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IHosicHuTeIbHAA 3aIHCKA
[Iporpamma paspaborana Ha ocHOBe PDenepasbHOro rocylapCTBEHHOro 00Pa30BaTEIbHOIO CTaHAapTa HadaabHOro obmiero obpasoBanus, Konuenmmu

JyXOBHO-HPaBCTBEHHOI'O Pa3BUTHSI M BOCIMTAHUS JIMYHOCTU TpakAaHWHAa Poccuy, MiIaHMpyeMbIX pe3yJbTaTOB HadanbHOro obmiero oOpasoBanusa. [Iporpamma
pa3paboTaHa Ha OCHOBAHUH CIIEAYIOIINX JOKYMEHTOB:

1. ®enepanbrbrii 3akoH Poccuiickoit @eneparuu ot 29 nexadps 2012 r. N273-D3 "O6 obpazoBannu B Poccuiickoit Oeaepanun’.

2. ®@egnepanbHBIN rOCYyJapPCTBEHHBINH 00pa30BaTENIbHBIN CTAaHAAPT HAYAJILHOTO OOLIEr0 00pa30BaHusl, YTBEPKICHHOTO PpUKa3oM MUHKCTEpCTBa 00pa30BaHUs U

Hayku Poccuiickoii @enepanuu ot 06.10.2009 Ne 373 (nanee — ®I'OC HavyanbHOTO 00I11IeT0 00pa30BaHMs);

3. Tlopsimok opraHm3alyMy W OCYIIECTBIECHHS OOpa30BaTENbHON NESTENFHOCTH MO OCHOBHBIM OOIIE0Opa30oBaTENBHBIM IpOrpaMMaM — 00pa3oBaTEIbHBIM

MporpaMMaM HadalbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeAHero odmero o0pa3oBaHMs, YTBEPXKICHHOTO MPUKa30M MHHHCTEPCTBA 0Opa3oBaHUS U HAYKH

Poccuiickoit ®enepariuu ot 28.08.2020 No 442;

4. @enepanpHblil IepedyeHb Y4eOHUKOB, PEKOMEHIYEMBIX K UCIIOJIb30BaHMIO NIPH peau3aliy UMEIOIUX [OCYyJapCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTeNbHbIX

pOrpaMM Ha4yajJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHero o0mero o0pa3oBaHus, YTBEP)KICHHOTO NMPHKa3oM MuMHHUCTEpCTBa mpocBemenus Poccuiickoit

Oepepanuu ot 20.05.2020 Ne 254;

5. llepeueHp opraHu3alMid, OCYIIECTBISIOIIMX BBIMYCK YYEOHBIX IOCOOWH, KOTOpPbIE AOIYCKAKOTCS K MCIOAB30BAHUIO IPU peaau3alidyd HMEIOMINX

TOCY/IapCTBEHHYIO aKKpPEAUTAINI0 00pa30BaTEIbHBIX MPOTPaMM HAYaIBHOTO OOIIET0, OCHOBHOTO OOIMIETO, CpPEeaHEro o0mmero oOpa3oBaHHS, YTBEPIKICHHOTO

npukazoM MunucTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparun ot 09.06.2016 Ne 699;

6. Canwurapusie npasuia CII 2.4.3648-20 «CaHUTapHO-3IHICMHUOIOTHYECKIE TPEOOBaHHS K OpraHU3aIMsIM BOCITUTAHUS B 00yUESHHS, OTABIXA M 03/I0POBICHUS

JeTei U MOJIOAEXKM», YTBEPIKACHHBIX TOCTAHOBJICHHEM | TaBHOTO TrOCyZapCTBEHHOTO CaHWTapHOTO Bpada Poccuiickoit ®@enepanuu ot 28.09.2020 Ne28 (CII

2.4.3648-20);

7. Canwurapusie npasuia 1 HopMbl CanlluH 1.2.3685-21 «['uruennueckie HOPMaTHBEI U TPeOOBaHUS K 00eCTIEUeHUIO O€30MAaCHOCTHU U (MJIH) O€3BPEIHOCTH IS

4ejoBeKka (DakTOpOB cpelbl OOWTAHUS», YTBEP)KICHHBIX ITOCTAHOBJICHHWEM |J1aBHOrO rocyJapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickoir @enepanum OT

28.01.2021 Ne2 (CanlluH 1.2.3685-21);

8. IlpumepHas nporpamma 1o yueOHOMY MPEIMETY.

9. Pacnopsikenue Komwurera mo obpazoBanuio oT 12.04.2021 Ne 1013-p «O ¢dopmHupoBaHUM KaJE€HAApHOTO Yy4eOHOTO rpaduka ToCydapCTBEHHBIX

o0pazoBareibHbIX yupexxaeHuit Cankr-IlerepOypra, peann3yromumx 0CHOBHBIE 001e00pa3oBaTenbHble porpamMmmsbl, B 2021/2022 yyeGHOM roay»;

10. Pacnopsoxenne Komurera o oopazoBanuto ot 09.04.2021 Ne 997-p «O dbopmupoBaHiH yueOHBIX TUIAHOB TOCYAaPCTBEHHBIX 00pa30BaTELHBIX YUPEKICHHN

Cankrt-IleTepOypra, peaiM3yIoniiux OCHOBHBIE 0011Ie00pa3oBaTeabHble porpamMmbl, Ha 2021/2022 y4ueOHbIi o1y,

11. HHucTpykTHBHO-MeTOANMYEcKOro nuckMa Komurera mo oopazoBannio «O GopMUpoBaHUH YIEOHBIX TJIAHOB FOCYJApPCTBEHHBIX 00Pa30BaATEIbHBIX YUPEXKIACHUN

Cankr-TletepOypra, peaqi3yOuX OCHOBHbBIE 0011e00pa3oBaTenbHbie porpaMmbl Ha 2021/2022 yuebHnsiit rox ot 13.04.2021r. Ne 03-28-3143/21-0-0;

12. Tlonoxenwue o padboueii nporpamme YOV «Akanemus.

13. VYueOusii mian YOY «AkageMusi».

OCHOBHBIMH HEJISIMM Kypca MareMaTuku Jiisi 1—4 kiaccoB B cootBercTBuH ¢ TpeboBaHusmMu GI'OC HOO sienstorest:
e (opMHpOBaHWE Y yUYAIIUXCSI OCHOB YMEHHUS YUUTHCH;
® Pa3BUTHE UX MBIIUICHUS, KAYECTB IMYHOCTH, HHTEPECa K MAaTEMATHKE;
® CO3JIaHUE sl KOKJI0r0 peOEHKa BO3MOXKHOCTH JTIOCTIKEHHUS BEICOKOTO YPOBHS MATEMATHUECKOM TIOATOTOBKH.
CoOTBETCTBEHHO 3aJaYaMHM JJTAHHOTO Kypca SIBIISFOTCS:
1) dopMupoBaHue y ydammxcs CHOCOOHOCTEW K OpraHU3allMd CBOEH YydYeOHOW JesITeNbHOCTH TOCPEACTBOM OCBOCHHS JMYHOCTHBIX, TO3HABATEJIBHBIX,
PETYISITUBHBIX M KOMMYHUKATHBHBIX YHIUBEPCATBHBIX YUCOHBIX JCHCTBHI;
2) mproOpETEHHE OIBITa CAMOCTOSTETFHOM MaTEMaTHUECKOM AeATEIBHOCTH TI0 ITOJIYIEHIIO HOBOTO 3HAHMS, €r0 IPpeoOpa30oBaHMI0 ¥ IIPHMEHEHHIO;



3) dbopMupoBaHKe CHCIUPUISCKUX I MATEMATHKH KAYeCTB MBIIIICHHS, HEOOXOAUMBIX YEJIOBEKY JJIsi TIOJHOIECHHOTO (YHKIIMOHUPOBAHHUS B COBPEMEHHOM
00IIIeCTBE, ¥, B YACTHOCTH, JIOTHYECKOTO, AITOPUTMHUYECKOTO U 9BPUCTUUECKOTO MBIIUICHHS;

4) MTyXOBHO-HPABCTBEHHOE Pa3BUTHE JTMYHOCTH, TIPETyCMATPHBAIOIIEE ¢ YUETOM CIICIM(DUKN HAYATLHOTO JTarna 00y4eH!s] MaTeMaTHKE TIPHHATHE HPaBCTBEHHBIX
YCTAaHOBOK CO3HJIAHUS, CTIPABEJIMBOCTH, 100pa, CTAHOBJICHHE OCHOB IPAXKIAHCKOH POCCHUIICKOM HIICHTHYHOCTH, JTFOOBH U yBaXKeHUsI K cBoeMy OTeUecTBY;

5) ¢hopMUpOBaHHE MATEMATHYECKOTO sA3bIKa M MATEMATHYECKOTO armmapara Kak CPeACTBa OMUCAHHUS W HCCIACAOBAHHUS OKPYXKAMONIEr0 MHpa M KaK OCHOBBI
KOMITbIOTEPHON TPaMOTHOCTH;

6) peanuzanus BO3MOXHOCTEH MaTEeMaTHKH B (OPMUPOBAHWHM HAyYHOTO MU POBO33PCHHS yYaIlMXCs, B OCBOCHUM MMM HAYYHOH KapTHHBI MHpa C y4ETOM
BO3PACTHBIX OCOOCHHOCTEH yJallliXCs;

7) oBiaJeHUE CHCTEMOW MaTEeMATHYECKUX 3HAHWM, YMEHUH M HABBIKOB, HEOOXOIMMBIX IS TIOBCEIHEBHOMN XKU3HU | IS MPOJOJDKEHUS 00pa3oBaHus B
CpEIHEN 1IKOIIE;

8) co3nanue 310poBhecOeperarolieii MHHOPMAIIMOHHO-00Pa30BATEIBHON CPEIBI.

Mecmo Kypca ¢ yueonom naane
Ha u3yuenue MaTeMaTHKHU B K&KJIOM KJIaCCEe HAYaIbHOM IIKOJIBI OTBOJMTCS 10 4 4 B HezAemto, Beero 540 u: B 1 ximacce 132 4, a Bo 2, 3 1 4 kiaccax — 1o 136 .
Onucanne NEHHOCTHBIX OPHEHTHPOB COJEPKAHUS Kypca

ConepxaHue, METOUKU U JHJAKTHYECKHE OCHOBBI Kypca MaTeMAaTHKH «YUyCh YUUTHCS» (TEXHOJOTHSI ICATSIHHOCTHOTO METO/Ia, CUCTEMA JHIAKTHYCCKHX
MIPUHIIAIIOB) CO3/IA0T YCJIOBHS, MEXaHU3Mbl M KOHKPETHBIE MEAarori4eCKue MHCTPYMEHTHI IS IPAKTUYSCKOM peaau3aliiy B X0¢ U3yUeHHs Kypca paclIupeHHOTO
Ha0opa IEHHOCTHBIX OPHUEHTHPOB, BAXHECHUITUMH U3 KOTOPBIX SIBJISIOTCS HO3HAHUE — TIOWCK WCTHHBI, TPaBJIbl, CIPABEAJIUBOCTH, CTPEMIICHHE K TOHUMAHHUIO
OOBCKTUBHBIX 3aKOHOB MHPO3JAHHS W OBITHS, co3udanue — TPYJA, HANPABICHHOCTh HA CO3/JIaHUE TMO3WTHBHOTO pe3ylbTaTa W TOTOBHOCTh OpaTrh Ha cels
OTBETCTBEHHOCTb 3a PE3yNbTAT, 2ZYMAHU3M — OCO3HAHHE [ICHHOCTH KaX]IOT0 YEIOBeKa KaK TMYHOCTH, TOTOBHOCTh CIIBIIIATH U TIOHUMATH JPYTUX, COMIEPSIKUBATE, IPH
HEO00XOIUMOCTH — TIOMOTaTh JIPYTHM.

OcBoeHHE MaTEeMaTHYECKOTO sI3bIKA U CUCTEMbl MAaTEMAaTHYCCKUX 3HAHUI B KOHTEKCTE MCTOPUYECKOTO MpoIlecca MX CO3JaHus, TOHUMAHHUE POJIU U MecTa
MaTeMaTHKH B CHCTEME HAayK CO3/alT y ydJaluxcs yenocmuoe npeocmasienue o mupe. Conepkanue Kypca HelieHAPaBIeHHO GOpMUpYyeT uHpopmauuonuyo
2PAMOMHOCMb, YMEHUE CAMOCTOSTEIILHO IMOJydaTh MH(OpMaIKo U3 HabJoAeHUH, Oecell, CIPaBOYHUKOB, SHIUKIIONE U, VHTepHEeTa U paboTaTh C MOJyYECHHON
WHpOPMAITHEH.

BruroueHre ydyanuxcsi B MOJHOIIGHHYI0 MAaTEeMATHUECKYIO JICSITEIbHOCTh HAa OCHOBE MeTo/a peIeKCHBHONW CaMOOpraHU3alnyd 00eCceYnBaeT MO3TATHOES
(hopMUpOBaHUE Y HUX TOTOBHOCTH K camopaszeumuio u camogocnumanuro. CUCTEMaTHUECKOE HUCIIOJIb30BaHUE I'PYIIOBLIX (OPM pabOThl, OCBOCHHE KYJIbTYPHBIX
HOPM OOIIEHHUS M KOMMYHHUKATHBHOTO B3aMMOJICHCTBUS (OPMUPYET HABBIKU COMPYOHUUeCHI6a — YMEHUs paboTaTh B KOMaHJE, CIIOCOOHOCTh CJIEA0BaTh
COTJIACOBAaHHBIM TPABWJIaM, apryMEHTHPOBATH CBOIO MO3HIIMIO, BOCIIPUHUMATh W YYUTHIBATH Pa3HbIC TOUKH 3PEHUS, HAXOJWTh BBIXOJbI U3 CIIOPHBIX CHUTYaIlHH.
CoBMecTHas JIESITEIBHOCTh TIOMOTACT KaXIOMY YYalleMycs OCO3HATh ce0sl 4acThi0 KOJJIGKTHBA Kjlacca, MIKOJbI, CTPAaHBI, BhIPAOATHIBACT OTBETCTBEHHOCTH 32
MIPOUCXO/ISIIEE U CTPEMIICHNE BHECTH CBOM MaKCHMAJILHBIA BKJIQ/I B OOIIIHIA Pe3yJIbTar.

Takum 00pa3oM, MAHHBIH KypC CTAHOBMTCS TUIONIAIKOW, HA KOTOPOH y ydYaluxcsl B MPOIECcCe U3YUYCHHS MaTeMaTWKu (HOPMHUPYIOTCS aJalTaldOHHBIC
MEXaHU3MbI TIPOTYKTUBHOTO JCHCTBHUS M MOBEJICHHS B JIOOBIX JKU3HEHHBIX CHTYyalUAX, B TOM YHCJIC U TeX, KOTOPbIC TPEOYIOT M3MEHEHHS CeOsS U OKpYKarolei
JIEHCTBUTEIIEHOCTH.

Obwan xapaxmepucmuka Kypca
CoaepxaHue Kypca MaTeMaTHKH CTPOUTCS Ha OCHOBE:
® CHCTEMHO-JIEATEIHFHOCTHOTO TI0IX0/Ia, METOAOJIOTHICCKAM OCHOBAaHUEM KOTOPOTO sIBIsIeTCs: obmiast Teopust nestenbHoctd (JL C. Bemrorckwid, A. H. Jleontses, I'. I1.
[enpourtkuii, O. C. AHUCUMOB 1 Jp.);



® CHCTEMHOTO MOJX0JIa K 0TOOpY COJIepKaHUS M TIOCIeI0BATEILHOCTH N3yUEHHS MATEMAaTHIECKUX TIOHSATHH, T/Ie B KAYECTBE TEOPETHUECKOIO OCHOBAHUSI BBIOpaHa
cucTeMa HadalbHbIX MaTeMaTnueckux noHstuit (H. 5. Bunenkun);
e JUIAKTHYECKOM cucTeMbl AestenbHocTHOro Metoa JI. I'. Ilerepcon

Bce ypoku cTposiTcs Ha OCHOBE MeToa peIeKCHBHON CaMOOpPTraHU3aliy, YTO 00SCIeYNBAET BOZMOKHOCTh CUCTEMHOTO BBITTOJIHEHUST KKIBIM PEOEHKOM
BCETO KOMIUIEKCa IMIHOCTHBIX, PETYISATHBHBIX, TIO3HABATEIbHBIX 1 KOMMYHHUKAaTHBHBIX YHUBEPCAFHBIX yUeOHBIX HeicTBUH, mpeaycMoTpeHHbIX PI'OC.

s dopmupoBanus onpeaenéansix GI'OC HOO yHuBepcambHBIX y9eOHBIX NEWCTBHH KaK OCHOBBI YMEHHS YYUTHCA NPEIyCMOTpPEeHa BO3MOXKHOCTH
CUCTEMHOT0 MPOXOXKICHHUS KaXKIbIM YUaIIUMCSl OCHOBHBIX ATANlOB (POPMHUPOBaHUS JIIOOOTO YMEHUS TaKUX, KaK:

1) mprobpeTeHue orbITa BEIMOTHEHN Y Y J1;

2) MOTHBAIUA U ITIOCTPOCHHE 00mIero crmocoba (anroputma) BeimoaHeHUus Y Y ] (wim cTpyKTypsl y4eOHOI IesTeIhbHOCTH);

3) TPEHUHT B IPUMEHEHUH ITOCTPOCHHOTO anroputMa Y Y Jl, caMOKOHTPOJIb U KOPPEKLIUS;

4) KOHTpOJIb.

Hcmonp3oBaHre AeATeT-HOCTHOTO METOa OOYUSHNS MTO3BOIISIET MPH M3YYEHHH BCEX Pa3JIeNioB JaHHOTO Kypca OpTaHHU30BaTh MOJHOIEHHYI0 MaTEeMaTHUYECKYIO
JEeSITENBHOCTh yYalIMXCsS IO TOJyYSHHI0O HOBOTO 3HAHHSA, €ro MpeoOpa3OBaHUIO M IMPHUMEHEHHIO, BKIIIOYAIONIYI0 TP OCHOBHBIX 3Tama MaTeMaTHYeCKOTro
MOJIETTUPOBAHUS:

1) mocTpoeHne MaTeMaTHIECKOW MOIETTH HEKOTOPOTO 00BEKTa HIIH MPOIlecca peaTbHOTO MUPA;

2) u3y4eHne MaTeMaTHIECKONW MOJIETIH CPEACTBAMI MaTEMAaTHK,

3) npuMeHeHNe OTy4YeHHBIX PE3YJIbTAaTOB B PEaIbHOM KU3HM.

[Mockonbky 3Tanm OOy4eHHUs] B HaYaJIbHOW IIKOJIE COOTBETCTBYET BTOPOMY JOMOHATHHHOMY ATarly MO3HAHHS, OCBOSHHE MPEIMETHOTO COMACP)KaHUS B Kypce
MaTEeMaTUKH «Y4yCh YUUTHCS» OPraHU3yeTCs MOCPEACTBOM CHUCTEMATH3AI[UU OMBITA, MOJYYCHHOTO YYAIUMHUCS B MPEIMETHBIX JEHCTBHUSAX, U MOCTPOCHUS UMHU
OCHOBHBIX TOHSITUI W METOJIOB MAaTEeMAaTHKH Ha OCHOBE BBIJICIICHUS CYIIECTBEHHOTO B PEaIbHBIX OOBEKTAX.

OT60p comepKaHus U MOCJIEI0BATEIHFHOCTh M3YYCHUS MATEMaTHUECKUX MOHSTHI OCYIIECTBISUINCHL HAa OCHOBEe mocTpoeHHOW H.S. BuieHKHHBIM CUCTEMBI
HavyallbHBIX MaTeMaTUYECKUX TOHATHHA, 0OECIIEUMBAOIIEH MPEEeMCTBEHHBIE CBS3U M HETPEPHIBHOE PA3BUTHE CIEIYIONIUX OCHOBHBIX COJEPKATEIbHO-METOINICCKUX
JIUHAN TIKOJBHOTO Kypca MaTeMaTHKH ¢ 1 1o 9 Kiacc: 4ucioBoil, anreOpandeckoi, reoMeTprUIecKor, (PyHKIIMOHAILHON, JIOTHYECKON, aHai3a JTaHHBIX, TEKCTOBBIX
3aga4. [Ipu 5TOM Kaxkaas JIMHUS OTPaXKaeT JIOTUKY M dTarbl GOPMUPOBAHMS MaTEeMAaTHYECKOTO 3HAHUS B MPOIIECCe TIO3HAHUS M OCYILIECTBISCTCS HA OCHOBE TEX
peabHBIX UCTOYHUKOB, KOTOPBIE MPUBEIIH K UX BOZHUKHOBEHHUIO B KYJIBTYpe, B UCTOPUHU PAa3BUTHUS MATEMATHIECKOTO 3HAHUSI.

Tak, yncaoBasi IMHUSA CTPOUTCS HAa OCHOBE CUETA MPEIMETOB (JIIEMEHTOB MHOXECTBA) W W3MepeHUs Benu4uuH. [IOHATHS MHOXECTBAa W BETTMYMHBI TIOJIBOJISAT
YYaIIMXCsl C Pa3HbIX CTOPOH K MOHSATHIO YHCIA: C OJHOM CTOPOHBI, HATYPAJIBHOTO YKCIA, a C JIPYrol — MOJI0KUTENBHOTO JEHCTBUTEIBHOTO YKcna. B aToM HaxomuT
OTpaKeHHe JIBOMCTBEHHAs! MPUPOJA YMCia, a B Oosiee TIIyOOKOM acnekTe — JIBOHCTBEHHAs MPHUPOJia OECKOHEYHBIX CHCTEM, C KOTOPBIMH HUMEET JIEN0 MaTeMaTHKa:
JIICKPETHOM, CYETHON OECKOHEYHOCTHIO M KOHTHHYAIILHOW OE€CKOHEYHOCTHIO. V3MepeHne BeMYrH CBA3BIBACT HATYPAIbHBIC YUCTIA C ISHCTBUTENFHBIMH, TIOITOMY CBOE
JajpHelIee pa3BUTHE B CPEJIHEN U CTaplIeH NIKOJIe YUCIOBas JIMHUS MOJMydaeT Kak OECKOHEYHO YTOYHSIEMBIH MPOIECC M3MEPEHHSI BEITUYHH.

Hcxomst u3 3TOT0, MOHATHS MHOKECTBA U BEJTMIMHBI BBOAITCS HA PAHHUX CTAAMSIX 00yUEHHUS C OMTOPOI Ha KUTEHCKUH OMBIT ydamuxcs (TIpu 3TOM MHOXKECTBa
paccMaTpUBAIOTCS JIMIIL HEMEPECeKaIoIHecs, a caM TEPMHH «MHOXECTBO» Ha MEPBBIX MOPax 3aMEHSETCs 00Jiee MOHATHBIMHU ISl YYAIIUXCS CIIOBAMH «TPYIIIA
MIPEIMETOBY, «COBOKYITHOCTBY», «MEMIOK»). Onepanuu HaJl MHOXECTBAMU U HAJl BEIIMYMHAMU COTIOCTABIISIIOTCS MEXIY cOOO0# M Ciy)XaT OCHOBOU H3y4YeHHS
COOTBETCTBYIOIIMX OIEpaIMii HaJl YUCIaMU. JTO MO3BOJISET PACKPHITH 00a MOAX0/1a K MOCTPOCHUIO0 MaTeMaTHUECKOW MOJIENN «HATYpaIbHOE YHUCIIO»: YUCIOo N, ©
OJIHOH CTOPOHBI, €CTh TO 00I1Iee CBOWCTBO, KOTOPBIM 001aJat0T BCe N-3JIEMEHTHBIE MHO>KECTBA, a C IPYTOil CTOPOHBL, 3TO PE3yIbTaT U3MEPEHUS IJTUHBI OTPE3Ka,
Macchl, 00bEMa U T. 1., KOT/Ia eIIHUIA H3MEPEHHS YK IbIBACTCS B U3MEPsieMO BelIMIrHeE N pas.

B pamkax 4uCIOBOH JIMHUM ydYalluecss OCBAMBAIOT MPUHIIUIIBI 3aIMCH U CPABHEHHMSI IIEJIBIX HEOTPHIATEIBHBIX YHCEN, CMBICT H CBOMCTBA apu(METHIECKUX
JIEUCTBUM, B3AaUMOCBSI3H MEXKIy HUMU, PUEMBI YCTHBIX M MUCbMEHHBIX BRIYUCIICHUN, TIPUKUIKH, OICHKH U IPOBEPKU PE3YJIBTATOB MEHCTBUM, 3aBUCHUMOCTH MEXITY
KOMIIOHEHTaMU ¥ PE3yIbTaTaMH, CIIOCOOBI HAX0XKIEHHS HEU3BECTHBIX KOMIIOHEHTOB. BMecTe ¢ TeM OHM 3HAKOMSATCS C Pa3IMYHBIMU BETUYHHAMU (JJTMHOM, TUIOMIA/IBIO,
00BEMOM, BpeMEHEM, MACCOM, CKOPOCTHIO | JIpP.), OOUTUM MPUHIUIIOM U €AMHUIIAMH X U3MEPEHUS, yUaTcs BBIOIHITD JEHCTBUA C IMEHOBAaHHBIMHU YHCIIAMH.



YucnoBas IUHUS Kypca, UMesl CBOM 3a[Jadd M CHeuu(UKy, TeM He MEHee TECHO IMEePEIIeTAeTCs CO BCEMH IPYTMMHU COJEP)KaTeIbHO-METOJUYECKUMU
nuHUSIMA. Tak, MpH MOCTPOCHWH AITOPUTMOB NEHCTBUI HaJ YMCIAMH M HMCCICAOBAHMHM HMX CBOMCTB HMCHOJIB3YIOTCS pa3sHOOOpasHbie TpaduyuecKre MOAeTH —
TPEYTONBHUKH U TOUKH, IPSMOYTOJIBHUK, IPSMOYTOJIbHBIN Hapaiuienenunen. Bxirogarores B yueOHBIN porece Kak 00BEKT UCCIEeI0BaHUS U KaK CPEICTBO 00yUeHUS
TaKye MOHSTHUS, KaK 4acTh U IIeJ0€, B3aUMOJCHCTBHUE YacTell, oneparop u anroput™. Hampumep, B 1 kiacce ydamuecs: n3y4aroT pa3OueHHE MHOMKECTB (TpyII
MpPEeIMETOB) M BEJIMYMH Ha YacTH, B3aMMOCBSA3b LEJOr0 U €ro YacTei. Y CTaHOBIIEHHBIE 3aKOHOMEPHOCTH CTaHOBSTCS 3aT€M OCHOBOW ()OPMHUPOBaHUS y JETEH
MPOYHBIX BHIUYMCIUTEIBHBIX HABBIKOB 1 00YUEHHSI MX PELLICHUIO YPaBHEHUH M TEKCTOBBIX 3aJad.

Bo 2 knacce nmpu u3y4eHu# oOIIEro HMOHSTHS ONEPalM PACCMATPUBAIOTCS BONPOCHL: HaJ KaKUMH OOBEKTaMH BBINOJIHACTCS OIEpalsl B UM 3aKJII0YaeTCs
omepanus; KakoB pe3yipTaT onepanuu? IIpu 3ToM omepauuu MOTyT OBITh Kak alCTpakTHBIMH (MpHOaBIICHHE WM BHIYMTAHUE JTAHHOTO YHCJa, YMHOXXCHUE Ha
JAHHOE YKCJIO U T. [.), TAK U KOHKPEeTHBIMU (pa30opka u cOOpKa UTPYLIKH, MPUTOTOBICHUE €1bl U T. 1.). [Ipu paccMoTpeHnn Tr00bIX onepanuii CTaBUTCS BOTIPOC O
BO3MOXHOCTH MX 0OpallleHHs, I0CIEA0BATEIbHOTO BEIIIOJIHEHUS, IEPECTAHOBOYHOCTH U COYETAHHH.

3HAaKOMCTBO y4alllUXCsl C PA3IUYHBIMU BUJAMHU MPOTpaMM — JIMHEHHBIMY, pa3BETBIEHHBIMY, [IMKIMYECKUMHU — HE TOJIBKO ITOMOTAeT UM yCIEIIHee HU3yYUTh
MHOTHYE TPAAULIOHHO TPy IHbIE BOIIPOCHI YMCIOBOM JTMHUM (HAIIpUMeEp, MOPSAI0K JEMCTBUN B BHIpAXKEHUSAX, aNTOPUTMBI TEHCTBUI C MHOTO3HAYHBIMH YHCIIAMH), HO
U pa3BUBAeT AJITOPUTMUYECKOE MBIIIJICHUE, HEOOXOOUMOE [IJisi YCIEIMIHOTrO HCIOJb30BaHUSA KOMIBIOTEPHON TEXHUKH, JKU3HH M JAESITEIBHOCTH B
nH(pOpMaMOHHOM 00IIeCTBe.

PazBuTre anredpanyeckoi JUHUU TAKKE HEPA3pPHIBHO CBSI3aHO C YMCIOBOM, BO MHOTOM JOMONHET e€ W oOecrneunBaeT Jydllee MOHUMaHUE W yCBOCHUE
M3y4aeMoro MarepHania, a TaKk)Ke TOBBIIIAeT YPOBEHb 00OOIIEHHOCTH YCBAaMBAEMBIX ACTHMH 3HAHWH. Yualluecs 3alHCHIBAIOT BBHIPRKEHHSI M CBOHCTBA YHCEI C
MIOMOILbIO OYKBEHHON CUMBOJIMKH, YTO IOMOTaeT UM CTPYKTYPUPOBATh U3y4YaeMblli MaTE€pHall, BBIIBUTH CXOJCTBA U Pa3Inyusl, aHAJIOTHH.

Kak mpaBuio, 3amuch oOIKMX CBOWCTB OMEpalHii HaJg MHOXECTBAMH U BEJIMYMHAMH OOTOHSET COOTBETCTBYIOLIME HABBIKM YYaIIUXCS B BBIOJIHCHUU
AQHAJIOTUYHBIX OTlepanuii HaJ YruciamMy. DTO MO3BOJISIET CO3AaTh ISl KKAOHW U3 TAKUX ollepalnuii 00IIyr0 paMKy, B KOTOPYIO ITOTOM, [0 Mepe BBEACHHS HOBBIX KIIACCOB
qucesl, yKIaIpIBalOTCs ONEpally HaJ ATUMH YMCIaMU M UX CBOWCTBA. TeM caMbIM Jaércsl TEOPETHUECKH OOOOIIEHHBIM CIIOCOO OPHUEHTALMY B YYEHHUSX O KOHEUHBIX
MHO’KECTBAX, BEJIMYMHAX U YUCIIaX, TO3BOJISIIOIINN pelIaTh OOLUIMPHBIE KJIACChl KOHKPETHBIX 3a/1a4, YTO 00ECTIeUNBAET KAUECTBEHHYIO IIOJITOTOBKY AETEH K H3YyUCHHIO
MPOTPaMMHOT'0 MaTepuaa 1o anredpe cpeHei NIKOJIbI.

N3ydeHne reoMmeTpu4ecKoi JHHHUHM B Kypce MaTEMaTHKH HAYMHAETCA JOCTATOYHO PaHO, IIPH 3TOM Ha MEPBBIX MOPaX OCHOBHOE BHUMAHHE YAEISIETCS
Pa3BUTHIO IMPOCTPAHCTBEHHBIX NPEICTaBICHHUH, BOOOpPaKEHMS, PEUM M NPAKTUUECKUX HABBIKOB YEPUCHHS: y4allhecsl OBJIAJCIOT HAaBbIKAMU PabOThI C TAaKHUMHU
U3MEPUTENBHBIMU U YEPTEKHBIMU HHCTPYMEHTAMMU, KAK JIMHEWKA, YTOJIbHUK, & HECKOJIBKO I035KE — LIUPKYJIb, TPAHCIIOPTUP.

[Iporpamma mpeaycMaTprBaeT 3HAKOMCTBO C INIOCKMMU H ITPOCTPAHCTBEHHBIMHU T€OMETPHUYECKUMH (PUTYpaMH: KBaJPATOM, IPSIMOYTOIBHUKOM, TPEYTOIBHUKOM,
KpPYroM, KyOoM, napajuieienune oM, WIITHHAPOM, THPAMUI0H, mapoM, KoHycoM. Pa3spezanune guryp Ha 4acTH M COCTaBJ€HHE HOBBIX (PUIyp W3 MOITYUYCHHBIX
qyacTell, uepueHue pa3BEPTOK M CKIEHBAaHUE MoJeled (QUryp mo ux pa3BEPTKaM pa3BHBAaET MPOCTPAHCTBEHHBIC NPEJCTABICHHS JIETe, BOOOpaKeHHE,
KOMOWHATOpHBIE CMOCOOHOCTH, (OpMHpYET NpPaKTUYECKHEe HABBIKH W OJHOBPEMEHHO CIIYXHT CpEJCTBOM HArJISAHOW WMHTEPIPETAMA M3y YaeMbIX
apupmMeTHnIeckux (HakToB.

B pamMkax reomeTpuuecKoil JIMHAN ydaluecs 3HAaKOMATCS Takke ¢ 0ojiee abCTpakTHHIMU NOHATHSIMHU TOYKH, IPSIMOH U JIyda, OTpe3Ka U JOMaHOW JIMHHH,
yIJIa ¥ MHOTOYTOJTbHUKA, O0JIACTH ¥ TPAHHUIIBL, OKPYKHOCTH M KPYTa U JIP., KOTOPbIE UCTIONB3YIOTCS JUIs PEIIeHUs pa3HOOOpa3HbIX MPAKTUUECKUX 33/1a4.

3anac reoMeTpUYeCKHX MPEICTABICHUH U HaBBIKOB, KOTOPBIM HAKOIUIEH y ydammxcs kK 3—4 KiaccaM, O3BOJIAET NEPEHTH K UCCIEOBAHHIO TE€OMETPUIECKUX
¢uryp m OTKpBITHIO MX CBOMCTB. C NOMOILBIO MOCTPOCHUH M HM3MEPEHHMH YdYalluecs BBISBISIOT Pa3IMYHbIE T€OMETPUUYECKHE 32 KOHOMEPHOCTH, KOTOpbIC
(hopMyIHPYIOT KaK MPEII0II0KEeHHE, THITOTE3Y. DTO TOTOBUT MBIIIJIEHHE YYAIUXCS U CO31a€T MOTUBAIIMOHHYIO OCHOBY JIJIsI M3YUYEHHUS CHCTEMAaTHIECKOTO Kypca
F€OMETPUH B CTAPIINX KJIACCaX.

Takum oOpazom, reomMeTpudecKas JMHHS Kypca TaKKe HETOCPEJICTBEHHO CBs3aHa CO BCEMHU OCTAIBbHBIMH JIMHUSIMH Kypca — YHCIIOBOM, aareOpaniecKoi,
JIOTUYECKOH, (PYHKIIMOHAIBHOM, aHAIM30M JaHHBIX, PELIEHUEM TEKCTOBBIX 3a]1a4, KOTOPBIE, B CBOIO OUYEpE/b, TECHO MIEPEIIIETAIOTCS APYT C IPYTOM.

JocTatouyHo cephEé3HOE BHHUMAHHE YJENseTcs B JIAHHOM Kypce Pa3BUTHIO JIOTHYECKOW JMHUM TPU W3YYEeHUH apu(PMEeTHUecKuX, anreOpamdecKux u
TreOMETPUYECKHX BOMPOCOB IporpaMmebl. llpakTuuecku Bce 3afaHus Kypca TpeOyIOT OT YYalluxcs BBIIOJHEHUS JIOTHYECKUX ONepalyii — aHaliu3a, CUHTE3a,



cpaBHEHHS, 0000IIEHNUs, aHAIOTHH, KIacCCHU(PUKALUHU, CIIOCOOCTBYIOT Pa3BUTHUIO MO3HABATENBHBIX MPOLECCOB — BOOOPa)KEHUs, HaMSTH, PEYH, JJOTHIECKOTO
MBIIIICHUSL.

B pamMkax norn4eckoi IMHUM yJaIyecs OCBauBalOT MaTEMaTHUECKUH SI3bIK, IPOBEPSIOT HCTUHHOCTH BBICKa3bIBAHUH, CTPOSIT CBOU CY>KICHHUSA U 00OCHOBBIBAIOT
ux. Y ydamuxcs (OpMUPYIOTCS HauaJlbHbIE IPEACTABICHUS O S3bIKE MHOYKECTB, PA3IMYHbBIX BUAAX BBICKA3bIBAHUI, CIIOKHBIX BBICKA3bIBAHUSIX C COI03aMU M U KA.

JIlunus aHaau3a JaHHBIX [EJEHANPABICHHO (GOopMHUpYeT y yJaluxcs UHPOPMAIMOHHYIO TPaMOTHOCTh, YMEHHE CAaMOCTOSITENILHO TONydaTh HH(pOpMALHIo 13
Ha0roieHuid, 6ecel], CIpaBOYHUKOB, SHIMKIONEUH, VHTepHeTa 1 paboTaTh ¢ MOMy4YeHHOH MHpOPMAaLUe: aHAIN3UPOBATh, CUCTEMAaTU3UPOBATh U IPEICTABIATH B
pasnu4Hoi Gpopme, B TOM uucie B popme Tabnuw, fuarpamMm U rpadvkoB; A€NaTh HPOTHO3b! U BBIBO/IBL; BBIIBIITH 3AKOHOMEPHOCTH U CYLIIECTBEHHBIE IPU3HAKH, IPOBOIUTH
KiaccH(HUKAIUIO; COCTABIIATH pa3iNyHble KOMOWHALIMK U3 33IaHHBIX 3JIEMEHTOB U OCYLIECTBIISITH epedOp BapUaHTOB, BBIACISITH U3 HUX BapUaHTHI, yIOBICTBOPSIOIINE
33/IaHHBIM YCJIOBHSM.

B kypce mpemycMOTpEeHO CHCTEMAaTHYECKOE 3HAKOMCTBO YYAIMXCS C HEOOXOOUMBIM HHCTPYMEHTapUEeM OCYILECTBIECHHS 3THX BHIOB IESITEIBHOCTH — C
opraHu3anyeil vHpopMalru B CIOBapsX U CIPAaBOYHUKAX, CIIOCOOAMHU YTEHHWS M MOCTPOCHUS JUarpaMm, TaOnui ¥ rpaduKoB, METOJAMU paOOTHI C TEKCTAMH,
MOCTPOCHUEM M HCIIOJIHEHHEM arOPUTMOB, CIOCOOAMH CHCTEMAaTHYECKOTO nepebopa BapuaHTOB ¢ TIOMOIIBIO IepeBa BO3MOXKHOCTEH U Ap.

Wndopmaunonusie ymeHus GOpMHUPYIOTCS KaK Ha ypOKax, TaK U BO BHEYPOUHOM MPOEKTHOH NEATEIbHOCTH, KPYKKOBOH paboTe, NP CO3AaHUU COOCTBEHHBIX
UH(OPMAIMOHHBIX 00BEKTOB — Mpe3eHTanui, COOPHUKOB 3a1a4 1 IPUMEPOB, CTEHIa3eT U MHPOPMALIMOHHBIX JIUCTKOB U T. A. B X07€ 3Toi AesiTeIbHOCTH ydamuecs
OBJIaJICBAlOT HAYaJIaMU KOMIIBIOTEPHOH IPaMOTHOCTH U HaBBIKAMHU PabOTHI ¢ KOMIBIOTEPOM, HEOOXOUMBIMH JUIS TPOJOJDKEHHUS 00pa30BaHus Ha CIEAyOUIeH
CTYIIEHH OOYYeHUs U IJISl )KU3HU.

DOYHKIUOHAJIBLHAS JUHHUSA CTPOUTCS] BOKPYT HOHATHS (YHKIHOHAJIBHONW 3aBHCHUMOCTH BEJIMYUH, KOTOpas SBISETCS MPOMEXKYTOUHON MOJENBI0 MEXIY
peabHON EWCTBUTETHHOCTHIO M OOIIMM MOHSATHEM (YHKIHMU U CIIYKUT, TAKEM 00pa3oM, OCHOBOW W3y4YEeHHUS B CTAPIIHMX KJaccax MOHATHS (QYHKIMH. Ydaiuecs
HaOJIO/IAf0T 32 B3aUMOCBSI3aHHBIM M3MCHEHHUEM PA3IMYHBIX BEIWYWH, 3HAKOMSTCS C MOHSITHEM MEPEMEHHOW BEIMYHMHEI, M K 4 KJlaccy NMPHOOPeTaroT 3HAYUTENbHbIH
ONBIT (PUKCUPOBAHUS 3aBUCUMOCTEH MEXIY BEIMUYNHAMH C I10MOIIBIO TaOJIMII, JUarpaMm, rpavKoB IBMXKEHHS U MpocTeimmx Gopmyd. Tak, yyammuecs cTposT u
UCTIONB3YIOT ISl PEIICHUsI IPAKTHYECKUX 3a1a4 (popMyJibl IUIONIAM IPSIMOYTOJIbHIKA S = & - b, 00béMa mpsiMoyronbHoro napautenenumnena (V =a - b - ¢), mytu (S
=V - 1), croumoctu (C = a - x), padotel (4 = W - t) u np. [Ipu uccienoBaHUM Pa3TMIHBIX KOHKPETHBIX 3aBHCHMOCTEH JETH BBISBISIOT M (PUKCHPYIOT Ha
MaTEeMaTHYECKOM SI3bIKE€ MX O00IIMe CBOMCTBA, YTO CO34aET OCHOBY ISl IIOCTPOEHHS B CTApIIMX KJaccaX OOIIEro MOHATUS (YHKIMH, NOHUMAHHS €ro CMbICIa,
OCO3HAHHS LIEJIECOO0PA3HOCTH U MPAKTUUECKON 3HAUMMOCTH.

3HaHwMs1, TOTyYEeHHBIE IETHMH TIPH U3yUCHUH Pa3IMuHbIX Pa3JeNioB Kypca, HaXOAAT NPaKTHIeCKOe MPUMEHEHHE MPH PEICHUH TeKCTOBBIX 33/1a4. B paMKkax JuHUM
TeKCTOBBIX 3224 OHHU OBJAJEBAIOT PA3IMYHBIMH BHJIAMH MaTeMaTHYECKOH NESTENbHOCTH, OCO3HAIOT MPAKTUYECKOE 3HAUEHHE MATEeMaTHYeCKUMX 3HAHUH, Yy HUX
Pa3BHUBAIOTCS JIOTMYECKOE MBILIICHHE, BOOOPa)KeHHUE, PEUb.

B xypce BBOAATCS 33/1a4M C YHCIOBBIMU U OyKBEHHBIMH JIAHHBIMU Pa3HBIX THIIOB: Ha CMBICI apH(METHYECKHUX JIEWCTBUH, Pa3HOCTHOE M KPAaTHOE CPaBHEHHUE
(GompIme Ha (B) ..., MEHBIIE Ha (B) ...), HA 3aBUCUMOCTH, XapaKTepU3YIOIIKE MPOLECCHl ABWKEHUS (IIyTh, CKOPOCTh, BpeMs), KyIUIH-TIPOJIaKu (CTOMMOCTH, I€Ha,
KOJIMYECTBO TOBapa), paboTsl (00BbEM BBHIIOJTHEHHON PabOTHI, MPOU3BOAUTEIBHOCTE, BpeMs padoThl). B Kypc BKIIOUCHBI 331a41 Ha IPOIIOPLHOHAIbHBIE BEIUYNHBI,
OJTHOBPEMEHHOE PAaBHOMEPHOE JIBIKEHUE JIBYX OOBEKTOB (HaBCTpedy APYT JAPYTY, B TPOTHBOIOJIOKHBIX HAMPABICHUSX, BIOTOHKY, C OTCTABAaHHEM), V yUallHXcCs
(dbopMupyeTcs MpeICTaBIeHUE O MPOIEHTE, YTO CO3AaET MPOYHYIO 0a3y Ul YCHENTHOTO OCBOCHUSI JIAHHBIX TPaJMIOHHO TPYJIHBIX Pa3JelioB MPOrpaMMBbl CpeTHEH
LIKOJIBI.

Cucrema moadopa U pacloIOKEHUA 3ahad co34aéT BO3MOXKHOCTh JUISI MX CPaBHEHUS, BBISBICHHS CXOACTBA M Pa3jIMuus, UMEIOLIUXCS B3aMMOCBSA 3ei
(B3aumMHO OOpaTHBIC 3a/1a4H, 3a/Ia4M OJJMHAKOBOTO BHJIA, UMEIOIINE OJNHAKOBYI0 MaTEeMATHYECKYI MOJEb u JIp.). OCOOEHHOCTBIO Kypca SIBISIETCS TO, YTO MOCIIe
MJIaHOMEPHOW OTpabOTKM HEOONBIIOro 4Ymucia O0a30BBIX THIOB PpEIICHUS NPOCTHIX M COCTaBHBIX 3aJad YydYallUMCs INPEIaraeTcsl IIUPOKHH CIEKTp
Pa3HOOOpa3HbIX CTPYKTYP, COCTOSIIMX U3 3TUX 0A30BBIX 3JIEMEHTOB, HO COJEPKALIMX HEKOTOPYIO HOBH3HY M Pa3BHUBAIOIIMX y JACTEH YMEHHE NIeCTBOBATH B
HECTaHJ]aPTHOM CUTYalIUH.

Bounbioe 3HaueHne B Kypcee yaessieTcsi OOy4eHHI0 YYalluXcsl MPOBECHUI0 CaMOCTOSTEIbHOIO aHalu3a TEKCTOBBIX 3aJiad, cHadaja MPOCTHIX, a 3aTeM U
COCTaBHBIX. YUalllMecsl BBISBISIOT BEJIMYUHBI, O KOTOPBIX MAET peub B 3ajadye, yCTAaHABIMBAIOT B3aWMOCBS3M MEKAY HHMH, COCTAaBISIOT IUIaH perieHus. [lpu



HEOOXOIMMOCTH HCHOJNIB3YIOTCS Pa3HOOOpasHble rpauueckue MOJACIH (CXEMbl, CXEMaTHYeCKUE PUCYHKH, TaOJHIBI), KOTOpble 00ECIEeYMBAIOT HATJIAJHOCTD U
OCO3HAHHOCTb OIPE/ICIICHHUS TUIaHa perieHus. JleTr yyaTcst HaXOUTh pa3inyiHbIe CIIOCOObI pelICHHs U BBIOUPAaTh HanboJiee pallMoOHANIbHbIC, 1aBaTh MOJHBIA OTBET
Ha BOIIPOC 33/1a4H, CAMOCTOSITEIIHO COCTABIIATh 3a/1a4H, aHATU3HUPOBATH KOPPEKTHOCTH (POPMYITUPOBKH 32/1aUH.

JIuHMS TEKCTOBBIX 3a/1a4 B JAHHOM KypCe CTPOHMTCSI TaKUM 00pa3oM, 4ToObl, ¢ OAHOH CTOPOHBI, 00ECIICUYUTh MPOYHOE YCBOCHUE YYAIIUMHCS H3Yy4aeMbIX
METOJIOB paboThI C 3ajJa4yaMu, a C JAPYrod — CO3JaTh YCIOBHS JJIsi MX CHCTEMATWU3aLUK M Ha 3TOH OCHOBE PACKPBITh POJIb M 3HAYCHHE MATEMATHUKH B Pa3BUTUU
00I1IeYEITIOBEUECKOI KYIIBTYPBL.

Cucrema 3aaHuii Kypca JOIMyCKaeT BO3MOXKHOCTb OPraHM3allMd KPY)KKOBOH pabOTHI 1O MaTreMaTHKe BO BTOPOM MOJIOBHHE [Hs, WHAMBUAYAIbHOH MU
KOJUICKTUBHOW TBOPYECKOW, NPOCKTHOW pabOThl, B TOM 4YHCJIE C HCIOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH W JJICKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB.

Y4eOHO-MeTOAMYECKOEe U MATEPHAILHO-TEXHHYECKOe o0ecneyeHue

Knuroneyatnasi npoayxuus

1.JLT. Ilerepcon. MaTematnka: mporpaMMa HadallbHOW MKOIBI 1—4 «Y4dych YIUTBCS» IO 00pa30BaTENbHOM CHCTEME e TeNNbHOCTHOTO MeToaa ooyueHus «lllkoma
2000...».

2. JLT. Ilerepcon. MaTtemaTnka «Y4ych yuuThcs». YueOnuk: 1 kiacc. B 3 gacrsx.

3. JLT. IleTepcon. MaremaTuka «Y4ych y4UThCsS». YueOHuK: 2 kiacc. B 3 gacTsx.

4. JL.T. Ilerepcon. MaTtemaruka «Y4ych yu4uThCs». YueOHuK: 3 ximacc. B 3 gacrax.

5. JLT. IleTepcon. MaremaTuka «Y4ych y4UThCsS». YueOHuUK: 4 kinacc. B 3 gacTsx.

6.JI. T'. Ilerepcon. Matemaruka. Pabouast TeTpans. 4 knacc. B 3 4.

7.JLT. Ilerepcon. CaMOCTOSITENIbHBIE K KOHTPOIbHBIE paOOTHI [T Ha4adbHOU MKOIBL: 1 Kiace. B 2 gactsx.

8. JLI'. Ilerepcon, D. P. bap3yHosa, A. A, HespernunoBa. CamocTosATeIbHBIE M KOHTPOJIbHBIE paOOThI U1 HAYaJIbHOH IIKOJIBL: 2 Kiacc. B 2 gacrsx.

9. JLT. Ilerepcon, A. A. Hesperaunora, T FO. [Tonukaposa. CaMoCTOSTEIbHBIC M KOHTPOJIbHBIC pabOThI JIJIsl HAYAJIBHOM MIKOJIBL: 3 Kiacc. B 2 yactax.

10. JL.T'. Ilerepcon, T. B. T'opsiueBa, T. A. 3y6aBuuene, A. A. HeBperaunoBa. CamocCTOSATENbHBIE U KOHTPOJbHBIE PaOOTHI AJIsl HA4aIbHOM MIKONbL: 4 kiacc. B 2
qacTsX.

11JLT. TTerepcon, M.A. Ky0siea. [Toctpoii cBoro MaTemMaTuky: biok-Terpaas sTamoHoB st 1 kinacca.

12.JLT". Ilerepcon, M.A. KyOsiieBa. [TocTpoii cBoto MmaremaTuky: biok-TeTpaap 3TalloHOB Ai1s 2 Kiacca.

13. JL.T. ITerepcon, M.A. Ky0simeBa. [loctpoii cBoro MaTemMaTrKy: biok-TeTpap 3TajJoHOB [Ist 3 Kiracca.

14. JI.T. ITerepcon, M.A. KyOrimieBa. [Toctpoii cBoto MaTemMaTuky: biok-TeTpaap sTanoHoB 1uist 4 Kiacca.

15.J1.T. ITerepcon. JlestenpHOCTHBIN MeTo 00yueHus: obpazoBatenbHas cuctema «llkona 2000...».JL.T". [letepcon, FO.B. Aramos. ®opmupoBaHue 1 JUATHOCTHKA
OpraHU3aIOHHO-pe(IeKCHBHBIX 00IeyueOHbIX YMeHUH B 0OpazoBaTenbHoi cucreme «lllkoma 2000...».

16.JLT". [letepcon u ap. Kak nepeiitu k peanuzanuu ®I'OC Broporo nokonenus mo odpasosarensHoi cucteme «llkoma 2000...».

17.JLT. IletepcoHn. MeTonnueckne peKOMEHANH K yueOHHKY | Kilacca Ha4albHOW IIKOJIBI.

18. JL.T'. Ilerepcon. MeToanveckne peKOMEHAAUH K yueOHUKY 2 Klacca Ha4aJIbHOM LIKOJIBI.

19. JLT'. Ilerepcon. MeTtoanveckne peKOMEHAaUH K yueOHUKY 3 Kilacca Ha4aJbHOM LIKOJIBI.

20. JL.T. Ilerepcon. MeTtoauyeckne peKOMEHIAINH K yueOHUKY 4 Klacca Ha9allbHOM IIKOJIBI.
21.J1. T'. Iletepcon, U. I'. JlunatankoBa. Y CcTHBIE ynpaxHeHUs. 1 kiacc. MeTtoaudeckoe mocooue.

22.JI. T'. Ilerepcon, W. I'. JlunatHukoBa. Y cTHBIE yHpaxkHeHHs. 2 Kinacc. MeTtonnueckoe nocooue.

23. 24.
Martemaruka: 1 xinacc. CrieHapu# ypoKOB 110 TEXHOJOTHH AesiTensHocTHOro MeTona «lkoma 2000...». [Tox pen. JL.I'. Ilerepcom.
JL.T'. Ilerepcon, N.I'. JIunaTHukoBa. Y CTHBIE YIIpaKHEHMS [T0O MaTeMaTHKe: 1 Kiacc.



Pe3yabTaThl H3yueHHs1 Kypca
ConepxaHue Kypca MaTeMaTUKy 00eCIIeUnBaCT Pealn3aluio CIeIyIOUINX JUIHOCTHBIX, METalPEIMETHBIX 1 IPEAMETHBIX PE3yIbTaTOB!

Jluunocmmuwie pe3yibmamasl

1. CraHoBNEHUE OCHOB I'PaXKAAHCKOW POCCUNCKOW MAEHTUYHOCTH, YBaXKEHHsI K CBOEH ceMbe M APYTHM JIOJsAM, cBoeMy OTeuecTBy, pa3BUTHE MOpabHO-
3THYECKUX KaueCTB JUYHOCTH, aIEKBAaTHBIX MIOJHOLIEHHON MaTeMaTH4ecKOil AeATEIbHOCTH.

2. llenocTHOE BOCTIPUATHE OKPYXKAIOIIETO MUPA, HauallbHbIE TPEICTaBICHNsI 00 HCTOPUH PA3BUTUSI MATEMAaTHYECKOTO 3HAHUS, POJIM MATEMAaTUKU B CHCTEME
3HAHUMN.

3. OBnaneHue HayaJbHBIMU HaBBIKAMU AJANTAalliy B JUHAMUYHO U3MEHSIOIIEMCSI MUPE Ha OCHOBE MeToa pe(IeKCUBHOI CaMOOp raHU3aliH.

4. IlpunsaTre connaabHOM POIM YYEHUKA, OCO3HAHUE JIMYHOCTHOIO CMBICIIA YUEHUS U UHTEPEC K U3YUCHHUIO0 MaTEMaTHKU .

5. Pa3zBuTre caMOCTOATENBHOCTH M JINYHOW OTBETCTBEHHOCTH 3a CBOU MOCTYIIKH, CIOCOOHOCTH K pepieKCHBHON caMOOIIEHKE COOCTBEHHBIX JIe HICTBUI U
BOJICBAsI CAaMOPETYJISILUS.

6. OcBoeHNE HOPM OOILIEHHUS] 1 KOMMYHHKAaTUBHOTO B3aUMOZCHCTBHS, HABBIKOB COTPYIHHYECTBA CO B3POCIBIMU M CBEPCTHUKAMHU, YMEHUE HAXOIUTH BBIXOJIbI
W3 CIIOPHBIX CUTYaLIUM.

7. MoTuBamus K paboTe Ha pe3ylnbTaT Kak B HCIIOJHUTENLCKON, TaK M B TBOPUECKOM JIEITEITBHOCTH.

8. YcraHOBKa Ha 3I0pOBBIN 00pa3 KU3HHU, CIIOKOIHOE OTHOIIICHHE K OIMMOKe Kak pabodeil cutyanuu, TpeOyromeid KOppeKIru; Bepa B ceOs.

MemanpedmemHnule pe3yibmamaol

1. YMeHue BBINONHATH TPoOHOE ydeOHOE NEHCTBUE, B CIydae €ro Heyclexa rpaMOTHO (PMKCHUPOBATh CBOE 3aTPyJHEHHE, aHAIM3UPOBATh CUTYALIUIO, BBISABIIATE U
KOHCTPYKTHUBHO YCTPaHATh IPUUUHBI 3aTPYAHEHUSL.

2. OcBoeHHME HAYAIIbHBIX YMEHU U IPOEKTHOM AESTENILHOCTH: TOCTAHOBKA U COXpaHEHNeE 1iejiell y4eOHOM JIesITeIbHOCTH, onpe/ielienne Hanboee 3QPeKTHBHBIX
croco0O0B M CPEICTB AOCTHXEHUS pe3yJbTaTa, INIAaHUPOBAHUE, IPOTHO3UPOBAHHE, peaTU3als HOCTPOSHHOIO POEKTA.

3. YMeHune KOHTPOJIMPOBAaTh U OLIEHUBATh CBOM yueOHBIE ICHCTBHSA HA OCHOBE BBIPAOOTaHHBIX KPUTEPUEB B COOTBETCTBUH C ITOCTABJICHHOH 33/1a4€i M yCIOBUSAMU
e€ pealn3alyu.

4. OnbIT UCTIONB30BAHMS METOIOB PELICHHS IPOOJIEM TBOPUYECKOTIO U IIOMCKOBOI'O XapakKTepa.

5. OcBoeHre HavaJIbHBIX (POPM MMO3HABATEILHON U IMYHOCTHOH pedIeKCHH.

6. CriocoOHOCTh K MCIIONIb30BAHHIO 3HAKOBO-CUMBOJIMYECKHUX CPEJICTB MaTeMaTHUecKoro si3bika u cpenctB UKT nis onucaHust 1 MCCIeIOBAaHUS OKPYIKAIOIIETO
Mupa (TpeacTaBicHue HHPOPMAIIUH, CO3/IaHIe MOJIeNiel 3y4aeMbIX 0ObEKTOB H MPOIIECCOB, PellleHne KOMMYHHKATUBHBIX W 10 3HABATENIBHBIX 33/1a4 U JIp.) U KaK
0a3bl KOMIIBIOTEPHOM I'PAMOTHOCTH.

7. OBnajeHue pa3IMYHBIMM croco0aMu MOHMCKa (B CIPAaBOYHON JMTepaType, 0Opa3oBaTeNbHBIX HHTEpHET-pecypcax), cOopa, o0paboTku, aHauu3a,
OpraHM3ally U epeadn nH(OpPMAaIK B COOTBETCTBUY C KOMMYHHKATHBHBIMH U TIO3HABATEILHBIMH 33J]a4aMHi, yMEHHE TOTOBUTH CBOE BBICTYIIJIEHHE U BBICTYNAaTh
C ayJuo-, BUJICO- U IpaUIECKUM COIPOBOKACHUEM.

8. ®opmupoBaHue crielMPUUECKUX IJIs1 MATEMAaTUKHU JIOTHYECKUX ONepaluii (CpaBHEHHE, aHAIIN3, CHHTE3, 0000ILeHIe, KIacCu(pUKaIys, aHaJIorusl, YCTaHOBJICHHE
MIPUYMHHO-CIIEICTBEHHBIX CBA3€H, IOCTPOEHHWE pACCYXACHHWH, OTHECEHHWE K W3BECTHBIM MOHATHAM), HEOOXOAMMBIX YENOBEKY [UIsl TOJTHOLEHHOTO
(YHKIIMOHUPOBAHHS B COBPEMEHHOM OOILECTBE; Pa3BUTHE JIOTHYECKOTO, IBPUCTHUECKOTO U aJITOPUTMHUYECKOTO MBIIIJICHUSL.

9. OBnazneHNe HABBIKAMU CMBICJIOBOTO YTEHHSI TEKCTOB.

10. OcBoeHre HOPM KOMMYHHKATHBHOTO B3aMMOZEHCTBHS B MO3HUIIMIX «aBTOPY», KKPUTHKY», IIOHUMAOIINI, TOTOBHOCTH BECTH AUAJIOT, PH3HABATH BO3MOYKHOCTD
Y TIPaBO KaXKJI0TO MMETHh CBOE€ MHEHHE, CIOCOOHOCTh apryMEHTHPOBATH CBOIO TOUYKY 3PEHUS.



11. YMeHue paboTaTh B Iape U TPyIIIe, JOrOBAPUBATHECS O PACIPEAICIICHUN (QYHKIMIA B COBMECTHOM JEATETbHOCTH, OCYIIECTBISATh B3aMMHBIA KOHTPOJIb,
aJICKBaTHO OIICHUBATh COOCTBEHHOE TMOBEJICHHE M MOBCJCHUEC OKPYXKAIOIINX; CTPEMIICHHE HE JIOMYCKaTh KOH(MIMKTHI, a MPU UX BO3ZHUKHOBCHHH — TOTOBHOCTH
KOHCTPYKTHUBHO UX pa3pemniarh.

12. HavanpHbIe TIpe/ICTABICHAS O CYIITHOCTH M OCOOEHHOCTSX MaTeMAaTHIECKOTO 3HAHMS, ICTOPUH €TO Pa3BUTHS, €T0 0OOOIEHHOTO XapaKTepa U POJIH B CHCTEME
3HAHUU.

13. OcBoeHne 6a30BBIX MMPEIMETHBIX I MEXIPEIMETHBIX MOHITHN (AITOPUTM, MHOXKECTBO, KiIacCU(UKAIMSA U Ap.), OTPAKAIONINX CYIIECTBEHHBIEC CBSI3H U
OTHOIIICHHSI MEX/Ty OOBEKTaMHU 1 TIPOIIECCAMH PA3IMYHBIX TIPEIMETHBIX 00J1acTel 3HaHUSI.

14. YMenue pabotaTh B MaTepualibHON U MH(QOPMAIIMOHHOH cpelie HaYallbHOTO 00IIero o0pa3oBaHus (B TOM YHUCIIE ¢ YICOHBIMU MOJICIISIMUA) B COOTBETCTBHUH C
coJiepKaHueM ydeOHOro npeamera «MaremaTukay.

Ilpeomemnvie pezynomamol

1. OcBoeHune OIBITa CAaMOCTOSITEIFHON MaTeMaTH4ecKON AEATEIbHOCTH 10 HOJyYEHHIO HOBOTO 3HAHMS, €ro MpeoOpa30BaHHI0 M NMPUMEHEHHIO IS PELIeHHUS
y4eOHO-T103HaBaTEIbHBIX U yUCOHO-IIPAKTHUECKUX 3a/a4.

2. Wcnonb3oBanue NpruoOpPEeTEHHBIX MaTeMaTHYECKUX 3HAHUHN JIsl OTUCAHUS U OOBSICHEHHUS OKPYKAIOMIUX TPEIMETOB, IPOLIECCOB, SBJICHHM, a TAKXKE OLICHKU
HX KOJIMYECTBEHHBIX U ITPOCTPAHCTBEHHBIX OTHOLIECHUM.

3. OBnageHue yCTHOM M MUCbMEHHOM MaTEMaTHIECKON pEUbi0, OCHOBAMH JIOTHUECKOT0, 9BPUCTHUECKOTO U AITOPUTMUYECKOTO MBIIIIEHHS, TPOCTPAHCTBEHHOTO
BOOOpa)keHUsI, CUETa ¥ U3MEPEHHUS, IPUKUIKY 1 OLICHKHU, HATJISAHOTO MPEACTABICHHS JaHHBIX U IPOLIECCOB (CXEMBbI, TaOIUIIBI, UATPAMMBbI, IPpaUKH), HCTIOTHEHUS U
IIOCTPOEHUS aITOPUTMOB.

4. YMeHue BBIIOTHATH YCTHO U MMCBbMEHHO apu(METHUECKUE AEUCTBHS C YMCIaMH, COCTaBIISITh YHCIOBBIE U OYKBECHHBIC BHIPAKECHUS, HAXOIUTh UX 3HAUYCHUS,
peliaTh TEKCTOBBIE 3a/ayH, MPOCTEHINNE YPaBHEHHUS U HEPaBEHCTBA, UCIIOJHATH U CTPOUTH AITOPUTMBI, COCTABIISTh U UCCIENOBATh MpocTeimue (HopMyIbl,
pacro3HaBaTh, H300paXkaTh U UCCIIEOBATH TEOMETPUUECKUE PUTYPHI, pad0TaTh ¢ TAaOJIMIAMHU, CXeMaMH, JUarpaMMaMiu U rpaduKaMy, MHO)KECTBAMH U IETIOYKAMH,
[IPEACTABIISATH, AaHAIM3UPOBATh U HHTEPIIPETUPOBATH JJAHHBIE.

5. IlpnoOpeTenne HadyaJIbHOTO ONbITa IPUMEHEHHUS] MaTEMaTHYeCKUX 3HAHUH 1151 pelieHusl yueOHO-1103HAaBATENbHBIX U y4eOHO-TIPAaKTHYECKHX 3a/1ad.

6. [IproOpeTeHre epBOHAYAIBHBIX MIPEJICTABICHHUI O KOMITBEOTEPHOW TPaMOTHOCTH.

7. llpuoOpeTeHne nepBoHAYATLHBIX HABBIKOB pabOThI HA KOMIIBIOTEPE.

1 kacce

Obyuarwwiueca nayuamca:
e Ha3pIBaTh IOCIEIOBATEIILHOCTE urcel oT 1 1o 20; pa3psHbril coctaB uucen ot 11 mo 20;
Ha3bIBaTh W 0003HAYaTh ONEPAIIUHU CJIOKEHHUS M BHIYUTAHMUS,
TaOJIMILy CIIOXKESHHS OJIHO3HAYHBIX YHUCENT U COOTBETCTBYIOIIMX ClIydacB BRIYMTAHUS B nipeaenax 10 (Ha ypoBHE HaBbIKa).
CPaBHMBATD I'PYIIIbI MPEAMETOR C MOMOIIBIO COCTABJICHUS T1ap;
YUTaTh, 3aITUCHIBATh M CPABHUBATH Yncia B Ipenenax 20;
HAXOWTh 3HAYCHHS BBIPAXKCHHM, COJCPKAIIUX OIHO JIeHCTBHE (CII0KEHNE WIIH BRIYUTAHHUE);
peliaTh IPOCThIC 3a1a4H:
a) PaCKpPHIBAIOIINE CMBICIT ICHCTBUI CIIOKEHUS U BEIYUTAHHUS,
0) 3a1aun, IpU PEIICHUH KOTOPBIX UCIIOJb3YIOTCS MOHITHS «YBEIHUUUTh HA ...», KYMEHBIIUTh Ha...»;
B) 3ajlaud Ha Pa3HOCTHOE CPAaBHEHHUE;



pacmo3HaBaTh TeOMETPHUECKHE (PUTYPBI: TOUKY, MPIMYIO, JIy4d, KPUBYIO HE3aMKHYTYIO, KPUBYIO 3aMKHYTYIO, KPYyT, OBaJl, OTPE30K, JJOMaHyI0, YTOJI,
MHOTOYTOJIbHHK, TPSIMOYTOJIbHUK, KBaApaT.

06yualomue noayuyam 603MONCHOCHb HAYUUMbCA:

BBIJICTIAITH TIPU3HAKH MIPEIMETOB: IBET, (hopMa, pa3Mep, Ha3HAYCHUE, MaTePHAI;

BBIZICTIATh YaCTh IPEIMETOB M3 OOJbIIel Ipynmbl HA OCHOBE OOIIETO NMpH3HAKa (BHIOBOE OTIMYME), OOBEIMHATH TPYIIBI MIPEAMETOB B
OombIryto rpymmy (1es10e) Ha OCHOBE OOIIEro Mpu3Haka (POJ0BOE OTIIMYHE);

HPOU3BOJUTH KIIACCU(PHKAIMIO TIPEIMETOB, MATEMAaTHYECKIX 00BEKTOB 10 OIHOMY OCHOBAHUIO;

HAaXOJMTh 3HAUCHHUS BBIPOKCHUH, COIEPKAIINX JBa ICHCTBHSA (CI0KESHHUE W/UITH BEIYUTaHUE) 0e3 CKOOOK;

CpaBHMBATh, CKJIaIbIBATh M BHIYUTATH MIMCHOBAHHbIC YNCIIa,;

peurath ypaBHeHHs BUga ¢ £x = b; x —a = b;

pelath 3a7a4u B ABa JEHCTBHS Ha CIOKEHUE U BBIUUTAHUE;

y3HaBaThb W Ha3blBaTh IUIOCKHE T€OMETpHYECKHE (GUTYpPHl: TPEYTOJBHUK, YETHIPEXYTOJbHUK, TISTUYTONBHUK, MIECTHYTOJBHHK,
MHOT'OYTOJIBHUK; BBIJCISATH M3 MHOKECTBA YETHIPEXYTOJIBHUKOB IMPSIMOYTOJIBHUKH, M3 MHOKECTBA IMPSIMOYTONBHUKOB — KBaJpaThbl, W3
MHO’KECTBA YTJIOB — IIPSIMOH yToJ;

OIIPEAENATh [UIMHY JAHHOTO OTPE3Ka;

YUTATh WHGOPMAITHNIO, 3aMMCAHHYIO B TAOIHUILY, COJEpXKAIILYI0 He OoJiee TPeX CTPOK M TPEX CTOJIOIOB;

3aIOHATH TaOIUILY, COAEPIKAIYIO HE O0JIee TPeX CTPOK U TPEX CTOIOIOB;

pemrath apupmMeTHIecKkrue pedychl U YUCIOBBIE TOJIOBOJIIOMKH, COAepIKalue He Oojee IBYX IeHCTBHUIL.

TaOJUIy CI0KEHHS M BEIYUTaHUS B Tpenenax 20;

Ha3BaHUE KOMIIOHEHT M pe3yJIbTara JeHCTBUI CI0KEHUS U BBIYUTAHUS, 3aBHCUMOCTh MEXIY HUMH;

HEePEMECTUTEIEHOE CBOWCTBO CIIOKCHUS;

€IMHUIB I3MEPEHHS JUTUHBI, 00beMa M MacChl (CAaHTUMETP, ACHUMETP, JIUTP, KUIOTPAMM).

2 Kkjaacce

Oobyuarowuiica Hayuumcs:

MCIIOJIb30BAaTh MIPH BBINOJHEHUH 33/IaHU: 3HAHUE Ha3BaHUU U MocieqoBaTesbHOCTH yucen ot 1 1o 100;

* MCIIOJIH30BATh MPU BBIUUCIIEHUAX Ha YPOBHE HABBIKOB 3HAHUS TAOJUYHBIX CITyYaeB CIOKEHHUS OJTHO3HAYHBIX YHCEII U COOTBETCTBYIOIINX
UM CJIy4yaeB BbIUYMTaHUs B npezenax 20;

* FCTIOJIb30BaTh MPU BBHITTOJTHEHUH apU(PMETHICCKUX JTCUCTBUI Ha3BaHUS U 0003HAYEHUS OTIEPAIi YMHOXKEHUS U JCJICHHUSI;

* ICTIOJIb30BaTh IPH BBIYMCICHUSAX HA YPOBHE HaBbIKA 3HAHUS TAOIUYHBIX CITy4aeB YMHOKEHUS OJTHO3ZHAYHBIX YHCEI M COOTBETCTBYIOIINUX
UM CJTy4aeB JeJICHUS;

* OCO3HAHHO CJIEJIOBATh AJITOPUTMY BBIMIOJTHEHUS IEHCTBUI B BBIPAKEHUAX CO CKOOKaMH U 0€3 HUX;

* FICTIOJIb30BaTh B PEUW Ha3BaHUE €AMHUI] ©3MEPEHUS JJIMHBI, MAaCChl, 00bEMa: METp, ACIIUMETP, CAHTUMETP, KAJIOTPaMM, JIUTP; ® YATATh,
3aluChIBaTh U CpaBHUBATH yKcia B npeaenax 100;

* OCO3HAHHO CJIEI0BATh AJITOPUTMAaM YCTHOTO M MMCbMEHHOTO CIOKEHNS U BIYUTaHUs yuceln B npeaenax 100;



* pemarh MPOCThIE 33Ja41, PACKPHIBAIOIINE CMbICI ICHCTBHS CII0KEHUS U BEIYUTAHUS, YMHOXKECHHUS U JICJICHUS, UCTIONb3YIOLIHE TOHATHS
«YBEJIMYMTS B...(HA...), YMEHBLIUTH B... (Ha...)»; HA pA3HOCTHOE M KPAaTHOE CPABHEHUE;

* HaXOJWUTh 3HAUYECHUE BBIPAKECHUH, COIEPKAIIUX BA-TPH AeHCTBUA (CO CKOOKamu U 6€3 CKOOOK);

* peliaTh ypaBHEHMsI BUJa a+/- X = B; X —a = B;

* U3MEPATH JUIMHY JaHHOT'O OTPE3Ka, YEPTUTh OTPE30K JaHHOM JJINHBI,

* y3HaBaTh U Ha3bIBaTh IUIOCKUE YIUIBL: IPSIMOM, TYNOM U OCTpBIi;

* y3HaBaThb W Ha3bIBaTh IJIOCKHE TE€OMETPUYECKHE (UTYpPBI: TPEYrOJbHUK, YETHIPEXYTOJIbHHK, MATHYTOJBHUK, IIECTHYTOJBHUK,
MHOI'OYTOJIBHUK;

* BBIJICJIATH U3 MHOXECTBA YETHIPEXYTOJIBLHUKOB MPSIMOYTOJIBHUKH, U3 MHOXKECTBA MPSMOYTOJIbHUKOB — KBAJAPATHI;

* pa3In4aTh UCTUHHBIE U JIOXKHbBIC BHICKA3bIBAHUS (BEpHBIE U HEBEPHBIE PABEHCTBA).

Obyuarowuiica noayuum 603MO0HCHOCMb HAYUUMbCA

* HCIOJIb30BATh NP PEIICHUH YUeOHbIX 3aau (OpMYJIbl IEPUMETPA KBaApaTa U MPsIMOYTOJIbHUKA;

* [TOJIb30BATHCS IPU U3MEPEHUH U HAXOXKACHUH IUIOMIACH eMHUIIAMH U3MepeHus Tuomaan: lem2 , 1am?2 ;

* BBINOJHATh YMHOKEeHHE U JieneHue uncen ¢ 0, 1, 10;

* pemaTh ypaBHEHHs BUJa a " X =B,B: X =a, B : a = X;

* HAXO/IUTh 3HaUEHUE BbIpaXeHUl Buja at+/-5; 4-a; a:2; a-4;6:a pu 3aJaHHBIX YUCIOBBIX 3HAUEHUSIX IIEPEMEHHOI;

* pemaTh 3a/1a4u B 2-3 ACWCTBUS, OCHOBAaHHBIC HA YETHIPEX apU(PMETHYECKIX OTEPALIUsIX;

* HaXOAUTh JJIMHY JIOMAHOM U IIEpUMETP MHOTOYTOJIbHUKA, KaK CyMMY JJIMH €r0 CTOPOH;

* UCIIOJIb3YS 3HaHHUE (HOPMYJI IEPUMETPA U IIOLIAAH NPAMOYTOJIbHUKA (KBagpaTa) Mpy PELICHUH 33/1a4;

* YEepTHUTh KBAJIPAT 1O 33JJaHHONU CTOPOHE, IPSIMOYTOJIBHHUK 110 3aJaHHBIM JIByM CTOPOHAM;

* Y3HaBaTh U Ha3bIBaTb 00bEMHBIE (PUTYpHI: KYO, Iap, MUpaMHY;

* 3aMKCHIBATh B TAONIUIY JJAHHBIE, COAEPIKAIINECs B TEKCTE;

* YUTaTh HH(POPMAINIO, 32TAHHYIO C TIOMOIIBIO IMHEWHBIX THArPaMM;

* pemiath apudmMeTnyeckue pedycsl U YMCIOBBIE FOJIOBOJIOMKH, COJIEpIKalllue J1Ba AEHCTBHS (CI0KEHUE U/WIH BbIUUTAHUE),
* COCTaBJISITh NCTHHHBIEC BBHICKAa3bIBaHM (BEPHBIC PABEHCTBA M HEPABEHCTBA);

* 3aMOJIHATh MarMyeckue KBaJpaThl pasMepom 3x3;

* HaXOJUTh YMCJIO EPECTAHOBOK HE OoJiee ueM U3 TPEX DJIEMEHTOB;

* HAXO/IUTh YMCIIO Map HA MHOXKECTBE U3 3- 5 371eMEHTOB (YMCIIO COUeTaHUi 1o 2);

* HaXOJUTh YMCJIO Map, OJIMH AJIEMEHT KOTOPBIX MPUHAAJIEKUT OTHOMY MHOKECTBY, a APYTroil — BTOPOMY MHOKECTBY;

* IPOXO/IUTH YUCIIOBBIE JTAOWPHUHTHI, COAEPIKAINE ABOE-TPOE BOPOT;* OOBACHATH pELICHHE 3334 M0 MEepeKIaJbIBAHUI0 OJTHONH — JABYX
NaJI0YeK C 3a/IaHHbIM YCIIOBUEM U PEIICHUEM;

* pemaTh MPOCTEHIINe 3aJauu Ha pa3pe3aHue U cocTaBieHue Gpuryp;

* YMETb OOBSICHSTD, KaK MMOTY4YEeH Pe3yJIbTaT 3aJJaHHOIO0 MaTeEMaTHUeCKoro Gokyca.

3 kaace
OOyyaromuiicss Hay4UTCs:



* MCIIOJIB30BATh MIPH PEIICHUN YUeOHBIX 3a/1a4 Ha3BaHUS U MOCIEeI0BATEILHOCTh unceln B mpenenax 1000 (c kakoro uyncia HaYMHAETCS HATYPadbHBIH
P yucell, Kak 00pazyeTcs Kaxk10€ CIeAYIOIIEe YUCIO0 B ITOM PsaY);

* 00BSICHATD, KaK 00pa3yeTcs Kaxk/1as CICIyIOIIasi CYeTHAs CIUHUIIA;

* MCII0JIb30BATh MIPH PEIICHUN YUeOHBIX 33/1a4 eIMHUIBI U3MEPEHUS JIUHBI (MM, CM, IM, M, KM), Macchl (KT, IIEHTHEP), Tuiomanu (cM2 , im 2 , M 2 ),
BpeMEHH (CeKyHJla, MUHYTa, 4ac, CYTKH, HE/IeJIsl, MECAll, F'0Jl, BEK) U COOTHOILLIEHHUE MEXIY €IMHUILIAMH KaXJI0W U3 BEJIMYUH;

* HCIIOJIB30BATh MPH PEIICHUH YU4eOHBIX 3a7a4 (GOpMYJIbI INOMAAHN U IEPUMETpa MPSMOYTOJIbHUKA (KBaJpaTa);

* [10J1b30BATHCS ISl OOBSICHEHNS U 00OCHOBAHUS CBOMX ACMCTBUM N3YyYEHHON MaTEMATUUYECKON TEPMUHOJIOTHUEN;

* YUTaTh, 3AMMCHIBATh U CPAaBHUBATh uKciia B peaenax 1000;

* IPE/ICTABIIATH JIFOO0E TPEX3HAYHOE YUCIIO B BUC CYMMBI Pa3psIIHBIX CIaraeMbIX;

* BBINIOJIHATH YCTHOE YMHOKEHUE U JieneHue yrcen B npezenax 100 (B ToM yucie U JeleHrne ¢ OCTaTKOM);

* BBINIOJHATH yMHOXKeHHe u aenenue ¢ 0, 1, 10, 100;

* OCO3HAHHO CJIEIOBATh aJTOPUTMAM YCTHBIX BHIYMCICHUH MPU CII0)KEHUHU, BBIYUTAHUH, YMHOKEHUH U JICJICHUU TPEX3HAUHBIX YUCEIl, CBOJUMBIX K
BBIYMCIICHHAM B Tipesenax 100, u anropuTMaM MUCbMEHHBIX BBIUUCICHUN TP CIIOKEHUH, BEBIUUTAHUM, YMHOKCHUH U JICICHUU YUCEN B OCTAIBHBIX
CIIyJasix;

* OCO3HAHHO CJIEI0BATh AJITOPUTMAaM IIPOBEPKH BHIYUCIICHHI;

* MCIIOJIB30BATh MIPH BHIYMCICHUSAX U PEIICHUSX PA3IMYHBIX 33]1a4 paclpeAeuTeIbHOE CBOMCTBO YMHOXKEHHUS U JACTIEHUSI OTHOCUTEIILHO CyMMBI
(YMHOXEHUE U JCJICHUE CYMMBI Ha YHCIIO),

* COUETATEIbHOE CBOMCTBO YMHOKEHHUS JIsl pAllMOHATIN3AI[UU BEIYUCIICHUN;

* YUTATh YUCJIOBBIC U OYKBEHHBIC BRIPAKCHHUSI, COJICPIKAIIUE HE OoJiee IBYX JICHCTBUI C HCIIOIb30BAHUEM HA3BaHHUI KOMITIOHCHTOB;

* pemiath 3aqaun B 1-2 meiicTBus Ha Bce apudmMeTnyeckue apuMeTHdeckuM crocoOoM (¢ omopoi Ha CXEMBbI, TAOIUIIbI, KPATKUE 3aMTUCH U IPYTHE
MOJICJIN ); HAXOIUTh 3HAYCHHS BhIpAKEHUU B 2-4 TEHCTBUS;

* HCIIOJIB30BATh 3HAHME COOTBETCTBYIOIMUX (OPMYII TUIOMIAIM U IEPUMETPa MPSIMOYTOJIbHUKA (KBaJIpaTa) Py PEeIIeHUH pa3IndHbIX 3a/1a4;

* HCTOJIb30BaTh 3HAHUE 3aBUCUMOCTH MEXIY KOMIIOHEHTaMH U pe3yJIbTaTaMu JCUCTBUM NP pEUICHUN ypaBHEHUH Buaa a +/-x=0, a - Xx=0, a:x=0;

* CTPOUTH Ha KJIETYaTON OyMare MpsiMOYTOJIbHHUK M KBAJpaT MO 3a/laHHBIM JUTMHAM CTOPOH;* CPAaBHUBATh BEIMYMHBI TIO UX YHCIOBBIM 3HAUYCHUSIM,
BBIPAXKATh JIAaHHBIE BEJTMYMHBI B U3yUYCHHBIX €IMHUIIAX U3MEPCHHUS;

* OIIPEAENIATHh BPEMsI 10 YacaM C TOYHOCTBIO 0 MUHYTBHI;

* CPaBHHMBATh U YMOPSAI0UYMBATH OOBEKTHI IO PA3HBIM MIPU3HAKAM: JUTMHE, Macce, 00bEMY;

* YCTaHABJIMBATH 3aBUCHMOCThH MEX]Iy BETUUYMHAMHU, XapaKTePU3YIOIIMMHU MTPOLIECCHI: TBUKEHHUI(TIPOICHHBIH MyTh, BpEMsi, CKOPOCTH), KyTUIH-
MpoJaxku (KOJI-BO TOBapa, lieHa, CTOUMOCTb).

Oodyuarouwguiica noayuum 603MONCHOCHb HAYUUMBCA.

* HCTIOJIL30BATh MPU PEIICHUH PA3IMYHbIX 3a1a4 3HAHUS (OPMYJITBI 00hEMa MPSIMOYTOILHOTO TTapayuienenunesaa (Kyoa);

* UCIIOJIB30BATh MIPH PEIICHUN PA3IMYHBIX 337124 3HaHUS (HOPMYIIBI YTH;

* HCTIOJB30BATh MPHU PEIICHUH PA3JIMYHBIX 33/1a4 3HAHUS O KOJUYECTBE, HA3BAHUIX U MOCJIEI0BATEILHOCTH JHEH HEIETH, MECSITIEB B TO/IY;

* pemiath 3agaun B 2-3 AeiicTBUs Ha Bce apuMeTnyecKkue AeUCTBUS apuPMETHUECKUM CIIOCOOOM (C OIOpOil Ha CXeMBbl, TAOIHIIbI, KPAaTKUE 3aICH U
JPYTHE MOJICTIN);

* HaXOJIUTh 3HAYCHHSI BRIPAKEHUH BUA a +/- B; a * B; a : B IIPH 33/IaHHBIX 3HAYCHHSIX NIEPEMEHHBIX;

* pemaTh CIoco0OM 10100pa HEPaBEHCTBA C OJHOM MEPEMEHHOM BHUIa: a = X < B; a - X>b;



* HCIIOJIb30BAaTh 3HAHKUE 3aBUCUMOCTH MEXIY KOMIIOHEHTaMU U pe3yibTaTaMu JACUCTBUI MIPH PEIICHUN YpaBHEHUH BUa a- X =c+tb;a-x=c+b; x *
a=c-bja-x=cb;x:a=c=xb;

* MCIOJIB30BATh 33J]aHHBIC YPAaBHEHHUS IPU PEIICHUU TEKCTOBBIX 33]a4;

* BBRIUMCIIATH 00BEM Mapasuienenurena (Kyoa);

* BBIYHCIISATH TUIONIA/h U IIEPUMETP COCTABIICHHBIX U3 MPSIMOYTOJILHUKOB (DUTYD;

* BBIJICJIATH U3 MHOYKECTBA TPEYTOJIbHUKOB MPSMOYTOJIbHBIN U TYIOYTOJIBHBINA, PABHOOEAPEHHBIA U PABHOCTOPOHHUMN TPEYTOJIbHUKH,

* CTPOHUTH OKPY’KHOCTb IO 33JJAHHOMY PAIHYCY;

* BBIJICJIATH U3 MHOYKECTBA T€OMETPUUYECKUX PUTYp IUIOCKHUE U 00BEMHBIE GUTYPBI;

* y3HaBaTh U Ha3bIBATh OOBEMHBIE (PUTYPBHI: TAapAIICTIEIHIIE]], Iap, KOHYC, MIUPaAMUTY, LIITUHIID;

* BBIICIISATH U3 MHOXKECTBA MapajuIeNenUIeIoB Kyo;

* pemaTh apudmeTuueckre pedychl M YUCIOBBIE TOJIOBOJIOMKH, cojiepKamue 4 apuMeTHIECKUX ACHCTBUS;

* YCTaHABJIUBATh MPUHA/ICKHOCTD WU HETIPUHAAJIC)KHOCTh MHOXKECTBY JAHHBIX 3JIEMEHTOB;

* pa3nuyaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS C KBAHTOPAMHU OOIIHOCTH M CYIIECTBOBAHMS;

* YUTaTh MHPOPMAIIHIO, 33/IaHHYIO C IIOMOIIBIO CTOJIOYATHIX, IMHEWHBIX AUAarpaMm, Tabmaul, rpados;

* CTPOUTH HECIIOKHBIC JINHEHHBIE U CTOJIOYAThIC AUArpaMMBI 110 33/1aHHOW B Tabnuie nHpopMaumy,

* pemath y100HBIM 11715 ce0sl CtocoO0oM (B TOM YHCIIE M ¢ TOMOIIBIO TabIuIl ¥ rpadoB) KOMOMHATOPHBIE 3a/1a4K: HA IEPECTAHOBKY U3 TPEX 3JIEMEHTOB,
MIPABUJIO TIPOM3BEICHUS, YCTAHOBIICHHE YHCIIa AP HA MHOXKECTBE U3 TPEX — MSATH AJIIEMEHTOB;

* pemiath y100HbIM AJisl ce0s crtocoOOM (B TOM YHCIIE U ¢ TOMOIIBI0 TaOIuUIl ¥ rpadoB)IOTHUECKHE 3a/1a4H, CoIepKalie He Oonee TpEX
BBICKA3bIBaHHU;

* BBIITUCHIBATH MHOKECTBO BCEBO3MOKHBIX PE3yJIbTAaTOB (MCXOA0B) MPOCTEHIINX CITydyalfHBIX YKCIIEPUMEHTOB;

* IPABHJILHO YIOTPEOIATh TEPMUHBI «UAIIE, KPEKE», KCITYIAHHO», KBO3MOKHOY, «HEBO3MOXKHO» MPH (HOPMYITUPOBAHUN PA3ITUYHBIX BHICKA3bIBAHHH
;* COCTABJIATH aJITOPUTMBI PEIICHUS MPOCTEHIINX 3a7a4 Ha MePETUBaHKE;

* COCTaBJIATH AJITOPUTM NOKMCKA OAHOM (haibIIMBON MOHETHI HA YaIIEUYHbIX Becax 0e3 rupb (IIpHU KOJIMUYECTBE MOHET He 0oJiee AEBSTH).

4 kjaacc

Buvinycknuk nayuumeces:

* HCTOJB30BaTh MPU PEIICHUH PA3IMYHbIX 33/1a4 Ha3BaHUE U TIOCIIECIOBATEIHFHOCTD YHCeN B HaTypaidbHOM psay B peaenax 1000000 (¢ kakoro vrcna
HAYMHAETCS ATOT Psijl, Kak 00pa3yeTcs KaKa0€e CIeIyIoIee YUCIIO B 3TOM PAIY);

* 00BSACHATD, KaK 00pa3zyeTcs Kax/as cleIyroliasi CYeTHasl €TUHUIIA;

* HCMOJB30BaTh MPU PEIICHUH PA3IMYHBIX 33/1a4 HA3BaHUs U MOCIIEI0OBATEILHOCTh Pa3psioB B 3alIUCH YUCIIA,

® UCIIOJIB30BATh IIPU PCIICHUU pPa3JINYHBIX 3aaa4 Ha3BaHUSA U IMOCJIICA0BATCIBHOCTD IICPBLIX TPEX KIIACCOB;

* paccKa3bIBaTh, CKOJIBKO Pa3psI0B COACPKHUTCS B KAXKIOM Ki1acce, OOBSICHITh COOTHOIICHHE MEX]TY pa3psaaMu;

® UCIIOJIB30BATh IIPU PCIICHUU PAa3JINYHBIX 3ada4 3HAHUA O KOJUYCCTBE Paspsaa0B, COACPKAMMNXCA B KaXXJIO0M KJIaCcCE, O HOSI/IHI/IOHHOI\/’I I[eCHTPILIHOfI
CUCTEMC CUUCIICHUA,



* MCTIOJIB30BATh NP PEIICHUH PA3IMYHBIX 33]a4 3HAHHE O SMHULIAX U3MEPEHUS BEIMYMH (JUIMHA, Macca, BpeMs, TUIONIA/Ib), COOTHOLICHUN MEXKIY
HUMU;

* MCIOJIB30BATh NPU PEHICHUH PA3IMYHBIX 3324 3HaHHE O (PYHKIIMOHAIBHOW CBSA3M MEXY BEIMYMHAMU (LI€HA, KOJINYECTBO, CTOUMOCTh; CKOPOCTH,
BpEMsl, PaCCTOSIHUE; IPOU3BOAUTENBHOCTD TPY1a, BpeMsl paboThl, paboTa);

* BBIIIOJIHATH yCTHBIE BhluKciaeHus B npezenax 1000000 B cinydasix, CBOAUMBIX K BblYMCIEHUAM B nipezenax 100, 1 nucbMeHHbIE BHIYMCIECHUS B
OCTaJIBHBIX CIIyYasiX, BHIIOJIHATH IPOBEPKY MPABUIBHOCTU BBIYMCICHUIA;

* BBIIIOJIHATh YMHOXKEHHE U AeneHue B npeaenax 1000;

* pelarhb POCThIE U COCTABHBIE 3a/1a4H, PACKPBIBAIOLINE CMBICI apU(PMETHUECKUX JEHCTBUM, OTHOIIEHUS MEX/1y YUCIaMH U 3aBUCUMOCTb MEXY
rpynIamMu BeTHYuH

* (LIeHa, KOJIMYECTBO, CTOMMOCTb; CKOPOCTb, BPEMS, pACCTOSIHUE; IPOU3BOAUTEIILHOCTh TPY/a, BpeMs paboThl, pabora);

* pemarhb 3aJa4u, CBSI3aHHbIC C JIBIYKCHUEM JIBYX OOBEKTOB: HABCTPEUY U B IPOTUBOIOIOKHBIX HAIPABJICHUSX;

* pelaTth 3aJa4u B 1Ba-TpU JAEHCTBH Ha Bce apudmMeTnueckue 1eHCTBUs apu(METHIECKUM CIIOCOO0M (€ OMOpoii Ha cXeMbl, TAOJINLbl, KPATKHUE 3aIIHCH
U ApyTUe MOJIENN);

* OCO3HAHHO CO3/1aBaTh AJITOPUTMbI BHIYHUCIICHUS 3HAUEHUI YMCIIOBBIX BhIpaXKEHUH, coepxamux 10 3-4 neiictBuii (co ckookamu u 0e3 HUX), Ha
OCHOBE 3HAHUS MPABWJIA O TIOPSIIKE BHIIOJIHEHUS ISHCTBUN M 3HAHUS CBOMCTB apr(PMETHIECCKHX JICHCTBHIA U CIIEI0BATh THM AJITOPUTMaM, BKIIIOYast
aHaJIM3 U IPOBEPKY CBOUX JIEHCTBUIA;

* IPOYUTATh 3aIIMCAHHOE C ITOMOIIBIO0 OYKB IpOCTeiiiiee BhIpakeHHEe (CYyMMY, pa3HOCTb, IPOU3BEAECHNE, YACTHOE), KOTJJa OJUH U3 KOMIIOHEHTOB
JeWCTBUS OCTAETCS MOCTOSHHBIM M KOI'Z1a 00a KOMIIOHEHTA SIBJISIIOTCS IEPEMEHHbBIMU;

* OCO3HAHHO I0JIb30BaThHCS AITOPUTMOM HaXO0XK/I€HUS 3HAYEHUS BBIPAXKEHUN C OJJHOM IEpEMEHHON NpHU 3aJaHHOM 3HaYEHUH [1€PEMEHHBIX;

* HCIOJIb30BATh 3HAHHE 3aBUCUMOCTH MEX/ly KOMIOHEHTaMHU U pe3yJbTaTaMu JIeHCTBUS CII0KEHUS, BHIUNTaHUS, YMHOKEHHS U JICJIEHUs TP PELICHUN
ypaBHEHHI BHJIA: 0+X=b; X-0=b; a-x=Db; a:x=b; X:0=b;

* YMETh CPAaBHUBATh 3HAYEHUS BBIPAXKEHUI, COJIepkKAIUX OJTHO JACHCTBUE;

* IOHUMAThb U OOBACHATh, KAK U3MEHSETCS PE3YyJIbTaT CJIOKEHUS, BBIYUTAHHSI, YMHOKEHUS U JIEJICHNS B 3aBUCMOCTH OT OJIHOM U3 KOMIIOHEHT;

* BBIYHCIIATH 00BEM Mapaenenumnena (kyba);

* BBIYMCIIATH TUIOMIAIb U TIEPUMETP (PUTYp, COCTABICHHBIX U3 MPSIMOYTOJIHLHUKOB;

* BBIIEJISATH U3 MHOXECTBA TPEYTOJIbHUKOB MPSIMOYTOJIbHBIN U TYNOYTOJIbHBIN, paBHOOEIPEHHBIN U pABHOCTOPOHHUI TPEyTrOJIbHUKY;

* CTPOUTDH OKPYKHOCTB IO 3a/JaHHOMY PaJInyCy;

* BBIEJISITH U3 MHOXKECTBA T€OMETPUUYECKUX (UTYP TUIOCKHE U 00bEMHBIE (PUTYPHI;

* pacro3HaBaTh reoMeTpruueckue GUrypsl: TouKa, TUHUS (IIpsiMasi, KpUBasi), OTPE30K, JIyd, JIOMaHasi, MHOTOYTOJIbHUK U €r0 3JIEMEHTHI (BEpILUHBI,
CTOPOHBI, YIJIbl), B TOM YHCJIE€ TPEYTOJbHUK, MPSIMOYTOJIBHUK (KBaJIpaT), yroi, Kpyr, OKPY>KHOCTh (LIEHTp, paauyc), napamienenunesn (Ky0) u ero
AJIEMEHTHI (BEpILUHBI, pedpa, rpaHu), MUpaMudy, map, KOHYC, HUIHH]ID;

* HaXOAUTh CpeaHee apu(PMETUUECKOE IBYX YHCEN.

BuinyckHuk noayuum 603m04cHOCHb HAYUUMbBCA'

* UCIOJIB30BATh IPH PEIICHUH Pa3IMYHBIX 33]a4 1 0O0CHOBAaHUH CBOMX JICHCTBHI 3HaHUE O Ha3BaHWUU M MOCIEI0BATEILHOCTH YHCEIN B IIpeenax
1000000000;

* IMETh IIPEJICTAaBICHHUE O TOM, KaK YATaTh, 3aIIMCBIBATh U CpaBHUBATH yKcia B npeaenax 1000000000;

* BBITMOJIHATD IPUKUJKY PE3YIbTaTOB apU(PMETHUECKUX JEHCTBUI NPH pEILICHMH IPAKTUYECKUX U IPEIMETHBIX 3a/1a4;



* OCO3HAHHO CO3/1aBaTh aJITOPUTMBI BHIYUCICHUS 3HAUEHUH YMCIOBBIX BBIPAXKEHUH, coslepKalux 70 6 naeiicTBuil (co ckoOkamu U 0e3 HUX), HA OCHOBE
3HaHUS NPaBUJIA O TOPSI/IKE BBINOJIHEHUS IeHCTBUI M 3HAHUS CBOMCTB apu(PMETHUECKUX JIEHCTBUI U CIe10BaTh TUM AJIFOPUTMaM, BKIIIOYAs aHAJIN3 U
IIPOBEPKY CBOMX JEHCTBUN;

* HaXOJUTh YacCTh OT YMCJIA, YUCIIO 110 €r0 YacTH, Y3HABaTh, KAKYIO YaCTh OJHO YHMCIIO COCTABIIAET OT JPYIOro;

* UMETH MPEJICTABICHUE O PEIICHUHU 33J]ad Ha YaCTH; * TOHUMATh U OOBSICHATH PEIICHUE 3a/1a4, CBI3aHHBIX C JIBIKEHHEM JIBYX OOBEKTOB: BIOTOHKY U
C OTCTaBaHHEM,;

* YUTATh U CTPOUTH BCIIOMOIaTEJIbHBIE MOJEIIN K COCTaBHBIM 33/1a4aM;

* pacro3HaBaTh IUIOCKUE FreOMETpUUEcKre GUryphl IPU U3MEHEHNUH MX TOJI0KEHUS HA IIOCKOCTH;

* pacrio3HaBaTh 00BEMHBIE TeNa: mapauienenumnes (Ky0), nupaMua, KOHYC, IMIMHAP — MPU W3MEHEHUH UX TOJI0KEHHUS B IPOCTPAHCTRBE;

* HaXOAUTh 00BEM (UTyp, COCTABICHHBIX U3 KyOOB U NapajliesIeIUIe/0B;

* HCIOJIb30BaTh 3aJJaHHbIC YPABHEHUS IIPU PEIICHUH TEKCTOBBIX 3a]1a4;

* pelaTh ypaBHEHHMs, B KOTOPBIX 3aBUCUMOCTb MEX/y KOMIIOHEHTaMH U Pe3yJIbTaTOM JeHCTBUS HEOOXOJUMO IPUMEHUTh HECKOJIBKO pa3: o X+b=c;
(xb):c=d; o£tx£b=c u ap.;

* YUTaTh MH(OPMAIHIO, 3aAMMCAHHYIO C TIOMOIIBIO KPYT'OBBIX AHAarpamM;

* HaXO/UTh BEPOSITHOCTU MPOCTEHIINX CIyYalHBIX COOBITHI;

* HaXOAUTh CpeaiHee apu(PMETUYECKOE HECKOIBKHUX YUCell

Conepsxanme Kypea®

Yucna u apudpmernyeckne aeiictusi ¢ HumMu (200 4). CoBOKyImHOCTH MpeAMETOB WK Guryp, obmanaronux oomum cBoiictBoM. CocTaBlieHHE COBOKYITHOCTH
O 3aJ]aHHOMY CBOWMCTBY (TIpH3HAKY). BbisieeHre 4acTi COBOKYITHOCTH.

CpasHerue cO8OKYNHOCHEL C NOMOWBIO COCMABIEHUS Nap: OoIbULe, MeHbllie, CHOIbKO Jice, Doabule (MeHblie) HA ... NOPAOOK.

Coedunenue cosokynHocmeti 8 00HO yenoe (crodxcenue). Yoarenue uacmu co8oKynHocmu (gvluumanue). Illepemecmumensrhoe C80UCMBO CLONCEHU
cosoxynnocmeti. Ces3b MeHCAY CIOANCEHUEM U BbIYUMAHUEM COBOKYNHOCMEIL.

Yucro Kak pe3ysbTaT CuETa MPEeIMETOB U KaK Pe3Vibmam U3MEPEHUs 6EIUYUH.

OO6pa3zoBanme, HazBanue u 3anmch yrcen oT 0 mo 1000000000 000. Iopsimox cnemoBanus mpu cuére. JlecarnuHple equHUIBI cyéra. Paspsapl M KIIacChl
[IpencraBneHue MHOTO3HAYHBIX YMCEN B BUIE CYMMBI Pa3psiTHBIX ciaraeMbiX. Cea3b Mecoy 0ecAmudHol CUCMeMOol 3aNnUcCU Yucen U 0e CAmMU4YHOU cCucmemotl mep.

CpaBHeHHe U yIopaJ0ueHHe YUCell, 3HAKU CpaBHEeHUs (>, <, =, #).

CrnoxeHue, BEBIYUTaHUE, YMHOKEHHE U JISJICHUE HATYPaIbHBIX yuces. 3Haku apupMeTHIeCKuX OercTBui (+, —, X , : ). Ha3BaHMsA KOMIIOHEHTOB U pE3yJIbTaTOB
apuMEeTHIECKUX ACHCTBHUM.

Harnsagaoe nzo0pakenne HaTypadbHBIX YUCEN U JEHCTBUN C HUMU.

Tabnuna cnoxenus. Tabnuma ymMHOKeHHs. B3anMocBsi3b apudMeTHUeCKrX JISUCTBHH (MEXKIy CIIOKEHHEM W BEIYMTAHUEM, MEXIY YMHOKEHHEM U JICTICHUEM).
HaxosxaeHne HeM3BECTHOTO KOMIIOHEHTa apu(MEeTHIeCKOro aeicTBus. YacTHble ciyyan ymMHoxkeHus U aenenus ¢ 0 u 1. HeBo3moxHOCTH nenenus Ha 0.

PasHocTHOE cpaBHeHue umcen (OoJiblle Ha ..., MEHbIIE Ha ...). KpaTHoe cpaBHeHHe uncen (0OibIIe B ..., MEHBIIE B ...). [leiumenu u kpammuvle.

Ces136 MeHCOY KOMNOHEHMAMU U PEe3VIbMAMAMU apuphmMemuyeckux 0eticimsuil.

TIpsambiM wpugpToM 0603HAUEHBI pPa3Ieibl, MOJHOCThI0 obecneunBatomue TpeboBanns ®TOC HOO K M4 HOCTHBIM, METANPEIMETHBIM U IIPEAMETHBIM PE3YJILTATAM
00pa3oBaHMs 10 MaTEMaTHKE, a KYPCUBOM — T€ Pa3JIeibl, KOTOPBIE yYalllecsi UMEIOT BO3MOXKHOCTh JIONOJHUTEIBHO OCBOUTH NPU 00YyUYSHUH 110 JaHHOH porpamMmme.



CBOMCTBa CIOXCHHS U YMHOXCHHS: TIEPEMECTUTEIHPHOE W COUYCTATEIBHOE CBOMCTBA CIIOKCHUS M YMHOXKCHUS, PaclpeleTUTeIbHOS CBOWCTBO YMHOXCHHS
OTHOCHTEIHHO CJIOKCHUS U BhIUMTAHUS (TIpaBUJIa YMHOXKEHUS YUCIIA HA CYMMY M CyMMBI Ha YHCJIO, YUCJIAa Ha Pa3HOCTh M Pa3HOCTH Ha 4uciio). [IpaBuiia BerYuTaHUS
YHUCIIa U3 CYMMBI U CYMMBI U3 YHCIIA, IeJIEHUS CYMMBI U Pa3HOCTH Ha YHUCIIO.

Henenne ¢ octatkoM. Komnonenmsi 0ejieHus ¢ OCIAamKOM, 83AUMOCEA3b MeHCOY HUMU. Aneopumm OeieHust ¢ 0CMamkoM.

OreHKa ¥ MPUKUIKA PE3YJIbTATOB apu(PMETHUICCKUX TCHCTBUM.

MoHEeTHI U KyIIOpHI.

UuncnoBoe BeIpakeHue. [lopamok BHITOTHEHHS NEWCTBHU B YHCIOBBIX BHIPAKEHHAX CO CKOOKamMu M 0e3 ckoOok. HaxokneHwe 3HaYE€HHS YHUCIOBOTO
BbIpakeHUs. lcnonp3oBaHue CBOWCTB apudMeTHUYECKUX ACHCTBHMA IS pallMOHATU3AIMK BBIYUCICHHUN (IIEPECTaHOBKA M TPYMIMPOBKA ClIAraeMbIX B CyMME,
MHOXHTEJICH B IPOU3BEIACHUU U JIp. ).

ANTOpPUTMBI TTUCBMEHHOTO CIIOYKEHWSI, BBIYMTAHHSI, YMHOXXCHHUS U JIENEHHSI MHOTO3HAYHBIX yricell. CrocoObl MPOBEPKH MPAaBMIIFHOCTH BBIYUCICHUN (AITOPUTM,
o0OpaTHOe JeiiCTBHE, IPUKHUIKA PE3YJIbTaTa, OIICHKA JIOCTOBEPHOCTH, BEIUMCIICHUE HA KAJIBKYJIATOPE).

Hzmepenus u Opobu. Hedocmamounocms HamypanvHvlx Yucen 0isk npakmudeckux usmepenuii. [lompebnocmu npaxmudeckux usmepeHuti Kaxk UCmoyHuK
pacuuperus NOHAMUS YUcid.

Honu. CpaBHenue noneil. Haxoxnenue noau yucia v yucia no goiue. Ilpoyenm.

Llpobou. Haznsaonoe uzobpascenue 0pobeti ¢ noMowbio 2eomempuyeckux ucyp u Ha uuciogom ayye. Cpasuenue opodeti ¢ 00UHAKOBLIMU 3HAMEHameIs MU u 0poobeti
¢ o0uHakosvbimu wuciumensmu. /lenenue u opoou. Haxooicoenue vacmu yucaa, Yucia no e20 Yacmu u Yacmu, KOmopyio 00HO 4iucio cocmasisiem om opyeozo. Haxoocoenue
npoYyeHma om YUcia u 4ucia no e2o NPoYeHmy.

Croorcenue u svruumarue opodeti ¢ 0OuUHaKosvIMuU 3HameHamensmu. llpasunvivie u Henpasunvivie Opodou. Cmeuwiannvle uucia. Buloenenue yenou vacmu u3
Henpasuivholl Opodu. Ilpedcmasnenue cmeuanHo2o 4ucia 8 sude HenpasuibHol opodu. CrodiceHue u bl4Umanue CMeUaHHblx Yucei (¢ OOUHAKOBLIMU 3HAMEHAMEIMU
O0pobOHOU yacmu,).

TexkcroBble 3agaun (130 4). YcioBue U Bompoc 3agayd. YCTAaHOBJIECHUE 3aBUCUMOCTH MEXIY BEIMYMHAMHM, NMPEACTABICHHBIMU B 3amaue. [IpoBeaeHue
CaMOCTOSITEILHOTO aHaM3a 3a7a4uu. [locTpoeHne HATJIAAHBIX MOJISNICH TEKCTOBBIX 3aa4 (CXeMbl, TaOJIHIIbI, TUarpaMMbl, KPATKOH 3armucH u Ap.). [InanupoBanue xoaa
penreHuns 3axa4du. Pererne TEKCTOBBIX 3a7ad apu(METHIECKAM CTIOco00M (TI0 IEHCTBUSM C TIOSCHEHUEM, MO JACHCTBUSAM C BOIIPOCAMH, C IIOMOIIBIO COCTABIICHUS
BEIpaKeHHs1). ApupMeTHUeCKrue NeHCTBHUsI C BENMYMHAMHU TIpU pemreHuu 3amad. COOTHECeHHWE TONYYeHHOTO pe3ylbTaTa C YCIOBHEM 3aJladyd, OIEHKA ero
MpaBaono00us. 3anuch peleHus] U 0TBETa Ha BOIpoc 3aaa4yn. [IpoBepka perienus 3agayu.

3a0auu ¢ nexoppexmmuvIMU GOPMYIUPOSKAMU (TUWHUMU U HENOIHBIMU OAHHBIMU, HepealbHbiMu ycrosusmu). [lpuMepbl 3ajad, pemaeMbix pa3HBIMH
crocobammu.

BrisiBrieHre 3a1a4, UMEIONIMX BHENIHE pas3iryHble (a0yIibl, HO OJJMHAKOBOE MaTeMaTHUeCKOe penieHrne (MOJIENb).

[IpocThie 3amaun, PacKpHIBAIOIINE CMBIC] apU(PMETHUYCCKUX JIEHCTBUN (CIIOKCHUE, BBHIUUTAHHME, YMHOXKCHHUE, JCJICHUE), COIEPKAIMe OTHOILICHHUS «OOJIbIIIe
(MeHbIIIe) Ha ...», «O0JbIIe (MCHBIIE) B ...».

3amauu, CoJCpKAIINE 3aBUCUMOCTh MKy BEIMYMHAMHE BHa @ = D - C: myTh — CKOpOCTh — BpeMsi (3a/1aur Ha IBIKEHHUE), 00BEM BBITIOJTHEHHOMH paboThl —
MPOU3BOUTEILHOCTh TPY1a — BpeMs (3a1a4u Ha paboTy), CTOMMOCTh — II€Ha TOBapa — KOJIUYECTBO TOBapa (3a1a4u Ha CTOUMOCTB) U JIp.

Knaccugurayus npocmuix 3a0ay uzyyeHHbIX MUnos.

CocraBHbIe 3a7a4 Ha Bce 4 apupMeTHUECKUX AercTBUA. OOwuil cnocod anamusa u peuterus COCmasHol 3a0a4u.

3adauu na nHaxosicoenue 3a0ymManHo20 yucia. 3a0auu Ha HAXOHCOeHue YUcel Ho UX CyMMe U PpA3HOCHIU.

3ajaun Ha IPUBEACHUE K CIUHHUIIC.

3aauu Ha ompe/ieNieHre Havaja, KOHIA U TIPOJIOJDKUTEILHOCTH COOBITHSI.

3ajaun Ha HAXOXJEHUE JIOJIH IEJIOr0 U LEJOro Io ero aojie. Tpu muna 3adau Ha Opobu. 3adauu Ha HAXO0NCOEHUe NPOYEeHmMA OMm YUCIA U HYUCLA HO €20
npoyenmy.

3aoauu na oonosepemennoe osudicernue 08yx 00beKkmos (Hagcmpeuy opye 0pyey, 8 NPOMUBONOLOICHBIX HANPAGLICHUSIX, B0020HKY, ¢ OMCMABAHUECM).



IIpocTpancTBeHHbIe OTHOMEeHNUs. ["'eomeTpryeckue purypsl u BeJuauHsbI (60 9). OCHOBHBIE IPOCTPAHCTBEHHBIE OTHOLIEHHUS: BBIIIE — HIDKE, IIUPE —
y’Ke, TOJIIIle — TOHBIIIE, CIIepeaAn — C3aJIH, CBEpXY — CHHU3Y, ClieBa — CIpaBa, Mexay u ap. CpaBHeHHe Guryp mo ¢hopme u pazmepy (BU3YyalbHO).

PacriozHaBanue 1 Ha3pIBaHHE FEOMETPUUECKHUX (DOPM B OKPYKAIOLIEM MUPE: KPYT, KBaJpaT, TPEYTrOJIbHUK, PSIMOYTOJIBHUK, KO, I1ap, Mapaulesenune, MipaMuia,
LWIMHIP, KOHYC. [IpeacTaBnenys o miI0CKUX ¥ IPOCTPAaHCTBEHHBIX T€OMETpHUEcKUX purypax. Obaracmu u epanuybi.

Cocmaenenue gueyp us yacmetil u paszbuenue ueyp na yacmu. Pagencmeo ceomempuueckux gueyp. Koncmpyupoeanue ghueyp uz nanouex.

Pacno3naBanue u u300pakeHHUE TEOMETPUUYECKUX (QUryp: TOUKa, JHUHUSA (KpUBas, mpAMas, 3aMKHyTas M HE3aMKHYTas), OTPE30K, JIyd, JIOMaHasi, yroJl,
TPEYTOJIbHUK, YETHIPEXYTOJIbHUK, ATUYT0OJIbHUK, MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK, KBaJIPaT, OK PYKHOCTb, KPYT, IPAMOU, OCHPbIl U MYROU Y2iIbl, NPAMOY20bHbI
Mpey20/IbHUK, PA36EPHYMUBLI Y201, CMEJICHbIE Y2iibl, 6EPMUKATbHBIE Yeilbl, YeHMPATbHbIL Y20l OKPYICHOCHU U Y20, 6RUCAHHBII 6 OKpYIICHOCcmb. [locmpoenue pazeépmiu
U Mooenu Kyba u npsmoy20ivHozo napanieienunedd. Vicmonb3oBaHue ISl MOCTPOCHUH YEPTEKHBIX WHCTPYMEHTOB (JIMHEHWKH, YEPTEKHOTO YroJbHHKA, IHUPKYJIS,
TPaHCIOPTHPA).

OneMeHTBl TeOMETPUUECKUX (QUTYD: KOHIBI OTPE3Ka; BEPIIMHBI U CTOPOHBI MHOTOYT'OJBHUKA; IICHTP, PAiuyC, AUAMETP, XOpdd OKPYICHOCU (Kpyea),
sepuiuHbl, péopa u epanu Kyoa u npamoy201bHo20 napaiieienuneod.

Ilpeobpaszosanue ¢ueyp na nnockocmu. Cummempus gucyp omuocumenvno npamou. Queypwl, umerowue ocb cummempuu. Illocmpoenue cummempuirvlx
dueyp na knemuamoti bymaze.

[Tnan, pacrnonoxeHne 0OBEKTOB Ha TLIaHE.

I'eomeTpryeckre BeIMUHMHBI U X U3Mepenue. [lmuHa oTpeska. HermocpencTBeHHOE cpaBHEHHE OTPE3KOB Mo AnnHe. Mi3Mepenue JuIMHbI oTpe3ka. EnMHULIBI ATHHBL
(MUIITUMETp, CAHTUMETD, ACLUMETp, METP, KWJIOMETP) U COOTHOLICHUS Mekay HUMH. [lepumerp. Beruucnenne nepumerpa MHOTOYT OJIbHHUKA.

[Tnomane reomerpuueckoir Gurypsl. HemocpeacTBeHHOe cpaBHeHHE (GUTYp IO Iiomanu. M3Mepenue ruromanu. EnuHuie! miomanu (KBaapaTHBIR
MUJUTUMETP, KBaJpaTHBIA CAaHTUMETp, KBaJApaTHBIA NEUMETP, KBaJPaTHBIA METp, ap, TEKTap) W COOTHOLICHHS MEXIy HHUMH. [lmomans mpsMOYyrojbHHUKa H
nPAMOY20bHO20 mpeyeonvHuKa. [pubnusicénnoe uzmepenue niowaou ceomempuiecko gpuaypul. Oyenxa niowaou. Hsmepenue niowaou ¢ nOMowblo naiemxu.

O6vém ceomempuueckou guzypvl. Eounuybr 06véma (kybuueckuti muuiumemp, KyOuueckull canmumemp, Kyouueckuii Oeyumemp, KyOuueckuu memp) u
coomnoutenuss mexcoy Humu. Obvém Kyba u npAMoy201bH020 napaiieienuneod.

Henocpedcmeennoe cpasnenue yanos. Mamepenue yanos. Eounuya usmepenus yenos: yenogoii epaoyc. Tpancnopmup.

IIpeoOpa3zoBanue, cpaBHEHHE TE€OMETPUUECKUX BETUYMH U apU(PMETUUECKHUE NeHCTBUS C HUMH .

HccnenoBanne CBOWCTB TeOMETPHYIECKUX (HUTIYp Ha OCHOBE aHaM3a Pe3yJIbTaTOB M3MEPEHUI reOMETpHUeCcKUX BeNMUUH. CBOMCTBO CTOPOH MPSIMOYTOJIBHUKA.
Ceoticmeso yenoe mpey2onvHuka, yemuipéxy2oavruxa. Ceolcmeo cmedicHuix yenos. Ceoucmeo 6epmuKaibHbIX Y2nos u op.

BeanunHbl 1 3aBucHMOCTH Mekny HUMH (50 u). CpaBHeHHE U yriopsioueHue BeindrH. OO IPUHIIAIT U3MEPEHUS BenuuH. Enunuia uamepenus (Mepka).
3aBUCUMOCTh Pe3yJIbTaTa U3MEPEHUsI OT BbIOOpa Mepku. ClI0)KEHUE U BBIUMTAHUE BEJIIMYMH. ¥ MHOXKEHHUE U JICJICHUE BEJIMYUHBI Ha yuciio. HeoOxoaumMocTh BeIOOpa
€IMHOI MEPKH NPU CpaBHEHUH, CIIOKEHUY U BHIYUTAHUU BelnanH. CBOIICTBA BETMYMH.

Henocpeocmeennoe cpasnenue npeomemos no macce. Ismepenne mMaccol. EquHUIBI Macchl (TpaMM, KHJIOIPaMM, IIEHTHEP, TOHHA) U COOTHOLICHHS MEXKITY
HUMU.

Henocpedcmeennoe cpaguenue npeomemos no emecmumocmu. I3MepeHre BMECTUMOCTH. EJIMHUIIA BMECTUMOCTH: JIUTP; €€ CBS3b C KyOMUECKUM JCTIMMETPOM.

W3mepenune BpemeHnu. EnuHUIBI BpeMeHH (CEKyH/Ia, MUHYTA, 4ac, CyTKH, T0Jl) ¥ COOTHOIICHUs Mexny HuMmU. OmpeneieHne BpeMeHu 1o yacam. Haspanue
Mecs1eB U 1Hel Heaenu. KaneHnnaps.

[IpeoOpa3oBaHKe OHOPOAHBIX BEIMIMH U aprU()METHUCCKUE ICUCTBHUS C HUMH.

Jons BenmnuuHbI (TIOJOBUHA, TPETh, YETBEPTh, JACCATAS, COTasl, THICSYHAS U Ip.). [Ipoyenm xax comas 00 eeauyuHdvl, 3Hak npoyeuma. Yacmos genuuunoi,
sbipadicentas Opodvio. lpasunbhbie u HeNPasUiIbHble YACMU BENUYUH.

THouck 3axonomeprnocmeii. Habmooenue 3asucumocmeii Mexicoy 8eiUMUHAMY, BUKCUPOSAHUE Pe3VIbmamos HAOIIO0eHUll 8 peyll, ¢ NOMOWbl0 maoauy, gopmyn,
epaghuxos.

3asucumocmu mexncoy KOMROHEHMAMU U Pe3YTbMAMAMU ApUDMEMUYecKux 0etcmseull.



Ilepemennas eenuuuna. Buipasicenue c nepemennoii. 3naueHue @vlpadiceHus ¢ NepemeHHoll.

Dopmyna. Qopmynsl niowaou u nepumempa npamoyeoavnuka: S =a - b, P = (a+b) - 2. @opmyner nnowaou u nepumempa keaopama: S =a - a,P=4- a.

Dopmyna nrowaou npsamoy20ivHo2o mpeyeoivHuka S = (a - b) : 2.

Dopmyna 06wéma npamoyeonviozo napaiienenuneda N = a - b - ¢. @opmyna ob6véma kyba V=a- a - a.

Qopmyna nymu (S =V -t) u eé ananroeu: popmyra cmoumocmu (C=a - x), opmyna pabomer (A=W -t) u op., ux 06obwennas 3anucy ¢ ROMOWbIO HopMmyibL
a=b-c.

Ulxanvr. Yucnosou nyu. Koopounamuwii nyu. Paccmosinue mexcdy moukamu KoopouHamuoezo ayya. Pagnomeproe 0gudicete mouex no KOOPOUHAMHOMY Y4y KaK
MOO€nb PABHOMEPHO20 OBUIICEHUS PEabHbIX 00BbEKMO8.

Cropocmb conudicenus U CKopocms YoaieHus 08yxX 00beKmos npu pasHOMEPHOM 0OHO8PeMeHHOM 08udicenuu. Dopmynbl CKOPOCU COMUNCEHUS U CKOPOCIU YOANeHUSL:
Veon, = V1 + V2 U Vyy = Vi — Vo, @opmyast paccmosinus d mexcoy 08ymst pagnomMepHo O8UNCYUWUMUC 00bEeKMAMU 8 MOMeHM epemenu T 0 0sudiceHuss Hagcmpeyy
opye opyey (d = so — (V1 +V2) - t), 6 npomusononosxcuvix nanpasaenusax (d = So + (V1 +V2) - t), doconky (d = So — (Vi—V2) - t), ¢ omcmasanuem (d = so — (V1—
V2) - 1). @opmyna oonospemennozo osudxicenusi S = Veoy, - tacrp.

Koopounammuwuii yeon. I paghux osudicenusi.

Habniooenue 3agucumocmeti mexncoy GeIuyUHAMU U UX 3ANUCH HA MAMEMAMUYECKOM A3bIKe ¢ HOMOWbI0 Gopmyn, mabauy, epagukos (0sudxcenus). Onvim
nepexoda om 00HO20 Cnocoba uxkcayuu 3a8UCUMOCHel K Opy2omy.

Adredpanyeckue npeacrapiaenus (40 4). Yncnosble 1 OyKBEHHBIE BEIpaKeHUs. BrrurcieHne 3HaueHnii mpocTeimx OyKBEHHBIX BEIPRKEHHUH TIPH 3aJJaHHBIX
3HAYEHHSIX OYKB.

PaBeHcTBO U HEPABEHCTBO.

0Ob606wénnas sanuce ceoticms 0 u 1 ¢ nomowgvio Oykeennvix popmyn: a>0; a-1=1-a=a; a-0=0-a=0; a:1 =a; 0-:a=0 uop.

Ob60bwénnas 3anucey c8olcma apugpmemuieckux 0eucmsuti ¢ noMowvio OykeeHnwvix gopmyn: a+b=Db+a— nepemecmumenvroe ceoticmeo cnosncenus,
(a+b)+c=a+(b+c)— couemamenvroe ceoticmeo crnoscenus, a - b =b - a — nepemecmumenvnoe ceoticmeo ymuooscenus, (a-b)-c=a- (b - c) — couemamenvroe
ceoticmso ymnoodicerus, (a +b) - c=a - ¢ +b - ¢ — pacnpederumenvroe ceoiicmeo ymuodxicenus (Mpasuio ymuosicenus cymmol na yucio), (a+b)—c==(a—-c)+b=
a + (b — ¢) — npasuno eviuumanus wucna uz cymmot, a — (b +¢) ==a — b — ¢ — npasuno evruumanus cymmor us uucna, (@ +b):c=a:c+b:c—npasuno oenenus
CYMMbL HA YUCTO U OP.

Dopmyna denenusi c ocmamxkoma=hb-c+r, r<b.

Vpasunenue. Kopenwv ypasnenus. Muooscecmeo xopuneti. Ypasnenus euoa a+x=b, a—x=b, x—a=b, a-x=b, a:x=b, x:a=b (mpocmeie). Cocmasmuie
VPABHEHUS, CROOUUECS] K Yenouke NPoCHbLX.

Pewenue nepasencmea na mmnosicecmee yenvix neompuyamenbHulx yucel. Muoxcecmeo pewenuil nepagerncmea. Cmpozoe u Hecmpozoe HepaseHCmeo.
3naxu >, <. /[gotinoe HepageHCmBo.

MaremMaTH4YecKHii A3bIK W 3JIeMeHThbI JOrukd (20 4). 3HAKOMCTBO C CHMBOJAMH MAaTEMAaTHYECKOTO S3bIKa, WX HCIOJNB30BaHHUE IS TMOCTPOCHUS
MaTeMaTHUYECKHX BbICKa3biBaHUM. OnpeieieHue HCTUHHOCTH U JIOKHOCTH BBICKA3bIBAHHUH.

[Moctpoenre mpocTeHMX BRICKA3bIBAHUH C MTOMOIIBIO JIOTHUYECKHUX CBS30K H CJIOB «... W/HJIH ...», KECIH ..., TO ...», KBEPHO/HEBEPHO, UTO ...», «KKIBIIN,
«BCE», KHAUIETCS», «HEM.

[TocTpoenue HOBBIX CIIOCOOOB AEHCTBHS M CIOCOOOB PELICHHUS TEKCTOBBIX 3a/1a4. 3HAKOMCTBO CO CIIOCOOaMH PeleHHs 3a1a4 JJOTHYECKOTO XapakTepa.

Mnuooicecmeo. Dnemenm muoocecmea. 3naku € u . 3adanue MHONCECMBA NEPEUUCTEHUEM €20 DIIeMEHMOB8 U CEOUCMBOM.

Tlycmoe mnodxcecmso u e2o obosnauenue: &. Pasuvie muoocecmea. Juacpamma Jiinepa — Benna.

Hoomnooicecmso. 3naku — u & . Ilepeceuenue mnoxcecms. 3nax (. Ceoticmsa nepeceuenusi mHodxcecms. Qbveounenue mMHodxcecms. 3nax U. Csoiicmsa
00beOUHeHUsL MHOXMCECS.

PaGora ¢ undgopmanueii u ananu3 gaHHbIX (40 4). OCHOBHBIC CBOWCTBA IPEIMETOB: IBET, (hOopMa, pasMmep, Marepuai, HazHAUCHHE, PACIIOJIOKEHUE,
KonudecTBO. CpaBHEHHE MIPEAMETOB U COBOKYITHOCTEH MPEeIMETOB IO CBOMCTBAM.



Onepayus. Obvexm onepayuu. Pesyromam onepayuu. Onepayuu Hao npeomemamu, gueypamu, uuciamu. Ipsuvie u odbpammusie onepayuu. Omvickanue
Heu3BeCmubix: 00vbeKxma onepayuu, 8vINOIHAEMOU onepayuu, pesyrbmama onepayuu. Ilpoepamma oeiticmeuu. Aneopumm. Jlunelinvie, pazeemenéunvie u
yuxkauyeckue ancopummol. Cocmasnenue, 3anUCh U 8bINOIHEHUE ANCOPUMMOE pasaudHblx 6uoos. CocTaBlIeHUE IUTaHa (anropuTMa) moucka uHpopmanun. Coop
nHbOpMAIIMH, CBA3aHHOM C TIepecyéTOM MPEIMETOB, H3MEPEHUEM BElTHUMH; (PUKCUPOBAHUE, AHATTU3 MOJTyYSHHOW HHPOPMAITUH, TIPEICTABICHHE B Pa3HBIX hopMmax.

CocraBiieHHE TIOCIIEIOBATEILHOCTH (IIETIOYKH ) IPEIMETOB, YUCEIL, GUTYp U JIp. TIO 33JaHHOMY IIPaBHUITY.

UreHue 1 3arolHeHIE TaOIUIBI. AHATA3 ¥ HHTEPIIPETAITHS JAHHBIX TaOJTHIIbL.

Knaccugurayus snemenmos mHodxicecmaa no cgoucmay. Ynopsoouenue ungopmayuu.

Paboma ¢ mexcmom: npogepxa nonumanus,; evidenenHue 2nagHoOl MbICaU, CYUECMBEHHbIX 3AMEYAHUL U WITIOCHPUPYIOWUX UX NPUMEPOB, KOHCNEKMUPOBaHuUe.

Ynopsoouennwiii nepedbop sapuanmos. Cemu nunuti. Ilymu. [epeso ozmoarcnocmeil.

Kpyrosele, croi04aThic ¥ TMHEHHBIC TUarpaMMbl: YTEHUE, HHTEPIIPETAIHS JAHHBIX, HOCMPOEHUE.

O0001IeHre 1 CHCTeMAaTH3aIHs 3HAHUIA.

THopmdgonuo yuenuxa.

1 knacc (4 u 6 neoentro, 6cezo 132 u)

Yucaa n apupmerndeckue aefictus ¢ Humu (70 41). [pynmsl npeameroB win Guryp, obnagarommx o0mumM cBoicTBoM. COCTaBICHHE TPYIIBI IPEIMETOB
IO 3aIaHHOMY CBOWCTBY (TIpH3HAKY). Brlfenenue yacTu TpymimbL.

CpaBHeHHe TPy MPEIMETOB C TOMOIIBIO COCTABIICHUS Tap: OOJNbIIEe, MEHBIIIE, CTOIBKO XKe, OOJIbIIe (MEHBIIE) Ha ... TOPSIOK.

Coedunenue epynn npeomemos 8 00HO yeoe (crodxcerue). Yoanenue wacmu pynnvl npeomemos (svivumanue). Illepemecmumenvroe cOUCMBO CLONCEHUSL SPYNN
npeomemos. Cesa3b MeAHCOY CLONCEHUEM U 8bIYUMAHUEM 2PYNN NPEOMENO8.

AHanozusn cpagHenus, CLONHCEHU U bIYUMAHUSL SPYIN NPEOMEMO8 CO CILONCEHUEM U 8bIYUMAHUEM 8eIUYUH.

Uwuciio Kak pe3yiabpTaT cuéTa IpeIMETOB U KaK Pe3yibmam uamepenusi GeuduH.

Ha3Banusi, nmocienoBaTesibHOCTh U 0003HaueHUe uncesn oT 1 1o 9. HarnsgHoe M300paKeHue YHCENl COBOKYNHOCHAMU MOYEK, KOCHAMU OOMUHO, MOYKAMU HA
yucnosom ompeske u m. 0. llpenpiaymee u nmocneayomiee 9ucio. KoanuecTBEHHBINA U MO PSAAKOBBIN cuéT. UTeHue, 3anmch ¥ CpaBHEHHE YHCEIT ¢ TIOMOIIBIO 3HAKOB =,
# >, <,

Cro’keHue ¥ BBIYUTAHUE YUCEN. 3HAKU CIIOKEHUS U BblunuTaHus. Ha3BaHWe KOMIIOHEHTOB CIIOKEHHUS U BhIYMTaHUsA. Haensnonoe uzodpasicenue cioxicerus u
BbIUUMAHUSL C NOMOWBIO 2PYNA NPeOMemos U Ha 4uciogom ompeske. CBsI3b MEXKIY CIOKEHHEM W BBIYUTAHUEM. 3dBUCUMOCIb PEe3VAbMAmMo8 CAONCEeHUs U
BLIUUMAHUSL OM USMEHEHUsL KOMNOHeHmos. Pa3HOCTHOE cpaBHeHUe unce (00JIbIle Ha ..., MCHBIIIE Ha ...). HaxokIeHHne HeM3BECTHOTO CIaraeMoro, yMeHbIIaeMOro,
BBIUUTAEMOTO.

Coctas uucen ot 1 10 9. CnoxeHue u BeranTanue B npesenax 9. Tabnuia crnoxkeHus B rpenenax 9 («rpeyroibpHas»).

Pumckue yugppol. Anghasumnas nymepayus. « Bonwebuvien yugpo.

Yucno u udpa 0. CpaBHEHHE, CIIOXKEHNUE W BEIYUTaHUE ¢ YuciioM 0.

UYucno 10, ero 0603HaYeHNE, MECTO B YHUCIIOBOM psity, cocTaB. CloxeHre U BelYUTaHue B npezenax 10.

Mownetn 1k.,5k., 10k, 1p.,2p.,5p., 10p.

Yxpynnenue eounuy cuéma u uzmepenus. Cuém decamkamu. Haensonoe uzobpaoicerie 0ecsimkos ¢ NoMowbio mpey2oabHukos. UTeHne, 3ammuch, CpaBHEHHE,
CIIOKEHHUE ¥ BBIYUTAHUE KPYTIIBIX IECSITKOB (YUCEN ¢ HYJISIMH Ha KOHIIE, BEIPAYKAIOIIUX IIEJIOC YHUCIIO JECATKOB).

Cuém decamxamu u edunuyamu. Haznsionoe uzobpasicenue 08y3HAUHbIX YUCEN C NOMOUbIO MPEY2OIbHUKOS U MoYeK. 3alUCh U YTCHHUE ABY3HAUHBIX YHCEIl,
MpeICTaBICHUE UX B BUAE CYMMBI MECATKOB U enuHuIl. CpaBHEHHUE ABY3HAUHBIX dncell. CIOXKeHHWE W BRIUMTAHKE IBY3HAYHBIX YHCEN 0€3 mepexoaa qepe3 paspsii.
Ananozus mexncoy 0ecAmudHoOU CUCEMOU 3aNUC Yucen U 0ecCAmuyHoU Cuc memot mep.

Tabmuiia cioxeHus OTHO3HAYHBIX yrcen B mpenenax 20 («kBaapaTtHas»). CliokeHUe U BEIYUTaHKE B mpenenax 20 ¢ mepexojoM yepes IeCATOK.

Padora ¢ TekcToBbIMHE 3a1auaMu (20 4). YcTHOE pelnieHre MpOCThIX 337au Ha CMBICI CJIOMKEHHUS ¥ BEIYUTAHUS TPU U3yUCHUH yucen oT 1 10 9.



3amada, ycnoBHe U Borpoc 3afauu. IlocTpoeHre HarIsiqHBIX MoJieield TEKCTOBBIX 3a/1a4 (CXEMBI, CXeMaTHYECKHE PUCYHKH | AP.).

[TpocTrie (B 0AHO AeHCTBUE) 3a1aun HA CMBICI CJI0KEHHS U BEIYUTAHU. 3a7a91 Ha pa3HOCTHOE CpaBHEHHE (COJeprKalIne OTHOIEHHS «O0bIe (MEHbIIIE)
Ha ...»). 3amadm, oopatHbie JaHHBIM. COCTaBICHNE BEIPAKCHUI K TEKCTOBBIM 3a71adaM.

3aoayu c HexoppekmHbIMU HOPMYTUPOBKAMU (TUUHUMU U HENOJIHLIMU OGHHBIMU, HEPealbHbIMU YCII08UAMU).

CocTaBHbl€ 33/1a4U HA CI0KEHHE, BBIYUTAHUE U PA3HOCTHOE CpaBHEHME B 2—4 nelcTBUSA. AHAIM3 3a/1a4M U IUIaHUpoBaHue xojia e€ pemenus. Coomnecenue
NOJIYHYEeHHO20 pe3yibmama ¢ YCcioguem 3a0ayu, OYeHKa e2o0 npasdonodobus. 3alucCh PEIICHWS W OTBETa Ha BOMPOC 3ajadu. ApudMeTHUecKHue AECUCTBUS C
BEITMYMHAMM TIPH PEIICHNH 3a/1a4.

I'eomerpuyeckue purypsl u BesmunHbl (14 1). OCHOBHBIE IPOCTPAHCTBEHHBIE OTHOILICHHS: BBIIIE — HIDKE, IIHUPE — YKE, TOJIIE — TOHbIIE, CIIEPEean —
c3a/11, CBEpXy — CHHU3Y, ClleBa — CIpaBa, Mexxay u ap. CpaBHeHue puryp no ¢popme u pazmepy (BU3yasIbHO).

PacriosHaBaHue 1 Ha3bpIBaHNE TEOMETPUIECKHUX (DOPM B OKPYKAIOIIEM MHpE: KPYT, KBaIpaT, TPEYTOILHHK, PSIMOYTOIBHIK, Ky, II1ap, TapajuieNenye]], MMpamMua,
IMHIDP, KOHYC. [IpeacTaBnenns o MIoCKUX ¥ MPOCTPAHCTBEHHBIX TEOMETPHUYECKIX (pUrypax.

Cocrasnienue Guryp u3 yactei u pazouenue Guryp Ha yact. Koucmpyuposanue ueyp u3 naiouex.

Touku u MHUN (KPUBBIE, IPSIMBIE, 3AMKHYTHIE H HE3aMKHYThIC). Obiacmu u epanuysl. JlomaHas. TpeyrombHUK, YeTHIPEXYTONBHIK, MHOTOYTOJIEHHK, €TI0 BEPIINHBI
Y CTOPOHBI.

Otpesok u ero odo3HaueHue. Mizmepenue JIMHBI oTpe3ka. ENMHULIBI AMHBI: CAaHTUMETP, AELMMETP; COOTHOLIEHHE MeX Ay HUMH. [locTpoeHue oTpeska 3a1aHHOM
JUTHHBI C TIOMOIIIBIO JIMHEHKH.

Cocrapnenue (uryp u3 gacrtei u pazoreHne Gpuryp Ha 4acTH.

OObenHeHHE U MiepeceyeHe TeOMETPUIECKUX UTYP.

Beanunnbl u 3apucumocti Mexny Humu (10 u). CpaBHeHue U yriopsoueHue BenndrH. OOIIuid IPUHIIMIT U3MEPEHUS BeMuuH. Enqunnia usmepenus (Mepka).
3aBUCHMOCTh pe3yibTaTa U3MEpeHHus OT BbiOOpa Mepku. HeoOXomanmMocTh BRIOOpa €IWHOW MEpPKU MPH CPaBHEHHH, CIIOKEHWH W BBIUNTaHWH BenndnH. CBOWCTBA
BEJTMYHWH.

N3mepenne maccsl. EnnHnIia Macchl: KWIOTpamM.

Nzmepenne BMecTuMocTH. EquHAIIa BMECTHMOCTH: JIUTP.

THouck 3axonomeprocmeii. Habmooenue 3aeucumocmeti Mexcoy KOMROHEHMAMU U Pe3YTbMamami apupmMemudeckux Oeticmeutl, ux QQUKCUposaHue 8 peyu.

Yucnosotl ompe3ox.

Adredpanyeckue npeacrapiaenus (14 4). Utenne u 3amuck YUCIOBBIX U OyKBEHHBIX BhIpaKeHHH B 1—2 neiicTBUs 03 CkoOOK. PaBeHCTBO 1 HEpaBEHCTBO, HX
3aIiCh C TIOMOIIBIO 3HAKOB >, <, =,

Vpasnenus 6uoaa+x=b, a—x=Db, Xx—a=Db, a-x=b, pewaemvie na ocnose e3aumocsszu mexncoy uacmoio u yenvim.

3anucy nepemecmumenbHO20 COUCMEA CILOACEHUSI C NOMOWbIO OYKeeHHOU (hopmyabl: a+b=b+a.

3anuch B3aUMOCBSI3H MEXTY CIIOKEHHEM M BBIYMTAHHEM C TOMOIIBI0 OYKBEHHBIX PaBeHCTB BUAa: a +b=c¢, b+a=c¢, c—a=Dh.

MaTemMaTH4YecKHii SI3BIK M 3JIEMEHTBI JIOTUKH (2 1). 3HAKOMCTBO C CHMBOJIAMH MaTEeMaTHYECKOT0 s3bIKa: IIU(paMu, OyKBaMH, 3HAKAMH CPABHEHUSI, CTIOKCHHUS
W BBIYMTAHMS, UX UCIOIB30BAHHE AJISl IOCTPOEHHS BhICKa3bIBaHUK. ONpeaesieHne HCTUHHOCTH 1 JIOKHOCTH BBICKa3bIBaHHH.

ITocTpoenue Mozeneil TEKCTOBBIX 3aay.

3HAKOMCTBO € 33J]a9aMH JIOTUYECKOTO XapaKTepa U CIIOCO0aMy UX PEIICHUsI.

Padora ¢ unpopmanmeii u ananu3 aaHHbIX (2 4). OcHOBHbBIE CBOWCTBa NpEIMETOB: LBET, ¢opMma, pasMep, MaTepHal, Ha3HAue€HHUE, PaCIIOJIOKEHHE,
konnvecTBo. CpaBHEHHE MPEIMETOB U IPYII MPEIMETOB 110 CBOMCTBAM.

Tabnuria, cTpoka u cTosoen Taduuipl. UTeHre 1 3amoHeHne Tadmuibl. [Iouck 3aKOHOMEPHOCTH pa3MelieHusl 00beKTOB (dncel, GUryp, CHMBOJIOB) B Ta0IHUIIE.

C6op u npencrapiaeHre MHPOPMALMY O €IMHULIAX H3MEPEHHS BEIUYMH, KOTOPbIE HCIIOIB30BaJIICh B IPEBHOCTU HA Pycu 1 B Apyrux crpaHax.

O0o001enre 1 cucTeMaTu3ays 3HaHUH, Oy4eHHbIX B | Kiacce.

Hopmdghonuo yuenuxa 1 xnacca.



2 knacc (4 u 6 Heoenro, eécezo 136 u)

Yucna u apudpmeruyeckue aeiicrBusa ¢ HUMH (60 4). [Ipu€mbr yCTHOTO CIIOKEHUS W BBIYUTAHUS BY3HAYHBIX YHCEN. 3allUCh CIOXEHHUS M BBHIYATAHUS
JBY3HAYHBIX Yucel B cTOJIO0UK. Cllo’KeHHE ¥ BEIUUTAHUE JBY3HAYHBIX YMCETl C IEPEXOIOM Uepe3 pas3psia.

Cotnst. Cuér cotasiMu. Haensionoe uzobpadsicenue comen. UteHue, 3amich, CpaBHEHUE, CII0KEHNE W BEIYMTAHUE KPYTIBIX COTEH (YKCEN ¢ HyJIsSMHU Ha KOHUE,
BBIPAXKAIOIINX €TI0 YUCIIO COTEH).

Cuém comuamu, oecamramu u eounuyamu. Haenaonoe uzobpasicenue mpéxauaunulx yucen. YTeHne, 3aUCh, yIOPSAOUYMBAHUE U CPABHEHHE TPEX3HAY HBIX
YHceN, UX TpeACTaBlIeHHe B BHJIE CYMMBI COTEH, JIECSITKOB M €AMHUI] (AeCATUYHBIA cocTaB). CpaBHEHHE, CIOKEHHE W BBIUMTaHUE TPEX3HAYHBIX YHCeN. AHan02usl
MedHcoy 0eCAmMUYHOU CUCMEMOU 3aNUCU MPEXIHAYHBIX YUCel U OeCIMUYHOU CUCTEMOU Mep.

Cxo0xkwu. [Topsmok BBITTOIHEHUS NeHCTBUN B BEIPAKCHUAX, COIEPIKANTUX CIIOKEHNE U BEIYUTAaHUE (CO CKOOKaMM U 0€3 HUX).

CoueTarenbHOE CBOWCTBO CIOXKEHMsI. BblunTaHne cymMMmbl U3 uncia. Berautanue unciaa U3 CyMMbl. VCONb30BaHHE CBOMCTB CIOKEHHS M BBIYMTAHUS IS
palMOHaIU3ali1 BEIYUCICHUI.

YMHOXEHHE U [JeJIeHHEe HaTypaJlbHBIX 4Hcell. 3HAKHM YMHOXEHHs (X) u gmeneHus (). HazBaHue KOMIIOHEHTOB M PE3yJbTATOB YMHOMKEHHUS WU ACNIEHUS.
I'paguyeckas unmepnpemayus ymuoxcenus u oeienus. CBA3b MKy YMHOKEHHEM U JeneHueM. [IpoBepka yMHOKeHUS U aeneHus. Haxoxkaenne HEM3BeCTHOTO
MHOXKUTEJISL, IETUMOTO, AeTHUTeNs. C513b MeHcOy KOMHOHEHMAMU U Pe3yTbMAmoM YMHONCEHUS U OeTIeHUS.

KpatHoe cpaBHeHue uncen (60nbIIe B ..., MEHBIIE B ...). JleTuTeNn u KpaTHbBIE.

YacTHble ci1yyan yMHOKeHUS U fexaeHust ¢ 0 u 1.

HeBo3moxHocTh Aenenus Ha 0.

Iopsimok BBITIOTHEHHS NEHCTBUI B BRIPAXKCHUAX, COJIEPIKAINX YMHOKEHHUE U JieJieHre (CO CKOOKaMH 1 03 HUX).

IlepemecTuTeNbHOE CBOMCTBO YMHOXKECHHUSL.

Tabnuua ymMmHOXeHUs. TaOIn4HOEe yMHOKEHHE U JICTICHUE YUCETT.

CoueTaTenbHOE CBOMCTBO YMHOXKEHHUS. Y MHOKeHHE U aeneHue Ha 10 u Ha 100. YMHOXEHNE U [IeIeHuEe KPYTIBIX YHCEIL.

ITopsiioK BBIOJTHEHUSI JEHCTBUI B BBIPAKEHUAX, COACPIKAIINX CIOKEHUE, BRIYMTAaHUE, YMHO)KEHHUE U JleIeHne (CO CKOOKaMH U 03 HHX).

PacnpenenurensHoe cBoicTBO yMHOXKeHUsI. [IpaBuiio neneHus cyMMBl Ha 4yncio. BHeTabiuyHOe YMHOXKEHHE U JIeieHHe. Y CTHBIE MPUEMBI BHETAOIUIHOTO
YMHOXEHHUS U JiefieHus. Vcrnoap30BaHne CBONCTB YMHOXKEHHUS U I€JCHUS IS PAIlMOHAIN3AIUN BBl YHCIICHUH.

[enenue ¢ ocTaTKOM C NMOMOIIBIO Mojenei. KOMIIOHEHTHI AeneHus ¢ OCTaTKOM, B3aUMOCBSA3b MEXIy HUMH. AJNTOPUTM JeleHus ¢ octaTkoM. IIpoBepka
JIEJIEHUS] C OCTaTKOM.

Tricsaa, e€ rpaduueckoe nzoopaxenre. Crnoxxenue u BerauTanue B nipesenax 1000. YcTHoe ciokeHne, BRIYUTaHUE, YMHOXKECHHUE U JieJieHre Jrce B peaenax 1000
B CIy4asx, CBOJAUMBIX K AercTBUsIM B npenenax 100.

Padora ¢ TekcToBbIMHE 3a1auyamMHu (28 4). AHaIN3 33/1a49H, TIOCTPOCHUE TPAPUUECKUX MOJIETIeH, TUTAHNPOBaHUE U PeasTU3allisl PEIICHNUSI.

[MpocThie 3a1aun Ha CMBICT YMHOKEHUS U JielieHHs (Ha paBHbIC YaCTH M MO COJCPIKaHUIO), UX KpaTKas 3aluch C MOMOMIIbIO TaOMUIl. 3ajadd Ha KpaTHOE
cpaBHeHHE (coeprKaliue OTHOIICHUS «0oblie (MEHbIIE) B ...»). B3aumMHO 00 paTHbIC 3a7a4H.

3adayu na naxooscoenue 3a0yManHo20 Yuca.

CocTtaBHbIE 337291 B 2—4 nelicTBHsI HA Bece apudMeTniaeckue aeicteus B mpenenax 1000.

3ajaun ¢ OyKBEHHBIMH JIaHHBIMH. 3aJadd Ha BBIYMCICHHE JUIMHBI JIOMAHOW; IEpHMETpa TPEYrobHUKA W YETBIPEXYTONBHUKA; TUIOMAMN W IEepUMETpa
NpSAMOYTOJIbHUKA U KBaapara.

Cro)xeHne 1 BBlYMTaHUE M3YUYEHHBIX BEIWYNH [IPH PELICHUH 3a/1a4.

I'eomerpuyeckue ¢purypsl u Beauunnsl (20 4). [Ipsmas, myd, otpe3ok. [lapannensHble n nepecekaroniecs mpsMble.

Jlomanas, nnuHa nomanoi. IlepumeTp MHOrOyronbHuKa.

Inockocmo. Yeon. Ilpsamoil, ocmpwiti u mynoi yeawl. [lepnenouxyasipuvie npsamole.



[psmoyronbauk. KBagpar. CBoiicTBa CTOPOH M YIJIOB MPSIMOYTOJIbHUKA M KBajapara. [locTpoeHne mpsSMoyroibHUKa ¥ KBaJpara Ha KJIET4aTol Oymare mo
3aJIJaHHBIM JUIMHAM UX CTOPOH.

IIpssmoyronbHEI mapaiienenures, Kyo. Kpyr u okpyXHOCTb, HX IEHTp, paauyc, auameTp. Llupkysns. BeraepunBanue y30poB M3 OKPY>KHOCTEH C TOMOIIBIO
IUPKYJISL.

Cocmasnenue ¢ueyp uz uacmeti u pasouenue gueyp na yacmu. Ilepeceuenue ceomempuneckux guayp.

ENVHHIBI ITUHBL: MAJUTHMETP, KAJTOMETD.

[MepumeTp NpsIMOYTONLHUKA U KBaJpaTa.

[Tnomans reomerpuueckoit purypsl. HenocpeacteeHHoe cpaBHenue ¢uryp mno miomaau. 3mepenne mwiomanu. Enuaniel miomaay (KBaApaTHEIA CAHTUMETD,
KBaJpaTHBIA JeIMMETp, KBaIpaTHBIA METp) U COOTHOIIEHHUS Mexay HuUMH. llmomanes npsmoyronsauka. [lnomane kBaapara. Ilnowadu gueyp, cocmasienuvix uz
NPAMOY2ONIbHUKOG U K8AOPANOE.

06vém ceomempuueckoil pueypwi. Eounuyst 06véma (Kybuueckull canmumemp, Kyouueckuil Oeyumemp, Kyouueckuil Memp) u COOmMHOUEHUSL MENCOY HUMU.
O0vém npamoy2orbH020 napaiieienunedd, 00vém Kyoa.

[TpeobpaszoBanue, cpaBHEHHE, CIIOKCHHUE M BRBIYUTAHUE OJTHOPOJIHBIX T€OMETPUICCKHUX BEIMYNH.

BeanuuHbI ¥ 3aBUCUMOCTH MeKAy HUMHU (6 4). 3aBUCHUMOCTh pe3ylibTaTa U3MepeHHs OT BbIOopa Mepku. CloXeHre U BRIYUTaHne BennanH. HeoOXoauMocTh
BBIOOpa €IMHOM MEPKHU TIPH CPABHEHHH, CIIOKCHUU M BEIYUTAHUH BEJINYHH.

Touck 3axonomeprocmeii. Habnoodenue 3agucumocmeri Mexicoy KOMNOHEHMAMU U PE3YIbMaAmaMil YMHONCEHUs. U OeNeHUsL.

Dopmyna niowadu npsamoyeonvhiuxka S = a - b.

Dopmyna 06wéma npsamoyeonviozo napaiienenuneda V = (a - b) - C.

Aaredpanyeckue npenacrapjenus (10 ). UteHne i 3anMCh YUCIOBBIX  OYKBEHHBIX BBIPKCHHN, COIEPIKAIINX JSHCTBHUS CIIOKEHUS, BEBIYUTAHUS, YMHOXKECHHS
u enenus (co ckoOkamu 1 0e3 HUX). Berarcienne 3Ha4eHn i MpoCcTeUnX OYKBEHHBIX BRIPKEHHUH NP 3a/IaHHBIX 3HAUCHHUAX OYKB.

3arnmch B3aUMOCBSI3H MEX/Ty YMHOXKEHHEM | JISJIEHUEM C MOMOIIBI0 OyKBEHHBIX paBeHCTB Bupa a-b=c, b-a=c¢, c:a=b,c:b=a.

Ob6o6wénnas 3anuce ceoticms 0 u 1 ¢ nomowwio OyxeeHnvix opmyn:

a-l1=1-a=a, a-0=0-a=0, a:1 =a,0:a=0 uop.

0600WéHHas 3anuch CeOUCME apUPMemuyecKux 0eucmeaull ¢ NOMOwbI0 OYKEEHHbIX GopmyL:

a + b =b + a— nepemecmumenvroe ceoiicmeo crodicenust;

(@+b)+c=a+ (b+c)— couemamenvroe ceoticmeo crosxcenus,

a-b=Db-a— nepemecmumenvroe ceoticmeo ymnodicenus;

(a-b)-c=a-(b-c)— couemamenvroe ceoiicmeo ymnoxcenusi;

(@+b)-c=a-c+b-c— pacnpederumenvroe ceoiicmeo ymHodxicenust (YMHONCEHUE CYMMbL HA YUCTO);

(a+b)—c=(a—c)+b=a+(b-c) — evruumanue uucna uz cymmol;

a—(b+c)==a-Db-c— evruumanue cymmor uz uucia;

(@+b):c=a:c+Db:c— denenue cymmor na yucio u op.

Vpasuenus 6uoa a-x =0, a:x=Db, X:a=Db, pewaemvie na ocnose epapuueckoii mooenu (npsamoyeonvhux). Kommenmuposarue pewienust ypasHeHul.

MaTemMaTH4YecKHii sI3bIK U 3JIEMEHTHI JOTUKH (2 4). 3HAKOMCTBO CO 3HAKAMU YMHOXEHUS U JICIEeHUs, CKOOKaMH, criocobaMu H300paskeH st 1 0003HAYCHUS
TpsIMOH, JTy4a, yria, KBaJapaTa, IpsSMOyroJbHUKA, OKPY>KHOCTH M Kpyra, UX paauyca, TiaMeTpa, IeHTpa.

OnpezeneHne UCTUHHOCTH U JIOKHOCTH BhICKa3bIBaHUH. [locTpoeHre npocTeHInX BEICKa3bIBAHUH BH1a «BEPHO/HEBEPHO, UTO ...», HE», KECIH ..., TO ...».

[MoctpoeHue crioco0OB pelIeHus TEKCTOBBIX 33/1a4. 3HAKOMCTBO C 33]]a4aMHy JIOTHYECKOro XapaKkTepa U crocobaMu WX perieHusl.

Padora ¢ undopmanueii n ananu3 1asHbIxX (10 1). Oneparusa. OOBEKT U Pe3yIbTAT ONEPAIIHH.

Onepayuu Hao npeomemamu, ueypamu, yuciamu. Ipamoie u oopammuvie onepayuu. OmuicKaHue HeU38eCMHbIX: 00bEKMa onepayuu, BbINOIHAEMOU Onepayu,
pe3yrbmama onepayuu.



Hpozpajwwa Oelicmeuil. AJZZOquM/I. ﬂuH@inble, pa36€m6‘ﬂéHHble U YukjauvecKkue aicopummabl. Cocmaeﬂeﬂue, 3anucsb U 6blNOJIHERUE alcopummoes
PAaA3TUYHbBIX 8U008.

UreHue 1 3arolHeHIE TaOIUIB. AHATN3 TAaHHBIX TAOJIHITHL.

CocrapineHue TOCIIeI0BaTeTFHOCTH (IIETIOYKH ) IPEIMETOB, Yicel, (GUryp u [p. TI0 3aJaHHOMY IIPABHITY.

Ynopsoouennwiii nepebop sapuarnmos. Cemu aunui. Iymu. /lepeeo 6o3moocrnocmetl.

CoOop u mpencraBneHne MHGOPMAIMK B CIPABOYHHUKAX, SHIMKIIONCAHUIX, HHTEPHET-UCTOYHUKAX O MPOJOIDKUTEIFHOCTH JKU3HU Pa3IMYHBIX JKHBOTHBIX H

pacTeHmii, ©X pa3Mepax, COCTABIICHHE IO IOJYYEHHBIM JaHHBIM 3aJad Ha BCE UYETHIpe apu(PMETHUeCKWX NEHCTBHS, BHIOOP JYUIIUX 337ad U COCTAaBJICHUE
«3amavyHuKa Kjacca.

O0001IIeHIE M CUCTeMATH3aIUs 3HAHUH, TTOJYYCHHBIX BO 2 KJIacce.
THopmdponuo yuenuxa 2 knacca.

3 knacc (4 u 6 neoenro, eécezo 136 u)

Yucaa u apupmernyeckue aeiicreus ¢ HUMH (35 4). Cy€t ThicsiuamMu. Pa3psabl v KIIacChl: KJIACC €IMHULL, KJIacC ThICAY, KJIACC MWJIJIMOHOB U T. A. Hymepanus,
CpaBHEHHE, CIOKEHHE M BBIYMTAaHHE MHOro3HauHbIX umcen (B mpenenax 1 000 000 000 000). [pencraBienue HaTypaldbHOTO YHCIAa B BHJAE CYMMBI pa3psiIHBIX
CllaraeMblX.

Ymuoxenue u genenue gucen Ha 10, 100, 1000 u 1. 1. [TuchmernHoe yMHOXKeHHE U AeneHne (6e3 ocTaTka) KPYTIIbIX YHCEN.

YMHOXE€HHE MHOT'O3HAYHOT'O YHCIIa HA OJJHO3HAYHOE. 3aIHCh YMHOXCHUS B CTOJIOUK.

JleneHue MHOT03HaYHOI'O yKcia Ha OHO3HAYHOE. 3aIlUCh JEJICHUS YITIOM.

YMHOXEHHE Ha ABY3HAYHOE M TPEX3HAYHOE YMCI0. OOwutl cyuaii YMHONCEHUS MHOOZHAYHBIX YUCE.

ITpoBepka MpaBUIBHOCTH BBIIOJIHEHUS JEUCTBUI ¢ MHOTO3HAYHBIMU YMCIaMU: aJITOPUTM, 0OpaTHOE AEHCTBHE, BHIUMCIICHHE Ha KaJIbKYJISATOPE.

YcTHOE cloKeHne, BRIUNTaHNE, YMHOKEHNE U JIeIEHHE MHOTO3HAYHBIX YHCEN B CIIyYasiX, CRBOJUMBIX K IeHcTBUAM B npeaenax 100.

YnporueHne BEIYUCICHUH ¢ MHOTO3HAYHBIMU YHCJIaMU Ha OCHOBE CBOMCTB apU()METUIECKUX JCHCTBHIA.

ITocTpoeHune u UCIOJIb30BaHUE AJITOPUTMOB U3YUCHHBIX CIIy4aeB YCTHBIX M MUCbMEHHBIX ACHCTBUI C MHOTO3HAYHBIMU YHCIIAMH.

Pagora ¢ TexcroBbiMu 3agauyamu (40 41). AHanm3 3agauu, MocTpoeHue rpadguueckux Moened u Tabiuil, IIAHUPOBaHKUE W peayn3anus pemenus. [louck
Pa3HBIX CIIOCOOOB pPEIIECHUSI.

CocraBHble 3a1aunl B 2—4 NEWCTBUS C HATYpaJbHBIMU YHCIIAMUA Ha CMBICH JEHCTBUI CIOXKEHHs, BRIYUTAHUS, YMHOXXCHHUS W JISNIEHHs, Pa3HOCTHOE W KPaTHOE
CpaBHEHHE YHCEI.

3amaun, CoJepKaIINe 3aBUCUMOCTh MKy BEJIMYMHAMH, BHIA & = D - C: myTh — CKOPOCTh — BpeMsI (3a/1aur Ha JIBIYKEHHUE), 00BEM BBITIOTHEHHON PabOThl —
MPOU3BOJIUTENHHOCTD TPyJa — BpeMs (3a7auu Ha paboTy), CTOMMOCTh — IIeHa TOBapa — KOJIMYECTBO TOBapa (3aJ1a4u Ha CTOMMOCTB) U JIp.

Knaccupurayus npocmoix 3a0ay uzywennvix munos. Oduuii cnocob aHaiu3a u peuleHuss COCMasHoll 3a0atu.

3agauu Ha olpeeieHre Havajla, KOHLA U IPOJODKUTEIIBHOCTH COOBITHSI.

3adauu na nHaxoodicoeHue wucen no ux cymme u pasHoCmu.

3aaun Ha BRIYKMCIICHHE TUIOMIAJIEH GHUTYp, COCTABIEHHBIX U3 MPSIMOYTOJILHUKOB U KBaJ[PATOB.

CrnoxeHre U BEIMUTAHUE U3YyUCHHBIX BEJMYUH ITPH PEIICHUU 3a/1a4.

I'eomerpuyeckue ¢urypsi u Beauunbl (11 4). [IpeodpazoBanue ¢puryp Ha miockoctn. CUMMeTpust GUTyp OTHOCUTENBHO NpsAMol. PUTypsl, HMEIOIINE OCh
cumMeTpun. [TocTpoeHne cMMMETPUYHBIX GUTYp Ha KJIET4aTOH Oymare.

Tpsimoyeonvhoiil napanienenuneo, Kyo, ux seputunsvl, péopa u epanu. Ilocmpoenue pazeépmru u mooeu Kyoa u npamoy201bH020 napaiieienunedd.

EnuHuIel IIWHBI: MAJUTUMETP, CAHTUMETP, TCHUMETP, METP, KUIOMETP, COOTHOIIIEHUS MEXITY HUMHU.

[MpeobpazoBaHue TeOMETPUUYECKIX BEJIMYWH, CPABHEHHE UX 3HAUCHUI, CIIO)KEHHE, BRIUMTAHUE, YMHOXEHHE U JIeTICHUE Ha HATypajIbHOE YUCIIO.

BeanuuHbl B 3aBUCUMOCTH Mekay Humu (14 4). HaGironeHne 3aBUCMMOCTEH MEX Ty BEIMUMHAMU U UX (PUKCHPOBAHHE C TIOMOIILIO TAOIHII.



I/ISMCPCHI/IG BpPCMCHH. E)_'[I/IHI/II_IBI HU3MCPCHUA BPEMCHU: IO, MCCALl, HEACIIA, CYTKH, 4ac, MUHYTa, CCKyH/Ia. OHpeI[CJ'IGHI/IC BPEMCHHU I10 YaCaM. HazBanus MCCALICB U
JTHEH HEACIIH. Ka.HCHI[apL. CooTHOIICHUS MEXKAY CANMHUIIAMU U3MEPCHNS BPDCMCHMU.

EnuHuAIIBI Macchl: TpaMM, KWJIOTpaMM, [IEHTHEDP, TOHHA, COOTHOIIIEHHUST MEX Ty HIMIL

IIpeoOpa3oBaHue, cpaBHEHHUE, CIOXKEHNE U BRIYUTAHNUE OJHOPOIHBIX BEJIHYHH.

Ilepemennas. Boipasicenue ¢ nepemennou. 3HaueHue 8blpaxicenus ¢ NepemMeHHO.

Dopmyna. Dopmynbl nIOWAOU U NEPUMEMPA NPIMOY2oabHuKa: S =a - b, P =(a+b) - 2. @opmynvt niowaou u nepumempa xéaopama: S=a-a,P=4-a.

Dopmyna 06wéma npsamoyeonviozo napaiienenuneda N = a - b - ¢. @opmyna ob6véma kyba V=a- a - a.

Qopmyna nymu (S=V - 1) u eé ananoeu: popmyna cmoumocmu (C =a - x), popmyna pabomer (A=W -t) u dp., ux 0606wénnas 3anuco c NOMOWBIO GopPMYibl
a=b-c.

Habmooenue 3asucumocmeti mexcoy eenuyuHamu, ux ouKCUposanue ¢ NoMoubto mabauy u hopmyi.

Ilocmpoenue mabauy no gopmynam 3agucumocmeii u opmyn 3a8ucumocmeii No MadIUYAM.

Adaredpanyeckue npeacrasienus (10 y). Dopmyna menenust ¢ ocratkom a=b-c+r, r<b.

Vpaenenue. Kopenw ypasnenus. Muoowcecmso kopreil ypaguenus. CocmagHvie ypasHeHus, c600aujuecst K yenouke npocmulx (6uoa a +x=b, a—x=b, x—a=
b, a-x=b, a:x=b, x:a=b). Koumenmuposanue pewenus ypasnenuii no komnornenmam oetucmsuil.

MartemaTu4ecKHii I3bIK M 3j1eMeHThI J0ruku (14 4). 3HAKOMCTBO C CUMBOJIMYECKOH 3aIIChI0 MHOTO3HAYHBIX YHCEN, 0003HAYEHHEM HX Pa3psI0B U KIaCcCOB,
C SI3BIKOM ypaBHEHHH, MHOXKECTB, IEPEMEHHBIX U (popMyI1, N300paskeHNEM TPOCTPAHCTBEHHBIX PUTY.

Buvickasviganue. Bepuvie u nHegepHuvle evickazviganus. OnNpeaeneHne HCTHHHOCTH U JIOKHOCTH BbICKa3biBaHHN. [TocTpoeHne mpocTenX BhICKA3bIBAaHUH C
MOMOIIBIO JIOTHYECKUX CBS30K M CIIOB «BEPHO/HEBEPHO, UTO ...», KHEM, KECIH ..., TO ...», «KKABII», «BCE», «HAUIETCS», «BCETay, KHHOTIA.

MHuoocecmeo. Dnemenm mHodcecmsea. 3naxu € u ¢. 3adanue MHOIHCECMBA NEPEUUCTEHUEM €20 JIIeMEHMO8 U CEOUCMBOM.

Ilycmoe mnoxcecmso u e2o oboznauenue: . Pasuvie muoocecmea. [uacpamma iinepa — Benna.

Toomnodicecmso. 3naxu < u ¢ . Iepeceuenue muoncecms. 3uax (. Ceoticmsea nepeceuenus mmoxrcecms. Obvedunenue muoxcecms. 3nax U . Ceoticmea
00beOUHEHUSL MHOJICECS.

Ilepemennas. @opmyna.

Padora ¢ mndopmanmeii 1 ananu3 gannbix (12 u). Vcnosas3oBanue TaOIMIl s MPEACTABICHUS U CUCTEMATH3allMU JIaHHBIX. MHTepnpeTralus JaHHBIX
TaOJIULIBI.

Knaccugpurayus snemenmog muosxcecmsa no ceoticmsy. Ynopsaoouenue u cucmemamusayus uHopmayuu 8 Cnpagoyrol iumepamype.

Pewenue 3a0ay na ynopsoouennwiii nepedop 6apuanmos ¢ nOMowb0 mabauy u 0epesa 03MONCHOCHELL.

BrimosHeHME TPOEKTHBIX paboT mo TeMaM: «M3 mcropum HaTypanpHBIX yucen», «M3 ncropun kanengaps». [lnanupoBanue nmowucka u opraHU3auu

nnpopmanuu. Ilonck nHpopmanuu B cipaBOYHUKAX, SHUUKIONEANAX, HHTEpHET-pecypcax. OdopmieHne U NpeACTaBIeHHE PE3yIbTATOB BHIIIOITHEHHUS
MPOEKTHBIX PadoT.

TBopueckue paboThI yyanuxcs 1mo Teme «Kpacora ¥ CUMMETPHS B XKU3HNY.
O00011IeHIe 1 cUCTeMaTH3aIust 3HAHHH, TTIOJTYYeHHBIX B 3 Kilacce.
Hopmdghonuo yuenuxa 3 xnacca.

4 knacc (4 u 6 neoento, 6cezo 136 u)

UYncna u apudpmernyeckue aeiicTBus ¢ HUMHU (35 4). OrieHKa v MPUKUAKA CyMMBI, pa3HOCTH, TIPOU3BEICHNS, YACTHOTO.
JleneHue Ha qBY3HAYHOE U TPEX3HAYHOE YKCIIO. [enenue Kpyeavix yucen (¢ ocmamiom). Oowutl ciyuail 0eieHust MHO203HAYHBIX YUCEL.
[IpoBepka npaBUIEHOCTH BBIYMCIICHHUH (aITOpUTM, OOpaTHOE AeHCTBUE, IPUKUIKA PE3yNIbTaTa, OLEHKa JOCTOBEPHOCTH, BEIYMCICHUE HA KAJIBKYIISTOPE).



Hzmepenus u Opobu. Heoocmamounocmv HamypanvHulX ducen 0 npakmuieckux usmepenuii. [lompeonocmu npaxmuyeckux uzmepenus Kax ucmoyHux
pacuuperus NOHAMuUs Yucia.

Homun. CpaBHerue noneit. HaxoxaeHne m0Ju 4uclia B 9ucia 1o goie. Ilpoyenm.

lpobu. Haznsionoe uzobpasicenue opodeti ¢ noMowbto 2eomempudeckux ueyp u Ha yucrogom ayye. CpagHerue opobeti ¢ 00UHAKOBbIMU 3HAMEHAMENIMU U Opodel
€ 0OUHAKOBbLIMU YUCIUmMenIMuU. Jlererue u Opoou.

Haxooicoenue yacmu uucia, 4ucia no e2o 4acmu u Yacmu, KOmopyro 0OHO YUCIIO cocmasisem om opyeo2o. Haxooicoenue npoyenma om 4ucia u 4ucia no e2o
npoyeHmy.

Crnoorcenue u svruumanue opobeti ¢ 00UHAKOBLIMU 3HAMEHAMENAMU.

Ipasunvuvie u nenpasumvhvie Opodu. Cmewianmuvie yucia. Bvidenenue yenoii wacmu u3 menpasunvhou Opobdu. llpedcmasnenue cmewiannozo 4ucia 8 8uoe
Henpasunbrotl Opodou. Crodicenue u blyUmanie CMeUaHHbIX Yucesl (C 00UHAKOBbIMU 3HAMEeHAmenImMu OpoOHOU Yacmi).

[NocTpoeHue 1 UCTIONB30BaHKE ATITOPUTMOB M3YUEHHBIX CITy4aeB ACHCTBUH ¢ APOOSIME M CMEILIaHHBIMU YHCIIAMH.

Padora ¢ TekcToBbIMHU 3aga4aMu (42 4). CaMOCTOSATENBHBIA aHAIHU3 33J]aul, IOCTPOEHHE MOJieNel, TUTaHUpOBaHUe U peanu3anus perieHus. [louck pasHbIx
crnioco0oB perieHust. CooTHECEHHE OTYUYEHHOTO pe3ybTaTa ¢ yCIOBUEM 3a7ayull, OLeHKa ero npasaonoaodus. [Iposepka 3amaqm.

CocraBHbIe 3a/1a4i B 2—5 NEWCTBUI ¢ HATYPaIbHBIMH YHCIIAMH Ha BCE apU(PMETHUYECKHE NEHUCTBUS, pa3HOCTHOE M KPaTHOE CpaBHEHWE. 3aJjayil Ha CIIOKEHHE,
BBIYMTAHKE U PA3HOCTHOE CPaBHEHHE APOOEH W CMEIAHHBIX YHCEIT.

3amauu Ha TpUBEICHUE K eqUHUIIC (UeTBEPTOEC MPOMOPIIUOHAIBHOE).

3amayu Ha HAXOXKIAEHHUE JOJIH LEJIOT0 U LEJIOro 10 ero AoJe.

Tpu muna 3a0au Ha OpobOU: HAXONHCOEHUe YACMU OM YUCTA, YUCTIA NO €20 Hacmu U O0pobu, KOMOpyIo 00HO YUCIO cOCmasisem om Opyeoeo. 3adauu Ha
HAX0dicOeHUe npoyenma om Yucia U Yucia no e20 npoyeHmy.

3a0auu Ha oOHOBpeMEHHOE PABHOMEPHOE 08UNCEHUE 08YX 00BEKMO8 (Hascmpeyy opye Opyay, 8 NPOMUBONOLONCHBIX HANPABIEHUSX, B002OHKY, C OMCMABAHUEM):
onpeoeieHue pacCMOsHUs MeHCOy HUMU 8 3A0aHHbILL MOMEHM 8PeMeHU, 8peMeHU 00 6Cmpedl, CKOPOCmu cOnudiceHus (YoaieHus).

3aoauu na evruucienue nOWAOU NPIMOY2OTLHO20 MPEY20TbHUKA U nIowadel ueyp.

I'eomerpuyeckue ¢urypst u BeauduHbl (15 4). [IpAMOYTONBHBIN TPEYrONbHHUK, €r0 YIIBI, CTOPOHBI (KAaTeThl W TUNOTEHY3a), IUIONIaNb, CBI3b C
MPSIMOYTOJIbHUKOM.

Paszeépruymuiii yeon. CmedsicHole u 6epmukanbhbie yenol. LlenmpanoHulil Y20 u y2oa, 6NUCAHHbBIL 8 OKPYHCHOCHb.

Hszmepenue yenos. Tpancnopmup. [locmpoenue yeio8 ¢ noMowbo mpancnopmupa.

EnuHunp! momaan: KBaapaTHBIH MUJUIUMETD, KBaIPaTHBIA CAHTUMETD, KBaJIPATHBIN IELIUMETp, KBaAPaTHBIA METp, ap, TEKTap, COOTHOLIEHUS MEKIY HUMHU.

Ouenka miomaay. [IpruOImKkEHHOE BRIYUCIICHHE TUIOIA/ICH C TIOMOIIBIO TTAJIETKH.

HccnenoBanne cBOMCTB Te€OMETPUIECKUX QUTYP C MTOMOIIBIO H3MEPEHUH.

IIpeobpa3zoBanue, CpaBHEHHE, CIIO)KEHHE W BBIYMTAHWUE OJHOPOAHBIX I'€OMETPUUYECKMX BEJIMYMH. YMHOXEHHME M JIeJICHHE TI'€OMETPHUUYECKHX BEIMYMH HA
HaTypaJIbHOE YHCIIO.

BeauunHbl M 3aBHCUMOCTH Me:KTy HUMU (20 4). 3aBUCHMOCTH MEX/Ty KOMIIOHEHTAMH U pe3yJibTaTaMH apu(hMETHIECKUX JCHCTBHIA.

Dopmyna niowaou npamoy2oibHo2o mpeyeomvuka S = (a - b) : 2.

Ulxanvl. Yucnoeoii nyu. Koopounamuulii ayy. Paccmosiiue meacoy moukamu Koopounamuozo ayua. Pagnomepnoe dguoicenue mouex no KOOpOUHamHomy ayuy Kax
MOO€Nb PABHOMEPHO20 OBUICEHUS PEanbHbIX 00bEKMO8.

Cxopocmb conudicenus 1 CKopocmy YOanenusi 08yX 00beKmos npu paGHOMEPHOM 0OHOBPEMEHHOM 08udceHUU. DOPMYbl CKOPOCIU CONUNCEHUS U CKOPOCU YOALeHUSL:
Veon, = V1 + Vo U Vyy = Vi — Vo, @opmynsl paccmosnus A mesxncoy 08yMs paGHOMEPHO OBUINCYUUMUCT 00beKmamu 8 Momenm epemenu t 0t dsudicenust Hagcmpeuy
opye opyey (d = so — (V1 +V2) - t), 6 npomusononosxncuvix nanpasnenusx (d = So + (V1 +V2) - t), 8600couxy (d = So — (Vi—V2) * 1), ¢ omcmasanuem (d = So — (V1—
V) - t). @opmyna 00noepemento2o 0sudiceHust S = Ve, terp,

Koopounammuwiii yeon. I pagux osudicenus.



Habnooenue 3asucumocmeri mexncoy eauyunamu u ux uUKCUposanue ¢ noMowwio goopmy, madbauy, epapuxos (Osudxcenus). Illocmpoernue epaghuxos osudicenus
no ¢opmynam u mabauyam.

IIpeobpazoBaHue, cpaBHEHUE, CIOXKEHNE U BRIYUTAHWE OJHOPOJHBIX BEIMYHNH, UX YMHOKEHHE U JIeJIEHNEe Ha HaTypalbHOE YHCIIO.

Aaredopandeckue npeacraBiaenus (6 4). HepaBenctBo. MHOXeCTBO pemreHnil HepaBeHCTBAa. CTpOroe W HECTPOTOe HEepPaBEHCTBO. 3HAKU >, < . JIBoliHOE
HEPaBEHCTBO.

Pewenue npocmetiviux Hepagencms Ha MHOCECMBE YebiX HEOMPUYAMETLHBIX YUCEN C HOMOWBIO YUCTI0B020 IV Yd.

Hcnonv3osanue 6ykeeHHOU CUMBOMUKU OJi 0000WEHUs U CUCMeMAMU3AYUY SHAHULL

MartemMaTH4eCKHi SI3BIK H 3JIEMEHTHI JOTHKH (2 9). 3HAKOMCTBO C CUMBOJUYECKIM O0O3HAYCHHUEM JO0JIeH, ApoOeH, MPOIEHTOB, 3alUChI0 HEPABCHCTB, C
0003HaYeHNEM KOOPIWHAT Ha IPSIMOM U Ha TIOCKOCTH, C SI3IKOM JUarpaMM H rpadukos.

Onpenenenre ICTHHHOCTH BBICKa3bIBaHUH. [locTpoeHue BRICKa3bIBaHMI C IIOMOIIBIO JIOTHYECKHX CBSI30K M CJIIOB «BEPHO/HEBEPHO, UTO ...», «HE», KECIH ..., TO
...», KKQXKIBI», «BCEY, KHAMIETCS», «BCETNIa», KAHOTIAY, «H/HIII».

Padora ¢ undopmanueii u ananaus aAanusix (16 4). Kpyrossie, cron0uarsie 1 JMHEHHbBIE JHarpaMMBbl, TpaQUKH ABIKEHUS: YTEHHE, HHTEPIPETALUS TaHHBIX,
MTOCTPOCHHUE.

Paboma c mexcmom: nposepka noHumarus, 8vioenerue 2ia8HOU MbICaU, CYUeCMBEeHHbIX 3AMeUAHUL U WITIOCMPUPYIOWUX UX NPUMEPOS, KOHCHEKMUPOSAHUE.

BrimonHeHHe MPOEKTHBIX paboT mo TeMam: «M3 uctopuu apobeit», «Comuonorndeckuil onpoc (Mo 3aJaHHONW WU CaMOCTOATEIbHO BBIOpAHHOI
teme)». CocTaBeHue IJIaHa TOMcKa HHPOPMaIUK;, 0TOOP HCTOYHHUKOB HHpOpMalun. Beibop criocoba npeacrapieHns HHGOpMAIIHH.

O0001IIeHIe 1 cUCTeMaTH3aus 3HAHHH, TIOJTYIeHHBIX B 4 Kitacce.

Hopmeonuo yuenuxa 4 kracca.

IleuaTHbIe mMocoOus

1.Pa3pe3Hnoii cueTHbIil MaTepuan o marematuke (IIpunoxxenue xk yueOnukam 1—2 kiacca).

2.I'eomerpuueckoe 10T0. YueOHOE ocobue 1o MatemMaTuke uist 1 kimacca.

KomnbiorepHble 1 HHGOPMALMOHHO-KOMMYHMKATHBHbIE CPEICTBA

1.CD-aucku «DIEeKTPOHHOE PHUIIOKEHHE)

B.A. Tlerepcon, M.A. KyOsiieBa. DnekTpoHHOE MpuiIokeHue K ydeOHnkaMm marematuku JI.I'. TlerepcoH. DnekTpoHHass mporpaMMa MOHUTOPWHTA.PE3yIbTaTOB
oOyuenwus. 1 xmacc.

B.A. Tlerepcon, M.A. KyOslieBa. DiIeKTpoHHOE MpuiiokeHue kK yueOHukaMm matematuku JL.I'. TletepcoH. DnekTpoHHas mporpaMma MOHHTOPHHTA.PE3ylbTaTOB
oOyueHus. 2 Kiacc.

B.A. Ilerepcon, M.A. KyOsiieBa. DieKTpoHHOE NpuiiokeHue K yueOHukaMm matematuku JLI'. IlerepcoH. DnekTpoHHas mporpaMma MOHHTOPHHIA.PE3yJbTaTOB
oOydeHust. 3-4 KIacchl.

2.DVD-nucku «CrieHapuu ypOKOB K yu4eOHHUKAM)»

B.A. Ilerepcon, M.A. KyOsiueBa. CrieHapuu YpOKOB K y4eOHHKY «MaTeMaTHKa JUIsl Ha4albHOM LIKOJIBI IO porpaMMe «Yuych yauThes». 1 kimacc. MeToandeckoe
noco6wue. /ITox pen. JL.I'. Ilerepcon.

B.A. Ilerepcon, M.A. Ky0GsimeBa. CrieHapuu ypokoB K yueOHUKY «MaTtemaruka Jisi HadaiubHOH IIKOJIBI TI0 MPOrpaMMe «Ydych YUUTBCS». 2 Kiacc. MeToaudeckoe
noco6ue. /Tlox pexn. JI.T'. [Tetepcon.

B.A. Ilerepcon, M. A. Ky0biuesa. CueHapuu ypokoB K y4eOHUKY «MaTeMaTHKa U1l Ha4albHOM LIKOJIBI TI0 IporpaMMe « Y4aych yUuThes». 3 kiacc. MeToandeckoe
noco6wue. /ITox pexn. JL.T'. Ilerepcon.

B.A. Ilerepcon, M.A. KyOsimeBa. CrieHapuu ypoKoB K yueOHUKY «MaTtemaTnka Jijisl HadalabHOH IIKOJIBI IO MPOorpaMMe «Y4dych YUUThCA». 4 Kiacc. MeToaudeckoe
noco6wue. /TTox pexn. JL.T'. Ilerepcon.



Texnnyeckue cpercrsa 00y4eHus

1. KitaccHas mocka ¢ HabopoM IPUCTIOCOOICHNH TS KPETITICHHUS TaOJIHII.
2. MarauTHas 1ocka.

3. DKCITO3UIIHOHHBIA dKPaH.

4. IlepcoHaTBHBIN KOMITHIOTED.

5. MynbTUME ITMIHBIN TIPOEKTOP.

6. Kcepokc.

7. Hudposas hoTokamepa.

Y4eOHO-paKkTHYECKOE H y4eOHO-1a00paTOpHOE 000PyA0BaHHE

. HaGopb! CUéTHBIX Majgoyek.

. HaGops! mymnspxeit oBorieit 1 GpyKTOB.

. Habop npenMeTHbIX KapTHHOK.

. HaGopHoe nonoTHo.

. HaGop, conepxariuii reoMeTpruiecKue Tena: Kyo, map, KOHyC, IPSMOYTOJIbHBIN Mapajuie/Ienune/, TUpaMuIy, IATHHIIP.
. JemoHcTpatnmonHas onnpoBaHHAS JIMHEHKA.

. JleMOHCTpaninOHHBIN YEPTEKHBIN YIOJIBHUK.

. JleMOHCTpallMOHHBIN IUPKYIIb.

. [Tanetka.
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