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1.1losicHUTEIBLHAS 3aIIUCKA

PaGouas nmporpamma o Mmatematuke it ooydaronuxes MBOY CIII Ne 2 pa3zpaboTana B COOTBETCTBUU
¢ TpeOOBaHUSAMH:

o  @epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yreepxaenuu [lopsaka opranu3anuu u
OCYIIECTBIICHUSI 00Pa30BATEIBHOM JEATEIIEHOCTH 110 OCHOBHBIM 00IIe00pa30BaTeIbHBIM
nmporpaMmMam — 00pa3zoBaTENbHBIM POrpaMMaM HavyalbHOTO O0LIEro, OCHOBHOT'O OOIIETo U
cpenHero odmnero oopa3oBaHusy (pacHpoCTpaHsIETCs Ha MpaBooTHOIIEHUs ¢ 1 ceHTsiOps 2021
rona);

o mpuka3za MunoOpuayku ot 17.12.2010 Ne 1897 «O6 yrBepxaernnu @I'OC 0ocHOBHOTO 001IETO
00pazoBaHUs Y,

e CII2.4.3648-20 «CanuTapHO-31H1IEMUOJIOTUYECKUE TPEOOBAHUS K OPraHU3aLUsIM BOCIIUTAHUS
U 00y4YeHUs, OTAbIXA U 03J0POBIICHUS A€TEH U MOJIOJEKH», YTBEPKICHHBIX TTOCTAHOBICHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHnueckrue HOpMaTUBBI U TPeOOBaHMS K 00ECIICUECHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH ISl YeIOBeKa (PaKTOPOB CPeabl OOUTaHUSY,
YTBEPK/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHIIENIIHUU Pa3BUTHUS MATEMATUYECKOT0 00pa30BaHuUs, yTBEPKIEHHOMN paciopsKEeHUEM
[IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e y4eOHOro MmjIaHa OCHOBHOTO 00IIero o0pa3oBaHusl, yIBepkaeHHOTO npukazoMm MBOY CII Ne 2
ot 30.08.2021 Ne 97 «O BHeceHMH U3MEHEHHI B OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy
OCHOBHOT'O 00111er0 00pa3oBaHUs»;

e paboueii mporpammsl Bocnutanus MbOY CIII Ne2;

1.1. Hesn 1 3aqa4u Kypca

Matemaruueckoe 00pa3oBaHUE SBISETCS 0053aTeIbHON U HEOTHEMIJIEMOM YacThiO0 OOLIEro 00pa3oBaHUA
Ha BCEX CTYMEHAX HIKoJbl. OO0ydyeHHe MaTeMaTHKE B OCHOBHOH IIKOJE€ HAlpaBJIEHO Ha JOCTHXKEHHE
CHEAYIOUIUX LeJei:

| B nanpagnenuu nuunocmmuozo pazgumus:

* (QopmupoBaHUE MPEACTABICHUNA O MaTeMaTHWKe, KaK YacTH OOIIEYeIOBEYECKOH KYIBTYpHI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH UBUWIN3ALUN U COBPEMEHHOT'0 OOIIECTBA;

* Ppa3BUTHE JIOTUYECKOTO U KPUTUUECKOTO MBIIIJICHUS, KYJIbTYphl peUH, CIOCOOHOCTH K YMCTBEHHOMY
HKCIIEPUMEHTY;,

* (QopMHpOBaHNE MHTEILICKTYAIBHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJI0JICHUIO
MBICIUTEIbHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

* BOCHHTAaHWE KAueCTB JIMYHOCTH, OOECTICYMBAIOIINX COIMAIBHYIO MOOWIBHOCTB, CIIOCOOHOCTB
MPUHUMATh CAMOCTOSTEIIbHBIE PELICHHUS;

* (QopMupoBaHHE KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTalii B COBPEMEHHOM
nH(OPMAaLIOHHOM OOLIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTH4YeCKOMY TBOPYECTBY M MareMaThyeckux crocobHocrteit; |1 B
MemanpeomemHoM HanPaeieHuu:

* pa3BUTHE TPEACTAaBICHUH O MareMaTHMKe Kak ¢opMe ONUCaHHWS M MEeToJe IO3HAHUSA
JIEWCTBUTENFHOCTH, CO3JJaHUE YCIIOBHM JIJISI MTPHOOPETEHUS MIEPBOHAYAIBHOTO OIBITa MAaTEMAaTHYECKOTO
MOJICJIUPOBAHMS;

* (QopmupoBaHHEe OOIUX CHOCOOOB HHTEIUICKTYaJIbHOM JEATEIBHOCTH, XapaKTEPHBIX UL
MaTeMaTHUKU U SBJSIOIIMXCS OCHOBOHM IMO3HABATENBbHOM KYNBTYPBHI, 3HAUMMOM I pa3iuyHBIX cdep
4eJI0BEYECKOH J1eATENIbHOCTH;

11l B npeomemnom nanpaenenuu:



* OBJIQJICHHC MATECMATHYCCKHUMH 3HAHUSIMH W YMCHHUSAMH, HEOOXOIHMMBIMH JUIS IPOIOJDKCHHS
O6p3,30BaHI/I$I, I/I3y‘{eHI/I$I CMCXKHbBIX NUCHUIIINH, HpI/IMCHCHI/ISI B HOBCCI[HGBHOfI KH3HU,

* coznanue QyHIaMEHTa JIJIs MATeMaTHIeCKOTo pa3BUTHs, POPMUPOBAHUS MEXAHU3MOB MBIIILICHUS,
XapaKTePHBIX JIJI1 MAaTEMATHYCCKOM JICATSIIBHOCTH.

3aoauu.

®* OBJAJACTh CHCTEMOM MaTeMaTUYCCKHUX 3HAHUU H yMeHI/IfI, HCO6XOI[I/IMLIX i1 IpUMCHCHUSA B
HpaKTI/I‘{CCKOﬁ JACATCIBbHOCTH, U3YUYCHHUHN CMCEKHBIX NUCIUIIINH,

*  cnocoOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, JOPMHUPOBATH Ka4eCTBA, HEOOXOIUMBIE YETIOBEKY
JUIL  TIOJHOLIGHHOM JKM3HM B COBPEMEHHOM OOILIECTBE, CBOHCTBEHHBIE MaTEeMaTHUYECKOM
JEATENIFHOCTH:  SICHOCTM ¥ TOYHOCTH  MBICIHM, HWHTYWLUH, JIOTUYECKOTO  MBIIUICHHUS,
IPOCTPAaHCTBEHHBIX MPEJICTABICHUH, CIIOCOOHOCTH K MIPEOI0JICHUIO TPYIHOCTEH;

* (opmupoBaTh NpeacTaBIeHUs 00 UAEIX U METOAAX MATEMAaTUKU KaK YHUBEPCAJIbHOTO S3bIKa HAYKU
U TEXHUKHU, CPECTBAX MOJIEIUPOBAHUS SBJICHUN U IIPOLIECCOB;

* BOCIUTBIBaTh KYJIbTYPY JIMYHOCTH, OTHOLIEHHWE K MAaTEMaTHUKHU KaK 4YacTH OOIIEYeIOBEUECKOMN
KYJIbTYpbI, UTPAOILEN 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

1.2. O0mas xapaKkTepucTHKa y4eOHOr0 nmpeaMera

ConepxaHre MaTeMaTH4YECKOTO OOpa3oBaHMsI B OCHOBHOHM mIkosie (OPMHpPYETCS Ha OCHOBE
(byHIaMEHTAILHOTO SAPA MIKOJIFHOTO MaTeMaTHIECKOro o0pa3oBaHus. OHO B OCHOBHOM HIKOJIE BKIIIOYAET
CIIeAYIOIINE pa3lelbl: apugmemura, anreebpa, QyHKYuu, 6epoOSAMHOCMb U CMAMUCUKA, 2e0MempuUsl.
Hapsiny ¢ 3TUM B HEro BKJIFOUEHBI JIBA JOTIOJIHUTEIbHBIX Pa3/iesa: J02UKA U MHONMCECMEA, MAMeMamuKa 8
UCmopuueckomM paszeumuu, 4YTO CBA3aHO C peanu3alued 1neiaed OOIEHMHTENIEKTYyalbHOTO U
OOIIEKYIBTYpHOrO pa3BUTHs ydamuxcs. ColepikaHue Ka)XJ0ro M3 3TUX pa3lelioB pPa3BOpAayMBaeTCs B
COJZIEP/KATEIBHO-METOANYECKYIO JIMHHUIO, ITPOHU3BIBAIOLIYI0O BCE OCHOBHBIE pa3Zeibl COAEPIKAHUS
MaTeMaTH4eCcKoro o0Opa3oBaHMs Ha JaHHOM CTYNEHU O0y4YEeHHUSI.

Conepxkanne pasnena «ApHMeTHKA» CIYKUT 0a30i g JaIbHEHIIETO W3YYCHUS Yy4YalluMHUCS
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHUIO MX JIOTHYECKOTO MBINUIEHUS, (OPMUPOBAHUIO YMEHHUs
MOJIb30BaThCsl AITOPUTMAaMH, a TaKKe MPHUOOPETEHUIO MPAKTHUYECKHX HABBIKOB, HEOOXOIMMBIX B
HOBCGI[HGBHOﬁ JKM3HU. Pa3BuTHE MOHATHS O YHCJIEe B OCHOBHOM IITKOJIE€ CBS3aHO C palrOHAJIbHBIMHU U
UppalMoOHAbHBIMU YHCIaMH, (POPMHUPOBAHUEM IEPBUYHBIX MPEICTABICHUNA O JEHCTBUTEIBHOM YHCIIE.
3aBepHIeHI/Ie YHUCJIOBOM JIMHUHA (CI/ICTeMaTI/ISaHI/ISI CBe)IeHI/Iﬁ (6] JIGﬁCTBI/ITGHBHBIX quciiax, 0 KOMIIJIEKCHBIX
qHciax), Tak ke Kak U 0osiee CIIOKHBbIE BONPOCH apudmeTuku (anroput™m EBkina, ocHOBHas Teopema
apu(METHKH ), OTHECEHO K CTYIEHH OOIIEeT0 CpeHero (MOJTHOT0) 00pa3oBaHUsI.

Copepxanue paznena «AJjaredpa» HampaplieHO Ha (opMHpOBaHHE Yy y4allUXCS MaTeMaTHYeCKOTo
anmapara JUlsl pellieHus 3a7ad U3 pa3HbIX Pa3/lelIOB MAaTEMAaTHKH, CMEXHBIX NPEIMETOB, OKPYKaIOLIEN
PCAIBHOCTH. SI3BIK anre6p51 MOAYCPKUBACT 3HAYCHUC MATCMATHUKH KaK A3bIKa JId IMOCTPOCHUA
MaTeMaTHYeCKUX MOJeJel MPoLecCoB U SBJIEHUHN pealbHOTO Mupa. B 3a1aun n3ydyenus anredpbl BXOIAT
TaKXe Pa3BUTHE AITOPUTMUYECKOTO MBINUICHUS, HEOOXOIMMOr0, B YaCTHOCTH, Ui YCBOEHHUS Kypca
MH(OPMATUKH, OBJIA/ICHNS HaBBIKAMHU JIEYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue CUMBOJIBHBIX (OpM
BHOCUT cCHeuM(UYEeCKUid BKIaJ B pa3BUTHE BOOOPaXEHMs YYaIIMXCS, WX CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOpPYECTBY. B OCHOBHOM IIKOJ€ MaTepuan IpyHIUPYETCS BOKPYT palMOHAIbHBIX
BBIPDAKCHMM, a BOIPOCHI, CBA3aHHBIE C MPPALUOHAIBHBIMU BBIPAKECHUSIMH, C TPUTOHOMETPUYECKUMU
GyHKIUSAMU M TpeoOpa3oBaHUsIMH, BXOIAT B COJEp)KaHUE Kypca MaTeMaTHKH Ha CTaplieil CTylneHH
oOyueHus B IIKOJIE.



Conepxanne pasnena «PyHKIHMH» HALCICHO Ha IOJYYECHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHMH O
(GYHKIIUM KaK BaKHEHIEH MaTeMaTH4YeCKOW MOJENW JUIsl ONMHMCAHUS W HMCCIEAOBAaHUS Pa3HOOOpa3HBIX
nporeccoB. M3ydeHue 3Toro marepuana CrocoOCTBYET PAa3BUTHUIO Yy YYallUXCsS YMEHHUS HCIIOJIb30BaTh
pa3NuYHbIE S3bIKM MaTeMaTHKH (CIOBECHBIH, CHMBOJHMYECKHH, Trpaduyeckuii), BHOCHUT BKJIaJd B
(bopMHUpOBaHKE TPEACTABICHUI O POJIM MATEMATHKH B Pa3BUTHU [IUBHIIN3AINH U KYJIbTYPBI.

Paznen «BeposTHOCTH M CTATHCTHKA» — O00s3aTENbHBIM KOMIIOHEHT IIKOJIBHOTO 0Opa3oBaHus,
YCUJIMBAIOILUI €ro NPUKJIAJHOE U MPAKTHYECKOE 3HaueHue. DTOT MaTepuall HEOOXOIUM, IIPEXk/Ie BCEro,
st GOPMHUPOBAHUSA Y YUAIIMXCS (PYHKITMOHAIBHOM IPaMOTHOCTH - YMEHHUI BOCIIPHHUMATH U KPUTHUYECKH
aHAJIM3UPOBaTh HMH(OPMALMIO, IMPEICTABICHHYI0 B Pa3IUYHBIX (opMax, MOHMMATh BEPOSTHOCTHBIH
XapakTep MHOTUX peabHbIX 3aBUCUMOCTEN, IPOBOAUTH IIPOCTEMIIINE BEPOSATHOCTHBIE pacyeThl. M3yuenue
OCHOB KOMOMHATOPUKH MO3BOJIUT YYaAIIUMCSl pacCMaTpUBaTh CIy4au, OCYIIECTBIATh epedop U MOoAcYeT
YHUCJIa BAPUAHTOB, B TOM YMCJIE B IPOCTEUIINX ITPUKIIAAHBIX 3a1a4dax.

[Ipy M3ydyeHHH CTATUCTUKHA M BEPOSITHOCTH PACIIUPSIOTCS NMPEICTABICHUS O COBPEMEHHOW KapTHHE
MHpa ¥ METOJaX €ro HCCieoBaHus, (popMUpyeTCS MOHMMAHHE POJIHM CTAaTHCTUKU KaK HCTOYHHUKA
COLIMAJIBHO 3HAYMMOI HH(pOpMALMHY, U 3aKJIIbIBAIOTCSI OCHOBBI BEPOSTHOCTHOI'O MBIIIJICHHUS.

Lenb conepxanus pasznena «'eoMeTpusi» — pa3BUTh Y ydyalllUXCsl IPOCTPAHCTBEHHOE BOOOpaKeHUe
U JIOTUYECKOE MBIIUICHHE IyTeM CHUCTEMaTHYECKOTO H3Y4YEeHHs CBOWCTB T'€OMETPHUYECKUX (QHUTYp Ha
IUIOCKOCTH U B IIPOCTPAHCTBE M NPUMEHEHMsI 3TUX CBOMICTB IIPU PELICHWH 3aJad BBIYUCIMTEIBHOIO U
KOHCTPYKTUBHOTO XapakTtepa. CyllecTBEHHass poJjib IPU 3TOM OTBOJUTCS Pa3BUTUIO I'€OMETPUUYECKOU
uHTynuuu. CodeTraHne HarisiJHOCTU CO CTPOTOCTBIO SIBISETCS HEOTHEMIIEMOM YacThIO I€OMETPUYECKUX
3HaHuil. Marepuan, oTHocsmmiics Kk O0mokam «KoopauHate» u «BeKTOpb», B 3HAUNUTENBHOU CTEICHH
HeceT B ce0e MEXITPEIMETHbIE 3HAaHUS, KOTOPbIE HAXOAAT IPUMEHEHHE, KaK B Pa3JINYHBIX MAaTEMATHYECKUX
JUCLUIIIINHAX, TaK U B CMEKHBIX IIPEIMETAX.

Ocob6eHHOoCThIO pazjiena «JIormka U MHOMKeCTBa» SBISETCS TO, YTO NMPEICTaBICHHBIN B HEM MaTepuall
MIPEUMYILECTBEHHO U3y4aeTCs U UCIIONIBb3YETCS B X0JI€ PACCMOTPEHHUSI Pa3JINYHBIX BOIIPOCOB Kypca.
CooTBeTcTBYIONIMI MaTeprall HalleJIeH Ha MaTeMaTU4YeCcKoe Pa3BUTHE ydalluxcs, pOopMHpOBaHUE Y HUX
YMEHUS TOYHO, CKATO U SICHO U3J1araTh MBICIU B YCTHOW U MUCbMEHHOW peyH.

Paznen «MartemaTtuka B HCTOPHYECKOM Pa3BUTHM» IIpeJHa3HaueH s (HOpMUPOBAHMS
MIPE/ICTAaBICHU O MaTeMAaTUKe KaK YacTH YEJIOBEUECKOH KYJIbTYpHI, JUIsl OOLIET0 pa3BUTHS IIKOJIbHUKOB,
11 CO3JJaHUS KYJIbTYPHO-UCTOPHUECKON cpesibl 00yueHus. Ha Hero He BbIjenseTcsl CleluanbHbIX YPOKOB,
YCBOEGHHE €r0 HE KOHTPOJIUPYETCS, HO COZIepKaHKUE ITOro pas3ziesia OpraHU4HO MPUCYTCTBYET B yUEOHOM
IpoLecce Kak CBOEro poja TIyMaHUTapHbIH (OH MpH PAcCMOTPEHUU MPOOJIEMATUKH OCHOBHOTO
COJIep KaHusl MaTeMaTHYECKOro 00pa30BaHusl.

1.3. MecTo yueOHOro npeaMeTa B y4eOHOM ILIaHE

VYueOHBINM TIJIaH HA U3yYEeHHWE MAaTEMAaTHKA B OCHOBHOM IIKOJIE OTBOJUT 5 y4€OHBIX YacOB B HENETIO B
TE€YeHHE KaKJaoro roja oOyuenus, Bcero 850 ypokoB. CormacHo ydeOHOro TMiaHa B 5—6 Kiaccax
u3ydaercs mpeamer «MaremaTuka» (MHTETPUPOBAHHBIA TpeameT), B 7—9 kiaccax - «Marematukay
(BrITIOUAOIIHM pa3aenbl «Anredpa» u «I'eoMeTpus»)

[Tpenmer «MaremaTuka» B 5—6 Kiaccax BKJIIOUaeT apu(pMeTUYeCKuil MaTepual, 3JIEMEHTBI anredpsl U
F€OMETPHUH, a TAK¥KE AIEMEHThI BEPOSTHOCTHO-CTATUCTUYECKON JTMHUU.

[Ipenmer «Matematuka» B 7 — 9 kjaccax BKJIIOYaeT B ceOS HEKOTOpBIE BOIPOCH apu(PMeTHKH,
pa3BUBAIOIINE YUCIOBYIO JIUHUIO 5—6 KiaccoB, alreOpandeckuil maTepuan, 3JeMEHTapHble (YHKIIHUH,
3JIEMEHThI BEPOSITHOCTHO-CTATUCTUUYECKON JIMHUHU, a TaKKe NeOMETPUUECKUN Marepuas, TPaJAUuIMOHHO
M3Y4aloTCsl, €BKIUI0BA T€OMETpPHUS, 3JIEMEHThl BEKTOPHOM anreOpbl, reOMETpHUEecKHe MpeoOpa3oBaHusl.
Paznen «Anre6pay» BKIIIOUAET HEKOTOPHIE BOMPOCHI apu(METHKH, PAa3BUBAOIINE YHCIOBYIO IMHUIO 5— 6
KJIaCCOB, COOCTBEHHO aNTreOpandecKuii MaTepual, dJeMeHTapHbIe (YHKITUH.



B pamkax yueOHOTO pasziena « eoMeTpus» TpaIuIlMOHHO U3yYar0TCs, CBKIHI0BA T€OMETPHSI, YIEMEHTHI
BEKTOPHOU areOphl, TeOMETPUUYECKUE TIPeoOpa3oOBaHUsI.

1.4.11eHHOCTHBIE OPMEHTHUPHI COAEPKAHUSA Y1eOHOr0 mpeAMeTa

Matematuyeckoe 00pa30BaHUE UTPACT BAKHYIO POJIb, KaK B IPAKTUYECKOMN, TaK M B TyXOBHOH KU3HU OOIIECTBA.
[IpakTHdeckass CTOpOHa MaTeMaTHYECKOro 00pa3oBaHUs CBs3aHAa ¢ (POPMUPOBAHHEM CIIOCOOOB MEATEIHHOCTH,
JyXOBHAasi — C MHTEJUICKTYyaJIbHBIM Pa3BUTHEM YeJIOBeKa, (DOPMUPOBAHUEM XapaKTepa U 00IIei KyIbTypHIL.

[IpakTHdeckas MOJE3HOCTh MAaTEMATUKH OOYCJIOBJICHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS (PyHIaMEHTAIbHEIC
CTPYKTYPHl pEaNbHOTO MHpA: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS — OT MPOCTEHIIHX,
YCBaMBACMbIX B HEMOCPEACTBEHHOM OIBITE, JIO JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX I Pa3BUTUS HAYYHBIX U
TEXHOJIOTMYECKUX uAcH. be3 KOHKPETHBIX MATeMAaTUYECKHX 3HAHWW 3aTpyJAHEHO ITOHUMAaHUE IPUHLIUIIOB
yCTPOICTBA U HCIIOJIB30BAHMS COBPEMEHHOW TEXHUKH, BOCIIPUATHE U WHTEPIIPETALMS Pa3HOOOPa3HOW COLMATbHOM,
SKOHOMHYECKOW, TMONUTHIECKONH HH(OpMAIuu, ManodQQeKTHBHA IOBCEIHEBHAS IMPAKTHUECKas ACATEIbHOCTD.
Kaxxmomy 4enoBeKy B CBOEH XU3HM TPUXOJUTCS BBIOMHATH JOCTATOYHO CJIOKHBIC pacueThl, HAXOJWUTH B
CIPaBOYHHUKAX HYKHbIE (OPMYITBl M TPHUMEHATh WX, BIAJIETh MPAKTHUECKUMH MPHEMaMHU TEOMETPHUYECKUX
M3MEPEHHUIA U IOCTPOCHUM, YATATh HH(POPMAIIHIO, IPEICTABICHHYIO B BULY Ta0JIUII, AMarpaMM, Tpad)uKOB, TOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIyYalHbIX COOBITHH, COCTABIIATh HECIOKHBIC AJITOPUTMBI U JIP.

Be3 6azoBoii MaTeMaTHUECKOH MOJTOTOBKHM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM. B
LIKOJIE MATEMATHUKA CITY>KUT OIOPHBIM NPEAMETOM ISl U3yUEHUsI CMEXHBIX JUCIUILIMH. B mocie nKonbHON )KU3HU
peanbHON HeOOXOJUMOCTBIO B HAIIIW JTHU SIBJISIETCS HEMTPEPBIBHOE 00pa3oBaHue, YTo TpeOyeT NOTHOIIEHHOH 0a30B0i
0011e00pazoBaTeNFHOM MOJTOTOBKH, B TOM YHCIIE ¥ MaTeMaTHdeckoi. 1 HakoHel, Bce OObIe CIIeNnaTbHOCTEMH,
rJic HeOOXOIMM BBICOKHI YPOBEHb OOpPa30BaHUsS, CBS3aHO C HETOCPEICTBCHHBIM IMPUMECHEHHUEM MaTEMaTHKH
(3xoHOMUKa, Ou3HeEC, (hMHAHCHI, (U3MKA, XUMUS, TEXHUKA, MHPOPMATHKA, OUOJOTHS, TICHXOJIOTHS U Ap.). Takum
00pa3oM, pacIIMPAETCS KPYT MIKOJLHUKOB, /I KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IIPEIMETOM.

JIist ’KM3HU B COBPEMEHHOM OOIIIECTBE BaXXHBIM SIBIIIETCS (POPMHUPOBAHUE MATEMATHYECKOTO CTHJIS
MBIIIJIEHUS, TPOSIBISIONIETOCS B OINPEIEIECHHBIX YMCTBEHHBIX HaBbIKax. B mporecce maTreMarndeckou
JEeSTeNbHOCTH B apceHaj] MPUEMOB UM METOJOB YEIOBEYECKOTO MBIIUICHHSI €CTECTBEHHBIM 00pa3oM
BKJTFOYAIOTCA MHAYKIUS U JAEIYKIHsI, 0000IIeHNEe U KOHKPETU3allMsl, aHAIN3 U CUHTE3, KiIacCCU(pUKALHS U
cucteMmarusanus, abcrparupoBanue u aHanorus. OObEKThl MaTEMAaTHUECKUX YMO3AKIIOUEHHUN U MTpaBHIia
WX KOHCTPYHUPOBAHHUS BCKPBIBAIOT MEXaHWU3M JIOTHUECKUX TIMOCTPOCHUM, BBIPAOATHIBAIOT YMEHMUS
(bopMynupoBaTh, 000CHOBBIBATH U JIOKA3BIBATH CYKJICHUS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIIIUICHHE.
Benymass ponb npuHAAIEKUT MareMaTuke B (HOPMUPOBAHUHM AJITOPUTMUYECKOTO MBIIUICHUS U
BOCIIMTAaHUHU YMEHUH JE€HCTBOBATH 10 3aJaHHOMY aJrOPUTMY U KOHCTPYMPOBATh HOBBIE. B X0/1€ pemenus
3a1ady — OCHOBHOM y4eOHOW JCSATENHHOCTH Ha ypOKax MaTEMaTHKH — Pa3BUBAIOTCS TBOpUYECKas M
MPUKJIaJIHasA CTOPOHbI MBILLJICHUS.

OOyueHre MaTeMaTHKE JacT BO3MOYKHOCTh Pa3BUBaTh Y YYaIlIUXCS TOYHYIO, SKOHOMHYIO U HH(POPMATHBHYIO
peyb, yMEHUE OTOUpaTh HaubOoJIee OXOISIINE SI3bIKOBEIE (B YaCTHOCTH, CHMBOJIMYECKHE, TpapUIeCKUe) CPEICTBA.

Maremaruyeckoe 00pa3oBaHHE BHOCHT CBOW BKiIad B (opMUpoBaHWE OOMIEH KyJIBTyphl 4eJOBEKa.
Heo0xoauMbpIM KOMITOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHWHU SIBJISIETCSA O0IIEee 3HAKOMCTBO C
METOAAMH TO3HAHUA JEUCTBUTEIBLHOCTH, MPEICTABICHUE O MPEAMETE U METOAE MAaTEMaTUKU, €r0 OTIUYHUS OT
METOJ0B €CTECTBEHHBIX 1 TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX MPUMEHECHHUS MAaTEMATHKH JJIS PEIICHUS HAYIHBIX
Y TMIPUKJIAJAHBIX 3a7a4.

N3yueHne MaTeMaTHKA CIOCOOCTBYET SCTETUYCCKOMY BOCIMTAHHIO YEJIOBEKA, IOHMMAHHIO KpacoThl H
M3SIIECTBA MATEMATHYECKUX PACCYKIECHUH, BOCIPUATHIO TEOMETPUICCKUX (POPM, YCBOSHHUIO HJICH CUMMETPHH.

Hcropus pa3BuTHs MaTeMaTUUYECKOTO 3HAHUS 1a€T BOBMOXHOCTbD IMOMOJHUTD 3a11ac UCTOPUKO-HAYUHBIX 3HAHUI
IIIKOJIbHUKOB, C(hOPMUPOBATh Y HHMX MPEACTABICHHS O MATEMAaTHKE KaK 4acTH OOICYEIOBEUECKON KYJIBTYPHI.
3HAaKOMCTBO C OCHOBHBIMH HCTOPHYECKMMHU BEXaMH BO3HMKHOBEHHUS M Pa3BUTHUS MAaTEMaTUYECKOM HAyKH, C



HUCTOPHEH BEIMKUX OTKPBITHH, UMEHAMH JIIOJICH, TBOPUBIINX HAYKY, JOJDKHO BOWTH B MHTCUICKTYaJbHBIM Oarax

KaXI0T'0 KYJIbTYPHOI'O YCJIOBCKA.

1.5.Pe3yabTaThl H3y4eHUs] y4eOHOT0 MpeaMeTa

I/IBy'-ICHI/Ie MaTeMaTHUKd B OCHOBHOM IIKOJIE Jac€T BO3MOXKXHOCTD O6y‘laIOHII/IMC}1 AOCTHUYb CJICAYIOIIUX PC3YJIbTATOB

pa3BUTHS:

B auunocmuom nanpagnenuu:

. YMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIIU B YCTHOM ¥ TUCHMEHHON peun,
MMOHUMATh CMBICJI TIOCTABJICHHOH 3a/1a4H, BBICTPAUBATH ApT'yMEHTAIUIO, TPHUBOIUTH IPUMEPHI
Y KOHTPIIPHUMEPHI;

. KPUTUYHOCTh  MBIIUICHUS, YMEHHE  pPACIIO3HABaTh  JIOTHUYECKH  HEKOPPEKTHHIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

. MIpe/ICTaBJICHHEe O MaTeMaTHYeCKON Hayke Kak cdepe ueIOBEeYecKO NesTeNbHOCTH, 00
JTanax €e pa3BUTHs, O €€ 3HAUMMOCTH /ISl pa3BUTHS LIUBUIIM3AIUY;

. KpEaTUBHOCTh MBIIIJICHHS, WHUIMATHBA, HAXOJYUBOCTh, AKTHUBHOCTH NPH PEIICHUU
MaTeMaTHYeCKUX 3aau;

. yMEHHE KOHTPOJIHMPOBATh MPOLIECC U PE3yNIbTaT yueOHON MaTeMaTHYeCKOM NeSTEIIbHOCTH; ®
CIIOCOOHOCTh K AMOIIMOHAIBHOMY BOCHPHSTHIO MAaTEMaTHYCCKUX OOBEKTOB, 3a1ad, PEIICHUH,
paccyxJIeHU;

B memanpeomemnom nanpaenenuu:

* MepBOHAYaJbHBIC MPEACTABICHUS OO0 HIEIX M O METoJaX MaTeMaTHKU Kak
YHHBEPCATHHOM SI3bIKE HAYKH U TEXHUKH, CPEACTBE MOJICITUPOBAHMSI SIBJICHHI U TIPOIIECCOB;

* yYMEHHE BUJETh MAaTEMaTHUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTyalllHu B
JIPYTUX AUCUUIIIMHAX, B OKPY>KAIOIIEH KU3HH,

* YMEHHE HAaxOJUTh B Pa3IMYHBIX HCTOYHHMKAX HH(POPMAIUIO, HEOOXOIUMYIO IS
pelIeHusT MaTeMAaTHYECKUX MPOoOJIeM, TIPEJICTaBISITh €€ B MOHATHOW (hopMe, MPUHUMATH
pelleHre B yCIOBHIX HEMOTHOW U 30BITOYHOM, TOUHOM M BEpOSITHOCTHOU MH(OPMAIINK;

* yMEHHE TMOHHMAThb M UCIOIb30BaTh MaTEeMaTHYECKHE CpPEJCTBA HArJITHOCTU
(rpaduiku, AuarpamMmbl, TaOMUIBI, CXEMBl U Jp.) JUISl WIUTIOCTPALUU, WHTEPIpETAIHH,
apryMeHTaIlnu;

* YMEHHE BBIIBUTATh THIIOTE3Bl MPH pPEIICHWH Y4YeOHBIX 3ajad, I[OHUMATh
HEOOXOUMOCTh UX MTPOBEPKU;

* yMEHHUE MPUMEHSTh UHAYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI PACCYKIACHUH, BUIETh
pa3IUYHBIC CTPATETHH PEIICHUS 3a/1a4;

* TIOHMMaHHWE CYNTHOCTH AJTOPHUTMHUYCSCKUX TPEIMTUCAHUA M yMEHUE JNCHCTBOBATH B
COOTBETCTBUHU C MPEITIOKEHHBIM aJTOPUTMOM;

* YMEHHE CaMOCTOSITEIbHO CTaBHTh €M, BHIOMpPATh W CO3/aBaTh aJITOPUTMBI IS
perIeHus yueOHbIX MaTeMaTUUECKUX MPoOIIeM;

* yMEHHE IJIaHUPOBATh U OCYIIECTBISTH JACSITEILHOCTD, HAMMPABICHHYIO Ha PEIICHUE
3a/a4 uccienoBaTenbckoro xapakrepa; Il B npedmemnom nanpaeienuu:

oBlIaZiecHHe 0a30BbIM TMOHATHHHBIM amNmapaToM TI0 OCHOBHBIM pa3lielaM COJIepKaHus,
npeicTaBieHne 00 OCHOBHBIX H3y4aeMBbIX MOHATUSAX (YHCII0, TeOMETpUYecKas GUrypa, ypaBHeHHeE,
(GyHKIHUS, BEPOSTHOCTD) KaK BaXKHEHUIIINX MAaTEMaTHUYECKUX MOJIENSIX, O3BOJISIONINX OMUCHIBATH U
M3Yy4aTh peasibHbIe MMPOLIECCHI U SBICHMUS;

yMeHHe paboTaTh C MaTEMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, HM3BJICKATh HEOOXOIUMYIO
nH(OpMAIIMIO), TPAaMOTHO TMPUMEHSATh MATEMATHYECKYI0 TEPMHHOJOTHIO U  CHMBOJHKY,
HCIOJIb30BATh PA3IMYHBIC S3BIKA MATEMATHKHY;



*  yMEHHE POBOJIUTH Kiaccu(UKaLny, JOrHYecKrue 000CHOBAaHMUS, 10KA3aTeILCTBA MATEMAaTHUECKUX
YTBEPKICHUH;

* yYMEHME paclo3HaBaTh BU/bl MATEMATUYECKUX YTBEPKICHHUH (aKCHOMBI, ONPEAEIEHUS, TEOPEMBI U
Ip.), IpsIMBbIE U 0OpAaTHBIE TEOPEMBI;

* pa3BUTHE NPEACTABICHUN O YMCIIC U YUCIOBBIX CUCTEMax OT HAaTypalbHBIX 10 ACHCTBUTEIBHBIX
4uCell, OBJIAJICHUE HABBIKAMU YCTHBIX, INCBMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCICHU;

* OBJIQJICHUE CHUMBOJBHBIM  SA3BIKOM aureOpbl, IpPUEMaMH BBINOJHEHUS TOXKIAECCTBEHHBIX
npeoOpa3oBaHUil  pallMOHAIBHBIX BBIPAKECHUH, pEIICHUs YpaBHEHHWH, CHCTEM YpaBHEHHI,
HEPABEHCTB U CHCTEM HEPAaBEHCTB, YMEHHUE HCIIONb30BaTh MUICK KOOPAMHAT HA IUIOCKOCTH IUIA
UHTEpIpETallud ypaBHEHUH, HEPaBEHCTB, CHCTEM, YMEHHE IPUMEHSTh anreOpanyeckue
npeoOpa3oBaHus, anmapar ypaBHEHUH U HEPABEHCTB IS PELICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3/iesioB
Kypca;

* OBJIQJICHUE CUCTEMOW (YHKIMOHAJIBHBIX MOHSATHH, (DYHKIIMOHAIBHBIM SI3BIKOM W CHMBOIHUKOM,
YMEHHE Ha OCHOBE (PYHKIIMOHAJIbHO-IpaUUECKUX MPEICTABICHUN ONMUCHIBATh U aHAJIM3UPOBATh
pealIbHbIE 3aBUCUMOCTH;

*  OBJI3JICHUE OCHOBHBIMU CIIOCOOAMHU MPE/ICTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHbIX; HAJINYKE
IIPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUPE U O PA3JIUYHBIX Croco0ax
UX U3Y4YEHMS, O BEPOSITHOCTHBIX MOJEIIAX;

* OBJAJEHUE TEOMETPUYECKUM S3BIKOM, YMEHHUE MCIOJb30BaThb €ro Uil ONMCAHUSA IIPEIMETOB
OKpY’KaroIlero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX PEJCTABICHUN U N300pa3UTEIIbHBIX YMEHHH,
nproOpeTeHNe HaBBIKOB TEOMETPHUECKUX MTOCTPOCHHIA;

* YCBOCHME CUCTEMAaTHYECKUX 3HAHMU O MIIOCKUX (UTypax U UX CBOMCTBAX, a TAK)KE HAa HATJITHOM
YPOBHE — O IPOCTEUIIHMX MPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE NPHUMEHATh CHUCTEMaTH4YECKUE
3HaHUSA O HUX JUISl pELIEHUS TEOMETPUYECKUX U IPAKTUYECKUX 3a]1a4;

*  YMEHHS U3MEPSThH JJIUHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCHOIb30BATh (POPMYJIIBI IS HAXO0XKICHHS
NEPUMETPOB, IO U 00bEMOB reOMEeTpHUECKUX GUryp;

* YMEHHE IPUMEHATDH U3yUEHHBIE TOHATHUS, PE3YyIbTaThl, METOBI 1JIs pELIECHUS 3a7a4 [IPAKTUYECKOTO
XapakTepa M 3ajJjad U3 CMEXHBIX JAUCIUIUINH C UCIIOJIb30BaHUEM IPU HEOOXOAMMOCTH CIIPABOYHBIX
MaTepHuasoB, KAIBKYJIATOPa, KOMIBIOTEPA.

2. Conep:xxanne y4eOHOIO mpeamera.
APUDOMETHUKA (250 u)

HarypanbHble unciaa.

Hatypanbubliit pan. JlecaTuunas cucrtemMa cuucieHus. ApupMeTHUecKue NEHCTBUS C HaTypalbHBIMU
yrciaamu. CBoiicTBa apupMeTHYECKUX AEHCTBUIM.

CreneHsb ¢ HaTypaJbHBIM [T0OKA3aTEIIEM.

UYucnoBble BBIpaKEHUS, 3HAUEHUE YUCIIOBOTO BeIpa)keHUs. [1ops 10K 1eCTBUI B UNCIIOBBIX BBIPAKEHUSX,
HCIOJIb30BaHNE CKOOOK. Perienne TekCcToBBIX 3a7ad apu(pMEeTHYECKUMU CIIOCOOaMHU.

Henurenu n xpatHble. CBOMCTBA U MPU3HAKKU AeIUMOCTH. [IpocTeie n coctaBHble yncia. Pa3noxkenue
HaTypaJIbHOTO YHCJIa Ha IPOCThIE MHOKUTENH. JlelIleHne C OCTaTKOM.

Apobu.

OObikHOBeHHBIE JpoOu. OcHoOBHOE CBOHCTBO npoOu. CpaBHeHHE OOBIKHOBEHHBIX JApoOeii.
Apudmernueckue neiictBus ¢ 00bIKHOBEHHBIMH Apo0siMu. Haxo)xieHne 4acTu OT LIeI0r0 U 100 10 €ro
4acTH. Hecartuunbie apo6u. CpaBHEHHE IECATUYHBIX JApoOeil. Apudmernyeckue ACHCTBHUS C
NeCATUYHBIMH  Apo0simu. [IpencraBieHue necATUYHON JpoOM B BUIAE OOBIKHOBEHHOM JApoOW U
OOBIKHOBEHHOH B BUJIE IECSITUYHOM.



[IpoueHTHI; HAXOXJEHHWE MPOIEHTOB OT BEJIWYMHBI W BEIWYMHBI MO €€ mpoieHTaMm. OTHOIIECHUE;
BBIPAYKEHHE OTHOLLICHUS B NpoueHTax. [Ipornopuus; OCHOBHOE CBOMCTBO MPOMOPLHUH.

Pemenue TeKCTOBBIX 3329 apruPMETHUESCKUMU CIIOCOOAMH.

PanuonanabHbIe Yncaa.

[TonoxxuTenpHble W OTPUIATEIBHBIC YKMCIIA, MOAYJb 4uciaa. MHOXKECTBO LENbIX yucel. MHOXeCTBO
pallMOHAIBHBIX YHKCEJ; PAallMOHAJIBHOE YMCJIO KakK OTHOLIEHHE m/n, TA€ m — LEeJoe YUCI0, n —
HaTypasibHOe uncino. CpaBHEHHE pallMOHATIBHBIX Yucell. ApuQMeTHUECKUe ACUCTBUS C PAIIMOHATBHBIMU
yucinamu. CBolcTBa apupmMeTnueckux aeicTBuii. CTEEHb C IEJIBIM ITOKa3aTelIeM.

JleiicTBUTEIbHBIE YHCIIA.
KBagpartsslii kopeHs u3 uncna. KopeHb TpeTbeli CTeneHu.

[TonsTe 06 uppanuonanbHoM umciie. MppanuoHanbHOCTh yuciia V2 u HECOM3MEPUMOCTb CTOPOHBI U
IuaroHaiu kBajapara. JlecatuuHble NpUOIMKEHNS UPPALMOHATIBHBIX YHCE.

MHO0€eCcTBO AEHCTBUTEIBHBIX YMCEN; MPEACTABICHUE JAECUCTBUTEIbHBIX YHMCET B BHUJE OECKOHEUHBIX
JecATU4HbIX ApoOeil. CpaBHeHUE 1eHCTBUTENbHBIX YHCEIL.

KoopaunatHas npsimast. M300paxkeHue yucen TOUKaMu KOOpIUHATHOM NpsiMOi. UHCIIOBbIE TPOMEXYTKH.
H3mepenust, npulIM:KeHN s, OLEHKH.

Pa3mepbl 00BEKTOB OKpY:KaroIliero Mupa (0T 3JIEMEHTapHbIX YacTull 10 BceneHHoil), JIMTENbHOCTh
IIPOLIECCOB B OKPY’KaroLEM Mupe. Beienenne Muokurens crenenu 10 B 3anucu yucia.

[TpubnnxeHHoOe 3HaYEHHE BEJIMYMHBI, TOYHOCTb MpHUOIMKeHHs. OKpyriieHHe HaTypasbHBIX YHCEN U
NeCSITUUHBIX ApoOei. [Ipukuaka u olieHKa pe3ysibTaToB BRIYUCICHUH.

ANTEBPA (200 u)
Aaredpanveckue BbIpakeHHS.

bykBeHHBIE BbIpaXXeHUs (BBIPAXKEHUS C NepeMeHHbIMH). UKcnoBoe 3HaueHne OYKBEHHOTO BBIPa)KEHUS.
JlonycTuMble 3HaUeHus nepeMeHHbIX. [lofcTanoBKa BeIpaskeHUI BMeCTO nepeMeHHbIX. [IpeobpazoBanue
OYKBEHHBIX BBIDA)KEHUH Ha OCHOBE CBOMCTB apupMeTmueckux JeicTBuil. PaBeHCTBO OyKBEHHBIX
BbIpakeHUI. TOXAECTBO.

Crenenp ¢ HaTypaJdbHBIM IIOKa3aTeleM M ee cBoicTBa. OnHOUYNEHBI M MHOroudwieHsl. CrTeneHb
MHorouseHa. CioxeHue, BBIMUTaHUE, YMHOKEHHE MHOT04IeHOB. DOpMyIbl COKpaIleHHOTO YMHOXKEHHUS:
KBaJgpaT CyYMMbl W KBajpaT pazHocTu. dopmyna pasHOCTH KBajapaToB. I[IpeoOpa3zoBaHue IEIOro0
BBIPQKEHUS B MHOTOWIEH. Pa3inoxkeHne MHOTOUI€HOB Ha MHOKUTENIW. MHOTOUJIEHBI C OJJHOU epEMEHHOM.
Kopenp mHOrouwnena. KBagpaTHbI TpexdiieH; pa3/IoKEHHE KBaJpPaTHOIO TPEXWIEHA HAa MHOYKUTEIIH.
Anrebpanyeckass apoOb. OcHOBHOE CBOHCTBO anredbpandeckoil apodbu. CrokeHue, BBIYUTAHHE,
YMHOKEHUE, JIeJieHre anredpandeckux apoodeit. CteneHs ¢ 1eabIM M0Ka3aTeleM U €€ CBOMCTRA.

PannonanbHble BeIpaskeHUs U UX IpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanparubie kopHu. CBoiicTBa apu(pMETHUYECKMX KBaJpaTHbIX KOpHEH U UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.

YpaBHeHus.

VYpaBHeHue ¢ ogHoM nepeMeHHoi. KopeHnb ypaBHeHUs. CBOMCTBA YUCIIOBBIX PaBEHCTB. PABHOCHIIBHOCTH
YPaBHEHUHU.

Jluneiinoe ypaBHeHue. KBanpaTtHoe ypaBHeHue: (opMyiaa KOpHEH KBajpaTHOro ypaBHeHHs. Teopema
Buera. Pemiennie ypaBHEeHUM, CBOASIIMXCS K JUHEUHBIM U KBaApaTHbIM. [Ipumepsl penieHus: ypaBHEHUM
TpEeThel 1 YETBEPTOHU cTereHu. Pemenne qpoOHOo-palioHaIbHBIX YPAaBHEHHI.

VYpaBHEHME C IByMS IEPEMEHHBIMU. JINHEHHOE YPABHEHHE C IBYMS IEPEMEHHBIMH, IIPUMEPBI PEILICHUS
YPaBHEHUH B LIENBIX YUCIIAX.



Cucrema ypaBHEHUW ¢ ABYMs INEepeMEHHbIMH. PaBHOCHIBHOCTH cucTeM. CUCTEMBbl ABYX JIMHEHHBIX
YPAaBHEHUH C IBYMs IIEPEMEHHBIMH; PELIECHUE IIOJCTAaHOBKOU U CilokeHueM. [Ipumepsl pemenus cucreM
HEJIMHEHMHBIX YpPAaBHEHHI C JABYMS I[EPEMEHHBIMH. Pemenne TeKCTOBBIX 3aaay aiaredpanyecKum
CIIOCOOOM.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. ['paduyeckass UHTepHpeTanus YpaBHEHHS C JBYyMs
nepeMeHHbIMH. [ paduK TMHEHHOTO ypaBHEHUS C JBYMS IEPEMEHHBIMU; YTIIOBOW KO (DHUIMEHT IPSIMOIA;
yCIIOBUE TMapajuiebHOCTH TNpsAMbIX. ['paduku mnpocTeiinx HeIWHEHHBIX ypaBHEHUM: mapaboia,
runep0oiia, OKpYKHOCTb. I'padpuueckast UHTEpIIpeTaIs CUCTEM YPaBHEHUN C IBYMS IEPEMEHHBIMH.
HepaBencrBa.

YucnoBble HEPABEHCTBA U X CBOMCTBAa. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCUIIBHOCTH
HepaBeHCTB. JIMHelHbIe HepaBEeHCTBA ¢ OAHOI nepeMeHHol. KBanpaTHble HepaBeHcTBA. CHUCTEMBI
HEPABEHCTB C OJTHOM MMEPEMEHHOM.

®YHKUWUU (65 1) OCHOBHBIE
TMOHATHSA.

3aBucumocTty Mexy BennauHamu. [Torstue pynkmun. O61acTh ONpeeIeHNs 1 MHOKECTBO 3HAYCHUN
¢bynakun. CriocoOs! 3amanust pynkuuu. ['paduk Qynkumun. CpoiicTBa QyHKIMIA, UX OTOOpaKeHHE Ha
rpaduxke. [Ipumeps! rpagIKOB 3aBUCUMOCTEH, OTPaXKAIOIINX peabHBIC TPOLIECCHI.

YucoBble pyHKIMH.

OYHKIMH, OMHCHIBAIONINE MPSMYI0 W OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX TpapuKd U
cBoiicTBa. JIuneitnas gpynkuus, ee rpaduk u cBoiictBa. KBagparuunas QyHkuus, ee rpaduk U CBONCTBA.
Crenennble (YHKIMU C HATYpaJTbHBIMU TTOKa3aTeNsiMu 2 U 3, ux rpaduku u cBoiictsa. I'paduku
bynkuun y =1x 1
YucaoBsle mocJjieA0BaTe/JIbHOCTH.

[TonsiTvie YMCIOBOI MOCIENOBATENBHOCTH. 3aaHie MOCIeI0BATEIbHOCTH PEKYPPEHTHOU (opMyoi u
(dhopmyIIoif JI-TO WieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccud. Dopmyiabl JI-TO ujeHa apudMeTudeckol u
TeOMETPUUYECKO MpOrpeccuii, CyMMbl TMEpPBBIX 7 4jeHOB. M300paxxeHue 4ieHOB apu(MeTHYecKOr u
reOMETPUYECKON MPOrPECCUil TOYKAMU KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIMAIbHbBIN
pocT. CIOXHbIE IPOLEHTHI.

BEPOATHOCTb U CTATUCTUKA (50 ) OnncaTeIbHast
CTAaTUCTHKA.

[IpenacraBnenne paHHBIX B BUAE Tabiui, auarpamm, rpadukoB. CroydailHas HW3MEHUYHUBOCTb.
CratucTrdeckne XapakTepUCTUKH Habopa NaHHBIX: cpefHee apuMeTHUecKoe, Mearuana, Haubobliee 1
HauMeHbIIIee 3HaueHus, pa3max. [IpeacraBneHne o BEIOOPOYHOM UCCIIEOBAHUH.

C.]Iy‘laﬁllble COOLITHSA U BEPOATHOCTD.

[TonsiTie O CiTy4aitHOM OTBITE U CydailHOM coObITHH. YacToTa cimydyaitHOTO coOBITHS. CTaTUCTHIECKUI
MOAXOJT K TIOHSITHIO BEPOSITHOCTH. BeposSTHOCTH TPOTHUBOMONOXKHBIX COOBITHH. JlocTOBepHBIE W
HEBO3MOJKHBIE COOBITHSI. PABHOBO3MOKHOCTE coObITHH. Kitaccudyeckoe onpesieieHre BEpOSTHOCTH.
KomoOnnaTopuka.

Pemenne koMOMHATOPHBIX 3a/1a4 epeOOpoM BapruaHTOB. KoMOMHATOpHOE MPaBUIIO YMHOKECHHUS.
[TepecranoBku U dakTopUa.

FEOMETPUA (204 )
Harasinnas reomerpust
Harnsgnele npencraBienus o ¢urypax Ha IUIOCKOCTH: MpsiMasi, OTPE30OK, Jyd, yroi, JIoMaHas,
MHOTOYTOJIBHUK, OKPY>KHOCTB, KpYT. YUEeThIpEXyroJIbHUK, PSIMOYTOJIbHUK, KBaapaT. TpeyroapHUK, BUIbI
TpeyrojabHUKOB. [IpaBuibHBIE MHOTOyrojdbHUKU. M3o00pakenue reomerpuueckux ¢uryp. Bzaumnoe
PacIONOKEHUE IBYX NPSAMBIX, ABYX OKPYKHOCTEU, IPSIMON U OKPYKHOCTH.
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HnuHa otpeska, somaHoil. [lepumerp mMHoOroyrosbHuka. EquHuiel u3MepeHus: IiauHbl. M3MepeHnue
JUIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3aJaHHON JUIMHBI.

Buns! yrnos. I'panycHas mepa yria. M3mepeHne u mocTpoeHUe yrioB ¢ IOMOLIBIO TPAHCIIOPTHPA.

[onarue mnomaan GUrypsl; eMHUALBI H3MepeHusl Tuomaan. [lnomans npsMOyroibHUKa U TUIOMAIb
kBagpara. [Ipubmkennoe n3mMepenue miomaaeil Guryp Ha kiaeryaroil Oymare. PaBHoBenukue Gpurypsl.

Harnsianeie npencTaBieHust 0 IPOCTPAHCTBEHHBIX (pUrypax: Ky0, mapajuienenumesa, npusMa, IupamMmmia,
map, cdepa, KoHyc, muauHAp. M3o0pakeHue npocTtpaHcTBeHHbIX ¢uryp. Ilpumepsl ceueHuil.
Mmuororpanauku. IIpaBuibHble MHOrorpaHHuku. lIpuMepsl pa3BepTOK MHOTOIpaHHUKOB, LWIMHIpA U
KOHYyca.

[TonsTue oo6bvema; equuuLbl 00beMa. OOBEM MPSIMOYTOABHOIO Mapajuleenunesa, Kyoa.

[Tonsatue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas M 3epkaibpHas cummerpuu. M3oOpakeHue
CUMMETPUIHBIX Quryp. I'eomerpudeckue Gpurypsi.

[Ipsimble u yrobl. Touka, npsimMasi, iockocTb. OTpe3ok, Jiyd. Yros. Buael yrinos. BeprukanbHble u
CMEKHbIE yIiIbl. buccekTpuca yria.

[TapamiensHble U niepecekaromuecs npsmele. llepnenaukyisapHele npsMble. TeopeMsl 0 MapauIeIbHOCTH
U IIEPIEHAMKYJIAPHOCTH NPsAMBIX. [leprienuKyisap 1 HakiIoHHast K npsiMoid. CepelMHHBIN NEPIEH IUKYIIP
K OTPE3KY.

I'eomerprueckoe mecto Todek. CBOMCTBa OWMCCEKTPUCHI YIila W CEPEIUHHOTO MEPIEeHAMKYIsIpa K
OTpPE3KY.

Tpeyronsuuk. BeicoTta, Meanana, GucceKTpuca, CpeAHsisl JIMHUSA TpeyrojibHUKa. PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA M NPU3HAKK DPABHOOENPEHHOro TpeyrojbHuka. [lpusnaku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyrosnbHHMKa. COOTHOIIEHUS MEXAY CTOPOHAMH M YIJIAMU
TpeyronpHuka. CymMMa yrioB TpeyroibHUKa. BHemHue yrisl TpeyronbHuka. Teopema Paneca. [logobue
TpeyrojabHUKOB. [IpusHaku nmomobust TpeyronbHukoB. Teopema Iludaropa. Cunyc, KOCMHYC, TaHT€HC,
KOTaHT'€HC OCTPOro YIja MpsSMOYroJbHOIO TpeyroiabHuKa U yriioB oT 0 no 180°; mpuBeneHue Kk octpoMy
yriy. Penienne npsiMoyroiabHbIX TpeYroiabHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. DOPMYIIbI,
CBA3BIBAIOLIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOI'0 U TOro e yria. PeleHne TpeyrojibHUKOB:
TeopeMa KOCHHYCOB U T€OpeMa CHHYCOB. 3aMeyaTelIbHble TOUKHM TPEYroJbHUKa.  YeThIpeXyrojbHUK.
[TapannenorpammM, ero cBoiicTBa u npu3Haku. [IpaMoOyroabHUK, KBaapaT, poMO, UX CBOWCTBA M MPU3HAKH.
Tpanenusi, cpeHss JIMHAS TPAIICLHH.

MHuoroyronpHuk. Bbinmykible MHOroyroapHukd. CyMMa yIJIOB  BBIIYKJIOTO MHOTOYTIOJbHUKA.
[IpaBuIBHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U KpyT. Jlyra, xopaa. Cextop, cerMeHT. LleHTpanbHbIi yroj, BOUCAaHHBIM yroJi;, BeTuYrnHa
BIIMCAHHOTO yria. B3auMHOeE pacrosiokeHue MpsMO U OKPYXXHOCTH, ABYX OKpykHocTel. KacarenbHas u
CeKyllass K OKPYXHOCTH, MX CBOMCTBA. BIMCaHHBbIE M OINHCAHHBIE MHOTOYTOJIBHUKH. OKpYKHOCTb,
BIIMCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCaHHas OKOJIO TPEYroJbHUKA. BrincaHHble U ONUCaHHBIE
OKPYKHOCTH IIPABUJIBHOTO MHOTOYT'OJIbHHKA.

['eomeTpuueckue npeobpasoBanusd. [lonstue o paBeHctBe ¢uryp. IloHaTne o IBUKEHHM: oceBas U
LEHTpaJIbHAsi CHMMETPHH, NapaieNIbHbI TiepeHoc, moBopoT. [loHsTue o mogobun ¢uryp 1 roMoTeTHH.
ITocTpoenust ¢ moMomb0 HUPKYAs W JuHEHKU. OCHOBHBIE 3a/la4M Ha IOCTPOEHHUE: JEIEHHUE OTpe3Ka
IIONI0JIaM; TOCTPOEHHUE YIJIa, PAaBHOTO JAHHOMY; IIOCTPOCHHE TPEYTOJIbHUKA IO TPEM CTOPOHAM;
MOCTPOCHHE MEPIEHANKYISIpa K MPSIMO; MOCTPOCHHE OMCCEKTPHUCHI YIJia; NeJIeHHe OTpe3Ka Ha # PaBHBIX
qacTei.

Penienne 3a1a4 Ha BEIYUCIICHUE, T0KA3aTEIBCTBO U IOCTPOEHHUE C UCTIOIB30BAHUEM CBOMCTB U3yYEHHBIX
¢buryp.

N3mepeHne reoMeTpu4ecKHX BeJTHYHH.
Jnuna otpeska. PaccTostHue oT TOUkM 10 mpsiMoi. PaccTosiHue Mex 1y mapauieIbHbIMU MPSMBIMH.
[lepumeTp MHOTOYTOJIbHUKA.
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JIMHa OKPY>KHOCTH, YUCIIO JI; JUIMHA JYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBME MEXKAY BEIUYMHOM ULEHTPAJIbHOIO yrjaa WM IJIMHOW JyTd
OKPYKHOCTH.

[lonarue muomaau mmiockux ¢uryp. PaBHOcocTaBieHHble W paBHOBenukue ¢urypsl. Ilnomans
IpsAMOyroJsibHUKA. [Inomany napaienorpaMma, TpeyroiabHuKa U Tpanenuu. [1nomans MHOrOyroibHuKa.
[Tnomans kpyra u wiomaab cekropa. COOTHONMICHHE MEXY TUIOIAASIMU TOJO00HBIX PuUryp.

Pemenne 3amay Ha BBIYMCICHHE U JIOKA3aTENBCTBO C HCIOJB30BAaHMEM HW3YYCHHBIX (HOpMyI.
Koopaunarsl.

VYpasuenue npsamoil. KoopauHartel cepenunsl orpe3ka. @opmyiia pacCTOSHUAS MEXAY ABYMsS TOYKAMHU
IJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTopsl.

Jmuna (Monynb) BekTopa. PaBencTBo BekTopoB. Kosmmueapuwsie BekTopbl. KoopauHatel BeKTOpa.
YMHOXEHHE BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, Pa3JIO)KEHHE BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BeKTOpaM. CKaJIIpHOE TPOU3BEACHHUE BEKTOPOB.

JIOTUKA 1 MHOXKECTBA (10 u)
TeOpeTI/IRO-MHOHCQCTBeHHbIe IMOHATHSA.

MHOXECTBO,  PJIEMEHT  MHOXECTBA.  3aJaHUE  MHOXECTB  IIEPEYUCICHUEM  3JIEMEHTOB,
XapaKTEPUCTUYECKUM CBOMCTBOM. CTaHAapTHBIE 0003HAUYEHMS YMCIOBBIX MHOXKECTB. [lycToe MHOKECTBO
u ero obo3Hauenue. [logmHoxkecTBo. OObeTUHEHNE U TTEPECEUCHIE MHOKECTB.

WnnrocTpanyss OTHOLIEHUN MEXIy MHOKECTBAMH € ITOMOILBIO Auarpamm Ditiepa — Benna.

JJ1eMeHTBhI JIOTHUKH.

Omnpenenenne. AkcoMbl U Teopembl. JlokazarenbcTBO. Jloka3aTenbCTBO OT MPOTHUBHOTO. Teopema,
oOpartHas nanHoi. [Ipumep u KOHTpIpUMED.

[TonsaTHE O paBHOCUIBLHOCTH, CJIEIOBAHUH, YITOTPEOIECHUE JIOTHUECKUX CBS30K, €CITH TO B TOM U TOJBKO

B TOM CJIy4ac, JIOTHYCCKUC CBA3KU U, UJIHU.
MATEMATUKA B UICTOPUYECKOM PA3BUTUA

Hcropus popMupoBaHUs NOHATHS YUCIA: HATypallbHbIE YKCIa, IpOOH, HEAOCTATOUHOCTh PallMOHATIbHBIX
qucen Ui T€OMETPUYECKUX M3MEpPEHUM, ppaluoHaabHble yncia. CTapuHHbIE CUCTEMBI 3allMCH YUCEIL.
Hpo6u B Basunone, Erunte, Pume. OTkpbiTHE necATHUHBIX ApoOeil. CTapuHHbBIE CHCTEMBI MeEp.
Hecstuunple Apobu W MeTpuueckas cuctema mep. [losiBieHue oTpuuaTeNbHBIX 4ucen W Hynsd. JL
Marnuuxkwii. JI. Diinep.

3apoxaeHue anreOpbl B Heapax apupmeruku. An-Xopesmu. Poxxaenune OykBeHHOM cumBosinku. I
®epma, @. Buer, P. Jlekapt. Mcropus Bompoca o HaxoxkAeHHU (GOpMyT KOpHEH anredpanyeckux
ypaBHEHMH, HEpa3pelIMMOCTh B paJuKalaX ypaBHEHHH crerneHu, Oonbiel yersipex. H. Taprambs, JIx.
Kapnano, H. X. AGens, 3. ['anya.

N3o00perenne merona KOOPAWHAT, IMO3BOJSIOMIETO NEPEBOJUTH NEOMETpUYECKHE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. ®epma. [IpumMeps! pa3nuyHbIX CUCTEM KOOPIUHAT Ha TJIOCKOCTH.

3amaua Jleonapao Iluzanckoro (Gubonavyun) o kposnmkax, yucia dOuboHawyun. 3amada O mMaxMaTHON
JOCKE.

Hcroku Teopun BEpOSATHOCTER: CTPaxoBoOe €m0, azapTHble Urpsl. [1. @epma u b. [1ackains. 5. bepryiu.
A. H. Konmoropos.

Ot 3emniemepust k reomerpuu. [ludarop u ero mkona. danec. Apxumen. [loctpoeHue mpaBUIBHBIX
MHOroyroiasHUKoB. Tpucekius yrina. KBaaparypa kpyra. YaBoenue kyo6a. Mcropust uucna j. 3o10To€
ceuenne. «Hawana» Epknuaa. JI. Ditnep. H. U. Jlo6aueBckuii. Uctopus maroro moctynata. Codusmsl,
1apaIOKCHI.
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3. TemaTnuyeckoe IJIAHKPOBAHME

C onpeaejieHHEM OCHOBHBIX BHI0B YUE€OHOM 1esITeJIbHOCTH W MeTanpeAMeTHBIX YMEeHUH 1 HABBIKOB
3.1.MaremaTtuka 5—6 kjaaccel (340 u)

Kuace OcHoBHOE cofepKaHue 110 TeMaM XapakTepucTHKA OCHOBHBIX MeTanpeamMeTHble YMeHUS U
BH/IOB [IeAITEJbHOCTH YYeHHKA HABBIKH
(Ha ypoBHe y4eOHbIX
AelcTBHUIA)
1 2

3

1. HarypaasbHsle yucaa (50 u)
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Harypanbnsiii psag. [lecatrynas cucreMa CYUCIICHMUS.
ApudmeTndeckne  JIEHCTBUST C  HATYpaTbHBIMH
yuciaamu. CBoHcTBa apu(PMETHICCKUX JICHCTBHM.
[lonsiTHE O CTENEHU C HATYPAJIbHBIM [TOKA3ATEIIEM.
KBanpar u ky6 uucna.

YucnoBble BEIPAXKEHUS, 3HAYCHUE YUCIIOBOTO BhIpa-
skeHusd. [IopsoK IEeHCTBHM B YUCIOBBIX BBIPAXKCHUSAX,
UCIIOJIb30BaHUE CKOOOK.

Perennie TeKCTOBBIX 33724 apuPMETUUECKUMU
Croco6amu.

Jenutenu u kpataele. HanGompmmii oOmuii
JeNnuTeNb; HauMeHblee obee kpaTHoe. CBOMCTBa
nenumoctu. [IpusHaku neaumMoctu Ha 2, 3, 5, 9, 10.
[Ipoctbie u coctaBHbIe uncna. Paznoxenue
HATypaJbHOT'O YHMCJIA HA TPOCTHIE MHOKHUTEIIH.
JleneHue ¢ ocTaTKOM

OnuceiBaTh CBOMCTBA HATYPAIBLHOTO
psna.

Yurarp u 3allUChIBATH
HaTypajbHbIE 4YMCIIA, CPABHHUBAThb U
YHOPSAI0YMBATh UX.

BoIinoJHAaTH BBIYUCIICHUS c
HaTypaJbHBIMHU YUCIAMU; BBIYUCIISTh
3HAYEHHUsI CTETICHEH.
DopMyIMpPOBATH
apu(pMeTUIECKIX

CBOICTBa
JIeHCTBHH,
3aMUChIBaTh UX C MMOMOIIBIO OYKB,
npeoOpa3oBhIBATH HA UX OCHOBE
YHCJIOBBIC BHIPAKECHHUS.
AHAJIM3MPOBATL U OCMBICJIUBATH
TEKCT 3ajauu, nepegopmMyaupoBaTh
yCIIOBUE, M3BJIEKATh HEOOXOAUMYIO
uH(pOpMAaIIHIO, MO/1eJINPOBATh
yCJIOBHE C  TIOMOIIBIO  CXEM,
PUCYHKOB, pEAJIbHBIX TIPEIMETOB;

YMeTh BHIIETh MAaTEMaTHYECKYIO
3aJady B KOHTEKCTE IpOOIeMHOM
CHUTYaIlH B OKPY)KAIOLIEH JKU3HHU.
ITonumare CyniHoCTH
ANITOPUTMUYECKUX MPEATUCAHUIN 1
yMEHUE JICHICTBOBATh B COOTBETCTBUU
C MIPEJIOKEHHBIM aJITOPUTMOM.
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CTPOMTDH JIOTUYECCKYIO LEIIOYKY

pacCyXIECHUI; KPUTUYECKH
OLCHMBATH  I[IOJYYCHHBI  OTBET,
OCYIIECTBJISATH CaMOKOHTPOJIb,
MNpoBEpAd OTBET HaA COOTBCTCTBUC
YCJIOBHIO.

DopMyIHPOBATH ONpeAcIICHUs

ACIIUTEIIA W KpaTHOIo, IIpoCTOro
qHucjia 1 COCTaBHOI'O 4YHCJia, CBOICTBa

u IIPHU3HAKH JCINMOCTH.
I[OKZBI)IBaTL u omposBeprartb ¢
IIOMOIIBIO KOHTPIIPUMCPOB

YTBEPXKICHHUSI O JCTMMOCTH YHCEIL.
KnaccupunupoBars  HaTypaibHbIe
quciia (‘ICTHBIG U HCYCTHBIC, IIO
OCTaTKaM OT JIeJIeHUs Ha 3 | T. 1.).
HccaenoBarh npocreimme
YHCIIOBBIE 3aKOHOMEPHOCTH,
MMPOBOAUTD YMCJIOBBIC SKCIICPUMECHTEI
(B TOM 4HCI€ ¢ UCIIOJIB30BaHUEM
KaJIbKYJIATOPa, KOMIIBIOTEPA)

2. podu (120 u)
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OO6bIkHOBEHHBIE 1poOH. OCHOBHOE CBOWCTBO ApPOOH.
CpaBHenue OOBIKHOBEHHBIX Ipo0eit.
Apudmerndeckue ACHCTBUA ¢  OOBIKHOBEHHBIMH
npobsiMu. HaxoxaeHue 4acT OT LEeJI0To U LEeJI0oTo Mo
€ro 4acCTH.

Hecartuunbie 1podu. CpaBHEHHE IECATHYHBIX IpOOEH.
ApudmeTndeckue  ACUCTBHS € JACCATUYHBIMU
npobsimu. IlpencraBienne qecATHYHON IpoOU B BUIE
OOBIKHOBCHHOM JpoOM H OOBIKHOBEHHOW B BHJIC
NECITUYHOMU.

Otnomenue. [Iponopiiust; OCHOBHOE CBOMCTBO
MIPOTTOPIINH.

[TporeHThI; HAXOXKACHHUE TTPOIICHTOB OT BEJIMYMHBI U

MopaeaupoBath B rpadu4eckoii,
peaMeTHON (hopMe MOHATUS U
CBOICTBa, CBA3aHHbIE C IOHATUEM
OOBIKHOBEHHOM JIPOOH.
®opmyIMpoBaTh, 3aNUCHIBATh C
IIOMOIIbI0 OYKB OCHOBHOE CBOMCTBO

OOBIKHOBEHHOW  JIpoOHM, TpaBmia
JIEUCTBUI c OOBIKHOBEHHBIMH
JIPOOSIMH.

IIpeodpa3oBbIBaTHL OOBIKHOBCHHBIC
NpoOu, CPaBHUBATH U YIIOPSI0YUBAThH
UX. BBIMOJHATL BBIYUCIECHUS C
OOBIKHOBEHHBIMH JIPOOSIMH.

ITouumars CYLIHOCTH
QITOPUTMUYECKUX MNPEANUCAHUNA MU
YMEHHE JE€HCTBOBATh B COOTBETCTBUU
C  IPEUIOKEHHBIM  aIrOPUTMOM.
YMeHHe CaMOCTOSTENBHO CTABUTH
nenu, BbIOMpaTh U cO3JaBaTh
QITOPUTMBI JUUISI PELICHUs Y4eOHBIX
MaTeMaTHYeCKuX Mpodiem;
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BEJIMYMHBI 110 €€ MPOIICHTaM; BRIPAKCHHE OTHOIIICHHUS
B IIPOIICHTAX.

Penienre TekCTOBBIX 3a7a4 apu(PMETHUSCCKUMU
crocodamu

YuraTh U 3aNHCLIBATH JIECATHYHBIE
Jpoowu. IIpeacraBiasaTh
OOBIKHOBEHHBIE JIpoOM B BHUJE
JNECATHYHBIX M JIECATHYHBIE B BHJIE
OOBIKHOBEHHBIX; HAXOJUTh
JIECATHYHBIE PHOIKCHUS
OOBIKHOBEHHBIX JAPOOECH.

CpaBHUBaTHL ¥ YHOPSJI0YHBATH
JECATHUYHBIC  JpOOH.  BBINOIHATH

BBIYMCIICHUS c IECATUYHBIMU
IPOOSMU.
Hcnonb3oBars SKBUBAJICHTHBIE

Npe/CTaBICHUS APOOHBIX YUCEI MPU
WX CpPaBHEHUU, TNPU BHIUYUCICHHSIX.
BbINOJHATH TPUKHUIKY U OIEHKY B
XOJ€ BEIYMCIICHUN.

OO0BSICHATH, YTO TaKOE IMPOIICHT.
IIpencraBasATh TPOICHTHI B BHUIE
npobeit u 1poOu B BUE MPOICHTOB.
OcywecTBAATH TOUCK HHPOPMALTUN
(8 CMMH), copepxaiieii TaHHBIE,

BbIpaKCHHbBIE B MPOLIEHTAaX,
uHTEepnpeTpoBaTh ux. IlpuBoauTh
pUMEpPbI HCII0JIb30BAHUS

OTHOILIEHU! Ha ITPaKTHUKE.

PemaTs 3agaun Ha MPOLEHTH U
apobu (B TOM 4YHCIEe 3aJadyd M3
peasbHOM MPAKTUKH ), UCTIOIB3Ys IPU
HE00X0IUMOCTH KaJIbKYJISATOD;
WCTIONB30BATh TOHITHS OMHOULEHUS
U nponopyuy TPU PEIICHUH 3ajad.
AHATU3MPOBATh W OCMBICIHBATH
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TEKCT 3aJauu, nepegopmMyIupoBaTh
yCIIOBUE, M3BJIEKATh HEOOXOAUMYIO
uH(pOpMaILIUIO, MO/1eJINPOBATh
YCIIOBHUE C MIOMOIIBIO CXEM, PH-
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CYHKOB,  pEaJbHBIX  IPEIMETOB;
CTPOUTH  JIOTHUYECKYI0  LEMOYKY
pacCyXICHHUI; KPUTHYECKH
OLICHMBATh  [IOJYYEHHBI  OTBET,
OCYLIECTBJIATH CaMOKOHTPOIIb,
IIPOBEPsIi OTBET HAa COOTBETCTBUE
YCIIOBUIO.

IIpoBoauTh HECIIOKHBIE
UCCIIE0BAHMS, CBA3aHHBIE CO
CBOWCTBAaMH JPOOHBIX YHCEI,
OIUPASICh HA YACIIOBBIE
AKCIIEPUMEHTHI (B TOM YHUCIIE C
HCIIOJIb30BAaHUEM KaJIbKYJIATOPA,
KOMIThIOTEPA)

3. PaninonanbHble yucaa (40 u)
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[Tono>xuTenbHbIE M OTPULIATEIbHBIC YHCIIA,
MoJ1yJib yKciia. M3o0pakeHue urcen TOUKaMu
KOOPJMHATHOM IIPSIMOM; T€OMETpUYECKas
WHTEpIpeTaLys MOIYJIs YnCa.

MHOX€eCTBO LeJIbIX Yncell. MHOXKeCTBO
panoHanbHbIX yncesl. CpaBHEHUE pallMOHAIbHBIX
yrcen. ApupMeTHuecKue JecTBuUs C
panuoHanbHBIMU yKciamu. CBoiicTBa
apudMeTUIECKUX JeHCTBUN

IIpuBoauTs IIPUMEPBI
UCIIOJIB30BAaHUSI B OKpYXKaroLIeM
Mupe MI0JIOKUTETIBHBIX u
OTpHULIATENIbHBIX yucell
(Temmeparypa, BBIUTPBILI —
MIPOUTPBIL, BBIIIE — HHUXKE YPOBHS
MOpSI U

T. IL.).

HN300paxars TOYKaAMU
KOOPJAMHATHOU psAIMON

IMMOJIOKHUTCIIBHBIC W OTPHULATCIBHLIC

parroHaIbHbIE qrcha.
XapakTepu3zoBaTh MHO>KECTBO
LENbIX qucedn, MHOKECTBO

palMOHAIBHBIX YUCETL.
DopMyIHPOBATH U 3aNMCHIBATH C
MOMOIIbIO OYKB CBOMCTBA NEHCTBHI C
palMOHAIBHBIMU YUCITIAMH,
NPUMEHATh Il TpeoOpa3oBaHUs
YUCJIOBBIX BBIPAXKECHUN.
CpaBHUBAaTL U YHOPSAOYHMBATH
palMOHAJIIBHBIE YHCIIA, BBINOJIHATH
BBIYMCIIEHUSI C  pallMOHAJIbHBIMU
YuCIaMU

IHonumars CYLIHOCTH
QITOPUTMUYECKUX TPEANUCAHUN
U yMEHHE JeWCTBOBaTh B
COOTBETCTBUU C MPEIJIOKEHHBIM
QITOPUTMOM.

Ymenue IMOHUMATh u
UCIIOJIb30BaTh ~ MaTeMaTHYeCKue
CpeIcTBa HarJAIHOCTH (TpaduKw,
JTUarpamMMbl, TAOJHIIBI, CXEMBbI U
Ip.) AJsl WILTIOCTPALIHH,
WHTEPIIPETAINH, apTyMEHTAIUH,

4. U3mepenusi, npuOJIHKEHUS1, OLIEHKH. 3ABUCMMOCTH MEKAY BeJUYNHAMU

(20 )
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5,6

[IpriMepsl  3aBHCHMOCTEH  MEXIYy BEIMYMHAMHU
cKopocmb, 8pems, paccmosinue;
Npou3B0OUmMeNbHOCmb,  6peMs, paboma;  yeHa,
Koauuecmeo, cmoumocms W jAp. Ilpeacrasienue
3aBUCUMOCTe B BHIC (opmyn. Berumcnenus mno
bopmymnam. Pemenue TEKCTOBBIX 3aj1a4
apu(MeTHUECKUMH CIIocoOaMu

BobipakaTh OJJHH IHHUIBI
U3MEPEHUS BEIMYUHBI B IPYTHX
enuHUIAX (METPHI B KUJIOMETPAX,
MUHYTHI B 4acax U T. IL.).
OKpyriasaTh HaTypaJbHBIE YUCIA H
JNECATUYHbIE  poOu.  BIMONHATH
NPUKHIKY W OICHKY B  XOJe
BBIYMCIICHHM.
MopeaupoBath
3aBHCHMOCTH C TTOMOIIBIO (hOPMYIT;
BBINOJIHATH BBIYMCIICHUS 10
dbopmynam.

HCCJIOKHBIC

Hcnoab3oBath 3HAHUSA 0
3aBHCHUMOCTSIX MEXIYy BEIMYUHAMHU
(ckopocTb,  BpeMs,  PAaCCTOSIHHE;
paboTa, MPOU3BOIUTEIHHOCTH, BpEMS
U T. T.) IpU PEUICHHUH TEKCTOBBIX
3a1aq

YMeTb BUIETH MaTeMaTHYECKYIO
3aa4y B KOHTEKCTE MpOoOJIeMHOI
CUTYyalluu B JPYIMX TUCIHIUIMHAX, B
OKpYKaroIlen KU3HU

5. DJjieMeHThI ajredopsl (25 u)
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5,6

Hcnonp3oBanue OykB [uisi 0003HAYEHUS 4MCEN, IS
3alMMCH  CBOWCTB  apu(METUUYECKHX  JICHCTBHM.
bykBeHHbIE BBIPAKECHUS (BBIpasKEHUS c
nepeMeHHbIMH). UYucinoBoe 3HaueHHe OYKBEHHOIO
BBIDAKEHHS.  YpaBHEHUE, KOpPEHb  YpaBHEHHS.
Haxoxnenue HEN3BECTHBIX KOMIIOHEHTOB
apudMeTHuecKux JAecTBU. JleKapTOBBI KOOPIUHATHI
Ha 1uiockoctH. [locTpoenne ToukM 1O €€
KOOpJIMHATAM, ONpEAeJiCHuE KOOpPAWHAT TOYKH Ha
IJIOCKOCTH

Yurarh U 3aNUCLIBATH 6yKB€HHbIe
BBIPpAXKXCHUSA, COCTABJIATH 6yKBeHHBIC
BBIPpAXKCHUA 110 YCJIOBUAM 3a1a4.

BoluMcasaTh 4YHCIOBOEC 3HAUYCHHE

OYKBEHHOTO BBIPAKCHUS npu
3aJJaHHBIX 3HAYCHUSX OYKB.
CocTaBiasaTh YpaBHEHUS 10
YCIIOBHSIM 3ajady. Pemarnp
MPOCTEHIIINE YpaBHEHUS HAa OCHOBE
3aBHCUMOCTEN MEXIY
KOMIIOHCHTaMU apudmMeTnIecKux
JIeHCTBHH.

Crpourtnb Ha KOOPAMHATHOU
IJIOCKOCTH TOYKH H (UTYpHI 110
3aJJaHHBIM KOOpJIMHATAM;
onpeneasiTh

YMerbp BUIETH MaTEMATHYECKYIO
3aJady B KOHTEKCTE MPOOJIEMHOMN
CUTyallud B OKPYXalOLEH >KU3HU.
IHonnmarsp CYLIHOCTHU
QITOPUTMUYECKUX MPEANHCAHUN U
YMEHHE JEHCTBOBATh B COOTBETCTBUU
C  IPEUIOKEHHBIM  AJITOPUTMOM.
IlepBoHaya/ibHBIE IIPEICTABICHUS
00 uzesx U 0 METOAAaX MaTeMaTUKU
KaK YHUBEPCAJIBHOM SI3bIKE HAyKH U
TEXHUKH, CPEICTBE MOJEIMPOBAHUS
SIBJICHUH U IIPOLIECCOB;

KOOpAWHATBI TOUCK

6. OnucareapHas crarucTuka. BepositrHoctb. KomOunaTopuka. MHoxkecTBa

(20 u)
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5,6

HpCI[CTaBJIeHI/Ie JaHHBbIX B BHUIC Ta6HI/H_[, AuarpamMmm.

[lonsatue o0 ciay4alHOM ONBITE W COOBITHH.
JlocToBepHOE M HEBO3MOXHOE coObITHd. CpaBHEHHE
LIaHCOB.

Pemenne koMOMHATOPHBIX 3a/1a4 IEpeOOpPOM

BAPUAHTOB

N3BaexkaTh HHGOPMAIIMIO U3 TAOJIHI]
U JUarpaMM, BbITIOJIHSITH
BBIYHCJICHHS 110 TAOJIMYHBIM JTAHHBIM,
CPaBHHMBATH BEJIINYHHBI, HAXOAUTDb
HanOOJIbIINE U HAUMCHBIIINC
3HAYCHHUSI | JIp.

BeimoansaTs coop uHpOpManuu B
HECJIOKHBIX CITy4asiX, MPeICTABIATH
uHpopManuio B BUAE TAOMUIl U
JMarpaMM, B TOM YHCJIE C IIOMOIIIBIO
KOMITBIOTEPHBIX ITPOTPAMM.
IIpuBoauTL IPUMEPH CIIy4alHBIX
COOBITHH, JIOCTOBEPHBIX u
HEBO3MOXKHBIX COOBITHIA.
CpaBHUBATH IIAHCHl HACTYIUICHUS
COOBITHI; CTPOMTDH peYeBbIC
KOHCTPYKIIMM C  HUCIOJb30BAaHUEM
CIIOBOCOYETAHHUUN Ooiee 6epOosimHo,
MAnoseposimHo M Jp.

BoinoansaTs nepedop Bcex
BO3MOXKHBIX BApUAHTOB IS
nepecyeTa 00bEKTOB WK
KOMOWHAILIUH, BBIAEJATH
KOMOHWHAIIMK, OTBEYAIOIIINE
3aJJaHHBIM YCIIOBHSIM

I[IpuBoAMTHL TPUMEPHI KOHEYHBIX U
OCCKOHEUHBIX MHOXKeCTB. HaxonuTh
00BeIMHEHNE U TIepeceUeHUe
KOHKPETHBIX MHOXeCTB. [IpBOIUTH
MIPUMEPBI HECITOXKHBIX
KJIacCU(UKALUN U3 PA3INYHBIX
o0JracTeit )Ku3HM.

YMeTh BUIETh MATEMAaTHYECKYIO
3a/1a4y B KOHTEKCTE MpoOIeMHON
CUTYaIlUU B OKPY)KAIOILEH KU3HU.
YMeHuHe BbIBUTATH TUIOTE3bI IPU
pelIeHnr yuyeOHbIX 3a/1a4, TIOHUMATh
HEOOXOMMOCTh UX MTPOBEPKHU
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NnnroctpupoBarthb
TCOPCTUKOMHOKCCTBCHHBIC ITOHATHA
C IOMOIIBIO KPYroB Diiepa

7. Harasignast reometpus (45 u)
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5,6

Hal".]'[f[I[HBIe MMPpEACTABIICHUA O q)I/Il"yan Ha IIJIOCKOCTH:

npsimasi, OTpE30K, ayd, yrou, JOMaHasi,
MHOIOYI'OJIbHUK,  IPaBWJIbHBII ~ MHOIOYI'OJbHUK,
OKPYKHOCTb, KpYT. YeTbIpexyrojabHUK,
IOPSIMOYTOJIBHUK, KBajpar. TpeyroibHUK, BHJbI
TPEYTOJIbHUKOB.

N300paxkenne reomerpudyeckux ¢uryp. B3aumnoe
pacrookeHUe IBYX INPAMBIX, ABYX OKPYKHOCTEH,
IIPSIMOM M OKPY>KHOCTH.

JmHa OTpEe3Ka, JIOMaHOM. IIepumeTp
MHOIOYrOJbHUKA. EJIUHUIBI H3MEpEeHUs JJIMHBL.
W3mepeHnue IIMHBI OTpe3Ka, IOCTPOEHHE OTpe3Ka
3aJlaHHON JUIMHBL. Yros. Bunbel yrnos. I'pagychas
Mepa yriaa. lM3mepeHne M IOCTPOCHHE YIVIOB C
noMmouiblo  TpaHcnoprupa. Ilonstue  1uomanu
Gurypsl; eauHUIBl U3MepeHus Iuiomanau. Ilmomans
IPSIMOYTOJIbHHUKA u II0IIA/b KBajpaTa.
PaBHoBenmkue GuUrypsl.

Harnsgnele npenctaBieHHss O MPOCTPAHCTBEHHBIX
¢urypax: kyo0, napamienenumnes, Npu3Ma, nupamusa,
map, cdepa, N300paxkenue
OpoCTpaHCTBEHHBIX Quryp. Ilpumepbl ceuyeHmMii.
MHOrorpaHHMKy,  HpaBWIBHBIE  MHOTOI'PDAaHHUKH.
[Tpumepsl pa3BepTOK MHOTIOIPaHHUKOB, IWIMHApPA U
koHyca. [lonarue oobema; enunuibl o0bema. OObeM
OPSMOYTOJIBHOTO Mapajulesenumneia 1 0o0beM Kyoa.
[Tousitue o paBenctBe guryp. LleHTpajbHas, oceBas
U 3epkajbHasg  cumMerpuu. M3o0paxkeHnue
CUMMeTPUYHBIX GUryp

KOHYC, LIWJIMHJIp.

Pacno3naBath HAa  YepTexax,
pPHCYHKaxX " MOJIEIISAX
FEOMETPUUECKUE burypsi,
koHpurypamuu ¢uryp (Tiockue u
npoctpaHcTBeHHbe).  [IpuBOAMTH

IPUMEPBI aHAJIOTOB F€OMETPUYECKUX
buryp B OKpyXxaromemM MHpe.
H3o0paxath reOMETPUUECKUE
burypsl 1 UX KOHQUTypaluu OT PyKH
U C UCIOJb30BAaHUEM YEPTEKHBIX
uHCTpyMeHTOB. U300paxkaTh
r€OMETPUYECKHE ¢burypsl Ha
KJIeTYaToOM Oymare.

HN3meparsb c IIOMOIIBIO
WHCTPYMEHTOB M CPaBHHUBATH JIJTMHBI
OTPE3KOB U  BEJIMYUHBI  YIJIOB.
CTponTh OTpPE3KHU 33JaHHOM IJIMHBI C
MOMOIIbIO

JUMHEWKU U LHUPKYJIIS U YTIIbI 3a/1aH-
HOW  BEJIMYMHBI C  TOMOLIBIO
TpaHcnopTupa. BbIpaxkars oaHU
eIMHUIIBl M3MEpEeHHsl [UIMH Yepes3
JpyTHe.

BbIyucaATh TUIOIAAN KBaJpaTOB U
IPSMOYTOJIbHUKOB, UCTONb3YS
dbopMynbl TUIOIIAAM  KBajapaTta H
IUIOINAAM MIPSIMOYTOJIbHUKA.
Bbipakath OJTHU €IMHUIIBI
M3MEpPEHUs IUIOLAAN Yepe3 IpyTue.
H3roraBiuBaTh NPOCTPAHCTBEHHbIE

(burypsl u3 pa3BepToK; pacrno3HaBaTh

CTpouTh  JIOTMYECKYIO  LIETIOYKY
paccyxaeHUi, CONMOCTABJIATH
MOJIyYEHHBIH PE3yNbTaT C YCIOBHEM
3a/1auH.

YMeHune NpUMEHSATh UHIYKTUBHbBIEC U
JeTYKTUBHbIE Croco0bI
paccyXJeHH, BUIETh pa3nYHbIC
CTpaTeruy peleHus 3aaad

YmMmenue IJIAaHUPOBATb u
OCYHICCTBJIIATDH JACATCIIBHOCTD,
HAIIpaBJICHHYKO Ha PCIICHHUC 3aJav
Huc-

CJICAOBATCIIBCKOI'O XapaKTepa,
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pasBepTKH KyOa, mapajuiesenuresa,
NUpaMU/bl, LWIMHApPA u KOHYca.
Paccmampugams npocTenme
CeueHMs NMPOCTPAHCTBEHHBIX (UTrYp,
MOJIy4aeMble IyTeM IPEeIMETHOTO
WIN KOMIIbIOTEPHOT'O
MOJICIIUPOBAHMS, ONPeNeJsiTh HX
BUJIL.

BbriuncasaTs o0bembl  Kyba U
HOPSMOYTOJIBHOTO Tapajulesenunesna,
uCcTonb3ys GpopMmyiel o0beMa Kyba u
o0bema IPSIMOYTOJIBHOT'O
napauenenunena. Bolpaxkatb o1HU
CAMHUIBI U3MEpPeHUsi 00beMa 4Yepes
JpyTHe.

HccaenoBath U ONMCHIBATH
CBOICTBa TreoMeTpuyecKkux Guryp
(MIOCKUX ¥ TPOCTPAHCTBEHHBIX),

UCIIOJIB3YS JKCIIEPUMEHT,
HaOJII0ICHUE, HU3MEpPEHHUE.
MopeanpoBarb  T€OMETPUYECKHE
O0O0BEKTHI, UCIIOJIB3YS Oymary,
IUIACTUJIMH, TPOBOJOKY W Jp.
Hcnoab3oBarh KOMITBIOTEPHOE

MOJIETTUPOBAHUE U SKCIIEPUMEHT JJIst
W3Y4YEHHS CBOMCTB I€OMETPHUYECKHX
00BEKTOB.

Haxoaute B OKpyXaromeMm MHpe
IUVIOCKME ¥ NPOCTPAHCTBEHHBIE
CUMMETpUYHbBIE (QUTYPBHIL.
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Pemats 3agaun Ha HaxXOXICHUE
JUTAH OTPE3KOB, NIEPUMETPOB
MHOT'OYTOJILHUKOB, TPaJlyCHON MepbI
yIJIOB, IUIOIAACH KBAaJpaToB U
MIPSIMOYTOJIBHUKOB, 00BEMOB KyOOB 1
NPSIMOYTOJIBHBIX ITapaJuICIICIIUIIE/IOB,
KyOa. BeleasTh B yCIIOBUY 337291
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JaHHbIE, HEOOXOAHWMEIE IS €€
pellieHUs], CTPOUTH JIOTHYECKYIO
LETIOYKY pacCyXJICHUH,
COIOCTABJIATH MTOJTYYCHHBIH
pe3ynbTaT C YCIOBUEM 3a]1a4H.
HN300pa:kaTb  paBHBIE  QUTYDHI,
CUMMETPUYHBIC (PUTYPBI

8. UToroBoe noBTopeHue Kypca MmareMaTuku (16 u)
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3.2. MaTemaTtuka 7-9 kiaaccnl ( 510 y=306+204)

IIpenmer «Anredpa»

OcHoBHOe CoaecpKaHMue 10 TeEMaM

XapakTepucTHKA OCHOBHBIX
BU/IOB /1eAITEJLHOCTH YYeHUKa (Ha
YPOBHE Y4eOHBIX JIeiicTBHA)

MertanpenmeTrHbie yMeHUs U
HABBIKHU

3

1. JeiicTBUTEIbHBIE Ynca (15 u)
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7,8

Pacmiupenne  MHOXXKeCTBa  HATYpaJIbHBIX  YHUCET IO
MHOXECTBA LCJIbIX, MHOXXECTBA LICJIBIX YUCCI 10 MHOXKECTBA
paI_H/IOHaJIbHLIX. PaI_[I/IOHaHBHOC YUCJIO KaK OTHOUIICHUC
m/n, rae M — LeNIoe YKCIIo, a N — HATYPaIbHOE YHUCIIO.
CreneHs ¢ 1eJIBIM IT0Ka3aTeIeM.

KBagparuslii kopeHbs u3 uncia. KopeHb TpeTbel CTEIEHHU.

[TonsTre 06 nppaunoHaabHOM uucie. MppanuonaibHOCT

ancnav2 M HECOM3MEPHMOCTh CTOPOHBI M JIMATOHAIHM
kBazpata. JlecsaTuuHbple NPUOIMKEHUS HPPALUOHATIBHBIX
qucen.

MHOXecTBO  JeMCTBUTENBHBIX YHMCEN; MPEICTaBICHUE
JeUCTBUTENBHBIX YUCEN B BUJE OECKOHEUHBIX NECITUYHBIX
npo0Oeit. CpaBHEHHE AEHCTBUTEIbHBIX YHCEN.

B3aumho OJTHO3HAYHOE COOTBETCTBHE MEXTY
NEHUCTBUTENBHBIMU YHUCIAMH W TOYKAaMH KOOPJAMHATHOMN
MIPSAMOM.

YucnoBsle IPOMEXYTKH: HHTEPBAJI, OTPE3O0K, JIy4

OnuchLIBATL MHOKECTBO LENBIX YHCET,
MHOXXCCTBO pallMOHAJIbHBIX YHUCCII,
COOTHOICHUC MCXKIY OTUMU
MHOKECTBAMH.

CpaBHuBaTL ¥  yNOPSAOYHBATH
palroOHaJIbHBIC quciJia, BBITIOJIHATH
BBIYUCIICHUS C panroHaJIbHBIMU
yMCIaMH,  BBIMMCIASATH  3HAYCHHUS
cTeneneil ¢ HeIbIM MOKa3aTeseM.
®opmyHpoBaTH onpejienenue
KBaJpaTHOrO  KOpHA M3  4YHCJA.
HUcnoan3oBath rpaduk GpyHKIHT Y = X?
IJI1 HaXOXACHUA KBaAPAaTHBIX KOpHefI.
BLIYHCISATH TOUHBIE U MPUOITHKEHHBIE
3HaYEHHs KOPHEW, HCIONb3ys IIpH

HE00X0IUMOCTHU KaJIbKYJISTOD;
POBOJUTH OLIEHKY  KBaJpaTHBIX
KOpHEH.

@opmyMpoOBaTh OIPEACICHUE KOPHS
TpeThEl CTENEHU; HAXOAUTh 3HAYEHUS

KyOMUYeCcKHUX KOpHEH, pu
HEOOXOUMOCTH UCIOJIB3YH,
KAJIBKYJIATOD.

IIpuBoanTH IPUMEPBI
MPPALMOHATIBHBIX qHCelT;
pacnmo3HaBaThb  palMOHAIbHBIE U

UPPALMOHAIIbHBIE

HEO00XOTUMYIO

YMeHHe TOHMUMATh U HWCIOJH30BAThH
MaTEeMaTHYECKHUE CPEICTBA HATIJISTHOCTH
(rpaduku, quarpaMMpl, TaOJIHIIBI, CXEMBbI
u Ip.) TUIst WJLTIOCTPAIHH,
UHTEPIIPETAINN, APTyMEHTAIUH.

YMeHue  HaxoouTh B
UCTOYHUKAX WH(OPMAIIHIO,

Ppa3IMYHBIX

JUIsL  pElIeHHs  Mare-
MaTHYECKHX MPOOJIeM, IPEACTABIISATH €€ B
HNOHSTHOHN (popMe, MPUHUMATDH PEILICHUE B
YCIIOBHSIX HEMOJHOW W U30BITOYHOM,
TOYHOM U BEPOSITHOCTHON MHPOpMAIUH.
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qucia; M300paxaTrh 4YKuClIa TOYKAMH
KOOPJHMHATHOU IIPSIMOM.

Haxoautp necaTU4HbIE NPUOINKEHUS
pallMOHAJIBHBIX M  HPPALUOHAIBHBIX
4uCell; CPABHUBATH U YIIOPSAA0YHUBATh
JEHCTBUTEIILHBIEC YUCIIA.

OnuceiBaTh MHOXECTBO
JICHCTBUTEIIBHBIX YHCEIL.
Hcnoab3oBarth B IIMCbMEHHOU
MaTeMaTHYeCcKOM pedn 0003HaueHUs U
rpapuyeckue M300paKEHHUsT YUCIOBBIX
MHOXECTB, TEOPETUKO-MHO-
JKECTBEHHYIO CUMBOJIUKY

2. U3mepenusi, npudIMKeHUus, oueHku (10 u)
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[IpubmmwxkeHHOe  3HAYCHHE  BEJIWYUHBI, TOYHOCTH
npuOmpKeHus. Pa3mepsl 00bEKTOB OKPY)KAIOIIETO MHpa
(OT a5IeMEHTapHBIX YacTull 10 BceeneHHoit), 1muTenbHOCTh
MPOIIECCOB B OKpYXkarollleM Mupe. Briesnenre MHOKUTENS
— crenenu 10 B 3amucy 4yucia.

IIpukuaka v OLIEHKA pe3yIbTaTOB BEIYMCICHUN

HaXOJII/ITb, AHAJIU3UPOBATD,
COMmoCTaBJIATH YHCJIOBBIC
XapaKTCPUCTHUKHU 00BEKTOB

oKkpyxamwiiero Mmupa. Hcmosb3oBarhb
3alHUCh YHUCEN B CTAHAAPTHOM BUJE JUIS
BBIDQKEHUS ~ pa3MEepoB  OOBEKTOB,
JUIMTEIbHOCTU IIPOLIECCOB B
OKPY’KaIOIIEM MUDE.

CpaBHUBATh 4YKCIIa U BEIMYHHBI,
3anucaHHbIe c HCII0JIb30BaHUEM
crenenu 10.

Hcnonb3oBath pa3Hbie (HOPMBI 3aMiCH
NpUOMMKEHHBIX — 3HAYEHW;  Jenarhb
BBIBOJIbI O TOYHOCTH NPHUOIMKEHUS IO
3aMucu  MPUOTMKEHHOTO  3HAYEHUS.
BoInoHATH BBIUUCIEHUS C pEaIbHBIMU
JTAHHBIMHU.

BBINOHATHL NPUKHUIIKY U OLIEHKY
pE3yJIbTaTOB BBIYMCIICHUI

YMeHue BUIETh MaTEMAaTHYECKYIO 3a/1a4y
B KOHTEKCTE MPOOJIEMHON CUTYa-

oMM B JIpYTUX  JUCHMIUIMHAX, B
OKpY’Kalollen )KU3HHU.

BbINOJIHATHL BHIYUCIICHUS C pEaIbHBIMU
JTAaHHBIMHU.

. BBenenne B anureopy (8§ u)
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bykBeHHBIE BBIpaXKEHUS (BBIPAyKEHHSI C IEPEMEHHBIMH).
YucnoBoe 3HaYeHNE OyKBEHHOTO BhIpaKeHHs. JlomycTHMbIe
3HaueHus nepeMeHHbIX. [loacTaHoBKa BEIpaXEHUI BMECTO
IIEPEMEHHBIX.

[TpeoOpazoBanue OyKBEHHBIX BBIPR)KEHUI Ha OCHOBE
CBOWCTB apu(pMETUUECKHX JCHCTBHIA. PaBeHCTBO
OYKBEHHBIX BBIpaXKeHUU. TOXIAECTBO

BuInoaHATH DJIEMEHTAPHBIC
3HaKOBOCHMBOJIMYECKHE JCHCTBUS:
NPUMEHATh OYKBBI ISl 00O3HAYCHUS
YHCel, JUIst 3aIuCH o0IImx
YTBEPXKICHHIA;, COCTABJIATH OyKBCHHBIC
BBIPQKEHUSI TI0 YCIOBHSM, 3aJaHHBIM
CIIOBECHO, PUCYHKOM WM YEPTEHKOM;

npeoo-

Pa30BbIBATH AIreOpanyeckre CyMMBbl U
IIPOU3BEICHUS (BBIMOJHATH
NpUBEJCHUE TMOJOOHBIX  CIIAraeMbIX,
packpeiTHe CKOOOK, yIIpOLIeHHE
IIPOU3BEIECHUN).

BbluucasiTh  4HMCIOBOE  3HAu€HHE
OYKBEHHOT'O BBIPQXKEHHUS; HAXOAUTh

00J1aCTh JOMYCTUMBIX 3HAYCHUI
MEPEMEHHBIX B BHIPAKECHUHI

IlonuMaHue CylmHOCTH
AITOPUTMUYECKUX  MpEANUCaHuN U
yMEHHUE JCHCTBOBATh B COOTBETCTBUH C
MIPEIOKEHHBIM aJITOPUTMOM.
IlonuMAaTh ¥ HCIOJIL30BAThH
MaTEeMaTUYECKHE CPECTBA HATIISIIHOCTH
(mMarpaMMebl, TaOJIUIIBL, CXEMBI U JIP.) JUISI
WJUTFOCTPAIIMK, HHTEPIIPETAINH,
apryMeHTalllH.

4. MHuoro4jeHsl (45 u)
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7,8

CreneHsb ¢ HATYpaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA.
OpnHounensl 1 MHOTOUJIEHBL. CTENEHh MHOTOWJICHA.
CnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOT'OUJIEHOB.
@opMyIIbl COKPAIICHHOTO YMHOXEHUS: KBAAPAT CYMMBI U
KBaJpar pazHocTu. PopMyiia pa3HOCTH KBaJApPaTOB.
[Ipeobpa3oBaHue 1ENOro BEIPaKEHHUsS] B MHOTOUJICH.
Pa3noxenne MHOrO4YwIeHa HA MHOYXKUTEIH: BEBIHECEHUE
00IIero MHOXKHTENS 32 CKOOKH, TPYIITUPOBKA, IPUMEHEHNE
(bopMyIl COKPALIEHHOTO YMHOXEHHUSI.

MHorouyieHsl ¢ 0qHOM nepeMeHHoi. KopeHb
MHorouieHa. KBagpaTHsblil TpexusieH, pa3ioKeHue
KBaJpPAaTHOI'O TPEXUJIECHA HA MHOKUTEIU

®opMyJMpPOBaTh, 3aNIMCHIBATH B
CHMBOJIMYECKOH hopme H
000CHOBBIBATh CBOICTBA CTEIICHU C
HaTypaJIbHBIM ITOKa3aTelIeM;
NMPUMEHSITh CBOMCTBA CTEIICHHU JIJIS
npeoOpa3oBaHMs BIPAKESHUN 1
BBIUHCIICHHH.

BpInoJHATL NeiicTBUS C
MHOT'OWIECHAMH.

BoiBoAUTH (GOpPMYIIBI  COKPAIIEHHOTO

YMHOXXCHUSI, NPUMEHSITb HUX B
npeoOpa3oBaHMIX BBIPKECHUM u
BBIYUCIICHUAX.

BbInoJaHATH Pa3JI0KECHUC MHOI'OYJICHOB
Ha MHOXXHTCIIH.

YMeHue BbIJIBUTaTh TUIOTE3bl IpHU
pelieHun y4yeOHBIX 3ajad, IOHUMATh
HEOOXOAMMOCTh UX ITPOBEPKH.

YMeHne caMOCTOSITEIIFHO CTaBUTh LICHH,
BEIOHMpATh M CO3/]aBaTh AJITOPUTMBI JJIsI
pelIeHns yaeOHbIX MAaTeMaTHIECKIX
npo0Jem.

I[MoHuMAaTh CYIIHOCTH aTOPUTMUYECKHUX
NpeInucaHuil 1 yMeHue AEWCTBOBATH B
COOTBETCTBUU c MIPEIJIOKEHHBIM
AITOPUTMOM.

PacnosHaBaTh KBaJpaTHBIA TPEXWIIEH,
BBISCHATb BO3MOXXHOCTb Pa3JIOKECHUS
Ha MHOXUTEIH, NPeaCTABJIATh
KBaJpaTHBIA  TpeX4wieH B  BHUJE
MPOU3BEJCHHUS JIUHENHBIX MHOKUTEIICH.
IMpumeHnaTs pa3n4HbIe (bopMbI
CaMOKOHTPOJII ~ NpPU  BBINOJIHEHUHU
npeoOpa3oBaHUA

5. Anredpanueckue apoou (22 u)
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7,8 Anrebpanueckas 1podb. OCHOBHOE CBOHCTBO DopMyIHPOBATH OCHOBHOE CBOMCTBO | YMEHHE TPUMEHSATh HWHIYKTUBHBIE U
anrebpaunueckoit 1po6u. Cokpamienue apobdeil. Cnoxenue, | aIredpanyeckoi IpodH ¥ MPUMEHSATH | JICAYKTUBHBIE CIIOCOOBI PacCyKIECHHU,
BBIYMTAHKE, YMHOKCHHE, [IEJICHHE aIre0panyecKux ero ajs npeodpazoBaHus ApoOeH. BUJICTh PA3JIMYHBIE CTPATETUU PEHICHUS
npobeii. BbInOJHATH JlecTBUS c| 3anad.
CTenenb ¢ LeIbIM MOKa3aTeleM 1 €€ CBOHCTBA. anrebpamIeCKUMH APOOSMHU. 1IoHMMATE CYIHOCTH alrOPUTMUMECKHX
PannonanbHble BBIpaKEHUS U UX IPe0Opa30BaHusl. IIpencraBiasTh 1eI0€ BBIPAKCHHUC B pEIUMCAHAA ¥ yMEHHE JCHCTBOBATE B
JToKA3ATETbCTBO TOAIECTE BUJle MHOTOUJIEHA, 1pobHOe — B BHje | COOTBETCTBUH c MIPEAJIOKEHHBIM
OTHOIIICHHS] MHOTOYICHOB; JOKa3biBaTh | &1 OPHTMOM,
TOX/IECTBA.
®opmMyIMPOBATH ONPEICICHUE
CTEIEHU C LEIbIM IT0KA3aTEIEM.
®opmyIMpOBaTh, 3aNIMCHIBATH B
CUMBOJIMYECKOH Popme U
WITKCTPUPOBATH IIPUMEpaMu
CBOMCTBA CTEIEHHU C LEIbIM
MoKa3aTesieM; MPUMEHSITh CBOMCTBA
CTENEeHH ISl TpeoOpa3oBaHUs
BBIPAKEHHI U BBIYUCICHUN
. Keaopammnwte kopnu (12y)
8 [TonsiTust kBaapaTHOTO KOpHS, apudmernyeckoro | Jloka3piBaTh CBONMCTBA | YMeHMe IUIAHUPOBATh U OCYLIECTBIIATh

KBaJpaTHOTO KOpHsA. YpaBHeHHe BHaa x>=a. CBoiicTBa
apu(MeTHyecKux KBaJpaTHbIX KOpHEH: KOpeHb U3

2
MIPOU3BEICHUSI, YACTHOTO, CTCTICHH; TomneCTBa,(‘/a) =a,
rae

apru(pMETUYECKUX KBaJPaTHBIX KOPHEH;
NpUMEHATh WX s T[peoOdpa3oBaHUS
BBIPAKCHUM.

BurumMcasiTe 3HAYCHHS BBIPAXKEHU,

ACATCIIbHOCTD, HAIIPABJICHHYIO Ha
peUiCHuC 3aaad
HCCIICO0BATCIIBCKOI'O XapaKTep.
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a= 0,

[IpuMeHeHne cBOWCTB apu(PMETHIECKUX

VaZ? = |al

KBaJIpaTHBIX KOpHEH /17151 mpeoOpa3oBaHus YHUCIOBBIX
BBIPQKCHHUI U BBIYMCIICHUN

coJIepKaIInX KBaJpaTHbIC
BbIPaKaTh IIEPEMEHHBIC U3

KOPHU;

TEOMETPUYCCKUX M (PU3UUECKUX
dbopmy.

HccienoBaTh ypaBHEHHE BUAA X2 = a;
HaXOJUTh TOYHBIC W TPUOJIMKCHHBIC
KopHU Tipu a > 0

7. YpaBHeHUs ¢ 0O1HOI nepeMeHHOM (38 y)

7,8

VYpaBHeHue ¢ oaHOU nepeMeHHoi. KopeHb ypaBHEHUS.
CBolicTBa YHCIIOBBIX PaBEHCTB. PaBHOCHIBHOCTD
YpPaBHEHUU.

JIuneiiHoe ypaBHeHME. Pelenue ypaBHEHUM, CBOASILUXCS K
JINHEHBIM.

KBagparnoe ypaBHenue. HenosnHblie kBapaTHble
ypaBHeHus1. Popmysa KOpHEH KBapPaTHOTO YpaBHEHMUS.
Teopema Buera. Pemienne ypaBHeHNI, CBOAANIUXCS K
KBaJIpaTHBIM. bukBaipaTHOE ypaBHEHHE.

IIpuMepsl penicHUs ypaBHEHUM TPETbE M UYETBEPTOMN
CTETIEHU Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenue 1po6HO-paliMOHAIBHBIX YPAaBHEHHH.

Pemienue TekcTOBBIX 3a/au alireOpanyeckuM crocoOom

Pacno3naBath JIMHEHHBIC u
KBQJIpaTHBIC YpPaBHCHHSI, IEbIE H
JIpOOHBIE YpaBHEHUS.

Pemiatn JIMHEUHBIE, KBaJpaTHbIC
YpaBHEHUs, a TaKXke YypaBHEHUS,
CBOJISIIINECS K HUM; pemiaTb

JIpOOHOpaIOHATbHBIE YPaBHEHUSI.
HccnenoBath KBagpaTHBIE YPaBHEHUS
0 AUCKPUMUHAHTY U KO3 dULIeHTaM.

Pemarsn TEKCTOBBIE 3aJ1a4n
anredpanyeckum CIOCO0OM:
[EePEXOIUTh oT CJIOBECHOM
GOpMYIUPOBKH  YCIOBUSA 3aqadyd K
anredbpanveckon MOJIeNn nyTemM
COCTaBJICHUS  YpaBHEHUS;  pelaTh
COCTaBJIEHHOE ypaBHEHUE;

HHTEPNPETHPOBATH PE3YJIbTAT

YMeHHe TNpUMEHSATh HUHAYKTUBHBIE H
JEAYKTUBHBIE CIOCOOBI pPAaCCyXJECHUM,
BUJIETh PA3JIMYHbIE CTPATErHMH PELICHUS
3aja4.

IlepBoHayajibHbBIe TpEACTaBICHUS 00
UACSIX U O METOJaX MAaTeMaTUKH Kak
YHHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH,
CpPEACTBE MOJICIUPOBAHUS SIBJICHUUA U
IIPOLIECCOB.

Buperr MmaTemaruueckyr 3agady B
KOHTEKCTE NpOOJIEeMHOM CHUTyallud B
OPYTUX JTUCHUIUIMHAX, B OKpYXKarolieu
KU3HU.

CamocrosiTeJIbHO CTaBUTH LENH,
BBIOMpPATh M CO3/1aBaTh aJTOPUTMBI IS
pemeHust  y4eOHBIX ~ MaTeMaTHYeCKUX
npooeM.

8. Cucrembl ypaBHeHuii (30 u)
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7,8

VYpaBHeHUE ¢ IByMS IEPEMEHHBIMU. JINHENHOE ypaBHEHUE
C AByMs IlepeMEeHHbIMU. lIpuMepsl pelieHns ypaBHEHU B
LEJIBIX YUCIIAX.

Cucrema  ypaBHEHMH C  JByMs  II€PEMEHHBIMHU.
PaBHOCMIIBHOCTE cucTeM ypaBHeHMH. CucremMa JABYX
JIMHEWHBIX YPAaBHEHHUM C JBYMS IIEPEMEHHBIMU; pEIICHUE
IIOACTaHOB-

Onpenensith, SBISETCS U Napa YUCEI
pELIECHUEM JaHHOTO YPaBHEHHUS C IByMs
NEPEMEHHBIMH;, NPUBOAUTH TPUMEPHI

perieHus ypaBHEHU M c JIBYMSI
MepEMEHHBIMHU.
Pematy  3agaum, anreOpamveckoi

HUcnoab3oBarb
dbyHKIMOHATBLHOTpaIecKue
MIPEICTaBICHHS Ut

pELLIECHHS U UCCIICIOBAHUS YPaBHEHUN 1
CHCTEM.

IHoHnMAaTh CYIIHOCTH AITOPUTMUYECKUX
MPEAIIUCAHUN U

KOU U CIIOKeHHEM. Pemienue cucreM IByX YpaBHEHHM, OJHO
13 KOTOPBIX JIMHENHOE, a APYroe BTOPOU CTEIICHH.
IIpumepsl peleHns CUCTEM HEJIUHENHBIX YPABHEHUM.
Perienue TekCcTOBBIX 3aau aNredpandeckuM CrocoOOM.
JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTHU. I'paduueckas
MHTEpIPETALM YPABHEHHUS C IBYMs IEPEMEHHBIMU.
I'paduk nmMHEHHOTO ypaBHEHHs C JBYMs IEpPEMEHHBIMH,
YIJI0BOH KO3 (GUIIMEHT NPSAMOIf; YCIIOBHE MapalieIbHOCTH
MPSIMBIX.

I'paduku mpocTeilinx HeMMHEWHBIX YpaBHeHMH (mapaboia,
runep0oia, OKPY>KHOCTB ).

I'padnueckas nHTEpHIpeTalMsl CUCTEMBI YpaBHEHUH C ABYMS
IIEPEMEHHBIMU

MO/IEJIBIO KOTOPBIX SIBJISICTCS ypaBHEHUE
C JIByMs II€pEMEHHBIMU; HAXOAMTh
1eJIble PeLIeHus IyTeM nepedopa.
Pemiate cucreMbl AByX YpPaBHEHHU C
JIByMsl TIEPEMEHHBIMM, YKa3aHHbIE B
COJIEPKAHUU.

Pemarhb TexcToBbIE 3a0aUn
areOpanvecKkuM crocoOoM: MepexoauTh

OT CJIOBECHOM (bopMyITUPOBKHI
YCIIOBHS 3a]1a91 K
anredpandecKou MOJIENH

IIyTEM COCTaBIICHUSI CUCTEMBI
YPAaBHEHUN; pellaTh COCTABICHHYIO
CHUCTEMY ypaBHEHHIA;
MHTEPIPETUPOBATH PE3YIIBTAT.
Crpoutb rpaduku ypaBHEHUH C IByMs
IIEPEMEHHBIMH.
KoHcTpyupoBaTh 5KBHBaJICHTHBIE
pEeYEBBIE BBICKA3bIBAHMUS C
HCIIOJIb30BaHUEM ANreOpanyeckoro u
T€OMETPHUYECKOTO SA3BIKOB.
Pemiate 1 McciaenoBaTh ypaBHEHUS U
CHCTEMbl  YpaBHEHHMH Ha  OCHOBE

YMCHHUEC JIEHCTBOBATH B CO BUH C
MMpCaI0KCHHBIM aJIrog
Hcnoan3oBarhb cpeacrBaareMaTuYECCKUE
HHTCPIIpCTALlUNA, pa(I)I/IKI/I HJIA
ApryMCHTAllUH.
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(G YHKIIMOHATBHO-TPAQUUECKUX
MPECTaBICHUN YpaBHEHHI

9. HepaBenctBa (20 u)
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8 YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH CBOMCTBA YHCIOBBIX
. . IMonumarsp cymHocTu
HepaBenctBo ¢ oaHON mepeMeHHON. PaBHOCHIBHOCTH | HEPABEHCTB, MILTIOCTPUPOBATH UX Ha .
. . . N . QITOPUTMHUYECKHUX PEITUCAHUN U
HEpaBeHCTB. JINHEHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM. | KOOPAMHATHOM IIPSMOU, NOKa3bIBATh .
o6 . e . yYMEHHE JeHCTBOBATh B COOTBETCTBUU C

anreOpanvecky; NPUMEHSITh CBOMCTBa

KBagpaTHbie HEPaBEHCTBA. . I; ’ 5 MPEIJIOKEHHBIM aITOPUTMOM.

i i i HEPaBEHCTB IPH PEIICHUHU 3a]1a4.

CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MIEPEMEHHOM p pup c Mcnoan30BaTh MATeMATHUCCKIE

Pacno3naBaTth nuHeiiHbIC U
CpeACTBa HATJIATHOCTH rpaduKu 1Jis
KBaJpaTHbIC HEPABEHCTBA.
- WHTEpIpETaIH, apryMEeHTAI1H.
Pemath inHeHbIC HEPABEHCTBA,
CUCTEMBbl JIMHEHHBIX HEPaBEHCTB.
Pemath kBaJipaTHbIC HEPABEHCTBA HA
OCHOBE TpaUyecKuX MpeICTaBICHHMA
10. 3aBucumMocTH MexK1Y BeTuunHamMu (15 u)
7,8 3aBUCHMOCTh MEXY BEIMUNHAMU. CocraBiasaTh (HOpMYIIBI, BRIpAKAOIINE | Y MEeHHE BUIETh MATEMAaTHICCKYIO 33129y

[IpencraBnenne 3aBUCHMOCTEH MEXITY BETMUYNHAMH B BHJIE
¢dopmyin. Beruucnenus no gpopmynam.

[IpsiMast mpomoprOHaIbHAS 3aBUCUMOCTh: 3a/IaHUE
dhopmymoit, K03PPUIUEHT TPOTOPIIMOHATBHOCTH;
cBoiicTBa. [IpuMepsl npsiMO MPONOPLHUOHATIBHBIX
3aBUCHMOCTEHN.

OO6partHas mponopIMOHATbHAS 3aBUCUMOCTD: 3a/IaHHE
¢bopmyol, koapPUIMEeHT 0OpaTHOMH
MPOIMOPLIMOHAILHOCTH; CBOMCTBA. [IpuMepb! 00paTHBIX
MPONOPIMOHATBHBIX 3aBUCUMOCTEH.

Pemenne 3amau Ha MpsAMYIO TPONOPLUOHATIBHOCTH U
00paTHYIO IPOMOPLHOHATIBHYIO 3aBUCUMOCTH

3aBUCHMOCTH  MEXIYy  BCIIMYMHAMH,
BBIYHCJISITH 110 GOpMYyJIaMm.
Pacno3HaBaTth mnpsMyl0 U OOpaTHYIO
MIPOMOPIIMOHAIEHBIC 3aBUCHMOCTH.
Pemiath TeKCTOBbIE 33ja4l Ha MPSIMYIO
u  oOpaTHy0O  MPOMOPLHOHAIbHEBIE
3aBUCUMOCTH (B TOM  4YHCle C
KOHTEKCTOM W3 CMEXKHBIX IWCIHUILINH,
u3

peabHOM JKU3HH)

B KOHTEKCTE MPOOJIEMHON CUTYa-

ApPYTHX
OKPY’KaIOILIEeH KU3HU.

Ul B JTUCIIAIIIINHAX, B

YMeHune BbABUraTb THUIOTE3bl MpHU
peleHnH Y4eOHBIX 3a7ay, IOHUMATh
HE00XO0/IMMOCTh MX MPOBEPKHU.

YMeHne TNpPUMEHATh HUHIYKTUBHbBIE U
JIelyKTUBHBIE CIIOCOOBI  pacCyXJIeHUil,
BUJICTh PA3JIMYHBIC CTPATETHH PEUICHHUS
3aja4;

11. Yncaosbie pyHkuuu (35 u)
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[Tonarue ¢ynkiun. O6IaCTb ONMPENENICHUs U MHOXKECTBO
3HadeHul GpyHkiuu. CrnocoOsl 3amanus ¢pynkuuu. ['papux
¢byakuun. CpoiicTBa (YHKIHMHM, HX OTOOpaXEHHE Ha

rpaduke: Bo3pacTaHue W yObIBaHME (DYHKIIUU, HYIH
GyHKIIMK, CcOXpaHEHWE 3Haka. UTeHHEe W TOCTPOCHUE
rpadukoB GyHKITHIA.
[Mpumepbl  rpadMKkoB  3aBHCHMOCTEH,  OTPaKAIOIIMX
peabHBIE TPOLIECCHI.
OyHKIMK,  ONHCHIBAOIIUE MPSAMYHO W OOpaTHYIO

IIPONOPLIMOHANIbHBIE 3aBUCUMOCTH, X TPaQUKH.
Jluneitnas pyHkuus, ee rpauk U CBONCTBA.
KBangparuunas ¢pyHkuus, ee rpaguik u CBOMCTBA.
CrenenHble (yHKIMU C HATYpaJIbHBIMU I10KA3aTENIAMU 2 U
3, ux rpaduku u cBoiicta. ['paduku GpyHkumit

BoruncasaTs 3HaA4YCHUA

hyHKIHH,
3aJJaHHbIX (opMyIaMu (TIpH HEOO-
XOAMMOCTH HCI0JIb30BATh
KaJIbKYJISTOP); COCTABJIAATH TaOJIUIIBI
3HAYCHUH (QYHKIUI.

Crpontb 10  TOYKaM  TIpaduku
¢byakumii.  OnuchIBaTHL  CBOWCTBA
(GyHKIMK Ha OCHOBE ee rpaduyecKoro
NPECTaBIICHUS.
MopeaupoBath
3aBUCUMOCTH dopmynamu u
rpapuKamH. Yurars rpaduxu
peabHbIX 3aBUCHMOCTEH.
Hcnoab3oBaTh (GYHKIMOHATIBHYIO
CUMBOJIMKY JJISl 3aIIMCH Pa3HOOOPAa3HbIX

p€ajlbHbIC

YMeHune caMOCTOSITENIbHO CTaBUTh LIEJIH,
BbIOHpATh U CO3/1aBaTh AJITOPUTMBI AJIs
pelIeHus yueOHBIX MAaTeMaTHIECKIX
npo0Jem.

YMeHune BUAETh MAaTEMATUUECKYIO 3a/1a4y
B KOHTEKCTE MPOOJIEMHON CUTya-

UMl B JIpYrux
OKPYKaIOILIEH )KU3HHU.

IUCIUIUIMHAX, B

CaMocTosAITeIbHO CTaBUTh LIENIH,
BBIOMPATH M CO3/1aBaTh aJlTOPUTMBI IS
penreHus yueOHbIX MaTEeMaTHYECKUX
npooJieM.

IlnanupoBaTh U OCYIIECTBISATH
ACATCIIbHOCTD, HAIIPABJICHHYIO HA
pelIeHne 3aa4d UCCIIeI0BATEIbCKOTO
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y = [x] (axTos, CBSI3aHHBIX  C Xapakrepa.
paccMaTpuBaeMbIMU (DYHKIMSMH,
oOoraias OIbIT BbIITOJIHEHUS
3HAKOBOCUMBOJIMYECKUX JIEHCTBUM.
CTpouTthb peyeBble KOHCTPYKIUH C
UCIOJIb30BaHUEM (DYHKIIMOHAJIBHON
TEPMHHOJIOTHH.
Hcnoab3oBarh KOMIIBIOTEPHBIE
IIPOrpaMMBbl JUIsl IOCTPOEHUs TpauKoB
GyHKUIMMA, 151 ICCIIETIOBAHUS
IIOJIOKEHUS Ha KOOpJAMHATHON
IJIOCKOCTH TpauKOB (PYHKIIHIA B
3aBHCHUMOCTH OT 3HAYECHUI
KO3 PHUIHUEHTOB, BXOAAIINX B
dbopmymy.
Pacno3znaBaTh BUIbI H3y4acMbIX
¢ynkuunii. [loka3piBaTh CXeMaTH4YECKU
II0JIO’)KEHNE Ha KOOPANHATHOU
IUIOCKOCTH Ipa(UKOB U3yyaeMbIX
(GyHKIUI B 3aBUCUMOCTH OT 3HAUEHUIN
K02 (D PUIMEeHTOB, BXOIAIIUX B
(bopMyIIBI.
Crpoutb rpapuku n3ydyaeMbIx
(GyHKIMI; onmucbIBAaTh UX CBOWCTBA

12. YncsoBblie Mocjiea0BaTeIbHOCTH. ApudMeTHYECKAs] U TeoMeTpUYecKasi mporpeccuu (15 u)




34

7,8,9

[TonsaTHe yncIOBOIM MOCIEI0BATEILHOCTH. 3a/JaHNe
MOCTIeIOBATEIBHOCTH PEKYPPEHTHOM hopMymolt u
(dhopmyIoii n-ToO WieHa.

Apudmernueckas U reOMeTpUYECKas IPOrpPecCuu.
dopMyItbl N-T0 YieHa apu(PMETHUECKON U TEOMETPUICCKOM
MIpOrpeccuii, CyMMBI IIEPBBIX I WieHOB. M300paxkenue
YJICHOB apu(PMETHIECKON B T€OMETPUUECKOU MPOTrpeccuit
TOYKaMU KOOPJAMHATHOW MJIOCKOCTH. JIMHENHbIN 1
SKCIOHEHUIHANIbHBIN pOCT. Cl10’KHBIE TPOLICHTHI

HpI/IMeHSITb HHIACKCHBIC O603Ha‘ICHI/IH,
CTPOMTBL PCUYCBLIC BbICKA3bIBAHUA C

HUCIIOJIB30BaHHUEM TCPMHUHOJIOIUHU,
CBSI3aHHOM C IIOHATHUEM
OCJICA0BAaTCIBbHOCTH.

Borunciasars YJICHBI Iociaca0Ba-

TENBHOCTEH, 3aIaHHBIX (POPMYJIION -TO
YJIeHa WM PEKYPPEHTHOH (POPMYIIOi.
YcranaBjauBaTh 3aKOHOMEPHOCTH B

IHonumare cyniHocTH
QITOPUTMHUYECKHUX IPEIIUCAHUN 1
YMEHHE JEHCTBOBATh B COOTBETCTBUU C
IIPEAJIOKEHHBIM AITOpUTMOM. Buiers
MaTEMaTHYECKYIO 3aa4y B KOHTEKCTE
IpOoOJEMHON CUTYyalluH B JPYTUX
JUCLHUILINHAX, B OKPYXKAIOLIEH KU3HH.
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IIOCTPOCHHH I1OCJIEIOBATEIBHOCTH, €CIIH
U3BECTHbI  IIEPBBIE  HECKOJIBKO €€
YJICHOB.

HN300paxars YJIEHBI
IIOCJIEIOBATEIIbHOCTY ~ TOYKAMH  Ha
KOOPJAMHATHOM IIOCKOCTH.
PacnosnaBath apupMmeTHuecKyr0 U
TFEOMETPUUYECKYI0  IIPOIPECCUU  IIPH
pa3HBIX CIIOCO0axX 3aaHMUS.

BbiBOOMTH Ha OCHOBE JOKa3aTEJIbHbIX
paccyxaeHuid (opMyIbl OOIIEro 4jieHa
apu(meTnyecKkoil U TeoMeTpUYECKOU
IIPOrpecCuii, CyMMBbI IIEPBBIX JI YJICHOB
apu(meTnyeckol U TeoMeTpUYEeCcKOu
IIPOrpecCUii;  pewarb  337a4d  C
UCIIOJIb30BAaHUEM 3THX (HOPMYIL.
PaccmaTpuBaTth npuMepsl U3 peaibHON
JKU3HU, WIIIOCTPUPYIOINE WU3MEHEHUE
B apudmMeTnueckoil mporpeccuu, B
reOMETPUYECKON IIPOTPECCUU;
n300paxarp COOTBETCTBYIOLIUE
3aBUCUMOCTH Ipah)UIECKH.

Pemate 3a1a41 Ha CJI0’KHBIE ITPOLICHTHI,
B TOM YHCJIE 33J]a4H U3

peaibHOM  MpakTUKH  (C  HCIOJIb-

30BaHUEM KaJbKyJATOPA)

13. OnucarenbHasi cratuctuka (10 u)
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7,8,9

[IpencraBieHre qJaHHBIX B BUAE TAOIUII, TUATPAMM,
rpadukoB. CryuaiiHast n”3MeHYHBOCTh. CTaTUCTHUYECKUE
XapaKTepUCTHKU Ha0Opa JaHHBIX: cpeHee apud-
METHYECKOe, MeInaHa, HanOoJIbIIIee U HAUMEHBIIIEEe
3HaueHUs, pa3max. [IpeacraBneHne o BLIOOPOIHOM
UCCIIEIOBaHUH

N3BaexkaTh nHGOPMALIUIO U3 TAOIUIl U
JMarpamMm, BHINOJIHSATH BEIYUCIICHUS 110
TaOJIMYHBIM JaHHBIM. OmpeaensiTh 10
JarpaMmmam HanOOJIbIIHE u
HAaUMEHBIIIME JIaHHbIC, CPaBHUBATh
BEJIMYMHBEL.

IoHUMATH U HCTIOJIB30BATH
MaTeMaTHYECKUE CPEJICTBA HATTISAHOCTH
(mmarpamMMbl, TaOIHUIIBI, CXEMBI) TS
WUTIOCTPAIINH, HHTEPIIPETALINH,
apryMeHTaIlUH.

Buaers MmaTreMaTu4ecKyro 3a7a4dy B

IpeacraBasaTs uHdOpMAIUMIO B BHUIE
TaONMI, CTOJMOYATBHIX H  KPYTOBBIX
JyarpaMM, B TOM 4YHUCJE C ITOMOIIbIO
KOMITBIOTEPHBIX ITPOTPAMM.

[IpuBoaAUTH  TPUMEPBHl  YUCIOBBIX
JAHHBIX (LIeHa, pOCT, BpeMs Ha JOPOTY U
T. 1), HAXOAUTh cpenHee
apu(MeTHUECKOe, pa3Max YHCIIOBBIX
HabopOB.

IIpuBoaAMTH COEepKATEITHHBIC
MMPUMEPHBI UCITOJIB30BAHUA CPCAHUX IJIA
ONrUCaHusa JaHHBIX (ypOBeHB BOJbI B
BOJIOEME, CIIOPTHUBHBIE MIOKA3aTENH,
OMMpCACIICHNUEC I'PAaHUI] KIMMATUYICCKHUX
30H)

KOHTEKCTE MPOOJIEMHON CUTYalluu B
JPYTUX JUCLUIUIMHAX, B OKPYXKAIOLIEH
KU3HU.

13. Cayuaiinbie coObITHS M BEPOATHOCTD (15 u)
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7,8,9 [ToHsiTHE O Cily4yallHOM OIIBITE U CIY4ailHOM IIpuBoaMTH TpUMEpHI CIy4alHBIX COOBITHH, B | BUaeTh MaTeMaTHYECKYIO 3a1a49y B
coObITHH. HYacToTa cirydaifHOro COOBITHS. YACTHOCTH  JIOCTOBEPHBIX M  HEBO3MOKHBIX | KOHTEKCTE NMPOOIEMHOM CUTYaluK B
CratvcTH4ecKkuil HOAX0/1 K IOHATHIO COGBITHIA, MaTOBEPOSTHBIX COOBITHIA. JPYTruX JUCHUIUIMHAX, B OKPYKAIOIICH
BEPOATHOCTH. BeposiTHOCTH TPOTHUBOIIOIOKHBIX [IpUBOMMTL  TIPUMEDHI AKHU3HU.

COOBITHIA. PABHOBEPOATHHIX COBHITHi YMmenne BBIJIBUTaTh  THIIOTE3bI
JlocToBEpHbIE U HEBO3MOXKHBIE COOBITHSL. . IpU pEIICHUU Y4eOHBIX 3a/ad,
PaBHOBO3MOXKHOCTB cOOBITHI. Knaccnueckoe IIpoBomiTy ciysiaifibie SKCMEPHMEHTH, B TOM IIOHUMAaTh HEOOXOAUMOCTb UX IPOBEPKH.
YHCIIe ¢ IOMOIIBI0 KOMIIBIOTEPHOTO
OIpeJIeJIEHUE BEPOATHOCTH.
MOJICIIMPOBAHMS, UHTEPIIPETUPOBATH 175
pe3yabTaThl. BBIMMCAATH YacTOTy cllydailHOro
COOBITHS; OICHMBATH BEPOSITHOCTH C IOMOIIBIO
YaCTOThI, HOJIYYEHHOM ONBITHBIM ITyTEM.
PemaTsh 3a71aun Ha HaXOXKJACHUE BEPOSITHOCTEN
COOBITHH.
14. DnemeHTHI KOMOUHATOPUKH (10 u)
7,8,9 Pemenne koMOMHATOPHBIX 33aa4 IepedOpoM BapH- BoinonaTs  nepebop  Bcex  Bo3- | [lonmmarb U HCII0JIb30BATh

anToB. KOMOMHATOpPHOE TIPAaBHIIO YMHOXKEHHUSI.
[TepecTanoBku 1 pakTopHal.

MOKHBIX BapHaHTOB s Tepecyera
00BEKTOB UM KOMOMHAIIUH.
IIpumeHSTH IPaBUIO KOMOMHATOPHOTO
YMHOXEHUS I pEIIeHHs 3aaad Ha
HAaXOXJEHUE YKClIa OOBEKTOB WM
KOMOMHAINH (mraronanm
MHOTOYTOJTFHUKA, PYKOIIOXKATHSI, YHCIIO
KOJIOB, IIU(POB, TapoJiel U T. I1.).
Pacno3naBarth 3aa4u Ha onpeecHIe
Ypclia TEepPEeCTAaHOBOK U  BBIMOIHSTH
COOTBETCTBYIOIIINE BHIUYHCIICHHUS.

MAaTCMAaTUYCCKUE CPCACTBA HAIJIAAHOCTHU
CXEMbI IJId UITHOCTpAalru,

WHTEPIPETALNH
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Pemats 3amaunm  Ha  BBIYUCIICHHE
BEPOSITHOCTH c PUMEHEHHEM
KOMOWHATOPUKH

15. MHo:kecTBAa. DJIEMEHTHI JIOTUKHU (5 u)

7,89

MHO0X€eCTBO, 27IEMEHT MHOYKECTBA. 3aJaHUE MHOXKECTB
MIEPEYUCIIEHUEM DIIEMEHTOB, XapaKTEPUCTUUECKIM
cBoiictBoM. CTaHapTHBIE 0003HAYCHUS YHCIIOBBIX
MHO>KECTB.

ITycToe MHOXecTBO U ero o6o3HadeHue. [loaMHOXKeCTBO.
OObennHeHe U nepeceyeHre MHOXKECTB, pa3HOCTh
MHO>KECTB.

Nnroctpanyst OTHOIIEHUH MEKy MHOKECTBAMU C
MOMOIIBIO Auarpamm Jiiepa — BeHHa.

[TonsTus 0 PaBHOCWIIBHOCTH,
ynotpeOaeHue JIOTUYECKUX CBSA30K €ClI  TO,
MOoabKO Mmom ciyyae. JIoTH4eCKue CBA3KHU U, Ulu

CIIEIOBAHUH,
6 mom u

IIpuBoauTh 1pHUMEPHl KOHEUHBIX U
OECKOHEUYHBIX MHOXECTB. HaxoanTts
o0beMHEeHNE 51 IIEPECEUCHHE
MHOkecTB.  IIpuBoamTh  mpuMmepbl
HECJIOKHBIX KJIacCU(pUKaLUH.

Hcnonb3oBarh TEOPETUKO-
MHOKECTBEHHYIO CHMBOJIMKY M A3BIK
Inpu pCUICHUU 3a7a4 B XOAC H3YUCHUA
pa3IMYHBIX pa3AesioB Kypca.

NinmocTpupoBaTh  MaTEMAaTHYECKHE
MOHSATUS U YTBEPXKACHUS IMPUMEpPaMHU.
Hcnoan3oBath MIpUMEPBI u

KOHTPIPUMEPHI B ApTYMEHTAIIUH.
KouncrpyupoBarnb
IIPEIIOKEHUS C IOMOLIBIO CBA30K eciu

MaTEMaTHYCCKHUEC

ITonmMaTp 1 UCIIOJIB30BATh
MaTeMaTUYeCKHUe CPECTBA HArJISAHOCTH
(nnarpaMMel, TaOJIULBI, CXEMBI) JIJIS
WUTIOCTPALVK, UHTEPIIPETALINH,
apryMeHTaluu.
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mo, 6 mom u mojlbKOo mom ciyuae,
JJOTUYCCKHUX CBA30OK U, U1u
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Hpeamer «
I'eomeTpus»

1. lIpsimble u yrasl (20u)

Touka, npsamas, mockocTb. OTpe3oK, Jiyd. Yroiu. IIpsmoit ®opMyIMPOBATh U 10KA3bIBATH TCOPEMBI,

YMeTb HaXxoIuTh B

Pa3JIMYHBIX HCTOYHUKAX YI'OJI, OCTPBIM U TYIION YIJIbI, Pa3BEPHYTHIN YIroJl. BEIPAKAIOIIHNE CBOWCTBA BEPTUKAJIBHBIX U

BeprukanbHble 1 cMeXHBIE YIUIBl. bUCCEeKTpHCa yrila M €€ CMEXHBIX yIJI0B, CBOMCTBA U IPU3HAKU

cBoiicTBO. CBOMCTBA YIJIOB C MapaljIeIbHBIMU U MapaJljIeNIbHbIX MPSIMBIX, O €IMHCTBEHHOCTHU Tep-

uH(popMaIHnIo,

HEOOXOTUMYIO JJIS

penieHus MaTeMaTUIIepIEeH IMKYIISIPHBIMA CTOPOHaMH. B3anMHOE MEeHIUKYsIpa K IPsIMOi, CBOMCTBE
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YeCKHUX MpOo0JIeM, U MPEIPACTION0KEHUE MPSMBIX Ha TUNIOCKOCTH: MapajuiebHbIC U EPICHIUKYIApa U HAKIIOHHOW, CBOWCTBAaX CTABIATH €€ B
MOHATHOMW NepeceKaromuecs npsmele. [leprnenaukynspHbie npsMble. OUCCEKTPUCH YIIIa U CEPETUHHOTO

TeopeMsbl 0 mapauIeILHOCTH U TEPIICHIUKYIIPHOCTH MPS-TIEPIICHINKYISPA K OTPE3KY.
HakJIoHHaA K npsiMoi. CepenrHHbIi PemiaTs 3aa4u Ha NOCTPOCHUE, 10KA3ATEIHCTBO

NEPNCHAUKYIIAP K OTPE3KY. U BEIYHUCIICHUS. BBII[GJ'IHTB B YCJIOBHH 3a/1a9U

dbopme, MOHUMATH U
UCIIOJIb30BaTh MaTeMaTH-

YCCKHE CPECACTBA

MbIx. [lepnenaukyssp u

HaTJISAHOCTH (YEPTEXkKH) yCIIoBUE U 3akitoueHre. Onupasch Ha yCIOBHE
CaoiicTBa OMCCEKTPUCHI yIla U CEPEIUHHOTO JUJISl MIUTFOCTPALUH,
3a/1a4d, IPOBOJAUTH HEOOXOIMMBIEC TOKA3aTEIbHbIE MHTEPIPETALIMH. IEPIICHIUKYISIPa K OTPE3KY.

paccyxiennsi. CoOnocTaBlATh MOTyYEHHBIN

peE3YyibTaT € YCJIOBHUEM 3a/1avH.

2.Tpeyroabuuku (654.)

7,8,9

TpeyronsHuku. IIpsmMoyroasHble, OCTPOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKHU. BbicoTa, Menuana,
OucceKkTpuca, CpeiHsIsl TUHUS TPEYroJIbHUKA.
PaBHOGeIpeHHBIE 1 PABHOCTOPOHHUE TPEYTOJIbHUKH;
CBOMCTBA M IPU3HAKHU

DopMyJIMPOBATH ONPEAECIEHUS TPAMOYTOJIBHOIO,
OCTPOYTOJIBHOTO, TYIOYTOJBHOTO,
PaBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TpGer.]'II)HI/IKOB; BBICOTHI, MCAUAHBI, 6I/ICCGKTpI/ICI)I,
CpeaHen TMHUU

YmMmenue BBIIBUTaTh
TUTIOTE3bl TIPH PEUICHUHU
yueOHBIX 3a/1ay,

MOHUMATh HEOOXO0-
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paBHOOEPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHCTBA TPEYroNbHUKOB. [Ipu3Haku
paBeHCTBA MPSMOYTOJbHBIX TPEYroJIbHUKOB. HepaBeHcTBO
TpeyroibHuKa. COOTHOLIEHUS MEXy CTOPOHAMM U yIiaMH
TpeyroipHuka. CymMma yrioB TpeyrojbHuka. Bueninue
yIJIbl TPEYTOJIbHUKA, TEOPEMA O BHELLIHEM YTJIe
TpeyronbHuKa. Teopema daneca. [lomobue TpeyroabrHUKOB;
kodpdurnmenT monodusi. [IpuzHaku mogoous
TPEYrOJIbHUKOB.

Teopema [Iudaropa. Cunyc, KOCHHYC, TaHTEHC,
KOTaHI'€HC OCTPOTO yrila NpsSMOYroJbHOIO TPEYroJbHUKA U
yraoB ot 0 1o 180°; npuBenenue k octpomy yriy. Pemenue
IIPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI, CBSI3bIBAIOLIHE
CHHYC, KOCUHYC, TAaHI'€HC, KOTAHI€HC OJIHOTO U TOT'0 XK€ yIJa.
Pemenue TpeyrojabHIUKOB: TEOpEMa KOCUHYCOB U TeOpemMa
CHUHYCOB.
3ameuaTeNbHbIE TOUKU TPEYTOJbHUKA: TOUKH I1€PECEUEHUS
CepEeIMHHBIX NMEPIEHIUKYISIPOB, OUCCEKTPUC, METUAH, BBICOT
U UX MPOJOJKEHUN

TPEYroJIbHUKA; PACHO3HABATH U HU300paKaTh HX
Ha yepTexax U pUCYHKaX.

@opMyIMPOBATh  ONPEACICHUE PaBHBIX
TPEyTroJbHUKOB. POPMYJIHPOBATH U J0KA3bIBATH
TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJbHUKOB.
OO0BbACHATH U WILJIIOCTPUPOBATH HEPABEHCTBO
TPEYTOJbHUKA.

@®opmMyJMpPOBaTHL U JAOKA3bIBATH TEOPEMBI O
CBOMCTBaX W TMpU3HAKAX PaBHOOEAPEHHOTO
TpeyFOJII)HI/IKa, COOTHOIIICHUAX MG)KIIy CTOpOHaMI/I
U yriamMd — TPEYrojbHHUKA, CyMME€  VYIJIOB
TPEYroJIbHUKA, BHEUIHEM YIJIE TPEYroJIbHUKA, O
CpPEIHEN JIMHUN TPEYrOJIbHUKA.

@opMyJIHPOBATH OIPEICICHUE MTOT00HBIX
TPEYTOJILHUKOB.

DopMyIMpPOBATH U [A0Ka3bIBATH TEOPEMBI O
npU3HaKax MOJA00US TPEYTOJIbHUKOB, TEOpEMY
®daneca.

DopMyIHMPOBATH ONnpeAcIICHUS u
WLIIOCTPUPOBATh TIOHATHSA CHHYCA, KOCHHYCA,

TaHreHca W KOTaHreHca  OCTpPOro  yria
OPSMOYTOJIBHOTO  TpEyrojbHHKa.  BBIBOAMTH
¢dopmynbl,  BbIpaxaromue — QYHKIMM — yrjia
NPSIMOYTOJBHOTO  TPEYrojlbHUKA  Yepe3  €ero
CTOpoHBl. DOpMYyJHMPOBaTH U [0Ka3bIBaTh
teopemy [Iudaropa.

®opmMy.IUpoOBaTHL  ONpEICNCHHUs CHHYCA,

KOCHHYCa, TAHT€HCa, KOTaHTeHca yriaoB oT 0 10
180°.

BeiBoauTs Qopmynbl, BbIpakaronme (QyHKIUN
yrioB oT 0 7o 180° yepe3 GpyHKIIMU OCTPBIX YIIIOB.

JUMOCTb UX IIPOBEPKH.
Ymenue MIPUMEHSTh
UHAYKTHUBHbBIE u
JNENYKTUBHBIE  CIIOCOOBI
paccyXIeHui, BUJETH
pa3liuyHble  CTpaTeruu
pelieHus 3a1a4.

YMeHue caMOCTOSATEIILHO
CTaBUTb IICIIH, BI)I6I/IpaTI)
H CO3daBaTb aJIrOpHUTMbI
U pCIICHUSA y‘IC6HLIX

MaTeMaTUYECKUX
npoOJem.

YMeHue 1aHupoBaTh U
OCYILECTBIIATh
JEATENBHOCTD, Ha-

NPaBJICHHYIO Ha pelleHHe
3ajga4
UCCIIEI0BATEIbCKOTO
Xapakrepa.
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@®opMyJIMPOBAaTL U  Pa3biCHATL OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. 1I0 3HaYeHUAM
OJTHOW TPUTOHOMETPHUYECKOW (YHKUUHU  yria
BbIYHCIATH 3HAYCHUS IPYrux
TPUTOHOMETPUUYECKUX (YHKLUH 3TOr0 yria.
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@opmMyJupoBaTh U JIOKa3bIBaTh  TEOPEMBI
CHUHYCOB M KOCUHYCOB.

@®opMyJMpoBaTHL U [I0Ka3bIBaThb TEOPEMbI O
TOYKaX MEePeceueHus CepeANHHBIX TIep-
MEeHIUKYJISIPOB, OMCCEKTPUC, MEJIMAH, BBICOT WJIA X
MPOJAOJIKEHHM.

HccnenoBathb cBOWCTBA TPEYrOJIbHUKA C TOMOIIBIO
KOMITBIOTEPHBIX TIPOTPAMM.

PemaTsp 3a7a4n Ha MOCTPOCHHUE, JJOKA3ATEIbCTBO

Y BbIYKCIICHUS. BbI1eJIATh B YCIOBUH 3324l
YCIJIOBHE U 3aKJIIOUCHUE.

MoaenupoBaTh yCIOBHE 33/1a4H C TOMOIIBIO
yepTeka UM PUCYHKA, IPOBOAUTH
JOTIOJTHUTEIBHBIC IIOCTPOCHHS B XOJI€ PEIICHHUS.
Onupasich Ha JaHHBIE YCIOBUS 33/1a4H, IPOBOAUTH
HEOOXOIUMbBIE PACCYKICHUS.

HNuTepnperupoBaTh NOJYyYECHHBIN PE3yJIbTaT U
COMOCTAaBIIATh €T0 C YCIOBUEM 33/1a4u

3. YerbipéxyroabHuku (204)
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8,9

YersipexyronpHuk. IlapamnmenorpamMMm,  Teopemsl 0
CBOMCTBAax CTOPOH, YIVIOB U JUaroHajlel napajuiejaorpamma u
€ro MPU3HAKHU.
IIpsiMOYTONBbHUK, TeopemMa 0 paBEeHCTBE
JUaroHaJIel IpsIMOYTOJIbHHKA.

Pom0, Teopema o0 cBOICTBE JUaroHayieu.
KBanpar.

Tpaneuusi, cpeaHss JNUHUS Tparneuud; paBHOOEIPEHHAsS

Tpaneuus

DopMyJIHPOBATH OTIpeIeTICHUS
napajiesiorpaMMa, TMpsSMOYTOJIbHUKA, KBaJpara,
pomba, Tpanemuu, paBHOOEIPEHHOM u

OpSIMOYTOJIBHOM  Tpamelnuu, CpeaHed  JIMHUU
Tpaneuuy; pacno3HaBaTh U U300paKkaTh MX Ha
yepTexkax U pUCYHKaX.

®opMyJIHPOBATH U A0KA3bIBATH TEOPEMBI O
CBOMCTBAxX W MpPU3HAKAX MapauieorpaMma,
IpsIMOYTOJIbHUKA, KBajipaTa, poMOa, TparnemmH.
HccnenoBarh CBOICTBA YETHIPEXYTOJIBHUKOB C
MOMOIIIbI0 KOMITBIOTEPHBIX MPOTPAMM.

Pemath 3a1auu Ha NOCTPOEHHUE, I0KA3ATEIBCTBO U
BbIUKCIIeHUs. MoaeJMpoBaTh YCIOBHUE 3a/1aydl C
MOMOIIIbI0 YepTeKa WM PHUCYHKA, NMPOBOAMTH
JOTIOJTHUTEIBHBIE IOCTPOCHUSI B XOJIE PEILICHHUS.

YmMmenne BBIJIBUTATh
TUTOTE3bl TPU PEIICHUN
y4eOHBIX 3aja4,
IIOHUMATh
HEOO0XO0IUMOCTh ux
MIPOBEPKH.

Ymenue IIPUMEHSATD
WHIYKTUBHBIE u
JIEAYyKTUBHBIE  CITOCOOBI
paccyXIeHHui, BUJETH
pa3IuYHbBIC CTpaTeruu

pEIICHUS 3a]1a4.
YMeHnue caMOCTOSATEIILHO
CTaBUTh 1ICJIH, BI)I6I/IpaTI)
1 CO31aBaTh aJIFOpI/ITMLI

BbigenssTe  Ha  uepTexe — KOHUTYpALUH,
HEOOXOMUMBIE JUIsl TPOBEIACHUST O00OCHOBAHUM
JIOTUYECKUX IIarOB PEIICHHUS.

HNuTrepnperupoBaTh MONYYEHHBIM pe3ynbTarT u
COMOCTAaBIIATh €T0 C YCIOBUEM 33]1a4u

JUISL  perieHus y4eOHBIX

MaTEMAaTUYCCKUX
npoOeM.

YMeHue TIIaHUPOBATh U
OCYIIECTBIISATh
JeATeNLHOCTD, Ha-

NPaBJICHHYIO Ha pEIIeHUE
3a1a4

HCCIIEI0BATEIBCKO
T'O XapakTepa.

4. Muoroyroabuuku (104)
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8,9

MHOTroyroiabHUK. Brimykiibie MHOTOYTOJIbHUKH.
[IpaBuiibHBIE MHOTOYrOJbHUKU. TeopemMa O CyMMe YITIOB
BBIIYKJIOTO MHOTOYrojibHHKa. TeopemMa 0 cyMMe BHEUIHHX
YTJIOB BBIITYKJIOI'O MHOTOYTOJIbHUKA

Pacno3naBathb MHOTOYTOJIbHUKH,
¢dopmyaupoBaTh onpeneieHUE U IPUBOAUTH
MIPUMEPbl MHOTOYTOJIbHUKOB.
DopMyJIMPOBATH U I0KA3BIBATH TEOPEMY O
CYMME YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
HccaenoBartnb CBOICTBa
MHOTOYTOJIbHUKOB € IOMOLIBIO
KOMIIBIOTEPHBIX MPOrPaMM.
Pematn 3a7a4u Ha
JIOKa3aTeJIbCTBO 1 BBIYHCIICHUS.
MogaeanpoBaTh yCIOBHE 3aauyd C I[OMOUIbIO
PUCYHKa,
JIOTIOJTHUTEIBbHBIE TOCTPOEHUS B XOJI€ PELICHUS.

qepTeiKa U IPOBOJAUTH

HNuTepnperupoBaTh TMOJNYYEHHBIH pe3yJabTaT U
COMOCTABJIATH €T0 C YCIIOBUEM 3aJauu

YmMmenne BBIJIBUTATh
TUTOTE3bl TPU PEIICHUN
y4eOHBIX 3aja4,
IIOHUMATh

HEOO0XO0IUMOCTh ux
MIPOBEPKH.

Ymenue IIPUMEHSATD
WHIYKTUBHBIE u
JIEAYyKTUBHBIE  CITOCOOBI
paccyXIeHHui, BUJETH
pa3IuYHbBIC CTpaTeruu

peIICHUA 3a1a4.

YMeHne caMOCTOSTEIBHO
CTaBUTbH I1I1CJIH, BBIOMPATH
U CO3/1aBaTh aJTOPUTMBI
JUISL PELICHUs] Yy4eOHBIX

MaTeMaTHYECKUX
npooJieM.

YMeHue mIaHupoBaTh U
OCYILECTBIATH
NesITeIbHOCTD, Ha-

IIPABJICHHYIO Ha pEIIECHHE
3a/1a4 UCCIIEI0BATENb-

CKOTI'0 XapakTepa.

5. Okpy:kHOCTH U KpPYT (204)
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7,89

OxkpyxxHOCTb ¥ Kpyr. LlenTp, panuyc, nmamerp. Jlyra, xopaa.
Cekrop, cermeHT. LleHTpanbHbIN, BIUCAHHBIN yIod,
BEJIMYMHA BIIMCAHHOTO yria. B3aumHoe pacnonoxxeHue
MPSIMOM M OKPYKHOCTH, IBYX OKpyxkHOocTel. KacarenbHas u
CEeKyIllasi K OKPY>KHOCTHU, UX CBOMCTBA.
Bnucannele 1 onucaHHbIE MHOTOYrOJIbHUKUA. OKpYKHOCTb,
BIIMCAaHHAs B TPEYTOJIbHUK, U OKPY’KHOCTb, OIIUCAHHAs! OKOJIO
TpeyroibHUKa. Teopembl O CylIEeCTBOBAaHUU OKPYKHOCTH,
BIIMCAHHOM B TPEYrOJIbHUK, U OKPYXHOCTH, OINHUCAHHOU
OKOJIO TPEYTOJIbHUKA.
BrniycanHble ¥ OMMCAHHbBIE OKPYKHOCTH NTPaBUIIBHOIO
MHOT'OYT'OJIbHHUKA.
DopmyIibl JUIS ~ BBIUMCJIEHUSI CTOPOHBI

MPaBUIILHOTO MHOTOYTOJIbHUKA; paguyca
OKPY>KHOCTH, BIUCAHHOHN B IPaBUJIbHBIN MHOTOYT'OJIbHUK;
paauyca OKpy>KHOCTH, OITUCAHHOM OKOJIO MPAaBUIILHOTO
MHOT'OYTI'OJIbHUKA

DopMyIHPOBATH onpeacyeHus TOHATHH,
CBA3AHHBIX C OKPYXXHOCTBIO, LIEHTPAJIbHOIO U
BIIMCAHHOI'O YIJIOB, CEKYyIIEW M KacaTeIbHOM K
OKPY’KHOCTH, YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO.
@®opMyJMpPOBaTHL U AOKa3bIBATH TEOPEMBI O
BIIMCAHHBIX  yIjaxX, YIVIaX, CBS3aHHBIX C
OKPY’KHOCTBIO.

HN300paxarb, pacno3HaBaTh U ONHUCHIBATH
B3aMMHOE€ PACIIOJIOKEHUE MPSAMON U OKPYKHOCTH.
HN3o00paxars 1 (opMyaIMpPOBATh OIpPEAEICHUs
BIIMCAHHBIX U OINHCAHHBIX MHOTI'OYTOJIBHUKOB M
TPEYTOJIbHUKOB;

OKPY>KHOCTH, BIIMCAHHOH B TPEYTOJIbHUK, U
OKPY’KHOCTH, OIIMCAHHOW OKOJIO TPEYTOJIbHUKA.
DopMyJIMPOBATh U I0Ka3bIBATH TEOPEMBI O
BIIMCAHHOW U ONMCAaHHOM OKPYKHOCTSX
TPEYrOJIbHUKA 1 MHOTOYTOJIbHUKA.

HccaenoBarhb cBoiicTBa KOHGUTyparLHid,
CBA3aHHBIX C OKPY)KHOCTBIO, C TIOMOILBIO
KOMITBIOTEPHBIX ITPOTPaMM.

PemaTe 33124 Ha MOCTPOCHHUE, T0KA3ATEINBCTBO U
BBIYMCIICHHUS.

MogaeanpoBaTh yCIOBHE 3aa4yd C IOMOIIBIO
yepTexka WIIN PHUCYHKA, NPOBOAUTH
JOTIOJTHUTEbHBIE IIOCTPOCHHUS B XO/I€ PEILIECHUS.
Bbiteasitb Ha  ueprexe  KOH(UIrypauuwu,
HEOOXOMUMBIE Il TPOBEAeHUS 000CHOBAaHUU
JIOTUYECKUX 11arOB PEIICHUS.

HNHuTrepnperupoBarh IOJYYEHHBIM pe3ynbTaT u
COMOCTABJIATH €r0 C YCIIOBHEM 33ja4H

YMmeHue BBI/IBUTaTh
TUIOTE3bl NPU PELIEHUN
y4eOHBIX 3ajad,
MOHUMATh

HEO00XO0IUMOCTh ux
IIPOBEPKHU.

Ymenue MIPUMEHSITh
WUHAYKTUBHbIE u
JNEAYKTUBHBIE  CIIOCOOBI
paccyXIeHuu, BUJIETD
pa3IuyHble  CTpaTeruu

peIICHUA 3a1a4.

YMeHue caMOCTOSATEIILHO
CTaBUTh LCJIH, BBI6I/IpaTL
H COo3daBaTb AJITOPHUTMbI
U pCIICHUSA y‘IC6HLIX

MaTEMAaTUYCCKUX
npoOeM.

YMeHue 1aHupoBaTh U
OCYILIECTBIIATh
JACATCIIbHOCTD, Ha-

NPaBJICHHYIO Ha PEIICHHE
3a1a4
HCCIIEI0BATENBCKOTO
Xapakrepa.
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6 I'eomeTpuyeckue npeodpazopanus (104)

9 [Tonsitue o paBeHcTBe duryp. [lonstue nBrmwkeHus: oceBas u | OOBACHATh U WJIIOCTPUPOBATH YMeHnue naHupoBaTh U
LEHTpaIbHasi CAMMETPUH, NapAJJIEIIbHBIA [TIEPEHOC, TOBOPOT. MOHSTHSI paBEHCTBA QPUTYp, TTO00US. OCYIICCTBIIATD
[TonsTre o mogoOuu GUryp U roMOoTETUN CTpoutb paBHbIC U CHMMETPUYHBIC JeSATEeIbHOCTD, Ha-
burypsl, BBINOJIHSATH [MapaJUIC/IbHBIN | MPABJICHHYIO Ha PCIICHUE
NIEPEHOC U MTOBOPOT. 3a/1a4
HccaenoBaTh CBOMCTBA JABMKCHHUM C ITOMOIIBIO| MCCIIEN0BATEIBCKOTO
KOMITBIOTEPHBIX IPOrPAMM. Xapakrepa.
BBINOJIHATH IPOEKTHI 110 TEMAM T€OMETPUUYECKUX
npeoOpa30BaHM HA IITIOCKOCTH
7. IlocTpoeHUs1 ¢ NOMOIIbIO HUPKYJIA U JTUHelKkH (54)
7,8 [TocTpoenust ¢ mOMOIIBIO UUPKYIISL U TMHEUKU. OCHOBHBIE PemaTp 337241 Ha MOCTPOEHUE C TOMOILIBIO Ymenue BUJICTD

3aJjauu Ha OCTPOCHME: JEJICHUE OTPE3Ka MOIoIaM;
IIOCTPOECHHE yIJIa, PABHOTO JAaHHOMY; IIOCTPOEHUE
TPEYrojbHUKA IO TPEM CTOPOHAM; IIOCTPOEHUE

MEPIEeHIUKYIIApa K IPSIMON; TOCTPOCHNUE OMCCEKTPUCHI yTJIa;

JCJICHHUE OTPE3Ka Ha N paBHBIX qacTen

LUPKYJISL U JINHEHUKH.

Haxoauth ycioBHs CYHIECTBOBAaHMsI PEILEHUS,
BBINIOJIHATH [TOCTPOCHUE TOUEK, HEOOXOAUMBIX JIJIS
HOCTPOEHUS UCKOMOM (PUTYpBHI.

Jloka3plBaTh, 4YTO  IIOCTpO€HHas  (urypa
YIOBJIETBOPSIET YCIOBUAM 3alayd (ompeaeasitb
YHCJIO PELICHUH 3a/ayM NPU KaXXJA0M BO3MOKHOM
BBIOOpE JTaHHBIX)

MaTeMaTUYECKYIO 3a/ady
B KOHTEKCTE MPOOIEeMHOM
CUTyallUM B  JPYIUX
JTUCIUTUIMHAX, B
OKPY’KaIOILIEeH KU3HU.

HNmerbs nepBOHAuYaIbHBIC
MPEJICTaBICHUsS 00 UIesX
1 0 METOJIaX MAaTeMaTUKHU
KaK YHUBEPCAIIBHOM
SI3BIKE HAYKU U TEXHUKH,
CpEACTBE MOJICITUPOBAHUS
SIBJIEHUW U MPOIIECCOB.

8. I3mepenne reoMeTpu4ecKuX BeJTUYHH (254)
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7,8,9

Jlnuna orpeska. [[nuna tomanon. llepumerp
MHOT'OYTI'OJIbHUKA.

Paccrossune ot Toukm no mnpsmou. PaccrosHue Mexnay
HapajuieIbHBIMU NIPSMBIMH.

JlnvHa OKpY>KHOCTH, YUCIIO JI; JJINHA JYyTU OKPY’KHOCTH.
I'pangycHas mepa yria, COOTBETCTBUE MEKIY BEITUYHHON

O0BsICHATL ¥  WILJIIOCTPUPOBATH  IIOHATHE
repuMeTpa MHOTOYTOJIbHUKA.

@®opMyJMPOBATL  ONpPENIEICHUS  PACCTOSIHUS
MEXIy TOYKAMH, OT TOUKH J0 MPSIMOM, MEXKIY
MapauieTbHBIMU TPSIMBIMHU.

DopMyJIMPOBATh U 00bACHATH CBOWCTBA JITTUHBI,

YmMmenue BUIETH
MaTEeMaTUYECKYI 3a/Jady
B KOHTEKCTE MPOOIEeMHOM
CUTyalldd B  JIPyrux
JUCIAIUIMHAX, B
OKPY’KaIOIIICH KU3HHU.
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LUEHTPAIBHOTO YIiia U JUTMHON AYTU OKPYKHOCTH.

[TonsTre muowmaau miockux ¢uryp. PaBHococTtaBneHHbIe U
paBHOBenukue purypsl. [Tnomane npsmMoyroibHUKa.
[Tnomaau napamienorpaMma, TpeyroiabHUKA U Tpaneluu
(ocHoBHBIE hopMyIIbl). DOPMYIIBI, BEIpAXKAIOIIHIE IIOIAAb
TpEeYrojbHUKA Yepe3 JIBE CTOPOHBI U YTOJl MEX1y HUMH,
yepe3 NEPUMETP U PaJNyC BIMCAHHON OKPYKHOCTH;
¢dbopmyina I'epona. [nomane MaOTOYTOMRHUKA. [LIT01IIaTH
Kpyra u miomajib cekropa. COOTHOLIEHUE MEKITY
TUIOMIA/ISIMH TTOT00HBIX (hUTyp

rpajlyCHOM Mepbl yria, IIOIIAIH.
®opMyJIMPOBATh COOTBETCTBUE MEKIY
BEJIMYMHOM LIEHTPAIbHOTO YIJ1a U AJIMHOM IyTu
OKPYXHOCTH.

OO0BbsICHATL U  WLIIOCTPUPOBATH  IOHSTHS
PaBHOBEJIMKHUX M PABHOCOCTABIECHHBIX (DUTYD.
BoiBoauTH  POpMYIIBI IUIOIIAAEH
OpSMOYTOJIbHUKA, —Mapajuiesorpamma,
TPEyroJibHUKA U TpareluHy, a Takxke Gopmyiy,
BBIPa)KAIOUIYIO IUIOILAAb TPEYTOJIbHUKA YEpe3 BE
CTOPOHBI M YTOJI MEXAY HUMHU, IJIMHY OKPY>KHOCTH,
IUIOINAb KpyTa.

Haxonurs IUIOIIAb MHOT'OYTOJIbHUKA
pa3bueHuem Ha TPEYroJIbHUKU u
YETBIPEX YT OJIbHUKHU.

OO0BSICHAT, ¥ WLIIOCTPUPOBATH OTHOLICHHE
rioniaiel molo0HbIX GUryp.

Pemiare 3amauM  Ha BBIYMCICHHE JIMHEHWHBIX
BEJIMYMH, TpajyCHOH MEpbl yrja W IUIoumanen
TPEYrOJIbHUKOB, YETBIPEXYTOJIbHUKOB "
MHOTOYTOJIbHUKOB,  JJIMHBl ~ OKPYXHOCTH U
wiomaan kpyra. Onupasch Ha AaHHBIE YCIIOBUS
3aJaud, HAXOAUTh BO3MOXKHOCTH IPUMEHEHUS
HEOOXOAUMBIX bopmy, npeoOpa3oBbIBATH
(bopMyIIBL.

Hcnoan3oBate (opmynsl s 000CHOBaHHSA
JTIOKA3aTeNbHBIX PACCYKICHUM B XOJE pELICHHUS.
HNHTepnpernpoBaTh NOJYYEHHBI pE3yabTaT U

COMOCTABJATD €T0 C YCIIOBUEM 3a/1aun

HNmMmeTs niepBoHAU:MACIX
MMpEaACTaBJIC U O MyJIbHOM
MaTeMaTUKHU

KakK YHU

S3bIKE HAyKU U TE
CpEICTBE MOJETUD!
SIBJICHUM M TPOLIECH

9. Koopaunarsr (104)
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JlexkapTOBbI KOOPIMHATHI HA TJIOCKOCTU. Y paBHEHUE
npsamoii. Koopaunatel cepennnbl otpeska. Dopmynna
paccTosSHUSA MEXy IBYMSI TOUKaMU TUIOCKOCTH. Y paBHEHHE
OKPY>KHOCTH

O0BsICHAT, ¥  WLIIOCTPUPOBATH  TOHSTHE
JIEKapTOBOM CUCTEMBI KOOPIUHAT.

BbIBOAMTH 1 HCNOJIB30BATH (GOPMYIIBI KOOPAMHAT
CepeIuHBI OTPE3Ka, PACCTOSHUS

YmMmenue BUIETH
MaTEMaTUYECKYIO 3a7aqy
B KOHTEKCTE TIPOOIeMHOM

MEXIy JBYMsI TOYKAMH IUIOCKOCTH, YpaBHEHUS
IpSIMON U OKPY>KHOCTH.

BbINOJHATH MPOEKTH MO0 TEMaM HCIIOIb30BaHUS
KOOPAMHATHOTO METOAa MpH pEIIeHUH 3a7ad Ha
BBIUMCJICHUS] U JIOKA3aTelIbCTBA

CUTyalluu B  JPYrux
JUCLUIIINHAX, B
OKpYKarOIIEH )KU3HHU.
HNmeTs niepBoHaYaIIbHBIE
IpeJICTaBICHUs 00 Uaesx
U 0 METOJaX MaTeMaTUKU
KaK  YHUBEpCAJIbHOM
SI3bIKE€ HAYKU U TEXHUKH,
CpencTBe
MOJEIUPOBAHUS SIBJICHHUI
Y IIPOLIECCOB

10. BekTopsi (104)
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9 Bekrtop. [Inuna (Moayns) BekTopa. PaBeHCTBO BEKTOPOB. @®opmMyJMPOBAaTL  ONpPEIEICHUS U YMeHue 1oHUMATh U
Kommmnueapssie BekTopbl. KoopauHaTsl BeKTOpa. Y MHOXKEHHUE| HIUTFOCTPUPOBATH [OHATHUSA BEKTOpa, HCIIOJIb30BAaTh
BEKTOpAa Ha YKCJI0, CYMMa BEKTOPOB, Pa3JI0KEHUE BEKTOpA 110 JUIMHBI (MOAYJIS) BEKTOPA, KOJUIMHEAPHBIX | MATEMaTHYECKUE
JBYM HEKOJUIMHEAPHBIM BEKTOPAaM. YTOJ MEXKAY BEKTOPAMHU. | BEKTOPOB, PABHBIX BEKTOPOB. CpEeICTBA HATJISTHOCTH.
CxassipHO€ IPOU3BEEHUE BEKTOPOB. BpluncJATh IMHY U KOOPAUHATHI BEKTOPA. YmMmenue NIPUMEHSTH
HaxoauTh yroa Mexay BEKTOpPaMH. AHIAYKTUBHBIE H
BbInoHATH oniepanyy HaJl BEKTOPAMH. JETYKTUBHBIE CIIOCOOBI
BbINOIHATH TPOCKTHI M0 TEMaM HCIIOJIb30BAHUS | pacCyKICHHIA,
BEKTOPHOI'O MeETOJa IIpM pELICHUU 3a7ad Ha BUJIETH Pa3]INYHbIE
BBIYHCIICHHS U JOKA3aTEIbCTBA CTpaTeruu
peleHus 3aaay.
YMenue naHupoBatb U
OCYILIECTBIIATH
JEATEILHOCTD, Ha-
[IPaBJICHHYIO Ha PEILICHUE
3a1a4 HCCJIEN0BATENb-
CKOr'0 XapakTepa;
11. DaemMeHTBI JOTUKH ( 54)
7,9 Onpenenenne. AKCHOMBI U TEOpeMBI. J[oka3zaTenbCTBo. Bocnpoussoaursb GOpMYITUPOBKY | YMeHHe TOHMMATh U

Jloka3aTenbCcTBO OT IPOTUBHOTO. Teopema, oOpaTHast
nanHoi. [Ipumep m koHTpIpUMEp

OHpGI[CJ'ICHHfI; KOHCTPyupoOBaThb HECIIOKHBIC
OIpPECaACIICHUA CaMOCTOATCIIBHO. BOC]’[pOI/I3BO)]I/ITb

UCIIOJTb30BATh
MaTEMATUYCCKHUC
cpen-
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(GOopMyIUpPOBKM M JOKa3aTeNbCTBA HM3YyYEHHBIX
TEOpeM, MPOBOAUTH HECIOXKHBIE JOKA3aTEIbCTBA
CaMOCTOSITENILHO, CChLIATBHCS B X0/1e¢ 000CHOBaHUI
Ha OTpe/IeNICHUs], TEOPEMBbI, AKCHOMBI

CTBa HArjiIaAaHOCTH.

Ymenue IIPUMEHSATH
UHAYKTHBHbIE u
JelyKTUBHbIE  CHOCOOBI
paccyXIeHUH, BUJIETH
pa3nuyHbIe CTpaTeruu

pelIeHus 3aaad.
YMeHue 1IaHupoBaTh U
OCYLIECTBIIATh

JACATCIIBHOCTD, Ha+
ITPABJICHHYIO HA pCHICHUC
3aaa4 HCCICA0BATCIIb
CKOI'0O XapakTepa,
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IInanupyeMble pe3yJbTaThl H3y4eHUs] Y4eOHOTO NIpeaMeTa.

HartypaasbHbie yncaa. [Ipodu. PannonanabHbie yncia

BEITYCKHUK HAYIUTCS:

* IIOHMMAaTh OCOOCHHOCTH JAECATUYHON CUCTEMBI CUMCIICHHUS;

* OIIEpUPOBATH IOHATUAMU, CBA3AHHBIMU C IE€IUMOCTBIO HATYPaJIbHBIX YUCE;

* BBIPAXKaTh YMCJa B 3KBUBAIECHTHBIX (JOpPMaX, BbIOMpas HauboJsee MOAXOIAILYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYyaluH;

* CpPaBHMBATh U YNOPALOYMUBATH PALIMOHAIBHBIC YHCIA;

* BBINOJHATH BBIYKUCIEHUS C PAlMOHAIIBLHBIMUA YHMCIIAMHU, COYETasi YCTHBIE U MUCbMEHHBIC ITPUEMBI
BBIYMCIICHHU, IPUMEHEHHE KAJIbKYJIATOPA;

* HCIOJIb30BAaTh IIOHATUSA U YMEHUS, CBS3aHHbIE C IPONOPLUUOHAIBHOCTBIO BEIUYHH, IIPOLEHTAMU, B
XOJ€ pELICHUS MaTEeMaTUYECKUX 3aJad M 3a4a4 U3 CMEXKHBIX IIPEIMETOB, BBIINOJIHATH HECIOKHBIE
MIPAKTUYECKUE PACUETHI.

BbINTYyCKHMK ITOJIYYUT BO3MOKHOCTbD:

* II03HAKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMHU CUUCIIEHUS C OCHOBAHUSIMH, OTJIMYHBIMU OT 10;

* YIIIyOWTH M Pa3BUTH MPEICTABICHHUS O HATYPAIbHBIX YHCIIAX U CBOWCTBAX ACTUMOCTH;

* HAy4WUTbCSA HCIOJB30BaTh NPUEMBI, PAllMOHAIU3UPYIOIINE BBIYMCICHUS, IPUOOPECTU MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCICHUSI, BEIOUPAsk HOAXOAAIMN 1JI1 CUTYyalllH CI10CO0.

JleicTBUTEJIbLHBIE YHCJIA

BI)IHVCKHI/IK HAy4YUTCA:

® HCIOJB30BATh HAYAJIBHBIC IPCACTABICHUSA O MHOKCCTBE )IGfICTBI/ITCJ'IBHBIX YHUCCII,
* OIICPHUPOBATH NOHATUCM KBAAPATHOI'O KOPHS, IPUMCHATH €TI0 B BEIYUCIICHUAX.
BhBINYCKHUK MTOJYVIUT BO3MOYKHOCTD:

® Pa3BUTh MNPECACTABICHUC O YUCIIC W YHCJIOBBIX CUCTECMAX OT HATYpaJlbHBIX OO HeﬁCTBHTGHLHBIX
YUCEIN; O POJIM BBIYMCIICHUN B MIPAKTHKE;

®* Pa3BUTb U YFHY6I/ITB 3HAHUA O ﬂeCﬂTHqHOﬁ 3aIlIncu HeﬁCTBHTeHBHBIX qucel (nepnoanqecxne n
HETMepUOIUIECcKHe 1podn).

HN3mepenus, npudanKeHus, OeHKN BhITyCKHUK

HAYYUTCA:

®* HCIOJB30BAaTb B XOAC€C PCHICHUA 3adad OJICMCHTApPHBLIC TMPCACTABJIICHHA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAYEHHUSIMHU BEJIMYUH. BRINYCKHUK MOJIYYUT BO3MOKHOCT:

* MOHATh, YTO YHCJIOBBIE JAHHBIE, KOTOpPBHIE HCHOJB3YIOTCA U XapaKTePUCTHUKU OOBEKTOB
OKPYKaIOMIET0 MHPA, SBISIOTCS MPEUMYIIECTBEHHO MPHOMMKEHHBIMH, YTO IO 3aITUCH TPUOIMKEHHBIX
3HaYCHHUH, coJAepKamuxcs B HWHOOPMAIMOHHBIX HCTOYHHKAX, MOXHO CYAHWTH O TIOTPEIIHOCTH
npuOIIMKEHNUS;

* MOHATH, YTO MOTPEUIHOCTh PE3yJabTaTa BHIYUCICHUN JOJDKHA OBITH COM3MEPHMA C MOTPEIIHOCTHIO
WCXO/IHBIX TAaHHBIX.

Auaredpanyeckmne BbIpakeHUs BbINYyCKHUK

HAYYUTCA:
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* ONEpPUPOBATH IMOHATHIMHU «TOXKIECTBO», TOXIECTBEHHOE INPEOOpa3oBaHKEy», peIlaTh 3aaaud,
coJieprkanire OyKBeHHBIC JaHHBIC; Pab0TaTh ¢ (hOpMYyIIaMu;

* BBINOJIHATH MPEOOPA30BAHUS BBIPAKEHUH, COJEPKANIMX CTENEHU C IEJBIMH IOKA3aTelsIMU H
KBaJ[paTHbIC KOPHH,

* BBINOJIHATH TOXKJECTBEHHBIC MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKCHHM HA OCHOBE IPABHII
JEHCTBUH HAJl MHOTOWICHAMH H alreOpandecKuMu Apo0sMu;

* BBINOJHATH PA3JIOKEHUE MHOTOWICHOB HAa MHOXXHUTENH. BBINYCKHUK IOJYYUT BO3MOXKHOCTB
HAYYUTBCS:

* BBINOJIHATH MHOTOIIArOBBIE MPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKCHUH, MPUMEHSS MIUPOKUN
Habop croco0OB U MPUEMOB;

* IPUMEHSATH TOKIECTBEHHbIE IIPEOOPa30BaHUs /IS PELLICHUS 3a/1ad U3 Pa3IMYHbIX pa3/ieloB Kypca
(HampuMep, IS HAXOXKACHUS HanOOJIbIIET0/HANMEHBIIIET0 3HAUCHHSI BRIPAXKCHNUS). Y paBHEHHA

BI)IHVCKHI/IK HAay4YUTCA.

* pemarb OCHOBHBIE BUIbl PALMOHAIBHBIX YPAaBHEHMH C OJHOM IIEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHUH C ABYMs IIEPEMEHHBIMY;

* IIOHMMaThb YPAaBHEHHE KaK BaXHEHUIIYI0 MATEMaTUYECKYI0 MOJEIb IJIsl ONUCAaHUS U U3YyYEHUs
pa3HOOOpa3HBIX pealbHbIX CUTYallUH, pelIaTh TEKCTOBbBIE 3aJaul aJIreOpandeckuM METOI0M;

* MPHUMEHATh TrpaduyecKre MNPENCTaBICHHUS U HWCCIEIOBAaHHS YpPAaBHEHHH, HWCCICIOBaHHUS U
pELICHU CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMU.
BbINYCKHMK ITOJIYYUT BO3MOKHOCTD:

* OBJAACTH CHENHUATBHBIMH NpPUEMAMH PEIICHUS YpPAaBHEHHH W CHCTEM YPaBHEHUH; YBEpEHHO
OPUMEHATh anmnapar ypaBHEHUM [UId pELIeHUs pa3HOoOOpasHbIX 3ajjady M3 MaTeMaTHKH, CMEKHBIX
NPEIMETOB, MTPAKTHKH;

* MPHUMEHATH TpaduyecKue NPEACTaBICHUS IS HCCICIOBAHUS ypPaBHEHUH, CHCTEM YpaBHEHHIA,
coJiepKalx OyKBeHHbIE KO3()(DUITUEHTHI.

HepaBencrBa BoinmycKHUK

HAay4YHUTCA:

¢ INOHHWMATh U NPUMCHATbL TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHUEM HCPABCHCTBA,
CBOMCTBA YUCJIOBBIX HEPABEHCTB;

* pelarh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HMX CHCTEMBI; pEllaTh KBaJIpaTHBIE
HEpaBEHCTBA C OMOPOH Ha TpaduUecKue MPeICTABICHNUS,

* MPUMCHATH almapaTt HEPAaBCHCTB JJI pCIICHUSA 3aaa4 U3 pa3JIMYHBIX pasacsIOB Kypca. BBIHYCKHI/IK
MOJYYUT BO3MOKHOCTb HAYYHUTHCSI:

* pa3HOOOpa3HBIM IpUEMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSATH ammapaT HepaBeHCTB
JUISL PEeLIeHUs] Pa3HOOOPa3HbIX MaTeMaTHYECKUX 3a7a4 U 33]a4 U3 CMEXHBIX NIPEIMETOB, PAKTHKH;
* TNpPUMEHATh TpaduyecKue MPEICTaBICHUS ISl UCCIIEOBaHMS HEPaBEHCTB, CUCTEM HEPAaBEHCTB,

comepxammx OykBeHHBbIE KO3 GduimeHTsl. OcHOBHbIE NMOHATHA. YuciaoBble (YHKIMH BBITyCKHHUK

HAYYHTCA:

¢* JIOHMMATh MW MHCIIOJIB30BATH CbYHKIII/IOHaJ'II)HBIe IIOHATHUA U A3BIK (TepMI/IHBI, CHUMBOJIMYCCKHUEC
0003HaYCHHUS );

* CTPOMTH rpapKH 3IEMEHTAPHBIX (DYHKIIHIA; HCCIe10BaTh CBOMCTBA YNCIIOBBIX (DYHKIIUN Ha OCHOBE
U3yYCHUS TMOBEICHUS HX TPadUKOB;
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.
¢ IIOHUMATh q)yHKLII/IIO KakK B&)KHGIZH.IYIO MAaTCMaTUUYCCKYI0O MOJCIIb IJId OIIMCaHHA IPOLECCOB U

SIBJICHUI OKpyXaromero Mupa, InMpuMCHATb (bYHKLII/IOHaJIbHBIﬁ SA3bIK AJIA OIIMCaHHA M HCCICIOBAaHUA

3aBUCUMOCTEH MCXKOY (1)I/I3I/IIIGCKI/IMI/I BCIMYMHAaMM.

BBIHVCKHI/IK HOJIYYHUT BOSMOXHOCTb HAYYUTHCA .

* TIPOBOAWTH HCCIIEAOBAHUS, CBS3aHHBIC C M3YYCHHEM CBOHCTB (YHKIWIH, B TOM dYHCIE C
UCTIONIb30BAaHUEM KOMITBIOTEPA; HAa OCHOBE IpadHMKOB M3YyYEHHBIX (YHKIHH CTPOHTH OOiee CIIOKHBIC
rpaduku
(KyCO4HO-3a1aHHbIE, C «BBIKOJIOTBIMUY TOUYKAMH U T. I1.);

* WUCIONIB30BaTh (YHKIMOHAJIBHBIE NPEACTABICHUS M CBOMCTBA (QYHKIMHA IS pEIICHHS

MAaTEMATUYCCKHUX 3aJlad U3 pa3jIMYHBIX pa3J€iIOoB Kypca. YucyioBbie mocJ1eA10BaTeJIbHOCTH BBIHYCKHI/IK

HAaY4YUTCH:
¢ IIOHUMAaTh U UCII0Jb30BATh A3BIK HOCHGI{OB&TGHBHOCTGﬁ (TepMI/IHI)I, CHUMBOJIMYCCKUEC 0603HaquH$I);

IPUMEHSATH (OPMYJIBI, CBSI3aHHBIE C apU(METHUECKON U TE€OMETPUIECKOM MMPOTPECCHel, 1 anmnapar,

c(hOpMHUPOBAHHBIN MPU U3YUSHUU JPYTHUX PA3AENOB Kypca, K PEIICHUIO 3a/1a4, B TOM YHCIIE C KOHTEKCTOM

Y3 pEAIbHOM KU3HH.

BhINyCKHHK NOJTYYUT BO3MOKHOCTh HAYUUTHCS:

* pewmaTb KOMOMHMPOBAaHHBIE 33Jauyd C INPUMEHEHHEM (OpMyJ N-rO WieHa U CYMMBbI NEPBBIX N
YJICHOB apu(METUYECKONH M T€OMETPUUYECKON MPOTrpecCcruy, MPUMEHSS MPHU 3TOM ammapar ypaBHEHUH U
HEPABEHCTB;

* IMOHMMaTh apU(METHUECKYI0O M TEOMETPUYECKYIO IPOIpecCHI0 Kak (YHKIUU HaTypalbHOTO
apryMeHTa; CBA3bIBATH ApU(PMETHUECKYIO MPOrPECCUI0 C JIMHEWHBIM pPOCTOM, F'€OMETPUYECKYI0 — C
SKCIOHEHIIMAIBHBIM POCTOM.

OnucarejlbHas CTATHCTHKA

BrINYyCKHUK HAay4HWTCS HCIIOJIb30BaTh HpOCTCI\/'IIJ_II/Ie CITOCOOBI MMPEACTaBJIICHUA U aHAJIN3a CTATUCTHYCCKUX

JaHHBIX.

BEBINYCKHUK MOTYYUT BO3MOXKHOCTh HpI/IO6peCTI/I HepBOHaanLHLIP’I OIIBIT OpraHu3alun c60pa JaHHBIX IIpU
IMPOBCACHNUHN OIIpoOCa O6HI€CTBCHHOF0 MHCHUSA, OCYHICCTBIATL WX aHAINU3, MPCACTABIATH PC3YJIbTAaTbl
omnpoca B BUIC Ta6J'II/II_U>I, AuarpaMMbl.

Cay4aiinble cOOBITHSI M BEPOSATHOCTH

BrINyCKHUK HAYUYUTCSI HAXOOUTh OTHOCUTCIIbBHYIO YaCTOTY U BCPOATHOCTD CJ'Iy‘-IB.ﬁHOF 0 COOBITHS.

BEINYCKHUK MOJYYUT BO3MOKHOCTD HpI/IO6peCTI/I OIIBIT MPOBCACHUA cnyqaﬁHHx OKCIICPUMCHTOB, B TOM
YHUCJIE C TOMOIIBIO KOMIIBIOTCPHOT'O MOACIIMPOBAHUSA, HHTCPIIPETALNHN UX PE3YJIbTATOB.

KomOunaropuka

BLIHVCKHI/IK HAaY4IUTCAd peIIaThb KOM6I/IHaT0pHI)Ie 3aJa4d Ha HaxXO0XJICHHC 4YHuCJia O00BEKTOB WJIH

KOMOWHAIHA.
BBITYCKHUK TTOJYYUT BO3MOKHOCTh HAYUUTHCS HEKOTOPBIM CIECIIHATEHBIM IMPUEMaM PEIICHUS

KOMOWHATOPHBIX 331a4. HarJsiaHasi reoMeTpusi BoITYCKHUK HAYYHTCS:

* pacrno3HaBaTh Ha YepTekaxX, PHUCYHKaX, MOJEISAX K B OKPYXKAIOIIEM MHpE IUIOCKHE U
IPOCTPaHCTBEHHBIEC T€OMETPUYECKHE (UTYPHI;
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* BBIYHUCIATH 00BEM MPSAMOYTOJIBLHOTO MapaljieNenuIea.
BhInyCKHUK MOJIYYUT BO3MOKHOCTD:

* HAy4YUTHCS BBIYUCIATH O0BEMBI MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (HUTYp, COCTABICHHBIX M3
IIPSIMOYTOJIBHBIX NTapaJlICIICIIUIIEIOB;

* pacro3HaBaTh pa3BEPTKM KyOa, NPSAMOYIOJIBHOTO Napajielienunena, NpaBUIbHOM MHpamMHIbL,
LUJIUHAPA U KOHYCA;

* CTPOHTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapaJuIeeuIea;

* ONpeAesATh MO JMHEHHBIM pa3MepaM pa3BEPTKH (QUTyphl JMHEHHBIE pasMephl caMoi (puUrypsl u
HA000pOT;

* YIIIyOWTH M Pa3BHUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax; * HAYUUTHCS
IIPUMEHSATD [TOHATUE PA3BEPTKU JUUIS BBIIIOJIHEHHUS IPAKTUYECKUX PACYETOB.

I'eomeTpuueckune purypsoi

BI)IHVCKHI/IK HAay4YUTCA.

* MOJIb30BATHCSA S3BIKOM T€OMETPHH JJISl OMMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPA M X B3aUMHOTO
PacIOI0KEHHUS;

* pacrmo3HaBaTh W U300pakaThb Ha 4YepTekax M PHCYHKAaX TIeOMEeTpHYeckHe (GUrypsl U HX
KOH(HUTypaInu;
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HAXO/UTh 3HAYCHHUS JUUTHH JIMHEHHBIX 3JIEMEHTOB (UTYp U MX OTHOIICHUS, TPAIyCHYIO MEpY YIJIOB
ot 00 o 1800, mpumensist onpeeneHus, CBOCTBa U MPU3HAKU (PUTYP U UX DJIEMEHTOB, OTHOILIEHUS PUTYP
(paBeHCTBO, 1TO100ME, CAMMETPHUH, TIOBOPOT, MAPAILICIBHBIN MEPEHOC);

* ONEepUpOBATh C HAYAJIHHBIMU MOHATUSMU TPUTOHOMETPUU U BBINOJIHSTH 3JIEMEHTAapHbIE ONEpalluu
HaJl QYHKIUSAMH YTIIOB,;

* pemaTth 33/1a4M Ha JI0Ka3aTeIbCTBO, ONUPAICh HA N3YUYECHHBIE CBOWCTBA (DUTYP U OTHOIICHUH MEXITY
HUMU U IPUMEHSIS U3y4YE€HHBIE METO/IbI JOKA3aTENbCTB;

* pemiaTh HECIOXHBIE 3a7aud Ha MOCTPOEHUE, MPUMEHSSI OCHOBHBIE AITOPUTMBI MOCTPOCHUS C
NOMOUIBIO IUPKYJIS U JIUHEHKN;

* pemarth IpocTeiINe IIaHUMETPUUECKHE 3a]1a41 B IIPOCTPAHCTBE.
BhInyCKHUK TOJYYUT BO3MOKHOCTD:

* OBJAJETh METOJAMU PELIEHUS 3a]a4 Ha BEIYUCICHUS U 1I0KA3aTEIbCTBA: METOJOM OT IIPOTUBHOTO,
METOJIOM 1010011, METO/I0M Tepedopa BapuaHTOB U METO/I0M '€OMETPUUECKUX MECT TOYEK;

* MPHOOPECTH OIBIT NPUMEHEHHUS aNreOpanvyeckoro M TPUTOHOMETPUYECKOIo ammapara U uaei
JBUKCHMS IIPU PELICHUH FEOMETPUUYECKUX 3a7ay;

* OBJIAJETh TPAJULIMOHHOMN CXEMOU PEIICHM 3a/1a4 Ha IOCTPOECHUE C ITIOMOILBIO LIUPKYJISA U TMHEHKH:
aHaJIN3, IOCTPOCHUE, JOKA3ATEIbCTBO U UCCIIEIOBAHMUE;

* HAy4HUTbCS pEIIATh 33Ja4d HA IIOCTPOCHHUE METOJO0M I'€OMETPHUUYECKOIO MECTa TOYEK U METOAO0M
OO0,

* MPHOOPECTU OIBIT UCCIICIOBAHUS CBOMCTB INIAHUMETPUYECKUX (PUTYp C MOMOIIBIO KOMITBIOTEPHBIX
IIporpamm;

* MpHUOOPECTH OMNBIT BBHIMOJHEHUS MPOEKTOB MO TemaM «l'eomerpuueckue mnpeoOpa3oBaHUS Ha
iockoctuy, «lloctpoeHne oTpe3koB 1o Gopmyiie.

I/I3MepeHne TreOMETPUICCKUX BCJIUINH

BI)IHVCKHI/IK HAy4YUTCA:

* HCIIOJIB30BATh CBOMCTBA U3MEPEHUS UIMH, TUIOIIAJAEH 1 YIJIOB IIPU PEIICHNUH 3a7ja4 Ha HaXOKICHHE
JUIMHBI OTPE3Ka, AJUHBI OKPYKHOCTH, IJTUHBI JYT'H OKPY>KHOCTH, TPaAyCHOU MepHI yIia;

* BBIYMCIATH IUIOWAAHN TPEYTOJbHUKOB, IPAMOYTOJIbHUKOB, IapauIEIOrPAMMOB, TPAleLUi, KPyTroB
U CEKTOPOB;

* BBIYHCIATH JJIMHY OKPYKHOCTHU, JJIMHY AYTH OKPY>KHOCTH;

* BBIYUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UIyp U HUX YIJIbl, UCHOJB3YS (GOPMYIbI JTHMHBI
OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUIOIAAEH GUryp;

* pelaTh 3aJjauy Ha JI0Ka3aTeIbCTBO C HCIIOJIb30BaHHEM (OPMYIT AITUHBI OKPYKHOCTHU M JUTUHBI TyTH
OKPYKHOCTH, popMyJI IIomazaeit puryp;

* pemiaTh NpaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUYECKUX BEIIMYUH (UCIIONIB3YS
pY HEOOXOIUMOCTH CIIPAaBOUYHUKHU M TEXHUYECKHE CPE/ICTBA).
BhINyCKHUK NOJYYUT BO3MOKHOCTh HAYUUTHCS:

* BBIYMCIATH IUIOMAAM (UTyp, COCTaBIEHHBIX M3 JABYX WIH 0Oojee MNpsSIMOYrOJbHUKOB,
NapajuIeJIoOrpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

* BBIYMCIATH IUIOMIAAM MHOTOYIOJbHUKOB, HCIOJIb3YS  OTHOILIEHUS PaBHOBEJIUMKOCTH U
PaBHOCOCTaBJIIEHHOCTH;

* MPHUMEHATH aNreOpandyecKuii 1 TPUTOHOMETPUYECKHM anmapar U UIeu IBUKCHUS IPU PELICHUU
3a/1a4 Ha BBIYHCIIEHUE IJIOLAAeH MHOTOYTOJIbHUKOB.
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Koopannartsi

BrIinnyckHHUK HAy4dUTCS:

* BBIUUCIATH JJIMHY OTpE3Ka MO KOOPJAWHATAM €ro KOHIIOB; BBIUUCIATH KOOPJMHATHI CEPEAUHBI
OTpe3Ka;

¢ HCIIOJIB30BAaTh KOOp,Z[HHaTHBIﬁ MCTOJ AJIA U3YyUYCHUSA CBOMCTB IMPSAMBIX U OKPY)KHOCTCﬁ. BBIHYCKHI/IK
INOJIYYHUT BO3MOXHOCTD:

¢ OBJIAACTb KOOPAWHATHBIM MCTOAOM PCUICHUA 3ala4 Ha BBIYMCICHUA U JOKAa3aTCJILCTBA,
HpI/IO6peCTI/I OIIBIT UCITIOJIB30BAHHA KOMIIBIOTCPHEBIX IIPOTpaMM IJId aHaJIM3a YaCTHBIX CIIy4YacB
B3aMMHOI'0 PACIIOJIOKCHHA OKPY)KHOCTCﬁ U IIPSAMBIX;

° HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHHS IPOCKTOB Ha TCMY «HpI/IMeHeHI/Ie KOOPpAWHATHOI'0O MCTOJA IIpH
PELIICHUHU 3a/ia4 Ha BBIYMCIICHUA U N1O0KA3aTCIbLCTBAY.

BekTopsl

BbINYCKHMK HAYYUTCS:

* OIEpUpOBATh C BEKTOPAMM: HAXOAWTb CYMMY M PAa3sHOCTb JBYX BEKTOPOB, 3aJIaHHBIX
TE€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIM ITPOU3BEICHUIO 3alaHHOT0 BEKTOpa Ha YUCIIO;

* HAxXOOUTh M BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JUIMHY BEKTOPAa, KOOPAHMHATBl CYMMBI H
pa3sHOCTH JBYX U 0Oojee BEKTOpOB, KOOPJIMHATHI MPOU3BEJECHHMs BEKTOpAa Ha YHCIO, NPUMEHSS IpU
HEOOXOUMOCTH COYETATENbHBIH, IEPEMECTUTENBHBIN U paCIpEIeINTEIbHbIN 3aKOHBI;

* BBIUHCIATH CKaJSIPHOE TPOU3BEIACHUE BEKTOPOB, HAXOAWTH YoM MEXAY BEKTOpaMmH,
YCTaHaBIUBATh NEPIEHIUKYIISAPHOCTD MPSAMBIX. BBITYCKHUK IMOTYYUT BO3ZMOXKHOCTD:

¢ OBJIAACTb BEKTOPHBIM MECTOAOM IJId PCHICHUA 3a1a4 Ha BBIYUCIICHUA U JOKa3aTCIIbCTBA,
° HpI/IO6pCCTI/I OIIBIT BBINIOJIHECHUA IPOCKTOB HaA TEMY «IIPUMCHCHHEC BCKTOPHOTO METOHAa IIPpU
pPCHICHUHA 3a/1a4 Ha BBIYUCIICHUA U NOKA3aTCIILCTBA».
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MpunoxkeHune 2 K Pabouern nporpamme

YuebHO-Mmemoou4yeckoe obecneyeHue

Ne AsTOp Ha3sBaHue U3paTenbcTBo lfop
Mamemamuka 5 knacc
1 C.M. Hukonbckui MaTtemaTuka 5 MockBa 2013
«[TpocseleHme»
Mamemamuka 6 Knacc
1 C.M. Hukonbckuit MaTemaTuKa 6 MockBa 2010
«[poceeweHne»
Aneebpa 7 Knacc
1 C.M. Hukonbckui Anrebpa 7 MockBa 2013
«[poceeweHne»
Anzebpa 8 Knacc
1 C.M. Hukonbckum Anrebpa 8 MockBa 2013
«lpocseleHne»
Anzebpa 9 Knacc
1 C.M. Hukonbckui Anrebpa 9 MockBa 2010
«lpocselteHne»
Freomempus 7 knacc
1 N.C. ATaHacaH feomeTpua 7-9 MockBsa 2013
«[poceeweHne»
reomempusa 8 Knacc
1 N1.C. ATaHacsaH feometpua 7-9 MockBa 2013
«lpocseLeHne»

reomempus 9 Knacc
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N.C. AtaHacsaH

[eomeTpua 7-9

MockBa
«[pocsBelLeHme»

2013
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AOONO/THUTE/IbHAA
NUTEPATYPA
Ne AsTOp HasBaHue U3paTenbcTso lfop
Mamemamuka 5 knacc
1 M.K MoTanos, Anaaktnyeckme matepuansl Mocksa 2010
A.B.lLleBKNH «[poceeleHmne»
2 MN.B.Yynkos TemaTnyeckune TecTbl Mocksa 2010
E.®.lLlepwHEB «[MpoceeweHne»
Mamemamuka 6 Knacc
1 M.K MNoTanos, Anaaktnyeckme matepuansl MockBa 2010
A.B.LLUeBKuH «[MpoceeweHne»
2 MN.B.Yynkos TemaTnyeckune TecTbl Mocksa 2010
E.®.lWepwHés «[MpoceeweHne»
Anzebpa 7 Knacc
1 M.K MoTanos, AnaakTnyeckme matepuansi Mocksa 2010
A.B.lLeBKUH «[MpoceeweHne»
2 MN.B.Yynkos TemaTtnyeckune TecTol Mocksa 2010
E.®.WepwHés «[MpoceeweHne»
Anzebpa 8 Knacc
1 M.K MoTtanos, Anaaktnyeckme matepumansl Mocksa 2010
A.B.LLleBKNH «[pocseleHmne»
Anzebpa 9 Knacc
1 M.K MNoTanos, Anaaktnyeckme matepuansi MockBa 2009

A.B.lLleBKMH

«[poceeweHne»
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N1.B.Ky3HeuoBa nap. Anrebpa. COopHUK 3aaaHuUI ans MockBa 2006
NoAroTOBKM K UTOrOBOM aTTecTaLmm «MpocBeleHne»
B 9 Knacce
.. /1biceHKO Anrebpa. 9 knacc. lNoaroTtoBKa K PoctoBs-Ha-[oHy 2015
NTOroBOM aTTecTaumun «J1ernoH»
A.B.CemeHoB locypapcTBeHHasA UTorosas onnn 2015
aTTecTauma BbINYCKHUMKOB 9 Knaccos
A.C.Tpenasmu B HOBOM popme maTemaTuKa
H.B.AweHKo
MNop pedakumen MaTtemaTuKa DOUMN 2012
H.B.AweHko
Freomempus 7 knacc
A.N.Epwosa, FeomeTpua 7 Mocksa Unekca 2007
B.B.fon1060poabko
Freomempus 8 Knacc
A.MN.Epwosa, feomeTpua 8 MockBa Mnekca 2007
B.B.fonoboposbko
Freomempus 9 Knacc
A.MN.Epwosa, feomeTpuna 9 MockBa Mnekca 2010
B.B.fonoboposabko
E.M.PabuHoBny 3a4a4n U ynparKHeHUA Ha roToBbIX Mocksa Unekca 2010

yepTexax 7-9




