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HHOACHUTEJIBHAA 3AIINCKA

Hacrosimas paboyast mporpamma pa3paboTaHa no MaTeMaTuKe JJIs yJaluxcst 9 KJIaccoB, € yrIIyOJeHHBIM u3ydeHueM npeamera, MOV nunes
Ne 4 B cootBercTBHE ¢ porpammoit OOIT OO0 MOY nunes Ne 4 Kpacnoapmerickoro paitona Bosirorpana u coctaBieHa B COOTBETCTBUH C
noJioxkeHusiMA DeeparbHOro roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO O0IIEro 0Opa3oBaHMs BTOPOTO TIOKOJICHUSI.

[Iporpamma mo MaTeMaTuKe JJIs KJIACCOB C YriyOJCHHBIM M3Y4E€HHEM COCTaBJieHa Ha 0CHOBEe DYyHIaMEHTAIBHOTO Si/Ipa COAEpKaHHs 00IIero
oOpa3oBanusi, TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS 00pa30BaTENBbHOW IPOrpaMMbl OCHOBHOTO 00mero oOpa3oBaHUs, INPEACTABICHHBIX B
(benepalbHOM TOCYJapCTBEHHOM OO0Opa30BaTEIbHOM CTaHJapTe€ OCHOBHOIO OOIIEro o0pa3oBaHMsA, C Y4ETOM IPEEMCTBEHHOCTH C TNPUMEPHBIMU
MporpaMMamMH JiIsl HAa4aJIbHOTO 0OIero oopa3oBaHus MO0 MaTeMaThke. B Hel Takke yYUTBHIBAIOTCS JOMUHUPYIOIIUE UJIEU U TIOJIOKEHHS MPOTPaMMBbl
pa3BuTUsA U (POPMUPOBAHUSI YHUBEPCATBHBIX YYEOHBIX ACHCTBUN MJii OCHOBHOTO 0OIIero oOpa3oBaHHs, KOTOPbIE OOeCrednuBaOT (HOpMUPOBaAHUE
POCCUNCKON TpakJIaHCKON WICHTUYHOCTH, KOMMYHHMKATUBHBIX KAueCTB JIMYHOCTU M CIOCOOCTBYIOT (DOPMHUPOBAHUIO KIIFOUEBOM KOMIIETCHIIMM —
YMEHUS YUUMbCAL.

MaremaTtnueckoe 06pa30BaHI/Ie B OCHOBHOH IIIKOJIE CKIIaAbIBACTCA M3 CICAYIOIINX COIepKaTeIbHBIX KOMIIOHEHTOB: apuquemuKa, aﬂze6pa, ceomempust,
9/1eMeHMbl KOMOUHAMOPUKU, MeopUU 8epOSIMHOCMEN, CMAMUCMUKU U TO2UKU.

MartemaTuka BeaeTcsi AByMs NapauieIbHbIMH 0J10KaMH: aJaredpoil 1 reoMeTpueii.

Anzedpa nanenena Ha GOpMHPOBAHUE MATEMATHUECKOTO ammapaTa Juisd pelieHus 3a7ad U3 MaTeMaTUKU, CMEKHBIX MPEAMETOB, OKpYyKarolei
peasibHOCTH. fI3BIK anreOpbl MOTYEPKUBAET 3HAUCHHE MATeMAaTUKH KaK sI3bIKa Ui MOCTPOEHUS MaTeMaTHYEeCKHX MOJelNied, MPOLeCcCOB U SBJICHUN
peasibHOro Mupa. OHOM M3 OCHOBHBIX 3aJa4 M3y4eHUsS anreOphl SIBISETCS Pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIMMOT0, B YaCTHOCTH,
JUIs OCBOEHMsI Kypca MH(OPMATHKH; OBJaJeHHWE HaBbIKAMHU NEAYKTUBHBIX paccyxaeHui. IIpeoOpazoBanue cuMBOJMYECKHX (OPM BHOCHT CBOM
crierprUecKuii BKJIaJ B pa3BUTUE BOOOpaKEHHsI, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

HpI/I HU3YUYCHUU CmamucCmuku 1 meopuu 38])0}1””-!0(,‘”18[! 060rama}0Tc;1 npeaACTaBJICHUA O COBpCMCHHOfI KapTUHE MHpa U METOAax €ro
HCCIICIO0BAHUA, (bOpMI/IpyeTCSI IIOHMMaHHUEC POJHU CTATUCTHUKH KaK HCTOYHHKa COLUaJIbHO 3HAYMMOM I/IH(bOpMaL[I/II/I, Hn 3aKIaabIBalOTCA OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHH.

T'eomempun — 0MH U3 BaXXHEUIINX KOMIIOHEHTOB MaTeMaTH4YecKoro oOpa3zoBaHus, HeoOXoaumasi JUlsl MpUoOpETeHHs] KOHKPETHBIX 3HAHHM O
MPOCTPAHCTBE M TMPAKTUYECKH 3HAYUMBIX YMEHHH, (OpMUPOBaHUS S3bIKA OINHCAHUA OOBEKTOB OKPYKAIOIIEr0 MHUpa, IS Pa3BUTHA
MIPOCTPAHCTBEHHOTO BOOOpAXKEHHs] W MHTYMIIMHM, MAaTEeMAaTHYECKON KyNbTYpbI, JUIsl 3CTETHUYECKOTO BOCIUTAHUS ydamuxcsa. M3ydeHue reomerpuun
BHOCHUT BKJIA]l B pa3BUTHE JIOTHYECKOTO MBIIIICHHS, B (POPMHUPOBAHHE MOHATHS I0KA3aTEIbCTBA.

Oonoti u3 0CHOBHBIX Yelell u3ydenlss MaTeMAaTUKH SIBJISIETCS Pa3BUTHE MBIIIJICHHS], IPEXIe Bcero (popMupoBaHue abCTPaKkTHOTO MbIILIeHUs. B
MpolLecce U3y4eHus anredpbl GOpMUPYETCS JOTUIECKOE U AITOPUTMUYECKOE MBIIIIICHUE, a TAK)KE TaKWe KaueCTBa MBIIIIEHHUS, KaK Cuja U THOKOCTH,
KOHCTPYKTUBHOCTh UM KPUTHYHOCTH. [[71s1 ajanTamuu B COBPEMEHHOM HWH(MOPMAIMOHHOM OOIIECTBE BaXHBIM (DakTOpoM siBisieTcs (pOopMHUpOBAHUE
MaTeMaTH4eCKOTO CTHJISI MBIIIIEHUS, BKIIOYAIONIET0 B ce0S HMHAYKIMIO U JAEAyKIUI0, O00O0OIIeHME M KOHKPETH3allhI0, aHaIM3 M CHUHTE3,
KJTaCCU(UKAIMIO U CUCTEMATH3AINI0, a0CTparupoBaHUE U aHAJIOTHIO.

OOyuenue anrebpe Ma€T BO3MOMXKHOCTH IIKOJHbHUKAM HAaYUUTHCS IUIAHUPOBATH CBOIO JESATENBHOCTh, KPUTHUYECKH OIICHUBATH €€, MPHUHUMATH
CaMOCTOSITENIbHBIE PEIICHNUs, OTCTAauBaTh CBOM B3TJISABI U YOIKICHHUS.



B mpouecce m3yueHuss MaTeMaTHUKU IIKOJIBHUKHM Y4YaTCsl M3jaraTb CBOM MBICIM SICHO M MCUEPIBIBAIOLIE, NPUOOPETAIOT HABBIKM UYETKOTO M
IPAMOTHOIO BBINOJIHEHUSI MAaTEMAaTHYECKMX 3allUMCed, IIPM 3TOM HCIOJb30BAHME MATEMaTUYECKOTO sA3bIKa II03BOJISIET pPa3BUBATh y YdalllMXCsA
IPAMOTHYIO YCTHYIO M IIMCBMEHHYIO PEUb.

3HaunTENbHOE BHUMAHHUE B U3JIOKEHUU TEOPETUUYECKOTO MaTepHalia Kypca yAeseTcsl €ro MOTUBALUMH, PACKPBITHUIO CYTH OCHOBHBIX ITOHSTHI,
uzeit, metonoB. OOyueHHE MOCTPOEHO Ha 0a3e TEOPHUU Pa3BUBAIOLIETO OOYYEHHs], YTO JOCTHIAETCSI OCOOEHHOCTSAMH W3JIOKEHUS TEOPETUYECKOI O
MaTepuana u ynpaXHEHHsIMUA Ha CpaBHEHUE, aHAIIN3, BBIACICHUE TJIaBHOTO, YCTAHOBJICHNE CBSI3€H, KiIaccu(UKaIuio, 0000IeHe U CHCTEMAaTH3AIHIO.
Oco00 aKIEeHTHUPYIOTCA COJEPKATEIHHOE PACKPHITHE MAaTeMaTHYECKUX MOHATHH, TOJKOBAHHWE CYIIHOCTH MAaTEMaTHYECKHX METOJIOB M 00JacTH HX
MIPUMEHEHUS], TEMOHCTpPAILUsI BO3MOXKHOCTEH NMPUMEHEHUs TEOPETUUECKUX 3HAHUU JUIsl pelIeHHs] pa3HOOOpa3HbIX 3a/]ay MPHUKIAJHOTO XapakTepa,
HampHuMep pellieHus] TEKCTOBBIX 3aJ]1ay, IEHEXKHbBIX M MPOLEHTHBIX pacu€TOB, YMEHHE M0JIb30BATHCS KOJIMYECTBEHHON HH(OpMaLMe, TpeicTaBIeH HON
B pa3iIMyYHbIX (OpMax, yMEHHE YUTATh IpapuKu.

Oco3HaHue O0IIero, CyIIECTBEHHOIO SBJSETCS OCHOBHOW 0a30oM i pellleHus yrnpaxHeHHH. BakHO NpHUBOIUTH JAeTalbHbIE MOSICHEHUS K
PELICHHUIO THUMOBBIX YIPaKHEHUH. ODTHM pacKpbIBaeTCs CyThb METOJA, MOJAX0J]a, MpeJlaraeTcsl alrOpUTM WM 3BPUCTHYECKas CXeMa pelIeHUs
YIPAKHEHUH ONPENEIEHHOIO THIIA.

biok «AnrebGpay» pa3paboTaH Ha OCHOBE aBTOPCKOW mporpammbl: Maremarmka. IIporpammer 7-11 kmaccel ¢ yriryOJIeHHBIM H3yde€HHUEM
marematuku /A.I'. Mepsnsk, B.b.Ilononckuit — M.: Benrana-I'pad, 2017r wu opueHTHpoBaHa Ha y4eOHHMK «AnreOpa. YriayOJaeHHBIN ypoBeHb. 9
kiace» A.I'. Mepsnsik, B.M. Ilonskos. — Benrana — I'pad, 2019

biok «I["'eomeTpusi» pazpaboTaH Ha OCHOBE aBTOPCKOW MpoTrpaMMbl 1o reoMmerpun «COopHHUK padounx mporpamm. ['eomerpus 7-9 kmacce», M..
«IIpocsemenue» 2014r. CocraButens: T.A. Bypmuctposa. ABtopsl JI.C. AranacsH, B.® .byry3os, C.b. Kagomues u np., ¢enepanbHOro KoMImoHeHTa
roCy/IapcTBEHHOIO0 00pa30BaTENbHOTO CTaHIApTa, PEKOMEHI0BAaHHOITO MuHHCTEpCTBOM 00pa3zoBaHus M Hayku P® u opueHTHpoBaHA Ha y4eOHUK

I'eometpus. 7-9 xnaccel : y4ed. st o0meoOpa3oBaT. opraHu3anuid ¢ mpui. Ha 3ekTpoH. Hocutene / JI. C. Aranacsas [u ap.]. — M. : [IpocBemnienue,
2014.

HaHHaﬂ InporpaMma OpHUCHTHpPOBAaHA Ha pCalIM3allMi0 CUCTEMHO - ACATCIbHOCTHOI'O IIOAXOJa K IIPpOLECCY O6y‘ICHI/I$I, KOTOpBIﬁ obecreynBaeT
COOTBCTCTBUC y‘IC6HOI>i ACATCIIBHOCTH YHAIIUXCA HUX BO3paCTy W HWHAUBUAYAIIBHOMY PA3BUTHUIO, a TaKXKE IIOCTPOCHUC paSHOO6p33HHX
HHAUBUAYAJIBbHBIX TpaeKTOpI/Iﬁ I KXKA0Tr0 ydalierocs, B TOM YUCJIC AJId O AaPCHHBIX ):[eTeﬁ.

HporpaMMa HaIlpaBJICHA Ha JOCTUKCHHUC CIICAYIOIINUX HeJIe:

L4 (I)OpMI/IpOBaHI/Ie OCJIOCTHOI'O IMPEACTABJICHUA O COBPEMCHHOM MUPC;
® DPaA3BUTHUC UHTCIIJICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yqalmuxcs, a TaKiK€ UHANBUAYAJIbHOCTHU JINYHOCTHU,
° (I)OpMI/IpOBaHI/Ie OCO3HAaHHOI'O BBI60pa HH,HHBH,HyaHLHOﬁ O6pa30BaTeHBHOﬁ TPACKTOPUH.



JInuHOCTHBIE, MeTaNlpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAaThl 0CBOCHHS CO/IeP:KAHHUA Kypca ajaredpsbl

N3yuenne anredpsl IO JAHHOM MPOTpaMMe CIOCOOCTBYET (POPMUPOBAHMIO Y YUAIIUXCSA JTUYHOCTHBIX, MeTANPEeAMETHBIX U MpeAMeTHBIX
pPe3yJbTaTOB 00YYCHHUS, COOTBETCTBYIOIIUX
TpeboBanusm DenepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOIO CTaHJapTa OCHOBHOTO O0IIEro 00pa3oBaHMSL.

JInyHOCTHBIE pe3yJIbTaThI:
1) BociuTaHue POCCUNCKON IpaskJaHCKOM MIEHTUYHOCTH: IaTPUOTU3MA, YBakeHHsI K OTeuecTBy, OCO3HAHHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKU;
2) OTBETCTBEHHOE OTHOIIICHHUE K YYEHUIO, TOTOBHOCTh U CTIOCOOHOCTh OOYJAIOIINXCS K CAMOPA3BUTHIO I CAMOOOPAa30BaHUIO HA OCHOBE MOTHBAIIUU K
00yUYEHUIO U MO3HAHUIO;
3) 0Co3HaHHBIHI BBIOOP U MOCTPOCHHE JAJIbHENIIEH HHANBUIYAIbHON TpaeKTOpuM 0Opa3oBaHus Ha 0a3e OpUEHTUPOBKU B MUpE mpodeccuit u
podeccHoHaAbHBIX MPEANOUTEHUH ¢ YUETOM
YCTOWYMBBIX IO3HABATEJIbHBIX HHTEPECOB, a TAKXKe Ha OCHOBE ()OPMUPOBAHNUS YBAKUTEIBHOIO OTHOIIEHUS K TPYAY, Pa3BUTHE OIBITA yYaCTHS B
COLIMAJIHO 3HAYUMOM TPY/IE;
4) yMeHHEe KOHTPOJINPOBaTh, OLIEHUBATh U aHAIM3HPOBATH MPOIIECC U Pe3y/IbTaT yueOHOIM 1 MaTeMaTHUeCKO! AesTeIbHOCTH;
5) yMeH#e caMOCTOSITEIbHO PaboTaTh ¢ PA3IMYHBIMUA UCTOYHUKAMU HHpOpMaIu (yaeOHbIe TOCOOus, CIPaBOYHUKH, pecypchl IHTepHeTa U T. 11.);
6) yMeHHUEe B3aUMOICMCTBOBATH C OJTHOKJIACCHUKAMU B TIpoliecce yaeOHOU NesTeTbHOCTH,
7) KpUTUYHOCTH MBIIICHUS, THULIUATUBAa, HAXOIYMBOCTb, aKTUBHOCTbD IPH PEIICHUH MaTEMaTHUYECKUX 3aa4.

MeTtanpeaMeTHbIe pe3yJabTaThI:
1) mepBOHavaNbHBIE MPEACTABICHUS 00 HAEIX U O METOJJaX MaTeMaTUKH Kak 00 YHUBEPCAILHOM SI3bIKE HAYKU U TEXHUKU, O CPEACTBE MOJAEIU POBAHUS
SIBICHUM W MPOLIECCOB;
2) yMEHHE CaMOCTOSATEIbHO ONPEAETSATH LEJIU CBOETO 00YUEeHUS U MPUOOPETaTh HOBBIE 3HAHUS, CTaBUTh U (OPMYIUPOBATH i ceOsl HOBbIE 3a/1a41 B
yué0e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH MO3HABATEIbHON NESATEIbHOCTH;
3) yMeHHEe COOTHOCHUTDH CBOU JICHCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIIATh KOHTPOJIb CBOEH AEATEILHOCTH B MPOIECCE JOCTUKEHUS
pe3yinbTaTa, OInpeleNsiTh CIocoObl JSHCTBUI B paMKaXx MPeAoKEeHHBIX YCIOBHUH U TpeOOBaHHM, KOPPEKTUPOBATH CBOU JIEHCTBHUS B COOTBETCTBHH C
HU3MEHSIOIICICS CUTYallUeH;
4) yMeHUEe ONPEEeNISITh MOHSATHS, BBISBIATh X CBOMCTBA U MPU3HAKH, CO3/IaBaTh 00OOIIEHHS, yCTaHABIMBATh aHAJIOTUH, KIacCU(PUIIUPOBATD,
CaMOCTOSITENILHO BHIOMPATh OCHOBAHUS M KPUTEPHUH JUTsl KiTacCU(UKAIINH;
5) yMeHue yCcTaHaBIUBATh MPUIHMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PacCyXJIEHUE, yMO3aKItoueHHe (MHIYKTUBHOE, IeTyKTUBHOE U TIO
aHAJIOTUH) U JIeNaTh BHIBOJIBI;
6) pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCII0JIb30BaHUS HH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHA;
7) yMeHMEe BUJETh MaTEMAaTHUECKYIO 3a/1auy B KOHTEKCTe MPOOIEMHON CUTYallMH B IPYTUX JUCHUIUIMHAX, B OKPY)KAIOLIeH XKU3HU;
8) yMeHue npaBUIbHO U JJOCTYITHO U3JaraTb CBOM MBICIH B YCTHOW U MUCbMEHHOH (opme;
9) yMeHMe HaX0IUTh B Pa3IMYHBIX HCTOYHUKAX UH(POPMAIIHIO, HEOOXOIMMYIO JJIsl PELICHUs MaTeMaTUYECKHX 3a/1a4, U IPEJCTABIIATh €€ B OHAT HOU
¢dbopme, MpUHUMATH peLICHUE
B YCJIOBUSIX HEMOJHOMN MM U30BITOYHOM, TOYHOM MIIM BEPOSTHOCTHOM MH(pOpMALINK;



10) ymenue oOpabaTeIBaTh U AaHATM3UPOBATH MOTYYEHHYIO HHPOPMALIUIO;

11) ymeHue moHUMAaTh ¥ UCMIOIB30BATh MATEMaTHUECKUE CPECTBA HATTIAHOCTH (Tpaduku, TaOIUIIBI, CXEMBI U JIp.) sl WUTIOCTPAIHH,
UHTEpIIpETALMH, apryMEHTALUH;

12) ymeHue BpIIBUraTh U PEAIM30BbIBATh TUIIOTE3bI IPU PEILIEHUN MAaTEMAaTUYECKUX 3a/1a4;

13) noHMMaHue CYIIHOCTH AITOPUTMHUECKUX JIEHCTBUN U YMEHHE JEHCTBOBATh B COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

14) ymeHune HaX0AUTh PA3IUYHBIE CIOCOOBI PELLIEHHUS] MAaTEMATUYECKON 3a/1aul, pelliaTh O3HABaTeIbHbIE U IPAKTUUECKUE 3aJaul;

15) nproOpeTeHne onbITa BHIIOTHEHUS IPOCKTHOM eI TETHHOCTH.

IIpenmeTHble pe3yabTaThl:

1) oco3HaHMe 3HaYEHUSI MAaTEMATUKH JUIs TOBCEHEBHOM KM3HH YEJI0BEKa,

2) npeacTaBIeHUE O MAaTEMAaTUYECKOM Hayke Kak chepe MaTeMaTHu4ecKou e TeIbHOCTH, 00 ATanax e€ pa3BUTHsL, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHS
LMBUIIU3ALUY;

3) pa3BuTHE YMEHHI paboTaTh ¢ yueOHBIM MaTEMaTHUYECKUM TEKCTOM (aHaJIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(POPMALIUIO), TOYHO U IPaMo THO
BBIPa)KaTh CBOM MBICIIM C IPUMEHEHHEM MaTeMaTHUYeCKON TEPMUHOJIOTUN U CUMBOJIMKU, IPOBOIUTH KiIaccu(UKaIMK, JOTHYECKHEe 000CHOBAHUS;
4) yMeHHe onepUpoBaTh MOHATHIMHU 110 OCHOBHBIM pa3ziesiaM COJIep>KaHus; yMEHUE TIPOBOINUTH JOKA3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKICHHUI;
5) yMeHue aHaM3upOBaTh, CTPYKTYPUPOBATh U OLIEHUBATh U3YYEHHBIN MPEeIMETHBINA MaTepua,

6) cuctemMaTuyecKue 3HaHUS O (PYHKIUAX U UX CBOMCTBAX;

7) NpakTU4eCKN 3HaYUMble MATEMAaTHUYECKUE YMEHHUS U HABBIKU, CIIOCOOHOCTh UX IMPUMEHEHNUS K PEIICHUI0 MaTEMaTHYECKUX U HEMAaTEMAaTHYECKUX
3ajad, MpeAIoJIaraoue yMeHus:

* BBINOJIHATh BBIYMCIICHUS C IeHICTBUTEIbHBIMH YUCIIAMU;

* pelaTh ypaBHEHUs, HEPAaBEHCTBA, CUCTEMbl YPABHEHUI U HEPABEHCTB;

* pelaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbl YPABHEHUI U HEPABEHCTB C MOJYJISMHU U ITapaMeTpaMu;

* pelaTh TEKCTOBbIC 3a]1a4l apu(PMETHUECKUM CIIOCOOO0M, C IOMOIIBIO COCTABICHUSI U PELIEHUs] YpaBHEHUH, CUCTEM YPaBHEHUH U HEPABEHCTB;

* NCIOJIb30BATh AITe€OPaNYECKUN A3bIK ISl OIIMCAHUS MPEAMETOB OKPYXKAIOIIEro MUPA U CO3AaHUs COOTBETCTBYIOIIMX MaTeMaTUYECKUX MOJIENIeH;
* IPOBOJIUTH NPAKTHUUYECKHE PACUETHI: BBIYMCICHUS C IPOLIEHTAMH, BBIYMCICHUS C YUCIOBBIMH I10CIIEI0BATEIbHOCTIMHU, BBIYMCICHUS CTATUCTHYECKUX
XapaKTEPUCTHUK, BHIOJIHEHUE

NpUOIINKEHHBIX BBIYMCICHUH;

* BBITIIOJIHSTH TOXK/IECTBEHHbIE IPe0OPa30BaHuUs pallMOHAIBHBIX BBIPAXKEHUH;

* BBITIOJIHATH ONEPALUH HaJ MHOXKECTBAMU;

* UcclleIoBaTh (GYHKIMH U CTPOUTH UX TpaduKH;

* YUTaTh U UCIOJIb30BATH HH(POPMALIUIO, IPEJICTABICHHYIO B BU/IE€ TAOJIULIBI, AUArpaMMBbl (CTOJI0YATOM MM KPYTOBOi);

* pemaTb KOMOMHATOPHBIE 3a/1a41, HAXOJUTh BEPOSITHOCTH COOBITHA.



Mecto Kypca MaTEMaTUKHU B y‘leﬁHOM IJIaHe

Ha u3ydyenun mateMaTuku B 9 Kinacce ¢ yriryOJIeHHBIM U3ydeHHEM OTBOIUTCA 238 4acoB.
( Biox «Anrebpay» 153 gaca, 6mox «I'eomerpus» 85 4acos).
W3 Hux 15 KOHTPONBHBIX PadOT (M3 HUX TEKYIIMA KOHTPOJb — 12 | BXOJHAs KOHTPOJbHASA padoTa -1, aMHHUCTpAaTHBHAS KOHTPOJbHAas padoTa 3a |
noJyroaue — 1, UTOroBasi KOHTpOJIbHAsE paboTa -1)

IlleHHOCTHBIE OPHEHTHPHI COJIePKAHUA Kypca

e  Bocnpustue okpykarolero Mupa Kak €IiHOro M LEI0CTHOTO MPH MO3HAHUU (DaKTOB, MPOIIECCOB, SIBICHUN, TIPOUCXOASIINX B IPUPOIE
1 oO11ecTBe, CpeICTBAMU MaTEMaTUYECKUX OTHOLIEHHUH (XpOHOJIOTHS COOBITHIM, TPOTSKEHHOCTh BO BPEMEHH, 00pa30BaHME 1I€JI0r0 U3 YacTel,
n3MeHeHneM (opMbl, pazmepa, Mep U T.1.);

e  MaremaTuueckue NnpeaACcTaBICHUS O YUCIIaX, BEIUUNHAX, FTEOMETPUUECKUX (PUTypax SIBISIFOTCS YCIIOBUEM LIEIOCTHOTO BOCHIPUSITHS
MIPUPO/IbI M TBOPEHU YesioBeKa (00BEKThI MPUPOIbI, COKPOBHILA KYJIbTYPhl U UCKYCCTBA U T.1.);

e  BraneHue MaTeMaTHYeCKUM SI3BIKOM, aJITOPUTMAaMHU, dJIEMEHTAMH MaTeMaTHUYE€CKON JIOTUKH MO3BOJISIIOT YIYEHUKY B €r0
KOMMYHHMKATHUBHOM JIEATENLHOCTH (apTyMEHTUPOBATH CBOIO TOUYKY 3pEHUs, CTPOUTH JIOTHYECKYIO LIEMOYKY PAaCCYKACHHM, BbIBUTaTh THIIOTE3bI,
OTpOBEpPraTh UJIN MOATBEPKIATh UCTUHHOCTD MPEIOJIOKEHNUS).

JInuHOCTHBIE, MeTaNpeAMeTHbIE U NIPeAMeTHbIe Pe3yIbTAThHI 0CBOEHHUS COJeP:KAHUS Kypca ajredpbl

N3yuenne anreOppl MO JaHHOW HpOTrpaMMe CIIOCOOCTBYET (DOPMHUPOBAHHIO y yUYAIIUXCS JIMYHOCTHBIX, METANPEAMETHBIX H MPeAMeTHBIX
Pe3yJabTaTOB OOYYCHHUsS, COOTBETCTBYIOUIMX TPEOOBaHHSIM (elepalbHOTO TOCYAaPCTBEHHOTO O00pa30BaTENLHOIO CTaHAapTa OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

JIuunocmmute pesynomamor:

1) BocmuTaHHE POCCHUICKOW I'PaKJAHCKON MICHTHYHOCTH: MATPHOTHU3M, yBakeHUs K OTeuecTBY, OCO3HAHUS BKJIaJa OTCYCCTBEHHBIX YYCHBIX B
pa3BUTHE MUPOBON HaYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS K CAMOPA3BUTUIO U CaMOOOpa30BaHHIO Ha OCHOBE
MOTHBALMH K 0OY4EHHIO U IO3HAHUIO;

3) O0CO3HaHHBII BHIOOP U MOCTPOCHHUE JABHEHINCH MHAMBHIYAIbHOW TPaeKTOpUH 0Opa3oBaHus Ha 0a3e OPUCHTHPOBKH B MHUpeE mpodeccHil u
poecCHOHANBHBIX MPEANOYTEHUHN ¢ y4EeTOM YCTOWYMBBIX NO3HABATENIbHBIX UHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHMS YBaKUTEIBHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHUE OIBITA yYacCTHsI B COLIMAILHO 3HAUUMOM TPYIIE;

4) yMeHue KOHTPOJIHPOBATh, OLCHUBAThH U aHAITM3UPOBATH MTPOLIECC M PE3YNIbTAT YUeOHON U MaTEeMaTHIECKOH ACSTENbHOCTH;

5) yMeHHe caMOCTOSITENIbHO PaboTaTh C PAa3TMYHBIMU HCTOYHUKAMU HHpopManun (yueOHbIe TTOCOOUS, CIIPABOYHUKH, pecypchl VIHTepHeTa U T.IL);

6) yMeHHe B3aMMO/ICHCTBOBATH C OJTHOKIIACCHUKAaMH B TIPOLIECCe YICOHOM NeATEIbHOCTH;

7) KpPHUTHUYHOCTH MBIIUICHUS, MHUIIUATHBA, HAXOJYUBOCTh, aKTHBHOCTH ITPH PEIICHHH MaTeMaTHYECKHUX 3a/1ad.



1)
2)

3)

4)
5)

6)
7)
8)
9)

Memanpeomemmnule pesyivmamal:
[IEpBOHAYAJIbHBIE MPEACTABICHUS 00 HAESIX U O METOJaX MaTeMaTUKU Kak 00 YHUBEPCAIbHOM $3bIKE HAyKM U TEXHHUKH, O CPEJICTBE
MOJEJIMPOBAHUS SBJICHUM U IPOLIECCOB;
YMEHHE CaMOCTOSITENIHO OIPENENATh IeNTd CBOEro oOydeHHsl U MpHoOpeTaTh HOBBIC 3HAHHsS, CTaBUTHh M (POPMYIHPOBATH JUIs ceOs HOBBIE
3aJ1auu B yueOe, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH NIO3HABATENBHOM €A TENILHOCTH;
YMEHHE COOTHOCHUTH CBOU JEUCTBUSA C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH NEATENILHOCTH B IPOLECCE TOCTHKEHUS
pe3yibTaTa, ONnpeaesaTh ClIocoObl IEUCTBUN B paMKaxX MPeAIoKeHUN yCI0BUM U TpeOoBaHHM, KOPPEKTUPOBATh CBOU JAEUCTBHS B COOTBETCTBUH
C U3MEHSIOIIEHCS CUTYyalNeN;
YMEHHE OIpEeNeNsTh MOHSATHUS, BBISBIATH UX CBOMCTBA M NPU3HAKH, CO3/AaBaTh OOOOIIEHHUS, yCTaHABIMBATh aHAJOTUH, KIacCU(ULIMPOBATH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH ISl KJIaCCU(PUKAINY;
YMEHHE YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH JOTHUYECKOE PACCyXJACHHE, YMO3AKIIOUeHHe (MHAYKTUBHOE, IEAYKTUBHOE U
10 aHAJIOTUH) U JIeNIaTh BBIBOIbL;
pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT UH;
yYMEHHE BHIETh MaTEMaTUYECKYIO 3a7jady B KOHTEKCTE IPOOJIIEMHOM CUTYallly B IPYTUX TUCIUILUIMHAX, B OKPYXKAIOUIEH KU3HH;
yYMEHHE NMPaBUIbHO U JOCTYITHO M3J1araTh CBOM MBICIH B YCTHOW U MUCbMEHHOH (opMme;
YMEHHE HAXOAWTh B PA3IMYHBIX HMCTOYHHKAX HH(MOpMAIMIO, HEOOXOAUMYIO AJIsl PElIeHUs MaTeMaTU4YecKUX 3a7ady, U IPEJCTaBISITh €€ B
TIOHSATHOM (hopMe, MPUHUMATD PEIICHUE B YCIOBUSIX HETIOJHOM MIJIM U30BITOYHON, TOUHOH MIJIM BEPOSTHOCTHOW MH(OpMAIINH;

10) ymenue 006pabaThIBaTh M aHAIM3UPOBATH MOJTYYCHHYIO HHPOPMAIIHIO;
11) yMeHue MOHWUMATh W HCIOJb30BaTh MaTEMATHYECKHE CPEACTBA HArIIAHOCTH (rpaduku, TaOIMIBI, CXeMbl M 1p.) IS HUTFOCTPAINH,

UHTEpIIpETAINH, apryMEHTaI1H;

12) yMeHue BBIIBUTATh M PEATU30BBIBATH TUIIOTE3bI IPU PEIICHHNHA MAaTEMAaTHUYECKHX 33/1a4;

13) moHrMaHue CyIHOCTH AJITOPUTMHUYECKUX JICHCTBUI U YMEHHUE ICHCTBOBATH B COOTBETCTBHHU C MPEATIOKECHHBIM aJITOPUTMOM;
14) ymeHHe HAXOUTh PA3IMYHbBIC CIIOCOOBI PELICHUS MAaTEMATHYECKOH 3a/1a4u, peliaTh O3HABATEIbHBIC M IPAKTHUCCKHE 3a/1a4H;
15) mpuroOpeTeHre ONbITA BHITOIHEHHS IPOSKTHON JESITEIbHOCTH.

1)
2)

3)

4)

Ilpeomemnmnoie pesynomamot:
OCO3HAaHME 3HAYECHHUS MaTEMAaTHKHU ISl IOBCEIHEBHOM )KU3HU YEIOBEKA;
MPEJCTaBJICHHE O MAaTEMAaTUYECKOH HayKe Kak cepe MaTeMaTHIECKOH eI TeIbHOCTH, 00 JTarax ee pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUT U
UBHUIIM3AIIH;
pa3BUTHE YMEHUI paboTaTh C yUeOHBIM MaTEMAaTUIECKUM TEKCTOM (aHAIM3UPOBATH, U3BIIEKATh HEOOXOUMYIO HHPOPMAIIHIO), TOUYHO U
I'PaMOTHO BBIP&XATh CBOM MBICIIU C IPUMEHEHHEM MaTeMaTHYECKOW TEPMUHOJIOTMH U CUMBOJIMKH, POBOIUTh KIIACCH(HUKAIINH, IOTHICCKUE
000CHOBAHHS;
YMEHHUE ONEPUPOBATH MOHITHUSIMH 110 OCHOBHBIM Pa3JieliaM COJICPKAHUS; YMEHHE MTPOBOJIUTH JI0KA3aTeIbCTBA MATEMATHUECKUX YTBEPIKICHUM;



5)
6)
7)

YMEHUE aHAIU3UPOBATh, CTPYKTYPUPOBATH U OLIEHUBATH U3YYEHHBIN IIPEAMETHBIA MaTepUal;

CHCTEMAaTHYECKHE 3HaHUS O QYHKIUSAX U UX CBOHCTBAX;

[IPaKTUYECKH 3HAUMMBbIE MATEMAaTUYECKHE YMEHUS U HAaBbIKU, CIIOCOOHOCTh UX IPUMEHEHUS K PELICHNIO MaTEMaTUUECKUX 3a/1a4,
IIPEAIIOIAralOIINe YMECHHUSA:

®  BBINOJIHATH BBIUNCIEHUS C JEHCTBUTEIbHBIMU YU CIAMH;

® pelarb ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;

e peliath ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPAaBHEHUI U HEPABEHCTB C MOJYJISIMU U ITapaMeTpaMy;

® pemarb TEeKCTOBBIE 33a/1a4M apUPMETHUECKUM CIIOCOOOM, C TIOMOIIBIO COCTABIIEHHUS U PELIEHHs YpaBHEHUN, CUCTEM YpaBHEHUHN U
HEPABEHCTB;

® HCIIOJIb30BaTh aIreOpanyecKuil I3bIK JJIs ONMCAHUS IPEIMETOB OKPYXKAIOIIEr0 MUPa U CO3/IaHUSI COOTBETCTBYIOIIMX MaTeMaTHUYECKUX
MOJEIEH;

® TIPOBOJUTH MPAKTHYECKHUE PACUETHI: BBIYUCICHHUS C MPOLIEHTAMH, BBIYHCIICHUS C YUCIIOBBIMH TTOCIIEA0BATEIBHOCTSIMH, BEIYUCIICHHS
CTAaTHCTUYCCKUX XapaKTEPUCTHK, BHITOJTHCHUE IPUOJIMKEHHBIX BEIYUCIICHUN;

BBITIOJTHATH TOXKJIECTBEHHBIE TIPe00pa30BaHus pallMOHATBHBIX BEIPAKCHUH;

BBITIOJTHATE OTIEPAIINH HAJ MHOYKECTBAMHU;

UCCIenoBaTh GYHKUUU U CTPOUTH UX TpapuKu;

YUTATh U UCIOJIb30BaTh HH(OPMAITUIO, TTPEICTABIICHHYIO B BUC TaOIHUIIbI, TUArPaMMBbI (CTOJIOUATON HIIH KPYTOBOH);

pematb KOMOMHATOPHBIE 337a4, HAXOIUTh BEPOSATHOCTU COOBITUH.

Ils1anupyemMble pe3yJbTaThl 00y4eHUs ajaredpe ¢ yriyoJeHHbIM H3yYeHHeM MAaTeMATUKHU

Anredpanyeckue BbIpasKeHUsI

Vuenux nayuumcsi:
OIEPHPOBATh TOHATHSAMH: TOXKICCTBO, TOXKJICCTBEHHOE MpeoOpa3oBaHWE, pellaTh 3ajadyd, cojepxkamue OyKBEHHBIC TaHHbBIE, paboTarh C
bopmynamu;
OIIEPUPOBATH TIOHATHEM KBaJPATHOTO KOPHS, IPUMEHSTh MMOHITHE KBAJPATHOTO KOPHS M €r0 CBOMCTBA B BHIYUCIICHUSIX;
BBITIOJIHATh TIPE00pa30BaHusI BRIPAKCHUH, COJIEPIKAIIUX CTEIICHHU C IIEIBIMH ITOKA3aTeIIMU U KBaJPaTHBIC KOPHH;
BBITIOJIHATh  TOXJICCTBCHHBIC IPEOOpA30BaHUs PALMOHAIBHBIX BBIPAKCHWH HAa OCHOBE TMpaBWI JCWCTBUH HAJ MHOTOWICHAMU U
anreOpandeckuMu ApoOsMHu;
pacro3HaBaTh YaCTHbIE BUbI MHOTOUIEHOB (B YaCTHOCTH, CAMMETPUYECKHE) U UCHOIb30BaTh X COOTBETCTBYIOIINE CBOMCTBA;
BBITNOJIHATE Pa3IOKEHNE MHOTOUJICHOB HA MHOXKHUTEH;
BBITOJIHATS JI€JICHHE MHOTOYJICHOB;
HaXO/IUTh KOPHH MHOTOYJIEHOB.

Yuenux nonyuum 603moorcHocms:



BhINONHATE MHOTOIIArOBBIE TPE0Opa30BaHus PAOHATBHBIX BBIPAKCHHA, TPUMEHSISI IIMPOKUNA HAOOp CIIOCOOOB U MPHUEMOB;
[TpuMeHsTH TOKECTBEHHBIE TPEOOPa30BaHMs PAIMOHAIBHBIX BRIPAXKEHUH I PELICHUS 3a]a4d U3 Pa3IMYHbIX Pa3/IeioB Kypca.
YpaBHeHust

Yuenux nayuumcsa:
Pemrate 0CHOBHBIE BUBI PALITMOHAIBHBIX YPABHEHUN C OJJHOW IIEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHUH C ABYMs IEPEMEHHBIMY;
Pemrate ypaBHeHus, coepKalie 3HaK MOyJs, YpaBHEHUS C IapAMETPAaMHM, YPABHEHHUs C IBYMS IIEPEMEHHBIMU;
[lonumarb ypaBHEHHE KaK Ba)KHEHIIYIO MAaTEMaTUYECKYIO MOJEIb JJI ONUCAHUS M U3Yy4EHHUsS Pa3HOOOpPa3HbIX pealbHbIX CUTYallUi, pelarhb
TEKCTOBBIE 33/1a4M areOpanuyeckuM METOJI0M;
[IpumensTs rpaduyeckue npeacTaBIeHUs JUIsl UCCIEI0OBAaHUS YPaBHEHUN C OJHON U JIByMsI IEPEMEHHBIMHU, HCCIEA0BAaHUS U PEIIEHUsI CUCTEM
YPAaBHEHUH C JBYMsI IEPEMEHHBIMM.

Yuenuk nomyuum eosmoorcnocmo:
OBnafeTs CIEeNHATBbHBIMU NPUEMAMH PEIICHUs] YPAaBHEHWW C OJHOM M JBYMs NEPEMEHHBIMM M CHUCTEM YPAaBHEHUH; YBEPEHHO INPUMEHSATH
arrmapar ypaBHeHI/Iﬁ AT pECHICHHU A pa3H006paSHBIX MaTEMAaTUYCCKUX U MPAKTUYCCKUX 3a/ia4d, a TAKXKE 3a/Ja4 U3 CMCKHBIX TUCHHUILIINH,
[IpumensTh rpaduueckre NpeaCcTaBiICHUs Ul UCCIeI0OBAaHUS YpaBHEHHM U CUCTEM YpaBHEHUH € TapaMeTpaMH.

HepaBencrBa

Yuenuk nayuumcs:
[ToHuMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHbBIE C OTHOILIEHUEM HEPAaBEHCTBA, CBOMCTBA YHUCIIOBBIX HEPABEHCTB;
PemaTte HepaBeHCTBA, CUCTEMBI U COBOKYITHOCTH HEPABEHCTB C OJHOM MEPEMEHHOM;
Pemats kBajgpaTHBIC HEPABEHCTBA, UCIIOJIB3YS TpadUUeCKUil METO U METO]l HHTEpPBAJIOB;
Pemats HepaBeHCTBA, coJepKalllie 3HaK MOTYJIS;
HccnenoBaTh U pemiaTth HEPaBEHCTBA C TapaMeTpaMu;
Jloka3bIBaTh HEPABEHCTBA;
Hcnonb30BaTh HEpaBEHCTBA MEXAY CPEIHUMU BEIMUYMHAMU U HepaBeHCTBO Komm — ByHSKOBCKOTO Ui pelieHHs] MaTeMaTUYeCKuX 3aj1ay U
JI0Ka3aTeJIbCTB HEPABEHCTB;
PemaTh HepaBeHCTBA M CUCTEMbI HEPABEHCTB C IBYMsI IIEPEMEHHBIMH;
[IpuMeHsTH anmapar HepaBEHCTB JJIS PEIICHUS 3a[1a4 U3 PA3IUYHBIX Pa3AeIOB Kypca U CMEXHBIX AUCIUIUIHH.

Yuenux nOYyuyum 603MONCHOCMb !
OcBouth pazHOOOpa3HbIEe TPUEMBI I0Ka3aTeIHCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapaT HEpaBEHCTB U CUCTEM HEPaBEHCTB JJIs PelIeHUs
pa3zHoO00pa3HBIX MAaTEMAaTUYECKUX U MPAKTHUUECKUX 3a/1a4, a TAaKXKe 3a7ad U3 CMEKHBIX TUCIUTLINH;
[TpumensTH rpaduueckre MpeaCcTaBiICHUs TSl KCCIeI0BaHUs HEPABEHCTB U CHCTEM HEPaBEHCTB C MapaMeTpaMHu.



MHuo:xkecTBa

Yuenuk nayuumcs:
[ToHMMAaTh TEPMUHOJIOTMIO U CUMBOJIUKY, CBSI3aHHBIE C IOHATHEM MHOXECTBA;
BrinosHATE onepanyu HajJ MHOKECTBAMU, YCTAHABIIMBATh B3aUMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBAMU;
Hcnonb30BaTh HaYaIbHbBIE TPEACTABICHHUS O MHOYKECTBE JICMCTBUTEIIBHBIX YUCETL.

Yuenuk nonyuum eozmoorcnocms.
Pa3BuBarh npeacTaBieHre O MHOKECTBAX;
[IpumeHATH onepanuy HaJl MHOKECTBAMH JIJIs1 PELIEHUS 3a]1a4;
Pa3BuBaTh mpeACTaBICHHUE O YMCIIE U YUCTOBBIX CUCTEMAX OT HATYPAIbHBIX IO AEHCTBUTEIBHBIX YACEIT; O POJIM BHIYUCICHUH B IPAKTUKE;
Pa3Buth 1 yriyOuTh 3HAHUS O IECATUYHOMN 3aMUCH NEUCTBUTENBHBIX Yncel (IEPHOIUIECKIE U HETTEPUOUUECKHIE TPooH).

OCHOBBI TEOPUHM 1JTUMOCTH

Yuenuk mayuumcs:
[ToHuMaTh TEPMUHOJIOTHIO ¥ CUMBOJIUKY, CBSI3AHHBIC C TIOHATHEM JCITUMOCTH;
[IpuMeHSTh OCHOBHBIE CBOMCTBA JCIIMMOCTH HAIIEO ISl PEeIISHUS YPAaBHEHUH C JIBYMS MIEPEMEHHBIMU B 1IETIBIX (HATYPAIbHBIX) YHCTIAX;
Jloka3pIBaTh CBOMCTBA M IPU3HAKU JIETMMOCTH HAIIEJNO;
Hcnonp3oBath mprieM HaXO0XICHUS HaWOOJBIIETr0 OOIIEro MEIUTENsl M HAaWMEHBIIETOo OOIIEro KpaTHOTO JBYX HATypajdbHBIX YHCET IS
pelIeHus 3a/1a4;
Hcnonb30BaTh KAHOHUYECKOE PA3JIOAKEHHE COCTABHOTO YMCIIa HA TPOCTHIE MHOKUTENM TP PEIICHUH 3a/1a4.

Yuenuk nonyuum 6ozmoorcnocms.
Pa3BuBath npeacTaBieHUE O TEOPUU JETUMOCTH;
Hcnonb30BaTh CBOKMCTBA ACIMMOCTH ISl PEIICHUS MaTEMAaTUUECKUX 3aJ1a4d U3 Pa3IMuHbIX pa3esioB Kypca.

DO yHKIUHA
Yuenuk nayuumcs:

[Tonumarsb 1 UCNoab30BaTh GYHKIMOHATbHBIC TIOHATHUS, S3bIK (TEPMUHBI, CAMBOJIUYECKHE 0003HAUECHHS);
[Tonumath (yHKIHMIO KaK BaKHEHIIYI0 MaTeMaTHYECKYI0 MOJEJb Ui ONKCAHUS IMPOLIECCOB U SIBICHUN OKPYXKAIOIIETO MHUpPA, MPUMEHSThH
(YHKIIMOHATBHBIM S3BIK JUIS OMUCAHUS M HCCIIEIOBAHUS 3aBUCUMOCTEH MeEXAy (PU3NYECKHMMH, SKOHOMUYECKUMU U TOMY MOAOOHBIMU
BEJIMYMHAMU,
Crpouts rpaduku dMeMEeHTapHBIX PYHKIUN, UCCIIEAOBATh CBOMCTBA YMUCIOBBIX (DYHKIMI HA OCHOBE M3YYECHUS CBOMCTB UX I'pa(UKOB;
Crpouts rpaduku GyHKIUH C TOMOIIBIO FTEOMETPUIECKHUX MpeoOpa3oBaHuil GuUryp.

Yuenux nonyuum eozmoorcnocms.
[IpoBOIUTH HICCNENOBAHMS, CBA3AHHBIE C U3yYCHHEM CBOWCTB (DYHKIMI, B TOM YHUCIIEe C UCTIOJIb30BAaHUEM KOMIBIOTEPA; Ha OCHOBE I'paUKoOB
W3YYEeHHBIX (DYHKIUH CTPOUTH OoJiee ClIoKHbBIE TpaduKH (KyCOUHO-3a/JaHHbIC, C «BBIKOJIOTBIMIAY» TOYKAMH H T.I1.);
Hcnonb3oBath (hyHKIIMOHATBHBIC MTPEICTABICHHS U CBOMCTBA (DYHKIIMH AJIs pelIeHus] MaTeMaTUYeCKUX 3a/a4 U3 pa3IUYIHbBIX pa3JesioB Kypca.
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YucaoBble MOCTIEI0BATEIbLHOCTH

Yuenux nayuumcsa:
[loHuMaTh U UCIOJIB30BATH SA3bIK MOCIIEA0BATENBHOCTEN (TEPMUHBI, CUMBOJHNYECKHE 0003HAUEHUS);
[TpumensTe GopMyIbl, CBA3aHHBIE C apU(HMETHUECKON M TEOMETPUUYECKON MPOTPECCHEl, U armapat, COPMHUPOBAHHBINA NMPU U3YYCHUU JIPYTHUX
pa3aeoB Kypca, K PEIIEHUIO 33/1a4, B TOM YUCJIE ¢ KOHTEKCTOM U3 PEAIbHOW KU3HU;
[ToHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C ITIOHATHUEM IIPEEIIa MTOCIEI0BATEIBHOCTH;
IIpuMeHATh OHATHE NpeAea MOCIEI0BATEIBHOCTH U1 OIIPEACIICHUS CXOIAIIENCS OCIEN0BATEIbHOCTH.

Yuenuk nonyuum 603moorcnocmy:
PemaTte kKOMOMHHMpOBaHHBIE 33/1a4M C MpUMEHEHHE (OpPMyJ 7-TO YHCIAa U CYMM 7 TEPBBIX UICHOB apU(PMETHUUECKON M TreoOMEeTpUUECKOn
MIPOTPECCUM, IPUMEHSS IIPU 3TOM allapaT YpaBHEHUH U HEPABEHCTB;
[lonumarp apupMETHUECKyI0 U TE€OMETPUUECKYIO0 MPOrpeccHMd Kak (YHKIUM HaTypaJbHOTO apryMEHTa; CBS3bIBaTh apU(METHUYECKYIO
IIPOTPECCUIO C TUHEHHBIM POCTOM, T€OMETPUYECKYIO — C SKCIIOHEHIIUAIBHBIM POCTOM.

DJieMeHThI NPUKJIATHON MATEMATHKH

Yuenuk nayuumcs:
CocTaBisaTh MaTeMaTHUYECKHE MOJIETHN pealbHBIX CUTYallui U pelaTh NpUKIaJHble 3a1a4u;
[IpoBOIUTH MPOLIEHTHBIE PacueThl, IPUMEHSTH (POPMYITY CIOKHBIX IPOLIEHTOB ISl PEIIeHUS 3a/1aY;
Hcnonb30Bath B X0/I€ peIICHUs 3a/1a4 3JIeMEHTapHbIE MIPE/ICTaBICHHUS, CBSI3aHHbIE C MPUOIMKEHHBIMHU 3HAUCHUSAMHU BEJIMYUH;
[IpencraBisTh naHHBIE B BUIE TaOIHI], KPYTOBBIX M CTOJIOYATHIX JUAarpamm, rpauKosB;
Hcnonp3oBath npocreiinme crnocoObl MPEACTaBICHUS U aHaIW3a CTAaTUCTHYECKUX JAaHHBIX: CpelHee 3HaueHHe, MOJa, pa3Max, MeauaHa
BBIOOPKH.

Yuenuk nonyuum 603moorcnocmy:
[ToHSTH, YTO YMCIOBBIE JaHHBIE, KOTOPHIE MCIONB3YIOTCS U XapaKTEPUCTUKUA OOBEKTOB OKPYXKAIOUIEro MUPA, SBISETCS MPEUMYILECTBEHHO
NpUOIKEHHBIMH, YTO M0 3alKCH MPUOMKEHHBIX 3HAYCHHM, coOJepKamuxcsi B HHOOPMAIMOHHBIX HMCTOYHHKAX, MOKHO CYAUTH O
MOTPEIIHOCTH MPUOTMKECHHUS,
[TproOpecTy OMBIT MOCTPOSHUS U U3YUEHHUSI MAaTEMATHUECKUX MOJIENEH;
[ToHSTH, YTO MOTPENIHOCTh PE3yAbTaTa BHIYUCICHUH J0JKHA OBITH COU3MEPUMA C MOTPEIIHOCTHIO HCXOIHBIX TaHHBIX;
[TproOpecty mepBOHAYANBHBIN ONBIT OpraHU3alMi cOOpa JAHHBIX MPHU MPOBEACHUU CTATHCTUYECKOTO HMCCIEAOBAaHHUSA, B YACTHOCTH OMpOCa
OOIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAJTN3, PEACTABIATh PE3YIbTATHI UCCIEAOBAHUS B BUJIE TAOIHIIBI, THATPAMMBI.
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DJieMeHThl KOMOMHATOPUKHU M TEOPUHU BePOSITHOCTE

Yuenuxk nayuumcs:
e Jloka3bIBaTh YTBEPXKICHUSI METOJIOM MAaTEMAaTUYECKON UHIYKIINH;
e Pemars KOMOMHATOPHBIC 33/1a4M HA HAXOXJCHUE Ynca 0OBEKTOB WM KOMOWHAIINIA;
e HaxoauTp 4acTOTy U BEPOSITHOCTH CITy4aifHOTO COOBITHSL.

Yuenuk nonyuum 6ozmoorcnocms.
e [IpuoOpecTH OIBIT MPOBEICHUS JOKA3aTEIHCTB HHIYKTUBHBIM METOJOM PACCYKICHHIA;
e [IpuoOpecTy OMBIT MPOBEACHHS CIIyYalHBIX SKCIIEPUMEHTOB, B TOM UYHCJIE C TIOMOMILI0O KOMITBIOTEPHOTO MOJICTUPOBAHMS, HHTEPIIPETAIIUN UX

pe3ynbTaToOB;

e Hayuutbcs mpuemam perreHus KOMOMHATOPHBIX 3a71a4.

Conep:xanue 0Ji0Kka ajaredppl ¢ yriay0JeHHbIM U3yYeHHEeM MATEMATHKH.

IMoBTOpenne maTepuasia 8 kiacca (8 yacon)

OcHOBHas 1elb — Ha BBOJHOM ypOKe MOBTOPUTH MaTepuai 8 Kiacca.

KBaaparnunas ¢pyHnkuus (37 yacoB)

[Tepemennbie Benmuuubl, oHsTHe GyHKinU. CriocoOsl 3aganus Gpyakuuu. ['paduk dynkuuu. Jluneinas ¢pyukius. Oynknuu | x |, [X], {x},
sgn x, k/x. IIpeodpazoBanue rpadukoB GyHKIHMI (MapaIeIbHBIN IEPEHOC, pacTshKeHue, ckatre). IloctpoeHune rpagukoB QYHKINH, COAEPKAIINX
3HaK Moayis. KBaapartnunas GyHKIMsI. 3aBUCMMOCTh CBOMCTB KBaIpAaTUIHOW (PYHKITHH X2+ px + q oT ko3 dunmreHToB p u . [Ipumepsr
3aBHCHMOCTEH, BBIPAXKAIOIIUXCS KBaApaTHUHOHN dyHKuuel. IpobHo-nunelinas ¢dynkuus u ee rpaduk. YetHsle u HeueTHbIe yHKIIMU. Bo3pacratoniue
u yosiBatomue pynkiuu. Hanbosnpiee u HauMeHsbllee 3HaueHUs! yHKIUU Ha TpoMexyTke. Touku MmakcumyMa u MUHUMYMa. [Ipumepst
MCCIICIOBAHUS HEKOTOPBIX PAIllMOHATBHBIX (PYHKIKI 1 ocTpoeHHe rpadukoB ux ¢yHkimid. [Toctpoenue rpaduka Gyukuuu 1/f . Urenue rpaduxon
dbynaknuii. KBagparuanas GyHkius, rpa@uk KBaapaTHIHON (GYHKITUH, OCh apaboibl, popMyiia abciucchl napadosibl, HalpaBIeHUE BETBEH 1apadoJIbl,
QJIITOPUTM MOCTPOEHUS apadOIbI

[IpumeHeHne CBOMCTB KBapaTUYHON (DYHKIIMH K PEIICHHIO 331a4 Ha HAXOXKICHHE HauOOJIbIINX U HAUMEHbIINX 3HaueHui. [Tlonstue o
MPOCTEHIINX MaTEeMAaTUYECKUX MOAETIX. DYHKIIMH B SKOHOMHUKE.

OcHoBHas 1enb — cHopMyIUpOBaTh MpeACTaBICHHE O (YHKIIUU KaK COOTBETCTBUU MEX]y ABYMSI MHOKECTBAMU; YKPEMUTh HABBIKU
HAX0XJACHUS 3HauUeHUl QYHKUUN, 3aJaHHBIX POpMYIIOii, Tabnuiel, rpaduKoM; HAyYUTh MIPOBEICHUIO UCCIIeOBaHMs (PYHKIIMH, YKa3aHHBIX B
MporpaMMe, IEeMEHTapPHBIMH CPEICTBAMHU; OBJIA/IETh OCHOBHBIMH MPHUEMaMH MpeoOpa3oBaHuil rpaKOB U MPUMEHSTh UX IIPU MMOCTPOCHUU TPadUKOB;
HAy4YUTh IPUMEHEHUIO IpaMKOB JTMHEWHOM, KBaJpaTUUHON U IpOOHO-TMHEHHOM QyHKIMI K pelIeHnIo ypaBHEHUH, HEPaBeHCTB, CUCTEM YpaBHEHUN U
CUCTEM HEPaBEHCTB.

[Tpu n3yueHnn 3TOM TEMbI ydaluecs: BCTPEUAOTCS ¢ IOHATHEM aCUMIITOTHI IIPH MOCTpOeHUU rpadukoB ¢pynkimit 1/f u rpadukoB qpoOHO-

JIMHENHBIX (I)yHKLII/Iﬁ VYyaiuecs 3HaKOMSTCS C IOHATHEM MaTeMaTHYSCKOM MOIEIH SKOHOMUYECKUX mponeccoB.
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YpaBHeHHsI ¢ ABYMSI IepeMEeHHBIMH W UX cucTeMblI (20 4acoB).
VYpaBHeHUsI ¢ OJJHOM MEepEeMEHHOM, paBHOCHIIbHBIE YpaBHeHUs. CreacTBus ypaBHeHU. [lenbie paonansubie ypaBHeHus. OCHOBHbBIE Me-
TOJbI PELICHUS LIEIbIX PAlMOHAIBHBIX YpaBHEHUN (METOJ pa3Jio’KEeHUs Ha MHOKUTENN, BBEJICHHE HOBOM nepemeHHol ). @opmyisl Buera s
ypaBHEHHUH BBICIINX cTereHel. [[poOHo-palioHanbHble YpaBHEHUS.

OcCHOBHBIE OIIPEAETICHHS U METO/IbI PEIICHUS CUCTEM YpPaBHEHHM (METOJI IOJICTAHOBKH, METO/I  allre0panyecKoro CII0KEHUs ypaBHEHUHN, METO/]
3aMEHbI IEPEMEHHON, METO/] Pa3JIO’KEHUS HA MHOXKHUTENN). Y paBHEHHSI U CUCTEMBI YpaBHEHUI ¢ mapaMmeTrpamu. ['eoMeTpuyecKuil CMbICIT MOAYIIS
YHUCIa.

I'pacdmueckas uHTEpIpeTallUsl ypaBHEHUH C IByMsI IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CHCTEM.

OcHOBHas 1eNb — BbIpad0OTaTh YMEHHE PEIIaTh PAllMOHAIbHBIE YPABHEHMS U CUCTEMbI PallMOHAIBHBIX YPAaBHEHUHN PAa3IMYHBIMU METOIaMU;
M0Ka3aTh yYalIMMCsl CIOCOOBI HaX0XKACHHSI pallMOHATIbHBIX KOPHEHN IEJIbIX pallMOHAIbHBIX YPaBHEHUI U CUCTEM ypaBHEHUM; BEIpaOOTaTh yMEHUE
peniaTh NpOCTEUIINE UPPALUOHAIBHBIE YPABHEHUS.

[Ipy n3ydeHnu 3TON TEMBI ydaluecs: NEPEXOAAT OT U3yUEHUS JTMHEWHBIX U KBAJIPaTHBIX YPABHEHNUN K PEIICHHUIO YPABHEHNUN C OAHOU
nepemenHo# oomiero Bua f(X) = g(x). Ocoboe BHUMaHue yaensiercs ciay4vato, koraa f(X) u g(X) — uensie parroHaabHbIe BRIpOKEHUs. B cBsi3u ¢
3TUM 00JIbIIIOE BHUMAaHUE YJENeTCs BOIIPOcaM JIEIeHHUsI MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM. BBOIUTCS MOHATHE KOPHS MHOTOUJICHA.
Hoxka3zpiBaetcst Teopema besy. JlJist HaX0kI€HUS 3HAU€HU MHOTO4IEHA MPU 3aIaHHOM 3HAY€HUU MEPEMEHHOM BBOIUTCS cxema ['opHepa.
JloKa3bIBaeTCs, YTO MHOIOWIEH CTENEHH N HE MOXKET UMETh 0oJjiee 4eM N pa3InYHbIX KOpHEH. YUnThIBas, 4TO IPU PELIEHUN PacCMaTpUBAEMBbIX
YPaBHEHH MOTYT INOSBIATHCS IOCTOPOHHUE KOPHH U IPOUCXOAUTH MOTEPSI KOPHEH, JOCTATOYHO BHUMAHUS YJEIIA €TCS BOIIPOCAM PaBHOCHIBHOCTU
YpaBHEHUU.

JlaeTcst 000CHOBaHME PEIICHUS TIENIBIX PAlMOHATIBHBIX YpaBHEHUH P, (x) =0 METOJ0M pa3iio>KeHUs JIEBOW yacTu Ha MHOuTenu. Cpeaun
YpaBHEHHIA, KOTOPBIC YCIIEIITHO MOKHO pEIIaTh BBEICHHEM HOBOM IMEPEMEHHOM, paCCMOTPEHBI ypaBHeHHs Buaa (x + a)(x + b)(x + ¢)(x + d) = 4,
ecin a + d = Db + ¢; Bo3BpaTHBIC ypaBHEHUS, OJTHOPOIHBIC ypaBHeHUs. Jlarorcst opmysibl Buera [uisi ypaBHEHHH BBICHIMX CTEIICHEH.

Pemenue cucrem panvoHaIbHbIX YpaBHEHUN IPOBOJUTCS KaK M3BECTHBIMU pPaHee ydallluMCsl METOIaMU MOACTaHOBKH U alre0pandecKkoro
CJIOKEHMsI YPaBHEHUH, TaK M METOJOM 3aMEHBI IEPEMEHHON U METOAOM PA3JIOKECHUS Ha MHOXKUTENN. [IponoinkaeTcs usydeHue peleHns ypaBHEHUN
U CUCTEM YpaBHEHHUN ¢ nmapameTrpaMu. IlokazaHel BO3MOKHOCTH pealbHOIO UCIOIb30BaHUS PE3YJIBTATOB PEIIEHUS CUCTEM PAllMOHAIBHBIX
YPaBHEHUH IJI aHAJIA3a U UCCIIEIOBaHM HEKOTOPBIX SKOHOMHUYECKUX 3a/1a4.

HepaBeHcTBa ¢ ABYMS IIepeMEeHHBIMH M HX cHCTeMbl. JIoKa3aTebcTBO HepaBeHCTB (18 gacos).
Panmonansubie HepaBeHCTBA. OCHOBHBIC OIpeieiieHrs. PelieHne 1eabpiX paiMoHaIbHBIX HEpaBEHCTB. MeTo 1 mHTepBasioB. Pemenne qpoOHO -
paloHaIbHBIX HepaBeHCTB. Jloka3aTenbcTBO HepaBeHCTB. [ paduyeckoe pelieHne HepaBeHCTB U CUCTEM HEPABEHCTB C JIBYMsI HEM3BECTHBIMHU.

OcHOBHa4 1elb — BbIPAa0OTATh HABBIKU PEUICHHS] PAIMOHATFHBIX HEPABEHCTB U MPOCTEUIITNX HPPALIMOHALHBIX HEPABEHCTB, UCTIOIb3YS
MOHSATHE PAaBHOCWJIbHBIX HEPABEHCTB.

JloKa3bIBAIOTCS TEOPEMBI, MO3BOJISIONINE 000CHOBATH PABHOCUIBLHOCTD MEPeX0/ia OT OJJHOTO HEPABEHCTBA K ApyromMy. MeTo ] HHTEepBaJoB,
3HAKOMBIH yJalumMcs 10 KBaJpaTHbIM HEPABEHCTBAM, PACTIPOCTPAHSIETCS Ha LeNble pallMOHAIbHBIE HEPaBEHCTBA. B kauecTBe mpUMepoB Ha
JI0Ka3aTeNIbCTBO HEPABEHCTB PACCMATPUBAECTCSI HEPABEHCTBO MEXKY CPETHUM apu(PMETUYECKUM U CPEAHUM F€OMETPHYECKUM TSI IBYX U TPeX
HEOTpHIATeNbHBIX uncel. [Ipu permeHnn nppaluoHaIbHbIX HEPABEHCTB paCCMaTPUBAIOTCS YCIOBUS MEpEXoia K PaBHOCUIIbHBIM HEPABEHCTBAM, MIPH
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3TOM OTPaHUYMBAIOTCS] PACCMOTPEHHEM IPOCTEHIINX IPUMEPOB HPPALMOHATBHBIX HepaBeHCTB. [Ipogomkaercss paccMoTpenue rpadguyeckoro
peleHNs] HEPaBeHCTB M CUCTEM HEPaBEHCTB C ABYMSI HEM3BECTHBIMU Ha 0a3e paciupeHHOro Habopa (pyHKIIHIA, paCCMOTPEHHBIX paHee.

Crenennas pynkumus (20 yacos).
Crenennast GyHKIUS C HaTYpaJbHBIM NokazareneM. OOpatHas Gpynkuusa. OnpeneneHne KopHs N-oif ctenenu. CBoWicTBa KOPHS N-0i
creneHu. CTeneHb C pallMOHAJIbHBIM [IOKA3aTEeNIEM U €€ CBONCTBA.
OcHOBHAas 1elb — IMO3HAKOMHTH YYAIINXCSI C MOHITHEM CTENeHHas QYHKIMs, oOpaTHast pyHKIHS, HAYYUTh BBITIOJIHATH TOKIECTBEHHBIC
peoOpa3oBaHus BRIPAKEHHIA, COJEPIKAIINX CTENCHH C PAMOHAIBHBIM TIOKA3aTEIeM.

YucJioBbIE MOCJI€10BATEILHOCTH (22 4acoB).

UYucnoBele MOCIEA0BATENbHOCTH. PEKyppeHTHBIE MTOCIeI0BaTeNbHOCTH. MeTo 1 MaTeMaTuyecko nHaykuuu. Onpenenenue apupmMeTHiaeckon
nporpeccun. CymMMa 7 epBbIX WIEHOB apudmeTndeckoit nporpeccuu. Onpenenenue reomerpuyeckoil mporpeccun. Cymma n nepBbIX YIEHOB
reoMeTpuueckoi nporpeccun. Onpeenenre 6eCkOHEUHO MaJlol rocieoBarenbHOoCTH. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. [Iporpeccun u 6aHkoBcKre pacueTsl. [Ipocreiinmas Moaens 0aHKOBCKOW CHCTEMBI.

OcHOBHas 1LeNb — IMO3HAKOMUTH yYaIlIUXCS C MOHSATHEM IOCIIEIOBATEIbHOCTH, CIOCOOaMHU €€ 3aJJaHHsl; HAydYUTh PeliaTh OCHOBHBIE 33a]1auH,
CBSI3aHHBIE C MPOTPECCUAMHU; TO3HAKOMUTH C METOJIOM MaTeMaTUYeCKOM MHIYKIIUH, HAYYUTh HCIIOJIb30BaTh €ro JUIsl I0Ka3aTeNbCTBA.

YucoBas OCIEN0BATENBHOCTD ONPEIeNIAeTCs Kak (QYHKIM, 3alaHHasi HA MHOXKECTBE HATypaJbHBIX YUCEJl, PACCMAaTPUBAETCS PEKYPPEHTHBIN
croco0 3aaHus YUCIIOBOM MOCIE0BATENBHOCTU. B KauecTBe npuMepa paccMaTpuBaeTcs nocieroBarenbHocT @udonayun. Gopmynupyercs
IIPUHLIMI MaTEMaTUYECKON MHAYKIUU U PacCMaTPUBAIOTCS IIPUMEPBI IPUMEHEHUS METOJa MATEMAaTHYECKON MHAYKIUY JJIS JOKA3aTEIbCTBA PABEHCTB,
IUIs1 BBIYUCIICHUS CYMM 7 YKCEJ, Ul PELICHUs 3a1a4 ISIMMOCTHU Yncell. ApudmMerndeckas U reoMeTpudeckas IporpecCuy ONpeiesoTcs
PEKYPPEHTHBIMU COOTHOIIEHUSIMHU.

CBezieHus 0 mpejeax YUCIOBbIX OCIE0BATEILHOCTEHN Jal0TCs B 00beMe, JOCTATOUHOM JJISl PEIIeHHs 3a/1a4, CBA3aHHBIX ¢ OECKOHEYHO
yObIBarolieil reomerpuueckoil mporpeccueid. IlokasaHa cBsi3p mporpeccuil ¢ GaHKOBCKUMH pacuyeTaMHu.

DJIeMEHThI CTATHCTHKH M TeOPUH BeposiTHocTeii (16 yacoB).

OcHOBHbBIE TOHATHA KOMOMHATOPUKH (pa3MelleHus, IEPECTaHOBKH, codeTanus). YactoTa u BeposITHOCTh. CTaTHCTHYECKOE OIpPE/IeTICHHUE Be-
POSITHOCTH cOOBITHI. OTBITH C KOHEUHBIM YHCIIOM PABHOBO3MOKHBIX UCX0A0B. [lo/icueT BeposITHOCTE B OMBITaX C PABHOBO3MOXKHBIMHU MCXO JaMH.
O6benuHeHre cOObITHI i BEPOSITHOCTh 00bETMHEHUSI HECOBMECTHBIX coObITHIM. HezaBrcuMble cOOBITHS M BEPOSITHOCTh UX MepeceueHus. Y coBHas
BEPOSITHOCTh. TeopeMa yMHOKEHHSI BEPOSITHOCTE. BeposSTHOCTH TOTO, YTO B 2 OIBITAX COOBITHE A MPOU3OHAET POBHO M Pa3.

OcHOBHas 1elb— MO3HAKOMUTD C OHATHSIMU KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH, BEIpaOOTaTh HAaBBIKM PELLIeHUs 3a71ay 110
KOMOMHATOpHKE

Hrorosoe nosropenue (12 yacon).
OcHOBHAas 1eNb — MOBTOPUTH M CUCTEMATH3UPOBATh MaTepual 1o anredpe 3a Kypc OCHOBHOW IIKOJIBI.
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JInuHOCTHBIE, MeTANIPpEAMETHBIE, IPEAMETHbIC Pe3yJ1bTAThl OCBOCHHS Kypca reoMeTpust

[Tporpamma obGecnieynBaeT JOCTIKEHUS CIIEAYIOINX PE3yJIbTaTOB OCBOSHUS 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMs:

JINYHOCTHBIE:
(dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaroImuXcs K CaMOpa3BUTHIO W
caMo00pa30BaHUIO0 HA OCHOBE MOTHBAIIMM K OOYUEHHUIO M MO3HAHHIO, BEIOOPY JMaibHEero ooOpa3oBanus Ha 0a3e OPHEHTHPOBKH B
Mupe npodeccuii ¥ TpoPecCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY TOCTPOCHHUIO MHIUBUAYAIHHOW 00pa30BaTeIbHON TPACKTOPHH
C Y4€TOM YCTOMYMBBIX M0O3HABATEIbHBIX UHTEPECOB;

(¢bopMHpOBaHHME LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHOMN
MPaKTHKU;

(¢bopMHUpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH M OOIEHHWU U COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMM M MJIAJALIUMHU B
00pazoBaTeNbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUYECKOM M IPYTUX BUIAX ACATEIHHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araThb CBOM MBICIM B YCTHOW M NMHCbMEHHOU pedH, MOHUMAaTh CMBICI MOCTaBJICHHON 3aJayu,
BBICTPaNBATh apryMEHTAIMI0, IPUBOIUTH PUMEPHI M KOHTPIPUMEPDI;

KPUTHYHOCTh MBIIIUIEHUS, YMEHHE PAaCIIO3HABATh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (DaKTa;
KpPEaTUBHOCTH MBIIIJICHNS], THALMATUBY, HAXOAYMBOCTb, AKTUBHOCTD IIPH PEIIEHUH T€OMETPUUECKUX 3aad;

YMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT yUeOHOH MaTeMaTHUECKON AEATEIbHOCTH;

CIOCOOHOCTh K SMOLIMOHAIBHOMY BOCIIPUATHIO MaTEMAaTHUECKUX OOBEKTOB, 33/1a4, PELICHHUH, PacCyKICHHH;

MeTalnpeaMeTHbIe:

pecynamueHbvie YHUGepcanbHole yueOHble 0eliCeus:

YMEHHE CaMOCTOSTENIbHO IUIAHMPOBATh AJIbTEPHATHUBHBIC IyTHU JOCTHXKEHHs Liesel, 0OCO3HaHHO BbIOMpaTh Hambosiee 3(hdeKkTuBHbIE
crocoObl peleHns y4eOHbIX U O3HABATENIbHBIX 3a/1a4;

YMEHHUE OCYLIECTBIATh KOHTPOJIb 10 PE3yJabTaTy U CIIOCO0Y AEHCTBHSI HA YPOBHE NPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIUMbIE
KOPPEKTHBBI;

YMEHHUE aJIeKBaTHO OLEHHBAaTh IPAaBUIBHOCTb WM OMIMOOYHOCTH BBHIMOJHEHUS Yy4eOHOHM 3ajaud, ee OOBEKTHBHYIO TPYAHOCTb U
COOCTBEHHBIE BO3MOXKHOCTH €€ PellIECHUS;

IIOHMMAaHKE CYITHOCTH aITOPUTMUYECKUX NIPEIINUCAHUI U YMEHUE JEUCTBOBATh B COOTBETCTBUU C IIPEIJIOKEHHBIM aJITOPUTMOM;
YMEHHUE CaMOCTOSITENIbHO CTaBUTh 11€JIH, BEIOMPATh U CO3/1aBaTh AJITOPUTMBI JIJIs pEIIeHHs yUeOHbIX MaTeMaTHUECKUX poOeM;
YMEHHE IIJIaHUPOBATh U OCYIIECTBIIATD JAESTEIBHOCTD, HAIIPABIECHHYIO HA PELICHHUE 3a/1a4 UCCIEA0BATENbCKOTO XapaKTepa;
nosnaeamenbvHbvle yHUBEPCAIbHbBIE YUeOHbIE OCUCIEUA:

OCO3HAHHOE BJIaJICHHE JIOTHYECKUMHU JIEHCTBUSIMU OIpeJIeNIeHHs MOHATUH, 0000IIeHUs, YCTAaHOBIICHHUS aHAJIOTHH, KiIaccupuKalu Ha
OCHOBE CaMOCTOSTEIBHOTO BEIOOPAa OCHOBAHUM M KPUTEPHEB, YCTAHOBICHHSI POJAOBUIOBBIX CBS3CH;

YMEHHUE YCTAaHABJIMBATh IMPUUYMHHO-CIEJACTBEHHBIE CBA3HM, CTPOUTH JIOTHUECKOE PACCYXJEHHE, YMO3aKIoueHHe (MHIYKTUBHOE,
JEYKTUBHOE U 110 AaHAJIOTUHN) U BBIBOJIBI;
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YMEHHUE CO3/laBaTh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJCTBA, MOJICIIM M CXEMBbI JUIsl pEIIeHUs] y4eOHBIX U
II03HABATENIbHBIX 3a/1a4;

dbopMHUpOBaHWE W PaA3BUTHE Y4EOHOW M OOIIENOJIB30BATEIHLCKON KOMIIETEHTHOCTH B OOJIACTHM HWCIOJIb30BaHUS WH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosnorui (MKT-komneTeHTHOCTH);

(dbopMupoBaHHEe TEPBOHAYAIBHBIX MPEICTABICHUI 00 MIESX U 0 METOJaX MAaTEMAaTHKH KaK YHUBEPCATBHOM SI3bIKE HAYKH M TEXHUKH,
CPEICTBE MOJIEIUPOBAHUS SBJICHUN U IIPOLIECCOB;

YMEHHE BUIETh MaTEMATUUYECKYIO 3a7jauy B KOHTEKCTE IPOOJIEMHOM CUTyallly B IPYTUX TUCLUILUIMHAX, B OKPYXKAIOUIEH KU3HY;
YMEHHE HaXOJUTh B Pa3IMYHBIX HICTOYHUKAX MH(OPMAINIO, HEOOXOJUMYIO JUIsl pELIeHUs] MaTeMaTHYECKUX MPo0OJeM, U IPEICTaBIATh
ee B MIOHATHOU (popme; IpUHUMATh PEIICHUE B YCIOBUIX HEMOIHONW U M30BITOUHOM, TOUHOM U BEPOSITHOCTHON MH(pOpMAIUY;

yYMEHHE MMOHUMAaTh U HCIOJIb30BaTh MaTeMaTHYECKUE CPEICTBA HAIJIAIHOCTH (PUCYHKH, YEPTEKH, CXEMbl U Jp.) AJIs WUIIOCTpAIH,
MHTEpIIpETAINH, apryMEHTaIUH;

YMEHHE BBIIBUTATh TUIOTE3bI PU PELICHUH Yy4eOHBIX 3a7a4 U IOHUMAaTh HEOOXOAUMOCTh UX ITPOBEPKHU;

yYMEHHE MPUMEHATh UHAYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI pacCyKJICHUH, BUIETh Pa3IMYHbIE CTPATErHH PEIICHUs 3a/1a4;
KOMMYHUKAMUGHbIE YHUBEPCAIbHbIE YUeOHble 0elCU:

YMEHHE OpraHU30BBIBATH YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JI€ATEIbHOCTb C YUUTENEM U CBEPCTHUKAMU: OINpPENESITh EINH,
pacrpenensTb GyHKIIMH U POJU yIaCTHUKOB, 00IIHE CITIOCOOBI pabOoTHI,

yMeHHe paboTaTh B TpyNIe: HaXOAWUTh OOIlee pelieHre W pa3pemiaTb KOH(IMKTHI Ha OCHOBE COIJIACOBAHMS IMO3ULMNA M ydera
MHTEPECOB;

ClIyniaTh NapTHEPA;

(dbopMynupoBaTh, apryMeHTUPOBATh U OTCTaWBATh CBOE MHEHHUE;

npeaMeTHbIe:

oByaJieHue 0a30BbIM TMOHSATUHHBIM almaparoM IO OCHOBHBIM pasjieiaM COJEp)KaHMs, MpeACTaBiIeHHEe 00 OCHOBHBIX H3Yy4aeMbIX
MOHATHAX (reoMeTpuueckas (urypa, BeJIMYMHA) KaK BAXHEHIINX MaTEMaTHUYECKUX MOJENSAX, MO3BOJISIOUIMX ONUCHIBATh U H3YydaTh
peanbHbIe MPOLECCHI U SIBICHHUS;

yMeHHE pPAadOTaTh C TEOMETPUYECKUM TEKCTOM (aHaJIM3UpOBATh, HM3BIEKATh HEOOXOAMMYI0 HH(OpPMAIUIO), TOYHO U TPaMOTHO
BbIpakaTh CBOM MBICJIM B YCTHOM M MMUCbMEHHOW pe4M C IPUMEHEHUEM MaTEMaTUYECKON TEPMUHOJIOTUH U CUMBOJIMKH, UCIIOJIb30BAThH
pa3IUyYHbIE S3BIKM MAaTEMAaTHUKH, MPOBOJUTH KIAcCHU(pHUKAIMU, JIOTHYECKHEe OOOCHOBAaHHUSA, [I0KA3aTelbCTBA MAaTEMaTHYECKUX
YTBEPKIAECHUN;

OBJIAJIEHUE HABBIKAMH YCTHBIX TMCbMEHHBIX, NHCTPYMEHTAJIBHBIX BBIUNCICHU;

OBJIAJIECHUE TEOMETPUUYECKUM SI3BIKOM, YMEHHE HCIOJIb30BaTh €ro I ONUCAaHUS IPEAMETOB OKPYXKAlOIIEro MHpa, pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEICTABICHUH U M300pa3UTENbHBIX YMEHUH, IPHOOPETEHNE HABBIKOB T€OMETPHUYECKUX TTOCTPOSHU;

YCBOEHHE CUCTEMAaTHUECKUX 3HAHUH O MIIOCKUX (UIypax M UX CBOMCTBAaX, yMEHUE NMPUMEHATh CUCTEMaTHYECKHE 3HaHUS O HUX JUIs
pELIeHNs TEOMETPUYECKUX U IPAKTUUECKUX 3a/]a4;

YMEHHE U3MEPATH AJIUHBI OTPE3KOB, BEIMYHMHBI YTJIOB;

16



YMCHHC NPUMCHATH U3YUCHHLIC IMOHATUA, PC3YJIbTATBI, MCTOABI JJI PCUICHUA 3adad IIPAKTUUCCKOTO XapaKTepa U 3aJa4 U3 CMCKHbBIX
AUCHUIUIMH C UCTIOJIb30BAHUCM IIPU HGOGXOHI/IMOCTI/I CIIPAaBOYHBIC MAaTCpUaAJIbl U TCXHUYCCKUEC CPCACTBA.

Iliianupyembie pe3yabTaThl 00yUYeHHUsSI T€OMETPHH C YIIYOJ€HHbIM U3Yy4YeHHEM MAaTeMATHKH.

Yuenux naywumcs:

HaXOJUTb JUIsl BEKTOPOB, 3alaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPIAMHATHI CYMMBbI M Pa3HOCTHU JBYX U 00Jiee BEKTOPOB,
KOOpPJMHATHI IPOU3BEICHUS BEKTOPA HA YNCIIO, IPUMEHSS IIPU HEOOXOIUMOCTH IEPEMECTUTENBHBIM, COUeTaTEIbHbIN WU
pacnpeenuTebHbIN 3aKOHBIL;

BBIYUCIIATH CKAJISIPHOE IMPOU3BEICHUE BEKTOPOB, HAXOIUTh YIrOJl MEX1y BEKTOPaMH, YCTaHABIMBATh IEPIEHANKYIAPHOCTD IPSIMBIX.
BBIYUCIIATH JUIMHY OTpEe3Ka M0 KOOPAMHATAM €T0 KOHIIOB; BBIYUCIISITh KOOPAUHATHI CEPEANHBI OTPE3Ka, KOOPAUHATHI TOUKH, IEIAIIEH
OTPE30K B JAHHOM OTHOIIICHUH;

COCTaBJISATh YPaBHEHHE OKPYXKHOCTH, OOIIee ypaBHEHHE MPSIMON, YpaBHEHHE MPSAMOM, TPOXOAIIeH yepe3 Be 3aJJaHHbIE TOUKH;
OTIPEIEIIATH MOJIOKEHNE NPAMOI Ha KOOPIMHATHOM MIIOCKOCTH, UCTIOJIB3Ys YII0BOM KO3 UIIUEHT NpsAMOii;

HCIIOJIb30BATh KOOPAUHATHBIA METOJ 111 U3Y4YEHUSI CBOKCTB MPSAMBIX U OKPY/KHOCTEH.

OTIepUPOBAThH C HAYAIbHBIMU MOHATUSMU TPUTOHOMETPHUU U BBITIOJIHATH dJIEMEHTApHbIE ONepaluy HaJl QYHKIUSIMU YIIIOB:

pelaTh 3a/1a4i Ha J0Ka3aTelIbCTBO, ONUPAsACh HA U3YYEHHBIE CBOWCTBA (UIyp M OTHOIICHUI MEXAy HUMHU U NPUMEHSISI U3y4EHHbIE
METOJBI 10Ka3aTeIbCTB;

BBIYHCIIATH IUIOIAIU KPYTOB U CEKTOPOB; AJIMHY OKPYKHOCTH, [UIMHY IyTH OKPYKHOCTH;

pelaTh 3a7aul Ha J0Ka3aTeJIbCTBO C MCIOJIBb30BaHUEM (POPMYJT JUIMHBI OKPYXHOCTH U JUIMHBI {yT'M OKPYKHOCTH, (JOpMyI IIIoIaaen
duryp;

pelaTh NPaKTUYECKUE 3a7a4M, CBSI3aHHbIE C HAX0XKJICHMEM M€OMEeTPUYECKUX BEJIMUUH (MCIIOJIB3Ysl P HEOOXOIUMOCTH CIIPABOYHUKH
U TEXHUUYECKHE CPEJICTBA).

BBIYMCIIATH AJIMHY OTpe3Ka I10 KOOPAMHATAM €TI0 KOHIIOB; BBIYMCIIATh KOOPAUHATHI CEPEIUHBI OTPE3Ka;

UCII0JIb30BAaTh KOOPAWHATHBIN METOA [UIsl U3YYE€HHUs CBOMCTB IPSIMBIX U OKPYKHOCTEH.

OIEpUPOBATh C BEKTOpAaMH: HaXOAWTb CYMMYy M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX I€OMETPUYECKU, HAXOJUTb BEKTODP, PABHBIH
IIPOU3BEACHHUIO 3aIaHHOTO BEKTOpa HA YUCIIO;

HaXOJUTh [Vl BEKTOPOB, 3a/laHHBIX KOOPJIMHATAMU: [UIMHY BEKTOpa, KOOPIMHATHI CyMMBbI M PAa3HOCTH JBYX U 0oJiee BEKTOPOB,
KOOpAMHATBl IMPOU3BEJCHUs] BEKTOpAa Ha YUCIO, HIPUMEHSS MpU HEOOXOJUMOCTH COYETATENIbHBIM, MEePeMECTUTEIbHbI U
pacIpenenuTeIbHbIN 3aKOHBI;

BBIYUCIIATH CKaJISAPHOE IPOU3BEIAECHUE BEKTOPOB, HAXOIUTh YIOJl MEXIY BEKTOpaMH, YCTaHABIMBATH IEPICHAUKYIAPHOCTD MPSIMBIX.
BJIaJIeTh KOMIIETCHLUAMU: T03HABATEIbHON, KOMMYHUKAaTUBHOMN, HH(OPMAIIMOHHOHN U pedIeKCUBHOM;

paloTath B rpymnmnax, apryMEeHTHPOBaTh U OTCTAUBATh CBOIO TOUKY 3PEHHUS;

pacro3HaBaTh Ha YepTexax, pUCYHKaX, MOJIETISIX U B OKPY)KAIOLIEM MUpE MJIOCKUE U TPOCTPAHCTBEHHBIE T€OMETpUUECKUE QUTYPHI;
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pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIbHOTO MapajlielenuIea, NpaBuibHON TUPaMU/Ibl, IWINHAPA U KOHYCa;
OTIPENIeNATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYphI TMHEWHBIE pa3Mephl caMoil pUTypsl B HA00OPOT;
BBIUHUCIIATH 00BEM MIPSIMOYTOJIBHOTO Napajieenune/a.

Yuenux nomnyyum eosmoorcnocms.

WCIIOJIb30BaTh KOOPAMHATHBIA METOJI ISl U3YYEHHS] CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

BBIYUCIIATH TUIOMIAAN PUTYP, COCTABICHHBIX U3 IBYX WK 00Jiee MPSMOYroJIbHUKOB, TapaJlJIeIOrPaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOpa;
MPUOOPECTH OTBIT MPUMEHEHUS AITeOPanyecKoro U TPUTOHOMETPUUECKOTO arlfapaTa 1 Ui IBIKEHUsSI TPU PEIICHUU 3a]1a4 Ha BBIYMCIICHHE
IIJIOIIAJIE MHOTOYT OJIbHUKOB.

OBJIAJIETh KOOPJAMHATHBIM METOJIOM PEIIECHHUs 3a/1a4 Ha BEIYUCIIEHUE U JJOKA3aTeIbCTBO;

MPUOOPECTH OMBIT MCIOJIB30BAHUSI KOMIBIOTEPHBIX MPOTPAMM I aHAJIW3a YaCTHBIX CIy4aeB B3aUMHOTO PACIIOJIOKEHUS OKPY>KHOCTEH U
MPSIMBIX;

MPUOOPECTH OTBIT BBIMOJTHEHHUS MPOEKTOB MO TeMaM: «Ox, yx 3TH BeKTophl!», «TpeyronpbHukKH... oHH TOBCIOaY!!!», «['eomerpuueckue
nmapkeTe», «B Moae — reomerpus!»

peraTh MaTeMaTUYECKUE 3a/1a9d U 3a/1a9d U3 CMEKHBIX MPEMETOB, BBITIOIHATH MPAKTUUECKHE PACUETHI;

BBIYHCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYDP, COCTABICHHBIX U3 MPSIMOYTOJIbHBIX MapauIeIeIUIe/IOB;

YIIyOuTh M Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX QUTYPAX;

MPUMEHSTH MOHATHE Pa3BEPTKU IS BBITIOTHEHHS MPAKTUYECKUX PACUETOB.

Conep:xxanue 0J10ka reOMeTPHUH € YIJIYyOJeHHBIM U3yYeHHEeM MAaTEeMaTHKH.

IoBTOpeHne maTepuasia 8 kiacca (8 yacon)
OcHOBHas 1eNb — MOBTOPUTH MaTepHall 8 Kiiacca.

Metoa koopauHat (16 4yaco)

Koopaunats! BekTopa. [IpocTeiiiue 3agaun B KoopinHaTaX. Y paBHEHHsI OKPY>KHOCTH U mpsiMoil. [IpuMeHneHue BEKTOPOB ¥ KOOPAMHAT MPH PEIIeHUU

OcHoBHas HeJIb — IIO3HAKOMUTH C UCIIOJIb30BaHMEM BCKTOPOB U METOAa KOOPAUHAT IIPU PCHICHUH I'COMETPHUICCKUX 3aJa4.
Ha IMpuUMEpax IOKAa3bIBACTCA, KaK BCKTOPbBI MOTYT MNPUMCHATBHCA K PCHICHHUIO I'C€OMETPHUYCCKUX 3alad. I[CMOHCTpI/IpyeTCH 3(1)(1)6KTI/IBHOCTL

npUMeHeHust GopMyIl JUIsl KOOPAMHAT CEePEeIUHbI OTPEe3Ka, PACCTOSHUSA MEXIY IBYMsI TOUKAaMH, YPaBHEHHUH OKPYKHOCTH M HPSMOM B KOHKPETHBIX
reOMETPUUECKUX 3ajjayax, TEM CaMbIM JIA€TCsl MPEJCTaBICHUE 00 N3YYEHNU T€OMETPHUECKUX (PUTYp C MOMOIIBIO METOJOB alreOphl.

CooTHOmIeHUs1 MeK1y CTOPOHAMH M YIJIAaMH TpeyroJbHuka. CkajasipHoe Npou3BeeHre BEKTOpPoB (22 yaca).
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Cunyc, KOCUHYC U TaHTeHC yria. TeopeMbl CHHYCOB U KOCHHYCOB. Perienne TpeyroasHUKOB. CKallsipHOE IPOU3BEACHUE BEKTOPOB U €r0 MPUMEHEHHE
B F€OMETPHUECKUX 3a7a4ax.

OcHoOBHas UeJb — Pa3BUTh YMEHUE 00YUaIOUIMXCS IPUMEHATh TPUTOHOMETPUYECKUH anmapat NpH pelieHur TeOMETPUIECKUX 3a/1ay.

Cunyc u kocunyc awoboro yriaa ot 0° no 180° BBoaATCS ¢ NOMONIBIO €AMHUYHOM IMOJYOKPY)KHOCTH, NOKAa3bIBAIOTCS TEOPEMBI CUHYCOB M
KOCHHYCOB W BBIBOJHTCS €IIe 0j1Ha (opMylia IUIOMAIN TPEYTOJIbHUKH (ITOJIOBHHA MPOU3BEACHUS JIBYX CTOPOH HA CHHYC YIila MEXAY HHUMH). DTOT
anmapar IpUMEHSEeTCs K PEIICHUIO TPEYrOJIbHUKOB.

CkansipHO€ MPOU3BEICHHE BEKTOPOB BBOJIUTCA KaK B (pr3mke (IpOU3BEICHHE ISl BEKTOPOB HA KOCHHYC yTiia MEXly HUMH). PaccMarpuBarorcs
CBOWCTBA CKAJIIPHOTO MPOU3BECHUS U €TO TPUMEHEHHE MTPH PEIICHUN T€OMETPHUYECKHX 3a/1a4.

OCHOBHOE BHHMAaHHUE CIIEAYeT YACIUTh BHIPAOOTKE MPOYHBIX HABHIKOB B TNPHUMEHEHHH TPUTOHOMETPHUYECKOTO ammapara MpH peHIeHud
TreOMETPUYECKUX 3aj1ad.

JiimHa oKpy:KHOCTH ¥ IWIomaab kKpyra (13 yacos).

HpaBHHBHBIe MHOT'OYT'OJIBHHUKH. OKPY)KHOCTI/I, OIMMCaHHasd OKOJIO IMPAaBUJIBHOI'O MHOI'OYroJIbHMKa W BIIMCaHHAsA B HETO. HOCTpOGHI/Ie IMpaBUJIbHBIX
MHOTOYTOJIbHUKOB. JlmHa okpyxHocTu. [Tnomane kpyra.

OcHOBHaf HeJlb — PacCHIMPUTh 3HAHUE 00YYAIOIIKUXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSITUS JAJTUHBI OKPYKHOCTH M TUIOIIAIU Kpyra
1 (GOPMYIIBI TSl X BBIUMCICHHUSL.

B nauane Tembl naercsi ompeesieHHE NMPaBUIBHOIO MHOTOYIOJIbHMKA M PacCMaTpUBAIOTCA TEOPEMbI 00 OKPYKHOCTSIX, OMHCAHHON OKOJIO
MPaBMWJIBHOTO MHOTOYTOJIbHHKA W BHOUCaHHOM B Hero. C TNOMOIIbIO OMUCAHHOW OKPYKHOCTH PELIAIOTCA 3aJauyd O MOCTPOCHHUU MPaBHIBHOTO
IIECTUYTOJIbHUKA U MPaBUIBHOTO 2*N-yrOIbHUKA, €CIH JIaH MPaBUIbHBIA N-YTOJIbHUK.

@opmybl, BbIpaXKaIOUIME CTOPOHY MPAaBUIBHOTO MHOTOYIOJIbHMKA W PagUyC BIUCAHHOW B HEr0 OKPYXHOCTH 4epe3 pajuyc ONUCAHHOU
OKPY>KHOCTH, MCIIOJIb3YIOTCA IPU BbIBOJAE (OPMYI JIMHBI OKPYXHOCTH U IUIOLIaAM Kpyra. BbIBoa ommpaercss Ha MHTYUTUBHOE MPEACTABJICHHUE O
npejene: Mpu HEOrPaHUYEHHOM YBEIMUEHUU YHCia CTOPOH MPAaBUIBLHOIO MHOTOYTOJIbHHUKA, BIMCAHHOTO B OKPYXHOCTb, €r0 MEPUMETP CTPEMUTCS K
JUIMHE 3TOU OKPY>KHOCTH, a IJIOMIA/(b — K IJIOLIAAN KPyra, OrpaHUYEHHOTO OKPYKHOCTBIO.

JIBu:xenust (10 yaco).
OtoOpaxkenue miIockoctu Ha cebs. [lonsatue neumxkenus. OceBas u HeHTpayibHas cuMMmerpuu. [lapamtensHbiii nepenoc. IloBopor. Hanmoxenus u
JIBDKCHHSL.

OcHOBHAasl meJdb — IMO3HAKOMUTh OOYYaIOUIUXCA C TOHSATHEM JBIDKEHUS U €ro CBOMCTBAMHU, C OCHOBHBIMHM BHJIAMHU IBM)KCHHUH, CO
B3aMMOOTHOIIECHUSIMH HAJIOKCHUH M IBHOKCHUM.
JIBuKeHHe TIIOCKOCTH BBOJUTCS KaK OTOOpakeHHE IJIOCKOCTH Ha celsl, COXpaHSIoIlee pacCTOSIHHE MEXIy Toukamu. [Ipu paccMoTpeHUU BUIOB
JBUKEHUH OCHOBHOE BHHUMAaHHE YAENSETCS IOCTPOCHHUI0 O0pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYrOJbHUKOB TMPU OCEBOM M IEHTPATbHON
CUMMETPUSAX, MapajuieIbHOM MepeHoce, moBopote. Ha addekTHRIX npuMepax MoKa3bplBaeTCs MPUMEHEHUE IBUKEHHUHN MPHU PEIICHUN T€OMETPHUECKUX
3ajad4.
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[ToHsiTHE HANOXKEHUSI OTHOCUTCS B JTAHHOM KYpPCE K YMCIY OCHOBHBIX NOHATHH. J[OKa3bIBAa€TCsA, YTO IMOHATHS HAJIOKEHUSA U JIBUKEHHUS SIBIIAIOTCA
SKBHUBAJICHTHBIMHU: JIF0O00€ HAJOKEHUE SBJISCTCS IBMKEHUEM TUIOCKOCTH W oOpartHOo. M3ydeHue noka3areinbCTBa HE SBISIETCS 00S3aTENbHBIM, OJHAKO
CIEAYET PACCMOTPETH CBSI3b MOHATUN HAJIIOKECHUS U JBUKCHHUS.

HauvanbHble cBeenusi crepeomerpuu (14 yacos).
[Ipenmer crepeomerpun. I'eomeTpudeckue Tella M TMOBEPXHOCTH. MHOTOrpaHHUKHU: TpU3Ma, NapaUleNCNuNe], NUpaMua,
(hOopMyITBI JUTS BEIYHUCICHUS UX 00bEMOB. Tema U MOBEPXHOCTH BPAILCHUS: IJIUHAP, KOHYC, cdepa, map, GOpMyIIbl Ui BEIYUCICHUS UX
TJI0IA IeH TTOBEPXHOCTEH U 0OBEMOB.
OcHOBHAaA mHeJb — JaTh HAYaJIbHOE MPEACTABICHUE O TEJIAX U MOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMUTH y4HaIIUXCA C
OCHOBHBIMH (hOPMYJIaMH JIJIsl BBIYUCIICHHS TUIOIIA/IeH TTOBEPXHOCTEN U 00BbEMOB TeT.
00 akcuomax reoMeTpuH.
OcHoBHAad 1HeJdb — JaTh O0Jee TIIyOOKOe MPEACTABICHUE O CUCTEME aKCUOM TNIAHUMETPUU U aKCHOMAaTUYE€CKOM METO/IE.
B nmanHO# TemMe pacckas3pIBaeTCs O Pa3IMYHBIX CHCTEMAaxX aKCMOM T€OMETPHH, B YaCTHOCTH O PA3JIUYHBIX CIIOCO0aX BBEICHUS TTOHSITHS
paBeHCTBa QUrYp.

IMoBTOpenue (5 yacos).
OcHoBHAas 1eJb — MMOBTOPEHHE, 0000IIEHUE M CHCTEeMAaTH3allNs 3HAaHUH, YMEHHI M HABBIKOB 32 KypC T€OMETpuH 9 Kiiacca.

®opMaMH OPraHM3aluH YPOKA SIBJISIIOTCS

¢bpoHTanpHas paboTa, MHAUBHyalbHas paboTa, caMOCTOsTENbHAs paboTa.
VYpoxu fensiTcs Ha HECKOJIBKO TUIIOB:

— YpOK u3ydeHHs (OTKpBITHS) HOBBIX 3HAHUI,

— YPOK 3aKperuieHus 3HaHuH,

— YPOK KOMIUIEKCHOTO [TPUMEHEHH,

— YpOK 00001IeHHs U cCUCTEeMaTU3alluK 3HaHUH,

— YPOK KOHTpOJI,
B nmporpamme npenycMoTpeHa MHOTOYpOBHEBasi CUCTEMa KOHTPOJIS 3HAHH:

1. WnauBuyanbHbIN (YCTHBIN OMPOC MO KapTOUKaM, TECTUPOBAHUE, MaTEMAaTUUECKUI IMKTAHT) Ha BCEX ATarax padoThl.

2. CaMOKOHTpOJIb - IPU BBEJACHUU HOBOTO MaTepHaa.

3. B3auMOKOHTpOJIb — B Ipoliecce OTPaOOTKH.

4. PyOexxHbI KOHTPOJIb — IPU MPOBEICHUH CAMOCTOSTEIBHBIX PaloT.

5. HToroBslit KOHTPOJIb — IIPH 3aBEPILIEHUH TEMBI.
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Pabora ¢ OJapCHHBIMHU N€THbMH HAa YPOKAX MaTCMaTUKHU.

CymiecTByeT 3HaYUTENBHOE PA3HOOOpa3ne BUIOB OJJaAPEHHOCTH, KOTOPBIE MOTYT IIPOSIBIISITHCS y IeTel. B UxX uncne uHTemekTyaibHas
OJIapCHHOCTh, KOTOPAasi BO MHOT'OM OTIPE/IEIIIeT CKJIOHHOCTh peOCHKA K MaTeMaTHKE, Pa3BUBACT €r0 HHTEIUICKTYalIbHbIC, I03HABATEIBHBIC, TBOPUYCCKUE
criocoOHOCTH. MeTo1bI v GOPMBI padOTHI ¢ OJIAPCHHBIMU JACTHMHU MOTYT OBITH pa3/eliecHbl Ha yPOUHBIC U BHEYPOUHBIC.

B ypouHo# gesaTenbHOCTH pa3BUBATh MaTEMAaTHUECKUE CTIOCOOHOCTH MTOMOTAIOT 3aHUMATEIBHBIE 3a]]a41, 3a1a4d MTOBBIIIEHHON CII0KHOCTH,
MpeTIOKEHHBIE B YUCOHHKE. B 11X MoaIepKKu HHTEpeca K IPEIMETY, sl HICTI0JIb3YI0 Ha CBOMX YPOKaxX TaHTPaMbl, 3aHUMATEIbHBIE BOTPOCHI, 33141
— IIYTKH, JIOTUUECKHE 3a7]a41 Ha MOUCK HEJTOCTAIOMUX (PUTYP, CTIOCOOCTBYIOIINE Pa3BUTHIO JIOTHUYECKOTO MBIIIICHHS, COOOPa3UTEIBHOCTH,
SIBJISTFOIIAECS TPHEMaMU aKTUBH3AIMA YMCTBCHHOH JESITEeIHLHOCTH.

PazButne ogapeHHOCTH B OJHOU 00JIacTH BIIEYET 3a COOOM pa3BUTHE CIIOCOOHOCTEHN B Ipyrux odyacTax. Jta paboTa HaeT B TpeX

HaIpaBJICHUSX:

1. ITocTosiHHBINM MOAOOP 3a7a4, KOTOPBIE PEIIAIOTCS PA3IMYHBIMU CIIOCOOaMHU, BBIAETSAS ONTUMAaJIbHBIN CIIOCOO.

2. Pemienue 3a7a4 MOBHITIICHHOM CJIOKHOCTH B OCBOOOTUBIIIEECS BpEMS Ha YPOKaX U BHEYPOUHOE BpeMs.

3. IIpoBenenne BHEYpOUHOI pabOTHI C KJIACCOM, KOTOpast BBISIBUT CIIOCOOHBIX eTe. [IpuBneueHue nerei Ko BCSIKUM MPEAMETHBIM OJTUMITHAIAM,
TYpHUpPaM, UTPaM U MaTEMAaTUYECKUM OO0SIM.

Hapsny ¢ TpanunmonssiMu opmMaMu 00ydeHHs TaK)Ke UCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa30BaTeNbHbIE TEXHOJIOTUHU, KOTOpbIe paboTaloT Ha
Pe3yNbTaTUBHOCTH - MaTeMaTUuecKue 3cTadersbl, BAKTOPUHBI U 60U. [IpoIyKTUBHBIM ISl OJapEHHBIX JETeH SBISETCS TaKhe 3aHITHS KaK «YPOK
OJIHOM 3aJ1a4m», Ha KOTOPBIX MPEICTABIISIOTCS PAa3IMUHbIE CIIOCOOBI pEIIeHUs 3a/1ad. 3aa4u MOJ0MPar0 TAKUM 00pa3oM, 4TOOBI X MOXKHO OBLIO
PEUINTh HECKOJIBKUMH CIIOCO0aMU WIIM UMENH HECTaHIaPTHBIN MOIXO0 K PEILICHHUIO.

Ha ypoxkax ocymectBisercs auddepeHunpoBatHbiil 1oaxo . Eciu 00bIYHOMY yU€HUKY HY)KHO c/ieNiaTh 7 3a/laHui, TO ClIOCOOHOMY YYEHUKY —
10 u Goree.

Taxxe wucnonb3yrorcs AuddepeHurpoBaHHbIe 3aJaHUs TPEX Pa3HbIX YPOBHEH cioxkHOCTU. [Ipuyem, yuamuecs caMu BEIOUPAIOT
COOTBETCTBYIOLIUN YPOBEHbB, CO3/]aBasi TEM CaMbIM MOJIOXKHUTENbHBIM HACTPOH Ha paboTy, ee yCcrelHoe BhinoiHeHue. PaboTa no takum
g depeHInpOBaHHBIM 3aJJaHUSIM TTO3BOJISIET YUUTHIBATH 0COOCHHOCTH BOCIIPUATHSA, OCMBICIICHUS ¥ 3aTIOMUHAHUS MaTepuaa, pa3BUTHIO JeTeH,
(hOopMHUPOBAHUIO YMEHHS aHATTU3UPOBATh, CPABHUBATD, JICJIaTh BHIBOJIBI — YMEHUIO YUUThCA. MCOIbp3yl0TCs pa3HOYPOBHEBBIE 3aJaHUS HE TOJIBKO Ha
ypOKax, HO M B BUJIC JOMAIITHETO 3a/1aHu.

B ypounoii opme oOpazoBaHus MIUPOKHE BOZMOXKHOCTH JUIsl pa3BUTHSI HHIMBUIYATbHBIX CIIOCOOHOCTEN ydaImuxcs 1aéT cucreMa
po0IeMHOT0 00y4YeHHsI uepe3 TPYMIoBbie POpMbI pabOTHI, MPOSKTHO-UCCIEI0BATENbCKIE 3a/1aHNUs, POJIEBbIE TPEHUHTH, «MO3TOBBIE IITYPMBIY,
«TBOPYECKHE MACTEPCKHE», TUCKYCCHOHHBIE 3aCeIaHus «KPYTIOTO CTOIaY.

[IpuoputetHbpiMU opMaMu pabOTHI Ha YPOKE SBJSIFOTCS] HHAWBHIyalbHas cCaMOCTOsITeNIbHAs padoTa, (PpOHTATBHOE 0OCYXKACHUE €€ Pe3yNbTaToB,
paboTa yJamuxcs B mapax, TpyIiax.
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Onucanue MaTepUAJIbHO-TCXHUYECCKOI'0 odecneyeHus 06pa303aTe.m>Horo nmpouecca

Ne | HaumenoBaHue 0OBbEKTOB U CPEICTB MAaTEPUAIBHO-TEXHUYECKOTO Kousmmuectso
n/n | obecrieyeHust

1. | Komnsiorep 1

2. | MynapTUMeUMIAHBIA TPOEKTOP 1

3. | Dkpan 1

4. | MHOTO(YHKIIMOHAIBHOE YCTPOHCTBO: CKaHEep, KCEPOKC, IPUHTEP 1

IIporpaMmmHo-MeTOIMYECKOE 0DecTIedeHHe:

Yueonux: T'eomerpust. 7-9 xnaccsl : yuel. ais o0mieoOpa3oBar. opraHu3amuii ¢ mpuil. Ha 3nekTpoH. Hocutene / JI. C. AtanacsaHs [u ap.]. — M. :
[Ipocsemnienue, 2014.
Anrebpa. YraoyoneHHsiit ypoBenb. 9 kimace A.I'. Mep3msak, B.M. [lonskoB. — Bentana — I'pad, 2019

1. Marematuka. [Iporpammer 7-11 knaccsl ¢ yrinyOiaeHHbIM n3ydeHueM MatemaTuku /A.I'. Mepsnsk, B.b.Ilononckuit — M.: Benrtana-I"pad,

2017r

I'eomerpust. COopHuKk paboumx mporpamm. 7-9 wmaccel / coct. T. A. Bypmuctposa. — M. : IIpocemenue, 2014.

Artanacsa JI.C. U3yuenue reomerpun B 7 — 9 kiaccax: mocobue st yuutens — M.: [Ipocsemenue, 2015.

4. Teomerpus. 8 knacc. J[umakTuueckne MaTepuaiibl 1 METOAMIecKue pekomeHaanuu as yaurens. K yaeonuky JI.C. AtanacsiHa u ap.

«I"eometpus. 7-9 xknacce» ®I'OC (k HoBomy yueOHUKY)/ T.M. Mumienko.- M.: U3gatenbctBo «9k3ameny, 2016. -158c.

3uB b.I'. 'eomerpus. Jlunakruueckue matepuansl. 9 kinace / b.I'. 3uB, B.M. Meiinep. — M.: [Ipocsemenune, 2015.

Mumenko T.M. I'eomerpus. Tematuaeckue Tectol. 9 kinace / T.M. Mumenko, A.Jl. biuakos. — M.: IIpoceemenue, 2016.

7. bynko E.B. Anre6pa: 9 k. : Meroauueckoe nocooue / E.B. bytiko, A.I'.Mep3zsk, B.b.Ilononckuiin ap. — M. : Berrana — I'pad, 2018. —

112¢c.: wun
8. Aure0Opa : MaTeMaTHYEeCKUE AUKTAHTHI. 7-9 kiaccel / aBT.-cocT. A.C.Konte. — M3a. 2-e. — Bonrorpan : Yuurens, 2015. — 78c.

w N

o o

Jlononnumenshan numepamypa 01 y4aujuxca.

1. llyba, M. FO. 3anumatenbHble 3aaanus B oOydyenuu matemaruke / M. 1O. llly6a. — M. : [IpocBenienue, 1997.

2. Ouyuxnoneous nns nereit :B 15 1. T. 11. Maremaruka / mog pea. M. JI. AkcenoBa. — M. : Apanra+, 1998.

[Ipu paboTe MOKHO HCIONB30BATh TAKXKE CTAThU M3 HAYYHO-TEOPETHMUECKOTO M METOJIUYECKOTO XKypHana «Mamemamuka 6 wikoney, U3
€KEHEIENIbHOTO y4eOHO-METOIMYECKOTO npuiodxcenus K cazeme «llepsoe cenmsabdpsay «Mamemamuxay.

22



HNHuTtepHeT- pecypcebl:

http://Www.prosv.ru - caidt u3narenbctBa «IIpocsemenuey (pyoprka «MaremaTukay)
http:/www.mnemozina.ru - caiit uzaarenscTBa Muemo3uHa (pyoprka «MaTtemaTukay)

http:/www.drofa.ru - caiit uznarenscrsa JIpoda (pyopuka «MatemaTnka)

http://www.profile-edu.ru - PekomeHanuu 1 aHanu3 pe3yibTaTOB 3KCIEPUMEHTA MO MPOGUIBLHON IiKosie. Pa3paboTKH AIIEKTHBHBIX KypCOB VIS
npOQHUIBHOM MOArOTOBKH yuyamuxcs. [Ipumepsl yueOHO-METOANYECKUX KOMILJICKTOB Ul OpraHU3aliy MPOQHIHLHOMN MOIrOTOBKY YYaIIUXCs B paMKax
BapUaTHBHOTO KOMIIOHEHTA

http://www.center.fio.ru/som - meroauueckre peKOMEHIAIMN YUUTETIO-IPEIMETHUKY (TPEICTaBICHBI BCE IKOJIbHBIC TPeIMETh). MaTepuasl s
CaMOCTOSITENIbHOM pa3paboTKu Mpo(UIbHBIX MPo0 M aKTUBU3ALIMHK IIpoliecca 00yUYeHHUs B CTapIlel 1IKOJIE.

http://www.edu.ru - IlenTpanbHbIii 00pa30BaTeNbHBIA MOPTA, COACPKUT HOPMATHBHBIC JTOKYMEHThl MUHHCTEPCTBA, CTAHAAPTHI, HHPOPMAIUIO O
MIPOBEJCHUE IKCIIEPUMEHTA.

http://www.apkro.redline.ru - MockoBckast akajieMusi MoBbIleHNsT KBanpukanuu. Kadenpsl mpeacTaBisioT psa pa3padoToK yaeOHO -METOANIECKUX
KOMILJICKTOB TSl TIPO(UITBHOM MIKOJIBI.

http://www.ege.edu.ru cepsep HHOOPMAITHOHHOM MOAICPKKH EIUHOrO rocy1apcTBEHHOTO SK3aMeHa.

http://www.internet-scool.ru - caiit MHTepHeT — mKoabl w3maTeascTBa IIpocBerinenne. Y4eOHBIN IU1aH pa3paboTaH Ha OCHOBE (heaepabHOTO
0a3ucHOrO y4eOHOTO I1aHa s o01eoOpa3oBaTeIbHbIX yupexaeHuin PO u npeacrasisieT oonacth 3HaHni «Maremaruka». Ha caiite nmpeacraBieHbl

WuTepHeT-ypoku no anredpe u HauaiaMm aHajiu3a U T€OMETPHH, C BKIIOYAIOT MOArOTOBKY caauu EI'D.

CucremMa OLleHKH NJIAHUPYEMBIX Pe3yabTaTOB
J1J14 OIIeHKU TUIaHUPYEMBIX Pe3y/IbTaTOB JaHHON MPOTrpaMMOii MPeayCMOTPEHO UCTOIb30BaHUE:

= BOIIPOCOB U 38.,[[8.HPII>1 JJIA CaMOCTOATEIBbHOMN IIOATI'OTOBKH,
= 3aJaHui JJ1s MOATOTOBKU K UTOTOBOM aTTeCTalluu,

= TECTOBBIX 3aJaHUS JUIsI CAMOKOHTPOJIS;
Bupl KOHTpOIISE U pe3yabTaToB 00y4eHUs

1. Tekyuuit KOHTPOJIb

2. TemaTnueckuil KOHTPOJIb

3. HToroBslit KOHTPOJIb
Mertoab! 1 (hOpMBI OPraHU3aMH KOHTPOJIS

1. VcrHsrii ompoc.

2. Mononoruyeckas popmMa yCTHOTO OTBETA.
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3. ITlucemeHHBII ompoC:
a. MaremaTH4ecKHil IUKTAHT;
b. CamocrostenbHas pabora;
c. KounrponpHas pabora.
OcoOeHHOCTH KOHTPOJIS ¥ OLIEHKH 110 MaTEMATHKE.
Texymuii KOHTPOJIb OCYIIECTBIIACTCS KaK B MUCBMEHHOM, TaK ¥ B YCTHOM (popMe MpH BBITIOTHEHUH 3aJIaHUHA B TETPAIH.
[TucebmeHHbIe PabOTHI MOKHO MPOBOJUTH B BHJIE TECTOBBIX MJIM CAMOCTOSTENBHBIX paboT Ha Oymare. Bpemst paboThl B 3aBUCHMOCTH OT CJIOKHOCTH
pabotel 5-10 unu 15-20 MuHyT ypoka.
WToroBelii KOHTPOJIb MPOBOAUTCS B (OpME KOHTPOJIBHBIX padOT MpakTUdyeckoro Tuna. B 3Tux paborax ¢ Hayasga OTJEIbHO OLEHUBAETCS BBIOJHEHUE
KaXKJIOTO 3a/laHusl, a 3aT€M BBOJUTCS MUTOTrOBas oTMeTKa. [Ipu 3TOM UTOrOBas OTMETKa SIBJISETCS HE CPEAHUM OalljloM, a OIPENENIeTCs C y4€TOM TeX
BUJIOB 3aJJaHUi, KOTOpbIE JJIsl JAHHOM paOOTHI SIBIISIIOTCS OCHOBHBIMH.
OuneHka 0TBETOB y4almxcst
OneHka — 3TO ONpeNeNeHHe CTENEHU YCBOEHHUS Y4YalllUMHCS 3HAHWN, YMEHUH, HaBBIKOB B COOTBETCTBHHM C TPEOOBAHUSIMM TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHapTA.
1. YCTHBIN OTBET OLIEHUBAETCS OTMETKOM «5», €CIIH yJalluncs:
— TIOJTHO PacKpbUI co/iep KaHKue MaTepraia B 00beMe, PeyCMOTPEHHOM MPOTpaMMOi U y4eOHHUKOM;
— UBJOXKWJI MAaTepuajd TPaMOTHBIM S3BIKOM B OIPEIECICHHOM JIOTMYECKOM IOCIENOBATENbHOCTH, TOYHO HCIOJIB3YS CHEHUAIBHYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY;
— MPaBUWJIBHO BBITMOJHUI PUCYHKH, YEPTEKH, IPa(UKU, COIYTCTBYIOIINE OTBETY;
— TIOKa3aJl YMCHHME MIUIIOCTPUPOBATH TEOPETUYECKHE II0JOKEHUS KOHKPETHBIMU IIPUMEPAMM, HNPUMEHATh MX B HOBOW CHUTyalluu IIpH
BBIIIOJIHEHUH ITPAKTUYECKOTO 3alaHus;
— MPOJIEMOHCTPUPOBAJI YCBOCHHE PAaHEE M3YYEHHBIX COIYTCTBYIOIIMX BOINPOCOB, CHOPMHUPOBAHHOCTH U YCTOHYMBOCTh HUCHOJIB3YyEMBIX HpPU
OTBETE YMEHUU U HABBIKOB;
— OTBE€YaJl CaMOCTOSTENbHO 0€3 HaBOSIIUX BOIIPOCOB YUUTES;
— BO3MO>KHBI OJIHA-1B€ HETOYHOCTH IIPU OCBEILEHUU BTOPOCTEIICHHBIX BOIIPOCOB WM B PUCYHKAX, YEPTEKAX U T.X., KOTOPbIE YUEHUK JIETKO
HCIIPABHII IO 3aMEYAHUIO YUUTEIS.
2. OTBeT OLICHUBACTCSI OTMETKOM «4», €Clli OH YJJOBJIETBOPSIET B OCHOBHOM TPeOOBaHUAM Ha OTMETKY «5», HO IPU 3TOM MUMEET OJIMH U3 HEJJOCTaTKOB:
— B M3JIO’KEHUM JIOMYIIEHbI HEOObIINE TPOOEbl, HE UCKa3UBILNE COACP)KaHUE OTBETA;
— IOIyLIEHBI OIMH-BA HEJIOYETA IIPU OCBELIEHUU OCHOBHOIO COAEP KAHMSI OTBETA, UCIIPABJICHHBIE I10CIIE 3aMEYaHMs] YUUTEIS;
— JIOTMYIEHb!l OMOKa WM Oosiee JABYX HEOUETOB MPHU OCBELICHWH BTOPOCTENIEHHBIX BOIPOCOB MM B PUCYHKaX, YyepTexax MU T.J., JIETKO
VICIIPABJIEHHBIX 110 3aMEYaHUIO YUUTEIIS.
3. OTmMeTKa «3» CTaBUTCS B CIEAYIOLIUX CITydasx:
— HETOJIHO WJIM HEMOCJIEA0BATEIbHO PACKPBITO COJIEpXKaHMe MaTepuana, HO MoKa3aHOo oOlee MOHMMaHUE BOIMPOCa U MPOJIEMOHCTPUPOBAHbI
YMEHHSI, TOCTAaTOYHBIE JUIsI AIbHEUIIIET0 YCBOEHUS IIPOTPAaMMHOI0 MaTepHaa;
— UMEJIUCh 3aTPyIHEHHs] WJIM JOMYLICHbl OIIMOKM B ONpEICICHUM IMOHITUH, MCIOJb30BAaHUU CHEIMAIbHOH TEPMHUHOJOIMH, YepTexkax,
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BBIKJIaAKaXx, UCIIPABJICHHBIC MMOCJIC HECKOJIbKHNX HABOAAINUX BOIIPOCOB YUYUTCIIA,

— y‘-IElH.[PIﬁCSI HC CIIpaBHJICA C NPUMCHCHHUECM TCOPHU B HOBOI CUTyalluU IIPU BBIIIOJHCHHUU IMPAKTUYCCKOI'0 3aJJaHUsl, HO BBINIOJIHWII 3adaHWA

00513aTEIHLHOTO YPOBHS CJIO)KHOCTHU I10 JIaHHOM TEMC,

— [IPH 3HAHUH TCOPCTUICCKOTO MaTCpHraJia BbIABJICHA HCAOCTATOUHAA C(l)OpMI/IpOBaHHOCTB OCHOBHBIX YMCHI/IfI 1 HAaBBIKOB.

4. OT™MeTKa «2» CTaBUTCA B CIEAYIOIUX CIIydasX:
— HE PACKPBITO OCHOBHOE COJIEP>KaHUE YUEOHOI0 MaTepuana;

— 00HapY)KEHO HE3HAHWE WJIM HENIOHUMAHHE yJauTuMcsi OOJIbIIeH MITH HanOOoJIbIIeH YacT y9eOHOTO MaTepHaa;

— JIOTYILIEHbI OIMOKYU B ONPEIEICHUH MOHATUH, [TPU UCIIOJIb30BAaHUM CHELMATIbHON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX WIH B Irpadukax, B

BBIKJIa/IKaX, KOTOpbIE€ HE UCIPABJIEHBI NIOCIIE HECKOIBKUX HaBOSAIINX BOIPOCOB YUUTEIIS.
5. OTmeTka «1» cTaBUTCS B Ccly4ae, €CIu:
— yJaluiics oTKa3ajucs OT OTBeTa 0e3 0ObSICHEHNS TPUUHUH.

O1eHKa KOHTPOJIBHBIX H CAMOCTOSITEJIbLHBIX MUCHMEHHBIX PadoT.
Ouenka "S" craBurcs, ecJiM y4eHHUK:
®  BBINOJHWI paboTy 6€3 OINO0K U HEAOUYETOB B TPEOYEMOM Ha «OTIUYHO» 00bEME;
e JIOMyCTHJ HE 0o0Jiee OHOTO HeloYeTa B TpeOyeMOM Ha «OTIUYHO» 00beMe;
Ounenka "4" craBUTCS, €CJIM YYeHUK BBINOJHWI Pa0d0TYy MOJHOCTHIO, HO IONYCTHJI B Heil:
e He 6ojee 0THOM HETpyOO# OMMOKH M OJTHOTO HEJ0YETa B TpeOyeMOM Ha «OTIIMYHOY» 00BEME;
e M He 00JIee TPEX HEJOUETOB B TPEOYEeMOM Ha «OTIUYHOY» 0OBEME.
Ounenka "3" craBUTCS, €CJIM YY€HUK NMPABUJIbHO BHINOJHHUJI HEe MeHee MOJOBHHBI PA00Thl WJIH AOMYCTHJI:
O He 0OoJiee IBYX rpyObIX OMIMOOK B TpeOyeMOM Ha «OTIIMYHO» 00BbEME;
e M He 6oJjiee 0THOM Tpy0o#t M 0THOM HerpyOoi OMMUOKKM M OJJHOTO HEI0YETa;
e M He 0oJiee IBYX-TPeX HETPYObIX ONMIHUOOK;
® UM OJIHOM HEerpyOO# OIMOKYU U TPEX HEAOUYETOB;
® UM IIPU OTCYTCTBHH OIIMOOK, HO TP HATMYUHU YETHIPEX-TISITH HEJJOUETOB.
Ouenka "2" craBuTCsl, €CJIM YYCHHUK:

® JOIIyCTHII YHCJIO OIINOOK U HEAOYCTOB MIPCBOCXOAAIICC HOPMY, ITPpU KOTOpOﬁ MOJKET OBITh BHICTABJIEHA OLCHKa "3";

® 1JIM €CJIM IPABHUJIBHO BBIINOJIHNUII MEHEE II0JIOBUHBI pa6OTI>I.
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