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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1o reomeTpun Uit 7-9 KJIaccoB COCTaBJIEHA B COOTBETCTBUU C
@OenepalibHBIM ~ TOCYJIAPCTBEHHBIM ~ 00pa3oBaTeNIbHBIM  CTaHIApPTOM  o0miero  oOpa3oBaHuS,
YTBEP)KAEHHBIM TpUKa3oM MuHHCTepcTBa 0Opa3zoBaHus M Hayku Poccuiickoit denepanmu ot 17
nekabpst 2010 r. Ne 1897 (¢ usmenenusimu, BHeceHHbIMU [Ipukazom MunucrepctBa [IpocBenienus
Poccum ot 11.12.2020r. Ne712);

[Tpukazom «O BHECEHNUH U3MEHEHUH B Npuka3 MuHucTepcTBa 06pazoBaHus u Hayku PD ot
17 nexabpst 2010 . Ne 1897» ot 29 nekabps 2014 r. N 1644;

Ha ocHoge:
. TpeboBanmii K pe3ynbTaraM OCBOCHHS OCHOBHOH 0OOpa30BaTEIbHOM MPOTPAMMEI
OCHOBHOT0 0011eT0 00pazoBanuss MAOY «Pycckas ruMHa3HUm,;
C yuérom:
o [TpumepHO#1 OCHOBHON 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHus,

0100peHHOI pemieHueM (deaeparbHOro  y4eOHO-METOAMYECKOTO OOBEAMHEHHS 10 OO0IIeMy
oOpa3oBanuto, mpotokon oT & ampens 2015 r. Ne 1/15 ¢ ydeToM W3MCHCHHI, BHECCHHBIX
[Tporoxonom 3acenanus @enepansHoro YMO mno obmemy odpazoBanuto ot 28.10.2015r. 33/15) (B
penakuuu ot 04.02.2020r.).
PITVII cocraBnena ¢ yuerom Paboueit mporpammel Bociutanust MAOY «Pycckasi THMHA3HS.
[Iporpammel o reomeTpun ais 7-9 kinaccoB 001me00pa3zoBaTeIbHBIX MIKOJI K yaeouuky JI.C.
ArtanacsiHa u ap. (M.:IIpocsemenue, 2013), monoxkeHus o paboynx yueOHBIX MporpaMmax B YCIOBUSX
peanmuzanuun PI'OC OO0 MAOY «Pycckas ruMHa3U»
Pabowas mporpamMma 1o TEOMETpHHM COCTaBlieHa Ha ocHoBe @OyHIaMEHTaIBHOTO sapa

colepkaHus oOmero oOpa3oBaHuss u TpeOoBaHMII K pe3yabTaraM OCBOCHHS OCHOBHOM
00mIeo0pa3oBaTeIbHOM  MPOTPaMMBl  OCHOBHOTO — OOIEr0o  OOpa3oBaHWs, TMPEACTABICHHBIX B
®denepanbHOM TOCYAApPCTBEHHOM 00pa3oBaTeIbHOM CTaHaapTe oliiero obpa3oBanus. B Hell Taxxke
YUUTBIBAIOTCSI OCHOBHbIE HJeM U nojoxkeHus [Iporpammsl pa3Butus U (HOPMHUPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX AEUCTBUI I OCHOBHOTO 00ILEro 0Opa3oBaHMs.

OBnajeHyue y4alluMHUCS CHUCTEMOH T'e€OMETpUYECKUX 3HAaHMH M YMEHHH HEoOXOIuMO B
NOBCEHEBHOM KM3HM M M3Y4YEHUS CMEXHBIX JAUCHUIUIMH U TPOJODKEHUs 00pa3oBaHUs.
[IpakTHyeckas 3HAYUMOCTH IIKOJLHOTO Kypca TeOMeTpuu OOyCIOBIEHAa TeM, 4TO €€ OOBEKTOM
SABJIAIOTCA MPOCTPAHCTBCHHBIC (bOpMI)I U KOJIMYECTBCHHBIC OTHOIICHUA )IGfICTBI/ITCJ'IBHOFO MHpa.

FGOMCTpI/ILIeCKaH IIoAroToBKa HCO6XOI[I/IMa OJi1  TOHMMaHHA TPUHIOHUIIOB YCTpOﬁCTBa u
HCIIOJIb30BaHUA COBpeMeHHOﬁ TCXHUKHU, BOCTIPHUATUA HAYUHBIX U TCXHUYCCKUX MOHATHHU U Hﬂeﬁ.

['eomeTpus SBISETCS OJHMM M3 ONOPHBIX NPEIMETOB OCHOBHOM IIKOJBI: OHAa OOecreYuBaeT
U3y4eHHe JPYTUX AUCHUIUIMH. B mepByio odepenb 3TO OTHOCUTCS K MpPEAMETaM ECTECTBEHHO -
HAYYHOTO LIMKJIA, B YACTHOCTH K (u3uKe. Pa3BUTHE TOTHYECKOr0 MBIIUICHUS YYAIUXCs TP 00y4EHUU
TreOMETPUH CIOCOOCTBYET TaKKe€ YCBOCHMIO IPEIMETOB TyMaHUTapHoro uukia. Ilpaktuueckue
YMEHUS M HaBBIKM TE€OMETPUYECKOr0 XapakTepa HEOOXOIUMBI JUIs TPYIOBOH JEATETbHOCTH U
npodeccCuoHaNBbHON MOrOTOBKU IIKOJIBHUKOB. Pa3BuTHe y ydamuxcsi NpaBUIbHBIX MPEICTaBICHUN O
CYITHOCTHU U MPOUCXOKIACHUN I'COMETPHUICCKUX a6CTpaKHPII>’I, COOTHOHICHUH pCaIbHOTO 1 UACAJIBHOIO,
XapakTepe OTPAKEHMSI MATEMATHMYECKOM HAayKOM SBIECHUN M MPOIECCOB PEAIbHOTO MHpA, MECTE
TCOMETPHUH B CUCTEMC HAYK M POJIU MATEMATHYCCKOro MOJCIMPOBAHHA B HAYYHOM IIO3HAHUU U B
NPaKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS y4allUXCs, a Takke
(GOpMHpOBAHHIO  KAa4yecTB  MBIIUICHUS, HEOOXOOUMBIX Ui  aJanTallid B  COBPEMEHHOM
UH(POPMALIMOHHOM 00IIEeCTBE.

Tpe6y>1 OT ydJalnuxcCd YMCTBCHHBIX H BOJICBBIX yCPIJIPIfI, KOHIOCHTpPAIlU BHUMAHUA, daKTUBHOCTHU
Pa3BUTOrO BOOOpa)XeHHsI, TEOMETPUs Pa3BUBAET HPABCTBEHHbIE YEPThl JUYHOCTH (HACTONYHUBOCTH,



LEJIeYCTPEMIIEHHOCTD, TBOPUECKYIO0 aKTUBHOCTh, CAMOCTOSITENILHOCTh, OTBETCTBEHHOCTh, TPYI0JII00HE,
JTUCHHUIIIMHY, KPUTUYHOCTh MBIIUICHHUS) U YMEHHE apryMEHTHPOBAHHO OTCTaMBaTh CBOW B3IJISABI U
yOeXKICHHUSI, a TAKKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIE PEIICHHUS.

['eomeTpuss CyIIECTBEHHO pacCIIMpPSET KPYro3op ydalluxcs, 3HAKOMS HMX C WHIAYKLHEN U
JIeaykinuen, o0000meHneM W KOHKpETH3allMed, aHaJM30M H CHHTE30M, KiacCupUKanuen u
CUCTeMaTu3alKel, abcTparupoBaHieM, aHajiorueil. AKTUBHOE KCIIOJIb30BaHUE 3a/1ay Ha BCEX ATamax
yueOHOro Ipoliecca pa3BUBAET TBOPUECKHUE CITIOCOOHOCTHU MIKOJILHUKOB.

[Ipu oOydyeHun reomeTpuu GOPMUPYIOTCS YMEHHST M HaBbIKM YMCTBEHHOIO Tpylda —
IUTAHUPOBAHKUE CBOEH PAa0OTHI, MOUCK PAIOHAIBHBIX MYTEeil €€ BBIMOJIHEHUS, KPUTHUECKas OICHKA
pe3ynbTatoB. B mporecce 00y4eHHsS T€OMETPUU IIKOJBHUKH JIOJDKHBI HAYYHUTHCS H3JIaraTh CBOH
MBICTTU SICHO M WCYEPIBIBAIOIIE, JIAKOHUYHO M EMKO, MPUOOPECTH HABBIKU YETKOTO, aKKypaTHOTO U
TPaMOTHOT'O BBINOJIHEHUSI MATEMAaTUYECKUX 3aIUCEN.

Baxueimen 3amadell IIKOJBHOIO Kypca TE€OMETPUU SABJISIETCS PA3BUTHE JIOTUYECKOTO
MbIIUIeHHUs ydamuxcs. CaMu 0ObEeKThl TEOMETPUUECKUX YMO3AKIIOUEHUN U MPUHSATHIE B T€OMETPUU
MpaBHUJia X KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN OOOCHOBBIBATh U JI0Ka3bIBATh
CYXKJICHUSI, IPUBOJNUTH YETKUE ONPEIEICHUs, Pa3BUBAIOT JIOTHYECKYI0 HHTYULIMIO, KPATKO M HATJISIHO
BCKPBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOCHHM M ydaT MX HNPUMEHEHHUI0. TeMm caMbIM reoMeTpus
3aHMMAeT BEAyIIee MECTO B (DOPMHPOBAHMHM HAYyYHO- TEOPETHYECKOTO MBIIUICHUS IIKOJIHLHUKOB.
PackppiBasi BHYTPEHHIOIO TapMOHUIO MaTe€MaTUKH, (HOpPMUPYsS MOHMMAaHHE KPAaCOThI W M3SIIECTBA
MAaTEeMATHYECKUX PACCYKICHHUH, CIHOCOOCTBYS BOCIPHUSATHIO TEOMETPUYCCKUX (HOPM, YCBOCHHIO
MOHATHS CHUMMETPUU, TE€OMETpPUsS BHOCHUT 3HAUUTENIBHBIM BKJIaJ B O3CTETUYECKOEC BOCHUTAHUE
yuanuxca. E€ u3ydeHwe pa3BHBaeT BOOOpaKEHHE IIKOJIBHUKOB, CYIIECTBEHHO oOOOramaer u
Pa3BUBAET UX IPOCTPAHCTBEHHBIE NPEICTABICHUS.

Jlannast paboyast mporpamMma MoJIHOCThIO OTpakaeT 0a30BbI YPOBEHb MOATOTOBKH IIKOJIBHUKOB
10 paszenaM nporpaMMel. OHa KOHKPETU3UPYET COZIepKaHue TeM 00pa30BaTeIbHOTO CTaHAapTa U
JTaeT MPUMEPHOE pacpe/ieieHne yueOHbIX YacoB M0 pa3jienaM Kypca.

B xoze npenonaBanus reoMmeTpun B 7-9 kitacce, paboThl Hajl GOPMUPOBAHUEM Y yUAITUXCS
YHHMBEpCaIbHBIX YUEOHBIX JEHCTBUI ciaenyeT oOpaiiarh BHUMaHKE Ha TO, YTOObI OHU OBJIAIEIU
YMEHUSMH 00111ey4e0HOr0 XapaKkTepa, pa3HOOOpa3HbIMH CIIOCOOaMU JIeATENIbHOCTH puoOpeTanu
OTIBIT:

. [InanupoBaHusA U OCYLIECTBICHUS aITOPUTMUYECKOMN NEATEIBHOCTH, BBIIIOJHEHUS
3aIaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

. Pemenus pa3HOOOpa3HBIX KJIACCOB 3ajad U3 Pa3IM4YHBIX pa3elioB Kypca, B TOM YHCIIE
3a/1a4, TpeOYIOIIMX MOKUCK ITYTH U CITIOCOOOB pEIIeHHUS,;

o HccenenoBaTenbCKoi AEATENBHOCTH , PA3BUTHS UJIEH, IPOBEIECHUS DKCIIEPUMEHTOB,
0000111eHus, TOCTAaHOBKHU U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;

. SIcHOTO, TOYHOTO, TPAMOTHOT'O U3JI0KEHHSI CBOMX MBICIIEH B YCTHOM M MMCbMEHHOM peuH,

UCIIOJIb30BAaHUS PA3IMYHBIX SA3BIKOB MaTEMATUKHU (CIIOBECHOTO, CUMBOJIMYECKOTO, TpaguuecKoro),
CBOOOJHOIO MEPexo/ia C OJHOTO A3bIKAa Ha APYroM ISl WIUTFOCTPALlMU, MHTEPIPETAlluH, apryMEHTaIuH
Y JI0Ka3aTebCTBa;

L HpOBe}IeHI/IH JO0Ka3aTCJIbHBIX paCCY)I(}IeHPII)’I, ApryMCHTAalWH, BBIABVIXCHUS TUIIOTE3 U UX
000CHOBaAHUS,;
. [Toucka, cucremaTH3aluy, aHanu3a u Kiaccuukanuy nHPOpMAIIK, UCTIOTb30BaHUS

pa3Ho00pa3HbIX HH(POPMALIMOHHBIX HICTOUHUKOB, BKITIOYast yUeOHYIO M CIIPAaBOYHYIO JIUTEPATYpY,
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTHH.



HEJIN U 3ATAYU OBYUYEHU A

OO0yueHne MaTeMaTHUKX B OCHOBHOM IIKOJIE HANIPaBJICHO HA JOCTHKEHUE CIICYIOUIUX LICJICH:
1. B nanpaenenuu 1uunoz2o pazeumus:

e Pa3zBuTHE JIOTUYECKOTO U KPUTHUUYECKOTO MBIIUICHHS, KYJIbTYpPhl PE€UYd, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e DopmupoBaHue  ydalIUXCS  HUHTEJUICKTYJIbHOW YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJOJCHHIO MBICIUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIOIUX M3 OOBIICHHOTO
OIIBITA;

e Bocriutanue KadecTB JMYHOCTH, OOECMEUYHMBAIOIIMX COIHAIBHYI0 MOOWIBHOCTD,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIBHBIC PEIICHUS

e opMUpOBAHHE KAueCTB MBIIIJICHHUS, HEOOXOAUMBIX JUIsl aJanTaldd B COBPEMEHHOM
nH(pOpPMaAITMOHHOM OOIIIECTBE;

¢ Pa3BuTHE HHTEpECA K MATEMAaTHIECKOMY TBOPYECTBY M MATEMAaTHICCKUX CITOCOOHOCTEH.

2. B memanpeomemnom nanpaenenuu:

e ®opMuUpOBaHUE MPEACTABICHHS O MaTeMaTHKE KaK 4acTH OOIIeUeI0BEYECKOM KyIbTYypHI,
0 3HAYMMOCTHU MaTEMAaTHKHU B Pa3BUTHH LIUBUIU3ALMU U COBPEMEHHOT'O OOIIIECTBA;

e PazBuTHe TpENCTaBICHUM O MaTreMaTHKe Kak (opMe OMUCaHUS M METOJE MO3HAHUS
JNEHUCTBUTENFHOCTH, CO3JIaHUE YCIOBUH N7 MPUOOpPETeHHs MEPBOHAYAIBLHOTO OIBITA
MaTeMaTU4eCKOro MOJICITUPOBAHMS;

e ®opMupoBaHHe OOIINX CIOCOO0B UHTEIUIEKTYATbHON AECITEIbHOCTH , XapaKTEePHBIX JIJIS
MaTeMaTUKUd U SIBJSIOLIMXCS OCHOBOM IO3HABAaTEIbHOM KYJIbTYpbl, 3HAUMMOM IS
Pa3IUYHBIX cep YSIOBEUCCKOM NEATCIILHOCTH.

3. B npeomemmnom nanpaenenuu:

e OBjIaIcHME MAaTeMATHUYECKUMHU 3HAHMSIMH H  YMEHUSAMH, HEOOXOAUMBIMH  JIJIsi
MPOJIOJDKEHUsT OOyYeHHs B CTapliedl IIKOJIE€ WJIM HHBIX 0011e00pa3oBaTeIbHBIX
YUPEKACHUAX, U3YUYECHUSI CMEKHBIX TUCLMIUINH, TPUMEHEHHUS B IOBCETHEBHON KU3HH;

e Co3nanve (pyHmamMeHTa I MaTeMaTHUYeCKOro pa3BUTHS, (OPMHUPOBAHUS MEXAHH3MOB
MBIIICHUS], XapaKTEPHBIX JJISI MATEMAaTHUYE€CKOU JIeATeTLHOCTH.

Ha mpotrsbkenun u3ydeHHs Marepuaia Mpejroaraercss 3akperuieHne u obpaboTka
OCHOBHBIX yYMEHHH U HaBBIKOB, WX COBEpIICHCTBOBAHME, a TAaKXKe CHCTEMaTH3aIus
MOJyYEHHBIX paHee 3HaHuM. Takum 00pa3oM, peraroTcs CIeayIoue 3a1a4u:
¢ BeeneHre TepMUHOJIOTHHN M OTPAOOTKA YMEHHUSI €€ TPAaMOTHOT'O UCTIOIb30BaHMUS;

e PazBuTHE HABBIKOB HM300pKEHUE IUIAHUMETPUYECKUX (QUTYP H  MPOCTEHIIHMX
T€OMETPUUYECKUX KOH(PUTYpaLIHii;

¢ COBEpIIICHCTBOBAHNE HABBIKOB MPUMEHEHUS CBOMCTB Fr€OMETPHUUECKHUX (PUTYP KaK OMOPHI
P PEILICHUH 3a/1a4;

e opmupoBaHue yMEHHS T0Ka3bIBATh PABEHCTBO JAHHBIX TPEYTOJbHUKOB;

¢ OTpaboTKa HaBBIKOB PEIIEHUS MPOCTEUIINX 3a7ad Ha TTOCTPOCHUE C TIOMOIIBIO IIUPKYIIS
U JTUHEHKU;

e opmupoBaHre yMEeHHS [OKa3bIBaTh MApPALIEIBHOCTh MPSIMBIX C HCIOJIb30BaHUEM
COOTBETCTBYIOIIMX MPU3HAKOB, HAXOIUTh PABHBIE YIJIbI MIPU MaPAIIETBHBIX MPSMBIX, YTO
HaxOJUT LIMPOKOE MPUMEHEHHUE B JTAJTbHENIIIEM KypCe T€OMETPHH;

e PaciipeHnne 3HaHUM yJaliuxcsi O TPEYroJIbHUKaX.



OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA

B Kkypce yCIOBHO MOYXHO BBIICIHTH CICAYIOIIME COAEpKAaTeNbHble JuHUM: «HarnsgHas
reometpus», «I'eomerpuueckue Gurypni», «M3MepeHne reoMeTpuIeCcCKuX BEIHIUHY, «KoopauHaThy,
«BekTops», «JIoruka u MHOXkeCTBay, «I'€oMeTpus B UICTOPUYECKOM PA3BUTHI.

Marepuan, oTHocsmmiics kK JmHHM «HarmsgHas TeoMeTpus» CrnocoOCTBYeT pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEACTABIECHUN YUAIIUXCS B PAMKAX U3YyYCHHUS TJIAHUMETPUU.

Conepkanne pasnenoB «I eomerpuueckue Gurypb» u «V3aMepeHrne reoMeTpUISCKUX BEITHUIUHY
HAIleJICHO Ha TMOJy4YCHHE KOHKPETHBIX 3HAHUM O TeOMEeTpUYecKodl Qurype Kak BaKHEHIIEH
MaTeMaTU4YeCKON MOJENM Il ONUCAHUs OKpy»Karomero mupa. CUCTEMAaTHYeCKOe U3yYeHHUE CBOMCTB
FEOMETPHUECKUX (DUTYP TMO3BOJIMUT PA3BHUTh JIOTHUECKOE MBIIUICHHE W TOKa3aTh MPUMEHEHUE STUX
CBOWMCTB TIpUM PEUICHUM 3aJay BBIYUCIUTEIBHOIO M KOHCTPYKTMBHOIO XapakTepa, a TakxKe
MPAKTUYECKUX.

Marepuaisi, OTHOCSIIMHCA K cojepKarelbHbiM JuHUsIM «KoopauHatel» U «BekTopbl», B
3HAYUTEIBPHON CTENEHU HEeCET B cebe MEeXKIPEIMETHBIC 3HAHUS, KOTOPhIC HAXOAT MPUMCHCHHE KaK B
Pa3JIMYHBIX MAaTEMaTUYECKUX AUCIUIUIMHAX, TaK U B CMEKHBIX MPEIMETaX.

OcobenHocThi0 JIMHUKM «JIOTHKAa W MHOXECTBa» SBJISIETCS TO, YTO MPEJICTABICHHBIN 37€Ch
Marepuan MPEUMYLIECTBEHHO HW3Yy4yaeTcsi IMpPU PACCMOTPEHHMHM Ppa3IMYHBIX BOMNPOCOB Kypca.
COOTBETCTBYIONIMI MaTepwall HaleleH Ha MaTeMAaTHYECKOEe Pa3BHTHE ydalluxcs, GopMHpOBaHUE Y
HUX YMEHHS TOYHO, CKATO U SICHO U3JIaraTh MBICJIM B YCTHOM M MUCbMEHHOM peyu.

Jlunusa «['eomeTpusi B HMCTOPUYECKOM pa3BUTHUW» TpeJAHA3HAYeHA Ui  (POPMUPOBAHUSA
IPEJICTAaBICHU O TEOMETPHUM KaK YacTH YEeJIOBEYECKOW KyJIbTYpHl, M OOIIEero pa3BUTHUS
NIKOJILHUKOB, JIJISI CO3/IaHUS KYJIBTYPHO — HCTOPUIECKOM CpPelIbl 00yUCHHUS.

OIIUCAHUE MECTA YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B cooTBercTBHM ¢ y4eOHBIM TIJITAaHOM 00pa30BaTEIbLHON OpraHU3alUN MIPEAMET Te€OMETPHS
BXOJIUT B COCTaB MpeaMETHON obmacTu MateMaTHKa. Ha n3ydeHrne reoMeTpiu B OCHOBHOM IIKOJIE
OTBOJUTCS 2 y4eOHBIX yaca B HEJIEINI0 B TEUEHHE KaK10ro roja oo0yuenus, scero 210 gacos. B 7
knacce- 70 gacoB, B 8 knacce- 72 yaca, B 9 kiracce-68 yacos.

JIMYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE PE3YJIBTATbBI
OCBOEHMUSA COAEP)KXAHUSA KYPCA TEOMETPHUH 7-9

Juunocmmuuie: y yuawuxcs 6yoym cghopmuposamsi:

1) OTBETCTBEHHOE OTHOLIEHHUE K YUCHHIO;

2) TOTOBHOCTb U CIOCOOHOCTH OOYHYAOIIMXCSl K CAMOPA3BUTHIO U CaMOOOpa30BaHHUIO Ha OCHOBE
MOTHUBAIMH K 00y4EHHIO U TO3HAHUIO;

3) yMeHHEe SCHO, TOYHO, 'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOH M NHCHbMEHHOW peuH,
IIOHMMATh CMBICI IIOCTaBJICHHOM 3aJauu, BbICTpauBaTh apryMEHTALMIO, IPUBOJNUTE IPUMEPHI U
KOHTPIIPUMEDBI;

4) HayasbHbIE HABBIKU aJaNTallii B JMHAMUYHO N3MEHSIOIIEMCS MUDE;

5) sKojorumyeckas KyjabTypa: LIEHHOCTHOE OTHOILIEHHE K MPHUPOJAHOMY MHUPY, TOTOBHOCTbH
CJIeZIOBaTh HOPMaM MPUPOI00XPAHHOTO, 310POBLECOEPEratoIIEro MOBEICHUS;

6) bopMHUpOBaHKE CITIOCOOHOCTH K AYMOITMOHAIIBHOMY BOCTIPUATHIO MAaTEMAaTHYECKUX O00B-E€KTOB,
3a/1a4, PELICHUN, pacCyKICHUH;

7) yMeHHEe KOHTPOJIUPOBATH MPOLIECC M Pe3yNIbTaT yueOHON MaTeMaTUYECKOM 1eTeNbHOCTH;

Y yuawuxcs Mo2ym 0vims cqpopmMupo8ambi:

1) mepBoHauajbHbIE NPEACTABIECHUS O MaTEeMAaTUYECKOM Hayke Kak cdepe uernoBeYecKOu
JeSITeIbHOCTH, 00 3Tanax e€ pa3BUTHA, O €€ 3HAYMMOCTH JUIs Pa3BUTHUS IUBUIIN3ALUHY;

2) KOMMYHHMKaTHBHas KOMIIETEHTHOCTb B OOLIEHHH M COTPYJHHYECTBE CO CBEPCTHUKAMHU B
00pa3oBaTeNbHON, y4eOHO-UCCIIeI0BaTEeIbCKON, TBOPUECKON M IPYTUX BHJAX ACATEIbHOCTH;



3) KPUTUYHOCTb MBIIIJICHUSI, YMEHUE PACIO3HABATH JOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTIIMYATh TUIOTE3Y OT (aKTa;

4) KpeaTUBHOCTb MBIIUICHUS, WHUIMATUBBI, HAXOJYMBOCTH, AKTUBHOCTU TMPU PELICHUHU
apuMeTUYeCKuX 3a/1a4.

Memanpeomemnule:

pecynamueHvleyiauiuecs Hayuamcs.

1) bopmynupoBaTh U yepKuBaTh y4eOHYIO 3a/1a4Y;

2) BbIOMpATh ICUCTBUSI B COOTBETCTBUU C IIOCTABJICHHOW 3a/1aueil U yCIOBUAMHU €€ pealn3aluu;
3) maHuUpoBaTh NYTH JOCTHXKCHHUS II€JeH, OCO3HAHHO BBIOMpATh Hambosee 3¢ GeKTUBHBIC
CIIO0COOBI penieHus Y9IeOHBIX U TIO3HABATEIbHBIX 3a/1a4;

4) npenBUIETh YPOBEHb YCBOCHHUSI 3HAHUIM, €0 BPEMEHHBIX XapaKTePUCTHUK;

5) cocTaBIIATH IJIaH U MOCIE0BATEIBHOCTh ACHCTBHI;

6) OCyIIECTBIATH KOHTPOIIb MO0 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI,

7) aleKBaTHO OILICGHWBATh MPABHJIHLHOCTH WM OIIMOOYHOCTH BBHITIOJHCHHS Y4eOHOW 3amaud, e
00BEKTHUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHHUS;

8) cnuyaTh crnocod ACHCTBUA M €ro Pe3ysbTaT C 3aJaHHBIM ATAJIOHOM C IIEJIbI0 OOHAPYKEHUS
OTKJIOHEHHMH M OTJIMYUM OT ATaJI0HA;

yuawuecs NoLy4am 603MOICHOCHb HAYUUMBCA.!
l)onpenensaTs mociieI0BaTEeIbHOCTh MPOMEXKYTOUHBIX 1I€JIeH U COOTBETCTBYIOIINX UM JICUCTBUI
C YYE€TOM KOHEYHOI'0 pe3yJbTarTa.

2) npenBUIETh BO3MOKHOCTH IOJIyU€HHUsI KOHKPETHOIO pe3yibTaTa IIPU PELIeHUH 3a/1a4;

3) OCYHIECTBIATh KOHCTAaTHUPYIOIIMA M TMPOTHO3ZUPYIOUIUH KOHTPOJIb IO pE3yiabTaTy U IO
crocoOy IeUCTBUS;

4) BbLAETATH U GOPMYIUPOBATH TO, YTO YCBOCGHO M YTO HY)KHO YCBOUTH, OMIPENEIATh Ka-4eCTBO U
YPOBEHb YCBOECHHS,

5) KOHILIEHTPUPOBATH BOJIO ISl IPEOOJECHHUS HHTEIUIEKTYaIbHBIX 3aTPYAHEHUNH U (PU3U-4eCKIX
IIPENSATCTBUN;

no3HaeamenbHvle y4auuecs Hayyamcs:
1) caMOCTOATENBHO BBIACIATH U (POPMYIHPOBATH O3HABATENBHYIO LIENb;

2) UCTIOJIBb30BaTh 00IUE TPUEMBI PELIICHUS 3a/1ay;

3) npUMEeHATh MpaBUIIa U M0JIb30BAaThCSI UHCTPYKIMUAMU U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMH;

4) OCYHIECTBJISITH CMBICIOBOE UTECHUE;

5) co3naBark, MPUMEHATh U NMPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJCTBA, MOJE-TH U
CXEMBI JIJIsl pEeLIeHUS 3a1a4;

6) caMOCTOSITENIbHO CTAaBUTh IIEJIM, BBIOMPATh M CO3[aBaTh aJrOPUTMBI Ui peIIeHHs Y4eOHBIX
MaTeMaTU4YECKUX Mpooem;

7) NOHMMATH CYIHOCTh AJITOPUTMHYECKUX NPEINUCAHUN U YMETh AEHCTBOBATh B COOT-BETCTBUU
C TMPEUI0KEHHBIM allTOPUTMOM;

8) MOHMMATh M MCIOJIb30BaTh MAaTEMATHUECKUE CPENCTBA HAIVISIIHOCTH (PUCYHKH, Y€pTE-XKHU,
CXEMBI U JIp.) AJIsl WIUTIOCTPALMK, UHTEPIIPETAllUY, apTyMEHTaIUH;

9) HaxoauTh B pPAa3NMYHBIX HCTOYHMKAX HWHGPOPMALMIO, HEOOXOAWMYIO JJIsl pELIeHUs Ma-
TEMaTHYECKUX MpoOJieM, U MPENCTaBIsATh €€ B MOHATHON (opMme; MPUHUMATh pElIeHHE B yCIIo-
BUSIX HEMOJIHOM U N30BITOYHOM, TOUHON M BEPOSATHOCTHON MH(OpMAINH;

yuawuecs noxy4am 603MOICHOCHb HAYUUMbCA.!

1) ycraHaBnMBaThb NPUYUHHO-CIEACTBEHHBIE CBSI3U; CTPOMTH JIOTHYECKHE PACCYKIEHUS,
YMO3aK/II04eHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTHUH) U BBIBOJBI;

2) dopmupoBaTh y4yeOHYIO M OOIIEMONB30BATEIHCKYI0 KOMIIETEHTHOCTH B OOJIACTH HC-
MOJI30BaHUs HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMrieTeHTHOCTH);

3) BuAETh MaTEMaTHUYECKYIO 3a/1a4y B APYTUX JAUCLHUIUIMHAX, B OKPYKAIOLIEH JKU3HY;



4) BBIIBUTATH THUIOTE3bl MPU PEIICHUH Y4eOHBIX 3alad M TOHHUMAaTh HEOOXOIUMOCTh HX
MIPOBEPKU;

5) TIaHuUpOBaTh M OCYIIECTBIIATH JESATEIBHOCTh, HANpPABICHHYIO Ha peIIeHHe 3a7ad Hc-
CJIEIOBATENLCKOTO XapaKTepa;

6) BeIOMpaTh HauboJee paroHaIbHBIE U () ()EKTUBHBIEC CIIOCOOBI PEIICHUS 33/1a4;

7) uHTepnpeTupoBaTh HHDOpPMaLMIO (CTPYKTYpUpPOBaTh, MEPEBOJUTH CIUIOIMIHON TEKCT B
Ta0JIMILy, TPE3EHTOBATH MOJIYICHHYIO HHPOPMAIUIO, B TOM drciie ¢ momoiisio UKT);

8) onleHuBaTh HH(pOpPMaIHIO (KpUTHYECKAs OLICHKA, OLICHKA JJOCTOBEPHOCTH ),

9) ycraHaBIMBaTh NPUYMHHO-CJIEICTBEHHBIEC CBSA3H, BBICTPAUBATh PACCYKICHHS, 0000IICHUS;

KOMMYHUKAMUBHbIE YUAUUECSA HAYYUAMCA.

1) OpraHU30BBIBATh YUYCOHOE COTPYIHUYECTBO M COBMECTHYIO JACATEIBHOCTD C YUUTEIIEM H
CBEPCTHHUKAMH: OMPENEISTh eI, PACTIPECNIATh (DYHKIIUU U POJIM YIYACTHHKOB;
2) B3aMMO/ICHICTBOBATh U HaXOJUTh OOIIHE CIOCOOBI paboOThI; paboTaTh B IPyIIE: HAXOAUTh

olmiee pemieHWe W paspemarb KOH(UIMKTHI Ha OCHOBE COTJIACOBAaHMS MO3MIMKH M y4éra
MHTEPECOB; CIyIIaTh NapTHEPA; POPMYIUPOBAThH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE,
3) nporHo3upoBaTh BO3HUKHOBEHHE KOH(IMKTOB MPU HAIUYUHU PAa3HBIX TOUEK 3PEHUS;

4) pa3pemiath KOHGIUKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UIINI BCEX YYaCTHUKOB;

5) KOOpAMHUPOBATH U IPUHUMATDH PA3IMYHBIE TO3ULUHU BO B3aUMO/JICICTBHY;

6) apryMeHTHpOBaTh CBOIO TO3MIMI0 U KOOPAUHUPOBATH €€ C MO3ULHUAMU MapTHEPOB B
COTPYIHUYECTBE IIPU BbIPAOOTKE OOIIETO PEIIEHUSI B COBMECTHOM JEATEIbHOCTH.

Ilpeomemmnuie: yuawuecs nayyamcesi:

1) paGoTare ¢ TeOMETPUUYECKHM TEKCTOM (CTPYKTYpUpOBaHHE, H3BJIECUCHHE HEOOXOIUMOM
uH(pOpMalK1), TOUHO U TPAMOTHO BBIPa)KaTh CBOM MBICIU B YCTHOW M NMHCbMEHHOW peyH, IpH-
MEHAS MaTeMAaTHYECKyl0 TEPMHUHOJIOTMIO M CHUMBOJIMKY, MWCIIOJBb30BaTh Ppa3JIUYHbBIE SI3BIKU
MaTeMaTUKH  (CIOBECHBIM, CHUMBOJWYECKUH, Trpaduyeckuii), O0OOCHOBBIBaTh CYXKIEHUS,
HPOBOJUTH KJIACCU(PUKALIUIO;

2) BnaaeTh 0a30BbIM MOHATUWHBIM almapaToM: UMETh MpPEJCTaBI€HHE O 4Yucie, Apodu, o0
OCHOBHBIX T'€OMETPUYECKHX OOBEKTax (TOYKa, MpsiMasi, IOMaHas, yroj, MHOTOYTOJIbHUK, KPYT,
OKPYHOCTB);

3)u3MepATh AJIMHBI OTPE3KOB, BETUUNHBI YIJIOB;

4) BnazieTh HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUMCIICHUI;

5) nMonb30BaTHCS U3YYEHHBIMU T€OMETPUUECKIMHU (HhOpMYIaMH;

6) MOJB30BaTHCS MPEAMETHBIM YKa3aTeJIeM SHUMKIIONEIUN M CHPABOYHUKOB JJISI HAXOXKICHHS
uHpOpMaInH;

yuawuecs noay4am 603MONCHOCb HAYYUMbCA.!

1) BBIMONHATH apudMeTHUECKHe MPeoOpa3oBaHUS BBIPAKEHUN, TMPUMEHSITh HX JJIS PEIICHHS
TeOMETPHUECKUX 3aJ1a4 U 3a71a4, BO3HUKAIOIINX B CMEXKHBIX Y4EOHBIX MpeIMeTax;

2) IPUMEHATHh U3yYCHHBIE TIOHITHS, PEe3yAbTAaThl U METOBI MIPU PEIICHUU 3a/1a4 U3 Pa3TuIHBIX
pa3ielioB Kypca, B TOM YHCIIE 3a7ad, HE CBOIAILUMXCS K HEIMOCPEICTBEHHOMY IPUMEHEHUIO
W3BECTHBIX aJITOPUTMOB;

3) caMOCTOSITENBHO ACHCTBOBAaTh B CUTYAllMM HEOMPENEIEHHOCTH MPH PEIICHUHM aKTyaJlbHBIX
JUIS HUX TPOOJIeM, a TaKKe€ CaMOCTOSITEIbHO MHTEPIIPETUPOBATH PE3yJIbTAThl PEIICHUS 3a1ad ¢
YYETOM OTrPaHUYEHUH, CBA3AHHBIX C PEAIbHBIMU CBOMCTBAMHU PACcCMaTpPUBAEMBIX MPOLIECCOB U
SIBIICHHUI,



COJAEPKAHUE KYPCA

I'eomeTrpuueckue purypsi

Purypsl B reOMeTPHHU U B OKPYKal0IleM MUpe

I'eomerpuueckas ¢urypa. BHyTpenHss, BHEmHAs o0nacTi GUrypsl, rpaHuna. JInHuum u
o01acTH Ha IIOCKOCTH. Bhimykiast n HeBblnykias purypsl. Ilnockas u Hemnockas Gurypsl.

Brinenenue cBoiicTB 00beKTOB. POpMHpPOBAHUE MNPEICTABICHUNA O METalpeIMETHOM
HNOHATUM «purypa». Touka, OTpe30K, IpsMas, Jiyd, JIOMaHas, INIOCKOCTb, YToJl, OHCCeKTpuca
yIJla ¥ €€ CBOMCTBA, BU/bI YIJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cumMeTpusi reoMeTpudeckux ¢uryp. LlenTpanbHas cuMMeTpusi T€OMETPUUYECKHX
buryp.

MHOroyroJibHuKHu

MHOroyronpHuK, €ro 3J1€MEHTbl M ero CBoWCTBa. IIpaBHIIBHBIE MHOIOYIOJBHUKH.
BrInyKiIble ¥ HEBBIMYKJIBIE MHOTOYTOJIbHUKH. CyMMa YIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA.

Tpeyronbauk. Cymma yrioB TpeyrojibHuka. PaBHOOEIpeHHBIN TPEYrOJIbHUK, CBONCTBA U
IpU3HAaKU. PaBHOCTOPOHHMH TpeyrosbHUK. MeauaHbl, OUCCEKTPUCHI, BBICOTHI TPEYrOJIbHHUKOB.
3ameuaTesibHbIE TOUKHU B TPEyrojibHUKe. HepaBeHCTBO TpeyroibHUKA.

YetsipexyronbHuku. llapamnenorpamm, pomO, NpsSMOYrojJbHUK, KBaJapaT, Tpamerusl.
CpoiicTBa W TpH3HAKH TMapajuieJorpamMmma, pom0Oa, NPSMOYTOJIbHUKA, KBaapaTa. Teopema
BapunnoHa.

OKpyKHOCTB, KPYT

Wx »snemeHTsl M cBolicTBa. XOpAbl M CeKylmue, MX cBoiicrBa. KacarenbHble M HX
cBoMcTBa. lleHTpasibHBIE M BIMCaHHBIE YIJbl. BrnucaHHblE M ONMCAHHBIE OKPYKHOCTH JUIS
TPEYroJIbHUKOB. BIHcaHHble M  ONKMCAHHBIE OKPYXHOCTU JUISI  YETBIPEXYTOJIBHUKOB.
Bresnncannsle OKpy)KHOCTH. PagukanbHas oCk.

®urypsl B npocTpancTBe (00beMHBIE Tea)

MHororpaHHuk 1 ero sneMeHTsl. Ha3BaHUsS MHOTOTpaHHUKOB C Pa3HBIM IIOJIOXKEHUEM U
KOJIMYECTBOM TpaHeil. IlepBuuHble npeacTaBiieHus 0 NUpaMUAax, Napajulelienuneaax, npusmax,
chepe, mape, MUWIMHAPE, KOHYCE, UX JIEMEHTaX U MPOCTEHUIIINX CBONCTBAX.

OTtHowmeHns

PagsencrBo ¢puryp

CpolicTBa M TPU3HAKM DPABEHCTBA TPEYTrOJBHUKOB. JIONOJHUTENBHBIE NPU3HAKU
paBeHCTBa TPeyrojabHUKOB. [Ipu3Haky paBeHCTBA MMApaLIEIOrPaMMOB.

ITapajuteIbHOCTH MPSIMBIX

[Ipu3Haku u cBOiCTBa MapajjIeNIbHBIX MpPSMBIX. AKCHMOMa NapasuieabHocTH EBKiuaa.
ITepBuuHBIe IpEACTABIEHUS O HEEBKINIOBBIX reoMeTpusix. Teopema Paneca.

IlepnenaukyasipHble NpsiMble

[Ipsamoii yron. Ilepnenaukynsap k npsmoil. CepeaMHHBIN NEPNEHAUKYISAP K OTPE3KY.
CBoliCTBa M IPU3HAKH MEPIICHINKYISPHOCTH NPsMbIX. HakIOHHBIE, TPOEKIINY, MX CBOWCTBA.

ITomooue

[IponopuronanbHbie 0Tpe3ku, noaobue ¢uryp. I[logobHble TpeyronbHuku. [Ipu3Haku
o 100us TpeyroyibHUKOB. OTHOLIEHKE TUToNaiel MOA0OHbBIX Uryp.

B3auMHoe pacnosioskeHue NPSIMONA M OKPYKHOCTH, IBYX OKPYKHOCTEH.

N3mepenus 1 BoIYMCICHUS

Beanuunnbi

[Tonstue Benuuunbl. Jnmuna. 3Mepenue qnunbl. EqUHIBI N3MEpEHMS IIMHBI.

Benmnumna yrma. I'panycHas mepa yrima. CHHyC, KOCMHYC M TaHI€HC OCTpPOro YIJya
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tonste o mwiomaan TIOCKOW (GUTyphl W ee CcBoicTBax. 3mepeHue romaei.
EnuHuLBI M3MEpEHNUs IIOLIAIH.

[IpeacraBnenne o6 oO6beMe MPOCTPAHCTBEHHOW (UTYPHI U €ro cBoiicTBax. M3mepeHue
o0bema. EnuHuibl n3mMepenus 00beMoB.



N3mepenus u BoIYMCICHUS

WMHCcTpyMEHTBI 1711 U3MEPEHUN U MOCTPOEHUH; U3MEPEHUE U BBIYMCIICHHE YIJIOB, [UIMH
(paccTrosiHuil), IUIOLIA/EH, BBIYMCICHUE JJIEMEHTOB TPEYIOJIbHUKOB C MCIIOIb30BAaHUEM
TPUTOHOMETPUYECKUX  cooTHoweHud. Ilnomann. @opMynbl IuUlOmaaM  TPEYrOJbHUKA,
napajjiesiorpaMMa M €ro 4YacTHBIX BHUJIOB, Tpamenuu, ¢opmyina ['epona, ¢opmyna miomanu
BBIITYKJIOTO YETBIPEXYroJbHUKA, (POPMYJIbl JUIMHBI OKPY)KHOCTU M Iulomaau kpyra. [lnomans
KpYroBOT'O CEKTOPA, KpyroBoro cermeHra. Ilnomanp npaBuibHOro MHOIOYT OJIbHUKA.

Teopema IIudaropa. IludaropoBbr Tpoiiku. TpUTOHOMETPUYECKHE COOTHOIICHHUS B
IpSMOYTOJIBHOM TpeyrojibHuke. Tpuronomerpuyueckie (pyHKIHH TYIOTO yria.

Teopema kocunycoB. Teopema CHHYCOB.

Pemenue TpeyronbHuUKoB. Bbruncienue yrioB. BelunciieHue BBICOTBI, MEIUAHBl U
OuccexkTpuchl TpeyroiapHuka. OptorpeyrosbHuK. Teopema Iltomemes. Teopema MeHenast.
Teopema YeBsl.

Paccrossnus

PaccrossHne Mexny Toukamu. PaccrostHue OT TOYKM 10 NpsMOM. PaccrosiHue Mexny
dburypamu.

PaBHOBeNMKNE U paBHOCOCTaBJIEHHbBIE (PUTYPBI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEJIMUMHBI YIIIa, 101 U 00beMa (pUrypsl.

I'eomeTpuyeckue nocrpoeHus

I'eomeTpuueckue MOCTpOSHUs Il WILTIOCTPALIMM CBOWCTB T€OMETPUUECKUX (DUTYP.

HNHcTpymenTsI U1 ocTpoeHui. Llupkyiib, muHenka.

IIpocreiilne NoCTpOeHHUsS LUPKYJIEM M JUHEUKON: HOCTpOeHHE OUCCEKTPUCHI YIIa,
NEPIEeHIUKYIIApa K IPSIMOH, YIJla, pABHOTO IaHHOMY.

IlocTpoeHne TpeyroabHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YIUIy MEXKIY HUMH,
CTOpPOHE U JABYM IpUJIEKAIUM K HEH yriiaM, 0 APYTUM 3JIEMEHTaM.

Jlenenue oTpe3ka B JaHHOM OTHOIIECHHH.

OcHOBHBIE METO/IbI PEIICHUS 3a/1a4 Ha OCTPOEHUE (METO/I T€OMETPUUYECKUX MECT TOUEK,
METO/1 MapajIeIbHOTO NEPEeH0ca, METOJL CAMMETPHUH, METOJT TOJO0HS).

Oransl pelieHus 3a1a4 Ha IOCTPOEHUE.

I'eomeTpuyeckune npeodpa3oBaHus

IIpeoGpazoBanus

IIpencraBneHne o MEXIpEIMETHOM IMOHATHM «IpeoOpa3oBaHue». IlpeoOpa3oBanus B
MaTemaTuke (B apupmeTHKe, anredpe, reoOMeTpHUecKue peoodpa3oBaHus).

JABukenus

OceBas U LEHTpaJbHAas CUMMETPUH, [TOBOPOT M MapajuieNbHblil nepeHoc. KomOounanuu
JBUKEHUH Ha IJIOCKOCTH U UX CBOWCTBA.

ITono0ue kak npeodpaszoBanue

I'omoretns. ['eomerpuueckue mnpeoOpa3oBaHUs Kak CPEJACTBO  JOKa3aTelbCTBA
YTBEPKJICHUM M pelIeHus 3a/1a4.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

IlonsTe BekTOpa, AEWCTBHUA HaJ BEKTOPAMH, KOJUIMHEAPHBIE BEKTOPBI, BEKTOPHBIN
0a3uc, pas3yioKeHHe BeKTopa Mo O0a3uCHBIM BeKTOopaM. ENMHCTBEHHOCTH Pa3lioKEeHUs BEKTOPOB
1o 6a3ucy, CKaJsIpHOE MIPOM3BEACHUE U €r0 CBOMCTBA, UCIIOJIb30BaHNE BEKTOPOB B (pU3HKe.

Koopaunarsi

OcCHOBHBIE MOHATHS, KOOPAMHATHI BEKTOPA, PACCTOAHUE MEXIy ToukamMu. KoopauHaTsl
CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

[IpumeHeHne BEKTOPOB U KOOPAMHAT Ul PEIIEHUS TEOMETPUUYECKUX 3a/1a4.

Addunnas cuctema koopaunat. Pangnyc-sexTopsl Touek. LleHTpona cuctembl TOUEK.

Hcropus MaTeMaTHKHU

BoO3HMKHOBEHHE MaTeMaTHMKM KaK HayKH, JTambl ee pa3BuTHsA. OCHOBHBIE pa3lenbl
MaTeMaTUKH. Beigaroniyecss MaTeMaTUKU U UX BKJIAJ B pa3BUTHE HAyKH.



beckoHeUHOCTh MHOXKECTBA MPOCTHIX YKceN. Yucna U AMHbL OTPE3KOB. PannoHanbHbie
yucna. [TorpebHOCTh B npparmoHanbHbIX ynciax. [llkomna [Tudaropa

3apoxaenue anreOpsl B Henapax apudmeruku. An-Xope3mu. PoxieHue OyKBEHHOM
cumBoguku. I1. ®epma, @. Buer, P. Jlekapt. Mcropus Borpoca o HaxoxaeHUU GopMys KOpHEH
anreOpanyecKuX ypaBHEHHWH cteneHell, 6ompmmx yerbipex. H. Tapranss, [x. Kapnano, H.X.
AbGens, D.I'anya.

[TosiBieHne MeToAa KOOPAMHAT, MO3BOJISIONIETO MEPEBOJUTH TCOMETPHUECKUE OOBEKTHI
Ha s13bIK anreopsl. [losBrnenue rpadukoB dbyakuumid. P. Jlekapr, [1. ®epma. [Tpumeps! pazaundHbIX
KOOpJMHAT.

3amaua Jleonapao [Iuzanckoro (PuboHauun) o kponukax, yncia Gubonayun. 3amaya o
maxmaTtHou ocke. CXoAMMOCTbh T€OMETPUUECKON MPOTPECCUU.

Hctoku Teopun BEpOSITHOCTEN: CTpaxoBoe zeio, azapTHbie urpsl. [1. depma, b. lackains,
4. bepuynnu, A.H. KoiMoropos.

Ot 3emnenenusa k reomerpun. Iludarop u ero mkomna. @anec, Apxumen. [lnaton u
Apucrotenb. [locTtpoeHne mpaBUIIBHBIX MHOTOYTOJIBHUKOB. Tpuccekuusi yria. Ksaaparypa
Kpyra. YaBoenue ky6a. Mcropust uucna n. 3omoroe ceuenue. «Hauana» Ekmuama. JI. Diinep,
H.N. Jlobauerckuii. icTopus msToro mocrysara.

I'eomertpus u nckycctBo. ['eoMeTpuyeckrue 3akOHOMEPHOCTH OKPYIKAIOIIEro MUPA.

ActpoHomusi u reomerpus. Uto u kak y3Hanum AHakcarop, DparocheH u Apucrapx o
pasmepax Jlynsl, 3emnn u Connua. Paccrosuust or 3emnu no Jlynsr u Connua. M3mepenue
paccrosinug ot 3emiu 10 Mapca.

Ponb poccuiickux yueHsix B pazButuu maremartuku: JI.Dinep. H.U. Jlo6auesckuii, I1.J1.
UYeorrmes, C. KoBanesckast, A.H. Konmoropos.

Martemaruka B pazsutuu Poccuu: Iletp |, mkona maremMaTndeckux M HaBUTAlKUX HAYK,
pasButue poccuiickoro ¢ora, A.H. KpeuioB. Kocmuueckas nporpamma u M.B. Kenapi.

Harasignasi reomerpus. HarnsgHele mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (Urypax:
KyO, mapajienenunen, npusMma, nupamuja, map, chepa, kKoHyc, nMIMHIp. M300paxeHue
npocTpaHcTBeHHBIX  uryp.  Ilpumepst  cedenmit.  Muororpannuku.  [IpaBuiibHBIC
MHOrorpaHHuku. IIpumeprsl pa3BEPTOK MHOIOTPAHHMKOB, LWIMHApa M KoHyca. lloHsatue
00béMa; enuHUIIBI 00bEMa. OOBEM NMPSIMOYTOJILHOTO MapajUieenunesaa, Kyoa.

I'eomerpuueckue purypsl. [Ipsmveie u yrisl. Touka, npsmMas, IocKocTb. OTPE30K, Jyd.
VYron. Bunel yrnos. BeprukaneHble u cMmexHble yribl. buccektpuca yria.llapamnensHeie n
nepecekaromuecs npsmsle. lleprnenaukynspHsle npsmble. Teopembl O NapaUIeNIbHOCTH U
NEePNEeHIUKYIApHOCTH MpsiMbIX. [lepneHaukynsip W HakjIoHHasg K npsMoil. CepeauHHBIN
HNeprneHuKysip K orpe3ky.l'eomerpuueckoe mecto Todek. CBOICTBa OMCCEKTPUCHI yria u
CEepEeIMHHOr0 MepHneHAuKyiIsipa K orpe3ky.TpeyronpHuk. Bbicota, Meamnana, OuccekTpuca,
CpeIHsIsl TUHUS TpeyroyibHuKa. PaBHOOEIpeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKHU; CBOUCTBA U
NpU3HAKW  paBHOOEIAPEHHOTO  TpeyroibHUKa. [Ipu3Haku  paBeHCTBA  TPEYroJbHUKOB.
HepasenctBo TpeyronpHuka. COOTHOLIEHHSI MEKIY CTOPOHAMH M yIJIaMH TpeyrojapHuka.Cymma
JIJIOB TpeyrojbHUKa. BhHemHue yriel TpeyroibHuka. Teopema @aneca. IlomoOue
TpeyroabHUKoB. Ilpu3Haku monobust tpeyroiabHHkoB. Teopema Iludaropa. Cunyc, xocunyc,
TAHI€HC, KOTAHI'€HC OCTPOrO yria NpsIMOYrOJIbBHOTO TpeyroibHuka u yrioB ot 0 go 180°;
IPUBEICHNE K OCTpOMYy yrily. PelieHue mnpsMOYrojJbHBIX TpPEyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIeCTBO. DOPMYyIIbI, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTaH-
TEHC OJHOTO M TOro e yria. PelieHue TpeyroabHUKOB: TEOpEMa KOCHHYCOB M Teopema
CHHYCOB. 3aMedaTellbHble TOYKHM TpeyronbHuka.Uersipéxyronpauk. [lapamnenorpamm, ero
CBOMCTBa M Mpu3Haku. [IpsMoyronbHuK, KBaapar, poMO, UX CBOICTBAa W MpU3HAKU. Tpanenus,
CpenHsis NUHUS Tpaneuuu. .MHoroyrojgbHuk. Boimykible MHOroyroapHukd. CymMma yrioB
BBIIIYKJIOTO MHOTroyrojbHuka. IIpaBuiibHble MHOrOoyronbHUKU.OKpyxkHOCT M Kpyr. Jlyra,
xopaa. Cektop, cermeHT. LleHTpanbHblid yroj, BOIUCAHHBIN YroJl, BEIWYMHA BIUCAHHOIO YIJia.
B3aumHoe pacnionokeHue npsiMOi U OKPYXHOCTH, ABYX OKpyxHocTel. KacaTenbHast 1 cexymas



K OKpPY)KHOCTHM, MX CBOWCTBa. BrnucaHHble M OINUCaHHBIE MHOIOYrOJbHUKH. OKpYXHOCTb,
BIINCAHHAsl B TPEYTOJbHUK, U OKPY)KHOCTb, OINMCAHHAs OKOJIO TPEYroJIbHHMKAa. BrmcaHHble U
OIIMCaHHBIE OKPY>KHOCTH IPAaBUIIBHOI'O MHOI'OYT OJIbHUKA.

I'eomerpuueckue npeodbpazoBanus. [lonsatue o paBenctse puryp. [lonsTre o 1BUKEHUU: OceBas
U LEHTpaJIbHAsl CUMMETPHH, MapajuIebHbIA mepeHoc, moBopot. [lonsarue o mogodbun ¢uryp u
romoteTHH.IIoCTpoeHNS ¢ MOMOLIBI0 LUUPKYJIA M JMHEHKH. OCHOBHBIE 3a/laydl Ha ITOCTPOCHHE:
JIeJICHUE OTPE3Ka I10II0JIaM; IIOCTPOEHUE YIJIa, PAaBHOTIO JAHHOMY; IIOCTPOEHUE TPEYrOJIbHUKA 110
TpEM CTOpPOHAM; IOCTPOCHME MEPHEHAMKYIsIpa K IMPsMON; MOCTPOEHHE OUCCEKTPHUCHI YIIa;
JIleJICHUE OTpe3Ka Ha npaBHBIX vacTed.Pemenue 3agad Ha BBIYUCIICHHME, JTOKA3aTEIbCTBO H
HOCTPOCHUE C UCIIOJIB30BAHUEM CBOMCTB M3Y4YEHHBIX (QUTYD.

HN3mepenue reomerpuyecKux BeJHM4YMH. J[imHa orpeska. PaccrosHue OT TOYKH 110
npsmor. PaccrosHume Mexny mnapamienbHbIMHA OpsMbiMu.llepumerp MHOroyroasHuka./lymHa
OKPY’KHOCTH, YHCIIO 5; JUIMHA IyTd OKPYXKHOCTH.l'pamycHas Mepa yriia, COOTBETCTBUE MEXKIY
BEJIMYMHOM LEHTPAJIBHOIO YIJa M JUIMHOW AYru OKpyxkHocTu.lloHsATHE muomanyn IUIOCKHX
¢uryp. PaBHOCOCTaBieHHbIE U paBHOBenuKue ¢Gurypsl. [lnomans npsmoyronpauka. [lnomamm
napajuleJorpaMma, TpeyrojibHuka U Tpaneuuu. [lnomans mHoroyronsHuka. Ilnomane kpyra u
wiomaap cekropa. COOTHOIIEHHE MEXy IUIOMAAsIMU NoJo0HBIX ¢uryp Pemenue 3agau Ha
BBIUHMCIICHHUE U JI0KA3aTEILCTBO C UCIOJIb30BAaHUEM U3YyUCHHBIX (POPMYIIL.

Koopaunarel. VYpaBrHenue mpsamon. Koopaunarel cepenuubl  otpe3ka. Dopmyna
paccTOsIHUSA MEXY IBYMSI TOUKaMHU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekropsbl. Jliinna (Moxynb) Bektopa. PaBeHcTBO BekTOpoB. KosuinHEeapHbIE BEKTOPHI.
Koopaunatsl BekTopa. YMHOXKEHUE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, Pa3lOXKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTopaM. CKaJIIpHOE MTPOU3BEACHUE BEKTOPOB.

TeopeTnko-MHOXKECTBEHHbIC MOHATHA. MHOXXECTBO, 3JEMEHT MHOMKECTBA. 3a/laHue
MHOXECTB IIE€PEUYMCIICHUEM DJJIEMEHTOB, XapaKTEpPUCTUYECKHM CBOMCTBOM. IloamHOKeECTBO.
OObeanHeHUe U TepeceyeHre MHOXKECTB.

JuemMeHThl Jioruku. OrmnpeneneHue. AKCHOMBI U TeopeMbl. Jloka3aTenabCTBO.
JlokazarenbctBO  oT  mpotuBHoro.  Teopema, oOparHas  jganHoW.  Ilpumep
KoHTpripumep.IloHsiTHE O  paBHOCWIBHOCTH, CIEAOBAHUHU, YINOTPEOJEHHE JIOTMUYECKHX
CBSI30KeCIU ..., MO ..., 8 MOM U MOJLKO 8 MOM caydae, "'TOrU4eCcKue CBA3KU U, UIU.

I'eomeTpust B ncropudeckom pazsutun. Ot 3emnemepus k reomerpud. [Iudarop u ero
mkosa. Panec. Apxumen. IlocTpoeHne nNpaBUIBHBIX MHOTOYrOJBHUKOB. Tpucekuus yria.
KBanparypa kpyra. Yasoenue kyba. Mcropus uucna k. 3onotoe ceuenue. «Hauana» Eknnna.
JI. Ditnep. H. N. Jlob6auesckuii. Mcropus nsatoro nocryinara.l3o0perenne merosia KOOpIMHAT,
MO3BOJISIIONIETO TIEPEBOIUTh T€OMETPUYECKUE OOBEKTHI Ha s3bik anreOpul. P. [Jlekapt u I
®epma. [IpuMepsl pa3IMUHBIX CUCTEM KOOPAUHAT Ha INIOCKOCTH.
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Paznen KosmmvectB XapakTepHCTHKA OCHOBHBIX BHIOB J1€eITeJIbHOCTH YUeHHKA
. . Conep:xanue Bocnutanus ¢ PIIB
0 4acoB ( Ha ypoBHe y4eOHBIX el cTBHIi)
7 KJIACC (70 HACOB)
HavanbHble 11 OOBSICHSATB, YTO TAKOE OTPE3OK, JIyd, YroJl, Kakue (pUrypsl Ha3bIBAIOTCS VYcTaHOBNIEHHE MOBEPUTEIBHBIX OTHOLIEHUH MEXIy
reoMeTrpuyecKue PaBHBIMH, KaK CPAaBHHUBAIOTCS M U3MEPSAIOTCS OTPE3KU M YIJIbl, YTO TAKOE Ie/IarOrHYECKUM PabOTHHKOM H ero 00y4aroluMucs,
CBe/IeHUsI rpajyc ¥ rpajlycHas Mepa yria, Kakoil yroJl Ha3blBaeTCsl IPAMBIM, TYTIBIM, CrocobCTBYIOMMX NOSUTHBHOMY  BOCIPHATHIO
- o0ydJaromumucs TpeboBaHui u pocko
OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE CEPEANHA OTPE3Ka M OMCCEeKTpHUca yriia,
MEearorudeckoro  paOOTHHKA, TPHUBICYCHUIO  HX
KaK{e Yriibl Ha3bIBAIOTCSl CMEXKHBIMH M KaKHe BEPTUKATbHBIMU; o
AKHC YTTIb HASBIBAIOTCA CMC aKue BepTHkal ’ BHUMaHHA K OOCY)XZaeMoil Ha ypoke HH(OpMAaIny,
(dbopMynrpoBaTh 1 000CHOBBIBATH YTBEPKICHHUS O CBOMCTBAX CMEKHBIX H AKTHBH3AIMH UX TI03HABATEIBHOH 1eATeTbHOCTHL
BEPTUKAJIBHBIX YIJIOB; OG’LHCH}ITB, KaKHUe€ MpsAMBIC Ha3bIBAIOTCA HpI/IBHequI/Ie BHUMAaHUSA 06yqa}0]_]_[p1xc;[ K
MIePIECHANKYIAPHBIME; (POPMYITHPOBATH U 0OOCHOBBIBATH YTBEPXKICHUE O LIECHHOCTHOMY aCIeKTy M3y4aeMbIX Ha  YpOKax
CBOWCTBE JIBYX MPSIMBIX, IEPIICHIUKYISIPHBIX K TPEThEH; H300pakaTh U SIBJICHUH, OPTraHM3als MX PAOOTHI C MOMydaeMoil Ha
pacIio3HaBaTh YKa3aHHBIC POCTEHIINE (UTYPHI Ha YEPTEXKAX; PEIIaTh YPOKE ~ COUMANLHO 3HAUMMOH —WHQopMauMed -
. WHHUIMMPOBaHUE €€ OOCYKAEHHsS, BbICKa3bIBAHUS
3aJ[a4d, CBA3aHHbIEC C ITUMH IIPOCTECHITMMH (PUTypaMu.
0o0ydJalolmuMKCs CBOETO MHEHHS 10 €€ IIOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOILICHHSI.
TpeyroabHUKH 18 OOBsICHATB, Kakas GUrypa Ha3bIBACTCA TPEYTOJHLHUKOM, YTO TAaKOE [IpuMeHeHne Ha ypoKe MHTEPAKTUBHBIX (hopM paboThI

BEPLIMHBI, CTOPOHBI, YIJIbl U IEPUMETP TPEYTObHUKA, KAKOW TPEYroJbHUK
Ha3bIBACTCS pAaBHOOCIPEHHBIM M KaKOW paBHOCTOPOHHUM, KaKHe
TPEYTOJIBHUKH HA3BIBAOTCS PABHBIMI; H300paKaTh U paclio3HaBaTh Ha
YepTeKaxX TPEYTrOAbHUKH U MX 3JICMEHTHI; (JOPMYJIUPOBATh U JOKA3bIBAThH
TEOpEMBI 0 TIPU3HAKAX PABEHCTBA TPEYTOJILHUKOB; OOBSICHITH, UTO
Ha3bIBAETCS NEPIEHAUKYIISIPOM, TPOBEAEHHBIM U3 JAHHOW TOYKHU K JAHHOMU
npsiMOi; (POPMYJIMPOBAThH U JAOKA3BIBATH TEOPEMY O MEPIEHANKYIISIPE K
HpAMOM; 00BSICHATH, KaKHe OTPE3KN HA3hIBAIOTCA MEIUAHON, OMCCEKTPHCOIl
1 BBICOTOH TPEyroJbHAUKA; (POPMYITHPOBATH U TOKAa3bIBATh TEOPEMBI O
CBOWCTBaX paBHOOEAPCHHOTO TPEYTOJIBHIKA; PEIIaTh 33]Ja4H, CBSI3aHHBIC C
MIPU3HAKAMU PAaBEHCTBA TPEYTOJIHHUKOB M CBOMCTBAMHU PaBHOOEIPEHHOTO
TPEyroJbHUKA; (OPMYIHUPOBATE ONPENEIICHIE OKPYKHOCTH; OOBACHITH, YTO
Takoe LEHTP, paAuycC, XOpJa U JUaMeTp OKPYKHOCTH; peliaTh NpocTenIne
3a/1a4y Ha MMOCTpOeHUE (TIOCTPOSHUE YIJIa, PABHOTO JJAHHOMY, TIOCTPOCHHE
OMCCEKTPHUCHI yTiia, MOCTPOSHUE MEPIICHANKYIISIPHBIX MPSIMBIX, IOCTPOCHHE
CepeMHBI OTpe3Ka) U OoJiee CIOKHBIE 3a]]a4H, UCTIONB3YIONINE YKa3aHHbIe
MPOCTEHIINE; COTIOCTABIIATH MOJYYEHHBIN PE3YNIbTAT C YCIOBUEM 33J1a4H;

¢ oOyyaroumuMucs: MHTEJUIEKTyaJbHbIX  HUIP,
CTUMYJMPYIOIIMX  [O3HABAaTEJBHYI0  MOTHBALHIO
oOydJaromuxcs; JMCKYCCHH, KOTOpBIE JIafoT
00ydJaromuMcst BO3MOXHOCTb HPHOOPECTH  OMBIT
BEACHUS KOHCTPYKTUBHOTO JMAJoTa; TPYMIOBOM
paboTsl mnu paboTBl B Tapax, KOTOpblE Yyd4ar
o0ydJaromuxcsi KOMaHHO# paboTe ¥ B3aNMO/ICHCTBHIO
C ApYruMu 00yUJaIOIITUMHUCS.

OO6oraimeHne CoAepXKaHUSI MaTepHajoM II0 HCTOPHU
Hayku: Danec m ero oTkpeitus. Ero oOuorpadus,
[Mudarop u ero HpaBcTBeHHBIE TPUHIHUIIEL. [Trdarop u
ero nmuaropencKuii coros.




AHAJIM3UPOBATh BO3MOKHBIC ClIydan

MapamienbHbie 13 DopMyIHPOBATH ONPEICICHIE MTAPAILUICIBHBIX MPSMBIX; OOBSICHSITH C BxiroueHre B YpOK HIPOBBIX HPOLENYp, KOTOpHIE
npsiMmble MIOMOIIBIO PUCYHKA, KaKUe YIJIbl, 00pa30BaHHbIE IPU MEPECEUCHUN ABYX TIOMOTAIOT TOJIEPKATh MOTHBALIMIO 00yJalomMXCs K
IPAMBIX CEKyIIeH, Ha3hIBAIOTCS HAKPECT JeKAIIIMH, KaKHe NONMYYCHMIO  SHAHMH, HANAXMBAHMIO MOSHTHBHBIX
OJIHOCTOPOHHUMH U KaKHe COOTBETCTBEHHBIMH; (POPMYIIUPOBATD U MENUIMHOCTHEIX OTHOMICHHH B KJIACCS, IOMOIAOT
YCTaHOBIICHHIO JOOpOKenaTensHOH aTtMocdepsl BO
JOKa3bIBaTh TEOPEMBI, BRIPAKAFOLINE NIPU3HAKH NAapaIeIEHOCTH ABYX BpEMs YPOKa.
HPSMEIX; OOBACHATH, YTO TAKOE AKCHOMBI TEOMETPUH 1 KaKHE aKCHOMBI YK€ | [[okasaTh BAKHOCTD NapasLIeNbHOCTH u
UCIIONB30BAUCE paHee; GOPMyYJIHPOBATH AKCHOMY ITapaJUICIIbHBIX MPSMBIX HEPIEHAUKYIIPHOCTH HAa PEalbHBIX M KH3HEHHBIX
U BBIBOJIUTD CIICICTBUS U3 HEE; GOPMYTHPOBATH U JJOKA3bIBATH TEOPEMBI O CHUTYalHUsIX.
CBOMCTBAaX MapaUICIIbHBIX MPSAMBIX, 0OPATHBIC TEOPEMaM O TIPU3HAKAX
MapajuieIbHOCTH, CBSI3aHHBIX C HAKPECT JISKAIMMH, COOTBETCTBEHHBIMH U
OJIHOCTOPOHHHUMH YTJIAMH, B CBSI3U C 3THM OOBSACHATD, YTO TAKOE YCIOBHE U
3aKJII0UEHHE TEOPEMBI, Kakas TeopeMa Ha3bIBaeTCsl 00paTHOM 1o
OTHOLICHHIO K JAHHOW TeopeMe; OOBSICHATD, B YEM 3aKITIOYACTCS METOX
JI0Ka3aTeIbCTBA OT IPOTHBHOIO: (POPMYIHPOBATEH U JOKA3bIBATH TEOPEMBI
00 yriax ¢ COOTBETCTBEHHO MapaJlICIbHBIMK U NEPICHIUKYISIPHBIMH
CTOPOHAMH; IPUBOAUTD IIPUMEPHI UCTIONB30BAHMS STOTO METO/A; PeIlaTh
3aJ1a4¥ Ha BBIYUCIICHHE, I0Ka3aTeIbCTBO U MOCTPOCHHUE, CBI3aHHBIC C
napasuieIbHBIMU MPSIMBIMH.
CooTHoOLIEHHE MEKTY 20 DopMyIHPOBATH U JOKa3bIBATh TEOPEMY O CYMME YIJIOB TpeyroibHuka u e€ | [IpiMeHeHne Ha ypoKe HHTEPAKTHBHBEIX (OpM paboThI

CTOPOHAMH H yIJIaMH
TPeyroJbHHKA

CJIEJICTBHE O BHEIIHEM YTJIe TPEYroJbHUKA; MPOBOANTH KiacCcH(UKaImio
TPEYTOJIBHUKOB MO yriiam; (GOPMYIUPOBATh H IOKA3BIBATH TEOPEMY O
COOTHOLICHHSAX MEXIY CTOPOHAMH ¥ yTIJIAMH TPEYTOJbHHUKA (PsAMOE U
o0paTHOE YTBEPXKICHUS) U CICACTBUS U3 He€, TeOpEeMy O HEPABEHCTBE
TpEeyroJjbHUKa; GOPMYIHPOBATH U JOKa3bIBATh TEOPEMBI O CBOMCTBAX
NPSMOYTOJBHBIX TPEYTOJIbHUKOB (IPSIMOYTONBHBIA TPEYTOJNBHUK C YTIIOM
30°, mpuU3HAKU PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIHHUKOB);
(bopMyIHpPOBaTH OIIPEAEIICHUs PACCTOSIHUS OT TOUKH JI0 IIPSIMOH,
paccTOsHUS MEX/1y TapajlielIbHBIMU MPSIMBIMU; pellaTh 3a/1a4u Ha
BBIYKCIICHHE, I0Ka3aTeIbCTBO U MOCTPOCHHE, CBS3aHHBIE C COOTHOUICHHSIMHU
MEXY CTOPOHAMH U YIIIaMH TPEYroJIbHUKA U PACCTOSIHUEM MEXIY
TMapauIeIbHBIMU IPSIMBIMH, TIPH HEO0OX0IMMOCTH MTPOBOJMTE 110 X0y
peLIeHus TONOIHUTEIbHBIE TOCTPOCHUS, COIIOCTABIISATH MOTYIEHHbIN
pe3yJbTaT C yCJIOBUEM 3aJ1auH, B 33/1a4aX Ha OCTPOSHHE UCCIIEI0BATh
BO3MOJXKHBIE CITy4YaH.

¢  oOyyalomMMHCSA:  HMHTEIUICKTYaJIBHBIX WP,
CTUMYJMPYIOIIMX  [O3HABAaTEJFHYI0  MOTHBALHIO
oOydJaromuxcs; JMCKYCCHH, KOTOpBIE JIafoT
00yd4aromuMcsi BO3MOXXHOCTb ~ MPUOOPECTH  OMBIT
BCIACHUSA KOHCTPYKTHUBHOT'O Jauajora, prHHOBOf/'I
paboTel miaM paboTel B Tapax, KOTOpBIE YydaT
o0yuaromuxcs KOMaHIHON padoTe U B3aMMOIEHCTBHIO
C IPYTHUMH O0Y9arOIIMHUCS.




IloBTOpEeHUE

YMmeTh MNPUMCHATHL 3HAHUS, ITOJTYYCHHBIC IIPU U3YYCHUN I'COMCTPUHN B
TCUYCHHUE Io1a

[IpumMeHeHne Ha ypOKe MHTEPAKTHBHBIX (OPM pabOTHI
¢ OoOy4aloIMMHUCSA: JHCKYCCHH, KOTOpBIE JaroT
0o0ydJaromumcst BO3MOXXHOCTb ~ NPUOOPECTH  OIIBIT
BEJICHUS KOHCTPYKTHBHOI'O JIMajiora; TpyNIOBOH
paboTel wiaM paboThl B Mapax, KOTOpBIE YydaT
00ydJaromuxcsi KOMaHAHOH padoTe W B3aMMOJICHCTBHIO
C IpyTUMHU O0YYarOIUMHCS;

VunnuupoBaHnne W THOAJEPKKa HCCIIe0BAaTENbCKOM
JEATEeIbHOCTH O0YyYaloIUXcss B PaMKax peasli3aliu
UMH WHIMBUIYATBHBIX " IPYIIIOBBIX
HCCIIeIOBATEIBCKHX MIPOCKTOB, 4TO JacT
o0ydJarommMcss BO3MOXKHOCTh IIPHOOPECTH  HABBIK
CaMOCTOSITETIBHOTO penreHns TEOPETUYECKON
npo0ieMbl, HaBBIK T'CHEPHPOBAHUS H OQOPMIICHUS
CO6CTBeHHbIX H}leﬁ, HaBBbIK YBaXXUTECJIbHOT'O
OTHOIIGHHS K 4YYyXHM HJesM, O(OPMICHHBIM B
paborax qpyrux ucciaenoBaTesiel, HaBbIK MyOJINYHOTO
BBICTYIIJICHUSI TIepe]] ayJUTOPUEH, apryMEHTUPOBaHUS
M1 OTCTaMBaHUS CBOCH TOUKH 3pCHUA.

Bcero yacos -70

8 KJIACC (72 YACA)

YeTpIpexyroJbHUKHU
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OOBSICHATB, YTO TAKOE€ MHOTOYTOJIEHUK, €T0 BEPIINHBI, CMEKHbBIE CTOPOHHBI,
JIMaroHajiu, n300paxaTth U pacrio3HaBaTh MHOTOYTOJIbHUKY Ha YepPTexKax;
MIOKa3bIBaTh AJIEMEHTbI MHOTOYT'OJIbHHKA, €0 BHYTPEHHIOIO U BHEIIHIOIO
obnacTy; GopMyIHPOBATH OIPEICNICHUE BBITYKIOTO MHOTOYTOJIbHUKA;
U300pakaTh ¥ Pacro3HABATH BBINYKIIbIE U HEBBITYKIIbIE MHOTOYTOJIbHUKH;
(hopMyITHpOBaTh U JJOKA3bIBaTh YTBEPIKICHHE O CYMME YIJIOB BBITYKJIOTO
MHOTOYTOJIbHHKA; OOBSICHATH, KAKHE CTOPOHBI (BEPIIUHBI)
YeTBIPEXYTOJIbHUKA SIBIISIFOTCS TPOTHBOIIOJIOKHBIMH; (hOPMYINPOBATH
OIIpeIeNIeHNs TapaulesiorpaMMa, Tparenuy, paBHOOEAPEHHOH 1
MIPSIMOYTOJIBHON Tparnenui, MpIMoyroJbHUKa, poMOa, KBapaTa;
n300pakaTh U paclo3HaBaTh 3TH YETHIPEXYTOJIbHUKH; (OPMYINpPOBATh U
JIOKa3bIBaTh YTBEPXKJCHHUS 00 UX CBOMCTBAX M MPHU3HAKAX; PEIIaTh 331241
Ha BBIYKCJICHHE, I0Ka3aTeIbCTBO, [IOCTPOCHHUE, CBSI3aHHbIE C 3TUMHU BHIAMHU
YETBIPEXYTOJIbHUKOB; OOBSCHSITh, KAKHE JIBE TOYKH HAa3bIBAKOTCS
CUMMETPUYHBIMH OTHOCUTEJIBHO NPSIMOit (TOUKH), B KAKOM cily4yae Gpurypa
Ha3bIBACTCS] CHMMETPHYHON OTHOCUTENBHO PSIMO#i (TOUKH) U YTO TaKOe OCh
(ueHTp) cuMMeTpuH QUTYPBI; TPUBOIUTH IPUMEPHI GUTYp, 001a1aI0IINX
0CceBOH (LIEHTPaJIbHOI) CUMMETpPHEH, a TaKKe MPUMEPBI 0CEBOI 1

YcTaHOBNIEHUE JTOBEPUTEIHHBIX OTHOUICHUH MEXKIY
MearorundeckuM pabOTHUKOM U €ro 00yJaroIuMuUcs,
CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCTIPUSATHUIO
00yJarImuMucs TpeboBaHuU u pocK0
MEaroruyeckoro  pabOTHHKA, IMPHUBJICYCHUIO KX
BHUMaHHA K 0OCyXIaeMol Ha ypoke HH(popMamuu,
aKTUBU3AIMH WX MTO3HABATEIILHON JICATEIIEHOCTH.
YMeHHe caMOCTOSITEIEHO CTaBHTH ILIEJH, BHIOMPATH U
CO3/laBaTh AITOPUTMBI IS pEIIeHUs  y4eOHBIX
MaTeMaTHIECKUX TPoOIeM.

YMeHre ITaHuPOBaTh M OCYIIECTBISTH ACATEIHHOCTS,
HaIpaBJICHHYIO Ha pernieHne 3amadq
HCCIIeIOBATENILCKOTO XapakTepa. [ pynmosas paboTa




LEHTPAILHON CHMMETPUH B OKPY’Katoled Hac 00CTaHOBKE

Ilnomanns
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OOBACHATB, KaK IIPOM3BOIUTCS U3MEPEHHUE IUIOIAAeH MHOTOYTOJIbHIKOB,
(GOopMyIIMpOBaTE OCHOBHBIE CBOMCTBA IUIOLIAACH U BEIBOJHUTH C HX
MIOMOILBIO (OPMYIIBI ILTOMIAeH MPSAMOYTOJIBHHUKA, TapaliesIorpaMma,
TPEYrojbHUKA, Tpareuy; GOopMyINpOBaTh U JOKa3bIBaTh TEOpeMy 00
OTHOLICHHE IUTOMIAACH TPEYroIbHIKOB, IMEIOIIUX 110 PABHOMY YIIIY;
(dbopMyIHpOBaTH U JOKa3BIBaTh TeopeMy [luaropa u obparHyro ei;
BBIBOAUTH (hopMyity [ 'epoHa [uist mIoImaan TpeyrojibHUKa; pelaTh 3aJauu
Ha BBIYKCJIEHUE U JOKA3aTeIbCTBO, CBA3aHHEIE C (hOpMyJIaMH IUIOLIAeH 1
teopemoii [Tudaropa

[IpumeHeHme Ha ypoKe MHTEPAKTHBHBIX (hopM pabOTHI ¢
00y4aIOIUMUCS, CTUMYJIUPYIOLIUX —T03HABATEIIHHYIO
MOTHBALIHIO o0yuaroIuxcs, MHUIAUPOBAHUE
0OCY>K/IeHHS, BBICKA3bIBAHUS OOYYAIOIIUMHUCS CBOETO
MHEHUSI, BBIPAOOTKH CBOETO OTHOIICHHSI.

YMeHHe BUIeTh MATEMaTHIECKYIO 3a71a4y B KOHTEKCTE
MpOOJEMHO CUTyallud B JAPYTHX JUCIUIUIHHAX, B
OKPYKAaIOIICH KHU3HH.

ITopoOHLBIE
TPeyroJbHHKHI

19

OOBSICHATH OHSTUE MPONOPIIMOHANTLHOCTH OTPE3KOB; (HOPMYIUPOBATH
OMpeeNICHUE MOIOOHBIX TPEYTOJBLHUKOB U KO3 GHUIMEeHTa M0 100us;
(dhopMyIHPOBATh U JOKA3bIBATH TEOPEMBI 00 OTHONICHHUH TLIOMIAACH
MOJIOOHBIX TPEYTOJILHUKOB, O MPU3HAKAX MMOJ00HS TPEYTOIbHUKOB, O
Cpe/iHel IMHUU TPEYroJbHUKA, O IEPECEUCHUN MEAHAH TPEYrOIbHUKA, O
MPOTOPIMOHANBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTOJbHHUKE;
OOBSCHATH, YTO TAKOE METOJI MOA00US B 33/1a4aX Ha OCTPOCHHUE, U
MIPUBOJUTH MPUMEPBI IPUMEHEHUS 3TOTO0 METO/1a; OOBSICHITH, KAK MOYKHO
HCIIOJIb30BATh CBOMCTBO MOJOOHBIX TPEYTOJIbHHUKOB B U3MEPUTEIBHBIX
paboTax Ha MECTHOCTH; OOBACHSITH, KaK BBECTH MOHATHUE MTOTO0US ISt
NPOHU3BOJBHBIX GUTYP; GOPMYITHPOBATH OIPEACICHUE H WILIOCTPHUPOBATH
HOHATHE CHHYCA, KOCMHYCA M TAHT€HCA OCTPOrO yIia MPsMOYTOJILHOTO
TPEYTOJIbHUKA,; BBIBOJAUTH OCHOBHOC TPUTOHOMETPHUYECCKOE TOXKACCTBO U
3HAYCHUE CHHYCa, KOCHHYCa U TaHreHca s yriaos 30°, 45°, 60°; pemiats
3aJa4yu, CBA3aHHBIC C HOI[O6I/ICM TPEYTOJIbHUKOB, IJIs1 BBIYUCIICHUA
3HAYEHHUH TPUTOHOMETPUUECKUX PYHKIIUH, UCTIOIH30BATh KOMITBIOTEPHBIE
[IPOTrPaMMBbI

IIpuBneueHue BHUMaHMs LIKOJIBHUKOB K IICHHOCTHOMY
aCIeKTy U3y4acMbIX Ha YPOKaXx sIBJICHUN

OKpyXKHOCTH

17

HccrnenoBaTs B3aMMHOE NOJ0XKEHUE NPSIMON U OKPY>KHOCTH;
(opMyIHpOBaThH OIIpEAEIeHNE KacaTeIbHOM K OKPYKHOCTH;
(hopMyITHPOBATH U IOKA3bIBATh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM, O
NIpU3HAKe KacaTelIbHOM, 00 0Tpe3Kax KacaTelbHOM, MPOBEICHHBIX M3 OIHON
TOYKH; POPMYIHPOBATH MOHATHS IIEHTPATHHOTO YTIa U TPayCHON MEPHI
IYTH OKPY>KHOCTH; POPMYJINPOBATh U JOKA3bIBATH TEOPEMBI: O BIIMCAHHOM
yTIIe, O IPOU3BEICHIH OTPE3KOB, MEPECEKAOIINXCA X0PI; POPMYINPOBaATH
1 JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeIbHBIMHI TOUKaMHU
TPEYTOJIBHHKA: 0 OMCCEKTPHCE yIiia U, KaK CIEJCTBHE, O IIEPECEUCHUN
OHCCEKTPUC TPEYTONBHUKA; O CEPEANHHOM MEPIEeHINKYIISIPE K OTPE3Ky H,
KaK CJeJCTBHE, O IEPECEUCHUN CEPEANHHBIX NEPIEHAUKYIIIPOB K CTOPOHAM
TPEYroJIbHUKA; O TIEPECEUEHHUH BBICOT TPEYTOJIbHUKA; (OPMYIHPOBATH
OTIpeJIENICHUs OKPY’KHOCTEH, BIUCAHHON B MHOTOYTOJIbHUK U ONIMCAHHOM
OKOJIO MHOTOYTOJIbHUKA; (POpPMYJIMPOBATH M I0OKa3bIBaTh TEOPEMBL: 00

BrimoueHne B ypOK WTPOBBIX MPOIEIyp, KOTOpEIC
MTOMOTAIOT MOIAEPIKATh MOTHBALUIO OOYJAIOIIMXCS K
MONYYCHUIO 3HAHWH, HaNa)XKUBaHUIO MO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIICHWH B KJIacce, MOMOTAroT
YCTaHOBICHHIO J00pOKenaTenbHON aTtMochepsl BO
BpeMsl ypoOKa.

YMeHue caMOCTOATENbHO CTaBUTH 1€, BHIOUPATh U
CO3/1aBaTh AITOPHUTMBI IS pEIICHHS  Y4EOHBIX
MaTeMaTHIeCKHUX MpoOIIeMm.

YMeHue IaHuPOBaTh U OCYIIECTBIIAIThH ACSITEIbHOCTS,
HaTpaBJICHHYIO Ha peleHne 3aau
HCCIIEIOBATEIILCKOTO XapaKTepa.




OKPY’KHOCTH, BIINCAHHOH B TPEYTOJIbHUK; 00 OKPY>KHOCTH ONHUCAaHHOK
OKOJIO TPEYTOJIHHUKA; O CBOMCTBE CTOPOH OMHCAHHOTO YETHIPEXYTOIbHUKA;
0 CBOMCTBE YIJIOB BIIMCAHHOT'O YETHIPEXYroJbHHKA; pelIaTh 3aaud Ha
BBIUUCIICHHE, J0KA3aTEeILCTBO U TOCTPOEHHE, CBSI3aHHBIE C OKPYXKHOCTHIO,
BITUCAHHBIMU M ONTUCAaHHBIMH TPEYTOJIbHUKAMH U YETHIPEXYTOJIbHUKAMH;
HCCIIeI0BaTh CBOMCTBA KOHPUTYpAIMid, CBA3aHHBIX C OKPY)KHOCTBIO, C
MIOMOIIBI0 KOMITBIOTEPHBIX IPOTrpPaMM

IoBTopenue. Pemenne
3a1a4

[TpumeHeHne Ha ypoKe MHTEPAKTUBHBIX (OpM paboThI
¢ oOy4alomuMmucs: JUCKYCCHHl, KOTOpBhIE JaroT
oOydJarommMcsi BO3MOXHOCTH  TIPHOOPECTH  OTIBIT
BEICHUsI KOHCTPYKTHBHOTO  JHajlora; TpPYIIIOBOH
paboTEl WM pabOTHl B Mapax, KOTOpbIE ydYaT
00ydJaronuxcsi KOMaHIHOH paboTe H B3aUMOJICHCTBHUIO
C IPYTUMH 00yJarOIIMMHUCS;

WHunmupoBaHHe W TOAICPHKKA HCCIEHAOBATEIBCKOM
JIeSITEIbHOCTA O0Y4aloIuXcsl B paMKax pealn3aluu
UMH WHUBHYalIbHBIX u TPYIIOBBIX
HCCIICI0BATENBCKUX MIPOEKTOB, 4TO Jact
00ydJaromuMcst BO3MOXKHOCTb TPHOOPECTH HAaBBIK
CaMOCTOSITETIBHOTO peueHus TEOPETHYECKOit
npoOJieMbl, HaBBIK T'CHEPUPOBAHUS U OQGOPMIICHUS
COOCTBEHHBIX ~ WJEH,  HaBBIK  YBaKHUTEIBHOTO
OTHOWICHHUS K YYXHM HJACsIM, O(QOPMICHHBIM B
paboTax Opyrux HccleoBaTeNield, HaBBIK ITyOIMIHOrO
BBICTYIUICHHUS Nlepe]] ayJUTOpUe, apryMEeHTHPOBaHUS
Y OTCTAMBaHHMs CBOCH TOUKHU 3pCHUSL.

Bcero yacos - 72

9 KJIACC (68 YACOB)

BekTopbl

DopMyIUpOBaTh ONPEAEICHUE U WIITIOCTPUPOBATH IIOHSITHE BEKTOPA, €ro
JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATH BBCICHUE
MOHATUH U IEHCTBUH, CBSI3aHHBIX C BEKTOPAaMH, COOTBETCTBYOIIUMH
IpUMepaMH, OTHOCAIIMMHUCS K (GH3NUECKUM BEKTOPHBIM BEJINYMHAM;
NIPUMEHSATh BEKTOPBI U ACHCTBUS HAJ HUMHU IIPU PELLIEHUN T€OMETPUUECKUX
3a1a4

VYcTaHOBIIGHHE JOBEPUTEIBHBIX OTHOIICHHH MEXIY
MeIarormieckuM paOOTHHKOM M €ro 00YydYaroIUMHCS,
CIOCOOCTBYIOIINX MO3UTHBHOMY BOCIIPHATHIO
00yJarImuUMuCs TpeboBaHuU u pocK0
MeIarTOTMYeCKOr0  pabOTHUKA, NPHUBICYCHUIO WX
BHUMaHHAA K 0OCyXITaeMol Ha ypoke HH(pOpMamuy,
AKTUBU3AIMH UX [TO3HABATEIIEHON IE€ATEIEHOCTH.
BEBIIONMHATE TPOEKTHl 1O TeMaM HCIOJIb30BaHUA
BEKTOPHOTO MeETOJa TPH pemIeHWH 3aJa4  Ha
BBIYHCIICHHS ¥ JOKA3aTeIbCTBA

MeToa KoOpaAUHAT

10

OOBSACHATE U HUIUTIOCTPUPOBATD IMOHATHUC HpﬂMOyI‘OJ’IBHOﬁ CUCTEMBI
KOOpAUHAT, KOOPAUHAT TOYKU U KOOPANHAT BEKTOPA; BLIBOAUTH U
HCIOJIB30BAaTh MPU PEUHICHUHN 3aaa4 (l)OpMyJ'H)I KOOPAUHAT CCPEIUHBI
OTPE3Ka, JJIMHbI OTPE3Ka, paCCTOAHUA MEXKAY TOUKAMU, YPABHCHHUC

[TpuMeHenye Ha ypoKe MHTEPAKTHBHBIX (OpPM paboThI ¢
00y4aloIMMUCS, CTUMYJIUPYIOIIMX —II03HABaTENIbLHYIO
MOTHBALHIO o0yJarommxcs, WMHUIMMPOBAHUE
00CY)KIEHHSI, BBICKa3bIBaHMSI OOYYaIOUIMMHUCS CBOETO




OKPY>KHOCTH U NPSAMOI

MHEHUS], BBIPAOOTKH CBOETO OTHOIICHHS.

[ToOyxnenne oOydJarOmMXCsl COONMIONAaTh Ha YpPOKE
OO0ILIENPHHATHIE HOPMBI TOBE/ICHHS, PaBUIIa OOLICHUS
CO CTapUIMMH (TIeAarorn4ecKUMU pabOTHUKaMH) U
CBEPCTHUKAMU (00yYarOUIMMUCS), IPHHIHITBI y4eOHOH
JMCLUILIMHBL ¥ CAMOOPTaHU3alNH.

YMeHue BUAETh MaTeMaTHUECKYIO 3a/1auy B KOHTEKCTE
npoOJIEMHOM CUTyallMd B APYTMX JOUCHUILIMHAX, B
OKpYXaroUlel KU3HU.

CooTHoLIeHNE MEKTY 11 DopMyITHpOBaTh U WLTIOCTPUPOBATEH ONPEACTICHAS CHHYCa, KOCHHYCa [IpuMeHeHme Ha ypoKe MHTEPAKTHBHEIX (hopM paboOTHI ¢
CTOPOHAMH M yTJIaMH TaHTeHca yriaoB oT 0° 1o 180°; BEIBOAUTH OCHOBHOE TPUTOHOMETPHIECKOE 00yJaromMMHUCs, CTHMYJIHPYIONIUX IT03HABATEIHbHYIO
TpeyroabHuKA. TOXKIECTBO U (POPMYIIBI IPUBEICHUS; (POPMYITHPOBATE U JOKA3HIBATD MOTHBAIIHIO 00y4aroIxcs, VHUIIAPOBaHHE
Crasproe TEOPEMBI CHHYCOB U KOCHHYCOB, IPUMCHSATD UX IPU PEIICHUH 0OCY)K/IEHHS, BBICKA3bIBAHUS OOYYAIOIIUMHUCS CBOETO
TPEYTOIBHUKOB; OOBACHATH, KAK UCIOIB3YIOTCS TPUTOHOMETPHUYCCKIEC MHEHWS, BBIPaOOTKU CBOETO OTHOIIICHWS.
TponsBeacHNME (hopMyIBI B I3MEPHUTENBHBIX pab0Tax Ha MECTHOCTH; (POPMYIHPOBATH [MoOyxneHne oOydJarommxcs cOONMIONaTh Ha YpPOKE
BCKTOPOB. oTpejieNieHUe YIiia MeX1y BEKTOPaMU U CKAJIIPHOTO MIPOU3BEACHUS OOIICTIPUHATHIC HOPMBI TOBEICHHSI, IPABUIIA OOIICHHS
BEKTOPOB; BEIBOJUTH (hOPMYJIBI CKAIPHOTO MPOU3BEJICHUS Yepe3 CO cTapIUMU (TeJaroruuecKuMH paboOTHUKAMU) U
KOODPJMHATHI BEKTOPOB; (hOpMynupoBaTh 1 00OCHOBBIBATh YTBEPIKICHHUE O CBEpCTHUKAMHU (00yJaroluMucs), IPUHIUIBI yueOHOH
CBOMCTBax CKaJIIPHOI'O IMPOU3BEACHUS; UCTIOJIB30BATh CKAJIAPHOC JUCHUIUIMHBL U CaMOOpraHnu3aluu.
MIPOU3BEACHUEC BCKTOPOB IIPU PCUICHUU 3a1a4 VYMeHue BUACTb MAaTCMAaTUYCCKYIO 3aJa4y B KOHTCKCTC
npoOJIEMHOHM CUTyallud B APYTMX JOUCHUILIMHAX, B
OKpPY’KaIOIICH KHU3HH.
J1nHa OKPYKHOCTH U 12 DopMyITUpOBaTh OTIpeIeIeHUE MPABUIFHOTO MHOTOYTOJIHUKA,; BrimoueHne B ypOK UTpOBBIX MPOIEIyp, KOTOpEIC
II0MAab Kpyra (hopMyIHpOBATh U JOKA3EIBATh TEOPEMEI 00 OKPY>KHOCTSIX, OMTUCAHHON MTOMOTAIOT MOIAEPIKaTh MOTHBALUIO OOYJAIOIIMXCS K
OKOJIO TIPaBMJIFHOT'O MHOTOYTOJIPHIKA M BIIMCAHHOM B HETO; BHIBOJUTH U MONYYCHUIO 3HAHWH, HaNaKUBAaHUIO TO3HTUBHBIX
HCTIOB30BaTh (POPMYIIBI IS BEIYUCICHHS TUIOIIAAH IPAaBUIBHOTO MEKJIMYHOCTHBIX OTHOIICHWH B KJacce, MOMOTAIOT
MHOTOYTOJIFHHKA, €r0 CTOPOHEI U paJlyca BITUCAHHOW OKPYKHOCTH; PEIIaTh | YCTAaHOBJICHUIO JOOpOXKENIaTeIbHON aTMOC(epsl BO
3a[a4d Ha MOCTPOCHHE PABIIBHBIX MHOTOYTOJIEHIKOB; OOBSCHATH BpeMsl ypOKa.
MOHATHA JJIMHBI OKPYKHOCTHU U TJIOMIA U KpYyTa; BEIBOAUTH (bOpMyJ'IbI JJIIA YMeHue IJIaHUPOBATH U OCYIIECTBJIATE ACATCIILHOCTD,
BBIYUCJIICHUA NJIMHBI OKPYKHOCTU U JJIMHBI AYTH, IJIOIIAAN Kpyra 1 HalpaBJICHHYIO Ha peuicHue 3aJda4
IUIOLIAZM KPYTOBOTO CEKTOPa; MIPUMEHSTh 3T (POPMYJIbI IIPU PEILICHUN HCCJIeIOBATEIbCKOTO Xapakrepa.
3a1a4
JBuxenune 8 OOBACHATH, UTO TaKOE 0TOOPAKEHHE TNIOCKOCTH Ha ce0sI U B KaKOM ClIydae YMeHue IIaHUPOBaTh M OCYIIECTBISATH AEATEIBHOCTS,
OHO Ha3bIBAETCS JABHKEHHEM IJIOCKOCTH; OOBSACHSATH, YTO TAKOE OCEBas HAarpaBJeHHYIO Ha pelieHue 3a1a4
CHUMMETpHS, LICHTPaJIbHAsi CAMMETPHSI, TIapajlIeNIbHBIH IIEpEHOC U IIOBOPOT; HCCIIEJ0BATEIbCKOTO XapakTepa.
000CHOBBIBATh, YTO 3TH ABWKEHHS TUIOCKOCTH SBJISIFOTCS IBIKCHUSIMH;
OOBSICHATH, KAKOBA CBSI3b MY IBUKCHUSMH U HAJIOKCHHUSIMU;
WUTIOCTPUPOBATh OCHOBHEIC BH/IBI JIBIDKCHHIA, B TOM YHCIIE C TOMOIIBIO
KOMIBIOTEPHBIX IPOTrpaMM
HauaabHble cBeleHUs 8 OOBSICHSTD, YTO TAKOE MHOTOTPAHHHUK, €ro rpanu, péopa, BEpUIHbI, BrimoyeHne B ypOK UTPOBBIX MPOIEIyp, KOTOPEIC

U3 CTepeoMeTpuu

JuaroHaliu, KaKou MHOTOTI'paHHUK HA3bIBACTCA BBIITYKJIBIM, YTO TaKOE€ N-

MOMOTar0T NMOAACPIKATH MOTHUBALHUIO 06yqa101111/1xc>1 K
TIOJTYYCHUIO 3HaHHﬁ, HAJJQ)KUBAHUKD  TTO3HMTHBHBIX




yroyipHas nmpu3Ma, e€ OCHOBaHHMs1, OOKOBBIE I'pPaHU M OOKOBBIE pedpa, Kakas
IIpu3Ma Ha3bIBAETCs MPSMON M KaKasi HAaKJIOHHOM, YTO TaKoe BBICOTa
MIPU3MBI, KaKasi IPU3Ma Ha3bIBAETCs TapajlIeNICIIMIIeIOM 1 KaKor
TrapaJulesienue T Ha3bIBaeTCs IPSMOYTOJIbHBIM; (hOPMYIIUPOBATH U
00OCHOBBIBATh YTBEP)KACHHS O CBONCTBE AMAaroHaieil napamienenunena u o
KBaJlpaTe AUaroHallel mapajuleNenumnena; 00bICHATh, YTO TaKoe 00beM
MHOTOTpaHHHKA; BEIBOIUTSH (¢ TOMOIIBI0 TpuHNHKIA KaBensepn) popmymy
o0beMa MPSAMOYTOIBHOTO HapajlIleenunena; 00bICHATh, KaKOH
MHOTOTPaHHHUK Ha3bIBACTCS MUPAMUJION, YTO TaKOE OCHOBAHHE, BEPIIUHA,
OOKOBBIE TpaHK, OOKOBBIE peOpa 1 BbICOTA MTUPAMUIbI, KaKas MUpaMuaa
Ha3bIBACTCS MIPABUIILHOM, 4TO Takoe anogema NpaBUiIbHON MUPAMUJIBI,
IPUBOIUTH hopMyity 0ObeMa nupamMubl; OOBIICHITD, KAKOE TEJI0
Ha3bIBACTCS LMIIMHPOM, YTO TAKOE OCh , BBICOTA, OCHOBAHHSI, PaJINYC,
00KOBasi MOBEPXHOCTh, 00pa3yoIue, pa3BépTka OOKOBOI MOBEPXHOCTH,
KakUMH (HOpMYJIaMH BBIpaKarOTCA 00BEM M IUIONIAIb OOKOBOIT HOBEPXHOCTH
LUJIMHIPA; OOBACHATH KAKOE TEJIO Ha3bIBAeTCsl KOHYCOM, YTO TaKOE €ro OCh,
BBICOTa, OCHOBaHHE, OOKOBasi HOBEPXHOCTh, 00pa3yrolue, pa3BEépTKa
OOKOBOI1 HOBEPXHOCTH, KAKUMH (OpMYJIaMH BBIPAXKAIOTCS 00BEM, KOHYCA H
oMb 60KOBOW MOBEPXHOCTH; OOBACHATH KaKasi IOBEPXHOCTh
Ha3bIBaeTCsl Chepoi U KaKoe TeJI0 Ha3bIBACTCS MIAPOM, YTO TAKOE PAANYC U
auametp cdepsl (apa), KakuMH GOpMYJIaMH BBIpaXKaroTCsl 00BbEM 1apa u
IUIONIAIb MOBEPXHOCTH Cepbl; H300paxaTh U paclo3HaBaTh Ha PUCYHKaX
MIpU3MYy, TIapajulesIenuIle, MIMpaMu1y, QUINHIP, KOHYC, 1Iap

MEXIIMYHOCTHBIX OTHOIICHUH B KJAacce, IIOMOTAlOT
YCTaHOBIICHHIO IOOpOKenaTeNnpHON aTtMochepsl BO
BpeMsl ypoKa.

00 akcuomax
JIAHUMETPUHU

VYmMmenne NPUMCEHATb HWHAYKTUBHBIC W JACAYKTUBHBIC
CII0COOBI paccyxc/:[eHI/Iﬁ, BUJICTH PA3JIMYHBIC CTPATCTUN
peuIcHus 3a4a4.

IloBTOpenue. Pemenue
3azay.

YMeTh pemaTh 3a/1a4u 10 TeOMETPUH , U3yUeHHbIE B 7-9 Kiacce.
OddexTuBHO MOATOTOBUTKCS K caaue OI'D mo mareMaTuke.

[IpuMeHeHrE Ha ypOKEe MHTEPAKTHBHEIX (OPM pPabOTHI
¢ oOydJaromMHCS: JAUCKYCCHH, KOTOpBIE JaroT
00yJarommMcsi BO3MOXHOCTb  NPHOOPECTH  OIBIT
BEJCHUS KOHCTPYKTHBHOTO JIMAJIOTa; TPYIIOBOM
paboTel wiaM paboTEl B mapax, KOTOpbIE ydaT
00y4JarImuxcss KOMaHIHONH paboTe W B3aMMOJCHCTBHIO
C ApyruMu o0ydaroIUMHUCS;

WannunpoBanne M MOJAEPKKAa HCCIENOBATEIBCKOM
JIESITETPHOCTH O00yJalomuXcs B paMKaxX peaau3alniuu
UMH WHIUBUTYATbHBIX u TPYIIIIOBBIX
HCCIICIOBATEIBCKIX MIPOEKTOB, 41O JIact




00yJaromuMcsi BO3MOXXHOCTh TIPHOOPECTH HAaBBIK

CaMOCTOSATEIHHOTO pemeHus TEOPETHIECKOI
npoOJieMbl, HaBBIK TEHEPUPOBAHUS U OGOPMIICHUS
COOCTBEHHBIX  MJEH,  HaBBIK  YBAXHUTEIHHOTO

OTHOIIGHHS K 4YYy)XXUM HJesM, O(OPMICHHBIM B
paborax qpyrux ucciaenoBaTesiel, HaBbIK MTyOJINYHOTO
BBICTYIJICHUS Mepesl ayAUTOpHEH, apryMeHTUPOBaHUS
U OTCTaWBaHUsI CBOCH TOUKHU 3PEHUsL.
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OIIMCAHUE YYEBHO- METOJNYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUS OBPA3OBATEJBHOM JESATEJBHOCTHU

Ne

Conepxanue

Kaacce

ABTOp

H3paTeancTBO

T'on
M3IaHUA

1

IIpumepnas nporpamma
OCHOBHOTO 00I1IEr0
o0Opa3oBaHUs 1O
MareMaTuke 5-9 Kaccel
(cranzapThl BTOPOTro
TTOKOJICHUS )

5-9

IIpocsemenue

2009

I'eomerpus. Pabouas
MporpaMMa K yaeOHUKY
JI.C. AtanacsHa u
Apyrux. 7-9 Kiaccer:
nocodue Iy yauTenei
0011e00pazoBaTeIbHBIX
YUpEKACHUN

7-9

B.®.byry30B

IIpocsemenue

2015

I'eometpus. 7-9 knacc:
Y4eOHHUK IS
o0meobpasoBa-
TEJIbHBIX YUPEKICHUN

7-9

JI.C.AtanacsH,
B.®.byry3oB n

Apyrue

[Ipocremienue

2015

I'eomerpus. Pabouas
TETpaJlb

7,8,9

JI.C.AtanacsH,
B.®.byry3oB n

Apyrue

[Ipocremienue

2015

I'eomerpus.
JnnakTuyeckure
MaTrepuabl

7,8,9

3uB B.T.

IIpocsemenune

2015

I'eomerpus.
Temarnueckue TecTbl

7,89

Mumienko T.M.

IIpocsemenue

2015

I'eomeTpus.
Mertonnueckue
PEKOMEHTAlINHU

7,89

JI.C.AtanacsH,
B.®.byry3oB 1

Ap.

[Ipocsemenune

2015

Anrebpa. KoHTponbHbIe
pab6otsl. [Tocobue aiis
y4HTEIIEn
0011e00pa3oBaTeNbHBIX
YUpEKIACHUN

7-9

Ky3znenosa JI.B.

IIpocsemenune

2016

I'eomerpus. 7 knacc.
TexHonornueckne KapTol
YPOKOB IO YUeOHUKY
JI.C.Aranacsna,
B.®.byry3oBa u np

KostyHn I'.10.

VYuaurens

2015

Texnuueckue cpeacTBa 00y4eHust 1 000pyI0BaHue KaduHeTAa:

SANEEE A

Hoytb6yxk

MynbTUMEINITHBIA TPOEKTOP

WNHTepakTuBHASA IPUCTaBKA

Crou yunTenbckuit

Y4eHu4ecKkue CToJbl 2-MECTHBIE ¢ KOMIUIEKTOM CTYnbeB (15 mTyk)




KomrmuiekT uepTeXkHBIX HHCTPYMEHTOB : JIUHEHKa, TpaHCTOPTHP, YyrodbHUK (30°, 60°,

90°), yronbHuk (45°, 90°), UPKYIIb.

[TopTpeTsl BbIAAIOIINUXCSI MATEMATHKOB

TaOmuIIel 110 MAaTEMATHUKE
Moy

Menuapecypcesbi:

www.1september.ru - Bce mpuiokeHus K razete «1ceHTsops»

http://school-collection.edu.ru — eauHas Koyuiekuus HUGPOBBHIX 00pa30BATEIBHBIX

pecypcoB

http://www.uroki.net/docmat.htm - 1yis yauTens MaTeMaTHKH, anreOpbl 1 TEOMETPUH

http://matematika-na5.narod.ru/ - matemaruka Ha 5! CaliT 1151 yauTelieii MaTeMaTHKH

http://www.alleng.ru/edu/mathl.htm - k ypoky MaTemMaTHKH

http://www.uchportal.ru/ - yuutenbckuii moprain

http://nsportal.ru/ - conmanpHas ceTb paOOTHUKOB 00pa30BaHMUs

HaumenoBanus 00bEKTOB U
CPECTB MaTepHUaIIbHO-

Heo0OxoanmMmoe KoJIm4ecTBO

Ne Ny S — OcHoBnas | Crapiuas mkosua IIpumeuanus
IKOJIa
ba3os. [Tpod.
1 2 3 4 5 6
1. BUBJUOTEYHBIA ®OH/I (KHUTOITEYATHAS TPOAYKITU)
11 Cranmapt 0OCHOBHOTO OOIIETO I+ Cranpapt no
00pa30BaHUs 110 MaTeMaTHKe MaTeMaTHKe,
pUMEpHBIE
1.2 | CrangapT cpenHero (IOJIHOTO) I+ POTPAMMBI, ABTOPCKHE
o0uiero oopa3oBaHus Mo [POTPAMMBI BXOJIST B
MaTeMaTHKe (6a30BbIil YpOBEHb) COCTAB OGS3ATENBHOIO
1.3 | Cranmapt cpemHero (IOIHOTO) il TpOrpaMMHO-
0611ero 06pa3oBAHUS 110 METOITECKOTO
MaTeMaTuke (Mpo(UIbHBIHA obecnieuenns kabunera
YPOBEHB) MaTEeMaTHKH.
1.4 | [IpumepHas nmporpamma I+
OCHOBHOT'O 00111ero 00pa3oBaHUs
110 MaTeMaTHKe
1.5 | [IpumepHas nmporpamma CpeaHero I+

(moHOTO) 0011IeTO0 00pa3OBaHUs
Ha 6a30BOM ypPOBHE 110
MaTeMaTHKe



http://www.1september.ru/
http://school-collection.edu.ru/
http://www.uroki.net/docmat.htm
http://matematika-na5.narod.ru/
http://www.alleng.ru/edu/math1.htm
http://www.uchportal.ru/
http://nsportal.ru/

HaumeHoBaHug 00BEKTOB U
CPEICTB MaTepUATBHO-

Heo0xoaumMoe KOJIM4ecTBO

No Ny S —— OcHoBHas Crapmas mkosa [Tpumeuanus
IKOJIa
bazos. [Tpod.
1.6 [IpumepHas mporpamma CpeiHero Ji |
(momHOTO) 00ITIETO 00pa30BaAHMS
Ha NMPOUIBHOM YPOBHE I10
MaTeMaTHKE
1.7 | ABTOpCcKHE IPOrpaMMBbI 11O - - Ji |
KypcaM MaTeMaTHKU
1.8 VY4yeOHUK 110 MaTeMaTUKeE U1 5-6 K+ B Oubnaumoreunsrit hoHxa
KJIACCOB BXOJISAT KOMIUICKTHI
y4€OHUKOB,
19 YuebHuk 1o anredpe ms 7-9 K+ PEKOMEHIOBAHHBIX HITH
Kiaccos JIOTTYIIIEHHBIX
1.10 | YueGHuk o reometpuu st 7-9 K+ MHUHUCTCPCTBOM
KITACCOB o0pa3oBaHUs U HAYKH
Poccuiickoit
1.11 | YueOHuk no anreOpe 1 Havajgam K+ K denepanum.
anannza qg 10-11 kiaccos
1.12 | YueGuuk no reomerpun ans 10-11 K+ K
KJIACCOB
1.13 | YueOGHuk mo maremaTuke amus 10- K+
11 knaccoB
1.14 | PaGoyas TeTpaap M0 MaTeMaTHKe K- B cocrtaB
I 5-6 KJ1accoB 6ubnuoreynoro Gouaa
11e7I€CO00pa3HO
1.15 | PaGouas TeTpaap mo anredpe s K- BIJTIOUATH pAGOUMe
7-9 xknmaccoB Terpam,
1.16 | PaGouas TeTpaapb 1o reOMETPUHN K- ANNIAKTAICCKAC
011 7-9 KJIaCCOB MaTepuaibl, COOpHUKHU
KOHTPOJIbHBIX U
1.17 | Jlumaktuyeckue MaTepuabl o o®- CaMOCTOSITENIbHBIX
MaTeMaTHKe IS 5-6 Ki1accoB paboT, MPAKTUKYMBI T10
pEIICHHUTO 3a/1a4,
1.18 | JIlumaktuueckue MaTepuaibl o ®- COOTRETCTRYIOIHE
anreOpe s 7-9 kimaccoB HCTIOTB3yeMBIM
1.19 | Aunaktuyeckue MaTepuaibl Mo o®- KOMILTCKTaM
y4EOHUKOB.

reoMeTpuu s 7-9 KiaaccoB




HaumeHoBaHug 00BEKTOB U
CPEICTB MaTepUATBHO-

Heo0xoaumMoe KOJIM4ecTBO

No Ny S —— OcHoBHas Crapmas mkosa [Tpumeuanus
IKOJIa
bazos. [Tpod.
1.20 | IIpakTHKyM IO pEHICHUIO 33134 10 ®- ()
anredpe ¥ HavalaMm aHaiau3a Jjis
10-11 knaccos Coopruku
Pa3HOYPOBHEBBIX
1.21 | IIpakTHKyM IO pEHICHUIO 33134 10 ®- () IIO3HABATEIIbHBIX U
reomerpuu 1 10-11 kmaccon pa3BHUBAIOIINX
3aJIaHnM,
1.22 | IIpakTHKyM IO PEHICHUIO 33134 10 ®- 0GeCHeMNBAIOIIIX
marematuke st 10-11 kinaccos yCBOGHIE
MaTeMATHYECKUX
3HAHUM KaK Ha
pPENpPOAYKTUBHOM, TaK
U Ha MPOyKTUBHOM
YPOBHSIX.
1.23 | YueGHubIe mocoOus MO ®- 0]
3IIEKTUBHBIM KypcaM
1.24 | COOpHUK KOHTPOJIBHBIX pabOT 1O o®- COopHukH 3amaHuil (B
MaTeMaTHuKe s 5-6 Ki1accoB TOM 4YHCJI€ B TECTOBOM
bopwme),
1.25 | COopHUK KOHTPOIBHBIX PabOT MO ®- 06eCIIeaNBAIOIIIX
anreOpe 11 7-9 kimaccoB HATHOCTHKY "
1.26 | COOpHHUK KOHTPOJIBHBIX PabOT 110 ®- KOHTpOIk Katdectsa
reoMeTpuu i 7-9 KiiaccoB 0byaenus B
COOTBETCTBUHU c
1.27 | COOpHUK KOHTPOJIBHBIX pabOT 1O ®- (] TpeOOBaHUAMU K
anrebpe ¥ HavaiaMm aHanu3a s YPOBHIO  MOATOTOBKHU
10-11 xnaccos BBIITYCKHHKOB,
3aKperICHHBIMU B
1.28 | COopHUK KOHTPOIBHBIX PabOT MO D- ()] cTamzapre.
reometpuu 151 10-11 kmaccon
1.29 | COOopHUK KOHTPOJIBHBIX pabOT 1O @-
mareMaruke ais 10-11 knaccos
1.30 | COopHUKH 3K3aMEHAITMOHHBIX K- K-
paboT AJs MpOBeICHUS
roCy/IapCTBEHHOU (MTOTOBOHA)
aTTecTaluy 10 MaTeMaTHKe




HaumeHoBaHug 00BEKTOB U
CPEICTB MaTepUATBHO-

Heo0xoaumMoe KOJIM4ecTBO

No Ny S —— OcHoBHas Crapmas mkosa [Tpumeuanus
IKOJIa
bazos. [Tpod.

1.31 | KommuiekT MaTepraioB Jist K
MOJATOTOBKU K €TUHOMY
rocy/1apCTBEHHOMY 3K3aMeHY

1.32 | Hayunas, Hay4HO-TIOMyJISIpHAs, II- I1- 11| Heob6xonumbt JUTSL
UCTOpHUYECKasl TUTepaTypa MOJTOTOBKU JIOKJIA/I0B,

COOOIIIEHUIA,

1.33 | CnpaBounble mocoOust II- II- 11 pedeparos,
(SHLUKIIONEINH, CIIOBApH, TBOPYECKUX PabOT U
COOPHHMKH OCHOBHBIX ()OPMYJT U JOMKHBL  COZIEPKATHCA
T.IL) B (oHIaX OMOJIMOTEKH

00pa3oBaTeNbHOTO
YUPEXKICHUS.

1.34 | Metoauyeckue mocoous s I+ I+ i |
yUUTENS

2. INEYATHBIE 1IOCOBUA

2.1 Tabmunel 10 MaTeMaTHKE I 5-6 - Tabmu1e! 1o
KJIACCOB MaTeMAaTHUKE JTOJKHBI

coJiep>KaTh MpaBuiia

2.2 Tabnuipl 0 reoMeTPUH - - Ji | nelicTuH ¢ YHcIaMH,

2.3 | Tabmus! o anredpe st 7-9 - TaGIHLBI METPHIECKHX
KITACCOB Mep, OCHOBHBIC

CBEJICHHSI O TUTIOCKUX H

2.4 | Tabmumpl o anredpe U HaYaIam - i | IIPOCTPAHCTBEHHBIX

ananuza juis 10-11 kiaccon F€OMETPUYECKHUX
durypax, OCHOBHbIC
MaTeMaTHUYeCKue
bopmybl,
COOTHOIIIEHUS, 3aKOHBI,
rpaduKu QyHKIHHA.

2.5 | [lopTpeTsl BeIIAIONUXCS esiTENEH I+ I+ )i | B nemoHcTpariionHoM
MaTeMaTHKH BapHaHTEe JOJKHBI

OBITH MPEJICTABICHBI
MTOPTPETHI
MaTEMaTHKOB, BKJIa
KOTOPBIX B Pa3BUTHE
MaTEeMAaTHKU
MPEJICTABJICH B




HaumeHoBaHUsS 00BEKTOB U
CPEICTB MaTepUATBHO-
TEXHUYECKOr0 00eCIIeYeHUs

Heo0xoaumMoe KOJIM4ecTBO

OcHoBHas Crapias mkosna

IKOJIa

bazos. [Tpod.

[Ipumevanus

CTaHOapTe.

NHO®OPMAIIMOHHO-KOMMYHUKATHUBHBIE CPEICTBA

3.1

MynbpTUMeaniiHbIe 00yJaromue
IPOrPaMMBI U JIEKTPOHHBIC
y4eOHbIC H3JIaHUS [0 OCHOBHBIM
pasjenaM Kypca MaTeMaTHKH

TUI- TUII- U

MynbsTUMEUIHBIE
obOyyJaromue
IPOrpaMMBbI U
JJIEKTPOHHBIC yueOHbIE
U3JIaHUSI MOTYT OBITh
OpPUEHTUPOBAHBI HA
CUCTEMY
JTUCTAHIIHOHHOTO
00y4eHwust, b0
HOCHUTD MTPOOJIEMHO-
TEMaTH4YECKUU
XapakTep u
obecrieunBaTh
JOTIOTHUTEIIbHBIE
YCIIOBUS TS U3YICHUS
OTJICTBHBIX TEM U
pasnenos cranaapra. B
000X Clydasix 3TH
MOCOOUS TOJIKHBI
MPEIOCTABIATh
TEXHUUYECKYIO
BO3MO>XHOCTh
MIOCTPOCHUS CUCTEMBI
TEKYIIET0 U UTOTOBOTO
KOHTPOJIS YPOBHS
MTOJITOTOBKH YYaIHXCSI
(B ToM uncne, B hopme
TECTOBOI'O KOHTPOJIS).

3.2

DnekTpoHHas 0a3a NaHHBIX s
CO3/J]aHUs TEMAaTUYECKUX U
UTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX U TPOBEPOUHBIX
MaTCpHaJIOB JIA OpraHUu3aluu
(GpOHTATbLHON W UHANBUIYAJTbHON
paboThI




HaumeHoBaHug 00BEKTOB U

CPEJCTB MaTepUaAIbHO-

TEXHHYECKOI'0 00CCIIeUeHUS

Heo0xoaumMoe KOJIM4ecTBO

OcHoBHasA
IKOJIa

Crapias mkosna

bazos.

[Tpod.

[Ipumevanus

3.3.

HucTpymMeHTanbHas cpeaa mno

MAaTEMATUKEC

HNHcTpyMeHTanbHas
cpezaa J0oJKHA
IPEICTaBIATh COO0M
NPaKTUKYM
(BUpTYyaJIbHBII
KOMITBIOTEPHBIN
KOHCTPYKTOP,
MaKCUMaJIbHO
IpUCIOCOOTECHHBIN A1
UCIIOJIb30BaHUS B
yueOHBIX 1IeJIfX),
npeaHa3HaYeHa IS
HIOCTPOCHUS U
UCCIICTOBAHHS
TeOMETPHUYECKUX
yepTexkei, rpaduKoB
byHKIM 1
pOBEIEHUS
YHCIIEHHBIX
9KCHEPUMEHTOB.

9KPAHHO-3BYKOBBIE 1IOCOBUAA

4.1

Buneopunsmsl 1o
pa3BUTHSA

UCTOpUU

MaTEMAaTUKU,

MaTeMaTH4eCKUX UAEH U METOJOB

H_

Moryt OBbITh B
1 poBOM

(KOMIBIOTEPHOM) BH/IE.

TEXHUYECKHE CPEJICTBA OBYYEHMUAA

5.1

MynbTUMEIUIHBIA KOMIIBIOTED

J+

J+

Tex. TpeGoBanus:
rpadudeckas
oTepalvoHHas
cucrema, MpuBOJ IS
YTEHUS-3aIUCH
KOMIIaKT JTUCKOB,
ayJImo-BHUJIE0
BXO/JIBbI/BEIXOBI,
BO3MOXHOCTb BBIXO/A
B UnTepHer. OcHaleH
aKyCTHYECKUMHU




HaumeHoBaHug 00BEKTOB U
CPEICTB MaTepUATBHO-
TEXHUYECKOr0 00eCIIeYeHUs

Heo0xoaumMoe KOJIM4ecTBO

OcHoBHasA
IKOJIa

Crapias mkosna

bazos.

[Tpod.

[Ipumevanus

KOJIOHKaMU,
MHUKPO()OHOM U
HaymHukamu. C
MaKETOM MPUKIIaTHBIX
IpOrpaMM (TEKCTOBBIX,
TaOJUYHEBIX,
rpadu4ecKux u
MPE3EHTALIMOHHBIX ).

5.2

Ckanep

J+

J+

5.3

IIpunTep nasepHbIi

J+

J+

5.4

KomnuposanpHeIlii anmapar

J+

J+

5.5

MynbTUMEIUATIPOCKTOP

J+

J+

H O XH OH M

Moryr  BXOAUTH B
MaTepUAIbHO-
TEXHHYECKOE
oOecrnieueHue
00pa3oBaTeNbHOTO
YUPEKICHUS.

5.6

CpeI[CTBa TCJIICKOMMYHUKAITUN

Bxutrouaror:
JNIEKTPOHHAS T0YTa,
JIOKallbHAsL CETh, BBIXO]]
B MHTEepHeT,
CO3/IAF0TCSI B paMKax
MaTepHuaIbHO-
TEXHHYECKOTO
o0ecrniedyeHuns BCEero
00pa3oBaTeNbHOTO
YUpEXKIEHUS TIPU
HATUYUHU
HEOOXOTUMBIX
(UHAHCOBBIX U
TEXHUYECKUX YCIOBUH.

5.7

HuanpoexTop uiau rpadonpoeKTop
(oBepxn)

5.8

OKpaH (Ha [TaTUBE WU
HaBECHOM)

J+

J+

Munumansabie
pa3mepsr! 1,25x1,25 m

YYEBHO-IIPAKTUYECKOE U YYEBHO-IABOPATOPHOE OBOPY/JIOBAHUE




HaumeHoBaHug 00BEKTOB U
CPEICTB MaTepUATBHO-

Heo0xoaumMoe KOJIM4ecTBO

No Ny S —— OcHoBHas Crapmas mkosa [Tpumeuanus
IKOJIa
bazos. [Tpod.
6.1 | AynuropHas 10CcKa ¢ MATHUTHON I+ Ji | Ji |
MOBEPXHOCTHIO U HAOOPOM
MPUCTIOCOOICHUM JUTsSl KPEIUICHUSI
Ta0IHIL
6.2 | Jlocka MarHUTHAs C - Ji | Ji |
KOOPIAMHATHOW CETKOM
6.3 | KoMmiekT HHCTpyMEHTOB I+ I+ Ji | Komrnekr
KJIACCHBIX: JINHEHKA, npeIHa3HAYCH TUTST
TpaHcnopTup, yroasauk (30°, paboThl y TOCKH.
60°), yronsuuxk (45°, 459),
UPKYITH
6.4 KoMIutekT crepeomeTprudeckux - - i |
TeJ (IEMOHCTPAIIMOHHBIN )
6.5 | KoMIuiekT ctepeoMeTpuieckux ®- @- ()]
Ten (pa3gaTovHbIi)
6.6 | Habop mnannmeTrpudeckux Guryp -
6.7 | I'eorutan ®-
7. CIIEHUAJIMBUPOBAHHAS YYEBHAS MEBEJIb
7.1 KoMnbroTepHslii cTon - -
7.2 [Ikad CeKIMOHHBIN sl XpaHEeHUs - -
o0opymoBaHus
7.3 | llIxad cekMOHHBIN I XpaHEHUS - - |
JTUTEPaTyphl U
JEMOHCTPAIIMOHHOTO
000py0oBaHus (C OCTEKICHHOM
CpEIHEeH YacThIO)
7.4 CTeHJ1 DKCIIO3UIINOHHEIN - -
7.5 SAmmky 11 XpaHeHUs TaOIuIl - -
7.6 IIratus 11t TabIMIL - -




IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOI'O KYPCA

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

e OmnepupoBaTb TNOHATHUSAMHU: OIpEACIICHHE, TEopeMa, aKCHOMa, MHOXECTBO,
XapaKTepUCTUKU MHOXKECTBa, OJEMEHT MHOXECTBa, IIyCTOe, KOHEYHOEe U OEeCKOHEYHOe
MHOECTBO, MMOJMHOXKECTBO, IPUHAIC)KHOCTh, BKIIIOUCHUE, PABEHCTBO MHOXECTB;

e  1300paXkaTh MHOXKECTBA M OTHOILIEHHE MHOKECTB C TOMOIIbIO KPYroB Dilnepa;

®  OIpeneNsaTh MPUHAIICKHOCTH SJIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U TIEPECECUCHUIO
MHOYECTB;

®  3a7aBaTh MHOXECTBO C MOMOIIBIO MEPEUUCIICHUS 3JIEMEHTOB, CJIOBECHOTO OMHUCAHMUS;

®  OINEpUPOBATh MOHATUSMU: BBICKA3bIBAHWE, UCTUHHOCTH M JIOKHOCTb BBICKA3bIBAHUS,
OTpUIIAHWE BBICKA3bIBAaHUM, OMNEpAllMM HAJ BbICKA3bIBAaHUSIMU: U, WM, HE, YCIOBHbIE
BBICKA3bIBaHUS (MMILIMKALINH );

®  CTPOUTH BBICKA3bIBAaHUS, OTPUIIAHUS BHICKA3bIBAHUM.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH TPYTUX NPeIMETOB:

®  CTPOUTH LEMOYKM YMO3AKJIIOUECHUN Ha OCHOBE MCIOJb30BaHUs ITPaBUJI JIOTHKU;

®  HCIIOJIB30BaTh MHOJXKECTBA, OINEpallMd C MHOXECTBaMH, UX rpaduueckoe
MPEICTABJICHHE JIJIsl OMTMCAHUS PEAIbHBIX MPOIECCOB U SIBJICHUH.
Yucaa

e OmnepupoBarh MOHATUSIMH: MHOXXECTBO HATYPAJIbHBIX YHCEJI, MHOMXECTBO IIEJIBIX
YUCEJI, MHOXXECTBO pAIlMOHAIBHBIX YHCEN, WPPALMOHAIBLHOE YHCIO, KBaJpaTHBIM KOPEHbD,
MHOXECTBO JIEWCTBUTENIbHBIX YUCEJ, F€OMETpPUYECKass MHTEPIpPETalnsl HATypaJbHbIX, LEJbIX,
palroOHATBHBIX, IEUCTBUTEIHHBIX YHCEIT;

® [OHUMATh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMKCH HATYPATLHOTO YUCIIA;

®  BBINOJHATH BBIYUCIIEHUS, B TOM YUCJE C MCIOJIb30BAHUEM MPHUEMOB PAllMOHAIBHBIX
BBIYHCIICHUI;

®  BBITNOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YMCEN C 3aJaHHON TOYHOCTHIO;

®  CpaBHUBATH pallMOHAIbHBIC U UPPALMOHATIFHBIC YNCIA;

®  MPEACTaBIAThH PALMOHAIBLHOE YUCIIO B BUAE JECATHYHOMN IpoOHU

®  YIOPSAOYMBATH UMCIIA, 3aMMHCAHHBIE B BUJIE OOBIKHOBEHHOM H JIECATUYHOMN IpoOH;

e nHaxoauTh HO/[ u HOK uuncen u ucnonb30BaTh UX MPHU PEIICHUU 33/1a4.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

® TPUMEHSTH MpPaBWIa NPHUOIMIKEHHBIX BBIYMCICHUNW TPU PEHICHUH MPAKTHUYECKUX
3a/1a4 U PEIICHUH 3a7a4 JPYTruX YIEOHBIX TIPEIMETOB;

®  BBINOJHATH CPABHEHUE pPE3YyJIbTATOB BBIYMCICHUN MpPU PEHIEHUH MNPAKTUYECKHX
3a/1a4, B TOM YHUCJIe TPUOTMKEHHBIX BEIYUCIICHHH;

®  COCTaBIIATHh W OIICHUBAThH YMCJIOBBIC BHIPAKECHUSI TIPU PEIICHUN MPAKTUIECKUX 3a/1a4
U 3a]1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB;

® 3aNUCHIBAaTh M  OKPYIVIATH YWUCIOBbIE 3HAYEHUs pEAlbHBIX BEJIWYUH C
WCITOJTh30BAHUEM Pa3HBIX CHCTEM H3MEPEHUSI.
ToxnecTBeHHBIEC IPe0OPa30BAHUA

e  OmnepupoBaTh MOHATUSMHU CTENIEHU C HATYpPaJbHBIM IOKA3aTeJIEM, CTETICHH C IICJIBIM
OTPHUIIATEIILHBIM TTOKa3aTelieM;

®  BBINOJHATH NPEOOpPa3OBaHUsSI IIENbIX BBIPAKECHHUI: JEHCTBUS C OJHOWICHAMHU
(cmoxeHWe, BBIYMTAHWE, YMHOXKEHHUE), JCUCTBHUSI C MHOTOWICHAMHU (CIOKEHUE, BBHIYMTAHUE,
YMHOXEHHE);

®  BBINOJHATH PA3JIOKECHHE MHOTOYJICHOB HAa MHOXUTEIH OJHMM U3 CIOCOOOB:
BBIHECEHHUE 33 CKOOKY, TPYNIHPOBKA, UCTIOIb30BaHUE (OPMYI COKPAIIICHHOTO YMHOXCHHS,

®  BBIIEIATH KBAAPAT CYMMBI U Pa3HOCTH OJHOYJICHOB;

®  pACKJIAJBIBATh HA MHOXUTENIH KBAaJIPaTHbIM TPEXWIECH;



®  BBIOJNHATH MPe0oOpa30BaHUS BBIPAKEHHU, COJCPKAIIUX CTCINCHH C IEIBIMH
OTPULATEIBHBIMU IIOKA3aTENISIMH, IIEPEXOAMTh OT 3aliCH B BUAE CTENEHH C MEJIbIM
OTPHIIATEILHBIM MIOKA3aTeIeM K 3allUCH B BUJE JpoOu;

®  BBIIONHATH NpeoOpa3oBaHUsl APOOHO-PAMOHAIBHBIX BBIPAKEHHUH: COKpaIIeHUE
npo0eii, mpuBeaeHNE anreOpandecKux Apoder K 001eMy 3HaMeHaTeNo, CII0KEHHEe, YMHOKEHHE,
neneHue anredpanyeckux ApoOei, Bo3BeeHNE alreOpandeckoil 1poou B HATYPaIbHYIO U LIETYIO
OTPULIATENIBHYIO CTEIICHB;

®  BBINOJHATH IPE0OPa30BaHUS BHIPAKEHHIA, COIEPKAIIMX KBAPATHBIC KOPHH;

®  BBUICNATH KBAJPAaT CYMMbI WJIM Pa3HOCTH JBYWICHA B BBIPAKCHHSX, COJCPIKAIINX
KBaJIpaTHbIC KOPHHU;

®  BBINOJHATH IPE0OPa30BAHUS BBIPAKEHHIH, COAEPKALIIX MOTYJIb.
B noBce1HeBHOI KU3HHU M NIPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  BBINOJHATH NPEOOPA30BAHUS U JICHCTBUS C YMCIAMH, 3alIUCAHHBIMHA B CTAaHJAPTHOM
BUJIC;

®  BBINOJNHATH MPeoOpa3oBaHUsl aNreOpanvdecKux BBIPAKCHUN IPH PEHICHUH 3aaad
JIPYTUX y4eOHBIX MIPEIMETOB.
YpaBHeHUs] M HEPABEHCTBA

e  OrmepupoBarh MOHATHSIMHU: ypaBHEHHE, HEPABCHCTBO, KOPEHb YPaBHCHHUS, PEIICHHE
HEPaBEHCTBA, PABHOCHIIBHBIC YpaBHEHHs, OOJIaCTb OMNpEeNieHHs ypaBHEHHUs (HEpaBEHCTBA,
CHCTEMbI YPaBHEHUI WJIM HEPABEHCTB);

e pelarh JIMHCWHBIC YPAaBHEHUSI U ypPaBHEHHS, CBOJAUMBIC K JIMHEWHBIM C MOMOIIBIO
TOXJICCTBEHHBIX IIPEOOpa30BaHMIA;

e pemath KBAJpaTHBIC YpaBHEHUS W YpaBHEHHUS, CBOAMMBIC K KBaJpaTHBIM C
TIOMOIIBIO TOXJIECTBEHHBIX MPEOOPa30BaHUI;

e  pemarh APOOHO-THMHEHHbBIC YPABHCHHUS;

e pemarh TpocTeiiliMe  MppAalMOHATbHBIE  ypaBHEeHMs  Buia L/ f (x)=a,
NAOENIOE

e  pemaTh ypaBHEHUS BUIA Xn =a;

e  pemath ypaBHEHHS CIIOCOOOM PA3IIOKEHHs HA MHOXKUTEIH U 3aMEHBI ITEPEMEHHOMH;

®  WCNOJNB30BaTh METOJ HMHTEPBAJIOB ISl PEHICHUS LENBIX W JPOOHO-PAIIMOHAIBHBIX
HEPaBEHCTB;

e  peulaTh JIMHEHHBIE YPaBHEHUS U HEPABEHCTBA C IapaMeTPaMu;

e  pemaTh HECIOXKHBIC KBAAPATHBIE YPaBHEHHS C TapaMETPOM;

®  pemiath HECIOXKHBIE CHCTEMBI INHEHHBIX YPaBHEHUH C TapaMeTpamu;

®  pemiath HECIOXKHBIE YPABHEHUS B IIEJIBIX YHCIIAX.
B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHH JPYTUX NMPEAMETOB:

® COCTaBJIATh M pellaTh JIMHEHHbIE M KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, K HHUM
CBOJISIIIIMECS,, CHUCTEMbI JIMHEHHBIX ypaBHEHUH, HEPABEHCTB NpPU pEUICHWH 3a7ad JPYrHx
y4eOHBIX TPEIMETOB;

®  BBINOJHATH OLEHKY HPaBONON00Us pe3ysbTaToOB, MOIY4aeMbIX IPH pEIICHUH
JUHEWHBIX M KBAJPATHBIX YPaBHEHUH M CHUCTEM JIMHEHHBIX YpaBHEHMH M HEPAaBEHCTB NpHU
PELICHUHN 3aj1a4 IPYTUX YIeOHBIX MTPEIMETOB;

e BHIOMpPATh COOTBETCTBYIOLIUE YpPaBHEHHs, HEPABEHCTBA MM HMX CHUCTEMBI Ui
COCTABJICHUS] MATEMAaTUYECKON MOJIENIN 3a/IaHHON PEAIbHOW CUTYallMy WM NIPUKIIAIHOM 3aa4H;

®  yMeTh MHTEPIPETUPOBATH MMOIYUYECHHBIN MIPU PEIICHUH YpaBHEHUS, HEPABEHCTBA MUIIH
CHCTEMBI Pe3y/IbTaT B KOHTEKCTE 3a/JaHHOM peabHOW CUTYalluy WK MPUKIaTHON 3a0a4H.
DOyHKIUHA

e OmnepupoBaTh MNOHATUAMHU: (YHKIHMOHAJIbHAS 3aBUCHUMOCTb, (YHKIHS, Tpaduk
¢bynkuuu, cnocoObl 3ananus (YHKIMK, apTyMEHT U 3HaueHHe (YHKLINHU, 00JacTh ONpeaeIeHUs




U MHOXECTBO 3HAueHWH (QYHKUWUM, HYIH (QYHKIUH, OPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKIIMH, YETHOCTH/HEYETHOCTh (DYHKITUH;

®  CTpPOUTH rpaduKu JMHENHOM, KBa/IpaTUYHOMN byHKIUH, oOpaTHOU
IPONOPIMOHATIBHOCTH, (DYHKIIMM BUAA: Y = a + ﬁ vy =xy=¥x, y=|x

e Ha MpuMepe KBaJApaTUYHON (YHKIUHU, HCIOIB30BaTh IpeodpazoBaHusi rpaduka
bynxumn y=f(x) s nocrpoenns rpadukoB GyHKUMA y = af (kx+b)+c;

®  COCTaBJIATH ypaBHEHHUs MPSIMOI MO 33JaHHBIM YCJOBUSM: IMPOXOMALICH depe3 JABe
TOYKM C 33JaHHBIMH KOOpAMHATAMH, MPOXOAALICH dYepe3 MaHHYI TOYKY M MapajielbHOU
JTAaHHOW MPSIMOI;

e  uccrenoBaTh QYHKIHIO 110 €€ TpaduKy;

® HAXOAUTh MHOXECTBO 3HAYCHUH, HYIHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIINH;

®  ONEpHpOBATH NOHATHAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKasi MPOTPEcCHs,
reoMeTpUYecKasi IPOrpeccusi;

e  pemiarth 33Ja4M Ha apU(PMETUYECKYIO K TEOMETPUUECKYIO TPOTPECCHUIO.
B noBce1HeBHOM KU3HHU M IPH U3YYEHHUH APYTUX MPeIMETOB:

®  WIIIOCTPUPOBATH C TIOMOIIBIO rpadKa pearbHyl0 3aBUCHMOCTD HIIH MPOIECC 10 X
XapaKTEPUCTHKAM;

®  HCIIOJIb30BaTh CBOMCTBA M rpaduk KBagpaTUYHON (YHKIIMH MPHU PEHICHUU 33]a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
TexcToBbIe 321241

e Pemath npocThie U CIOXKHBIE 33/1a4 Pa3HBIX TUIIOB, a TAKXKE 3a/1a4d MOBBIIICHHON
TPYIHOCTH;

®  WCNOJNB30BaTh Pa3HbIE KpaTKHE 3alMCH KaK MOJIENIM TEKCTOB CIIOKHBIX 3a/ad JUIs
MOCTPOCHMSI TOUCKOBOW CXEMBI U peIlIeHus 3a/1a4;

®  pa3nMYaTh MOJENb TEKCTa W MOJENh pEIIeHUs 3aadl, KOHCTPYHPOBATH K OJIHOM
MOJIENIN PEIICHHUST HECTIOKHOHN 3a/1a4M pa3Hble MOJICITH TEKCTA 3a/1a4H;

®  3HATh U MPUMEHATH 00a crioco0a MOUCKa perIeHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO
U OT YCJIOBHS K TpeOOBaHHUIO);

®  MOJENUPOBATh PACCYKICHHS MTPH MOWCKE PEIICHHUS 33124 C IOMOIIBIO Tpad-CXEMBI;

®  BBIJICNATH ITAIBI PEUICHUS 337a9 U COJICPKAHNE KaXIOTO ITAra;

¢ yMeThb BBIOMpATh ONTHUMAJIBHBIA METOJ pEImICHHs 3aJa4d W OCO3HABaTh BBHIOOD
METO/a, paccMaTpUBaTh pAa3UYHBIE METOIbI, HAXOJWTh pAa3HBIE pEIICHUS 3aaadd, eciu
BO3MOYHO;

®  AHATM3WPOBATH 3aTPYAHEHUS TPU PEIICHUH 3a/1a4;

®  BBHINOJHATH PA3IUYHbIE MMPeoOpa3oBaHUs IMPEIUIOKEHHON 3a/1a4yM, KOHCTPYHUPOBAThH
HOBBIE 3a/J1a4¥ U3 JaHHOMW, B TOM YHCIie 0OpaTHEIE;

®  UHTEPHPETHPOBATH BHIUYUCIUTEIFHBIE pPE3YJIbTaThl B  3agade, MCCIEeIOBaTh
MOJTy9YCHHOE PEIIeHHE 3a/1auu;

®  aHATU3UPOBATH BCEBO3MOXKHBIE CUTYAllUN B3aUMHOT'O PACIOJIOKEHHUS ABYX OOBEKTOB
U M3MEHEHHE MX XapaKTEePUCTHK MPH COBMECTHOM JBMKEHUHU (CKOPOCTh, BPEMs, pacCTOSHHE)
IpY peIIeHUN 3ajad Ha JBUKCHHE TBYX OOBEKTOB KaK B OJHOM, TaK M B NPOTHUBOIIOJIOKHBIX
HalpaBJICHUSX;

®  WCCIIeNOBaTh BCEBO3MOXKHBIE CUTYAIMH MPH PEIICHUH 3a/1a4 Ha JBIKEHHUE IO PeKe,
paccMaTpUBaTh pa3HbIe CHCTEMBI OTCYETA;

e  pemiath pa3HOOOpPA3HbIE 33Ul «HA YACTH,

e pemath U 00OCHOBBIBATH CBOE PELICHUE 337a4 (BBIACIATH MATEMAaTHUECKYIO OCHOBY)
Ha HaXO0XJIEHHE YaCTH YMCJIa ¥ YUCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;



® 0CO3HAaBaTh U OOBACHATH MICHTUYHOCTH 33[a4 PAa3HBIX THIIOB, CBS3BIBAIOIIUX TPH
BEJIMYMHBI (Ha paboTy, Ha MOKYNKH, HA JABMXKEHHE), BBIACIATH 3THU BEJIWYMHBI U OTHOIIECHUS
MEXIy HUMH, NPUMEHATh MX MpPHU pEIICHHH 3aaad, KOHCTPYHUpPOBATh COOCTBEHHBIC 3a/1a4
yKa3aHHbIX THIIOB;

®  BJIAJETh OCHOBHBIMU METOJAaMH PELICHHUS 3a/1a4 Ha CMECH, CILIABbl, KOHLEHTPALIUN;

e pemiaTh 33JaYd Ha MPOLEHTHI, B TOM YHUCIIE, CIOXKHBIC MPOLEHTHI ¢ 000CHOBAHUEM,
UCIIOJIB3YS pa3HbIE CIIOCOOBI;

®  peulaTh JOTMYECKUE 3a7aul Pa3HbIMM CIIOCOOAMHU, B TOM YHUCIIE, C ABYMS OJIOKaMU U
¢ TpeMsl 0JI0KaMH JaHHBIX C IIOMOLIbIO TaOJIuII;

e pemarh 3adayd 0 KOMOWHATOPUKE U TEOPHH BEPOSTHOCTEH Ha OCHOBE
MCII0JIb30BAaHUsI U3YUYEHHBIX METOJI0OB 1 00OOCHOBBIBAThH PELLEHUE;

®  peulaTh HECJIOXKHBIE 33/1a4M 110 MATEMATUYECKOI CTaTHUCTUKE;

® OBJ3JIETh OCHOBHBIMH METOAAMHU pPELICHMs CIOKETHBIX 3a7ay: apu(MeTHUecKui,
anreOpandeckuii, mepedop BapHaHTOB, TE€OMETPUUYECKHA, rpaUIeCKUid, TPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3YUYECHHBIMH CUTYaIUSX.

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

® BBIICNATH IPU PELICHUH 33Ja4 XapaKTepPUCTHUKU paccMaTpUBacMOM B 3ajade
CUTyalluH, OTJIMYHBbIE OT pealbHBbIX (T€, OT KOTOPBIX a0OCTParupoOBaUCh), KOHCTPYHPOBATH
HOBBIE CHUTYyalldd C YYE€TOM 3THUX XapaKTEPUCTHUK, B YaCTHOCTH, IpPHU pEIICHUH 3ajad Ha
KOHIIEHTPALlUH, YYUTHIBATh IJIOTHOCTh BEILIECTBA;

e  pemath U KOHCTPYHUPOBATh 33Jja4l Ha OCHOBE PAaCCMOTPEHUS PEANIbHBIX CUTYallUid, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIUMCIUTEIbHBIA PE3YIIbTAT;

e  pewlaTh 3a7jayyl Ha JABMKEHHE 10 PEKe, paccMaTpuBasi pa3Hble CUCTEMbI OTCUETA.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e  OnepupoBaTh MOHATUSAMU: CTOJOUYATHIE U KPYTOBBIE AHarpamMmbl, TaOIUIIBI TaHHBIX,
cpenHee apudmeTHyecKkoe, MeiraHa, HauOoJblllee U HaMMEHbIIee 3HAUYEHUs! BHIOOPKH, pa3mMax
BBIOOPKH, TUCIIEPCHSI U CTAHJAPTHOE OTKJIOHEHHE, ClTyyaiiHas H3MEHUYNBOCTb;

e  u3BJIEKaTh UH(OPMaIHIO, TPEACTABICHHYIO B Ta0/INIIaX, HAa AUarpaMmax, rpapukax;

®  COCTaBJIATH TAOJUIIbI, CTPOUTH AUArpPaMMbl U rpapvKu Ha OCHOBE JaHHbIX;

® ONepupoBaTh MOHATUAMM: (akTOpUan 4yuciaa, MEPEeCTAaHOBKM W COYETaHUs,
TpeyroibHuK Ilackans;

®  [IPUMEHSTH MPABUJIO IPOU3BEIECHNUS IPU PEILIEHNU KOMOWHATOPHBIX 3a/1a4;

e omepupoBaTh MOHATHUSIMU: CIy4alHBIM OMNBIT, CIy4allHBIH BBIOOP, HCHBITAHUE,
AJIEeMEHTapHOE CIydailHOe COoOBbITHE (MCXOJ), KJIACCHYECKOE ONpeesieHne BEPOATHOCTH
CJIy4aifHOTO COOBITHS, OTIEpPALUU HaJl CTyYalHBIMU COOBITUSMU;

®  [IpeACTaBIATh MHPOPMAIUIO C IOMOILBIO KPYyroB Diijepa;

e  pemiarth 3a/1a4d Ha BBIUMCJIEHHE BEPOSITHOCTH C MOACYETOM KOJIUYECTBA BApUAHTOB C
MOMOIIbI0 KOMOMHATOPUKH.

B noBcetHeBHOM KU3HM M TIPH U3YYECHHH APYTUX NMPEIMETOB:

e  U3BJIEKaTh, MHTEPIPETUPOBATH U NMPEOOPa30BBIBATH HH(POPMALINIO, TPEICTABICHHYIO
B Tabnuuax, Ha Juarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA M XapaKTEPUCTUKU PEabHBIX
MPOLECCOB U SIBJICHUI;

®  ONpeneNsITh CTATUCTUYECKUE XapaKTEPUCTHKU BHIOOPOK MO TabiauIlaM, AUarpaMMam,
rpadukam, BHIIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3aJIauu;

®  OICHUBATh BEPOSTHOCTbH PEaIbHBIX COOBITUHN U SIBIECHUH.

I'eomerpuueckue Gpurypsl

e  OmnepupoBaTb MOHATUSMH F€OMETPUUECKUX (PUTYD;

® U3BJCKaTb, HWHTEPHPETHPOBATH W  TNPeoOpa3oBbIBaTh  MHPOPMALMIO O
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTekKax;

® IpUMEHATh TIeoMeTpuueckue (akThl [UId pelleHus 3afad, B TOM 4HCIE,
IPENOoNararolliuX HECKOJIbKO 1IaroB peleHMs;



e  (opmymupoBaTh B MPOCTEHUIIINX CIydasiX CBONCTBA U MPU3HAKH (PUTY;

e  JIOKa3bIBaTh FTEOMETPUUCCKHEC YTBEPIKICHUS;

e BIAJCTh CTAHJAPTHOM KiIaccHuKarued IUIOCKUX GUryp (TpPeyrojibHUKOB U
YETBIPEX yTOJIbHUKOB).
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  HCIIOJIB30BAaTh CBOMCTBA FreOMETPUYCCKHUX (DUTYP JUIS PEIICHHS 3a1a4 MPaKTHUYECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX JTUCIUILINH.
OTHomEeHus

e OmepupoBaTh TOHATHUSIMHU: PABEHCTBO (HUTyp, paBHbIE (QUIYPBI, PaBEHCTBO
TPEYrOJIbHUKOB, MApaUICIbHOCTh MPSAMBIX, IEPIECHIUKYIIPHOCTh MPSAMBIX, YIJIBI MEXIY
OPSIMBIMHU, TICPIICHANKYJISAP, HAKIOHHAS, MPOCKIUs, moaooue ¢uryp, momoOHbIE (GUTYPHI,
110JIOOHBIE TPEYTOJbHUKH;

e mpuMeHATH Teopemy Daneca m TeopeMy O MPOMOPIUOHAIBHBIX OTpPE3KaxX IpU
pEIICHUH 33]1aY;

®  XapakTepu3oBaTh B3aUMHOE PpACIOJOXKCHHE TMPSIMOH U  OKPYKHOCTH, JABYX
OKPY’KHOCTEH.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  HCITOJIb30BATh OTHOIICHHS ISl PEIICHUS 3a/1a4, BOSHUKAIOIINX B PeaTbHON )KU3HU.
HN3mepeHust u BLIYUCIEHUS

e OmnepupoBarh MNPEACTABICHUSAMU O JUIMHE, IUIOMIATU, O0BbEME KaK BEIIMYMHAMH.
[Tpumensate teopemy Iludaropa, Gopmyisl miomiaau, ooObeMa MPU PEHICHUH MHOTOIIATOBBIX
3a/1a4, B KOTOPBIX HE BCE JIAaHHBIC MPEACTABICHBI SBHO, a TPEOYIOT BBIUYMCIICHHIA, OTICPUPOBATH
0oJiee NIMPOKUM KOJIUYECTBOM (DOPMYJT JUTMHBI, TUIOIIAIH, 00beMa, BBIYUCIISTh XapaKTEPHUCTUKU
KoMOMHammii (uryp (OKPY>KHOCTEd W MHOTOYTOJIBHHKOB) BBIYHCIATH PACCTOSHUS MEXKIY
durypamu, NMpUMEHATh TPUTOHOMETPHUYECKUE (OPMYIIBI Uil BBIYUCICHUH B 0OoJiee CIIOKHBIX
CITyYasiX, IPOBOJIUTH BHIUMCIICHHUS] HA OCHOBE PABHOBEIIMKOCTH U PABHOCOCTABIICHHOCTH;

®  TPOBOJUTH MPOCTHIE BHIYUCIICHUS HA OOBEMHBIX TENaX;

e  (opmynmpoBaTh 337aUM Ha BBIYUCIIEHUE JAJUH, IIOMAAeH 1 00bEeMOB U peliaTh ux.
B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  [IPOBOJUTH BHIYMCIIEHUSI HA MECTHOCTH;

® [pUMEHATh (OPMYNbl MpPU BBIYMCIEHUSX B CMEKHBIX Y4YeOHBIX NpeaMeTax, B
OKpYKaIOIIeH T1eMCTBUTEIBHOCTH.
I'eomeTpryeckue nocTpoeHus

e U3oOpaxkaTs reomeTpuyecKkue GUrypbl 0 TEKCTOBOMY U CHMBOJIbBHOMY OITMCAHUIO;

e  CcBOOOJHO ONEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CIyYasX,

®  BBINOJHATH IOCTPOEHUS TPEYrOJbHUKOB, MPUMEHSTh OTJAEIbHBIE  METOJbI
MOCTPOEHUN LIUPKYJIEM U JIMHEUKOW M TPOBOJAUTH MPOCTEHIIINE UCCIECTOBAHUS YUCIIA PEIICHUN;

e  u300paXkaTh TUIIOBBIE TUIOCKUE (UTYPHI U OOBEMHBIE TEJla C MOMOIIBIO MPOCTEHIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceiHeBHO KU3HM U TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  BBHINOJHATH NPOCTEHIINE MOCTPOSHHS HAa MECTHOCTH, HEOOXOIUMBIE B pPEalbHOM
KU3HU;

®  OLIGHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEro MHUpa.
IIpeoOpa3oBanus

e  OnepupoBaTh NOHATHEM JBUKEHUS U TPEOOPa30BaHUs TOA00MS, BIAJIETh IpUEMaMH
MOCTPOEHUS (DUTYp C HKCIIOJIb30BAHMEM JABMKEHUH U TpeoOpazoBaHUil MOA00us, MPUMEHSTh
MIOJIyYEHHBIE 3HAHMSI M OIBIT IOCTPOEHUI B CMEXKHBIX NMPEAMETAX U B PEANBHBIX CUTYalLlUsAX
OKPY’KaroIIEro MUPa;

e crTpouTh (Urypy, MOJOOHYIO TAaHHOW, IMOJI30BATHCS CBOMCTBAMHU TOM00US IS
000CHOBaHUS CBOMCTB QUTYP;



® T[PUMEHSTh CBOWCTBA JBWIKCHHWH JUIS TPOBEIACHHUS MPOCTEHINX OOOCHOBAHUI
CBOMCTB (puryp.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX MPEAMETOB:

® T[PHUMEHSTh CBOMCTBA JABMKEHUHW M TPUMEHATh MOA00ME JUIsi TIOCTPOCHHUH H
BBIYMCIICHHH.
BekTopbl M KOOPpAMHATHI HA IJIOCKOCTH

e OmnepupoBaTh MOHSATUSIMHU BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, MPOU3BEIACHUE
BEKTOpa Ha YUCJIO, YTOJl MEXAY BEKTOPAMH, CKAJISIPHOE MPOU3BEIAECHHUE BEKTOPOB, KOOPIUHATHI
Ha IUIOCKOCTH, KOOPIMHATHI BEKTOPA;

®  BBINOJHATH JCHCTBUSA HaJ BEKTOpaMH (CIIOKCHHUE, BBIYUTAHWUE, YMHOXXCHHE Ha
YHUCJI0), BBIYUCIIATH CKAJIIPHOE MTPOU3BEICHUE, ONIPEACIIATh B MIPOCTCHIIIUX CIydasx Yroia MExXIy
BEKTOpPaMH, BBIMOJIHATh PA3JIOKEHHE BEKTOpPA HA COCTABIIOIINAE, MPUMEHATH ITOJTYyYEHHbIC
3HaHUS B (PU3MKE, IMOJB30BATHCA (HOPMYJON BBIUMCICHUS PACCTOSHUS MEXKIY TOUYKAMHU I10
M3BECTHBIM KOOPJIWHATAM, HCIIOJIB30BAaTh YpaBHECHUS (DUTYD ISl pEIICHHS 3a/1a4;

® [IPUMEHSATH BEKTOPbl U KOOPIAWHATHI ISl PELICHHS TEOMETPUYECKHUX 3ajlad Ha
BBIYHCIICHUE JIIUH, YTJIOB.
B noBceqHeBHOM JKU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

®  JCIOJIb30BaTh TOHSTHS BEKTOPOB M KOOPAHMHAT JUIS pEUISHUs 3aaad 1o (usuke,
reorpauu U APyruM y4yeOHbIM MPEIMETAM.
Hcropust MaTeMaTUKH

e  XapakTepu3oBaTh BKJIAJl BBIAAIOIIUXCS MaTeéMaTUKOB B Pa3BUTHE MaTEMAaTHUKH U
MHBIX HAy4YHbIX 00JIacTel;

® [IOHMMAaTh POJIb MATEMATUKHU B pa3BuTuu Poccum.
MeToabl MAaTEMATHKH

e Ucnosb3ys UW3ydyeHHBIE METOHBI, MPOBOAUTH JOKA3aTEIbCTBO, BBIMNOJHSITH
OIPOBEPIKEHNUE;

e  BBHIOMpATh M3YYECHHBIE METOABl U UX KOMOWHAIIMHM JAJSl PElIeHUS MaTeMaTHYeCKUX
3a/1ay;

®  HCNOJb30BaTh MAaTEMAaTUYECKUE 3HAHUS [UJI ONMUCAaHHWS 3aKOHOMEPHOCTEH B
OKPYKaIOIIEeH IEMCTBUTEIBHOCTH U MPOU3BEICHUIX UCKYCCTBA,

®  TIPUMEHSATH npocreuime NpOrpamMMHBIE CpencTBa u 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUU MaTEMaTUYECKUX 3a]1a4.

[ ]



OIIEHKA IINTAHUPYEMBIX PE3YJIbTATOB

CucremMa OIEHKM JIOCTHKEHHUS IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMBIOCHOBHOTO O0IEro oOpa3oBaHUsl NMPEAIONAracT KOMHIAEKCHbll
n00X00 K OUeHKe pe3y1bmamoeo0pa3OBaHUs, MO3BOJSIONMI BECTH OLEHKY JOCTHXKEHUS
oOyyaromuMucsi ~ BceX  TpEX  TpPymI  pe3yabTaroB  OOpa3oBaHMSA:  JIUUHOCHIHBIX,
MemanpeomMemHbIX NPeOMemHbIX.

Cucrema OIICHKH TPEIyCMATPUBACT YPOGHEBbLIE NOOXOO0K COICPKAHUIO OICHKA H
MHCTPYMEHTAPHUIO JJIi OLEHKH JOCTH)KCHHUS IUIAHHPYEMBIX pe3ylbTaToB, a Takke K
MPEJICTABICHUIO i HHTEPIIPETAIINH PE3YIbTATOB H3MEPECHUM.

OaHuM M3 NPOSBICHUN YpPOBHEBOIO TMOAXOAA SBISETCS OLIEHKA WHIWBHIYaJTbHBIX
00pa30BaTeNbHBIX JOCTHKCHUA HAa OCHOBEKMETOJA CIIOKCHHS», MPU KOTOPOM (PUKCHUPYETCS
JTOCTHKEHUE YPOBHS, HEOOXOAMMOTO AJisi YCIEIIHOTO MPOAOJIKEHUsT 00pa3oBaHUs U peajbHO
JIOCTUTAEMOT0 OOJIBIIMHCTBOM YYalIUXCS, ¥ €r0 MPEBBIIICHHE, YTO IMO3BOJISICT BHICTPAUBATH
WHAUBUyalIbHbIE TPAEKTOPUH JIBHKEHUS C YUETOM 30HBI OyMKalIIero pa3BuTus, GopMUpoOBaTh
MOJIOKUTEITBHYIO YISOHYIO M COIMATEHYIO MOTHUBAIIHIO.

OCOBEHHOCTH OLEHKMU INPEJMETHBIX PE3YJIBTATOB

OueHka NOpeAMETHBIX  PE3YyJIbTaTOBIPEACTABIAECT COOONM  OLEHKY  JOCTHUXKCHHS
00y4aroInMCs TUIAHUPYEMBIX PE3yIbTaTOB M0 OTACIbHBIM MPEAMETaM.

@opMHpPOBaHUE ITHX PE3YJIbTATOB OOECMEYMBACTCS 32 CUYET OCHOBHBIX KOMITOHEHTOB
00pa30BaTeNbHOTO Mpoliecca — YU4eOHBIX MPEAMETOB.

OCHOBHBIM O00BEKTOM OLIEHKM [PEIMETHBIX pEe3yJbTaTOB B COOTBETCTBUU C
TpeboBanusiMu CTaHJapTa SIBISETCS CIIOCOOHOCTh K pPEIIEHHIO Y4eOHO-TIO3HABATENIBHBIX H
yu4eOHO-TIPAaKTUYECKUX  33/a4, OCHOBAHHBIX Ha H3y4aeMoM Y4eOHOM Marepuaie, ¢
UCIIOJIb30BaHUEM CIOCOOOB JIEHCTBUM, peIeBaHTHBIX COJCPKAHUIO YUEOHBIX MPEAMETOB, B TOM
YHClie METaNpPeAMETHBIX (T03HABATENbHBIX, PETYIATUBHBIX, KOMMYHHUKATUBHBIX) JEHCTBH.

Cucrema OLIEHKM NpEAMETHBIX PEe3yJbTaTOB OCBOEHHs Y4YeOHBIX MpPOrpaMM C Y4ETOM
YPOBHEBOTO MOJX0Ja, npuHsAToro B CraHjapre, MpearojaracT BblleJeHHe0a30BOro ypoBHS
AOCTH/KEHMH KaK TOYKH OTCYETAa IPU NOCTPOCHHM BCEM CUCTEMBI OLIEHKHM U OpPraHU3aluu
MHAMBHUAYaJIbHON paboThl ¢ 00y4YaroIUMUCS.

PeanbHble nocTHXeHHMS OOy4aroIlMXCs MOTYT COOTBETCTBOBAaTh 0a30BOMY YpPOBHIO, a
MOTYT OTJINYAThCSI OT HETO KaK B CTOPOHY NMPEBBIIIECHNUS, TAK U B CTOPOHY HEAOCTUKEHHUS.

[TpakTuka MoKa3bpIBa€T, YTO JUIsl OMUCAHUSA JOCTHXKEHUH O00ydarolmmxcs Iesnecoo0pa3Ho
YCTaHOBUTH CIIEAYIOIINE NSATh YPOBHEH.

ba30oBblii ypOBeHb [JOCTHKEHUH — YPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHE
y4eOHBIX JEWCTBUN C OMOPHOHM cHCTEMOW 3HaHMM B pamKax Juana3zoHa (Kpyra) BbIJEJIEHHBIX
3agad. OBnazeHrne 6a30BbIM YPOBHEM SIBJISIETCS JOCTATOYHBIM I IPOJOJDKEHHST 00ydeHUs Ha
ClIeyIolleld CTyNmeHu o0pa3oBaHHsA, HO He MO MpoduiIbHOMY HarpaBieHHio. JlocTHXKeHHIO
0a30BOT0 YpOBHS COOTBETCTBYET OTMETKA «YyIOBJIETBOPUTENBHO» (MJIM OTMETKa «3», OTMETKa
«3a4YTEHOY).

[TpeBbimieHre 6a30BOTO YPOBHS CBUICTEILCTBYET 00 YCBOCHUHU OTOPHOM CHCTEMBI 3HAHUI
Ha YpOBHE OCO3HAaHHOIO MPOM3BOJILHOTO OBJAJEHUSA Y4YeOHBIMH JCHCTBHSMH, a TakXke O
KpYrosope, MupoTe (WiIx u30uparenbHOCTH) HHTEpecoB. Llenecoobpa3Ho BBIAETUTH CIEAYIOIIUE
JIBa YPOBHSI, IPeBbIIIa0IMe 0a30BbINH:

* NOBBIMIEHHBIHYPOBEHb JOCTH)KCHHS TUIAHUPYEMBIX PE3YyJbTaTOB, OIEHKA «XOPOIIO)»
(oT™eTKa «4»);

* BBICOKHIl YPOBeHb JOCTHXCHHS TUIAHUPYEMBIX PE3yJbTaTOB, OLIEHKA «OTIWYHO» (OT-
METKa «5»).



[IOBBILICHHBI W BBICOKMWA YPOBHH JOCTHKEHHUS OTJIMYAKOTCS IO IOJHOTE OCBOCHMS
IUTAHUPYEMBIX PEe3yNbTaTOB, YPOBHIO OBJIAJI€HUS Y4€OHBIMU JIEHCTBUAMHU U CPOPMHUPOBAHHO-
CThIO UHTEPECOB K JIAHHOM NpeAMETHON 001acTH.

WuauBuayaibHble TPACKTOPUH OOydeHUsl O00YyYarolMXcs, JEMOHCTPUPYIOIIMX MMOBBIIICH-
HBI 1 BBICOKHMI YPOBHH JOCTIDKEHHH, 11€7€c000pa3Ho (OpMHUPOBATH C YIETOM MHTEPECOB ITHX
oOyJaromuxcsi ¥ uxX IUaHoB Ha Oynymee. [Ipu HanMuuuM yCTOWYMBBIX MHTEPECOB K yUeOHOMY
IpeIMETy U OCHOBATEIIbHOW MOATOTOBKH 110 HEMY TaKhe 00YyYarolrecs MOTYT ObITh BOBJICUCHBI
B MPOEKTHYIO AESATENbHOCTh 10 IPEIMETy U COPUEHTHUPOBAHBI Ha MPOJOHKEHHE OOy4eHUS B
CTapIIMX KJIACCAX M0 JaHHOMY MPOQUITIO.

Jns onucaHus NMOATOTOBKHM YYalllUXCS, YPOBEHb JOCTHKEHUN KOTOPBIX HHKe 0a30BOIO,
11€J1€C000Pa3HO BBIACIUTD TAKXKE JIBa YPOBHSI:

* NOHUKEHHDBII YPOBEHb JOCTHKEHHM, OIICHKA «HEYIOBIETBOPUTEIHHOY» (OTMETKA «2»);

* HU3KHIl YPOBeHb JOCTMKEHUM, OLIEHKA «TUI0X0» (OTMETKa «1»).

Henoctmxkenne 0a30Boro ypoBHS (MOHMKEHHBIH W HU3KUM YPOBHHM JIOCTHKEHHU)
¢ukcupyercss B 3aBUCUMOCTH OT 00BbEMa U YpPOBHSI OCBOEHHOT'O W HEOCBOEHHOI'O COAEpHKAHMS
npeamerTa.

Kak npaBuiio, mOHMKeHHBbIN YPOBEeHb JOCTH)KEHHUH CBHJIETENBCTBYET 00 OTCYTCTBUU
CUCTEeMAaTU4YECKOM 0a30BOM MOATOTOBKH, O TOM, YTO OOYYarOIIMMCS HE OCBOEHO Jla)ke M TOJIO-
BUHBI INIAHUPYEMBIX PE3YJIbTATOB, KOTOPbIE OCBAUBAET OOJIBLIIMHCTBO 00YYAIOIIUXCS, O TOM, YTO
UMEIOTCSl 3HAYUTENbHbIE MPOOeNbl B 3HAHUAX, JallbHelIee oOydueHue 3arpyaHeHo. [lpu stom
00y4aromuiicss MOKET BBINOJIHATH OTAEJIbHbIE 3a/laHUsl TTOBBIILIEHHOrO0 YpoBHA. JlaHHas rpynna
oOyudaromuxcs (B cpeHeM B xoJie 00ydeHUs cocTaBisitomas okoio 10%) TpedyeT crneruaibHoi
JMUAarHOCTUKU 3aTPyJHEHWH B OOy4eHUHM, MpoOeNoB B CHCTEME 3HAHMH W OKa3aHWU
I[eJICHAIIPaBJICHHOMN MTOMOIIIM B JOCTHKEHUU 0a30BOTO YPOBHSI.

Hu3kuii ypoBeHb OCBOEHUS IUIAHUPYEMBIX DPE3YyJbTAaTOB CBUJIETENICTBYET O HAJIUYUU
TOJILKO OT/AEJBbHBIX (hparMeHTAapHBIX 3HAHUH 1O NpeaAMETY, JalbHelee 00yueHne NpakTHYeCKU
HEBO3MOKHO. O0yyaronumcsi, KOTopble IEMOHCTPUPYIOT HU3KUHA YPOBEHb JOCTUXKEHHUM, TpeOy-
eTcs cIelyaibHas MOMOIIb HE TOJBKO MO y4yeOHOMY MpeAMeTy, HO U 1o (HOPMHUPOBAHUIO
MOTHBaIMM K OOYYEHUIO, pa3BUTHIO HHTEpECa K U3y4yaeMoW MpeIMeTHONH 001acTi, TOHUMaHUIO
3HAYMMOCTH MPEAMETA I KU3HU U Jp. TOJIBKO HAJINYUE MOJIOKUTEIBHONM MOTHUBALMU MOKET
CTaTh OCHOBOM JIMKBUJAIMH ITPOOEJIOB B 00yUE€HUH I JaHHOU IPYIIbI 00yYaroIuXCs.

OnucaHHBIA BBIIIE TMOAXOJ LEIECO00pa3HO MPHUMEHATh B XOJA€ Pa3IMYHBIX MPOLENyp
OLICHMBAHMSI: TEKYIIETO, TPOMEXYTOUHOTO U UTOTOBOTO.

s popMupoBaHUs HOPM OLIEHKH B COOTBETCTBUU C BBIAEICHHBIMHU YPOBHSMH HEO00XO-
JUMO OIUCaTh JOCTHXKEHUs O0ydyaromierocst 6a3oBoro ypoBHs (B TEpMHHAX 3HAHUN U YMEHM,
KOTOpBIE OH JIOJKEH MPOAEMOHCTPUPOBATH), 32 KOTOPbIE 00YyYaroLuiicss 000CHOBAaHHO MOJIY4aeT
OILICHKY «yIOBJIETBOpUTEIbHOY». [lociie 3TOro ompenenstorcs U COJIEp’KaTeNbHO OMUCHIBAIOTCS
Oosiee BBHICOKME MM HU3KHE YPOBHM JOCTIKEHHH. BakHO akieHTHpoBaTh BHUMaHHE HE Ha
ommnoOKax, KOTOpbIe ciaenan oOydaroluiics, a Ha y4eOHBIX TOCTHXKEHHUSX, KOTOpble OoOecreyn-
BAIOT MPOJIBMKEHNUE BIEPE] B OCBOCHUU COAEPIKaHUS 00pa30BaHuUs.

Jna ouenku Ounamuku hopmuposanus npeOMemHuvlX pe3yabmamoes B CHUCTEME
BHYTPUIIKOJIBEHOTO MOHUTOPUHIA 00pa30BaTeNbHBIX JOCTHKEHHUH 11eecoo0pa3Ho (pUKCUPOBAThH
U aHalu3UpOBaTh JaHHbIE O C(HOPMUPOBAHHOCTH YMEHHH M HaBBIKOB, CIIOCOOCTBYIOIIHUX
OCBOCHMIO CHCTEMATH4YeCKHX 3HAHUM, B TOM YHUCIIE:

* NepPBUYHOMY O3HAKOMIEHUI0, OmpadoOmKe U OCO3HAHUIO Meopemuyeckux mooeneu u
noxsmuti(00IIEHayYHbIX ¥ 0a30BBIX ISl JAHHOU O0JIACTH 3HAHUS), CIMAHOAPMHBIX AICOPUMMO8
u npoyeoyp;

* 8bIAGIEHUIO U OCOZHAHUIO CYWHOCMU U 0COOEHHOCMEeUN3y9aeMbIX 00bEKTOB, MPOLIECCOB
U SIBJICHUI JEeWCTBUTEIBHOCTH (MPUPOJIHBIX, COUANBHBIX, KYIbTYPHBIX, TEXHUYECKUX U JIp.) B
COOTBETCTBUH C COJEP>KAaHHEM KOHKPETHOTO Y4eOHOTO MpEAMETa, CO30aHUI0 U UCNOAb308AHUIO
Mooereli N3y4aeMbIX 00bEKTOB M MPOIECCOB, CXEM;




* BLIAGNICHUIO U AHANU3ZY CYUJECMBEHHbIX U YCMOUYUBLIX C653el U OMHOUeHUIMEKTY
00BEKTaMU U TIPOLIECCAMH.

[Tpu 3TOM 00s3aTENBLHBIMH COCTABJISIFOIIMMH CHCTEMbI HAKOTUIGHHOW OILIEHKH SIBIISIFOTCS
MaTepUaIbL:

* cmapmogol OUacHOCMUKY,

* MeMamuyecKux u umo208blx NPOBEPOUHBIX pabom no 6cem y4eOHbIM npeomemam,

* meopuecKkux pabom, BKItoUasi yaeOHbIE UCCIEAOBAHUS U YICOHBIE MPOCKTHI.

Pemenrie 0 JOCTHMOKCHMHM WIJIM HEJIOCTIDKCHUHM IUIAHHUPYEMBIX pPE3yJIbTaTOB MM 00
OCBOCHHUU WM HEOCBOCHHHM YYE€OHOTO MaTepuajia MPUHUMAETCS Ha OCHOBE pe3yJbTaTOB
BBITIOJIHCHUS 3aJlaHuii  0a3oBoro ypoBHsA. B  mepwon BBemenuss CraHmapTa KpUTepuid
JIOCTHIKEHUS/OCBOCHHUS YIeOHOTO MaTepuaia 3a1aéTcs KaK BbIoHeHUEe He MeHee 50% 3amanuii
6a3zo0Boro ypoBHs wiu mnonydeHue 50% OT MakcHMMallbHOTO Oajia 3a BBINOJHEHHE 3aJaHui

0a30BOro ypoBHS.

YPOBHM IOAT'OTOBKH YYAIIUXCA U KPUTEPUU YCIIEIIHOCTHU

OBYYEHUA 110 MATEMATHUKE

YpoBHHu Teopus IIpakTuka
Ouenka
1 V3uaBaume. Pacrnio3naBath YMeThb BBHITIOJHATH
Anroput™MuuecKas 00BEKT, HAXOAUTh 3aaHus o oOpasily, Ha
JIeITeIIbHOCTD C TIO/- HY)XHYIO GOpMYITy, HETIOCPEICTBEHHOE

CKa3Kou

«3»

IMPU3HAK, CBOIMCTBO U
T.O.

npuMeHeHue popmyi,
MpaBWJI, UHCTPYKIUHI U T.J.

2 3HaTh Ymersn paboTats ¢
Bocnpousseaenue (bopMyITHUPOBKH BCEX yueOHOM U CIIpaBOYHON
AnropurMuyeckas MIOHATUH, X CBOWCTBA, JIUTEPATYPOU, BBITTOIHATh

eATENBLHOCTH 0€3 Mo-
CKa3KHu

«»

NPU3HAKU, POPMYIIBI.

Ymerp
BOCIIPOU3BECTU
JI0KAa3aTeNbCTBA, BbI-
BOJIbI, YCTaHABJINBATh
B3alMOCBS3b, BHIOMpPATh
HYKHO€ ]IS BBITTOJIHE-
HUS JAHHOTO 3aJ]aHus

3aJlaHus, TpeOyrolue He-
CJIOKHBIX TIPe00pa3oBaHMA
C IPUMEHEHUEM U3Y-
YaeMoro mMarepuaina

3 Ilonumanue
[esTenpHOCTH NPH OT-
CYTCTBHH SIBHO
BBIPAXEHHOIO aJIro-
puT™Ma

«5»

Jlemnatn
JIOTHYECKHE 3a-
KJIFOUEHMSI, COCTaBJISITh
aJrOpUTM, MOJIEJIb HE-
CJIO’KHBIX CUTYalHil

Ymerb npuMeHsTh
MOJTyYECHHBIEC 3HAHUS B
Pa3IMYHBIX CUTYyaIUX.
BuInoJHATH 3aJaHUS
KOMOHWHUPOBAHHOTO
XapakTepa, CoJIepKalux
HECKOJILKO MOHSITH.




4 OmJajeHue

YMCTBEHHOM
CAMOCTOATEILHOCTLIO

TBopueckas u
HCCIIE0BATEIIbCKAsS
JIeSATEIIbHOCTh

«5»

B coBepmienctse
3HATh U3y4YEHHBIN
MaTepuai, CBOOOIHO

OpPUCHTHUPOBATLCA B HEM.

HNmMeThb 3HaHUS U3
IIOIIOJIHUTEIbHBIX
HCTOYHUKOB. Bianers
oTepaIusIMu JIOTH4e-
CKOI'0 MBIIIICHHUS.
CocTaBJAaTh MOJIEIb
0001 CUTYyalluH.

YMeThb IPUMEHSTh
3HAHUS B JTHO00U
HECTaH/IapTHOU CUTYaIUH.
CamMocToATeILHO
BBINOJIHATH TBOPUECKUE
HCCJIEI0BATENbCKUE
3a1aHusl. BoINOJIHATH
(GYyHKINU KOHCYJIbTAHTA.




KPUTEPAU 1 HOPMbI OIIEHKY 3HAHUI, YMEHU 1 HABBIKOB
OBYYAIOIIUXCH 11O MATEMATHUKE.

1. Oyenxa nucvmeHHbIX KOHMPOLHLIX PAOOM 0OYUAIOWUXC NO MAMEMAMUKe.
Ormetka «S5», eciu:

° paboTa BBINIOJIHEHA TTOJTHOCTHIO;

° B JIOTHYECKUX PACCYKICHHUSAX W OOOCHOBAHHM PELICHUS HET MPOOEIOB M
OIINOOK;

° B PEIICHUHM HET MAaTeMAaTUYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTD,

OTIHCKA, KOTOpast He SBJISICTCS CIICICTBUEM HE3HAHUS WIM HEMOHUMAaHUs y4eOHOr0 MaTepuarna).
OTMeTKa«4» CTABUTCS B CICAYIOIIUX CIIydasK:

o paboTa BBINOJIHEHA TMOJHOCTBIO, HO OOOCHOBAHMS ILIATOB PEHICHUS
HEJIOCTATOYHBI (€Clid YMEHHE 00OCHOBBIBATh PACCYKIEHUS HE SBISUIOCH CHEIUATBHBIM
00BEKTOM MPOBEPKH );

. JIOTYIIEHbI OJIHA OIIMOKAa WJIM €CTh JBa — TPU HENOYETa B BBIKJIAJKAX,
pUCYHKaX, dYepTexkax wWiu rpadukax (ecinm 3TH BHUABI pabOT HE SBISUIMCH CIICIHATBHBIM
00BEKTOM MPOBEPKH).

OT1meTka «3» CTaBUTCS, €CIIU:

. JOIYIIIEHO OoJiee OAHOW OMMOKU WM OoJiee IBYX — TPEX HEI0YETOB B
BBIKJIQJIKaX, YePTSKAX WIH rpadukax, HO oOydaromuiics o0namaeT o0s3aTeTbHBIMA YMEHUSIMU
0 MPOBEPSEMOil TeMe.

OTmeTKa «2» CTaBUTCS, €CIIU:

. JIOTYIIEHBI CYIIECTBEHHBIC OIIMOKH, TOKA3aBIIME, YTO O0yJaromuics He
o0rnanaer 00sA3aTeIbHBIMU YMEHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

OtmeTka «1» cTaBUTCS, €CIIU:

. paboTa mokazana TOJHOE OTCYTCTBHE Y OOydaromierocs oOsi3aTelbHBIX
3HAHUW M YMEHUU MO MPOBEPSEMON TeMe WM 3HAYWTEIbHAs 4acTh palbOThl BBHIMIOJHEHA HE
CaMOCTOSITEIbHO.

VY4uutens MOKET MOBBICUTH OTMETKY 32 OPUTHHANBHBIN OTBET HA BOMPOC MITH
OPUTMHAJILHOE PELIEHUE 33/1a4, KOTOPbIE CBUAETEIBCTBYIOT O BHICOKOM MaTEMaTUYECKOM
pa3BUTHHN OOYUAIOIIETOCs; 3a peleHue 0oiee CI0KHON 3ajaul UM OTBET Ha OOJIee CIIOKHBIH
BOIIPOC, MPEAJIOKEHHBIE 00yUaOIMEeMYyCs JOTIOTHUTEIBHO MOCIIE BHIMOTHEHUS UM KaKUX -TTH00
JIPYTUX 3aJaHuM.

2. Oyenka yCmuwix 0meemos 00yuanwuxcs no mamemamuxe

OTBeT OLIEHUBAETCSI OTMETKON«S», €CIIN YUCHUK:

o IIOJTHO PACKpbUI COJIEpXkKaHME Marepuanga B o0beMe, MPeAyCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM;
o U3JIOKWJI ~ Marepuajl  IPaMOTHBIM  SI3bIKOM,  TOYHO  HCIIOJIB3Ys

MaTEMAaTU4YCCKYIO TEPMHUHOJIOTUIO n CHUMBOIJIHKY, B onpeneneHHOﬁ JIOTHYECKOMH
NOoCICA0OBAaTCIBHOCTH,

. MPABWJIbHO BBIMOJIHWI PUCYHKH, YEPTEkKH, TIpaduKH, COMYTCTBYIOIIHE
OTBETY;

. [IOKa3aJl yMEHHME WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMHU IIpUMEpaMH,
IIPUMEHSATDH €€ B HOBOM CUTYAallMU IIPU BBIITOJIHEHUH IIPAKTUYECKOr0 3aJaHus;

. IIPOJIEMOHCTPUPOBAII 3HAHNWE TEOPUU PAHEE U3YUYEHHBIX COITYTCTBYHOLIUX
TeM, c(POPMHPOBAHHOCTh M YCTOWYMBOCTDH HCIOJIb3YEMBIX IIPU OTBETE YMEHHM U HABBIKOB;

. OTBEYaJl CAMOCTOSITEIHHO, 0€3 HAaBOAIINX BOIPOCOB YUUTEIIS;

. BO3MOJKHBI OJIHA — JB€ HETOYHOCTH IIPU OCBELICHUU BTOPOCTEIECHHBIX

BOITPOCOB WJIM B BBIKJIaJIKaX, KOTOPBIC YYCHUK JICTKO UCIIPABUII MTOCJIC 3aMCUYAHUSA YUUTCIIA.



OTBeT OIIEHNBAETCSI OTMETKOM «4», €CITH yIOBJIETBOPSET B OCHOBHOM TPEOOBAHMAM Ha
OIICHKY «5», HO IIPU 3TOM UMEET OJIMH U3 HEJOCTATKOB:

. B U3J0XKEHUU JOMYIIEHbl HeOosblIMe MpoOensl, HE HCKa3MBILIEe
MaTeMaTHYeCKOe COJepKaHUE OTBETa;

o JIOTIYIIIEHbI OJIUH — JIBa HEJ0YETA IIPU OCBELIEHUU OCHOBHOT'O COJEPKAHUS
OTBETA, UCIPABJICHHBIE NIOCIIE 3aMEYAHUS YUNUTES;

. JONyILIeHbl omKuOka miau Oojiee JBYX HENOYETOB  IPU OCBEILEHHUH
BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJKaX, JIETKO HCIPABICHHBIE I0CIE 3aMe4YaHus
YUUTEIS.

OtMmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIIyYasix:

. HEIOJHO PAacKphITO COJep)KaHue Marepuana (CoAepKaHUE H3JI0KEHO
(dparmeHTapHO, HE BCerja MOCIEIOBATENbHO), HO TOKa3aHO oOliee MOHMMAaHWE BOMpOca MU
MPOJEMOHCTPUPOBAHbBl YMEHUS, JIOCTaTOYHbIE [UIsi YCBOGHHUS MPOrPaMMHOr0O Marepuana
(ompenenennl «TpeboBaHMsIMU K MaTEMaTUYECKOW IMOJATOTOBKE OOYYAIOIIUXCS» B HACTOSIICH
porpaMmme Mo MaTeMaTHKe);

. MMENUCh 3aTPYAHEHUS WM JIONYIIEHBl OIIMOKKM B  ONpeaeICHUN
MaTEeMaTUYeCKOW TEPMHHOJOTUM, YEpTEekKaX, BBIKIAIKAX, WCIPABICHHBIE IOCIE HECKOJIbKUX
HABOJAIIUX BOIIPOCOB YUHUTEIIS;

. YYEHHK HE CIPABWICA C NMPUMEHEHHUEM TEOPUH B HOBOW CUTYyallUu TMpHU
BBITIOJTHCHUH TMPAKTUYCCKOTO 3aJIaHWs, HO BBIMOJHWI 3aJaHUS O00SI3aTEIIBHOTO  yPOBHS
CJIOHOCTH TI0 JTaHHOU TeM€;

. MpU  JIOCTATOYHOM 3HAHUM TEOPETHYECKOTrO Marepuajia BbISBICHA
HeJ0CcTaToYHasi COOPMUPOBAHHOCTh OCHOBHBIX YMEHUMN U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIONINX CIIyJasx:

o HE PacKphITO OCHOBHOE COJIEp)KaHHe y4eOHOTo MaTepuaa;

. 00Hapy)XeHO HE3HAHUE YUYCHUKOM OOJBINEH WM Hanbojee BaXKHOW YacTH
yueOHOro MaTepuana;

o JOMYIIEHb OMIMOKH B OINpPEACTCHUH TMOHITHHA, MPU HCIOIH30BAHUH

MaTeMaTHUYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YepTexax Wi rpadukax, B BHIKIAAKAX, KOTOPHIE
HE UCMPABJIEHBI TTOCJIE HECKOJIBKUX HABOIAIINX BOIPOCOB YUUTENS.
OtmMmeTka «1» cTaBUTCS, €CIU:

o YYEHHK OOHAapy>XWJI TOJIHOE HE3HaHHWE M HENOHMMaHUE H3y4aeMoro
y4eOHOro Marepuana WM HE CMOI OTBETUTb HM Ha OJMH U3 IOCTAaBJIEHHBIX BOIPOCOB IO
W3Y4YEHHOMY MaTepuaiy.

O0mas kiaaccupukanus ommnoO0OK.

[Tpu onieHke 3HaHMM, YMEHUN U HABBIKOB O0YYarOIIUXCS CIEAYyeT YUUTHIBATh BCE OIIMOKU
(rpyObie 1 HerpyObie) M HEOUYETHI.

I'pyObIiMu cuuTaOTCSI OINOKH:

- HE3HaHUE OIPENIETICHNS] OCHOBHBIX NOHATUMN, 3aKOHOB, IIPaBUJI, OCHOBHBIX
MOJIO)KEHUH TeopuHu, He3HaHue (opMmyl, OOIIEPUHATHIX CHUMBOJIOB 0003HAYEHHWH BEIMYUH,
€AVHMUI UX U3MEPEHUS;

- He3HaHWE HAaUMEHOBAaHUMN €MHULl U3MEPEHUS;

- HEYMEHHUE BBIIETIUTh B OTBETE IJIaBHOE;

- HEyMEHHE IPUMEHSTh 3HAHUS, aJITOPUTMBI JUIsl peIlIeHUs 3a/1ay;

- HEYMEHHeE JIeNIaTh BHIBOIbI M 0000IIEHMS;

- HEYMEHHE YUTaTh U CTPOUTH TpauKH;

- HEYMEHHE  [0JIb30BaTbCsd  IMEPBOUCTOYHMKAMH,  y4YEOHUKOM  H
CIIPAaBOYHHUKAMU;

- 1oTepst KOPHS WIN COXPaHEHHE ITOCTOPOHHETO KOPHS;



- otOpaceiBaHue 06€3 OOBSICHEHHI OJTHOTO U3 HUX;

- paBHO3HAYHbIE UM OIIMOKH;

- BBIYHCITUTENLHBIC OMIMOKH, €CII OHH HE SIBIISIOTCS OTIHCKOM;
- JIOTUYECKHE OMIMOKH.

K Herpy0ObIM ommoKkam ciieyeT OTHECTH:

- HETOYHOCTh (POPMYIMPOBOK, ONPEEICHUH, IOHATHH, TEOpUH, BbI3BaHHAS
HEIIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEIAEMOr0 IOHATUSA WIM 3aMEHOW OJHOIO -
JBYX U3 9TUX IIPU3HAKOB BTOPOCTEIICHHBIMY;

- HETOYHOCTH Tpauka;

- HEPALMOHAIBHBI ~ METOJX  pELICHWs 3aJadyd HWIM  HEJOCTaTOYHO
IPOJYMaHHBIM IUIaH OTBeTa (HapyllI€HUE JIOTMKH, MOJAMEHA OTIEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIIEHHBIMH);

- HEepaIMOHAIBHBIE METO/IbI pabOTHI CO CIIPABOYHOM U APYrod JIUTEPATyPOi;

- HEYMEHHE pelIaTh 3aJauu, BHIIOIHAT 3aJJaHus B 00IEM BHUJIE.

Henouyeramm sBasIOTCS:

- HEepaIMOHAIbHBIC IPUEMBbI BRIYUCICHUN U IPEOOPa30BaHUIA;
- HeOpeKHOE BBIMOJIHEHHE 3aMucel, YepTekel, cxeM, rpaduKoB.

KonTpons 3YH npeanaraercs npu npoBeieHUH MAaTEMAaTUYECKUX TUKTAHTOB,
MPAKTUYECKHUX PabOT, CAMOCTOSTEILHBIX Pab0T 00YJarOIIero U KOHTPOIHPYIOIIETO BU/IA,
KOHTPOJIbHBIX PadOT, HTOTOBBIX PadOT.

OHGHKa WHIAWBUAYAJIBHBIX NPCAMETHBIX IIOCTI/DKCHI/Iﬁ BCACTCA «METOJAOM CJIOKCHUA», IIPU
KOTOPOM (PUKCHPYETCSI JOCTH)KEHUE OIOPHOTO YPOBHS M €ro MPEBBIIMICHHE. DTO TO3BOJISIET
moompATh MMPOABHIKCHUC 06yqa}01111/1xc;[, BBICTPAaNBaTb WHIAWBUAYAJIbHBIC TPACKTOPUHU
ABVIKCHUA C YYETOM «30HBI OoKaiero Pa3BUTHA.



