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OB EOBPA3OBATEJIbHASA ITPOI'PAMMA

IO MATEMATHUKE 5—9 KJIACCbI

CrpykTypa nporpamMmmsl

[IporpamMma OCHOBHOTO 0OmIET0 0Opa3oBaHMs MO MAaTEMATUKE COJEPKHUT CIEIYIOIINe
pa3nelsr:

- TIOSICHUTEJIBHYIO 3alUCKY, B KOTOPOH ONPEAEISIOTCS e 00ydeHUs] MaTeMaTUKEe B OCHOBHOU
IIKOJIE, PACKPBIBAIOTCA OCOOCHHOCTH COJIEpKaHHsI MaTeMaTUYeCKOro 00pa3oBaHMsl Ha 3TOU CTy-
NIEHU;

- colepKaHME Kypca, BKJIIOYAIOIIEE NEPeUeHb OCHOBHOIO M3y4aeMOro Marepuana, pac-
IIPEJIETICHHOT0 110 CO/IEPKATEIbHBIM pa3zesiaM ¢ YKa3aHHEM IPUMEPHOI0 YKCIIa YacOB Ha U3yue-
HUE COOTBETCTBYIOLIETO MAaTepHala;

-TEMaTUYECKOE IJIAHUPOBAHUE C ONMCAHUEM BUJOB y4EOHOM JNEATENbHOCTH ydauuxcs 5—
9 K1accoB M yKa3aHMEM IPUMEPHOIO YMCIIA YaCOB Ha M3YYEHUE COOTBETCTBYIOLIETO MaTEpHAIa;
- PEKOMEH Il | 110 OCHAIIICHHUIO Y4eOHOTO MPOoIecca;

- IJIJAHUPYEMBbIE PE3YJIbTATHI.

- KpUTEPUH OLICHUBAHMUSI

ITosicHuTENBLHAA 3aNIHCKA

PaGouyas nporpamMma pa3padoTaHa Ha OCHOBe CJIeYIOLINX JOKYMEHTOB:
1. ®epepanbublii 3ak0H 0T 29 nexadps 2012 Ne 273 O3 «O6 obpazoBanuu B Poccuiickoit
Denepanuny».

2. Tlpuka3 Munobpuayku Poccuu ot 17.12.2010 1. Ne 1897 «O06 yrBepxaeann dhemepanb-
HOT'0 TOCYAapCTBEHHOTO 00pa30BaTENBHOIO CTAaHIapTa OCHOBHOTO O0IIEro 00pa3oBa-
HUSD).

3. Iporpammsl kypca: Matemaruka. ®I'OC. 5-9 knacc. H.B. Bunenkun, B.1.XKoxos, M.:

Muemosuna, 2013r; Anredpa 7-9 kiacesl. FO.H.Maxkapserues u ap. — M.: [Ipocserenue,
2014.

4. Tlpuxa3z Munuctepcta oOpa3oBanus u Hayku Poccuu ot 31 mapra 2014 roga Ne 253
«O0 yTBepxaeHuU (heaepaabHOro nepeuHs yueOHHUKOB, pEKOMEHIYEMbBIX K UCTIOIb30Ba-
HUIO NPH peau3aliii UMEIOIIUX rOCyJapCTBEHHYIO aKKpeIUTalnio0 00pa30BaTeNbHBIX
MporpamMM Ha4aJIbHOTO OOIIIET0, OCHOBHOTO OOIIIET0, CPEHETO O0IIEro 00pa3oBaHus»;

5. Tlocranonenus ['maBHOTO TOCYIapCTBEHHOTO CaHUTApHOTO Bpada Poccutickoit denepa-
un ot 29.12.2010 Ne 189 «OG6 yrBepxkaenuun Canllun 2.4.2.2821-10 «CanutapHo-
SIUIEMUOJIOTHYECKHE TPEOOBAHMSI K YCIOBUSAM U OpTraHu3aIuy o0ydeHus B 001meodpa-
30BaTENbHBIX YUPEKICHUAX;

6. Yuebnoro miana «llIkomei-cany c. Uyxmam s 5-9 kimaccos.
7. lIporpamma Bocriutanus «llIxonbi-camgy ¢. Uyxmsm Ha 2021-2022 yueOHBIHN roi.
Pabouasi nporpamma cocraBjieHa I padoTHI 0 y4eOHNKAM:

1. Maremaruka, 5 K1.: y4eOHHK U1 001Ieo0pa3oBaTenbHbIX yupexkaeauitl/ H.B. Bunenkun,
B.1.Koxos, A.C.Yecuokos, C.W. [lIBapudypa, — M.: Muemosuna, 2019.



2. MaremaTtuka, 6 KJI.: ydeOHUK /715 00111e00pa3zoBaTebHbIX yupexaenuit/ H.B. Bunenkus,
B.N.2KoxoB, A.C.Yecnokos, C.W. llIBapuioypa, — M.: Muemosuna, 2019.

3. Amnrebpa, 7 ki1.: yueOHUK 117151 0011e00pazoBarenbHbIX yupexaenuii / FO0.H.Maxkapsrues u
ap. — M.: IIpocsenienne, 2016.

4. Anrebpa, 8 ki1.: yueOHUK J1J1s1 00111e00pa3oBaTeNbHbIX yupexaenuii / / FO.H.Maxkaporues
u 1p. — M.: IIpocsemenue, 2016.

5. AunreOpa, 9 ki.: yueOHUK AJis 001ieo0pa3oBarenbHbIX yapexaenuii / KO.H.Maxkapsrdaes u
1p. — M.: IIpoceemenne, 2019.

6. JI.C. Aranacsn, B.®.byry3oB, C.b.Kagomies, «I'eomerpus.7-9 kinacchl

— M.: Ilpocsemnienue, 2016.

esin 00yueHust MaTeMaTHKE.

MaremaTtnueckoe 00Opa3oBaHue SBJISETCS 00s13aTeIbHON U HEOThEMIIEMOM YacThio 0011Iero oopa-
30BaHMsI Ha BCeX CTYHEHsX MIKoyibl. OOyueHre MaTeMaTHKe B OCHOBHOM LIKOJIE HAlpaBJiIeHO Ha
JOCTUKEHUE CIEAYIOUINX yeel.

| B nanpagnenuu nuunocmnozo pazeumus:

* (opMHpOBaHUE NPEACTABICHUI O MAaTEMaTUKE, KaK 4aCTU OOIIEYEI0BEUECKON KYIbTYpHI,
0 3HaYMMOCTH MaTeMaTHKHU B pa3BUTUH LIUBUIIM3ALIMU U COBPEMEHHOI'O O0IECTBA;

* Ppa3BHUTHE JIOTUYECKOTO U KPUTUIECKOTO MBIIUICHHS, KYIbTYPBI PEUH, CIIOCOOHOCTH K yM-
CTBEHHOMY 3KCIIEPUMEHTY;

* (OpMHPOBAHHUE HMHTEIEKTyaJIbHON YE€CTHOCTH U OOBEKTHBHOCTH, CIOCOOHOCTH K IIpe-
OJIOJICHUIO MBICITUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIOIINX M3 OOBIIEHHOTO OIbITA;

* BOCMHTAHHUE KA4eCTB JIMYHOCTH, 00ECIEUNBAIOIINX COLHAIBbHYI0 MOOMJIBHOCTB, CIIOCO0-
HOCTb PUHUMATh CAMOCTOSITEIIbHBIE PEIICHUS;

* (GopMHpOBaHNE KAYECTB MBIIUICHUS, HEOOXOIUMBIX Ui a/IallTallid B COBPEMEHHOM HH-
dbopMaIrmoOHHOM OOIIIECTBE;

* pa3BHTHE MHTEpEca K MaTEMAaTHYECKOMY TBOPYECTBY M MATEMaTHUECKUX CIIOCOOHOCTEH;

Il B memanpeomemnom nanpasenenuu:

* Ppa3BHUTHE MPEICTABICHUA O MaTeMaTHUKe Kak (opMe ONMHMCAHUS M METOJIe MO3HAHUS JCH-
CTBUTEIBHOCTH, CO3JaHUE YCIOBUHN Ul MPHOOPETEHUs MEePBOHAYAIBHOIO OMbITA MaTeMaTHye-
CKOT'0 MOJICITMPOBAHMUS;

* (opmHpoBaHHE OOIIUX CHOCOOOB MHTEIIEKTYAIBbHON NEATENTbHOCTH, XapaKTEPHBIX IS
MaTeMaTHUKU W SBJSIOIIMXCS OCHOBOW TO3HABATENFHOW KYJIBTYPHI, 3HAYUMOMN ISl Pa3IAIHBIX
cdep ueroBeYeCcKOM e TeNbHOCTH;

Il B npeomemnom nanpasnenuu:

* OBJQJICHHME MAaTeMaTHMYECKUMH 3HAHUSAMU U YMEHHUSMH, HEOOXOAUMBIMHU Ul MPOJOIDKE-
HUS 00pa30BaHMUs, H3yUCHUS CMEKHBIX TUCIHILINH, IPUMEHEHHUS B TIOBCETHEBHOM KHU3HH,

* co3gaHue (yHIaAMeHTa I MaTeMaTHYeCKOro pa3BUTHUS, (OPMHUPOBAHUS MEXaHU3MOB
MBIIICHUS, XapaKTEPHBIX TSI MATEMAaTHIECKOH IEATETbHOCTH.
3aoauu:

® OBJIQJIETh CUCTEMOI MaTeMaTHYECKUX 3HAHUM M YMEHMH, HEOOXOAUMBIX Ul MpUMEHE-

HUS B IPAKTUUYECKON AEATEIIbHOCTH, U3YYEHUU CMEXHbIX JUCLUILINH;
® CrocoOCTBOBATh MHTEIUICKTYaIbHOMY Pa3BUTHIO, (OPMUPOBATH KaueCTBA, HEOOXOAUMBIE
YeJIOBEKY JUISl MOJIHOLIEHHON JKU3HU B COBPEMEHHOM OOILECTBE, CBOMCTBEHHbIE MaTeMa-



TUYECKOU ACATCIIBHOCTU: AICHOCTH U TOYHOCTU MBICIIN, HHTYUIIUH, JIOTHUYCCKOI'O MBIIIJIC-
HUS, IPOCTPAHCTBEHHBIX MPEJICTABICHUH, CIOCOOHOCTH K MPEOIOICHUIO TPYTHOCTEIH;

e (opmupoBaTh mpeacTaBieHus 00 UACIX W METOAAX MATEMATHKH KaK YHHBEPCATHHOTO
SI3bIKA HAYKU M TEXHUKH, CPEJICTBAX MOJICIIMPOBAHHSI SIBIICHHI U POLIECCOB;

¢ BOCIUTLIBATH KYJBTYPY JUYHOCTHU, OTHOIICHNEC K MAaTCMATUKEC KaK 4aCTH 06H.I€‘-I€JIOB€‘IC-
CKOH KyJbTYpBI, UTPAIOIIEH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

Conepmam/le MaTEMAaTH4Y€CKOI0O Oﬁpa30BaHHﬂ

CopneprxaHne MaTeMaTHYECKOro 00pa3oBaHMsI OCHOBHOM 1IKosie (OpMHUpPYETCs Ha OCHOBE (hyH-
JAMEHTAJIBHOTO SJpa IIKOJIBHOTO MareMaTudeckoro oOpa3oBaHusi. OHO B OCHOBHOW MIKOJIE
BKJIIOYAET CJIEAYIOUINE paslelbl: apugmemuxa, anecedpa, Qynkyuu, 6eposmHOCMb U CMAMU-
cmuka, 2ceomempus. Hapsy ¢ 3TUM B HEro BKJIFOUEHBI JBa JOMOJHUTEIbHBIX pa3esa: 102uKa u
MHOJICECBA, MAMEeMAMUKA 6 UCMOPUYECKOM pa3eumuu, 4TO CBA3aHO C pealn3alyed Lenen
OOLIEMHTEIUIEKTYaIbHOIO U OOILEKYIbTYPHOrO pa3BuTHs ydamuxcs. ConepikaHue KaxxJaoro u3
9TUX PA3AEIOB Pa3BOPAUMBACTCS B COAEPKATEIBbHO-METOAMUYECKYIO JIMHUIO, TIPOHU3BIBAOLIYIO
BCE OCHOBHBIE pa3/ieibl COJAECPKAHUS MaTEMATUYECKOT0 00pa30BaHUs Ha JAaHHOW CTYIEHH 00Y-
YECHMUS.

Conepkanne pazaena «KApupMeTHKa) CIIyKUT 0a30i I JAITBHEHIIET0 U3YyUEHUS yUalUuMHUCS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO MX JIOTHUECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHMS
[10JIb30BaThCS AITOPUTMAMHU, a TaKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
IIOBCEIHEBHOM U3HU. Pa3BUTHE MOHATHSA O YMCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C PallMOHaJIb-
HBIMU U UPPALMOHATIBHBIMH YUCIIaMH, (OPMHUPOBAHUEM TIEPBUYHBIX MIPECTABICHUN O ICHCTBH-
TEJIbHOM 4Hcie. 3aBepllieHre YMCIOBOM JMHUU (CUCTeMaTH3alMsl CBEACHUHN O IeHCTBUTEIbHBIX
YHCllaX, 0 KOMIUIEKCHBIX YMCIIaX), TaK jK€ KaK U 0oJiee CIOKHbIE BOIPOCH apuMeTuku (anro-
put™ EBKiinaa, ocHOBHas TeopemMa apu(pMETUKH), OTHECEHO K CTYNEHH OOIIero cpeaHero (ImoJ-
HOTr0) 00pa3oBaHUsl.

Copnepxanue paszzena «AJredpa» HampaBiIeHO Ha (OPMHUPOBAHUE Yy y4alllUXCs MaTeMaThye-
CKOro ammapara Juis pelieHHs 3ajad U3 Pa3HbIX Pa3/IesoB MaTEMaTHUKU, CMEXHBIX MPEIMETOB,
OKpY’Kalollel peabHOCTH. SI3bIK anreOpsl MOUEPKUBACT 3HAUEHHE MATEMaTHKH KakK sI3bIKA JUIs
MOCTPOEHUS MaTeMaTHUYECKUX MOJeJel MPOIECCOB U SIBICHUN peajbHOro Mupa. B 3amaum uzy-
YeHUs1 anreOpbl BXOJAT TAKXKE PA3BUTHE AITOPUTMHUYECKOIO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JIUIsl yCBOEHUS Kypca HH(OPMATHKH, OBJIa/IEHUsI HaBbIKaMU JE€TyKTUBHBIX paccyxe-
Huil. [IpeoOpa3oBaHne CUMBOJIBHBIX ()OPM BHOCUT CIIEU(pHUECKUIl BKJIaJ B pa3BUTHE BOOOpa-
KEHUS YJalluXcsl, UX CIIOCOOHOCTEN K MaTeMaTH4ecKoMy TBOpPYECTBY. B OCHOBHOI miKkoJie Ma-
TepHall TPYNIHUPYETCS BOKPYI pPAlMOHANbHBIX BBIPA)KEHHUH, a BOMNPOCHI, CBSA3AHHBIE C Hp-
paloHaIbHBIMU BBIPAKEHUSMHU, C TPUTOHOMETPUYECKUMHU (PYHKIMSIMHU U MPEOOpa30BaHUSIMH,
BXOJISIT B COJIEpKAHKE Kypca MaTeMAaTUKU Ha CTapuield CTyeHH 00y4eHHs B IIIKOJIE.

Copnepxanue pazaena «@yHKUMH» HaAIEIEHO Ha TOJTY4YEHHE IIKOJbHUKAMU KOHKPETHBIX
3HaHUHM O (PYHKIMM KaK Ba)KHeWIel MaTeMaTH4ecKOd MOIENH JJIsl ONMUCAHUS U HCCIeIOBaHUs
pa3zHo00pa3HbIX MpoleccoB. M3yuenue 3Toro Matepuana crnocoOCTBYET Pa3BUTHIO Y y4aIIUXCs
YMEHUS MCIIOJIb30BaTh Pa3IMYHbIC SA3BIKM MaTeMaTHKH (CIIOBECHBIM, CUMBOIMYECKH, Tpaduue-
CKHUii), BHOCUT BKJIaJ B (hOpMHpOBaHHE MPEACTABICHUI O PO MaTEMAaTUKU B Pa3BUTUU LIUBU-
JN3alUU U KyJIbTYpBIL.

Paznen «BepoSiTHOCTb M CTATUCTHKA» — 0053aTeIbHBI KOMIOHEHT IIKOJIBHOTO 00pa3oBa-
HUS, YCWIMBAIOUIMM €ro MpUKJIaJHOE M MPAKTUYECKOe 3HAueHUE. DTOT MaTepuall He0OXOIUM,
Ipex/e BCero, il GOpMHUPOBaHUS y ydyaluxcsd QYHKIMOHAIBLHON IPaMOTHOCTH - YMEHUH BOC-
NPUHUMATh U KPUTUYECKU aHATU3UPOBATh MH(OpPMAIIHIO, IPEICTABICHHYIO B Pa3IUYHBIX (op-
Max, IOHMMAaTb BEPOSTHOCTHBIM XapaKTep MHOIMX pPEalbHBIX 3aBUCHUMOCTEH, IPOBOJUTH IIPO-
CTEHIIe BEpOATHOCTHBIE pacyeThl. M3yueHne oCHOB KOMOMHATOPUKHU MO3BOJIHUT YYaIIUMCS pac-



CMaTpUBATh CIIy4aH, OCYIIECTBISATH MepedOp U MOJACYET YKCIa BAPUAHTOB, B TOM YHCIE B MPO-
CTEUIINX MPUKIIATHBIX 3a/1a4aXx.

[Ipu u3ydyeHUM CTATUCTUKH U BEPOATHOCTU PACIIUPSIOTCS IMPEACTABICHUS O COBPEMEHHOM
KapTUHE MHpPA U METOJaX €ro ucciaeaoBaHus, GOPMHUPYETCS MOHUMAHHUE POJIM CTAaTUCTUKH Kak
WUCTOYHUKA COLMAIBHO 3HAYMMOW WH(GOpPMAIUU, W 3aKJIATBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBIIJIEHHS.

Lenbs copepxanusa paznena «['eoMeTpusi» — pa3BUTh Y yHAIIUXCS MPOCTPAHCTBEHHOE BO-
0o0pakeHHe U JIOTUYECKOE MBIIUICHHE MyTeM CHCTEMATHYECKOTO0 M3YUYCHHsI CBOMCTB I€OMETPH-
yecKuX (UTYp Ha IJIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHHSI THX CBOWCTB MPU PEIICHUU 3a-
Jlad BBIYUCIUTEILHOTO U KOHCTPYKTUBHOTO Xapaktepa. CyIiecTBeHHAs pOjib IIPH 3TOM OTBOIUT-
Cs Pa3BUTHUIO reoMeTpUyYecKod MHTyuIMU. CodyeTaHue HarJsiIHOCTH CO CTPOTOCTHIO SIBISIETCS
HEOTHEMJIEMON YacThI0 T€OMETPHYECKUX 3HaHWU. Martepuan, oTHocsamuikcsa k O6okam «Koop-
TUHATBD U «BEKTOpBbI», B 3HAYUTEIILHON CTCIICHH HECET B ce0€ MEKIIPEAMETHBIC 3HAHUS, KOTO-
pbIe HAXOAT MPUMEHEHHE, KaK B Pa3IMYHBIX MaTEMaTHUYECKUX JUCIUIUIMHAX, TaK U B CMEKHBIX
npeaMeTax.

Oco0eHHOCTRIO pa3jiena «JIOrHKa U MHOKeCTBA» SBIISCTCS TO, YTO MPEICTABICHHBIA B HEM

MaTepuai MPEUMYIIECTBEHHO U3YYaeTCsl M UCTIOIB3YETCSl B X0 PACCMOTPEHHS Pa3IMYHBIX BO-
pocoB Kypca. COOTBETCTBYIOIIMI MaTepHall HAlleJIeH HA MaTEMaTUYECKOE Pa3BUTHUE YUaIIUXCA,
dbopMHUpOBaHNE Y HUX YMEHHUS TOYHO, CKATO M SICHO M3J1araTb MBICIIH B YCTHOW W MUChMEHHOMN
peyn.
Paznen «MaTemaTHka B HCTOPHMYECKOM Pa3BUTHUM TPEIHA3HAYCH I (OPMUPOBAHUS MPE/-
CTaBJICHUI O MaTeMaTHKE KaK YacTH YEIOBEYECKOM KyIbTYpHI, AJIs OOIIEro pa3BUTUS IIKOIbHH-
KOB, JUISI CO3/IaHUS KYJIbTYPHO-UCTOPUIECKON cpebl 00ydeHus. Ha Hero He BBIIEISIETCS CIICIH-
AIbHBIX YPOKOB, YCBOCHUE €T0 HE KOHTPOJIUPYETCS, HO COAEp KaHUEe ITOrO pasjesia OpraHudHO
MPUCYTCTBYET B Y4€OHOM MpOIecce KaK CBOETO poja T'YMaHUTAPHBIN (DOH MpU pacCMOTPEHUU
po0JIeMaTUKU OCHOBHOTO COJIEpYKaHUS MAaTEMaTUYECKOTO 00pa30BaHMUs.

IleHHOCTHBIC OPHMEHTHPBI COACPKAHUA Y4EeOHOI0 IpeaMera

Matematuueckoe 00pa3oBaHUE UTPAET BaXHYIO POJb, KaK B MPAKTHUUYECKOM, TaK U B IyXOB-
HOW U3HU oOmiecTBa. [IpakTrueckas CTOpOHA MaTEMAaTHYECKOTO 00pa3oBaHUs cBs3aHa C (op-
MHUPOBaHUEM CIIOCOOOB JEATENLHOCTH, JYXOBHAS — C MHTEIJIEKTYalbHBIM PA3BUTHEM YEIIOBEKA,
(dbopMupoOBaHHEM XapakTepa U 001Iel KyJIbTypHI.

[TpakTHyeckass MONE3HOCTh MaTeMAaTUKH OOYCIOBJIIEHA TE€M, YTO €€ MPEIMETOM SIBISIOTCS
dbyHIaMeHTalIbHBIE CTPYKTYPHI PEaTbHOTO MHUPA: IPOCTPAHCTBEHHBIE (DOPMBI 1 KOTUYECTBEHHBIE
OTHONICHHUSI — OT MPOCTCHINNX, YCBAWBAEMBIX B HEMOCPEACTBEHHOM OIBITE, IO JAOCTATOYHO
CIIOKHBIX, HEOOXOUMBIX IS Pa3BUTHS HAYYHBIX M TEXHOJIOTHYECKUX Haeh. be3 KOHKpeTHBIX
MaTEeMAaTHYECKUX 3HAHHWWA 3aTPYJAHCHO MOHWMAHHWE MPUHITUIIOB yYCTPOWCTBA M HMCIIOJIB30BaHUS
COBPEMEHHOUW TEXHUKH, BOCTIIPUATHE U MHTEPIpETalus pa3HoOOpa3HOi COLUATbHONU, YKOHOMH-
YECKOU, MOJMTHICCKON HH(popMaIuu, ManodhHeKTHBHA TTOBCETHEBHAS MIPAKTHYCCKAS JCSITEIb-
HOCTh. Kax1oMy 4enoBeKy B CBOEH KU3HU MPUXOAUTCS BHITIOIHATEH JTOCTATOYHO CIIOKHBIE pac-
YeThl, HAXOJUTh B CIIPABOYHUKAX HY)KHBIC (DOPMYIIBI U IPUMEHSTH UX, BIIAJICTh IPAKTHYCCKIUMH
MpHeMaMU T€OMETPHUECKUX U3MEPEHUH U MOCTPOSHU, YNTaTh HHPOPMAITUIO, TIPEICTABICHHYIO
B BHJIy TaOJMI], TUarpaMM, rpa)ikoB, MOHUMATh BEPOSTHOCTHBIM XapaKTep CIYyYalHBIX COOBI-
TUH, COCTABJISITh HECIIOXKHBIC AJITOPUTMBI U JP.

be3 6a3o0Boii MaTeMaTHueCKON MOATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEH-
HBIM YEJIOBEKOM. B 1IKoJle MaTeMaTHKa CIIy>KUT OTIOPHBIM MPEIMETOM JIJISi M3yYEHUST CMEKHBIX
TUCIUIUIMH. B mociie mKoabHOM KU3HU peaibHON HEOOXOIMMOCTBIO B HAIIIM JTHU SIBIISIETCS He-
pepeIBHOE 00pa30BaHME, YTO TPEOYET MONHOIEHHOW 0a30Boi 00IIe00pa3oBaTeIbHONW MOATr0-
TOBKH, B TOM YHCJI€ U MaTeMaTh4eckoi. M HakoHel, Bce 0OMbIIE CIENUaAIbHOCTEH, Ilie He00X0-
JTUM BBICOKHI YpOBEHBb 00pa30BaHUs, CBSI3aHO C HETIOCPEICTBEHHBIM TPUMEHEHHEM MaTEMaTUKH



(oxoHOMUKa, Ou3Hec, puHAHCH, PHU3uKa, XUMHUS, TEXHUKA, HHPOpPMATHKA, OUOJIOTHS, TICUXOJI0-
rus u ap.). TakuM o0pa3oM, pacmupsieTcss Kpyr MIKOJIBHUKOB, JIJI1 KOTOPhIX MaTeMaTHKa CTaHO-
BUTCSI 3HAYUMBIM TTPEIMETOM.

J1J1s1 )KU3HU B COBPEMEHHOM OOIIIECTBE BAYKHBIM SIBJIICTCSA (DOPMHUPOBAHKE MaTEMATHIECKOTO
CTHWJISL MBIIIIJICHUS, TPOSIBIIFOIIECTOCS B ONPE/IEIICHHBIX YMCTBCHHBIX HaBBIKax. B mporecce ma-
TEMaTUYECKOM JCATEILHOCTH B apCCHAI IPUEMOB U METOJIOB Y€JIOBEUECKOTO MBIIICHHS €CTECT-
BEHHBIM 00Pa30M BKJIIOYAOTCS WHAYKIHS U ACTyKIUs, 0000IIEHNEe U KOHKPETH3AIlMs, aHAIN3 U
CUHTE3, KJIaCCU(UKAILUA U CHCTEMaTH3alus, abcTparupoBanue u aHanorus. OObeKTH MaTeMa-
TUYECKUX YMO3AKIIOUCHHUH U MPaBUIa UX KOHCTPYHPOBAHUS BCKPBIBAIOT MEXaHU3M JIOTUYECCKUX
MIOCTPOCHHUM, BEIPA0ATHIBAIOT YMEHUS (hOPMYJIMPOBATh, 0OOCHOBBIBATh U JIOKA3bIBATh CYXKIACHHSI,
TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MBIIUICHUE. Bemymias pois NMpUHAIICKUT MAaTEMAaTHKE B
(OpMHUPOBAHUH AJTOPUTMUYECCKOTO MBIIIJICHUS ¥ BOCIIMTAHUM YMEHHUU JCHCTBOBATH IO 3aJ/IaH-
HOMY JITOPUTMY M KOHCTPYHPOBATh HOBHBIE. B X0/ pemeHus 3a1a4 — OCHOBHOM y4eOHOH aesi-
TEJILHOCTU HA YPOKaxX MaTeMaTUKW — Pa3BUBAIOTCS TBOPYECKAs M MPUKIIAIHAS CTOPOHBI MBIII-
JICHUSL.

OOyyeHne MareMaTUKe JaeT BO3MOKHOCTh Pa3BUBATh Yy y4YalIUXCs TOYHYIO, SKOHOMHYIO H
WH(POPMATUBHYIO p€4Yb, YMEHUE OTOMPATh HanOOJIee MOAXO/ISIINE I3bIKOBBIC (B YACTHOCTH, CUM-
BOJIMYECKHUE, rpapUuecKre) CpeaCcTRa.

MaremaTnueckoe 00pa3oBaHHUE BHOCHT CBOW BKJaJA B ()OPMHUpPOBAHHE OOIICH KyJIbTYpHI Ue-
noBeka. HeoOX0oaMMbIM KOMITOHEHTOM OOIIEH KYJIBTYpbl B COBPDEMEHHOM TOJIKOBAHUU SIBIISICTCS
o0miee 3HAKOMCTBO C METOJAMH TO3HAHUS JICHCTBUTEIBHOCTH, MPEACTABICHUE O TPEAMETE U
METO/Ie MAaTEeMaTUKHU, €r0 OTJINYHS OT METOJIOB €CTECTBCHHBIX U T'YMaHUTApHBIX HAYK, 00 0CO-
OCHHOCTSIX MPUMCHCHHSI MATEMATHKH JJIsI PEIICHUS HAYYHBIX U TPUKJIAIHBIX 33]a4.

M3yueHre MareMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIIUTAHHIO YEJIOBEKA, TOHMMAHUIO
KpPacoThl M W3SIIECTBA MAaTEMAaTHUYECKHUX PACCYXICHHU, BOCHPHITHIO T€OMETPUICCKUX (POopM,
YCBOCHHUIO UJIE CHMMETPHH.

HcTopust pa3BUTHS MaTEeMAaTHYECKOTO 3HAHUS JaeT BO3MOXKHOCThH MOIOJHHUTH 3arac HCTO-
PUKO-HAYYHBIX 3HAHHUH IIKOJIHHUKOB, CPOPMHUPOBATH y HUX MPEICTABICHUS] O MaTEMaTHKE Kak
YacTH OOIIEYEIIOBEYeCKON KYIbTYPhl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYCCKUMHU BEXaMH BO3-
HUKHOBEHUSI U Pa3BUTHS MAaTeMaTUYECKON HAayKH, ¢ UCTOPHEH BEMUKHUX OTKPBITHI, UMEHaMHU
JIFOJICH, TBOPHUBIINX HAYKY, JOJHDKHO BOMTH B MHTEIUICKTYALHBIA Oarak KaxJIoro KyJIbTYPHOTO
YeJioBeKa.

MecTo y4eOHOr0 nmpeamera

Ha HU3Y4YCHUEC MAaTCMAaTHKU B HaIleH IIKoJIe OTBOJIUTCS 5 y‘—Ie6HI)IX YacoB B HEICIIIO B TCUCHHEC
KaXJ10r0 rojia o0yueHusi, Bcero 875 ypokos.
B 5—6 kmaccax m3ydaercs npeamer «Maremarnka» (MHTETPHPOBAHHBIA Tpeamer), B 7—9
Kjaccax - «Anredpa» u «I'eomerpusi».
[Ipeamer «MatemaTuka» B 5S—6 Kitaccax BKIIOYaeT apu(PMETHUSCKUNA MaTepHall, SJIEMEHTHI ajl-
reOpbl U TEOMETPHH, a TAKXKE 3JIEMEHTHI BEPOSITHOCTHO-CTATUCTUYECKOMN JTHHHH.
[Tpenmetsl «Anrebpa» u «l'eomerpusi» B 7 — 9 kitaccax BKIIIOYAIOT B ¢€0s1 HEKOTOPbIE BOMPOCHI
apu(MEeTHKH, pa3BUBAIOLINE YUCIOBYIO JMHHUIO 5—6 KJIACCOB, anreOpanyeckuil mMarepuai, sie-
MCHTApPHBIC (1)YHKI_[I/II/I, JJIEMCHTHBI BepOSITHOCTHO-CTaTHCTquCKOﬁ JIMHUH, a TaKKC IreoOMETpUIC-
CKUI MaTepuall, TPAJUIMOHHO U3Yy4YaloTCsl, €BKJIUI0BA TEOMETPUS, HIEMEHTbI BEKTOPHOU anreo-
pBL, TeOMeTpUYecKue npeoOpazoBaHusl.
Paznen «Anrebpay BKIIOYAaeT HEKOTOPHIE BONPOCH apU(PMETHKH, PA3BUBAIOIIUE YHCIOBYIO JIU-
HUIO 5—6 KJ1accoB, COOCTBEHHO aireOpandecKuii MaTepual, dJeMeHTapHbIe (PYHKITUH.



B pamkax ydeOGHOro pasnena «l'eoMeTpus» TPaTUIMOHHO H3Y4YarOTCs, €BKJIMJIOBA T'€OMETPHS,
3JIEMEHTBI BEKTOPHOM airedpbl, reOMETpHUUECKHe MPeoO0pa3oBaHMUs.

COJAEPKAHUE OBYUYEHUSA.AJIT'EBPA.
7 KVIIACC

Yuciia ¥ BBIYHMCICHHSA

Jpobu 0ObIKHOBEHHBIE U JECSITHUHBIC, TIEPEX0] OT OJHON (OpMBI 3amucu Apodel K Apy-
roil. [TonsiTue pauroHanbHOrO YKcia, 3alUCh, CPABHEHUE, YIIOPSAOUYMBAHUE PALIMOHAIBHBIX Y-
cen. ApudmMernyeckue ACHCTBUA C pallMOHAIBHBIMU uuciaamMu. Pemienue 3amad u3 peaibHOU
NPaKTUKX Ha YacTH, Ha APOOH.

Cremnenb ¢ HaTypaJlbHBIM TOKa3aTelleM: OMpejelieHne, Mpeodpa3oBaHue BBIPAKCHUN Ha
OCHOBE OIpe/IeNIeHUs], 3aUCh OonbIuX yuceln. [IponeHTsl, 3anuch NPOIIEHTOB B BUE IPOOH U
IpoOu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 33aJ]aud HA MPOLIEHTHI, pPElIeHHEe 33/1a4 U3 peaibHOU
HPAKTUKU.

[TpuMmeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATypaIbHBIX YHCE.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpSIMast U 00paTHAst IPONOPLHOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomyCcTUMBbIE 3HA4YEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCHMOCTH MEXy BEIMYMHAMHU B BUAE (QopMyibl. Berumcie-
Hus 1o ¢popmynam. [IpeoGpa3oBaHre OYKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PaBHbBIC BbIpaxke-
HUS, IpaBUJIa peoOpa3oBaHusl CyMM U MPOU3BECHUMN, TPaBUIIa PACKPBITH CKOOOK M MpUBEe-
HUS IOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHorouwieHa. Cll0)KeHHE, BBIUYUTAHUE, YMHO)KEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHusI U HepaBEeHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, MIpaBUiIa MpeoOpa3oBaHUs YpaBHEHHsI, paBHOCHIBHOCTD
YpaBHEHUM.

JIuHeitHoe ypaBHEHUE C OJJHOM NMEPEMEHHOM, YUCIO KOPHEH JIMHEMHOTO ypaBHEHUS, pe-
HIEHUE JIMHEWHBIX ypaBHeHUI. COCTaBIIEHHE YPaBHEHMI 110 YCIIOBHIO 3aJa4d. Perenue Tekcro-
BBIX 33J1a4 C IOMOUIbIO ypaBHEHUI.

JluneliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMHU U ero rpaguk. Cucrema AByX JTUHEHHBIX
ypaBHEHUW C JBYMsI TepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[Tpumeps pelieHns: TEKCTOBBIX 3a7jayd ¢ ITOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsimoid. YucioBele poOMeXyTKH. PaccTosiHue Mexay AByMS TO4-
KaMU KOOPJIMHATHOU MPSIMOIA.

[IpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa TOYKH Ha KO-
opauHaTHOM mockocTH. ITpumepsl rpadukos, 3aganHbIx Gopmynamu. Urenue rpaduxos pe-
anbHBIX 3aBUcHUMOcTed. [lonstue ¢pynkuuu. I'paduk pynkuuu. CBoiictBa GyHkumii. JInneitnas



byuknus, eé rpaduk. ['padux Gpyukiuun Y = |X|. I'padudeckoe perreHne TMHCHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciia 1 BIYMCICHUSA

KBanpatHslii kopeHb u3 yucina. [lonstue 00 uppannoHaabHOM yncie. JlecsTHUHbIe TPH-
OnMKeHusT MppaluMoHalIbHBIX Yucen. CBOHCTBa apu(PMETHUECKUX KBaJPAaTHBIX KOPHEH M HX
IpPUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YHCIIa.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Auredpanyeckue BbIpaKeHHUs

KBazpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAAPATHOIO TPEXUWIEHA HA MHOKHUTEIIN.

Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi apobu. CioxeHue, BbIYH-
TaHue, YMHOKEHUE, JIelIeHne anredpanyeckux Apodei. PannoHaibHble BRIpaXKeHUs U UX Ipeoo-
pa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHUe, GpopMynna KOpHEH KBagpaTHoro ypaBHeHus. Teopema Buera. Pe-
IICHWE YypaBHEHW, CBOJALIMXCS K JIMHEHHBIM U KBajapaTtHeM. [Ipocreifmme apoOHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduueckass uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YPaBHEHUH C JByMsl NEepeMEHHbIMU. [IpuMepbl perieHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHON. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM NepeMeHHON. CHUCTeMBl JINHEHHBIX Hepa-
BEHCTB C OJHON NIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OOGNaCTh ONMpeaesieHNs] 1 MHOXKECTBO 3HaueHUH (QyHKIuHU. CriocoObl
3aanus QyHKIUH.

I'paduk ¢pyukuu. Yrenue cBoiictB pyHkuuu no e€ rpaguxy. Ilpumeps! rpadgukos GyHk-
LIUH, OTPaXKAIOUINX PEaIbHbIE MPOLIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadpukn. @yrxipn y = X2, y = X3, y = VX, y=|x|. T'padrueckoe pemenre ypaBHEHHMIT H CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCTICHUSA

ParnmonanbHble yuclia, UPpPALMOHATIBHBIC YNCIA, KOHEUHbIE U OECKOHEUHbIE JEeCATHYHBIC
npodu. MHOXKECTBO JNEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YHCIa KaKk OECKOHEUHbIE Jiecs-
TUYHBIE IpoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEX]Y MHOKECTBOM JEHCTBUTEIBHBIX
yyucen U KOOPAMHATHOM MPSMOM.

CpaBHeHUE JEWCTBUTENBHBIX YHUCElN, apu(MeTHUecCKue ACUCTBUS C JCHCTBUTEIHLHBIMU
YUCIIAMH.

Pa3zMepbl 00BEKTOB OKPYXKAIOIIEro MUpa, JIMTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM MHU-

pe.



[TpubnnxEHHOE 3HaUEHHE BEITUYMHBI, TOUHOCTh NpuOimxkenus. Okpyriaenue uucen. [Tpu-
KMJIKA U OLICHKA Pe3yJbTaTOB BEIYMCICHUMN.

YpaBHeHusI 1 HEPaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIINUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAIMXCS K KBaApaTHeIM. bukBagpat-
HOe ypaBHeHMeE. [IpuMepsl peleHus ypaBHEHUN TPEThEH U YETBEPTOU CTENECHEU pa3yIoKEHUEM
Ha MHOXKUTEIIN.

Pemenne npoOHO-paliMOHAIbHBIX ypaBHEHUI. PemieHue TEKCTOBBIX 3ajgau ainredpaude-
CKHM METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUH € BYMs IIEpEMEHHBIMU. PellleHne cucTeM ABYX YPaBHEHUMH, OAHO M3 KOTOPBIX JIU-
HeifHoe, a ipyroe — BTopoil crenenu. ['paduyeckas UHTEpIIpeTalsl CUCTEMbl YPAaBHEHUH C JIBY-
Ms IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Penienne nMHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PeleHne cucreM JMHEHHBIX He-
paBeHCTB ¢ oHOU nepeMeHHOM. KBaspaTHble HepaBeHcTBa. ['paduueckas uHTepnperanus Hepa-
BEHCTB M CHCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanpatuunas ¢pynkuus, e€ rpaduk u cpoiictsa. [lapaboia, KoopAHHATHI BEPIIUHBI Tapa-
00JIbI, OCb CHMMETPHUH MapadOoJIbI.

I'paduxn dymkrmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

Yucii0Bble NMOCJIE10BATEILHOCTH U NPOrPECcCUH

[TonsiTE YMCIOBON MOCIENIOBATENBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
bopmynoit u popmysoit N-ro wieHa.

Apudmerndeckass u reomerpuueckas nporpeccur. Gopmyssl N-ro wieHa apupmeTnye-
CKOW 1 T€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHne 4wieHOB apu(pMEeTHYECKON U TeOMEeTpUUYECKOM Mmporpeccuii ToukaMu Ha Ko-
OpAVHATHOM IUIOCKOCTH. JINHEHHBIN U SKCIIOHEHIMAIbHBIA POCT. CII0KHBIE IPOLICHTHI.

COJAEP/)KAHUE OBYYEHUSA. TEOMETPUA.
7 KJIIACC

Hauanbnabie nonaTus reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yrou. Buasl yrinos. Bep-
TUKaJbHbIE U CMEXKHbIE YIIbl. buccekTpuca yrina. Jlomanas, MHoroyroiasHuk. [lapamiensHocTh
U TIEPIEHANKYISIPHOCTH TIPSIMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOICTBa 0ceBOil cuMMeTpuu. [IpuMepsl cummeTpun
B OKPYKalOIIEM MHPE.

OCHOBHBIE NTOCTPOCHUS ¢ TOMOLIBIO LUPKYINS U JIuHeiku. TpeyronbHuk. Beicora, meamna-
Ha, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojapHUKA.

CBoiicTBa M NMPU3HAKK PAaBHOOEIPEHHOTO TPEyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOb-
HUKOB.



CBolicTBa M MPU3HAKK MapajuIeNIbHBIX MpsAMbIX. CyMMa YIJIOB TpeyrojibHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
MPOBEAEHHOW K rurnoteHyse. [Ipu3Haku paBeHCTBa NMPSIMOYTOJIBHBIX TPEYroJbHUKOB. [Ipsmo-
YTOJIbHBIM TPEYTOJIbHUK C YIJIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
TeopeMa o OOJIbIIEM yTiie U OONbIIeH CTOPOHE TPeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

I'eomeTpuueckoe MecTo To4YeK. buccekrpurca yria u cepeuHHbIN NEePHIEHANKYIAP K OT-
PE3Ky KaKk FreOMETPUUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpyT, XOpJia U AMAMETpP, UX CBOICTBA. B3auMHOE pacronoxeHue OKpyx-
HOocTU U npsiMoi. KacartenbHas M cekymias K OKpYXHOCTH. OKpYKHOCTb, BIIMCAHHAsi B Yrodl.
Bnucannas u onvcaHHasi OKPYXHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yerpipéxyronpauku. [lapamienorpamM, ero Npu3Haku U CBOWCTBAa. YacTHBIE Ciydyau Iia-
pajuiesorpaMMoB (MPsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBoMcTBa. Tpamenus, pas-
HOOOKast Tpamnenus, e€ cBoiicTBa u npusHaku. [IpsmoyroapHas Tpanenus.

Meton ynBoeHuss menuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KAaX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyrosbHUKa.

[Tonobue TpeyronbHUKOB, KO3 buueHT noaodus. [IpusHaku mogolusi TpeyroabHUKOB.
[TpumeHneHnue no100ust pH pelIeHUH IPAKTUUECKUX 3ajau.

CaolicTBa miomaae reomerpuueckux ¢uryp. @opmyisl I MJIOLUAAW TPEYrojJbHUKA,
napanjenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAe MOJOOHBIX QUTYD.

Beruucnenue miomazei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOH Oymare.

Teopema Ilugaropa. [Ipumenenue teopemsl [Tudaropa npu pemeHnn nMpakTUYECKUX 3a-
Jau.

CuHycC, KOCMHYC, TAHT€HC OCTPOTr'0 yrjla NMPpsIMOYIOJBHOTO TpEeyroibHUKa. OCHOBHOE TpH-
TOHOMETpPUYECKOe TOX/JIeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaNbHBIE YIUIBI, YTOJI MEXKIY KAacaTeIbHOW M XOPIOH. YTIbI MEXIY
XOpAaMH M CeKyIMMU. BrincaHHble U onmucaHHbIE YETHIPEXYroJbHUKH. B3aumMHoe pacrnosoxe-
HUe JBYX oKpyxHocTel. Kacanue okpyxHocTeil. O01ue kacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrios ot 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIE-
cTBO. POpPMYyJIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Pemienue npakrtuue-
CKHX 3aJ1a4 C MCIIOJIb30BaHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobusi. [1ogo61ne cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IpoOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrtop, anuHa (MOysib) BEKTOpa, COHAINIPABIIEHHBIE BEKTOPHI, IPOTHUBOIMOIOXKHO HalpaB-
JIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPAIMK HaJ BEKTOPaMH.
Pa3noxxeHune BekTopa 1o 1ByM HEKOJUIMHEApHBIM BekTopaMm. Koopaunatsl BekTopa. CkanspHoe
MPOU3BCACHUC BCKTOPOB, MIPUMCHCHHUC JI HAXOXIACHUA JJIMH U YIJTIOB.



JlekapToBbI KOOpJIMHATHI HA TJIOCKOCTHU. YPAaBHEHUS MPAMOA U OKPYKHOCTH B KOOPAMHA-
Tax, MepeceyeHrne OKPY>KHOCTEH U MpsIMbIX. MeTo/1 KOOpAMHAT U €ro MPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. JJIMHA OKPYKHOCTHU. ['pajlyCcHas U paJuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHra.

JIBuKeHUsI INIOCKOCTH U BHYTPEHHHE CUMMETPUU GUTYp (3JIeMEHTapHbIE MPECTaBICHU).
[TapannensHbii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA «AJI-
I'EBPA» U «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMBI yu4eOHOTO Kypca «Aunredpa» u «l'eoMeTpus»
XapaKTEePHU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OT-
HOIIICHUEM K JOCTHIKEHUSM POCCHHCKUX MATEMaTHKOB M POCCHMCKON MAaTeMaTHYEeCKOW IIKOJBI, K HMC-
MOJIb30BAHUIO ITUX JOCTHKEHUH B IPYTMX HAyKaX W MPUKIATHBIX cepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHCHHIO 00S3aHHOCTEH TpaKIaHUHA U Peasi3alliy €ro IMpaB, MpPeCTaBICHH-
€M 0 MaTeMaTHYeCKHX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHHI, MPOLEAYp Tpax-
JaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ITUYECKHUX MPOOIIeM,
CBSA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM MJOCTHI)KEHUNU HAyKH, OCO3HAHHWEM Ba)XHOCTH MOPAJIBLHO-
ATUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHE B PEUICHUU NMPAKTUYECKUX 3a]a4 MATEMAaTHYECKOW HarpaBIieH-
HOCTH, OCO3HAHHUEM BaKHOCTH MAaTEMaTHYECKOr0o 0Opa30BaHUs HA MPOTSHKEHUU BCEH KU3HM IS yCIICTI-
HOM Tpo(heCcCHOHATIBLHON NIEATENbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUU, OCO3HAHHBIM BHIOOPOM H
MIOCTPOCHUEM UHAMBHAYAIbHON TPACKTOPUU O00pa30BaHUS U JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MH-
TEPecOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MATEMaTUYECKUX OOBEKTOB,
3a/1a4, peleHU, pacCyKIeHUN, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMEH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX MPEJICTAaBICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YENOBEKa, IPUPOABI U 00IIeCTBa, MOHUMAHHEM MAaTeMaTUYeCKON HayKH Kak
cdepbl YeNOBEYECKON NEesITeNbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTHU ISl Pa3BUTHUS IUBUIM3AIINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMAaTHUYE€CKOW KYJIbTYypOH Kak CpPEeJICTBOM MO3HAHMS MHpPA, OBJa-
JIEHUEM TIPOCTEUIIMMH HaBBIKAMH MCCIIEI0BATEILCKON IEATETbHOCTH;

6) pusznueckoe BocnuTanue, GopMUpPOBaAHNE KYJIbTYPbI 310POBbS H IMOUMOHAJIBLHOIO 0J1aro-
NOJyqusi:

TOTOBHOCTBIO IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEpPECaX CBOETO 3/I0POBBS, BEICHUSI 3/10PO-
BOT0 00pa3a *KU3HH (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U OT/IbIXa, peryisipHas u-
3UYecKas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA pe(hIeKCUU, MPU3HAHUEM CBOETO MpaBa Ha OIIHOKY
Y TAKOI0 K€ IpaBa APYroro YelaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTAIIMEeH HA MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUU JJIs PEIIeHUs 3a/1ad B 00JIaCTH COXPaHHO-
CTH OKPYXKAIOIIEH CpeJibl, INIAHUPOBAHUS MTOCTYIKOB M OIEHKH WX BO3MOXHBIX TTOCIICICTBUM VTSI OKPY-
JKAOIIEH CpeJibl, OCO3HAHUEM TI00AFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX PEIIeHuUs;

8) ajanTanns K U3MEHAIIUMCS YCJI0BUSIM COIMAJIbHOW M IPUPOJAHOM Cpebl:

TOTOBHOCTHIO K JICWCTBHSIM B YCJIOBHSX HEOMPEACIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTH 4Yepe3 MPAKTUYECKYIO JACATEIHHOCTh, B TOM YHCJIE€ YMEHUE YUYUTHCA y APYTUX JIOJEH, MPHUOO-
peTaTh B COBMECTHOM JESITELHOCTH HOBBIC 3HAHMS, HABBIKM M KOMITETEHIINH U3 OMBITA IPYTHX;



HEO0OXOJIMMOCTHIO B ()OPMUPOBAHUHN HOBBIX 3HAHHM, B TOM YHCIIE (OPMYITHPOBATh UICH, IIOHATHS,
TUNOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABATh JIe(PHUITMTHI COOCTBEH-

HBIX 3HAHUU U KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYALUIO Kak
BBI30B, TPEOYIOLINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUsS U IeHCTBUSA, (POPMYINPOBATH U
OLICHUBATh PUCKU U MOCIEACTBHS, POPMHUPOBATH OIIBIT.

METANPEMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBJIATh M XapPaKTEPU30BATh CYILECTBEHHbIE IPU3HAKY MAaTEMaTHUECKUX OOBEKTOB, NOHATHUH,
OTHOIICHUNA MEXIY MOHATHAMH, (GOPMYIUPOBATH ONpPECIICHHUS MOHITUH, YCTaHABIUBAThH CY-
LIECTBEHHbIN NPU3HAK KJIACCU(pUKALMU, OCHOBAHUS NIl 00OOIIEHNS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYITHPOBATh M MPeoOPa30BbIBATh CYKICHHS: yTBEPIUTEIbHBIC U OTPHUIIA-
TeJbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIC,

BBISIBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U IPOTHBOpeUMs B (hakTax, AaH-
HBIX, HAOJIIOJJCHUSAX U YTBEPXKICHUX, IpeJlaraTh KpUTEPUHU ISl BBISIBIICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYU;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKHU, ACIYKTHUBHBIX U MHAYKTUBHBIX yMO3a-
KJIFOYEHMM, YMO3aKJIFOUEHHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMaTHMUYECKUX YTBEpPXKJIEHHUH (MpsiMble U OT MPOTUBHOIO), MPO-
BOJIUTh CAMOCTOSTEIIEHO HECIIOXKHBIE JIOKA3aTelIbCTBA MAaTEMAaTUYECKUX (DAaKTOB, BHICTPAUBAThH
apryMeHTaluIo, IPUBOAUTE MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYIK-
JCHUS;

BbIOMpATh crioco0 peleHns yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BbI-
O6upatb HanboJee MOAXOAIUMN C YUETOM CAMOCTOSTENBHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

HCIOJIb30BaTh BOIMPOCH! KaK MCCIENOBATEILCKUNM MHCTPYMEHT MO3HaHUs, (hOpMyIHpOBaTh BO-
MPOCHI, GUKCHUPYIOIINE MPOTHUBOPEUNE, MPOOJIEMY, CAMOCTOSITEIILHO YCTAaHABIINBATh UICKOMOE H
JaHHOE, OPMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

MIPOBOJINTH 110 CAMOCTOSATEIHHO COCTABIICHHOMY TUIAaHY HECJIOXHBIA IKCIIEPUMEHT, HEOOJIbIIOEe
WCCJICJIOBAHKUE I10 yCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0BEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENILHO (HOPMYJIHpPOBaTh OOOOMIEHUS W BBIBOABI IO pe3yjabTaTaM IPOBEASHHOTO
HaOII0/IeHNs1, UCCIIEJIOBAHMUSI, OIIEHHUBATh JJOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U
00001IIeHMIT;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TaKKe BBIIBUTATH MPEINOIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OPMALIMH, JaHHBIX, HEOOXOAUMBIX IS pelie-
HUS 3a]1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIUIO pa3ivy-
HBIX BUJIOB U ()OPM IIpE/ICTABICHHUS;

BbIOMpaTh opMy MpencTaBiIeHHs] HHPOPMALMK U WITIOCTPUPOBATh pellaeMble 3a/1a4ll cXeMa-
MU, JUarpaMMamu, HHOU rpadukoi 1 UX KOMOMHAIUSMU;



OLIEHUBATh HaJI&KHOCTh MH(OPMAITUK IO KPUTEPUSAM, IPEUIOKEHHBIM YUUTEIIEM HIU chopMy-
JIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYKACHUS B COOTBETCTBUM C YCIOBUSAMH M LEISIMU OOIIEHUS,
SCHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M IMCbMEHHBIX TEKCTaX, Aa-
BaTh MOSICHEHHUS TI0 X0y PEIICHHs 3a/1a4i, KOMMEHTHPOBATH MOTYYEHHBIN pe3yIbTarT;

B X0/1¢ 00CYXJ€HMs 3a7]aBaTh BOIIPOCHI 110 CYILECTBY 00CYXJIaeMOM TeMbl, IPOOJIEMBI, pelae-
MOl 3a/1a4M, BbICKA3bIBaTh MJI€U, HALIEJICHHBIC HA IIOUCK PEIICHHUS, COIIOCTABIIATH CBOM CYXKIE-
HUS C CY)KACHUSMH JIPYTHX YYaCTHUKOB JTUANIOra, OOHAPY)KUBATh Pa3IMUUe M CXOACTBO IO3H-
Ui, B KOPPEeKTHOH popme popMynHpoBaTh pa3HOIIACUS, CBOM BO3PAXKEHUS;

IIPENICTABIIATh PE3YJIbTAThl PELLIEHUS 3a]1a4M, SKCIIEPUMEHTA, UCCIIEI0BAaHUS, IPOEKTa, CAMOCTO-
ATEJNBHO BBIOMPATh (JOPMAT BBICTYIICHHSI C YUETOM 3a/1a4 MPE3EHTALUU U 0COOEHHOCTEH aynu-
TOpUY;

IIOHMMAaTh U UCMOJIb30BATh IPEUMYIIECTBA KOMAaHAHON U MHAMBUIYAIbHOM pabOThI MpH pelie-
HUM Yy9eOHBIX MaTEeMaTHUECKUX 3a]1a4;

IIPUHUMATD 11€JIb COBMECTHOH JEATENbHOCTH, INIAHUPOBATh OPraHU3allio0 COBMECTHON paboThI,
pacmpenenaTh BHIbI paboT, TOTOBAPUBATHCS, 00CYKIaTh MPOIECC W Pe3ysbTaT paboThl, 0000-
[1aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYNIOBEIX (opMax paboTel (00Cyx)aeHusI, 0OMEH MHEHUSMH, MO3TOBBIE HITYP-
MBI ¥ IPYTHE), BBIIOJIHATH CBOIO YacTh Pa0OTHI M KOOPJMHHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YJIeHaM{ KOMaHJIbl, OI[EHMBATh KAYeCTBO CBOEr'0 BKJIaZa B OOIIMH HPOAYKT IO KPUTEPUSM,
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YUeOHBIE IeiicCTBUS
Camoopranuzanmusi:

CaMOCTOSITEJILHO COCTaBJIATH IJIaH, AJITOPUTM pELICHUs 3a/1a4M (UM €ro 4acTb), BEIOUpATh CIio-
co0 pemieHus ¢ y4ETOM MMEIOUIUXCS pECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPO-
BaTh U KOPPEKTHPOBATH BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTpOJ'lL, IMOLMOHAIbHBIA HHTEJLJIEKT:

BJIaJIeTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ynbTaTa peleHuss MaTeMa-
TUYECKOM 3a/1a4H;

MIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PELICHUM 3aJa4d, BHOCUTb KOPPEK-
TUBBI B JOCATCIBHOCTh Ha OCHOBE HOBBLIX 06CTO$IT€J'II>CTB, HaﬁI[CHHBIX OHII/I60K, BBISIBJICHHBIX
TPYIHOCTEN;

OICHUBATH COOTBCTCTBUC PC3yJibTaTa ACATCIbHOCTHU MMOCTaBJIICHHOM oejii U yCJIOBUSM, 00BsIC-
HATb NPUYUHBI JOCTUKCHHA NI HCJOCTUKCHUA LCIIN, HAXOAUTH 0HII/I6Ky, JaBaThb OLCHKY NIpPH-
0OpEeTEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI. AJI'EBGPA.

K xoHI1y 00y4enus B 7 Kjacce 00yJaronuiics MOJIY4IUT CIETYIOIINE MTPEIMETHBIC PE3yIbTaThI:

Yucaa v BbIYMCTIEHUSA

BrimonHsaTh, codeTass yCTHbIC U MHUChbMEHHBIE TPUEMBI, apu(METHIECKUE IEHCTBUS C PAIlMOHAIb-
HBEIMH YHCIIaMH.

HaxoauTp 3Hau€HHs YMCIOBBIX BBIPAKEHUH, IPUMEHSITh Pa3HOOOpa3Hble COCOOBI U MPUEMBI BBI-
YHUCIICHUs 3HAaYeHUH IPOOHBIX BBIPaKEHUM, COJIepKaLINX OOBIKHOBEHHBIE U AECATUYHBIE APOOH.

[lepexonuTh OT 01HOM (OpPMBI 3amUCH YKced K Apyroi (mpeodpazoBbIBaTh ACCATUYHYIO JpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO APOOB).



CpaBHMBATh U yNOPSAA0YNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrasTh Yncia.

BbINOMHATE NPUKKUIKY M OLEHKY pe3y/bTaTa BbIUUCICHUM, OLIEHKY 3HaY€HHUI YUCIIOBBIX BbIpa)e-
HUI. BBITONMHATE EUCTBUA CO CTEIIEHSIMH C HATYPAJIbHBIMHU NTOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKU JEITMMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYPAJIbHBIX YHCEIL.

Pemate npakTHKO-OPUEHTUPOBAHHBIEC 33/1a4d, CBS3aHHBIE C OTHOLUIEHUEM BEJIWYHUH, IPOMOPLHO-
HaJIbHOCTBIO BEJIMYWH, IIPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YyJIbTaThl pELICHU 3a1a4 ¢ Y4ETOM OTIpaHu-
YEeHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX O0OBEKTOB.

AsiredOpanyeckue BbIpasKeHM st

Hcnonb30Bath anredpanyeckyrd TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATh €€ B MPOIECCe OCBOE-
HUS y4eOHOTrO MaTepuara.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPAKEHUH MTPU 33JJaHHBIX 3HAUYCHUSIX EPEMECHHBIX.

BoinonHATe npeoOpa3oBaHus LIEJIOT0 BBIPAKEHUS B MHOTOWIEH NMPUBEICHHEM MOJOOHBIX ciarae-
MBIX, PACKPBITHEM CKOOOK.

BBINONMHATE YyMHOXKEHHE OJHOYWIEHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOIOWIEH, IIPUMEHSATH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3ioKEeHNE MHOTOWICHOB HA MHOKUTEIH C TOMOIIbIO BBIHECEHUS 32 CKOOKH 00-
IIET0 MHOXKHTEIS, TPYIITUPOBKH ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh MpeoOpa3oBaHUs MHOTOYJICHOB Ui PELIEHUS pa3IUYHbIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYypaIbHBIMU MOKA3aTEISIMH AJIs MpeoOpa30oBaHUs BbIpaxe-
HUM.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHEHBIE ypaBHEHUSA C OJHOW NIEPEMEHHOM, IPUMEHSS IIpaBUia Mepexoia OT UCXOIHOTO
ypaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepATh, ABISETCS JIM YUCIO KOPHEM YPABHEHUSI.

[TpumensTh rpaduueckre METOIbI P PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupath npumepsl map 4YHuces, SBISIONIMXCS PEelIeHuEM JIMHEWHOTO ypaBHEHUS C ABYMs Iepe-
MEHHBIMU.

Ctpouth B KOOPJMHATHOW IIOCKOCTH Tpa(uK JMHEHHOIO YpaBHEHHUS C JIByMsl IEpEMEHHBIMH,
MOJIB3YsICh T'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl IBYX JTMHEMHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMU, B TOM YHCJIE€ TpadUUYECKH.

CocTaBiaTh U pemarh JUHEHHOE YpaBHEHUE UM CUCTEMY JMHEMHBIX YpaBHEHUH 0O YCIOBHUIO 3a-
Jla4d, THTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4y NIOJYyUYEHHBIN PE3yJIbTarT.

DyHKUMH

N300paxaTh Ha KOOPAMHATHOMN NPSIMON TOUKH, COOTBETCTBYIOIINE 33/1aHHBIM KOOpAMHATAM, JTY4H,
OTPE3KH, HHTEPBAJIbL, 3aMIUCHIBATh YMCIIOBbIE IPOMEKYTKH Ha aIre0panyecKoM si3bIKe.

OTMeyaTh B KOOPJIMHATHOM IMJIOCKOCTU TOYKH IO 3aJaHHBIM KOOpIHMHATaM, CTPOUTH TpapuKH JTH-
HeiHbIX QyHKuuHA. CTpouTs rpadguk GyHKIUHU Y = [X|.

OnwuceiBaTh ¢ NOMOIIBIO (DYHKIMNA M3BECTHBIE 3aBUCHMOCTH MEX]y BEITMUMHAMU: CKOPOCTb, Bpe-
Msl, pacCTOSIHME, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTh, BpeMs, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuii cnocod npeacTaBIeHNus U aHanu3a HHPpOpMaIuK, U3BJIEKaTh U HHTEPIpe-
TUPOBATh UH(OPMALIHIO U3 TPAPUKOB PEaTbHBIX MTPOLECCOB U 3aBUCUMOCTEA.

K xonIty 06yuenus B 8 kij1acce 00yJaromuics MoxyquT CICIYIONNE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTCHUSA

Hcnonp30BaTh HayaabHbIE NPEACTABIECHUS O MHOXKECTBE JEHCTBUTENIBHBIX YUCEN Ul CPaBHEHUS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh 1E€HCTBUTENIbHBIC YHCIIA TOUKAMH HAa KOOPIUHATHOM MPSIMOIA.



[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBaJPATHOIO KOPHS, HaXOJUTh KBaJpaTHbIE KOPHH, MC-
MOJIb3ysl MPH HEOOXOAMMOCTH KaJbKYJATOp, BBIMNOJIHATH MPeoOpa3oBaHUSI BBIPAXKEHHM, CoAep Kalux
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3anucu OOJBIIMX M MaJbIX YHMCEN C MOMOILBIO JECATUYHBIX ApoOei U cTeneHeu
yucna 10.

AsredOpanyeckue BbIpasKeHM st

[IpuMeHTh MOHATHE CTENEHM C LIEJBIM I10Ka3aTeIeM, BBIIOJIHATH IpeoOpa3oBaHMs BbIPAKEHUM,
COJIEpIKaIMX CTENEHU C LEJIBIM I10Ka3aTENEM.

BbINOMHATE TOKIECTBEHHBIE TPEOOPa30BaHUS PAIMOHATILHBIX BBIPAXKEHHUIM HAa OCHOBE MPAaBHII JEH-
CTBUI HaJl MHOTOUJICHAMH U alredpandeckKuMu IpoosmMu.

PacknanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOKHUTEIIN.

[TpumensaTh TpeoOpa30BaHUs BHIPAKCHUN IS PEIICHHs PA3IMYHbIX 33/1a4 U3 MaTEMaTHKH, CMEX-
HBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHeiiHbIe, KBagpaTHbIC YPABHEHUS U PAllMOHATIBHBIC YPABHEHUS, CBOJSIIUECS K HUM, CH-
CTEMBI JIBYX YPaBHEHHH C IBYMs II€PEMEHHBIMHU.

[IpoBoauTh mpocTeiire ucciaeI0BaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B TOM YHCIIE C MPUMeE-
HEHUEM TrpadUyuecKuX MpeaCcTaBiIeHUN (yCTaHABIMBATh, UMEET JIU YpaBHEHHUE WM CUCTEMa ypaBHEHUU
pEeLIeHNs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[lepexoauTh OT cI0BECHOH (OPMYIMPOBKH 337a4M K €€ anreOpandeckoil MOJIETH C MOMOIIBIO CO-
CTaBJICHUS YPaBHEHUS WJIM CHCTEMbl YpaBHEHHl, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a-
Jlauy TOJTyYEHHBIH pe3yabTarT.

[IpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPaBHEHUS, OLIEHKH, PELaTh JIMHEHHbIE HEPABEH-
CTBa C OJHOM NEPEMEHHOM M MX CHCTEMBI, AaBaTh IpapUuecKyr0 WIUIFOCTPALMI0 MHOXKECTBA PEIICHUN
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[ToHumarh ¥ KCHOJIB30BaTh (PYHKIMOHAIbHBIE MOHATHS U SI3bIK (TEPMHUHBI, CUMBOJUYECKHE 000-
3HAYEHUS ), ONPEENATh 3HaUeHUe (PYHKIUH 110 3HAYCHHUIO apTyMEHTa, ONPeAeNsaTh CBOMCTBA (PYHKLINHU IO
e€ rpaduxy.

Ctpouts rpadvku d1eMEeHTapHBIX QPYHKINN BUA:

y =k/x,y =x2,y=x3,y = x|, y = VX, OmHCBIBaTH CBOMCTBA YHCIOBON (PYHKIIAH 110 &8 rpaduKy.

K xonity 00yuenus B 9 kijiacce 00y4aronuics MoayquT CIeYIONIe MTPEAMETHBIC PE3YIbTaThI:

Yucna v BbIYMCICHUA

CpaBHMBATh U yNOPSAA0YMBATH PAIUOHATIBHBIE U UPPALIMOHATIBHBIE YHCIIA.

BreinmonusaTe apudmeTHueckue NeHCTBUS ¢ pallMOHATBHBIMU YUCIIAMHU, COYETasl YCTHHIE U MHUChMEH-
HbIE TIPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPAMOHATBHBIMHU YACIIAMU.

HaxonuTh 3Ha4ueHHs CTeNeHel ¢ LEeTIbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIATH 3HAUEHUS YUCIIO-
BBIX BBIPAKEHUH.

OKpyrisaTh JE€HCTBUTENBHBIE YUCIA, BHITONHATh NPUKUIKY PE3YyJIbTaTa BHIUUCIECHUN, OLICHKY YU C-
JIOBBIX BBIpaKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHbIe M KBaJlpaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOJSIIMECS K HUM, NMpoCTenIe Apoo-
HO-pallMOHAJIbHBIE YPaBHEHUS.

Pemiatek cucteMbl ABYX JTMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI ABYX YPaBHEHUH,
B KOTOPBIX OJIHO YPaBHEHUE HE SIBISETCS JTUHEHHBIM.

Pemarp TekcToBbIe 3a1aul anreOpanyeckuM CIOCOOOM € MOMOIIBbIO COCTaBJICHUS YpaBHEHHS WU
CUCTEMBI JIByX YPAaBHEHHI C IByMsl IEPEMEHHBIMHU.



[IpoBoauTh mpocTeiiMe uccaeOBaHus YPABHEHUI U CUCTEM yYpaBHEHHUM, B TOM YHUCJE C MPUME-
HEHUEeM rpadUuyecKux MpeaCcTaBlIeHUN (yCTaHABIMBATh, UMEET JIU YpaBHEHHE WM CHCTEMa ypaBHEHMI
pelIeHus1, €CJIM UMEET, TO CKOJIBKO, U IPOYEe).

Pemarp nuHEiHBIE HEpABEHCTBA, KBAIpAaTHBIC HEPABEHCTBA, M300pakaTh PElICHHE HEPABEHCTB Ha
YHCIIOBOM MPSIMOA, 3aMMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemarb cucreMbl TUHEIHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE KBaJIpaTHOE Hepa-
BEHCTBO, N300pakaTh pelICHNEe CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSIMOA, 3aITUCHIBATh PEIICHUE C TIO-
MOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PELICHUH Pa3IMYHBIX 3a]1au.

DOYyHKIUA

Pacrio3naBath (QyHKIIMK W3YYCHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTUYECKU PACIIONOKEHHE HA KOOP-

JIMHATHOM TuI0cKOoCTH TpadukoB GyHkuuii Buga: Yy = kx,y =kx + b,y =k/x,y=ax2+bx+c,y =x3,y =
VX, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHMIT KO3(DPHIMEHTOB, OMICHIBATE CBOACTBA (yHKIIHIA.

Crtpoutb U H300pakaTh CXeMaTHYECKU TpaUKH KBaJPaTUUHBIX (YHKIMM, OMMCHIBaTH CBOWCTBA
KBaJPaTUYHBIX (PYHKIWH 110 UX TpaduKam.

Pacnio3naBath KBagpaTudHy0 QYHKIHIO IO popMysie, IPUBOAUTE MIPUMEPHI KBaPAaTHIHBIX (DYHK-
LU U3 peabHOM JKU3HHU, (PU3UKH, TEOMETPHH.

YucJi0BbIe NOCJIEA0BATEILHOCTH H IPOIPecCUH

Pacrnio3naBathe apupMeTHIeCcKyI0 1 TeOMETPUIECKYIO IPOTPECCHH TIPH Pa3HBIX CIIOCO0AX 3a/laHMsl.

BEIMONHATE BBIUMCIIEHUS C HCIIONIB30BaHUEM (hopMys N-ro wieHa apu(METHIECKOW U TeOMETpUYIe-
CKOM Iporpeccuii, CyMMbI NIEPBBIX N YICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pematp 3a1aun, cBsI3aHHBIE C YHCIOBBIMHU M1OCIIEI0BATENILHOCTSIMU, B TOM YHCIIE 3a/1a4l U3 peajb-
HOM JKM3HU (C UCIIOJIb30BAHUEM KAJIbKYJATOPA, HU(MPOBBIX TEXHOJIOTHIN).

NPEAMETHBIE PE3YJBTATBI. TEOMETPUSI.

K koHIly 00yueHus B 7 Kjacce 00y4aroImuics MOoJIyduT CaelyIolue NpeIMeTHbIE Pe3yIbTaThl:

Pacrio3HaBaTh M3ydeHHBIE I'eOMETpUYECKUe (DUTYpPBI, ONpPENeNATh UX B3aUMHOE PaCIOJIOXKEHUE,
n300paxaTh r€OMETPUUECKHE (PUTYPBI, BHITOIHATH YEPTEKHU 110 YCIOBHIO 3a7auu. M3MepsaTs nnHelHble U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1auu Ha BBIYHCICHUE JUIMH OTPE3KOB M BEJINYUH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JJMHEMHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B pealbHON JKU3HU, Pa3MEPOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pasMepsl 3TUX 00BEKTOB MO MOPS/IKY BEIMUUHBI.

CTpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adaM.

[Tonp30BaTbCs MPHU3HAKAMM PABEHCTBA TPEYIOJbHHUKOB, UCIOJIb30BaTh NPU3HAKK U CBOMCTBA paB-
HOOE/IPEHHBIX TPEYrOJIbHUKOB IPU PEIICHUH 3a/1ay.

[IpoBOAUTH JIOTUYECKHUE PACCYKIAECHUS C UCIIOJIBb30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonp30BaTbcs NMPU3HAKaAMH PABEHCTBA IPSIMOYIOJBHBIX TPEYIOJBHUKOB, CBOMCTBOM MEJUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aad.

OmnpenensaTs NapajielbHOCTh MPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU CEKyIlas.
Onpenenars napajiesbHOCTh NMPSMBIX ¢ IOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM NPAMOH 10
TOYEK APYrOU MPSMOM.

Pemare 3a1aun Ha kier4aToi Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOJIUThH YMCIIOBbIE U OYKBEHHBIE 3HAYEHUS YTIIOB B T€OMETPUUECKUX
3aJjauyax C MCIOJIb30BAaHHEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa3o-



BAaHHBIX IIPH MEPECCUYCHHUH [BYX NMApAJUICIBHBIX NMPSAMBIX CeKylled. Pemars nmpakTudeckue 3anadv Ha
HaXO0XJCHUE YTJIOB.

BrnaneTs NOHATHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh ONPEAeIsTh OUCCEKTPUCY yIia U cepe-
JUHHBIN NEPIEHAUKYISP K OTPE3KY KaK FEOMETPUUECKUE MECTA TOYEK.

DopMyIMpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpJbl U AMAMETPAa OKPYKHOCTH, IOJIb30-
BaTbCs UX CBOMCTBAMU. Y METb IPUMEHATH 3TH CBOMCTBA IIPU PELICHUH 3a4a4.

Bilagers MOHATHEM ONMCAHHOM OKOJIO TPEYrOJBbHHMKA OKPYKHOCTH, YMETh HAaXOIHUThb €€ LIEHTP.
[Tonp30BaTbest pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYrOJIbHHUKA NEPECEKAIOTCsl B OAHOM TOUYKE, U
0 TOM, YTO CEpEJUHHBIC NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

Bnagers noHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIb30BAThCSI TEOPEMOM O NMEPIEHANKYIISIPHOCTH
KacaTelbHOU U pajuyca, IpOBEAEHHOIO K TOUKE KacaHuUs.

[Tosnp30BaTbcd MPOCTEWIIMMH T€OMETPUYECKMMHU HEPABEHCTBAMHU, NOHMMATh MX IPaKTUUYECKHUM
CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C IOMOIIBIO LUPKYJIS U JINHEHKH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, I10JIb30BaThCSI UX CBONCTBaAMU
IIPYU PELICHUN T€OMETPUUYECKUX 3a1a4.

IIpuMeHATH CBOICTBA TOUKH NEpeCceUEeHUsI MeIMaH TPEYroJibHUKA (LIEHTPa Macc) B PELICHUHU 3ajiau.

Bnaners noHsATHEM CpelHEN JIMHUM TPEYTOJbHUKA M TpalelMH, IPUMEHITh UX CBOICTBa MpU pe-
LIEHUHU reoMeTpudeckux 3anad. Ilonp3oBaTecs Teopemoit Paneca U TEOPEMOU O IPONOPLMOHAIBHBIX OT-
pe3Kax, IPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3aad.

[TpuMeHATH NPU3HAKK [TOJJO0US TPEYTOJIBHUKOB B PEIIEHUHN F€OMETPUUECKUX 3a/1ay.

[Tonmp3oBatbest Teopemoit [Iuaropa uist penieHns reOMeTpUIECKUX U MpakTHIeckux 3agad. Ctpo-
UTh MAaT€MaTHYECKYI0 MOJEIb B NMPAKTUYECKUX 3a]adax, CAMOCTOSTENbHO JieJaTh YepTEX U HaXOAUTh
COOTBETCTBYIOILIUE JJINHBL.

Bnagers moHATHAMHU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOrO YIJIa MPSMOYTOJBHOTO TPEYTOJIbHUKA.
[Tonb30BaTbCs STUMH MOHATUSAMU JIJIS1 pELICHUS PAKTUYECKUX 3a/1ad.

Boruncnsate (pa3inyHbIMU CIIOCOOaMM) IJIONIAAb TPEYroJbHUKA M IUIOIIAA MHOTOYTOJIBHBIX (HU-
ryp (moab3ysch, Ie HEOOXOIUMO, KAIbKYIATOpOM). IIpUMEHATh MOTyYeHHbIE YMEHUS B MPAKTUYECKUX
3a/a4ax.

Bnanerh NOHATHSAMHU BIMCAHHOTO U LEHTPAJIBHOTO YIJIa, UCIOJIB30BaTh TEOPEMBI O BIMCAHHBIX YT-
Jax, yriaax Mexay XopAaMHy (CEeKYIIMMHU) U yTiie MEeXIy KacaTeIbHOW U XOpAOW NP pelIeHUH TeOMETPHU-
YEeCKHUX 3a/1ad.

Bnagers MOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA OIMCAHHOIO YETBIPEX-
YTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpyMeHsTh MOJydeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYeCKUEe MOJETH JUIs 3a/1a4 pe-
aJIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOUINE BBHIUMCICHUS C MPUMEHEHUEM MOA00US U TPUTOHOMET-
puH (MOJB3YACH, TJIe HEOOXOAMMO, KATbKYISITOPOM).

K koHIy 00yueHus B 9 kjacce 00yJaromuiics MoIyquT caeyIomue NpeIMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJIUTh C MX MOMOUIBIO pa3iHyYHbIE dJe-
MEHTBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEelIeHUE MPSIMOYTOJIbHBIX TPEYrolbHUKOBY»). HaxonuTs (¢ mo-
MOIIBIO KANbKYJIATOPA) JUIMHBI U YTIIBI JJ11 HETAOJMYHbIX 3HAUEHUH.

ITonp3oBatbes popMynaMu NPUBEIACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKJIECTBOM IS
HAXO0XICHUS COOTHOILIEHUHN MEXy TPUTOHOMETPHUUECKUMHU BETUYUHAMHU.

Hcnonb30BaTh T€OpEMbl CHHYCOB M KOCHHYCOB JIJIsl HAXOXACHUSI PAa3IMYHBIX JIEMEHTOB TPEYToJib-
HUKA («peIIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH F€OMETPHUUECKUX 3aj1au.



Bragets monaTtusiMu mpeoOpa3zoBaHUs TO00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0OHBIX (UTYP.
[Tonmp30BaThbCsi CBOMCTBAMU MOI00UST POU3BOIBHBIX (PUTYP, YMETh BBIYUCISATH JUIMHBI U HAXOAUTH YIIIBI
y noo6HbIX ¢uryp. IlpuMeHsaTh CBOIiCTBA OI00MS B MPAKTUYECKUX 3a/1a4ax. Y METh PUBOJUTD IIPUMeE-
PBI TOJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

[Tonmp30BaThCst TEOPEMaMu O IPOM3BEACHUHU OTPE3KOB XOPII, O IPOU3BEJACHUHU OTPE3KOB CEKYIIHUX, O
KBaJ[paTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOPaMH, HOHUMATh X F€OMETPHUUECKUI U (PU3NYECKHIA CMBICT, TIPUMEHSTH UX B
pELICHNH TeOMETPUYECKHX M (U3MUecKuX 3anad. [IpuMeHsATh CKalsipHOE NMPOU3BEICHHE BEKTOPOB JJIS
HAXOXKJICHUS JJTUH U yTIIOB.

[Tonmp30BaThCs METOJIOM KOOPIUHAT HA IUIOCKOCTH, IPUMEHSThH €r0 B PEIICHUN T€OMETPUICCKUX U
MPAKTUYECKHX 3a/1a4.

Brnaners NOHATUSAMHU MPABUIBHOIO MHOTOYTOJIEHUKA, JJTUHBI OKPY)KHOCTH, JUIMHBI YT OKPYKHO-
CTH M paJIMaHHOW MEpHI yIJia, YMETh BBIYMCIATH IJIONIAh Kpyra U ero 4actei. [[puMeHsTh Mmoy4eHHbIC
YMEHUS B MPAKTHUECKUX 33j]a4uax.

HaxoauTe ocu (WM IGHTPBI) CHMMETPUH (BUTYDP, TPUMEHSTH JBH)KEHUS TUIOCKOCTH B TPOCTEHIIINX
clTydasix.

[TpuMeHsTh MOTyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MaTeMaTHYECKUE MOJICNIN JUIsl 337249 pe-
QJIHOM YKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIICHUS C IIPUMEHEHUEM MOJ00US U TPUTOHOMET-
prueckux QyHKIHH (TIOIB3YSCh, I/Ie HE0OX0IMMO, KAIBKYIIATOPOM).



TemaTn4eckoe IJIAHUPOBAHHE

C onmpeaecJJeHueM OCHOBHBIX BH/10B y'lCﬁHOﬁ ACATECJIBbHOCTH U METANIPCAMETHBIX yMeHI/Iﬁ U HABBIKOB

MATEMATHKA
5—6 xuaccnr (350y)

OcHoBHOe coaecpKkaHme 1o TeMamM

XapakTepucTHKA OCHOBHBIX BH/I0B Jiesl-
TeJbHOCTH YYEHUKA (HA YPOBHE YU4eOHBIX
JeicTBHIl)

MeTaﬂpeIlMeTHbIe YMeHUus U HABBIKHA

2

1. HarypauabHbie yuciaa (50 y)

Harypanbnbiii pan. JlecatndHas cucteMa CUHC-
neHus. ApudmeTHueckue ACUCTBUA C HATy-
panbHbIMU unciamu. CBolicTBa apudmernye-
CKMX JICHCTBUIA.

[TonsiTHe O CTETIEHU C HATYpaJIbHBIM MOKa3aTe-
JIEM.

KBanpar u ky6 uucna.

UucnoBble BbIpaXEHUs, 3HAYEHUE YHUCIOBOTO
BbIpakeHHs. [lOpsAaOK JEWCTBUI B YHUCIOBBIX
BBIPKEHUSX, UCIOJIF30BaHNE CKOOOK.

Pemenne TekcTOBBIX 3amay apupMeTHUECKUMU
crocodamu.

Henutenu u kpatubie. Hanbompmmil oOmmii me-
TUTENb; HauMeHbIee odiiee kpatHoe. CBolicTBa
nenuMoctu. [Ipu3Haku nenuMocTty Ha 2, 3, 5, 9,
10. IIpocteie u cocTaBHbIe uncia. Paznoxenue
HATYpaJbHOI'O YKCJIa HA MPOCTHIE MHOKUTEIIN.
JleneHue ¢ 0OCTaTKOM

OnuckiBaTh CBOMCTBA HATYPAJIBLHOIO psija.
Yurarh U 3anMCbIBATh HaTypajbHbIE YHUCIA,
CpPaBHMBATH U YIIOPSAJOYUBATH UX.

BbINOTHATL BBIUUCIEHUS C HATypaJbHBIMU
YUCJIAMH; BBIYHMCIIATH 3HAYECHUS CTETICHE.
@opMyJIMPOBATh CBOMCTBA apUPMETUUECKIX
NEWCTBUM, 3allMChIBaTh MX C TMOMOIIBIO OYKB,
MpeoOpa3oBhIBaTh HA UX OCHOBE YUCIIOBBHIE BBI-
paxeHusl.

AHAJIM3UPOBATh U OCMBICJIHBATh TEKCT 3a-
a4y, nepedopmyMpoBaTh YCIOBHE, H3BJIe-
KaTh HEOOXOIUMYIO HH(pOpPMAINIO, MOAEIUPO-
BaTh YCJIOBHE C IOMOIIBIO CXEM, PUCYHKOB, pe-
AJBHBIX IPEAMETOB; CTPOMTH JIOTUYECKYIO Iie-
MOYKY PacCyXKJICHHI; KPUTUYECKH OLEHMBATH
MOJyYEHHBI OTBET, OCYLIECTBJATH CaMOKOH-
TPOJIb, POBEPSIT OTBET HA COOTBETCTBUE YCJO-
BHIO.

DopmMyJIMPOBATh OINPEACICHNUS JEIUTENs U

YMersb BUIETh MAaTEMAaTUYECKYIO 3a1a4y B
KOHTEKCTE NMPOOJIEMHON CUTyalllu B OK-
PYKaroLIeH )KU3HU.

ITonuMaTe CyIHOCTH AJITOPUTMHUYECKUX
NpEANUCAaHNN U YMEHHE IEUCTBOBATh B COOT-
BETCTBUHU C NPEUIOKEHHBIM AJITOPUTMOM.




KpPaTHOTO, MPOCTOTO YHCIa M COCTABHOTO YHCIIA,
CBOWCTBA U MIPU3HAKH JICTUMOCTH.

Jloka3pIBaTh U OMPOBEPTraTh C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKICHUS O JCTUMOCTH YH-
cen. KnaccudummpoBaTh HaTypalbHbIC YUCIIA
(4eTHBIC U HEUETHBIE, TI0 OCTATKAM OT JICJICHUS
Ha3 U T. IL).

HcceaenoBarh npocTeiime YMCIOBbIE 3aKOHO-
MEPHOCTH, POBOJIUTH YHUCIIOBBIE IKCTICPUMEHTHI
(B TOM YHCIIE C UCIIOJIb30BAHUEM KAIIBKYJISATOPA,
KOMITHIOTEPA)

2. Jpo6wu (120 u)

OObikHOBeHHBIE J1poOn. OCHOBHOE CBOWCTBO
npobu. CpaBHeHHE OOBIKHOBEHHBIX JpoOeil.
Apudmernueckne IEHCTBHSI ¢ OOBIKHOBEHHBIMH
npobsimu. Haxoxknenue yactu OT II€JIOTO U 1ie-
JIOTO T10 €T0 YacTH.

Hecatuunble apo6u. CpaBHEHUE JECITUYHBIX
npobeit. ApudmMernueckue ASHCTBUS C I€CSITHY-
HbIMU JIpoOsmu. [lpencraBneHue aecATHUHON
Ipodu B BHJIe OOBIKHOBEHHOM ApoOU 1 OOBIKHO-
BEHHOU B BUJE IE€CATUYHOMN.

OtHomenwue. [Iponopiiys; OCHOBHOE CBOHCTBO
IIPOTIOPLINH.

[IporeHTsl; HaxOXKAEHHE MTPOLIEHTOB OT BEJIU-
YMHBI U BEJIMYUHBI 110 €€ IPOLIEHTaM; BbIpake-
HUE OTHOILIEHUS B IPOLIEHTAaX.

Permienue TekcTOBBIX 331a4 apU(PMETUUECKUMHU
criocobamu

MopneaupoBaTthb B rpadu4eckoil, mpeaMeTHOMI
(opMe MOHATHSA U CBOICTBA, CBSI3aHHbBIE C TOHS-
THEM OOBIKHOBEHHOH JpoOH.

®opmyIHMpoBaTh, 3aMMCBIBATH C IIOMOIIbIO
OyKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOH JIpO-
06U, npaBuIa AEHCTBUM ¢ OOBIKHOBEHHBIMHU JPO-
OsIMU.

IIpeoGpa3oBbiBaTh  OOBIKHOBEHHBIE  JIpOOH,
CpaBHUBATh M YIOPSJI0YMBATH UX. BBINOIHATH
BBIUUCIIEHUS ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
Yutare W 3aNUCHIBATH JCCATUYHBIC JPOOH.
IIpeacTraBasATh OOBIKHOBEHHBIE IpOOM B BUJE
JECATUYHBIX M JECATUYHbIC B BUIE OOBIKHOBEH-
HBIX; HAXOAUTh [ECATUYHBIE TNPHUOIKEHUS
OOBIKHOBEHHBIX APOOEi.

CpaBHMBATH U YNOPSAJ0YMBATH JCCATUYHBIC
npoOu. BBIMOTHATH BBIYUCIECHUS C JECSITHY-
HBIMU JIPOOSIMH.

Hcnoab30BaTh DKBUBAICHTHBIE MTPECTABICHHS
JOpOOHBIX YHUCEN NMPU HUX CPaBHEHUH, NPH BbI-
YHCIICHUSX.

IMoHuMAaTh CYIIHOCTH AITOPUTMHUYECKUX Mpe-
NUCAaHUM M yMEHHE [eHCTBOBaTh B COOTBET-
CTBUM C  TPEIIOKEHHBIM  aJITOPUTMOM.
YMeHHe caMOCTOATEIHHO CTABUTH 1€, BHIOU-
paTh W CO3/[aBaTh QJITOPUTMBI I PEIICHHS
y4eOHBIX MaTEeMaTUYECKUX MPOOIIeM;
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BbINOJHATH TPUKHUIKY U OLICHKY B XOJIC BbI-
YUCJICHU.

O0bsicHATH, uTOo Takoe mpoueHT. Ilpexcras-
JISITh MIPOLIEHTHI B BUJIE IpoOeil u 1pobu B BUie
MIPOIICHTOB.

OcymecTBasTh nouck nHpopmanuu (8 CMU),
coJiepKallei JaHHbIe, BBIPAKCHHBIC B MPOICH-
Tax, UHTeprpeTHpoBaTh ux. IlpuBoguTh npu-
MEpbI UCIOJIB30BAHUS OTHOIICHH HA MPAKTHKE.
Pemath 3a71ayn Ha MPOLEHTHI U JIPoOHU (B TOM
YHCcIe 3aa49d U3 PEATbHOW MPAKTUKH), UCIOIb-
3ys MpU HEOOXOAMMOCTH KalbKYNIATOp; HC-
MOJIb30BAaTh TOHATHS OMHOULEHUS U NPONOP-
Yuu TIPU pEIICHUHU 3a/1ad.

AHAIU3MPOBATh U OCMBICIUBATH TEKCT 3a-
nadd, nepedopMyJIMpoOBaTh YyCIOBHE, H3BJIe-
KaTh HEOOXOIMMYIO WH(OPMALIUIO, MOIETHPO-
BaTh YCIIOBUE C IMOMOIIBIO CXEM, PUCYHKOB, pe-
QIBHBIX TIPEJIMETOB; CTPOMTH JIOTHYECKYIO IIe-
MOYKY PACCYXACHUN; KPUTUYECKU OIeHHBATH
MOJTyYCHHBI OTBET, OCYILIECTBJSATH CaMOKOH-
TPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBHE YCIIO-
BHIO.

IIpoBoauTH HECIIOXKHBIE UCCIIEIOBAHMS, CBS-
3aHHBIE CO CBOMCTBAMH JPOOHBIX YHCEIl, ONUpa-
SCh Ha YMCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE
C MCIOJIb30BaHUEM KAJIBKYIIATOPa, KOMITBIOTEPA)

3. Pammonanabubie unciaa (40 u)

[TonoxurenpHbIE U OTPULIATENIBHBIEC YUCIIA,
MoJyJb yucia. M300paxxeHue yucen TOUKaMu
KOOPJMHATHON MPSIMOM; TEOMETPUYECKAsl UH-
TepIpeTanus MOAYIIs YUCIIA.

MHO0XeCTBO LIENBIX Yncena. MHOXKeCTBO pa-

IIpuBoaAMTH ITpUMEpPHI UCIIONB30BAHUS B OKPY-
JKAIOLEM MHUpPE MOJIOKUTEIBHBIX U OTPULATENb-
HBIX YHCel (TeMIiepaTypa, BHIUTPBII — IIPOUT-
PBILL, BBIIIIE — HI)KE YPOBHS MOPS U T. II.).

MN300paxkars ToOuKkaMM KOOPJMHATHOW INpPSMOM

IloHumMaTe CYIIHOCTH aITOPUTMHYECKHUX
NpEANUCaHUN U YMEHUE ICHCTBOBaTb B CO-
OTBETCTBUH C MIPEMIOKEHHBIM AITOPUTMOM.
YMeHue INOHMMATh U HCIIOIb30BAaTh Mare-
MaTHYECKHE CpeICTBAa HarasiiHocTH (Tpa-
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HUOHAIBHBIX yKcesl. CpaBHEHUE pallMOHATBHBIX
yucen. ApudMeTHIECKUE ACHUCTBUS C PaIro-
HaTbHBIMU Ynciaamu. CBoOMCTBA apudmeTHye-
CKUX OeHCTBUU

MOJIOKUTENbHBIE U OTPUIIATENIbHBIC PAllMOHAIb-
HBIE YMCIA.

XapakTepu30BaTb MHOXECTBO LEJIbIX YHUCE,
MHOECTBO PAllMOHAJILHBIX YHCEI.
@®opmMyMpoOBaTh U 3aNMCHIBATH C MOMOIIbIO
OyKB CBOWMCTBa JCHCTBUU C pallMOHAIBLHBIMU
YUCJIaMH, IPUMEHATH JJI1 IPeo0pa3oBaHus K-
CJIOBBIX BBIPQ)KCHUM.

CpaBHUBATh U YNOPSIA0OYHUBATH pPaAlMOHAIb-
HBIE YKCJIa, BBIMOJIHATH BBIYUCIICHHUS C PaIyo-
HaJIbHBIMH YHCIIaMHU

(duKkn, nUarpaMMbl, TaOJIHIIBI, CXEMBI U JIp.)
JUIS. WJUTFOCTPAIlMM, HWHTEPIpPETAIlu, apry-
MEHTALUH;

4. I/I3Mepennﬂ, l'lpI/IGJ'lI/I)KeH]/Iﬂ, OICHKM. 3aBucumocTn MEXKTY

(20 u)

BC¢JIMYMHAMU

[IpuMepsl 3aBUCHMOCTEN MEXAY BEIMUYNHAMHU
CcKopocmb, 8peMs, paccmosHue, npous3eoou-
menbHOCMb, 6pems, paboma, yena, Koau-
yecmeo, cmoumocms ¥ 1p. [Ipeacrasnenune
3aBUCUMOCTEH B BUE (popmMyil. Beranciaenus no
bopmynam.

Pemenue TeKCTOBBIX 3a/1a4 apu(PMETHUECKUMHU
criocobamu

BrpipaxkaTh 0JIHU €TUHULIBI U3MEPEHUSI BEJIH-
YUHBI B APYTUX €IUHUIIAX (METPHI B KUIOMET-
pax, MUHYTHI B yacax u T. IL.).

OKpyriasTh HaTypajdbHBIC YHCTIA U JIECATUUHBIC
npoOu. BEIMONHATh MPUKUAKY U OIEHKY B XOJI€
BBIYMCIICHUM.

MopenupoBaTb HECIOXHbBIE 3aBUCUMOCTH C
MOMOIIIBI0 (POPMYIT; BBITIOJHATH BBIUUCICHUS TIO
dhopmynam.

Hcnoab30BaTh 3HAHUS O 3aBUCUMOCTSIX MEXKITY
BEJIMYUHAMU (CKOpPOCTb, BpEMs, PAaCCTOSHUE;
paboTa, TPOU3BOIUTENHEHOCTD, BPEMsS U T. II.)
TIPU PEIICHUH TEKCTOBBIX 3a71a4

YMeThb BUACTh MATEMAaTHYECKYIO 33/1a4y B KOH-
TEeKCTe MPOOJIEMHOM CUTyallud B JAPYTUX IHC-
UIUTHHAX, B OKPYXKAIOIICH KU3HU

5. DnemenTtnl anredpn! (30 u)

Ucnons3oBanne OykB Jyisi 0003HAYEHUS YHUCEN,
JUIS 3aIUCH CBOWMCTB apU(pMETHYECKHX IeHCT-
BUH.

bykBeHnHble BbIpakeHUs (BBIpRXKEHUS C Tiepe-
MEHHBIMH). UYwWcIioBOe 3HAaYCHHWE OYKBCHHOTO
BBIPKEHUSI.

YuTaTth W 3aNHCHLIBATDH 6y1(BeHHI)Ie BBIpaXe-
HUs, COCTaBJIATHb 6YKBCHHBIC BBIPpAKCHUA 110
YCIIOBHAM 3a4a4.

BoIunciaaTh 4YHCIOBOE 3HAYECHUE 6YKBCHHOT0
BBIPpAXCHUA IIPU 3aJaHHBIX 3HAYCHUAX 6y1(B
CocraBiasith YpaBHCHUA 110 YCJIOBHUAM 3aJad.

YMeTb BUIETh MATEMATUUECKYIO 337a4y B
KOHTEKCTE MPOOIEMHOM CUTYyaIlUU B OK-
pyKaroniei )KU3HU.

IToHuMAaTH CYIIHOCTH AITOPUTMUYECKUX TPEI-
MHCAaHUW U YMEHUE JEHCTBOBATh B COOTBETCT-

BHUHU C MPCAJIOKCHHBIM aJITOPUTMOM.
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VYpaBHeHue, kopeHb ypaBHEeHMsA. HaxoxaeHue
HEU3BECTHBIX KOMIIOHEHTOB apu(MeTHYEeCKUX
JEACTBUU.

JlekapToBel KOOpAMHATBl Ha IUIOCKOCTU. [lo-
CTPOEHUE TOUYKHM MO €€ KOOpAMHATaM, OIpeje-
JIEHUE KOOPJIMHAT TOYKHU Ha IUIOCKOCTH

Pemate npocreime ypaBHeHUs: Ha OCHOBE 3a-
BUCUMOCTEH MEXJIy KOMIIOHEHTaMu apudme-
TUYECKUX JCHUCTBUM.

CTpouTh Ha KOOPJUHATHOH IUIOCKOCTH TOYKHU U
¢Gurypsl 1o 3aJaHHBIM KOOpIUHATaM; OIpejae-
JIATh KOOPAMHATHI TOUYEK

HepBOHa‘{aJILHLIe NpEaACTaBICHUA 00 naciax u
0 METOJAaX MAaTEMAaTUKH KaK YHHBCPCAJIbBHOM
SA3BIKC HAYKHW U TCXHHUKHU, CPCACTBC MOJACIIMPOBA-
HUSA SIBICHUI 1 IIpONLECCOB;

6. OnucarenbHas cratuctuka. BepostHocts. KoMmOnHaTropuk

(20 u)

a MHoOKecTBa

IIpencraBnenue naHHBIX B BUJE TaOJIULL, 1A~
IPaMM.

[Tonstue o ciydailHOM ombiTe U cOObITUU. [o-
CTOBEpPHOE M HEBO3MOXKHOe coObiTus. Cpas-
HEHUE IIAHCOB.

Pemenne koMOMHATOpHBIX 3a7ad InepedopoM
BapUaHTOB

H3BaekaTh nHGOPMAITUIO U3 TaOIUIL U THA-
rpamMMm, BBINOJHATH BBIYUCICHUS 10 TaOIHMY-
HBIM JIaHHBIM, CPABHUBATb BEJINYMHBI, HAXO-
AUTH HaNOOJBIINE M HAUMEHBIITNE 3HAYCHUS U
Ap.

BoinoauaTs c6op mHbOpMANUU B HECIOXKHBIX
cllyyasix, NpeACTaBJIATh HUH(OpMAIMIO B BHUJE
TaOJHIl ¥ AMarpamMM, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPHBIX ITPOIPaMM.

IIpuBoauTh mnpuUMeEpHl CIy4yailHBIX COOBITHIA,
JOCTOBEPHBIX U  HEBO3MOXXHBIX  COOBITHIA.
CpaBHUBATBH IIIaHCHl HACTYIUIEHHUS COOBITHIA;
CTPOUTH PEUEBBIE KOHCTPYKLIUU C HCIOJIB30BaA-
HUEM CJIOBOCOYETaHUH Oo.iee 6eposimHo, Ma-
J108epOAmMHO WU JIP.

BoinosHATHL epedop BceX BO3MOMXKHBIX Bapu-
aHTOB JIJIs TIepecyeTa 00bEKTOB MIIM KOMOMHA-
Ui, BBIACAATHh KOMOMHAIIMY, OTBEYaIOIue 3a-
JAHHBIM YCJIOBUSIM

IIpuBoANTH NpUMEpPHI KOHEYHBIX U OECKOHEY-
HBIX MHOXKeCTB. HaxoauTe o0beHeHue u ne-
pecedeHne KOHKPETHBIX MHOeCTB. [IpuBoauTh
MIPUMEPHI HECIOKHBIX KIaCCU(PHUKAINI U3 pa3-
JUYHBIX 00J1aCTeH KU3HU.

I/IJ'IJ'IIOCTpI/IpOBaTL TCOPCTUKO-MHOKCCTBCHHBIC

YMers BUAETh MATEMATUUYECKYIO 3a7a4y B
KOHTEKCTE MPOOJIEMHON CUTYalluU B OKPY-
JKaromiei KU3HU.

YMeHue BbIABUIaTh TMIOTE3bI IPU PEILICHUU
y4eOHBIX 3a7a4, TOHUMAaTh HEOOXOANUMOCTh MX
MIPOBEPKU
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MOHSATHUSA C TOMOIIBIO KPYroB Ditsiepa

7. Harnsanas reomerpus (45 u)

Harmsinaele mpencraBineHuss o ¢urypax Ha
IUIOCKOCTH: IIpsiMasi, OTPE30K, JIyd, yroil, JoMa-
Has, MHOIOYIOJIbHUK, IIPABUJIbHBIM MHOIO-
YTOJIBHUK, OKPYKHOCTb, Kpyr. YeTelpexyroisb-
HUK, INpPSMOYIOJIbHUK, KBajapaT. TpeyrosibHUK,
BH/IbI TPEYT OJIbHUKOB.

N300pakenne reomerpuueckux ¢uryp. Bzaum-
HOE PACIIOJIOKEHHUE BYX NPSAMBIX, JBYX OKpYXK-
HOCTEH, NPSIMOU U OKPY’KHOCTH.

Jnvna otpeska, nomanoul. Ilepumerp MHOTO-
yrojapHuKa. EnvHuMnBl M3MepeHus UMHbL H3-
MEPEHME [UIMHBI OTpPE3Ka, IIOCTPOCHHUE OTPE3Ka
3aIaHHOY JUIMHBI.

VYroa. Buasl yrinos. I'panycnas mepa yrma. 13-
MEpPEHHUE M IIOCTPOEHUE YIJIOB C IOMOUIBIO
TpaHCIOPTHPA.

[TonsTre miomanu QUrypbl; eQUHULBI U3MeEpe-
Hus momaau. Ilmomane npsMoyronbHUKa Hu
ionaapb KBajapara. PaBHoBenukue Gurypsl.
Harnsanusle npeacraBiaeHuss O MPOCTPAHCTBEH-
HBIX Qurypax: Ky0, mapajuienenunesa, npusma,
nupamMua, map, cgepa, KoHyc, TMIHIp. M3006-
pakeHHne IpocTpaHCTBEeHHBIX ¢uryp. [Ipumepsr
cedyeHui. MHOrorpaHHMKY, IPaBUJIbHBIE MHOIO-
rpaHHUKU. [IpuMepsl pa3BEpTOK MHOTOIpaHHH-
KOB, IIWJIMHJPA U KOHYCA.

[TonsTne oObema; emwHUIBI 00Bema. OO0BeM
NpSIMOYTOJIBHOTO Tapaijenenunena U o0beM
KyOa.

[Tonsatue o pasenctBe ¢uryp. LlenTpanbHas,

Pacno3naBarth Ha uyepTexax, pUCyHKax U MOJe-
JSX TeoMeTpudeckue (QUrypsl, KOHGUrypanuu
¢uryp (wiockue u mpoctpancTBeHHbIE). Ilpu-
BOJMUTH IPUMEPHl AHAJIOTOB TI€OMETPUYECKHUX
¢buryp B OKpy’Karomem Mupe.

N300paxkaTh reomerpuueckue QUIypbl U HUX
KOH(UTrypalu OT PYKH U C HCIIOJIb30BAaHHEM
YEepTEXKHBIX MHCTpyMeHTOB. M300paxkarh reo-
MeTpuueckre (GUrypsl Ha KieTyaToi Oymare.
H3mepsATh C IOMOIIBIO MHCTPYMEHTOB U CPaB-
HUBaTh JUIMHBI OTPE3KOB M BEJIMYUHBI YTJIOB.
CrTpouThb OTpE3KM 3aJaHHOM JIMHBI C IOMO-
LIBI0 JIMHEHKHU U LUPKYJIS U YIJIbl 3aJaHHOW Be-
JUYMHBI C TIOMOIUBIO TpaHCHOpTHpa. BbI-
paxaTh OJHU €IUHUIIBI U3MEPEHUS JUIMH Yepe3
IpyTHe.

BbrluncaaTe miomaa KBagpaToB U IMPSIMO-
YTOJBHUKOB, HUCHOJb3ysd (HOpMYJbl IUIOIIAIAH
KBaJipaTa Y IJIOLIaN MPSIMOYT OJIbHUKA.
Beipaxkarh OZHM €AVHMIBI HM3MEPEHHUS IUIO-
jau yepes Apyrue.

M3roraBaMBaTh NpPOCTPaHCTBEHHBIE (UTYPHI
U3 pPa3BEpTOK; pacro3HaBaTh pPa3BEPTKH KyOa,
napajuleJienunena, NupaMuabl, HUIMHIpA U KO-
Hyca. Pacemampueams tupocTeiilive cedyeHUs
MPOCTPAHCTBEHHBIX (UTYp, MOJTydaeMble IMyTeM
MPEIMETHOTO WM KOMIIBIOTEPHOTO MOJIEIHPO-
BaHUs, ONPEAeJATh UX BUI.

BbruuciasaTs o0beMbl Ky0a B TPSIMOYTOJIBHOTO
napaiesenunesa, ucruoiab3ys GopMyisl o0bema

CTpouTh JIOIrMYECKYIO LIENIOYKY PacCyXIECHUH,
COINOCTABJIATH MOJYYEHHBIH PE3yJbTaT C ycJo-
BHUEM 3aJIa4H.

YMeHue IpUMEHATh UHIAYKTUBHbBIC U JETYKTHB-
HBIE CIIOCOOBI PACCYX/ICHUH, BUAETh Pa3INYHbIC
CTpaTeruu peleHus 3a1a4

YMeHHe IUIaHUPOBAaTh U OCYUIECTBIISATH JEs-
TEJIbHOCTb, HAIIPABJICHHYIO Ha peIIeHHE 3a/ad
UCCIIEZIOBATEIBCKOTO XapaKTepa;
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oceBasi ¥ 3epKajibHas CUMMETpuu. M3o00paxenue
CUMMETPUYHBIX QUTYp

Ky0a n o0bemMa MpsIMOYroJIbHOTO Mapasiesenu-
nena. Belpamkarh OAHM €IMHULIBI U3MEPEHUS
o0Bema uepe3 JApyrue.

HccaenoBarb 1 ONUCHIBATH CBOICTBA I'€OMET-
puueckux ¢uryp (IUIOCKUX W HPOCTPAHCT-
BEHHBIX), HCIOJIb3Ysl JKCIEPUMEHT, Halirofe-
Hue, usMmepeHue. MopaeaupoBaTb TIe€OMETPU-
Yeckue OOBEKThI, HCIONB3Yysd Oymary, Iuia-
CTWJINH, IPOBOJIOKY U Jip. Mcmosib3oBaTh KOM-
MBIOTEPHOE MOJECIMPOBAHUE U SKCIIEPUMEHT IS
M3Y4YEHHUsI CBOMCTB T€OMETPUUYECKUX OOBEKTOB.
Haxoauth B OKpyXarolleM MHUpPE IUIOCKHE HU
IIPOCTPAHCTBEHHBIE CUMMETPUUHBIE (PUTYPBI.
PemaTp 3a7auM Ha HAXO0XJEHUE JUIMH OTPE3-
KOB, [IEPUMETPOB MHOTOYT OJIbHUKOB, TPajlyCHOU
Mephl YIJOB, IUIOLIAACH KBaApaToB MU MPSIMO-
YrOJIbHUKOB, 00bEMOB KyOOB U MPSAMOYTOJIbHBIX
napajuienenunesoB, Kkyoa. Beiaeassts B ycio-
BUU 3aJ]a4d JaHHbIE, HEOOXOJUMbIE TS €€ pe-
LIEHMSI, CTPOMTB JIOTMYECKYIO LIETOYKY pac-
CY)KJICHUW, CONMOCTABJATH TMOJYYEHHbIH pe-
3y/lbTAT C YCIOBUEM 3a/1aUH.

H300paxkarsb paBHbIE QUTYpbI, CHMMETPHUYHBIE

burypsl

IMoBTOpenue- 25 u
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TemaTHuyeckoe NJIAHNPOBaAHUE
MatemaTuka 7-9 kiaaccol ( 5254 4)

Pa3znen «Anaredpa»

OcHoBHOe coaecpKaHme 1o TeMamM

XapakTepucTHKA OCHOBHBIX BH/I0OB J1esi-
TeJbHOCTH YYEHUKA (Ha YPOBHE Y4eOHBIX
JaeicTBHil)

MeTaﬂpeIlMeTHbIe YMeHUs U HABBIKHA

2

1. JeiicrBuTeibHbIe yncaa (15 u)

Pacmmpenue MHOXKECTBAa HAaTypalbHBIX YHCEI
JI0 MHOXKECTBA LI€JIbIX, MHO>KECTBA LIEJIBIX YUCEI
0 MHOKECTBA PALMOHAIBHBIX. PanuoHaibHOE
YUCIIO KaK OTHOLIEHUuEe  m/n, Te m — LeNoe
4HCII0, & 1 — HATYPAJIbHOE YHUCIIO.

Crenens ¢ nenslM nokasareneM. KpagpaTHslii
KOpeHb u3 unciua. KopeHs TpeTselt cTeneHun.
[TonsaTue 06 uppanmoHaibHOM uucie. Mppanuo-

HAIIBHOCTb 4MCIA¥Z U HECOM3MEPUMOCTh CTO-
POHBI U AMaroHAJIM KBaaparta. [lecaTuunbie nmpu-
ONMMKEHHS] UPPALIMOHAIIBHBIX YHCET.
MHOX€eCTBO JI€MCTBUTENIBHBIX YHUCE; Npea-
CTaBJICHHUE JIEHCTBUTENLHBIX YUCEN B Buae Oec-
KOHEYHBIX JEeCATHUYHBIX JApoOell. CpaBHeHME
JEUCTBUTEIBHBIX YUCEN.

B3anmMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
NEUCTBUTENBHBIMU YHCIIAMU U TOYKAaMHU KOOP-
JUHATHOW TIpsAMON. YHCIIOBBIE MPOMEKYTKHU:
HWHTEPBAJ, OTPE30K, JIy4

OnuchIBaTh MHOXECTBO LEJIbIX YUCEI, MHOXKE-
CTBO pallMOHAJIbHBIX YUCEJ, COOTHOLICHUE ME-
Y 3TUMU MHOKECTBAMHU.

CpaBHuUBaThL U YNOPSAOYMBATH DPALMOHAJIB-
HbI€ 4HKCJa, BBINOJIHATH BBIYMCIIEHUS C paLUo-
HaJIbHBIMU YHCJIAMH, BBIYHCJIATH 3HAYCHUS
CTENEHEH C LEJIBIM ITOKA3aTENEM.
®opMyJIMPOBATh OIpPEAEICHUE KBAaIPATHOTO
KopHs U3 uucina. Menoas3oBarh rpagux QpyHk-
ouu y = X% [ HAXOYK/ICHHS KBaJIpaTHBIX KO-
Hed. BpluMeasiTe TOYHBIE U TPUOITMIKEHHBIE
3Ha4YeHUs1 KOpPHEH, UCTIONb3YS IPU HEOOXOAUMO-
CTH KaJIbKYJISTOpP; MPOBOAMUTH OLIEHKY KBajpar-
HBIX KOPHEH.

®opMyJIMpPOBaTh OINpEACIeHUE KOPHS TpEeThen
CTENEeHM; HaXOUTh 3HAYCHUS] KyOUUYECKUX KOp-
Hell, mpu HEeoOXOAWMOCTH HCHOJB3Ys, KaJIbKY-
JATOP.

IIpuBoanTHL NpUMEPH! UPPALMOHATIBHBIX YUCEIL;
pacno3HaBaTh palliOHAIbHbIE U UppaAIMOHAb-
HbIE YMCla; H300paxkaTh 4uciIa TOYKaMH KOOp-
JUHATHOMN TIPSIMOM.

YMeHnHe NoHUMAaTh U UCIOJIH30BaTh MaTeMaTH-
YECKHE CpEeJCTBA HArSATHOCTH (Tpaduku, aua-
rpaMmbl, TaOJUIBI, CXEMbl WU Jp.) I WiI-
JIOCTPALlMY, HHTEPIPETALUU, apTyMEHTAIUH.
YMeHune HaxXxoauTh B Pa3IMYHBIX HCTOYHUKAX
uH(bOpMaIMIO, HEOOXOAUMYIO JIJISl pEeLIeHUs Ma-
TEMaTUYECKUX MPOOJIeM, MPEACTABIAThH €€ B T0-
HATHOW (opme, MPUHUMATH pElIEHUE B YCJO-
BHSIX HETIOJIHOW U M30BITOYHOM, TOUHON U BEPO-
STHOCTHOW MH(OpMAITUH.
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Haxoauth necsTHYHBIC MPUOIMKCHHS pPALUO-
HaJbHBIX U UPPALUOHAIBHBIX UYHCEN, CPABHM-
BaTh U YNOPSAJI0YMBATH JICHCTBUTEIBHBIC YHC-
na.

OnuchIBaTh MHOXECTBO JCHCTBUTEIBHBIX YH-
Cell.

Hcnonb3oBarh B MNHCBMEHHOW MaTeMaTuye-
CKOW peun 0003Ha4YeHHsS M Tpaduyueckue u300-
pPaKEHHSI YUCIIOBBIX MHOXKECTB, TEOPETUKO-MHO-
KECTBEHHYIO CUMBOIIUKY

2. HW3mepenusi, npudam:kenus, ouenku (10 v)

[TpubnmxeHHOe 3HAYCHHE BEITUYUHBI,
TOYHOCTh NPpUOIKeHHs. PazMepbl 00beKTOB
OKpY>KaloIlero Mupa (0T 3J1€MEHTApHBIX YaCTHUI]
10 BceenenHoit), JUIMTENBHOCTh POLIECCOB B
OKpY’KarollleM MHupe. Bernenenne MHOXHATENT —
crenenu 10 B 3anmucu yncia.

[Ipukuaka v OLleHKa pe3yIbTaTOB BEIYMCICHUN

Haxoautb, aHaIM3MPOBaATh, CONOCTABJATH
YHCIIOBBIE XapaKTEPUCTUKU O0OBEKTOB OKPYKat0-
1IEr0 MUpa.

Hcnoab30BaTh 3aluCh YHUCEI B CTaHIAPTHOM
BHJIE ISl BBIDQXKEHHS pa3MepoB 00BEKTOB, JTH-
TEJIbHOCTH MPOLECCOB B OKPYKAIOIIEM MHUPE.
CpaBHUBATH YKCIIA ¥ BEJTUYUHBI, 3aIMCAHHBIC C
ucroiab3oBanueM crerneru 10.

Hcnoab3oBath pazHbie GOpMBI 3aMcH MPUOIIHU-
JKEHHBIX 3HAUYCHUH; Je7aTh BBIBOJBI O TOYHOCTH
MpUOIMHKEHUS 110 3alMCH MPUOJIMKEHHOIO 3Ha-
YEHHS.

BbINoJHATHL BEIYUCIICHUS C peabHBIMU JaH-
HBIMH.

BbINOJHATHL PUKHUIIKY U OIIEHKY PE3yJbTaTOB
BBIYHCIICHUI

YMeHue BUIETh MAaTEMAaTUYECKYHO 3aJadyy B
KOHTEKCTE MPOOJIEMHONW CHUTyallud B JPYTHX
JUCLUIUIMHAX, B OKPYKAIOIIEH )KU3HH.
BobINOJIHATH BEIYUCIICHUS C PEAUTHHBIMU JaH-
HBIMH.

3. Beenenue B anredpy (8 u)

BbykBeHHbBIE BBIpaXXKEHHS (BBIpaXKEHUS C Tie-
pemeHHbIMH). UncnoBoe 3HaueHHue OYKBEHHOTO

BeinoaHAThL JJIEMEHTapHbIE 3HAKOBO-
CUMBOJINYECKUE JEHCTBUS: MPUMEHSITH OYKBBI

IlonuMaHue  CyIIHOCTH  QJITOPUTMHYECKHUX
NPEANUCAHUN U yYMEHHE JIEWCTBOBAaThH B COOT-
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BbIpaXkeHUs. JJonmycTuMble 3HaUEHUS IEpEMEH-
HbIX. [logcTaHOBKa BhIpaXKeHUN BMECTO Iepe-
MEHHBIX.

[IpeoOpa3oBanre OYKBEHHBIX BBIPRXKEHUN Ha
OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUII.
PaBeHCcTBO OyKBEHHBIX BhIpaKeHHUH. TOXIECTBO

JUTsE 0003HAYEHUS YUCEI, JUIS 3aITUCH OOIIHNX YT-
BEP)KICHUH; COCTABJISITh OYKBEHHBIC BBIpaXKe-
HUS TI0 YCIIOBUSIM, 3a/IaHHBIM CIIOBECHO, PUCYH-
KOM HIIM 4epPTEKOM; Mpeodpa3oBbIBaTh aiureo-
paudeckue CyMMBI U TpOU3BENCHUS (BBI-
NOJHATH TPUBEJCHUE TOJOOHBIX CJIaracMbIX,
pacKpbeITHe CKOOOK, YHpOILEHHE IpOou3Bee-
HUH).

BoruncasTe 4uCIOBOE 3HAUYCHHE OYKBEHHOTO
BBIPQ)KCHUS; HAXOAHUTH 00JacTh JIOMYCTHMBIX
3HAYCHUH MEPEMEHHBIX B BBIPOKCHUU

BETCTBUU C MPEJJIOKEHHBIM aJITOPUTMOM.
IlonnMaTh U UCTIOJB30BaTh MAaTEMaTUYECKHE
CpelICTBa HATJISAHOCTH (JIMarpaMmbl, TaOJIULIBI,
CXEMBI U JIp.) JAJIsl WLTIOCTPALUU, HHTEepIIpeTa-
LIUH, apPTYMEHTALIUH.

4. MHorouwiensbl (45 u)

CreneHp ¢ HaTypalbHBIM [IOKA3aTENIEM U €€
cBoiicTBa. OqHOUNIEHBI U MHOTOUIEHbI. CTEneHb
MHoroujeHa. CiiokeHue, BBIYUTaHUE, YMHOXKe-
HUE MHOTOWIEHOB. @OpMYyJIbl COKpALIEHHOTO
YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpaT pa3Ho-
ctu. ®opmyna pazHocTu KBaapatoB. [Ipeobpa-
30BaHME 1IEJIOr0 BBIPA)KEHUS B MHOTOWIEH. Pa3-
JIO’)KEHUE MHOTOWIEHA HA MHOXHUTEIIN: BBIHECE-
HUe 00IIero MHOXKHTENS 32 CKOOKH, TPyIIH-
POBKa, IpuMeHeHHne (HOpMYIT COKPALLIEHHOTO
YMHOKEHHUS.

MHorounens! ¢ oqHoi nepeMeHHoil. Kopens
MHOrowieHa. KBagpaTHslil TpeX4JsieH, pa3ioxe-
HUE KBaJPATHOTO TPEXUIEHA HA MHOKUTENIHU

DopMyJIMPOBaTh, 3aIMCHIBATH B CUMBOJINYE-
ckoii (hopme ¥ 000CHOBBIBATH CBOKCTBA CTE-
TIEHU C HATypaJbHBIM MOKa3aTesieM; MpuMe-
HSITh CBOWCTBA CTEIEHHU I IPeoOpa30BaHUS
BBIPa)KCHUH U BBIUNCIICHU.

BpINOHATH JEHCTBHS C MHOTOUJIEHAMU.
BouiBoauTh (GOpMyINIBI COKPAIIEHHOTO YMHOMXeE-
HUS, NPUMEHATh X B PeoOpa3oBaHUSAX BBIpa-
YKEHUW W BBIYUCIICHUSIX.

BpINOTHATH pa3nokeHre MHOTOYJIEHOB Ha
MHOXHUTEJH.

Pacno3HaBaTh KBaJpaTHBI TPEXUIEH, BBISIC-
HATh BO3MOXKHOCTH PAa3JIOKEHUST HA MHOXHU-
TEIU, MPEACTABJATh KBaJIpaTHBIM TPEXWIEH B
BHUJI€ TPOU3BEACHUS TMHEUHBIX MHOKHUTENCH.
IIpumeHsTh pa3nuvHbie GOPMBI CAMOKOHTPOIIS
IIPH BBIIIOJIHEHUU MpeoOpa3zoBaHUM

YMeHue BbIIBUTATh TUIOTE3bl IPU PELICHUU
y4eOHBIX 3ajJay, MOHUMATh HEOOXOAUMOCTh UX
IPOBEPKHU.

YMeHHne caMoCTOSITEIbHO CTaBUTh 11€JIH, BEIOU-
paTh U cO3JaBaTh AJITOPUTMBI JJIs1 PEILICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIEM.
IMoHuMaTh CyUIHOCTH aITOPUTMUYECKUX MpEN-
NUCAaHUM M yMEHHE NIEHCTBOBATb B COOTBETCT-
BUHU C TIPEJI0KEHHBIM AJITOPUTMOM.

5. Auaredopamueckue apodu (22 u)

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO
anredpandeckoit npobu. CokpaiieHue apooei.

®opMyJIMPOBATh OCHOBHOE CBOMCTBO anredpa-
MYeCKOM ApoOM M MPHMEHSITh €ro Ui Ipeod-

YMeHue npuMeHATh UHAYKTUBHBIE U JETyKTUB-
HBIE CITOCOOBI PACCYKJICHUM, BUIETh Pa3INUHBIC
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CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE, ACIICHHUE

anredpanvecKux JApooOei.

CreleHs ¢ IeabIM I0KAa3aTelIeM U €€ CBOMCTBA.
PanrionansHbIe BRIpaXKEHUS U UX TIPeoOpa-

30BaHusl. Jloka3aTenbCTBO TOXKICCTB

pazoBaHus ApooOeil.

BoinonHaTh 1eiictBus ¢ anreOpanyecKUMU
JIPOOSIMHU.

IIpeacTaBasATh 11€10€ BBIPAXKEHUE B BUJIE MHO-
rowlieHa, IpoOHOE — B BHUJE OTHOLIEHUS MHO-
TOYJICHOB; JIOKa3bIBaTh TOKIECTBA.

D opMy.THPOBATH OIIPE/ICIICHUE CTEIICHH C 11e-
JIBIM TI0OKa3aTeNeM.

®opMyIMpPOBaTh, 3aIIMCHIBATH B CHMBOJINYE-
CKOM (hopMe U MITIOCTPUPOBATH NIPUMEPaMHU
CBOWCTBA CTETECHHU C LIEJIBIM ITOKa3aTeieM; MpH-
MEHSITh CBOMCTBA CTENEHH U1 IpeoOpa3oBaHus
BBIPA)KCHUI U BBIYNCICHUN

CTpaTeruy peuieHus 3a1ay.

IlonMMAaTh CyIIHOCTH aIrOPUTMHUYECKUX Mpe-
MHCAaHUK U YMEHHUE JIEMCTBOBATH B COOTBETCT-
BHUM C IPEJIOKEHHBIM AITOPUTMOM;

6. KBaapartusie kopuu ( 12u)

[ToHATHS KBaZpaTHOTO KOpHs, apudme-
TUYECKOT'0 KBAJAPaTHOIO KOpHs. Y paBHEHUE BU-
na x*=a. CoiicTBa apudmeTnyecKkux KBaapar-
HBIX KOPHEW: KOPEHb U3 IIPOU3BEICHMSI, YACTHO-

2

0, CTEIICHH; TO)KI[GCTBa,("I'm) =a,rae a= 0,

= [TpumeHeHne CBOUCTB apudmeTnye-
CKHX KBaJpaTHBIX KOpHEHN AJis mpeoOpa3oBaHUs
YUCJIOBBIX BBIPAKEHUW U BBIYHUCICHUN

Jloka3bpIBaTh CBOICTBAa apu()METHUECKUX KBAl-
paTHBIX KOpHEH; NPHUMEHATb UX Ul Ipe-
o0pa30BaHMsl BbIpa)KEHUH.

BeruncaaTe 3HaueHMs BBIPAXKEHHM, copepxka-
IIMX KBaJpaTHbIE KOPHU; BBIPAkKATH IE€PEMEH-
Hbl€ U3 T€OMETPUUYECKUX U (u3ndeckux ¢op-
MYIL.

HccnenoBarb ypaBHEHHE BHIA x? = a; Haxo-
JUTh TOYHBIE U MPUOIMKEHHbIE KOPHU NPU
a>0

YMmenne IJIAaHUPOBATL M OCYHICCTBJIATHL €A~
TCJIIbHOCTb, HAITPABJICHHYKO Ha PCHICHUC 3aaad
HCCIICA0BATCIILCKOI'O XapaKTep.

7. YpaBHeHHs ¢ 01HOIi mepeMeHHOit (38 u)
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VYpaBHeHue ¢ onHOU nepemeHHo. KopeHb
ypaBHeHHUs. CBOICTBA YHCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH ypaBHEHHIA.

Jluneitnoe ypaBHeHue. PemieHue ypaBHEHUH,
CBOJAIIUXCS K JINHEHHBIM.

KBagparnoe ypaBHenue. Hemnonneie kBaapart-
Hble ypaBHeHusA. DopMmyiia KOpHEW KBaJApaTHOIO
ypaBHeHus. Teopema Buera. Pemenune ypaBHe-
HUM, CBOIALIMXCA K KBajgpaTHbIM. bukBaapar-
HOE YpaBHEHHUE.

[IpuMmepsl pemieHns ypaBHEHUN TPETbEH M 4ET-
BEpPTOM CTENEHU PA3JI0KEHUEM Ha MHOKHUTEIH.
Pemenue 1poOHO-pallMOHAIbHBIX YPABHEHUH.
Pemennie TekCTOBBIX 33724 anredpandecKum
CII0cO00M

Pacno3sHaBarh JIMHEHHbIE U KBAJIpaTHBIC ypaB-
HEHUs, 1IeJIble U APOOHbIE YpaBHEHHUS.

Pemiarp JiMHENHBIE, KBAAPATHBIE YPAaBHEHUS, A
TaK)K€ ypaBHEHUS, CBOJSIINECS K HUM; pPelliaTh
JNPOOHO-paLlOHAJIbHBIE YPABHEHMUSL.
HccaenoBarb KBajpaTHbIE YpaBHEHHUS 110 JHC-
KPUMHHAHTY ¥ KO3 PUIIEHTAM.

Pemiath TekcTOBBIE 3aJauu  ajaredpanyecKum
CIOCOOOM: TIEPEXOAUTH OT CIIOBECHOU (opmy-
JUPOBKH YCIOBHS 3a/ladydl K anredpandeckoi
MOJIEJIH ITyTEM COCTABJICHUS YPABHEHMS; PEIIATh
COCTABJICHHOE YpaBHEHUE; HHTEPNPETHPOBATH
pe3yabTar

YMeHune npUMEHSTh UHAYKTUBHBIC U JICTyKTUB-
HBIE CIIOCOOBI PACCYKIEHUHN, BUJETh PA3IUYHBIC
CTpaTeryu PEelICHUS 3a/1a4.

IlepBoHauajibHBIE NpeACTaBICHUS 00 UIEAX U
0 METOoJax MAaTeMAaTHKH KaK YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKH, CPEICTBE MOJICIHPOBA-
HHS SIBJICHUHN U TTPOLIECCOB.

Bujaerp mMareMaTudecKkyro 3ajadyy B KOHTEKCTE
MPOOJIEMHON CUTYyallud B APYTUX TUCIUTUINHAX,
B OKpPYKaroIlen KU3HU.

CaMoCTOsITeJIbHO CTaBUThH 1IEJH, BbIOUpATh U
CO3/1aBaTh AJITOPUTMBI JIJISl PEHICHHs] Y4eOHBIX
MaTEeMaTUYECKUX MTPOOIIEM.

8. Cucrembl ypaBHenmii (30 u)

VYpaBHeHHE ¢ IBYMs IepeMEHHbIMU. JIMHEHOE
ypaBHEHUE C IBYMs IepeMeHHbIMU. [Ipumepsl
peuieHusl ypaBHEHUH B LENBIX YHCIIAX.

Cucrema ypaBHEHMH C JBYMsl INE€PEMEHHBIMHU.
PaBHOCcHibHOCTE cucTteM ypaBHeHui. Cucrema
IBYX JIMHEHHBIX YPaBHEHWI C ABYMs IEPEMEH-
HBIMU; PELIECHUE IMOJCTAHOBKOW M CJIOKECHHEM.
Pemrenue cucreM AByX ypaBHEHHH, OJHO U3 KO-
TOPBIX JIMHEWHOE, a JpPyroe BTOPOH CTEICHH.
IIpuMepsl pelieHus CUCTEM HEIUHEUHBIX ypaB-
HEHMUIA.

Pemienne TeKCTOBBIX 3ajau anreOpanvyecKum
crocooom.

JlekapToBbI KOOPAWHATHI Ha IIOCKOCTHU. ['padu-
YeCcKasi MHTEepPIIpeTalusl YpaBHEHUs C IByMs Iie-
PEMEHHBIMU.

I'paduk nuHEHHOrO ypaBHEHUS C JIByMsl Iepe-

Onpenensith, SABIACTCA JIM I1apa 4HUCEN peEIle-
HHUEM JaHHOIO YpPaBHEHMS C JBYyMsS IIEpEMEH-
HBIMU; NIPUBOAUTH IIPUMEPHI PELICHUS ypaBHeE-
HUMU C JBYMS IEPEMEHHBIMU.

Pematsp 3agaun, anreOpanyeckoi MOJEIbIO KO-
TOPBIX SBJIICTCS YPaBHEHHUE C JABYMs IIEpPEMEH-
HBIMU; HAXOAMTh LIEIbIE PEUICHUS IIyTEM IEepe-
6opa.

Pemiate cructeMsl IByX ypaBHEHHUH C JBYMS Iie-
PEMEHHBIMU, YKa3aHHBIC B COACPIKAHUH.
Pemath TekcTOBBIE 3aJauu  anredpanyecKum
CIIOCOOOM: MEPEXOJUTh OT CIOBECHOH (opmy-
JUPOBKHM YCIIOBHUS 3a/auydl K anredpandeckoi
MOZICJIM IIyTEM COCTAaBJICHUS CUCTEMBI ypaBHE-
HUI; peliaTh COCTaBICHHYK CHUCTEMY ypaBHe-
HUW; UHTEPIIPETUPOBATH PE3YJIbTaT.

Ctpontsh rpagky ypaBHEHHH ¢ IByMsI Ilepe-

Hcnonb3oBath (PyHKIHOHAIBHO-TpapUUECKHe
IPEJCTABICHNS NI PELIECHUS U HUCCIIEI0BaHUA
YPaBHEHUH U CUCTEM.

IloHuMaTh CyIIHOCTH alrOPUTMHUYECKUX MPE-
MMACAaHUW U YMEHUE JEHCTBOBATh B COOTBETCT-
BUU C MPEJIOKEHHBIM AJITOPUTMOM.
Hcnoab3oBaTh MaTeMaTH4YECKUE CpPEACTBA Ha-
TTIAHOCTH TpadUKy JUIsl MHTEpPIIpEeTaliu, apry-
MEHTAaIINH.
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MEHHBIMH, YTJIOBOM KOI(PQPUIUEHT TPSIMOK;
yCIIOBUE MapalIeIbHOCTH MPSIMBbIX.

I'paduku mpocTelMX HETUHEHHBIX YPaBHCHHIA
(mapabouta, runepboa, OKpy>KHOCTB).
I'padmueckas mHTEpIpETAIUS CHCTEMBI YpaBHE-
HUH C IByMsI IepEeMEHHBIMU

MEHHBIMU.
KoHcTpyupoBaTh 5KBHUBaJICHTHBIE PEUEBBIC BbI-
CKa3bIBaHUs C UCIIOJIb30BaHUEM ajiredpanye-
CKOI'0 U TEOMETPUUYECKOTO SI3bIKOB.

PemiaTps 1 Mcceie0BaTh YPaBHEHUSI U CUCTEMBI
ypaBHEHUH Ha  OCHOBE  (DYHKIMOHAJIBHO-
rpadUUeCKUX MPEACTABICHUN YpaBHCHHIA

9. HepaencrBa(20 y)

YucoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ oHOM nepemeHHoi. PaBHOCHIIB-
HOCTb HEpPAaBEHCTB. JIMHEHHBIE HEpaBEHCTBA C
oJIHOM nepemeHHoil. KBagpaTHble HepaBeHCTBA.
Cucrembl JTHHEHHBIX HEPABEHCTB C OIHOM Iie-
pEMEHHOM

®opMyJIMPOBATh CBOMCTBA YUCIIOBBIX HEPA-
BEHCTB, HJUIIOCTPUPOBATH X Ha KOOPANUHAT-
HOM NMpsAMOii, AOKa3bIBATH AIreOpandecKy;
NPUMEHATH CBOMCTBA HEPABEHCTB IIPU pelle-
HUH 3a/1a4.

Pacno3HaBaTh NMHEMHbBIE U KBAaJAPaTHBIE HEPA-
BEHCTBA.

Pemiatp JInHElHbIE HEPABEHCTBA, CUCTEMBI JIH-
HEWHBIX HEPABEHCTB.

PemaTe KBaJgpaTHbIC HEPABEHCTBA HA OCHOBE
rpadUyecKuX NpeacTaBIeHUI

IMoHuMAThH CYIIHOCTH AJITOPUTMUYECKUX TTPE-
NUCAaHUW U YMEHUE IeCTBOBATh B COOTBETCT-
BHUM C IIPEIJIOKEHHBIM AIITOPUTMOM.
Hcnosb30BaTh MaTEMaTUYECKHUE CPEACTBA Ha-
TIIITHOCTH TpadUKY ISl WHTEPIPETAINH, apry-
MEHTaLUH.

10. 3aBucumocTn Mexay Beauunnamu(15 v)

3aBUCHUMOCTb MEXAY BETUUMHAMM.
[IpencraBnenne 3aBUCHMOCTEH MEXIY BEINYH-
HamH B BujJe (Gopmyin. Beruncienus no ¢popmy-
Jam.

[Ipsimass mponoplHHOHaTbHAsT 3aBUCHUMOCTb: 3a-
nanue (opmynoi, KodhPHUITMEHT TPOMOPIHO-
HAJIBHOCTH; CBOMCTBa. IIpumepsl mpsiMmo mpo-
MOPIIMOHATEHBIX 3aBHCUMOCTEH.

OOparHas nponopLUUuOHATbHAS 3aBUCUMOCTb:
3aanue popmyioit, koahduureHT oopaTHoOI
MIPONOPIMOHATILHOCTH; CBOMcTBa. [Ipumeps! 00-
PaTHBIX MPOMOPINOHATBHBIX 3aBUCHMOCTEH.

CoctaBasaTb (GopMyInbl, BeIpaXaloUHe 3aBUCH-
MOCTH MEKAY BEJIHMYMHAMH, BBIYHCIATH 10
bopmynam.

Pacno3naBath npsMyr0 U OOpaTHYIO MpPOIOp-
IMOHAJIbHBIE 3aBUCHMOCTH.

PemiaTh TEKCTOBBIC 3a7aud Ha TIPSAMYIO B 00-
paTHYIO TPOIMOPIMOHATBHBIE 3aBHCUMOCTH (B
TOM YHUCJIE€ C KOHTCKCTOM U3 CMEXHBIX AUCIIUII-
JIMH, U3 PeaTbHON JKU3HH)

YMmeHue BUACTP MAaT€MAaTHYECKYIO 3a/1ady B
KOHTEKCTE NPOOJIEMHOM CHUTyalluM B JPYrux
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU.

YMeHue BBIIBUraTh THUIIOTE3bl IIPU PELICHHUH
y4eOHBIX 3aJay, MOHUMATh HEOOXOAUMOCTh UX
MIPOBEPKHU.

YMeHHe IPUMEHATh UHAYKTUBHBIE U JEAYKTHUB-
HbI€ CIIOCOOBI pacCyX/I€HUH, BUJIETh pa3INyHbIe
CTPATETUHU PELICHUS 3a/1a4;
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Pemenue 3amau Ha NpsAMyr0 MPONOPLMOHAIIb-
HOCTb M OOpaTHYIO MPOMOPIHMOHATIBHYIO 3aBH-
CUMOCTHU

11. Yucaosbie pynknun (35 u)

[Monstre ¢ynkumu. OONACTh OmMpeneNeHus u
MHO€ECTBO 3HaueHuil QpyHkuuu. CrocoOsl 3aa-
Hus ¢ynkuuu. ['paduk ¢ynknmu. CpoiicTBa
byHKIMKM, UX OTOOpakeHHE Ha rpaduKe: BO3-
pactanue W yObIBaHME (DYHKIMH, HYTH (YHK-
LIUM, COXpaHEHUE 3HaKa. YTeHue U mocTpoeHue
rpaduKoB PyHKLIHH.

ITpumepsl rpaMKOB 3aBUCUMOCTEH, OTpa)aro-
IIUX PEeAJIbHBIE ITPOLIECCHI.

@OyHKIUY, OMUCHIBAIOLINE NPAMYIO U 00paTHYIO
MPONOPIMOHATIFHBIC 3aBUCHMOCTH, MX TPaQUKH.
Jluneitnas Qynkuus, ee rpaduk U CBOMCTBA.
KBanpatuunas ¢pyHkius, ee rpaduk 1 CBONCTBA.
CreneHHble (DYHKIMM C HATYpaJbHBIMH I1OKa-
3arensiMu 2u3, ux rpaguku U cBoicTtBa. ['pa-

¢buku GyHKUINN

BoruncasaTes 3HaueHUs (QyHKOMN, 3aJaHHBIX
dbopmynamu (Ipy HEOOXOJAMMOCTH HMCIOJIB30-
BaTh KaJbKYJSTOP); COCTABJIATH TaOIUIIBI 3HA-
YeHUH (YHKIIHH.

Ctpouts 1o toukam rpaduku QyHkmuii. Onm-
ChIBAaTh CBOMCTBa (DyHKIIMM Ha OCHOBE €€ Ipa-
(U4ecKOro MpeCTaBICHHS.

MopeaupoBaTh peajibHble 3aBUCUMOCTH (op-
Mynamu #u rpadpukamMu. YuraTh rpaduku peab-
HBIX 3aBUCHUMOCTEH.

Hcnonb3oBath (QYHKIMOHAIBHYIO CUMBOJIUKY
JUIS 3alIUCU Pa3HOOOPa3HbIX (PAaKTOB, CBSI3AHHBIX
C paccMaTpuBaeMbIMU (YHKIUSAMH, oboraias
ONBIT BBIIIOJIHEHUS 3HAKOBO-CUMBOJUYECKUX
neiictBuil. CTPOUTH pedeBble KOHCTPYKLHU C
UCIOJIb30BaHUEM (QYHKLIMOHAIBHON TEPMHHOJIO-
THH.

Hcnonb3oBaTh KOMIIBIOTEPHBIE  IIPOIPaMMBI
JUI. TIOCTPOEHHUs TpaduKoB (GYHKIMUH, AJ HC-
CIIENOBaHUS IMOJIOXKEHUS Ha KOOPAWHATHOU
IJIOCKOCTU Tpa@UKOB (PyHKIMH B 3aBUCHMOCTH
OT 3HaueHW KO03(PPUIMEHTOB, BXOIAMMUX B
dbopmyiy.

Pacno3snaBaTh BU/IbI H3y4aeMbIX (QYHKIIHH.
IMoxka3pIBaTH CXeMAaTUYECKHU TIOJIOKEHUE HA KO-
OpAMHATHOM IJIOCKOCTH TPaprKOB U3y4aeMbIX
(yHKIUH B 3aBUCUMOCTH OT 3Ha4€HUN KOdPHu-
LIUEHTOB, BXOJAIINUX B (POPMYJIBL.

Ctpoutsb rpaduky n3ydaeMbix QyHKIUN; ONHU-

YMeHHe CaMOCTOSTENILHO CTaBUTD 1I€ITH, BBIOH-
paTh ¥ CO3/1aBaTh aJITOPUTMBI JJISl PEILICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIEM.

YMeHHe BUICTh MaTEMaTHYCCKYIO 3alady B
KOHTEKCTE TMPOOJIEMHOW CHTyallud B JAPYTUX
JTHMCIUIIMHAX, B OKPYKAIOILEH KHU3HU.
CaMoCTOSITeIbHO CTaBUTD 11CJTH, BBIOUPATH U
CO3/1aBaTh AJITOPUTMBI JIIs PELICHUS yUeOHBIX
MaTEeMaTUYECKHUX MTPOOJIEM.

Ili1aHupoBaTh U OCYIIECTBIATH JCATEILHOCTD,
HAIpPAaBJICHHYIO Ha PEIICHUE 3a]1a4 UCCIIeI0Ba-
TEILCKOTO XapakTepa.
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ChIBATh UX
CBOMCTBa

12. YucaoBble Mocjae10BaTeIbHOCTH. AprdMeTHYeCKAs] U TeOMeTPUY

eckasi nporpeccun (15 u)

[ToHsiTHE YMCIOBOM MTOCIEI0BATEIBHOCTH.
3ajiaHue Nocae0BaTeIbHOCTU PEKYPPEHTHOU
dhopmyroit u popMyIoii N-ro YseHa.

Apudmerndeckasi © reOMETPHUSCKas IIPO-
rpeccuu. ®opmyibl N-ro uieHa apupmernye-
CKOM M T€OMETPUYECKON IIPOTPECCHUM, CYMMBI
MEepBBIX 1 WieHOB. M300pakeHue 4ieHoB apud-
METHYECKOU U T€OMETPUYECKON IIPOTrPECCUit
TOYKaMU KOOPAMHATHOU MJIOCKOCTH. JIMHEHHbIN
Y KCIIOHEHIIUANBHBIN pocT. CloXKHBIE TTPO-
LIEHTHI

IIpuMeHsAITH MHIEKCHBIE OOO3HAYEHMS, CTPO-
UTb PEUEBbIE BBICKA3bIBAaHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTMH, CBA3aHHOM C IOHATUEM IOCIIE-
JOBATEIbHOCTH.

BeruncasTe 4WieHb! MOCIENI0BAaTENBHOCTEH, 3a-
JAHHBIX (OPMYIIOH I-TO WiIEHA WU PEKyppeHT-
HOI opMYIIOH.

YcranaBiauBaTh 3aKOHOMEPHOCTH B IIOCTPOE-
HUU IIOCJIE0BATEIbHOCTH, €CJIM U3BECTHBI IIEp-
BBIC HECKOJIBKO €€ YWICHOB.

M300paxkarh WieHbI NOCIEI0BATEIBHOCTH TOY-
KaM¥ Ha KOOPJAMHATHOM IIOCKOCTH.
Pacno3naBaTh apu(pMeTHUECKYI0 M T'€OMETPH-
YEeCKYyI0 MPOrpeccuy MpHU pa3HbIX CHocobax 3a-
JaHUs.

BbIBOAUMTHL Ha OCHOBE JI0KA3aTEIbHBIX PaCCyXK-
neHuit  ¢opmynsl  oOmiero wieHa apugme-
TUYECKON U F€OMETPUYECKON ITPOTrPECCUl, CyM-
MBI TIEPBBIX J1 WIEHOB apu(METHUECKOH U reo-
METPUYECKON NPOrPECCHil; pelaTh 3aadu ¢
HCIOJIb30BAHUEM 3TUX (HOPMYII.
PaccmaTpuBaTth IpuMepsl U3 peaabHON KU3HH,
WUTIOCTPUPYIOIINE M3MEHEHUE B apupmeTHye-
CKOM IIPOrpecCcHH, B T€OMETPUUYECKONW Iporpec-
CUM; H300pa’kaThb COOTBETCTBYIOIHME 3aBHCH-
MOCTH IpapUuecKu.

PemaTh 3a1aun Ha CI0KHBIE MPOLIEHTHI, B TOM
qyclie 3aJaud U3 peajbHOW MpakTUKU (C HC-
I10JIb30BAHUEM KaJIbKYJISTOPA)

IHonnMAaTh CYyIIHOCTH aITOPUTMUYECKUX TIPE-
MHCAaHUW U YMEHHE JEHCTBOBATh B COOTBETCT-
BHUM C IPEAJIOKEHHBIM AJITOPUTMOM.

Buaers MaTeMaTHUYECKYIO 3371a4y B KOHTEKCTE
pOOJIEMHOM CUTYalluU B IPYTUX JUCIHUIUINHAX,
B OKPY’KaIOIIEH KU3HU.

13..OnucareabHas crarucruka (10 u)
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N3Baekary uHboOpManuio U3 TaOIUI] W JHUa-
rpamMM, BBINOJHSTH BBIYHCICHUS IO TaOIH4-
HbIM JaHHbIM. OmnpenejsiTh IO JAWAarpamMMaM
HauOOJIbIIINEe ¥ HAaMMEHBIINE JTAaHHBIC, CPABHH-
BATh BEIINYUHBIL.

MpeacraBasaTs uHDOpMaIMIO B BHJE TaOJIHII,
CTONOYATBIX U KPYTOBBIX JUArpamm, B TOM YHC-
JIE C TIOMOIIBI0 KOMITBIOTEPHBIX IPOTPAMM.
IIpuBOAMTHL NPUMEPHI YMCIOBBIX NaHHBIX (IIe-
Ha, POCT, BpeMsl Ha JIOPOTY U T. JI.), HAXOTHUTH
cpenHee apupMETHYECKOe, pa3Max YHUCIIOBBIX
HabOpOB.

IIpuBoAMTH comepikaTenbHBIC TIPUMEPHI UC-
MOJIb30BAHUS CPEIHUX JIJIsl OTIMCAHUS TaHHBIX
(YpOBEHB BOIBI B BOJIOEME, CITOPTHUBHEIC ITOKA3a-
TEJIH, OTIPECIICHUE TPAHMI] KIIMMATHICCKIX
30H)

[IpencraBieHne JaHHBIX B BHJIE TaOIUII,
nuarpamm, rpadukoB. CirydaitHas U3BMEHYH-
BOCTh. CTaTUCTUUECKHUE

XapaKTEPUCTUKU HaOOpa JaHHBIX: CpETHEE
apudmernueckoe, MearaHa, HauOOJIbIIIEE U HAK-
MEHbIIIee 3HaUYCHUsI, pa3max. [IpeacrasieHue o
BBEIOOPOYHOM HCCIICIOBAaHUU

IlonuMaTh M HCOJIB30BATHL MATEMATUYECKUE
CpeACTBa HAIISIHOCTH (JUarpaMMsl, TaOIHLIbI,
CXEMBI) JUIsl HWJUTFOCTPALlMU, UHTEPIPETaLiH, ap-
T'YMEHTalUH.

Buaers maremMaTu4ecKyro 3a1a4y B KOHTEKCTE
poOJIEeMHOM cUTyaluy B APyruxX AUCLUILUIMHAX,
B OKPYKAIOLIECH KU3HU.

14. Cayuaiinble coObITHS U BeposiTHOCTD (15 u)

[TonsaTHe 0 cy4yaifHOM ombITE U cilydaiiHOM coObITHH. YacToTa ciaydaiiHoro coObitusi. Cratu-
CTHUYECKUH MOIXO0JI K MOHATHUIO BEPOSITHOCTU. BeposTHOCTH POTHUBOMONIOKHBIX cOOBITHH. [{ocTo-
BEPHbIE U HEBO3MOKHbIE COOBITUS. PaBHOBO3MOXKHOCTH coOBbITHH. Kitaccuueckoe omnpeenenue Be-
POSITHOCTH
IIpoBoauTh CilydaiiHble DKCIIEPUMEHTBI, B TOM YHUCJIE C IIOMOIIbI0 KOMIIBIOTEPHOTO MOJAEINPOBA-
HUS, UHTEPIPETUPOBATh UX PE3YJbTaThl. BHIYMCAATH YacTOTY CIy4alHOTO COOBITHS; OILIEHUBATh
BEPOSITHOCTH C IIOMOIIBIO YACTOTHI, IIOJIy4YEHHOU OIBITHBIM ITYTEM.

Pematp 3a7aun Ha HAXO0XKICHUE BEPOATHOCTEH COOBITHH.

IIpuBoaAUTH MpUMEpHI CIyYalHBIX COOBITHH, B YaCTHOCTH JOCTOBEPHBIX M HEBO3MOXKHBIX COOBI-
TUH, MaJIOBEPOSTHBIX COOBITHH.

IIpuBoAUTH IPUMEPHl PABHOBEPOSTHBIX COOBITUH

Buaerbs MmaTreMaTH4eCKyto 3a7ja4y B KOHTEKCTE
MpOOJIEMHOM CUTYallH B IPYTUX JUCIUILINHAX,
B OKPY’KAOILEH KU3HU.

YMeHue BbIIBUTATh TUIOTE3bl IMPH PELICHUU
y4eOHBIX 3ajJjay, MOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKHU.

15. DsiemeHTHI KOMOUHATOPUKH (10 u)
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Pemenne koMOMHATOPHBIX 3324 IEpedOpPOM
BapuanToB. KoMOnHaTOpHOE MIPaBUIIO YMHOXeE-
Hus. [lepectaHoBKU U pakTOpHal

BoInoJHATH mepedop BceX BO3MOXKHBIX BapH-
aHTOB IS TepecyeTa 0OBEKTOB WJIM KOMOWHA-
UM,

IIpuMeHsITH TIPaBUIIO KOMOWHATOPHOTO YMHO-
KEHUS JUIsl PEIICHUs 3a7ad Ha HaxOXKICHHE
yucina OOBEKTOB WJIM KOMOWHAIMK (JIraroHaiu
MHOTOYTOJIbHUKA, PYKOIOXKATHsS, YUCIIO KOJOB,
mudpoB, MaposIeH u T. 1. ).

Pacno3HaBaTh 3a7a4d Ha ONpEICIICHHUE YHCIIA
MEPECTAaHOBOK U BBIMOJHITH COOTBETCTBYIOIIIHE
BBIYHCIICHMUS.

PemaTh 3a1aun Ha BBIYHMCICHHUE BEPOSITHOCTH C
MIPUMECHCHHEM KOMOMHATOPHKHU

IToHuMaTh W HCHOOJBL30BAaTh MAaTEMAaTHYECKHE
CpeJICTBAa HATJISIIHOCTH CXEMbI ISl WJUTIOCTpa-
LMY, THTEPIPETALUN

16. MHoskecTBa. DjieMeHThI JIOTHKH (5 u)

MHOK€eCTBO, 2JIEMEHT MHOKECTBA. 3ajaHue
MHOJKECTB IIEPEYUCIICHUEM DJIEMEHTOB, XapaK-
TEPUCTHUYECKUM CBOMCTBOM. CTaHIapTHBIE 000-
3HAYEHUS YUCIOBBIX MHOXeECTB. [lycToe MHOXKe-
CTBO H ero obo3nauenue. IToqMuOkecTBO. O0B-
€IMHEHUE U TIepeceueHrne MHOXKECTB, Pa3HOCTh
MHOJKECTB.

Wnmroctpaiust OTHOIIEHUH MEXKTy MHOKECT-
BaMH C MIOMOILIBIO Tuarpamm Diiepa — BenHa.

[ToHsATHS O PaBHOCUIIBHOCTH, CIIEI0OBAHNUH,
yrmoTpebieHUe JIOTHYECKUX CBSI30K €CITU  TO, 8
mom u moavko mom ciyuae. Jloruueckue
CBSI3KH U, UNU

IIpuBoauTh NpuMEpbl KOHEYHBIX U OECKOHEd-
HBIX MHOecTB. HaxonuTh oObennHEHHE U Iie-
pecedenne MHoxecTB. IIpuBOAMTH MpHUMEpPHI
HECJIOKHBIX KJIACCU(PHUKAIIUHI.

Hcnoab3oBarh  TEOPETUKO-MHOXECTBEHHYIO
CHUMBOJIUKY M SI3bIK IIPU PELIEHUU 3a7ad B XOJ€
M3Y4YEHHUsI pa3IMYHbIX pa3esioB Kypca.
HNniarocTpupoBaThs MaTEMaTUYECKHUE TIOHATUS U
yTBepKAeHUs npuMepamu. Ucnosib3oBaTh npu-
MepbI U KOHTPIIPUMEPHI B apryMEHTALMH.
KoncTpynpoBars MaTemMaTuueckue npejioxe-
HUS C TOMOUIBIO CBSA30K eciu mo, 6 mom u
MONbKO MOM cayyae, JIOTUYECKUX CBA30K U,
unu

ITouuMAaTh ¥ UCHOJIL30BATh MATEMAaTHUYCCKUC
CpelICTBa HATJISAHOCTH (JIMarpaMMbl, TaOJIUIIBI,
CXEMBI) ISl WITIOCTPAIlMU, HHTEPIIPETAllUU, ap-
TyMEHTAaIIH.

IMoBTOpenue -20u
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Paznen « I'eomerpus»

1. Hpsimbie n yrabi(20u)

Touka, npsiMasi, MIOCKOCTh. OTPE30K, JIyU.
VYromn. [Ipsimoit yron, ocTpblii U TYIOH YTJIbI,
pa3BEpHYThIN yroi. BepTUkaabHbIE U CMEXHBIE
yriasl. buccekrpuca yria u ee cBoiictBo. CBoii-
CTBA YIJIOB C MapajlyIebHBIMU U MIEPIEHANUKY-
JISIPHBIMHM CTOpOHaMH. B3anmHoe pacnoyioxxeHue
IPSIMBIX Ha IJIOCKOCTH: MapajlielbHbIE U Iepe-
cekaromuecs npsmslie. [lepnenaukynspHbie
npsimbie. TeopeMbl 0 TapajuIeIbHOCTH U IEp-
MEeHUKYISPHOCTU NpsAMbIX. [leprieHauKymsap u
HaKJIOHHad K npsMoil. CepeiMHHBIN NepIeHa1-
KYJISIp K OTPE3KY.

CBoiicTBa OMCCEKTPUCHI yIJIa U CEPETUHHOTO
NEePIEHANKYIIpa K OTPE3Ky.

®opMyJIMPOBATh M J0KA3bIBATh TEOPEMBI, BHIPAKAIOLIME
CBOWCTBA BEPTUKAJIbHBIX U CMEKHBIX YIJIOB, CBOMCTBA U
MIPU3HAKU NApAJUIETbHBIX IPAMBIX, O €JUHCTBEHHOCTH
NEePIEeHANKYIISApa K MPsIMOM, CBOMCTBE IEPIEHINKYIISAPA U
HAKJIOHHOM, CBOMCTBaX OMCCEKTPUCHI YIJIa U CEPEAUHHOIO
NEePIEeHANKYIIApa K OTPE3KY.

PemaTsb 3a1aum Ha MOCTPOEHUE, 1OKA3ATEIBCTBO U BbI-
YUCIeHUs. BpIIENATh B YCIIOBUM 33]]a4l YCIOBUE U 3aKJIIO-
yeHue. Onupasich Ha yCJI0BHE 3a/1a4H, IPOBOJUTH HEOOXO-
JMMBbIe JoKa3aTebHble paccyxaeHus. ConocTaBiasTh Mo-
JY4EHHBIH PE3yJIbTaT C yCIOBUEM 3a/la4H.

YMeTh HaXOJWUTh B Pa3JIMYHBIX UC-
TOYHHMKAX MHPOPMAIIHIO, HEOOXO0I1-
MYIO JIJISl PeIICHUS] MAaTeMaTHYECKUX
po0JIeM, U MPEACTABIIATh €€ B 10-
HATHOU (hopMe, TTOHUMATh U HCIIOJb-
30BaTh MAaTEMAaTHYECKUE CPECTBA
HATJISITHOCTH (Y4EPTEkKU) [Tl HILTEO-
CTpallii, HHTEPIIPETAIIHH.

2.Tpeyroabuuku (654.)

Tpeyronbauku. [IpsMoyroasHbIE, OCTPO-
YTOJIBHBIE U TYIIOYTOJIBHBIE TPEYTOJIbHUKA. BbI-
coTa, MeiaHa, OMCCEeKTpUca, CPeIHsS TUHUS
TpeyrojbHuKa. PaBHOOEpEHHbIE U PAaBHOCTO-
POHHHE TPEYTOJILHUKH; CBOMCTBA U IPU3HAKU
PaBHOOEAPEHHOTO TPEYTOIbHUKA.

[Ipu3naku paBeHCTBa TPEYrOJIbHUKOB. [Ipu-
3HAaK{ paBEHCTBA IIPIMOYTOJIBHBIX TPEYTOJIBHU-

®opMyJIMpPOBaTh ONpPEAEIEHUS NPSAMOYTOJIBHOIO, OCTPO-
YTOJILHOTO, TYMOYTOJIbHOIO, paBHOOEIPEHHOT0, PABHOCTO-
POHHETO TpPEYTrOJbHUKOB; BBICOTHI, MeIUaHbl, OHCCEK-
TPUCHI, CPEIHEHN JIMHUU TPEYroJbHHUKA; PAacNo3HaBaTh U
H300paxkaTh UX Ha YEPTEkKaxX U PUCYHKaX.
®opMyJIMpOBaTh OIpECIEHUE PaBHBIX TPEYrOJbHUKOB.
®opMyJIMPOBATh U JAOKa3bIBATH TEOPEMBI O NMPHU3HAKAX
paBeHCTBA TPEYrOJbHUKOB.

YMeHue BbIABUTATh THUIIOTE3bl MPU
perieHun y49eOHBIX 3aj7a4, TTIOHUMAaTh
HE00XOTMMOCTh UX MPOBEPKH.
YMeHl/le HpI/IMeHSITI) I/IH}IYKTI/IBHI)IG nu
JNENyKTUBHBIE CIOCOOBI  paccyxkie-
HHAW, BUIETh pA3JINYHbIE CTPATETUH
peuieHus 3aaay.

YMeHne CaMOCTOSITENHRHO CTaBUTH
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koB. HepaBenctBo tpeyronsuuka. CooTHOIIIE-
HUS MEX]ly CTOPOHAMH U YTJIaMU TPEyroJibHUKA.
CyMMa yriioB TpeyrojibHUKa. BHelHue yriibt
TpeyrojbHUKa, TEOpeMa O BHEIIHEM YTJIe Tpe-
yronbHuKa. Teopema Daneca. [Togobue Tpe-
YTOJIBHUKOB; KOdddunueHT moaodus. [Ipuznaku
10/1I00US TPEYTOJIbHUKOB.

Teopema ITudaropa. Cunyc, KoOCUHYC, TaH-
T€HC, KOTAaHT'€HC OCTPOro yriia MpsiMOYrOJIbHOTO
TpeyronbHuKa u yriaos ot 0 no 180°; npusene-
HUE K OCTpOMY yriy. Pelnienne npsamMoyroiabHbIX
TpeyrojabHUKOB. OCHOBHOE TPUTOHOMETPHYE-
CKO€ TOX1eCTBO. DOPMYIIbI, CBSA3BIBAIOIIUE CH-
HYyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJHOTO U TO-
ro e yria. Pemenue TpeyroiasHUKOB: TeopeMa
KOCHHYCOB U TE€OpPEMa CUHYCOB.
3ameyvarenbHbIe TOUKH TPEYTOIbHUKA: TOUKH
nepeceueHms CepeIMHHbBIX MEePIEeHIUKYISPOB,
OMCCEKTPUC, MENAaH, BBICOT U UX MPOJAOHKCHU I

OO0BSICHATH U WIIOCTPHPOBATH HEPABEHCTBO TPEYIOJIb-
HUKA.

®opMyJIMPOBATH U 10KA3bIBATH TEOPEMBI O CBOMCTBAX U
IPU3HAKAaX PaBHOOEAPEHHOI'O TPEYroJbHUKA, COOTHOIIE-
HUSAX MEXJYy CTOPOHAMHU M yIJIaMU TPEYroJIbHHUKA, CyMMeE
YIJIOB TPEYroJIbHUKA, BHEIIHEM YIJIe TPEYrojbHUKA, O
CpellHEH JINHUU TPEYyroJibHUKA.

®opmMyaHpoOBaTh OIpeIe/IeHUE 10J00OHBIX TPEYTOJIbHU-
KOB.

®opmMyaHpoBaTh U AOKA3BIBATH TEOPEMbI O MPHU3HAKAX
11010015 TpeyroiabHUKOB, Teopemy Daneca.
®opmMyIHpPoOBATh ONPEAEICHUS U MIIIOCTPHPOBATH I10-
HATUS CHHYCa, KOCUHYCa, TAHTE€HCA U KOTAaHI€HCa OCTPOro
yIriia OpsMOYTOJIbHOTO TpeyroyibHuKa. BeIBoaMTH popmy-
Jbl, BBIpaKarollue (yHKIMU YIjla MPSMOYrOJbHOTO Tpe-
YroJIbHUKA Yepe3 ero cTopoHsl. PopMy/IupoBaTh U 10Ka-
3pIBaTh Teopemy [Iudaropa.

@®opmMyHpoOBaTh OIpPEEICHHUs] CUHYCa, KOCHHYCA, TaH-
reHca, kotanrerca yrioB ot 0 mo 180°.

BoiBoauTh hopMyisl, Beipaxkaronue GyHKIUU yrioB oT 0
10 180° yepe3 pyHKIIMU OCTPBIX YIJIOB.

®opMyJIMPOBATh U Pa3biCHATH OCHOBHOE TPUTOHOMET-
pudeckoe ToOXxkAecTBOo. [lo 3HadeHMsAM OOHOM  TpH-
TOHOMETPUYECKON (YHKIMM YIja BBIYMCJIAATH 3HAYECHUS
JIPYTUX TPUTOHOMETPUUYECKUX (PYHKLIMNA ATOTrO yria.
@opMyIHPOBATH U A0KA3BIBATH TEOPEMBI CHHYCOB M KO-
CHUHYCOB.

@opmMyaHpoBaTh U AOKA3BIBATH TEOPEMBI O TOYKAX IIe-
peceueHusi CepelMHHBIX MEePHeHAUKYISIPOB, OUCCEKTPUC,
MeJIMaH, BHICOT MJTH UX MPOJOKEHHH.

HccaenoBarb CBONCTBA TPEYrOJbHHUKA C IMOMOIIBIO KOM-
IBIOTEPHBIX IPOTPAMM.

Pemathb 3a7aun Ha MOCTpOEHUE, TIOKA3ATEIBCTBO U BhIUKC-
JeHus. BelaesiTe B yCIIOBUU 33Jja4ud YCJIOBHE U 3aKJIIOYE-

LIeNH, BBIOMPATh M CO3AaBaTh ajro-
PUTMBI JIJIsl PEUICHUsT Y4eOHBIX MaTe-
MaTUYECKHUX MPOOJIEM.

YMeHHne TUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTb, HAIIPABJICHHYIO
Ha peIICHHE 3aJa4 HCCIIe0BATEIb-
CKOT'0 XapakTepa.
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HUE.

MopenupoBaTth ycIOBHE 33/1a4M C TOMOIIbIO YepTeka
WIM PUCYHKA, IPOBOJMTD JOIOJHUTEIbHBIE IOCTPOEHUS B
xojie peuienusi. Onupasich Ha JaHHBIE YCIOBUS 33/1a4H,
NPOBOAUTH HEOOXOIUMBIE PACCYKICHHS.
HNHTepnpernpoBaTh MOITYYSHHBIN Pe3ybTaT U COMOCTAB-
JSITh €70 C YCIOBUEM 33/1a4u

3. YerbipéxyroabHuku (204)

YetsipexyronabHuk. [lapannenorpamm, Teopembl
O CBOWCTBaxX CTOPOH, YIVIOB M JHAaroHaJIeu ma-
pajuiesorpaMma U ero npu3Haku.
[IpsiMmoyronbHUK, TeopeMa O pPAaBEHCTBE Jua-
roHaJIell IPSAIMOYTOJIbHUKA.
Pom0, Teopema o cBoOCTBE JUaroHaieu.
KBanpar.

Tpaneuus, cpeaHsis IMHUA TpareLuu; PaBHO-
OenpeHHast Tpanenus

@opMyJIMpPOBaTh OMNpPEICICHUs MapajierorpaMmma, Mps-
MOYTOJIbHUKA, KBajpara, poMOa, Tpanemnuu, paBHOOEAPEH-
HOM M MPSAMOYTOJIBHOW Tpamenuu, CpeaHell JIMHUN Tparie-
L[MY; PACIIO3HABATH U N300paKkaTh UX HA YEPTEXKAX U PU-
CYHKax.

®opMyJIMPOBAaTh U 10KA3BIBATH TEOPEMBI O CBOMCTBAX U
MpHU3HAKaX Mapajjenorpamma, npsMoyrojibHuKa, KBajapa-
Ta, poM0Oa, Tpanemuu.

HccnenoBath cBONCTBA YETHIPEXYTOJBHUKOB C TIOMOILBIO
KOMITBIOTEPHBIX POTPAMM.

Pemarh 3a71auum Ha NOCTPOEHHME, OKA3aTEIbCTBO U BbI-
yncieHus. MoaeJnpoBaTh YCIOBHE 33J1a4d C MTOMOLUIBIO
4yepTeka WIN PUCYHKA, MPOBOAUTH OIOJIHUTENBHBIE T10-
CTPOEHHS B XO/I€ PEILICHUSI.

Boieasite Ha ueprexe KOH(Urypauuu, HEOOXOAHWMBIE
JUISL IPOBEJEHUSI 0OOCHOBAHMM JIOTMYECKUX IIAroB perie-
HUSL.

HNHTepnpernpoBaTh MOJYYEHHBIN PE3YJIBTAT U COITOCTAB-
JSITh €70 C YCIOBUEM 3a/1a4U

YMeHue BbIIBUTaTh THIOTE3bl MPHU
pelieHun y4eOHBbIX 3a]a4, TTOHUMAaTh
HEO0OXOMMOCTh MX ITPOBEPKH.
YMeHne NpuMEHATh UHAYKTHBHBIE U
JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HUW, BUACTh pa3jIMYHbIE CTPATETUU
pEIICHUS 3a/1a4.

YMeHue CaMOCTOSTEIHLHO CTaBUTH
[eNH, BBIOMpaTh M CO3/1aBaTh alro-
PUTMBI JUJIsl pelleHus] yueOHBbIX MaTe-
MaTHUYECKHX TPOoOIIeM.

YMeHune TUTAHHPOBATH M OCYIIECTB-
JSATh JI€ATEeNIbHOCTh, HAIMPABIECHHYIO
Ha peIIeHHUE 3aJa4d HCCIeq0BaTelb-
CKOI'0 Xapakrepa.

4. MuoroyrojasHuku (104)

MHoroyronsHuK. Bellykiible MHOTOYTIOJIBHUKH.
[IpaBunbHBIE MHOrOYrOJBHMKM. Teopema o
CyMME YIVIOB BBINYKJIIOTO MHOIOYIOJIbHUKA.
Teopema 0 cymMMe BHENIHHMX YIJIOB BBIINYKJIOTO

Pacno3snaBaTh MHOTIOYroJbHUKH, (OPMYJHPOBATH OIl-
peneneHne U NPUBOAMTH IIPUMEPbl MHOTOYTOJIbHUKOB.
®opMyJIMPOBATh U J0KA3bIBATh TEOPEMY O CYMME YIJIOB
BBIIYKJIOTO MHOTOYTOJIbHHKA.

YMeHHe BbIIBUraThb THUIIOTE3Bl IIpU
pelieHnr y4eOHBIX 3ajad, MOHUMATh
HE00XOAUMOCTh UX POBEPKU.

YMeHHe TPUMEHSTh UHAYKTUBHBIE U
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MHOTI'OYyT'OJIbHHUKa

HccaenoBarb CBOWCTBA MHOIOYIOJBHHMKOB C ITOMOILIBIO
KOMIIBIOTEPHBIX IPOTPAMM.

Pemate 3a1a4M Ha IOKA3aTEIbCTBO U BBIYUCIICHUS.
MopenupoBarh yCIOBHE 3a7add C IOMOLIBIO 4YEpTEXkKa
WJIM PUCYHKA, HPOBOAUTH JOIOJIHUTENBHBIEC IIOCTPOCHUS B
XOJI€ PELICHMS.

HNHTepnpernpoBaTh NOJIYYCHHBIA PE3YJIbTAaT U COMOCTAB-
JATh €70 C YCIOBUEM 3a/1a4U

JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HUH, BHICTh pa3IMYHBIC CTPATETUU
pelIeHus 3a1a4.

YMeHne CaMOCTOSITEIbHO CTaBUTh
L[eNH, BBIOMPATh M CO3AaBaTh ajro-
PUTMBI JIJIsl PEUICHUs YY4eOHBIX MaTe-
MaTUYECKHUX MPOOJIEM.

YMeHHne TUTaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTb, HAIIPABJICHHYIO
Ha peIICHHUE 3aJa4 HCCIIEeI0BATEIIb-
CKOTO XapakTepa.

5. OkpyxkHOCTH U KpyT (204)

OxpyxHocTb u kpyr. Llentp, paauyc, tuamerp.
Hyra, xopaa. CexTop, cermeHT. LleHTpanbpHbIi,
BIMCAHHBINA YTOJ1, BEJIMYMHA BIIMCAHHOTO YyIJIA.
B3auMHOe pacnosnoxeHue NpsMon U OKpYKHO-
CTH, IBYX OKpYykHOCTeil. KacaTenbHas u cexy-
as K OKpYy’KHOCTH, UX CBOWCTBA.

BrnucanHple W ONHCAaHHBIE MHOT'OYTOJIBHHUKH.
OKpy’KHOCTb, BIMCAHHAs B TPEYTOJIbHUK, U OK-
PY/KHOCTb, OIIMCAaHHAs OKOJIO TPEYrOJbHHKA.
TeopeMbl 0 CylIECTBOBAaHUM OKPY>KHOCTH, BIIH-
CaHHOM B TPEYrOJbHHUK, U OKPYKHOCTH, OIIH-
CaHHOM OKOJIO TPEYTOJIbHUKA.

Bnucannbie u onrcaHHBIE OKPYXHOCTH Mpa-
BUJIBHOI'O MHOTI'OYT'OJIbHUKA.

@opMyIIbl I BBIYMCIICHHUS] CTOPOHBI MPABUIIb-
HOT'O MHOTOYT'OJIbHMKA; PaJnycCa OKPYXKHOCTH,
BIMCAHHOW B NPABWJIbHBIA MHOT'OYTI'OJIHHK; pa-
JUyCa OKPYKHOCTH, OITMCAHHON OKOJIO ITPaBUJIIb-
HOT'O MHOTOYTOJIbHUKA

®opMyIMpPOBATh ONPEICICHUS TOHATUM, CBA3aHHBIX C
OKPYXHOCTBIO, IEHTPAJIbHOI'O U BIIMCAHHOTO YIJIOB, CEKY-
LIEH ¥ KacaTeIbHOM K OKPYKHOCTH, YIJIOB, CBSI3aHHBIX C
OKPY>KHOCTBIO.

®opmMyIMpPOBATh U J0KA3bIBATH TEOPEMBI O BIIMCAHHBIX
yIilax, yrilax, CBA3aHHBIX C OKPY>KHOCTBIO.

N300paxkarb, pacno3HaBaThb U ONMCHIBATH B3alMHOE
PacCIOJIOKEHUE TIPSIMOU U OKPY’KHOCTH.

N306paxats 1 GopMyJIMpOBATH ONpPENEICHUS BIIMCAH-
HBIX U OIIMCAaHHBIX MHOI'OYTOJIbHUKOB U TPEYTOJIbHUKOB;
OKPY’KHOCTH, BIINCAHHOM B TPEYT'OJIBHUK, U OKPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEYTOJIbHHUKA.

®opMyIMpPOBATh U 10Ka3bIBATh TEOPEMBI O BIUCAHHOMN
Y OIIMCAaHHOU OKPY>KHOCTSAX TPEYIOJBbHUKA U MHOTOYTI'0JIb-
HUKa.

HcceaenoBath cBOiicTBa KOH(PUTypaluid, CBSI3aHHBIX C OK-
PYKHOCTBIO, C TIOMOIIBK) KOMITBIOTEPHBIX IPOIPAMM.
PemaTe 3a1a41 Ha IOCTPOCHUE, T0KA3ATENBCTBO U BBIUHC-
JICHUS.

MoaeaupoBaTh yCIOBHE 33Ja4yd C IOMOILBI 4YepTexa

YMeHue BBIIBUTaTh TUIOTE3Bl MPU
peleHny y4yeOHBbIX 3ajjady, MOHUMATh
HEOOXOJUMOCTb UX IPOBEPKH.
YMeHune MpUMEHSATh MHAYKTHBHbBIE U
JNENYKTUBHBIE CIOCOOBI  paccyxie-
HUM, BHUJETh pa3IMyYHBIE CTPAaTETUU
peleHwus 3a1ad.

YMeHHne CaMOCTOSITEIBHO CTAaBUTh
1le7TM, BBIOMpaTh U CO3/JaBaTh aliro-
PUTMBI JUIsl pelIeHus] y4eOHbIX MaTe-
MaTUYECKHUX MPOOJIEM.

YMeHHne IUIaHUPOBaTb M OCYIIECTB-
JSTh  IEeSITETbHOCTh, HAIPaBICHHYIO
Ha peUIeHHe 3aJlad4 MCCIIe0BaTeNb-
CKOTO XapakTepa.
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WIN PUCYHKA, POBOAUTH JIOTIOJIHUTEIbHBIE TIOCTPOCHNUS B
XOZI€ PeIICHHUS.

Boieasite Ha ueprexe KOH(Urypauuu, HE0OXOAUMBIE
JUISL TIPOBEJICHNUSI 0OOCHOBAHHMH JIOTHUECKHUX IIaroB pere-
HUSL.

HNHTepnpeTrnpoBaTh NOITYYCHHBIH PE3yIbTaT U COMOCTAB-
JISITh €T0 C YCJIOBHUEM 33/1a4H

6.'eomeTpuueckue npeodopazosanus (104)

[Tonsitue o paBenctse ¢uryp. [lonsTue nBrxe-
HUS: OCEBas U EHTpaJIbHAsl CHMMETPHUH, Mapa-
JIeTbHBIN IepeHoc, moBopoT. [lousTre o moxo-
Ooun GUryp ¥ rOMOTETUI

O0BACHATH U WIJIIOCTPHPOBATH IOHATHS paBEHCTBA (u-
ryp, nogo6usi. CTpouTh paBHbIE U CUMMETPUYHBIE QUTY-
Pbl, BBINOJIHATH NapaJljiebHbI IEPEHOC U TOBOPOT.
HccaenoBarbh CBONCTBA JBMKEHHUH C IOMOIIBIO KOMIIb-
IOTEPHBIX POrPaMM.

BbINOJHATHL IPOEKTHI 110 TEMAaM F€OMETPUUECKUX TIPE00-
pa3oBaHUM HA INIOCKOCTH

YMeHne IUIaHUPOBaTh M OCYIICCTB-
JATh ACATCIIBHOCTb, HAIPAaBJICHHYIO
Ha peIICHHUE 3aJa4 HCCIIeI0BATEIb-
CKOT'O XapakTepa.

7. IlocTpoeHus ¢ IOMOUILIO UPKYJIS U JIUHEHKHU (54)

[TocTpoeHHs ¢ TOMOIIBIO IUPKYJIS U THHEHKH.
OcHOBHBIE 33/1a4M Ha TIOCTPOCHHUE: JIeJICHUE OT-
pe3Ka MoroJjam; MOCTPOeHHe yriia, paBHOTO JAaH-
HOMY; ITOCTPOEHHUE TPEYTOJILHUKA TI0 TPEM CTO-
pOHaM; MOCTPOEHUE MEPIEHANKYISIpA K MPSMOK;
MIOCTPOEHHUE OMCCEKTPUCHI yTa; IeJICHUE OTPEe3-
Ka Ha 7paBHbBIX YacTeH

Pemarhb 3a7aun Ha TOCTPOEHHUE C MOMOLIBIO IUPKYJIS U
JIUHENKH.

HaxoauTthb yciaoBusl CylIECTBOBAHUSI PELICHHUS], BHIIIOJIHATD
MIOCTPOCHHUE TOYEK, HEOOXOAUMBIX JJISi MOCTPOEHUS HCKO-
MOH (UTYpBHI.

Jloka3pIBaTh, YTO MOCTpPOEHHas (uUrypa yAOBIETBOPSET
YCIOBUSAM 3a7auu (OmpeAeasiTh YWCIO PELICHWH 3amadu
IIPU Ka>kJIOM BO3MOXXHOM BBIOOPE JTaHHBIX )

YMeHue BUIETH MaTEMATHYECKYIO
3a/1a4y B KOHTEKCTE MpoOJIEMHOI cH-
TyalMd B JPyIUX JUCLHMIUIMHAX, B
OKPY’KaIOIEeH KU3HU.

Hmerb nepBOHAYANIBHBIE MPEICTAB-
JeHust 00 uAesIxX U O METoJax Mate-
MaTUKA KaK YHUBEPCAIBHOM SI3BIKE
HAayKHd U TEXHHMKH, CPEACTBE MOJEIIH-
pOBaHUs SBJICHUM U IIPOLIECCOB.

8. H3mepeHune reoMeTpuyYecKUX BeJIHYUH (254)

Jlnuna otpeska. /[nuna tomanoi. [lepumerp
MHOT'OYTI'OJIbHUKA.

PaccrosiHne ot Ttoukm no mpsimoin. PaccrosHue
MEXly MapajIebHbIMU IPSIMbIMHU.

OO0bsICHAT, ¥ WILJIIOCTPUPOBATH TOHATHE IEpUMETpa
MHOI'OYTOJIbHUKA.

®opMy/IMPOBATh ONPEIEICHUS PACCTOSHUSA MEXKIY TOY-
KaMH, OT TOYKH 0 IPSIMOU, MEKIY MapajieIbHbIMU IIpsi-

YMeHue BUIETH MaTEMATHYECKYIO
3a/1la4y B KOHTEKCTE MPOOJIEMHON cH-
Tyallud B JPYTHUX JIUCHUIUIMHAX, B
OKpYKarOIIEeH )KU3HMU.
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JInuHa OKpYKHOCTH, YHUCJIO JI; JJMHA JYT'H
OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHON LIEHTPAJIILHOTO YIJIa U AJTUHOM Tyru
OKPY>KHOCTH.

[TonsTre muowmaau miockux ¢uryp. PaBHo-
COCTaBIICHHBIC U paBHOBeNHKUE Gurypsl. [1mo-
uaap npsmMoyrosbHuka. [Inomaau napanieno-
rpaMma, TpEyroJibHUKa U Tpanenuu (OCHOBHbBIE
dbopMmy1ibl). opMyIbL, BEIpAXKAIOIIHE IO
TPEYTroJbHUKA Yepe3 JBE CTOPOHBI U YTOJl MEX-
1y HUMU, 4yepe3 MepuMeTp U panyc BIIUCAHHOMN
okpyxHOCTH; hopmyia ['epona. [liomaas MHO-
royrosibHuKa. [1nomaap kpyra u miomaas cex-
Topa. COOTHOILIEHNE MEXTy MJIOIIAASIMU T10-
TNOOHBIX UTYp

MBIMH.
@®opMyIHPOBATH U 00BACHATH CBOMCTBA JUIMHBI, Tpalyc-
HOM MEpBI yIiia, INIOIIAIH.

@®opMy/IMPOBATh COOTBETCTBUE MEXAY BEIMYMHOMN IICH-
TPaAJILHOTO YIJIa U JUIMHOW AYT'H OKPY>KHOCTH.

OO0BbSACHATH U WITKOCTPUPOBATH NOHATUS PABHOBEIMKUX
Y PaBHOCOCTABIICHHBIX QUTY.

BoiBoauTh (opmynbl Iuiomianel mpsIMOYrojibHHUKa, Ia-
pajuieniorpamMma, TpeyroJIbHUKa U TPaIeluu, a Takxe Gop-
MyJly, BbIpaXXaroU[yl0 IJIOIIAAb TPEYroJbHUKA 4epe3 JBE
CTOPOHBI U YrOJ MEXIY HUMH, JUIMHY OKPYXHOCTH, ILIO-
maab Kpyra.

Haxonuth miomanbs MHOTOYTOJbHUKA pa30MEHHEM Ha
TPEYTrOJIbHUKU U YETHIPEXYTOJIbHUKU.

OO0BSICHATH 1 WIIOCTPUPOBATH OTHOILEHUE IUIOIIAJECH
no00HBIX (uryp.

Pemars 3a1aun Ha BBIYMCIICHUE JTUHEWHBIX BEJIUYUH, Ipa-
JIyCHOM Mephl yIjla W IUIOLAAEH TPeyrojabHUKOB, YEThI-
PEXYTOJIbBHUKOB U MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTHU
U wiom@aan kpyra. Onupasich Ha JaHHBIE YCIOBUS 3a/auu,
HAXOJAUTh BO3MOXKHOCTH TPUMEHEHHUS HEOOXOTUMBIX (op-
MyJ1, IpeoOpa3oBbIBaTh (POPMYIIBI.

Hcnonb3oBath Gopmyssl 1jis 000CHOBaHUS JOKa3aTeNb-
HBIX PACCYKJIEHUHN B XO/I€ PEILICHUS.

HNHTepnpernpoBaTh MOTYYEHHBIN PE3yIbTaT U COMOCTAB-
JISITh €70 C YCIOBUEM 3a7auu

HNMers 1epBOHAYAIBHBIC IIPEICTAB-
JeHus o0 uaesx U O MeToJlax MaTe-
MAaTUKU KaK YHHUBEPCAIBHOM S3BIKE
HayKM M TEXHUKH, CPENCTBE MOJCIIN-
pOBaHUs ABJICHUI U IIPOLIECCOB

9. Koopauuats! (104)

JlexapToBBI KOOPAWHATHI HA IIJIOCKOCTH. Y paB-
HeHue npsaMoil. KoopauHatsl cepefuHbl 0Tpe3-
ka. @opmysa pacCTOSAHMS MEXAY ABYMs TOUKa-
MU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH

OO0bsICHATH, M WIIOCTPUPOBATH TOHATHE JEKAPTOBOM
CHUCTEMBI KOOPJUHAT.

BbiBoauTH 1 HCNOJIB30BATH (GOPMYIBI KOOPIAMHAT CEpe-
JUHBI OTpe3Ka, PACCTOSHUS MEXAY ABYMsS TOYKaMH ILIO-
CKOCTH, YPaBHEHUS IPSIMOM U OKPYKHOCTH.

BbINOTHATL NPOEKTHI 110 TEMAaM HCIOJIb30BaHUS KOOP-

YMeHue BUIETH MaTEMATHYECKYIO
3a/1a4y B KOHTEKCTE MPOOJIEMHON CcH-
Tyallud B JPYIHMX JIUCHUIUIMHAX, B
OKpY>KaroILEeH )KU3HHU.

HmeTh nepBOHAYANIBHBIE MPEICTAB-
JeHusi 00 UAeIX U O METOJax MaTe-
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AWUHATHOTO MCTOJA IIpHU PCIICHHUU 3ada4 Ha BbIYMUCICHUA U
JOoKa3aTecJbCTBa

MAaTUKHW KaK YHUBCPCAJIBbHOM S3BIKC
HayKM M TEXHUKH, CPENCTBE MOJCIIN-
pOBaHUs SABJICHUI U IIPOLIECCOB

10. BekTopsi (104)

Bekrop. lymaa (Moayss) BekTopa. PaBeHCcTBO
BekTOpoB. Koyumueapusie BekTopel. Koopau-
HaThbl BEKTOpa. Y MHOKEHHUE BEKTOPA HA YUCIIO,
CyMMa BEKTOPOB, Pa3JI0KEHUE BEKTOPA 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPaM. YTOJ MEXAY BEK-
topaMu. CKaJIipHOE IPOU3BEIEHUE BEKTOP

®opMyJIMPOBATh OIPEACICHUS M WIIIOCTPUPOBATH I10-
HATUS BEKTOPA, AJIUHBI (MOIyJIsl) BEKTOPA, KOJIIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.

BbruncasiTes JUIMHY U KOOPJAUHATHI BEKTOPA.

Haxoautp yron Mexay BEKTOpamH.

BbInoJHATH onepanuu HaJl BEKTOpaMHu.

BbINOJHATHL NPOEKTHI 110 TEMaM HCIIOJIB30BAHUS BEKTOP-
HOT'O METO/JIa IPU PEILECHUH 3a/1a4 Ha BHIYUCIICHUS U JI0Ka-
3aTeIbCTBa

YMeHHe TOHHMMAaTb U HCIOJIB30BATh
MaTeMaTUYECKUE CPEACTBA HATIIAHO-
CTH.

YMeHue NpuMEHATh UHAYKTHBHBIE U
JIelyKTUBHbIE CIOCOOBI paccyxkiae-
HUW, BUACTH pa3jIMYHbIE CTPATETUU
pelIeHus 3a1ay.

YMeHHe IUIaHMPOBAaTH M OCYIIECTB-
JATh JI€ATEIIBHOCTh, HAIPABIICHHYIO
Ha PCIICHUE 3a1ad HCCIEI0BaTEIb-
CKOI'0 Xapakrepa,

11. DnemenTshlI JOTUKH ( S4)

Onpenenenne. AKCHOMBI U TeOpeMBI. [[o-
Ka3aTeJbCTBO. [0Ka3aTenbCTBO OT MIPOTUBHOTO.
Teopema, obparnas ganHoi. [Ipumep 1 KOHTp-
IpuMep

Bocnpou3Boauts  (HOpMYyIHPOBKU  OIpEeNICHHI; KOH-
CTPYMPOBATh HECJIOXKHBIE ONPENEICHUS CAMOCTOSTENBHO.
Bocnipou3Boauts (GopMyIMpPOBKU U J0Ka3aTENIbCTBA U3Y-
YEHHBIX TEOPEM, NPOBOAUTH HECIIOKHBIE JOKa3aTeNIbCTBA
CaMOCTOSITENIbHO, CChLIATBCA B XOA€ OOOCHOBaHMM Ha
oTpezieNieHus, TEOPEMbI, aKCHOMBI

YMeHHe NOHMMAThb U HUCIOJIB30BaTh
MaTeMaTHYECKUE CPEACTBA HATJISAHO-
CTH.

YMeHue npuUMeHATh UHAYKTUBHBIE U
JIelyKTUBHbIE CHOCOOBI  paccyxiae-
HHAW, BUIETh pa3JINYHBIE CTPATETHUH
pelIeHNs 3a/1ay.

YMeHune IUIaHMPOBAaTH M OCYIIECTB-
JATh JI€ATEIIBHOCTh, HAIPABIICHHYIO
Ha pEIICHHE 3a7ad HCCIEN0BaTENb-
CKOI'0 Xapakrepa;
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IHoypounoe miianuposanue. Marematruka. S Kiace
(I BapuanT. 5 yacoB B HeAento, Bcero 175 yacor

II BapuaHT. 6 yacoB B Hefem0, Bcero 210 yacoB)

®
= Kosaun4yecTBo yacon XapaKkTepuCcTHKAa OCHOBHBIX BH/I0B /1eATeILHOCTH
& = Conep:xkanue y4eOHO-
S = YYeHHMKA
e = ro Marepuaja . .
m = (Ha ypoBHE y4eOHBIX AeiiCTBHI)
= I I
I'nasa 1
20 23
HarypaabHble yucia
Psin HaTypanpHBIX Y- 2 2 | Onucvieams CBOWCTBA HATypaJbHOTO psina. UuTarh
cenl Y 3alIUCBhIBATh HATypaJbHbIC YHUCJIA, CPAaBHUBATh
Y YIIOPSI0YMBATh UX.
Ludpsr. 3 3 | Pacnosnasams Ha depTexax, PHCYHKaX, B OKpykKa-
IOIIEM MHPE OTPE30K, MPAMYIO, JI IJIOCKOCTb.
JlecsaTruHas 3anuch Hm P p > 1P Vy > I
WBOJIUTH MIPUMEPBI MOJICNIEN ATUX (PUTYP.
HaTypaJIbHbIX YHCEII PHBO PUMED A uryp
Hsmepams nnvHbl 0Tpe3koB. CTpOWUTH OTpE3KH 3a-
Otpe3ox 4 5 | AQHHOW JJIMHBI. PeIaTs 3afa4u Ha HAXOXKJCHUE JUTHH
OTPE3KOB. BbpIpaxkaTp OJHM €OWHHUIIBI JJIUH YEPE3
[710CKOCTE. 3 4 | apyrue. IlpuBoauTs mpuMepsl TPUOOPOB CO MIKaja-
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Conep:xkanue y4eOHO-

Kouun4yecTBO yacoB

XapaKTepI/ICTI/IKa OCHOBHBIX BHJI0B J1€ATCJIBHOCTHA

=
= §
s B Y4YE€HHKA
5 = ro MaTepuasa . .
T = (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
= I I
[Ipssmas. Jlyu MH.
4 Ikana. 3 3 | Cmpoume Ha KOOPAMHATHOM Jy4e TOUKY C 3aJaHHOi
KOOPJIMHATOM, ONIPEACNATh KOOPAUHATY TOUKH
KoopaunaTtHbIi 1y4
5 CpaBHeHUE HaTypaib- 3 4
HBIX YUCE
IToBTOpEHNE U CUCTE- 1 1
MaTH3alus yaeOHOTO
MaTepuaa
KonTtpomnbHas 1 1
pabota Ne 1
I'nasa 2
Ci0okeHHe U BbIYUTAHUE 16 19
HATYPAJbHBIX YK CE
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

I I
6 CnoxeHue HaTypaib- 4 5
HBIX yncen. CBoicTBa
CJIOKEHUS
7 Briunranue HaTypab- 5 6
HBIX YUCE
8-9 Yucnosbie 1 OyKBEH- 3 3
HbIE BeIpakeHus. Pop-
MYJIbI
KontponsHas pabota 1 1
No 2
10 VYpaBHeHue 3 4

Dopmynuposams CBOWCTBA CIOXKEHUSI U BBIYMTAHUS
HaTypaJbHbIX YHCEJ, 3alKChiBaTh 3TH CBOWCTBA
B BUjie ¢opmyn. [IpuBoauTh TpUMEpPHI YHUCIOBBIX
1 OYKBEHHBIX BbIpaxkeHud, ¢opmyn. CocTaBisaTh
YHUCJIOBbIE U OYKBEHHbBIE BHIPAXKEHUSI IO YCIOBUIO
3agaun. Pemath ypaBHEHU HA OCHOBAaHUM 3aBHCUMO-
CT€ MEXIy KOMIIOHEHTaMH JIEMCTBUM CIIOKEHUS
Y BbIYMTaHUs. PemaTh TEKCTOBBIE 3a/1a4i C TOMOUIBIO
COCTaBJICHUS YPABHECHUM.
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KoauuecTBO 4acoB XapaKkTepuCTUKA OCHOBHBIX BU/I0B JAeATEJIbHOCTH
yuyeHHKAa
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

Coaep:xanue yueOHO-
ro MaTepuaa

Howmep
naparpada

I'naga 3
YMHO:KXeHue U Je-
37 45
JIeHHe
HATYPAJbHBIX Y-
ces
11 Ymuoxenue. [lepeme- 4 5
CTUTEJILHOE CBOMCTBO
YMHOKEHHUSI
11 CouerarenbHOE U pac- 3 4

MPENEIUTEIIBHOE CBOK-
CTBA YMHOXEHUS
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

I I
12 Henenune 7 8
13 JlenmeHne ¢ OCTaTKOM 3 3
16 Crenenb yucna 2 3
17-19 [Tnomans. [nomans 4 5
MPSIMOYTOJIbHUKA
KontponsHas paboTa 1 1
No 4
20 [IpsiMmoyroJibHBIN Ta- 3 4
pautenenunen. [Tupa-
MU
21 O0BEM NPAMOYTOIBHO- 4 3)
o Mapajuiejenuneaa

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

21 KombunaTopHble 3a1a- 3 4
9K
IToBTOpEHUE U CUCTE- 2 2
MaTHu3alus y4eOHoro
MaTepuaia
KoHnTtposnbHas pabota 1 1
Ne 5
I'nasa 4
OGbIKHOBeHHbIE | 1O 20
apoou
22-24 [TonsiTHe OOBIKHOBEH- 5 6
HOU ApoOu
25 [IpaBunbHBIC U HETIpa- 3 3 | Pacnosnasams OOBIKHOBEHHYIO APOOB, MPaBUIIBHBIC

BUJIbHBIE 1pobu. Cpas-

N HCIIPABUJIBHBIC I[pO6I/I, CMCIIAaHHBIC YHUCJIA.
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Howmep

naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

HEHHe JIpooeit

26

CrnoxeHHEe U BBIYMTa-
HUE apo0eii ¢ ouHa-
KOBBIMHU 3HAMCHATEIISI-
MU

27

Hpobu u nenexnue
HATypaJbHbIX YUCEI

28-29

CwMelagHbple 4ucia

[loBTOpEHUE U cHUcCTeE-
MaTu3alus yaeoOHOro
Martepuana

KonTtponbHas pabota
Ne 6

YuraTh M 3anuchiBaTh OOBIKHOBEHHBIE ApOOHU, cMe-
niaHHble yrcia. CpaBHUBATh OOBIKHOBEHHBIE IPOOH C
paBHbIMU 3HaMeHatensiMu. CKIIaJpIBaTh U BHIYUTATh
OOBIKHOBEHHBIE JIpOOHM C paBHBIMH 3HAMEHATEISIMHU.
[Ipeobpa3oBbIBATH HETIPABUWIbHYIO poOb
CMELIaHHOE 9HUCIIO

B HCIIPABUJIbHYIO IIpO6I:. YMeTh 3anuchiBaTh PE3YIib-

B CMCIIaHHOC qHucCJIo,

TaT JENIEHUs ABYX HATYPAJIbHBIX YHCET B BUJIE OOBIK-
HOBEHHOM 1po0wu.
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

| I
I'naea 5 48 55
JdecsaTuanbie Apo-

on

30 [IpencraBnenmue 4 5
0 JIECSITUYIHBIX JPOOSX

31 CpaBHEHHE JIeCATHY- 3 4
HBIX Ipo0Oeit

32 Ci0oXeHue 1 BbIYUTA- 6 7
HUE ACCATUIHBIX JIPO-
Oent

33 OxpyrieHue Yrcel. 3 3
[Tpukuaku
KouTtponbHas pabota 1 1
No 7

PCZCI’ZOS’HCZGCZWIb, quTartb M 3allMChIBATh JCCATHUYHBIC
IIp06I/I. Ha3piBaTh pa3piaabl OCCATHYHBIX 3HAKOB
B 3aIlMCH OJCCATHYHBIX z[p06eﬁ. CpaBHI/IBaTB JCCATHNY-
ACCATUYHBIC

Hple napodu. OKpYIISTH

N HATypaJIbHBIC YHUCJIA. BrimoaasaTe IMPUKHUAKY

apoou

pE3yNbTaTOB BhIUMCICHUN. BhINOMHATE apudmeTrye-
CKHUE JICUCTBUA HaJ IECATUYHBIMU IPOOSMHU.

Haxooums cpennee apudMeTH4ecKoe HECKOIBKUX
yucen. [ IpyuBoauTe mpuMepsl CpeTHUX 3HAYEHUN Be-
JUYUHBL. Pa3bsCHATE, UTO TAKOE «OAUH MPOLEHTY.
[IpencraBiasTh NPOLIEHTHI B BUIE ACCITUYHBIX Ipo0ei
U JIecATUYHbIE 1poOu B BuE npoleHToB. Haxoauts
MPOLIEHT OT YKCIIA U YUCIIO 1O €ro MPOLIEHTAM.
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Howmep
naparpada

Coaep:xanue yueOHO-
ro MaTepuaa

Kouun4yecTBO yacoB

w
B

YMHOXEHUE 1ecATHY-
HBIX Ipo0ei

35-37

JleneHue necITUYHBIX
npobei

KoHTtposnbHas padorta
Ne 8

38-39

Cpennee apudmernue-
ckoe. CpenHee 3Hayve-
HUE€ BEJIMYUHBI

40

[Iponenter. Haxoxae-
HUE MMPOLEHTOB OT
qucia

40

Haxoxaenue uncna mo
€ro MpOoLEHTAM

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)
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Kouun4yecTBO yacoB

=
5y g Conep:xkanue y4eOHO-
z = ro MaTepuaa
= £
= I I
[ToBTOpEHUE U CHCTE- 2 2
MaTu3alus yaeOHOro
MaTepuana
KoHnTtposnbHas pabota 1 1
Ne9
41 VYron. O6o3HaueHue 2 2
yIJI0B
42 Bune! yrios. U3mepe- 5 5
HUE YTJIOB
MHOTrOyTOJIbHUKH. 2 3
PaBnbie purypst
TpeyrojapHUK U €ro 3 4
BU/IBI
[TpsIMOYTOJIbHUK. 3 3

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

Pacnosnasams Ha dyepTexax U PUCYHKax yIJibl, MHO-
TOYTOJIbHUKH, B YaCTHOCTH TPEYTOJBHUKH, MPSIMO-
yroJIbHUKH. Pacmo3HaBaTh B OKpY’KalomeM MHUPE MO-
JIeH 3TUX (uryp.

C momoIp0 TPaHCIOPTHPA U3MEPATH TPATyCHBIE Me-
PBI YIJIOB, CTPOUTH YTJIbl 3aJaHHON I'PaJlyCHOU MEpHI,
CTpOUTH OuccekTpucy nanHoro yria. Kiaccuduum-
poBath yribl. KnaccuduuupoBarh TpeyroiabHUKHU 10
KOJIMYECTBY PABHBIX CTOPOH W MO BHUAAM HX YTJIOB.
OnuceIBaTh CBOMCTBA MPSMOYTOJIbHUKA.

Haxooums ¢ nnomonisio GopMyst IEpuMETphl MPSMO-
yroJIbHUKa W KBajpaTa. Pemars 3a1aun Ha HaX0XJae-
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Howmep
naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

Ock cummeTtpuu ¢Gury-
pHI

IToBTOpEHUE U CUCTE- 1 1
MaTHu3alus y4eOHoro
Martepuaia
KoHnTtposnbHas pabota 1 1
No 10
IloBTOpEeHME
U CHCTeMaTH3alus
19 29

yueOHOro MmaTepu-
ajia

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

HUE IEPUMETPOB NPSMOYIOJbHUKA U KBaJapara, rpa-
JTyCHOM MEpBI YIJIOB.

Cmpoumpb JOTUYECKYIO LENOYKY PaCCy’KICHUHU, CO-
IIOCTABJIATH IOJYYEHHBIN PE3yJbTaT C YCIOBUEM 3a-
Ja4H.

Pacnosnasams Gurypsel, UMeroIe 0OCh CAMMETPUU.
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Howmep

naparpada

Conep:xkanue y4eOHO-
ro MaTepuasa

Kouun4yecTBO yacoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH
YUYEHHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

YrpaxxHeHus

JUJIs1 TOBTOPEHUS Kypca

5 kJacca

18 28

KoHTposnbHas padorta
Ne 11
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IToypouHoe miianupoBanue. Marematuka. 6 kjiacc

(I BapuanT. 5 yacoB B HeeII0, Bcero 175 4acoB)
II BapuaHT. 6 YacoB B Hefem0, Bcero 210 yacoB)

S
=¥ Koumye-
s 3 Conep:xxanue yueOHOTO XapakTepuCcTUKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUEHUKA
CTBO 4Ya- . .
s S MarepHaJa (Ha ypoBHe y4eOHBIX 1eliCTBHI)
=
=)
T
I I
I'nasa 1
Jle1uMOCTh HATYPAJIBHBIX YH- 17| 22
ces
1 JlenuTenu u KpaTHbIE 2 3 | @opmynuposams onpenenaeHus MOHATHI: 1eIUTENb, KPaTHOE, TPOCTOE YUCIIO,
COCTaBHOE YHCJIO, OOIIHI JIeTUTENh, HAanOONBIINI OOIIUHA ASIIUTEIh, B3AUMHO
2 IIpu3HaKy IeIMMOCTH 3 3 | mpocTsle uncia, odImee KpaTHOE, HaMMeHbIIee 00IIee KpaTHOE U TIPU3HAKH Jie-
Ha 10, Ha 5 n Ha 2 IMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
3 TIpy3HAKH JETUMOCTH 3 4 | Onucvlieams npaBuIla HAXOXkACHUS HanOombIero odmero aeaurens (HOL),
Ha 9 ¥ Ha 3 HauMeHbliero oomero kparHoro (HOK) Heckonbkux unces, pa3ioxKeHus
HATYpaJILHOTO YKCiIa Ha IPOCThIC MHOKUTENN
4 [IpocTeie u cocTaBHbIE 2 3
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S
=¥ Koumnue-
S = Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO 4a- y .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
e,
s COB
S
=
I 1
qucia
5 HauGonpiumit o0mumi 3 4
JIETUTEIb
6 Haumensiiee o61iee 3 4
KpaTHOE
KoHntposnbHas padorta 1 1
No 1
I'naea 2
38 | 47
OObIKHOBEHHBbIE APOOH
7 OCHOBHOE CBOWCTBO 5 3 Dopmynuposams ONIPEACIICHUS TIOHATUN: HECOKpaTUMas Ipo0b, oO1uii 3Ha-
Ipobu MEHaTeNb ABYX ApoOei, B3auMHO oOpaTHbIC yucia. [[puMeHaTh OCHOBHOE
CBOMCTBO 1po0u Jy1si cokpaieHus apooeit. [lpuBoautes 1pobu K HOBOMY 3Ha-
8 CoxkparueHne 1pooeit 3 4 | menaremo. CpaBHUBATh OOBIKHOBEHHBIE JPOOH. BHIMOIHATH apudMeTHIeCcKHe
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<
=3 KoJsnue-
S _g_ Conep:kanue y4eoHOro XapakTepuCcTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
CTBO Ya- . .
& s MaTepHaJia HA YPOBHE YUEeOHBIX AeHCTBHIi
S
= CcOoB
S
m
| 11
9 [IpuBenenue apodei k 4 S | mecTBUS HaJl OOBIKHOBEHHBIMU JAPOOSMH.
00111eMy 3HaMEHATEIIO.
. HaxoauTe aApo0b OT YKCIa ¥ YUCIIO TI0 33JJaHHOMY 3HA4eHHUIO ero apoou. [pe-
CpaBHenue poOeit
00pa3oBBIBATh OOBIKHOBEHHBIE JIPOOU B AecsiTUUHbIE. HaxonuTh necsaTuaHoe
10 | Crioskenne u Borautanye | 5 5 npuOIMKEHUE OOBIKHOBEHHOM ApOoOH
npobei
KontponbHas paborta 1 1
Ne 2
11 | YMHOXeH#He npobeit 5 6
12 Haxoxnenue npobu ot 3 4
YyHcia
KontposnbHas paborta 1 1
Ne 3
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S
=¥ Koumnue-
S = Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO 4a- y .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
e,
s COB
=)
=
I 1
13 | B3aumHO oOpatHbIe 1 1
qucia
14 | lenenue npobeit 5 6
15 | HaxoxaeHue yncia mno 3 4
3HAYEHUIO €T0 APOOH
16 | IIpeoGpazoBaHue 0ObIK- 1 2
HOBEHHBIX JIpo0el B Je-
CSITUYHBIC
17 | beckoHeuHbIE IEPUOIU- 1 2
YECKUE JICCATUIHBIC
Ipoou
18 | decsatuunoe mpuoiu- 2 2
KEHHUE OOBIKHOBEHHOM
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<
=¥ Koumnue-
s 3 Conepxxkanue yueOHOro XapakTepuCTHKAa OCHOBHBIX BU/I0B JAESITEJIbHOCTH YUCHHKA
CTBO 4a- . .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
e,
s COB
o
=
I 1
Ipobu
KontposnbHas pabota 1 1
Ne 4
I'naga 3
28 | 35
OTHOLIEHUS U IPONIOPLMHA
19 OTHOmIEHNA 2 3 | @opmynuposams onpene’eHNs MOHATHI: OTHOILIIEHHUE, TPOMOPIIHS, TIPOIICHT-
HOE OTHOIIIEHHE JIBYX YMCEN, MPSAMO MPOMOPLIMOHAIIBHBIE U 00OPAaTHO MPONOP-
20 IIponoprun 5 6 | nuonaneHbIe BenmuuHbl. IIpHMEHATh OCHOBHOE CBOMCTBO OTHOIICHHMS H OC-
HOBHOE CBOMCTBO nponopuuu. [I[puBoauTh NprMepsl M ONUCHIBATH CBOMCTBA
21 | IlpoueHTHOE OTHOLIE- 3 4 | BeNMuMH, HAXOALIMXCS B TIPMOH U 0OPATHOM TPOTIOPLHOHATBHBIX 3aBHCHMO-
HHC IBYX 9HCCIT crax. HaxoauTh MPOLEHTHOE OTHOLIEHHE JBYX YMCEI. J[elUTh YMCII0 HA TIpO-
MOPLIMOHAJIBHBIE YACTH.
KontponwsHas pabota 1 1 .
No S 3anucwvlieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOIICHUS, TIPO-
o
h OpLYH.
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=
=¥ Koumnue-
s 3 Conepxxkanue yueOHOro XapakTepuCTHKAa OCHOBHBIX BU/I0B JAESITEJIbHOCTH YUCHHKA
CTBO Ya- . .
& s MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
e,
s COB
o
=
I 1
22 | llpssmas u oOpaTHast 2 3 | Ananuzuposams MHGOPMAIIHIO, TIPEICTABICHHYIO
MPOMOPUHOHAIIBHBIE 3a- B BUJI€ CTOJIOUATHIX U KPYroBbIX nuarpaMm. [Ipencrasnsate nnpopmaiuio B BU-
BUCHUMOCTH JIe CTOJI0YATHIX U KPYTOBBIX AUArpaMM.
IIpusooums ipuMepbI CIy4alHbIX cOObITUN. HaXxouTh BEpOSITHOCTD CIy4aii-
23 Henenue uncia 2 2 | HOro COOHITHS B OMBITAX
B JaHHOM OTHOIICHUU C PaBHOBO3MO>XHBIMHU UCXOJaMH.
24 OKPYKHOCTb 1 KPyT 2 3 | Pacnosnasame Ha 4epTexax U PUCYHKaX OKPYKHOCTb, KpYT, LIMIMHAD, KOHYC,
cdepy, map u ux 3IeMeHThl. Pacrio3HaBaTh B OKpYKarOIIeM MUPE MOJIEH dTUX
25 JInuHa OKpYKHOCTH. 3 4 | puryp. CTpOUTH C MOMOIIBIO IUPKYIS OKPYKHOCTH 33JIaHHOTO paJInyca.
[Tnomans Kpyra N3o0paxkath pa3BEPTKH MWIMHAPA U KOHYca. Ha3zpiBaTh puOIMKEHHOE 3HAY -
HUe yncaa. HaxoauTs ¢ momotibio popMy IJIMHY OKPY>KHOCTH, TUIOMIAb KPY-
26 | Humuaap, KoHycC, map 1 1 |ra
27 | JuarpamMmbl 3 4
28 | CiyuaiiHble COOBITHS. 3 3
BeposATtHOCTS Cityyan-
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S
=¥ Koumnue-
S = Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO 4a- y .
s S MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
s COB
S
=
I 1
HOT'O COOBITHS
KoHnTtposnbHas pabota 1 1
Ne 6
I'naga 4
PanuonajbHbIE YHcJIa 72 81
U JeiicTBUA HAJl HUMH
29 | [lonoxuTenbHbIC 2 2 | Ilpusoodumsb IpUMEPHI UCTIONH30BAHMS TTOJIOKUTETBHBIX M OTPULIATEIBHBIX YH-
cen. opMynMpoOBaTh ONPEACIECHNE KOOPANHATHOU NpsiMOM. CTPOUTH HA KOOP-
U OTpHUIIATEIbHBIC YHCIa . . . .
JTUHATHOM MPSAMOM TOUKY C 3aJaHHOW KOOPJAUHATOM, ONIPEIEISITh KOOPIUHATY
TOYKH.
30 | KoopaunaTtHas npsmas 3 3
Xapaxmepuzoeams MHOXKECTBO LEJbIX uncen. OObSACHATH MOHITHE MHOXKECTBA
31 | Llesble uncia. 2 5 | pAllMOHAIIBHBIX YUCEIL.
Dopmynuposams onpeaeneHne Moy unciaa. Haxonuts Motyis uncha.
ParonanbHble 4ncia Cpasnueams pallioHaNIbHbBIE YKciia. BeIMOMHATE apudMeTuyecKkue 1eiCTBUS
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=
=¥ Koumnue-
s 3 Conepxxkanue yueOHOro XapakTepuCTHKAa OCHOBHBIX BU/I0B JAESITEJIbHOCTH YUCHHKA
CTBO 4a- . .
s S MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
s COB
o
=
I 1
32 Mopynb uncna 3 4 | HaJ pallMOHAIBHBIMH YKMCJIAMH. 3aMMUChIBATh CBOMCTBA apU(PMETUIECKUX JICH-
CTBUU HaJ| pallMUOHAIbHBIMU yuciaamMu B Buae ¢popmyn. HazeiBaTe k03 puiiu-
33 | CpaBHeHue yncen 4 4 | enT GyKBEHHOTO BBHIPAYKEHHS.
Ilpumenams CBOMCTBA IIPU PELICHUU YPaBHEHUN. PemaTh TEKCTOBBIE 3a1a4U C
KoHntposnbHas padorta 1 1 MOMOIIBIO ypaBHEHHIA.
Ne7
Pacnosznasams Ha yepTexax U pUCyHKaX NEPHIEHANKYIISIPHBIE U Mapajlie/IbHbIe
34 | Cnoxenue paroHab- 4 4 | npsiMble, GUTYPBI, UMEIOIINE OCh CHMMETPHH, [ICHTP CUMMETPHUHU. Y Ka3bIBaTh
HBIX YHCE B OKPY’KaIOIIEM MHUpe MoAeH 3TUX Guryp. DopmMynupoBaTh ONpeaeieHue
MEPIEHIUKYJIIPHBIX TPSAMBIX U MapaJIEAbHbBIX OPSIMbIX. CTPOUTH C OMOILBIO
35 | CBoiicTBa CIOXEHUS 2 3 | yroJbpHUKa TEPIEHAMKYIIIPHEIE IPSIMBIE M MApaJlIeIbHEIE IPIMBIE.
palMOHAIBHBIX YHCET .
ObvscHams U WUTIOCTPUPOBATH NOHITHE KOOPAMHATHOH mitockocT. CTpOUTh
36 | Bouuranue paruonans- | 5 5 | Ha KOOPAMHATHOM IJIOCKOCTH TOYKH C 3aaHHBIMU KOOPANHATAMH, OTIPEACTSTH
HEIX GHCe KOOPJIMHATHI TOYEK Ha TIO0CKOCTU. CTPOUTH OTAEIbHBIE IPAPUKU 3aBUCUMO-
CTel MEX]Iy BETUYMHAMHU M0 TOYKaM. AHAIM3UPOBATh rpadUKy 3aBUCUMOCTEN
KoHTpoIbHAs paboTa 1 1 | Mexay BenmuuuHamMu (paccTosiHuE, BpeMsi, TeMIeparypa U T. I1.)
Ne 8
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S
=¥ Koumnue-
S = Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO 4a- . .
& = MaTepuajia HA YPOBHE Y4eOHbIX AeHCTBUI
e,
s COB
S
=
I 1
37 | YMHOXEHHUE parmo- 4 4
HaJbHBIX YHCEI
38 | CBoiicTBa yMHOXEHUS 3 3
paIrMOHATBHBIX YHCET
39 | Koaddumuenr. 5 6
Pacnipenenurensroe
CBOMCTBO YMHOKEHUS
40 Jlenenue panyoHanbHbIX | 4 5
quCen
KonTtpomnrshas padota 1 1
Ne 9
41 | Pemenue ypaBHEHUMN S) 6
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1
S Koanue-
S _g_ Conep:kanue y4eoHOro CTEO 4 XapakTepuCcTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
5y S MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
> = COB
(=]
)
| 1|
42 Pemenne 3amay ¢ no- 6 7
MOIIBIO YPAaBHEHUN
KontponbHas paborta 1 1
Ne 10
43 | [lepnieHOUKYJISIpHbBIE 3 3
IpsMbIE
44 OceBast U LIeHTpabHas 3 4
CUMMETPHUH
45 | TlapannenbHble TIPsIMbIE 2 2
46 KoopaunaTtHast mioc- 4 5
KOCTb
47 | I'paduku 3 4
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1
]
=¥ Koumnue-
S = Conep:xxanue yueOHOTO XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€IbHOCTH YUeHUKA
CTBO 4a- y .
s S MarepuaJa (Ha ypoBHE Y4eOHBIX JeiiCTBHI)
s COB
=)
=
I 1
KonTtpomnsHas pabota 1 1
No 11
IToBTOpEHME
U CUCTeMaTH3aIus 20 | 25
y4eOHOro MarepuaJia
VYpaxHeHus 19 | 24
JU1s1 TOBTOPEHUS Kypca
6 xacca
KonTtponrnas pabota Ne 12 1 1
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IHoypouHoe nianupoBanue. Aiiredpa. 7 Kiaacce

(I BapuanT. 3 yaca B Hezenmo, Bcero 105 yacos;

II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)

]
==
5y = Conep:kanue yueoHoro | KosmuvectBo XapakTepuCcTHKAa OCHOBHBIX BU/IOB JeSITeJIbHOCTH YUEeHUKA
z - MarepuaJa 4acoB (Ha ypoBHe y4eOHBIX 1eliCTBHI)
en B =P
)
=
I 1
I'nasa 1
JIuHeilHOe ypaBHEHHE 15 17
C O/THOM NepeMeHHOM
BBenenue B anredpy 3 3 | Pacnosnaséamp 9UCIOBBIE BEIPAKECHUS U BRIPAKECHHSI C IEPEMECHHBIMH,

JIuHeliHOE ypaBHEHHE C 5 6
OJIHOM NIEPEMEHHOM
Pemenue 3amay ¢ mo- 5 6
MOILIBIO YPAaBHEHUN
[ToBTOpEHUE 1 1

JIMHEWHbIEC ypaBHEHHUS. [ [pMBOANTE TPUMEPHI BBIPAKEHUM C IEPEMEHHBI-

MU, JTUHEWHBIX ypaBHEHUN. COCTAaBIATh BHIPAXKEHHUE C EPEMEHHBIMU IO

YCIIOBUIO 3a71a4M. BBIMOIHATE IpeoOpa3zoBaHus BEIPAKEHUM: IPUBOIUTH

oI00HBIE CTIaraeMble, pacKphIBaTh CKOOKH. HaxoauTs 3HaueHue BhIpa-

KCHHUA C ICPCMCHHBIMU ITPH 3a/laHHBIX 3HAYCHUAX IICPCMCHHEBIX. Knaccu-

¢unmpoBaTh airedpanyeckue BoipaxkeHusi. ONUCHIBaTh 1EJIbIE BhIPAXKE-

HHAL.
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®
=
o = Conep:xkanue yueoHoro | KosmuvectBo XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEHUKA
E = MaTepuaJia 4acoB (Ha ypoBHEe y4eOHBIX AeiiCTBHI)
s ="
]
=
I 1
Y CUCTEMATU3AIUSA Dopmyruposams ONPECIICHUE TUHEMHOTO YpaBHEHHUS. PelaTs muHeiHoe
ypaBHeHHE B o01ieM Buje. MiHTeprnpeTupoBarh ypaBHEHHE KaK MaTeMa-
y4eOHOro MaTepuaa .
TUYECKYI0 MOJENb pealIbHON cuTyaluu. ONMUChIBATh CXEMY PELICHHS TEK-
CTOBOM 3a/1auu, IPUMEHSTH €€ ISl PEIICHUS 3a/1a4
KoHnTtposnbHas pabota 1 1 AT, TP U P a
No 1
I'naga 2
52 68
Lebie BoIpakeHust
4 ToX1IeCTBEHHO paBHBIC 2 2 | @opmynuposams:
BbIpaxkeHus. ToxaecTBa onpeoenenusi: TOXKACCTBEHHO PABHBIX BBHIPAKEHUMN, TOXKIECTBA, CTEIICHU C
HaTypaJbHbIM NOKA3aTEJIEM, OJHOWICHA, CTAHIAPTHOTO BUAA OJHOWICHA,
S CreneHs ¢ HaTypalb- 3 3 | koaddHMenTa oTHOUIEHA, CTEIICHH OJHOYICHA, MHOTOUJICHA, CTCIICHH
HBIM I10Ka3aTCJIEM MHOI'OYJICHA,
ce0Ucmea: CTENEHU C HaTypalbHbIM MTOKa3aTeIeM, 3HaKa CTEICHHU;
6 CBoiicTBa CTEIICHHU C 3 4 npasuna: 10Ka3aTeabCTBa TOXKIECTB, YMHOKEHHS OJHOUIEHA Ha MHOTO-
HaTypaJbHBIM MOKa3a-
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®
=
5y = Coaep:xanue yueoHoro | KosmmuectBo XapaKTepUCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX el CTBHI)
s ="
]
=
I 1
TeJIeM YJIEH, YMHOKEHHSI MHOTOYJIEHOB.
/loxazvieamsb CBOMCTBA CTEIIEHU C HATYpaJIbHBIM IOKAa3aTEIEM. 3aINChl-
7 OnHoIeHBI 2 4 BaTh U JOKA3bIBaTh (POPMYIIBI: MPOU3BEACHUS CYMMBI U PA3HOCTH JIBYX
BBIPAKEHUI, PA3HOCTH KBAJIPATOB JIBYX BBIPA)KEHUH, KBaJpaTa CyMMbI U
8 MuoroueHs! 1 2 | kBaapaTa pasHOCTH ABYX BHIPRKEHHHA, CyMMBI KyGOB H PA3HOCTH KYGOB
JBYX BBIPQ)KCHUMU.
9 CrnoxeHne U BBIYUTaHUE | 3 5 . .
Buviuucnamoy 3HaueHne BbIpaXeHUH ¢ NepeMeHHbIMU. [[puMeHsTh cBOM-
MHOTOYJICHOB ”
CTBa CTENEHU I MpeoOpa30BaHMsl BRIPAXKEHUN. BBINOIHATh YMHOXKEHHE
OJIHOWJICHOB 1 BO3BEJICHHE OJHOUIEHA B CTENEHb. [ [puBOINTE OHOUIIEH
KontponsHas pabota 1 1
Ne 2 K CTaHJAPTHOMY BUIY. 3alIMChIBATh MHOTOWIEH B CTAaHJAPTHOM BHJIE,
o
OTIpe/IeNIsATh CTeNeHb MHOTOWIeHa. [IpeoOpa3oBbIBaTh MPOU3BEICHUE O
10 VMHOSKEHHE OHOWICHA 4 5 | HOWIEHA M MHOTOYJIEHA; CyMMBI, PASHOCTH, TIPOM3BECHHS JIByX MHOTO-
YJICHOB B MHOT'OYJIEH. BBINOMHATE pa3nokeHne MHOTO4YJIeHa Ha MHOKH-
Ha MHOTOYJICH
TEJIU CII0cOOOM BBEIHECEHHUS OOIIEr0 MHOMKHUTEIIS 3a CKOOKH, CIOCOOOM
11 VMHOKEHHE MHOTOWIE- 4 5 | PYNIHPOBKH, 10 (hOPMYJIaM COKPAIEHHOTO YMHOXKEHHS U C TIPUMEHE-
HAa HA MHOIOWIEH HUEM HECKOJBKUX CToco00B. Mcnonb30BaTh yKka3aHHbIe peoOpa3oBaHus
B IIPOLIECCE PELICHUS YPABHEHMI, TOKA3aTeIbCTBA YTBEPKICHUM, pellie-
12 Pasnoxxenne MHOTOUJIC- 3 4 | Hus TCKCTOBBIX 3a/1a4
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<
=
5y = Coaep:xanue yueoHoro | KosmmuectBo XapaKTepUCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX el CTBHI)
s ="
<
=
I I
HOB Ha MHOKUTEJIH.
Brinecenue obuiero
MHOKHUTEIS 38 CKOOKHU
13 PasnosxeHnne MHOTOYIIE- 3 4
HOB Ha MHOKUTEJIN.
Meron rpynnupoBKu
KontponsHas paboTa 1 1
Ne 3
14 [TpousBenenue pa3Ho- 3 4
CTH U CYMMBI IBYX BbI-
paKeHUn
15 Pa3HocTh KBagpaToB 2 3
JBYX BBIPAXKECHUU
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Howmep

naparpada

Coaep:xxanue yueOHOT0
MaTepuaJia

KoauuecTBo
YacoB

XapaKkTepuCTHKAa OCHOBHBIX BUOB JAEATEJIbHOCTH YUCHUKA
(Ha ypoBHe y4eOHBbIX el CTBHI)

16

KBazpar cymmbl
Y KBaJpaT pa3HOCTU
JIBYX BBIPaKCHUU

17

[IpeoOpa3zoBanre MHO-
roujieHa B KBaJgpaT
CYMMBI WJIM Pa3HOCTH
JIBYX BBIPAXKEHUU

KoHTtposnbHas padota
Ne 4

18

CymMmMma 1 pa3HOCTb Ky-
OOB JIBYX BBIpaKEHUM

19

[IpumeHenue paszinu-
HBIX CIIOCOOOB pasiio-
KEHHS] MHOTOWICHA Ha
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<
=
5y = Coaep:xanue yueoHoro | KosmmuectBo XapaKTepUCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX el CTBHI)
s ="
]
=
I I
MHOKHUTENN
[ToBTOpEHUE 2 2
Y CUCTEMAaTHU3ALIMS
y4eOHOro MaTepuaa
KouTtponbHas paborta 1 1
Ne 5
I'naga 3
12 18
DyHKIUU
20 CBsi3u MEXy BEJINYH- 2 4 | Ilpueooums ipuMepbl 3aBUCUMOCTEN MEXy BeIMYMHaMu. Paznnuath
HaMu. OyHKIUS Cpely 3aBUCUMOCTEN (PyHKIIMOHAIbHBIE 3aBUCUMOCTH.
Onucwvleamv noHAmMus: 3aBUCUMON U HE3aBUCUMOU MEPEMEHHbIX, PYHK-
21 Crioco0sl 3a1aHus 2 4 | nun, aprymenTa GpyHKIME; ciocoOsl 3aaauus GyHKIuu. OopMyIUpoBaTh
ynxmn omnpenesieHus: 00J1acTu ornpeeaeHus PyHKIUU, 001acCTH 3HaYCHUM
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<
=
5y = Copepxxanue yueoHoro | KosmvecTno XapakTepucTHKA OCHOBHBIX BU/0OB JeSITEJIbHOCTH Y4eHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX el CTBHI)
s ="
]
=
I I
22 ['padux pynkunu 2 3 | pynkumn, rpaduka QyHKINA, TUHEHHOW QyHKINU, TPAMOI MPOTIOPIIHO-
HaJIBHOCTH.
23 Jluneitnas QpyHkuus, eé 4 5
rpacbuKH CBOHCTBA Buviuucnamoy 3HaueHre GyHKIUU 10 3aJaHHOMY 3HAYEHUIO apTyMEHTA.
Cocrapmnsath Tabnuibl 3HaYeHud GyHKkuu. CTpouTh rpadux GyHKINH,
TloBTOpEHHE 1 1 | 3amanHoi TabnuyHo. Io rpaduky QyHKuMH, ABIAIOIIENCS MOJEIBIO pe-
W CHCTEMATH3aLHs aJIBHOTO TpOIIECcCa, ONPEAENIATh XapaKTEPUCTUKH 3TOro npouecca. CTpo-
UTh TpadUK TMHEHHON (DYHKIIMH U MPSIMON TTPOMOPIIMOHATIEHOCTH. Omu-
y4ebHoro Marepuana CHIBAaTh CBOMCTBA 3THX (DYHKIIMHI
KontponwHas paboTa 1 1
Ne 6
I'naga 4
CucreMbl JIMHEHHBIX
YPaBHEHHMH C ABYMS 20 25
nepeMeHHbIMU




®
=
o s Conep:xkanue yueoHoro | KosmuvectBo XapakTepucTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEHUKA
E = MaTepuaJia 4acoB (Ha ypoBHEe y4eOHBIX AeiiCTBHI)
s ="
]
=
I 1
24 VYpaBHEeHUs ¢ AByMS Tie- 3 3
PEMEHHBIMU .
1Ipueooums npumepol.: ypaBHEHUS C IByMs IEPEMEHHBIMU; JIMHEITHOTO
o5 JluHeitHOE YPABHEHHE C 3 4 | YPaBHEHHs C JIBYMs ICPEMCHHBIMH; CUCTEMBI JIBYX JINHCHHBIX yPaBHCHHH
JBYMS! TTEpEMCHHBIMI 1 C ABYMSI IEPEMEHHBIMU; PEATIBHBIX MPOLIECCOB, JIJI1 KOTOPBIX YPAaBHEHHE C
IBYMsI IEPEMEHHBIMU UJIM CUCTEMA YPABHEHUM C IBYMsI IEPEMEHHBIMU
ero rpadux
SBJISIFOTCS. MATEMAaTUYECKUMU MOJAEIISIMU.
26 CHCTeMBI YPABHEHHIA ¢ 3 4 | Onpenenars, ABJIAETCS JIM I1apa YUCell PEIICHUEM TaHHOTO YPABHEHUS C
JBYMSI TICPEMECHHBIMH. ABYMS TICPCMCHHBIMH.
['padprueckuii meTon Dopmynuposama.
DELLICHNST CHCTEMBI JIBYX onpeodenenusi: peliCHUs YPaBHEHUS C ABYMS IEPEMEHHBIMH; YTO 3HAYUT
JIMHEHHBIX yPABHEHUH C pEIINTh YpaBHEHUE C ABYMS IEPEMEHHBIMH; rpadKka ypaBHEHHUS C JBYMS
JBYMS TIEpPEMEHHBIMH NIEPEMEHHBIMU; JINHEHHOTO YPABHEHHUS C ABYMS IEPEMEHHBIMU; PEIICHUS
CHUCTEMbI YPAaBHEHHI C IBYMS IEPEMEHHBIMU;
27 Pemenue cucrem u- 2 3 ce0Ucmea ypaBHEHUN C AByMS IEPEMEHHBIMU.
HEWHBIX YpaBHEHUN Me- Onucvieamy: cBOMCTBA rpaduka JMHEHHOTO YPAaBHEHUS B 3aBUCUMOCTHU OT
TOJIOM TIOJICTAHOBKH 3HaYeHUM Ko (PPULIMEHTOB, TpaPUUECKUl METOI pElIEHUs] CUCTEMBI ABYX
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<
=
5y s Coaep:xanue yueoHoro | KosmmuectBo XapaKkTepuCTHKAa OCHOBHBIX BUOB JAEATEJIbHOCTH YUCHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX el CTBHI)
= &
<
=
I I
28 Pemenue cuctem - 3 4 | ypaBHEHUH C IBYMs IEPEMEHHBIMU, METO]I ITOJCTAHOBKU U METO/]T CIOMKE-
HEWHBIX YPaBHEHUN Me- HUS U1 PELICHUS CUCTEMBI IBYX JIMHEHUHBIX YPaBHEHUN C JBYMs Iepe-
TOJOM CJIO’KEHUS MEHHBIMU.
Cmpoums rpa@uK JUHEHHOTO YpaBHEHHUs C IBYMsI IepeMEHHbIMU. Pe-
29 Perienne 3ana4 ¢ mo- 4 S IaTh CUCTEMBI IBYX JIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH.
MOIIBIO CUCTEM JIMHEH-
HBIX YPABHCHHiL Pewamo TekcTOBBIE 3a1a41, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX YpaB-
HEHHMU C IBYMs IEPEMEHHBIMHU SIBIIACTCS MATEMAaTUUECKON MOJEIIBIO pe-
TloBTOpEHNUE 1 1 | a’IBbHOrO IpoLEecca, U UHTEPIPETUPOBATH PE3YJILTAT PELICHUS CUCTEMBI
Y CUCTEMAaTHU3aLM
y4eOHOro Matepuasa
KoHnTtponbHas pabota 1 1
Ne 7
IloBTOpEeHHe U cucTEeMaTH3 AU 6 12
yueOHOro MarepuaJjia

64




Coaep:xxanue yueOHOT0
MaTepuaJia

Howmep
naparpada

KoauuecTBo
YacoB

XapaKkTepuCTHKAa OCHOBHBIX BUOB JAEATEJIbHOCTH YUCHUKA
(Ha ypoBHe y4eOHBbIX el CTBHI)

YrpaxxHeHus 1151 TOBTOPEHUS Kyp-
ca 7 Kjacca

Hroroast KOHTpoJIbHAS paboTa
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IHoypouHoe nianupoBanue. Aiiredpa. 8 kiaacce

(I BapuanT. 3 yaca B Hezenmo, Bcero 105 yacos;
II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)

=
==
= = Coaep:xanue yueoHoro | Koamnvectno XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITE€JIbHOCTH YUYeHHKA
z - Marepuaja 4acoB (Ha ypoBHe y4eOHBIX JeiicTBH)
en B =P
)
=
I 1
I'nasa 1
44 95
PanuonajibHble BbIPA:KEHUS
1 PaunonanbsHbie 1polu 2 3 | Pacnosnasams 1ienbie paliioHaIbHBIC BRIPAKCHUS, IPOOHBIE paIliOHATb-
HBIC BRIPAXKCHUS, TIPUBOIUTH MTPUMEPHI TAKUX BBIPAKCHU.
2 OcHOBHOE CBOMCTBO pa- 3 4 @OpMy]lupogamb:
LMOHAJIBHOM IpoOH onpeoeienus: palMoOHAILHOTO BRIPAKEHHUSI, TOMTYCTUMbBIX 3HAYCHUH T1e-
PEMEHHOM, TOXKAECTBEHHO PABHBIX BBIPAKEHUMN, TOKIECTBA, PABHOCHIIb-
3 Crosxenue n Bprautanue | 3 4 | HBIX ypaBHEHHl, PALIMOHATBLHOTO yPABHEHHS, CTEIIECHH C HyJIEBBIM TI0Ka-
paLMOHABHBIX APOOEH ¢ 3aTelleM, CTENEHH C LEJILIM OTPULATEILHEIM [I0KA3aTeNIEM, CTAHAAPTHOTO
OANHAKOBBIMH 3HAMCHA- BHJIA YMCIIa, OOPATHOM IIPONOPLUOHATEHOCTH;
TCIAMU c601icmea: OCHOBHOE CBOMCTBO PallMOHAILHON JpO0H, CBOMCTBA CTENEHU
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®
o g Conep:xkanue yueoHoro | KosuvectBo XapakTepuCTUKA OCHOBHBIX BU/I0OB J1eSIT€JIbHOCTH YUeHUKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
T g
=
I 1
4 Croxenue u Bbrutanue | 6 7| ¢ uessiM nokazatenem, ypasHenuii, bynkumm y= X :
palMoHaNbHBIX Ipo0ei n
C Pa3HBIMH 3HAMeHaTe- npasuna: CIOXKEHUs, BBIUUTAHUS, YMHOKEHHUS, IeTIeHUs poOeii, Bo3Be-
TSIMHU JIeHus1 APoOU B CTEMEHB; YCIOBUE PABEHCTBA JPOOU HYJIIO.
/loxazvleamb CBOWCTBA CTEIIEHHU C LIEJIBIM [TOKA3aTEIIEM.
KoHTponbHas pabota Ne 1 1 Onucvieams rpadUuecKuil METO] PEIICHUS YpaBHEHUM ¢ OJTHOM Tepe-
1 MEHHOM.
IIpumensims OCHOBHOE CBOMCTBO PAIMOHAILHON APOOU JIJIsi COKPAILICHUS
YMHOXEHHE U JICJICHUE 4 5 | unpeobpazoBanus Apooei. [IpuBoauTh 1podu k HOBOMY (00I1IeMYy) 3HA-
palMOHANIBHBIX APOOEH. MeHareno. Haxoauts cymmy, pa3HOCTh, IPOU3BEICHUE U YACTHOE JIPO-
Bo3ssenenue panuo- Oeil. BeIMOTHATH TOXKIECTBEHHBIE TPEOOPA30BAHUS PAIIIOHATIBHBIX BbI-
HaJIBHOU IpOOU B CTe- paKEHUI.
MIEHb Pewams ypaBHEHUS ¢ IEpEMEHHOI B 3HAMEHATEIE APOOH.
llpumensms CBOMCTBA CTEIICHHU C IICJIBIM IOKAa3aTeNIeM JIJis Mpeodpa3oBa-
6 ToxxnecTBEeHHBIC Hp606— 7 10 HUS BBIpa)KeHHﬁ.
pasoBaHH:A pallnoHAJIb- 3anuceliéamp 4ncCiia B CTAaHAAPTHOM BUJE.
HBIX BBIPAKECHUU
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Howmep

naparpada

Coaep:xanue yueOHOro
MaTepuaJia

KoauuecTBo
YacoB

XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

KoHnTtponbshas padora Ne
2

PaBHOCHIIBHEIE ypaBHE-
HUSL.

PanmonaneHbie ypaBHe-
HUS

CreneHsb ¢ UEIbIM OTPHU-
IaTeIbHBIM ITOKa3aTe-
Jaem

CBolCTBa CTEIICHU
C LEJIBIM ITOKA3aTENEM

10

OyHKIHA y = Knes
X

rpaduk

k
Buvinonanusame noctpoeHue u ureHue rpapuka QyHKIUN y = —
n
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®
5y g Coaep:xanue yueoHoro | KosmuecrBo XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
T g
=
I 1
KonTtpomnbsHas pabota Ne 1 1
3
I'naea 2
KBaaparnbie kopHH. 25 30
JleicTBUTE/IbHBIE YHCJIA
11 Oynkimsa Y = X° 1 eé 3 3 | Onucvisams. IOHATHE MHOXKECTBA, DJIEMEHTa MHOXECTBA, CIIOCOOBI 3a-
rpadux JAHUSI MHO>KECTB; MHO>KECTBO HATyPAJIBHBIX YHCEI, MHOYXKECTBO LIENIBIX
YU CeJl, MHOKECTBO PALlMOHAJIBHBIX YHACEI, MHOKECTBO JIEUCTBUTEIBHBIX
12 KBaJpaTHbIC KOPHH. 3 4 | yncen u cBA3M MEXITY STHMH YHCTOBEIMU MHOXKECTBAMH; CBA3b MEKIY
Apudmernyeckuii KBas- OECKOHEYHBIMU JECATUYHBIMU IPOOSIMH U PAlMOHAIBHBIMU, UPPALIUO-
paTHBINA KOPEHb HAJIbHBIMU YUCIIAMH.
Pacnosznasams panoHanbHble U MppaLlMOHAIbHBIE yncia. [[puBoanuTh
13 MHOKeCTBO U €ro dJie- 2 2| ipuMepBl aLMOHATBHBIX YHCEN H HPPALMOHATBHBIX YHCE.
MCHTBI 3anuceieams ¢ TOMOLIBIO (HOPMYII CBOMCTBA AEHCTBUIA C IEHCTBUTEb-
HBIMH YHCITIAMHU.
14 [TonmuOkecTBO. Onepa- 2 2 Do )
DMYIUPOBAMD.
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<
.=
5y s Coaep:xanue yueoHoro | KosmuecrBo XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
s ="
=
=
I 1
LY HAJl MHOKECTBAMHU onpeoenenus: KBaAPaTHOTO KOPHS U3 YKCIIa, apu(pMETUYECKOTrO KBaApaT-
HOT'O KOpHS U3 YUCJla, PaBHBIX MHOYKECTB, [IOJIMHOKECTBA, IIEPECCUECHUS
15 YHucmoBble MHOXECTBA 2 3 MHOKECTB, 00 TMHEHUS MHOKECTB;
. _ 2
ceoticmea: GyHKIMH Y = X°, apu(PMETHUIECKOI0 KBaJIpaTHOI'O KOPHS,
16 CoiicTBa apudmeTuye- 4 5 OyHKI@H y =X .
CKOI'0 KBaJIpaTHOI'O KOP- .
/lokazvieams cBOMCTBA apU(PMETUYECKOTO KBAJPATHOTO KOPHSI.
HA
. 2
Cmpoumw rpadpuky QyHKImH Y = X° 1 y=+/X.
17 To/1eCTBEHHbIE MPE0s- 5 7 | [IpuMeHsTh noHATHE apuPMETHIECKOTO KBAAPATHOTO KOPHS ISl BHIYMC-
pa3oBaHMs BHIPAKEHHiL, JICHVS 3HAYEHUN BBIPAKECHUM.
COACpHAIIX Ynpowams Belpaxkenus. Pemate ypaBHeHus. CpaBHUBATh 3HAYECHMS BbI-
KBaJIpaTHbIE KOPHU paxeHuil. BeImomHsaTs mpeoOpa3oBaHre BEIPAKEHUI ¢ TPUMEHEHNUEM BbI-
HECEHMsI MHOXKUTENA U3-T10]1 3HaKa KOPHsI, BHECEHUE MHOKUTEIIS 10T
3HAK KOpHS. BRIMOIHATE 0CBOOOXKACHUE OT UPPALMOHATBHOCTH B 3HAMeE-
18 OyHKIHIA Y = Jxu ed 3 3 HaTese IpoOu, aHAIN3 COOTHOIIEHUM MEXTy YACITOBBIMU MHOKECTBAMHU
rpaduk U UX DJIEMEHTaMU
KontponsHas paboTa 1 1
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®
=
5y s Coaep:xanue yueoHoro | KosmuecrBo XapakTepuUCTHKA OCHOBHBIX BU/I0B JIeSITEJIbHOCTH YUCHHKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
s ="
]
=
I 1
No 4
I'nasa 3
26 36
KBagpaTHbie ypaBHeHus1
19 KBagpaTHble ypaBHEHUS. 3 4 | Pacno3naeamo U IPUBOJAUTH MPUMEPHI KBaJIPAaTHBIX YPABHEHUM paziny-
Pemenne HenomHpIX HBIX BUJIOB (TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBaJIPATHBIX TPEXUIIe-
KBaJpaTHBIX YpaBHEHUN HOB.
Onucvieamsb B 00111eM BUJE PEIICHUE HEMOIHBIX KBaJJPATHBIX YPAaBHEHUH.
20 q)OpMyHa KOpHCi/'I KBaa- 4 5 @OpMyﬂupogamb:
paTHOr'o ypaBHCHUA onpeoenenus: ypaBHEHUS TIEPBOI CTENEHU, KBAJIPATHOTO YPABHEHHUS;
KBaJpPAaTHOTO TPEXUJIEHA, TUCKPUMUHAHTA KBAIPAaTHOTO YPABHEHUS
21 Teopema Buera 3 S | 4 KBaAPATHOTO TPEXHIIEHA, KOPHS KBAIPATHOTO TPEXWIeHa; GUKBAIDAT-
HOTO YPaBHEHHS;
KonTtponbHas pabota 1 1 . , _
No S c60UCmM6a KBAIPATHOIO TPEXWICHA,;
o v
B meopemy Buera u 06paTHyI0 el Teopemy.
. 3anucvieams U 1OKa3bIBaTh POPMYITy KOPHEN KBAAPATHOTO YPABHEHUS.
22 KBagpaTHblil TpéxueH 3 ) dop vy Y XOP P P
HccnenoBars KOMMYECTBO KOPHEN KBAaAPAaTHOTO YPABHEHHUS B 3aBUCHMO-
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<
5y g Coaep:xanue yueoHoro | KosmuecrBo XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
z = MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
T g
=
I I
23 Pelienne ypaBHEeHUH, 5 / | cTU OT 3HaKa ero TMCKPUMHUHAHTA.
KOTOPBIE CBOIATCA K Jokazvieame meopemsi: Buera (mpsiMyro 1 00paTHYIO), O pa3jIoKEeHUU
KBaJIpaTHBIM YpaBHEHHU- KBaJPAaTHOTO TPEXUYJIEHA HA MHOKUTEIIN, O CBOMCTBE KBAJPATHOIO TPEX-
AM YJieHa C OTPULIATENILHBIM JUCKPUMHUHAHTOM.
Onucvigams Ha IPUMEPAX METOJI 3aMEHBI IEPEMEHHOM JJIS1 PEILICHUS
24 PannonanbHbie ypaBHe- 6 8 ypaBHEHHIA.
HUS KaK MaTeMaTuye- 5
CKHE MOJIC/H PEATbHBIX Haxooums xOpHU KBaJpaTHBIX ypPaBHEHUHN pa3InyHbIX BUIOB. [Iprme-
cuTyanii HATh TeopeMy Buera n oOpaTHyto el TeopeMy. BeINOIHATE pa3ioxkeHue
KBaJpaTHOTO TPEXUJIEHAa HA MHOKHTENN. HaxoauTe KOpHHU ypaBHEHUH,
KoHTposbHas paboTa 1 1 | KOTOpBIE CBOAATCS K KBaApaTHbIM. COCTABIIATL KBAJAPAaTHBIE YPABHEHUS U
Ne 6 YPAaBHEHMs, CBOAAILIMECS K KBaJAPATHBIM, SABJISIOIIUECST MATEMATUYECKUMU
MOJIEJISIMU PEAIbHBIX CUTYallui
IToBTOpEHME
H CUCTEeMaTUu3anuda 10 19
y4eOHOro MmarepuaJia
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Coaep:xanue yueOHOro
MaTepuaJia

Howmep
naparpada

KoauuecTBo
YacoB

XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

VYnpaxxueHus aJisi TOBTOPEHUS Kypca
& Kjacca

Kontposnbnas pabora Ne 7
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IHoypouHoe nianupoBanue. Aiiredpa. 9 Kiaacce

(I BapuanT. 3 yaca B Hezenmo, Bcero 105 yacos;

II BapuanT. 4 yaca B Heenmto, Bcero 140 yacon)

=
=
5y = Conep:xanue yueoHoro | Komuuecrso XapakTepuCcTHKAa OCHOBHBIX BU/IOB JeSITeJIbHOCTH YUeHUKA
z - MarepuaJa 4acoB (Ha ypoBHe y4eOHBIX [1eliCTBHIA)
= =
)
=
I I
I'naga 1
20 25
HepaBenctBa
1 YucnoBble HEPABEHCTBA 3 4 | Pacno3nasams M IPUBOAUTH MIPUMEPHI YHCIIOBBIX HEPABEHCTB, HEpa-
BEHCTB C ITIEPEMEHHBIMH, JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM,
2 OcHOBHEBIE CBOMCTBA 2 3 JIBOMHEBIX HEpPABEHCTB.
YHUCJIOBBIX HCPABCHCTB (DOpMy]lupogamb;
onpeoeneHus: CPAaBHEHUS ABYX UHCEJ, PELIECHUS HEPABEHCTBA C OJJHOU
3 Croxenne u ymuoxkenue | 3 3 | nepemenHoil, pABHOCHIIBHBIX HEPABEHCTB, PELIEHNUS CHCTEMBI Hepa-
MUCJIOBBIX HEPABCHCTB. BEHCTB C OJJHOM IEPEMEHHOMN, 00JIACTH ONpEIeIeHNS BBIPAKECHUS;
OnenuBanue 3Ha4CHHS C601iCMEa YMCIIOBBIX HEPABEHCTB, CIIOKEHUS U YMHOKEHHUS YUCIOBBIX
BBIPAKEHUS HepaBeHCTB
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5y = Coaep:xanue yueoHoro | Kosmuuecrso XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSITEJIbHOCTH YYCHHKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
s ="

<

=

I I

4 Hepasencrsa ¢ ogHOM 1 2 | [oka3vieamb: CBOWCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIOXKCHHUH U
IEPEMEHHOU YMHO>KEHHH YHCIIOBBIX HEPABEHCTB.

5 PelIicHIe HEPABEHCTR C 5 g | Pewams nuHeiiHbIC HEPABEHCTBA. 3aMKMCHIBATH PEIICHUS HEPABCHCTB U
OJIHOIH TIePEMEHHOI UX CHUCTEM B BUJI€ YUCIIOBBIX IPOMEKYTKOB, O0BEIUHEHUS, IEPECCUECHHUS
YHCITOBBIE IPOMEKYTKH YUCIJIOBBIX IPOMEXKYTKOB. Pemars cucreMy HEpaBEeHCTB ¢ OJHOM epe-

MeHHOU. OnieHnBaTh 3HaUeHUE BbIpaxeHus. M300paxkaTh Ha KOOpIMHAT-

6 CHcTeMEl IMHEHHEIX He- 5 6 | HOM IIPSAMOM 3a7aHHBIE HEPABEHCTBAMU YUCIIOBBIE IPOMEXKYTKH

PaBEHCTB C OJHOM Tepe-

MEHHOU

KontponsHas pabota 1 1

Ne 1

I'naea 2
38 45

KBaaparuynas pyHkuus
7 [ToBTOpEHUE 1 paciiu- 3 4 | Onucvieams NOHATHE PYHKIIMU KaK MPaBUIIa, yCTAHABIMBAIOILLIETO CBSI3b
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5y = Coaep:xanue yueoHoro | Kosiuuectso XapakTepucTUKA OCHOBHBIX BH/I0B JeSITEeIbHOCTH YYeHHKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
s ="
®
=
I I
peHHe CBeIeHUH O MEXTy dJIEMEHTaMH JIBYX MHOKECTB.
byHKUIUN Dopmynuposams:
onpedenenus: Hylsl QYHKIINH; TPOMEKYTKOB 3HAKOIIOCTOSTHCTBA (DYHK-
8 CoiicTBa QyHKIHH 3 4 | num; pysxImy, Bo3pacTaromeil (yOsIBaromeil) Ha MHOKECTBE; KBaIpa-
THYHOW (PYHKITMH; KBAJAPATHOTO HEPABEHCTBA;
9 Kak noctponts rpaguk 3 3 | ceoticmea xBapaTHaHOH GyHKIA;
bynxumn y = ki(x), ecan npasusia NoCTpoeHus rpad@uKoB GYHKIMH ¢ TIOMOIIKLIO IPE0OPa30BaHmii
U3BECTEH rpauk QpyHK- puma f(X) — f(X)+a;
nuu f(x) — fix + a); f(X) — kf(X).
y = 1(x) Cmpoums rpaduku QyHKIUI ¢ TOMOIIBI0 IpeoOpa3oBanuii Buaa f(x) —
)+ a;
10 Kak HOCTpOI/ITfB Fpa(lt)JI/IKI/I 4 4 fx) — fx + a); () — KF(X).
- + § §
Gynxuuit y = 1(x) Cmpoums Tpaduk kBaapatuuHoi pyHkiuu. [1o rpaduky KkBagpaTUuHOM
uy=f(x+a), ecau u3- .
(GYHKIIMHA ONTUCHIBAThH €€ CBOMCTRA.
BeCTfeH rpadux QyHKIII Onucvleams CXeMaTUYHOE PACIIONIOKEHUE Mapadoibl OTHOCUTEIBHO OCU
y=1() abcIuce B 3aBUCUMOCTH OT 3HaKa cTapiiero kKodhGuimenTa u JucKpu-
MHHAHTa COOTBETCTBYIOIIETO KBaIPATHOTO TPEXUIICHA.
11 KBagparuunas ¢pyHkums, 6 7 Y P P
Pewiams xBanpaTHbIE HEPABEHCTBA, UCTOJIB3YsI CXEMY PACHOJIO0KEHUS
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z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
T g
=
I I
e€ rpaduk u cBOICTBa napaboJibl OTHOCUTEIBHO OCH abCIIHCC.
Onucvieams TpapUUECKUi METOJT PELLICHUS] CUCTEMBI JIBYX YPaBHEHUM €
KonrpossHas pabora 1 1 | nByms mepeMeHHBIMH, METOJ TOACTAHOBKU M METOJ CIOKEHHS IIs pe-
Ne 2 IIEHUS CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMU, OJTHO U3 KO-
TOPBIX HE SIBISIETCS TMHEHHBIM.
12 Pewenne ksajpaTHbIX 6 7| Pewsams TekcTOBbIE 3a/124H, B KOTOPBIX CHCTEMA JIBYX YPABHEHHH ¢ 1BY-
HEPaBCHCTB M3l TIEPEMEHHBIMU SABIISETCS MATEMATUYECKON MOIENBIO PEATHLHOTO TIPO-
1ecca, 1 MHTePIPEeTUPOBaTh Pe3yIbTaT PEIIEHUS CUCTEMbI
13 CucrteMbl ypaBHEHUH C 6 7
JBYMsI IEpEMEHHBIMU
14 Pemenne 3amau 5 7
C IOMOUIBIO CUCTEM
YPaBHEHUU BTOPOU CTe-
HEHU
KonTtponbHas pabota 1 1
Ne 3
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I I
I'nasa 3
JIeMeHThI IPUMEPHOH 20 26
MaTeMaTUKH
15 MarteMmaTtuueckoe MOJIeu- 3 4 | I[Ipueooums npumepoi:
poBaHUe 5 .
MaTeMaTHYECKIX MOJIENIeH peabHBIX CUTYalluii; TPUKIIAIHbBIX 33]a49; MPHOITH-
16 TIpOLCHTHEIE PACYSTEL 3 4 | CHHBIX BEIMUMH; UCIOIb30BAHMS KOMOMHATOPHBIX TIPABHUII CYMMBI U TIPOU3-
BEJICHUS; CITYJailHBIX COOBITHIA, BKIIOYAsl JOCTOBEPHBIE U HEBO3MOXKHBIEC COOBI-
17 TTpUGIIKEHHBIC BEACTE- 5 3 | THS; ONBITOB C PABHOBEPOATHBIMU HCXO[AMH; MIPE/ICTABICHHS CTATHCTHYCCKHUX
— JAHHBIX B BUJE TaOJIUII, TUarpaMm, rpaduKoB; UCTIOIb30BaHUS BEPOSITHOCT-
HBIX CBOMCTB OKPYKAIOIINX SBJICHUM.
18 OCHOBHBIE TTpaBUIIa KOM- 3 4 Dopmyauposams:
OMHATOPHUKHU
onpeoenenus: a0COIIOTHON MOTPEIIHOCTH, OTHOCUTEIBLHOM MOrPeuIHOCTH, 10-
YacToTa U BEPOSTHOCTE 2 2 CTOBEPHOTO COOBITHS, HEBO3MOKHOTO COOBITHSI; KIIACCHYECKOE OMpPE/ICICHNE
p
CIIy4aifHOTO COOBITHSA BEPOATHOCTH;
npasuna; KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE MPABUIIO IPOU3-
20 Knaccuueckoe onpenene- 3 4 | BeneHus.
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o s Conep:xkanue yueoHoro | Koanuecrso XapaKkTepUCTHKA OCHOBHBIX BHAOB JAeSITeJIbHOCTH YYEHUKA
z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
e -
<
=
I I
HUE BEPOATHOCTH Onucwigams 3Talbl pelIeHUs TPUKIAIHON 3aJauu.
21 L — 3 4 | HoACHATH U 3aIHCHIBATH bopMyiTy CI0XKHBIX ITpoLeHTOB. [IpoBouTh Npo-
HTHBI YETHI C UCIIOJIB30BAHUEM JKHBIX II HTOB.
0 CTATHCTIKE e € pacu€Thl C UCIOIb30BAHUEM CIIO POLIEHTO
Haxooums TOYHOCTH NPUOIIMKEHUS IO TAOJIN1IEe TPUOTMKEHHBIX 3HAUCHHM
KoutposbHas pabora Ne 4 1 1 | BeaM4MHBL MCronb30BaTh pasinvHble POPMbI 3aIIMCH IPUOIMKEHHOTO 3HAYC-
HUs BeaM4uHbl. OLIeHUBaTh NPUOIHKEHHOE 3HAUEHHUE BETMYNHBI.
1Ipo6ooums ONBITHI CO cy4aiiHbIMU Hcxoaamu. [10sICHATH U 3anMCchIBaThH Qop-
MYJTy HaX0>KJIEHHUS YaCTOTHI CIIy4aifHOTO cOOBITHS. ONMUCHIBATH CTATUCTUYE-
CKYIO OIIEHKY BEPOSITHOCTH CIy4aitHOTO cOObITHsA. HaxoauThs BEepOsSTHOCTh
CIIy4aifHOr0 COOBITHS B OTIBITAX C PABHOBEPOATHBIMH UCXOJAMHU.
Onucwiéams 3Talbl CTATUCTHYECKOTO UccienoBanusa. Odopmiate nHdopma-
U0 B BUJIE TabmuIl 1 auarpamm. M3BiekaTs nHGOpMaIno u3 Tabaull 1 1ua-
rpaMM. HaxouTh ¥ IpUBOAUTH PUMEPHI UCIIOJIB30BAHUS CTATUCTUYECKUX
XapaKTEpUCTUK COBOKYITHOCTH JAHHBIX: CPEHEE 3HAUEHHE, MO/IA, Pa3Max, Me-
JMaHa BbIOOPKH
I'nasa 4
17 23
YuciioBbie
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=
I I
N0CJIeI0BATEJIbHOCTH
22 YucnoBEIe ITOCIEI0OBA- 2 3 Ilpusooums npumepwi: MOCICAOBATSIHBHOCTEH; YHCIOBBIX MMOCIEI0BATEILHO-
TEJIIBHOCTHU CTeH, B YaCTHOCTH apu(PMETUUECKON U TECOMETPUUECKOM MPOTrPECCHit; UCTIONb-
30BaHMS MIOCJIEIOBATEIBHOCTEN B pealibHOM KU3HU; 3a]1a4, B KOTOPBIX pac-
23 Apudmerudeckas mpo- 4 5 CMaTPHUBAIOTCSI CYMMBbI C OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
rpeccus Onucvleams. TOHITHE TIOCIIEIOBATEILHOCTH, YWICHA MOCIEA0BATEILHOCTH,
CHIOCOOBI 3aJJaHUS TIOCTIE0BATEILHOCTH.
24 CymMa N TIepBBIX YICHOB 3 4 Buviuucnams dneHbl ociie10BaTebHOCTH, 3a/IaHHON (DOPMYIION N-TO WieHa
apH(bMeTI/I‘{eCKOfl IIpo- WJIN PEKYPPEHTHO.
rpeccun Dopmynuposamsw.
onpedenenus: apu(PMeTUIECKON TPOTPECCUH, TEOMETPUUECKOM MPOTPECCHH;
25 I'eomerpuyeckas nporpec- 3 4 C680liCMBa YICHOB TEOMETPUIECKON U apru(METUIECKOU MPOTPECCHIA.
cui 3adasams apuPMETHIECKYIO H TEOMETPUIECKYIO TIPOTPECCHUU PEKYPPEHTHO.
26 CyMMa N iepBbIX YJICHOB 2 3
TeOMETPHYCCKOIT [IPOrpec- 3anucwvieams v nosicuams GOPMYIBI OOIIETO WieHa apu(PMETHIECKON U Teo-
cuu METPUYECKON MPOrPECCU.
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z = MarepHaJja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
= =
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=
I I
27 Cymma OeCKOHEUYHOM reo- 2 3 | 3anucvisamsv n 0okaszvieamyv: GOPMYIBI CYMMBI N TIEPBBIX YWICHOB apu(pmeTH-
METPUYECKON ITPOTPECCUH, YECKOI M reOMeTpruYecKoil mporpeccuil; GopmMyIibl, BEIpa)karouiue CBOMCcTBa
y KoTopoii | q | <1 YJIEHOB apU(PMETHUECKON U TEOMETPHUECKON MPOTPECCUI.
KoHTposbHas pa6ota No 5 1 1 | Buruucnams cymmy OECKOHEUHOIN reoMEeTpUYECKON POrpeccuu, y KOTopoil | q
| < 1. [IpencraBisiTh OECKOHEUHBIE TEPUOIUUECKHE APOOU B BUIE OOBIKHOBEH-
HBIX
IHoBTOpEHME
U CHCTeMaTH3auus 10 21
yueOHOro MaTepuaja
VYnpakHeHus Uil IOBTOPEHUsS Kypca 9 9 20
KJjlacca
KounTponsnas padora Ne 6 1 1
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IoypouHoe nianupoBanue. I'eomerpus. 7 kiiace

(2 yaca B Henento, Bcero 70 4acon)

1
®
& 2 Coaep:xanue yueoOHoro | Koauvecrso XapaKkTepUCTHKA OCHOBHBIX BU/I0B JAeATEJIbHOCTH YYCHHKA
S & =
S 3 € MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
= =
=
I'nasa 1
IIpocreimue
15
reoMeTpuyeckue purypsi
U MX CBONCTBA
1 Touku u mpsimMbIe 2 Ilpueooums ipuMepbl TEOMETPUUECKUX UTYP.
Onucvléams TOUKY, IPSIMYIO, OTPE30K, JIy4, yTOJ.
2 OTpe30k U ero JJIMHA 3
Dopmynuposams:
3 JIyu. Yron. Usmepenue 3 onpeoeneHus; paBHbIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSIHUS MEXKIY
YIJIOB JBYMSI TOYKaMH, JTONIOJIHUTENBHBIX JIyUEl, pa3BEPHYTOTO yIJia, pAaBHBIX
YTJI0B, OMCCEKTPUCHI yTila, CMEXKHBIX M BEPTUKAIBHBIX YTJIOB, IepeceKa-
4 CMeKHBIE U BEPTUKAIIb- 3 FOIIUXCS MPSIMBIX, HIEPIICHINKYIISPHBIX MIPSAMBIX, IEPIEHANKYIISIPA,
HBIC YTJIBI HAKJIOHHOM, PACCTOSHUA OT TOYKH J0 MPSAMOM;
ceoucmaa: pacloIOKEHN TOYEK HA MPSIMOM, U3MEPEHHS OTPE3KOB U yTI-
3) [leprieHIUKYIISIPHBIE 1 JIOB, CMEXHBIX U BEPTUKAIBHBIX YIJIOB, IEPHEHIUKYIISIPHBIX PSIMBbIX;
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2 g Coaep:xanue yueoOHoro | Koauvecrso XapaKTepuCTHKA OCHOBHBIX BH/I0B JAeSIT€IbHOCTH YUYCHUKA
s
z S 8 MarTepHaja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
=
=
npsIMbIe OCHOBHO€ CBOMCTBO IPSIMOH.
Knaccugpuyuposams yriel.
6 AKCHOMBI 1 /Jlokazvieams: TEOPEMBI O IIEPECEKAIOLINXCS IPSAMBIX, O CBOMCTBAX
CMEXHBIX U BEPTUKAJIBHBIX YIJIOB, O EAUHCTBEHHOCTH MPSAMOM, IEPIECH-
Tlosropenne n cucrema- 1 JMKYJISIPHON JTAaHHO#M (CiTydail, KOria TOYKa JISKHUT Ha JaHHOM IPSMOi).
TH3AIHS YIeOHOTO MaTe- Haxooump [UIMHY OTpPE3Ka, TPaJyCHYIO MEPY yIJIa, HCIONb3ys CBOWCTBA
puajia WX U3MEPEHUM.
H306pasxcame ¢ TOMOILBIO YEPTEKHBIX HHCTPYMEHTOB T'€OMETPUUECKHE
KontponbsHas padota Ne 1 1 _
Gurypsl: OTpe30K, JIy4, Yrojl, CMEKHbIE U BEPTUKAJIbHbIE YIJIbI, IEPIECH-
JUKYJISIPHBIE IPSIMBIE, OTPE3KH U JTy4H.
IlosacHamb, 4TO TAKOE AKCUOMA, OIIPEIEIICHHUE.
Pewamyp 3a1aun Ha BBIYMCIICHUE U I0KA3aTEIbCTBO, IPOBOAS HEOOXOAU-
MBI€E JI0Ka3aTEIbHBIE PACCYKACHUS
I'naea 2
18
TpeyrojabHuKku
7 PaBHBIE TPEYTONBHUKH. 2 Onucvléams CMbICI IOHATHS «paBHbIE GUTYPBD». [[pUBOINUTE TpUMEpPHI

BricoTa, mennana, Onc-

paBHBIX QUryp.
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=
=
CEKTpHUCa TPEYroJbHUKA H3z006pasicams 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHHE, paBHOOE -
PEHHBIE, IPSMOYTOJIbHBIE, OCTPOYTOJIbHBIC, TYIIOYTOJIbHBIE TPEYTOJIbHU-
8 IlepBeIii 1 BTOpO# NpH- 5 KU U UX DJIEMEHTBI.
SHaKH paBCHCTBA TPE- Knaccugpuyuposamsv TpeyroibHUKU MO CTOPOHAM U YTJIAM.
YT'OJIbHUKOB Dopmyruposams:
onpeodenenus; 0OCTPOYroJIbHOTO, TYIIOYTOJIbHOT0, MPSIMOYTOJIBHOTO, PaB-
9 Pasrobepenmbiit Tpe- 4 HOOEIPEHHOT0, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB;
YTOJBbHHK 1 €T0 CBOU- OUCCEKTPHCHI, BBICOThI, MEAUAHBI TPEYTOJILHUKA; PABHBIX TPEYTOJbHHU-
cTBa KOB; CEpEIMHHOTO MEPIECHIUKYJIIsIpa OTpe3Ka; IEPUMETPa TPEYTOJIbHUKA;
ceoticmea: paBHOOEIPEHHOT'O TPEYTOJIbHUKA, CEPEUHHOTO MEPIEHANKY-
10 [Tpuznaku paBHOOE - 2 . .
Jsipa OTpe3Ka, OCHOBHOTO CBOMCTBA PaBEHCTBA TPEYTOJILHUKOB,;
PEHHOTO TPEYTroJbHUKA .
NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, PABHOOEIPEHHOTO TPEYTOIbHUKA.
- Jokazvieams TEOPEMBIL: O €TUHCTBEHHOCTH MPSIMOH, MTEPIICHANKYIISIPHON
11 Tperuil npu3HaK paBeH- 2 . . . .
TAHHOM (CITydJaid, KOT/1a TOYKa JISKUT BHE TJAHHOUM MPSMOM); TPH MpHU3HA-
CTBa TPEYTOJbHUKOB
Ka PaBEHCTBA TPEYTrOJIbHUKOB; MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHU-
Ka; TEOPEMBI O CBOMCTBAX CEPEAMHHOTO NEPICHIUKYJIISIPaA, paBHOOEIPEH-
12 Teopemsr 1 » Teop pea PICHINKYJIAPA, P Ap
HOTO U PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
ToBTOpEHHE 1 CHCTEMa- 1 Pazvacnams, 9T0 Takoe Te€OpeMa, OMUCHIBATH CTPYKTYPY TeopeMbl. O0b-

TU3aIMs y4eOHOro mMare-
puana

SCHSITh, KAKYIO0 TEOPEMY HA3bIBAIOT OOPATHOM JaHHOM, B UEM 3aKIH0YaET-
CsL METOJ JOKA3aTENbCTBA OT IPOTUBHOTO. [[pUBOINTE MPUMEPBI UCTIOIb-

84




1
)
s 2 Coaep:xanue yueoHoro | KoiuuectBo XapakTepucTHKA OCHOBHBIX BU/0OB JeSITEJIbHOCTH Y4eHHKA
s
z S 8 MarTepHaja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
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KonTponbHas pabota 1 30BaHUs ATOr0 METOJIA.
Ne 2
Pemnats 3a1aun Ha BEIYMCIICHUE U JJOKA3aTEIbCTBO
I'naga 3
IMapanueabHbie npavMbie. Cymma 16
YIJIOB TPEYroJbHUKA
13 [TapannenbHble npsiMble 1 Pacnosnasams Ha yepTexax napajuieabHble IPSIMbIE.
N3006paxaTh ¢ MOMOUIbIO JIMHEWKH U YTOJIbHUKA MapalljieNIbHbIE MPSIMBIE.
14 IIpy3HaKy napaienabHO- 2 Onucwlgams yriibl, 00pa30BaHHBIC MPU IEPECECUCHUH JIBYX MPSMBIX CE-
CTH TIPSIMBIX KyIICH.
Dopmynruposams:
15 CpoiicTa napaiens- 3 onpeodenenus; TMapalIeIbHbIX MPAMBIX, PACCTOSHUS MEXKTY ITapalIeib-
HBIX HP;IMBIX HBIMH MIPAMBIMH, BHEIIHETO YIJIa TPEYTOJbHUKA, TUIIOTEHY3bI U KaTETa;
ceoticmea: apaiedbHbIX MPSMBIX; YIIIOB, 00pa30BaHHbBIX MPH Iepece-
16 CymMa yrioB TpeyroJb- 4 .. _
YEHUH MapajIeNbHBIX IPSIMBIX CEKYIIEH; CyMMBbI yJIOB TPEYTOJIbHUKA,
HUKa .
BHEIIHETO yIJla TPEyroJIbHUKA; COOTHOIICHUN MEX]Ty CTOPOHAMH U yT-
8 JaM# TPEYTOJIbHUKA; TPSIMOYTOJIBHOTO TPEYroJIbHUKA; OCHOBHOE CBOM-
17 [IpssMOyTOIBHBI Tpe- 2 pey > IPAMOYT pey ’

YTOJIBHUK

CTBO IIapalJICIbHBIX IMPAMBIX;
npusHaku. NnapajyiCIbHOCTU IIPSAMBIX, PaBCHCTBA IIPAMOYI'OJIBHBIX TPC-
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.
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18 CBoiicTBa NPSMOYTOJIb- 2 YTOJIbHUKOB.
HOT'O TPEYTOJIbHUKA loxaszvleams: TEOPEMBI O CBOMCTBAX NapAJIEIbHBIX MPSIMBIX, O CyMME
YTJIOB TPEYTOJbHUKA, O BHEIIHEM YyTJI€ TPEYTOJbHUKA, HEPABEHCTBO Tpe-
KonrponbHas pabora Ne 3 1 YI'OJIbHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YIJIOB TPEYTOJIbHUKA, TEO-
PEMBI O CBOMCTBAX NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, PU3HAKY MapaJi-
JIENBbHBIX NPSIMBIX, PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewams 3anaun Ha BBIYUCIEHUE U I0KA3aTEIbCTBO
I'naea 4
OKpy:KHOCTH U KPYT. 16
I'eomeTrpuyeckue MoCcTpoeHuUst
19 ['eoMeTpuyeckoe MeCTO 2 lloscHuamp, 4TO TaKoe 3a7ia4a Ha MOCTPOEHUE; TEOMETPUUECKOE MECTO
To4YeK. OKpPYKHOCTb U touek (I'MT). IlpuBoauts npumepsl I MT.
KpyT H306pasxcams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI; KacaTeJIbHYIO K
OKPYXHOCTH; OKPYKHOCTb, BIMCaHHYIO B TPEYTOJIbHUK, U OKPY’KHOCTD,
20 Hekoropsie cBoncTBa 3 OMMCAHHYIO OKOJIO Hero. ONUChIBATh B3aUMHOE PACTIOJIOKEHUE OKPYXK-

okpyxHocTH. Kacarens-
Has K OKPY>KHOCTH

HOCTH U IIPSAMOMU.
Qopmynuposams.
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s
z S 8 MarTepHaja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
=
=
21 OmnucaHHas ¥ BIIMCAaHHAS 3 onpeoeneHus: OKPYKHOCTH, KpyTra, UX 3JIEMEHTOB; KacaTeJIbHOU K
OKpY>KHOCTH TPEYTOJIb- OKPY>KHOCTH; OKPY’KHOCTH, OIIICAHHOM OKOJIO TPEYTOJIbHUKA, U OKPY K-
HUKa HOCTH, BIIMCAaHHOW B TPEYTOJIbHUK;
ceoticmea: cepeIMHHOro nepneHukynsipa kak ' MT; OuccexkTpucsl yria
22 3ajiauu Ha OCTPOCHUE 3 kak ['MT; kacaTeapHON K OKPYXKHOCTH; TUAMETPA U XOPJbI; TOUKH IIepe-
CEUEHMSI CEPEIMHHBIX EPIEHANKYIISIPOB CTOPOH TPEYTrOJbHUKA; TOUYKU
23 Merton reomeTpuyeckux 3 niepeceueHnss OUCCEKTPHUC YIJIOB TPEYTOJIbHHKA,
MECT TOHCK B 3a/latiax Ha NpusHAaKu KacaTeIbHOI.
TOCTPOCHHE Jlokazvieamp: TEOPEMBI O CEPEAUHHOM MEPIEHAUKYIIAPE U OUCCEKTPHCE
yria kak [ MT;
[ToBTOpEHUME U cucTEMa- 1 . .. .
O CBOMCTBax KacareiabHON; 00 OKPY>KHOCTH, BIMCAHHOMN B TPEYTOJIbHUK,
TU3alMs y4eOHOro mare- . , .
OMKMCAHHOW OKOJIO TPEYTrOJIbHUKA; MPU3HAKU KacaTeIbHOM.
nasia
p Pewiams 0CHOBHBIE 33]Ja4M HA IOCTPOCHUE: IOCTPOCHUE YTIIa, PABHOTO
JAHHOMY; TIOCTPOCHHUE CEPEAMHHOrO MEPIECHINKYIISIpa TaHHOTO OTPE3Ka;
HTOOIEHAS Ta No , ITOCTP p p yJAp p ;
KonTponbhas padota Ne 4 1 Y

MMOCTPOEHUE NPSAMOU, MPOXOAAIIEN Yepe3 NaHHYIO TOUKY U IEPIICHINKY-
JISTPHON TAHHOM MPSAMOM; MMOCTPOEHNE OMCCEKTPUCHI TAHHOTO yTJa; Mo-
CTPOEHHUE TPEYTOJIbHHUKA MO JIByM CTOPOHAM M YIJ1y ME¥XK]1y HUMU; 10
CTOPOHE Y JBYM HPUJIEKAIIUM K HEN yTiIaMm.

Pewarts 3agaun Ha noctpoenune metogoMm ['MT.

Cmpoums TPEYTOJBHUK MO TPEM CTOPOHAM.
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z S 8 MarTepHaja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
=
=
Pewams 3a1aun Ha BBIYUCIICHHE, JOKA3ATEIBCTBO U IOCTPOCHUE
O06001meHne
U CHCTeMaTH3alus 3)
3HAHUM yYaIUMXCH
VYrpaxHeHus 111 HOBTOPEHMS Kypca 4
7 xnacca
Kontponbnas pabora Ne 5 1
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(2 yaca B Henento, Bcero 70 4acon)

1
®
& 2 Coaep:xanue yueoHoro | Koauvecrso XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
.
z S 8 MarepHaJa 4acoB (Ha ypoBHe y4eOHBbIX 1eliCTBHI)
= =
=
I'naga 1
22
YeTbIpéxyroJbHUKH
YeThIpEXYTOJIBHUK U €70 2 llosachamyb, 4TO TaKOE YETHIPEXYTOJBHUK. OMHUCHIBATH DIIEMEHTHI YETHI-
DJIIEMEHTHI PEXYTONbHUKA.
Pacnosnasams BITyKIIbIE U HEBBITYKIIBIE YETBIPEXYTOJIBHUKHU.
Iapannenorpamm. Con- 2 U300pasicames 1 HAXOUTH HA PUCYHKAX YETHIPEXYTOIBHUKH PA3HBIX BU-
CTBa IapauicjiorpamMmma OB U UX DJICMCHTHI.
Dopmyauposams.
IIpusnaku mapanesno- ? onpeodenenus; TapajlIelorpaMMa, BEICOTBI IapalIeIorpaMMa; IPSIMO-
'paMMa YroibHHUKa, poM0Oa, KBaJpara; CpeAHell JMHUI TPEYTOIbHUKA; TPAIIEIUH,
BBICOTHI TPAINEIUU, CPEAHEN JIMHUU TPpaneunn; LIEHTPAIbHOTO yTJiia
[IpsAMOYTOJBHUK 2 .
OKPY’KHOCTH, BHIUCAHHOTO YIJIa OKPY’KHOCTH; BIIMCAHHOTO U ONMCAHHOTO
YETBIPEXYTOJIbHUKA;
Pom6 2 P ’
ceoticmea: mapajierorpaMma, IpsAMoyrojibHUKa, poM0Oa, KBajapara,
CPEIHUX JIMHUM TPEYTOJIbHUKA U TPAIELUH, BHUCAHHOTO YIJIa, BIIUCAH-
KBanpar 1 pea Tpeyr TpallciH, yrd,

89




1
®
s a2 Conep:xkanue yueonoro | Koanuecrso XapaKkTepUCTHKA OCHOBHBIX BU/I0B JAeATEJIbHOCTH YYCHHKA
.
z S 8 MarepHaJia 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
=
=
KoutposnbHas pabota 1 HOT'O U OIMCAHHOTO YETBHIPEXYTOJIbHUKA;
No 1 npu3HaKy: apajiesorpaMmma, IpsiMoyrojbHUKa, poM0Oa, BIMCAHHOTO U
ONMCAHHOTO YETBIPEXYTOJIbHUKA.
7 Cpenusist muHUsE Tpe- 1 Jloka3zvieams: TEOPEMBI O CYMME YIJIOB YETBIPEXYTOJIbHUKA, O TPagyC-
YToOJIbHHKaA HOW MEpe BIMCAHHOTO YyTiia, 0 CBOMCTBAX U MPU3HAKAX Mapajlieiorpam-
Ma, MPSIMOYTOJIbHUKA, poM0Oa, BIIMCAHHOTO U OMMCAHHOTO YEThIPEX-
8 Tpamenus 4 YTOMbHAKA.
9 IlenTpanbHbIe 2 Illpumenams U3y4eHHBIE ONPEICIICHUS, CBOMCTBA U NMPU3HAKU K pPelIe-
Y BIIUCAHHBIE YTJIbI HUIO 33724
10 BnucanHble 1 onucaH- 2
HBI€ YETBIPEXYTOJIbHUKHU
KontponsHas pabota 1
No 2
I'naea 2
16

IHoxo6me TpeyrojiLbHUKOB
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z 3 -g- MarepHaJia 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
=
=
11 Teopema Paneca. Teo- 6 Dopmynuposams:
peMa o MponopLUUOHATb- onpeoenerue OJJOOHBIX TPEYTOIbHUKOB;
HBIX OTpE3Kax ceolicmea.; MeIMaH TPEYroJbHUKA, OMCCEKTPUCHI TPEYTOJIbHUKA, Iepece-
KAIOIINXCS XOP/I, KaCaTeIbHOU U CeKYIEeH;
12 IlonobHbIe TpEyronbHY- 1 Nnpu3HaKu nNoao0ust TpeyroJIbHUKOB.
K1 Jloxa3zvieamn:
meopemyi: Paneca, 0 NPONOPLUHUOHATBHBIX OTPE3KaX, O CBOMCTBAX MEAU-
13 TlepBblii mpu3HaK nozo- > aH TPEYroJIbHUKA, OUCCEKTPHUCHI TPEYTOIbHUKA;
Ousl TPEYTOIBHUKOB ceoticmea; IEPECEKAIOIUXCS X0/, KACaTeIbHOM U CEKYIIEH;
npusHaKy MoA00Us TPEyroJIbHUKOB.
14 Bropoii u TpeTuii npu- 3
3HAKHU TI0JTI00MS Tpe- Ipumensmo V3y4deHHBIE ONPEACIICHUS, CBOMCTBA U MPU3HAKHU K pellie-
YIrOJIbHUKOB HHUIO 3a/1a4
KouTtponbHas paborta 1
Ne 3
I'naga 3
14

Pemenue NPpAMOYI0JIbHBIX
TPE€YIroJbHHKOB
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=
=
15 Mertpuueckue COOTHO- 1 Dopmynuposams:
IIEHUS B IPSIMOYTOJIbHOM onpeoenenus: CUHyca, KOCUHYyCa, TAHI'€HCa, KOTAaHT€HCa OCTPOro yria
TPEYroJbHUKE IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
ceoticmea: BeIpaXarollue METPUUECKUE COOTHOLIEHUS B IPSMOYTOJIb-
16 Teopema Iugaropa 5 HOM TPEYTOJIBHUKE U COOTHOLIEHHUS MEXAY CTOPOHAMU U 3HAYECHUSMHU
TPUTOHOMETPUUECKUX (PYHKIMI B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
KonTponbas pabora 1 3anuceieams TPUTOHOMETPUUECKUE (POPMYJIbI, BHIPAXKAIOLINE CBI3b
Ne 4 MEX/1y TPUTOHOMETPUYECKUMH (PYHKIIUSAMU OJHOTO U TOTO K€ OCTPOTrO
yria.
17 Tpuronomerpuueckue 3 P
ewiams MPSMOYTOJIbHBIE TPEYTOJIbHUKHU.
HKIIUM OCTPOTO yria
(bymin Tporo yt Jloxa3zvieamn:
NPsIMOYTOJIBHOTO Tpe-
meopemy 0 METPUUECKUX COOTHOLIEHUSAX B IPSIMOYTOJIbHOM TPEYTOJib-
yTOJIbHUKA :
Huke, Teopemy [ludaropa;
¢ opmynvl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJHOTO U
18 Peuienne npsiMoyroib- 3
TOTO 7K€ OCTPOro yIJa.
HBIX TPEYTOJILHUKOB
Bv1600ums 0CHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO U 3HAYEHUS CH-
Hyca, KOCHHYCa, TaHT'€HCca U KoTaHreHca i yrioB 30°, 45°, 60°.
KouTtponbHas pabota 1 yed, yea, Ly >

Ne 5

Ilpumensmob U3y4eHHBIE ONIPEACIICHUS, TEOPEMBI U (HOPMYIIBI K perie-
HUIO 3a]1a4
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= =
=
I'nasa 4
MHOroyrojibHUKH. 10
Iliomaas MHOTOYroJIbHUKA
19 MHOroyroJIbHUKH 1 Toschamb, 9TO TaKoe IUIOIIAb MHOTOYTOJIbHUKA.
OnwuceIBaTh MHOTOYTOJIBHUK, €TO AJIEMEHTHI; BEITYKITBIC U HEBBITYKJIBIE MHO-
20 [TonsTHe mowmanu 1 TOYT'OJIHUKH.
MHOT'OYTOJIbHUKA. N300pakaTh 1 HAXOJUTh HA PUCYHKaX MHOTOYTOJIbHUK U €0 3JIEMEHTbI; MHO-
TOYTOJBHUK, BIMCAHHBIA B OKPYKHOCTh, © MHOTOYTOJIbHUK, OTIMCAHHBIA OKO-
[Imomaae MpsAMOyroJbHHUKA
JI0 OKPYKHOCTH.
Dopmynuposamsw.
21 [Tnomane mapamienorpam- 2 PMYIUP
a onpeoeneHus: BINCAHHOTO ¥ OMIMCAHHOTO MHOTOYTOJIbHUKA, IIOIAAH MHOTO-
M
yrOJIbHUKA, PABHOBEJIMKUX MHOTOYTOJIbHUKOB;
OCHOBHble c80licmaa TIOLTa ! MHOTOYTOJIbHUKA.
22 [Inomane TpeyroiabHUKa 2 s yr
Hoxazvieamsb: TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO N-YTOJIBHUKA, TUIOIIAAN
23 Tnomas Tpanemyu 3 NPSMOYTOJFHUKA, IO TPEYTrOJIbHUKA, TUIOIIAIHN TPAIenH.
IIpumenams U3y4eHHBIE ONPECICHNS, TEOPEMBI 1 (POPMYIIBI K PEIICHHUIO 3a-
KonTponbHas pabora Ne 6 1

au
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= =
=
IloBTOpEHUE
U cHCTeMAaTH3alus 8
y4eOHOro MaTtepuana
VYrpaxHeHus A7 IOBTOPEHUs Kypca 8 7
KJ1acca
KonTponsnas padora Ne 7 1
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1
5y g Conep:xkanue yueonoro | KoaunuectBo XapakTepuCTHKA OCHOBHBIX BH/I0OB J1eSITEeJIbHOCTH YUYeHHKA
=
§ S & MaTepuaJia JacoB (Ha ypoBHe Yy4eOHBIX JIeiicTBHI)
T 0«
=
I'nasa 1
16
Pemienue TpeyroJibHUKOB
1 Cunyc, KOCUHYC, TaH- 2 Dopmyruposams:
TEHC U KOTAHTEHC yIJia onpeoenenus; CUHyca, KOCUHYCa, TAHT€HCa, KoTaHTeHca yria ot 0 10
or 0 mo 180 180 ;
ce0licmeo CBS3M JUIMH THaroHajiell 1 CTOPOH IMapalijieiorpaMmma.
2 Teopema kocunycos 3 Dopmyauposamsv M Pa3bACHATH OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIEC-
CTBO. BBIUHCIIATH 3HAUCHNE TPUTOHOMETPUUECKOHN (hYHKITUHU yTJia 110
3 Teopema cuHycoB 3 3HAUEHHIO OJHON M3 €ro 3aJaHHbIX (QYHKIHIA.
Dopmynuposams M AOKA3bIBATh TEOPEMbI: CHHYCOB, KOCUHYCOB, CJIE]I-
4 Pewenne tpeyroyibHu- 3
CTBUSI U3 TEOPEMBI KOCHHYCOB U CUHYCOB, O TIJIOIIAIA OMMCAHHOTO MHO-
KOB
rOyroJibHUKA.
3anucvieams 1 1OKa3bIBaTh (HOPMYJIIBI IJIs1 HAXOXKICHUS TUIOMIAAHN TPe-
5 DopMyJIbI 1J11 HAXO0XK- 4 N . .
YTOJIBHUKA, PAJNYCOB BIIMCAHHOW U OTMIMCAHHOW OKPY>KHOCTEH TPEyTroib-
JICHUsI TUIOIIATU Tpe-
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E S 8 MarTepuaJja 4acoB (Ha ypoBHe Yy4eOHBIX JieiicTBHIi)
= <
=
YTOJIbHHUKA HUKa.
KoHTpombHas paGoTa 1 Ilpumensmob U3ydeHHBIC ONIPEACIICHUS, TEOPEMBI U (HOPMYIIBI K PEIICHUTO
No 1 3a1a4
I'naga 2 8
IIpaBWwibHbIE MHOTOYI0JIbHUKH
6 [IpaBuriIbHBIE MHOTO- 4 Tlosicnsamyb, 4TO TaKOE UEHTP U LEHTPAIIbHBIN YTOJ TPaBUIBHOTO MHOTO-
YTOJIbHUKU U UX CBOW- YIOJIbHUKA, CEKTOP U CErMEHT Kpyra.
CTBa Dopmynuposams:
onpeoenenue TPaBUILHOTO MHOTOYTOJIbHUKA;
7 JIHa OKPYKHOCTH. 3 c8olicmea MPABUIIBHOTO MHOTOYTOJIbHUKA.
[Inommans kpyra /Jlokazvieamsb CBOMCTBA MPABUJIBHBIX MHOTOYTOJIbHUKOB.
3anucvieams v pazbACHATH (POPMYIIBI ITUHBI OKPYKHOCTH, TIIOIIATH
KontponsHas paboTa 1

Ne 2

Kpyra.

3anucwvlieams 1 10Ka3bIBATh (HOPMYIIBI ATUHBI AYTH, IJIOMAAN CEKTOPA,

bopMyIIBI 17151 HAXOXKIECHUS paINyCOB BIIUCAHHON U OMMCAHHONU OKPYXK-
HOCTEH IPAaBHJILHOTO MHOTOYTOJIbHHKA.

Cmpoumsb ¢ TOMOIIBIO ITUPKYJIIS ¥ TUHEHKN TIPaBUIIbHBIE TPEYTOJIBHHUK,
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z 3 -g- Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
=
YETHIPEXYTOJIBHUK, HIECTUYTOJIbHHUK.
Ipumenamo ¥3ydeHHbIE ONPEACTICHHS, TEOPEMBI U (DOPMYIIBI K PEIICHUIO
3a/1a4y
I'nasa 3
JlekapToBBI 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosinue mexny ABy- 3 Onucvieams IPAMOYTOIBHYIO CUCTEMY KOOPAMHAT.
MsI TOYKaMH C 3aJJaHHBI- Dopmynuposamy: onpeesieHue ypaBHEHUs PUTypbl, HEOOX0IUMOE U
MU KoopauHaTtamu. Ko- JIOCTATOYHOE YCJIOBHSI MapajIeIbHOCTH ABYX MPSIMBIX.
OpAMHATHI CEPEANHBI OT- 3anucvieams 1 JOKa3bIBaTh (POPMYJIIbI pACCTOSHUS MEXKAY JBYMS TOUKa-
pe3ka MU, KOOPJIMHAT CEPEIUHBI OTPE3KA.
Bv1600ums ypaBHEeHHE OKPY>KHOCTH, 0011Iee ypaBHEHHE MPSIMOM, ypaBHe-
9 YpaBHeHHe QUrypel. 3 HUE TIPSIMOM C YTIIOBBIM KO3 (DUITMEHTOM.
YpaBHEHHE OKPYKHOCTHU okazvieames HEOOXOIUMOE U JOCTATOYHOE YCIOBHE MAPALICILHOCTH
JIBYX TIPSIMBIX.
10 YpaBHeHue npsMon 2
Ipumenamo ¥3ydeHHbIE ONPeNEICHHs, TEOPEMBI U (DOPMYIIBI K PEILICHUIO
11 VYrnosoit koahduirienT 2 3a1a4

97



1
=
2 & | Conepxanue yueonoro | Kosmuecrso XapaKTepHCTHKA OCHOBHBIX BHIOB AeATEILHOCTH Y4eHHKA
=
z S & MaTepHuaJa 4acoB (Ha ypoBHe yueOHbIX AelCTBHIA)
=
=
MPSIMOU
KoHTtposbHas padorta 1
Ne 3
I'naga 4
12
BekTopsl
12 [TonsTHE BEKTOPa 2 Onucvieamp OHATHS BEKTOPHBIX M CKAISAPHBIX BEJIMYUH. MILmocTpupo-
BATh TIOHATHE BEKTOPA.
13 KOOpI[I/IHaTBI BCKTOpa 1 (DOpMy]lupogamb;
onpedenenus; MOy BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEK-
14 Croxenne u BbIYUTAHHE 2 TOPOB, KOOPMHAT BEKTOPA, CYMMBbI BEKTOPOB, PA3HOCTH BEKTOPOB, IIPO-
BCKTOPOB THBOIIOJIO)KHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJI0, CKAIIIPHOTO
IPOM3BENIEHHUS BEKTOPOB;
15 YMHOKEHHE BEKTOpa Ha 3 . )
c601icm6a: paBHBIX BEKTOPOB, KOOPIMHAT PABHBIX BEKTOPOB, CIOKEHHS
4UCII0
BEKTOPOB, KOOPIMHAT BEKTOPA CYMMBI M BEKTOPA Pa3HOCTH JIBYX BEKTO-
OB, KOJUTMHEAPHBIX BEKTOPOB, YMHOXKEHHUS BEKTOPA Ha YUCIIO, CKAJISAP-
16 CxaJIIpHO€E IIPOM3BEIE- 3 POP, P POB, ¥ P ’ P

HUE BEKTOPOB

HOTO MMPOU3BCACHHA IBYX BECKTOPOB, IICPIICHAUKYIIAPHBIX BEKTOPOB.

,ZZOKCL’)’blGaI’I’Ib TCOPCMBI. O HAXOXKACHNHN KOOPAHNHAT BCKTOPA, O KOOpAHUHA-
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]
z S & MaTepuaJia 4acoB (Ha ypoBHe yueOHBIX JIeiicTBHI)
= <
=
KoutposnbHas pabota 1 Tax CYyMMBbI U Pa3HOCTH BEKTOPOB, 00 YCIOBHH KOJJTMHEAPHOCTU ABYX
Ne 4 BEKTOPOB, O HAXOXK/JIEHUHU CKAJIIPHOTO MPOU3BEACHHUS IBYX BEKTOPOB, 00
YCIIOBUM TEPIIEHIUKYISIPHOCTH.
Haxooumw xocuHyc yriia Mexay AByMsI BEKTOPaAMHU.
Ilpumensimo V3y4eHHBIE ONIPEACIICHUS, TEOPEMBI U (HOPMYJIBI K PEHICHUIO
3asa4y
I'nasa 5
I'eomeTrpuueckue 13
npeodpa3oBaHus
17 JIBrxenue (mepemeriie- 4 Ilpueooums ipuMepsl ipeoOpazoBanus Guryp.
Hue) ¢urypsl. [Tapan- .
. OnuceiBaTh IpeoOpazoBanus GUryp: napaieIbHbIN MePEeHOC, 0ceBast
JICTBHBIN TIEPEHOC
CUMMETpHSI, IICHTPaIbHAS CHMMETPHS, TTOBOPOT, TOMOTETHSI, ITOJ00HE.
D :
18 OceBas U 1IeHTpaJbHAas 4 OpMyIUposanb
cummerprn. TToBOpoT onpeodeiienus; TBWKCHUS; paBHBIX (PUTYP; TOYCK, CAMMETPHYHBIX OTHO-
CUTEJIBHO MPSIMOi; TOUEK, CHMMETPUYHBIX OTHOCUTEIHLHO TOUYKH; (pury-
19 TomoreTus. ITonooue 4 PBI, UMEIOIIIEH OCh CUMMETPHUH; (PUTYPBI, UMEIOIICH IIEHTP CHMMETPHUH;
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]
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=
=
buryp oA00HBIX (UTYD;
ce0licmea. BUXKEHHUSI, apalieIbHOTO TIEPEHOCa, OCEBOM CUMMETPHUH,
KonrponbHas pabora 1 LEHTPAJIbHON CUMMETPHUH, IOBOPOTA, TOMOTETHH.
Ne S /loxaszbleams TEOPEMBI: O CBOMCTBAX MapajlieIbHOrO MEPEHOCca, OCEBOU
CUMMETPUH, LICHTPAIBHOU CUMMETPHUH, IOBOPOTA, TOMOTETHUH, 00 OTHO-
IIEHUH TUTONIaAe MOTOOHBIX TPEYTOJIbHUKOB.
Ilpumensmo U3ydeHHBIC ONPEEICHUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO
3a/a4y
IHoBTOpPEHME
U CHCTEeMaTH3alus 10
yueOHOro MmarepuaJjia
VYnpaxxueHnus aJisi TOBTOPEHUS Kypca 9
9 knacca
Kontponbnas pabota Ne 6 1
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Onucanue y4e0HO-MeTOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 odecreye-
HHA 00pa30BaTEJIHLHOIO NpoLecca

1.HopmartuBHbIe 10KyMeHTHI: [IpuMepHast mporpamMmma OCHOBHOTO 0OIIero o0pa3oBaHus MO Ma-
TEeMaTHKe
2.Y4eOHUKH: TI0 MaTeMaTHKe il 5S—O6 KiaccoB, mo anredpe i 7-9 KilaccoB, IO T€OMETPUHU
g 7—9 Kiaccos.

» VMK H..Bunenkun«MaremaTtuka» 5,6

= YMK }O.H.MakapsrueB « Anredpay» 7-9

* YMK JI.C.AtanacsH «I'eomerpust 7-9»
3.HayuHnas, HayyHO-TIOMyJIsIpHAs, UICTOPUYECKas TUTepaTypa.
4.CripaBOYHbIC mocoous (PHIMKIIONEINH, CJIOBapH, CIIPaBOYHUKHU o
MaTeMaTHUKe U T.I1.).
5.ITewyarnbie mocobusi: [TopTpeThl BBIOAIONIMXCS ACSITENICH MATEMAaTHKH.
6.1HpopManIMOHHBIE CpE/ICTBA

® MYHBTHMeﬂHﬁHLIC o6yqa}0mne nporpaMmbl U 3JICKTPOHHBIC y‘le6HBIe n3gaHus 1o ocC-
HOBHBIM pa3JicjiaM Kypca MaTCMAaTHUKHU.

7. TexHuueckue cpeacTBa 00ydeHus
e Kowmmbrorep.

e  MynbTUMEIUWHBIN ITPOEKTOP.

e DKpaH HaBECHOM.
8. YueOHo-mpakTHyecKoe 1 yueOHO-1ab0paTopHOE 000pyAOBaHHUE

e Jlocka MarHuTHasl.

e KOMIUIEKT 4epTe)HBIX HHCTPYMEHTOB (KIACCHBIX W pa3/laTOYHBIX): JHMHEIHKA, TPaHCIIOP-
TUp, yroisHuk (30°, 60°, 90°), yronbauk (45°, 90°), HUPKYIIb.

e KOMIUIEKTHI MIIAHUMETPUYECKUX U CTEPEOMETPHUECKUX TeJ (AEeMOHCTPAIIMOHHBIX U Pa3-
JTATOYHBIX ).

o KomrutekT st MogenupoBanus (IBeTHast Oymara, KapToH, KallbKa, KJIeH, HOXKHUIIBI, TUTa-
CTHJIVH).
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1.®enepanbHblii neHTp uHboOpM http://fecior.edu.ru

2. Enunas xoyutekius nudpoBhIX o0pa3zoBaTenbHbIX pecypcoB http://school-collection.edu.ru
3. «Kapman s yuutens maremaTuku» http://karmanform.ucoz.ru.

4. 5l uny Ha ypoK MaTeMaTHKH (MeToan4YecKkue pa3padboTku): Www.festival.1sepember.ru
5. Ypoku — KOHCIIEKTBI WWW.pedsovet.ru

6. http://www.alleng.ru

7. http://www.proskolu.ru/org

8. www.metod-kopilka.ru

9._http://www.it-n.ru/

10. http://www.1september.ru/

11. http://www.matematika-na.ru/index.php on-Jyiaiig TeCTbl 10 MATEMATUKE

12. http://www.edu.ru/

13. http://fcior.edu.ru/

14. http://urokimatematiki.ru

15. http://intergu.ru/

16. http://www.openclass.ru/
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OueHka JIAHUPYEMBIX Pe3yJIbTATOB

Cucrtema OLIEHKH AOCTIKCHHS IJIAHUPYEMBIX Pe3ybTaTOB OCBOCHHUS OCHOBHOM 00Opa3oBa-
TEIBHON MPOTPaMMBbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs HPEAIOIaraeT KOMIIEKCHbII NO0X00 K
ouenKe pe3ynbmamog OOPa30BaHUSA, MO3BOJISIOMIMN BECTH OIEHKY JOCTHXKEHHs o0ydaro-
IUMHCA BCEX TPEX TPYMNI PEe3ylIbTaTOB OOpa30BaHUS: JIUYHOCHHBIX, MEMANPEeOMEenmHbIX 1
npeomemmuuix.

Cucrema OLICHKH TPETyCMAaTPUBACT YPOGHEBbLI HOOX00 K COJICP)KAHUIO OLIEHKH ¥ UHCTPY-
MCHTApPUIO IJId OLUCHKU NOCTHUIKCHUS IJIAHUPYCMBIX PE3YJIbTATOB, 4 TAKKC K IMPCACTABIICHHUIO U
UHTEPIIPETAUHU PE3yIbTaTOB H3MEPEHHI.

O,Z[HI/IM u3 HpO?IBJIeHI/Iﬁ YPOBHECBOI'0O nmoaxoga sBJIACTCA OLCHKA MHAWBUIYAJIbHBIX 06pa30-
BaTEJIbHBIX JOCTHKCHUI Ha OCHOBE «METO/A CIOXKEHUs», MPU KOTOPOM (DUKCHpYETCs JOCTH-
YKEHHE YPOBHS, HEOOXOAMMOTO ISl YCIEIIHOTO MPOIOIHKEHUST 00pa30BaHMs M PeabHO JOCTHTa-
€MOro OOJIBIIMHCTBOM YYAI[MXCS, M €ro MPEeBBIIICHUE, YTO IO3BOJISICT BHICTPAMBAaTh WH/IWBU-
JyalbHbIE TPACKTOPUH IBIXKEHUS ¢ YYETOM 30HBI ONMDKaiIIero pa3BuTusi, GopMupoBaTh MoJo-
KHUTEIBHYIO Y4eOHYIO U COIHATBbHYIO MOTHBALIUIO.

Oco0eHHOCTH OLICHKH MPeIMETHBIX Pe3yJIbTATOB

OrneHka NpeIMETHBIX pe3yJbTaTOB NPEACTaBIsIET COOOM OIEHKY IOCTIKEHHUS 00ydaro-
IIMMCS TUIAHUPYEMBIX Pe3yJIbTaToOB M0 OTAEIbHBIM IpeAMETaM.

dopMupOBaHUE ITUX PE3YJIBTATOB 00ECIEYNBACTCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa-
30BaTEJIbHOIO Mpolecca — y4yeOHBIX MPEAMETOB.

OCHOBHBIM 00bEKTOM OIICHKH MPEAMETHBIX PE3yJIbTaTOB B COOTBETCTBHH C TPEOOBAHUSIMU
Cranpapra sBiseTcsi CHOCOOHOCTh K PEIICHUIO y4eOHO-I103HABaTEIbHbIX M y4eOHO-IIpaKTHYe-
CKHX 3aJla4y, OCHOBaHHBIX Ha M3y4aeMOM yuyeOHOM MaTepHalie, ¢ HCIIO0JIb30BAaHMEM CIIOCOOOB
NeHCTBUM, PENEeBAaHTHBIX COJIEPKAHMIO Yy4EOHBIX MPEIMETOB, B TOM 4YHCJIE METalpeIMETHBIX
(O3HABATEIbHBIX, PETYJISTUBHBIX, KOMMYHUKATUBHBIX) IEHCTBUI.

CucteMa OIeHKH MPeAMETHBIX PE3yJIbTaTOB OCBOECHUS YUEOHBIX MPOrpaMM C y4ETOM ypOB-
HEBOTo nojaxoja, npunaroro B CraHpapTe, mpeamnoiaracT BblaejieHHe 0A30BOr0 YpPOBHS /10-
CTHIKEHHH KaK TOYKH O0TCYETA IIPU NIOCTPOCHUU BCEH CUCTEMBI OLICHKM U OPTaHU3aLUN WHIH-
BUyaJbHOU pabOThI C O0YUYaIOIMMHUCS.

PeanbHble JOCTHXKEHUS 00YUarOIIUXCSI MOTYT COOTBETCTBOBAaTh 0a30BOMY YPOBHIO, a MOTYT
OTJINYAThCS OT HETO KaK B CTOPOHY MPEBBILLIEHUS, TAK U B CTOPOHY HEJOCTUKEHHUS.

IIpakTKa MOKa3bIBaeT, YTO JJsl OMHCAHUS JOCTIKEHMHA OOydaroIuxcs Lenecoodpa3Ho
YCTaHOBUTH CJIEIYIOIINE NSATh YPOBHEH.

Ba3oBblii ypoBeHb JOCTHKEHHMII — YPOBEHb, KOTOPBIM JAEMOHCTPUPYET OCBOCHHE Y4eO-
HBIX JIEUCTBUM C OMOPHOM CHUCTEMOW 3HAHWUW B pamMKax JuamnazoHa (Kpyra) BbIIEIEHHBIX 3ajad.
OgnageHne 6a30BbIM YPOBHEM SIBJISIETCS IOCTATOYHBIM JIJIsl TPOJODKEHUS 00YUEHUS Ha CIEIyI0-
e cryneHu oOpa3oBaHMs, HO HE MO MPOPHIBHOMY HallpaBieHHI0. JlocTrkeHuto 0a30BOro
YPOBHSI COOTBETCTBYET OTMETKA «yIOBJIETBOPUTEIHHO» (MM OTMETKA «3», OTMETKA «3aUTEHOY).

[IpeBrpiieHre 6a30BOr0 YpOBHS CBUIETENILCTBYET 00 YCBOCHUM OMOPHOW CHUCTEMBI 3HAHUUN
Ha YpPOBHE OCO3HAHHOT'O MTPOM3BOJILHOTO OBJIAJICHUS YUEOHBIMH JEHCTBUSAMH, a TAaKXKE O KPYyro-
30pe, mupoTe (Wi U30MUpaTeIbHOCTH) WHTEpECcOoB. Llenecoobpa3sHo BBIIETUTH CIEAYIONINE JIBa
YpOBHS, NpeBbILIAIOIINE 0A30BbIii:

* IOBBIIEHHBbINl YPOBEHb JOCTI)KCHHUS TUIAHHPYEMBIX PE3YJIbTAaTOB, OLEHKA «XOPOIIO»
(oT™eTKa «4»);

* BLICOKHIl YPOBEeHb JIOCTIIKEHHUS IUTAHUPYEMBIX DPE3yJIbTaTOB, OLIEHKA «OTIHYHO» (OT-
MeTKa «5»).

[ToBBIIIEHHBIA W BBICOKUN YPOBHU JTOCTHXKEHUS OTIMYAIOTCS MO TOJHOTE OCBOCHHUSI TUIAHHU-
PYEMBIX Pe3yJabTaTOB, YPOBHIO OBJIAJCHHS YYCOHBIMU JACHCTBHSIMH U COPMUPOBAHHOCTHIO MH-
TEpPecoB K JaHHOW MPEeIMETHOM 00IacTH.
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WupuBuayanbHble TPAaeKTOPUU OOydeHHs] O0O0y4aromMXCs, JAEMOHCTPUPYIOIIMX MOBBIIICH-
HBII U BBICOKUH YPOBHH JOCTHKCHHH, 11eJIecoo0pa3Ho GopMUpOBaATh ¢ yUETOM HHTEPECOB ITHX
o0yJaromuxcst ¥ MX IUIaHOB Ha Oyaymee. Ilpyn Hanmu4yumM ycTOHYMBBIX WHTEPECOB K ydyeOHOMY
peIMEeTy U OCHOBATENIbHOM MOATOTOBKHU MO HEMY TaKue 00yYaroIiuecs MOTYT ObITh BOBJICUECHBI
B IPOCKTHYIO JEATEIBHOCTh MO MPEIMETY U COPUEHTUPOBAHBI Ha MPOJOLKEHHE OOydeHUs B
CTapUIMX KJIaccax Mo JaHHOMY MPOQUITIO.

Jlnst onucaHus MOJATOTOBKM y4allluXcs, YPOBEHb JOCTHKEHHH KOTOPHIX HHKe 0a30BOro,
1eecoo0pa3Ho BBIACIUTh TAKXKe J1Ba YPOBHS:

* IOHMKEHHBIH YPOBEHb JOCTIKCHHM, OLIEHKA «HEYAOBIECTBOPUTEIHLHOY» (OTMETKA «2»);

* HU3KHUIl YPOBeHb JOCTHKECHHI, OLICHKA «TUI0X0» (0TMETKa «1»).

Henoctmxenne 6a30Boro ypoBHsi (HOHMKEHHBIA U HU3KWH YPOBHU JAOCTIKEHHH) HUKCUPY-
€TCsl B 3aBUCUMOCTHU OT 00bEMa M YPOBHS OCBOCHHOT'O M HEOCBOECHHOT'O COJIEP KaHUs MTpeIMETa.

Kak mpaBuiio, mnOHM:KeHHbIil YPOBeHb JIOCTIKEHHI CBUICTEIHCTBYET 00 OTCYTCTBHU CH-
CTeMaTHUYeCKOi 0a30BOii MOATOTOBKH, O TOM, YTO OOYYAIOLIUMCS HE OCBOCHO Ja)K€ U MOJIOBUHBI
IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAaMBAET OOJBIIMHCTBO OOYYAIOIIUXCSA, O TOM, YTO
UMEIOTCSl 3HAYUTENbHbIe MPOOeNbl B 3HAHUAX, JallbHelIee oOyueHue 3aTtpyaHeHo. [Ipu stom
00yYaromuHCcss MOKET BBIMOJIHATH OT/AETIBHBIE 3a/IaHUs TOBBIIICHHOTO YpoBHs. [lanHas rpymnmna
oOyuaroruxcs (B cpeHeM B xojie 00ydeHus cocTabistomas okoio 10%) tpedyeT cneruanbHON
JMAarHOCTUKY 3aTPyAHEHUI B 00y4eHUH, IPOOEIIOB B CHCTEME 3HAHUH M OKa3aHWH IIeJICHAIPaB-
JICHHOW TTOMOIIH B TOCTHXKEHUHU 0230BOTO YPOBHSI.

Hu3kuii ypoBeHb OCBOCHHS IUIAHHPYEMBIX PE3yJIbTaTOB CBUAETENBCTBYET O HAIHYHH
TOJIBKO OT/AETBHBIX (hparMeHTApHBIX 3HAHUI 110 IPEMETY, JalbHelliee 00yuyeHre NPaKTUIECKU
HEBO3MOXHO. OOydaronmmMces, KOTOpbIE JEMOHCTPUPYIOT HU3KUN YPOBEHb JOCTHKEHHM, TPeOy-
eTCsl CrelalibHas MOMOIIb HEe TOJIBKO M0 y4eOHOMY IpeaMeTy, HO U 0 (hOPMHUPOBAHUIO MOTH-
BallMK K OOYYCHHIO, Pa3BUTHIO MHTEPECA K M3yd4aeMOH MPEeIMETHONW 00JIaCTH, TOHUMAHHUIO 3HAa-
YUMOCTH TpeAMeTa Ui KU3HU U Jp. TONbKO HAIM4YUE IMOJIOKHUTEIbHOW MOTHUBALIUA MOXKET
CTaTh OCHOBOH JIMKBUAIIMY TIPOOEIOB B O0YUECHUH ISl TAHHOM TPYIIITBI 00YJatOLIIXCSl.

OnucaHHBIN BBIIE MOJIXOM LEI€CO00pa3HO NPUMEHATh B XOJI€ Pa3IMYHbIX MPOLEayp Olle-
HUBAHHS: TEKYIIETO, TPOMEKYTOUHOTO U UTOTOBOTO.

Jlns hopMHpOBaHUS HOPM OLIEHKH B COOTBETCTBUHU C BBIIEICHHBIMH YPOBHSIMU HE00XO-
JUMO OIUCaTh JOCTH)KEHUs oOydarolierocs 0a30BOro ypoBHS (B TEpMHUHAxX 3HAHUN U YMEHHUH,
KOTOPBIE OH JIOJKEH MIPOAEMOHCTPUPOBATH), 32 KOTOPbIE 00YYarOIUICs 000CHOBAHHO MOJTy4YaeT
OILICHKY «yIOBJIETBOPUTENBHO». [locie 3TOro ompenensrorcs U COAep’KaTeNbHO OIMUCHIBAIOTCS
0osiee BBICOKME MM HU3KHE YPOBHM JOCTHXKEHHMH. BaKHO aKleHTHpoBaTh BHHUMaHUE HE Ha
ommnoOKax, KOTOpble ciaenanl oOydyaroluiics, a Ha y4eOHBIX TOCTHXKEHUSX, KOTOpble o0ecnedn-
BAIOT MPOJIBMKEHUE BIEPE] B OCBOCHUU COECP)KaHUS 00pa30BaHuUs.

Jlna ouenku ounamuxu gopmuposanus npeoMemHvlX pe3yabmamoé B CUCTEME BHYT-
PHILIKOJIBHOTO MOHUTOPHUHIA OOpa30BaTeNbHBIX JOCTHXKEHHMH Iieecoo0pa3Ho (uKcHpoBaTh U
aHAJTM3UPOBATh JaHHBIE O CPOPMHPOBAHHOCTH YMEHHI M HABBIKOB, CIIOCOOCTBYIOIIMX OCBOE-
HHIO CHCTeMATHYeCKMX 3HAHMIA, B TOM YHCIIE:

* NEePBUYHOMY O3HAKOMIEHUI0, Ompadomke U OCOHAHUIO Meopemudeckux mooenell U noHsi-
muti(0OIIeHaYYHbIX U 0a30BBIX I JAHHOW OOJacTH 3HAHWS), CMAHOAPMHBIX AICOPUMMOS U
npoyeoyp;

* BbIAGIEHUIO U OCOZHAHUIO CYWHOCTU U 0CODEeHHOCmel U3ydaeMbIX 00BEKTOB, IPOILIECCOB U
SIBTICHUI JIEHCTBUTENLHOCTH (TIPUPOIHBIX, COIMATBHBIX, KYJIbTYPHBIX, TEXHUYECKHUX H JIp.) B CO-
OTBETCTBHM C COJAEP)KaHUEM KOHKPETHOTO Y4eOHOro MpEeAMETa, CO30aHUI0 U UCHOAb308AHUIO
Mooereli N3y4aeMbIX 00bEKTOB M MPOIECCOB, CXEM;

* BbIAGIEHUIO U AHAU3Y CYWECMBEHHBIX U YCIMOUYUBLIX CEA3€ell U OMHOUIeHUL MEXIY 00beK-
TaMH U TIPOIIECCAMH.

ITpu 5TOM 00s3aTE€ABHBIMHU COCTABIISAIOIIMMHU CUCTEMbI HAKOIUIEHHON OIIEHKH SIBJISFOTCS] Ma-
TEpUAIbI:

* cmapmoesoul OUazHOCMUKUY,
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* MeMamuyecKkux u umo208bix NPOGEPOYHLIX pabom o 6cem yueOHbIM npeoMemam,

* meopueckux pabom, BKI04as yueOHbIE UCCIEAOBAaHMS U y4eOHbIE IPOEKTHI.

Pemienue o JOCTHXKEHUU MM HEOCTHIKEHUH TUIAHUPYEMBIX PE3y/IbTaTOB MM 00 OCBOCHUU
WA HEOCBOCHUHU y4eOHOro MaTepualla IPUHUMAETCSl Ha OCHOBE Pe3yJIbTaTOB BBIIIOJIHEHHUS 3ajia-
HUI 6a3oBoro ypoBHs. B mepuos BBenenus CraHnapra KpUTEpUil TOCTHKEHUS/OCBOCHHS y4yel-
HOr'o MaTepHana 3a1aércs Kak BblOJHEHUE He MeHee 50% 3amaHuil 0a30BOr0 ypOBHS WM IIO-
aydenne 50% oT MakcHMMaJIbHOTO 0aslia 3a BBITOJHEHHE 3aJJaHUi Oa30BOTO YPOBHSL.

Y];)OBHI/I MOATOTOBKH YYAIIINXCH U KPUTCPHUHA YCIICIITHOCTH oﬁyqemm o

MaTeMaTuke
YpoBHU Ouenka Teopus IlpakTnka
1 Pacno3HaBaTth 00beKT, | YMeETh BBINOJIHITH 3a/1a-
HAXOJHUTh HY)KHYIO ¢op- | HUS 110 00pasily, Ha HEemo-
Y3uaBauue MYy, IPU3HAK, CBOM- CPEACTBEHHOE TPUMEHEHUE
CTBO U T.[I. dbopMyI, mpaBuil, HHCT-
AuroputmMuueckas «3In PYKLMH U T.A.

NEATEILHOCTD C IIOM-
CKa3Kou

2

Bocnipou3BeneHue

AnropurmMuueckas je-
ATEJIbHOCTb 0€3 Moj1-
CKa3Ku

«4»

3HaTh (hopMyIHPOBKHU
BCEX MOHSTHUI, UX CBOM-
CTBa, IPU3HAKH, POp-
MYJTBI.

YMerh BOCIIPOM3BECTU
JI0Ka3aTenbCTBa, BbI-
BOJIbI, YCTaHABJINBATh
B3alMOCBS3b, BHIOMPATh
HYKHO€ IS BBITIOJIHE-
HUS JAHHOTO 3aJJaHus

Ymetb paboTath ¢ yueo-
HOU U CIIpaBOYHOM JIHUTEpa-
TYpOH, BBIIOJIHATH 3a/a-
HUS, TpeOyIolIe He-
CJIOKHBIX MPeoOpa3oBaHUM
C IPUMEHEHUEM H3Y-
4aeMoro MaTepuasa

3
IHonumanmue
[esrensHOCTH IpH OT-

CYTCTBUU ABHO BbIpa-
JKCHHOTI'O aJIrOprUTMa

«5»

€J1aTh JIOTUYECKUE 3a-
KJIFOUYEHHsI, COCTaBIIATh
aJIrOpUTM, MOJENb He-
CJIOKHBIX CUTyalui

YmMerb npuMeHsTH NOIy-
YEeHHbIE 3HAHUS B pa3yiny-
HBIX CUTyalusx. BeimoJ-
HATb 33J]aHUs] KOMOUHUPO-
BaHHOT'O XapakTepa, Co-
JIeprKaIuX HECKOJIBKO MO-
HATHUH.

4

OBJaJiecHUe YMCTBEH-
HOH CAMOCTOATEJIHLHO-
CTBIO

TBopueckas uccieno-
BaTeJIbCKas ESITeIb-
HOCTb

«5»

B coBepuieHcTBE 3HATH

YMmeTh NPUMCHATH 3HAHUSA

W3YYEHHBIN MaTepual,
CBOOOJTHO OPUEHTHUPO-
BaThCcd B HeM. UMeTh

B JTFO00 HECTaHAPTHOM
cutyaruu. CamocTosi-
TeJbHO BBINOJHATH TBOP-

3HAHMS U3 JOMOJHUTEb-
HBIX HCTOYHUKOB. Bia-
JIETh OTIePAIHSIMH JIOTH-
YECKOT'O MBIIICHHUS.
CocTaBJjgTh MOJIENb
7110001 cUTyaIuH.

YEeCKHE UCCIIEI0BATENbCKIE
3a1aHus. BoINOJAHATH
(GYHKIIMY KOHCYJIbTAHTA.
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Kpurepuu u HOpMbI OLIEHKHU 3HAHUIH, YMEHHN U HABBIKOB 00y4aloluXCs 10
MaTeMaTHKe.

1. OMCHK(I RUCOMECHHBIX KOHMPO.1bHblX paﬁom 06]/"!(”0”4”)66'}1 no wwamemamuke.
OT1meTka «5», eciu:

e paboTa BBINOJIHEHA OJHOCTHIO;
® B JIOTUYECKUX PACCYXKICHUAX U 0OOCHOBAHUH PEIICHUS HET MpoOesIoB U OIMNOOK;
® B pEIICHUM HET MaTeMaTHUYECKUX OUIMOOK (BO3MOKHA OJIHA HETOYHOCTD, OMKCKA, KOTOpas
HE SBJISICTCS CIICICTBUEM HE3HAHWS WM HETTOHMMAaHUS Y9eOHOr0 MaTepuana).
OTMmeTKa«4» CTABUTCS B CIEAYIOLIUX CIIydasx:

e paboTa BBINOJIHEHA MOJIHOCTHIO, HO OOOCHOBAHUS IIAroB PELICHUS HEAOCTATOYHbBI (€ciu
yMeHHE 000CHOBBIBATH PACCYKIICHUS HE SBJISUIOCH CIIEUAIbHBIM O0BEKTOM MPOBEPKH);
e JIONYIICHBI OJIHA OMIMOKA WJIM €CTh JBa — TPU HEAOUYETA B BBIKJIAIKAX, PUCYHKAX, YepTe-
)Kax uiM rpadukax (€Ciiv 3TH BUIBI pa0d0T HE SBJISLTUCH CIICIIHATBLHBIM 00BEKTOM IMPOBEPKH ).
OtMmeTka «3» CcTaBUTCS, €CIIU:

e JomylIeHo Ooiiee OAHON OMMOKHM WK Oojiee ABYX — TPeX HEJOYETOB B BBIKJIAJKAX, Yep-
Texax Wid rpadukax, HoO oOydaromuiicsa o0ianaeT 00sS3aTeNbHBIMU YMEHUSMHU MO MpPOBEpsieMOi
TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

e JIONYIICHBI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIlIie, YTO O0ydaromuiicss He obmagaeT o0s-
3aTeIbHBIMA YMCHHSIMHE I10 JIAHHOW TeMe B TIOJTHOM Mepe.
Otmerka «1» cTaBUTCS, €CIIU:

o pa60Ta IMOKa3aJia IoJIHOC OTCYTCTBUC Y o6yt1a101uer0051 00s13aTeNbHBIX 3HAHUH U YMCHI/Iﬁ
o HpOBepHeMOﬁ TEMC WK 3HAYUTCIbHAA 4aCTh pa6OTBI BBITIOJTHCHA HC CaAMOCTOATCIIBHO.
Y4uTtenp MOXKET IIOBEICUTH OTMCTKY 3a OpI/IFI/IHaJ'IBHHﬁ OTBCT Ha BOIIPOC NI OPUTHHAIILEHOC

pelIeHue 3a1a4m, KOTOpbIE CBUACTENBCTBYIOT O BRBICOKOM MaTeMaTHYECKOM Pa3BUTUH 00ydaro-
IIET0Cs; 3a pelIeHne OoJiee CI0KHON 3aJa4l WM OTBET Ha 00JIee CII0KHBIH BOIIPOC, MTPEIIo-
JKCHHBbIC 06yqa10meMyC$[ JOITOJIHUTEIIBHO ITOCJIE BBIITOJIHEHUA UM KaKHAX-I1100 APyrux SaﬂaHHﬁ.

2. OueHKa YCMHbIX omeemoes oﬂvuammuxc;l no mamemamuxe
OTBeT OLIEHNBAETCS 0TMETKOMH«S», €ClTU YUEHHUK:

® TIOJHO PAacKphUI COAEp)KaHWE MaTepuana B oO0beMe, MPEeTyCMOTPEHHOM IPOTpaMMON U
y4eOHUKOM;
® U3JIOKHI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YsS MAaT€MaTUYECKyH) TEPMHUHO-
JIOTHIO U CUMBOJIUKY, B OIIPEEICHHOMN IOTHYECKOM MOCIIeI0BATEIbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKH, TPAPUKH, COIMYTCTBYIONTUE OTBETY;
® [IOKa3aJl YMEHHE WIIIOCTPUPOBATH TCOPUIO KOHKPETHBIMH IPUMEPAMH, MPUMEHSTH €€ B
HOBOW CUTYaITUU TIPH BBITIOJTHECHUH MTPAKTUICCKOTO 33 JaHUS;
® MPOJEMOHCTPUPOBAJ 3HAHUE TEOPUH paHEe M3YyYEHHBIX COMYTCTBYIOMIMX TeM, c(opmu-
POBAHHOCTh M YCTONYMBOCTH UCTIOJIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;
e OTBEYAJl CAMOCTOSITENFHO, 0€3 HABOSIIINX BOIPOCOB YUHUTEIS,
® BO3MOXHBI OfIHA — JIB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTETICHHBIX BOMPOCOB WIIH B
BBIKJIQJIKaX, KOTOPbIE YUEHHK JIETKO HCTIPABUII ITOCIIC 3aMEUaHUs YIUTETIS.
OTBeT OlLIEHNBAETCSI 0TMETKOM «4», €CTM YIOBIETBOPSET B OCHOBHOM TPeOOBAaHUSM Ha OIEHKY
«5», HO TIPU ITOM UMEET OJIUH U3 HEJAOCTATKOB:
® B M3JIOKCHUH JIOMYIIECHBI HEOOIBITNE MPOOETHl, HE HCKA3UBIIeEe MaTEMATUIECKOE CONIEP-
JKaHUE OTBETA;
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e JIONYIIECHBI OJIMH — JIBa HEJAOYETAa MPU OCBEIIEHHUH OCHOBHOTO COJEP>KAHMS OTBETA, HC-
IIPaBJICHHBIE MTOCIIEC 3aMEYaHUsI YUUTENS;
e JIOMYIICHBI OMMOKa WK OoJiee ABYX HEAOYETOB TIPU OCBEIICHHH BTOPOCTEIICHHBIX BO-
MIPOCOB UJIM B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIC MTOCIIE 3aMEYaHUs yUUTEIIs.
OtMmeTKa «3» CTaBUTCS B CICAYIOLIUX CIIyJasix:

e HEIMOJIHO PACcKpPBITO CO/AEp:KaHHE MaTepHala (Coaep)kaHue M3J0KeHO (parMeHTapHO, He
BCerja IOCHe0BaTeNbHO), HO IMOKa3aHO o0llee MOHMMaHHE BOIPOCa U MPOJAEMOHCTPHUPOBAHBI
YMEHMSI, 1OCTAaTOYHbIE JJI YCBOEHMsI IIPOrpaMMHOro marepuana (omnpezeseHsl «TpeboBaHUsAMEU K
MaTeMaTHUYeCKOM MOJArOTOBKE 00y4YaIoUIMXCs» B HACTOSIIEH TporpaMMe o MaTeMaTHKe);

® UMEJHUCh 3aTPYJHEHUS WIM JAONYLIEHBI OIIMOKYU B ONPEAEICHUN MaTEMaTUYECKONH TepMU-
HOJIOTMH, YEPTEKAX, BBIKIAAKAX, UCIIPABICHHBIC I10CIIE HECKOJIbKUX HAaBOIALIMX BOIPOCOB Y4MTE-
TS

® YYEHUK HE CIPABUJICS C IPUMEHEHHUEM TEOPUM B HOBOM CHUTyallUM IIPU BBIIOJHEHUH
MPAKTUYECKOTO 3a/laHusl, HO BBINOJHWI 3a/laHusl 003aTeIbHOTO YPOBHS CIOKHOCTH IO JaHHOMN
TEME;

® [IpH JIOCTaTOYHOM 3HAHUHM TEOPETUYECKOTO MaTepHala BbISBIEHA HelocTaToyHast cdop-
MHUPOBAaHHOCTh OCHOBHBIX YMEHUW U HAaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIOLINX CIIyYasix:

® HE PACKPHITO OCHOBHOE COJIEpKaHUE YIeOHOTO MaTepUalia;
e 00HApYKEHO HE3HAHWE YUYCHHKOM OOJIbIIeH MM HanOoJee BAKHOW YacTH y4eOHOTO Ma-
Tepuana;
® JIOMYIICHbl OUIMOKU B ONPEICICHUU MOHATUN, MPU HCIOIb30BAHUH MaTEMAaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKaxX, 4epTexkax WK rpadukax, B BBIKIAJKaX, KOTOPbIE HE HC-
MIPABJICHBI ITOCJIC HECKOJIBKUX HABOSIINX BOITPOCOB YUHTEIIS.
Otmerka «1» cTaBUTCS, €CIIU:

® yYEHUK OOHApPYKWUJI MIOJHOE HE3HAHNE U HEMIOHMMaHUE U3y4yaeMoro yueOHOro Marepuaia
WIM HE CMOT OTBETUTHh HU Ha OJMH U3 NIOCTABJIEHHBIX BOIPOCOB 110 U3YYEHHOMY MaTepu-
ainy.

Ob6masn kaaccupukanusa ommoOOoK.
[Tpu ouieHKe 3HAHWN, YMEHHI U HABBIKOB OOYYAIOIIUXCS CIENYyeT YYUTHIBATh BCE OMUOKH (TPY-
Oble ¥ HErpyObl€) U HEJOUYETHI.
I'pyObiMu cUHTAOTCSH OLIMOKU:

- HE3HAHUE OMNPEJEICHUSI OCHOBHBIX MOHSATUH, 3aKOHOB, NMPABWJI, OCHOBHBIX MOJIOKEHUI
TeOpHH, He3HaHue (OpPMyJI, OOIIETPUHATHIX CUMBOJIOB 0003HAYEHUHN BEIWYUH, €IUHUI] UX U3-
MEpEHUS;

- HE3HAaHUE HAUMEHOBAHUN €IUHUI] U3MEPEHUS;

- HEYMEHUE BBIJCIIUTH B OTBETE IJIaBHOE;

- HEyMEHUE TPUMEHSTh 3HAHUS, AJITOPUTMBI JJIsI PEIICHUS 3a/1a4;

- HEYMEHHE JIeNIaTh BBIBOIBI U 0000IIEHUS;

- HEYMEHUE YUTAaTh U CTPOUTH TpaduKu;

- HEYMEHHE TOJIb30BaThCs IEPBOUCTOUHUKAMH, YUCOHHUKOM U CIIPABOYHUKAMU;

- MOTEPSI KOPHSI WJIM COXPaHEHHE TTOCTOPOHHETO KOPHS;

- oTOpaceiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HHX;

- paBHO3HAYHBIC UM OIIHOKH;

- BBIYHCIIUTEIIbHBIE OMIUOKHU, €CIIM OHU HE SBIISIOTCS OIUCKOM;

- JIOTUYECKHE OIITHOKMU.

K HerpyObIM o1uMOKaM cIeayeT OTHECTH:
- HETOYHOCTH (DOPMYIHUPOBOK, OMpECNICHUH, MOHSATUH, TeOpUi, BhI3BAaHHASI HEMOIHOTOM
OXBaTa OCHOBHBIX NMPHU3HAKOB OMPEIEISIEMOTO TOHITHS WJIM 3aMEHOM OJHOTO - JIBYX M3 ITHX
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IIPU3HAKOB BTOPOCTENIEHHBIMY;

- HETOYHOCTH rpaduka;

- HEpaUMOHAIBHBIA METOJ PELICHUS 3aa4y WIM HEJOCTAaTOYHO IIPOAYMAaHHBIM IUIAH OTBE-
Ta (HapylleHHe JOIMKH, IOJMEHA OTJCIIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMM);

- HEpaIMOHAIBHBIE METOABI pabOTHI CO CIIPABOYHOM M JPYrol JIUTEPATypPOK;

- HEyMEHHE pellaTh 33aa4i, BHIIOIHATH 3aJaHHs B 00IIEM BUJIE.

Henouyeramm sBisroTCs:

- HepalOHAIbHbIE IPUEMbl BEIYMCICHUN U TPeo0pa30BaHMIi;
- HeOpe)KHOE BBIMOJIHEHHUE 3aMUCeH, YepTexeil, cxeM, rpadukos.

KonTpouas 3YH npennaraercs npu npoBeileHUN MaTEMAaTUYECKUX TUKTAHTOB, IPAKTUYECKUX
paboT, CaMOCTOATEIbHBIX PA00T 00YUarOIIEro U KOHTPOJIUPYIOIIEro BUAA, KOHTPOJIbHBIX PaboOT
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