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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o wuHpOPMAaTHKE HA YPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJICHA HA OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHON
IpOrpaMMbl OCHOBHOTO 0o011ero oOpa3zoBanus, npeacTtaBieHHsix B PI'OC OO0, a Takxke
dbenepanbHOl paboyeil mporpaMMbl BOCTTUTAHUSI.

[Iporpamma mo wHboOpMmaTHKe AAET TMPEACTABICHHE O IIENAX, OOIIEH CcTpaTeruu
oOy4eHwsI, BOCIUTAHUS U Pa3BUTUS O0yUYaIOIUXCS CPEACTBAMU HH(DOPMATUKHA HA 0a30BOM
ypOBHE, yCTaHaBIMBAET 00s3aTeIbHOE MPEIMETHOE COJEpKAHUE, MPEeayCMaTPUBAET €ro
CTPYKTYPUPOBAHHE T10 Pa3zeiiaM U TEMaM.

[Iporpamma 1o wuHGOPMATHKE OMpEEIsIeT KOIMYECTBEHHbIE U KAa4eCTBEHHBIC
XapaKTEePUCTUKU y4eOHOTO Marepuana JJIsd KaXJAoro roja M3y4eHHs, B TOM YHUCIE s
COJIEPKATEIIbHOTO HAMOJHEHUS Pa3HOTO BHAa KOHTPOJS (MPOMEKYTOYHOW aTTeCTalluu
0oOy4Jaronmxcs, BCEPOCCHHCKUX TMPOBEPOUYHBIX pPabOT, TOCYJAPCTBEHHON HMTOTOBOU
aTTecTalluu).

[Iporpamma mo wuHbOpPMaTHKE SBISETCS OCHOBOW JJII COCTABJICHHS aBTOPCKHUX
y4eOHBIX MPOTpaMM, TEMATHIECKOTO TUTAHUPOBAHUS KypCa YUUTETIEM.

Hensmu wu3ydenuss WHPOPMATUKH HA YPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUs
SIBJISIFOTCSI:

dbopMHUpOBaHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd HWHGOPMATHUKH, JOCTHKCHHUSM HAyYHO-TEXHUYECKOTO IIporpecca M
OOIIIECTBEHHON TMPAaKTUKH, 32 CYET pa3BUTHs TPEACTABICHHM 00 WHPOpMAIMK KAk O
BXHEHIIIEM CTPATETMUYECKOM pECypce pa3BUTHS JIMYHOCTH, TOCYJapcTBa, OOIIECTBa,
NOHUMaHUS PO WH(DOPMAIMOHHBIX MPOIECCOB, HUH(POPMAIMOHHBIX PECYpPCOB U
WH(OPMAITMOHHBIX TEXHOJIOTHH B YCIOBUSAX HUGPOBON TpaHchoOpManuu MHOTHX chep
U3HU COBPEMEHHOIO OOIIECTRA;

oOecrieueHue yclIoBUM, CIIOCOOCTBYIOIINX PA3BUTHUIO AITOPUTMUYECKOTO MBIIIJICHUS
KaKk HEOOXOJIMMOTO yCJIOBUS MPOGECCHOHANBHONW JEATEIHPHOCTH B COBPEMEHHOM
uH()OpMaIIMOHHOM OOIIECTBE, MPEANOJIaralIero CnocoOHOCTh 00yJaromerocs: pa3ouBaTh
CJIOKHBIC 3a7a4 Ha OoJiee MPOCThIe T0/13a/1a4l, CPAaBHUBATHh HOBBIC 33/1a4d C 3aJa4aMu,
pPEMIEHHBIMU paHee, ONPEACIIATh ATy 7S JOCTHKEHUS Pe3ybTaTa U TaK Jajee;

dbopMupoBaHHE U Pa3BUTHE KOMIIETSHIIMK OO0ydJarOIUXCsl B 00JaCTH UCITOIb30BaHUS
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, B TOM 4YHUCJE€ 3HAHWN, YMEHUU U
HABBIKOB pabOTHI ¢ MHGOPMAIIHEH, MPOrpaMMUPOBAHHUS, KOMMYHHUKAIIMH B COBPEMEHHBIX
U(GPOBBIX Cpelax B YCIOBUIX oOecrnedeHruss HHPOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH
oOyyJaroIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO W W30MPATEIIbHOTO OTHOIIEHUS K HWHGOpMAIMH C
y4éTOM TIPAaBOBBIX W JTHYECKUX AaCIEKTOB €€ paclpoOCTPAHEHUS, CTPEMIICHHUS K
IPOJIOJDKEHNI0 00pa30BaHMs B 00JaCTH MH(POPMAIIMOHHBIX TEXHOJIOTUH U CO3UIATEIHHON
JESITENHHOCTU C TPUMEHEHUEM CPEICTB HHPOPMAIIMOHHBIX TEXHOJIOTHUH.

NudopmaTtuka B 0CHOBHOM 00I11IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(OPMATUKHA KaK HAYYHOHW IUCIUIUIMHBI, M3Yy4aloneld 3aKOHOMEPHOCTH
MPOTEKAHMUS U BO3MOKHOCTH aBTOMAaTH3allud MH(GOPMAIIMOHHBIX MPOIIECCOB B PA3IMYHBIX
CUCTEMAX;

OCHOBHBIE 00JIACTH TPUMEHEHHUS WH()OpPMATUKH, MPEexIe Bcero MHGOPMAIIMOHHBIE
TEXHOJIOTHH, YIIPABIICHNE U COIMAIbHYIO cepy;

MEXIUCIIUTUIMHAPHBIN XapakTep HHHOPMATUKU U MHGOPMAIIMOHHOMN eI TEIbHOCTH.

N3yuenne wHGOpPMATHKK OKAa3bIBAE€T CYIIECTBEHHOE BIWSHHE Ha (HOPMHUPOBAHUE
MHUPOBO33pPEHUSI O0Yy4aIOIIEeTrocsi, €ro >KH3HEHHYIO TO3UIUI0, 3aKJIaJbIBA€T OCHOBBI
NOHUMAaHUSl TPUHIUIOB (YHKIIMOHUPOBAHUS W HCIOJB30BAHUA HMH(POPMAIIMOHHBIX
TEXHOJIOTUHA KaK HEOOXOJMMOTO HWHCTPYMEHTa MPAKTUUECKH JIIOOOW JeATEIHbHOCTH H
OIHOTO ®3 HauOoJiee 3HAYUMBIX TEXHOJIOTHYECKUX JOCTIKCHH COBPEMEHHOU
UBUIU3aMA. MHOTHE TpEeIMETHbIE 3HAHUA W CHOCOOBI JESTEIBHOCTH, OCBOCHHBIE
OOyJarONMMUCs TPU M3YYCHUH HHPOPMATHKH, HAXOIAT MPUMEHEHHE KaK B paMKax



00pa30BaTENBLHOIO MPOLECcca IPU U3YUEHNUH APYTUX MPeIMETHbIX 00IacTel, Tak U B MHBIX
KU3HEHHBIX CUTYaIlMAX, CTAHOBITCS 3HAYUMBIMU JJIs1 HOPMHUPOBAHUS KAYECTB JIMYHOCTH,
TO €CTh OPUEHTUPOBAHBI HA (HOPMHUPOBAHNUE METANPEIMETHBIX U JTUYHOCTHBIX PE3YJIHTATOB
o0yueHus.

OcHoBHble 3amaun ydeOHoro mpeamera «Uudopmatuka» — chopmupoBars y
00yJaroIMXcs:

MOHMMaHUE MPUHIIUIIOB YCTPONCTBA M (YHKIIMOHUPOBAHUS OOBEKTOB HU(PPOBOTO
OKPY>KEHUs, MPEJICTABICHUS 00 UCTOPUH W TEHJICHIIUAX Pa3BUTHUS HHPOPMATUKH MEPUOIA
1udpoBoit TpaHchopMaIiu COBPEMEHHOTO 00IIEeCTBa;

3HAHMS, YMEHHS W HaBBIKM TPAMOTHOM IIOCTAHOBKU 3a/lay, BO3HUKAIOIIMX B
PAKTUYECKON JEATENBHOCTH, JJsi HX pEHIeHUS C TOMOIIbI0 HMH(POPMAIIMOHHBIX
TEXHOJIOTUN, YMEHUS U HAaBBIKK (HOPMAIM30BAaHHOTO OMKUCAHMS IOCTABIICHHBIX 3a/1a4;

0a3oBpie 3HaHUS 00 WHOOPMAIMOHHOM MOJCIUPOBAHUU, B TOM YHUCIE O
MaTEMaTUYECKOM MOJICTMPOBAHNMY;

3HAHHE OCHOBHBIX AJITOPUTMHYECKUX CTPYKTYp U yMEHHUE MPUMEHSATh 3TU 3HAHUSA
JUTSI TIOCTPOCHHUSI AITOPUTMOB PEIICHUS 33/1a4 10 MX MAaTEMaTUYECKUM MOJIEISIM;

YMEHUSI ¥ HAaBBIKA COCTABIICHUS MPOCTHIX MPOTPaMM MO MOCTPOECHHOMY aJITOPUTMY
Ha OJTHOM M3 SI3BIKOB MPOTPaMMHPOBAHUS BHICOKOTO YPOBHSI;

yMEHUSI M HaBbIKH A()(PEKTUBHOTO HUCIOJIB30BAHUS OCHOBHBIX THIOB TMPHUKIIATHBIX
nporpamMm (PUIIOKEHH) 00IIero Ha3HAYeHU ¥ MH(GOPMAIIMOHHBIX CUCTEM JUIS PeIIeHUs
C MX TOMOINIBIO MPAKTUYECKUX 3ajad, BiaJeHHE 0a30BHIMH HOpMaMu HMHGOPMAIIMOHHON
ATUKHU U TIpaBa, OCHOBAMH MH(POPMAIIMOHHOM 0€3011aCHOCTH;

yMEHHUE TPaMOTHO WHTEPIPETUPOBATH PE3YJIHTATHI PEIICHHS MPAKTUYECKUX 3a/1ady C
MOMOIIEI0 MH(POPMAIIMOHHBIX TEXHOJOTUN, MTPUMEHSITh TOJYYCHHBIE pPE3yJbTaThl B
IPAKTUYECKOM JESITEIbHOCTH.

Lenu u 3agaun n3ydeHuss ”HGOPMATHKN HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus
OTIPEJIEIISIIOT CTPYKTYPY OCHOBHOTO COJIEp KaHMS Y4EOHOTO TIpeIMeTa B BUJE CIEAYIOIINX
YEeTHIPEX TEMATUUECKUX Pa3/ICIIOB:

1udpoBas TpaMOTHOCTb;

TEOPETUYECKUE OCHOBBI MHPOPMATUKH;

ITOPUTMBI U TIPOTPAMMHUPOBAHUE;

UH(GOPMAITMOHHBIE TEXHOJIOTHH.

Ha usyuenue nndopmarnku Ha 6a30BoM ypoBHe oTBoAMTCS 102 yaca: B 7 kiacce —
34 yaca (1 gac B Hezemto), B 8 kinacce — 34 yaca (1 yac B Hezpento), B 9 kiacce — 34 gaca (1
4ac B HEJIETIO).

COILEPKXAHUE OBYUYEHUA
7 KIIACC

udposasi rpaMOTHOCTD

Komnbrotep — yHuBepcajJbHO€e YCTPOHCTBO 00pa00TKH TaHHBIX

KoMmmbproTep — yHHBEpCAlbHOE BBIYUCIHTEIBHOE YCTPOWCTBO, paboTaroiiee IIo
nporpamMe.  THUNBI  KOMIIBIOTEPOB:  NEPCOHAIBHBIE  KOMIIBIOTEPBI,  BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPbI. MOOMIIbHBIE YCTPONCTBA.

OcHOBHbBIE KOMITOHEHTHI KOMIIbIOTEpa U X Ha3HaueHue. [Ipoueccop. OnepatruBHas u
JIOJITOBPEMEHHAsl MaMATh. YCTpOMCTBAa BBOJAa U BbIBOJA. CEHCOpPHBIA BBOJ, JTATUYHUKHU
MOOMJTBHBIX YCTPOUCTB, CPEICTBA OMOMETPUIECKON ayTeHTU(DUKAIUY.

Ucropust pa3BuTHUs KOMIIBIOTEPOB M TporpamMmHoro obecreuenus. I[lokonenus
KOMITbIOTEPOB. COBPEMEHHBIE TEHJICHIINH PAa3BUTHS KOMITbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapajutennbHBIE BEIYMCIICHUS.

[Tepconanbublii KoMnbIOTEp. [IpolLieccop U ero XxapakTepuCTUKHU (TaKTOBask 4acToTa,
paspsaHocTh). OmnepaTtuBHas mamsATh. JloJroBpeMeHHas IMaMATh. YCTPOWCTBa BBOAA U
BbIBOIa. OOBEM XpaHUMBIX JaHHBIX (OMEpaTHUBHAS TMaMATh KOMITbIOTEpA, XKECTKUM U
TBEPAOTEIbHBIM JUCK, TOCTOSIHHAs TaMATh CMapTPoHA) M CKOPOCTh JOCTyMa s
PAa3IMYHBIX BUJIOB HOCUTEIICH.



Texnuka 6€30MacHOCTU U TIpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpamMMbI U 1aHHBIE

[Iporpammuoe obecnieuenne kommbiorepa. [IpukiaaHoe mporpaMMHoe oOecrieueHue.
Cucremnoe nporpammuoe odecrniedenue. CucrteMsl mporpamMmmupoBanus. [IpaBoBas oxpana
nporpaMMm W JaHHBIX. becriaTHeie M ycloBHO-OecmiaTHbie TporpamMmbl. CBoOOAHOE
IPOrpaMMHOE 0OECTICUECHHE.

@aitnpl 1 nanku (katajgoru). [IpuHnunsl moctpoeHus ¢ainoBsix cucteMm. [lomHoe
ums (daiina (manku). [yt k ¢aiiny (manke). Pabora ¢ daitnamu u karamoramMmu cpecTBaMu
OTEepallMOHHON CUCTEMBI: CO3JaHHE, KOMUPOBAHHE, MEpEeMEIleHUEe, NMEePEUMEHOBAHNE U
ynanenue ¢aiinoB u manok (karajaoroB). Tumsl daitnoB. CBoiicTBa ¢aitioB. XapakTepHbie
pa3Mepsl (DaityioB pa3IWYHBIX TUIIOB (CTPaHHUIIA TEKCTA, dJIEKTPOHHASI KHHTa, GoTorpadus,
3aMiCh TECHHW, BHJICOKIUI, TOJTHOMETPAXHBIM  (QuibM). ApXuBaius JTaHHBIX.
Ucnonp3oBanue mnporpamm-apxuBatopoB. @aiinoBeiii  Menemkep. [louck  daitnos
CpEIICTBAMH OIEPAIMOHHON CUCTEMBI.

KoMmmbroTepasie BUPYCHl M JIpyru€ BPEAOHOCHBIE MporpamMsbl. [IporpamMmbl mms
3aIlUTHI OT BUPYCOB.

Komnbrorepusie ceTu

OO0benunenne kommbioTepoB B ceTb. CeThb MHTepHer. Beb-cTpanwmiia, BeO-caWlT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlounckoBbeie cuctembl. Ilonck nHpopmarmm
0 KJTFOYEBBIM CJIOBAM M 110 W300pakeHuio. JlocToBepHOCTh MHPOpMAIIUU, TTOTYISHHOU U3
HNutepnera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIUH.

CeteBoii 3THKET, 0a30BbIe HOPMBI MH(GOPMAIIMOHHON THUKH W MpaBa mpu padboTe B
Nurepnere. Ctparerun 6e3onacHoro noeaeHus B IutepHeTe.

Teoperuueckne 0CHOBbI HHPOPMATUKHU

Nudopmanus u vHPoOpMaALMOHHBIE POLECCHI

Nudopmarus — 0;JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmanus kak cBeneHus, MpeAHa3HAYCHHBIC [JII BOCHPHUATHS YEIOBEKOM, WU
uHbopMaIis Kak JaHHBIE, KOTOPHIE MOTYT OBITh 00paOOTaHBl ABTOMATH3UPOBAHHOMN
CHUCTEMOM.

JIMCKpEeTHOCTh JaHHBIX. BO3MOXHOCTh OMUCAaHWSA HENPEPHIBHBIX OOBEKTOB U
IIPOIIECCOB C TTOMOIIBIO TUCKPETHBIX JIAHHBIX.

NudopmarnmonHsie  mporecchl —  MPONECChl, CBSA3aHHBIE C  XpaHEHUEM,
npeoOpa3zoBaHuEM U Tiepenaueii JaHHBIX.

I[IpencraBiaenue uHPpOpMaALMH

CumBon. Andasut. MomrHocts andasuta. PaznooOpasue S3bIKOB U an@aBUTOB.
EctecTBennbie u popmanbHbie sI3bIKUA. AJ(aBUT TEKCTOB HA PYCCKOM S3bIKE. JIBOMYHBIN
andaBut. KomnuecTBO BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOWHAIMM) (UKCUPOBAHHOM
JUIMHBL B ABOWYHOM andaBure. [IpeoOpazoBanue mr00oro andaBuTa K JABOMYHOMY.
KonuvectBo pa3nuuHbIX CJI0B (PUKCHpPOBAHHOW JUIMHBI B aj(aBUTE OMpeaeIEHHON
MOIITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO ai(haBUTa C MOMOINBIO KOJOBBIX CIOB B JAPYroM
andaBuTe, KOJAOBas Ta0IUIIA, JEKOIUPOBAHUE.

JIBonunslii kox. IIpencraBieHrne NaHHBIX B KOMIBIOTEPE KAK TEKCTOB B JIBOMYHOM
andasure.

Nudopmanmonubiii 00bEM JaHHBIX. BUT — MHHUMAaIbHAs €IUHUIIA KOJUYCCTBA
uHboOpMaIIM — JBOWYHBIA pa3psa. Eaunauisl u3Mepenus WHGOPMAIMOHHOTO O0BEMA
JNaHHBIX. buT, 0alT, KUI00ANWT, MeradaiT, ruradamT.

CkopocTh niepeiau JaHHbIX. EIMHUIIBI CKOPOCTH TIepeayu JaHHbBIX.

KomupoBanne tekcroB. PaBHOMepHbIi kKoa. HepaBHomepnsii kox. Koaumposka
ASCII. BoceMmubutabie kogupoBku. [lonarue o kogupoBkax UNICODE. JlekoaupoBanue
COOOIIEHU ¢  WMCIOJb30BAaHHMEM  PAaBHOMEPHOTO U HEPABHOMEPHOTO  KOja.
Nudopmarmonnsiii 00bEM TEKCTA.

Hckaxkenne naopMmaiuu mpu nepeaade.

Ob6mee mpencrtaBieHUe O MUGPOBOM MPEACTABICHUU ayIUOBU3YAIBHBIX M JIPYTUX
HEMPEPHIBHBIX JTAHHBIX.



KomupoBanue mBera. [[BeroBbie momenu. Monxens RGB. I'myOGuna xomupoBanus.
[TanuTpa.

PactpoBoe u BekTopHOE mpencraBieHue u3o0OpakeHuid. Ilukcens. Orenka
UH(GOPMAITMOHHOTO 00bEéMa rpadUIeCKUX TaHHBIX JIJISI PACTPOBOTO U300paKEHUS.

KonupoBanue 3Byka. Pa3psgHocTs 1 yacToTa 3anucu. KoJIm4ecTBO KaHAJIOB 3aIlHCH.

OneHka KOJIMYECTBEHHBIX NTapaMETPOB, CBA3AHHBIX C MPEACTABICHUEM U XpPaHEHUEM
3BYKOBBIX (haiiJioB.

NudopmanuoHHbIe TEXHOJIOTHH

TexkcToBbBIE JOKYMEHTHI

TexcToBble MTOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIila, ad3all, CTPOKa,
CJIOBO, CUMBOJ).

TekcToBBIM  TpolleCCOp —  MHCTPYMEHT  CO3JaHUS, PEJAKTUPOBAHUS U
dbopmarupoBanus TekctoB. [IpaBuna Habopa Tekcta. PenaktupoBanue texcra. CBoiicTBa
cumBosioB. lpudt. Tuner mpudtoB (pyOieHble, ¢ 3ace€YKaMu, MOHOIIMPUHHBIE).
[TonyxxupHOe M KypcuBHOE HauepTanue. CBOMCTBA a03alleB: TPAHMIILI, a03aIHBIM OTCTYII,
UHTEpBaJ, BeipaBHUBaHKE. [lapameTpsl cTpanuilsl. CtuiieBoe hopMaTUpOBaHUE.

CtpykTypupoBanue WH()OpMAIUHU C TTOMOIIBIO CTUCKOB U Ta0IUIl. MHOTOYypOBHEBbIE
cniucku. JloGaBnenue Tabiuil B TEKCTOBBIC JOKYMEHTHI.

BcraBka nzo0pakeHuil B TEKCTOBbIE TOKYMEHThI. O0TekaHue N300paKeHUN TEKCTOM.
BxiroueHue B TEKCTOBBIA JIOKYMEHT AuarpamMm, ¢GopMys, HyMEpaluu CTPaHHII,
KOJIOHTUTYJIOB, CCHUJIOK U JPYTUX 3JIEMEHTOB.

IIpoBepka mpaBommcanus. PaccTtaHOBKa I1epeHOCOB. ['0J0COBOM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBaHue TekcTa. KoMnbroTepHbld nnepeBo. Mcnonb3oBanue cepBUCOB
WNurepnera nis 00pabOTKH TEKCTA.

Komnbrorepuas rpagpuka

3HaKOMCTBO ¢ TpaduueckuMu penakropamu. PactpoBeie pucynku. Vcnonbs3oBanue
rpaduuecKkux MPUMHUTHBOB.

Omneparnuu  penakTupoBaHus rpaduyeckux OOBEKTOB, B TOM 4YHCIE ITUGPOBBIX
doTorpadmii: m3MeHeHHE pa3Mepa, 00pe3ka, MOBOPOT, OTpakeHUEe, padboTa ¢ 00JIaCTIMH
(BpIICJICHHE, KONMUPOBAaHWE, 3ajJMBKa I[BETOM), KOPPEKLHS I[BE€Ta, SAPKOCTH U
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3maHne BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEJCTBAMU
TEKCTOBOT'O IMPOIECCOpa WU JAPYTrUX mporpamm (mpuioxeHuit). Jlo6aBieHne BEeKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTHMeAUHHBbIEC IPe3eHTAUN

IToaroroBka MyabTUMEIUMHBIX TIpe3eHTanuid. Crnaiin. JlobaBineHue Ha ciaaij TeKcTa
U u3o0paxkeHuii. Pabora ¢ HECKOJIIBKUMM ClIaiiTamMu.

JloGaBneHune Ha Ciiaiil ayIMOBU3yaJIbHBIX JIAHHBIX. AHUMAIHS. [ UTIePCCHUIKH.

8 KUIACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

CucremMbl CUHCJIEHHUSA

Hemo3urmonHuble W TO3UIIMOHHBIE CHCTEMBbI cumclieHus. Asdaut. OcHOBaHHE.
Pa3sépuyTas popma 3ammcu uncina. [lepeBos B 1eCATHUHYIO CHCTEMY YHCE, 3alMCaHHBIX
B JIPYTHX CUCTEMaX CUUCIICHMUS.

PumMmckast cucremMa cuucieHusl.

JIBonuHas cucteMa cuuciienus. IlepeBon nenbix uncen B npegenax ot 0 qo 1024 B
JIBOMYHYIO CUCTEMY CUHCIeHHs. BocbMepuuHas cuctema cumcieHus. [lepeBoa uucen w3
BOCBMEPHYHOW CHCTEMBl B JBOWYHYIO U JICCATHYHYI) CHCTEMbI W  0OOpaTHO.
[llectHamuarepuunas cuctemMa cyucieHus. llepeBox uyucen M3 MECTHAALATCPUYHOU
CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUUHYIO U JIECATHYHYIO CUCTEMBI 1 00paTHO.

ApudmeTrnyueckue oneparyuy B JBOUYHON CUCTEME CUUCIICHHS.

DJIeMEHTBLI MATEMATHYECKOH JIOTUKH

Jlormyeckue BbICKa3bIBaHUs. JIOrHueckre 3HaUYC€HUsI BhICKA3bIBaHWU. DJIE€MEHTAPHbIC
U COCTaBHbIC BbICKa3bIBaHMs. Jlornueckue omnepanuu: «u» (KOHBIOHKIIHS, JTOTHYECKOE



YMHOXXEHHE), «UIu» (TU3BIOHKIMSA, JIOTHYECKOE CIIOXKEHHE), «HE» (JIOTHYeCcKoe
orputianue). [Ipuopurer norndeckux omnepanuii. OnpeaeneHue UCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHMS, €CJIM MU3BECTHBI 3HAUYECHHS] UCTUHHOCTH BXOSIIMX B HETO AJIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlormyeckue BbeIipaxeHus. [IpaBuiia 3ammcH JIOTMYECKHUX BBIPAXKECHUM.
[TocTpoenune TabIuIl UCTUHHOCTH JIOTHYECKUX BBIPAKEHUH.

Jlornueckue 31eMEHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMU KOMITBIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

HcnosHnTe M ¥ AJTrOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIIUA

[Tonarue anroputma. VMCOTHUTENN aJTOPUTMOB. AJITOPUTM Kak IUIAaH YIpPaBICHUS
UCIIOJTHUTEJIEM.

CaoiictBa anroputMma. CriocoObl 3amucu aiaroputMa (CJIOBECHBIM, B BHUJIE OJIOK-
CXEMBI, MpOrpamma).

ANropuTMHYECKHE  KOHCTpYKUMH. KoOHCTpykuus  «ciemoBaHue». JIMHEWHBIM
anroput™. OrpaHUYEeHHOCTh JUHEWHBIX AJITOPUTMOB: HEBO3MOKHOCTH IPETyCMOTPETh
3aBUCHUMOCTb TIOCJIEIOBATEIIBHOCTH BBIMOJHIEMBbIX TEUCTBUN OT UCXOJIHBIX TAHHBIX.

KoHcTpykiusi  «BeTBieHue»: TmojHas W HemoiHas ¢Gopmbl. BrimonHenue u
HEBBITIOJIHEHUE YCJIOBUS (MCTUHHOCTh U JIOKHOCTh BbICKa3biBaHusi). Ilpocteie u
COCTaBHbIE YCIIOBHUSI.

KoHCcTpyKIusi «IOBTOPEHMS»: LUKl C 3aJJaHHBIM YUCJIOM MOBTOPEHUM, C YCIOBUEM
BBITIOJIHEHUS, C IEPEMEHHON LIMKJIA.

PazpaboTka s (GOpMaIbHOTO HCIOJIHUTENS —allOPUTMa, MPHUBOMISIIETO K
TpeOyeMoMy pe3yibTaTy NMPU KOHKPETHBIX HMCXOJHBIX NaHHBIX. Pa3paboTka HECI0KHBIX
QITOPUTMOB C MCIIOJIH30BAHUEM ITMKIOB M BETBICHUU MJisl YyNpaBieHUs (OpMabHBIMU
UCIIOTHUTEIAMHU, TaKUMHU Kak Pobot, Uepemnamka, UepTé&xHuk. BelmoaHeHne aaropuTMoB
BPYUYHYIO U Ha KOMITbIOTepe. CHHTaKCUYECKHE U JIOTHYeCKue omuOku. OTKa3bl.

A3bIK NporpaMMupoBaHus

S3pik  mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
ANTOpUTMHUYECKUN S3BIK).

Cucrema nporpaMMHUpPOBaHUs: PEJAKTOP TEKCTa IPOTrpaMM, TPAHCISATOP, OTIATUHK.

Ilepemennas: Tum, wums, 3HaudeHue. llenbple, BEIIECTBEHHbIE M CHUMBOJIbHBIC
IIEPEMEHHBIE.

Onepatop mpucBauBaHus. ApudMETUYECKUE BBIPAXKEHUS U  TOPAJOK  HX
BbluMcieHuss. Onepauuu ¢ UEIbIMU YUCIAMU: IEJIOYUCICHHOE JEJIEHHE, OCTaTOK OT
JICTICHUSL.

BerBnenusa. CocraBHble yCIOBHUS (3alUCh JIOTUYECKUX BBIPAXXEHUN HA HM3y4aeMOM
A3bIKE€ MporpammupoBanusi). HaxokaeHne MUHMMyMa M MakCUMyMa U3 ABYX, TPEX U
YeThIpEX yncen. Pemienre KBaJipaTHOTO YpaBHEHM S, UMEIOIIETO BEIIECTBEHHbBIE KOPHHU.

Jluanorosasi OTJIaJika MPOTPaMM: IOIIArOBOE BBHIMOJIHEHUE, MPOCMOTP 3HAYEHUM
BEJIMYMH, OTJIaIOYHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ yciaoBuem. Anroputm EBKIuga afis HaXOXJIEHUS HAMOOJBIIET0 OOIIETro
JICNUTENs JIBYX HaTypalbHbIX unces. Pa30oueHue 3amucu HaATypajdbHOTO 4YHCIA B
MO3UIIMOHHOM CHCTEME C OCHOBaHUEM, MEHBIIIMM WA paBHbIM 10, Ha OTJENbHBIC ITUDPHI.

[ukn ¢ nepeMeHHOU. AJIITOPUTMBI MPOBEPKHU IEIUMOCTH OJHOTO IEJIOr0 4YHClia Ha
IpYyroe, IpOBEPKU HATypaJIbHOTO YUCia Ha IPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHast oOpaboTka cTpok. [logcuér yacTOTHl TOSBICHUS CHMBOJA B CTPOKE.
Bcerpoennsie pyHkIuum s 00paboOTKH CTPOK.

AHAJIH3 AJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3YJIbTATOB pa0OTHI alTOPUTMA MPU JAHHOM MHOKECTBE
BXOJHBIX JAHHBIX, ONPEACIICHUE BO3MOMXHBIX BXOJHBIX JAHHBIX, IPUBOASIINX K JAHHOMY
pe3ybTary.

9 KUIIACC

udpoBasi rpaMOTHOCTD
I'nodanbHas cetb UHTEpHET M cTpaTeruu 0€30MacHOro MOBeJACHUs B Hel



I'mo6anbhas cets UuTepner. [P-aapeca y3mnoB. CereBoe XpaHeHUue JaHHBIX. MeTobl
WHAMBUIYATLHOTO M KOJUIGKTUBHOTO pa3MelleHus HoBoil uHpopmaruu B HuTepHeTe.
Bonbiive nanuble (MHTEpHET-JaHHbBIE, B YACTHOCTHU JJAHHBIE COLMAIIbHBIX CETEN ).

[Tonsitue 00 wHOpMaIMOHHONW Oe30macHOCTH. YTpo3bl  MHOOPMAIMOHHON
6e3omacHOCTU TIpH paboTe B rI100aTBHOM CETH M METO/bl MPOTUBOACHCTBUS M. [IpaBumna
6e3omnacHoi ayreHTU(uKanuu. 3amura JuaHo uHpopmanmu B UHTepHeTe. be3omnacHbie
ctpareruu noseaeHus: B Murtepuere. Ilpenynpexnenue BoBIeYeHUs B AECTPYKTUBHbBIE U
KPUMHUHAJIbHBIE (JOPMBI CETEBOM aKTUBHOCTH (KUOSPOYIIITUHT, (PUIIUHT U ApyTHE (POPMBI).

PaGora B MH(OpPMAIHOHHOM NPOCTPAHCTBE

Buasl pestenpHocTH B MHTEpHETE, WHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE
CEpBUCHI (IMOYTOBAs CIIy»*)0a, BUIACO-KOH(EPEHII-CBSI3b U JIPYTHE), CIPABOYHBIE CITYKOBI
(kapThl, pacmucaHusi W JApPyrHe), T[IOUCKOBBIE CIYXKOBI, CIyXObl OOHOBJICHHS
nporpaMmMHoro obOecrieueHuss W Japyrue ciykObl. CepBUCHI TOCYIapCTBEHHBIX YCIYT.
OOGmaunple XpaHuiuIIa JAaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JTOKYMEHTOB
(onmaitH-oducsl). [Iporpammuoe oOecrieueHue Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBBIE U
rpaduueckue peakTopsbl, Cpeabl Pa3paboTKH MPOTPaAMM.

Teopernueckne 0CHOBbI HHPOPMATHKHI

MoaenupoBaHue KaK MeTO MO3HAHUS

Mopenbs. 3amaum, pemiaeMble ¢ TOMOIIBIO  MojenupoBanus. Kiaccudukanuu
monenedd. Matepuanbhble (HaTypHble) W WHGOpPMaIMOHHbIE Mojenu. HempepwiBHbIE U
TUCKpeTHbIe MoJienu. Mutanmonnsie Mmosenu. Urpossie Mmojenu. OLeHka aJeKBaTHOCTH
MOJIENTH MOJICTTUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMSI.

Tabnuunsie Mogenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

baser nannbix. OT60p B TaOIHIIE CTPOK, YIOBICTBOPSIONINX 33IAHHOMY YCIIOBHIO.

I'pad. Bepmuna, pebpo, mytb. OpueHTUPOBAaHHBIE U HEOPUEHTUPOBAHHBIC T'PAPBI.
Jlnuna (Bec) pebpa. BecoBas marpuna rpada. [nuHa mytu Mexay BepmimHamu Tpada.
[Touck ontumanbHOro mytd B Tpade. HauanpHas BepmmHa (MCTOYHHMK) M KOHEUHAs
BeplIMHa (CTOK) B OpHEHTHPOBAHHOM rpade. Bpluncienne konuuecTBa NyTeH B
HAIPaBJICHHOM allMKJIMYEeCKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), JUCT, peOpo (myra) aepeBa. Beicora nepesa.
[TognepeBo. Ilpumepbl wucmonb30BaHus JepeBbeB. llepebop BapuaHTOB C TOMOIIBIO
JiepeBa.

[TonsTne  MaremMaTUYeCKOW  MOJAECHIM.  3aJayd, pellaeMble C  ITOMOIIBIO
MaTeMaTH4YeCKOro (KOMIIBIOTEPHOT0) MoAeaupoBanusa. OTIMYNe MaTEMAaTHUYECKON MOJIETN
OT HaTypPHOU MOJICNIU U OT CIIOBECHOTO (JINTEPATypPHOTO) ONMUCAHUS OOHEKTA.

OTanbl KOMIIBIOTEPHOTO  MOJEJIIMPOBAHMS: IOCTAHOBKA 3aJladyd, IOCTPOEHUE
MaTeMaTU4eCKOM MOJENM, NporpaMMHasl peaiu3alus, TECTHPOBAHUE, NIPOBEACHUE
KOMITBIOTEPHOTO 3KCIIEPUMEHTA, AHAIN3 €r0 PE3YyJIbTaTOB, YTOUYHEHNUE MOJIEIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Pa3pa0oTka aJropuTmMoB U NPOrpamMm

Pazouenne 3amaum Ha mnoa3amauyn. CocTaBlieHWE QJITOPUTMOB W TPOTPaMM  C
UCIIOJIb30BAaHUEM BETBJICHHM, IIUKIOB U BCIIOMOTATENbHBIX aITOPUTMOB JUISl YIIPaBJICHUS
ucnonHureneM PoOOT wuimuM JpyruMu UCHOJHUTENSIMU, TakuMU Kak Yepemaika,
YUepTéxXHNK U IPYTUMH.

Tabnuunbie BenmuyuHbl (MaccuBbl). OqHoMepHbIe MacCuBbl. COCTaBlIEHHWE U OTJIa/IKa
IpOrpaMM, pEATU3YIONUX THUIIOBBIE AJITOPUTMbI OOPAOOTKH OJHOMEPHBIX UYHCIOBBIX
MAacCHBOB, Ha OJHOM U3 s3bIKOB mporpammupoBanusi (Python, C++, [lackanb, Java, C#,
[IxonbHBIN ANTOPUTMUYECKUM SI3bIK): 3alOJHEHHE YHUCIOBOTO MacCHMBa CIyYallHBIMHU
YHCJIaMH, B COOTBETCTBUHU C (POPMYJIONW WM MyTEM BBOJA YHUCEN, HAXOXKJICHHE CYMMBbI
AJIEMEHTOB MACCHUBA, JIMHEHHBIA NOUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE, MOJICYET
AJIEMEHTOB  MAacCHBa,  YJOBIETBOPSIOIIMX  3aJaHHOMY  YCIIOBHIO,  HAaXOXIECHUE
MUHUMAJIBHOTO (MaKCUMAaIbHOTO) 2JIeMeHTa MaccuBa. COpTUPOBKA MacCHBA.

OOpaboTka TMOTOKAa [AHHBIX: BBIUMCICHUE KOJUYECTBA, CYMMBI, CpPEIHETO
apu(pMETUYECKOTO,  MHUHUMAJIHHOTO W  MAaKCUMaJIbHOTO  3HA4YeHUS  DIJIEMEHTOB
MOCJIEI0BATENBHOCTH, YIOBIETBOPSAIOIINX 3aJaHHOMY YCJIOBHIO.

Yupasienue



VYmopasnenue. Curnan. OOpaTtHast cBs3b. [lodyueHue CUTHAIOB OT IU(POBBIX
JATYUKOB (KacaHWs, PAcCTOSHMsS, CBEeTa, 3BykKa W Apyroro). [Ipumepsl ucnonb3oBaHUs
OpUHIMIA OOpaTHOW CBS3UM B CHUCTEMax YIPABJICHHUS TEXHUYECKUMHU YCTPOWCTBAMH C
MIOMOIIBIO TATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Ipumepsl poOOOTHU3MPOBAHHBIX CHUCTEM (CHCTEMa YINPABIEHUS JIBI)KCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBApOYHAs TUHUS aBTO3aBOJIa, aBTOMATU3UPOBAHHOE yIPABIICHUE
OTOIUICHUEM JIOMa, aBTOHOMHAs CHCTEMa YIIPaBJICHHUS TPAHCIIOPTHBIM CPEICTBOM U
JIPYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHbBIE TA0JIMLbI

[Tonsitue 00 SIEKTPOHHBIX TaOnumax. TUMBl MaHHBIX B SYEHKax SIECKTPOHHOU
tabmunpbl. PenaktupoBanue u ¢dopmartupoBanue Tabnuil. BcTpoeHnblie GyHKIMH s
MOWCKa MaKCMMyMa, MUHMMYMa, CyMMbl M cpenHero apudmerndeckoro. CopTUpoBKa
JAHHBIX B BBIIENEHHOM nuarna3one. [locTpoeHnue amarpamMm (rucrorpamma, Kpyronas
auarpaMma, TodeuHasi quarpaMmma). Beroop tumna auarpamMmel.

IIpeoOpazoBanne ¢opmyn npu KomupoBaHWU. OTHOCHUTEIbHAs, aOCOIIOTHAS M
CMeIIaHHas ajpecarus.

VYcnoBHBIE BBIUMCICHUS B JJCKTPOHHBIX TaOnuiax. CyMMHpOBaHHE U TMOACUET
3HAUEHUN, OTBEUAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka OGONbIINX HAOOPOB JIaHHBIX.
YucrieHHOe MOIETTUPOBAHHE B DJIEKTPOHHBIX TAOJIUIIAX.

NudpopmannoHHbIe TEXHOJOTMH B COBPEMEHHOM 00111eCTBe

Ponp wuHOpMAIMOHHBIX TEXHOJOTHH B Pa3BUTHH HSKOHOMUKH MHpPA, CTPaHbI,
perroHa. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsazaHHble ¢ UHPOPMATUKON U HH(POPMAIMOHHBIMU TEXHOJOTHUSMHU: BEO-
IU3aiiHep, TMPOTPAMMHUCT, pa3pabOTYUK MOOWIBHBIX NPWIOKEHHH, TECTUPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOI0 00€CTICUEHHs, CIICIUATUCT M0 aHAJIU3Y JAHHBIX, CUCTEMHBIH
aIMUHUCTPATOP.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA TIPOI'PAMMBI 11O
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne mHbOpMATHKK HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs HAIpPaBJICHO
Ha JIOCTMDKCHHE OOYyYalolMMHUCA JIMYHOCTHBIX, METANpPEeIMETHbIX U MPEIMETHBIX
PE3yIbTATOB OCBOCHHUS COACPKaHUS YIeOHOTO MpeaMETa.

JIMHHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Pe3yJIbTaThl UMEIOT HAINPABICHHOCTh HA PEIICHUE 3a/iay BOCIUTAHUS,
Pa3BUTHS U COLUATU3AIMH 00YUaIOIIUXCSl CPEICTBAMH YUeOHOTO MpeMeTa.

B pesynbraTe nzydyenus nHGOpPMATHKH HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs
y oOyuatomierocst OyayT chopMupoBaHbl CAeAYIOMINE TUYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpuMOTHYECKOr0 BOCIMTAHUS:

[IEHHOCTHOE OTHOIIIEHWE K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJeIHuI0, TMOHMMAaHUE 3Ha4YeHWs WHOOPMATHUKKA KaK HAyKd B IKHU3HU
COBPEMEHHOT'0 OO0IIECTBa, BJIAJIEHUE JOCTOBEPHON HMH(POPMAIIMEH O TIEPEIOBBIX MUPOBBIX
U OTCUECTBEHHBIX JOCTIDKEHHUSX B 001acTH WHPOPMATHKA U HMHPOPMAIMOHHBIX
TEXHOJIOTUN, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O IUGPOBON TpaHcpopManuu
COBPEMEHHOT0 OOIIeCTBa;

2) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTAllUd Ha MOpaJbHBIE IEHHOCTH M HOPMBI B CHUTYallUsIX HPABCTBEHHOTO
BbIOOpa, TOTOBHOCTH OIIEHHWBATh CBOE IMOBEJEHHWE W TOCTYIKH, a TaKXe IMOBEJICHUE U
MOCTYIIKM JPYTUX JIOACH C TO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM
OCO3HAHMS TOCJEICTBUIM TMOCTYIKOB, aKTUBHOE HEIPHUSATHUE ACOIMATIBHBIX MOCTYNKOB, B
ToM uuciie B UnTepHere;

3) rpaskaIaHCKOr0 BOCIIMTAHMS:

IPEJICTaBICHUE O COIMAJIbHBIX HOPMaX M MpaBWIaX MEKIUYHOCTHBIX OTHOIICHUHN B
KOJUIGKTHBE, B TOM 4YHCI€ B COIHAJIbHBIX COOOIIECTBAaX, COOMIOJICHUE TMPaBHII
0e30macHOCTH, B TOM YHCJIE HaBBIKOB O€30MAaCHOTO TMOBEJEHUS B HMHTEPHET-CPEIE,



TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOW JEATEIHHOCTH TMPU BBITOJHEHUH YYEOHBIX,
MO03HABATENBHBIX 33J1a4, CO3JaHUH Y4eOHBIX TTPOEKTOB, CTPEMJICHNE K B3aUMOMIOHUMAHUIO
¥ B3aMMOIIOMOIIIM B TMPOIIECCE ATOM y4eOHON AEeSTENBHOCTH, TOTOBHOCTh OIIEHUBATH CBOE
MOBEJICHUE U MOCTYIKU CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHHUS NOCIEACTBUM MMOCTYIIKOB;

4) HeHHOCTel HAYYHOI' 0 MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUYECKUX  MpEACTaBiIeHU 00 wuHpopMaluu,
UH(GOPMAIIMOHHBIX TIpolleccax M MHGOPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKU M COCTaBIISIOIIMX
0a30BYI0 OCHOBY JUIsl TOHUMAaHHUSI CYIITHOCTH HayYHOU KapTHUHBI MUPA;

UHTEpEC K OOYyUYEHUIO U TO3HAHUIO, JIIOOO3HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM0oo0Opa30BaHUI0, OCO3HAHHOMY BBIOOPY HANMPABIEHHOCTH U YpPOBHA OOy4YeHUS B
JlaIbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMHM HaBBIKAMHU HCCJIEI0BATEIbCKON IESITENbHOCTH, YCTAHOBKA HA
OCMBICTICHUE OIbITa, HAOJIOJCHHUM, TTOCTYIIKOB U CTPEMJICHUE COBEPIICHCTBOBATH IMyTH
JTOCTWKEHUS UHJIMBUIYATHHOTO U KOJIJIEKTUBHOTO 0JIaromnosyyus;

c(hOpPMHUPOBAHHOCT, HMH(POPMAIMOHHOW KyJIBTYPh, B TOM YHCJI€ HaBBIKOB
CaMOCTOATENFHOM  pabOThl € y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoi,
pa3HOOOpa3HBIMU CpeACTBAMU HH(MOPMAIMOHHBIX TEXHOJOTHH, a TaKkKe YMEHHs
CaMOCTOSATEILHO OTPEJIEINISTh IIeJId CBOET0 00yUYeHUsI, CTAaBUTh U (POPMYIUPOBATH AJid ceOs
HOBBIC 33J1a4M B yu€0e M MO3HABATEIBHOMN JIEATEeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOCH MO3HABATEIbHOM JICATCIBHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHHUE IIEHHOCTH U3HHW, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBBIO,
yCTaHOBKAa Ha 3JI0POBBIA 00pa3 KU3HU, B TOM YHUCJIE U 33 CYET OCBOCHUSI M COOJIOJCHUS
TpeOoBaHMI 0e3omacHo AKCILTyaTaluu CPEACTB UH(OPMAITMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIMTAHMS:

MHTEpPEC K TMPaKTHUYEeCKOMY U3y4YeHHi0 Tnpodeccuit u Tpyaa B cdepax
npodeccroHanbHOM AeTENHHOCTH, CBA3AHHBIX ¢ MH()OPMATHKOM, TPOrpaMMHUPOBAHUEM U
WH(OPMAITMOHHBIMUA ~ TEXHOJIOTHSIMH, OCHOBAaHHBIMM  Ha  JOCTHIKEHHUSX  HAyKd
UH(OPMATHKU U HAYYHO-TEXHUUYECKOTO MPOTPECca;

OCO3HAHHBIA BHIOOP M TMOCTPOCHHWE WHANBUAYATHLHON TPAGKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX U OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) IKOJIOTH4e€CKOr0 BOCIIUTAHUS:

OCO3HaHME TI00aJTFHOTO XapaKTepa SKOJOTUYECKUX TPOOJIEM U Iy Tel UX perieHus, B
TOM 4YHCIIe C Y4Y4ETOM BO3MOXKHOCTEM WHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH;

8) amantanuu oO0yyawinerocsi K HM3MEHSIIONMIUMCH YCJIOBHSIM CONHAJIBHOH H
MPUPOAHOI Cpeabl:

OCBOCHHE OOYYaIOIIMMHCS COIMAIBHOTO OIbITa, OCHOBHBIX COILUAIBHBIX POJICH,
COOTBETCTBYIOIIUX BEAYIIEH NEITeIbHOCTH BO3pacTa, HOPM U TMPaBHI OOIIECTBEHHOTO
noBeAeHUs, (OPM COIMAIBHONW J>KM3HM B TPYINaxX M COOOIIECTBaX, B TOM YHCIE
CYIIECTBYIOIIUX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbI 10 WH(GOPMATHKE OTPAXKAIOT
OBJIAJICHUE  YHHUBEPCAIbHBIMU  YYEOHBIMH  JCHCTBUAMH —  IIO3HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMU, PETYJIATUBHBIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbI€e JeHCTBUS

Ba3oBble Jioruueckue AeiicTBHA:

YyMEHHE ONpPEACNIATh MOHATHS, CO37aBaTh OOOOIICHMS, YCTaHABJIMBATh aHAJIOTHH,
KJIacCH(UIIUPOBATh, CAMOCTOSTEIIPHO BBIOMpATh OCHOBAHUS W  KPUTEPUU  JUIS
KJIacCU(pUKAIMY, yCTaHABIMBATh MPUUMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKHE



paccykJieHus, JeNaTh YMO3aKIIOYeHUs! (MHIyKTUBHbBIC, NCTyKTUBHBIC U 0 aHAJIOTUU) U
BBIBOJIBL;

yMEHHUE CO3/]aBaTh, MPUMEHATh U MPE0OpPa30BbHIBATh 3HAKK M CHUMBOJIBI, MOJCIU U
CXEMBI JUIsl pelieHus] yueOHBIX U TT03HABATEIbHBIX 3a/1a4;

CaMOCTOATENILHO BBIOMpATh CMoco0 pemieHus ydeOHOM 3amaun  (CpaBHHBATh
HECKOJIbKO BapHAHTOB pEIICHMs, BHIOMPATh Haumboliee TMOMXONANUNA C Yy4ETOM
CaMOCTOATENLHO BBIICTIEHHBIX KPUTEPHUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiiCTBUA:

dbopMynMpoBaTh  BOIPOCH], (UKCUPYIOUIUE PpPa3pblB  MEXKAY pEIbHBIM U
KEJIATeNbHBIM COCTOSIHUEM CHUTyallud, OOBEKTa, U CaMOCTOSATEIbHO YCTaHABIWBATH
HUCKOMOE | JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIUIO, TIOJYUYCHHYIO B XO/I€
UCCJIeIOBAHNUS,

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHINIEe pPa3BUTHE IMPOIECCOB, COOBITUM M HX
MOCNICJICTBUS B AHAJOTUYHBIX WM CXOJHBIX CHUTyallMsiX, a TakXKe BBIJBUTaTh
MPEANOI0XKEHN 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

BBISBIATH  ACUIUMT HWHPOPMAIMM, JaHHBIX, HEOOXOIUMBIX JUIsl  pelIeHUs
IMOCTABJICHHOM 3aJ1a4H;

IPUMEHSTh Pa3IMYHBIE METOJbI, MHCTPYMEHTBlI U 3aIllpOChl MPU MOUCKE U OTOOpe
uHGOPMAIMN WU JAHHBIX U3 UCTOYHUKOB C YYETOM NPEIJIOKEHHOW Y4eOHOW 3ajaud U
3aJlaHHBIX KPUTEPUEB;

BBIOMpATH, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHHOPMAIIHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHUS,

CaMOCTOATENFHO BBHIOMPATh ONTHUMANIbHYIO (HOpPMY MpencTaBieHus HHPOpMAIUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, HWHOU
rpadukoit 1 UX KOMOMHAIIUSAMY;

OIICHUBATh HAAEKHOCTh MH(DOPMAITUU TIO KPUTEPHUAM, MPEAJIOKEHHBIM YIUTEIIEM UITU
chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO;

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

KoMMmyHnKaTHBHBIE YHHBepcaJbHbIe YueOHbIe AeiicTBUSA

OO0menne:

COTOCTAaBIISATh CBOM CYXKACHHS C CYXXIEHUSMH JIPYTUX YYaCTHUKOB JIMAJIOra,
oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

nyOJUYHO TPEACTaBIATH PE3YJIbTaThl BBIMOJHEHHOTO OIbITa (IKCIEPUMEHTA,
UCCJIEOBAHUs, IPOEKTA);

CaMOCTOATENFHO BBIOMpATh (pOpMAT BHICTYIUICHUS C YUETOM 3aJad Mpe3eHTallud U
0COOEHHOCTEW ayJAUTOPUU U B COOTBETCTBHHM C HUM COCTAaBJISITh YCTHHIE M MUCHMEHHbBIC
TEKCTHI C UCTIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHasl 1eSITeJILHOCTD (COTPYITHHUYECTBO):

MOHUMAaTh W UCIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON M WHIWBUIyAIbHOU pabOThHI
U pElICHUU KOHKPETHON MpoOJIeMbl, B TOM YHCIE MPHU CO3JaHUM HWHPOPMAIMOHHOTO
IPOJYKTA;

OpUHUMATh 1€7h COBMECTHOM HMH(POPMAIMOHHON JeATeIbHOCTH TI0  cOopy,
obpaboTke, nepenade, Gpopmanuzanuu HHGOPMAIIUU, KOJJIEKTUBHO CTPOUTH JICHCTBUS I10
e€ JIOCTHKEHUIO: PacIpeNieisiTh POJIU, I0rOBAPUBATHCS, OOCYKIATh MPOILIECC U PE3yJIbTAT
COBMECTHOM padoThI;

BBITIOJIHATh CBOIO 4acTh paboTel ¢ uHpopManued wWin HHPOPMAIMOHHBIM
IPOJYKTOM, JOCTUTasi KadeCTBEHHOTO pe3ysbTara IO CBOEMY HANpaBICHUIO U
KOOPJUHUPYSI CBOU JIEHCTBUS C IPYTUMHU YICHAMH KOMAaHIbI;

OIICHMBATh KA4eCTBO CBOEr0 BKJaJa B OOHUN HMHPOPMAIMOHHBIM TPOIYKT IO
KPUTEPHSIM, CAMOCTOSATEIHHO CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS;

CpaBHUBATH PE3YyJbTAThl C UCXOAHOW 3ajadyeil W BKJIAJ KaKJIOTO 4YjeHAa KOMAaHJbl B
JOCTHKEHUE PE3yJIbTAaTOB, PA3eisiTh c(hepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTD K
IIPEIOCTaBICHUIO OTYETA MEepe] TPYIIION.



PerynsiTuBHbIE YHMBepPcaJbHbIE YueOHbIE 1elCTBUSA

Camoopranu3amnus:

BBISIBJISITh B )KU3HEHHBIX M YYEOHBIX CUTYaILUSIX MPOOJIEMBbI, TPEOYIOIINE PEIICHHUS;

OpPUEHTHUPOBATHCS B PANTMYHBIX MOAXOAAaX K MPUHATHIO PEIICHUN (MHIUBUIYaIbHOE
NPUHATHE PELICHUN, MPUHITUE PEIICHUH B TPYIIIE);

CaMOCTOATENFHO COCTAaBJISTh AITOPUTM pPEIIeHUs 3a7a4u (WM €ro 4acTh), BEIOUPATh
croco0 pemieHus: y4yeOHOW 3aladu ¢ y4€TOM HMMEIONIUXCS PECypCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IIpeIjiaraéMble BApUAHTHI PEIICHUH;

COCTaBJISITh TUTAH JEUCTBUM (TJIaH peanu3allid HAMEUEHHOTO ajJrOpUTMa PEIICHHUS ),
KOPPEKTUPOBATh TMPEUIOKEHHBIM aNTOPUTM C Y4YETOM TOJYyUYECHUS HOBBIX 3HAHUU 00
U3y4aeMOM OOBEKTE;

JIeNaTh BEIOOP B YCIOBUSX MPOTUBOPEUNBOM MH(MOpMaIuu u OpaTh OTBETCTBEHHOCTh
3a pelleHue.

CaMoOKOHTpPOJIb (pediekcus):

BJIA/ICTH CII0COOAMH CAMOKOHTPOJISI, CAMOMOTHBALIMH U Pe(IICKCHH;

JlaBaTh OIICHKY CUTYAIlUU U TIpe/JiaraTh MIaH €€ N3MEHEHUS;

YYUTHIBATh KOHTEKCT U TPEJBUIIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpHU
perieHny yu4eOHO! 3a/1auu, aIalTHPOBATh PEIICHUE K MEHSIOIUMCS OOCTOSITENIbCTBAM;

OOBSCHATh MPUYUHBI JOCTIKECHUS (HEIOCTUKEHUS) PE3yIbTaTOB MHGOPMAIIMOHHON
JIESITENHbHOCTH, J1aBaTh OIICHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOJUTh MO3UTHUBHOE B
IIPOM3OLIEAIEN CUTYaLNU;

BHOCUTh KOPPEKTHMBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
U3MEHHBIINXCSA CUTYaIluH, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSM.

IMOIMOHAIbHBIA MHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYToro 4YeIoBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS JPYTOTo0.

IlpunsaTHe ceds U APyrux:

OCO3HAaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaXke B YCIOBUAX
OTKPBITOTO JOCTyNa K JTI00BIM 00bEMaM HHGOPMAIIHH.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kiacce y oOyuatomierocst OyayT copMUpOBaHBI CIEAYIOIIHNE
YMEHUS:

MOSICHATh, Ha TMpUMEpax CMBICH TOHATHH «uHbOpMaIusa», «UHGOPMAIIMOHHBIN
nporecc», «obpaborka uHbOpMANMKMY, «XpaHeHHE HHPOpMaIMW», «IIepeaada
uHbOpMaITINY;

KOAUPOBAaTb M  JIGKOJUPOBATh  COOOIIEHWS  TO  3aJaHHBIM  IPaBHIIAM,
JEMOHCTPUPOBATh TOHMMAaHUE OCHOBHBIX MPHUHIUMIIOB KOAMPOBaHUS HHPOpMALIUU
Pa3TUYHON MPUPOJIBI (TEKCTOBOM, TpaduuecKoi, ayamo);

CpaBHUBATH JIMHBI COOOIIEHUH, 3alUCAHHBIX B PA3IMYHBIX alihaBUTaX, ONIEPUPOBATH
eAVMHUIIAMHU U3MEpeHns HHPOPMAIMOHHOTO 00BhEMA M CKOPOCTH TIEpeiau JaHHBIX;

OIICHUBATh M CPaBHUBATH pa3Mephbl TEKCTOBBIX, IpapuecKuX, 3BYKOBBIX (hailJioB U
BUJIC0(aiiiioB;

PUBOJIUTH IPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHUS U Mepenadn nHdopmaiuu,
CpPaBHUBATH WX KOJIMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICNIATH OCHOBHBIE OTalbl B HCTOPUU U TIOHMMATh TEHJICHIUU Pa3BUTHS
KOMITBIOTEPOB U TPOTrPAMMHOTO 00eCTIeYeHUS;

MoJly4aTh M KCIOJB30BaTh HMH(POPMAIMIO O XapaKTePUCTHUKAX MEPCOHAIBLHOTO
KOMIIBIOTEpa M €r0 OCHOBHBIX dJIeMEHTax (MpoIleccop, OmepaTuBHAs MaMSTh,
JIOJITOBPEMEHHAsI aMsITh, YCTPOMCTBA BBOJa-BHIBO/IA);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpAa C 3aJadaMH, pEIIaeMbIMH C €ro
OMOIIbIO;

OpUEHTHPOBATHCS B HEPAPXMUECKOU CTPYKType (ailioBoi cHUCTEMbI (3aluChIBATh
nonHoe ums (aitna (karamora), myTh K (ainy (KaTajory) 1o MMEIOIIEMYCSl OIMMCAHHUIO
(aitoBol CTPYKTYPBhl HEKOTOPOTO HHGOPMAIIMOHHOTO HOCUTEIN);



paborath c (alIoBOM CHUCTEMOM NMEPCOHATHLHOTO KOMITBIOTEPA C HCIIOJIH30BAHUEM
rpaduueckoro wuHTEep(deiica, a UMEHHO: co3JaBaTh, KOMUPOBATh, IMEpPEMENIATh,
NEPEMEHOBBIBATh, YIAISITh M apXUBUpPOBaTh Galiabl W KaTaJlOTHU, HCIOJIb30BATh
AHTUBUPYCHYIO MPOTPAMMY;

NPEJICTABIATh PE3yJbTaThl CBOEH JEATENTHHOCTH B BHUIE CTPYKTYpHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3CHTAIUM;

uckatb uHpopManuio B WHTepHeTe (B TOM uMCIE, TO KIIOYEBBIM CJIOBAM, II0
U300pKEHUI0), KPUTHYECKM OTHOCUTHCA K HailJiecHHOW wuHGOpMaIK, OCO3HaBas
OMACHOCTh JUIsl INYHOCTH U OOIIECTBAa pacHpoCTpaHEHUs BPEAOHOCHON HHGpOpMaIUH, B
TOM YHCIIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecoB BeO-peCcypcoB;

UCIIOJIb30BaTh COBPEMEHHBIC CEPBUCHI HHTEPHET-KOMMYHUKAIIHH;

coOmoaTh TpeOoBaHMsI O€30MACHOW  OKCIUTyaTalldd TEXHUYECKUX  CPEJCTB
UH(GOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTUM, COONIOAATh CETEBOM STHUKET,
0a30Bble HOPMBI MH(POPMAIIMOHHOM STUKU W TpaBa Mpu padboTe ¢ MPHIOKCHUSIMHU Ha
MOOBIX yCTpoNcTBax W B VHTepHeTe, BbIOMpaTh O€30MacHbIC CTPATETMH IOBEJCHUS B
CeTH;

OPUMEHSATh  METOAbl  NPOMUIAKTHUKKA  HETAaTUBHOTO  BIMSHUS  CPEJICTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH Ha 3/J0POBbE MOJIH30BATEIS.

K xoniy oOyuenus B 8 kiacce y oOyuatomierocst OyayT copMUpoOBaHBI CIEAYIOIIHNE
YMEHUS:

MOSICHATh Ha MpUMEpax pa3Inuvs MEXIy MO3UIUOHHBIMU U HEMO3UIIMOHHBIMU
CUCTEMaMU CUYHCIICHUS,

3alUChIBaTh U CpaBHUBATH Menble ynciaa oT 0 qo 1024 B pa3nuyHbIX MO3UIIMOHHBIX
CUCTeMax cuuciieHus (¢ ocHoBaHUSAMU 2, 8, 16), BBIMOIHATH apuMETUUECKHUE OIepaIuu
HaJ HUMU;

pacKpbhIBaTh  CMBICII  TOHSITUH  «BBICKA3bIBAHUE», «JIOTUYECKAs  OIeparus,
«JIOTMYECKOE BBIPAKCHHEY;

3aMKChIBATH JIOTHUECKUE BBHIPAKEHUSI C UCIIOJIb30BAaHUEM JU3BIOHKIINN, KOHBIOHKITUU
U OTPUIAHUS, OTIPENIEISATh ICTUHHOCTD JIOTUYECKUX BBHIPAKEHUM, €CITM N3BECTHBI 3HAUCHUS
UCTUHHOCTH BXOJSIIMX B HEro MNEPEeMEHHBIX, CTPOUTH TaOMUIBI HMCTUHHOCTH IS
JIOTUYECKUX BBIPAKECHUM;

PaCKpBIBaTh CMBICI TIOHITHI «UCIOJIHUTEIBY, AITOPUTMY, IIPOTpaMMay, MOHUMAas
Pa3HUILY MEXIY YIIOTPEOJICHHEM dTUX TEPMHUHOB B OOBIJICHHOW peur U B HHGOPMATHKE;

OMKCHIBATH AJTOPUTM pEIICHUS 3a7a4d Pa3jIM4YHBIMU CIOcO0aMU, B TOM YHCIE B
BHJIC OJIOK-CXEMBI;

COCTaBJISITh, BBITIOJIHATh BPYYHYI0 U HA KOMIIBIOTEPE HECJIOXKHBIE aJITOPUTMBI C
UCIIOJIb30BAaHUEM BETBJICHUN WM IUKIOB JJI yMHPABICHUS HWCIOJHUTEISIMH, TaKUMH Kak
Po6ot, Uepenamika, UepTéxHUK;

UCIIOJIb30BaTh KOHCTaHThl W TIEPEMEHHBIC PA3JIMYHBIX TUIMOB  (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJBHBIX), @ TakKKe COJEp)Kallli€ WX BBIPAKEHUS, HCIOIb30BATh
oTepaTop MPUCBAUBAHUS;

UCIIOJIb30BaTh TPHU pa3pabOTKe NpPOrpaMM JIOTUYECKHE 3HAYCHHS, Olepaluud |
BBIPKEHUS C HUMU;

aHAIM3UPOBATh MPEIIOKCHHBIC aJTOPUTMBI, B TOM YHUCJE ONPEICNsITh, KaKue
pe3yIbTaThl BOBMOXKHBI MPHU 33JIaHHOM MHO>KECTBE UCXOHBIX 3HAYCHUMH;

co3faBaTh U OTJIAKHUBATH MPOrPAMMbl Ha OJHOM M3 SI3BIKOB IMPOTPaAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IlIkonpHBIN AITOPUTMHYECKUN SI3BIK), peaIM3yIOINE
HECJIOKHBIE AITOPUTMBI OOPAOOTKHM YMCIOBBIX MAHHBIX C HCIOJb30BAaHUEM ITUKIIOB U
BETBJICHUI, B TOM YHCJIE PEATU3YIOIINE MPOBEPKY ACIUMOCTH OJHOTO IEJIOr0 4Yuciia Ha
Jpyroe, MpOBEPKY HATYPaJIbHOTO YHCIIa Ha MPOCTOTY, BhIACICHUS TU(DP U3 HATYPAIBHOTO
quCla.

K xoHmy oOyuenus B 9 kjacce y oOyugaromierocss 0yayT chOpMHUPOBAHBI CIEAYIOITHE
yYMEHUS:



pa3OuBaTh 3a7aud Ha TMOJ33Ja4d, COCTaBIIATh, BBINOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECJOXKHBIE aAJITOPUTMBI C HCIOJIb30BAHUEM BETBJICHUW, IUKIOB U
BCIIOMOTATEIbHBIX aJTOPUTMOB I YIPABJICHHS HCIOJHUTEISIMHU, TakuMu Kak Pobor,
Uepenamka, YepTEXKHUK;

COCTaBISATh M OTJAXWUBATh MPOTPAMMBbI, PEAJU3YIONIUE THUIIOBbIE aJITOPUTMBbI
00pabOTKM YHUCIIOBBIX IMOCJIEIOBATEILHOCTEN WM OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB
(MOMCK MAaKCHMYMOB, MUHHUMYMOB, CYMMbl HJIM KOJMYECTBA 3JIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHU) Ha OJTHOM U3 s3bIKOB MporpammupoBanus (Python, C++, [Tackans, Java, CH#,
[IxonbHBIN ANropuTMUYecKuil A3bIK);

pPacKpbIBaTh CMBICT MOHATHH «MOJEIb», «MOAECIHUPOBAHUEY», OMNPEAEIATh BHUJIbI
MojJieNiel, OIICHWBATh aJIEKBaTHOCTh MOJIENIM MOJCIUPYEMOMY OOBEKTY U  LEJsIM
MOJEIUPOBAHUS;

UCIIOJIb30BaTh Tpadbl W JIEPEBbS JUIsl MOJCIUPOBAHUS CHUCTEM CETEBOM U
UEPAPXUIECKON CTPYKTYpPbI, HAXOJUTh KpaT4aliiuii myTh B Tpade;

BBIOMPATH CIIOCO0 MPE/ICTABIICHUS TaHHBIX B COOTBETCTBUU C MOCTABJICHHON 3a/1aueit
(TabnuIel, cXeMbl, TpaduKu, gUArpaMMbl) C HCIOJIH30BAHUEM COOTBETCTBYIOIIMX
IPOrPAMMHBIX CPEJICTB 00PaOOTKU JaHHBIX;

UCIIOJIb30BaTh AJICKTPOHHBIE TaOMUIIBI JUIsi 0OpabOTKH, aHalIM3a W BHU3yalld3alluu
YHCJIOBBIX JIAHHBIX, B TOM YHCJIE C BBIJICJICHUEM JUana3oHa TaOJIUIIbl U YIOPAI0YUBAHUEM
(COPTUPOBKOI) €T0 JIEMEHTOB;

co3faBaTh U TMPUMEHSTh B DJIEKTPOHHBIX TaOmumax (Gopmyibl s pacu€ToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apU(OMETHUECKHX (PYHKIUN (CyMMHUPOBAHHE U TMOACUET
3HAUEHUN, OTBEUAIOIIUX 33JaHHOMY YCJIOBHIO, cpeaHee apudMeTUyYecKoe, IOUCK
MaKCUMaJIbHOTO ¥ MUHUMAJILHOTO 3HAYEHHS ), aOCONFOTHON, OTHOCHTEIIBHOM, CMEIIaHHOM
azpecanuu;

UCIIOJIb30BaTh AJIEKTPOHHBIE TAOIUIIBI JIJIST YUCICHHOTO MOJICTUPOBAHMS B MPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00IacTei;

UCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHUCJIE KOMMYHHKAIIMOHHbBIC
CEpBUCHI, OOJaYHbIE XPAHWIWIA JAHHBIX, OHJAHH-TIPOrpaMMbl (TEKCTOBBIE U
rpaduyeckue pelakTopsl, Cpeabl pa3paboTKK)) B y4eOHOM 1 MOBCETHEBHOM EATEILHOCTH;

IPUBOJUTH TPUMEPHI UCIOJIB30BAaHUS T€OMH(OPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCyJapCTBEHHBIX YCIYr, 0Opa3oBaTelbHbIX CepBUCOB VIHTepHeTa B y4YeOHOW W
IMOBCEIHECBHOM ACATECIbHOCTH;

UCIIOJIb30BaTh PA3JIMYHBIE CPEJICTBA 3alIUThl OT BPEJOHOCHOTO MPOrPAMMHOIO
oOecrieueHus1, 3allMIIaTh TMEPCOHATBHYI0 HWH(OPMAIMI0O OT HECAHKIMOHUPOBAHHOTO
JNOCTylla W €ro MOCJIEACTBUN (pa3riallleHus, MOAMEHBI, yTpaThl HAHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTUYECKHX U COLUUAIBHO-IICUXOJIOTUYECKUX ACIEKTOB HMCIOJIb30BAHMS
cetu VHTepHeT (cereBass aHOHUMHOCTB, IU(PPOBON ClieNl, AyTEHTUYHOCTh CyOBEKTOB U
pPECypCoOB, OMMACHOCTh BPEJOHOCHOTO KOJa);

pacmo3HaBaTh MONBITKH M TPEAYNPEXAaTh BOBICYCHHE Ce0s U OKpPYKAIOUUX B
JIECTPYKTUBHBIE W KpPUMHUHAIbHBbIE (OPMBI CETEBOM aKTHUBHOCTH (B TOM YHCIIE
KuOepOyIUIUHT, (QUIITHHT).
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Pa3nen 3. UndopmanmoHHbIie TeXHOJOTHA

3.1

TekcToBBIC
JIOKYMEHTBI

bubmuoteka IIOK https://m.edsoo.ru/7f41646¢
lNocynapcTBeHHas obpazoBarenbHas atgopma
«Pocculickas 3NeKTpOHHAsI ITKOJIA
https://resh.edu.ru/subject/19/7/ Caiit bosova.ru: 3.1.
TekcToBbIe TOKYMEHTBI U TEXHOJOTHH MX CO3IaHUS

3.2. Cozanue TEKCTOBBIX JTOKYMEHTOB Ha
kommstoTepe 3.3. opmatupoBanue Tekcra 3.4.
CTpyKTypHpOBaHHE U BU3yalu3alus HHPOpMALHX B
TEKCTOBBIX IOKyMeHTax 3.5. HTemnekTyanbpHble
BO3MOXHOCTH COBPEMEHHBIX CUCTEM 00paboTKH
TeKCTOB 3.6. O1ieHKa KOJTUIECTBCHHBIX TapaMeTPOB
TEKCTOBBIX JOKYMEHTOB

3.2

KomnbroTepHas
rpaduka

bu6mmoreka [{OK https://m.edsoo.ru/7f41646e
l'ocynmapcrBenHast oOpazoBaTenbHas miaThopma

«Pocculickas 3JeKTpOHHAs UIKOJIa
https://resh.edu.ru/subject/19/7/ Caiit bosova.ru: 4.1.
dopMUpOBaHKE N300pPAKEHHS Ha DKPAHE MOHUTOPA

4.2. KommetorepHas rpaduka 4.3. Co3nanue u
00paboTka rpaduuecKux N300pakeHHH

3.3

MynbTHUMeEIUIHbIE
MIpE3CHTalNU

bubmuoteka IIOK https://m.edsoo.ru/7f41646¢
lNocynapcTBeHHas obpazoBarenbHas atgopma
«Poccuiickasi 3JIeKTpOHHAS IIKOJIa




https://resh.edu.ru/subject/19/7/ Caiit bosova.ru: 5.1.
Texnonorus myiasTuMenua 5.2. KoMmmnerorepHsle

MIpe3eHTaIlNI
Uroro no pazpeny 13

Pe3epBHOE Bpems 2 1

OBLIEE KOJIMYECTBO YACOB I10 34 29

I[TPO'PAMME




8 KVIACC

HaumeHnoBanue

Koaun4yecTBO 4acoB

DJIeKTPOHHBIe (M (PpOBHIE)

Ne i/l pa3esioB U TeM KoHTpoibHbIe
Bcero IpaxkTuyeckue padoTsl | 00pazoBaTe/bHbIE PeCypChbl
MporpaMmbl paGoThI
Paspnen 1. TeopeTruueckue 0CHOBbI HH(POPMATHKHU
bubmuoreka 1IOK https://m.edsoo.ru/7f418516
1.1 CHcTEMBI CYNCIIEHUS 6 0 3 https://videouroki.net/ https://www.yaklass.ru/
https://uchi.ru/ https://resh.edu.ru/
S bu6mmoreka L{OK https://m.edsoo.ru/7f418516
1.2 ATeMATHIECKO TOrHK 6 0 3 https://videouroki.net/ https://www.yaklass.ru/
MareMaTuu 141 TUKHA
1 https://uchi.ru/ https://resh.edu.ru/
Hroro no pazaeny 12
Pa3nen 2. AJIropuT™MBI M IPOrpaMMHpPOBaHHe
Zfionﬂmenn " bubnuoreka 1IOK https://m.edsoo.ru/7f418516
T HNTMBI.
2.1 Aur p TMICCKIe 10 1 8 https://videouroki.net/ https://www.yaklass.ru/
P https://uchi.ru/ https://resh.edu.ru/
KOHCTPYKIIUU
P bubnuoreka 1IOK https://m.edsoo.ru/7f418516
bIK
2.2 O — 9 0 8 https://videouroki.net/ https://www.yaklass.ru/
porp po https://uchi.ru/ https://resh.edu.ru/
bubnuoreka 1IOK https://m.edsoo.ru/7f418516
)3 AHAIHS ATCODHTMOB ) | . https://videouroki.net/ https://www.yaklass.ru/
’ P https://uchi.ru/ KonrponbHas pabora;
https://resh.edu.ru/
Hroro mo pasaeny 21
PeszepBHOE Bpems 1 1 0
OBLIEE KOJIMYECTBO YACOB
34 3 23

10 ITPOI'PAMME




9 KUIIACC

HaumMeHnoBaHue KosmnuecTBO yacoB
DJIeKTpPOHHbIe (LM(ppPOBbIE)
Ne ni/m pas3ieioB U TeM KoHTpoabHbIE
Bcero IIpakTuyeckne padoTsl oOpa3oBaTe/ibHbIe pecypchbl
nporpamMmmMabl paGOTLI
Paspea 1. Hudposas rpaMoTHOCTH
I'nobanbHast ceTh bu6mmoteka L{OK https:/m.edsoo.ru/7f41a7d0
L1 HNHutepHeT u crpateruu 4 { 5 https://Ibz.ru/metodist/authors/informatika/3/
' Oe30macHoOro https://resh.edu.ru/ https:/1bz.ru/
IIOBEJICHUS B HEH https://skysmart.ru/
bu6mmoteka L{OK https://m.edsoo.ru/7f41a7d0
Pabora B . : .
12 HHGOpMALTHOHHOM 3 0 3 https://Ibz.ru/metodist/authors/informatika/3/
‘ ! OCTp aHﬁTBe https://resh.edu.ru/ https:/lbz.ru/
poctp https://skysmart.ru/
Hroro no pazaeny 7
Pa3znen 2. TeopeTuueckne 0CHOBbI HH(POPMATUKH
bubnuoteka [{OK https://m.edsoo.ru/7f41a7d0
21 MopenupoBaHue Kak g i 5 https://Ibz.ru/metodist/authors/informatika/3/
' METO/I TIO3HAHUS https://resh.edu.ru/ https://Ibz.ru/
https://skysmart.ru/
Hroro no pazpeny 8
Pa3nen 3. AnropuTmMbl M1 MporpaMMHpOBaHue
bubmuoreka I{OK https://m.edsoo.ru/7f41a7d0
Pa3paboTka . . .
31 AICODITMOB I 6 0 5 https://Ibz.ru/metodist/authors/informatika/3/
' . Orp .. https:/resh.edu.ru/ https:/lbz.ru/
borp https://skysmart.ru/
3.2 VYupasienue 2 0 2 bubmuoreka I{OK https://m.edsoo.ru/7f41a7d0
https://Ibz.ru/metodist/authors/informatika/3/




https://resh.edu.ru/ https://1bz.ru/
https://skysmart.ru/

Hroro no pazpeny 8
Pasnen 4. UndgopManiuoHHbIe TEXHOJIOTUH
41 DJIEKTPOHHBIE 10 " bubmuoreka I{OK https://m.edsoo.ru/7f41a7d0
' TaOIUIIBI https://Ibz.ru/metodist/authors/informatika/3
Wudopmarnmonssie
47 TEXHOJIOTHH B . 0 bubmuoreka I{OK https:/m.edsoo.ru/7f41a7d0
' COBPEMEHHOM https://Ibz.ru/metodist/authors/informatika/3/
obmrecTse
Hroro no pazneny 11
Ha3Banue moxyns
Pe3epBHOE Bpems 0
OBILIEE KOJIMYECTBO YACOB 34 »

1O ITPOI'PAMME




IHOYPOYHOE IINIAHUPOBAHHUE

7 KJIIACC
Ne KoanuyecTBO 4acoB
Jlara j1eKTpoHHbIE HH(PPOBbIE
/ Tema ypoxka KoHnTtpoibHbIe IIpakTH4eckue P p
n Bcero U3ydeHus o0pa3oBaTejibHbIE PeCypChl
o padoThI padoTbl
KomneroTep —
YHUBEPCAIBHOE
BBIUHCITUTEIIEHOE
CTPOMCTBO,
yagI())Tafo ce 110 | 0 0 bubmuoreka [JOK
p B https://m.edsoo.ru/8a1521d2
nporpamme. TexHuka
0C30ITaCHOCTH U
npaBuiia paboThl Ha
KOMIIBIOTEPE
Hcropus n
COBpPEMEHHBIE i 0 0 bubnuoreka LIOK
TEHJICHUUY PA3BUTHA https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
[IporpammHuoe
obecrieueHue
koMmbioTepa. IIpaBoBas 1 0 1 bubmmorexa IOK
pa- Ip https://m.edso0.ru/8a152826
oXpaHa PorpamMm 1
JTAHHBIX
Daipl ¥ Manku.
OCHOBHBIC OIIEpalvH C 1 0 1 bubmmorexa LIOK
. patl https://m.edsoo.ru/8al52a74
daitamMu 1 mankamMu
ApxuBanus JaHHBIX. Bu6miorexa LOK
Hcnonb3oBanue
HOAL3OBARH 1 0 1 https://m.edsoo.ru/8al52cfe
IporpamMM-apX1MBaTOPOB




KomneroTepasie

6 BUPYCHI U bu6mmoreka [{OK
AHTUBUPYCHBIE https://m.edsoo.ru/8al52{74
MIPOTrPaMMBbI
KommnsrorepHsle ceTn.

7 [Touck nudopmaruu B bubmmorexa IOK

pMatt https://m.edsoo.ru/8a153244
cetu HTEpHET
CepBuCHl HUHTEPHET-
KOMMYHHKAITHH.
8 CCTGB}:)ﬁ ATHUKET bubmmorexa [OK
’ https://m.edsoo.ru/8a153460
Crpareruu 6€30macHOTo
noBeneHus B IHtepHere
bubnuoreka [JOK
9 Nudopma a e
HopMALL 1 JaHHEI https://m.edsoo.ru/8a161966

10 Nudopmanmonnbie bubmuoreka [JOK
MPOLECCHI https://m.edsoo.ru/8al61e2a
Pa3nooOpasue s3bIKOB 1

1 as(aBUTOB. bubnuoreka LIOK
EcrecTtBennbiec u https://m.edsoo.ru/8al61fec
(dbopMaNbHBIE SI3BIKU
JIBOWYHBIH andaBur.

12 [IpeoGpasoBanue bu6nuoreka LIOK
roboro andasura K https://m.edsoo.ru/8a162186
JIBOUYHOMY
[IpencraBnenue qaHHBIX

13 B KOMIIBIOTEPE KaK bubnuoreka IIOK
TEKCTOB B JIBOUYHOM https://m.edsoo.ru/8al162316
andasute

14 Enunuibl usmepenust bu6mmoreka [JOK

UHpOpPMALIUU U
CKOPOCTH Tepeaynt

https://m.edsoo.ru/8a16249¢




JaHHBIX

KoaupoBanue TeKCTOB.

bubmuoreka [JOK

15 PaBHOMEpHEBIE
BHOMEPHLIC 1 https://m.edsoo.ru/8a1625{0
HEpPaBHOMEPHBIE KOJIbI
JexkonupoBanue
16 COOOILIEHUH.
NudopmanronHsiit
00BEM TeKcTa
npposoe
17 ]r;[ e(bI::TaBneHI/Ie Bubmmorexa LIOK
pest https://m.edsoo.ru/8al62848
HEIMPEPHIBHBIX TAHHBIX
KonupoBanue ngera.
Ouenka
UH(POPMALMOHHOTO bu6nuoreka LIOK

18 00BEMa rpaduaeckux https://m.edsoo.ru/8a1629¢ec
JaHHBIX IJISL paCTPOBOTO https://m.edsoo.ru/8al162b72
M300paKeHUS
Koauposanue 3Byka
MonuTOopUHrOBast
pabota Ne 1

19 «KonTponsHas pabora bubnuoreka IIOK
110 TeEME https://m.edsoo.ru/8a162d02
"IIpencraBienue
uHpopManuu'"»

TekcToBbIE JOKYMEHTHI,

20 WX BBOJ U bubnuoreka [JOK
penaKTUpOBAHUE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOLIECCOPE

21 dopmaTHpOBaAHUE bu6muoteka [{JOK
TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/8al62fe6

22 [TapameTpbl CTpaHHUIIBI. bubnuoreka [JOK




Crucku ¥ TaOIIHIBI

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

23

BcraBka HETEKCTOBBIX
00BEKTOB B TEKCTOBBIE
JIOKYMEHTBI

bubmuoreka [JOK
https://m.edsoo.ru/8al1632d4

24

HuTemnekryanbHbie
BO3MOXHOCTH
COBPEMEHHBIX CUCTEM
00pabOTKHU TEKCTOB.
O000m1eHne u
CHUCTEMaTH3AIUS
3HAHMM 10 TeMe
"TekcToBbIE
JIOKYMEHTBI"

bu6mmoreka [JOK
https://m.edsoo.ru/8a1635¢2

25

I'padnueckuit
penakrop. PactpoBbie
PUCYHKH

bubmuoreka [JOK
https://m.edsoo.ru/8al163874

26

Oneparuu
pPEAaKTUPOBAHUS
rpaduuecKuX 0OBEKTOB

bu6mmoreka [JOK
https://m.edsoo.ru/8a1639d2

27

Bekropnas rpaduka

bu6mmoreka [JOK
https://m.edsoo.ru/8a163b30

28

Pe3epBHbIii ypok:
O6o0061eHne u
CUCTEMAaTH3aLUA
3HAHUU MO TEME
«KommnbsrotepHas
rpadukay.
MonuTOoprHrOBas
pabota Ne 2 /
Bceepoccutickas
poBepoyHas pabora

bubnuoreka [JOK
https://m.edsoo.ru/8a16404e




IToaroroska
29 MYJIbTUME TUHHBIX 1 1 Bubmorexa IIOK
Y A o https://m.edsoo.ru/8a1642c4
Npe3eHTalun
ITonroroska
30 MYJIbTHMEIUMHEBIX 1 1 brbmiorexa LIOK
Y 8 o https://m.edsoo.ru/8a1642c4
Mpe3eHTalUM
JloGaBneHne Ha cirai
31 ayTHOBU3YAJIHBIX 1 1 bubnuoreka LIOK
JaHHBIX, aHUMalluu 1 https://m.edsoo.ru/8a164472
TUIIEPCCHIIOK
PesepBHBIil ypokK:
IloaroroBka
32 MYJIETUMEIHHHBIX 1 1 Bubmmorexa LIOK
Y 8 o https://m.edsoo.ru/8a164652
Mpe3eHTaluN 114
3aIUTHI
O06o06mIcHuE U
CHCTEeMaTH3alus
3HAHUM 10 TEME En6 LIOK
noJImoTeKa
33 M i
(VYTIDTHMEATHHBIC I 0 https://m.edsoo.ru/8a164652
MIPE3CHTALUN/
[1y6nuunoe
BBICTYILJICHHUE.
MonuTOopUHTOBas
paborta Ne 3
O06o06mIeHue U
34 CHCTeMaTH3aITUs 1 0 bubanorexa [IOK
. H https://m.edsoo.ru/8a164828
3HAHUI /
Bceepoccutickas
poBepoyHas pabora
OBIIEE KOJIMYECTBO
34 22

YACOB I10 ITPOTPAMME




8 KUIACC

KosnnuyectBo yacos DJIEKTPOHHBIE
ara uudgpoBbie
Ne n/m Tema ypoka KonTposbHbie IIpakTuyeckue A op
Bcero U3ydeHus o0pa3oBaTte/ibHbIE
padoTsbl padoThI
pecypchl
Pe3epBHbIii ypok:
Monutopunrosas pabora
1 " 1 1 0
Ne 1 "3HaHus 110 UTOraM
7 xnacca"
Heno3unnonnsie u bubmuorexa [JOK
2 MO3UILIMOHHBIE CUCTEMBI 1 0 0 https://m.edsoo.ru/8al649¢
CUMCIICHHUS 0
bubmuorexa [JOK
Pa3BepuyTas popma
3 1 0 1 https://m.edsoo.ru/8al64ba
3aIIMCH Ynclia )
JIBonuHas cucrema
CUHCIICHHS. bubmmoreka [JOK
4 Apudmernueckue 1 0 0 https://m.edsoo.ru/8a164d9
OTiepalliy B IBOUYHOM 6
CUCTEME CUHCIICHHSI
but6mmoreka [{OK
BoceMmepuunas cucrema
5 1 0 0 https://m.edsoo.ru/8a16529
CUHCIICHUS 6
bu6mmoreka [JOK
[lecTHaguarepuyuHas
6 1 0 1 https://m.edsoo.ru/8a16549
CHUCTEeMa CUHCIICHUS .
7 O0600meHue n 1 0 1 bubnuotexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/8a16564




mo Teme «CHCTEMBI

c

«CJICOOBAHUC)).

CUHCIICHUI
g Jlornueckue but6mmoreka [{OK
BBICKA3bIBAHUS https://m.edsoo.ru/8al657fa
Jlornueckue onepamnuu BrbmroTexa HOK
9 p https://m.edsoo.ru/8al165b5
«ID», U, «HE» 6
Ornpenenenue
10 HWCTUHHOCTH COCTaBHOTO bubmorexa [JOK
https://m.edsoo.ru/8a165¢f0
BBICKa3bIBAHUS
11 TabmuIbl UICTUHHOCTH
but6mmoreka [JOK
12 Jlornueckue 3J1€MEHTBI https://m.edsoo.ru/8a165¢9
4
MounuropuHronas pabora
Ne 2 KontposnbHas pabota
" bubmuorexa [JOK
o TemaM: "CHUCTEMBI
13 " https://m.edsoo.1u/8al178¢c3
cuuciienusa", « 9JeMeHThI 2
MaTEMaTHYECKOMN h
JIOTUKI
[TonsiTue anropurma. bubnuoreka LIOK
14 Ucnomuurenu https://m.edsoo.ru/8a17949
QJITOPUTMOB e
CaoiicTBa ajropuTMa. bu6nuoreka [IOK
15 Crioco05I 3amucu https://m.edsoo.ru/8a17960
ajropurMa 6
16 AnropurMuyeckas
KOHCTPYKIIHUS




JIunenHbIn anroput™

AnropuTMHUYeCKas
I KOHCTPYKIIUS
! «BETBIICHHECY: TIOJIHAS U
HernoHas (OPMBI
Anroputmudeckas bubnmoreka [JOK
18 KOHCTPYKIUSA https://m.edsoo.ru/8al17998
«TOBTOPEHUE) a
19 dopManbHOE UCTIOJTHEHUE bubnmoreka [JOK
anropuT™Ma https://m.edsoo.ru/8al79aac
Pa3zpaboTka HECTIOKHBIX
QJITOPUTMOB C
bu6mmoreka [JOK
20 HCTIOTL3OBARHEM HHIIOB https://m.edsoo.ru/8al79el
JUTSL yIIPaBIICHUS .
bopmMaTEHBIMU -
HCIIOJTHATEIISIMHU
Pa3paboTka HeCTTOKHBIX
QJIITOPUTMOB C
HCIIOJIL30BAHUEM ITUKIIOB bu6mmoreka [JOK
21 U BETBIICHUM IS https://m.edsoo.ru/8al179%¢1
YIpaBIICHUS c
bopMaTbHBIMU
HCIIOJTHUTEIISIMHU
bubmuoreka [JOK
22 BrinonHenue anropuTMoB https://m.edsoo.ru/8al17a06
a
23 O06o0menue u bub6nuoreka [JOK

cucTeMaTHu3aIys 3HaHU
mo TeMme «VcronHuTenu u

https://m.edsoo.ru/8al7al8
c




QJITOPUTMBI.
AnropurMu4eckue
KOHCTPYKLIUN»

24

SI3bIK
MpOrpaMMHUPOBAHUSI.
Cucrema
MpOrpaMMHUpPOBaHUS

25

ITepemennsie. OnepaTop
IIPUCBAaUBaHUS

26

[IporpammupoBanue
JMHEWHBIX aJITOPUTMOB

27

Pa3zpaboTka mporpamm,
COJIepIKAIIIX OMEePaTop
BCTBJICHUA

28

JunanoroBas oTiiaika
porpaMm

29

[uxkn ¢ ycnoBuem

30

[Muxn ¢ nepeMeHHON

but6mmoreka [{OK
https://m.edsoo.ru/8al7ac4a

31

O06paboTKa CHMBOJIBHBIX
JTAHHBIX

but6mmoreka [JOK
https://m.edsoo.ru/8al7ad6
c




32

O60061eHue u
cUcTeMaTu3alus 3HaHUI
o Teme «SA3bIK
MIPOTrpaMMHUPOBAHUS
[TpoBepounas pabota /
Bceepoccuiickas
npoBepouHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8al7ae8e

33

AHanu3 alIropuTMoB.
Ompenenenue
BO3MOXHBIX PE3yJIbTaTOB
paboThI anropuTMa npu
3aJJaHHOM MHO>KECTBE
BXOJIHBIX JaHHBIX

bubmmoreka [JOK
https://m.edsoo.ru/8al7afa6

34

MounuropuHronas pabora
Ne 3 Urtorosas
KOHTpOJIbHasA paboTa

OBIIEE KOJIMYECTBO YACOB
I10 IIPOT'PAMME

34

23




9 KUIIACC

Koan4yecTBo 4acoB

Ne Mara JIeKTPOHHBIE IH(POBbIE
Tema ypoka KonTtpoJibHbie IIpakTHyeckue
n/n Bceero U3y4YeHus o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

Mounurtopunronast pa6ora Ne 1

1 "3HaHus 110 uToram 7-8 1 1 0
Kj1accoB"
I'moGanbHast cetp UHTEpHET.

2 IP-agpeca y3moB. bonbmme 1 0 0 bubmmorera LIOK

Apeca y ' https://m.edsoo.ru/8a17b578

JTaHHBIC

3 Wudopmannonnas 1 0 | bubnuoreka [IOK
0€30ITacHOCTh https://m.edsoo.ru/8a17b690
VYyet noustus 00
MH(POPMALIMOHHOM

4 0€30IMMacCHOCTH TP CO3JITaHUU | 0 0 bubnuoreka [JOK
KOMIUIEKCHBIX https://m.edsoo.ru/8al7b7bc
MH(OPMaLIMOHHBIX 0OBEKTOB
B BHJI€ BEO-CTpaHUIL

5 Buipl nesiTeIbHOCTH B CETH 1 0 1 bubmuoreka [JOK
HNurepner https://m.edsoo.ru/8al7b8e8
OO01auHbIC TEXHOJIOTHH.
Hcnonp3oBanue OHITAH- bubmuorexa [JOK

6 1 0 1
otuca st pazpaboTku https://m.edsoo.ru/8al 7bale
JIOKYMEHTOB
O060061eHue

7 CHCTEMAaTHU3allis 3HAHUH 110 1 0 1 bubmuoreka [JOK

teMaM «I'obanpHas ceTh
NHurepHer u cTparerun

https://m.edsoo.ru/8al17bb36




0€30macHOro MOBEIECHHS B
Hely, «Paborta B
UH(GOPMALIMOHHOM
MIPOCTPAHCTBE

Mogaenu u MoaenupoBaHue.
Knaccudukanmum moaenei

bu6mmoreka [JOK
https://m.edsoo.ru/8al7be06

TaOmuuubIe MOEITH

bu6mmoreka [JOK
https://m.edsoo.ru/8al7c04a

10

Pa3zpaboTka ogHOTAOIMYHOM
0a3el JaHHBIX. COCTaBIIEHHE
3aMpocoB K 0a3e JTaHHBIX

11

I'pad. BecoBas marpuia
rpada. JmuHa myTi MexIy
BepIIuHaMU rpada.
Brruncienune konnuecTa
MyTel B HAIIPaBIEHHOM
AIUKIINIECKOM Tpade

12

Hepeso. [lepebop BapuanToB
C TIOMOTIBIO JIepeBa

13

Marematnueckoe
MOIIGHHpOBaHI/Ie

bu6mmoreka [JOK
https://m.edsoo.ru/8al17¢392

14

OTansl KOMITIBIOTCPHOT'O
MOZACIIMPOBAHUA

bu6mmoreka [JOK
https://m.edsoo.ru/8al7c4aa

15

Mounutopunroast pa6ora No
2. KontponbHas padora 1o
TeMe «TeopeTnueckre OCHOBBI
nH(pOPMATHKI

bu6mmoreka [JOK
https://m.edsoo.ru/8al7¢9c8

16

PaszOuenue 3amaun Ha
nomsagaun. CocraBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/8al7cb12




AJITOPUTMOB U IIPOrpaMM C
HUCIIOJIBb30BaHHCM BeTBJ'IeHPIfI,
IOUKJIOB U BCIIOMOT'aTCIbHBIX
aJIrOpuTMOB

17 OnHoMepHbIE MAaCCUBBI bubnmorexa [IOK
g P https://m.edsoo.ru/8al7cc3e
18 TuroBbie AITOPUTMBI bubnuoreka [IOK
00pabOTKU MacCHBOB https://m.edsoo.ru/8al7¢d60
19 CopTtupoBKa MaccuBa
bu6mmoreka [JOK
20 O6pabd
pabOTia HOTOka AAHHbIX https://m.edsoo.ru/8al7d01c
21 Pa3zpaboTka anroputMoB u
nporpamm
” VYupasnenue. Cursai. bubnuoreka [IOK
OO6parHast cBsI3b https://m.edsoo.ru/8al17d4d6
bu6morexa [JOK
2 P
3 OOOTHSHPOBANHBIC CHCTEMSI https://m.edsoo.ru/8a17d602
DJEKTPOHHBIC TAOIHUIIBL.
24 Tunsl JaHHBIX B sSTYEHKaAX bubmorexa HOK
A B https://m.edsoo.ru/8al17d710
AJIEKTPOHHON TAOIHIIBI
’5 PenaktupoBanue u bubnuoreka LIOK
(dbopMaTupoBaHue TaOIHII https://m.edsoo.ru/8al17d832
Berpoennbie pyHkuuu s
26 IIOMCKa MAKCUMyMa, bubnuoreka [JOK
MHUHHUMYMa, CYMMBI U https://m.edsoo.ru/8a17d990
cpenHero apuMeTuIecKoro
CoptupoBka u punpTpanus
pTHp ¢ bat bu6mmoreka [JOK
27 JAHHBIX B BBIAECIICHHOM

nYana3oHe

https://m.edsoo.ru/8al17db70




[Toctpoenue auarpamm u

28 rpauKOB B SJIEKTPOHHBIX 1 1 Bubmiorexa LIOK
p p https://m.edsoo.ru/8al7e08e
TabauIax
OTtHocuTeNnbHAs, a0COMIOTHAS bubmuoreka [IOK
29 1 1
U CMEUIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
VYcoBHBIC BBIUUCIICHHS B bubmuoreka [IOK
30 1 1
AJICKTPOHHBIX TaOIUIIaX https://m.edsoo.ru/8al7e6ba
31 O06paboTka 6onpIX HAOOPOB 1 ! bubnuoreka [JOK
JAHHBIX https://m.edsoo.ru/8al7e87¢
1 HucneHHoe MOJETMPOBAaHNE B | | bubnuoreka LIOK
JNEKTPOHHBIX TaOIHIIAX https://m.edsoo.ru/8al7eaca
O0600111eH1E U
CUCTEMaTHU3aIMsl 3HAHUHN T10
TeMe «DJIEKTPOHHbBIE
bub6mmoreka [JOK
Ta0IuIB. Pob
33 1 1 https://m.edsoo.ru/8al 7ec3c
HH(bOpMaquOHHHX https://m.edsoo.ru/8al 7ee6¢
TEXHOJIOTHI B pa3BUTUU
SKOHOMUKH MHPA, CTPaHbI,
peruoHa.
MonuTopunronas padora Ne 3
34 HToroBas KOHTpOJIbHAs 1 0 bubmmoreka LIOK
p https://m.edsoo.ru/8al 7eebe
pabora
OBIIEE KOJIMYECTBO HACOB I10 34 24

[TPOTPAMME




MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

ITPOT'PAMMBbI

7 KJIACC

Kox nposepsiemoro
pe3yabrara

IIpoBepsieMmble MpeIMeTHBIE Pe3yIbTAThl OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTI0 001ero 06pa3oBaHus

1

ITo Teme «IludpoBas rpaMOTHOCTH»

1.1

[losicHAT, Ha mpuMepax CMBICI HOHATHH «HMH(pOpMaML», «UMH(GOPMAIMOHHBINA Mpolecc», «o0pabdoTka
UHpOpMaLUN», «XpaHeHHEe HHPOpMaIU, «repeaaya HHHOopMaIm»

1.2

[IpuBOAUTE TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHeHHMs W Tepenayn WHGPOpPMAalWU, CPaBHUBATH HUX

KOJIMYCCTBCHHBIC XapPAKTCPUCTUKHU

1.3

Honyanb 1 UCIIOJIb30BaTh I/IH(I)OpMaI_II/IIO 0 XapaKTCPUCTUKAX IMMEPCOHAJIBHOI'O KOMIIBIOTCPA U €I'0 OCHOBHBIX
QJICMCHTAax (Hpoueccop, OICpaTuBHAA aMATh, JOJTOBPCMCHHAS I1aAMATh, yCTpOﬁCTBa BBO,[[a-BBIBOI[a)

1.4

COOTHOCUTH XapaKTCPUCTUKU KOMIILIOTEpA C 3aa4aMi, pCIIa€MbIMU C €T0 ITOMOIIbIO

1.5

OpueHTHPOBaTECSI B HMEpapXUUYecKOd CTpyKType ¢ailioBoi cucTeMbl (3amMchiBaTh MONHOE UM (aiina
(xaranora), myTh K (aiy (Karajory) mo HMEILIEMYCs ONUCaHHUIO (aijIoBOM CTPYKTYyphl HEKOTOPOTO
MH(GOPMAIIMOHHOTO HOCHUTEJIS)

1.6

PaGorate c (paiinoBoii cucTeMOM NEPCOHAIBHOTO KOMIIBIOTEpAa C HCHOJIb30BAaHUEM TIpadUuecKoro
uHTepdeiica: co3aBarh (KOMMPOBaTh, IEPEMEIIATh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATH (aIbl U
KaTajory, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

1.7

Hckats nndopmarmio B MHTEpHETE (B TOM YHUCIIE TIO KIIOYEBBIM CIIOBAaM, MO M300paKEHHIO), KPUTUYECKH

OTHOCUTBHCSI K HalJeHHON uHoOpMalnuu, OCO3HaBaThb ONACHOCTh JUIS JIMYHOCTH M 0oOIIecTBa




PaCIIPOCTPpAHCHHA BpeHOHOCHOﬁ I/IH(bopMaHI/II/I, B TOM 4YHCJIC OBKCTPECMHCTCKOIO U TCPPOPUCTUUCCKOI'O

XapakTepa
1.8 IToHUMAaTh CTPYKTYpY apecoB BeO-pecypcoB
1.9 Vcnonb30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALUT
Cobmronate TpeOoBaHMs ©O€30MACHOM HKCIUTyaTallMM TEXHUYECKHUX CPEICTB HH(GOPMAIMOHHBIX U
L10 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, COOII0JaTh CETEBON ITHKET, 6a30Bble HOPMBI HHPOPMALIMOHHONW 3TUKU U
’ npaBa mpu paboTe ¢ MPUIIOKEHUSIMH Ha JIOOBIX ycTpoiictBax u B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTErHH MOBEJICHHS B CETH
111 [IpumensTe  MeTonpl  NPO(UIAKTUKM  HETAaTUBHOTO  BIUSHUS  CPEACTB  MH(POPMALMOHHBIX U
' KOMMYHHKAIIMOHHBIX TEXHOJIOTMH Ha 3/10pOBbE M0JIb30BATEIS
2 ITo Teme «TeopeTrueckue OCHOBBI HHPOPMATHUKI
51 KoaupoBaTh M nexkoaupoBaTh COOOLICHMS MO 33JaHHBIM IpaBWiIaM, JEMOHCTPHPOBATh TOHUMAaHUE
' OCHOBHBIX IPUHIMIIOB KOJMPOBaHUs HHGOPMALUU PA3TUUHON NPUPOBI (TEKCTOBOM, rpaduuecKoil, ayimo-)
59 CpaBHMBATh JJIMHBI COOOILICHWM, 3alMCAaHHBIX B PA3IUUYHBIX aj(aBUTaX, OMNEPUPOBATH EIUHHUIIAMHU
' u3MepeHust HHHOPMAIIMOHHOTO 00bEMa M CKOPOCTH TIepeIadn JaHHBIX
23 O1eHrBaTh M CPAaBHUBATH pa3Mepbl TEKCTOBBIX, Ipa(uuecKux, 3ByKOBbIX (ailsioB 1 Buaeodaiinon
3 [To Teme «MHpOpMAIIIOHHBIE TEXHOIOT UMD
31 [IpencraBnsaTh pe3ynbTaThl CBOEH JEATENbHOCTH B BHJE CTPYKTYPUPOBAaHHBIX HIUTIOCTPHUPOBAHHBIX
' JOKYMEHTOB, MYJIbTUMEIUNHBIX NIPE3CHTALNN
8 KUIACC

Koxa nposepsiemoro
pe3yJabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
OCHOBHOI0 0011ero 00pa3oBaHus




ITo Teme ((TeopeTI/I‘IeCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1 ITosicHAT, Ha MpUMepax pa3anyuns MEX1y NO3MIMOHHBIMU U HEMO3MIIMOHHBIMUA CUCTEMAMU CUUCIICHUS
12 3anuchIBaTh U cpaBHUBATH Lieible yncna oT 0 10 1024 B pa3inuyHBIX MO3UIIMOHHBIX CHCTEMaxX CUMCICHUS
’ (c ocHOBaHMsIMH 2, 8, 16), BBITIOJHATH apu(PMETHICCKHE OTICPAIIMH HAJlT HUMH
1.3 PackpbiBaTh CMBICII TOHSTUN «BBICKa3bIBAHUEY, «JIOTMUECKAsl ONIEPALIUs», «JIOTHUECKOE BBIPAKEHUE)
3anuceiBaTh JIOTUYECKHE BBIPAXKEHHSI C HCIOJIb30BAHMEM IU3BIOHKIMU, KOHBIOHKIMM W OTPUIAHUS,
1.4 OTIPEAENSATh UCTUHHOCTD JIOTHYECKUX BBIPAKEHUM, €CIM U3BECTHHI 3HAYEHHUS MCTUHHOCTU BXOISIIUX B
HEro NepeMEeHHBIX, CTPOUTH TAOIUIBl UICTUHHOCTH JJISl JIOTHYECKUX BBIPAXKEHUN
2 ITo TemMe «ANTOPUTMBI U IPOTPAMMUPOBAHHE)
21 PackppiBaTh CMBICI NOHATHHM «HCIIOJIHUTEND), «AITOPUTM», «IIPOIpPaMMay, MOHHMMAs Pa3HULY MEXIy
' ynoTpebIeHreM 3TUX TEPMUHOB B OOBIICHHOH peun U B HHPOpMAaTUKe
2.2 OnuceIBaTh aNrOPUTM PELICHMS 334a4U Pa3INYHBIMU CIOCOOAMHU, B TOM YHCJIE B BUJE OJOK-CXEMBI
’3 CocTaBiiATh, BBINOJHATH BPYYHYIO M HAa KOMIIBIOTEPE HECJIOXHBIE AJITOPUTMBI C HCIOJIb30BAaHHEM
' BETBJICHUI U LUKJIOB JIJIs1 YIIPABJICHUS] UCIIOJHUTEISIMU
24 Hcnonp30BaTh KOHCTAHTBl U NMEPEMEHHbBIE PA3IMYHBIX TUIOB (YMCIIOBBIX, JJOTUYECKUX, CUMBOJIbHBIX), &
' TaK)Ke CoJeprKallle UX BhIPAXKEHHUS, UCTI0Ib30BaTh ONEPaTOp MPUCBAaUBAHUS
2.5 Vcnonp30Bath npu pazpaboTKe MPOrpamMM JOTMYECKHE 3HAYCHHUS, ONIEPAllUN U BEIPAXKEHUS C HUMH
26 AHanu3upoBaTh NPEUIOKEHHBIE AJTOPUTMbI, B TOM YUCJIE ONPENENSITh, KAKHUE PEe3yJbTaThl BO3MOXHBI
IIPU 3a/1aHHOM MHOYKECTBE HUCXOHBIX 3HAUCHUI
Co31aBath U OTJIAXKUBATh MPOTPAMMBbI HAa OJTHOM U3 A3BIKOB IporpammupoBanus (Python, C++, [lackains,
Java, C#, LlkonbHbI AJropuTMHYECKHH SI3BIK), pealn3ylolne HECIOXKHBIE alrOpUTMbl 00pabOTKU
2.7 YUCJIOBBIX JIAHHBIX C HMCIOJb30BAaHUEM LMKIOB M BETBICHHUI, B TOM YHCJIE PEAIU3YIOLIUE IMPOBEPKY

JEIMMOCTH OJIHOTO IIEJIOr0 Yucia Ha JIPyroe, MpoBEpKy HATypaJbHOIO YMCIIAa HA MPOCTOTY, BBIIECICHUS
udp U3 HATYPAITBHOTO YUCIIA




9 KITIACCA

Koxa nposepsiemoro
pe3yJabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus

1

[To reme «IludpoBasi rpaMOTHOCTHY

1.1

Hcnonb30BaTh COBPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM YHC/I€ KOMMYHHUKAI[MOHHBIE CEPBUCHI, O0JIauHbIE
XpaHWIMILA JaHHBIX, OHJIAH-TIPOrpaMMbl (TEKCTOBBIE U TpaduuecKhe PelaKTOPbl, CPEbl pa3padOTKH) B

y4eOHOM U TTOBCEHEBHOM JCSITCIIBHOCTH

1.2

[IpuBoIUTH TpUMEpPHl HCMOIB30BAHUS TEOMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHUCOB TOCYJapCTBEHHBIX
yciyr, 00pa3oBaTenbHbIX cepBUCOB MHTepHETa B yueOHOM U MOBCEIHEBHON JESTENFHOCTH

1.3

Hcnonp30BaTh pa3inuyHbIe CPECTBA 3alIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO O0ECIICYECHHS, 3alHIIATh
MEPCOHATBHYIO0 WH(POPMAITUIO OT HECAHKITMOHWPOBAHHOTO JIOCTYIA M €ro TOCJCACTBHN (pa3riameHus,
IMOAMCHEI, YTpPAThI )IaHHI)IX) C y‘-IéTOM OCHOBHBIX TCEXHOJOI'MYCCKUX U COLUAIIBHO-IICUXOJIOTHUYCCKUX
aCIeKTOB HCIOJIb30BaHUsl ceTH VHTepHeT (cereBas aHOHUMHOCTb, IUGPOBOM cjel, ayTeHTHYHOCTb
CcyOBEKTOB M peCcypcoB, OTaCHOCTh BPEIOHOCHOTO KOJ1a)

1.4

PacriosHaBaTh TONBITKM M TPEXyNpeXIaTh BOBJIEYCHHE CEO0Sl M OKPYXKAIOUIMX B JECTPYKTUBHBIE WU
KpUMUHAJIbHBIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM YHUCIIe KHOEPOYIITUHT, (DUIIIHHT)

ITo Teme «TeopeTrueckue 0CHOBBI HH()OPMATHKI»

2.1

PaCKpLIBaTB CMBICTT TOHSTHI «MOZCIIbY, «MOACIUPOBAHUC), OIPCACIATH BHUIbL MO,[[CJ]CI\/'I, OLICHMBATDH
AICKBATHOCTb MOJICJIIN MOACIIMPYCMOMY O6’B€KTy " OeJIsIM MOACIIUMPOBAHUA

2.2

Hcnonb3oBath rpadbl U OepeBbs A MOJEIMPOBAHHS CHCTEM CETEBOM U HMEPAPXMUYECKON CTPYKTYPHI,
HaxOJIUTh KpaTyalIuii myTh B rpade

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)




3.1

Pasz0OuBath 3aga4d Ha IoJA3ajadu, COCTaBJIATH, BBIIIOJIHATH BPYUYHYHO M Ha KOMIIBIOTEPEC HECIOKHBIC
AITOPUTMBI C HCIIOJIB30BaAHUEM BeTBHeHHﬁ, LOUKJIOB M BCIIOMOT'AaTCJIBHBIX AJITOPUTMOB JIA YIPaBJICHUA
HUCIIOJIHHUTCIIIMHA

3.2

CocTaBiATh M OTIAXHUBATh MPOTPAMMBI, PEATU3YIONINE TUIOBBIC AITOPUTMBI OOPaOOTKH YHCIOBBIX
MOCJIEI0BATEIbHOCTEHN MIIM OJJHOMEPHBIX YHCIOBBIX MACCUBOB (MIOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI
WIK KOJHMYECTBA JJIEMEHTOB C 3aJaHHBIMH CBONCTBaAMH) Ha OJHOM HU3 SI3BIKOB MPOTPAMMHPOBAHHS
(Python, C++, [1ackans, Java, C#, llIkonsHbIil ATTOpUTMUYECKUH SI3BIK)

ITo Teme «I/IH(I)OpMaHI/IOHHLIC TCXHOJOIUN»

4.1

Bri6upath croco0 npeacTaBieHus JaHHBIX B COOTBETCTBUH C IMOCTABJICHHOM 3a/1adyeil (TaOnuIlbl, CXeMBI,
rpaduKy, OUarpaMMbl) C HKCIOJIB30BAHHEM COOTBETCTBYIOIIUX TMPOTPAMMHBIX CpPEICTB 00paboTKu

JTAHHBIX

4.2

Hcnonb3oBaTh 9JICKTPOHHBIC Ta6J'II/II_IBI JJIA O6pa6OTKI/I, dHaJIn3a U BU3yaAJIM3allU YHUCJIOBBIX NAHHBIX, B
TOM 4HUCJIC C BBIACIICHUEM AHalla30Ha Ta6J'II/II_[bI " yrnopsa109YMBaHUCM (COpTI/IpOBKOﬁ) €ro 5JICMCHTOB

43

Co3maBaTh M TNPUMEHSATH B DJIEKTPOHHBIX TaOmumax (GopMmynsl A pacyéToB € MCIOJIb30BAHUEM
BCTPOCHHBIX apu(PMETHUECKUX (PYHKIMHA (CyMMHUPOBAaHUE U MOACYET 3HAYCHUN, OTBEYAIOIINX 3aJaHHOMY
YCIIOBHIO, Cpe/iHee apu(hMeTHUecKoe, IMOMCK MAaKCUMAIbHOTO ¥ MUHUMAJIBHOTO 3HA4YEHUs ), aOCOIIOTHOM,
OTHOCUTEJIbHOM, CMEIIAHHOW apecaun

4.4

Hcnonb30BaTh AJIEKTPOHHBIE TAONHIIBI A7l YUCICHHOTO MOJICIMPOBAHUS B MPOCTHIX 3a/ladaX U3 Pa3HBIX
MpeIMEeTHBIX o0nacTei




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

[{udposasi rpaMOTHOCTh

1.1

KOMHLIOTep — YHHUBCPCAIIBHOC BbIYUCIIUTCIBHOC yCTpOﬁCTBO, pa60Tafomee o mnporpamme. Tunel KOMIIBIOTCPOB:
MNEPCOHAJIBHBIC KOMIIBIOTCPBI, BCTPOCHHBIC KOMIIBIOTCPBI, CYIICPKOMIIBIOTCPHI. MoOuabHEBIC YCTPOﬁCTBa. Texnuka
0€30IMacHOCTH U IpaBHJIa paGOTBI Ha KOMITIBIOTCPC

1.2

OcHOBHBIE KOMITIOHEHTHI KOMIIbIOTEpa M WX HaszHaueHue. [Ipomeccop. OmepaTwBHas W JONTOBpEMEHHAs] MaMSTh.
YcrpoiictBa BBoAa u BbIBOAa. CEHCOpPHBIA BBOJ, JATYMKH MOOUIIBHBIX YCTPOWCTB, CpelICTBA OMOMETPHUECKOMH
ayTeHTU(UKALUN

1.3

Hctopus pa3BUTHS KOMITBIOTEPOB M TporpaMMHoro obOecriedeHus. [loxoneHus kommbioTepoB. COBpeMEHHBIE
TEHACHLIUN pa3BUTHUs KoMIbloTepoB. CynepkomnbioTepsl. [lapamnensHble Beluncienus. [lepcoHanbHblil KOMIIBIOTED.
[Ipoueccop u ero xapakTepUCTUKH (TaKTOBasl 4acTOTa, pa3psiiHOCTh). OneparuBHas naMaThb. Jl0NroBpeMeHHas MaMsTh.
VYcrpoiictBa BBOJa M BbIBoJa. OO0BEM XpaHMMBIX JAHHBIX (OMEpaTHBHAs MaMsITh KOMIBIOTEpa, XKECTKUH AMCK U

TBEPJOTEJbHBIM HAKOMUTEIb, ITIOCTOSTHHAS MAaMATh cMapT(OHA) M CKOPOCTh JOCTYIIA JUIsl PAa3IMYHbIX BUAOB HOCUTETICH

1.4

[IporpammHoe oOecnieueHne kommbioTepa. llpukinagHoe mnporpammHoe obecriedeHue. CHCTEMHOE MPOrpaMMHOE
obecnieuenue. Cucremsl nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becniaTHele M yCIOBHO-
OecrutatHble iporpaMMbl. CBOOOIHOE MPOrpaMMHOE 0OecrieueHHe

1.5

@aiinel 1 manku (karanoru). Tunsl ¢ainoB. CBoiicTBa (aiinoB. XapakTepHbie pazMepbl (GaillioB pa3IUYHBIX THUIIOB
(cTpaHmIIa TEKCTa, DJIEKTPOHHAS KHHTA, oTorpadus, 3aNKich MECHU, BUACOKIIUII, IIOJTHOMETPAXKHBINA (DUITHM)

1.6

[Tpunnuns! noctpoenus ¢aitnosbix cucreM. [lonHoe nms daiina (manku, karanora). [IyTs k ¢daiuty (nmamnke, Katajiory)




QaitnoBelii MeHemkep. Pabora ¢ ¢aiimamm u nmankamu (Katajoramu): cosJaHHe, KOIMHMPOBAaHHE, IepeMelleHue,

L7 nepeuMeHOBaHMe U yaaneHue ¢aiios v nanok (karangoros). [Touck ¢aiinoB cpeacTBaMu onepauoHHONW CUCTEMBI
1.8 ApxuBanys njaHHbIX. Vcronb30BaHne IPOrpaMM-apXuBaTOPOB
1.9 KomnproTrepHsle BUPYCBI U APYTUE BPEIOHOCHBIE TPOrpaMMEl. [IporpamMmsl aiis 321U THI OT BUPYCOB
O6wenunenne KomnbioTepoB B cetb. Cetb MHTepHeT. Beb-cTpanuna, Beb-caiit. CTpyKTypa aapecoB BeO-pecypcoB.
1.10 Bpayzep. IlouckoBbie cuctemsbl. [lorck MHPOpPMAUM MO KIIOYEBBIM CIOBAM M MO HM300paxkeHuio. JloCTOBEpPHOCTH
uH(pOpMaLUH, MoTy4yeHHOI u3 MHTepHeTa
1.11 CoBpeMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKALMN
L12 CereBoii 3THKET, 0a30BbIe HOPMBI MH(POPMALMOHHOW STHKM M IpaBa npu pabore B cetn Murepuer. Crparerun
' 0€30I1aCHOrO MoBeIeHus B ViHTEepHETE
2 Teopernueckre 0CHOBBI MH()OPMATHKH
WNudopmanus — 0HO U3 OCHOBHBIX MOHATHI COBpEMEHHOM Hayku. H(popManus Kak cBeIeHHs, TPeAHa3HAYCHHBIC IS
2.1 BOCTIPHSITUSL UYEJIOBEKOM, M HMH(OpMaIusl Kak JaHHBbIE, KOTOpble MOTYT OBITh 00pabOTaHBl aBTOMATH3MPOBAHHOMN
CUCTEMOH
29 JIMCKPETHOCTh JTaHHBIX. BO3MOXXHOCTH ONHMCAaHUS HENPEPHIBHBIX OOBEKTOB M MPOIECCOB C TMOMOILIBIO JAMCKPETHBIX
' naHHbBIX. MIH(OopMaIoOHHbIE MPOLIECCH — MPOIIECCHI, CBI3aHHBIE C XpaHEHHUEM, IPeoOpa3oBaHNEM U Nepeaueii TaHHbIX
CumBon. Andasut. MomHocTs andasura. PazHooOpasue s3pIK0B U andaBuToB. EcTecTBeHHBIE U (HOPMATIBHBIC S3BIKH.
’3 AndaBuT TEKCTOB Ha pycCKOM si3bike. J{BomuHbIi andaBut. KoamyecTBO BCEBOZMOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWI)
' ¢uKCHpOBaHHOW MIMHBI B JABOMYHOM aindasute. [IpeoOpasoBanme moboro andaButa K aBomuHoMy. KommdecTBo
Pa3IMYHBIX CIIOB (PUKCUPOBAHHOH JUTMHBI B aji(paBUTE OMPENETIEHHON MOIITHOCTH
24 KoaupoBanue cHMBOJIOB OJHOTO andaBHTa C MOMOIIBIO KOJOBBIX CIIOB B JApYroM andaBure, KoaOBas TaOmuIla,
' JIEKOIUPOBAHHUE
2.5 JBonunslii koj. [IpeacraBnenue 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE
2.6 WNndopmanmonnsiii 00bM naHHBIX. BUT — MUHHMaIbHAS €JMHUIA KOJUYECTBA MH(OPMAIMM — JBOMYHBIA Pa3psi.




Baiit, knimobaiT, MeradamnT, rurabanT

2.7 CkopocTb nepeiauu JaHHbIX. ENMHUIBI CKOPOCTH Nepejauu JaHHbIX. Vckaxkenue nHpopMaly npu nepegade
KomupoBanue tekcrtoB. PaBHomepHbIli koa. HepaBHomepHbiii kon. Komuposka ASCII. BocbMHOUTHBIE KOJIWPOBKH.
2.8 [Tonstue o xkomupoBkax UNICODE. JlekomupoBaHue COOOIIEHWH C HCIOJIB30BAHHEM PaBHOMEPHOTO U
HEpaBHOMEpPHOTO kKoaa. MHpopManimoHHbIi 00bEM TeKcTa
29 OObmee mnpexacraBieHue O NHU(GPOBOM TPEACTABICHUH AyJUOBHU3YAJIBHBIX W JAPYTUX HENPEPHIBHBIX JJTaHHBIX.
' Komuposanue nsera. L{BeroBsie mogenn. Mogens RGB. I'myOuna xoguposanus. [lamurpa
510 PactpoBoe u BekTOpHOE mpesacTaBieHue uzodpaxenuil. [lukcens. Onenka nHGOPMALMOHHOTO 00bEMA TpadUIeCcKIX
) JTaHHBIX JUJIS pACTPOBOTO H300paskeHuUs
211 Koauposanue 3Byka. PazpsaHocts u yactora quckperusanuu. KonudectBo kaHanoB 3anucu. OneHKa KOJIMYECTBEHHBIX
' napaMeTpoB, CBSI3aHHBIX C MPEACTABICHUEM U XPAaHEHHUEM 3BYKOBBIX (ailsioB
3 WndopmanroHHble TEXHOJIOTHH
3.1 TexcToBbIE JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMLIa, ab3all, CTpOKa, CJI0BO, CHMBOJ)
39 TexkcToBBIi MpolecCOp — MHCTPYMEHT CO3JIaHMs, PeAaKTUpOBaHUS U (GopmaTtupoBaHus TekcToB. IIpaBuia Habopa
' TEKCTa
PenaktupoBanue texcra. CpoiictBa cuMBoioB. [pudt. Tunel mpudros (pyodneHsie, ¢ 3aceUKaMH, MOHOLIUPHUHHBIE).
33 [HonyxupHoe u KypcuBHOe HauepTaHue. CBolicTBa a03aleB: rpaHuUllbl, a03alHbIM OTCTYI, UHTEPBaJl, BbIpABHUBAHHUE.
CruneBoe popmaTtupoBaHue
34 CrpykTypHupoBaHre UHPOPMALUHN C TOMOIIBIO CIMCKOB U TaOnuil. MHOroypoBHeBbIe ciucku. JloOaBieHne Tabuuil B
' TEKCTOBBIE JJOKYMEHTHI
15 BceraBka wn3o0paxeHuii B TeKCTOBble JOKyMeHThl. OOTekaHue H300pakeHuil TekcToM. BKitoueHue B TEKCTOBBIM
' JOKYMEHT AuarpaMm u Gopmyi
3.6 [TapameTpsl cTpaHUIIbl, HyMepalus cTpaHull. Jlo6aBieHue B JOKyMEHT KOJIOHTUTYJIOB, CCBUIOK
3.7 [IpoBepka mpaBonucanusi. PacctanoBka mnepeHoOcoB. ['0ocoBoi BBOI TekcTa. ONTHYECKOE PACIIO3HABAHUE TEKCTA.




Komnsrorepusiit nepeBoa. Vcnonb3oBanue cepBUCOB ceTu MHTepHeT /it 00paboTKU TEeKCTa

38 3HaKOMCTBO C rpaduueckuMu peaakropamu. PactpoBbie pucynku. Mcnonb3oBanue rpadudecKkux NPUMUTHBOB
Omneparun peakTHpOBaHUs rpaUIecKuX 0OBEKTOB, B TOM YHcie IU(PPOBBIX doTorpaduii: MI3MEHEHUE pa3Mepa, 00pe3Ka,
39 MOBOPOT, OTpaKeHHe, paboTa ¢ 00JacTsMHU (BBIICICHHUE, KOMMPOBAHNE, 3aJIMBKA IIBETOM), KOPPEKIIUS IIBETA, SPKOCTH U
KOHTPACTHOCTH
3.10 Bexkropnas rpaduka. Co3nanrue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEACTBAMH TEKCTOBOTO MPOIIECCOpa WIIH IPYTUX
' nporpamm (mpunoxeHuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI
311 [ToaroroBka MynpTUMeNUUHBIX mpe3eHTanmil. Cnaiin. JloOaBneHme Ha criaiin Tekcta M u3oOpaxkenuii. Pabota ¢
' HECKOJIBKHMH CJIalgaMu
3.12 Jo0baBiienue Ha cinaii] ay JMOBU3YyaIbHBIX JaHHBIX. AHUMaLU. [ unepcchlIKu
8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Teoperuueckue 0CHOBBI HH()OPMATUKH
L1 Heno3umonHbsie ¥ MO3UIIMOHHBIE CHCTEMBI cuncieHus. AndaBut. OcHoBaHue. PazBépHyTtas dopma 3amucu 4ucia.
' [lepeBos B A€CATHUHYIO CUCTEMY YHUCEJ, 3alIUCAHHBIX B IPYTUX CUCTEMAaX CUUCICHUS
1.2 Pumckas cucrema cuuciieHus
JIBonunasi cuctema cumcienus. [lepeBon nensix yucen B mpeaenax ot 0 go 1024 B 1BOMYHYIO CUCTEMY CUHCIICHUS.
13 Bocbmepuunas cucreMa cuucienus. [lepeBo uyncen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U JIECATUYHYIO CUCTEMBI
' u obpatHo. lllectHaanarepuyunas cucrema cuucieHus. [lepeBoa yncen u3 MeCTHAANATEPUIHON CUCTEMBI B IBOUYHYIO,
BOCBMEPUYHYIO H JICCATHYHYIO CUCTEMBI i 0OpaTHO
1.4 ApudmMernueckue ornepanuy B JBOWIYHOU CHCTEME CUHCICHUS




Jlormueckue BBICKa3bIBaHMS. Jlormdeckne 3HAYCHUS BBICKA3LIBAHMIA. BHGMCHTapHBIe K COCTAaBHBIC BbICKA3bIBAHUS.
Jlormueckue oncpanuru: «uy» (KOHLI-OHKI_[I/ISI, JIOTHYECKOEC YMHO}KCHI/IG), «HIIN» (,I[I/IS"LIOHKLII/IH, JJOTHYECKOC CJ'IO)KCHI/IC),

13 «Hey» (joruyeckoe otpunanue). Ilpuopurer sormyeckux omnepauuil. OmnpeneneHue HUCTUHHOCTH COCTaBHOI'O
BBICKa3bIBaHUS NPU U3BECTHBIX 3HAUYCHHUAX UCTUHHOCTH BXOJSIIUX B HETO 3JIEMEHTAPHBIX BHICKA3bIBAHUI
L6 Jlornueckue BbIpaxeHus. llpaBuia 3amucu JOTMUECKMX BblpakeHHH. IlocTpoeHne TabiaMIl MCTMHHOCTH JIOTHYECKHX
' BBIPKEHUI
1.7 Jlornueckue 3neMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMH KOMITbIOTEpa
2 ANTOpUTMBI U IPOTPAMMHPOBAHKE
2.1 ITonstne anroputma. McnonHuTenu anropuTMoB. AJITOPUTM Kak IUIaH YIPaBICHUS UCTIOIHUTENEM
2.2 CaoiictBa anropurma. CriocoObl 3aIMCH AITOPUTMA (CIOBECHBIN, B BUJIE OJIOK-CXEMBI, IIPOrpaMma)
AnroputMudeckue KOHCTpyKuuH. KoHcTpykius «cinenoBanuey. JIuHeiHblid anroputM. OrpaHMYeHHOCTDb JIMHEHHBIX
23 QJITOPUTMOB: HEBO3MOXKHOCTh IPEIyCMOTPETh 3aBHCUMOCTh IOCJIEIOBATEIBHOCTH BBINOJIHAEMBIX JEHCTBUH OT
MCXOJIHBIX JTAHHBIX
4 KoHcTpyKnsi «BETBICHHE»: MONHAsE U HeroyiHas (OopMbl. BEITIONTHEHHE M HEBBIIOJHEHUE YCIOBUS (MCTHHHOCTH U
' JIO’)KHOCTb BbICKa3bIBaHus). [IpocThie U coCTaBHbBIE YCIOBUS
25 KoHCTpyKIUsl «ITOBTOpPEHUE»: IUKIBI C 33JaHHBIM YUCIOM IOBTOPEHHUI, C YCIOBHUEM BBINIOJHEHHUS, C MEPEMEHHOMN
' TUKIIa
Pazpabotka st (hopMaTbHOTO UCIIONHUTENS allTOPUTMA, MIPUBOASIIETO K TpeOyeMOMY pe3yJsIbTaTy MpPH KOHKPETHBIX
6 UCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AJITOPUTMOB C MCIIOJIB30BAHUEM LIMKJIOB M BETBJICHUM JJIsl yNpaBICHUS
’ (dbopMaTbHBIMU  HCIIONHUTESIMHA. BBITIONIHEHHE alropuTMOB BpPYYHYIO M Ha KoMmmbioTepe. CHHTakCHYecKHe |
jorudeckue omuoOku. OTKazbl
27 S3pik  mporpammupoBanusi  (Python, C++, Java, C#, Ilkoneubiii Ausropurmuueckuit S3pik). Cucrema
' POTPaAaMMUPOBAHUS: PEAAKTOP TEKCTA MPOTrpaMM, TPAHCIISATOP, OTIATIUK
2.8 [lepemennast: Tur, uMs, 3HaueHue. Llenble, BelleCTBEHHbIE U CUMBOJIbHBIE TIEPEMEHHBIE




OnepaTop IMpruCBarBaHUA. ApI/I(bMCTI/ILIeCKI/Ie BBIPAXXCHHA U IMOPSAAOK UX BBIYUCIICHUS. OHepaHI/II/I C OCJIBIMH YUCJIaMU:

29 LEJI0YMCIEHHOE JEJIEHUE, OCTAaTOK OT feeHus. [IpoBepka qenrMMoCTH OAHOIO LEJIOro YHAciIa Ha Jpyroe
BerBnenus. CocraBHblE yCIIOBUS (3alMCh JIOTUYECKMX BBIPAKEHUI Ha H3y4aeMOM SI3bIKE NPOTrPaMMHPOBAHUS).
2.10 HaxoxzaeHne MuUHUMyMa W MakCUMyMma M3 JIBYX, TpEX M UeTBIpEX u4Hcell. PelleHne KBaJpaTHOTO ypaBHEHUS,
HMEIOLIETO BEIIECTBEHHBIE KOPHU
511 JlnanoroBasi OTJIaJKa IpOrpaMM: MOLIArOBOE BINOJIHEHHE, IPOCMOTP 3HAYEHUH BEJIMYMH, OTJIaJOYHbII BBIBOJ, BEIOOD
' TOYKH OCTaHOBA
[ukn ¢ ycnoBueMm. AnroputM EBknuaa st HaX0xA€HUST HAaUOOJIBIIETO OOILEro AeTUTeNs BYX HATypajIbHbBIX YUCEI.
2.12 Pa3Ouenue 3amucu HaTypaJbHOTO YHUCIA B TO3WIIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIMM WX paBHbIM 10, Ha
OTAeNbHbIE U(PHI
) 13 [Mukn ¢ nepeMeHHOW. AJITOPUTMBI MPOBEPKH IEIMMOCTH OJHOTO LIEJIOr0 YMCIAa Ha APYroe, MPOBEPKH HATYPAJIbHOTO
' quciia Ha POCTOTY
)14 O06paboTka CHMBOJBHBIX JaHHbIX. CHMBOJIBHBIE (CTPOKOBBIC) mepeMeHHble. llocuMBoibHas 00paboTKa CTPOK.
' [ToacuéT yacToTHI MOSBJICHUSI CHMBOJIA B CTpOKe. BeTpoennsie yHKIMU 1711 00pabOTKU CTPOK
215 OmnpeneneHre BO3MOXHBIX pe3yJbTaTOB pabOThl AIrOpUTMa MpPU 33aJaHHOM MHOXXECTBE BXOAHBIX JAaHHBIX,
' OIIpEIEIEHUE BO3MOXKHBIX BXOJAHBIX JAHHBIX, IPUBOASIIUX K JAaHHOMY PE3yJIbTaTy
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

[{udposas rpaMOTHOCTH

1.1

I'moGansHast cerb WHrepner. IP-ampeca y3moB. CereBoe XpaHEHHWE JaHHBIX. METOABl WHAMBHUAYAIBHOTO U

KOJIJISKTUBHOTO pa3MelieHus: HoBoil nHdopmaiu B VHTepHete. bomnbine naHHble (MHTEpHET-JaHHbIE, B YaCTHOCTH




JaHHBbIC COIMAJIbHBIX CeTeﬁ)

1.2

[Tonsatue 06 nHpOpMAIMOHHON Oe30macHOCTU. YTPo3bl HH(POPMAIIMOHHOIN 0e30macHOCTH NpU paboTe B II100aIbHOMN
CeTU U METOJIbl MPOTHUBOACHCTBHS UM. [IpaBuia Ge3omacHON ayTeHTUHUKAIMY. 3alluTa JIUYHON HHPOPMAILIUU B CETH
WutepHer. be3onacHble cTparerun nosezeHus B cetd MuTtepHet. [lpeaynpexieHie BoBlIeUEHUS B IECTPYKTUBHbIE U
KpUMHHAJIbHBIE (DOPMBI CETEBOI aKTUBHOCTH (KHMOEpOYJUIMHT, GUILUHT U pyrue Gopmbl)

1.3

Bunpr pesrensHoctn B MHTEpHETe. HTEpHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAs Ciyk0a, BHIEO-
KOH(EpEeHII-CBA3b U JPYTHUE), CIPABOYHBIC CITYKOBI (KapThl, paclUCaHUsl W APYTHE), MMOUCKOBBIE CITYXKOBI, CITY>KOBI
OOHOBJICHHsI TIPOTPaMMHOTO oOecrieueHuss W Jpyrue cirykObl. CepBUCHI TOCYIapCTBEHHBIX yciyr. OOiauHble
XpaHwiIia aaHHbX. CpencTBa COBMECTHON pa3pabOTKH JOKYMEHTOB (OHIaiH-oduchl). [IporpaMmmHoe obecriedeHne
KaK BeO-CEpBHC: OHJIAIHOBBIC TEKCTOBBIC U rpauvuecKue PeJaKTOPbI, CPEIIbl Pa3pabOoTKH MPOrpaMm

Teopernueckrue 0OCHOBBI MH()OPMATUKH

2.1

Monens. 3amaun, pemaemMbie ¢ TOMOIIbI0 MoaenupoBanus. Knaccudukanum moaeneit. MatepuanbHble (HaTypHBIE) U
nH(bOpMallMOHHbIE Mojenu. HempepbiBHbIE M AMCKpeTHbIE Mojenu. MMurtanuoHHele Mmonenu. MrpoBble Mojem.
OreHKa COOTBETCTBHSI MOJIENIA MOJIETHPYEMOMY OOBEKTY U IEeISIM MOJICTHPOBAHUS

2.2

Tabnuunsie mogenu. Tabnuia Kak NIpeACcTaBICHUE OTHOIICHUS

2.3

ba3bl maHHBIX. OT60p B Ta6n1/1ue CTPOK, YAOBJICTBOPAIOIIHNX 3aJTaHHOMY YCJIOBHIO
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I'pad. Bepmuna, pebpo, myTh. OpHUCHTHPOBAHHBIE W HEOpUEHTHUpOBaHHBIC Tpadel. [[nmmHa (Bec) pebpa. Becoras
Mmatpuia rpada. [nmHa mytn mexay BepmrHaMu rpada. Ilouck ontumansHoro mytH B rpade. HauanpHas BepmuHa
(MCTOYHMK) W KOHEYHas BepUIMHA (CTOK) B OPHEHTHUPOBAaHHOM rpade. Brlumcienne KoauuecTBa myTed B

HaNpaBJICHHOM AI[MKJINYECKOM Tpade

2.5

Hepeso. Kopenn, Bepmaa (y3en), Tuct, pedbpo (xyra) aepeBa. Beicota aepesa. [lognepeso. [Ipumepsl ucmonb30BaHus
nepeBbeB. [lepebop BapuaHTOB C MOMOIIIBIO JIepeBa

2.6

[TonsiTve ™MareMaTHuueckol MOJEIH. 3aJadyd, pellaeMbleé C TOMOIIBI0 MaTeMaTUYeCKOro (KOMIBIOTEPHOTO)
MozenupoBaHus. OTauuMe MaTeMaTHYeCKOH MOJENW OT HAaTypHOW MOJAENU M OT CIOBECHOro (JIMTEPAaTypHOTO)




OIMCaHHA 00BEKTa

2.7

OTanel KOMIIBIOTCPHOT'O MOJACIUPOBAHHNA: ITIOCTAHOBKA 3ada4u, IMOCTPOCHUC MaTeMaTH4YeCKOM MOJCIIM, TpOoTrpaMMHad
pcaim3anua, TCCTUPOBAHHUC, IMPOBCIACHUC KOMIIBIOTCPHOI'O JSKCIICPUMCHTA, aHAJINW3 Cro pe3yjibTaTOB, YTOYHCHHUC
MOACIHN

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

Pa3buenne 3aJa4dy Ha 1oa3ajgaydu. CocraBnenne AJITOPUTMOB U TIpOTrpamMM € HUCIIOJIb30BAHHUEM BeTBHeHHﬁ, OUKIIOB U

BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB JJI1 YIIPABJICHUSA UCIIOJIHUTCIICM WJIN JPYTMMHU UCITIOJIHUTCIIAMUA

3.2

Tabnuunble BenuuuHBI (MaccuBbl). OmHOMepHble MaccuBbl. COCTaBI€HHME W OTJIaJKa HPOrpamMM, PeaU3yIOIIUX
TUTIOBBIE ANTOPUTMBI OOPaOOTKM OJHOMEPHBIX YHWCIOBBIX MAacCCHBOB, Ha OJHOM W3 SI3BIKOB MPOTPaAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHbIii AnropuTmuueckuid S3bIK): 3aMoNHEHHWE YHCIOBOIO MacCHBa
CIIy4allHBIMH YHUCJIaMH, B COOTBETCTBHM C (OPMYION WM MyTEM BBOJA YKCEN, HAXOXKACHHE CYMMBI 3JIEMEHTOB
MaccuBa, JUHEHHBIM IMOUCK 3a/laHHOTO 3HAYEHHUS B MACCHUBE, MOJACYET 3JIEMEHTOB MACCHBA, YJIOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBHIO, HAXOXKICHHE MUHUMAIBHOTO (MaKCUMAIIBHOTO) 37ieMeHTa MaccuBa. COpTUPOBKa MacCHBa

3.3

OOpaboTka TOTOKA IAHHBIX: BBIYMCICHHUE KOJIMYECTBA, CYMMBI, CPEIHEr0 apu(METHYECKOr0o, MUHHUMAIBHOTO H
MaKCHMAaJIbHOI'O 3HAYEHUs 3JIEMEHTOB IIOCIIEJOBATEIbHOCTH, YIOBJIECTBOPAIOIINX 3aJAHHOMY YCIIOBUIO
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praBJ’IeHI/Ie. Curnar. 06paTHa;1 CBA3b. HOJ’Iy"ICHI/Ie CUTHAJIOB OT I_II/I(prBBIX JaTYUKOB (KacaHI/IH, paccTosiHud, CBCTA,
3BYKa U I[pyl“Ol"O). HpI/IMepBI HCIIOJIb30BaHU NPUHIOUIIA O6p3.THOfI CBA3HU B CUCTCMaX YIPAaBJIICHUA TCXHUYCCKHUMU
yCTpOﬁCTBaMH, B TOM YHCIIC B pO6OTOTeXHI/IKe. HpI/IMepLI pO6OTI/I3I/IpOBaHHLIX CHUCTEM (CI/ICTeMa YHpaBJICHUA
JABMKCHUCM B TpaHCHOpTHOﬁ CHUCTCMC, CBApOYHas JIMHUA aBTO3aBOAAd, ABTOMATU3UPOBAHHOC YIIPABJICHHUC OTOINICHUCM
JA0Ma, aBTOHOMHaAs CUCTEMa YIIPABJICHUA TPAHCIIOPTHBIM CPCACTBOM U IPYTIUC CI/ICTCMBI)

NHupopmalinoHHbIE TEXHOJIOTUN

4.1

[TousiTue 00 SJICKTPOHHBIX Ta6J'II/II_IaX. Tumpl maHHBIX B sSUYeMKax 3HCKTpOHHOﬁ Ta6J'II/II_ILI. Pe,[[aKTI/IpOBaHI/Ie )51
(I)OpMaTI/IpOBaHI/Ie T8.6J'II/II_I. BCTpOGHHBIe (I)yHKI_II/II/I A4 IIOMCKa MAaKCUMyMa, MHUHUMYMA, CYMMbBI U CpPCIAHCTO
apI/I(I)MeTI/IquKOFO. COpTI/IpOBKa JaHHBIX B BBIACJICHHOM AHaIla3oHc. HOCTpOGHI/IG AuarpaMmm (FI/ICTOFpaMMa, KpyroBas
JAuarpaMma, To4cuHas ,HI/IanaMMa). BLIGOp TUIIA JUarpaMMbl




4.2 [Ipeo6paszoBanue hopmy mpu konupoBaHuu. OTHOCUTENbHAS, AOCOIIOTHAS U CMEIaHHAs apecanus
43 YCoBHBIE BBIUMCICHUS B JJICKTPOHHBIX Tabmuiax. CyMMHpOBaHUE W MOACYET 3HAYCHHM, OTBEUAIONINX 33JaHHOMY
' ycioButo. O6paboTka OonbpIIMX HAOOPOB JaHHBIX. YHCICHHOE MOJICTUPOBAHKE B AJICKTPOHHBIX Ta0IHIIaX
Ponb nH(MOpMAaLIMOHHBIX TEXHOJOTUI B pa3BUTHH SKOHOMHMKH MHpA, CTpaHbl, peruoHa. OTKpbIThIe 00pa3oBaTelbHbIC
A4 pecypcbl. Ilpodeccun, cBsizanHble ¢ HWHPOPMATHUKOM W HMHPOPMAIMOHHBIMH TEXHOJIOTHSIMH: BeO-aAu3aiiHep,

MPOrPaMMHUCT, Pa3pabOTUYUK MOOWIBHBIX MPUIIOKEHUHN, TECTHPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOecreueHus,
CTEIMATUCT 10 aHaIM3y JAaHHBIX, CACTEMHBIN aIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'S 10 HHO®OPMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA30BATEJBHON MTPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUS

Koa nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K NMPEJIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHO#
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTO 00111ero 06pa3oBanusi Ha ocHoBe ®PI'OC

1

3HaTh (IOHUMATD)

1.1

Bnanenue OCHOBHBIMM MOHATUSAMU: MH(POpMaLUs, Neperada, XxpaHeHne u o0paboTka nHpopmaluy,
QITOPUTM, MOJIeNb, LU(PPOBOW MPOAYKT M MX HCIOJNb30BaHUE IS pPELICHUs YYEeOHBIX MU
NPaKTUYECKUX 3a/1a4

1.2

BJIaZICHI/IC MOHATHUAMU: BBICKA3bIBAHUC, JIOTHUYCCKAA OIiCpanus, JOrH4CCKOC BBIPAKCHUC

YMmern

2.1

YMeHue onepupoBaTh €IMHULAMHU HU3MEpPEHUs MH(POpPMALMOHHOTO 00BbEMa M CKOPOCTH IMepeaayvu

JaHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH Lieible uncaa oT 0 1o 1024 B pa3nuuHbIX NO3UIIMOHHBIX CUCTEMAX

CUHCIJICHUS C OCHOBAaHMAMU 2, 8, 16, BBIMONHATH apupMETUIECKHE ONepaliy HaJl HUMU
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YMeHue KoaupoBaTh U JEKOJUPOBATH COOOILEHUS 0 3aJaHHBIM IIpaBWJIaM; TOHUMAaHHE OCHOBHBIX
MPUHLIMIIOB KOJAUPOBAHUS UH(DOPMALIUU Pa3IMYHON MPUPOABI: TEKCTOBOM, rpaduuecKom, ayiuo
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YMeHue 3anuchiBaTh JIOTHYECKHE BBIPAXKCHUA C HCIOJB30BAHUEM OU3BIOHKIWHW, KOHBIOHKOHUN H
OTpUlaHusA, ONpPCcACIATh HCTHUHHOCTb JIOTUYCCKUX BBIpa)KeHI/II;'I, €CJI1 H3BCCTHBI 3HAYCHUA
HCTUHHOCTU BXOJAIIMWX B HCTO NCPEMCHHBLIX, CTPOUTH Ta6JII/II_IBI HUCTHHHOCTH JJId JIOTHYCCKUX

BBIPAKCHMI; 3aIIMCHIBATD JJOTMYECKHUE BBIPAXKEHUS HA U3y4aeMOM SI3bIKE IPOrPaMMUPOBAHUS

2.5

YMeHnEe COCTaBJIATH, BBIIIOJHATE BPYYHYIO W Ha KOMIIBIOTEPEC HCCIIOXKHBIC aJITOPHUTMBI JJIA

ynpasneHuss ucnoinurensimu (Yepenamka, YepTéxHUK W Apyrue); co3laBaTb MU OTJIAXUBATh




MIporpamMMbl Ha OJTHOM U3 SI3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, [lIkonbHbBIN
AnroputMudeckuil fI3bIK), pealn3yIole HECI0KHbIE aIrOPUTMbI 0OpaOOTKHU YHCIOBBIX JTAHHBIX C
HCIOJIb30BAaHUEM LIMKIIOB U BETBJICHHWH; yMEHHE pa30MBaTh 3a/laud Ha M0/3a/la4yH, UCIOJIb30BaTh
KOHCTAHTBI, TIEpEMEHHbIC U BBHIPAKEHUS PA3IMYHBIX TUIOB (YUCIIOBBIX, JOTHUYECKUX, CUMBOJIBHBIX);
AQHAIM3UPOBATh MPEIJIOKEHHBIH alTOPUTM, OIpeNessTh, KaKue pe3yJbTaTbl BO3MOXKHBI IPHU
3aJJaHHOM MHO>KECTBE UCXOJHbBIX 3HAUCHUI

2.6

VYMeHue 3amucath Ha HU3Yy4aCMOM A3BIKC IPOrpaMMHUPOBAHUA AJITOPHUTMEBI IIPOBCPKU ACITIUMOCTU
OIHOT'0 LOEJIOro Yrciia Ha APYTocC, NPOBCPKU HATYPAJIBHOI'O YHCJIa HA ITPOCTOTY, BBIACICHUA I_II/I(I)p us3
HAaTypaJbHOT' O 9Y1CJia, IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMbI YHCJI0BOH MOCIEI0BATEILHOCTU

2.7

Brnanenue yMeHueM OpUEHTHPOBATHCS B UEPAPXUUYECKON CTPYKType (paiioBoit cuctemsbl, paboTaTh ¢
GbaitnoBoil cucTeMoi MepcoHaIbLHOr0 KOMIBIOTEPA C UCIOIB30BaHUEM rpaduueckoro unrepdeiica, a
MMEHHO: CO3/1aBaTh, KOMUPOBATh, MIEPEMEIIATh, IEPEUMEHOBBIBATh, YIAISITh U apXUBUPOBATH (ailiibl
U KaTaJoru

2.8

Bnanenue yMeHMSIMM W HaBBIKAMM HCIIOJIB30BaHMA HWH(POPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH ISl TOMCKa, XpaHeHHs, oO0paOOTKM M TMepeJauyd W aHaju3a pa3IUYHBIX BHUI0B

UHPOpPMALIUU

2.9

YMeHue BBIOMpATh CHOCOO TMpEACTaBICHHS JAaHHBIX B COOTBETCTBUU C TOCTaBJICHHOHM 3amaueit
(TabmuIpl, cXeMbl, TpadUKH, JUATPAMMBI) C KCIIOJb30BAaHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
cpencTB oOpabOTKU JaHHBIX

2.10

Ymenue GpopmManu3oBath U CTPYKTYPHPOBATh HHPOPMALIUIO, UCHIOIB3YsI AIEKTPOHHBIE TaOIUIIbI IS
00paboTKH, aHANM3a M BHU3YyaJIM3allMM YHCIOBBIX JaHHBIX, B TOM YHCJE C BBIICICHHEM IUara3oHa
TaOJIHUIBI ¥ YIOPSAAOYMBAHUEM (COPTHUPOBKOI) €ro AJIEMEHTOB; YMEHUE MPUMEHATH B 3JEKTPOHHBIX
tabnaumax ¢GopMyJbl Ui pacyéToB C HUCHOJB30BAHHMEM BCTPOCHHBIX (YHKIMH, aOCOIIOTHOH,
OTHOCHTEIIFHOW, CMEIIAHHOW aJpecaluy; HMCIOJIb30BaTh 3JIEKTPOHHbIE TAOIHUIBI IS YHUCICHHOTO

MOZACIIMPOBAHUA B MIPOCTHIX 3a/ja4ax U3 pa3HbIX MPCAMCTHBIX oOiacreit




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA OI'D 11O UHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

[Mudposasi rpaMOTHOCTH

HH#HPar#HH#1.1

@aitnbl ¥ manku (kartanoru). [IpuHnunsl noctpoenus QaitnoBeix cucteM. [lonHoe ums ¢aina (manku).
[Tyt K aiiny (manke). Pabota ¢ ¢aiiaMmu 1 KaTajoraMu CpeAcTBaMH ONEPAllMOHHOM CHUCTEMBI: CO3JaHUE,
KOIIMPOBaHUE, NepeMellleHue, IepeMEeHOBaHne U yaaneHue (aitioB u nanok (karajaoros). Tumsl ¢aiinos.
CsoiicTBa ¢aitnoB. Qaiinossiil MeHemkep. [lonck ¢aitnoB cpencTBaMu onepalMoHHON CUCTEMBI

1.2

O6benuneHne KommbioTepoB B ceTh. Cetb MHTepHeT. BeO-cTpanuna, BeO-caiiT. CTpyKTypa ajapecoB BeO-
pecypcoB. bpaysep. [louckossie cuctemsl. [lonck nHGOpMaIHK M0 KIOYEBBIM CIOBAM U MO U300PaKEHUIO.
JocroBepHocTh nH(pOpMaryu, momyueHHou uz MurepHera. [P-anpeca y3noB. CereBoe XpaHeHHE JaHHBIX

TeopeTtnueckre 0CHOBbI UH(POPMATUKH

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTH ONMCAaHUS HENPEPHIBHBIX OOBEKTOB M IPOLECCOB C IMOMOILBIO
JMCKPETHBIX JaHHBIX.

CumBon. Andasutr. MouHocTs andasura. J[Bomunslid andasut. KoiaumuecTBO BCEBO3MOXKHBIX CIIOB
(kooBBIX KOMOWHaIMil) (UKCHpOBaHHOW AMWHBI B ABoWYHOM andasute. [IpeoOpazoBanue m0OOTO
anaBuTa K ABoMYHOMY. KomuecTBO pa3nuyHbIX ciI0B (PUKCHPOBAHHOM JJIUHBI B aaBuUTe ONpeaeEHHON
MOITHOCTH.

KonupoBanue cuMBOJIOB OJHOTrO andaBUTa C MOMOIIBIO KOAOBBIX CJIOB B JIpyroMm ajidaBuTre, KOJOBas
tabnuua, nexkonupoBanue. Koauposanue tekctoB. PaBHOMepHbI kon. HepaBHomepHblil koa. Koauposka
ASCII. BocbmubutHbie koaupoBku. [lonstue o xoauposkax UNICODE. JlekoaupoBanue cooOIIeHHid ¢
UCIIOJIb30BaHNEM PaBHOMEPHOTO U HepaBHOMEpHOro koaa. MHpopmanmonHslil 00bEM TEKCTA

2.2

NudopmannoHHsiii 006EM TaHHBIX. BUT — MUHUMAaIbHAs €UHUIIA KOJTHMYEeCTBAa HHPOPMAIIMA — JTBOWYHBII
paspsan. Enunaunel usmepenuss uHPOpMaMOHHOTO 00BEMa maHHBIX. but, Oaift, KWiI0OalT, MeradairT,




rurabait. CKOpoCTh nepeaun JaHHbIX. EAMHUITBI CKOPOCTH TIepe1auu JaHHBIX

23

Koauposanue nsera. L{eroBbie moaenu. Moaens RGB. I'myOuna koguposanus. [lamutpa.
PactpoBoe u BekTOpHOE mpencTaBieHue n3o0pakeHuil. ITukcens. OneHka WHPOPMALMOHHOTO 00BEMA
rpadUuecKuX JaHHbIX JJISl pACTPOBOT0 H300paXKEeHUs

24

KOI[I/IpOBaHI/Ie 3BYKa. Pa3pH,Z[HOCTL M yacToTa 3anucH. KonyecTBO KaHaJIOB 3aIlHCH.
OI_IeHKa KOJIMYCCTBCHHBIX ITAPaMETPOB, CBA3AHHBIX C IIPCACTABIICHUCM U XPAaHCHUCM 3BYKOBBIX Q)aﬁHOB

2.5

Heno3unmonHsle 1 NO3UIIMOHHBIE CUCTEMBI cuncieHus. Angpasut. OcHoBanue. Pa3sépHyTas Gpopma 3amucu
yucna. [lepeBoa B JECATUUHYIO CUCTEMY YUCEIN, 3aIIUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

PumMmckasg cuctemMa cunucieHus

2.6

JIBonunast cucrema cuucienus. IlepeBoa nenbix uncen B npenenax oT 0 qo 1024 B ABOMYHYIO CHUCTEMY
cuncneHus. BoceMepuuHnas cucrema cuucienus. [lepeBoa uncen u3 BOCbMEPUYHON CHCTEMBI B JJBOMYHYIO
U JecITUYHYIO cucteMbl U oOpatHo. lllectHamnatepuunas cucrema cuucineHus. IlepeBon uwmcen wu3
HIECTHAIATEPUYHON CUCTEMBl B JBOMYHYIO, BOCBMEPUYHYIO U JECATHUHYIO CHUCTEMBI U OOpaTHO.
ApudmeTnueckue onepanuu B ABOUYHON CUCTEME CUMCIICHUS

2.7

Jlornyeckue BbICKa3bIBaHUS. Jlornueckue 3HAUYEHUSI BBICKA3bIBAHUW. OJIEMEHTapHbIE M COCTABHBIC
BbICKa3bpIBaHUs. Jlornueckue onepanuu: «u» (KOHBIOHKIUS, JIOTUYECKOE YMHOXEHUE), U
(IU3BIOHKIIMS, JOTUYECKOE CIOKEHHE), «He» (Jloruueckoe oTpuuianue). [Ipuopurer mornueckux oneparuu.
OrnpezesieHre UCTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS, €CIIM W3BECTHBI 3HAYEHUSI HICTUHHOCTU BXOJISAIIUX B
HETrO 3JIEMEHTAPHBIX BbICKa3bIBaHM. Jlornueckue BoipaxeHus. [IpaBuia 3anucu JOTMYECKUX BBIPAXKEHHUIN.

IToctpoenne TabauI HCTHHHOCTH JIOTHYECKUX BBIPAKCHUN

2.8

Jlornueckue s31eMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMH KOMIIBIOTCPA

2.9

HenpepeiBHble u auckperHsle Mojenu. Mmurannonnsie moaenu. Urposeie mojenu. OnieHKa aJjeKBaTHOCTH
MOJIETN MOJAEIUPYEMOMY OOBEKTY U LIEISIM MOJEINPOBAHNUS

2.10

TabauunbIe MOICIIN. Ta6m/1ua KaK MPEACTAaBJICHUC OTHOLICHMUA. ba3pl maHHBIX. OT60p B Ta6J'II/II_IC CTPOK,
YAOBJICTBOPAOMINUX 3aJaHHOMY YCJIIOBHIO




2.11

I'pad. Bepmmna, pedbpo, myTs. OpueHTUPOBaHHBIC M HEOpPHUEHTHpOBaHHBIE Tpadbl. [yimHa (Bec) pedpa.
BecoBas marpuna rpada. Jimua mytn mexay BepmuHamu rpada. [lowck ontumansHOro myTH B rpade.
HauanbHas BepiinmHa (MCTOYHHMK) M KOHEYHAs BEpIIMHA (CTOK) B OPUCHTUPOBAHHOM Tpade. Brrumcnenue
KOJIMYECTBA IyTEeH B HAIPABJICHHOM aIlMKJIMYECKOM rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), auct, pedbpo (myra) mepeBa. Beicota aepesa. IlomnmepeBo. IIpumepsr
UCTIONB30BaHUs AepeBbeB. [lepebop BapraHTOB C MOMOIIIBIO IepeBa

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CgoiictBa anropurMa. Crioco0bl 3aIMCH aITOPUTMA (CIOBECHBIH, B BUJE OJIOK-CXEMBI, IPOrpamMma).
CocraBieHne aJIropuTMOB M INPOTrpamMM C MCIOJIb30BAHUEM BETBIEHHUI, LUKIOB M BCIOMOIATEIbHBIX
QITOPUTMOB IIJIsl yripaBiieHus ucnonauteneM (Pobor, Uepemamika, Yeptéxuuk u apyrue). BuimonHenue
QJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPE

3.2

SA3bik nporpammuposanus (Python, C++, ITackans, Java, C#, LLIkonbHbIN AIropuTMUYECKHi SI3BIK).
Cucrema nporpaMMHUpOBaHUs: PEJAKTOP TEKCTA IPOrpaMM, TPaHCIATOpP, OTIaAUHK.

ITepemenHas: Tun, uMs, 3HaueHue. Lleble, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.

Omnepatop npucBanBaHus. ApupMeTHYeCKHe BEIPAXKEHUS U MOPAJOK UX BhIYMCIeHUs. Onepanuu ¢ 1eIbIMu
YHUCIaMU: LIEJIOYUCICHHOE JeJIeHHe, OCTaToK OT JeneHus. Bersnenus. CocTaBHblE yCIOBHS (3aIlUCh
JIOTMYECKUX BBIPAKEHUH Ha U3y4aeMOM s3bIKe porpaMMupoBanus). Haxoxaenue MUHUMyMa

U MakcUMyMa H3 JBYX, TpPEX M UETBIpEX uwucen. PelleHne KBaJgpaTHOrO YpaBHEHUS, HMEIOLIETO
BEIIeCTBeHHbIe KOpHU. Lluki ¢ ycnoBueMm. Asroputm EBknmpa s HaxokJeHHs HauOOJBIIEro oOIIero
JeUTENs ABYX HaTypalibHBIX uucell. Pa3OueHue 3amucu HaTypalbHOTO YMCla B MO3MIIMOHHOM cucTeMe ¢
OCHOBAaHMEM, MEHbIIUM WM paBHbIM 10, Ha oTaenbHble IUPpPHL. LUKT ¢ mepeMeHHOW. AITOpUTMBI
IIPOBEPKU ACIMMOCTH OJTHOTO LIEJIOT0 YMCIIA HA APYTO€, IPOBEPKH HATYPaAJIBHOIO YKCiIa Ha IPOCTOTY

33

OO6paboTka CUMBONBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBbIE) mepemeHHble. [locumBonbHas 00paboTka
cTpok. [Tocuér 4acToThl NOSBICHHUS CUMBOJIA B CTpOKe. BeTpoeHusie pyHKIUM 111 00pabOTKH CTPOK

34

Onpe):(eﬂeHI/Ie BO3MOJHBIX PC3YyJIbTATOB pa6OTLI AJIropuTMa I1pu JaHHOM MHOXCCTBC BXOJHBIX JdHHBIX,




ONpECaACIICHUE BO3MOXHBIX BXOAHBIX JAHHBIX, IIPUBOJAAINNX K JaHHOMY PE3YyJIbTATy

3.5

TaGnuunble BennuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. COCTaBIeHME M OTJIAJKa MPOrpamM,
pEaTM3YIONNX TUIIOBbIE aJIrOPUTMbI OOPaOOTKH OJJHOMEPHBIX YHMCIOBBIX MacCHBOB, Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonpHBINH ANropuTMUYecKUi SI3bIK): 3aMl0JTHEHNE
YHUCIOBOTO MAaccHBa CIy4YalHBIMHM YHCIIAaMH, B COOTBETCTBUM C (OpPMYJION WM MyTéM BBOJA YHCEIl,
HaX0XJIEHUE CYMMBI JJIEMEHTOB MAacCUBa, JIMHEHHBINA MOUCK 33JaHHOTO 3HAYEHUS B MACCUBE, MOJCUYET
DJIEMEHTOB  MAacCHBa, YJIOBJIECTBOPSIONIMX  3aJlaHHOMY  YCJIOBHIO, HAaXOXXKJIE€HHE MHUHUMAJIBHOTO
(MakcumanibHOTO) 31eMeHTa MaccuBa. CopTHpoBka MaccuBa. OOpaboOTKa MOTOKA JAHHBIX: BBIYMCIICHHE
KOJINYECTBA, CYMMBI, CPEIHET0 apu(PMeTHUIECKOr0, MUHUMAILHOTO U MAaKCUMAJILHOTO 3HAYEHUS 3JIEMEHTOB
NI0CJIE0BATENBHOCTH, YAOBIETBOPSIOINX 3alaHHOMY YCIOBHUIO

3.6

VYmopasnenue. Curnan. OOpatHast cBsi3b. [lomyueHue curHagoB OT HU(POBBIX AATYMKOB (Hampumep,
KacaHUsl, pacCTOSIHUS, CBETa, 3ByKa). [Ipumepsl MCMoNb30BaHMs MPUHIUIA OOpaTHOM CBSI3U B CHCTEMax
yIpaBlIeHUs] TEXHUYECKUMH YCTPONCTBAMH C MMOMOIIBIO JATYUKOB, B TOM YHCIIE B POOOTOTEXHHUKE

WndpopmanroHHbIe TEXHOIOTHH

4.1

TekcToBbIe JOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ad3al], CTpoKa, CJI0BO, CUMBOIM).
TekcToBbIl MpollecCOp — MHCTPYMEHT CO3JIaHMsl, pelaKTUpOBaHU U (opMaTHpOBaHUs TeKCTOB. lIpaBuia
HaOopa TekcTa. PenaktupoBanue Tekcrta. CpoictBa cumBosioB. Ulpudt. Tuner mpudros (pyOnensie, ¢
3aceykamMM, MoHouMpHuHHbIe). [lomykupHoe M KypcuBHOe HauepraHue. CBoiicTBa a03alleB: I'paHMIIbI,
ab3alHBIi OTCTYN, HHTEpBaj, BblpaBHMBaHUE. Ilapamerpsl crpanunpl. CtuneBoe (opMaTHpOBaHUE.
CrpykTypupoBaHue HH(POPMALUU C TIOMOIIBIO CIIUCKOB U Tabauu. MHOroypoBHeBble CIMCKU. [loOaBiieHue
TabJaMIl B TEKCTOBbIE JIOKYMEHThl. BcTaBka wH300pakeHHUH B TEKCTOBBbIE MJOKyMEHTHL. OOTekaHue
U300paKeHUH TeKCTOM. BKitoueHne B TEKCTOBBIM JOKYMEHT auarpamm, (Gopmys, HyMepalud CTpaHMHIL,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTUX JIEMEHTOB

4.2

Pactposslie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUTHBOB.
Omnepanyu pelakTUpOBaHHUs rpaduyeckux OOBEKTOB, B TOM uucie IH(poBbIX (oTorpadmii: u3mMeneHue




pa3mepa, oOpe3ka, MOBOPOT, OTpakeHHe, paboTra c oOnacTaMu (BblAENIEHUE, KONUPOBAHUE, 3aJMBKa
[[BETOM), KOppEKLHMs LBETa, SPKOCTU U KOHTpacTHocTu. Bekropnas rpaduka. Co3gaHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMHU CPEICTBaMU TEKCTOBOTO IpOLIECCOpa WM APYTUX Iporpamm (IPHUIIOKEHUH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[MonroroBka MynbTUMeIuitHbIX mNpe3eHTanuil. Cnaiin. JloOGaBineHue Ha cnaill TeKCTa M HM300pakeHU.
PaGora ¢ HeckonmpkuMu crhaiiamu. JloOaBieHHWe Ha crlaiJ ayAMOBH3YalbHbIX JaHHBIX. AHHUMAIMSL.

I'nnepccesliku

4.4

Tunsl AaHHBIX B SYeWKaxX »AIIEKTPOHHON Tabmuibl. PenmaktupoBanue u QopmarupoBaHue TaOIUII.
Berpoennsie (pyHKIMM A7 TOMCKa MakCMMyMa, MHHHMyMa, CyMMBl M CpPEIHEro aphu(pMETHUECKOTO.
CoptupoBKa JaHHBIX B BBIACICHHOM Auama3oHe. [locTpoeHuwe pauarpamMMm (THCTOTpaMMa, KpyroBas
nuarpamMma, TodeuHas auarpamma). BwiGop Tunma gumarpammbl. [IpeoOpazoBanue dopmyn npu
konupoBanuu. OTHOCUTENbHAs, a0COIOTHAS U CMEIIaHHAas aJpecaris

4.5

VYciioBHBIE BBIYHMCICHUS B ANEKTPOHHBIX Tabnuiax. CyMMUpOBaHHE M MOJCUET 3HAUCHHM, OTBEYAIOIIUX
3aJaHHOMY ycloBHI0. O0paboTka GOIbIINX HAOOPOB JaHHBIX. YHCIEHHOE MOJIEITMPOBAHUE B JIEKTPOHHBIX

TabIuIax




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
* Undopmatuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; S5-€ U3JJaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AkuronepHoe 00111eCTBO
«M3marenscTBO «IIpocBemenne»

* Undopmaruka: 8-i1 kiacc: 0a30BbI YPOBEHb: YUEOHUK; S5-€ U3JjaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AkuronepHoe 00111eCTBO
«M3marenscTBO «IIpocBemenne»

* Undopmaruka: 9-i1 kinacc: 6a30BbI YPOBEHb: YUEOHUK; S5-€ U3JjaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AkuroHnepHoe 00111eCTBO

«3marenscrBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Nudopmaruka 7 - 9 kitacco. COopHUK 3aaa4 u yrpaxuenuil. /bocosa JIJI.,
Bbocosa A.1O., AksunsiHoB H.A., OOO "BMMHOM. Jlaboparopust 3Hanuii",
Mockaa.

Komnbrotepusiii mpaktukyM 7 - 9 knaccsl. /bocosa JI.JI., bocosa A.1O.,
AxBunisHoB H.A., OOO "BMUHOM. JlaGopatopust 3Hanuit", Mockaa.
Nudopmatuka. NU3yuaem Anropurmuky Moit KyMup. /Muponuuk E.A.,
Kyknuna U. J1., bocosa JI.JI., OOO "BUHOM. JlabopaTtopus 3HaHui1",
Mockaa.

Nudopmatuka. CamocTosiTeIbHbIE U KOHTPOJIbHBIE paOOTHL. 8 Kiacc. / bocoBa
JLJIL., Bocosa A.1O., bounapesa .M., JlobanoB A.A., Jlo6anosa T.FO., OO0
"BMTHOM. JlaGoparopus 3nanuii", Mockaa.

NudopmaTtuka: meroguueckoe nocooue s 7-9 knaccos / JIJI. bocosa; A.TO.

Bocosa / M.: BUHOM. Jla6opartopus 3Hanuii, 2015. — 472 c.: u.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

['ocynapcTBennas oOpa3oBatenbHas maTgopma «Poccuiickast 21eKTpoHHAs
mkosay (https://resh.edu.ru/subject/19/7/,(https://resh.edu.ru/subject/19/8/,
(https://resh.edu.ru/subject/19/9/)

Caiit bosova.ru:

HHTEepakTUBHBIE TECTHI

I'maBa 1. Mudopmanus u HHPOPMAIIMOHHBIE TPOLIECCHI

Tect «upopmanus u TaHHBICY

Bapuanrt 1 https://onlinetestpad.com/n7o0sdjteabn7m

Bapwuant 2 https://onlinetestpad.com/bkcvz2kaqzuhg

Tect «HpOpMAIIMOHHBIE TPOLIECCHD)

Bapuant 1 https://onlinetestpad.com/gtec6oxongeaw

Bapwuant 2 https://onlinetestpad.com/37ek7dq6émykpu

Tect «lIpencraBnenne nHGOpMaTUN

Bapwuanr 1 https://onlinetestpad.com/cwzpeuyxzmuuc

Bapwuant 2 https://onlinetestpad.com/xc4gitxoqcbje

Tect «/IBOM4YHOE NpEICTABICHUE JAHHBIX)

Bapwuant 1 https://onlinetestpad.com/nynqdukgkuv76

Bapwuant 2 https://onlinetestpad.com/rtolycaz4tul4

Tect «3mepenne nHpopManum»

Bapwuant 1 https://onlinetestpad.com/g7jdy54f6jggy

Bapuanr 2 https://onlinetestpad.com/xlkphhratg364

HroroBoe TectupoBanue 1o raase 1 https://onlinetestpad.com/In2qchumy3ctg
['maBa 2. Komnpiorep — yHUBEpCaIbHOE YCTPOMCTBO OOPaOOTKHU TaHHBIX
Tect «OCcHOBHBIE KOMIIOHEHTHI KOMITHIOTEPA U MIX (DYHKIIAN

Bapuanr 1 https://onlinetestpad.com/llov2eejhfnso

BapwuanT 2 https://onlinetestpad.com/otnjSzvbybaqy



Tect «IIporpammHoOe oOecriedeHuE KOMITBIOTEPa»
Bapuanr 1 https://onlinetestpad.com/slnc4igohcsla
Bapwuant 2 https://onlinetestpad.com/d3ovxjpgmqayi

Tect «Dailnibl U KATATIOTH»

Bapuanr 1 https://onlinetestpad.com/p3yilhgkoldro
Bapwuant 2 https://onlinetestpad.com/7xdxhn7ogiaqgs

Tect «Ilonp3oBaTenbekuii UHTEPPEcH

Bapuanrt 1 https://onlinetestpad.com/oo3atahddyz4e
Bapwuant 2 https://onlinetestpad.com/z4tzplahciuby

Tect «KoMIbroTepHbIE CETH»

Bapuanrt 1 https://onlinetestpad.com/snhm7¢5r66n74
Bapwuant 2 https://onlinetestpad.com/rrsn6gwpee62m

Tect «CoBpeMeHHBIEC CEpPBUCHI MHTEPHET-KOMMYHHKAIIHMA U TIPABUIIA UX
MCTIOJTB30BaHUS)

Bapuanrt 1 https://onlinetestpad.com/2xmxx742lqor6
Bapuanr 2 https://onlinetestpad.com/uem6ss6xxbzu4
HroroBoe TectupoBanue mo riase https://onlinetestpad.com/6j75eehtSex4s
I'maBa 3. O6paboTka TeKCTOBOM HH(pOpMaLIUU

Tect «TekcTOBBIC MOKYMEHTHI H TEXHOJIOTHUS X CO3JIAHHSD»
Bapuanr 1 https://onlinetestpad.com/phkemmnphtd7i
Bapwuant 2 https://onlinetestpad.com/q6oaattpoc7ga

Tect «Co3nanne TEKCTOBBIX JIOKYMEHTOB Ha KOMITBIOTEPE»
Bapuanr 1 https://onlinetestpad.com/ethse4ftf6onk
Bapuanr 2 https://onlinetestpad.com/uifosq5dziccm

Tect «®opMaTUPOBAHUE TEKCTA»

Bapwuant 1 https://onlinetestpad.com/zlz4t5bzmxizm
Bapuanr 2 https://onlinetestpad.com/ztaxsb36n6ryk

Tect «CTpykTypupoBaHue U BU3yaau3arus HHHOPMAINHN B TEKCTOBBIX



JTOKYMEHTAX>
Bapuanr 1 https://onlinetestpad.com/fr52Ixzomme4w

Bapwuant 2 https://onlinetestpad.com/kwcmynkxjix6c

Tect «THCTpYMEHTHI paciio3HaBaHUS TEKCTOB M KOMITBIOTEPHOTO MTEPEBOIA»
BapwuanT 1 https://onlinetestpad.com/rvxq4su346w3y

Bapuanr 2 https://onlinetestpad.com/15i4wrmaierek

Tect «OneHKa KOTMYECTBEHHBIX TAPAMETPOB TEKCTOBBIX JOKYMEHTOBY
Bapuanrt 1 https://onlinetestpad.com/ropaozfxueeao

Bapwuant 2 https://onlinetestpad.com/ort6it3thlfom

HroroBoe TectupoBanue 1o raase 3 https://onlinetestpad.com/6modgyvryjfyo
['maBa 4. O6paboTtka rpadudaeckoii nHGoOpMaUu

Tect «DopmupoBanre N300pAKEHHS HA SKPAHE MOHUTOPAY

Bapuanr 1 https://onlinetestpad.com/61iggkxiromgu

Bapuanr 2 https://onlinetestpad.com/3ym2nfb4uh6uu

Tect «KomnbroTepHas rpadukar»

Bapwuant 1 https://onlinetestpad.com/s76wamga2jriq

Bapuanr 2 https://onlinetestpad.com/25pmol3jmkiik

Tect «Co3nganue u u 00paboTka rpaguueckux n300pakeHUun»

Bapwuant 1 https://onlinetestpad.com/z74xg2tg6clsk

Bapuanr 2 https://onlinetestpad.com/t7zfdigcwuzs4

Hrorosoe TectupoBanue 1o riase 4
https://onlinetestpad.com/mp54p3qze7p3s

I'maBa 5. MynsTuMenna

Tect «TexHOJIIOTUSA MYyJIbTUMEINAY

Bapwuanr 1 https://onlinetestpad.com/iff6turcjyc7y

Bapwuant 2 https://onlinetestpad.com/tyeipklpco3m6

Tect «KOMIIbIOTEpHBIE TPE3ECHTALIUN

Bapuanrt 1 https://onlinetestpad.com/6vtblghlstnro



Bapuanr 2 https://onlinetestpad.com/e4axo4vdjsax2

HroroBoe TectupoBanue 1o raase 5 https://onlinetestpad.com/2kir3brtrz3zs

[Ipe3enTannu k HOBOMY y4eOHHKY UH(pOpMATUKH 7 Kiacca
['maBa 1. Mudopmanus u HHPOPMAIIMOHHBIE TPOLIECCHI
1.1. Uudopmanust u naHHbIC

1.2. adopManrioHHbBIE TPOIECCHI

1.3. [IpeacraBnenue uHPOpMAIIH

1.4. JIBonuHO€E IPEACTABIEHNUE TAHHBIX

1.5. U3mepenue unpopmanuu

['maBa 2. Komnpiorep — yHUBEpCaIbHOE YCTPOMCTBO OOPaOOTKHU TaHHBIX

2.1. OcHOBHBIE KOMIIOHEHTHI KOMIBIOTEPA U UX (HYHKIIUU

2.2. l[IporpammHoe oOecrieueHrue KOMIbIOTEpa

2.3. ®aunel U KaTajaoru

2.4. Tlonp3oBaTenbCKuii HHTEPPEIic

2.5. KomnproTepHsie cetn

2.6. CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHHMKAIMU U TIPABUIIA X
WCIIOJIb30BaHus | maBa

3. O6paboTKa TeKCTOBOM HH(OPMALIUU

3.1. TexcTOBBIE JOKYMEHTHI M TEXHOJIOTHH UX CO3JIaHUS

3.2. Co3naHue TEKCTOBBIX JOKYMEHTOB Ha KOMIIBIOTEPE

3.3. ®opMaTUpOBaHUE TEKCTA

3.4. CTpyKTypupOBaHHE U BU3yalu3alus UHPOPMAIUU B TEKCTOBBIX

JOKYMEHTAaX

3.5. UHTennekTyanbHble BO3SMOXXHOCTH COBPEMEHHBIX CUCTEM 00pabOoTKU

TCKCTOB

3.6. OnieHKa KOJMYECTBEHHBIX TAPaMETPOB TEKCTOBBIX TOKYMEHTOB [ '11aBa

4. O6paboTka rpadudeckoit HHGOPMAITHH

4.1. ®opmupoBaHue U300paKEHUs HA SKpaHE MOHUTOpA



4.2. KommbroTepHas rpaduka

4.3. Co3nanue u 00paboTka rpaguueckux n300pakeHuu
I'maBa 5. MynsTuMenna

5.1. TexHOoMOrMsI MyJIBTUMEINA

5.2. KoMIboTEepHBIE TPE3EHTAUN

https://videouroki.net/ https://www.yaklass.ru/ https://uchi.ru/
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