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TMOSICHUTEJIbHAS 3AITMCKA

[Tporpamma 1o uH(GOpPMATHKE Ha YPOBHE OCHOBHOIrO 006mero o6pa3oBaHus COCTaBlIEHA HA OCHOBE
TpeGoBaHUH K pPE3y/ibTATAM OCBOCHHS OCHOBHOM 006pa30BaTeNbHOH HPOrpaMMBl OCHOBHOIO 0OmMIEro
o6pasosanus, npeacrapineHHsx 8 OI'OC 000, a takxe deaepansHoit pabodeit MporpaMMbl BOCITUTAHUSL.

[lporpamMma mo uH(pOpPMaTHKe MaéT MpEACTaBIEHHME O NeaX, oOmeH crparerud oOydeHwus,
BOCIIMTAHKS ¥ PasBHTH OOydarommxcs cpeicTBamu MH(oOpMaTHky Ha 6a30BOM YPOBHE, YCTAHABIIMBAET
obs3arensHOe IPeAMETHOE COIEpKaHue, IpelyCMaTpUBaeT ero CTPYKTYPUPOBAHUE [0 pasjeiaM u TeMaM.

ITporpamma mo uHbOPMATHKE ONIpeAeiaeT KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPHCTHUKHU
yueOGHOTO MaTepHana Ui KaXIOro rojia M3yYeHHS, B TOM YHMCIE I COIEPKATEIBHOIO HAIOJIHEHMS
pasHOro B2 KOHTPONS (IMPOMEKYTOUHOHM aTTecTalud OOYYarOIMXCs, BCEPOCCHHCKHX IPOBEPOYHBIX
paboT, rocy1apcTBEHHOH HTOTOBOM aTTECTAIUH).

[Tporpamma 110 MHGOPMATHKE SIBISIETCS OCHOBOM U1l COCTABIIEHMS aBTOPCKHUX YdeOHBIX MpOrpamm,
TEMATHYECKOTO ITAHUPOBAHHS Kypca yUUTelleM.

[ensimMu u3ydeHns HHOPMATHKH Ha yPOBHE OCHOBHOT0 00mmiero o0pa3oBaHus SBISIOTCA:

(opMUpOBaHWE OCHOB MHPOBO33DEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3sBHTHSA
Haykd HMHOOPMATHKM, JOCTIKEHHSM HAyYHO-TEXHHHYECKOTO Mporpecca ¥ OOIMECTBEHHOH MpaKTHKH, 3a
CyéT pa3BUTHS mpeacTaBieHuil o6 uHbOpPMALHMH KaK O BaKHEHINEM CTPATErHYECKOM PECypce pasBUTHA
JIMYHOCTH, TOCYapcTBa, o0ImecTBa, MIOHUMAHUS POJTH HH(GOPMAIIMOHHBIX IIPOIeccoB, HHYOPMAIHOHHbIX
pecypcoB ¥ HHGOPMALMOHHBIX TEXHOJIOTHH B yCI0BHAX UbpoBo# TpanchopManuu MHOTHX Chep KU3HH
COBPEMEHHOr0 00IIeCcTBa;

obecneueHne yCIOBHH, CIIOCOOCTBYIOIIMX Pa3BHTHIO aIrOPHTMHMYECKOr0 MBIIUIEHHS  Kak
He0OX0IMMOT0 YCI0BHS MPO(ECCHOHABHOM AEITENLHOCTH B COBPEMEHHOM HH(OPMAIIHOHHOM 00IIecTBe,
IIPE/INOJIAraromero crnocodHocts obywaromerocss pa3OMBaTe CIOKHBIC 3ajaud Ha Oosee IpoCThIE
moj3a7a4yd, CpPaBHUBATH HOBBIE 3aJaull ¢ 3a7adaMM, pPEMEHHBIMM paHee, ONpEeEeNsATh IIard il
JOCTHKEHHA Pe3yNbTara H Tak Jajee;

(GopMHpOBaHHE M Ppa3BHTHE KOMIeTeHUMH oOydaromuxca B 00nacTd  MCIOJIB30BaHHMA
HHPOPMALHOHHO-KOMMYHMKAMOHHBIX TEXHOJIOTHIH, B TOM YHCJIC 3HAHWH, YMCHHH M HaBBIKOB paboTHI ¢
uHpOpManueil, MpOrpaMMHUPOBAaHUs, KOMMYHHKAIIMM B COBPEMEHHBIX HIM(POBBIX Cpelax B YCIOBHAX
obecnieuenns HH(POPMATHOHHOH 6e30ITaCHOCTH TMYHOCTH 00yYaroIerocs;

BOCITUTAHHE OTBETCTBEHHOI'0 M M30HpaTEeIbHOr0 OTHOLIEHHS K HHPOpMALHU ¢ y4ETOM IPABOBBIX H
ITHYECKMX AaCIIEKTOB €& pAaclpoCTpaHeHHs, CTpPEeMJICHHS K MPOAODKeHHI0O oOpasoBaHus B oOnacTu
uHOOPMAIMOHHBIX  TEXHONOTHA ¥ CO3UJATENBHOM  JEATENBHOCTH C  NpPUMEHEHHEM  CPEJICTB
HHGOPMAIMOHHBIX TEXHOTOTHH.

HupopmaTnka B OCHOBHOM 001meM 00pa3oBaHUM OTPaKaeT:

CYIIHOCTE MHQOPMATHKH KaK HAy4HOH JMCHHUIUIMHBI, M3ydaiolmlell 3aKOHOMEPHOCTH NPOTEKaHHUA H
BO3MOJKHOCTH aBTOMATH3aLUU MHGOPMAIIMOHHBIX IIPOLECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE 00nacTH npuMeHeHHs HHDOPMATHKH, NpEXIe Bcero HHGOPMAIMOHHBIE TEXHOJIOTHH,
YIIpaBICHHE U COLHAIBHYIO chepy;

MEXIUCIUILTHHAPHEIM XapakTep HHYOPMATHKHA ¥ HH(DOPMAIIMOHHOH! NeSTENbHOCTH.

M3yuenne HHGOPMATHKH OKa3hIBAaCT CYLIECTBEHHOE BIHAHHME Ha (OPMHPOBAHHE MHPOBO33PEHHS
o0ydaromerocs, €ro JKH3HEHHYIO IIO3MIMIO, 3aKJajblBaeT OCHOBBl MOHHMAaHUS IPHHIMIIOB
(GYHKIIHOHHPOBAHUS ¥ HMCIIONB30BaHMS HWHOOPMAIMOHHBIX TEXHOIOTUH KaK HEOOXOAMMOr0 MHCTPYMEHTa
npakTHYecKu J000# esSTeNbHOCTH M OJHOrO M3 Haubolee 3HAUYUMBIX TEXHO/IOTMYECKMX JOCTHKEHHH
COBPEMEHHOH IHBHIM3anuH. MHOTHE NpeJIMETHBIC 3HAHWA H CHOCOOBI JEATEIBHOCTH, OCBOCHHEBIC
oOydaroImuMucs TpH H3y4eHHH HH(OpPMATHKM, HAXOAAT NPUMEHEHHMEe KaKk B pamkax 00pa3oBaTelbHOr0
mpouecca INPH HM3YYEeHHH APYTHX MPEAMETHBIX oOnacTed, Tak M B HMHBIX JKH3HEHHBIX CHTYaIlHsX,
CTAHOBSTCS 3HAYUMBIMM 1S (OPMHpPOBAaHHMS Ka4eCTB JHMYHOCTH, TO €CTh OPHEHTHPOBAaHEI Ha
(opMHEpOBaHKE METANIPEIMETHEIX H THIHOCTHBIX Pe3yJIbTaToB 00yYeHH .

OcHoBHEIe 3a1a4n yuebHOTO npeamMera «Mudopmarukay — chopMUpoBaTh y 00ydarOMIUxCs:



MOHHMAHHE TIPHHIMIIOB YCTpOicTBa M (YHKIIMOHHpPOBaHHS O00BEKTOB IH(POBOro OKpPYIKEHHS,
TIpe/ICTaBNIeHNA 00 NCTOPHU W TEHJCHIWAX Pa3BHUTHI HHGOPMATHKH Ieproza Iu(GpoBo# TpaHCHOpMaHn
COBpeMeHHOro obmecTBa;

3HAHUS, YMEHHs H HABBIKA TPaMOTHOH NOCTAaHOBKH 3a/la4, BO3HHMKAKOIIHX B MPaKTHIECKOH
JEeATELHOCTH, Ui KX pelleHHs ¢ IOMOIIBI0 HH(OPMAIMOHHBIX TEXHOJIOTHH, YMEHHS W HaBBIKHU
dbopManM30BaHHOrO OMUCAHHS TOCTABICHHBIX 3a/1a4;

6azosple 3HaHMA 00 HHQOPMAIIMOHHOM MOJEIHPOBAHHH, B TOM YHCIE O MaTEMaTHYECKOM
MOJEITMPOBAHHAH,

3HAaHHE OCHOBHBIX AJITOPUTMHYECKHX CTPYKTYP M YMEHHE NIPHMCHATH 3TH 3HAHHA /I ITOCTPOCHHA
QITOPHTMOB PELICHU 3a7ad [10 KX MaTeMaTHIECKHM MOJIEIIIM;

YMEHHUS H HaBLIKH COCTAaBJIEHHS IIPOCTHIX MPOrPaMM IO IOCTPOCHHOMY alrOPUTMY Ha OIHOM U3
A3BIKOB IIPOrpaMMHPOBAHUS BEICOKOTO YPOBHS;

YMEHHA ¥ HaBbIKM 3()(EKTHBHOIO HCIONL30BAHMA OCHOBHBIX THIIOB I[PHUKJIAIHBIX POrpamMm
(mpuyoxkeHnH) oOmero HazHadeHHs H HHPOPMAUMOHHBIX CHCTEM JUI pEIIeHHs € HX IOMOIIBIO
MPaKTHYIECKUX 3a/1ad, BrajacHue 0a30BBIMH HOpMamMu WHGOPMAIIMOHHOM 3THKA W IIpaBa, OCHOBaMH
uH(pOpMaIMOHHOHN 6e30macHOCTH;

YMEHHE TI'PaMOTHO HMHTEPHIPETHPOBATH PE3YJIbTaThl PEHICHUS NPAKTHYECKUX 3aJa4 C IMOMOIIBI0
HH(GOPMAIMOHHBIX TEXHOJIOTHH, IPHMEHATH IIOTyYeHHEIE Pe3y/IbTAaThl B IPAKTHYECKOH NesTeTEHOCTH.

[lenu m 3ana4yy M3ydeHHs HHQOPMATHKH Ha YPOBHE OCHOBHOI'O 00mero o0pa3oBaHHsA ONPEIEISIOT
CTPYKTYPY OCHOBHOTO COJEpKaHHsA y4eOHOro ImpeaMeTa B BHJE CHEAYIOIHX HETHIPEX TeMaTHYECKHX
pa3zeiioB:

uudpoBasi FpaMOTHOCTH;

TEOpPETHIECKHE OCHOBEI HHYOPMATHKHY;

ANTOPUTMEI U IIPOTPAMMHUPOBAHUE;

HHPOPMALIMOHHBIE TEXHOIOTHH.

Ha n3ydenue nHpopMaTHky Ha 6a3oBOM ypoBHE oTBOgHTCA 68 "acoB: B 8 kmacce — 34 gaca (1 9ac B
Heznemo), B 9 kiracce — 34 yaca (1 yac B HeZeImo).



COJIEPZKAHUE OBYYEHUS
8 KJIIACC

TeopeTudeckue 0CHOBbI HH)OPMATHKH

Cucrembl c4MCICHHAS

Hemo3MIMOHHEIE ¥ TO3UIHOHHEbIE cucTeMbl cuucienns. Andasnt. OcnoBanue. PassepuyTas dpopma
sanmcH 9ucia. [lepeBos B ASCATHIHYIO CHCTEMY YHCE, 3alICAHHBIX B IPYTHX CHUCTEMAX CUHCIICHHS.

Pumckas cucTeMa CUMCICHHS.

JlBouynas cucTeMa cuuciaeHMs. IlepeBo LENBIX HMCEN B MpENenax 0T 0 no 1024 B IBOMYHYIO
cHCTeMy cuMciieHus. BoceMepuuHas cucreMa cuucienus. Ilepeson wmcen us3 BOCBMEPHYHON CHCTEMBI B
IBOMYHYIO M JECATHYHYIO CHCTeMBI U oOpartHo. lllecTHaanaTepuIHas CHCTEMA CUMCTICHUS. ITepeBoj yucen
W3 MEeCTHAINATEPHYHOM CHCTEMBI B IBOMYHYIO, BOCBMEPHYHYIO H AECATHYHYIO CHCTEMBI H obpartHo.

ApudMeTHdecKue Onepayy B IBOMYHON CHCTEME CHHCIICHH.

Jj1eMeHThI MATEMATHYECKOi JTOrHKH

Jlormgeckue BhICKa3bIBaHHS. JIorMyeckme 3HAa4YeHHs BBICKA3bIBAHMH. DJIEMEHTapHbIE W COCTABHBIE
BBICKA3EIBaHMS. JIOTHYECKHe ONeparuu: «u» (KOHBIOHKIIHS, IOTHIECKOE YMHOKEHHE), KHITH) (JIM3BIOHKIIN,
JOTHUECKOE CIIOXKEHNE), «He» (Tormueckoe orpuuanne). [Ipuopurer normyeckux onepauuit. Onpenenenue
HCTHHHOCTH COCTABHOTO BBICKA3bIBAHHA, €CJIM M3BECTHBHI 3HAUEHHMS HCTHHHOCTH BXOJAIMX B HETO
JJIeMEHTapHBIX BhcKasiBaHui. Jlormdeckue BhIpakeHus. llpaBuia 3amuCH JIOTHYECKUX BBIpa’KEHUH.
[TocTpoenne TabIul, HCTHHHOCTH JIOTHYECKHUX BhIPKEHHH.

Jlorueckue 3IeMEHTHL. 3HaKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIIBIOTEPA.

AJIrOPHTMBI H NPOrpaMMHpPOBaHHE

HenoaHuTed H AJIrOPHTMBL. AJITOPATMHYECKHE KOHCTPYKIHH

[TonsTHe anropuT™a, MCHOIHUTEH ANrOPUTMOB. AJITOPUTM KaK IUIaH YIPABISHHUA UCIOJIHUTEIIEM.

Caoiicta anroput™a. Crioco6bl 3anucH anropiT™a (CI0BECHSIH, B BA/E GI0K-CXEMBI, IPOrpaMma).

AnropuTMMYecKHe  KOHCTpykumn. KoHerpykmms — «crnepoBaHuey.  JIMHEHHBIH — alrOpHTM.
OrpaHuueHHOCTh  JMHEHWHBIX  AIFOPHTMOB! HEBO3MOXHOCTh  NPEAYyCMOTPETh  3aBHCHMOCTB
OCeI0BATEIbHOCTH BBIOJHAEMBIX JEHCTBHHE OT HCXOMHBIX JaHHBIX.

KOHCTpYKIHs «BETBICHHE»: MONHAS M HemonHas (opMbl. BBIIONHEHHE M HEBBIIOJHEHHE YCIIOBHA
(MCTHHHOCTBH ¥ JIO)KHOCTB BbICKa3bIBaHKs). [IpoCThIE M COCTABHBIC YCIIOBHAL.

KOHCTpYKIHS «IOBTOPEHHUS»: [UKIIBI ¢ 3aJaHHBIM YHMCIIOM MOBTOPEHHH, C YCIOBHEM BBIIOTHEHMS, C
MEPEMEHHOH [IHKIIA.

PaspaGoTka a1 GOPMATEHOrO HCIONHUTENS ANTOPUTMA, NPHBOAIETO K TpeOyeMOMy pesyibTary
P KOHKPETHBIX MCXOIHBIX NaHHBIX. Pa3paboTka HECIOKHBIX airOPHTMOB C HCIOIB30BAHHEM IHKIOB M
BETBIICHHIT I YIpapseHus GOopMaTbHEIMU HCIIONMHUTEIMH, TakuMu Kak PoGor, Ueperaika, YepTéxHUK.
BLIIOIHEHHAE ATOPUTMOB BPY4HYIO H Ha KOMIIbioTepe., CHHTAKCHYEeCKHe H JTormaeckHe omHuOKa. OTKassl,

531K MpOrpaMMHpPOBAHHSA

S3p1k iporpammuposans (Python, C++, ITackans, Java, C#, IlIkonsabit AmropuTMAdecKui S3bIK).

CucTema IporpaMMHEpPOBAHHUS: PEJAKTOP TEKCTA MPOrpaMM, TPAHCIATOP, OTIATIUK.

[lepemenHas: TUII, UMs, 3HadeHue. L{enble, BEIMECTBEHHBIE U CHMBOJIbHBIE ICPEMEHHBIC.

Omnepatop npucBauBaHusA, ApudMeTHYeCKHEe BEIPAKCHUS W TOPSMOK MX Bhraucienus. Onepauuu ¢
LEJBIMHA YHCIIAMH: IIEJIOUUCIIEHHOE JIeJIEHHE, OCTaTOK OT NETICHHUS.

Bersnenus. CocraBHble YCIOBHA (3amHCh JIOTMYECKMX BBIPOKCHMM Ha HM3y4aeMOM  si3bIKe
nporpaMmupoBanus). Haxoxaenne MHHEMyMa M MaKCHMyMa M3 JBYX, TpEX M YETHIPEX umcen. Pemenue
KBaJpaTHOr0 YPaBHEHHUSA, HMEIOMIETO BEIECTBEHHEIE KOPHH.

Juanorosasl OTJaJKa TMPOrpaMM: IIOLIATOBOE BBIIOJIHEHHME, IIPOCMOTP 3HAYCHHM BCJIMYHH,
OTNAa0YHbBIH BRIBOJI, BRIOOD TOYKH OCTaHOBA.

[ukn ¢ ycmosueM. Anroput™ EBximaa uis HaXOoKIEHHs HauOOJBINEro OOMIEro AemUTeNns ABYX
HATYpaIbHBIX 9HceNl. Pa3buenHne 3amucu HaTYPaJbHOTO YHC/IA B IO3HIMOHHOM CHCTEME C OCHOBaHHUEM,
MEHBIIMM MK paBHBM 10, Ha OTAeNbHEIE HADPEL



[k ¢ mepeMeHHOM. ANTOPHTMBI IPOBEPKHU JIETMMOCTH OJJHOTO IEJI0r0 YHCIia Ha JPYroe, NPOBEpKH
HaTypaJIbHOIO YHCJIA Ha IPOCTOTY.

O6Gpaborka CcHMBONBHBEIX JaHHbIX. CHMBOIBHEIE (CTPOKOBBIE) nepeMeHHble. [locuMBOIBEHAS
o6paboTka cTpok. [TocYEéT 4acTOTHI MOSBIICHAS CHMBONA B CTpoke. BeTpoernsie dyHknue s 06paboTku
CTPOK.

AHAIN3 AJIrOPHTMOB

Onpenenenne BO3MOMKHBIX pe3ylbTaroB pabOoTHl alropuT™Ma INPH JaHHOM MHOJKECTBE BXOJIHBIX
JIAHHBIX, OIpEIeICHAE BO3MOKHBIX BXO/IHBIX JAaHHBIX, IIPHBOAIIMX K JTAHHOMY pPE3yIbTarTy.



9 KJACC

Iudposas rpaMOTHOCTH

Ino6anbHas ceTh MHTEPHET U cTPaTeruu 0e30nacHOrO0 M0BeAeHus B Hell

I'nobansHas cetb Wurtepmer. IP-ampeca ysmos. CereBoe XpaHeHHe JaHHBIX. MeTtozs!
MHIMBHAYAIHFHOTO M KOJUIEKTHBHOTO pasMelleHust HOBo# mH(opmarmyu B Mureprere. boibmue nanHbIe
(MHTEpHET-aHHbIE, B YACTHOCTH JAHHBIC COIMAIBHBIX CETEH).

TonsTre 06 HHpOpMAMOHHO#H Ge30nacHoCTH. YTpo3s! HEPOPMAIMOHHON Ge30MacHOCTH pA paboTe
B TIOGANBHON CETHM M METOXBI TpoTHBojeiicTBus uM. [IpaBuna OeszomacHoi ayTeHTH(uKanuu. 3amura
mwunoit undopmarmu B Marepuere. Besomacusle crpareruu mosenenus B Mutepuere. Ilpexynpexnenue
BOBJIEUEHHS! B JECTPYKTHBHBIE M KPUMHHAIbHBIC HOPMBI ceTeBOif akTHBHOCTH (KHOepOy/UIMHT, QAIIMHT i
apyrue GopMsr).

Pabora B HHMOPMAIIHOHHOM NPOCTPAHCTBE

Bujsl JestenbHOCTH B MHTEpHETE, HMHTEPHET-CEPBHCHI: KOMMYHHKAIHOHHBIE CEPBHCHI (IOYTOBAs
ciryk6a, BHAEO-KOH(EpEHI-CBS3b M JPYrWe), CIpaBOHYHBIE CIyXOBI (KapTel, paclucaHus H JIpYTHe),
IOMCKOBBIE CITyKOBI, CIy&0bl OOHOBJIEHHs [POrPaMMHOrO obecrieueHuss H apyrue ciykObl. CepBHCEHI
rocyjapcTBeHHbIX yeiyr. O6nadnsle XpaHuIuma aHHbX. CpecTBa COBMECTHOH pa3pabOTKH JIOKYMEHTOB
(onnaitE-oducsr). [Iporpammuoce obecreuenne kak BeG-cepBHC: OHIAHHOBBIE TEKCTOBBIC M Ipaduueckue
PeIaKTOPHl, Cpesl pa3pabOTKH IPOrpamMM.

TeoperuyecKue 0CHOBBI HHPOPMATHKH

MojaenmpoBaHue KAaK MeTO/ MO3HAHHS

Mogens. 3amadm, pelmaeMble ¢ [OMOIIBI0  MoaenupoBanusa. Kraccupukanmu — momened.
Marepuansasie (HaTypHble) MW HWHOOPMAIMOHHBIE MOAENH. HenpephBHEIE W JUCKPETHBIE MOJICIH.
Mmuramuonnsie Monend. Wrpossie Moziend. OneHKa aIeKBaTHOCTH MOJIEIH MOIEIHPYEMOMY OOBEKTY H
eJLIM MOJIeTHPOBaHMSL.

Tabmunslie Moemd. Tabnuna KaK IpeACTaBICHUE OTHOIICHHS.

Bassl gqansex. OTOOp B TabmHIe CTPOK, YIOBIETBOPSIOUIMX 33JaAHHOMY YCIOBHIO.

I'pad. Bepmmuna, peGpo, nyts. OpueHTHPOBaHHBIE H HeopueHTHpoBanHbIe rpadsl. JimnHa (Bec) pebpa.
BecoBas marpuna rpada. Jnuna mytu mexmy Bepmusamu rpada. ITomexk ontumanshoro mytu B rpade.
Hauanpnas BepinMHA (MCTOYHMK) M KOHEYHAs BEpPIIMHA (CTOK) B OPHEHTHPOBaHHOM rpade. Beruucienue
KOJIHYECTBA IyTel B HAPABICHHOM allMKIHIecKoM rpade.

Hepero. Kopens, BepumHa (y3ein), muct, pedpo (xyra) aepesa. Beicora aepesa. [lomnepeso. IIpumepsr
HCITONIb30BaHUS AepeBbeB. [lepebop BapuaHTOB ¢ IOMOIIBIO JICPEBa.

[Tousarne MaTeMaTHUeCKOW MoOJeNH. 3aja4yd, pemaeMbsle ¢ IIOMOINBIO  MATeMaTH4YEeCKOro
(KOMIIBIOTEPHOr0) MoAenupoBaHud. OTIHYHME MaTeMaTHYECKOM MOJEIM OT HATYpPHOH MOJAEIH H OT
CIIOBECHOTO (JIMTEpaTypHOro) ONucaHus 00bEKTa.

Dransl KOMIBIOTEPHOTO MOJICTHPOBAHMS: TOCTAHOBKA 3a/1a4H, IIOCTPOCHUE MAaTEMaTHYECKOH MOJIEH,
IporpaMMHAsl peaju3allis, TECTUPOBAHME, IIPOBEEHHE KOMIIBIOTEPHOrO OSKCIEPHMEHTa, AaHalu3 ero
pe3ynbTaToB, YTOUHEHHE MOJIEIH.

ANropuTMBI H IPOTPAMMHPOBAHUE

Paspaborka aaropuTmMoB H IporpamMmm

Paz6buenne 3amaum Ha momzanaun. CoOCTaBlIeHHE AITOPUTMOB H IIPOrpaMM C HCIONIb30BAHUEM
BETBIICHMIA, IIMKJIOB ¥ BCIIOMOTaTeJIbHBEIX alTOPHTMOB JUIS YIIpaBleHHs ucrnonauteneM Pobot wiu apyrumu
HCIOJTHATEISIMH, TAKUMH Kak Uepenatka, HepTEXHUK U IPYTUMH.

Tabmuynaele BenmuuuHB (MaccuBbl). OmHoMepHble MaccHBBL CocCTaBlieHHE M OTIaJKa IIPOrpamm,
peau3yIomuX TUIIOBEIE AJTOPUTMBI 00paboTKH OTHOMEPHBIX UMCIIOBBEIX MACCHBOB, Ha OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, ITackamns, Java, C#, I1IkonpHEIH ANTOpATMHYECKHH SI3BIK): 3aM0IHEHUE
YHCJIOBOIO MACCHBA CIy4aiHbIMH YHCIAMH, B COOTBETCTBHH C (OpMyJIoH MMM IIyTEM BBOAA HHCEI,
HaX0KJICHWEe CYMMBI JJIEMEHTOB MACCHBA, JIMHEHHBIH MMOUCK 3aJaHHOTO 3HA4YEHUS B MacCHBE, MOACYET
3JIEMCHTOB MacCCHBa, YAOBIETBOPSIOIMUX 3aJaHHOMY YCJ'I OBHIO, HaxXOoXIOCHHUE MHHHMAaIIBEHOTO
(MakcuMaIbHOTrO) 3neMeHTa MaccuBa. COpTHPOBKA MacCHBa.



O6paboTka TNOTOKA [AHHBIX: BEMYHUCICHHE KOJMYECTBA, CYMMEI, CPEIHEr0 apH(pMETHIECKOro,
MHHMMAIBHOIO H MaKCHMAaTbHOIO 3HAYCHHsA 3JIEMEHTOB IIOCHIENOBATCIBHOCTH, YOBJICTBOPAIOMINX
3aJJaHHOMY YCIIOBHIO.

Yupasiieane

Vrpasnenne. Curnan. O6patHas cBsf3b. IlonydeHne CHTHAIOB OT HM(POBHIX JATIMKOB (KacaHus,
pacCTOSHMS, CBETa, 3ByKa M Apyroro). [IpuMepsl MCIONE30BaHMs NpHHIMNA 0OpaTHOH CBA3H B CHCTEMax
YIIpaB/IeHHs] TEXHHYECKHMH YCTPOHCTBAMH C IIOMOIIBEO JATYMKOB, B TOM YHCIIE B POOOTOTEXHHUKE.

IIpuMeps! pOOOTH3UPOBAHHBIX CHCTEM (CHCTEMA YIIPaBJICHHS JBHKECHHEM B TPAHCIOPTHOH CHCTEME,
CBapO4Has JTMHUS aBTO3aBO/A, aBTOMATU3MPOBAHHOE YIIPABJICHUE OTOIJICHHEM JIOMa, aBTOHOMHAs CHCTeMa
YIpPaBIEHHS TPAHCIIOPTHEIM CPEJICTBOM U JIPYTHE CHCTEMEI).

NadopmannoHHbIe TEXHOJOIHH

D/1eKTPOHHBIE TA0HIBI

IMomstme 06 osnekTpoHHBIX Tabmumax. THOBI JaHHBIX B s4YedKax 5J€KTPOHHOH TaOJIMIBL
PenaktupoBanue u ¢popMmarupoanne Tabaum,. BerpoeHHEle QYHKIKY JUls TOKMCKA MAKCHMyMa, MEHEMYMa,
cyMMBl H cpennero apubmerndeckoro. COpTHpOBKa ITAaHHBIX B BbIAENEeHHOM [uanazone. IToctpoenume
auarpamM (THCTOTpaMMa, KpyroBas quarpaMma, To4edHas auarpaMma). Beibop Tuma quarpaMMsl.

I[IpeoGpasosanue Gopmyn npu KormpoBanud. OTHOCUTENbHAS, aDCOMIOTHAA M CMEIIaHHas aJipecar(Hs.

VcrnoBHblE BBMHUCIEHHS B 9JeKTPOHHBIX Tabmumax. CyMMHpoOBaHME M IOJCYET 3HAYCHHH,
OTBEYAIOIUX 3aJaHHoMYy ycioBuo. O6paborka Gonbmmx HaGOPOB NaHHBIX. YHCIEHHOE MOJIEIMPOBAHKE B
9IIEKTPOHHBIX Tab/HIax.

HudopmManuoHHbIe TEXHOJIOTHH B COBPEMEHHOM 00IecTBe

Pons uHPOPMAILIMOHHBIX TEXHOJIOTHI B Pa3sBHTHH DKOHOMHKHM MHpA, CTPaHEI, pernoHa. OTKPBITHE
o0pazoBaTeIbHEIE PECYPCHL.

[Tpodeccun, cBazanHble ¢ HHGOPMATHKOW M HHOOPMAIMOHHLIMA TEXHOJOTHSAMH: BeO-mu3aiiHep,
[POrPaMMHUCT, pPaspaboTIHK MOOWIBHBIX TPHIOKEHHM, TECTHPOBIIMK, ApXMTEKTOP IPOrpaMMHOTO
obecrieYeHns1, CIIIMAIACT 10 aHATH3Y JAAHHBIX, CACTEMHBIH aJIMHHHCTPATOP.



IIJIAHUPYEMBIE PE3VJBTATBI OCBOEHHSI INPOI'PAMMBI TIIO
NH®OPMATHUKE HA YPOBHE OCHOBHOT' O OBIIET'O OBPA3OBAHUAA

W3y4yenue uHGOPMATUKA HA yPOBHE OCHOBHOI'O 0011ero 00pasoBanus HalpaBlIeHO Ha
AOCTUIXKECHHE O0YJarONIUMHUCS JTUIHOCTHBIX, METaIllpeIMETHRIX U IIPeJIMETHBIX Pe3y/IbTaToB
OCBOEHHS COZIepKaHus yueOHOro Mmpeamera.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl UMEIOT HANpaBICHHOCTh HA PEIICHME 3a/1a4 BOCIIHUTAHMI,
Pa3BHUTHA M COLMAIM3ALMH 00yHalOIUXCs CPEACTBaMU y4eOHOro IpeMeTa.

B pesynbrare u3ydyeHus HH(GOPMATUKH Ha YPOBHE OCHOBHOTO 00IIero o6pa3oBaHus y
obyuarorierocs OyayT chOpMUpPOBaHEI CIEAYIOIINE JUYHOCTHEIE PE3yIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIHTAHHSA

[IECHHOCTHOE OTHOIIEHME K OTE€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY H
HAayyHOMY HAaCJeIWIo, IOHMMAaHHe 3HAa4YeHMs HHOOPMATHKM KaKk HAayKd B JKH3HH
COBPEMEHHOI0 00IIIecTBa, BlIajieHre JOCTOBEPHON HH(OpMaIHel 0 IepeIoBbIX MUPOBLIX U
OTEYECTBEHHBIX JOCTIKEHUAX B 001acTH MHOOPMATUKU U MHPOPMAILIMOHHBIX TEXHOJIOTHH,
3aHHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX O HU(POBOH TpaHC(OpPMAIMHM COBPEMEHHOIO
oO1iecTna;

2) IYXOBHO-HPABCTBEHHOT0 BOCIIHTAHHUSA:

OpHMEHTALIUS Ha MOpaJbHbIE LIEHHOCTH U HOPMEI B CUTYallMsIX HPaBCTBEHHOIO BbIOODA,
IOTOBHOCTH OII€HMBATh CBOE IMOBEIEHHE W IIOCTYIIKH, a TakKe IOBENEGHHUE M TOCTYIIKH
APYTHX JHO#edl C IO3UIMM HPaBCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHUA
TIIOCJIEACTBHI IOCTYIKOB, aKTHBHOE HENPUATHE aCOLMANIbHBIX MOCTYIIKOB, B TOM 4HMCIIE B
Hureprere;

3) rpakIaHCKOro BOCTIMTAHHSA

IpeJCcTaBIeHre O COLMATBHBIX HOpPMAax ¥ IMpaBHIaX MEXIMYHOCTHBIX OTHOILEHHH B
KOJIIEKTHBE, B TOM 4HCIE€ B COIHAIBHBIX COOOIIECTBAaX, COOMIONEHHE IIPaBUI
0e30MacHOCTH, B TOM YHCJIE HABEIKOB O€30MacHOro TMOBEACHHUA B HHTEPHET-CPEIE,
FOTOBHOCTh K pa3sHOOOpa3HOW COBMECTHOH AEATEIbHOCTH IIPWA BBINOJHEHHMU Y4YeOHBIX,
MMO3HABATEIBHBIX 3a/1a4, CO3[JaHIH YUeOHBIX IIPOESKTOB, CTPEMICHUE K B3aUMOIIOHUMaHHUIO
¥ B3aMMOIIOMOIIH B IIPOIIECCE 3TOH y4eOHOW NeATeIbHOCTH, TOTOBHOCTE OILEHUBATH CBOE
[IOBEJCHHUE U MOCTYNKH CBOMX TOBApHUIIEeH C MO3ULUH HPABCTBEHHLIX H IIPABOBEIX HOPM C
y4&TOM OCO3HaHHA MOCIIECTBHUH ITOCTYIIKOB;

4) ueHHOCTeH HAYYHOI0 MO3HAHMS !

Cc(OPMHPOBAHHOCTE  MHPOBO33pEHYECKMX  IIpejcTaBleHH 00  uHpopManuy,
HHOOPMAIIMOHHEIX IpoleccaXx W HHPOPMAIMOHHBIX TEXHOIOTHSX, COOTBETCTBYIOIIMX
COBpEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW NMPAKTUKA M COCTABIISIOIIMX
6a30ByI0 OCHOBY [JIsl IOHUMaHUS CYLIHOCTU HAyYHOM KapTHHBI MUpA;

HHTepec K 00yYeHHI0 ¥ IT03HAHUIO, TI0003HATENEHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camo00pa3oBaHMIO, OCO3HAHHOMY BEIOOPY HAIMPABIEHHOCTH W YPOBHS OOYYEeHHS B
JlaTbHEHIIEM;

OBIIaJIcHNE OCHOBHBIMHM HaBBIKAMH HCCIIEIOBATEIBCKON NesSTeIbHOCTH, YCTAHOBKA Ha
OCMBIC/IEHHE OIbITa, HAONIOJEHWN, TMOCTYNIKOB M CTPEMJICHHE COBEpIIEHCTBOBATH ITyTH
JNOCTH)KEHUS MHIUBUTYabHOIO U KOJUIEKTUBHOTO 01aronoryyus;



chOpMHUPOBAHHOCTE HMHGOPMALMOHHONW  KyJbTYyphl, B TOM UMCJIE HaBHIKOB
CaMOCTOSATENBPHOM paboTel ¢ y4eOHBIMH  TEKCTaMH, CIPaBOYHOM JIMTEpaTypoi,
pa3HOoOOpasHBIMH  CpPeACTBAMM HHGOPMALMOHHBIX TEXHOJNOTWM, a Takke YMEHHS
CaMOCTOSATEILHO OIPEIENATh LIENH CBOEro 00y4eH s, CTaBUTh U (HOPMYIHMpOBATh JUls cebs
HOBbIE 33/1auX B yuébe M [MO3HABATEIbHOH JeATEeNbHOCTH, Pa3BUBATh MOTUBBEI U HHTEPECH]
CBOE€Il TO3HABATEILHOM JeSTEIbHOCTH;

5) popmupoBaHus KyJbTYPhI 310POBb:

OCO3HaHHE LEHHOCTH JKHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3I0POBEIO,
YCTAHOBKA HA 3J[0POBBIA 00pa3 JKU3HH, B TOM YHCIIE U 3a CUET OCBOEHHS W COOMIOLEHNS
TpeGoBaHU Oe3onacHOM 9KCILTyaTaluu CpelCTB HH(POPMaIMOHHBIX 5§
KOMMYHUKAIAOHHBIX TEXHOJIOTHH;

6) TpyA0BOIro BOCIIHTAHHUS

MHTEpEC K [pakTHYeCKOMy W3ydeHHIO Tmpodeccuii u Tpyna B cdepax
npo(hecCHOHAIBHOMN JIeSTeTbHOCTH, CBSI3aHHBIX C MH(QOPMATUKOM, MIPOrpaMMHPOBAHHEM H
MH(QOPMAIMOHHBIMY TEXHOJIOT UMM, OCHOBAHHBIME Ha TOCTIDKEHMAX HayKM HHOOPMATHKH
¥ HayYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAaHHBIM BHIOOp M IIOCTPOEHWE HMHIMBUIYabHOH TpaeKTOpHH 00pa3oBaHHS U
KMU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIECTBEHHBIX HHTEPECOB H IIOTPEOHOCTEH;

7) 3K0JIOTHYECKOTr0 BOCIIHTAHHA:

0CO3HaHHeE II100aIbHOr0 XapakTepa SKOJIOTHYECKUX Mpo0iieM U IMyTeH HX PEIleHH, B
TOM 4YHCIEe ¢ YYETOM BO3MOXKHOCTEH HWHMOPMAUMOHHBIX H KOMMYHHKALMOHHBIX
TEXHOJIOT U,

8) amanTranuu oOydamwuierocsi K H3MEHSIIOIHMCH YCJIOBHAM COLHMAJIBLHOH H
NPHPOAHOH Cpe/bl:

OCBOGHHE OOYYaroIIMMKCA COLMATBHOTO OIBIT4, OCHOBHBIX COLMANBHEIX pPOJIEi,
COOTBETCTBYIOIIMX BeJylllel [esTeNFHOCTH BO3pacTa, HOPM H IPAaBUI OOIIECTBEHHOIO
nosefeHusA, (GOpPM COLMANBHON JKM3HH B TIpylmax M coolmiecTBaXx, B TOM YHCIe
CYLLECTBYIOUIMX B BUPTYAIbHOM IIPOCTPAHCTBE.

METAIIPEJIMETHBIE PE3YJIBbTATHI

MeTanpeMeTHbIE Pe3yJIbTATEl OCBOCHHUS IPOTPAMMBI 10 WH(OPMATHKE OTPAKAIOT
OBJaJieHHe  YHHBEPCAIBHBIMH  y4eOHBIMH  JEHCTBHAMH —  IIO3HABaTEIbHBIMU,
KOMMYHHUKATHBHBIMH, PETYJIATHBHBIMH.

Ilo3naBaTe/ibHBbIe YHHBEpcaIbHbIE yUeOHbIe JeHCTBHS

Ba3zoBbie JlorHYecKUe JelcTBHA:

yMEHHME OIpEeeNaTh IOHATHA, CO37aBaTh O0OOLIEHMs, yCTaHABIMBATH AHAIIOTHH,
KJIacCH(UIMPOBaTh, CAMOCTOSTENIBHO BHIOMpaTh OCHOBaHWA M KPUTEpHH VA
KjIacCH(UKALIMKA, YCTaHaBIMBAaTh MPUYHHHO-CJIE/ICTBEHHBIC CBA3H, CTPOHTH JIOTHYCCKHE
paccy)XIeHus, Aelarh yMO3aKiodeHus (MHAYKTHBHBIC, JEIYKTHBHBIC H IO AHAIOIHH) U
BBIBOJIBI;

yMEHHE CO3/aBaTh, MPUMEHSATh U NPeoOpa3oBEIBATE 3HAKH M CHMBOJIBI, MOJEIH U
CXeMBI JUIA pelIeHrs y4eOHbBIX 1 [I03HaBaTeNIbHEIX 3a/1a4;



CaMOCTOSTENBHO BEIOHpaTh crocob pemeHus ydeOHOH 3amadn  (CpaBHHBATH
HECKONFKO BapMaHTOB peEIIeHWsi, BbIOMparh Haubomee MOAXOMAMMA C YyIETOM
CaMOCTOSTENIFHO BIJIEJICHHBIX KPUTEPHEB).

BazoBble ucciieqoBaTebCKHe AedcTBANA:

(opMyMpoBaTh BOIIPOCH!, (GHKCHPYIONIHME Pa3phiB MEXAY PealbHbIM H XKeJIaTe/IbHbIM
COCTOSIHMEM CHTYaI[lH, 00BeKTa, 1 CaMOCTOATENBHO YCTaHABIHUBATH HCKOMOE U IaHHOE;

OLIEHUBATh Ha IIPUMEHMMOCTE ¥ JOCTOBEPHOCTh HH(MOPMAIIUIO, MMOTyUEHHYIO B X0/e
HCCIICIOBaHHS;

TIPOTHO3MPOBATh BO3MOXKHOE JalibHeifllee pa3BHTHE IIPOLECCOB, COOBITHH M HX
MOCHEeNCTBAS B AHAJOTMYHBIX MJIM CXOJHBIX CUTyalUMsAX, a Takke BBIIBUIaTh
IPEATON0KEHHS 00 MX Pa3BUTHU B HOBBIX YCIIOBHAX M KOHTEKCTaX.

Pa6ora ¢ nndopmanuei:

BRISABIATE  AeGHUUT HWH(GOpPMAIMH, J[aHHBIX, HEOOXOIUMBIX [UIA  pEelIeHHs
IIOCTABJIEHHOM 3aJauH;

IPUMEHSTh Pa3IMIHBEIe METOJBI, HHCTPYMEHTHl M 3alpochl IPM IOMCKE M OTOOpE
WH(OPMALMK WM JaHHBIX M3 MCTOYHMKOB C y4ETOM IIPEJIOKEHHON y4eOHOW 3ajaduu W
3aJJaHHBIX KPUTEPUEB;

BBIOMpPATh, aHAJIM3UPOBATH, CUCTEMATH3UPOBATh H HHTEPIPETHPOBATH MH(YOPMALITIO
pa3IUYHBIX BUIOB U (HOPM MPENCTABICHNS,

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpPMY IpencTaBieHHs HHQOpPMalM¥ U
WIUTFOCTPAPOBATh pellaeMble 3afaddl HECIOKHBIMM CXEMaMH, JuarpaMMamMH, HWHOM
rpadukoit 1 uX KOMOHHAIUAMHE;

OIIEHMBATh HAAEKHOCTh MH(MOPMAIIMY IO KPUTEPUSM, MIPEIT0KEHHBIM YUUTEIIEM WU
chopMyIUpPOBaHHEIM CaMOCTOSTEIIBHO;

3¢ heKTHBHO 3aIIOMUAHATH U CUCTEMATH3HPOBATh HH(POPMALHIO.

KomMyHHKaTHBHBIE YHHBEPCAJbHbIEe ydeOHbIe el cTBHA

Oo6menne:

COMOCTABJIATh CBOM CYXAEGHHS C CYXIEHHSIMH JIpyrMX YYaCTHUKOB [HaJiora,
o0HapyXKUBaTh pa3iuyue U CXOJCTBO MO3UIIMA;

myONMUYHO [pPENCTaBIsTh PE3yJbTaThl BEIMOJIHEHHOTO OMbITa (3KCIEpUMEHTa,
MCCIeI0BaHMs, [IPOEKTA);

CaMOCTOSATENBHO BBIOMpaTh (GopMaT BHICTYIUIEHHS C Y4ETOM 3afa4 INpe3eHTaldd U
ocobeHHOCTel ayIUTOPHH U B COOTBETCTBHU C HUM COCTABIISTH YCTHBIE W ITMCBMEHHBIE
TEKCTHI C UCIIOJIB30BAHUEM HUJLTIOCTPATHBHBIX MATEPHAJIOB.

CoBMecTHas 1eATEILHOCTD (COTPYAHHYECTBO):

MIOHUMaTh M HCIOJIb30BATh ITPEUMYINECTBA KOMAHAHOW M WHIMBUIYAIBHOH paboThHI
IpH PEIIEHHH KOHKPETHOH NpobijeMbl, B TOM 4YHCIE NPH CO3JaHMU HHGOPMAIMOHHOTO
IPOIYKTa;

IIPUHUMATD L[eNlb COBMECTHON HH(MOPMAIIMOHHOMN IeITeNBHOCTH o cOopy, 06paboTke,
nepezade, Gopmanusanuu HMHGOPMAIIHM, KOJUIEKTUBHO CTPOUTH JeHCTBUSA IO eé
NOCTHKEHHIO: paclpejeNsiTh POlM, HOTOBApUBAThCS, OOCYXAaTh MPOIECC U pe3yJIbTaT
COBMECTHOU paboThI;



BBIIIOJIHATE CBOO 4acTh paboTsl ¢ HH(GOpMAaLHel WK HH(POPMAIIMOHHBIM IPOLYKTOM,
IOCTHTas Ka4eCTBEHHOIO pe3ysbTaTa II0 CBOEMY HAIIpaBIEHHIO W KOOPIHHHUPYS CBOH
OEeUCTBUS C IPYTHUMU WIEHAMH KOMaH/IE,

OLIGHMBATh KAUeCTBO CBOEro BKJIana B OOmMH HH(GOPMALMOHHBIA IPOAYKT IIO
KPUTEPHUSIM, CAMOCTOSTENBHO CHOPMYIHPOBAHHBIM y4aCTHUKAMH B3aUMO/IEHCTBHUS,

CpPaBHMBATh Pe3yJIbTaThl C UCXOJHOM 3a/1a4yeil ¥ BKIaJ Ka)KIO0ro 4ieHa KOMaHIbl B
IOCTHKEHUE Pe3yJIbTAaTOB, pa3/eNsTh c(epy OTBETCTBEHHOCTH M IPOSBJISTH TOTOBHOCTH K
IIPEeIOCTABIEHHIO OTUETA IIEpe] MPYTIITOH.

PeryasiTuBHBIE YHHBEpCaA/IbHbIE YieOHbIe AeHCTBHSA

CamoopraHu3anms:

BBISABJIATH B )KH3HEHHBIX M YU9eOHBIX CUTYaILUAX MpoOIeMBl, TPeOYIOIIHE peIleHus;

OPHEHTHPOBATLCA B Pa3IMYHBIX MMOAXOAAX K INPUHATHIO pelleHuH (MHAMBHIYaTbHOE
NPHUHSITHE PELIeHNH, IPUHATHE PeIIeHHH B TPYIIIe);

CaMOCTOATENEHO COCTABIIATh ATOPUTM PELIeHHs 3afa4yn (WIHM ero 4acTh), BEIOUpATh
crioco® pemieHus y4eOHOM 3agaydl C YYETOM HMMEIOIMXCA PECYpcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBATH MIpejlaraeMble BApHAHTEI PEIICHMI;

COCTABJIATH IIAaH JeWCTBUE (TUIaH pealn3allid HaMe4eHHOT'O aJlfOPUTMa pelleHHs),
KOPPEKTHPOBATh MPEJIOKEHHBIH aJTOPHTM C YYETOM IIOMy4deHHS HOBBIX 3HaHMH 00
H3y4aeMoM OOBEKTE;

JleNiaTh BEIOOp B YCIOBHSX MPOTHBOPEYHBON HMH(OpMAUMU U OpaTh OTBETCTBEHHOCTh
3a pelleHue.

CamoxoHTpoJb (peduiexcus):

BJIaZeTh CIIOCO0aMH CAMOKOHTPOJIS, CAMOMOTHBALIUH U PEIIEKCHH;

JIaBaTh OLIEHKY CUTYalllud U IpejylaraTh IIaH e€ H3MEHEHHS,

YVYUTEIBATG KOHTEKCT W TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTIYT BO3HHKHYTH IPH
peleHry y4eGHOM 3a1a4n, afanTHPOBaTh PEIIEHNE K MEHSIOIIAMCS 00CTOATENbCTBAM;

OOBSCHATL NMPUYHMHBI HOCTIKEHHUs (HEIOCTHIKEHWS) pe3ysbTaToB HH(OPMAalMOHHOM
JIEATENIGHOCTH, [1aBaTh OIEHKY IPHOOPETEHHOMY OMBITY, YMETh HAaXOAUTh IO3HTHBHOE B
ITPOM30IIEIIeH CUTYallUH;

BHOCHTh KODDEKTHBBl B JE€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHHUBIINXCS CUTYalldii, yCTAHOBJICHHBIX OIIMOOK, BOSHUKILIHMX TPYIHOCTEH,

OLIEHMBATh COOTBETCTBHE Pe3yIbTaTa LU U YCIOBHSM.

IMOIMOHAJIbHBIH HHTEJJIEKT:

cTaBUTh ceOsd Ha MECTO APYroOro 4esioBeKa, MOHAMATh MOTHBEI U HAMEPEHHS IPyTOTo.

IIpuasiTHe ceOs H APYTrHX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTDPOIMPOBaTb BCE BOKPYr [Ja)Xe B YCIOBHIX
OTKPEITOTO JOCTYTA K JTI0OBIM 00bEMaM HHOpMAaLIUH.

INPEAMETHBIE PE3YJIbTATBI

K xoHmy oOy4enus B 8 kiacce y oOydaromerocs OymayT cOpMHpOBaHBI CIIEHYFOLIHE
YMEHHS:



MOSCHATS HA TNpPUMEpPax pasIHdus MeXIy IIO3MIMOHHBIMA M HETO3ULMOHHBIMU
CHUCTEMAMH CUUCIICHUS;

3aIMCHIBATH M CpaBHMBATH Ienble yucna oT 0 1o 1024 B pasiuyHBIX MO3WUIIMOHHBIX
cucTeMax cuMcieHus (C OCHOBAHUSMH 2, 8, 16), BBINOIHATH apU(PMETHYECKHE OIEepaLiy
HAJl HUMH;

PacKphIBaTh CMBICT  IOHSATHH  «BBICKa3bIBaHHE», «JIOTHYECKas  OIepauusm»,
«JIOTMYECKOE BEIPAXKEHUEY;

3aIIMCHIBATh JIOTHUECKUE BBEIPAYKEHHS C MCIIOJIB30BAHUEM IH3BIOHKIIMU, KOHBIOHKIIMK
¥ OTPHI@HWS, OTIPEIeIITh HCTHHHOCTD JIOTMYECKUX BBIDOKEHMI, €CIIH H3BECTHBI 3HAYCHHUS
WUCTMHHOCTM BXOMSINMX B HEro IEpEeMEHHBIX, CTPOUTh TAONMIbl MCTHHHOCTH JIA
JIOTHYECKUX BBIPAKEHUH;

PAcKpBIBATh CMBICH TIOHATHN «HCIIOIHUTENbY, aITOPUTM», «IPOrpaMmay, HOHHMas
PA3HUILY MEXIY yIoTpeb/IeHiHeM STHX TEPMUHOB B OOBIICHHON peur U B HHPOPMATHKE;

OIMCBIBATh AITOPUTM PELICHHs 3aa4l pa3IMdHBIMU CcrlocobaMy, B TOM YHMCJIE B BHIE
OITOK-CXEeMBI;

COCTABJIATh, BEIMOJHATH BPYYHYIO U HAa KOMIIBIOTEPE HECIIOXKHBIE aJITOPUTMEI C
MCITIONB30BAHUEM BETBICHMHA M I[MKJIOB JUIS YIPABIEHUS HCIIONHHUTEISIMH, TAaKAMHU Kak
PoGor, Yepenarmka, HepTExXHUK;

HCITOIB30BaTh KOHCTAHTHI M ITepeMeHHBIe Pa3IddHbIX THIOB (YHCIOBBIX, JOIMYECKHX,
CHUMBOJIGHBEIX), @ TaKXe COIep)Kalllie HMX BBIPOKEHHUS, MUCIOIB30BaTh OIEPATOp
IIPUCBauBaHUS,;

UCIIONB30BaTh MpH pa3paboTKe MNporpamMM JIOTMYECKHWE 3HAYEHMs, OINepalud u
BBIPXEHUS C HUMH;

aHAJTM3MPOBATh TMPENIOKEHHEIE AJITOPHUTMBI, B TOM YHCIE ONpPEJENATh, Kakue
pe3yJbTaThl BO3MOIKHEI IIPH 3alaHHOM MHOKECTBE HCXOHBIX 3HAUCHHM;

CO3/1aBaTh M OTJIAXHWBATH IMPOIPaMMbl HAa OJHOM M3 SA3BIKOB IIPOrpaMMMPOBAaHMS
(Python, C++, ITackans, Java, C#, IlIkonsHblid AnroputMudeckuil SI3bIK), peanusyromiue
HECIIOKHBIE AITOPUTMBI O00pa0OTKM HYHCIIOBBIX AaHHBIX C MCIOJIB30BAHHMEM IIMKIIOB H
BETBJICHUH, B TOM YHCJI€ PEATU3YIOIIME MPOBEPKY AEIMMOCTH OJHOrO LEJIOro 4ucia Ha
Ipyroe, IpPOBEPKY HATYPAIbHOIO YKCIa Ha MPOCTOTY, BhIAENEHUs HU(pP U3 HATYpPaIbHOTO
YHCIIa.

K konmy oOyuenuss B 9 wkiacce y oOyuaromierocs OyayT cpOpMHpPOBaHBI CIIELYIOIIHE
YMEHHUS:

pa30uBaTh 3a/1a4M Ha 110/13a/{a41, COCTaBIISTh, BEITIOIHATE BPYYHYIO H Ha KOMIIBIOTEPE
HECIJIO)KHbIE AJITOPUTMBI C HCIIOJIB30BAHMEM BETBICHUM, IMKJIOB M BCIIOMOIaTEIbHBIX
AITOPUTMOB Ul yMPABIEHHS MCIOMHUTEISAMH, TakuMu Kak Pobor, Yepenamika,
YepTEXKHUK;

COCTaBJIATh M OTIQXHUBATh I[IPOrPaMMBbl, pPEANU3yIOIIME THUIIOBBIE aJrOPUTMBI
00paboTKKM YHCIOBBIX IOCJIEN0BATEIBHOCTEH MM OIHOMEPHBIX YHCIOBBIX MacCCHBOB
(momcK MakCHMyMOB, MHHMMYMOB, CyMMBI WIH KOJHYECTBA JJIEMEHTOB C 3aJaHHBIMH
CBOMCTBaMH) Ha OJTHOM M3 53bIKOB mporpammuposanus (Python, C++, [Tackans, Java, C#,
[lIxonpHBIA AnropuTMUYecKui S3BIK);



PacKphIBaTh CMBICT TIOHATHH «MOJENb», «MOJICIUPOBaHME), ONpPENeNATh BHIIbI
MoOJleJiel, OLEHWBATh aJeKBAaTHOCTh MOJENH MOJEIHpyeMOMy OOBEKTy MW IelsM
MOJIe THPOBAHUS;

HCIIOJB30BaTh TIpadsl W JepeBbs s MOJAEIUPOBAaHUS CHUCTEM CETeBOM U
HepapXUIecKoil CTPYKTYpPHI, HAXOAUTH KpaTdalImii Iy Th B rpade;

BEIOMpATh criocol npescTaBleHUs JaHHBIX B COOTBETCTBHUHM C IIOCTABIIEHHOW 3amaqdei
(Tabnuipl, cxembl, rpauKd, AUarpaMMbl) C HUCIONB30BAHUEM COOTBETCTBYIOILMX
IPOrpaMMHEIX CpeJICTB 00pab0TKH JaHHBIX;

HCIIOJIL30BATh JJIEKTPOHHBIE Tabmumsl Uit o0paboTKH, aHanM3a ¥ BHU3yalH3allud
YHCIIOBLIX JaHHEBIX, B TOM YHCJIE C BEIJIEJICHHEM JUana3oHa TabUIbl U YIOpsI04YMBaHUEM
(COPTUPOBKOH) €ro JIeMeHTOB;

co3naBaTh W TPUMEHSTh B 3JIEKTPOHHBIX Tabmuuax (GopMyssl Ui pPacuéToB C
MCIIOJIb30BAaHHEM BCTPOEHHBIX apupMmeTndyeckux QyHKIMH (CyMMHpOBaHME M TOACYET
3Ha4YeHHuil, OTBEYAIOUIMX 3aJaHHOMY YCIOBHIO, CcpejHee apu(MeTHdecKoe, IIOMCK
MaKCHMAaJIFHOI0 ¥ MHUHMMAJBHOTO 3HAYeHHs ), aOCOMIOTHOM, OTHOCUTEIBHOM, CMEIIaHHOM
ajipecaliuy;

MCITI0JIB30BaTh AJIEKTPOHHBIE TAOIWIIBI [T YUCIEHHOIO0 MOJENMPOBAaHUSA B IIPOCTBIX
3a[avax M3 pa3HbIX MpeIMeTHBIX o01acTel;

HCIIOIB30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCH! (B TOM 4WCIIEe KOMMYHHKAIlHOHHBIE
CEpPBHUCHI, 00JIaYHbIe XPaHWIHIIA JaHHBIX, OHIAHH-TIPOTPaMMBbI (TEKCTOBBIE U rpadudecKue
penaKTopbl, Cpebl pa3paboTki)) B yueOHON U MOBCEAHEBHOM AEATEIbHOCTH;

IIPHBOAUTH TPHMEPHl HCIOJIb30BAHUS T'€OMH(POPMALMOHHBIX CEPBHCOB, CEPBHCOB
roCyJapCTBEHHBIX yCIyr, 0Opa3oBaTelbHBIX cepBHCOB IMHTepHera B yueOHOW u
TIOBCEIHEBHOMN AEATEIBHOCTH;

WCIIONIB30BaTh pPAa3NUYHBIE CPEeACTBa 3allUThl OT BPEJIOHOCHOI'O MPOrPaMMHOI0
obecrieyeHus, 3alMIIaTh IEPCOHANBHYIO HWHGPOPMAIMI0 OT HECaHKIIMOHUPOBAHHOIO
IOCTyIIa ¥ €ro IIOCIEACTBHN (pasrjialleHus, IOAMEHBI, yTpaThl NAHHBIX) C Y4YETOM
OCHOBHBEIX TEXHOJIOTHYECKHX M COIMAIBHO-TICHXOJIOTHYECKUX AacleKTOB MCIIOIb30BaHMA
cerd MHTepHer (ceTeBas aHOHHMHOCTH, LIU(POBON Cliell, ayTeHTHYHOCTh CyOBEKTOB M
pecypcoB, OMaCHOCTH BPEZAOHOCHOTO KO/Ia);

pAacIio3HaBaTh TOMBITKM M IpeNylpex/aTh BOBIeUeHHE cedsl U OKpYXAoIIUX B
NECTPYKTHBHBIE M KPHMHHAIBHEIE (OPMBI CETEeBOH aKTMBHOCTH (B TOM YHCIE
KubepOyTHHT, (HULLIKHT).



TEMATHYECKOE IINTAHUPOBAHHME
8 KUIIACC

Koau4gecrBo yacos

Nen/n | HaummeHoBaHHe pa3jeoB H TEM POrPAMMBI B - I DnexTponnnie (uudposbie)
cero OHTPOJILHBIE PAKTHIECKHE | (6on0paTenbHBIE pECYPEbI
paboTsl paboTnl
Pazpnen 1. Teopernueckne 0cHOBbI HHPOPMATHKH
Bbubmorexa IIOK
1.1 CHETEMHL CTReTarES 6 I https://m.edsoo.ru/7f418516
12 5 N " 6 1 bubmiorexa 1JOK
h JIEMEHTHI MaTeMaTHYECKOH JTOTHKH https://m.edsoo.rw/7f418516
Hroro no pasneny 12
Pa3nen 2. AAropuTMel H IPpOrpaMMHpPOBaHHE )
721 WcnosHuTe | ¥ aIrOpUTMEL. AJITOPUTMHYECKHE 10 butmotexa [JOK
] KOHCTPYKIIHH https://m.edsoo.ru/7f418516
butmuorexa IIOK
22 e i e s ? 1 https://m.edsoo.ru/7f418516
AT bubimoreka [JOK
23 AHamas PGS . https://m.edsoo.ru/7f418516 |
Hroro mo pasneny 21
Pesepsroe Bpems 1 B
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 3 0




9 KJIACC

KoumyecTBo 9acos DNIeKTPOHHLIE
Ne n/m | HammenoBaHHe pa3/iesioB H TeM HPOTrPaAMMBI (uudposbie)
o Koﬁﬂ'rpo.nbnue Hpﬁamnqeclme 06pazoBATEBHEIE
paboTel paboTnI pecypesi
Paspnex 1. Iludposas rpaMoTHOCTD
11 I'nobansras cets VHTEpHET M cTpaTernu 6€30I1acHOTO 3 bubmorexa ITOK
| [IOBEJIEHHS B HEH https://m.edsoo.ru/7f4 1a7d0
Bubnuoreka [JOK
1.2 PaboTa B HHGOpMAIIMOHHOM [IPOCTPAHCTBE 3 htts://m.edsoo.ru/Tf41a7d0
HUroro no paszeny 6
Pasmen 2. Teopernieckne ocHOBbI HHPOPMATHKH
il MoienupoBanue Kak METOJ ITO3HAHKS 8 1 Bubmaorexa IIOK
) https://m.edsoo.ru/7f41a7d0
Hroro no paszeny 8
Paszpen 3. AjropuT™Mbl H IPOrpaMMHPOBAHHE
3l Pa3paboTka alropuTMOB U IIPOrpaMM 6 1 Batistrets HOK
) https://m.edsoo.ru/7f41a7d0
Bubmmoreka [{OK
bk YrpanyerHe 2 https://m.edsoo.ru/7f41a7d0
Hroro o pasneny 8
Paznen 4. HudopManoHHbIe TEXHOIOTHH
bubmuorexa [JOK
4.1 OneKTpOHHBIE TAOIHIIBI 10 https://m.edsoo.ru/7¢41a7d0
42 HudopMamOHHBIE TEXHOJIOTHA B COBPEMEHHOM 1 bubmuoreka LIOK
) obmecTse https://m.edsoo.ru/7f4 1a7d0
Hroro mo paznemy 11
Pesepsroe Bpemst 1
OBIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 0




IHOYPOYHOE IINTAHUPOBAHMUE
8 KJIACC

KoangecTBo 9acos

N Tema ypoka KonTpossabie Asta IeKTpOHHBIE NU(PPOBLIE
H
A Heere padoThI paxriaeckne: | MIyaeHAR obpa3oBaTelbHbIE PECYPCHI
paboTni
| Heno3umuoHabie H NO3HIIHOHHBIE CHCTEMBI 1 i Bubnuorexka [IOK
camcrers A7 | hitps//m.edsoorw8Bal649e0 |
bubmuorexa [IOK
- Paspepryras gopua 3@"@2’1‘ ) 1 2nep 9 https://m.edsoo.ru/8al64ba2 |
3 JIsomunas cucreMa cyuciienus. ApupmerndecKue 1 0D Bbu6mmoreka [{TOK
ONEpaIyy B IBOMIHON CHCTEME CUHUCIICHHS - i https://m.edsoo.ru/8al64d96
bu6morexa [JOK
4 .09
4 Bocemepuanas cucreMa CUnuCIICHHS 1 Heq hitps://m.edsoo.ru/8a165296
5 [lecTHaanaTepUYHAs CHCTEMA CHMCITICHMSL. 1 5 nen.09 bubmuorexka [IOK
IToaroroska Kk k/p L i https://m.edsoo.ru/8al 6549¢
6 O060b1menne U cHCTEMAaTH3ALMS 3HAHUM 10 TEME 1 1 T bubtmmorexa [IOK
«CHCTEeMBI CYHCIICHHS) i https://m.edsoo.ru/8al 6564¢
7 Pabora najg omubkamu. Jloraueckue BEICKA3LIBAHUASA 1 3 Hen. 10 bubmorexa LTOK
| https://m.edsoo.ru/8al657fa
bubmoreka [IOK
8 Jloru4eckue onepamuy «u», KAIH», CHEY 1 4 Hep. 10 https://m.edsoo.ru/8al 65b56
9 Onpenenenne HCTHHHOCTH COCTABHOTO 1 ooy Bbubmmorexa [JOK
BBICKA3bIBAHHS o https://m.edsoo.ru/8al65¢f0 |
10 TabyHu1bl HCTHHHOCTH 1 3 nea.11
' Bubmmoreka LIOK
11 Jloruueckue snementsl. [loaroToBka x k/p 1 4 Hep. 11 https://m.edsoo.ru/8a1 65¢94
12 KonrponbHas paboTa 1o Teme «DJIeMEHTHI 1 1 —— bubmmorexa [JOK
MaTeMaTHYECKOM JIOTHKH ) i & https://m.edsoo.ru/8al78¢38
13 Pabora nan onmbxamu. ITongrue anropurMma. 1 LA bubmmoteka [JOK
Hcnonaurenu ajiropuTMoB i https://m.edsoo.ru/8al 7949¢
% bubmmoreka LIOK
14 ) 2 A2
CpoiictBa anroput™a. CriocoObl 3aIIUCH alrOpUTMAa 1 Hen, https:/m.edsoo.ru/8a1 79606
15 AJropuTMHYecKas KOHCTPYKIUS «CIIEJIOBAHHE. 1 3 Hep.12 bubmuoreka [TOK




JIuHeHHBIH ATITOPHTM

https://m.edsoo.ru/8al179606

ANropATMHYECKas KOHCTPYKIMSA «BETBJICHHE:

bubnuorexa IIOK

HOJTHAS ¥ HenoHast (popMbl . H?A'H https://m.edsoo.ru/8a17998a
bubmuorexa [IOK
17 AnropuTMuYecKas KOHCTPYKIUA (IIOBTOPEHHE 5 Hep.12 hittossenedson ro/ 8417998
bubnmorexa [JOK
18 @dopMabHOE HCTIOIHEHHE AJITOPHTMA 3 Hep01 bt il ru/Bal T94an |
Pa3paboTka HECTIOMKHBIX AJITOPUTMOB €
Bubimoreka IIOK
19 HCTIOJIB30BAaHMEM IMKIIOB JUIS YIIPABIICHHS 4 nepn.01 tittii/ii.ods06.ru/86 17961
(hopMaJILHBIMH HCIOJIHHTEISIMU
Pa3zpaboTka HECIOKHEIX AIrOPHTMOB C
20 HCIIONIb30BAHUEM IHUKIIOB U BETBJICHHI /IS 5 Hen.01 BuGmzorexa HHOK
https://m.edsoo.ru/8al79elc
ypasieHus (OpMaIbHBIMH HCIIOJHHTEIIMH
Bubtmuoreka [TOK
21 s PHIMOB 2 nen e https://m.edsoo.ru/8al7a06a
O6001eHHe ¥ CUCTEMATH3AIMS 3HAHMUHI 110 TeMe Bt mzorexs HOK
22 «/ICTIONTHATENN ¥ AITOPHTMBL. AJITOPHTMHYECKHE 3 Hep.02 hitos://m.edsoo.ru/8al Tal8c
KOHCTPYKI[HH
SI3p1k mporpammupoBanust. Cuctema bubmorexa [JOK
23 4 vepn.02
. [IPOrpaMMHPOBaHHMS https://m.edsoo.ru/8al7ac4a
buomorexa IJOK
24 ITepemennsie. OnepaTop NPHCBAMBAHKS 5 Hepn.02 bt/ ki o/Bal Tasta
3 Bubmrorexa IJOK
25 IIporpaMMHupOBaHHE JIMHEHHBIX a7TOPHTMOB 2 Hepn.03 O
PazpaboTka mporpamm, cojiepiKamux onepaTop Bubmwrorexa [JOK
2% 3 Hep03
| BETBJICHUSA https://m.edsoo.ru/8al 7ac8e
27 Jlnanorosasi 0TJanKa IIporpaMm 4 wep.03 Bubmorexa [IOK
https://m.edsoo.ru/8al 7ac4a
Bubmmorexa [JOK
. i i https://m.edsoo.ru/8al 7afa6
. bubmoreka [JOK
22 : i LHERDA https://m.edsoo.ru/8al 7acda
30 O6paboTka CHMBOIbHBIX HaHHBIX. [loaroroska k & WSO bubmmorexa LIOK
K/p Gl https://m.edsoo.ru/8al 7ad6¢c
31 O600menne H CHCTEeMAaTH3alis 3HAHHH 110 TEME 4 Hep.04 bubaunoreka [JOK




«3pIK mporpammupoBanus» [Iposepounas pabora /
Bceepoccwniickas nposepounas pabota

https://m.edsoo.ru/8al 7ae8e

PesepaHenii ypok. Pabora nayi ommbOkamu.
O6o6menune u cucTeMaTH3anus 3HAHUH U YMEHUH

bubmmorexa [JOK

R 1 2 Hep.05

= 1o Kypey uadopmaTaku 8 knacca / Beepoccniickas i https://m.edsoo.ru/8al7b456
npoBepo4Has pabora

. AHamn3 amopn;mos. OnpeneneHue BO3MOKHBIX ; o Butoea TIOK
pe3yIbTaToB paboThl AropHTMA IIPH 3a/JaHHOM . b btmessddicno elSa | Tabk
MHOKECTBE BXOIHBIX JaHHBIX :
Anams anroputMoB. OnpezieneHue BO3MOMKHBIX Butmsoiexs LIOK

34 BXOJIHBIX JIaHHBIX, IPHBOJIAIIHX K JAHHOMY 1 4 vep.05

pe3yabTaTy

https://m.edsoo.ru/8al 7afa6

OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME

34




9 KJIACC

Ne Tiastn FiEn ‘ KoamiecTso wacos Jlara )1eKTPOHHbIE HPPOBLIE
/o | Beero Konrpoasnsie | [lpakruueckne | H3ydeHus | obpa3oBaTe/lbHbIe
i padoTsl paboTei pecypesi
1 I'mobansras cets MuTEpHET. [P-ampeca y3noB. ] 1 fisaai Bubmorexa [JOK
Bonsmme nannsie l A https://m.edsoo.ru/8al 7b578
2 HNadopmanmonnas 6e30macHOCT | 1 2 Hepn.09 f“i??;f;igggal 75690
Vuaer nousarus 06 uHpopManuoHHoit 0€30macHoOCTH
3 IIPH CO3aHUA KOMIUIEKCHBIX HH(OPMAIIHOHHBIX 1 3 Hep,.09 Et?i?;;?:;si&iifial?b?bc
00BEKTOB B BUJIE BeO-CTpaHHIL AL R R S
4 Bujsl nesrensHocTH B ceTH MHTepHET 1 | 4 nepn.09 Eni?;;;fé(sigggal?b 868
5 O6naunble TexHOJIOTHH. Vcnons30BaHNe OHIIAMH- 1 | 5 09 Bubmiorexa [JOK
oduca u1st pa3pabOTKH IOKYMEHTOB i i https://m.edsoo.ru/8al 7bale |
O6001menue 1 cucTeMaTH3alMs 3HAHUHA 110 TeMam
6 «I'mobanbuas cets MHTEpHET M CTpaTeruu 1 2 Hep10 bubmoreka [IOK
6e3omacHoro noseieHus B Heiy», «Pabora B ' https://m.edsoo.ru/8al 7bb36
HHGOPMAITHOHHOM ITPOCTPAHCTBE)
7 Mopemm u MozemmpoBanre. Kitaccubukamum 1 3 Hea, 10 bubmuorexa [IOK
Monemneit https://m.edsoo.ru/8al 7be06
bubmoreka [[OK
8 Tabnmuunbie MOIETH 1 4 yepn.10 hittps://m.e dsogm 18a17c04a
9 Paspabotka ogqHOTaOIMYHO#M Oa3kl JaHHBIX. 1 > e bubmorexa ITOK
CocrapneHue 3anpocoB k 6ase JTaHHBIX ' https://m.edsoo.ru/8al7¢392
I'pad. BecoBas marpuna rpada. Jlnuga myta
10 MexIy BepImMHaMH rpada. Beraucnenue 1 el bubmorexa [JOK
KOJINYECTBA IMYTEH B HAIIPABIICHHOM AlMKJIAYECKOM o https://m.edsoo.ru/8al7¢392
rpade
bubmmoreka [IOK
11 Hepeso. Ilepebop BapraHTOB ¢ MOMOMIBIO JIEpEBa 1 4 Hep.11 bittusas iy dsogru 18a17e392
12 Maremarndeckoe MOJICITHPOBAHHE 1 5 Hep.11 Egiﬁgﬁﬁgﬁgal 76307
13 OTansl KOMIBIOTEPHOTO MOICTTHPOBAHM . | 1 Hep 12 bubmorexa [JOK
IToxaroroska x K/p https://m.edsoo.ru/8al 7c4aa
14 O6001eHne B CHCTeMAaTH3aus 3HAHUH. 1 1 2 Hep.12 bubmoreka [TOK




Konrponsaas pabota no teme «Mojenuposanne
Kak METOJI IIO3HAHHUSI)

https://m.edsoo.ru/8al 7¢9c8

PaboTa najg ommbkamu. Pazonenue 3agaau Ha

15 noazanaqgn. CocTaBienue anropuTMOB | IPOrpaMm SR Bu6mmorexa [JOK
C ACTOJIb30BAHNEM BETBICHHH, IAKIOB 1 e https:/m.edsoo.ru/8al 7cb12
BCIIOMOTATEIBHBIX AITOPUTMOB
butmmorexa [JOK
15 i 4 nep.12 https://m.edsoo.ru/8al 7ce3e
bubmorexa [JOK
17 Tunossie airopuT™bI 00pabOTKH MacCHBOB 5 Hep, 12 https://m.edsoo.ru/8al 7ed60
18 | CoprupoBka MaccuBa 3 Hea 01
bubmotexa [JOK
19 Oﬁpa?'o?g moToKa AaHHeIX. [Toaroroska K K/p 4 nep, 01 bt/ sdsooru/8al Td0Le
O6001menne ¥ cucTeMaTH3aUg 3HAHMIMA.
20 Kounrponsnas pabora no teme «Pazpaborka 5 Hep, 01 BuGmzorexa LIOK
' https://m.edsoo.ru/8al7d1ca
AJITOPUTMOB M IPOTPaMM»
1 Pabora najn ommbxamu. Ynpasnenue. Cuarnain. 5 wen.02 bubmorexa [JOK
O6parnas cBs3b i https://m.edsoo.ru/8al17d4d6
Bubmorexa IIOK
I i i 3Hep02 | ibs://m.edsoo.ru/8al7d602
23 DneKTpoHHbIE TaOIUIBL. THITEI JTAaHHBIX B SYEHKaX 4 nen.02 Bubmorexa [JOK
3IEKTPOHHOM TaOIHIIbI il https://m.edsoo.ru/8a17d710
24 Penaxtuposanue u opMaTupoBaHue TabIAIl 5 Hep.02 Butmaoress HOK
i https://m.edsoo.ru/8al17d832
25 Berpoennbie (DyHKIMH UL TOMCKA MaKCUMyMa, F BRI Bubmmoteka 1{OK
MHHHAMYMA, CYMMBI ¥ CPE/IHET0 apu(pMETHYECKOTO i https://m.edsoo.ru/8a17d990
6 CoprrapoBka u QHIBTpaNUs JaHHBIX B BBIACTICHHOM 3 Hep.03 bubmorexa IIOK
Imanasone A https:/m.edsoo.ru/8a1 7db70
0o IMocTpoenne nuarpaMm A TpadyuKOB B Sii00 bubmmoreka IIOK
2JIEKTPOHHBIX TabIHIaX id https://m.edsoo.ru/8al7e08e
78 OrHOCHTEIBHAs, aDCOIIOTHAS U CMEIIaHHas! ¥ gt butmoreka [IOK
ajpecanus 'D" https://m.edsoo.ru/8al 7e2b4
Bubmmoreka ITOK
29 VeIioBHEIE BEIYHMCIEHHS B 3JIEKTPOHHBIX Tabimnax 2 Hen.04 httns:/iim. edsoo.ru/Sel Tebba
30 O6paboTka 60JbHX HAOOPOB MAHHBIX 3 Hep.04 habsorresa LIOR

" https://m.edsoo.ru/8al 7e87c




31 YucneHHOe MOJICTHPOBAHHE B 3JIEKTPOHHBIX 1 4 ven.04 bubnuorexa [IOK
Tabauax A https://m.edsoo.ru/8al 7eaca

1 Ob6061menne 1 cHCTEeMATH3AIIMS 3HAHKM 110 TeMe 1 46505 bubimorexa [IOK
«OJIEKTPOHHBIEC TAOJIMIIBIY i https://m.edsoo.ru/8al 7ec3c
Posb uH(OpMAIMOHHBIX TEXHOJIOTHH B pa3BHTHH bubmotexa [IOK

33 1 3 Hen.05

- IKOHOMHKHM MHpa, CTpPaHbl, pETHOHA https://m.edsoo.ru/8al 7ed54

34 Pesepeubiit ypok. O606menue u cucTeMaTH3aIHsL. 1 A 08 Bbu6morexa [TOK
HroroBoe moBTopeHue i https://m.edsoo.ru/8al 7eebe
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ITPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOTPAMMBI

8 KJIACC
Kon 2 o
IlpoBepsieMble NpeIMETHBIE Pe3yIbTATHI 0CBOEHHSA 0CHOBHOM 00pa3zoBaTe/bHO
HPOBEPAEMOTO IporpaMMbl OCHOBHOT0 obmero o6pazoBanus
pe3yJibTaTa
1 | ITo Teme «TeopeTHdyecKHEe OCHOBBI HH(POPMATHKH))
11 [ToscHSTE Ha @pHMEpax pasMHYus MEXKAYy MO3HIHOHHBIMH H HEIO3HIMOHHBEIMH
] CHCTEMAMH CUMCICHHA -
3anuceiBaTh ¥ cpaBHHBATh Henble gucna oT 0 mo 1024 B pasnMYHBIX IO3HIHOHHBIX
1.2 cHCcTeMax CUMc/ieHus (¢ ocHOBaHHAME 2, 8, 16), BBIIONHATE apHpMETHYECKHE OTIepalliy
i HaJl HUMH
PackpeIBaTh CMBICI TIOHATHH «BBICKA3bIBAHHUEY, (JIOTHYECKAS OIEPAlMi», «JIOTHYECKoe
2 BBIP2KEHHUE »
3anuCEIBATE JOTHYECKHUE BEIPAXKEHUS C MCIIONB30BAHHEM IU3BIOHKIMM, KOHBIOHKIUMHA K
1.4 OTpHULIAHMS, ONpPeNeNITh HCTHHHOCTH JIOTMYECKUX BBHIPAKEHHH, €CIM H3BECTHHI |
' 3HAYEHHUs] UCTUHHOCTH BXOMSIIMX B HETO IEPEMEHHBIX, CTPOUTDH TabNUIIbI HCTHHHOCTH
JUISL JIOTUYECKUX BBIPAKEHU I
2 I[To Teme «ANTOPUTMEI ¥ IPOrPAMMHPOBAHHE
21 PackpeiBaTh CMBICI MOHATHH HCIIOMHHTENbY», «ANTOPUTM», «IIpOrpamMMay, IOHHMAs
' pasHMITy MEXIy YIOTpeGIeHHeM STHX TEPMUHOB B 0OBIICHHOM peuH H B HHQOpPMaTHKE
51 OmnuCEIBATE ANTOPHTM pEIISHHS 3aJadd pa3IH4dHbIMH CIOCOOaMH, B TOM YMCIIE B BHJIE
' 6/10K-CXeMBI
23 CocTaBmiTh, BBIIOIHATH BPY'HYI0 W HA KOMILIOTEPE HECTOXHHE ANTOPUTMEL C
MCIIO/Ib30BAHMEM BETBJICHMH M IIMKIIOB UL YIIPABIICHHMS MCIIOJIHUTEIIMH
Hcmonp308aTh KOHCTAHTHI M [IGPEMEHHBIE PA3IUYHBIX THIIOB (YHCIOBBIX, JIOTHYECKHUX,
24 CHMBOJIBHBIX), & TakkKe COHEpKAIIMEe WX BBIPAKESHHS, MCIIOAB30BaTh OIEPaTop
| mpucBauBanus -
25 Hcrnonp3oBaTh Npu  pa3spaboTKe INpOrpaMM JIOTHYECKHME 3HAYEHHs, OlEpaldd H |
BEIPKCHHUS C HUMH
26 AHaTH3UPOBAaTh MPEUIOKEHHbIE AaJrOPUTMBL, B TOM YHCIE ONPEAENATD, KaKue
pe3yJIbTaThl BOMOIKHEI ITPH 3aJIaHHOM MHOJKECTBE HCXO/HBIX 3HAYEeHHH
Co3pnaBaTk W OTJ@XUBATh IIPOrPaMMBI Ha OJHOM M3 S3BIKOB I[POrpaMMHPOBaHUA
(Python, C++, ITackans, Java, C#, IIIkonpHEI AnropuTMudecKuil S3bIK), peauzyronue
27 HECIIONKHEIE alTOPHTMBI 00paboTKH YHCIIOBBIX JAHHBIX ¢ HCIOJIB30BAHMEM IHKJIOB H
BETBIICHUH, B TOM YHCIIC PEATH3YIOIIHE IPOBEPKY ACIMMOCTH OQHOIO LEJIO0ro YHcia Ha
Apyroe, IPOBEPKY HATYypalbHOrO 4YMC/Ia HA I[POCTOTY, BbLIENeHUS UHQp U3
HATYPaITEHOTO YHCIIA
9 KJIACCA
Koa
IPOBEPSIEMOTO IIpoBepsieMble MpeMeTHbIE Pe3YILTATHI 0CBOEHHS! OCHOBHOIH
pesyanTaTa ofpazoBaTe/IbHOI NIPOrpaMmMel 0CHOBHOrO0 06mero o6pasoBanus
1 ITo Teme «IludpoBas rpaMOTHOCTEY




1.1

Hcnonp3oBare COBPEMEHHEIE MHTEPHET-CEPBUCHI (B TOM qHCIIe
KOMMYHHKAllHOHHBIE CEPBHCBHI, 00JaYHble XpaHWIMINA JaHHBIX, OHJIAWH-
IporpaMMel (TEKCTOBBIE W TpadHyecKHe peJaKkTOphl, Cpeisl pa3paboTkH) B
y4e0HO! B HOBCEAHEBHOH JI€ATEIbHOCTH

1.2

ITpUBOINTE NMPHUMEPE UCIIOTBL30BAHUA TE€OMH(pOPMAIHOHHEIX CEPBHCOB, CEPBHCOB
rocyIapCcTBEHHBIX YCIyT, oOpa3oBaTenbHBIX cepBHcoB MHTeprera B y4ebHOH M
MOBCEAHEBHOH JICATEIIHOCTH

1.3

Hcrosnb30BaTh pa3IddHBIE CPECTBA 3aLIMTHI OT BPEIOHOCHOIO IIPOTPAMMHOIO
obecnedeHns, 3aMMUINATh EPCOHATBHYIO HHGOPMAIIHIO OT HECAHKIIMOHUPOBAHHOTO
JOCTYTIA U €ro MOCHeACTBU (pasriameHus, II0MEHB], YTPaThl JaHHEIX) C Y4ETOM
OCHOBHBIX  TEXHOJNOTHYECKHX H  COLHAIBHO-TICHXONOTHYECKHX  acleKTOB
HCIIONB30BaHWA ceTH VIHTepHEeT (ceTeBas aHOHMMHOCTB, IHMGPOBOH cien,
AyTEeHTHYHOCTH CYOBEKTOB H PeCypCcoB, ONACHOCTh BPEIOHOCHOI'O KO/Ia)

1.4

Pacro3HaBaTh TONBITKM H IPEAYNPEKAaTh BOBJICUCHHE ceOs M OKPYKAIOMHUX B
JIECTPYKTHBHBIE H KPUMHHAIbHBIE (DOPMEI CETEBOH AKTHBHOCTH (B TOM YHCIE
kuOepOyuHHT, QHUITHHT)

ITo Teme «TeopeTHueckue OCHOBEI HHPOPMAaTHKHY

2.1

PacKpeIBaTE CMBIC] TOHSTHH «MOJENb», «MOJEIUPOBAHHEY», ONPEIEIATH BHIEI
MoOjiejIel, OLEHHBATh AIEKBATHOCTH MOJENH MOAETUPYEMOMY OOBEKTY M UENsM
MOJIETTHPOBAHUSA

2.2

Wcnons3oBath Tpadbl M JEpeBbs AT MOJEIMPOBAHMS CHCTEM CETEBOH H
MEpapXHUYECKO CTPYKTYPbI, HAXOIUTh KpaTdaiinuii myTh B rpade

ITo TemMe «AJTOPUTMEI M TIPOTPaMMHPOBAHUEY

3.1

PasbuBare 3amadW Ha MOA3a0adH, COCTAB/IATH, BBIIOJIHATH BpYYHYHD H Ha
KOMIIBIOTEPE HECJIOXKHBIEC alrOpHTMBI C HCIIOIB30BAHHEM BETBJICHHM, IUKJIOB H
BCIIOMOT'aTEJIbHBIX aJITOPHTMOB JUJIA YIIPABJICHHA HCIIOJIHUTCIIMHA

3.2

CocTapnars ¥ OTJIQKHBATH INPOrPaMMBI, DPEATH3YIONIHE THUIIOBBIE AJITOPUTMEI
006paloTKH YHCIOBBIX IOCIEIOBATENIBHOCTEH WM OJHOMEPHBIX YHCJIOBBIX
MAacCHBOB (IOHCK MAKCHMYMOB, MUHUMYMOB, CYMMEI HJTH KOJTHYECTBA SJIEMEHTOB C
3aJlaHHBIMKM CBOWCTBaMH) Ha OJHOM U3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlIkonbHELT AJIropATMAYCCKAN S3BIK)

[To Teme «HbOpMAIHOHHEIE TEXHOIOTHH Y

4.1

Bribupars crmoco® mnpeicTaBleHHs MaHHBIX B COOTBETCTBHM C IIOCTABJICHHOH
safavedt  (Tabmumpl, cxeMmbl, rpaduKH, QHArpaMMBI) €  HCHOOIL30BAHHEM
COOTBETCTBYIOIIHX IIPOIPAMMHBIX CpecTB 00paboTKH JaHHBIX

4.2

Hcmons30BaTh 3JMEKTPOHHEBIE TaOmuubl st o6paboTk, aHanW3a W BH3YaIH3alUH
YHCJIOBEIX JaHHBIX, B TOM YHCJIE€ C BBIJCICHHEM [Harna3oHa TaOiumbl H
YTIOpSIOYMBAHHEM (COPTHPOBKOH) E€r0 3JIEMEHTOB

4.3

Co3paBath W TMPUMEHSTh B 3MEKTPOHHBIX Tabmuiax ¢opmynsl Ui pacu€roB ¢
HCITOJIE30BAHUEM BCTPOEHHBIX apHU@MeTHUecKHx OCQYHKIMHA (CYMMHpPOBAHHE H
MOACYET 3HAUCHMH, OTBEYAIOIMIUX 3aJaHHOMY YCIOBHIO, CpeJlHEEe apH(pMETHIECKOE,
MOMCK MAaKCHMAJIBHOTO H MHHAMAIBHOIO 3Ha4eHus), abCOMOTHOHN, OTHOCHTENIBHOMH,
CMEIIaHHOM ajipecaluy

4.4

Hcnons30Bath JNICKTPOHHBIC TaOIHIIBI )11 YACIICHHOTO MOJCJIHPOBAHHSA B IIPOCTBIX
3aJa4ax M3 pasHbIX NPCAMCTHBIX oOnacTeit




MPOBEPSIEMBIE DJIEMEHTHBI COAEP)KAHUSA

8 KIIACC

Kon IIpoBepseMplii 31eMeHT COIePKAHAA

1 TeopeTrueckHe OCHOBBI HHOOPMATHKH

Heno3umuoHHble W MO3MIMOHHBEIE CHCTeMbl cumcineHusd. Andasur. OcHoBanue. PasspHytas
1.1 dopma 3amucu uncna. [lepeBosl B IECATHUHYIO CHCTEMY YHCENl, 3aIIMCAHHBIX B IPYTUX CHCTEMAaX
CUHCIICHHS

12 Pumcikas cucreMa CUUCIEHHS

JlBonuHas cucteMa cuucieHus. IlepeBox memsix gucen B mpeaenax ot 0 no 1024 B J:[Boutmyro
CHCTEMY cuncieHus. BoceMepryHas cucteMa cuucieHds. IlepeBox umcen U3 BOCHMEPHYHON
1.3 CHCTEMBI B JIBOMYHYIO H JeCATHHYHYIO chctembl M obparno. IllecTHamnarepuynas cucrema
cuncienus. IlepeBoj 4ucen U3 ECTHAIIATEPHIHON CHCTEMBI B IBOMYHYIO, BOCBMEPUYIHYIO U
JIECATHYHYIO CHCTEMBI B 0OpaTHO

1.4 ApudmeTHyecKye onepaniy B IBOMYHON CHCTEME CHUCICHHS

Jlorngeckue BhICKas3bIBaHHA. JIOTMYECKHE 3HAYEHHSA BBICKA3bIBAHUHU. S.Uemen'rapame %
COCTAaBHBIE BBICKa3bIBaHHA. JIOrHYecKHe oOnepamuu: «u» (KOHBIOHKIMS, JIOTHYECKOoe
1.5 YMHOYKEHME), «HIH» (IU3BIOHKIMS, JIOTHYECKOe CIOXKEHHWe), «He» (JIOrMYecKoe OTpHIaHHE).
[Ipuopurer jorudeckux omepanuii. OnpeseneHye HCTUHHOCTH COCTABHOIO BBICKA3BIBAHUS MPH
HM3BECTHBIX 3HAYCHUSIX HCTHHHOCTH BXOISIIMX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUHI

Jloruyeckue BhIpaKCHHS. [IpaBWiia 3alMCH JIOTHYECKMX BhIpaxeHwil. Iloctpoenne Tabmun

L6 HCTHHHOCTH JIOTHYECKUX BBIPAKEHMH

1.7 Jlorngeckue 1eMEHTHl. 3HAKOMCTBO C JJOTHYECKMMH OCHOBAMY KOMITBIOTEPA

2 ANrOpUTMEL ¥ IPOTPaMMHpPOBAHHE )

21 [TousitTue amroput™a. McnomHutenu aJIropnIMOB ANTOpPUTM Kak IUIaH YOpaBlICHMA
HCIOJIHATEIEM _ )

29 CgpoiictBa anroput™a. CrocoGsl 3amMcH anropuTMa (CIOBECHBIH, B BHIAE OJIOK-CXEME,
porpaMma)
AnropuTMudecKkre KOHCTpyknuH. KoHcTpykmus «cnenoBanuey». JIMHEHHBIH aIrOpuT™.

2.3 OrpaHH4eHHOCTh JIMHEHHBIX AITOPUTMOB: HEBO3MOJKHOCTH TPENYCMOTPETH 3aBHCHMOCTD
IIOCIIE0BATEIBHOCTH BBINOIHAEMBIX A€HCTBHH OT HCXOIHBIX JAHHBIX

24 KOHCTpYKIHST «BETBICHHEY: MONHas ¥ HemomHas (opMmbl. BeMonHEeHHE W HEBHINOIHEHHE
yCIOBHs (HCTUHHOCTB H JIOKHOCTh BBICKa3bIBaHKA). [IpoCThIe ¥ COCTABHBIC YCIOBUS

55 KOHCTpYKIIMS «HOBTOPCHHE»: IMKIBI C 3aJlaHHBIM YHCIOM IIOBTOPEHMH, C YCIIOBHEM

BBINIOJTHEHUS], C IEPEMEHHOM LIHKIIa

Paspaborka i (GOpPMalBbHOTO HCIONHWUTENS AalrOpHTMa, HPUBOAAMEro K Tpebyemomy
pe3yJbTaTy TpH KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3paboTka HECIOKHBIX AJIrOPHTMOB C
2.6 HCIIONB30BAHNEM IMKIOB M BETBIEHWH JUIS yHpaBleHHs (OpMaibHBIMH HMCHOIHUTEISMH. |
BemosHeHHe anrOpUTMOB BPYUYHYIO M Ha KoMmmbiorepe. CHHTAKCHYECKHE M JIOTMYECKHE
omuOku. OTKa3kI

Sseik nporpammupoBanus (Python, C++, Java, C#,- [1IkoTBHBI AnropuTMuYecKHH SI3bIK).

27 Cucrema mporpaMMHpPOBAHHS: PENAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIAMIHK
2.8 ITepemeHHas: Tvi, UM, 3HaueHue. Llenble, BEMECTBEHHBIE H CHMBOJILHEIE TEPEMEHHBIE

Omneparop npucBauBaHHA. ApH(MeTHUECKHE BBIPAKEHHUS M MOPANOK HMX BBIUMCICHMI.
2.9 Omepanuu ¢ IENTBIMH YHCIaMM: IIEJIOYMCICHHOE JENeHHe, OCTaTOK oT JeneHus. IIposepka

JCITHMOCTH OJHOI'0 IIEJIOTO YHCIa Ha APYTroe

Berenenus. CocTaBHBIE YCIOBUS (3amUCh JIOTHYECKUX BBIpAKEHHH HA HM3Yy4aeMOM f3BIKE
2.10 nporpaMMHpoBaHus). HaxoxneHne MEHEMyMa U MakCHMyMa H3 IBYX, TPEX H YETBHIPEX 4YHCEIL
Pemenue KBaJipaTHOTO ypaBHEHHUS, IMEIONIETO BEIIECTBEHHBIE KOPHH

2.11 JlnanmoroBasd oTfazKa ImporpamMM: IOIIArOBOE€ BBITOJHEHHE, NPOCMOTP 3HAYEHHH BEIIHYHH,




OTJI&OYHEIA BEIBOI, BHIOOP TOUKH 0CTaHOBA

212

[uxn ¢ yenosaeM. Anroput™ EBKimazia Uit HaxoxkieHus HaubobIero oOmero AeUTENs IByX
HATypalbHBIX 4hcel. Pa3OMeHHE 3alMCH HaTypalbHOIO YHCIa B IO3MUHMOHHOH CHCTEME C
OCHOBAHHEM, MEHBIIUM WK paBHbIM 10, HA OTAENBHBIC U

213

[lukn ¢ mepeMeHHOW. ANTOPHTMBI IPOBEPKH JEMMMOCTH OAHOIO ILEJOro 4YMCia Ha ApYToe,
[POBEPKH HATYPAILHOTO YHC/IA Ha TPOCTOTY

2.14

O6paboTka CHMBOJBHBIX JaHHbIX. CHMBOJNBHBEIE (CTPOKOBEIE) nepemeHHble. llocummBonbHas
o6pa6oTka cTpok. [1ocUET 4acTOTE! MOSBIICHHUS CHMBOJIA B CTPOKE. BeTpoennble GyHKIAN 1L
obpaboTKH CTPOK

2.15

OrnpejiesieHre BO3MOXKHBIX Pe3yIBTaTOB pabOThI alrOpATMA IPH 3aJaHHOM MHOXECTBE BXOHBIX
MaHHBIX, OTIpe/ieNIeHHe BO3MOKHBIX BXOJHBIX JIAHHBIX, IPHBOJALIMX K JaHHOMY pe3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMBblii 3J1eMEHT COJEPKAHHS

[Tudposas rpaMOTHOCTh

1.1

I'nobanmeras cers Marteprer. IP-ampeca y3noB. CereBoe XpaHeHHe MJaHHBIX. MeTo/pl
HHAHBHIYATEHOTO W KOJUIEKTHBHOTO pa3MelleHus HOBoW mH(popmaunuu B MHTepHeTe. Bonbume
naHHble (MHTEPHET-IaHHbIe, B YACTHOCTH JaHHBIE COIMANBHBIX CETel)

1.2

IMonstre 06 WHGOPMAIHOHHON 6E30MaCHOCTH. YTPO3bl HHPOPMAIMOHHON GE30MacHOCTH MpPH
pabote B rIOGAIBLHOM CeTH M MeToAabl mpoTHBoAedcTBus uM. [IpaBuna GesomacHOH
ayrenThHuKanun, 3amura IHuHOH HHopmammu B cetu MmTepHeT. besomacHble cTpareriu
nopenennss B cetw Matepuer. IlpexynpexieHHe BOBJIEYEHHS B JICCTPYKTHBHBIE H
KpUMHHAIBHBIE POPMBI CeTeBOl aKTHBHOCTH (KuOepOy uTuHT, GUIIMHT ¥ ApyTHE GOPMBEI)

| B

Bunsl gesrensHoctH B MuTepHere. WHTEpHET-CEPBHCHL KOMMYHHKAIHOHHBIC CEPBHCEHI
(mouroBas cayxk6a, BHIEO-KOH(EPEHI-CBS3p U MAPYTHE), CHpaBOYHbIE CIYKOBI (KapTsl,
DAcIIHCaHMs U JPYTHE), IOMCKOBEIE CITY:KOBL, CITyKOBI OOHOB/IEHHS IPOrPAMMHOIO O0eCIeYeH s
i japyrue cinyx0sl. CepBHCBH TrocylapcTBEHHBIX yciyr. OOnadnble XpaHWIHINA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTku JNOKyMeHTOB (oHnaiH-oduck). [IporpaMmHoe obecriedeHne
KaKk BeG-CepBHC: OHJIANHOBBIE TEKCTOBbIe H rpadHuecKde pPelakTOphl, Cpeibl pa3spaboTKH
IporpamMm

Teoperrueckre OCHOBEI HHPOPMATHKH

2.1

Mopnens. 3angaum, peluaeMele C [OMOMBIO MozenHpoBaHus. Kriaccupukanumu MonemeH.
Marepuaisaeie (HaTypHble) W HHGOpMalHOHHbIE Mojenu. HenpepbBHBIE U JUCKPETHBIE
momemd. Wmwuranumonnsle wmonenu. HWrpoeele Mopenmd. OneHKa COOTBETCTBHS —MOJCIH
MOIeTupyeMoMy 00BEKTY M LIEJIIM MOJACITHPOBAHHS

2.2

Tabnuunsie Monemd. Tabnuna Kax MpeCTABICHAE OTHOIICHHA

2.3

Baser ganubx. OTOop B TabMHIE CTPOK, YAOBIETBOPSIOMIX 3aJaHHOMY YCIOBHIO

2.4

I'pad. Bepumina, pe6po, myTs. OpHeHTHPOBaHHEE M HEOpPHEHTHPOBaHHBIE rpadel. [imuHa (Bec)
pebpa. Becosas Marpuua rpada. [lnuaa Myt MeXIy BepmmHamu rpada. 1Iouck onTHManbHOro
nytd B rpade. HawanpHas BepmmHa (MCTOYHMK) M KOHEYHas BepmMHA (CTOK) B
OpHEHTHPOBAHHOM rpade. BEIMECIIEHHE KONMYECTBA IyTE€H B HANPABICHHOM AalMKIHIECKOM

_ rpade

2.5

JlepeBo. Kopens, Bepmmma (y3en), ymct, pebpo (ayra) mepesa. Beicora mepesa. Ilomiepeso.
[TprMepBI HCIIONTB30BaHNUS JiepeBbeB. [lepebop BapHaHTOB ¢ HOMOLIBIO iepeBa

2.6

IloHATHE MAaTeMaTHYeCKOH MOJelM. 3amadd, pellaéMble C IOMOIIBI0 MATEeMaTHYEeCKOIro
(KOMTIBEIOTEpHOr0) MojenupoBanus. OTIHYHe MaTeMaTHYeCKOH MOJIeNH OT HATyPHON MOJeNH H
OT CJIOBECHOTO (JIATEepaTypHOTO) OMUCcaHUs 00beKTa

2.7

DTanbl KOMIBIOTEPHOr0 MOJIEIHPOBAHHS: TIOCTAHOBKA 3a][a4d, IOCTPOCHHE MaTeMaTWdecKOn
MOJeTH, TporpaMMHas  pealu3alys, TECTHPOBaHME, TMPOBEJECHHE  KOMIIBIOTEPHOTO
SKCIIEPHMEHTA, AHAIN3 er0 Pe3yJIbTaTOB, YTOUHEHHE MOJICIIH




AJTOPHUTMEI U IPOrpaMMHPOBAHHE -

3.1

Pa3buenue 3amaun Ha moa3agaydd. COCTAB/IEHHE AJITOPHTMOB M IPOrPaMM C MCIONB30BAHUEM
BETBIICHMI, IMKJIOB M BCIOMOTATENBHBIX AJTOPUTMOB JUIS YIPABIEHHS HCIOIHHUTENEM HIH

JAPYTHMH HCIIOJHHTCIIAME

32

Tabnuunsie Beuyunbl (Maccupbl). OqHoMepHBIe MaccuBbl. COCTaBIEHHE U OTIAKA IIPOrPaMM,
PeAH3YIOIUX THIIOBBIE AJTOPHTMbI 00paboTKH OJHOMEPHBIX YHCJIOBBIX MAaCCHBOB, Ha OJHOM
3 s3pikoB mporpammupoBarus  (Python, C++, [Ilackans, Java, C#, IkomsHbi
AnropuTMudecKuii SI3BIK): 3allOJHEHHE YMCIIOBOTO MAaCCHBA CIIyYalHBEIMH YHCIIAMH, B
COOTBETCTBHH ¢ GopMyIOH UM MyTEM BBOJA YHCEN, HAXOXIEHHE CYMMEI JIEMEHTOB MacCHBa,
JWHEHHBIA IIOMCK 33JJaHHOTO 3HAYEHHMS B MAcCHBE, MOACYET 3JEMEHTOB MAacCHBa,
VIOBJIETBOPSIOMMX 33JaHHOMY YCIOBHIO, HaxOXXIE€HHE MHHHUMAIBHOTO (MaKCHMaJbHOIO)
snemenTa MaccuBa. CopTHpoBKa MaccuBa

33

O6paboTka IMOTOKA JaHHBIX: BBMUUCIEHHE KOJMYECTBA, CyMMBI, CPEIHEr0 apu(METUIECKOTro,
MHHAM&IBGHOTO W MAKCHMaJbHOTO  3HAYCHHA  DJEMEHTOB  IOCIEJ0BATEIBHOCTH,
YJOBJIETBOPSAIOIIMX 3aJaHHOMY YCJIOBHIO

34

Vapasnenue. Curman. O6parHas cBa3p. [lomydeHue CHTHAIOB OT IH(POBBIX JATYUKOB

(KacaHms, PacCTOSHHSA, CBETa, 3ByKa U Apyroro). [IpuMeps! Henob30BaHUs IPUHIAIA 00paTHOH
CBSI3H B CHCTEMAax YIPaBJICHHS TEXHWYECKUMH YCTPOHCTBAMH, B TOM YHCIE B POOOTOTEXHHKE.
ITprMepsl pOOOTH3MPOBAHHBEIX CHCTEM (CHCTEMa YIpaBIEHHS [BIXKEHHEM B TPaHCIOPTHON
CHCTEMe, CBApOYHas JHHMS aBTO3aB0OJa, ABTOMATH3MPOBAHHOE YIPABICHUE OTOIUICHHEM A0MA,
aBTOHOMHAS CHCTEMa YIIPaBICHHS TPAHCIIOPTHBIM CPEICTBOM H JPYTHE CHCTEMBI)

WHbopManHOHHbIE TEXHOIOTHH

4.1

IToustHe 00 snexTpoHHBIX Tabnmuuax. THNBI JaHHBIX B SuYelKax 51eKTPOHHOH TabIUIbL.
Penaktuposanue u dopmatupoBanue Tabnun. BerpoenHble QYHKINM A TOMCKA MaKCUMyMa,
MHHHMYMa, CYMMBI H cpeaHero apudmeruuyeckoro. CopTHPOBKA HAHHBIX B BBLICJICHHOM
quanazone. Iloctpoenue amarpamMMm  (THCTOrpamma, Kpyropas JuarpamMma, ToOYeyHas
nuarpamma). Beibop Tuna guarpaMMel

4.2

IIpeobpasosanue (opmyn npu KkomupoBaHuH. OTHOCHTENbHAS, abCOMIOTHAS M CMeIlaHHAas
aJipecarus

4.3

4.4

VenoBHble BBIYUCIEHUST B HJIEKTPOHHBIX Tabmurax. CyMMupoOBaHME M MOACYET 3HAYEHHH,
OTBEYArOmMX 3ajaHHoMy yciaosuio. O6paborka OGonpmmx HabopoB maHHBIX. YHCIeHHOE
MOJIEJIMPOBAHKE B AEKTPOHHBIX TabIHIIax

Ponp wH()OPMAaUHOHHBIX TEXHOJIOTHH B pa3BUTHH SKOHOMHKH MHpPa, CTpaHbl, pPETHOHA.
OtkperTele  0Opa3oBaTelbHBIE pecypchl. [lpodeccuu, cBsi3aHHBIE C WH(GOPMATHKON W
UHPOPMAIMOHHBIME TEXHOJNOTHSIMHU: BeO-Iu3aiiHep, MPOrpaMMHUCT, pa3paboTuuK MOOHIIBHBIX
NPHIIOKEHUH, TECTHPOBIIMK, aPXUTEKTOP IIPOrpaMMHOr0 o0ecneueH s, CICIHATMCT 10 aHAIHU3Y
JIAHHBIX, CHCTEMHBII aIMUHUCTPATOD




IMPOBEPSEMBIE HA OT'3 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHMSI OCHOBHOM OFPA3OBATEJILHOM
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHMS

Kon Ilposepsiembie TpeboBaHMA K NPEIMETHBIM pe3y/ibTaTaM 6a30B0ro ypoBHs
npoBepsieMoro OCBOEHHS OCHOBHOM 00pa30oBaTe/bHOI POrpaMMbl 0CHOBHOI0 00mmero
TpeboBanus obpasoBanus Ha ocHope ®I'OC

1

3HaTh (IOHUMATH)

1.1

Branenne OCHOBHBIMH TOHATHAMH: WHGbOpManus, Iepenada, XpaHeHHE H
obpaborka HH(OPMAIHH, AJTOPUTM, MOJENb, HH(POBOM TPOAYKT M HX
HCIIOJIb30BAHKE IS pelleHus YIeOHbIX ¥ MPAKTHUECKHX 33124

1.2

BJ'[a,H,eHHB TIOHATHSIMH. BBICKA3bIBAHHUE, JIOTHHECKasA OIleparus, JIOTHYECKOE
BEIPKEHHUE

VMmers

2.1

VMeHHE OIEpUPOBATh EIMHHUIAMH H3MepeHHs HH(pOpMarMoHHOro 00BEMa H
CKOPOCTH IepeJiaul JaHHEBIX :

2.2

VMeHHe 3alMChIBaTh M cpaBHHBaTh Henbie gucna oT 0 mo 1024 B pasmu4HBIX
MO3UIMOHHEIX CHCTEMAX CYHCIIeHHs C OcHopaHmsMH 2, 8, 16, BHIIOIHATH
apu()METHIECKHE ONEPallHH Hajl HUMH

23

VMeHue KOIMpOBATH H JEKOAMPOBATh COOOINEHMS IO 3aNaHHLIM IIPABHIIAM;
[OHMMAaHHE OCHOBHBIX [PUHIUIOB KOXMpPOBaHMA HHPOpMALMH pa3THIHON
IPUPOJBL: TEKCTOBOM, rpaduyeckoi, ayIHo

2.4

VYMeHHe 3alldChIBATE JIOTHYECKHE BBIPAKEHHS C HCIOJIB30BAHHEM [IHM3BIOHKIINH,
KOHBIOHKIIMH H OTPHIAHHA, OIpPENCIIATE HCTHHHOCTE JIOTHYCCKHX BBIpaJKGHHﬁ, |
©CIIH M3BECTHLI 3HAYeHUS UCTHUHHOCTH BXOIOAIMHX B HEIO MNEPEMCHHBIX, CTPOHTB
TaOMMIBl HCTHHHOCTH ISl JIOTHYECKHX BBIanCCHH.l:'I; 3alliUChIBATE JIOTHYCCKHE
BBIpa#KECHHs Ha H3Yy4acMOM A3BIKE IIPOrpaMMHPOBaHHA

25

VMeHHE COCTaBjIsATh, BBHIIOJHATE BpPYYHYI0 U Ha KOMIIBIOTEPE HECIOXKHEIE
AJTOPUTMBI JUIA YIIpaBiieHus ucnonauTesamu (Uepenamka, YepTEXHAK H APYTHE);
CO3/1aBaTh W OTJIAKHBATHL IIPOrpaMMBI Ha OJHOM H3 S3BIKOB MPOrPaMMHPOBAHH
(Python, C++, Ilackams, Java, C#, IlIkonbHBI AJTOPHTMHYECKHH SI3BIK),
peaM3yIOIHe HECIOXKHbBIE aITrOPUTMBI  00pabOTKH 4YHCIOBBIX [JAHHBIX C
MCIIOJIL30BAHMEM ITMKIIOB ¥ BETBICHHM, yMeHHE pa30uBaTh 3aa4d Ha NOJ3a1a4H,
HCIOJL30BaTh KOHCTAHTHI, IIEPEMEHHBIE M BBIPKEHHS Pa3JMUYHBIX THIIOB
(4MCNIOBBIX, JIOTHMYECKHMX, CHMBOIIBHBIX); aHAIU3UPOBATH  NPEIIOKEHHBIA
ATOPUTM, OMPEIENATh, KaKue Pe3y/IbTaThl BO3MOXKHBEI IIPH 3aaHHOM MHOXKECTBE
HCXO/IHBIX 3HAUYEHUH

2.6

VMEHHE 3anKcaTh Ha H3y4aeMOM S3bIKe IPOrpaMMUpPOBAHHES alTOPHTMEI IIPOBEPKH
JETMMOCTH OJIHOTO IIENIOro 4Hcia Ha Jpyroe, MPOBEPKH HATYypPaJbHOIO 4YHMC/IAa HA
NpOCTOTY, BHUAENCHHA LHQP M3 HATYPAIPHONO YMC/A, IIOHCK MaKCHMYMOB,
MHHAMYMOB, CYMMBI YHCJIOBO# 110CIIEN0BATEIBHOCTH

2.7

Brajienue yMEHHEM OpPHEHTHPOBATHCS B HepapxXuyecKod CTpykType ¢aiinoBoi
cucTeMbl, paboraTh ¢ (aiIOBOH CHCTEMOH MEPCOHAIBHOrO KOMIBIOTEPA C
HCIIOJIB30BaHMeM rpaduyeckoro unTepdelica, a IMEHHO: CO3/1aBaTh, KOITMPOBATH,
IepeMelarb, epeHMEHOBBIBATE, YAIATh U ApXUBHPOBATH (ailIIbl ¥ KATaIorH

2.8

Brnajenve yMEHHSMH ¥ HABBIKAMH HCIIOJH30BaHUS HHQOOPMAlMOHHBIX H
KOMMYHHKAI[HOHHBIX TEXHOJIOTHH JJIS IOHCKA, XPAHEHHUS, 06paboTku U nepenaqn
M aHAJIH3a Pa3lIMIHBIX BHIOB HHPOPMALUK

2.9

VMeHne BHIOHpaTh CHOCOO IIPECTABIEHHWS JIaHHBIX B COOTBETCTBHH C




nocraBieHHod  3amased  (Tabnmuobl, cxembl, TrpaduKH, JAMarpaMmel) €
HCIIOJIB30BAHHEM COOTBETCTBYIOIIHX ITPOrpaMMHEIX CPEICTB 00pabOTKH JaHHBIX

2.10

Vmenne ¢opmanu3oBaTh H CTPYKTYPHPOBaTh HH(MOpPMAIMIO, HCIOIB3YS
SNEKTPOHHBIE Tabnmumbl Ansi oOpaGoTKM, aHaiW3a M BH3yalIM3alldid YHCIIOBHIX
JaHHBIX, B TOM YHC/IE C BBIJS/IEHHEM [Iuana3oHa TalOIMIbl H yNOpSA0UYMBaHHEM
(COPTHPOBKOH) €ro 3JEMEHTOB; YMEHHE NPHMEHSTh B 3JIEKTPOHHBIX TaOIUIax
dopMyJIBI IS PAcYETOB C MCMOMb30BAHHEM BCTPOSHHBIX (yHKIMH, abCOMOTHOMH,
OTHOCHTEIHHOM, CMEIIAHHOW apecallfii; HCIIONB30BaTh ICKTPOHHBIC TaOIHIIbI
JUIS YUCIEHHOrO MOJENMPOBaHMS B IPOCTHIX 3afadaX M3 pasHBIX IpPeJIMETHBIX
obnacreit




IMEPEYEHDB 3JIEMEHTOB COJAEPKAHMUS, ITIPOBEPSIEMBIX HA OI'D
IO HH®OPMATHUKE

Kon

IIpoBepsieMblii 31eMeHT COAepPKAHHA

[ludposas rpaMOTHOCTH

1.1

@aiiner ¥ nanku (Karanorn). [Ipunnmnel nocrpoerus (aiinopeix cucreM. ITomHoe uMs daitna
(mankn). ITyTs K daitmy (nanke). Pabota ¢ dalinamu 1 kaTanoramu CpeficTBaMHA OTE€PAIIHOHHON
CHCTEMBI: CO3/laHHe, KOIMPOBAHKE, IEPEMEINECHHE, IIEPEUMEHOBAHNHE U yAaleHHe (hailioB H
marok (karamoros). Tumel ¢aiinos. CeolicTsa daiinos. Daiinossni Meremkep. [louck daiinos
CpeCTBaMH ONEPALMOHHOMN CHCTEMBI

1.2

O6benunenne KommeioTepoB B ceth. Cere MuTepHer. Beb-cTpanuna, BeG-caitt. CTpykTypa
ajapecoB Beb-pecypcoB. bpaysep. IlouckoBbie cucremsl. [lonck HHGOPMALKMH [0 KIHOYEBEIM
cioBam ¥ 1o m3obpaxenuio. JlocroBepHocTh MHGOpPMalHH, MOTydeHHON U3 WHTepHera. IP-
axpeca y310B. CeTeBoe XpaHEHHE JaHHBIX

Teopernueckue OCHOBEI HHPOPMATUKH

2.1

JHCKpPETHOCTh JMaHHBIX. BO3MOKHOCTH ONMCAHHA HEMPEPHIBHBIX OOBEKTOB M IIPOLECCOB C
OMOIIBIO THCKPETHBIX JAHHBIX.

Cumpon. Andaeur. Momsocts andasura. J[Bonunsni andasut. KoqugecTBO BCEBO3ZMOKHEIX
cioB  (KomoBbIX KomOMHauui) QuUKCHpOBaHHOH JUIMHBI B  IBOMYHOM  aidaswuTe,
[Ipeobpazopanne moboro andasura k gBoWuHOMY. KONMYECTBO pasiMYHBIX CIIOB
(uKCHpPOBaHHOM JATHHBEI B al()aBUTE ONpeaeTEHHON MOITHOCTH,

Komposanue cuMBOJIOB OJHOTO an(aBHTa C IMOMOIIBIO KOMOBBEIX CIOB B APYroM andasure,
KomoBas Tabmmma, gexoxumpopanue. KomupoBaHme —TEeKCTOB. PaBHOMEpHEIH  KOJI.
Hepasuomepusii kon. Koguposka ASCII. BockMubuTHEIE KOIUPOBKH. ITOHATHE 0 KOAMPOBKAX
UNICODE. [JlexogupoBaHme cooOmeHMH C  HCHONB30BAHHEM  paBHOMEPHOTO |
HepasHOMepHoro kona. Madopmanmonnsii 0668M TekcTa

2.2

Nudopmanuonnerii 065EM NaHHEIX. BUT — MEHAMAaBHAS €IHHUNA KOIHYECTBa HHGOPMALIHH —
JBOWYHBIH paspan. Eauauner m3mepeHHs HHGOOpMamHOHHOro o0bEMa NaHHEIX. BHT, 6aift,
kuiobaiit, Merabaiit, rurabaiit. CKOpOCTs nepenadsn MaHHBIX. EIMHHUIBI CKOPOCTH Nepeaadn
JIAaHHBIX

2.3

Komuposanue nsera. LiperoBsie Mojenu. Mozens RGB. I'ny6una komuposanwus. [Taaurpa.
PactpoBoe u BexkTOpHOE IpencraBieHne u3oopakenuid. [Tukcens. Onenka HHOOPMAHOHHOTO
00B&Ma rpadMuecKUX JAHHBIX UL PacTPOBOrO H300pakeHHA
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KonupoBanue 3Byka. PaspsansocTs u actoTa 3ammcd. KoimuuecTBo KaHAIOB 3alIiuCH.
Ornenka KOMHYECTBEHHBIX IAPAMETPOB, CBA3AHHBIX C IPEACTABICHHEM H XPAHEHHEM 3BYKOBBIX
Gaitnos

2.9

HenosunuoHHble ¥ MO3HIIMOHHEIC CHCTEMEI cunciieHHd. Andasut. OcHoBanme. Paspépryras
dopma 3ammcu uucna. [lepeBosr B JECATHYHYIO CHCTEMY YHCEJ, 3AlMCAHHBIX B JIPYTHX
CHCTEMaX CUHCIICHHUS.

Pumckas cucrema cuucIeHus

2.6

JBonyHas cucrema cuncienus. [lepeBon nensix gucen B npegenax ot 0 no 1024 B gBonuHyo

CHCTEMY CuMciIeHHs. BoceMepuuHas cuctema cuucieHus. [lepeBox umcen U3 BOCBMEPHYHOM
CHCTEMBI B [BOMYHYIO M JECSITHYHYIO chcTeMbl W oOpartHo. lllecTHaguarepudsnas cucTema
curcnenus. [lepeBo uucen U3 MeCTHAANATEPAYHON CHCTEMBI B IBOMYHYIO, BOCBMEPHYHYIO
NECSATHUHYIO CHCTEMBI H 00paTHO. Apu(MeTHYecKue oOnepalyy B [JBOHYHOH CHCTEME
CUHCIICHHS

2.7

Jloruyeckue BoblcKasbiBanus. Jloruueckue 3HAYEHWS BBICKA3BIBAHUN. DIeMeHTapHBIE WU
COCTaBHBEIC BEICKa3hIBaHHsA. JIorWdeckwe omepamud: «u» (KOHBIOHKI[HA, JIOTHYECKOE
YMHOXKEHHE), «HIH» (IU3BIOHKIUSA, JOTHYECKOE CIOKEHHE), «HE» (JIOTHYECKOE OTpHUIaHHeE).
ITpuopurer normueckux omnepanuif. OnpeneneHre HCTHHHOCTH COCTABHOTO BBICKA3bIBaHHS,
€CIIH M3BECTHBI 3HAYCHHsS HCTHHHOCTH BXOJSMIIMX B HEro 3JeMEHTApHBLIX BBICKa3bIBAHUH.
Jlorudeckue BoipakeHus. [lpaBuna 3ammcu nmormdeckuX BbipakeHHH. [locTpoenme Tabimig




HCTHUHHOCTH JIOTHICCKHUX Bblp&}KeHPlﬁ

2.8

Jloru4yeckue 3JI€MEHTHI. 3HaKOMCTBO C JIOTHYECKHMH OCHOBaMH KOMIIBHOTEPA

2.9

HermpephIBHBIE U JUCKPETHEIC MOZENH. VIMATAIMOHHBIE MOJEIH. Urpossie moxenu. Ouenka
a[eKBaTHOCTH MOJIENH MOJIETHPYEMOMY OOBEKTY U IE/IM MOACTHPOBAHHS

2.10

Ta6muunsie Mogend. Tabuma Kak MpeicTaBieHuHe OTHOeEHHA. Baspl mammpix. Otbop B
TabiuIe CTPOK, YAOBIETBOPSIONIMX 3aJaHHOMY YCIIOBUIO
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I'pad. Bepmuna, pebpo, myTs. OpHeHTHPOBAHHBIC M HEOPUCHTHPOBAHHBIC rpadst. J[nuna (Bec)
pebpa. Becosas wmarpuma rpada. JlnuHa OYTH MEXIY BEpIIHHAMH rpada. Ilomcx
OITHMAIBHOrO MyTH B rpade. HauamsHas BepiiiHa (MCTOUHMK) M KOHEYHAs BepIIAHA (CTOK) B
OpMEHTHPOBaHHOM Ipade. BrraucieHne KOIM4ecTsa nyTeld B HAIpaBICHHOM ALHKIHYECKOM

rpade

2.12

Ilepero. Kopens, BepmmHa (y3en), J1uct, pedpo (myra) mepesa. Boicota npepera. [lopnepeso.
TTprMeps! HCTONB30BaHUA JepeBbeB. [TepeOop BAPHAHTOB ¢ MOMOLIBIO ACpeBa

ANTOPATMEI H IIPOrPAMMHPOBAHHE

3.1

Cpoiicta anroputma. Croco0Bsl 3amucH airoputMa (CIOBECHBIH, B BHIE OJI0K-CXEMBI,
porpaMma).

CocTaBjieHie ANTOPHTMOB M [POrPAMM C HCHONB30BAHAEM BETBICHHH, IHMKIOB H
BCIIOMOTATENBHEIX AJTOPHTMOB I ymupasienus ucnosnmuteneM (Pobor, Yepemamika,
UepTéXHUK M Apyrue). BononHenure alrOpHTMOB BPYTHYIO H Ha KOMIIBIOTEpE

3.2

Sl3pik mporpammuposanus (Python, C++, ITackams, Java, C#, IlIkomsHbIHi AJITOPUTMUYECKHH
S3BIK).

CrcTeMa MporpaMMHPOBAHHS: PEIaKTOP TEKCTa IPOrPaMM, TPAHCIATOP, OTIaXTHK.
IlepeMerHas: T, UM, 3HadeHue. L{erble, BEMECTBEHHBIE U CUMBOIILHBIC IEPEMEHHBIE.
Omepatop NpucBauBaHWSL. ApPHOMETHYECKHE BBIDAKCHHA H INOPAJOK MX BBIMHCICHUA.
Omnepanyy ¢ LENEIME YHCTAMHA: LEIOYHCICHHOE JCEHHE, 0CTaTOK OT JeleHu:A. BeTpirenus.
CocraBHble  ycIOBHS  (3aIlUCh  JIOTMYECKMX — BBIP@KEGHMH Ha  M3y4acMOM  A3BIKE
nporpamMmupoBanus). Haxoxnenne MUHEMYMa

¥ MaKCHMYMa M3 IBYX, TPEX U YeTHIPEX umcell. PemieHne KBaapaTHOro ypaBHEHM:A, HMCIOMIETO
BelmecTBeHHBIe KopHH. [{uk: ¢ yenosreM. Anroput™ EBKIM/IA U1 HAXOKACHAS HaubOIBIIEro
o6Imero menmTeNs ABYX HATypaibHBIX uucesn. Pa3ObueHne 3amucH HATypalbHOTO 4HCIa B
[IO3MIMOHHOM CHCTEME C OCHOBAHHEM, MEHbIMM Wid pasHeM 10, Ha OTAeNBHBIE HUQPEL
[TuKI ¢ HMepeMeHHON. AJNTOPHTMEI MPOBEPKH JENMMOCTH OJHOIO LEJOro 9ucia Ha ApYroe,
[IPOBEPKH HATYPAIHHOTO YHCIIA Ha IPOCTOTY

3.3

O6paboTKa CHMBONBHBIX JaHHBX. CHMBONbHBIE (CTPOKOBBIE) MEPEMEHHBIE. ITocumBONBEHAS
o6paboTka cTpok. [1o1c9€T 4acTOTHI HOABJIEHHS CHMBOTIA B CTPOKe. BeTpoenHsle GyHKIUH U
00paboTKH CTPOK

3.4

Onpe/esieHre BO3MOXKHbIX Pe3y/IbTaToB pabOThl ATOPUTMA TIPH JAHHOM MHOMKECTBE BXOIHBIX
JIAHHEIX, OIPEJIeIeHHe BO3MO)KHBIX BXO/IHBIX JAHHBIX, IPUBOIIHX K JAHHOMY PE3yIbTaTy

3.5

Tabnuaubie BemwumHbl (MaccuBbl). OxHomepHele MaccuBel. CocraBieHHe H OTIalIKa
IIPOrPaMM, PEATH3YIOIIUX THIIOBEIE ATOPHTMBI 06paboTKH 0HOMEPHBIX YHC/IOBBIX MACCHBOB,
HA OJHOM M3 A3BIKOB mporpammupoBanus (Python, C+t, [Mackans, Java, C#, IIIxonbHBIH
AnropurMudeckuit SI3pIK): 3alONHEHHE YHCIOBOTO MACCHBA CIYYaHHBIMH YHMCIAMH, B
COOTBETCTBHH ¢ (HOPMYJIOi MM ITyTEM BBOZA YHCEIl, HAXOXKICHUE CyMMBI 2JIEMEHTOB MacCHBa,
JUHEHHBIA [OMCK 3aJaHHOr0 3HAYEHHsSs B MACcCHBE, IOACYET JIIEMEHTOB MAacCHBa,
VZIOBJIETBOPSAIOMIMX 3aJaHHOMY YCJIOBHIO, HAXOXIEHHE MHHHMAIBHOIO (MaKCUMAaJIBHOTO)
snemenTa Maccupa. CoprupoBka wmaccuBa. OOpaborTka moTOKa JaHHBIX: BBYHCICHHE
KONMYECTBA, CYMMBbI, CpPEIHEro apH(MEeTHYeCKOro, MHHHMAJIBHOIO H MaKCHMAalbHOTO
3HAYEHMS DJIEMEHTOR MTOCTIEI0BATEIbHOCTH, YIOBIETBOPSIONHX 3aIaHHOMY YCIOBHIO

3.6

Vupasnenue. Curpan. O6parnas cBs3b. IloTydeHHe CHTHAIOB OT HM(POBBIX IATHHKOB
(HanpuMep, KacaHWs, pacCTOSHHS, CBeTa, 3ByKa). [IpuMepel HCIOIB30BaHMS IPHHIMIA
obpaTHO#l CBA3E B CHCTEMax YNpPaBICHHS TEXHWYECKHMH YCTPOHCTBAMH C IIOMOIIBIO
JATYHKOB, B TOM YHCJIE B POOOTOTEXHUKE

HudopMalinOHHBIE TEXHOJOTHH




4.1

TexcroBble JOKYMEHTEI M HX CTPYKTYPHBIC 3JIeMEHTHI (cTpaHuua, ab3ar, CTpoka, CIIOBO,
CHMBOJI).

TexcroBelf mpoueccop — HMHCTPYMEHT CO3[aHMA, PEJaKTHPOBaHUS H (HOpPMATUPOBAHUS
TexcToB. IIpaBuna mabopa Texcra. Pemaktuposanme Texcra. CpodictBa cumBoioB. Illpmdr.
Tunsr mpudToB (pyOneHsle, ¢ 3acedkaMd, MOHOMIMPHHHBIE). [TOMYXKHUPHOE M KYPCHBHOE
Hauepranue. CpoicTBa ab3aleB: IpaHMIbI, a03allHBIi OTCTYN, WHTEPBa], BBHIPABHHBAHHE.
ITapamerpel crpanunel. CruiaeBoe ¢opmarupoBanue. CTpykTypHpoBaHHe HHGMOpPMAIHH ¢
MOMOIIBIO CIHCKOB U Tabmun,. MuoroypoBueBsie crucku. J[oOaBneHue TabiuI] B TEKCTOBEIE
NOKYMEeHTBl. BcraBka H300pakeHHM B TEKCTOBEIE NOKyMeHTEL OOTekaHue H300pakeHwHit
TEKCTOM. BKioYeHHe B TEKCTOBBIM JOKYMEHT amarpamM, (QOpMyl], HyMepamuu CTpaHHI,
KOJIOHTHTYJIOB, CCHUIOK W APYTHX DJIEMEHTOB

4.2

Pacrposeie pucynku. Menons3oBanue rpahuuecknX IPUMUTHBOB.

Omnepamun penaxtupoBanus rpadudeckux 06BeKTOB, B ToM uncie udposex dororpaduit:
M3MEHEHHE pas3Mepa, oOpe3ka, MOBOPOT, OTpaxeHHe, pabora ¢ obnacTsaMu (BBIIEIEHHE,
KONUPOBAHKE, 3aIHBKA IIBETOM), KOPPEKIHs IBeTa, APKOCTH H KOHTPACTHOCTH. BeKkTopHAas
rpaduka. CosfaHHe BEeKTOPHBIX PHCYHKOB BCTPOSHHBIMH CPEICTBAMH TEKCTOBOTO IIPOIIECCOpa
WJIM JIPYTHX IporpamM (nipuitoskenuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTEI

4.3

IlogroroBka MmynsTAMenuiHBEIX mnpe3eHTanmi. Cnaiin. JloGaBnenuwe Ha cimaiii Tekcra |
u3zo0paxennii. Pabora ¢ HecKoNbKHMH ciadigamu. JloOaBineHue Ha cnaij ayaHOBH3YaIEHBIX
JaHHbIX. AHUManus. [ urepccblUIku

4.4

Tumel nanmeIX B sueiikax 31eKTpoHHOHM Tabmuuel. PemaktupoBanue u dopMmaTHpOBaHHE
Tabmun. BerpoeHHble (yHKIMH A1 NOMCKA MakCHMyMa, MHHEMYMa, CYMMBI H CpEIHEro
apupmernyeckoro. CopTupoBKa JaHHBIX B BBLICICHHOM Auama3zoHe. [locTpoeHHe auarpamm
(rucTorpaMma, KpyroBas AWarpaMma, TOYedHas [auarpamma). BsiOop THIA JMarpaMMel.
[Ipeo6pasoBanme GopMyn npu komupoBaHuH. OTHOCHTeNbHAs, abCOMIOTHAS W CMeIlaHHas
agpecanus -

4.5

YcnoBHBIE BBIUKCIEHUS B JJIEKTPOHHBIX Tabmunax. CymMmHpoBaHWe M TOJCUET 3HAYEHHUH,
OTBEYAIOIIMX 3agaHHOMYy yciaoBuio. OOpaborka Oonpmux HaOOpOB HaHHBIX. YHCICHHOE
MOJCJIUPOBAHHUE B 3JIEKTPOHHBIX TabaUIax
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