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INOACHUTEJ/IbHAA 3AITMCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA "MATEMATHKA"

Pabouast mporpamma mo MaTeMaTHKe I 00yJaromuxcsi 6 KiaccoB pazpaborana Ha ocHoBe Denepans-
HOTO TOCY/IapCTBEHHOTO 00pa3oBaTelbHOIO CTaHAapTa OCHOBHOTO 0O0IIero oopa3zoBaHus ¢ y4éTOM U CO-
BPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, IPEIBABISIEMBIX K MATEMaTHIECKOMY 00pa30BaHMIO, M TPAIHUIIUI pOC-
cHiickoro o0pa3zoBaHUs, KOTOPbIE 00ECICUNBAIOT OBJIA/IEHUE KIIIOUEBBIMH KOMIIETCHIIUSMU, COCTaBIISIO-
IIMMH OCHOBY ISl HETIPEPBIBHOTO OOpPa30BaHUS W CAMOPA3BUTHSA, a TAK)KE HEIOCTHOCTh OOMIEKYIbTYp-
HOTO, TMYHOCTHOTO U TI03HABATEIbHOIO Pa3BUTUs oOyuaromuxcsa. B paboueit mporpaMMe y4TeHbl HICH U
nosiockeHus: KoHuenuu pa3BuTHsi MareMaTudeckoro odpasoBanust B Poccuiickoit @enepanuu. B snoxy
1 poBoil TpaHchopMaIKi BceX cep YeNOBEUECKON NEATEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBpPEMEHHBIM YEIOBEKOM 0e3 0a30BOi MaTEMaTHUECKOW MOATOTOBKH. YK€ B IIIKOJIE MAaTEMAaTHKa CITy)KUT
OTIOPHBIM TIPEIMETOM ISl U3YYCHHSI CMEKHBIX TUCHHILUIMH, a TIOCJIE IIKOJBI peaabHOi HEOOXOAMMOCTbIO
CTaHOBUTCS HETIPEpbIBHOE 00pa30BaHue, YTO TpeOyeT MOTHOLEHHOM 6a30Boi 00111€00pazoBaTebHOM M0-
TOTOBKH, B TOM YHCJIC U MaTEMaTUYECKO.

OT0 00YyCIOBIEHO TEM, YTO B HAIM JHU PACTET YUCIIO Mpogeccuil, CBI3aHHBIX C HENOCPEACTBEHHBIM
NPUMEHEHNEM MaTEMaTUKH: U B cepe SIKOHOMUKH, U B OU3HECE, U B TEXHOJIIOTHUECKUX 00IaCTAX, U TaxKe
B I'YMaHHUTapHBIX cdepax. Takum oOpazoM, Kpyr IIKOJIBHUKOB, ISl KOTOPBIX MaTeMAaTHKa MOXET CTaTb
3HAYUMBIM MTPEMETOM, PACHIAPSIETCSI.

[TpakTHyeckas Moje3HOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, YTO €€ MpeIMEeTOM SBIAIOTCA (pyHIaMeH-
TaJIbHBIE CTPYKTYPHI HAIIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTMUYECTBEHHBIE OTHOIIECHHUS OT TPO-
CTEHIINX, YCBAaUBAEMbIX B HEIIOCPEACTBEHHOM OIBITE, 10 AOCTaTOYHO CIOXKHBIX, HEOOXOAUMBIX IJIS pa3-
BUTHSI HAYYHBIX U TIPUKJIATHBIX Hel. be3 KOHKPETHBIX MaTeMaTHIECKUX 3HAHUH 3aTPyJHEHO TIOHUMaHNE
IPUHIUIIOB YCTPONCTBA U UCHOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIPETALUS Pa3HO-
00pa3HOi coIMaNbHOM, S5KOHOMHUYECKOH, MoMuTHYeckoi nHpopmannu, Manodp¢eKTuBHA MOBCETHEBHAS
IpaKTUYecKas JAeaTelbHOCTh. Kax/10My uesioBeKy B CBOCH KU3HU MPUXOIUTCS BBINOIHATH PACYETHI U CO-
CTaBJIATh AITOPUTMBI, HAXOJUTh U IPUMEHATH (OPMYJIBL, BIIAJETh NPAKTUYECKUMHU PUEMAMU F€OMETPU-
YECKUX U3MEPEHHUI U MOCTPOCHUH, YUTaTh HHPOPMALIUIO, IPEJCTABICHHYIO B BU/I€ TaOJIULl, AMarpamMM U
rpaUKoB, )KUTh B YCJIOBUSAX HEONPEAENEHHOCTH U TOHUMAaTh BEPOATHOCTHBIN XapaKTep CIy4alHBIX CO-
OBbITHI.

OAHOBPEMEHHO C paclIupeHueM cdep NPUMEHEHUs] MaTeMaTUKH B COBPEMEHHOM o011ecTBe BcE Ooiee
Ba)XHBIM CTAHOBUTCSI MAaTEMaTUUECKUH CTUIIb MBIIIJICHUS, TPOSBIISAIOIINIACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mponecce n3yyeHus MaTeMaTuKy B apceHal NpUEMOB U METOJ0OB MBIIIJICHHS YeJIOBEeKa ecTe-
CTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIHS U IeAYKLUs, 0000IIeHNne U KOHKPETH3al1lHsl, aHaJIu3 U CHHTE3,
KJaccuUKaIys ¥ cucTeMaru3aius, abctparupoBanue 1 aHajaorus. OO0beKThl MaTeMaTHUECKUX YMO3aKJIIIO-
YeHUH, MpaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHHUH, CIIOCOOCTBYIOT
BbIpa0OTKe yMeHUs (popMyIupoBaTh, 00OCHOBBIBATh U I0KA3bIBATh CY)KJICHHS, TEM CaMbIM Pa3BUBAIOT JIO-
ru4yeckoe MbIluieHue. Beaymas ponb nmpuHAAISKUT MaTEMAaTUKE U B (JOPMHUPOBAHUU AJITOPUTMUYECKOM
KOMIIOHEHTbI MBILIJICHHUS ¥ BOCIIMTAHUM YMEHUH JefICTBOBATH 110 33J]aHHBIM AJITOPUTMaM, COBEPILIEHCTBO-
BaTh M3BECTHBIC 1 KOHCTPYHPOBATh HOBBIE. B mporiecce pemeHus 3a1a4 — OCHOBOM y4eOHOM e TeNnbHO-
CTH Ha YpOKax MaTeMaTHKH — Pa3BUBAIOTCS TAK)KE TBOPUYECKasi M MPUKJIAHAS CTOPOHBI MBIIIJICHHUS.

OOyueHne MaremMaTuke Ja€T BO3MOXXHOCTb Pa3BUBATh y 00YyUaIOUIMXCSI TOYHYIO, PAlMOHAIBHYIO U UH-
(bopMaTUBHYIO peub, yMEHUE OTOMpPATh HanboJIee MOAXOAIINE I3bIKOBBIE, CAMBOJIMUECKHE, Tpaduyeckue
CpeACTBa ISl BRIPAKEHHS CYXJICHUN M HATJISAHOTO MX MPEICTABIICHHS.

Heo0xo1uMbpIM KOMIIOHEHTOM 001IIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00IIIEee 3HAKOM-
CTBO C METOJ[aMH TIO3HAHUS JICHCTBUTEIBHOCTH, MPECTABICHHUE O MPEIMETE U METO/IaX MaTeMAaTUKH, HX
OTJIMYHUI OT METOJIOB JPYIHX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX IPUMEHEHHUs MaTe-
MaTHKH JJISl PEIICHUs] HAyYHBIX W MPHUKIAIHBIX 3a7ad. TakuM o0pa3oMm, MaremMarndeckoe oOpa3oBaHHE
BHOCHUT CBOM BKJIaJ B pOPMUPOBaHHE OOIIEH KyIbTypHl YEIOBEKA.

N3yueHne MaTeMaTHKH TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKa, IOHUMAHMIO Kpa-
COTBI M U3AIIECTBA MATEMAaTHYECKUX PACCYKJICHUN, BOCIPUSATHIO TECOMETPUIECKUX (DOPM, YCBOSHHIO UICH
CUMMETpHUHU.



IE/IN U3YYEHUA YYEBHOI'O KYPCA

[IpuoputeTHbIME LIETSIMU O0y4YeHHS MaTeMaTUKe B 6 Kiacce sBISIOTCS:
® MpoJoJKeHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMATUUYECKUX MOHATHH (YHCII0, BETUYMHA, TEOMETPHU-
geckas gurypa), 00eCreunBarOIUX MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMATHIECKOTO 00pa-
30BaHUS OOYYAFOIINXCS,
® pa3BUTHE UHTEIUIEKTyaJIbHBIX U TBOPUECKHUX CIOCOOHOCTEH 00ydaronXcsi, H03HABaTeNbHOM aK THB-
HOCTH, UCCIIEJOBATEIbCKUX YMEHU, HHTEpECa K U3YUYECHUIO MaTeMaTHKH;
e MojBe/eHNE 00yJaIOIIMXCs Ha IOCTYITHOM JUTsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTEMaTUKU
1 OKPY’KAIOIIETO MHUPA;
e (opmupoBanHe QyHKIIMOHATHHON MaTEMaTHYECKOW TPaMOTHOCTH: YMEHHS Paclio3HaBaTh MaTeMa-
TUYECKHE O0BEKTHI B peabHbIX )KU3HEHHBIX CUTYAIUSIX, TPUMEHATh OCBOCHHBIC YMEHHUS JIsI pellie-
HUS TPaKTUKO-OPUEHTUPOBAHHBIX 33Jlay, UHTEPIPETUPOBATH MOJIYYCHHBIC PE3yJIbTaThl U OICHU-
BaTh MX HA COOTBETCTBHE MPAKTHUECKOIN CUTYaIUH.
OcHogHble TuHuY COOepIICcanuusl Kypca mamemamuxu 6 6 Kkiacce
apudMeTHIecKas U TeOMEeTpUIecKas, KOTOPbIE Pa3BUBAIOTCS MApaIIEIbHO, KaX/1as B COOTBETCTBUU C COO-
CTBEHHOM JIOTMKOW, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTOM, & B TECHOM KOHTAKTE W B3aUMOJCHCTBUMU.
Takoke B Kypce MPOUCXOIUT 3HAKOMCTBO C AJIEMEHTaMH alnreOpbl U OMUCATENbHON CTATHCTUKH.

N3ydenne apudmMeTnaeckoro Matepruaia HAYMHACTCS CO CUCTEMATH3aIluN U Pa3BUTHS 3HAHUHU O HATY-
pPAIbHBIX YUCIAX, MOJYYEHHBIX B HadadbHOU wiKoje. [Ipu 3TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEIbHON
TEXHUKH ¥ (HOPMHUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUW COUYETACTCS C Pa3BUTHEM BBIYUCIUTEIHHOM
KYJIBTYpBI, B YACTHOCTH ¢ 0Oy4E€HHUEM MPOCTEUIITUM MTpHEMaM MPUKUIKU U OLEHKU PE3yJIbTaTOB BBIUUCIIC-
Hui. M3ydeHne HaTypallbHBIX YUCEN MPOJOIIKAETCSA B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TTOHSITHUSIMU
TEOPHUH JIETUMOCTH.

Jpyroii KpymnHbIiA 6JI0K B coAep KaHUU apu(MeTHIeCcKol JIMHUH - 3TO Apodu. K 6 kitaccy oTHECEH BTOpOi
3Tan B U3YYCHHUU IPOOEH, I/ie MPOUCXOJUT COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHHUS U MPEOOpPA30OBaAHUS
nIpo0eii, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHME TEXHWKU BBIYUCICHHHA, B TOM
YHCIie 3HAYCHUI BBIPAXKEHUH, COMIEPKAIUX U OOBIKHOBCHHBIE, U JICCATUYHBIC IPOOY, YCTAHOBIICHHUE CBSI-
3eil MKy HUMH, paCCMOTpEHHUE MPUEMOB PEIICHUS 3a/1a4 Ha JpoOu. B Havare 6 kiiacca mpoOUCXOUT 3Ha-
KOMCTBO C MOHSITHEM IPOIICHTA.

Oco0eHHOCThIO N3YUEHUS MOJIOKUTENBHBIX U OTPULIATENbHBIX YHCEN SIBISIETCS TO, YTO OHH TAaK)KE€ MOTYT
paccMaTpuBaThCSl B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane uzydeHus Tembl «l1010KuTENbHBIC U OTPHU-
LaTenbHbIe Ynucaay Bblaenserca noareMa «Llenpie yncna», B paMkax KOTOPOU 3HAKOMCTBO € OTPULIATEIb-
HBIMHU YUCJIAMH U JCUCTBUSIMU C TTOJIOKUTEIbHBIMU M OTPUIIATEIbHBIMUA YUCTIAMU TIPOMCXOIUT Ha OCHOBE
COJZIEPKaTENIbHOIO MOAX0Aa. JTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMUTh YYalUXCsl IPAKTUYECKU
CO BCEMHU OCHOBHBIMU TOHATHUSIMHU TEMBI, B TOM YHCJIE U C MPaBWJIaMU 3HAKOB TIPH BBIIOJTHEHUH apudme-
TUYECKUX JTECHCTBUH.

[Ipu 0OydyeHnn pemeHnto TEKCTOBBIX 3a7a4d B 6 Kj1acce MCIOIB3YIOTCs apuMeTnieckue mpuémMbl pere-
Husl. TekcToBbIe 3a/1a4H, perlaeMble IpU OTPaOOTKE BHIYUCIUTEILHBIX HABBIKOB B 6 KJlacce, paccMaTpuBa-
IOTCS 3a/1a4M CIIETYIOIIMX BUIOB: 3aJjauM Ha JBM)KEHUE, HA YacTH, Ha MOKYIKH, Ha pabOTy U MPOU3BOIU-
TENbHOCTh, HA TIPOIEHTHI, HA OTHOIIIEHUS U mpomnopuuu. Kpome Toro, o0ydaroniuecs 3HaKOMSTCS ¢ Ipué-
MaMU pelIeHus 3aad nepedopoM BO3MOXKHBIX BapUaHTOB, ydyarcs padoTaTh ¢ MHpOpMaLUeH, npeacTas-
TeHHOH B (hopMe TaOuIl UK AUarpamMM.

B IIpumepHoii paGoueil mporpamme npeaycMoTpeHo (GopMUPOBaHME MPOIMEJAEBTHUUECKUX anredOpanye-
CKHX MpeacTaBiIeHU. bykBa kak CHMBOJI HEKOTOPOTO YUCIIA B 3aBUCUMOCTH OT MaT€MaTHYECKOTO KOHTEK-
CTa BBOJUTCS MOCTENEHHO. bykBeHHass CUMBOJIMKA IIUPOKO UCHOJB3YETCs MPEKIE BCEro IJis 3aIUcH 00-
[IMX YTBEPKICHUH U MPESIOKEeHUH, (hOPMYJI, B YACTHOCTH JIJIsl BEIUMCIICHUS TEOMETPUUYECKUX BETHUUH, B
KaueCTBE «3aMECTHUTENIS» YUCIA.

B kypce «Marematuku» 6 Kiiacca mpeCTaBleHa HATISAIHAS TEOMETPHs, HallpaBlIEHHAs HA pa3BUTHE 00-
Pa3HOrO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOPpaKEHHUSI, U300Pa3UTEIbHBIX YMEHUNH. DTO BaXKHBIN HTAIl B
W3YYCHUH TE€OMETPUM, KOTOPBIA OCYIIECTBISICTCS HAa HATJISIHO-TIPAKTUYECKOM YPOBHE, OMUPACTCS Ha
HarJsAHO-00pa3HOoe MbIIUIeHHEe 00ydarmuxcs. bonbias pois OTBOAUTCS MPAKTUYECKON NeSTeNbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOIeIHpoBaHuio. OOydaronuecs: 3HAKOMSTCS C TEOMETPUISCKUMU (PUTypamMu Ha
TUIOCKOCTH ¥ B MIPOCTPAHCTBE, C UX MPOCTEUITNMH KOHGUTYpAIUSIMU, ydaTcsa M300pakaTh UX Ha HEJUHO-



BaHHOM M KJieTyaToil Oymare, paccMaTpHBalOT WX MpOCTeiIne cBoicTBa. B mpoliecce n3yueHus Harusa-
HOW TEOMETpPUH 3HAHUS, TMOJyYCHHbIE 00YYaIONMMHCS B HAYaJIbHOW IIKOJIE, CHCTEMAaTH3UPYIOTCS U pac-
LIUPSIOTCA.

VYrnyOneHHoe u3yuyeHne MaTeMaTUKH B 6 Kjacce pacCYMTaHO Ha T€X YUEHHKOB, KTO OyJeT MpoaoiKaTh
u3y4aTh MaTeMaTtuky B 7-9 KiI. Ha yriryOJIeHHOM YpOBHE, T.€ Ha TE€X YUEHHKOB, KTO OyJeT MCIIOJIb30BaTh
MaTeMaTUKy B Mpodeccusix B KaUecTBE HHCTPYMEHTA, B MPO(eccHusix, CBI3aHHBIX C UCIOJIb30BaHUEM TPU-
KJIQJIHOM MaTeMaTUKH, NH(OPMATHUKU WU MPUIOKEHUH MaTeMaTHKU; KTO OyJIeT B JaJbHEHIIEM H3ydaTh
MaTeMaTHUKy Ha TBOPUYECKOM YPOBHE (TEOPETUUECKOM U MPUKIIATHOM).

[Iporpamma pa3paboTaHa ¢ y4eTOM CIAEAYIOLUIUX IPUHIIUIIOB:

. cojiep’KkaHNe MUHUMM3HPOBAHO 0€3 MOTEepU KayecTBa U pe3ysbTaToB;

. COIJIACOBAHHOCTh U MPEEMCTBEHHOCTh C 0a30BOM MpPOrpaMMoON MO MeTalpeAMETHBIM pe-
3yJIbTaTam, Mo MpeIMETHBIM pe3ylbTaTaM — Ha YPOBHE COAEpKaHMs U TpeOoBaHMi 1O rogam o0y-
YEHUS;

. obecrieueHne GopMUpOBaHUS HYHKIIMOHATIBHON IPAMOTHOCTH Ha BHICOKOM YPOBHE;

. IIOHUMAaTh Pa3BUTHE Ha CTapIIYIO IIKOIY.

Paznuune B moAroToBke 00y4aromuxcsi, OCBOMBIINX 0a30BYI0 U YTIyOJICHHYIO TPOTrpaMMy oOecIieunBa-
eTcs:
. JIOTIOJIHUTENILHBIMU DJIEMEHTaMU CoJiepKaHus (Hanpumep, Tembl « KomOuHaropuka» u «Ma-
TEMaTHYCCKHUE UTPHI»);
. aKIIEHTOM B M3Y4YE€HMH (HAmpUMeEp, BbIICIICHUE TeM, «SI3bIK U JoTHKaY, «Jlornueckoe cie-
noBaHUE», « Perienne KoOMOMHUPOBAHHBIX 33/1a4 Ha APOOH M 9acTh», « CIIOKHBINA MPOLIEHTHBIN
poct»);
. YCTIO)KHEHUEM M MHTEJUICKTYyalnu3alueil BUIOB JesITeNbHOCTH (Hampumep, Oolblie 3aaad
HCCIEeI0BATENBCKOTO XapaKTepa);
. YPOBHEM MPENbSBISAEMBIX TpeOOBaHUMU, 3aUKCUPOBAHHBIX (POPMYITHPOBKAMU «OMEPUPO-
BaTh MOHATHEMY - TPAKTUYECKUN YPOBEHB, U «CBOOOIHO ONIEPUPOBATH TIOHATHEMY - TEOPETUUIECCKUN
YPOBEHb;
. CaMOCTOSITEILHOCTHIO, O3HAYAIOIIEH, YTO 3HAUMUTENbHAS YaCTh TEOPETUUECKOr0 MaTepuasa
OCBaMBAETCSl YYAIIUMUCS CAMOCTOSITETLHO — OHM CaMU 0OOCHOBBIBAIOT OOJIBIIYIO YacTh Mpe/yiara-
eMBIX [Tl H3ydeHUs (JaKTOB M YTBEPKICHUIA.
* AKIEHTOM B U3YYEHUHU CIEAYIOIINX TEM:
A3blK U 102uKa
- IOHSTUE OTPUIIAHUS, YMEHUE CTPOUTH OTPUIIAHUE TAHHOTO BBHICKA3BIBAHUS PA3HBIMH CIIOCOOAMHU
- TOHUMAHKE CBSI3M MEX]1y OOIMMHU BHICKA3bIBAHUSIMHU U BBICKA3BIBAHMSIMU O CYIIECTBOBAHUH M UX OT-
pULIAHUSIMU
- TOHUMAHKE CBSI3HM MEX]Ty OTPUIIAHUSIMHU BBICKA3bIBAHUN U OMPENCTICHUN UX HCTUHHOCTH
- TIOHATHUE MPEAJIOKEHUI C TIEPEMEHHBIMU U BBIPAXKEHUN C IEPEMEHHBIMU MOHUMAHHUE OTIUYUS MEXK]LY
HUMH
- KBAHTOPHI OOIIHOCTH U CYIIECTBOBAHUS M UX UCIIOJIB30BAHUE JIJIS 3AIMCH MAaTEeMAaTUYECKUX U JIOTHYe-
CKHX BBICKa3bIBaHUH, BHICKa3bIBAaHHMI OOIIETO BH/Ia U BHICKA3bIBAHUI O CYIIIECTBOBAHUU
- MIOHUMAaHKE U UCTIOIb30BAHKE CIICUATBLHOM 3aMUCH JIsl OTPULIAHUS YTBEPKJICHUSI C KBAaHTOpaMH
- IIOHATHE JIOTHYECKOTO CIEAOBAHUS
- OTPUIIAHUE CIICTOBAHUS
- 00paTHOE yTBEPK/ECHUE, €r0 TOCTPOCHUE
- pacro3HaBaHME CIEIOBAHUS U PABHOCHIIBHOCTH
- o0IIKe CBOMCTBA MPEIMETOB, XapaKTEPUCTUUECKUE CBOMCTBA U IIPU3HAKHU

Cosmecmuvie Oelicmeus ¢ 00bIKHOEEHHbIMU U 0eCAMUYHbIMU OPOOAMU

- parMoHAaTH3aIMsl BEIYUCIICHUH 3a CUeT MPUMEHEHHUS MeTOola TIepexoa K HaTypalbHBIM YUCIIaM

- OCO3HAHHO JIeTIaTh BBIBOJI O BOZMOKHOCTH TMepeB0/ia OOBIKHOBEHHOH POOH, B KOHEUHYIO IECATUUHYIO
JpoOb TP BHITIOJIHEHUN COBMECTHBIX JEHCTBUI

- OCO3HAHHBIN MEPEeBOJ JECATUYHBIX ApoOel B OOBIKHOBEHHBIE M HA00OPOT, JUIs palliOHATN3AIUH BbI-
YUCIECHUN




3adauu na dsusicenue no pexe

- BBIBOJI W MpPUMEHEHHE (OpPMYT COOCTBEHHOW CKOPOCTH U CKOPOCTH TEUEHHUS PEKU 4Yepe3 CKOpPOCTh
«II0» U «TPOTUBY TEUCHUS JIJIsl PEIICHUS 3a1a4

- pelieHue 3a7a4 Ha IBUYKEHUE 110 PEKE COCTABIICHUEM YPaBHEHUS

- MPUMEHEHHS METOJIa BECOB JJIs PEIICHUS yPaBHEHHM

Cpeonee apugpmemuueckoe

- TIOHATHE CPEAHETO TAPMOHUYECKOTO

- pelieHue 3a7a4 ypaBHEHUEM Ha Cpe/iHee apu(PMETUIECKOe U CPEIHIOI CKOPOCTh

- MPUMEHEHHS METO/Ia BECOB JJIs PEIICHUS ypaBHCHHMA

LlIpoyenmul

- peleHue 3a7a4 MOBBIIIICHHON CJI0KHOCTH COCTABJICHUEM ypaBHEHHUS

- MHOTOKpATHBIC MPOIICHTHBIC N3MEHEHUS

- IEpEeBO/] Ha MPOLICHTHBIN S3BIK U 00PAaTHO TaKKUe pedeBble 00OPOTHI « YBETUYMIHU B 2,5 pa3a», K yMEHb-
[TUTh HA YETBEPTH» U T.]I.

- peleHue 3a7a4y Ha KOHIIEHTPAILUI0, CMECH U CILIaBbI

- TIPOCTOM MPOIEHTHBIA POCT, BBIBOJ W MPUMEHEHUE (OPMYITBI

- CTIO’KHBIE MTPOLIEHTHI, BEIBOJI U IPUMEHEHUE (POPMYIIbl, 0aHKOBCKHIA MPOLIEHT

Omuowenus

- YIPOLIEHUE OTHOUICHUN

- IOTIOJIHUTEJIBHBIE CBOMCTBA mponopuuid ¢+ 1 nu—1

- CBOMCTBO MapaJlieibHBIX MPSMBIX, IEPECEKAIOIINX CTOPOHBI yIiia

- HAXOK/ICHUE HEU3BECTHOTO WICHA CIOKHOMN MPOIOPITUU

Ilponopyuonanvuvie seiuquivl

- YCTAaHOBJIEHHUE 3aBUCHMOCTH MEXKy BETMYMHAMH, YMEHHUE BBIPAXKATh €€ COOTBETCTBYIOMIEH Gopmyron

- MOCTpOeHHE TPaUKOB MPSIMOI U 0OpPATHON POMOPITUOHATHEHOCTH

- pellieHue 3a/1ay Ha IPONOPIUOHATBHYIO 3aBUCMOCTh TPEX BEIMYHH, Yepe3 BCIIOMOTraTeIbHYIO MPO-
MOPLINIO

- pelieHue 3a7a4y Ha MPOTNOPIHMOHATIFHOE JeNIeHUe, TPeOYIOMUX 00bEeIMHEHHSI IBYX OTHOILIEHUH B OJJHO
TpPOWHOE, Yepe3 uX Mmpeodpa3oBaHue K 00Iee MEIKUM JacTsIM

Houamue payuonanvioz2o yucia

- PEILIEHHE YPAaBHEHUI C MOJIYJIEM MOBBIIEHHOMN CII0KHOCTH,

- U300paKeHNEe MHOKECTBA TOUEK HA KOOPAMHATHOW MPSMOM, YAOBIETBOPSIIOLINX HEPABEHCTBY C MOAY-
JIeM

- IOHSTHE aNTe0pPandecKoil CyMMBbI

Apupmemura payuoHaIbHbIX Yuce

- IPUMEHEHUE TTOHATHUS AIreOpandecKoil CyMMBI JUIsl YIIPOIIEHUS CIOKEHUS U BIYUTAHUS palliOHaIIb-
HBIX 9ucell

- IPUMEHEHHE MePexo0/ia K HaTypaJbHbIM YKCIIaM U CBOIMCTBA 3HAKOB MPU YMHOKEHUH JJIs1 palliOHaIIb-
HBIX BEIYHCIICHUH

- BBEJICHHUE TTOHATUE UPPAIIMOHATILHOTO YHCIIA, U I0KA3aTEeNIbCTBO CYIIECTBOBAHUS UPPALUOHATBHBIX YH-
celn

- CHUCTEMAaTH3aIUs 3HAHUK O YHCIIOBBIX MHOXKECTBAX

- CHCT€MBI CUHCIICHUS : TIEPEBO/T YKMCEIT U3 OJTHON CUCTEMBbI CUMCIICHUS B IPYTYIO,

- BBITIOJIHEHUE CIIOKCHHSI U YMHOXXCHHSI B CUCTEMaX CUUCIICHUS, OTJIIMYHBIX OT JIECATUYHOMN, Ha OCHOBE
YMEHHS COCTABJIATH TAOJIUIIBI CIIOKEHUS U YMHOXKECHHUS TSI IPYTHX CHCTEM CUUCIICHUS

Ypasuenus

- IOHSITHE PAaBHOCUIILHOCTH YPaBHEHHUI M paBHOCUIIBHBIX IIpeoOpa3oBaHui

- BBIBO/I ITpaBuUJIa MEPEHOCA CIIaraeMbIX ¢ MPOTHUBOMOIOKHBIM 3HAKOM Y€Pe3 METO]T BECOB

- HCIIOJIb30BaHKUE METO/Ia MePeXo1a K HENbIM KO3 PHUIIMEHTaM MpU PEeLICHUH YpaBHEHHM

- peleHue 3a/1a4 MOBBIIIEHHOW CIIOKHOCTH COCTABJICHHEM YPAaBHEHHUS , B TOM YHUCJE HA JBUKEHUE U
JIBUYKEHUE T10 PEKe

Koopounamuas nrockocme

- BBEJICHUE MOHATUS (DYHKIIMOHATEHON 3aBUCIMOCTH




- BBI/IBIDKEHHUE TMIIOTE3 O B3aMMHOM PacIoI0KEHUU Ipa(UKOB 3aBUCUMOCTEN B 3aBUCUMOCTH OT YHCIIO-
BBIX KOO(PPUIIMEHTOB BXOSIINX B (hOpMyITy €€ 3a1atolyIo

Leomempus

- BBIIBKCHHUE TUTIOTE3 O CBOMCTBAX T€OMETPHUECKUX DUTYD

- KJaccuUKaIms TeOMETPHIECKUX (PUTYp HA OCHOBE aHaIM3a OOIINX CBOMCTB

- IPaBUIIbHBIE MHOTOYTOJIbHUKHU

- HCII0JIb30BAHHE XapaKTEePUCTUUECKUX CBOMCTB M MPU3HAKOB ISl paclio3HaBaHUs Bl GUTYD

- OCHOBHBIE 33/1a4¥ Ha MIOCTPOEHUE

- 3aMeuaTeNlbHbIe TOUYKU B TPEYTOJIbHUKE, PACMOJI0KEHHUE IIEHTPOB BIUCAHHOW U OMMCAaHHOW OKPYKHO-
CTEH I TPEYTOJIbHUKOB

- U300pakeHne MPOCTPAHCTBEHHBIX (PUTYpP, COXpaHEHHE MAPAITIEIbHOCTH B POCTPAHCTBE

- IIOCTPOEHHE MPOCTEUIINX CEUEHHU, IIOHATHE CEKYILEN IIJIOCKOCTH

- IOHSTHE MHOTOTPAaHHUKA U €r0 BUIOB: IPU3MBI, TUPAMHU/IBI, YCEUCHHbBIEC TUPAMUIBI

- IPaBUJIHHBIE U MTOTYNPABHUIIBHBIE MHOTOTPaHHUKH

- TIOHSITUE TEJ BPALCHHS ¥ UX BUIOB: IWIIMHIpP, KOHYC, cdepa, 1ap, yCeUeHHbIH KOHYC,

- Hax0)KJIeHU e TUIONIAJIei CIOKHBIX (QUTYp uepe3 IOCTPOCHUE WM JIeTIeHHEe Ha MpocTeime Gurypsl

- IBIDKEHHE TOUYEK TUIOCKOCTH: CUMMETPHsI(OCeBasi U LIEHTpalbHas) MapaulebHbIM TepeHoc, MOBOPOT

- YMEHHE BBINOJIHATH COOTBETCTBYIOLINE OCTPOSHUS AJIsl IBM)KEHUS TOUEK TIOCKOCTH

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHy B 6 KJlacce M3ydaeTcsi MHTErPUPOBAHHBIN TIpeaMeT «MareMaTnkay, KOTOPBIH
BKJIIOUAET apuMETHUECKHI MaTeprall U HarJSIAHYIO TEOMETPHUIO, a TaKKe MPOTeIeBTUIECKIE CBEICHUS
U3 anreOphl. YUeOHBIH IJ1aH Ha U3YYCHHE MAaTeMATHKHU B 6 KJIacCe OTBOJUT HE MeHee 7 y4eOHBIX 4acoB B
Heseno, Bcero 238 yueOHBIX YacoB.

COJAEPKAHME YYEBHOT'O KYPCA "MATEMATHKA"

Yucaa u oelicmeus ¢ HUMu
Hamypanovusie yucna

ApudmeTrueckre AeHCTBUS C MHOTO3HAYHBIMU HATypajIbHBIMU YHMCIaMH. YHCIOBBIE BBIPAXKEHHUS, MO-
PSAIOK JEHCTBHIA, UCTIOIB30BaHUE CKOOOK. Vconp30BaHNE MPH BRIYUCICHHUSX TIEPEMECTHTEIHHOTO U CO-
YETATeJIbHOTO CBOMCTB CJIOKEHUS U YMHOXKEHUS, PACIPEICIUTEILHOTO CBOMCTBa YMHOKeHUsI. OKpyTIie-
HUE HATypaIbHBIX YHCEIL.

JenuTenu v KpaTHbIE YHMCIa; HAUOONBIINKA OOIIMN JenuTelNh U HauMeHblee olmiee kpatHoe. Jlemu-
MOCTh CyMMBI U Tipou3BeaeHus. [lenenue ¢ ocratkoM. [1o3uIIMOHHBIE CUCTEMBI cunciieHus. /J[BondHas cu-
cTema cuucienus. [lepeBoj necAiTHUHOI 3anMCH YuCell B JBOMYHYIO U 0OpaTHO.

IIpumepHoe pacuMpeHHe COeP:KAHMUS HA YIJIYy0JEeHHOM YPOBHeE

SA3pik u noruka. [Tonstre orpunanus. OtpuriaHue oONMX BEICKa3bIiBaHUH. OTpHUIlaHNEe BHICKA3bIBAHUH O
cymiectBoBanud. [lepemenHas. BoipakeHus ¢ IepeMEHHBIMU.
[Ipennioxenus ¢ nepemeHHbIMU. [lepeMenHas v kBaHTOpbl. OTpHUILIAHWE YTBEPKIECHUU C KBAHTOPAMH.

/poou
OObIkHOBEHHAas PoOb, OCHOBHOE CBOMCTBO APOOH, COKparieHue apoodeil. CpaBHEHUE U YIIOPSII0YHBA-

HUe ApoOeil. Pemenne 3a1a4 Ha HAX0XKIEHUE YaCTH OT LEJIOTO U LIEJIOTO MO0 ero yacTH. J{poOHoe 4rcio Kak
pesynbTaT nenenus. IlpeacraBienue necsTHYHON ApoOU B BUAE OOBIKHOBEHHOM IpOOM M BO3MOKHOCTh



MIPEJICTaBJICHNs OOBIKHOBEHHOM ApoOU B BUJE AeCITUUHON. JlecaTudHble ApoOH U MeTpUYecKas cUcTeMa
Mmep. ApudmeTnueckue AeHCTBUS U YUCIOBbBIE BHIPAXKEHHS ¢ OOBIKHOBEHHBIMU U AECSITUYHBIMH JPOOSIMU.
CoBMecTHBIE IEHCTBUS ¢ OOBIKHOBEHHBIMHU U JIECATUYHBIME Jpobsimu. Cpennee apudmernyeckoe.

OtHowenue. Jlenenue B JaHHOM OTHOUIeHUH. Maciurad, nponopuus. OCHOBHOE CBOMCTBO IPOMOPLIUH.
Haxoxnenne Hem3zBecTHOTO 4iieHa nponopiiui. CBoWCTBa U TpeoOpa3oBaHUE MPOMOPIHI. 3aBUCUMOCTH
Mex Iy BenmuunHamu. [Ipsimas 1 oOpaTHast IpOnOpIHOHATBEHOCTb.

I'paduku mpsiMoit 1 0OpaTHOM MPOMOPITHOHATIBHOCTH.

[TponopuronansHoe nenenue. [IpuMenenue nponopuuil npu pereHny 3aaad.

ITonsTe mpoueHTa. BerunciaeHne npoLeHTa OT BEJIUYMHBI U BEJIMYUHEI 110 €€ MPOLIEHTY. BoIlpakeHue
IPOIICHTOB JIECATUYHBIMU JpoOsiMu. Pemienue 3amay Ha MpoOLEHTHL. BbIpakeHne OTHOIIEGHHS BETUYUH B
MPOLIEHTAX.

IIpumepHoe pacmmmpeHue coep:KaHus HA YIJ1y0JJeHHOM YPOBHe

ITpocToii MPOLIEHTHBIN POCT, CIOKHBIN NPOLIEHTHBIN pocT. OOpaTHas NponopLUUOHAIBHOCTE. [Ipsimas u
oOpaTHas MpoINopIHOHalIbHAsK 3aBUCUMOCTh. ['paduku npsMoii u oOpatHoit nponopiroHansHocT. [Ipo-
MOPLMOHATIBHOE JeNIeHUE. Pemenue 3a1a4 Ha IPONOPLIUOHAIBHOE JACICHHE.

Ilonosxcumensnole u ompuyamenvHvle Yucia

[TonoxurenbHble U oTpuLaTeNbHble uncna. Llenple m panmonanbHble uncna. CoBHajeHUE MOHITHI
«HATYpaJIbHOE YMCIIO» U «IIOJIOKHUTEIBHOE LEN0€ YUCIo». MOoayllb palMOHAIBHOTO YKCia, T€OMETpUYe-
CKasi MHTeprperanus Moy yncia. Koopaunarnas npsimas. M300pakeHue 4nuces Ha KOOpIMHATHOU Mpsi-
MOH. UHCITOBBIE MPOMEKYTKH.

CpaBHeHME pallMOHANBHBIX yuceNl. ApudmeTndyeckue IEHCTBUS C MOJOXKUTEIbHBIMU U OTPUIATEIb-
HBIMH YHCIIAMU.

IIpsimoyrosibHas cucTeMa KOOpJMHAT Ha III0CKOCTH. KoopaHaThl TOUKH Ha IIIOCKOCTH, adcIcca U op-
nmuHata. [loctpoenue Touek u Gpuryp Ha KOOpIAMHATHOM MIIOCKOCTU. C0XKEeHHE U BBIYUTAHUE YHUCEN U JIBU-
YKEHUS 110 KOOPJMHATHOM NpsAMoil. Anredpanueckas cymma. O cucTeMax CUUCICHHUS.

OcHoBHasi coJepKaTeIbHas LeJIb: CHOPMUPOBATH YMEHHE BBITIOIHATH COBMECTHBIE ICHCTBHUS C OOBIK-
HOBEHHBIMU U JIECSITHYHBIME APOOSMU; IIOBTOPHUTH PEIICHHUE 3a]1a4 Ha IBUKEHUE (COTYTCTBYIOIIEE TOBTO-
peHHe B TEUEHHE BCEro Kypca) U M3YUUTh HOBBIN BHJ JABM)KEHUS — JBI)KEHUE MO0 peKe; O3HAKOMHUTD C
MIOHSATHEM CPEIHEro apu(pMeTHUecKOro; yrOuHUTh MOHATUE MPOLEHTA; CUCTEMATU3UPOBATh PEIICHUE 3a-
Jlad Ha MPOLEHTHI; chOPMUPOBATH MOHATHS MPOCTOTO U CIOKHOTO MPOLIEHTHOTO pOCTa; BhIBeCTH (hop-
MYJIbl, ONTUCHIBAIOLINE MTPOLIEHTHOE OTHOLIEHUE YUCEl, IPOCTON MPOLEHTHBII POCT U CIOXKHBINA MPOLIEHT-
HBII pocT; cPOPMHUPOBATH MOHATHUS OTHOILICHUS U MPOIOPLMHU; BHIBECTH CBOWCTBA MPOIOPLUN U HAYUYUTh
BBITOJIHATH UX MPeoOpa3oBaHUs; U3YUUTh MPSIMYIO U OOpaTHYIO MPOMOPLUOHATBHOCTH, CPOPMUPOBATH
YMEHHE CTPOUTh TpadUKH 3TUX 3aBUCUMOCTEH, peliaTh 3aJjaud METOAOM MPOMOpLuii; chopMUPOBATH MO-
HSTUE OTPHUIATEIHHOIO YHMCIIA, LEJIO0r0 YKhcia, BhpaboTaTh MPOYHbIE HABBIKM JEHCTBUN C LIEIBIMU YHC-
JIaMH; TO3HAKOMUTB C PA3JINYHBIMU CUCTEMAMM CUMCIICHHSI; CUCTEMATU3UPOBaTh 3HAHUS O YHUCIIOBBIX MHO-
JKECTBax.

IIpuMepHoOe pacuMpenne coxep:KaHUsl HA YIJy0JeHHOM YPOBHE

[Tonstue orpunanus. [IporuBopeune. OTpuianue oOMUX BbICKa3biBaHU. OTpHIIAHNE BBICKA3bIBAHUN
0 cymiectBoBaHMH. CIIOCOOBI BBIPAKEHHSI OTPUIIAHHUS OOLIMX BBICKA3bIBAaHUHA M BBICKA3bIBAHUI O CyIIe-
CTBOBAHHUHU B €CTCCTBECHHOM S3BIKE.
[Tepemennas. Beipaxenus ¢ nepemeHHbIMU. [Ipennoxenus c nepeMeHHbIMU.  [lepeMeHHast 1 KBaHTOPBHI.
Otpunanue yrBepxkaeHuil ¢ kBaHtopamu. Ilonstue normdeckoro cnenoanus. OTpuiaHue CI€I0BAHUS.
OGparnoe yrBepxkaenue. CienoBanre U paBHOCHIBHOCTh. ClieIoBaHNE U CBOMCTBA MPEAMETOB.
OcHoBHasl coep:kaTeabHasi HeJdb: chOPMUPOBATH MPEACTABICHUE 00 OTPUIIAHUU BHICKA3bIBAaHUI, yMe-
HUE CTPOUTHh OTPHUIIAHHS YACTHBIX BBHICKA3bIBAHUHM, OOIINX BHICKA3bIBAHUI M BHICKA3bIBAHHUI O CYIIECTBO-
BAHWH; YTOYHWUTH IIOHATHS IEPEMEHHOM, BBIPAXKECHUS C IEPEMEHHOM M IPENJIOKEHUS C IEPEMEHHOM;



HAYYUTh UCIOJB30BaTh KBAHTOPHI ¥ JUIS 3aITUCH BHICKA3bIBAHHIA M UX OTPUIIAHUI; TOBTOPHUTH JCHCTBUS C
OOBIKHOBEHHBIMH U JICCATUYHBIMHU IPOOSMHU (COMYTCTBYIOIIEE MIOBTOPCHUE B TEUEHUE BCErO Kypca); Mo-
3HAKOMHUTH C TIOHSITHSMH JIOTHYECKOTO CICIOBAHUS U €r0 OTPUIIAHUS, OOPATHOTO YTBEPKICHHS, XapaKTe-
PUCTHYECKOTO CBOMCTBA (TIPU3HAKA), HAYYUTh B MPOCTCUIIINX CITy9assX BHITIOIHATH UX TIOCTPOCHUE.
Bykeennvie eviparrcenusn

[Ipumenenne OYKB AJIS 3aMMCH MaTEMAaTUYECKUX BBIpAKEHUU U mpemioxeHuit. CBoiicTBa apudmeTnye-
ckux neiictBuil. Packpeitue ckobok. Koaddumuent. [lomoOHbIe cnaraeMele.

BykBeHHBIC BBIpRKCHHUS W YUCIIOBBIC IMOCTAaHOBKU. ByKBEHHBIC paBEHCTBA, HAX0XKICHUE HEU3BECTHOTO
KOMIIOHEHTa. YpaBHEHHE KaK MPEJIOKEHHUE C OJIHOW MITM HECKOJIBLKUMU NepeMeHHbIMHA. KOpeHb ypaBHe-
HUsl. MHOXXECTBO KOPHEM.

IIpumepHoe pacipeHHe coAePKAHUSA HA YIJI1y0JJeHHOM YPOBHE

OCHOBHBIE METOJIbI PEIICHUS YPaBHEHUMN: METOJI IPOO U OMIMOOK, METO/1 repedopa, paBHOCWIbHBIE TIpe-
o0pazoBaHwsI.

Pemenue ypaBHenuid. Pemenue 3agay METO0M ypaBHEHUN.

KoopaunaarHas mimockocTs. OyHKITMOHATBHAS 3aBHCUMOCTh BeTMUUH. DOpMyITbl; GOPMYITBI IEpUMETpa 1
TJIOMIAM TIPSIMOYTOJIBHUKA, KBaJipaTa, 00bemMa napajiiesenurena u Kyoa.

OcHoBHas coiep:KaTebHas eJb: CPOPMUPOBATH OHATHE YPaBHEHUS, CHCTEMAaTU3UPOBATh N3yUEHHbBIE
METO/Ibl PELICHHs YPaBHEHH, TO3HAKOMUTH ¢ OOIIMM MPUEMOM pPEUICHHS JTUHEHHBIX YPaBHEHUN MyTeM
MepeHoca CllaraéMbIX, YTOUYHUTh AJITOPUTM PEIICHUS 3a/7a4 METOJIOM YPaBHEHUI; BBECTH MOHATHS KOOP-
JTUHATHOM TUIOCKOCTH M (DYHKIIMOHATHHOW 3aBUCHUMOCTH BEJIMYHH.

Pewenue mexkcmoewix 3a0au

Pemmenne TekcTOBBIX 33124 apu(METHUECKIM CIIOCOOOM U € TOMOUIbIO ypaBHeHU. PelieHune noruyeckux
3amay. Pemenue 3amau nepebopoM BceX BO3MOXHBIX BaApPHMAHTOB, METOJOM MPOO M OMIMOOK U METOIOM
BECOB.

Pemenue 3amau, copepikalux 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYUHBI: CKOPOCTb, BPEMS, PACCTOSTHUE,
[[eHa, KOJMYECTBO, CTOMMOCTb;, MPOM3BOAUTEIHHOCTh, BpeMs, 00beM paboTbl. EnuHuIBl M3MepeHwus:
Macchl, CTOMMOCTH; PAaCCTOSHUSA, BPEMEHH, CKOPOCTH. CBS3b MEXKIY €IUHUIIAMHU U3MEPEHUS KaXA0H Be-
JUYUHBIL.

Pemenue 3a7a4, cBSI3aHHBIX C OTHOILIEHUEM, ITPOMOPLUOHATILHOCTHIO BETMUHH, POLIEHTaMU; PELICHHE OC-
HOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

OueHka 1 NPUKUIKA, OKPYIVIEHHE PE3YNbTaTa.

CocraBiienne OyKBEeHHBIX BBIPKEHHI 10 YCIOBHIO 3aa4H.

[IpencraBienue TaHHBIX C MOMOUIBbIO TabMuI U Auarpamm. CtonOyarbie quarpaMMbl: YTEHHE U TIOCTpOe-
Hue. YTeHne KpyroBbIX Juarpamm.

Hacnaonan ceomempusn

W3 ucropuu reomerpun. Harnsauele npencraBieHus o GUrypax Ha IJIOCKOCTU: TOUYKa, MpsiMasi, OTPE3OK,
Jy4, yroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb, Kpyr. Heonpenens-
€MbI€ TIOHATHS.

B3aumnoe pacrnosoeHue JByX NpsSMbIX Ha IIIOCKOCTH, NapajuiedbHble MPsSMbIE, EPIEeHAUKYISIPHbIE IPsi-
Mble. I3MepeHne paccTossHMIt: MEX 1y ABYMsI TOUKaMH, OT TOYKH 10 MPSMOM.

W3mepenue u MocTpoeHue yriioB ¢ MOMOIIbI0 TpaHcnoptupa. CBoiicTBa reomeTpudeckux guryp. Knaccu-
¢buxarms Guryp no cBoiictam. Buibl TpeyroJsHUKOB: OCTPOYTOJIBHBIHN, IPSIMOYTOJIbHBIH, TYIOYTOJIbHBIN;
paBHOOEIPEHHBIN, PaBHOCTOPOHHUN. UeThIPeXyroiabHUK, MPUMEPHl YETHIPEXyroJbHUKOB. [IpsiMoyrois-
HUK, KBaJpaT: UCIIOJIb30BAHNUE CBOMCTB CTOPOH, YIJIOB, nuaroHaiei. [IoHATHS BIIMCAaHHON M ONMMCAaHHOU
OKPY)KHOCTH. 3aMeyaTeNbHble TOUKH B TpeyroyibHuKe. [IpaBuiibHble MHOTOYroslbHUKH. M300paxenue reo-



METPUYECKUX (GUTYp Ha HETMHOBAHHOHN OyMare ¢ UCIIOJIb30BaHUEM ITUPK YIS, JIMHEHKH, YTOJIbHUKA, TPaHC-
noptupa. [loctpoeHus Ha kieTdarToii Oymare.

[Tepumerp MHOTOYTONBHUKA. [ToHATHE TUIOMIAMM (UTYPBI; SAMHUIIEI U3MEpEHUs Tuionanu. [Ipubnvxen-
HOE M3MEpEHHue TIomaan (Guryp, B TOM 4uciie Ha KBaapaTHOH ceTke. [IpubmamkeHHOe n3MepeHue JITHHBI
OKPYXHOCTH, TJIOIIAAN KpyrTa.

Kpacora u cummerpusi. CuMMeTpusi: LIeHTpaibHasi, oceBasi U 3epKanbHas cumMmeTpun. [locTtpoenue cum-
MeTpuuHbIX Quryp. [IpeodpazoBanue miIOCKOCTH.

Harnsimaeie mpeacTaBieHns: O MPOCTPAHCTBEHHBIX (PUTYpax: TOHSATHE MHOTOTPAaHHIUKOB — Mapalielerny-
nea, Kyo, mpusma, mupaMua; MOHITHE TNl BpallleHUs] — KOHYC, IIHHID, map u chepa. 3o00paxeHue
poCTpaHCTBEHHBIX Guryp. [lepBudHOe mpeacTaBIeHNE O CEYCHUAX MPOCTPAHCTBEHHBIX (PUTYD, TOCTPOE-
HHUE CEYCHUI MHOTOTpaHHHKOB. [IprMepsl pa3BepTOK MHOTOTPAHHHUKOB, IMIIMHAPA U KoHyca. Co3naHue
MojIeJiel TPOCTPAHCTBEHHBIX (Uryp (M3 Oymaru, MPOBOJIOKH, TUTACTUIIMHA U Jp.). [IpaBuiIbHBIE MHOTO-
TPaHHUKU.

[TonsTre oObema; eqUHUIIBI H3MEpeHUs: 00bemMa. OObeM MPSIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa, mapa.

IIJIAHUPYEMbBIE OBPA30OBATEJ/IbHBIE PE3YJ/IbTATDI

JINYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pPe3ybTAaThl 0CBOEHHS MPOrPaMMbI Y4eOHOTro npeamera «MareMaTukay xapakTepu-
3YIOTCSI:

[TarpuoTrueckoe BOCIIUTAHUE:

MPOsIBIICHUEM MHTEpeca K MPOILIOMY U HACTOAIIEMY POCCHICKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIE-
HUEM K JTOCTHKEHHUSIM POCCUUCKHUX MAaTEMATUKOB U POCCUMCKOM MaTEMaTUYECKOM IKOJIbI, K UCIOJb30Ba-
HUIO ATHX JOCTIKEHUH B JPYTUX HAyKax U MPUKJIAJHBIX chepax.

I'paxaanckoe M TyX0BHO-HP ABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHHUIO 00S3aHHOCTEH Ipa)KIaHWHA U Pean3allid ero MpaB, MPEICTABICHUEM O
MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABICHUH, IPOIEAYP TPAKTaHCKOTO
oOriecTBa (BbIOOPHI, OMPOCH! U TIP.);

TOTOBHOCTBIO K OOCY)KJICHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUICCKUM MPUMEHEHHEM JOCTH-
JKEHUU HayKW, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3THUYECKUX IMPUHLIUIIOB B IEATEIbHOCTH YYEHOTO.

TpynoBoe BocniuTaHUE:

YCTAaHOBKOM Ha aKTMUBHOE Y4aCTUE B PEIICHUM MPAKTUUYECKUX 337a4 MaTEMaTHYECKOM HApPaBIEHHOCTH,
OCO3HAaHHEM BaKHOCTH MaTEeMaTHYECKOT0 00pa30BaHUs Ha MPOTSKEHUH BCEH >KU3HM JUTsl YCIEITHOM MPOo-
(beccuOHANBHON JEATENHHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH; OCO3HAHHBIM BBEIOOPOM H MOCTPOE-
HUEM WHAMBHUIYAJIBLHON TPAeKTOPUH 0Opa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
0OLIECTBEHHBIX TOTPEOHOCTEN.

IcTeTHUYecKoe BOCIUTAHUE:

CIOCOOHOCTHIO K AMOIIMOHATILHOMY M ACTETHUYECKOMY BOCIIPUATUIO MaTEMATUYECKUX 00BEKTOB, 3ajad,
pELIeHH, pacCyX/IeHUI; YMEHUIO BUAETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOT0 MO3HAHUS:

OpHeHTaleH B JeSITeTbHOCTH HAa COBPEMEHHYIO CUCTEMY HAayYHBIX MPEICTaBICHUH 00 OCHOBHBIX 3aKO-
HOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOJBI U OOIIEeCTBAa, MOHUMAHUEM MAaTEMaTHUYEeCKOW HAyKHU Kak
cdepbl YeNOBEYECKON NEATENLHOCTH, ATAMOB €€ Pa3BUTHS M 3HAYUMOCTHU JJIS Pa3BUTHS IHBHIIM3AIINN;
OBJIQJICHUEM SI3BIKOM MATEMAaTHKH W MaTEMaTHYEeCKOW KyJbTYpOH KaK CPEJICTBOM MO3HAHHUS MUPA; OBJa-
JIEHUEM MPOCTEUIITMMHU HABBIKAMU UCCIIEI0BATEIbCKON IS TEIHLHOCTH.

du3nyecKoe BOCNUTAHUE, (POPMHUPOBaAHUE KYJIbTYPbI 3I0POBbS H 3IMOLUHOHAIBLHOIO 0J1aromoJiy-
U



TOTOBHOCTBIO IPUMEHSITh MAaTEeMAaTHYECKUE 3HAHKUS B MHTEPECaX CBOETO 370POBH S, BEJACHUS 370POBOTO
oOpasa ®u3HU (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHIA M OTIbIXa, pErylsapHas (usmue-
CKasl aKTUBHOCTD); CPOPMUPOBAHHOCTHIO HaBBIKA PEUICKCUH, MMPU3HAHUEM CBOETO MpaBa HAa OUIMOKY U
TaKOro K€ MpaBa JPYyroro 4eJoBeKa.

IKO0JIOTHYECKOe BOCITUTAHH e:

OPHGHTaHHCﬁ Ha MPUMCHCHHUC MATCMAaTUYCCKUX 3HAaHUHU AJi pelICHUA 3a1a4 B O6JIaCTH COXpaHHOCTH
OKpY)Karolllel cpefibl, TNIAHUPOBAHUS TIOCTYNKOB U OLIEHKH WX BO3MOXKHBIX MOCJIE/ICTBUHN JIJIs1 OKpYKako-
e Cpesbl; 0CO3HAHHUEM TII00aTBHOTO XapaKTepa SKOJIOTUUECKUX MPOOJIeM U MyTel MX pPEeIICHHS.

JINYHOCTHBIE PpPe3yJbTaTbl, 00ecNeYUBAKIINE AMANTANUI0 00y4aKOIIErocsis K H3MEHSIOIMMMCS
YCJIOBHUSIM COIMATIbHON M IPUPOAHON cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMITETEHTHO-
CTH 4epe3 NMPaKTUYECKYIO JeSITeIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y IPYTUX JItoJei, mpuodpeTaTh B
COBMECTHOM JIeSITeTbHOCTH HOBBIC 3HAHMS, HABBIKK M KOMIIETEHIH U3 OMBITA APYTHX;

HEOOXOAMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAaHUI, B TOM yuciie GopMyIHpoBaTh UIEH, OHATHUS, TH-
noTe3bl 00 00BEKTaX U SABICHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH JIe(DUIIMTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAlIUIO KaK BHI3OB,
TpeOyroImuil KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUs U JeUCTBUSI, POPMYIHPOBAThH U OLIEHU-
BaTh PUCKU U MOCIEACTBUS, (POPMUPOBATH OITIBIT.

METAINNPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3yJbTaTbl OCBOSHHS ITPOrpaMMbl yueOHOTO npenMeTa «MaremaTuka» XapakTepu-
3YIOTCS OBJIAZICHHEM YHUBEPCAIbHBIMU MMO3HABATENbHBIMU ACUCTBUSMH, YHUBEPCAIbHBIMU KOMMYHHKa-
TUBHBIMH JICHCTBUSAMH M YHUBEPCAJIbHBIMU PETYJIATUBHBIMU JEHCTBUSAMMU.

1) YHuBepcasibHbIe O3HABATEIbHBIE JEMCTBUS 00ecneunBatoT popMHpOBaHHE OA30BBIX KOTHUTUBHBIX
IPOIIECCOB, 00yJaroUIMXCsl (OCBOEHHE METOJIOB O3HAHUS OKPYKAIOILEr0 MUPA; IPUMEHEHHUE JTOTHYECKHX,
HCCIIeIOBATEILCKUX OIepalfii, yMeHU paboTarh ¢ HHpopMaIuei).

basoBble JIornyecKkue NedcTBUA:

BBISBIIAITh M XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKN MAaTEMATUYECKUX O0bEKTOB, MIOHATUHA, OTHO-
HIEHUH MEXy OHATHSIMU;

bopmynupoBaTh ONpeeIeHHs MOHITUIN; YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(PHUKAIINH,
OCHOBaHMS AJ1s1 0000IIEHNS U CPAaBHEHMSI, KPUTEPUU MPOBOIMMOTrO aHAIN3a;

BOCIIPMHUMATh, (HOPMYITUPOBATH U MPEOOPA30BBIBATH CY)KJICHHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHBIE,
€IMHUYHbIE, YaCTHbIE U O0LIHE;

YCJIOBHBIE; BBIABIISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MIPOTHBOPEUHS B (pakTax,
JAHHBIX, HAOJIIOJICHUSAX U YTBEPKACHUAX;

npeyIaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

Jie71aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHIYKTHUBHBIX YMO3aK/IIOU€EHUH,
YMO3aKJIIOYECHUH 10 aHAJIOTHH;

pa3duparh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IIpsMbIe U OT IPOTUBHOIO), IPOBOJUTH
CaMOCTOSITETILHO HECTIOKHBIE JI0KA3aTebCTBA MAaTEMAaTHUECKHUX (DAKTOB, BRICTpAaUBATh apTyMEHTAIIHUIO,
IPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI;

00OCHOBBIBaTh COOCTBEHHBIEC PAcCyKIACHHS; BEIONPATh CIIOCO0 pemieHus yaeOHOH 3a1a4un (CpaBHUBATD
HECKOJIbKO BAPHMAHTOB PELLICHUs, BEIOUpaTh HanboIee MOAXOAIINN C yUETOM CaMOCTOATENIBHO BblJIE-
JICHHBIX KPUTEPHEB).

Ba3oBble Hccaeg0oBaTeIbLCKHAE NeHCTBUA:

MCIOJI30BaTh BOIMIPOCHI KaK MCCIIEI0BATENbCKUM MHCTPYMEHT MO3HAHUS,

bopMyIrpoBaTh BONPOCH!, (PUKCUPYIOLIUE MPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIBHO YCTAaHABIUBATh
HCKOMOE U JJaHHOE, ()OPMHUPOBATH TUIIOTE3Y,

apryMEeHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;



MIPOBOJUTH IO CAMOCTOSITEILHO COCTAaBIIEHHOMY IUTaHY HECIOXKHBIN dKCIIEpUMEHT, HEOOIBIIIOe HCCe-
JIOBaHHE IO YCTaHOBJICHHIO OCOOCHHOCTEI MaTeMaTu4ecKoro 00beKTa, 3aBUCUMOCTEH 0OBEKTOB

MEX Iy co00i;

CaMOCTOATEIHHO (POPMYITUPOBATH 000OIIEHNS W BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS,
UCCJICIOBAHMUs, OIICHUBATH JJOCTOBEPHOCTH MOJTyYEHHBIX PE3YIIbTaTOB, BBIBOJIOB U 000OIIECHHIA; ITPO-
THO3UPOBATH BO3ZMOXKXHOC Pa3BUTUC NPOLECCA, a TAKIKC BbIABUI'AThb IMPCAIIOJIOKCHHA O €0 pa3BUTUU B
HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBIISITH HEJOCTATOYHOCTH M M30BITOYHOCTh HH(OPMAIHH, JAHHBIX, HEOOXOAUMBIX JJISl PEHICHUS 3a-
Jlauy;

BBIOMPATh, aHATM3UPOBATh, CHCTEMATH3MPOBATh U MHTEPIPETUPOBATh HHOOPMAIIMIO PA3ITUIHBIX BUIIOB
U GOpM MpECTABICHUS;

BBIOMpATh POpMY MpencTaBieHust HHYOPMAINK ¥ HIUTIOCTPUPOBATH pelIaeMble 3a7aui CXeMaMH, JIha-
rpaMMaMu, UHOH rpaduKoil 1 UX KOMOWHAIMSAMU;

OLICHMBATh HA/I&KHOCTh HHPOPMAITMH MO0 KPUTEPHUSIM, MPEATI0KEHHBIM YUUTEIIEM WIH CHOPMYIHpPO-
BaHHBIM CaMOCTOSATEIIBHO.

2) YHuBepcaJibHble KOMMYHHKATUBHBIE JeficCTBHS 00ecneuuBal0T CPOPMUPOBAHHOCTH COIM A b-
HBIX HABBIKOB 00y 10 U XCSI.
Oo0menmne:

BOCIIPUHUMATH ¥ (JOPMYITHPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSMH U LEISIMHU OOIIECHUS;

SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh MOSC-
HEHUS 110 X0y PEIICHUs 33]]a4l, KOMMEHTUPOBATh MOJyYEHHBIN PEe3yJabTaT; B X0/1€ OOCYKIECHUS 3a/1a-
BaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOU TeMbI, TPOOJIEMBI, pellaeMoi 3aa4uH, BRICKA3bIBaTh UCH,
HalICJICHHbIE HA TTOUCK PEIICHHUS;

COTIOCTaBJISITh CBOU CY)KJICHUS C CYKJICHUSAMHU IPYTrUX YIaCTHUKOB JUAJIOTa, OOHAPYKUBATh Pa3IMune
U CXOJICTBO ITO3HIIHIL;

B KOppeKTHOU (hopme hopMyIMpoBaTh Pa3HOTIIACHS, CBOU BO3PAYKEHUS,

MPEACTABIIATh PE3YJIbTAThI PEIICHUS 3a4a4H, SKCIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA;
CaMOCTOSTEIILHO BBIOUPATh (JOPMAT BBICTYIUICHUS ¢ YUETOM 3a/1a4 IPE3EHTAIMd U OCOOEHHOCTEH
ayAUTOPHUH.

CorpyaHuyecTBo:

MOHMMATh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMaHIHON U MHAMBUAYAIBHON paOOThI IPU PEIIEHUN
y4eOHBIX MaTEMaTUUYECKHUX 3a]1a4;

IPUHHUMATh 11€JIb COBMECTHOM AEATEIbHOCTH, INIAHUPOBAaTh OPraHNU3allMI0 COBMECTHOM pabOThI, pac-
MpenemsiTh BUABI pabOT, T0rOBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT padOoTHI;

00001aTh MHEHUS] HECKOJIBKUX JIFOJIEH; y4aCTBOBATh B IPYMIIOBBIX (hopMax paboTsl (00CyxaeHus, 00-
MEH MHEHHUSIMH, MO3TOBbIE IITYPMBI U Jp.);

BBINOJIHITH CBOIO YacThb pabOThl U KOOPJMHUPOBATh CBOU ACUCTBUS C APYTUMU YJIeHAMU KOMaH/Ibl;
OLICHMBATh KaueCTBO CBOETO BKJIAJA B OOLIUI MPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM yIACTHU-
KaMU B3aUMOJICHCTBUA.

3) VYHuBepcaJbHbIC PEryIsITUBHBIC ICHCTBUS 00eCICUYMBAIOT (DOPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK H

JKN3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzarusi:

CaMOCTOSITETTFHO COCTABJIATH ILIAH, AITOPUTM PEIICHUs 3a1auu (MM ero 4acTh), BRIOUpATh Crocod pe-
HICHUS C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEK-
THUPOBATh BapUAHTHI PEIICHUH C y4ETOM HOBOW MH(POPMALIHH.



CaMOKOHTPOJIb:

BJIaJIeTh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpOLIecca U pe3ysibTaTa pelieHrsl MaTeMaTH4eCcKoi
3a/1a4u;

MPEIBUACTh TPYJTHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh MIPH PEIICHUU 3a]aui, BHOCUTh KOPPEKTUBHI B
JEeSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAIGHHBIX OIHUOOK, BBISIBICHHBIX TPYJHOCTEH;
OILICHHBATh COOTBETCTBHUE PE3YNbTaTa AEATEIbHOCTH MOCTABJIEHHON LIENH U YCIOBUSIM, OOBSCHATH MPU-
YUHBI JOCTIKCHUS WU HEIOCTUKECHHS IeTTH, HAXOJUTh OIIHOKY, TaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJ/IbTATbI

Yucna u eévluucieHus

e 3HaTh M IOHMMAaTh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUJAMH YHCE U CIIOCOOAMU UX 3aIlNCH,
NEePeX0UTh (€CJIM ATO BO3MOXKHO) OT OAHOM (POPMBI 3arucH Yucia K Ipyrou;

® CpaBHUBATh U YNOPSAAOYMBATH LIEIbI€ YHCIIA, OOBIKHOBEHHBIE U AECATHUHBIE ApOOH, CPAaBHUBATh
YHCJIa OJHOTO U Pa3HbIX 3HAKOB;

®  BBINOJIHATh, COYETasl YCTHBIE M MUCbMEHHBIC TPUEMBI, apu(METHUECKUE JEHCTBUS C HaTypallb-
HBIMU U LIE€BIMH YU CIaMH, OOBIKHOBEHHBIMH U AECATHUHBIMU JAPOOSIMH, MOJOKUTEIbHBIMU U OT-
pULaTEIbHBIMU YUCIIAMUY;

®  BBIUHCIATH 3HAYCHMsI YUCIIOBBIX BBIPDAKECHUM, BBIIIOIHATD IPUKHUIKY U OLIEHKY PE3yJIbTaTa BbIYUC-
JICHUI; BBIIOJHATE TPE0Opa30BaHMs YUCIOBBIX BHIPAKEHUN HA OCHOBE CBOMCTB apyu(PMETUUECKUX
JIEHCTBUI

e  OnpeneNATh TAKTHUKY BBIYMCICHUN B 3aBUCMOCTH OT KOHKPETHBIX 00CTOSTENbCTB, HO TaK, YTOOBI
pelieHue ObUIO 0 BO3MOKHOCTH 00Jiee IPOCTHIM U YA0OHBIM;

® HAXOJUTh OTHONIICHUE BEJMYUH M YHCEN, YUTATh U 3aIMCHIBATH OTHOIICHUS Pa3HBIMH CIIOcO0amu;
HAXOJWTH ITPOLIEHTHOE OTHOLICHUE; TOKA3bIBaTh MCTUHHOCTD ITPOIIOPLIAY; 3alIUCBIBATh U YUTATh
IIPOINOPLIMHU PA3HBIMU CIIOCOOAMU, UCTIOIb3YsI MATEMAaTUUECKYIO TEPMUHOJIOTHIO;

® HAXOJUTh CpellHee apuPMETHUECKOE YUCET U BEIUYHH;

® ONpENCNATh NIPUHAIICKHOCTD YUCE MHOKECTBAM HATypaJIbHBIX, LIE/bIX, PALlMOHAIBHBIX YUCEIL;
n300pakaTh YuCiia Ha KOOPAMHATHOM MPSMOI;

® IIPUMEHSTh FEOMETPUYECKUI CMBICII MOJYJIS YMCIIA U1 PEIICHUs YPABHEHUsI U HEPABEHCTBA;

® COOTHOCHTBH TOYKY Ha KOOPJIUHATHOW MPSAMOI ¢ COOTBETCTBYIOLINM € YHCIOM M N300paxarthb
YHUCJIa TOYKAMH Ha KOOPAVHATHON MPSIMOM, HAXOAUTh MOAYJb YHCIIA;

® COOTHOCHUTH TOYKH B IIPSIMOYI'OJIbHOM CUCTEME KOOPAMHAT C KOOPAWHATAMHU 3TOM TOUYKH;

® DACIIO3HABATh YKMCIOBYIO NPSMYIO, Ha3bIBATh €€ CYIIECTBEHHBIE IIPU3HAKY, ONPEACIATh MECTO
41Cila Ha YUCIIOBOM MPSMOM, CPaBHUBATh, CKJIAbIBAT U BBIYUTATh YHUCJIA C IIOMOILIBIO YACIOBON
IPSIMOM;

® HA3bIBATh CYILIECTBEHHBIC IPU3HAKU KOOPAUHATHOMN MPSAMOM, ONPEAENIATh KOOPAUHATHI IIPUHAJIE-
XKaIUX €d TOYEK ¢ PALMOHAIBHBIMYA KOOPANHATAMM, CTPOUTH U UCIIOJIb30BaTh JJIs PEILICHUS 3a-
Ja4d GOpMYITy pacCTOSIHUSA MEX]y €€ TOUKaMU;

® pACIIO3HABATh KOOPAMHATHYIO INIOCKOCTh, HA3bIBATh €€ CYILECTBECHHBIC IIPU3HAKH, OIPEIEIIATh
KOOPAHMHATHI TOYEK KOOPAUHATHOW INIOCKOCTH U CTPOUTH TOYKHU IO UX KOOPAUHATAM;

® OKPYIJIATH LIEJIbIC YHCIA U ACCATHYHBIEC APOOH, HAXOIUTh MPUOIMKEHUS YHCEL.

Yucnoevle u 6yK6€HHble BbIPAINCEHUA

® HCMOJB30BaTh OYKBBI [Tl 0003HAYCHHUST YHCEI MIPH 3aIMCH MaTEMATHIECKUX BBIPAKEHH, COCTaB-
JSITh ¥ YUTATh OYKBEHHBIC BBIpKEHUS M (POPMYIIBI, HAXOAUTH 3HaYEHUSI OYKBEHHBIX BBIPAKCHHUH,
OCYIIIECTBJISISI HEOOXOIUMBIE MTOACTAHOBKHU U MPeoOpa3oBaHus (PacKpbIBaTh CKOOKH, ONIPEICIIAThH
KOA(pPUIIMEHTHI B OyKBEHHBIX BBIPAKECHHUAX, IPUBOIUTH MOJAOOHBIC CllaraeMble U T. 11.);



HaXOJIUTh HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA;

UCIOJIb30BaTh MOHATHE «PELIUTh YPAaBHEHUS» MPU UX PELIEHUH; CTPOUTH HOBBIE CIIOCOOBI pelie-
HUs YPABHECHUI;

pelath ypaBHEHHUsI CO BCEMH apHU(PMETHUECKUMU ICHCTBUSAMHU Pa3HBIMH CIIOCOOAMH: paBHOCHIIb-
HBIMU TTPEOOpa30BaHUSMHU, METOJOM MPOO M OMTUOOK, METOJIOM Tiepedopa;

pemarh MpocTelIe HepaBeHCTBa Ha MHOYKECTBE PAIMOHAIBHBIX YHCEN C TOMOIIBIO YHCIOBOM
MPSIMOM U 3aMKCHIBAaTh MHOYKECTBA UX PEILIEHUH, UCII0JIb3Yysl TEOPETUKO-MHOKECTBEHHYIO CHMBO-
JUKY;

MOHUMATb U yNOTPEONIATh TEPMHUHBI, CBSI3aHHBIC C 3aIMChIO CTEIIEHU YMCIIa, HAXOAUTH KBAIpaT U
KyO 4yuclia, BEIUUCIATh 3HAUEHUS YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETICHU;

MOJIb30BATHCSl IPU3HAKAMU JICTTUMOCTH, PAaCKIIaJIbIBATh HATYpaJbHBIE YUCIIA Ha TPOCTHIE MHOXKH-
TEIH;

MOJIb30BaThCSl MACIITA0OM, COCTABISTh MPOMOPIIUU M OTHOIICHUS;

MPUMEHITh OCHOBHOE CBOMCTBO MPOTIOPIIMH JIJTsl HAXO0XKISHHSI HEM3BECTHOTO YJICHA TIPOTIOPIINH;
peoOpa3oBBIBATh MPOMOPIIHH.

Pewenue mexcmoeswix 3aoau

CaMOCTOSITEIbHO aHAIM3UPOBATh 3a/1au, CTPOUTHh MOJENH, IUIAHUPOBATh U PEAITN30BBIBATH pellle-
HUS, OSICHSTD XOJ1 PELIEHUs], IPOBOAUTh OUCK PA3HBIX CIIOCOOOB PEIIEHUs, COOTHOCUTH IOTY-
YEHHBIN Pe3yJbTaT C YCIOBUEM 33/1a4H, OLIEHUBATh €ro MpaBaoNoo0Ke, pearh 3a1a4u ¢ BOIpPo-
caMu;

pemaTb MHOTOIIIArOBbIE TEKCTOBBIE 3a/1a4l apu(METHUECKUM CITIOCOOOM;

pemarh 3a/auu, CBSI3aHHBIE C OTHOIIICHHUEM, TIPOTTOPIIUOHATBHOCTBIO BEIMYHH, IPOIICHTAMH; Pe-
11aTh TPU OCHOBHBIE 33[a4y HA APOOH U MPOLICHTHI;

WCTIOJIB30BaTh TIOCTPOCHHBIE aJITOPUTMBI COBMECTHBIX JICHCTBHI ¢ OOBIKHOBEHHBIMH H JIECATHY-
HBIMU JPOOSIMH TIPH PEILICHUHU 3371a4 Ha JPOOH U MPOLCHTHI,

pelarh 3aJauu, CoAeprKallire 3aBUCUMOCTH, CBSI3bIBAIOLINE BETMUUHBI: CKOPOCTh, BPEMsl, paccTo-
sIHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTh; IPOU3BOIUTEIBHOCTD, BpeMsl, 00beMa padOThI, UCIIOIb3Ys
apuMeTn4yecKre JeUCTBUS, OLEHKY, IPUKUIKY; OJIb30BaThCs €AMHUIIAMU U3MEPEHUSI COOTBET-
CTBYIOIIMX BEJIMYUH;

pemarh 3aauu Ha JBIKEHHE M0 PeKe: HAXOAUTh CKOPOCTh MO TEUEHHIO PEKH, CKOPOCTh MPOTHB
TEUeHHsl, COOCTBEHHYIO CKOPOCTh U CKOPOCTb TEUEHMs [10 CKOPOCTH IO TEYCHHUIO U CKOPOCTH IPO-
THB TCUCHUS;

CTPOUTH MOJIETTH OJHOBPEMEHHOTO PAaBHOMEPHOTO JIBH)KEHUSI 0OBbEKTOB Ha KOOPIUHATHOM JIyue;
YUTaTh U CTPOUTH I'papUKH IBUKECHUS, ONPEACAThH 110 HUM: BPEeMs BBIXOa U MPUOBITHS 00BEKTa;
HaIpaBJICHUE €T0 ABMKEHHS, MECTO M BPEMsI BCTPEUH C APYTUMH O0BEKTaMH; BPEMs, MECTO, TIPO-
JOJDKUTENTBHOCTh M KOJIMYECTBO OCTAHOBOK; MPHUIYMBIBATH 1O TpaduikaM JBUKEHHUS PACCKA3bl O
COOBITHSX, OTPAKEHUEM KOTOPBIX MOTJIN OBl OBITh paccMaTpuBaeMble TpapuKy JTBUKCHHUS,
pacro3HaBaTh NPAMYIO U 00paTHYIO PONOPLMOHAIIbHBIE 3aBUCUMOCTH;

3aJ]aBaTh 3aBUCHMOCTH C IOMOIIBIO (hopMyI1, TabmuIl, TpaduKoB;

HaXoJUTh 10 TpaduKy NpsiMoi 1 0OpaTHOM MPOMOPIUOHAIBHOCTH KO3 UIIMEHT Mponopuuo-
HAJIbHOCTH; paclo3HaBaTh (PYHKIMOHAIBHYIO 3aBUCUMOCTb CPEIM JaHHBIX Pa3IMYHbIX 3aBUCUMO-
CTel;

pelarh 3aJauu co CpeIHUM apu(PMETUIECKUM YUCET U BEIUYHH;

UCIOJIb30BaTh MOHATHE «MaclITad» AJs pelIeHus 3a/1a4;

COCTaBISATh OYKBEHHBIE BRIPQKCHUS TI0 YCIIOBHUIO 3a1a4H;

pemars 3aa4d METOJOM yYpaBHEHHU;

CaMOCTOSITEIILHO COCTABIISATh COOCTBEHHBIE 33/1a41 M3YYaeMbIX THUIIOB O 33JaHHOM MaTeMaTuye-
CKOM MOJIeJIN — YHCIIOBOMY U OyKBEHHOMY BBIPa)KEHHIO, CXEMe, TaOIHLIE;

U3BJIEKaTh UH(OPMALIHIO, IPEACTaBICHHYIO B Ta0IMIIaX, HA JMHEHHON, CTOJIOUATON WM KPYTo-
BOI Iuarpammax, HHTEpIIPETUPOBATh NPEICTaBICHHbIE IaHHbIE; HCIIOIb30BaTh JTaHHbIE MIPU pe-
LIEHUH 3a/1a4;

MPEICTaBIATh HHYOPMAIIHIO C TIOMOIIBIO TAOIUI], TUHEWHOW U CTOJIOUATON TUarpaMm.



Hacnaonaa ceomempus

® [PUBOJUTH NPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPa, UMEIOLINX (POPMY U3yUEHHBIX T€OMETpUYE-
CKHUX IUIOCKMX M IPOCTPAHCTBEHHBIX (PUTYp, MPUMEPBI PaBHBIX U CHMMETPUYHBIX (PUTYD;

e u300paXkaThb ¢ MOMOILBIO IUPKYJIS, IMHEHKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOM U KJleT4aTon Oy-
Mare U3y4eHHbIC TUIOCKUE TeOMeTpuIecKre GUTYphl 1 KOHPUTYpAIMH, CAMMETPUYIHBIE (PUTYDBHI;

® [0Jb30BAThCS T€OMETPUYECKUMU MOHATHSMU: PABEHCTBO (PUTYp, CUMMETpPHS; UCTIONB30BATh Tep-
MHUHOJIOTHUIO, CBA3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPUH;

e 1peoOpa3oBbIBATh (PUT'YPHI C IOMOILBIO PA3HBIX BUAOB CUMMETPUU: OTHOCUTENIBHO MPSAMOM, TOBO-
pPOTHOM, MEPEHOCHOM;

® HAaxOJUTh BEJINYMHBI YIJIOB U3MEPEHUEM C TOMOLIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI 3alaHHOU Be-
JIMYMHBI, [T0JIb30BaThCA IPU PELICHUN 3a/1a4 TPaJyCHON MEPOU YIJIOB; PaCllO3HABATh HA YepTExkKax
OCTpBIH, IPSAMOM, Pa3BEPHYTHIN U TYNOHN YIJIbI; CMEKHBIE U BEPTUKAIbHBIE YIJIbI, LICHTPAIbHBIN
YroJI M yroJj, BIUCAHHBIN B OKPYKHOCTb, UCCIIE0BATh X IIPOCTEHIINE CBOMCTBA C IIOMOILBIO U3-
MEPEHHI;

®  BBIUNCIATH JUIMHY JIOMAHOM, IEPUMETP MHOTOYTIOJIBbHHKA, NIOJIb30BATHCS €AUHULIAMU U3MEPEHNUS
JUIMHBI, BBIPAKATh OJJHU €AVHMIIBI U3MEPEHUS JNIMHBI Yepe3 IPYyrue;

® HAXOAWTbh, UCIOJIb3Ys YEPTEIKHBIC HHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMs TOYKAMH, OT TOYKHU
J10 MIPSIMOM, JUIMHY ITyTH HAa KBAaJPATHON CETKE;

®  BBIYMCIATH IUIOMIAb (PUTYDP, COCTABIECHHBIX U3 MPSIMOYrOJIbHUKOB, UCIIOIb30BaTh pa3OueHue Ha
IPSIMOYTOJILHUKH, Ha paBHbIE (PUIYpPBI, TOCTPAUBAHUE JI0 MPSIMOYTOJIbHUKA; M10JIb30BaThCsl OCHOB-
HBIMU €AVHUIIAMHU U3MEPEHUs IUIOIIAN; BEIpAXKaTh OJIHN €UHUIBI M3MEPEHUS TUIOIIAAN Yepes
ApYyTHE,

® pAacHo3HaBaTh Ha MOJIENISAX U N300paKEHUSIX MUPAMUy, KOHYC, IMIMHJP, UCIIOJIb30BaTh TEPMU-
HOJIOTHIO: BEpIIMHA, pedpo, TpaHb, OCHOBAHUE, PAa3BEPTKA;

e u300paXkaTh Ha KJIETYATOW Oymare mpsSMOYTOJIbHBINA MapaljIesIeIuIIe]T;

® BBIYUCIATH 00BbEM IPSIMOYTOJILHOTO Napaenenunena, Kyoa, nojib30BaTbcsi OCHOBHBIMM €MHU-
LIaMU U3MEpEeHNs 00beMa; BbIpaXkaTh OJHHU €IUHUIIBI U3MEPEHUS 00bEMa Uepe3 Ipyrue;

® pelaTh HECJIOXKHBIE 337ja4X Ha HAXO0K/IEHUE FEOMETPUYECKUX BEJIMYUH B ITPAKTUYECKUX CUTYya-
LUsAX;

® [IPOBOJUTH UCCIIETOBAHHE FEOMETPUUECKUX (DUTYP C LIEIbIO BBIBICHUS UX CBOWUCTB;

® [IPOBOJUTH IIPOCTEHIINE JIOTUYECKUE PACCYNKIACHUS IS JOKA3aTEIbCTBA CBOMCTB I'€OMeETpHYe-
CKHX GUryp.

Mamemamuueckuii A36IK U I1EMEHMbL TOZUKU

® CTPOUTbH OTPHIIAHHUS BBICKA3bIBAHUI PA3HOTO BH/A: OOIINX, O CYI[ECTBOBAHUH;

®  HCIOJIB30BATh MATEMATHYECKYI0 CHMBOJIMKY TIPU TIOCTPOCHUH YTBEPXKICHUIN M X OTPUIIAHUSA: V,
3, =,

®  HCIOJIB30BATh Pa3HbIE CIIOCOOBI BBRIPAKEHUS OTPUIIAHHS OOIIMX BBICKA3bIBAHHI U BBICKAa3bIBAHHI
O CYIIIECTBOBAHUH B €CTECTBEHHOM SI3BIKE;

e  OMpEAENATh B MPOCTEHINNX CIyYasiX HCTHHHOCTD U JIOKHOCTh OTPUIIAHUI BBICKAa3bIBAHUI Pa3HOTO
BHJIA;

e 00OCHOBBIBATH CBOU CYXKIEHHS, UCITOB3Ysl H3yUEHHBIE B 6 Kilacce MpaBuIla M CBOWCTBA, JeIaTh
JIOTUYECKHE BBIBOJIBI;

® [IPOBOJUTH HECIIOKHBIE JIOTHYECKHE PACCYKACHUS, HCIIOIb3Ys JOTHUCCKUE OTEPaIliy U JIOTHYe-
CKHUE CBS3KU;

® TIEPEBOIUTD MPEITIOKEHHUS C IEPEMEHHBIMUA B HCTHHHBIC MJIH JIO)KHBIE YTBEPKIACHUS Pa3HBIMH
criocobaMu: 3aJaHieM 3HAYCHUI TIEPEMEHHBIX, C TIOMOIIBIO0 KBAHTOPOB (CyIecTBOBaHHs 3, 0OIII-
HoCcTH V);

® YNTaTh BBICKA3BIBAHUSA, COAEPIKAIINE KBAHTOPHI, M 3alIUCHIBATh BHICKA3bIBAHMUS, UCIIOJIB3YS KBAH-
TOPBI; CTPOUTH OTPHUIIAHUS YTBEPXKICHHUI C KBAHTOPAMHU.



TEMATHYECKOE IIVTAHUPOBAHHME

Ha3Banue pas- Yucao | OcHoBHOe coaep:xkanue | Yucao | [lpumepHoe cogep:xxanue
aeJia (TeMbl) 4acoB (0a30BbIil YPOBEHB) yacoB | (yriry0J1eHHbI YPOBEHb)
Kypca (4uciio 4a- g:’:l yewor-
COB) 00)
HarypanbHbie 30 Apudmernueckue nei- 50 SI3bIK 1 JOTHKA.
yucjaa CTBHSI C MHOT'O3HAYHBIMU [TonsiTre oTpuLIaHUS.
HaTypaJIbHBIMH YHCIIAMHU. OTpuranue o0IuUX BbICKa-
HucnoBble BEIpaXEHUS, 3bIBAaHUMU.
MOPSIAOK NEUCTBUM, UC- OTtpunianue BbICKa3bIBaHUMN
M10JIb30BAHNE CKOOOK. 0 CYyILIECTBOBaHMHU.
Okpyrienue HaTypaib- [Iepemennasi. Beipaxxenus ¢
HBIX yncen. Jlenmurenu u MePEMEHHBIMHU.
KpaTHbIE YHCIIa; [Ipennoxenus c nepemMeH-
HauOOJIBIINHA OOIINH Je- HBIMH.
JUTENb U HaUMEHbIIEe ITepemeHHas U KBaHTOPBI.
ob1ee kparHoe. Pa3io- OTtpunanue yrBepxIeHUH ¢
KEHHE YHCclia Ha Mpo- KBaHTOPAMHU.
CTbIE MHOXUTENU. Jlenu-
MOCTb CyMMBbI U IIPOU3-
BeneHus. [enenue ¢
ocTtatkoM. Pemienue Tek-
CTOBBIX 3a]1a4.
Harasaunas reo- 7 IlepnenuKyIsspHbIE 3anaun Ha nocrpoenue. Ilo-
Metpus. [Ipsimbie npsimble. [lapamnensHbie CTpOEHUE yIJia, paBHOIO
HA IVIOCKOCTH. npsimble. Pacctosinne JTAHHOMY.
MEXJ1y IBYMsI TOUKaMH, [TocTpoenune 6uccekTpuch
OT TOYKH JI0 IPSMOH, yria
JUIMHA ITyTH Ha KBaJpaT- [enenne orpeska nomomnam.
Hou cetke. [Ipumepsl [Toctpoenue npsamoit, nep-
MPSAMBIX B IPOCTPAHCTBE. MEeHIUKYJIAPHOU TaHHOU
ITocTpoeHne TpeyrojapHHUKA,
PaBHOT'O JaHHOMY.
JApoon 32 OObIKHOBEHHAs! IPOOb, 75 ITpocToii MpoLeHTHBIN

OCHOBHOE CBOMCTBO
Ipodu, COKpaleHue Ipo-
oeii. CpaBHEHHE U yIIO-
psodnBaHue qpo0ei.
Jlecatuunble qpodu u
METpPHYECKasi CUCTEMa
Mep. ApudmeTrndeckre
JCUCTBUS ¢ OOBIKHOBCH-
HBIMU ¥ JIECITUIHBIMH

POCT, CIIOKHBIN ITPOLICHT-
HBIN POCT.

OO6parHas mponopIHUOHATb-
HocThb. [IpsiMas u obpatHas
MPOTIOPIIMOHATBHAS 3aBH-
cuMocTh. ['paduku npsmoit
1 00paTHOM MPOITOPIIHO-
HanpHOCTH. [Iponopuuo-
HaJbHOE JiejieHue. Perenne




npobsimu. OTHONICHUE.
Jlenenne B mJaHHOM OTHO-
mennu. Macmrad, mpo-
nopuus. [Tonsitue nmpo-
LeHTa. Beruucnenue npo-
[[EHTa OT BEJIMYUHBI U
BEJIMYUHEI 110 €€ TIPOo-
ueHTy. Pemenue tekcro-
BBIX 33124, COACPKAIINX
IpoOU U MPOLIEHTHI.
[IpakTuueckas padbota
«OTHOIIEHHE ITMHBI
OKPYKHOCTH K €€ 1ua-
METPY»

Harasanasa reo-
merpusi. Cummer-
pusi

OceBast cuMMeTpusl.
[lenTpanibHast ciMMeET-
pus. Iloctpoenne cum-
METPUYHBIX QUTYP.
[IpakTuueckas padora
«OceBasi cUMMETpUS».
CuMMeTpus B IpOCTpaH-
CTBE.

3a/1a4 Ha MPOMOPIHOHATb-
HOE JIeTICHUE.

Kpacora u cummerpust.
[TpeobGpazoBaHus MIOCKO-
CTH.

Bobipaxkenus ¢
OyKkBaMu

ITpumenenue OykB ass
3aMCH MaTeMaTHYECKUX
BBIPQXEHUN U NIPENTIO-
eHul. bykBeHHBbIE BbI-
pa)KEHHUS U YUCIIOBBIE
MOJCTaHOBKU. bykBeH-
HBIC PaBEHCTBA, HAXOXK-
JICHHE HEU3BECTHOTO
KOMIIOHEHTa. POopMyIIbl

Harasinnas reo-
MeTpusi. Durypol
HA MJIOCKOCTH.

14

UeTpIpEXyTroNbHUK, TTPH-
MeEpBbI YETBIPEXYTOJIbHU-
KOB. [IpsaMoyronbHuK,
KBaJpaT: CBOMCTBA CTO-
POH, YIJIOB, IWAaroHaJIeH.
N3mepenue yrios. Bubl
TpeyroJbHUKOB. [lepu-
METpP MHOTOYTOJIbHHKA.
[Tnomane urypsr. dop-
MyJIbl IEPUMETPA U ILIO-
1311 IPSMOYTOJIbHUKA.
[Tpubnmxénnoe n3mepe-
HUE TI0maau Guryp.
[TpakTudeckas pabota
«ITnomane kpyray.

55

OcCHOBHBIE METOJIBI pellle-
HUS  YPaBHEHUU: METOJ
mpo0 U omubOK, METO Tie-
pebopa, PaBHOCUJIbHBIE
npeoOpa3oBaHuUs.

I'eomeTpuueckne roaoso-
noMku. Tonosornyeckue
OIIBITHI.

IToJs10:KHuTEIBHEIE
U OTPHUIIATeJIb-
HbIE YUCJIA.

40

[{enbie yucna. Moaymnb
qucia, TeOMETpUUYECcKast
UHTEpIIPETAlUs MOLYIIA.
HucnoBble TPOMEKYTKU.
ITonoxurenbHble U OTPU-
natenbHble yncna. Cpas-
HEHUE MOJIOKHUTEIbHBIX
U OTPULIATEIbHBIX YUCEIL.

70

[ToHsATHE JIOTHYECKOTO ClTe-
JOBaHUA

OTtpunianue ciaea0BaHus
OOpaTHOe yTBepKICHUE
CrnenoBaHnue U PaBHOCHIIb-
HOCTh

CrenoBaHue U CBOWCTBA
[IPEAMETOB.




Apudmernueckue nei-
CTBHA C ITOJ0KUTEIIb-
HBIMU U OTPULIATEIb-
HBIMH 4uciiamu. Perre-
HME TEKCTOBBIX 3a/1a4.

IIpeacrasiienue
JAHHBIX.

IIpssmoyrosibHas cucrema
KOOpJMHAT Ha IIOCKO-
ctu. KoopamHatel Touku
Ha IIIOCKOCTH, adcIucca
u opauHara. Ctonbuatsie
U KPYTOBBIE IHAarPaMMBlI.
[IpakTuueckas pabota
«ITocTpoenue nua-
rpamMmy.

Harasinnas reo-
MeTpust. Purypbi
B IIPOCTPaHCTBeE.

[IpssmoyTroNIBHBIN Mapa-
JieNenune1, Kyo, mpusma,
MUpaMua, KOHyC, IH-
JUHIpP, map u cdepa.
N3o0pakeHne mpocTpaH-
cTBeHHbIX uryp. IIpu-
Mepbl pa3BEPTOK MHOTO-
T'PaHHUKOB, IIMJIMHIPA U
konyca. [IpakTrueckas
pabora «Co3manne Mo/e-
JIei MPOCTPaHCTBEHHBIX
¢buryp». [lonstue 06b-
€Ma; eqUHUIIBI U3Mepe-
Husa 00bEma. OO0bEM mps-
MOYT'OJIHOTO Iapajiie-
nenunena, kyoa, op-
MyJbl 00BbEMa.

[IpaBunaBHBIE MHOTOYTOJIb-
HUKH

Pemenue 3amay Ha npa-
BUJIbHBIE MHOTOYTOJIbHUKH.
[IpaBuiibHBIE MHOTOTpaH-
HUKH.

IMoBTOpEHUE,
00001IeHHE, CH-
creMaTu3anmsi.

20

[ToBTOpEHKE OCHOBHBIX
MOHSITHH U METOJ0B
Kypca 5 u 6 KJ1accos,
0000111eH1E U cucTeEMA-
TH3aINs 3HAHUH,

22

MaremaTn4eckue Urpsl.
MaremaTtudeckue rojoBo-
JIOMKH.

Bcero

170

272
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