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[TporpamMma pa3paboTaHa B COOTBETCTBHH CO CIIECIYIOINIMMH HOPMATUBHBIMH MPaBOBBIMU

AKTaMU U WHBIMU JOKYMCHTAMMU:

@enepanbHbli  TOoCyapcTBEHHBIH — 00pa30BaTEeNbHBIA  CTAaHJAPT OCHOBHOTO  OOIIETro
oOpa3oBanusi, yrBepkaeHHbIH [Ipukazom MunncTepcTBa 00pazoBanus U Hayku Poccuiickoit
@eneparun ot 31.05.2021 Ne 287 «OO6 yTBepx)aeHuM (eaeparbHOro rocyaapcTBEHHOTO
00pa3oBaTeIbHOTO CTaH/IapTa OCHOBHOTO OOIIEro oOpa3oBaHUs» (C U3MEHEHHUSIMHU, MPHUKA3
MunuctepctBa npocserienus Poccuiickoit @enepanuu ot 18.07.2022 Ne 568);

®denepanpHas 00pa3zoBaTeIbHas IporpaMMa OCHOBHOTO OOIIEro 00pa3oBaHusl, yTBEPKIEHHAS
npuka3zoM Munnpocsemienus ot 18.05.2023 Ne 370.

Yuebno-memoouueckuii komniexc:

Nudopmartuka: 8 kmacc: 6a3oBbiil ypoBeHb: yueonuk/ JI. JI. bocoa, A. }O. bocosa. — 5-¢
u31., nepepad. — Mocksa: [Ipocsemenue, 2025

HNudopmaruka: pabouas Terpanp g 8§ kiacca: B 2-x yactax/ JI. JI. bocosa, A. 1O.
Bocogsa. — 3-¢ u3n., crepeorurnt. — M.: BUHOM. JlaGopatopust 3HaHHIA.

WNndopmaruka. 8 kimacc: camocTosiTeNnbHbIe U KOHTposibHBIe padoTsl/ JI. JI. Bocosa, A.
1O. bocoBa u np. — M.: BUHOM. JlaGopaTopust 3HaHUIA.

WNudopmaruka. 7-9 wmaccer: cOopHuk 3amad u ynpaxsaenuit/ JI. JI. Bocora, A. IO.
bocora, H. A. AxkBunssnoB. — M.: BUHOM. JlabopaTtopus 3Hanui, 2018.

bocoga JI. JI. Uadopmaruka. 7-9 knaccel. Kommbrotepusiii npaktukym/ JI. JI. Bocosa, A.
1O. bocoBa, H. A. AkBunsnoB. — M.: BUHOM. JlaGopatopust 3Hanuii, 2021.
Nudopmaruka. 8 knacc: Utorosas koHTposibHas padorta/ JI. JI. bocoBa, A. FO. Bocoga,
H. A. AxBusiHoB. — M.: BUHOM. Jlabopatopust 3Hanuii, 2019.

Dnexmponnvle obpazosameinvHble pecypcol:

Enunas xomnexiust mudpoBhIX 00pa30BaTeIbHBIX PECypcoB [DIEKTPOHHBIA pecypc]. /
Pexxum moctyna: http://school-collection.edu.ru
Yuunrenbckuii moptai [ IJaeKTpoHHbIH pecypc]. / Pexxum moctyma:www.uchportal.ru

®decTuBanp neAaroruyeckux uae «OTKPBITHIA ypOK» [DIeKTpoHHBINA pecypc]|. / Pexum
noctyma: http://festival.1september.ru/articles/411439

Coo011ecTBO B3aMMONOMOIIM yuuTenel [DnekTpoHHbIN pecypc]. / Pexxum moctyma:
http://pedsovet.su/load/136

CoumanbHas ceTb paOOTHHKOB 00pa3oBaHus [DIEKTPOHHBIN pecypc]. / Pexum noctyna:
http://nsportal.ru

bubnmoreka METOAMYECKNX MAaTEPHAJIOB ISl YUUTENs [DIeKTpOHHBIN pecypc]. / Pexum
noctymna: http://infourok.ru

udpossie o6pazoBaTenbHbIE pecypchl. http://www/school-collection.ru.

CeteBble KOMIBIOTEPHBIE MPAKTUKYMBI no Nudopmaruke u UKT/
http://webpractice.cm.ru/.

. http:/ffipi.ru - deaepanbHOe TOCYAapPCTBEHHOE OIODKETHOC HAYYHOE YUPEIKIACHHE

«DenepanbHBIl HHCTUTYT NEJarorHyeckux u3Mepenuin» (JemoBepcun, crermdukanmy,
koaupukaroper OI'D 2023 rox, oTKpbITHIN OaHk 3aganuit OI'D);
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10. http://fcior.edu.ru - ®denepanbHbIil EHTP UHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB
(PLHOP).

PaGouass mporpamma coctaBieHa c¢ yuérom PabGouedt mnporpammsl BocmuTanusi MBOY
«Uepuononsckas CII» benoropckoro paitona PecryOimku KpbsiM (ypoBeHB OCHOBHOTO OOIIIETO
obpazoBanus) Ha 2025-2028 romapl, yrBepKaEHHOM mpukazoMm oT 21.08.2025 Ne 207.

1. IIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbI

N3yuenne wuH(POpMATUKM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsS HaNpaBiIeHO Ha
JOCTIDKEHUE OO0YYaroIMMKCS JIMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX pPEe3yJIbTaTOB
OCBOCHHMS COJICpKaHHs yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl UMEIOT HANPaBIEHHOCTh Ha pEIIeHHE 3a]]a4 BOCIHUTAHUS, PA3BUTHS U
colMaau3aluy 00yJaroluxcs CpeicTBaMU yueOHOro MmpeiMeTa.

B pesynpraTe wusydyenus uHGOPMATHKM HA YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsA Y
oOyudaromierocs 0yayT chOpMHUPOBAHBI CIIEAYIOIINE JUYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

[IEHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJICJTUIO, TIOHUMAaHUE 3HAYCHUS WH(POPMATUKN KaK HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
BJIQJICHUE JIOCTOBEPHOU MH(POPMAITUEH O MEePEIOBBIX MHPOBBIX W OTCYCCTBCHHBIX JOCTHKCHHSIX
B o0jactu MHGOPMATUKU U MH(POPMAIIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O IU(POBOI TpaHCcHopMaUU COBPEMEHHOTO 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:

OpUEHTAIlMsl Ha MOpaibHblE IEHHOCTH MU HOPMBI B CHUTYyallMsX HPABCTBEHHOTO BHIOOpA,
TOTOBHOCTh OIIEHUBATh CBOE TMOBEJIECHUE U MOCTYIKH, a TAKXKE MOBEJCHUE U MOCTYIMKHU JIPYTHX
JTIOACH C TO3WIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C Y4YETOM OCO3HAHHS TOCIEACTBUU
MOCTYIIKOB, AKTUBHOE HEMPHUSITHE ACOIMANLHBIX TIOCTYIKOB, B TOM uncie B UHTepHeTEe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABICHUE O COITUAIBHBIX HOPMaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
B TOM YHCJIE B COIMAIBHBIX COOOIIECTBaX, COOJIOICHUE MPaBUil O€30MaCHOCTH, B TOM YHCIIS
HaBBIKOB 0€30I1aCHOTO MOBEJCHHS B MHTEPHET-CPEIe, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
NESTENIbHOCTH TPH BBIMOJHEHUH Y4YeOHBIX, [O3HABATENBHBIX 3a/lady, CO3JaHUM Y4YEOHBIX
MPOEKTOB, CTPEMJICHHE K B3aUMOIOHUMAHUIO U B3aWMOIIOMOIIM B Mpolecce ATOW yueOHOU
JESITEIIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEJICHHE M IOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCIEICTBUN TTOCTYIIKOB;

4) eHHOCTel HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX TPEICTaBICHU 00 mHDOopMammu, HHOOPMAITHOHHBIX
nporeccax M MHQOPMAIMOHHBIX TEXHOJOTHUSX, COOTBETCTBYIOLIUX COBPEMEHHOMY YpPOBHIO
pPa3BUTHA HAyKU U OOIIECTBEHHOMN MPAKTUKH U COCTABJISIOMINUX 0a30BYI0 OCHOBY AJIsl MOHUMAaHMUS
CYIIHOCTH HAYYHOU KapTUHBI MUPA;


http://fcior.edu.ru/

uHTEepec K OOyuYeHHIO M TIO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
camM0o00pa30BaHUI0, 0COZHAHHOMY BBIOOpPY HAIIPaBICHHOCTU U YPOBHS O0YUEHHUS B HalbHEHIIEM;
OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEIOBATEIbCKON JI€ATENbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OIIbITA, HAOJIONEHUN, MOCTYNKOB U CTPEMJIEHHE COBEPLIEHCTBOBATh IIyTHU
JOCTHKEHUS] MHIMBUYaIbHOTO U KOJUIEKTUBHOTO OJIaronoyydus;

c(OpMHUPOBAHHOCTh MH(GOPMAIIMOHHON KYyJIbTYpbl, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypod, pa3HOOOpa3HBIMU CpeICTBaMU
MHGOPMALIMOHHBIX TEXHOJIOTHH, a TaKKe yYMEHHS CaMOCTOSITENIbHO OMPEIeNATh Ied CBOETro
oOydeHus, cTaBuTh U (GopMyIupoBaTh I ce0si HOBbIE 3amadyM B y4€Oe W IMO3HaBaTeIbHOU
JeATETbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATENILHOMN AESITEIbHOCTH;

5) gopMupoBaHus KYJbTYpPhI 310POBbS:

OCO3HaHHE LIEHHOCTHU >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0pOBbIO, YCTAHOBKA Ha
30pPOBBIA 00pa3 >KM3HW, B TOM 4YHCJIE M 3a CUYET OCBOCHHS W COOJOICHHUS TpeOoBaHUM
0e30MacHOM 3KCIUTyaTalluy CPeICTB UHPOPMAIIMOHHBIX U KOMMYHHUKAITHOHHBIX TEXHOJIOTU;

6) TPY10BOr0 BOCIIUTAHHUSA:

UHTEpeC K MPaKTHUYECKOMY H3y4deHUIo mIpodeccuit u Tpyda B cdepax mnpodeccHoHaTbHON
NESITEIbHOCTH, CBSI3aHHBIX C WH(OPMATHUKOH, MPOrpaMMHUPOBAHHEM W HH()OPMAIMOHHBIMH
TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTIDKEHUSX HAYKH MH(OOPMATUKH U HAYYHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBIN BBIOOP U MOCTPOEHUE MHAMBUAYAIbHON TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

7) 3K0JIOTHY€eCKOr0 BOCIIMTAHMS:

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa HKOJIOTMYECKUX MPOOIEM U My Tel UX pellieHus, B TOM YUCIIe
¢ Y4€TOM BO3MOXKHOCTEH MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

8) aganTtauum oOy4yawulerocsi K U3MEHSIOIIMMCS YCJIOBHSIM CONMAJIbHON M NPUPOAHOI
cpeabl:

OCBOCHHME  OOY4YalOUIMMHCS  COLMAIBHOTO  OIBITA, OCHOBHBIX  COIMAJBHBIX  POJICH,
COOTBETCTBYIOIIUX BEIYIIEH JAEATEIIFHOCTH BO3pacTa, HOPM M TPaBWJI OOIIECTBEHHOTO
NOBeJICHH, (POPM COMATBHOM JKU3HU B TPYNIAxX U COOOMIECTBAX, B TOM YHCJIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHUS MPOrpaMMbl 110 MH(POPMATUKE OTPAXkalOT OBJaJIEHHUE
YHUBEPCAIbHBIMU ~ Y4€OHBIMH  JCHCTBUSMU — TI03HABAaTENbHBIMH, KOMMYHUKAaTHBHBIMH,
PeryJIATUBHBIMH.

Ilo3naBaTebHBbIE YHHBEPCAJbHbIE YUeOHbIE e CTBUS

Ba3zoBrble JJornueckue neicTBuA:

YMEHHE  ONpeAeNATh TOHATHs, CO3JaBaTh  OO0OOIIEHUS, yCTaHABIMBATh  AHAJIOTHH,
KJIaCCU(PUIIMPOBATh, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS KiIacCU(UKALINH,
YCTaHABIMBATh MPHUUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKHUE PACCYXACHUS, JENaTh
YMO3aK.HIO‘{eHI/I}I (I/IHI[yKTI/IBHBIe, I[CI[yKTI/IBHBIe Hu 110 aHaJIOFI/II/I) X BBIBOJHBI,

YMGHI/IG CO31aBaThb, HpI/IMeHHTL 148 Hp€06pa3OBI>IBaTB 3HaKM U CHMBOJIbI, MOACIN M CXEMbI AJIA
pGIHCHI/Ifl yq€6HI)IX M II03HABATCJIbHBIX 3a1a4,



CaMOCTOSITENIFHO BBIOMpaTh CIoco0 pemeHuss y4deOHOW 3amauM  (CpaBHUBATh HECKOJBKO
BApUaHTOB peEIIeHUs, BBIOMpaTh HauOoiee NOAXOMAIIMA € Y4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble nccienoBaTe/bcKue 1eicTBUS:

(GopMyaMpoBaTh BOIPOCH, (PUKCHUPYIOUIME pa3pblB MEXKIY PpEIbHbIM M KeJaTeJIbHbIM
COCTOSIHUEM CUTYalluH, 00BEKTa, U CAMOCTOSTEIBHO YCTaHABIUBATh HCKOMOE U JaHHOE;
OLICHUBaTh HA TNPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OpMAIMIO, TOJyYEHHYI0O B XOJ€
UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOYKHOE JajbHENIIee pa3BUTHE MPOIECCOB, COOBITUI M X MOCIEACTBUS B
AQHAJIOTUYHBIX WIN CXOAHBIX CUTYAIHsIX, @ TAK)KE BBIIBUTATh MPEINOJI0KEHHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

BBISBIIATH 1e(UIUT HHPOPMALIMH, TAaHHBIX, HEOOXOIUMBIX Ul PELICHUs IIOCTaBICHHOM 3a1a4H;
IPUMEHATh Pa3IMYHbIE METO/bl, MHCTPYMEHTHI U 3aIlIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaIH
WIN IaHHBIX U3 UCTOYHHUKOB C YYETOM IpeI0KEHHON yueOHOM 3a1auu 1 3aJJaHHBIX KPUTEPHEB;
BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO Pa3IUYHbIX
BUJIOB M (pOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy mpeacTaBIeHHs HUHPOpPMALUU U
WITIOCTPUPOBATH pElIacMble 3a/1a4i HECIOKHBIMU CXEMaMH, IuarpaMMaMi, HHOU rpadukoil u
UX KOMOUWHAILUSIMU,

OLIEHUBAaTh HAAEKHOCTh HMH(MOPMALMU IO KPUTEPUAM, NPEIJIOKEHHBIM YUHUTEIEM WIH
c(OpPMYIMPOBAHHBIM CaMOCTOSATENIBHO;

3¢ ($eKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMALIHIO.

KoMmyHHKaTHBHBIE YHUBepCcaJIbHbIE Y4eOHbIE 1eliCTBUSA

Oo0wmenne:

COIIOCTABJIATh CBOU CYXJACHHUS C CYXACHUSMH JPYTUX YYaCTHHKOB JHANOra, OOHapyXHBAaTh
pas3iauvue U CXOACTBO MO3ULIUI;

HY6J'II/I‘~IHO NpEACTABIATE PCE3YJAbTAThl BBIIIOJHCHHOI'O OIIbITA (BKCHepI/IMeHTa, HUCCJICe10BaHUA,
IPOEKTA);

CaMOCTOATENIBHO BbIOMpaTh (opMar BBICTYIUICHHS ¢ Y4YE€TOM 3ajad Ipe3eHTaluu Hu
0COOEHHOCTEH ayIMTOPUM U B COOTBETCTBHH C HUM COCTABJISTh YCTHBIE U MUCbMEHHBIE TEKCTHI €
UCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTepHAaIIOB.

CoBMecTHas1 1eSITeIbHOCTb (COTPYITHUYECTBO):

NOHMMAaTh W HCIIONB30BaTh MNPEUMYIIECTBA KOMAHJHOW M WHAWBUAYAIbHOM pPabOTHI mpU
pelIeHN KOHKPETHOM MPOOJIeMbl, B TOM YHCJIE ITPU CO3/1aHUH HH(OPMAIIMOHHOTO MPOIYKTa;
NpUHUMATh 1Ie7h COBMECTHOH WH(GOPMAIMOHHON JesTeIbHOCTH 1O cOopy, o0paboTke,
nepenade, Gpopmanmzanuyu WHPOPMALNUHU, KOJUIEKTUBHO CTPOUTH NEHCTBHS MO €€ TOCTHKECHUIO:
pacnpenessTh posid, 10roBapuBaThes, 00CYk/1aTh MPOLIECC U PE3yIbTAaT COBMECTHOM paldoOThI;
BBINOJIHATH CBOIO 4aCTh PabOThI ¢ HHPOpMaLKed Wiu UHYOPMALIMOHHBIM MTPOAYKTOM, TOCTUTas
Ka4eCTBEHHOI'O pPe3yJsbTaTa I10 CBOEMY HAlpPaBJICHUIO U KOOPIUHUPYS CBOM JEHCTBUS C APYTHUMHU
YJIeHaMH KOMaH/Ibl;

OLICHUBATh KAadyeCTBO CBOET0 BKJIaga B OOMMH WH(GOPMAIMOHHBIM MPOIYKT MO KPUTEPHSM,
CaMOCTOATENIBHO C(HOPMYITUPOBAHHBIM YUYaCTHUKAMHU B3aUMOJCHCTBHUS;



CpPaBHUBATh PE3YJIbTAThl C UCXOAHOU 3aayeil U BKJIAJ KaKJIOT0 4JeHa KOMaHbl B JTOCTUKEHUE
pe3yabTaToOB, pa3AeisaTh chepy OTBETCTBEHHOCTH M NMPOSBISATH TOTOBHOCTH K MPEIOCTABICHHIO
0T4Y€Ta nepes rpynmom.

PeryasiTuBHble YHHBepPCcaJbHbIE YUeOHbIE 1eCTBUS

Camoopranmn3anus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX MPOOIEMBI, TPEOYIOIINE PEIICHUS;
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0/aX K MPHUHATHIO PElICHUA (MHANBUAYyATbHOE NMPUHSITHE
pELIeHNH, IPUHATHE PELIEHUI B TPpyIIE);

CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM pEIICHUsl 3a7aud (UJIM €ro 4acTh), BHIOMpATh CIOCOO
perieHus y4eOHOH 3amaun ¢ y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPearacMble BApUAHTHI PEILICHUN;

COCTaBIIATh IUJIaH JAeWcTBMH (IJIaH peanu3allid HaMEYEHHOrO alrOpUTMa  pEeUIeHHs),
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM C YYETOM MOTYUYEHHS] HOBBIX 3HAHMI 00 M3ydaeMoM
00BEKTE;

Jenath BBIOOp B YCJIOBUSAX MPOTUBOPEUMBON HH(OpMamuu M OpaTh OTBETCTBEHHOCTH 32
pelIeHuE.

CaMoOKOHTpOJIb (pediexcus):

BJIQ/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHBALIMH U PEIIEKCHH;

JlaBaTh OLIEHKY CUTYyalluu U Npeyiarath IU1aH €€ U3MEHEHUS;

YUYUTBIBATh KOHTEKCT M MPEIBHUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PELICHHUU
y4eOHOI 3a/1a4H, aJalTUPOBATh PEIICHHE K MEHSIOIUMCS 00CTOSTEIhCTBAM;

OOBSCHATh MPUYMHBI  JOCTHXKEHHsS]  (HEHOCTIDKEHHUs) Ppe3ylbTaToB  MH(GOPMAalMOHHON
NESTEIIbHOCTH, JaBaTh OICHKY MPHUOOPETEHHOMY OIBITY, YMETh HAaXOAWTh MO3UTHBHOE B
MPOU3OLLIEIIEH CUTYALNU;

BHOCUTh KOPPEKTHUBBI B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HW3MEHUBIIUXCS
CUTyallUH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM.

IMOUMOHAIbHBIN HHTEJVIEKT:

CTaBUTh ce0s1 HA MECTO JIPYToro 4eiaoBeKa, MOHUMAaTh MOTHBBI U HAMEPEHUS APYToro;
IIpunsiTue ceds U APyrux:

0CO3HAaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT Ja)Ke B YCIOBHUSAX OTKPBITOTO JOCTYIIA
K J1I00BIM 00BEMaM HHpOPMALIKH.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 8 kiacce y o0ydarormierocs: 0yayT copMUpPOBAHBI CICTYIONTUE YMECHHUS:
MOSICHSATh Ha TpUMEpax pazluuusi MEXIy NO3UIHMOHHBIMH M HEMO3HIIMOHHBIMH CHCTEMaMU
CUHUCJICHHS,;

3alUChIBaTh U CpaBHUBATH 1eible uncia oT 0 g0 1024 B pa3iMyHbIX MO3ULUOHHBIX CHUCTEMaX
CUHCIieHUs (C OCHOBaHUSMU 2, 8, 16), BBIOIHATH apuMETHUSCKHUE OTICPAIIUHN HAJl HUMHU;



pacKpbIBaTb CMBIC]I TOHATUM «BBICKA3bIBAHHME)», «JIOTHYECKas OIepalusy, «IOTHYecKoe
BBIPAKCHHEY;

3alMCbIBATb JIOTUYCCKUC BBIPAKCHUA C HUCIOJIb30BAHUCM JU3BIOHKINK, KOHBIOHKIWHW H
OTpULlaHUsA, OIPECACIIATE HCTUHHOCTH JIOTHYCCKHUX Bblpa)KeHHfI, €CJIN HU3BCCTHHBI 3HAYCHUSA
UCTUHHOCTH BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH TAOIUIBI UICTUHHOCTH JUISl JIOTHYECKHUX
BBIPAXKEHUI;

PacKpbIBaTh CMBICI TIOHATUN «HCTIOJHUTENBY, «aITOPUTMY, «IIPOTPaMMay, TIOHUMAs Pa3HUILY
MEX1y YIOTpeOJIeHHEM 3TUX TEPMUHOB B OOBIICHHON peur U B MHPOPMATHKE;

OMUCBIBATH AJITOPUTM PCUHICHUA 3aJa4d pPa3JIMIHbIMU CHOCO6aMI/I, B TOM YHCIIC B BHUIC 6.HOK-
CXEMBI;

COCTAaBJIATD, BBIIIOJHATE BPYYHYIO 1 HA KOMIIBIOTEPC HECIIOKHBIC aJITOPUTMBI C UCITOJIb30BAHUCM
BETBJIICHUM W IIUKJIOB JUIsl YNPABICHUS HCIOJHUTEISIMHU, TakuMu kKak PoGort, Yepemaika,
UepTExXHUK;

UCIIOJIb30BAaTh KOHCTAHTBI M TEPEMEHHBbIC PA3IUYHBIX THUIOB (UYHMCIOBBIX, JIOTUYECKUX,
CHUMBOJIbHBIX), a TAK)KE COJIEpIKalllie UX BBIPAXKEHUS, UCIIOIB30BaTh ONEepaTop MPUCBAUBAHUS;
UCIIONB30BaTh MPH Pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYEHUS, OMEpalid U BBIPAKEHUS C
HUMU;

AHAJIU3UPOBATL MNPCAJIOKCHHBIC aJITOPUTMBI, B TOM YHUCIIC OIMNPCACIIATH, KAKHUC PC3YJIbTAThI
BO3MOJHBEI IIPH 3aJAHHOM MHOXCECTBC NCXOJHBIX 3H3‘ICHHI>1;

cO3/aBaTh U OTJIAXHUBATh MPOrpaMMbl HAa OJJHOM U3 sI3bIKOB nporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IllkonpHBII ANTOPUTMUYECKHH S3BIK), peaTM3YIOIIMEe HECI0XXKHBIC
aIrOpuTMbl 00pabOTKM YMCIOBBIX JaHHBIX C HCIOJb30BAaHHMEM LUKIOB U BETBJICHHUM, B TOM
YHUClie peanu3yIollrie MPOBEPKY MAEIMMOCTH OAHOTO IIEJIOr0 4YHclia Ha JAPYroe, MPOBEPKY
HATYPaJIbHOTO YKCIIa Ha IPOCTOTY, BBIJENCHUS IU(P U3 HATYPATHLHOTO YHUCIIA.

2. COAEP/)KAHMUE YYEBHOI'O IPEJIMETA

Teoperudyeckne 0CHOBbI HH(POPMATHKH

Cucmemul cuucnenus

Hemno3ummonnsle U MO3UIMOHHBIE CUCTEMBbI cuuciieHus. Andasur. OcHoBanue. Pa3BépHyTas
dbopma 3amucu uncina. [lepeBoa B 1eCATUYHYIO CUCTEMY YHCEJ, 3alMCAHHBIX B JIPYTUX CUCTEMAaxX
CUMCIICHUSI.

PumMmckast cuctema cuuciaeHus.

JBonuHas cuctema cuucienus. [lepeBon uenbix yucen B npenenax ot 0 go 1024 B nBouuHyr0
cuctemy cuucieHus. BoceMepuuHas cuctema cuucieHus. l[lepeBon uducen u3 BOCBMEPUYHOM
CHUCTEMBl B JBOUYHYIO U JECATHUHYIO cUCTeMbl u oOpatHo. IllecTHaamarepuuHas cucrema
curcnenus. [lepeBo drcen W3 MIECTHAALIATEPUYHON CHUCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U
JECATUUHYIO CUCTEMBI M 00paTHO.

Apudmernueckre onepanuy B JBOUYHON CUCTEME CUUCIICHHUS.

Dnemenmvl MamemMamu4eckol 102UKu



Jlornueckue BbICKa3bIBaHMs. JlorMueckue 3HA4YEHUs BBICKA3bIBAaHUW. OJEMEHTapHbIE W
COCTaBHbIE BBICKa3bIBaHMs. Jlormueckue omnepauuu: «u» (KOHBIOHKLHUS, JIOTHUYECKOE
YMHOXXEHHE), «WIH» (IUIBIOHKIMA, JOTUYECKOE CIIOXKEHHUE), «HE» (JIOTHUYECKOE OTpHIaHUuE).
[Tpuopurer noruueckux oneparuii. OnpeneneHne HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIH
M3BECTHBI 3HaYCHHs] ICTUHHOCTH BXOSIIMX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUH. Jlornueckue
BbIpaxkeHus. [lpaBuna 3amucu soruyeckux BbIpaxkeHHil. IlocTpoeHue TabIUIl HCTUHHOCTU
JIOTHYECKHUX BBIPAXKCHHIH.

Jlornueckue 37€MeHThI. 3HAKOMCTBO € JIOTUYECKMMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI ¥ IPOTPAaMMHUPOBAHHE

Hcnonnumenu u aneopummol. Aneopummuyeckue KOHCMpPYKYuu

[lonstne anroputma. HcnonHuTenu anropuTMoB. ANTOpUTM Kak IUIAH  YIPaBJICHUS
HCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrocoObl 3amucu  anropuTMma (CJIOBECHBIH, B BHJE OJIOK-CXEMBI,
nporpaMmma).

AnropuTMu4YecKkue KOHCTPYKIHMH. KOHCTpykuus «cinemoBaHuey». JIMHEHHBI anropuTM.
OrpaHn4eHHOCTh JIMHEHHBIX AJITOPUTMOB: HEBO3MOXKHOCTb IPEAYCMOTPETh 3aBUCUMOCTH
MOCJIEI0BATEILHOCTH BBIMOJIHAEMBIX IEUCTBUM OT UCXOJHBIX JAHHBIX.

KoHCcTpykums «BeTBIEHHE»: TOJHAS W HemoiHas (opMbl. BEIONHEHWE W HEBBINOJHEHUE
yCII0BUS (MICTUHHOCTb U JIOXKHOCTb BbICKa3biBaHUs). [IpocThie U cocTaBHbBIE YCIOBHUSL.
KoHCTpyKIMs «IIOBTOpEHUs»: LMKJIBI C 3aJaHHBIM YHUCJIOM TIOBTOPEHHUH, C YCIOBHEM
BBITNIOJTHEHHUSI, C IEPEMEHHOM 1HKIIa.

Pazpabotka A QopManbHOrO HCIOJHUTENS alIroOpuTMa, MNPHUBOIAIIETO K TpedyeMomy
pe3ynbTaTy NpU KOHKPETHBIX HUCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alTOPUTMOB C
UCIIONB30BAaHUEM IIMKJIOB M BETBJICHUN MMl YINpaBieHUs (HOPMATbHBIMU HWCIOIHUTEISAMU,
takuMu kKak Pobot, Yepenamka, YepT&kHUK. BrINOIHEHHE aNrOpUTMOB BpPYYHYIO U Ha
KoMmmbioTepe. CHHTaKCHUECKHE U JIoTHYecKue omuOKu. OTKa3bl.

A3bIK npoepammuposanusl

A3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, 1lIkoibHBII AJTOPUTMUYECKHIA
S3bIK).

CucremMa nporpaMMUpPOBaHUs: PEIaKTOP TEKCTa MPOrpaMM, TPAHCIISITOP, OTIATUHUK.

[lepemennast: Tur, ums, 3HaueHue. Llenbie, BeECTBEHHbIE M CUMBOJIbHBIE IEPEMEHHBIE.
Omneparop npucBanBaHus. ApupMeTHuecKie BIpaXKeHUs U MOPSA0K UX BeIuucieHusd. Onepanuu
C LEJIBIMH YUCIAMU: LEJIOYUCIECHHOE JIEJICHUE, OCTATOK OT JICJICHHUS.

BerBnenusi. CocraBHble yCIOBHUS (3alHMCh JIOTMYECKUX BBIPAKEHUN Ha HM3y4yaeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxaeHue MUHIMyMa U MakCUMyMa U3 JIBYX, TPEX M UETHIPEX YHUCEIL.
Pemenne kBagpaTHOro ypaBHEHMsI, UMEIOLIETO BEIIECTBEHHbBIE KOPHHU.

Junanorosass omiIagka MporpamMMm: IOLIArOBOE BBINOJIHEHHE, MPOCMOTP 3HAYECHUH BEJINYMH,
OTJIaJI0YHBIN BBIBOJI, BBIOOp TOUKH OCTAHOBA.

Huka ¢ ycnoBueM. Anroput™ EBKimia aiist HaX0KISHUST HAMOOJIBIIIEro 0OIIeTo JACTUTENS ABYX
HaTypaJlbHbIX 4yuces. Pa3OueHue 3amucu HATypajdbHOTO 4YHCIIa B TO3UIMOHHOW CHUCTEME C
OCHOBaHUEM, MEHbIIUM WX paBHbIM 10, Ha OTAETBHBIE HUPBHL.

[ukn ¢ mepeMeHHOH. ANropUTMBI MPOBEPKU ACIMMOCTH OJHOrO LIEJIOr0 YHCIIa Ha JPYroe,
MIPOBEPKHU HATYpPaJIbHOTO YHCIIA HA IPOCTOTY.



OOpaboTka CUMBOJIBHBIX HaHHBIX. CHMBOJBHBIC (CTPOKOBBIE) mMepeMeHHble. [locuMBOIBHAS
o0pabotka cTpok. [Togcy€r 4acTOThI MOSBICHUSI CUMBOJIA B CTPOKe. BCTpoeHHbIe PYHKIMU IS
00paboOTKHU CTPOK.

Ananuz ancopummos

OmnpeneneHue BO3MOKHBIX PE3yJIbTATOB PabOThl aIrOpUTMa MPHU JaHHOM MHOXECTBE BXOIHBIX
JaHHBIX, OIPEJEIICHAE BO3MOKHBIX BXOJIHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3yJIbTaTy.

3. TEMATHYECKOE IINTAHUPOBAHUE

Ne | Ha3Banue pasjena uim TeMbI Konnye | DnekTpoHHO-00pa3oBaTeIbHbIC
/I CTBO pecypehl

qacoB/

ITP/KP

Teopernueckne 0CHOBBI HH)OPMATHKH. www.school.edu.ru
10/5/0 | http://school-collection.edu.ru

https://resh.edu.ru

http://www.uchportal.ru
www.fipi.ru
www.nsportal.ru
www.infourok.ru

AJNTOPUTMBI H IPOTPaMMHPOBAHHE. 24/9/2 | www.school.edu.ru
http://school-collection.edu.ru

https://resh.edu.ru

http://www.uchportal.ru
www.fipi.ru
www.nsportal.ru
www.infourok.ru
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4. KAVIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 110 UTH®OPMATHKE,

8 KJIACC, 2026-2027 YY.T.

Ko.J- JaTa npoBeneHust

Tema ypoka BO yYpoka
1acos JIaH pakr

T'naBa I. Teopernueckune ocHoBbI HHGopMaTuku (10 yacos).

IIpumeua
HHe

Hemo3urnmoHHblE ¥ TIO3WIIMOHHBIC  CHCTEMBI 1 03.09.26
cuncieHus: PassepHytas ¢opma 3ammcu YuUCIa.
[lpaBuna moOBeACHHS H TEXHHKA O€30MaCHOCTH
(nHCTp. Ne 9, 66, 67).
JIBowuHasi cCUCTeMa CUYHUCIICHHS. ApHPMETHUCCKHE 10.09.26
OIepalliy B IBOMYHOU CHCTEME CUUCIICHHSI.
Ilpakmuueckas pavoma Ne 1. «IlepeBona uucen u3 17.09.26
JNCCITUYHON CHCTEMBbI CYHUCICHHS B JIBOUYHYIO
CHCTEMY CUHCJICHHS U 0OpaTHO»

BocbMmepuuHas cuctemMa CUUCICHHUS. 24.09.26

Ilpakmuueckaa paboma Ne 2. «IlepeBon uucen u3
JIECATHYHON CHCTEMBI CUMCIICHHS B BOCBMEPHUYHYIO
CHCTEMY CUMCIICHUsI U 00paTHOY
lecTHanarepuyHast cucreMa CUHCJICHUSI. 01.10.26
CpaBHEeHHE YHCENl, MPEJCTABICHHBIX B Pa3JIMYHBIX
CHCTEMaX CUHCIICHHS
Ilpakmuueckasa paboma Ne 3. «IlepeBox uucen u3 08.10.26
JeCATHYHON CHCTEMBI CUUCIICHHS B
IICCTHAAUATCPUYHYI0  CHCTEMY  CUHUCICHHS U
00paTHOY
Jlornveckue Bbickas3biBaHus. Jlorndeckue onepamnuu 15.10.26
WY, KUY, KHEY.
Ilpakmuueckaa paooma Ne 4. «OnpeneneHue 22.10.26
VCTUHHOCTU COCTABHOTO BBICKA3bIBAaHHSDY.
Ta6muip! ncTHHHOCTH. JIormyeckue 3JeMeHTHI. 05.11.26
Ilpakmuueckaa padoma Ne 5.  «Iloctpoenue 12.11.26
TaOJINIl HICTHHHOCTH.
I'aasa II. AnropuT™Mbl 1 IporpaMMupoBanue (24 yaca).

IonsTue anroput™a. VICHOIHUTENH aIrOPUTMOB. 1 19.11.26
CgoiictBa anroputma. CriocoObl 3alMCH aJTOPUTMA.
AnropuTMHUYECKass KOHCTPYKIHS «CIICTOBaHUE). 26.11.26
JIunennpin anroput™m. dopMaibHOE HCIOIHEHUE
anroputMma. CuctemMa KOMaH/ UCTIOJTHUTETISI.
Ilpakmuueckaa _padoma Ne 6. «Pa3paborka 03.12.26
JMHEHHBIX  aIrOPUTMOB  JUIsL  YNPaBJICHUS
(opMaTbHBIMU HCTIOJHUTEISIMUY.

Konmponsnaa paboma Ne 1. Cucmemwt 10.12.26
cuucieHus.
ANTOPUTMHUYECKAsT  KOHCTPYKIHS  «BETBJICHHUCH: 17.12.26
TIOJTHAsI M HETIOJIHAsL ()OPMBIL.

Ilpakmuueckaa __padoma__Ne 7. «Pa3pabotka 24.12.26
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aIrOPUTMOB C HCIIOJIB30BAHUEM BETBIICHUM IA
ympaBieHus: pOPMaTbHBIMU HCITOTHUTEIISIMI.

AHFOpI/ITMI/IqCCKaH KOHCTPYKIHUA KIOHUKJID.

14.01.27

Ilpakmuueckaa __paooma _Ne 8. «Pa3zpaborka
AJropuTMoB € HUCHOJB30BAHHUCM  HHUKIIOB  IJIA
yrpaiieHUs: GopMaIbHBIMU UCTIOTHUTEISIMUY.

21.01.27

Brinonunenue anroputmoB Ilpakmuueckas padoma
No 9. «Pa3paboTka m1si OpMaTbHOTO HUCITOTHUTEIIS
QIropuT™Ma,  OPUBOISAIIETO K Tpebyemomy
pe3yJIbTaTy MPH KOHKPETHBIX HCXOHBIX JAHHBIX).

28.01.27

S3bIK IIpOrpaMMHPOBAHHUSL. Cucrema
nporpammupoBanusi.  I[lepemennsie.  Omnepartop
MpHUCBAaWBaHMs, BBOJA, BbIBoJA. Apudmernueckue
oneparuu. Onepauuu HeT0YUCIEHHOTO IeTCHHUSL.

04.02.27

Ilpakmuueckasn padoma No 10.
«ITporpaMmMupoBaHU€ JUHEHHBIX AJITOPUTMOBY.

11.02.27

Oneparop BeTBieHUs. Jlornueckue onepanuu.

18.02.27

Ilpakmuueckaa padoma Ne 11. «Pa3pabotka
IPOTrpaMM, COAEPKALIMX ONEPAaTOP BETBICHUS».

25.02.27

I[I/IaJ'IOFOBaH OTJIaJIKa IIporpamMm.

04.03.27

[{MKJI C YCIIOBHEM.

11.03.27

Ilpakmuueckaa padoma Ne 12. «Pazpabotka
HpOrpaMM, COAEPIKAIINX UK C YCIOBHEMY.

Hukn ¢ mepeMeHHON (C 3aAaHHBIM KOJHYECTBOM
MTOBTOPCHHM ).

25.03.27

Ilpakmuueckaa padoma Ne 13. «Pazpabotka
IpOrpaMM, COJEpPXKAIIUX IHMKI C IMEpeMEeHHOU (C
3a/IaHHBIM KOJIMYECTBOM MOBTOPEHUM )».

08.04.27

O0paboTka CUMBOJIBHBIX JTAHHBIX.

15.04.27

Ilpakmuueckaa padoma Ne 14. «Pazpabotka
porpamm, cojepKammx 00pabOTKy CHMBOJIBHBIX
JAaHHBIX».

22.04.27

Konumponvnaa paooma Ne 2. Anzopummwl u

npozpammupoeanue.

29.04.27

Ananu3 anroputMmoB. OmnpeneneHue BO3MOKHBIX
pe3yabTaToB pabOThl aIrOPUTMA IPH 3aJaHHOM
MHO’KECTBE BXOJHBIX JIaHHBIX.

06.05.27

AHanu3 anroputMmoB. OrmpeneneHrue BO3MOMXKHBIX
BXOJHBIX JIaHHBIX, TPUBOAIMIMX K JaHHOMY
pe3yJIbTary.

13.05.27

OO6o0uieHne U cucTeMaTu3alus 3HaHUH U yMEHUH
110 Kypcy nHGOpPMATHKH § Kilacca

20.05.27
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5. MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30OBATEJBHOM ITPOT'PAMMBI

Kon [IpoBepsiemMble TpeAMETHEIE PE3yIbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MIPOBEPAEMOT0 MPOrpaMMBbl OCHOBHOT'O 00IIIer0 00pa3oBaHUs
pe3ynbTaTta
1 ITo Teme "TeopeTndeckrue OCHOBBI HH(POPMATHKH"

11 [TosicHAT, Ha mpuMepax pazIudsl MEXKIY MO3UIUOHHBIMA W HETO3UIIMOHHBIMHU
CHUCTEMaMH CUHCIICHUS

1.2 3anuceiBaTh U cpaBHUBATH Ienble uncia or 0 mo 1024 B pa3nuyHBIX MO3UITHOHHBIX
CHUCTeMax cuucieHus (C ocHoBaHMAMH 2, 8, 16), BBINONHATh apUPMETHUECKUE
oTiepanyy HaJ HUMHU

1.3 PackpoiBaTh cMbIC NOHATHM "BbICKa3biBaHue", "moruyeckas omnepauud’, "Joruyeckoe
BBEIpakeHHE"

14 3anmuchBaTh JOTHYECKUE BRIPAKEHUS C HCIIOIb30BAHUEM TU3BIOHKIINN, KOHBIOHKIINU U
OTpHUIIAHHA, ONPEACNATh HWCTHHHOCTh JIOTHYECKUX BBIPAXECHHH, €CIH W3BECTHBI
3HAUCHUS UCTHHHOCTH BXOSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJHUIIEI HCTUHHOCTH
JUTSL IOTHYECKUX BBIPKEHUH

2 [To Teme "AnropuT™MBl U IporpaMMUpoBaHue"

2.1 PackpeiBate cMbICH ToHATHH "ucmomHUTENs", "amroputMm', "mporpamMma’, TTOHHMas
pa3HUIY MEXIY YIOTpeOICHUEM 3THX TEPMHUHOB B OOBIICHHOU peur U B HH(pOpMaTHKE

2.2 OnuceIBaTh aJTOPUTM PEIIeHHs 3aJa9d Pa3IMIHBIMA CTIOCO0aMH, B TOM YHCIIE B BHIE
OJIOK-CXEMBI

2.3 CocTaBiATh, BBHINONHATH BPYYHYI0O W Ha KOMIBIOTEPE HECIOXHBIE AITOPUTMBI C
WCITOJIb30BAaHUEM BETBJICHUH U IIUKJIOB JUISI YIIPABJICHIS HCTIOTHUTEIISIMUA

24 Hcnons30BaTh KOHCTAHTHI U TIEPEMEHHBIE PA3TUYHBIX THIIOB (YHCIOBBIX, JIOTHYECKHUX,
CHMBOJBHBIX), a TakXe COJACpXKAIlhNe WX BBIPAKEHUS, HCIOJIb30BaTh OIMEPaToOp
MIPUCBaVBaHUs

2.5 Hcnonw3oBaTh mpu pa3paboOTKe MpOTrpamMM JIOTHUECKUE 3HAUCHUs, OIEpaluu u
BBIPXCHHS C HUMU

2.6 AHamU3UpOBaTh MPEHJIOKCHHBIE QJITOPUTMBI, B TOM UYHCJE OIPEACNATh, KakKue
pe3yabTaThl BO3MOXKHBI ITPHU 33JAHHOM MHO>KECTBE UCXOJHBIX 3HAUCHUIA

2.7 Co3maBath W OTJIAXKMBATH MPOTPaMMBI Ha OJHOM U3 SI3BIKOB IPOTPAMMHUPOBAHMS

(Python, C++, TIlackanp, Java, C#, IllkonpHBI AnropurMuveckuii S3bIK),
pealu3yIoliie  HECJAOXHBIC  aJIrOPUTMBI  OOPAaOOTKHM  YHMCIOBBIX  JaHHBIX  C
WCIOJb30BAHMEM IIMKJIOB M BETBICHHM, B TOM YHCJIEC PEAIU3YIONINE IPOBEPKY
JISIMMOCTH OJHOTO IIEJIOr0 YHWCJIa Ha JIPyroe, MPOBEPKY HATYpadbHOTO YHUCIIA Ha
IIPOCTOTY, BbIAEICHUS HU(P U3 HATYPaIbHOrO YKCia

6. IPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUSA
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Kon

[IpoBepsieMblil 31EMEHT coJiepKaHus

1 Teoperndyeckrne 0CHOBB HHPOPMATHKH

11 Heno3unmoHHple ¥ MO3UIIMOHHEBIE CUCTEMBI cuncieHus. Andasut. OcHoBanue. PazBepHyTas
¢opma 3ammcu uncna. llepeBom B [MECATHYHYIO CHUCTEMY YHMCEN, 3alHCAHHBIX B IPYTHX
CHUCTEMax CUUCIICHUS

1.2 Pumckas cuctema cuncieHus

1.3 JBonunas cucrema cuucienus. [lepeBon nenbix uncen B npeaenax ot 0 1o 1024 B npouynyo
cucteMy cuuclieHusi. BocbMepuuHas cucrteMa cuuciienus. [lepeBoj uncen u3 BOCbMEPUYHOM
CHUCTEMBI B JBOMYHYIO H JECCATHUHYIO CHCTeMBI UM obpatHo. lllecTHanmarepuunas cucrema
curcnenus. [lepeBoj uncen U3 MeCcTHAIATePUYHON CUCTEMBI B IBOMYHYI0, BOCBMEPUYHYIO U
JIECATHYHYIO CHCTEMBI U 00paTHO

14 Apudpmernyeckue onepanuu B IBOMYHON CUCTEME CUHCICHHS

15 Jlornyeckre BhICKa3bIBaHUSA. JlorWueckwe 3HAYCHMSI BBICKA3bIBAHUN. OJIEMEHTapHBIE U
COCTaBHBbIC BbICKa3bIiBaHUA. Jlormueckwe onepanuu: "u" (KOHBIOHKIUS, JIOTHYECKOE
yMHOXeHHe), "wnn" (IU3BIOHKINS, JJOTHYECKoe CIoXeHue), "He" (JIorH4ecKoe OTpHIIaHuE).
[Ipuopurer moruueckux omneparuii. OnpeaeneHne UCTHHHOCTH COCTABHOTO BBICKA3BIBAHMS
MIPH U3BECTHBIX 3HAYCHUSX UCTUHHOCTH BXOJSIIMX B HETO AJIEMEHTAPHBIX BBICKA3bIBAHUH

1.6 Jlornyeckue BoIpaxkeHus. [IpaBuia 3amucu Jornveckux BelpakeHuid. [loctpoeHne Tabiwi
WUCTUHHOCTH JIOTHUYECKUX BBIPAKCHHIA

1.7 Jlornyeckue 3MeMeHThl. 3HAKOMCTBO C JIOTHYECKIMH OCHOBAMHU KOMITBIOTEpa

2 ANTOPUTMBI U TIPOTPAMMHPOBAHHE

2.1 [onsitue anroputma. KcnojaHWTENW aaropuTMOB. AJNTOPUTM KakK IUIAaH YMpaBJICHUS
WCTIOJTHHUTEJIEM

2.2 CpoticTBa anroputMma. CrocoObl 3amucu auroput™a (CIOBECHBIM, B BHIC OJIOK-CXEMBI,
porpamma)

2.3 Anroputmudeckue KoHCTpykiuu. KoHcTpykmus "crnenoBanue". JIMHEHHBIH alroOpuTM.
OrpaHM4eHHOCTh JMHEWHBIX AalTOPUTMOB: HEBO3MOJKHOCTb IIPEAYCMOTPETH 3aBUCHUMOCTH
MOCJIEI0BATEIbHOCTH BBITIOJIHACMBIX JICUCTBUI OT HCXOIHBIX TaHHBIX

2.4 KoHcerpykmust "BeTBieHue": monHas W HemoiHas (GopMmbl. BBITONHEHWE W HEBBITOJHCHHC
ycioBusI (MCTUHHOCTH | JIOKHOCTH BBICKA3bIBaHUs). [[poCThIe U COCTaBHBIC YCIOBUS

25 KoHcTpykmust "moBTOpeHME": IMKIBI C 3aJaHHBIM YHUCIOM ITOBTOPEHUH, C YCIOBHEM
BBITIOJTHEHUS, C TIEPEMEHHOH ITUKIIa

2.6 Pa3paboTtka mymss (GOpMaNBHOTO HCIIOJIHUTENS aITOPUTMa, MPHBOIAINIETO K TpedyeMomy
pe3yibpTaTy MpH KOHKPETHBIX HCXOMHBIX NaHHBIX. Pa3paboTka HECIOXKHBIX AJITOPUTMOB C
WCIIOJh30BAaHUEM IIMKIOB M BETBICHUH I ympaBieHUs (HOpMaIbHBIMU HMCIIOJHUTEIISIMHU.
BreimonHeHrne anropuTMOB BpPYYHYH) W Ha KommbloTepe. CHHTaKCHYEeCKHE M JIOTHYECKUE
omnOku. OTKa3bI

2.7 Szpix nporpammupoBanus (Python, C++, Java, C#, IllkonsHbIi AnropurMudeckuii SI3bIK).
Cucrema nmporpaMMHpPOBaHUs: PEJAKTOP TEKCTa IPOTPaMM, TPAHCISITOP, OTIAIINK

2.8 [lepemennas: Tur, ums, 3HaueHue. Llenbie, BenecTBeHHBIE U CHMBOJIBHBIE IIEPEMEHHEIC

2.9 Omneparop mpucBauBaHUsA. APUPMETHUSCKUE BBIPAKCHHUS M TOPSJAOK HMX BBIYHCICHUS.
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OnepauI/m C OCJIBIMH YHCIaMH: LHCJIOYHCICHHOC ACJICHHUEC, OCTAaTOK OT ACJIICHUA. HpOBepKa
ACIIMMOCTHU OJHOTO LCJIOro Yrucjia Ha APpYyroe

2.10

BerBnenus. CocTaBHBIE yCNOBHS (3alUCh JOTHYECKHUX BBIPAKEHUH Ha H3y4aeMOM SI3BIKE
nporpamMmmupoBanust). HaxoxaeHue MUHUMyMa M MakcUMyMa U3 JIBYX, TPEX M UETBIpeX
grcen. Pemenne kBagpaTHOro ypaBHEHUs, HIMEIOLIETO BEIIECTBEHHBIE KOPHU

2.11

ﬂnanormsaﬁ OTJIaJlKa IMpOorpaMm: IMMOIIAroBO€ BBIIIOJHCHUEC, IMPOCMOTP 3HAYCHUH BCJIMYHH,
OTHa,Z[O‘IHLIﬁ BBIBO/, BI)I60p TOYKH OCTaHOBa

2.12

Lukn ¢ ycnoBueM. AnroputMm EBKimMaa Iis HaxoKAEHUS HauOOJBIIETO OOIIETO JENUTENs
JIBYX HaTypalbHBIX 4yncen. Pa30neHue 3amucu HaTypajlbHOTO YKCia B MMO3HMLMOHHOW CHCTEME
C OCHOBaHMEM, MEHBIIIUM WU paBHEIM 10, Ha oTHENbHBIE HH(PBI

2.13

Lukn ¢ nepeMeHHOW. AJNTOPUTMBI IMPOBEPKH ACIMMOCTH OJHOTO IEJIOr0 YMcia Ha JpYroe,
MIPOBEPKHU HATYypPaIbHOTO YKCIIa Ha POCTOTY

2.14

OO0paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBEIE) mepeMeHHbIe. [locuMBoOIbHAS
obpaboTka cTpok. [lojcder 4acTOTHI MOSBICHHUS CHMBOJIA B CTpOKe. BeTpoeHHble (yHKINMU
IUTs1 00pabOTKH CTPOK

2.15

Ormpenenenrne BO3MOXKHBIX peE3yJIbTaTOB pabOTHI anropuTMa MpU 3aJaHHOM MHOXKECTBE
BXOJIHBIX JIaHHBIX, OIPEJCIICHUE BO3MOXKHBIX BXOJHBIX JIaHHBIX, MPHUBOISAIIUX K JaHHOMY
pe3ynbTaTy

7. TIPOBEPSAEMBIE HA OI'D IO HH®OPMATUKE TPEBOBAHUS K PE3YJIIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA30BAHMUA

Kon [IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM Pe3yIbTaTaM 0a30BOTO YPOBHS OCBOSHUS
MPOBEPSIEMOT0 | OCHOBHOU 00pa30BaTEIbHOMN MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus Ha OCHOBE
TpeOoBaHUs oroc
1 3HaTh (IOHUMATD)
11 Bragenne oCHOBHBIMH MOHATHAMHU: WHMOpMAIIHS, Iepeaada, XpaHeHHe u 00padoTKa
uHGOpMAIMK, AITOPUTM, MOJCIb, HUMPOBOH MPOMYKT M HX HCIIOJB30BAHUE IS
pelieHus: y4eOHBIX U MPAKTUYESCKUX 3124
1.2 BnajgeHue TOHATHSMH:  BBICKa3bIBAaHHE, JIOTMYECKas  OMNEpalus, JIOTHYECKOE
BEIPaXKCHHC
2 YmeTh
2.1 YMeHne onepupoBaTh ¢AMHUIIAME U3MEPEHUST HHPOPMAITMOHHOTO 00BeMa H CKOPOCTH
nepeaadn JaHHbIX
2.2 YMeHue 3anuchiBaTh M CpaBHUBATh Leible uyuciaa or 0 mo 1024 B pa3muyHbIX
MO3UITMOHHBIX CHUCTEMax CYHUCICHUS C OCHOBaHWUAMH 2, 8, 16, BBIIOIHATH
apudMeTndecKue onepaly HaJ HOIMU
2.3 YMeHue KOAUpOBaTh U JEKOJAUPOBATH COOOINECHUS MO 3aJaHHBIM IPABUIIAM;
MOHUMAaHUE OCHOBHBIX MPUHITUIIOB KOJUPOBAHUS MH(POPMAIMK Pa3IMYHONW MPUPOJIBL:
TEKCTOBOH, rpadyMuECKOH, ayIro
24 YMeHuMe 3anmuchiBaTh JIOTHYECKUAE BBIPAKEHHS C HWCHOJIb30BAaHHEM JU3BIOHKIIHH,
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KOHBIOHKITUN W OTPUIIAHMS, OMPENCIATh UCTHHHOCTh JOTHYECKUX BBIPAKCHHM, €CIH
W3BECTHBI 3HAYCHHUS UCTHHHOCTH BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH TaOJIHIIBI
WUCTUHHOCTH JIJISl JIOTHYECKHUX BBIPQKCHHI; 3aIHCHIBATh JIOTHUECKHE BBIPKCHHS Ha
M3y9aeMOM SI3BIKE TTPOTPAaMMHUPOBAHHS

25

YMeHHe COCTaBIsITh, BHINOIHATE BPYYHYIO H HAa KOMITBIOTEPE HECIOKHBIE allTOPUTMBI
IUIs yripaBieHus ucnomautenamu (Uepemamka, YepTeKHUK W APYTHE); CO3MaBaTh U
OTJIQXKHWBATh MPOrpaMMbl Ha OJHOM U3 S3BIKOB mporpammupoBanus (Python, C++,
[Nackanp, Java, C#, llIkonpHBIH ANTOpUTMUYECKHIA SI3BIK), peamu3yrolIue HeCIOKHbBIE
aJTOPUTMBI 00PaOOTKM YHCIIOBBIX NAHHBIX C HMCIIOJIH30BAHUEM ITHMKIOB W BETBJICHHM;
yMeHHe pa3OuBaTh 3aJaud Ha IMOJ3aJa4M, WUCIIOJIE30BaTh KOHCTAHTHI, TIEPEMEHHBIC U
BBIPQXCHHUS  Pa3IMYHBIX  THUIOB  (YUCJIOBBIX,  JIOTUMECKHX,  CHMBOJIBHBIX);
aHAJM3UPOBATh MPEIJIOKCHHBIN aTOPUTM, ONIPEAEIIATh, KaKue pe3yIbTaThl BO3MOKHEI
MIpH 33JJaHHOM MHOKECTBE HCXOIHBIX 3HAUCHHMA

2.6

YMeHue 3amucaTh Ha W3y9aeMOM S3bIKE MPOTPaMMHUPOBAHUS AITOPUTMBI MPOBEPKU
JIEIMMOCTH OIHOTO LIEJOr0 YHClia Ha Jpyroe, MPOBEPKH HATypajJbHOTO YHCIIa Ha
MPOCTOTY, BBIACHCHUSA IUQGP H3 HATYPAIBHOTO YHUCHA, TIOUCK MaKCUMYMOB,
MHUHHUMYMOB, CYMMBI YHCJIOBOH ITOCIIEI0BATEIFHOCTH

2.7

Bnanenne yMmeHHEM OPHEHTHPOBAaTBCSI B HEPapXUUECKOHW CTPYKType QaiinoBoi
cucTteMbl, paboTtate C (ainoBOH CHCTEMOH NEPCOHAIBHOIO KOMIIBIOTEpa C
UCIIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a HMEHHO: CO34aBaTh, KOIHMPOBATh,
nepeMeniaTh, IepeuMEeHOBBIBATD, yIAIATh U apXUBUPOBATh (ailsibl U KaTaIoru

2.8

BJ'IaI[eHI/IC YMEHHUAMU " HaBBIKAaMHU HCITI0JIb30BaAHUA I/IH(bOpMaI_II/IOHHBIX "
KOMMYHUKAITUOHHBIX TEXHOJIOTHUi AJId TIOUCKa, XpaHCHUA, O6pa6OTKI/I u nepeaauu nu
aHaJin3a pa3JIMIHbIX BUAOB I/IH(I)OpMaLIPII/I

29

YMeHue BhIOMpaTh COCO0 MPENICTABICHUS JaHHBIX B COOTBETCTBUU C MOCTaBJICHHOMN
3amavyeid  (TaOiuWIBl, CXeMbl, TrpaduKd, AWarpaMMbl) C  HUCIOJIB30BAHHUEM
COOTBETCTBYIOIIUX IIPOIPAMMHBIX CPEICTB 00PaOOTKH JaHHBIX

2.10

YwmeHue (GopManar30BaTh U CTPYKTYPHPOBATH HHPOPMAIIHIO, UCTIONIB3YsI SIEKTPOHHBIE
TaOIUIBI U151 00paOOTKY, aHaJIH3a M BU3YAIH3alliy YUCIIOBBIX JAHHBIX, B TOM YHCIE C
BbIJIEJICHHEM JMara3oHa TaOJIMIbl U YIIOPSJ0YMBaHHEM (COPTHPOBKOIA) €ro 3JIEMEHTOB;
YMEHHE TPUMEHATH B OJCKTPOHHBIX TaOmunax (GopMynbl aisi  pacyeToB C
HCITOJIb30BAaHNEM BCTPOCHHBIX (YHKIIUN, aOCOJIOTHON, OTHOCHUTEIBHOW, CMEITaHHOM
ajipecallvy; UCTOIb30BaTh JIEKTPOHHBIC TAOIMIIBI ISl YUCIECHHOTO MOJICIIMPOBAHUS B
MPOCTHIX 3a/1a4ax U3 pa3HbIX MPEIMETHBIX 00acTei

8. MEPEYEHb DJJIEMEHTOB COJIEPKAHUS, IMPOBEPSEMBIX HA OID 11O
NHOOPMATUKE

Kon

[IpoBepsieMblil 3IEMEHT coJiepKaHus

HudpoBas rpaMoTHOCTH

11

@aiinel 1 nanku (katanord). [IpuHIUNIB TocTpoeHus ¢aiinoBeix cucteM. [lomHoe nMs daiina
(mamkw). [1yTh k aiiny (manke). Pabora ¢ daitnamu u katanoramMmu cpeAcTBaMy ONEPaMOHHON
CHCTEMBI: CO3JaHHE, KONMPOBaHWE, IEpPEMEIlEHUE, IIePpeUMEHOBAaHNEe U yaaieHue (aiioB u
nanok (katanoros). Tumbl ¢aiinoB. CBoiictBa (aitnos. Daitnoselii Mmenemkep. [louck daiinos
CPEACTBAaMH ONEPALUOHHON CHCTEMBI

1.2

OObenuHenne koMmbioTepoB B ceTb. Cerb HuTtepner. BeG-ctpanuna, BeG-caiiT. CTpykTypa
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anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucreMbl. [louck wHbOpMauK MO KIIOYEBHIM
CJIOBaM | IO HM300PaKSHHUIO.

JocroBepHocTh MHpOpMAaIH, TOTy4YeHHOH n3 MHTEpHeTA.

IP-anpeca y3moB. CeTeBoe XpaHEHHE JaHHBIX

TeopeTrnueckre 0CHOBbI HHPOPMATUKI

2.1

JucKkpeTHOCTh JaHHBIX. BO3MOXHOCTH OMHMCaHUS HETNPEPHIBHBIX OOBEKTOB M TPOLIECCOB C
MOMOIIBIO TUCKPETHBIX TaHHBIX.

CumBoin. Andabur. MomntHocTs andasuta. JBonmunsni andasut. KommaecTBO BCEBO3MOKHBIX
CJIOB (KOJIOBBIX KOMOHWHAINH) (PMKCUPOBAHHOM JUIMHBI B IBOMYHOM andasute. [IpeoOpazoBanue
moboro andaBuTa K JBOMYHOMY. KOMMYecTBO pPa3NMWYHBIX CIIOB (UKCHPOBAHHOW [UIMHEI B
andasuTe onpeaeIeHHON MOIITHOCTH.

KopupoBanue CHMBOJIOB OJHOTO ajdaBHTa C MOMOIIBIO KOJOBBIX CIOB B JIPYroM ajdasHTe,
KozoBas Tabnuua, JeKOAUPOBaHHE.

KomupoBanume tekctoB. PaBHOMepHBIi kom. HepaBHomepnubiii kom. Kommposka ASCIIL.
Bocemubutasie kogupoBku. [lonarue o kogupoBkax UNICODE. JlekonupoBaHue cooOIIeHu# ¢
UCIIOJIb30BaHNEM PAaBHOMEPHOTO M HepaBHOMEpHOTo Koja. MHpopManoHHbIiH 00beM TeKcTa

2.2

WHpopMalinoHHbIii 00beM JNaHHBIX. BUT - MUHMMabHAsl eAMHUIA KOJIUYSCTBA MH(OpPMALIUU -
JIBOMYHBIA pa3psn. EquHunbl u3mepeHus HHOOPMAIMOHHOTO O0beMa JaHHBIX. but, Oair,
KU100aiT, MeradaiT, rurabamr.

CKoOpoCTh Tepeaayu TaHHbIX. EAMHUIIBI CKOPOCTH MEpeadn JaHHBIX

2.3

Konuposanwue niera. L{eroBsie Mmogenu. Mozaens RGB. I'myouna koguposanus. [lamuTpa.
PactpoBoe m BekTOpHOE TpencTaBiaeHue m3o0pakenuit. [Tukcens. OreHka HHGOPMAITMOHHOTO
o0beMa rpaduIecKuX JaHHBIX IS PACTPOBOTO U300paKECHUS

24

Konupoanue 3Byka. Pa3zpsigHocTh M yacToTa 3anvicu. KonruecTBo KaHalOB 3alUCH.
OLeHKa KOJWYECTBEHHBIX MAapaMeTPOB, CBA3AHHBIX C MPEJCTABICHUEM M XPaHEHUEM 3BYKOBBIX
(haiimoB

25

Hemno3unuonHble ¥ MO3UIMOHHBIE CUCTeMBbl cuuciieHus. Andasur. OcHoBaHue. Pa3BepHyTas
(hopma 3ammcu uncia. [lepeBos B JeCSITHUHYIO CHCTEMY YHCEN, 3aMTUCAHHBIX B IPYTHX CUCTEMax
CUHCJICHUS.

PumMmckas cuctema cuucieHus

2.6

JBouuHasi cucteMa cuuciienus. IlepeBoj nensix uncen B npenenax ot 0 no 1024 B nBouuHyro
cucteMy cuucieHus. BoceMepuuHad cucreMma cuucieHus. IlepeBoa ymucen M3 BOCBMEPUYHOU
CUCTEMBI B JIBOMYHYI) U JCCATUYHYIO CUCTeMbl U oOpaTHo. lllecTHamnarepudHas cuctema
cuncieHud. [lepeBos vucen U3 MIECTHAALATEPUYHON CUCTEMBI B IBOMYHYI0, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMBI 1 00paTHO.

ApudpmMeTHyecKue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS

2.7

Jlornueckue BbICKa3biBaHUs. JlOrMuecKkWe 3HAYEHHUS BBICKA3bIBAaHWM. OJIEMECHTapHbIC U
COCTaBHbIC BBICKa3biBaHus. Jlormueckue omnepanuu: "W" (KOHBIOHKIUS, JIOTHYECKOE
yMHOXeHHe), "nian" (IU3BIOHKIUS, JIOTUYECKOe CIoXeHue), "He" (JIoTH4ecKoe OTpHUIaHHe).
[puopuTer norudeckux omneparuii. OnpeneneHre UCTHHHOCTA COCTABHOTO BBICKA3bIBAHHS, €CITH
W3BECTHBI 3HAUCHUS UICTUHHOCTU BXOJISIIMX B HETO JIEMEHTAPHBIX BhICKa3bIBaHUM. Jlornueckue
BeIpaKkeHHs. [IpaBuia 3amucu JIOrMYecKUX BbIpaxkeHuil. [locTpoeHue TabMUI] UCTUHHOCTU
JIOTHYECKUX BBIPAKCHUH

2.8

Jlornueckue 3;1eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMH KOMIIBIOTECpPA

29

HCHpepBIBHBIC U JUCKPCTHBIC MOICIIH. MMuTanmuoHHbIC MOACIH. I/II‘pOBBIC MOICIIH. OLICHKa
AJICKBATHOCTHU MOJCIN MOACIINPYEMOMY 06’B€KTy " OCJIAM MOJCIUPOBAHUSA
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2.10

Tabmuunsie Mogenu. Tabmura Kak MpeCTaBICHUE OTHOIICHUS.
baswl nannbix. OTOOp B TAONHIIE CTPOK, YAOBICTBOPSIOIINX 32JAHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, myTs. OpUeHTUPOBaHHBIE U HEOpUEHTHPOBaHHbIEe Tpadbl. J{auHa (Bec)
pebpa. BecoBas matpuna rpada. nuna nmytu mexay BepmrHamu rpada. [lonck ontumansHOro
nytd B Tpade. HavampHas BepmmHa (MCTOYHHMK) W KOHEYHas BeplinHa (CTOK) B
OpPUEHTHPOBAHHOM rpade. BrruucneHue konudecTBa MyTed B HANpaBICHHOM AalMKINYECKOM

rpage

2.12

HepeBo. Kopens, BepmmHa (y3en), nuct, pedpo (myra) mepesa. Bricota mepesa. [lommepeso.
[Ipumepsr ucnonws3oBanus aepeBbeB. [lepebop BapuaHTOB ¢ TOMOIIBIO AepeBa

ANTOpUTMBI U IPOTPaMMHUPOBAHNE

3.1

CroiictBa anroput™a. CHocoObl 3amHMCH alropuTMa (CIOBECHBI, B BHAE OJIOK-CXEMBI,
porpamma).

CocraBieHue anroOpuTMOB W MPOTpaMM C HCIHOJB30BAaHMEM BETBICHHH, LUKIOB U
BCIIOMOTATENBHBIX ~allTOPUTMOB Ui ynpaBieHus wucnomxurenem (Podor, Yepenamika,
UYepTeKHUK U JpyTHe). BrIonHeHne anropuTMOB BpyYHYIO U Ha KOMITBIOTEpE

3.2

SAzpik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHBI AJITOPUTMHUYECKAN
SI3BIK).

Cucrema nporpaMMHUpOBaHUS: PEJaKTOp TeKCTa MPOTpamMm, TPAHCISTOP, OTIaTUHK.
IlepemenHas: Tum, ums, 3HaueHue. L{enble, BeliecTBEHHbIE U CUMBOJIbHBIE IIEPEMEHHBIE.
Omneparop mnpucBauBaHus. ApUGMETHYECKHUE BBIPAKEHHS W MOPANOK HX BBIYHUCICHUS.
Omnepanuu ¢ HeabIMU YUCIaMU: LIEJIOYUCICHHOE JAEIEHUE, OCTAaTOK OT JICJICHHUS.

Bersnenus. CocTaBHble yCIOBHS (3alMCh JIOTUYECKHX BBIPAKEHUM Ha H3y4aeMOM SI3bIKE
nporpaMmupoBanusi). Haxoxnenne MUHIMyMa 1 MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHCE.
Pemenne kBagpaTHOTO ypaBHEHNUS, UMEIOIETO BELICCTBCHHbBIE KOPHH.

Hukn ¢ ycnoBueM. AnroputMm EBkimaa amst HaxoxAeHHsT HAWOOIbLIET0 OOLIETo NeIUTeNs ABYX
HaTypalbHBIX uYncesl. Pa30OueHue 3amucu HaTypajbHOTO YHMCIAa B IMO3MLMOHHOH CHUCTEME C
OCHOBaHHEM, MEHBIINM WJIH paBHbIM 10, Ha OTAENbHBIE TUQPHI.

IMukn ¢ nepeMeHHOW. ANTOpPUTMBI IPOBEPKU JEIMMOCTH OJHOTO ILEJIOr0 4YMCla Ha JApYToe,
IIPOBEPKHU HATYpaJIbHOI'O YHCIIA HA IPOCTOTY

3.3

O0paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBEIC) IepeMeHHbie. [locuMBoONbHAS
o0paboTka cTpok. [logcyer yacTOTH MOSBIEHUS CUMBOJIA B CTpOKe. BerpoeHHble GyHKIMU 1u1st
00pabOTKH CTPOK

3.4

OHpe)ICHGHI/IC BO3MOKHBIX PC3YyJIbTATOB pa6OTLI JITOpUTMa MPU JaHHOM MHOKCECTBC BXOJHBIX
JaHHBIX, OIIPCACIICHUEC BO3MOXHBIX BXOAHBIX JAHHBIX, IIPUBOAANINX K JAHHOMY PE3YyJIbTaTy

3.5

Tabnuunbie BennyuHbI (MaccuBbl). OHOMEpHBIE MacCUBBL. COCTaBJICHUE U OTIIAJKA MPOrPaMM,
pEaTM3YIONINX THITOBBIE ATOPUTMBI 00paOOTKH OJJHOMEPHBIX YUCIOBBIX MACCHBOB, HAa OJHOM
u3 s3bIkOB  mporpammupoBanus  (Python, C++, TIlackams, Java, C#, IlIkoibHbI]
AnroputmMudeckuid SI3bIK): 3alOJHEHHE YHCIOBOTO MAacCHBa CIydyallHBIMH YWCIIAMHU, B
COOTBETCTBHU ¢ (HOPMYJIOH WIIM MyTEeM BBOJA YHCEIl, HAXOXKICHUE CYMMBI 3JICMEHTOB MACCHBa,
JMWHEHHBI TOWUCK 3aJaHHOTO 3HAYeHHWsS B MAaCCHBE, IMOJICUET OJJIEMEHTOB MAacCHBa,
YAOBJICTBOPSIIOIINX 33JaHHOMY VCIIOBUIO, HAaXOXJICHHE MHHUMAIBHOTO (MaKCHMAaJbHOTO)
aneMeHTa MaccuBa. COPpTUPOBKA MacCHBA.

O06paboTKa MOTOKA NMAHHBIX: BBIUMCICHHE KOJMYECTBA, CYMMEBI, CPEIHETO apH(pMETHICCKOTO,
MUHHUMAJIBHOTO M MAaKCUMaJIbHOTO  3HAUEHHUS  3JEMEHTOB  IOCJIEI0BATEIbHOCTH,
YIOBJICTBOPSIIOIINX 3aJAHHOMY YCJIOBUIO

3.6

VYnpasnenue. Curnan. OOpaTtHas cBsizb. [lodydyeHue CHTHAJIOB OT LUQPPOBBIX JTATYHKOB
(HampuMep, KacaHUs, pacCcTOAHUS, cBeTa, 3ByKa). [IpuMepbl HCHONB30BaHHUS IPHUHIUIA
00OpaTHOH CBSI3M B CHCTEMax yNpPaBICHHUs TEXHUYECKUMH YCTPOHCTBAMHU C MOMOIIBIO JATYUKOB,
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B TOM 4YHUCJIC B pO6OTOTeXHI/IKe

WudbopmaiimoHHbIe TEXHOIOTUN

4.1

TexkcToBble MOKYMEHTBI M WX CTPYKTYPHBIE 3JE€MEHTHl (CTpaHHua, al3al, CTpOoKa, CIIOBO,
CHUMBOI).

TekcToBBII Mpoleccop - MHCTPYMEHT CO3/aHusl, PeJaKTHPOBaHUS U (POpMaTHPOBAHHS TEKCTOB.
[IpaBuna Habopa Tekcra. PemaxtmpoBanme Tekcta. CBoiictBa cumBosioB. lpu¢t. Twumsr
mpudroB (pyOieHsle, ¢ 3aceUyKaMy, MOHOIIMPHHHBIE). [lomyXupHoe U KypcuBHOE HauepTaHHeE.
CroiicTBa a03areB: TpaHUIBI, a03aIlHBIA OTCTYN, WHTEPBAJ, BBIpaBHUBaHHE. l[lapaMeTps
ctpanuibl. CTrineBoe popMaTHpOBaHUE.

CrpykTypupoBaHue MH(GOPMALUHU C ITOMOILBIO CIIHCKOB M TaOMUI. MHOTOypOBHEBBIE CITHCKH.
Jlob6aBmenne TabIUIT B TEKCTOBBIC TOKYMEHTBI.

BceraBka wu300pakeHHI B TEKCTOBbIE JOKYMeHTHL. OOTekaHne uU300pakeHUH TEKCTOM.
BxitoueHue B TEKCTOBBIN JOKYMEHT AWarpamm, GopMmyll, HyMepaluuu CTPaHUl, KOJOHTUTYJIOB,
CCBUIOK M APYTHX 3JIEMEHTOB

4.2

PacrpoBeie pucynku. Vcnonb3oBanue rpagiuecKuX MPUMHUTHABOB.

Ormepariil peJakTUPOBaHUS TpadhUIECKUX OOBEKTOB, B TOM UHCIE ITHU(PPOBBIX (GoTorpadmii:
U3MEHEHHE pa3Mepa, 00pe3ka, IOBOPOT, OTpakeHHe, padoTa ¢ o0macTaMU (BbIICICHUE,
KOITUPOBAaHKE, 3aJIMBKa [IBETOM ), KOPPEKITUS IIBETA, IPKOCTH U KOHTPACTHOCTH.

BekropHas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEJCTBAMH TEKCTOBOTO
mporeccopa WIA IOPYyrux mporpamm (mpuiokeHuit). JloOaBiaeHHE BEKTOPHBIX PHCYHKOB B
JIOKYMEHTBI

4.3

IToaroToBka MynmbTHMEIMHHBIX mpe3eHTanmid. Craiin. JlobaBnenwme Ha ciaiig TekcTa H
n3o0pakeHuii. Pabota ¢ HECKOJIBKUMHU ClaiiiaMu.
JlobaBieHne Ha ciaiil ayJMOBU3YAIbHBIX JaHHBIX. AHUMAaIus. [ umepcchuiku

4.4

Tumel TaHHBIX B SYEHKax 3JEKTPOHHON Tabnuibl. PenaktupoBanue U GopMaTHpOBaHUE TaOIUII.
Berpoennsle  GyHKOMM Ui TIOMCKa MakCUMyMa, MHHHMYMa, CYMMBI M CPEIHETO
apu¢mernyeckoro. CopTHpOBKa NaHHBIX B BBIJEJICHHOM auanasoHe. llocTpoenme aumarpamm
(rucTorpaMma, KpyroBasi iuarpamma, TouedHas quarpamMma). Beibop tuma auarpaMmsl.
[IpeobpazoBanue ¢opmyn mnpu KomupoBaHuH. OTHOCHTENbHas, aOCONIOTHAs W CMeEIIaHHas
azpecarys

45

VYCIOBHBIC BBIUMCIICHUS B JJICKTPOHHBIX Tabnuiax. CyMMUpOBaHHE M TMOJCYET 3HAYCHUH,
OTBEYAIOIINX 3aJaHHOMY YycioBuio. OOpaboTka OOJNBIUX HAOOPOB MAaHHBIX. YHCIEHHOE
MOJICITMPOBAHUE B 3JICKTPOHHBIX Ta0JIMIIAX
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