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IHOACHUTEJIBHAA 3AIIUCKA

AnantupoBaHHas paboyasi mporpamma y4eOHOro npeamMeToB «MaremaTtuka», «Anredpay,
«I"eomeTrpusi» s 5-9 knaccoB cocraBieHa B cootBeTcTBUU ¢ PI'OC OO0 u ¢ yuetom AOOII
OO0 MBOY CHI Ne 56 mnsa nereii ¢ 3IIP na 2023-2024 y4eOnbiii ron. [Iporpamma siBisieTcst
npunoxenuem k OOIT OOO MBOY CHI Ne 56.

Ocobennocru aereii ¢ 311P

Hetu c 3I1P moxo 3anmoMuHa0T HHPOPMAIIHUIO, TTOTOMY YTO 00BEM UX KPAaTKOCPOUHOMH
U JOJITOBPEMEHHOW IMaMATH OIPAaHHUYEH, €CTh HapyLIEeHUs MEXaHMYeCKoW mamsatu. Hx
BOCIIOMUHAHUSI OTPBIBOYHBI, HEMOJHBI, TOJBKO YTO BBIYYEHHBIN ypOK, OBICTPO 3a0bIBaeTCs.
[lnoxass maMaTh MeEMmIaeT BO BpeMs 3aHATHS: HANpUMEpP, TaKOMy pPEOCHKY MPUXOIUTCS
MIOCTOSIHHO HAIIOMUHATH YCJIOBHS 33J1a4M WIIM NIPABUJIO, OH ITyTA€T CJIOBA U T.J.

WM Tpebyercs Oomblle MOMBITOK, YTOOBI 3alIOMHUTH YTO-TO, MOITOMY HEOOXOIMMO
MHOTOKpaTHOE MOBTOpeHHe HOBOM mH(popmanuu. [Ipu e€ BocmpousBenenun pedenky ¢ 3I1P
TaKXKe HY>KHO OOJIbIlIe BPEMEHHU, TaK KaK OH JIOJITO OJ0UpaeT HyKHbIE CII0BA.

N3-3a mioxol maMsaTH O MHOTHUX MpeAMETax, MOHATUAX, ABIeHUAX y aereil ¢ 3IIP
CKJIaJbpIBaeTCsl (pparMeHTHOE TMpelcTaBlieHHe: oOmas KapTHHAa €CTh, HO YacTh KYCOYKOB
MO3aUKH OTCYTCTBYET.

Harmsanusii MaTepyall ycBauBaeTCs HAMHOIO JIY4lIE, YEM CIIOBECHBIM, II09TOMY IIPU
00BsICHEHUN HEOOXOAUMO HCIIOIb30BaTh PUCYHKH, TPOCTHIE CXEMBI.

ITpu 3I1P pebenky TpyAHO yAEp)KMBAaTh BHUMAHUE HA OJHOM IpPEIMETE WU 3aHATHUH,
OH TOCTOSIHHO Ha YTO-TO OTBJIeKaeTcsa. PeOeHOK HeyCcHIUMB, HECTIOCOOCHBBIMIOIHATD 3aJaHHe
J10 KOHIIA.

UtoO0sI cienaTh 3aHATH B IKOJIE O60see 3P hEeKTUBHBIMU M MHTEPECHBIMU JIJIs1 PEOCHKA,
HEOOXOIUMO OPTraHU30BaTh UX TaK, YTOOBI ObLJIa YeTKA CMEHA BUIOB JACSATCIILHOCTH.

OO0pa3Hoe MbIIUIEHNE Y TaKUX JeTed HapylleHO, TO €CTh OHM HE MOTYT MPEACTaBUThH
JIeTaIbHO KOHKPETHYIO CUTYaLUIO WM MPEAMET B yMe. AOCTpaKTHOEMBIIITICHUE (OTBICUCHHBIN
MOMCK PEHICHUs MTPOOJIEMBI, CTOCOOHOCTh B3IVISIHYTh HACUTYAIIMIO B II€JIOM, HE 00pamasch K
OMBITY, OpraHaM 4YyBCTB) M JIOTHYECKOE MbIIIJICHUE (yMEHUE BBICTpauBaTh MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, IPUMEHSIS U aHATTU3UPYS 3HAHUS, [TOJIyYeHHbIE paHee) paboTaloT TOJIBKO,
ecnu peObeHKa HarpaBIsieT B3POCIIbIi.

CamocrosiTenbHO peOCHOK HE MOXET CAeNaTh KakOW-TO  OOIIMil  BBIBOJ,
KJIacCU(PUIIUPOBaTh UH(POPMAIIHIO, BBICTUTh OCHOBHBIE MPU3HAKH MPEIMETOB, CPAaBHUBATD,
HaAWTH pa3nuuus 1 olliee Mex a1y HUMH, HalTH CBSI3b U T.1.

Hetu ¢ 3IIP yacTo no3aHO HAYMHAIOT TOBOPUTH, HEMPABUIBHO MPOU3ZHOCAT MHOIHE
3BYKH, Y HUX HEOOJBILION CIOBApHBIN 3amac, UM CJI0KHO OCTPOUTH JUIMHHOE MPEAI0KEHNUE.

3aepkKa MCUXUIECKOTO Pa3BUTHSI OCOOCHHO CHIILHO BIIMSET Ha CIIOCOOHOCTH pebeHKa
YIPaBIATh CBOMMH JICUCTBUSMHU, YYBCTBAMU, SHEPTUEH, BOJICH. Y TaKUX JETEH:

- MIOCTOSIHHBIE Pe3KHe Nepenaibl HaCTPOSHHS;
- BHYIIAEMOCTb, OBICTPO MOMNAAaeT MOl BIUSHUE APYTHUX;

- 4acThle NPOSIBIICHUS arpPECCUH, BCIIBIIIKY T'HEBA;

- TIOBBIIICHHASI TPEBOXKHOCTH, CTPaXx;

- HU3Kas CaMOOLIEHKa, HEYBEPEHHOCTH B ce0e;

- HE JKeJIaHue 4To-Iu00 CAeNaTh;

- HECIIOCOOHOCTh CaMOCTOSITETIbHBIM JICHCTBUSM;

- TUIIEPAaKTHBHOCTE;

- HEPEIKO COBEPIIACT IMOCTYIKH, HAXOASICh B CHIIBHOM BO30YXKJIeHHUH, B cocTossHUMaddeKkra.

OcoOenHocTH Y4eOHOH NeSTEbHOCTH.



[Tpu o6yuyenun nereii ¢ 3I1P HeoOX0AUMO YUUTHIBATH CIIEAYIOLIEE:
- OHHU YMEIOT HaXOJUTh PEILICHHUs COOTBETCTBEHHO C BO3PAaCTHOW HOPMOW;
OHH OXOTHO IIPUHUMAIOT IIOMOIIb;

- YpOK HYXHO MaKCHUMAallbHO pa3zHoo0pa3uTh C TOMOUIBIO
TUAAKTHYECKUX MTEPHAIIOB, JOMOJHUTENIbHBIX YIPaXKHEHUH U (U3KYIbTMUHYTOK;
- OHM JIydllle T[OHUMAIOT  CKa3aHHOe, Oyarogaps KapTUHKaM |

Hal"J'IfII[HI)IMHOCO6I/IHM N MHOTI'OKPaTHOMY IIOBTOPCHHIO,
= OHU MOT'YT YJIOBHUTbB CHOXKCT, IOHATH U PCINUTH 3a1a1y, YTO-TO 3allOMHUTD.

Hpuopumemnbmu yeuAamu 06yquuﬂ mamemamuxe 8 5—6 Knaccax s6asiomcsi.:

NPOJIOJDKeHHE (OPMUPOBAHUS OCHOBHBIX MAaTeMaTHYECKMX TIOHSATHH (YHCIIO, BEIMYMHA,
reoMerpuueckas (Qurypa), 0O0ECHEeUMBAIOIINX TPEEMCTBEHHOCTh H  IMEPCIEKTUBHOCTH
MaTeMaTHYeCKOr0 00pa30oBaHUs 00yUYaIOIIUXCS;

pa3BUTHE HHTEIUICKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH 0OydaromMxcsi, MMOo3HaBaTEIbHOMN
AKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, HHTEpECca K N3YUYCHUIO MaTEMaTHKH;

NOJBE/ICHUE OOYYaIONMXCS Ha JOCTYITHOM JMJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEeMAaTHKHU ¥ OKPYKAIOIIETO MHUPA;

dopmupoBaHue (YHKIIMOHAIBHOW MAaTEeMAaTHYEeCKOM TPAMOTHOCTH: YMEHHS pacliOo3HaBaTh
MaTEMAaTHYCCKHUEC O6’beKTBI B pCAJIbHBIX KU3HCHHBIX CUTYyallUAX, IPUMCHATH OCBOCHHLIC YMCHUSA
JUTSL pEeIIeHHs] TIPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBAThH TOJTYYCHHBIC PE3yIbTAThI
" OLICHUBATh UX HAa COOTBETCTBUEC HpaKTquCKOﬁ CUTyalluu.

OcHOBHBIC JTUHUU COJEPKAHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudMeTHdeckas u
reoMeTpUUecKasi, KOTOPhIE Pa3BUBAIOTCS MapaUICIbHO, KaXdasi B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOW, OJTHAKO, HE HE3aBHCUMO OJIHA OT APYroM, a B TECHOM KOHTAKTE€ U B3aUMOJCHCTBUHU.
Taxxe B Kypce MaTeMaTHKH MPOMCXOAUT 3HAKOMCTBO C dJIEMEHTaMU ajireOphl U OMHUCaTeIbHON
CTaTUCTUKH.

Wzyuenune apudmernyeckoro mMaTepuana HauMHAETCS CO CHUCTEMATH3allMM M Pa3BUTHS
3HaHUI 0 HATYPaJIbHBIX YHUCIAX, TOJIyYCHHBIX Ha YPOBHE HaualIbHOTo 0011iero oopasosanus. [Ipu
3TOM COBEPIICHCTBOBAHNUE BBIYMCIUTEIBHON TEXHUKH U (POPMHPOBAHNE HOBBIX TEOPETHUECKUX
3HAHUM COYETAeTCs] C Pa3BUTUEM BBIUHCIUTENBHOM KyJIbTYpbl, B YaCTHOCTU C OOy4YCHHEM
IIPOCTEUIINM NTPUEMAM NPUKUIKU U OLIEHKU PE3yJIbTaTOB BBIYUCIICHUN. 3ydeHne HaTypanbHbIX
YHCeJl IPOAO0JDKAETCS B 6 KJIacce 3HAKOMCTBOM C HAYaJIbHBIMU ITOHATHAMHU TEOPHUH JECINMOCTH.

Havano wm3ydeHus OOBIKHOBEHHBIX W JCCATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
IEpPBbIM 3Tal B OCBOGHUHU ApoOEH, Korjxa MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMH,
noHATUSAMH TeMmbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B MONHOM 00BEME
IPEIIECTBYET M3YyYEHHIO JIECATHUYHBIX JIpOOeH, 4To 1eaecoo0pa3Ho C TOYKH 3PEHUs JIOTMKH
U3JI0KEHUsI YUCIOBOM JIMHMM, KOTJa MpaBWiIa JEHCTBUHA C JECATUYHBIMH APOOSMH MOMKHO
000CHOBaTh YK€ W3BECTHBIMH aJITOPUTMAaMM BBINOJHEHHUSA JEHCTBUH € OOBIKHOBEHHBIMU
npo0siMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACHIMPUT BO3MOXKHOCTU JUIi TTOHUMAaHHSA
00y4aroImuMuUCs MPUKIAAHOTO NPUMEHEHHs] HOBOH 3aluCH IPU U3YyYEHHUHU JPYTHX MPEIMETOB U
IpY MPAKTHYECKOM HCIONb30BaHNU. K 6 Kiaccy OTHECEH BTOpOIi 3Tam B U3y4eHHH Jpo0Oeid, rie
IPOMCXOIUT COBEPLICHCTBOBAHME HABBIKOB CPABHEHUS U NpeoOpa3oBaHUs ApoOeH, OCBOEHHE
HOBBIX BBIYHMCIUTENIBHBIX AITOPUTMOB, OTTAaUYMBAaHUE TEXHUKU BBIYMCIEHUN, B TOM 4YHUCIIE
3HAYEHUHN BBIPAKCHUH, COAEPIKAIMX M OOBIKHOBEHHBIE, U JECATHYHBIE APOOH, YCTAaHOBICHHE
CBsI3eH MEXIy HUMH, PAaCCMOTPEHHUE MPHUEMOB pelIeHHs 3ajad Ha aApoOu. B Hawanme 6 kmacca
IIPOUCXOIUT 3HAKOMCTBO C IIOHATHUEM MPOLICHTA.



Oco0eHHOCTBIO N3yUYCHUS TTOJIOKUTEIBHBIX U OTPUIATEIIFHBIX YHCEN SBIISETCS TO, YTO OHH
TaKke MOTYT paccMaTpHBaThCS B HECKOJBKO 3TarmoB. B 6 kiacce B Hawajge M3y4eHHS TEMBI
«ITonmoxxutenpHbIC U OTpULATCIIBHBIC YUCIIa» BBIACIACTCA IMOATCMA ((HGHBIG qucia», B paMKax
KOTOpOW 3HAKOMCTBO C OTPHLATEIBHBIMH YUCIAMU M JACHCTBHUAMH C IOJOXHUTCIBHBIMH M
OTpUIATCIIbHBIMU YUCIaMU IPOUCXOJUT Ha OCHOBC COACPIKATCIBHOI'O MOAXO0JA4. DTO IO3BOJISIET
Ha JIOCTyITHOM YpPOBHE MO3HAaKOMUTH OOYYAIOMIMXCS TPAKTUYECKH CO BCEMH OCHOBHBIMH
MOHATHUAMU TCMbI, B TOM YHCJIC U C HpaBUJIaMU 3HAKOB IIPU BBINIOJHCHUU apI/Iq)MeTI/I‘-IGCKI/IX
nericTBuid. M3ydenune panroHanbHBIX YUCET Ha ’TOM HE 3aKOHUHUTCS, a OyIeT MPOI0IKEHO B Kypce
anreOpsI 7 Ki1acca.

[Tpu 0Oy4eHnn pereHnIo TEKCTOBBIX 3a/1a4 B 5—6 KJ1accax UCIONB3YIOTCS apu(PMETHUSCKUE
npuémsl penieHus. [Ipu 0TpaboTKe BEIYUCIUTEILHBIX HABBIKOB B 5—6 KJIaCCax pacCMaTPHUBAIOTCS
TCKCTOBBIC 3a/Ja4¥ CIICAYIOIIHUX BUAOB: 3a/1a4i HA JABUKCHUC, HA YaCTH, HA ITOKYIIKHU, HA pa60Ty )41
NIPOM3BOIUTEIILHOCTD, HA MPOLIEHTHI, HA OTHONICHUS U TTponopiun. OO0yJaromumecs: 3HaKOMSTCS C
npuéMamMM peuieHus 3adad  1epedopoM BO3MOXKHBIX BapuUaHTOB, y4aTcs paboTaTh ¢
nHpopmarei, mpeacTaBIeHHON B (popMe TaOJIUIl MU AHarpaMM.

B mporpamme yweOHoro kypca «MaremaTuka» IperycMOTpeHO (opMupoBaHUe
IPOTEIEBTHUECKUX aNreOpandyeckux MmpeacTaBieHuid. bykBa kak CHMBOJI HEKOTOPOTO YHCIa B
3aBUCUMOCTH OT MAaT€MaTHYECKOI0 KOHTEKCTa BBOJAMUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HCIONB3YETCS MPEXKIEe BCEro Uil 3alMCH OOIIMX YTBEPXKACHUH M TPEISIOKEHHIA,
(GopMyI1, B YaCTHOCTHU AJISl BBIYMCICHHUS] TEOMETPUYECKUX BEJIMYMH, B KQUECTBE «3aMECTHTEIS»
qHCIa.

B mporpamme yuyeOHoro kypca «MaremaTHKay NpeACTaBICHAa HArsiiHAs TE€OMETpus,
HampaBJIeHHAsT Ha pa3BUTUE OOpa3HOrO MBIIUICHHUS, TMPOCTPAHCTBEHHOIO BOOOPAKEHHUS,
M300pa3uTEIbHBIX YMEHHIN. DTO BaXKHBIN 3TAIl B ©3yUYEHUH T€OMETPUH, KOTOPBIA OCYIIIECCTBISAETCS
Ha HarsIIHO-TIPAKTUYECKOM YpPOBHE, ONHMpAeTCs Ha HAMIATHO-OOpa3HOE  MBIIIICHHE
oOyuaromuxcs. bonpias poiab OTBOAUTCS MPAKTUYECKOUN AEATEIbHOCTHU, ONbITY, SKCIIEPUMEHTY,
MoaenupoBaHuio. O0yyaromuecs: 3HaKOMSTCS ¢ TEOMETPHUECKUMH (PUTypaMH Ha MIIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIINMH KOHPUTypalusiMu, ydaTcsl H300pakaTh UX Ha HETMHOBAHHOMN
U KJeryatoil Oymare, paccMaTpHBAaIOT MX MpocTelinne cBoiicTBa. B mporecce uzydeHus
HaTJISiTHOW T€OMETPUU 3HAHUS, MOTYYEHHbIE O00YJarolIMMHCS Ha YPOBHE HAa4yallbHOTO OOILEro
00pa30BaHus, CUCTEMAaTHU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo yuyeOHOMY IIaHy B 5—6 KjaccaX HU3y4yaeTcs HHTETPUPOBAHHBIN MpeaMer
«MareMaTuKka», KOTOpPbIM BKJIIOYaeT apupMETHUYECKHI MaTepuana U HarjsgHyl0 T€OMEeTpHUIo, a
TaKXe MPOMNEIEeBTUUECKUE CBEACHHS W3 aireOphl, 3JE€MEHTHI JIOTUKM U Hadajla ONHCATeIbHOM
CTaTUCTUKH.

Ha uzyuenue yuebnoeo xypca «Mamemamuxay omeooumcs 340 qacos: B 5 kinacce — 170
yacoB (5 yacoB B Hezelno), B 6 kiacce — 170 yacoB (5 4acoB B HEACIIO).

Aneebpa sBISETCS OOHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA
O6€CH€‘II/IBaeT HU3YUYCHUC NPYTIUX NJUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'0, TAK U TYMaHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TIPOJIOJIKEHUsI 00pa30BaHMs U B TIOBCEHEBHOM KH3HHU.
PazButne y oOyd4aromuxcs HaydHBIX NPEICTABICHUNA O MPOUCXOXKACHUU U CYHIHOCTH
anreOpanveckux aOCTpakimii, Crmoco0e OTpaXEHUs MaTEeMaTUYECKOW HAyKOW SBICHHH U
MPOIIECCOB B TPHPOJEC MU OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHWU W B MPAKTHKE CIOCOOCTBYET ()OPMHPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS M KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anreOpbl o0ecTieynBacT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,



TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NIEWCTBUSL U BBIBOJBI, (DOPMYITHPOBATH yTBepkIeHHs. OCcBOCHHE Kypca anreOpsl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIUXCS: OHM HCHONB3YIOT JEeAYKTHBHBIC H
WHIYKTUBHBIE PACCYXKICHHS, 0000IIEHHE M KOHKPETH3aIlMio, a0CTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe mpeArnonaraeT 3HAYUTETBHBIM OOBEM CaMOCTOSTENLHON AESITeIhHOCTH
00yJaromuxcsi, IOITOMY CaMOCTOSITEIbHOE pEIICHHE 3agad  sBISIETCS — pealiu3aluei
JESTEIIbHOCTHOTO MIPUHIIAIIA 00YyUeHUSI.

B ctpykType mporpaMmMbl yueOHOTO Kypca «Anredpay 111 OCHOBHOTO 001IIeTo 00pa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJAEpKaTeIbHO-METOANYECKHEe JTUHUU: «YHucna U BBIYMCICHUSY,
«AnreOpandeckue BhIpAXKCHUS», «YPaBHCHHsSI U HEpaBEHCTBay», «DyHkiumy. Kaxnas u3 atux
COJIepKaTeNbHO-METOAMYECKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C APYTMMH €ro JUHHSIMH. B Xome m3yueHus y4eOHOTO Kypca oOydaromumcs
MPUXOJUTCS JIOTUYECKU PACCYXkaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH s3bIK. B cBsi3n
C OTHM B TpoTrpamMMmy ydeOHOro Kypca «AnreOpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NpEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIONIHE OBJIaICHUIO 00y4YarOIUMHUCI OCHOB YHUBEPCATHHOTO MATEMAaTHUECKOTO S3bIKA.
ConepkaTelbHOM M CTPYKTYPHOW OCOOEHHOCTBIO Y4eOHOTo Kypca «AIredpa» SBISETCS €ro
UHTEIPUPOBAHHBIN XapaKTep.

Co;[epn(aHHe JIMHUN «Yucaa U BEIYUCICHUS) CIIYXKUT OCHOBOH JJIA HaﬂbHeﬁmeFO N3YUCHUA
MaTeMaTUKH, CIOCOOCTBYeT pa3BUTUIO y  OOYYalOIIMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(OpMHPOBAHNIO YMEHHSI MOJB30BAThCA AITOPUTMAMHM, a TaKXe MPUOOPETEHHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOH XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOI'O OGH.IGFO 06paBOBaHI/I}I CBA3aHO C pallMOHAJIbHBIMU W HPPAlMOHAJIbHBIMU YUCIIAMU,
dbopMHUpOBaHHEM TIPEACTABICHUN O JEHCTBUTEIIBHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YMCIIOBON
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHuUIO.

Conepxanne JByX anreOpandeckux JIMHUM — «AnreOpanyeckue BBIPAKCHUS» H
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHUIO Y 00YUAIOLIUXCS MATEMATHYECKOTO
ammapara, HeoOXO0AUMOTro Ul PeIICHHS 3a/1a4 MaTeMaTHKH, CMEKHBIX MTPEIMETOB M MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOro o0Iero oOpazoBaHHs y4eOHBIM MaTepual
TpyNIHUpYyeTcs BOKPYI pAlHOHAIBHBIX BBIpAKEHWHA. AnreOpa IEeMOHCTPHPYET 3HAYCHHE
MaTeMaTHKU KakK s3bIKa JJIS TOCTPOCHHUS MAaTeMaTHYECKHUX MOJENeH, OMMCcaHUs MpOLECCOB U
SBJICHHM peasibHOro Mupa. B 3amaun oOydenus anreOpe BXOIAT TaKXkKe TalbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOO0XOAMMOro, B YacTHOCTH, Ui OCBOGHHUS Kypca
uHQOpPMATUKN, W OBJAJCHHWE HAaBBIKAMH JIEIyKTUBHBIX paccyxiaeHnil. [IpeoOpazoBanne
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOPAXKEHHUsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxkanrie  (QYHKIMOHAIBbHO-TpaQWUEeCKOW  JIMHUM  HAIEJIEHO Ha  TOJyYCHHE
00yJarmuMuCcs 3HaHUH 0 QYHKIUAX KaK BaXKHEUIIeH MaTeMaTH4eCKONH MOJIEIH JUIsS OTICAHUS U
WCCJICIOBaHMS PAa3HOOOPA3HBIX MPOIECCOB M SBIECHWUW B mpupone W oOmectBe. M3yuenue
MaTepuana CIoCcOOCTBYET PAa3BUTUIO Yy OOYUYAIOIMIMXCS YMEHHUS WCIONb30BaTh pPA3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA sI3bIKAa MAaTEMAaTHKHU — CJIOBECHBIC, CUMBOJIMUECKHE, TpaduyeckKue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJBbTYPBI.

CormacHo yueOHOMY TUIaHy B 7-9 Kitaccax u3ydaeTcst yueOHBIN Kypc «Anredpay, KOTOPBIA
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHHS,
«AnreOpandeckue BEIpAKEHUsS», «Y paBHEHUS U HEPABEHCTBa», « DyHKIINNY.



Ha uzyuenue yueonoco kypca «Aneeopay omseooumcs 306 yacos: 6 7 knacce — 102 uaca (3
yaca 8 Hedenro), 8 8 knacce — 102 uaca (3 uaca 6 nedenro), 6 9 knacce — 102 yaca (3 uaca 6 neoenio).

T'eomempus Kaxk OIMH W3 OCHOBHBIX Pa3JesIOB IIKOJbHOW MaTEMAaTHUKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECIeYnTh W3YYCHHE CBOWCTB W pa3MepoB (UTYp, UX OTHOIICHWA W B3aUMHOE
pacroyio)XeHre, OINMUPAETCs Ha JIOTHYECKYIO, JOKa3aTelbHYI JWHUIO. L[eHHOCTh wu3ydeHHs
reOMETPUH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0YAETCs B TOM, YTO 00YJaroIuiics
VUHUTCSI TPOBOAWTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTHh JIOTUYECKHE YMO3aKIIOUYCHHUS,
JIOKa3bIBaTh HCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPHPHUMEPHI K JIOXKHBIM, MPOBOAUTH
pacCyXJIeHHs «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIHMPOBATH OOpaTHBIE
YTBEPKJICHHUSL.

Bropoil nienbro u3yyeHuss FeOMETPUM SIBIISIETCSL UCIIOIb30BaHUE €€ KaK MHCTPYMEHTa IIPU
PELICHNN KaK MaTeMaTUYECKUX, TaK U IMPAKTHYECKUX 3a/1a4, BCTPEUAIOIUXCS B PEAIbHOU KU3HU.
OOyuaronuiics MODKEH HAYYUTHCS ONPENEIUTh T'€OMETPHUECKYIO (Urypy, ONHCaTh CIOBAMHU
JAHHBIN 4epTEX WM PUCYHOK, HAWTHU TUIONIA/1b 3€MEIBHOTO Y4acTKa, pacCUNTaTh HEOOXOAUMYIO
JUIMHY ONITOBOJIOKOHHOTO Ka0ens win Tpedyemble pa3Mepbl Trapaxka JIjs aBTOMOOHIIA. DTOMY
COOTBETCTBYET BTOpasi, BBIYMUCIMTEIbHAS JIMHUSA B M3ydeHUU reomerpuu. llpn pemenun 3agau
NPaKTUYECKOTO XapakTepa 00y4JaroMMNCs YIUTCS CTPOUTh MaTeMaTHYECKUE MOJIEIH PeabHbBIX
JKU3HECHHBIX CUTyallud, IPOBOJMTH BBIYMCIEHUS U OLICHUBATH AaJEKBATHOCTb IOJIYYEHHOIO
pe3yibTara.

Kpaitne BakHO MOAUYEPKHUBATH CBA3M T€OMETPUU C JPYTUMH Y4eOHBIMU IpEeIMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHUS  TIEOMETPUYECKUX  GUryp W TOHSATHI,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOTYYCHHBIX YMEHUH B (PU3HKe U TEXHUKE. DTU CBSI3U HamOoJee
SIPKO BHJIHBI B TeMaX «BekTope», « TpUroHOMETpHUYeCKHe COOTHOIICHHs», «MeToa KOOpAMHAT
u «Teopema ITucdaropay.

VYuebHbIit kypc «l'€oMeTpus» BKIIOUYAET CIICAYIONIME OCHOBHBIC Pa3/Ciibl COICP>KaHMUS:
«['eomerpuueckne ¢Gurypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYHUHY,
«/lexapToBBl  KOOpAMHATBI Ha  INIOCKOCTW», «BeKTopwl», «/IBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mog00us».

Ha usyyenue yuebnozo xypca «I'eomempusiy omeooumcs 204 uaca: 6 7 knacce — 68 uacos
(2 yaca 6 nedenw), 6 8 knacce — 102 uaca (3 uaca 6 neoenio), 6 9 knacce — 68 uacos (2 uaca 6
Heoe).
COJEPXXAHUE OBYUYEHUSA
5 KJIACC

HartypaJjbHble 4ucia 4 HyJIb

Harypanbnoe umcno. Psg marypampHbix umcen. Yucino 0. M3o00pakeHne HaTypadbHBIX
Yucesl TOYKaMHA Ha KOOPAMHATHOU (YMCIIOBOM ) TIPSIMOIA.

[To3uumonHas cucrema cumcieHus. Pumckas Hymepauus Kak MPUMEP HEMO3WIIMOHHOMN
CUCTEMBI CUHUCIICHUS. I[€C}ITI/I‘-IH3.$I CHUCTEMA CHUCIICHUA.

CpaBHEHHE HaTypalbHBIX YHCEJ, CPaBHEHHE HATypalbHbIX 4uced ¢ HylnéM. CrocoOsl
cpaBHeHUs. OKpyTJIeHHE HaTypabHbIX YUCEIL.



CiokeHre HaTypajbHBIX YUCEN, CBOMCTBO HYJISI PH CIOKEHUH. BhIunTaHUE KaK ACHCTBHE,
o0paTHOE CIIOKEHHMIO. YMHOXXEHHE HAaTypalbHBIX YHCEN, CBOMCTBA HYJIS U E€AMHULIBI MpU
yMHOXXEHUH. [leneHue kak aelicTBue, oOpaTHOe YMHOXeHHMIO. KOMIOHEHTH! AEHCTBUM, CBA3b
Mexnay Humu. [IpoBepka pesynbpTata apudmermueckoro AeicTBusa. l[lepeMecTurensHoe u
COUETAaTEIbHOE CBOWMCTBA (3aKOHBI) CIOKEHUS M YMHOXKEHHS, PacCHpeleIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnons3oBanne OykB Al 0003HAUEHHs] HEM3BECTHOTO KOMIIOHEHTA M 3allMCH CBOMCTB
apu(METHUECKUX ACHCTBUI.

I[e.HI/ITe.HI/I W KpaTHBIC YHCJia, Pa3JIOKCHUC Ha MHOXKUTCIIN. HpOCTble 1 COCTAaBHBIC UHCJIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoOM.

Crenenb C HaTypajdbHBIM I[IOKa3zaTejeM. 3aluch YWCIa B BHUJIE CYMMBI Ppa3psIHBIX
ClIaraeMbIX.

UucnoBoe BbIpakeHUE. BpluncieHnEe 3HAYEHUW YHCIOBBIX BBIPAXKEHUM, MMOPAIOK
BBITIOJTHCHU A I[CﬁCTBHfI. Wcnonp3oBanue npu BBIYUCIICHUAX NEPEMCCTUTCIILHOT O u
COUYETATEeNILHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS, pacIlpelenTeIbHOTO CBOWCTBA
YMHOXEHHSL.

Apoon

[IpencraBnenue o ApoOH Kak crmocobe 3amucu 4acTu BeauuuHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE U HepaBUIbHBIE ApoOu. CMemanHast 1poOb, MpeICTaBlIeHNe CMEIIaHHOM IpoOH B
BU/IC HENPAaBWIBHOW JApOOM W BBIACNEHHE LEJIOW YacTH YHCIa W3 HENPaBIIBHOH Ipoou.
N3obpakenue nqpodeit Toukamu Ha YUCIOBO# npsiMoii. OcHOBHOE CBOMCTBO ApoOu. CokpaleHue
npobeit. [TpuBenenue apoobu Kk HoBOMY 3HameHaTet0. CpaBHEHHE TPOOECH.

CrnoxeHue W BbIYMUTAHUE NpoOel. YMHOKEHHUE W JCJICHHE ApoOei, B3auMHO oOpaTHBIC
I[pOGI/I. Haxoxcz[eHHe HJaCTH LCJIOro U 1ICJ0ro 1o €ro 4yactu.

Hecstuunas 3anuck apobeii. [IpencraBieHue necaTHIHON ApoOu B BHIEC OOBIKHOBEHHOM.
N3o0pakeHne ACCATUYHBIX IpoOel TOYKaMH Ha YHCIOBOM mpsMon. CpaBHEHUE IECATUYHBIX
IpoOeii.

ApudmeTndeckne IeHCTBUS C JECATUIHBIME Ipo0siMu. OKpyriieHUe NeCATUYHBIX TIPOOei.

Pemmenne TekcTOBLIX 33124

Pemennie TekcTOBBIX 3ahay apudMeTHdeckuM crocoOoM. PereHue jgormueckux 3ajad.
Pemenue 3amay mepebopoM BCeX BO3MOXKHBIX BapUaHTOB. MCHONB30BaHUE MPU PEIICHUH 33]a4
TaOJIMI] U CXEM.

Pemenue 3amau, conepkaniyx 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYMHBI: CKOPOCTh, BpeMS,
paccTosiHue, IIeHa, KOJMYEeCTBO, CTOMMOCTb. ENWHUIBI M3MepeHus: macchl, 00bEMa, LIEHBI,
paccTosiHus, BpeMeHHU, CKOPOCTH. CBA3b MEXAY €UHULIAMU U3MEPEHUS KaXK0M BEJIMUMHBI.

Pemenre oCHOBHBIX 3a/1a4 Ha JPOOH.

HPGI[CTaB.HeHI/IG JaHHBIX B BUJC TaG.HI/IL[, CTOJIOYATHIX AuarpamMmm.



Harasinnast reomerpust

Harnsaneie npencraBineHus o Gpurypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. Yroi. [IpsMoi, ocTpslil, Tymoll u pa3BEPHYTHIN

YTJIBL.

JnuHa oTpe3ka, METpUYECKHE €AUHULbl JUIMHBL. [[nMHa JoMaHOW, mnepuMeTp
MHOTOYyroJbHUKA. I3MepeHne U MOCTPOCHHE YIII0B € TOMOIIBIO TPAaHCIIOPTHPA.

Harnsigasle npencraBienust o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIbHHUK,
KBaJIpaT, TPEYTroJIbHUK, O paBEHCTBE (QUTYP.

N3o0paxenue puryp, B TOM unciie Ha kierdatoi Oymare. [loctpoenue kondurypanmii u3
yacTeil mpsiMoii, OKPY>KHOCTH Ha HEIMHOBAHHOM M KieTyaToi Oymare. Vcronp30BaHue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHHUKA, KBAApaTa.

[Tnomane IpsMOYTOJNBHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPAMOYIOJbHUKOB, B
TOM 4Hcie Guryp, n300pakEHHBIX Ha KieT4aToi Oymare. EqMHUIIBI H3MEpeHus TUIOIIA/IH.

Harnsnnuele npeicTaBieHus O — HPOCTPAHCTBEHHBIX — (UTypax:  MPSIMOYTOJIbHBIH
napajenenunen, KyO, MHOrorpaHHUKH. I3o0paxeHne MpOCTEWIIMX MHOTOTPAHHUKOB.
PazeépTku kyba um mapamnenenunena. Co3gaHue Mojelied MHOTOTPAaHHMKOB (U3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

O0BEM psAMOYToIBHOTO Napaenenunena, kyoa. Enununb: nsmepenus oobEMa.
6 KJIACC
HarypanbHble ynciia

Apudmerndeckne AEWCTBUS € MHOTO3HAYHBIMM HAaTypaJbHbIMHM 4uclIaMH. YucIoBbIe
BBIPQ)KEHUS, MOPAIOK JCHCTBHIM, MCHOIB30BaHUE CKOOOK. Vcmonb30BaHME MPHU BBIYHCICHUSAX
IIEPEMECTUTENIBHOIO U COYETATEIBHOIO CBONCTB CIIOKEHUS U YMHOKEHUS, PaCIPEICIINTEIbHOIO
cBoiicTBa yMHOKeHUsA. OKpYIJIeHuE HaTYPaJbHbIX YHCEI.

Jlenutenu W KpaTHbIE 4Hcla, HAHOONbIIMKA OOIIMI nenuTens M HauMEHbIee oolliiee
KpatHoe. [leTMMOoCTh CyMMBI M TPOU3BEIeHHS. J{eNeHne ¢ 0cTaTKoM.

Apoou

OObIKHOBEHHAs! 1po0b, OCHOBHOE CBOWMCTBO JIpoOH, cokpaiieHue apobdeii. CpaBHeHUE U
ynopsounBanue Ipoodei. Penienne 3ajau Ha HaAXOXKJIEHHE YacTHU OT LIEJIOTO M LIEJIOro IO €ro
yactu. J[poOHOe uMcio Kak pesynbrar naeneHus. IlpencraBieHue AecaTHYHON ApoOU B BUIE
OOBIKHOBEHHOM JpOOM W BO3MOXHOCTH TIPEACTABICHHUS OOBIKHOBEHHOW IpoOM B BHJE
necaTuyHol. JlecsTuyunble ApoOM M MeTpuyeckas cucremMa mep. ApupMeTHuecKue NEHCTBHS U
YHCIIOBBIE BBIPAXKEHUSI C OOBIKHOBEHHBIMU U JIECTUUHBIMU JIPOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHOIIEHHH. Macmrtab, mnpomnopuus. [Ipumenenue
IIPONIOPLUI IIPU PELIEHUY 3a1a4.



[TonsiTue npoueHTta. Belunciaenue npoueHTa OT BEIWYUHBI U BEJIMYMHBI 110 €€ MPOLEHTY.
BripaxkeHue mponeHTOB JeCATUYHBIMU ApoOsimu. PemieHue 3amad Ha NpoleHTHl. BwipakeHue
OTHOILICHHUS BEJIMYMH B MPOLICHTAaX.

ITono:kuTEAbHBIE H OTpUIATEC/IbHBIC YUC/IA

IlonoxurensHbIC U OTPULATCIILHBIC UM CJIA. Heﬂble quclia. MO,Z[yJII: qucia, rcoMeTpuiccKas
WHTEpIpeTanus Monyis uucia. M3o0paxxeHue ducen Ha KOOpPAMHATHOW TpsiMoi. YucioBwie
npoMexyTku. CpaBHeHHEe 4ncel. ApudMeTHYeCKHe [ICHCTBHS C TOJOXKHUTEIBHBIMU U
OTpULATENIbHBIMU YUCIIAMHU.

[TpsimoyronbHasi cucTeMa KOOpAMHAT Ha IMIOCKOCTH. KoopauHaThl TOUKM Ha IIOCKOCTH,
abcuucca u opaunara. [loctpoenue Todek u GUryp Ha KOOPAMHATHOM MIOCKOCTH.

BykBeHHbIe BbIpasKeHU st

[Ipumenenue OyKB ISl 3alIUCH MAaTEMATHYECKUX BBIPAXKEHUN W TpemiokeHuii. CBoicTBa
apudMeTHUeCKuX JIeHCTBUNA. ByKkBeHHBIE BBIpaXEHHMS M YHCIOBBIC IOJACTAaHOBKHU. BykBeHHBIE
pPaBEHCTBA, HAXOXKICHHWE HEM3BECTHOTO KOMIIOHEHTa. MDopMysbl, (OpMynbl IepuMeTpa U
IUTIOINAAM MIPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa napaienenumnena 1 Kyoa.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad apuMETHUECKHM crocoOoM. PemieHune normyeckux 3amad.
Pemenue 3a1au mepe6OpOM BCeX BOSMOXKHBIX BAPUAHTOB.

Pemienue 3anau, conaepkaiux 3aBUCUMOCTH, CBA3BIBAIOLINX BEJIMUMHBI: CKOPOCTh, BpEMS,
paccrosiHue, IIeHa, KOJMYECTBO, CTOMMOCTh, MPOU3BOAMTEIBHOCTh, BpeMs, OO0BEM padOTHI.
Eaununel u3mepeHusi: Macchbl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBS3b MEXKIY
€IMHUIIAMU U3MEPEHUS KaXKI0M BEJIMUUHBI.

Pemenue 3amad, CBsI3aHHBIX C OTHOIIEHWEM, MPOMOPIMOHAIBHOCTHIO BEJIUYHH,
MPOIICHTaMU; PEIICHNE OCHOBHBIX 3a/1a4y Ha APOOH M MPOIICHTHI.

OueHka U NpUKUJIKA, OKpyriieHue pesynbrara. CoctaBieHne OyKBEHHBIX BBIPKEHUU I10
YCIIOBHIO 33]1a4H.

[IpencraBneHne MaHHBIX C MOMOIIbI0 TaOnwm u auarpamMm. CronOyareie AWarpamMMbl:
YTeHHE U OCTpoeHUe. YTeHne KPyTroBbIX JUarpamm.

Harasinnas reomerpust

Harnsaneie npencraBnenust o Gpurypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHoe pacnoniokeHHe J[ABYX TMpPSIMBIX Ha IUIOCKOCTH, MapajulelibHble MpsMBbIE,
NEPHEHAUKYJIAPHBIE IpsMbIE. M3MepeHne pacCTOSHUN: MEXAYy ABYMS TOYKAaMHU, OT TOYKH IO
MPSMOM, ITTMHA MapIIpyTa Ha KBAJpaTHOM CETKE.

M3mepeHne M INOCTPOCHHE YIVIOB C IMOMOUIBIO TPAHCHOPTHPA. BHUABI TPEeyroabHUKOB:
OCTPOYTOJIbHBIM, TMPSIMOYTOJBHBIN, TYMOYTOJIbHBINA, pPaBHOOEIPEHHBIM, PaBHOCTOPOHHHIMA.
YeThIpEXYroJIbHUK, TPUMEPBI YETBIPEXYTOIbHUKOB. [IpAMOYroabHUK, KBaapaT: UCIOJIb30BaHUE



CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. Mizo0paxkeHue reoMeTpruueckux (Guryp Ha HEJIMHOBAHHOM
Oymare c MCIIOJIb30BaHMEM LUPKYIs, JUHEHKH, yrojbHHMKa, TpaHcnopTtupa. [loctpoeHus Ha
KJIET4aToi Oymare.

[lepumetp MHOTOYTONBHUKA. [TOoHATHE MUTOMANN GUTYPBI, €MHHUIIBI ©3MEPEHHS TTOLIA/IH.
[TpubnnxEHHOE N3MEpeHHe TUIOMAAN (GUryp, B TOM YHCIIE Ha KBaApaTHOH ceTke. [Ipubnmxénnoe
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, IJIOLIAAN KpyTa.

CuMmmMmeTpus: IeHTpajIbHasA, OCEBasi U 3epKAJIbHASI CHMMETPUH.

[TocTpoeHne CUMMETPUUHBIX QUTYD.

Harnsgaele mpencraBieHHss O NPOCTPAHCTBEHHBIX (urypax: mHapauienenunen, Kyo,
npu3Ma, THpaMHIa, KOHYC, IMIMHAD, map u cdepa. M300paxkeHnue MpocTpaHCTBEHHBIX (DUTYD.

[Ipumepbl  pa3BEPTOK  MHOTOTPAaHHUKOB, MWIMHApa W KoHyca. Co3zgaHue wmojeneu
IPOCTPaHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, MIACTUIIMHA U JPYTUX MAaTEPHAIIOB).

[lonarue oO6béMa, enquHHUIBI U3MepeHust 00béMa. OOBEM NMPSIMOYTOJIBHOTO MapalieenuIesa,
KyOa.

AJITEBPA
7 KUIIACC

Yucua v BbIYUCICHUSA

JpoOu 0ObIKHOBEHHBIE U IECTUYHBIE, IEPEXO0/1 OT OHOM (hOopMBI 3arucu Jpo0eit K Apyroi.
[lonsTHE panMOHANBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YNOPSIOYMBAHUE PALMOHAIBHBIX YHCEIN.
Apudmerndeckue NeHCTBHS ¢ pallMOHATLHBIMU YnciaamMu. Pemenne 3a1a4 u3 peanbHOU MPaKTUKH
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTeNeM: OIpeaesieHHe, MpeoOpa3oBaHNue BhIPAXXEHUI Ha
OCHOBE OIpeJieNIeHus], 3auch 00abIuX yucen. [IpoeHTsl, 3anuch NPOLEHTOB B BHUAE ApoOU U
poOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 3aJa4ud HA MPOICHTHI, PELICHUE 3a]a4 U3 pealbHOU
MIPaKTHUKH.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE Ha MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsIMast U 0OpaTHasi MPONOPLIHMOHATBHOCTH.

Aaredpanyeckue BbIpasKeHHUs

IlepeMeHHBIE, YNCIIOBOE 3HAYCHHUE BBIPAXKCHUSA C IEPEMEHHOM. JlomycTHMBIE 3HA4YECHUS
nepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEX/Ty BETUUMHAMHU B Bue (hopmynbl. Beruncnenus
no ¢opmynam. [IpeoOpasoBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIC BBIPAKCHUS,

npaBwia MpeoOpa3oBaHusl CyMM M MPOW3BEACHUM, MPaBUIIa PACKPBITHS CKOOOK M TPHUBEICHUS
MOAOOHBIX ClaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.



OpnHounenbl 1 MHOrowsieHbl. CreneHb MHOrouwieHa. ClioKeHue, BBIYUTaHUE, YMHOKECHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOXKEHHMS: KBagpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaapaToB. Pa3inokeHre MHOTOYIEHOB HA MHOXKUTEIH.

YpaBHeHUs M HEpaABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHHs, NpaBuiIa IpeoOpa3oBaHUs YpaBHEHHs, PaBHOCUIBHOCTb
YpaBHEHUU.

JIuHeitHoe ypaBHEHHE C OJHOM MEPEeMEHHOM, YHUCIO0 KOpPHEW JIMHEHWHOIO0 YpaBHEHUS,
pellieHre JMHEWHbIX ypaBHeHHU. CocTaBieHHWE YpaBHEHUW IO YCJIOBUIO 3aaaud. PermeHue
TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUMN.

JluneliHOe ypaBHEHHUE C JBYMs MEPEeMEHHbIMU M ero rpaguk. Cucrema OBYX JTHHEHHBIX
YPaBHEHMH ¢ JByMs INEpeMEHHbIMHU. PellieHMe cuUCTeM ypaBHEHHMH cIOCOOOM MOACTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a7a4 C IOMOILBIO0 CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunata touku Ha npsimoil. YuciioBele ImpoMexyTkH. PaccrosiHue Mmexny IByMms
TOYKaMU KOOPAUHATHOU IIPSIMOM.

[IpsimoyronpHas cucrema koopauHaT, ocu OX m Oy. Abcuucca ¥ opAMHATa TOYKM Ha
KOOPJMHATHOW TIUIOCKOCTH. I[lpumepnr rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpadukos
peanbHbIX 3aBucuMocteil. [lonstue pynkuuu. ['paduk pynkuuu. CpoiictBa pyHkuuid. Jlnnernas
bynknus, e€ rpaduk. ['padbuk dpyakumn y = [X|. I'paduueckoe penieHne IMHSHHBIX YpaBHECHUHN U
CUCTEM JIMHEHHBIX YPABHEHUMN.

8 KUIACC

Yucsa ¥ BBIYUCICHUSA

KBaaparueiii kopeHp u3 4yucia. [loHsTue 00 uppanwoHadTbHOM uucie. JlecsaTudHbIe
npUOIKEHUs UPpAllMOHATBHBIX uncen. CBolicTBa apupMETHUECKUX KBAJAPATHBIX KOPHEU U HX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
yucna.

Crenens ¢ 1enbIM II0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YHCa.

Anredpanyeckne BbIPaKeHUS

KBaaparHbIil TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoO6b. OCHOBHOE CBOMCTBO anreOpanueckor apoou. ClioxeHue,
BBIUMTAHUE, YMHOXKEHHE, JCNIEHUE anreOpandeckux IpoOeil. ParmoHanbHbie BRIPAKCHHS U HX
npeoOpa3oBaHueE.

YpaBHeHHUs M HEpaBEHCTBA

KBanparHoe ypaBHeHuWe, (Gopmylia KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema Buera.

Pemenue ypaBHEHHMIA, CBOASIIMUXCA K JMHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
panuoHaIbHEIE YPAaBHEHHUS.



I'paduueckas mHTEpHpeTalys ypaBHEHUN C ABYMS NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU. [ [puMepbl pelieHns CUCTEM HEJTMHENHBIX YPAaBHEHUM C IBYMSI
NEPCMCHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CocoOoM.

Uucnosble HEpaBeHCTBA U HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IIEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHOW. CHcTembl
JIMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHOMN.

DOyHKIUHA

[Tonsitne ¢ynkiuu. OO6IacTh ONpeACICHHs] 1 MHOKECTBO 3HadeHUH (PyHKIuu. CrocoObl
3ananus QyHKIUH.

I'papux ¢ynkumn. YUrenue cBoiictB (ynkmuu mo e€ rpaduxy. Ilpumepsl rpadpukos
(GYHKIMIHA, OTpaKAIOIINX peaTbHbIE MTPOIECCHI.

OYHKINH, ONMUCHIBAIONINE TPSIMYI0 B OOpPaTHYIO MpPOMOPIIMOHAIBHBIC 3aBUCHMOCTH, HX
rpaduku. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemenre ypaBHeHHit i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucua v BbIYUCICHUSA

PannonanbHbIe YKclia, UPpAMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIC EeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHBIE 4YHCIIa KaK OECKOHEUHBIC
JecsITUUHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKTY MHOKECTBOM JIEHCTBUTEIIBHBIX

4yuceln U KOOPAUHATHOU NPSMOM.

CpaBHEHUE NEHCTBUTENBHBIX 4YHCEN, apu(METHUECKUE ACUCTBUS C JEHCTBUTEIHHBIMU
YUCIIaMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEILHOCTD IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHE BETUYMHBI, TOYHOCTh NpuUONIkeHus. OKpyTIeHHe 4YHCell.
[Ipukuaka u olleHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOAIIMXCS K TMHEHHBIM.

KBanpaTHoe ypaBHeHue. Penienne ypaBHeHUM, CBOAIINXCS K KBapaTHbIM. bukBapaTHoe
ypaBHeHuE. [IpuMepshl pelieHusi ypaBHEHH TPEThed M YETBEPTOM CTEMEHEW pa3ioKeHUEM Ha

MHOXUTCIIN.

Pemenue npoOHO-panioOHaIBHBIX ypaBHEHUH. Perenne TeKCTOBbIX 3a/1a4 allre0pandecKium
METOJIOM.

VYpaBHeHHe ¢ IByMsI MepeMEHHbIMH U ero rpaduk. PemeHue cuctem IBYX JHMHEWHBIX
YPaBHEHUH € ABYMs NepeMEHHBIMU. PerieHue cucreM ABYX ypaBHEHHUH, OJHO W3 KOTOPBIX



JUHEWHOe, a Jpyroe — BTOpOH cTemneHu. I'paduueckas HHTEpHpeTanus CUCTEMBbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 33714 anreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEHHBIX HEPABEHCTB C OJHOM NEpeMeHHOW. PemieHune cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHele HepaBeHCTBA. ['paduueckas WHTEpIpeTaIUs
HCPABCHCTB U CUCTCM HCPABCHCTB C JIBYMs ICPCMCHHBIMHU.

DOyHKIUHA

Ksanparuunas ¢ynkuums, e€ rpapux u cpoiictBa. [lapaGona, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITblL.

I'paduxu Gpymxmmii: y =kx, y=kx +b, y=k/x, y =x3, y=Vx, y = x| , # uX CBOicTBa.
YucJi0oBbIe MOCJIe10BATEIbHOCTH U MPOrPeccHu

[TonaTHe 4yMCIOBOM MOCIENOBATENHLHOCTU. 3a/laHUE IMOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To YieHa.

ApudmeTrndeckast U reoMeTpuueckas mporpeccuu. opmyIiel N-To wieHa apudMeTHIeCKON
Y TEOMETPUYECKOUN MPOTrPECCHid, CYMMbI MEPBBIX N YIECHOB.

N3o00pakeHne 4iIeHOB apu(PMETHUYECKONM W TE€OMETPUUYECKOW MPOTPEecCHi TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIIN U SKCIIOHEHIIMATILHBIA pocT. Cl10KHBIE IPOLIEHTHI.

I'EOMETPUA

7 KIIACC
HauanpHblie nonsTus reomerpuu. Toudka, mpsiMasi, OTPE30K, Jyd. YTos. Buusl yrios.
Beptukanbaeie W cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.

[TapamienbHOCT ¥ NEPIEHAUKYJIAPHOCTD IIPSMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM cUMMETpHUH. [Ipumepsl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE IOCTPOEHHUS C MOMOIIBIO IIUPKYJIS U JIUHEHKU. TpeyroiapHuK. BeicoTa, Mmeauana,
OuccekTpuca, uX CBOMCTRBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojabHUKA.

CroiicTBA W TMpU3HAKA PaBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Hakum paBeHCTBA
TPEYTrOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapajUleNbHbIX NpsiMbIX. CymMMa YIJIOB TpeyrosibHMKa. BHeliHue
YTJIbI TPEYTOJIbHUKA.



[IpsamoyronbHbI TpeyroabHUK. CBOMCTBO MeIHMaHbBl MPSIMOYTOJIBHOIO TPEYTrOJbHUKA,
npoBeEHHOW K rumnoreHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJNBHBIX TPEYroJbHUKOB.
[IpsimoyrombHbBIN TPEYroIbHUK C yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEeM yriie U 0oJbLIeH CTOpoHE TpeyroabHuKa. [leprneHaukynsap 1 HaKIOHHAas.

['eomeTpuyeckoe mecto TodeKk. buccekTpuca yria W CEepeAUHHBIA MEPNEHAUKYISP K
OTPE3KY KaK r€OMETPUYECKUE MECTa TOUYEK.

OKpyXHOCTb W KpYyI, Xopjla M JAuamMeTp, MX CBOIcTBa. B3anmHOe pacmonoxeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyIas K OKpykHOCcTU. OKpy>KHOCTb, BHUCaHHasI B yTOJI.
Brircannas u onvcanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronpHuku. [lapamnenorpamMm, €ro mpu3HakKu W CBOMCTBa. YacTHbIE ciaydau

napajiesorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaapaT), UX NMpPU3HAKU U CBoiicTBa. Tpamenms,

paBHOOOKas Tpameuus, e€ cBoicTBa U npu3Haku. [IpsmoyroabHas Tpanenus.

Meron ynBoenus Menuansl. LleHTpanbHas cummerpusa. Teopema @aneca u Teopema O
MPOMOPLUOHAIIBHBIX OTPE3KaX.

Cpennuie TMHUM TPEYrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[TonoGue TpeyronbHUKOB, KoddduimenT nomxodus. [Ipu3zHakun momodus TPEyroJbHUKOB.
[Tpumenenne mogo0us MPH peICHUH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa momaneit reomerpuueckux ¢Guryp. @opmynbsl Ais MIIOMIATN TPEYrojJbHHKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IMAAeH MoK0OHBIX Guryp.

Brruncnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTyaToil Oymare.
Teopema [Tugaropa. [Ipumenenne reopemsl [Iudaropa npu pemeHnn nNpakTHUECKUX 3a4a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOT0 yIjia MPSMOYrOJBHOTO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerprueckue GyHKuu yrios B 30, 45 u 60°.

BrnucanHble W LEHTpanbHBIE YIUIBI, YIOJ MEXIY KacaTeIbHOM MU XOPHOH. YTIIBI MEXIY
XOpAaMH U CeKyIIMMH. BricaHHBIE M ONMCaHHBIE YETBIPEXYTONBHUKU. B3auMHOE pacronoxeHue
IBYX okpyxHocTel. Kacanue okpykHocteil. O0ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanresc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
DopMyIIbI IPUBEICHUS.

Pemwienne TpeyronpHHKOB. TeopemMa KOCHHYCOB M TeOopeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moao6us. [1og061e COOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema o MPOU3BEICHHH OTPE3KOB XOPJI, TEOPEMBI O TPOM3BEACHUN OTPE3KOB CEKYIINX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bektop, nmuHa (MOJynb) BEKTOpa, COHANpaBlIE€HHBIE BEKTOPBI, TMPOTUBOIOJIONKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BeKTOpA.
CkansgpHO€e MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJI1 HAX0XKACHUS JUIMH U YIJIOB.

JlexapToBbl KOOpPAMHATBI HAa IUIOCKOCTH. YPaBHEHUS MPSIMOM U OKPYKHOCTH B
KOOpJMHATAX, [IEPECCUECHUE OKPYKHOCTEN U MPSAMBIX. METON KOOpAMHAT U €T0 IPUMEHEHUE.

[TpaBuiibHBIE MHOTOYTOJBHUKH. J{TMHA oKpyxkHOCTH. ['pagycHas u paauaHHas mepa yria,
BBIUKCJIEHHE JUIMH OyT OKpykHOCTel. [1nomans kpyra, cektopa, cermMmeHTa.

JIBM>KEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETPHUH (QUTyp (3J1€MEHTapHbIE IPECTABICHHUS).
[TapamensHbiit nepenoc. I10BopoT.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MpOrpaMMbl ydyeOHOro kypca «Marematukay
XapaKTEepPU3YIOTCS:

1) maTpuoTHYecKoe BOCIHTAHME:NIPOSBICHUEM HHTEpeca K MPOIUIOMY U HACTOSILEMY
POCCHICKON MaTEMATHUKH, IEHHOCTHBIM OTHOIIICHHUEM K JTOCTHIKEHUSM POCCUICKUX MAaTEMATHKOB
U POCCUICKON MAaTeMaTU4ECKOM LIKOJIBI, K UCIIOIB30BAHUIO OTUX JOCTHKEHHUM B IPYTrUX HAyKax
U IPUKJIAAHBIX cdepax;

2) TPasKIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIUTAHUE: TOTOBHOCTHIO K BBIMOJIHEHHIO
00s13aHHOCTEH TpaXIaHWHA W pPEATH3aldd €ro MpaB, MPEACTABICHHEM O MaTeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSA pa3IMYHBIX CTPYKTYp, SBJICHUH, NPOIEAYp TIPakJaHCKOTO
obmecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO dTHYECKUX TPOOIIEM,
CBA3aHHBIX C MPAKTUYCCKUM TPUMCHCHHCM ,Z[OCTI/I)KCHI/Iﬁ HayKH, OCO3HAHHUCM BaKHOCTU
MOPaTbHO-ITHYECKHIX TPUHIIUIIOB B IETEILHOCTH YIEHOTO;

3) TpyaoBOe BOCIMTAHME: YCTAHOBKON Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTHYCCKUX
3aJa4  MaTEMAaTHUYECKON  HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH  MaTEMAaTHYECKOTO
00pa3oBaHus Ha MPOTSHKCHUHU BCEH KU3HHU JUIs YCICHIHOW MPO(ECCHOHANIBHON e TeTbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOEHHEM WHAMBHIYaTbHOMN
TPaeKTOPUU 00PA30BaHKS U )KU3HEHHBIX TUIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEH;

4) 3cTeTHYecKoe BOCHUTAHHME: CIIOCOOHOCTBIO K IMOIMOHAIBHOMY W JCTETHYECKOMY
BOCIIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajau, PELICHWH, pacCyXICHHH, YMEHHMIO BUICTb
MaTeMaTHYECKNe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOr0 MO3HAHHWSI: OPUCHTAIMECH B JCATEILHOCTH Ha COBPEMCHHYIO
CUCTEeMY HAay4YHBIX TIPEICTABICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUS UEJIOBEKa,
OpUpoabl M OOIIecTBAa, MOHMMAHHEM MAaTeMaTH4YecKOW HayKu Kak cdepbl 4YeloBe4YeCcKOn



ACATCIIBHOCTH, OTaIlOB ec Pa3sBUTUA U 3HAYUMOCTH IJId PA3BUTHA LHUBUIIM3AlUU, OBJIAJICHUCM
SI3BIKOM MaTEMAaTHKH M MaTeMaTHICCKOM Ky.]'leypOﬁ KaK Cp€ACTBOM IIO3HAHUSA MUPA, OBJIaICHUEM
HpOCTeI\/'IH_II/IMI/I HaBbIKaMU HCCHCHOB&TCHLCKOﬁ ACATCIIBHOCTH,

6) pu3uueckoe BocnuTanue, GOpMUPOBaAHHE KYJIbTYPhI 310POBbS H IMOIMOHATHHOTO
0J1aronmoJiy4usi: TOTOBHOCTHIO TNPUMEHSATh MaTeMaTHYeCKHWe 3HAHMS B HMHTEpecax CBOETo
3JI0pOBbsI, BEJICHHsI 37J0pPOBOr0 00pa3a *HU3HH (3710pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXUM
3aHATUA W OTHbIXa, peryispHas ¢u3nueckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa
peduiekcuu, MpU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOTO e MPaBa APYroro 4YeJI0BeKa;

7) 3K0JI0OTHYeCKOe BOCIIUTAHUE: OpPUCHTAIMCH HA MPUMECHEHHE MaTeMaTHYSCKUX 3HAHUN
JUI peleHus 3a7a4d B 00J1aCTH COXPAHHOCTH OKPY>KAIOILIEH cpesibl, INIaHUPOBAHUS ITOCTYIKOB U
OLICHKM WX BO3MOXHBIX IOCIEACTBUH Il OKPY)KAIOLIeH Cpenbl, OCO3HAHUEM TIJI00aJIbHOTO
XapakTepa 3KOJOrMYECKUX Ipo0sIeM U MMyTel UX pelIeHus;

8) amanTamMs K W3MEHSIIOIIMMCS YCJOBHSIM CONMAJIbHOH W NPHUPOIHOM
CPeAbI:TOTOBHOCTBIO K ACHCTBUSM B YCIOBHUSAX HEONPEAECIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUUECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHUX
Jtofiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTBITA IPYTUX;

HE00X0IMMOCTBIO B (DOPMUPOBAHHM HOBBIX 3HAHWUU, B TOM 4Hcie (OPMYJINPOBATH HJIEH,
HOHATHS, TUIOTE3bl 00 00BEKTaxX U SBICHUSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
neQUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHIUMATEH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOUIMM KOHTpMEp, KOPPEKTHPOBaTh IPUHUMAEMble DPELICHUs M JEHCTBHUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBHS
Ba3oBrble JJornueckue aeiicTBUA:

BBISIBJISITH M XapaKTE€PH30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUH MEXIy MOHATHSAMH, (OPMYJIHPOBAaTh OMNpEJENICHNs TOHATUH, YCTaHABIMBATH
CYIIECTBEHHBIA MPHU3HAK KIacCH(PUKAIIUU, OCHOBAHUS ISl 00OOIICHUS U CpaBHEHUS, KPUTEPUHU
MIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh U MPeoOpPa3OBBIBATh CYXKICHHS: yTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHIUYHbIE, YACTHbBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (haKTax, JaHHBIX,
HAOJIOJICHUSAX U YTBEP)KICHUSX, MpeAsiaraTb KPUTEpUU IJIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI 110 aHAJIOTHH;

pa30buparh J0OKa3aTeNbCTBA MaTEeMaTHUYECKUX YTBEp)KIEHUH (IpsMble W OT MPOTHUBHOIO),
MPOBOAMTH CAMOCTOSATEIHLHO HECTIOKHBIC I0KA3aTeIhCTBA MAaTEMATHUECKHUX (DAKTOB, BRICTPANBATh
apryMeHTalu0, MPUBOAUTH TMPUMEPhl U KOHTPIPHUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
paccyxJ1eHus;

BBIOMPATh CHOCOO pelIeHHus y4yeOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BapHaHTOB DEIICHHSI,
BBIOMpaTh HanOOJIee MOIXOISAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBareJLCKHeE AelCTBUA.

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIIbCKUNA HHCTPYMEHT IO3HaHUA, (OPMYIHPOBATH
BOIPOCHI, PUKCUPYIOITUE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIILHO YCTAHABIIUBATH HCKOMOE 1
naHHoe, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIUIO, MHEHUE,

MPOBOJIMTH 10 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN AKCIIEPHUMEHT, HEOOJIBbIIOe
HCCJICIOBAHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTH4ecKoro OOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITENIbHO (OPMYIHUPOBAaTh O0OOIIEHUST W BBIBOABI IO pPE3ylibTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUIATh MPEIIOIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJIOBI/IHX.

Pabora ¢ nnopmanmeii:

BBIABIISITh HEJOCTATOYHOCTh M W30BITOYHOCTH HMH(OpMAIUM, TaHHBIX, HEOOXOJUMBIX IS
pelIeHHs 3a/1a4u;

BBIOMPATh, aHATM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATh HHPOPMAIHIO Pa3INIHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

BBIOMpATh GOpMY IpeIcTaBICHNs HHYOPMALIUH U WILTIOCTPHPOBATH PEIIaeMble 3a1a4H CXEMaMH,
IyarpaMMamu, HHOU TpaguKoi M UX KOMOMHAIIUSMH,

OLICHUBATh HAAEKHOCTh HMHGOPMALUHM IO KPUTEPUSAM, NPEATIOKECHHBIM YUUTEIEM HIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHBepPcaJIbHble YUeOHbIe 1eHCTBHUA:

BOCIIPHHUMATh U (POPMYJIHPOBATH CY>KACHUS B COOTBETCTBHU C YCIOBHSIMU U LIETSIMUA OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX, JaBaTh
HOSICHEHHUSI 110 X0y PeIICHHUs 3a7a4yi, KOMMEHTHUPOBATh MOJIyUYEHHBII pe3ybTar;

B X0/ 00CY>KJIEHHUS 33]1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOU TEMBI, TPOOJIEMBI, peIIacMon
3a[a4u, BBICKA3bIBaTh MJICH, HAICJICHHBIC Ha MOKMCK PEIICHUs, COMOCTABIISATh CBOU CYXICHUS C
CYXKJICHHUSAMH IPYIHX YYaCTHHKOB JWAJIOra, OOHAapYKMBAaTh Pa3IW4YMe W CXOJCTBO MO3WIHH, B
KOPPEeKTHOH Gopme hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

NPEACTaBIATh PE3YNbTaThl pPEHICHUS 3aJadd, OKCIIEPUMEHTA, WCCIEIOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BRIOUPATh (POPMAT BBHICTYIUICHUS C YUETOM 3aJ1ay MPE3eHTAlUN U 0COOEHHOCTEH
ayAUTOPHH;

MOHUMATh 1 MCTI0JIb30BaTh IPEUMYIIIECTBA KOMaH/IHOW 1 MHIUBUAYyaTIbHOU pabOoThI IPU peIICHUH
y4eOHBIX MaTeMaTH4YeCKuX 3a71ad;

IPUHUMATD IeJIb COBMECTHOM JESTEIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOU PalbOTHI,
pactipeneniaTb BUIBl PabOT, JOTOBapUBAThCS, OOCYXKAAaTh MpOIEcC W pPe3ynbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKHUX JIIOLEH;

y4acTBOBAaTh B IPYIIOBHIX (hopMax paboThI (00CykaeHNs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI
U Jpyrue), BBIIOJIHATH CBOIO YacTh PabOTHl M KOOPAMHHMPOBATH CBOM JCUCTBHS C APYTHMMH
YJIleHaMM KOMAaHJIbl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOWIMI MPOAYKT MO KPUTEPHUSM,
cOpMyTHPOBAHHBIM YYaCTHUKAMU B3aNMO/ICHCTBUSL.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA

Camoopranuszanms:



CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ATOPUTM pelleHHs 3ajauyd (WM ero 4acTh), BbIOMpPATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCA PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJNS Tpolecca M pe3yiabTara pelieHUs
MaTeMaTH4YeCKOM 3a1a9u;

IPEABUICTH TPYIAHOCTH, KOTOPbIE MOI'YT BOSHUKHYTB IIPY PELICHUH 33]1a4l, BHOCUTH KOPPEKTHUBBI
B JICATENbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YibTaTa eI TEIbHOCTH IIOCTABICHHOMN LIEIH U YCIOBUAM, OOBSICHSTH

NPUYMHBL JOCTUXKCHHSI WM HEJOCTWIKEHHUS [EeNH, HaXOJuTh OMMOKY, [aBaTh OILCHKY
MpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHI
MATEMATUKA 5-6 kiaacchbl

K xoHmy o0ydeHus B 5 kJacce OOY4YalOUIMIiCA TOJYYUT CIEAYIOIIME IPEeIMETHbIC
pe3yabTaThl:

Yucia 1 BBIYUCICHUS

ITonumats u IMpaBUJIbHO YHOTPCGHHTB TCPMUHBI, CBA3AHHBIC C HATYpPaJIbHBIMU 4YHCJIAMHU,
OOBIKHOBEHHBIMH U JCCATHYHBIMH I[pO65[MI/I.

CpaBHUBATh U YNOPSAIOYNMBATh HATYpAIbHBIC YMCIIA, CPABHUBATH B MPOCTEHUIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJIUHATHOMN (YUCIIOBOH ) IPSIMO C COOTBETCTBYIOIIUM €i YHUCIIOM
U 1300pakaTh HaTypalbHbIC YKCIa TOYKaMU Ha KOOPAMHATHOM (YMCIOBO) IPSIMOIA.

Brimonuate apupmMeTnyeckue AelcTBUS C HATYpaJbHBIMU UYHCIIAMH, ¢ OOBIKHOBEHHBIMH
IpoOsMHU B IPOCTEHIINX CITydasix.

BBITIOTHATE TPOBEPKY, TPUKUJIKY PE3YJIbTaTa BHIYNCICHUH.
OKpyTIIATh HAaTYpaJIbHBIC YUCIIA.
Pelenue TeKCTOBBIX 33124

Pemath TekcTOBBIE 3a1auu apu(PMETUYECKUM CIIOCOOOM U C MOMOIIBI0 OPTraHN30BAaHHOTO
KOHEYHOro nepebopa BceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, comepxkamiyie 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMUMHBI: CKOPOCTh, BPEMsI,
paccrosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUeE 3aMUCH, CXEMBbI, TAOIUIbI, 0003HAYECHUS IIPH PEIICHUU 3a]1a4.

ITons30BaThCS OCHOBHBIMHU CAWHHUIOaMU U3MEPCHUA: IICHBI, MAaCChbl, PACCTOSIHUSA, BPECMCHHU,
CKOPOCTH, BBIPAKATH OJHU CAUHUIIBI BEJIMYHUHBI YCPC3 APYTHUC.



W3Bnekatb, aHanu3upoBaTh, OLICHWBATh MH(OpPMAIMIO, MPEACTABICHHYIO B Tabiuie, Ha
CTONOUYATON AuarpamMme, WHTEPIPETUPOBATH MPEACTABICHHBIE AaHHbBIE, UCIIOJIb30BaTh JaHHBIE
P PELLICHUH 3a/1a4.

Harasinnas reomerpus

[Tonp30BaThCcsi TEOMETPUUYECKUMM TOHSTUSIMU: TOYKA, MpsMas, OTPE30K, Jy4, Yrodi,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[MpuBoNTH TpUMEpPHI OOBEKTOB OKPYKAIOUIETO MHUpPA, MMEIMUX (HOpMy H3YUEHHBIX
reoMeTpuUIecKux Guryp.

Hcnonp30BaTh  TEPMUHOJIOTHIO, CBSA3aHHYK0 C yIJlaMU: BEpIIMHA, CTOPOHA, C
MHOTOYI'OJIbHUKaMU: yroJl, BEpIINHA, CTOPOHA, IMAroHajlb, C OKPYKHOCTBIO: pagnyc, JUaAMETP,

HEHTP.

N300paxath u3yuyeHHbIe reoMeTprueckrue Gurypsl Ha HETMHOBAHHOM U KileTyaTol Oymare
C IOMOIIBIO [IUPKYJISL U TUHEHKH.

HaxoauTe mJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYXHOCTb 33JJaHHOIO paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IIPSAMOYTOJIBHUKA, KBAaJApaTa Il UX [OCTPOCHHUS,
BBIYMCIICHH TUIOLIAAH U IIEPUMETpA.

Beraucnare mepuMeTp M IIIOmiaas KBagpaTa, MPsIMOYTOJIbHUKA, (UTYP, COCTABICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIeTYaTol Oymare.

ITonp30BaThCcsl OCHOBHBIMH MCTPUUCCKUMU CAWHHUIIAMU H3MCPCHUA [JIMHBI, ILJIOIIAAU;
BBIpAXaTh OJJHU CAVNHUIIBI BEJIMYHUHBI YCPC3 APYTHC.

PacrioznaBare mapayienenumnena, KyO, HCIOJNB30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pebpo,
rpaHb, U3MEPEHUS], HAXOUTh U3MEPEHHUS Mapauiesienuneaa, Kyoa.

Bbruucnsate 00bEM KyOa, mapajienenunena Mo 3aJaHHBIM H3MEpPEHUsIM, MOJIb30BaThCs
€IMHUIIAMU U3MEPEHUs1 00bEMa.

Pemars HecnoXHbBIE 3ala4u Ha HU3MCPCHUC I'COMCTPUYCCKUX BCIWYHUH B MPAKTHYCCKUX
CUTyallusiIX.

K xoHmy oOydeHus B 6 KkJiacce OOY4YalOUIMIiCA TOJYYUT CIEAYIOIIME IPEeIMETHbIC
pe3yabTaThl:

Yucia 1 BLIYUCIECHUS

3HaTh ¥ MMOHUMATh TCPMHHBI, CBS3aHHBIC C Pa3IMYHBIMUA BUAAMHU YHCEN U CIIOCOOAMH UX
3aMuCH, MIEPEXOIUTD (€CITM 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aIMCH YMCIIa K JPYTOM.

CpaBHUMBaTh W YHOPSAIOYMBATH IIEJIbIC YHCIIA, OOBIKHOBEHHBIC M JICCATUYHBIC IPOOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbBIX 3HAKOB.



BbimonHsATh, coderass YCTHbIE U NHUCHbMEHHbIE MPHUEMBI, apupMETHUECKUE ACUCTBUS C
HaTypaJIbHBIMM U LEJIbIMM  YHUCJIaMH, OOBIKHOBEHHBIMH M JCCATUYHBIMU JApPOOSIMH,
MOJIOKUTEIBHBIMHU U OTPUILIATEIIbHBIMUA YUCIaAMHU.

BrruucasTe 3HaU€HMS YHCIIOBBIX BBIPAXKEHUMN, BBHITIOIHATH TPUKUIKY U OLIEHKY pe3ysbTara
BBIUMCJICHUM, BBIMOJIHATH MpeoOpa3oBaHUsl YHUCIOBBIX BBIPAXEHHH Ha OCHOBE CBOMWCTB

apu(METHUECKUX JICHCTBUIL.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW HPSIMOH C COOTBETCTBYIOUIMM €W YHUCIOM U
n300pakaTh YMciia TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOIUTh MOJyJIb YUCIIA.

COOTHOCHTH TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPJIMHATAMU 3TOM TOUKH.
OprrJIHTI: oebIC YHUCia U ACCATUYHBIC I[pOGI/I, HaxXoJUuThb HpI/I6JII/I)KeHI/I$I qucCeIl.
YucsioBble U OyKBeHHbIE BbIPAKEHU S

ITonumats u YHOTPGGJI}ITB TCPMHHBI, CBA3AHHBIC C 3allMCbIO CTCIICHU 4YHCJIa, HAXOOUTb
KBaapar u Ky6 4qucia, BEBIYUCIIATh 3HAYCHUA YU CIOBBIX Bblpa)KeHI/II\/'I, COACPpKAIUX CTCIICHU.

ITonp3oBaThCs npu3HakaMu ACIUMOCTH, pPaCKIIaAbIBATh HATYPAJIbHBIC YMUCJIa HA MHPOCTHIC
MHOXUTCIIN.

[Tonp30BaThCs MacIITAOOM, COCTABIISATH MPOTOPIIUUA U OTHOIIICHHUS.

Hcnonb30BaTh OYKBBI 151 0003HAYCHHS YUCEN TIPH 3alTUCH MaTeMAaTHUYECKUX BBHIPAKCHHM,
COCTaBJISITh OYKBEHHBIE BBHIPAKECHHS U (OPMYJIbI, HAXOAUThH 3HaUYCHUS OYKBEHHBIX BBIPAKCHHM,
OCYIIECTBIIsIsI HEOOXOIUMBIE TTOJICTAHOBKU U TIpeoOpa3oBaHUsI.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TeKCTOBBIX 33124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 3324l apU(METHYECKIM CIIOCOOOM.

PemraTs 3aga4yd, CBA3aHHBIC C OTHOIOCHHUEM, MIPOINOPHHUOHAIBHOCTBIO BCIWYHH,
MMpouCHTaMH, pClIaTh TPU OCHOBHBIC 3aa4YU HA ,Z[pO6I/I " MPOLCHTHI.

Pemats 3amauu, coaepkanine 3aBUCHMOCTH, CBSI3BIBAIONINE BEIMYMHBI: CKOPOCTh, BPEMSI,
paccTtosiHue, IIeHa, KOJMYECTBO, CTOMMOCTH, IPOM3BOAMTEILHOCTh, BpeMs, O00BEM padoTHI,
UCTIONB3YS  apu(METHYEeCKHE JCHCTBHS, OICHKY, MPUKUIKY, IMOJb30BAThCA CIUHULIAMU
HU3MEPEHUS COOTBETCTBYIOIINX BEITUYHH.

CocTaBysATh OyKBEHHBIC BRIPAXKSHUS 110 YCIOBHIO 33]IaYH.

N3Bnekarp nHGOpMAIUIO, MPEACTABICHHYIO B TaOMUIaX, HA JTUHEHHON, CTOMOYATON WK
KpPYroBOW TUarpaMMax, HHTepPIPETHPOBATh MPEACTABIICHHBIC TAHHBIC, HCITOJIb30BATh JIAHHBIC TIPH
pelIeHnH 3a]1a4.

[IpencraBnsaTh HHPOPMAIUIO C TTOMOIIBIO TAOJIHII, IMHEWHON U CTOIOYATON TUarpamMmm.

Harasinnas reomerpus



[TpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, MUMEIOIUX (OpMYy H3yYEHHBIX
FEOMETPUUECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (QUTYp, MPUMEPhl PaBHBIX U CUMMETPHUYHBIX

buryp.

N3o0paxxaTh C TOMOIIBIO LUPKYNA, JUHEWKH, TPAHCHOPTHpA HAa HEIMHOBAHHOM U
KJIeTyaTol Oymare M3y4deHHblE IUIOCKHME TIeoMeTpudeckue QUurypsl M KOHQUIypaluw,
CUMMETPUYHBIE (PUTYPHI.

[Tonmp30BaTbcsl  reOMETPUYECKMMHU  TMOHSTUSMHU:  PABEHCTBO  (UTYp, CHMMETpUs,
HCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPUEH: OCb CHMMETPHH, LIEHTP CUMMETPHH.

HaxoouTe BEIMYMHBI YIVIOB M3MEPEHHEM C IOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3aJaHHOW BEJIMYMHBI, [TOJIb30BATHCA IIPH PEILICHUH 3a7a4 T'PpalyCHOM MEpOH yIJIOB, paClIO3HABATh
Ha 4epTexkax OCTPBIN, IPAMOM, pa3sBEPHYTHIN U TYIOU YIJIbL.

Berauciaars NJINHY HOMaHOfI, NepuMCTP MHOI'OYrOoJIbHHWKA, IO0Jb30BATHCA CIAWHULIAMHA
HU3MCPCHUSA JJIMHBI, BBIPpAXATh OJHU CAWMHUIBI U3MCPCHUS JJIIMHBI YEPE3 APYTHUC.

Haxonauts, UCcTIonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEKIY ABYMSI TOUKAMH, OT
TOYKH 0 NIPSIMOM, JUIMHY IIyTH HA KBAJAPAaTHOU CETKE.

Bbuncnare miomans (Uryp, COCTaBICHHBIX W3 TMPSAMOYTOJBHUKOB, HCIIOJIB30BATh
pa3OueHne Ha MPSIMOYTOJbHUKH, Ha pPaBHbIC (UTYpHI, JOCTpaMBaHUE 1O MPSIMOYTOJILHUKA,
MOJIB30BAaTbCA OCHOBHBIMM €IMHULIAMM HM3MEPEHHsS IUIOLAAM, BBIPAXKAaThb OIHU €IMHMIIBI

M3MEpPEHHUs TUIONIAAN Yepe3 Apyrue.

Pacno3naBate Ha MOJENAX W W300paKEHUSAX MUPAMUAY, KOHYC, IIHJIMHADP, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, IpaHb, OCHOBAHHUE, PA3BEPTKA.

N300pakath Ha KJIeT4aTON OymMare mpsiMOYTOJIbHBIN MapajuieIeuIIe].

Boruncnsate 00bEM MpsIMOYTOJIBHOTO Mapalijiesienumnena, Kyda, mojib30BaTbcsl OCHOBHBIMU
eMHUIIAMU U3MEpEeHUs 00bEMa;

Pemrate HecoKHEIC 3aa4i Ha HaXO0XACHHUEC I'COMCTPUUYCCKHUX BCIIMYUH B IMPAKTHUYCCKUX
CUTyallusiIX.

AJITEBPA 7-9 kiaaccbl

K xoHmy oOydenus B 7 kJacce OOY4YalOUIMIiCA TOJYYUT CIEAYIOIIME IpPEeIMETHbIE
pe3yabTaThl:

Yuciia 1 BLIYUCJICHUSA

BbImonHATh, coueTas yCTHbIE M NHCbMEHHBIE MPUEMBI, apU(PMETHUYECKUE NEHCTBUS C
palrOHaIbHBIMH YHCIaMU.

HaxomuTb 3HAa4YeHWs] YHCIOBBIX BBIPKEHHH, MPUMEHSTH Pa3sHOOOpa3HBIE CIOCOOBI M
NpUEMBI  BBIYHCICHHS 3HAYCHHH JPOOHBIX BBIPAKEHHH, COJCPKAIIMX OOBIKHOBCHHBIC U
JeCATUYHBIE TPOOH.



[TepexoauTh OT OMHOW (POPMBI 3aMKCH YHCEN K APYrod (mpeoOpa3oBBIBaTh AECCATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0OB).

CpaBHUBATH U YIOPAI0YMBATH PAllMOHAIbHBIE YHCIA.

OxpyrisTh yncna.

BbINONHATE NPUKUAKY U OLICHKY pe3yjbTaTa BBIYMCICHUMN, OLEHKY 3HAYEHHUM YHMCIIOBBIX
BBIPAKECHUM. BBINOIHATE JENCTBUS CO CTENIEHSAMHU C HATypaJIbHBIMU ITOKA3aTEIISIMHU.

[IpuMeHATH NpU3HAKU JETUMOCTH, Pa3JIOKECHUE HA MHOYKUTEIN HATypaJIbHbIX YUCEIL.

Pemlate MpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSA3aHHBIE C OTHOLICHUEM BEIUYMH,
IIPONOPLUUOHAIBHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTAThl PELICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Aaredpanyeckue BbIpasKeHHUs

Hcnonp30Bath anredpandeckyo TEPMHHOJIOTHIO M CHMBOJIMKY, IPUMEHATH €€ B Iporecce
OCBOCHHS yu4eOHOTO MaTepuaa.

HaXO,Z[I/ITI: 3Ha4YCHUA 6yKB€HHBIX Bblpa)KeHI/II\/'I IMpU 3aJaHHbIX 3HAYCHUAX IMICPCMCHHBIX.

BrimonHATE TpeoOpa3oBaHus 1IEJI0T0 BHIPAKEHUs] B MHOTOWICH MPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINoOAHATE YyMHOXXEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOrO4YJieHa Ha MHOTOYJIEH,
NPUMEHSTH (OPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyImecTBIATh Pa3iokeHHEe MHOTOWIEHOB Ha MHOXHTEIH C TIOMOIIBIO BBIHECEHHS 32
CKOOKM 0OILIero MHOXHUTENS, TPYIIIHPOBKH ClAaraeMbIX, MPUMEHEHHs! (OPMYJ COKpAIIEHHOTO

YMHOXCHHA.

[IpumensTh mnpeoOpa3oBaHHs MHOTOUYIEHOB JJIsi pEUIeHHs] pa3iMyYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHOMN MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYpPAJbHBIMU MOKA3aTesIMU JIJIsl TTpeoOpa3oBaHms
BBIPAKCHU.

YpaBHeHHUs M HEpaABEHCTBA

Pewrats yiMHEVHBIE YpaBHEHHs C OJHOW IIEPEMEHHOM, NPUMEHss IIpaBuia Iepexona OT
UCXOJHOIO YypaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, ABISIETCS JIM YUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METOIbI IPHU PEIICHUH TUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl map YKce, IBISIONINXCSA PEIIeHHeM JTMHEHHOTO YpaBHEHHUS C IBYMSI
NepEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOW IUTOCKOCTH TpaduK JIMHEHHOTO YpPaBHEHHS C JIBYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemate cucrembl IBYX JIMHEWHBIX YpaBHEHHI C ABYMs ITIEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocraBnaTh M peliath JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUM IO
YCIIOBHIO 3a/1a4yd, WHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/1ayd ITOJYYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxath Ha KOOPJAWHATHOW TIPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBaJIbl, 3aMKUCHIBATH YHUCIOBbIE TMPOMEXKYTKA Ha

anreOpanvaecKoM sI3bIKE.

OtMedaTh B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOHUTH
rpaduku TuHEHHBIX QyHKIMNA. CTpouTh rpaguk QyHKIUHN Y = [X|.

OnwuceIBaTh C MOMOLIBIO (DYHKIIMNA U3BECTHBIE 3aBUCUMOCTH MEXy BETMUMHAMH: CKOPOCTh,
BpEMs1, pacCTOSIHUE, [IeHa, KOJTMYECTBO, CTOUMOCTD, TPOU3BOAUTEIILHOCTh, BpeMs, 00bEM padoThI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Nonumats rpaduyeckuii cnoco0 MpeACTaBICHUS M aHANW3a WHPOPMALUU, U3BJIEKATh U
MHTEPIIPETHPOBATH HHPOPMAIIHIO U3 TPA(QUKOB peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJiacce OOydYarOIMIICS TMOJTYYUT CISAYIOIINE MPEAMETHBIC
pe3yNIbTaThI:

Yucia 1 BBIYUCICHUS

Hcnonb30BaTh HayalbHBIC TPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHSI, OKPYTJICHUS M BBIYHCICHUHN, M300pakaTh NEHUCTBUTENBbHBIC YMCIA TOYKAMH Ha
KOOPJAUHATHOU MPSIMOIA.

[IpuMeHATh NOHATHE apUPMETHIECKOTO KBaIPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIC KOPHH,
UCIIONB3Ysl TPU HEOOXOAMMOCTH KaJIBKYJIATOP, BBIIOIHATH NPEOOpa30BaHUS BBIPAKCHHM,

CoZlepaKaIIMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

I/ICHOHBSOBaTB 3aIlIuCHu 6OJII>H_II/IX U MaAJIbIX YHUCCII C IMOMOIIBIO OCCATHYHBIX I[pOGGﬁ nu
crenened uyucia 10.

Anredpanyeckne BbIPaKeHUS

HpI/IMeHHTB IIOHATHE CTCIICHU C ILCJIbIM II0Ka3aTCJIEM, BBIIIOJIHATH npeo6pazoBaHH;1
BI)Ipa)KeHI/II\/'I, coacpKamurX CTCIICHU C TCJIbIM ITOKA3aTCIIEM.

BBINOMHATE TOXAECTBEHHbIE NMpPeoOpa3oBaHMs PAIMOHATIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBWI JSHCTBUN HAJl MHOTOUJICHAMH M aIreOpandecKuMu JIpOoOsIMH.

PackitanpiBath KBaApaTHBIN TPEXUIEH HA MHOKUTEINH.



[TpumensTh peoOpa3oBaHMsl BhIpAKEHUHN AJIs PELICHUs Pa3IMYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemate nuHelHbIE, KBaJlpaTHbIE YPAaBHEHHS U PAllMOHAJIbHBIC YPABHEHUS, CBOISIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHHUH, B TOM YUCIE C
NpUMEHEHHEM IrpaUyecKux MpecTaBlIeHuH (YyCTaHaBIMBaTh, HIMEET JIM ypaBHEHHUE HITH CUCTEMa
YPaBHEHMH pPELICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[TepexoauTh OT clIOBeCHOW (OPMYIUPOBKM 3adaud K €€ anreOpandecKol MOJEIH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsS WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y TOJyYCHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHMS, OLCHKHU, pellaTh JTUHECHHbBIC

HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpa(UUECKyl0 HIUIIOCTPALUIO
MHO’K€CTBA PELICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUHA

[Tonnmarth 1 UCMONBL30BaTh (VYHKIIMOHAIBHBIC TOHITHS U S3BIK (TEPMHUHBI, CHMBOJIMUECKHE
0003Ha4YeHUs), ONPEENITh 3HaUeHHE (PYHKIIMH 10 3HAUEHUIO apTryMEeHTa, ONpeeiaTh CBOWCTBA

¢ynkuuu no e€ rpaduky.
Crpoutsb rpauku 3J1eMeHTapHbIX GYHKINUN BUA:

y=k/x, y =x2, y=x3,y = [x|, y = VX, onmmcbIBaTh CBOICTBA YHCIOBOI (DYHKIHH 10 &
rpaduxy.

K xoHmy oOydeHus B 9 kJacce OOydYalOUIMIiCA TOJNYYUT CIEAYIOIIME IPEeIMETHbIC
pe3yabTaThl:

Yucya 1 BBIYUCICHUS
CpaBHHMBATH U yIIOPSAI0UYUBATH PAIIMOHATLHBIE M HPPAIlMOHAIBHBIC YUCIIA.

BreimonaaTs apI/I(bMeTI/I‘IeCKI/IG ,Z[GﬁCTBHH C pallMOHAJIbHBIMU YHUCJIaMH, COYCTAd YCTHBLIC U
IMMCbMCHHBIC HpI/IéMH, BBITIOJIHATD BBIYMCIICHUA C UPppalOHAJIBHBIMUA YK CIIaMU.

HaxonuTs 3Ha4YeHHs CTENEHEH C LEIbIMU MTOKA3aTEIsIMU U KOPHEH, BBIYUCIIATD 3HAYCHUS
YUCJIOBBIX BBIPAKEHUH.

OxpyrisTh AEMCTBUTENBHBIE YHNCIA, BBINOJHATH NPUKHUAKY pe3ylbTaTa BBIYMCICHUH,
OLICHKY YHCIIOBBIX BBIPAXKCHUM.

YpaBHeHHUsS M HEPaBEHCTBA

Pewiats nvHEMHBIE M KBaAPATHBIC YPABHEHUS, YPABHEHHUSI, CBOAAIIMECS K HUM, IIPOCTEHIINE
JIPpOOHO-pallOHANIbHBIE YPABHEHUS.



Pemarb cuctembl IBYX JUHEHHBIX YpaBHEHUN C JBYMs NIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJHO YpPAaBHEHUE HE SIBJIACTCS JTUHEHHBIM.

Pemate TekcTOBBIE 3adauM anreOpanuecKuM CIIOCOOOM C IOMOUIbIO COCTABICHMS
YPaBHEHUs UJIU CUCTEMBI IBYX YPABHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBoauTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUH, B TOM YUCIE C
IPUMEHEHHEM IrpaUUecKUX MpeIcTaBlIeHUH (YCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WU CUCTEMA
YPaBHEHUH pEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nMHeliHBIE HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, H300pa)kaTh pelICHHUE
HEPABEHCTB Ha YHMCJIOBOM MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemiats cucteMbl IMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIME KBaIPATHOE
HEPAaBEHCTBO, M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YMCIOBOW MPSIMOM, 3aIUCHIBATH
pELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBEeHCTBA IPU PELICHUU Pa3IMYHbIX 33]1a4.

TF'EOMETPUS 7-9 kiaacenl

K konmy oOyuenus B 7 kJjacce OOyYalOIIMICS TMOJIYYUT CICAYIOIINE MPEIMETHBIC
pe3yabTaThI:

Pacno3HaBate M3y4yeHHBIE TE€OMETpPUYECKHE (UTYpPBI, OINpeNeNiaTh HX B3aUMHOE
pacnosoxeHue, 1300paxxaTb reOMETpUIECKe GUTYPbI, BBIMOIHATH YEPTEKHU 110 YCIOBUIO 3a/1a4H.
N3mepsATh nuHEWHBIE M YITIOBbIE BEMWYMHBL. Pemarh 3a71aun Ha BBIYMCIEHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenate rpyOyro OLIEHKY JUHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealbHON >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyars pa3Mepbl 3TUX OOBEKTOB 10 MOPSIIKY BETHUHHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 33/1a4aM.

[Tonp30BaTbcs NpPHU3HAKAMM PABEHCTBA TPEYrOJbHHUKOB, HCIOJIB30BaTh IPU3HAKUA H
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 33/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOIO TPEYIrOJIbHUKA, B PELICHUHU
FeOMETPUUECKUX 3a/1au.

OnpenensaTh napajuleNbHOCTh MPSIMBIX C TOMOILNBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
CCKYyIIas. OHpe,Zle.H}ITB napajiyiCJIbHOCTh MPAMBIX C IMOMOIIBIO paBCHCTBA paCCTO}IHI/Iﬁ OT TOYCK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOM.

Pemate 3amaun Ha KeT4aToi Oymare.

HpOBO,Z[I/ITB BBIYHMCIICHHUA KW HAXOAUTh YHCIOBBIC H 6yKB€HHBIe 3HA4YCHHUA YIJIOB B
TCOMETPHUYCCKUX 3aavdax C UCIIOJIb30BAHUEM CYMMEBEI YTJIOB TPEYT'OJIBHUKOB U MHOI'OYT'OJIbHUKOB,



CBOWCTB yIJI0B, 00pa30BaHHBIX IPH MEPECCUCHUH ABYX MMapajUIeIbHBIX MPSAMBIX ceKkyliel. Pemarp
IIPaKTUYECKUE 3aa4¥ HA HAXO0XKICHHUE YIJIOB.

Brnaznerp noHsiTHEM T€OMETPUYECKOTO MECTa TOYEK. Y METh OMPEeNIiaTh OUCCEKTPUCY yria
Y CEepPEeIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOYEK.

DopMyIHpPOBATH ONPEIEICHUSI OKPY:KHOCTU M Kpyra, XOpAbl M AHMAMETPa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMHU. Y METh MPUMEHSThH 3T CBOWCTBA MPU PEIICHUH 3a]a4.

BraneTs moHsATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh HAaXOIUTh €€
neHtp. [loap3oBaThCs GpakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA IEPECEeKatOTCs B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIECHAMUKYJIAPbl K CTOPOHAM TPEyroJbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE.

Brnanerp noHATHEM KacaTe€IbHOM K  OKPY)XHOCTH, TIOJb30BaThbCid TEOPEMOU O
NEepPHEHANKYISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOTO K TOUKE KacaHUsl.

ITonp3oBaThCs HpOCTeI\/'ILHI/IMI/I reoMCTpUICCKUMU HCpaBCHCTBAMHU, IIOHUMAThb ux
MPAKTUYECKUN CMBICI.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHUS C TOMOIIBIO HUPKYJIS U JINHEHKU.

K xoHmy oOydenus B 8 kJiacce OOydaloUIMiics TOJYYUT CIEAYIOIIME IPEeIMETHbIC
pe3yabTaThl:

Pacno3sHaBaTe OCHOBHBIE BH[bBI YETBIPEXYTOJBHUKOB, HMX JJIEMEHTHI, IOJb30BAaThCSA HX
CBOMCTBAMH IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.

[IpumeHATH CBOMCTBA TOUKH ITEpECEUEHUS MEJUAH TPEYTOJIbHUKA (LIEHTpa Macc) B PELLIEHUN
3a/1a4.

Biagers noHATHEM CpeIHEN JIMHUU TPEYroJIbHUKA U TpallelUH, IPUMEHATh UX CBOMCTBA
NPy pEIICHUH TreomeTpuyeckux 3aaad. llonb3oBarbesi Teopemoir @aneca U TEOpemMoll O
MPOMNMOPHUOHAJIBHBIX OTPE3KaAX, IPUMCHATH UX IJIA PCIICHUS NPAKTUYCCKUX 3a1a4.

[IpuMeHsATh PU3HAKH 1101001 TPEYTOJIHHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

[Tons3oBatbes Teopemoii [Tudaropa ams peneHns reoMeTpUYECKUX U IMPAKTHUECKUX 3a1a4.
CtpouTh MaTeMaTHUECKYIO MOJEIb B IPAKTUUYECKUX 3a/ladaX, CAaMOCTOSITENIbHO AEIaTh YEPTEK U
HaXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Bnanerp moHATHSMHU CHHYyCa, KOCHHYCa M TaHTE€HCAa OCTPOTO yria MIpSMOYTOJIbHOTO
TpeyroyibHUKA. [101630BaThCA STUMU MOHATUSAMHU JIJISl PEIICHUS] PAKTUYECKUX 3a/a4.

Beruncnsate  (pa3nuuHbIMH  crioco0aMu)  TUIOHIAAb  TPEYroibHUKA H  IUIOMIAA
MHOTOYTOJIBHBIX Quryp (Moab3ysach, TJ€ HEOOXOAUMO, KaabKyisTopoMm). [IpumeHsTH
MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3a/lavdax.

Biagers NOHATUSMM BIIMCAHHOTO M LEHTPAJIBHOIO YIjla, HCIIOIL30BATh TEOPEMBI O
BIIMCAHHBIX yIiax, yriaax MeKIy XOpJaMu (CEKYIIMMU) U YIiIe MEXy KacaTelbHON U XOp0H pu
pelIeHUU TEOMETPUYECKUX 3a1ay.



Bnanerp moHsATHEM OMHCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBONCTBA OMMCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 33/1a4.

[TpuMeHSATh TOMYyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYECKHE MOJEIHU IS
3aa4 peaHBHOﬁ JKU3HU U IPOBOJAUTH COOTBCTCTBYIOIIUC BBIYUCIICHUS C TPUMCHCHUCM HO,Z[O6I/I$I
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYJIATOPOM).

K koHmy oOyuenus B 9 kJacce OOydYarOIMICS TMOJTYYUT CICAYIOIINE MPEIMETHBIC
pe3yabTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YTIIOB, HAXOUTH C UX IIOMOIIBIO PA3INYHbIC
BJIEMEHTBHI TMPSMOYTOJBHOTO TPEYroJbHUKA («pPELICHWE MPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY).
HaxonuTs (¢ MOMOIIbIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 4711 HETAOJUYHBIX 3HAUEHUI.

[Tonb30BaTbes hopMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOXKIEHUSI COOTHOIICHUI MEX1Yy TPUTOHOMETPUUECKUMHU BETUUMHAMM.

Hcnonbs3oBarh TeOpeMbl CHHYCOB M KOCHHYCOB JJISI HAXOXKJIEHHUS PA3IUYHBIX 3JE€MEHTOB
TpPEeyrojbHUKa («pelIeHue TPEyroJbHUKOB»), MPUMEHITh MX MPU PEIICHUU TeOMETPUUYECKUX
3a/1au.

Brnaners noHsTHsIMU TpeoOpa3oBaHUs 10100, COOTBETCTBEHHBIX 3JIEMEHTOB MOOOHBIX
¢uryp. [lonp3oBaTbesi CBOMCTBAMU 110100UsI IPOU3BONIBHBIX (PUTYDP, YMETh BBIYUCIATH AJIUHBI U
HaXOJUTh YIJbl Y mo00HBIX Quryp. IlpuMenars cBoiicTBa moao0us B MpaKTUYECKUX 3a/adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY>KAIOLIIEM MUPE.

[Tonp30BaThCst TEeOpeMaMHu O MPOU3BEACHUU OTPE3KOB XOPJH, O MPOU3BEICHUM OTPE3KOB
CEKYIIINX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaThcsi BEKTOpaMH, IOHUMATh WX TEOMETPUYECKHH W (U3UYECKUN CMBICIH,
OPUMEHATh MX B PEUICHUHM TEOMETPUYECKUX W (u3nyeckux 3anad. [IpUMEHATH CKalspHOe
MIPOU3BE/ICHNE BEKTOPOB AJI HAXOXACHUS JUIUH U YTJIOB.

ITonw3oBaThCA MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IPUMCHATH €r0 B PCHICHUHA
TCOMETPHUICCKUX U MPAKTUYCCKUX 3a7a4.

Bnaners MOHATHAMHU NPaBUIBHOTO MHOTOYTOJIBHHMKA, UIMHBI OKPYKHOCTH, JJIUHBI JyT'H
OKPYXKHOCTM M pPaJMaHHOM Mepbl YIJa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4YacTem.
[TpMEHATH NMOYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (MM LEHTPbI) CUMMETPUU (PUTYp, TPUMEHSTH ABMIKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

HpI/IMeHHTI: MOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKC — CTPOUTHL MATCMATUYCCKUC MOIACIIN JIA
3a1a4 peaHBHOﬁ JKU3HU U IPOBOJAUTH COOTBCTCTBYIOIIUC BBIYUCIICHUS C IPUMCHCHUCM HO,Z[O6I/I$I
Y TPUTOHOMETPHUCCKUX (PYHKITUH (TIOJB3YACH, T€ HEOOXOIUMO, KaTbKYISITOPOM).






TEMATHYECKOE INTAHUPOBAHHUE

MATEMATHKA
5 KJIACC
Ne HaumeHnoBanue pa3nesioB U TeEM IPOrpaMMBbl KonunuecTBo yacoB ‘ DnexTpoHHbIe (1T POBEIE) 00pa3oBaTEIbHEIC
n/m Beero|| KonrtposbHbie [MpakTHuecKue pecypceel
paboTsl paboTsl
1 Harypanbnsie uncna. JleiicTBus ¢ 43 1 [[BubmumoTeka IIOK
HATYpPaJIbHBIMH YHCIAMH https://m.edsoo.ru/7f4131ce]]
2 Harnsanas reomerpusi. JInHUM Ha TIIOCKOCTH 12 0 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4131ce]]
3 OOBIKHOBEHHEIE IPOOHU 48 1 [[bubmuoTeka [TOK
https://m.edsoo.ru/7f4131ce]]
4 Harnsimaast reometpusi. MHOTOYTOJIbBHUKA 10 0 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4131ce]]
5} Jecsituunbie qpoou 38 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/7f4131ce]]
6 Harnsanas reomerpus. Tena u purypsi B 9 1 [[bubmmorexa LIOK
IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce]]
7 [ToBTOpEeHHE 1 0000IIEHNE 10 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4131ce]]
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6 KJIACC

Ne || HammeHnoBaHMe pa3aesioB U TEM MPOTPaAMMBI KomnuecTBo yacos DOnekTpoHHbIC (U(PPOBLIE)
n/n Beero||  KoutposbHbie [MpakTuuecKue 06pa3oBaTeNbHEIC PECypCHI
paboThl paboTsl
1 HarypanbHplie unca. 30 1 [bubmmoteka [IOK
https://m.edsoo.ru/7f4131ce]]
2 Harnsannas reomerpus. Ipsimble Ha 7 [bubmmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce]]
3 Hpobu 32 1 1 [bubmamorexa IIOK
https://m.edsoo.ru/7f4131ce]]
4 Harnsinaast reometpusi. CuMMmeTpus 6 1 [bubmmoteka [IOK
https://m.edsoo.ru/7f4131ce]]
5} Bripaxke