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A.T'. Mopaxosuu u p; nox pegakuueii A.I'. Mopakosuua. — M.: Muemosuna, 2014.

Anrebpa 9 knace. B 2 4. Y4eOHuK u 3a1auHHK Ul yqauxcst 061meo6pasoB.b yuIpeskIeHui /
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B.®.byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenwue, 2015.



1. IMosicHuTeabHAs 3aMMHCKA

Pabouas mporpamma muann YMK «Marematuka — Cdepoi» (5-6 kimaccel) paspaboraHa Ha
0aze DenepasbHOTO TOCYJAPCTBEHHOTO cTaHAapTa oOmiero oOpa3oBanws, TpeOoBanuii K
pe3yibTaTaM  OCBOCHHS OCHOBHOHM  0Opa3oBarelbHOW MPOTPpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanusi, DyHIaMEHTAIBHOTO sjIpa COJEpKaHus oOpa3zoBaHus, [IpuMepHOW mporpamMmbl
OCHOBHOTO 00111eT0 0OpazoBanus. B paboueli mporpamMmMe ydTeHBI UACH | TToJ0KeHUsT KoHnenmuu
JyXOBHO-HPABCTBEHHOTO PA3BUTHUS W BOCIHUTAHUS JIMYHOCTH TpaxkaanwHa Poccum, IIporpammer
pazBuTHs W (OPMHUPOBAHUS YHHBEPCATBHBIX YUCOHBIX JCHCTBHI, KOTOpPBIE OOECIICUHMBAIOT
(GbopMHpOBaHHE  POCCHUUCKON  TpaXkTAaHCKOW  HMICHTUYHOCTH,  OBJIAJCHUS  KIIOYCBBIMU
KOMITETEHITUSIMHU, COCTABJISFOIIMMU OCHOBY JIJII CaMOPAa3BUTHS W HENPEPBIBHOTO OOpa30BaHMSI,
I[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIIBHOTO PA3BUTHS yYAIIUXCS, H
KOMMYHHKATHBHBIX KA4€CTB JIMTHOCTH.

Ora mporpamMma SBISETCS OCHOBOW JUIS OpTaHW3allil  pPa0OThI  YUUTENS, BEIYIIETO
MIPeTo/IaBaHue 10 YKa3aHHOMY y4eOHO-METOINYSCKOMY KOMIUIEKTY. B Hell 1iemu u TpeOoBaHus K
pe3ynbrataM OOydeHHUs MaTeMaTHKE B OCHOBHOW ITKOJIE KOHKPETH3WPOBAHBI MPUMEHUTEIHLHO K
arany 5-6 kmaccoB. IIporpamma 3ama€t coaepkaHHEe M CTPYKTYPY Kypca, IOCIIEA0BATEIbHOCTD
y4eOHBIX TeM B ydeOHWKax JuHUH «Cdepb». B Hell Taxke MPUBOIUTCS XapaKTEPUCTHKA BUIOB
y4eOHOUW M TO3HABATEIIBHOM JIEATEIIBHOCTH, KOTOPBIC CIYXaT JOCTHXKEHUIO TIOCTABIICHHBIX IIEJICH
n obecnieunBarotcss YMK «Chepoiy.

IMporpamma mo Matematuke (7- 9 Kiaccel) COCTaBiieHAa B COOTBETCTBHH C TPEOOBaHHSIMU
®denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa BTOPOTO MOKOJEHHS OCHOBHOTO
obmero oOpa3oBaHus, MPUMEPHOH TTPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBaHUs IO MaTeMaTHKeE,
obecrieuena YMK mns 7-9-ro kmaccoB aBtopa A.I'. Mopnakosua u ap., YMK 7-9-ro kmaccor
aBtop JI.C. Aranacsn, B.®.byry3os, C.b.Kagomiies.

Brnao mamemamuru 6 docmudicenue uenel 0CHO8H020 00ue2o 0opazoeanusl

MarteMaTtnueckoe 00pa30oBaHUE UTPAET BaAXKHYIO POJIb KaK B MPAKTHUYECKOM, TaK M B AYXOBHOM
)U3HU oOmiectBa. [IpakThueckas CTOpoHa MaTeMaTHYeCKOro oOpa3oBaHHMS CBs3aHa C
(hopMHpPOBaHHEM CIOCOOOB JICATCIBHOCTH, IYXOBHAasS — C HWHTCIUICKTYaJIbHBIM pPa3BUTHEM
4esioBeka, (POPMUPOBAHHEM XapaKTepa U OOIICH KyIbTYpHI.

[IpakTrueckass MOJIE3HOCTh MATEMATHKH OOYCIOBIEHA TEM, YTO €€ MPEAMETOM SBJISIOTCS
(yHIaMEHTAJIbHBIC CTPYKTYPhI PeaJbHOr0 MHpA: MPOCTPAHCTBEHHBIC (DOPMBbI U KOJIMYCCTBECHHBIC
OTHOIIEHUS — OT MIPOCTEHIINX, YCBAMBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, IO JIOCTATOYHO
CIIOXHBIX, HEOOXOIUMBIX I PA3BUTHS HAyYHBIX M TEXHOJIOTHMYCCKUX mjci. Kaxkmomy yemoBeky B
CBOEH JKM3HU MPUXOINUTCS BHIIOJHATH pac 4€Thl, HAXOAUTh B CIIPABOYHHKAX HYKHBIE (DOPMYJIBI U
MPUMEHSTh MX, BJIAJICTh NPAKTHUYCCKUMHU MPHUEMAMU F€OMETPHUCCKUX HM3MEPEHUN U MOCTPOCHUH,
YUTaTh HMH(DOPMAIIMIO, MPEJACTABICHHYIO B BHAC TaONMI, auarpamm, IpadUKoB, MOHHMATh
BEPOSITHOCTHBIN XapakTep CIy4alHbl COOBITUM, COCTABISThH AITOPUTMBI U JIp.

B mkone maremMaTHKa CIY)KUT OTOPHBIM TPEIMETOM IS H3YYCHHS CMEKHBIX IWCITUIUIMH.
B Hactosimiee Bpemsi  Bc€ Oosbllie CHeNMaIbHOCTEH, e HEOOXOIMM BBICOKHI YpOBEHBb
0o0pa3oBaHUs, OHU CBSI3aHBI C HEIMOCPEICTBCHHBIM NPHUMCHECHHUEM MaTeMaTUKH (HAIpHUMep:
SKOHOMHMKaA, OM3Hec, (MHAHCHI, PU3UKa, XUMHUs, TeXHUKA, UHPOopMaTHKa, Onomnorus). PeanpHOMU
HEO0OXO0IMMOCThIO B HAIIIM JHU SBISETCS HEMPEPHIBHOE 00pa30BaHME, YTO TPeOyeT MOTHOLIEHHOM
0a30Boii 0011e00pa30BaTETHLHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTHYECKOM.

B mpomecce mIKONBHON MaTeMaTH4YeCKOW ESITENbHOCTH TMPOUCXOTUT OBIAJACHHE TaKUMU
MBICIIUTETHHBIMU OTIEPAIlUsIMU, KaK WHIYKIHS U JeAyKIUs, 0000IIeHne 1 KOHKPETU3aIlHsI, aHATTU3
U CHHTE3, KIacCUpHUKalus ¥ cucTeMaTtuzanus, adcrtparupoBaHue U aHajgorus. OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKIIOUEHUH W TMpaBuia HMX KOHCTPYHPOBAaHHUS BCKPHIBAIOT MEXaHHU3M



JIOTUYECKUX MOCTPOSHHM, BHIPAOATHIBAIOT YMEHHUs (POPMYyITUPOBaTH, 0OOCHOBBIBATH M JIOKA3bIBATH
CYXJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MbIIUIEHUE. MaTeMaTuke NMpUHAAIEKUT BEayLIas
poib B (hOPMUPOBAHMM AITOPUTMUYECKOTO MBIIUICHUS, B BOCIIUTAaHUH YMEHHH JEeiCTBOBATH MO
3aJaHHOMY QJITOPUTMY, a TAKXKXE KOHCTPYUPOBATh HOBBIE AJITOPUTMBI JEUCTBUN. B Xone pemenus
3aJja4 — OCHOBHOHM y4eOHOM AEATeNbHOCTH Ha YPOKaX MaTEMAaTUKU — Pa3BUBAIOTCS TBOPUYECKAs U
IIPUKIIAIHAsE CTOPOHBI MBIIIJICHUS.

OOyueHue MaTeMaTHKE JaeT BO3MOYKHOCTb pa3BUBATh y YYaIIMXCS TOYHYIO, SKOHOMHYIO U
nHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh HaWOOJee IMOAXOJIIINE S3BIKOBBIE (B YaCTHOCTH,
CUMBOJIMYECKUE, IpapUUecKre) CpeCTBa.

MaremaTtrueckoe 0Opa3oBaHHME BHOCHT CBOW BKJIad B (OPMHpPOBAHHE OOLICH KyIbTYpHI
gyenoBeka. HeoOX0IMMbIM KOMIIOHEHTOM KYJIBTYPhl B COBPEMEHHOM TOJKOBAHUU SBIISIETCS OOIIee
3HAKOMCTBO C METOJIaMU TMO3HAHMS JEMCTBUTEIbHOCTH, NMPEACTABIECHUE O IMPEAMETEe M METOoJie
MaTeMaTHKHU, OTIMYUSIX MATEeMaTHUYECKOr0 METOoJa OT METOJIOB €CTECTBEHHBIX W I'yMaHUTapHBIX
HayK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTEMAaTUKH JUIs PEIICHNs HayYHbIX U MPUKJIAJHBIX 3a1ad.

HcTopus pa3BUTUS MaTEMaTHUECKOTO 3HAHUS JA€T BO3MOYKHOCThH IOIOJIHUTH 3a1ac UCTOPHKO-
HAay4yHbIX 3HAHUN IIKOJHHUKOB. 3HAKOMCTBO C OCHOBHBIMM HCTOPUYECKUMH  BeXaMu
BO3HMKHOBEHHUS M Pa3BUTUS MAaTEeMAaTUYECKOM HAyKH, ¢ MCTOPUEN BEIMKUX OTKPBITUH, UMEHAMHU
J0JIeH, TBOPHUBILUX HAYKY, BXOJIUT B MHTEIJIEKTYaJIbHbIN Oarax KaxkJoro KyJbTypHOTO YeJOBEKa.

N3ydyeHrne maTeMaTHKH CIOCOOCTBYET ACTETUYECKOMY BOCIHMTAHUIO YeJIOBEKa, MOHUMAaHUIO
KpacoThl M M3SIIECTBA MaTEMaTHYECKHX PACCYKIEHUH, BOCHPHUITHIO T€OMETPUYECKHX (opM,
YCBOEHHIO HJIeU CUMMETPHH.

Ieau Kypca MaTeMaTHKH:

® TIOJBEJCHUE YYAIIMXCS HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHMIO B3aWMOCBS3HU
MaTEeMAaTHKH U OKPYXKAIOIIETO MUPa, TOHUMAHUIO MaTEeMAaTHKH KaK YacTH OOIIEH KyJIbTYPhI
YeJI0BEYECTBA;

® pa3BUTHE I[IO3HABATCIIPHOW AaKTUBHOCTH;, (OPMHUPOBAHHE MBICIUTEIBHBIX OTEpPAIHi,
SBJISIFOIITAXCSI  OCHOBOM  HMHTEJUICKTYQJIBHOW — JIEATENIbHOCTH, Pa3BUTHE JIOTHYECKOTO
MBIIIUICHHSI, AJITOPUTMHYECKOTO MBIIIJICHUS;, (OPMUPOBAHHWE YMEHHS TOYHO BBIPA3UTH
MBICJIb;

® pa3BUTHE MHTEpEca K MaTEMaTHUKE, MaTEMAaTHUYECKUX CITOCOOHOCTEH;

e (dopmMupoBaHHE 3HAHWH W YMEHHH, HEOOXOIUMBIX JUIsI W3Y4YCHHUS KypCOB alreOpbl M
reoMeTpur 7—9 KI1acCoB, CMEXHBIX JUCIUIUINH, TPUMEHEHHSI B TIOBCETHEBHOM JKU3HU.

3a1aud Kypca MATEMATHKH:

® OBJIQ/IEHHE CHCTEMOI MaTeMaTUYECKUX 3HAHUN U YMEHUN, HEOOXOIUMBIX IS IPUMEHEHUS
B IPAKTUYECKOM JEATENBHOCTH, W3YYEHUS CMEXKHBIX JUCUUIUIMH, IPOJOJDKEHUS
00paszoBaHus;

® HHTe/JIEKTya/IbHOe pa3BuUTHe, (POPMUPOBAHME KAueCTB JMYHOCTH, HEOOXOIUMBIX
YeJIOBeKYy JUIs MOJIHOLIEHHON JKHU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTb
MBICJIM, KPUTHUYHOCTb MBILIUICHUS, WHTYUIUS, JIOTMYECKOE MBIIUICHHE, JJIEMEHTHI
AITOPUTMUYECKON  KYJIbTYPHI, HPOCTPAHCTBEHHBIX TPEACTaBIECHUH, CIOCOOHOCTh K
MIPEOJ0JICHUIO TPYAHOCTEM;

e ¢opmupoBaHue npeaAcTaBJeHMii 00 UIESIX U METOJAaX MaTeMaTHKH KaK YHHBEPCAJIbHOTO
s3bIKa HAYKU U TEXHUKHU, CPEICTBA MOJEINPOBAHHUS SBJIEHUH U IIPOLIECCOB;

e BOCNIMTAHME KYyJIbTYpbl JIMYHOCTH, OTHOLIEHMS K MaTeMaTHMKe KaK K 4YacTu
o0I11eYeNIOBeYeCKO KyJAbTYpbl, IOHMMAaHUWE 3HAYMMOCTH MaTeMaTUKU JJIs Hay4yHO-
TEXHUYECKOTO IIporpecca.

® CHCTeMaTH4YeCKOe pa3BUTHe IOHATHUS YHCIIa;



e BbIPa0OTKAa YMEHHWi BBINOJHATH YCTHO M MUCBMEHHO apuU(pMeTHUecKue MCUCTBUS Hal
YHUCIIAMU, [IEPEBOIUTH IIPAKTUYECKHE 3a4a41 HA SI3bIK MATEMATHKHU.

Ha peanu3zanuto nporpammsl orBoautcs 340 yacos (1o 170 B kaxkqoM Kiacce) B 5-6 kiaccax,
204 gaca B 7-9 knaccax. ®opmbl opranuszani padboThl — KJIACCHO-YPOUYHAs CUCTEMA.

OCHOBHBIEC METOJBI, TPUEMBI U (POPMBI 0OYUCHHS — JAEATEIBHOCTHBIA TIOAXO/I, IPIMEHEHHUE

UKT, rpynnoBass ¢opma pabOTHI.

[peobnanaromeri HopMoOi TEKYIIETO KOHTPOJIS BBICTYNACT MUCBbMEHHBIH (CaMOCTOSITEIbHbIC

¥ KOHTPOJIBHBIE pa0OTHhI, 3a4€ThI) M YCTHBIN orpoc (coOeceroBanue).

MeTtoibl KOHTpOJS: YCTHBIM, NMUCBbMEHHBIA W MPAKTUYECKUUA KOHTPOJIb, TUJIAKTHYECKHE

TECThl, HAONIOJIEHHE, METOJbl T'padUUecKoro, JaOOPATOPHOTO M IMPOrPAMMHPOBAHHOTO

KOHTPOJIS, TTOJIb30BAaHUE KHUTOH, TPOOJIEMHBIE CUTYAIIHH.

V' O6uas XapaKkTepucTUKA Kypca MaTeMaTuku 5-9 kiaccos

B ®enepanpHOM TOCYZapCTBEHHOM 00pa3oBaTellbHOM cTaHmapte W IIpumepHoii mporpamme
OCHOBHOTO 0011ero o6pazoBanusi cHOpMyaUpPOBaHBI 1M OOydeHHsS MaTeMaTHKE B OCHOBHOM
IIKOJIE W TPeOOBaHUS K PE3yJbTaTaM OCBOCHHUS COJICpP)KaHUS Kypca. OTH IIEJIEBBIE YCTAHOBKH
HOCAT OOIMI XapakTep W 3aJal0T HAMPABICHHOCTh OOYYEHHUs] MaTeMaTHKEe B OCHOBHOM IIIKOJIC B
nenoM. B maHHO# pabodell mporpaMMe OHM KOHKPETH3MPOBAHBI MPUMEHUTEIBHO K dTamy 5-6 u
7-9 KJ1acCOB € YY€TOM BO3PACTHBIX BO3MOKHOCTEH 00YJarOIIUXCS.

B nannO# paboueit mporpamme Kypc 5-6 kmaccoB jauHuMH YMK «Cdepbl» mpencraBieH Kak
apu(pMeTUKO-TeOMETPUUECKUN C BKIIFOUEHUEM AJIEMEHTOB airedpsl. Kpome Toro, k HeMy OTHECEHO
HAYyaJo M3YYEHHUS BEPOATHOCTHO-CTATHUCTUYECKON JIMHUM, a TaKXkKe JIEMEHTOB pazjaena «Jloruka u
MHO>KECTBa», BO3MOXKHOCTh 4Yero npeaycMoTpena I[IpumepHoi mporpammoii mo mMareMaTuke Juist
5-9 K1accos.

Conepxanne pazaena «ApudMeTuka» CIyKUT 0a30i IS JATbHEUIIIEr0 U3YYCHHUS MaTeMaTHKH
U CMEXHBIX MPEIMETOB, CIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIIJICHHUS — ydalluxcs,
(OpMHUPOBAHUIO YMEHUS IOJIb30BATHCS ANTOPUTMAMHU, a TAKXKE MPUOOPETECHHIO MPAKTHUYECKUX
HABBIKOB, HEOOXOJUMBIX B MOBCEAHEBHOW Xu3HU. [Ipu u3yuenuu apubmetuku GopmMupoBaHHE
TEOPETUYECKUX 3HAHUI COUETACTCS C PA3BUTHUEM BBIYHCIUTENBHON KYIbTYpbl, KOTOpasi aKTyaJlbHa
U OpU HaJIWYUU BBIUYMCIUTEIBHOW TEXHUKH, B YACTHOCTH, ¢ OOy4EHHEM MPOCTEHIIUM MNpuémam
MPUKUAKA U OL[CHKU Pe3yIbTaTOM BBhIYMCIICHUH. Pa3BuTHe MOHATHS O YHCIIE CBA3aHO C U3YyYEHHUEM
palMoOHAJbHBIX YMCEN: HATypallbHbIX 4YHCENl, OOBIKHOBEHHBIX U JIECATHYHBIX JIpoOeii,
MOJIOKUTETFHBIX M OTPHULIATEIbHBIX unceln. [lapannenbHo Ha AOCTYIMHOM JJisl yYaIMXCsl JaHHOTO
BO3pacTa ypoBHE B Kypce Mpe/CTaBlieHa HaydHas Ujiesd — pPacIIMpPEHUE MOHSATHS Yuca.

B 3anaun uzydyenus pasaena «l'eoMeTpus» BXOAUT Pa3BUTHUE M€OMETPUUYECKUX MPEICTaBICHUN
y4dammxcsi, 00pa3HOro MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTEIbHBIX YMEHHIA.
DTOT 3Tam M3y4eHHUs T€OMETPUU OCYILECTBIseTcs B 5-9 Kjaccax Ha HAIISIIHO-NPAKTUYECKOM
yYpOBHE, IIPHU 3TOM O0JIblllasg POJIb OTBOJUTCS OMBITY, SKCIEPUMEHTY. Yualluecss 3HaKOMATCS C
reoMeTpuueckuMu ¢urypaMu u 0a30BBIMU KOH(MUTYpAlUSIMH, OBJIAJEBAIOT HEKOTOPBIMU
npuéMaMu MOCTPOCHHUS, OTKPHIBAIOT UX CBOMCTBA, MPUMEHSIOT 9T CBOWCTBA MPHU PEIISHUU 3a/1a4
KOHCTPYKTHBHOTO U BBIYUCIUTEIHHOTO XapaKTepa.

Wzyuenue pazgena «Anredpa» B OCHOBHOW IIKOJNE MpEIroiaraeT, Mpexae BCEro, OBIaJCHUE
(dbopManpHBIM amnmapaToM OYKBEHHOTO MCYHUCIEHHS. DTO Marepuan Ooyiee BBICOKOTO, HEXelu
apudmertuka ypoBHs abcTpakiuu. Ero m3ydeHue permaer menslil ps 3a/1a4 METOJOJIOTHYECKOTO,
MHPOBO33PEHYECKOTO, THYHOCTHOTO XapaKTepa, HO B TO K€ BpeMs TpeOyeT ONnpeaeIeHHOTO YPOBHS
WHTEJUIEKTYanbHOTO pa3BUTH. [IoaTOMY B Kypce 5—6 KJIacCOB MPECTaBICHBI TOJIHKO HAYaIIbHEIE,
0a30BbIC anreOpanyecKue MOHATHS, U OH UTPAET POJIb CBOETO POJa MOCTUKA MEXIY apuPMETHKON
1 anredpoii, Ha3HaYEeHNE KOTOPOTO MOXKHO 00pa3HO OMHUCATh TaK: OT YMCEN K OyKBaM.



N3yuenue pasgena «BeposSTHOCTh U CTaTUCTUKA» BHOCUT CYILIECTBEHHBIM BKJIAJ B OCO3HAHHUE
yYalIUMHUCS TPUKIATHOTO U MPAKTUYECKOTO 3HAUEHUST MaTeMaTukU. B 3amaum ero u3ydeHwus
BXOJUT (POPMUPOBAHUE YMEHHS BOCIPUHHMATh W KPUTHUYECKH AHAIU3UPOBATH WH(MOPMAIIUIO,
MIPEJICTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh BEPOSATHOCTHBIN XapakTep MHOTHX PealbHBIX
3aBUCHUMOCTEH, OIEHHUBATh BEPOSTHOCTH HACTYIJICHHS COOBITHs. OCHOBHOE COACPIKAHHE ITOTO
pazaena oTtHeceHo K 7-9 kmaccam. [l Kypca 5—6 KJIacCOB BBIACICHBI CISAYIOIIHNE BOIPOCHI:
dbopMmupoBanne ymeHWid pabortaTh ¢ wuHpOpMmanmen, mpeacTaBicHHOW B Gopme TabIHMI U
IMarpamMm, MepBOHAYAIBHBIX 3HAHWW O TpHéMax cOopa W IMpeacTaBicHUS HH(DOpMAaIUu, MepBoe
3HAKOMCTBO C KOMOWHATOPUKOH, pelIeHne KOMOMHATOPHBIX 3a/1ad.

BBenenue B Kypc 3jeMEHTapHBIX TEOPETHKO-MHOKECTBEHHBIX MOHATHA M COOTBETCTBYIOIIEH
CHUMBOJIUKH CIIOCOOCTBYET OOOTAIICHUI0O MAaTEMaTHUECKOTO S3bIKa IIKOJIHHUKOB, (DOPMHPOBAHHIO
YMEHHUS TOYHO U CXaTo (GOPMYITHPOBATh MaTEMATHYECKUE MPEIIOKEHUSI, TOMOTaeT 0000IEHUIO U
CHUCTEMaTU3allH 3HAHUM.

B coxmepxanue ocHoBHOro oOmiero oOpa3oBaHus, MpeaycMoTpeHHoro [IpumepHbIMU
nmporpaMMaMH IO MaTeMaTuke i 5—9 KiaccoB, BKIIOUEH Takke pazaen «MaremaTtwka B
HMCTOPUYECKOM pPa3BUTHMU». ETo 31€MEHTHI MpeNCTaBlIeHbl U B COJEPKaHUHM Kypca S5-6 KIaccos.
Ha3nauenune »>Toro marepuana COCTOUT B CO3/IaHUU T'YMAaHUTAPHOTO, KYJIbTYPHO-HCTOPUYECKOTO
(hoHa TIpu pacCMOTPEHUH TPOOIEMAaTHKA OCHOBHOTO COJIEPKAHHMS.

CoznepxaHre MaTeMaTHYECKOTO OOpa3oBaHUS NPHUMEHHUTEIBHO K OCHOBHOW IIKOJIC
(7-9 xmaccel) mpeacTaBIeHO B BHIE CICAYIONIMX COACPKATEIBHBIX paseiioB. DTO apugpmemuxa;
aneebpa; ynkyuu;, 6eposmHocmv u cmamucmuxa; eeomempusi. Hapsyy ¢ 3TUM B coJiep)KaHue
OCHOBHOTO 00I1Iero 00pa30BaHMs BKJIFOYCHBI JIBA JOMOJTHUTEIBHBIX METOIO0JIOTHUYCCKAX pa3Jiea:
JIO2UKA U MHONCECMEA; MAMeMamuKka 6 UCMOpPU4eckoM pa3éumuu, 9TO CBSA3aHO C peau3aliei
1esei OOICHHTEIUICKTYAIBHOTO M OOIIEKYIbTYPHOTO pa3BUTHs yuaruxcs. CoaepikaHue Kaxaoro
W3 ITHX pa3JelIoB Pa3BOPAUMBACTCS B COJICPIKATEIBHO-METOIUYECKYIO JTUHUIO, MTPOHHU3BIBAIOIIYIO
BCE OCHOBHBIC pa3Jieibl COJCpPXKAHUS MaTreMaTHYecKoro oOpa3oBaHUS Ha JIAHHOW CTYICHH
oOyuenus. [Ipu srom mepBas JuHUA — «JIOTMKA W MHOXKECTBa» — CIIY)KHT IICJIA OBJIAJICHUS
YYaIUMHUCS HEKOTOPBIMH JJICMEHTAMH YHHBEPCAIBHOIO MAaTEMAaTHYECKOrO S3blKa, BTOpas —
«MaTtemMaTKa B HMCTOPHYECKOM Pa3BUTHH» — CIIOCOOCTBYET CO3JIaHUIO OOIIEKYJIbTYPHOTO,
r'yMaHUTapHOro (hoHa M3YYCHHUS Kypca.

Conepxanue pasziena «ApudMETHKa» CIYKHT 0a30d I JaJIbHEHIIEro H3ydeHHS
YYaIUMHUCS MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTHYECKOTO MBINUICHHUS, (OPMUPOBAHUIO
YMCHHS TOJIb30BaThCS QITOPUTMAMH, a TaKKe MPUOOPETCHHIO TPAKTUYCCKUX HABBIKOB,
HEOOXOMMBIX B IOBCEIHEBHON XU3HM. PasBUTHE MOHATHS O YHCJIE B OCHOBHOM IIIKOJIE CBS3aHO C
palMoOHaIbHBIMA M MPPALMOHAIBHBIMU YHCIaMH, (JOPMHPOBAHHEM IEPBUYHBIX IMPEACTABICHUI O
JNEHCTBUTEILHOM 4YHCJIC. 3aBEpIICHHUE YHCIOBOM JIMHMM (CHCTEMAaTH3allds CBEJACHHHA O
JNCHCTBUTEIBHBIX YUCIIAX, O KOMIUIEKCHBIX YHC/IaX), TaK JK€ Kak M 00Jiee CI0KHBIC BOIIPOCH apuQ-
MeTukH (anroputM EBKiuma, ocCHOBHas Teopema apu(METHKH), OTHECEHO K YPOBHIO CPEIHETO
o01ero o0pa3oBaHUsI.

Conmepkanne pasnena «Anredpa»  crocoOCTBYeT  (OPMHUPOBAHHIO Y  YYaIIHXCS
MaTeMaTHYeCKOro amnmapara A pelieHus 3a7ad U3 pasHbIX paslie]ioB MaTEMaTHKH, CMEKHBIX
MPEeIMETOB, OKPYKAIOIIEH pealbHOCTH. SI3bIK anreOphl MOJYepKUBAEeT 3HAUYEHHWE MAaTEMAaTHUKH Kak
S3bIKA JUTSI TIOCTPOEHHMS MAaTeMaTHYEeCKHX MOJIENel MpOILeCCOB W SBIEHUN peanbHOro mupa. B
3aaud  M3y4eHHs anreOphl  BXOIAT TaKKe pa3BUTHE  alTOPUTMUYECKOTO  MBIIUICHHUS,
HEO0OXOIMMOTO, B YACTHOCTH, M OCBOCHHS Kypca HMH(POPMATHKH, OBIAJCHHE HaBbIKaMU
JeNyKTUBHBIX paccyxkaeHuil. [IpeobpazoBanue cUMBOJIBHBIX (POPM BHOCUT criel(PUUECKUI BKIIA]
B pa3BUTHE BOOOpPaKEHHUS Y4YalIUXCA, WX CIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpYeCTBY. B
OCHOBHOU IIKOJIE MaTepHal TPYINIHUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKEHUIN, a BOIPOCHI,
CBS3aHHBIE C HPPAIMOHATBHBIMU BBIPAKEHUSMH, C TPUTOHOMETPUYECKHUMH (YHKIUSAMU H
peoO0pa3oBaHUSIMU, BXOJAAT B COJEpKAHUE Kypca MaTeMaTUKHU Ha CTaplliel CTyleHW OO0y4eHUs B
LIKOJIE.



Conepxxkanne paznena «DyHKIIMU» HAILEIEHO HA TMOJIYYEHHE IIKOJbHUKAMH KOHKPETHBIX
3HAHMA O (PYHKIMU KaK BKHEUIIEH MaTeMaTUYeCKOW MOJENN JUIS OTMHMCAHHUS W WCCIICOBAHHUS
pa3zHooOpa3HbIX MporeccoB. M3ydeHne 3TOro marepualia CriocoOCTBYET PAa3BUTHIO Y YYaIIUXCS
YMEHUSI HCIMOJb30BAaTh  PA3JIMYHBIE SI3BIKM ~ MAaTEMAaTUKH  (CIOBECHBIM, CHMBOJIMYECKHM,
rpaduueckuii), BHOCUT BKJIaJ B (popMHpOBaHWE MPEACTABICHUN O PO MAaTEMATHKH B Pa3BUTHH
UHUBUJIN3A1MU U KYJIbTYPBI.

Paznen «BeposSTHOCTP M CTaTUCTHKA» — OO0S3aTENbHBIA KOMIIOHEHT IIIKOJIBHOTO
o0pa3oBaHUs, YCWIMBAIOIIMA €ro NPHKIATHOC M TMPAKTUYSCKOEC 3HAYCHHE. OJTOT MaTepual
HE0OX0IUM, TIPEXKJE BCEro, s GOPMUPOBAHUS y ydaIIUXCAd (DYHKIIMOHAILHON TPaMOTHOCTH —
YMEHHS BOCIPHUHMMATh W KPUTHYCCKH aHAJIM3UPOBATh WHQPOPMAIUIO, TIPEJCTABICHHYIO B
pa3nuYHBIX (QopMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX peaTbHBIX 3aBHCHMOCTEH,
MIPOU3BOIUTH MIPOCTEUIIINE BEPOATHOCTHBIE pacueThl. M3yueHne oCHOB KOMOMHATOPUKHU MO3BOJIUT
y4aleMycsi OCYIIECTBISATh PACCMOTPEHHUE CIydaeB, mepedop W MOJCYET YUCIIa BapUAHTOB, B TOM
YUCIIE B IPOCTEUIINX MPUKIAAHBIX 3aa4ax.

[Ipu u3yyeHUM CTAaTUCTUKU U BEPOATHOCTU OOOTAIIAIOTCS MPEJCTABICHUS O COBPEMEHHOM
KapTUHE MUpa M METOJaX €ro MCCIeN0BaHus, (GOpMHUPYETCS MOHUMAHUE POJIM CTATUCTUKH KaK HC-
TOYHUKA COIMAJIbHO 3HAYMMOW WHGOpPMAIMKM ¢ 3aKJIAJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIILJICHHUS.

enb conmepxanus paznena «l'eoMerpusiy» — pa3BUTh y Y4YaIIMXCS MPOCTPAHCTBEHHOE
BOOOpa)X€HWE W JIOTUYECKOE MBINUICHHE IyTeM CHUCTEMAaTHYECKOTO H3y4YeHHUsI CBOWMCTB
reoMeTpuuecknx (UTryp Ha TJIOCKOCTHM W B TPOCTPAHCTBE W TMPUMEHEHUsI ITHX CBOWCTB TpH
pPELICHNH 33J]a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa. CyniecTBeHHas poJib MPU ITOM
OTBOJUTCA PA3BUTHUIO TEOMETPUYECKOW HHTYyHIMU. CoYeTaHWe HarJIsJHOCTH CO CTPOTOCTHIO
SIBJISIETCS. HEOTHEMJIEMOM YacThl0 T€OMETPUUYECKHX 3HAHWUK. Marepuani, OTHOCSIIUICS K OJIoKam
«Koopnunatey u «BekTophl», B 3HAYUTENLHON CTETIEHW HEeceT B ce0e MEXIpeIMEeTHbIe 3HAHUS,
KOTOpbIE HaxXxOJAT INPUMEHEHHE KaK B pa3IMYHbIX MaTEMaTHYECKUX JHUCLMIUIMHAX, TaK U B
CMEXHBIX ITpeAMETaX.

OcoOenHocThIO pazzaena «Jloruka U MHOXKECTBa» SIBJISIETCS TO, UTO MPEICTABICHHBIN B HEM
Marepuanl MNPEUMYIIECTBEHHO H3y4aeTcs IMpPH PacCMOTPEHUM Pa3IudHBIX BOIIPOCOB Kypca.
CoOTBETCTBYIOIIMI MaTepual HalleJIeH Ha MaTeMaTH4eCKOe Pa3BUTHE ydaluuxcs, GopMUPOBAHUE Y
HUX YMEHHS TOYHO, C’KAaTO U SICHO U3J1araTh MbICIM B YCTHOW U TUCbMEHHOM PEYH.

Paznen «Martematuka B HCTOPHYECKOM pPa3BUTHH» NpeaHazHaueH aias (OpMHUPOBAHUS
MPE/ICTaBJICHU O MaTeMaTHKe KakK 4YacTH 4YelOBEYECKOW KyNIbTYphl, Uig OOLIEro pa3BUTHUS
IIKOJIBHUKOB, JUIS CO3JaHUsI KYIbTYPHO-UCTOPUYECKOU cpenbl oOydyeHus. Ha Hero He BblaemisieTcs
CHELHUAJbHBIX YPOKOB, YCBOEHHE €ro HE KOHTPOJIMPYETCS, HO COJEpKaHUE 3TOro pasziena
OpraHMYHO TPUCYTCTBYET B Y4eOHOM IIpoIlecce KaK CBOEro poJa TyMaHUTapHbIH (OH mpu
paccMOTpeHUH MPoOIeMaTUKH OCHOBHOTO COJIEPKaHUSI MAaTEMAaTHUYECKOTO 00pa3oBaHMUsl.

JlanHass mnporpaMMa MO MaTeMaTUKE s OCHOBHOM IIKOJIBI SIBJIAETCS JIOTMYECKUM
MPOJOJKEHUEM NPOrpaMMbl JJIsl HAayalbHOM IIKOJbI M BMECTE€ C HEM COCTaBIISIET OINHUCAHHE
HEMPEepBIBHOTO Kypca MaTeMaTHKH ¢ 1-To mo 9-if kiacc o01ieo0pa3oBaTeIbHON MIKOJIBI.

v' MecTo npeaMera B y4eOHOM ILIaHe

B cootBerctBUM ¢ TpeGoBaHMsAMH DeneparabHOro TroCyAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO o0Iero oOpa3oBaHus HpeaMeT «MaTematuka» u3ydaercs ¢ 5-ro mo 9-i
KJacCc B BHUJE CIEOYIOIMMX Y4eOHBIX KypcoB: 5—6 kimacc — «Maremartuka», 7-9 kiaacc —
«Auareopa» u «I'eomerpusi». Ob1iee KOJIMYeCTBO YPOKOB B He/leJ10: 5—6 Kiace — 110 5 4acoB B
HeJeno, 7 1 9 kiaace — aaredpa mo 4 yaca B HeJleJIl0, reoMeTpHsi — 10 2 Yaca B HeJeJIl0, 8 KJace
— 1 monyroaue - anredpa mo 4 yaca B HeJeJIl0, FeOMETPHs — N0 2 Yyaca B HeJeJI10, 2 MOJIyroame
- aare0pa mo 3 yaca B HeJeJI10, FeOMeTpPHUs — 0 3 Yaca B He/leJII0.



2. IlnanupveMble Pe3VabTAThI 0CBOCHHSI YUEOHOI0 MpeiMeTa- MATEMATHKA

v' ®opmupoBanne UKT-KoMIeTEHTHOCTH 00yYa0MIHXCSL.

[Ipu m3ydenun y4yeOHOTO mMpenMera OO0yJarolIUecsl YCOBEPIICHCTBYIOT NMPHOOpPETEHHBIE HA
IIEPBON CTYNEHU HA6bIKU padomwvl ¢ uH@gopmayuen u nonoyHAT ux. OHU cMoryt paboraTh ¢
TEKCTaMH, MPeoOpa3oBhIBATh M MHTEPIPETUPOBATH COACPKAIIYIOCS B HUX HH(DOPMALUIO, B TOM
qucle:

* CUCTEMaTU3UPOBATh, COIOCTABIATh, AHAIW3UPOBATh, 0000OMATH M HHTEPIPETHPOBATH
WHGOPMAIIHIO, COEPIKAITYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTAX;

* BEJICIISITh TJIABHYIO W M30BITOYHYIO WH(GOPMAIHIO, BBHIMOJHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICNICHHBIX (PaKTOB, MBICJIEH; NMPEACTABIAT, HHPOPMAIUIO B CXKAaTOM cioBecHOU (opMme (B BUIE
IUTaHAa WM TE€3MCOB) M B HArJISAHO-CUMBOJIMYECKON (opme (B BuAe Tabmul, rpaduyecKuX CXeM U
JMarpaMM, KapT MOHSATANH — KOHIENTYaJbHBIX JJHarpaMM, OMOPHBIX KOHCTIEKTOR);

* 3aIOJIHATH U JIOTIOTHATH TAOJHIIBI, CXEMBI, AT PAMMBbI, TEKCTHI.

OOyuaromuecss YCOBEPIICHCTBYIOT HaBBIK noucka uHgopmayuu B KOMIBIOTEPHBIX U
HEKOMITBIOTEPHBIX MCTOYHUKAX WH(GOpPMAIMH, TPHOOPETYT HaBBIK (OPMYIHMPOBAHUS 3alIPOCOB U
OTIBIT HCIOJH30BAHUS TOMCKOBBIX MamuH. OHM HaydaTcs OCYIIECTBISTH MOWCK HMH(OpMAIuu B
WuTepHeTe, MKOIHPHOM WH(POPMAIMOHHOM IIPOCTPAHCTBE, 0a3ax JaHHBIX M Ha IEPCOHATHLHOM
KOMITBIOTEPE C HCIIOJIb30BAHWEM IIOMCKOBBIX CEPBUCOB, CTPOUTh IIOMCKOBBIE 3amlpoChl B
3aBUCHMOCTH OT II€JIM 3allpOca U aHAJIM3UPOBATh PE3yAbTaThl MOMCKA.

OO6yuaromuecss MPUOOPETYT TOTPEOHOCTh IMOWCKA JOTIOJHUTEIRHON WHGOPMAIMKM IS
peumieHus y4eOHBIX 3aJad M CaMOCTOSITEIbHOM IO3HABATENbHOM  JIEATEIBHOCTH; OCBOSIT
¢ dekTuBHBIE TPUEMBI TMOWCKA, OpPraHMU3alMM U XpaHeHHs HHQOpMalMK Ha MNEePCOHAIBHOM
KOMIIbIOTEpE, B MH(POPMAIIMOHHON cpee yupexJeHus u B VHTepHeTe; mpHOOpeTyT MepBUYHbBIE
HaBBIKH ()OPMHUPOBAHUS U OPTaHU3AIUN COOCTBEHHOTO MH(GOPMAIITMOHHOTO MPOCTPAHCTBA.

OHU  yCOBEpIICHCTBYIOT YMEHHE IepeJaBaTh HHpOpManMiO B  ycTHOM  dopwme,
COMPOBOXKIAEMON ayTUOBU3YaJbHON MOIEPKKOW, U B MHUCbMEHHOW Qopme rumepmenua (T. e.
COUETaHUs TEKCTa, MU300pakeHHs, 3BYKa, CCBUIOK MEXKIy pPa3sHbIMH HHGOPMALMOHHBIMU
KOMIIOHCHTaMH).

OOyuaromuecss CMOTYT HCHOJB30BaTh HMH(OpPMALIMIO Ui YCTAHOBJIICHHUS MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€ll M 3aBHCHUMOCTEH, OOBSCHEHH W /I0Ka3aTelbCTB (PAKTOB B PA3IUYHBIX
y4eOHBIX U MPAKTUYECKUX CUTYaLUAX, CUTYallUSIX MOJAECTUPOBAHUS U MIPOCKTUPOBAHUSI.

BbIyCKHUKH TOJIydaT BO3MOYHOCTh HAYYHTHCS CTPOUTH YMO3AKIIOYEHHS W NPUHUMATH
pelIeHHs Ha OCHOBE CaMOCTOSATENBHO IMOJIyYeHHOM WHGOpMAIlMU, a TaKXKe OCBOUTH OIBIT
KPUTHYECKOTO OTHOUICHUS K ToiMydaemMoil uH(OpMalMu Ha OCHOBE €€ COINOCTAaBJICHUS C
uHpopmalnren U3 JPyrux UCTOYHUKOB U C UMEIOIIMMCS )KU3HEHHBIM OIIBITOM.

v" OCHOBBI y4eOHO-HCC/IEI0BATE]bCKOM M MPOEKTHOI AeATeILHOCTH.

B xone m3yueHus Bcex y4eOHBIX NPEAMETOB, B TOM YHCJIE€ M MaTeMaTHKH, OOydarouiuecs
npuoopemym onvim npoeKmHou OeamenpvHocmu Kak oco0oi ¢opmbl y4deOHONW paloThI,
CMOCOOCTBYIOIIEH BOCIHMTAHUI CAMOCTOSITEBHOCTH, WHHUIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIIEHUIO MOTUBAaIMU U 3()(EeKTUBHOCTH Y4eOHOW JesTeNbHOCTH; B XOJ€ pealu3aluu
UCXOJIHOTO 3aMbICila Ha IPAKTHUYECKOM YPOBHE OBJIQJCIOT YMEHHMEM BBIOMpPATh aJIeKBaTHbBIE
CTOSIILIEN 3a/1aye CPEJCTBA, IPUHUMATh PELIEHUS, B TOM YHCIIE U B CUTYalUsAX HEONPEAEIEHHOCTH.
Onu nosryyat BO3MOKHOCTb Pa3BUTh CIIOCOOHOCTD K pa3pabOTKe HECKOJIBKUX BApHAHTOB PEIICHUH,
K ITOMCKY HECTaHIapTHBIX PEIlIeHHH, TOUCKY U OCYILECTBIEHUIO Hanbojiee MPUeMIIEMOT0 PEIICHHUS.

B xoJie muiaHupoBaHMsI M BHIIOJIHEHUST Y4E€OHBIX UCCIIEOBAHNN 00yJaromuecs: OCBOST YMEHHE
onepuposamv eunome3amy Kak OTIMYUTEIbHBIM HHCTPYMEHTOM HAy4dyHOTO pacCyXJIEHus,



MPUOOPETYT OMBIT PEIICHUS WHTEUICKTYadbHBIX 3a/lad Ha OCHOBE MBICJICHHOTO TIOCTPOCHUS
Pa3JIMYHBIX [IPEATIOJIOKEHUM U UX TIOCIEAYIOIICH IIPOBEPKH.

B pesynpraTe meneHampaBlIeHHOW Y4eOHOW IESITENLHOCTH, OCYIIECTBIseMOol B (opmax
Y4ebH020 UCCIe008aHUsl, Y4eOHO20 NpOeKmd, B XOJIE OCBOEHUSl CUCMEMbl HAYUHLIX NOHAMUL Y
BBIITYCKHUKOB OyZyT 3aJI0KEHBI:

* MOTPEOHOCTh BHUKATh B CYTh HM3Y4aeMbBIX NPOOJIEM, CTaBHTh BOIPOCHI, 3aTParduBaIOIIHE
OCHOBBI 3HAHUU, TMYHBIN, COLIMATbHBIN, UCTOPUYECKUN JKU3HEHHBIN OIIbIT;

* OCHOBBI KPUTUYECKOTO OTHOIIEHHUS K 3HAHUIO, ) KU3HEHHOMY OIIBITY;

* OCHOBBI [IEHHOCTHBIX CYXKJICHHI U OLICHOK;

* YBOXKECHHE K BEJIIMYHIO YEJIOBEYECKOTO pa3yMa, MO3BOJIAIOIIETO MPEO0JIEBATh HEBEKECTBO U
NpeIpacCyAKd, pa3BUBaTh  TEOPETHYECKOE  3HAHUE, MPOJBHUIaTbCi B  YCTAHOBJIIEHUU
B3aMMOTIOHUMAHUS MEX/y OTAEIbHBIMU JIOJIbMHU U KYJIbTYPaMHU;

* OCHOBbI TOHUMAHUS IPUHIIMIUAIBLHON OrPAHUYEHHOCTH 3HAHUS, CYIIECTBOBAHMS Pa3JIMYHbBIX
TOYEK 3PEHHUSI, B3IJIAI0B, XapaKTEPHBIX JJISI pPa3HbIX COIMOKYJIBTYPHBIX CPEJl U 3IOX.

v TIpeaMeTHBbIE pe3yJbTaThl 00yYeHHs.

Pe3ynbTarel 00ydueHHs peICTaBIeHbl K YPOBHIO MOATOTOBKU U 3a/1al0T CUCTEMY UTOTOBBIX
pe3ynbTaTOB 00Y4eHMsI, KOTOPBIX JTOJKHBI JOCTUTaTh BCE Ydalluecs, OKaHYMBAIOLINE OCHOBHYIO
IIKOJY, M JIOCTH)KEHHE KOTOPBIX SIBISETCS 00A3aTEeIbHBIM YCIOBHUEM IOJIOKUTEIBHONW aTTeCTalluu
YYEHHUKa 332 KypC OCHOBHOU HIKOJIbI. DTH TpeOOBaHUS CTPYKTYPHUPOBAHbI MO TPEM KOMIIOHEHTaM:
«3HAMB/NOHUMAMbY,  «YMeMby, «UCNOIb308AMb  NPUOOPEmeHHble  3HAHUA U YMEHUs 8
NPAKMU4ecKoll 0esmeirbHoCmu U noeceonesHou dcuznuy. Ilpu 3ToM mocneqHue 1Ba KOMIOHEHTa
IIPEICTABJICHBI OTIENBHO 0 KAKIOMY U3 Pa3leloB COACPIKAHUS.

N3yuenne MareMaTMKd B OCHOBHOW IIIKOJIE JAeT BO3MOXHOCTh OOYYaIOIIUMCS JOCTHYb
CIIEYIOLIUX Pe3yJbTaTOB PAa3BUTHSI:

1) 6 nuunocmuom HanpagneHuu:

® YMCHHE SICHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M IHMCBMECHHOM pEYH,
IIOHMMAaTh CMBICI IIOCTaBJICHHOM 3aJadyd, BBICTpauBaThb apryMEHTALMIO, IPHUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

® KPUTHUYHOCTb MBIIUICHUS, YMEHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHNS,
OTJIMYATh TUIOTE3Y OT (haKTa;

® UMETh NPEACTaBICHUE O MAaTEMATUYECKOM Hayke Kak cdepe 4eI0BeUeCKO IesTeNbHOCTH,
00 3Tanax ee pa3BUTHs, O €€ 3HAYMMOCTH Ul Pa3BUTUS LUBUIN3ALUHY;

® KpECATUBHOCTb MBILIUICHUS, WHHULIMATUBA, HAXOMYMBOCTb, AKTUBHOCTb IIPU PEIICHUU
MaTeMaTUYECKUX 3aa4;

® yMEeHHE KOHTPOJIHUPOBATH MPOLIECC U PE3YJIbTAT yueOHONH MaTeMaTHUECKON JAeATeNbHOCTH;

® CIOCOOHOCTh K 5SMOIMOHAJBLHOMY BOCHPHUSATHIO MaTeMaTHYecKMX OOBEKTOB, 3ajad,
pelIeHuH, pacCyKICHUH;

2) B MemanpeomMemuom HanpasieHu:
® UMETh MEpPBOHAYAJbHBIE MPEACTaBICHUS 00 UAEAX M O METOJaxX MaTeMaTHKH Kak
YHUBEPCAJIBHOM SI3bIKE HAYKH M TEXHUKH, CPEICTBE MOJECIMPOBAHUS SBICHUN U
IPOLIECCOB;
e yMEHHE BHJECTh MATEeMaTHYECKyI0 3aJadyy B KOHTEKCTE MpOOJEMHON CUTyallMd B
JPYruX AUCLUUILUINHAX, B OKPYKAIOLIEH KU3HU;



e yMEHHE HAXOJUTh B PA3JIMYHBIX HCTOYHHUKAX HH(POPMALHUIO, HEOOXOAMMYIO IS
pelieHusl MaTreMaTHYecKHX NpoOjeM, MpeICTaBJIATh €€ B MOHATHOH (opme,
MPUHUMATh pEHICHHE B YCIOBUSX HEMOMHOW ¥ UW30BITOYHOHW, TOYHOH U
BEPOATHOCTHON MH(POpPMALUH;

e yMEHHME I[IOHMMaTb M HCIOJb30BaTh MAaTEMaTUYECKHE CpPEICTBAa HAarjsAHOCTH
(rpadukm, muarpaMMel, TaOIUIBI, CXEMBI M JIp.) JUIS WJUTFOCTPALIUU, HHTEPIIPETAIIUH,
apryMeHTaluu;

e yMEHHE BBIJIBUTATh THUIOTE3bl TP pPEHICHHM YYEOHBIX 3adad, IOHHUMATh
HE00X0AUMOCTb UX TPOBEPKH;

® yMEHHE IPUMEHATHh MUHIYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyKJeHUM, BUIETb
pa3IuyYHbIE CTPATETUHU PELICHMS 3a1a4;

® [IOHMMaHHUE CYIIHOCTU AJITOPUTMUYECKUX MPEANHCAHUNW U YMEHHE JEHCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

® yMEHHE CaMOCTOSITEIbHO CTAaBUTh L€JH, BbIOMpAaThb M CO3[aBaTh aJTOPUTMBI IS
pernieHust yueOHbIX MaTeMaTHUECKHUX MPOOIIeM;

® yMEHHE IUIAHUPOBAaTh U OCYIIECTBJIATH JAEATEIbHOCTb, HANPABICHHYIO Ha pELICHHE
3aJ1a4 UCCIeI0BaTENbCKOIO XapaKkTepa;

3) 8 npeOmMemnHom HanpasieHuu:

OBJIaJieHue 0a30BbIM MOHSITHMHBIM ammapaToM IO OCHOBHBIM pa3JiellaM COJIep’KaHus,
MpeJcTaBieHe 00 OCHOBHBIX HM3y4aeMbIX MOHATHSAX (YUCIIO, TeoMeTpuyeckas Qurypa,
ypaBHEHHE, (QYHKIUS, BEPOATHOCTh) KaK BaKHEHIIMX MATEeMaTHYECKUX MOJEX,
MO3BOJISIFOIIMX OMUCHIBATh U M3y4aTh peajbHbIE MPOLIECCHI U SBJICHHUS;

yMeHHEe paboTaTh ¢ MaTEeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO
nH(pOpMalKIO), TPAMOTHO MPHUMEHSITh MaTEMaTHYECKYI0 TEPMHHOJIOTHIO M CHUMBOJIUKY,
HCIOJIb30BaTh Pa3IMUHbIC S3bIKH MAaTEMaTHKHU;

YyMEHHE MpPOBOAMTH  KiIacCU(PUKAIMKM, JIOTMYECKHE OOOCHOBaHUS, JOKa3aTelIbCTBA
MaTeMaTHYEeCKUX YTBEPKJICHUM;

YMEHHE pAaclOo3HaBaTh BHJbl MaTeMaTHUYECKUX YTBEP)KJICHUN (AaKCHOMBI, OMpeeseHHUs,
TEOPEMBI U Jp.), IPSIMbIE U OOpAaTHBIE TEOPEMBI;

pa3BUTHE TMPEACTABICHUI O UYWCI€ M YHCIOBBIX CHCTEMax OT HATypalbHBIX IO
JEHCTBUTENBHBIX YMCEJ, OBJIAJICHHE HABBIKAMU YCTHBIX, TUChMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCIICHHU;

OBJIAJICHUE CHUMBOJIBHBIM SI3BIKOM anreOpbl, MpHeMaMH BBITIOJHEHUS TOXJIECTBEHHBIX
peoOpa3oBaHUl PalMOHANBHBIX BBIPAKEHUH, PEIIEHUs YPAaBHEHUH, CHCTEM YpaBHEHUH,
HEPaBEHCTB U CUCTEM HEPABEHCTB, YMEHHUE HCIOIb30BaTh MICI0 KOOPAUHAT HA IMJIOCKOCTH
JUI MHTEpIPETalliy YpaBHEHUH, HEPABEHCTB, CUCTEM, YMEHUE MPUMEHSTH alredpanyecKkue
npeoOpa3oBaHusl, anmapar ypaBHEHUN U HEPaBEHCTB JUIS PEIICHUS 3a/a4 U3 Pa3IUYHBIX
pas3aenoB Kypca;

OBJIaJICHUE CHUCTeMON (YHKIIMOHANBHBIX MOHATUN, (YHKIHMOHAIBHBIM S3BIKOM U
CUMBOJIMKOH, YMEHHE Ha OCHOBE (YHKIMOHAJIBHO-TpaUUECKUX MpeJCTaBICHUN
OIMCBIBATH M aHAJIM3UPOBAThH pealIbHbIE 3aBUCUMOCTH;

OBJIaZICHUE OCHOBHBIMH CIIOCOOAMM TPEJCTABICHUS M aHAIN3a CTATUCTMYECKUX IAHHBIX;
HaJIMYME TPEACTABIEHUN O CTAaTUCTMYECKMX 3aKOHOMEPHOCTSX B pPEalbHOM MHpE U O
Pa3IUYHBIX CI0Cc00aX UX U3YYEHMS, O BEPOSATHOCTHBIX MOJIEIIAX;

OBJIJICHUE T€OMETPUUECKUM S3bIKOM, YMEHHE HCIOJIb30BaTh €ro Il ONMHCAaHUS MIPEIMETOB
OKpYXKAIOILEr0 MHUpPa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN W M300pa3HTEIbHBIX
yMEHUH, IPHOOpeTeHNEe HABBIKOB F€OMETPUUYECKUX ITOCTPOCHUH;

YCBOEHHE CHUCTEMaTHUECKHX 3HAaHMHA O IUIOCKMX (PUrypax W HMX CBOMCTBaxX, a Takke Ha
HarjsiIHOM ypPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJlaX, YMEHHE NPUMEHSTb
CHCTEMaTHUYECKHe 3HAHUS O HUX JJIs pEIIeHHs] FTEOMETPUUECKUX U MPAKTHUYECKUX 3aj1ay;



® yMEHHUS H3MEpATh JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIOJB30BaTh (OPMYINBI JUIS
HAXO0XJCHHS MEPUMETPOB, IUIOIAACH U 00bEMOB T€OMETPUIECKUX HUTYD;

® yMEHHE IIPUMEHATb HW3YYCHHBIC IIOHATHs, PpE3yJIbTaTbl, METOABI Ul pELIeHus 3aaad
IIPAaKTUYECKOIO0 XapakTepa M 3aJad U3 CMEKHBIX IJUCUUIUIMH C MCIOJB30BaHUEM IIPH
HE00XOIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAJIBKYJISTOPA, KOMIBIOTEPA.

Maremaruka. Aareopa. I'eomerpus.

Harypaabnble unciaa. JIpodu. PannonanbHble yncia
BI)IHVCKHI/IK HAay4YHuTCA:

* TOHUMAaTh OCOOEHHOCTH JECATUYHON CUCTEMBI CUHCICHUS

* ONEpPUPOBATH MOHITHAMU, CBA3aHHBIMH C JISJTMMOCTHIO HATypaIbHBIX YUCET,

* BBIpakaTh 4YHCJa B OKBHBAJICHTHBIX (opMax, BbeIOMpas HauboJsiee TMOAXOMISIIYI0 B
3aBUCHMOCTH OT KOHKPETHOW CUTYAIIHH;

* CpaBHHMBATh U YIOPSAI0UYMBATH PAllMOHATBHBIC YUCIIA;

* BBITIOJTHATh BBIYMCIICHUS C DPAIMOHAIBHBIMU YHCJIAMH, COYETas YCTHBIE W TMHChMEHHBIC
MPUEMBI BEIYUCIICHUH, TPUMEHEHUE KaTbKYJISITOPA;

* UCMIONb30BAaTh TMOHATHS W YMEHHsI, CBSI3aHHBIE C MPOMOPIHUOHATIBLHOCTHIO BEJIUYHH,
MPOIICHTaMHU, B XOJE peIICHUS MaTEeMaTUYeCKUX 3a7ad M 3a/Jad U3 CMEXKHBIX MPEIMETOB,
BBITIOJTHATH HECJIOKHBIE MPAKTHYECKUE PACUETHI.

Buinycknux nonyuum e6o3moorcrocmeo.

* NO3HAKOMUMBCS ¢ NO3UYUOHHBIMU CUCMEMAMU CYUCTEHUSL C OCHOBAHUIMU, OMIAUYHLIMU OM
10;

* yeryoums u pazéums NPeoCmasienuusi 0 HAMypaibHbIX YUCIAX U CEOUCMEAX OeTUMOCIU,

* HAYUUMbCSL  UCNONIL308AMb  NPUEMBL,  PAYUOHATUSUPYIOWUE BbIYUCTEHUS, Npuobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCIIEHUS, 8blOUPAS NOOXO0OAWUL Ol CUMYAYULU cnocoo.

JlelicTBUTEILHBIE YK CIA

BBINYCKHHUK HAYIUTCS:

¢ MCII0JIb30BaTh HAYAJILHBIC IIPECICTABJICHUA O MHOXCCTBE ,HCIZCTBHTGJ'IBHBIX YHUCCII,

¢ OIICpHUPOBATH MOHATUEM KBAAPATHOI'O KOPHA, IIPUMCHATH €0 B BEIYUCJICHUAX.
Buinycknux noayuum 603mM04cHOCHb.

*pazsumv npeoCmasieHue O HUCle U HUCIO8bIX CUCMEMAX Om HAMYPAIbHbIX 00
0eticmBUmMenbHbIX Yucesl; 0 Poiu bIYUCICHUL 8 NPAKMUKE,

*pazeums u yenyoums 3HaHUsL 0 OeCAMUYHOU 3aNUCU OeUCMEUMEeNbHbIX YUcel (NepuooudecKue
u Henepuoouueckue opoou,).

N3mepeHus, NnpuOJIHIKEHNUs], OIEHKH

BBINYCKHHMK HAYIUTCS:

® UCIIOJIB30BaTh B XOAC DpPCIICHHMA 3a7ad OJJICMCHTAPHBIC IIPCIACTABIICHUA, CBI3AaHHBIC C
HpI/I6J'II/I)KéHHbIMI/I 3HaAa4YCHUIMHA BCIINYHH.
Buinyckuux nonyuum 803M0HCHOCD.!

® NOHAMb, YMO YUCTIOB8blE aaHHble, Komopble UCNOTIb3YIOMCA ons xapakmepucmuKu 00vexmos
OKpyoicaoueco  mupa, A6AAIOmMcst  npeumyumecmeenHHo npu6ﬂu9fCéHHblMu, Ymo no 3anucu
NPUOTUINCEHHBIX 3HAYEHUL, COOEPHCAUUXCA 8 UHPOPMAYUOHHBIX UCTOUYHUKAX, MONCHO CYOUMb O
noepewHocmu l’lpl/l6ﬂ1/l.?fC6H1/l}l,'

® NOHAMb, UMO nocpeutHocms pesyjlbmama BbIYUCTICHUL O0NICHA OblMb cousmepuma ¢
NOZPEeUHOCIBIO UCXOOHBIX OAHHDIX.

AuredpanyecKkue BbIPaKeHHs

BbInycKHUK HAy4UTCS:

* OTIEpUPOBATh TMOHATHAMU «TOXKAECTBO», «TOXKAECTBEHHOE IpeoOpa3oBaHUE», peEIIaTh
3aJjauy, cojieprkaiire OyKBeHHbIE TaHHbBIE; paboTaTh ¢ popMyIamu;



* BBINOJIHATH MPEoOpa30BaHUsI BRIPAXKEHUN, COJACPKAIUX CTETICHH C LEIbIMH MOKa3aTeIsIMU U
KBaJIpaTHbIE KOPHH;

* BHITIOJHATh TOKJIECTBEHHBIC TPEOOpPa30BaHUsl PAIMOHAIBHBIX BBIPAKCHUNW Ha OCHOBE
MIPaBWII JICHCTBUI HAJl MHOTOWICHAMH U allreOpandecKuMu Jpo0siMH;

* BBINOJIHATH PA3JIOKEHUE MHOTOWICHOB HA MHOKHUTEJIH.

Buinycknux nonyuum 803M04CHOCHb HAVYUMbCA!

* GLINOAHAMbL MHO20ULA208blE NPeoOPA308AHUS  PAYUOHANLHBIX  8bIPANCEHUU, NPUMEHSs
WUPOKULL HAOOP Cnocob08 U NPUEMO8,

* NpUMEHAMb MONCOeCmEeHHble NPeodPA308anUs 01 peulenus 3a0ay U3 Pa3iudHbIX pa30eios
Kypca (Hanpumep, 051 HAX0HCOCHUsT HAUOOIbULE20/HAUMEHBULE2O 3HAYCHUSL BbIPANCEHUS).

YpaBHeHust

BEIyCKHHUK HAYIUTCSI:

* pemaTh OCHOBHBIC BUJIBI PAIlHOHATBHBIX YPABHEHHUM C OJTHOW TEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHUU C ABYMS TIEPEMEHHBIMU;

* MOHUMAaTh YypPaBHEHUE KaK BAXKHEUIIYI0O MATEMATHYECKYI0 MOJIENb U OIHCAHUS H
W3YYCHHS Pa3HOOOPA3HBIX PEATBHBIX CUTYyaIlud, peniaTh TEKCTOBBIC 3a/adyd anreOpamdecKuM
METOJIOM;

* IPUMCHATH TpadUIecKue MPEJICTaBICHHS I MCCICIOBAaHUS YPAaBHCHHM, UCCICAOBAHUS H
pEIICHUS CUCTEM YPAaBHEHUU C ABYMS TIEPEMEHHBIMHU.

BuinyckHuk noayuum 603MOoNCHOCHb.

* os1a0emsv CReYuaIbHbIMU NPUEMAMU PEUeHUs] YPABHEHUL U CUCMeEM VPABHEHULL, YEePEeHHO
NpUMEHSMb annapam ypasHeHutl 05l peulenus pazHooOpa3HblX 3a0ay U3 MamemMamury, CMe*CHbIX
npeomemos, NPaKmuKu,

* npumeHnams  epaguyeckue npeocmasienus Oas  UCCLe008AHUs  VPABHEHUL, —CUCTeM
VPasHeHUll, cooepicauux OyKeeHHvle KOIPOUYUeHMbI.

HepaBencrTBa

BEITYCKHUK HAYYUTCSL:

* IOHUMAaTh ¥ TPUMEHATH TEPMUHOJIOTHMIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pelaTh JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMbI; pelIaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOM Ha rpaduuecKue MpeICTaBICHUS;

* IPUMEHSTH allllapaT HePaBEHCTB [UIsl PEIICHUs 3a/1a4 U3 Pa3IMYHbIX pa3JIesioB Kypca.

Buinycknux nonyuum 603mMoicHOCHb HAYYUMBCSL:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCE, VBEPEHHO NPUMEHSMb annapam
HEPaseHcme O/l PeuweHUsi PA3sHOO0OPAZHbIX MAMEeMAMUYecKux 3a0ay U 3a0ay U3 CMENCHBIX
npeomemos, NPakmuKu,

* npumenamos  epagpuueckue npeocmasnenus O UCCIeO08AHUSL HEPABEHCMS, CUCTEM
HepaseHcms, cooepaicaujux OyKeeHuvle Kodphuyuenmoi.

OcHoBHbIe NOHATHS. YHCc10BbIE QYHKINH

BBINYCKHUK HAYYUTCS:

* IOHUMATh U UCIOJH30BaTh (PYHKIIHOHAIBHBIC TIOHATHS M S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaUCHHS);

* CTPOUTH TPaUKH dIIEMEHTApHBIX (PYHKIMH; UCCIEIOBATH CBOWCTBA YMCIOBBIX (DYHKIHI Ha
OCHOBE M3YYCHHS TTOBEACHUS UX TPaPUKOB;

* MOHUMAaTh (QYHKIIMIO KaK BaKHEHIITYI0 MaTEMAaTHYCCKYIO MOJIENb JJIsl OTIMCAHUS MPOIIECCOB
U SABJICHHH OKPYXAONIEro MHpPa, MPHUMEHSATh (DYHKIHOHAIBHBIA S3BIK ISl ONHCAHHS W
HCCIIEIOBAHUS 3aBUCHMOCTEH MEKY (PU3NIECKUMH BETHIMHAMU.



Buinycknux nonyuum 803M0HCHOCHb HAVYUMbCA!

* NPOBOOUMb UCCNIE008AHUA, C8A3AHHBIE C U3YYEHUeM CBOUCME QYHKYUl, 6 MOM Hucie c
UCNONIb308AHUEM KOMNbIOMepAd, HA OCHOBE 2PAUKOE UZVUEHHbIX (QYHKYUll cmpoums 6oiee
ClIoJICHbLE 2paduKu (KYCOUHO-3A0anHble, C «BLIKOTOMbBIMUY MOYKAMU U M. N.);

* UCNONL306aMb  (YYHKYUOHANbHBIE NPEOCMABIeHUs U CBOUCMEA (QYHKYUll Ons peuleHusl
MamemMamuyeckux 3a0aq U3 pasiudHblx pazoenos Kypca.

YucoBblie MOCIEA0BATEILHOCTH

BhlnycKHUK HAYyYUTCSL:

* IOHMMAaTh M HCIIOJIb30BAaTh S3bIK IIOCJIEN0BATENbHOCTEN (TEPMUHBL, CHMBOJUYECKHE
0003HaYCHHS);

* IpUMEHSTHh (OPMYJIbI, CBA3aHHBIE C apU(PMETUUECKON M reOMETPUUYECKON MpOrpeccue, u
anmnapat, cOpMHUPOBAHHBIM MpPU U3YYEHUU APYTUX pa3lieloB Kypca, K PELIEHUIO 3a/ady, B TOM
YHClie C KOHTEKCTOM U3 peasibHOM KU3HU.

Buinycknux noayuum 603moicHoCmb HAYYUMbCA:

* peuiams KOMOUHUPOBAHHbBIE 3A0a4U C NPUMEHeHUeM Gopmyn N-20 YleHa U CyMMbl nepebix N
YNeHO8 apu@Memuyeckol U 2eoMempudeckol npocpeccuu, HPUMeHss Npu IMOM annapam
VPABHEeHUll U HePABEeHCM8;

* NOHUMAMb APUDMEMUUECKYIO U 2eOMEMPULECKVI0 NPOSPECCUt0 KaK (YYHKYUU HAMYPaibHO2O0
apeymenma, cea3vbl8amsb apupMemuyeckyio npocpeccuio ¢ JUHEUHbIM POCMOM, 2e0MEMPULECK)HO
— € 9KCNOHEHYUATbHbIM POCHOM.

OnucarejbHas CTATUCTHKA

BEITYCKHUK HAYYHWTCS HWCIIOJIB30BaTh IMPOCTEHINIME CIOCOOBI TIPEJICTABICHHUS W aHaM3a
CTATUCTUYCCKUX JIAHHBIX.

Buinycknux nonyuum 603moxcnocmes  npuodpecmu  nepeOHAHANbHBIL ONbIM  OPSAHU3AYUU
cOopa OauHbIX NpU NPOBEOEHUU ONPOCA 0OWECMBEHHO20 MHEHUs, OCYWeCMEIamb UX AHAIU3,
npeocmasiamo pe3yibmamsl ONpocd 8 8uoe madauysl, OUASPaAMMbL.

Cuay4aiinble cOOBITHSI M BEPOSITHOCTD

BBINYCKHUK Hay4HuTCsl HAXOIUTh OTHOCHUTENBHYIO YacTOTy M BEPOSTHOCTH CIIY4allHOTO
COOBITHSL.

Buinycknux — nonyuum  803modcHocmb  npuobpecmu  OnbIM  NPOBEOCHUSL  CYYAUHBIX
IKCNEPUMEHMO8, 8 MOM YUCTLE C NOMOWbIO KOMNLIOMEPHO20 MOOEUPOBAHUS, UHMEPNPemayuu ux
pe3yibmamos.

KomOunaTopuka

BrINyCKHUK HayIUTCs pemaTh KOMOMHATOPHBIC 3a7aui Ha HAaXOXKIACHHE Yrcia 00ObEKTOB HIIN
KOMOUWHAIINHA.

Buinycknux _nonyuum 803MOJCHOCHb  HAYYUMBCS  HEKOMOPLIM — CNEeYUATIbHbIM — NPUEMAM
peuteHust KOMOUHAMOPHBIX 3a0at.

Harasgnasi reomeTpus

BhIyCKHHUK HAay4uTCs:

* pacro3HaBaTh Ha YEPTEKax, PUCYHKAX, MOJENSAX M B OKPYXKAIOIIEeM MHpE IIOCKUE H
MIPOCTPAHCTBEHHBIE T€OMETPUIECKHE (PUTYpHI;

* pacrio3HaBaTh pa3BEPTKM Kyba, MPSIMOYrOJBHOTO TMapajulefienurnena, MpaBUIbLHOM
MUPaMUJIbI, HAJIMHIPA U KOHYCA;

* CTPOUTH PA3BEPTKH KyOa U MPSMOYTOJIBLHOTO MapaljieNienumnesa;

* ONpENeNsATh IO JIMHEHHBIM pa3MepaM pa3BEPTKH (QUIYphl JMHEHHBIE pa3Mepbl caMoif
¢burypsl 1 Ha060pOT;

* BBIYHUCIIATH 00BEM MPSIMOYTOJIBHOTO NapaslIeeuIe/a.

Boinycknuk noayuum 603mMo4CHOCHY .

* HAYUUMBCA  BLIYUCTAML — 00bEMbI  NPOCMPAHCMEEHHLIX — 2eOMEempUdeckux  Queyp,
COCMABNEHHBIX U3 NPAMOY2OJILHBIX NAPALIENenUNne0s;

* yenyoums u pazeums npeocmasienus 0 npOCMpPAaHCMEEHHbIX 2eOMempPUIecKux pueypax,




* HAYyYumuvCs NPUMEHAMb NOHAMUE Pa3eEPMKU OJisl BbINOJIHEHUS. NPAKMUYECKUX PACUEMO8.
I'eomerpuueckue Gpurypsl
BrInYCKHHUK HAYUUTCS:

* TI0JIb30BAThCS SI3BIKOM T'€OMETPUH JUIS ONMHMCAHMS NPEAMETOB OKPYXKAIOIIEro MHpa U HX
B3aMMHOTO PaCIIOJIOKEHHS,

* pacrio3HaBaTh M M300pakaTh Ha 4YEpTEXKaxX M PHCYHKaX T'€OMETPHUYECKHE (QHUTYpHl M HX
KOH(UTypanuu;

* HAXOJUTh 3HAYCHUS JUIMH JIMHEHHBIX AJIEMEHTOB (DUTYP M UX OTHONICHUS, TPAJAYCHYIO Mepy
yrioB ot 0° mo 180°, mpumeHsist onpeAeneHns, CBOWCTBA U MPHU3HAKA (QUTYp M HUX DJIEMEHTOB,
oTHOWEHHs (HUTyp (pPaBEHCTBO, 1M0100KE, CHMMETPHH, TOBOPOT, NapaJlJIeIbHBINA TIEPEHOC);

* OIepUpPOBaTh C HAYAIBLHBIMU TOHITHUSMH TPUTOHOMETPWUU U BBHITIOJHATH AJIEMEHTAPHBIE
orepanuy HaJ GYHKIUSIMH YTJIOB;

* pemraTth 3aJauu Ha JI0Ka3aTeIbCTBO, OMUPAsCh Ha N3YUYEHHBIE CBOWCTBA (PUTYP M OTHOIICHUH
MEX]Ty HUIMH U IPUMEHSISI N3Y4EHHBIE METO/IbI JIOKa3aTeIbCTB;

* pemraTh HECJIOXKHBIE 331a4H Ha MOCTPOSHHE, TPUMEHSISI OCHOBHBIE aJTOPUTMBI TIOCTPOCHHUS C
MTOMOTIIBIO ITUPKYJIIS ¥ INHEHKY;

* pemarh MPOCTEHIINe TNTAHNMETPUYECKHE 33]]a9l B IPOCTPAHCTBE.

Buinycknuk noayuum 603M04CHOCHb:

* 0671a0emMb Memooamu peulerusi 3a0ay HA GbIYUCIEHUS U OOKA3AMeNbCmea. Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUS, MemoOoM nepedopa 8apuaHmMos U MemoooM 2eOMEeMPUUECKUX
Mecm moyex,

* npuobpecmu onvim NPUMEHEHUS AI2eOPaAuYecKo20 U MPUSOHOMEMPUYECKO20 annapama u
uoetl 08UNCEHUS NPU PEUUEHUU 2eOMEMPUYECKUX 3a0aY;

* 0snadems MPAOUYUOHHOU CXeMOU peuieHusl 3a0a4y Ha NOCMPOeHUe ¢ NOMOUWbIO YUPKYISL U
JUHEUKU. aHAu3, NOCmpoenue, 00KA3ameibCmeo U Uccied08anue,

* HAyuumvCs pewams 3a0a4u Ha NOCMpPOeHUe MemoooM 2eoOMempuiecKko20 Mecma moyexk u
MemooomM nooodusl,

* npuobpecmu onvlm UCCIEO08AHUS CBOUCME NAAHUMEMPUUECKUX @Ueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu onvlm GbINOIHEHUS. NPOEKMOo8 no memam «l eomempuueckue npeobpazosanus
Ha nrockocmuy, «Illocmpoenue ompeszkos no gpopmyney.

N3mepeHne reoMeTpHYeCKHX BeJTHYMH

BBINYCKHHUK HAYYUTCS:

* MCIIOJIb30BAaTh CBOWCTBA WM3MEPEHUS JJIMH, IUIOIIAJCH W YIJIOB NPU PEIICHUW 3a1ad Ha
HAXOXXJCHHUE JUTMHBI OTpEe3Ka, JJIUHBI OKPY)KHOCTH, JUTUHBI JyTM OKPYXHOCTH, I'PaIyCHOW MEpBI
yria;

* BBIYUCIIATH IUIOMIA/IU TPEYTOJIBHUKOB, MPSMOYTOJILHUKOB, ApaJICIOrPaMM- MOB, TPAIICIIHI,
KPYr'OB U CEKTOPOB;

* BBIYUCIIATH JUTMHY OKPY>KHOCTH, JUTMHY JyT'H OKPYKHOCTH;

* BBIYUCIISATH JUIMHBI JTUHEWHBIX 3JIEMEHTOB (PUTYp M WX YIJIbl, UCTIONB3YSd (HOPMYIBI ATUHBI
OKPY>KHOCTH U JUTHHBI IYTU OKPYKHOCTH, OPMYIBI IUIomaaen puryp;

* pemiaTh 3a/ladyd Ha J0Ka3aTeNIbCTBO C HCIOJIb30BaHHEM (OpPMYT JUIMHBI OKPY)KHOCTH H
JUTMHBI IyTU OKPYKHOCTH, GOpMyI Iiomaaeit Guryp;

* pemiaTh MPaKTUYECKHE 3aJaud, CBS3aHHBIE C HAXO0XJICHHEM TIeOMETPUYECKHX BEITUYHH
(ucronp3ys pu HEOOXOAUMOCTH CIPABOYHUKHU U TEXHUUECKHE CPEICTRA).

Buinyckuux nonyuum 603mMoicHOCb HAYYUMBCAL:

* gLIUUCTIAML  NAOWAOU QuU2Yp, COCMABIEHHLIX U3 08YX UIU 6onee NPAMOY20IbHUKOS,
napanneioepammos, mpeyeolbHUKos, Kpy2a u cekmopa,

* GLIYUCIAMb NIOWAOU MHO20V20IbHUKOS, UCNONb3YA OMHOUWEHUS PABHOBEIUKOCU U
PABHOCOCMABNIEHHOCIUL,



* NPpUMEHAMb aneeopauyeckull. U MpueoOHOMempudeckull annapam u udeu OBUdNCEHUS. Npu
peutenuy 3a0a4 Ha 8blYUCIeHUe NIoWAdel MHO20Y20lbHUKOG.

Koopaunartsi

BBINYCKHHUK HAYIUTCS:

* BEIYHCIIATH JUTMHY OTPE3Ka M0 KOOPAMHATAM €T0 KOHIIOB; BEIYHCIISATH KOOPJAUHATHI CEPEIUHBI
OTpe3Ka;

* YICTIOJIb30BaTh KOOPAWHATHBIA METOJI IS U3YUEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTCH.

Buinycxnux nonyuum 603M0xcHOCHb .

* 061a0emb KOOPOUHAMHBIM MEeMOOOM peuleHUs 3a0ay Ha 8bIYUCTeHUsT U OOKA3AMENbCMBA,

* npuodpecmu  OnvLIM UCHOAL308AHUS KOMNBLIOMEPHLIX NPOSPAMM Ol AHAAU3A YACHHBIX
cayuaes 83aUMHO20 PACNOJIOHCEHUSL OKPYHCHOCIMEU U NPAMbIX,

* npuodpecmu Onvlm BbINOJHEHUS NPOEKMO8 Ha memy «lIpumenenue KOOpOUHAMHO20 Memooa
npu peutenuu 3a0ay Ha 8blYUCTIeHUS U OOKA3AMENbCMBA).

BekTopbl

BLIITYCKHUK HAYYHUTCS

* ONEPUPOBATh C BEKTOpPaMH: HAXOJHWTh CYMMY W pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPHYCCKH, HAXOUTh BEKTOP, PaBHBINA MTPOU3BEICHHUIO 3aJAHHOTO BEKTOPa Ha YHCIIO;

* HAXOJWTh JUISI BEKTOPOB, 33JaHHBIX KOOPJIWHATAMH: JUTHHY BEKTOpa, KOOPAWHATEI CYMMBI H
pPa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPAWHATHI MPOU3BEICHHUS BEKTOpA HA YHCIIO, IPUMEHSS TIPH
HE0OXO0IMMOCTH COYETATENIbHBIH, IEPEeMECTUTENBHBIN U pacipeeNuTeIbHbIN 3aKOHBI;

* BEIYHCIIATh CKAISIPHOE TIPOU3BEJICHUE BEKTOPOB, HAXOJIUTh YroJI MEXIy BEKTOpaMmH,
YCTaHABIIMBATh MEPICHIUKYIIPHOCTD MPSMBIX.

Buinycxnux nonyuum 603mM0xcHOCHb .

* 061a0eMmb BEKMOPHLIM MEMOOOM ONIsl peulerUsl 3a0a4 Had 8bIYUCTEeHUS U OOKA3AMeNbCMEd;

* npuobpecmu Onvim GbINOJIHEHUSL NPOEKMO8 HA MeMy <NPUMEHEeHUe 8eKMOPHO20 Memood npu
peuleHuly 3a0a4 Ha 8bIYUCTEHUSL U OOKA3AMeNbCmeay.

2. Coaep:xanue y4e0HOI0 MpeaMera - MATEMATHKA

MATEMATHUKA S kaacce (170 9)

1.JIunuu (8 v)

JIMHMKM Ha IUIOCKOCTH. 3aMKHYTble M He3aMKHyThle JuHMM. Camornepecekarouyecs IUHUU.
[Ipsimast, oTpe3ok, ayd. Jlomanas. JlyiimHa oTpe3ka, METpUYECKUE €JUHULBI AIUHBI. OKPYKHOCTb.
[TocTpoenune KoHUTypanmidi U3 NPsSMOH, ee 4acTeil, OKPY)KHOCTH Ha HEIMHOBAHHOM M KJIETYATON
Oymare.

OcnosHvle yenu — pa3BUTh MPEJCTABIECHHE O JIMHUAX Ha IUIOCKOCTH U TPOCTPAHCTBEHHOE
BOOOpaXEHHE YJALIUXCs, HAYYUTh U300paXkaTh MPSIMYI0 M OKPY)KHOCTb C ITOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB.

2.HarypanbHbie yncaa (12 1)

JlecaTuuHas cuUcCTeMa CUUCIEeHHA. PuMckas Hymepanus Kak IpPUMEp HENO3ULIMOHHOW CUCTEMBI
cuncnenus. Harypanbneiii pan. M3o0paxkeHrne HaTypalbHBIX YMCENT TOYKAMH Ha KOOPAWHATHOM
npsmoid. CpaBHEHUE HaTypalIbHBIX yKcesl. OKpyIiIeHne HaTypaJbHbIX YHACEN.

Pemenne KOM6I/IH8.T0pHBIX 3aaa4 nepeGopOM BCCX BO3MOIKHBIX BAPUAHTOB.



Ocnogénas yenb — CUCTEMATU3UPOBATh U PA3BUTh 3HAHUS YYAIIMXCS O HAaTypaJIbHbIX YUCIIAX.
3.JJeiicTBuSI ¢ HATYPAJIBHBIMH Y cJIaMH (23 1)

CrnoxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYNIS NpU CIOXKEHUM. BbluMTaHue Kak JAelcTBHE,
oOpaTHOE CIOKEHUIO. YMHOXXKCHHE HATYPAIbHBIX YHCET; CBOWCTBA HYJISI WM CAWHHIBI IPU
yMHOXEHUU. JleneHue Kak JaeicTBue, 00paTHOE€ yMHOXKEeHMIO. Bo3BeneHue yuciaa B CTENEHb C
HaTypaJbHBIM IOKa3areyieM. BblunCiIeHne 3HAaYEHUU YUCIOBBIX BBIPAKEHUMN; MOPSAIOK JECHCTBUM.
Pemrenue 3agau apuMeTUUECKUM METOJIOM.

OcHosHas yenb — 3aKPENUTh U PA3BUTh HABBIKU BBHITTOJIHEHUS ACUCTBUH C HATYPATbHBIMU YHCIIAMHU.
4.Acnoab3oBanue cBOCTB aeiicTBUi npu Bbiyucaenusx (10 1)

[lepemecTuTeNbHOE U COYETATEIHLHOE CBOMCTBA CIOKEHHS U YMHOXEHUS; IPeoOpa3oBaHUe CyMM U
npousBeeHud. PacnipenenuTenbHoe CBOMCTBO YMHOKEHHS OTHOCHUTEIBHO CIIOJKEHUS; BHIHECEHUE
oOuiero MHOXUTENsT 3a cKoOku. [lpumepbl panuoHanbHBIX BblUMCIeHUH. Pemienne 3anau
apu(pPMEeTHUYECKUM CIIOCOOOM.

OcHnognas yenv — chopMHUpPOBaATh HaYaJIbHbIE HABBIKM ITPE0OpPa30BaHUs BHIPAKEHUI.
5.MHoroyrojbsHukH (9 4)

VYrou. [IpsMoi, ocTpelil, Tyno# yrisl. MI3mMepeHue 1 NOCTpOEHUE YIiIoB ¢ MOMOIIBI TPAHCIIOPTUPA.
JlomaHble 1 MHOTOYTOJIBHUKH. BBITyKITble MHOTOYTOIbHUKH. [IepuMeTp MHOTOYroJIbHUKA.

OcHosHble yeau — TIO3HAKOMUTh C HOBOM TEOMETpUYECKOW (Urypoll — yIjioM, HOBBIM
U3MEpPUTENBbHBIM  HHCTPYMEHTOM — TPaHCIOPTUPOM, pPa3BUTh HU3MEPUTEIbHBIE YMEHHUE,
CUCTEMAaTHU3UPOBATh MPEJCTABICHUS O MHOTOYTIOJIbHUKAX.

6. deaumoctb unce (16 4)

Jlenutenu W KpaTHbIC YWCiIa; HAUOOJBIIUN OOIIMH NEeNWTeNIb W HaWMEHbIIee oO0Iee KpaTHOE.
[IpocTeie U cocTaBHBIE uncia. Pa3noxkeHue 4ncia Ha MPOCThbIe MHOKHUTENHU. JleTMMOCTh CYMMBI H
npousBeneHus. llpusnaku penmumoctu Ha 2, 5, 10, 3, 9. [leneHue ¢ ocrtaTkoM; pazOueHHe
HaTypaJbHBIX YUCEN Ha KJIACCHI 10 OCTaTKaM OT JICIICHHS.

OcnosHas yenb — IO3HAKOMUTD YYaIIUXCs C IPOCTEHITUMU MOHATUAMU TEOPUH JIEITUMOCTH.
7. TpeyrosibHuUKHU U YeTbIpexyroabHuku (10 u)

Tpeyronbaukun u ux Bugsl. llpsmoyronbHuk, kBaapaT. PasenctBo ¢uryp. [lnomans
MPSIMOYTOJIbHHUKA, €TMHUIIBI TUIOIIA/IH.

OcnosHvle yenu — NMO3HAKOMUTH YUaIIMXCS C KJIAacCHU(UKalMUed TPEeyroJbHUKOB IO CTOPOHaM M
yriiaM, CBOMCTBaMHU NPSIMOYIOJbHUKA U €ro JUaroHaied, Hay4yuThb CTPOUTHh MPSIMOYTOJBHUK Ha
HEJIMHOBaHHOW Oymare, chopMupoBaTh MOHATHE PaBEHCTBA (GUryp, MPOAOKUTH (HOPMUPOBAHHE
METPUYECKUX MPEJICTABICHHM.

8.Jlpodu (19 1)

[IpencraBnenne o apodu Kak crioco0e 3amucy 4acTh BeduuyuHbl. [IpaBUiibHBIE M HENpaBUIIbHBIE
npobu. M3o0paxeHue aApoOel TOUKaMH Ha KOOPAMHATHOW MpsMoil. OCHOBHOE CBOMCTBO IpoOH.
Coxkpamenue apobeit. [IpuBenenne apobu k HoBoMy 3HameHarento. CpaBHeHHe Apobei. 3amuch
HaATYpaJIbHOTO YKCIIa B BUAE APOOH.



OcHnoguvie yenu — cHOPMUPOBATH Yy YYAIIMXCA HOHATHA APOOM, NMO3HAKOMHUTH C OCHOBHBIM
CBOMCTBOM JpoOU 1 MPUMEHEHHUEM €Tro Ui peoOpa3oBaHus ApoOe, HAyYuTh CPAaBHUBATH APOOH.

9.[JeiicTBus ¢ Apodsimu (35 1)

Cnoxenne u BeruuTanue aApoOeii. CmemanHas qpoOb; MpeICcCTaBIeHHE CMEIIaHHOW IpoOu B BUIC
HENPAaBWIBHOM U BBIJIETICHUE 1IEJION YacTH 4Kciia U3 HEMPaBUIIbHOM ApoOu. YMHOKEHUE U JeJIeHue
npo0eii; B3anMHO-00paTHbIe TpoOu. HaxokaeHue JacTy 1eI0ro U [eJIoro 1o ero yacth. Pemienue
3a1a4 apu(METHYECKIM CITIOCOOOM.

Ocnosnas yenb — BBIPAOOTaTh MPOYHBIC HABBIKM BBIMOJHEHHS apU(PMETHUECKUX IEHCTBHHA C
O0OBIKHOBEHHBIMH JIPOOSMH.

10.Muororpannuku (11 4)

Mpuororpanauku.  [lpsmoyronbubiii  mapamnenenunen.  Ky6.  [Mupamupa.  PasBeptku
MHOT'OTPaHHUKOB.

Ochosnasi yenv — pa3BUTh NPOCTPAHCTBEHHBbIE NPEICTABICHUS yJalllUXcs IyTeM OpraHu3aluu
pa3zHoo0pa3HOM NeSATENbHOCTH C MOJIEISIMU MHOTOTPAaHHUKOB U UX U300pa’kEeHUSIMU.

11.Tadauubl 1 nuarpamMmsi (9 4)

Urenne Tabmui ¢ AByMs BXxojaaMu. Mcnonbp3oBaHue B TabMuIax CHENUANbHBIX CHMBOJIOB H
obo3Hayenuit. CtonmbuaTeie nuarpammsel. llpocreiimme mnpuembl cOopa U TpeACTaBICHUS
nHpopMaIuu.

Ocnosnas yenp — cHOpMHUPOBATH YMEHHE H3BJICKATh HMH(POPMAIIUIO W3 HECIIOXKHBIX TAOJHI[ H
CTOJIOYATBIX AHATPAMM.

IToBTOpeHue — 8 u.

MATEMATHUKA 6 kaacc (170 9)

1. Ipoou n npouenTtsI (20 4)

[ToBTOpEHUE: MOHATUE IPOOH, OCHOBHOE CBOMCTBO APOOH, CpaBHEHUE M YIOPsA0YMBaHUE ApPOOeEi,
MpaBUJIa BBITIONHEHUS apudmMeTrndyeckux neictBuii ¢ npoOsmu. I[IpeoOpa3oBaHue BBIpa)KEHUN C
MTOMOIII0 OCHOBHOTO CBOWCTBA Jpo0Ou. Perienre 0CHOBHBIX 3a7a4 Ha ApoOu.

ITonsaTue IIpOoLCHTA. Haxoxnenue IMpOoICHTAa OT BEJIMYHUHEBI.
Cronbuateie AuarpaMmabl: YTCHHUEC U IIOCTPOCHUC. prTOBLIe AuarpaMMmeal.

Ocnosnvle yeiu — CUCTCMAaTUu3upOBaTh 3HAHUA 00 OOBIKHOBEHHBIX ,Z[p065{X, 3aKpCIUTh U
Pa3BUTb HABBIKU JENCTBUI C OOBIKHOBEHHBIMU ,Z[pO6$IMI/I, MMO3HAKOMUTH YydalllUXCA € TIOHATUCM
IMPOLICHTA, a4 TAKIKE Pa3BUTh YMCHHC pa6OTaTL C AuarpaMmMamu.

2. IIpsiMble Ha MJIOCKOCTH U B MPOCTpaHcTBe (7 1)

HCpCCCKaIOH_II/ICCﬂ MMpsAMBIC. BepTI/IKaJ'IBHBIC yribl, HX CBOMCTBO. HapaJ'IJICJILHBIC MpsMBIC.
HOCTpOCHI/IC napajuiCJIbHbIX W TNCPHCHAUKYIAPHBIX IIPAMBIX. HpI/IMepBI napajiiCJIbHbIX U
NEPpNCHAUKYJIAPHBIX MIPAMBIX B OKPYXKAIOIIEM MUPC.



Paccrosiaue MCXKIAY [AByMd TOYKaMH, OT TOYKH OO HpHMOﬁ, MCXKAY ABYMA TMapalICIIbHBIMHA
MMpsAMBIMHA, OT TOYKHU N0 IIJIOCKOCTH.

OchosgHule yeiu — CO3JATh Y Y4YalUXCS 3pUTENbHBIE O00pa3bl BCEX OCHOBHBIX
KOH(Urypanuid, CBS3aHHBIX C B3aUMHBIM PACIOJIOKEHHEM [JBYX MPSIMBIX Ha IJIOCKOCTH U B
IIPOCTpaHCTBE, C(POPMUPOBATH HABBIKU ITOCTPOECHMS MMapAJIIENIbHBIX U NEPIIEHIUKYIISPHBIX NPSMBIX,
HAay4YHUTh HAXOAUTH PACCTOSHHUE OT TOUKH JI0 MPAMOU, MEXIY ABYMS NapaJICIbHBIMU IIPSIMBIMHU.

3. decsatuunbie gpoou (9 4)

Hecstuunas 3anuchk apoOeit. IlpencraBieHre OOBIKHOBEHHOW IpoOM B BUAC ACCATUYHOW U
JECSITUYHOM B BU/I€ OOBIKHOBEHHOM; KpUTEpU 00paTUMOCTH OOBIKHOBEHHO JIpOOH B IECATUYHYIO.
N300paxkenue aecaTUYHBIX IpoOeil TOUKaMu Ha KOOpAMHATHOM npsiMoil. CpaBHEHHE AECATUYHBIX
npob6eii. JlecsiTuunble qpodU 1 METpUYECKasi CUCTEMa Mep.

OcHogHble  yenu — BBECTU TOHSTHE AECATUYHOM IpoOu, BHIpaOOTATh HABBIKM YTEHUS
3alMCH JIECATUYHBIX Jpo0el, X CpaBHEHUS; CPOPMHUPOBATH YMEHUS MEPEXOAUTHh OT JIECATHUYHOMN
IpoOu K 0OBIKHOBEHHOM, BBINIOJHATH OOpaTHbIE TPE0Opa3OBaHMUS.

4. JlelicTBUS ¢ AeCATHYHBIMHU APo0siMu (27 1)

CrnoxeHue W BBIYUTAHUE ACCITHYHBIX IpoOel. YMHOXEHWE U JIeJIeHHWEe JCCATUYHOW IpoOu Ha
crenedb 10. YMHOXKEHHE M JAeNeHHE AECCATUYHBIX ApoOel. OKpyrieHue AecATUYHBIX IpoOei.
[Tpubmxennoe yacTHOE. BrimoHeHNE NeMCTBUI ¢ OOBIKHOBEHHBIMHU U ACCSITUYHBIMU JIPOOSMHU.

Ocnognass  yenvp — cOPMUPOBATH HABBIKU JIEHCTBUN C NECATUUYHBIMU JIPOOSMH, a TaKKe
HABBIKU OKPYTJICHUS IECATUYHBIX IpOOeii.

5. Oxpy:xkHOCTH (9 4)

B3anmHoe pacnosiokeHue TNpSAMOM U OKPY)KHOCTH, JBYX OKpykHocTed. KacarenpHas K
OKPY)KHOCTU U ee moctpoenue. [locTpoenne TpeyroipHUKa MO Tpem cTtopoHam. HepaBeHcTBO
TpeyroipHuka. Kpyrible Tena.

OcHogHble  yenu — CO3/1aTh y y4alIUXCSl 3pUTEIbHbIE 00pa3bl OCHOBHBIX KOH(UIypalui,
CBS3aHHBIX C B3aUMHBIM PACIIOJIO)KEHHEM TMPSAMOM M OKPYKHOCTH, JIBYX OKPYXKHOCTEH Ha
IJIOCKOCTH; HAYYUTh CTPOUTH TPEYTrOJbHHUK IO TPEM CTOPOHAM, c(pOPMHUPOBATH MPEJICTABICHUE O
KpYIJIbIX Tedax (11ap, KOHYC, LUIHUHP).

6. OTHOICHUS M TIpoueHTHI (17 4)
OTtHoienue uucen u BenuunH. Maciita0b. JleneHre B JaHHOM OTHOIICHUH.

BLIpa)KeHI/IC IMPOOCHTOB ACCATUYHBIMU ,Z[p06${MI/I; PCUICHHUC 3aJa4 Ha IIPOLCHTHI. BBIpa)KeHI/Ie
OTHOIICHUA BCJIMYHUH B IIPOLCHTAX.

Ocnosnvle yenu — INMO3HAKOMHUTL C INOHATHEM «OTHOIICHHC) U Cq)OpMI/IpOBaTL HaBBIKH1
HCIIOJIb30BAaHUA COOTBCTCTBYI-OH_Ieﬁ TCPMHUHOJIOTUH; Pa3BUTb HABBIKU BBIYHUCIICHHUSA C ITIPOLICHTAMU.

7. Beipaxenusi, opmy.Jibl, ypaBHeHus (15 1)

HpI/IMeHCHI/Ie 6yKB I 3allMCH MaTEMATHYCCKHUX BLIpa)KCHI/Iﬁ u HpeI[JIO)KeHI/Iﬁ. BYKBeHHLIe
BBIpAKCHHUA W UYHUCIOBBIC TIOACTAHOBKH. q)OpMYJ'ILI. (DOpMyJ'IBI nepumMerpa TpCYroJIbHUKA,
nepuMeTpa MU IJiomaan HnpsAMOYroJIbHUKaA, o0bema HnapaJjiieJaCcnuicaa. (I)OpMy.]'IBI JJIMHBI
OKPY)XHOCTH U IJIOIIaAN Kpyra.

YPaBHeHI/IC. KOpCHB YpaBHCHHA. CocraBnecHue YpaBHCHUA 110 YCIIOBUIO TEKCTOBOH 3a/1a4H.



Ocnosnuvle  yeau — chopMUpOBaTH IEPBOHAYAIILHBIC MPEICTABICHHUS O S3bIKE MAaTEMaTHKH,
OMHCaTh C TOMOIIbIO (OPMYNI HEKOTOpHIE M3BECTHBIC YJAITUMCSI 3aBUCHMOCTH, MMO3HAKOMHUTH C
(opMynaMu JITUHBI OKPYKHOCTH U TUIOIAAN KPYTa.

8. Cummertpus (8 u)

OceBas cummerpus. Ock cummerpuu (urypsl. Llentpanbnas cummerpus. IlocTpoenue
(bUrypel, CHMMETPHYHON IAHHOW OTHOCHUTENBHO MPSIMON M OTHOCHTENBHO TOYKH. CHMMETpHS B
OKPYXKAIOILEM MHPE.

OchosgHule yeau — IO3HAKOMMUTBH YYalluxcs C OCHOBHBIMM BHJIAMU CHMMETPHM Ha
IJIOCKOCTH; HAYYUTh CTPOUTH (PUTYpy, CHMMETPUUYHYIO JaHHOU (PUrype OTHOCHUTEIBHO MPSMOM, a
TaKKe TOYKY, CHMMETPUYHYIO JaHHOW OTHOCHUTEIBHO TOYKH; JaTh IIPEACTABICHUE O CUMMETPHUH B
OKPYKAIOILEM MUDE.

9. Ilesanlie yncaa (14 4)

Uucna, mpoTHUBOMOJIOKHBIE HaTypaidbHBIM. «Psm» muensix uyucen. M3o0pakeHre LENBIX YHCEN
TOYKaMU Ha KOOpJIMHATHOUN mpsiMod. CpaBHeHHE 1enbiX yuced. ClI0KEHWE U BBIYMTAHUE LEIbIX
YHUCEN; BBIMOJHUMOCTh OTNEpAllid BBIUUTAHUA. YMHOKEHHE W JECJICHUE LEJbIX YHCEN; MpaBUiia
3HAKOB.

OchosHvle  yenu — MOTUBUPOBATh BBEAECHUE OTPULATENBHBIX YHUCEN; CPOPMHPOBATH
yYMEHHE CpaBHHUBATh LIE€JIbI€ YMCIa C OMOPON Ha KOOPAMHATHYIO MPSIMYIO, a TAaKK€ BBIMOJHSITH
NEUCTBUS C LIETBIMU YHCIIAMU.

10. PanmmonanbHble yucsaa (16 )

OtpunarenbHble ApoOHble yncna. [lonstue panronanbHoro uncna. M3o0paxkeHue dncen TOYKaMu
Ha KoopAuHaTHOW mpsiMol. IIpoTuBomosioxkHble uKciaa. Moaynap dHclIa, TEOMETpHYECKas
uHTepnpetanuss Moayna. CpaBHEHUE palMOHATIBHBIX uucel. Apudmernyeckue AeUCTBUA C
paloHaIbHBIMU YHCIIAaMU, CBOWCTBA apU(PMETUUECKUX ACHCTBUA.

[Ipumepsl NCNONB30BaHUs KOOPAUHAT B pealibHON mpakTuke. [IpsMoyroybHas cucreMa KOOpAWHAT
Ha TuiockocTH. KoopauHaThl TOYKM Ha IJIOCKOCTH, abcuucca u opauHata. [locTpoeHue Touek u
¢buryp Ha KOOPJIUHATHOMN IIOCKOCTH.

OcHosHble yenu — BBIpa6OTaTB HaBBbIKHU HeﬁCTBHﬁ C IOJIOKUTECIIbHBIMUA U OTPpHULATCIIbHBIMU
qucCjiaMu, C(bOpMPIpOBaTB MMpeACTaBJICHHUC O ,HeKapTOBOfI CUCTCMEC KOOPpAHWHAT Ha IINIOCKOCTH.

11. MHOroyroJIbHUKM 1 MHOTOrpaHHuk (9 u)

Cymma yrnos tpeyrospHuka. IlapamienorpaMM u ero cBoicTBa, NIOCTPOCHUE MapajlIeorpaMMa.
[IpaBunbHble MHOTrOyrojpHUKH. Ilmomanu, paBHOBENMKME M PAaBHOCOCTABIEHHBIE (UIYpBHI.
IIpusma.

Ocnosnvle  yenu — Pa3BUTh 3HAHUSA O MHOTOYIOJbHHKAaX; Pa3BUTh MPEACTaBICHUE O
IUTIOIIAJSIX, TO3HAKOMUTB CO CBOMCTBOM aIMTUBHOCTH IUIOLIA/U, C el NepekpanuBaHus (Urypsl
C LeJbl0 ONpeAeTeHUs ee IUIomaau; chopMUpOBaTh MPEJCTABICHHE O NpuU3Me; 0000IIUTH
NpUOOpEeTEeHHbIE TEOMETPUUYECKHE 3HAHUS U YMEHHMS W HAydyuThb NPUMEHATh UX NPU H3YyUEHUU
HOBBIX (PUTYp M UX CBOMCTB.

12. Muo:xectBa. KomOunaropuka. BepossitHocts (8 1)

IloHsTHE MHOKECTRA. HpI/IMCpBI KOHEUYHBIX U OCCKOHEYHBIX MHOXKECTB. ITogmHOXK€ECTBA. OcHOBHBIC
YHUCJIOBBIC MHOKCCTBA W COOTHOLICHUSA MCKIAY HUMMH. Pa30Ouenune MHOXKECTBa. O6T>CIII/IHCHI/IC )51



IepeceyeHre MHOXKeCTB. MiumnocTpanyss OTHOIIEHUN MEXAY MHOKECTBAMHU C IIOMOIIBIO KPYTOB
Diinepa.

Pemenne KoMOMHATOPHBIX 3324 TIEpeOOPOM BCEX BO3MOKHBIX BAPHAHTOB.
CnyugaitHoe coOpITHe. JlocTOBEpHOE M HEBO3MOXKHOE COOBITHSA. CpaBHEHHE IIAHCOB COOBITHIA.

Ocnosnvle yeau — TII03HAKOMHUTbL C HpOCTCﬁHIPIMPI TCOPCTUKO-MHOKCCTBCHHBIMHA
IIOHATHUAMHU, a TaKXKeE C(i)OpMHpOBaTI) NEPBOHAYAJIBHBIC HABBIKKW MCIIOJIBb30BaAHUA TCEOPCTHUKO-
MHOXCCTBCHHOT'O A3bIKA, PA3BUTHh HABLIKU PCHICHUA KOM6I/IHaTOpHI)IX 3aaa4 IyTem Hepe60pa BCEX
BO3MOJKHBIX BApHAHTOB.

IMoBTOpenue (114)

AJITEBPA 7 kaacc (136 yacoB)

MaremaTtuueckuii si3bik. MaTemaTudeckasi moaeab (13 u)

Uucnossie u anredpandeckue BeipakeHus. [lepemennas. JlomycTuMmoe 3HaUeHUE IEPEMEHHOM.
Henonycrumoe 3Hauenue nepemeHHoi. IlepBbie mpeacTaBieHUs O MaTEeMaTHUYECKOM SI3bIKE M O
MaTeMaTH4ecKor MoJieiu. JINHEelHbIe YpaBHEHHS C OHOM EPEMEHHOM.

JIuHeiiHble ypaBHEHHMS KaK MAaTeMaTUYECKUE MOJENU pealbHbIX cuTyanuid. KoopaumnatHas
npsiMasi, BUJIbI MPOMEKYTKOB Ha HEH.

Jluneitnasa pynxums (144)

KoopaunaTtHasi miockoCcTh. AJTOPUTM OTBHICKAHUS KOOPAMHAT TOYKH. AJITOPUTM MOCTPOCHUS
Touku M (a,; b) B IpIMOYroJIbHO# CHCTEME KOOPIUHAT.

JIuneitHOE ypaBHEHHUE C JABYMs MepeMeHHbIMU. Perienne ypaBHenus ax + by + ¢ = 0. I'padux
ypaBHEHHsI. AITOPUTM TOCTpOeHHs rpaduka ypaBHenus ax +by + ¢ =0.

JIuneitnas ¢ynkuus. HezaBucumas nepemenHas (aprymenr). 3aBucumas nepemensas. ['padux
nuHeWHoW (yHkiuu. HambGonbliee ¥ HauMmeHblllee 3HAUEHMS JIMHEHHOM (QYHKIMM Ha 3aJaHHOM
npomexytke. Bozpacranue u yobiBaHue TMHEHHON (QYHKLUH.

Jluneiinas GpyHkuus y = Kx u ee rpadux.
B3anmMHoe pacroyioskeHue rpaukoB TUHEHHBIX QYHKIHI.
Cucrembl IBYX JJMHEHHBIX YPABHEHHUH ¢ AByMs nlepeMeHHbIMH (154)

Cucrema ypaBHeHuil. Pemenne cucremsl ypaBHeHUH. ['padudeckuii MeToa peleHns: cucTeMbl
ypaBHeHUH. MeToJ1 mofcTaHOBKH. MeToa anreOpandeckoro CIoKeHHs..



Cucrembl ABYX JMHEWHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU KaK MATEeMaTHYE€CKHUE MOJEIIU
peabHBIX CUTYALMH (TEKCTOBBIC 3a/1a4H).

CreneHb ¢ HaTypaJbHBIM NOKa3aTeJieM (8 4)

Crenenb. OcHoBanue creneHu. [lokazarens crteneHu. CBOMCTBA CTENEHM C HaTypajlbHbIM
[oKazarejaeM. YMHO)KEHUE U JIEJICHHE CTeNeHEel C OJMHAKOBbIMU MokazareisiMu. CTeneHb C
HYJIEBBIM II0KA3aTENIEM.

OnHouwnenbl. Onepauuu Hajg ogHo4ieHamu (11 v)
Onnounen. Koadpdunuent ognounena. CrangapTHeIid BUI oqHOUIeHA. [10100HBIE OHOUYICHBI.

CnosxeHnue OJTHOWICHOB. YMHOXXEHHE OJHOYWICHOB. Bo3BedcHue OJIHOYJICHA B HaATypaJlbHYIO
CTCIICHb. ILGJ'ICHI/IC OJHOYJICHA Ha OJJHOYJICH.

MHuorouwienbl. ApumMeTudeckue onepauuu Haja MHorouenamu (194)

Mmuorounes. Ynensl MHorowieHa. [IByuneHn. Tpexunen. IlpuBeneHue mNoIOOHBIX YJIEHOB
MHoTowIeHa. CTaHIapTHBIN BUJ MHOTOYJIEHA.

CnoxeHne W BeIUMTAHHE MHOTOYICHOB. YMHOKEHHE MHOTOUYJICHA Ha OJHOYJICH. YMHOXEHIE
MHOT'OYJICHAa HA MHOT'OYJICH.

KBagpar cymmel u kBazgpaT pazHoctr. PazHocTs kBagpatoB. PazHOCTh KyOOB 1 cyMMa KyOOB.
Jlenenue MHOTOYJIEHA HA OJTHOYJICH.
Pazjio:keHne MHOTOYJIEHOB HA MHOKUTEIH (24 1)

Briaecenue O6IH€FO MHOKUTENS 3a ckoOoku. Crioco0 I'pyHOIIupOBKHU. Paznosxenne MHOTOUICHA
Ha MHOXHTCIN C IIOMOIIBIO (bopMyn COKpPAaIlI€CHHOI'0 YMHOXKCHMUA, KOM6I/IHaHI/II/I Ppa3INIHbIX
IIpUCMOB. MeTOI[ BBLICJICHUS IIOJTHOT'O KBaapara.

[Tonsarue anrebpanyeckoit Apoou. CokpaineHue anredpandeckon Qpoou.
ToxnectBo. ToXIECTBEHHO paBHBIC BRIpaXKeHHUs. TOXKIECTBEHHBIC IPe0Opa30OBaHusl.
®ynkuus y = x° (10 1)

2, ee cpoiicTBa 1 rpaduk. DyHKIHUS y = -X?, ee CBOICTBA U TpaduK.

OyHKIMA Y = X
I'paduueckoe pelieHre ypaBHEHUH.

Kycounas ¢ynkius. Urenue rpaduka ¢pynkunu. O6nacts onpenenenus ¢pyHkuuu. [lepBoe
npeJcTaBlIeHuE 0 HenpepbIBHbIX QyHKIHX. Touka pa3psiBa. PasbsicHenue cmbicna 3ammcu ) = f(X).
OyHKIMOHATIbHAS CUMBOJIMKA.

Oo6o6marmee nopropenne (13 u)



TEOMETPUS 7 kaacc (68 yacoB)

HauvanbHble reomerpuueckue cBegenus (11 yacon)

[Ipocreiiime reomeTpuyeckue (GUrypbl: mnpsiMasi, TOUYKa, OTPE30K, Jyd, yroJ. IlloHsrue
paBeHCTBa reomerpuueckux Guryp. CpaBHEeHUE OTPE3KOB U YIJIOB. VI3MepeHHe OTpe3KOB, JIMHA
oTpe3ka. M3mepeHue yrios, rpaaycHast Mepa yriaa. CMeXHbIE U BEPTUKAJIbHBIE YIJIbI, UX CBONCTBA.
[lepnieniuKynspHbIE IPSIMBIE.

OchosHas yenb — CUCTEMATU3MPOBATh 3HAHMS YYalUXCA O MPOCTEHUIIMX IE€OMETPUYECKUX
¢burypax u ux cBOICTBax; BBECTU NOHITHE PaBEHCTBA PUTYP.

B nmaHHOUW TeMe BBOASTCA OCHOBHBIE T€OMETPUYECKHME MOHSATHS M CBOWCTBA MPOCTEHIINX
reoMeTpUUeCKnX (UTYp HAa OCHOBE HAIJISJIHBIX MPEACTABICHUN ydalIuxcs MyTeM 0000meHus
OYEBHUIHBIX WJIM HW3BECTHBIX M3 Kypca MaTeMaTWKH |—6 KJIacCOB TeoMEeTpHYecKuX (HaKToB.
[lonaTe akcMOMBI Ha Ha4YaJlbHOM »JTane OOy4YeHHs HE BBOJUTCS, M CaMH aKCUOMBI HeE
dbopmynupyroTcsi B sBHOM Buje. HeoOXoaumbple HCXOIHBIC TOJOKEHHS, Ha OCHOBE KOTOPBIX
M3y4aloTCs CBOMCTBA TEeOMETPUYECKUX GUTYp, TPUBOAATCS B  OmucaTtenbHON  (opme.
[IpuHIMNIHAIBHBIM  MOMEHTOM JaHHOW TEMBbI SBIISETCS BBEICHHE TOHSITHUSA paBeHCTBa
TeOMETpUUECKNX (UTYyp Ha OCHOBE HAIJISIITHOTO
MOHATHUS HajoXeHus. OnpeneNeHHOe BHUMAHUE J0JDKHO YIEIATHCS MPAKTUUYECKUM MPUIOKECHUIAM
reOMETPUYECKUX TOHATUM.

Tpeyroabuuku (174acoB)

Tpeyronbauk. Ilpu3Hakyu paBeHCTBa TPEYrojabHHUKOB. [lepneHaukynsp k npsiMoil. MeauaHsl,
OMCCEKTPHUCHI U BBICOTHI TPEyroyibHUKa. PaBHOOEApEHHBIN TPEYTrOIbHUK U €ro CBOICTBa. 3aauu Ha
MOCTPOCHHE C IOMOIIBIO LIUPKYJIIS U JTUHEHKH.

Ocnosnas yeinb — BBECTHU IIOHATHUE TCOPEMEI; BBIpa6OTaTB YMEHHUE JIOKa3bIBaTb PABCHCTBO
TPEYIrOoJbHUKOB C IIOMOIIBIO N3YUCHHBIX ITPU3HAKOB, BBECTU HOBBIH KJlacc 3aaa4 — Ha MOCTPOCHUC
C IIOMOIIBIO HUPKYJILA U JIMHEUKH.

HpI/ISHaKI/I paBCHCTBA TPCYIr'OJIbHUKOB ABJISIFOTCA OCHOBHBIM pa60‘lI/IM arrapaToM BCETO Kypca
IrCOMCTpPHUH. I[OKBBB.TCJIBCTBO OoJIbIIE YacTH TCOPEM KypCa M TAKXKC PCIICHUC MHOI'MX 3aJda4
IIPpOBOAUTCA 110 CJIC,HYIOL[Ieﬁ CXCMCE: ITOUCK PABHBIX TPECYI'OJIbHUKOB — 000CHOBaHHE UX paBCHCTBA
C IIOMOIIBIO KAKOI'0O-TO IIPU3HAKa — CJIICACTBHS, BBITCKAKOIIUC K3 PABCHCTBA TPCYI'OJILHUKOB.
HpI/IMeHCHI/Ie MMPU3HAKOB PaBCHCTBA TPCYIOJIBHUKOB IIPpU PCHICHUU 3aJa4 OaCT BO3MOXHOCTH
MOCTCIICHHO HAKAaIlIMBATBH OIIBIT MMPOBCACHUA JOKA3aTCIIbHBIX paCCy)KHeHHﬁ. Ha HayanpHOM »Tame
HU3YUCHUA U ITPUMCHCHUS IMPHU3HAKOB PAaBCHCTBA TPECYI'OJIbBHUKOB uenec006pa3H0 HCIIOJB30BaTh 3a-
JAavu C TOTOBBIMH YCPTECKAMMU.

IMapasuiensHbie npsiMble (13 4acoB)

HpI/I3HaKI/I napajiyiCJIbHOCTH  TIPSMBIX. Axcnoma nmapalICJIbHBIX  MIPAMBIX. CsolicTBa
napaJiICJIbHBIX IMIPAMBIX.



OcHoéHas yenrb — BBECTU OJIHO U3 BAKHEHIIMX MOHATUN — MOHATUE MAPAJIJIEIbHBIX IPSIMBIX;
JaTh IMEpPBOE IMPEACTABIECHUE 00 aKCMOMax M aKCHOMAaTHYECKOM METOJIE B T€OMETPUU; BBECTHU
aKCUOMY IapajuIeIbHBIX MPSMBIX.

[Ipu3Haku u CcBOICTBa mMapaslieibHBIX NPSMBIX, CBSI3aHHBIE C yIJIaMH, O0Opa30BaHHBIMHU IPU
[IEPECeYeHUH  JBYX  MPAMBIX  CEeKylled  (HaKpecT  JIeXalluMH,  OJHOCTOPOHHHUMHU,
COOTBETCTBEHHBIMHU), IIUPOKO MCIHOJB3YIOTCS B JAaJbHEHIIEM NPU U3yYEHUH YEThIPEXYTOJIbHUKOB,
10I00HBIX TPEYTOJILHUKOB, ITPH PELICHUN 33/1a4, a TAK)KE B KypCe CTEPEOMETPHH.

CooTHOIIEHUS MEKIY CTOPOHAMHU M yIjiamMM TpeyrojbHuka (18 yacos)

CymMma yrinoB TpeyronbHuka. COOTHOUIEHHE MEXIY CTOPOHAMHM U YIJaMH TPEYroJIbHUKA.
HepaseHnctBo TpeyronpHuka. [IpsaMoyronbHbIe TPEYrOIbHUKY, UX CBOMCTBA M MPU3HAKN PABEHCTBA.
Paccrosanune ot Toukm o mpsmoil. PaccrosHme Mexay napaiienbHbIMM OpsMbiMu. [loctpoenue
TPEYrOoJIbHUKA 110 TPEM DJIEMEHTAM.

OcHosHnas yeinb — PaCCMOTPETh HOBBIC MHTCPECHBIC U BAXKHBIC CBOICTBA TPEYTrOJIBHUKOB.

B nmaHHOI TeMe H0Ka3bIBa€TCA OJIHA W3 BAKHEHIIMX TEOPEM F'€OMETPUU — TEOPEMA O CyMME
yIa0B TpeyroibHuKa. OHa TMO3BOJISIET JaTh KJIACCU(UKALMIO TPEYrOJAbHUKOB IO  yriiaMm
(OCTpOYTrOJIbHBIHM, TPAMOYTOJBHBIN, TYIIOYTOJIbHBIN), a TaK)KE€ YCTAaHOBUTh HEKOTOpBIE CBOMCTBA U
MIPU3HAKN PAaBEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB.

[TonsiTe paccTOSIHUA MEXAY MapayieIbHBIMU NPSIMBIMH BBOJMTCS Ha OCHOBE JTOKa3aHHOI
MPEeIBAPUTENILHO TEOPEMbl O TOM, YTO BCE TOUKM KaXJOW M3 JABYX MapajlIeNIbHbIX MPSIMBIX
paBHOYAANIEHBI OT APYroi MpsiMOi. DTO MOHSATUE UTPACT BAXKHYIO POJIb, B YACTHOCTH UCIIOJIb3YETCS
B 33/1a4ax Ha MOCTPOEHHUE.

HpI/I PEIICHNH 3aJa4 Ha IIOCTPOCHNUEC B 7 Knacce CICAYET OTPaHUYUTHCA TOJIBKO BBIIIOJITHCHUEM U
OIMMCAHUEM IMOCTPOCHUA HCKOMOM (bHprBI. B OTACJIIBbHBIX CJIy4adX MOXKHO ITPOBCCTHU YCTHO aHAJIN3
U J0Ka3aTCJIbCTBO, a 3JIEMCHTHI MCCICAOBAaHNA OOJDKHBI IIPUCYTCTBOBATh JIMIIb TOI'ZIa, KOraa 3TO
OT'OBOPCHO YCJIIOBHEM 3a/1avH.

IMoBTOpenue. Pemenne 3axa4 (9 4.)

AJITEBPA 8 kiaacc (118 yacoB)

Auaredpanyeckue apoou (29 4)

[Tonsitne anrebpanueckoit Apodu. OCHOBHOE CBOWCTBO anredOpamdeckoit apodu. CokpalieHue
anreOpandeckux JIpooei.

CnoxxeHue U BbIYUTaHHE anre6pa1/1quKI/1x z[p06el71.

YMHOXKEHHe M JeleHue anreOpamdeckux apoOeil. BosBeaenue anrebpanueckoil apoOu B
CTEIICHb.



PannonansHoe BeIpaxkeHue. PanuoHanbHOe ypaBHEHME. PelleHne panvMOHANBHBIX YpaBHEHHM
(nmepBble MpeACTaBICHUS).

CreneHb ¢ OTpULIATENbHBIM LIENIBIM I10Ka3aTEIEM.
®ynkuus y = \X. CBoiicTBa KBaZpaTHOro KopHs (21 u)

PanvonaneHuble yucna. IloHsATHEe KBagpaTHOrO KOpPHA W3 HEOTPULATENIBHOIO YHCIIA.
HppauunonansHsle ynciia. MHOKECTBO IEHCTBUTEIBHBIX YHCEIL.

OyHKIUA ¥ =v\x , ee cBO¥iCTBA 1 rpaduk. Bemmykinocts pynkimn. O6macTb 3HAYCHUN (PYHKIHH.

CpoiictBa KBagpaTHbIX KopHeil. IIpeoOpazoBaHue BbIpaKEHUM, COAEPXKALIUX OIEpaIHI0
W3BJIEYEHUS] KBaJpaTHOTO KOpHsS. OCBOOOXJEHUE OT HMPPAaLMOHAIBHOCTH B 3HAMEHAaTeNe JIpOoOHu.
Monyns aeiictButensHoro uncna. ['paduk dyaknum y = | x| . @opmyna 2 = |x| .

KBanparuunas ¢pynxkuus. @yukuus y = k/X (19 )
dynxuus y = ax?, ee rpaduk, CBOICTBA.
dynknus y = K/X, ee cBolicTBa, rpaduk. ['unepdbona. ACUMITOTA.

[Moctpoenue rpadpuxoB bynkmmidi y = f (x+1), y= f(x)+m, y =f (x+l)+m, y = - f(x), mo
u3BectHoMy rpaduky ¢pyakuun y =f(X).

Ksanparueiii TpexuneH. Ksaapatuunas ¢ynkous, ee cBoiictBa u rpaduk. I[lonsrue
orpannueHHON ¢pyHkuuu. [loctpoeHue u yteHne rpaKoB KYCOUHBIX (DYHKINN, COCTABICHHBIX U3
dymximit y =C, y = kx+m, y =k/x, y = ax? +bx +c,y =\x, y = | x|

I'padmyeckoe penieHre KBaipaTHbIX YpaBHEHUH.
KBaapatnblie ypaBHeHnus (25 4)

KBanparnoe ypaBHenue. [IpuBeneHHoe (HempuBeIeHHOE) KBaapaTHoe ypaBHeHue. [losHoe
(HemonHOE) KBaApaTHOe ypaBHeHHe. KopeHb KBaJIpaTHOro ypaBHeHHs. PerneHue KBaJIpaTHOTO
YpaBHEHUS METOJIOM Pa3NIo’KEHHUsI HA MHOXKHUTEIU, METOJ0M BBIJICIICHUS ITOJIHOTO KBaJIpara.

Huckpumunant. dopmynsl KopHell KBajpaTHoro ypaBHeHus. I[lapamerp. YpaBHeHue c
napaMeTpoM (HavaabHbIE IPEJICTABICHHUS).

ANTOpUTM pellIeHUs palMOHAIIBHOIO ypaBHEeHUs. bukBajpaTHoe ypaBHeHue. MeTo1 BBeIeHUs
HOBOW NEPEMEHHOM.

ParmonanbHble ypaBHEHUS! KaK MaTEeMaTHUYECKUE MOJIENTH pealbHbIX CUTYaIUi.
YacTHble citydan (opMysbl KOpHEH KBaJpaTHOTO ypaBHEHHUS.

Teopema Buera. Pa3nosxeHne KkBaJpaTHOTO TpEX4IeHA HA TUHEWUHBIE MHOKHUTEIN.
WppanmonansHoe ypaBHeHHe. MeTo1 BO3BECHUS B KBAApaT.

HepagencrBa (18 u)



CBolicTBa YMCIIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemMeHHON. PemeHne HEpaBeHCTB C NEpEeMEHHOU. JIMHEMHOe HEPaBEHCTBO.
PaBHOCHIIBHBIE HEpaBEHCTBA. PaBHOCHIIBHOE ITPE0Opa30BaHUE HEPABEHCTBA.

KBanpaTtHoe HepaBeHCTBO. AJITOPUTM pEILIEHUs KBAaIPaTHOI'O HEPABEHCTBA.

Bo3spacraromas gpyakus. YOsBaromast Gyakus. MccenenoBanue QyHKIMH HA MOHOTOHHOCTb
(C MCITOJTP30BAHMEM CBOMCTB YHCIIOBBIX HEPABEHCTB).

[TpubnmxeHHble  3HAYEHUS  JACHCTBUTEIBHBIX  YHCEN, MOTPEUIHOCTh  MPUOJIMKECHHUS,
NMpUOIMKEHNE IO HEJOCTAaTKyY U U30bITKY. CTaHAApTHBIN BUJ YUCIIA.

O6o61maroniee nopropenue (6 4)

TEOMETPUS 8 kuacc (86 yacoB)

Yerbipexyroabuuku (17 yacos)

MHOTOYroNbHUK, BBIMYKIBIM MHOTOYTOJBHHUK, 4YeTbIpexyrojpHUK. [lapammenorpamm, ero
cBolicTBa W mpu3Haku. Tpamemus. [IpsmoyronbHuk, pomO, KBaapaT, uX cBoicTBa. OceBas u
LEHTpaJIbHAasl CAMMETPHUHU.

OcHogHas yenp — U3y4uTh Hanbosee BaKHbBIE BUJIbI YEThIPEXYT0JIbHUKOB — MapajuieorpaMmM,
MPSMOYTOJIbHUK, POMO, KBaJpat, Tpamneluio; AaTh NpeJcTaBiieHne o (urypax, obnagarommx oce-
BOW WJIM IIEHTPaJIbHON CUMMETPHUEH.

HOKa?)aTeJ'IBCTBa OOMBIIINHCTBA TEOpPEM ,Z[aHHOﬁ TEMbI U PCIICHUA MHOT'HX 3a/ld4 IIPOBOIATCA C
IIOMOIIBIO IIPHU3HAKOB PABCHCTBA TPCYIOJIbHHUKOB, IIO3TOMY IIOJIE3HO HX IOBTOPWUTH B Haydalie
HU3YUCHUA TCMBbI.

OceBasg u OCHTpaJIbHAsA CUMMCTPHHU BBOIATCA HC KakK npeo6pa30BaHHe IIIOCKOCTH, a KakK
CBOICTBa IrCOMCTPUYICCKUX (1)I/Il"yp, B HaCTHOCTH YCTBhIPCXYI'OJIbHUKOB. PaCCMOTpeHI/IC STHX ITOHATHI
KaK JBUKCHUM INIOCKOCTU COCTOUTCS B 9 xiacce.

Iiaomans (13 yacos)

[lonsaTne 1UIOMIAAM MHOrOyrojbHHMKa. Ilmomamu mpsMOyrojbHHKa, MapajjienorpaMMa,
TpeyroyibHUKa, Tpaneuuu. Teopema ITudaropa.

Ocnosnas yenp — paclIUpUTh U YIIIyOUTh MOJy4EHHble B 5—6 Kilaccax NpeACTaBICHUs
yyamuxcs 00 UW3MEpEeHMHM W BBIYMCICHMM IUIOINAAEH; BBIBECTH (POpMyIbl  IUIOIIAieH
NpSIMOYTOJIbHHUKA, MapajljielorpaMMa, TPEYrojbHUKa, Tpalelyu; JJ0Ka3aTh OJHY U3 TJaBHBIX
TeopeM reomeTpun — teopemy [ugaropa.



BeiBon QopMyn uis  BBIUMCIEHUS IUIOMIAZed  NPSMOYTOJIbHHKA, —Iapajuielorpamma,
TPEYroJIbHUKA, Tpaleluyd OCHOBBIBACTCS HA JBYX OCHOBHBIX CBOMCTBax IUIOLIAJECH, KOTOPBIE
MPUHUMAIOTCST UCXO/sl U3 HAIJIATHBIX MPEACTaBICHUH, a Takke Ha (GopMmyse IUomaan KBaapara,
000CHOBaHME KOTOPOU HE SIBIAETCS 0043aTENbHBIM JUIS yIaIluXCA.

HerpaauiimoHHOW JUIS MIKOJBHOTO Kypca SBISETCS TeopeMa OO0 OTHOIIEHUH IUIOMIaeH
TPEYroJbHUKOB, MMEIOIMX NO paBHOMY yriy. OHa MO3BOJSET B JajJbHEHIIEM JaTh IPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB IMOJOOUS TPEYroJbHUKOB. B 3TOM COCTOMT OJHO W3 MPEUMYILIECTB,
O6YCJIOBJIGHHI)IX paHHHUM BBCACHUCM IMOHATHSA IJIOIIAHN.

Jloxka3zatenbcTBo TeopeMsbl [Indaropa ocHOBbIBaeTCSl Ha CBOMCTBAX IJIOMaAel U GopMmynax s
IUIOINAJed KBajJpara M NPAMOYrolbHHKA. JlOKa3bIBaeTcs TakXkKe Teopema, oOpaTHas Teopeme
[Mucgaropa.

IlopoOHbIe Tpeyronbuuku (19 yacon)

[Tono6uble TpeyronpHuku. Ilpu3Haku nomobust TpeyroiabHuKoB. [Ipumenenue nopodus K
JI0Ka3aTelIbCcTBy TeopeM M penieHuto 3anad. CHHYC, KOCMHYC M TaHI€HC OCTpOTO YIJa
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA.

OcnosHasi yenrb — BBECTH TOHATHE TOJOOHBIX TPEYrOJbHUKOB; PAaCCMOTPETh TPHU3HAKH
moo0usi TPEYrOJIbHUKOB M WX TPUMEHEHHS; CHeNaTh TEePBBIA IIar B OCBOCHHU YYallMMHCS
TPUTOHOMETPHUUECKOTO anmnapaTa reoMeTpHH.

Ompenenenre MoIOOHBIX TPEYTOJLHUKOB JAETCS HE HAa OCHOBE MpeoOpa3oBaHMs MOM00MS, a
Yyepe3 paBeHCTBO YIIIOB M MPOTIOPIIMOHATEHOCTh CXOJCTBEHHBIX CTOPOH.

[Ipu3naku momoOUst TPEYroIbHUKOB JIOKA3bIBAIOTCS C IOMOIIBIO TEOPEMbl 00 OTHOIIEHUU
Iouaiel TpeyroJabHUKOB, UMEIOLIUX [0 PABHOMY YTIIy.

Ha ocnose IIPU3HAKOB HOI[O6I/I$[ JOKa3bIBACTCA TEOpEMaA O CpC,I[HCfI JIMHUH TPCYIr'OJIbHUKA,
YTBEPXKACHHUE O TOYKE IEPCCCUCHHUA MEIHAH TPCYrOJbHHKA, a TaKKE JBa YTBEPXKIACHHUA O
IMPONMOPIHHUOHATIBHBIX OTPE3Kax B IMPSAMOYI'OJIBHOM TPEYI'OJIbHUKE. I[aCTCSI MMPpEaACTABJIICHUE O MECTOAC
HOI[O6I/IH B 3a/la4ax Ha IMOCTPOCHUC.

B 3akmroueHue TeMbl BBOJSTCS SJIEMCEHTHI TPUTOHOMETPUNU — CHHYC, KOCHMHYC W TaHI'CHC
OCTpOro yria HpAMOYI'OJIbHOI'O TPEYIroJIbHUKA.

Oxkpy:xHoctb (17 yacoB)

BzaumHoe PpacCIoJIOKCHUC HpHMOﬁ " OKPYXHOCTH. KacarenpHas x OKpPYXXHOCTH, €C CBOMCTBO U
IIpHU3HAK. HCHTpaJIBHBIe U BIIMCAHHBIC YIJIBL. LICTH]I)C 3aMCYaTCIbHBIC TOYKHU TPCYrOJIbHUKA.
Bnucannas u onucanHas OKPY’KHOCTH.

Ocnosnas yeilb — PACIIUPUTDL CBCIACHUSA 00 OKPY’KHOCTH, INOJTYUCHHBIC YHJalllTUMUCH B 7 KJ1acCCe;
HU3Yy4YUTH HOBBIC q)aKTBI, CBA3AaHHBIC C OKPYKHOCTBIO; ITO3BHAKOMUTDL Y4YalllUXCAd C YCTBIPbMA 3aMC-
YaTCJIbHBIMU TOYKaMH TPCYTrOJIbHUKA.



B nanHOM TeMme BBOAMTCS MHOIO HOBBIX IOHSATHUH M PacCMaTpPUBACTCS MHOIO YTBEPXKICHUM,
CBSI3aHHBIX C OKPY)KHOCTBIO. JIJI1 MX YCBOGHHUS CIENYeT yACNUTHh OOJbIIOE BHUMAHHE PELICHUIO
3a/1a4.

VYTBepKIEHUSI O TOYKE IEepeceueHusi OUCCEKTPUC TPEYroJbHUKA U TOYKE IEepeceueHust
CEPEIMHHBIX NIEPIEHANKYIIAPOB K CTOPOHAM TPEYIOJbHHUKA BBIBOJATCS KaK CIEICTBUS U3 TEOPEM O
CBOMCTBaX OMCCEKTPUCHI YIjla UM CEPEJUHHOrO IMEpPHEHAUKYIsipa K OTpe3Ky. Teopema O TOUKe
IIEPECEYEHHs] BBICOT TPEYroJbHUKA (WJIM HX TNPOJODKEHUH) JI0Ka3bIBa€TCSd C IOMOIIBIO
YTBEPKACHHS O TOUKE IIEPECCUECHHS] CEPEINHHBIX ITEPIICHIUKYIISIPOB.

Hapsiny ¢ Teopemamu 006 OKpYKHOCTSIX, BIMCAHHON B TPEYroJIbHUK M ONMUCAHHON OKOJIO HETO,
paccMaTpUBAIOTCSl CBOMCTBO CTOPOH OINKMCAHHOIO YETBIPEXYTOJBbHHKA M CBOWCTBO YIJIOB
BIIMCAaHHOTO YETHIPEXYT OJIbHUKA.

BekTopsl. (12 yacosB)

[lTonatne BexkTOopa. PaBeHCTBO BekTOpOB. COKEHHE W BBIYMTAHME BEKTOPOB. YMHOXXEHHUE
BEKTOPA Ha 4uClo. Pa3iioxkeHne BeKTopa no JByM HEKOJUIMHEAPHBIM BEKTOPaM.

OcHosHnas yeilb — HAYUYUTh YYallUXCSA  BBIMIOJIHATH }IeﬁCTBHﬂ Haa BEKTOpaMH Kak
HaIpaBJICHHBIMHU OTPE3KaMH, UTO BaAXKHO JJIsI MPUMCHCHHU S BEKTOPOB B cbmmce.

Bektop onpezaensercss Kak HallpaBJICHHbBINH OTPE30K M JIEHCTBUS HaJ BEKTOpaMU BBOJSTCS Tak,
KaKk 3TO TpUHATO B ¢Qu3uke, T. E. kak melcTBHsS C HampaBieHHBIMH OTpe3kamu. OCHOBHOE
BHUMAaHHE JIOJDKHO OBITh yJIENEHO BBIPAOOTKE YMEHMH BBINOJHATH OINEpald HaJ BEKTOpaMU
(cxnagpIBaTh BEKTOPHI 1O MpaBUIaM TPEYToJbHUKA U MapajuiesorpaMmma, CTpOUTh BEKTOP, PaBHBIN
Pa3HOCTH JIBYX JIaHHBIX BEKTOPOB, a TAK)KE€ BEKTOp, PaBHBIN MPOU3BEIECHUIO TaHHOTO BEKTOPA Ha
JTAHHOE YHCJIO).

IToBTOpenue. Pemenue 3axa4 (8 yacos)

AJITEBPA 9 kaacc (136 yacoB)

PanmonasbHble HEPABEHCTBA M UX CHCTEMBI (26 1)

JIuHelHple U KBaJApAaTHBIC HEPABCHCTBA (HOBTOpeHI/Ie). PauunonanpHOE HEPaBCHCTBO. Merton
HUHTCPBAJIOB.

MHosxecTBa U onepanyuy HajJ HUMH.
Cucrema HepaBeHCTB. PelleHne cucTeMbl HEPaBEHCTB.
Cucrembl ypaBHenui (21 )

PammonanbHOe ypaBHEHHWE ¢ JByMs NepeMeHHbIMHU. Pemenue ypaBHenus p(x; y) = 0.
PaBHOCUIIbHBIE ypaBHEHHUS C JIByMsl IlepeMeHHbIMU. DOpMylia pacCTOSHUS MEXy ABYMSI TOUKAMHU



KOOPIMHATHOH miockocT. I'paduk ypaBnenus (x - a)* + (v -b)? =r2. Cucrema ypasHeHuii ¢ 1ByMs
nepeMeHHbIMU. Pelmenue cucreMbl ypaBHeHuH. HepaBeHCTBa M CHCTEMBI HEPABEHCTB C JIBYMs
IIEPEMEHHBIMHU.

Meroapl pelieHus CHCTEM YpaBHEHHH (METOJ TMOJICTaHOBKH, alre0panyecKoro CIIOKEHUS,
BBEJICHUS HOBBIX NIEPEMEHHBIX). PABHOCHILHOCTH CUCTEM ypaBHEHUIM.

Cucrembl ypaBHEHUH KaK MaTeMaTUYECKHE MOJIENIN PEATIbHBIX CUTYalUi.
Yucaosbie pynkunu (29 )

Oyuknusa. HesaBucumass mepeMeHHas. 3aBucumasi nepeMmeHHas. OOmactb ompenereHus
¢byakuuu. EcrectBennast o0iacts onpenenenus Gyakiuu. O01acTh 3HaYeHUN QYHKIIUH.

CriocoObl 3a1aHus (YHKIMM (aHATUTHUECKUHN, TpapUuecKuii, TAOINYHBIN, CIIOBECHBIN).

CpoiictBa (QyHKUMH (MOHOTOHHOCTh, OTPAaHMYEHHOCTb, BBINYKJIOCTh, HauWOOJbIIEE U
HauMeHbIIIee 3HAYEHNs, HeNpepsIBHOCTE). Mccnenosanue pymkmmit: y = C, y = kx+m, y =kx?, y
=\x, Ny =k/x, y =| x|, y=ax*+bx +c.

UYerHble U HeYeTHbIE (YHKUUHU. AJNTOPUTM HCCIeNOBaHUS (YHKIUU HA YETHOCTh. [ paduxu
YEeTHOU U HEeYETHOU (DYyHKITHIA.

CrenenHas (yHKIMS C HaTypaJdbHBIM IIOKa3aTelieM, €€ CBoicTBa W rpaduk. CreneHHas
(GYHKIMS C OTPHULIATEIbHBIM EJIBIM IT0Ka3aTesIeM, €€ CBOMCTBA U IpaduK.

OyHKIMSA Y = 3\, ee cBoiictBa n rpaduk.
IMporpeccuu (22 v)

UucnoBass mocnenoBaTesibHOCTh.  CrocoObl  3aflaHMsl  YUCIIOBBIX — IOCJIEI0BATEIbHOCTEH
(aHAMMTHYECKUH, CIIOBECHBIN, pEeKYppEeHTHBIH ). CBOMCTBA YHCIIOBBIX MTOCIEA0BATEILHOCTEH.

Apudmernueckas mporpeccus. @opmyna N-ro wiena. opmyna CyMMbl YJIEHOB KOHEYHOM
apudmerrnyeckoil mporpeccun. XapakTepucTUIECKOE CBOICTBO.

I'eomerpuueckas mporpeccus. @opmyna N-ro wieHa. PopMyna CyMMbl UYJICHOB KOHEUHOMU
reOMETPUYECKON TMporpeccuu. XapakTepuctudeckoe cBoicTBo. IIporpeccun u OaHKOBCKHE
pacueTsl.

JJIeMeHThl KOMOMHATOPHUKH, CTATHCTHUKH M Teopuu BepositHocTeit (20 4)

Kom6unatopnsie 3agaun. [IpaBuno ymaoxenus. @akropuan. [lepecTaHoOBKH.
I'pynnupoBka uHpopmarmu. O0uuit psa gaHHbIX. KpaTHOCTh BapuaHTHl u3MepeHus. TabnudHoe
npencrasienne uHopmanuu. Yacrota BapuanThl. ['paduueckoe mpeacraBieHue HHPOPMAIUH.
[Tonuron pacnpenenenus naHHbIX. ['uctTorpamMmma. UncnoBbie XapaKTePUCTHKHU JTaHHBIX U3MEPEHUS
(pa3max, MoJa, cpeiHee 3HaUCHUE).
Bepostaocts. CoObITHE (ClTyuaiiHOE, TOCTOBEPHOE, HEBO3MOXKHOE). Kitaccuueckasi BeposiTHO CTHAsI

cxXema. HpOTI/IBOHOJ'IO)KHBIe coObITHsI. HecoBMecTHBIE COOBITHSL. BCpOﬂTHOCTB CYMMBI [BYX
COOBITHIA. BCpOHTHOCTL IMPOTHUBOIIOJIOXKHOTO COOBITHSL. Cratuctuueckas YCTOﬁQHBOCTB.
Cratuctuueckas BCPOATHOCTD.



Oo6o6marniee nopropenue (18 )

TEOMETPUS 9 kiaacc (68 yacoB)

BekTopsl. MeToa koopanHat (12 yacoB)

Koopaunarsl Bektopa. IIpocreiimme 3agaun B KOOPAMHATAX. YPAaBHEHUS OKPYKHOCTH U
npssMol. IIpumenenne BEKTOpOB U KOOPAMHAT IIPH PEIICHUH 3a1a4.

Ocnosnas yeilb — HAYUYUTh Y4HallUXCsA  BBIMIOJIHATH I[GflCTBHSI Haa BCEKTOpaMM Kak
HAIpaBJICHHBIMU OTPE3KaMH, YTO BAXXHO I IMPUMCHCHHSA BCKTOPOB B (1)I/I3I/IKG; IIO3HAKOMHUTDH C
HCIIOJIb30BAHUEM BCKTOPOB U METOJa KOOPpAMWHAT MPHU PCIICHUU I'COMCTPHUYCCKUX 3a/1a4.

Ha mpumepax mokassiBaeTcsi, Kak BEKTOPHI MOTYT MPHUMEHSATHCSA K PEHICHUIO T€OMETPHIECCKUX
3amau. JlemoHcTpupyercss 3(pGEeKTUBHOCT, NpPUMEHEHHS (GOpPMYyNT I KOOPAWHAT CEePeIUHBI
OTpEe3Ka, PACCTOSHUS MEXAY IBYMS TOYKAMH, YPaBHEHUU OKPY)KHOCTH W TPSIMONW B KOHKPETHBIX
TEOMETPUUECKHUX 3aJladaX, TEM CaMbIM JaeTCs TMpeACTaBiIeHHE 00 M3YYeHHH TeOMETPHYECKUX
(GuUryp ¢ TOMOIIBIO METOJIOB aIreOpHI.

CooTHOIIEHUsI MEXIY CTOPOHAMH W YyrjamMu TpeyrojbHuka. CkajisipHoe Npou3sBeaeHne
BeKTOpOB (17 yacoB)

CuHyc, KOCMHYC U TaHreHC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PerieHue TpeyrojbHHUKOB.
CkansipHO€ MPOU3BEIECHNE BEKTOPOB U €r0 MPUMEHEHHE B TEOMETPHUECKUX 3a4a4ax.

OcHogHas yenb — Pa3BUTh YMEHHUE YJalIUXCs NMPUMEHSATh TPUTOHOMETPUUECKHM ammapar npu
pElICeHUH TeOMETPUUECKUX 3a/1a4.

Cunyc u kocuHyc soboro yrma ot 0° go 180° BBOASATCS C TOMOIIBIO EAMHUYHON
MOJTYOKPY>KHOCTH, JIOKA3bIBAIOTCS TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJHUTCS €IlI¢ OJIHA
dbopmMyna Mmiomagy TPeyroJbHUKA (TMIOJOBUHA MPOU3BEACHUS JIBYX CTOPOH Ha CHHYC yria MEXay
HUMHU). DTOT anmapaT NPUMEHSETCS K PEIICHHIO TPEYrOJIbHUKOB.

CKaJ'IHpHOG MMPOU3BCACHUC BCKTOPOB BBOAUTCA KAaK B (1)I/ISI/IKC (HpOI/ISBe,I[eHI/Ie JJIMH BEKTOPOB Ha
KOCHUHYC YyIjla MCKIAY HI/IMI/I) PaCCManI/IBaIOTCH CBOMCTBA CKAJIAAPHOI'O IIPOU3BCACHUA H €TI0
IIPUMCHCHUC IIPpU PCIICHUN I'COMETPUICCKUX 3aaa4.

OcHOBHOC BHHMAaHHE CIeayeTr YyACInuTb BBIpa6OTKe INPOYHBIX HABBIKOB B TIIPHUMCHCHUU
TPUTOHOMCETPHUYCCKOTI'O allrapara Impu pemceHUu reOMETPUICCKUX 3ada4.

JTHHA OKPYKHOCTH M IJIOIAAbL Kpyra (11 yacos)

HpaBI/IJ'ILHBIC MHOT'OYT'OJIbHUKH. OKPY)KHOCTI/I, OIIMCaHHas OKOJIO MMpaBHUJIBHOTO
MHOTI'OYIr'OJIbHUKa W BIIMCaAHHAs B HCTO. HOCTpOCHI/Ie MMPpaBUJIBHBIX MHOTOYTI'OJIbHUKOB. I[J'II/IHB.
OKPYXHOCTHU IInomane Kpyra.



OcnosHas yenb — pacIIUPUTh 3HAHME YYAIIMXCS O MHOTOYrOJbHHKAX; PACCMOTPETh IOHATHS
JUTUHBI OKPYXHOCTH | TUIOIIAAHN KPyra U (JOPMYIBI ISl KX BBIYUCICHUS.

B navasie Tembl naercs omnpenesieHHe MPaBWIBHOTO MHOTOYrOJIbHUKA, U PacCMaTpPUBAIOTCS
TEOPEMBI 00 OKPYKHOCTSX, OMIMCAHUE OKOJIO MPABHILHOTO MHOTOYI'OJIbHUKA U BIMCAHHOHW B HETO.
C 1noMOLIbI0 ONHMCAHHOM OKPYXHOCTH PEIIAIOTCS 3aJaud O IOCTPOEHUM IPaBUIBHOTO
HIECTUYTOJIbHUKA U TIPABUIILHOTO 2/1-YTrOJIbHUKA, €CJIH JIaH NMPABWIBHBIN 71-YTOJIbHUK.

@opMmyibl, BEIpaXarolie CTOPOHY NMPaBUIBHOIO MHOTOYTOJIbHUK M PaJNyC BIIMCAHHON B HETO
OKPYXXHOCTH 4Yepe3 pajnyc OMUCAHHOW OKPYKHOCTH, UCTIOJIB3YIOTCS MPHU BBIBOAE (POPMYI JITHHBI
OKPY)KHOCTH M IUIOLIaau Kpyra. BbiBoJ ommpaercsi Ha UHTYUTHUBHOE IPEICTaBICHUE O IMpejere:
[P HEOTPAaHUYEHHOM YBEIMYEHUU YMCJa CTOPOH IMPaBHWJIBHOTO MHOIOYIOJIbHHMKA, BIIMCAHHOIO B
OKPY)KHOCTb, €r0 MEpPUMETP CTPEMHUTCS K JUIMHE 3TOH OKPYKHOCTH, a IJIOLAaAb — K IJIOUIaau
Kpyra, OrpaHUY€HHOT'O OKPY>KHOCTBIO.

JABu:xenus (10 yacon)

OTtoOpakenue miuockoctu Ha cedd. [lonstue npwxkenus. OceBas U LIEHTpalibHAasi CUMMETPHUHU.
[Tapannensubiii neperoc. [loBopot. HanoxxeHus 1 IBUKEHUS.

OcHosHnas yeinb — IMO3HAKOMUTH YYAIIUXCA C IMOHATUC. ABMIXKCHHUA U €TI0 CBOfICTBaMH, C
OCHOBHBIMH BUIaMU }IBH)KGHHﬁ, C B3aMMOOTHOIIIEHUSIMH HAJOKESHUH U JIBH)KeHI/Iﬁ.

JIBuKeHHe TUIOCKOCTH BBOJUTCA KaK OTOOpa)KeHHE IUIOCKOCTH Ha ce0s, COXpaHsIolee
paccrossHue Mexay Toukamu. [Ipu paccMOTpeHMHM BHJIIOB JBIKEHUH OCHOBHOE BHUMAaHHE
yaemnsieTcsl MOCTPOCHHUIO O0pPa30oB TOYEK, NPSMBIX, OTPE3KOB, TPEYroJbHUKOB TIpPU OCEBOH U
LIEHTPAJBbHOM CHUMMETPHSIX, MapajjieIbHOM nepeHoce, moBopoT. Ha sddexTHnix npumepax
MMOKa3bIBACTCS MPUMEHEHUE JIBWKEHUI MPU PEIICHUH FeOMETPUUECKUX 3a/1a4.

IloHsATHE HAJIOKESHUSA OTHOCHUTCS B JaHHOM KYpPCE€ K YHCJITY OCHOBHBIX MMOHSTHH. I[OK&SBIB&GTCH,
YTO IIOHATHA HAJIOXCEHUSA U ABHKCHHSA ABIAIOTCA 3KBUBAJICHTHBIMU: J1000€e HaAJ0KEHHUE SIBIISAETCS
JABMXKCHUCM IINIOCKOCTH U 06paTHO. I/IsyquI/Ie J0Ka3aTcJIbCTBA HE SABJISICTC 06H33T€J'IBHBIM, OJHaKO
CJICeaAyeCT paCcCMOTPECTh CBA3b MMOHATUN HAJIOKCHUS U JABHKCHUA.

HavajabHble cBeleHNs1 U3 cTepeoMeTpu (8 4acoB)

IIpeamer crepeomerpun. I'eoMeTpHUYECKHE Tela W IMOBEPXHOCTH MHOTOTPaHHUKH: IPH3MA,
napajuiesienures], mupaMuaa, (GopMysabl Ui BBIYKCICHHS MX 00beMOB. Tela W MOBEPXHOCTH
BpAIICHUS: IIWJIMHIP, KOHYC, cdepa, map, GopMysibl sl BBIYACICHHS WX TUIOMIAICH MOBEPXHOCTEH
1 00BEMOB.

OcnosHas yenrb — NIaTh HA4YaJIbHOE TPEJCTABJICHUE O TeJlaX M MOBEPXHOCTSIX B MPOCTPAHCTBE;
MO3HAKOMUTH YYAITUXCS ¢ OCHOB HOBBIMH (hOPMYJIAMH JUISI BBIYMCICHHS TUIONIAJICH MOBEPXHOCTEH
U 00BEMOB Tell.

PaccmoTpeHne mpocTedIMx MHOTOIPaHHUKOB (IIPU3MBI, NapajjieNenunesa, MupaMubl), a TakkKe
TeJl W TOBEPXHOCTEW BpalleHMd (UMWIMHIpA, KOHyca, cepbl, mapa) MPOBOJUTCS Ha OCHOBE
HarJSIHBIX MIPECTaBICHNUH, Oe3 MPUBICUYEHUSI aKCHOM cTepeoMeTpun. POpMyITbl 115l BBIYUCICHUS
00BEMOB yKa3aHHBIX TeJ BBIBOJATCA Ha OCHOBE NnpuHUHUIA KaBanbepu, GOpMyIbl il BHIYUCICHUS



IUTOIIA X ¥ OOKOBBIX MOBEPXHOCTEH IIMIIMHJIPA U KOHYCA MOJYJYar0TCs C TOMOIIBIO Pa3BePTOK ITHX
MOBEPXHOCTEH, hopMyJa IIIOIMaau chepbl MPUBOAUTCS 0€3 000CHOBAHUS

00 akcnomax reomerpum (2 yaca)
Becena 00 akcrmomax reoMeTpHH.

Ocnosnas yeivb — 1aTb Ooiee FJIY6OKO€ MNpeaACTaBJICHUEC O CUCTEMEC AKCUOM INNIAHUMCETPUH U
AKCUOMATHYCCKOM MECTOAC.

B nmanHOI Teme paccka3blBaeTCA O Pa3IMUHBIX CUCTEMAX aKCMOM T€OMETPHH, B YACTHOCTH O
pa3IMyYHbIX crioco0ax BBEICHUS MOHATHUS paBEHCTBA (QUTYD.

IMoBTOpenue. Pemenune 3axa4 (8 yacos)



3. TemaTuueckoe IJIAHUPOBAHUE

Mamemamuka 5 knracc (170 4.)

Kon-go XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeIbHOCTH YUeHHKA (HA YPOBHE
No Paznen YACOB Y4eOHBIX JIeHCTBHIA)
1 Jluauu 8 OnuceIBaTh U XapaKTepu30BaTh JUHUU. BBIABHraTh THUIIOTE3bI O CBOWCTBAX
1 Pa3znooOpa3Hblii MUp TUHUI 1 TUHUN U 00ocHOBBIBATH UX. M300paxkaTh pasnuyHble JUHUMU, B TOM YHCIIE
2-3 [Tpamasa. Yactu npsmoii. Jlomanas 2 npsiMble U OKpYXKHOCTH. KOHCTpyMpoBaThb ainroputM MNOCTPOCHHS JIMHHH,
4-5 JnvHa TuHuH 2 n300paKEHHON Ha KJIeTYaToOW Oymare, CTPOUTD IO aJITOPUTMY, OCYIIECTBIAATH
6-7 OKpyXHOCTB 2 CaMOKOHTPOJIb, TTPOBEPSISi COOTBETCTBHE MOTYYEHHOTO N300PKEHHS 3aJaHHOMY
8 O0630pHBIN YPOK O TEME 1 pucyHky. Haxoaurh JUIMHBI OTPE3KOB, JOMaHbIX.
2 HartypaabHble uyncJa. 12 Hcnoab30BaTh NO3WLIUOHHBIN XapakTep 3allUCH YUCEN B IECATUYHON CUCTEME
9-10 Kaxk 3amuceIBarOT ¥ 4YMTAIOT YKCIA 2 B X0JI¢ penieHus 3a1a4. UuTarh 1 3anucbiBaTh HATypajIbHbIC YHCTIA,
11-12 Harypanbsueiit psa. CpaBHeHHE HATypaIbHBIX | 2 CPaBHUBATH U YHOpsiiounBaTh yncia. M3o0paxkarh yuciia TOYKaMy Ha
qucen KOOPJAWHATHOU npsiMoil. OKPYIJIATH HaTypaibHbIe yncia. Pemars
13 KonTposbHasi pa6oTa Ha NOBTOpeHUE 1 KOMOMHATOPHBIE 337]a4u C IOMOIIBIO ITepedopa BceX BO3MOKHBIX BAPUAHTOB.
14 - 15 OkpyriieHHe HAaTypadbHBIX YHCEI 2
16 - 18 [Tepe6Gop BO3MOKHBIX BAPUAHTOB 3
19 OG30pHBIN YPOK IO TEME 1
20 KonTpouabHas pagora Ne 1 1
3 JelicTBHUS ¢ HATYPAJIbHBIMH YHCJIAMH. 23 BolunciasTh 3Hau€HUS YUCIOBBIX BhIpakeHui. Ha3bIBaTh KOMIIOHEHTHI
21-23 Ci10)XeHue U BLIYUTAHUE 3 apuMETHYECKUX ACHCTBUIN, HAXOAUTH HEU3BECTHBIC KOMITIOHEHTHI JICHCTBUM.
24 - 28 VYMHOXX€EHHUE U JeIeHUE 5 3anuchIBaTh B OyKBEHHOH (JopMe CBOKMCTBA HYIISI M €IMHUIIBI [IPHU CIIOKEHUU U
29 - 32 [Topsimok nelcTBUIl B BEIYUCICHUAX 4 BBIUMTAHUU, YMHOKEHUU U aeieHny. Ha3pIBaTh OCHOBaHKE U MOKa3aTelb
33-35 Crenensp yucia 3 CTETIeHH, HAXOAMTH KBAJAPAThl U KyObl UMCEN, BBIYUCIATH 3HAYCHHUS
36 -40 3agaun Ha OBUKEHUE 5 BBIpaXXEHUI, cofiepkaiux creneHu. MccaenoBaTb 3aKOHOMEPHOCTH,
41 - 42 O0630pHBIN YpOK 11O TEMe 2 CBSI3aHHBIE C OTIPEIECTICHUEM MOCIIeAHEN [IU(PBI CTENIEHH, IPUMEHATh
43 KonTpoabnas padora Ne 2 1 MOJIy4CHHBIE 3aKOHOMEPHOCTHU B XOJI€ PELICHUS 3a1a4.




4 Hcnosb30BaHue CBOMCTB AeHCTBUI NPHU 10 I'pynnupoBarh ciaraeMsle B CyMME€ U MHOKUTEIIN B IIPOU3BEICHUH.
BBIYHMCJIEHHUSX. PackpbIBaTh CKOOKH B IPOM3BEACHUHN U BBIHOCHTH B CyMMe 00U
44 - 45 CBolicTBa CI0XKEHUSI U YMHOXEHUS 2 MHOXUTENb 32 CKOOKH. [IpuMeHsiTh pa3HOOOpa3HbIe MPUEMBI PAlMOHATH3AINN
46 - 48 PacnpenenurenbHoe CBOMCTBO 3 BBIYMCIICHU, 3a1IMChIBasi COOTBETCTBYIOUIYIO LIETIOUKY paBeHCTB. PemaTh
49 - 51 Pewenue 3anau 3 3a/lauM Ha 4acTH, Ha ypaBHUBaHMUE.
52 OO030pHBIN YPOK IO TEME 1
53 KonTpoabnas padora Ne 3 1
5 VIiabl # MHOTOYTOJIBHHKHA 9 MopneaupoBaTh MHOTOYTOJIBHUKH, HCIIONB3YS OyMary, mpoBOJIOKY U Jp.,
54 - 55 Kak 0003Ha4arOT ¥ CPaBHUBAIOT YIJIBI 2 H300pakaTh Ha HEJIMHOBAHHOM U KJleTyaToi Oymare. Pacno3HaBarhb npsiMele,
56 - 58 W3smepenue yrios 3 OCTpBIE, TYIBIE YIIIbI MHOTOYTOJIbHUKOB. U3MepATh JUTMHBI CTOPOH U
59 - 60 MHOroyrojabHUKH 2 BEJIMYMHBI YTIIOB MHOTOYTOJIbHUKOB. M300pa:kaTh MHOTOYT OJIbHHKH.
61 O630pHBII71 YPOK IO TEME 1 Pa3zouBarn MHOTOYTOJIbHUK U COCTABJIATH MHOTOYIOJIbHUK M3 3aJJaHHBIX
62 KonTpoabsHnas padora Ne 4 1 MHOTOYTOJIbHUKOB. OnpeaejiTh YUCIIO TUaroHajae MHOTOYroJdbHUKA.
Hcnoab30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C MHOTOYT'OJIbHIKAMH.
KoncTpynpoBaTh anropuT™ BOCIPOHU3BEICHHUS PUCYHKOB, TOCTPOSHHBIX U3
MHOTOYTOJIFHUKOB, CTPOUTH TI0 AITOPHTMY, OCYIECTBJIATH CAMOKOHTPOJIb,
IpOBEPsAs COOTBETCTBUE MOJIYUYCHHOTO U300paXKeHUs 3aJaHHOMY PUCYHKY.
BbIaBHIraTh TUIIOTE3BI O CBOMCTBAX MHOTOYTOJIBHUKOB 1 000CHOBBIBATD UX.
BbI4uCaSITE IEPUMETPBI MHOTOYI'OJIbHUKOB.
6 JeaumocThb yHceJl. 16 IIpuMeHsATh TOHATHUS, CBA3aHHBIE C JEIMMOCTBIO HATYpalbHBIX YHCEIL.
63 - 65 JlenuTtenu u KpaTHbIS 3 Hcnonb3oBaTh CBOWCTBA M IIpU3HAKM  JeiauMocTH. Jloka3pIBaTh U
66 -67 IIpocTsle U cOCTaBHBIE UHCIIA 2 ONPOBEPraTh C MOMOIBIO KOHTPIIPUMEPOB YTBEPKIACHUS O ACTMMOCTH YHUCEIL.
68 Konrpoabnas padora 3a 1 moayroaue 1 PemaTe 3a1aun Ha I€JIEHUE C OCTATKOM.
69 - 70 JlemuMOoCTh CyMMBI M IPOU3BEACHHUS 2
71 -73 [Ipu3Haku n1eIuMOCTH 3
74 -76 Jlenenue ¢ 0CTaTKOM 3
7 O630pHBIN YPOK IO TEME 1
78 KontpoJabHas padora Ne 5§ 1
7 TpeyroibHUKH U YeThIPEXYT0JILHUKH. 10 Pacno3HaBaTh TpEeyroJbHUKY, IPSIMOYTOJIbHUKH Ha YEPTEKAX U PUCYHKAX,
79 - 80 TpeyronbHuUKN U UX BUABI 2 OTIPENEINIATh BUJ TPEYroJbHUKOB. M300pamxkaTh TpeyroJbHUKH,
81-82 [IpssmoyronbHUKH 2 OPSMOYTOJIBHUKH € TIOMOIIBIO MHHCTPYMEHTOB U OT pyku. HaxoamTs nepumerp
83 -84 PaBeHcTBO Quryp 2 TPEYTOJIbHUKOB, MIPSMOYTOJIbHUKOB. BBIYMCIATD IUIOIIAIN KBAIPATOB U
85 -86 [Tnomane npsMOyrojbHUKA 2 OpSMOYTOJIbHUKOB. PemaTh 3a1aun Ha HaX0X/I€HUE IEPUMETPOB U IIIOIaeH
87 O0630pHBIH YPOK 110 TEME 1 KBaJpaTOB U NPAMOYroJibHUKOB. Mcciie10BaTh CBOWCTBA TPEYTrOJIbHUKOB,




88 KonTpoabHnas padora Ne 6 1 IPSIMOYTOJIBHUKOB ITyTEM SKCIIEPUMEHTA, HAOIIOIEHUS, U3MEPEHMUS,
MOJICTTUPOBAHUS, B TOM YHCJIE, C UCTIOIB30BAHUEM KOMITBIOTEPHBIX MPOTPAMM.
D®opMyJHPOBATH YTBEPKACHUSA O CBOMCTBAX TPEYTrOJIbHUKOB,
MPSIMOYTOJIBHUKOB, PaBHBIX Guryp. O00CHOBBIBATH, 00BICHATH Ha MPUMEPAX,
ONPOBEPraTh C MOMOIILI0 KOHTPIIPUMEPOB YTBEPIKICHUS O CBOMCTBAX
TPEYrOJLHUKOB, MPSIMOYTOJBLHUKOB, paBHEIX (uryp. KoncrpynpoBarth
QITOPUTM BOCTIPOU3BEICHHS PUCYHKOB, IOCTPOCHHBIX U3 TPEYTOJHHUKOB,
MPSIMOYTOJIBHUKOB, CTPOUTH TI0 aJITOPUTMY, OCYIIECTBIASATHL CAMOKOHTPOJTb,
MIPOBEPSIsi COOTBETCTBHUE MOJTYICHHOTO U300paKCHUS 3aIaHHOMY PHUCYHKY.
KoncTpyupoBaTh OpHaMEHTHI ¥ TIAPKETHI, B TOM YHUCIIC, C UCTIOIh30BaHHEM
KOMITBIOTEPHBIX IPOTPAMM.
8 Apoomn. 19 MojaeanpoBaTh B rpadudecKoi, mpeaMeTHON hopMe MMOHITHS i CBOMCTBA,
89 -94 Jlonu u npobu 6 CBSI3aHHBIC C MOHITHEM OOBIKHOBEHHOW APOOH (B TOM YHCIIE C TIOMOIIHIO
95-99 OCHOBHOE CBOWCTBO JIpoOH 5 KOMIIbIOTEpa). 3aNMCHIBATH U YUTATh OOBIKHOBEHHEIE IpoOr. COOTHOCHTDH
100 - 103 | CpaBHenue npobeit 4 IpoOu M TOYKK Ha KoopauHATHOH npsimoid. [IpeoGpa3oBbIBaTH ApodH,
104 - 105 | HarypanbHble yncia u Apoou 2 CPaBHUBATH U YHOPsAA0UMBaTh uX. [IpoBOANTH HECIIOKHBIC UCCIIECIOBAHNUS,
106 OG30pHBIN YPOK MO TEME 1 CBSI3aHHBIE CO CBOMCTBAMH JIPOOHBIX YHCEI, ONMUPASICh HAa YUCIIOBHIC
107 KonTpoabHas padora Ne 7 1 JKCIIEPUMEHTHI.
9 HeiicTBUSA ¢ APOOAMHU. 35 BbiunciasTh 3Hau€HUS YHUCIOBBIX BRIPAXKEHUI, ColepKalIuX ApOoOH.
108 - 113 | CnoxeHue u BIYUTAaHUE IPOOEH 6 IIpuMeHSATH CBOMCTBA apr(PMETHUECKUX ACUCTBUHN IS pallUOHATH3AIIUN
114 - 119 | CinoxxeHue U BEIYUTAHUE CMEMIaHHBIX 6 BBHIYMCIICHUH. PemaTh TekcToBBIC 3a/1a4M, COJIEpIKalie IPOOHBIC TaHHBIE.
npobeit Hcnonb3oBaTh npuéMsbl pelieHus 3aa4 Ha HaX0KICHUE YacTH 11eJIoT0 U
120 - 124 | YMHOXeHUe Apodei 5 LIEJIOTO II0 €r0 YacTH.
125 -130 | JIenenue npoOei 6
131 - 135 | HaxoxaeHue 4acTy LeJIoro U LEI0ro 1o 5
€ro 4actu
136 - 139 | 3agauu Ha cCOBMECTHYIO paboTy 4
140 -141 | OG30pHBII ypOK MO TEME 2
142 KonTtposabHas pabora Ne 8 1




10 MHOrorpaHHuKH. 11 Pacno3HaBaTh Ha yepTEKax, pUCYHKAX, B OKPY)KAIOLIEM MUPE
143 - 144 | TeomeTpuUYECKHE TelIa U UX 2 MHOTOTPaHHUKHU. BbI1eJsITh BUANMEIE ¥ HEBUUMBIC TpaHu, pEdpa.
n3o0paxeHue H3o06paxkarh ux Ha KjIeT4yaTo Oymare, MOAeJMPOBATh, UCII0JIb3Ys Oymary,
145 - 147 | Ilapannenenunen u nupamMmuaa 3 IJIACTWINH, IIPOBOJIOKY U Jp. XapaKTepPU30BaTh B3aUMHOE PACIIOJIOKEHUE U
148 - 149 | O6bem napannenenuiiea 2 YHCIIO 3JIEMEHTOB MHOTOTPAaHHHUKOB TI0 UX N300paxkenuo. UcciienoBaTh
150 - 151 | Pa3zBepTkH 2 MHOTOI'PaHHUKHU, UCTIONB3Ys SKCIIEPUMEHT, HAaOJI0/IeHHEe, U3MEPEHHE,
152 O030pHBII YPOK 1O TEME 1 MozenupoBanue. Mcnob30BaTh KOMIIBIOTEPHOE MOJCIIUPOBAHUE U
153 KonTpoabHnas padora Ne 9 1 SKCIIEPUMEHT ISl U3YYEHUs CBOWCTB MIPOCTPAHCTBEHHBIX Tell. OnmuChIBATh X
CBO¥CTBA. BHIYMCAATH 00BEMBI TApAIUIETICTIUIIEA0B, HCIIOJIB30BATh SMHHUIIBI
u3MepeHus oobéma. Pemathb 3aaun Ha HaXOXIeHHE 0OBEMOB
napaieseHIe/10B.
11 Tadauubl 1 AMaArpaMmBbl. 9 AHAJIU3UPOBATH JAaHHBIC OTIPOCOB OOIIECTBEHHOTO MHEHUSI, MPEICTABICHHBIE
154 - 156 | UteHne u cOCTaBIICHHUE TAaOIHII 3 B TaOJMIaX U Ha MarpaMMax, CTpOMTb CTOJIOUaThle AUArpaMMBl.
157 - 158 | UteHue u mMOCTPOCHUE nHUArpaMM 2
159 - 160 | Ompoc 00IMIECTBEHHOTO MHEHHUSI 2
161 OG30pHBIN YPOK MO TEME 1
162 KonTposabHas padora Ne 10 1
12 IloBTOpEHUe. 8 CpaBHHMBATB U YNOPSAI0YMBATH HATypaJIbHbBIE YHCIIA, OOBIKHOBEHHBIE APOOH.
163 - 166 | [leficTBHs C HATYpAIbHBIMH YHCIAMHU U 4 OxpyrasiTe HaTypaJbHBIC YUCIIA. BBIYHCAATH 3HAYCHHS YUCITOBBIX
OOBIKHOBEHHBIMHU APOOSIMH. BBIPAKEHUI, COAepKaIMX HaTypaJbHbIE YKcia U ApoOU, HAXOAUTH KBAJpaT U
167 - 168 | Pemenue TeKCTOBBIX 3a1a4. 2 KyO uncina. [IpuMeHsTH pa3HOOOpa3HbIC MPUEMBI pAlIMOHATTU3AIIIH
169 Hmozosan konmponvuas paboma. 1 BbIuKcIeHU. PelmiaTh 3anauun, cBA3aHHbIE ¢ IEIMMOCTbBIO uncen. Pemars
170 OO0630pHBII YPOK. 1 TEKCTOBBIC 33/1a4l apru(hMETUUECKUM CIIOCOOOM Ha pazHOOOpa3HbIe

3aBUCHUMOCTHU MeX 1y BenuunHaMmu. Mcenoab30BaTh NpuéMsbl pelieHus 3aaa4d Ha
HAXO0/IEHUE YaCTH IEJIOT0, LIEJIOT0 M0 ero YacTH. BbIpakaTb 0HU €MHUILIBI
u3MepeHus uepes apyrue. M300paxkarh ¢ UCMOIB30BaAHNEM YEPTEKHBIX
WHCTPYMEHTOB Ha HEJIMHOBAaHHOMW U KJIETYaTOl Oymare OTpes3Ku.




Mamemamuka 6 knacc (170u.)

Pasteasy, Temb Koa-Bo XapakTepucTuka 0CHOBH;z‘egzi:);ﬂieﬁs:?l;ﬂnb%()ﬂ“ yueHHKA (Ha yPOBHeE
yacoB
1 Jpo6u u npoueHTsI 20 @opMyIHPOBATh OCHOBHOEC CBOMCTBO OOBIKHOBEHHOW JpoOH, IMpaBHIia
1-2 YTo MBI 3HaeM 0 JpoOsix 2 CPaBHEHHI, CIIO)KEHHS M BBIUMTAHUS  OOBIKHOBEHHBIX  JApPOOEH.
3-6 HeiicTBus ¢ npo6simu 4 IIpeodpa3oBbIBaTh OOBIKHOBEHHBIC JIPOOH, CPAaBHUBATH U YIIOPSIOYNBATH HX.
7-10 OcHoBHBIE 3a/1a4U HA pOOHU 4 BbINOJHATL CI0KEHNWE W BBIYUTAHHE OOBIKHOBEHHBIX JIPOOCH M CMEIIaHHBIX
11 KonTpoabnas pa6oTa Ha NOBTOpPEeHHUE 1 gucesl. ['paMMaTHYecKd BEPHO YHTATh 3alMCH HEPABEHCTB, COJACPIKAIIUX
12-16 YUto Takoe NpoOLEHT 5) O0OBIKHOBEHHBIE IPOOH, CYMMBI U PA3HOCTH OOBIKHOBEHHBIX JIPOOEH.
17 -18 Cronbuatbie U KpyroBble JUarpaMMbl 2
19 OO030pHBIN YPOK IO TEME 1
20 KonTpoabnas padora Ne 1 1
2 IIpsiMble HA MJIOCKOCTH H B POCTPAHCTBE | 7 OnuceIBaTh ¥ XapaKTepU30BaTh JUHUN. BhIABHraTh rUIOTE3bl O CBOMCTBAX
21-22 [Tepecekaromuecs npsiMbie 2 JIMHUHA U 000CHOBBLIBATHL ux. M300pakaTh pasiudyHbIE JUHUH, B TOM YHUCIIE
23-24 [TapannensHbIe IPSIMBIC 2 npsiMble M OKpY)XHOCTH. KOHCTpyMpoBaTh ajlropuTM ITOCTPOCHUS JIMHHH,
25 - 26 Paccrosiane 2 n300pakEHHOM Ha KJIETYaTOM OyMare, CTPOMTD 110 aITOPUTMY, OCYIEeCTBJISATH
27 KonTpoabHast padora Ne 2 1 CaMOKOHTpPOJIb, ~ TIPOBEPSII  COOTBETCTBHME  TOJIYUEHHOTO  HM300pakeHUs
3alaHHOMY pUCYHKY. HaxoauTh IJIMHBI OTPE3KOB, IOMAHBIX.
3 JecsaiTuuHbIe IPOOH 9 3anucepIBaTh M YUTATh AeCATHYHbIE Apoou. M300paxarh JecATHYHbIE APOOH
28 - 30 Kakue npobu Ha3bIBalOTCS AECATUUYHBIMH 3 TOYKAMHM HAa KOOPAHHATHOM nmpsiMoii. [IpencraBisiats 00bIKHOBEHHbBIE APOOH
31-32 [TepeBo 0OBIKHOBEHHOM ApoOH B 2 B BHJE JecATHYHLIX Apo0eii M JecATHYHbIE B BHJE OOLIKHOBEHHDIX.
JECATUYHYIO CpaBHMBaTH M  YIOPSAOYMBATH JeCSITHYHbIe Apodu. lcmonp3oBath
33-34 CpaBHEHHE TECATHYHBIX IpoOei 2 SKBHBAaJICHTHBIE NPEICTABJIEHHs APOOHLIX YHCes NPH UX CPaBHEHUH, IPH
35 O0630pHBIN YPOK O TEME 1 BbIYHCJIEeHUsIX. BolpakaTh OIHH eIMHUIbI U3MePEeHUs] BeJIMYUHBbI B IPYTrHX
36 KontpoJabHas padora Ne 3 1 eIMHUIAX (MeTPbI B KWJIOMETPaxX, MUHYTBI B 4acax ! T.IL.)
4 JelicTBHS ¢ 1eCATHYHBIMH JAPOOSIMHU 27 KoHcTpyupoBaTh aJIrOpUTMBI CIIOKEHHUS W BBIYMTAHUS JECATUYHBIX APOOCH;
37-41 CroxeHue u BEIYUTAHUE JECATHYHBIX 5 WUTIOCTPUPOBATh HMX IpPUMEpaMU. BBIUHUCIATE CyMMBI W Pa3HOCTH,
npobei MPOU3BEICHUS U YAaCTHOE JECATUYHBIX ApoOel. BbruucnsaTh 3HaYEHHUS CyMM U
42 - 44 YMHOXKEHHE U AeJeHHe NeCATUIHON npodu | 3 pa3HOCTEN, KOMIIOHEHTaMHU
Ha 10, 100... KOTOPBIX SIBJISIOTCS OOBIKHOBEHHAs! APOOb M JCCATUYHAS, 0OCY)KIash IIPH 3TOM,
45 - 50 YMHOXEHHE JeCATUYHBIX ApoOei 6 Kakas (opma npescTaBIeHUs] YHCEN BO3MOXKHA U 1esiecooOpa3Ha. BeINoIHATH




51-58 Jlenenue AecATUUYHBIX Apo0Oeit 8 OIICHKY M MPHUKHUJKY CYMMBI JECATUYHBIX qpo0Oeii. Pemarh TekcToBBIE 3a1auH,
59 - 60 OkpyriieHHe IeCITUYHBIX APOoOeH 2 MPEJIOJIATAIOIINE CII0KEHUE U BEIYUTAHUE IECATUIHBIX APOOCH.
61 - 62 O0630pHBIH YpOK 2
63 KonTpoabHas padora Ne 4 1
5 OKpyXKHOCTH 9 Pacno3HaBaTh pa3IuYHBIC CIydad B3aMMHOTO PACIOJIOKEHUS MPSIMOU U
64 - 65 [Ipsimast 1 OKPYKHOCTH 2 OKPY)KHOCTH, H300pakaTh WX C TIOMOMIIbIO YEPTEKHBIX HWHCTPYMEHTOB.
66 - 67 JIBe OKpYXHOCTHU Ha TIOCKOCTH 2 HccaenoBarh CBOHCTBA B3aMMHOTO PACIIONIOKEHHS IPSIMOI U OKPYKHOCTH,
68 - 69 [TocTpoenue TpeyroabrHUKA 2 HCIIOJIb3YS DKCIIEPUMEHT, HaOJIIOJeHUE, M3MEPEHHE, MOJEIMpPOBAHUE, B TOM
70 Kpyrusie Tena 1 yyclie KOMIIBIOTEpHOE MoienrpoBaHue. CTPOMTB KacaTelbHYIO K OKPYKHOCTH.
71 OG30pHBIN YPOK MO TEME 1 AHanu3upoBaTh CIOCOO MOCTPOCHHMS KAacaTeIbHOM K OKPY)KHOCTH, ITOIIAroBO
72 KonTpoabHas padora Ne 5 1 3a/IaHHBIA PUCYHKAMH, BBINOJHATH NMOCTpOoeHUs. KoHCTpyHpoBaTh anroputm
MOCTPOECHUS H300paKeHUH, CoAepKallMX KOH(MUI'YpalMIO0 «KacaTelbHas K
OKPY)KHOCTH», CTPOWTH IO adroputMy. DopMyJaHpoBaTh YTBEPKIACHHS O
B3aMMHOM PACIIOJIOKCHHUH MTPSIMON U OKPY>KHOCTH
6 OTHOIEHNS ¥ MPONEHTHI 17 OOBACHATH, YTO IIOKA3bIBACT OTHOIICHHWE JIBYX YHCEJ, HWCIIOJIb30BaTh H
73-74 Uto Tako€ OTHOLIEHUE 2 MMOHUMATh CTaHJIAPTHBIE 00OPOTHI PEYH CO CIIOBOM «OTHOIIeHHE». COCTaABIATH
75-76 OtHowmeHus BennuyuH. Macmrra0. 2 OTHOIICHHUSI, OOBACHSITh COACPKATEIHHBIM CMBICII COCTABJICHHOTO OTHOIICHHSI.
77 KonTpoJuabHas padora 3a 1 moayroame 1 Pemate 3amaum Ha AeneHUE YHMCENl U BEJIWYUH B JAHHOM OTHOLIEHHWH, B TOM
78 -79 [Ipo1ieHTHl U IeCATUYHBIE APOOH. 2 qyciie 3aJa9M IIPaKTHIECKOT0 XapaKTepa
80 - 83 «I'maBHas» 3a7a4a Ha MPOIEHTHI 4 BpIpaxkaTh OpOIEHTH JECATHYHON JpoOBI0, BBINOJHATH OOpaTHYIO
84 - 87 BripaxkeHue oTHOMIEHUS B MPOIEHTAX 4 olepalii0 — MePeXOAuThb OT JECATHYHOM ApoOM K MPOILICHTaM.
88 O0630pHBIN YPOK O TEME 1 XapakTepu3zoBaThb IO BEJIMYMHBI, UCIOJIb3YSI  SKBHUBAJICHTHBIC
89 KonTposabHasi padora Ne 6 1 MPEJICTaBJICHUS 3a/IaHHOM JI0JIU C IOMOIIBIO JPOOU 1 TPOIIEHTOB
7 Boipakenusi, popmyJibl, ypaBHeHUSs 15 OO0cy:xn1aTb  OCOOCHHOCTM  MAaT€MaTH4YeCKOro  si3bIKa.  3anuchbiBaTh
90-91 O mMaTreMaTHuYEeCKOM SI3bIKE 2 MaTeMaTHYECKHEe BBIPAKEHUS C yU4ETOM MpaBUJI CHHTAKCHCAa MAaTeMaTHYECKOTO
92 -93 bykBeHHbIE BBIpa)XKEHUS U YUCIOBHIE 2 A3bIKA; COCTABJISITH BBIPAKEHUS 110 YCIOBUSAM 33/1a4 C OYKBEHHBIMU JTAHHBIMH.
MO0JICTAaHOBKHU Hcnonb3oBaTh OYKBBI JJISl 3allUCH MAaTEMAaTUYECKHX MPEUIOKEHHH, 00IINX
94 -96 CocraBnenue GpopMyl U BHIYUCICHUE 11O 3 YTBEPXKACHUI;, OCYUIECTBJSTh TIEPEBOJ, C MAaTeMaTUYECKOTO s3bIKa Ha
bopmynam €CTECTBEHHBIN $3bIK U HaoOopoT. UiiocTpupoBaTh 00IIMEe yTBEpXKICHUS,
97 @opMyJbl ANUHBI OKPYKHOCTH, Tmomanu | 1 3anurcaHHble B OyKBEHHOM BHJIE, YHCIIOBBIMU IIPUMEPAMHU
Kpyra, oobeMa mapa
98 - 102 | Yrto Takoe ypaBHEHHUE 5
103 O0630pHBIN YPOK MO TEME 1
104 KonTposabHas pabora Ne 7 1




8 Cummerpus 8 Pacno3HaBaTh TUIOCKHE (QUTYphI, CUMMETPHYHBIC OTHOCHUTEIIBHO MPSMOM.
105 - 106 | OceBasi cummeTpus 2 Broipe3aTh 1Be (DUrypbl, CHMMETPHYHBIC OTHOCHUTEIBHO MIPSIMOM, M3 Oymarw.
107 - 108 | Ocs cummeTpun GUTypHI 2 Crpoutrb ¢urypy (OTpe3oK, JIOMaHYIO, TpPEYrOJIbHUK, NPSIMOYIOJbHUK,
109 - 110 | LlenTpansHasi cCHMMETPHUS 2 OKPY)KHOCTbB), CHMMETPHUYHYIO JTaHHOW OTHOCHUTEILHO IPSIMOM, C ITOMOIIBIO
111 OO030pHBIN YPOK IO TEME 1 HHCTPYMCHTOB, HM300paxkaThb oT pyku. IIpoBoauTh mpsmMyro, OTHOCHUTEILHO
112 KoutpoabHnas padora Ne 8 1 KOTOpO 1Be Qurypsl CUMMETpUYHBL. KOHCTPpyMpoOBaTh OpHAMEHTHI U

MApKeThl, WCIOIb3ys CBOHCTBO CHMMETPHH, B TOM YHCIE C IOMOIIBIO
KOMIIBIOTEPHBIX TIporpamMMm. @DopmyJmpoBaTh CBOWCTBA JBYX (uryp,
CUMMETPUYHBIX OTHOCUTENbHO TmpsiMoi. McesenoBarb cBoiicTBa  Quryp,
CUMMETPHYHBIX  OTHOCHTEIBHO  IJIOCKOCTH, HCIIOJIB3YS  DKCIICPHUMEHT,
HaOMoieHne, MoienupoBanie. OMUCHIBATH UX CBOWCTBA

9 eanle yncia 14 IIpuBOAUTL TPUMEPHI HCHOIL30BAHUS B JKU3HU MOJOXHUTEIbHBIX U
113 Kakwue umcia Ha3bIBaIOT IEITBIMU 1 OTPUIATEIIHBIX YHCeN (TeMIepaTypa, BBIUTPBINI- TPOUTPHIII, BBIIIC-HIKE
114 - 115 | CpaBHeHUE TETBIX YHUCET 2 ypoBHS MoOps W 1p). OmHChIBATHL MHOXKECTBO MeNbIX dncell. OO0bSICHATD,
116 - 117 | CrnokeHHe IEeNbIX YUCET 2 Kakue IIeJIble YHMCa Ha3bIBAIOT ITPOTHBOIOIOKHBIMH. 3amUCBhIBATH YHCIIO,
118 - 120 | Beruntanue MEabIX YACET 3 MIPOTUBOTIOJIOKHOE TAHHOMY, C TIOMOIIBIO 3HAKA «MHUHYCY. YNPOIIAThH 3aIMCH
121 - 123 | YMHOXEHHE U JCICHUE IEIBIX YHCE 3 tuna -(+3), -(-3)

124 - 125 | O630pHBIN YPOK MO TEME 2 ConocTaBiasiTh CBOWCTBA Psijia HATYPAIBHBIX YHCEN M Dsija IENbIX YHCEI.

126 KonTpoabHas padora Ne 9 1 CpaBHMBaTh U yNopsiA0uYMBATH Ieibie yuciaa. U3o0paxarh 1enbie yucia
TOYKaMU Ha KOOpAWHATHOW mpsiMod. McmoJib30BaTh KOOPIWHATHYIO MPAMYIO
KaK HarJISIHYIO OTIOPY MPHU PEIICHUH 3a]1a4 Ha CPaBHEHUE IICJIBIX YHCEeT
O0bsicHAT, HaA TPUMEpPax, KaK HAXOAIT CYMMY JABYX LEJIbIX YHCEII.
3anuchIBaTh C IOMOINBIO OYKB CBOWCTBO HYJISI IPU CIOKECHHH, CBOWHCTBO
CYMMBI IPOTHUBOTIONOKHBIX YHCET. YNPOIIATh 3alHCh CYMMBI IEIbIX YHCEII,
OIycKasi, TJIe 3TO BO3MOXHO, 3HaK «+» U ckoOku. IlepecTaBiasiTh cllaracMbic B
CYMME IEJbIX YKcesl. BBIYMCIATH CYyMMBI IIEIBIX YUCEN, COACpIKAIIUe JIBa U
Oonee cnaraeMbiX. BeIYMCaATh 3HaYeHNS] OyKBEHHBIX BBIPAKCHUIA

10 PanuonanbHble uncia 16 IIpuMeHSATHh B peUH TEPMHUHOJIOTHIO, CBI3aHHYIO C PAIMOHAIBHBIMUA YUCIIAMH;

127 - 128 | Kakue 4nciia Ha3bIBAIOT 2 pacmo3HaBaTh  HaTypallbHbIe,  IIC/ible,  JOPOOHBIC,  ITOJOKHTCIbHBIC,
panuoHaIbHBIMHU OTpPHIIATEIIbHBIC YUCIIA; XapaKTEePHU30BaATh MHOXECTBO PAIlMOHAIBHBIX YHCEIL.
129 - 130 | CpaBHeHUE pallMOHAIBHBIX YHCEII. 2 IIpumMeHsiTh  CUMBOJIbHOE  OOO3HaueHHE  NPOTHBOMIOJIOXKHOTO  YHUCIA,
Monaynp uucna O00BSICHATH CMBICH 3amKcell Tuma (-a), ympolaTh COOTBETCTBYIOIINE 3aMHCH.
131 - 133 | CnoxxeHue U BEIUMTAHHUE PALIMOHANBHBIX | 3 HN300paxkaTh panmoHanbHbIC YUCIA TOYKAMUA KOOPJIUHATHON MPSAMOI

YUCCJII

MOI{CJ’II/IPOBaTb C IIOMOIIIBIO KOOp,Z[PIHElTHOfI HpHMOﬁ OTHOIICHUS «OOJIBIIIE» U




134 - 136 | YMHOXEHHE U ICJICHUE PAallHOHAIBHBIX | 3 «MEHbIIE» Ul palMOHAIBHBIX yKceld. CpaBHUBAThH I0JIOKUTEIBLHOE YUCIO U
qHUCen HYJIb, OTPUIIATEIIFHOE YHCIIO U HYJb, TIOJIOKUTEIHHOE U OTPULIATEIIPHOE YHUCIIA,
137 - 140 | KoopauHaTsl 4 JIBa OTpHUIATENbHBIX YKicia. [IpUMEHATh U MOHUMATh F€OMETPUUYECKUI CMBICIT
141 O030pHBII YPOK 11O TEME 1 INOHATUSA MOIYJd 4YMCIIa, HAXOAUTh MOJAYJIb PAUUOHAIBHOIO YHCIIA.
142 Koutpoabsunas padora Ne 10 1 CpaBHHMBATD U YIOPAJA0YUBATH PAllMOHAJIBHBIC YHCTIA
@DopMyIHPOBAThH TIPABWIA CIOXKEHUS JBYX YHCEJ OJIHOTO 3HAKa, MBYX YHCEI
pa3HBIX 3HAKOB; MPABWIO BBIYATAHHUS W3 OJHOTO YUCIA JIPYroro; MPUMEHSITh
9TH TIpaBWJIA JUISI BBIYUCIICHHUS CYMM, DPa3HOCTEH. BBINOJHATHL YHCIOBBIC
MOJICTAHOBKH B CYMMBI M Pa3HOCTH, 3aITUCAHHBIC C TIOMOIIbIO OYKB, HAXOAUTH
COOTBETCTBYIOIINE WX 3HaueHUs. [IPOBOAUTH HECIIOKHBIC WCCIICAOBAHMUS,
CBS3aHHBIC CO CBOMCTBAMH CYMMBI HECKOJIBKMX pAIllMOHAIBHBIX YHCEI
(HarmpuMep, 3aMeHa 3HaKa KaKJI0TO CIaraeMoro)
@opMyIHpPOBaTh TpPaBHUJA HAXOXJICHHUS TPOU3BEICHUS M YAaCTHOTO JBYX
YHUCeNl OJTHOTO 3HaKa, JIBYX YHCEN Pa3HBIX 3HAKOB; MPUMEHSATh JTH IpaBHia
IPH YMHOXCHHHM W JICJICHUW PAIlMOHATBHBIX ducel. HaxoauTh KBajapaThl W
KyOBbl PAIMOHAIBHBIX YHUCENl. BBIYHCIATHL 3HAYCHUS YHCIOBBIX BBIPOKCHHM,
CoZIepXKalIuX pa3Hble JEeUCTBUS. BBINMOJHATHL YHCIOBBIC TOJCTAHOBKH B
mpocTeimue OyKBEHHBIC BBIPAXEHHUS, HAXOAMTh COOTBETCTBYIONIHUE WX
3HAYCHUS
11 MHOTroyroJibHUKM 1 MHOTOTPAHHUKH 9 Pacno3naBarb Ha  uepTekaxX, PpPHUCYHKAX, B  OKPYXalONleM MHpPE
143 - 144 | ITapannenorpamm 2 nmapajienorpaMmel.  M3o0pakaTh IapajieiorpaMMbl € HCIOJIB30BAHUEM
145 - 146 | IIpaBuabHBIE MHOTOYTOJbHUKH 2 4epTEXKHBIX HHCTPYMEHTOB. MoaeHpoBaTh IapajlieiorpaMMEbl, HCIOJIb3Ys
147 - 148 | IInomanu 2 OyMmary, IUTaCTHJIMH, TIPOBOJIOKY M ap. McciaenoBaTh M ONMKMCHIBATH CBOMCTBA
149 [Ipuszma 1 mapajuieJiorpaMma, HCIOJB3yd OKCIEPUMEHT, HAOIIOJACHHE, W3MEPEHHE,
150 OG30pHBIN YPOK IO TEME 1 MonenupoBanue.  UMcmosib30BaTh  KOMIBIOTEPHOE  MOJICTIUPOBAaHHE U
151 KonTpoabsHnasi padora Ne 11 1 SKCIIEPUMEHT ISl M3YYEeHUs CBOMCTB TMapajuiesorpaMmoB. DopMyiaupoBaTh,

000CHOBBIBATh, OMPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPXKIEHUS O
cBolicTBax mnapasuienorpaMmma. CpaBHHUBATh CBOKCTBA NapajlieIorpaMMOB
pa3IMYHBIX BHJIOB: poM0Oa, KBajapara, MPsIMOYroJibHUKA. BBIABUraTh MHIOTE3bI
O CBOMCTBaxX MapajuIeIOTPAMMOB PA3IUYHBIX BHUJOB, OOBSACHATH UX.
Koncrpyuposartsn

CIoCcOOBl MOCTPOCHHUS TMapaUIeIOTPaMMOB IO 33JaHHBIM pucyHkam. CTpoHTh
JIOTUYECKYIO LETIOYKY PACCYKACHHUI O CBOMCTBaX Nmapajuienorpamma




12
152 - 153
154 - 155
156 - 158
159

MHuo:xkecTBa. KomOnnaTopuka.
ITonaTHE MHOXECTBA.

Omneparuu HaJ MHOKECTBAaMHU
Pemrenne koMOMHATOPHBIX 33724
O030pHBIi1 ypOK.

= W NN o

IIpuBoANTH TpUMEpPhl KOHEYHBIX U OECKOHEYHBIX MHOXkecTB. CTpPOMTH
peueBble KOHCTPYKLUMU C  HCIIOJIb30BAHUEM TEOPETUKO-MHOKECTBEHHOM
TEPMHUHOJIOTUM U CUMBOJIUKH; MEPEBOJUTH YTBEP)KJEHUS C MAaTEMaTHYECKOIO
s3bIKa HAa PYCCKUN M HA000poT. DOpMYIHMPOBATH OIpeEesIeHNue OIMHOKECTBA
HEKOTOpOoro MHoxecTBa. WMIIl0CTpUpOBaTh IOHATHE IIOJMHOMKECTBA C
IIOMOIILIO KPYroB Diiepa.

OO0cyx1aTh COOTHOIIEHHE MEXKAY OCHOBHBIMM YHCIOBBIMM MHOXKECTBAMH.
3anuchIBaTh HA CUMBOJIMYECKOM $I3bIKE COOTHOILIEHHUS! MEXy MHOKECTBaAMU U
IPUBOJUTH MPUMEPHI PA3IUYHBIX BAPUAHTOB UX NEPEBOJA HA PYCCKUM S3BIK.
HccnenoBath BONIpoC 0 YKcCie MOJMHOXKECTB KOHEUHOTO MHOYKECTBA
®opmyaupoBaTh oOIpeaeaeHuss OObEINHEHUS U TEePECeUeHUs] MHOKECTB.
NnmoctpupoBaTh 3T MOHATHS ¢ TOMOINIBIO KpyroB Juiepa. Ucmoab3oBarh
CXeMbl B KayecTBE HaIJISIIHOM OCHOBBI Jisi pa30uWeHuss MHOXKECTBa Ha
Henepecekaroluecs noaMHoxecTa. [IpoBoauTh ornyecKkue paccyxaeHus 1Mo
CIO’KE€TaM TEKCTOBBIX 33J1a4 C MIOMOUIBI0 KpyroB Jiepa. IIpuBoauts nmpumepst
KJaccuGUKauil 13 MaTEMaTUKHU U U3 IPYTUX oOnacTel 3HaHUS

Pematp koMOMHAaTOpHBIE 3aJaddl C TMOMOLIbIO Tiepedopa BO3MOXKHBIX
BAPUAHTOB, B TOM YHCJE, IIyTEM IMOCTPOCHHMS JIEPEBa BO3MOKHBIX BAPUAHTOB.
CrpouTh  TEOPETUKO-MHOXXECTBEHHBIE  MOJEIM  HEKOTOPBIX  BHUJOB
KOMOWHATOPHBIX 337124
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160 - 162
163 -165
166
167 - 170

IToBTOpPEHUE

JleiicTBUS ¢ palioHaIbHBIMU YHCTIAMU
Pemenne TekcToBBIX 3a7a4

HToroBasi KOHTpPOJbHAsA padoTa
O0630pHBII YPOK.

AP WWE
[EEN

CpaBHHMBATB M YIOPSAIOYMBATH HATYPAJIbHbIE YN CJIa, 00bIKHOBEHHbIE
Apoou. OKPYrJsiTh HaTypaibHbIC YKCa. BHIYHCASATH 3HAUCHUS YHCIIOBBIX
BBIPAKEHUI, COAepKAIUX HaTypaJlbHbBIE YKcia U APoOU, HAXOAUTH KBAJpaT U
Ky0 yucina. [IpumMeHsiTh pazHoOOpa3Hble TPUEMBI pallMOHATN3ALUU
BbIuKcIeHU. PemiaTh 3a1auu, cBA3aHHbIE ¢ IEIMMOCTbBIO uncenl. PemaTs
TEKCTOBBIE 3a/1a4H apu(METHIECKUM CIIOCOOOM Ha pasHOOOpa3HbIe
3aBUCUMOCTHU MeX1y BenuunHaMmu. Mcenoab30BaTh NpuéMsbl pelieHus 3aaa4d Ha
HAXO0/IEHUE YaCTH IEJIOT0, LIEJIOT0 M0 €ro YacTH. BbIpakaThb 0JHU €IUMHULIBI
u3MepeHus uepes apyrue. M300paxarh ¢ UCMOIB30BaAHNEM YEPTEKHBIX
WHCTPYMEHTOB Ha HEJIMHOBAaHHOMW U KJIETYaTOl OyMare OTpe3Ku.




Auareopa 7 kaacc (1364.)

Kou- XapakTepucTHKA AeATeJIbHOCTH YYalIUXCs
Ne Paszpnen BO
4acoB
1 IToBTOpPEHUE 9 3HaTh MaTepual, U3y4eHHBIN B Kypce MaTEMaTHKH 3a 5-6 Kiacc.
. Baaners o0O1uM mpueMoMm perieHus 3aaad.
1-2 JleiicTBUSI C OOBIKHOBEHHBIMH JIPOOSIMHU. 2
3.4 . YMeTh NpUMEHATH MOJYyYEHHBIE 3HAHUS Ha PAKTHKE.
- E€UCTBUS C MOJIOKUTEIBHBIMUA U OTPULIATEIIBHBEIMA
A pan 2 YMeThb JIOTUYECKH MBICIIUTh, OTCTAauBAaTh CBOKO TOUKY 3pEHUS U
JHCIIaMU.
5_6 BBICJIYIIMBAaTh MHEHHUE IPYTUX, padoTaTh B KOMaH/E.
7 8 Pemrenue 3a1a4 Ha 4aCTH U MPOLICHTBI. 2
9 B Perrenne ypaBHEHHIA. 2
KonTponbHas pabota Ha MOBTOpEHUE 1
2 MaremaTn4yeckuii 3bIk. Maremaruueckas Mojelb 13 BoINOHATH 37€MEeHTapHbIE 3HAKOBO-CUMBOJIMYECKHE ICHCTBUS:
10 - 13 UucnoBsle 1 anredbpandeckue BHIPasKEHUS. 4 NPUMEHSATh OYKBBI JUIsl 0003HAUEHUS YUCeI, Ul 3alIUCH OOLINX
14 _ 15 I‘ITO TakKoe MaTeMaTI/ILIeCKHf/'I SI3bIK. 2 yTBCp)K,Z[CHHfI; COCTABJIATH 6yKBeHHBIe BBIpa)KGHI/ISI 110 yCJ'IOBI/IHM,
16 — 17 | Yro Takoe MaTemaTHuecKas MOJICIb. 2 3a/IaHHBIM CJIOBECHO, PUCYHKOM WJIA YEPTEKOM; NPe0OpPa3oBbIBATH
. . o anredpanvecKkre CyMMbl U TPOU3BeIeHUS (BbIMOJIHATH IIPUBEICHUE
18 -19 JInneninoe YpaBHEHHUE C OJHOH IIEPEMECHHOMU. 2 o
MOI0OHBIX CIaraeMbIX, paCKphITHE CKOOOK, YIPOILEHUE MPOU3BEACHHUIA).
20-21 | KoopauHarHas npsmas. 2 BoiunciasTs 4yncioBoe 3HaUeHUE OyKBEHHOTO BBIPAKECHUS;
22 Koumponvnasn paboma Ne 1. 1

HAXOAUTh 00JaCTh JONYCTUMbIX 3HAUEHUH IEPEMEHHBIX B BBIPAKEHHH.
Pacno3HaBaTh U peliarts JIMHENWHbIE ypaBHEHUs. PemaTh TEKCTOBbBIE
3aauu anreOpanyeckuM crocoOOM: MEPEXOAUTh OT CIIOBECHOM
(OpMyYIHPOBKH YCIOBHS 3a/lau K aJlreOpandeckoil Moaeau myremM
COCTAaBJICHUS YPABHEHMSI; PEIIATh COCTABJICHHOE YPAaBHEHHUE;
HHTEPIPETHPOBATH PE3YJbTAT.




23-24
25-27

28 - 30
31-32
33-35
36

JIuneiiHas pyHKUusA

KoopanHaTtHas miockocTs.

JIuneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMU U
ero rpaduxk.

Jluneiinas pyHKUMA U ee TpaduK.
Jluneitnas Gynkuus y = kx + b.

B3aumHoe pacnosnoxeHue rpaguKoB JUHEHHBIX

(byHKIMH.
Konmponvnasa paboma Ne 2.
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Boiuucasite  3HaueHus  (QyHKUMHA, 3a7aHHBIX  QopMmyinaMu  (IIpH
HEOOXO/IMMOCTH HMCHO0JIb30BaTh KaIbKYIATOP); COCTABJIATH TaOIHIIbI
3HaYeHUN (QYHKIHIA.

CtpouTts 1o Toukam rpadukn pyHkuuid. OnucbIBaTh CBOWCTBA (QYHKIHH
Ha OCHOBE €€ I'pa)uuecKoTo MPeICTaBICHUS.

OBJiajieHne yMEHHEM OTPENeNATh 10 (opMyse B3aMMHOE PaCIIOJIOKEHUE
rpaduKOB JTMHEHHBIX (YHKITHH.

MopenupoBaTthb peaiabHble 3aBUCUMOCTH (pOpMyJIaMU U TpaduKaMH.
YuraTh rpaduKku peabHbIX 3aBUCUMOCTEI.

Hcnoan3oBath (GYHKITMOHATBHYIO CHMBOJIMKY /ISl 3allHCH
pa3HooOpa3HbIX (aKTOB, CBSI3aHHBIX C PAacCMATPUBAEMBIMH (QYHKIUSAMU,
oboramiasi OIBIT BBIMOJHEHHUSI 3HAKOBO-CHMBOJIMYECKUX  JCHCTBUH.
CTpouth peyeBble KOHCTPYKIIMU C HCIOJB30BaHWEM (PYHKIIMOHATBHOM
TEPMUHOJIOTHH.

Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JIJIsI TOCTPOCHUS TpaduKOB
GyHKIUH, UTS WCCIIEIOBAaHUS TOJIOKEHUSI Ha KOOPIAMHATHOW TUIOCKOCTH
rpa¢ukoB (QyHKIMH B 3aBUCUMOCTH OT 3Ha4deHUH KOA(h(OUIIMCHTOB,
BXOJAIINX B (hopmyiy.

Pacno3naBathb Buapl n3ydaeMbix Qynkmnuii. [loka3piBaTh cCXeMaTHYECKU
MOJIOKEHNE Ha KOOPJMHATHOM TUIOCKOCTH TpauKOB (PYHKITHIA.




4 Cucrembl IBYX JIMHEHHBIX YPaBHEHHUI ¢ AByMs 15 OmnpenensiTh, SBISETCS JIU NIapa YUCEI PELIEHUEM JAHHOIO YPaBHEHUS C
nepeMeHHbIMH ABYMA ICPEMCHHBIMU,; IPUBOAUTD IIPUMCPLI PCIICHUA ypaBHeHI/Iﬁ C
JBYMsI IEPEMEHHBIMU.
OcCHOBHBIE IOHATHSL. Pemartp 3a1aun, anredpandeckoil MoIE€IbI0 KOTOPbIX SABIISIETCA

37 - 38 2 YpaBHEHUE C IBYMSI IEPEMEHHBIMH; HAXOAUTD LIEJIbIE PEIICHUS [TyTEM
Merto1 OICTaHOBKH. nepedopa.

39-42 4 Pemath cucteMsl IByX YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMH, YKa3aHHbIE B

A3 - 48 Merto anredpandeckoro CIoKeHusl. 4 COIePKAHUM.

. . PemaTe TeKCTOBBIE 3a/1a4 aAreOpandecKuM CocoOoM:

47 - 50 CucTeMbl IBYX THHEHHBIX ypaBHEHUH C 1BYMS 4 | MePEXOUTH OT CIIOBECHOH (OPMYIHPOBKH yCIOBHS 3a1aUH K
IICPCMCHHBIMH KaK MaTCMaTHICCKUE MOZICIIH anredpanvyeckoi MOJENH MMyTEM COCTaBJIEHHS CUCTEMbl YPaBHEHU;
peaybHbIX CUTYaIlUi. pemaTb COCTAaBIEHHYIO CUCTEMY YPaBHEHHI; HHTEPIIPETUPOBATh

pe3ynbrar.

51 Konmponenan paboma Ne 3. CrpouTthb rpaduky ypaBHEHUH C IBYMs IEpEMEHHBIMH.

KoHcTpyupoBaTh SKBHBaJIEHTHBIE PEUEBbIE BHICKA3bIBAHUS C
1 HCII0JIb30BaHUEM AreOpandyeckoro U TeOMETPUYECKOTO SI3bIKOB.
Pematp u ccie10BaTh ypaBHEHHS M CUCTEMBl YpaBHEHH Ha OCHOBE
GYHKIIMOHATBHO-Tpa®UIECKUX MPEICTABICHUN YpaBHCHUM
5 CreneHb ¢ HATypaJIbHbIM IOKa3aTejeM M ee 8 ®opMyIHpPOBaTh, 32AIIMCHIBATH B CUMBOJINYECKOH (popme u
cBOIiCTBA 000CHOBBIBATH CBOIICTBA CTENEHU C HATYpaAJIbHBIM MIOKA3aTelIeM;
NPUMEHSATH CBOMCTBA CTETICHU AJIsl TPe0Opa30BaHuUs BEIPAKEHUN U
UTto Takoe cTeneHb C HaTypalbHBIM MoKa3aTesneM? BBIYHCIICHUM.

52 1 3HATH NPUHIUIBI COCTABIICHUS IPABUJI PUMEHEHUS TaOIUIIbl CTETICHEH.
Tabnuibl OCHOBHBIX CTEMEHEH. 3HaTh CBOICTBA CTENIEHU C HATYPAJIbHBIM MTOKA3aTEJIEM.

53 1 3HAaTh crIoco0 MpeACcTaBICHHUS Yncia B BUJIE IPOU3BEICHUS CTEIICHEH.

54 CBOIICTBO CTEINEHHU C HATYPAJILHBIM [IOKA3aTEIIEM. 1 OnuceIBaTh MHOKECTBO 1EJIBIX YHCEI, MHOKECTBO PAllMOHAIBHBIX

YHcell, COOTHOIICHHE MEXAY 3TUMU MHOKECTBAMHU.
55 Konmponsnas paboma sa 1 nonyzooue 1 CpaBHMBATB U YNIOPSA/0YHBATH PALIOHAIBHBIE YNCIIA, BHIIOJIHAT
. BBIUMCIICHUS C PALIMOHAIBHBIMU YHCIaMU, BBIYMCJIATh 3HAUCHUS
YMHOXEHHE U JIeJIeHUE CTelIeHeN C 0IMHAKOBBIM 9
56-57 2 CTETEHEeH C IEeNbIM IM0Ka3aTeIeM.

IIOKa3aTcCJICM.




58 CreneHb ¢ HYJIEBBIM MTOKA3aTENIEM. 1
59 Konumponvnas paboma Ne 4 1
6 OnHouwnenbl. Onepaunu HaJ OAHOYJIEHAMU 11 3HaTh NOHATUA: OJJTHOWIECH, CTAHJAPTHBIN BUJI OJJHOWICHA.
I[IpuMeHSITH AITOPUTM MTPUBEACHUS OTHOWICHA K CTAHAPTHOMY BH/TY.
60 - 61 [Tonsitue onHownena. CTaHIapTHBIN BU 2 3HaTh NIPUEMBI COCTABICHHS MaTEMaTHUECKO MOJIEJN CHTYalldd B BHJIE
OJHOYJICHA. OJIHOYJICHA.
YMeTh BBITIONHATE CIIOKCHHE, YMHOXEHHE, JIeJICHUE, BO3BEJCHHE B
62 -64 CI107K€HHE U BEIYNTAHUE OTHOYIECHOB. 3 CTEINeHb OTHOWICHOB
65 - 67 VYMHOKEHNE 0THOWIEHOB. Bo3Benenue oqHoYwIeHa 3
B HATYPAJIbHYIO CTETICHb.
2
68 - 69 Jlenenue oHOYICHA HA OJHOYJICH.
1
70 Konumponvnas paboma Ne 5.




7 MHorowieHnbl. ApupMeTudecKne onepaunu Haj 20 3HATH AITOPUTMBI BBITIOJIHEHUSI OCHOBHBIX OIEpaliii ¢ MHOro4JieHaMU
MHOTOWIeHAMM BoInoJHATHL AeHCTBYSI C MHOTOUYJICHAMU.
BbhINoHATHL Pa3ioKeHHe MHOTOUJICHOB HA MHOKUTEIH.
OcHOBHBIE TIOHSTHSL. Pacno3naBaTh KBaJipaTHBIN TPEXWIiEH, BbIICHATH BO3MOXKHOCTh
1 1 pa3lioKEHUsI HA MHOYKUTENU, MPEACTABJATh KBAJAPATHBIN TPEXUJICH B
CrnoxeHue ¥ BBIYUTaHHE MHOIOYICHOB. BUJIC IPOU3BEICHUS JTUHEUHBIX MHOXKUTEIICH.
72-74 3 BBIIOJHATE IeHCTBUA ¢ MHOIOWICHAMHU.
75 - 80 YMHO)KCHHC MHOTOWICHA HA MHOTOHICH. 6 BoiBoguth GopMyITbl COKpPAIIEHHOTO YMHOKEHUSI, IPUMEHSATH UX B
Konmponsnan paoma o 6. npeoOpa3oBaHUSIX BEIPAKEHUIN U BBIUUCIICHUSX.
81 1 BbINoHATHL Pa3ioKeHHe MHOTOUJIEHOB HA MHOKUTEIH.
DOPMYITBI COKPAIIEHHOTO YMHOKEHHS. Pacno3naBaTh KBaJipaTHBIN TPEeXWieH, BbISICHATH BO3MOXKHOCTh
82 -87 6 pa3I0KEeHUsT Ha MHOYKUTEIH, MPEACTABJIATH KBAIPATHBIA TPEXWICH B
JleiTeHe MHOTOWIEHA Ha OTHOUJICH. BH/JIE TPOU3BEICHUS JIMHEWHBIX MHOKUTEIEH.
88 - 89 2 IIpuMeHsATH pa3IudHbIe POPMBI CAMOKOHTPOJIS IIPH BHITIOJTHEHHUH
Konmponvnaa paooma Ne 7. npeoOpazoBaHMIA.
90 1
8 Pa3jioskeHre MHOTOYJIEHOB HA MHOKUTEJIH 23 3HaTh 00JaCTH IPUMEHEHHUSI PA3JI0KEHUSI MHOTOUWJIEHA HA MHOKHUTEIH;
NPUEMOB NPUMEHEHHS AAHHOTO CIoco0a AJisi YINPOIIEHUS BBIYMCICHUM,
91 UTo Takoe pasioKeHHE Ha MHOKUTEIH U 3a4eM 1 DELICHNUs ypaBHEHHIA.
OHO HYXHO.
Biager, ymeHHMeM BBINOJIHATH Pa3NIOKEHWE HA MHOXKHUTEIH ITyTeM
92-94 Boinecenne o01ero MHOXKHUTEIS 32 CKOOKH. BBIHECEHHUS 00IIIET0 MHOKHUTEIS 32 CKOOKH, CIIOCOO0M T'PYIITUPOBKH.
3 Baagers, ymMeHHeM NpPUMEHSATh MOJY4YEHHbIE 3HAHUS [UISl YIPOIICHUS
95-97 Cnioco6 rpynnupoBKky. 3 BBIUMCIICHUH, PEILICHUS] YPaBHEHU.
98 - 103 Pa3noxxenne MHOTOUJICHA HA MHOKUTENH C 6 3HATH [OHATHS (TOKIECTBAY.
HOMOIIBIO (POPMYJT COKPAILIEHHOTO YMHOKEHHS. Baagers mpueMoM J10Ka3aTelbCTBa TOXKICCTB.
YMeTh pemath 3a7auu 10 alropuTMy, peliaTh 3aa4u ¢ IPUMEHEHHEM 2-
104 - 107 KoMOuHupoBaHHBIE TPUMEPHI, CBS3AHHBIE C 3 AFOPHTMOE.

PAa3JI0KCHUEM MHOT'OWICHA HAa MHOKUTCIIN.




108 - 110 | Coxpamienue anredpandeckux Ipooeii. 3
111 - 112 | ToxnmecTsa. 2
113 Konumponvuas paboma Ne 8. 1
9 D yHKIUA y=X2 10 3HATh TOHSTHS «KBaJpaTUIHAS QYHKITUD.
, Biajers anropuTMOM MOCTPOEHHs Tpaduka GpyHINH y = X2,
114 - 116 | ®ynkuusa y = x° u ee rpaduk. 3 Buiaiers anroputMom rpaM9ecKoro pelieHns ypaBHEHUH U HEPaBEHCTB.
Pa3BuBarh yMeHus 4uTath rpaduku QyHKIUH.
117 - 119 | I'padmueckoe penieHUEe ypaBHEHUMN. 3 3HATH TIOHATHS «TOXICCTBAY.
120-122 | 4 ¢ 3 Baagers npueMoMm J10Ka3aTeiabCTBa TOXKIECTB.
) TO 03HAYACT B MAaTEMaTHKe 3akCh Y = f(X). YMeTh pemaTh 3aauu 10 alroOpuTMy, peliaTh 3aa4i ¢ IPUMEHEHUEM 2-
3 anropuTMOB.
123 Konmponsnas pavoma Ne 9. 1 p
10 HTorosoe noBropeHue 13 3HaTh MaTepHall, U3Yy4EHHBIA B Kypce MaTEMaTHKH 3a 7 KJlacc.
124 - 125 | CteneHb ¢ HaTypallbHBIM TOKa3aTelieM U e 2 Baaaerb oO1uM npueMom pereHus 3aiad.
CBOMCTBA
YMeThb MPUMEHSTH MOJIy4€HHBIE 3HAHUS Ha IPAKTHKE.
126 - 127 | MHorowieHbl. ApudMeTHyecKrue onepaniuy Hal )
MeTb JIOTUYECKU MBICTUTh, OTCTaUBAaTh CBOIO TOUYK HUS U
MHOTOUTCHAMIL Ymers oruuec C ,0 CBOIO TOYKY 3p€
3 BBICJIYIIIMBATh MHEHUE IPYTUX, pad0oTaTh B KOMaH/IE.
128 — 130 | JIuneiinas GpyHKIMs 1 QYHKIHUA Y = X° .
131 - 134 | Cucremsl JBYX JMHEHHBIX YPAaBHEHHUH C ABYMS




epEeMEHHBIMU 4
135 Konmponvnasa paboma na nogmopenue. 1
136 HToroBelii ypoxk. 1
Hroro: | 136
Auareopa 8 knacc (118 yacos)
Koa- XapakTepucTHKA AeATeIbHOCTH YUYALMXCH
Ne Pa3nen, Tembl BO
4acoB
Anredpanyeckue 1podu 29 Hmets npescTaBieHne 0 YUCIUTENE, 3HAMEHaTele ajnredpandeckoit apoou,
OCHOBHBIE IOHATHUS 0 3HaYEHUU aJredpandeckoi Jpodu U 0 3HAYCHUU NTePEeMEHHOM, TPH
1 1 KOTOpOi1 anredpanyeckasi ApoOb HE UMEET CMBICIIA.
YMeTh HaXOUTh pallOHATIBHBIM CIIOCOO0M 3HAaYEHUE alnredpandecKkoi
2-4 OcHoBHOE CBOICTBO anredpandeckoi apodu 3 IpoOu, 000CHOBBIBATH CBOE PEIICHHE, YCTAHABIUBATD, IPH KAKUX 3HAUCHUSIX
5.6 ) nepeMeHHOH anreOpanyeckas ApoOb HE UMEET CMbICIIA, apTyMEHTUPOBAHO
) Cri0’KeHne U BBIYMTaHUE AIreOpandecKux apooen OTBEYaTh Ha MOCTABJICHHBIE BOIIPOCHI, OCMBICIUBATH U YCTPAHAThH OLIUOKH.
C OJIMHAKOBBIMH 3HAMEHATEIISIMU @opMyIHPOBATH OCHOBHOE CBOICTBO airedpandeckoi 1poou u
NPUMEHSTH €ro I IpeoOpa3oBaHus qpOOeii.
7 KounTtpoJsbHas paboTa Ha IOBTOPEHHMeE. 1 BoInoJHATH feiicTBus ¢ anredpandeckumu apoosmu. [lpeacraBaste nenoe
BBIpA)KEHUE B BUJIE MHOTOUWIEHA, IPOOHOE — B BU/I€ OTHOLICHHUS
8-13 CrnoxeHue ¥ BBIYUTaHHE areOpandeckux JIpooei 6 MHOTOUJIEHOB; OKa3bIBATH TOWKIECTBA.
C pa3HbIMHU 3HAMEHATEISIMU D opMyJIMPOBATH ONIPEIEICHUE CTENEHH C IIEJIBIM [TOKa3aTEeIEeM.
14 D opMyIHPOBATH, 3aIMCHIBATH B CUMBOJINYECKOH dopme U
Konmponvnas paboma Ne 1. . )
1 WJIIOCTPUPOBATH PUMEPAMU CBOWCTBA CTETICHHU C LIENBIM MOKa3aTeeM;




15-18 YMHOXKEHHE U JeNieHHE anreOpanyecKux ApoOeid. 4 NPUMEHSITh CBOMCTBA CTENEHH ISl IPe0Opa30BaHMsI BEIPAKCHUN U
Bo3Benenue anredbpandeckoi qpodu B CTENICHb. BBIYHCIICHUM.
[IpeoOpa3oBaHre paMOHAIBHBIX BBIPAKECHUN
19 -23 5
4.2 [lepBrie mpencTaBiICHUS O PELICHUH )
4 - .
5 paIMoHaIbHBIX YPaBHCHUN
26 - 28 3
CreneHb ¢ OTpULIATEIBHBIM LEJIBIM ITOKa3aTeeM.
29 1
Koumponvnasa paooma Ne 2
2 Oynkuus Y = [x . CBoiicTBa KBAJAPATHOIO 21 IIpuBoANTH IPUMEPHI HPPAITMOHATEHBIX YHCET; PACIIO3HABATH
paloHaIbHBIE U UppallOHATIbHbIE YHCTIa; H300pakaTh YKclia TOYKaMu
KOpH: KOODPIMHATHOM MIPSIMOH.
XOMTh JICCATHUYHbIC MPUOIMKEHHS] PAllMOHATIBHBIX U UPPALMOHATIBHBIX
30 1 Haxo ec e onmxe aIMoHan aIoHal
PanmmonanbHbie yncia ancer
CpaBHHMBATB U YNOPS/10YMBATH JICHCTBUTENIbHbIE YUCIIA.
31-32 [TonsiTHE KBaAPATHOTO KOPHS U3 2 p YHOPSI0THE a
OnuchIBaTh MHOXECTBO JEHCTBUTENBHBIX YHUCEN.
HCOTPHHATEILHOTO HHCIa Hcnonb30BaTh B MMCHbMEHHOI MaTeMaTH4eCKON pedr 0003HauYEHUs U
33 rpaduueckue n300paxeHus YUCIOBbIX MHOYKECTB, TEOPETUKO-
WppanmonanpHblie yncia
1 MHO>KE€CTBEHHYIO CUMBOJIHKY.
3435 MHOKECTBO AeHCTBHTEbHbIX THCEN ) ®opMyIHpPOBaTh OIpe/IeIICHHE KBAAPATHOTO KOPHS U3 YUCIIA.
=32 |
36 - 37 Dyskims Y = JX, ee cBoiicTBa 1 rpaduK ) Hcnoab3oBath rpaduku GYHKIUH Y =X U Y =+/X U1 HAX0XKJACHUS
33 Konmponsnas paéoma 3a 1 nonyzooue KBa/[PATHBIX KOPHEH. BLI‘II/I(63JIHTI> TOYHBIE U MPUOIMKEHHBIE 3HAUCHUS
39 - 40 CROMCTBa KBaIPATHBIX KOPHEI 1 KOPHEH, HCTIOJIb3Ys! NPH HEO6XOMMOCTH KalbKYJIATOP; NPOBOAUTE OLEHKY
41 - 45 [IpeoOpa3oBanue BEIpaKEHUI, COAEPIKALINX 2 KBaJIpaTHbIX KOPHCH. .
Jloka3pIBaTh CBOWCTBA apU(PMETUUECKUX KBAIPATHBIX KOPHEH; NPUMEHSATH
OTIepAIUIO U3BIICYCHUSI KBAIPATHOTO KOPHS .
46 - 49 5 uX JUIg IpeoOpa3oBaHusl BRIPAKEHUH.
} . BoiuncasTh 3HaUCHUS BRIPAKESHHH, C KallMX KBaJApaTHbIE KOPHHU;
Moz[ym, JCUCTBUTECIIBLHOI'O YHUCiIa ¢ 3 © paxe » CONCpIKAIL AP C KOpHH,
41 BBIPAXKATH [IEPEMEHHbBIE 3 TEOMETPUUYECKIX U (PU3NYECKUX (HOPMYIL.
50 Konmponvnas paooma Ne 3

2
HccnenoBarhb YPaBHCHUC BU A X" =a , HAXOOUTh TOYHBIC U




npubIvKeHHble KopHU ipH a > 0

51-53
54 - 55

56 - 57

58 - 59

60

61 - 62

63 - 66
67 - 68

69

Keaaparnunas pynkous. @ynkuus Yy = —
X

dyuxuus Yy = kx?, eé cpoiicTa u rpaduk
OyHKIMs y = K /X, €€ CBONCTBA U rpaduk

Kaxk noctpouts rpaduk ¢pyukiuu y = f(X+1t),

ecnu u3BecTeH rpaduk pynkuuu Yy = f(X).

Kaxk noctpouts rpaduk ¢pyakiuu Yy = f(x)+m,

ecnu u3BecTeH rpaduk pynknuu Yy = f(X).

Konumponvnaa paooma Ne 4

Kax moctpouts rpaduk GyHKIIMHA
y = f(Xx+t)+m, ecnu u3BecreH rpaduk GyHKIHH

y = f(x).
®ynkims Y = ax’ +bx+C, eé coiicTBa n rpaduk
I'padmyeckoe penieHre KBaipaTHBIX ypaBHEHUN

Konumponvnasn paboma Ne 5
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3HaTh, KaK CTPOUTH TPaUK QYHKIUU y = KX°, CBOKCTBA (PYHKIIHH.

YMeTb ynpomaTth (pyHKIMOHAIBHBIE BEIPAKEHUS, CTPOUTH TpaduKu
KYCOYHO-33/IaHHBIX (DYHKIIMIA, OCYIIECTBIISATH MPOBEPKY BHIBOJOB,
MI0JIO’KEHUH, 3aKOHOMEPHOCTEHN, TEOpEM, pabOTaTh ¢ YEPTEKHBIMU
UHCTPYMEHTAMH.

Hmers npescrasienne o pyHkimu Buaa y = K/X, o ee rpaduke u CBOHCTBAX.
Ymersb rpaduuecku pemaTh ypaBHEHHsI U CUCTEMbl YpPaBHEHUH, ONIPEAEATh
YHCIIO PELICHUH CHCTEMBI YpaBHEHUH C MOMOILBIO IpauuecKoro MeTo1a,
pelaTh HETUIIOBbIE 3a/Jaul, BBIMOIHSIS POTYKTUBHBIE JEUCTBUS BPUCTH -
YECKOT0 THIIA.

HMmers npencraBieHne, Kak ¢ NOMOILBIO APAUIEIBHOTO IEPEHOCA BIIPABO

WK BJICBO TIOCTPOUTH rpaduk pyHkiwu y = f (X + I) . YMeThb 110
anroputMy noctpouthb rpaduk gyrkimn Y = f (X+1) uutars 1 onucsBath

CBOMcTBa rpaduka, YBEpEHHO JIEHCTBOBATh B HETUIIOBOM, HE3HAKOMOM
CUTYaIlUH, CAMOCTOSITENILHO UCIIPABIISIS TOMYILIEHHbIE OUTHOKH WU
HETOYHOCTH.

HNmertsb npeacTaBieHne, Kak ¢ MOMOIIBIO ApaJJIENIbHOTO MIEPEHOCA BBEPX

WA BHU3 TIOCTPOUTH Tpaduk GyHkiwu Y = f (X) +mM. YmeTsb 10

AJITOPUTMY MTOCTPOUTH rpaduk GpyHknuu Yy = f (x) +M, NPOYHUTATH €T0 U

onucaTh CBO¥cTBa PYHKIUH, IPUHSITH Y4aCTHE B IUAJIOTe, MOA00PaTh
apryYMEHTHI 11 0OBSICHEHUS OIHUOKH.

MMmeTsb nipeicTaBicHNE, KaK C TOMOIIBIO MAPALICILHOTO MepeHoca BBEPX
WK BHU3 IOCTpouTh rpaduk pyukiuu y = f(X + 1) + m. ¥Ymers no
aIrOpUTMy mocTpouTh rpaduk ¢pyukuuu y = f(X + 1) + m , npouurars ero
U OTMCATh CBOUCTBA (QYHKIIHH.

YMeThb CTPOUTh KyCOYHO-3a/IaHHbIC (DYHKIMH, OCYIIECTBJISATH MPOBEPKY
BBIBOJIOB, MOJIOKEHHIA, 3aKOHOMEPHOCTEH, TEOPEM.

Hmeth npescrapienne o GyHkmun Y = ax’ +bx+c, ee rpaduke u

CBOICTBax.
YMeTh nepexoIuTh C sA3bIKa GOpPMYI Ha A3BIK TPaQUKOB U HAOOOPOT,
OnpeaessiTh YUCJIO KOPHEH YPABHEHUS U CUCTEMbI YPABHEHUM, IPUBOIUTH




IPUMEPBI, TOIOUPATh apryMEHTHI, (POPMYIHUPOBATH BBHIBO/IBI.

3HaTh crI0COOBI pEeLIEHUS KBAaJPaTHBIX YpaBHEHU, IPUMEHSIOT UX Ha
IIPAKTHKE.

YMeTh cBOOOHO MPUMEHSTH HECKOJIBKO CIIOCO00B Ipa)uuecKOro pereHusI
ypaBHEHHH, (JOPMHPOBATH BOIIPOCHI, 3a/1a4H, CO3aBaTh MPOOIEMHYIO
CUTYALMIO.

70-71
72-76
77-79
80

81-84

85 -87
88 - 89
90 -93

94

KBaaparTHuble ypaBHeHust

OcHOBHBIE TIOHSITHSL.

DopMyJibl KOPHEN KBaJPATHBIX YPABHEHHIA.
PanmonanbHbie ypaBHEHHS.

Koumponvnan paboma Ne 6

PanmionanbHple ypaBHEHHS KaK MaTEMaTHUYECKHE
MO/IETH peabHbIX CUTYAIHi.

Emé onana KOpHEM

dbopmyna KBaJIpaTHOTO

ypaBHEHHUSI.
Teopema Buera.
HppatnmonanbHble ypaBHEHHUS.

Koumponvnasn paboma Ne 7
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Pacno3HaBaTh MHEITHbIE U KBaJpaTHbIE YpaBHEHUS, LeJble U IpOOHbIE
YpaBHEHUSI.

PemaTe KBaspaTHbIE YpaBHEHUS, a TAK)KE YPABHEHUS, CBOAIINECS K HUM;
pemiaTh JIpOoOHO-pallIOHAIbHBIE YPABHEHHUS.

HNmMmeTts nipeacTaBieHUe O MMOJHOM U HEMTOJIHOM KBaJPaTHOM YPaBHEHUH, O

PEIICHHUH HEIMMOJHOI'0 KBAJAPATHOTO YPaBHCHUS.

HccaenoBathb KBaJpaTHBIC YPABHEHHS TI0 TUCKPUMHUHAHTY U
kodurmeHTam.

Pemath TeKCTOBBIE 3a7]aul aNreOpandeckiuM crocoOoM: MepexoUTh OT
CJIOBECHOH (OPMYITMPOBKH YCIOBUS 33[]a4i K anredpanyeckoil Moaenu
MyTE€M COCTaBJICHUS ypaBHEHHUS; pelliaTh COCTAaBICHHOE YpaBHEHHUE;
HHTEPNpPeTHPOBATH PE3YJbTAT.

HNmetsb nipecraBienne o Teopeme Buera u 06 oOpaTHoit Teopeme Buerta, o
CUMMETPUUYECKUX BBIPAKEHUAX C IBYMS IEPEMEHHBIMU. ¥ MeTh COCTaBIISITh
KBaJIpaTHbIE YPaBHEHHS 10 UX KOPHSM, PaCKJIabIBaTh HA MHOKUTEIH
KBaJIpaTHBIN TPEXUWICH, COCTABIIATH KOHCIEKT, IPOBOJIUTH CPABHUTEIbHbII
aHaJINU3, CONOCTABIISTh, PACCYK/IATh.

YMeTh, He perniasi KBaJpaTHOTO YPAaBHEHUS, BEIUMCISTH BHIPAKEHUS,
COJIeprKale KOPHU 3TOTO YPAaBHEHHUSI B BHJI€ HEU3BECTHBIX, IPUMEHSIS
oOpaTHyI0 TeopeMy Buera; 000CHOBBIBATH CYKJCHUS, 1aBaTh
onpeneneHus, IPUBOAUTH JI0KA3aTENbCTBA, TPUMEPHI.

3HAIOT, KaK pemaTh UppalloOHaIbHbIE YPAaBHEHUSI METOJJOM BO3BE/ICHHUS B
KBaJIpaT 00eux JacTeil ypaBHEHHs, MPUMEHSSI CBOWCTBA PABHOCHIIBHBIX
npeoOpa3oBaHuil. YMeTh peliaTh UppalMoHalbHbIe YPaBHEHUS, COBEpILAs
pPaBHOCHUIIBHBIE MTEPEX0JIbI B MPeoOpa30BaHUSIX, IPOBEPITH KOPHH,




MOJTYYMBIIUECS ITPU HEPABHOCHIIBHBIX MPEO0OPA30BAHUSIX




5
95--97
98 - 100
101 - 104
105 - 109
110
111

112

HepaBencrBa
CBoiiCTBa YHCIIOBBIX HEPABEHCTB.

HccnenoBanmne GpyHKIn Ha MOHOTOHHOCTb.
Pemrenne nuHENHBIX HEPABEHCTB.

Pemrenne kBagpaTHbIX HEPABEHCTB
[IpubnmxeHHble 3HAUEHUS JEHCTBUTEIBHBIX YHCEI
CrangapTHBIN BUJ yKcia

Koumponvnasa paooma Ne 8
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®opMyIHpPOBATh CBOKCTBA YUCIOBBIX HEPABEHCTB, HJNIIOCTPHPOBATH UX
Ha KOOPJMHATHON MPSAMOIA, I0KA3bIBATh AJIreOpanvecku; NPUMEeHATh
CBOMCTBa HEPABEHCTB MPHU PELLIECHUH 3a]a4.

Pacno3naBarth JiMHEiHBIE HEPaBEHCTBA. PemiaThb TMHEHbIE HEPABEHCTBA,
CUCTEMBbI JIMHEWHBIX HEPABEHCTB.

IIpuBoANTH IPUMEPHI KOHEYHBIX U OECKOHEUHBIX MHOXKeCTB. Haxoaute
00BEIMHEHNE U TIEPECEUEHUE MHOKECTB.

IIpuBoaMTH IpUMEPHI HECTIOKHBIX KJIacCU(UKALIUH.

HNmMeroT mipejicTaBiieHe O BO3pACTAIONIEH, yOBIBAOIIEH, MOHOTOHHOM
(GyHKIMM Ha IPOMEKYTKE.

Hccnenyror u cTposT pa3innuHble PyHKIIMN HAa MOHOTOHHOCTD, PELIaTh
ypaBHEHUS, UCIOJIB3YsI CBOMCTBO MOHOTOHHOCTH, OCYILIECTBIISIOT IPOBEPKY
BBIBOJIOB, TIOJIOKEHU, 3aKOHOMEPHOCTEHN, TEOPEM.

U UCCIIeZIOBaTh HA MOHOTOHHOCTh (DYHKLMU: JTUHEHHYIO, KBaJJPaTHYIO,
00paTHON MPONOPLUUOHATBLHOCTH, GYHKIIUIO KOPHS.

HccaenyroT Kyco4Ho-3a/1aHHbIe (DYHKIIMA HA MOHOTOHHOCTD, PEIIaTh
YPaBHEHUS U HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBO MOHOTOHHOCTH, COCTaBIISATh
KOHCIIEKT, IPOBOJAUTH CPABHUTENIbHBIN aHAJIN3, COMIOCTABIIATh, PACCYKIATh.
Hcnoab30BaTh TEOPETUKO-MHOXKECTBEHHYIO CUMBOJIMKY U SI3bIK IPU
peuIeHny 3a/1a4 B X0/I€ U3YYEHHUsI Pa3IMUHbIX pa3/ieloB Kypca.
NnmocTpupoBaTh MaTEMaTUYECKUE MTOHATUS U YTBEPKICHUS IPUMEPAMHU.
Hcnoab3oBaTh IprMEpPHI U KOHTP MPUMEPHI B apTyMEHTALNH.
KoncTpyupoBath MaTeMaTH4YECKUE MPEAJIOKEHUS C IOMOILBIO CBSA30K eciu
., MO ..., 8 MOM U MOALKO MOM ClIy4ae, JOTUYECKUX CBSA30K U, UTU.
HaxoauTs, aHAJIN3MPOBATH, CONMOCTABJIATDL YUCIOBBIE XapAKTEPUCTUKU
00BEKTOB OKPYKAIOIIEro MUpA.

Hcnoab3oBath pa3Hbie GOPMBI 3aMKCH MPUOIMKEHHBIX 3HAYCHHI; 1E/1aTh
BBIBOJIbI O TOYHOCTH MPUOIMKEHUS IO 3aMUCH TPUOIMKEHHOTO 3HAUYCHUSI.
BoINOTHATH BHIYUCIIEHHS C PEaJIbHBIMU JTAHHBIMU.

BbINOJTHATHL NPUKUJIKY U OIIEHKY PE3yJIbTaTOB BHIYMCICHHII.




6 IoBTOpPEHUE 6 3HaTh MaTepuall, U3YYCHHBIN B Kypce MaTeMaTUKH 3a 5-6 Kiacc.
113 Anrebpandeckue qpoou. 1 Buiasers 00IIMM IPUEMOM PEIICHUS 33/1a4.
114 KBanparnanas ¢pynkius. Kagparneie ypaBHeHHS. 1 YMerb IpUMEHATH NIOJIy4CHHBIC 3HAHUS HA IIPAKTUKE.
115 Hepasencraa. 1 YMeThb JIOTUYECKH MBICJIUTh, OTCTAauBAaTh CBOKO TOUKY 3pEHUS U
BBICJIYILINBATh MHEHUE IPYT'UX, padoTaTh B KOMaH/E.
116 Hmozosasn konmponvuasa paboma. 1
117 - 118 | UtoroBslii ypok 2
Hroro yacos 118




Aareopa 9 kiaacc (136 4acoB)

Koa-Bo XapakTepucTHKa e TeJbHOCTH YYAIINXCS
Ne Paspnen
4yacos
1 PanumonanbHble HepaBeHCTBA U X CHCTEMbI 26 Pacno3HaBaTh JMHEIHbIE U KBaJpaTHbIE HEPABEHCTBA, PEILATh JIMHEITHbIE
. HEPaBEHCTBA W KBAaJ[paTHbIC HEPABEHCTBA C OJHOM MepeMeHHOU, APOOHO-
1-5 JIuHelHbIE U KBaIpaTHBIE HEPABEHCTBA 5)
paloHaIbHbIE HEPABEHCTBA, HEPABEHCTBA, COJIEPKAIINE MOIYJIb.
6-13 PannonanbHble HEpaBeHCTBA 8 .
IMonmMaTtp mpocTeiiiye NOHITUS TEOPUU MHOXKECTB, IPUBOIUTE IPUMEPHI
14 KOHTpOJIbHAs paGoTa Ha MOBTOpEHHE 1 KOHEYHBIX U OECKOHEUHBIX MHOKECTB, 3a/1aBaTh MHOXKECTBA, HAXOIUTh
00beMHEHNE U TIEpPEeCeYeHNE KOHKPETHBIX MHOKECTB.
15-18 MHoXxecTBa 1 onepaluy HaJl HUMU 4
OnuchIBaTh MHOXKECTBO LIEJIBIX YHCEN, MHOKECTBO PAIlMOHATIBHBIX YUCEII,
19- 25 Cucremsl paliMOHaNbHBIX HEPABEHCTB 7 MHO’KECTBO JICCTBUTEIBHBIX YHUCEI, COOTHOIIEHUE MEKTY STUMHU
MHOECTBaMU.
26 KonTpoabHas padora Ne 1 1
PemiaTe cUCTEMBI IMHEWHBIX W KBaJAPAaTHBIX HEPABEHCTB, CUCTEMBI
palrOHAIbHBIX HEPABEHCTB, IBOMHBIC HEPABEHCTBA.
2 CucreMbl ypaBHeHH 21 HNMmetb NOHATHE O PELIEHUU CUCTEMBI YPABHEHUN U HEPABEHCTB, 3HAIOT
pPaBHOCUJIbHBIE ITPE0Opa30BaHUs yPaBHEHUIN U HEPABEHCTB C JIBYMsI
27-31 OCHOBHBIE IOHATHUS 5 [IEPCMCHHBIMHU.
Ymertb onpenensaTs NOHATHUS, IPUBOIUTh TOKa3aTeIbCTBA.
32-39 MeTo1bl pelieHrs CUCTEM YpaBHEHUN 8 PemiaTte cucTembl ypaBHEHUH, IPOCThIE HEIMHEWHBIE CUCTEMbI YPAaBHEHU I
40 - 46 v JIBYX IIEPEMEHHBIX Pa3JIMYHBIMU METOIAMH.
Cucrembl ypaBHEHUI KaKk MaTEMaTUYECKUE
MO/IENIH peabHbIX CUTYaLUI Ctpouth rpaduku ypaBHEHUH C IByMs IEpEMEHHBIMH;
47 1 OPUMEHSATH rpaduuecKuit METo1, METO1 OJICTAHOBKH, METO/] aJIre0pandecKkoro
Konmponvnas paboma Ne 2. CJI0’KEHHS U METO/I BBEJICHUS HOBOM NEPEMEHHOM IIPU PEILICHUU NTPAKTUYECKUX
3az1ad.




PemaTh HepaBEHCTBA U CUCTEMbI HEPABEHCTB, UCIOJB3Ys TpapruecKue
IIPEJICTaBICHMUS.

Hcnonb3oBath (QyHKIMOHAIBHO — Ipa)UyECcKOE MPEICTABICHHUE ISl pELICHUS
Y UCCJIEI0BAHNS YPABHEHUN U CHCTEM

COCTaBJIATh MaTEMATUYECKUE MOJIENIN PEAJIbHBIX CUTYalluil U padoTarth C
COCTaBJIICHHOU MOJIENBIO.

48 - 51

52 -53
54 - 55
56 - 58
59 -61
62

63 -67

68 - 71

72-75

76

YucaoBble pyHKUMHU

Onpenenenne  4YHUCIOBOU O6nactpb

GyHKIUH.
onpezeneHus, 00J1acTh 3HaYeHUNH (PyHKIUY.

Konumponvnaa paooma 3a 1 nonyzooue
CriocoOslI 3a1anus QyHKIHMA

CaoiicTBa (hyHKITUH

UYerHble 1 HeUETHBIE QYHKLINN
Koumponvnaa paooma Ne 3

Oyukiun y = kX + m, y = k/X _, ux cBoiicTBa U
rpadukH.

OyHKIUU Y = Jx | y = |X|, ux cBoiicTBa U
rpaukH.

OyHkuusa y = ax 2+ bx + C__, ee cBOICTBA U
rpaduk.

Konmpononas paooma Ne 4
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HaxoauTe 3HaueHus QyHKUUU, 33AaHHOM QopMmysol, Tabnuiei, rpadpukom,
[0 €€ apryMeHTy; HaxOJUTh 3HAUYEHUE apryMeHTa IO 3HAYEHUIO0 (QYHKLHU,
3a/TaHHOM TpauKOM WJTH TaOIUIIEH.

HccaenoBarn (GYHKIIMIO Ha MOHOTOHHOCTB, OTPENESATh HauOoJbIIee M
HAUMCHBIIICC 3HAYCHHUC q)YHKHI/II/I, OrpaHNUYC€HHOCTDH, BBIITYKIOCTH, YC€THOCTD,
HEYETHOCTh, OOJACTh OMNpeAeNeHUS W MHOXECTBO 3HAUYECHUN; TOHUMATh
COJIepKATEIBHBIA CMBICT BOKHEUIITUX CBOMCTB (DYHKITUU; 11O TpaduKy yHKITUN
OTBEUaTh Ha BOMNPOCHI, Kacaroluecss €€ CBOWMCTB;  pacrno3HaBaThb BHJbI
u3ydyaeMbIX (QYyHKUIUH. IToka3pIBaTHL CXEMAaTHYECKH IIOJIOKEHHE Ha

KOOPJMHATHOH IIoCcKOCTH rpadukoB GyHKumii Buma y = C, y = kx + m, y= kx 2,
y = kix, y = Jx | y = |x|, y = ax 2+ bX + C B 3aBHCHMOCTH OT 3HAYEHHIA

K02 PHUITUEHTOB, BXOIAIIUX B (DOPMYJIBI.
OnuchiBaTh CBOWCTBA U3YUEHHBIX (DYHKIIHI, CTPOUTH UX TPAPUKH.

[IpumeHnsTh rpaduueckue MPeACTaBICHUS MPU PEIICHUN YPaBHEHUMN, CHCTEM,
HEPABEHCTB.




77 -81
82 - 87
88 - 94
95

IIporpeccuu.

YwucaoBeIe IMOCISIOBATEILHOCTH.

ApupmeTrueckast mporpeccusi.

['eomeTpuueckas nporpeccus.

Konmponvnaa paboma Ne 5
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I[IpuMeHSTH WHIEKCHbIE O0O3HAYCHHUS, CTPOUTH PEUYCBBHIC BBICKA3BIBAHUS C
HCII0JIb30BAHUEM TEPMUHOJIOTMH, CBS3aHHOM C MOHSATHEM IOCJIEI0BaTEIbHOCTH.
BbIuMCASTh WICHBI MMOCIEI0BATEILHOCTEH, 3aJaHHBIX (HOPMYIIONH N-ro 4ieHa
WIH PEKYppeHTHOW QopMyinold. YcTaHABJIMBATH 3aKOHOMEPHOCTh B
IIOCTPOCHUHU IIOCJIENOBATEIBHOCTH, €CIM W3BECTHBI IIEPBBIE HECKOJIBKO €€
yieHoB. M300paxkaTh 4ieHbI MOCIEA0BATEIIBHOCTH TOYKAMH HA KOOPAMHATHOM
IIJIOCKOCTH.
Pacno3naBath apuMeTHUECKyI0 U T€OMETPUUECKYIO TPOTPECCUH TIPH PA3HBIX
crnocobax 3amaHus. BBIBOAMTB Ha OCHOBE JIOKa3aTEJIbHBIX pPAaCCYKICHHUI
dbopmynbl O0IIero wieHa apuPpMETHYECKON M TEOMETPUUYECKON MPOTPEeCCHid,
CYMMBI TIEPBBIX M YJICHOB apu(PMETHUECKOW M T€OMETPUUYECKON MPOTPECCHil;
pemaTh 33/1a4M C UCIOJIb30BAaHUEM ITHX (HOPMYIL.
PaccmaTpuBaTh nIpuMeEpHl U3 peaTbHON KU3HU, WITIOCTPUPYIOIIHE N3MEHEHUE
B apu(METUUECKON MPOTPECCUH, B TEOMETPHUIECKOM MPOTPECCUU; H300PaKATh
COOTBETCTBYIOIINE 3aBUCUMOCTH IpadUIECKHU.

PemaTh 3a7a4n Ha CIOKHBIE TIPOIICHTHI, B TOM YHCJIC 33/1a4d U3 peaTbHOMI

MPaKTUKH (C UCTIOJIB30BAHUEM KaJbKYISITOPA)

Pemath TekcTOBBIE 337aYu alreOpandeckuM METOJIOM, MHTEPIPETUPOBATH
MOJIyYEHHBIH  pe3ylnbTaT, MPOBOAUTH OTOOp  pelIeHul, ucXoas U3
bOopMyITUPOBKY 33JaUH.




96 -99
100 - 103
104 - 107

108 - 110

111

9J1eMeHTBI KOMﬁI/IHaTOPI/IKI/I, CTAaTUCTUKH H

TeOpHuHU BePOATHOCTEH
Komb6unaTopHsle 3a1aun.
Crartuctuka — qu3aiftH nHPOpMaILnu.
[Ipocrenmme BEpOATHOCTHBIE 3aa4H.

3KCHCpI/IMeHTaJ'IBHBIC JaHHBIC W BCPOATHOCTU

COOBITHH.

Konumponvnas paboma Ne 6

16

IIpoBOAUTH HECIIOKHBIE JOKA3ATEIbCTBA, [TOJIYyYaTh MPOCTEUIINE CIIEICTBUS U3
W3BECTHBIX WJIM PAHEE MOJYYCHHBIX YTBEPKICHUM, OLEHHUBATH JIOTHUYECKYIO
MPAaBUWIBLHOCTb PACCYKICHUM.

Hcnosbp3oBaTrh  npuMepsl I WUIIOCTPAUMM M KOHTpP IIPUMEpBI UL

OIIPOBEPIKEHUS YTBEPKICHUN.

H3Baekary uHpoOpManvio, NpEeACTAaBIECHHYIO B TaliuLax, Ha JAuarpaMMmax
rpadukax, COCTaBIsATh TAOIMIIBI, CTPOUTH AUArpaMMbl U TpaQUKy.

Pematsp KOMOMHATOpHbIE 3a/Jayd IyTeM CHCTeMaTH4ecKoro mnepebdopa

BO3MOKHBIX BAPUAHTOB, a TAK)XXE C UCIOJIB30BaHUEM MpaBUiIa YMHOKEHHSL.
Haxoauts pazMax, MOy, Cpe/lHEE 3HAUCHUE;

HaxXoauThb 4aCcTOTYy CO6BITI/I$I, HCIIOJIB3Yys coOCTBEHHEIE Ha6.]'IIO)IeHI/I${ 1 TOTOBBIC
CTaTUCTHYCCKHEC JaHHBIC.

[IpuBoauTH TpHUMEPHI JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUI
HAXOJWUTh BEPOSITHOCTH CIy4ailHBIX COOBITUIN B IPOCTEHIINX CIydasix

IIpuBoANTH IPUMEPHI KOHEYHBIX U OECKOHEUHBIX MHOXeCTB. HaxoauTh
00BbeIMHEHNE U TIepeceveHre MHOKeCTB. [IpuBOAMTH IpUMEPhI HECIIOKHBIX
KJ1accu(uKaIuu.

Hcnoan3oBarh TCOPCTUKO-MHOKCCTBCHHYKO CUMBOJIUKY U A3bIK IIPpU PCHICHUN
3ala4 B XOJI€ U3YUCHUSA PA3JIMIHBIX PA3CJIOB Kypca.

HNnnocTpupoBaTh MaTeMaTUYECKHE OHATUS U YTBEPXKICHUS TPUMEPaMU.
Hcnoab30BaTh npuMepsl U KOHTP MPUMEPHI B apryMEHTAIUH.

KOHCprI/IpOBaTb MAaTEMaTUYICCKUC NPCIIJIOKCHHA C IOMOIIBIO CBA30K CCJIN. ..,




TO..., B TOM U TOJIBKO TOM CJIy4dac, TOTHYCCKHUX CBA30K U, NI

6

112 - 114

115-118

119 - 122

123 - 124

125 - 129

130 - 134

135 - 136

HTorosoe noBropeHue
HucnoBble BBIPAXKEHHUS.
AnrebpandecKkue BhIPAKECHHUSL.
OYHKIUU U TPAPUKH.

Hmozoean xommponvnas paboma 6 hopmame
I'uA

YpaBHEHHS U CUCTEMBI ypaBHEHUIA.
HepaBeHncTBa u cucTeMbl HEpABEHCTB.

Apudmernueckas 1 reoMeTpudecKas Mporpeccuu.

25

3HaTh MaTepuall, U3YYCHHBIN B Kypce MaTeMaTUKH 3a JKkiacc.
Baagers o01IMM npueMoM pelieHus 3a1au.
YMeTh NPUMEHSTH [OJIy4€HHBIE 3HAHHS Ha IPAKTHKE.

YMeTh JOru4ecKd MBICIIUTh, OTCTAaUBATh CBOIO TOUKY 3PEHUS U BBICITYIIUBATH
MHEHUE JIPYTuX, paboTaTh B KOMaH/E.




Hroro

136




T'eomerpus 7 kiaace (68 yacos).

Pa3nennl, TeMbl KoJ1-Bo XapakTepuCTHKA OCHOBHBIX BH/IOB [1eATEJIbHOCTH Y4eHHKA (HA YPOBHe
9acoB YueOHBbIX el cTBHIA)
1. HayajibHbIe reoMeTpHYecKre CBeIeHus 11 D opMyJIHPOBATH OTIPECIICHUS U HLJIIOCTPUPOBATH MOHITHS OTPE3Ka, JIyda;
yriia, mIpsiMOT0, OCTPOTO, TYIIOTO ¥ PAa3BEPHYTOTO YIJI0B; BEPTUKAIBHBIX U
1 TIpsimast 1 OTpe3oK. 1 CMEKHBIX YTJIOB; OMCCEKTPUCHI yriia. @OPMYJIHPOBATH OMIPEICIICHHSI
NEPICHANKYIISIPHBIX MPSIMBIX; IEPIEHINKYIIpa U HAKJIOHHON K MPSIMOI;
2 JTyd u yroi. 1 CEPENMHHOTO TEPIEHUKYNIIPA K OTPE3KY; PACHO3HABATH U H300PakKaATh MX
Ha YepTekax M PUCYHKaX.
3 C paBHEHHE OTPE3KOB | YIJIOB. 1 P pueyn
4-5 N3mepenne oTpe3KoB. 2
6-7 N3mepenue yrios. 2
8 CMexHbIE U BEPTUKAJIBHBIE YTJIbL. 1
9 [lepnieH MKy asIpHBIE IPSIMBIE. 1
10 Pemenue 3anau. 1
11 Konumponvnan paboma Ne 1 «Ompesxu. 1
Yenor
2. TpeyroibHUKN 17 @opMyJaHpPOBaTh  OINPEICICHUS  MPSMOYrOJIBHOTO,  OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, PaBHOOCAPEHHOTO, PaBHOCTOPOHHEIO TPEYrOJbHUKOB;
12-14  |IlepBblii IpU3HAK PABCHCTBA TPEYTOJIHAKOB. 3 BBICOTHI, MEJUAaHbI, OUCCEKTPHUCH; PAaCO3HABATh U M300pakaTh UX Ha
YepTekax U pucyHkax. @opMyJMpoBaTh ONPE/ICIICHUE PABHBIX TPEYTOJIbHUKOB.
15 IepneHmuKymsp K psiMoit. MemaHsbl, 1

6I/ICC€KI‘pI/ICLI U1 BBICOTBI TPECYTIOJIbHHKA.

@opMyIHPOBATH U J0KA3BIBATH TEOPEMBI O IIPU3HAKAX PABEHCTBA
TPEYroJabHUKOB. PemaTh 3a1aun Ha NOCTPOEHUE C TOMOLIBIO LIUPKYIS U
nuHelky. HaxoauTh ycloBUS CyIIECTBOBAHUS PEUICHUS, BHIIIOIHATh
MOCTPOEHHUE TOYEK, HEOOXOAUMBIX JUIsi MOCTPOEHUS] HMCKOMOW (DHUTYpHI.




16-17 | CaoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA. 2 Jloka3bIBaTh, YTO IOCTPOEHHAs (Urypa yIOBJIETBOPSET YCIOBUAM 3a]a4U
(ompeaeJasiTh 4YUCIIO
18-19  |Btopoii mpu3HaK paBEHCTBA TPEYrOJIbHUKOB. 2 PemaThb 331241 Ha MOCTPOCHHE, TOKA3ATEIHCTBO M BHIYMCIICHUSL.
20-21 Tperuii mpu3HaK PaBEHCTBA TPEYTOJbHUKOB. 2 BoleasiTh B YCIOBHUU 3aJ]a4H YCJIOBHE U 3aKioueHue. MoaeaupoBaTh
yCIOBHE 3aJadd C TIOMOINBIO YEepTeXka WIM PHCYHKA, NPOBOAUTH
22 OKpyKHOCTb. 1 JIOTIOJTHUTEIIbHBIE IOCTPOEHHUS B X0/Ie petieHus. Onupasch Ha JaHHbIE YCIOBUSA
3a/la4d, NPOBOAUTH HEOOXOAUMEBIE paccyxaeHnus. UHTepnpeTupoBaTh Moy-
23-24 3aia<IH Ha IIOCTPOCHHE. 2 YEHHBIH PE3yJbTaT U COTOCTABIISATE €T0 C YCIOBHEM 33Jau
25-27 Pemenne 3amay. 3
28 Koumponvnasa paooma Ne 2 1
«Ilpusnaxu pasencmea
mpey2o1bHUKO8)
3.I1apasienbHbIe NpsIMbIe 13 ®opMyaupoBaTh  OMNpEJeJieHUs  MNapajlUieIbHbIX  MPSMBIX;  YIJIOB,
00pa30BaHHBIX NPU MEPECEUCHUHU JBYX MapalyIeIbHBIX NPAMBIX CEKYIIEi;
pacno3HaBaTh U M300PakaTh UX HA YEPTEKaX U PUCYHKAX.
29-32 [Tpu3HaKK MapaJlICIbHOCTH ABYX MPSMBIX. 4
33 AKcroma napajiesIbHbIX MPSMBIX. 1
34-37 Teopemsl 006 yriax, 00pa3oBaHHBIX BYMs 4
napauieIbHBIMU IPSIMBIMU U CEKYIIICH.
38-40 Perenue 3amau. 3
41 Konmponvnaa paboma Ne 3 1

«Il apa’iiejibHosle npambsle)




4.CooTHOLIEHUS MeKIY CTOPOHAMH M YIJIAMH

18

OO0BbSICHATDH U HIIOCTPUPOBATDL HCPABCHCTBO TPCYIrOJIbHUKA.

TPEeyrojbHUKA @opMyJUPOBATH U JTOKA3bIBATH TCOPEMbI O CBOMCTBAX M MPU3HAKAX
PaBHOOEIPCHHOTO TPEYrOJIbLHUKA, COOTHOIICHHUSIX MEXITY CTOPOHAMH H yIiIaMu
42-43 CyMmMma yriioB TpEyroJibHHKA. 2
TPEYTroJIbHUKA, CYMME YTJIOB TPEYTOJbHUKA, BHEIITHEM YTJIE TPEYTOJbHUKA,
44-46 COOTHOMICHHS MEX/Ty CTOPOHAMH H yTJIaMH 3 HccaenoBares CBONMCTBA TPEYrOJIBHAKA C IIOMOILIBIO KOMIIBIOTEPHBIX IIPOIPAMM.
TPpCYroJibHUKa PemaTh 3a1a4n Ha NOCTPOEHUE, IOKA3ATEIbCTBO U BBIYUCIICHUS. BhIaensaTs B
T 1 YCIIOBUH 3aJ1a4dl YCIOBHE U 3aKiIoueHre. MoaeaTupoBaTh yCIOBUE 3a7a9H C
o
Konmponvnas paboma Ne 4 MTOMOIIBI0 YepTexka WM PUCYHKA, MPOBOAUTH JIOTIOJIHATEIHHBIC TTIOCTPOCHHUS B
«Pewenue mpeyonsnuxoe» xone pemreHus. Onwpasch Ha JaHHBIC YCJIOBHS 3ajJa4yd, NPOBOAUTH
48-49 HeroTOpHIe CBOACTBA IIPAMOYTONBHELX 2 HEe0OXoquMBbIe paccyxacHuss. UHTepnpeTHPOBATDH MMOJTYICHHBIN pe3yabTaT U
COTIOCTABJISATH €T0 C YCIIOBHEM 3a/1a4H.
TPEYTOJIBHUKOB.
50-31  |TIpu3nakm paBeHCTBA MPAMOYIONBHBIX 2
TPEYroJbHUKOB
52 PaccTositHue oT TOUKH 10 TPSIMOIA. 1
Paccrosinue Mexy napasuienbHbIMU
MIPSMBIMHU.
53-55 [TocTpoeHue TpeyroapHUKa IO TPEM 3
AIIEMEHTaM.
56-58 Perenue 3amau. 3
59 Konmpononas pavoma Ne 5 1
«Ilocmpoenue mpey2onbHuK08»
5.I1oBTopenue. Pemenne 3aaau. 9

3HaTh MaTepual, U3y4eHHBIH B Kypce MaTeMaTHUKU 3a 7 kiacc. Baaaers oouim




60-63 | TpeyroiabHUKH. 4
PUEMOM PEUICHH 3a7a4. Y METh IPUMEHSTh MOJIydeHHbIC 3HAHUS Ha MPAKTHKE.
64-66 [NapannensHbie MPsSIMBIE. 3
YMeTh JTOrH4eCKH MBICIHTh, OTCTAMBATh CBOIO TOUKY 3PECHHUS U BBICIYIIHBAThH
67-68 3a/1auK Ha I0CTPOEHHE. 2 MHEHHE APYTHUX, paboTaTh B KOMaH/E.
I'eomerpus 8 kaacc (86 yacos).
Ne Tema
/i Koa-Bo |[XapakTepucTHKA OCHOBHBIX BH/IOB 1€SITEJILHOCTH YYeHHKA
4yacoB |(Ha ypoBHe Y4eOHBIX AeiiCTBHI)
YeTbIpexyroibHUKH. 17 @opmMyJupoOBaTh ONpENEICHUs IMapajuieorpaMMa, MPsSMOYTOJbHUKA,

KBajpaTta, pom0a, Tpaneuuu, paBHOOEIPEHHON 1 NPSIMOYTOJIBbHOM Tpamnenuy,
CpelHEe! JTMHUU Tpalelyuy; pacno3HaBaTh U H300pakaTh UX HA YEPTEkKaAX U

12 TloBTopeHie > pucyHkax. ®opMyJaIHpPOBaTh U JOKa3bIBAaTh TEOPEMBI O CBOMCTBAX U
IpHU3HaKax napauiersorpaMmma, npsiMoyroibHHKa, KBaapaTa, poM0a, Tparnenuu.
HccaenoBarhb CBONCTBA YETHIPEXYTOJIBHUKOB C MOMOIIbI0 KOMIBIOTEPHBIX
nporpamm. Pemiates 3amauum Ha NOCTpPOEHHME, J0Ka3aTelIbCTBO U

3-4 MHOTrOYroJIbHUKH. 2 BblUKCIEHUS. MoaeJupoBaTh YCIOBHUE 3a/layd C IOMOILBIO 4YEepTExXa
UJIM PUCYHKA, NPOBOAUTH JIONOJTHUTEIbHbIE IOCTPOCHUS B XO€ PELICHMUS.
BbieasiTh Ha yepTeke KOHQUI'ypaluu, HEOOXOJuMbIe A IPOBEACHUS
000CHOBaHMH JOrM4YecKuX maroB pemenus. UHTepnpeTupoBaTh

5 IlapanienorpaMm 1 ero CBOHCTBa 1 MOJIYYEHHBIN pe3yabTaT U COMOCTABIIAThH €r0 C YCIIOBUEM 3a7auu

6-7 [Ipu3Haku napaienorpamma 2

8-9 Tpanenus 2

10 3azayy Ha MOCTPOEHUE LUPKYJIEM U JIMHEUKON 1




11 [IpssMOyronpHUK 1

12 Pom06 u xBagpar 1

13 Pemenuie 3amau 1

14 OceBas 1 LIeHTpaJIbHasi CHMMETPHS 1

15-16 |Pemenue 3ama4 o TeMe « MHOTOYTOJIBHUKI 2

17 Konumponvnan paboma Ne 1 1

2.11nomans. 13 D opMyJIHPOBATH U I0Ka3bIBaTh Teopemy [ludaropa u oOpaTHyo €il.

BeiBoauTh GopMynbl MIomiazed MpAMOYroJibHUKA, MapajienorpaMmma,

18 T 1 TpeyroJibHuKa U Tpaneiyn. HaxoauTh nioniaas MHOTOYTOJbHUKA

JIoHIa/l> MHOTOYTOJIbHHKA pa3OMeHueM Ha TPEYrOJbHUKHU M YETHIPEXyroJbHUKA. OOBACHATH U
19 T 1 WLTIOCTPUPOBATH OTHOIIIEHUE TUIOIIaiel mono0HbIX puryp. Pematy 3anaun
flomae MapaienorpamMma Ha BBIYUCIECHHE IUIOMaJAeH TPEYroJbHUKOB, YETHIPEXYrOJIbHUKOB U

MHOTOYTroJIbHUKOB. Onupasich Ha JaHHbIE YCIOBUS 3a/1a4d, HAXOAUTH

20-21 |ILmomame TpeyroiabHHUKA 2 T P Y ’
BO3MOXXHOCTH  TNPUMEHEHUS  HEOOXOAUMBIX  (opmy,
npeoOpa3zoBbiBaTh popmynsl. Menmoab30BaTh GopMybl 1i1st 000CHOBAHUS

22 [Tnomane Tpanernum 1 peobp (bopmy . (GopmyzEL 1
JIOKa3aTeNbHBIX paccyxkIeHuil B xojae peuieHus. HHTepnpeTrupoBaTh

23-24 |PemleHue 3a1ad Ha BEMMCICHUE IO ACH 2 MOJIYUYEHHBIN pe3yNbTaT U COMOCTABJSATH €0 C YCIOBHEM 33/1a4l

25-27 |Teopema ITudaropa 3

28-29 |Pemenue 3amau no teme «Ilnomaas» 2

30 Konmponvnasa paboma Ne 2 1

3.Ilogo0HbIE TPEYTOJIbLHUKH. 19 D opMyTHPOBATH OIPE/ICICHHE MOJOOHBIX TPEYTOJbHUKOB. D OpMYyJIHPOBATH

U Jd0Ka3bplBaTb TEOPEMBI O IIpHU3HAKax HO,ZLO6I/I$I TPEYroJIbHUKOB,




31 HpOHOpHI/IOHaJIBHBIe OTPE3KU U CBOMCTBO 1 TCOpPECMY ®dareca. (I’OpMyJII/IPOBaTb onpeacicHud U1 HIHCTPUHPOBATDL
6HCCEKTPUCHI TPEYrOJIbHUKA NOHATUS CHUHYCA, KOCUHYCa, TaHI€HCa M KOTaHIeHca OCTpOro yria
NPSIMOYTOJILHOTO TPEYroJibHUKA. BbBIBOAMTH (QOopMysbl, BBIpa)karomue
32 Onpenernenre Mo 00HBIX TPEYTOJIBHIUKOB H 1 (GYHKLMU yria OpsMOYTOJIbHOTO TPEYroJibHUKA YEPE3 €ro CTOPOHBI.
TeopeMa 06 OTHOIIEHHH IIOMmAe T0/I0GHbIX ®opMyJIHPOBATH ONpPEJEICHUs CUHYCA, KOCUHYCa, TaHT€HCca, KOTaHTeHca
R — yraoB oT 0 7o 180°. BeiBoaAUTH (OpMyIibl, BbIpaxaromue GpyHKuu yrios ot 0
peyr 1o 180° gepe3 GpyHKIIMU OCTPBIX YTII0B. MOPMYJIHMPOBATH U PA3bACHATH
33-34 |TlepBbiit npu3HaK 1071061 TPEYrOILHHKOB ) OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXKAecTBO. [lo 3HaUeHUsAM OJHOM TpH -
TOHOMETPUUECKOW (YHKIUU yriia BBIYUCIAATH 3HAYCHUS JAPYTrUx
TPUTOHOMETPUUECKUX (PYHKIIMH 3TOro yria.
35-36 Bropoii u Tpetuii npuzHaku moao0us 2
TPEYTrOIBHUKOB HcciienoBarn CBOKCTBA TPEYTOJbHHUKA € IIOMOIIBIO KOMIIBIOTEPHBIX IIPOrPaMM.
Pematsb 3a1aun Ha MOCTPOEHUE, 10KA3aTEIHCTBO U BBIUUCIICHUS. Bbl1eJsITh B
37 Pemenue 3a1a4y Ha mogo0we TPEYrOJILHUKOB 1 YCIIOBUH 3aJJa4l YCIIOBHE U 3aKitoueHue. MoaeJupoBaTh yCIOBUE 33/1a4U C
38 Koumponvnaa paooma Ne 3 1 MMOMOIIBIO YEPTEKA UM PUCYHKA, MPOBOAUTH JOMOJIHUTEIbHbBIE IOCTPOCHUS B
xone peuieHus. Omnwupasch Ha JaHHbIE YCIOBUS 33aJadd, HPOBOAMTH
39-40 |Teopema o cpeamHeH [MHMN TPEYTONEHIKA K 2 HeoOxoquMble paccyxaeHuss. UHTepnpeTHPOBaTh MOJTYYEHHBIN pe3yabTar u
. COIIOCTABJIATh €r0 C YCIOBUEM 3a/1a4u
CBOWCTBO MEMaH TPEYrojbHUKA
41-42 | Teopemsl 0 IPOMOPIMOHATBHEIX OTPE3KAX B 2
MPSIMOYT'OJIBHOM TPEYTOJIbHUKE
43-44 |PemieHue 3a/1a4 Ha IOCTPOCHUE METOJIOM ITOJ00MS 2
45 U3MeputenbHble paboThl HA MECTHOCTH, MoHsTHe 0 |1
101001Y MPOU3BOJIBHBIX (QUTYP.
46-48 | CooTHONIEHNS MEX/TY CTOPOHAMH U YTIaMH 3
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
49 Konmponvnas paboma Ne 4 1




4.0OKpyKHOCTb. 17 DopMyJMPOBATH OIPEICICHUs IOHATHUM, CBSA3AHHBIX C OKPYXKHOCTHIO,
[[EHTPATHHOTO U BIIMCAHHOTO YTJIOB, CEKYIICH M KacaTeIbHON K OKPYKHOCTH,
YTJIOB, CBSI3aHHBIX C OKPYKHOCTHIO. @OPMYJIMPOBATh ¥ 0KA3BIBAThH
TEOpEeMBbl O BIMCAHHBIX YIjax, yriax, CBA3aHHBIX C OKPYKHOCTBIO.
D opMYyJUPOBATH COOTBETCTBHE MEXKITY BEJIMINHONW IEHTPAIBLHOTO Yria U
50 Branmuoe PacIiOJIOKEHNE HpﬂMOﬁ 1 OKPY’KHOCTH 1 ,HJ_H/IHOI;'I AYTHU OKPYKHOCTH. I/I305pa)l(aTb, pacino3HaBaTrb U OIMMCHLIBATDH
B3aMMHOE PACIIOJIOKEHHE MPSIMOM U OKPYKHOCTH. MccinenoBaTh cBOicTBa
51 KacarenbHas K OKpYKHOCTH 1 KOH(UTypanui, CBA3aHHBIX C OKPYXHOCTBIO, C MOMOIIBIO KOMITBIOTEPHBIX
nporpamM. Pemarsb 3aaun Ha BBIYMCIICHUE JIMHEMHBIX BEJIUYUH, TPAlyCHON
52 Pemmenue 3amau 1 Mepsl yria. Pematpy 3aau  Ha TOCTPOEHHE, J0Ka3aTelbCTBO W
BeIUKCIICeHUS. MoJgeJupoBaTh yCIOBUE 3a/1a4ud C TOMOIIbIO YEpTEKa
53 ['pamycHas Mepa OKpyXKHOCTH 1 WJIM PUCYHKA, MPOBOAUTH JIOTIOJHUTEIIbHBIC ITOCTPOCHUS B XOJI€ PEIICHUS.
BolaeasaTs Ha
54-55 | Teopema 0 BIIMCAHHOM YIJIe U 00 OTpe3Kax 2
TIEPECEKAIOIIIXCS XOPT
56 Pemenue 3amau 1 yepTexke KOHPUrypamnuu, HeoOXoUMbIE JJIs MPOBEACHUS 000CHOBAHUM JIO -
THYECKUX IaroB peueHus. UHTepnpeTupoBaTh NOJIy4eHHbIN pe3ynbTaT U
57 CBo#iCTBO OHCCEKTPHUCEL yTiTa 1 CONOCTABJIATH €0 C YCIOBHEM 3a1aud
58 [TonsiTHE CepeMHHOTO MEPIIEHANKYIsIpa K OTpe3ky |1
59 Teopema o TouKe repeceyeHust BRICOT TPEYTrOJIbHIKA 1
60-61 |BrnucanHas OKpy>KHOCTb 2
62-63 |OmnucanHasi OKPYKHOCTb 2
64-65 |Pemenue 3amau 2
66 Konmponvnas paboma Ne 5 1
7.BekTOpbl. 12 D opMyTHPOBATH ONPEACICHUS U UIUTIOCTPUPOBATH MOHATUS BEKTOPA, TMHBI
(MOyIs) BEKTOpA, KOJUTMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB. BhIuncasaTh
67-68 |IlonsTHe BekTOpa 2

AJIMHY U KOOPAUHATBI BEKTOPA. Haxoautsb YroJj MExXAay BEKTOpaMHu. BbInoJHATH




69 Cymma IByX BEKTOPOB 1 oTiepalui HaJl BEKTOpaMu. BHIMOJIHATH TPOCKTHI 0 TeMaM HMCIOJIb30BaHUS
BEKTOPHOI'0 METO/Ia IPU PELICHUHU 33/1a4 HA BHIYUCIICHUS U JOKA3aTelIbCTBA.
70 CyMMa HECKOJIbKMX BEKTOPOB 1
71 Brruntanue BEKTOpOB 1
72 Pemienue 3anau
73-74 |YMHOXEHHE BEKTOpA Ha YUCIIO U €T0 CBOMCTBA 2
75-76 | TTprMeHeHHE BEKTOPOB TIPH PEILIEHNH 3314 1 2
JIOKa3aTesIbCTBE TEOPEM
77 Pemenune 3agau 1
78 Konumponvnan paboma Ne 6 1
6.IToBTopenue. Pemenne 3a1ay. 8 .
3HaTh MaTepHall, U3YYCHHBIA B Kypce MaTeMaTuKH 3a 8 kiacc. Biaagers o0mmm
79-80 |YersipexyronpHuku. [1nomans MHOTOYTOJTEHUKA. 2
IPUEMOM pPELIEHUS 33a4. ¥ MeTh IPUMEHSATH MOTy4YeHHbIE 3HAaHUS Ha MPaKTUKE.
81-83 |Ilo1oOHBIE TPEYTOJBHUKA 4
YMeThb JT0TUYECKU MBICIUTh, OTCTAUBATh CBOIO TOUYKY 3PEHUS U BBICIYIINBATh
MHEHUE ux, paboTaTh B KOMaHe.
84-86 | Oxkpy)HOCTh 4 ApYruX, p a




T'eomerpus 9 kiaace (68 yacosn).

Nep/m |Tema
Kos-Bo |XapakTepucTHKa OCHOBHBIX BH/IOB JIeTEJILHOCTH YUeHHKA
yacoB |(HA ypOBHEe y4eOHBIX JIelCTBHH)
1.MeTtoa KOOpAHHAT. 12 OO0BsICHAT, ¥ WIIOCTPUPOBATH TMOHSATHE JICKAPTOBON CHCTEMBI
KOOpAWHAT. BLIBOAUTH ¥ MCMOJIB30BATh (GOPMYIIBI KOOPJAUHAT CEPEIUHBI
1-3 KoopmuHate! BekTopa. 3 OTpE3Ka, PACCTOSHUS MEXKAY ABYMS TOYKAMH IJIOCKOCTH, YPAaBHEHHUS
NPSIMOU ¥ OKPYKHOCTH. BBIMOJHATH TIPOSKTHI 110 TEMAaM HCIIOJIb30BaHUS
4-6 [pocrefimme 3a1aun B KOOpAWHATAX. 3 KOOPJAMHATHOTO METO/Ia TIPY PEIICHUH 33]a9 Ha BEIYUCIICHUS U
JI0Ka3aTenbCcTBa
7-9 YpaBHEHHS OKPY)KHOCTH H TIPSIMOH. 3
10-11 |Pemenwue 3amad 1o TeMe «3a/iaqdl B KOOPAMHATAX). 2
12 Koumponvnas paboma Nel. 1
2 CooTHOIIIEHHE MEKTY CTOPOHAMH M YIJIaMH TpeyroJjbHuka. |17 @®opMyJIHPOBATH U 10KA3BIBATh TEOPEMY COOTHOLICHUSIX MEXKIY
CxansipHoe npon3Be/ieHUe BEeKTOPOB. CTOPOHAMH U yTJIaMU TPEYrojbHUKa. POpPMYJIUPOBATH ONIPEACICHUS U
WJIIOCTPUPOBATH MOHATHS CUHYCa, KOCHHYCA, TaHreHca U
KOTaHT€HCa OCTPOro yriia MPsSMOYTOJbHOTO TPEYTroJIbHHUKA.
13-15 |Cunyc, KOCHHYC, TAaHT'€HC. 3 BoiBoauTh QopMmyInbl, Bblpaxawlnue (YHKIHUHU yria OpSIMOYTOJbHOTO
TPEyroJibHUKa 4epe3 ero CTOpoHbl. @OPMYJIMPOBATH ONpeACICHUS
16-21 | CooTHolIEHHE MEK]TY CTOPOHAMH U YIJIaMU 6 CHHYCa, KOCUHYyCa, TaHT'eHca, KoTaHreHca yriaoB oT 0° 1o 180°. BeiBoauTH
TPEYrOJIbHUKA. dbopmyibel, BeIpaxaromue ¢GyHKIuu yriaoB ot 0° mo 180° yepe3 ¢dyHKIUH
22-25 |CanspHOE NPON3BEACHHE BEKTOPOB. 2 OCTpPBIX yriioB. MoOpMyJUPOBATH U Pa3bIACHATH OCHOBHOE
TPUTOHOMETpUUYECKOE TOXAecTBO. [0 3HaUeHUsIM OAHOU TpH-
26-28 |Pemenue 3ama4 o teme «BeKTOpbI». 3 FOHOMETPHYCCKOH (YHKUHMH yria BBIMHCASATH 3HAYCHHS IPYTHX

TPUTOHOMETPpUUECKUX (GYHKIUNA HSTOro yria. DopMyJaupoBaTh U




29

Koumponwvnasa paboma No2.

AOKAa3bIBATh TEOPEMbI CUHYCOB U KOCuHYcOB. HaxoauTh yroy Mexay
BEKTOpaMH, CKISIPHOE MPOU3BEICHUE BEKTOPOB, (HOPMYIUPOBATH U
000CHOBBIBaTh YTBEPKIACHHUS O CBOMCTBAX CKAJISIPHOTO IIPOU3BEACHUS
BEKTOPOB; MCIOJIb30BaTh CKaJISpHOE NPOU3BEIACHUE BEKTOPOB IIPU
pelleHny 3aad.

3.JliinHA OKPYKHOCTH U IJIOIIAAb KPYra.

11

30-32

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

33-36

JImHa OKPY>KHOCTH M IUIONIA/Ib KpyTa.

37-39

Pemenne 3aga4 ((HpaBI/IJ'II)HBIe MHOTI'OYT'OJIbHUKHN»

40

Konumponvnasa paboma Ne3

Pacno3HaBaTb MHOTOYTOJIbHUKH, (POPMYJIMPOBATHL ONpEICICHUE U
NMPUBOAUTH TIPUMEPHI MHOTOYTOTFHUKOB. @ OpMYJIMpPOBATH U
AOKa3bIBAaTb TCOPEMY O CYMMCEC YTJIOB BBIITYKJIOTO MHOI'OYIrOJIbHHKA.
HccaenoBarh CBOICTBA MHOTOYTOJIBHUKOB C MIOMOIIBI0 KOMIIBIOTEPHBIX
nporpamMMm. ®OpMyJIMPOBATH U 10KA3bIBATh TEOPEMBI O BIUCAHHOUW H
OIIMCAaHHOU OKPYKHOCTAX MHOTOYI'OJIbHHUKA. OOBSICHATH ITOHITUSA JJINHBI
OKPYXHOCTH M ILIOIIAAN KpyTra; BBIBOOAUTH q)OpMy.]'II)I JJIs1 BBIYUCIICHU S
JAJIWHBI OKPYKHOCTH U JJIMHBI AYTH, TNIOMAAW KpyTra U Ij1omaan KpyroBoro
cekrtopa. PemaTp 3a7a4uu Ha 10Ka3aTEIbCTBO U BHIYUCICHHUS.
MoaeaupoBaTrh yClIOBHE 3aJauyd C TOMOIIBIO YEePTEkKa WU
pUCYHKa, MPOBOAUTH JOMOJHUTEIbHbIE TOCTPOCHUS B X0/
pemieHusi. UHTepnpeTHPOBATH MOJIYYEHHBIN pe3yabTaT U CONMOCTABJISATH
ero ¢ ycimoBuem 3agaun. UcciaenoBaTh cBOWCTBA KOHDUTypaInid,
CBSI3aHHBIX C OKPYKHOCTBIO, C TOMOIIBI0 KOMIBIOTEPHBIX TPOIPAMM.
PemaTtp 3a7aun Ha IOCTPOEHUE, TOKA3aTEIbCTBO M BHIYMCIICHUSI.

4. JIBniKeHusl.

10

41-43

IlonsiTue ABMKEHMS.

44-46

[apamienbHbIi IEPEHOC U TIOBOPOT.

47-49

Pemenue 3amau «HBI/I)KCHI/IC Ha IMJIOCKOCTH»

OO0BSICHATH U WITIOCTPUPOBATH MOHATHS PaBEHCTBA QPUTYP, OI00US.
CTpouTh paBHBIE U CUMMETPHUUHBIE (PUTYPBI, BHINOJIHATD HapauieIbHbIH
nepeHoc u noBopoT. UcciienoBaTh CBOWCTBA JBMXKEHUNW C TMOMOIIBIO
KOMIBIOTEPHBIX MPOrpaMM. BBIMOIHATH MPOEKTHI 10 TEMaM
reOMEeTPUYECKUX MpeoOpa3zoBaHuii Ha TIOCKOCTH.




50 Konmponvuaa paboma Nod 1

5.HauajbHble CBeIeHUSI U3 CTePeOMETPHH. 8 O0BACHATH, YTO TAKOC MHOTOTPAHHHK, €0 TpaHu, p€Opa, BEpIINHEI,
JaroHaJIA, KaKO MHOTOTPAHHHUK HA3bIBACTCS BHITYKIIBIM, ITPU3Ma, BHICOTA
51-52  |Mmuororpannuku. [Tpu3zma 2 IPU3MBI, TapajuIeIenune 1, NupaMua, HUINHIP, KOHYC, cdepa, map.
53-54 Muororpannuku. [Tupamuna 2 O0BACHATB, YTO Tako€ 00BEM MHOTOTPAHHUKA, TIJIOIIAb TOBEPXHOCTH
MHororpannuka. McesienoBarb cBOiicCTBa MHOTOTpaHHUKOB. Haxoauth
55-56  |Tema u moBepxHOCTH BpamieHus. LiumHp. 2 00BEM M MIIOLIA/b TOBEPXHOCTH MHOTOTPaHHUKA. ¥ MeTh CTPOUTH U
pacro3HaBaTh MHOTOTPAaHHUKH. Y M€Th JIOTUUYECKH MBICIUTH,
57 Tena u nopepxnocty Bpaienus. Kouye. 1 OTCTaWMBaTh CBOK TOYKY 3PEHUS H BBICIYIIMBATH MHCHHE JIPYTHX,
aboTaTh B KOMaHJIE.
58 Tena u moBepxHocTH Bpamienus. [1lap 1 P 8
6.00 akcrnomMax IJIAHUMETPHUH. 2 Bocnpou3zBoauts (HOpMYITUPOBKH OINPEACICHUM, aKCUOM, TEOPEeM;

KOHCTPYUPOBATh  HECIOXXKHBIE  OMPEACJICHHS  CaMOCTOSITENHHO.
BocnpousBoauts GopMyIHPOBKH U 10Ka3aTEIbCTBA U3YUECHHBIX TEOPEM,

59-60 |06 akCHOMAaX ITAHHMMETPHNL. 2 NMPOBOJAUTH HECIIOKHBIC IOKA3aTEIbCTBA CAMOCTOSTEIBHO, CChLJIATHCS B
X0J1e 000CHOBAaHHI Ha OTIPE/ICTICHHUS, TEOPEMbI, AaKCHOMBI.

7.IloBTopenne. Pemenne 3a1ay. 8 3HaTh MaTepual, U3y4eHHBIN B Kypce MaTeMaTuku 3a 7-9 kinaccel. Baaners
61-62 |TpeyrombHUKH 2 00LIMMU MpUEeMaMH pelieHUs 3a1a4. Y MeTh NIPUMEHSTH MOTy4eHHbIE
3HAHUA HA NIPAKTUKE. YMeTh JIOTUYECKH MBICIUTh, OTCTauBaTh CBOIO
63-64 |YeTblpexyroJbHUKH 2 TOYKY 3pEHHUs U BBICIYLIHBATH MHEHHE APYTUX, pabOTaTh B KOMaH/IE.
65-66 | OKpYKHOCTB. 2

67-68 |BekTopsl 2







[NPMJIOXEHUE.

Cucrema TEKYLIEro OCHUBaAHUA oﬁyqammnxcﬂ

1. Conepxanue u 00beM MaTepuana, MOJUIeKAILEero IpoBepke, onpezaensercss nporpammoi. [lpu
IMPOBCPKEC YCBOCHHA MaTCpHajla HYXHO BBIABJIATH IIOJIHOTY, MPOYHOCTH YCBOCHHUA YUYAIMMMUCIA
TCOPUHN U YMCHUA MPUMCHATH €€ Ha IIPAKTUKC B 3HAKOMBIX 1 HC3HAKOMBIX CUTYyallUuAX.

2. OcHOBHBIMH (OpMaMH TIPOBEPKHM 3HAHWH W YMEHUH y4yamUxcs TI0 MaTeMaTHKe
SIBJIIOTCSI NMMCbMEHHAsi KOHTPOJIbHAsE padoTa M YCTHBIN OIpoC.

HpI/I OICHKC MMCbMCHHEBIX W YCTHBIX OTBETOB YUYUTCIIb B IICPBYIO OYUCPCAb YUYUTHIBACT IMOKA3aAHHBIC
ydaluMucCda 3HaHUA U YMCHUS. OHGHKa 3aBHUCHUT TAKXKXC OT HAJIHWYHA U XapaKTCpa HOFpGHIHOCTCﬁ,
AOMYIICHHBIX YUYalllUMUCH.

3. Cpeny mOTpenTHOCTEeH BBIJCISIIOTCS OMMOKN U He04eThl. [IorpemHoCcTh CYMTAETCSl OIIMOKOMH,
€CIM OHAa CBHUJETEIHCTBYET O TOM, UYTO YYCHHK HE OBJIQJIe]] OCHOBHBIMHU 3HAHUSMH, YMECHHUSIMU,
yYKa3aHHBIMH B TIpOrpamMme.

K Hemodyeram OTHOCSTCS TMOTPENIHOCTH, CBHJACTEIHCTBYIONIME O HEJOCTATOYHO TIOJTHOM WIIH
HEJO0CTATOYHO MPOYHOM YCBOCHHMM OCHOBHBIX 3HAaHUW M YMEHUUN MU 00 OTCYTCTBUU 3HAHUH, HE
CUMTAIOLIUXCS B IIpOrpaMMe OCHOBHBIMH. Henoueramu Takke CUMTAIOTCS: MOTPEIIHOCTH, KOTOPbIE
HE TpHUBEIM K HCKKEHUIO CMbICJIa TMOJYYEHHOTO YYEHHKOM 3aJaHus WU crocoba ero
BBITIOJIHEHUS; HEAKKYpaTHAs 3alliCh; HEOPE)KHOE BBIMOTHEHUE YepTExKa.

['pannma mMexay ommuOKaMu U HEAOUYETAMU SBJISIETCS B HEKOTOPOW CTETeHH ycloBHOU. [Ipu omHux
00CTOSITENHCTBAX JIOMYILIEHHAS YYAIIMMUCS MOTPEIIHOCTh MOXET pacCMaTpUBAThCA YUUTENIEM Kak
omunoOKa, B Ipyroe BpeMs U Mpu JAPYruX 00CTOSATEILCTBAX — KaK HEJAOYET.

4, 3aIlaHI/IH 11 YCTHOI'O M IIMCBMCHHOI'O OIIpocCa 06yqa}omnxc;1 COCTOAT M3 TCOPETHUYCCKUX
BOIIPOCOB M 3aJ1a4.

OTBEeT Ha TEOPETHYCSCKHI BOIPOC CUHUTACTCS 663VHD€‘IHBIM, €CIIn II0 CBOEMY COACPKAHUIO
MOJIHOCTBIO COOTBETCTBYCT BOIIPOCY, COLCPKUT BCC H606XOI[I/IMBIC TCOPECTUYCCKUC (1)3.KTBI A
000CHOBAHHBIE BbBIBOZIbI, 4@ €TI0 HU3JIOKCHHC W IMHCbMCHHAA 3allUCb MAaTEMATHYCCKH I'pPaMOTHBLI H
OTJIMYAIOTCA MTOCICA0BATCIIbHOCTBIO U AKKYPATHOCTLIO.

Pemenue 3ajaud cumMTaeTCs 6C3VHD6‘1HBIM, CCJIM IIpaBUJIbHO BLI6paH croco0 peuIiCHusA, CaMo
PCUICHHUC COIIPOBOXAACTCA H606XO,I[I/IMBIMI/I O6I>$[CH€HI/I$[MI/I, BCpPHO  BBIIIOJIHEHBI  HYXHBIC
BBIYUCIICHUA U HpeO6p330BaHI/I$I, MOJIYy4YCH BepHHﬁ OTBCT, IMOCJICAOBATCIIbBHO U aAKKYpPAaTHO
3aIlMMCAHO PCIICHUC.

5. Ormenka otBera oOydarlerocs IMpH YCTHOM W MHUCHBMEHHOM OINPOCE MPOBOIUTCS IO
NATHOAIPHOW CUCTEME, T. €. 3a OTBET BBICTaBIsieTCS OJHA U3 OTMeTok: | (Toxo),
2 (HEeyHOBIETBOPUTENBHO), 3 (yIOBIETBOPUTENHHO), 4 (XOPOIIO), 5 (OTJIMYHO).

6. Ileparormyeckuii paGOTHI/IK MOXKCT MOBBICUTH OTMCTKY 3a OpI/IFI/IHaJIBHHﬁ OTBCT HA BOIIPOC UJIA
OpUTHHAJIBHOC PCHICHUC 3aJadd, KOTOPBIC CBUACTCILCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM
Pa3sBUTHUHN O6yanOH_[eFOC$I; 3a pCUICHUC 0oJiee CIOXKHOM 3aga4u HJIM OTBCT Ha 0oJlee CIOKHBIN
BOIIPOC, NPCAIIOKCHHBIC o6yqa}0meMycsl JOTIOJIHUTENIFHO MOCJIE BEIIIOJIHEHUS UM 3aJaHH.



Kpurtepun ommodox

K r py 6 b M omubkam OTHOCATCA OIIMOKH, KOTOpble OOHApYKMBAIOT HE3HAHHE
oOyyaromumucst  (GopMys, TpaBWI, OCHOBHBIX CBOWCTB, TEOPEM M HEYMEHHE HX NPHUMEHATH;
HE3HAHHE MPUEMOB pEIICHUS 3a]ad, pacCMaTPUBACMBIX B YUEOHHKAX, a TAKXKE BBIUUCIUTEIbHBIC

OIIIMOKH, €CJIH OHH HE SIBJISIOTCS OIHUCKOI;

K Herpy0 bl MomubOKkaM OTHOCITCS: MOTEPS KOPHS WU COXPAaHCHHE B OTBETE TOCTOPOHHETO
KOpHS; 0TOpackiBaHue 0e3 0ObSICHEHU OJJHOTO U3 HUX U PaBHO3HAYHBIC UM;

K Henxod4eTaM OTHOCATCA: HEPAUMOHAIBHOE PEIICHUE, ONMCKH, HENOCTATOUYHOCTh WIH
OTCYTCTBHE MOSICHEHUI1, 000CHOBaHUM B PEILICHUSX

OuneHka yCTHBIX OTBETOB 00y4YalOIMXcs:
OTBeT OLICHUBACTCA OMMEMKOU «J», €CIIN YUCHHK:
MIOJIHO PacKphUI COJIEpKaHUE MaTepralia B 00beMe, MPeTyCMOTPEHHOM TPOrpaMMoOi U y4eOHUKOM,

H3JIOKHWJT MaTepual TI'paMOTHBIM SA3BIKOM B OHpe)IeJ'IeHHOI‘/II JIOTHYECKOH oCICa0BaTCIbHOCTH,
TOYHO UCIIOJB3YA MATECMATHYCCKYIO TCPMUHOJIOTUIO 1 CUMBOJIUKY,

MPaBUJIBHO BBITIOJIHUII PUCYHKH, YEPTEXKH, FpapMKu, COMYTCTBYIOLINE OTBETY;

MoKazajl yYMEHHE WUIIOCTPUPOBATh TEOPETUUYECKHE TMOJIOKEHHUS KOHKPETHBIMU TPUMEpPaMHU,
MPUMEHSTh UX B HOBOM CUTYallUH MPH BBIMOJIHEHUH MPAKTUYECKOTO 3aJaHMUs;

MIPOJIEMOHCTPUPOBAJ YCBOCHHE PAHEE U3YUYEHHBIX COMYTCTBYIOUIMX BOMPOCOB, C(HOPMHUPOBAHHOCTD
U YCTOMYMBOCTh UCTIOJIBb3YyEMBIX TPH OTPAaOOTKE YMEHUIN U HABBIKOB;

OTBeYal CaMOCTOSITENILHO 0e3 HaBOJANINX BOIIPOCOB YUYHUTCIIA. Bo3MOoOKHEI OaHa - AB€C HCTOYHOCTH
IIpHU OCBCIICHHWHU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIIAJKAaX, KOTOPKIC YUCHHUK JICTKO HMCIIPABUII
I10 3aMCYaHHIO YYUTCIIA.

OtBeTr OLICHHUBACTCA OTMETKOM «4», €CJIM OH YAOBJIETBOPSACT B OCHOBHOM Tpe6OBaHI/I${M Ha
OLCHKY «5 », HO IIpU 9TOM HUMCCT OJIUH U3 HCIOCTATKOB!

B HU3JIOKCHUH OOIYHICHBI HeOOJIbIIIHE HpO6€J’II>I, HC HMCKa3UBIIUC MATCMATHYCCKOC COACPIKAHUC
OTBCTA,

AOIMYIICHBI OJUH — JABA HEAOYCTA IMPU OCBCHICHUN OCHOBHOI'O COACPIKAHUA OTBCTA, UCIIPABJIICHHBIC
110 3aMCYaHHIO YUYUTCIIA,

AOIMYHICHBI omnoKa uim Ooliee ABYX HEAOYCTOB IIPU OCBCIICHHUHU BTOPOCTCIICHHBIX BOIIPOCOB HUJIU B
BBIKJIaIKaX, JICTKO UCITPABJICHHBIC 110 3daMCUYAHUTO YUUTCIIA.

OtMeTKa «3» cTaBUTCA B CICAYIOINUX ClIydasdX:

HCIIOJIHO HJIM HCHOCICAOBATCIBHO PACKPBITO COACPIKAHUC MATCpHUAIa, HO IIOKA3dHO OGIJ.ICC
IOHUMAHHUC BOIPOCA U MPOACMOHCTPUPOBAHBI YMCHUSA, JOCTATOYHLIC JJIS JaIbHEHIIIErO YCBOCHHA
nporpaMMHOIO Marcpualia (OHpCIlCJ'ICHHBIe «TpeGOBaHI/IHMI/I K MaTeMaTH4eCKOM MOArOTOBKE

YUAIIHXCA»);



HUMCIIUCh 3aTpyAHCHUA WM JOIYHICHLI ommnOK1 B ONpCACIICHNU HOHSITPIﬁ, HUCIIOJIb30BaHUHN
MaTeMaTHUYEeCKOM TCPMHUHOJIOTUH, YCPTCIKAX, BBIKJIAJKAX, HCIIPABICHHBIC IIOCJIC HCECKOJBbKUX
HaBOJAIIUX BOIMIPOCOB YUUTCIIA,

YYCHHUK HC CHOpaBWJICA C I[PUMCHCHHUECM TCOPUU B HOBOH CUTyallul TIIpU BbIIOJHCHHUU
IMPAKTUYCCKOI'0 3aJlaHusl, HO BBIIIOJHHII 3adaHUA 00513aTEIHLHOTO YPOBHA CJIOXKHOCTH I10 IlaHHOfI

TEME;

IIpH 3HAHUH TEOPETHYECKOTo MaTepHhalia BhISBIEHA HEIOCTaTOYHAsE C(OPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CIEIYIOLIUX CIydasx:
HE PacKpbITO OCHOBHOE COJIEPKaHUE yUEOHOTO MaTepuana;

0OHApY)KEHO HE3HAaHHWE WIM HENMOHUMaHUE YUYEHHKOM OoJibllield WM Hanbojee BaKHOW YacTH
y4ueOHOro Marepuana;

AOIMYIICHBI OHII/I6KI/I B ONpCACICHNN HOHSITI/Iﬁ, npu HUCITIOJIB30BAHUHN MaTeEMaTHYECKOH
TEPMHUHOJIOTHHU, B PUCYHKAX, YCPTCKaAX WA rpa(bHKax, B BBIKJIaJIKaX, KOTOPBLIC HE HCITPABJICHBI
IMOCJIC HCCKOJIBKUX HABOAIINX BOIIPOCOB YUUTCIIA.

Oyenka nucoMeHHbIX pabom 00Y4aArOUUXCAL:

OTMmeTKa «5» CTaBHUTCS, SCIIH:

paboTa BBIMOJHEHA TIOJHOCTHIO;

B JIOTHUECKHX PACCYXICHUSIX M 000CHOBAHUH PEIICHUS HET MPOOETIOB M OMUO0K;

B PCIICHHUH HET MAaTCMAaTHYCCKUX oIInO0OK (BOSMO)KHa OJaHa HETOYHOCTH, OIIMCKa, HE ABJIAIOIIASACA
CJICACTBUEM HC3HAHUA UJIW HCIIOHUMAaHU yqe6Horo MaTCpI/IaJ'Ia).

OTtMmeTKa «4» CTaBHUTCS, SCIIH:

pa60Ta BBIINIOJIHCHA ITOJIHOCTBIO, HO 000CHOBAHHMS II1ar0B peICHUA HCIOCTATOYHBI (GCHI/I YMECHUC
000CHOBEBIBATH pPacCy’KaACHUA HE ABJIAJIOCH CIICTIUAJIBHBIM 00BEKTOM HpOBepKI/I);

JIOTIyIlIeHa OJJHA OUIMOKa WM JIBa-TPHU HEJ0YETa B BBIKJIAJKAX, PUCYHKAX, YepTexax Ui rpadukax
(ecru 3TH BUJIBI paOOTHI HE SBJISUIACH CHEIHATBHBIM 00BEKTOM MPOBEPKH ).

OTtMmeTKa «3» CTaBHUTCS, SCIIH:

AOIMYHICHBI Oolee OJIHOH OIIMOKK uan Oojee ABYX-TPCX HEAOYCTOB B BBIKIIAJIKAX, YCPTCIKAX WA
Fpa(l)I/IKaX, HO yanHﬁCH BJIaAcCT 00s13aTCILHBIMU YMCHUAMU 10 HpOBepHeMOﬁ TEMC.

OTMeTKa «2» CTaBHUTCS, SCIIH:
JOTIYIIIEHBI CYIIECTBEHHBIE OMIMOKH, MOKA3aBIINe, YTO yUaIIHiics HEe BIaJIeeT

00s13aTENbHBIMU YMCHHUAMU T10 JJaHHOM TeMe€ B IIOJIHOM MEpe.
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