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PABOYASI TIPOTPAMMA

[lo MaremaTHuke

‘ VposeHs o6pasosanus (kiacc): ocHOBHOe obmee obpasosanue (5 — 6 KJIacChl)
Konugectso gacos: 408 (5 xnacc — 204, 6 knacc —204)

Vuurens Jlo6puua Upauna AxaroiseBHa

TIporpaMma COCTaBJIeHa Ha OCHOBE INPHMEPHOH MPOTPaMMEI 110 MaTeMaTHke 5-6
Kiacca, BKNIOYEHHOH B COJEPXKATeNbHBIA pasjieNl NPUMEPHOH OCHOBHOH
obpasoBarebHOM MporpaMMbel  o0miero 00pasoBaHHs, BHECCHHBIX B peecTp
06pa3oBaTe/bHBIX POrpaMM OJI00pEeHHBIX (eepaTbHbEIM y4e0HO-MeTOJHIECKHM
obBeuHenreM no o6pazopanmio (npoTokos ot 8 anpens 2015 r. Ne 1/15)




Hannast pabodas mporpamma oOydeHHss MaTeMaTHKe B 5 - 6 Kiaccax
COCTaBJIEHa Ha OCHOBE:
-- IPUMEPHOI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus, 00OPEHHOMN pemeHreM (eaeparbHOro yueOHO-METOINIECKOTO
o0BbenuHeHus o obiemMy obpazoBanuio (mpoTokoa oT 8 ampenst 2015 r. Ne 1/15),

- (emepanrbHOTO TOCYIAPCTBEHHOIO0 00pPA30BATENLHOIO CTaHAapTa OCHOBHOTO
oO1ero oOpa3oBaHus,

- MeToauyeckux pexkomenaanuii aa OY KpacHomapckoro kpas o npernojaBaHuu
MaTeMaTHUKH B OCHOBHOM 1mikosie B 2015— 2016 yueO6HOM romy.

- ¢denepaqbHOro TMepeyHs Y4YeOHUKOB, PEKOMEHJOBAHHBIX MUHUCTEPCTBOM
oOpazoBanus Poccuiickoit ®enepanuui K HCIOIL30BAHUIO B 00pa3oBaTEIHLHOM
mporiecce B 001eo0pa3oBaTenbHBIX yupexkaenusx Ha 2015-2016 yueOHbIif ro,

- C y4yeToM TpeOOBaHMH K OCHAIICHHIO OOIIe00pa30BaTEIHLHOrO Mpolecca B
COOTBETCTBHM  C  COJAEpKaHMEM  yd4eOHBIX  MPEIMETOB  KOMITIOHEHTA
rOCyJapCTBEHHOT0  00pa3oBaTENbHOrO  CTAaHAApTa  OCHOBHOTO  OOILEro
oOpa3zoBaHus.

B cootBercTBUU ¢ yueOHbIM T1aHOM MBOY OOIII Ne34 Ha u3zydeHue OTBOAUTCS
408 ypoxka (204 ypoxka B 5 kiacce u 204 ypoka B 6 kiacce) u3 pacuera o 6 ypokon
B HEJIEIIIO.

1.Ilnanupyemble pe3yabTaThl H3yUEeHUs] YHeOHOr0 MpeaMeTa, Kypca
Apucdmertuka

[Io oxOHYaHWN U3yYEHUS KypCa yJAIIUICA HAYYUTCS:

¢ HCIOJIb30BATh MOHSTHS, CBSI3aHHBIE C JIETMMOCTbIO HATYPAIbHBIX YUCET;

e BBIPAXKATh YKCJIA B DKBUBAJIEHTHHIX (hopMax, BbIOUpasi HauboJiee
MOAXOASIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYAIlUU;

e CpaBHUBATh U YIIOPSAIOYMBATH PAllMOHAIBHbBIC YHCIIA,

¢ BBITNOJIHATH BEIYUCIICHUS C PAllMOHATBLHBIMU YHCIIAMU, COUYETasi YCTHBIE U
MUChbMEHHBIE TPUEMBI BEIYUCIICHUHN, TPUMEHEHHUE KaJIbKYJIATOPA;

e HCIIOJIb30BATH MOHATUS U YMEHUS, CBA3AHHBIE C TPOMOPILIMOHATIBHOCTHIO
BEJIMYMH, IPOIIEHTAMH, B XOJI€ PEIICHUSI MaTEMaTUYECKHUX 3a7a4 U 3a]a4 U3
CMEKHBIX MIPEIMETOB, BBITIOJIHITH HECT0KHBIE PAKTUYECKUE PACUETHI;

e AHANM3HUPOBATH IPAPUKU 3aBUCUMOCTEN MEXy BETMUMHAMHU (PACCTOSTHUE,
BpEMsI; TeEMIIepaTypa H T.I1.).

o YYaluiics MOJYYUT BO3MOKHOCTD:

o NO3HAKOMUMbBCS C NOZUYUOHHBIMU CUCEMAMU CHUCTEHUS] C OCHOBAHUSMLU,
omauynvimu om 10;

o yanyoums u pazeums npeoCmasieHusi 0 HamypaibHblX YUCIAX U CBOLUCMBAX
oenumocmu,

o HAYYUMbBCS UCNOTIL30BAMb NPUEMBL, PAYUOHATUIUPYIOUJUE GLIYUCTICHU,
npuobpecmu Hasblk KOHMPOJIUPOBANb BbIYUCIECHUS, 8bIOUPASL NOOXOOAUULL
0J151 cCumyayuu cnocoo.



YucnoBsle U OyKBEHHBIE BbIpAXKEHUS. Y paBHEHUS
[Io oxOHYaHMK U3yYEeHUS KypCa yJAIIUICA HAYYUTCS:

e BBIIIOJIHATH OIICpaMU C YMCIIOBBIMHU BbIPAKCHUAMMU

e BBINOJHATH MpeoOpa3zoBaHus OyKBEHHBIX BhIPAXKEHHUH (PACKPBITHE CKOOOK,
MPUBEJICHUE TTOIO0HBIX CJIaraeMbIX);

e pPCHIIATb JIMHCHHBIC YpPaBHCHU:, PCIIATh TCKCTOBLIC 3a1a49U aJII‘C6paH‘leCKI/IM
MCTOOOM.

Y4dauuiics noJyduT BO3MOKHOCT:

e paszeunito npedcmaeﬂeHuﬂ o 6yK6€HHle BbIPAINCERUAX U UX npeo6pa306anuﬂx
C payuOHRAJTIbHbIMU YUCIAMU.

e 061a0emo cneyualbHbimMu npueMaMu peuterus ypaeﬂeﬂuﬁ, npumeHAno

annapam ypasHeHutl 05l peuenusi Kak meKkCcmosvlx mak u npakmuyeckKux
3a0a4

I'eomeTrpuueckue Gurypsl.
N3mepenne reoMeTpuyeCcKuX BEITUINH
[Io oOKOHYaHWK U3YyYEHUS KypCa yUAIIUICA HAYYUTCS:

e pPACIIO3HABATb HA YCPTCIKAX, pUCYHKAX, MOACIISX U B OKPYKAIOIMIEM MHPC
IIOCKHUC U ITPOCTPAHCTBCHHBIC TCOMCTPHYCCKHUC (bHprLI H UX 3JICMCHTHI,
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VYyamuiics mosy4uT BO3MOKHOCTD:

o HAYYUMbBCS BLIYUCTIAMb 00BEM NPOCMPAHCMBEHHBIX 20MEMPUUECKUX
Guzyp, cocmasneHHvix uz npsAMOoY20JbHbIX Napalienenunedos,

o Yenyoumos u pazeums NpeoCmasieHus 0 NPOCMpPaAHCIMEEHHbIX
2eomempuieckux ueypax;

e  HAYHYUMbCA NPUMEHANTb NOHAMUE pa3eé’pml<u 07151 bINOJIHEHUS
npakmudecKkux pacqémoe.

DJeMEHTbI CTaTUCTUKHU, BeposiTHOCTU. KoMOMHaTOpHbIE 3a1a4n
[Io oxOHYaHMK U3yYEHUS KypCa yJAIIUICA HAYYUTCS:

e HCIIOJIB30BATb HpOCTGfIIHH@ CITOCOOBI MNpCaACTaBJICHUA U aHAJIN3ad
CTaTUCTUUYCCKHUX NJAaHHBIX,

e pemiaTh KOMOMHATOPHBIC 3a1a91 HA HAXOXKICHUE KOJIMYECTBA OOBEKTOB WM
KOMOMHAIUHA.

Y4yamuiics noJy4duT BO3MOKHOCTD:



o npuobpecmu nepeoHAuAIbHLIL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU
npogedeHul Onpoca 0OUeCme8eHH020 MHEHUS, OCYULeCMBIAMb UX AHAIU3,
npeocmasisims pe3yibmamsl ONPoca 8 sude maodiuysl, OUASPAMMbL;

o HAYYUMbCS HEKOMOPLIM CREeYUAIbHBIM NPUEMAM PeueHUsi KOMOUHAMOPHbBIX
3a0auy.

2. Copepsxkanue y4eOHOro nmpeamMera
V kiaace
(6 4 B Hexeut10, Beero 204 4)
1. HarypajbHble yncia 1 mkajisl (184) .

Jlecatuunas cuctema cuuciienus. Pumckas nymepanusi. HatypanbHble yncna u ux
cpaBHeHHe. ['eomerpuyeckue (QUIypbl: OTpE30K, NpsMas, JIyd, TPEYTOJbHUK.
W3mepenne n nocTpoeHue 0Tpe3koB. KoopAMHATHBIN Ty4.

OcHoBHas HeJadb — CHUHCTCMATU3HUPOBATh H O606HII/ITB CBCICHHA O
HaTypaJIbHBIX YHCJIAX, IIOJIYYCHHBIC B HavyaJIbHOM IIKOJC, 3aKpCIIMTb HABBIKH
IMOCTPOCHUA U U3MCPCHHA OTPC3KOB.

VYyaiuecs: 3HaKOMATCA € JECATUYHOM MO3MLIMOHHOM CHCTEMOW CUMCIICHMSA M Ha
npyUMepe PUMCKHUX HU(P C HENO3UITUOHHOM CUCTEMOM CUMCIICHHSI.

Cucremaruzaiiysi CBEICHUN O HATypalbHBIX YHCJIaX MO3BOJISIET BOCCTAHOBUTH Y
yUalxcs HaBbIKW YTCHUS U 3alMCH MHOTO3HAYHBIX YHUCEJI, CPABHEHUSI HATypaTbHBIX
YyHCell, & TaKK€ HABBIKM WM3MEPEHUS U TMOCTPOEHUSI OTPE3KOB. BBOIUTCS MOHSTHE
JIBOMHOTO HEpaBEHCTBA. [Ipomomkaercss W3ydeHUE €IWHULl W3MEPEHWs JJIVHBI,
BpPEMEHH, CKOPOCTH, MACCHI.

B xonme W3ydeHHS TEMbI BBOIATCS ITOHSATHS KOOPAMHATHOIO JIyda, CIUHUYHOIO
OTpe3Ka M KOOPAMHATHI TOYKH. 3JIcCh HAuMHACTCS (HOPMHUPOBAHHE TAKUX BaKHBIX
YMEHUH, KaK YMEHHS HAYePTHTh KOOPJWHATHBIA JIyd U OTMETHUTh Ha HEM 3aJJaHHBIC
YKCJIa, Ha3BaTh YHCJI0, COOTBETCTBYIOIICE JAHHOMY JICICHHIO Ha KOOPIMHATHOM JIyue,
OIPEICIIMTD 10 KOOPAWHATAM PACIIOJIOKCHHE TOUEK OTHOCHTEIILHO APYT Apyra (IpaBee
-JIeBEe).

B 310i1 e TeMe MOXKHO NMO3HAKOMHTH YYAIIUXCS PEIICHUEM psAla MPOCTEHUIINX
KOMOMHATOPHBIX 33/a4.

2.CoxeHue M BbIYMTAHHE HATYPAJIbHBIX Yucesa (244).

CrnoxeHue 1 BBIYUTAHUE HATYPAIbHBIX YUCEIL, CBOMCTBA CIIOKEHUs. Perenue
TEKCTOBBIX 3a/1a4. YucnoBoe BoipakeHne. bykBeHHOE BbIpaxeHHE (BBIPAXKEHUS C
NEePEMEHHBIMM) U €T0 YHCIIOBOE 3HaUEHHE. Pellienne TMHEeNHbIX ypaBHEHUH, KOPEHb
YPaBHEHMUSL.

OcHoBHas HEJb — 3aKPCIIUTh U PAa3BUTH HABBIKU CJIOXKCHHS Y BBIYUTAHMS
HaTypaJIbHbIX YUCCII.

Hauunas ¢ 3ToM TeMbl OCHOBHOE BHUMAaHHE YACIHCTCA 3aKPCIVICHUIO aJITOPUTMOB
apI/I(I)MCTI/I‘—IeCKI/IX I[Cf‘ICTBHIZ Haa MHOIO3Ha4YHbIMHK YHCJIaMH, TaK KaK OHM HC TOJIBKO



UMEIOT CaMOCTOSITEJIbHOE 3HAYCHHWE, HO U SIBISIOTCA 0a3oi uid (OpMUPOBaHUA
YMEHUI POBO/IUTH BEIYUCIIEHUS C IECSITUYHBIMU JPOOSMHU.

B »10i1 Teme HaumHaercs aJIre6paI/IquKa51 IIOArOoTOBKA: COCTAaBJICHHC 6YKBGHHBIX
BBIpa}KeHI/Iﬁ I10 YCJIOBHIO 3a1a4, pCIICHUC ypaBHeHI/Iﬁ Ha OCHOBC 3aBUCUMOCTHU MCIKIY
KOMIIOHCHTaMM I[CﬁCTBPIfI (CJ'IO)KGHI/IG )41 BI)I‘-II/ITaHI/IC). anmnec;l JOJDKHBI ITIOHUMATh,
4qTO0 pCIIMTb YPABHCHHC — 3HAYUT HAMTH BCE €ro KOpHHA (I/IJ'II/I Y6€I[I/ITLCSI, 9TO 3TO
YPaBHCHUC HC UMCCT HU OJHOI'O KOpH}I)

3. YMHOKeHHe U AejIeHHe HATYpaJdbHbIX yncea(314.).

YMHOXKEHHE U JIeJIEHUE HaTypallbHbIX YHUCENl, CBOMCTBa yMHOXKeHUs. [leneHue c
octatkoM. Crenenp uwncna. KBagpar u kyO uyucina. CreneHb € HaTypajbHbIM
nokasareneM. PellleHne TeKCTOBBIX 3a7ad.

OcHoOBHasi I eJ1b — 3aKPENUTh U Pa3BUTh HABBIKH apU(PMETHUECKUX JACUCTBUN
C HATypAJIbHBIMU YHCIIAMH.

B sT0oM Teme MpoBOIUTCA LEJIEHANPABICHHOE PA3BUTHUE U 3aKPEIUICHUE HABBIKOB
YMHOKEHHUSI U JICJIEHWS] MHOTO3HAUHBIX YKCEN, MOPSIAOK BBIITOJHEHUSA ICHCTBUM,
HCIIOJIb30BaHHEe CKOOOK, NMPUKUIKA M OIICHKH PEe3yJIbTaTOB BBIYMCIICHUN. BBomsrcs
MOHATHS KBajapaTa W Kyba uwucia, crenmeHn umcia. Ilpomoimkaercs paborta 110
(hOpMHPOBAaHNIO HABBIKOB PEIICHMS YpaBHEHHH Ha OCHOBE 3aBHCHUMOCTH MEXKITY
KOMITOHEHTaMM JICMCTBUM.

Pa3BuBaroTCsi yMeHHs pemiaTh TEKCTOBBIE 3aJaud, TPeOyIolne MOHUMAHHS
CMbICJIa OTHOIIEHUH «0oiblIe Ha... (B...)», «KMEHBIIE Ha... (B...)», «U4TO OOJbIIIE
Ha... (B...)», «4TO MEHBIIIE HA... (B...)», a TaKXe 3aJ]a4yd Ha U3BECTHBIC YUYaIlUMCS
3aBUCHMOCTH MEXKIY BEIMYMHAMHU (CKOPOCTBIO, BPEMEHEM U PaCCTOSHHUEM;
IICHON, KOJMYECTBOM M CTOMMOCTHIO TOBapa W Jp.). 3aJaud pPeIIaroTcs
apudpmernyeckum crnocodbom. Ilpu pemieHMH ¢ TOMOIIBIO COCTaBICHUS
YpaBHEHHUH TaK Ha3bIBACMBIX 3aJa4 HAa YaCTH yYaIllUeCs BIEPBBIC BCTPEUAOTCS C
YpaBHEHUSIMHU, B JIEBYIO YaCTh KOTOPHIX HEM3BECTHOE BXOIUT JBAX/IbI. Perennto
TaKuX 3a7a4 MPEIIICCTBYIOT MPEeoOpa30BaHUS COOTBETCTBYIONMIUX OYKBEHHBIX
BBIPAKECHUI.

4. Ilnomaau u o0bembl (164.).

Boruncnenuss nmo dopmynam. [Ipsamoyronsauk. [lmomans mpsiMOyroibHHKA.
E nuaunies! mwiomnanei 1 oobema.

OcHOBHAf HeJ b — PAaCHIMPUTH IIPEJICTABICHUS yUalTUXCsl 00 U3MEpPEHUU
reOMETPUUECKUX BEIMYMH Ha NPUMEpPE BBIYUCICHMS IUIONMIAJe U 00bEMOB U
CHUCTEMATU3UPOBATh U3BECTHBIE UM CBEACHUA O €IMHUIAX U3MEPEHUS.

[Ipn M3ydyeHnn Tembl ydaluecsi BCTpedaroTes ¢ (hopMyaamMu, ONnpeAeionuMU
3aBUCUMOCTh MEXIYy BeluyuMHamMu. HaBbplkM BblUMCIEHUS 10 (popmynam
0TpabaThIBAIOTCS MPHU PEIICHUH T€OMETPUUYECKUX 337a4. 3HAYUTEIbHOE BHUMAaHHUE
yaensercs (pOpMUPOBAHMIO 3HAHUN OCHOBHBIX €IMHUI] U3MEPEHUS U YMEHUIO
IIEPEUTH OT OJHUX E€IMHUI[ K IPYIMM B COOTBETCTBUM C YCIIOBHEM 3a1aud. MOXKHO
MO3HAKOMHTH YUaIIUXCs C MOHIATHEM (aKTopHuaia.



S. OObIKHOBeHHBbIE APo0OH (294.)

OxpyxHOCTh U Kpyr. OObIKHOBEHHas ApoOb. HaxoxkneHune yactu OT 1eNO0ro U
nenoro mo ero yactu. CpaBHeHUE OOBIKHOBEHHBIX ApoOeil. ClokeHue U BbI-
YUTaHUE ApoOeil C OJMHAKOBBIMHU 3HAMEHATEIISIMH.

OcHoBHasl MeJdb — MO3HAKOMUTH YYAIIMXCSI C TIOHATHEM JIpoOU B 00bEME,
JIOCTaTOYHOM JIJIsl BBEJICHUS JIECATUUHBIX PO OCi.

B nanHOW TeMe M3y4yaroTcs CBEICHHS O APOOHBIX YHCIIax, HEOOXOAUMBIE IS
BBEACHUSA JECATHYHBIX npoOed. Cpeaun ¢GopMUPYEeMBIX YMEHHH OCHOBHOE
BHUMAHHE JIOJDKHO OBITh MPUBIICYEHO K CPABHEHUIO APOOCH C OJAMHAKOBBIMHU
3HaMEHATEIIMH, K BBIJACICHUIO I1eJ0M YacTH 4uciia. C IMOHMMaHHEM CMBICIIA
IpoOU CBsI3aHBl TPU OCHOBHBIE 33Ja4M Ha JAPOOU, OCO3HAHHOIO PEIICHUS
KOTOPBIX BKHO TOOUTHCS OT yUaTUXCSI.

6. decsatuunbie apodu. CiioxkeHre U BbIYUTAHUE AeCATUYHBIX APodei
(184.)

I[CCHTHLIHZUI I[pO6I>. CpaBHeHI/IG, OKPVYIUVICHUC, CJOXCHHC W BbIYHMTAHHUC
ACCATHYHBIX z[p06eﬁ. Pemenue TeKCTOBBIX 3ajJgayd.

OcHoBHasI 1eJdb — BBIPA0OTATh YMCHUS YHMTATh, 3aIIMChIBATh, CPABHHUBATh,
OKPYTJIATH JACCATUYHBIC IPOOH, BBIITOIHATH CIIOKEHHUE M BEIYUTAHUE JICCATUYHBIX
JIpoOei.

HpI/I BBCACHHUN JCCATHYHBIX I[p066171 Ba’>XHO I[O6PITI)C5I Y ydamuxcss YCTKOI'o
MNPESACTABIICHMA O ACCATUYHBIX pa3piaaax pacCMaTpUBACMBIX YUCCII, YMCHI/Iﬁ YuTaTh,
3aIlIMCbIBaTh, CPABHUBATH ACCATUYIHBIC I[pO6I/I.

[TomuepkrBasi CXOJICTBO ACUCTBUI HAJ NECATUYHBIMU APOOSMU C JIEUCTBUSIMU HAJ
HATYypaJIbHBIMU YHMCJIAMH, OTMEYAETCs, 4YTO CJIO)KEHUE JIECATUYHBIX JPOoOeii
MOAYMHAETCA IEPEMECTUTEIIBHOMY U COYETATEIIbHOMY 3aKOHAM.

Onpez[eHeHHoe BHUMAaHHC YACIBICTCA PCHICHHUIO TCKCTOBLIX 3a/la4 Ha CJIOKCHHUC U
BBIYUTAHUC, TAHHBIC B KOTOPBIX BBIPAXKCHBI ACCATUYHBIMU I[p06$IMI/I.

[Ipy u3ydyeHUM oOnepanuu OKPYIVICHHsS 4YHWCIa BBOAMUTCS HOBOE IMIOHSTHE —
«TPUONIKEHHOE 3HAYeHHE YKCIIa», OTpadaThIBAIOTCS HABBIKA  OKPYIJICHUS
JECATUYHBIX IPOOEi 10 3aIaHHOTO IECATUYHOTO pa3psia.

7.YMHOKeHHUE U JeJIeHue TecATUIHbIX apooei (184.)

YMHOXKEHUE U JIeTIeHne AeCATUUHBIX apobeii. [IpencraBienre 0ObIKHOBEHHOM
npobu B Buje AecatuaHon. CpeaHee apudmeTndeckoe HeCKOJIbKUX yrce. Pemenue
TEKCTOBBIX 3a/1a4.

OcHoBHas neJgb — BBIpa6OTaTB YMCHHA YMHOXKAaTb W ACIWUTb ACCATUYHLBIC
)IpO6I/I, BBIIIOJIHATE 3aJaHUsA Ha BCC ﬂCﬁCTBHH C HaTypaJlbHbIMH YHUCJIaMHU H
JACCATHYHBIMUA )1p06$IMI/I.

OCHOBHOE  BHMMaHHE  TNPUBJICKAETCA K  QJITOPUTMHYECKOM  CTOPOHE
paccMaTpuBaeMbIX BOMPOCOB. Ha HECIOXHBIX MpuMepax oTpadaThIBacTCs MPaBUIIO
IIOCTAHOBKM 3aIATOM B pe3yJibTare AeCTBUA. KpoMme Toro, mpoaoinKaeTcs: peleHue



TCKCTOBBIX 3a1a4 C JaHHbIMU, BBIPA’)KCHHBIMU ACCATHUIHBIMU I[pO6$IMI/I. BBOI[I/ITCH I10-
HATHUEC CPCOAHETO apI/I(i)MeTI/I‘ICCKOFO HCECKOJIBKHX YHCCII.

8. UHCTpyMeHTHI /11 BBIYUCICHUHA U u3MepeHui (224.)

HauanbHble cBeneHMsI O BBIUMCIECHHUSX Ha KanbkKyistope. I[IporienTtsl. OCHOBHBIE
3a71a4M Ha MpoueHThI. [Ipumepsl Tabmuil 1 quarpamMm. YTod, TpeyrojibHuK. Benuunna
(rpamycHass wmepa) yria. EnuHunbl u3MmepeHus yriioB. W3mepeHue yriios.
[TocTpoeHue yriia 3a1aHHOM BEJTMYUHBL.

OcHoBHasA neab — cpopMUPOBATh YMEHUS pelIaTh MPOCTEMIINE 3a4a4l HA
IPOLIEHTHI, BBITIOJIHATh U3MEPEHUE U 110 CTPOEHHE YIJIOB.

VY yudammuxcs BaXXHO BbIpa0OTaTh COAEPIKATEIbHOE IOHUMAHUE CMBICIA
TEPMHUHA «IpOLeHT». Ha 3Tol 0CHOBE OHU JOJKHBI HAYYUTHCS peliaTh TPU BUIA
3a/1a4 Ha MPOLIEHTHI: HAXOXJACHUE MPOLEHTA OT BEINYMHBI, BETUYUHBI 110 €€
IPOLEHTY, CKOJIBKO IPOLIEHTOB OJHO YUCIIO COCTABISET OT APYrOro.

[Iponoikaetcst pabota MO pacmo3HABAHUIO U U300PAKEHUIO T€OMETPUUYECKUX
¢buryp. BaxHo ynenuTh BHUMaHUE (OPMHUPOBAHUIO YMEHHUH MPOBOJIUTH
U3MEPEHUS U CTPOUTD YTIIbI, YTO IPUTOJUTCS MIPU U3YUYEHUU TEOMETPUH.

KpyroBeie amarpamMmbl [arOT TMPEACTABICHUS Yy4YalllUMCS O HaTJSTHOM
M300paKEHUN PpaCIpEeIeICHUs] OTIEIbHBIX COCTaBHBIX YacTel KakoH-HUOYb
BEJIMYMHBI. B yNpaKHEHHSIX CIEIyeT MIUPOKO HCMOJIb30BaTh CTATUCTHYECKUN
MaTtepual, myOoJIMKyeMbIi B ra3erax, >KypHajiax U UHTEpHETE.

B krnacce, o00ecrneyeHHOM HHTEPAKTUBHOW JIOCKOM, MOYKHO HAay4YUTh
IIKOJIBHUKOB ~ HMCIIOJB30BATh KOMIBIOTEpP Ui HATISAJIHOTO IPEACTABJICHUS
uH(pOopMaLKH.

9. IloBTOpenue. Pemenne 3agayu (124.)
VI kiaace

(6 4 B Hepeusr0, Beero 204 )
1. Jeanmocts uncena (194.)
Jenutenu u kpatueie yncna. OOmuit genurens u odiiee kpatHoe. [Ipuznaku
JemUMocCTH Ha 2, 3, 5, 9, 10. IIpocTeie u cocTaBHbIe uncia. Paznoxkenue
HaTypaJIbHOTO YMCJia Ha IPOCTbIE MHOKUTEIH.
OcHoéHas yenb — 3aBEPIINTh N3YYEHUE HATYPAIbHBIX YUCET, TOJATOTOBUTH
OCHOBY JIJISI OCBOEHUSI JICHCTBUN ¢ OOBIKHOBEHHBIMU JPOOSMHU.
2.CnoxeHue U BbIYUTaHMeE APo0deii ¢ pa3HbIMU 3HaMeHaTeassmMu (304.)
OcHoBHoe cBocTBO ApoOu. Cokpatienue apodei. [Ipuenenue apodeit k oOeMy
3HameHateno. [louaTre o HauMeHbIIeM O0IIEM 3HaMEHATelNe HECKOIbKUX APOOei.
CpaBHenue apo0Oeii. ClokeHue U BblYUTaHue apo0eii. PereHne TeKCTOBBIX 3a1ad.
OcHosHas yensb — BbIpaOOTATh MPOYHBIE HABBIKK MPeoOpa3oBaHus Apooeil,
CJIO’KCHUS U BBIYUTAHUS IPOOEi.
3. YMHOXkeHHe U JeJleHue 00bIKHOBEHHBIX pooei (344.)
YMHOXeHUE U eTieHne 0OBIKHOBEHHBIX Ipo0eii. OCHOBHBIE 3a/1a4H Ha IPOOH.



Ocnoenas yenb — BbIpadOTATh MPOYHBIE HABBIKK apU(PMETHUECKHUX JACUCTBUMN C
OOBIKHOBEHHBIMU APOOSIMU U pEllICHUs OCHOBHBIX 3aJa4 Ha Ipo0Ou

4. OTHOMIEeHUA U Mponopuuu (324.)

[Tponopuus. OCHOBHOE CBOMCTBO Mponopuuu. Pemienne 3agay ¢ noMOIIbIO
nponopiuu. [lousarue o npsiMoii 1 00paTHON MPONOPLIUOHATBFHOCTH BEJIMYHUH.
3anauun Ha nponopiuu. Macitad. @opMysibl JIMHBI OKPY>KHOCTH U TUIOIIAAH
kpyra. [lap.

Ocnognas yensb — chOPMUPOBATH MOHITHSI MIPOTIOPIIMU, IPIMON M 0OpaTHOM
MPONOPLHUOHAIBHOCTH BEJTUYHH.

5. IloJi0:kuTEILHBIE U OTPULATEIbLHBbIE unca (144.)

[TonoxutenbHbIe U OTpULIaTeNbHBIC yncia. [IpoTuBononoxkHbie uncia. Moaynb
YyHuCcla U €ro reomeTpudeckuii cmbici. CpaBHeHue uncen. Llensie yncna.
N300paxeHne yucesn Ha KOOpAUHATHOM mpsimoii. KoopauHara Toukw.

OcHogénas yenb — paclIupUTh MPEICTABICHUS YUAILINXCS O YUCIIE TyTEM BBEACHUS
OTPULIATENBHBIX YUCET.

6. Ci10:keHHE ¥ BbIYMTAHME MOJI0KUTEIbHBIX M OTPHLATEIbHBIX YHcesa (174.)
CrnoxeHue U BBIYMUTAHHUE MOJIOKUTEIBHBIX U OTPULATEIbHBIX YHCEL.

OcHosHas yenb — BbIpabOTATh MPOYHBIE HABBIKU CIIOXKEHUS U BEIUUTAHUS
MOJIOKUATENIBHBIX U OTPULIATEIBHBIX YHCE]L.

7. YMHOKEeHHE U JieJIeHHe MOJ0KUTEIbHBIX U OTPUIATEIbHBIX Yuces (154.)
YMHOKEHHE NECATUYHBIX MOJOXKUTEIBHBIX U OTpUIIATENbHbIX unceln. [TousTue o
panuoHaIbHOM YKciie. JlecaTHuHOe TpUOInKeHne OOBIKHOBEHHOM APOOH.
[IpumMeHeHne 3aKOHOB apu(PMETHUECKUX JEUCTBHUM JIJIS1 pallMOHATIN3ALUH
BBIYHCIICHUMN.

OcHosnas yenb — BbIpabOTaTh MPOYHBIC HABBIKK apUPMETUUECKUX TCUCTBUM C
MOJIOKUTENIbHBIMU M OTPULIATEIIbHBIMU YUCIIAMHU.

8. Pemienune ypaBHenni (194.)

[Ipocreiime mpeoOpa3zoBaHus BEIPAKEHH: paCKphITHE CKOOOK, MPUBEICHNE
NMOJOOHBIX ciiaraeMbixX. Perienre nmuHeHbIX ypaBHeHHH. [IpuMepsl pereHus
TEKCTOBBIX 33/1a4 C MOMOILBIO JINHENHBIX YPABHCHUMU.

OcHosHas yenb — MOATOTOBUTH YUYAIINXCSI K BBITIOTHEHUIO MPe0Opa30BaHUIMA
BBIPAKCHUH, PELICHUIO YPABHEHHU.

9. KoopanHatsl Ha mi1ockocTH (134.)

[TocTpoeHue nepneHuKysapa K IpsiMoi U apaieSIbHBIX MPSMBIX C TOMOIIBIO
YEPTEKHOTO TPEYroabHUKA U JTUHEHKH. [IpsiMoyronpHas cuctema KOopArHAT Ha
MJIOCKOCTH, a0dciucca U opAruHaTa Touku. [IpuMepsl rpa@ukoB u 1uarpaMm.
OcHogéHas yenb — NTO3HAKOMUTD YYaIlIMXCsl C IPSIMOYTOJIbHON CUCTEMON
KOOPAMHAT Ha IJIOCKOCTH.

10. IloBTOpenue. Pemenue 3a1a4.(64.)



Temaruueckoe IJIAHUPOBAHHC

OcHOBHOE cojiepKaHue Mo TeEMaM

XapaKkTepucTUKa OCHOBHBIX BHJIOB J€SATEIBHOCTH YUCHHKA (HA YPOBHE YUYEOHBIX JICHCTBHIN)

5 kaace

IHoBTOpenue (54)

Hamypanvnule uucna u wkanwl (18 u)

JlecaTuuHasi cCUCTEMa CUMCIICHUSI.
Pumckas nymeparnus. Apud-
METHYECKHUE JEUCTBUS HA
HATypaJbHBIMU YHUCIIAMHU.

OmnuceIBaTh CBOMCTBA HaTypaJbHOI'O psAaa. YuTaTh ¥ 3aNKUCHIBATH HaTypaJIbHbIC YHUCJIA,
CpaBHHUBATH U YIIOPAOAOYUBATH HUX. YuTaTh ¥ 3aIUCHIBATh YKCia B HGHOBHHHOHHOﬁ CHCTCMC
CUHMCIICHHUA (pHMCKaiI HYMepaI_[I/IH). BBINOJIHATE BBIYMCICHUS C HaTypaJdbHBIMHA YHUCJIAMU,.

['eomerpuyeckue Gurypsr:
OTPE30K, IpsiMasi, JIyY,
MHOTrOYTroJIbHUK. VI3MepeHue u
MMOCTPOCHUE OTPE3KOB.

Pacnio3naBaTh Ha uepTexax, pUCyYHKax, B OKPYXaloLIeM MUpPE T€OMETpUUYECKUE QUTYPBHI.
[TpuBOIUTH MpUMEPHI aHAJIOTOB B OKpY>karolieM Mupe. M300paxaTs reoMmeTpuieckue
¢Gurypsl ¥ UX KOHQUTYpaLUU OT PYKH U C UCTIOIb30BAHUEM UYEPTEKHBIX HHCTPYMEHTOB.
N306paxxkath reomeTpuueckre GUrypsl Ha KieTyaTon Oymare. I3MepsaTh ¢ MOMOIIbIO
WHCTPYMEHTOB U CPaBHUBATh  JJIMHBI OTPE3KOB. CTPOUTH OTPE3KH 3aJaHHOU JIJTMHBI C
MMOMOIIBIO JTUHEUKH.

KoopaunatHbli s1yy.

3HaTh NOHATHE KOOPAMHATHOTO JIy4a, CAMHUYHOTO OTPE3KA U KOOPANHATHI TOYKH. Y METh
HA4YEePTUTh KOOPJAMHATHBIM JIy4d U OTMETUTh HA HEM 33aJJaHHBIC YKCIIA, HA3BAaTh YHUCIIO,
COOTBETCTBYIOIIEE JAHHOMY IITPUXY HA KOOPAUHATHOM JIyYe.

Cnooscenue u evluumanue namypanvnolx uucen ( 24u)

Apudmernueckue 1eHCTBUS
(ciioeHue U BhIYMTAHUE) HaJl
HATypaJbHbIMU YHCIIAMHU.

BBITIOIHATE CII0KEHUE U BEIUMTAHUE C HaTypaJbHBIMHU Y CJIaMU.

CBoICTBA CII0KEHUS:
MepEMECTUTENHHOE,
codeTaTeabHoE,

®opMyIHpoOBaTH CBOMCTBA apu(METUUYECKUX JACHUCTBUH, 3aMMCHIBATh UX C MIOMOIIbIO OYKB,
peoOpa3oBbIBATh HA UX OCHOBE YKCIIOBBIE BBIPAKEHUS.




pacipcacinuTCIIbHOC.

Pemenue TeKCTOBBIX 3a/1a4
apuMeTruyecKuM crocooom.
MaremaTudeckue MoIeIu
peanbHbIX CUTYyalui (IOArOTOBKA
ydalmxcs K peuieHuro 3aaa4y
anredOpandyeckuM METOJIOM).

Pemmats TekcToBbIe 3a1aun apupMeTHaeckuM crnocodom. CocTaBisTh rpaduueckue u
aHAJIMTUYECKHE MOJENN peaabHbIX cuTyalrii. COCTaBiIsATh anredpandecKue MoIeIH
peallbHbIX CUTYyallui. AHaIU3UPOBATH U OCMBICIUBATH TEKCT 3aJ]a4M, U3BIICKATh
HE00X01MMYI0 HH(OPMAIIIIO, MOJIEIUPOBATh YCIOBUE C TOMOILBIO CXEM, PUCYHKOB,
peallbHbIX IPEIMETOB; CTPOUTD JIOTHUECKYIO LIEMOUKY PACCyKICHUHN; KPUTHUECKU
OLIEHUBATh MOJyYEHHBIA OTBET, OCYIIECTBIISATH CAMOKOHTPOIIB, IPOBEPSS OTBET HA
COOTBETCTBHUE YCIOBHIO.

BykBeHHbBIE BBIpaKEHHS
(BBIp@yKEHUS C TIEPEMEHHBIMHU ).
YucnoBoe 3HaueHHE OYKBEHHOTO
BBIPAKECHUSA. Y IPOLLIECHUE
BBIpAXEHUM (MMPOCTEHIINE CITydan
MPUBEICHUS TOAOOHBIX
cllaraeMaix).

VYpaBuenue. KopeHb ypaBHEHUS.
Pemenune ypaBHeHn METOIOM
OTBICKaHUS HEU3BECTHOTO
KOMITOHEHTA JEHUCTBUSA
(mpocreiiime ciryyan).

UuTaTh 1 3aNIUCHIBATH OYKBEHHBIE BBIPAXKEHUSI, COCTABIISITH OYKBEHHBIE BHIPAXKCHUS 110
YCIIOBUSIM 3aJ1a4. BBIMOMHATE mpocTeiime npeodpa3zoBaHusi OYKBEHHBIX BbIPAKECHHIA.
BbIyucisaTh uncnoBoe 3HaUeHHEe OYKBEHHOTO BRIPAKEHUS MTPH 33JJaHHBIX 3HAUYCHUAX OYKB.
Pewiats ypaBHEHUSI METOJIOM OTBICKAHUSI HEU3BECTHOIO KOMIIOHEHTA JEHCTBHS
(mpocteiimue ciydan). COCTaBIsATh ypaBHEHUS IO YCIOBHIM 3aj1a4.

Ymnuoorcenue u oenenue namypanovnvix yucen (31 u)

Apubdmernueckue 1edCTBUS
(YMHOX€EHUE U JIeJIeHHE) Ha
HATYpaJIbHBIMHU YHCIIAMH.

BrInoaHaTh YMHOKCHHUC U NCIICHUC MHOI'O3HAYHBIX YU CCII. YMeTh pelIaTb YpaBHCHHUA Ha
OCHOBC 3aBUCHUMOCTH MCKAY KOMIIOHCHTaAMMU.

JleneHne ¢ OCTaTKOM.

BbI1oHATE ACJIICHUC C OCTAaTKOM IIPpH PCIICHUHN 3aa4 U UHTCPIIPCTHUPOBATEL OTBCT B
COOTBCTCTBHUHU C IMOCTABJICHHBIM BOIIPOCOM.

CBo#CTBa YMHOKEHHS.

dopMyIHpoBaTh CBOMCTBA apu(METUUECKUX JACHUCTBUH, 3aMMCHIBATh UX C MOMOIIbIO OYKB,
IpeoOpa3oBbIBaTh HA KX OCHOBE YHCIIOBbIE BHIPAYKEHUSI.




Crenenn uncna. Kagpar u ky0
quca.

3HaTh MOHATHE CTETEHHU (C HATypalbHBIM MOKa3aTelaeM), KBajapara 1 Kyda yucia. YMeThb
BBIYHCIIATH KBaJpaT U KyO HATypaJbHBIX YUCE.

Pemenue TEKCTOBBIX 3ajJa4.

YMeTb perath TeKCTOBBIC 3a/1a4H, TPEOYIOIHME TOHMMAaHHUSA CMBICIIA OTHOIIICHUH «OO0JIbIIIe
Ha...(B...pa3)», KMEHbIIIE Ha...(B...pa3), a TaK K€ 3aJa4ll Ha U3BECTHBIC yUaIIUMCS
3aBUCUMOCTH MEX]Ty BEIMUUHAMH (CKOPOCTHIO, BPEMEHEM U TIPOHICHHBIM ITyTEM; IIEHOM,
KOJIMYECTBOM M CTOMMOCTBIO TOBapa u Jip.).

Inowaou u o6vemot (16 u)

[TonsiTve O MIOLIAAN MIOCKUX
¢uryp. PaBHococTaBneHHbIE U
paBHOBEJIMKUE (DUTYPBI.
[lepumerp u momaab
npsiMoyrosbHUKa. [Inomans
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
TUIOMIA/1b TPOU3BOIHHOTO
TpeyrojbHUKa. Beraucnenue mo
dhopmynam. EnuHuIe! miomaaen.
O6bem tena. PopMyibl 00beMa
MPSIMOYTOJIBHOTO TIapaJuIeTIeu-
nena, Kyoa.

BeruucisaTs miomany KBaapaTros, IPsIMOYTOJIbHUKOB, TPEYTOJIbHUKOB. BbIpakaTts 0HU
€AVHUIIBI U3MEPEHMSI IUIOIIAIN YEPE3 APYTHE.

N3roraBnuBaTh NpsIMOYTOJIbHBIN MapajieenuIe]] U3 pa3BepTk. Berauciate o0bemMbl Kyda
U IIPSMOYTOJILHOTO MapaieNenuIieia, UCroib3ys GopMyIibl o0bema Kyda u
IpSIMOYTOJIBHOTO Tapajuieenunena. Beipaxars 01HU €MHUIIBI 0O0beMa Yepe3 ApyTrue.
HccnenoBarh 1 ONUCHIBATh CBOMCTBA FEOMETPUUECKUX QUTYD (IIOCKUX U
IPOCTPAHCTBEHHBIX ), UCIOJIb3YsI SKCIIEPUMEHT, HAOIIOIEHUE, U3MEPEHUE, MOJIETUPOBAHHME.
MonenupoBaTh reoMeTpruuecKue 0OBEKTHI, UCIOJb3Ys Oymary, MIacTUIIMH, IPOBOJIOKY U Ap.

Ooviknoeennvie Opoou (29 u)

OKpyX HOCTb U KpPYT.

3HaTh MOHATHS OKPY>KHOCTH U KpYra, paanyca, TuameTpa, LIeHTpa.

OcHOBHOE CBOMCTBO JIpOOHU.
CpaBHeHue apo0eii.
Apudmernueckue 1eHCTBUS C
OOBIKHOBEHHBIMU JPOOSMHU:
CJIOKEHHE U BbIUMTAaHUE IpO0eit C
OJIMHAKOBBIMU U C Pa3HBIMU
3HaAMEHATeJISIMU (TIpOCTeHIIne

MogenupoBaTh B rpaduuecKoi, MpeIMEeTHOU (opMe MOHITHUS U CBOMCTBA, CBSI3aHHBIC C
MOHSATHEM OOBIKHOBEHHOM Apoou. DopMyIupoBaTh, 3aIUCHIBATh C MOMOUILIO0 OYyKB
OCHOBHOE CBOMCTBO JpOOH, MTpaBUiia U3y4aeMbIX ACHUCTBUI C OOBIKHOBEHHBIMU JAPOOSIMHU.
[TpoBOIUTH HECTIOKHBIE UCCIIEIOBAHUS, CBA3aHHBIE CO CBOMCTBAMHU JPOOHBIX YUCEII,
OIUPAsICh HA YUCIIOBBIE SKCIIEPUMEHTHI. BBIMOIHATH BEIYUCICHHS ¢ OOBIKHOBEHHBIMU
JTPOOSIMHU.




ClTy4au), YMHOKCHHUC H JICJICHUE
0OBIKHOBEHHOM JpOoOH Ha
HATypaJbHOE YHCJIO.

Haxoxnenune gyacTa OT 1IEJIOT0 U
[EJIOTO 10 €r0 YacTH B IBa
Tpruema.

PemaTe TekCcTOBBIE 3a1a4H, COACpIKAITUE APOOHBIC JaHHBIC (B TOM YHCIIC U U3 PEATbHON
NpakTUKK). Pemath 3a71a4uu Ha HaX0XKIEHUE YaCcTH OT 1I€JIOTO U IIeJIOTO MO €ro YacTH,
OMHPAsICh HA CMBIC] TIOHATHS IPOOH.

Jecamuunvie opoou. Cnorcenue u epluumanue oecaAmuyuHvix opooeii (18 u)

CpaBHeHUE JECATUYHBIX APOOEH.

OxpyrieHue AecITUYHbIX IPOOEH.

Apudmernueckue 1eHCTBUS
(CJOKEHHE U BEIYMTAHUE) C
JECATUYHBIMH JIPOOSIMHU.
[IpencraBieHue neCATUYHOU
poOHU B BUJIe OOBIKHOBEHHOM
poOU 1 OOBIKHOBEHHOU B BUJIE
JNECATUYHOM.

3anuchiBaTh U UYUTATH JACCATUYHBIE ApoOu. CpaBHUBATH U YIIOPSAI0YMBATH JIECITUYHBIC
JpoOu. BIMOIHSITE BEIYUCICHUS C JECATUUHBIMU IPOOSIMU (CIOKEHHUE U BEIYUTAHUE).
[IpencraBnaTh AeCATUYHOMN ApOOU B BHI€ OOBIKHOBEHHOM ApoOU U 0OBIKHOBEHHOMU B BUJIE
JNECATUIHOM.

Pemienne TeKCTOBBIX 3a1a4
apu(PMETUYECKUM CITIOCOOOM.
MartemaTuuecKkue MoJICIn
peanbHbIX CUTYyalui (MOArOTOBKA
y4almxcs K perieHuo 3aaa4y
anredOpandyeckuM METOJI0OM).

PemaTe TekcToBbIE 3a1a4K apudMeTrueckum criocooom. CocTaBidaTh rpadudecKkue u
aHATMTHYECKUE MOJICITN peallbHbIX cuTyaruii. COCTaBJIATh alnredpandecKue MoIeu
peaNbHBIX CUTYallnid. AHAJIU3UPOBATH U OCMBICIUBATH TEKCT 3a/1a4H, U3BJICKATh
HEOOXO0MMYI0 HH(POPMAIIHIO, MOACINPOBATH YCIOBUE C MTOMOIIBIO CXEM, PUCYHKOB,
pEeaNbHBIX TPEIMETOB; CTPOUTH JIOTUUYECKYIO METIOYKY PACCYKIACHHUN; KPUTHICCKH
OIICHMBATh TIOJYYCHHBIN OTBET, OCYIIECTBIISITH CAMOKOHTPOJIb, POBEPSISI OTBET HA
COOTBETCTBHE YCIOBHIO.

Ymnoorcenue u oenenue oecamuunvix opooeit (29 u)

Apudmernueckre 1eHCTBUS
(COKEHHE U BEIYMTAHUE) C
JECSITUHYHBIMU JPOOSIMH.

YMeTh BBINOJIHSTh YMHOXCHHNEC U JCJICHUC JCCATUIHBIX 11p06el?1. BbIITOIHATE BEIUMCICHUS C
ACCATHNYHBIMHA I[pO6$IMI/I. BreinoaHsaTh 3aJaHus Ha BCC HeﬁCTBHH C HaTypaJIbHbIMH YHUCJIaMH U
ACCATNYHBIMHA I[pO6$IMI/I.

Cpennee apudmernyeckoe

YMeTb Hax0IUTh cpeaHee apu(PMEeTHIEeCKOe HECKOIBKIX YUCEN.




HCCKOJIbBKHX YHCCII.

Pemenune TEKCTOBBIX 3ajJa4.

YMeTh peIaTb TCKCTOBBIC 3a1a4 C JaHHBIMHA, BBIPAKCHHBIMU JCCATUYHBIMU I[p06SIMI/I.

Hucmpymenmul ona évtuucnenuit u usmepenui (22 u)

HauanbHbIe cBelneHns O
BBIUHCIICHUAX HA KAJIBKYJISATOPE.

YMETh BBINOJHATH MPOCTEHIINE JEUCTBHS HA KAJIbKYJISITOPE.

Haxoxnenue npouenra ot
BEJIMYMHBI, BEJIMYUHBI 110 €€
MPOLICHTY.

OOBSICHATB, UTO TaKOE MPOIEHT. [IpencTaBasaTh MPOIeHTH B APOOSX ¥ IpoOU B MPOIICHTAX.
OcymiecTBnsaTh nouck nHGopmaruu (8 CMU), conepxalieit JaHHbIE, BRIPAXKEHHBIE B
MPOIIEHTAX, HHTEPIPETUPOBATh UX. PermaTe 3a1aun Ha MPOLEHTHI (B TOM YHUCJIE U3 PealbHOMN
MPAKTUKU ): HAXOJUTh HECKOJIbKO MPOIIEHTOB OT KaKOW-JI1M00 BETMYMHBI; HAXOAUTh YUCIIO,
€CJIM U3BECTHO HECKOJIBKO €r0 MPOLEHTOB; HAXOAUTh CKOJIbKO MPOLEHTOB OJIHO YHUCIIO
COCTABJISIET OT APYTOTO.

[Tpumeps! TaOIUIL U TUATPAMM.

HMmeTh nipeAcTaBiICHUE O HATJIAIHOM U300pa)KEHUU pacpeieSICHUsI OT/IETbHBIX COCTABHBIX
qyacTell KaKoW-HUOY/Ib BETMYUHBL. Y METh CTPOUTDH JTUArPAMMBI.

VYron. Bennunna (rpagycHas
Mepa) yria. YepTexkHbIN
TpeyroJbHUK. M3Mepenue yrios.
[TocTpoenue yria 3ajanHOM
BesnunHbL. [Ipsmont yroa. Octpeie

Y Tynble yribl. Pa3BepHyTHIN yrod.

buccekrpuca yrina. CBOKWCTBO
OMCCEKTPUCHI yTJa.
TpeyronsHuk. Buasl
TpeyroJbHUKOB. CymMma yriioB
TPEYTOJIbHUKA.

N3mMepsATh ¢ MOMOIIBI0 HHCTPYMEHTOB U CPABHUBATh BEJIIMYUHBI YTIIOB. CTPOUTH YIJIbI
3aJJaHHOW BEJIMYMHBI C IIOMOIIBIO TpaHCcHopTrpa. Pacrio3naBaTe Ha yeprexax, puCyHKax
IpsIMBIE, PA3BEPHYTHIE, TYNBIE U OCTPBIE YTJIbI.

HaxoauTe HEN3BECTHBIN YIrOJI TPEYTOJIbHUKA, UCIIOJIB3YSl CBOMCTBO CYMMBI YIJIOB
TPEYTOJIbHHUKA.

Iloemopenue. Pewenue 3a0au (12 u)

6 KJacce

IToBTOpeHue (54)




Henumocms uucen (19 u)

JlemuMOCTh HaTypabHBIX YUCE].
IIpu3Haku nenumocTy Ha 2, 3, 5,
9, 10. IIpocTble 1 coCTaBHBIE
yucia. PaznoxeHue HaTypajIbHOTO
Yycja Ha IPOCThIE MHOKUTEIIH.
HauOospmmii o0 JeIUTENb U
HavMEHbIIIee 0011Iee KpaTHOE.

dopMyIHpOBaTH OMPEEICHUS ASIUTENS U KPATHOTO, MPOCTOTO0 U COCTABHOTO YHCIIA,
CBOMCTBA U MIPU3HAKH JIETUMOCTH.

Jloka3bIlBaTh U OMPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB YTBEPKICHUS O JICTUMOCTH
yucen. KnaccuduiupoBats HaTypaibHbIE ynciia (Y€THBIE, HEUETHBIE, 10 OCTaTKaM OT
neneHus Ha 3 u T.11.) @opMyaupoBaTh MPU3HAKK IeTMMOCTH Ha 2, 3, 5,9, 10, 4 u 25.
[TpuMeHsTh IpU3HAKU AEIMMOCTH, B TOM YHUCJIE IIPU COKpallleHuu apoOei. Mcnons3oBaTh
MPU3HAKH JIETUMOCTH B PACCYXKACHUSIX.

HccenmenoBath NpOCTEUIIINE YACIOBBIE 3aKOHOMEPHOCTH, IPUBOAUTDH YUCIOBBIE
HKCIIEPUMEHTHI ( TOM YHCJIE C UCII0JIb30BAaHUE KOMIIBIOTEPA).

Cnoswcenue u evluumanue opooeii ¢ pasuvimu 3Hamenamenamu (30 u)

OCHOBHOE CBOMCTBO JIpOOHU.
CoxkpartiieHue apo0ei.
[IpuBenenue apodei k odiEeMy
3HamMeHareno. CpaBHEHUE
npooOeii. Apudmernueckue
JENUCTBUA ¢ OOBIKHOBEHHBIMU
TPOOSIMU: CIIOKEHUE U BBHIYUTAHUE
npobeit ¢ pa3HbIMU
3HaMEHATEeJSIMU (CITy4au,
TpeOyroIe MPUMEHEHUS
anroputma oteickanust HOK).

3HaTh OCHOBHOE CBOMCTBO JIpOOU, IPUMEHSTH €0 I COKpalleHus: Apooeil. Y MeTh
MPUBOJUTH JpoOU K HOBOMY 3HAMEHATEI0. ¥ METh MPUBOAUTH APOOHU K 00IIEMy
3HameHarelno. [IpeacTaBiasaTe qecaTUHYHON IpoOU B BUJIe OOBIKHOBEHHOU JpoOU U
OOBIKHOBEHHOM B BUJIC JIECATUYHOM, HAXOUTh JIECITUUHBIC MPUOTMKEHUSI OOBIKHOBEHHBIX
TpoOeii.

BBITIONHATH BRIUMCICHUSI C OOBIKHOBEHHBIMU APOOSIMU: CI0KEHNE U BEIYUTAHHE
OOBIKHOBEHHBIX JIpOOEH U CMEIIaHHBIX YHCEIL.

PemaTe ocCHOBHBIE 33/1a4 Ha IPOOU, B TOM YHCIIC 33/1a4U C MPAKTUYECKUM COJICPKAHUEM.
[TpumeHsTh pa3auvHbIe CIIOCOOBI pEIIEHUsI OCHOBHBIX 3a71a4 Ha IPOOH.

Ymnoorcenue u oenenue ooviknosennvix opooeit (34 u)

YMHOXXEHHE U JICJICHUE
O0OBIKHOBEHHBIX APOOEH.
OcHOBHBIE 3a7]a4H Ha APOOH.

BbINONHATH BRIUKCIEHUS ¢ OOBIKHOBEHHBIMU APOOSIMU: YMHOKEHUE U JICTICHHUE
OOBIKHOBEHHBIX JIpOOei U CMEIIaHHBIX YHCElL.

PemaTe OCHOBHBIE 33/1a4 Ha IPOOU, B TOM YHCJIE 33]I1a4 C MPAKTUYECKUM COJIEPKAHUEM.
[TpumeHsTh pa3au4Hble CIOCOObI pEIEHUS] OCHOBHBIX 3a7a4 Ha qpoou. [IpuBoauth
IpUMEpHI 3a]1a4 Ha HaX0XKJI€HNE ApoOU OT YKMCJIA, YHUCIIO IO 3aJaHHOMY 3HAaYEHHIO €T0




I[pO6I/I. AHaJII/I?)I/IpOBaTB N OCMBICIIMBATH TCKCT 3a1a4, Apr'yMCHTHPOBATH U IIPC3CHTOBATH
PCIICHUA.

Ommnowenun u nponopuyuu (32 u)

OTHo1IEHNE, BBIPAKEHNE
OTHOILICHUS B MPOIIEHTAX.
[Tponopuusi. OCHOBHOE CBOWMCTBO
nponopuuu. [IponopuronanbHbie
1 00paTHO MPONOPLUUOHATBHBIE
BEJIMYMHBL. 3a/1a4M HA TIPOIIOPLIUH.

dopMyupoBaTh onpeeiIeHUe OTHOIIeHH yncell. [loHuMaTh 1 00BSICHATD, YTO TOKA3bIBACT
OTHOILIEHHE JIBYX YUCEJ. 3HATh OCHOBHOE CBOMCTBO MPOMOPLIHH.

AHanM3upoOBaTh U OCMBICIUBATH TEKCT 3aJa4l, U3BJIEKAaTh HEOOXOAUMYIO0 HH(POPMALIUIO,
MOJEIUPOBATH YCIOBUE C IOMOIIBIO CXEM, PUCYHKOB, PEAJIBHBIX IPEAMETOB; CTPOUTH
JIOTUYECKYIO LETOYKY PACCYKACHUN; KPUTHUECKH OLICHUBATD IMOJyYECHHBIN OTBET,
OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET HA COOTBETCTBUE YCIIOBUIO.

Pemrats 3aaum Ha JeNeHUE YUCE U BEJIMYUH B TAHHOM OTHOUIEHUH, B TOM YHUCJIE 3a/1a4U
PaKTUYECKOI0 Xapakrepa. PopMyaupoBaTh OTIIMYKE MPSMO U 0OpATHO
IPONIOPUHOHAIBHBIX BEIWYUH. [[pUBOAUTE MpUMEpHI BEIMYNH, HAXOMSIIUXCS B IIPSAMO
IPONOPLUUOHATIBHON 3aBUCUMOCTH, 0OpaTHO MPONOPLHUOHAIBHON 3aBUCUMOCTH,
KOMMEHTHPOBATh IpUMeEPHbL. OnpeesnsaTh 0 YCIOBHUIO 3a/1a4M, KAKUE BEJIUYHMHBI SBITIOTCS
IpsIMO IPONOPLUOHATIBHBIMU, OOPATHO MPONOPLIMOHATIBHBIMY, a KAKUE HE ABJISIOTCA HU
TEeMH, HU JpyruMu. Pemars 3a1aum Ha npsiMyro U 0OpaTHYIO MPONOPLHUOHAIBHOCTD. Pemarts
TEKCTOBBIE 33J1a4U C IIOMOUIBIO MPOIIOPLMH, OCHOBHOT'O CBOWCTBA IPOIOPLIH.

Macmtab. @opmysbl JITMHBI

OKPYXHOCTH M TUJIOIIAAN Kpyra.
[ap.

3HaTh, 4TO Takoe MaciTad. CTpOUTH ¢ MTIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB OKPY>KHOCTb,
Kpyr. OnpeaensTh JJIMHY OKPYKHOCTH IO TOTOBOMY PUCYHKY. Mcrons3oBaTh hopmyiny
JUTMHBI OKPYKHOCTH TIPY PELICHUU MPAKTUYECKUX 3a7ay. OnpenensiTe Mo roTOBOMY PUCYHKY
IJIOIIA/Ib KPYTa, IO lb KOMOMHUPOBAaHHBIX (uryp. Mcnosib3oBath GopMysy miomaam
Kpyra IpH pelieHnH NPaKTUIeCKuX 3a7a4. Berauciaste 00beM 11apa u mioniaab
MOBEPXHOCTH C(Ephl, UCTIONIB3YS 3HAHUS O TPUOTMKEHHBIX 3HAYCHUSX YUCET.
AHanM3upoBaTh 33/1aHUS, APTYMEHTUPOBATH U MIPE3EHTOBATH PELICHUS.

HaxoauTe nHpOpManuio 1Mo 3aJaHHON TeMe B HCTOYHUKAX Pa3IMIHOr0 THNA. Vcroas30BaTh
KOMITBIOTEPHOE MOJECIIMPOBAHUE U DKCIIEPUMEHT JJIs1 U3YUEHUSI CBOUCTB OKPYKHOCTH.

Ilonoxcumenvnvie u ompuyamenvhwvle yucaa (14 1)

HGHBIC quciaa. IIOJO0XUTCIIbHBIC,

[IpuBOANTE MPUMEPHI UCIIOIB30BAHUS B OKPYKAIOIIEM MUPE MOJI0KUTEIBHBIX U




OTpULIATEIbHBIE U HYJIb. MOAYITh
(abcosroTHAs BEJIMYMHA) YKCIia U
€ro reOMETPUYECKUNA CMBICIT.
CpaBHeHME palMOHAIbHBIX YHCET.
N300paxeHue yncen Ha
KOOPAUHATHOM MPSMOM.
Koopannara Touku.

OTpHUIIATEIBHBIX YHCEll (TEMIIEpPaTypa, BRIMTPBILI-IIPOUTPHILI, BhILLIE-HUKE YPOBHS MOPS U
T.11.) Pacnio3HaBath HaTypalnbHbIE, 1IEJIbIE, IPOOHBIE, MOJOKUTEIbHBIE, OTPUIIATEIIbHBIC
yucia. CTpouTh KOOPAUHATHYIO MPSIMYIO IO alrOpUTMY (MIpsiMast, ¢ YKa3aHHBIMU Ha HEl
HayaJoM OTCuéTa, HalpaBJICHUEM OTCUYETA, U €AUHUYHBIM OTPE3KOM).

N306paxaTh TOUKaMH KOOPINHATHOU MPSIMOM TOJIOKUTENbHBIE U OTPUIIATENIbHbIC
parroHaibHbIe Yncia. BeimonuaTe oOpatHyto onepaiuio. [loHnMaTe 1 IpuMEHSTh B pedH
TEPMHUHBL: KOOPJAWHATHAS NIPsAMast, KOOPAMHATA TOYKH HA MPSIMOM, IMOJIOKUTEIBHOE YUCIIO,
OTPULIATENBHOE YHACIIO. AHAIM3UPOBATh 33/1aHUS, APTYMEHTHUPOBATH U IIPE3EHTOBATh
peleHus.

XapakTepu30BaTh MHOXKECTBO HATYPAIBHBIX YUCE, IEIBIX YUCET, MHOKECTBO
panroHaNbHbBIX yKcell. [[JoHnMaTh U TPUMEHSITh TEOMETPUUECKAN CMBICIT ITIOHATHS MOIYJIS
yucia. Haxonute Moaysb gjanHoro uncia. OObICHSITh, KAaKUe YMCIIa Ha3bIBAIOTCS
IIPOTUBONOJIOKHBIMU. HaXoauTh 4nCi10, MPOTUBOIIOI0KHOE JAHHOMY YHCITY. BBIOIHATH
apu(meTryecKue IpuMepsl, CoAepKaIiue Mo1yJib, KOMMEHTHPOBATh petieHus. [IpoBoauTs
10 AJITOPUTMY IIPOCTEUIINE UCCIEA0OBAHUS U1 ONIPEACIIEHUS PACCTOSHUAS MEXAY TOUKAMU
KOOPJAWHATHOM MPSAMOM.

CpaBHHBAaTh C IOMOIIBIO KOOPAWHATHON MPSIMOM: MOJOKUTEIBHOE YUCIIO U HYJIb;
OTPULIATENBHOE YHUCIIO Y HYJIb; TIOJIOKUTEIBHOE U OTPULIATEIBHOE YK CIIA; 1BA
OTPULATENIBbHBIX Yncia. MoaenmpoBaTh C TOMOIIBI0 KOOPAUHATHON MPSIMON OTHOIIECHUS
«O0JbILIEe» U «MEHbILE» JJI1 PAlMOHAIBHBIX YHUCE].

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAIIBHBIC YUCJIIA, BBITIOJIHATH BEBIYUCIEHUS C
palMOHAJIBHBIMU YHCIIAMH.

Cnoscenue

U 6bIYUMAHUE NOJIOHCUMENIbHBIX U ompunuamenbHolx yucen (17 u)

CroeHue U BBIYUTAaHUE
OJIOKUTEIBHBIX U
OTPHUIIATEIHLHBIX YUCE.

Yucnosbie BBIPAKCHM:A, ITIOPAOOK

[ToHMAaTh TEOMETPUUECKNI CMBICIT CJI0KEHUS PAlMOHAIBHBIX uncesl. DOpMyInpOBaTh U
3aIKChIBaTh C MOMOIIBIO OYKB CBOWCTBA ACHCTBUIM C pallMOHAIBHBIMHI YUCIAMU, TPUMEHSTD
JUISL IPe0OPa30BaHUS YUCIOBBIX BhIPAKESHH.

Pacno3naBaTh anireOpanydeckyio cymmy U e€ ciaraemble. [IpencraBisTh anreOpandeckyro




JICUCTBUM B HUX, UCHOJIL30BAHUE
CKOOOK. 3aKOHBI apUPMETUUECKUX
JIEUCTBUIN: TIEPEMECTUTEIIbHBIN,
codeTaTeIbHBIN,
pacnpeaeuTeNbHbIM.

CYMMY B BHJIE€ CYMMbI MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEI, HAXOIUTh €€
palMoOHANIBHBIM CIIOCOOOM. BhIUMCIIATh 3HaUeHHs] OYKBEHHBIX BBIPAXKEHUMN MPHU 3aJJaHHBIX
3Ha4YCHUSIX OYKB. Y4acTBOBaTh B 00CYKICHUN BO3MOXKHBIX OLIMOOK B I[EMOYKE
npeoOpa3oBaHus BbIPAKECHUS.

Ymnuoorcenue u oenenue nonoxrcumenvrvix u ompuyamenvnvlx uucen (15 1)

[ToHsiTHE O palMOHATBHOM YHUCIIE.
Apudmerrueckue 1eUCTBUS C
palMOHAIBHBIMUA YUCIIAMH.
JecsaTuuHoe NpuOIMKEHNE
OOBIKHOBEHHOH APOOH.
IIpuMeHeHne 3aKOHOB
apu(METHICCKUX JCHCTBUI IS
palMOHAIN3a1MHU BbIYHACICHUN.

3HaTh NOHATHE PAMOHAIBHOIO Yucia. BeipaboTaTh HaBbIKM apu(PMETHUECKUX JEHCTBUM C
ITOJIOKATEIIBHBIMYA M OTPULIATEIIbHBIMY YACIAMH. Y METh BBIYMCIIATH 3HAYEHUS YUCIOBBIX
BBIPKEHUN. Y CBOUTBH, UTO AJI1 0OpalleHus OOBIKHOBEHHOW APOOU B AECATUYHYIO Pa3JeIUTh
(eciu 3TO BO3MOYKHO) YMCIUTENb HA 3HAMEHATelb. B KaX10M KOHKPETHOM CIIydae JOJKHBI
3HaTh, B KaKylo ApoOb oOpamaercs JaHHast Jpo0b — B JECATUUHYIO WM NEPUOAUUYECKYIO.
JIoJKHBI 3HATh NPEACTABICHUE B BUAE JECATUUHOM IpoOH Takux ApoOei, Kak 2, Y, 1/5,
1/20, 1/25, 1/50.

Pewenue ypasnenuii (19 u)

bykBeHHBIE BBIpaXKEHUS
(BBIp@)KEHUS C TIEPEMEHHBIMH ).
YucnoBoe 3HaueHUE OYKBEHHOTO
BbIpaKEeHUs. PaBeHCTBO
OYKBEHHBIX BBIPAYKCHUIM.
VYrpoiieHue BoIpakeHUH,
packpbITHE CKOOOK (TpocTeime
cily4yau). AJTOPUTM PEILICHUS
YpaBHEHUS TEPEHOCOM CJIaraeMbIX
Y3 OJIHOM 4aCTU YpaBHEHHUS B

JIPYTYIO.

[ToHnmMaTh ¥ IPUMEHSTH B pEUX TEPMHUHBIL: anreOpandeckoe BeipaxkeHue, KodhpuimeHr,
MoI00HBIE claraembie, MPUBEACHUE OJOOHBIX claraeMbiX. [IpuMeHsTh
pacnpenenuTeNbHbIN 3aKOH MPU YIPOIIEHUH aIre0pandecKuX BhIPAKECHUM, PEIICHUH
ypaBHEHUH (MPUBOIUTH TTOJIOOHBIE ClIaraeMble, PACKPHIBATH CKOOKH).

dopMyMpoBaTh, 000CHOBBIBATH, HILTFOCTPUPOBATH MMPUMEPAMHU U IPUMEHSTH TIPaBHIIA
PaCKPBITHsI CKOOOK, TTepel KOTOPBIMH CTOUT 3HAK «+) WM 3HAK «—».

PemaTe mpocrelinme ypaBHEHHS aJIreOpandecKuM CIIOCOOOM, UCTIONB3YsI IIEPEHOC
cJIaraeMbIX U3 OJTHOUM YacTH ypaBHCHHS B APYTYIO.

Pemmenne TekCcTOBBIX 3a1a4

I[ToHumaTte ¥ UCMOIB30BAThH B p€uu TCPMUHOJIOTHIO: MATCMATUYICCKaA MOJCIIb peaHBHOﬁ




anredpanvyeckuM METOJIOM
(BBIIETIEHUE TPEX ATAMOB
MaTEMaTUYECKOTro
MOJIETTUPOBAHMUS).

CUTyalluH, paboTa ¢ MaTEMaTUYECKON MOJIENbI0. AHATM3UPOBATh U OCMBICIIUBATH TEKCT
3a/1a4uu, Iepe@opMyIUpoOBaTh YCIOBUE, U3BJIEKATh HEOOXOAUMYIO HH(OPMAIINIO, BBIJIEISAThH
TPH 3Tara MaTeMaTHYECKOr0 MOJEIUPOBAHUS (COCTaBICHUE MAaTeMaTHYECKON MOJIeH
peanbHOM cutyaluu; paboTa ¢ MaTeMaTHYECKON MOJIENbIO; OTBET HA BOIIPOC 3a/1ayun),
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET HA COOTBETCTBUE.

Koopounamut na ninockocmu. (13 u)

[TocTpoenune nepneHauKysspa K
MPSAMOI U MapajuIeNbHBIX MPSMBIX
C MIOMOILBIO YEPTEHKHOTO
TPEYTOJIbHUKA U JIMHEUKHU.

YMeTh pacnio3HaBaTh U U300pakaTh NEPIEHAUKYIISIPHBIE U NTapaJuielibHbIe IpsiMble. IMeTh
HAaBBIKM UX MOCTPOEHHUSI C HOMOILBIO JTUHENKHU U YEPTEKHOIO TPEYTOJIbHUKA.

[IpsmoyrosbHas cucrema
KOOpAMHAT Ha IIJIOCKOCTH,
abcuucca ¥ OpiMHAaTa TOYKHU.

CtpouTh Ha KOOPAMHATHOM MJIOCKOCTH TOYKHU U (PUTYPHI 110 33JaHHBIM KOOpJUHATaM,
ONPEEIIATh KOOPAUHATHI TOYEK, OTMEYEHHBIX HA KOOPAUHATHOU IPSAMON.

[Tpumepsl rpaduKoB, AHArpamMm.

YMeTb CTPOUTH CTOJIOYAThIC AuarpaMMBl.

Iloemopenue. Pewienue 3a0au (6 u)

COI''TACOBAHO COI''TACOBAHO

Ha 3aceganuu MO 3aMecTuTENb JUPEKTOPA
YUYHUTENEH €CTECTBEHHO- MBOVY OO Ne 34
MaTEMaTUYECKOTO

mukra MBOY OOILL Ne 34 O.H. HBamenko

ot 30 aBrycta 2016 roaa,

[Tporokos Ne 1

31 aBrycra 2016 .

PykoBoaurens MO
MBOY OOMI Ne 34

Jlo6puma 1. A.




