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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no uH@opMaTuKe Ha ypOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHUH K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOTpamMMbl
OCHOBHOTO 0011ero obpaszoBanus, npeacrasieHHbx B PI'OC OO0, a takxke deaepaibHON
paboueit mporpaMMbl BOCITUTAHUS.

[Iporpamma 1o uH(OpMaTUKe NMaET NpPENCTaBICHUE O LENsAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIUTAHUSI U Pa3BUTHUS 00ydarolmuxcsi cpeacTBaMu MHGOpMaTUKU Ha 6a30BOM
YpOBHE, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE COJCp)KAaHUE, MPEIyCMaTpUBACT €ro
CTPYKTYPHUPOBAHHE T10 Pa3eiiaM U TEMaM.

[Iporpamma no wuHbOpPMATHKE OMNpEACNIsSeT KOJUYECTBEHHbIE U KAaYECTBEHHBIC
XapaKTEPUCTUKU y4EOHOTO Marepuana i KaXJO0ro roja M3y4eHHsl, B TOM YHCIE IS
COJIepKATEIPHOTO HAIOJIHCHHsI PA3HOTO0 BHJA KOHTPOJS (MPOMEKYTOYHOW aTTECTAITUU
0o0y4Jaronmmxcsi, BCEPOCCHMCKUX MPOBEPOUYHBIX PpalbOT, TOCYAAPCTBEHHOW HWTOTOBOM
aTTECTAIlUHN).

[Iporpamma 10 wuHGOPMATUKE SBISETCA OCHOBOM JJII COCTaBJICHUS ABTOPCKUX
y4€OHBIX MMPOrpamMM, TEMaTHYECKOTO TUIAHUPOBAHUS KypCca YUUTEIEM.

Hensmu wu3zyueHuss wHOOPMATUKUM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
SIBJISTFOTCSI:

dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Hayku WHGOPMATHKH, JOCTHIKCHHMSIM HAy4YHO-TEXHUYECKOTO IMporpecca u
OOIIIECTBEHHON TMPAKTHKW, 3a CYET pa3BUTHUS TMPEJCTaBIeHUN 00 HHPOpMAIUKM KaK O
BaXHEHIIIEM CTPAaTerHUYeCcKOM pecypce pasBUTHUS JUYHOCTH, TOCYAAapCTBa, OOIIECTBA,
MOHUMAaHUS pOJIM HWHPOPMAIMOHHBIX MPOIECCOB, HWH(POPMAIMOHHBIX pPECYpPCOB M|
MH()OPMAITMOHHBIX TEXHOJOTUNA B YCIOBUAX IU(POBOM TpaHchopManuu MHOTHX cdep
’KU3HU COBPEMEHHOT0 OOIIECTBA;

o0ecreyeHre ycloBUH, CIOCOOCTBYIOIIMX PAa3BUTUIO ANTOPUTMHYECKOTO MBIILICHHS
KaK HEOOXOJUMOTO YCJIOBHS MPOGECCHOHANBHOW JICSITCIIBHOCTH B COBPEMEHHOM
WH()OPMAITMOHHOM OOIIECTBE, MPEATNOJIATatoIero CIOCOOHOCTh 00YyUYaroIIerocs: pa3ouBaTh
CJIOKHBIC 3a7a4il Ha OoJiee MPOCThIE TOJ3a/1aud, CPAaBHUBATH HOBBIE 33Jla4dl C 3aJa4yaMu,
PEIIEHHBIMU paHee, ONPEACIIATh MIAark JIJIsl JOCTHKEHUS Pe3yiibTaTa U TaK Jajee;

dbopMupoBaHUE U PA3BUTHE KOMIIETCHIIMN OOydYarommuxcs B 00JIaCTH HCIOJIb30BAHUS
UH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, B TOM 4YHCJIE 3HAHWUW, yYMCHUH U
HaBBIKOB pa0OTHI ¢ WH(MOpMAIUEH, MPOrpaMMUPOBAHU, KOMMYHHUKAIIMM B COBPEMEHHBIX
1M(POBBIX cpelax B YCIOBUSX oOecrieueHus WHPOPMAIMOHHON 0€30MacHOCTH JIMYHOCTH
o0OyyJaroIerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATEIbHOIO OTHOUIEHUS! K MHPOPMALIUHU C YUETOM
PaBOBBIX M AITHUUYECKUX AaCIEKTOB €€ pacClpOCTPAHEHHUS, CTPEMIIEHHS K MPOJIOJHKEHUIO
oOpa3oBanusi B 0071aCTH WH(OOPMAITMOHHBIX TEXHOJIOTHN U CO3UIATEIIBHON JEATEIHHOCTH C
MIPUMEHEHUEM CPEICTB HHPOPMAIIMOHHBIX TEXHOJIOTHA.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:



CYIIHOCTh MH(GOPMATUKU KaK HAyYHOH MUCIUIUIMHBI, U3y4Yarolleld 3aKOHOMEPHOCTU
NPOTEKaHUsI U BO3MOXHOCTH aBTOMAaTH3allMd MH(GOPMAIIMOHHBIX MPOIECCOB B Pa3IMUHBIX
CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHUsT HMH(OPMATUKH, NPEXKIE BCEr0 HMH(OPMALMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COIIMAIBHYIO Chepy;

MEXIUCHUTUTMHAPHBINA XapakTep MHPOPMATUKU 1 HH(DOPMALIMOHHON ACSITENFHOCTH.

N3ydyenne HMHPOPMATUKH OKa3bIBAa€T CYLIECTBEHHOE BIUSHUE Ha (HOPMUPOBAHUE
MHUPOBO33pEHUSI OOYYaloLErocsi, €ro JKU3HEHHYK MO3MIHI0, 3aKJIaJbIBA€T OCHOBBI
NOHMMaHUsl NPUHLUIIOB (YHKIIMOHUPOBAHMS W HUCIHOJb30BAaHUS HMHPOPMAIIMOHHBIX
TEXHOJIOTHI KaK HEOOXOIMMOI0 HHCTPYMEHTA MTPAKTUYECKH JIFOO0H NEATEIBHOCTH U OJTHOTO
U3 HauOoJjiee 3HAYUMBIX TEXHOJOTUYECKUX JIOCTHKEHU COBPEMEHHON LHMBHIM3ALUU.
MHorue npeaMeTHble 3HaHUSA U CIIOCOOBI JEATEIbHOCTH, OCBOCHHBIE OOYYaIOUIMMUCS IMPU
M3Y4YEHUU MHPOPMATHKHU, HAXOAT MPUMEHEHHE KaK B paMKax o0pa30oBaTeNIbHOTO Ipoliecca
OpU HW3yYEHUHW APYTUX TPEIMETHBIX OO0NacTed, TaK W B HMHBIX >KU3HEHHBIX CHUTYAaIHsIX,
CTaHOBSATCS 3HAUUMbBIMU JJ1s1 (POPMHUPOBAHUS KAUECTB JIMYHOCTH, TO €CTh OPUEHTHPOBAHBI HA
(hopMHpPOBaHNE METANIPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB 00YUYEHUSI.

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

MMOHUMAHUE TPUHLHUIIOB YCTPOWCTBA M (PYHKUMOHUPOBAHHUS OOBEKTOB IU(POBOTO
OKpPY’KEHUs, MPECTaBIeHUs 00 UCTOPUU M TEHIAEHUUSAX Pa3BUTUA MH(OPMATUKU NEpHOIA
1udpoBoil TpaHchopmMaIK COBPEMEHHOTO OOIIIECTRA;

3HAaHUSA, YMEHHS U HaBBIKM TPaMOTHOM TIOCTAHOBKM 3ajlady, BO3HHUKAIOLIUX B
MPAKTUUECKON AESITeTbHOCTH, JISl UX PEIIEHUs C TOMOIIbIO MH(POPMAIIMOHHBIX TEXHOJIOTUH,
YMEHUS U HAaBBIKH (POPMaATM30BaHHOTO OMKUCAHUS TOCTaBICHHBIX 33/1aY;

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

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

YMEHUS U HaBBIKM COCTABJICHUSI MPOCTBIX MPOrPAMM [0 MOCTPOCHHOMY aJITOPUTMY Ha
OJIHOM U3 A3BIKOB MPOrPaMMHUPOBAHUS BBICOKOT'O YPOBHS;

YMEHHUSI U HaBbIKM 3(PQPEKTUBHOTO HCIOIb30BAHUS OCHOBHBIX THIIOB MPHUKIAIHBIX
nporpaMM (IIPUJIOKEHUH) o01Iero Ha3HaYeHHUsI U1 HH()OPMALIMOHHBIX CUCTEM JJISl PEIICHUS C
MX TIOMOUIBIO MPAKTHYECKUX 3a/1a4, BlaJeHrue 0a30BBIMU HOPMaMU MH(POPMAITMOHHON STUKH
Y IIpaBa, OCHOBaMH UH(OPMALIMOHHOM 0€30MacCHOCTH;

yMEHHE TPaMOTHO HMHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS MPaKTUUYECKUX 3a7ad C
MOMOUIbI0 HMH(OPMALIMOHHBIX TEXHOJOTHH, NPUMEHATh IMOJYYCHHbIE pE3yJbTaThl B
MIPaKTUYECKON AESITEIbHOCTH.

Ienu u 3amaun u3ydeHuss HHOOPMATUKHU HAa YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUsA
OIIPEAEISAIOT CTPYKTYpY OCHOBHOIO COZEpXaHUs y4eOHOro NpeaMeTra B BUAE CIEIYHOIINX
YEeTBIPEX TEMATUYECKUX Pa3JIEIIOB:

udpoBasi rpPaMOTHOCTH;

TEOPETUUECKHE OCHOBBI HTHPOPMATHKU;



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



COILEPKXAHUE OBYYEHUASA
7 KIIACC

udposass rpaMOTHOCTD

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00pa00TKU JAHHBIX

KoMmmbroTep — yHHMBEpCaJIbHOE BBIYMCIHUTEIBHOE YCTPOMCTBO, padOTaroliee 110
nporpamme. THITBI KOMIIBIOTEPOB: NEPCOHATBHBIE KOMITBIOTEPHI, BCTPOEHHBIE KOMITBIOTEPHI,
CyHepKOMIbIOTEPbl. MOOUIIBHBIE YCTPOWCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMITbIOTEPA M WX Ha3zHaudeHue. [Ipoueccop. OnepatuBHas u
JOJITOBPEMEHHAsT MaMATb. YCTpoWcTBa BBOAA M BbIBOJA. CEHCOpHBIM BBOJ, JaTYUKHU
MOOMJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKON ayTEeHTU(PHUKALIUU.

Hcropust pa3BuUTUS KOMIIBIOTEPOB U IporpammHoro ooOecrneuenus. lloxonenus
KOMITBIOTEPOB. COBpEMEHHBIE TEHACHIMHU Pa3BUTUS KOMITBIOTEPOB. CyIEpKOMITBIOTEPBI.

[TapautenpHble BBIYUCIICHUS.

IIepconanbHbIl KOoMmbroTEp. IIpomeccop M ero xapakTepUCTHKHU (TaKTOBas 4acToTa,
paspsiiHocTh). OmeparvBHas mamsTh. JloJroBpeMeHHass mnaMsATh. Y CTPOMCTBa BBOJA U
BbIBOZa. OOBEM XpaHMMBIX JaHHBIX (ONEpaTUBHASA MaMsITh KOMIBIOTEpA, XECTKUU U
TBEPAOTENbHBIIN IUCK, TOCTOSTHHAS NaMsITh CMapT(POHA) U CKOPOCTh JOCTYyNa JUIsl pa3InYHbIX
BUJOB HOCUTEJIEH.

TexHnka 6€30MaCHOCTH U MpaBuia padOThl HA KOMITBIOTEPE.

IIporpammbl U J1aHHBbIE

[IporpammHoe oOecrnieueHue kKommbtoTepa. [IpukianHoe mporpaMMHOE OOecredeHue.
CucremHoe nporpamMmmHoe obecnieueHue. Cucrembl mporpamMMmupoBanus. [IpaBoBas oxpaHa
nporpaMM M JaHHbIX. becrnnaTHble U ycioBHO-OecmiiaTHble mporpamMmbl. CBoOOgHOE
MpOrpaMMHOE 00ECIIEUECHHE.

@aiinbl 1 nanku (karanoru). [IpuHnunel noctpoenus (aitioBbix cuctem. [loaHoe ums
¢daiina (manku). [lyts x ¢aiiny (manke). Paborta ¢ ¢aitmamMmu m katajgoramu CpeCTBAMH
ONEpPAallMOHHON CHCTEMBI: CO3JaHUE, KONMHPOBAaHHE, NEPEMEIICHHE, NEPEMMEHOBAHUE M
yaanenue ¢annoB u nanok (kataynoros). Tumbl ¢aitnoB. CpoiicTBa (aitioB. XapakTepHbie
pa3Mepsbl (pailyioB pa3IMUYHBIX TUIOB (CTpaHUIA TEKCTA, JEKTPOHHAS KHUTA, ¢oTorpadus,
3aMiCh  TECHU, BHUJCOKIHUI, [OJHOMETPAXHBIM  (GuiabM). ApXuBalus  JaHHBIX.
Ucnonp3oBanne mporpamm-apxuBatopoB. DaitmoBeiii  meHemkep. Ilowck  (daitmoB
CpeICTBaMH OIEPAMOHHON CHCTEMBI.

KommnbroTepHble BHpPYChl M JIpyTrH€ BpENOHOCHbIE Mporpammbl. IIporpaMmsbl s
3aIUTHI OT BUPYCOB.

KomnbrorepHbie ceTu

OO0benuaenne kKommbloTepoB B ceTh. Cerb HMHTepHer. Beb-ctpanuiia, BeO-caidT.
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [louck nabopmammu mo
KJIFOUEBBIM CJIOBaM U MO M300paxkeHuto. [JocToBepHOCTh MHGMOpPMAIUU, MOJYYEHHOU W3
HNuTepuera.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALIUH.



CereBoil »THKET, 6a30Bble HOpMbI WH(GOPMAIMOHHON STHUKM U MpaBa mpu paboTe B
Wntepuere. Ctparerun 6e3onacHoro noseneHus B lutepuere.

Teopernyeckue 0CHOBbI HH(POPMATUKH

HNudopmanus u HHPOPMAIMOHHBIE POLECCHI

WNudopmanivs — 0HO U3 OCHOBHBIX MOHSITHI COBPEMEHHOMN HAYKU.

Nudopmanusa kak CcBeIeHUS, NpeTHA3HAYCHHBIE MJI BOCIPHUATHS YEIOBEKOM, U
UHpopMalusl Kak JaHHble, KOTOpPblE MOryT OBbITh 00pabOTaHbl ABTOMAaTU3UPOBAHHOMN
CHUCTEMOM.

JIUCKPETHOCTh J1aHHBIX. BO3MOXXHOCTh OINKCAaHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB € MOMOILBIO TUCKPETHBIX IaHHBIX.

NudopmanmoHHsle  mpoleccbl —  MPOLECChl,  CBSI3aHHbIE C  XpPaHEHUEM,
peoOpa3oBaHUEM U Mepeaadeii JaHHbIX.

IIpencraBiaenue uHGpOpMaALMHU

CumBoin. Andasur. MomniHocts andasuta. PazHooOpasue S3bIKOB U ali(DaBUTOB.
EctecTtBeHHbIE U (popMasbHbIe S3bIKH. AJIPaBUT TEKCTOB Ha PYCCKOM s3bIKE. JIBOMYHBIN
andasut. KomuyecTBO BCEBO3MOXKHBIX CIOB (KOJIOBBIX KOMOWHAIui) (QUKCHUpOBaHHOM
JUIMHBl B JBOMYHOM andasure. IlpeoOpazoBanue imo0Ooro andaBura K JBOMYHOMY.
KonuuecTBo pa3iauuHbIX CJIOB (UKCHPOBAHHON JUIMHBI B ai(aBUTE OINpeAeaEéHHON
MOIIHOCTH.

KoaupoBanue cMMBOJIOB OJHOTO ajipaBUTa € MOMOIIBIO KOJOBBIX CIOB B JIPYroM
andasure, KOAOBas TaOIUIA, TEKOIUPOBAHUE.

JIBonuHbin koA. IIpencraBineHue AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

Nudopmanmonnslii 00bEM AaHHBIX. BUT — MUHUMAanIbHAs €IMHMIIA KOJUYECTBA
uHpopMauu — JBOWYHBIA pa3psi. EnuHunbl u3MepeHus HHYOpPMAMOHHOTO 00bEMa
JNaHHbIX. buT, 0alT, KNI00ANWT, MeradaiT, ruradamT.

CkopocTh nepeiauu JaHHbIX. EQMHUIBI CKOPOCTH NIEpEIayy JaHHbIX.

KoaupoBanue texctoB. PaBHoMepHsiii kon. HepaBHomepnbiit ko, Konuposka ASCII.
BocbmuOutneie koaupoBku. Ilonstue o komupoBkax UNICODE. JlekonupoBanue
COOOIIEHHH C UCTIOIB30BAHNEM PABHOMEPHOTO M HEpaBHOMEPHOTro Koaa. MHpopMalnoHHbIiH
00BEM TEKCTA.

Hckaxxenue nHpopMaliu rnpu nepeaaye.

Ob6miee mnpencraBieHre O IUGPOBOM MPEACTABICHUM ayJIMOBU3YAIBHBIX U JIPYTUX
HEIPEPHIBHBIX JTAHHBIX.

KoaupoBanue nsera. llBeroBsie Momenu. Mogens RGB. I'myOuna komupoBaHus.
[TanuTtpa.

PactpoBoe u BekTopHOE mpencTaBieHue u3oOpakenwit. [lukcens. OreHka
MH(POPMALIMOHHOTO 00BbEMA rpaUUECKUX TaHHBIX AJI PACTPOBOIO N300paKEHMS.

Konuposanue 3Byka. PaspsaHocTs 1 yactora 3anucu. KoandecTBo KaHaAIOB 3alUCH.

OneHka KOJIMYECTBEHHBIX MMAPAaMETPOB, CBSA3AHHBIX C MPEJCTABICHUEM U XPaHEHHEM
3BYKOBBIX (DaiiJIOB.

HNudopManuoHHbIE TEXHOJIOTMH



TekcTOBBIC JOKYMEHTBI

TexkcToBbIle MOKYMEHTBI M HX CTPYKTYpHBIE 3JI€MEHTHI (CTpaHHIla, ab3al, CTpoKa,
CJIOBO, CUMBOJ).

TekcToBbIH Mpolieccop — MHCTPYMEHT CO3/aHUs, PEAAKTUPOBaHUS U (HOPMATUPOBAHUS
TekcToB. [IpaBmia Habopa Tekcra. PemakTupoBanne Texcra. CoiicTBa cuMBOJoOB. [Ipudr.
Tunsr mpudroB (pybrensie, ¢ 3aceuykamu, MOHOIIMPUHHBIE). [lomykupHOE M KypCHBHOE
HayepTanue. CBolcTBa ab3aleB: TpaHUIlbl, a03allHbII OTCTYI, UHTEPBAJ, BhIpABHUBAHHUE.
[Tapametpsl cTpanuiibl. CtuneBoe hopMaTupoBaHUE.

CtpykTypupoBaHue MH(POPMAIIMKA C MMOMOIIbIO CIUCKOB U Tabauil. MHOrOypOBHEBBIE
cnucku. JloO0aBnenue Tabinil B TEKCTOBBIE JOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKYMEHTbI. OOTEeKaHHe M300pa’KEHUN TEKCTOM.
BxitoyueHue B TEKCTOBBIM  JOKYMEHT Juarpamm, (Qopmyls, HyMepalud CTpaHUIl,
KOJIOHTHUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOcoB. ['010cOBOM BBOA  TEKCTA.
Onrrueckoe pacno3sHaBaHue TekcTa. KommbroTepHbil nepeBoi. Mcnonb3oBaHue CEpBUCOB
WNurtepHeTa 1t 00pabOTKH TEKCTA.

Komnbrorepnas rpaguka

3HaKOMCTBO ¢ TrpaduueckuMu penakropamu. PactpoBble pucyHku. Mcnosb3oBaHue
rpaduyeCcKuX MPUMUTHBOB.

Onepauun pegakTUpoBaHusi Tpaduyeckux OOBEKTOB, B TOM YHCIE HHUPPOBBIX
dbortorpaduii: M3MeHeHHe pa3zMmepa, oOpes3Kka, MOBOPOT, OTpakeHHe, paboTra ¢ 00MacCTIMH
(BBIOENIEHNE, KOMMPOBAHKE, 3aJIUBKA 1IBETOM), KOPPEKLIUS LIBETA, SIPKOCTU U KOHTPACTHOCTH.

BexrtopHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU CpEICTBAMHU
TEKCTOBOI'O TPOIIECCOpa WU APYrux mporpamm (mpuioxkeHuil). JlobaBieHne BEKTOPHBIX
PUCYHKOB B JJOKyMEHTBHI.

MyJabTHMEAMUHBbIE NIPE3eHTALUN

IToaroroBka My abTUMEIUUHBIX TIpe3eHTaruid. Cnaiin. JlobaBpineHue Ha ciaiig TeKkcTa u
n3o0paxkeHuit. Pabota ¢ HECKOIBKUMU CIaljaMHu.

JloGaBieHue Ha claij] ayAMOBU3YaJIbHBIX JTaHHBIX. AHUMaIM. [ unepcchuiky.

8 KUIIACC

Teoperudeckne 0CHOBbI MHGOPMATHKH

CucreMbl CHUCIEeHUSA

Hemno3unmoHHble W MO3MIMOHHBIE CUCTEMBbl cuucieHus. AndaButr. OCHOBaHHE.
Pa3zBépnyras dpopma 3anucu uucna. [lepeBog B AECATUUHYIO CUCTEMY YHCENl, 3alTUCAaHHBIX B
JOPYTUX CUCTEMAX CUHMCIICHHUS.

Pumckas cucrema cunciienus.

JIBonuHas cucrema cuucienus. llepeBon nensix umcen B npeaenax ot 0 mo 1024 B
JBOMYHYIO CUCTeMy cuucieHus. BocbmepuuHas cucrema cuucieHus. [lepeBon uucen us
BOCBMEPUYHONH CHUCTEMBl B JBOMYHYI0 M JECATHMYHYKO CHUCTEMBl U  OOpaTHO.



[lectHaguaTtepuynas cucrema cuucieHus. llepeBox wumcen u3 MIeCTHaALATEPUYHOU
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI B 0OpaTHO.

Apudmernueckue onepanuu B ABOMYHON CUCTEME CUUCIICHUS.

JJIeMEHTbI MATEeMATHYEeCKOM JIOTHKH

Jlornyeckue BbICKa3piBaHUs. JIOrMuecKkue 3HaYEHUsI BBICKA3bIBAHUN. DJIE€MEHTapHbBIE U
COCTaBHbIE BbICKa3bIBaHusA. Jlormueckue omnepauuu: «u» (KOHBIOHKIUS, JIOTHYECKOE
YMHOKEHHUE), «WIH» (TU3bIOHKIINS, JIOTHUECKOE CII0KEHHE), «HE» (JIOTUYECKOe OTPHUIIaHKUE).
[Tpuopurer nornueckux onepaui. OnpeneaeHne HCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHMS,
€CJIM WU3BECTHBI 3HAYCHMS] WCTHHHOCTH BXOISIIMX B HErO 3JIEMEHTAPHBIX BBICKA3bIBAHMII.
Jlornueckue BbipaxkeHus. [IpaBuia 3amucu nornueckux BoipakeHui. [locTpoenue Tabmuil
VCTUHHOCTH JIOTUYECKHUX BBIPAKECHHM.

Jlornyeckune 31eMEeHTBI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAaMH KOMITBIOTEDA.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

HcnonHuTe M U aJropurMbl. AJITOPUTMUYECKHE KOHCTPYKIMHU

[Tonarue anropurma. McnomHuTenu airoputMoB. ANTOPUTM KaK IUIAH YNPABJICHUS
VICTIOJTHUTEIIEM.

CaoiicTBa anroputma. CriocoObl 3anMcH alroput™Ma (CIOBECHBIN, B BUJIE OJIOK-CXEMBI,
porpaMmma).

AnroputMudeckne KOHCTpyKIuU. KoHCTpykuus «cnenoBanuey. JIMHEWHBIA aNTrOPUTM.
OrpaHn4eHHOCTh JIMHEWHBIX AJTOPUTMOB: HEBO3MOYKHOCTH NPENYCMOTPETH 3aBUCUMOCTH
IIOCJIEA0BATEILHOCTH BBIITOIHAEMBIX JEMCTBUM OT UCXOAHBIX JTaHHBIX.

KoHcTpykunuss «BeTBiI€HHME»: TOofMHAs M HemodHas Qopmbl. BeimonHeHnue u
HEBBINOJIHEHHUE YCIIOBUS (MCTUHHOCTb U JIOKHOCTH BbICKa3biBaHus). [IpocThie U cocTaBHbBIE
YCIIOBUS.

KoHCTpyKIMsl «IIOBTOpPEHUS»: LUKIIBI C 3aJaHHBIM YUCJIOM IIOBTOPEHHM, C yCIOBUEM
BBITIOJIHEHNS, C IEPEMEHHOM LIUKJIA.

PazpaboTka ans hopManTbHOTO UCTIOTHUTEINS aIrOpUTMa, IPUBOJISIIETO K TpeOyeMomy
pe3yibTaTy NMPU KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3paboTka HECIOKHBIX alTOPUTMOB C
MCIIOJIb30BAaHUEM LIMKJIOB M BETBJIICHUM AJisi yrpaBieHUs (pOpManibHBIMH HCHOJHUTEISIMH,
TakuMu Kak Pobor, Uepenmamika, YepTéKHUK. BbINOTHEHWE alrOPUTMOB BPYYHYHO M Ha
KommbroTepe. CHHTaKCUYSCKHE U JIOTHYSCKHE OmMMUOKH. OTKa3bI.

A3bIK NIPOrpaMMHUPOBAHUS

SI3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIi
AnroputmMudeckuit SA3bIK).

Cucrema nporpaMMHUpOBAHUS: PEAAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIIATUHK.

Ilepemennas: tun, wWMs, 3HadeHue. Llenble, BEIIECTBEHHBIE MW CUMBOJIBHBIC
IIEpEMEHHBIE.

Omnepatop nmpucBauBaHus. Apu(pMETHUECKUE BBIPAKECHUS U MOPAIOK UX BBIYMCICHHUS.
Onepauuu € LeNbIMA YHACIIaMK: LETOYHUCICHHOE JIEJIEHNE, OCTATOK OT ACJICHUS.

BerBnenus. CocTaBHbIe YCIOBUS (3alMCh JIOTMYECKUMX BBIPAKEHUN HA H3Yy4aEMOM
A3bIKE€ TporpaMmupoBanusi). HaxoxneHne MHHMMyMa M MakCHUMyMa W3 JIBYX, TPEX H
YEeThIPEX yucen. Pemenne KBaipaTHOrO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.



JuanoroBass OTJaJKa MPOrpaMM: IIOIIATOBOE BBIIOJIHEHUE, MPOCMOTP 3HAYECHHI
BEJIMYMH, OTJIaJ0YHbIA BBIBOJ, BEIOOP TOUKM OCTaHOBA.

Hukn c ycnoBuem. Anroput™M EBkimuaa nias HaxoxkIeHUsS HaumOOJBIIETO OOIIEro
JENUTeNsT JABYX HaTypalbHbIX uMced. Pa3OumeHue 3amucu  HaTypajgbHOrO YMCIa B
MO3UIIMOHHOM cHCTEME C OCHOBAaHMEM, MEHBIIINM WM paBHBIM 10, Ha OTAENbHBIE HUDPHI.

[ukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU AECIMMOCTH OJHOIO IIEJIOr0 YHUCia Ha
Ipyroe, MIpOBEPKH HATYPaJIbHOTO YMCia HA POCTOTY.

OOpaboTka CUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonpHast oOpaGoTka cTpok. Iloncd€r yacTOThl MOSBIEHUS CHUMBOJIA B CTPOKE.
Berpoennbie pyHkumu 11 06paboTKU CTPOK.

AHaJu3 aJIropuTMoB

OmnpeneneHre BO3MOXKHBIX pe3ybTaTOB padOThl alroOpUTMa MpU JTaHHOM MHOKECTBE
BXOJIHBIX JIaHHBIX, ONPEIEICHUE BO3MOXXHBIX BXOJHBIX JAHHBIX, IPUBOJIAIIMX K JTAHHOMY
pe3ynbTary.

9 KJIACC

Hu¢poBas rpaMOTHOCTH

I'no6anbHas cetb UHTEpHET U cTpaTerun 0€30MacHOrO NOBeeHUA B Heil

['mo6anbhas cerb Untepuer. IP-ampeca y3mnoB. CereBoe XpaHeHHE NaHHBIX. MeTo bl
WHJUBUyaJIbHOTO W KOJUIEKTUBHOTO pa3MelleHusi HoBoil uHpopmanuu B MHTepHere.
Bonbiime nanHpie (MHTEpHET-IaHHbIE, B YACTHOCTH JIAHHBIE COLUATIbHBIX CETEN).

[Toustie 00 uHpOpMaIMOHHON  0€30macHOCTU. YTpo3bl  MHGOPMAIMOHHON
6e3omacHOCTH TIpH paboTe B MIOO0ATBHOM CETH U METOIbI MpOoTHBOACHCTBUS uM. [IpaBuna
Oe3omnacHoi ayTeHTH(uKanuu. 3amura JudHoi uHopmanuu B MHTepHere. bezomacHbie
ctparerun noseneHust B UHrepHere. [lpenynpexaeHne BOBIIEUEHUSI B JIECTPYKTUBHBIE U
KpUMHHAJIbHBIE ()OPMBI CETEBOI aKTUBHOCTH (KHOEpOyYIUIMHT, PUIIUHT U APYyTrUue GOpMBI).

PaGora B HH(pOPMAIIHOHHOM NPOCTPAHCTBE

Bunbl nedarensHocTH B VIHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBHUCHI
(moutoBast cmyk0a, BUIEO-KOH(PEPEHII-CBSI3h M JAPYTHE), CIPABOYHBIC CIY>KOBbI (KapThl,
pacnucaHusi M JIpyrue), IOUCKOBBIE CIIYKObI, CIy>KObI OOHOBJICHHSI POTPAMMHOTO
oOecrieueHus U apyrue ciry>k0bl. CepBHUCHI TOCYJapCTBEHHBIX ycayr. O0nauHble XpaHUIuIa
naHHbIX. CpencTBa COBMECTHOM pa3pabOTKu TOKyMEHTOB (oHmaiH-oduce). [IporpamMmmuoe
o0ecrnieueHre Kak BeO-CepBHC: OHJIAHOBBIE TEKCTOBBIE U IpauuecKue peaakTOphl, CPEeabl
pa3paboOTKHU IpOrpamM.

Teoperuyeckne 0CHOBbI HHGOPMATUKHU

MopaeanpoBaHue Kak MeTO/l O3HAHUS

Monens. 3amaun, periaemMmbie ¢ TOMOIIbIO MoAenupoBanus. Kinaccudukammuu Moenei.
MartepuanbHble (HaTypHbIE) U MH(POpPMAIMOHHbIE Mojeiau. HempepblBHbIE W TUCKPETHHIE
mozaenu. Wmuraunonueie moxaenu. Urposbie Moaenu. OlleHKa ageKBaTHOCTU MOJIEIH
MOJIETUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMUS.

Tabnuunbie mogenu. Tabnuiia kak MpeaCcTaBlIeHNE OTHOILICHUSI.



basbl gannbix. OTOOpP B TabNHIIEe CTPOK, YIOBIETBOPSIONINX 33JaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pebpo, myTs. OpHEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIE Tpadbl.
Jlnuna (Bec) peOpa. Becomas matpuma rpada. JlnwHa myTH MeXay BepuimHamu Tpada.
[Touck ontumansHOro MyTH B rpade. HauanbHas BepiimHa (MICTOYHUK) U KOHEYHAsl BEpUIMHA
(cTox) B opueHTUpOBaHHOM rpade. Bpruucienue kojuuecTBa MyTed B HalpaBICHHOM
AIUKIINYECKOM Tpade.

HepeBo. Kopenn, BepmmHa (y3en), auct, pedpo (myra) nepeBa. Bricota aepesa.
[Toanepeso. [Ipumeps! ucnosib3oBaHus aepeBbeB. [lepedop BapraHTOB ¢ TOMOIIBIO JIEpEBA.

[TonsiTue MaTeMaTUYECKOM MOJIENH. 3a7auu, pelIacMble C MOMOIIBI0 MATEMAaTHUYECKOTO
(KOMITbIOTEpHOT0) MoAenaupoBaHusi. OTIuYMEe MaTeMaTUYECKOW MOJEIU OT HATypHOU
MOJIEH U OT CJIIOBECHOTO (JINTEPATypPHOT0) OMUCAHUS 00BEKTA.

Oranbl  KOMIIBIOTEPHOTO  MOJEIMPOBAaHUSA: IOCTAHOBKA  3aJlayd, IOCTPOCHUE
MaTeMaTHYEeCKOM MOJENH, IMpOorpaMMHas peaius3alus, TECTUPOBaHUE, MPOBEACHUE
KOMIIBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €T0 PE3yJIbTaTOB, YTOUHEHHE MOACIH.

AJITOPUTMBI U POTPAMMHPOBaHHE

Pa3pa0orka aJiropuTMoOB U IPOIrPaMM

Pa3Ouenue 3amaum Ha mnonzazaur. CocTaBieHHE QJITOPUTMOB U MPOTpamMMm C
WCIIOJIb30BAaHUEM BETBJICHUM, ITMKJIOB U BCIIOMOTATENbHBIX JITOPUTMOB JJIsl YIPABICHUS
ucnonHuTeneM PoOOT Wiy IpyruMH MCHOMHUTENAMU, TAKUMU Kak Uepemamka, YepTExHIK
U IPYTHUMHU.

TaOnuunble BennuuHbl (MaccuBbl). OnHOMEpHBbIE MaccuBbl. CocTaBieHHE U OTJIAJKa
IporpaMM, pean3yIOLUUX THUIIOBbIE aJrOPUTMbl OOpaOOTKM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJHOM W3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
IkonbHBIA ANropuTMHYECKU SI3bIK): 3alOJIHEHHE 4YHUCJIOBOIO MAcCHBa CIIy4YailHbIMH
YHClIaMi, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJAA YHCEN, HAXOXKICHUE CYyMMBI
AJIEMEHTOB MAacCHUBA, JINHEHHBINA MOUCK 3aJaHHOTO 3HAYEHUS B MAaCCUBE, MOJICYET DJIEMEHTOB
MaccuBa, YAOBJETBOPSIOLIMX 33JaHHOMY YCJIOBHIO, HAaXOXXJIE€HHE MHUHHUMAaJIbHOIO
(MakcuMaibHOTO) 3yieMeHTa MaccuBa. COpTUPOBKA MACCHBA.

OOpaboTka TIOTOKAa [aHHBIX: BBIYUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHEro

apu(METUYECKOro,  MHUHUMAJBHOTO W  MAaKCUMAJIbHOTO  3HAYECHHUS  DJIEMEHTOB
MOCJIEI0BATEIBLHOCTH, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCIIOBHIO.
Yupasjenue

VYnpasnenue. Curnan. O6partHas cBs3b. [lonydyeHue curHanoB oT HUPPOBBIX AATUUKOB
(kacaHus, pacCcTOSHUS, CBETa, 3Byka M Jpyroro). Ilpumepsl uCHoOJIb30BaHUS TPUHIIMIA
OOpaTHOM CBSI3M B CHCTEMAax YIPABJICHUS TEXHUYECKMMM YCTPOHWCTBAMU C TIOMOIIBIO
JaTYNKOB, B TOM YHCJIE B pOOOTOTEXHHKE.

[Ipumepsl  poOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YINpaBICHHUS JBUKCHHEM B
TPAHCIIOPTHOM CHCTEME, CBApOYHAs JMHUS ABTO3aBOJA, aBTOMAaTU3UPOBAHHOE YIIPABICHUE
OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMA YINPABIICHUs TPAHCIOPTHBIM CPEICTBOM U APYIHE
CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOIHH

JJIeKTPOHHBIE TA0JIUIIBI



[lonsiTue 00 SNEKTPOHHBIX TaOnMuax. TUOBl JaHHBIX B S4YEHKax BJIEKTPOHHOU
tabnuuel. PenaktupoBanue u gpopmarupoBanue tadbmauil. Berpoennbie GyHKINU 1Sl TOMCKA
MakCUMyMa, MUHUMYMa, CYMMbl U cpejaHero apupmerndyeckoro. CopTUpOBKa JIaHHBIX B
BBIIEJICHHOM Juana3oHe. IlocTpoenue nuarpamm (Tucrorpamma, Kpyropas JuarpaMma,
ToueyHas nuarpamma). BeiGop Tuma quarpaMmei.

[IpeoOpazoBanne ¢opmyn mnpu komupoBanuu. OTHOCHUTETbHAs, aOCONIOTHAS U
CMelIaHHas aJpecanysl.

VYCiOBHBIE BBIYHUCICHUS B AJIEKTPOHHBIX Tabmunax. CyMMHUpOBaHHME M TOJCYET
3HAYEHUI, OTBEYAIOLIUX 3aJaHHOMY YycioBHio. OOpaboTka OoybIIMX HAOOPOB JAHHBIX.
YuciieHHOE MOJIETMPOBAHUE B AJIEKTPOHHBIX TaOIHIIAX.

NudopmanuoHHbIe TEXHOJOTMU B COBPEMEHHOM 001IeCTBe

Posb mHGOPMaMOHHBIX TEXHOJOTUN B Pa3BUTUU SKOHOMHKH MHpPA, CTPAHbI, PETUOHA.
OTKpbITEIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cBsizaHHble ¢ MHPOPMATHUKOM M HMHMOPMALMOHHBIMH TEXHOJOTHUSIMH: BeO-
IU3aiiHep, MPOTrPaMMUCT, pa3pabOTUYUK MOOWIBHBIX MPUIIOKEHUH, TECTHUPOBILIUK,
aApXUTEKTOP MPOrpPaMMHOr0 OOECIEeUYEHUs, CIEUUATUCT MO AHAIU3Y JAHHBIX, CUCTEMHBIN
aAMUHUCTPATOP.



INIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUs1 NTPOI'PAMMBI 110
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne naopMaTUKA HA yPOBHE OCHOBHOTO OOIET0o 00pa3oBaHMs HAMPABICHO HA
JTOCTIKEHUE OO0YYarOIIMMUCS JTHIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB
OCBOCHHSI COJIEPKaHMsI YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ysbTaThl MUMEIOT HAIPABICHHOCTh HA PEIICHHUE 3a/lady BOCIUTAHUS,
Pa3BUTHS M COLUATU3AINH 00YUYaOIINUXCS CPEICTBAMH YU4EOHOTO MpeMeTa.

B pesynbpraTe nzydenuns nHGOPMATUKN Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS y
oOyyarorierocst 0y1yT cpOpMUPOBAHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpMoTHYECKOr0 BOCIMTAHUA:

IICHHOCTHOE OTHOIIICHHE K OTCYCCTBEHHOMY KYJBTYPHOMY, HWCTOPHYECKOMY H
HAy9HOMY HACIEIUI0, IMOHUMAaHWE 3HAUYeHUS WHOOPMATHUKA KaK HAayKd B JKU3HU
COBPEMEHHOTO OOIIECTBA, BJIAJICHUE JOCTOBEPHOW MH(POpPMAIUCH O MEPEIOBBIX MUPOBBIX H
OTEUECTBEHHBIX JOCTHKEHUSAX B 00J1acTU UHPOPMATUKU U MHOOPMAIMOHHBIX TEXHOJIOTHUH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O HUMPOBOM TpaHchOpMAIMH COBPEMEHHOTO
00IIIEeCTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OpHEHTAllUS Ha MOpaJIbHBIC IIEHHOCTH U HOPMBI B CUTYallUsAX HPABCTBEHHOTO BBHIOOPA,
TOTOBHOCTh OIICHUBATh CBOE TOBEJCHHE M TIOCTYNKH, a TAaKXKe MOBEJACHUE U TMOCTYIKHU
JIpYTUX JIOJIed C TIO3UIIMM HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJICICTBUIA TTOCTYTIKOB, aKTUBHOE HETIPUSATHE ACOIUAIBHBIX TMOCTYIKOB, B TOM YHCIIC B
WNHurepHere;

3) rpaskaIaHCKOr0 BOCIIUTAHUS:

IIPE/ICTABIICHUE O COIMAIBHBIX HOPMAaxX W MpaBUJIaX MEXKIMYHOCTHBIX OTHOIIECHUW B
KOJIJIEKTHBE, B TOM YKCJIE B COIMANIBHBIX COOOIIECTBaX, COOI0ICHUE TTpaBUil 0€30MacHOCTH,
B TOM YHCJIC HABBIKOB 0€30MacHOTO TIOBEJCHUS B HMHTEPHET-CPEAC, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW JESTEIbHOCTH TPH BBIMOJHEHUU YYEOHBIX, TMO3HABATEIHHBIX
3a/1a4, CO3/IaHNH YYEOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHIO M B3aMMOTIOMOIIIH B
MpoIIecce ITOM yueOHOM IeaTeTbHOCTH, TOTOBHOCTD OIEHUBATh CBOE MOBEICHNE U TTOCTYIIKH
CBOMX TOBApHWINEH C TO3WIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJEACTBUN MTOCTYIIKOB;

4) HeHHOCTel HAYYHOI' 0 MIO3HAHMA:

c(OPMHUPOBAHHOCTh  MHUPOBO33PEHUECKMX  TpEACTaBieHWid 00  mHOpMaIuH,
WH()OPMAITMOHHBIX TIpolieccax M HMH(POPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO DPa3BUTHUsSI HAYKHM U OOIIECTBEHHOW MPAKTHUKUA W COCTABJISIOLIUX
0a30BYy10 OCHOBY JUIsl TOHUMAHMSI CYLUTHOCTH HAYYHOU KapTUHBI MUDA;

WHTEpEC K OOYYCHHIO M TO3HAHUIO, JTF0OO3HATEIHPHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPAaBIEHHOCTH M YpPOBHA OOydYeHUs B
JlaJIbHEUIILIEM;



OBJIAJICHHE OCHOBHBIMHM HABBIKAMH HCCIIEIOBATEIBCKON AESITEIBHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OIbITa, HAOMIOJEHUI, MOCTYNKOB M CTPEMJIEHHE COBEPIICHCTBOBATH IyTH
JOCTH)KEHUSI UHJIUBUIYAIbHOTO M KOJIJIEKTUBHOTO OJIaronoIyqus;

c(hOpMUPOBAHHOCT,  MH(MOPMAIMOHHOW  KYJIbTYpbl, B TOM 4YHCJIE€ HaBBIKOB
CaMOCTOATENIbHOM  paboThl ¢  y4eOHBIMH TEKCTaMH, CIPABOYHOM  JIMTEpaTypoOH,
pa3HOOOpa3HBIMU  CpEeICTBAMU  HMH(OPMAIIMOHHBIX TEXHOJOTHHM, a TakXke YMEHHUd
CaMOCTOSITENIbHO ONPEENIATh IEJIM CBOETO O0yUEHHUs, CTaBUTh U (POPMYIHPOBATH ISl ceOsl
HOBBIC 3aJlayM B yu€Oe M MO3HABATEIHHOU JEATETbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOEH MMO3HABATEJIBHOW JIEATEIIBHOCTH;

S) popmupoBaHus KyJbTYPHI 310POBb:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0POBBIO,
YCTaHOBKA Ha 370POBbIM 00pa3 >KU3HU, B TOM YUCJIE U 3a CYET OCBOCHHUS U COOJIIOJICHUS
TpeboBaHMI OE30MaCHOM KCILTyaTaIlluu CPEACTB MHPOPMAIIMOHHBIX M1 KOMMYHUKAITMOHHBIX
TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS:

HHTEpEC K TMPaKTUYeCKOMy H3yueHHio npodeccuii u Tpynma B chepax
PO EeCCUOHATILHON AESTENBHOCTH, CBSI3aHHBIX ¢ MH(POPMATUKON, MPOTPaMMHUPOBAHUEM U
MH()OPMAITMOHHBIMHU TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha JOCTHXKEHUAX HAyKU UHPOPMATUKHU
Y HAy4YHO-TEXHUYECKOI0 MMPOrpecca;

OCO3HaHHBIA BBIOOP W TOCTPOCHUE WHIWBHIYATbHOW TPAEKTOPUM OOpa30BaHUA H
’KU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX U OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTENH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

OCO3HaHMWE TI00aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel WX pelieHus, B
TOM 4YHCI€ C YYETOM BO3MOXKHOCTEH HWH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH;

8) apanTramum oOy4yawmierocss K HM3MEHSIIOIIUMCS YCJOBHSIM COLHAJIBHON H
NPUPOJAHON CpeAbl:

OCBOCHHME OOYYAIOIIMMHUCA COIMAJIBHOIO OIbITa, OCHOBHBIX COIMAIBHBIX PpOJIEH,
COOTBETCTBYIOIIMX BEIYyIIEH NeATeNTbHOCTH BO3pacTa, HOPM M NPaBUJI OOIIECTBEHHOTO
noBefieHus, (HopM COIMAIbHOMW >KM3HM B TpPYNNax M COOOILIECTBaX, B TOM YHUCIE
CYIIECTBYIOIIUX B BUPTYAJIbHOM MPOCTPAHCTBE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHUS MPOrpaMMbl MO HH(POPMATHKE OTPAKAIOT
OBJIAJICHUEC  YHHUBEPCAIbHBIMH  Y4EOHBIMH  JIEUCTBUSIMH  —  TIO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMU, PETYJISITUBHBIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

ba3oBble Jiornueckue JaeiicTBUA:

YMEHHUE OIpEeNeNaTh MOHSATHSA, CO37aBaTh OOOOIICHUS, YCTAaHABJIMBATh AaHAJOTHU,
KJacCU(UIIUPOBATh, CAMOCTOSATEJIbHO  BBIOMpATh  OCHOBAHMS W KPUTEpUH IS
KJIaccu(puKanuy, yCTaHABIUBATh NPUIMHHO-CICIACTBEHHBIE CBS3HM, CTPOUTH JIOTHYECKUE



paccykJieHus1, AeJlaTb yMO3aKJIIOUeHUsl (MHAYKTUBHBIE, NEAYKTUBHBIE M [0 AHAJIOTHH) U
BBIBOJIBL;

YMEHHME CO3[aBaTh, MPUMEHATh U NPEOOpPa3OBbIBATh 3HAKM U CHMBOJBI, MOJEIH U
CXEMBI JIJIs1 pelIeHHs] yUeOHBIX U 03HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CIIOCO0 pelieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOMpaTh HanOoJiee MOAXOMAUIMI C YYETOM CaMOCTOSTENIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBblIe ucciieqoBarejLCKue J1ecCTBUA:

(opMyIMpOBaTh BONPOCH], (GPUKCUPYIOLINE Pa3pbIB MEXKIY PEATbHBIM U KEJIaTEIbHBIM
COCTOSIHUEM CHTYalluu, OOBEKTA, U CAMOCTOSITENIbHO YCTAHABIMBATh UICKOMOE U JIAHHOE;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALIMIO, MOJYYEHHYIO B XOJE
HCCJIEIOBAHNS;

IPOrHO3UPOBAaTh BO3MOYKHOE JajIbHEHIEee pa3BUTHE IPOLIECCOB, COOBITMH M HX
MOCJEJCTBUSI B AHAJIOTMYHBIX WM CXOJHBIX CHUTyalUsiX, a TaKXe BbIJBUTaTh
MPEANOJIOKEHNU 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

BBIABIIATh  AepuuuT UHGPOpMalWW, JAHHBIX, HEOOXOOUMBIX JUId  pElICHHUs
IIOCTaBJICHHOW 3a/1a4u;

MPUMEHATh PA3JIMYHbIE METOAbl, MHCTPYMEHTHl M 3alpoChl IpH MOUCKE W OTOOpE
MH(}OpMAIMU WM JTAHHBIX M3 MUCTOYHUKOB C Y4YETOM MPEMJIOKEHHOW Y4eOHOW 3aj1auu U
3a/IaHHBIX KPUTEPUEB;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPHPETUPOBATH MHPOPMAIUIO
pa3INyYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

CaMOCTOSTENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY MpPEACTABICHHUS HHPOPMALMHA U
WUTIOCTPUPOBATh  PEIIaeMble 3aJayd  HECIOXKHBIMH CXE€MaMH, JuarpaMMaMH, HWHOMN
rpaduKoil 1 UX KOMOMHAIIUSAMY,

OLICHMBATh HAJ&KHOCTh MH(POPMALIMU MO KPUTEPHUSAM, NPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMyITUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMAIHIO.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1eiCTBUSA

Oomenne:

COIOCTABJISITh CBOM CYXJACHUS C CYXICHUSMH JPYTMX YYAaCTHHUKOB JUAJIOra,
oOHapyKUBaTh PA3IMUNE U CXOJCTBO MO3UITUH;

MyOJUYHO TIPEACTABIATH PE3YIbTaThl  BBIMIOJHEHHOTO OMBITa  (IKCIIEPUMEHTA,
HCCIIeIOBAHUS, TIPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YU4€TOM 3aJay Mpe3eHTaluu U
0COOEHHOCTEW ayJAUTOPUU U B COOTBETCTBUM C HUM COCTaBJISITh YCTHBIE W NMHCHbMEHHBIE
TEKCTBI C HCIIOJIb30BAHUEM MJUTFOCTPATUBHBIX MAaTEPHUATIOB.

CoBMecTHasI 1eSITeJILHOCTD (COTPYIHUYECTBO):



MOHMMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAIbHON pPabOTHI
IpU PEIICHUH KOHKPETHOM MpoOJieMbl, B TOM YHCJE MPU CO3JaHUU HH(POPMAIMOHHOTO
IPOAYKTA;

IPUHMUMATh 11€JIb COBMECTHOM MH(OPMALIMOHHON EATEIBHOCTH 10 cOopy, 00paboTKe,
nepenave, Qopmanmzanuu UHPOpPMALMU, KOJUIEKTUBHO CTPOUTH JACUCTBHA TIO0 €€
JOCTHKEHHUIO: PACHpelesaTh POJM, JOrOBapHBAThCA, OOCYX AAaThb MHPOLECC U Pe3yabTaT
COBMECTHOH paboThI;

BBINOJIHATH CBOIO YacTh pabOThl ¢ MHPOpMaALUE Ui UHPOPMAILIMOHHBIM MIPOTYKTOM,
J0CTUTasi KayeCTBEHHOI'O pe3ysibTaTa IO CBOEMY HAIIPaBICHUIO U KOOPAMHUPYS CBOU
JEUCTBUA C APYTUMH YJI€EHAMU KOMaH/Ibl;

OLICHMBATh KA4yeCTBO CBOEro BKJIaJa B OO HMHPOPMALMOHHBIM MPOIYKT IO
KPUTEPUSAM, CAMOCTOSITENILHO CPOPMYTUPOBAHHBIM YUaCTHUKaMU B3aUMOJEICTBYS;

CpPaBHUBATH PE3YyJIbTAThl C MCXOAHOW 3aJadyeil M BKJIAJ KaKIOTO 4YieHa KOMAHJIbI B
JOCTH)KEHUE PE3YyJIbTaTOB, Pa3leisiTh cepy OTBETCTBEHHOCTH W MPOSBISATH TOTOBHOCTH K
MPEIOCTABJICHUIO OTYETA MEPE] TPYIIION.

PeryasiTuBHbIe yHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISBJISITH B )KU3HEHHBIX M YU€OHBIX CUTYAIUAX TPOOJIEMBI, TPEOYIOIIHNE PEIICHHUS;

OPUEHTHUPOBATLCS B PA3IMUHBIX MOAXOJAX K MPHUHATHIO PEHICHUH (MHIUBHUIYyaIbHOE
MPUHATHE PELICHU, MPUHATUE PEUIEHUN B TPYMIIE);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM pEIIeHUs 3ajauyu (WM €ro 4acTh), BHIOMPATH
crnoco0 peuieHusi y4yeOHOM 3ajayu ¢ y4€TOM HMMEIOLIUXCS PECypcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IjlaraeMble BAPUAHTHI PEIICHU;

COCTABJISITH IUJIAH JEHUCTBUI (TUIaH peau3alii HAaMEUEHHOTO ajJropuTMa perieHus),
KOPPEKTUPOBATh TMPEJIOKEHHBIN aIrOpUTM C YYETOM TMOJYyYEHUS HOBBIX 3HAHUU 00
M3y4aeMOM OOBEKTE;

JienaTh BHIOOP B YCJIIOBUSX MPOTUBOPEUHMBON MH(GOpMALUK U OpaTh OTBETCTBEHHOCTH 3a
peLIeHHe.

CaMoOKOHTpOJIb (pediiexcus):

BJIQJICTh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHUBAIIUU U PEPIICKCUN;

JlaBaTh OLICHKY CUTYyallUU U MpeJjiaraTh IiaH e€ u3MEHEHUs;

YUYUTBIBATh KOHTEKCT M TPEABUIICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpHU
pereHn y4eOHOM 3a/1auu, aIanTHPOBATh PEIICHUE K MEHSIOIMUMCS 0OCTOSTEIbCTBAM;

OOBSACHSTh TPHUYMHBI JOCTIKEHUS (HEIOCTH)KCHHS) pPE3yJIbTaToB HH(POPMAIMOHHOM
NEeSATEeIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh MO3WTHBHOE B
IPOU30LIEAIIEH CUTYAIUU;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB,
M3MEHUBIINXCS CUTYaIlUl, YCTAHOBIICHHBIX OMMOOK, BOSHUKIIINX TPYTHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3yJIbTaTa IIEIU U YCIOBUSIM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTb €051 HA MECTO JIPYroro 4es0oBeKa, IOHUMAaTh MOTUBBI M HAMEPEHHUSI IPYTOTO.



IpunsiTue cedst U APyrux:
0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JIAXKE B YCIOBHUIX OTKPHITOTO
JOCTYyTa K J00bIM 00bEMaM HH(pOpMaIIIH.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 kJjacce y oOydaromerocs OyayT cHOpMHUPOBAHBI CICAYIOIIHAE
YMEHUSL:

MOSICHATh HAa TPUMEpPax CMBICH TMOHATHNH «WHDOpMAIUD», «MHPOPMAITMOHHBIHN
npouecc», «obOpaboTka  HUHPOpMaAllUKW»,  «XpaHeHHe  uHboOpMalMWy,  «Iepegadya
uHbopMaIuny;

KOJMPOBAaTh U JEKOJAUPOBATH COOOIIEHUS IO 3a/laHHbIM IIpaBUiaM, AEMOHCTPUPOBAThH
MMOHMMAHUE OCHOBHBIX IIPUHIIMIIOB KOAUPOBAHUS WH(OOPMALMK PA3TUYHON TPUPOJIBI
(TexcTOBOM, rpaduUecKoil, ayauo);

CpPaBHUBATH JIJIMHBI COOOIICHU, 3allMCAaHHBIX B Pa3IMYHBIX ajdaBUTaX, ONEPUPOBATH
eAUHUIIAMU U3MEpEHUs HHPOPMAITMOHHOTO 00BhEMA U CKOPOCTH TIEpeiauu JaHHbBIX;

OIICHMBAaTh M CPAaBHUBATh pa3Mepbl TEKCTOBBIX, I'paUUecKUX, 3BYKOBBIX (PalIoB u
BHUIe0(aiiios;

IPUBOJIUTH MPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Mepenadyud MHGOpMaINH,
CpPaBHUBATh WX KOJIUYECTBEHHBIE XaPAKTEPHUCTUKH;

BBIJICISITh OCHOBHBIE dTalbl B HUCTOPUM M TIOHUMATh TEHACHIWUU pPa3BUTHUS
KOMITBIOTEPOB U MIPOrPAMMHOT0 00€CTICUEHUS;

noJlyyaTb M UCIOJIb30BaTh HMH(POPMALMIO O XapaKTePUCTUKAX MEPCOHAIBHOIO
KOMIIBIOTEPA W €ro OCHOBHBIX JJ€MEHTax (mpoueccop, OlepaThuBHAs NaMSTh,
JOJITOBPEMEHHAs TaMsITh, YCTPOMCTBA BBOIa-BbIBOJIA);

COOTHOCHUTH XapaKTEPUCTUKHU KOMIIBIOTEpA C 33J]a4aMu, PELIAEMbIMH C €r0 OMOUIBIO;

OpUEHTHUPOBAThCA B HMEPAPXUUECKON CTPYKType (HaiaoBOi CUCTEMBI (3alHUChIBATH
nosHoe uMs (aitna (karamora), myTh K ¢aiay (Katajory) MO HUMEIOIIEMYCS OIMCAHUIO
(halIoBOM CTPYKTYpPhl HEKOTOPOTO MH(HOPMAIIMOHHOTO HOCUTES );

pabotath ¢ (alIoBON CHUCTEMOM MEPCOHAIBHOTO KOMITBIOTEPA C HMCIOJIb30BAaHUEM
rpaguueckoro  uHTepdeica, a HMMEHHO: CO3[aBaTb, KOMHPOBATh, IEPEMEIIATH,
MEepEeMMEHOBBIBATh, YIAJATh W apXWBUpOBaTh (ailiabl W KaTajJorTh, MCIOJb30BaAThH
AHTHUBUPYCHYIO IPOTpaMMYy;

MPEACTABIATh PE3yJbTaThl CBOEWU JIEATEIIBHOCTH B BHJAE CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUMHBIX TTPE3CHTAIUN;

uckarb HHPopMauuio B HMHTepHeTe (B TOM 4YHCIE, MO KIIOYEBBIM CIIOBaM, IO
M300paKEHUI0), KPUTHUYECKU OTHOCUTHCS K HalWJIEHHON MH(OpMaIuK, 0CO3HABAsI OMacHOCTh
JUIA JTMYHOCTH M OOIECTBa PacHpOCTPAHEHHUs BPENIOHOCHOW WMH(OpMaluu, B TOM YHCIIE
AKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOrO XapaKTepa;

NOHUMATh CTPYKTYPY aJIpecOB BEO-PECYpPCOB;

UCII0JIb30BaTh COBPEMEHHbIE CEPBUCHI HHTEPHET-KOMMYHUKAIIH;



coomonare TpeOoBaHHs ~ 0€30mMacHOM  JKCIUTyaTallMd  TEXHUYECKUX  CPEJICTB
UHPOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTUH, COONIONATh CETEBOW OITHUKET,
0a3oBbIe HOPMBI HH(POPMALMOHHON ITUKHU U TIpaBa MpH padoTe ¢ MPUIOKESHUSIMHU Ha JTFOOBIX
ycTpoiictBax U B IHTEpHETE, BBIOMpATh OE301acHbIC CTPATETUH MTOBEJCHUS B CETH;

MPUMEHSITh METOBI TPOPMIAKTUKA HETATUBHOTO BIIMSHUS CPEICTB MHPOPMAIIMOHHBIX
¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHH Ha 3J0POBbE TIOIH30BATEIS.

K xonny oOyuenuss B 8 kiyacce y oOyuaromerocs OyayT chOpMHUPOBAHBI CICAYIOIIUE
YMEHHUSL:

MOSICHATh, Ha MpHUMEpax pa3iduvsg MEXKIy MO3UIHOHHBIMM U HEMO3UIMOHHBIMU
CHCTEMaMU CUUCIICHHUS;

3allMChIBaTh M CpaBHUBATH lienble uynciaa oT 0 qo 1024 B pa3iuyHBIX MO3UIIMOHHBIX
CUCTEMax CuucieHus (C OCHOBaHUSIMHU 2, 8, 16), BEINOIHATH apu(hMETHUECKHUE ONEpalliy Haj
HUMU;

pPacKpbIBaTh CMBICI MOHSTUIH «BBICKa3bIBAHUEY, «JIOTHYECKAS OTIEpaIUs», «JIOTHUYECKOE
BBIPAKCHUEY;

3aIlUChIBATh JIOTUUECKUE BBIPAKEHUS C UCMOJIb30BAaHUEM JU3BIOHKIIMN, KOHBIOHKIIUA U
OTpUIIAHUS, ONPEIETATh UCTUHHOCTh JIOTUUECKUX BBIPAKECHHM, €CIIM W3BECTHBI 3HAUYCHUS
WCTUHHOCTH BXOMSIIMX B HEro TMEPEMEHHBIX, CTPOUTh TaOJMIIBI MCTUHHOCTH IS
JIOTUYECKUX BBIPAXKCHUM;

PACKpBIBATh CMBICH TMOHATUU «HUCIIOJHUTENbY, «aJITOPUTM», IIPOrpamMMay, MOHUMas
Pa3HUILY MEXIY YIIOTPEOJICHHEM dTUX TEPMHUHOB B OOBIICHHOM peud U B MH(POPMATHKE;

OTMUCHIBATH AJITOPUTM PEIICHUS 3a]]a4u PA3IUYHBIMU CIIOCOOAMH, B TOM YHCJI€ B BUJE
0JI0K-CXEMBI,

COCTaBJISITb, BBIMOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECJOXHbIC AITOPUTMBI C
HCMOJIb30BAaHUEM BETBJICHUN W IMKJIOB JIJIA YNPABJACHUS HCIOJHUTEISIMHU, TAaKUMU Kak
Po6ot, Uepenanika, UepTExHUK;

HCIIO0JIb30BaTh KOHCTAHTHI M TIEPEMEHHbBIC PA3JIMUYHBIX TUIIOB (YUCIOBBIX, JIOTUYECKHUX,
CHMBOJBHBIX), a TaKXKe CoJepXkKallde HX BBIpaXEHUs, MCIOIL30BaTh OMNEpPaTop
MPYUCBAaWBaHUS;

HCIIOJIB30BaTh MPH pPa3pabOTKe NIpOorpaMM JIOTHYSCKHE 3HAYCHUS, OICpaluu |
BBIPAXEHUS C HUMU;

aHaJM3UPOBATh TNPEMJIOKEHHBIE aJITOPUTMBI, B TOM UHCIE OMNPEACISITh, KaKue
pEe3yJIbTaThl BO3MOXKHBI IPU 3aJaHHOM MHOXECTBE UCXO/IHBIX 3HAYCHUI;

co3/MaBaTh W OTJaXUBaTh IPOTPaMMbl Ha OJHOM U3 SI3bIKOB IPOTPAMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, LllkonbHbIH ANTOpUTMHYCCKUHN SI3BIK), peayiu3yrOIIne
HECJIOKHBIE aJTOPUTMbI OOpaOOTKM YHCIOBBIX JAaHHBIX C HCHOJb30BAHUEM IIMKJIOB U
BETBJICHHUI, B TOM YHCII€ PEATM3YIOIIME MPOBEPKY ACITUMOCTH OJHOIO II€JIOTO YHCIa HA
Ipyroe, MPOBEPKY HATYPAIHHOTO YHCIIA HA MPOCTOTY, BBIJACICHHS U] U3 HATYPaIHHOTO
quca.



K xonmy oOyuenus B 9 kijacce y oOydvaromerocs OyayT chOpPMHPOBAHBI CIEIYIOIINAE
YMEHUS:

pa30uBaTh 3a/layu HA M0/13a/1a4l, COCTABIISATh, BRIMOJIHATh BPYUHYIO U HA KOMIIBIOTEPE
HECJIOKHBIE QJITOPUTMBI C MCIOJIb30BAaHUEM BETBJICHUN, IMKIOB W BCIIOMOTaTeNbHbIX
AITOPUTMOB JIJIsl YIIPABJICHUS UCTIOTHUTEISIMH, TaKUMH Kak Po6oT, Uepemamika, UepTéxHUK;

COCTaBIIATh U OTJIAXKHUBATH MPOTPAMMbl, PEATU3YIOIIUE THUIIOBBIC AJITOPUTMBI
00pabOTKM YHCIIOBBIX MOCIEA0BATEIILHOCTEN UM OJTHOMEPHBIX YHCIOBBIX MAaCCUBOB (TIOMCK
MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJUYECTBA 3JIEMEHTOB C 33JJaHHBIMU CBOMCTBaMH)
Ha OJHOM W3 s3bIKOB IporpammupoBanus (Python, C++, ITackans, Java, C#, IlkoabHbIii
AnroputmMudeckuil S3biK);

pPacKphIBaTh CMBICI TIOHATHA «MOJICTbY, «MOJICTUPOBAHKEY», OIPEACISITh BHJIBI
MOJIeJIel, OILIEHMBATh aJ€KBAaTHOCTh MOJCIU MOJCIUPYEMOMY OOBEKTY U  IENSIM
MOJICIIUPOBAHUS;

HCIONB30BaTh TIpadbl W JAEPEBbA Il MOJACIUPOBAHUS CHUCTEM CETEBOM W
MepapXU4YecKOl CTPYKTYpPbl, HAXOUTh KpaTyallinii myTh B rpade;

BBIOMPATHh CIOCOO MPEACTaBICHUS JaHHBIX B COOTBETCTBUU C MOCTABJICHHOW 3aJadeid
(Tabnmuipl, cxeMbl, Trpapukd, JUarpaMMbl) C KCIOJIB30BAHHEM COOTBETCTBYIOIIUX
MIPOTPAaMMHBIX CPEICTB 0OPaOOTKH JAHHBIX;

HCIIOJB30BaTh JJICKTPOHHBIE TAaOMUIBI 1Ji1 OOpaOOTKH, aHalW3a W BU3yalW3alluu
YUCJIOBBIX JIAHHBIX, B TOM YHCJI€ C BBIJICJICHUEM JHana3oHa TaOJUIbl U YIOPSI0YMBAHUEM
(COpPTHPOBKOI1) €T0 AIIEMEHTOB;

co3ZaBaTh M TMPUMEHSTH B DJIEKTPOHHBIX TaOnuiax (Gopmynbl st pacuéToB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apUPMETHUYECKUX (PYHKIUN (CyMMHUpPOBAHHWE U TIOJCYET
3HAQYEHUM, OTBEUAIOIIMX 3aJaHHOMY VYCJIOBHIO, CpeaHee apudMEeTHYEeCKOoe, IMOUCK
MaKCUMAJIbHOTO U MHUHHUMAaJIbHOTO 3HA4Y€HHUsI), aOCOJIFOTHOM, OTHOCUTEIHLHOM, CMEIIaHHOM
aZipecaluy;

UCIIOJIb30BaTh JJICKTPOHHBIC TAOIWIIBI JIJII YUCIEHHOTO MOJICIMPOBAHUS B IMPOCTHIX
3a/1a4ax W3 pa3HbIX MPEIMETHBIX 00JIacTel;

UCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHUCJIE KOMMYHUKAIIUOHHBIC
CEpBUCHI, 00JIAUHbIC XpPaHWUJIUIIA JAHHBIX, OHJIAWH-TIPOrpaMMBbl (TEKCTOBBIE U TpaduyecKue
PEAKTOPHI, Cpe/bl pa3pabOTKH)) B yu4eOHOU 1 TTOBCEIHEBHOM NESITEIbHOCTH;

MPUBOJNTHh TPUMEPHl HMCIOJIb30BaHUSI TEOMH(GOPMAIIMOHHBIX CEPBUCOB, CEPBHCOB
rOCyJIapCTBEHHBIX YCJIYyr, 0Opa3oBaTelbHbIX CcepBUCOB MHTepHeTa B y4YeOHOM W
MMOBCEIHEBHOM JICSITECIbHOCTHU;

WCIIOJIB30BaTh PA3JIMYHBIC CPEJICTBA 3alUThl OT BPEJOHOCHOTO MPOTPaAaMMHOTO
oOecrieueHus, 3auIaTh IEPCOHATEHYI0 HH(DOPMAITHIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIa
U €ro TMOCJIENCTBUMA (pa3riamieHus, MOAMEHBI, YTpPaThl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M  COIMAIbHO-TICUXOJIOTMUYECKUX AaCHEKTOB HCIOJb30BaHUS  CETU
WNurtepHeT (cereBasi aHOHUMHOCTD, LIMPPOBOH Clie]l, Ay TEHTUYHOCTh CYOBEKTOB U PECYPCOB,
OMAaCHOCTb BPEJIOHOCHOTO KOJ1a);



pacmo3HaBaTh MOMBITKM W TPEAYNPEKIaTh BOBJICUCHHE Ce0S W OKPYXAIOMUX B
JIECTPYKTHBHBIE W KPUMUHAIbHBIE (OPMBI CETEBOM AaKTHUBHOCTH (B TOM YHCIIE
K1OepOyJUTUHT, (DUILIUHT).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le l'[pﬁaKanecmle 06PA30BATEIBHBIE
padoTsI padoThI pecypesI
Pasznea 1. llndpoBasi rpamMoTHOCTH
11 KoMmnbrorep — yHuBepcanbHOE yCTPOKUCTBO 5 bubnmoreka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 Hporpammel u ranHeIe 4 https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
13 Komnbiotepubie cern 2 https://m.edsoo.ru/7f41646e
Wroro mo pazneny 8
Pasnea 2. Teoperuyeckue 0oCHOBbI HH(POPMATUKH
21 WNndopmanus n nuapopmarioHHse 5 bubnuoreka [IOK
' IPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2.2 Hpencrasnenue undopmatu 9 https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pazjnen 3. UndopmannoHHbIe TEXHOJIOTUH
bu6mmoreka [IOK
3.1 TexcroBbie IOKyMCHTBI 6 1 https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
3.2 Kommeotepras rpaguka 4 https://m.edsoo.ru/7f41646e
. bu6mmorexa [IOK
3.3 MynbTUMEIUITHBIE TPE3EHTALIUN 3 1 https://m.edsoo.ru/7f41646e
Hroro mo pazneny 13
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0



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

8 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM (ungposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 06PA30BATEBHBIE
padoThI padoTsI pecypesI
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(P)OPMATHKH
bu6mmoreka [IOK
11 CHCTeMBI CHHCICHHA 0 L https://m.eds00.ru/7f418516
. bubmuoreka [JOK
12 DJIEMEHTHI MaTEMaTUICCKOMN JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Uroro no pazneny 12
Paznen 2. AroputMbl 4 NpOrpaMMHpPOBAHUE
21 HcnosHuTeny u alnropuTMsl. 10 1 bubnuorexa [JOK
' AnropuTMHUYECKUE KOHCTPYKIIUU https://m.edso00.ru/7f418516
2.2 SI3BIK MpOrpaMMHUPOBAHUS 9 bubmmorexa LOK
' https://m.edsoo0.ru/7f418516
bubmuorexa [JOK
2.3 AHAJIU3 AJITOPUTMOB 2 https://m.edso0.ru/7f418516
Uroro no pazaeny 21
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/t NporpaMMEI Beero Kognpo.m)m,le l'[p6aKanec1me 06PA30BATEBHBIE
padoTsl padoThI pecypesI
Pasznea 1. lludpoBasi rpamoTHOCTH
11 ['mobanbHas cetb HTEpHET U cTpaTeruu 3 bubnmoreka [JOK
' 0€30MacHOro NOBEICHUS B HEH https://m.edsoo.ru/7f41a7d0
1.2 Pabora B nH(OpMAIIMOHHOM MPOCTPAHCTBE 3 bubmorexa LIOK
' https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 6
Pa3znen 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
2.1 MogenupoBaHre KaKk METOJI IIO3HAHUS 8 1 bubanorexa LIOK
' https://m.edsoo.ru/7f41a7do0
Wroro mo pazneny 8
Pasnen 3. AiiropuT™Mbl M1 IPOrpaMMHUpPOBaHue
3.1 Pa3paboTka anropuT™MOB U IporpamMm 6 1 bubmorexa [IOK
' https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
3.2 Yrnpasienue 2 https://m.edsoo.ru/7f41a7do0
Wroro mo pazneny 8
Pasnen 4. UndopmannoHHbIe TEXHOJIOTUHN
bu6mmoreka [IOK
41 DIICKTPOHHBIC TAOMHIIE! 10 https://m.edsoo.ru/7f41a7d0
492 WndpopmanoHHbIe TEXHOJIOTUHU B 1 bubnnoreka [JOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

7 KIIACC
Kox . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/ILHOM
NPOBEPHEMOTO NPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBaHust
pe3yJbTarTa
1 [To Teme «{udpoBas rpaMOTHOCTDHY
[TosicHsITh HAa MpUMEpPax CMBICH TMOHATUN «uHOPMALUD», «UHOOPMALMOHHBIN
11 mporecc», «o0paboTka wuHPOpMaNUKM», «XpaHEeHHWE HWHOpMaAIUKy», «Iepeaada
UHPOPMALIIN
19 [TpuBOIUTEH MpUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUs U Nepenayn nHpOopMalu,
' CpaBHUBATh UX KOJMUECTBEHHBIC XapPAKTEPUCTUKU
[TonmydyaTs ¥ UCHONB30BaTh HWHGOPMALMIO O XapaKTEPUCTHUKAX MEPCOHAIBHOTO
1.3 KOMIIBIOTEpAa M €ro OCHOBHBIX OJJIEMEHTax (Mpoleccop, OINepaTUBHAs MaMSATh,
JIOJITOBpEMEHHAsI MaMsTh, yCTPOUCTBA BBOJa-BbIBO/IA)
14 COOTHOCUTH XapaKTEPUCTUKU KOMITBIOTEPA € 33[Ja4aMU, PEIIaEMbIMHU C €r0 TOMOIIBIO
OpueHTHpPOBAThCS B HMEPAPXUUYECKON CTPYKType (ailyioBOi CHCTEMBI (3alMCBHIBATH
15 nosiHoe uMsl Qaiina (karanora), myTh K ¢aiiny (KaTajuory) mo uMeEIeMycs OMUCaHUI0
(ailnoBoit CTPYKTYpbl HEKOTOPOTO UH(OPMAIIMOHHOI'O HOCUTEJIS)
PaboTath c (aiioBoil cuUCTEMON NMEPCOHAIBHOIO KOMIIBIOTEPA C HCHOJIb30BAHHUEM
16 rpau4eckoro uHTepdeiica: CO3/1aBaTh (KomupoBaTh, nepeMeIars,
' NEePEUMEHOBBIBATh, YAAJSATh W apXUBUPOBATh (PaiIbl M KaTaJOTH, HCIOIH30BATh
AHTHBHPYCHYIO MTPOTPaAMMY )
Uckaty unpopmanuio B MHTepHere (B TOM 4HCIE IO KIIOYEBBIM CJIOBaM, IO
17 M300paKEHUI0), KPUTUYECKH OTHOCHTHCS K HaWJIEHHOW HWH(pOpPMAIMH, OCO3HABaTh
' OMaCHOCTh VIS JINYHOCTU U OOIIECTBA pacIpOCTPaHEHUS! BPEIOHOCHON HH(pOpMaINH,
B TOM YHCJIE€ SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
1.8 [ToHuMaTh CTPYKTYpY apecoB BeO-pecypcoB
1.9 Hcmonp30BaTh COBpEeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAITAN
Cobmonate  TpeOoBaHus  O€30macHOl  JKCIUTyaTallud TEXHUYECKHUX  CPENICTB
MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COOJII0IaTh CETEBOW ATHUKET,
1.10 0a30Bble HOPMbI HH(POPMAIIMOHHOM 3TUKU U IpaBa MpH pabdoTe ¢ MPUTIOKEHUSIMHU Ha
Mo0bIX ycTpoiicTBax U B VIHTepHEeTe, BHIOMpaTh Oe30MacHble CTPAaTEruy MOBEACHUS B
CEeTH
111 [MpumeHsTh  MeTONBI  TPO(PHUIAKTHKH  HETATHBHOTO  BJIMSIHHS  CPEJICTB
' UH(POPMALMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUI Ha 37I0pOBbE MOJIb30BATEIS
2 ITo Teme «Teopernueckre 0OCHOBBI HHOOPMATHKI
KoaupoBate u gekoaupoBaTh COOOLICHHUS MO 33JaHHBIM IIPaBUJIaM, JeMOHCTPHPOBATH
2.1 MOHMMAaHUE OCHOBHBIX MPUHIUIIOB KOAUPOBAHMS MH(POPMAIUN PA3IUYHONU MPUPOIBI
(TekcTOBOM, rpad)UIeCcKoil, ayIuo-)
99 CpaBHUBaTh UIMHBI COOOILIEHUH, 3alIMCAHHBIX B PAa3IUYHbIX alihaBUTaX, ONEPUPOBATH
eAMHUIIAMU U3MEpEHUsI HHPOPMAIIMOHHOTO 00bEMA U CKOPOCTH Mepeaayu JaHHbIX
2.3 OneHnBaTh M CPaBHUBATH pPa3Mepbl TEKCTOBBIX, TpapuuecKuX, 3BYKOBBIX (ailioB u




BUzcodaiinon

3.1

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

1

ITo Teme «HpOpMaIMOHHBIE TEXHOJIOTHUM

IIpencraBisaTe pe3ysnbTaTbl CBOEH JACATEIBHOCTH B BHUAE CTPYKTYPUPOBAaHHBIX
WUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJbTUMEAUUHBIX [TPE3CHTALIMN

HpOBepﬂeMbIe NMpeAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM 06pa30BaTeJ’[LHOﬁ
nporpaMmbl OCHOBHOI'O 0611161"0 oﬁpasonaﬂnﬂ

ITo reme «Teopernyeckue 0OCHOBBI HH(GOPMATUKIDY

11

IloscuaTe Ha npuMepax pasjiniua MEKAY MNO3UUOUMOHHBIMM MW HCIO3MIHOHHBIMU
CHUCTEMAaMU CUHUCIICHUA

1.2

3anuchiBaTh U cpaBHUBATh Lienble yncaa oT 0 go 1024 B pa3nuyuHbIX HNO3UIIMOHHBIX
cUCTeMax cuHcleHus (¢ ocHoBaHWsIMH 2, 8, 16), BBINONHITH apuMeTHYECKUE
olepaluy HaJl HUMU

1.3

PaCKprBaTI) CMBICH TTOHSITHH «BBICKA3bIBAHUC), <JIOTUUYCCKAA OIICpaALUA», <JIOTUICCKOC
BBIPAXXCHHUC»

1.4

3anuceIBaTh JIOTHYECKHUE BBIPAXKCHUA C MCIIOJIB30BAHHUEM IU3BIOHKIHNHK, KOHBIOHKIHWHU
U OTpulaHuA, OHNPCACTIATH HMCTHUHHOCTL JIOTHUYCCKUX Bblpa)KeHHﬁ, €CJIN H3BCCTHBI
3HAUYCHHA UCTUHHOCTH BXOIAIIMUX B HET'O IICPEMCHHBIX, CTPOUTD Ta6J'II/II_[bI HMCTHUHHOCTHU
I JJOTHYCCKUX BLIpa)KCHI/Iﬁ

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

2.1

PackpriBaTh CMBICT TIOHATHN «HCIIOTHUTENBY, «AITOPUTMY, IIPOrpaMMay, MOHUMAs
pasHUIly MEeXKAY yIOoTpeOIeHHEeM STUX TEPMHUHOB B OOBIICHHOH peun U B HH(OpMaTHKe

2.2

OHI/ICBIB&TB aJ'IFOpI/ITM peHICHI/IH 3a1a4u pa3J'II/I‘IHBIMI/I CHOCO6aMI/I, B TOM YHUCJIE B BUC
OJIOK-CXEMBI

2.3

COCTaBJ'ISITB, BBITIIOJHATE BPYUYHYHO M Ha KOMIIBIOTEPEC HCECIIOKHBIC AJITOPUTMBI C
HCIIOJIb30BAHNEM BETBIICHUI U HUKIIOB IJId YOpPaBJICHUA UCIIOJTHUTCIIAMU

2.4

Hcmons30BaTh KOHCTAHTHI U MNEPEMCHHBIC PA3JIMYHBIX THUIIOB (LII/ICJ'IOBI)IX, JJOT'MYCCKUX,
CI/IMBOHBHBIX), a TaKXxe coAcpKaluMe HX BBIPpAXKCHUA, HCIOJIbB30BATH OIICPATOP
IprUCBaBaHUA

2.5

Ucnons3oBath mpu pa3paboTKe MporpaMM JIOTHYECKHE 3HAYCHUsSI, OMEpANH U
BBIPOKEHUS C HUIMH

2.6

AHaJII/I3I/IpOBaTI) OpCAJIOKCHHBIC aJITOPUTMBI, B TOM 4YHCIC OMNPCACIIATb, KaKue
PE3YIbTATEI BO3MOXHBI IIPHU 3aJaHHOM MHOKCCTBE NCXOOHBIX 3HAYCHUI

2.7

Co3naBaTh M OTJ@XHBaTh MPOTrpaMMbl HAa OJHOM W3 SI3BIKOB IPOTrpaMMHUpPOBAHUS
(Python, C++, TIlackams, Java, C#, IllkonbHbli AnropurmMudeckuii  SI3bIK),
peanu3yione HECJIOXHBIE  aJITOPUTMBI  OOpaOOTKM  YHCIOBBIX  JAHHBIX  C
WCIIONb30BAHUEM IIMKJIOB W BETBJICHHMI, B TOM YHCIE pEATU3YIOIIUE IMPOBEPKY
JEMMOCTH OJIHOTO IIEJIOr0 4YKCJia Ha JpYyroe, MPOBEPKY HATYpajJbHOI'O YHMCIa Ha
MIPOCTOTY, BBIJENEHUS (P U3 HATYPAJILHOTO YUCIIa

9 KUIIACCA

Kon
NpoBePsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOH 00pa30BaTe/IbHOI
NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl




pe3yJabTara

1

11

1.2

ITo Teme «lludpoBas rpaMOTHOCTHY

Hcnonb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAI[IOHHBIC
CepBUCHI, OOJayHBIC XpAaHWIWIIA JIAHHBIX, OHJIAWH-IPOTPaMMbl (TEKCTOBBIC U
rpaguyecKkue peaaKkToOphl, Cpeabpl pa3padOTKHM) B y4YeOHOW U  TOBCEIHEBHOU
JESITEIIbHOCTH

[IpuBOoAMTE TpPHUMEpPHI HUCIOJIB30BAHUS T'€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHUCOB
TOCY/apCTBEHHBIX YCIYT, OOpa30BaTEeNbHBIX CEpBHCOB HMHTepHETa B Yy4eOHOU W
OBCEIHEBHOU JIEATEILHOCTA

1.3

Hcnonp3oBaTh pa3iMyHbIe CPEACTBA 3allUTHl OT BPEIOHOCHOTO IPOTrPAMMHOTO
o0ecrieyeHus, 3alIMIIATh NEPCOHATBHYI0 HH(POPMAIMIO OT HECAHKIIMOHHPOBAHHOTO
JIOCTyIIa M €ro MOCJIEJCTBUH (pas3rialieHusi, MMOJAMEHbI, YyTpaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIOTMYECKHMX W  COLMAIBHO-TICUXOJOTMYECKUX  aCHEeKTOB
UCTIONB30BaHUsl ceTh MHTepHeT (ceTeBass aHOHUMHOCTb, LU(QPOBOH  cren,
AyTEHTHYHOCTh CYOBEKTOB U PECYPCOB, OIIACHOCTH BPEIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh MOMBITKM M HPEAYNPEKIAaTh BOBJICUCHHE CeOsS U OKPYKAIOUIHX B
JICCTPYKTUBHBIC ¥ KPUMHHAIbHbIE (OPMBI CETEBOH AaKTMBHOCTH (B TOM YHCIIE
KHOEepOyYIUTUHT, (PUILTUHT)

2.1

2.2

3.1

3.2

ITo Teme «Teopernueckue OCHOBBI HH(OPMATHKID

PaCKpLIBaTb CMBICT TIOHSTHUH «MOACIIb», «MOACIUPOBAHUC), OIPCACIATbL BHUIbI
MO,[[GJ'IGIZ, OLCHUBATL AaJICKBATHOCTH MOJCIN MOICINUPYCMOMY O6’beKTy n 1nIcisMm
MOACIINPOBAHUA

Hcnonb3oBate Tpagsl M JepeBbs Ui MOJECIUPOBAHUS CHCTEM CETEBOH U
UEepapXUUECKOM CTPYKTYpPBhI, HAXOAUTh KpaT4allInil myTh B Tpade

I[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

Paz6uBathb 3ala4i Ha moJ3ajgavdu, COCTABJIATH, BBIIIOJIHATE BPYYHYIO U HAa KOMIIBIOTEPEC
HCECJIOKHBIC aJITOPUTMBI C UCIIOJIB30BAHUCM BeTBHeHHﬁ, IMUKJIOB W BCIIOMOI'aTCJIbHBIX
AJITOPUTMOB IUTA YIIPABJICHUS UCITOJTHUTCIIAMHA

CocTaBisTh W OTJ@KUBAaTh MPOrpaMMbl, pPEANTHU3YIOLUIME THUIIOBBIE AJITOPUTMBI
00pabOTKM YHCIIOBBIX IMOCIEI0BATEILHOCTEH WJIM OJHOMEPHBIX YHCIOBBIX MAacCHBOB
(TTOMCK MaKCHMyMOB, MUHUMYMOB, CyMMBbI HJIM KOJHYECTBA DJIEMEHTOB C 3alaHHBIMHU
CBOMCTBaMH) Ha OJIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, IMackais, Java,
C#, llIkonpHBIA ANTOPpUTMUYECKUN SI3BIK)

4.1

I[To Teme «MHpOpMaLIIOHHBIE TEXHOIOTHI
Bri6upats crioco6 mpeacTaBieHUs JaHHBIX B COOTBETCTBUU C TIOCTABICHHON 3aadeit
(Tabmubl, cXxembl, TpaduKu, AUArpaMMbl) C HCIOJB30BAaHUEM COOTBETCTBYIOIINX
MPOTPaMMHBIX CPEACTB 00PaOOTKH JTAHHBIX

4.2

Hcnonp30BaTh AJIEKTPOHHBbIE TaOMUIBI JUIsi 0OpaOOTKM, aHalIM3a M BHU3yallU3allud
YHUCIIOBBIX JaHHBIX, B TOM 4HCJI€ C BbIICJICHHEM JMana3oHa TaOmuIbel U
YIOPSIOYUBAHHEM (COPTUPOBKOIL) €0 3JI€MEHTOB

4.3

Co3maBaTh W TPUMEHATH B DJIGKTPOHHBIX TaOnumax QopMynbl i pacdyéToB ¢
HCITOJIb30BAHUEM BCTPOCHHBIX apu(PMETHIECKUX (PYHKIUN (CYMMHPOBAHUE U MOJACYET
3HAUEHUH, OTBEYAIOIIUX 3a[aHHOMY YCJIOBHIO, CpeaHee apupMETHYeCKOoe, IOUCK
MaKCUMaJbHOTO W MHHHMAJIBHOTO 3HAuYCHHs), aOCOJIIOTHOM, OTHOCHUTEILHOM,
CMEIIIAHHOM agpecanuu

4.4

Hcnonn3oBarn OJICKTPOHHBIC TaGJII/IL[bI AJId YUCJICHHOI'0 MOJACIMUPOBAHHA B MPOCTHIX




3a/1agax U3 pa3HbIX MPEIMETHBIX 00IacTei




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hudposas rpaMOTHOCTH
KomnbproTep — yHHBepcaqbHOE BBIUHCIUTEIBFHOE YCTPOMCTBO, padoTaroiiee Mo IMporpamme.
11 Tunsl  KOMIBIOTEPOB:  NEPCOHAJbHBIE  KOMIIBIOTEPBI,  BCTPOEHHBIE  KOMIIBIOTEPHI,
' cylepkoMnbroTepbl. MoOuibHbIe ycTpoiicTBa. TexHuka 6e30MacHOCTH U IpaBuia paboThl Ha
KOMIIbIOTEPE
OcHOBHBIE KOMIIOHEHTHl KOMIbIOTEpa W MX Ha3HaueHue. Ilpoueccop. OmnepaTuBHas Hu
1.2 JOJIrOBpEMEHHAass MaMsATh. YCTpoiicTBa BBOAa U BbiBoJa. CEHCOpHBIM BBOJA, JaTYUKU
MOOUJIBHBIX YCTPONCTB, CpeAcTBa OMOMETPUUECKON ayTeHTU(PUKAUU
Hcropus pa3BUTUS KOMIIBIOTEPOB M MPOrpaMMHOro obdecnedeHus. IlokoneHuss KOMIbIOTEPOB.
CoBpeMeHHbIE TEHACHLUUU pa3BUTHUS KommbloTepoB. CynepkommnbioTepsl. [lapannenbHble
BbiuncieHus. [lepcoHanbHblli kKomnbroTep. Ilpomeccop M ero xapakTepUCTHKU (TaKTOBas
1.3 4acToTa, pa3paaHocTs). OneparuBHas naMath. [lodroBpeMeHHas maMsaTh. Y CTpoiicTBa BBOJA U
BbIBOJa. OOBEM XpaHMMBIX JaHHBIX (ONEpaTHBHas MAMATh KOMIbIOTEPA, KECTKUH IUCK U
TBEPJOTENbHBII HAaKOIUTENb, IOCTOSHHAs NaMATh cMapT(oHa) W CKOPOCTb JOCTyNa JUIs
pa3IMYHbIX BUJOB HOCUTENEH
[IporpammHoe oOecrnieueHne KommbloTepa. llpukianHoe mnporpaMmMHOe —oObOecredeHue.
14 CucremHoe mnporpaMMmHoe obOecrniedeHue. Cucremsl nporpamMupoBanus. [IpaBoBas oxpana
' porpaMM M JaHHbIX. becruiatHple W ycloBHO-OecruiaTHble mporpaMMbl. (CBoOOJHOE
IIporpaMMHOe oOecrieueHue
@aitnel 1 manku (karanoru). Tunel ¢aiinos. CpoiicTBa ¢aiiinoB. XapakTepHbie pa3Mepsl (HailioB
1.5 pa3NMYHBIX THUMOB (CTpaHUIA TEKCTa, JJIEKTPOHHAs KHHUra, (otorpadus, 3amuch IMECHH,
BUJICOKJINII, TOJTHOMETPAKHBINA (HUIIEM)
16 [IpuHuuns!l noctpoenus ¢ainosbix cucteM. IlomHoe mms ¢aiina (manku, karanora). IlyTe k
' ¢aitny (nmanke, KkaTajuory)
daitnoBsiii MeHekep. PaboTa ¢ ¢aiinamu u mankamu (KatajJoramu): CO3/IaHHE, KOTTMPOBAHUE,
1.7 nepeMeleHe, neperuMeHoBaHne U ynaneHue ¢aiinoB u manok (katamoros). Ilouck daiinos
CPEICTBaMH OIEPALIMOHHON CUCTEMBI
1.8 ApxuBanus JaHHbIX. Mcnonp30BaHHE IPOrpaMM-apXHBaTOPOB
19 KommbroTepHbie BUpPYCBhl U JApYTrUe€ BpPEAOHOCHBIE MporpaMMbl. IIporpamMmel asisi 3aliuThl OT
' BHUPYCOB
O6benunenne koMmmbloTepoB B ceTb. Cerb WHTepHer. Beb-crpanuia, Be6-caiiT. CTpykTypa
1.10  agpecoB BeG-pecypcoB. bpayszep. [lowmckoBbie cuctemsl. [lonck wHbOpMAIMK MO KIFOYEBBIM
CJIOBaM U 1o n300paxkeHu1o. JlocToBepHOCTh HHPOPMAaLIKK, TOTyYeHHON 13 IHTepHeTa
1.11 | CoBpemeHHbIE CEpBUCH UHTEPHET-KOMMYHHUKAIUI
112 CereBoii sTHKET, 0a30Bble HOPMBI HH(OPMAIMOHHOW STHUKM W IpaBa NHpu paboTe B CeTH
' Nutepuer. Ctpaterun 6e3omacHoro nmoseneHus B IaTepHeTe
2 Teopernueckue 0OCHOBBI HH(OPMATUKH
Nudopmanust — 0JHO U3 OCHOBHBIX IMOHATHA COBPEMEHHOW Hayku. MHbopManus kak cBeIeHNUs,
2.1 npeJHa3sHauYCHHbBIE JJISl BOCTIPUATHS YEJIIOBEKOM, U MH(pOpMAIMs KaK JaHHbIE, KOTOPbIE MOTYT
ObITh 00pabOTaHBl ABTOMAaTH3UPOBAHHOMN CUCTEMOI
2.2 JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTb ONUCAHUS HEMPEPBHIBHBIX OOBEKTOB M IPOLIECCOB C




MOMOIIBIO JTUCKPETHBIX JaHHBIX. MH(OpMaIMOHHBIE MPOLECCHl — MPOIECChl, CBA3aHHBIE C
XpaHeHHEeM, IpeoOpa30BaHNUEM U Nepeayueii TaHHBIX

CumBoin. Andasut. MomHocts andasuta. PaznooOpasue s361k0B 1 andaBuToB. EcTecTBeHHBIE 1
(dopmanbHbIe SA3BIKA. AJ(ABUT TEKCTOB HAa PYCCKOM si3bike. J[Bomunblid andasut. KomamuectBo

2.3 BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIWK) (PUKCHPOBAHHOHN IUIMHBI B JBOUYHOM ajiQaBuUTE.
[Ipeobpa3zoBanue mroboro andaButa K JBOMYHOMY. KOJMYECTBO pa3iMYHBIX  CJIOB
(UKCHPOBAHHOM JITMHBI B ali(haBUTE ONPEACTEHHON MOIITHOCTH

24 KoaupoBanue cuMBOJIOB OJHOrO andaBuTa ¢ MOMOILBIO KOJOBBIX CIOB B APYroMm aigaBure,

' KOZ10Bas Tabiuua, JeKoJUpoBaHNe
2.5 JlBonuHsIit kox. [IpencraBinenne 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM all(haBUTE
26 NudopmannonHsii 00bEM JaHHBIX. BUT — MUHUMAIIbHAS €IMHUIIA KOJIMYeCTBA WH(MOPMALIUN —
' JIBOWYHBIN pa3psa. baiit, kuno6aiit, merabaiT, rurabanT
57 CkopocTb nepeauu JaHHbIX. EAMHUIBI CKOPOCTH Tepenaun JaHHbIX. MckakeHne nHpopmanmm
' pu nepeaye
KomupoBanue TtexkcroB. PaBHOMmepHbii koj. HepaBHomepnsnii kojn. Komupoka ASCII.

2.8 Bocsmubutabie kogupoBku. [Tonstue o kogupoBkax UNICODE. JlekoaupoBanue cooOmeHmi
C UCIIOJIb30BaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTo koja. HpopMannoHHbI 00bEM TeKcTa
OOmee mnpeacraBieHHe O MOHU(GPOBOM MPEICTABICHUH AyJUOBH3YAIBHBIX W JAPYTHX

2.9 HenpepblBHbIX JAaHHbIX. KonupoBanue upera. L[BeroBeie monenu. Moaens RGB. ['myOuna
koaupoBanus. [lanutpa

510 PactpoBoe u BekTOpHOE npesacTaBieHue n3odpaxeHuit. [lukcens. Onenka nHGOPMAITMOHHOTO

' 00bEMa rpagUUeCcKUX JaHHBIX JUIsl pACTPOBOTO N300paskeHUs
KomupoBanue 3Byka. Pa3psimHocTs u 4acTora auckpern3anuu. KoiamuecTBO KaHAJIOB 3aIlUCH.

2.11  OueHka KOJIMYECTBEHHBIX MApaMETPOB, CBSI3aHHBIX C MPEICTABICHUEM U XPaHEHHEM 3BYKOBBIX
¢aitnos

3 WudopmanroHHbIe TEXHOIOTHH

31 TekcToBbIe JOKYMEHTBI W WX CTPYKTYPHBIE AJIEMEHTHI (CTpaHHIla, ab3aim, CTpOKa, CIIOBO,
CHUMBOJI)

3. TekcToBBIi MpoIiecCOp — HHCTPYMEHT CO3/IaHus, pEIaKTUPOBAHUS M (POPMATUPOBAHHS TEKCTOB.

' [MpaBuna Habopa TekcTa
PenaktupoBanue Ttekcra. CpoiictBa cumBonoB. Ilpudt. Tunsl mpudtoB (pydneHsle, c

3.3 3aceykaMu, MoOHouHMpuHHbIe). [lomyxupHoe M KypcuBHOe HadepraHue. CBoiicTBa a03alleB:
rpaHullbl, a03aIHBIA OTCTYT, UHTEpBaJI, BeIpaBHUBaHUE. CTuieBoe (hopMaTupoBaHue

3.4 CrpykTypupoBanre WHPOPMAIUN C TIOMOIIBIO CIUCKOB M TAaOJIUI. MHOTOYpPOBHEBBIE CITHCKH.

' JloGaBieHue TabauIl B TEKCTOBBIE TOKYMEHTHI
35 BceraBka wu300paxkeHMH B TEKCTOBblE JOKyMeHThL. OOTekaHue W300paKeHHH TEKCTOM.
' BxurtoueHne B TEKCTOBBIN JIOKyMEHT TUarpaMM U popmyt

3.6 [TapameTpsl cTpaHuIbl, HyMepanuus cTpanuil. Jlo6aBieHne B TOKYMEHT KOJOHTHTYJIOB, CCHUIOK
IIpoBepka mnpasomnucanus. PaccraHoBka mepeHocoB. ['omocoBoit BBoA TekcTa. Onrruueckoe

3.7 pacno3HaBaHue Tekcra. KommnbrorepHslii nepeBoa. Mcnons3oBanue cepBucoB cetu MHTEpHET
TUTs1 00pabOTKH TEKCTa

38 3HaKOMCTBO ¢ rpaduyeckumMu pemakropamu. PactpoBble pucyHku. Hcmonb3oBanue

' rpadu4ecKuX MPUMUTHBOB
3.9 Omneparmu penakTupoBaHust rpaduueckux OOBEKTOB, B TOM uucie HU(PPOBBIX (oTorpaduii:

U3MEHEHHEe pa3Mmepa, oOpe3ka, IOBOPOT, OTpakeHHe, pabora c obmacTsiMu (BBLAEICHHUE,




KOITUPOBAaHUE, 3AJTMBKA I[BETOM), KOPPEKIIHSI LIBETA, IPKOCTH U KOHTPACTHOCTHU
BexropHas rpaduxa. CoznaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMHU TEKCTOBOTO
3.10  mpomeccopa wim Apyrux nporpamm (mpuioxenwil). JloOaBieHHE BEKTOPHBIX PHUCYHKOB B
JTIOKYMEHTBI
311 [ToaroroBka MynbTUMEAWHHBIX npe3eHTanuid. Crnaiin. [loGaBieHne Ha cimaiin TekcTa W
' n300paxeHuii. Pabora ¢ HECKOMBLKUMH Clai1aMu
3.12  JloGaBneHue Ha Claii] ay JMOBU3yaJIbHBIX JAaHHBIX. AHUMAIUs. [ unepcchuiku
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
Henosumonnele W MO3UIIMOHHBIE cUCTeMbl cuucieHus. Andasur. OcHoBanue. Pa3pépHyTas
1.1 dopma 3anucu yucna. [lepeBoa B NECATUUHYIO CUCTEMY YMCEI, 3alIMCAHHBIX B APYTUX CUCTEMax
CUHCJICHHS
1.2  Pumckas cuctema CUMCIICHUs
JBonunas cucrema cuucieHus. [lepeBox menbix uncen B npenenax ot 0 go 1024 B nBondHyo
cucrteMy cuucienus. Bocbmepuunas cucrema cuucieHus. IlepeBoa uucen M3 BOCBMEPUUYHOM
1.3  cucreMbl B JBOMYHYIO M JCCATHUYHYIO cuUcTeMbl M oOparHo. lllecTHaanarepuuHas cucrema
cuncienus. [lepeBoa 4ucen U3 MIeCTHAIIATEPUIHON CHUCTEMBI B IBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CHCTEMBI M 00paTHO
1.4  Apudmernyeckue onepanuu B JBOUUHON cHCTEME CUUCIIEHUS
Jlornueckue BbICKa3bIBaHMs. JlorMueckue 3HAaYEHUsT BbBICKA3bIBAHUN. OJIEMEHTapHbIE H
COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u» (KOHBIOHKIHUS, JIOTUYECKOE
1.5  yMHOXeHHE), «uiIn» (IU3BIOHKIMS, JIOTUYECKOE CIIOXKEHHUE), «He» (JIOTHYECKOE OTpHIlaHue).
[Ipuopurer nornueckux omnepanuii. OnpeneneHue UICTAHHOCTH COCTAaBHOT'O BBICKA3bIBAHUS TMPU
M3BECTHBIX 3HAUEHUSIX ICTUHHOCTU BXOJAIIMX B HETO 3JIEMEHTAPHBIX BbICKAa3bIBAaHUI
16 Jlornueckue BelpakeHus. llpaBwia 3amucu joruuyeckux BbIpaxkeHHH. [locTpoeHue TabmumIy
' VMCTUHHOCTH JIOTUYECKUX BBIPAXKEHUIN
1.7  Jlornueckwue 37€MEHTHI. 3HAKOMCTBO C JJOTHYECKMMH OCHOBAMH KOMITBIOTEpA
2 AJNTOPUTMBI U IPOrPaMMHUPOBAHUE
21 [lonsitue anroputma. VcnonHUTENM aJIrOpUTMOB. AJTOPUTM KakK IUIaH  yHOPABICHUS
' UCIIOJTHUTENIEM
59 CpoiictBa anroputma. CmocoObl 3amucu aaroputMa (CIOBECHBIH, B BHJIE OJIOK-CXEMBI,
' nporpamma)
AnroputMuyeckue KOHCTpYKIuH. KoHcTpykuus «cienoBaHue». JIMHEHHBI — alropuTM.
2.3  OrpaHu4eHHOCTh JUHEHHBIX aNTOPUTMOB: HEBO3MOXXHOCTH MPEAYCMOTPETh 3aBUCHUMOCTH
MOCJIEIOBATEIbHOCTH BBIMOIHAEMBIX JIEUCTBUM OT UCXOJHBIX JTAHHBIX
24 KoHCTpyKIIUsS «BETBJICHHE»: TOJHASA W HEMONHas (GopMbl. BBIOTHEHHWE W HEBBHIMOIHEHHE
' yCJIOBHS (MICTUHHOCTbD U JIOKHOCTb BbICKa3bIBaHUs). [IpocThie 1 cOCTaBHBIE YCIOBHS
95 KoHCTpyKkIMS  «ITOBTOpPEHME»: LHMKJIBI C 3aJaHHBIM YHUCIOM IIOBTOPEHUMH, C YCIIOBHEM
' BBITIOJIHEHHUSI, C IEPEMEHHOM ITUKJIa
26 Pazpabotka mis (opManbHOTO HWCIOTHUTENS ajdrOpuUTMa, MPHUBOJAIIETO K TpedyemMomy

pe3yNbTaTy TpU KOHKPETHBIX HCXOIHBIX HaHHBIX. Pa3paboTka HECIIOXKHBIX alTOPUTMOB C




WCIIOJIb30BAaHUEM IIMKJIOB W BETBICHHUN Ui YyNpaBICHUS (OPMAIBHBIMH HCIIOJHUTEISIMH.
BrimonHeHne alropuTMOB BpPYYHYIO W Ha Kommbiorepe. CHHTAKCUYECKHE U JIOTHYECKHE
omnOku. OTKa3kI

2.7

S3pik mporpammupoBanus (Python, C++, Java, C#, IllkonbHblii AnropurmMuueckuii SI3bIK).
Cucrema nporpaMMUpOBaHUS: PEAAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIAAUUK

2.8

2.9

HepeMeHHasI: THII, UMs1, 3BHAYCHUC. ]_IGJIBIC, BCIHICCTBCHHBIC 1 CUMBOJIBHBIC [ICPCMCHHBIC

Omneparop npucBanBaHusi. ApupMeTnyeckie BhIpaKeHUs U MOPSAIOK UX BeIUUCIeHUus. Onepanuu
C LEJBIMM YHCIaMM: ILIEJIOUMCICHHOE JEJIEHUE, OCTaToK OT aeneHus. llpoBepka apemumoctu
OJIHOTO 1I€JIOT0 YKCIa Ha APyTroe

2.10

BerBnenus. CocraBHblE yCIIOBUS (3allMCh JIOTMUECKHUX BBIPDAKEHUH Ha HM3y4aeMOM SI3BIKE
nporpaMmupoBanus). HaxoxxeHue MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX U YETBIPEX UYUCEIL.
Pemenne KBaapaTHOrO ypaBHEHUsI, UMEIOILETO BELIECTBEHHBIC KOPHU
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,Z[I/Ia.HOFOBaH OoTjIaJKa HIporpaMm: MNOMMAroBOC BBIITOJIHCHHUE, ITPOCMOTP 3HAYCHUH BCJIIMYHH,
OTJIaI[O‘-IHI)If/'I BBIBO/, B1>160p TOYKHU OCTaHOBa

2.12

[ukn ¢ yciaoBuem. Anroput™ EBKiMa 11 HAX0XACHUS HAMOOJBIIETO OOIIETO ETUTENS IBYX
HATYpaJIbHBIX 4YHcell. Pa30uWeHHMe 3ammMcu HATypallbHOTO YHUCIA B TIO3UIIMOHHOM CHCTEME C
OCHOBaHHWEM, MEHBIITUM WM paBHBIM 10, Ha OTAEIbHBIC ITUGPBI

2.13

IMukn ¢ nepeMeHHOM. ANTOpUTMBI IPOBEPKU ACIMMOCTH OJHOIO ILIEJIOr0 YHMCJIa Ha JPYroe,
IIPOBEPKHU HATYPaJIBHOI'O YKCJIA HA IIPOCTOTY

2.14

OO0OpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJBHBIC (CTPOKOBBIC) MepeMeHHbIe. [locMMBONBHAS
oOpaboTka ctpok. [ToacuéT yacToThl NOSIBIIEHUS CUMBOJIA B CTpOKe. BeTpoeHHble GyHKIUU JUIst
00pabOTKH CTPOK

2.15

Ornpezenienre BO3MOXKHBIX PE3yJIbTATOB PA0OTHI aIrOpUTMa MIPH 33JJaHHOM MHOKECTBE BXOTHBIX
TAHHBIX, ONIPEIEIIeHe BOZMOXKHBIX BXOJIHBIX JAHHBIX, MPUBOIAIINX K JAHHOMY pe3yibTaTy

9 KUIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1

11

1.2

[Mudposas rpaMOTHOCTH

I'mo6anbHas cetb WHtepner. [IP-ampeca y3moB. CeTeBoe XpaHEHHE JaHHBIX. MeTOAbI
VH/IMBUIyaJIbHOTO M KOJUIEKTUBHOTO pa3MelieHust HoBoi nHpopmanuu B MuTepuere. bonbime
JlaHHbIe (MHTEPHET-/IaHHbIE, B YACTHOCTH JIaHHBIE COI[MATIbHBIX CETEM)

[Tonatue 06 MHPOPMALIMOHHOM Ge30MacHOCTH. YTPO3bl HH(OPMAIIMOHHON 0€301MacHOCTH MPH
pabore B r1y00anbHOM ceTH M MeTonbl mpoTuBojeiicTBus uM. IlpaBuna OGe3omacHoi
ayreHTU(UKauuy. 3amuTa JuyHoW nHpopmanuu B cetu WHrepner. besomacHble crpaterun
noBeneHust B cetd  MHTepHer. [lpemympexaeHue BOBICUCHHS B JECTPYKTUBHBIE W
KpUMHHAJIbHbIE (DOPMBI CETEBOM aKTUBHOCTHU (KMOEpOYJUIMHT, (GUIIKHT U Apyrue GopMbl)

1.3

Buner pesrenpHocTH B MHTepHere. HTEpHET-CEpBHCH: KOMMYHHKAIIMOHHBIE CEPBHCHI
(mouroBast ciyk0a, BHI€0-KOH(EPEHI-CBA3b U JpYyTUE), CIPaBOYHBIC CIYXObl (KapThl,
pacriucaHust W JApYyrUe), TOUCKOBBIE CIYXObI, CIy)XObl OOHOBIEHHS TNPOrPAMMHOTO
obecrieueHns U Apyrue ciry>kObl. CepBUCHI TOCYAapCTBEHHBIX yciayr. OOmauHble XpaHWINIIA
naHHbIX. CpencTBa COBMECTHOM pa3pabOTKM AOKYMEHTOB (oHsaiH-oducel). [Iporpammuoe
o0ecrieyeHrne Kak BeO-CepBUC: OHJIAITHOBBIE TEKCTOBBIE M TpaUUECKUe PeNaKTOPhI, CPEIIb
pa3paboTKu IporpaMm

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

Mopenb. 3amaun, pemiaeMble ¢ TOMOINBI MonenupoBaHus. Kriaccudukamuum mojenei.




MarepuanbHble (HaTypHblE) W HH(OpMalMOHHBIE Mojenu. HempepblBHbIE W JMCKpPETHBIC
Mozenu. Wmuranmonnsle wmopenu. Mrpossle monenu. OleHka COOTBETCTBUS MOJENH
MOJIJIUPYEMOMY OOBEKTY U LIEISIM MOJIEIUPOBAHUS

2.2

Tabnuunsie mopenu. Tabnuia Kak npeAcTaBIeHNEe OTHOUICHHUS

2.3

2.4

baspl gannbix. OTO0pP B TaONHIIE CTPOK, YAOBIETBOPSIOUINX 3aJaHHOMY YCJIOBHIO

I'pad. Bepmmna, pedbpo, nyts. OpreHTHPOBaHHBIE U HEOPUCHTUPOBaHHbIE Tpadbl. JlnHa (Bec)
pebpa. BecoBas marpuna rpada. [nuna nmytu Mexay BepmmHamu rpada. Ilouck
ONTUMAJBFHOTO MyTH B Tpade. HadanpHas BepmmHa (MCTOYHUK) U KOHEYHAs BEPIIUHA (CTOK) B
OopueHTHpOBaHHOM Tpade. BrrumcneHne koauvecTBa MyTeld B HANPABICHHOM alUKINYECKOM

rpade

2.5

Hepeso. Kopens, Bepmmna (y3en), muct, pedpo (myra) mepesa. Breicora aepeBa. Ilommepeso.
[Tpumeps! uconb30BaHus AepeBbeB. [lepedop BapuaHTOB ¢ MMOMOIIIBIO IepeBa

2.6

[lonsiTe MareMaTHdeckol MoOAENW. 3aJaud, pellaeMble C IOMOIIBI0 MaTeMaTH4YECKOIo
(xoMnbrOTEpHOT0) MozenupoBanus. OTiIMune MaTEMaTUYECKON MOJENIN OT HAaTypHOH MoJenu
U OT CJIOBECHOTO (JIMTepaTypHOTr0) OMKUCAHUS 00BEKTa

2.7

OTalbl KOMIIBIOTCPHOI'0 MOJCIHMPOBAaHUA: IMOCTAHOBKA 3aa4u, IMOCTPOCHUC MaTeMaTHYCCKOM
MOACIN, IIporpaMmMHas peali3anmsi, TCCTUPOBAHUC, IMPOBCACHUC KOMIIBFOTCPHOI'O
OKCIICPUMCHTA, aHaJIn3 €ro pe3yJjbTaToOB, YTOYHCHUC MOACIIN

ANrOpuUTMBI ¥ IPOrPaMMHUPOBAHKE

3.1

Pa36uenne 3amaun Ha noa3anaun. CocTaBiIeHHE AITOPUTMOB M IIPOTPAMM C HCIIOJIB30BAHUEM
BETBJICHUH, IIUKJIOB M BCIOMOTAaTEIbHBIX AJITOPUTMOB JUIsl YNPABJICHUSI MCHOJIHUTENEM WIH
JIPYTUMH UCTIOTHUTEISIMU

3.2

3.3

3.4

TaOnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHME M OTJIaJKa
IPOrpamMM, PEeaTHU3YIOLINX TUIIOBbIE AITOPUTMBI 00Pa0OTKH OTHOMEPHBIX YHCIOBBIX MACCHUBOB,
Ha OJIHOM W3 s3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHblii
AnropuTMUYecKuii SI3bIK): 3allOJIHEHHE YHCIOBOTO MACCHMBAa CIyYallHBIMH YHCIAMH, B
COOTBETCTBHUH C (JOPMYJION MIIM MyTEM BBOJIAa YHCET, HAXOKIEHHUE CYMMBI 3JIEMEHTOB MAaCCHBA,
JUHEHHBIA TIOMCK 33JaHHOTO 3HAYEHUS B MAacCHBE, IOJACYET DIIEMEHTOB MacCHBa,
YIIOBJIETBOPSIIOIINX 33/JaHHOMY YCJIOBHMIO, HaXOXXJIEHHE MHHHMMAIbHOTO (MaKCHMAaJIbHOTIO)
aneMeHTa MaccuBa. COpTUpOBKa MaccuBa

OO0paboTka MOTOKA JAaHHBIX: BBIYMCIECHUE KOJIHYECTBA, CYMMBI, CPEIHEro apu(hMeTHIecKoro,
MUHMMAQJIBHOTO M MaKCUMaJIbHOTO  3HA4Y€HUS  BJIEMEHTOB  MOCIIEI0BATEIbHOCTH,
YAOBJIETBOPSIOLIUX 3a/IaHHOMY YCIIOBHIO

VYnopasnenue. Curnan. OOpatHas cBs3b. [lodydyeHue CHUTHAIOB OT HU(POBBIX JATYUKOB
(xacaHus, pacCTOSHUSA, CBeTa, 3BykKa U Japyroro). IlpuMepsl HCHONB30BaHHS MPHUHIIMIIA
oOpaTHON CBSI3U B CHCTEMax YMpPaBIEHUS TEXHUYECKUMU YCTpPOMCTBaMH, B TOM YHCJIE B
pobotorexnuke. [Ipumepsl poOOTU3HPOBAHHBIX CHUCTEM (CHUCTEMa yMpaBIEHUS JIBKEHUEM B
TPAHCIIOPTHON CHCTEMe, CBapOYHAs JIMHHUS aBTO3aBOJIa, aBTOMATH3WPOBAHHOE YIPaBJICHHE
OTOILJIECHMEM J0OMa, aBTOHOMHAs CUCTEMA YIIPaBJIEHUS TPAHCIIOPTHBIM CPENCTBOM U Ipyrue
CHUCTEMBI)

WNudopmannoHHbIe TEXHOIOTHH

4.1

[Tonatue 00 >1MeKTPOHHBIX Tabuuuax. TuUObl JaHHBIX B siUEHKaxX HIEKTPOHHON TaOIHIIBI.
PenaxktupoBanue u ¢popmatupoBanue Tabuui. Betpoennsle pyHKIUM 17151 TOMCKA MaKCUMyMa,
MHUHHMYMa, CyMMBbl M cpegHero apugpmernueckoro. CopTHpOBKa JaHHBIX B BbIIEIEHHOM
nuanazoHe. IloctpoeHme auarpamMm (TUcTOrpamma, KpyroBas Juarpamma, TodeyHas
nuarpamma). Beibop tumna quarpamMMel




4.2

[IpeoOpazoBanue (opmyn mpu komupoBaHuu. OTHOCHUTETBHAs,, aOCONIOTHAs U CMEIIaHHAS
azpecarus

4.3

VYClIOBHBIE BBIYHMCICHUS B 3JEKTPOHHBIX Tabmuiax. CyMMHpOBaHME M TMOACYET 3HAYCHUH,
OTBEYAIOLINX 3aJaHHOMY YycioButo. OOpaboTka OonblMX HAOOPOB MaHHBIX. UYMCIEHHOE
MOJICIIUPOBAHKE B AJICKTPOHHBIX TaOIUIIaX

4.4

Ponp uH(DOpPMAIMOHHBIX TEXHOJOTHUH B Pa3BUTHH SKOHOMHKH MHUpPA, CTPAHBI, PETHOHA.
OTtkpeiThIe OOpa3zoBarenbHBIC pecypchl. llpodeccun, cBs3aHHbe ¢ HHPOPMATUKOH W
WHQPOPMAIIMOHHBIME TEXHOJIOTHSIMU: BeO-IMU3aliHED, MPOrPAMMHUCT, Pa3padOTYMK MOOMIBHBIX
MPUIOXKECHUH, TECTUPOBIIMK, APXUTEKTOP IPOrPAMMHOIO OO0ECHeUeHUs, CICHUAINUCT I10
aHaJIM3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UH®POPMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Koxa

NpoBepsieMoro
TpedoBaHMS

1

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

3HaTh (MOHUMATH )

11

Brnanenue OCHOBHBIMU MOHATUSAMU: MH(OpMAIs, eperada, XxpaHeHue 1 00padboTka
uHpOpMALUY, ANTOPUTM, MOJAEIb, IU(PPOBOKH MPOAYKT M UX HCIOIb30BAaHUE IS
peleHus yueOHbIX U PaKTHUECKUX 3aJau

1.2

BJIaIleHI/Ie IMOHATHUAMU:  BBICKA3bIBAHUC, JIOTMYCCKas oOIlepanusda, JIOTHYCCKOC
BBIPA’XXCHHUC

2.1

2.2

YMmers
YMeHHe omnepupoBaTh CIWHHUIIAMH HW3MEPEHHS HWH(POpPMAIMOHHOTO 00BbEMa U
CKOPOCTH TE€peavH IaHHBIX

YMeHue 3anuchiBaTh M CpaBHHMBaATh Ilenbie yucia oT 0 go 1024 B pa3iauyHbIX
MO3UIIMOHHBIX CHCTEMaxX CYUCICHUS C oOcHoBaHusIMH 2, 8, 16, BBIIOJHATE
apudmeTHuecKre ornepary HaJ HUIMH

2.3

YMeHue KOIUpoBaThb M JE€KOJMPOBaTb COOOLIEHHS IO 33JaHHBIM IpaBUIIaM;
MOHMMAaHWE OCHOBHBIX MPHUHIMIIOB KOAMPOBAHHUS HMHQOpPMAIMK  Pa3IUdHON
MIPUPO/IBI: TEKCTOBOM, rpadpuueckon, ayauo

2.4

2.5

2.6

YMeHHE 3anuchiBaTh JIOTMYECKUE BBIPAXKEHUS C MCIOJb30BAaHUEM JU3BIOHKINU,
KOHBIOHKIIMH M OTPULIAHHUS, ONPEAENISTh HCTUHHOCTD JIOTHYECKUX BBIPAXKEHUN, €CIIU
M3BECTHBI 3HAYCHHUSI HICTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUThH TAOIUIIbI
HUCTUHHOCTH JUIS JIOTUYECKUX BBIPAXKEHUM; 3aIIUCHIBATh JIOTUYECKUE BBIPAXKCHUSA Ha
M3y4aeMOM $I3bIKE MPOrPaMMHPOBAHUS

VYMeHHe COCTaBisITh, BBIMONHATH BPYYHYIO W Ha KOMIIBIOTEPE HECIIOKHBIC
AITOPUTMBI JUTs yripaBjieHus ucnonautensmu (UYepenaika, UepTéxXHUK U JAPyTHUE);
CO3[aBaTh W OTJAKUBATh MPOrPAaMMbl Ha OJHOM M3 SI3BIKOB MPOTrPAMMHPOBAHHS
(Python, C++, Ilackams, Java, C#, IllkonbHblii Anropur™Mudeckuii SI3bIK),
peau3yIolie HECIOKHBIE alTOPUTMbI  OOpabOTKHM  YHCIIOBBIX  JaHHBIX C
UCIIOJIb30BAHUEM IIMKJIOB M BETBJCHHH;, yMeHHe pa30MBaTh 3aJa4yd Ha TOA33a4H,
UCIIONIb30BATh KOHCTAHTBI, IEPEMEHHBIE M  BBIPAKEHHUS PA3JIMYHBIX  THIIOB
(4MCIIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX); QHAJIM3UPOBATh IPEII0KEHHBIM alTOPUTM,
OIpEeesITh, KaKue Pe3yJIbTaThl BO3MOXHBI MPH 33JaHHOM MHOKECTBE HCXOIHBIX
3HAYEHHUH

YMeHnue 3anucaTth Ha U3y4aeMOM S3bIKE€ NTPOrPaMMHUPOBAHMS AJITOPUTMBI ITPOBEPKU
JEJIMMOCTH OJHOTO ILIEJIOr0 4YMcia Ha JAPYroe, MPOBEPKU HATYpPaJbHOIO 4MCia Ha
MPOCTOTY, BbIAETNEHUS LU(P W3 HATYPAJIbHOTO 4YHCIA, IOUCK MAaKCHUMYMOB,
MHUHHMMYMOB, CYMMBI YHACJIOBOM MOCIEA0BATEIIBHOCTH

2.7

Bnanenue ymeHHeM OpHEHTHPOBATBCS B HEpapXMUYeCKOW CTpyKType (haitnoBoii
CHUCTEMBI, paboTarh ¢ (alloBOW CHUCTEMOW TEPCOHAILHOTO KOMIbIOTEpa C
UCIOJIb30BaHUEM TIpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeIaTh, IePEeMMEHOBBIBATh, YAAISATh U apXUBUPOBATH (ailsibl U KaTaJorH




2.8

Bnanenne yMeHMsIMM W HaBBIKAMHM  HCIOJBb30BaHHUA WH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJOTHIA JIJIsl TOMCKA, XpaHeHUs, 00pabOTKH U mepeaayu u
aHaJIM3a pa3IMYHbIX BUJOB HH(pOpMALUU

2.9

2.10

YMeHue BBIOUpaTh Coco0 MpeACTaBIeHUS JaHHBIX B COOTBETCTBUU C IIOCTaBICHHON
3amauert  (TaOnMIpbl, CXeMmbl, TrpaduKH, AUarpaMMbl) C  HCIOJIb30BaHHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00PaOOTKU JaHHBIX

YMmenue (QopmanuzoBaTh W CTPYKTYpHpPOBATh  WH(MOPMALUIO,  HUCIOIB3YS
ANEKTPOHHBIE TaONWIbBl A 00pabOTKM, aHalnu3a W BHU3YaIU3alUU YHCIOBBIX
JAHHBIX, B TOM 4YHCIIE€ C BbIJEJICHHEM Iuana3oHa TaOIUIbl U YIOPAI0YMBAHUEM
(COPTUPOBKOI) €ro 3JIEMEHTOB, yYMEHUE MPUMEHSTh B JJIEKTPOHHBIX TaOJIMIIAX
(dbopMyIbI A1 pacuyéTOB C UCHOIB30BAHUEM BCTPOSHHBIX (DYHKIMH, aOCONIOTHOM,
OTHOCHUTEIIbHOM, CMEIIaHHOW aJipecallii; UCIOIb30BaTh 3JIEKTPOHHBIC TAOIHIIBI [T
YHCIEHHOTO MOJICIMPOBAHUS B MIPOCTHIX 3aj]auax U3 pPa3HbIX MPEIMETHBIX o0nacTen




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D I1O
NHPOPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

#HHPar###1.1

[{udposast rpaMOTHOCTD

®aiinel 1 nanku (karajgoru). [IpuHIUNBE mocTpoeHus ¢aiaoBeix cucteM. [lomHoe uMs
¢aina (manku). [Iyte x daitny (manke). Pabora ¢ ¢aiinamu U karajgoramu CpeiacTBaMH
OTIEPAIIMOHHON CHCTEMBI: CO3JaHHe, KOMUPOBAaHUE, MEpPEMEIICHUE, NMePECUMEHOBAHUE U
ynanienne (aityioB n nmanok (karaioroB). Tumbl ¢aiinoB. CBoiicTBa (aitoB. DaitioBeIi
meHemkep. [louck ¢aitnoB cpeacTBaMu onepanuoHHON CUCTEMBI

OO0benuuenne kommbiOTepoB B cerb. Cerb HuTepHer. BebO-crpanuia, BeO-Caidr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [Touckosbie cuctemsl. [lorck mHDOpMarmu

12 M0 KJIIOYEBBIM CJIOBaM U MO H300paskeHuto. J[ocTtoBepHOCTh MH(OpPMALINHY, MMOTYYSHHON
u3 Mnrepuera. IP-aapeca y3moB. CereBoe XpaHEHHE TaHHBIX

2 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
JIMCKpPEeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHMS HEMPEPHIBHBIX 0OBEKTOB U MPOIIECCOB C
MOMOIIbIO JUCKPETHBIX JaHHBIX.

CumBon. AndaBur. Momuocts andasura. J[Bouunsii andasutr. KomuuectBo

BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMI) (UKCHPOBAHHOW JUIMHBI B JIBOMYHOM

andasure. [IpeodpazoBanme modoro andaBura K IBOUYHOMY. KOTMYECTBO pa3IMmIHBIX
2.1 CJIOB (PMKCHPOBAHHOM JJTUHBI B alihaBUTE ONpPEIEIEHHON MOIITHOCTH.

KoaupoBanue cHMBOJIOB OIHOTO ajidaBUTa C TOMOIIbIO KOJOBBIX CJIOB B JAPYyrOM

andasute, KooBas Tabnuia, nekonaupoBanue. Koguposanue TekcToB. PABHOMEPHBIN KO/,

Hepasnomepnsiii koa. Komupoka ASCII. BocemubOutHble KomupoBku. [loHsTHE O

koaupoBkax UNICODE. JlekonupoBanue cooOiieHuil ¢ CMOIb30BaHUEM PaBHOMEPHOTO

¥ HepaBHOMEPHOTO Koja. MHbopMalimoHHbIH 00BEM TEKCTa

NudopmaninoHHblii 00bEM TaHHBIX. BUT — MUHUMAaNbHAasg €IWHUIA KOJHYECTBA
99 uH(poOpMalluu — ABOWYHBIA pa3psa. Eauaunsl uzmepeHus MHGOPMAIMOHHOTO 00BEMa

' JaHHbIX. burt, Oaift, kumobaiir, merabaiit, rurabaiiT. CKOpoCTh Mepefauu JaHHBIX.
EMWHAIIBI CKOPOCTH TIepeIavun JaHHBIX
KonupoBanue mBera. L[BetoBbie Mmoxaenn. Mogens RGB. I'myGuna koaupoBaHusl.

23 [TanuTpa.

' PactpoBoe 1  BekTopHOe mpeicTaBieHue — uzoOpaxenuil. [lukcens.  Onenka
nH(GOPMaIIMOHHOTO 00BEMA rpauecKuX JaHHBIX I PACTPOBOTO N300paKEHUS
KomupoBanue 3Byka. Pa3psaHocTs 1 acTora 3anucu. KomndecTBo KaHAIOB 3aITHCH.

24 OrneHKa KOJMYECTBEHHBIX MApaMeTPOB, CBS3aHHBIX C MPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (pailioB
Hemo3uiimonHele W TMO3WIMOHHBIE CHUCTeMBI cyucleHus. Andasut. OcHOBaHUE.
95 PazBépuytas ¢opma 3anucu uncna. [lepeBos B I€CATUYHYIO CHCTEMY YHCEN, 3alTMCAHHBIX
' B JPYTUX CUCTEMaX CUUCIICHUS.
PuMckast cuctema cuucienus
JBonunas cucrema cuucinenus. IlepeBon uensix umcen B mpenenax ot 0 mo 1024 B
JBOMYHYIO CUCTeMY cuuclieHusl. BocbmepuuHas cucrema cuucienus. IlepeBon uncen us
2.6 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO W JECATUYHYIO CHCTEMBl UM 0OpaTHO.

[IlectHaguarepuuHas cucrema cuuciaeHus. llepeBon uucen W3 1IECTHAAUATEPUYHOU
CUCTEeMBl B JIBOMYHYIO, BOCBMEPUYHYI0 U JCCATHUYHYIO CHCTEeMBl U 0OpaTHO.




Apudmerndeckue onepaniy B JBOUYHON CUCTEME CUMCIICHUS

2.7

Jlorndeckue BbICKa3bIBaHMA. JIOrMYecKkHe 3HAYCHMS BBICKA3BIBAHMN. ODJICMEHTApHBIE U
COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u» (KOHBIOHKLHSA, JIOTMUECKOE
YMHOXEHHUE), «WIN» (AU3BIOHKLUSA, JIOTMYECKOE CIIOXKEHHE), «HE» (JIOrM4ecKoe
orpunanue). [Ipuopurer norndyeckux onepauuit. OnpeneneHne UCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHUS, €CJIM MU3BECTHBI 3HAUYECHUSI UCTUHHOCTH BXOJSILUX B HETO 3JIEMEHTAPHBIX
BbICKa3pIBaHUM. Jlormueckue BbIpakeHus. [IpaBuiia 3amucu JIOTMYECKUX BBIPAKCHUIA.
[Toctpoenue TabaUIl HCTHHHOCTHU JIOTHYECKUX BBIPAKCHUN

2.8
2.9

2.10

2.11

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEPpA

HerepBIBHBIe U AJUCKPCTHBIC MOOCIIH. I/IMI/ITaHI/IOHHBIC MOJACIIH. I/Il"pOBI)Ie MOICIH.
OH€HKa AICKBATHOCTHU MOACIIU MOACITIUPYEMOMY O6’beKTy " OeJIsIM MOACIUPOBaHUA

TaGmuunbie Moaenu. Tabnuia Kak mpeacTaBiecHUue OTHOIICHUs. basel manupix. OTOOp B
TabJIMIIE CTPOK, YIOBIECTBOPAIOIINX 3aJAHHOMY YCIIOBHUIO

I'pad. Bepmmna, pedpo, nmyTs. OpueHTHPOBaHHBIE U HEOPUEHTHPOBaHHBIC Ipadbl. inHa
(Bec) pebpa. BecoBas martpumna rpada. Jnuna mytu mexnay BepmmHamu rpada. [louck
ontuMalibHOro nyTtu B rpade. HauanbHas BeplimHa (MCTOYHMK) M KOHEYHAs BEpLIMHA
(cTOK) B OpHEHTHUPOBAHHOM rpade. BbruncieHue koiauuecTBa MyTed B HalpaBICHHOM
AIMKJINYECKOM rpade

2.12

HepeBo. Kopenb, BepmmHa (y3em), nuct, pedpo (myra) aepeBa. Bwicota paepesa.
[Monnepeso. Ilpumepsl wucnonb3oBaHus JepeBbeB. [lepebop BapHaHTOB C TOMOIIBIO
JepeBa

3.1

3.2

ANTOpPUTMBI U TPOTPAMMUPOBAHHE

CgpoiictBa anroputma. CriocoObl 3amucu anropuTMa (CIOBECHBIM, B BHAE OJIOK-CXEMBI,
porpaMma).

CocraBieHre aJrOPUTMOB M MPOrpaMM C HCIOJIB30BAHUEM BETBICHHU, IMKIOB H
BCIIOMOTATENbHBIX AJITOPUTMOB JJIsi ympaBieHus ucnoiHureneM (Pobort, Yepemnarika,
YepTéxHUK U Apyrue). BeinoiHeHne anropuTMOB BPyUHYIO U Ha KOMITbIOTEpe

SI3pik  mporpammupoBanust  (Python, C++, TIlackams, Java, C#, IllkonbHblii
AnroputMuyecKuit SA3bIK).

CucremMa nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIIATOP, OTIATUHUK.
IlepemenHas: Tum, nMms, 3HaueHue. Llenpie, BemecTBEHHbIE U CHMBOJIBHBIE IEPEMEHHBIE.
Omnepatop mpucBauBaHus. Apu(METHUECKUE BBIPAKEHUS U TOPSAJOK UX BBIYUCICHHS.
Onepauyuy ¢ LEABIMH  YHUCIIAMHU: LEJIOYUCIEHHOE JIEJIEHHE, OCTaTOK OT JCJICHUs.
BerBnenus. CocraBHbIe YCIOBUS (3aIUCh JIOTHYECKUX BBHIPAKEHUN HA M3Y4aeMOM SI3bIKE
nporpaMmupoBanus). Haxoxaenue MUHUMyMa

U MakCHMyMa M3 JBYX, TPEX W YEThIpEX uwncen. PemreHne KBajpaTHOTO ypaBHEHHS,
MMEIOUIET0 BeUleCTBEHHbIEe KopHHU. [lukn ¢ ycnoBuem. AnroputM EBknmpa s
HaXOXXJCHUS HauWOOJbIIEro OOINEro NeNuTeNs JBYX HaTypalbHBIX uucen. Pa3Ouenue
3alMCH HATYPAJIBHOTO YHUCJIA B IO3UIIMOHHOM CHCTEME C OCHOBAaHWMEM, MEHBIIUM WM
paBHbiM 10, Ha otTaenpHble UUppel. [luka ¢ nepeMeHHON. ANTOPUTMBI TPOBEPKHU
JEIMMOCTH OJHOTO LEJIOr0 YHCila Ha JApyroe, MPOBEPKUM HATypaJbHOIO 4YHUCIAa Ha
IIPOCTOTY

3.3

OO0OpaboTka  CUMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[NocumBonbHas oOpabGoTka cTpok. IloAcu€r 4acToThl MOSBICHHS CHMBOJIA B CTPOKE.
Bcerpoennsie pyHKImn 11 00pabOTKH CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB padOTHl aIrOpUTMa IMPH JAHHOM MHOXKECTBE
BXOJHBIX JaHHBIX, ONIPEAEIEHUE BO3MOXKHBIX BXOAHBIX JaHHBIX, IPUBOAALINX K JAHHOMY




pe3yabTaTry

3.5

Tabnuunble BenmuuuHbl (MaccuBbl). OmHoMmepHble MaccuBbl. CocTaBieHHE U OTIaJAKa
IpOrpaMM, PEATU3YIONUX THUIIOBBIE AITOPUTMBI OOpPaOOTKM OJHOMEPHBIX HYHCIOBBIX
MacCHBOB, Ha OJHOM W3 sI3bIKOB mporpammupoBanus (Python, C++, IMackans, Java, C#,
[[IxonbHBIA ANTOPUTMUYCCKUNA SI3BIK): 3aMOJIHEHHE YHCIOBOTO MAaCCHBA CIyYalHBIMH
YHCIIaMU, B COOTBETCTBUU C (POPMYJION MM MYTEM BBOJAA YHUCEIN, HAXOXKIACHHE CyMMBbI
AJIEMEHTOB MAaCCHUBA, JIMHEWHBIA MOMCK 3aJaHHOIO 3HAYEHUS B MAacCCHUBE, MOJCYET
AJIEMEHTOB  MAacCHUBa,  YAOBJIETBOPSIOIIMX  33JaHHOMY  YCJIOBHMIO, HaXO0XXJICHHE
MUHUMAJIBHOTO (MaKkCUMaIbHOI0) 35eMeHTa MaccuBa. CopTupoBka maccuBa. O6paboTka
MOTOKAa JAaHHBIX: BBIYMCICHUE KOJIUYECTBA, CYMMBI, CPEIHEro apu(pMETHUECKOro,
MUHUMQJIBHOTO ¥  MAaKCHMAaJbHOTO 3HAYEHUS DJIEMEHTOB  IOCJIEOBATEIHHOCTH,
YAOBJIETBOPSIOIINX 33/ITAHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnan. O6patHast cBs3b. [logydeHne curHagoB oT HU(PPOBBIX JATYMKOB
(HampuMmep, KacaHus, pacCcTOSHUSA, CBeTa, 3ByKa). lIpumeps! ucrionb30BaHUs NpUHIMUIA
0o0paTHON CBA3M B CHUCTEMAax YIPAaBICHHUS] TEXHUYECKHMMH YCTPONHCTBAMHU C IIOMOIIbIO
JATYMKOB, B TOM YHUCIIE B POOOTOTEXHUKE

WNHupopmanronHble TEXHOIOTUH

4.1

TexkcToBble JOKYMEHTBHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHulla, ab3al, cTpoKa, CJIOBO,
CHUMBOJ).

TeKCTOBBIH MPOIECCOp — WHCTPYMEHT CO3JaHHsI, PENAaKTUPOBAHUS M (POPMATUPOBAHHS
TtekcToB. [IpaBunma HaOopa Tekcra. PenaktupoBanue Ttekcra. CBOIHCTBa CHMBOJIOB.
HIpudrt. Tunsr mpudtoB (pydaeHsle, ¢ 3aceykaMy, MOHOLIMpPUHHBIE). [lomyxupHoe u
KypcuBHOe HauepraHue. CBoiicTBa a03aleB: IpaHULbI, a03alHBIA OTCTYN, WHTEpPBAJ,
BeIpaBHHUBaHue. [lapameTpsr crpanunbl. CtaneBoe GpopmarupoBanue. CTpyKTypHUpOBaHHUE
UHPOpPMALIUU C MOMOIIBIO CIIMCKOB M Tabmui. MHoroypoBHeBble cnucku. /loGaBieHue
TaOJIUI] B TEKCTOBBIE JIOKYMEHTHl. BcTaBka M300pa’keHHI B TEKCTOBBIE JTOKYMEHTBHI.
OOTtexkanne u300pakeHUN TEKCTOM. BKiroueHHE B TEKCTOBBIM JOKYMEHT Juarpamw,
dbopMyI1, HyMepaluu CTpaHuIl, KOJOHTHTYJIOB, CCBIJIOK U IPYTHX DJIEMEHTOB

4.2

PacrpoBbie pucynku. Mcnonb3zoBanue rpauueckux NpUMUTHBOB.

Onepanuu  peakTUpoBaHUs rpadUyecKuX OOBEKTOB, B TOM 4YHCIE U(PPOBBIX
dororpaduii: u3MeHeHHe pazMmepa, oOpe3Ka, MOBOPOT, OTpakeHHe, paboTa ¢ o0IacTIMH
(BbLIETICHHE, KONMMPOBAaHUE, 3alMBKa I[BETOM), KOPPEKIHUS IIBETa, SPKOCTH H
KOHTpacTHOCTU. BekrTopHas rpaduxa. CoznaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpeJCTBaMHU TEKCTOBOT'O IpOLEccopa WM APYTuX nporpamm (npuioxxenui). Jlobasnenue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroToBka MynbTUMENUUHBIX Tipe3eHTanmid. Craiin. JloOaBneHue Ha cimaii TeKcTa U
n3o0paxkenuit. PabGora ¢ Heckompkumu  cinaigamu.  JloGaBienwe Ha - crlaiifg
ayJIMOBU3YAIbHBIX JaHHBIX. AHUMAIUS. [ HIepCcChUIKH

4.4

Tumnbel JaHHBIX B SYEMKax SJEKTPOHHOM Tabimibl. PemaktupoBanue u GhopMaTupoBaHUE
Tabnuil. BecTpoeHHbIe PYHKIMH IS TOMCKAa MaKCUMyMa, MUHUMYMa, CYMMBI B CPETHETO
apudmernueckoro. CopTHpOBKa [aHHBIX B BBIIEICHHOM auana3oHe. llocTtpoeHue
auarpaMMm (THCTOrpaMma, KpyroBas JuarpaMma, TouedyHas auarpamma). Beibop Tuma
nuarpammbl. [IpeoOpazoBanne Gopmyn npu konupoBanuu. OTHOCHUTEIbHAS, a0COTIOTHAS
U CMeIIaHHas ajipecalius

4.5

VYcnoBHBIE BEIMHUCICHUS B JICKTPOHHBIX Tabnunax. CyMMHUpOBaHUE U TTOACYET 3HAUCHHH,
OTBEYAIOIIUX 33/JlaHHOMY ycioBuio. O0paboTka 0oibIINX HAOOPOB JaHHBIX. UMCIEHHOE
MOJICIIUPOBAHKE B AJICKTPOHHBIX TaOIHIIaX
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«Dusukon abd // https://physicon.ru/catalogeor

eDoxcBop // https://vk.cc/cOQ5wWY L

«DK3ameH-meaua https://examen-media.ru/

4 xmacc // https://www.yaklass.ru/
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