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IHosicHUTe/ILHAS 3alIUCKA
Pabouas nporpamma 1o anredpe a1t 9 kiacca cocTaBlieHa Ha OCHOBE CJICAYIOIINX HOPMAaTUBHO - IPABOBBIX JOKYMEHTOB!
=  denepanbHOTO TOCYJAPCTBEHHOTO CTaHIApPTa OCHOBHOTO O0IIEro o0Opa3oBaHMs, YyTBEPKAEHHOTO MpHuKazoM MuHuCTepcTBa 00pazoBanus 1 Hayku P® ot 17.12.2010 1. Ne
1897r., ¢ m3menenusamu (puka3z MO PO Ne 1644 ot 29.12. 2014r.);
= JIpukaza MunucrepctBa oOpa3oBanus u Hayku P® or 31.12.2015 Ne 1577 « O BHeceHUM M3MEHEHUH B (helepanbHBIN rOCyIapCTBEHHBIH 00pa30BaTeIbHBIN CTaHAAPT
OCHOBHOTO 00Iero o0pa3oBaHus, YTBEpKICHHBIM NpUKa3oM MuHucTepcTBa oOpasoBanus U Hayku P® otl7 mekabps 2010r. Ne 1897» (3apeructpupoBan B MuHiocte
Poccum 02.02.2016 Ne 40937)
"  [OpUMEpPHOU MPOrpaMMBbI OCHOBHOTO 00IIero 00pa3oBaHus IO MaTeMaTHKe
= Anre6pa. Pabouue nporpammsl. [Ipeamernas nuaus yueOHukoB 0. H. Makapeiuea u apyrux. 7-9 kiaccel: mocodue s yautenei oomeoopa3osar. opranuzanuii / H. T
Munaok. — 2-e u3a., nopad. — M.: IIpoceemenue, 2018. — 32c.
=  JIporpaMmsl 1o reoMeTpud s 7-9 kimaccoB obmeoOpa3zoBaTeabHBIX mKkod kK yueOHuKy JI.C. Atanacsaa u ap. (M.: Ilpocsemenue, 2013). ABTopsl nporpammsr: JI. C.
Artanacsan, B. @. byty3os, C. b. Kagomues u ap.
= yueOHoOro mrana MOY ['mvuazus Ne 13 Ha 2020-2021 yueOHsI# rox;
"  OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 0011Iero obpazoBanust MOY I'mmaazum Ne 13
» [lonoxenus: «O pabouyeil mporpaMmme yueOHOTO Kypca, IpeiMeTa U TUCIHIUTHHBI (MOLyis)», puHsaToe 29.08.2018 (mpotokon Ne 1 memarornueckoro copeta MOY
I'umuazun Ne 13).
PaGouas mporpamma ocHOBHOTO 0011IeT0 00pa3oBaHms Mo anredpe s 9 Kiacca cocTaBieHa Ha ocHOBe DyHIaMEHTAIFHOTO A/pa CoAep)aHus 001ero oopazoBanus u TpedoBanuit
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOHM 0011e00pa3oBaTesibHON MPOrpaMMbl OCHOBHOT'O OOIIeTo 00pa3oBaHus, MPEJICTaBIeHHBIX B DeiepaibHOM ToCyAapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe BTOPOT'O MOKOJIEHUs. B HUX Tak)Ke yUHUTHIBAIOTCS OCHOBHBIC HJIEH M MOJ0XKeHUs [IporpaMmMel pa3Butust 1 GOPMHUPOBAHUS YHUBEPCATBHBIX YUCOHBIX JIEHCTBUH JUIs
OCHOBHOTO 001IIeT0 00pa3oBaHMs.

Henau n 3axaun o0yyeHust
OOyueHne MaTeMaTrKe B OCHOBHOM IIKOJIE HAIIPABJICHO Ha JOCTIKEHHUE CIEAYIOIUX yeael.

1) 6 nanpasienuu MUYHOCMHO20 PA3GUINUSL:

o  dMopMmHUpOBaHHWE MPEACTABICHUN O MaTeMaTHKe KaK YaCTH OOIIEUeIOBEYECKON KYABTYPhI, O 3HAYMMOCTH MAaTEMATUKU B Pa3BUTHH IUBHIIM3AIMA U COBPEMEHHOTO
oO11ecTBa;

e Pa3BuTHE JOTMYECKOTO M KPUTHUECKOTO MBIIIJICHUS, KYIBTYPBI PEUH, CITOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY

o  DopMHPOBAHHE Y YUAIIUXCSA HWHTEIUIEKTYaTbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOIOJEHHI0 MBICTHTENBLHBIX CTEPEOTHITOB, BBHITEKAOMIMX W3
OOBIICHHOTO OIBITA;

e Bocnuranue Ka4ecTB JUYHOCTH, 00SCIICUUBAIOIINX CONUATBEHYI0 MOOMIBHOCTD, CIIOCOOHOCTH MPHHUMATh CAMOCTOSITEIIBHBIC PEIICHUS;

e  DopMHPOBAHUE KAYESCTB MBIIIIICHHUS, HEOOXOTUMBIX JJISI a7aNTAIllMA B COBPEMEHHOM HH(OPMAITHOHHOM OOIIECTRE;

e Pa3BuTHe HHTEpeCca K MATEMATHICCKOMY TBOPUYECTBY U MATEMATHUCCKUX CIIOCOOHOCTEH;

2) 6 MemanpeomMemHoM HanpaeiLeHUl.;

e Pa3BuTHe mpeACTaBICHUNA O MaTeMaTHKE Kak (opMme OMHMCAHWS W METOJIE TO3HAHUSA JCHCTBUTEILHOCTH, CO3/IaHUE YCIOBUI IS PUOOPETEHUSI MEPBOHAYATLHOTO

OITBITa MATEMATHIECKOTO MOJIETUPOBAHN;



(DOpMI/IIJOBaHI/IC O6H.[I/IX CIIoco00B HHTCHHCKTyaHBHOﬁ ACATCIIBHOCTH, XApPaKTCPHBIX [JId MAaTEMATUKU W ABJIAIOMIUXCSA OCHOBOM IT03HABaTEIbHOM KYJIbTYPBHI,
3HAYUMOH JJIs Ppa3JInYHbIX C(bep YeJIOBEUECCKOM JACATCIIBHOCTH,

3) 6 npeomemnom HanpaeieHuu:

OBnageHne MaTeMaTHYeCKUMHU 3HAaHMAMU W YMEHHUSIMH, HEOOXOOWUMBIMH Ui MPOAOJDKCHUS OO0pa3oBaHMs, M3YyYCHHs CMEXKHBIX AWCHUIUIMH, NPUMEHEHUS B
TIOBCEIHEBHOM KH3HU,
Co3panne hyHIamMeHTa Uil MAaTeMaTH4eCcKOro pa3BUTHs, (POPMUPOBAHUS MEXAHU3MOB MBILIICHHS, XapaKTEPHBIX I MATEMaTUYEeCKOU AEATEIBHOCTH.

Oo0mas xapakTepucTHKA y4eOHOr0 mpeaMeTa
Adredpa HaneneHa Ha GOpMHUpPOBaHNWE MaTEMaTHUECKOIO ammapara JUIis PeLIeHHUs 3a/1ad U3 MaTeMaTHKH, CMEKHBIX MPEAMETOB, OKPYKaloIeld pealbHOCTH. SI3BIK
areOpbl MOAYEPKUBACT 3HAUCHNUE MATEMAaTUKN Kak sI3bIKA JJIS1 IOCTPOEHHUSI MaTEMAaTH4YEeCKUX MOJIENEH, MPOLECCOB SBIEHUH peanbHoro Mupa. OHON U3 OCHOBHBIX
3ajad M3y4YeHHs anreOphl sIBISETCS Pa3BUTHE aITOPUTMUYECKOrO MBIIUICHUS,, HEOOXOAMMOrO, B YAaCTHOCTH, AJSl OCBOCHUS Kypca WH(POPMATHKH;. OBIaJCHHE
HaBBIKAMU JIEAYKTHBHBIX paccyxaeHuil. [IpeoOpazoBanue cuMBOIHYECKHX (HOPM BHOCHUT CBOH crielM()MUECKUil BKIIaJl B pa3BUTHE BOOOpaXKeHHUsI, CTOCOOHOCTEN K
MaTeMaTHYeCKOMY TBOpUECTBY. [pyroi BakHOU 3a/1a4ell M3yUeHHUs alreOphl SBISETCS MOMyYCHUE IIKOIbHUKAMH KOHKPETHBIX 3HAHUH 0 QYHKIMAX KaK BayKHEHIIeH
MaTeMaTHYECKOW MOJIENH [T OMIUCAHUS U HCCIIEIOBAHHS.

OJeMeHTbl JIOTMKHM, KOMOWHATOPUKH, CTaTUCTHMKH M TEOPUU BEPOATHOCTEH CTAHOBATCS 0053aTEIbHBIM KOMIIOHEHTOM ILIKOJIBHOIO OO0pa3oBaHus,
YCUJIMBAIOUIMM €TO TMPHUKIAAHOC U MPAaKTUYECKOe 3HaYeHHE. JTOT MaTephall HeoOXOIUM, TPEKIE BCEro, Ui (OPMUPOBAHHS (YHKIHMOHAIBLHONH IPaMOTHOCTH —
YMEHUI BOCHPUHUMATh W AHATU3UPOBATh WH(POPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX (OpMax, MOHHMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX pealbHBIX
3aBUCHUMOCTEH, MPOMU3BOAUTH NPOCTEHIINE BEPOATHOCTHBIE pacueTbl. M3ydeHHe OCHOB KOMOMHATOPHKH ITO3BOJUT Y4YaIleMyCs OCYIIECTBISATH PAacCMOTPEHHE
cllydaeB, epedop  MOJACUET YKcia BAPUAHTOB, B TOM YHMCIIE B MPOCTEHUIINX MPUKIAIHBIX 3aa4ax.

IIpy m3yueHMH CTAaTUCTUKH W TEOPUH BEPOATHOCTEH 0OOram@aroTcs MPEICTABICHUS O COBPEMEHHOM KapTHHE MHUpPa M METOJaxX €ro HMCCIeIOBaHMS,
(dhopmupyeTcst TOHUMaHUE POJIM CTATUCTHKU KaK UCTOYHHKA CONMAILHO 3HAYMMON HH(OPMAIINHU H 3aKJIa IbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIICHHS.

Mecto yuyeOHOro npeamera «MareMaTUKa» B y4eOHOM ILUIaHe
Pabouast nporpamma paccuntana Ha 170 wacoB —5 gacoB B HeZleIo.
Kontposbubie padotsi: 12.
1. Konrposbhas pabora Ne 1 mo teme: «@ynkuun. KBagpaTHbIi TpexdieH»
2. KonrpounbHas pabora Ne 2 o teme: «KBaapatnuHas ¢pyHknus u ee rpaduk. Kopens N — oif creneHny
3. KontposbHas padora Ne 3 o teme «MeTo ] KOOpIUHATY
4. KontponbHas padota Ne 4 o Teme «YpaBHEHHUSI 1 HEPABEHCTBA C OJJTHON IEpEeMEHHOI
5. KontponrHas padora Ne 5 o teme «CoOTHOLIEHNE MEXLy CTOPOHAMH M yIIIaMH TPEYTOJbHHUKAY.
6. KonTtponbsHas padota Ne 6 o Teme «YpaBHEHHS U HEPABEHCTBA C JIByMsI TIEPEMEHHBIMI
7. KontponbHas padota Ne 7 mo teme: «ApudmeTrnueckas mporpeccrs»
8. KonrponbHas padota Ne 8 o Teme «l1MHa OKpY>XKHOCTH U IUIOMIAAb KPyra».
9. KontposnbHas padora Ne 9 o teme: «I'eomeTpruecKas porpeccusdy
10. .KonrpossHas padota Ne 10 o teme «/IBrmkeHUs».
11. KonrposnsHas pabora Ne 11mo teme: «neMeHTHl KOMOMHATOPUKH U TEOPHH BEPOSITHOCTE»
12. UtoroBast KOHTpOJIbHAsI paboTa



2. Il1anupyemblie pe3y/abTaThl 0CBOCHHS YUYEOHOI0 mpeaMera
Nzydenre maTeMaTHKy B OCHOBHOM IIIKOJIE JA€T BOZMOYKHOCTH 00yHYaIOIUMCS JOCTUYb CIEIYIOIINX Pe3yIbTaTOB:
JIMYHOCTHBIE
[IpuopureTHOEe BHUMaHUE yACHACTCS (DOPMUPOBAHUIO:
* YMEHHUH SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOM U MUCbMEHHOU PeUr, TOHUMATh CMBICH MIOCTAaBICHHOM 3a/1a4u, BRICTPAUBATh apTyMEHTAIUIO, TPUBOIUTH IPUMEPHI
Y KOHTIIPUMEPBHL;

* KPUTUYHOCTH MBIIIJICHNS], YMEHUS PAcIIO3HABATh JIOTHUECKH HEKOPPEKTHBIC BHICKA3bIBAHU, OTIIMYATh TUIIOTE3Y OT (aKTa;

* KPEaTUBHOCTH MBILUICHUS, HHUIIUATUBbI, HAXOTYMBOCTH, aKTUBHOCTH IIPH PEIICHUH MaTEMaTHYECKUX 3aJad;

* BEIpQXKEHHOH YCTONUMBON y4eOHO-TT03HABATENBHOM MOTHBALIMY U UHTEPECa K YUEHHIO;

* TOTOBHOCTHU K caM00OPa30BaHMIO U CAMOBOCIIUTAHHMIO;

* aJICKBaTHOM ITO3UTHUBHON CaMOOIICHKH;

Bocnutanue kauecTB IMYHOCTH, 00ECIIEUNBAIOIINX COUATBHYI0 MOOMIBHOCTD, CTOCOOHOCTh MPUHUMATh CAMOCTOSTEIBHBIC PEIICHHS
PeryasituBHble

OOy4JaroImuiCs TONYIAT BO3MOXKHOCTh HAYIHTHCS:

* CAMOCTOSITETILHO CTABUTh HOBbIE yueOHbBIE [N U 3a]1a4u;

* IIpY IITAHUPOBAHUM JOCTHXKEHUS LIENIEN CAMOCTOSITENBHO, MTOJTHO U aIeKBATHO YUHUTHIBATh YCIOBUS M CPENICTBA X TOCTHKEHHUS,

* BBLACISATH aJIbTEPHATUBHBIE CIIOCOOBI JOCTIKEHUS LIEIH U BEIONpaTh Haubonee 3¢ GeKTUBHBIN cI0CO0;

* OCHOBaM CaMOPETYJISLUH B yueOHOW U MO3HABATEIILHON IEATEILHOCTH B (JOPME OCO3HAHHOTO YIPABICHHUS CBOMM HOBEACHUEM U JIESATEIBHOCTBIO, HAIIPABICHHOW HA JOCTHXEHUE
MTOCTaBIICHHBIX LIEJEH;

* OCYIIECTBIISITH TO3HABATENbHYIO PE(IICKCHIO B OTHOLICHUH ACHCTBH 1O PEIICHHUIO YUeOHBIX U IO3HABATEIbHbIX 33/1a4;

* aJICKBATHO OIIEHMBATh OOBEKTUBHYIO TPYJIHOCTh KaK Mepy (GaKTHUECKOTO HITH MPEAT0JIaracMoro pacxo/ia pecypcoB Ha pPelleHre 3a/1a4H;

* aJIeKBaTHO OLICHUBATh CBOU BO3MOKHOCTH JOCTH>KEHHMS LIETTH ONPEAEIEHHON CI0KHOCTH B Pa3INYHbIX chepax caMOCTOATENLHON e TeIbHOCTH;
* OCHOBAM CaMOpPETYJIALNN 3MOLMOHAIBHBIX COCTOSHUMN;

* IpHJIaraTh BOJIEBbIE YCHIIUS M NIPEOJOJIEBATh TPYJHOCTH U MPENATCTBUS Ha ITyTH JOCTHXKEHUS IIeeit.

KoMmyHukaTuBHBIE

OOyuaromuicst TOIXy4YUT BO3MOKHOCTb HAYUHUTHCS:

* YUUTHIBATh U KOOPJMHUPOBATH OTIIMYHBIE OT COOCTBEHHOH MMO3UIINU JIPYTHX JIFOJIEH B COTPY/IHUYECTBE;

* YUUTHIBATH Pa3Hble MHEHUS! K HHTEPECHl U 00OOCHOBBIBATH COOCTBEHHYIO MO3HLIMIO;

* IOHUMATh OTHOCUTENIBLHOCTh MHEHUH 1 TIOAXO0JI0B K PELICHHUIO TPOOJIEMBI;

* MPOAYKTUBHO pa3peliats KOHQIMKTH HA OCHOBE YU€Ta HHTEPECOB U MO3UIHIA BCEX YYaCTHUKOB, TIOMCKA M OLIEHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHns KOH(IUKTOB,;
JIOTOBapUBAaThCS U MMPUXOJUTH K O0IEMY PEILICHHIO B COBMECTHON AEATENLHOCTH;

* OpaTh Ha ce0s1 MHUIMATUBY B OpPraHU3allii COBMECTHOT'O JEHCTBHS (1€7I0BOE JINAEPCTBO);

* OKa3bIBaTh MOJJIEPIKKY U COACHCTBHE TEM, OT KOTO 3aBHUCHUT JOCTH)KEHHUE IeJTH B COBMECTHOM JI€ATEINbHOCTH;



* OCYIIECTBIIATH KOMMYHHUKAaTUBHYIO pe(IEeKCHIO KaK OCO3HAHNE OCHOBAaHUI COOCTBEHHBIX IEHCTBHUI U ACWCTBUI MapTHEPA;

* B ITPOIIECCE KOMMYHHKAIIUU JOCTATOYHO TOYHO, ITOCIEAOBATEIBHO | MOJIHO TIepeIaBaTh MapTHEPY HEOOXOAUMYIO HH(POPMAIIHIO KaK OPUSHTHUP JJIS TOCTPOCHUS ICHCTBUS;

* BCTyNAaTh B JUAJIOT, & TAKXKE YYaCTBOBATh B KOJUIEKTUBHOM OOCYKJIEHUH MTPOOJIEM, Y4aCTBOBATh B IMCKYCCUU U apTYMEHTHPOBATh CBOIO TIO3HIINIO, BIAJIETh MOHOJIOTHYECKOHN U
TUATIOTHIECKOW (popMaMu pedn;

* CIIEZI0BATh MOPAIBEHO-3THYECKUAM H TICHXOJIOTHYECKUM IPUHITAIIAM OOIICHHUS U COTPYAHUYECTBA HA OCHOBE YBAKUTEIHHOTO OTHOIIEHHS K MapTHEPAM, BHUMAHUS K THYHOCTH
IPYTOT0, aeKBaTHOTO MEXINIHOCTHOTO BOCTIPUSATHS, TOTOBHOCTH aJIeKBaTHO PEarvpoOBaTh HA HYX/bI IPYTHX, B YACTHOCTH OKa3bIBaTh IOMOIIh H YMOLIMOHATHHYIO TOIIEPKKY
mapTHEPAM B IMpOIEcCce JOCTHKEHUS OOIIeH eI COBMECTHOU JesITeTFHOCTH;

* ycTpauBaTh 3(p(QEKTHBHBIC TPYNIIOBBIC 00CYKIIEHUS U 00eCreYnBaTh OOMEH 3HAHUSIMH MKy YWICHAMH TPYIIIBI )1 TPUHATUS 3P PEKTHBHBIX COBMECTHBIX PEUICHU;

* B COBMECTHOM JIEATEIILHOCTU YETKO (POPMYITUPOBATH LIEIH FPYIIIBI ¥ ITO3BOJIATh €€ YYaCTHUKAM MPOSIBJIATH COOCTBEHHYIO DHEPTHIO JUISI JOCTHKCHHS STHX TCIIeH.
IHo3naBaTeabHbIE

OOy4JaroIIUICs TOIYYUT BO3MOKHOCTh HAYYUTHCS:

* CTaBHUTH NPOOIIEMY, apPTYMEHTHPOBATh €€ aKTyalbHOCTD;

* CaMOCTOSITEIIEHO MMPOBOINTH UCCIIEOBaHNE Ha OCHOBE TIPUMEHEHHSI METOIOB HAOIIIOIEHUS W DKCIIEPUMEHTA,

* BBIJIBUTATh TUTIOTE3BI O CBSI3SIX M 3aKOHOMEPHOCTSIX COOBITHH, MTPOIIECCOB, 00BEKTOB;

¢ OpraHu30BbIBATE UCCICAOBAHUE C ICJIBIO IPOBEPKU I'MIIOTE3,

* 1eJaTh yMO3aKItoueHHs! (MHIyKTUBHOE U TI0 aHAJIOTHH) U BBIBOABI HA OCHOBE apTyMEHTAIIHH.

B x00e oceéoenus cooepricanun Kypca yuawjuecsa nojiyuam 603MOHCHOCHIb:

. pa3BUTH IMPECTABICHUSI O YHCIIE W POJIM BBIYHMCICHUH B YEOBEYECKOW MpakTHKe; c(HOPMHPOBATH MPAKTHYECKHE HABBHIKMA BBITOJHEHUS YCTHBIX, ITHChMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYHCICHAN, Pa3BUTh BEIYNCIUTENBHYIO KYJIBTYPY;

. OBJIAJIETh CHUMBOJIMYECKHM SI3BIKOM aJIreOpbl, BeIpaOOTaTh (OpMajbHO-ONEpATUBHBIE ajreOpanyeckue YMEHHS M Hay4YWThCSl HPUMEHATh HMX K PELICHHIO
MAaTE€MaTHYECKUX U HEMATEMATHYECKUX 33]1a4;

. W3yYUTh CBOMCTBA M TpadUKH DIIEMEHTapHBIX (YHKIWHA, HAY4YHUThCS HCIONB30BaTh (PYHKIMOHATBHO-Tpaduyeckue TpeACTaBICHHs JUIs ONMCAHHS W aHaIHM3a
pEeaJIbHBIX 3aBUCUMOCTEN;

. MOJYYHUTh MPEACTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE U O Pa3IMYHBIX CIIOCO0aX WX M3YUYECHHs, 00 0COOEHHOCTSIX BHIBOJOB M MPOTHO30B,
HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

. Pa3BUTH JIOTMYECKOE MBILIUIEHHE U Pe4Yb — YMEHHS JIOTMYECKM OOOCHOBBIBATH CYXKIEHHS, NMPOBOIUTH HECIOXKHBIC CHCTEMATH3allUH, NMPUBOAUTH NPHUMEPHI H
KOHTPIPUMEPBI, UCIOJIL30BATh PA3NIMYHBIC SI3BIKH MATEMAaTHKH (CIOBECHBIM, CHMBOJIMYECKHH, TpaQUuecKuii) Ui WILTIOCTPAINW, WHTEPIPETalliy, apryMEHTalluh |
JOKa3aTeIIbCTBA,;

. chopMHpOBaTh TpEACTABICHHUS 00 HM3y4aeMbIX TOHATHAX U METOAaX KaK BaXKHEHIIWX CpPEACTBAX MaTeMaTH4eCKOro MOJICTHPOBAaHUS PEajbHBIX IMPOIECCOB U

SIBJICHUIL.



TPEBOBAHMUS K YPOBHIO
HOAT'OTOBKHU BBIITYCKHUKOB

B pe3ynvmame uzyuenus mamemamuKyu y4eHUK 00J14ceH
3HATL/IOHUMATD

CYLIECTBO IOHATHSA MaTEMaTHIECKOTO JOKa3aTeNIbCTBA; IPUMEPHI JOKA3aTeNbCTB;

CYLIECTBO IOHATHS AJITOPUTMA; IPUMEPHI AITOPUTMOB;

KaK HCIOJb3YIOTCS MaTeMaThudeckue (GopMyJibl, YpaBHEHHSI U HEPABEHCTBA; IPUMEPHI UX IPUMEHEHUS ISl PEICHUSI MAaTeMaTHYECKUX U IPAKTHUECKUX 33724,

KaK MaTeMaTHYECKH ONpeielieHHbIe (DYHKIIMU MOTYT OIIMCHIBATh PeajbHbIC 3aBUCUMOCTHU; MPUBOAUTH IPUMEPHI TAKOTO ONUCAHMS;

KaK IMOTPeOHOCTH NPAKTUKH MIPUBEIN MaTEMaTHIECKYIO HayKy K HEOOXOANMOCTH PaCLIMPEHNUS IIOHATHS YUCIIa;

BEPOATHOCTHBIN XapaKkTep MHOTHUX 3aKOHOMEPHOCTEH OKpY’KaIOIIEero MUpa; IPUMEphl CTATUCTUYECKUX 3aKOHOMEPHOCTEH 1 BBIBOJIOB;

KaKuM 00pa3oM TreoMeTpHsl BOSHUKJIIA U3 MPAKTHUECKHUX 3a/1a4 3eMJIEMEpHsl; MIPUMEPHI FTeOMETPHUECKUX OOBEKTOB M YTBEP)KACHUH O HUX, BAKHBIX [ IPAKTHKHY,
CMBICIT HJIealTU3alliH, TO3BOJISIONIEH pemaTh 3aaul peaibHON AeHCTBUTEIBHOCTH MATEMaTHUECKUMH METOIaMH, IPUMEPHI OLTHOOK, BOSHUKAIOLIHNX TPH WACAITA3AIIH.

yMeThb

COCTAaBJIATH 6yKBCHHbIC BI)Ipa)KCHI/Iﬂ n (I)OpMyJ'IBI 110 YCJ'IOBI/IHM 3aaad; OCYHICCTBHSITB B BI)Ipa)KeHI/IﬂX 158 q)opMynax YUCJIOBBIC ITOACTAHOBKHU U BBITIOJIHATH COOTBeTCTByIOHII/Ie
BBIYHCIICHHS, OCYIIECTBIISATH MOACTAHOBKY OJHOTO BBIPAXKCHUS B JAPYTO€; BHIpAXKATh U3 (HOPMYIT OHY MEPEMEHHYIO Yepe3 OCTaIbHbIC,

BBITIOJIHATh OCHOBHBIE JICHCTBHS CO CTCMEHSIMHU C IEIBIMH TTOKAa3aTe/IIMH, C MHOTOWICHAMH M C aJreOpandecKuMHU JAPOOSMU; BBHIIOIHATH Pa3oKEHHE MHOTOYJICHOB Ha
MHOXXUTCIIN,; BBIIIOJIHATH TOXICCTBCHHBIC HpeO6paSOBaHI/I$[ paHI/IOHaJ'II)HBIX BBIpa)KeHPIﬁ;

MPUMEHSTH CBOMCTBA apU(PMETHIECKUX KBAIPATHBIX KOPHEH [T BBIYMCICHHUS 3HAUCHHUI U TIPEOOpa30BaHMii YHCIOBBIX BBIPAXKEHUI, COCPIKAIINX KBaIPATHbIE KOPHH,
peniarth JUHEHHbIE, KBAJAPATHbIC YPABHEHHUS U PAllHOHAIBHbIC YPABHEHUS, CBOIAIINECS K HUM, CHCTEMBI JIByX JTMHCHHBIX YPABHEHUI U HECIIOXKHBIC HEJIMHEHHbBIE CHCTEMBI;
peliath JMHEHHBIE U KBaIpaTHbIC HEPABCHCTBA C OJTHOM MEPEMEHHOM M UX CHCTEMBI;

peniath TSKCTOBBIE 3a/1a4H alreOpandecKuM METOIOM, HHTEPIPETHPOBATH MOIYYEHHBINH Pe3yJIbTaT, IPOBOAUTH OTOOP PEeIICHHUH, HCX0/1s U3 (HOPMYITUPOBKH 3a1a4H;
n300pakaTh YMCia TOYKAMH Ha KOOPIMHATHON MPSIMON;

OIPEIENATh KOOPAMHATHI TOYKH TJIOCKOCTH, CTPOUTH TOYKH C 33/IaHHBIMH KOOPIHHATAMH; H300pakaTh MHOXECTBO PEIICHUIT JIHHEHHOTO HEPaBEHCTBA,;

pacro3HaBath apu(hMETHUECKUE U TEOMETPUUECKHE MIPOrPECCHHU; PelIaTh 3aa4H C MPUMEHEHHEM (HOPMYJIbI OOIIEro YWICHA H CYMMbI HECKOJIBKHX MEPBBIX WICHOB;

HAXOJMTh 3HAYCHUs] (PYHKIINH, 33JaHHON (HOpMYJI0ii, TabnuIieil, rpadMKOM TI0 €€ apryMEHTY; HaXOAUTh 3HAYEHHE apryMEHTa 10 3HaYeHHI0 (DYHKIMH, 3aJaHHON TpaduKoM
WIIN TaOJIUIEH;

OIIPEIeIISATH CBOMCTBA (PYHKIMHU TI0 ee TpaduKy; MPUMEHSTh rpadUuecKie MPEACTaBICHHUs TPH PEIICHUHN yPaBHEHUH, CUCTEM, HEPABEHCTB;

OIMCHIBATh CBOMCTBA N3YYEHHBIX (QYHKIUHA, CTPOUTH UX TPAPHKH.

HpI/IMeHHTB I/I3yT-IeHHBIe ITIOHATHS, pe3y.HBTaTI)I, MCETOAbI JIA peHIeHI/ISI 3aga4 HpaKTI/IquKOFO xapaKTepa " 3aJa4 U3 CMECXKHBIX AUCIHUIIIIMH C HCIIOJIb30BAHUECM HpI/I
HEOOXOIUMOCTH CIPABOYHBIC MAaTEPHAIIbl M TEXHHUECKHIE CPEICTRA.

OHepI/IpOBaTI) C HAYAJIbHBIMU ITOHATHUAMUAU TpI/IFOHOMeTpI/II/I U BBITIIOJIHSATH SHCMCHTapHBIe OHepaHI/II/I Hazg q)yHKI_[I/ISIMI/I yFHOB:

pemaTL 3a1a4i Ha 10Ka3aTCiIbCTBO, OHI/IpaHCB Ha H3yquHLIe CBOfICTBa (i)I/Ipr n OTHOIHeHI/Iﬁ Me>1<)1y HUMH U HpI/IMeHHSI I/I3yT-IeHHBIe METOABI 1O0KA3aTCIILCTB,



e  BBIUMCIIATH IUIOMIAU KPYTOB M CEKTOPOB, IIMHY OKPY>KHOCTH, IJIMHY AYTH OKPY>KHOCTH;

e  pelaTh 3aJaud Ha JI0Ka3aTeIbCTBO C HCIOIb30BaHUEM (HOPMYIT IJIMHBI OKPY>KHOCTH U JJIMHBI IyTH OKPY>KHOCTH, (hopMy muomaneii puryp;

e  pelaTh NPAKTUYECKUE 3a]1a4H, CBI3aHHBIC C HAXOXKACHUEM I'€OMETPUIECKUX BEIUIMH (MCHOJIb3Ys IPU HEOOXOIUMOCTH CIPAaBOYHUKH U TEXHUYECKUE CPENICTBA).

e  BBIYUCIITH JUIMHY OTPE3Ka 110 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIIATh KOOPAUHATHI CEPEUHBI OTPE3KA;

®  WCHOJb30BaTh KOOPAWUHATHBIM METOJ IJIsl N3YUYEHHsI CBOMCTB MPSIMBIX H OKPY>KHOCTEH.

e OIEpPUPOBATh C BEKTOPAMH: HAXOOUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX T€OMETPHUYECKH, HAXOAUTh BEKTOP, PABHBIN MPOM3BEICHHUIO 3aJJaHHOTO BEKTOpa Ha
YHUCIIO;

e HaxXOAWTH I BEKTOPOB, 3aJaHHBIX KOOpPAWHATAMH: JJHHY BEKTOPa, KOOPAWHATHI CYMMBI W PasHOCTH JIBYX W 0ojiee BEKTOPOB, KOOPAWHATHI NMPOM3BEICHHs BEKTOpa Ha
YHCII0, TPUMEHSIS IPU HEOOXOAMMOCTH COYETaTEIbHbIN, IEPEMECTUTENIbHBIN U PACTIPEAETUTEIIbHBIN 3aKOHBI;

e  BBIYUCIITH CKAISIPHOE IIPOU3BEICHUE BEKTOPOB, HAXOAUTH YIOJ MEKYy BEKTOPAMH, YCTAHABIMBATH EPIEHAUKYISIPHOCTD IPSIMBbIX.

e  BIQ/IETh KOMIETECHIMSAMU: MIO3HABATENBbHOM, KOMMYHUKATHBHOM, HH)OPMAIIMOHHON U Pe(IEKCHBHOI;

e paboTath B rpynmnax, apryMEHTHPOBaTh U OTCTaUBaTh CBOIO TOUKY 3PCHHUS;

e  pacmo3HaBaTh Ha YEPTEXax, PUCYHKax, MOJEIISIX U B OKPY>KAIOIIEM MHPE IUIOCKHE U IPOCTPAHCTBEHHbBIE T€OMETPUIECKHE (QUTYPBI;

e  pacmo3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJILHOTO MapajuleNenunea, NpaBuIbHON MUPaMUIb], HUIMHIPA U KOHYCA;

e  ONpEAETATH IO JIMHEHHBIM pa3MepaM pa3BEPTKU GUrypsl IMHEHHBIE pa3Mephl caMoil GUrypsl 1 Ha000poT;

®  BBIYUCIATH 00BEM MPSIMOYTONBHOTO Mapalieenue/ia.

HCII0JIb30BATh NPHOOPEeTeHHbIC 3HAHUS U YMCHHSA B IPAKTUYECKOM 1esiTeIbHOCTH U NOBCeIHCBHOM KM3HM JUIS:

e  BBIIOJHEHUS pacueToB Mo (GopMynaM, cocTaBieHHUs (GOpMyJI, BBIPAXKAIOLINX 3aBUCHMOCTU MEXIY PealbHBIMU BEJIMUMHAMM; HAX0XKICHUS HYKHOH (OPMYJIBI B CIIPABOYHBIX
MaTepuanax;

®  MOJAEIMPOBAHMS MPAKTUUECKUX CUTyallld U UCCIEI0BAaHUH MOCTPOCHHBIX MOJIEJIEH ¢ UCIIONB30BAHUEM alllapara aareOpsl;

e  ONMCaHUs 3aBUCUMOCTEN MEXAY PU3MUECKHMMHU BETMUMHAMHU COOTBETCTBYIOIUMHU (POPMYIIaMH IIPHU UCCIIEI0OBAHNH HECJIOKHBIX TPAKTUUECKUX CUTYalnii;

WHTEPIpPETAUH IPaKOB PEANbHBIX 3aBUCUMOCTEN MEX1y BETHUYNHAMHU.
3.Coaep:xkaHue Kypca MaTeMaTHKH

KBagpaTuunas ¢pyHkuus

®yukuus. Coiictea Gpynkumit. KBagparusiii pexunen. Pasnoxkenne KBapaTHOTO TpexdieHa Ha MHOKUTenM. OyHkuus y = ax? + bx + ¢, e€ coiicTsa u rpaduk. Hepasencrsa
BTOPOM CTENEHU C OJHOU nmepeMeHHO0l. MeToa HHTEpBaJIOB.

Hean: pacmvpuTh CBEIEHUS O CBOWCTBaX (YHKIUI, O3HAKOMHTH OOYYAIOMIMXCS CO CBOWCTBAMHU WM TpaUKOM KBaJIpaTUUHOW (YHKIUH, CPOPMUPOBATH YMEHHE pelaTh
HepaBeHCTBa Buja ax’ + bx + ¢>0 ax? + bx + ¢<0, rue a# 0.

B nauane Tembl cUCTEMaTH3UPYIOTCS CBeAeHUs O QYHKUUAX. [IOBTOPSAIOTCS OCHOBHBIE MOHSTHA: (YHKLHS, apryMEHT, o0JIacThb ompeneneHus QyHKuuH, rpaduk. arorcs
MOHATHS O BO3pAaCTaHUM M YOBIBAHMU (YHKLHUH, IPOMEKYTKAX 3HAKOIOCTOSHCTBA. TeM caMbIM co3maeTcs 0a3a Ijisl YCBOSHHs CBOMCTB KBaJpaTHUHOW M CTENEHHON (QYHKIUMH, a
TaKXKe JUIsl TaNbHEHIIero yriryoaeHns: QyHKIMOHABHBIX TIPEACTABICHUH MIPY N3YYEeHUH Kypca anreOpbl M Hadail aHan3a.

[loaroToBUTENBHBIM IIArOM K M3YYEHHIO CBOMCTB KBaJIpaTHYHOW (PYHKIMHU SBISIETCS TaKKe PACCMOTPEHHE BOIIPOCA O KBaAPaTHOM TPEXWIEHE M €ro KOPHSX, BHIACICHUU
KBaJlpaTa JBY4WIEHA U3 KBaJPaTHOTO TPEXWICHA, Pa3IoKEHNN KBAJPaTHOIO TPEXUWIEHA HA MHOXKHUTEIH.

U3ydenne KBaapaTH4HONW (yHKIMM HAYMHAETCS C PacCMOTPEHUs (QYHKIMH y=ax’, €€ CBOWCTB M OCOOEHHOCTeH rpauka, a TakKe JPYTMX YaCTHBIX BHJIOB KBaJIpPAaTHYHOM
Gynknun — QyHKIMKM y=ax>+n, y=a(x-M)?. DTU CBEIEHUs UCTIONB3YIOTCS TIPU U3YYEHNUH CBOMCTB KBaAPATHYHON QYHKIMH 00IIEro Buaa. BaxHo, 4To06bI 00ydaromuecs MOHsIIH, Y9TO
rpaduk GyHkumu y = ax? + bx + ¢ MoxkeT ObITh MONydYeH U3 rpaduka GyHKIMHE y = ax? ¢ TOMOIIBIO JBYX NapauIelbHbIX MepPeHOCOB. [IpuéMbl mocTpoenus rpaduka GyHKIMH y =



ax? + bx + ¢ oTpabaTbIBarOTCs Ha KOHKPETHBIX mpuMmepax. IIpu 3ToM 0co0oe BHHUMAHHE CIEAyeT YAEIUTh (POPMHPOBAHHMIO Y OOYHAIOMIUXCS YMEHHs yKa3blBaTh KOODPIMHATHI
BEPIHHBI apadoIibl, €¢ 0Ch CAMMETPHH, HATpaBlicHUE BETBEH MapaboIIbl.

IMpu u3ydyeHWU 3TOW TEeMBI JajbHEHIee pa3BUTHE IMOJNyYyaeT YMEHHE HAXOMUTh MO TpaduKy MPOMEKYTKHA BO3pACTaHUs W YObIBaHUS (YHKIUH, a TAKKe MPOMEXKYTKH, B
KOTOPBIX (YHKIIUSI COXPAHSET 3HAK.

dopMUpOBaHUE YMEHUI PelIaTh HepaBeHCTBa BHaa ax’ + bx + ¢>0 ax? + bx + ¢<0, rae a# 0, OCyIIECTBISAETCS ¢ ONOPOii HAa CBEAEHUs O rpadyKe KBaAPaTHIHON (yHKIUH
(nampaBJIeHHe BETBEH MapaboIIbl ee pacIIoIoKEHHE OTHOCHTENBHO ocr OX).

OO6yuaromyecst 3HaKOMSITCSI C METOOM HHTEPBAIIOB, C TOMOIIBI0 KOTOPOT'O PEIIAIOTCS HECIOKHBIE palliOHAIbHBIC HEPABEHCTBA.

OOyuaroiuecs: 3HAKOMSITCS CO CBOWCTBAMU CTENEHHON (PyHKIMK y=Xx" NpPU YETHOM M HEUYCTHOM HATYpaJIbHOM MoOKa3atesie N.. BBOOUTCS TOHATHE KOPHS N-i CTCICHU.

OOyuaromyecs: JODKHBI TIOHUMATh CMBICI 3alucedl BUAa 327, Y81. Oum MOJTy4YaloT MPEICTABICHNE O HAXOXKACHWW 3HAYEHHWH KOPHS C MOMOIIBI0 KaJbKYyJSATOpa, MPHUYEM

BBIPabOTKa COOTBETCTBYIOIINX YMEHHI HE TpeOyeTCs.

YpaBHeHMS U HEPAaBEHCTBA C OJHOI MepeMEeHHOM

Lenble ypaBHeHHs. YpaBHEHUE C JIBYMs MEPEMEHHBIMH U ero rpaduk. CucreMbl ypaBHEHUH BTOpOH crereHU. PemieHue 3amav ¢ MOMOIIBIO CUCTEM YPaBHEHUN BTOPOM
CTEIEHHU.

Henb: cucTeMaTu3upoBaTh U 00OOIIUTH CBEACHUS O PEUICHUM IIENBIX C OJHOW MepeMeHHOU, BripaboTaTh yMEeHHE pemiath MPOCTSHIIINEG CUCTEMBI, COACPKAIIUE YPAaBHCHHE
BTOPO# CTENEHH C JBYMS TNEPEMEHHBIMU, M TEKCTOBBIC 3a7aud C IIOMOINBIO COCTABJICHUS TaKMX CHCTEM; BBIPaOOTaTh YMEHHUE peIlaTh MPOCTEHINNE CHUCTEMBI, COACPIKAIIHEC
YpaBHEHUE BTOPOH CTENEHH C ABYMS IEPEMEHHBIMU, U TEKCTOBBIC 33/1a4H C IOMOILBIO COCTABJICHUSI TAKUX CUCTEM.

B sToif Teme 3aBepiraeTcs M3ydeHHE PAMOHATIBHBIX YPAaBHEHHI C OTHOW MEpPeMEHHOW. B CBSI3W ¢ 3THUM MPOBOAHUTCS HEKOTOpOe 0000IIeHHEe M yIiyOJeHHEe CBEICHHH 00
ypaBHEHUSX. BBOIATCS MOHITHSA 1EJIOT0 PAMOHAIBLHOTO YPABHEHUS M €ro cTerneHru. O0yJaroImecs 3HAaKOMATCS ¢ PEIICHUEM YPaBHEHUH TPEThEH CTEIEHU U YSTBEPTOU CTEIICHH C
TTOMOIIIBIO Pa3I0KEHUS Ha MHOKUTEN W BBEJCHHs BCIIOMOTATEIbHON IMEPEeMEHHON. MeToa penieHns] ypaBHEHU ITyTeM BBEICHUS BCIIOMOTATENbHBIX MMEPEMEHHBIX OyIeT MUPOKO
WCTIONIb30BATHCS TABHEUIIIEM TIPH PEIICHIH TPUTOHOMETPUIECKHX, TOTapU(PMUIECKUX U IPYTUX BUAOB YPaBHEHHIA.

B nannoii Teme 3aBeprnaeMcsi U3yYEHUE CHUCTEM YpaBHEHHH C NByMs. mepeMeHHbIMH. OCHOBHOE BHUMAHUE YAENAETCS CHUCTEMaM, B KOTOPBIX OJTHO W3 YpaBHEHHUU MEpPBOI
CTEICHH, a JAPYyroe BTOpoil. M3BecTHBIN 00y4arommMes croco0 MOJACTAHOBKY HAXOJUT 3/I€Ch JajbHEWIee MPUMEHEHUE U TIO3BOJISET CBOJUThH PEIICHUE TAKUX CUCTEM K PEIICHHUIO
KBaJpaTHOTO YpaBHEHUS.

Os3HakomIieHHE OOYy4arolMXCs C MPUMEpPaMH CHCTEM YypaBHEHHM C JBYMs IEPEMEHHBIMH, B KOTOpPHIX 00a ypaBHEHHUS BTOPOW CTENEHH, JOJDKHO OCYIIECTBISATHCS C
JIOCTATOYHOU OCTOPOKHOCTHIO U OTPAHIYUBATHCS MPOCTEHIIIMHU TTPUMEPAMH.

[IpuBrederne M3BECTHHIX 00ydYaroNMMCs TpadUKOB IMO3BOJISIET IPUBECTH MTPUMEPHI TPAPUIECKOTO PelIeHus CUcTeM ypaBHeHUi. C OMOIIBI0 TpadUiIecKuX MpeICcTaBIeHuN
MOKHO HATJISIHO ITOKa3aTh OOYYArOIIUMCS, YTO CHCTEMBI ABYX YPaBHEHUH C IByMs MEPEMEHHBIMH BTOPOW CTEIIEHU MOTYT UMETh OJIHO, JIBA, TPH, YETHIPE PEUICHHUS WA HE UMETh
peuieHui.

PazpaboTanHblii MaTeMaTHYECKUN amlliapat MO3BOJISET CYIECTBEHHO PACIIUPUTD KJIACC COEPKAaTeIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C TIOMOIIBIO CUCTEM YPaBHEHHIA.
YpaBHeHMsI 1 HEPABEHCTBA € IBYMS NlepeMeHHbIMHU

Hean:BeipaboTaTth yMeEHHE pemiaTh MPOCTEUIIHE CHUCTEMBI, COACp)KAIllNe YpaBHEHWE BTOPOM CTEMEHW ¢ JABYMS IIEPEMEHHBIMH, W  HEpPaBeCTBA C JBYMS
nepeMeHHbIMH. TeKCTOBBIC 332Ul C MMOMOIIBIO COCTABJICHUS TaKMX CUCTEM; BhIPA0OTAaTh YMEHHE PEIIaTh MPOCTEHINNE CUCTEMBI, COCpKAINe YPABHEHNUE BTOPOU CTEIIEHU C ABYMS
MEPEMEHHBIMH, U TEKCTOBBIC 33Ja4l C TOMOIIBI0 COCTABICHUS TAKUX CUCTEM.

B nannoli Teme 3aBepuiaeMcsi U3y4eHHE CUCTEM YPaBHEHHM C NByMs. NepeMeHHbIMU. OCHOBHOE BHUMAaHHUE YJEISIETCS CUCTEMaM, B KOTOPBIX OJJHO U3 ypaBHEHUH MEpPBOI
CTEIIEHH, a Apyroe BTOpoi. M3BeCTHBIN 00yJaronuMcst ClIoco0 MOCTAHOBKYA HAXOIUT 31€Ch JaldbHEHIIee MTPUMEHEHHE U TTO3BOJISET CBOIUTh PEIICHHUE TAaKUX CHCTEM K PEIICHUIO
KBaJpaTHOTO YPaBHEHUS.



O3zHakoMyIeHHE O0ydalomMXCs C MpUMEpaMH CHUCTEM YpPaBHEHHWH C JABYMs IMEPEMEHHBIMU, B KOTOPHIX 00a ypaBHEHHsS BTOPOM CTEMEHH, JOJKHO OCYIECTBIATHCS C
JOCTaTOYHON OCTOPOKHOCTBIO M OTPaHUYMBATHCSA MPOCTEUIINMHY TPUMEPaMHU.

[IpuBneueHne U3BECTHRIX O0YYAOLUIMMCS I'PaQUKOB IO3BOJIIET IPUBECTH PUMEPHI I'paUIecKoro pemmeHus cucTeM ypaBHeHui. C moMomsio rpaduaeckux npeacTaBieHUH
MO>KHO HATJISTHO TIOKa3aTh 00yYaromuMcs, YTO CUCTEMBI IBYX YpPaBHEHHH C ABYMsI IEPEMEHHBIMU BTOPOW CTETIEHH MOTYT UMETh OAHO, /1Ba, TPU, YETHIPE PEIICHUS WM HE UMETh
pellIeHU.

Omnpenenste, ABISIETCS JIM Iapa 4ucell pelIeHueM HepaBeHcTBa. M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBO TOYEK, 3aJaBacMoOe HepaBeHCTBOM.MIIrocTpupoBaTh Ha
KOOPAMHATHOH IUIOCKOCTU MHOKECTBO PEILIEHUN CUCTEMBbI HEPABEHCTB.
PazpaboTaHHbI MaTeMaTHYECKHIA anmapaT MO3BOJISIET CYIIECTBEHHO PACIIMPHUTD KIIACC CONIEPKATENbHBIX TEKCTOBBIX 3a/a4, PEIIaeMbIX C TOMOIIBIO CHCTEM ypaBHEHUH.

IMporpeccuu

Apudmerryeckas U reomeTprueckas mporpeccu. @opmyssl N-To YieHa U CyMMBI MIEPBbIX N YICHOB Mporpeccui. beckoneuHo yObIBatomas reoMeTpuieckas IporpeccHsl.

Hesn: 1aTh NOHATHS 00 apUPMETHIECKON U TEOMETPHUYECKOHN MPOrPeCcCUsX KaK YUCIOBBIX MOCIE0BATENFHOCTSIX 0CO00T0 BH/IA.

[Ipy u3ydyeHun TeMbl BBOOUTCS MOHATHE IOCIEIOBATEIBHOCTH, PA3bACHIETCS CMBICH TEPMHMHA «N-H YIEH MOCIEeN0BATEIbHOCTH», BhIpaOaThIBACTCSl YMEHUE HCIIOIB30BATh
WHEKCHOE 0003HaUYeHNe. DT CBEACHUS HOCAT BCIIOMOTaTeIbHBIN XapakTep U UCIIONIB3YIOTCS sl H3ydeHHs apu(METHIECKON U TeOMETPUIECKON IPOTrPECCHH.

Pabota ¢ popmynamu N-ro 4ieHa ¥ CyMMBI TIEPBBIX N YWICHOB MIPOTPECCHil, TOMUMO CBOETO OCHOBHOTO Ha3HAYCHUSI, TTO3BOJISIET HEOTHOKPATHO BO3BPAIIATHCS K BHIUMUCIICHHSIM,
TOKIECCTBEHHBIM IIPE0OPa30BaHUAM, PEILICHUIO YPAaBHEHUM, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst xapakTepHCTHUECKUE CBOWCTBA apu()METHUECKON B T€OMETPUIECKOM MTPOTrPEeCCHid, 4TO MO3BOJIAET PACIIMPUTD KPYT MIPeAaracMbpIX 3a1ad.

JJleMeHThl KOMOMHATOPUKH U TEOPUH BEPOATHOCTEMH

KombunaropHoe npaBuio ymMHOXeHuUs. [lepecTaHOBKH, pa3MelieHusi, coduetanus. OTHOCHTENbHAS YacTOTa U BEPOSITHOCT CIIyYallHOT'O COOBITHS.

Hesb: 03HaKOMUTH OOYHArOIIMXCS C MOHATUSIMM IEPECTaHOBKH, Pa3MEILEHHs], COUETaHUA M COOTBETCTBYIOIIMMHU (GOpMYJIaMH Ul MOACYETa MX YMCIIA; BBECTH IMOHATHUS
OTHOCHUTEIILHOM YacTOThI U BEPOSTHOCTH CIIy4aifHOTO COOBITHSL.

WzyueHne TeMbl HauMHAETCS C pEIICHMs 3alad, B KOTOPBIX TPeOyeTcsl COCTABUTh T€ WIIM WHble KOMOWHAIIMM 3JIEMEHTOB H. MOJICUMTATh MX YHCIO. PazbscHsercs
KOMOMHATOPHOE MPaBUJIO YMHOXEHHUS, KOTOPOE UCIOJIHATCS B AajbHEHIIEM IPH BBIBOAE (OPMYII ISl MOACUETA YMCIIa TIEPECTAaHOBOK, pa3MelleHnil u couetanuil. [Ipu usydenun
JAaHHOTO MaTepHana HeoOXoAUMO oOpaTUTh BHUMaHHE OOYdaIOIIMXCSA Ha Pa3idyde MOHATHH «pa3MElICHHEe» U «COYeTaHHe», CHOPMUPOBATh Y HUX YMEHHUE ONpPENeNiTh, O KAKOM
BUJIC KOMOWHAIIMIA UAET PeUb B 3aj1a4e.

B nanHOi#l Teme oOywaromyiecss 3HAKOMSITCSI ¢ HAYaIbHBIMU CBEJICHHUSIMUA W3 TEOPHH BEPOSTHOCTEH. BBOJSATCS MOHATHUS «CiIydailHOE COOBITHE», «OTHOCUTEJbHAS 4acTOTay,
«BEPOSATHOCTH CIy4alHOro cOObITHS». PaccmaTpuBaroTCsi CTATHCTHYECKHMM M KIACCHYECKUM MOAXOIBl K ONPENENICHHIO BEPOSTHOCTH ClIy4alHOro coObiTusa. BaxHo oOpatutsb
BHUMaHHE 00YJaloUIMXCsl HA TO, YTO KIIACCUYECKOE OTpeIeIeHUe BEPOSTHOCTH MOXKHO PUMEHSThH TOJIBKO K TAKHM MOJIENISIM PETbHBIX COOBITHI, B KOTOPBIX BCE UCXOIbI SBIISIOTCS
PaBHOBO3MOXHBIMH.

BekTopbl M MeTOA KOOPAMHAT
[lonstue Bektopa. PaBeHCTBO BekTOpOB. CIIOKEHHWE M BBIYMTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4uCiO. Pa3nokeHne BeKkTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunate! Bextopa. IIpocreiimue 3a1a4u B KOOpAUHATaX. Y pABHEHHsI OKPYKHOCTH U NpsIMOH. [IprMeHeHre BEKTOPOB U KOOPAMHAT IIPU PELICHUU 3aay.

OcHOBHast LeJIb — HAay4YUTh YYallUuXCsl BBIIONHATH JIEHCTBUS HAJ BEKTOpAaMH KaK HaNpaBJICHHBIMH OTPE3KaMH, YTO BAKHO Ul NPUMEHEHHs BEKTOPOB B (DHU3HKE;
MMO3HAKOMHTbH C HCIOJIb30BaHMEM BEKTOPOB M METOJa KOOPAMHAT MpU PELICHHUM IN€OMETPUUYECKHX 3anad. BekTop ompenensercd Kak HalpaBICHHBIA OTPE30K M JECHUCTBUS Haj
BEKTOpPaMH BBOJISITCS TaK, KaK 3TO TIPUHATO B (QU3HUKE, T. €. KaK JIEHCTBUS C HAMPABICHHBIMHA OTPE3KaMHU.

OcHOBHOE BHHUMAaHHE [OJDKHO OBITH Y/AETIEHO BBIPa0OTKE YMEHHH BBIMOIHATH OINEpald HaJ BEKTOpaMHU (CKIAaApIBaTh BEKTOPHI IO TpaBWIaM TPEYroJbHUKA U
napajuienorpaMmma, CTpOUTh BEKTOP, PaBHBINA Pa3HOCTH IBYX JTaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIM NPOU3BEACHHUIO JAHHOI'O BEKTOPa Ha JAHHOE YHCIIO).



Ha mpumepax mokaspIBaeTcsi, KaK BEKTOPbI MOTYT NMPHMEHATHCS K PEIICHHI0 TeOMETpUYecKuX 3aaad. JlemoHcTpupyercst 3pQeKTUBHOCTh MPUMEHEHHs QOpPMYI TSI KOOPIUHAT
CepeirHbl OTPE3Ka, PACCTOSIHUSA MEXAY IBYMsI TOUKaMM, YPABHEHMH OKDPY>KHOCTH M NPSIMOM B KOHKPETHBIX I'€OMETPUYECKHX 3aJadax, TEeM CaMblM JAaeTcsl MpelCTaBlIeHHEe 00
N3yYEHUH TeOMETPUIECKUX (PUTYD C ITOMOILBIO0 METOIOB JIr€0pBI.
CooTHOIIeHNs MeKAYy CTOPOHAMHU U YTJIAMH TPEYTroJbHUKA
CuHyc, KOCHHYC U TaHI'€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pemenne TpeyronpHUKoB. CKayIipHOE IPOU3BENCHUE BEKTOPOB U €0 IPUMEHEHHE B TECOMETPHUUECKUX 3a/1aUax.
OcHOBHasl 11eJIb — Pa3BUTh YMEHHE yUaLUXCs IPUMEHSTh TPUTOHOMETPHUECKHUM annapar Ipy pelIeHUH T€OMETPUUECKUX 3a1ad.
Cunyc u xocunyc nmoboro yria ot 0° go 180° BBOAATCS ¢ MOMOUIBIO €AMHUYHON MONYOKPYXHOCTH, JOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJMTCS €UIc OJHA
(dhopmya mIomany TpeyroabHuKa (TI0J0BHHA TIPOU3BEICHHUS ABYX CTOPOH Ha CHHYC yTila MEKIY HUMH). DTOT anmnapaT MPUMEHSIETCS K PEILICHHUIO TPEYTOJIbHUKOB.
CkassipHOE IIPOM3BEACHHE BEKTOPOB BBOAUTCS Kak B (u3MKe (MPOU3BEACHUE IJIMH BEKTOPOB HAa KOCHHYC YIJla MEXIY HUMH). PaccMaTpuBarOTCsi CBOWCTBA CKaJIIPHOTO
MIPOM3BEICHUS U €r0 IPUMEHEHHE MIPU PELICHUH FeOMEeTPUIECKUX 3aau.
OcHOBHOE BHHMAaHHE CIIEIyeT YIENUTh BBHIPAOOTKE NPOYHBIX HABBIKOB B MPUMEHEHUH TPUTOHOMETPHUYECKOTO anmapaTa MpU pelieHuH FeOMEeTPHYECKHX 3a 1.
JIMHA OKPYKHOCTH U IJIOIIAAbL KPYyra
[IpaBunbHBIE MHOTOYTOJIBHUKH. OKpPY)KHOCTH, ONKCAHHAS OKOJIO MPAaBHWJIBHOTO MHOTOYTIOJIBHHKA M BIMCaHHas B Hero. IlocTpoeHue NpaBHIBHBIX MHOTOYTOJBHHMKOB. [lnnna
oKkpy>xHOCTH. [Tnomane kpyra.
OcHOBHasl 11eJIb — PACIIMPUTH 3HAHUE YYAIIHUXCS O MHOTOYT'OJIbHUKAX; PACCMOTPETh HNOHATHA AJMHBI OKPY>KHOCTH U ILIOLIAIU Kpyra U (OpMyJIbl A UX BbIUMCICHUS B
Hayaje TeMbl AAeTCsl ONPEAEICHUE IPAaBIIIBHOIO MHOTOYTOJIbHUKA U PaCCMaTPUBAIOTCS TEOPEMbI 00 OKPYKHOCTAX, OIMCAHHON OKOJIO MPaBUILHOI'O MHOT'OYTOJIbHUKA U BIMCAHHON
B Hero. C MoMOIIBI0 OMMCAaHHON OKPYKHOCTH PELIA0TCs 3a/1a4M O MOCTPOSHUH MPAaBUIBHOIO MIECTUYTOIBHUKA U TPaBMIIBHOTO 12-yroJbHUKA, €CIIU JaH MPaBUIbHBIN M-yTOJbHUK.
®opmyIbl, BRIpa)Karolie CTOPOHY MPaBUIHLHOIO MHOTOYTOJBHUKA M PaJNyC BIMCAHHOM B HErO OKPY)KHOCTH Yepe3 paguyc ONMMCAHHOW OKPY)KHOCTH, UCIIOJIB3YIOTCS TPU BBIBOZE
(dbopMyn [UIMHBI OKPYXKHOCTU M IJIOIIAAN Kpyra. BelBon onmmpaercs Ha MHTYMTHBHOE NPEACTABICHUE O Mpenene: NpU HEOrPAHWYEHHOM YBEIWYCHUH YHUCIa CTOPOH MPAaBUIBHOTO
MHOTOYTOJIbHHKA, BIIMCAHHOTO B OKPYKHOCTb, €r0 MEPUMETP CTPEMHUTCA K JUIMHE 3TOM OKPYKHOCTH, a TUIOIAAh — K IJIOLIaAN KPyra, OrpaHUYEHHOTO OKPY>KHOCTBIO.
JABukenust
Otobpakenne miockoctu Ha ceOs1. [lonarue nemwkenus. OceBas v HeHTpaibHas cuMMmeTpud. lapamienshsiii nepenoc. [loBopor. Hanoxxenus u nuxeHus.
OcHoBHas 11eJIb — MMO3HAKOMHTH YUAILIUXCSl C TIOHATHEM IBMXKEHHSI U €T0 CBOWCTBaMH, C OCHOBHBIMHU BHJIAMH JABMXKEHHH, CO B3aUMOOTHOLLICHUSMH HATOXXEHUH U IBUOKEHUH.
JIBW)KeHHE TUIOCKOCTH BBOAMTCA Kak OTOOpakeHHME TUIOCKOCTH Ha cels, COXPaHAIoIIee pacCTOSHUE MEXIy Toukamu. [Ipu paccMOTpeHHM BHJIOB JABHXKEHHI
OCHOBHOE BHUMaHUE YJIISEeTCsl IOCTPOCHUIO 00pa3oB TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJLHUKOB MPU OCEBOW U IIEHTPATEHON CUMMETPUSIX, TapaluIeIbHOM MIepeHoce, moBopore. Ha
3¢ dEeKTHBIX TpUMepax MOKa3bIBAETCS MPUMEHEHNE IBMKEHUH NIPH PELICHUH reoMeTpruuecKux 3aaad. [IoHaTHe HalloKeHUs OTHOCUTCS B JAHHOM KyPCe K YUCITy OCHOBHBIX MOHSATHH.
JlokasbpIBaeTCsl, YTO MOHSTUSI HAIOKEHHS M JIBWKCHUS SBISIFOTCS SKBUBaJICHTHBIMHU: JII000E HAJIOKEHHE SBISIETCS IBHIKEHHEM IIJIOCKOCTH U o0paTHO. M3ydeHue joKka3aTeinbcTBa HE
SIBIISIETCSL 00sI3aTEIbHBIM, OJJHAKO CIIEIyEeT PACCMOTPETH CBSI3b MOHSATHIA HAIOKEHHS U IBUKEHUSI.
HayvaibHble cBeleHHs1 U3 CTEpeOMeTPUHU
[Ipeamer crepeometpusi. MHororpannuk. [Ipusma. Iapannenenunen. Hunmmaap. Konyc. Cdepa u map.
OcHOBHas 11eJTb —IT03HAKOMHUTH YUAIIUXCsl ¢ MHOTOTPaHHUKAMU; TeJIaMH ¥ TOBEPXHOCTSMH BPAILICHHSI.
00 akcmomax reoMeTpuH
006 akcnomax mmanuMeTpun. HekoTopbie cBeeHus 0 pa3BUTUU TEOMETPUH
OcHoBHas 11e51b — J1aTh 6osee Tiry00KOoe MPECTaBIEHHE O CHCTEME aKCHOM TUTAaHUMETPUH H aKCHOMAaTHYECKOM METO/Ie
Hrororoe moBTopenue (22 4acon).



Y4eOHO-MeTONMYECKOe 00ecTieYeHne:
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C. A. Tensxosckoro. - M.: IIpocsenienue, 2018.
2. 36asuy, JI. M. lnnaxtuueckue Matepuaisl mo aiaredpe. 9 kiacc / JI. U. 3BaBuy, JI. B. Kysnenosa, C. b. CyBoposa. - M.: [IpocBemienue, 2019.
I'eomeTpus 7-9» mns obmeoOpa3oBarenbHBIX yapexaernid aBT. JI.C. AranacsH, nom.-M.: [IpocBemenune 2018
3.AranacsH JI.C. u ap.13yuenne reomerpun B 7-9 kitaccax: Metoamuaeckoe mocoone. M.:IIpocsemienne,2018

Jluteparypa s yuureis
1. Anvxosa 3.H. llpoBepouHbie pabOTHI C AIEMEHTaMH TeCTUpOBaHus 1o anredpe. 9 knacc. — CapatoB: «Jluneit», 2001
2. Apymwonan E.B., Bonosuu M.b., I naskoe FO.A., Jlesumac I'.I". MateMaTudeckne TUKTaHTHI U1 5-9 kiaccos: K. s yaurtens. — M.: [IpocBemenue, 1991
3. ['onobopoovko B.B., Epuwosa A.I1. u np. Anredpa. ['eomeTpus: CamocTosTensHBIE M KOHTPOJIBbHEBIE paboThl B 9 kimacce. M.: Uiekca, 2015.
4. )Koxoe B.U., Kpaiinesa JI.b. Ypoxu anreOpsl B 9 knacce: Kuura mist yunreneid. M.: [Ipocserienue, 2011.
5. 36asuu JI.U., Kysneyosa JI.B., Cysoposa C.b. n ap. Anrebpa: Iunakrudeckue matepuansl.9 kiace. M.: [Ipocsemenne, 2015.
6. Maxapwiues FO.H., Munowx H.I'., Cysoposa C.b. Nzydenune anredpsl B 7-9 knaccax: [locobue mis yunreneii. M.: [Ipocsemenne, 2011.
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Kanennapno-temaTnyeckoe mianuposanue B 9 Kiacce no ajireope

Ne n/m Koa-Bo Hara
Tema ypoka
4acoB IUIAH | (pakr
I'nasa 1. KBagpatuunas gpyHxous
1-3 ‘ Oyukms. O6macTh onpeeneHus u 00aacTh 3HadeHust QyHKIuH. CBOWCTBA (PYHKIIUN 3 3,4,6 ‘
§2. KBaapatHblii Tpex4iieH
4 KBanpatHsblil TpexuiieH u ero KOpHU 1 10
5-7 PaznoxxeHne KBafpaTHOTO TPEeXWIeHa HA MHOKHUTEIH 3 11,
13, 17
8 [Moaroroska k k/p no teme «Oynkmu. KBagpatHeiii TpexduieH 1 18
9 Kontponbnas pabora No 1 «Dynkuun. KBaapaTHelid TpexdieH» 1 20
83. KBagparuunasi pyHkumsi u ee rpapuk
10-12 Anamis om0k B k/p. @ynkuus y=ax?, ee rpaduk u ceoiictsa. I'paduxu pyHKumMii y=ax?+n u y=a(x-m)> 3 24,25
27
13-16 [Moctpoenue rpaduka KBaApaTUIHONW HYHKIIUH 4 1,24,
8
§4. Crenennas pynkuusi. Kopens N—ii crenenn
17-18 Oynkims y=X" 2 9,11
19-20 KopeHns n — oii crerenu 2 15,16
21 [MonroroBka k k/p mo teme «KBaapatuunas pyHkuus u ee rpaduk. KopeHns N — oit creneHn» 1 18
22 KonrtponbHas padora Ne 2 «KBagpatnunast pynkuus u ee rpadpuk. Kopens N — oif crenenmn» 1 22
I'taBa 2. YpaBHeHHsI M HEPaBEHCTBA € OIHOM NepeMEeHHOM
§5. YpaBHeHus1 ¢ 01HOiIi epeMeHH oIt
23-25 Anaim3 ook B k/p. Llenoe ypaBHeHHE 1 ero KOpHU 3 23,25
26-28 JlpoOHBIe paroHa bHBIC ypaBHEHUS 3
§6. HepaBeHcTBa ¢ 0J1HOI mepeMeHHOI
29-30 Perienne HepaBeHCTB BTOPOI CTENIEHU C OJTHOMN IEpEeMEHHOM 2
31-34 Perienrie HepaBeHCTB METO0M HHTEPBAJIOB 4
35 [loxroroBka K K/p 1o TeMe «YpaBHEHHUsI 1 HEPABEHCTBA C OJTHON IIEPEMEHHOIN 1




36 ‘ Kontponbhas padota Ne 3 «YpaBHEeHHsI M HEPaBEHCTBA C OHOW NEPEMEHHON 1
I'naBa 3. YpaBHeHus1 1 HEPaBEHCTBA C IBYMs llepeMeHHbIMH
§7. YpaBHeHusI ¢ JBYMsI IEPEMEHHBIMH U UX CHCTEMBI
37 AmnHanm3 ommOoK B K/p. YpaBHEHHUE C IBYMsI IEPEMEHHBIMHA U €T0 Trpaduk 1
38 I'paduueckuii cocob pemeHns CUCTEM YpaBHEHUH 1
39-41 Perienue cucteM ypaBHEHHH BTOPOI CTETIeHU 3
42-44 Perienue 3a1a4 ¢ MOMOIIBIO CHCTEM YPaBHEHUI BTOPOH CTEIICHH 3
§8. HepaBeHncTBa ¢ 1ByMsl NepeMEeHHBIMH M HX CHCTEMbI
45-46 HepageHcTBa ¢ IByMS IepeMEHHBIMH 2
47-49 CucremMbl HEPaBEHCTB C IByMsI IEPEMEHHBIMU 3
50 [ToaroroBka K K/p 1o TeMe «YpaBHEHUS] U HEPABEHCTBA C ABYMsI [IEPEMEHHBIMID) 1
51 KontponbHas pabota No 4 «YpaBHEHHsI M HEPaBEHCTBA C JBYMS IIEPEMEHHBIMIDY 1
I'naBa 4. ApudmeTnueckasi 4 reoMeTpUYeCKast MPOrpeccun
89. Apudmernyeckasi mporpeccust
52 Amnayms ommbok B k/p. [TocinenoBarenbHOCTH 1
53-57 Onpenenenue apudmeTrdeckoil nmporpeccuu. Gopmyna N — ro wieHa apudmMerndeckoi nporpeccuu. Dopmyna 5
CYMMBI N NIEPBBIX WICHOB apH()METHUECKOH MPOrpeCcCHH
58 [ToaroroBka K K/p 1o TeMe «ApudmeTHiaeckas Iporpeccush) 1
60 KonTtpoinbHas pabora Ne 5 «Apudmernueckas mporpeccusi» 1
810. 'eomeTpuYecKas Mporpeccust
60-64 Anaym3 ommbok B k/p OmnpeneieHue reoMeTpudeckor mnporpeccuu. @opmyna N — ro 4ieHa IeOMETPUYECKOU 5
nporpeccun. Popmyiia CyMMbI N IEPBBIX WIEHOB T€OMETPUYECKOMN MTPOTPECCHH.
65 IMoxroroBka x k/p mo TeMe ««l'eoMeTprudeckas mporpecCHsd»y 1
66 KonrtponbsHas padora Ne 6 «I'eomerprudeckas Iporpeccus 1
I'taBa S. JeMeHTBI KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEH
811. DsieMeHTbl KOMOUHATOPUKH
67 Amnaimmz omrook B K/p.[IpuMepbl KOMOWHATOPHBIX 33724 1
68-69 ITepecranoBku 2
70-71 Pasmemenns 2
72-73 Coueranus 2
§12. HauanbHble cBeleHUS U3 TEOPUH BEPOSITHOCTE
74 OTtHOcHTENIbHAs YacTOTa CIy4alHOrO COOBITHS 1
75-77 BeposTHOCTh paBHOBO3MOKHBIX COOBITHIH 3
78 [loxroroBka K K/p 1o TeMe «JeMEeHThl KOMOMHATOPHUKU M TEOPHH BEPOSITHOCTEM 1




79

Kontponbhas padora No 7 «DneMeHTs! KOMOMHATOPUKY M TEOPHH BEPOSITHOCTE

80-100

Amnanm3 omvooK B K/p

IToBTOpEHUE

Bripaxxenus

YpaBHEHUS U UX CUCTEMBI

HepaseHcTBa 1 uX cUCTEMBI

OyHKINH U X TpaduKu

Pemienue 3amay Ha cocTaBICHUE YPAaBHEHUN, CUCTEM
ApudmeTrrueckas ¥ reOMeTpHUYECKask IPOTPECCUn
DJIeMEeHThl KOMOMHATOPHKH M TEOPHH BEPOSTHOCTEH

20

101-102

Wrorosas k/p




