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MyHununaibHOe OFOPKETHOE 00IIIe00pa30BaTEIbHOS YUPEKICHNUE
«YepHoroJnbckasi cpeaHss mkona» beroropckoro paitona Peciyonuku Kpeim

«ITPUHSATO» «COI'JTACOBAHO» «YTBEPXAIO»
Ha 3aceganuu [ LIMO 3amecTUuTeNb JUPEKTOpa Jupextop
YUHUTEJIEU HayK €CTECTBEHHO- no YBP
MaTEMaTUYECKOI0 IUKJIa

®ypcos K. I1. I'opoxosckuii S. A.
ITona C. H. «21» aBrycra 2025 [Tpuxaz Ne 207
IIporokonm Ne 1 oT «21» aBrycta 2025

oT «21» aBrycra 2025

Pabouas nporpamma
yueOHoro npeamera «Mudopmatuka»

JIsT 8 Kjracca
Ha 2025 — 2026 yueOHnblii roj

Cpok peanmmzanuu nporpammsl — 1 rox
(kK OCHOBHOW 00pa3oBaTelbHOMN MpOorpaMMe OCHOBHOT'O 00IIIero oOpa3oBaHUs yTBEPKIAEHHOU
MPUKa30M 1o 1kose ot 18.08.2023 Ne 156)

Pa3paboTunk — yuurenbr MaTeMaTUKHU
Ckpssonna Omnbera AnekceeBHa

c. UepHormonbe
2025



[IporpamMma pa3paboTaHa B COOTBETCTBUU CO CJIEIYIOIIMMH HOPMAaTHUBHBIMU MIPaBOBBIMU

AKTaMU U HWHBIMU NOKYMCHTAMM:

®denepanbHbIl  TOCYJApCTBEHHBIH  00pa3oBaTeIbHBIM  CTaHIAPT OCHOBHOTO  OOIIETO
oOpasoBanus, yrBepKaeHHbIN [Iprkasom MuHmCcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
@eneparun ot 31.05.2021 Ne 287 «O06 yrBepx)aeHuu (eaepalbHOrO0 rocyIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIApTa OCHOBHOTO O0IEro oOpa3zoBaHMs» (C M3MEHEHHSAMH, MPHUKa3
Munuctepcra npocsemienus Poccuiickoit @enepanun ot 18.07.2022 Ne 568);

®depnepanbHas oOpa3zoBaTeIbHas MPOTpaMMa OCHOBHOTO 0011IeT0 00pa30BaHus, YTBEPKIEHHAS
npukazoM Munnpocsemenus ot 18.05.2023 Ne 370.

Yuebnuo-memoouueckuii komniexc:

Nudopmaruka: 8 knacc: 6a3oBblil ypoBeHb: yueoHuk/ JI. JI. bocoa, A. }O. bocosa. — 5-¢
u3., nepepad. — Mocksa: [Ipocsemenne, 2025

Nudopmaruka: pabouas terpanas 1 8 kiacca: B 2-x vactsx/ JI. JI. Bocosa, A. IO.
bocoga. — 3-¢ u3x., crepeotun. — M.: BUHOM. JlaGoparopus 3HaHMIA.

Wndopmaruka. 8 kiacc: camoctosTenbHble U KOoHTposibHBIe paboTsl/ JI. JI. Bocosa, A.
1O. bocoBa u ap. — M.: BUHOM. Jlaboparopus 3HaHU.

WNndopmaruka. 7-9 xmaccel: cOopHuk 3amad u ynpaxsaenuit/ JI. JI. Bocosa, A. IO.
Bocosa, H. A. AxkBunsHoB. — M.: BUHOM. Jlaboparopus 3nanwmii, 2018.

bocoga JI. JI. Uudopmaruka. 7-9 kinaccel. Kommberotepusiii npaktukym/ JI. JI. Bocosa, A.
1O. Bocosa, H. A. AxBusinoB. — M.: BUHOM. Jlabopartopust 3nanuid, 2021.
Nudopmaruka. 8 kimacc: Mroroas konTponbHas padora/ JI. JI. bocora, A. FO. bocoga,
H. A. AxBuisiHoB. — M.: BUHOM. JlabopaTtopus 3Hanuit, 2019.

Onexmponnvie 0bpazosamenvhvie pecypcsi:

Enunas xomnekiust mudpoBbIX 00pa30BaTEIbHBIX PECYpCOB [DIEKTPOHHBIA pecypc]. /
Pexxum noctymna: http://school-collection.edu.ru
Yuutenbckuil moprai [ 1eKTpoHHbIH pecypc]. / Pexxum gocryma:www.uchportal.ru

®ectuBasb nenarorndeckux uuaeil «OTKPBITHIA ypok» [DNeKTpoHHBIH pecypc]. / Pexxum
noctyna: http://festival.1september.ru/articles/411439

Coo011ecTBO B3aMMOTIOMOIITM YUUTENeH [DieKTpoHHBINH pecypce]. / Pexxum nmocryma:
http://pedsovet.su/load/136

ConnanpHas ceTh pabOTHUKOB 00pa3oBaHus [DNEKTpOHHBIN pecypc]. / Pexum mocrtyma:
http://nsportal.ru

bubnmoreka MeToAMYECKHX MaTEepHUaIoB JJs yuuTelss [DIeKTpoHHBIN pecypce]. / Pexum
noctyna: http://infourok.ru

Lludposeie obpa3oBatenbHbIe pecypebl. http://wwwi/school-collection.ru.

CeteBble KOMIIBIOTEPHBIE MPAKTUKYMBbI no Nudopmaruke u HKT/
http://webpractice.cm.ru/.

http:/fipi.ru - deaepanbHOEe TOCYAAPCTBEHHOE OIOMHKETHOS HAYyYHOE YUPEKICHHE
«DenepanbHBIA MHCTUTYT TEAarorMuecKux m3MepeHuin» (JlemoBepcun, cnenudukamiy,
konudukaropsr OI'D 2023 rox, oTKpeITHIN OaHK 3amanuit OI'D);



http://www.uchportal.ru/
http://festival.1september.ru/articles/411439
http://pedsovet.su/load/136
http://nsportal.ru/
http://infourok.ru/
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http://fipi.ru/

10. http://fcior.edu.ru - ®denepanbHbIi HEHTP HHOPMAIIMOHHO-00pA30BaTEIBHBIX PECYPCOB
(OLIVIOP).

Pabouas mnporpamma cocrtaBieHa ¢ yuérom Paboueld mnporpammsl Bocnutanus MBOY
«Yepnononsckas CLL» benoropckoro paitona Pecriyonuku Kpbim (ypoBeHb OCHOBHOTO OOIIETO
oOpazoBanus) Ha 2025-2028 roasl, yTBepKAEHHOM puka3oM ot 21.08.2025 Ne 207.

1. IJTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATbI

N3yuenne wuHPOpPMATUKHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs HANpPaBICHO Ha
JOCTIDKEHUE OOYYarOIUMUCS JIMYHOCTHBIX, METalPeIMETHBIX W MPEIMETHBIX Pe3yIbTaTOB
OCBOCHHS COJIEPXKAHUS yYEOHOTO MpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNbTaThl UMEIOT HANIPABIEHHOCTh HA PEIICHHUE 33]a4 BOCIUTAHUS, PA3BUTHUS U
COIMATM3AIIN 00YJarONTUXCS CPEICTBAMH Y4EOHOTO MpeIMeTa.

B pesynprare wu3yueHus WH(POPMATHKHM HAa YypPOBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUS Yy
obyyaromierocs OyayT chOpMUPOBaHBI CIASAYIOMHUE TUIYHOCTHBIC PE3YJIBTATHl B YACTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHHWE K OTEYECTBEHHOMY KYyIbTypHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJICUIO, TTOHUMaHue 3Ha4YeHUs WH(POPMATUKH KaK HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBA,
BJIQJICHUE JIOCTOBEPHOU MH(POpPMAIUEH O MEePEeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHUKCHHSIX
B oOnactu nH(OpPMATUKH U UHPOPMAIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAayYHBIX
3HaHUAX O IU(POBOI TpaHCcHOpMaIUU COBPEMEHHOTO 00IIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpUEHTAIlsl Ha MoOpalbHbIE LEHHOCTH M HOPMBI B CHUTYyallMsIX HPABCTBEHHOTO BHIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE M MOCTYIKHU, & TaK)Ke MOBEJCHUE U MOCTYIKU JIPYTHX
JI0Je C TMO3MLIMKM HPABCTBEHHBIX M TMPABOBBIX HOPM C YUYETOM OCO3HAHHUS IOCIEACTBUIA
MOCTYIKOB, aKTHBHOE HEMPHUSITHE ACOIMATBHBIX TIOCTYNKOB, B TOM uucie B IHTepHeTe;

3) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUE O COIMATBHBIX HOPMAaX H MPaBUIaX MEXIMYHOCTHBIX OTHOIICHUN B KOJIEKTUBE,
B TOM YHCII€ B COI[MAIBHBIX COOOIIECTBAX, COOMIOCHUE MPaBUI OE30MacHOCTH, B TOM YHUCIIE
HABBIKOB 0€30I1aCHOTO MOBECHHS B MHTEPHET-CPeie, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM
NESATENIbHOCTH TIPU  BBIOJIHEHWH Y4YeOHBIX, IO3HABATENbHBIX 3a/ay, CO3JaHUM Y4YEOHBIX
IPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHHUIO U B3aWMOIIOMOIIM B Ipoliecce 3TOH ydeOHOMH
JESTEIbHOCTH, TOTOBHOCTb OIEHMBATh CBOE IOBEJACHHE M IOCTYNKH CBOUX TOBApHUIIEH C
MO3UIUN HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCTIEICTBUN MTOCTYITKOB;

4) neHHOCTeH HAYYHOI'0 O3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUECKUX TMpeAcTaBiIeHuil 00 nHpopMaiu, nHHOPMAIIHOHHBIX
nporeccax W MHQPOPMAIIMOHHBIX TEXHOJOTHUSX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU M COCTABIISIIOIIMX 0a30BYI0 OCHOBY IS IOHUMAaHUS
CYILIIHOCTH HAyYHOU KapTUHBI MUPA;


http://fcior.edu.ru/

UHTEpeC K OOYYEeHHI0O U I[IO3HAHHUIO, JI0O03HATENbHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
camM000pazoBaHNI0, 0CO3HAHHOMY BEIOOPY HAIIPABICHHOCTH U YPOBHSI OOYUYCHHS B NalbHEHIIIEM;
OBJIAJICHUE OCHOBHBIMH HAaBBIKAMH HCCJICIOBATENLCKON JIEATENhHOCTH, YCTaHOBKA Ha
OCMBICIICHHE ONBITAa, HAONIONCHUN, TOCTYIMKOB W CTPEMIICHHE COBEPIICHCTBOBATH IIyTH
JOCTHIKEHUS MHIWBUTyalIbHOTO W KOJUIGKTUBHOTO OJIar OOy YN,

c(OpMHUPOBAHHOCT MH(POPMAIIMOHHON KYJIbTYpbl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPaTypoOil, pa3HOOOpPa3HBIMH CpPEICTBAMH
MH(OPMALIMOHHBIX TEXHOJIOTHM, a TaKKe YMEHMsSI CaMOCTOSITENIbHO ONPEAENATh LIeU CBOETro
00yd4eHus, CTaBUTh ¥ (POpMyIHpOBaTH JJig ceOsi HOBBIC 3alauyu B ydu€Oe M TO3HABATECIIBHOU
NESTENIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOCH MMO3HABATEIHLHON JESTELHOCTH;

5) popmupoBaHus KyJIbTYPHI 310POBb:

OCO3HaHHE IEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY 3/I0OPOBBIO, YCTAaHOBKA Ha
3I0POBBI 00pa3 JKW3HMU, B TOM YHUCIE€ W 3a CYET OCBOCHHUS M COOINIOJEHUS TpeOOBaHMIA
0e30MMacHOM SKCIUTyaTalluy CPeICTB UH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHMS:

WHTEpPEC K MPaKTHUYECKOMY H3y4deHHuIo mpodeccuidi u Tpyna B cdepax mnpodeccuoHaTbHOU
NEeSTEIbHOCTH, CBS3aHHBIX C HH(OPMATUKOW, MPOTrpaMMHUPOBAHHEM U HH(YOPMAIOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTHIKCHUSAX HAYKA WH(DOPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca;

OCO3HAHHBII BBHIOOP W MOCTPOCHUE WHIAMBUAYAIHHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:

OCO3HaHHUE TJI00ATFHOTO XapaKkTepa HKOJIOTMUECKUX MpoOIeM U MyTeil UX pelieHus, B TOM YUCIIe
¢ Y4ETOM BO3MOXKHOCTEM MHPOPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHUI;

8) aganranmu ol0yuyaromerocss K M3MEHSIIOUUMCH YCJOBUSIM CONUAJIBbHON W NMPHUPOIHOMN
cpenbl:

OCBOGHHE  OOYYAalONIMMHKCS  COIIMATBHOTO  OMbBITAa, OCHOBHBIX  COIHUAIBHBIX  POJICH,
COOTBETCTBYIOIIUX BEIYyIIEH EATEIHHOCTH BO3pacTa, HOPM U TMPaBUI OOIIECTBEHHOTO
noBeeHus, GopM colManbHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOEHUS MPOTpamMMbl MO0 HHPOPMATHKE OTPaXKAIOT OBJaJCHUE
YHHUBEPCAJIbHBIMA yUYE€OHBIMU JEHCTBUSIMH — I[O3HABATEIbHBIMH, KOMMYHUKAaTHBHBIMH,
peryIsTUBHBIMU.

Ilo3naBaTebHBIE YHHBePcAIbHbIE YUeOHbIe JeiCTBUS

ba3zoBble Joruyeckue JeMcTBUA:

YMEHUE  ONpEAeNsATh TOHSATHS, COo37aBaTh  OO0OOIIEHUWsS, YCTaHABIWBAaTh  AHAJIOTHH,
KJIacCU(PUITUPOBaTh, CAMOCTOSITEIHPHO BHIOMPATh OCHOBAHUS W KPUTEPHUH TSI KIacCH(UKAIINH,
YCTaHABJIMBATh MPUYMHHO-CIICCTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKUE PACCYXKACHUS, AENaTh
YMO3aKIIIOUCeHHS (MHIYKTHBHBIC, IEAYKTUBHBIE U TI0 aHAJIOTUH) U BBIBOJIBL;

YMGHI/IG co3aaBaTh, HpI/IMeHHTI: 148 Hp606pa30BI>IBaTI: 3HAaKl U CHMBOIJIbI, MOACIN U CXCMbI AJIA
pGH_IeHI/IH y‘I€6HHX U IO3HAaBAaTCIIbHBIX 3aJa4,



CaMOCTOSITEIbHO BBIOMpATh CMOCOO pemieHus y4eOHOW 3amauym  (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHHs, BbIOMpaTh HauOoJee MOAXOMAIIMI ¢ Y4ETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUER).

ba3zoBble ucciienoBare/bCKue 1eMCTBUSA:

dbopMynupoBaTh BOMPOCHL, (PUKCHUPYIOIIUE pa3pblB MEXKIAY pEalbHBIM U KEIaTeIIbHBIM
COCTOSTHUEM CUTYaIllH, 00bEKTa, U CAMOCTOATEIHHO YCTAHABIMBATh UCKOMOE U JIaHHOE;
OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMAIIMIO, TOIYYEHHYI0O B XOJe
UCCJIEJIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIee pa3BUTHE MPOLIECCOB, COOBITUN U UX TOCIEICTBUS B
AQHAJIOTMYHBIX WUJIM CXOJHBIX CHTYAIlMSIX, a TAK)KE BBIABUTATH MPEATOIOKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

BBISBIISITH Ie(OUIIUT HHPOPMAIIIH, TAaHHBIX, HEOOXOIUMBIX IS PEIICHUS TTOCTABICHHON 33/1a4H;
NPUMEHSTh pa3jMYHble METO/bI, HHCTPYMEHTHI U 3alpOoChl MpU MOHUCKEe U 0TOOpe MHpOpMaLUn
VI JAHHBIX U3 UICTOYHUKOB C Y4ETOM IMPEAIOKEHHOM yueOHOM 3a/1auu U 3alaHHbIX KPUTEPUEB;
BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMAIUIO PA3TUUHbIX
BUJIOB U (hOpM IpeicTaBICHUS;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAlbHYIO (opMy mpeacTaBieHuss HWHPOpMALUU |
WLUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXeMaMH, IUarpaMMaMu, WHOU rpadukoi u
UX KOMOMHALMSAMU;

OIICHUBATh HANEKHOCTh WHGOpPMALMKM 1O KPUTEPUSM, MPEIIOKEHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIHHO;

3 PeKTUBHO 3aIOMUHATH M CUCTEMAaTU3UPOBATh HH(OPMAITHIO.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe el cCTBUS

OO0uenmne:

COTIOCTABJISITh CBOM CYXACHHSI C CYKICHHSAMH JPYIMX YYaCTHHUKOB JAMaiora, oOHapy>KHWBaThb
pas3iauvue U CXOACTBO MO3UIIU;

Hy6J'II/I‘IHO MNPpCACTAaBJIAThL PC3YJIbTATHl BLIITOJHCHHOI'O OIIbITa (3KCH€pI/IM€HTa, HUCCIICAOBaHUA,
IIPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIUICHHS ¢ Y4YETOM 3a4ad  Ipe3eHTAluu MU
0COOEHHOCTEHN ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TUCbMEHHBIE TEKCTHI C
UCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHaA 1€ATEJIBLHOCTD (COTPYAHUYECTBO):

MOHMMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHAMBUAYyaIbHONM pabOThI Mpu
pelIeHNH KOHKPETHOM MPOOJIeMbl, B TOM YHCJIE TPH CO3/1aHUN UH(OPMAIIMOHHOTO POIYKTa;
OpPUHUMATh 1eJb COBMECTHOH MH(MOPMAIIMOHHON JesATeIbHOCTH 1o cOopy, oOpaboTke,
nepenaye, popmanuzanuu WHGOPMALNU, KOJUIEKTUBHO CTPOUTH ACUCTBUS MO €€ JTOCTUKEHHUIO:
pacrpeneniaTh poyid, 10rOBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YNIbTAaT COBMECTHOM padOTHI;
BBITMOJIHATH CBOIO YacTh paboThl ¢ HHGopMalueit nin HHGOPMaLMOHHBIM MPOTYKTOM, JTIOCTHUTrast
KayeCTBEHHOI'O Pe3yJibTaTa M0 CBOEMY HAIIPABJICHUIO U KOOPIUHUPYS CBOM JIEUCTBUSA C APYTUMU
YJIeHaMU KOMaH/Ibl;

OLICHMBAaTh KAaye€CTBO CBOEr0 BKJaJa B OOIIMNA MHMOPMAIMOHHBIM MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(OPMYTMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS;



CPaBHMBATh PE3YJbTaThl C NCXOJHOW 3ajadyell U BKJIAJ Ka)KJIOTO WICHAa KOMAaH/bI B JTOCTH)KCHHE
pe3yabTaToOB, pa3AeisaTh chepy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTh K MPEAOCTABICHHIO
0TuY€Ta Iepes rpymnIon.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUAX MpoOIeMbl, TpeOyrolue pemeHus;
OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXO0JAaX K MPUHATHUIO PEHIeHUH (MHAUBUAYAIbHOE MPUHSITHE
pELIeHNH, IPUHATHE PELIEHUI B TpyNIE);

CaMOCTOSITENILHO COCTaBIISITh AITOPUTM PEIICHUS 3a/add (WJIU €ro 4acTh), BIOMpaTh CIOco0
penieHus y4eOHOUM 3amaun ¢ y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBaTh IIpeaiaraéMble BApUAHTHI PEILICHUI;

COCTaBIATh IUJIaH JAEWCTBMM (IJIaH peaju3aldd HaMEYEHHOrO ajropuTMa pelIeHHs),
KOPPEKTUPOBATh MPEIOKEHHBIN aIrOPUTM C YYETOM MOJIYUYEHHs] HOBBIX 3HAHHUN 00 H3ydaeMoM
00BEKTE;

Jienath BBIOOp B YCIOBUSAX IPOTUBOPEUMBON HH(OpManuu U OpaTb OTBETCTBEHHOCTh 3a
pelIeHuE.

CamokoHTpOJIb (pediekcust):

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;

JIlaBaTh OLIEHKY CUTYyallMu U Mpeaararh miaH e€ n3MeHEHUs;

YUUTHIBaTh KOHTEKCT M MPEABHAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYThH MpPU PELICHUU
yueOHOI 3a/1a4M, aJalnTHPOBATh PEIICHNE K MEHSAIOIIUMCS O0CTOATEIbCTBAM;

OOBSCHATH, TPUYUHBI  JIOCTHIKCHHUS  (HEHOCTHXKEHHUS) Ppe3yJdbTaToB  MHGOPMAIMOHHON
NESTENIbHOCTH, JaBaTh OIEHKY MPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh MO3UTHUBHOE B
MPOU3OLLIEAIIEH CUTYALNH;

BHOCHTh KOPPEKTHUBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHUBIIMXCS
CUTYaIlii, YCTAHOBJIEHHBIX OIIUOOK, BOHUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM.

IMOLUMOHAIbHBIN HHTEJVIEKT:

CTaBUTh ce0s1 HA MECTO JIPYTOro YeloBeKa, MOHUMAaTh MOTUBBI U HAMEPEHHUS APYroro;
IIpunsTHe ceds u APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT AaKE€ B YCIOBUAX OTKPBITOTO JOCTYIA
K JII0OBIM 00bEMaM MH(POPMAIIHH.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy o0y4uenus B 8 kiacce y ooydaromierocst 0yayT copMUpPOBaHBI CICTYIONTHE YMECHHUS:
MOSICHATH Ha TPUMEpax Pa3Iuuusi MEXAY MO3UIMOHHBIMH W HETO3UIIMOHHBIMH CHUCTEMaMU
CUHUCJICHUS;

3alMChIBaTh U CpaBHUBATH Iiesible yncia oT 0 10 1024 B pa3inu4HBIX MO3UIIMOHHBIX CHCTEMAaX
cUHCIIeHUS (C OCHOBaHUsIMU 2, 8, 16), BBIMOIHATH apuMETHUSCKHE OTIEPAIIUU HAJl HUMU;



pPacKpbIBaTh CMBICI TOHSTHI «BBICKAa3bIBAHUEY», <JIOTHUECKAs OIepalus», <JI0OTHYecKOe
BBIPAKCHHECY;

3aMHUChIBATh JIOTHYECKHE BBIPAKEHUS C UCIHOJIb30BAHUEM JU3BIOHKIMH, KOHBIOHKIIMH H
OTPUIIAHUS, OMPENEISITh HCTUHHOCTH JIOTHYECKUX BBIPAKEHUHM, €CITU WM3BECTHHI 3HAUCHUS
WUCTUHHOCTH BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH TAOIUIIBI UCTHHHOCTH JUISI JIOTHYECKHX
BBIPAXKEHUI;

PacKpbIBaTh CMBICI MOHSTHH «HCHOJIHUTENbY, «AJITOPUTM», «IIpOorpamMmay, MOHHUMas pa3HUIly
MEXIYy YHOTPEOJICHHEM 3THX TEPMUHOB B OOBIJICHHOM peur U B HH(OpPMATHKE;

ONKCHIBATh AJITOPUTM pELICHUS 3a/1ayll Pa3IMYHBIMU CIOcO0aMH, B TOM 4YHCIE B BUAE OJIOK-
CXEMBI;

COCTaBIISITh, BBITIOJHATH BPYYHYIO U HA KOMITHIOTEPE HECIIOKHBIE AITOPUTMBI C UCTIOTB30BaHUEM
BETBJICHUI W [HKJIOB IJi1 YIpPaBIEHUS HUCHOTHUTEIsMHU, TakuMu kKak PoOort, Uepemamika,
YepTExKHUK;

UCIIOJIb30BAaTh KOHCTAHTBI M TEpPEMEHHBbIE PA3JIUYHBIX THUIOB (YHCIOBBIX, JIOTUYECKUX,
CUMBOJIbHBIX ), @ TAK)KE COJIEpKaIINe UX BBIPAXKEHUS, UCIIOIB30BaTh ONEpaTop MPUCBAUBAHUS;
UCIIOJIb30BaTh MPHU pa3paboTKe MPOrpaMM JIOTUYECKUE 3HAYEHUS, ONEpallid U BBIPAKEHUS C
HUMU;

AHATM3UPOBATh TPEUIOKCHHBIE alTOPUTMBI, B TOM YHCIE OIPEACTSATh, KAaKUe Pe3ydbTaThl
BO3MOJKHBI TIPU 33JJaHHOM MHO>KECTBE MCXO/HBIX 3HAUCHUH;

CO3/1aBaTh U OTJIAXHUBATh MPOTPAMMBbl Ha OJHOM U3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, UlkonbHblll AnropurMuueckuil S3bIK), peaNU3yrOUIUe HECIOKHBIC
IrOpUTMBl 00pabOTKM YMCIOBBIX JAHHBIX C KCIOJNb30BAaHHEM LUKIOB U BETBJICHUH, B TOM
YHClie peaNu3yIollue MPOBEPKY JEIMMOCTH OIHOrO IIeJIOr0 4YHCla Ha JApPYyroe, MPOBEPKY
HATYpaJIbHOTO YKCJIa Ha MIPOCTOTY, BBIJEIEHUS HU(P U3 HATYPAJIHLHOTO YUCIIA.

2. COAEP’)KAHUE YYEBHOI'O ITPEJIMETA

Teopernyeckue 0CHOBbI HH(POPMATHKH

Cucmembl cuucienus

Heno3unnonHuble M MO3MIMOHHBIE CUCTeMBI cuucieHus. Andasur. OcHoBanue. Pa3zpépHyTas
¢dopma 3anmcu yncia. [lepeBoa B IECATUYHYIO CUCTEMY YMCEI, 3alIMCAHHBIX B IPYTUX CUCTEMAax
CUMCIICHUSL.

PrmMckas cucrema cuncieHus.

JBonunas cucrema cuucienus. [lepeBon nenbix uncen B npeaenax ot 0 go 1024 B nBouyHyIO
cucremy cuucieHus. BoceMepuuHas cucrema cuucieHus. llepeBon uncen M3 BOCBMEPUYHOM
CUCTEMBbl B JBOUYHYIO U JECATHYHYIO cucTteMbl U oOpatHo. lllecTHaaumarepuuHas cucrtema
cuncnenus. [lepeBoa uncen u3 1MIECTHAALATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U
JECSITUYHYIO CUCTEMBI U 00paTHO.

ApudmeTnueckue onepanuy B ABOUYHONU CUCTEME CUHCIICHUSI.

Onemenmuvl mamemamuieckou 102UKU



Jlormdyeckue BbICKa3blBaHUA. JIOrmyeckre 3HAYEHUs BBICKA3bIBAHWU. OJIEMEHTapHbIE U
COCTaBHbIE BBICKa3bIBaHMs. Jlormueckue omepanuu: «u» (KOHBIOHKIHS, JIOTUYECKOE
YMHOXXEHHE), «WIH» (AU3BIOHKLHUS, JOTUYECKOE CIIOXKEHUE), «HE» (JIOTMYECKOEe OTpHUIAHUuE).
[Ipuopurer noruueckux onepamuii. OnpeneneHne HCTUHHOCTU COCTAaBHOTO BBICKA3bIBAHUS, €CITU
W3BECTHBI 3HAYEHUsI HICTUHHOCTU BXOJSIIUX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUH. Jlornueckue
BeIpakeHus. [IpaBuna 3amucu JIOTHYECKUX BbIpakeHWi. [locTpoeHne TaOMUIlT HMCTHHHOCTH
JIOTUYECKHUX BBIPAKCHHM.

Jlornueckwue 3eMeHThI. 3HAKOMCTBO € JIOTHYECKMMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U MPOrPAMMHPOBAHHE

Hcnonnumenu u ancopummol. Aneopummudeckue KOHCmMpYKyuu

[Monstne anroputma. HcmomHuUTeNnW airopuTMOB. AJNTOPUTM KaK TUIAH  YIPaBIICHUS
UCTIOJTHUTEIIEM.

CgoiictBa anroputma. CrmocoObl 3amucu anropuTMma (CIOBECHBIM, B BHAEC OJIOK-CXEMBI,
nmporpamma).

AJNropuTMHUYECKHE KOHCTPYKUMH. KOHCTpyKIua «cienoBaHue». JIMHEHWHBIA —aITOPUTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTH IPEAYCMOTPETh 3aBUCUMOCTD
MOCIIE0BATEIHHOCTH BBIMOTHIEMBIX IEHCTBUI OT MCXOHBIX JaHHBIX.

KoHcTpykiiust «BeTBICHHE»: IOJNHAS W HEMONHas (GopMbl. BBIONHEHHWE W HEBBINIOJHCHHE
yCIoBUs (HCTUHHOCTH U JIOKHOCTh BBICKa3bIBaHUs ). [IpocThie U cOCTaBHBIE YCIOBHS.
KoHCTpyKIIUST «IIOBTOpEHHUS»: IHKIBl C 3aJaHHBIM YHUCJIOM TIOBTOPEHHM, C YCIOBHEM
BBITMIOJTHEHMSI, C IEPEMEHHOM 1HKIIa.

Pazpabotka mist (GopManbHOTO HWCIOTHUTENSI ajirOpuUTMa, MPHUBOJAIIETO K TpedyemMomy
pe3ynbTaTy MNpU KOHKPETHBIX HCXOJHBIX IaHHBIX. Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHUW I yNpaBieHUs (OPMaTbHBIMU HCIOJHUTEISIMU,
TakuMu kKak PobGor, Yepenamka, Yepré&kHuk. BpIMONHEHHE aNrOpUTMOB BPYYHYIO M Ha
KoMmmbioTepe. CHHTaKCHUYECKUE U JIOTHYecKre omuOKu. OTKa3bl.

A3bIK npocpammuposanus

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkoabHBII ANTOpUTMHUYECKUI
S3bIK).

CucreMa nporpaMMUpPOBaHUA: PEAAKTOP TEKCTA MIPOrPaMM, TPAHCIISITOP, OTJIATUHK.

HepeMeHHa;I: THUII, UM, 3HAYCHUC. HGHBIC, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPCMCHHBIC.
Omnepatop npucBanBaHusi. Apru(pMeTHIecKre BRIpaKEHUS U MOPSAA0K UX BeuUcIeHus. Oneparuu
C LIeJIBIMH YUCJIaMU: LEJTOYUCIEHHOE JIEJIEHNEe, OCTATOK OT JCJICHUSI.

BerBnenus. CoctaBHble ycinoBHsS (3allUCh JIOTUYECKUX BBIPAKEHUN Ha M3y4yaeMOM SI3bIKE
nporpaMmupoBanus). Haxoxienue MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX U YETHIPEX YHUCEIL.
Pemenuie kBajipaTHOTO ypaBHEHHUS, UMEIOUIETO BEIIECTBEHHBIE KOPHH.

Juanorosass OTiaAKa MPOrpaMM: IIOIIATOBOE BBIIIOJIHEHUE, IPOCMOTP 3HAYECHUM BEIUYMH,
OTJIaI[O‘IHI:II\/'I BBIBOA, BBIGOp TOYKH OCTaHOBA.

Hukin ¢ ycnoBuem. AnroputMm EBKinaa Juist HaXokIeHUsT HAUOOJBIIETO OOIIETO MEIUTENS BYX
HaTypaJbHbIX uucesl. Pa3OueHue 3amucu HATypalbHOTO YHCIAa B MO3MIMOHHOM CHCTEME ¢
OCHOBaHUEM, MEHbILIUM WM paBHbIM 10, Ha OTAETbHBIE HUDPHI.

[ukn ¢ mepeMeHHOl. ANTOpUTMBI MPOBEPKU AEITMMOCTH OJHOIO IIEJION0 YMCIIa Ha APYroe,
MPOBEPKU HATYpaJIbHOTO YKCIa Ha IPOCTOTY.



O6paboTka CHMBOJIBHBIX JaHHBIX. CUMBOJBHBIC (CTPOKOBBIC) MepeMeHHbIe. [locumMBONIBHAS
o0paboTka cTpok. [Togcyér 4acTOThI MOSBICHUSI CUMBOJIA B CTPOKE. BCTpoeHHbIe PYHKINU IS
00pabOTKH CTPOK.

Ananuz anzopummos

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB PadOTHI aJrOpuTMa MpH JTaHHOM MHOXECTBE BXOJHBIX
JAHHBIX, ONPEIEICHHE BO3MOXKHBIX BXOJIHBIX JaHHBIX, TPUBOIAIIMX K JAHHOMY PE3YJIbTaTy.

3. TEMATUYECKOE IINTAHUPOBAHUE

HaszBanue paznena uinu tembl

Komnuae
CTBO
yacos/
[1P/KP

DNeKTPOHHO-00pa30BaTEIbHBIC
pecypcsl

Teopernueckue 0CHOBBI HH)OPMATHKH.

10/5/0

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

AJNTOPUTMBI U IPOTPAMMHUPOBAHHUE.

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

HUTOI'O

34/14/2



http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uchportal.ru/
http://www.nsportal.ru/
http://www.infourok.ru/

4. KAIEHJAPHO-TEMATHYECKOE IINTIAHUPOBAHUE 11O UH®OPMATHUKE,

8 KJIACC, 2025-2026 YY.T.

Kon- | JlaTta npoBeneHus

Tema ypoka BO Ypokxa
1acos IaH dakr

I'nasa 1. Teoperuueckne ocHOBbI MH(popMaTHKu (10 yacoB).

IIpumeua
HHE

HenosunmonHple Y MO3UIMOHHBIE  CHUCTEMBI 1 01.09.25
cuncneHus Paspepuyras Qopma 3amucu 4ucna.
[IpaBuna moBefeHUS W TEeXHUKAa O€30MacHOCTH
(nHCTp. N0 9, 66, 67).

JlBomyHasi cucrteMa cuucieHus. ApudmMernueckue 08.09.25
OTepaIyy B IBOUYHON CHCTEME CUHCIICHUSI.
Ilpakmuueckana padboma Ne 1. «IlepeBon uucen us 16.09.25
JNECATHUYHON CHUCTEMBI CUUCICHUS B JIBOUYHYIO
CUCTEMY CUHCIICHUS 1 00paTHO»

BoceMepruHas cucrema CUMCIEHUS. 22.09.25
Ilpakmuueckasa padoma Ne 2. «IlepeBon uucen u3
JNECATUYHON CHCTEMBI CUUCIICHHS B BOCBMEPUYHYIO
CUCTEMY CUHCIICHUS 1 00paTHO»
[IlecTHanuarepuuHas cucreMa CUHCJIEHHUS. 29.09.25
CpaBHeHue umces, MPEACTaBICHHBIX B Pa3IMYHBIX
CUCTEMaX CUHUCIICHHS
Ilpakmuueckasa padoma Ne 3. «IlepeBon uucen u3 06.10.25
JECATHIHOMN CUCTEMBI CUHCTICHUS B
HIECTHAIATEPUYHYI0  CHUCTEMY CUHUCICHHUS U
o0paTHO»

Jlormueckue BhICKa3bIBaHMA. JIorndeckue omnepanuu 13.10.25
«H», KUY, KHE.
Ilpakmuueckan _padoma _Ne 4. «OnpeneneHue 20.10.25
VMCTUHHOCTH COCTABHOTO BBICKA3bIBAHUSI.
Tabmu1el ICTUHHOCTH. JIOTHYEeCKUE STIEMEHTEHI. 10.11.25
Ilpakmuueckan _padoma_Ne 5.  «IloctpoeHue 17.11.25
TaOJIUIl UCTUHHOCTI.

I'1aBa II. AnropuTMbl 1 nporpaMmmupoBanue (24 yaca).

[Tonsitue anroputma. VcnonHuTenu anropuTMOB. 1 24.11.25
CgoiictBa anroput™a. CriocoObI 3aITUCH aJITOPUTMA.
ANropuTMHUYECKass KOHCTPYKIHUS — «CJIEHOBAHHUEY. 01.12.25
JInneninbin  anroput™m. PopMallbHOE HUCIOIHEHUE
anroputMma. CuctemMa KOMaHJ | HCTIOJTHUTESL.
Ilpakmuueckaa _padoma Ne 6. «Pa3pabotka 08.12.25
JUHEHHBIX AITOPUTMOB JUIsL  yIpaBJiCHUS
(opMaTbHBIMU HCTIOJTHUTEIISIMHY.

Koumponsvnaa __pabooma Ne 1.  Cucmembl 15.12.25
CUUC/IeHUA.
ANTOpUTMUYECKAs]  KOHCTPYKIIUSA  «BETBJICHHUEY: 22.12.25
NOJTHAsI U HETIOJIHAS! ()OPMBI.

Ilpakmuueckaa __padoma _Noe 7. «Pa3pabotka 29.12.25

10



QITOPUTMOB C HCIOJIb30BAHMEM BETBIICHUM MJid
yrpaBiaeHUs: GOPMaTbHBIMU UCTIOTHUTEISIMU.

ANTOopUTMHUYECKAsT KOHCTPYKIUS «LIUKID).

12.01.26

Ilpakmuueckaa __padboma__Ne 8. «Pa3zpaboTka
AIropuTMOB € HUCHOJIb30BAHUCM  HHUKIJIOB  IJIA
yrpaBiaeHUs: GOPMaTbHBIMU UCTIOTHUTEISIMU.

19.01.26

Breimonnenue anroputmoB Ilpakmuueckas padoma
No 9. «PazpaboTka 11t GopMaTbHOTO UCIIOJTHUTEIS
QIropuT™Ma,  OPHUBOJAIIETO K TpedyeMomy
pe3yabTaTy NMPH KOHKPETHBIX MCXOIHBIX JTAHHBIX).

26.01.26

S3BIK MPOrPaMMHUPOBAHMUSL. Cucrema
nporpammupoBanusi.  Ilepemenusie.  Omeparop
pucBavBaHUs, BBOJA, BbIBoJa. Apudmernyeckue
onepaunu. Onepanyu HEI0YUCICHHOTO JACJICHHUS.

02.02.26

Ilpakmuueckasn paooma Ne 10.
«IIporpaMMupOBaHN€e JIMHEHHBIX AJITOPUTMOBY.

09.02.26

Omneparop BeTBieHU. JIornyeckue onepamuu.

16.02.26

Ilpakmuueckaa padoma Ne 11. «Pazpaborka
pOrpamMM, COAEPIKAIINX ONepaTop BETBICHUSIY.

Jnanorosas oTyIaika IPOrPaMM.

02.03.26

[{ukn ¢ ycioBueM.

Ilpakmuueckaa padoma Ne 12. «Pazpaborka
pOrpaMM, COAEPIKAIINX IIUKJII C YCIOBHEM.

16.03.26

[{ukn ¢ mepeMeHHOW (C 3aJlaHHBIM KOJIMYECTBOM
IOBTOPEHUH).

23.03.26

Ilpakmuueckaa _paooma__No 13, «Pa3paboTka
nporpamMm, COJEpKAIIUX IIUKI C TMEPEeMEHHOU (C
3aJJaHHBIM KOJIMYECTBOM IOBTOPEHUMN )».

06.04.26

O6paboTka CUMBOJIBHBIX JTAHHBIX.

Ilpakmuueckaa padoma Ne 14. «Pazpaborka
mporpamm, CojepKalux 00pabOTKy CHMBOJIBHBIX
JAaHHBIX».

20.04.26

Konumponvnas paooma Ne 2. Anzopummvl u

npozpammuposanue.

27.04.26

AHamu3 anroputMmoB. OrmpeneneHue BO3MOXKHBIX
pe3yabTaToOB pabOThl aIrOpUTMa IpH 3aJaHHOM
MHO’KECTBE BXOJHBIX JIaHHBIX.

Ananu3 anroputmoB. OnpeneneHue BO3MOKHBIX
BXOAHBIX JAHHBIX, [PUBOLAIIMX K JaHHOMY
pe3ynbrary.

18.05.26

O06o01IeHre U cucTeMaTU3alsl 3HAHUH M yMEHUH
110 Kypcy HH(pOpMaTUKH 8§ Kiacca
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5. MPOBEPSEMBIE TPEBOBAHHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJBHOWM ITPOT'PAMMBI

Kon [TpoBepsiemMble IpeAMETHBIC PE3yIbTaTHl OCBOCHHS OCHOBHOW 00pa30BaTeIbHON
MIPOBEPSIEMOTO IIpOTrpamMMBbI OCHOBHOTO 00TIIET0 00pa3oBaHMs
pe3ynbTaTa
1 ITo teme "TeopeTrueckre OCHOBBI HH(POPMATUKH"
. OSICHATh HAa TPUMEpax pazuuds MEXKIy TO3UIUOHHBIMA W HETO3WIIMOHHBIMHU

11 I

CUCTEMaMH CUHCIICHHUS
. amMChIBaTh M CPABHHUBATH IleNbie ymcia oT 0 1o B PA3IMYHBIX MO3UIIMOHHBIX

1.2 3 0 1024
cHUCTeMax cuucieHus (C ocHoBaHMAMU 2, 8, 16), BBIIOIHATH apUPMETHUCCKUE
oTieparyy HaJ HUMHU

1.3 PackpriBaTh cMBICHT MOHATHH "BBICKa3bIBaHUE", "Tormdeckas omeparus'”, "Jormaeckoe
BBIpakeHHE"

14 3anuceIBaTh TOTHYECKHUE BRIPAKEHHUS C HCTIONB30BAHNEM IU3bIOHKIINN, KOHBIOHKIIHN U
OTPHUIIAHHA, OTPEAENATh HCTHHHOCTHh JIOTHYECKUX BBIPAXKECHHA, €CIH W3BECTHBI
3HAYCHVSI ICTHHHOCTY BXOJISIIUX B HETO MEPEMEHHBIX, CTPOUTDH TA0JIUIIEI UCTHHHOCTH
JUTSE IOTHYECKHAX BBIPAKEHHUH

2 ITo Teme "AnropuT™msl U IporpaMMHpoBaHue"

2.1 PackpeiBaTh cMBICT TOHATHH "ucmomHWTENh", "anroput™", "mporpamma', MmoOHHUMAas
Pa3HUIYy MEXTY YHOTPEeOJICHHEM 3THX TEPMHUHOB B OOBIICHHOW PeYH U B UH(OPMATHKE

2.2 OnuceIBaTh adrOPUTM PEIIEHHS 3aa9i Pa3INIHBIMA CTIOCOOaMH, B TOM YHCIIE B BHUJE
OJIOK-CXEMBI

. TaBJATh, BBIIOJHATH BPYYH U Ha KOMIIBIOT HECJI0KHBI TOPUTMBI

2.3 Cocra 0 10 a KOMITBIOTEpE HEeCIo e anro c
WCTIOJIb30BAaHUEM BETBIICHHI U IIUKJIOB JIJISl YIIPABICHUS HUCITOITHUTEISIMU

24 Hcnonp30BaTh KOHCTAHTHI U IEPEMEHHBIE PA3IIMYHBIX THIIOB (YMCIOBBIX, JJOTHYECKUX,
CHUMBOJIFHBIX), a TakKe COJCpXallue WX BBIPAKEHUS, HUCIOIb30BaTh OIEPATOP
MIPUCBaNBaHUS

. CIONB30BaTh MpPH pPa3pa0OTKe NpOTrpaMM JIOTHYSCKUE 3HAUCHUS, OIepalud |

25 nu 0

BBIPQXEHHS C HUIMH
. HAJIM3UPOBATh IPEAJIOKCHHBIC AalTOPUTMBI, B TOM YHCJE OMpPEICNIATh, KaKue

2.6 A
pe3ynbTaThl BO3MOXKHBI TIPY 33JJaHHOM MHOYKECTBE MCXOJHBIX 3HAYCHUN

2.7 Co3naBaTh W OTJIQKWBATh MPOTPAMMBI HA OJHOM M3 S3BIKOB IPOrPaMMUPOBAHUS

(Python, C++, Ilackanp, Java, C#, IllkonbHblli AJNrOpUTMHYCCKU  SI3BIK),
pCANM3YIONINE  HECJIOXKHBIE  aJrOpPUTMbI  OOpaOOTKM  YHCIIOBBIX  JaHHBIX €
WCTIONIb30BAaHMEM IIMKIIOB M BETBICHUH, B TOM YHCJIEC PEATH3YIONUE MPOBEPKY
JIEIMMOCTH OJHOTO IIEJOr0 YHUCJIa Ha JIPyroe, MPOBEPKY HATYypaldbHOTO YHUCIA Ha
MIPOCTOTY, BbIACACHHS (D U3 HATYPaIbHOTO YUCIIa

6. TIPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA
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Kon

HpOBCpHeMHﬁ QJICMCHT COACPIKAHUA

TeopeTtnueckne 0CHOBBI HHPOPMATHKH

11

HenosunyionHble W MO3HIMOHHBIE CHCTeMbI cuucienus. Andasur. OcHoBanue. PazBepHyTtas
¢opma 3ammcu umcia. [lepeBox B MECATHYHYIO CHCTEMY YHCEJ, 3allMCAHHBIX B JPYTHX
CHUCTEMaX CUUCIICHUS

1.2

Pumckas cucteMa cauciaeHus

1.3

JlBomuHast cuctema cumciieHus. [lepeBon menbix gucen B mpeaenax ot 0 1o 1024 B 1BonvHyIO
cucTeMy cuuciieHus. BocbMepuuHas cucteMa curciienus. [lepeBoj yucesn u3 BOCbMEPUYHOM
CUCTEMBI B JBOWYHYIO U JECATHYHYIO cHCTeMbl U oOpaTHO. lllecTHamarepudnas cuctema
cuncnenus. [lepeBoj] uncen U3 MeCcTHAIATePUIHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U
JECSITHYHYIO CUCTEMBI 1 00paTHO

14

ApupmeTHyeckre onepaniy B JBOMYHON CUCTEME CUMCIICHHUS

1.5

Jlornveckue BbICKa3biBaHusA. JlorMyeckue 3HAUCHHS BBICKA3bIBAaHUM. OJEMCHTAapHBIE W
COCTaBHBIC BBICKa3biBaHWA. Jlormueckme omeparmu: "u" (KOHBIOHKITHS, JIOTHYECKOE
YMHOXKEHHE), "Win" (IU3BIOHKIINA, JJOTHIECKOE CIIOKeHHe), "He" (JIOTHYeCKOe OTpHIaHHE).
[Ipuopurer mormveckux oneparnuii. OnpeneieHue UCTUHHOCTH COCTABHOTO BBICKA3HIBAHHS

IIpU U3BCCTHLIX 3HAUCHUAX UCTUHHOCTH BXOASAIIUX B HCTO 3JICMCHTAPHBIX BBICKA3bIBAHUI

1.6

Jlornueckue BbIpa’XCHHH. HpaBI/ma 3alluCHu JIOTM4YCCKHUX BBIan(eHHﬁ. HOCTpOGHI/Ie Ta6J'II/II_I
HCTUHHOCTH JJOTHUYCCKUX BBIpa)KCHI/Iﬁ

1.7

Jlorndueckue 31eMeHThI. 3HAKOMCTBO C JIOTHYCCKHMMU OCHOBaMHM KOMITIBIOTCpa

AJTOPUTMBI U IPOTPAMMHPOBaHNE

2.1

[lonsitne anroputma. VcnomHUTENW anrOpUTMOB. AJNTOPUTM Kak IDIaH yIPaBICHUA
WCTIOJTHUTETIEM

2.2

CpoiictBa anroputma. CrocoObl 3alycHd ajroputMa (CIIOBECHBIM, B BUIE OJOK-CXEMHEI,
porpamMma)

2.3

AnroputmMudeckue KoHCTpykmmu. KoucTpykrus "ciemoBanue". JIMHEHHBIM —anropuTM.
OrpaHM4eHHOCTh JIMHEWHBIX AITOPUTMOB. HEBO3MOXKHOCTh MPEAYCMOTPETh 3aBHCUMOCTh
MOCIIE0BATEIIEHOCTH BHITIOHIEMBIX JCHCTBUN OT UCXOHBIX JTaHHBIX

2.4

KoHcTpykiust "BeTBieHHE": TOHAS W HEMOJNHAsS (GOopMbI. BBIMOTHEHNE M HEBBINOTHECHUE
yCIIOBUS (HCTUHHOCTH ¥ JIOKHOCTH BhICKa3bIBaHUs). [IpoCThIe U COCTaBHBIC YCIOBUS

2.5

KoncTpykiust "moBTOpeHME'": IWUKIBI C 3aJaHHBIM YHCJIOM IIOBTOPECHHH, C YCIOBHEM
BEITIOJTHEHHUS, C IIEPEMEHHOM [TUKJIa

2.6

Paspaborka a1 (opMabHOTO HCIOJHHUTEIS ajlrOpuTMa, NPHUBOIAIIET0 K TpedyeMomy
pe3ynbTaTy TpU KOHKPETHBIX HCXOMHBIX JaHHBIX. Pa3pa0oTka HECIOKHBIX alTOPUTMOB C
WCIIONIb30BAaHMEM IIMKIIOB M BETBIICHUH IS yIpaBlieHUS (DOpMaTbHBIMU MCIIONHUTEIISIMU.
BrlnojiHeHHE aJITOPUTMOB BPYUYHYIO M Ha KOMIbioTepe. CHHTAKCHYECKHE W JIOTUYECKHE
omnOku. OTKa3bl

2.7

Azpik nporpammupoBanus (Python, C++, Java, C#, IllkonpHbI AnropuTMudecKuil SI3bIK).
Cucrema nporpaMMHUpPOBaHUS: PEIAKTOP TEKCTa IPOTPaMM, TPAHCIISITOP, OTIaTINK

2.8

HepeMeHHaﬂ: THII, UMs1, 3BHAUYCHHUC. HCJII)IC, BCIIECTBCHHBIC 1 CUMBOJIbHBIC IICPEMCHHBIC

29

OnepaTop IMpUCBanBaHUA. ApI/I(l)MeTI/I‘-IeCKI/Ie BBIPpAXKCHHUA U TIOPAAOK HX BBbIYHUCJICHHA.
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OHCpaL{I/II/I C OCJIBIMHM YHCIaAMH: LECIOYHCICHHOC ACICHHUC, OCTATOK OT ACJICHMA. HpOBCpKa
ACIIUMOCTHU OJHOTO LICJIOro Yncjia Ha APYyToc

2.10

BerBnenus. CoctaBHble yCIOBUS (3allMCh JIOTHUECKHX BBIPAKCHUH Ha H3y4aeMOM SI3BIKE
nporpaMMupoBanusi). HaxoxxgeHne MHUHMMYyMa M MakCHMyma M3 JIBYX, TpeX U YEThIpeX
qucen. PelieHue KBaapaTHOro ypaBHEHUs!, UMEIOILETO BEIIECTBCHHbIE KOPHU

2.11

HuanoroBas oTjiaJka OporpaMM: IOMIATOBOE BBHINOJHEHUE, MPOCMOTP 3HAYCHUM BEIUYUH,
OTJIaI0YHBIH BBIBOI, BEIOOP TOUKH OCTaHOBA

2.12

Hukn ¢ ycnoBueM. Anroputm EBkimnaa Ui HaXOXKIACHHUS HAUOONBINErO OOIIETO JIEITUTENS
IBYX HaTypalbHBIX drcen. PazOueHne 3anicu HaTypajJbHOTO YKCia B MO3UIIMOHHON CHCTEME
C OCHOBaHHMEM, MCHBIITUM WU paBHBIM 10, Ha OTIENBHBIC IU(PHI

2.13

[ukn ¢ nepeMeHHON. AJTOPUTMBI MIPOBEPKU JEITUMOCTH OJHOIO IIEJIOr0 4YMciia Ha JPYroe,
MIPOBEPKHU HATYPAIBHOI'O YKCIIa HA TPOCTOTY

2.14

O0paboTKka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIE) MEepeMeHHbIe. [10cHMBOJIbHAS
oOpabotka ctpok. [lojcyer 4acTOTHI MOSIBICHUS CUMBOJIA B CTpOKe. BeTpoeHHBIE QyHKIIUN
It 00pabOTKHU CTPOK

2.15

OnpeneneHne BO3MOXKHBIX PE3YJIBTaTOB PabOTHl ajlropuTMa IpH 33aJaHHOM MHOXECTBE
BXOJTHBIX JIAHHBIX, OIPENEICHUE BO3MOXKHBIX BXOIHBIX JAaHHBIX, MPHUBOJAIIAX K TaHHOMY
pe3ynbTaTy

7. IPOBEPAEMBIE HA OI'S IO UH®OPMATHUKE TPEFOBAHUSA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O

OBHLIEI'O OBPA30BAHMUSA

Kon [TpoBepsieMble TpeOOBaHUS K MPEMETHBIM pe3ybTaTaM 0a30BOT0 YPOBHS OCBOCHUS
MPOBEPSEMOTO | OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus Ha OCHOBE
TpeOoBaHuUs Oroc

1 3HaTh (MOHUMATB)

11 BrageHne OCHOBHBIMU MOHATHAMHU: HH(pOpMaI¥s, Nepeaada, XpaHeHHEe W 00paboTka
HH(POPMAITUH, AITOPUTM, MOJCTb, MUPPOBONH MPOAYKT M WX HCIOJIL30BAHUE IS
pelieHus y4eOHBIX U MPAKTHYCCKUX 3a1a4

1.2 Brnagenne TOHATUSMHU:  BBICKA3bIBAaHWE, JIOTHUECKAs  OICpailus, JIOTHYECKOe
BBIpaXCHHE

2 YMeTb

2.1 YMeHHe ONepupoOBaTh ¢IMHUIIAMHA H3MEPEHUS HHPOPMAIIHOHHOTO 00beMa M CKOPOCTH
nepeiaud JaHHBIX

2.2 YMeHne 3amuchiBaTh W CpaBHHBATL Ienbie ywcia oT 0 mo 1024 B pasmuyHBIX
MO3UIIMOHHBIX CHCTEMaX CUYMCICHHS C OCHOBaHWsAMU 2, 8, 16, BHINOJHATH
apu(MeTHIECKUE Onepariviy HaJl HUMHU

2.3 YMeHHe KOmuMpoBaTh W JCKOIUPOBaTh COOOIIEHWSI TIO 3aJlaHHBIM IPaBHIIAM;
MOHWMAHNE OCHOBHBIX TPUHIIUIIOB KOJIMPOBAHUS WH()OPMAIMK PA3THUYHON MPUPOJIBL:
TEKCTOBOM, TpadymaecKoi, ayIuo

24 YMeHHe 3amuchiBaTh JIOTHUECKHUE BBIPAKEHHUS C WCIOJIL30BAaHUEM JIU3BIOHKIIUH,
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KOHBIOHKIIUN W OTpULIAHUA, OINPCACIATh UCTUHHOCTH JIOTUYCCKUX BBIpa)KeHHﬁ, €ClIn
HU3BCCTHBI 3HAYCHHA HCTHMHHOCTHU BXOJAAIIHUX B HEr0 MNCPEMCHHLIX, CTPOUTH Ta6J'II/ILIBI
UCTHHHOCTH I JIOT'HMYCCKUX Bpra)KeHI/Iﬁ; 3aITUChIBATH JIOTUYECKUE BBIPAXKCHUSA Ha
HU3y4aCMOM SA3BIKEC IPOTpaMMHPOBAHUA

2.5

YMeHHE COCTaBIIATh, BHIMOIHIATE BPYYHYIO M HA KOMIIBIOTEPE HECIOKHBIC aJTOPUTMBI
JUIs yrpaBieHus ucnonHutensmu (Yepemamika, UepTe:xkHUK U ApyTrUe); cO3AaBaTh U
OTJIQXXHWBATh MPOTpaMMbl Ha OJHOM U3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, llIkonpHBI ANTOPUTMHYECKHNA SI3BIK), peaTu3yIOMye HECIOKHBIC
ITOPUTMBI 0OPaOOTKH YHCIOBBIX JAHHBIX C UCIIOJNB30BAHUEM IMKIIOB U BETBIICHHIA;
yMeHHE pa30uBaTh 3a7aud Ha TOJ33j]a49d, UCIOJIL30BaTh KOHCTAHTHI, TIEPEMEHHbBIC U
BBIDQKEHHSI ~ PA3UYHBIX  THIOB  (YHMCIOBBIX,  JIOTUYECKUX,  CHMBOJbBHBIX);
AHAJIM3UPOBATH HpelIHO)I(eHHBIfl AJITOPUTM, ONIPCACIIATh, KAKUC PE3YJIbTAThl BO3MOKHbBI
MIPY 33JIAaHHOM MHOKECTBE MUCXOTHBIX 3HAUCHUI

2.6

YMeHne 3amucath Ha W3y9aeMOM S3bIKE MPOTPaMMHUPOBAHUS aITOPUTMBI MPOBEPKU
JEIUMOCTA OJHOTO LEJIOr0o 4YMclia Ha APYroe, MPOBEPKH HATypajJbHOTO YHUCIA Ha
MPOCTOTY, BBICNCHUsT [UGP ©3 HATYPATBHOTO 4YHCIA, MOWCK MAaKCHMYyMOB,
MHUHUMYMOB, CYMMBI YHCJIOBOH TIOCIIEIOBATETFHOCTH

2.7

Brnagenne ymeHHMEM OpPHMEHTHPOBATBHCS B HEPAPXUYCCKON CTPYKType QailoBoit
CHUCTEMBbI, paboraTh ¢ (alIoOBOM CHCTEMOM IEPCOHAIBHOIO KOMIIbIOTEpA C
WCIIONIb30BaHUEM rpaduueckoro wHTepdeiica, a MMEHHO: CO3/1aBaTh, KOIHPOBATH,
nepeMeniaTh, IEPEUMEHOBBIBATh, YIAISATh H APXUBUPOBATH (PailiIbl U KATAIOTH

2.8

Brnagenne yMeHHMsAMHM W HaBBIKAMH  WCIOJB30BaHHS  HMH()OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH JIJIsl TIOUCKA, XPaHEHUs, 0Opa0OTKU M Tepenavyu U
aHaJ3a pa3InIHbIX BHJOB HH()OpMAIH

29

YMeHue BBIOUpATh CIOCOO MPEICTABICHUS AHHBIX B COOTBETCTBHH C ITOCTABICHHON
3amadyei  (TaOnuibl, CXeMbl, rpaduKd, AMarpaMMbl) C  HCIOJIb30BaHHEM
COOTBETCTBYIOIINX MPOTPAMMHBIX CPEJICTB 00pabOTKH JJaHHBIX

2.10

YMenue GpopMann3oBath U CTPYKTYPUPOBATh HH(DOPMAIIHIO, UCTIONb3YSI DIIEKTPOHHBIC
Tabnuie! s 00pabOTKH, aHATN3a U BU3YaIH3aIH YMCIOBBIX TAHHBIX, B TOM YHCIE C
BBIJICTICHUEM JMaa30Ha Ta0JUIEl U YIIOPSI0YNBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;
YMEHHE TPUMEHSATh B OJICKTPOHHBIX TaONMIax QOpMYyIbl JUIsi pPacuyeToB C
HCIIOJI30BAaHUEM BCTPOCHHBIX (DYHKIIHMHA, aOCONIOTHOW, OTHOCHTEIHHOHM, CMEIIaHHON
aJipecalliy; UCTOIb30BaTh AIICKTPOHHBIC TAOIUIIBI ISl YUCISHHOTO MOJISITUPOBAHUS B
MPOCTHIX 3a/1aYaX U3 Pa3HBIX MPEIMETHBIX 00IacTe

8. MEPEYEHb DJJEMEHTOB COIEPKXAHHUS, MPOBEPSIEMBIX HA OI'9 11O
NHOOPMATHUKE

Kon

HpOBepHeMHﬁ QJICMCHT COACPIKAHUA

1 Iludposas rpaMOTHOCTE

1.1 |®Painel u nanku (katanoru). [IpuHnmner noctpoenus QainoBeix cuctem. [lomHoe nms ¢aiina

(mankn). [Iyts k (daiiny (mamke). Pabora ¢ ¢aiinaMu 1 KatajgoraMu CpeicTBaMy ONEPallMOHHON
CHUCTEMBI: CO3JIaHUE, KOMUPOBAHHE, TMEpEeMEIICHHEe, MePEUMCHOBAHUE W ynajcHue (aiioB u
nanok (kartanoroB). Tumbl (aiinoB. CoiictBa daitios. Daitnossiii MeHemkep. [louck ¢aiiion
CpeJICTBaMU OTIePAIIMOHHON CHCTEMBI

1.2 |OObenunenue kommbloTepoB B ceTh. CeTh MHTepHeT. Beb-ctpanmua, BeO-caiit. CTpykrypa
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aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctembl. [lonck wHpOpManmu Mo KIFOYEBBEIM
CJIOBaM U 110 U300PaKEHUIO.

JloctoBepHOCTh HHGbOPMAIIMH, TIOIyYeHHON u3 MIHTepHeTA.

IP-ampeca y3moB. CeTeBoe XpaHEHHE TaHHBIX

TeopeTnueckre 0OCHOBBI HHPOPMATHKU

2.1

JuckpeTHOCTh NaHHBIX. BO3MOXHOCTH OINMCAHUS HENPEPHIBHBIX OOBEKTOB M MPOLECCOB C
MOMOIIbIO TUCKPETHBIX JaHHbIX.

CumBon. Andasur. MomHocTh andasurta. J[BonmuHslil andaBut. KomuuecTBo BCEBO3ZMOMKHBIX
CJIOB (KOAOBBIX KOMOMHAIMIT) (UKCUPOBaHHON AJTMHBI B ABoMYHOM andasute. [IpeobpazoBanue
moboro andasuTa K ABOMYHOMY. KoOJIMUEcTBO pasmM4HBIX CIOB (MKCHPOBAHHOHN UIMHBI B
andaBuTe ONpeeIeHHON MOLITHOCTH.

KoaupoBanue cuMBOIOB OAHOTO ajdaBHTa C MOMOIIBIO KOJOBBIX CJIOB B JAPYroM aidaBHTe,
Ko/10Bast TabIMLa, JEKOJUPOBaHUE.

KomupoBanme tekctoB. PaBHOMepHBI kom. HepaBHomepnsrii kom. Komumposka ASCII.
Bocsmubutaeie konupoBku. [lonarue o konupoBkax UNICODE. [lekoaupoBanue cOOOIEHUH C
UCIIOJI30BaHUEM PaBHOMEPHOT'O M HepaBHOMEpHOTo Koaa. MHpopMaoHHbI 00beM TeKcTa

2.2

WNHbopmanmoHHEI 00beM NaHHBIX. BUT - MUHMMaIbHAs SAMHUIA KOJIMYECTBA MH(OPMAIIUU -
JIBOMYHBIA pa3psn. Eauaunbl m3mepeHus MHOOPMAIMOHHOTO O0beMa JaHHBIX. but, Oaiir,
KUJI00alT, MerabanT, rurabamr.

CkopocTh niepeiauu TaHHbIX. EAMHAIBI CKOPOCTH Mepelaun JaHHBIX

2.3

Konmuporanue neera. [iBeToBbie Mogenu. Moaens RGB. I'mybuna komupoBanus. [lamutpa.
PactpoBoe u BekTOpHOE mpejcTaBicHue u3o0paxeHwid. [Iukcens. OueHka MHPOPMAIIMOHHOTO
o0Bpema rpaduuecKkux JaHHBIX IS PACTPOBOTO H300PaKEHUS

2.4

Koauposanue 3Byka. Pa3psiiHOCTh 1 yacToTa 3amucH. KoauuecTBo KaHAIOB 3aMUCH.
Or1ieHKa KOJMYECTBEHHBIX MAapaMEeTPOB, CBSI3AHHBIX C MPEACTABICHHEM U XPAHCHHUEM 3BYKOBBIX
(haiiiaoB

2.5

Hemo3urrionHbie ¥ MO3UIMOHHBIE CHCTEMBbl cuucieHus. Andasut. OcHoBanue. PaspepHyras
(opma 3ammcu gucina. [lepeBoj B JECATUYHYIO CUCTEMY YHCE, 3aAlTUCAHHBIX B JIDYTHX CUCTEMaX
CUHCIICHHS.

Pumckas cuctemMa cuucieHus

2.6

JBomunas cuctema cumcieHus. IlepeBon 1ensix urcen B mpexaenax ot 0 o 1024 B nBonyHyro
cuctemy cumcieHus. BoceMepuuHas cucteMa cumcienus. [lepeBoj umcen M3 BOCBMEPUYHOM
CHUCTEMBl B JIBOMYHYIO M JICCATHYHYIO cHcTeMbl W oOpatHo. [llectHamnarepuunas cucrema
cuncienus. [lepeBon 4mcen U3 NMieCTHAIIATEPHUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO H
JIECATUYHYI0 CUCTEMBI U OOpaTHO.

ApudmeTnuecKue onepanuy B TBOMIHON CUCTEME CUMCIICHUS

2.7

Jlormdeckne BbICKa3bIBaHWA. Jlormdeckwe 3HAYCHUS BBICKA3bIBAaHUU. OJIEMEHTapHBIE U
COCTaBHbIC BbICKa3biBaHMs. Jlormueckue omepanuu: "H" (KOHBIOHKIUS, JIOTHYECKOE
yMHOXKEHHE), "Wnn" (IU3BIOHKIINS, JIOTHYECKOE CIIoKeHme), "He" (JIOTHYecKOoe OTpPHIIaHHE).
IIpuopurer noruueckux onepauuil. OnpeaeneHre HCTHHHOCTH COCTABHOTO BBICKA3bIBAHUSA, €CITU
W3BECTHBI 3HAUCHUSI UCTHHHOCTH BXOJISAIINX B HETO AJIEMEHTAPHBIX BBICKa3bIBaHMMU. Jlormueckue
BEIpaKeHMs. llpaBmiia 3amuch JIOTHYECKHX BbIpakeHHWH. [locTpoeHme TaOMUIl MCTHUHHOCTH
JIOTHYECKUX BBIPAXKEHUH

2.8

Jloruueckue 3meMeHThL. 3HAKOMCTBO C JIOTHYCCKHMMH OCHOBAMHU KOMIIBIOTEPA

2.9

HenpepriBable 1 quckpeTHbie Moaenu. Mmuranuonusie Moaenu. Mrposeie monenu. OleHka
a7IeKBaTHOCTH MOJICTTH MOJICITHUPYEMOMY OOBEKTY U IEIISIM MOJCITHPOBAHUS
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2.10

Tabauunsie MOACIIN. Ta6m/1ua KaK InpCACTaBJICHUC OTHOMICHUA.
Bbaznr JaHHBIX. OT60p B Ta6m/1ue CTPOK, YAOBJICTBOPAIOMIUX 3aJaHHOMY YCJIOBUIO

2.11

I'pad. Bepuna, pedpo, myts. OpueHTUpOBaHHBIE 1 HEOPUEHTHPOBaHHBIE Tpadul. JnuHa (Bec)
pebpa. BecoBas matpuna rpada. nuna mytu Mexxay BepurHamu rpada. [louck ontumansHOro
mytu B Tpade. HauanpHas BepmmHa (MCTOYHHMK) W KOHEYHas BepmmHa (CTOK) B
OpUEHTUPOBaHHOM Tpade. Brlumcienue koiauuecTBa MyTed B HANpaBICHHOM AlMKINYECKOM

rpage

2.12

HepeBo. Kopens, Bepmmna (y3en), JUCT, pedpo (myra) nepesa. Breicota nepesa. Ilommepeso.
ITpuMepsl Uconb30BaHus AepeBbeB. [lepeOop BApHAHTOB C MOMOIIBIO epPeBa

ANTOPUTMBI U IPOTPAaMMHPOBaHHE

3.1

CroiictBa anroputMa. CrocoObl 3amucH anropuTMa (CIOBECHBIM, B BHJE OJOK-CXEMHI,
IIporpaMma).

CocTaBiieHUE aJIrOpPUTMOB U TMPOTPaMM C UCIOJB30BAHMEM BETBICHUH, IUKIOB U
BCIIOMOTATENbHBIX ~aJTOPUTMOB sl ymnpaBieHus wucnomauteneM (Pobor, Yepenamika,
UepTe)xXHUK 1 ApyTHE). BRIOIHEHNE aNrOpuTMOB BPYYHYIO 1 HA KOMIIBIOTEpPE

3.2

S3pik nporpammupoBanus (Python, C++, Ilackais, Java, C#, I1IkonbHBIN AJITOPUTMUYECKHIA
SI3bIK).

Cucrema nmporpaMMHUPOBAHUS: PEIAKTOP TEKCTa MPOrpamMM, TPAHCISATOP, OTIATUHK.
[epemennasi: Tur, uMmsi, 3HadcHUe. L{enbie, BelecTBEHHBIC U CHMBOJILHBIE IEPEMEHHBIC.
Oneparop mnpucBamBaHUs. ApUPMETHYECCKUE BBIPAKEHUS W TOPSJAOK WX BBIYHUCICHUS.
Omnepanuu ¢ neIbIMU YUCIIaMU: TIEIOYMCIICHHOE JISIICHUE, OCTATOK OT JCITICHMUSL.

Berenenus. CocTaBHbIE YCIOBHS (3alMCh JIOTUYECKUX BBIPOKEHUN Ha HW3y4aeMOM S3bIKE
nporpaMMupoBanusi). HaxoxjaeHue MUHIMYyMa ¥ MaKCUMyMa U3 JIBYX, TPEX M YEThIPEX YUCEll.
Pemenuie kBapaTHOTO YpaBHEHUS, IMEIOIIETO BEIISCTBEHHBIE KOPHHU.

Hukin ¢ ycnoBueM. Anroput™ EBKkinna Juist HaXoxkJIeHHsT HAaHOOJIBIIEr0 O0IIEeTo ASTUTENs JIBYX
HATypaJIbHBIX YHCeNl. Pa30ueHue 3amuMcyd HATypajabHOrO YHCjIa B IO3MIMOHHON CHCTEME C
OCHOBaHHEM, MEHBIIIMM WK paBHBIM 10, Ha OT/IENbHBIC TTU(PHI.

Hukn ¢ mepeMeHHOW. AJNTOPUTMBI MPOBEPKU JETUMOCTH OJHOTO IIEJIOTO YKClIa Ha JAPYroe,
MPOBEPKU HATYPAILHOTO YUCIIa Ha TIPOCTOTY

3.3

O0paboTka CHMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC) IEepeMeHHbIe. [locuMBOIbHAS
o06paboTka cTpok. [Tojcyer yacToThl TIOSBJICHUS] CUMBOJIA B CTpOKe. BeTpoeHHbIe QyHKIMH TS
00paboTKHU CTPOK

3.4

Omnpenenenre BO3MOXKHBIX PE3YJIBTaTOB paOOTHI aIropuTMa IMPU JAHHOM MHOKECTBE BXOJTHBIX
JAHHBIX, OTIPE/IeTICHIE BO3ZMOKHBIX BXOAHBIX JAHHBIX, IPUBOIAIINX K JAHHOMY PE3yIbTaTy

3.5

Tabmmunbie BeTuarHbI (MaccuBbl). OgHOMEpHBIC MAacCHBEI. COCTaBICHUE U OTJIaAKa IIPOTpamm,
peaNN3yIONINX THUIIOBBIC aJTOPUTMBI 00pPabOTKH OJHOMEPHBIX UHCIIOBBIX MAcCCHBOB, HA OJHOM
u3 s3pikOoB  mporpammupoBanust  (Python, C++, TIlackams, Java, C#, IllkonbHbII
AnroputMudeckuil  SI3bIK): 3aMOJIHEHHWE YHUCIOBOI'O MACCHBAa CIyYaWHBIMH UHWCIaMH, B
COOTBETCTBHHM C (OPMYJION MJIM IyTEM BBOJA YHMCEJ, HAXO0XKICHHUE CYMMBI 3JICMEHTOB MacCHBa,
JUHCHHBIM IIOMCK 33aJaHHOr0 3HAYCHUS B MAacCHBE, IIOJCYCT OJJICMCHTOB MAacCHBa,
VIOBJICTBOPSIIOIINX 33JaHHOMY YCIOBHIO, HAaXOXJICHHEC MHUHUMAIBHOTO (MaKCHMAaJbHOTO)
anemeHTa MaccuBa. COpTHPOBKA MacCHBA.

O0paboTka MOTOKA JAaHHBIX: BBIUMCICHHUE KOJIMYCCTBA, CYMMBI, CPEIHEro apu(pMeTHIecKoro,
MHHHUMAJILEHOTO u MaKCUMAJIbHOTO 3HAYCHMS 3JICMCHTOB MOCJICAOBATEIILHOCTH,
YAOBIIETBOPSIONTUX 3aJAHHOMY YCIIOBHIO

3.6

VYupasnenue. Curnan. OOpatHas cBs3b. [lomydeHWe CHUTHaIOB OT IU(POBBIX JaTYNKOB
(Hampumep, KacaHUS, pAacCTOSHHWS, CBeTa, 3ByKa). [IpuMepsl HCIIONB30BaHUS NPUHITUIIA
00paTHOH CBSA3M B CHCTEMaxX YIpPaBJIEHUS TEXHUYECKUMH yCTPOHCTBAMH C IMTOMOIIBIO TaTYUKOB,
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B TOM 4YHUCJIC B p06OTOTeXHI/IKC

NudopmannoHHble TEXHOIOTHA

4.1

TekcToBbIE JOKYMEHTBHI M HX CTPYKTYpHbIE 3J€MEHTHl (CTpaHHLa, al3al, CTpOKa, CIOBO,
CHMBO).

TeKCTOBBIN MpoILecCOp - MHCTPYMEHT CO3JaHHUs, PeIaKTUPOBAaHUSI U (POPMATHPOBAHHS TEKCTOB.
[IpaBuna Habopa Tekcta. PenmaktupoBanme Tekcta. CBoiictBa cumBonoB. pudt. Tumsr
mpu¢ToB (pyOieHsle, ¢ 3acedkaMy, MOHOIIMPHHHBIE). [TomykupHOE 1 KypCcHBHOE HauepTaHUE.
CpoiictBa a03aleB: TpaHuipbl, a03alHBIA OTCTYN, WHTEpBaj, BbIpaBHUBaHue. [lapameTpsl
ctpanuibl. CtuneBoe popMaTHPOBAHHE.

CrpykTypupoBaHue MH(GOPMAIMN C MOMOIIBIO CHHCKOB M TabiHIl. MHOTOYPOBHEBBIC CITHCKH.
JloGaBjieHre TaOIHIl B TEKCTOBBIC JTOKYMEHTHI.

BceraBka wu300pakeHHI B TEKCTOBBIE JHOKYMEHTHL. OOTekaHHe W300paKEHUH TEKCTOM.
BxiroueHne B TEKCTOBBIH TOKYMEHT AuMarpamm, GopMyil, HyMepaluy CTPaHHIL, KOJIOHTHTYJIOB,
CCBUIOK U JPYT'HX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcnonb3oBanue rpaguaecKiux NpUMHTHBOB.

Onepanuu pefakTHPOBaHHsS IpaduuecKux OOBEKTOB, B TOM 4ucie mudpoBbix (oTorpaduii:
U3MEHEHHE pasMepa, oOpe3ka, MOBOPOT, OTpaxkeHue, pabora ¢ obmacTsMu (BBIAETICHUE,
KOIUPOBaHKE, 3aJIMBKa IIBETOM), KOPPEKLHUS L[BETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHne BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU TEKCTOBOTO
npoleccopa WIM JIpyrux nporpamm (npuioxeHuid). JloOaBieHHE BEKTOPHBIX PHCYHKOB B
JOKYMEHTBI

4.3

IMoaroroBka MynpTUMenuitHBIX mpe3eHTanmid. Cmaiin. JloOGaBneHune Ha ciaijy TEKCTa U
n300pakeHuil. PaboTa ¢ HECKOMBLKUMU CllaliaMu.
Jlob6apiieHre Ha CITaiT ayTMOBU3YAIBHBIX JAaHHBIX. AHUMaNus. [ uepcehuIKy

4.4

Tunbel qTaHHBIX B STYEHKaX AJIEKTPOHHOU Ta0bnuikl. PenaktupoBanue u ¢opmMaTHpOBaHHUE TAOIHII,
BerpoenHbie  QYyHKIMM  JUIS  TIOMCKAa MaKCHMyMa, MHUHHMYMa, CYMMbI W  CPEIHETO
apupmeTnyeckoro. COpTHpPOBKa JAHHBIX B BBIJEIICHHOM auamna3oHe. [locTpoeHue awarpamm
(TucrorpaMma, Kpyrosasi AuarpaMma, ToueuHas quarpamma). Beibop Tuma auarpaMmel.
IIpeoOpazoBanue ¢opmya npu konupoBaHud. OTHOCUTEIbHAs, aOCOJIOTHAS M CMEIIaHHAS
azpecanus

4.5

YciioBHBIE BBIYUCICHHS B 3JCKTPOHHBIX Tabmuiax. CyMMHpOBaHHE W IOJCYET 3HAYCHHUH,
OTBEYAIONINX 3aJaHHOMY yciioBuio. OOpaboTka Oonpmmx HAOOpPOB JaHHBIX. UYMCIIEHHOE
MOJICTTMPOBAHKE B AJICKTPOHHBIX TAOIHUIIAX
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