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PABOYAS ITIPOI'PAMMA

[Ipeamer (kypc) Matematuka (yriyOneHHblid ypoBens). Knace 5-9
KonmuecTBo wacos 1o yuebHoMy Iuiany: 1122 u.

Cocrasiena B coorBercTBuu ¢ [IpumepHoit paboueit mporpammoit mo marematuke. Onobpena
pemerueM (eaepaabHOro yueOHO-METOIHYECKOro OObeAMHEHUs IO o0IeMy 0Opa3oBaHUIO,
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YueOHuKH:

Maremaruka: 5, 6 xiacc H.5. Bunenkun, B.M. Koxos, A.C. Yecrokos, C.W. LLBapGypa : yueOHuk
AJ1s yualmxes obuieodpaszoBarebHbIX yupexkaeHuid, Mockea «[Ipocsetuenuer, 2021.

Amnrebpa: 7,8,9 xmace H0.H. Makapbiues,H.I. MuHatok, K,W. Hewkosa, U.E. ®eoKTUCTOB: y4eOHUK MO
penakuuneit C.A. Tenskosekoro , Mocksa «IIpocsewenue», 2021 .

l'eomerpus: 7-9xmace JI.C. Aranacsin, B.®. Byry3os,C.b. Kagomues, D.I'. Mo3usk, U.HU. FOauna:
yueOHUK 1715 obieoOpasoBarenbHbIX yupexaeHuid, Mocksa «[Ipocseenuey, 2021.
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INOACHUTEJIbBHASA 3ATINCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA "MATEMATHKA"

Pabouast mporpamma mo matemaTtuke s oOydaronuxcst 5-9 kiraccoB pa3paboTaHa Ha OCHOBE
@DenepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENIbHOTO  CTAaHAApPTa OCHOBHOTO  OOIIEro
oOpa3oBaHusi C Y4€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAULIUH POCCHHCKOTO OOpa3oBaHHs, KOTOpBIE
o0ecreunBarOT OBJIAJICHUE KIIOYEBBIMH KOMIIETECHIUSIMU, COCTABIIIOIIMMUA OCHOBY  JUIS
HETPEPHIBHOTO OOpPa30BaHMsI M CAaMOPa3BUTHS, a TaKKe IEIOCTHOCTh OOMIEKYJIbTYpPHOTO,
JUYHOCTHOTO W TIO3HABATENBLHOTO pa3BUTHs oOydaromuxcs. B pabouell mporpamMme y4yTeHbI
uaen W mojoxeHus KoHIenmuu pa3BUTHS MaTeMaThdeckoro oOpa3oBanus B Poccuiickoit
Oenepanun. B smoxy uudposoit Tpanchopmanuu Bcex chep UenoBeUEeCKOW NesSTEIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BOH MaTeMaTH4eCKOi
MOJTOTOBKU. YK€ B IIKOJE€ MaTeMaTHKa CIIY)KUT OIOPHBIM MPEIMETOM JUISl U3YUEHUsI CMEXKHBIX
JUCLHMIUIMH, a TIOCJIe INKOJBl peaJbHOH HEOOXOOUMOCThIO CTAaHOBUTCS —HEMPEPhIBHOE
oOpa3oBaHue, 4YTO TPeOyeT MOTHOICHHOW 0a30BOi 00I11e00pa30BaTEILHON MOATOTOBKHA, B TOM
YUCIJIE U MATEMATHYECKOM.

D10 00YCIOBIEHO TEeM, YTO B HAlld JAHU PACTET YUCIO Npodeccuid, CBSI3aHHBIX C
HETIOCPE/ICTBCHHBIM TPUMEHEHUEM MaTeMaTUKu: W B cepe ZKOHOMUKH, U B OW3HECE, W B
TEXHOJIOTMYECKHX O00JIacTsAX, M Jaxe B rymaHuTapHbix cdepax. Takum oOpa3zom, Kpyr
IIKOJILHUKOB, JIJII KOTOPBIX MAaTEMaTHKA MOXKET CTaTh 3HAUMMBIM IIPEAMETOM, PACIIIAPSICTCSI.

[IpakTuueckasi MOJE3HOCTh MaTEeMaTHUKW OOYCIIOBJIEHA TEM, 4TO €€ MPEeAMETOM SIBISIOTCS
(dyHIaMEHTAIbHBIC CTPYKTYPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIC (DOPMBI M KOJUYCCTBEHHBIC
OTHONICHUSI OT MPOCTEUIINX, YCBAaMBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, J0 JOCTaTOYHO
CJIOXKHBIX, HEOOXOJWMBIX JUIsl Pa3BUTHS HAyYHBIX W TPHKIATHBIX HACH. be3 KOHKPETHBIX
MaTeMaTUYeCKUX 3HAHUW 3aTPYyJHEHO MOHMMAHHUE MPUHIIUIIOB YCTPOWCTBA M HMCIOJIb30BAHUS
COBPEMCHHOW TEXHUKH, BOCIPHUATHE ¥ HMHTEPIPETAUs PA3HOOOpa3HON  COIMATBHOM,
SKOHOMHYECKOH, MOMUTHUECKON nHpopmanuu, Manod(h(eKTUBHA MMOBCEIHEBHAS MPAaKTUYECKas
JEeSATEIIbHOCTh. KaXOMy 4YelIOBEKYy B CBOCH JKHM3HHM MPHUXOJUTCS BBIMONHITH PacUEThl U
COCTaBIISITh ATOPUTMBI, HAXOUTh U MPUMEHITH (POPMYIIBI, BIAJETh MPAKTHUESCKUMHU TPUEMAMHU
TEOMETPHUYECKAX W3MEPEHUH M TOCTPOCHUH, YMTaTh WH(OPMAIHIO, MPEACTABICHHYIO B BHJIC
TabNIuIl, auarpaMM U TpaduKOB, XKUTh B YCIOBHUSIX HEOMPEAENEHHOCTH U TIOHHUMATh
BEPOATHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

OnHOBpEMEHHO ¢ paciipeHueM chep MpUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM OOIIEeCTBE
BcEé Ooyice BaXXHBIM CTAHOBHUTCS MATEMATHYCCKHA CTWJIb MBIIUICHUS, TMPOSIBISIFOIIMICS B
onpeAenéHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliecce n3yueHuss MaTeMaTUKH B apceHall IpUEéMOB U
METOJIOB MBINUICHHS YEeIOBEKA €CTeCTBEHHBIM O0pa30M BKIIFOYAIOTCS MHIYKIUS U JCITYKIUS,
00001IeHNe W KOHKpETH3alls, aHajdhu3 U CHHTe3, KilacCUPHKaluUs W CHUCTEMaTH3allus,
abctparupoBanne W aHanorus. OOBEKTH MaTEMaTHYECKUX YMO3aKIIOYEHWH, IpaBHia WX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUI, CTIOCOOCTBYIOT BBIPaOOTKE
yMeHHsT (OPMYJIHPOBaTh, OOOCHOBBIBATh W JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MbIIUIeHHe. Benymas poiap NPUHAIIEKUT MaTeMaTuke U B (OPMUPOBAHUU
AITOPUTMUYIECKON KOMITOHCHTHI MBITIJICHUSI ¥ BOCITUTAHUHM YMCHHU JIEHCTBOBATH IO 33 1aHHBIM
aNropuTMaM, COBEpPIICHCTBOBATh M3BECTHHIE M KOHCTPYHMPOBATh HOBBIE. B mporiecce pereHus
3a/lad — OCHOBOW y4eOHOH JEATeNTbHOCTH Ha YPOKaX MaTeMaTUKH — pPa3BUBAIOTCS TakKke
TBOpYECKAs U PUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyuyenne MaremMaTHKe Ja€T BO3MOXKHOCTH pa3BUBaTh y OOYYarOIIMUXCS TOYHYIO,
paroHaIbHYI0 U HHPOPMATHBHYIO Pedb, YMEHHE OTOMpPATh HanOoJIee TIOAXOISIINE I3bIKOBBIC,
CUMBOJIMYECKHE, TpapUUecKhe CpEeACTBAa Ui BBIPAKEHUS CYKICHUH H HarJISAIHOTO WX
TIPE/ICTaBIICHHUSI.

Heo0xomuMbIM KOMIOHEHTOM OOIIe KyIbTypbl B COBPEMEHHOM TOJKOBAHHH SIBISIETCS
o0Iiee 3HAKOMCTBO C METOJIaMH TMO3HAHHS JCHCTBUTEIHHOCTH, TPEACTABICHUE O MpeaMeTe U
METOJIaX MAaTeMaTUKH, UX OTIIMYUN OT METOJOB JAPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HaYK,
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00 0COOEHHOCTSX MPUMEHEHHS MAaTeMAaTHUKW IS PEIICHUS HAYYHBIX M TNPHUKIATHBIX 3aad.
TakuMm oOpa3om, mMareMaTudeckoe oOpa3oBaHHE BHOCHT CBOH BKJIAI B (popmupoBaHue 00IIei
KYJBTYPHI YETOBEKA.

N3ydyeHne MaTeMaTHKH TaKXe CIIOCOOCTBYET JCTETHUYECKOMY BOCIUTAHHIO YEIOBEKa,
NOHMMAHHUIO  KPacoThl W  U3AIIECTBA MAaTEMaTHYECKUX  PACCYKICHUH, BOCHPUATHIO
reoMeTpHUECKUX GOpPM, YCBOCHHIO M1 CUMMETPHUH.

HOEJIX N3YYEHUSA YYEBHOI'O KYPCA

[IpuoputeTHbIMU LIETAMU O0yUEHUSI MATEMATUKE B 5 KJIacce sBIISAIOTCS:

poAoIDKeHHE (POPMUPOBAHUS OCHOBHBIX MAaTEeMaTHUECKUX MOHATHH (UHCII0, BETMYMHA,
reomMeTpuueckas Gurypa), 00eCredrBarONUX MPEEMCTBEHHOCTD U IIEPCIIEKTUBHOCTD
MaTEeMaTHYECKOTro 00pa30oBaHus 00yUYarOIINXCS;

pa3sBUTHE HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH 00YJarOMXCsl, [I03HABATEIbHOM
AKTUBHOCTH, HCCIICAOBATCIBbCKUX YMCHHﬁ, HHTepeca K I/I3yT-IeHI/IIO MaTEMAaTUKU,

OIBEICHHE 00YJArOMIMXCS Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBS3H
MaTeMaTHUKH M OKPY)KAIOIIET0 MUPA;

dbopmupoBanre GyHKIIHOHATBHON MaTEMaTHYECKON IPAMOTHOCTH: YMEHHUS PaclO3HaBaTh
MATEMATHUYCCKUC O6T)CKTI)I B peaJH)HI)IX JKNU3HCHHBIX CI/ITyaIII/IﬂX, HpI/IMeHﬁTB OCBOCHHEIC
YMEHHS JJIS1 PELICHUS MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH MOTYUCHHbIC
pe3y.HbTaTI>I 1 OICHHUBATH NX HA COOTBECTCTBHUC HpaKTH'—ICCKOﬁ CI/ITyaIII/II/I.

OCHOBHBIE JIMHUM COJCp)KaHHs Kypca MaTeMaTHKH B 5 Kiacce — apudMmernyeckas H
reoMeTpHYecKasi, KOTOpPBIE Pa3BUBAIOTCS MapalIeNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT APYroil, a B TECHOM KOHTAaKTE W B3aUMOJICHCTBHHU.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAMH aJIreOphl U OMTUCATEIBHON CTATHCTUKY.

W3y4yeHnune apudmMeTHueckoro Marepuana HAaYMHACTCS CO CHCTEMATH3alluy U Pa3BUTHS 3HAHHUN
0 HATYypaIbHBIX YHMCIIAX, TMOJXYYCHHBIX B HadaJbHOW ImKoie. [Ipu 3TOM COBepIIEHCTBOBAaHUE
BBIYHMCIIUTEIFHON TEXHUKH M (OPMHUPOBAHHME HOBBIX TEOPETUYECKUX 3HAHUM COYETAETCS C
pa3BUTHEM BBIYMCIUTEIBHOW KYJIBTYphl, B YaCTHOCTH C OOYYEHHEM NPOCTEHIINM IpuémMam
NPUKUIKA U OLIEHKHU PE3YJIbTATOB BEIYMCIICHUH.

Jlpyroii KpymHBIA OJIOK B coAep aHWu apudMeThdecko TuHHM — 3T0 npodbu. Hauamo
U3y4eHHs] OOBIKHOBEHHBIX M JECATUYHBIX JpoOei OTHECeHO K 5 Kiaccy. DTO HepBbIi 3Tam B
OCBOCHHMH JpOO€H, KOrga MpPOUCXOTUT 3HAKOMCTBO C OCHOBHBIMH WACSIMH, TOHSITHIMHU
Tembl. [Ipy 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Apo0Oedl B MOJHOM 00bEME IMpeaIIecTBYET
U3YUEHHUIO JECSITUYHBIX ApPOOEH, YTO MenecooOpa3HO € TOYKH 3pPEHHS JIOTMKH W3JI0KCHUS
YHCIOBOM JIMHUM, KOTJIa MpaBuiia IEHCTBUNA C JECSITUYHBIMH JPOOSIMU MOKHO OOOCHOBATh yKe
W3BECTHBIMH AIITOPUTMAaMH BBITTOJIHEHHS AEUCTBUI ¢ OOBIKHOBEHHBIMH APOOSMHU. 3HAKOMCTBO C
JNECATUYHBIMM ~ IpOOSMU  PACIIMPUT BO3MOXKHOCTH JUIsI MOHMMAaHHUS  OOy4aroIUMHCS
NPUKIAJHOTO TPUMEHEHHsS HOBOW 3amUCH TpUW H3YYCHHU JIPYTUX MPEIMETOB U TIpH
PaKTUYECKOM HMCIOJIb30BaHUU.

[Ipu oOyueHWM pemIeHHIO TEKCTOBBIX 3aad B 5 KJIACCe HCIMONB3YIOTCA apudmMeTrndeckne
npuémsl pemeHus. TekcToBble 3a7jauu, perraeMble Mpu 0TpabOTKe BBIYMCIUTEIbHBIX HABBIKOB B
5 Kmacce, paccMaTpHBAIOTCS 3aJaddl CIEAYIOIINX BUIOB: 337a4M Ha IBIKCHHE, HA YacTH, Ha
NOKYIKH, Ha PabOTy M NPOU3BOJUTEIBHOCTb, Ha MPOLEHTHI, HA OTHOIIEHUS M MPONOPIHH.
Kpome Toro, oOyJaromuecsi 3HAaKOMATCS ¢ IPUEMAMHU PEIICHHs 3a/1a4 11epeOopOoM BO3MOKHBIX
BapUaHTOB, yuaTcs paboraTh ¢ HH(OpMaiuei, mnpeacraBieHHOH B Qopme Tabmum wiIu
arpamMmm.

B TIlpumepHoit paboueil mporpamme NpeaycMOTpeHO (opMUpOBaHHE MPOINEAEBTUYECKUX
anreOpanvyecKux TpecTaBiIeHuil. bykBa kak CHMBOJ HEKOTOPOTO YHCIa B 3aBHCHMOCTH OT
MaTeMaTHYECKOr0 KOHTEKCTa BBOJUTCS IIOCTENEHHO. DbByKBEHHass CHUMBOJHMKA MIMPOKO
UCTIONB3YEeTCS TPEXKIE BCETO Ul 3alCH OOIIMX YTBEP)KIACHWH W TPEUIOKeHHH, Gopmyn, B
YaCTHOCTH IS BBIYMCIICHUS] TEOMETPUUYECKUX BEJTMUMH, B KAUECTBE «3aMECTHUTENIS) YNCIIA.
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B kypce «Marematuku» 5 Kiacca NpeICTABICHA HArjsHas F€OMETPHs, HANPABICHHAs Ha
pa3BUTHE OOpPA3HOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpPaXEHUs, H300pa3UTEIbHBIX
YMEHHI. DTO Ba)KHBIM 3Tal B U3YYEHUH N€OMETPUH, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIAHO-
NPaKTUYECKOM YPOBHE, OIMPACTCs HA HATrJSAHO-00pa3HOe MBIIIICHHE oOydaronmxcs. bonpimas
pOJIb OTBOAMUTCS NPAKTUYECKOM JESATENbHOCTH, OIBITY, 3KCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromirecs: 3HAKOMATCSL ¢ TEOMETPUUYECKUMH (PUTYpaMH Ha MJIOCKOCTH M B TIPOCTPAHCTBE, C
UX MPOCTEHIINMH KOH(UTypanusiMu, ydyarcs U300pa)kaTh MX Ha HEJIMHOBAHHOM M KJIETYaTON
Oymare, paccMaTpMBaIlOT HX MpocTelilMe CcBOMCTBA. B mporecce u3ydeHus: HarsiAHON
TeOMETPHUH 3HAHUS, MMOTY4YECHHbIE 00y4YaIOUMMUCS B HAYaJbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U
pacIupsIoTCs.

N3ydyenue yueOHOro npeaMera «MaTeMaTHKA» HA YIJIyOJEHHOM YPOBHE B 5
KJ1acce.

VYriyOeHHOe M3ydeHHue MaTEeMaTHKH B 5 KJlacce PacCUMTaHO Ha T€X YYCHHUKOB, KTO Oyner
MPOJOJKATh U3y4aTh MATEMATHKY B 7-9 KII. HA YIIyOJICHHOM YPOBHE, T.€ Ha TEX YYCHUKOB, KTO
OyIeT HCIONb30BaTh MaTeMaTHKY B MpodeccusX B KauyecTBE MHCTPYMEHTa, B MPOdeccusx,
CBSI3aHHBIX C WCIIOJIB30BAHHEM MPHUKIATHON MATEeMATHKH, WH()OPMATHKU WM TMPHIOKCHUN
MaTeMaTUKH; KTO OyJIeT B JaJbHEHWIIEeM H3y4yaTh MaTEMaTHKy Ha TBOPYECKOM YpPOBHE
(TEOPETUYECKOM U MPUKIIATHOM).
[IporpamMma pa3paboTaHna ¢ y4eTOM CIIEIYIOIIMX MTPUHIIUIIOB!
® coJiepKaHNE MUHUMHU3UPOBAHO 0€3 MOTEPH KA4eCTBA U PE3yJIbTATOB;
® COIJIaCOBaHHOCTh W IMPEEMCTBEHHOCTh C 0a30BOM MPOrpaMMON IO METalpeIMETHHIM
pe3yabTaTaM, Mo MPeIMETHBIM pe3yjbTaTaM — Ha YPOBHE COJIEpXKaHUs U TPEeOOBaHUIT 110
rojgam o0y4eHus;
e oOccrieueHne GopmMupoBaHus (HYHKIIMOHATHLHOW IPaAMOTHOCTH Ha BBICOKOM YPOBHE;
® TIOHMMAaTh PA3BUTHE HA CTAPIIYIO IIKOIY.
Paznuune B moAroToBKe OOYYarOMIMXCS, OCBOMBIIUX 0a30BYIO U YIUIYOJIEHHYIO MPOrpaMMy
o0ecreynBacTes:
e JIONOJHHUTEIIBHBIMU 3JIEMEHTAaMHU cojepkaHus (Hampumep, TeMbl «KomOumHaTOopuka» u
«MaremaTH4eCKue UTPhI»);

® aKIIEHTOM B M3y4YeHUU (Hampumep, BbiaeneHue teM, «llpusnaku nenumoctu 11, Ha 4, Ha
25, Ha 8», «BbIMoOMHEHHE MACHCTBUUA C «MHOTOATAXHBIMH» JpoOsmMu», «Permienue
KOMOMHHMPOBAHHBIX 33/1a4 HAa IPOOH U 4acTuy», « T OMOIOTHYECKUE OTBITHI»);

® YCIOXKHEHHEM M WHTEJUICKTYyaJu3alllel BUIOB JACATEIHHOCTH (HarpuMmep, OobIine 3a1a4d
MCCJIEI0BATENECKOTO XapaKTepa);

® YpOBHEM TMpPEABABIAEMBbIX  TpeOOBaHUN, 3aPUKCUPOBAHHBIX  (QOPMYITHPOBKAMHU
«OTMepUpoOBaTh TMOHATHEM» - TMPAKTUYECKUHl YpOBEHb, M «CBOOOJHO OMEpPUPOBATH
MOHSITUEM) - TEOPETHUUECKUI YPOBEHB;

® CaMOCTOATENBHOCTBIO, O3HAUAIOIIEW, YTO 3HAYMUTENbHAsI YacTh TEOPETUUYECKOIO
MaTepuanga OCBAaWBAETCS YYallUMUCA CAMOCTOSITEIbBHO — OHH caMHU OOOCHOBBIBAIOT
OOJIBIITYIO YaCTh MpeJIaraeMbIX IJisi U3ydeHus: (PakTOB U YTBEPKIACHUH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CoriacHo y4eOHOMY TIIIaHy B 5 Kjacce HM3Y4aeTcsl HWHTCTPUPOBAHHBIA  MPEIMET
«MatemaTtukay, KOTOPbI BKJIHOYACT apu(PMETHUECKUN MaTepuall ¥ HArJSIIHYI0 TEOMETPHIO, a
TaK)Ke MPOIEICBTUYECCKUE CBEICHUS M3 aireOpbl. YUeOHBIN TJIaH Ha U3YYeHUE MAaTEeMAaTHKU B 5
KJIacCe OTBOJIUT HE MEHee 7 y4eOHBIX YacoB B HEJIEI0, Bcero 238 y4eOHBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"
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HatypanbHble 4nc/a U HYJIb

Harypanbsaoe uucno. Psg Hatypansubix yucen. Yucno 0. M300paxkeHne HaTypalbHBIX YUCEN
TOYKaM{ Ha KOOPJAMHATHOW (YucCIoBOM) mpsimoid. [lo3urmonHas cucrema cuucieHus. Pumckas
HyMepalusi Kak IpUMEp HENO3UIMOHHOM cuctembl cuucieHus. JlecatnyHas cucrema
cuucienus. CpaBHEHME HATypaJbHBIX YHUCEN, CPABHEHUE HATYPAIbHBIX YHCEI C HYJIEM.
Crioco6b1  cpaBHeHus. OxpyrieHue HaTypaiubHbBIX uyHcen. CII0KeHHEe HaTypalbHBIX YHCEl;
CBOICTBO HYJIA MPU CIOKEHUU. BblunTanue kak jaelicTBue, 00paTHOE CIOKEHHUIO. Y MHOKEHHUE
HaTypaJIbHbIX 4YMCEJ; CBOMCTBA HYJI1 M €IUHUIBI NIPU YMHOXKEHUU. [leieHue Kak JelcTBUE,
oOpatHOe yMHOKeHHI0. KOMIOHEHTHI AecTBHii, CBS3b Mexay HuUMHU. [IpoBepka pe3ynbrarta
apudmernueckoro aAeicTBus. llepeMecTHUTENbHOE H COYETATEIhbHOE CBOWCTBA (3aKOHBI)
CIIOKEHHSI M1 YMHOXKEHHUS, paclpe/ieIuTeIbHOe CBOMCTBO (3aKOH) yMHOXeHHs. Mcnonb3oBanue
OykB i 00O3HAYCHHMS HEM3BECTHOTO KOMIIOHEHTAa W 3alHMCH CBOWCTB apHU(PMETHYECKUX
nerctBuil. [lenutenn U KpaTHbIE 4MCla, Pa3joKeHUE Ha MHOXUTenu. lIpocTeie u cocraBHbIE
yucna. [lpusznaku aenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octatkoM. CTeneHb ¢ HATypaIbHbIM
MOKa3aTeseM. 3aluch YMCla B BUJAE CYMMbl Pa3psOHBIX CllaraeMbiX. YHCIOBOE BBIpAXKEHUE.
Bpluncinenue  3HAYEHUM  YUCIOBBIX  BBIPAKECHUM; IOPSJAOK  BBIIIOJIHEHUS  JIEUCTBUM.
Hcnonp30BaHue MpH BBHIYUCICHUSIX MEPEMECTUTEILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB)
CIIOKEHMSI U YMHOXKEHUS, paCIpeIeIINTEIBHOIO CBOMCTBA YMHOKEHUSI.

IIpumepHoe pacipenne copepkaHusi Ha yriry0JIeHHOM YpOBHe

JlonosmHUTENbHBIE CBOMCTBA apu(METUUECKUX JEHCTBUIL: 1€IMMOCTh IPOU3BEIEHUS; IEIUMOCTh
CYMMBI M pa3HOCTH; U3yUEHHUE U IPUMEHEHUE ITpU3HaKa JAeaumoctu Ha 11, Ha 4, Ha 25, Ha §;
pelIeHre TEKCTOBBIX 3aa4, MATEMaTHYECKOW MO/IEIIbIO KOTOPBIX SBJISETCS aJITOPUTM
naxoxnaenus HOJl u HOK; nenenue yucna Ha nmpon3BeieHNE; ACICHUE U YMHOKEHUE JETUTEIIS
U JIJIMMOTO Ha OJHO U TO K€ YHUCIIO.

dpoon

[IpencraBienne o ApoOU Kak crmocoOe 3almucu 4acTd BeMUYUHBL. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE U HETIpaBWIbHBIE IpoOH. CMenranHas ApoOk; MPEICTaBICHHE CMEIIaHHON ApOoOH B
BUJIC HEMPaBUIBHOW JpoOM W BBIAEICHHE IIeNI0OM YacTH 4YHciIa W3 HENMpPaBHIbHON ApoOwu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOH TIpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpailieHre
npobeii. IlpuBenenue apobu k HOBOMY 3HameHaTento. CpaBHenue apoOeit. CroxkeHue u
BBIYUTAHUE ApoOeil. YMHOXKEHHE U JelieHne npoleii; B3auMHO-00paTHbie apoou. Haxoxnenue
YacTH LEJO0r0 U LEJIOoro Mo ero yactu. Jlecarnynas 3anuck Apodeid. [IpencraBienue necaTHIHON
IpoOu B BHUIE OOBIKHOBEHHOH. M300pakeHWe AECSITHYHBIX Npo0Oel TOYKaMH Ha YHCIOBOU
npsimoii. CpaBHEHHME MAECATUYHBIX JpoOeil. ApudmeTnueckue ACUCTBHS C JAECATUYHBIMHU
npo6simu. OKpyTiaeHue TeCATUUHBIX IpOo0eil.

IIpumepHoOe paciMpenne coaepKaHusi Ha yriIy0JIeHHOM YpPOBHe

OcCHOBHOE CBOMCTBO JIPOOH: COKpAIICHUE U MTPUBEIEHNE K HOBOMY M O0IIIEMYy 3HaMEHATEI0
npoOeit, comeprkalnx B YHCIUTENE U 3HAMEHATEIIe YMCIIa, TIEPEMEHHBIC U CTETICHH MTePEMEHHBIX,
TPeOYIOMMX MPUMEHEHUS PACIIPEICTUTENILHOTO 3aKOHA /ISl BRBIHECEHUS OOIIET0 MHOKHTES 32
ckoOku. CpaBHeHue apobeii: yepes nomnonHenue Ao 1, 10 Y2, CroxeHue, BHIYUTAHUE,
YMHOXEHHE U JieJieHne Apo0el, coepKalux B YUCIUTENe U 3HAMEHATeNIe Yncia, IePeMEeHHbBIE
U CTETIeHU NiepeMeHHbIX. [I[puMenenue ocoboro nprueMa npu YMHOKEHHUH U JIeIEHUU ApoOu Ha
HaTypaJIbHOE YUCIIO (OTAENBHO 1I€JI0M YacTH U OTIENIbHO APOOHOI) KaK paliOHaIBLHOTO JIs
oco0oro Buja ApoOeit. BeimomHeHne qeiCTBHIA ¢ «MHOTOITAXKHBIMU Apo0sMuy. [IpumeHeHne



METO/a epexoa K HaTypaJbHBIM YUCIIaM NPH paboTe ¢ MHOTO3TaXXHBIMH Jpo0sMu. Pemenue
IIPOCTEUIINX YPAaBHEHUM, COAECPKALUX [IEPEMEHHYIO B 3HAMEHATEIIE.

Penienue TeKCTOBLIX 33124

Pemenne TeKCTOBBIX 3amad apuPMETHYECKUM CrHocoOOM. PemieHwe Jormdeckux 3aad.
Pemenue 3amau nmepedbopomM BCeX BO3MOXKHBIX BapHaHTOB. VICmonp30BaHME MPH PEIICHUU 3a7a4
Tabnui, M cxeMm. PemieHwe 3amad, CoAEp)KalIUX 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMsi, PacCTOSIHUE; I1I€HA, KOJIUYECTBO, CTOMMOCTb. EJMHMIIBI U3MEpPEHUs: MacChl,
00bEMa, IICHBI;, PACCTOSIHUS, BpEeMEHH, CKOPOCTU. CBsI3b MEXTY €IMHHUIIAMH W3MEPEHHS KaKI0H
BeIMYMHEI. PemeHne OCHOBHBIX 3amad Ha apoOu. llpencraBieHue AaHHBIX B BHUJAE TaOIUII,
CTOJIOUATHIX AHATPAMM.

IIpumepHoe paciMpenne cofepKaHusi HA YIiIy0J1eHHOM YpOBHe

[lepeBoxn yciioBus 3ajlayu Ha MaTeMaTHYECKUU si3bIk PaboTa ¢ MaTreMaTHyecKOW MOJENbIO
Merox mpo6 u ommbok Metoya mepebopa. PermeHne KOMOMHUPOBAHHBIX 3a7ad Ha JapoOu U
yacTu. PemieHune 3amady Ha COBMECTHYIO pabOTy C pa3iuvyHOM KOMOMHanMen paboTaromux.
3HaKOMCTBO ¢ KoMOuHaTopukoil.  Tumbl koMOuHaATOpHBIX 3anad. [lpunnun upuxiie.
Marematnueckue urpsl. MaTeMaTH4eCKue roJ0BOJIOMKH.

Hal".]'[ﬂ)lﬂaﬂ reoMeTpust

Harnsnnele npeacraBieHuss o Gurypax Ha IJIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YT0ia. IIpsmMoii, OCTphIid, Tynol U pa3BEPHYTHIN
yrasl.  JlnuHa OTpe3Kka, METpUYECKME €OUHMLBI JIuHbL. J[IuHA JIOMaHOH, IEpUMETP
MHOIOyrojbHuKa. M3mMepeHue W IOCTPOEHHE YIJIOB C IMOMOIIBK TpaHcrnoptupa. Harmsnnsle
npeicTaBieHus o (Gurypax Ha IUIOCKOCTH: MHOTOYIOJbHHMK; HPSIMOYIOJIBHUK, KBaJpar;
TPEYroJibHUK, 0 paBeHCTBe ¢Guryp. Mzobpakenue ¢uryp, B TOM 4Hclie Ha KJIET4aToH Oymare.
[TocTtpoenne koHpuUrypauuili u3 yacte npsiMoi, OKPYKHOCTH Ha HEIMHOBAHHOM M KJeTyaToi
Oymare. lcronb3oBaHHe CBOMCTB CTOPOH M YIJIOB IpPsIMOYroJbHHMKA, KBajapara. llmomans
IPSAMOYT'OJIBHUKA UM MHOTOYI'OJIBHUKOB, COCTaBIEHHBIX W3 IPSAMOYIOJBHUKOB, B TOM YHCIIE
¢buryp, n300pax€HHBIX Ha Kierdatod Oymare. Egununsl uzMmepenus miomanau. Harnsnxeie
OpPEICTaBICHUs O IMPOCTPAHCTBEHHBIX (Urypax: MpsSMOYrOJbHbBIM Mapauienenunes, Kyo,
MHOrorpaHHuku. M3o0paxeHue npocTeHmuX MHOrorpaHHUKoB. Pa3BépTku kyba w
napamenenunena. Cozgranue Mojeneil MHOrorpaHHUKOB (U3 OyMaru, IpoBOJIOKH, TUIACTUIIMHA U
ap.). O6BEM NpsAMOYToJIbHOTO Napaesnenunena, kyoa. Enununs: nusmepenus o0béma.

IIpumepHoOe pacmMpenne coaepKaHusi Ha yriIy0JIeHHOM YpPOBHe

3HaHHME T€OMETPUUYECKUX MOHATUH, KOTOPbIE IPUHUMAIOTCS B TEOMETPUU O€3 ONpeIeIeHHH.
BbIABIIATB, Ha OCHOBE, KAKMX U3BECTHBIX ONPEAEICHUN 1aeTCsl ONPENEICHIE FEOMETPUUECKON
¢urypsl. CTpouts onpenenenue 0oiee CI0KHBIX reoMeTpuIecKuX (Guryp Ha 6aze U3BECTHBIX
HNOHATHUH MpocTeHX. BIABIKEHNE TMIIOTE3 O CBOMCTBAX T€OMETPUUYECKHX (UTYp B KauecTBe
pe3yJipTaTa MaTEMaTHYECKOT0 HCCIIEI0BaHMs. 3aaul Ha pa3pe3aHue U CKIIaJbIBAHHUE.
Konctpyuposanue u3 T. ['eomerpruueckue roioBOJIOMKH. TOMOJIOrHYECKUE OMBITHI.

IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSI NPOrpaMmbl yuyeOHOro mpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:



[TarproTryeckoe BocIUTaHUE:

IIPOSIBJIEHUEM MHTEpECA K IIPOLUIOMY M HACTOSILIEMY POCCUNCKON MAaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHWEM K JOCTIKEHHUSM POCCUUCKUX MATEMATUKOB M POCCHUUCKON MaTeMaTH4YeCKOU
IIKOJIBI, K MCITOJIb30BAHUIO ATUX JOCTHKEHHI B IPYTHX HayKax U MPUKIATHBIX cepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0SM3aHHOCTEH TpaKJaHWHA W peau3alliil ero IMpas,
MpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIETyp TPaXkIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXIEHHIO OSTHYECKMX MpOOJeM, CBS3aHHBIX C IPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B
NESITEIbHOCTH YUYE€HOTO.

Tpynosoe BociuTanue:

YCTaHOBKOM Ha AaKTUBHOE YYacTH€ B pEIICHHHM TMPAKTUYECKUX 3a/ad MaTeMaTU4YecKOM
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTHKCHUU BCEU
JKU3HU JIJIS1 YCHEIIHON MpodecCHOHAIBHON JIeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM WHIMBHUIYaJIbHOH TPACKTOPUM OOpa30BaHHS U
YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHHE:

CMOCOOHOCTBIO K JMOIMOHAIBHOMY W 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aa4, PEUICHHUH, pacCyXIeHUI; YMEHHUIO BUIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

LleHHOCTH HAYYHOTO NO3HAHMS:

OpUEHTalle B JESITENIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAYYHbBIX HPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl YeIOBEYECKOW MAEATENbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYUMOCTH ISl Pa3BUTHS IUBUIM3AINH; OBJIAJICHHEM SI3bIKOM MaTEeMAaTUKH U MaTeMaTH4yeCKOU
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHpA; OBJAJACHUEM MPOCTEHIIMMU HaBbIKAMU
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

duzuyeckoe BOCNUTaAHME, (POPMHPOBAHHE KYJBTYPbI 310POBbS W 3MOLMOHAJIBHOIO
0J1aronosIy4ms:

TOTOBHOCTBIO MPUMEHITh MaTEMaTHUECKUE 3HAHUS B MHTEpPECAX CBOETO 3/0pPOBbsI, BEICHUS
3I0pOBOTO 00pasa >KM3HH (3A0POBOE MUTaHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsipHas pusndeckas akTUBHOCTb); C(POPMUPOBAHHOCTHIO HaBbIKA pe(IeKCUU, IPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa Jpyroro yeioBeka.

JKOJIOTHYECKOe BOCIIUTAHUE:

OpHEHTallMell Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWU AN pelleHHs 3agad B o01acTu
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB W OLEHKM HMX BO3MOXHBIX
HOCJEICTBUM Il OKpY’Karollel Cpesibl; OCO3HAaHUEM IJI00ANIbHOTO XapakTepa 3KOJIOIMYECKHX
poOJIeM U MyTel UX PEIICHUS.

JInyHoCTHBIE  pe3yJbTaThl, oO0ecrmeYyMBalOIIMe aJanTanui0  o0ydamoImerocss K
MU3MEHSIIIMMCS YCI0BUAM COLUAIBLHON M IPUPOAHOIi cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, IMOBBIILEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO AESTeIbHOCTh, B TOM YMCJIE YMEHUE YUYUTHCS y APYIHX
Jrofied, MpuoOpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIUU U3
OTIBITA JIPYTHUX;

HE00XOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHcle (OPMYIUPOBATH HJEH,
MOHSTHSI, TUIOTE3bl 00 00BEKTAaX M SBIIEHUSAX, B TOM YHCJIE paHee HEU3BECTHBHIX, OCO3HABATh
ne(GUIUTEI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAIlMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYaIlHIO
KaK BBI30B, TPEOYIOMIMI KOHTpMEp, KOPPEKTUPOBATh MPUHHUMAEMbIe DPEUICHUS U IeHCTBUS,
(bopMyIUpPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUS, JOPMUPOBATH OTIBIT.

METAHNPEJIMETHBIE PE3YJIBTATbBI



MeTanpeaMeTHble pe3yJabTaTbl OCBOCHHUS MPOTPaMMBI yu4eOHOTO TIpenMeTa «MaTeMaTrukay
XapaKTEPU3YIOTCS OBJIAJECHUEM YHUBEPCAIbHBIMU ITO3HABATEIbHBIMU JEHCTBUSMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEUCTBUAMH U

YHUBEPCAIbHBIMU PETYJISITUBHBIMU AEHCTBUSAMU.

1) VYauBepcaibHbIC TO3HABATEIBHBIC IEHCTBHS  00ecreunBarOT (HopMUpoBaHUE 0a30BBIX
KOTHUTUBHBIX IPOIIECCOB, 00yJarouuxcsi (OCBOCHUE METOJIOB MO3HAHUSI OKPYXAIOIIEro MUpa;
MIPUMEHEHHNE JIOTHYECKUX, UCCIIEIOBATEILCKUX ONEepallnii, yMEHU paboTaTh ¢ HHGOpMaIuei).

ba3zoBble JJoruueckue AeMcTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKA MAaTEMaTHUECKUX OOBEKTOB,
MOHSTUI, OTHOLLIECHUN MEXK]ly IOHATHUIMU;

(bopMyIMpOBATh ONIPECIICHUS MOHATUI; YCTAaHABIUBATh CYLIECTBEHHBIN IIPU3HAK
KJ1accu(hUKauu, OCHOBAHUS JUIsi 000OIIEHUS M CPAaBHEHUS, KPUTEPUH ITPOBOIUMOIO aHAIIHN3a,;
BOCIIPUHUMATh, (GOpMyIHUpPOBaTh U IPEOOPA30BbIBATE CYXKIECHUS: YTBEPAUTEIbHbBIC U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE;

YCIIOBHBIE; BBISBIIATH MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHS B
(akTax, TaHHBIX, HAOTIOIEHUSIX U YTBEPKICHUSIX;

Ipeularatb KpUTEPUHU AJIS BBIABICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHii;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BAaHNUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEeHUH 110 aHAJIOTUH;

pa3duparh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMBIE U OT IIPOTUBHOTO),
IIPOBOJIUTH CAMOCTOATENIBHO HECIIOKHBIE JJ0KAa3aTeIbCTBA MAaTEMaTUYECKUX (aKTOB,
BBICTPauBaTh apryMEHTALMI0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDBI;

000CHOBBIBAaTh COOCTBEHHBIE PACCYKJICHMSI; BEIOUPATH CIIOCO0 peleHus yueOHOH 3a1a4uu
(cpaBHUBATh HECKOJIbKO BapHAHTOB PELLEHUS, BBIOMPAaTh Haubosee MoAX0IAUINN ¢ yuéToM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble HccienoBaTeJbCKe JeHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK UCCIICAOBATEIILCKUN HHCTPYMEHT TIO3HAHUS;
(bopMyITHPOBAThH BOMPOCHI, (GPUKCUPYIOIIUE IIPOTUBOPEUUE, TPOOIIEMY, CAMOCTOSTEILHO
YCTaHABIIMBATh UCKOMOE U JJaHHOE, POPMUPOBATH THIIOTE3Y,

apryMEeHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

MIPOBOIMTH 110 CAMOCTOSATEIHFHO COCTABIICHHOMY TUIAHY HECIIOXKHBIA IKCIIEPHUMEHT,
HEeOOJIBIIIOe HCCIeA0BaHNE TI0 YCTAHOBICHUIO 0COOEHHOCTEH MAaTEMaTUYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

CaMOCTOSITENNLHO (POPMYTUPOBATH 000OIIEHHS U BHIBOJIBI TI0 Pe3yIbTaTaM MPOBEIEHHOTO
HaOJTI0ICHNSI, KICCIICIOBAHMUS, OIICHUBAThH JJOCTOBEPHOCTH IMOTYICHHBIX PE3yIbTaTOB, BEIBOJIOB
1 00001IeHHIT; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MPCANOJIOXKCHUA O €T0 Pa3BUTUH B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pelLlIeHns 3a/1a4H;

BbIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (GopMYy MpeACTaBICHUS HHPOPMAIUH U WITIOCTPUPOBAThH peliaeMble 3aaun
cXeMaMH, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

OLIEHMBATh HAAEKHOCTh HH(DOPMALIMU 11O KPUTEPHSIM, MTPEITIOKEHHBIM YUUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.



2) YHuBepcajibHble KOMMYHHKATHBHbIE JelicTBUSI 00ecneunBalOT cHOpMHPOBAHHOCTH
COLHMAIbHBIX HABBIKOB 00y4al0IIUXCS.
OO01enune:

e  BOCIPHUHHUMATH U (POPMYIIUPOBATH CYXKJCHHUSI B COOTBETCTBHH C YCIOBUSAMH M LEIIMHU
o0IIIeHM;

e SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUChMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PEIICHUS 3aa9i, KOMMEHTHPOBATh IMOJIYYCHHBIN pe3yibTaT; B
X0/ 00CYXICHHS 32/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAAEMON TEMBbI, TIPOOIEMBI,
pelraeMoit 3a/1a4u, BRICKa3bIBaTh HJICH, HAIICIICHHBIC HA TIOMCK PEIICHHUS,

e  COIOCTAaBIISATH CBOM CYXKJEHUS C CYKJICHUSIMHU APYTUX YIACTHUKOB JUAIIOTA, OOHAPYKUBATh
pa3auydne U CXOJCTBO MO3HIINIA;

e B KOpPPEKTHOI (hopme HopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

e MPEACTABIATH PE3YJIbTAThl PEIICHUS 3a1a4H, SKCIICPUMEHTA, UCCIICIOBAHMS, TPOCKTA;

e  CaMOCTOATEIHHO BEIOMpATH (OpMAT BBICTYIUICHUS C YIETOM 3a7a4 MPE3CHTAIIMH U
O0COOCHHOCTEH ayJIUTOPHH.

CoTpyaHunyecTBo:

e TIOHMMATh U MCIIOJIH30BaTh IPEUMYILECTBA KOMaHTHON U MHIUBHYAJILHON pabOThI IpU
peuIeHnH yueOHBIX MaTeMaTHYeCKUX 3a/1a4;

e TIPUHUMATH LIEJIb COBMECTHOH JICATEIIEHOCTH, TUTAHUPOBATh OPTraHU3AINIO0 COBMECTHOM
paboTHI, pactpeaessiTh BUABI padOT, JOTOBAPHBATHCS, 0OCYKAATh MPOLECC U PE3YJIbTaT
paboTsr;

e 0000maTh MHEHUS HECKOJIBKHX JIFOJICH; y4acTBOBATh B IPYNIOBHIX (hopmax paboThI
(o6cyxaennst, 0OMEH MHEHHSIMHA, MO3TOBBIE IITYPMBI U JIP.);

e BBINOJHATH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOU JICHCTBUS C APYTUMH YICHAMHU
KOMAaH/IbI;

e OLICHMBATh KAYECTBO CBOETO BKJIA/a B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICHCTBUSI.

3) VYHuBepcaJbHbBIC PETYIATUBHBIC ICHCTBHUS 00€CreunBaOT (HOPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBHIKOB JIMYHOCTH.
Camoopranuzanus:

e  CAMOCTOATEIBHO COCTABIATH IUIAH, AITOPUTM PELICHUS 334a4u (UM €ro 4acTh), BbIOUpaTh
Coco0 pelIeHus ¢ y4€TOM UMEIOLINXCSl PeCYpcOB M COOCTBEHHBIX BO3MOXKHOCTEMH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

e BIAJIETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelieHus
MaTEeMaTHYCCKOH 3a1a4mu;

e MpPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPH PELICHUH 3a/1a4l, BHOCUTH
KOPPEKTUBBI B A€SITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e  OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa AEATEIbHOCTH MTOCTABIEHHOM LIEIH U YCIOBHSIM,
OOBSICHATH MPUYMHBI JOCTHXKEHUS WM HEJTOCTHKEHHUS 1IeNIU, HaXOAUTh OIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATBI

Yuciia 1 BLIYUCJIECHUSA



[Tonumars ¥ IpaBUILHO YHOTPEOIATH TEPMUHBI, CBA3aHHbBIE C HATYpaIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUIHBIMU APOOSIMHU.

CpaBHuBaTh U YIOPSAJOYMBATH HATYPAJIbHBIE YHCIIa, CPABHUBATH B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIE IPOOHU, TECATHYHBIC IPOOH.

COOTHOCHTH TOUKY Ha KOOPAUHATHOM (YMUCIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €1 YUCIIOM U
n300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH HA KOOPJUHATHON (YMCIIOBON) MPSIMOH.
BoimonusaTe apudmernyeckue 1eHCTBUS ¢ HATYPAJIbHBIMH YUCIIaMU, C OOBIKHOBEHHBIMH
JIpOOSIMU B MPOCTEUIINX CITydasiX.

BbInonHATE IPOBEPKY, MPUKUAKY PEe3yJIbTaTa BHIYUCICHUH.

OxpyrysTh HaTypaibHbIC YHUCTIA.

Pelnenne TeKCcTOBBIX 3224

Pematb TekcToBbIE 33124 apU(PMETHUECKIM CIIOCOOOM U € TIOMOIIIbIO OPTaHU30BAHHOTO
KOHEYHOTo nepedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemate 3amaun, conepxaiiye 3aBUCUMOCTH, CBA3BIBAIOLIUE BEIUYHHBI: CKOPOCTh, BPEMS,
paccTosiHue; 11eHa, KOJIM4ECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbIL, TAOIUIbl, 0003HAUYCHHUS [IPH PEIICHUH 3a]1a4.
[Tonbp30BaTbCsI OCHOBHBIMY €AMHUIIAMU U3MEPEHHUSI: LIEHBI, MACChI; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpAXaTh OJIHU €IMHHULIbI BEITUYHHBI YEPE3 APYTHUE.

W3BnekaTh, aHATM3UPOBATh, OLICHUBATH MH(OPMAIIHIO, TPEICTABICHHYIO B TA0IHUIIE, HA
CTOJOUYaTON AUarpamMme, MHTEPIPETUPOBATH MPEACTaBICHHbIC JaHHbBIE, UCIIOIb30BATh JaHHbIC
IIpY PELICHHUH 33/a4.

Harnsinnasi reomerpust

[Tonp30BaTbcs TEOMETPUUYECKUMHU TOHATUSAMU: TOUKA, psiMasi, OTPE30K, JIy4, yrod,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTE MpUMeEpPBl 00BEKTOB OKPYKAIOIIET0 MUPaA, UMEIOLINX (GOPMY U3yUEHHBIX
reOMETPUUECKUX (HUryp.

Vcnonb30BaTh TEPMUHOJIOTUIO, CBSI3aHHYIO C YIJIAMU: BEPLIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMHU: YT0Jl, BEPIIMHA, CTOPOHA, IUaroHajb; C OKPYKHOCTBIO: PaIUYC,
IUameTp, LEHTP.

N300paxaTh u3yuyeHHbIE TeOMETpUUYECKUE (PUTYpbl HA HETMHOBAHHOM U KJIeT4aToi Oymare ¢
MTOMOUIBIO HUPKYJIS U JIUHEHKH.

HaxoauTh 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIIbIO JINHEHKH, CTPOUTD
OTPE3KH 3alaHHON JUIMHBI; CTPOUTH OKPYXKHOCTb 33JJaHHOTO pajnyca.

Hcnonb30Bath CBOICTBA CTOPOH U YIJIOB NMPSAMOYTOJIbHUKA, KBapaTa AJis UX MOCTPOECHHUS,
BBIYHCIICHUS IUIOIAAN U IEPUMETPA.

Boruncnsate nepuMeTp U IIiomiab KBajapara, NpsiMOyroJibHUKa, (GUTyp, COCTaBIEHHBIX U3
IPSIMOYTOJIbHUKOB, B TOM 4Hcie (pUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaThCcs OCHOBHBIMU METPHUYECKHUMH €TUHUIIAMH U3MEPEHUS AJTMHBI, TUTOIIA IHU;
BBIPQXKATh OJTHU €IMHUIILI BETUYHHEI Uepe3 JIpyTrHe.

Pacnio3naBate nmapasienenumnen1, Ky0, HCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIKMHA, peOpo rpaHb,
W3MEpEHUs; HaXOAUTh U3MEPEHUS Mapauiesienuiesa, Kyoa.

Brruncnsate 006EM Ky0a, mapaiienenumnesa mno 3aJaHHbIM H3MEPEHUSIM, TTOJIb30BaThCs
eAMHUIIAMHU U3MEPEeHHs 00BhEMa.

Pemmath HecIOKHBIC 33/]a4K HA U3MEPEHHE TEOMETPHUECKUX BEIMUUH B MPAKTUYECKUX
CUTYaITUsX.

TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA (ITIO TOJAM OBYYEHU )

5 KJacc
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Ha3Banue Yucao | OcHoBHoe conepxkanue | Yuciao | [lpumepHoe copep:xanue
paszaena (TemMbl) 4acoB (0a30BbIi1 YPOBEHbD) yacoB | (yriryOJieHHBI YPOBEHBb)
Kypca (4ucjio (yfézmpeﬂ
4aCOB) e 00)
HarypaabHhble 43 Hecsatuynas cucrema 100 [TepeBox ycioBus 3amaun
yuciaa. [leiicrBus cuucneHus. Psn Ha MAaTEMATUYECKUN SI3bIK
¢ HATYPAJIbHBIMU HaTypaJIbHbIX YHCEI. Pabora ¢ maremaTuyeckoit
YUCIAMU HarypanbHblii ps. Moiepi0 MeTon mpob u
Yucno 0. HarypanbHbie ommbok Metop nmepedopa.
YKCJIa HA KOOPAUHATHOU JlonosHUTEbHBIE CBOMCTBA
npsmoii. CpaBHEHUE, apupMETHIECKUX
OKpYTJICHHE JICUCTBUI: IEIIMMOCTh
HaTypaJIbHbIX YHCEI. MIPOU3BEJICHNUS; IETUMOCTh
ApudmeTrndeckne CYMMBI U pa3HOCTH;
JIEHCTBHUS C M3Yy4YEHUE U IPUMEHEHUE
HATypaJbHBIMU YHCIIAMH. IIpU3HAaKa AEIMMOCTH Ha
CBolicTBa HYJISI IPU 11,Ha 4, Ha 25, Ha §;
CII0KEHHUHU U pellIeHne TEKCTOBBIX 3a/1a4,
YMHO>XEHHH, CBOMCTBA MaTeMaTUYeCKOU MOJENbIO
CAMHUIIBI IPU KOTOPBIX SIBJISIETCS
ymHOxeHuu. [lepemectu QITOPUTM HAXOXKICHUS
TEIBHOE U HO/Il u HOK; nenenue
COYeTaTeIbHOE CBOMCTBA YHCJIa Ha IPOU3BE/ICHUE;
CJIOKEHMSI U YMHOXKECHHUS, JIeJIEHUE U YMHOXKEHHE
pacupenenuTeabHoe JIEIUTEIS U IETMMOT0 Ha
CBOMCTBO YMHOXEHHUSI. OJIHO U TO K€ YHCJIO.
Jenutenu u KpatHble
quclia, pa3aoKeHue
YKCJIa HA MHOXKHUTEIH.
JleneHre ¢ oCcTaTKOM.
[IpocTtbie u cocTaBHBIE
yucna. [Ipusnaku
JenuMocTH Ha 2, 5, 10, 3,
9. Crenens ¢
HaTypaJbHbIM
MIOKa3aTeJEM.
YucrioBble BbIpAaKEHNUS,
MOPSIIOK JIEHCTBHM.
Pemenne TekCTOBBIX
3aJa4 Ha Bce
apudmeTHuecKkue
JNIEUCTBHUS, HA IBMIKEHHC
Y TOKYIKH.
Harnsanas 12 Touka, npsAmasi, OTpPE30K, 3HaHHE T€OMETPUUYECKUX
reoMeTpus. ny4. JlIomaHas. MOHSATUIN, KOTOPbIE
Jlunum Ha W3mepenue IiIMHbI MPUHUMAIOTCS] B TEOMETPUU
IUIOCKOCTH 0Tpe3Ka, METPUUECKUE 0e3 onpeaeneHU.

€IMHULIBI U3MEPEHHUS
JUIMHBL. OKpY>KHOCTb U
kpyr. [IpakTnueckas
pabota «IlocTpoenue
y30pa 13 OKPY>KHOCTEN».
Yromn. [Ipsmoin, ocTpslid,

BrIsBISITE, Ha OCHOBE,
KaKHX U3BECTHBIX
ONpeAeIeHUN TaeTCst
omnpeeneHue
FeOMETPUUYECKON (PUTYPBHI.
CtpouTh onpejeneHme
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TYIOH U pa3BEPHYTHIN

yribl. I3mepenue yrios.

[TpakTrueckas padota
«ITocTpoenue yriosy.

OoJiee CI0KHBIX
reoMeTpHUecKuX (HUryp Ha
0a3e N3BECTHBIX OHATHI
[IPOCTEUIINX. BeIBHKEHUE
TUIIOTE3 O CBOMCTBAX
reoMeTpPHUECKUX (DUTyp B
Ka4yecTBe pe3yJibTara
MaTeMaTHIeCKOTO
UCCIIC/IOBaHMU.

OOBIKHOBEHHBIE
apoou

48

HpoOs. [TpaBuiabHbIC 1
HETpaBUWIbHBIE APOOH.
OCHOBHOE CBOMCTBO
npoou. CpaBHEHUE
npobeii. CrioxxeHue 1
BBIYUTAHUE
OOBIKHOBEHHBIX JAPOOECH.
CwmernranHasi 1po0b.
YMHOXXEHUE U JIeJICHUE
OOBIKHOBEHHBIX JIPOOECH;
B3aUMHO-O0paTHBIC
npoou. Pemenue
TEKCTOBBIX 3a7a4,
CoJIepXkKaIiux Ipoou.
OCHOBHBIC 33/1a41 Ha
npo6u. [Ipumenenune
OYKB ISl 3aITUCH
MaTeMaTUYECKUX
BBIPXKEHUM U
MPEIJI0KECHU M.

82

OcHOBHOE CBOMCTBO JIpoOU:
COKpAIllEHUE U MTPUBEICHUE
K HOBOMY H 00I1IeMYy
3HaMEHAaTEIo ApooOei,
COJIeprKaliX B YUCIIUTENE
Y 3HAMEHAaTeJIe Yucia,
MIEPEMEHHbIE U CTEIICHU
NEPEMEHHBIX, TPEOYIOIINX
MPUMEHEHUS
pacnpenenauTeaTbHOTO
3aKOHA JJI BHIHECEHHUSI
00111eT0 MHOXKHUTEJS 32
CKOOKH.

CpaBHenue npo0eii: uepes
nononHenue 10 1, no %.
CnoxxeHnue, BEIYUTAHUE,
YMHOXEHUE U JICIICHNE
IpoOel, coepKaIux B
YHCIUTENE U 3HaMeHaTele
qrCIia, IEPEMEHHBIC U
CTETICHH NTEPEMEHHBIX.
[Tpumenenue ocoboro
npreMa Mpu YMHOKEHUH U
JIeJICHUU ApoOu Ha
HATypaJIbHOE YHCIIO0
(OTHenBpHO eI YacTu 1
OTJEJIbHO JPOOHOI) Kak
PaIMOHATIBEHOTO IS
ocoboro Buja apoOeit.
Brimmonnenue neicTBuUii ¢
«MHOTO3TaKHBIMH
npoosimu». [Ipumenenue
MeTo/Ia Tepexoa K
HATypaJIbHBIM YUCIIaM TTPU
paboTe ¢ MHOTOATaKHBIMH
npoOsivu. Pemenue
KOMOMHHPOBAHHBIX 33124
Ha JpOoOH M YaCTH.
Pemenue 3anau Ha
COBMECTHYIO palboTy ¢
pa3IUYHON KOMOMHAIUEH
paborarommx. Pemenune
IIPOCTEUIINX YPAaBHEHHI,
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Haransanas
reoMeTpus.
MHOroyroJibHuUKu

10

MHOrOyronbHuKH.
YeThIpEXYTroJIbHUK,
IPSIMOYTOJIbHUK,
kBagpar. [IpakTrueckas
pabota «Iloctpoenue
IPSMOYTOJIbHUKA C
3aJJaHHBIMHA CTOPOHAMHU
Ha HEJIMHOBaHHOM
Oymare». TpeyrojabHUK.
[Tnomans u nepumerp
IPSIMOYTOJIbHUKA U
MHOI'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB,
eIMHUIIBI U3MEPEHHS
wiomaau. Iepumerp
MHOT'OYT'OJIbHUKA.

COJIepKAINX IEPEMEHHYIO
B 3HAMEHaTee.

3aa4uu Ha pa3pe3aHue u
CKJIaJIbIBaHUE.
Koncrpynposanue u3 T.

JlecaTuuHbIE
apoou

38

JlecaTuvHas 3aIUCh
npobeii. CpaBHEHHE
JECATUYIHBIX ApOOeHi.
JlewicTBus ¢

JIECATUYHBIMU APOOSMHU.

OkpyriieHue
JIECATUYHBIX TPOOEH.
Pemenne TekCTOBBIX
3a/1a4, CoJIepKaIInx
npoou. OCHOBHBIC
3a/1a4u Ha APOOH.

Harassanas
reomerpus. Tesa

U purypsl B
NMPOCTPAHCTBE

MHOrOorpaHHHKH.
N300paxkeHue
MHOTOTPaHHHUKOB.
Mopnenu

IIPOCTPAHCTBEHHBIX TEI.

IIpssMOyTONBHBIN
napajuienenunen, Kyo.
Pa3BépTku kyOa u
napajelenunea.
[TpakTuyeckas pabora
«Pa3Béprka KyOay.
O06BéMm KyOa,
IPSIMOYTOJIBHOTO
napajuleJenunena.

49

I'eomerpuyeckue
TOJIOBOJIOMKH.
Tomnosoruueckue ONbITEL

IloBTOpEHUE M
0000menue

10

[ToBTOpEHKE OCHOBHBIX
MOHSITUI U METOJIOB
Kypca S kiacca,
0000111eHNE 3HAHUH.

3HaKOMCTBO C
KOMOWHATOPUKOH. THIIBI
KOMOWHATOPHBIX 3a71a4.
ITpunnun dupuxie.
MareMaTrnyeckue Urpsl.
Maremarnueckue
TOJIOBOJIOMKH.

Bcero

170

238
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HEJA N3YYEHUSA YYEBHOI'O KYPCA

[TpropuTeTHBIMHU 1IENAMHU 00yUEHUSI MaTEMaTHUKE B 6 Kilacce SIBIISIOTCS:

pOJoJKeHHE (POPMHUPOBAHKS OCHOBHBIX MATEMAaTUYECKUX MOHITHIA (YHUCIIO0, BETHYMHA,
reomMeTpuueckas Gurypa), 00eCredrBarONUX MPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTh
MaTEeMaTHYECKOro 00pa30oBaHUs 00yJarOIIHXCS;

pa3sBUTHE HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00yYarOMXCs, ITO3HABATEILHOM
AKTUBHOCTH, HCCIICAOBATCIbCKUX YMCHHﬁ, HHTepeca K I/I3yT-IeHI/IIO MaTEMAaTUKU,

OIBEICHHE O0YJArOMIMXCs Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTEeMaTHKH M OKPY)KAIOIIET0 MUPA;

dbopmupoBanre GyHKINOHATHHON MaTEMaTHYECKONH IPAMOTHOCTH: YMEHHUS PAaCIIO3HABATh
MATEMATHUUYCCKUC O6’beKTBI B peaHBHBIX JKU3HCHHBIX CI/ITyaL[I/IHX, HpI/IMeHHTb OCBOCHHBEIC
YMEHUS JJIS PEIICHUS MPaAKTHKO-OPUECHTUPOBAHHBIX 3a/a4, HHTEPIIPETHPOBATH [TOJTyUCHHBIC
pe3y.HBTaTBI 1 OICHHUBATh UX HAa COOTBECTCTBHUC HpaKTH'—IeCKOﬁ CI/ITyaI_II/II/I.

OcHogHble TUHUU COOEPIHCAHUA KYPCA MAMeMamuky 6 6 Kiacce

apupMeTHUeCKass M TEOMETPHUYECKas, KOTOpBIE pPAa3BHBAIOTCA MapajlIeIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOW, OJHAKO, HE HE3aBHCHMO OJHA OT JAPYTOi, a B TECHOM
KOHTaKT€ M B3auMoJIeiicTBUU. Takxke B Kypce MPOMCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH alreOpbl
Y OTHCATEIbHOM CTATUCTUKHU.

N3zyuenne apupmMeTnyecKoro MaTepraia HAYMHACTCS CO CHCTEMATH3aluy U Pa3BUTHS 3HAHUN
0 HATypaJbHBIX YHCJIAX, IOJYYCHHBIX B HadyalbHOW mIkoie. [Ipu 3TOM coBeplIeHCTBOBaHUE
BBIYUCITUTENIFHOW TEXHUKH W (POPMHUpOBAHME HOBBIX TEOPETUYECKHUX 3HAHUH COYETACTCS C
pPa3BUTHUEM BBIYMCIMTEIFHON KYJIBTYpBl, B YaCTHOCTH C OOYYEHHEM NpPOCTEHIIMM HpuéMam
NPUKHUIKA U OIICHKH PE3YJIbTaTOB BHIYMCICHUH. V3ydeHne HaTypabHBIX YHCEIN IPOI0IDKACTCS B
6 KJ1acce 3HaKOMCTBOM C Ha4YaJIbHBIMU TTOHSITUSMH TEOPUH JEITUMOCTH.

Jlpyroii KpymHbIA OJIOK B COJEpX)aHUM apu(PMeTHUecKor JuHuH - 3To Apodu. K 6 kiaccy
OTHECEH BTOpPOW 3Tal B M3Yy4YCHUHU IpoOeil, re NMPOMCXOAUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHMs W TpeoOpa3oBaHMs JpoOed, OCBOCHHWE HOBBIX BBIUMCIUTEIBHBIX alTOPUTMOB,
OTTaYMBAHUE TEXHHKH BBIYMCICHHWH, B TOM 4YHCJIE 3HAYCHUH BBIPAKCHHH, COJCpXKAIIUX H
OOBIKHOBEHHBIE, M JIECATHYHBIC APOOH, YCTAaHOBIIEHHE CBSI3€H MEXAy HHMH, PACCMOTPEHHE
npuéMOB pelleHus 3a1a4d Ha Jpoou. B Havane 6 kiacca mMpOMCXOJIUT 3HAKOMCTBO C MOHSTHEM
IPOLIEHTA.

OCOOEHHOCTBIO M3Yy4YeHUs MOJO0XKHUTENbHBIX M OTPULATENBHBIX YHMCEN SBJISETCS TO, YTO OHU
TaK)Xe MOTYT pacCMaTpHBATBhCS B HECKOJBKO JTarmoB. B 6 kiacce B Hadane M3y4YCHUS TEMBI
«[TonmoxxuTenpHble U OTpPHULATENbHBIE YMCTIay Bblaensercs noareMa «llenble uncia», B paMkax
KOTOPOH 3HAKOMCTBO C OTPHUIATEIbHBIMH YHCIAMH M JEHCTBUSMHU C TIOJOXHTEIBHBIMH M
OTPHILATEIHBIMU YUCIIAMH IPOMCXOJUT Ha OCHOBE COZEP>KATENbHOT0 MOAX0/1a. DTO MO3BOJISET
Ha JIOCTYITHOM yYpPOBHE MTO3HAKOMHUTH YYAIIUXCS MPAKTUIECKH CO BCEMH OCHOBHBIMHU MOHSITHSIMHU
TEMBI, B TOM YHCJI€ U C IPaBHJIaMH 3HAKOB IIPU BBIMOJHEHUH apU(PMETHUECKUX ACHCTBUIM.

[Ipu oOyueHWM pemIeHHIO TEKCTOBBIX 3aJad B 6 KJIaCcCe HCIOJB3YIOTCS apH(MeTHYecKue
npuémsl pemeHus. TekcToBble 3ajauu, perraeMble Mpu 0TpaboTKe BBIYMCIUTEIbHBIX HABBIKOB B
6 Kiacce, pacCMaTPHBAIOTCS 3aJaddl CIEAYIOIIUX BUIOB: 337a4M Ha IBIKCHHE, Ha YacTH, Ha
NOKYIIKH, Ha pabOTy U NPOU3BOJAUTEIBHOCTb, HAa IMPOLEHTHI, HA OTHOIIEHUS U IMPOIOPIHH.
Kpome Toro, o0yJaromuecsi 3HAaKOMATCSI ¢ TPUEMAMU PEIIeHHs 3a/1a4 1epeOopoM BO3MOKHBIX
BapUaHTOB, yuaTcs paboraTh ¢ HH(OpMaiuei, mnpeacraBieHHOH B Qopme Tabmum wiIu
arpamMmm.

B TIlpumepHoit paboueil mporpamme NpeaycMOTpeHO (opMUpOBaHHE MPOINEAEBTUYECKUX
anreOpandyecKux TpejcTaBiIeHuil. bykBa kak CHMBOJ HEKOTOPOTO YHCIa B 3aBHCUMOCTH OT
MaTeMaTHYECKOr0 KOHTEKCTa BBOJIUTCS IIOCTENEHHO. DbByKBeHHass CHMBOJHMKA IIMPOKO
UCTIONIB3YEeTCS TPEXKE BCETO Ul 3alCH OOMIMX YTBEP)KIACHUH W TPEUTOKeHHH, Gopmyn, B
YaCTHOCTH IS BEIYMCIIEHUS] TEOMETPUYECKUX BETMUMH, B KAUECTBE «3aMECTUTENS» YHUCIIA.
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B kypce «Marematuku» 6 Kiacca IpeaCTaBlIEHAa HArjIsAgHas F€OMETpHUs, HalpaBlICHHAas Ha
pa3BUTHE OOpPA3HOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpPaXEHUs, H300pa3UTEIbHBIX
YMEHHI. DTO Ba)KHBIM 3Tal B U3YYEHUH N€OMETPHH, KOTOPBIA OCYIIECTBISETCA Ha HarIsHO-
NPaKTUYECKOM YPOBHE, OIMPAETCS HA HATrJSAHO-00pa3HOe MBIIIIeHHE oOyJatonmxcs. bonpimas
pOJIb OTBOAMUTCS NPAKTUYECKOM JESATENbHOCTH, OIBITY, 3KCIEPUMEHTY, MOJEIUPOBAHUIO.
OO0yuaromiyecs: 3HAKOMATCS. ¢ TEOMETPUUYECKHUMHU (PUTYpaMH Ha TUIOCKOCTH U B POCTPAHCTBE, C
UX MPOCTEUIINMH KOH(UTyparusiMu, ydaTrcs U300pa’kaTh MX Ha HEIMHOBAHHOM M KIIETYATOM
Oymare, paccMaTpMBaIlOT HX MpocTelilMe CcBOMCTBA. B mporecce u3ydeHus: HarsiAHON
FEeOMETPUH 3HAHMS, MMOTyYEeHHbIE 00y4YalOUMMUCS B HA4aJbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U
pacIupsIoTCs.

N3yuyenne yueOHOIo npeaMera «MaTeMaTHKa» Ha YIJIy0JEéHHOM YPOBHe B 6
KJ1acce.

VYray6neHHoe u3ydeHHEe MaTeMaTUKH B 6 KiIacce pacCYMTaHO HA TEX YYCHHMKOB, KTO OyneT
IPOI0JDKATh U3y4aTh MAaTEMAaTUKY B 7-9 KII. Ha yriIyOJ€HHOM YpPOBHE, T.€ Ha T€X YYEHUKOB, KTO
OyZeT WUCIONb30BaTh MAaTeMaTHKy B HpoQecchusx B KaueCcTBE HHCTPYMEHTa, B TMpodeccusx,
CBSI3aHHBIX C HCIOJb30BAHHMEM MPUKIAAHONM MaTeMaTHKH, UHPOPMATUKU WM HPUIOKESHUH
MaTeMaTUKH; KTO OyJeT B JajJbHEHIIEM H3y4aTb MaTEMaTHKy Ha TBOPYECKOM YpPOBHE
(TEOPETUYIECKOM U TIPUKIIATHOM).
[IporpamMma pa3paboTaHa ¢ y4eTOM CIIEIYIOIIHUX IPUHLIUIIOB!
e cojJepXaHWe MUHMMU3UPOBAHO 0€3 MOTepH KauecTBa U pe3ysibTaToB;
® COIIaCOBAHHOCTb M IPEEMCTBEHHOCTh C 0a30BOW MpPOrpamMMoil 1O MeTalpeIMETHBIM
pe3yibTaram, 10 MPEeIMETHBIM pe3yJibTaTaM — Ha YpPOBHE COJepKaHus U TpeOOBaHUH 110
rojgam o0y4yeHus;
e oOecneueHue GpopMUpoBaHUs (PYHKIIMOHAIBHONW I'PaMOTHOCTH Ha BBICOKOM YPOBHE;
® [IOHMMAaTh PAa3BUTHUE HA CTAPIIYIO LIKOIY.
Paznuune B moAroToBKe 0OydYaAIOMIMXCS, OCBOMBIIMX 0a30BYIO U YIIyOJIEHHYIO MPOTPaMMy
o0ecrieunBaeTcs:
e JIOTNOJHUTEIBHBIMU 3JIEMEHTaMHU cojepkaHus (Hampumep, Tembl «KoMOuHaTOpHKa» u
«MaTeMaTu4ecKue Urpbi»);

® QAKIEHTOM B H3yYCHMM (HAampuUMep, BBIACICHHE TeM, «SI3bIK M Jorukay», «Jlormueckoe
cienoBaHue», «PemieHne KOMOMHUPOBAaHHBIX 3ajad Ha JApoOM M yacTw», «CIOXKHBIN
HNPOLEHTHBIA  POCT»);

® YCJIOXHEHHEM M HMHTEJUIEKTyalu3aleil BUJOB JeATeIbHOCTH (HarpuMep, Ooblie 3a1ad
UCCIIEIOBATEIbCKOI0 XapaKkTepa);

® YpOBHEM TMpEeABbABIAEMbIX  TpeOOBAHUN,  3aQUKCUPOBAHHBIX  (QOPMYIHPOBKAMHU
«omnepupoBaTh TMOHATHEM» - MPAKTUYECKUN YpPOBEHb, M «CBOOOJHO ONEpPUPOBATH
HOHATUEM) - TEOPETUUECKUN YPOBEHb;

® CaMOCTOSITEIbHOCTBIO, O3HAUaIOLIe, YTO 3HAUMTEIbHAs YacTb TEOPETUYECKOIrO
MaTepHuaja OCBaMBAaETCs YYALIMMHCA CAMOCTOSITEIbHO — OHM caMM OOOCHOBBIBAIOT
0O0JIBIIYIO YacTh MpeIaraéMblX JJis U3Y4eHUs (DAKTOB U YTBEPKIACHUM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yuyeOHOMY TMIaHy B 6 Kjacce W3y4yaeTcsl MHTETPUPOBAHHBIN MpeaMeT
«MareMaTHKa», KOTOPBIA BKIIFOYAeT apu(pMETHUICCKHA MaTepral W HArSIHYI0 TEOMETPHIO, a
TaK)Ke MPOTEIEBTUYCCKUE CBEJCHUS U3 anreOpbl. YUeOHbIN TIaH Ha U3y4YeHHEe MaTeMaTUKU B 6
KJIacce OTBOJIUT HE MEeHee 7 y4eOHBIX 4acoB B HE/IeM0, Bcero 238 yueOHBIX 4acoB.
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COJAEP/KAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

Yucna u deiicmeus ¢ HUMU
Hamypanvusie yucna

ApudmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMU HATypallbHBIMH 4HCIaMHU. YHCIOBBIE
BBIpQXCHUS, MOPSAOK JEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcmonb30BaHWE MPH BBIYUCICHHSIX
MEPEMECTUTEIBLHOIO U COYETATEIIBHOTO CBOMCTB CIIOKEHUS U YMHOXKEHUS, PACIIPEAEITUTEIBHOIO
cBoMCTBAa yMHOXKEeHUS. OKpyTieHUEe HATypalbHbIX YUCE.

Jenvrenu u KpaTHble 4Kcia; HAMOOIBIIMKM OOIIMIA AETUTENIb M HaUMEHbIIIee 00IIee KpaTHoe.
Henumocts cymmbl U nipousBeAeHus. [lenenue ¢ ocratkom. I103nLIMOHHBIE CUCTEMBI CUUCIICHUS.
JBonuHas cuctema cuuciienus. [lepeBoj AeCITUUHON 3aMUCH YUCEI B JBOUYHYIO U OOPATHO.

IIpumepHoOe pacuiupenne cojaep:KaHus HA YIriIy0JJeHHOM YyPOBHe

S3pik 1 noruka. [lonstre orpunanus. Orpunanue oOMMX BeICKa3bpiBaHUNA. OTpHUIIaHNE
BBICKa3bIBaHUH O cyliecTBOBaHUM. [lepemeHHas. BoipaskeHus ¢ nepeMeHHbIMU.
[Tpennoxenus c nepeMeHHbIMU. [lepemenHas 1 kBaHTOPBI. OTpULIaHUE YTBEPXKJIEHUH C
KBaHTOPAMH.

/lpoou
OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO ApoOHU, cokpaiieHue npoodeil. CpaBHeHHE U

yrnopsigounBaHue Apobeii. Pemenue 3amay Ha HaXO0XJIEHUWE YAaCTH OT LIEJIOTO U IEJNOro IO €ro
yactu. [IpoOHoe umciio Kak pe3ynabTaT neieHus. [IpeacraBieHue necsaTUYHON OpoOu B BHIE
OOBIKHOBEHHOM JpoOM W BO3MOXHOCTH IIPEJICTABICHUS OOBIKHOBEHHOH JapoOM B BUjE
necaTHUHOM. JlecaTuunble ApodU U MeTpudeckas cuctema mep. ApudmeTHueckue IeHCTBUS U
YHCIIOBBIE BBIPAKEHHSI ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0siMU. COBMECTHBIE IEHCTBUS C
OOBIKHOBEHHBIMH U JACCATUYHBIMU ApoOsimu. CpeaHee apupmMeTudecKoe.

OtHomenue. Jlenenue B MaHHOM OTHOIIeHMH. Macimtad, mponopius. OCHOBHOE CBONCTBO
npornopuuu. HaxoxaeHue HeusBecTHOro wieHa mnponopuuu. CBoCTBa M IMpeoOpa3zoBaHue
npornopuuii. 3aBUCUMOCTH Mex 1y BennunHamu. [Ipsimas 1 o6paTHas IpoONOpPIUOHATIBHOCTD.

I'paduku npsimoii 1 0OpaTHOM MPONOPIIMOHATBHOCTH.

[TponopunonansHoe nenenue. IlpuMenenne nponopuuil Npu peneHuy 3a1ad.

[Tonstue mporeHnra. Beluucienne mpoueHTa OT BEIUYMHBI M BEIWYHMHBI MO €€ MPOLEHTY.
BolpakeHue mpoLEeHTOB JAECATUYHBIMU JpoOsimu. PemieHue 3agad Ha NMpoNEHTH. BeipaxeHue
OTHOIIECHUSI BEIMYMH B MTPOLIEHTAX.

IIpumepHoOe paciMpenne cofepKaHus HA YIJIy0JeHHOM YPOBHe

[TpocToii mpoLEeHTHBIN POCT, CIOXKHBIM MPOLEHTHBINA pocT. OOpaTHas NPONOPLHUOHATIBHOCTD.
[Tpsmas 1 oOpaTHas NPONOPLUOHATIbHAS 3aBUCUMOCTb. I'paduku nmpsiMoit u oOpaTHoH
nponopuuoHanbHOCTH. [IponopuronansHoe aeneHue. Pemenne 3ax1ad Ha MpoNOpLUAOHAIBHOE
JIEJICHHUE.

IHlonosxcumensnsvie u ompuyamenvHvle yucia

[TonoxuTtenpHble W OTpHUIATENbHBIE uncia. llenmple w parmonanbHble yucia. CoBnaacHUE
MOHSTUN «HATYpPaTbHOE YHCIIO» U «IIOJOXKHUTEIBHOE IIeJI0€ YHCIO». MOJyNlb palMOHATEHOTO
qrclia, TeOMeTpUIecKasl HHTeprperanus moayns yucina. KoopaunatHas npsimast. M3o0pakeHue
YHCEJ Ha KOOPAMHATHOU MPsAMOM. YHCTIOBBIE TPOMEXKYTKH.
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CpaBHEHHE paAIMOHAIBHBIX YHCeNl. ApUpMeTHYecKue ACUCTBUS C MOJOXKHUTEIBHBIMH U
OTPULIATEIIbHBIMU YHCIIAMH.

[IpssMmoyronbHas cucreMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTtsl TOYKM Ha IJIOCKOCTH,
abcrucca u opaunata. IlocTpoeHne Touek U GUryp Ha KOOpIAMHATHOM TutockocTH. CloxkeHue u
BBIUMTAHUE YHWCEN U JBWKEHHSI 10 KOOPAMHATHOM mpsimoil. AunreOpamdeckas cymma. O
CHUCTEMax CUHUCIICHUS.

OcHoBHasi cojep:kaTejbHasi Wedb: Cc)OPMUPOBATH yYMEHHE BBIIOJIHATH COBMECTHBIC
NeHcTBUSL C OOBIKHOBEHHBIMH U JECATUYHBIMH JApPOOSMH; IMOBTOPHUTH pEIICHHE 3aJad Ha
JIBUXKEHHE (COMYTCTBYIOIEE MOBTOPEHHWE B TEUEHHE BCErO0 Kypca) M HM3yYUTh HOBBIM BHI
JIBUKCHHUS — JBUKEHHE [0 PEKe; MO3HAKOMHUTb C TMOHSATHEM CpPETHEro apu(MeTHyecKoro;
YTOYHUTHh IOHSATHE IMPOLEHTa; CHUCTEMAaTU3UPOBAaTh pELICHHE 3aJad Ha IMPOLEHTHI;
chopMHpOBATh MOHATHS MPOCTOTO U CIOKHOTO MPOIEHTHOTO pOCTAa; BBIBECTH (HOPMYIIHI,
ONUCHIBAIOLIME IPOLICHTHOE OTHOILUEHUWE YHUCEN, IMPOCTOW MPOLEHTHBIA POCT M CIOXKHBIN
IPOIEHTHBIA POCT; CHOPMHUPOBATH MOHSATHS OTHOLICHHWS WM TPOMOPILUH; BHIBECTH CBOWMCTBA
OPONOPUMKA M HAY4YUTh BBINOJIHATH HX MpPeoOpa3oBaHUs; HM3YyYHTh NPSAMYI0 U OOpaTHYIO
MPOMOPLUUOHAIBHOCTH, ¢(hOPMHUPOBATh YMEHUE CTPOUTH IpaUKU ATHX 3aBUCHUMOCTEH, peuaTh
3aJja4d METOOM MPOTMOPIHiL; cHOPMUPOBATH MOHSATUE OTPUIATENLHOTO YHCIA, IEJIOTO YHCIa,
BbIpa0OTaTh MPOYHBIE HABBIKU ACUCTBUM C LEJIBIMU YHMCIAaM{; MO3HAKOMHUTb C Pa3IMYHBIMU
CUCTEMAaMHU CUHMCIICHUS; CUCTEMATU3UPOBATh 3HAHHUS O YMCIOBBIX MHOXECTBAX.

IIpumepHoOe pacliMpeHne COJePKAHUA HA YIIy0JIeHHOM YPOBHe

[Tonsatue otpunanus. IIporuBopeune. Otpunanue oOMMX BbICKa3blBaHUU. OTpunanue
BBICKa3bIBaHUI O cyuiecTBoBaHUM. CIIOCOOBI BBIpaKEHUSI OTPUILIAHUS OOIIMX BBICKA3bIBAHUM U
BBICKA3bIBaHUI O CYLIECTBOBAHUM B €CTECTBEHHOM SI3bIKE.

[Tepemennas. Beipakenus ¢ nepemenusiMu. [Ipennoxxenus ¢ nepemenHsiMu.  Ilepemennas u
KBaHTOpbl. OTpULIaHME YTBEpXkAEHUN ¢ KBaHTOpamu. IloHsATHE JOrMYeckoro ciaexoBaHHUs.
Otpunianue cinenoBanus. OOpatHoe yTBepkaenue. CleloBaHHE W PABHOCHIJIBHOCTb.
CrnenoBaHue M CBOMCTBA IPEAMETOB.

OcHoBHasi cojep:KaTeJibHAs Wedb: CPOPMHUPOBATH IPEJCTaBIE€HHE OO0 OTPHUIIAHUU
BBICKa3bIBaHUI, YMEHNE CTPOUTH OTPHUIIAHUS YAaCTHBIX BBICKA3bIBAaHUM, OOLIMX BBICKa3bIBAaHUH U
BBICKA3bIBAaHUI O CYIIECTBOBAHUU; YTOUHUTH MOHATHS NIEPEMEHHOM, BHIPAXKEHUS C IEPEMEHHOM
Y MIPEJIOKEHUS C IEPEMEHHOM; HAyYUTh UCIIOJIb30BaTh KBAHTOPBI U JUISl 3aIIMCH BBICKa3bIBaHUI
U UX OTPHUIIAHUH; IOBTOPUTH JEHCTBHA C OOBIKHOBEHHBIMH U JIECITUYHBIMH ApOOSMU
(comyTcTBylOIlee TOBTOPEHME B TEUYEHHE BCEro Kypca); IO3HAKOMHUTb C MOHSATHSIMH
JIOTUYECKOI0 CJIEI0BaHUS U €ro OTPULIAHUs, OOPaTHOrO YTBEPKACHUS, XapaKTEPUCTHUYECKOIO
CBOMCTBA (IIPU3HAKA), HAYYUTH B MPOCTEHUIINX CIy4asiX BHINOJIHATH UX IIOCTPOEHUE.

Bykeennvie svipasricenusn

[Ipumenenue OyKB JUId 3alUCH MaTeMAaTUYECKUX BBIpAXXEHMH U mpeanokeHui. CBoiicTBa
apupmeTnueckux aencteuil. Packpsitre ckobok. Koapdunment. [lonoOHbIe cnaraemsie.
DyKkBEHHBIE BBIPQXKEHMSI M UHUCIIOBBIE TIOJCTAHOBKH. DyKBEHHBIE paBEHCTBA, HAaXO0XKJIECHUE
HEU3BECTHOTO KOMIIOHEHTAa. YpaBHEHHE KaK IPEJJIO)KEHHWE C OJHOM MM HECKOJbKUMU
nepemMeHHbIMU. KopeHb ypaBHEeHHs. MHOXECTBO KOPHE.

IIpumepHoe paciMpenne cofepKaHus HA YIJIy0JeHHOM YPOBHe

OcHOBHBIE METO/Bl pelIeHHUs ypaBHEHUH: MeToa npod u omubok, Merox nepedopa,
paBHOCUJIbHBIE ITPEOOPa30BaHUS.
Pemenue ypaBHenuii. Penienue 3a1a4 METOI0M ypaBHEHUH.
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KoopnunatHass mutockocts. PYHKIMOHAJIbHAS 3aBUCUMOCTH BeIHMUMH. DPopMynbl; (GOpMyIIbl
nepuMeTpa U IJIoLaau MpsIMOYToJIbHUKA, KBajipaTa, 00beMa napajienenurnena u Kyoa.
OcHoBHasi coaep:kaTejibHasi LeJdb: cHOPMUPOBATH MOHATHE YPABHEHHsI, CUCTEMATHU3UPOBAThH
U3yYEHHBIC METOJbl DEIICHHS YpPaBHEHWH, IO3HAKOMHTb C OOIIMM TNPUEMOM peIICHUsS
JUHENHBIX YpPAaBHEHHMI IyTEM II€pEeHOCa CJIaraémblX, YTOUYHWUTH QITOPUTM pEIICHUS 3aaad
METOJIOM YpaBHEHUU; BBECTU TOHATHUA KOOPAMHATHOM IUIOCKOCTH M (PYHKIHOHAIBHOMN
3aBUCUMOCTH BEJIMYUH.

Pewenue mexcmogwix 3a0ay

Pemienue TekcTOBBIX 3a1a4 apu(PMETHUECKUM CIIOCOOOM M C NMOMOILBIO ypaBHeHUs. Perienue
Joruyeckux 3amad. Permenue 3ama4 nepeGoOpoM BceX BO3MOXKHBIX BapUaHTOB, METOJIOM IPOO U
OIIMOOK ¥ METOJIOM BECOB.

Pemenne 3amau, copepaliux 3aBHCHUMOCTH, CBS3bIBAIOIIME BEIMYMHBI: CKOPOCTb, BpeMs,
paccTosiHue; IIeHa, KOJIUYECTBO, CTOMMOCTH; IMPOU3BOAMTEIBHOCTb, BpEMs, 00bEM pPabOTHI
EnvHuLbl M3MepeHus: Macchl, CTOMMOCTH; PAacCTOSHUS, BpEMEHH, CKOpOCTH. CBA3b MeEXIy
€IMHULIAMH U3MEPEHUs KaXKJJ0N BEJINYUHBI.

Pemenue 3agau, CB3aHHBIX C OTHOLIECHHEM, HMPONOPLHMOHAIBHOCTHIO BEIMYMH, MPOLEHTAMU;
pelIeHre OCHOBHBIX 33]1a4 Ha ApoOu U MPOLIEHTHI.

OneHka u IpuKHIKa, OKPYIJIEHUE pe3yibTara.

CocraBneHne OyKBEHHBIX BBIPQKEHUH 110 YCIOBHIO 3a/1a4H.

[IpencraBiaeHue 1aHHBIX € MOMOUIbIO TabauL U auarpamMm. CtonbuaTsle TUarpaMMbl: YT€HUE U
noctpoeHue. YTeHne KpyroBbIxX AUarpaMm.

Haznaounaa zeomempusn

N3 ucropun reomerpun. Harnsausle npeactaBiaeHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, Jy4, YIroJl, JOMaHas, MHOTOYIOJbHUK, YETHIPEXYTOJIbHUK, TPEYIOJbHUK, OKPYKHOCTD,
kpyr. Heonpenensemsle moHsATus.

B3auMHoe pacnonokeHue JBYX IpsAMBIX Ha IUIOCKOCTH, HapajlejibHble IpsSMBIE,
HEepHEHIUKYIISIpHbIE MpsiMble. V3MepeHne pacCTOSHUN: MEXAY ABYMS TOYKaMM, OT TOYKU JO
IPSAMOM.

W3mepeHne 1 MocTpoeHHe yriioB ¢ HOMOIIbIO TpaHcropTupa. CBONHCTBA TEOMETPUUECKUX PUTYP.
Knaccugpukanus  ¢uryp mo  cpoiictBaM.  Buabl  TpeyrojabHHMKOB:  OCTPOYTOJIbHBIM,
OPSMOYTOJIbHBIM, TYHNOYTOJIbHBIA; pPaBHOOEIPEHHBIN, PaBHOCTOPOHHHUH. YeThIpEeXyroibHUK,
IPUMEPBl YETHIPEXYTOJIbHUKOB. [IpSAMOYroibHHUK, KBaJgpaT: HCIOJIb30BAHHUE CBOMCTB CTOpOH,
yrioB, nuaroHaneil. [IoHATHS BOUCAHHOW M ONMMCAHHON OKPY)KHOCTH. 3aMedaTesibHble TOUKU B
TpeyroipHuKke. I[IpaBuiibHBIE MHOTOYroiabHMKH. M300paskeHHe reoMeTpudyeckux Quryp Ha
HEJIMHOBAaHHOM OyMare C MCIOJNb30BAaHUEM LMPKYISA, JUHEMKH, YrOJbHHKA, TPAHCIOPTHpA.
[TocTpoenus Ha kiaeTyaToi Gymare.

[Tepumerp mHoroyronbHuka. IlonsTHe miomaau (uUrypbl; €IUHHMIBI W3MEPEHHUs IUIOMIAIH.
[TpubnuxeHnHoe wu3MepeHHe IUIOMWEAAX (Uryp, B TOM 4YHCI€ Ha KBaJIpaTHOW CeETKe.
[TpubnmxeHHoe U3MEPEHNE AJTMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

Kpacora u cummerpus. CummeTpus: LEHTpajibHas, OCeBas U 3€pKajbHasi CUMMETpUHU.
[Toctpoenne cummeTpuuHbIX uryp. IIpeodpa3oBanue MIOCKOCTH.

Harnsigaele mpencTaBieHHMs O HPOCTPAHCTBEHHBIX (UIypax: MOHSITHE MHOTOTPaHHUKOB —
napajuiesenunes, Ky0, npusma, mupaMuja; MOHSATHE TeN BpallleHUus — KOHYC, [WJIMHAP, Map U
chepa. M3o0paxeHue NpocTpaHCTBEHHBIX ¢uryp. IlepBHuHOE MpeaCTaBIEHHE O CEYSHMSX
IPOCTPAHCTBEHHBIX (UTyp, TMOCTPOCHUE CEYEHHH MHOTOTpaHHUKOB. I[Ipumepsl pa3BepTOK
MHOTOTPaHHUKOB, IWIMHApa U KoHyca. Co3naHue Mojenell MpOCTPaHCTBEHHBIX (Quryp (u3
OyMmaru, MpoBOJIOKH, IJIACTUIINHA U 1p.). [IpaBUIbHBIE MHOTOTPAaHHUKHU.
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[Tonstue obbema; enuHHUIBI U3MepeHHst oobeMa. O0beM NPSIMOYTOIBHOTO MapaulesenuIiesaa,
KyOa, mapa.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTAaThl OCBOECHHSI MPOrpaMmMbl yuyeOHOro mpeamera «MaremaTuka»
XapaKTEepU3yKTCS:

[TarpuoTryeckoe BOCIIUTAHUE:

MIPOSIBJIEHUEM MHTEpPECA K MPOIUIOMY U HACTOSIIEMY POCCHUMCKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHUEM K JIOCTH)KECHUSM POCCUUCKHX MATEMATUKOB M POCCHUKMCKONM MAaTeMaTU4YECKOMN
IIKOJIbI, K HCIIOJIb30BAHUIO STUX JOCTHKEHHM B IPYTUX HayKax U MPUKIAIHBIX cepax.

I'pa:knanckoe u 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHINOJHEHHIO OO0S3aHHOCTEW TpakJaHMHA U peaju3aldyd €ero Ipas,
MPEJICTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, IPOIIEAYP TPaXKAAHCKOTO 0011ecTBa (BBIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXIEHHIO OSTHYECKHX MPOOJEeM, CBS3aHHBIX C NPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHHI HayKH, OCO3HAaHUEM Ba)XHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B
JIESITEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B PEHICHUH MPaKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEil
JKU3HU JIJISL YCIIENTHON MPO(ECCHOHAIBHON EATEIHbHOCTH U PA3BUTHEM HEOOX OMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K O3MOIIMOHATHPHOMY ¥ 3CTETHYCCKOMY BOCIPHUATHIO MAaTEMaTHYCCKHX
00BEKTOB, 3aa4, PEUICHHUH, pacCyXIeHUI; YMEHHUIO BUIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

IleHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAIIMEH B JNEATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJCTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeNOBEKa, MNPHUPOAbI U OOIIECTBAa, NOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIM3ALIMN; OBJIAJICHUEM SI3IKOM MaTEMaTUKU U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHMS MHPA; OBJAJEHUEM TMPOCTEUIINMH HaBBIKAMU
HCCJIE0BATENbCKOM 1eATENbHOCTH.

du3znueckoe BocnuTanue, GopMUpOBaHHE KYJIbTYPbI 310POBbSI U IMOUMOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTHIO MPUMEHSTh MAaTeMaTHYE€CKUE 3HAHUS B MHTEPECaX CBOETO 370POBbS, BEICHUS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAHUE, cOATAHCUPOBAHHBINA PEXHUM 3aHATHH M OTIbIXA,
perynsipHas pu3ndeckas akTUBHOCTb); C(POPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa.

IK0JI0TrHYeCKOe BOCTIUTAHME:

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU N7 pelleHus 3agad B o0jacTu
COXpPAaHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB M OIIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpebl; OCO3HAHHWEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKHX
mpoOJIeM U yTeH WX PEIICHUS.

JIMYHOCTHBIE  pe3yJibTaThl, oO0ecmeYHBaOIIMEe aJANTANMI0  00y4Yawinerocss K
U3MEHSIIOIMMCH YCJIOBHSIIM COIHAIBLHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIICHUIO YPOBHSI CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOU JESATENILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHUX;
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HE0OXOIMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcie (OPMYIUPOBATH HJEH,
MOHATHS, THIIOTE3bl 00 00BEKTaxX M SBJICHUAX, B TOM UHUCIIC paHee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAallMIO, BOCIPUHHMATH CTPECCOBYIO CHTYAlUIO
KaK BbI30B, TpeOymOIIM KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMble pELICHHs] U JIEHCTBUS,
(GopMyIHpOBATh M OIICHUBATH PUCKHU U MOCIEICTBU, (HOPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pe3yJibTaThl OCBOCHHUS IPOTPAMMBI yUeOHOTO npenMeTa «MaTemMaTuka
XapaKTEepHU3YIOTCS OBJIAJICHUEM YHUBEPCAILHBIMH [T03HABATEIBHBIMHU JACHCTBUSMH,
YHHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMU JACHCTBUSMH U

YHUBEPCAILHBIMH PETYIATUBHBIMH ACHCTBHAMH.

1) VYHuBepcalbHbIC IO3HABATEIILHBIC ICHCTBUSI 00ecreunBaoT (HOpMHUpPOBaHHE 0a30BBIX
KOTHUTUBHBIX IMPOIIECCOB, 00yJaronMXcsi (OCBOCHHE METOIOB TO3HAHUS OKPYKAIOIIETO MHUPA;
NPUMEHEHHE JIOTHYECKHX, UCCIICAOBATENILCKUX ONepalunii, yYMeHui paboTaTh ¢ HHpOpMaIuei).

Ba3oBble Jjornueckue aeicTBus:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKA MAaTEMaTHUECKUX OOBEKTOB,
MOHSTUI, OTHOLLIEHUH MEXKly IOHSATHUSIMU;

(bopMyIMpOBATH OIIPECIICHUS MOHATUI; YCTAaHABIUBATh CYLIECTBEHHBIN IIPU3HAK
Ki1accu(hUKauu, OCHOBAHUS JUIsE 0000IICHUS 1 CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIIN3A;
BOCIIPUHUMATh, (POpMYyIUpPOBaTh U IPEe0OPa30BbIBATE CYXKIECHUS: YTBEPAUTEIbHbBIC U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE;

YCIIOBHBIE; BBIABJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHSI B
¢akTax, TaHHBIX, HAOIIOIEHUSIX U YTBEPKICHUSIX;

IpeaaraTb KpUTEpUN AJIs BBISIBICHHS 3aKOHOMEPHOCTEN M IPOTUBOPEYNN;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUU;

pa3buparhb JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPsIMbIE U OT POTUBHOTO),
IIPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MATEMAaTUYECKUX (DAKTOB,
BBICTPauBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDBI;

000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS; BEIOUPATH CIIOCO0 pereHus yaeOHOH 3a1a4un
(cpaBHMBATh HECKOJIBKO BApUAHTOB PELIeHUs, BRIOUpATh Hanbo1ee MOAXOAALINMA ¢ YIETOM
CaMOCTOSITEJIbHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

MCIIOJIb30BaTh BOTIPOCHI KaK MCCIICTOBATEIILCKII HHCTPYMEHT TIO3HAHHS,
(dbopMynHupoBaTh BOMPOCHL, (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
YCTaHABJIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH TUIIOTESY,

apryMEeHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

MIPOBOIUTH 110 CAMOCTOSATEIHLHO COCTABIICHHOMY TUIAHY HECIIOXKHBIA AKCIIEPHUMEHT,
HEeOOJIBIIIOE HCCIeA0BaHNE TI0 YCTAHOBICHUIO 0COOEHHOCTEH MAaTEMaTUYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOO0ii;

CaMOCTOSITENNLHO (POPMYTUPOBATH 00OOIIEHHS U BEIBOJIBI 110 pe3yiibTaTaM MPOBEIEHHOTO
HaOJTI0ICHUS, KCCIICIOBAHMUS, OIICHUBAThH JJOCTOBEPHOCTH IMOTYICHHBIX PE3yIbTaTOB, BEIBOJIOB
1 00001IeHHIT; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MPECAIOJIOXKEHNUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTH M U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pELIeHHs 3a/1a4u;
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BBIOMpATh, AaHAJTM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUJOB U (POPM MpeaCTaBICHUS;

BBIOMpATh (OopMYy MpencTaBICHUS HHPOPMAIIMK U WLTIOCTPUPOBATH peliaeMble 3a1aun
CXeMaMHu, IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSIMU;

OLICHHUBATh HAAEKHOCTh HH(DOPMALIMU IO KPUTEPHSIM, MTPEATIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIHHO.

2) YHuBepcajibHble KOMMYHHKATHBHbIE JeficTBHSI 00ecneunBalOT cHOPMHPOBAHHOCTH
COLMAIbHBIX HABBIKOB 00y4al0IIUXCS.
OO01menmne:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMU
0011IeHuS,

SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOI TOUKY 3PE€HHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PELIEHUs 3aJa4l, KOMMEHTHUPOBATh MOJIYYEHHBIN pe3ysbTaT; B
X0J1e 00CYXAEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbl, IPOOIEMBI,
pelaeMoil 3a1a4u, BbICKA3bIBATh UJIEU, HALICIICHHbBIE HA IIOUCK PEIICHHUS;

COIIOCTABJIATH CBOU CYXKJICHHUS C CYXJACHUSIMH IPYTHX YYACTHUKOB JMajiora, 0OHapy»XuBaTh
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

B KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPENICTABIIATh PE3YNbTAThl PEIICHU 3a/1a4M, SKCIIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (hOPMAT BBICTYIUICHUS C YYETOM 3a]a4 MPE3EHTAIUN U
0CcOOEHHOCTEH ayTUTOPHH.

Corpyannuecrso:

MOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW Y MHIMBHIYaIbHON pabOTHI IPU
peleHnH y4eOHBIX MaTeMaTHYECKHX 3a/1ay;

MPUHUMATD 11€JIb COBMECTHOH JIEATEILHOCTH, TUIAHUPOBATh OPraHU3aINI0 COBMECTHOMN
paboThI, pacrpenesaTh BUABI padoT, JOTOBAPUBATKLCS, 00CYKIATh MPOIIECC M PE3YJIbTaT
paboTHI;

0000111aTh MHEHUST HECKOJIBKHX JIFOJICH; y4aCTBOBATh B IPYIIIOBBIX (popMax paboThI
(o6cyxaeHnst, 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U JP.);

BBITIOJIHATE CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOM JIEHCTBHUS C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA IPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICHCTBUSI.

3) YHI/IBepcaHBHBIC PETYIISITUBHLBIC HeﬁCTBHH o0ecneynBaroT q)OpMI/IPOBaHI/Ie CMBICJIOBBIX
YCTAaHOBOK M JKU3HCHHBIX HABBIKOB JINYHOCTH.
CaMOOpFaHI/ISaHI/IHZ

CaMOCTOSITENILHO COCTABJIATH IUIAH, aJITOPUTM PELIeHU 3a]Jauu (UM €ro YacThb), BBIOMpATh
Coco0 peleHus ¢ y4€TOM UMEIOLIUXCSl PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEMH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApPHUAHTHI PELICHU ¢ yu€TOM HOBOM MH(pOpMaLIUHU.

CaMOKOHTPOJIBb:

BJIa/IETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa U pe3ysibTaTa pelieHHs
MaTeMaTUYECKOM 3a/1auu;

NPEIBUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPY PEUIEHUH 3a]1a4l, BHOCUTh
KOPPEKTHUBBI B ACSITETLHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAllICHHBIX OIMINOOK,
BBISIBJIEHHBIX TPYJIHOCTEW;
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e  OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa AEATEILHOCTH OCTABICHHON LEJIH U YCIOBHSIM,
OOBSICHSTH MPUYNHBI JOCTHKCHUS WM HEJOCTHIKEHHUS IIeTTH, HAXOIUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

Yucna u evivucienus

® 3HATh U IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUJIAMH YUCEN M CIIOCOOAMH MX
3aMKCH, MIEPEXOIUTD (€CITH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIKMCH YnCia K JPYTroi;

® CpaBHUBATH U YIOPSJOYNBATH IIEJIBIC YMCIIA, OOBIKHOBEHHBIC U IECATUIHBIE IPOOH,
CpPaBHMBATH YHCJIA OJHOTI'O U Pa3HbIX 3HAKOB;

®  BBINOJHATH, COUYETAs] YCTHHIE M MUChbMEHHBIC MPUEMBI, apuPMETHIECKHE ACHCTBUS C
HATypaJbHBIMU U IEJIBIMUA YUCIIAMH, OOBIKHOBEHHBIMU U JICCITUYHBIMU JPOOSMU,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMU;

®  BBIYMCIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUH, BBIITOIHATD IPUKUJIKY U OLICHKY
pe3yibTaTa BRIUYMCICHUN; BBITIOJIHITH MIPEOOPa30BaHUsI YUCIOBBIX BBIPAXKEHUN HA OCHOBE
CBOMCTB apu(hMETHUUECKUX JICHCTBHIA,

®  OMNpEeneNsITh TAKTUKY BHIYMCIICHUI B 3aBUCMOCTH OT KOHKPETHBIX 0OCTOSTENHCTB, HO
TaK, 9TO0BI pelIeHHE ObLIO 110 BO3MOXKHOCTH 00JIee MMPOCTHIM U yIOOHBIM;

® HAaXOJUThb OTHOUIEHHWE BEJIMYMH U YUCEN; YUTATh U 3alIMChIBATh OTHOIICHUS Pa3HBIMHU
croco0aMu; HaXOAUTh MPOIEHTHOE OTHOIICHHUE; JIOKa3bIBaTh HCTUHHOCTH TIPOITOPIIHH;
3alUCHIBATh U YUTATh MPOTIOPIIUU Pa3HBIMU CIIOCOOAMU, UCTIOJIB3YsI MATEMATHYECKYIO
TEPMHUHOJIOTHIO;

® HaxXOJUTh CpeaHee apuPMETHICCKOE YUCEI U BEITUIHH;

®  ONpeAeNsaTh NPUHAMICKHOCTh YHCEI MHOKECTBAM HATYpPAJIbHBIX, LEJbIX, PALIMOHAIBHBIX
yycell; n300paxaTb YMCiia Ha KOOPAUMHATHOMN NMPsAMO;

® [IPUMEHSATh FTEOMETPUUYECKUIM CMBICI MOJYJIS YMCia JJIs PELICHUs] YpaBHEHUS U
HEpPABEHCTBA;

® COOTHOCHUTH TOUKY Ha KOOPJIMHATHOMU MPSIMOI C COOTBETCTBYIOLUM €{ YHCIIOM U
M300paxkaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSAMOI, HAXOAUTh MOAYJb YUCIIA;

® COOTHOCUTBH TOYKH B IPSIMOYTOJBHOW CHCTEME KOOPJMHAT C KOOpJIMHATAMU 3TOM TOYKH;

® PacCIiO3HABATh YHMCIOBYIO MPSAMYIO, HA3bIBaTh €€ CYIIECTBEHHBIE TPU3HAKH, ONIPENIETATh
MECTO YHMCJIa HAa YUCIOBOM MPSIMOi, CPABHUBATh, CKJIA/IBIBATh U BBIYUTATh YHCIIA C
ITOMOUIBIO YU CIIOBOU MPSIMOM;

® Ha3bIBaTh CYLIECTBEHHbIC MPU3HAKU KOOPJAUHATHOM MPSAMOM, ONIPEAETATh KOOPAUHATHI
MPUHAJICKAIINUX €1 TOYEK C PAllMOHAIBHBIMU KOOPAMHATAMH, CTPOUTH U UCITOJIb30BATh
JUTSL pelIeHus 3a1a4 (pOpMyITy pacCTOSTHUS MKy €€ TOUKaMu;

® PAcCIlO3HABaTh KOOPJAMHATHYIO INIOCKOCTh, HA3bIBATh €€ CYIIECTBEHHBIE TPU3HAKH,
ONpeAENSATh KOOPAUHATHI TOUEK KOOPAUHATHON INIOCKOCTH U CTPOUTH TOYKH T10 UX
KOOpAMHATAM;

® OKPYIJISTH IIEJIbIE YHCIIA U JECATUYHBIC IPOOU, HAXOIUTh MPUOIMKEHUS YUCE.

Yucnoevie u 5yK8eHHble 6blpasrrceHun

®  ICIOJIB30BAaTh OYKBBI /ISl 0003HAUEHUS YHCEN MPHU 3aITUCH MAaTEMaTUIECKUX
BBIPaXXEHH, COCTABIISATh U UYNTATh OYKBEHHBIE BbIpAKEHUS U (OPMYJIIbI, HAXOIUTh
3HaueHUs! OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE TIOJICTAHOBKH U
npeoOpa3zoBanHusl (PaCKpbIBATh CKOOKH, ONIPenesaTh KOd(DPHUITUEHTH B OYKBEHHBIX
BBIPQXEHUIX, TPUBOUTH MOJOOHBIE ClIaraeMble U T. 11.);

® HaXOOUTHb HEU3BECTHBINA KOMIIOHEHT PaBE€HCTBA,
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UCTIONIb30BATh MOHATHE «PEIINTh YPAaBHEHUS» PU UX PEIICHUHU; CTPOUTH HOBBIC
CIOCOOBI pelleHUsT YpaBHEHUH;

pelaTh ypaBHEHHs CO BCEMH apU(PMETHUECKUMU JACHCTBUSMH Pa3HBIMH CIIOCOOaMU:
PaBHOCHIJIBHBIMHU MPe00pa30BaHUsIMH, METOIOM MPOO U OMIMOOK, METOJIOM IIepedopa;
penaTh NpoCTEeHIINe HEPAaBEHCTBA HA MHOXKECTBE PAlMOHAIBHBIX YHCEI C TIOMOIIIBIO
YHCIIOBOM MPSIMOM U 3aIMCHIBATh MHOXKECTBA MX PEIICHUH, NCIIONB3YS TEOPETHKO-
MHOXCCTBCHHYIO CUMBOJIUKY;

NOHUMATh U YIOTPEOISTh TEPMUHBI, CBI3aHHBIE C 3aIMCBHIO CTEIIEHH YHCIIA, HAXOAUTh
KBaJIpat M KyO 4nclia, BEIYUCIATH 3HAUCHUS YUCIIOBBIX BBIPKEHHH, COIEPKAILIIX
CTCIICHH;

II0JIb30BATHCS IPU3HAKAMHE JIEITMMOCTH, PACKIIaIbIBAaTh HATypaIbHbBIC YHCIIAa Ha IPOCTHIC
MHOXKUTEIIH;

HI0JIb30BAThCSl MACIITA0OM, COCTABIISATH MMPOIIOPLIUK U OTHOILICHHS;

HNPUMEHSATH OCHOBHOE CBOMCTBO IMPOIOPLUH ISl HAX0XKJICHUSI HEU3BECTHOTO WIeHA
HPOTIOPIMH; TIPEOOPa30BEIBATH TPOIIOPLIUH.

Pewiennue mexcmoewix 3a0au

CaMOCTOSITEJIbHO aHAJIU3UPOBATH 33J1a4M, CTPOUTh MOJEIH, INIAHUPOBATh U
peaTn30BBIBATH PEIICHHS, TOSCHATH X0/ PEIICHUS, TPOBOJUTH MIOMCK Pa3HBIX CIIOCOOOB
pelIeHrs, COOTHOCUTD MOJTYyYEHHBIN pe3ysbTaT ¢ yCIOBUEM 3a/1a4H, OLIECHUBATh €T0
[IpaB/0110/1001e, pelaTh 3a1a4u C BOIIPOCAMU;

peliaTh MHOTOIIATOBBIE TEKCTOBBIE 3314 apu(PMETHIECKUM CIIOCO00M;

peliaTh 3aa4u, CBI3aHHbIE C OTHOLICHHEM, TPOMOPLHUOHAILHOCTHIO BEIMYHH,
MPOLIEHTAMU; pelIaTh TPH OCHOBHBIE 337a4u Ha IPOOH U MPOLICHTHI;

HCI0JIb30BaTh IOCTPOEHHBIE aJITOPUTMbI COBMECTHBIX JAEUCTBUN C OOBIKHOBEHHBIMU U
JIECATUIHBIMH APOOSMU MPH PEIICHUH 33129 Ha JPpOOU U MPOLIECHTHI;

peliaTh 3aqa4n, CoJiepsKallie 3aBUCMMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTbh, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsl, 00beMa
paboThl, UCTIONB3YS apuMeTHYECKUE NeUCTBUSA, OLICHKY, MPUKHUJIKY; TIOJIb30BaThCS
€MHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJIUYNH;

peliaTh 3aa4y Ha ABM)KEHUE M0 PeKe: HaXOAUTh CKOPOCTh MO TEYEHUIO PEKU, CKOPOCTh
IIPOTHB T€UEHUs, COOCTBEHHYIO CKOPOCTh M CKOPOCTh TEUEHHS [0 CKOPOCTHU IO TEUEHHIO
U CKOPOCTH NMPOTUB TEUECHMUS;

CTPOUTH MOJIENT OHOBPEMEHHOI'O PAaBHOMEPHOTI'O JIBUXKEHUS 00BEKTOB Ha
KOOPJAWHATHOM JIy4€;

YUTATh U CTPOUTH IPaPUKH IBHIKEHUS, ONPENEIATh 10 HUM: BpeMs BbIXOAA U IPUOBITHS
00BbEKTa; HANpaBJIEHUE €T0 JIBUKEHHS; MECTO M BPEMSI BCTPEUH C IPYTUMH 00bEKTaMH;
BpEMS, MECTO, ITPOJIOJKUTEIBHOCTh U KOJIMUECTBO OCTAHOBOK; MIPUAYMBIBATH 110
rpadukaM JBHKEHHS pacCKa3bl O COOBITUAX, OTPAXKEHUEM KOTOPHIX MOTJIH ObI OBITh
paccMaTpuBaeMble rpauKy TBHKEHUS;

pacrno3HaBaTh NPSAMYIO U 00paTHYIO IPONOPLIMOHAIBHBIE 3aBUCUMOCTH;

3aJ1aBaTh 3aBUCHMOCTH C TOMOUIbIO (hopMyJI, TaOIHIL, FPpaUKOB;

HaXOJUThb 10 TpapuKy NpsMOil 1 00paTHON MPONOPIUOHATIBHOCTH KOAPHUIIUEHT
MIPOIOPLIMOHAILHOCTH; paclio3HaBaTh (PYHKIMOHAIBHYIO 3aBUCUMOCTb CPEAN JaHHBIX
pa3IMYHbIX 3aBUCUMOCTEH;

pelaTth 3aa4u CO CPEAHUM apUPMETHUECKUM YHCEI U BEJIUYUH;

UCIOJIb30BATh MOHATHE «MacCIITad» JUIs peleHHs 3a1a4;

COCTaBJISATh OYKBEHHBIE BHIPAXKEHHUS IO YCIOBUIO 3aJ1auH;

pelark 3aa4d METOJI0OM YPaBHEHMI;

CaMOCTOSITENTLHO COCTaBJIATH COOCTBEHHBIE 3314 U3Y4aeMBbIX TUIIOB I10 3aJaHHOMN
MaTeMaTHYeCKOM MOJIeIN — YUCIOBOMY U OYKBEHHOMY BBIPaXEHUIO, CXeMe, TabJIHIIE;
W3BJIEKaTh HH(POpPMAIHIO, MPEACTABICHHYIO B TaOJINIIaX, HA JIMHEWHON, CTOJIOYATON WUITH
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KpYroBOi [uarpammax, HHTepIpeTUPOBATh NPEACTABICHHbIE JAHHbIE; UCIIOIb30BaTh
JaHHBIE TIPU PEIICHUH 3a/1a4;

® TIPENCTaBIATh MHPOPMAIIUIO C TTIOMOIILIO TAOIHII, IMHEHHON U CTOJIOYATOM JUarpaMM.
Haznaonan ceomempus

® TIPUBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOUINX (POPMY MU3yUEHHBIX
Te€OMETPHUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI PaBHBIX
CUMMETPUYHBIX (QUTY;

e u300paXkaTh C HOMOIIBIO IIUPKYJIS, TUHEHKH, TPAaHCTIOPTHPA Ha HETUHOBAHHOHN H
KJIeT4aToi Oymare n3y4eHHbIE TNIOCKHE TeOMEeTpHUYeCcKie (PUTyphl 1 KOH(PUTypaIiH,
CUMMETpPUYHbBIE QUTYPBI;

® TI0Jb30BATHCS TEOMETPUYECKIUMHU MOHATHUSAME: PABEHCTBO (DUTYDP, CAMMETPHUS;
UCIOJIH30BATh TEPMHUHOJIOTHUIO, CBSI3AHHYIO C CHMMETPHE: 0Cb CHMMETPHH, IICHTP
CUMMETpUH;

e 1peoOpa3oBHIBaTh (YUTYPHI C TOMOIIBIO PA3HBIX BUI0B CHMMETPUHU: OTHOCUTEIHHO
IIPSIMOM, IIOBOPOTHOM, IIEPEHOCHOM;

® HaxOJUTh BEJIMYUHBI YIIIOB H3MEPEHUEM C ITOMOIIBLIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOI BEJTMYMHBI, TI0JIb30BAThCS IIPH PELLICHUHU 3ajia4 TPayCHONU MEPOil yIiioB;
pacrno3HaBaTh Ha 4YepTeKaxX OCTPHIN, MPSAMOI, pa3BEPHYTHIN U TYIOM YIIIbl; CMEKHBIEC U
BEPTUKAJIBHBIE YTJIIbI, IEHTPAIBHBIN YOl M YTOJl, BHUCAHHBIA B OKPYXHOCTH,
HCCIIEIOBATh UX MPOCTEHINNE CBOWCTBA C IOMOIIBIO HU3MEPEHUI;

®  BBHIYUCIIATH JUTHHY JJOMAaHOW, IEPUMETP MHOTOYTOJIbHUKA, TI0JIH30BATHCS CIUHUIIAMHU
M3MEPEHUs JIJIMHBI, BEIPAXKaTh OJJHH €IMHUIIBI U3MEPEHUS JUTHHBI Yepe3 ApYyTHe;

® HaxOJUTh, UCIIOJIb3Ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMSI TOUKAMU,
OT TOYKH JI0 IPSIMOM, JJIMHY IYTH Ha KBAaJIPATHON CETKE;

®  BBIYUCIIATH IUIOMA/b (PUTYP, COCTABICHHBIX U3 MPSMOYTOJIbHUKOB, UCTIOIB30BATh
pa3buenue Ha NPSIMOYTOJILHUKY, Ha paBHbIC (PUTYPBI, JOCTPAUBAHHE 10
MPSIMOYTOJIbHUKA; TI0JIb30BaThCSl OCHOBHBIMU €IMHUIIAMU U3MEPEHHUS IO,
BBIPA)XaTh OJHH €AMHUIBI U3MEPEHUS TUIOMIAIN Yepe3 IPYTHeE;

® pacrmo3HaBaTh Ha MOJIEJSIX U U300pAKEHUSIX MHUPaAMUIY, KOHYC, IIUIUHIP, UCTIOIb30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, IPaHb, OCHOBAHUE, PAa3BEPTKA;

e u300pakaTh Ha KJIETYATON Oymare mpsMOYTOJIBHBIN Mapasuieenunet;

® BBIYHUCIATH 00BEM MPSMOYTOJIFHOTO MapalieNienuIe a, Kyoa, moiab30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHUs] 00beMa; BRIPaXKaTh OJTHU €IUHHIIBI N3MEPEHUsT 00beMa uepes
ApyTrue;

® pemaTh HECIOXKHBIE 33/1a4H HA HAXOXKJICHUE TEOMETPUIECKAX BEITMYMH B MPAKTHYECKUX
CUTYaIUsX;

® TIPOBOJUTH UCCIICAOBAHUE TEOMETPUIECKUX (PUTYD C IETBIO BBISBICHHUS UX CBOWCTB;

® TIPOBOJUTH MPOCTEHUIITHE JOTHYECKHIE PACCYKACHUS IS IOKA3aTeIbCTBA CBOMCTB
reOMEeTPUUYECKUX PUTYP.

Mamemamuueckuil A3vIK U Ia1eMEHMbl J1I02UKU

® CTPOUTH OTPUIAHUS BBICKA3bIBAHUI PA3HOTO BHJIA: OOIIHX, O CYIIECTBOBAHUMY;

®  HCIOJIb30BAaTh MATEMATUYECKYIO CUMBOJIMKY IIPU MIOCTPOCHUH YTBEPKICHUN U UX
oTpuuanus: V, 3, =, &, —;

®  JCIOJIb30BaTh Pa3HbIE CIIOCOOBI BEIPAKECHHS OTPUIIAHUS OOIINUX BHICKa3bIBAHUHN U
BBICKA3bIBaHUU O CYIIIECTBOBAHUU B €ECTECTBEHHOM SI3BIKE;

® ONpeAeNAaTh B IPOCTEUIINX CIIy4YasiX HCTUHHOCTh U JIO)KHOCTh OTPUIIAHUHN BBICKa3bIBAHUI
pa3HOTO BUAA;

e 000CHOBBIBATH CBOM CYXJCHHUS, UCIONB3YS H3YUEHHBIE B 6 Kilacce IpaBHiia U CBOWCTBA,
JellaTh JIOTHYECKHUE BbIBOJIbI;
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® TIPOBOJUTH HECIOXKHBIC JIOTHUECKHE PACCYKICHHUS, UCTIONB3YS JIOTHYECKUE OTIEPAIIUH U
JIOTUYECKHUE CBA3KH;

¢ TNCPCBOAUTH MPCHAIONKCHUSA C ICPECMCHHBIMU B UICTUHHBIC UJIU JIOKHBIC YTBCPIKICHUSA
pa3HbIMU CHOCOGaMI/I: 3aJaHUuEM 3HA4YCHUU MNEPpCMCHHBIX, C TIOMOIIBIO KBAHTOPOB
(cymecTBoBaHus 3, 00UHOCTH V);

® YUTATb BBICKA3bIBAHUSA, COACPKAIIUC KBAHTOPLI, U 3alIMCbIBATH BBICKA3bIBAHMA,
UCIIOJIb3Ysl KBAHTOPBI; CTPOUTH OTPULIAHUS YTBEPXKACHUM C KBAHTOPaMHU.

TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA (ITIO TOJAM OBYYEHU )

6 kiacc
Ha3Banue Yucao | OcHoBHOe coaep:xxkanue | YUucsao | [IpuMmepHoe coaep:xanue
pasnesa (TemMbl) 4acoB (0a30BbIii YPOBEHDb) yacoB | (yriy0JieHHbI YPOBEHb)
Kypca (4Hucjio ;‘z;mpeﬂ
4acoB) e 00)
HatypasibHble 30 Apudmernaeckue 40 SI3BIK U JTOTHKA.
qucJaa JIEUCTBHUS C [TousiTue oTpuanus.
MHOTO3HAaYHBIMHU OTtpurnianue o0mx
HaTypaJbHbIMU YHCIIAMH. BBICKA3bIBaHUM.
YucnoBble BEIpaXEeHMUs, OTtpuiianue BbICKa3bIBaHUM
MOPSIIOK JIEUCTBUIM, 0 CYUIECTBOBaHHUH.
HCII0JIb30BaHUE CKOOOK. IlepemenHas. BelpaxxeHus ¢
Oxpyrienue MIEPEMEHHBIMHU.
HaTypaJbHbIX YHUCEIL. IIpemyioxenus ¢
Jenutenu u kpatHble MIEPEMEHHBIMHU.
qrciIa; HauOOIbIIHNA IlepemeHHas U KBaHTOPBI.
o01mii neauTens u OTtpunianue yTBepx aeHui ¢
HauMeHbIIee odIiee KBaHTOPAMH.
KpatHoe. Paznoxenue
YKCJIa HA IPOCTHIE
MHOXHUTENH. [{enumocTtsb
CYMMBI U IPOU3BECHHUS.
JleneHre ¢ 0OCTaTKOM.
Pemienue TeKCTOBBIX
3ajad.
Harasinnas 7 [TepnienauKynsipHBIE 3ajaun Ha TOCTPOEHUE.
reoMeTpus. npsimble. [lapannensabie IToctpoenue yria, paBHOTO
IIpsimbie Ha npsmele. Paccrossaue JTaHHOMY.
IUIOCKOCTH. MEXy IBYMS TOUKaMH, [TocTpoeHne GUCCEKTPUCHI
OT TOYKH JI0 NPSAMOH, yria
JUTMHA TyTH Ha [lenenune oTpeska Mmomnosuam.
KBaJPaTHOM CETKE. ITocTpoenune npsimMon,
ITpumeps! psMBIX B NEPIEHIUKYIJIAPHON
MPOCTPAHCTBE. JTAaHHOM
ITocTpoeHune TpeyrosibHUKa,
PaBHOTO JAHHOMY.
Jpoou 32 OObIKHOBEHHAs 1pO0b, 65 ITpocToii MpOLIEHTHBIN

OCHOBHOE CBOMCTBO
IpoOu, COKpalieHue
npobeii. CpaBHEHHE U
yIOpSAOYNBAHUE
npobOei. JlecsiTnanabie

POCT, CIOKHBIN
IIPOLICHTHBIN POCT.
Ob6parnas
MIPONOPLUOHAIBHOCTb.
ITpsimast u oOpaTHast
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JIpoOr U METpUIECKas
CUCTEMA MEP.
Apudmernaeckue
JIEUCTBUS C
OOBIKHOBEHHBIMHU U
JECATUYHBIMH JPOOSIMHU.
OtHomienue. [lenenue B
JTAHHOM OTHOLIEHHH.
Macmira6, npornopuus.
IlonsTHE IIpoLIEHTA.
Beruncnenue nponeHTa
OT BEJIMYMHBI U
BEJINYMHBI 110 €€
npoueHrty. Pemenue
TEKCTOBBIX 33]1a4,
coJiepKalux Apoou u
IIPOLICHTBI.
[TpakTuyeckas pabora
«OTHOILLIEHHE JJTHBI
OKPYXKHOCTH K €&

MPOIOPLIMOHANIbHAS
3aBUCUMOCTb. I'paduxu
psIMOI 1 0OOpaTHOM
MPOMOPIUOHATEHOCTH.
[TponopuroHaibHOE
nenenue. Pemenue 3agau
Ha MPONOPIHOHATBHOE
JIEJICHHUE.

JTHAMETPY»
Harasanas 6 OceBast cHMMETpHSL. Kpacora u cummeTpusi.
reoMeTpHusl. LlentpanbHas [TpeobpazoBanus
CummeTtpus cummetpus. [loctpoenne TUIOCKOCTH.
CHMMETPHYHBIX (HUTYD.
[TpakTuyeckas pabora
«OceBasi CHMMETPHSI.
Cummerpus B
POCTPAHCTBE.
Bobipa:kenus ¢ 6 [Tpumenenne OyKB aist 49 OcHoBHBIE METO/IBI
OyKBaMHu 3aIMCH MaTeMaTHYECKUX perieHus ypaBHEHHIA:
BBIPQKCHHI 1 MeToJ Hpod U OuHOOK,
TPCATOKCHHH. MeTOoq nepe6opa,
BykBeHHBIE BRIpAKECHHS
T HCHOBLIE PaBHOCHJIbHBIE
[TOICTAHOBKIL npeoOpa3oBaHMUsL.
bykBeHHBIE paBeHCTBa,
HaXOXKJICHNE
HEU3BECTHOTO
KOMITOHEHTa. POpMyIIbI
Harnsignas 14 YeTpIpEXyroabHHUK, ['eomerpuueckue
reoMeTpus. IpUMEPBI TOJIOBOJIOMKH.
®urypsi Ha YeThIPEXYTOJbHUKOB. Tomnonoruyeckue OnbITHI.
IJIOCKOCTH. IIpsAMOYTOJIBHUK,

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
nuaroHanen. smepenue
yriioB. Bugbl
TPEYTrOJIbHUKOB.
ITepumerp
MHOT'OYTOJIbHHUKA.
[Tnomans dhurypsr.
DopMyJIbl IEPUMETPA U
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TUTOTIA M
HpSMOYTOJIbHUKA.
[Tpubmxénnoe
WU3MEpEHHE IIOMAIH
¢buryp. [IpakTrueckas
pabora «Ilnomaas

Kpyray.

ITono:kuTEIBbHBIE
H
OTpUIATECJIbHBIC
yucJia.

40

enpie uncna. Moayis
qrciia, FeOMETpUIecKast
UHTEpIpETALs MOTYJIS.
YucnoBble TPOMEXKYTKH.
[TonoxxurenbHbIE U
OTpHULATENIbHbIE YUCIIA.
CpaBHenue
MOJIOXKUTEIBHBIX U
OTPHULIATEIIbHBIX YHCEI.
Apudmernueckue
JIEUCTBUS C
MOJIOKUTETILHBIMU U
OTPULIATEILHBIMU
yrcnamu. Pemenue
TEKCTOBBIX 3aJ1ay.

IIpeacraBienune
JAHHBIX.

[IpssimoyrosbHas cuctema
KOOpJWHAT Ha
ockoctu. KoopnuHatst
TOYKHU Ha IUIOCKOCTH,
a0crycca ¥ OpIMHATA.
CronbuaTpie U KPYroBbIe
JIarpaMMBl.
[TpakTyeckas pabora
«IlocTpoenne
JarpaMm.

Harasanas
reoMeTpus.
Durypsl B
NMPOCTPAHCTBE.

IIpssMOyTONIBHBIN
napajuiesenumne, Kyo,
npu3Ma, MupamMuaa,
KOHYC, IIWIHHIP, TIap U
cdepa. Uzo0paxenue
POCTPAHCTBEHHBIX
¢buryp. IIpumepst
pa3BEPTOK
MHOTOTPaHHHUKOB,
IIMHPA U KOHYCA.
[TpakTudeckas pabota
«Co3manne moenen
MIPOCTPAHCTBEHHBIX
¢buryp». Ilonsarue
00BEMa; eTUHHUIIBI
U3MepeHus 00bEMa.
O6BEM NPSAMOYTOJILHOTO
napajuiesenumnesnaa, Kyoa,
dbopMyIbl 00bEMA.

66

IloHsITHE TOTHYECKOTO
clIeIOBaHUs

OTtpurianue cieoBaHus
OOpatHOE yTBEPKICHUE
CnegoBaHue u
PaBHOCHJILHOCTh
CnengoBaHue 1 CBOMCTBA
MIPEAMETOB.

IIpaBunbHbBIE
MHOTOYT'OJIbHUKH
Pemenue 3anay Ha
IIpaBUJIbHbIE
MHOT'OYT'OJIbHUKH.
IIpaBunbpHbIE
MHOT'OTPaHHHKH.

IHoBTOpEHME,
00001EeHMe,

20

[ToBTOpEHME OCHOBHBIX
MOHSITUN U METOJIOB

18

MaremMaTrnyeckue Urpsl.
MaremaTuueckue
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cucreMaTu3anmsi. Kypca 5 u 6 KJaccos, TOJIOBOJIOMKH.
00001IcHNE 1
CHCTEeMaTH3alMsl 3HaHUH.

Bcero 170 238

OO0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka»
Ha yriay0JéHHOM ypoBHe. /—9 Ki1acchl

[Ipumepnas pabodasi mporpaMma Mo MaTeMaTUKE YIriyOJEHHOTO YPOBHS IS
oOyuarormuxcst  7—9  kmaccoB  pa3pabotaHa Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHUs
C yu4€TOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEABABIIEMBIX K
MaTeMaTUYeCKOMYy OO0pa30BaHUIO, M TPAJAMIMA POCCUIMCKOTO 00pa3oBaHUs,
KOTOpBIE 00eCreunBaoT OBJIAJICHHE KIJIFOYEBBIMU KOMIETEHIIUSMU,
COCTABJISIFOUIMMHU OCHOBY JUIsl HEMPEPBIBHOTO OOpa30BaHMUS M CAMOPA3BUTHS, a
TAK)KE LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JMYHOCTHOIO UM IO3HABATEIHbHOIO
pa3BuTHs oOyvaromuxcs. B paboueil mporpaMme y4YTeHbl UAEH U TOJOXKEHUS
Konunenmuu pa3Butus MaTeMaTuueckoro oopasonanust B Poccuiickoit @eaepariuu.

B snoxy nudpoBoii Tpanchopmanuu Bcex chep 4eroBeUeCKOn NeATEIbHOCTH
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIKOJE MaTeéMaTUKa CIYKUT OMNOPHBIM
NpPEAMETOM JJIsi M3YYEHHS] CMEKHBIX JUCHUIUIMH, a MOCJE IIKOJbl pPEalbHOU
HEOOXOJMMOCTBIO CTAHOBHUTCS HENPEPBIBHOE 00pa3oBaHHE, YTO TpeodyeT
MOJTHOLICHHOW 0a30BoM 0011e00pa3oBaTeIbHON MOATOTOBKHM, B TOM 4YHUCIE U
MaTeMaTU4YeCKOl. ITO OOYCIIOBIEHO TE€M, 4YTO B HAIlM JHU pacTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHHEM MAaTeMAaTHKU: U B
chepe PKOHOMHUKH, U B OH3HECE, U B TEXHOJOTHYECKUX O0OJacTIX, M Jaxe B
ryMaHuTapHbiX cdepax. Takum o00pa3oM, Kpyr IIKOJBHUKOB, /I KOTOPBIX
MaTeMaThKa MOXET CTaTh B OyJyIIeM 3HAYUMBIM MPEIMETOM HE TOJBKO C TOYKHU
3peHus €€ MPUMEHEHUs B U3HHM, HO M B MPO(EeCCHOHATBHOU AEsITeNbHOCTH,
pacmmpsercs.

[IpakTryeckass TMOJE3HOCTh MaTEMaTUKU OOYCJOBJIEHAa TeM, 4YTO €€
NpPEeAMETOM  SABISIIOTCS  (DyHIaMEHTaldbHBIE  CTPYKTYpbl  HAIIero  MUpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIC OTHOIICHHUS OT MPOCTEHIIHNX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM  OIBITE, JO JOCTAaTOYHO  CJOXHBIX,
HEOOXOMMMBIX NJIi Pa3BUTHUSI HAYYHBIX M TPUKIAIHBIX Heh. be3 KOHKPEeTHBIX
MaTEMaTUYECKUX 3HAHUWA 3aTPyJHEHO NOHMMaHWE TPUHLUIOB YCTPONCTBA U
WCIIOJB30BAaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSATHEC W  HHTEpIpeTaIus
Pa3HOOOpa3HON COLMAIbHOM, SKOHOMUYECKOH, MOJUTUYECKON HHPOpMALINH,
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Majgod(pQexkTuBHAa MOBCEAHEBHAs IpaKTUYEeCKas JeATeIbHOCTh. Kaxmaomy
YEJIOBEKY B CBOEH JKM3HU NPUXOJIUTCS BBINOJIHATh PAcCYETBl M COCTABIATH
QITOPUTMbI, HAXOJUTb W MPUMEHATH (OPMYJIbI, BIAAETh MPAKTUYECKUMU
npuéMaMu T€OMETPUYECKHX HM3MEPEHUN U TMOCTPOCHHM, YuTaTh WHGOpPMAIIHIO,
NPEJCTaBICHHYI0 B BHUAE TaONMUI, auUarpaMM M TpaduKOB, KUTh B YCIOBHAX
HEOTpeIeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CIIy4alHbIX COOBITHIA.

OMHOBpEMEHHO C pacuiupeHueM cdep MNpUMEHEHUS MaTeMaTHKUd B
COBPEMEHHOM 00111ecTBe BCE 0oJiee BaXKHBIM CTAaHOBUTCS MATEMAaTHUYECKUN CTHIIb
MBIIUICHUSI, NPOSABJISIIOIINANCS B ONPEACICHHBIX YMCTBEHHBIX HaBbIKax. B
MPOIIECCE M3YYEHHsS MATEMaTUKU B apceHal MPUEMOB M METOJOB MBIIUICHUS
YyeJloBeKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS HMHIYKUUS W JIETyKIUSA,
o0oOIIeHre U  KOHKpeTH3alus, aHalu3 W CHUHTe3, Kilaccupukamus W
cucremarusanus, aocTparupoBaHue W aHaiorus. OOBEKTHl MaTEMATHYECKUX
YMO3AaKJIIOUCHHI, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKUX TMOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMEHMs (HOpPMYIHpPOBATh,
O00OCHOBBIBaTh U JOKa3bIBaTh CYXKJICHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUUYECKOE
MbllIUIeHHe. Benymias ponb NpUHANICKUT MaTeMaTHKe U B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMITOHEHTBI MBIIIJIEHUS U BOCIIUTAHUM YMEHUM JE€HCTBOBATH
10 3aJaHHBIM AJITOPUTMAM, COBEPILICHCTBOBATh HM3BECTHBIE M KOHCTPYHPOBATH
HOBbIE. B mpoliecce penieHus 3agady — OCHOBHOM y4eOHOM NESITEIBLHOCTH Ha
YpOKaxX MAaTeMaTHKU — Pa3BUBAIOTCS TaKKe€ TBOpUYECKas W MPHUKJIAJHAs CTOPOHBI
MBIIUICHUSL.

OOyueHue MareMaTHKe Oa€T BO3MOXHOCTb pa3BUBATh y OOydaroluxcs
TOUHYI0, PallMOHAJIbBHYI0 U MH(OPMAaTUBHYIO peub, YMEHHE OTOMpaTh Haubosee
HOJIXOJSIINE SI3bIKOBbIE, CHMBOJIMUECKUE, FpauuecKkrue CpecTBa sl BHIPAKEHUS
CY>KJI€HUI U HATJIAIHOTO UX MPEJCTaBICHUS.

Heo0xoaumMbIM KOMIIOHEHTOM 0011Iel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIIETCSl OO0IIee 3HAKOMCTBO € METOAAMHU TIO3HAHUSL JEHCTBUTEIBHOCTH,
MPEACTABICHUE O MPEAMETe W METOJlaX MAaTeMaTHKH, MX OTIUYHI OT METOIOB
JIPYTUX €CTECTBEHHBIX M T'yMAaHHMTapHBIX HayK, 00 OCOOEHHOCTSX MPUMEHEHUs
MaTEeMaTUKH JJIsi PEIICHUS HAay4YHBIX M TMPUKIATHBIX 3anad. Takum oOpazom,
MaTeMaTU4YecKoe 0o0pa3oBaHWE BHOCHUT CBOM BKiIaa B (opmupoBaHue oOmen
KyJbTYPhI YEJIOBEKA.

W3yyeHue MaTreMaThKH TakKe CIOCOOCTBYET ACTETUYECKOMY BOCHHUTAHHIO
4yeJioBeKa, MOHUMAHHUIO KpPacOThl M M3SIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCITPUSTUIO TEOMETPUUYECKUX (HOPM, YCBOECHUIO UJIEU CUMMETPUH.

B cootBercTtBuu ¢ Konrmenmueit pa3Butus MaTeMaTHYECKOTO 00pa3OBaHUs B
Poccuiickoit ®Denepaniuu MaTeMaTH4YecKoe oOpa3oBaHWE JODKHO peliath, B
YaCTHOCTH, 3aJadi O0OecleyeHHs] CTpaHbl BBITYCKHUKAMM, MaTeMaTHyecKas
MOJATOTOBKA KOTOPBIX JIOCTATOYHA JJIsl MPOAOHKEHHUST 00pa30BaHUs B pa3IMYHBIX
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HaIpaBJICHUSX, BKIIOYas MaTeMaTU4YeCKUE MCCIeAoBaHusd, paboTy B cdepe
MH(POPMALIMOHHBIX TEXHOJIOTUH, MPENoJaBaHUE MaTeMaTUKU M JAp., C OAHOM
CTOPOHBI, M IPUMEHEHHE MATeMaTUKU B JPYI'MX HayKax, B MH)KEHEPHO-
TEXHOJOTHUECKON U couuanbHOM cdepe ¢ apyroit croponsl. s obecnedeHus
JOCTHXKEHHSI COOTBETCTBYIOLIEH ATHUM 3a/JadaM MaTE€MAaTHUYECKOW IOATOTOBKHU
oOyyaromuxcs, A  YAOBIETBOPEHUS MX 3alIpOCOB M  BO3MOXKHOCTEH
IpeaHa3HaueHa nporpamma yriayOn€HHOro msydeHuss maremarwku. [Iporpamma
yIraIyOnE€HHOTO ypoBHS Ja€T BO3MOXHOCTh paCIIMPUTh M YIUIyOUTb KpyT
U3y4aeMbIX BOIIPOCOB, CO3JaTh OOJ€e IEIOCTHOE IPENCTaBICHHE O CHCTEME
MaTEeMaTUYECKUX 3HaHUM, cdopmupoBaTh Oosiee YCTONUMBBIE M OCO3HAHHbBIE
YMEHHUS.

e u ocobeHHOCTH U3yUYeHHs y4eOHOTo npeaMera «MartemaTuka»
Ha yriy0JéHHOM ypoBHe. 7—9 Ki1acchl

[IpruopuTeTHBIMU HEIAMHU 00y4EHU MaTeMAaTHKE B 7—9 Kiaccax sBIISIOTCS:

(GbopMHpOBaHHUE LEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATHHA (YUCIO, BEIUYHMHA,

reOMETPUYECKast ¢urypa, IIEpEMEHHAs, BEPOSITHOCTD, byHKIHA),

00eCreunBaOIIUX MPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh MAaTEMaTUYECKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

® [IOJBEICHHE Yy4YaIIUXCS Ha JOCTYIMHOM [UII HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKHU U OKPYXKAIOIIETO MUPA, TOHUMAHUE MATEMATUKHU Kak
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

® Da3BUTHE WHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH  yyaruxcs,
ITIO3HABATEIIbHOM AKTUBHOCTH, HWCCIIEIOBATEIIbCKAX YMEHHUH, KPUTUYHOCTH
MBIIUIEHUS, UHTEPECa K U3YUEHUIO MAaTEMATHUKH;

e (opmupoBanve (YHKIUOHAIBHOW MaTeMaTHUYECKOM TIpaMOTHOCTU: YMEHHUS
pacmo3HaBaTh  TMPOSBICHUS  MATEMaTHYECKUX  TOHSITHH, OOBEKTOB W
3aKOHOMEPHOCTEU B PEAIbHBIX KM3HEHHBIX CUTYALUSAX U [IPU U3YUYECHUU IPYTUX
y4eOHBIX MpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
bopMyaMpoOBaTh HUX Ha A3BIKE MATEMAaTUKH U CO3JaBaTh MaTEMaTUYECKUE
MOJENHN, IPUMEHSITh OCBOCHHBIM MATEMaTHYECKUM anmapar uisl peLIeHUs
MIPAKTUKO-OPUEHTUPOBAHHBIX  3a/1a4, HHTEPIPETHPOBATH W  OLICHUBATH
IIOJIy4YE€HHBIE PE3YJIbTATHI.

OcCHOBHBbIE JINHUM COJIEPXKAHUS Kypca MaTeMaTuku B 7—9 kiaccax: «Hucna u
BBIYHCIICHUS», «Anredpay («AnreOpandeckue BBIpAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Dyukmum», «l'eomerpusi («I'eomerpuueckue GUTyppl U HX
CBOMCTBa», «JVI3MepeHne TreoMEeTpUUYECKUX BEIUYUHY»), «BeposTHOCTh W
CTAaTUCTHUKAY». JlaHHbIE TMHUN PAa3BUBAIOTCS MAPAJIIENbHO, KaXK1asi B COOTBETCTBUU
C COOCTBEHHOM MPUPOJION U TPATULIUSIMHU, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOH,
a B TECHOM KOHTaKTe U B3aumojeicTBuu. Kpome »sToro, mx oObenuHser
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JIOTUYECKAass  COCTaBIAIOIIAs, TPAJULUOHHO  IpUCYIlasgs  MaTeMaTHKEe U
IIPOHMU3BIBAIOIIAS BCE MATEMaTUYECKHE KypChbl M COJEP)KATEIbHBIE JIMHUU.
ChopmynupoBanHoe B DenepanbHOM TOCyIapCTBEHHOM 00Opa3oBaTEIbHOM
CTaHAapTe TPEOOBAHUE «YMETh CBOOOIHO OIEPUPOBATh MOHATHAMU: ONPE/IECICHUE,
aKkCcuoMa,  TeopeMa,  JIOKa3aTeJIbCTBO,  PAaBHOCWIBHBIE  (DOPMYIUPOBKU
YTBEPKJICHU, 00paTHOE M MPOTUBOIOJIOKHOE YTBEPKICHHS; YMEHHE MPUBOIUTH
OpUMEpbl W KOHTPIOPUMEPHI, YMEHHE BBIBOAUTH (POPMYJIBI MU TMPOBOJIUTH
JI0Ka3aTeybcTBa, B TOM YHCIE€ METOAOM OT IIPOTHBHOTO M METOAOM
MaTEMaTUYECKON HWHAYKIHMHM» OTHOCUTCS KO BCEM KypcaMm, a (OpMUPOBaHUE
JIOTHYECKUX YMEHUHN pacCIIpeiessieTCs] 10 BCEM Io/1aM O0y4EHHS.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTaM
ocBoeHusi [lpumepHoil paboueil mporpamMmsbl, pacHpefeNéHHBIM IO TrojaM
oOyueHusi, CTPYKTYPHUPOBAHO TakuM o0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLUIIMATBHBIM BOMpOcaM OOydaromuecs oOpaliaiiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTUYECKMMHU IIOHATUAMU M HABBIKAMU  OCYILECTBIAIOCH
IOCIEAOBAaTEeAbHO M NOCTyHaTelpHO, C  COOJIOACHHEM  IPUHLHUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAJUCh B OOUIYI0 CHCTEMY
MaTEeMaTUYECKUX NPEJICTaBICHUNA O0O0ydJarolMxcs, paclupsisi U yriyomss eé,
o0Opa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

Mecto yueOHOro npeamera « MareMaTHKa» HA YIriIy0JéHHOM YPOBHe
B y4eOHOM IL1aHe. 7—9 Kiacebl

B cootBerctBun ¢ ®enepanbHbM TOCYAAPCTBEHHBIM O00pa3oBaTEIbHBIM
CTaHJaPTOM  OCHOBHOro  oOmiero oOpa3oBaHMs ~ MaTeMaTUKa  SIBISIETCS
00s3aTeIbHBIM NPEIMETOM Ha JaHHOM YpPOBHE 0Opa3oBaHUSI M M3y4yaeTcs Ha
yrayOn€HHOM YpOBHE B paMKax CIEIYIOMUX YYeOHBIX KypCOB: «Auredpay,
«I"'eomeTpus», «BEposSTHOCTH U CTATUCTUKAY.

Hacrosimieit nporpaMMoii npeaycMaTpuBaeTcs BblIEIEHUE B YUEOHOM ILJIaHE
Ha U3y4YEeHHE MaTeMaTUKU B 7—9 kiaccax 8 ydeOHbIX 4acOB B HEJENIO B TEUEHUE
Ka)XJ10ro roja o0y4deHus, Bcero 816 yueOHbIX 4acoB.

TemaTnyeckoe TUIaHUPOBAHHE YYEOHBIX KypCOB UM PEKOMEHIYEeMOe
pacrpezneneHue  y4eOHOTO  BPEMEHHM JJIi  HU3YYEHHUS  OTHEIbHBIX  TEM,
IIPEJIOKEHHBIE B HACTOSAIIEH MPOrpaMMe, HaJ0 paccMaTpuBaTh KAK MPHUMEPHBIE
OpPUEHTHPHI B MOMOIIb COCTABUTENIO aBTOPCKOW paboueil mporpamMmbl U IpPEKIe
BCEro yuuTento. ABTOop paboyell mporpaMMbl BIPABE YBEJIUYUTh WM YMEHBIIUTh
MPEAJIOKEHHOE YUCIO y4eOHBIX YacOB Ha TEMY, YTOOBI YIIyOUTHCS B TEMATHUKY,
0oJiee 3aMHTEPECOBABIIYIO YYEHUKOB, WJIM HAMPaBUTh YCUJIUS Ha MPEOJIOJICHHE
3arpynHeHuii. KonnuecTBo MNpoOBEpOUYHBIX pPAOOT (TEMaTHYECKUA M HTOTOBBIN
KOHTPOJIb KauyeCTBa YCBOCHHs yueOHOT0 MaTepuasa) U UX TUIl (CaMOCTOSATEIbHbIE
U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS HA YCMOTpPEHHE yuuTensd. Takxke
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YUUTENb BIIPABE YBEJIWYUTh WM YMEHBIIUTh YUCIO YYE€OHBIX YAaCOB, OTBEAEHHBIX
B IporpamMme Ha 0000IIeHHEe, MOBTOPEHHE, CHCTEMAaTU3allMI0 3HAaHUHN
oOyuaronuxcsd. EAMHCTBEHHbIM, HO NPUHLMIIMAIBHO BAXKHBIM KPHUTEPUEM
SBIISICTCS JIOCTHDKEHHE pe3yJbTaToB OOY4YEHHs, YKa3aHHBIX B HACTOSIIEH
porpamme.

I[Inanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOT0 npeamera «MaTtemaTuka»
HA yIrJy0J€HHOM ypoBHe. 7—9 KJj1acchl

OcBoenne yueOHoOro mpeamera «MaremaTtukay JOJDKHO OOecTieunBaTh
JOCTHKEHHE Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHUS — CIICAYIONINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS NPOrpaMMbl y4eOHOro IpeaMeTa

«MareMaTuka» XapaKTepU3yrOTCs:
[laTpuoTHYECKOE BOCIUTAHUE:

MpOSIBIICHUEM HWHTEpeca K NPOLUIOMY UM HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCHUICKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JIOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax.

['pak/1aHCKOE U AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEH TpaKJaHUHA U peaIu3allKi €Tro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABICHHM, MPOLEAYpP TI'pakIaHCKOro oOImiecTBa (BBIOOPHI,
OTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKJICHHUIO ITUYCCKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKAM TPUMEHEHUEM JOCTHXKEHHM HayKH, OCO3HAHUEM BaXXHOCTH
MOPATBbHO-3TUYECKHUX MPUHIIUIIOB B JICSATEIBHOCTH YYEHOTO.

TpynoBoe BOCOUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE€ B PEIICHUWM MPAKTUYECKUX 3a]ad
MAaTEMATUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM BAXHOCTH MaTEMaTUYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENIHON MNpodeccruoHaTbHOM
JEATETLHOCTH U Pa3BUTHEM HEOOXOIAMMBIX YMEHUI; OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHUBUIyAIbHOU TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

OCTETUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAIIBHOMY M 3CTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEIICHWM, pacCyKICHUI; YMEHHIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

L{eHHOCTH HAYYHOI'O ITO3HAHUSA:

OpPUEHTAIMEX B JACATEIIBHOCTA HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, MPUPOJIBI U
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06H_ICCTB3, IMOHMMAHUEM MaTeMaTUYECKON HAaYKHN KaK C(bepbl YeJI0BEUECKOM
ACATCIBHOCTH, OTaIlOB eé Pa3BUTHA W 3HAYMMOCTHU OJIs1 PA3BUTHUA LHUBUIW3ALNUU;
OBJIaACHUECM SA3BIKOM MAaTCMATHKU H MaTE€MaTUYECKOM Ky.]]bTyp0171 KakK Cp€acTBOM
IMO3HAHMWA MHpPa, OBJIaJICHUCM HaBbIKAMUA HCCH@HOB&TGHBCKOﬁ ACATCIBbHOCTH.
PDuznIecKoe BOCIIUTAHUC, d)ODMI/I‘[)OBaHI/Ie KYJIBTYPHI 310POBbA u

OMOIIMOHAJIBHOI'O 6H3FOHOJ’IV‘-II/I$II

TOTOBHOCTHIO TIPUMEHATh MAaTEMAaTHUECKHE 3HAHUS B HWHTEpPEcax CBOETO
3I0POBBS, BEJICHHS  3J0POBOro  o0Opa3a JKM3HH  (3JI0pOBOE  ITUTaHUE,
cOQIaHCHUPOBAHHBIM PEXKUM 3aHATHH W OTJABIXa, PETyISApHas Qu3ndecKas
aKTUBHOCTB); C(OPMUPOBAHHOCTBIO HaBbIKa PEBICKCHH, IMPU3HAHHEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ IpaBa JPYroro 4eaoBeKa.

DKOJIOTHYECKOE BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUU JJIsl PEIIeHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYKAIOMIEH Cpe/ibl, TIIAHUPOBAHKS IMOCTYIKOB U OIICHKU
UX BO3MOXHBIX MOCJIEICTBUM I OKPY>KAIOIIEH Cpe/ibl; 0CO3HAHUEM TII00aJIbHOTO
XapakTepa SKOJOTUUYECKUX MPOOJIEM U IMyTeH UX PEIICHHUS.

JIMYHOCTHBIE PEe3yNbTaThl, OOCCHEUYMBAIONINE aJIalITAlUI0 00ydYarouierocs K
M3MEHSAIOIIMMCS YCIOBUSIM COIMATbHON U TPUPOIHON CPEbL:

TOTOBHOCTBIO K JECUCTBHUSIM B YCIIOBUSAX HEOIPEICIEHHOCTH, MOBBIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBI€ 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIIbITA IPYTUX;

HEO0OXOIMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUU, (HOPMYIUPOBATH HJIEH,
MOHSTHS, TUIIOTE3bl 00 00BEKTaX U SIBIICHUAX, B TOM YUCJIE paHEE HE M3BECTHBIX,
OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHUNW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYallMIO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MeTanpenMeTHbIE Pe3yJIbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO MpeaMeTra
«MaremaTuka XapakTepu3yITCs OBIIAJICHUEM:

1) Vuusepcanvuvivu nosnasamenvuvimu Oeticmeusmi, 00ecneuusarouumu
Gopmuposanue 0az06bIX KOSHUMUBHLIX npoyeccos obyuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJycaowe20  Mupa,  NpUuMeHeHue  JOSUYECKUX,
UCCe008aMeENIbCKUX Onepayull, yMeHui pabomams ¢ uHgopmayuetl).
ba3oBEbIe JIOTMYECKUE JICHCTBUS:
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BBISIBJIAIT W XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYEeCKUX
OOBEKTOB, TMOHATUNA, OTHOIICHUA MEXIy MOHATUSAMU; (POPMYIHPOBATH
OTIpeeTCHUS TTOHSITUH; yCTaHaBIUBAThH CYIIIECTBCHHBIN MIPU3HAK
KJIaCCU(pUKALMK, OCHOBaHMS [UIsi O0OOOIIEHWS U CpPaBHEHUS, KPUTEPHUH
POBOIMMOTIO aHAIIN3a;

BOCITPUHUMAT, dbopMmynupoBath W MpPeoOpPa3OBHIBATH CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTpUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,
BBISIBJIITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEUUS B
dakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSX; MPEAJIaraTh KPUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JenaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa3dupaTh JI0Ka3aTeIbCTBA MATEMATHUUYECKUX YTBEPXKIACHUH (MpsiMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITENIHO JOKAa3aTeNbCTBA MAaTEMaTHUYECKHUX
($akTOB, BRICTpaBaTh apTyYMEHTAIIUIO, MPUBOIUTE IPUMEPHI U KOHTPIPUMEPHI,
MPUMEHSATh METOJI MAaTeMAaTHYeCKOW WHIYKIMU; OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpATh CHOCOO pelieHus y4dyeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh HauboJee MOAXONAIMHUN C  y4€ToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

ba3oBbIe HCCIEIOBATEILCKUE ACHCTBUS:

HCIIOJIB30BaTh BOIPOCHI KaK MCCICAOBATEILCKUN HWHCTPYMEHT II03HAHUS,
dbopMyIHpOBaTh  BOINPOCHL,  (PUKCHpYIOIKE TMPOTUBOpPEUHE, MPoOJIEeMYy,
CaMOCTOSATEIILHO YCTaHABJIMBATh MCKOMOE M JTaHHOE, (OpPMHpPOBATH THIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MPOBOJUTHL TI0O CaMOCTOSITEIBHO COCTAaBJICHHOMY IUIaHY OKCIEPHMEHT,
HCCIICIOBAHUE I10 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OO0BEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty COOOM;

CaMOCTOSITeTIbHO (DOpMyIMpOBaTh OOOOIIEHWS W BBIBOJLI IO pe3yJbTaTaM
MPOBENCHHOTO HAONIOACHUS, WCCICOBAHUS, DOKCIIEPUMEHTA, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YIbTaTOB, BBIBOJIOB U 000OIICHHUI;
MIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TIpoIlecca, a TaKXKe BBIJIBHUIaTh
MIPETOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ nadopmanmeii:

BBISBJISITh  HEIOCTAaTOYHOCTh M M30BITOYHOCTH WMH(OpMAINHU, JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 33]1a49H;

BBIOMpATh, aHANM3UPOBATh, CHUCTEMATU3UPOBATh H  HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,
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BbIOMpATh (PopMy npeacTaBieHus: HHGOPMAIMU U WILTIOCTPUPOBATH pelIacMble
3aJlayu CXeMaMH, uarpaMmamMu, HHOU rpauKoi 1 uX KOMOMHAIUSAMY;
OLIEHMBATh HAAEKHOCTh HMHPOPMAIMHM IO KPUTEPUSAM, MPEIIOKEHHBIM WIH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.

2) YHnueepcanvhvimu KOMMYHUKAMUGHbIMU oelicmeusimu,

obecneuusaoOwuUMU ChopmMuUpoBanHOCHb COYUATbHBIX HABLIKOE 00YUAIOUUXCSL.
OOmeHue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMU U
HEeJISIMA OOIIEHMS; SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX ¥ MMCBbMEHHBIX TEKCTAX, 1ABaTh MOSACHEHMS 10 X0y PELIEHUs 3a]ayH,
KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTAT;

B XO0Jle¢ OOCYXIIEHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, pelraeMol 3a/ayd, BbICKA3bIBATh MJIEH, HALECJICHHBIE Ha IOUCK
pElIeHNs; CONOCTABIATh CBOM CYXIEHHUS C CYKACHUSAMM APYTMX YYACTHUKOB
nyanora, oOHapyKMBaTh pa3jiuiKle U CXOJCTBO MO3UIMI; B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YyJbTaThl PELICHUs 3aJayd, JKCIIEPUMEHTA, HCCIEHOBAHUS,
IIPOEKTa; CaMOCTOSATEIBHO BBIOMpaTh (POpMAT BBICTYIUICHUSA C Y4YETOM 3a1ad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

COoTpyIHUYECTBO:

NOHMMAaTh W MCIOJIb30BaTh MNPEUMYIIECTBA KOMAaHIHOM W HHIWBHUAYaJIbHOU
paboOThl MpH pElICHHH Y4eOHBIX MAaTeMaTHYEeCKUX 3a]lady; NPUHHUMATh IEJlb
COBMECTHOI JESITEeNbHOCTH, IUIAHUPOBATh OPraHMU3AlMI0 COBMECTHOM paboThI,
pacnpenensaTh BUAbI padoT, JOroBapUBaThCs, 00CYKAAaTh MPOLECC U PE3yIbTaT
paboThI; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYINIOBBIX (opmax padoThl (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBbIE HITYPMbD» M HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JECUCTBUS C JPYTMMH YJI€HAMU KOMAaH[bl, OLIEHUBATH
KayecTBO pe3ysbTaTa M KaueCTBO CBOETO BKJIaJa B OOHIMI pe3ynbTar IIo
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICUCTBHUS.

3) Vuusepcanvuvimu pecynsimugHbiMu Oelicmeusimu, 00ecneuusaruumu

gbopmupoeaHue CMBLCII06bLX YCMAHOBOK U HCUZHEHHbIX HABLIKO6 TUHHOCMU.

CaMOOpraHu3alms:

BBISBJISITH MPOOJEMBbl AJISl PELICHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUsX;
OPUEHTHPOBAThCS B PA3IMYHBIX  TOAXOAAaX  TPUHATHS  PEUICHHM
(MHIMBUAYaATBHOE, TPYIIIOBOE);
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® CaMOCTOSITENILHO COCTAaBJIATH IUIaH, AITOPUTM PEIISHUS 3a1a4n (WK €0 YacTh),
BBIOHMpATh CIIOCOO peIIeHHs ¢ YYETOM HUMEIONIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y49éTOM HOBOM HH(POPMAIIHH.
CaMOKOHTPOJIb:

® BJAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS IMpoliecca U pe3ysbTara
pelIeHns MaTeMaTHIeCKON 3a/jaui, CAMOMOTHUBALIUHU U PEQIIEKCHH;

® IIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aJa4H,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

® OIICHMBAaTh COOTBETCTBUE PE3YNbTATA JAEITEIBHOCTU IIOCTABICHHOW LEIH H
YCIOBUSIM, OOBSACHATh IPHUYMHBI JOCTH)KEHUS WM HEAOCTM)KEHHS 1elu,
HAXOAHTh OMHOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

OMOIMOHAILHBIA MHTEIIIEKT:

® BLIpa’XaTb SMOIMU IIPU U3YUCHHUU MATCMATHUYCCKUX OOBEKTOB U CI)aKTOB, JaBaTb
OMOIIMOHAJIbHYIO OIICHKY PCIICHUA 3a1a4U.

INPEJAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs [IpuMepHOil pabodeil mporpaMmbl IO
MaTeMaTuKe YriayOJaEHHOrO YypOBHS NPEACTABIECHBI 10 TrojaM OOydYeHHs B
CIIEQYIOIMX pa3fenax IMporpaMmbl B paMKax OTHENbHBIX KypcoB i 7—9
KJ1accoB: «Anredpay, «I'eomeTpus», «BepoATHOCTb U CTATUCTUKAY.

Pa3BuTHe JIOrM4ecKux MpeaCTaBICHUN U HABBIKOB JIOTUYECKOIO MBIIUICHUSA
oOy4arolmuxcsl OCYIIECTBISIETCST B paMKaX BCEX Ha3BaHHBIX KypCcOB Ha
NPOTSKEHUH Bcex JeT oOyueHusd. [lpeamosaraercsi, 4TO BBITYCKHUK OCHOBHOM
IIKOJIBI  CMOJKET CTPOUTh BBICKA3bIBAHMS M  OTPULAHUS  BBICKA3bIBAaHUU,
pacrio3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3bIBAHUSA, NPUBOAUTH NPUMEPHl U
KOHTPIIPUMEDPHI,  BBIIOJHATH  ONEpPalMyd HAJX  BBICKA3bIBAHUSIMH, CTPOUTH
BBICKA3bIBAHUS M PACCYKJCHUSA Ha OCHOBE JIOTMYECKMX IIpaBWil, pelarh
JIOTUYECKUE 3aJa4d, HAYYUTCA NPUMEHATb METOJ MAaTEeMaTUYECKOW HHIYKLWH,
OBJIAZICET IOHATHUAMU: OIPEIEIICHUE, aKCuoOMa, TeopeMa, JOKa3aTeabCTBO — U
HAy4YUTCS UCTHOJIB30BATh X MPHU BHINOJHEHUN Y4eOHBIX U BHEYyUYeOHbIX 3a1a4. [Ipu
OTOM BBEJIECHHME OCHOBHBIX JIOTMYECKMX TIIOHATUA W OCBOEHHUE OCHOBHBIX
CBA3aHHBIX C HUMH BHUJOB JEATEIBHOCTH OTHECEHO K Kypcy «BeposaTHOCTh u
CTAaTUCTUKA» U TaK K€ paclpeiesIeHO N0 rojaM o0yUyeHusl.

B pamkax Bcex TpEX KypcOB OCYIIECTBISETCS (HOPMUPOBAHHE YMEHUS
BbIOMpaTh MOAXOASIIUMN METOJ [UIsl pelIeHHs 3a/ladd, BBIABISATH MPUMEPHI
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpoAEe M OOUIECTBEHHOM IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKM B HMCKYCCTBE, NPUMEHATH
MAaTeMaTUYECKUE 3HAHUS U OIBIT MAaTEMAaTHYECKOM NESITENbHOCTH B CUTyalUsX
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peanbHOU ku3HH. OOydaromyecs: 3HAKOMSTCS M y4aTCs ONHUCBHIBATh OT/ACIIbHBIC
BBIJIAIOIIMECS] HayYHBIE PE3YJIbTaThl, MOJYYCHHBIE B X0J/I€ Pa3BUTHS apu(PMETHKH,
anreOpbl, TEOMETPUM, TEOPUH BEPOATHOCTEH, CTATUCTUKH, MPUBOJUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITHM MW HMX aBTOPOB B OTEUYECTBEHHOM M BCEMHUPHOU
VMCTOPUH HAYKH.

IIpumepHas paGouyasi nporpaMmMa y4e0HOr0 Kypca «AJiredopa» Ha
yrJy0JIéHHOM YpoBHe. 7—9 Kiacchl

Henan n3yyeHus yueOHOro Kypca

AnreOpa sBISE€TCS OJJHUM M3 OMOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHA
oOecreynBaeT U3y4eHUe IPYruxX TUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U
IYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO Ui MPOJIOJKEHUS
oOpa3oBaHus U TOJIE3HO JUIsSI TOBCETHEBHOM KU3HU. Pa3BuTtne y oOydarommxcs
HAay4YHBIX TPEJICTABICHUN O MPOUCXOXKIECHUM M CYIIHOCTH alre0pandyecKux
aOcTpakuuii, crnocobe OTpaKeHUSI MaTEeMaTUYEeCKOM HayKOW SIBJICHUN U
MPOIIECCOB B MPUPOJIE U OOIIECTBE, POJIM MAaTEMaTHYECKOTO0 MOJECIUPOBAHUS B
HAy4YHOM TO3HAHUU U B NPAKTUKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO
MHUPOBO33pPEHUSI M KAaueCTB MBIIUICHUS, HEOOXOJUMBIX MJid aJanTalud B
COBpeMEeHHOM IudpoBoM obOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM
oOpa3oMm oOecrieunBaeT pa3BUTHE YMEHHUsI HaOII0JaTh, CPABHUBATH, HAXOJUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTU  MBIIUICHUS,  CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOM JEWUCTBHSI, BBIBOJBI, (POPMYIUPOBATH
yTBepxkaeHus. OcBoeHUE Kypca ainreOpbl 00ecneunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUSI OOYYarOlUXCsA: OHU HCMOJB3YIOT JEIYKTUBHbIE U WHIYKTUBHBIC
paccyxJeHus, o000IIeHne U KOHKpPETU3alHio, adCTparupoBaHue U aHAJIOTHIO.
OOyuenune anreOpe mpeanojaraeT 3HAYUTEIBHBIM O00BEM CaMOCTOSATEIbHOU
NESATEILHOCTH O00YyYaloluXCs, MOATOMY CaMOCTOSITEIbHOE peIlieHrue 3aad
yYaIIUMHUCS €CTECTBEHHBIM 00pa30M SIBIISICTCS pealiv3alueid JesTeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B crpyktype mporpammbl y4eOHOTO Kypca «Ainredpay yriyoJIEHHOTO
u3ydyeHnss B 7—9 Kilaccax OCHOBHOE MECTO 3aHHMAIOT COIEPKATEIbHO-
MeToanueckue JmHUM: «Uucima W BBIUMCIEHUS»;  «Asredpanueckue
BBIPAKECHUSD; «YpaBHEHHUS M HepaBeHCTBay; «DyHkuum». Kaxnas w3 atux
COJIEPKaTEIbHO-METOIUYECKUX JIMHUI PAa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
U3Y4YCHUSI Kypca, €CTECTBEHHBIM OOpa30M MEperieTasich U B3aUMOJICUCTBYS C
JIPYTUMH €ro JuHusIMU. B Xone u3ydeHus: Kypca oOydarolmuMcsl TPUXOIUTCS
JIOTUYECKU PACCYXkKIATh, MCIOJIb30BATH TEOPETUKO-MHOKECTBEHHBIM S3bIK. B
CBSI3U C ATUM IIeJeco00pa3HO BKJIIOYUTHL B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKW, TPOHU3BIBAIOIIME BCE OCHOBHBIE pa3felbl MaTeMaTUYECKOTO
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oOpa3oBaHMsI U  CIOCOOCTBYIOIIME OBJAQJACHHUIO OOYy4YalOIMMUCS OCHOB
YHHMBEPCAJIbHOIO  MAaTEMaTU4EeCKOro  s3plka. Takum  oOpa3oM, MOXKHO
yTBEPXAaTh, UYTO COJEPKATEIbHOW M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCSA €ro MHTErPUPOBAHHBIN XapakTep.

Copepxanne nuHUU «Yucna W BBIYUCICHUS» CIYKUT OCHOBOH is
JaNbHENIIIET0 U3yUeHUs] MaTeMaTHUKH, CITIOCOOCTBYET Pa3BUTHIO y 00YUAIOIIHUXCS
JIOTHYECKOT0 MBIIIICHHS, (OPMHUPOBAHUIO YMEHHUS MOJIb30BATHCS aJITOPUTMaMH,
a TakkKe INPUOOPETEHHIO TMPAKTUYECKUX HABBIKOB, HEOOXOOUMBIX IS
IIOBCEIHEBHOM U3HU. Pa3BuTHE MOHATHSA O YKCIE B OCHOBHOM IIKOJIE CBSI3aHO
C palMOHAIbHBIMU U  HPPALMOHAIBHBIMH  YHCIaMH, (HOPMHPOBAHHEM
IPEJICTaBICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHHUS YHUCIIOBOM
JMHUHA OTHECEHO K CTapIIeMy 3BeHY O0IIero 00pa3oBaHusl.

Conepxanue JOByX aireOpamyeckux JHHUH — «AJreOpandeckue
BBIPXCHUS» U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
o0yJaroluxcss MaTEMaTHYECKOTO arnmnapara, He0OX0IMMOTO JJIsl PEIlICHUs 3a/1a4
MaTeMaTHKH, CMEXHBIX MPEIMETOB U OKpYKaolllel peanbHOCTH. B 0CHOBHOI
HIKOJIe y4eOHBIH MaTepuaj IpyNIupyeTcss BOKPYT PAllMOHAIbHBIX BBIPaKEHUH.
Anrebpa IeMOHCTpUPYET 3HAUEHUE MAaTEMaTHKU KakK s3blKa JJi MOCTPOEHUS
MaTEeMaTHYECKUX MOJIEJICH, OMMCaHMUs MPOIECCOB U SBICHUM peajbHOr0 MHpA.
B 3agaunm oOyueHus anreOpe BXOAAT Takke JalbHEWIEe pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YaCTHOCTH, ISl OCBOCHHSI
Kypca HUH(QOpPMATHKH, U OBJAJCHUE HAaBBIKAMU JE€IYKTHBHBIX PacCyXICHUH.
[TpeoOpa3oBaHre CHUMBOJBHBIX (JOPM BHOCUT CBOW CHEIU(PUUECKHI BKIIaJ B
pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanve  (yHKIIMOHANTBHO-TpaUUECKOW JIMHUM  HAICJIEHO  Ha
NOJIy4YeHUE  IIKOJbHUKAMU 3HAaHUH O  (QYHKUMSIX KAk  BaKHeHIIeu
MaTEeMaTHYECKONH MOJAENW HJs ONMUCAaHUS WM HCCIEIOBaHHS Pa3HOOOpPa3HBIX
MPOIIECCOB W SIBJICHUU B MpUpPOAE W obOmecTBe. M3yueHue sToro martepuaia
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOMIMXCS YMEHHSI UCIIOJIb30BaTh pPa3IUUHBIC
BbIPa3UTEIbHbIE CPEJICTBA S3bIKA MATEMATHUKN — CJIOBECHOTO, CHUMBOJIMYECKOTO,
rpauyeckoro, BHOCUT BKJIaJ B (OpMHpOBaHHE MPEICTaBICHUA O POJH
MaTeMaTHKHU B Pa3BUTHH LIUBUIU3ALUU U KYJIbTYPHI.

YrnyOnéHHbI Kypc anreOpbl XapaKTepu3yeTcs He TOJbKO H3YYeHHEM
HEKOTOPOTO JOTOJHUTEIFHOTO TEOPETHUECKOTO armapara M CBSA3aHHBIX C HUM
METOJIOB pelIeHHS 3a7a4d. Anredpa sBISAETCS SA3bIKOM IS OMTUCAHUSI OOBEKTOB U
3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTH4eCKOro MojueinuposaHus. [Ipu
TOM CaMHU OOBEKThl MATEMaTHUECKUX YMO3AKIIOUEHHUI U MPUHSATHIE B anredpe
OpaBuia HUX KOHCTPYHPOBAaHUS CHOCOOCTBYIOT (POPMHUPOBAHUIO YMEHH
OOOCHOBBIBaTh W JIOKa3blBaTh CYXKJIEHHSA, pa3BUBAIOT MaTEMaTHYECKYIO
WHTYUIIMIO, KpPaTKO W HAarJIAOHO pPACKPHIBAIOT MEXAaHHM3M JIOTUYECKUX
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MOCTPOCHUHN M y4aT MX NMPUMEHEHHIO. TeM caMbIM airedpa 3aHMMaeT OJIHO W3
BEIyIIUX MeCT B (OPMUPOBAHMM HAYYHO-TCOPETUUCCKOTO  MBIITUICHHS
o0y4Jarommxcs.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo 0a3ucHOMy MuIaHy B 7—9 kiaccax u3ydaeTcs y4eOHbI Kypce
«Anredpa», KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE PAa3eibl COACPKAHUS:
«Yucna W BBIUKCICHUS», «ANTeOpanueckue BBIPAKEHUS», «YPaBHEHUS H
HEPaBEHCTBA», « DYHKLIMM.

B ba3ucHoMm yueOHOM miiaHe Ha M3yueHue anreOpel B 7-9 kinaccax Ha
yriIyONEHHOM YpOBHE OTBOAMTCS HE MEHee 4 y4yeOHbIX 4YacoB B HEEIIO B
TE€YEHHE KaXKJOro roja o0yueHusi, BCEro 3a Tpu roaa 00ydeHus — He MeHee 408
y4€OHBIX YacOB.

Copepxanue y4eOHOro Kypca (1mo rogam o0y4eHmus)

7 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PanuonajabHbIe YHCIa

Parmmonanshbie uncna. CpaBHEeHUE, YIOPSAOUYUBAHUE U apupmeTnyecKkue
JEUCTBUS C pallMOHAIBLHBIMU YuciaaMu. YucioBas mpsiMasi, MOJIyJIb YKCIIA.

CreneHb ¢ HATypaJIbHBIM MOKA3aTeIeM M €€ CBOMCTBA. 3alUCh YUCIA B
NECATUIHOMN ITO3UIIMOHHON CUCTEME CUHUCIICHHUS.

Pemenne TekcToBBIX 3a1a4 apupMeThuyeckum crnocoboM. Pemienne 3anau
U3 peajbHOM TpakTUKU Ha 4YacTWh, Ha ApOOH, HAa MPOLEHThI, MPUMEHEHUE
OTHOILIEHUI ¥ MPONOPUUNA NMPU PELICHUH 33Ja4; PEUICHUE 3a/1a4 Ha JBUKEHUE,
paboTy, MOKYIIKH, HAJIOTH.

JdeaumocTb

JemumocTsb 1enbix ynces. CBOMCTBA JSIMMOCTH.

IIpocteie u coctaBHble yuciia. YETHble U Heu€THbIE uucina. lIpusHaku
nenumocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. [IpusHaku AECTUMOCTH CYMMBI H
MPOM3BEICHUS LEJBIX YHCE TNpPU PEHICHUH 3aJad ¢ [PAKTUYECKUM
COAEP>KAaHUEM.

HaubGonpmuii oOmuii nenuTens W HauMEHbIIEe oO0Iee KpaTHOE ABYX
yucesn. BzauMHo nipocteie yncna. AnroputM EBkinpa.

Henenue ¢ octaTkoM. AprudMeTHIECKHE ONepallii HaJl OCTaTKaMHU.

AJiredOpanvecKue BbIPaKeHUs!
BripaxeHusi ¢ nepeMeHHbIMH
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BolpaxkeHne ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAXKEHUS C MEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTH MEXIY BETUYMHAMU B BUJE HOPMYJIbI.

ToxnectBo.  ToknecTBEHHblE — NpeoOpa3oBaHUs  alreOpanyecKux
BbIpaKeHM. Jl0Kka3aTenbCTBO TOXKIECTB.

MHoro4/1eHsl

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUa. CTENEeHb OHOYJICHA.

MHuorowiensl. MHorouseH crasaapTHOro Buja. CTeneHb MHOTOYJICHA.
CrnoxxeHue, BBIYUTaHNE, YMHOXKCHHE U JIeTIeHUE MHOTOWIeHOB. [IpeoOpa3oBanue
LEJI0T0 BhIpaXeHUs1 B MHOrowieH. KopHu MHOrowiieHa.

@opMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJApaT CYMMbI M KBaJpaT
pa3HOCTU JIBYX BBIpRXKECHHM, KyO CyMMBI M KyO pa3HOCTH JBYX BBIPaKECHUH,
Pa3HOCTh KBAJpaTOB ABYX BBIPAKEHUH, IIPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIP@XEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPA)KEHUH.

PaznoxxeHne MHoOrouseHa Ha MHOXUTENU. BblHeceHwe o001iero
MHOJKHUTEIS 3a CKOOKU. MeTo rpylnupOBKH.

YpaBHeHUs U CUCTEMbI YPaBHEHU

YpaBHeHnust

YpaBHenue ¢ onpHou nepeMeHHou. Kopens ypaBHenusa. CBoucTsa
YPaBHEHUM C OJHOM NIEPEMEHHON. PABHOCWIIBHOCTh ypaBHEHHI. Y paBHEHHE KAK
MaTeMaTHYECKasi MOAENb PEAIbBHOW CUTYallNH.

JIuHeHOe ypaBHEHUE C OJIHOW MEpeMEHHOU. Uucno KOpHEW JMHEMHOTO
ypaBHEHUs. PelieHne TEKCTOBBIX 3aAad C MOMOIIbIO JMHEWHBIX YpPABHECHUHU.
JIuHeliHOE ypaBHEHME, COIEpKALIEE 3HAK MOTYJIS.

Cucrembl ypaBHeHHH

VYpaBHeHnue ¢ nByMs TepeMeHHbIMU. ['paduk JMHEHHOTO ypaBHEHHUS C
JIBYMsI IepeMeHHbIMH. CHCTEMBbI JINHENHBIX YPABHEHUN C IByMS IEPEMEHHBIMHU.
['paduueckunii Merom pelieHUs CHUCTEMbl JIMHEWHBIX YpaBHEHUH C JByMs
IIEpEMEHHBIMU. PellieHrne CUCTeM JIMHEWHBIX YPAaBHEHUM C IBYMsI IIEPEMEHHBIMU
METOJOM TIOACTAaHOBKM M METOJIOM cloxkeHusa. Cucrema ABYX JIMHEHHBIX
YPaBHEHUM C ABYMsSI IEPEMEHHBIMH KaK MOJIECIIb PEAIbHON CUTYaIlUH.

DOYyHKIUU
Koopaunarel u rpaduku
Koopaunara Toukum Ha mnpsmou. UwucioBble NMpOMEXYTKH. PaccrosHue
MEXKy ABYMSI TOYKaMHU KOOPJIUHATHON MPSIMOM.
[TpsimoyronbHas cucreMa kKoopauHaT. AOcuucca W OopAuHAaTa TOYKU Ha
KOOpAMHATHOM TmiockocTu. Ilpumepsl rpaukoB, 3alaHHBIX (GopMyJaMu.
Urenue rpadMKoB peagbHbIX 3aBUCUMOCTEH.

DOyHKIUU

OyHKIHMOHANBHBIE  3aBUCUMOCTH  MEXIy BenuuuHamu. [loHsiTue
¢bynkiun. @DyHKIMA Kak MaTeMaTHYecKas MOJelb peajbHOro Ipolecca.
OO6nactp ompeneneHuss W o0nacTb 3HauYeHUW QyHKUMU. CnocoObl 3agaHusd
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bynkun. ['paduk Gyakuuu. [ToHsTHs MakcuMymMa ¥ MUHAMYyMa, BO3PaCTaHHS
U YOBIBaHHS Ha IPUMEpaX PealbHbIX 3aBUCUMOCTEH.

Jlunetinas ¢yukmus, e€ cBoicta. ['paduk nunerinon pynkuuu. ['paduk
bynkiun Y = | X |. KycouHo-3amanubie QyHKIIUH.

8 KJIACC

YucJsa 1 BBIYUCIEHUS
HNppaunonajbHbIe YUCIa
KBagpatueie kopHU. ApudMETHYSCKUN KBaJApPAaTHBIM KOPEHb M €ro
cBoiicTBa. [loHsATHE MppalMOHAIBHOIO yucia. JIelcTBUS ¢ MppalMOHAIbLHBIMU
guciamu. CBOWCTBa NEUCTBUI C HUppallMOHAIBbHBIMU uYuciaaMHu. CpaBHEHHUE
HMppalMOHAIBHBIX YUCET.

YucioBbIe MHOKECTBA

[IpencraBiieHns O paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOKECTBA HATYPAJIbHBIX,
LETIbIX, PAMOHAJIBHBIX, IEUCTBUTEIBHBIX Uyncen. CpaBHEHHE dncesl. YucaoBbie
IIPOMEXKYTKHU.

JleaumocTb
HeiictBust ¢ ocratkamu. Ocrtatku creneHeu. [I[pumMeHeHue OCTaTKOB K
PEUIEHUIO YPABHEHHM B IIEJIBIX YMCIIAX U TEKCTOBBIX 3aj1a4.

N3mepenusi, npuldIHKEeHNS], OLEHKH
Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHUPA, IIUTEIHLHOCTh MPOILIECCOB B
oKpyaromeM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredpanyecKue BbIPpaKeHUA

/{po0HO-panuoHa/IbHbIE BHIPAKEHUS

AnreOpaunyeckas ApoOb. JJonycTuMble 3HaUYE€HUS MTEPEMEHHBIX B APOOHO-
pallMOHANIbHBIX BbIpaKeHUsIX. OCHOBHOE CBOWCTBO ajreOpandyeckod apoowu.
CrnoxxeHue, BBIYUTAHWE, YMHOXKEHHE U JIeJIEHHWE aireOpauveckux ApooOeil.
Brinenenue menoi yactu aaredpandeckoit 1poomu.

PanmonanbHbie  BBIpaKEHMS. ToxxnecTBeHHbIE — MPeoOpa3OBaHUS
paIMOHAIIBHBIX BBIPAKECHUH.

HppanuoHajbHble BHIPAKEHUSA

JomycTumple 3HA4YE€HUs IIEPEMEHHBIX B BBIPAKEHUSAX, COJEPIKALIMX
apudMeTUYEeCKUe KBaJpaTHble KOpPHU. TOXIEeCTBEHHbIE TpeoOpa3oBaHuUs
BBIpAXEHUMN, COAepKaIINX apupmeTndecKkre KBaApaTHbIe KOPHH.

Crenenu

Crenenb ¢ 1eIbIM TOKa3ateleM H €€ cBoicTBa. I[IpeobOpazoBanue
BBIPAKEHUM, COJICPKAIINX CTEIICHU.

YpaBHeHMs U HEPABEHCTBA
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YpaBHeHus

KBagpatHoe ypaBHeHue. Popmysna KOpHEW KBagpaTHOIO YpPAaBHEHUS.
KonnyecTBO [EHCTBUTENBHBIX KOPHEW KBaJApaTHOrO YypaBHEHHusA. Teopema
Buera. YpaBHeHUs, CBOOUMBIE K JIMHEWHBIM YPaBHEHUSM WIM K KBaJIpaTHbIM
ypaBHeHusM. KBagpartHoe ypaBHeHHE ¢ mapaMeTpoMm. PemeHue TeKCTOBBIX
3aJ1a4 C IOMOUIBIO KBAJPATHBIX YPaBHEHUM.

JlpoOHO-parmoHaibHbIe ypaBHEHMs. Pemienne apoOHO-paIrimOHATBHBIX
ypaBHEHUU. PerieHre TEKCTOBBIX 3a/lady C MOMOUIbIO JPOOHO-palMOHATBHBIX
ypaBHeHUH. ['padudeckas HHTepIpeTaus ypaBHEHUI ¢ IBYMsI IEpEMEHHBIMHU.

HepaBencrBa

YucnoBble HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemeHHoi. CTporue M HECTpPOTHE€ HEPABEHCTBA.
Cllo’)keHME ¥ YMHOXKEHUE 4YHCIIOBBIX HEpaBEeHCTB. OIICHUBAHHE 3HAYCHUS
BbIpaKeHUA. [[oKka3aTeIbCTBO HEPABEHCTB.

[loHssiTE O pELICHMH HEPABEHCTBA C OJHOW MEPEMEHHON. MHOXKECTBO
peleHnii HepaBeHCTBA. PaBHOCHIIbHBIE HEPABECHCTBA.

JInHerHOE HEpaBEHCTBO C OJHOM IEPEMEHHOWM MW MHOXKECTBA €ro
pelieHui. PelieHre TUHEHHBIX HEPABEHCTB C OAHON nepeMeHHOo. CucTemsl u
COBOKYIIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue
TEKCTOBBIX 33]1a4 C MOMOILBIO JIMHENHBIX HEPABEHCTB C OAHOM MTEPEMEHHOM.

DyHKIUU
OOsacTh omnpeneneHus: U MHOXECTBO 3HaueHUH (QyHKUUU. CrocoOsbl
3amanud  QyHkuuid. ['paduk QyHknuu. UreHue cBOWCTB (QyHKUMH MO €€
rpa¢uky. [Ipumeps! rpadukoB GyHKIUHN, OTpaKaIOUIUX PEAJIbHBIE POLIECCHI.
JIuneitnas ¢yHkius. DYHKIMH, ONUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO
MPONOPLHOHATBHBIC 3aBHCHMOCTH, HX rpaduki. OyHkmun y = ax?, y = X° + b,

k o
y=x3y=|x]y=+x,y= ~ 11 HX CBOHCTE. Kycouno-3anannpie GyHKIINN.
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9 KJIACC

Yucaa v BIYMCICHUSA
HppaunonaiabHbie ynciia
Kopenp n-ii crenenn u ero cBoicTBa. CTeneHb C palMOHAJIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AnredOpandeckue BbIPAKEHUS
HppannoHajabHbie BbIPAKEHUSsI
ToxecTBeHHbIE IPEOOPA30BaHUs BEIPAKEHUM, COJlepKaIUX KOpPeHb N-i
crenieHu. ToXIeCTBEHHbIE MPEOOPa30BaHUs BRIPAXKEHUHN, COAEPKAITUX CTENEHb
C pallMOHAJIBHBIM ITOKa3aTEeJIeM.

MHoro4/1eHsl
KBagpatueii tpéxuneH. KopHu kBagpatHoro tpéxuneHa. PasnoxkeHwne
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHust

bukBanparusle  ypaBHeHusd.  IIpuMmeppl  IIpUMEHEHUM  METOIOB
PaBHOCUJIBHBIX MPEOOPa30BaHUM, 3aMEHbl IEPEMEHHON, rPapUUECKOro MeToaa
IIpU PEIICHUU YpaBHEHUN 3- U 4-i1 cTeneHEN.

Pemenue qpoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemienne cucreM ypaBHEHUMH C JBYMs IIepeMEHHBIMHU. Pelenue
IIPOCTEHIINX CUCTEM HEIUHEHHBIX YPAaBHEHUW C JBYMs II€PEMEHHBIMU.
['padpruecknii MeTOn pelIeHUs CUCTEMbl HEJIMHEWHBIX YPABHEHUN C JIBYMS
nepeMeHHbIMU. CHCTEMA IBYX HEJIMHENMHBIX YPABHEHUN C ABYMS NIEPEMEHHBIMU
KaK MOJIEJIb PEAIbHOW CUTYallUH.

HepaBencrBa

Yucnossie HEpPABEHCTBA. Pemenne JIMHEWHBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

KBanparHeie HEpaBeHCTBa C OJHOW MEPEMEHHOM. Pelienue KBaapaTHbIX
HEpPaBEHCTB TIpauueckuM METOJOM M METOJOM HHTEpBajioB. MeTton
UHTEPBAJIOB Ul PALMOHAIBHBIX HepaBeHCTB. lIpocreiimme HepaBeHCTBa ¢
I1apaMeTpPOM.

Pemenne TeKCTOBBIX 3a/1a4 € IOMOILIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs IepeMeHHBIMHU. PelieHue HepaBeHCTBa € ABYyMs
nepeMeHHbIMU. CHCTeMbl HEPAaBEHCTB C JIByMs NepeMeHHbIMH. ['paduueckuii
METOJ| PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.
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DOyHKUNHA

Oynkuusa.  CBoiictBa  GyHKHMN: HyId  (QYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA (DYHKIIMH, IPOMEXKYTKH BO3pacTaHUs U yObIBaHUs (QyHKIUH,
4YETHBIE U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIeEe U HAMMEHbIIEE 3HaUeHUs (DYHKLUU.

KBagpatnunas ¢yskius u e€ cBoiicTBa. lcronap30oBaHuWE CBOWCTB
KBaJpaTUUYHOW (QyHKuMM Ui pemieHuss 3agad. Iloctpoenue rpaduka
kBagpatTnuHo ¢yHkiuu. Ilomoxkenue rpaduka KBajpaTHUHON (YHKUIMU B
3aBHCHMOCTH OT eé Ko3(hdurmentos. ['pabuxu dyukmmii y = ax’, y = a(X —m)°u
y=a(Xx—m)*+n. Ioctpoenne rpadgukoB  GYHKIMA C  TOMOIIBIO
npeodpazoBaHuil.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKITHIA.

®yHkua Y = X' ¢ HaTypalbHBIM ITOKa3aTeaeM N u eé rpaduk.

YucaoBbie MOCJIEI0BATEILHOCTH U IPOrPecCcun

[Tonsitue umcnoBoil mocneaoBatrenbHOCTH. KoHeuHble M OECKOHEUHbIE
MOCJEA0BATENBHOCTU.  OrpaHWYEHHAs MOCJIENOBATENbHOCTh. MOHOTOHHO
Bo3pactamomas (yObIBaroniasi) MOcCien0BaTebHOCTb. (CHocoObl  3aJaHust
NOCJIEI0BATEIbHOCTHU: OMUCATENbHBIN, TAOMNYHBIN, C TOMOLIBIO (GOPMYJIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckas u reomeTpuyeckas mnporpeccud. CBOICTBa YJIEHOB
apupMETUYECKOM U TEOMETpHUEeCKON mporpeccuil. Dopmysibl n-TO YieHa
apu(pMETUYECKON U TeOMETPUUYECKO nporpeccuid. @opMyJibl CyMMBI MTEPBBIX N
YJICHOB apuU(PMETUUECKONM U TEOMETPUYECKOM mporpeccuit. 3amaud Ha
IPOLIEHTHI, 0AHKOBCKHE BKJIa/bl, KPEAUTBHI.

[IpencraBiieHre 0 CXOAMMOCTH MOCJIEIOBATEIBHOCTH, O CYMMHUPOBAaHUN
0ECKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON TPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.

Ilnanupyemblie npeaMeTHbIE pe3yJbTaThl 0cBOeHUs IlpumepHoi padouei
NporpamMmael (1o rogamM o0yueHus)

OcBoenue y4yeOHOro Kypca «Anrebpa» Ha yYrjay0JdéHHOM YPOBHE OCHOBHOTO
oOmiero 00pa3oBaHMs JIOHKHO O0OECNeYuBaTh JOCTHKEHUE CIICAYIOIINX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

7 KJIACC

Yucsia ¥ BIYMCICHUSA
PanuonajabHbIE YncIa
— Ilepexonuth oT OaHON (OpMBI 3amucu 4yMcesl K Jpyrol (mpeoOpa3oBbIBaTh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO TPOOB).
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Hcnonb30BaTh MOHATHS MHOKECTBA HATYPaJIbHBIX YMCEN, MHOXKECTBA LIEJIBIX
YUCeJl, MHOKECTBA PAlMOHAIBHBIX YHUCEJI NPU PEIICHUU 3a/1ad, MPOBEICHUU
pacCcy’IeHUN U JOKA3aTEIbCTB.

[TornmaTh U OOBACHATH CMBICT TIO3UITMOHHON 3aMMCH HATYPAJIHHOTO YMCIA.
CpaBHUBATH U YIIOPSAJOUYUBATH PAllMOHAIILHBIC YUCIIA.

BoInonHATh, coyeTass YCTHbIE W TUCBMEHHbIE MPUEMBI, apu(pMETUUECKHE
JEUCTBUSL C pPAalMOHAJIBHBIMU YHCIIAMH, HCIIOJb30BATh CBOWCTBA YHCEI H
MpaBWJIA AECUCTBUM, PUEMBI PALTUOHAIBHBIX BEIYUCICHUN.

BBINONHATH NEWCTBUS CO CTETIEHSIMU C HATYPaJIbHBIMU MMOKA3aTEISIMHU.
Haxonute 3HA4Y€HUs YHCIOBBIX BBIPAKEHHUM, COIEPKAIMMX PALUOHAIBHBIC
YUCla M CTENEHU C HATypaJbHBIM IOKAa3aTelieM; MPUMEHATh pa3HOOOpa3HbIC
CrocoObl W TPHUEMBI BBIYKCIICHUS, COCTaBISTh M OLIEHUBATh YHUCJIOBBIC
BBIPOKEHUSI MPU PEIICHUU MPAKTUYECKHUX 3a/lad M 3a7a4 U3 JPYruX y4eOHbIX
MPEAMETOB.

OKpyrIJsITh Yncia ¢ 3aJaHHOW TOYHOCTBIO, @ TAKKE IO CMBICIY MPAKTUYECKOU
CUTYyallH; BBINOJHATH NMPUKHUAKY U OLUEHKY PE3YyJbTaTa BBIYUCICHUW, OLECHKY
3HAYEHHUI YUCIIOBBIX BBIPAKEHHM, B TOM YHCIE MPU PEUICHUU MPAKTUYECKUX
3a1ad.

Pemiath TEKCTOBBIE 3alaud apuPMETUUECKUM CHOCOOOM; HCIOJIb30BATh
TaOJMIIBI, CXEMbI, YEPTEXKH, IPYrHe CpPEJCTBAa MPEICTaBIICHUS IaHHBIX MPU
pelIeHuN 3a1ay.

Pemate 1pakTUKO-OPUEHTUPOBAHHBIE 3a1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, IPONOPUAOHAIBHOCTHIO BEJIWYMUH, MPOLEHTAMH; UHTEPHPETUPOBATH
pEe3yJIbTaThl PEUICHUS 3a7a4 ¢ YYETOM OTPAHUYCHUN, CBA3aHHBIX CO CBOMCTBAMM
paccMaTpuBaEeMbIX OOBEKTOB.

JleaumocTb

Jloka3pIBaTh 1 IPUMEHATH IPU PEIICHUH 3a1a4 NPU3HAKU JEIMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTA CYMMBI U TIPOU3BEICHUS LIEJIBIX YHCEII.
PacknaapiBaTh HA MHOKUTEIIM HATYpaJIbHbIE YUCIIA.

CB0OOIHO OMepUpOBaTh MOHATUSIMH: YETHOE YHUCIIO, HEYETHOE YUCIIO0, B3AMMHO
IIPOCTBIE YHCIIA.

HaxoauTte HauOoabIINI 001N AETUTENIb U HAUMEHbIIee 00111ee KPaTHOE YHCE
Y UCIIOJIB30BaTh UX MPH PEILICHUH 3374, IPUMEHATh AIrOpUTM EBKiHaa.
OnepupoBaTh MOHATHEM OCTaTKa MO MOAYJIIO, IPUMEHSITh CBOMCTBA CPAaBHEHUN
10 MOAYJIIO.

AsredOpanyecKue BbIPpAKEeHUA

BripaxeHusi ¢ nepeMeHHbIMHA

Hcnonb3oBaTh airedpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTH €€ B
Ipoliecce OCBOEHUs yueOHOro MaTepHalia.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKEHUW TMPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

Hcnonp3oBath IIOHSTHE TOXIECTBA, BBITIOJIHATD TOXJIECCTBEHHBIE
npeoOpa3oBaHus BbIPAXKEHU, TOKA3bIBATh TOXKIECTBA.
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MHoro4jeHbl

BeimonHAaTe npeoOpa3zoBaHus 1IEJIOTO BBIPAXKEHHUS B MHOTOWIEH NPUBEICHUEM
NOJTIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BoIONHATS 1ecTBUSA (CII0KEHUE, BBIUUTAHNUE, YMHOKEHHE) C OTHOWICHAMH H C
MHOTOYJICHAMH, TIPUMEHATH (GOPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBaapar H
KyO0 CyMMBbI, KBaIpaT U Ky0 pa3HOCTU, Pa3HOCTh KBAJIPaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM 4MCJI€ JIJIsl YIIPOILLEHUS BBIYMCIICHUH.

OCyIlIecTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIA C IOMOLIBIO
BBIHECEHHUS 3a CKOOKM OOILIEro MHOXHTENs, TPYIIUPOBKH CIaraeMsix,
IPUMEHSS (POPMYJIBI COKPAILIEHHOTO YMHOKEHUS.

[TpuMeHsTh peoOpa30BaHNUs MHOTOWIEHOB ISl PELICHMs pa3IMYHbIX 33]a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPAIbHBIMM IOKA3aTEISIMU IS
peoOpa30BaHus BIPAKECHUI.

YpaBHeHUS U CUCTEMbI YPABHEHUI
Pemate nuHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, IPUMEHSS IpaBHIIa
IIepexola OT HCXOJHOTO YpaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepArs,
ABJISIETCS JIX YUCIIO KOPHEM YPaBHEHUS.
[lonOupaTe mnpuUMepbl Map YHUCEN, SBISIOMUXCS PEUIEHUEM JIMHEWHOIO
YPaBHEHMUS C ABYMS [IEPEMEHHBIMMU.
CTpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JMHEHHOIO ypaBHEHUS C JABYMs
MEPEMEHHBIMH;  TOJB3YSACh TpaduKOM, MPUBOAUTH MPUMEPHI  PEIICHHUS
YPaBHEHHUS.
Pemate cucTeMbl IBYX JMHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.
CocTaBnsaTe M pelIaThb JMHEWHOE YPABHEHUE WIH CUCTEMY JIMHEMHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 I10JIyYECHHBIN pe3yJIbTar.

DOyHKUUA

Koopaunarel u rpagpuxku

N3o0pakath HA KOOPAMHATHON MPSMONW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJIUHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3aMCHIBATH YHCJIOBBIE MPOMEKYTKHU
Ha anreOpanyvyeckoM Ssi3bIKE.

OTtMmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAUHATAM.

DyHKIUU

Crtpoutsh rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh C TOMOIIBI0 (DYHKIMI HW3BECTHBIE 3aBHCHMOCTH  MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHHE, IICHA, KOJIMYECTBO, CTOMMOCT;
MIPOU3BOAMTEIILHOCTD, BPEMsl, 00BEM PabOTHI.

Haxonuth 3HaUueHne PyHKIINHN 10 3HAYCHUIO €€ apryMeHTa.
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[Tonnmate rpaduueckuii cnoco® NPEACTABICHUS M aHalIu3a HHQOpMalUy;
U3BJIEKATh W UHTEPIPETUPOBATH HMHPOpMALUIO U3 TIpapuKOB pPEaJbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

Hcnonp3oBath cBoiicTBa (YHKIMM JUig aHaium3a TpaduKOB peaTbHBIX
3aBUCUMOCTEH (HynaH (YHKIUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIHH,
IPOMEXKYTKHA BO3pAcCTaHUs U yObIBaHUS (PYHKIIMH, HAaUOOJbIlIee 1 HaUMEHBIIIEe
3HaYCHUs] PYHKIIUN).

Hcnonp3oBath rpaduku JUIsl UCCIAEAOBAHUS MPOLECCOB M 3aBUCUMOCTEH; IMPH
pELICHNN 3a7a4 U3 IPYTUX yYEOHBIX IPEAMETOB U pealbHOM KU3HH.

8 KJIACC

Yucsia ¥ BIYMCICHUSA
HNppaunonajbHbIe YUCIa
[loHnMaTh W WCMOJB30BaTh TMPEJICTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOYECTB.
CBOOOJHO OmepUpoBaTh MOHATHAMH: KBaJpaTHBIM KOpeHb, apuMeTudecKuit
KBaJpaTHbI KOPEHb, HPPALMOHAIBHOE YHUCJIO; HAXOAUTh, OLICHUBATH
KBaJpaTHbIE KOPHH, UCIIONb3Ys PH HEOOXOAUMOCTH KaJIbKYJISTOP; BBIIOIHIThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIUX KBAApPATHBIE KOPHH, HMCHOJb3YS
CBOMCTBA KOPHEMU.
Hcnonp30BaTh HayaJlbHBIE IIPEIACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
yucen JJi  CpaBHEHMs, OKpPYIJIEHMs M BBIYMCIIEHUH; H300paxarb
JEHACTBUTEIIBHBIEC YMCIIa TOYKAMH Ha KOOPAUHATHON IIPSIMOM.
Hcnonp30BaTh 3amucu OONBIIMX M MajblX YHMCET C IMOMOIIBIO JIECATUYHBIX
npobelt u creneHe uucna 10; 3anmucbiBaTh U OKPYIJISITh YMCIOBBIE 3HAUYECHHS
pEeaNbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JeanmocTb

CB0OOMHO OIEepUPOBATh MOHSATHUEM OCTATKa MO MOJYJIIO; MPUMEHSTh CBOWCTBA
CPaBHEHHUM 110 MOJYJIIO; HAXOAUTh OCTaTKM CYMMbl W IIPOU3BEICHUS IO
JTAaHHOMY MOZYJIIO.

AJire0OpanvecKue BbIPaKeHUs!
/{po0HO-panuoHa/IbHbIE BHIPAKEHUS

HaxoauTe nomycTUMblE 3HAYEHUSI MEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIPAKEHUSX.
[IprMeHSATH OCHOBHOE CBOKMCTBO PAIlMOHAILHON JIPOOH.
BrimonHITh TIpuBesieHUE anreOpandeckux ApoOed K o0ImeMy 3HaMeHaTero,
CJIO’)K€HHE, YMHOXKEHHE, JICJICHUE allre0pandecKux JIpoOei.
BrINOMHATH TOXKIECTBEHHBIE TPEOOPA30BaHUS PAIIUOHATIBHBIX BhIPKCHUH.
[IpuMeHsTh MpeoOpa3zoBaHKs BBIPAKEHUN Ui PELICHUS Pa3IMYHBIX 3a7ad U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.
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Crenenu

HpI/IMCHSITB IIOHATHUC CTCIICHHU C OCJIbIM IIOKa3aTCJIEM, BBIITIOJIHATD
HpCO6p&30BaHI/IH BBIp&)K@HI’IfI, COACPIKAUX CTCIICHU C TCJIbIM ITIOKA3aTCICM.

HppauuonajbHble BbIPasKeHUs

Haxomute nomycThMble 3HAYEHHS MEPEMEHHBIX B BBIPAKEHUAX, COJEPIKALIUX
apu(pMeTHIECKrEe KBaAPATHBIC KOPHH.

BoinonHAT,  TpeoOpa3oBaHusi HMPPALMOHAIBHBIX  BBIPAXKEHUH, HCIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA
PemaTe kBaipaTHbIC YpaBHEHMUS.
Pemate ApoOHO-paniuoHaIbHBIE YPABHEHHS.
PemaTe nuHEHBIC YpAaBHEHUS C TTApAMETPAMHM, HECIIOKHBIE CUCTEMBI IMHEHHBIX
YpPaBHEHUM C TapaMeTpaMHu.
[IpoBoauTh HWCCIIENOBAHUS YPABHEHUM W CUCTEM YPAaBHECHUW, B TOM YHCIIE C
NPUMEHEHUEM Tpauyeckux TmpeAcTaBleHu (ycTaHaBIUBaTh, HMMEET JIH
YpaBHEHHE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).
[lepexoauTh OT CIIOBECHOM (QOPMYJIUPOBKH 3aqaud K e€ anreOpanyeckoit
MOJICJIM C TIOMOIIBIO COCTaBJICHHUS YPaBHCHUS WM CUCTEMbl YypaBHEHWH,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadyd TOJYYEHHBIN
pe3yabTar.
[IpuMeHATH CBOWMCTBA YHMCIOBBIX HEPABEHCTB I CPABHEHUSI, OLICHKHU; PEIIATh
JMHEMHBICE HEPABEHCTBA C OJHOM TEPEMEHHOW W UWX CHCTEMBI; JaBaTh
rpaUuecKy0 WJUIIOCTPAILlMI0 MHOKECTBA PELICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOYyHKIUU
[TornmaTe W WCHONB30BaTh (YHKIIMOHAIBHBIC TOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 00O3HAYCHMS); ONPENETsATh 3HAaUYeHUE (PYHKIUU 1O 3HAYCHUIO
apryMeHTa; ONpeeNsaTh CBOMCTBA GYHKIIUHU 110 €€ TpaduKy.

Ctpouth rpadpuky GpyHKImA Y = X,y = X°, Y = Jx, y = 5, y = | X | onuceiBaTh
X

CBOMCTBA YMCJIOBOM PyHKIMM MO €€ rpaduKy.
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9 KJIACC

YucJia 1 BLIYUCJIEHUS
CBoOOMHO oOmepupoBaTh TMOHATUSAMH: KOpPEHb N-il CTENmeHu, CTeneHb ¢
pallMOHATBHBIM IOKA3aTENIEM; HAaXOAWTh KOPEHb N-U CTENEHU, CTENEHb C
pallMOHAJIBHBIM TTOKA3aTeJIeM, HMCIOJB3Ysl MPH HEOOXOJIUMOCTH KaJbKYJISATOD;
MPUMEHATh CBOWMCTBA KOPHS N-H CTENEHU, CTENEHU C PalMOHAIbLHBIM
MMOKa3aTeJIeM.
Hcnonb30BaTh MOHATHE MHOKECTBA JICMCTBUTEIBHBIX YHUCENT IPU PEIICHUU
3a7a4, IPOBEJICHUMN PACCYX ICHUN U JOKA3aTEIbCTB.
CpaBHUBaTh U  yHOPAJIOYMBATH  JECUCTBUTEIBHBIE  YUCIA, OKPYIJIATH
JICCTBUTEJIbHBIC YHWCJIA, BBINOJHATh MPUKUJKY pE3yiabTara BBIYUCICHUM,
OLICHKY YHMCJIOBBIX BBIPAKCHUM.

MHoro4jeHbl
CBOOOHO onepupoBaTh MOHATHUEM KBAJIPATHOTO TPEXUIEHA; HAXOAUTh KOPHU
KBaJpaTHOTO TPEXUJICHA.
PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA
Pemate nuHEHBIE U KBaJApaTHBIE YPABHEHUS], YPABHEHUS, CBOJAIINECS K HUM,
JPOOHO-pallMOHATBHBIC YPABHEHHUSI.
PemaTe HeCn0KHBIE KBAaJpPAaTHBIE YPABHEHHUS C ITAPAMETPOM.
Pemlate nuHEHHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA; HCIIOJIb30BATh
METOJI MHTEPBAJIOB; M300pakaTh pELICHUE HEPABEHCTB HAa YHUCIIOBOM MPSMOIA,
3aIUCBHIBATh PELICHUE C IIOMOIIBI0 CUMBOJIOB.
Pemate cucTeMbl [BYX JIMHEHMHBIX YPAaBHEHUW C JBYMs NEPEMEHHBIMU W
CUCTEMBl JBYX YypaBHEHUW, B KOTOPBIX OJHO YpPAaBHEHUE HE SBIIETCA
JIMHEUHBIM.
PemaTe HECIOXKHBIE CUCTEMBI HEJTMHEUHBIX YPABHEHUH C ITAPAMETPOM.
[IpuMeHsATh METOJIbl PaBHOCWIBHBIX MPeoOpa30BaHU, 3aMEHbl IEPEMEHHOM,
rpaduueckoro MeToia Npyu peuieHuu ypaBHEHHUI 3-11 U 4-ii cTeneHe.
Pemate cucrempl JTMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)KaTh pEIICHHE CHCTEMbl HEPAaBEHCTB Ha
YU CIIOBOU MPSIMOU, 3aIIUCHIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.
Pemate ypaBHEHUs, HEpaBEeHCTBA M HX CHUCTEMbI, B TOM UHCIE C
OTPAaHUYEHUSIMU, HAIPUMED, B LEIBIX YACIAX.
[IpoBOAUTE HUCCHENOBaHUS YPABHEHHW M CUCTEM YpPAaBHEHHUW, B TOM YHUCIE C
npuMeHEeHueM TrpaduyecKux TMpecTaBiIcHUN (yCTaHABIMBATh, WMEET JIH
YpaBHEHHE WM CUCTEMA YPABHEHUI PEIICHUS], €CIIM UMEET, TO CKOJIBKO, U TIp.).
Pemarp TekcTOBBIE 3alayM  anreOpamdeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHECHHM, HEPABEHCTB, UX CUCTEM.
Hcnonb30BaTh ypaBHEHMS, HEPABEHCTBA M HMX CHUCTEMBI ISl COCTABIICHHUS
MAaTEMaTUYECKOM MOJENN pPEAJIbHOM CUTyallud WA NPUKIATIHOM 3a1a4H;
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.
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DOyHKUNHA
CBoOOIHO OmMEpUPOBATH TMOHATHUSMHU: 3aBUCUMOCTb, (DYHKIUS, Tpaduk
byHKIMM, TpsiMas MPOMOPIHOHATBHOCTh, JUHEHHas QyHKOMs, oOpaTHas
MPONOPLUHUOHAIBHOCTD, Mapaboa, runepOoia, KyCOuHO-3aaHHas (PyHKIUS.
HccnenoBats ¢yHKIMIO MO €€ rpaduKy, yCTaHABIMBAaTh CBOWCTBA (DYHKIIHIA:
00JacTb OMpEIENICHUs, MHOXXECTBO 3HAYCHHUH, HylMH (PYHKIHMH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, MPOMEKYTKU BO3pacTaHus u yObIBaHUS,
4ETHOCTH/HEUETHOCTh, HAOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHHSI, ACUMITTOTHI.
Pacno3naBaTh KBagpaTuuHyro (QYyHKIUIO 1O ¢GopMmyse, MPUBOJIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.
Onpenensatb NojioKeHHe rpaduka KBaJpaTUYHOW (YHKIHUU B 3aBUCUMOCTU OT
e€ K03 (HUIIUECHTOB.
Ctpouts rpaduk KBaapaTUUHON (HYHKIIMHU, OIMCHIBATH CBOMCTBA KBaAPATHUHOMI
dbynkIuu 1o e€ rpaduxy.
Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIMH JUIsl pEIICHUS 3a]1a4.
Ha npumepe kBagpatnyHol  (QyHKUUMM  cTpouTh Trpaduk  (QyHKUIUU
y = af (kx + b) + ¢ ¢ momomrsio mpeoOpazoBanuii rpaduka Gynkiuu y = f (X).
WnmrocTpupoBaTh ¢ MOMOIIBIO TpauKa peaibHyI0 3aBUCUMOCTb WJIM IMPOLIECC
10 UX XapaKTEPUCTUKAM.

ApudmMeTndeckas U reOMeTPHYECKAS NMPOTrPecCHH
CB00OOIHO OmepUpoBaTh MOHITHAMU: TOCIEOBATEIBHOCTD, apudMeTHYeCKas u
reoMeTpuYecKasi IpOrpecCuu.
3agaBaTh  MOCIEAOBATEIBHOCTU  Pa3HbIMM  CHOCOOAMH:  OMHMCATEIbHBIM,
TaOJUYHBIM, C TOMOILBIO (DOPMYJIBI N-TO YI€HA, PEKYPPEHTHBIM.
BBIMONMHATH  BBIUMCICHHS C  HCHOJIb30BaHWEeM  ¢GopMmyl N-To  4jeHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.
N300pakath 4JIEHBI TMOCJIEIOBATEILHOCTH TOYKAMH Ha KOOPJIUHATHOM
MJIOCKOCTH.
Pemiats 3a1auu, CBsI3aHHBIE C YUCIOBBIMH MOCJIEI0BATEILHOCTSIMU, B TOM YHUCJIC
3a/layd U3 pealbHOM KHU3HU (C HCIOJIb30BAHUEM KaJbKYJISATOpa, LHU(PPOBBIX
TEXHOJIOTHUH).
Pacrio3HaBaTh ¥ NPUBOAUTH MPUMEPHI KOHEYHBIX U OECKOHEUHBIX
MOCJIEA0BATEIbHOCTEN, OrPaHUYEHHBIX MOCJIEA0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIIUX ) IMOCISI0OBATCIILHOCTEH.
NMeTh mpeACTaBI€HHE O CXOAUMOCTHU IOCIEN0BATEIbHOCTH, YMETh HAXOJUTh
CyMMy O€CKOHEUYHO yOBbIBAIOIIEH Fr€OMETPUIECKON TPOTPECCHH.
[IpuMeHSTh METOT MATEMATUYECKON MHIYKIIMY TIPU PEIICHUH 3aa4.
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TemaTn4yeckoe IIAHKPOBAHKE Y4eOHOT0 Kypca (1mo rogamM o0y4deHus )

7 KJIACC (HE MEHEE 136 4)

Ha3Banue
pasaeia (Tembl)
(4MCJI0 YacoB)

OcHoBHOe coaepkaHue

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
o0yuaroumuxcst

Yucna u Pannonanbublie uncna. CpaBHEHHUE, CucremaTH3upoBaTh U 000ramiaTh 3HAHUS
BbIYUCJICHHUS: yIOpSAOYMBaHUE U apupMeTHUeCKHe | 00 OOBIKHOBEHHBIX U IECATUYHBIX IPOOSX.
PanmonanbHble | AEHCTBUS C panuoHaIbHBIMU CpaBHUBaTBL M YNOPAJ0YHMBATH JpodH,
yHciaa yucnaMu. YucnoBasi mpsiMasi, MOJYJb | IpeoOpa3oBbIBas npu HEO00XO0IUMOCTH
(moBTOpEHUE) 4yuca. JIECSITUYHBIC Ipoou B OOBIKHOBEHHBIE,
(11 9) [TpoueHThl, 3amuch MPOLEHTOB B | OOBIKHOBEHHBIE B JECATUYHBIC, B YACTHOCTH, B
BUjAe JapoOu U apobu B BHJE | OECKOHEUHYIO IECATUYHYIO JPOOb.
npoueHToB. Tpu OCHOBHBIE 33a/1a4u Ha IIpumensaTh pa3HooOpa3Hble CHOCOOLI M
IPOLIEHTHI. NpuémMbl BBIYMCJICHUS] 3HAYEHHH IPOOHBIX
Pewmenue TEKCTOBBIX 3a/a4 | BbIPAsKEHUi, COJIepKaluX OOBIKHOBEHHBIE U
apuPMETUYECKUM CIIOCOOOM. JIECSITUYHbIE npoou: 3aMEHSATD npu
Pemenne 3amad W3 peasbHON | HEOOXOIUMOCTH JECATUYHYIO IpoOb
MIPAaKTUKHU Ha YJacTHu, npobu, | OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM,
MPOLEHTHI, TPUMEHEHUE OTHOIICHUH | MPUBOJIUTH BbIpaxkeHne K ¢opme, Hauboiee
U TpONOpUMN NpU pEUIeHUH 3ajad. | yIOOHOM 1Js BBIYMCIEHUH, NpeoOpa3oBbIBATH
PeanbHble 3aBUCHMOCTH; pelIeHHE | JPOOHbBIE BHIPAKEHUS HA YMHOXKEHUE U JIEICHUE
3aJad = Ha  JBIDKEHHE,  padoTy, | JECATUYHBIX ApPOOEH K JeHCTBUSAM C LEIBIMH
MOKYIIKH, HaJIOTH YUCIIAMH.

Pemars 3amaum  Ha 4YacTu, IPOLIEHTHI,
MIPOTMOPIIMHU, HA HAXOXKJICHHUE APOOH (IPOIEHTA)
OT BEJIMYMHBl W BEIWYMHBI 1O €€ Japodm
(mpouenty), npoOu  (NpoOLEHTa), KOTOPBIN
COCTaBIsieT OJHAa BEJIWYUMHA OT  JAPYroi.
IIpuBoanTs, pa30uparsb, OLICHUBATH
pa3iauuyHble  pELeHUs, 3aluCh  pPEeUIeHHH
TEKCTOBBIX 3a]a4.

Hcnoab3oBaTh TaOIUIBI, CXEMBI, YEPTEKH,
JIpyre CpeAcTBa NPEICTABICHUS JAHHBIX IPH
pEeIlIeHnH 3aJauu.

PacniozHaBath M OOBSICHATH, ONUpPAsCh HA
omnpefeNieHus, MPsSMO NPONOPLUUOHAIBHBIE H
0o0paTHO  MPOMOPLUOHANbHbIE  3aBUCUMOCTH
MEX/1y BeIWYMHAMM;, TPUBOIAMTHL MPHMeEPHI
ATUX 3aBUCUMOCTEN M3 PEAIBHOrO MHpa, U3
JIPYTUX y4eOHBIX MIPEIMETOB.

Pematb MIPaKTUKO-OPUEHTHPOBAHHBIE
3aJaud, Ha NpPUMEHEHHEe JpoOel, MPOLEHTOB,
npsMoil M 0o0paTHOM MPONMOPIMOHAIBEHOCTEH,
IIPONOpIUHI

DyHKIUH: Koopaunara ToukM Ha NpSIMOM. N300paxkare Ha KOOPAMHATHON NPAMON
Koopaunarel u YucnoBble TpoMeXYyTKU. PaccTosHue | TOUKH, COOTBETCTBYIOIIUE 3a/laHHBIM
rpaduxu. MEXIY JIBYMS TOYKaMM | KOOpAMHATaM, JIy4yd, OTpPE3KH, WHTEPBaJIbI;
DyHKIUN KOOPJIMHATHOW IIPSIMOM. 3aMyChIBaTh UX Ha aNreOpanyecKkoM SI3bIKE.
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Ha3Banue
pasaesa (TemMbl)
(4MCyI0 YacoB)

OcHoBHOe cogepKkaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH
00y4aroumuxcs

(17 9)

IIpssmoyrosbHas cucrema
KoopauHaT. Alcuucca M OpAuHATa
TOYKM Ha KOOPAMHATHOU IIJIOCKOCTH.

[Mpumepbr  rpadukoB,  3agaHHBIX
dopmynamu.  UrteHue  rpadukxoB
peabHBIX 3aBHCUMOCTEH.
OyHKIMOHAIBHBIE  3aBHCUMOCTHU
MEXIy ~— BennyuHamu.  [loHsAThe
byHKInn. OyHKUIMS KaK

MaTeMaTHYeCKasi MOJIENIb PEaTbHOTO
nporecca. OOmacTe ompenelieHus u
obJacTb 3HAYCHUM byHKIHH.
Crioco6s1 3amanus Gynkuuu. ['papux

byHKIUA

OtMeyaTh B KOOPAMHATHOWH IJIOCKOCTH
TOYKM TIO 3aaHHBIM KOOpPIHMHATaM; CTPOUTH
rpadMKu HECJOXKHBIX 3aBHCUMOCTEH, 3a/laHHBIX
dopMynamu, B TOM 4YHCIE€ C IOMOIIBIO
U POBBIX TaOOPATOPHIA.

[IpumensaTs, H3y4aTh INpPeHMYIECTBA,
HHTEpPNpPeTHPOBATh  Tpaduueckuii  cmocod
NpPEACTaBICHNAS W aHauW3a Pa3HOOOpa3HOM
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh TOHATHE (QYHKIHMH, OBIIAIEBATH
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Haxoauts o6nacte onpeneneHus U 00JacTh
3HAYCHUH (QYHKIUH.

Hcnonb30BaTh pa3nuyuHble CIIOCOOBI 3aMaHUs

byHKINN.

Hcnonb3oBath cBoiicTBa GyHKIMN  Ans
aHanm3a TpadUKOB pEaNbHBIX 3aBUCHMOCTEH
(mynu byHKIUY, MPOMEXKYTKH
3HAKONIOCTOSIHCTBA ~ (YHKIHH,  TPOMEKYTKH
BO3pacTaHUA u yObIBaHUS byHKIIH,
HauOoJblllee W HaUMEHbLEEe  3HAYCHUS
yHKIHI)

Auaredpanvyeckue
BBIPAKEHUSI:
Beipakenus ¢
nepeMeHHbIMHI
(74)

Belpaxxenue ¢ IIEpEeMEHHBIMH.
3HaueHue BBIPAKCHUS c
[IEPEMEHHBIMU. IIpencraBnenue

3aBUCUMOCTH MEXZY BEIMYMHAMU B
Buze ¢opmynbl. Breraucnenus 1o

bopmynam

OsBaagers anreOpanyeckodl TEPMUHOJIOTHEN
U CHMBOJIMKOW, NPHMEHSITb €€ B IIpoLecce
OCBOEHUS yueOHOro MaTepuaa.

Haxozme 3Ha4YCHUA BBIpa)KeHI/Iﬁ C
MNEPCMCHHBIMU npu 3aJaHHBIX 3HAYCHUAX
MMCPEMCHHBIX ; BBIIIOJIHATD BBIYUCICHHUA  IIO

dbopmysam, T0MYCTUMBIC 3HAYCHUS IEPEMEHHBIX

YpaBuenus u

YpaBHEHHE C OJHON MEPEMEHHOU.

Pemiare JMHENHHOE YypaBHEHHE C OJHOH

CHCTEMBI Kopens YpaBHEHHUSI. CBolicTBa | IepeMEHHOM, MPUMeEHsIsl MPaBUJIA 1epexoa OT
YPABHEHHIi: YPaBHEHUH C OJHOW IEPEMEHHOM. | HCXOJHOTO YPaBHEHHS K PaBHOCHIBHOMY €MY
JIuneiinbie PaBHOCMIIBHOCTB ypaBHeHUH. | 6o1ee npocTtoro Buaa. IlpoBepsaTs, sBisercs u
YPABHEHHA YpaBHEHHE KaKk MaTeMaTH4YeCKas | KOHKPETHOE YUCIIO KOPHEM ypaBHEHHUS.
(10 v) MOJIEb PEATIbHOM CUTYallUH. Onpeaeasite 4YUCIO KOPHEW  JIMHEWMHOTO
JIuneliHOe ypaBHEHHE C OJHOHU | yPaBHEHUS.
IIEPEMEHHOM. Yucno KOpHEH Pemiate nMHEHOE ypaBHEHHE, COAeprKaliee
JUHENHOro  ypaBHeHus. Pelienue | 3HaK MOayI.
TEKCTOBBIX  337a4 C  IOMOUIBIO CoctaBisiTb M pemiaTb ypaBHEHHE [0
JUHENHBIX ypaBHEHMH. JIuHelHOe | yCIIOBHIO  3ajauu,  MHTEPIPETHPOBATb B
yYpaBHEHUE, cojepxaniee 3HaK | COOTBETCTBUH c KOHTEKCTOM 3a1a4u
MOAYJIS IIOJIyYE€HHBIN PE3yJIbTaT
Yucaan Crenenn c HaTypaJbHbIM IIpuBoauTs 4HcjI0OBbIe W  OyKBEHHbIE
BbIYHCJICHHUSA: MOoKa3aTeleM U €€ CBOMCTBA. 3amuch | MPUMepPbI CTEIEHU C HaTypaJbHBIM
Crenens ¢ YyHuclla B JECATUYHOW TMO3UIIMOHHOW | MOKa3aTeneM, OOBSCHSS 3HAaYeHHs] OCHOBAHUS
HATYPaJIbHbBIM CUCTEME CYHMCIIEHUS CTENIEHW U II0Ka3arelsl CTEINEHH, HaXOIUTh
NoKasareJjeM 3HaveHHs cremeHeii Buma A" (@ — moboe
(64) paloHaIbHOE YUCII0, N — HATypaJbHOE YHCIIO).

IMoHuMATBL CMBICIT 3alIUCH OOJIBIINX YHCET C
INOMOIIBIO ACCATHUYHBIX HpO6CI>'I U CTelneHel
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Ha3Banue
pasaesa (TemMbl)

OcHoBHOe cogepKkaHue

OcHOBHbBIE BHUBI J1€ATCJIBbHOCTH

(4MCyI0 YacoB) o0yuatommxcs
gucaa 10, mnpuMeHATHL HMX B  pEAIbHBIX
CUTyalUsIX
Auaredpanuyeckue OpnHOuNIEHBI. OpHowieH OBaajgers anreOpanyueckol TEPMUHOJIOTHEH
BbIPasKeHHS: CTaHapTHOIO BHJA. Crenenp | 1 CHMBOJIMKOW, HPHMEHATH €€ B IIpOLECCE
MHorouJieHbl OJIHOWICHA. MHorouseHsl. | 0CBOEHUs yueOHOro MaTepuaia.
(23 v) MHoOrowieH CTaHIapTHOrO  BHJA. IIpuBoaUTHL OJHOWIEH W MHOIOYWIEH K
Crenenr wmHoOrowieHa. CroxkeHue, | CTAaHAAPTHOMY BUAY.
BBIUNTAHUE, YMHOXXEHUE M JCIICHUE OnpenensaTs  cTeneHM  OJHOWIEHA U
MHOT'OYJICHOB. [IpeobpazoBanue | MHOTOUYJICHA.
LEJIOr0 BBIPAKEHUS B MHOIOWIEH. BbINOJHATL YMHOKEHHE OJHOWICHAa Ha
Kopuu MHOrOUNIEHA. MHOT'OYJIEH.
Toxnectso. ToxxnecTBeHHBIE BoinoyHsaTs CIIO)KECHHE, BBIYATAHUE,
peoOpazoBaHus anreOpanvdeckux | YMHOKCHHE U JICJIEHUE MHOTOYJICHOB.
BBIPAKCHUM. Jloka3zaTenbecTBO HaxoauTh KOpHU MHOTOUIEHA.
TOXJIECTB ®opmyIMpOBaTH OIIpe/IeIICHUE
TOKJIECTBEHHO PaBHBIX BBIPA)KEHUH.
Hcnonb3oBath npasuia i J0Ka3aTelIbCTBA
TOKJIECTB.
BbINOJHATH TOXK/1€CTBEHHbIE
npeodOpa3oBaHMsl  LEJIOIO  BBIPAKEHUA B
MHOTOYJIEH IIPUBEACHUEM M0J1I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.
OcywmecTBIATh Pa3IoKEHUE MHOIOWIEHOB
Ha MHOXHTEJIM IyTEeM BBIHECEHUS 3a CKOOKHU
00LIEro MHOXKHUTENS, METOZOM I'PYIIIHUPOBKH.
IIpumensTe npeodpa3oBaHue MHOTOUYICHOB
JUISL pEILICHUs pa3InYHbIX 33]1a4 U3 MaTEeMaTHUKH,
CMEKHBIX IIPEMETOB, U3 PEaIbHON IIPAKTUKHU.
3HaKOMHMTBCSI €  HMCTOpPHeH  pa3BUTHSA
MaTEMaTHKHU
Auiredpanyeckue Dopmyiibl COKpAILIEHHOTO OBaanerb anreOpanyeckod TEPMUHOJIOTHEHN
BbIPaKCHHSA: YMHOXEHMS: KBaJpaT CyMMbl U | M CHMBOJMKOH, NPHMEHATH €€ B IpolLecce
®opmyJibl KBaJlpaT Pa3HOCTU ABYX BBIPAXKEHUH, | OCBOCHHUS yueOHOr0 MaTepHara.
COKPAIIEéHHOTO KBaJpar CYMMBI HECKOJIBKUX BbINOJHATH TOXKIECTBEHHBIE
YMHOKEHH S BBIpaXEHUH, Ky0 CyYMMbl M KyO | mpeoOpa3oBaHMsi  LI€JIOTO  BBIpAXKEHHS B
(14 v) Pa3HOCTH JIBYX BBIPAKEHUM, Pa3HOCTh | MHOTOWJIEH IIPUBEICHUEM OJOOHBIX
KBaJIpaToB JIBYX BBIPAKEHUH, | CllaraeMblX, pacKkpbITHEM CKOOOK, c
IIPOU3BENECHUE PA3HOCTH M CYMMBI | HCIIOJIB30BAHUEM bopmyn COKpalI€HHOI O
JIBYX BBIPAKEHUI, CyMMa U Pa3HOCTb | yMHOXKEHHUSI.
KyOOB /IBYX BbIpaxkeHUH. Paznoxenue OcymecTBaATh Pa3lIoKEHNE MHOIOWICHOB
MHOTOYJIEHA Ha MHOXXUTEJIH. | HA MHOXXHUTEIU NYTEM BBIHECEHHS 3a CKOOKH
BeiHecenune o0mero MHOXHTENS 3a | OOIIEro MHOMHUTENS, METOAOM TIpPYNIUPOBKH,
CKOOKHU. MeToa rpynnupoBKu MIPUMEHEHHUS (hopmyIibI COKpAIIEHHOTO
YMHOXEHHUS.
IIpumeHsaTH NMpeodpa3oBaHue MHOTOYICHOB
JUISL PELLIEHUS pa3IMYHbIX 33]a4 U3 MaTEMaTHUKH,
CMEXHBIX NPEMETOB, U3 peaTbHON MPAKTUKH.
3HAKOMHMTBCSI ¢  HMCTOpPHEH  pa3BUTHA
MaTeMaTUKHU
Yucna u JlenumocTs LEJIBIX quCcell. IIpuMeHSITh CBOMCTBA IETMMOCTH.

53




Ha3Banue
pasaesa (TemMbl)
(4MCyI0 YacoB)

OcHoBHOe cogepKkaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH
00y4aroumuxcs

BbIYUCJIEHUS:
JleaumocThb
(10 9)

CpoiictBa paenumoctd. Ilpocteie u
COCTaBHblE  uyHcnaa. YE€THele U
HEYETHBIE qucia. IIpusnaku
menuMmocth Ha 2, 4, 8, 5, 3,
6, 9, 10, 11. Ilpusnaku AEIUMOCTU
CYMMBI ¥ IIPOU3BEIEHUS LIEIIBIX YUCEI
npu peweHud 3anad. HawmbOonbimit
o0mui fgenauTenb W HAaUMEHbIlEe
oOuiee kpaTHOE JIByX umcell. BzaumHo
IpocThle uucna. Anroput™m EBknnna.
Henenne c ocratkoMm. CpaBHeHuUs
LEJIBIX qucel 1o MOJYJIIO
HaTypaJIbHOTO Yncia

IlpuBoauTs nNpHUMeEpPHI
MPOCTBIE M  COCTaBHBIC
HEUETHBIC YHCIIA.

Jloka3pIBaTh M NPUMEHSITh TPU3HAKH
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKU JICIUMOCTH CYMMBI W TIPOU3BEICHUS
LICJIBIX YHCEI.

Haxoauth HanOOJBIIWNA OOIIUNA IOEIUTEND U
HauMeHbIIee o0IIee KpaTHOE IBYX YHCET.

Pematp MIPaKTUKO-OPHUECHTUPOBAHHBIC
3ajaud, UCIOJB3Yys  HAWOONBIIMNA  OOIIHiA
JIeTIUTeNb, HaMMEHbIee oOIee KpaTHOE IBYX
YHCel.

Pacno3naBaTh B3aMHO ITPOCTHIC YHCIIA.

IIpumensaTs anroput™ EBxinna.

@opMyJIMPOBATh ONpEICIICHUS JAETUMOCTU
HalleJI0, YHUCEJl, CPaBHUMBIX TI0 JAHHOMY
MOJIYIIIO.

BbINoJHATL [CICHHUE C OCTATKOM

U Pacno3HaBaTh
yucia, 4YETHBIE U

DOyHKIUH:
JIuneiinasn
byHKIun
(16 v)

Jluneitnas ¢yHkuus, e€ cBoiicTBa.
['padux muneitHoi ¢pynkuuu. ['padux
byukimn Y = | X |. Kycouno-3a1anHbie
byHKUIUM

Pacno3naBatb JUHEHHYIO G yHKIHIO
y = kx + b, onuceiBaTh €€ cBoiicTBa B
3aBHCUMOCTH OT 3HauYeHHH Kod(pduimeHToB K u
b.

Crpoutrps rpadukm iuHEHHOW (yHKINH,
GyHKIMH Y = | X |, KyCOUHO-3aIaHHO# (DYHKIIUH.

HUcnonb3oBars umgpoBbie pecypesl Uis
nocTpoeHus rpaduKoB PYHKIMH U U3ydeHHS UX
CBONCTB.

YpaBueHnus u
CHCTEMBI
YPaBHEHHIA:
Cucrembl
JIMHEHHBIX
YPaBHeHUil
(14 v)

YpaBHeHuUE c JBYMsI
nepeMeHHbIMH. ['paduk nuHEHOTrO
YpaBHEHUs C ABYMsS INEPEMEHHBIMH.
CucreMbl JUHEHHBIX YpaBHEHHH C
JIBYMsl TepeMeHHbIMU. ['padudeckuit
METOJI PEUICHUsI CUCTEMBI JIMHEHHBIX
YpPaBHEHUN C JBYMS MEPEMEHHBIMH.
Pemenne CUCTEM JIMHEWHBIX
YpaBHEHUU C JBYMs II€PEMEHHBIMU
METOJOM IIOJCTAHOBKM M METOJIOM
cnoxenus. Cucrema JIBYX JIMHEHHBIX
YpPaBHEHUN C JBYMS I€PEMEHHBIMU
KAaK MOJIEJIb PEAJIbHOM CUTyalluu

IIpuBoauTs [IPUMEPBHI JIMHEWHBIX
3aBUCUMOCTEN B  pealbHBIX IIpoleccax U
SIBJICHUSIX

Crpours B KOOPAMHATHOH IIOCKOCTH
rpadpuK JUMHEMHOrO ypaBHEHHMs C JBYMs
[IEPEMEHHBIMU; MOJIb3YSCh rpaduKoMm,

NPUBOAUTH NIPUMeEPHI PEIICHUS YPABHEHUS.
HaxonuTe  pemienHe  CUCTEMBI  JIBYX
JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH.
CocraBiasiTb M pemaTb CUCTEMY JABYX
JVUHEWHBIX YpPAaBHEHMI 110 YCIOBUIO 33J1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU c
KOHTEKCTOM 3aJa4y ITOJTY4YEHHBIN pe3ypTaT

IloBTOpEHUE M
00001meHue

(CRY)

[ToBTOpEHNE OCHOBHBIX MOHATHUN U
METO/I0B Kypca 7 Kiacca, 00001ieHne
3HAHWI

Bbiouparn, NPUMEHAThH OLICHUBAThH
Cnoco0bl CPaBHEHMsS YHUCEN, BBIYMCICHMIA,
TOXKJIECTBEHHBIX npeoOpa3oBaHuit
anreOpandecKux BbIpa)XEHUH, pereHus

YpPaBHEHUH W CHUCTEM YpPaBHECHHUM, 3aJaHMs
(GyHKINH, aHaIK3a U IOCTPOEHUS X Tpa(UKOB.
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Ha3Banue
pasaesa (TemMbl)

OcHoBHOe cogepKkaHue

OcHOBHbBIE BHUBI J1€ATCJIBbHOCTH

(4MCyI0 YacoB) o0yuatommxcs

Hcnoan3oBarh (pYyHKIHOHAIBLHO-
rpaguyecKue NPEACTABJCHUS [UIsl PEIICHUA
3a1a4.

OcymecTBIsAThL CaMOKOHTPOJIb
BBIIIOJIHSIEMBIX ~ JIEUCTBUM M CaMOIIPOBEPKY
pesyabTata  BBIUMCICHHH, IpeoOpa3oBaHui,
IIOCTPOEHUM.

Pemar, 3amaym U3 peaJbHOM  KHU3HU,

pellIeHus 3a/1a4 U3 IPYruX MpeIMeTOB.

BbIOUPATH CIIOCOOBI PEIICHUS 3a/1a4U

8 KJIACC (HE MEHEE 136 4)

Ha3zpanue
pasaesa (TemMbl)

OcHoBHOE CoacpKaHue

OcHoBHbIE BHADBI 1eATeJILHOCTH

Kypea (4Heio o0yuarmuxcst
4acoB)
YpaBHeHus u Yucnossie HEPaBEHCTBA. @®opMyJIMPOBAaTL  CBOMCTBA  YHCIIOBBIX
HepaBeHCTBA: CpolicTBa 4YMCIOBBIX HEPABEHCTB. | HEPABEHCTB, WJUTFOCTPUPOBATH UX  Ha
HepaBencrBa JloKka3arenbCTBO HEPABEHCTB. KOOPAMHATHOU IPsIMOH, A0KA3bIBATH
(20 9) HepaBeHcTBO ¢ mepeMeHHOM. | anreOpanyecKu.
Crporue u HecTporue HEpaBEeHCTBA. OuenuBarp 3HA4YCHHUS BBIPa)KCHMUS,
CrnoxeHue U yMHOXXEHHE YHUCIIOBBIX | MCIIOJIb3Ysl HEPABEHCTBA.
HepaBeHCTB. OleHUBaHUE 3HAYEHUs IIpuMeHATH CBOCTBA HEPABEHCTB B XOJIE
BBIPAKEHUS. peleHns 3a1a4.
[lonsiTHE O pElIEHNH HEPABEHCTBA OmnpeneasiTe paBHOCUIIbHBIE HEPABEHCTBA.
C OJHOM NepeMeHHOUW. MHOXecTBO IIpuBoauTHL [IPUMEPBHI peLIeHui
peneHuin HEPaBEHCTBA. | HEPABEHCTB.
PaBHOCUIIBHBIE HEpPaBEHCTBA. PemiaTp JMHENHBIE HEPAaBEHCTBA C OJHOM
HepaseHncrBo-cneacrsue. IIEPEMEHHOM, CUCTEMBI JIMHEMHBIX HEPABEHCTB,
Uucnossie MPOMEXYTKH. | N300pakaTh pELIEHHE Ha YHCIOBOM MpPSIMOIi,
JIuHeliHOE HEPAaBEHCTBO C OJHOW | JOKA3bIBAaTh HEPABEHCTBA.
IIEPEMEHHON W  MHOXECTBO  €ro Pemiate TEKCTOBBIE 3a7a4d C IIOMOILBIO
peumieHuii.  PemeHne — JIMHEWHBIX | TMHEHHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.
HEPABEHCTB C OJHOW IEPEMEHHOM. HcciaenoBarb IUMHEHHOE HEPABEHCTBO C
Cucrtembl JUHEHHBIX HEPABEHCTB C | OJTHOM MEPEMEHHOM C MapaMeTPOM.
OJHOM  IIEPEMEHHOM. Pewenne 3HAaKOMHMTBCS € HMCTOpPHEH  pa3BUTHSA
TEKCTOBBIX 3a/Jad C TOMOIIbIO | areOpsl
JIMHEUHBIX HEPaBEHCTB C OJHOM
MePEMEHHOMN
Yuciaau KBanpatHsie KOpHH. DopmyMpOBaTh omnpeaejeHne
BbIYMCJICHHS: Apudpmernueckuii KBaJPAaTHBIN | KBaIPaTHOTO KOpHS u3 qucia,
KBaaparublii KOpeHb U ero cBoicTBa. [loHsTHE | apudMeTHUEeCKOro KBaJpaTHOTO KOPHS.
KOpeHb HMppalMOHANIBHOTO uncia. JlencTBus IIpuMmeHsATH onepaLuo U3BIICYECHUS
17 9) C  HPpPalMOHAIBHBIMA  YMCIIAMH. | KBAJIPAaTHOIO KOPHS U3 4YUCIA, UCHOJB3YH IIpU
CaoiicTBa JIEACTBUN C | HEOOXOUMOCTH KAJIbKYJIATOP.
UPPALMOHAIIBHBIMU YHUCJIAMH. OueHuBaTh KB3JpaTHbIE KOPHU LEJIBIMU

95

NPUMEHATD MATCMATUYIECCKUE 3HAHUA JJIA

Pemath TeKCTOBBbIE 3ajgaii, CpaBHHUBATDb,




Ha3sBanmue
pasnena (Tembl)
Kypca (4uciao
4aCOB)

OcHOBHOe coep:KaHue

OcHOBHbBIE BU/IBI 1€SITETbHOCTH
o0yuarwumuxcst

CpaBHeHME UPPALMOHAIBHBIX YUCEN.
MHOX€eCTBO JICHCTBUTCIILHBIX UHCEI.

[IpencraBinenus o pacHIMpPEHUSIX
YHCJIOBBIX MHOYKECTB.

Jlonyctumblie 3HAYEHUS
MePEMEHHBIX B BBIPKCHUSX,
coJIeprKaIInX apudmeTnyeckue

KBaApPAaTHLIC KOPHU. TO)KIIGCTBCHHBIC

YUCIaMU U I€CATUYHBIMU IPOOSIMH.
CpaBHuBaThH U yHopsii04YMBaTh
palMOHaJIbHBIE M HPPALUMOHAIBHBIE YHCIIA,
3aIIMCaHHBbIE C TIOMOILBIO KBaJPATHBIX KOPHEH.
BbInoHATH olepanuu c
HAPPALMOHAIILHBIMU YU CIIAMH.
HccnenoBarb ypaBHEHHE x? = &, HaXOIHTH
TOYHBIE U TPUOMIKEHHBIE 3HAYCHHUS KOpHEH

npeoOpa3oBaHus BBIPAXCHUH, | IpU
COJIEpIKAIINX apudmernyeckue a>o0.
KBaJIpaTHbIC KOPHU HccnenoBare  CBOMCTBA  KBaJpaTHBIX
KOpHEH, MpOBOJAS YHCIOBBIE SKCIIEPUMEHTHI C
UCIOJIb30BAHNEM KaJIbKYJIATOpA (KOMIIBIOTEPA).
Jloka3piBaTh CBOiicTBa apupMETHYECKHX
KBaJIpaTHBIX KOpPHEW; MPUMEHATh HX I
peoOpa30BaHUS BRIPAKECHUH.
BbInoHATH NPeodpa30BaHUs BbIPaKEHUIH,
CoJiepKallluX KBaJpaTHble KOpPHHU. Bripaxarb
nepeMeHHbIe U3 (popmyi.
BbruncjasaTs 3HAYCHM S BBIPAXKEHHI,
COJIep/KalluX KBaJpaTHbIE KOPHM, HCIOJIb3YS
MpU HEOOXOAUMOCTH KAJIBKYJISATOP.
Hcnonb3oBare B XOA€ pelIeHMs 3anad
JJIEMEHTApHbIC IPEJCTABICHUS, CBS3aHHBIC C
NpUOIMKEHHBIMY 3HAYEHUSMU BEJTUYMH.
3HaKOMHMTBC € HMCTOpPHel  pa3BUTHA
MaTEMaTHKU
YpaBHeHus u KBanpatHoe YpaBHEHHE. Pacno3dnaBarb  ypaBHEHHS C  OJHOM
HEPaBeHCTBA: @dopmyna  KOpHEM  KBaJIpaTHOIO | IEPEMEHHOM, KBaJpaTHbIE yPABHEHUS.
KBaaparusie YPaBHEHHS. Konunuectso OmnpeneasiTe paBHOCUIIbHBIE YPABHEHUS.
YpPaBHEHUS JENCTBUTEIIBbHBIX KOpHEH IIpuMeHsATH CBOWCTBA YpaBHEHHUU C OJHOMU
(17 u) KBaJI[paTHOTO ypaBHeHHUs. Teopema | mepeMEHHOM.
Buera. 3anuceiBaTh dhopmyay KOpHEH
VYpaBHeHus, CBOJIUMBIE K | KBaJpaTHOTO YpaBHEHUS; pemiaThb
JUHEHMHBIM YpaBHEHHSAM WJIM K | KBaJApaTHble YyPaBHeHUsl — TIOJHBIE U
KBaJIpaTHbIM YPaBHEHHUSM. | HEIMOJIHBIE.
KBanpaTtHoe YpaBHEHUE c OmnpenensiTe KOJINYECTBO NEHCTBUTEIBHBIX
napaMeTrpoM. PerieHne KBaapaTHBIX | KOpHEH KBaJpaTHOTO YpaBHEHMS.
YpaBHEHUN c rapaMeTpamH. Ha0mronars W aHAJIM3MPOBATH  CBA3b
Pemenue kBaapaTHBIX YpaBHEHWM, | MEXAY  KOpHAMH M Kod(pduuueHtamu

COZEPIKAIINX 3HAK MOIYJIA.
YpaBHeHHe KaK MaTreMaThudeckas
MOJIENTb peanbHOM CUTYaLlUH.
Pemmennie  TEKCTOBBIX 3amad ¢
IMOMOIIBIO KBaJAPaTHBIX YPAaBHEHUN

KBaJpaTHOI'O YpPaBHEHUS.
®opmyaMpoBarb TeopeMy Buera, a Taxxke
00paTHYI0 TeopeMy, IPUMEHSTh 3TH TEOPEMBI
JUISL peIIeHUs 3a/1a4.
IIpoBoauTh mNpocTelIIMe HCCIAeI0BAHUA
KBaJPAaTHBIX YPaBHEHUH.
PemaTp TEKCTOBBIE 3a/1a4U.
3HAKOMHUTBCSI ¢  HMCTOpHeil
MaTE€MaTUKU

pa3BUTHS
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Ha3Banmue
pasnena (Tembl)

OcHOBHOe coep:KaHue

OcHOBHbBIE BHUJBbI 1eATCJIbHOCTH

Kypea (4mcIio o0yuarwumuxcst
4aCOB)
Aaredpanyeckue PanmonaneHele BBIPA)KEHUSI. 3anuchiBaTh anreOpandyeckue BBIPAKECHHUS.
BBIPAKEHUSI: ToxnectBennele  mpeobOpasoBanus | Haxonutb JOITyCTUMBIE 3HAYCHUS
JpooHo- palMoHaIbHBIX BBIPAXKECHUH. MIePEeMEHHBIX B JPOOHO-paIIOHATbHBIX
panMoHAJIbHBIE Anrebpanueckas IpoOb. | BIpaKEHUSX.

BbIPasKeHU S JlonmycTUMBbIE 3HAYEHUS IEPEMEHHbIX BbINOJHATL 4YHCIIOBBIE TOJCTAHOBKH U
(17 v) B JIPOOHO-PAMOHABHBIX | BBIYHCJIATH 3HaUYCHUE APOOHU, B TOM HHCIE C
BBIPAKCHUSX. MTOMOMIBIO KaJIbKYJIATOPA.

OcHoBHOE CBOICTBO ®opMyJIMpOBaTh  OCHOBHOE  CBOICTBO

anredpandeckoit npodu. CroxxeHwue,
BBIYUTAHUE, YMHOXCHHE U JICIICHUC
anredpanvecKux Jpo0ei.
Bossenenue anredpandeckoi apoodu
B CTCIICHb

asireOpandeckoil 1poOM U MPUMEHSATh €ro JJst
npeoOpa3oBaHus IpOOEH.

BbINOJIHATH TOKIECTBEHHbIE
peoOpa3oBaHus PAIMOHAIBHBIX BBIPAKCHHH.

BbINOJIHATH JelcTBHSA C anredpanyecKumMu
IpoOsMu. [TpumeHSTH npeodpa3oBaHus
BBIPQ)KEHUH JUIsl pellieHus 3a/1a4.

Boipa:kaTh mnepeMeHHble U3 (HOpMYyI
(busmueckux, r€OMETPUUYECKHX,
OINMCHIBAIOUINX OBITOBBIE CUTYAIMH)

YpaBHeHus u

JpobHO-paninoHanbHbIe

Pacno3naBarn JpOOHO-pAIIMOHATILHBIE

HepaBeHCTBA: ypaBHeHUs.  Pemienue  ApoOHO- | ypaBHEHUS.
JpooHo- palMOHAIbHBIX YpaBHEHUH, Pematp qpoOHO-pallioHaNbHbBIE YPABHEHUS,
pPauMoOHAJIbHBIE | CBOAAIIUXCS K JIMHEWHBIM WJIM K | CBOASIIMECS K JIMHEHHBIM WIM K KBaJIPAaTHBIM
YPaBHeHHS KBaJIpaTHBIM ypaBHEHUsIM. PerieHue | ypaBHEHHUSIM, HMCHOJIb30BAaThb METOJl 3aMEHBI
(19 9) JNPOOHO-PAaLMOHAJIBHBIX  YPAaBHEHUH | IEpEMEHHOM.
METOAOM  3aMEHbl  IEPEMEHHOM. Pematnb TEKCTOBbIE 3aja4m
Pemenne  TeKCTOBBIX  3amady € | areOpanvyeckuM CrocoOOM: TEPEeXOAUTh OT
MOMOUIBI0  JIPOOHO-PAIIMOHATBHBIX | CTIOBECHON (DOPMYIHPOBKU YCIOBUS 33Ja4d K
YpPaBHEHUU. I'padudeckas | anreOpandeckoil MOJEIH TMYTEM COCTABJICHHS
MHTEPIIPETALMSl YPABHEHUN C JBYMS | YPaBHEHMs; PELIaTh COCTABIEHHOE YPaBHEHME;
MIepEMEHHBIMU HMHTEPIPETUPOBATH PE3YNbTaT.
HUcnonb3oBath rpadu4ecKyro
UHTEpIpEeTalMi0  ypaBHEHUH € JABYMH
IIEPEMEHHBIMU
DOyHKIUH O06macTe OTIpENEICHUS | Hcnoab3oBaTh (GYHKIIMOHATBHYIO
(1549) MHOKECTBO 3HAYeHHi | TEPMHUHOJIOTHIO H CHMBOJIUKY.
byrxmm.  Crioco6sl  3amaHus Haxoautsb 06nvaCTL omnpeneNeHuss U
N MHOYKECTBO 3HaUCHUH (QyHKIHH.
bynxumit.  Ipadur pynkmpmm. BeryucasrTs 3HAYEHUS GyHKIMH,

UreHue CBOWCTB (DYHKIIMH 10

eé rpaduky. [Tpumepsbl
rpaguKoB byHKINH,
OTPAKAOLIUX peasnbHbIe
ITPOLIECCHI.

OyHKIHH, ONMCHIBAIOIIINE
IpsIMYIO0 u o0paTHy10
IPONOPLIMOHATIbHBIE
3aBUCUMOCTH, HUX TIpaduku.

3aJaHHbIX (opMmyrdamMu (IpU HEOOXOIUMOCTH
UCIOJb30BATh  KAJIBKYJIATOpP);  COCTABJIATH
Ta0AMIbI 3HAYEHUH QyHKIIH.

OnuckiBaTh CBOMCTBa QYHKIIMHM HAa OCHOBE
e€ rpauuecKoro npeicTaBIeHHs.

Haxoauth ¢ nomombio rpadpuka QyHKIUH

3HaQU€HHEe OAHOW U3  paccMaTpPUBAEMBIX
BEJIMYMH 10 3HAYECHHIO JPYTOM.
HccaenoBarb MpUMEPDI rpadukos,

OTpaXXKaromuXx peajJlbHBIC IMPOLECChI U SABJICHHA.
HpI/IBOHI/ITb NPUMEPHI IIPOLUECCOB U SIBIICHUI
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Ha3sBanmue
pasnena (Tembl)
Kypca (4uciao
4aCOB)

OcHOBHOe coep:KaHue

OcHOBHbBIE BU/IBI 1€SITETbHOCTH
o0yuarwumuxcst

OyHKIUU y=X2, y=x3, y= E,

y = Jx ¥ ux cBoiicTea

C 33JJaHHBIMHU CBOWCTBaMHU.
Bripaxkath (popmy.ioi
MEX1y BEJIMYUHAMHU.
OnuceiBaTh XapakTep H3MEHEHUs OJHOU
BEJIMYUHBI B 3aBHCHUMOCTH OT HW3MEHEHHUSA
JIPYTOH.
Pacno3naBaTthb BUbI H3y4aeMbIX (PYHKITUH.

Crpoutrs rTpaduku  GyHkumi Y = X2,
— 3\ = _k
y=xiy=Jxy= -

Hcnoab3oBarb (pyHKIHOHAJIBLHO-
rpauyecKue NpeACTaABACHHU I PEIICHUS U
HUCCIEN0BAHUS YpaBHEHUH 51 CHUCTEM
ypaBHEHUH.

IIpuMensaTe HU(POBbIE Ppecypehl
NOCTPOEHHUsI  IpauKoOB U
CBOMCTB (pyHKIIMH

3aBUCUMOCTb

JUIA
HCCIICAJOBaHUA

Anaredpanyeckue
BbIpa:KeHHS:
Crenenn

(14 9)

CreneHb ¢ LEILIM ITOKa3aTeIeM U
¢€ CBOMCTBA.

CrangapTHbIi BU qucia.
Pa3smepbl  00BEKTOB OKpYKAOIIIETO
MHpa, JUIMTEILHOCTh TPOIECCOB B
OKpY’KaloIlleM MHUpe

@®opMyMPOBATH ONpeeseHHe CTEIEHU C
LIEJIBIM [TOKA3aTeNEeM.

®opMyJIMpPOBATH, 3alUChIBATH B
CHUMBOJIMYECKOH (popMe U HWLIIIOCTPUPOBATH
NpUMEPaMH CBOWCTBA CTENEHH C LENbIM
MOKa3aTeyieM.

IIpumensiTb  CcBOMCTBA
peoOpa3oBaHUs  BBIPAKCHUH,
CTEINEHU C LEJIbIM [T0KA3aTENIEM.

BbInogHATL  JAeHCTBUSL C  YHUCJIAMHU,
3alMCaHHbIMU B CTaHAapTHOM BUJIE
(YMHO€HUE, IeJIeHNEe, BO3BE/IEHUE B CTEIIECHB).

[Honyyars mpeacTraBjieHHe O 3HAYUMOCTHU
JIEUCTBUTEIBHBIX YUCET B  MPAKTUYECKOU
NEeSATEIbHOCTH YEJIOBEKA.

AHAIUM3UPOBATh M JeJaTh BBIBOABI O
TOYHOCTH TPHUOIMKEHHUS HMPPAHOHAIBLHOIO
Yyycia Mpy pelIeHrH 3a1ady.

OxkpyrasasTe  UppalMOHANIbHBIE  YHCIIA,
BBINOJIHATH NPUKUAKY pe3yJiibraTta
BBIYMCIICHUH, ONEHKY 3HAaY€HUW YHCIOBBIX
BBIPA)KCHUIN

CTEIICHU IS
COZIepIKAIIUX

Yucaa n
BbIYMCJIECHHSI:
Jdeanmocts
(7 9)

Henenne ¢ ocrtatkoM. CpaBHEHUs
LIEJTBIX qHCen 1o MOJYJTIO
HaTypaJlbHOTO 4YHUCJA. CaoiicTBa
CpaBHEHUH MO Moxaynaw. OcrtaTku
CYMMBI U IPOU3BEACHUS 110 JAHHOMY
MOYJTIO

DopMyIMPOBATH ONPEICICHUS JEIUMOCTH
HAIIEJIO, YHCEJ, CPaBHUMBIX [0 JaHHOMY
MOJYJIIO.

BBINOJIHATH eJIeHNE C OCTaTKOM.

Jdoxa3piBaTh W NPUMEHATH
CpaBHEHUH 10 MOYJIIO.

HaxoauTh 0CTaTKU CyMMBI U IIPOU3BEICHUS
110 JAHHOMY MOIYJIIO

CBOMCTBA

IloBTOpPEHUE H
000011eHNE

IloBTOpEHNE OCHOBHBIX NOHATHI
U METOJOB KypcOoB 7 M 8 KIJAccOB,

Bei0upars, NPUMEHATDH
€crnoco0bl CpPaBHEHUs 4YHCEll,

OLlEHUBATH
BBIUMCJICHUM,
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Ha3sBanmue
pasnena (Tembl)
Kypca (4uciao
4aCOB)

OcHOBHOe coep:KaHue

OcHOBHbBIE BU/IBI 1€SITETbHOCTH
o0yuarwumuxcst

(10 u)

0000111eHNE 3HAHUNA

TOKJIECTBEHHBIX IPE0Opa30BaHUI BBIPAKEHUM,
peLIEHHs] YpPaBHEHUW WM CHUCTEM YpaBHEHUM,
HEPaBEHCTB, TOCTPOCHUS IPaUKOB.

OcymecTBIsITH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX  JIEWCTBUM M CaMOIPOBEPKY
pe3yabTata BBIYUCIEHUH, NpeoOpa3oBaHUH,
MOCTPOCHU.

Pemars 3agaum W3 peajbHOH KU3HM,
MPUMEHATh MAaTEMaTUYECKUE 3HAHWUS UL
peuieHus 3a1a4d U3 Ipyrux NpeaIMeToB.

Pemiate TekcTOBBIE 3aJa4H, CPAaBHUBATh,
BBIOMPATH CIIOCOOBI PEIICHUS 3a1a4H.

HUcnoan3oBarh (pyHKUMOHAIBLHO-
rpapuyeckue NPeACTABJIEHHA IS pEIICHUS
3a/1a4

9 KJIACC (HE MEHEE 136 1)

Ha3Banue
pa3aena (TemMbl)
Kypca (4ucio

OcHoBHOE CoAcpKaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqaloumxca

4acoB)
DOyHkun O®ynkuus. CsoiicTBa  (QyHKIMI: OnuceIBaTh NOHATUE QYHKIIMHU.
(254) HYIIH byHKLHY, IIPOMEXYTKH Ilpumensitb  cBoiicTBa  (QYHKIUH:  HyIH
3HAKOIOCTOSIHCTBA byHKIMH, | QYHKIIUH,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA
IIPOMEXYTKH BO3pacTaHUs U | GYHKLINHU, IPOMEKYTKH BO3pACTaHUs U yOBIBAaHUS
yObIBaHUS ~(QYHKUIMM, 4YETHBIE U | QyHKUMHM, YETHBIE W  HEYETHbIE  (YHKIIHUH,

HeuéTHbIE (PYHKIUM, HauOoJblIee U
HaMMEHbIIIee 3HAYCHUS (PYHKITUH.

[Toctpoenue rpadukoB ¢(yHKIMN
C TIOMOIIIBIO TIPe0OPa30BaAHUM.

KBanparusiii TpéxuineH. KopHu
KBaJpaTHOIO TpEXUIICHA.
Pasnoxxenne KBaJIpaTHOTO
TpEXWICHA Ha JIMHEHHbIE
MHOKUTEH.

KBanparnunas ¢ynkuus u eé
coiictBa. [lapabGona, KOOpAMHATHI
BEPILHHBI napaloJibl, 0Chb
cummerpun napabonsl. IToctpoenune
rpaduka KBaIpaTUYHOM (QYHKIIHH.
[Tonoxenue rpaduka KBagpaTUUHON
GYHKIIMM B 3aBUCUMOCTH OT €€
koo duuuentos.  Mcnonb3zoBaHue
CBOMCTB KBaApaTH4HON (QyHKUIUU
JUISl pEIIEHUS 3a]1a4.

CremneHHble byHKIIHN c

HATYpaJIbHBIMU TIOKA3aTCIIAMH, HX

HauOoJblIee M HAMMEHbIIIee 3HaYeHUsl QYHKINU.
Pacno3naBatb KBaJpaTHBIN TPEXWIEH,
YCTAaHABJIUBATHL BO3MOKHOCTB €TI0 Pa3IOKECHUS
Ha MHOXHUTEJIH, PACKJIAAbIBATL HA JIMHEHHbIE
MHOKH TN KBaJpaTHBIN TPEXUIIEH c
HEOTPULIATENILHBIM JUCKPUMUHAHTOM.
Pacno3HaBaTh KBaJpaTUUHYIO (DYHKIUIO II0

dbopmyre.

IIpuBoauTHL NpUMepbI KBaJpaTUYHBIX
3aBUCHUMOCTEHl W3 peaJbHOW JKU3HM, (PUUKH,
TEOMETPHUH.

BoisaBasiTh 1 00001aTh 0COOCHHOCTH Tpaduka
KBaJIpaTUYHON PyHKIMM Y = ax’ + bx + c.

Onpenensite KOOPJIMHATHI BEPIITHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

Crpouth rpa@uku KBaJpaTHUHBIX (DYHKUIHH,
3a1aHHBIX (opMylTaMH BHaa y = ax?, y = ax’ +q,
y=(x+hb)?+c,y=ax’+bx+c.

BbinoHATH mocTpoeHue rpaguKoB QyHKIMIHA
c MTOMOIIIBIO npeoOpa3oBaHUIA BHJIA:

fX) > fX)+a;, f(x)—>f(x+a); f(x)— kf(x),
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HasBanmue
pasneina (TemMbl)
Kypca (4uciao
4aCOB)

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

rpaduKy ¥ CBOMCTBA.
I'paduxu  yHkumi: y= Jx
y=3¥x,y=1x|

f(x) — f(Ix]). f(x) — [F(X)I-

Pacno3HaBaTth  creneHHbie  (QyHKOMH  C
HaTypaJIbHBIMU MOKA3aTeNsIMU, CTPOUTH Ipaduku
CTeTeHHBIX (DYHKIUHU ¢ oKa3aTensMu 2 u 3.

HUcnoan3oBarh CBOICTBa rpadgukoB
CTENEHHBIX byHKIII c HaTypaJbHBIMU
MOKa3aTesIMU MPU PELICHUH 3a/1a4.

Crpouts rpadukn dyskmmit y = +/x, y = x,
y=1[x|.

AHATU3MPOBATh M NPUMEHATH CBOICTBA
M3Yy4YCHHBIX (QYHKIHMH U UX HOCTPOCHUS, B TOM
YrcIIe ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB

YpaBHeHus u
HEPaBeHCTBA:
KBaaparusie
HEPAaBEHCTBA
(154)

[TonsiTe 0 pelleHn HEPaBEHCTBA
C OJHOW mnepemMeHHOW. MHOXEeCTBO
pelIeHU HEPaBEHCTBA.

KBagpaTtHbie  HepaBeHCTBa  C
OAHOM  mepemMeHHOW.  Pemenue
HEpaBEHCTB rpadUUECKUM METOJIOM
u METOA0M WHTEPBAJIOB.
HepaBencrBa, cojaepkamme 3HaK
MOJYJS.

CuctemMbl HEPaBEHCTB C OJHOMI
NepeMEeHHON. Pelenne TEKCTOBBIX

3aJa4 C IOMOILBIO HEPABEHCTB,
CHCTEM HEpaBEHCTB.

HepasencrBo c JIBYMS
HEPEMEHHBIMH. Pemenne
HEpPaBEHCTBA c IByMA

nepeMeHHbIMU. ['paduueckuil meton
peleHusT CHCTEM HEPABEHCTB C
IByMsl  nepeMeHHbIMU.  CucTtemsl
HEPaBEHCTB C JBYMS IIEPEMEHHBIMU

Yurars, 3aNuChIBATD, NMOHNUMATh,
HHTEPIPETHPOBATH HEPABEHCTBA; MCIIOJIb30BATH
CUMBOJIUKY Y TEPMHUHOJIOTHIO.

BoimosiHATs, npeoOpa3oBaHHsl HEPABEHCTB,
HCIO0JIB30BATh I [IPeoOpa3oBaHUs CBOWCTBA
YUCJIOBBIX HEPABEHCTB.

Pacno3HaBaTh KBaJpaTHblE HEPABEHCTBA C
OJIHOW NIEPEMEHHOII.

Pematp KBaJpaTHOE HEPaBEHCTBO
rpaduyecKuM METOJIOM U METOJIOM UHTEPBAJIOB.

PemiaTh KBajpaTHbIE HEPABEHCTBA, UCIIOJIb3Ys
rpaduyeckue npeCTaBlICHNUS.

Pemiate HepaBeHCTBa,
MOJIYJIAL.

HN3o00paxkars pernieHue HEPABEHCTBA C OJIHOU
NIEPEMEHHON W CHUCTEMbl HEPaBEHCTB  Ha
KOOpJAMHATHON MPSIMOH, 3alMCBIBATH PELIECHUE C
MTOMOIIBIO CUMBOJIOB.

OcBauBaTp M NPHUMEHATH HEPABEHCTBA IpU
pEelIeHNH pa3IuyYHbIX 3a/Jad, B TOM YHUCIE
[IPaKTUKO-OPHUEHTHPOBAHHBIX.

Pacno3HaBaTh  HEpPAaBEHCTBO  C
IIEPEMEHHBIMH.

IIpumensTy rpaduueckuil MeToj pelieHus
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

COACPIKAIIUEC 3HAK

JIBYMSI

YpaBHeHus u
HepaBeHCTBA:
YpaBHeHus,
HepPaBeHCTBA H
HUX CUCTEMBbI

(25 )

bukBanpaTHbie YpaBHEHUSI.
IIpumepsl NPUMEHEHHWH  METOIOB
PaBHOCHIIBHBIX npeoOpa3oBaHuid,
3aMeHbl MepeMEeHHOH, rpaduyeckoro
METO/Ia MPU PEUIEHUH YPAaBHEHUI

3-it u 4-ii cTeneHei.

Pemenue apoOGHO-parimoHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

Pemienne cucrem ypaBHEHUH C
IByMsl niepeMeHHbIMHU. Pelienue
MPOCTEUIIINX CUCTEM HEJIMHEHHBIX
YPAaBHEHUN C IBYMs IEPEMEHHBIMMU.

Pemats OMKBaJpaTHbIE YpaBHEHHUSL.
IIpumeHaTp MeTObI PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHBI MepeMEHHOM,

rpadUuecKoro MeToAa MpHU pPEeUIeHHH YpaBHEHUU
3-ii 1 4-1i cTeneHe.

Pemate OpoOHO-pallMOHANILHEIE YPaBHEHUS U
HEPaBCHCTBA.

Pacno3HaBaTh TUHEHHBIC YpaBHEHUS C JIBYMS
TIePEMECHHBIMH.

Ctpouth Tpaduku ypaBHEHUH, B TOM YHCIE
HCIO0JIB3Ysl HH(POBBIE PECYPCHI.

Pemrarn MPOCTEUIINE CUCTEMBI JIBYX
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Ha3Banue
pasneina (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4aCOB)
I'padmyeckuii  Meron  pelleHUs | HEIMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMHU.
CHUCTEMbI HEJIMHEWHBIX YpaBHEHUU C [puBoauTh rpauuecKyl0 MHTEPHPETANHIO
IByMsi  nepeMeHHbIMH. (CuHcTeMa | pellieHHs] ypaBHEHHUS C JIBYMsl NEPEMEHHBIMH U
JBYX HEJIMHEWHBIX YPAaBHEHHM C | CUCTEM yPAaBHEHMM C IBYMs IIEPEMEHHBIMHU.
JByMsl TEPEMEHHBIMU KaK MOJEIIb Pemiath TekcTOBBIE 3aJa4M ajaredpanyecKum
peabHOM CUTYAIIHH. crocobom.
Cucrema HEJIMHEMHBIX YpPaBHEHUI HUccaenoBarb CUCTEMBI HEJIMHENHBIX
C mapaMeTpoM. YPaBHEHUH C TapaMeTpOM.
[Ipocreiiliue  HepaBeHCTBAa  C Pemate mpocTeiiiine HepaBeHCTBA C JABYMS
JIBYMsI IEPEMEHHBIMU U UX CUCTEMbl | IEPEMEHHBIMHU U UX CHCTEMBI
YucaoBbie [TonsiTue YHUCIIOBOM OcBanBaTh W NPUMEHATH  UHJICKCHBIC
nocJjieoBaTeJIbH | nocienoBarenbHOCTH. KoHeuHble U | 0003HaUeHUS, CTPOUTH pedeBble
OCTH M OeCKOHEUYHbIE TOCIIEOBATEILHOCTH. | BLICKA3bIBAHUS c HCIOJIb30BaHNEM
Nporpeccuu OrpanuueHHas TEPMUHOJIOTHH, CBA3aHHOM ¢  TIOHSATUEM
(25 9) [IOCJIEA0BATEIbHOCTh.  MOHOTOHHO | ITOCIEA0BATEIBHOCTH.
BO3pacTarolas (yOnpIBaroras) OmnpeaenssiTe BUAbl IOCIEIOBATEIBHOCTEH:
MOCJIEI0BATEIbHOCTD. CriocoOsbI | orpaHUYeHHAasl MOCJIEI0BATEIbHOCTh, MOHOTOHHO
3a/1aHus IIOCJIEI0BATENbHOCTH: | BO3pacTaroIas (yObIBaromias)
omHcaTelbHbIA,  TAOMMYHBIA,  C | MOCIEAOBATEIHHOCTb.
MTOMOIIIBIO (hopMyITBI Anamm3upoBatb  QopMmyny N-TO  4ieHA
N-rO WIE€HA, pEKYPPEHTHBIN. [OCJIEI0BATEIbHOCTH W PEKYPPEHTHYIO
Apudpmernueckas u | popmyiy " BBIYHCIATH YJICHBI
reoMeTpuyecKast MIPOrPECCUU. | MTOCIEI0BATEIbHOCTEMN, 3a/IaHHBIX 3TUMU
CpoiicTBa 4ieHOB apupMeTHyecKor | (hopMyIamm.
U TEOMETPUYECKOM  IPOrpecCHil. YcranaBiauBarb 3aKOHOMEPHOCTD B
Dopmybl n-ro YIEHa | IOCTPOCHUU [I0CJIEI0BATEIbHOCTH, eciu
apuMeTHUYECKOl U TeOMETPUUECKON | BHITUCAHBI IEPBBIE HECKOIBKO €€ UICHOB.
nporpeccui.  opmynbl  CyMMBI Pacno3snaBathb apru(METHIECKYIO u
NEPBBIX N UYICHOB apu(METUUYECKON | TEOMETPUUECKYI0 TMPOTPECCHMM TPU  Pas3HbIX

Y TEOMETPUYECKOUN MPOTPECCU.
3anauun Ha MIPOLICHTBHI,

0aHKOBCKHE BKJIaJbl U KPCAUTHI.
[IpeacraBinenre 0O CXOOUMOCTH

MIOCJIEIOBATEIbHOCTH, 0
CYMMUPOBaHUU 0ECKOHEUHO
yObIBaromei r€OMETPUYECKON
IIPOTPECCHUM.

Meron MaTeMaTHYECKON

uHaykuuu. [pocreiimue npumepst

croco0ax 3aJaHusl.
Pemath 3a1aun ¢ MCHoOIb30BaHHEM (HOpMYI
N-ro ujeHa apu(MeTUYeCKOW U reoMeTpUUYEcKOi
IIPOrPeCCUii, CyMMBI IIEPBBIX N YWIECHOB.
H300paxkars wieHbl [OCIIENOBATEILHOCTU
TOYKAMH Ha KOOPANHATHOM IJIOCKOCTH.
PaccmaTpuBaTh, mnpuMepbl NpoLeccoB M
SIBJICHUH U3 PEAIbHOM JKU3HHU, WILTIOCTPUPYIOIINE
W3MEHEHHE B apu(METHUYECKOW NPOrpeccuu, B
TFEOMETPUUYECKON  MPOrpeccuu; n300pakaTh
COOTBETCTBYIOIME 3aBUCHMOCTH IpapUuecKu.
Pemath 3aiayM Ha TNPOLEHTHI, OaHKOBCKHE
BKJIaJIbl U KPEAUTOBAHUE.
IIpeacraBasATh OECKOHEYHBIC MMEPUOAUYECKHE
Ipobu B BHJIe OOBIKHOBEHHBIX.
3HAKOMHTBCS C TIOHSATHEM
MOCJIEI0BATENbHOCTH, HAXOAUTH
OECKOHEYHO  yOBIBaroIiei
MIPOrPECCHUHU.
IIpuMeHaTH

CXOIUMOCTH
CyMMY
F€OMETPUYECKOU

METOJ MaTeMaTH4eCKOi

61




Ha3Banue
pasneina (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4aCOB)
WHJYKLHH.
3HaKOMHMTBCS €  HCTOpHMell  pa3BUTUSA
MAaTE€MAaTHKU
Auredpanyeckue Kopenp n-ii crenenu. CpoiicTBa @®opMyJIMPOBaThL ONpeNAeJeHUs1 KOpHA N-U
BbIPaKECHHS: KOpH N-ii creneHu. CTeneHb ¢ | CTENEHM W CTENEHM C  PALMOHAJIBHBIM
Crenensn ¢ palMOHAIBHBIM IIOKA3aTeleM M €€ | IOKa3aTelIeM.
PALMOHAJIBHBIM | CBOMCTBA. IIpumMeHsATH Onepanuo U3BJICUEHUs KOPHS N-i
NnoKasareJjiem ToxnecTBeHHbIE TPEOOPa30OBAHUs | CTETICHH, HCHOJAb3Yl TpU  HEOOXOAMMOCTHU
(12 9) BBIPDAKEHHM, COAEPKAIUX KOPEHb | KAJIBKYJIATOP.
N-i  CTENEHH. ToXIeCTBEHHbIE BbruncjasaTs 3HA4YCHUE CTETNICHU c
npeoOpazoBaHus BBIPKECHUI, | PALIMOHAJIBHBIM [TOKA3aTENIEM.
COZIepKAIINX CTEIIEHb c OuenuBarh 3Ha4YeHHE KOpPHSA N-U CTENEHH,
paluMOHAIbHBIM [10KA3aTENEM 3HAQUYEHHE CTENEHU C PALIMOHAJIBHBIM [TOKA3aTEIeM
LEJBIMUA YUCIAMU U IECITUYHBIMU JIPOOSIMH.
CpaBHuBaTh 1 YHOPSI0YMBATH
palMoOHaNbHBIE W UPPALMOHAIBHBIE  YHCIIA,
3alMCaHHble C TOMOUIBI0 KOpHSA N-U CTENeHH,
CTEIEHU C PALIMOHAJIBHBIM IIOKA3aTEJIEM.
BbINoJHATH TOX/IECTBEHHBIE TPEO0Opa30OBaHUs
BBIPQ)KCHMS, COJEPIKAILET0 KOpEeHb N-U CTENEHH,
CTENEHb C PALlMOHAJIBHBIM IIOKA3aTeJIEM.
3HaKOMHMTBC €  HCTOpHMed  pa3BUTHUSA
MAaTE€MAaTHKU
IToBTOpEHUE, Yucina U BbIYUCIEHUS (3alKCh, Onepuposarsp MOHATHEM YHUCIIOBOTO
00001meHne, CpaBHEHUE, JEUCTBUSA C | MHOXKECTBA.
CHCTEeMATHU3alMs | JICHCTBUTEIbHBIMU YHUCJIAMH, AKTyaIM3uMpOBaTh TEPMHUHOJIOTHI0 "
SHAHMIT yuciaoBasg — mpsmMas; IIPOLICHTHI, | OCHOBHbIE [1efiCTBUSI, CBA3AHHbIC € YHCJIAMM:
(B4 4) OTHOILICHH, IIPONOPLMHY; | HATYPAIBHOE YHCIIO, IPOCTOE U COCTABHOE YMCIIO,

OKpYTJIEHUE, MPUOINKEHHE, OIICHKA)

JIENUMOCTh  HATypaJbHBIX  YUCE, IPU3HAKU
JEIMAMOCTH, LEeJI0€ 4YHCIO, MOAYJNb 4YHUCIA,
OOBIKHOBEHHAs u JecATUYHAs IpoOb,
CTaHJApTHBIM BHJ  4HCla, apupMeTHuyecKuit
KBaJpaTHBIA KOPEHB.

BeInotHATL ~ A€CTBHS, CPAaBHUBAThL H

yHOPSAA04YMBATh 4YHCIA, NIPEACTABIATh YHCIA HA
KOODAMHATHOW  MNpsAMOM, OKPYIVIATh  YHUCIA;
BBINOJIHATH NPHKHAKY H OLICHKY pe3yibTara
BBIYMCIICHU.

Pemath npakTH4ecKue 3aJa4u, CoAcpKallnue
MPOLEHTHI,  JOJH, 4acTH, BBIpAXKAOIUE
3aBUCHMOCTH: CKOpPOCTb — BPEMs — PACCTOSIHHE,
1I€Ha — KOJIMYECTBO — CTOUMOCTb, 00BEM pabOThI —
BpEMS — IPOU3BOUTENBHOCTD TPY/IA.

Pa30uparth peanbHble XKU3HEHHBIE CUTYalluH,
(¢popmysmpoBaTh MX Ha S3bIKE MATEMaTHKH,

'311eCh IpeICTaBIIEHBI 2IIEMEHTBI COJIEPIKAHMS KypCa, H3yYaBIINecs B 5—8 KiIaccax M TpeOyromue
MOBTOpEHMs, 00001IeH s ¥ cucTeMaTh3anuy. O0pamaTscs K 3TOMy MaTepraily MOKHO B BUJIE aKIEHTa
Ha 3aBEpLIAIOIIEM dTalle U3yueHHs Kypca 9 Kiacca WK paclpeneisTh 10 COOTBETCTBYIOIUM
TEMaTHYECKHUM pa3zeiaM, N3y4aeMbIM B TeU€HUE YIeOHOTO ro/a.
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HasBanmue
pasneina (TemMbl)
Kypca (4uciao
4aCOB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

HaxXOJUTh PEIICHUE, IIPUMEHsAs MaTeMaTHYECKUN
anmapar, HHTepIpETUPOBATh PE3yIbTaT

TekcToBbI€e 3a1a4M (pEIICHHE
TEKCTOBBIX 3371a4 apU(PMETHUCCKUM
1 anredpanveckuM croco0aMu)

PemaTth TEKCTOBBIE 3a1a4u apU(PMETHUUECKUM
cr1oco00M; U3BIIEKATh HEOOXOIUMEIE JAHHEIE,
MPEJICTaBICHHBIC B BepOaIbHOM, TpaduIecKOM U
TaOJIMYHOM BUIIE.

PemaTh TEKCTOBBIC 3aJa4H C IIOMOIIBIO
BBCACHUS IICPEMCHHEBIX, COCTABJIATE YPAaBHCHMUS,
HCpaBCHCTBA, CUCTEMBI ypaBHCHI/Iﬁ 1 HCPAaBCHCTB
110 YCJIOBHIO 3aaa4H

Anredpanyeckne BbIPaKeHUS
(mpeobpazoBaHue anredpanvIecKux
BBIPKEHUI, JOMyCTUMbBIC 3HAUCHHS )

OnepupoBaTh NOHATUSIMH: CTETICHb C LEIBIM
MoKasaresiem, apupMeTHueCcKuil KBaIpaTHbIN
KOpEeHb, MHOTOWJIEH, anredpanyeckast Apo0b,
TOKJIECTBO.

BbINoIHATH OCHOBHBIE 1€ CTBUS:
BBINOJIHATB pacyeTsl o (opMmysam,
IpeoOpa3oBHIBATH IIETIbIE, APOOHO-PALINOHAIBHBIC
BBIPAKEHUS U BBIPAKEHUS C KOPHSAMU,
peann30BbIBaTh Pa3I0KEHUE MHOTOYJICHA Ha
MHOKUTEJH, B TOM YHUCJIE C UCIIOIb30BAHUEM
(bopMyI1 pa3HOCTH KBaJIpaToOB, CyMMbI U Pa3HOCTH
KyOOB, KBajipaTa CyMMbI U Pa3HOCTH, Ky0a CyMMBI
U pa3HOCTHU; HAXOIUTh JJOIYCTUMbIE 3HAUCHHUSI
MEPEMEHHBIX 1151 IPOOHO-PAIIIOHAIBHBIX
BBIPA)KCHUM, KOPHEH.

MopeaupoBaTh ¢ TOMOIIBIO (HOpMYIT
peaJIbHBIE NPOLIECCHI U ABJICHUS

@DyHkuuu (IOCTpoeHueE,
CBOWCTBA U3Y4YEHHBIX (DYHKINH;
rpaguyeckoe penieHne ypaBHeHUN 1
UX CHCTEM)

OnepupoBaTb NOHATUSIMM: YHKLUSA, TpadUK
GyHKIMHU, HYTH QYHKLINHU, TPOMEXYTKH
3HAKOMOCTOSTHCTBA, TPOMEKYTKH BO3PACTAHHUS,
MIPOMEXYTKH yObIBaHUS, HAMOOJIbIIIEE U
HaMMEHbIIIee 3HaYCHUsT PYHKIINH.

AHaJIM3UPOBATh, CPABHUBATh, 00CYKIATh
CBOICTBa (PYHKUUMN, CTPOUTH UX TPaAPUKH.

OnepupoBaTh NOHATUSIMM: TIpsSIMast
MPOTIOPITMOHATBHOCTD, OOpaTHas
MPONIOPIIMOHAIEHOCTD, TMHEHHAs (PYHKITHS,
KBajpaTHdHas QyHKIus, napadboia, runepooa.
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HasBanmue
pasneina (TemMbl)
Kypca (4uciao
4aCOB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

Hcnouab3oBarhb rpa¢uKu U1 ONpeaeeHUs
CBOMCTB, ITPOLIECCOB U 3aBUCUMOCTEH, IS
pelieHus 3a/1a4 U3 IpYrux yueOHbIX IPEIMETOB U
pEeaJIbHOM JKU3HU; MOAEJIMPOBATH C IIOMOIIBIO
rpaMKOB peasbHble MPOLIECCHI U SABICHUS

Bripaxkath (popMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU, MO/ICJINPOBAThH peabHbIC
IIPOLIECCHI.
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IIpumepnas padouasi nporpamMma y4e0Horo kypca «I'eomerpusi» Ha
yYIJy0JIéHHOM YpoBHe. 7—9 Ki1acchbl

Hean n3yyeHusi yueOHOro Kypca

['eomeTpust Kak OAWH U3 OCHOBHBIX Pa3/EJIOB LIKOJIBHOW MAaTEMAaTHKH, UMEIOIIUN
CBOEH 11eJ1bI0 00E€CIeUUTh U3yUEHUE CBOMCTB U pa3MepoB GUTYp, UX OTHOIICHUHN U
B3aMMHOE DPAaCIIOJIOKEHHUE, ONHUPAETCS Ha JIOTHYECKYIO, TOKA3aTEIbHYIO JIMHHUIO.
«MareMaTuky yKe 3aTeéM Y4YWUTh HaJ0, YTO OHA YM B MOPSANOK INPUBOIUAT», —
NUACAJI BEIUKUM pyccKku ydu€HblM Muxamn BacunbeBnd JIoMoHOCOB. LleHHOCTB
U3Y4YEHUS] TEOMETPUHU B OCHOBHOM IIKOJIE 3aKII0YAETCS B TOM, YTO OOyYarOIIUIICS
CMOXET HAay4duTbCs TPOBOJUTH JOKA3aTEJIbHBIE  PACCYKIECHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHUS, J10Ka3blBATh WCTHUHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJIUTh PACCYXKIEHUS OT MPOTUBHOIO, OTINYATh
CBOMCTBA OT MPHU3HAKOB, (QOpPMYyIUpOBaTh oOpaTHbIe YyTBepxkaeHus. Ocoboe
3HAUEHUE JOKa3aTelbHas JUHUSA UMEET ISl YIIIyOJIEHHOTO U3yYEHUs MaTEMATHUKH.
Bmecte ¢ Tem He cienyeTr 3a0bIBaTh CiOBa (PpaHIly3cKOro mMareMaruka JKaHa
JIpeI0HHE, MPEOCTEPEraBLIEro YUUTEN OT U3IHUIIHETO (opMain3mMa, 0OCOOEHHO B
OTHOILIIEHUU OCHOBAaHUN reomeTpuu: «YTo KacaeTcs IEeNUMKATHON mpoOsIeMBbl
BBEJICHUSI «aKCHOM», TO MHE KaXXETCs, YTO Ha MEpPBBIX MOpax HYKHO BOOOIIE
u30eratb MPOM3HOCUTH camMoO 3TO cjoBo. C Apyroil »*e CTOPOHBI, HE CIEAYET
YIyCKaTb HU OJHOM BO3MOKHOCTHM J1aBaThb NPUMEPHI JIOTMUECKUX 3aKIIOYCHHM,
KOTOpbIE KyAa B OOJbIIEH Mepe, yeM HJes aKCHUOM, SBIISIIOTCS WMCTUHHBIMU U
€AMHCTBEHHBIMHU JIBUTATEISIMA MAaTEMaTUYECKOIO MBIIUIEHUD». BaxHO, YTOOBI
YYEHUK, OBJAACBIIMNA MCKYCCTBOM pacCyXJaTb, MOI IPHMEHATH €r0 U B
OKpYy’Karolen >XU3HU. M B 3TOM COCTOMT Ba)XXHOE BOCIIMTATEIBHOE 3HAYCHUE
U3YYEHHs] TEOMETPHUM, IIPUCYLIEe HMEHHO OTEYECTBEHHONM MaTeMaTH4YECKOU
LIKOJIE.

BTopoil 1enpr0 M3ydeHHs] TEOMETPHM SBIIIETCS HAyYUTHCA MCIOJIB30BATH €€ B
KA4eCTBE MHCTPYMEHTA IIPU PEIICHUM KaK MAaTEMATUYECKUX, TaK U MPAKTHUYECKUX
3a7a4, BCTPEYAIOIIMXCS B PEATbHOM JKU3HU. YUEHUK JOJDKEH HAYyUYHUThCA
ONPENENIUTh TE€OMETPUUYECKYIO (PUTYpPY, ONMKCATh CIIOBAMH YEPTEK WIIM PUCYHOK,
HallTM IUIOLA/b 3E€MEJBHOIO0 Yy4YacTKa, pacCyUTaTb HEOOXOOUMYIO JUIMHY
ONTOBOJIOKOHHOTO KaOenst wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTENbHAS JIMHUSA B U3yYEHUH T'€OMETPHUH B
HIKOJIe, HE MEHee BakHas, uyeM mnepBasg. CrocoOCTBOBATH 3TOMY MOTYT 3ajaud
MPAKTUYECKOTO XapaKTepa, MPU PACCMOTPEHUU KOTOPBIX MOXKHO 00y4yaTh JeTei
CTPOUTh MAaTEMATHYECKHUE MOJEIN PEANbHBIX KU3HEHHBIX CUTYyallud, MPOBOJHTH
BBIYMCJIEHUS U OLIEHUBATH aJICKBATHOCTh MOJYYEHHOTO pe3yibpTara. KpaitHe BakHO
NOMUYEPKUBATh CBSI3U TEOMETPUM C JPYTMMHU IpeAMETaMu, MOTUBHPOBATh
UCIIONIb30BaTh  OMNpEAENIEHUuss  reoMeTpuueckux  Guryp W TIOHATHUH,

65



JEMOHCTPUPOBATh MPUMEHEHHE MOJIYYEHHBIX YMEHUU B (U3HKE M TEXHUKE. DTH
CBs3M HaumOoiiee sipko BUIHBI B Temax «Bekrope», «Tpuronomerpuueckue
COOTHOIIIEHUsI», «MeTo koopauHaT» u «Teopema [ludaropar.

Oco0eHHOCTh Kypca YriIyOJNE€HHOTO M3yYeHUs TEOMETPUH COCTOUT HE B TOM, YTO
no0aBigeTcst 00JIBIIOE KOJIMYECTBO HOBBIX TEM, a B TOM, YTO YYalIHECs HE MPOCTO
3HAKOMSTCS C ONpENCNEHHBIMH MOHSITHSMHU, a YBEPEHHO OBJIAJEBAIOT HMHU.
CymiecTByIo#e TeMbl MpOrpaMMbl 0a30BOr0 Kypca T€OMETPHH HM3y4aloTcs Ha
Oonee TiIyOOKOM YpPOBHE, a y4alluecs MpUOOPETalOT yMEHUs, MOMOTAIOIINE UM
YBEPEHHO MPUMEHATH CBOW 3HAHMS HE TOJIbKO B MaTeMaTHKe, HO U B CMEXHBIX
npeaMeTax, mnpexzae Bcero (usuke W HHPOPMATHUKE, a TaKXKE IMOJIb30BATHCA
MOJIYYeHHBIMU 3HAHUSIMU TIPU PEUICHUU TPAKTUYECKUX 3a]1a4.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo 0a3ucHOMY IUIaHy, B 7—9 Kiaccax u3y4aercs yriyOJIEHHBINA y4eOHBIM
kypc «['eomerpusi», KOTOpBIM BKIIOYAET CIEIYIOINIME OCHOBHBIC pa3/ieibl
cogepxkanusi: «Hawama  reomerpum», «TpeyronbHukm», «OKpYyKHOCTHY,
«YetbIpéxyroapHukny», «I[lonobue», «neMeHTsl TpUroHoMeTpumn», «Ilnomaan», a
Takke «Merton koopAauHaT», «BekTops», «lIpeobpa3oBanus MIIOCKOCTI.

B yueOHOM IIaHe Ha HU3yYEHHE Kypca T'€OMETpUM Ha YIIyOINEHHOM YypOBHE
OTBOAMUTCS HE MeHee 3 y4yeOHBIX 4acOB B HEAENI0 B TEYEHHE KaXKIOro roja
oOyuenus. Beero 3a 3 roga oOyuenust — He meHee 306 yacos.

Copnepxanue yueOHOro Kypca (1mo roaam o0ydeHmusi)

7 KJIACC

Hauaga reomerpun

Hctopusi BO3HUKHOBEHHSI W pa3BUTHS reoMeTpuu. HadvanbHble MOHATHS
reomerpuu. Touka, mpsmas, oTpe3ok, jyd. [lonarue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACIICHNUM.

B3auMHOe pacnonoxeHne TO4YeK Ha MNpsMou. IM3mepeHune uMHBI OTpe3Ka,
PaCCTOSTHUE MEXIY TOUKAMMU.

ITonynockocte 1 yroia. Buasl yrios. MI3mMepenne BeinunH yriioB. BepTukanbHble
Y CMEXHBIE yribl. [lapaiienbHble U NEPICHANKYISIPHBIEC NMpsIMbIE. PaccTosiHue OT
TOYKH JI0 IPsIMOW. buccekrpuca yria.

Jlomanas. Bungel nmomasbix. [lnmHa nomanou. MuoroyroneHuku. llepumerp
MHOT'OYTOJIbHUKA. [IOHATHE O BBIMYKJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
[lepBruuHBIEC IPEACTaBICHUS O PABEHCTBE (PUTYP, UX PACIIOIOKEHUH, CHMMETPHUH.
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[Ipocrenmme noctpoenust. UHCTpyMEHTBI IUIs1 U3MEPEHUMN U IOCTPOEHUM.

TpeyrojibHuKku

Buasl TpeyrosbHUKOB:  OCTPOYTOJIbHBIE, MPSMOYIOJIBHBIE, TYIOYTOJIbHBIE,
paBHOOEApEHHBIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca ©  BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo  TpeyronbHukoB. IlepBelii M BTOPOM NpPU3HAKUM  PABEHCTBA
TPEYroJIbHUKOB. PaBHOOeApEHHbIE TpPEYroJbHUKHM M HX cBoMcTBa. [IpusHak
PaBHOOEAPEHHOTO TpeyrojbHUKa. TpeTuit mpu3HaKk paBeHCTBA TPEYTOJILHUKOB.
CooTHOIIEHUsI MEXIYy CTOPOHAMU U yIJIaMH TpeyroibHuka. HepaBeHCTBO
TpeyroJapHUKa. HepaBeHCTBO O ITMHE JJOMaHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cHMMeETpuHU. [Ipumeps
CUMMETPHU B OKPYKAIOILIEM MUPE.

IMapaanensHbie npsimble. CyMMa yIrji0B MHOTOYTOJIbHUKA

[TapannenbHOCTh OPSIMBIX, UCTOPUYECKHE CBEAEHUA O TocTyjare EBkauaa u o
poiu JIo6adueBCKOrO B OTKPBITUM HEEBKIUO0BOM reomerpuu. CBOHCTBa W
MPU3HAKU TapaJIeIbHBIX MpsiMbIX. CymMma yrioB TpeyroyiibHUKa. BHemnHue yribi
TpeyroipHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA M CyMMa BHEIIHHX
VTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosibHbIe TPEYr0JbHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJbHBIX TPEYroJbHUKOB. IleprneHaukymnsp u
HakJIoHHas. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOIO TPEYTOJbHUKA, TPOBEAEHHON K
runoTenyse. [IpsMOyroJbHBIN TPEYTONbLHHUK ¢ YoM B 30°.

OKpyxKHOCTH

[IoHATHS OKPYKHOCTH U Kpyra. DJEMEHTbI OKPYKHOCTH M KpyTa: LIEHTP, paanyc,
IWaMETp, XOpJa, UX CBOMCTBA. B3anMHOE pacnonoKeHue OKPYKHOCTH U MPSMOM.
KacarenbHass u cekymas K OKpYXHOCTH. OKpYKHOCTb, BIIMCaHHas B YIOJL.
[Ipocreimme nocTpoeHUs ¢ MOMOILIBIO LIUPKYJISA U JINHENKH.

I'eomeTpuyeckue MecTa TOYEK

[ToHsiTHE O TEOMETPUUECKOM MecTe ToueK. [Iprumepbl reoMeTpUYeCKUX MECT TOUYEK
Ha IJIOCKOCTH. buccekTpuca yriia U cepelMHHbIN NEePHeHANKYISp K OTPE3Ky Kak
reoMeTpuyeckue Mecra Touek. OnucaHHasi OKpYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP.
MeTos reoMeTpUYECKUX MECT TOUYEK MPHU PEIICHUN FEOMETPUUYECKUX 3a1aY.

HOCTpO@HI/IH C IOMOIIbI0O HUPKYJIA U JMHEHKH
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I/ICTOpI/I‘{CCKI/IC CBCIACHUS. OO0ocHOBaHUs HpOCTCﬁHIPIX HOCTpOGHHﬁ, OTallbl 3aJa4H
Ha MOCTPOCHUA, PCUHICHUC 3a1a4 Ha ITOCTPOCHUC HUPKYJIEM U JIMHEHKOM.

8 KJIACC

YeTbIpéxyroJabHUKH

[Tapamnenorpamm, ero npu3Haku U cBorcta. [IpsMoyronsHuK, poM0, KBagpar, Ux
npu3HaKu W cBoicTBa. Tpamenus. PaBHOOeapeHHass Tpamenus, e€ CBOWCTBA W
npusHaku. [IpsmoyronbHas Tpaneuus. CpeaHsis JIMHHS TPANEUU.

CpenHsast nWHUSA TpPEyrojbHHKAa. METOI yABOEHHS MEIUaHbl TPEYTOJbHUKA.
Teopema 0 nepeceueHun MeMaH TPEYTOJIbHUKA.

Teopema daneca, TeopeMa 0 NPONOPLIMOHATBHBIX OTpe3kax. Teopema Bapuubona
JUISL TPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[lenTpansHO-CUMMETPpUYHBIE (DUTYPBHI.

IToxooue

[logobue TpeyronbHUKOB, Kodpduinment mnogodus. Ilpusnaku nomOOUS
TPEYroJbHUKOB. I[IprMeHeHne momo0us TPH PEIMICHHH TEOMETPUUYECKHX U
MPAKTUICCKUX 3a]1a4.

ILiomans

[Tonsarue o momraau. CBoicTBa muiomanaei reomerpuueckux duryp. Ipocreimme
dbopMyIIBl I TUIOMIAAM TPEYTOJbHUKA, MapajiesorpaMMa, poM0a M TpareIuu.
[Tnomaau nomgoOHIX Guryp. OTHOIIEHHE TIIOIIAAeH TPEYTroJIbHUKOB.

Teopema IIudgaropa
Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu peuieHUn
MPaKTUYECKUX 3a]1a4.

Jj1eMeHThI TPUTOHOMETPHH

CuHyC, KOCHHYC, TAHI€HC M KOTAHI€HC OCTPOr0 yIjia HPSIMOYTOJILHOIO
TpeyroibHuka. TpuroHomerpuueckue ¢Qyukiuun yrios B 30°, 45° u 60°
[IponopLuOHAILHEIE OTPE3KU B MPAMOYTOJILHOM TPEYTOILHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBSI3AHHBIE C OKPYKHOCTHIO

BrnivcanHble U LEHTpaldbHbBIE YIJIbI, YIOJ MEXAY KacaTeJIbHOM U XOPAOW. YTJIb
MEXIY XOpJaMM U CEKyIIMMHU. DBIHCaHHBIE W ONKWCAaHHBIE OKPYKHOCTH
TPEYTOJbHUKA M YETHIPEXYroibHUKU. CBOWCTBA M MPU3HAKK BIUCAHHOTO
YETBIPEXYTOJIbHUKA. B3anMHOE pacnonokeHue IByX OKpyxkHocten. Kacanue
OKpykHOCTel. OOI1IMe KacaTeJIbHbIC K IBYyM OKPY>KHOCTSIM.
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9 KJIACC

Pemienne TpeyrojibLHUKOB

Cunyc, xocunyc, Tanrenc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHYECKOE
ToxaecTBo. Dopmysbl puBeneHus. PelieHre TpeyroiabHUKOB. TeopeMa KOCHHYCOB
U TeopeMa CHHYCOB. PellieHHe MpaKTUYECKUX 3a/ad C HCIOJIB30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. PerieHne 3a1au reoMeTpu4eckoi ONTHKH.
Tpuronomerpuyeckue GopMyibl Ui TUIOMIAIN TPEYTOJIbHUKA, MapajliesiorpamMMa,
pomba, Tpameumu. Popmyna ITepona. @DopMmyna IIIOMAAM  BBITYKIOTO
YETBIPEXYTOJIBHUKA.

IHoxoOue TpeyroibHUKOB

Xopasl v TOJJOOHBIE TPEYTOJIBHUKU B OKPYKHOCTU. Teopema o mpou3BeIeHUN
OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIAECHUM OTPE3KOB CEKYIIUX, TEOPEMA O
KBajpaTe KacaTelibHOU. [[puMeHeHne npu pelIeHnn T€OMETPUYECKUX 3a/1a4.
Teopembl YUeBnl 1 Menenas. [ToHsiTHE 0 TOMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHUE NPSAMON Ha MIIOCKOCTH. YTIOBOM KO3(PPHUIMEHT U CBOOOAHBIN UJIEH, UX
reoMEeTpUYeCcKuid cMbICI. [lapaienbHOCTh U MEPHEHIUKYJIIPHOCTh NPSMBIX (Yepes
YII0BOM KOA(DUITMEHT).

VYpaBHeHne OKpyxHOCTH. HaxoxneHue InepecedeHnil OKPYKHOCTEH U NPSMBIX B
KoopanHatax. Popmyna paccTosHUS OT TOYKM J0 npsMoi. [lnomane
napajjiesiorpaMMa B KOOpPAMHATaX, IOHATHE 00 OPHUEHTHUPOBAHHOM IUIOLLIAIH.
[IpumeHeHne MeToAa KOOPAMHAT B NMPAKTUKO-OPUEHTHPOBAHHBIX I€OMETPUYECKUX
3ajayax.

BekTopsl

Bektoper Ha mockoctH. CloXKeHHWE W BBIYMTAHUE BEKTOPOB — TpPaBHIIA
TPEYToJIbHUKA U TapajijieiorpaMma. ¥ MHOKEHUE BEeKTOpa Ha yucio. KoopauHaTs
BekTopa. CloKeHUE U BBIYMTAHHE BEKTOPOB, YMHOXCHHE BEKTOpa Ha YHUCIIO B
KoopauHatax. [[puMeHeHre BEKTOpOB B (PU3MKe, IIEHTP Macc.

[Tonsarue o 6azuce (Ha miockocTr). PaznokeHus BeKTOpoB Mo 6azucy. CkalisipHOe
MIPOU3BEJICHUE BEKTOPOB, TEOMETPUUECKHA CMBICI M BBIpOKCHHUE B JEKAPTOBBIX
KoopauHatax. JIucTpuOyTHMBHOCTH CKaJlgpHOTO mpousBeneHus. CkanasipHoe
nmpousBeJeHUEe U mpoerupoBanue. [IpuMeHeHHe CKaIIpHOTO TPOU3BEACHUS
BEKTOPOB JII HAXOXKACHHUS JIJIMH W YIJOB. PereHue reoMeTpuyeckux 3aaad C
MTOMOIIIBIO CKAJISIPHOTO MTPOU3BEICHU.

JlJIMHA OKPY/KHOCTH M IUIOLIAAb KPYyra
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[IpaBunbHBIE MHOTOYTOJIBHUKU. JlMHA OKpyXHOCTU. ['pamycHas u paauaHHas
Mepa yIya, BBIYMCICHHE IJUH AYr OKpyxHocTei. I[lmomans kpyra, cekropa,
cermeHTa. HMcropuueckue cBeleHUs 00 H3MEPEHUU JJIMHBI OKPYXHOCTH H

IUIOLIAAN KpYTa.

JIBHsKEeHMSI TIOCKOCTH

LentpanpHas cummerpus. lLlenTpanpHO-cummeTpuyHble ¢urypsl. [loBopor.
OceBasg cummetpusa. Purypel, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN IEPEHOC.

[TonsiTue nBUXKEHUS U ero cBoiicTBa. PaBeHcTBO Quryp. [IposBienus cummeTpuu B
IPUPOAE, >KUBOIMCH, CKYJIbOTYype, apxurekrype. Kommosunum [IBHKEHHN
(mpocteiimue npuMepsl). [IppumeHeHne B reOMETPUYECKUX 3aa4ax.

Ils1anupyemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHUSA
IIpumepHoii padoueil mporpamMmsbl (10 rojgam o0y4eHus )

OcBoenue yue6Horo Kypca «['eomerpusi» Ha yriiyOJI€HHOM ypoBHE B /—9 kitaccax
JIOJDKHO 00€CTeunBaTh JOCTHXKEHUE CIIECTYIONINX MPEIMETHBIX 00pa30BaTelbHBIX
pe3yJbTaToB.

7 KJIACC

Pacno3HaBaTh H3y4eHHBIE T€OMETPUUYECKUE (PUTYpBI, ONMPENCISITh UX B3aUMHOE
pacrnoyiokKeHue, U300pakaTb reoMeTpuueckre (Uryphl; BBIOJHATh YEPTEKHU 10
YCIOBHIO 3afauu. VI3MepsTh JTMHENHBIEC U YIJIOBBIE BEJIMUMHBI. Pemars 3a1aun Ha
BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlesiaTh NMPUKUAKY M OLEHKY JIMHEWHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, pPa3MepoOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTthb 4epTeXHU K FTEOMETPUUYECKUM 3a/1adyaM.

IHoab30BaThCs NIPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIB30BaTh IMPU3HAKU
U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

IIpoBOAMTH JIOTMYECKHE PACCYKAECHUSI C HCHOJIB30BAHUEM TI'€OMETPUUECKHUX
TEOpEM.

I[oab30BaTbcsl TMpPU3HAKAMU  PABEHCTBA MPSMOYTOJBHBIX  TPEYTrOJbHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K THUIOTEHY3€  MPAMOYTOJBHOIO
TPEYTrOJIbHUKA, B PEIICHUY T€OMETPUUECKUX 3a]1a4.

Onpenensith MapauieTbHOCTh MPSMBIX C MTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C
HUMH cekymasi. Onpenensitb MapajyieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHAN OT TOYEK OJHOM MPSMOU 0 TOUEK APYTrOr MPSIMOM.
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Pemats 3a1aun Ha KieT4aTou Oymare.

IIpoBoAUTH BBHIYMCJIEHUS U HAXOIUThH YMCIIOBbIE U OYKBEHHbIC 3HAUEHHUS YTJIOB B
r€OMETPUUECKUX 3a7adax C HCMOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIPHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPH TMEPECECUCHUH JBYX
MapaJJICIbHBIX MPAMBIX CEKYIIEH. Pemars mpakTudecKkre 3a1adyd Ha HaXOXKIACHUE
YTJIOB.

Baaners mnonsTHem reomerpuueckoro Mecta Touek (I'MT). Omnpenensite
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUE
Mecta Touek. Ilomb3oBarbecss  moHATMeM ['MT  1ipu  J0Ka3aTenbCTBE
r€OMETPUYECKUX YTBEPKICHUM U IIPU PELICHUH 3a1a4.

@opMyJHPOBATH OIPEICICHUS OKPYXKHOCTM WM Kpyra, XOpAbl M JHaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U IPUMEHSThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Biagers mNOHATHEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKThI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAWHHBIC
MEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.
Biagers moHsTHMEM KacaTelIbHOM K OKPY)KHOCTH, IIOJIB30BAThCS TEOPEMOU O
MEPIICHANKYJISIPHOCTH KAacaTEeIbHOW U paguyca, MPOBEIAEHHOTO K TOYKE KAaCAHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3piBaTh W NPHUMEHATH [POCTEUIINE TE€OMETPUYECKUE HEPABEHCTBA,
MMOHUMATh X MPAKTUYECKUI CMBICI.

IIpoBoAMTH OCHOBHBIE TECOMETPUYECKHUE MOCTPOCHUS C MOMOIIBIO LUPKYJIS U
JIMHEUKHU.

8 KJIACC

Pacno3HaBaTh  OCHOBHBIE  BHMJBl  YETBIPEXYTOJIBHUKOB, HUX  3JIEMEHTHI,
II0JIB30BAThCSl UX CBOWMCTBAMM IIPU PEIIEHUM T'€OMETPUYECKHX 3ajad. Pasnmnuath
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH IPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

Hcnoab3oBaTh CBOWCTBA TOYKHM IEPECEUEHUS MEAMAH TPEYroJibHHKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Baaners moHsiTHEM cpelHEN JIMHUM TPEYTrOJbHUKA W Tpareluuu, TPUMEHITh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O TNPONOPLHOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELIEHUs
IPaKTUYECKUX 3a]a4.

Pacno3HaBaTh LEHTPaJbHO-CUMMETpUYHBbIE (GUTYpPHl M  HCHOJB30BaTh HX
CBOICTBA IIPU PEUICHUU 3a/a4.

Baagers mNOHATHSIMH TI0I00MS  TPEYrOJBHUKOB, Kod(h@uimeHta moaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYToJIbHUKOB. IMeTh nipecTaBiieHue o
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npeoOpazoBaHuu nojgo0us U 0 noAoOHbIX ¢urypax. Iloap3oBaThCs mpHU3HaAKaMU
no/100Usl TPEYroJIbHUKOB MpU PELIEHUH FeOMETpUYecKuX 3aaad. [loka3piBaTh U
IPUMEHATH OTHOLLEHUS MPOMOPLUUOHAIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpumeHsATh Mogo0ue B IPAKTUYECKUX 3aadax.

BbiBOOMTHL ¥ HMCHOJB30BaTh  MpocTeiimme  QopMynasl A1 IUIOLIAAU
TPEYTOJbHUKA, MapajuiesiorpaMma, poM0a U Tpanenuu. BeraucisaTe (pa3indyHbIMUA
cnocobaMu) TUIOHIAAb TPEYroJbHUKA W TUIOMIATd MHOTOYTOJBHBIX (UTYD
(monB3ysich, T€ HEOOXOAWMO, KAIbKYJISTOPOM). 3HaThb OTHOIICHHE IUIOIIAJCH
NOJOOHBIX (UIyp U NMPUMEHATh NPU pEHIeHMH 3ahad. [IpUMeHATh MmoixydeHHbIE
YMEHMsI B IPAKTUYECKUX 3a/1ayax.

IHoan3oBaTbest Teopemonr [ludaropa nns  pemieHUsT TIE€OMETPUUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.
BaageTs MOHATHEM BIMCAHHOTO U HEHTPAIBHOIO YIJIA, YIia MEXIy KacaTelbHOU
U XOpJOW, ONUCAaHHOW M  BIHCAHHOM OKPYXHOCTHM TPEYrojbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA MPHU PELIECHUH 3a1a4.

IIpuMeHATH TOJIy4YEHHBbIE 3HAHMS Ha NPAKTHKE — CTPOUTh MaTEeMaTHUECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, I€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HATh TPUTOHOMETPUYECKHE (DYHKLIMU OCTPHIX YIJIOB, YMETh HAXOJIUTh C MX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIHMHbI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

Moab3oBarbest (GopMyraMu MNPHUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOpPEMY KOCHUHYCOB, IPUMEHATH HUX JUIA
HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUICHUE TPEYrOJIbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3a1ad. [[puMeHATh MoJydeHHbIE 3HAHUS MpU
pELIECHUH ITPAKTUYECKUX 3a1a4.

IIpyMeHATHL TPUTOHOMETPHUIO B 33/1a4aX Ha HAXOXKACHUE IUIOLIAJH, BBIBOJWUTH U
BJa/J€Th TPUTOHOMETPUYECKUMHU (OpMyslaMUd Ui IUJIOLAAM TPEYroJbHUKA,
napajuiesorpaMma, pom0a, Tparneuuu, BEIBOJUTh U PUMEHATh Gpopmyny ['epona u
bopMyITy IS TUTOIAIHN BBITYKJIOTO YETHIPEXYTOJIBHUKA.

NMeTh npeacraBjieHHe 0 TOMOTETUHN, IPUMEHSTH B IPAKTUYECKUX CUTYALIHSIX.
HUcnoab3oBath TeopeMsbl UeBbl 1 MeHenas npu pereHny 3a1ay.

Hcnoab3oBaTh TEOpPEMbl O BIMCAaHHBIX YIJIax, YIJIax MEXIAy XOpAaMHU

(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOH NP PELIEHUH T€OMETPUUYECKUX
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3amad. Jloka3plBaTh U NPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOpI, O
MIPOU3BEACHUU OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeabHOM.

Baagerh noHsTHEM KOOPAMHAT HA MJIOCKOCTH, PA0OTaTh C ypaBHEHHEM IMPSIMOW Ha
IUIOCKOCTU. BraseTs MOHATHSIMH YTIIOBOTO KOX(QHIMEHTa W CBOOOJHOTO YJICHA,
MOHUMAaTh HMX TEOMETPUYECCKUNA CMBICT M CBs3b yIJIOBOrO0 Kod(dduimeHTa ¢
BO3pacTaHMeM U YOBbIBaHHMEM JIMHEHHON (QyHKIMHU. YMETh pemaTh METOIOM
KOOpPAMHAT 33Ja4d, CBS3aHHBIE C NAPAUICIBHOCTBIO M MEPHEHIUKYISIPHOCTHIO
MIPSIMBIX, IEPECEUECHUEM NPAMBIX, HAXOXKICHUEM TOUEK [TEPECEUEHUSI.

BbIBOIMTBL U BIAJETh YPAaBHEHUEM OKPYKHOCTH. MConb30BaTh METOA KOOPAUHAT
JUIS HAXOKJIEHUSI TIEPECEUCHHM OKPYKHOCTeW W TpsMbIX. Braxers dopmynamu
paccTossHUA OT TOYKM A0 MPSMOM, IUIOIIA[X MapajuieiorpaMMa B KOOpPAMHATAX,
UMETh MOHATHE 00 OpWEeHTHpOBaHHOW Momanu. Ilonb3oBaTbecs MeETOIOM
KOOpJIMHAT Ha IUIOCKOCTH, MPUMEHSTh €ro MpU PEIIEHHWH TE€OMETPUYECKHX U
MPaKTUYECKUX 3a1ad. [[pUMEHATh METOJ] KOOPAWHAT B PAKTUKO-OPHUEHTUPOBAHHBIX
reOMETPUUECKUX 33a4ax.

Baagers NOHATHEM BEKTOpa. YMETh CKJIAAbIBATh U BEIYUTATh BEKTOPHI, YMHOXKATh
Ha YHWCIIO, BIIAJIETh NpaBUWJIaMH TpPEYroJibHUKA W MapajuienorpaMmma. Bianers
IPaKTUYECKHUMH HHTEPHPETALMSIMU  BEKTOPOB. VYBEpEHHO MOJIB30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0XKEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

Nmers mpejactaBieHue o 0Oa3uce (Ha MIOCKOCTH). PackianbiBaTh BEKTOPHI IO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHATH TmONydeHHBIE 3HAHUSA B
IpOCTEHIINX PU3NUYECKUX 3a/1adax.

Baagers MOHATHMEM CKaJSIPHOIO TPOM3BENCHHMS BEKTOPOB, IIOHUMATh €r0
Ir€OMETPUYECKUA CMBICII W YBEPEHHO TMOJb30BaTbCsl €ro BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCThH CKAJISIPHOTO MPOU3BEICHUS
U €ro CBs3b ¢ NpoeurpoBaHrueM. [I[puMeHATh cKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISl HaXOXKJEHUs IJMH M YIioB. PemaTre reomMeTpuyeckue 3aJayd ¢ MOMOUIbIO
CKaJISIPHOTO Ipown3BeAeHus. Vcronb30BaTh CKAISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agadax.

Baaners NOHATHUAMU NMPABUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JITTUHBI
YU OKPYKHOCTH M PAJMAaHHOM MeEpbl yria, BBIUMCIATH IUIOUIAAb Kpyra U €ro
yacteil. [lonumats cmbicn yucna w. IIpuMeHSATH MONy4YEeHHBIE YMEHHs NpU
pEelIeHUN TPAKTUYECKUX 3a]ad. 3HATh UCTOPUYECKHE CBEACHUS 00 H3MEPEHHHU
JUTMHBI OKPY>KHOCTH U TUIOLIAM KpyTa.

HNmeTh npeacTaBieHre 0 NpeoOpa3oBaHUU TUIOCKOCTH, O ABMXeHHUsIX. HaxonuTs
OCH, LIEHTPbl CUMMETpPUHM (GUTYp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3UIUH
npocTenmux npeodpazoBanuii. [[puMeHATh ABMKEHUS TJIOCKOCTHU TPU PEIICHUN
reOMETPUYECKUX 3a]1ay.
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I[IpumMeHATH TOJNyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BHIYUCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YyACh, Te
HEOO0XOMMO, KaJbKyJIATOPOM).
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TemaTn4yeckoe IIAHKPOBAHKE Y4eOHOT0 Kypca (1mo rogamM o0y4deHus )

7 KJIACC (HE MEHEE 102 4)

Ha3Banue pa3nena
(Tembl) Kypca
(4HCI10 YacoB)

OcHOBHOE co/lep:KaHue

OcHoBHbIE BU/IbI 1€ TEJIbHOCTH
00y4arouuxcs

Hauana reomerpumn.
IIpocreiimme
reoMeTpuyecKmne
¢urypn1 u nx

Hcropust BOBHUKHOBEHUS U pa3BUTHUSA
TEOMETPUH.

HavanbHple TMOHATHS TI'E€OMETPHUH.
Touka, npsiMasi, OTPE30K, JIyY.

3HAKOMUTBLCH € WCTOPHEHd PpPA3BUTHSA
r€OMETpUU, MPUMEHEHHUEM T'€OMETPUU B
peaTbHOM KU3HU.

@®opMyJMPOBATHL OCHOBHBIC MOHATHUS,

N [lonatue o0 akcuome, TeopeMe, | OIpPECNICHHUS U AKCUOMBI.
CBONCTEA. JI0Ka3aTelIbCTBE, onpeneneHuy, | PacnmosHaBathb HU3y4YECHHBIE
U3mepenue CBOMCTBE, IPU3HAKE. reoMeTpuyeckue (uUrypsl, ompeaessitb
r€OMETPUICCKHUX B3anMHOe pacnonokeHue TOYeK Ha | MX B3aMMHOC pacroiaoxeHue,
BEJMYMH npsmMoi. Mi3sMepenue JIMHBL OTPE3Ka, | BBIMOJHATH  YEPTEXK IO YCIOBHIO
(28 u) pacCTosIHUE MEXAY TOUKaAMHU. 3a/1a4n.
[Tonymnockocts u  yroa. Buael | U3mepsaTb  JIMHEHHBIE U YIJIOBBIE
yriioB. MI3MepeHne BeJIMUnH yIioB. BEJINYUHBI F€OMETPUYECKHUX u
BepTukanbHble U CMEKHBIE YTJIbL. NPaKTUYECKUX OOBEKTOB.
[TapamiensHbIe u | Onpenensite «Ha TIa3»  pasMepsl
NIEPIICHIUKYJIAPHBIE IIPSIMBIE. peanbHbIX 00BEKTOB, HPOBOAMTH I'PyOYIO
buccekrpuca yria. OLICHKY MX pa3MepOB.
Jlomanas. Bunbl nomanbix. Jliimna | Pemiars 3agauv Ha BBIYKCICHUE JUIMH
JIOMaHOM. MHOroyrojapHUKHU. | OTPE3KOB U BEIUYHH YIJIOB.
Ilepumerp MHOroyrojipHuka. | Pemartsb 3a/1a41 Ha B3alMHOE
[TonsaTne 0 BBIITYKJIBIX U | pacIoJIOKEHUE TEOMETPUIECKUX (PHUTYD.
HEBBIIYKJIBIX MHOTOYTOJIbHUKAX. IIpoBoaute  KiIaccudukalLuoo  YIJoB,
NHCcTpyMEHTBI 111 HM3MEPEHUHM U | BBIYUCIATL JIMHEHHBIE W YIJIOBBIE
IIOCTPOCHUN BEJINYMHBI, MNPOBOJAMTH HEOOXOAUMBIE
JIOKa3aTeNIbHbIE PACCYKICHUS.
BeryucasaTe nepuMeTpsl  MPOCTEHIINX
¢buryp, 10MaHBbIX.
Pa3inyarh BBINYKIBIE U HEBBIIYKIIbIE
MHOTOYT'OJIbHUKH, PaBHbIE (QUTYPBHI.
IMpoBoauTh poCTENIINE MOCTPOCHUSA U
HU3MepPEHHsI C TOMOIIBK HUHCTPYMEHTOB
TpeyroabHukHn Menunana, OuccekTpuca u BbicoTa | Pacmo3naBathb napbl paBHBIX
(19 u) TPEYTOJIbHUKA. TPEYrOJIbHUKOB Ha FOTOBBIX YepTEXKax U

PaBencTBo TpeyronbHUKOB. IlepBblit

U BTOPOM NIPU3HAKM PABEHCTBA
TPEeyroJbHUKOB.  PaBHOOeIpeHHbIE
TPEYyrOJIbHUKM M HMX  CBOMCTBA.
IIpusnax pPaBHOOEPEHHOTO
TPEYTOJIbHUKA.

Tpernii IIPU3HAK paBeHCTBA
TPEYTrOJIbHUKOB.

@urypel C OCEBOM CHMMETPHUEH.
[Ipumepsr CUMMETPUHU B

OKPY’KaIOIlIEM MUDE

Ha KjieryaTod Oymare (C YyKa3aHHeM
[IPU3HAKOB).

OnpenensiTh napsl PaBHBIX
TPEYrOJPHUKOB B T€OMETPHUYECKUX
KOH(UTYpALIHUIX (c yKa3aHueM
MIPU3HAKOB).

BoiBoauTh CIIEICTBUS (paBeHCTB
COOTBETCTBYIOIIHNX 3JIEMEHTOB) u3
paBeHCTBA TPEYTOJIbHUKOB.
Hcnoab30BaTh TIpU3HAKKM  PaBEHCTBA
TPEYroJbHUKOB B peleHnH
TE€OMETPUYECKUX 3a]1aY.
®opmy.IupoBaTh OIpeIeJICHUs
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Ha3Banue pa3aena
(TemMBI) Kypca

OcHoBHOe coepkaHue

OcHOBHbBIE BHUbI J1€ATCIBbHOCTH

( ) o0y4aromuxcs

YHCJI0 YaCOB
OUMCCEeKTPUCHI, BBICOTHI, MEIUaHBbI
TPEYTroJIbHUKA,; CEpPEeIMHHOTO

NEpPIEHIUKYJIApa OTpEe3Ka; IepuMeTpa
TPEYroJbHUKA, OCH CUMMETPHUU (PUTYPBI.
PacnosnaBats  Qurypsl Cc  oceBoW

CUMMETpPHEH.

Pazauuarh,  TOHATHSA  CBOHMCTBA W
MIPU3HAKA, dbopmynupoBaTh
COOTBETCTBYIOIIIHE JIOTHYECKHE
YTBEPKJICHHUSL.

Jloxka3bIBaTh M NMPUMEHSATh CBOWCTBA U
MIPU3HAKU paBHOOEIPEHHOTO
TPEYroJIbHMKA B pereHun

reOMETPUUECKUX 3ajau.
Crponth uepTexH, pemiaTb 3aJa4M C
HIOMOIIbIO HaXO0XKJIEHUS PaBHBIX
TPEYroJbHUKOB.

Hcnonb3oBath uHM(poOBbIE Ppecypcbl
JUIs  TOCTPOEHMH W HUCCIEeI0BaHMA

CBOICTB M3Yy4aeMbIX ¢buryp u
KOH(UTYypanuii
IMapajjiebHOCTb. [MapamnensHocts npsMbix. CBoiicTBa | MopmyJiMpoBaTh NOHSATHE
CymMa yrjioB U MIPU3HAKU MApaJUICTIbHbIX IPSIMbIX. | MapajuleJbHbIX  NPSAMBIX,  HAXOAMThb
MHOTOYTOTbHAKA Cymma YIJIOB TPEYTOJNbHAKA. | NMPAKTUIECKHE MPUMEPBL.
(15 u) BHemHue  yriibl  TpeyrosibHUKa. | 3HAKOMMTBCSI C MCTOpUEH pa3BUTHUS
Cymma BHYTPEHHHX VIJIOB | TEOMETpHH, TS TBIM HIOCTYJIaTOM
MHOI'OYTOJIbHUKA W BHEUIHMX yrIoB | EBkinza, 3HAYEHUEM pabor
BBIITYKJIOT'O MHOTOYTOJIbHHKA Jlobauesckoro.
H3zyuyarsb CBOMCTBA YIIIOB,
00pa30BaHHBIX npu nepeceyeHn
napaseNbHbIX MPSAMBIX CEKYLIEH.
IIpoBoauth 0Ka3aTeJbCTBA

NapajyieIbHOCTH  JIBYX  MpPsIMBIX €
MIOMOIIBIO YTJIOB, 00pa30BaHHBIX

IPU MEPECEUCHUHN ITUX MPSIMBIX TPEThEU
MIPSIMOM.

Paszamyares CcBOWCTBA U IPU3HAKHU
MapajuieTbHbIX MPSMBIX, IPUMEHSITh UX
NP PELIEHUU T€OMETPUUYECKUX 3a]1a4.
BoIuucaaTs CyMMy YIJIOB
TPEYroJIbHUKA, CYMMY BHYTPEHHHUX YIJIOB
MHOTOYTOJJbHUKAa ¥ BHEIIHUX  YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

Haxoauth uuncioBeie U OyKBEHHBIC
3HAQUEHHUS] YIJIOB B TEOMETPUUYECKHX
3a/1ayax C MCIOJIb30BAHUEM TEOPEM O
cymMMme yIJI0B TPEYroJIbHUKA H
MHOTOYTOJTbHUKA.

IIpuMeHAITH TOJIyYCHHBIE 3HAHUS NpPU
pelIeHNN TEOMETPUIECKUX 3a71a9
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Ha3Banue pa3aena
(TemMBI) Kypca

OcHoBHOe coepkaHue

OcHOBHbBIE BHUbI J1€ATCIBbHOCTH

o0yuarmuxcst
(4mcJ10 4acoB)
IIpsimoyroJibHbIe [Ipu3Haku paBeHcTBa | Jloka3piBaThb  IIPU3HAKU  PABEHCTBA
TPeyroJibHUKH MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
(7 4) [lepnieHIuKynsp U HAKIOHHAS. OmnpenensiTe napbl paBHBIX
CBoiicTBO MEJUaHbl | IPSIMOYIOJBHBIX  TPEYrOJIbHUKOB  Ha
IIPSIMOYTOJIBHOT'O TPEYTrOJIbHMKA, | KjieTyaTold Oymare M B NeOMETPHUYECKHX
MPOBEAEHHOM K TUIIOTEHY3€. KOH(UTYpaLUIx (c yKa3aHueM
[IpsMOYTONbHBIA ~ TPEYroibHUK € | HPHU3HAKOB).
yriaom B 30° HUcnoab30BaTh TPHU3HAKKM  PaBEHCTBA
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
HEPABEHCTBO 0 HaKJIOHHOM U
NEPHEHANKYJIIpe B peuieHuu
reOMETPUUECKUX 3a7au.
Joxa3piBaTh CBOMCTBO M€JIUaHbI
MPSIMOYTOJIbHOT'O TPEYTrOJIbHUKA,
IPOBENEHHOU K TUIIOTEHY3E, u
COOTBETCTBYIOIIMI IPU3HAK; CBOMCTBA U
PU3HAKU MPSIMOYTOJIBHOTO
TpeyroyibHuKa ¢ yriaom B 30°.
IIpyMeHAITh TOJIyYEHHBIE 3HAHUS NIpU
peLIeHNH T€OMETPUYECKUX 3a1a4.
PemaTp 3a1aun Ha NpUMEHEHHUE CBOMCTB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnosb30BaTh MOIYYEHHBIE 33/1a4U MPU
pElIeHNH TPAKTUYECKUX 3a7a4
I'eomeTpnueckne CooTHollIeHHs MEXAYy CTOpOHaMH U | BeIBoguUTBH npocTreuime
HepaBeHCTBa yIjlaMu TPeyrojbHUKA. reOMEeTPUUECKHE HEPABEHCTBA, IOHUMATh
(54) HepaBeHcTBO TpeyronbHUKA. UX MPAKTUYECKUX CMBICIL.
HepaBeHcTBO 0 JIMHE TOMaHOM. Hcnoab3oBars JIOKa3aHHbIC
Hepasenctso MEXNY | T€OMETPUUYECKHE HEPABEHCTBA,
MEPIEeHIUKYJIIPOM U HAaKJIOHHOM. CUMMETPHUIO B PEILIEHUH 3a7a4
PaccrosiHue OT TOUkH 10 IpsAMON
OKpyX HOCTb. OKpy>KHOCTb, XOpAbl M JuaMeTpbl, | PopMyJupoBaTh onpeeIeHU:
IeoMeTpHyecKHe nux CBOIICTBA. B3aumHOE | OKpYXXHOCTH, XOpHABI, JHaMeTpa H
MECTA TOEK. PACHONOXEHAE  OKPYKHOCTH — H Kac%Tem)Hoﬁ K OKpyxHOCTH. U3y4aTh ux
Mocrpoesns ¢ npsmoi. KacarenpHas u cexymas K CBOHCTBA, IIPU3HAKH, IIOCTPOEHHE
OKPYKHOCTH. YepTexeH.
TIOMOIILI0 IUPKY.Ist OKpyKHOCTb, BIIUCAHHAs B yIroJl. HccnenoBarb, B TOM 4YUCIIE MCHOJb3YS
M JIHHEHKH [lonsiTHE O reoMETpUYECKOM MecTe | HHM(pPOBble  pecypebl.  OKPYKHOCTb,
(18 v) Touek. IIpuMepsl reomMeTpuyeckMxX | BIHMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,

MECT TOYEK Ha IIOCKOCTH.
Onucannas OKPY>KHOCTb
TPEYroJIbHUKA, €€ LICHTP.

Meroa reoMeTpUYECKUX MECT TOYEK
IIPU  PEIIEHHMH  TIE€OMETPUUYECKHUX
3a/1ad.
O0bocHoBaHUsA
IIOCTPOEHUM, HdTambl 3a4a4d  Ha
IIOCTPOEHHUsI, PEIICHHE 3aJad Ha
IIOCTPOECHUE LIUPKYJIEM U JIMHEUKON

MPOCTEUIIINX

BIIMCAHHOM B YToJI; paBEHCTBO OTPE3KOB
KacaTeJbHbIX.

OBianeBaTtb NOHATHEM  OINHCAHHOU
OKPY>KHOCTH TPEYTrOJIbHUKA.

@®opmMyJMpOBaTL JTalnbl 3a1ad  Ha
IIOCTPOECHHE (mocTpoeHue,
JOKa3aTeNIbCTBO, UCCIIEIOBaHKE),
NPOBOAUTL 33aJa4d Ha IOCTPOEHHUE,
OCYHIECTBJIATh OCHOBHBIE IIOCTPOECHUS

LUPKYJIEM U JINHEUKOM.
3HAKOMHUTBCSI € MCTOpPUEH pa3BUTHUS
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Ha3Banue pa3aena
(TemMBI) Kypca
(4uC10 YacoB)

OcHoBHOe coepkaHue

OcHoOBHbBIE BU/IbI 1€SITEIbHOCTH
o0yuarmuxcst

TCOMCTpHH, KIIACCMYCCKMMU 3aadaMHu O

HOCTPOEHUHU

IToBTOpEHue, IToBTOpEHME u 00o0menue | Pemath 3agauMm, WUIIOCTPHPYIOIIUE
0600 enre 3HANNI OCHOBHBIX IIOHATHUI U METOIOB Kypca | CBA3M MEXIY pa3jIMYHbIMH  TE€MaMH
(10 1) 7 xnacca Kypca

8 KJIACC (HE MEHEE 102 4)

Ha3Banue pa3nena
(Tembl) Kypca
(uncy10 yacon)

OcHOBHOE co/lep:KaHue

OcHoBHbIE BU/IbI eI TEJIbHOCTH
00y4arouuxcs

YeTbIpEéXyroJabHUKH
(22 9)

[Tapamnenorpamm, €ro npu3HAKH H
cBoiicTBa. IlpsMoyronbHuK, pomo,
KBaJpaT, WX IMPHU3HAKH U CBOMCTBA.
Cpenusis

JUHUSA  TPEYrOJIbHMKA.

Tpanenus. PaBHOOeIpeHHAs
Tpanenus, €€ CBOMCTBa U MPU3HAKHU.
[IpssimoyronbHas tpaneuus. CpenHsis

muHus Tpanenuu. Teopema @Daneca.

Teopema 0 NPONOPLUUOHATIBHBIX
OTpE3Kax. Hentp Mace
TPEYroJbHUKA. I{enTpasnbHO-

CUMMETPUYHBIE (PUTYPBI

H306pa)l(aTb U HAXOAUTHb HA YepTeiKax
I-IGTI:IpéX}’I‘OHLHI/IKI/I Pa3HbBIX BHUIOB U HUX

JJIEMEHTBI.
®opMy./IHPOBATH omnpeeJIeHus
napajuienorpamma, IpSMOYTOJIbHUKA,

pomOa, KBajpara, Tpanenuu, paBHOOOKOM
Tpamnenuuy, IpSIMOYIOJIbHOM Tparenuu.
Jloka3pIBaTh M HCHOJb30BaTh IIPH
pelleHny 3a/a4 NPU3HAKU U CBOMCTBA
napaJjienorpamma, IPSIMOYTOJIbHUKA,
poMb0a, KBajpara, Tpaleuuy, paBHOOOKON
Tpaneuuu, IpsIMOyrojbHOM Tpaneuu.
Joka3piBaTh M HCHOJb30BaTh MPH
pemieHun 3axa4d teopembl Daneca u o
IIPONOPLUHOHAIIBHBIX OTPE3KAX.
®opMyIHpOBaTH U J0Ka3bIBaTh
CBOMCTBA TOUYKHM II€PECEUECHMs] MeEIUaH
TPEYroJbHHUKA; MOJIy4aTh MPEACTaBICHUS
0 METOJI€ Macc, O CBSI3U € (PUBUKOM.
DopmyIMpOBaTh
A0Ka3bIBaTh

oInpezeieHue u
CBOMCTBA  LEHTPAJIbHO-
CUMMETPUYHBIX QUryp.
Pemate 3agaum C MCHOJIB30BAaHUEM
CBOMCTB U ITPU3HAKOB NapajuIeIOrpaMMma.
IIpoBoauTh aejIeHNe OTPE3Ka HA PaBHbIE
YacTH C TIOMOIIBIO LIUPKYJIS U TMHEUKH.

uudposeie pecypcbl
JUISL ACCIEAOBAHUS CBOWCTB HM3Y4aeMbIX

¢buryp u KoHpuUrypamuit

HUcnoap3oBarhb

78




Ha3Banue pa3aena
(TemMBI) Kypca
(4uC10 YacoB)

OcHoBHOe coepkaHue

OcHoOBHbBIE BU/IbI 1€SITEIbHOCTH
o0yuarmuxcst

IMonooue
(16 v)

[TogoGue TPEYrOJHbHUKOB,
kod(pdurment mnomodus. I[IpuzHaku
noxoous
[TpumeHeHne moa00us IPU PEeLICHUN

TPEYrOJIbHUKOB.

MPaKTUYECKUX  3aJad. BBeneHue
MOHATHSI TIpeoOpa3oBaHus O00US U

oTI0OOHBIX pUryp

Haxoauth 1nonoOHBIE TPEYrOJILHUKH Ha
TOTOBBIX yepTexKax, YKa3bIBaTh
COOTBETCTBYIOLIME IPU3HAKH [10100US.
OnpenensaTsb napel OJOOHBIX
TPEYrOJbHUKOB B~ T'€OMETPHUYECKUX
KOH(HUTyparusx.

Pemate

3ada4M Ha noa00HBIE

TPEYroJIbHUKU c IIOMOIIILIO
CaMOCTOSITCIILHOIO MOCTPOEHUS
YepTeKed M HAXOXKACHUS IMOAOOHBIX
TPEYrOJIbHUKOB, C YKa3aHUEM MPU3HAKOB
rmoxoous.

IIpoBoauTH J0KAa3aTeJbLCTBA C
WCIIOJIb30BAHUEM MPU3HAKOB MTOI00USI.

I[IpuMeHAITH TIOJIyYCHHBIC 3HAHUS TIPU
perieHuu F€OMETPUUYECKHUX u
MPaKTUYECKHX 3a]1ay.

3HAKOMHUTBCH c

npeoOpa3oBaHus MOAO0MS W TOJOOHBIX
uryp

IIOHATHUAMU

Ilnomann
(16 1)

Ilonstue IJIOIIAH. CBolicTBa
MJIOMIA e TEeOMETPUUYECKUX (puryp.
bopmyIbr TUIst

TPEYrOJIbHUKA,

IIpocreiimme
IJI0LIA I
napajuieJiorpamma, pomba u

Tpaneuuu. [lnomanun  momOOHBIX

buryp

@®opMyJIMPOBaTh CBOWCTBA ILIOIIA[IH,
BBIACHSTEH UX HATISIAHBIA CMBICII.

BoiBoauTH hopMyITBI TUTOIIAIH
napaienorpamma, TPEYTrOJIbHUKA,
Tpamenuu W3  (HOPMYJIBI  TUIOIIATN
IpSIMOYTOJIbHUKA (KBapaTa).

Haxoautsb TUTOMIA U ¢buryp,

U300paKEHHBIX Ha KieT4arol Oymare,
HCNOJIb30BATh pa3OueHNe Ha 4YacTH U
JIOCTPOEHUE.

Haxoautp muiomnaau mogo0HbIX QUTyp.
Bpruncasare  momaau
MHOTOYTOJIbHBIX (UTYD.
Pemare 3amaum Ha Iwomane C

IMPAKTUYCCKUM COACPIKAHUECM

Pa3IMYHBIX
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Ha3Banue pa3aena
(TemMBI) Kypca
(4uC10 YacoB)

OcHoBHOe coepkaHue

OcHoOBHbBIE BU/IbI 1€SITEIbHOCTH
o0yuarmuxcst

Teopema Iludaropa Teopema Iludaropa. Ilpumenenue | 3HAKOMHUTbCA € HCTOPHeil TEOpPEMBI
U Ha4aja teopeMbl [ludaropa npu pemenun | [ludaropa.
TPUTOHOMETPHH MPaKTUYECKHX 3a/1a4. Joxka3zbiBaTh TeopeMy [Iudaropa.
(18 ) [IponopunonanbHele  oTpe3kn B | Jloka3pIBaTh  COOTHOLIECHHUS — MEXKIY
MPSIMOYTOJIBHOM TPEYTOJIbHUKE. MPOMOPIUOHAIBHBIMA ~ OTPE3KaMU B
Cunyc, KOCHUHYC, TaHIE€HC ¥ | MPSAMOYTOJIbHOM TPEYroJIbHUKE u
KOTaHI'€HC 0CTpOro yria | NPUMEHSATH ux npu perieHnun
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA. F€OMETPUYECKHX 3a/1au.
Tpuronomerpuueckue ¢byakmuu | Pemaths  3amauM Ha  [PUMCHCHHE
yriioB B 30°, 45° u 60°. teopembl I[ludaropa, B TOM wmcie c¢
IIPaKTUYECKUM COIEPIKAHUEM.
OmnpeneasaTs OCHOBHBIE
TPUTOHOMETPUUECKHE (PYHKIMH YyIiia C
MTOMOIIIBIO IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, COCTABJATH  TaOIMIlY
3HAYCHHI TPUTOHOMETPUIECKUX
(YHKIUH 17151 OCHOBHBIX YTJIOB.
IIpyMeHsITH TOJyYEHHBIE 3HAHUS U
YMEHUsI TpPU PELICHUH MPAKTHUYECKUX
3a/1au.
3HAKOMHUTBCSI € HMCTOpPHEH pa3BUTHUSA
TPUTOHOMETPUH
Yrasl u Bnucanusie u ueHtpaibHbie yriabl, | PopmyaupoBaTh OCHOBHBIE
YeThIPEXYTrOJbHUKH, | YIOJ MEXAY KacaTeJIbHOW M XOpIOM. | OINpENENICHMs, CBA3aHHbIE C YyIIaMH B
CBSI3aHHBIE C VYTIIbl MEXy XOpJaMU U CEKYIIUMH. Kpyre (BIUCAaHHBIA YroJ, IEHTPaAIbHBIN
OKPY/KHOCTBIO Bnucanusie u OMHCAaHHBIE | YTOMN).
(20 u) yeTblpéxyronbHuku. CoiictBa u | Haxogursn BIMCAHHBIE YTJIBI,
MIPU3HAKU BIIMCAHHOTO | ONHPAIOIIHECS Ha OJIHY IyTy,
YETBIPEXYTOJIbHUKA. BBIYMCJISATH YIJIBl C TOMOIIBIO TEOPEMBI
B3aumHoe  pacmosno’keHue  JBYX | O BIMCAHHBIX yIJaX, TEOpPEMBI O
OKPYKHOCTEM. Kacanme | BmrcaHHOM 4YeTHIPEXYTOIBHUKE, TEOPEMBI
okpykHocTel. OOmue KacatelbHbIe | O IEHTPAJIbHOM YTJIE.
K JIBYM OKPY>KHOCTSIM HccaenoBarb, B TOM 4KcCie ¢ NOMOLIBLIO
uM(poBBIX pecypcoB, BIUCaHHbIE U
ONMCaHHbIE YEeTBIPEXYTOJIbHUKH,
BbIBOJIMTH UX CBOMCTBA U MIPU3HAKH.
Hcnonb3oBars 3T CBOWCTBA U
MPU3HAKU TIPU PELICHUU 337124
IToBTOpEHME, [loBTOpeHrEe OCHOBHBIX MOHATHA W | Pemars 3agauM, WUIIOCTPUPYIOIINE

00001IeHME 3HAHUM
(10 u)

METOJOB KypcOoB 7 M 8§ KIaccoB,
000011eHe 3HAaHUH

CBsA3U MCXKIY pa3IMYHbBIMH TEMAaMH KypcCa
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9 KJIACC (HE MEHEE 102 4)

Ha3Banue pa3nena
(Tembl) Kypca

OcHOBHOE co/lep:KaHue

OcHoBHBIE BHABI 1eITEJIbHOCTH

00y4Jarouuxcs
(uMcJ10 YacoR)
Pemenne Cunyc, kocuHyc, TaHreHc yrioB oT 0 | dopmyJupoBaTh onpeeaeHust
TPeYroJbHUKOB 10 180°. OCHOBHOE | TPUTOHOMETPUYECKUX (PYHKIHMHA TYMBIX U
(22 u) TPUTOHOMETPUUECKOE  TOXKIECTBO. | MPAMBIX YIJIOB.
DopMyIibl TPUBEIACHUS. CocraBiasarhb Ta0IUIy 3HAUYECHUM
Pemenue TtpeyronbHukoB. Teopema | TpuroHomerpuueckux  QyHKmui  ams
KOCHUHYCOB U T€OpPEMa CUHYCOB. 0CHOBHEIX yrioB ot 0 g0 180°.
Pemenne mnpaktuyeckux 3agady ¢ | BeiBoguTh COOTHOILEHHUS MEXTY
HCIOJIb30BaHUEM TEOPEMbI | TPUTOHOMETPUUYECKUMHM (DYHKIMSIMU.
KOCHHYCOB ¥ T€OPEMBI CHHYCOB. BoiBoauTh  mpocreiimue  HopMyIbl
Tpuronomerpuueckre GOpMyibl s | MPHUBEICHUS u3 TreOMETPHUUECKUX
IJI0LIAIN TPEYroJbHHUKA, | COOOpaKeHHIA.
napajuiesorpaMmma. BbiBOoANTH TEOpeMy KOCHHYCOB U
®opmyna I'epona. ®opmyna | TeopeMy ~ CHHYCOB  (C  paanycom
IUIOIIAAN BBIIYKJIOTO | OMMCAaHHOW OKPYXHOCTH).
YeThIPEXYTroJIbHUKA Pemars 3amaun 1o reomMeTpuu ¢
UCIOJIb30BAaHUE TEOPEM KOCHUHYCOB U
CHHYCOB, HaXOJHUTh DPAINYC OIMHMCAHHOU
OKPY>KHOCTH.
Pemars NPAaKTUYECKHE 3aa4u,
CBOJISIIIIMECS K HAXOXKJICHHUIO Pa3IMYHBIX
AIIEMEHTOB TPEYTOJIbHUKA
BoiBoauTh TPUTOHOMETPHUUYECKHE
bopMynbl A IUIOIIAAM TPEYrONbHUKA,
napamienorpamMma, Qopmyny Iepona,
bopmymy IUIOIIAAN BBIITYKJIOTO
YEeThIPEX YT OJIbHUKA.
Pemats, 3amaunm ¢ WCMOJIB30BAaHHEM
M3YYEHHBIX TEOPEM U COOTHOIICHHH.
Pemats mnpakTHYecKkHe 3aJaYd  Ha
HaXOXXJCHWE IJIONIAT C MpPUMEHEHHEM
JAaHHBIX HOpMYyIT
ITonooue Xopab!l U ToJ00HBIE TPEYroJbHUKU B | Jloka3pIBaTh TeOpeMbl O MPOU3BEIACHUU
TPeyroJibHUKOB OKPYKHOCTH. Teopema 0 | OTpE3KOB XOp1I, TEOpPEMBI 0
(12 v) IIPOU3BEICHUA  OTPE3KOB  XOpJ, | NPOU3BENCHHHM  OTPE3KOB  CEKYLIMX,
TEOpPEMBI O TIPOM3BEJICHUU OTPE3KOB | TEOpeMy O KBajpaTe KacaTelbHOM,

CEeKyIIUX, TeopemMa O KBaJpare
KacaTeJIbHOM.

[Ipumenenue npu peleHnmn
reOMETPUYECKUX 3a]1a4.

Teopembr UYeBsl u  MeHenas.

IloHsiTHE O TOMOTETUH

Teopemsl UeBsl 1 MeHenast.
HccnenoBarb, B TOM 4HCIIE ¢ MIOMOLIbIO

uu(pPOBBIX  pecypcoB,  H3ydaeMble
KOH(UTypaluu.
IIpuMeHsiTL  JaHHBIE TEOpPEMBbI MpHU

pemICHUN T'COMCTPUICCKHUX 3a/1ay.

3HAKOMUTHCH c MOHATHEM 0
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Ha3Banue pasaena
(TeMBI) Kypca
(4ucs10 4acoB)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/IBI 1€SITE€TbHOCTH
o0yvyarmuxcsi

rOMOTETHHU, C €ro MPUMCHCHHUEM, B TOM
YHUCJIC B IPAaKTUYCCKHUX CUTYyaluAaX

MeToa KOOPAUHAT
(10 9)

YpaBHeHHE TpsIMOM Ha IUJIOCKOCTH.
YrioBoi kK03(h(GUIMEHT U CBOOOIHBIHA
YJieH, WX TEeOMETPUYECKUN CMBICI.
[TapaimenbHOCTH u
MEPIIEHAUKYIISIPHOCTh TPSAMBIX (4epes
YTJI0BO# KO3 (DUITUEHT).
VYpaBueHue
Haxoxnenue
OKPYXHOCTEH u

OKPY>KHOCTHU.
repeceueHuit

MIPSIMBIX B

koopauHarax. PopMyina pacCTOSHUSA

OT TOYKH JI0 IIPSIMOM.

[Inomans

KOOpJIMHATAX,

napaJuienorpaMma B
TIOHSITHE 00
OpPUEHTUPOBAHHOM IJIOILIAH.
[Ipumenenue Merona KOOpAMHAT B
MPaKTHYECKU-OPHEHTHPOBAHHBIX
TeOMETPUYECKUX 3a/1auax

OcBauBaTb TOHATHE MPAMOYTOJBHOM

CHUCTEMBI KOOp/MHAT, JIEKapTOBBIX
KOOPJMHAT TOYKH.

BeiBoguTh  ypaBHEHus  HOpsAMOM B
KOOpJMHATAX, yPAaBHEHHE OKPYKHOCTH.
Bbigenasitb  1ONHBIA  KBaapar IS
HaxOoXXJ€HUd  LEHTpa U  paauyca
OKPY’KHOCTH T10 €€ YpaBHEHUIO.
Haxoauth TOYKM mepecedeHus NpsIMbIX
U OKPYKHOCTEH B  IPSIMOYIOJBHOH
CUCTEME KOOpJUHAT.

Pematp  3amaum  Ha  HaAXOXJEHUE
PACCTOSIHUSL OT TOYKHU JI0 MPSMOH.
BeiBoaurthb bopmymy

mapajuiciorpaMmma B

IIomaiu
KOOpAuHaTax,
3HAKOMUTBHCHA C
OpHCHTHpOBaHHOﬁ Iaomaau.
HpI/IMeHHTb MCTO KOoOopJauHAaT B

NNOHATHEM

MPAKTUYCCKU-OPUCHTUPOBAHHBIX
rCOMCTPHUYCCKUX 3aaavdax, HMCCIEA0OBATh

NPWIOKECHUS  METOJa KOOpJAWHAT B
BBIYHCITUTEILHOM MaTeMaTHKE "
nH(popmaTHKe.

HUcnoab3oBars 1nugpoBbie pecypcesbl
JUISL TIOCTPOCHUS U UCCIIEIOBAHUMN.

3HAKOMHTBCS € HCTOpHeH pa3BUTHA
T€OMETPHUH, UCTOPUEH METO/IA KOOPIUHAT

BekTopsl
(20 u)

Bextopsl Ha miockoctu. CrokeHue
U BBIYMTAHHE BEKTOPOB — IIpaBHIIa
TpEYrojbHUKa M Mapajuieorpamma.
YMHOXeHUE
Koopaunats! BekTopa. CnoxkeHue u
YMHOXEHHUE

BCKTOpa Ha YHUCIO.

BBIUUTAHUE BEKTOPOB,
BEKTOpa Ha YHCIIO B KOOPIWHATAX.
[IpumeHeHne BEKTOPOB B (HU3HUKE,
IIEHTp Macc.

[Tonsitne o Ga3uce (Ha TIIOCKOCTH).
PaznoxeHust BEKTOPOB 10 0a3ucy.
CkansipHO€ TIPOM3BEIEHHE BEKTOPOB,
reOMEeTPUUYECKUN CMBICTT u
BBIpQKEHHE B JIEKapTOBBIX

BBoauTh BEKTOpHl Kak HampaBiIeHHbIE
OTPE3KHU, HCCIAeI0BATh I€OMETPUYECKUN
(nepememienue) u ¢uznyeckuil (cuia)
CMBICIIBI BEKTOPOB.

3HaTh ompeaeneHUs CYMMBI U Pa3HOCTH
BEKTOPOB, YMHO)KEHHSI BEKTOpa HA YHCIIO,
HCCIICI0BATH reOMEeTPUUYECKUN u
(bu3nYeCKUl CMBICI 3TUX ONEPALIUH.
Pemiate reoMmerpuyeckue 3amadd ¢
HCIIOJIb30BaHNEM BEKTOPOB.
HccaenoBare  CBS3b  BEKTOPOB €
MOHATUSIMHM PAaBHOACHCTBYIOLIEH CUIT M
paBHOBECHSI CUJI, IPUMEHSITh BEKTOPHI K

HpOCTCI\/'IIlII/IM 3agadyaM  MCXaHHMKH H
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Ha3Banue pasaena
(TeMBI) Kypca

OcHoBHOe coepkaHue

OcHOBHbBIE BHUJBbI 1eATCJIbHOCTH

(4ucs10 4acoB) obyuarouuxes
KoopauHaTax.  JIMcTpuOyTUBHOCTH | CTaTHKH.
CKaJIIPHOTO TIPOM3BEICHUSI. PackaagpiBaTh  BEKTOp 1O  JIBYM
CkansipHoe MIPOU3BEICHUE U | HEKOJUIMHEAPHBIM BEKTOpaM,
MPOEIMPOBAHNUE. pacKIIabIBaTh BEKTOPHI CHJI C IMTOMOIIBIO
IIpumeHeHue CKaJIpHOIO | IPOECUUPOBAHUA U TPUTOHOMETPUUECKUX
IIPOU3BEACHUSA BEKTOPOB JUIl | COOTHOLUEHH.

HaxXOXJACHUA JJIMH U YIJIOB.

Pemienue reomerpuueckux 3amad ¢
MIOMOILBIO
MIPOU3BEICHUS

CKaJIAPpHOTO

Onpenensitb CKaJIIpHOE NPOU3BEICHUE
BEKTOpPOB F€OMETPUUYECKHI " B
KOOpJMHATAX,
PaBHOCUIILHOCTD
JTUCTPUOYTUBHOCTD
MIPOU3BEICHUS.

Beruucaarn

J0Ka3LIBATh
onpeIeICHUI u
CKJIIPHOTO

CyMMY,
CKaJIIpHOC IIPOU3BCACHUEC BCKTOPOB B

pa3HOCTh U

KOOpJMHATaXx.

IIpumeHAITh CKaIIpHOE NPOU3BEICHUE
JUIS HAXOXKJICHUS JJTUH U YTJIOB.
HccaenoBath CKaJIIPHOT'O
IIPOU3BEACHUS u OPTOrOHAJILHOTO
IPOELMPOBAHUS, IPUMEHSATh B 33/1a4ax.
Pemars reomerpuueckue 3agaud  c

CBA3b

MMOMOIIBIO CKAJIAPHOTO POU3BCACHU.

Pemiars 3amaun  Ha  NOpaKTUYECKOE

IIPUMEHEHNE CKAJISIPHOIO IIPUIOKEHUSA B
¢uzuke

(BbluMciieHue  paboThl B

MEXaHUKE)

JJIMHA OKPY/KHOCTH
U IUI0INA/Ib Kpyra
(16 u)

IIpaBunbHbBIE
BBIYUCIICHUE UX DJIEMEHTOB. Uucio n

MHOT'OYT'OJIbHUKH,

U JJIMHA OKPYXHOCTU. JlnuHa nyru
OKpY’KHOCTH. PaguanHas mepa yria.
[Inomane kpyra M €ro 3JIE€MEHTOB
(cexTopa u cermeHrta). Brruucnenue
NepUMETPOB M IUIomaneit ¢uryp,
BKJIFOYAIOIIUX JIEMEHTHI Kpyra

®opmyMpoOBaTh
IIPABUJIBHBIX

onpeacIeHue
MHOT'OYTOJIbHUKOB,
HAXOJAUTh WX DJIEMEHTHI.

IToab30oBaThCs TIOHSITHEM JUTAHEI
OKPY>KHOCTH, BBEAEHHBIM C TOMOIIBIO
MPaBUITBHBIX MHOTOYTOJIbHUKOB,
onpefeJsiTb YUCIO T, JUIMHY IyTd M
paguaHHyIO Mepy yria.

IIpoBoauTs mepexox OT pagvaHHON
MEpBHI yIJia K IpaaycHON U HA000POT.
OmnpeneasaTs MI0MAab KpyTa.
BoiBoauTh ¢opmyJibl (B rpagycHol u
Mepe) Ui JUTMH YT,
TJTOIAZEH CEKTOPOB M CETMEHTOB.

paauaHHoON

BbruncasTe miomaan CloXHbIX (uryp,
BKJIFOYAIOIIUX

(kpyra).

9JICMCHTBI ~ OKPYXHOCTU
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Ha3Banue pasaena
(TeMBI) Kypca
(4ucs10 4acoB)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/IBI 1€SITE€TbHOCTH
o0yvyarmuxcsi

Haxoauth miomany pa3nuyHbix GUryp B
3aJla4ax peajbHOM KU3HU

JABukeHust LentpanbHas cumMmerpusi. | Pa3ouparsb MIPUMEPHI,
IVIOCKOCTH LlenTpanpHO-CHUMMETPUYHBIE WUTIOCTPUPYIOIIME TOHATUS JIBUYKEHUS,
(10 u) buryps. [ToBopor. OceBasi | IICHTPOB M OCEH CUMMETPHH.
CUMMETPUSL. Qurypsl, | PopMyJIHPOBATH OIIpeACIICHUS
CUMMETPUYHbIE OTHOCUTEJIBHO | JIBUJKEHHUS IIJIOCKOCTH, [apajljIeNbHOIO
HEKOTOPOU OCH. IIEpEeHoCca, II0BOPOTa, LEHTPAJIBHON U
[TapannensHbIN IEpEHOC. oceBoi cuMmmeTpuu. Jlokas3piBaTh UX
IlonsiTHe NBMKEHUS U €TO CBOWCTBA. | CBOMCTBA, HAXOAWUTH  HENOABU)KHBIE
PaBenctso ¢uryp. TOYKH, OCH CHMMETPHH.
IIposiBnenus cummMmerpuu B npupone, | HaxoauTb HEHTpPBI U OCH CHUMMETPUU
KUBOIIHCH, CKYJBITYpPE, | MPOCTEHIINX Uryp.
apXUTEKType. IIpuMeHATH IMapauIeNbHBIA NEPEHOC U
Komnosunun JIBWKECHUM | CHUMMETPHIO npu peleHun
(mpocreiilne npumepsl). r€OMETPUYECKHX 3a/1a4.
IIpumenenne B reomerpuueckux | Hcmosib3oBaTth uugpoBbie pecypebl
3a1a4ax JUIsl  TIOCTPOEHUM M HCCIEeNOBaHUM
npeoOpa3oBaHuit IUIOCKOCTH "
KOMITO3ULIUY JIBHYKEHUM.
3HaKoMHTBCSH C IPOSIBJICHUSMU
CUMMETpUHM B NPHUPOJE, IKHUBOIIUCH,
CKYJIBIITYpE, apXUTEKTYpe
IToBTOpEHHE, IloBTOpeHNEe OCHOBHBIX MNOHATHH U | CBO0OJHO ONMEPUPOBATH NOHITHIMM:
00001eHne, METOI0B  KypcoB 7—9 Kkiaccos, | ¢urypa, TOYKa, npsimasl, yro,
CHCTeMaTH3aIUsA 0000IeHne ¥ CHUCTeMaTH3alusl | MHOTOYTOJIbHUK, paBHOOEIPEHHBIH U
3HAHUH 3HAHUU PaBHOCTOPOHHUU TPEYrOJIbHUKH,
(12 v) MIPSAMOYTOJIBHBIA TPEYrOJIbHUK, MEIHUAHA,

OucceKkTpuca M BBICOTa TPEYroOJIbHUKA,

MapasienorpaMm, pomo, MPSMO-
YIrOJIbHUK, KBaapar, Tpaneuus,
OKPY’KHOCTb, KacaTCJIbHasA, paBCHCTBO U
nojgobue dburyp, TPEYTrOJIbHUKOB;
MapajuyIeIbHOCTh U MEPHEHIUKYISIPHOCTD
NpSIMBIX,  YrOJI  MEXIy  INPSAMBIMH,
CUMMETpHUSI OTHOCUTEIIBHO TOYKH U

NpsIMOM; JJIMHA, PACCTOSIHME, BEJIMYMHA
yria, maomaab, IepUMeTp.

Hcnoab3oBath dopmyabl: nepuMerpa u
iouaau
OKPY)KHOCTH M IUIOLIaIU Kpyra, o0béma

MHOTI'OYTr'OJIbHUKOB, JJIMHBI

IPSMOYTOJIBHOTO Mapajuiesenunesna.
CB000aHO oOmepupoOBaTH MNOHATHAMM:
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Ha3Banue pasaena
(TeMBI) Kypca
(4ucs10 4acoB)

OcHoBHOe coepkaHue

OcHOBHbBIE BU/IBI 1€SITE€TbHOCTH
o0yvyarmuxcsi

NpsIMOYTOJIbHAsE ~ CHCT€Ma  KOOpPIHWHAT,
BEKTOD; MCMOJIb30BATH STU MMOHATHUS IS
MPEJCTaBICHUS] JITaHHBIX U  PELICHUS
3aja4, B TOM YHCJIE U3 JAPYTUX yUEOHBIX
MPEAMETOB.

Pematp 3ajaum  Ha  TOBTOpEHHUE
OCHOBHBIX  MOHSATUW,  WJUIFOCTPALUIO
CBSI3€M MEXKIY pa3IMUHBIMU YacTsIMU
Kypca. BolOupaTh mMeTox i pelieHUs
3aJ1auH.

IIpumeHsiTH TMONYy4YEHHBIE 3HAHUS B
CMEXHBIX  00NacTsX, B  MPAKTUKO-
OPUEHTHPOBAHHBIX 3a7[a4ax
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IIpumepHas padouasi nporpamMma y4e0Horo kypca «BeposiTHoCTh
U CTATHUCTUKA» HA YIJIy0JEHHOM YpPOBHE. 7—9 Kiacchl

Hean n3yyeHusi yueOHOro Kypca

B coBpemenHOM 1IM(POBOM MHUpPE BEPOSTHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS IPAKTUUECKUX MPUIIOKEHHM, TaK U
UX pOJIM B 0Opa3oBaHUM, HEOOXOAUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OATOTOBKA
B 00JIaCTU BEpOSITHOCTM U CTaTUCTUKH, Takas TMOArOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(ecCHOHaIbHON Kaphephl.

Kaxxp1il 4esnoBek MOCTOSIHHO MPUHUMAET PEIIEHUs HA OCHOBE UMEIOIIUXCS Y
HEero AaHHbIX. {71 000CHOBaHHOTO MPUHATUS PEIICHUS B YCIOBHUSX HEIOCTaTKa
WM U30bITKa HHGOPMAIIMU HEOOXOAUMO B TOM YHUCJE XOPOILIo chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIIUIeHHE. VIMEHHO N03TOMYy BO3HHUKJIA
HE00X0MMOCTh (hOPMUPOBATH Yy OOydaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B c€0s yMEHUE BOCIHPUHUMATHh U KPUTHYECKH aHAIM3UPOBAThH
uH(pOpMaIMIO,  TPEACTABICHHYIO B  pas3iMyHbiX  (opmax,  IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOIMX pPEAJIBbHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO C OCHOBHBIMH MpPHUHIMIIAMHU cOOpa, aHAu3a U MpPEJICTaBICHUS
JAHHBIX W3 pa3IU4YHBIX cep XKU3HM OOIIecTBAa M TOCYAAapCTBA MPUOOIIAET
oOy4Jaronuxcst K OOIIECTBEHHbIM MHTepecaMm. M3ydeHue OCHOB KOMOWHATOPHUKHU
pa3BUBAET HABBIKM OpraHU3allK Nepedopa M MoAcYETa YKciia BApHAHTOB, B TOM
YyHuCle B MPUKIAAHBIX 33/layaX. 3JHAKOMCTBO C OCHOBaMHU TE€OpHUH rpad)oB CO3IAET
MaTteMatuyeckuii (yHaameHT 1 GOpMHUpPOBAaHUA KOMIIETCHIIMM B 00J1acTh
uHbpopMaTuku M UUGPOBBIX TexHonoru. IlomMumMo »TOro, mnpu H3yYEHUH
CTATUCTUKU U BEPOSTHOCTH OOOTramalTCs MPEeACTaBICHUS ydaluxcs o
COBPEMEHHOW KapTUHE MHUpAa M METOJax €ero HuccieaoBaHus, QopMmupyercs
MOHUMAHUE POJIM CTATUCTUKH KAK UCTOYHMKA COLIMAIBHO 3HAYMMON MH(pOpMaluu
Y 3aKJIQJIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIILIJICHUS.

B cooTBeTCTBUM € JAaHHBIMHU ILEJISIMH B CTPYKTYpPE MPOrpaMMbl y4eOHOTO
Kypca «BeposiITHOCTh M CTaTUCTHKAa» OCHOBHOMW ILIKOJIBI Ha YIiyOJIEHHOM ypOBHE
BBIJICJICHBI CIIEAYIOLIME COAepXkKaTenbHO-MeToauueckue auHuM: «lIpencraBienne
JAHHBIX W  OIHWcAaTelibHasi  CTAaTUCTHKa»;  «BeposSTHOCTBY;  «DIEMEHTHI
KOMOHMHATOpUKH»; «BBenenue B Teoputo rpadosy, «MHoxkecTBay, «Jlorukay.

Copepxanue nuaun «lIpeacraBienrie JaHHBIX U ONKCATEIbHAS CTATUCTHKA»
CIIY)KUT OCHOBOM 1Ji1 (pOpPMHUPOBAHUS HABBIKOB palbOThI ¢ WH(OpMaIluen: ot
YTeHUS] W MHTepHpeTanuu HHPOpMAaLMK, MPEACTaBICHHOW B Ta0nuiax, Ha
nuarpaMmax u rpadukax 10 cOopa, TPENCTaBIeHUS H aHaIW3a JaHHBIX C
UCITOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
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Paboras ¢ naHHbIMM, OOydaroluecsi ydarcs CUMTBIBaTb M HHTEPIPETUPOBATH
JTAaHHBIE, BBIABUTaTh, apryMEHTHPOBAaTbh U KPUTUKOBATh MPOCTEHIINE TMIIOTE3BI,
Pa3MbILLIATh HaJ (PAKTOpaMHM, BBI3BIBAIOLIMMHU HW3MEHUMBOCTb, M OLIEHMBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTUYMHBI U IIPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4aHOM W3MEHYMBOCTH, UCCIENOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBHPYIOLIEH OCHOBOW JUIA
W3YUYEHHs TEOPUU BEPOSATHOCTEU. bObIIOe 3HaYEHHE 3/1€Ch UMEIOT MTPAKTUYECKHE
3aJIaHUs, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHU MOJEIISIMHU.

[ToHsiTue BEPOSTHOCTH BBOAMTCS Kak Mepa MpaBAONON00HsS CIydyalHOTro
cobpiTus. [lpym m3ydeHnum Kypca oOydarolIuMecsi 3HAKOMATCA C IMPOCTEUIIMMU
METONAMM  BBIYMCIICHHS BEPOSATHOCTEH B  CIy4YalWHBIX 3KCIEPUMEHTaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU MCXOJAMH, BEPOSATHOCTHBIMU 3aKOHAMHU,
MO3BOJISIIOIIMMU CTaBUTh W pemarh Oosee cloXkHble 3amadd. B Kypc Bxozdar
HayaJbHbIC IIPEACTABICHHUS O CIYYalHBIX BEJIMYMHAX W HX YHUCIOBBIX
XapaKTEpUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCYUIECTBIIIETCS 3HAKOMCTBO OOYYaroIIMXCs C
MHOKE€CTBAMU U OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOXKECTBAMHU, PaCCMaTPUBAIOTCS
IpUMEpBl MPUMEHEHUsI TpadoB U IJIEMEHTOB TEOPUU MHOXKECTB JJI PEIICHUs
3a/la4y, a TAaKKE HMCIOJb30BaHUS B JAPYTHX MAaTeMaTHUYECKUX KypcaxX M Y4eOHBIX
peaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo bazucHomy yyeOHOMY MiaHy B 7—9 Kilaccax u3ydaercsl yu4eOHbIN
Kypc «BeposATHOCTB M CTaTUCTHKa», B KOTOPBIM BXOIAT pasaeinsl: «lIpencrasienne
JAHHBIX W ONUcaTelbHash  CTAaTUCTUKAa», «BepodarHocTe»,  «OJIEMEHTHI
KOMOMHATOpUKHN», «BBenenue B Teoputo rpadosy, «MHOoxecTBa» U «Jlorukay.

B ba3zucHoM yueOHOM MlaHe Ha W3Y4YEHHE NaHHOIO Kypca OTBOJIUTCS HE
MeHee 1 ydyeOHOro yaca B HEAENIO B TE€UEHUE KaXIOro roja oOydeHHs], BCEro 3a
TpH roaa o0yueHnus — He MeHee 102 yueOHbIX 4acoB.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmus)

7 KJIACC

[TpencraBieHue AaHHBIX B BUJE TaONMI, AMAarpaMM. 3aroJIHEHUE TaOJIuil,
YTEHUE U TOCTPOEHUE CTOJIOMKOBBIX (CTOJOYATBIX) U KPYTOBBIX JUATPAMM.
Yrenne rpaukoB peasibHbIX MpoiieccoB. M3Bneuenne nudopmanuu U3 auarpamm
¥ TaOJIMI, UCIIOJIb30BAaHUE U UHTEPIIPETAIUS JaHHBIX.

OmnwucarenpHasi CTaTUCTHKA: CpeqHee apupMEeTHUecKoe, MeauaHa, pa3Mmax,
HauOosblllee W HaUMEHbIlee 3HAYCHUs, KBapTHIM, CpEJHEe TapMOHUYECKOE,
CpellHEE FTapMOHNYECKOE YUCIIOBBIX TaHHBIX.
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[Ipumepsl Cily4allHOM HW3MEHUYMBOCTUM IPU  M3MEPEHUSAX, B MacCOBOM
IPOU3BOJCTBE; TEHACHUMU M Ciy4ailHble KoyieOaHWs; TPYIIHUPOBKA JaHHBIX,
IIPEICTABICHUE CIy4alHOW H3MEHYMBOCTH C IIOMOIIBIO JHarpamMm; 4YacTOTBI
3HAQYEHUM; CTATUCTUYECKAs YCTOMYUBOCTb.

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yncno pébep u cymmapHas
crenieHb BepiuH. [lonarue o cBa3HbIx rpadax. Ilytu B rpadax. Llenun u muxisl.
Oo6xon rpada (sinepoB myTh). [lonsarue o0 opueHTupoBaHHOM rpade. Pemenue
3a]1a4 ¢ HOMOIIbIO TpadoB.

YTBepkAcHUS U BbICKazbiBaHWA. OTpULaHUE YTBEPXKACHUS, YCIOBHBIC
YTBEPKACHUS, OOpaTHbIE U PABHOCWIBHBIE YTBEPKICHHUS; HEOOXOAUMBIE U
JIOCTATOYHBIE YCIIOBHSI, CBOMCTBA U IPU3HAKHU. [I[pOTUBONOIOKHBIE YTBEPKIACHUS,
JTI0Ka3aTesIbCTBAa OT IPOTUBHOTO.

Cry4ailHbIil SKCIEpUMEHT (OMBIT) U ClaydailHoe coObITHE. BepoATHOCTh U
4acToTa Cly4allHOro coObITHS. Ponb  MajgoBEpOATHBIX M IPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B OOLIECTBE.

8 KJIACC

MHOX€eCTBO M MOJMHOXKECTBO. [IprMepbl MHOKECTB B OKPYKAIOIIEM MUPE.
[lepeceuenne u oObeAMHEHHE MHOXKECTB. [luarpammbl Oiinepa. YucioBbie
MHOecTBa. [lpumepbl MHOXKECTB U3 KypcoB anreOpsl M T'€OMETPHUHU.
[lepeuncnenue 371€MEHTOB MHOXKECTB C IMOMOILbIO OPTaHW30BaHHOTO Nepebopa u
npaBuia yMHOXeHUs. DopMylia BKIFOUEHUS -UCKITFOUCHHUS.

DneMeHTapHble COOBITHS. BeposTHOCTH ciaydalHbIX CcOOBITUM. OTNBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CiydailHbIi BHIOOD.

N3mepeHne paccerBaHMsl YMCIOBOrO MaccuBa. Jlucnepcust M CTaHIapTHOE
OTKJIOHEHHE 4YHMCIOBOro Habopa. CBoiicTBa JUCIEPCUU M CTaHAAPTHOIO
OTKJIOHEHHUA. [[narpamMmpl paccemBaHus JBYX HaOMIOAaeMbIX BeluuuH. JInHEitHas
CBSI3b Ha IMarpaMMe PacCeuBaHUs.

HepeBo. JlepeBo ciydaidlHOrOo 9KcrnepuMeHTa. (CBOHCTBAa  JIEPEBbLEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEX/1y UMCIIOM BEpIIMH U YuciioM pédep. [lonstue o
IJI0CKUX rpadax. Pemenue 3a1ay ¢ TOMONIbIO J€PEBHEB.

Jlornueckue coro3bl «M» n «MJIN». CBA3p MeXQy JJOTMYECKHUMHU COKO3aMU U
ornepauusaMH HaJl MHOKeCTBaMU. MCrioyib30BaHUE JIOTMYECKUX COIO30B B anreope.

CnyuvailHble  COOBITHS ~ KaK  MHOXECTBA  JJIEMEHTapHBIX  COOBITHIA.
[TpotuBonosnoxkHble coObITUS. Omnepaunu Hal coObITUSIMU. DopMmylia CIOKEHUS
BEPOSITHOCTEN.

[IpaBuno YMHOXEHUS BEPOSITHOCTEH. YcnoBHas BEPOSATHOCTb.
[IpencraBiieHne ciy4alHOrO JKCIIEpUMEHTAa B BuUIE JAepeBa. HezaBucnumbie
COOBITHS.
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9 KJIACC

Komb6unaropuoe npasuio ymHoxxenus. [lepectanoBku u ¢akropuan. Yucmo
couetanuii u TpeyroibHuK Ilackans. CBoiicTBa uwcen coudetaHud. buHoMm
HeroToHa. Pemenue 3a1a4 ¢ HCMOIb30BaHHEM KOMOMHATOPHKHU.

['eomerpudeckas BeposaTHOCTh. CiydailHBI BBHIOOpP TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA, U3 TYT'H OKPYKHOCTH.

HcnbiTanus. Ycnex u Heynada. Cepusi UCHBITAaHUW O TEPBOTO yCIExa.
Cepust ucnbiTanuit bepHymiu. BeposTHOCTH cOOBITUH B CEpPUM UCIBITAHUM
bepuymnu. Ciny4alinbiil BBIOOp U3 KOHEYHOIO MHOXECTBA.

CnydailHas BelMYMHA W pachnpeneiieHue  BeposiTHocTed.  [Ipumepsr
CIyYallHbIX BEJIWYMH. BaxHble pacrpeneneHuss — 4YHWCIO MNONBITOK B CEpUH
WCIIBITAHUW J10 TIEPBOTO YCIIEXa U YUCJIO YCIIEXOB B CEPUM MCIHBITaHUU bepHyim
(reoMeTpruecKoe U OMHOMHAIIBHOE PACTIPEICICHHUS).

MaremMarndeckoe OXHJaHUE CIIydanuHOM BeJIWYMHBI. DU3NUECKUN CMBICI
MAaTEMATUYECKOr0 OXHUJaHus. lIpuMepsl HCHONB30BaHUS MaTEMaTUYECKOIO
oxunanus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHWE CIyYallHOW BEJIWYMWHBI.
CBolicTBA MAaTEMATHYECKOTO OXHUJAHUSA H  JUCIEpCHM. MaremaTrndeckoe
0’XKUJAHHUE U JUCIIEPCUS U3YYEHHBIX PACIpPEICICHUMN.

HepaBenctBo UeObimeBa. 3akoH OosblMX uucel. MaremaTuyeckue
OCHOBAHMsI U3MEPEHUSI BEpOsITHOCTEH. Pollb 1 3HaUeHHE 3aKOHA OOJIBIINX YHUCEN B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COLIMOJIOTHYECKUX OOCIETOBAHUIX U
B U3MEPEHUSIX.

Ils1anupyemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHUSA
IIpumepHoii padoueil mporpamMmsbl (10 rojgam o0y4eHus )

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI Kypca «BeposiTHOCTh M CTaTUCTUKA
Ha YIUIyOJIEHHOM YypoBHE B 7—9 Kjaccax XapakTEepHU3YHOTCS ClEIyIOLUMU
YMEHUSMH.

7 KJIACC

e Uurarh wuH(OpPMAIMIO, TPEACTABICHHYI0O B TaOauIaX, Ha JUarpammax;
MPEACTABIATh JaHHBIC B BHUJE TaOJIMIl, CTPOUTH CTOJIOMKOBBIC (CTONOUYATHIE) U
KpPYTOBBIE IHarpaMMbl 0 MacCUBaM 3HAYCHUH.

e OmuchbiBaTh W HUHTEPIOPETHPOBATH  peajbHBIE  YWCJIOBBIE  JIAaHHEIE,
MIPE/ICTAaBIICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpaukax.

e lcronp30BaTh IS ONMHUCAHUS JaHHBIX CTATHCTHYECKUE XapaKTCPUCTUKH:
cpenHee apupMeTHYECKOe, MeInaHa, HauOOJbIIee W HAUMEHbIIICEC 3HAUYCHUS,
pa3Max, KBapTHJIH.
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HNMeTh npencTaBiaeHue O JIOTUYECKUX YTBEPKIACHUAX U BBICKA3bIBAHUSAX, YMETh
CTPOUTH OTpUIIaHUs, (HOPMYIUPOBATh YCIOBHBIE YTBEPXKIECHUS NPU PEIICHUU
3a/la4, B TOM 4YHUCJIE W3 JPYTUX Y4YEOHBIX KYypCOB, UMETh MNPEACTaBICHUE O
TEOpeMax-CBOMCTBAX W TEOpeMax-MpU3HaKaX, 0 HEOOXOAUMBIX M JOCTATOYHBIX
YCIIOBHSIX, O METOJIE 1I0KA3aTEIbCTBA OT MPOTHUBHOTO.

NmeTh npencTaBiieHUE O CIy4alHOM M3MEHUYMBOCTH HAa MPUMEPAX PE3yJIbTAaTOB
U3MEpPEHUM, 1IeH, (GU3NYECKUX BEJIMYHMH, aHTPOTIOMETPUUYECKUX JAHHBIX; UMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonp3oBaTh AJisi ONMUCAHMUS JAHHBIX YacCTOThl 3HAYEHUM, TPYNIHUPOBATH
JaHHbBIE, CTPOUTH TUCTOTPAMMBbI TPYNIUPOBAHHBIX JIAHHBIX.

Hcnonb3oBath rpadsl s pelIeHHs 3a]a4, UMETh IIPEICTaBICHUE O TEPMUHAX
Teopun TpadoB: BepuIMHA, pedpo, Ienb, MUKI, NyTh B rpade, HUMETh
npeacTaBiieHne 00 00xoe rpada u 00 OpUEHTHPOBAHHBIX Tpadax.

8 KJIACC

OnepupoBaTh MOHATHSIMH MHOXECTBA, IOAMHOKECTBA; BBIIOJHATH OIEpPaLUN
HaJ| MHOXECTBaMH: OOBEIWHEHUE, IEePEeCECUCHUE; MEPEUUCIATh DIEMEHTHI
MHOKECTB C HCIIOJb30BAHUEM OPraHM30BAHHOTO Nepedopa U KOMOMHATOPHOIO
IIpaBUjia YMHOXECHUS.

HaxoauTh BEpOSATHOCTH CIOy4yailHBIX COOBITUH B CIydyalHBIX OMNbITaX, 3Has
BEPOATHOCTH D3JIEMEHTAPHBIX COOBITHHA, B TOM 4HCIE€ B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU, UMETh MTOHITHE O CIIy4ailiHOM
BBIOODE.

OnucelBaTh JaHHBIE C IOMOLIBIO CPEOHUX 3HAYEHWH M MEpP pPacCEeUMBaHUs
(Iucnepcus M CTaHAAPTHOE OTKJIOHEHHE). YMETh CTPOUTh U MHTEPIIPETUPOBATh
JAarpaMMbl  pacCeUBaHUsA, WMEThb MPEACTABICHUE O CBA3M  MEXKIY
Ha0JI10JaeMbIMU BETUUMHAMU.

Wwmeth npeacTaBieHue o JepeBe, O BEpLUIMHAX U pEOpax AepeBa, UCIOJIb30BaHUH
JIEPEBLEB TPU PEUICHUU 33Ja4 B TEOPUHM BEPOATHOCTEH, B JIPYTUX YUYEOHBIX
MaTEeMaTUYECKHUX Kypcax U 3a/lay U3 APYruX y4eOHbIX MPEIMETOB.

OmnepupoBaTh MOHATHEM COOBITUSI KaK MHOKECTBA 3JEMEHTApPHBIX COOBITHIA
CIIy4allHOTO OIIbITA, BBIMOJIHATH ONEPALUU HaJ COOBITHSIMH, UCIIOJIB30BATh MPU
pELIeHUH 3aJlay JuarpaMMbl Dijiepa, YUCIOBYIO MPSAMYIO, IPUMEHSTh (HOpMYITy
CJI0’KEHUSI BEPOATHOCTEN.

ITonp30BaThCsA IPAaBUIOM YMHOXKEHUS BEPOSTHOCTEN, UCIIOJIB30BATh AEPEBO IS
IPEACTABICHNS CIYy4allHOTO OIbITa MNpU peleHud 3anad. OnepupoBarhb
MOHSTHEM HE3aBHUCUMOCTH COOBITHIA.
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9 KJIACC

[Tonb30BaTbC KOMOMHATOPHBIM MPAaBUJIOM YMHOXEHHUS, HAXOAHUTh YHCIIO
IIEPECTaHOBOK, YUCJIO COYETAaHMM, NOJIb30BATHCS TpeyrojabHUKOM [lackansa npu
pEILIeHNN 3a]]a4, B TOM YHUCJIE HA BBIYUCIIEHUE BEPOATHOCTEN COOBITH.
Hcronb30BaTh NOHIATHE FEOMETPUYECKON BEPOATHOCTH, HAXOAUTH BEPOSTHOCTH
COOBITUH B OIBITaX, CBA3AHHBIX CO CIy4YalHBIM BBIOOPOM TOYEK W3 TIOCKOM
burypsl, oTpeska, ATUHBI OKPYKHOCTH.

HaxoauTs BEpOATHOCTH COOBITHH B ONBITAX, CBA3AHHBIX C WCHBITAHUSMHU JI0
JOCTHKEHHMSI IIEPBOIO yCIEXa, B CEpUAX UCIBITaHUNA bepHyun.

MMeTp mpencraBlieHHE O CIIy4alHBIX BEIMYHMHAX M OINO3HABATh CIIy4YalHBIC
BEJIMYMHBl B SBICHHUAX OKPYXKAIOIIEr0 MHUpPA, OINEPUPOBATh IOHATHUEM
«pacnpelesieHHe  BEPOATHOCTEW».  YMETb  CTPOMTHh  pacCHpeicieHUs
BEPOSTHOCTEW 3HAYEHUN CITyYalHBIX BEJIMYUH B U3YYEHHBIX OIBITAX.

HaxoauTe MaTeMaTu4eckoe 0KUAAHUE U JUCHEPCUIO CIYYAMHON BEIWYUHBI 11O
paclpelieNIeHUI0, IPUMEHATb  YHUCIIOBBIE  XAPAKTEPUCTUKU  U3YUYEHHBIX
paclipeieJIeHU IIpY pEeLICHNH 3a1a4.

NMeTs mnpencTaBieHHME O 3aKOHE CIYyYaWHBIX YHCEN KakK O IPOSBICHUU
3aKOHOMEPHOCTM B CJIyYalHOW W3MEHYMBOCTH, HMOHMMATh MATEMAaTHYECKOE
o0OoCHOBaHME OJIM30CTM 4YacTOThl M  BEPOSATHOCTU coObiThA. HmeTs
IPEJICTaBICHNUE O POJIM 3aKOHA OOJIBIIUX YUCEI B IPUPOJIE U OOILECTBE.
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TemaTn4yeckoe IIAHKPOBAHKE Y4eOHOT0 Kypca (1mo rogamM o0y4deHus )

7 KJIACC (HE MEHEE 34 4)

Ha3Banue

pasnaesa (TemMbl) OcHoBHOE coxepKanue XapakTepucTHKA 1eITeJIbHOCTH

Kypca o0yuyarmuxcsi

(uMcJ1I0 YacoB)
IIpeacraBienue [IpencraBnenue NaHHBIX B BHUJE OcBaunBarhp CIocooObI
JAHHBIX TabJIUL, AUArPaMM. IIPEICTABICHUS CTaTUCTUYECKUX
(4 9) 3amonHeHWe TAONWII, YTCHWE U | JAHHBIX H YHCJIOBBIX MACCHBOB C
MIOCTPOCHHE CTOJIOMKOBBIX | IOMOIIBIO TaOMUI] W JguarpamMm ¢
(cronbyarbIX) u KPYI'OBBIX | HCIIOJIb30BAHUEM aKTyaJbHBIX u
arpamm. BaXHBIX JIaHHBIX (JeMorpaduueckue
Urenne rTpaduKoOB peabHBIX | JaHHBIC, MPOU3BOJCTBO IMPOIYKIUH,
MIPOLIECCOB. W3Breyenue | 00IIECTBEHHBIE U IPUPOIHBIC SIBIICHUS).
uHbOpMAIMM W3  JAUMarpaMM U H3yyats  MeToabl  paboTHl €
Tabnuil, UCIIOJIb30BaHUE U | TaOJIUYHBIMU u rpaduyecKuMu
WHTEpIpeTaIus JaHHBIX. MPEACTABICHUSMHU JAHHBIX C MOMOIIBIO
[IpakTuueckas pabora U (POBBIX pecypcoB B XoJe
IPAKTHYECKHUX paboT

OnucaresnbHasn OnucarenpHas CTaTUCTHUKA: OcBanBaTh NOHATHA: YHCIOBOHI
CTATUCTHKA cpenHee apudmernueckoe, | MaccuB (HaboOp), Mepa IICHTpA, B TOM
(8 ) Me[MaHa, pa3Max, HauOoJblllee U | Yucle  cpenHee  apupMeTHYECKoe,

HaWMEHbIIIEC 3HAYCHUS, KBApTWIH, | MEIMaHa, YaCTOTa 3HAUCHUS
cpeqHee TapMOHHMYECKOE, CpeaHee OnuckiBaTh CTaTUCTUYECKUE
rapMOHHUYECKOE YUCIIOBBIX JIAHHBIX. | JAHHBIE C  TIOMOUIBIO  CPEIHEro
[IpakTuueckas pabora apudmeTnyeckoro u Meauansl. Permarsb

3aJ1auH.

H3yuarh cBoiicTBa cpeHHX, B TOM
guciae ¢ MOMOIIBI0  HU(PPOBBIX
pPECYpCOB, B XOJI€ MPAKTUYECKUX PabOT.

OcBanBaTh NMOHATHS: HAaMOOJbIIIEE
U HauMEHbIee 3HAYEHUs YHMCIOBOIO
MaccuBa, pa3mMax, KBapTHIIb.

Pemats 3agauu Ha BBIOOp cmocoba
OTIMCaHUsI MaCCUBOB B COOTBETCTBUU C
IpUPOIOH JTAHHBIX u easIMu
WCCTIEOBaHUs, B TOM 4YHCJIE B XOJE
MPAKTHYECKON pabOoThI

Cayuaiinas [Tpumepsr CIIy4ailHOM OnuceiBaTh JaHHBIE C MOMOIIBIO

U3MEHYMBOCTH W3MEHYMBOCTH TPU U3MEPEHUSX, B | [PYNIIUPOBKH, CTPOUTH THUCTOTPaAMMBI,

Sy MaccoOBOM MIPOU3BOJICTBE; | BBIABUIATh ITPOCTEUIIINE TUIIOTE3HI.
TEHJICHLIUH u Clly4aiiHble OcBanBarhp rpaduyeckue
KoJieOaHus; TPYNIUPOBKA JaHHBIX, | MPEIACTaBICHUS Pa3HBIX BUJIOB
MPENCTABIICHUE CIIy4YalHOM | CIly4allHOM M3MEHYMBOCTH, B TOM YMCIIE
W3MEHYUBOCTH c TTOMOIIIBIO | C TIOMOIIBIO IM(POBBIX PECYpPCOB, B
auarpamMM; — 4acTOThl  3HAUEHUH; | XOJe MPaKTUIeCKO paboThl
CTAaTUCTUYECKAsl YCTOMUNBOCTbD.

ITpakTuueckas pabora
BBenenue I'pad, Bepmuna, pedpo. CreneHn OcBauBarhp MOHATHSA: rpad,

TeopuIo rpaos
(44)

BepmMHbBl.  Yucmo  pébep u
CyMMapHasi CTEIICHb BEPILUH.
[TonsiTe O CBs3HBIX Tpadax.

BepLIUHBI ¥ péOpa rpada, CTeneHb, MyTh
B rpade, nenu M UMKIbI, MyTh B rpade,
IUIOCKUIL  Tpad, CBSI3HBIM  Tpad,
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Ha3Banue
pasnena (Tembl)

Kypca
(4HCJ10 YacoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKa 1eATeJIbHOCTH
00y4arouuXxcs

[TyTu B rpadax.

Henu u mmkmel. O0xom rpada
(2iJIepOB MYTH).

[lonatue 00 OpPUEHTHPOBAHHOM

OpPHEHTHPOBaHHBIH Tpad.

Pemath 3a7auM Ha IIOMCK CyMMBI
cTeneHed BepmdH rpada, Ha TOKCK
obxoma rpada, Ha TOUCK TyTed B

rpage. Pemenue 3agau ¢ nomouipio | rpadax.
rpa¢oB Hcnoab3oBarb  rpagsl npu
pelieHnn 3az1a4y u3 anreOpsl,
F€OMETPUH, TEOPUU  BEPOSTHOCTEM,
JPYTHUX IPEIMETOB
Jloruka YTBepkKACHUSA U BBICKA3bIBAHMSL. HM3yyate Buabl YTBEpXKACHUU U
B u) Otpunanue YTBEPKJICHHUS, | BBICKA3bIBAHUM.
YCIIOBHBIE YTBEPXKACHUS, OOpaTHbIE OcBauBaTh CrOCOOBI OCTPOCHHUS
U PaBHOCHIBHBIE  YTBEP)KICHUS; | YCIOBHBIX YTBEPXKICHUH,
HEOOXOAMMBIE M JIOCTaTOYHBIC | JOKA3aTEIbHBIX paccyXJIeHHH,

YCIIOBUS1, CBOWCTBA U IIPU3HAKHU.

[IpoTrBOMIOIOKHBIE
YTBEPXKACHUS, [OKA3aTeIbCTBA OT
IIPOTUBHOT'O

(hOpMYIIUPOBKU TEOPEM, BBIPAKAIOIINX
CBOMCTBA W  TPHU3HAKH,  METOJbI
MaTeMaTUYECKUX JI0KA3aTeIbCTB

BepositTHOCTL W CnyuaitHsiii JKCIIEPUMEHT OcBanBaTh NOHATHA: CIy4YalHBII
YacToTa CJy4aifHoro | (OmbIT) U Ccay4ailHoe COOBITHE. ONBIT U cily4aiiHoe COOBITHE,
coObITHA BeposiTHOCTB U 4acToTa | MaJIOBEPOSATHOE u PaKTUYECKH

Sy CIIy9aiflHOTO COOBITHSI. JIOCTOBEPHOE COOBITHE.

Ponp MaJIOBEPOATHBIX U H3yuarts 3HaYMMOCTb
MPAKTHYECKH JOCTOBEPHBIX | MAJIOBEPOSITHBIX COOBITUI B MPHPOJIE U
COOBITHI B IPUPOJIe U B OOILIECTBE. | OOLIECTBE HAa  BaXHBIX I[pUMepax

[IpakTuueckas padbora (aBapuu, HecyacTHbIE cCllydyad, 3alluTa

IepcoHaNbHON HMH(pOpManMHy, nepenaya
JAHHBIX).

M3yyars  pomp  KJIAcCHYECKHUX
BEPOATHOCTHBIX ~ Mojened  (MOHera,
UrpajgbHast KOCTb) B TEOpHH
BEPOSITHOCTEM.

Ha6monats M M3y4aThb 4acToTy
COOBITHI B TPOCTBHIX AKCHEPUMEHTAX, B
TOM 4YHCI€ C TIOMOILIBI0 HU(PPOBBIX
pecypcoB

O0o00menmne, IIpencrasnenue JIAaHHBIX. IHoBTOpPATHL WU3Y4EHHOE "
KOHTPOJIb OnucarenpHasi CTaTUCTHUKA. BBICTPAaUBATh CUCTEMY 3HAHH.

Sy BeposiTHOCTB cllydaifHOro PemaTh 3agaum Ha npejcTaBlIeHUE

COOBITHSI. W ONHWCaHWe JAaHHBIX C IOMOIIBIO

MHoxecTBa 1 OIMHOKECTBA. U3yYEHHBIX XapaKTepUCTHK,

DnemeHThl Teopuu rpados MIpEeACTaBICHUE uHpopManuu c

MOMOIIBIO TpadoB.

OO0cy:x1aTh nmpuUMepbl CIy4yailHBIX
cOOBITHI, MaJIOBEPOSITHBIX U
MPAKTHYECKH JIOCTOBEPHBIX CITyYaiHBIX
COOBITHH, UX POJM B MPUPOJE U KU3ZHU
9eJI0BeKa
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8 KJIACC (HE MEHEE 34 4)

Ha3Banmue
azzesa (TeMbl XapakTepuCTHKA 1eATeJbHOCTH
pas ( ) OcHoBHOE coep:kaHue P p !
Kypca o0y4aromuxcs
(umMcJ10 YacoB)
IloBTOpPEHME [IpeacraBnenne AaHHBIX B BHJIE IHoBTOPATH H3y4YEHHOE u

Kypca 7 kiaacca
@)

TaOJIMI U TUAarPaMM.
OrnucarenbHas CTaTUCTHKA.
CiyyaliHasi \BMEHYUBOCTbD.
Crny4aiinbie COOBITHSI.
BeposTHOCTH U 4acTOTHI.
DNEMEHTBl TCOPHUH  MHOMKECTB.
DnemMeHTHI Teopuu rpados

BbICTPAMBATh CUCTEMY 3HaHUM.

Pemiath 3a7ayM Ha MpEICTaBICHUE
U ONHCAaHHWE JaHHBIX C [OMOIIBIO
W3YYCHHBIX XapaKTePUCTHK.

Pemath 3agaum Ha mpelCTaBICHHE
TPYNIAPOBAHHBIX JAHHBIX U OMHCAHHE
CIIy4ailHOM U3MEHYUBOCTH.

Pemiath 3aJayM Ha OIpEICICHHE
YaCTOThI CIIy4alHBIX COOBITHH,
o0CyX/eHue TPUMEpPOB  CIy4dalHbIX
coOBbITHI, 3aJa4ydl HAa  OINHUCAHHE
MHOKECTB u IIpe/ICTaBICHHE
nHpopmanuu B Bujae rpadoB

MHo:xecTBa MHOXeCTBO U HOJMHOXKECTBO. OcBauBaTh NOHATHA: MHOXECTBO,
(49 [Tpumepst MHOECTB B | IOJMHOECTBO, BKJIFOUYEHHUE,
okpyxatomieM mupe. Ilepeceuenue u | nepeceueHue u 00bEeTMHEHNE
o0beIMHEeHNE MHOKECTB. | MHOXKECTB,  YHCJIOBBIE  MHOXECTBA,
Juarpammsl Diinepa. YU CJIOBBIE IIPOMEKYTKH.
UYucnoBble MHOXkecCTBa. [Ipumepsl Pemiatp 3agaum  Cc  IOMOILIBIO
MHO’KECTB U3 alIreOpbl U FreOMETPUU. | (POPMYI BKIIOUEHUS-UCKIIOUEHUS
[lepeuncnenue 3JIEMEHTOB
MHOKECTB c HOMOIIbIO
OpraHM30BaHHOTO  mepebopa U
npasuna  ymMHOXkeHHs.  Dopmyna
BKJIFOUEHUS-UCKITFOUCHUS
BepositHoCcTh DneMeHTapHbIe COOBITHSL. OcBauBathp MOHATHS:
CJIy4aifHOT 0 BeposTHOCTH ciydaifHBIX COOBITUH. | DIEMEHTapHOE CcOObITHE, Clly4yaifHoe
coObITHUs (4 1) OmneITBl ¢ PaBHOBO3MOXKHBIMU | COOBITHE Kak COBOKYITHOCTh
3JIEMEHTAPHBIMU COOBITUSIMH. OJaronpuATCTBYIOIUX 3JIEMEHTapHBIX
Cry4aifHbIN BBIOOD. COOBITHH, PaBHOBO3MOKHBIE

[TpakTryeckas pabora

3JIEMEHTapHbIE COOBITHUS.

Pemiate 3a1a4uM Ha BBIYMCIICHHE
BEPOSATHOCTEN COOBITHIA o
BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CIIy4alHOTO OIIBITA.

Pemiate 3a1a4yum Ha BBIYMCIICHHE
BEPOSTHOCTEH COOBITUH B ONBITAX C
PAaBHOBO3MOKHBIMH  3JIEMEHTAPHBIMU
COOBITUSIMHM, B TOM YHCJIE C MOMOIIBIO
KOMIIBIOTEpA.

IIpoBoauThs M HM3y4YaThb ONBITHI C
PAaBHOBO3MOKHBIMH  3JIEMEHTAPHBIMU
COOBITUSIMM, B TOM  4YHCIEe C
HCIIOJIb30BAHUEM MOHET, HIPAJIbHBIX
KOCTE U JpYIMX MOJECIEH B XOHAE
MPAKTUYECKON pabOThI

OnucarejbHas

I/IBMepeHI/IC pacCcCUBaHUA

OcBauBaTb NOHSITHS: AUCTICPCUA U
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Ha3Banmue
pasaeia (TemMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA 1eTeJbHOCTH

Kypca 00y4arouuxcs
(4HCJ10 YacoB)
CTATHCTHKA. YUCJIOBOr0 MaccuBa. [lucnepcusi W | cTaHmapTHOE OTKJIOHEHHE,
PaccenBanme CTaHJApPTHOE OTKJIOHEHUE YHCIIOBOTO | UCIOIb30BAaTh 3TU XAPAKTEPUCTUKH IS
AAHHBIX Habopa. CBoiicTBa JAUCIIEPCHHM U | OMHCAHUS PACCEUBAHMS JAHHBIX.
Sv) CTaHJAAPTHOTO OTKJIOHEHHS. BouiaBurars TUNOTE3bl 00
JuarpamMMbl pacceMBaHMs JBYX | OTCYTCTBUM WJIM HAJIUYUM CBSI3U IO
HaOmogaemMbiX BenuuuH. JluHelHas | nuarpammam pacceuBaHUA.
CBSI3b Ha JUarpaMMe pacCeUBaHMUS. Crpourtb AHATrPaMMBbI
[TpakTudeckas pabota paccenBaHuUs 0  UMEIOIIHUMCS
JJAHHBIM, B TOM 4YHUCJE C ITOMOILbBIO
U(POBBIX PECYPCOB
BBenenue B HepeBo.  JlepeBo  ciy4ailHOrO OcBauBaTh MOHSITHA: JIEPEBO Kak

TeopuIo rpagos (3 1)

skcriepuMenTa. CBOMCTBa JEepPEBHEB:
€IMHCTBEHHOCTD IIYTH, CBS3b MEKIY
YHCIIOM BEPIIMH U YUCIOM pE&oep.

rpa¢p Oe3 mMKIA, BUCSAYAs BEpIIMHA
(yiuct), BETBB nepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.

[Tonstue o miIockux  rpadgax. H3yuarp CBOIICTBA nepeBa:
Pemlenne 3amad ¢ IOMOIIBIO | CYIIECTBOBAHME BHUCSYEW  BEpLIMHBI,
JIEPEBbEB €IMHCTBEHHOCTh IIyTM MEXIYy IBYMs
BEpUIMHAMH, CBS3b MEXIY YHUCIOM
BEPLIMH U YUCIOM pEdep.
Pemiate 3agayM  Ha TIIOMCK U
IIEPEUUCIICHNe IyTed B JEpeBe,
OIIpeIeNIEHNE YHCia BEPUIMH UIIN PEOEp
B JIepeBe, CBOMCTBA MJIOCKUX IrpadoB
Jloruka Jlornueckue cow3pl  «M» m M3yyare MeToabl U CTPYKTYpYy
24 «MJIN». CBsA3p MEXIY JIOTUYECKUMHU | MaTEMaTHYECKHUX YTBEPKIACHHU,
COIO3aMU M ONEpalusMU  HAJ | COAEPIKAIUX JOTUYECKUE COO3BI.
MHOECTBaMU. Hcnons3oBanue OcBauBartsp HCIIOJIb30BaHUE
JIOTMUYECKUX COI030B B alredpe JIOTUYECKUX COIO30B IIPU IIOCTPOCHUU
CHUCTEM U COBOKYITHOCTEM YpaBHEHUU U
HEPABEHCTBO OT MPOTUBHOI'O
Onepanun  Hapg Crnyuaiinble COOBITHUS KaK OcBauBaTh NOHATHA:  B3aUMHO
CJIy4YaHbIMH MHO>€ECTBA 3JIEMEHTApHBIX | IPOTUBOIOJIOKHBIE COOBITHS, ONIEpALIUN
COOBITHSIMH. COOBITHI. HaJl COOBITHSAMM, OOBEIUHEHUE U
Choxenue IIpoTrBONOIOXKHBIE COOBITHS. | IepeceyeHne COOBITHI, COBMECTHBIE U
BepositHocteii (3 1) | Onepauun HaJ COOBITUSIMH. | HECOBMECTHBIE COOBITHS.

®dopmyiia CII0KEHHsI BEPOATHOCTEH

M3yyaTh TeopeMbl O BEPOSTHOCTH
00BbeTMHEHNS IBYX COOBITHI ((hOpMyITbI
CJIOKEHHMSI BEPOSITHOCTEH ).

Pematr, 3agauum, B TOM UHCIE
TEKCTOBBIE, Ha BBIYUCIICHUE
BEPOATHOCTEN 00BeIMHEHUS u

MEePECEUYCHHUs] COOBITUH C TIOMOIIBIO
YKCJIOBOW MPSIMOM, AMarpaMM Dijepa

YcaoBHan
BEPOSITHOCTD,
YMHOKeHH e
BEPOSAATHOCTEH,
He3aBHCUMBIE
COOBITHSA

IIpaBuno YMHOKEHHUS
BEPOSTHOCTEM. YcnoBHas
BEPOSATHOCTb.

IIpencraBnenue CIIy4aiiHOT O

SKCTIEpUMEHTA B BUJIE JIEpEBa.
HesaBucumebie coObITHS

OcBauBaTh MNOHATHA:  TIPABUIIO
YMHOXEHHSI BEPOATHOCTEM, YCIOBHAas
BEpPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIY4aiiHOTO OIIBITA.

Pemars 3agaum Ha omnpenesnieHHE U
CBOIiCTBA HE3aBUCUMBIX COOBITHH.

95




Ha3Banmue
pasaeia (TemMbl)

Kypca
(4HCJ10 YacoB)

OcHOBHOE colep:KaHue

XapakTepucTHKa 1eATeJIbHOCTH
00y4arouuxcs

()

Pemathb 3aJavumn Ha ITIOHUCK
BepOSITHOCTef/’I C HUCIIOJIB30BaAHHEM
JE€peBa CHy‘I&fIHOFO OIIbITa

O0o0menmne, PaccenBanue 1aHHBIX B UHCIOBBIX IToBTOpSTHL U3Y4YE€HHOE u
KOHTPOJIb MacCHUBax. Onepannn HaJ | BLICTPAaMBaTh CHCTEMY 3HAHUU.
(S MHO>KECTBAMHU U COOBITHUSIMHU. Pemars 3agaum Ha 1npeacTaBiICHUE
BeposarHocTh CIIy4allHOTO | U ONMCAaHHE [JaHHBIX C IIOMOILBIO
coObITusl. Cll0’)KEHHE M YMHOXKEHUE | U3YYEHHBIX XapaKTEPUCTHK.
BEPOATHOCTEH. Pemare 3agaym Cc INpUMEHEHHEM
JlepeBbs 1 110cKue rpadbl rpagos.
Pemare 3aga4M Ha HaxOXXICHHE
BEPOSTHOCTH CIIy4ailHOrO COOBITHS IO
BEPOATHOCTSIM 3JIEMEHTapHBIX
COOBITHIA.

Pemare 3aga4M Ha HaxoXXICHHE
BEPOSATHOCTEN 00beTMHEHUS u
nepeceyeHust COOBITHI, B TOM HuUCIE
HE3aBUCUMBIX, C  HCIIOJIb30BaHHEM

rpaMuecKuX MpeaCcTaBIeHUN

9 KJIACC (HE MEHEE 34 ¥)
Ha3sBanmue
paszzaena (Tembl) OcHoBHOE cojtepkane XapakTepucTHKa JeTeJJbHOCTH
Kypca o0yuarumuxcst
(uMcJ10 YacoR)

IloBTOpEHue [IpencraBnenue JTAaHHBIX. IToBTOpPSATHL U3Y4YE€HHOE u

Kypca 8 kiacca
(39)

OmnwncarensHas CTaTHCTHKA.
Omneparuy HaJ| COOBITHSIMHU.
HezaBucumMocTh COOBITHIA.

JepeBbs u miockue rpad

BBICTPAUBATh CHCTEMY 3HAHUH.

Pemars 3agaum Ha InpejacTaBieHHE
Y ONIMCaHUE JIaHHBIX.

Pemarts 3agauM Ha HaxoXXIEHHE
BEPOSATHOCTEN 00BbeTMHEHNS U
nepeceyeHusi COOBbITUM, B TOM 4YHUCIE
HE3aBUCHUMBIX  C  HCIIOJIb30BaHHEM
rpaduyecKkux MpeACTaBIEHUN U JepeBa
CJIy4ailiHOT'O OIIbITa

DJIeMeHTbI
KOMOUHATOPHKH
(64)

Komb6unaropuoe IIPaBUIIO
YMHOKEHHS. IlepectaHoBKM U
dakTopua.

Yucio coyeTaHul U TPEYroabHUK
[Tackans. CaoiicTBa qucen
couyeranuid. bunom HeroroHa.

Penrenue 3a1aq c

HCIIOJIB30BaHHUEM KOM6HHaTOpI/IKI/I

OcBauBathb NOHATHSA!
KOMOWMHATOpPHOE MPaBHJIO YMHOXKEHUS,
YIOPSAOYCHHAs napa, TpOMKa

00BEKTOB, MEPeCcTaHOBKa, (haKTopHal
YHUCJIA, COYETAaHUE YHUCIO COYETaHUH,
TpeyroiabHuk Ilackans.

Pemiate 3aga4yum Ha IepedyuCIICHHE
KOMOUWHAIHH, KOJIMYECTBA
AIIEMEHTApHBIX COOBITUN, HAXOXKICHHE
BEPOSATHOCTEN COOBITHIA c
MPUMEHEHHEM KOMOWHATOPUKH, B TOM
YUCIIE c UCIIOJIb30BAaHUEM
TpeyronbHuka [lackans.
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Ha3Banmue
pasaeia (TemMbl)

Kypca
(4HCJ10 YacoB)

OcHOBHOE colep:KaHue

XapakTepucTHKa 1eATeJIbHOCTH
00y4arouuxcs

Pemathb 3aJa4YM Ha IIPHUMCHCHUC

qrcna coueTaHUi B ainredpe
(cokpaméHHoe yYMHOXXEHHE, OHHOM
HprotoHna)
I'eomeTpuueckas I'eomeTpryeckass  BEpPOATHOCTD. OcBauBath NOHSITHE
BE€POATHOCTD CrnyvaiiHplii  BbIOOp  TOYKM M3 | TEOMETPUUYECKON BEPOSITHOCTH.
By (Gurypel Ha IUIOCKOCTH, U3 OTpE3Ka, Pemiate 3a1aum Ha HaxXxOXICHUE
U3 IyT'¥ OKPYKHOCTH BEPOATHOCTEN B OIbITAX,
IPEJCTaBUMBIX KaK BBIOOp TOUYEK U3
burypsr Ha IJIOCKOCTH
(MHOTOYTOJIbHHKA, Kpyra), U3 OTpe3Ka
WIM JYyIM OKPYKHOCTH, U3 YHMCIOBOIO
ITPOMEXKYTKA.
HcnbiTanus Hcnbitanusa. Ycernex U Heyzaada. OcBauBaTh NOHATHS: HCIbITAaHUE,
Bepuyniu Cepust MCHOBITaHUI 70 MEPBOIO | BJIEMEHTAPHOE COOBITHE B HCIBITAHUU
(6 4) ycnexa. (ycnex W Heyaaua), cepusl UCIBITAHUM,
Cepuss  ucneltanuii  bepHyuu. | HacTymieHue IIEPBOTO ycnexa
BepositHocTn  coObITHT B cepuu | (Heynauu), cepus UCIIBITAHUI
ucneiTanuil bepryinu. bepnyinu.
Crny4aifHblii BBIOOP M3 KOHEUHOTO Pemate 3agauyM Ha HaxOoXIEHHE
MHOKECTBa BEPOSTHOCTEH  cOObITMII B  cepuu
WCIBITAHUH 10 EPBOTO yCIEXa.
Pemarte 3agayM Ha HaxoXXICHHE
BEPOSTHOCTEW  COOBITHIA B  cepuu
ucnelTaHuil bepHyum, B TOM yucie ¢
MTOMOIIIBHIO TM(POBEIX PECYPCOB
Cayuyaitnas Cnyuaiinas BEIIMYMHA u OcBauBaTh NOHATHA: CllydaliHas
BeJIMYNHA pacnpe/esieHue BEpOsSTHOCTEN. BEJIMYNHA, 3HauYeHue Clly4aiiHOI
(39) [Tpumeps! ciayyallHBIX BEJINYHH. BEJIMYNHBI, pacnpezeneHue
Baxxnbie pacnpesienieHns — 4HUCIO | BEpOSITHOCTEH.
NONBITOK B CEPUM MCIBITAHUHA 10 M3y4arh, B TOM 4uCie C MOMOILBIO
MEPBOro ycrexa M 4YHUCIO YCIEXOB B | HU(MPOBBIX pPECYpPCOB, M 00CYXKIATH
cepun UCIIBITAaHUI bepnynnu | mpuMepsl IUCKPETHBIX M HEMPEPBIBHBIX
(reomeTpuueckoe U OMHOMHUANBHOE | CIIy4alHbBIX BEJIMYHMH (B TOM YHCIIE POCT
pacripeiesieHus) U BEC  YEIOBEKa,  YHMCIEHHOCTb
HAaceJIeHUsl, CTOMMOCTb TOBAapOB U
yCIyr), CIIy4aiHbIX BEJIMYMH,
CBS3aHHBIX C U3Y4YE€HHBIMU
CIIy4alHBIMU OIBITAMH
Yucnosbie MaremaTtuueckoe OKUJaHHE OcBauBatb NOHSATHS!
XapaKTEePUCTUKHU ciyyaiiHON Benu4yuHbl. DU3UYECKUN | MATEMATUYECKOE OKHUJAHUE CIy4alHOU
CAYYAHBIX BeJIMYUH | CMBICII MaTEMaTHUYECKOTO OKUJAHUS. | BEIMUUHBI, JUCIEPCUs W CTaHAapTHOE
(6 4) [Tpumepsl UCIIOJIb30BAaHUS | OTKJIOHEHUE CIy4yallHOM BETMYHHBI.

MaTE€MaTHYECKOr0 OXKUIAHUS.
Hucniepcus u CTaHJapTHOE
OTKJIOHEHHE CITy4aiiHOW BEJIMYUHBI.
CaolicTBa MaTeMaTH4eCKOro
0’KHMJIaHMS u JUCIIEPCUU.
MareMaTudeckoe  OXKHJAHUE W

Pemathb 3aJa4YM Ha BBIYUCIICHUC

MaTeMaTUYECKOr 0 0KUIAHUS u
JIUCTIEPCUU  TUCKPETHOM  CIIy4yalHOU
BEJIMYMHBI o 3aJaHHOMY

pacnpeaci€iu, B TOM 4YHUCIIC 3a1ady,
CBs3aHHBIX (¢{0) CTPAaXOBAHUCM n
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Ha3Banmue
pasaeia (TemMbl)

Kypca
(4HCJ10 YacoB)

OcHOBHOE colep:KaHue

XapakTepucTHKa 1eATeJIbHOCTH
00y4arouuxcs

JUCIIepcust
pacrpeaeneHuin

HN3YUYCHHBIX

JIOTEPEsIMH.

3HAKOMHUTBCSI C MaTEMaTUYECKUM
OKUJAHUEM U JHCIIEPCHEeH HEKOTOPHIX
pacrpeieNeHuH, B TOM  4YuCle
pacrpeneneHusi ClIy4ailHOM BEJIMYUHBI
«YUCJIO YCIIEXOB» B CEPUM HCIBITAHUN
bepnynnu

3aKkoH O0OJBLINX
quceJl

HepasenctBo YeObimeBa. 3akoH
OOJIBIIINX YUCE.

M3yuyarp yactoTy CcOOBITHUS B
HOBTOPSAIOLIMXCS  CIIy4alHBIX OIBITaX

By Maremaruueckue OCHOBAHHUS | KaK CIIy4allHyIO BEIUUYUHY.
U3MEpEHHUS BEPOSATHOCTEH. 3HAKOMHTBCA 3aKOHOM  OOJIBIINX
Posib 1 3HaueHMe 3aKoHa OOJBIINX | YKCEN KaK MaTeMaTHYECKUM
yucell B HayKe, B IPHUPOAE | | BEIPAKCHUE CTaTUCTUYECKOU
obmiecTBe, B TOM  YHCIE B | YCTOWYMBOCTH YacTOT M  CPEAHHUX
COIIMOJIOTUYECKUX OOCIIEIOBAaHUSAX U | 3HAYCHUH.
B U3MEPEHMIX Pemats 3amauym  Ha u3MepeHHE
BEPOSITHOCTEW C MMOMOIIBIO YaCTOT.
OO0cyxaaTb posib 3aKOHA OOJBIINX
yucen B OOOCHOBaHMHM YacTOTHOTO
METOAa M3MEPEHHUs] BEpOSTHOCTEH, B
pUpPOJIE U B 00IIIECTBE
O0o0menue, BepositHocTn CIIy4aiHbIX IToBTOpPSATHL U3Y4YE€HHOE u
KOHTPOJIb COOBITHIA. BBICTPAMBATDH CHCTEMY 3HAHHIA.
(49 DeMeHThl KOMOMHATOPUKH. Pemars 3ajauMm Ha HaxoXXICHHE
Cepuss ucnobiTanuii  bepHymau. | BepoATHOCTEl B cepusix HE3aBUCHUMBIX
Crnyvaiinsie BEJIMYMHBI U | UCTIBITAaHUH, B TOM YHUCIE C MOMOIIBIO
pacipeneneHus. KOMOHMHATOPHBIX (PaKTOB U HOPMYIL.
Hucnossle XapaKTepPUCTUKU Pemiate 3amaum Ha omnpenencHue
CIIyyaitHbIX BEJIMYMH. 3aKOH | CBOMCTB pacIpelesieH!, HaxoxXaAeHue

OOJIBIIINX YHCEIT

MaTEMATUYCCKUX O)I(I/I)IaHI/Iﬁ u
TUCTIEPCUI U3YUEHHBIX PacIpeleIeHHIA.

OO0cyxaaTb posib 3aKOHA OOJBIINX
qyucel B Hayke, B TPHPOAE U B
oO1recTBe
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