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Coaep:xxanue yueOHOro Kypca (1mo rogaM o0y4eHus)

5 KVIACC

Hamypanonvie uucna u nyop

Hatypansnoe wuwmcio. Pan HarypambHbix umcen. Ywmcno 0. M3o0paxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (YMCIIOBOM) MPSAMOM.

[lo3unnoHHas cucrema cuucinenus. Pumckas Hymepayus Kaxk npumep Heno3uyuoHHOU
cucmemsl cuucienus. JlecaTnyHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YHCEN, CPaBHCHHE HATYPaJIbHBIX YHCEN C HYJIEM.
Cnoco0Obl cpaBHeHMs. OKpYIJIeHHE HAaTYpaJIbHbIX YUCEN.

CrnoxeHHe HATypajdbHBIX YHUCEN, CBOWCTBO HYJS TpPH CIOXKCHUH. BbhlUMTaHWE Kak
JeHCTBUE, OOpaTHOE CIIOKCHHIO. YMHOKCHHE HATypalbHBIX YHCEI; CBOWCTBA HYJS H
SAVHUIIBI IPU YMHOKCHUU. JleneHne Kak JeicTBUE, 0OpaTHOE YMHOKCHHIO. KOMITOHEHTHI
JNCUCTBUH, CBSA3b MeEXAy HuUMH. [IpoBepka pesymbrata apuMETHYECKOTO JCHCTBUA.
[lepemMecTUTEIBHOE W COUYETATEIIPHOC CBOWCTBA (3aKOHBI) CIIOKCHHS W YMHOXCHUS,
pacnpeoenumenvbHoe C80UCMBO (3AKOH) YMHONCEHUSL.

Hcnonp3oBanue OyKB Juisi 00O3HAYCHHS HEU3BECTHOIO KOMIIOHCHTA U 3aIlUCH
CBOMCTB apu(pMeTHUECKUX TCHUCTBUM.

Jenumenu u kpamuwvie uucia, paznokeHHe Ha MHOXKUTEIH. [IpocTeie U cocTaBHbIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CrereHb ¢ HaATypajbHBIM IOKa3aTeleM. 3alliCh YHCJIa B BHJICE CYMMBI Pa3psIHBIX
cJIaraeMblIX.

YucnoBoe BbIpakeHUE. BplunciieHHe 3HAYeHH YHCIOBBIX BBIPAKEHMI; MOPSIOK
BBIMIOJTHEHUsT JeWicTBUi. Vcmonb3oBaHWEe TpU  BBIYMCICHUSAX MEPEMECTUTENBLHOTO U
COUETATENILHOTO CBOMCTB (3aKOHOB) CJOXEHUS W YMHOXKEHUS, pAcHpeoeumesbHo20
CBOUCMBA YMHONCEHUSL.,

podu

[IpencraBnenue o 1podu Kak croco0e 3amucu 9acTH BeaTudruHbl. OOBIKHOBEHHBIC
npo6u. [IpaBunbHbIe U HempaBmiIbHBIE IpoOu. CMemanHas IpoOb;

Npe/ICTaBlIeHuEe CMEIIaHHOW ApOOU B BHUJIE€ HEMPABUILHOW IpOOM M BBIJAEICHHUE 110N YacTu
gucia W3 HENmpaBWIbHOU Jpobu. M300pakeHue apobOeil ToUukaMu Ha YHCIOBOH MPSMOM.
OcHoBHOe cBoiicTBO apobu. Coxpawenue Opobeu. Ilpusedenue Opobu K HOBOMY
3Hamenamenio. CpaBHEHHE IPOOEH.

CnoxxeHne ¥ BBIYMTAHHE JApoOeil. YMHOXEHHE U JeJeHHe ApoOel; B3auMHO-
oOpaTHbIe Tpodu. Haxoocoenue uacmu yenoeo u yeiozo no e2o Yacmu.

Hecstuunast 3amuck ApooOeit. [lpencraBnenue jgecsITHUHON JApoOW B BUJC
OOBIKHOBEHHOH. M300pa’keHne MecATUYHBIX Ipo0ei TOYKAMHU Ha YHUCIOBOW TMPSMOM.
CpaBHEHHUE JECATUIHBIX IPOOEH.

ApudmeTndeckue IEHUCTBUS C JICCATHYHBIMH JpoOsiMu. Okpyenenue 0ecamuuubix
opobeil.

Pelenne TeKCTOBBIX 3a/1a4

Pemenue TeKCTOBBIX 3a/1a4 apuMETHISCKUM CTIOCOO0OM. Peuuenue 1oeuneckux3aoay.
Pewenue 3aoau nepebopom ecex 603modxcHvlx eapuanmos. VIcnojb30BaHUE MPU PELICHUU
3a7a4 TaOJIMI[ U CXEM.

Pemenue 3amay, copepkaniux 3aBUCUMOCTH, CBS3BIBAIONINE BEITUYUHBI: CKOPOCTH,
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BpEMsI, PACCTOSHUE; TI€HA, KOJIMYECTBO, CTOMMOCTh. EIMHUITBI U3MEpEHHUs: MacChl, 00bEMa,
IIEHBI; PACCTOSHUSA, BPEMEHHU, CKOpPOCTU. CBS3b MEXKIY €IUHUIIAMU W3MEPCHHS KaXKIOu
BEJTUYHMHBI.

Pemenue 0CHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBieHne qaHHBIX B BHJIE TAOJIHII, CTOJIOYATHIX THArPAMM.

Harnsianas reomerpus

Harnsnabie npencraBieHuss o GuUrypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Ty,
yroj, JIOMaHas, MHOTOYI'OJIbHUK, OKPYXXHOCTb, Kpyr. Yrou. IIpsMou, octpbiii, Tymou u
Pa3BEPHYTHIE YIUIBI.

JlnuHa oOTpe3Ka, METPUYECKUME CIUHUIBLI JUIUHBL J[IMHAa JIOMaHOW, IIEpUMETP
MHOTOyTOJIbHUKA. V3MepeHre U MOCTPOEHUE YriloB € MOMOIIbIO TPAHCTIOPTHUPA.

Harnmsnaele mpeacrtaBieHuss o  ¢Gurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHHK;
OpsIMOYTOJIHUK, KBAJpaT; TPEYTOJIbHUK, O pageHcmee guzyp.

N306paxxenue ¢uryp, B TOM 4Hclie Ha Kkierdarol Oymare. [locmpoenue
KOH@ueypayutl u3 yacmei npsamotl, OKPYICHOCMU HA HEJUHOBAHHOU U Kiemyamou oymaze.
Hcnonp30BaHUE CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBapaTa.

[Tnomanas  MNpPAMOYroJibHMKA M MHOTOYTOJBHHUKOB,  COCTaBJICHHBIX W3
PSIMOYTOJILHUKOB, B TOM 4ucie (UTyp, W300pakEHHBIX Ha KJIeT4aTol Oymare. EnuHUIIBI
U3MEpEHUs IJIOIIA N,

Haenaouvie npeocmasnenus o npocmpaHcmeeHHvlx uaypax: npsamoy2oJibHbllL
napannenrenuneod, Kyb, MHO202paHHUKuU. H3o00padicenue npocmetuux MHO202PAHHUKOS.
Pazeépmru xyba u napannenenuneda. Cozoanue mooeneti MHO202PAHHUKOS (U3 Oymaeu,
npoBOIOKU, NAACMUIUHA U OD.).

O0vém npsamoy2oivbHo20 napaiieienuneda, Kyoa. EOunuyst usmepernus 00véma.

6 KJIACC

Hamypanshnuie uucna

Apudmernyeckue AEHCTBUS ¢ MHOTO3HAYHBIMHU HATYPAJIbHBIMU YHCIaMU. YHCITOBBIC
BBIPOKECHUS, TIOPSJOK JICHCTBUM, HCIOJb30BaHUWE CKOOOK. Mcmonb3oBanue mipu
BBIYHCIICHUSIX MEPEMECTUTENIBHOTO M COYETATEIBHOTO CBOMCTB CIIOKEHHS U YMHOXKEHMUS,
pacnpeoenumensrHo2o ceoticmea ymuodcerusi. OKpyriieHrue HATypalbHBIX YHCEIT.

Jlenutenu u KpaTHBIE YUCHA;, HAUOOIbUUL 0OWULl Oerumenb U HauMeHbuiee obujee
Kpamuoe. [lenumocms cymmyl u npoussedenusi. JleneHue ¢ OCTaTKoM.

Jlpoou

OObikHOBEHHAs 1po0b, OCHOBHOE CBOWMCTBO JPOOH, CokpaiieHue apoodeit. CpaBHeHUe
U ynopsounBaHue npoOeii. Pemenne 3amad Ha HaXOXKJIEHUE YaCcTU OT IEJOr0 U IEJIOTO 10
ero yactu. [[poOHoe uncino kak pe3yibTaT aeneHud. [IpeacraBienne necaTuaHo npoOu B
BUJI¢ OOBIKHOBEHHOU PoOU M BO3MOKHOCTH TPE/ICTABIIEHUS OOBIKHOBEHHOW JApOOH B BUIE
necATUIHOMU. JlecaTHUHbBIE APOOH 1 MeTpuUuecKas cuctemMa Mep. ApudMeTHIeCKue IeHCTBUS
Y YHCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH U JIECATUIHBIMU JPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPLHUS.
[IprmeHeHne mponopiui Npy PEIICHUH 3a4a4.

[TonaTue nponeHTa. BpluncieHHe NpPOLUEHTAa OT BEJIWMYMHBI M BEIUYUMHBI O €€
MpOLIEHTY. BhipakeHne NpoueHTOB AECATUYHBIMU Apo0sMu. Perienue 3a7a4y Ha MPOLEHTHI.
BripakeHre OTHOLIEHUS! BEJIMYMH B IPOLICHTAX.
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Ilonosxcumenvuvie u ompuyamenbnovle Yucia

[lonoxuTenbHble W OTpULAaTeNbHble uuchaa. Lleasle wucna. Mooyre uwucha,
eeomempuieckas unmepnpemayusi Mooyia uucna. V1300paxeHue 4yucen Ha KOOPIUHATHON
npssmMou. Yucnoswvie npomedcymru.

CpaBHeHue umcen. Apudpmeruyeckue JCHCTBUS C  MOJOXKUTEIBHBIMH U
OTPULIATEIILHBIMU YUCIIAMHU.

[IpsMoyronpHass cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaTtel TOYKM Ha
II0CKOCTH, abcuucca u opauHara. l[locTpoeHune Todyek W (puryp Ha KOOpPAUHATHOM
IIJIOCKOCTH.

bykeennvie evipasrcenus

[Ipumenenue OyKB [Js 3allUCM MATEMaTHYECKUX BBIPAKEHUM W TPEIJIOKEHUM.
CaolicTBa apupMeTUYeCKUX ACHUCTBUN. byKgeHHble 8bipajiceHus U YuUciogble NOOCMAHOBKU.
BykBeHHBIE paBEHCTBa, HAXOXKJEHHWE HEHU3BECTHOTO KoMmmoHeHTa. dopmyibl; Gopmyibi
nepuMeTpa U IUIoUIaJAu NPsSIMOYToIbHUKA, KBaipaTa, 00béma napaiieienuneda u Kyoa.

Pewenue mexcmoswix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apu(PMETUUECKUM CIIOCOOOM. Peuienue n1oeuueckux3aoay.
Pewenue 3a0au nepebopom 6cex 603MOINCHBIX 8APUAHINOE.

Pemenue 3amau, copepKamyx 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBI: CKOPOCTb,
BpeMsi, PACCTOSHUE; 1I€HA, KOJUYECTBO, CTOMMOCTh; MPOU3BOAUTEIBLHOCTh, BpeMs, 00BEM
paboThl. ENUHUIIBI U3MEpPEHUs: MacChl, CTOMMOCTH; PACCTOSIHUSA, BPEMEHH, CKOpPOCTH. CBsI3b
MEXKy AMHUIAMHU U3MEPEHUSI KAXKA0U BEJIMUHHBI.

Pemrennie 3amad, CBA3aHHBIX C OTHOLIEHUEM, IIPONOPLUOHAIBHOCTBIO BEJIMYHUH,
IPOLIEHTaMU; PEIIEHNE OCHOBHBIX 3a7a4 Ha APOOU U IPOILIEHTHI.

Oyenka u npukuoKa, okpyaienue pe3yibmama.

Cocmasnenue 6YKEEHHbIX GbIPANXCEHULL NO Y CIIOBUIO 3A0AYU.

[IpencraBiieHne AaHHBIX C MOMOIIBIO TaOMUI U nuarpamm. CTojabyaTeie JUarpaMMbl:
YTEHUE U MTOCTPOCHUE. UTEHHE KPYTOBBIX AUArpaMM.

Haznaonan zeomempus

Harnsanseie npencraBieHust 0 Gurypax Ha IJIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, Iy,
yroJ, JIOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,KPYT.

Bzaumnoe pacnonosicenue 08yx npaAMbIX Ha HWIOCKOCMU, NAPAJleNbHble HpiMble,
nepneHouKyiapHvie npsamoele. I3mepeHue pacCTOAHUI: MEX1y JBYMsI TOUKaMHU, OT TOYKH J10
MPSMOM; JJIMHA MapUIpyTa Ha KBaAPAaTHOU CETKE.

N3Mepenne 1 OCTpOEHHE YIoB € MOMOIIBIO TpaHCIOPTUPA. BUabl TpeyroinbHUKOB:
OCTPOYT'OJIbHBIM, IPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIN; pPaBHOOEIPEHHBIH,

PaBHOCTOPOHHUU. YeThIpEXYTrOIbHUK, MIPUMEPBHI
YEThIPEXYTOIBHUKOB. [IpAMOYTOIBHUK, KBaJgpaT: HCIOJb30BAHHE CBOICTB CTOPOH, YIJIOB,
auaroHaneil. Uzobpaoicenue eeomempuueckux ¢ueyp Ha HeIUHOBAHHOU Oymaze ¢
UCNONIb308AHUEM YUPKYIA, TUHEUKU, Y20 bHUKa, mpancnopmupa. 11ocTpoeHus: Ha KieT4aTon
Oymare.

[lepumeTp MHOTOyrONBHUKA. [loHSATHE momAmU (GUTYPH; CAUHHUIBI W3MEPEHUS
mwiomaau. [pubnmxénnoe u3Mepenue miomaad Guryp, B TOM YKUCIe Ha KBaJpaTHOUN CETKe.
Ipubnusxcénnoe uzmepenue OnUHbL OKPYIHCHOCMU, NIOWAOU KpYed.

Cummempusa: yenmpanivHas, oceeas u 3epranvHas cummempuu. Ilocmpoenue
CUMMEMPUUHBIX PUYp.

Hazenaouvie npeocmasnenuss o npocmpancmeennvix ¢hueypax. napaineienuneo, Kyo,
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npusmMa, nUpamuod, KOHyc, yumunop, wap u cgepa. H3zobpasiceHue npocmpanHcmeenHulx
Queyp. Ilpumepvi pazeépmokx mHococpaHHuxos, yurunopa u konyca. Cozdauue mooenell
NPOCMPAHCMBEHHBIX hucyp (U3 Oymacu, NPOBOJIOKU, NIACMUIUHA U Op.).

llonamue o06véma; eounHuyvl uzmepenus oo6wvéma. OO0véM  NPAMOY20IbHO2O
napanienenuneoa, Kyoa.

Conep:xxanune y4eOHOro Kypca «Ajaredopa» (1o rogam o0y4eHmus)

7 KJIIACC

Yucna u eviuucnenusn

PanuoHaabHbIe YKcIa

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEeX0]l OT OAHON (HOpPMBI 3amucu apobeit k
npyroi. IloHsTHE palMOHAIBLHOTO YHUCJA, 3aluCh, CpPABHEHUE, YIOPSIIOYMBAHUE
palMoHaIBHBIX YKcel. ApudMeTHIeCKUe ACHCTBUS C pallMOHATBLHBIMU YHCIaMu. PereHue
3a/1a4 U3 peajbHOM MPAaKTHKU HA YacTH, Ha JPOOH.

Crenenb ¢ HaTypaJibHBIM TIOKa3aTeJeM: OIpeseieHne, npeodpa3oBaHue BEIPAKCHUN
Ha OCHOBE OMPECIICHUS, 3aMICh OOIBIITUX YHUCEIL.

[IporieHThl, 3amuCh TPOIICHTOB B BUIE APOOM W JpoOW B BHJE MPOIEHTOB. Tpwu
OCHOBHBI€ 33J1a4d Ha MPOLICHTHI, PEIICHUE 3a]1a4 U3 PEaTbHOM MPAKTUKHU.

[IpyuMeHeHre MPU3HAKOB JIEIMMOCTH, Pa3JIOKEHHUE Ha MHOXXHUTEIN HATypaJIbHBIX
YuCell.

PeanpHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi 1 00paTHASIPOTOPIIUOHATIBHOCTH.

Anzebpauueckue svlparxcenus

IlepeMeHHbIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C TNEepeMeHHOM. J[lomycTumble
3HaUEHUSl MNepeMeHHbIX. lIpeacTaBieHuMe 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUIE
¢dbopmyiibl. Beraucnenus o popmynam.

[IpeoGpa3zoBanne OYKBEHHBIX BBIPAXKEHUN, TOXKJIECTBEHHO paBHBIC BBIPAKCHHUS,
npaBWiia TPeoOpa3oBaHUsi CYMM U TPOU3BEJCHUM, TMpaBUia PACKPBITHS CKOOOK H
IPUBEICHUS TOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

OnHounenbl W MHorowieHsl. CreneHb MHorowieHa. ClloXeHue, BbIYMTaHUE,
YMHOXEHUE MHOTOuYJIeHOB. DOpMynbl COKpPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbI H
KBagpaT pasHocTu. Dopmyna pa3HOCTH KBaJapaToB. Pa3nokeHHWe MHOTO4YWIEHOB Ha
MHOXHUTEIH.

Ypaenenusn

VYpaBHeHUEe, KOpPEHb  ypaBHEHHUS, TpaBWwiIa  TpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeliHOEe ypaBHEHHE C OJHOM MEPEMEHHOW, YUCIO KOPHEN JIMHEMHOIO yPaBHEHUS,
pelieHre JIMHEeHbIX ypaBHeHUH. CocTaBieHHWE YpaBHEHUH MO YCIOBUIO 3ajauyu. PemeHue
TEKCTOBBIX 3a/1a4 C MOMOIIbIO YPABHEHUH.

Jlunetinoe ypasuenue ¢ 08ymsa nepemernvimu u e2o epagux. Cucrema aByX JTHHEHHBIX
YpaBHEHHM C AByMs MEpeMEHHbIMU. PernieHue cuctemM ypaBHEHUU CTOCOOOM MOJICTAHOBKH.
[Tpumeps! pelieHuns: TEKCTOBBIX 33/1a4 ¢ MOMOIIBI0 CUCTEM YpaBHEHUH.

Koopounamowt u cpagpuxu. Oynkyuu

Koopannarta Touku Ha npsiMon. UuciioBble TPOMEXKYTKH. PaccTosiHue Mexy AByMs
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TOYKaMU KOOPJAUHATHOM MPAMOM.

[IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa TOYKU Ha
KOOpJAMHATHOH miockocTu. IIpumMepsl rpadukos, 3ananHbix Gopmynamu. YreHue rpapukos
pEANBHBIX 3aBUCUMOCTEN.

[lonstue dynkuuu. I'padux dynknun. CpoiictBa (yHKuui. JluneitHas (yHkuud, eé
rpapuk. I'padux ¢ynkuuu y = kx + b. Ipaguueckoe pewenue nuneiinvix ypasHenuil u
cucmem TUHEUHbIX YPABHEHU.

8 KUIACC

Yucna u eviyucnenus

KBaapatueiii kopenb u3 uucna. [lowamue 06 uppayuonanvHom yucie. /Jecamuunbie
npubIUdMICeHUSA UppayuoHatbrulx yucen. CBolcTBa apupMETHYECKUX KBAJIPATHBIX KOpPHEH U
UX TpUMEHEHHE K TMPeoOpa3oBaHUIO YHUCIOBBIX BBIPAXKEHUM UM BBIYUCIICHUSIM.
eiicmeumenvHuie uucia.

CreneHb ¢ LeTbIM MOKa3aTeseM U e€ cBoricTBa. CTaHAapTHAs 3alKCh YUCIa.

Anzebpauueckue svlparxcenus

KBaapatublii TpéxunieH; pa3ioKeHHWe KBAJAPATHOrO TPEXUWIeHA HA MHOXKHUTEIH.

Anre6panueckast 1poOb. OCHOBHOE CBOWCTBO ajredOpanyeckoil apooOwu.

CnoxxeHue, BBIYMTAHUE, YMHOXEHHUE, JelieHue aireOpaumdeckux npoOeil. PanmonanbHbIe
BBIpKEHUS U UX TTpeoOpa3oBaHue.

Ypaenenusa u nepasencmea

KBagpatnoe ypaBHeHue, QopMmylia KOpHEW KBaJgpaTHOrO YypaBHEHUs. 1eopema
Buema. Pemenue ypaBHEHHH, CBOISIIMXCS K JMHEHMHBIM M KBaJpaTtHbIM. [Ipoctenmme
IpOOHO-paIMOHANIbHBIE YPaBHEHUS.

I'paghuueckan unmepnpemayus ypasHenuu ¢ O08YMSA NEPEMEHHbIMU U CUCTIEM
JIUHEUHBIX YPAGHeHUll ¢ 08yMs nepemeHHvimu. IlpuMepbl pelieHusi CUCTEM HEJIMHEHHBIX
YPAaBHEHHM C IBYMs IIE€PEMEHHBIMH.

Perrenrie TeKCTOBBIX 3a71a4 anreOpanyeckuM CIiocoOOM.

YuciioBele HEpAaBEHCTBA M MX CBOWCTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OAHOW MepeMeHHOU. CUucTeMbl
JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

Dynkuyuu

[Tonstue Pynkruu. O6macTh ONpeIETCHUST 1 MHOKECTBO 3HAUYCHUN (PYHKITUH.
CriocoOsb1 3amanust GyHKITUAN.

I'padux pynxkuun. Urenne cBoiicTB ¢pyHKIuu mo e€ rpaduky. [Ipumeprsirpadukon
(GYHKITUH, OTpaXkaroINX peaibHbIE MTPOIIECCHI.

@DYHKITNH, ONKCHIBAIOIINE MPSMYIO0 U 00paTHYIO TPOMOPIIMOHATILHEIE

3aBUCUMOCTH, UX Tpaduku. Oynkuun y = X2y = X3,y = XY =K Fpa(éuqeacoe

peuieHue YpasHeHull U CUCmeMm YPasHeHUll.

9 KUIIACC

Yucna u evlyucienusn

JleiicTBUTEIbHBIE YHCJIA

PanvonanpHBIe YHWCHA, UPPAYUOHATbHBIE HUCIA, KOHeUHble U OecKOoHeuHble
Odecamuunvle Opoou. MHooicecmeo OelicmeumenvHulX yucen, O0etCmeUumelbHble YUcid Kax
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beckoHeunvle Oecamuynvle Opoou. Bzaumno 00HO3HauHOEe coomeemcmeue MeHcoy
MHOAHCECMBOM OeUCBUMENILHBIX YUCEN U KOOPOUHAMHOU NPSAMOII.

CpasHnenue  OelicmeumenvublX  uucen,  apugpmemuveckue  Oelucmeus ¢
OeticmeumenbHbIMU YUCTAMU.

N3mepenusi, npudInzKeHUS, OLIEHKH

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, IITUTEIbHOCTh MPOLIECCOB BOKPYKAIOLIEM
MHpE.

[TpuOnuxEénHoe 3HaYECHUE BEIMYHMHBI, TOUHOCTh NpHUOIMKEeHUs. OKpyrieHueuucen.
IIpukuaka u onieHKa pe3yabTaTOB BEIYMCICHUM.

Ypasnenusn u nepasencmea

YpaBHeHUs C OAHOH NepPeMEeHHOI

JIuneliHoe ypaBHeHHUeE. Perenue ypaBHEHU, CBOASIIMXCS K TUHEHHBIM. KBaapaTtHoe

ypaBHEHUE. PemieHne ypaBHEHUH, CBOISIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepul peuienus ypagHeHuu mpemveu U 4emeepmon
cmenemeu pasioHceHuem Ha MHONCUMEU.

Pemenue apoObHO-paliMoHanbHbIX ypaBHeHUH. Pemenue

TEKCTOBBIX 33/1au ajredpandyeckum mMetoioM. CucremMbl

YPaBHeHUM

VYpaBHeHUE C IBYMs MEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem JIBYXJIUHEUHBIX
yYpaBHEHUMN C AByMs NEPEMEHHBIMU. PellleHne CUCTeM JBYX YpaBHEHHWH, OJTHO U3 KOTOPBIX
JUHENHOe, a Jpyroe — BTOpOM cTeneHu. ['paduyeckas WHTEpHIpETanusi CHCTEMbI
YPAaBHEHUU C IByMS IIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckiuM CriocoOOM.

HepaBencrBa

HucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienve nuHENHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM. Pelienue cucteM JTMHEMHBIX
HEpaBeHCTB ¢ OJHOW mepemeHHoW. KBaapartHele HepaBeHcTBa. [ 'paduyeckas
UHTEpIIpEeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMU.

Dynkuyuu

Ksampatuunas ¢yskius, e€ rpaduk u cBoiictsa. [lapabona, KOOpIUHATHIBEPIIUHBI
napadoJibl, 0OCh CAMMETPHH MTapadoJIb.

I"'paduku GyHKIMiA: y = kx, y = kx + b, y = X2
y = xy¥y= ka-Hx CBOMCTBA.

Yucnoewvie nocnedosamenvbHocmu

Omnpenenenue u cocoObl 3aJaHUSI YUCJIOBBIX MOCJIEI0BATEIbHOCTEN

[lonsiTHe  YKMCIOBOM  MOCHEAOBATENBHOCTU.  3aJaHUE  IOCJIEIOBATEIbHOCTH
peKyppeHTHOH dopMynor u GopmyIoi N-To YieHa.

ApupmMeTnyecKas 4 reoMeTpUYECKas MPOrPeccuu

Apudmernyeckas u TeoMeTpuyeckas mporpeccuu. Dopmynbl  N-To  4ieHa
apuPMETHIECKON 1 TEOMETPUUIECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

H3zo00padicenue unenos apughmemuueckoi u 2eoMempuieckou npocpeccuii. mouKkamu
Ha KoopouHamuou niockocmu. Jlunetinoiii u 3xcnonenyuanvhsiii.  pocm. ClodicHble
npoyenmul.

Conepxxkanue yuyeOHoro kypca «I'eomerpusp (1mo roxam o0y4deHus)
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7 KIIACC

Havanbaeie noHsAtus reomerpuu. Touka, mpsmas, OTpPe30K, Jyd. Yroia. Buael yrios.
BeprukaneHble U cMmexHble yriabl. buccekrpuca yrna. JlomaHas, MHOIOYroJIbHUK.
[TapannenbHOCTD U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

Cummempuunvie gueypvi. OcHosuble ceoticmea ocesou cummempuu. Ilpumeps
CUMMETPHUHU B OKPYKAIOLIEM MUpE.

OcHogHble NOCMPOEHUs C NOMOWBIO YUPKYTIA U TUHEUKU.

Tpeyronpnuk. BricoTa, Meauana, OucceKkTpuca, UX cBoicTBa. PaBHOOenpeHHBIN U
PaBHOCTOPOHHUM TPEYroJabHUKU. HEpaBeHCTBO TPEYroJIbHUKA.

CBolicTBa W MNpU3HAKKM PABHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NpHU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yrioB TPeyroJIbHHKA.
Bremnue yribl TpeyrojabHHUKA.

[IpssMoyTOnbHBIN TpeyroJbHUK. CBOMCTBO MEAMAHBI MPSMOYTOJBHOIO TPEYTOJIbHUKA,
IIPOBEAEHHON K runoreHyse. lIpuzHaku paBeHCTBa MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpstmoyToJibHBIN TpeyroiabHuK ¢ yriiom B 30°.

HepaBseHcTBa B reoMeTpum: HepageHcmeo mpeyeoiibHuKa, HEPAaBEHCTBO O JUJIMHE
JIOMaHOM, Teopema 0 OoJbIeM yriie U OoJbllel CTOPOHE TpeyrojabHuKa. [lepnenaukynsp u
HAKJIOHHAS.

T'eomempuueckoe mecmo mouex. buccekTpuca yria u CEpeAMHHbBIN NEPIICHAUKYIIAP K
OTPE3KYy KaK F€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTh U KpYI, XOpAa W AUaMETp, UX CBOMCTBA. B3auMHOEe pacnoyioxeHue
OKpYKHOCTH U TipsiMoi. KacaTenbpHast n ceKymas K OKpy:KHOCTU. OKpYKHOCTb, BIMCAHHAs
B yroJl. Biucannas u onucanHasi OKpY>KHOCTH TPEYIrOJIbHUKA.

8 KVIACC

YerbipéxyronbHuku. [lapammenorpamm, ero npu3sHakd U CBOMCTBA. YacTHbBIC Cllydau
napajyiesiorpaMMoB  (TMPSMOYTOJIBHUK, pOMO, KBajapar), WX TNPHU3HAKK ¢ CBOMCTBA.
Tpanenus, paBHOOOKas Tpameus, e€ CBOMCTBa U Mpu3HaKu. [IpsaMoyroiapHas Tpamemnus.

Memoo yosoenus meouanwl. llenmpanvruas cummempus.

Teopema Daneca u meopema 0 nponopyuoHaivbHvlx ompeskax. CpelHUE IUHUU
TPEYroJIbHUKA U Tpaneuuu. Llenmp macc mpey2onvHuka.

Ilooobue  mpeyeonvuukos,  kodgppuyuenm  noooodus.  Ilpuznaku  nodobus
mpey2onbHukos. llpuMenenne mogo0us Mpu PelIeHnN MPAKTUISCKUX 3a/1a4.

CeoiicTBa muomanei reomerpudeckux ¢Guryp. DopMynbl IS TUIONIAIA
TpEYroJibHUKa, MapayenorpaMmma, pom6a u tpamenun. OTHOIIEHNE TUIOMIACH MOT00HBIX
buryp.

Boluncnenue miomanaeid TpeyrojbHUKOB U MHOTOYTOJIbHUKOB Ha KJeT4aToiOymare.

Teopema Iludaropa. [lpumenenne Teopemsl [Tudaropa nmpu pemeHnr IPaKTAIECKUX
3a7a4.

Cunyc, KOCHHYC, TaHT€HC OCTPOr0O yrja MOpsIMOYTOJBHOTO TPEYTrOJbHUKA.

OCHOBHOE TPUTOHOMETPHUECKOE TOXKIeCTBO. TpuroHoMmeTpuueckrue QyHkiuu yriios B 30°,
45° u 60°.



Brnicannble U LiEeHTpanabHbIE YIVIBL, YTOJI MEXKY KacaTeIbHON U XOPAOU. Y IIIbl MEXKIY
XOpJaMyd U CEKyIIMMHU. BriucanHble M ONMCaHHBIE YETBIPEXYTOJIBHUKU. B3aumuHoe
pacnonoxeHue AByX OKpyxHocTed. Kacanue okpyxHocred. O0Imue KacaTeabHble K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrioB ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. DOPMYIIBI IPUBEICHUSI.

Pemenue tpeyrosbHuUKOB. TeopeMa KOCHHYCOB U TeOpemMa CUHYCOB. PerieHue
MPAaKTHYECKUX 3a7a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [lo0obue coomeemcmeenHvix I1eMeHMO8.

Teopema o npoussederuy Ompe3Kos Xopo, meopemvl 0 NPOU3IEEOCHUY OMPE3KO8
ceKywux, meopema o Keaopame KacameibHoll.

Bektop, anmuHa (MOIynb) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HarpaBJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTEPAIlUU HAJ
BEeKTOpaMu. Pa3ioxeHue BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTOopaMm. KoopauHaTsl
BekTOpa. CKalsIpHOE MPOW3BEICHUE BEKTOPOB, NMPUMEHEHHE Ui HAXOXKICHUS JIUH H
yTJIOB.

JlekapTOBbl KOOPAWHATHI Ha TUIOCKOCTH. YpasHueHus npsamou M OKPYKHOCTH B
KOOpJMHATAX, TEpeCeUYeHne OKPYKHOCTEH U TpsAMBIX. MeEToJ KOOpJauHAT U  €ero
pYMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [lJIMHA OKpYKHOCTU. I'pasycHast u paauaHHasMepa
yIi1a, BBIYMCIEHUE JUIMH IyT OKpYyx)HocTel. [Inomane kpyra, cekTopa, cerMeHTa.

Heuoicenuss  naockocmu  u - 8HympenHue cummempuu  Queyp  (d1emeHmapHule
npeocmasnenus). Ilapannenvusiii nepernoc. Ilosopom.

Conep:xxanune y4eOHOro Kypca «BeposiTHOCTL M CTATHCTHKA» (110 roJaM 00y4YeHus )

7 KUIIACC

[IpencraBneHne MaHHBIX B BUAE TAONHI], IUarpaMm, rpadukoB. 3amoJHEHUE
TaOJIUIl, YTEHHE WM TOCTPOCHUE JUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Utenue rpaduKoOB pealbHBIX NpoleccoB. M3piedueHne wuHGOpMAUM W3 AUATPAMM |
TaOJIMII, UCIIOJIH30BAHUE M MHTEPIIPETAINS JTaHHBIX.

OmnucarenbHas CTaTHCTHKA: cpeaHee apudmeTHdeckoe, MeauaHa, pa3Max,
HauOoJbIIee M HAaUMCHBIIIEE 3HAUYCHHMS HAOOpa YMCIOBBIX JAaHHBIX. [IpuMmepsl ciydaitHOM
M3MEHYUBOCTH.

Cnyyatinolti  9xcnepumenm (onvlm) u ciaydaiHoe cobvimue. Beposmnocmov u
yacmoma. Ponv manosepoamuulx u npaxmuiecku 0OCMOBEPHbIX COObIMULL 8 NpuUpooe U 8
obwecmee. Monema u uzpanbHas KOCmo 6 meopuu 6eposmHocmel,

I'pagh, eepwuna, pedbpo. Cmenensv eepuwiunvl. Hucno pébep u cymmapHas cmenems
sepuur. IIpeocmaenenue o ceaznocmu cpagpa. Llenu u yuknv. Ilymu 6 epagax. Obxo0
epaga (3tinepos nymv). Ilpeocmasnenue 06 opuenmuposanrHom epagpe. Pewenue 3aoau c
nomouwvro 2paghos.



8 KVIACC

[IpencraBiieHne JaHHBIX B BUJIE TaOIULI, AUArpaMM, rpaduKos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBa, MOAMHOXKECTBO. Omnepanuu HajJ MHOKECTBAMU:
oObeMHEHUE, IepecedyeHue, pAononHeHue. CBoWcTBa omepauuid HaJg MHOXKECTBAMM:
MEePEMECTUTENIBHOE, COYEeTaTeNIbHOE, paclpelenuTesbHoe, BKIoYeHusa. Mcnonb3oBaHue
rpaduuecKkoro MpeaCcTaBICHUs MHOXKECTB JUIsl OMMCAHUS PEaIbHbIX MPOLECCOB U SBIICHUM,
IIPU pELICHUU 3a/]a4.

Hzmepenue pacceusanus oanmvix. [ucnepcus u cmanoapmuoe OmkKIOHeHUe

YuUC08bIX HAOOPOS. /luazpamma pacceusanusl.

DneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CiydaitHele coObiTus. BepostHOCTH
coObITHN. OMBITHI ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU. CIydaiiHbIN BBIOOD.
CBsi3b MEX]Iy MaJIOBEPOSITHBIMU M TPAKTUUYECKU JTOCTOBEPHBIMU COOBITUSAMH B TPHUPOJIE,
00I1IeCTBE U HaYKe.

epeso. Ceoiicmea oOepesvbed: eOUHCMBEHHOCMb NYmU, CYujecmeosanue eucsadel
BEPUIUHDBL, CB53b MEIHCOY YUCTIOM Gepuiul U yuciom pébep. llpasuno ymuooicenus. Pewenue
3a0a4 ¢ NOMowwbIo epagos.

IIpomueononooicuvie coovimus. [Juacpamma Oinepa. Obvedunenue u nepecedeHue
coovimuti. Hecoemecmnvie coovimus. @opmyna cnoxcenusi eeposamuocmeu. Ycnoeuas
geposimuocms.  Ilpasuno  ymuoowcenus. Hezasucumvie coovimus. Ilpedcmasnenue
aKcnepumenma 8 sude oepesa. Pewenue 3a0ay na naxoscoenue seposmuocmell ¢ NOMOUWbIO
oepesa CayualHo20 IKCnepumenma, ouazpamm Jiiepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUAE TaOIMII, TUarpaMm, rpaduKoB, UHTEPIPETALIHS
naHHBIX. UTeHne u mocTpoeHue Tabmaull, Auarpamm, rpaduKoB MO peaJbHbIM JaHHBIM.
[TepectanoBku u (akropuan. CoyeTaHus U YHCIO COUYETAHUU. TpeyeonbHuK
Ilackans. Pemenue 3a1ad ¢ UCIOIb30BaHUEM KOMOMHATOPUKHU.
l'eomempuueckas eepoamnocmo. CryuatiHblil  66100p MOYKU U3  Queypbl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHIU.
Ucneitanne. Ycnex u Heynaya. Cepust ucnbeiTaHuid g0 nepBoro ycmnexa. Cepus
ucneiTannii bepaymm. BeposTHoCTH cOOBITHIA B cepyu UCTIBITaHUN bepHysuim.
CrnyyaiiHas BeJIMUMHA M paclpe/ielieHHe BEpOosiTHOCTE. MaTeMaTnueckoe 0XuaaHue
n gucnepcud. IlpuMepbl MaTeMaTHYECKOro OXHAAHUS KAaK TEOPETUYECKOTO CPEIHETO
3HAYEHUsI BEJIIMYMHBI. MaremaThueckoe OXKHUIAHUE WU JHUCIEPCUs] CIyYallHOM BEJIWYMHBI
«UHCIJIO YCIEXOB B CEPUM UCIIBITAHUN bepHymim».
[lonsiTue o 3akoHe OoJblIKMX yucen. M3mepeHne BEpOATHOCTEN C MOMOMIBI0 YaCTOT.
Ponb u 3HaueHue 3akoHa OOJIBIINX YUCE B IPUPOJIE U OOIIECTBE.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUHEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNMA
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JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBAalMsl K OOYYEHUI0O MaTe€MaTUKEe M IIeJICHANPaBICHHOW [O3HABATEIbHOMN
NeSATENbHOCTH;
MOBBILLIEHUE YPOBHS CBOEH KOMIETEHTHOCTU 4YEpe3 MPaKTUYECKYIO JAeATEIbHOCTD,
TpeOyIOLyI0 MaTEMAaTUYECKUX 3HAHUN, B TOM YHCIIE YMEHUE YUUTHCS Y APYTHUX JIOJEH;
CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYallMi0, OBITb TOTOBBIM JCHCTBOBaTh B
OTCYTCTBME TapaHTUH ycIexa;
cnocobHocTh oOyuaronuxcst ¢ 3[IP k oco3HaHUIO CBOMX AEPUIMUTOB U MPOSBICHUE
CTpEMJICHUS K UX IIPEOJI0JICHHUIO;
CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTABUTH JOCTUKUMBIC LIETIH;
yMEHHE pa3inyaTh Yy4eOHble CHUTyallud, B KOTOPBIX MOXHO JEHCTBOBAThH
CaMOCTOSITEJIbHO, U CUTYallUM, TJe CIEAYeT BOCIIOJIb30BAThCS CIPABOYHON MH(pOpMAIIUEi
WIN JPYTUMHU BCIIOMOTATeIbHBIMU CPEICTBAMH;
CIIOCOOHOCTh IEPEHOCUTD MOJYUEHHBIE B X0/1€ 00yUEHHUS 3HAHUS B aKTyaJIbHYIO
CUTYaIuIo (MpU pelIeHUH KUTSHCKUX 3a/1a4, TPEOYIOMINX MaTeMaTHYECKUX 3HAHHH );
CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX W MMpaBUiIaX MPOBEACHUS
IPOMEXKYTOUHOW U UTOTOBOM aTTeCTaIlH,
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

Osnadenue ynugepcanbHoIMu y4eOHbIMU ROZHABAMEIbHLIMU 0CUCHBUAMU:

YCTaHABIMUBATh  MPUYUHHO-CICJACTBEHHBIE CBA3M B  XOJ€  YCBOCHHS
MaTEMaTUYECKOTO MaTepHana;

BBISIBJIATH NEPUIUT JaHHBIX, HEOOXOJUMBIX IS PEIICHHs MOCTaBICHHOW3a auH;

C TIOMOIUIBIO YUHUTENSI BBIOUPATh CIIOCO0 pellIeHrs MATEMAaTUYECKON 3a/1auu
(cpaBHMBATh BO3MOKHBIE BAPUAHTHI PEIICHMUS );

OPUMEHSITh M TpeoOpa3oBbIBaTh 3HAKHM W CHUMBOJIBI B XOJI€ PEIICHUS
MaTEeMaTUYECKUX 3a/a4;

yCTaHABJIMBATh UICKOMOE U JIAaHHOE TIPU PEIICHUH MaTeMaTHUYeCKOM 3a1a4i; TOHUMATh

¥ UHTEPIPETUPOBATH MH(DOPMAIUIO PA3IMYHBIX BUAOB U (HOPM
MIpEeACTaBICHNUS;

WJUTIOCTPUPOBATH PelllaeMble 3a/1a4u rpadudecKuMu cxemamu; 3P pekTuBHO

3aIlIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

MOHUMAaTh W WCIIOJIB30BAaTh MAaTEMAaTUYECKHE CPEJCTBAa HarBIAHOCTH (Tpadukw,
auarpaMMbl, TaOJNWIBI, CXeMbl W JAp.) JUIsl  WUIIOCTpallid, WHTEepIpeTaluy,
apryMeHTtanuu.OBnajieHue YHUBEpCAIbHBIMU y4eOHBIMH KOMMYHUKATUBHBIMH
JNICUCTBUSAMU:

OpPraHU30BBIBATh Y4EOHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEILHOCTh CYIUTEIIEM
Y CBEpCTHHKAMHU B MPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBAaTh M HAXOAUTH OOIIHE CIIOCOOBI pabOThI, paboTaTh B TPYIIIE:
HaXOJUTh 00Iee perieHne M pa3pemarbh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIMHA U
yu€Ta MHTEPECOB; CIyllaTh MapTHEpa; (PopMynupoBaTh, apryMEHTHPOBATH U OTCTAUBATh
CBOE MHCHHUE;

MIPOTHO3UPOBATh BOBHUKHOBEHUE KOH(JIMKTOB MPU HAJUYUU PA3HBIX TOUEK3PEHUS U
paspeiiatb KOH(MIUKTHI HA OCHOBE Y4€Ta UHTEPECOB U MO3UIIUM BCEX YUaCTHUKOB;
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apryMEHTHPOBATh CBOIO MO3UIIUIO0 U KOOPJUHUPOBATH €€ C MO3ULIUSIMU MAPTHEPOB B
COTPYJHUYECTBE MPU BhIPAOOTKE OOIIETO PEIICHHUS B COBMECTHOM JAESATEIbHOCTH;

BBITIOJIHATH CBOIO 4YacTh pabOThl, JOCTUraTh KA4YECTBEHHOTO pe3yjbTara |
KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMH WICHAMHU KOMAaH/]IbL;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MIPOIYKT.

Osnadenue ynusepcanvbHoIMu y4eOHbIMU PECYIAMUGHBIMU OCUCTGUAMU:

CTaBUTh II€JIM, BLIOMpATh W CO3/aBaTh aJTOPUTMBI [JiI pEUICHUs Yy4eOHBIX
MaTeMaTUYeCKUX NpooIieM;

IJIAHUPOBATh M OCYIIECTBIISTH JIESITEIBHOCTh, HAMPABJICHHYIO Ha pEIICHUE 3a7a4
HCCIIEIOBATEIBLCKOTO XapaKTepa.

dbopmynupoBaTh U YIEpKUBaTh y4yeOHyIO 3ajady, COCTaBJSITh IUJIaH U
IOCJIEA0BATEIbHOCTh JCHUCTBUM;

OCYIIECTBIIATh KOHTPOJIb IO 00pa3ily M BHOCUTh HEOOXOJIUWMbIE KOPPEKTHBBI;

KOHTPOJIMPOBATH MPOIECC U Pe3yJIbTaT yUeOHOM MaTeMaTHYeCKOM
NeSATeNbHOCTH;

aJIcKBaTHO OIICHUBATh NPABUIBHOCTh WJIM OIIMOOYHOCTh BBITIOJIHEHUS YYEOHOM
3a/1a4d, €€ OOBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ pellieHus;

CIMYaTh CHOCOO0 JEWCTBHS W €ro pe3yjibTaT C 3aJaHHBIM 3TAJIOHOM C IIEJbIO
OOHapyXeHUs OTKJIOHCHUHM M OTJIUYUN OT dTAJIOHA.

PEeABUIETh TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH YU4eOHOH 3a1a4H;

MOHUMATh TPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMbI pe3yabrat
NESITENbHOCTH, OMNPENENsITh TO3UTUBHBIE UW3MEHEHHMs U HampaplieHus, TpeOyromme
nanbHenIen padoThl;

PETYJIHPOBATH CIIOCOO BBIPAXKEHUS SMOIUH.

INPEJMETHBIE PE3YJ/IbTATBI

PesynpTaThl ocBoeHus yuyeOHoro mpeamera «MatemaTuka (BKIIOYas anreopy,
T€OMETPHUIO, BEPOSITHOCTb W CTAaTHUCTHKY)», paClpeAesieHHbIE IO TojaM OOy4eHHs,
GbopMyNHpYIOTCA 1O TPHUHIMMIY 100aBICHHUS HOBBIX PE3yJbTAaTOB OT roja K TOIY, yKe
Ha3BaHHBIE B IPEABIAYIIMX T'OJaX MO3ULIMH, KaK MPABUIIO, TOCIOBHO HE MOBTOPSIIOTCS, HO

YUHUTBIBAIOTCS (PE3yJIbTAThl OYEPEAHOTO TOJA [0  YMOJIYAHHIO BKIIOYAIOT PE3YJIbTaThI

MpEeAbIIYIINX JIET).

OcBoenue yueObHoOro kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIbI TOJIPKHO
obecrieurBaTh JTOCTHKEHHUE CIICTYIOMNUX MPEIMETHBIX 00pa30BaTEIbLHBIX PE3yIbTaTOB:

5 KIIACC

Yucna u eviuucnenusn
OpueHTHpOBaThCS B MOHATHUIX U ONIEPUPOBATh HA 0230BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHU C HATYPAJIbHBIMU YHUCIAMU, OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHU.
CpaBHUBaTh M YHOPSAOYMBATH HATypaJibHbIE YKCIIA, CPAaBHUBATh B MPOCTEHIINX
ciIy4asix OOBIKHOBEHHbBIE IPpOoOH, AECATUYHBIE TPOOH.
COOTHOCUTH TOUKY HAa KOOPJMHATHOM (YMCIIOBOM) MPSAMOM C COOTBETCTBYIOLIHUM €il
YHCJIOM U U300pakaTh HATypaJIbHbIC YHCIIA TOUKAMU Ha KOOPAUHATHOMN (YMCIOBOM ) IPSIMOIA.
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Boinonusate  apudpmeTnyeckue  ASHCTBUSL C  HATypaIbHBIMU — YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEUILINX CIIydasIX.

BoIlonHATh TPOBEPKY, NPUKUIKY pe3yJbTaTa BBIYUCICHUMH.

OKpyrasTh HaTypajdbHbIE YUCIA.

Pewenue mexcmoswix 3a0au

Pemate TekcTOBblE 3aaud  apUPMETHUYECKHUM CIOCOOOM W C  IOMOUIBIO
OpPraHW30BaHHOT'O0 KOHEUHOI0 Mepedopa BCeX BO3MOKHBIX BAPUAHTOB (IIPU HEOOXOIUMOCTH
C HaNpaBJIAIOIIEH TOMOIIIBIO).

Pematpe 3amaum, coiepkalive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTb,
BpEMS1, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTH (P HEOOXOAUMOCTU CUCIIOJIb30BAaHUEM
CIPABOYHOIN MHPOPMALIHH).

Hcnonb3oBaTh KpaTKHUE 3aIIUCH, CXEMBbI, TAOJIUIbI, 0003HAUYECHUS IPU PEILICHUN 3a]1a4.

[lonb30BaThC OCHOBHBIMM €JIMHULIAMHU M3MEPEHUS: LEHBbI, MAacChl; PacCTOSHMS,
BPEMEHM, CKOPOCTH; BBIpaXaTh OJHU €IWUHUIIBI BEJIMYMHBI 4Yepe3 Jnpyrue (mpu
HEOOXOJUMOCTH C OIOPOi Ha CIIPABOYHYIO HH(POPMAIIUIO).

W3BnekaTs nHQOpMaLIKIO, TPEACTABICHHYIO B Ta0JiMIle, HA CTOJIOYATOM AMarpamme,
UHTEPIPETUPOBATH MPECTABICHHbIC TAHHBIE, UCTIOJIb30BATh JaHHbIC MPUPEIICHUH 3a/1a4.

Hacnaonan zeomempus

[Tonb30BaThCS TEOMETPUUYECKUMU TMOHATUSIMHU: TOUYKA, MpsAMasi, OTPE30K, Jyd, YroJl,

MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT.

[IpuBoUTH MpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPa, UMEIOIMNUX (HOPMY U3YUEHHBIX
reOMETPUYECKUX QUryp.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, TpPH HEOOXOJIMMOCTH II0 BHU3YyallbHOM oOmope,
CBSI3aHHYIO C YIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YToJl, BEpIIMHA, CTOPOHA,
JIMaroHajb; C OKPY>KHOCTBIO: PaJInyC, AUAMETP, LIEHTP.

N300paxkaTh M3y4eHHBIE TeOMETpUUYecKre (DUTypbl HA HETMHOBAHHOM W KJIETYaTON
OyMmare ¢ TOMOUIBIO HUPKYJISI ¥ IMHEHUKH (ITOCJIe COBMECTHOT'O aHAJIN3a).

HaxoauTe JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHEM C MOMOIIBIO JTUHEHKH,
CTPOUTH OTPE3KH 3aJIaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTH 33JIaHHOTO pajinyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YIJIOB TMPSMOYIOJIbHMKA, KBajapaTa Mg HX
MIOCTPOCHMSI, BEIYMCIICHUS TUIOMIAIN U TIEpUMETpA.

Boruncnares  mepuMmeTp W IUIOHIaAb  KBaApara, MPSMOYTOJIbHHKA,  (Quryp,
COCTaBIICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM 4YHclie (Uryp, n300paxEHHBIX Ha KJIETYATOU
Oymare.

[Tonb30BaThCS OCHOBHBIMH METPUYECKUMU €IMHHUIIAMU U3MEPEHUS JJINHbI, TIONIAIH;
BbIpakaThb OJIHM €IMHUIBI BEJIUYHMHBI 4yepe3 Jpyrue (Mpu HEOOXOJUMOCTH C OMOpOil Ha
CIIPaBOYHYIO HH(OPMAITHIO).

Pacno3naBath napamienenunes, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PEOpO
rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS Napasuiesienuneaa, Kyoa.

Beraucnars 00bEM Kyba, mapasienenurena mo 3aJaHHbIM U3MEPEeHHSIM (C OTIOpoil Ha
aJIrOpUTM Y4eOHBIX ACHCTBHIN), MOJIB30BATHCA €AMHUIIAMHU U3MEpPEHHS 00bEMA.

Pemlatb HecnmokHblE 3aJjayd  HA U3MEPEHUE TEOMETPUYECKUX BEIUYMH B
MPAKTUYECKUX CUTyaluax (Ipu HEOOXOJMMOCTH C BU3YaJIbHOU OMIOPOM).

6 KJIACC
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Yucna u eviuucnenusn

OpueHTUpOBaThCS B TMOHATHSAX M ONEpPUPOBaTh Ha 0a30BOM YypOBHE TEpPMHUHAMH,
CBSI3aHHBIMHU C PA3UYHBIMU BUJAAMU YUCET U CLIOCO0AMHM MX 3aMKUCH, IEPEXOIUTH (€CIU ITO
BO3MO3KHO) OT OJTHOM (hOpPMBI 3aMKCH YKCIIa K APYTOM.

CpaBHUBATh M yMHOPSIOYUBATH II€JIbI€ YKCIIA, OOBIKHOBEHHBIE U JCCATUYHBIE POOH,
CpaBHMBATh YMCJIA OJHOTO U PAa3HBIX 3HAKOB.

Boinonusate apudmeTndyeckue JEUCTBUS € HATypaJbHBIMM U LEIBIMH YHCIIAMH,
OOBIKHOBEHHBIMU M JCCATUYHBIMU JIPOOSIMHU, TOJOXKHUTECIbHBIMU UM OTPUIATEIBHBIMU
YUCIIaMHU.

BbunCHATh 3HAYEHMS YHMCIOBBIX BBIPAKEHHM, BBINOJHATH NPUKUAKY W OLEHKY
pe3yibTaTa BBIYMCICHUH; BBIMOJIHATH MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHUN Ha OCHOBE
CBOMCTB apuU(PMETUUECKUX JICHUCTBUH.

COOTHOCHUTH TOYKY Ha KOOPAMHATHOM NPSMOM C COOTBETCTBYIOUIMM €M UYHMCIIOM U
n300pakaTh YKMCJIa TOYKAMHU Ha KOOPJMHATHOM MPSIMOM, HAXOUTh MOYJIb YUCIIA.

COOTHOCHUTH TOYKM B MPSMOYTOJIBHOW CHCTEME KOOPJIWHAT C KOOpJAWHATAMU STOM

TOYKH.

OkpyryisITh  LIENIbIE  YHUCIAa W JIECATUYHBIE Jpodu (mo oOpasily), HaxOIUTh
npUOTMKEHUS YHCETT.

Yucnoevie u OyKeeHHbBIE GbIPAICCHUS

OpueHTUpOBATHCSI B TMOHATHAX M ONEPUPOBATh Ha 0a30BOM YypOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3allUChIO0 CTETCHU YHWCIA, HAXOAUTh KBaJApaT M KyO 4HCIIA, BBIUUCIATH
3HAYEHUS MTPOCTEMIINX YNCITOBBIX BBIPAKEHUH, COAEPIKAIINX CTEIEHU.

[Tonb3oBaThCs MpU3HAKAMH JIETUMOCTH (TP HEOOXOAMMOCTH C OTMIOPOM HaaJITOPUTM
paBuja), packiaJblBaTh HATYPAJIbHBIE YHACIIA HA MIPOCTHIE MHOKHUTEIH.

Ilonv306amscs macumabom, COCTABISATE MPOTOPIIUU U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI 711 O00O3HAYEHUs 4YHUCEN TMPU 3alMUCH MAaTeMAaTHYECKHUX
BBIp@KEHUW, HAXOIUTh 3HAYEHUSI OYKBEHHBIX BBIPAXKEHHM, OCYILIECTBISAS HEOOXOIUMbIE
MOJICTAHOBKH M IIpeoO0pa3oBaHus (C OMOPOI Ha alTOPUTM YUCOHBIX ICHUCTBUN).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoewix 3a0au

PemaTe MHOTrOIIaroBbie TEKCTOBBIC 3aJaud apu(PMETUYECKUM CIIOCOOOM C OMOpoit
Ha BOITPOCHBIN ILJIaH.

Pemate mpocreimme 3amadu, CBSI3aHHBIE C OTHOLICHUEM, IMPONOPLUOHAIBHOCTHIO
BEJIUYHH, MPOIIEHTAMU; PEIIaTh TPH OCHOBHBIE 3a]1a4 Ha APOOU U MPOIICHTHI.

Pemate 3amaum, comeprkamue 3aBUCHUMOCTH, CBSI3BIBAIOIIUE BEJIMYMHBI: CKOPOCTb,
BpEMSI, PACCTOSIHHE, 11€Ha, KOJIMYECTBO, CTOUMOCTh; MTPOU3BOIUTEILHOCTD, BpeMsl, 00bEMa
paboThl, HUCHONB3Yyd apuMeTHUecKue eHCTBUA, OLEHKY, TPUKHUIKY; MOJIb30BAThCS
€AMHUIAMH U3MEPEHUS] COOTBETCTBYIOIIMX BEJIMYKH.

CocrtaBisiTh OYKBEHHBIE BBIPOXKEHHUS IO YCJIOBHIO 3aJadyd IOCJIE COBMECTHOIO
aHaJIN3a.

N3Bnekats nH(pOpMaINIO, IPEICTABICHHYIO B Ta0IHIaX, HA JIMHEWHON, CTOI0YATOM
WA KPYTOBOM JuarpaMmax, HHTEPIPETUPOBATH MPEACTABICHHBIE JTaHHBIE; NCMIOJIb30BaTh
JAHHBIC MPH PELICHUU 3a7a4.

[IpeacraBnars uHGOPMALMIO C MOMOIIBIO TaOJUI, JUHEMHOW U cTONOUYATOU
uarpamm.

Haznaonan zeomempus
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[IpuBOIUTH pUMEPHI OOBEKTOB OKPYKAIOLIEr0 MUPA, UMEIOIINX (POPMY HU3yUEHHBIX
F€OMETPUYECKUX TUIOCKMX U MPOCTPAHCTBEHHBIX (UIYp, NpPHUMEPbl pPaBHBIX U
CUMMETPHUYHBIX QUTyp.

N300pakaTh ¢ MOMOILBIO IUPKYJISA, JTUHEHKH, TPAHCHIOPTUPA HA HEJIMHOBAHHOHN U
KJIeTYaTol Oymare H3ydeHHbIE IUIOCKHE TreoMeTpuueckue (GUrypbel M KOH(pUIypaluu,
CUMMETPHUYHBIE (QUTYPHI.

HNmeTp npencraBieHrne 0 TEOMETPUUECKUX MOHATUSAX: PABEHCTBO (QUTYp, CUMMETPUS,
OCb CUMMETPHUHU, LEHTP CUMMETPHUH.

Haxonuths BeIMYMHBI YIII0B U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIVIBI
3aJJaHHON BEJIMYMHBI, I10JIb30BATHCA IIPU PELICHUM 3aJad TIPaayCHOM MEPOU YIJIOB;
pacrno3HaBaTh Ha 4YEpTEXkax OCTPBbIM, NPAMOW, Pa3BEPHYTHIM U TyIOH YIibl.BeluucisTh
JUIMHY JIOMaHOM, IEPUMETP MHOIOYTOJIBHUKA, [10JIb30BaThCI €AMHNLIAMY U3MEPEHUS 1JIMHBI,
BBIPAXaTh OJIHU €AUHUIIBI U3MEPEHUS UIMHBI YEPE3 APYTHe.

Haxonuth, wHCHoONb3ys 4YEpTEKHBIE HHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYyMs
TOYKaMH, OT TOYKHU J10 IIPSAMOM, JUIMHY ITyTU HA KBAaJIPATHOU CETKE.

Boruncnars miomans Guryp, COCTaBI€HHBIX M3 MPSMOYTOJIBHUKOB, MCIOJb30BATh
pazOueHne Ha NPSMOYTOJbHUKH, Ha paBHbIE (DUTYpBI, TOCTPAWBAHUE /O MPSIMOYTOJIbHHUKA;
II0JIb30BaTbCSl OCHOBHBIMU €IMHULIAMU H3MEPEHUsS IUIOLIAJU; BBIPAXKaThb OJHU EIUHUIIBI
U3MEpEHHUsl IUIOIAAU uepe3 Jpyrue (mpu HeoOXOIUMOCTH C OMOpPOM Ha CIPABOYHYIO
uHdOpMaIHIo).

PacriozHaBaTh Ha MOJAENSAX MW U300paXKEHUSAX MUPAMUIY, KOHYC, UMJIMHJIP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILKHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxarth Ha KiIeTyaTol Oymare npsiMOyroJbHbIN Hapajieenumne].

Bbruncnsate 00BEM  MPSAMOYTOJBHOIO Mapajjiesienunena, Kyba, IOJb30BaThCS
OCHOBHBIMHU €IMHUIIAMH U3MEpEeHUs 00bEMa; BbIpaXkaTh OJJHU €AMHULIBI U3MEpPEHUs] 00bEMa
yepes Jpyrue (C onopoil Ha CpaBOYHYIO HH(OPMALIHIO).

Pemrate HecnoXkHBIE 3alaud  HAa HAXOXKIACHHUE TIE€OMETPUYECKUX BEJIMYMH B
NPaKTUYECKUX CUTyalUsIX (IpyU HEOOXOJUMOCTHU C BU3YaJIbHOM OMOpOii).

[INIAHUPYEMBIE ITPE/IMETHBIE PE3VJIbTATBI OCBOEHUA yue6Horo KYPCA
«AJI'EBPA» (ITO 'OJAM OBYUEHMNA)

OcBoenne ydeOHOro Kypca «AnredOpa» Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUS
JOJDKHO  0o0ecneymBaTh JIOCTIDKCHHE CICAYIOIMHUX IPEIMETHBIX  00pa3oBaTEIbHBIX
pe3yJIbTaTOB:

7 KIIACC

Yucna u evivuucnenus

BeimosiHATh, codeTast yCTHBIE M MUChbMEHHBIE MPUEMBI, apu(PMETHUECKHUE TEUCTBHS C
paIrMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HaueHUs YKMCIOBBIX BBIPAKEHUH; NPUMEHSATh Pa3HOOOpa3HbIe CIOCOOBI U
MpUEMBI BBIUMCIICHUS 3HAYCHHWH APOOHBIX BBIPAKEHHH, CONEpKAIUX OOBIKHOBEHHBIC H
JECATHYHBIC TPOOH.

[lepexonuth OT oOnHOW (OpMBI 3amMcu Yucel K JApyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTU B
OECKOHEUHYIO JIECATUUHYIO Apo0b). CpaBHUBATH U YNOPSI0YMBATH PAllMOHAIIbHBIC YUCIA.
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OKpyrIJIATh YncIIa.

BBINOJHATE NPUKUAKY U OLEHKY pPE3yJibTaTa BBIYMCICHUM, OLICHKY 3HAYECHUI
YUCIIOBBIX BBIPAKCHUM.

BbINoaHATE 1EMCTBUS CO CTENEHAMU C HATypadbHBIMU MOKa3aTeJsIMU (C OTIOpOiiHa
CIIPaBOYHYIO MH(POPMAIIHIO).

[IpuMeHATh IPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEINA HATYPaJIbHBIXUUCEIL.

Pemiate  mpocTteiiime  NpaKTUKO-OPUEHTHUPOBAHHBIE  3aJlaud, CBSI3aHHBIE C
OTHOIIIEHWEM BEJIMYHH, IPOMOPLHUOHATBHOCTHIO BEJIUYUH, MPOLIEHTAMU; HHTEPIPETUPOBATH
pe3ynbpTaThl pElICHUs 3aJad ¢ YYETOM OrPAaHUYECHUM, CBSI3aHHBIX CO CBOMCTBaAaMH
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

OpueHTHpOBaTHCS B MOHATHUSAX U ONEPUPOBATH Ha 0A30BOM ypOBHE aireOpanyeckoit
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxomuth 3HaueHuss OYKBEHHBIX BBIpAKEHUW TIPU  3aJaHHBIX  3HAUYCHUSX
NEPEMEHHBIX.

BoinonHsaTe mpeoOpa3oBaHusl IEJIOTO BBIPAXEHHUS B MHOTOWICH MPUBEICHUEM
MOJO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE YMHOXEHHUE OJIHOYJIEHAa Ha MHOTOWIEH MU MHOIOWIEHAa Ha MHOTOYJIEH,
IpPUMEHATH (POPMYJIBI KBajpaTa CyMMBbl U KBajJipaTa pPa3HOCTU (C OMOPON Ha CIPABOUYHYIO
uHdOpMaIHIo).

OcyliecTBIsATh Pa3JIOKEHUE MHOTOWICHOB HA MHOYXUTENHU C MOMOIIbIO BEIHECEHHUSA 3a
CKOOKM  OOIIEro MHOXHUTEN, TPYINIUPOBKU ClAaraeémMbix, MpUMEHEeHHs (opmyn
COKpAIIEHHOTO YMHOXEHUS (C OMOpOH Ha CIPAaBOYHYIO HHPOPMAILIHIO).

[IpumensaTy mpeoOpa3oBaHUs MHOTOUYICHOB [JISl pEHICHUS pa3IWYHBIX 3aJad M3
MaTE€MAaTHKH, CMEXKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEM C  HATypaJbHBIMU  IOKa3aTeJsIMU IS
npeoOpa3zoBaHus BEIPAKEHUI (C OTIOPO HA CIIPaBOYHYIO0 HH(POPMAIIHUIO).

Ypasuenusa u nepasencmea

Pemarp nuHElHbIE ypaBHEHHUS ¢ OJHOW MEPEMEHHOW, MPUMEHSS MpaBuia Iepexoja
OT UCXOJIHOTO YPaBHEHUSI K pPaBHOCHJIbHOMY eMy. [IpoBepsiTh, SIBISETCS JIM YHCIO KOPHEM
ypaBHEHHUS.

Nmets npencraBieHne o rpaguyeckux METoaax MpU PElIeHUH JTUHEHHBIX YPaBHCHHM
U UX CHCTEM.

[TonOupaTh mpuUMepHI Map YKCEN, SBISIONUXCS PEIICHUEM JIMHEWHOTO YPaBHEHUS C
JIBYMSI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TIOCKOCTU Tpa(uK JIMHEHHOTO YPAaBHEHUS C ABYMSI
MEPEMEHHBIMH; TIOTB3YSACh TPaPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

Pemiath cucteMbl ABYyX JIMHEHHBIX YpaBHEHUI C JBYMs MEPEMEHHBIMU, B TOM YHUCIE
rpadudecku (¢ OMopoit Ha ATOPUTM yUEeOHBIX ACHCTBU).

CocraBnsTh (IOCJIE COBMECTHOIO aHajiu3a) W pellaTh JUHEWHOE ypaBHEHUE WU
CUCTEMY JIMHEHHBIX YpaBHEHUI MO YCIOBUIO 3aJa4M, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MTOJyYE€HHBIN PE3YyJIbTaT.

Koopounamot u cpagpuxu. Oynkyuu

N3obpaxkxaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAWHATaM, JIy4Hd, OTPE3KH, HHTEpPBajbl, 3alKHChIBATh YHUCJIOBBIE MPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.
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OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATAaM; CTPOUTH
rpaduku TMHEHHbIX QyHKIMNA. CTpouTh rpaduk GyHknuu Y = KX + b,
OnuceiBaTh € MNOMOMIbIO (YHKUMUNA HW3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU (110
QNrOpUTMY Y4Y€OHBIX JEHCTBUI): CKOPOCTb, BpPEMs, pPACCTOSHUE; II€HAa, KOJHYECTBO,
CTOMMOCTb; TPOU3BOJIUTENBHOCTD, BPEMSsi, 00bEM PabOTHI.
HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[lonumaTte rpadguyeckuil cnocod mpencTaBleHrs U aHaanu3a UHPOPMallUK; U3BJIEKATh
Y MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPAPUKOB PEAIbHBIX MPOIECCOB U 3aBUCUMOCTEM.

8 KVIACC

Yucna u eviuucienusn

Hcnonb3oBaTh HaYaJIbHBIE MIPEJCTABICHUS O MHOYKECTBE ACUCTBUTEIBHBIX YUCEN JJIA
CpaBHEHHUsI, OKPYTJICHUSI U BBIYMCIECHUM;, N300pakaTh JNCUCTBUTEIbHBIE YKCJIAa TOUKAMU Ha
KOOPAMHATHOMN IIPSAMOM.

[TpumensTh OHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOJIUTh KBaJIpaTHbIC
KOpDHHU, WCIOJIB3ysl TIPU HEOOXOJAMMOCTH KaJbKyJATOP; BBHITIOJHATH IPOCTEHIITNE
npeoOpa3oBaHusl BBIPAKEHHM, COJIEpXkKAIUX KBaJpaTHbIE KOPHM, HCIOJB3ysl CBOMCTBA
KOPHEW.

Hcnons3oBaTh 3anucy OONBIIMX M MaJbIX YUCET C MOMOIIBIO JECATHYHBIX IpoOeH U
crernenei yncina 10.

Anzebpauueckue svlparxcenus

[IpyMeHsATh MOHSATHE CTENEHU C IIeJIbIM ToKa3aTeJeM, BBIMOJIHATh MpeoOpa3oBaHuUs
BBIPXKEHUH, COAEPKAIINX CTENEHU C LIEJIBbIM MTOKa3aTeNeM (C UCTIOIb30BAHUEM CIIPABOYHOM
uH(OpMaIIHH).

BbINONIHATE ~ HECNOXKHBIE ~ TOXKJECTBEHHbIE  NPEeoOpa3oBaHUs  PaIlMOHAJIBHBIX
BBIpQOKEHUU Ha OCHOBE IMpaBWJ JEHCTBUNA HaJ MHOTOWICHAMH U alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensaTe TpeoOpa3oBaHUsl BBIPAKEHUW IS PEIICHUS pPa3IUYHbIX 33734 U3
MaTE€MAaTHKH, CMEXKHBIX IPEAMETOB, U3 PEATbHON PAKTUKHU.

Ypasuenusa u nepasencmea

Pemlate nuHelHble, KBaJpaTHbIE YypaBHEHHS (C UCIOJIB30BAHUEM CIIPABOYHOM
uH(OpMAIHN) U PAlMOHATIbHBIC YPaBHEHUS, CBOSIINECS K HUM, CUCTEMBI IByX YpaBHEHUN
C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPABHEHHUM, B TOMUHCIIE
C TpUMeHEeHHeM rpadudecKux MpencTaBleHnil (yCTaHABIUBATh, UMEET JIM YPaBHEHUE WU
CUCTEMAa ypaBHEHUU pEIICHHs, €CTU UMEET, TO CKOJbKO, U Mp.) C ONOpPOH Ha alIropuTM
y4eOHBIX JCHCTBUH.

[lepexoauTh OT CIOBECHOU (HOPMYTUPOBKHU 3a7aud K €€ anreOpandeckoil MOJENH C
IIOMOIIBKD COCTAaBJICHHS YPAaBHEHHS WM CUCTEMbl YpPAaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3a/1a4M MOJIYYCHHBIN pPE3ysbTar.

[IprMeHATh CBOWMCTBA YHMCIOBBIX HEPABEHCTB ISl CPAaBHEHHMS, OLECHKHU; pEUIaTh
JVHEMHbIE HEpPaBEHCTBA C OJHOM NEPEMEHHONM M HMX CHUCTEMBI; J1aBaTh TI'padUUECKYyIO
WJUTIOCTPALMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dynkuyuu
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OmnepupoBaTh Ha 0a30BOM ypOBHE ()YHKIIMOHAIbHBIC MOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYECHUS); ONIPEALATh 3HaUeHUE (DYHKIIMU 110 3HAUCHUIO apTyMEHTa;
ONpeeNsITh CBOMCTBA QYHKIMU O €€ rpaduKy.

Crtpouts rpaduky 31eMeHTapHbIX GyHKIMH Buga , Y = X5,y = X3,y =+/x |y =

k, onmchIBaTH CBOMCTBA YMCIOBON (DyHKIMHU 1O €€ rpaduky (Ipu HEOOXOAUMOCTH C
X

HaIpaBJISIIOUIEH TOMOUIBIO).

9 KJIACC

Yucna u evluucieHu

CpaBHUBATH U YNOPAIOYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Boinonusate apudmernyeckue ACHCTBUS C palMOHAIBHBIMM YWCIAMH, COueTas
YCTHBIE U TUCbMEHHBIEC IPUEMBI, BBIIIOJHATH BBIYMCICHUS C UPPALIMOHAIIBHBIMU YHCIIAMU.

Haxonute 3HaueHus CTENEHEW C LEIbIMUA IIOKA3aTesIMU U KOPHEW; BBIYMCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUU.

OKpyrasaTh AEHCTBUTEIbHBIE YHUCIIA, BBIMOIHATh MPUKUIKY PE3ybTaTa BEIYMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKECHUU.

Ypaenenus u nepasencmea

Pemare nuHEHHBIE W KBaApaTHbICE YPABHCHUS, YPaBHEHMS, CBOJSIIUECA K HHM,
npocTeiime IpoOHO-pallioOHaIbHbIE YPaBHEHUS.

Pemate npocrenmme cucteMbl ABYX JIMHEMHBIX YPABHEHUM C JBYMSI IIEPEMEHHBIMU U
CHUCTEMBl JIBYX YypaBHEHUM, B KOTOPBIX OJHO YypaBHEHHE HE SIBJISETCA JUHEHHBIM (I10
BU3YyaJIbHOMU OIOpe).

Pemate mpocreifine TEKCTOBBIE 3ajayd alreOpandyecKuM CIOCOOOM € TIOMOIIBIO
COCTaBJICHUSI YPABHEHUS WA CUCTEMBI IBYX YPABHCHUH C ABYMS IIEPEMEHHBIMU.

[IpoBOAMTE NMpOCTENIIINE UCCIICNOBAHUS YPABHEHUM U CUCTEM YPABHEHU, B TOMYUCIIE
C IPUMEHEHHEM rpadUUeCKUX IMpeCcTaBlIeHUH (ycTaHABIMBAaTh, UMEET JIM ypaBHEHHUE WU
CHCTEeMa YpaBHEHUN PEIICHUS, €CIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeWHBIC HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA; M300pa)kaTh pPeIIcHUE
HEPABCHCTB HA YKMCJIOBOW MPSAMOM, 3aIIMCBIBATh PEIICHUE C TTIOMOIIBIO CUMBOJIOB.

Pematre cucteMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOEC HEPABEHCTBO; H300pa)kaTh PEIICHHE CHUCTEMBl HEPABCHCTB HAa YHCIOBOM
MNPSIMOU, 3aMUCBHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIUYHBIX 33/1a4.

Dynkuyuu

Pacno3naBath (QyHKIMM UW3ydeHHBIX BHAOB. [loKa3pIBaTh CXEMAaTHYECKU
pacnosoxKeHue Ha KOOPJIMHATHOM IJIOCKOCTH rpa(bI/IKOB bynknumii Buga: y = KX, y = kx
+b ,y=ad+bx+c,y=x}y= xjy =k

B 3aBUCHUMOCTH OT 3HAYCHHUU Kko>(pUIMEHTOB; ONUCHIBATH CBONCTBA (YHKITUIA.

Ctpouth U H300paKaTh CXEMAaTHYCCKH TpapUKH KBaIpPaTUIHBIX (YHKITUH,

OMMCBHIBATh CBOMCTBA KBAAPATHUHBIX (DYHKITUH IO UX rpaduKam.

PacnoznaBath KBagpaTHuHYO (QYHKIHUIO TI0 ¢GOopMynie, TPUBOJAUTH IPUMEPHI
KBaJ[paTUYHBIX PYHKIIUN U3 peaqbHON XU3HH, (DU3UKH, TEOMETPHH.

Apugpmemuueckan u ceomempuueckas npozpeccuu
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PacriozHaBaTh apu(METHUECKYI0 M TE€OMETPUYECKYI0 NPOrpecCHd MpPH Pa3HbIX
croco0ax 3a1aHusl.

BBINOJIHATH BBIYKMCIIEHUS C UCIIOJIb30BaHUEM (OpMYI N-ro wieHa apupMeTHyecKol u
TEOMETPUUECKOW TMPOTPECCHl, CYMMBI TEpBhIX N wWieHOB (C OMOpOH Ha CIPaBOYHYIO
nHpopMaiuio).

Pemate 3amauum, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBHOCTSIMHU, B TOM YHUCIE
3a/layy U3 peanbHON KU3HU (C UCIIOJIB30BAHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTUH).

«'"EOMETPUA» (ITO T'OJAM OBYUEHN )

OcBoenue yuebHOro kypca «['eomerpus»» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusd  JODKHO  oOecnedyuBaTh  JIOCTMDKEHHME — CIEAYIOIIUMX  MPEeJAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KIIACC

Pacno3naBaTh u3yueHHBIE TreoMeTpUuYecKue (Uryphl, OmNpeaensiTh HX B3aUMHOE
pacroiokeHne, n300pakaTb TeOMETpUUECKUE (DUTYPHI; BBITIOIHATh YEPTEKH IO YCIOBUIO
3agauu. MI3mMepsATh JTUHEHHbIC U YIVIOBBIE BEJUYMHBI. PemaTh 3a7aun Ha BBIYUCICHHUE JJIMH
OTPE3KOB U BEJIUYMH YTJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEHHBIX M YTJOBBIX BEIUYMH TMPEIMETOB B PEATbHOMU
KU3HHU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. PaznuyaTh pa3Mepsl 3TUX OOBEKTOB IO MOPSIAKY
BEJINYUHBI.

CTtpouth 4epTeXHu K TEOMETPUUYECKUM 3ajadaM (C HCIOJb30BAHMEM CMBICIOBOM
OTIOPBI: HABOJAIINE BOMPOCHI /WU aIrOPUTMA YICOHBIX JEHCTBUI).

[Tonp30BaThCsl NMpU3HAKAMHM PABEHCTBA TPEYTrOJHLHUKOB, MCIIOJIB30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPH PEIICHUH 3a]1a4.

IIpoBOaUTE JOKa3aTENbCTBA HECIOXKHBIX reoMeTpuueckux TeopeM. Ilonb3oBaThCs

MpU3HAKaMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYrOJILHUKOB,

CBOWMCTBOM MEAMaHbI, MPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTrOJbHOTO TpPEYrojibHUKA, B
pelIeHnd TEOMETPUUECKUX 3a7ad (C HMCIOJB30BAHMEM 3pPUTEILHONW HArJISIHOCTH W/WIU
BepOaTBLHOM OIOPHI).

OnpenensaTe napauiebHOCTh MPSAMBIX C TTOMOIIBIO YTIJIOB, KOTOPhIE 00pa3yeT C HUMHU
cekymas. OnpenensaTs NapauieIbHOCTh MPSIMBIX C MOMOIIbI0 PaBEHCTBA PACCTOSIHUM OT
TOYEK OJHOU MPSIMOM JI0 TOYEK JPYTOM MPSIMOU.

Pemrats 3agaun Ha KiaeTyaTo Oymare.

[TpoBOANTH BHIYKCICHUS W HAXOJIWUTh YHCIOBbICE M OYKBEHHBIC 3HAYCHHS YIJIOB B
FEOMETPUUYECKHX 3aJ1a4axX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U

MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUH JIBYX MapajuieIbHbIX
NPSIMBIX CEKyIIeH. PemaTh mpakTHYeCKUE 3a/1a4i Ha HAX0XXJIECHHUE YTJIOB.

HNmets npeacraBiieHre O NOHATUE T€OMETPUUECKOTO MECTa TOYEK.

@opMyJIMPOBaTh  OMNPEICJIEHUS OKPYXKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPY’>KHOCTH, MOJIb30BaThCS WX CBOMCTBAMHU. YMETh MNPUMEHATH OSTH CBOWCTBA IMpH
pEIICHUM 3a]1a4.

OpueHTHPOBATHCS B MOHSATHUAX: ONMUCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTh, LIEHTP
OomuCcaHHOM OKpyxHOCTH. OnepupoBarh Ha 0a30BOM ypoBHE (akTaMH O TOM, YTO
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OMCCEKTpUCHl YTJIOB TPEYroJbHHUKA IMEPECEKAIOTCsl B OJHOM TOYKE, MU O TOM, 4YTO
CEepEIMHHBIE TIEPIIEHINKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOU TOYKE.

OpueHTUpOBaTbCS B MOHSITHUSAX U ONEPUPOBATH Ha 0Aa30BOM YPOBHE: KacaTelbHas K
OKPYKHOCTH, TEOpPEMA O TMEPHEHIUKYISIPHOCTH KACATEJIIbHOW W paauyca, MPOBEAEHHOIO K
TOYKE KacaHUs.

Nmers 1mipencraBieHWE O NPOCTEUIIMX TEOMETPUUYECKUX  HEPABEHCTB, UX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE IIOCTPOEHUS C TOMOLIBKD LUPKYIS U
JIMHECHKH.

8 KVIACC

Pacno3naBaTh OCHOBHBIE BUBI YETHIPEXYTOJLHUKOB, UX YJIEMEHTHI, MOJ30BATHCS UX
CBOMCTBaMU TIPH PEIICHUHN T€OMETPUUECKUX 3a]1ay.

OpueHTUPOBATHCS B MOHATHU — TOYKHU MEPECEUCHHS MEIMAH TPEYroJibHUKa (IIEHTpa
Macc) B pelieHuH 3ajad.

Brnanerp moHsTHEM CpeNHEN JWMHUW TPEYyroJibHUKA W TpaIelu, MPUMEHATh HUX
CBOMCTBa TIPU PEIICHWU MPOCTEUITUX TeOMETpUYeCKUX 3anad. MIMeTh mpeacTaBieHUE O
Teopeme dayeca U TeopeMe O MPOMOPIIMOHATBLHBIX OTPE3Kax, MPUMEHSATh UX JUIS PEIICHUs
MPaKTUYECKUX 3a71a4 (C OMOPOii Ha 3PUTEIIBHYIO HATJISTHOCTD).

[IpuMeHsT, NpU3HAKK  TMMOJO00MS  TPEYrOJbHHUKOB B  PEIICHUU  HECJIOKHBIX
r€OMETPUYECKUX 3a/1au.

[Tonb3oBaThcst Teopemoit [ludaropa ans pemeHuss reOMeTPUYECKUX U MPAKTUYECKUX
3a/1ad.

Branerp NoHATHSIMU CHUHYCA, KOCMHYCAa M TaHT€HCA OCTPOro YIJa MpPSMOYTOJIBHOTO
TpeyrojbHUKa. [101b30BaThCS 3TUMHU MOHATUSAMH ISl PEIICHUS MPAKTUYECKUX 3a7ad (Tpu
HEOOXOIMMOCTH C ONOPOM Ha AITOPUTM MPABUIIA).

Breruncnsarey (pa3nmuuHbIMU criocoO0amMu) (C OMOpo Ha CHpPaBOYHYH HHGOPMAIIUIO)
TUIONIA/Ib TPEYTOJIbHUKA U TUTOIIAU MHOTOYTOJBHBIX (GUTyp (MOJB3YACH, TJIe HEOOXOIUMO,
KJIbKYJISATOPOM). [IpUMEHATh MOJyYEHHbIE YMEHUS B IPAKTUUECKHUX 3a/1auax.

Brnanerp NOHATUSMH BIOMCAHHOTO W IIEHTPAJIBHOrO YIila, MCIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAy XopAaMu (CEeKyIIMMH) M YIJIe MEXAY KacaTeJIbHOU M
XOPJIOH MPH PEIICHUHU MPOCTEUIINX T€OMETPUYECKUX 3a/1a4.

Brnanerp TNOHATHEM  ONHMCAHHOTO  YETHIPEXYTOJIbHMKA, MPHUMEHSATh CBONCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIICHUU MPOCTEHUIINX 3a]1ay.

[IpuMeHATh MONyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJEIU
JUISL 3a]1a4 peaIbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS C IPUMEHEHUEM
MoI00MST ¥ TPUTOHOMETPHUH (TIONB3YACH, TJIe HEOOXOIUMO, KaTbKYISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETpPUYECKHME (QYHKIIMU OCTPHIX YIIOB, HAXOIUTHh C WX MOMOIIBIO
pa3lIUYHbIE DJIEMEHTHl MPSMOYIOJBHOIO TPEYTOJbHUKA («pEUIEHUE MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOBY»). HaxomauTh (C NOMOIIBIO KalbKyJSATOpAa) JMJIMHBI W YIIbl 7S
HETa0JIMYHBIX 3HAUCHUH.

[lonb3oBaThcst (opMysnamMu NOpPUBEICHHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
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TOKJECTBOM JIJISl HAXOKJIEHUSI COOTHOLIEHUW MEXIY TPUTOHOMETPUUYECKHMMH BEIMYMHAMU
(c omopoii Ha cIpaBOYHYIO MH(POPMAILIHIO).

Hcnonb3oBaTh TEOPEMbl CHHYCOB W KOCHHYCOB /I HAaXOXKIEHHUS pa3IuUYHBIX
AIIEMEHTOB TPEYrOJIbHUKA («pELIeHUE TPEYrOJIbHUKOBY»), MPUMEHSTh HX MPH PELICHUU
MPOCTEUIINX TE€OMETPUUECKHX 3aa4.

Bnagets mnoHATHSIMH 1peoOpa3oBaHHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIx ¢uryp. I[lonb3oBaTbes cBoMcTBaMU MOAOOMS MPOM3BONBHBIX (UTYyp, YMETb
BBIUMCIATDh JJIMHBI U HAXOAUTh YIJIbI Yy MOAOOHBIX ¢uryp (o aiaropurMmy y4yeOHBIX
neiictBuil). IlpuMeHsATh CBOMCTBAa MOJOOMS B MPAKTHUECKHX 3ajadax. YMETh IPUBOJUTH
MpUMEPHI TOJOOHBIX PUTYP B OKPYKAIOIIEM MHPE.

[Tonb3oBaThCcst TeopeMaMu (IO BU3YaJbHOM OMOpPE) O MPOU3BEACHUH OTPE3KOB XOPI,
O MPOU3BEJICHNU OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpaMHU, MOHMMATh UX T€OMETPUYECKUM M (PU3NYECKUN CMBICI,
OPUMEHSTh UX B PEUICHUU FeOMETpUUYECKHX M (pu3mveckux 3aaad. [IpuMeHsTh ckanspHoe
POU3BEICHHE BEKTOPOB JIJISl HAXOKICHUSI IJTUH U YTJIOB.

[lonb30BaThCs METOAOM KOOpPAMHAT Ha TIUIOCKOCTH, NPHUMEHSTh €ro B PELIECHUU
reOMETPUYECKUX U NMPAKTUYECKUX 3a/1a4.

BnageTs NMOHATHSAMU TPABMWIBHOIO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH, JIMHBI
JYTH OKPY>KHOCTH M paJJUaHHON MEphI YIJia, YMETh BBIYUCIITH TUIOLIAAb KPyrau ero yacteu
(c omopoit Ha cmopaBouHyilo uHGopmaiuio). I[IpuMeHATH T™ONyYeHHBIE YMEHHUS B
NPAKTUYECKUX 3a7adax.

Haxoauth ocu (Win LEHTpBI) CAMMETPUU (PUTYp, TPUMEHATDH IBUKEHUS IIIOCKOCTH B
IPOCTEHIINX CIy4dasiX.

IIpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKHUE MOJEIH
IUISL 3a71a9 PEAIBHOM JKU3HU U IIPOBOJUTH COOTBETCTBYIOIME BBIYHUCICHUS C IPUMEHEHUEM
o 00usl U TPUTOHOMETPUYECKUX (PYHKUNHN (TOIB3YSICh, II€ HEOOXOAUMO, KAIBKYISTOPOM).

HJIAHMPYEMBIE HPEJIMETHBIE PE3VJIbTATBI OCBOEHWA ITIPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA «BEPOATHOCTDb U CTATUCTUKA» (110 'OJJAM
OBYUYEHI)

[IpenqmeTHble pe3ynbTaThl OCBOCHHS Kypca «BeposSTHOCT, W CTaTUCTHKa» B 7-9
KJIACCAX XapaKTEPU3YIOTCA CIEAYIOIUMH YMEHUAMMU.

7 KIIACC

Yurars nHOpMaINIO, IPEICTABICHHYIO B TaOMUIIAX, HA AUArpaMMax; MpeACTaBIATh
JaHHBIC B BUJE TAOJHII, CTPOUTH TUATPAMMBI (CTOIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIC) 110
MacCHUBaM 3HAYCHHUU (C HWCIIOJIB30BAHUEM 3PUTEIBHON HATJISIIHOCTH W/WIA BepOaTbHON
OTIOPBHI).

OnucelBaTh U UHTEPIIPETUPOBATH pPEaJbHbIC YHCIIOBbIC JAHHBIE, NIPEACTABICHHBIE B
TabJIMIIax, Ha TUarpaMmmax, rpaukax.

OpueHTUpOBaThCS B MOHATUSX U ONEPUPOBATH UMHU Ha 0A30BOM YpPOBHE:CpEIIHEE

apupMeTHIeCcKoe, MeIMana, HaubobIIee U HaUMEHbIlIee 3HaueHus, pazMax. imeTsb

MPEACTABICHUE O CIy4YallHOM W3MEHYMBOCTM HA TMpPUMEpAxX IIEH,

(bU3UYECKUX BEIUYUH, aHTPOIIOMETPUUECKUX JIAHHBIX; UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.
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8 KVIACC

N3Bnekars u mpeoOpa3oBbiBaTh WH(OpPMAINIO, MPEICTABICHHYI0 B BHUJAE TaOJuII,
auarpamm, rpauKoB; NpeICTaBISITh JaHHbBIE B BUJIE TaOJIUIl, TUarpaMm, rpadukos.

OnuceIBaTh MOCJE COBMECTHOIO aHaju3a JaHHBIE C IIOMOIIBI0 CTaTHCTHYCCKHX
MoKa3zaTesiel: CpeIHUX 3HAYEHUM M Mep paccenBaHus (pa3Max, JUCIEPCUS U CTaHIApTHOE
OTKJIOHCHHE).

HaxoauThe 4acTOTBHI YMCIIOBBIX 3HAYEHMH M YaCTOTHl COOBITHI, B TOM 4YHCJIE IO
pe3yibTaTaM W3MEPEeHU W HaOIoJIeHU (C WCIOJIb30BaHUEM 3PUTEIBHON HArISIHOCTH
u/nau BepOabHOM OMOPHI).

HaxonuTh BepOSTHOCTH CHy4allHBIX COOBITMM B ONBITaX, 3HAas BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM YHCII€ B ONBITaAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU
COOBITUAMHU (C UCIIOJIb30BAHUEM 3PUTEILHON HATJISTHOCTH W/UM BEpOAILHOM OTOPHI).

Nmets nipeacTaBienne o rpaduyecKux MOJEISAX: JEPEBO CIYYANHOTO IKCIIEPUMEHTA,
auarpamMMbl Diiiepa, YucioBas mpsiMast.

OnepupoBaTh MOHATUSMH Ha 0a30BOM ypOBHE: MHOXECTBO, IOJAMHOYECTBO;
BBITIOJIHSITh OTEpallMM HaJl MHOXXECTBaMH: OOBEJAMHEHUE, TMEepEeceUCHHUe, IOIMOJHEHUE;
NEPEUYHCIISITE DJIEMEHTHl MHOXKECTB; MPUMEHATh CBOMCTBA MHOXECTB (C HCIOJIb30BAaHUEM
BU3YaAJILHOM OTOPHI).

Nmets mpencrabiieHre 0 rpad@uuecKkoM MPeACTaBICHUE MHOXXECTB U CBS3EH MEXIY
HUMH JJIsI OTIMCAHMS MPOIECCOB U SIBJICHUM, B TOM YHCJIE MPU PEIICHUH 3a7a4 U3 JIPYTux
y4eOHBIX TIPEIMETOB U KYPCOB.

9KJIACC

W3BnekaTte M mTpeoOpa3oBbIBATh HMHPOPMAIIMIO, MPEACTABICHHYIO B Pa3IWYHBIX
UCTOYHUKAX B BHUJE TaOIUI, AUarpamM, rpaduKoB; MPEICTABIATh JaHHbIC B BUJE TaOIUII,
auarpamm, rpaduKoB.

Pemate mpocteiiime 3amaur OpraHU30BaHHBIM TMEPEOOPOM BAPHAHTOB, a TAKXKeE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Nwmets npencraBieHue 00 omucaTeNIbHBIX XapaKTePUCTUKAX JIJIT MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxomuTe 4acTOThl 3HAYEHWH W YACTOTHl COOBITHSA, B TOM YHCIE TOJB3YAChH
pe3ynbTaTaMu TMPOBEACHHBIX HM3MEPEHUN H HAOMIOACHW (C OMOpoil Ha CHpPaBOYHYIO
nH(bOpMAITHIO).

HaxoauTe BepOsSITHOCTH CIIy4ailHBIX COOBITHUN B M3yYEHHBIX OIBITaX, B TOM YHCIIE B
OMMBITaX C PABHOBO3MOXXHBIMH D3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHUSX HCIBITAHUN 0
MIEPBOr0 yCIieXa, B CEpUAX UCHbITaHUN bepHymm.

NmeTh npencTaBieHUe 0 CIy4aiHOM BEJIMYMHE U O PACIPENCICHUN BEPOATHOCTEN.

Nmets mpeacTaBieHre 0 3aKOHE OOBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH
B CIIy4ailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIINX YHCEI B MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE
5 kaacc (He menee 170 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
HatypajibHble JecsTuyHasi cuctemMa cuucieHus. Psja HartypanbHbIX yucel.|UuTaTth, 3anMcbiBaTh, CPABHMBAThL HATypajlbHBIE YHUCIA;
yucaa. [leiicrBust ¢ |Harypanbnbiii psaa. Yucno 0. HatypanpHble umcia Ha KOOp-|y4acTBOBAaTh B OOCY:KIEHMH CHOCO00B YIOPSIOYHBAHUS
HATYPaJIbHbIMHI TUHATHOM TipsiMOM. CpaBHEHUWE, OKPYIJICHHE HaTypaJbHbIX |4YHCENl.
YK CJIaMH YyuCell. HN300pamxarh KOOPAMHATHYIO orMe4yaTrb yYucCia

(43 v)

Apudmernueckue JEMCTBUS C HATypalbHBIMU YHUCJIAMHU.
CBoiicTBa HyJIs NpPHU CIOKEHHMM W -YMHOXXEHWH, CBOMCTBA
€IMHHALBl  Ipu  yMHOXeHMH.  llepemecturenpHoe — u
COUYETATCIIBHOE  CBOMCTBA  CIIOKEHUS W YMHOJKEHUH,
pacnpeoenumenbHoe C80UCHBO YMHONICEHUS.

MpAMYIO,
TOYKaMH Ha KOOpHHHaTHOﬁ prlMOﬁ, HAaX0/IUTbh KOOPAWHATBI
TOYKH.

HccaenoBarb cBOMCTBA HaTypaibHOTO psiaa, uncen 0 u 1 npu
CIIOKEHUH U YMHOXKEHUMU.

Hcnonb30BaTh NPaBUIIO OKPYTJICHHS HATYPAIbHBIX YHCEI IPU
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[enumenu u kpamwuble 4YUCIA, PA3JIOKEHHE YHCIA Ha
MHOXuTenM. [lenenue ¢ ocrarkom. lIpocteie M cocraBHbIE
gucna. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypalbHBIM [T0OKA3aTEIEM.

Hucnossle BEIPAKEHUS; IOPAIOK JCHCTBUN.

Perrenne TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKHE EHCTBUS,
Ha JBW)KEHUE U MOKYIIKH.

HEO0OXOIMMOCTH C OIOPOI Ha aITOPUTM IPaBUJIA.

BeinoHaTs apudMeruyeckue AeHCTBHSA C HATypaJbHBIMU
YUCJIaMU, BBIYMCJISATh 3HAUEHUS YHUCIOBBIX BBIPAKEHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh MIPOU3BEJCHUE B BUJC CTCIICHU, YMTAThH CTCIICHH,
HCIOJb30BATh TEPMHUHOJIOTMI0 (OCHOBAaHME, IOKA3aTelb),
BBIYMC/ISATh 3HA4YeHUs] CTENeHed Ipu HEOOXOAUMOCTH C
BHU3yaJIbHON OIIOPOM.

BpInoiHATL TNPUKUAKY M OLEHKY 3HAaYeHUW YHCIIOBBIX
BBIpOXCHUI, MpeAJaraTb U NPUMEHATH NMPUEMBbI NPOBEPKHU
BBIYHCIICHUH.

Hcnonp3oBaTh MpH BBIYUCICHUAX NepeMecTUTeNbHOe U
coyerarejibHOe CBOWCTBA CJIOKEHMS M  YMHOXKEHHS,
pacnpedenumenbHoe C6OIUCHE0 YMHOICeHUA; POPMYITUPOBATH
U T[pPUMEHATh IMpaBWiia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPasKeHU I HA OCHOBE CBOICTB apu(P)MeTHYECKHX JIeCTBUI
NPHU HeOOXOAMMOCTH ¢ HANMPABJIAKOIIEH MOMOIIb I0.
®opmyupoBaTh oONpeAeJeHUusl JCTUTENs W KpaTHOro (c
OTIOpPOM Ha aJITOPUTM IPABHJIA), HA3BIBATD JEJIUTEIN U KpaTHbIE
4yucia; Pacmo3HaBaTh IIPOCTbIE M COCTAaBHbIE YHUCIA;
(popmyIpOBaTH M NPUMEHSITH PU3HAKHU JICIMMOCTH Ha 2, 3,
5 9, 10, (c omopoli Ha anrOpUTM IMpaBuUjia); MPHUMEHSTH
AJITOPUTM  DA3JI0XKEHUS 4YHCIA HA NPOCThIE MHOXKHUTEIN;
HAXOAUThb OCTAaTKU OT JEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBath HCTUHHBIE U JIOKHBIE BBICKa3bIBAHUS O
HaTypalbHBIX YHUCIIAX, IPUBOJAUTH IPUMePbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHMSA U OTPULIAHMS BBICKa3bIBAHUM O
CBOMCTBaX HaTypaJIbHBIX YHCEJ C OMOPOil Ha oOpaszell.

Pemiatp TeKCTOBBIE 3aJa4Ml  apUPMETHUUYECKUM CIIOCOOOM,
HCMOJIB30BATH 3aBUCHMOCTH MEXIY BETUYMHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) IIpH
HE00XO/IMMOCTH C UCMOJIb30BAaHUEM CIIPABOYHON MH(DOPMALIUU:
aHAJIM3UPOBATH TEKCT 3a/1a4M, epedopMyIMPOBAThH YCIOBHE,
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HU3BJIEKATh HEOoOXOQUMbIE  JAHHBIE, yCTaHABJIUBATH
3aBHCHMOCTH MEXAy BEJIWYMHAMU TIPU HEOOXOAUMOCTU C
HaIIPaBJIAOMIEH TOMOIIBIO.

MogaeanpoBaTh XOJ PELICHHs 33Ja4d C IIOMOIIBIO PHUCYHKAa,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pa3douparts
pELICHUI TEKCTOBBIX 3a/a4.
C noMompbI0 nmegarora OUeHMBATh TOJYYCHHBIH pe3yabTarT,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IPOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTDH OLINOKH.

Pewamv 3a0auu ¢ nomowpio nepedopa 6cex 603MOMHCHBIX
6apuanmog.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS apUPMETUKH.

pa3jin4yHbBIC  PCUHICHHA, 3allluCH

Harasauasn
reomerpus. JiInnun
HA MJIOCKOCTH

(12 4)

Touka, mpsimMasi, OTpe30K, Jyd. Jlomanas. M3mepeHune IIuHBI
OTpE3Ka, METPUYECKHE  E€OUHULI W3MEPEHUs  JJINHBIL.
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «I[locTpoeHne y30pa U3 OKpy>KHOCTEH».

VYron. Ilpsamoii,
H3mepenue yrios.

OCTpBIM, TymoW U Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas padota «Iloctpoenue yriosy.

Pacno3HaBate Ha yepTexax,
UCIIOJb3ys] TEPMHUHOJIOTHIO, W H300pamarb C [OMOIIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MpU  HEOOXOJAMMOCTH  TIO
BU3YaJIIbHON OIOpE): TOYKY, MNPSAMYIO, OTPE30K, Jy4, YroJl,
JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPHUMeEPbI OOBEKTOB PEAIBHOTO
MUpa, UMEIUX (OpMy H3YYEHHBIX (PUTYp, OLEHHBATH HX
JIMHENHBIE Pa3MEPBI.

Hcnoab30BaTh IMHENKY U TPAHCIOPTUP KaK MHCTPYMEHTHI IS
MOCTPOEHUS U U3MEPEHUS: H3MEPHATH JUTMHY OTPE3Ka, BEJIMUNUHY
yIia; CTPOMTBh OTPE30K 3aJlaHHOM JUIMHBI, YTOJI, 3aJaHHOU
BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOTO pajauyca.

HN3o006paxkars KoHPUTYypaluu reoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOW U
KJeTyaToil Oymare; mpeajaraTb, OMUCHIBATH W 00CYXKIAaTh
€roco0bl, AaJrOPpUTMBI IIOCTPOEHHS IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3zHaBaTh M M300pakaTh Ha HEIMHOBAHHOW U KJIETYaTOU

pUCYHKaX, ONHMCBIBATD,
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Oymare npsMoH,

CPAaBHUBATBH YIJIbI.
BoruncasTe JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTh M HMCHOOIB30BATH NPH  PpelIeHUM  3aaa4
3aBMCHMOCTH MEX]y €IMHULAMU METPUUYECKOU CUCTEMBI MEp;
3HAKOMHTbCS C HEMETPUUECKUMHU CUCTEMaMU MEp; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €AUHHIIAX U3MEPEHUS IPU HE0OX0IMMOCTH
C OTIOPO# Ha CTIPABOYHYIO MH(POPMAIIHIO.

HccnenoBatb purypsl 1 KOHQUTypaLuu, UCTIONb3Yys HU(POBBIE

pECypCHI.

OCTpBIM, TYINOH, pPa3BEPHYTBIA  YIJIBI;

OOBLIKHOBEHHbBIE
apoou
(48 v)

Hpo6b. IlpaBuiibHble U HempaBuibHble JpoOu. OCHOBHOE
CBOMCTBO Apo6u. CpaBHEHHE ApOOEi.

CrnosxeHue 1 BIYMTaHHE OOBIKHOBEHHBIX ApoOeit. CMenanHas
npoOb. YMHOXXEHHME U JeJIeHHEe OOBIKHOBEHHBIX ApOOeii;
B3aWMHO-00paTHBIC IPOOH.

Pemenne TekcTOBBIX 3amad, comepkammx apoou. OCHOBHBIC
3a/1a4u Ha JpooH.

[Ipumenenue OyKB 115 3aMIUCH MAaTEMATUYECKUX BBIPAKEHUN U
MPEJI0KEHUMN.

MopenupoBats B rpaduyeckoil, mnpeameTHol dopme, ¢
MOMOIUIBI0 KOMIIBIOTEPA TIOHATHUS M CBOMCTBA, CBA3aHHBIE C
0OBIKHOBEHHOU JIpOOKIO.

Yurarh M 3a0MCbIBATh, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
npeaiaratb U 00CyKI1aTh COCO0bI YIIOPSI0UYUBAHUS APOOCH.
MN300paxath  OOBIKHOBEHHBIE  JIpoOM  TOYKAMU  Ha
KOOPIWHATHOW  MOpsIMOM;  MCHOJb30BaTh  KOOPJIWHATHYIO
MPSIMYIO IS CPAaBHEHHS IPOOCH.

D opMyJIHPOBaTh, 3AIMCHIBATH ¢ MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C ONOpOH Ha MPaBUIIO;
HCIOJIb30BATH OCHOBHOE CBOWCTBO JApPOOU Ui COKpaujeHus
Opobeil u npueederus O0podU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpencraBiasith 1m0 o0pa3y CMemIaHHYIO JApoOb B BUJE
HEMPaBUJIBHON W  BBIACIATH ILEJIYH0 4YacTh 4YHUCIA U3
HENPaBUILHOU IpOOH.

BoinoJHATL apupmernyeckne AeiicTBUS C 0OBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX Clydasx; MNPUMEHSITh CBOMCTBa
apuQMeTUYECKUX ACUCTBUMN IS pallMOHATHM3AINH BEIYUCICHUMN.
BpINOTHATH, NPUKHMAKY M OLEHKY pEe3yJIbTaTa BBIYHMCIICHUI;
Nnpearath U NPUMEHATh NPUEMbI IPOBEPKHU BHIYMCIICHUI.

IIpoBoauTH McCiIe0BAHUSI CBOWCTB ApoOei, omupasch Ha
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YHUCJIOBBbIE JKCHEPUMEHTHI (B TOM 4YHUCIE C
KOMIIbIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIC BBHICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPBHI.

Pemiats mnpocreilline TEKCTOBBIE  3aJlayd, COAEpKaIue
IpOOHBIE JTAaHHBIE, U 3374l HA HAXOJMHCOeHUe Yacmu yenoeo u
Yeno2o no e2o Yacmu, GblA6NAAMb UX CX00CHEA U PA3IUYUSL.
MonpenupoBaTh XO0J pPEIICHUS 3aa4d C MOMOIIbIO PHUCYHKA,
CXEMBI, TaOIUIIEL.

IIpuBoauTh, pa3dupaThb, OLEHMBATH DPA3JTUYHBIC PEIICHHUS,
3aMUCH PENICHWH TEKCTOBBIX 3a7ad TpH HEOOXOIUMOCTH C
HaIPAaBJISIONIEH TOMOIIBIO.

C nomombi0 mexarora OUEHUBATH TOTYYCHHBIN PE3yNbTarT,

IIOMOIIBIO

OCYHIECTBJISATh  CaMOKOHTPOJIb,  TPOBEpssi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTD OITUOKH.
3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS apU(DMETUKH.

Harasanasn MHOTrOyroJbHUKH. YeThIpEXYroybHUK, IIPSIMOYTOJIbHUK, | Pacmo3HaBaThb, u300paxkarb C TOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pYKH, MOJEIUpOBaTb H3 OyMmaru

MHOroyroJibHUKHU TpeyrobHuK. MHOTOYTOJIbHUKH.

(10 4 TL1owma s U MepPUMETp MPAMOYTOIBHHKA H MHOTOYTOJNBHUKOB, IIpuBoAUTH MpUMEPbI OOBEKTOB PEAIBHOTO MHPA, UMEIOITUX
COCTABJNEHHBIX M3 TPSMOYTOJBHHKOB, CIMHUIE H3Meperus|POPMY — MHOTOYrOJbHHK, TIpAMOYIOJIbHUKA, — KBa/paTa,
rutoma . TlepuMeTp MHOTOYTOJIbHUKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEITHbIE Pa3MepBI.

BoluncasTs: TEpUMETp TPEYroJibHUKA, MPSMOYTOJIbHHKA,

MHOIOYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JEHCTBUIN).
H3o06paxkarb OCTpPOYTOJIbHBIE, IIPSIMOYT' OJIBHBIE "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrpouTh Ha KieT4yaTtoi Oymare KBajpaT U MPSMOYTOJBHUK C
3aIaHHBIMU JUIMHAMU CTOPOH.

HcciaenoBarb cBOMCTBA NPAMOYTOJBbHUKA, KBagpara IYyTEM
OKCIIEPUMEHTa, HAOIIOAEHUS, W3MEPEHUs, MOJCITUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJApaTa U MPSMOYIrOJIbHUKA.
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PacnozHaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUA O
MHOTOYTOJIbHUKAX, IPUBOJAUTH NPUMeEPbI U KOHTPIPUMEPBI.
HccnenoBath 3aBUCHMOCTB IUIOIIAIN KBaJpaTa OT JUIMHbBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPATHOM CETKH JUIS ITOCTPOCHUS
¢uryp;  pasdmBaThb  IpSAMOYTOJIBHMK  Ha  KBaJparsbl,
TPEYrOJbHUKH; COCTABJATH (UIypsl M3 KBajgpaToB U
IPSIMOYTOJIBHUKOB M HAXOJIUTh UX IJIOLIAb, pa30uBaTh (GUTYpbI
Ha IPSIMOYTOJIbHUKH U KBaApaThl U HAXOAUTh WX MJIOLAAb (IIpH
HEOOXOJUMOCTH C HAIIPABIISIONIECH TOMOIIIBIO).

Beipamxath BeIMUMHY IUJIOIIAAM B Pa3IMYHBIX E€AMHUIIAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCNO0Jb30BaTh
3aBMCHMOCTH MEXJY METPUYECKMMH EIUHHIIAMU H3MEPEHHUS
IoNaAd NpU HEOOXOTUMOCTH C ONOpPOM Ha CHPaBOYHYIO
UH(pOpPMAIHIO.

3HAKOMUTBCSI ¢ MNpPUHMEpPaMH MNPHUHMEHEHHMsl IUIONAAN U
nepuMeTpa B NPaKTUYECKUX cHUTyauusx. Pemars 3agadyu u3
peanbHOM KU3HH, MPU HEOOXOIUMOCTH C OTOPON Ha aJITOPUTM
npaBuiia, 00CyKIaTh Pa3jHYHbIe CIIOCOOBI PEIICHHS 3a/1a4.

JlecaTUUHDbIE
apoou
(38 1)

JlecsatnuHas 3anmuch apodeid. CpaBHEHHE IECATUYHBIX APOOECH.

JICHCTBHS C IECATUIHBIMU JPOOSIMU. OKpyenenue 0ecsimusHblx
opobeil.

Pemenne TekcTOBBIX 3amad, coaepkammx Japoou. OCHOBHBIC
3a/1a4u Ha qpooH.

IIpeacraBiasite JecATUYHYIO ApoOb B BHJE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATb, CPABHUBATBL JECATHYHBIE JpOOH,
npegjaratb M 00Cy:KIAThb  CHOCOOBI  YIOPSAJNOYUBAHUSA
JIECATUYHBIX IpOOEH.

M3o00paxkaTh necsTHuHbIE APOOM TOUYKAMU Ha KOOPIMHATHOM
MIPSIMOM.

BbIAIBIATH CXOACTBA M PA3JIMYUsl IPAaBUI apUPMETHUECKUX
NeUCTBUM C HATYpalIbHBIMH YUCIAMH U IECATUYHBIMU JAPOOSIMH,
IIOCJIE COBMECTHOIO aHAJIU3A.

BbinoHATL apudmeTnyeckue JAEHCTBUS C  JIECATUYHBIMHU
Ipo0sMHU; BBINOJIHATHL NPUKUAKY M OLEHKY pe3yibTara
BBIYUCIICHU.

IIpuMeHsiTh cBoiicTBa apudMeTHUecKuX ACHCTBUM Ui
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panMoHaNIM3alUU BEIYMCIICHUM.

Ilpumenamep npasuno oKpyenenus Oecimuuuvix Opobeil, pU
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOHA.

IIpoBoauTh HCC/IEIOBAHUS CBOMCTB JIECATUYHBIX JApPOOEH,
ONUpPasiCh Ha YHCIOBBIE OJKCIEPUMEHTHI (B TOM 4YHCJE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,
NPUBOAUTL TNPUMEPbI U  KOHTPIPUMEPHI,  CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHHS BHICKA3bIBAHHIA.

Pemars nmnpocreillie TEKCTOBBIE 3a/Jaud, COJEp Kalue
JIpOOHBIE TaHHBIC, M HA HAXO0JCOEHUEe YaCMU Yen020 U Yenio020 no
€20 yacmu;, BbISIBJISITb HX CXOJACTBA U Pa3jnyusl.
MoaeanpoBaTh XOJ PEIICHHUS 33a/la4d C TOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa3doupars pas3nuyHble pPEIICHUs, 3aIHUCH
pEUIEHNI TEKCTOBBIX 3a4ad4.

OnepupoBaTth IpOOHBIMU YHCIIAMU B pealbHBIX >KU3HEHHBIX
CUTYyaLMSIX.

C nomompb0 nexarora OUEHUBATH IOJTYYECHHBIN PE3yJbTar,
OCYyHIECTBJSATH  CaMOKOHTPOJIb,  MpOBEpsisi  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLITUOKH.

3HAKOMHUTBCSI ¢ HCTOPHEi pa3BUTHS apU(DMETHKI

Harasanas
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(9w

Mmnozeoepannuku. Hzobpasicenue mmozcoepannuxos. Mooenu
NpOCMPAHCINEEHHbIX Mell.

IIpamoyzonvHolii napannenenuneo, kyo. Paszeépmxu xyba u
napannenenuneod.
O6vém Kyda, npamoy2oi1bHo20 napaiienenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKAaX, B OKPYKaIOLIEeM
MHpe NPsAMOYTOJIbHBIN Napasenenune], Kyo, MHOTOIpaHHHUKH,
ONUCHIBAThb, HMCHOJb3ys  TEPMHHOJIOTHIO, OLECHHBATH
JIMHENHBIE Pa3MEpBI.

IIpuBoANTH MpUMeEPbI 0OBEKTOB PEATbHOTO MHpPA, UMEIOIINX
(dbopMy MHOTOrpaHHHUKA, MPSIMOYIOJBHOTO MNapaielenunesa,
KyOa.

M3o00pakarh Ky0 Ha Ki1eT4aToil Oymare.

Hccaenosarb CBONiCTBA KyOa, [PSAMOYTOJIbHOTO
napajuleienuIeia, MHOTOTPAaHHUKOB, UCIOJb3Ysl MOJEIU IIpU
HE00XO0IMMOCTH C HAIPaBJISIONIEH TOMOIIBIO.
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PacnosnaBats  pa3BépTKM  KyO0a W MapajuieNenuiena.
MopeaupoBath Ky0 U napaienenurnes u3 Oymaru U mpouux
MaTepuasoB, 1o o0pasiy.

Haxoauth u3MepeHUusi, BBIYMCJIATH IJIONIAb MOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOJBLHOTO IMapasulelieNuIeia ¢ OMopord Ha
QITOPUTM YYeOHBIX JCHCTBHIA, HCCIe10BATH 3aBHCHMOCTb
00bEMa Kyba OT JIJTMHBI ero pedpa.

Ha6uonath W NPOBOAUTH AHAJOTHH MEXIY TOHITHSIMHA
IO 1 ¥ 00BEMA, TIEPUMETPA | TIIOIIAIN TOBEPXHOCTH.
Pacno3naBaTh WCTHHHBIE W JIOXKHBIE BBICKA3bIBAaHHA O
MHOTOTpaHHHUKAX, NMPUBOAUTH TMPHUMEPbI U KOHTPIPUMEPHL
PemaTe 3a1a4m 13 peanbHOM KU3HU.

IloBTOpEHUE
1 0000111eHHNE
(10 4

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca S5 Kiacca,
000011eHE 3HAHUH.

Bo1uucasTh 3HaUCHUS BEIPAKECHHM, COIEPKAINX HATYPATbHBIC
4yuciaa, OOBIKHOBEHHBIE W JECATUYHBIC JpOOH, BBHITIOJHATH
npeoOpazoBaHus YKCEN MPU HEOOXOTUMOCTH C HaIPaBJISIONIEH
MTOMOIIKIO.

BpiOupars  cmocod CpaBHEHHS ~ YHMCEN,  BBIYUCIICHUH,
NPUMEHAIThL CBOMCTBA apu(METHUECKUX JIEUCTBHH  IJIA
paloHaIN3auy BBIYUCICHUH.

OcylecTBJASTH CAMOKOHTPOJIb BBITIOJHSAEMBIX JACHCTBUN M
CaMOTIPOBEPKY pe3y/IbTaTa BEIYUCICHUI.

Pemars mnpocreiimme 3amaum U3 peajbHOM  KHU3HHU,
NPUMEHSATHL MaTeMaTU4YeCKue 3HAHUSA Ui PelIeHUs 3a7a4 U3
JIPYTUX Y4EOHBIX MPEAMETOB.

Pemars mnpocreiiiume 3agaum
CPaBHHUBATH  CHOCOOBI  pELICHUS
PalMOHAJILHBIH CIOCO0.

cnocodamu,
BbIOUPATDH

Pa3HbIMHU
3a/1a4y,

6 kiaacc (He menee 170 u)
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Ha3zpanue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe coaepkaHue

OcHOBHBIE BHUABI 1€ATCJIbHOCTH Oﬁy‘lalOlIII/IXCH

4acoB)
HarypajbHbie ApupmeTrueckue IeiCTBUS ¢ MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJIHATL apudMeTHUYecKHe IelCTBHSA C MHOTO3HAYHBIMH
ymucaa yuciaMu. UucioBble  BBIPRXKEHHUS, MOPSIOK  JIEHCTBUM, |HATYpaTbHBIMH YHCIAMH, HAXOAUTH 3HAYEHHUS] YHCIOBBIX
(30 9) HCIIOJb30BaHUEe CKOOOK. OKpyTrieHue HATypaIbHBIX YHCEIL. BBIpOXXEHUI CO CKOOKaMH U 0€3 CKOOOK; BHIYUCIATH 3HAYEHUSA

Jlenutenu U KpaTHBIE YUCTA; HAUOOAbWUL 0OWULL Oeumensd u

HaumeHbvuiee 0611/;66 KpamHoe.

Paznoxxenne uymcima Ha TPOCTBIE MHOXHTENU. JlemuMocThb

CYMMBI U NIPOU3BEAEHUS. J[eIeHre C 0OCTaTKOM.
Pemrenue TeKCTOBBIX 3a7ad.

BBIpXEHUH, COJIEPIKAIUX CTETICHHU.

BhInoiHATL TPUKUAKY W OIEHKY 3HAUYCHHUNU YHCIIOBBIX
BBIPQ)XCHUI, IPUMEHATHh NPUEMBI IPOBEPKH PE3YIIBTATA.
Hcnonp30BaTh TpW  BBIUKCICHUAX IepPeMeCTUTENbHOE M
coyeraTejibHOE CBOICTBAa CJIOKEHUSI M  YMHOKEHUS,
pacnpeodeaumenbHoe CE0UCHIE0 YMHOMCEHUA OMHOCUMEbHO
clodcenus, CBOMCTBA apu(pPMeTHYeCKHUX el CTBHI.
HccaenoBarh  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIEC IKCTIEPUMEHTHI.

@®opMyJIMPOBaTH  OMNpeNeJeHusl JISIUTEeNII ©  KpaTHOTO,
HanOOJBIIETO OOIEero AeluTelss W HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO0 M COCTaBHOTO YHCEN, HMCIOJb30BaTh 3TH
MOHATHS MPHU PEIICHUH 3a1a4 (ITpU HEOOXOIMMOCTH C OTIOPOM Ha
JITOPUTM TIPABHUIIA).

IIpuMeHSATH AJrOPUTMbI BBIYKMCICHUS HaWOOJIBIIEro OOIIero
JEeNUTeNs] UM HauMEHbIIEro OOIIero KpaTHOTO JBYX 4YHCEI,
AJTOPUTM PA3JI0KEHHUS YUCIIa Ha MMPOCTHIC MHOXKHUTEIIH.
HccnenoBarb cBoOiCcTBAa JIEIUMOCTH CYMMbl U MPOU3BEIACHUS
YHCEJI C ONOPOI HA BOTIPOCHBIH TUIAH.

IIpuBoauTH, TNpPHMePbI YHCET C 3aJaHHBIMH CBOWCTBaMH,
Pacno3HaBaTh BepHble M HEBePHbIE YTBEPKICHHUS O CBOMCTBAX
YlCell, ONMPOBEPraTb HEBEPHBIE YTBEPKICHUS C MOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MareMaTH4ecKHe  NPEJIOKEHUS  C
MOMOIIBIO CBS30K I, «UTN», «ECIH..., TO...» [0 00pa3Ily.
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PemiaTe TEKCTOBBIE 3a/1a4¥, BKIIFOYAIOIINE TOHATUS JEIUMOCTH,
apu(METHUECKUM CIIOCOOOM, HCIIONB30BaTh IEpedop Bcex
BO3MOJKHBIX BAPUAHTOB C OTIOPOM Ha BOIPOCHBIN ILUIAH.
MogaeanpoBaTh XOJ PEIICHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[TpuBouTh, pa3Ouparb, OIEHUBATh Pa3jIUYHbIe PpelIeHus,
3allUCH  PELIeHHWH TEKCTOBBIX 3aJa4 C HalpaBJBIIOLICH
ITOMOIIBIO.

Kputrnueckn oneHMBaTh NMOJYYEHHBIN pe3yabTar, HAXOAMTh
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasauas
reoMeTpus.
IIpsimble Ha

II0CKOCTH
(79

Ilepnenouxynapuvle npsawvie. I[lapannensnvie npsmvle.

Paccrosaune Mexay 1Byms TOUKaMH, OT TOYKH A0 MPSAMOU,

JUIMHA ITyTH Ha KBAaJPAaTHOM CETKe.
Ipumepol npsmvix 6 npocmpancmee.

Pacno3HaBaTh Ha 4epTekax, PUCYHKaxX Cclydyad B3aHMMHOIO
PacIoJIOKEHUs ABYX MPSAMBIX.

HN300paxarb ¢ 1NOMOWIBI0 YEPTEKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare [Be IepeceKaroluecss MpsMble, B
napajelbHble MpsSMbIe, CTPOUTH MPSIMYIO, NEPIEHIUKYIIPHYIO
JTAHHOM.

IIpuBoanTH NpHUMepBbI HapaieIbHOCTH u
HEPHEHAUKYISAPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3sHaBaTh B MHOIOYrojbHHMKax HEpHEHAUKYISPHbIE U
napajujelbHble  cTopoHbl. M300paaTh MHOTOYTOJIBHUKH C
napaelbHbIMU, IEPHEHIUKYISIPHBIMUA CTOPOHAMH 110 00pasiLy.
Haxoauth paccTosiHHEe MEXIy IBYMsI TOYKaMH, OT TOYKH MO
OpsAMO#, JIMHY NYTM Ha KBaJpaTHOM CeTKe, B TOM YHUCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 g)

OObIKHOBEHHass  JApoOb, OCHOBHOE€  CBOMCTBO

cokpaineHue ipooeit. CpaBHEHHE U YIOPS10UUBaHUE JpOOei.

I[CCSITI/I‘{HLIG ,Z[pO6I/I U METpHUYECKad CUCTEMa MCP.

npobw,

Apudpmernueckne  AEHCTBUS ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMHA ,Z[p065{MI/I.

u

CpaBHUBATH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CHOCOD
CpaBHEHUs JIpooeit.

IIpencraBiasith JAecATUYHBIE JIpOOM B BHJIE OOBIKHOBEHHBIX
npo0eilt 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHbIE TPEICTABJIEHUs] IPOOHBIX YHUCEN MPH UX
CpPaBHEHHH, TPU BBIYUCIECHUAX (TIPU HEOOXOAUMOCTH C
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Otnomenue. Jlenenue B AaHHOM OTHOIIEHUU. Macwmao,
MPOTIOPITHSL.

[Tonarue mponenTa. BoluuciaeHnue mpoueHTa OT BEITUYUHBI U
BEJIMYUHBI 110 €€ MPOLICHTY.

Pemenne TeKCTOBBIX 3aja4, COJAEPKALIMX APOOU U MPOLICHTHI.
[IpakTnueckas padota «OTHOIIEHUE JJTUHBI OKPY)KHOCTH K €€
IUaMETPY».

HaIPaBJIAIONIEH IOMOIIBIO).

Hcnoab30BaTh AECATHYHBIE JApOOM TpU NpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoinoaHATL apupmeTnyeckue 1eiicTBUS ¢ OOIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.

Berunciaarno 3HAYCHUS BBIPAKECHU, COZIEpXKAIMNX
OOBIKHOBEHHBIE U JCCATHYHBICE  ApOOH,  BBIMOJHSITH
npeoOpazoBaHus JpoOei, BbLIOUPATh CHOCO0, NPUMEHATH
cBolicTBa apudMeTUUECKHX ACUCTBUN MJIsl pallMOHATU3AIHNH
BBIYHCIICHU M.

CocTaBJiSITh OTHOIICHUS U MPOIMOPLUH, HAXOAMTH OTHOLIECHHUE
BEJIMYMH, JICJIUTH BEJIMYMHY B TAHHOM OTHOIIICHHH.

HaxoauTh JIKCHEPUMEHTAJBHBIM NYTEM OTHOIICHHE JJTUHBI
OKpY)XHOCTH K €€ nuamerpy (Ipud HEOOXOJUMOCTH C
HaIPaBJISIONIECH TOMOIIIBIO).

Haxoauth Macmtal miaHa, KapThl M BBIYUCISTH PACCTOSHUS,
UCITIOJIB3YsI MacITad ¢ OMOPOH Ha aJITOPUTM y4eOHBIX IEHCTBHIA.
OOBSICHATH, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI PEUH CO
CJIIOBOM «IIPOLEHT». BbIpasaTh MpPOLEHTHI B Ipo0SX U ITpoOu B
MPOLIEHTaX, OTHOIIIEHUE IBYX BEJIMYHMH B IPOLICHTAX.
BbIuncasATh MPOLEHT OT YKCIIA U YUCIIO 10 €ro MPOLEHTY.
OxpyrasaTh qpodu U NPOLEHTHI, HAXOAUTh IPUOIMKEHUS YHCET
IpU HEOOXOIMMOCTH € UCTOJIb30BAaHUEM BU3YaIIbHOM OTIOPBHI.
Pemiatp 3agayM  Ha YacTH, MPOLIEHTHI, MPOMOPIUHU, Ha
Hax0XJieHue Apoou (IPOIEeHTa) OT BETUYUHBI U BETUYHUHBI 10 €€
npobu (MmpouLeHTy), ApoOu (MpoIeHTa), KOTOPBIM COCTaBIISIET
ofHa BenmuuuHa OT aApyroil. IlpuBoauTh, pa3éupars,
OlLIEHMBATDH PA3JIMYHBIC PEIICHUS, 3alUCU PEIICHUN TEKCTOBBIX
3a/1a4 MpH HEOOXOAUMOCTH C HAIPABJISIONIEH TTOMOIIIBIO.
H3Baexkars wuHpopManuMo #w3 TaOIUMIl ©W  JAMArpPaMM,
UHTEPIPETUPOBATH TaOIUYHbIC JTaHHBIE, OTpeeNATh
HauOoJIbIlIee U HAMMEHBIIIEE U3 MPEACTABICHHBIX TAHHBIX.
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Harasanas
reoMeTpus.
Cummerpus

(6 1)

Ocesas CumMmempus. lleHmpa/sza;z CUMMemPUZL.

Ilocmpoenue cummempuunvlx gueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha yepTekax U M300paKEHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (QUTYypy (OTPE3OK,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYIOJbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIIPaBJIAOIIEH TOMOILBIO.

HaxoanTe npuMepbl CUMMETPUU B OKPYXKAIOLIEM MUPE.
MopenupoBarb 13 OyMmaru JBe QUIypbl, CHMMETPUYHbIE
OTHOCUTEJIBHO NPSIMOW; KOHCTPYHPOBATh T'€OMETPUYECKUE
KOH(UTYpalluy, UCIOJIb3Ysl CBOMCTBO CHMMETPHH, B TOM YHUCIIE C
MOMOUIBIO IUPPOBBIX PECYPCOB C ONMOPOI Ha aITOPUTM YyUeOHBIX
JIEACTBHM.

Bripaxxkenus
¢ OykBamMu

(6 1)

[TpumeHenwe OyKB IS 3aIFCH MAaTEMaTHYCCKUX BBIPAKECHUN U
MIPEIUIOKEHUN.  ByKeeHHble — 8bIpajiceHust U HUCLOBblE
NOOCMAaHOBKU.

BykBeHHBIC paBeHCTBA, HAXO0XKJICHHE HEM3BECTHOTO KOMITOHEHTA.
DopMYJIbI.

HUcnosab30BaTh OYKBBI sl 0003HAUYCHHS YUCEN, TIPH 3aICH
MaTeMaTHUYeCKUX  yTBEPXKIEHUW, COCTaBIATh  OyKBEHHBIC
BBIPAKECHUS IO YCIOBUIO 33]a4H.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCITOJIh30BaTh OYKBBI JJI UX 3aIHCH.

BopiuuciasaTh 4ucioBoe 3HaueHUE OYKBEHHOTO BBIPAKEHUS TIPH
3aJIaHHBIX 3HAYCHHUSAX OYKB C OMOPOM Ha aJrOPUTM YUEOHBIX
NIEUCTBUI.

3anuceIBaTh dhopmy.ini: nepumMeTpa H IUIOIIA N
NPSMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOMIAAH
Kpyra; BINOJIHATH BIYMCJIEHHUS 110 OTUM (HOpMyIIaMm.
CocraBiasitb (opMyJibl, BBIPAKAIOMINE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1I€Ha, KOJUYECTBO,
CTOUMOCTh; TPOU3BOAMTEILHOCTh, BpeMs, 00BEM paboThI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (GopMysam.

HaxoauTh  HEW3BECTHBI  KOMIIOHEHT  apU(pMETHYECKOTO
JEUCTBUS.

Harasinnas
reoMeTpus.
Durypsl

YUeTpIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
[IpsMoOyronpHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JIaroHanen.

MN300paxkaTh Ha HEIMHOBAaHHOM W KieT4aTo Oymare c
UCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU: C
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HA IUIOCKOCTH
(14 v)

N3mepenue yriios. Buibl TpeyrojabHUKOB.

[lepumerp MHoroyrospHuka. llinomans

¢urypsr. PopmyIsl

nepuMeTpa U IUIOIIAau mpsMoyroibHuka. [Ipubmmkénnoe

M3MEpeHue TIomaay Guryp.

Ipakxmuueckas paboma «Ilnowaov kpya».

napajuleJbHbIMY, NEPIEHIUKYISPHBIMU, PAaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMU W Jp., PaBHOOEIPEHHBI TPEYroJIbHUK.
IIpensarars 1 06CyK1aTh cOCO0bI, AJTOPUTMbI TIOCTPOCHHUS.
HccnenoBarb,  HCHOJB3YS  SKCIEPUMEHT,  HaOJIIOACHUE,
MOJIEIUPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJIBLHUKH C OMOPOI HA BOIPOCHBIH TIaH.
O00CHOBBIBATb, ONPOBEPraTb C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O NPSAMOYTOJbHUKE, KBaJpare, Pacrno3HaBaThb
BEpHbBIEC U HEBEPHBIE YTBEPKICHMUSL.

HN3mepsATh M CTPOUTH C NTOMOUIBIO TPAHCIIOPTUPA YTJIbI, B TOM
YHClie B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl, PAclo3HABaTh
OCTpBbI€, IPSAMBIE, TYIbIE, Pa3BEPHYTHIE YIIIbI.

Pacno3naBatb, H300paxaTh OCTPOYIOJIBHBIN, IPSIMOYTOJIBHBIMN,
TYIOYTOJIBHBIN, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEyroibHUKH (TIpH  HEOOXOJAMMOCTH C  HCIOJH30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BeruucasTe epuMeTp MHOT'OYTOJIbHUKA, IJI0IIA/b
MHOTOYTOJIbHUKA pa30HeHHeM Ha MPsIMOYrOJIbHUKU, Ha PaBHbIC
¢burypsl, UCMOJIb30BaTh METPUUYECKUE €AUMHUIIBI H3MEPEHUS
JUIMHBI U TJIOLIAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IEHCTBUI.
HUcnonb3oBaTh NPUOJIMKEHHOE M3MeEPEHHe JIJIMH U TUIOMIAIeH
Ha KIeT4aroil Oymare, NpuOIMKEHHOE U3MEPEHUE IITUHBI
OKPYXHOCTH, TUIOLIaJAH Kpyra.

IToaoxkuTeIbHBIE H
OTpHUIIATE/IbHbIE
YyHucJaa

(40 g)

Lenbie qycIia. Mooyns yucia,

ceomempudecKka

urmepnpemayus MO()yJZ}Z. Yucnoswle NPpOMENCYMKU.

ITonoxurensHple U OTpULATCIbHBIC

quciaa. CpaBHeHI/Ie

TOJIOKUTCIIBHBIX WU OTPUHATCIBHBIX YHCCIL. ApI/I(I)MeTI/I‘{eCKI/IC
JIEVUCTBUS C IOJOXKUTEIBPHBIMU U OTpUIATCIIbHBIMU YHCJIaMU.

Penienne TeKCTOBBIX 3a7a4.

I[IpuBoaAUTH NPUMEPHI HCIOJB30BAHUS B PEATbHON KU3HU
HOJIOXKUTEIBHBIX U OTPUIATEIbHBIX YHCEIL.

M3o06paxkaTh nenbie Yucia, MOJI0KUTEIbHBIE U OTPUIIATEIIEHBIC
YHCIIa TOYKaMH Ha YHUCIOBOH MPSAMOH, HCIOJIB30BATH YHCIIOBYIO
IOPSAMYIO JUIsl CPABHEHUS YHCEIL.

IIpuMeHsiTH NpaBWJIAa CpPAaBHEHMSA, YNOPAJ0YMBATH IleJble
YUCIIA; HAX0OUNb MOOYIb YUCIA.

®opMy/JIHPOBATH MPABUJIA BEIUUCIIECHUS C MOJOKUTEIBHBIMU U
OTPHUILIATEIbHBIMUA YUCIIAaMH, HAXOJAMTh 3HAYeHUs YHCIIOBBIX
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BBIPAKECHU, CoJIepKaIux JEUCTBUS
C IOJIOKUTEIBHBIMM UM  OTPULIATEIIBHBIMU  YHUCIAMHU IIPH
HE0OXOIMMOCTH C OTIOPOI Ha aJIrOPUTM IIpaBHIIA.
IlpuMeHATs CBOMCTBA CIIOKEHUS W yYMHOXKCHUS
npeoOpa3oBaHusl CYMM U IMPOU3BEICHUM.

PINIG: |

IIpencraBienue [IpsmoyronpHass cucreMa  KOOpPAMHAT HA  IUIOCKOCTH. |OOBSICHATHL W HJIIOCTPUPOBATH MOHSTHE TMPIMOYTOJIBHOU
JAHHBIX KoopaunaTsl TOUKH Ha MIIOCKOCTH, abciucca U OpJrHaTa. CUCTEMBl  KOOpJAMHAT  Ha  IJIOCKOCTH,  HCIIOJIb30BaTh
(6 1) CToGUaThIe U KPYrOBBIE JHArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOM MJIOCKOCTU TOYKU U
[IpaxTnueckas padota «IlocTpoenne nuarpamMmy. urypsl 1Mo 3ajaHHBIM KOOPAMHATAM, HAXOJMTEH KOOPIMHATEHI
Pemenne  TEKCTOBBIX  3a4ad,  COJAEpXaIIMX  JaHHBIE, | TOUCK.
MpeACTaBICHHBIC B TAOIUIIAX U HA TUArpaMmMax. YuraTte CTOJI0YaTHIC H KpYyroBbIC Anarpammsl;
HHTEpPNPeTHPOBATH JaHHbBIE; CTPOUTH CTOI0YATHIE TUAaTPAMMBI.
HUcnosab3oBaTh MHGOPMAILMIO, TIPEICTABICHHYIO B Ta0JIHIAX,
Ha JuarpamMmax JUisi peuieHus TEeKCTOBBIX 3alady M 3agad u3
peaIbHOM KU3HU.
Harasignas IIpsimoyzonvuelii napannenrenuned, Kyo, npusma, nupamuoda, Pacmo3HaBaTh Ha 4epTeKaX, pUCYHKaX, OMMCHIBATH TUPAMU]TY,
reoMeTrpus. KOHyc, — yuaunop, wap u  cgepa.  Hzobpadicenue|npu3My, UWIMHAP, KOHYC, IIap, W300paxaThb HX OT PYyKH,
Durypsl npOCMPAHCMEEHHbIX Queyp. IIpumepur Ppaseeépmoxk | MoieJIMpoBaTh U3 OyMmaru, IUIACTWIMHA, TPOBOJIOKA U JIp. C
B IIPOCTPAHCTBE MHO202PAHHUKOS, YUIUHOPA U KOHYCA. Hanpasisomed nomoursio. IlpuBoAUT, MpUMeEpPbl 00BEKTOB
99) Ipaxmuyeckas paboma «Co3z0anie Modeneri | OKPYKAIOIIEr0 MUPa, UMEIOMUX (POPMBI HA3BAHHBIX TEI.

NPOCMPAHCMBEHHBIX Yucypy.
Iouamue o06véma, eounuyvt usmepenus o6véma. OOBEM
NpPAMOY20/IbHO20 napaiieienuneod, Kyoa, popmynst 00véma.

Hcnonb3oBaTh TEePMHHOJIOTUIO: BEpIIMHA, pPedpo,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKa.
H3yuarb, UCMONb3ysl SKCIEPUMEHT, HAOIIOJECHUE, U3MEpPEHHE,
MOJETTUPOBAaHUE, B TOM YHCJIE€ KOMIIBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA Ha3BaHHBIX TEJ, BBHISIBJISATH CXOACTBA U PA3JIHYHUA:
MEXy MUPaAMHUI0N M IPU3MON; MEXY HUIMHIPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKHU MapajuieNenunena, Kybda, MPU3MBI,
MUPaMHJIBI, KOHYCA, [IHJIMHIPA; KOHCTPYHPOBAThH JaHHBIE Tela
U3 pa3BEPTOK, CO3[aBaTb KX MOJIEIM C HaIMpaBISAIOIIEH
MTOMOLIBIO.

rpaHb,
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Co3naBaTh MoOJeIH MPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTUIIMHA | JIP.) C OTIOPOM HA aNTOPUTM YUEOHBIX
JICWCTBUM.

HU3mepsaTs Ha Moaeasix: UIMHBI pEOEpP MHOTOIPAHHUKOB,
JMaMeTp 1iapa.

Beiuuciaare mno  ¢opmyaam: 00bEM  NPSAMOYrOJIBHOTO
napajuiesenuneaa, Kyba; HMCIOJb30BaTh CAMHHUIBI H3MEPEHUS
00b€Ma; BBIYMCJAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
napajuieJIenuIe/0B; pemarThb 3aJa4i C peaJbHBIMU JaHHBIMH C
OTIOPOH Ha CTIPABOYHYIO HH(OMAIIHIO.

IToBTOpEHHUE,
00001IEeHME,
CHCTEeMATHU3ALUSA

(20 g)

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KYypcOB 5 u 6

KJIaCcCOB, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUHA.

BoIuuciasaTh 3HaUCHUS BRIPAKECHUH, COIepKAIINX HATypaTbHBIE,
1eable,  TOJIOKUTENIbHBIE W OTPHIATENIbHBIE  YHCIIA,
OOBIKHOBEHHBIE W JIECATHYHBIE  JIpoOU,  BBHITIOJIHSTH
npeoOpa3oBaHUs YMCEN U BBIPAKEHUN MPU HEOOXOJAUMOCTH C
HaIPAaBJISAIONIEH TOMOIIBIO.

Boi0uparthb crocod cpaBHEHUs YUCEN, BBIYUCICHUN, IPUMEHATH
cBolicTBa apuMEeTHUYECKUX JACUCTBUN IS paroHAIA3AIuN
BBIYHCIICHUH.

Pemarts npocreiimue 3aa4u U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKUue 3HAHUSl U1 pelIeHUs 3a7ady M3 JAPYrux
PEIMETOB.

Pemats npocreiiiume 3a1a4mM pa3HbIMH CIIOCO0AMM.
OcylecTBJASATh CAMOKOHTPOJIb BBINIOJHSAEMbBIX JCHCTBUN H
CaMOTPOBEPKY pe3y/bTaTa BHIYUCICHUI.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (110 'OAAM OBYYEHMUA)
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7xaace (He menee 102 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEIbHOCTH oﬁyqaloumxm

4acoB)
Yucnaa n [TonsiTHE palOHAIBHOTO YKCIIA. CucreMaTH3UPOBATH M 000ralIATh 3HAHUSA 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. Apudmernueckue NeHCTBUS C PALIMOHAIBHBIMU YHCIIAMU. U IECATUYHBIX IPOOsX.
Panuonanbhble CpaBHeHue, yNOPSAJOUYMBAHUE PALMOHAIIBHBIX YHCEN. CpaBHUBATBH M YNOPSIA0YUBATHL APOOU, TpeoOpa3oBbIBas MPU
yHcaa CrerneHb ¢ HaTypalbHBIM MTOKA3aTeIIeM. HEOOXOIUMOCTH  J€CSTHUYHbIE JIpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7jad Ha ApoOU, IPOLEHTHI U3 peaIbHOM |OOBIKHOBEHHbIE B JIECSATHYHBIE, B YACTHOCTU B OECKOHEUHYIO

IIPAKTUKH.

[Ipu3Hakn  nenuMOCTH,  Pa3JIOKEHHS
HaTypaJbHBIX YHUCCII.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MPOMOPLIUOHAIBHOCTH.

Ha MHOXUTEIIN

u oOparHas

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUSA 3HAYEHUI APOOHBIX BbIPAKEHMM, COACPKANIUX
OOBIKHOBEHHBIE U  JIECSATUYHbIE JApOOM: 3aMEHATb IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  Jp0oOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXeHUE K (Gopme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXEHHE M JICJIEHUE AECATHYHBIX
npoOelt K 1eMCTBUAM C LEJIBIMU YHCIIaMU (TIPH HEOOXOJUMOCTH ¢
HalpaBJISIONIEH TOMOLIBIO).

IIpuBoanTL 4MC/IOBbIe U OYKBeHHbIEe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTeleM, OOBSCHsS 3HAYEHUsS OCHOBAHHUS
CTENEHHU U IOKa3aTelsl CTENEeHU, HaXOJIUTh 3HAUYEHUsS CTeleHel

Biza @ (a — 11060€ PAaMOHANBHOE YHCIO0, N — HATypanbHOE
YHCII0) C OTIOPO Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMcH OOJbIIMX YHCET € IMOMOUILIO

JAeCATHYHBIX Apodeii U creneHer unciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY IE€TMMOCTH, PA3JI0KEHHS HA MHOXKHUTEIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3aa4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,
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Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYNHBI U BETUYUHBI T10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISET
onlHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3éuparts,
OLICHMBATDH PA3JINYHbIC PEIICHHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSACHATH, ONIUPASCH HA ONPECICHUS, IPSAMO
IPONOPLUOHANIbHBIE u 00paTHO MIPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX
PEIMETOB.

Pemare mpocreiiirie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYI0 U o0paTHy10
NPONOPUHOHAIBLHOCTH, NPONOPLIMH.

Auredpanueckue
BBIPaKeHH
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. /JlonmycTuMble 3HaUYEHNS
nepeMeHHbIX. DopMyIibl.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBE/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBbHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOKEHHSL.
Pa3noxeHne MHOro4€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE U CHUMBOJIMKOW, NMPHUMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3alaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL peoOpa30BaHUs 1EJIOTO BBIPAKEHHUSI B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAATh (OpMyJbl KBajpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM HA CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHMsI 32 CKOOKH OO0IIEero MHOKUTEIS, TPUMEHEHUS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (GOpMYyT  COKpaIIEHHOTO
YMHO>KEHUS C OMOPOl Ha CIIPaBOYHYIO WH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS MATEMAaTHUKHU.
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YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IIpaBUIIa npeoOpa3oBaHUs
PAaBHOCHUIIBHOCTb YPaBHEHU.
JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOMN

YpaBHEHHS,

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau

C IOMOIIBIO YPaBHEHUM.

Jluneiinoe ypasnenue ¢ 08yms nepemMeHHbiMU U €20 2paux.
Cucrema JIByX JIMHEWHBIX YpaBHEHUU C JABYMsI MIEPEMEHHBIMU.
Pemenne cucrem ypaBHeHUH CrocoOOM TIOJACTAHOBKUA U

CIIOCOOOM CJIOKEHUSL.

PemaTe IMHEHHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH s
NPaBHJIa [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCWIBHOMY
emy Oouee npoctoro Bujia. [IpoBepsiTh, SABIsIETCS 1M KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YHCEN, SBISIOUIUMXCA PEIICHUEM
JIMHENHOI'O YPaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHUS C JByMSl INEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM ONOpHI); MOJIb3YSACh TIpapUKOM,
NPUBOAUTH MPUMeEPbI PEIICHUS YPaBHEHHUS.

HaxoauThs peimieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOil Ha aITOPUTM YUeOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPIPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1ayd TOJIYYCHHBI pe3yJapTaT C ONOpPOd Ha
BOIPOCHBIN ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 a)

Koopnunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXYTKH.
PaccTosinne Mexay 1ByMsl TOUKaMH KOOPJIUHATHOW PSIMOM
[IpsimoyrosbpHas cucreMa KOOpAuHaT Ha TIOCKoCTU. [Ipumepbl
rpadukoB, 3agaHHbIX hopMyaamu. UteHue rpaukoB peaabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynkuuu. I'padux dyaxkumm. CBoiicTBa (GYHKIUH.

Jluneitnas  ¢ynkums. Iloctpoenue rpaduxa

byukimu. I'paduk ynknuu y = kX + b.

JIMHEHHON

N300paxkath Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOLIME 33JaHHBIM KOOpPJAMHATAaM, Jy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh X HA aIreOpanvyecKoM s3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IO 33aHHBIM
KOOPJAMHATaM; CTPOUTHh TI'paUKH HECIOXKHBIX 3aBUCHMOCTEH,
3a7aHHBIX (QOPMYTaMH, B TOM YHCJIE C MOMOIIbIO ITHU(PPOBBIX
1a00paTOPHIA.

I[IpumeHsiTh, M3y4YaTh NPENMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii criocod MpeACTaBICHUS M aHAN3a Pa3HOOOpa3HOH
KU3HEHHOI WHpOPMAIHH.

OcBauBaTh Ha 6a30BOM YPOBHE MOHATHE (PYHKIMH, OBJIAECBATH
(bYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeitHyo QyHkuuio Y = kx + b, omucwiBaTh
e€ CBOICTBa B 3aBHCUMOCTH OT 3HaueHui kodddunnentos K u b
(Tpu HEOOXOAMMOCTH € OTIOPO Ha aJITOPHUTM MPABUIIA).
Crpours rpadpuku muHeriHOH QpyHkuny, Gyakmuny = kx + b
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Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOKCTB.

IIpuBOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IToBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHATUN U METOAOB Kypca / Kiacca,

0000111eHE 3HAHUH.

BbiOupaTrh, HNpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TTPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUil,
MTOCTPOECHUM.

PemiaTes npocreifme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3aJad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilune TeKCTOBbIe 33]a4d, CPABHUBATD,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 v)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCSH

4acoB)
Yucaa n KBanpatHslit KopeHb u3 uucina. [lonamue 06 uppayuonanrvrnom | @opMyJIMpoOBaTh onpeaeseHne KBaJpaTHOIO KOPHS W3 4McIa,
BBIYMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apru(METHYECKOTo KBaJPaTHOTO KOPHS MpU HEOOXOJUMOCTH C
KBaaparubie Heticmeumenvhule uucna. Cpaguenue oelicmeumenbHulX yucesl. |BU3yalbHON OMOPOH.

KOPHHU

ApupmeTrueckuil KBapaTHbIN KOPEHb.

HpI/IMeHHTb onepanruilo MU3BJICYCHHUA KBAJAPATHOI'O KOpHA U3
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(1549) VYpaBHeHue Buja X° = a. YKCIIa, MCTOJIb3YH IPU HEOOXOIUMOCTU KAJbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHbBIX KOpHEU. |OneHMBaTh  KBaJpaTHbIE KOPHU LENbBIMU  UYUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX |ACCATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuBaTL M YNOPSA0YMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOILBIO KBAJPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPaBJIAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaXOJWTh TOYHBIE U
npubnmxEHHBIe KopHU ipu & > 0.
HccaenoBarb CBOMCTBA  KBAaAPATHBIX KOpPHEH, IPOBOISA
YHUCIIOBbIE 3KCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaAHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline MpeodpasoBaHUSl  BBIPAKECHU,
coAepKaluux KBaJApaTHble KOPHU. BbeIpakaTb NepeMeHHbIE W3
TEOMETPUUCCKUX U (PU3nUecKuX (GOpMYIN MPU HEOOXOIUMOCTH C
OIOPOI Ha MPABUJIO.
BopIyucasaTh 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBarh B XOJE€ peLIEHUs 3a4a4 3JIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHS MATEeMAaTHKH.
Yucaa u Crenens ¢ nensiM nokasareneMm. CTaHnapTHas 3anuch yuciaa. | PopMyJupoBaTh ONpeaeaeHHe CTEIIECHU C LIEJIbIM [T0Ka3aTeleM
BbIYMCJICHHSL. PazMepsl 00bEKTOB OKpYXKAIOLIEro MHUpa (OT MEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YalIbHOM 01ope).
Crenennb YacTHI] 0 KOCMHUYECKUX OOBEKTOB), JUINTENBLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anmuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
C HeJIbIM B OKPY’KaroIlleM MHpE. Bujge. CpaBHHMBATBL uncla M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JJIUTEIBLHOCTH MPOIECCOB B
OKpYKaroIleM MUDE.
DopMyJIHPOBATh, 3aNUCLIBATL B CUMBOJINYECKOl ¢opme 1
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HWIIOCTPUPOBATL INpUMEpaMHu CBOICTBA CTEIICHU C OCJIbIM

nokasareieM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHO OMOPBHI).
IIpumensiTe  cBoOMicTBa CTENeHM Uil  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpKAIIUX CTEINEHU C LEIbIM II0Ka3aTelleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(opMauuu. BpINoJIHATH
AEHCTBHSA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, JIeJICHHUE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne |KBanparHbeii TpéxuieH. Pasimoskenue kBaapaTHoro tpéxwieHa | Pacmo3naBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHABIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEITH.

Ksaaparubiii PackiaapiBaTh HAa MHOXKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPEXUJIeH HEOTPHIIATEILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha AJITOPUTM TIpaBHIIA.

Adaredopandyeckue | AnreOpandeckas ApoOb. JlomycTUMbIE 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanveckue BeipakeHus. Haxoaurb o6macth

BbIpaKeHMS. BXOJALIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIpEACTICHUS PallMOHATIEHOTO BHIPAXKEHUS.

Adredopandeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJIHATH YHCIOBBIE IOJCTAHOBKHA W BBLIYMCJIATH 3HAUCHHC

Apoob Crnoxenue, BBIUYMTAHUE, YMHOKEHHUE u JeNieHre | ApoOu, B TOM YHCIIE C TOMOIIBIO0 KabKYIATOPA.

(15 g) anrebpanveckux npoOeil. I[IpeoOpazoBanue BbIpaxkeHUil, | POPMYJIHPOBATH OCHOBHOE CBOMCTBO areOpanveckoi qpoou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro JJs npeoOpa3zoBaHus Apooeii.

BbinoJHATL JelicTBUSL C anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisoomed mnomouipio. IlpuMensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3ajady. BuipakaTb
nepemMeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) TpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIIO.

YpaBHeHnust KBangparHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJIpaTHbBIC yPaBHEHUSI.

U HEPABEHCTBA. DopMmyna KOpHER KBaApaTHOTO ypaBHEHUA. Teopema Buema. |3anuchiBaTh (OpPMYJY KOpHEH KBaJpaTHOTO YpaBHEHWS,

KBaaparubie Pemenne ypaBHeHMi, cBOIAIMXCS K KBagpaTHbIM. [IpocTeiimme | pemiath KBaJpaTHbie YPaBHEHUs]I — TOJIHbIE U HETOJHBIE (C

YPaBHeHHS JIPOOHO-PalMOHANBHBIE YPABHEHUS. MCIIOJIb30BaHNEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3agady € MOMOINBIO KBajapaTHbIX |[IpoBoauTh mpocTeiilme  Mccael0BaHUsI  KBaJpaTHBIX
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YPaBHEHUH.

YPaBHEHUM.

Pematy ypaBHeHuUs, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOI € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnrogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU MU
K03 puIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumenamo meopemy Buema on4 peuierus
3a0a4 (¢ ucnonvb3osanuem oopasya).

Pemate TekcTOBBIe 3agaum anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyecko MOJAENU MyTEM COCTaBJIEHUS ypaBHEHHUs (Ipu
HEOOXOIUMOCTH C  HalpaBJSIIOIIEd  MOMOIIbIO);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro Trpaduk,|Pacmo3HaBaTh JTUHCHHBIC YPABHCHHS C IBYMS IIEPEMCHHBIMHU.
U HepaBeHCTBA. MIPUMEpPHI PEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpoutb rpaduKku JHUHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cucteM JByX JMHEHHBIX YpaBHEHUH C JBYMs|HCHOJb3ysi HU(pPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MePEeMECHHBIMU. [IpuMepbl pelIeHUS CHCTEM HEJIMHEHHBIX | OTIOPOi Ha aJrOpUTM Y4eOHBIX IEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs|ypaBHEHUSIM.
nepeMeHHbIMU U CUCeEM YPAGHEHULL C 08YMsL NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3aj[au C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIoLIei
MTOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayury  peuieHus
YpaeHerus ¢ OSyM}l NEePEMEHHbIMU U cUcCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
Pemiath TeKkcTOBBIE 32/1a4H aNTeOpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBblie HEPaBEHCTBA U UX CBOMCTBA. D opMyJIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

1 HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIE HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOﬁ Hp}IMOﬁ.
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HepasencTBa OJIHOH mepeMeHHOW M ux peuieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a1au.
(12 g) HEPABEHCTB C OJJHOM IIEPEMEHHON U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o0pakenue penieHns TMHEHHOTO0 HEPaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNEe HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCJIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, U300paKaTh peIlIeHUE

CUCTEMBbI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTHU
C BU3YaJIbHOM ONOPOIA.

DyHKIUH. [lonste ¢ynknuu. O6nacTe ONpeneneHus U MHOXKECTBO Hcnonb3oBarth  (QYHKIMOHAIbHYIO  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHIA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiicTBa QyHKIMH, UX OTOOpaxkeHHe HA | BuIYMCIATHL 3HAYeHMst QYHKIUH, 3aaHHBIX (GopMyliaMu (TIpu

5w rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJIBKYJISATOP); COCTABJISATH
TaldIuIbI 3HAYeHUH QyHKIUY.
Crpouth no ToukaM rpapukn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIMM Ha OCHOBE €€ rpaduueckoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBIISAIONICH
ITOMOIIBIO.
Hcnoab3oBath  (QYHKIMOHAIbHYIO  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepbl IpaduKoB, OTPaKAIOUIMX peabHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 33JJaHHBIMHM CBOMCTBAMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POIPAMMBbI JUJIsl TOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKUUH. Urenue wu mnocrpoeHue rpadukoB ¢yHkuui. Ilpumeps! | HaxoanTs ¢ moMombio rpaguka QyHKIMK 3HAYCHUE OJTHOU U3

Yucnosbie rpaduKoB QYHKIHH, OTPasKAOLINX pealIbHbIE IPOLIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO JIPYTrOil.

GyHkuun OyHKUIMH, ONMCBIBAIOLIME  MPSAMYIO u o0paTHyI0 | B HECIOKHBIX CiIydasx BbIpaxaTbh (popMyJioii 3aBHCHMOCTH

(9 9) IPONOPLUHOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. |Mexay BeTHYHHAMH.

I'padux Gpyskuuny = X
dyaxmuu y = X2,y = X3,y = Vx, ¥ =k epaguueckoe

X
peulerue ypasHeHuil U CUCmem YpasHeHu.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl uzydaemblx ¢QyHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KEHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,
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y = \/ X, Yy = k;

Hcnoab3oBaTh QYHKIHOHAIBHO-TPaGUYECKHE
NMpeACTABJIEHUS IS PEIICHUS U UCCIIEIOBAaHUS YPAaBHEHUN U
CHUCTEM YPaBHEHUM.

IIpumensite nugpoBbie pecypebl AT MOCTPOCHUS I'papUKOB
GyHKIMH.

IToBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KypcoB 7 u 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHHUS YHCEJN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, pELIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpPeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW KM3HM, TIPHUMEHSATH
MaT€MaTHYECKHe 3HAHUS JUIS pelIeHUs 3a7ad U3 JIPYyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a44, CDAaBHUBATH, BHIOUPATH CIOCOOBI
pELIeHUs 3aJa4H.

Okiacc (He Mmenee 96 )

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaan PanmonanbHble 4Mcaa, uppayuoxanbhblie ducia, KoweuHvle u|Pa3BUBaTHL NpPeNCTABJEHUs] O 4YHCIaX: OT MHOXECTBA
BBLIYHCJICHHS. beckoHeunble oecsamuytvie opoou. MHoocecmeo | HATypanbHBIX YUCEN JO MHOKECTBA JCHCTBUTEIBHBIX YHCEIN.
JleliCTBUTEILHBIE | OCUCMBUMENbHIX — Yucen, — Oelicmeumenvuvle qucia  Kak | O3HAKOMHTBCS c BO3MOKHOCTBIO IPEJCTaBIEHUS
qJHCIa beckoHeuHvle decsimuunvle OpodU. B3aumno 0OHo3HAYHOE JNEHUCTBUTENLHOTO YHCla Kak OECKOHEUHOU JeCATUYHOU Apoow,
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(9w

coomeemcmeue mMexHcoy MHOHCECMBOM OeUCMBUMENbHbIX YUCe]
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOLI.

Cpasnenue  Oelicm8UMENbHLIX — Yucel,  apu@memuyecKue
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BEIMYUHBI, TOUHOCTH TIPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA PE3yIbTaTOB
BBIUHCIICHUH.

NPUMEHATHh JICCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALMOHATIBHBIX YHCE.

3anucvieams, cpagHueamo u ynopaoouueamp
Oeticmeumensvhvle YUca.

BpinmoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTyecKkre [eiiCTBUS C palMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUS CTEMEHEN C UEIbIMU IMOKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
[Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAIM3UPOBATHL M /1eJaTh BbIBOABI (II0CJ€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHS IEHCTBUTEIHHOTO 4YHCIa
MIpY PENICHUH 3a/a4.

OKpyrisiTh JIeHCTBUTEIHHBIEC YKCIIA, BBIMOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTeMATHKU.

YpaBHeHust JIuneiinoe ypaBHeHue. Pemenne ypaBHeHui, ceoaamuxca K - |OcBanBaTh, 3aNOMHMHATL W TNPHMEHATH TIpaduyeckue
U HepaBeHCTBA. JINHEWHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHUI, HEPaBEHCTB U HUX CHUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHUH, CBOJISIIMXCS |(MpU HEOOXOOUMOCTH C ONOPOMl HA alIrOpuT™M  Yy4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIC YpaBHEHMUSI. neicTBUil).
nepeMeHHOMI Ilpumepvr  pewenuss ypaeuwenuti mpemovel u uyemeépmoii | Pacno3HaBaTh 1ebie U JPOOHBIC YpaBHEHUSI.
(14 a) cmeneHetl pasznodiceHuem Ha MHONICUMETU. PemiaTte JiMHeliHbIe W KBaJApaTHbIe YPABHEHUsI, YPAaBHEHUS,
Pemenne npoOGHO-palioOHANIBHBIX YPAaBHEHUH. CBOJSIIMECS K HHM, THpocTeiue ApoOHO-pallMOHANBHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUSI.
IIpensiaraTs BO3MOHBIE CIIOCOOBI PEIICHNS TEKCTOBBIX 3a7ad,
o0cy:kIaTb HMX M PpelaTh TEKCTOBbIE 33/laud  Pa3HbBIMU
crioco0amu.
3HAKOMHUTBCSI C HCTOPHEN Pa3BUTUSI MAaTEMATUKU
YpaBHeHnust JIuHeltHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U ero rpaduk. |OcBauBaTh M MPUMEHSATH IPUEMBI PEIIICHUS CHCTEMBI JBYX

U HepaBeHCTBA.

Cucrema IByX TMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH U

JIMHENHBIX ypaBHCHI/Iﬁ C ABYMs ICPEMCHHBIMU U CUCTEMbI IBYX
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CucreMbl

e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JINHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 g) I'paduueckas mHTEpIIpETALIUS CHCTEMBI ypaBHEHUH ¢ 1ByMs | Mcmosb30BaTh (GYHKIIMOHAIBHO-TpaGHUUCCKHE MPEACTABICHHUS
[IEPEMEHHbBIMHU. JUIS pellieHUsl M MCCJIeI0BAHUS YPAaBHEHUH U CUCTEM.
Pemienne TekcTOBBIX 3a71a4 aIredpanyeckum CriocoOOM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIHPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MOJenu MyTéM COCTABJIEHUSI CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYH) CHUCTEMY YpPaBHEHM;
HHTEpPNpPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS MaTEMaTHKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anuchbiBaTh, MNOHUMATbh, MHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeVHbIE HEPABEHCTBA C OJHON IIEPEMEHHOM U UX PEIIECHUE. |HEPaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucremMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpeMeHHON U uX | BbImoaHsATh npeoOpa3oBaHMsl HEPABEHCTB, HCHOJb30BATH U
(16 v) peuieHue. npeoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBanpaTHble HEPaBEHCTBA U X PEIIECHUE. Pacno3zHaBaTh JTMHEHHBIE U KBAJpPAaTHBIC HEPABEHCTBA.
I'padmueckass  uHTepmperanusi HEpaBeHCTB M cucTeM |PemaTh  JMHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIBYMs IIEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIUX KBaJAPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATh ITOTYYCHHBIC PEIICHHUS.
M300paxkaTth pericHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHUCJIOBOM INPSIMOMH, 3alMChbIBaTh pEIIEHUE C IIOMOILIBIO
CHUMBOJIOB.
PemiaTh KBajpaTHble HEPABEHCTBA, MCIIOJIB3Ys IpapuuecKue
IIPEJICTaBIICHMUSI.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3IM4YHBIX 33Ja4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKuuu KBangpatnunas ¢ynkuus, eé rpagux u cpoiictBa. [lapaGona, | Pacmo3HaBaTh BUbI HM3y4aeMbIX (YHKIUI; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATBI BEPIIUHBI 1apadoIIbl, 0Cb CHMMETPUH N1apadoIIbl. |CXeMATHYECKH, O0BSCHATH PACIOJOKECHHE Ha KOODPIMHATHOM

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.
Ipadpuxu Gynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y

=Vx,y =k

miockocTH rpadukoB pyHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Y = /X, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH KOI()PUIMEHTOB;
X

ONHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, mNpPUMepPbl KBAAPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM )KU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
bynxmuu y = ax®> + bx + C (mpu HEoOXOAMMOCTH C
HAIPaBJIAIONIEN TOMOIIIBIO).

CtpouTthb 1 M300pakaTh cxeMaTH4YeCKHU rpauKu KBaJPATHYHBIX
(yHKIMiA, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
= a(x + p)>, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C THOMOIIbIO IHU(PPOBHIX
pecypcoB.

YucaoBble
MocJIe0BaTEIbHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYppeHTHOW (opmynmolt u
dhopmyroit N-ro uieHa.

ApubdmMernueckas ¥ TeoMeTprudecKas mporpeccuu. @opmyisl N-
ro 4jieHa apuMETUYECKOW U TEOMETPHYECKOW IMPOTPECCHi,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpasicenue unenos apugmemuyeckon u 2eomMempuyecKol
npozpeccuti moYKamu Ha KOOPOUHAMHOU NIIOCKOCU.
Jlunetinwiil u SKCNOHEHYUANbHBLL POCHI.

Cnooicnvie npoyenmai.

OcBauBaTh M NPUMEHSATH WHJICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C MCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCJIEI0BATENLHOCTH.

AHaau3upoBath GopMyIly N-ro 4ieHa MocaeA0BaTeIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEJIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEZIOBATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apudMeTHUYECKYl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHYECKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMmbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJIEHUH U3 pEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHEe B apu(pMeTHYeCKOU
IPOrPEeCCUH, B FTEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams
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coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IIOCJIEI0BATEABHOCTSIMU, B TOM 4YHCJIE 33Ja4d M3 peaabHOMN
JKU3HM € UCHOJB30BaHMEM  IUQPPOBBIX  TEXHOJIOTHMM
(27EKTPOHHBIX TaOIHILL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamyv 3a0auu na cnodichvie npoyenmol, 6 MOM Yucie 3a0ayu
U3 peanbHou NPAKmMuKu (C UCNONb308aHUEM KATLKYIAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IeHME,
cucremMaTrTu3anus
3HAHUM

(18 1)

Yucia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
JNEWCTBUTEIFHBIMU YHCIAMH, YWCIIOBAsl TpsiMasi; MPOIEHTEHI,
OTHOIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHNE, OTICHKA;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU S (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
@®yHkun (MOCTPOCHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXKECTBO,
omepary HaJl MHOYKECTBAMH; HCI0JIb30BaTh rpaduaeckoe
MIPEICTABJICHHE MHOYKECTB ISl ONTUCAHUS PeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHUHOJIOTHIO 1 OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPATBHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJIbHbIX YHCEJ, MPU3HAKH
JENMMOCTH, 1IeJI0€ YKCII0, MOAYJb YUCHa, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUA YHCIIa, apUPpMETHUECKUN
KBaJIpaTHbIN KOPEHb.
BbINoJHATH JeliCTBUS, CPABHUBATDH M YNIOPSA0YMBATH YUCIIA,
NPEJCTaBISITh YHUCIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YyHClla; BBINOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemath TekcToBBIE 32/1a4M apu(PMETHUYECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a/1a4M, CoJICp>Kallne MPOIeHTHI, J0JIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3boupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, NPUMEHSS
MaTeMaTUYECKUI anmnapar, HHTEPNPeTHPOBAThL PE3YJIbTAT
OnepupoBaTh NOHATHUSIMM. CTEIIEHb C IIEJIBIM ITOKA3aTeleM,
apumMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,
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anredpandeckast 1po0b, TOKAECTBO.

BbInOJHATL OCHOBHBIC JACHCTBUSA. BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIe, IPOOHO-pAIMOHATBHBIC
BBIDQXKCHUSI U  BBIPAKEHUS C KOPHSMH, pPEAM30BBIBAThH
pa3ioKeHWe MHOro4jeHa Ha MHOMKWUTEIM, B TOM YHCIE C
UCIO0JIb30BaHUuEM (OpPMySl pPa3HOCTH KBaJpaTOB M KBajJpara
CYMMBI U Pa3HOCTH (C OMOPOM Ha CIPaBOYHYIO WH(OpMaIHIO);
HaxOJIUTh JIOMYCTUMbIC 3HAYCHHS TEPEMEHHBIX i JPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBarh ¢ NOMONIBIO (OPMYN peasibHbIE MPOLECCHl U
SIBJICHHUSI.

OnepupoBath NOHATHAMM: GYHKINA, TpaduK QyHKIMU, HYIH
GYHKIIUK, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, IMPOMEXYTKHU
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHaIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. IMpsAMas MPONOPLUUOHAIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHCWHas  (PyHKIWHS,
KBaapaTtuyHas QpyHkmus, napadosa, runepooa.

HUcnoab3oBath rpaguky 11 ONPEACIICHUS] CBOMCTB, MIPOIECCOB
U 3aBUCHUMOCTEH, U1 pelleHus 3afad W3 APYrux ydeOHBIX
MPEeIMETOB U PEaJbHON >KU3HU; MOAETHPOBATH C IMOMOIIBIO
rpaduKOB peanbHbIE MPOIECCH U SBICHUSI.

Boipaxkath ¢popMyJIaMH 3aBUCUMOCTU MEX/Ty BEJTMUYUHAMU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (I1I0 T'OAAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3zBpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS
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Kypca (4ucjio

4ac0B)
IIpocreiimme ITpocreiimme reoMeTpudecKre 0ObEKTHI: TOUKH, IPSIMBIC, JTy4H | DOpMYJIHPOBATH OCHOBHBIC OHATHS M ONIPEICICHUS.
reoMeTpuuyecKue | ¢ yriibl, MHOTOYTOJIbHHK, JIOMaHasl. PacnozHaBaTh  HM3y4YCHHBIE  TE€OMETpUYECKUE  (HUTYpHI,
durypsoi CMeXHBIC U BEPTUKAIILHBIC YIITHL. ompeaeJsiTb HMX B3aMMHOE pACIOJIOXKEHHE, BBINOJIHATH
U UX CBOMCTBA. PaboTa ¢ mpocTedumu yepTeKamu. 4epTEX MO YCIOBHUIO 33/a4d (C HUCIOJIH30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne nUHEHHBIX M YIJIOBBIX BEJTWYWH, BBIYMCICHUE |OMOPHI: HABOJAIIME BOMPOCHI W/WIM JITOPUTMA Yy4eOHBIX
reOMeTPUYEeCKHX | OTPE3KOB U YIJIOB. necTBuil).
BeJIMYMH [lepumerp wu  mmomans  ¢uryp, cocraBieHHbIXx w3 |[IpoBoaMTH TpocTEiilve MOCTPOCHUS C TIOMOIIBIO IUPKYIIS U
(14 q) MPSIMOYTOJIbHUKOB. JIUHEUKH.
HN3mepATh TMHEIHBIC U YTIIOBBIE BEIMYNHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
Onpeneasitb «Ha TJa3» pa3MeEpbl pealbHbIX OOBEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY UX Pa3MEpPOB.
Pematp 3a7aun Ha BBIUMCICHHE JUIMH OTPE3KOB U BEIUYHUH
YTJIOB.
Pematp 3a1aun Ha B3aMMHOE PAcCIOJIOKEHUE T€OMETPUUYECKUX
buryp.
IIpoBoanTh KIacCUPUKALUIO YTTIOB, BBIYUCIATD JTUHEIHBIE U
VIJIOBBIE BEIIMYUHBI, MPOBOJAUTH HECJI0:KHbIe HEOOXOIMMbIE
JOKa3aTeNIbHbIE PACCYXKIACHHUS.
3HAKOMUTBCA C UICTOPHUEH Pa3BUTHS FreOMeTPHUH.
TpeyroabHuku IlonatTne © paBHBIX TPEYroJbHUKAaX U  IIEpBUYHBIC | Pacmo3dHaBaTh mapbl paBHBIX TPEYrOJbHHKOB Ha T'OTOBBIX
(22 v) MIPEJICTaBICHHUS] O PAaBHBIX (KOHTPYSHTHBIX) (urypax. Tpu |depTexkax (C ykazaHHMEM IMPU3HAKOB) MPU HEOOXOIUMOCTU C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPeyroybHUKU. [Tpu3naku
U CBOMCTBA paBHOOEPEHHOTO TPEYT OJIbHUKA.

IIpoTuB GosbIIel CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIMN

YTOJL

BHU3YyaJIbHOU OMIOPOil.

BbiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyIHpOBaTH OTIPEIEIICHUS: OCTPOYTOJILHOTO,
TYNOYTOJIBHOTO, IIPSIMOYT'OJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYroJIbHUKA; CEPEIMHHOTO IEpPIEHAUKYISIpa
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IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomanoti.

[psMOYTOJIBHBINA TPEYroNbHUK ¢ yriioM B 30°.
[lepBbIie MOHATHSA O AOKA3aTEIHCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; IEepUMEeTpa TPEyroJibHUKa IpU HEOOXOIUMOCTH C
OIIOPO Ha AIITOPUTM IpaBUIIA.

®opmyupoBaTh CBOIICTBA M NIPU3HAKU PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeXH, pemaTh 3a1a4M C IOMOIIbI0 HAX0XKIEHUS
PaBHBIX TPEYTOJIbHUKOB.

[IpumensTh MIpU3HAKU paBeHCTBa  NPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCHOJb30BAaHHUEM CMBICIOBOMN
OTIOpBI: HABOJALIME BONPOCH W/WIM alrOpuTMa Y4eOHBIX
necTBuil).

Hcnonb3oBarh 11GpPOBBIE pECYPCHI
CBOWCTB M3y4aeMbIX (PUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

AJs1  HCCJICJ0BaAHUA

IMapanieabHble [TapamensHble mpsMble, uX cBoiicTBa. Hakpect nexamue, @opMyJadpoBaTh  MOHATHE  TMAPAUICTBHBIX  TPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YIJIbl (0Opa30BaHHbIE IPU [ HAXOAUTD MMPAKTHYECKHE TPUMEPHI.
yIJI0B NIePEeCeUeHUH NMapauIeIbHbIX MPSIMBIX CEKYILEH ). H3yuath cBoiicTBa yrioB, oOpa3oBaHHBIX MpPH MEPEeCEUECHUU
TPeyrojbHUKa [Ipu3Hak  mapamIeNbHOCTH  MPSIMBIX ~ Y€Pe3  PABEHCTBO |MapAJUICIBbHBIX IPAMBIX CEKYILEH
(14 g) pPAcCTOSTHUN OT TOYEK OJHOU MPSAMOH 10 BTOPOH TPSIMOA. IIpoBoauTh no0Ka3zarenbcTBa. MDOPMYJHPOBATH TeEOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. [apajyIeIbHOCTH  JIByX MPSAMBIX C  IOMOLIBI  YIJIOB,
Buemrnue yriel TpeyrojibsHuKa 00pa30BaHHBIX MPH MEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbIYHCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wuyucinoBble U OyKBEHHbIE 3HA4YEHUS YIJIOB B
reOMEeTPUYECKUX 3aJauax ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrojJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHUS T€OMETPUH.
OxkpyxHOCTH OKpyXHOCTb, XOPZIbI U IUAMETPBI, UX cBolicTBa. KacarenbHas k| @opMyJMpoBaTh  ONpedeeHUs:  OKPYKHOCTH,  XOP/IBL,
U KpYT. OKpyXHOCTH. OKpYXHOCTb, BIIMCAaHHAas B Yroi. [lomamue o|nuameTpa U KacaTedbHOW K oOKpyxkHOcTH. H3yyaTh wuX
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepedumnnwiii|CBOCTBA, MPU3HAKH, CTPOUTH YEPTEKH.
NMOCTPOCHUS NEePNeHOUKYIAp KaK 2eoMempuiecKue mecma mouex. HccnenoBarhb, B TOM 4UCIIE HCNOJIb3YS H(POBbIE pecypehl:
(14 9) OKpY>XHOCTb, OIIMCAHHAsI OKOJIO TPEYroJibHUKA. BriricaHHas B |OKPY)KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYXHOCTH,
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TPEYTrOJIBHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B yYrOJI; pABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ons doxazamenbcmea meopem 0
nepeceueHuu OUCCEKMPUC Y2ll08 MPEYeONbHUKA U CEPEOUHHBIX
NEePReHOUKYIAPOE K CHOPOHAM MPEY2OIbHUKA C NOMOUbIO
I'MT.

OBinageBaTs NOHATHSAAMM  BIMCAHHOM M OIIMCAaHHOM
OKpPY)KHOCTEH TpEYrojbHHKA, HAXOAMTh ILEHTPBI 3THX
OKPYKHOCTEH € ONIOPOH Ha aJIrOPUTM IIPABHIIA.

Pemiate OCHOBHBIE 32Ja4M HA NOCTPOEHME: yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO MEPINEHANUKYIsApa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEH  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYIIPHON TaHHOW MpPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Ju4HbIM 3JIEMEHTaM IpH
HEO0OXOIMMOCTH C HaIlPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
(49)

[ToBTOpeHue u 0000IIEHHE OCHOBHBIX IMOHATHUM M METOJOB
Kypca 7 Kiacca.

Pemath 3a1aun Ha MOBTOpPEHHE, WLIIOCTPUPYIOLIUE CBS3U
MEX/1y pa3INdHbIMH YacTsIMH Kypca.

8 ki1acc (e menee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

YeThIpEXyroJbHUK
"

HapannenorpaMM, €TO0 IIpHU3HAKHU U cBoiicTBa. YacTHbIE cirydan
ux

napajiesiorpaMMoB  (TIPSMOYTOJIBHUK, pPOMO, KBajpar),

M300pakaTh U HAXOAUTH HA YEpTEXKaxX YETHIPEXYTOJIbHUKH
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 4)

MPU3HAKH U cBoiicTBa. Tpanenus. PaBHOOOKast 1 MpsiMOYroJibHas
Tpaneuuu.
Yoeoenue meouanwvi. Llenmpanvnas cummempusi

®opmyIHpOBaThH onpeneIeHus: napajuieJorpaMmma,
OpSMOYTOJIbHUKA, pomOa, KBajapara, Tparelyuu, paBHOOOKOMH
Tpaneuuu, IpsSMOyrojbHOM Tpaneuuu.

Hcnonp3oBaTth mNpH  pelleHMH MNpPoOCTedIIMX  3aJa4
IIPU3HAKY M CBOMCTBA: INapajuleorpaMMa, MpsMOYyrOJIbHUKa,
pomba, KBajapara, Tpamnelud, paBHOOOKON Tpamenuw,
IIPSAMOYTOJIBHOW Tpanenuu.

I[IpumeHsTH MeTOA yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AJITOPUTM IIPABUJIA.
Hcnonb3oBath 1U(pPOBBIE peECYpCH
CBOMCTB M3y4aeMbIX QUTYP.
3HaKOMHUTBHCS C UCTOPHUEN Pa3BUTHA F€OMETPHH.

I8 UCCIIEAOBaAHUA

Teopema dasieca
U TeopeMa o
NPONOPLUOHAILH
bIX OTpPe3Kax,
NOJX00HEIE
TPeyroJbHUKHU
(15 g)

Teopema Daneca u meopema o NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist TMHUS TpEYroJibHUKA. Tpamenus, €€ cpeansis THHUSL.
Ilponopyuonanenvie  ompesku, HOCMpoeHUe  Yemeépmoco
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey201bHuKe.
IlooobHble  mpeyzonbHUKUL. Tpu  npusnaka
mpeyzonvHuxos. llpakTuueckoe npuMeHeHue.

nooobus

IIpoBoaAMTH MOCTPOEHUS C TIOMOIIBIO IUPKYJIS U JIMHEUKH C
ucnosib3oBanue  Teopembl  dameca U TeopeMbl O
NPOMOPLUUOHANBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIU
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaTJITHOCTb.

HaxoauThs no100HbBIE TPEYTOJBHUKN HAa TOTOBBIX YEPTEKAX C
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB TMOAOOHS MpH
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOHA.

Pematp 3agaum Ha moJOOHBIE TPEYroJbLHUKH C MOMOUIBIO
CaMOCTOSITEIBHOTO TIOCTPOCHUSI YepTeKed M HaXOXKACHUs
MOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBIAIONIEH TOMOIIIBIO.

IIpoBoaNTH 10KA3aTENBCTBA C UCIOJIB30BAHUEM MPU3HAKOB
no100MsI HECJIOKHBIX T€OMETPUUECKUX 3a/lad C OIMOpoil Ha
AITOPUTM y4eOHBIX JEHCTBHIA.

IlpuMeHATH  TOJIyYEHHBIE  3HAHUS  [PU  PELICHUH
TEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaIpapJsIoLIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH pPa3BUTHSA TEOMETPUH.
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Iiiomans.
Haxo:xnenue
iomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILaomaaun
No100HBIX (pUryp
(14 g)

[TonsiTre 06 001Iel TeopHH MIIOIA/IH.

@opmynbl A TUIOMIAMM TPEYroJIbHUKA, TapaieorpaMma.
OmHoweHnue niowaoeu mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu odowell 6bICOMOI.

Buviuucnenue nnowaodeii croscnvix ueyp uepes pasdouenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTyaToit Oymare.

[Tnomanu nono6HeIX Guryp. Beruucinenue miomranei. 3amaqn ¢
MPAKTUYECKUM COJIEpKaHueM. Pewenue 3adau ¢ nOMOWbIO
Memooa 8CnoMo2amestbHoU NiOUAOU.

OsJajgeBaTh NEePBUYHBIMHM MpeEACTaBJEHUAMHU 00 oOImei

Teopuu IUomwam (Mepbl), (OPMYJMPOBATH CBOIICTBa
IUIOLIA/IU, BBISICHSTH UX HATJISIAHBIN CMBICIL.

[TpumensTb  Qopmynbl  IUIOIIAAM  HapajuieNorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOd Ha CIPABOYHYIO
UHPOPMALIHIO.

[IpumensTh bopMyIbl iouiaau BBIITYKJIOTO

YeThIPEXYrOJIbHUKA Yepe3 JAUaroHau M Yroj MEXIy HUMHU C
OTIOPO# Ha CIIPABOYHYIO HH(OPMAIIHIO.

Haxoaute muomanu ¢uryp, n300paxEHHbIX Ha KIET4aTOM
Oymare, MCII0JIb30BaTh pa30MEHUE HA YAaCTH U JOCTPOEHHE.
Pa30oupars npumepsl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN ISl PELIEHUsI TEOMETPUYECKUX 3a/1ay.

HaxoauTs momanu moA0OHBIX (QUTYP C OIOpOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYuCcaSITh [UI0IAAN PA3IMYHBIX MHOTOYTIOJIbHBIX (DUTYP.
Pemate 3aa4M Ha IUIOIIAb C IPAKTHYECKUM COJEPKAHUEM
II0CJIE COBMECTHOT'O aHAIIN3A.

Teopema
IMudaropa n
HayaJja

TPUTOHOMETPHH
(10 g)

Teopema Iludaropa, e€ gOKa3aTenbCTBO W HPUMECHEHHE.
O6parnas Teopema Iudaropa.

OmpeneneHue TPUTOHOMETPHUYECKHX (YHKIHUH OCTPOTO yria,
TPUTOHOMETPUYECKHUE  COOTHOIICHHS B  NPSIMOYTOJILHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWIEHNST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, menmoab3oBatbh €€ B
MPAKTHYECKUX BBIYUCICHUSAX.

Bnazners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUI OCTPOTrO
yria, IpoOBepATh UX KOPPEKTHOCTb.

BbIBOANTH  TPUTOHOMETPUYECKHUE  COOTHOUICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOPOW Ha CIPABOYHYIO
uHpopMaIuIo.

HccienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJAIOIIEeH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPUUYECKOE TOXKAECTBO IS HAXOXKICHUS
COOTHOIIEHUN MeX1y TPUTOHOMETPUYECKUMH (QYHKIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOW Ha CIPABOYHYIO

OCHOBHOC
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UH(OPMAILIHIO.

IIpuMeHSITH TOJIY4YEHHBIE 3HAHUS U YMEHHUS MPU PELIECHUU
INPAKTUYECKUX 3a7ad (IIpu HEoOXOAMMOCTHM C OIOpOH Ha
ITOPUTM IIPABUJIIA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHS [EOMETPUH.

Yrabl B BrnncanHble U LIEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTeabHOU 1 | @opMyJIHpPOBATH OCHOBHBIC OIpEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJl, IEHTPaIbHBINA yTO).

Bnucannbie VYTBl MEXIy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BIMCaHHBIC YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

U ONHCAHHbIE Bnucanubie 1 onucaHHbIE YETBIPEXYTOJBHUKHU, WX TMPU3HAKU U | BBIYMCJIASTD YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIlax,

YeThIPeXyroJbHUK |CBOiicTBa. [IpuMeHeHHWe OSTUX CBOWCTB TMpPHU  PEHICHUHU |TEOPEMBI O BIIMCAHHOM YETBHIPEXYTOJbHHUKE, TEOPEMBI O

u. T€OMETPUUECKHX 3a/1a4. [EHTPAIHHOM yIje TPH HEOOXOJAMMOCTH C BHU3YAIbHOU

KacartenbHble B3anmHoe pacnonokeHue IBYX OKpyxkHocrtei. Kacanue | onmopoi.

K OKPYKHOCTH. OKPY>XKHOCTEH. HccenenoBarhb, B TOM YHCIIE C TOMOIIBIO TU(PPOBBIX pECYPCOB,

Kacanue BIMICAHHBIC W ONMCAHHBIE YETHIPEXYTOJbHUKH, BHIBOAUTH MX

OKpY’KHOCTeH CBOWCTBA U MPU3HAKU MOCIIE COBMECTHOIO aHAJIN3A.

(13 g) Hcnoab30BaTh 3TH CBOWCTBA M TMPU3HAKK TPH PEIICHUH
3a/a4.

IloBTOpEHHE, IloBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB / U 8 |PemaTh 3agauym Ha MOBTOPEHHE, WILTIOCTPUPYIOIIME CBS3H

00001meHne KJIacCOB, 000011IeHNEe 3HAHUH. MEXy Pa3IudHbIMH YaCTSMHU Kypca.

3HAHMH

(4 9)

9 knacc (He MeHee 64 )

Ha3Baumue
pa3aeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAOIIUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHOMeTpudeckux QyHKIUHA yrinoB oT 0° no|dopmyJupoBaTh  ONpeneleHUs]  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cHHYC mpsiMOoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJlbHON OMOpPOW.
KOCHHYCOB U kocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|PopMylIupoBaTh TEOPEMY KOCUMHYCOB M TE€OPEMY CHUHYCOB (C
CHUHYCOB. OTIMCAHHOU OKPY)XKHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEITUYHH | PaINyCOM ONMCAHHON OKPYXKHOCTH).
Pemenne YTJIOB TPEYrOJIHHUKOB. Pemiath TpEyroJIbHUKH C OMOPOM HA AJITOPUTM YUEOHBIX
TPEYroJbLHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YrOJI | IeHCTBHIA.
(16 9) Mexay HUMu. @opmyra MIoIaay YeTbIpEXYroJbHUKA yepe3 ero | Pemars  mpakTuyeckue  3aJa4yM, CBOAsIIHeCS] K
JMArOHAIH U yroJl MEX]Ty HUMHU. HAXO0KIeHUI0 PA3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHyeckoe MpuMeHEeHNe TOKa3aHHBIX TEOPEM.
Ipeodpa3zoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarhb MOHSITHE npeoOpazoBaHus noao6us.
noaoousi. CoomeemcmeenHvle 21emenmsl NOOOOHLIX hu2yp. HccnenoBaTh OTHONICHWE JIMHEWHBIX 3JIEMEHTOB (PUTYp TIpH
Metpuyeckne Teopema o0 npoussedeHuu ompe3ko8 xopo, meopema o |npeodpazoBanum noaoo6us. Haxoaurs npumepsl nmoaobus B
COOTHOIIIEHHUsI B npouseedeHul Ompe3Ko8 CeKywux, meopema o Keadpame|OKpyXKarollen AeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHrot. IIpumenenue 6 pewieHuu 2eomempuyeckux 3aday. | Boieooums mempuuecxkue coomuouwienuss mexcoy ompe3Kamu
(10 v) X0pO, CeKyUWux u KacamenbHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u n0OOOHbIX MPeY20NbHUKOS.
Pewamp ceomempuueckue 3a0auu u 3a0a4u U3 pearbHol
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOB.
BekTopsi Omnpenenenre BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPHl KAk HAIpPAaBICHHBIC OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPa HA YUCJIO. HCCJIeI0BATH reoMeTpUUYeCKUi (mepemerenue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Paznoxenne BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
KoopaunHats! BekTOpa.

CkasipHOE TIPOM3BEIACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HaXO0XICHUS JUTHH U yIJIOB.

Pemrenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB AJisi peUIeHUs 3aJa4 KMHEMAaTUKU U
MEXaHHUKHU.

dbuznveckuii  (Cuiia) CMBICIIBI
BOIIPOCHBIH TUIaH.

3HaTh omnpedeleHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIeI0BATH
TFCOMETPUYCCKUN M (PU3MUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath, reoMeTpHuecKHe 3aJadyd €  HCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKansipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BoluncasTs CymMMy, pa3HOCTh U CKalISipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha
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BEKTOPOB B KOOPJAUHATAX.
I[IpuMeHATH CKaJISIpHOE NMPOU3BEACHUE JI HAXOXKICHUS
JUTH U YTJIOB.

JexapToBBbI JlexkapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBauBaTh NOHSITHE MPSIMOYTOJIHHOM CHUCTEMBI KOOPIUHAT,
KOOPAUHATHI Ha | Vpasnenue npsmoti. YrioBoil Kod(pUIIUMEHT, TaHTEHC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJuIeIbHbIE U MEPIEHIUKYIISIPHBIE MTPSIMBIE. HccnenoBarh ypaBHEHUE IPSMOM U OKPYKHOCTH C ONIOPOil Ha
(CR)) VYpaBHeHrne OKpyKHOCTH. HaxoxaeHue KOoOpauHAT TOYEK | BOPOCHBIN IUIaH.
MIEepPECEUCHHS] OKPYKHOCTH U IPSIMOM. Haxomuts 1eHTp 1 paanyc OKpyKXHOCTHU IO €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHUX 3aau. PemaTh 3a1auM Ha HAXOXK/IEHUE TOYEK TIEPECEUCHUSI PSIMBIX
Hcnonb3oBanne MeTo1a KOOPAWHAT B MPAKTUYECKHUX 3a7adax U OKPY’KHOCTEH C MOMOIIBIO0 METO1a KOOPAUHAT.
Hcnonb3oBarh cBolCTBA YrioBoro ko3 @uiueHTa npsmoi
OpU pelIeHUH 3aJay, I ONPENeNICeHUs PaclOI0KEeHHs
PSIMOM.
IIpuMeHSATh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPaKTUYECKUX 3a/lad, JUIsl TOCTPOEHUS MaTeMaTUYEeCKHX
MOJIEJICH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JJIsI  MOCTPOCHHST W MCCIEAOBAaHMIA
M (ppOBBIMU pecypcamH.
3HAKOMHUTBLCH € HCTOPUEN PA3BUTUS TEOMETPUH
I[IpaBuiabHbIE [IpaBusibHBIE MHOTOYrOJIBHUKH, BBIYUCICHHE HX 3JIEMEHTOB.| MOpMYyJHMPOBATH ompe/esieHne MPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucino 7 U IMHA OKPYXKHOCTH. [[nMHA Oyrd OKPYKHOCTH.|MHOTOYTOJbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Pannannas mepa yria. IHonb30BaTHLCSl MOHIATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPY’KHOCTH M
IUI0IAb KPYyra.
Boruucienue
nJiomaaen

(84)

[Inomanas kpyra M ero 3JIEMEHTOB (CEKTOpa U CETrMEHTa).
Brruncnenue mnomaaei ¢Gpuryp, BKIIOYAIOLIUX AJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIBHBIX MHOIOYTOJIBHUKOB, OIPeIeJsATh
YUCIIO 77, AJMHY AYTU U paJaHHYI0 Mepy yria o o0pasiy.
IIpoBoanTh MeEpexon OT paiuaHHOW MEpHI yria K IpalyCHON
¥ HAa000pOT 10 BU3YaJIbHOU OTIOpE.

OnpepesasiTh MIOMALL Kpyra.

BbiBoauTh (hopMyJibl (B rpaJyCHON U paJuaHHON Mepe) Ui
JUIMH JyT, IJIOINAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

Boruucastes miuomand ¢GUryp, BKIIOYAIOUIMX SJIEMEHTHI
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OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HH(POPMAIIUIO.
Haxoaurs miomaay B 3aa4ax peajbHOM )KU3HU.

JABuxenust Ilonamue o dsudcenuu niockocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIOIIUE  TOHSATHUSA
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHUS, HEHTPOB U OCEH CUMMETPHH.
(6 w) cumMMempuu. ®opMyIHpOBaTh OIPEACICHUs MapaJJIENbHOIO IEpEeHoca,
IIpocmetiwiue npumenenus 6 peweHuuy 3a0au. MOBOPOTa WU OCEBOW CHMMETPUM C BH3yalbHOW OMOPOM.
HaxoanTh HEMOABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IEHTPBI U OCH CUMMETPUI MpoCcTeHnX puryp no
o0pasiy.
Ilpumenamop napannenvHvlli NEPEHOC U CUMMEMPUIO Npu
peuleHuU 2eoMempuyeckux 3a0a4 (pazoupams npumepul).
Hcnonvzosams ona nocmpoenus u ucciedosanull yugposvie
pecypchi.
IloBTOpEHUE, [loBTOpEHHE OCHOBHBIX MOHATUH U METOAOB KypcoB [—9 |OmepupoBaTh MOHATHAMM: QUrypa, TOUYKA, MPSIMas, YroJ,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMaTH3aI1s 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteitmme reomerpuueckue GUIYpHl M UX  CBOMCTBA. | TPEYrOJbHHKH, MPSAMOYTOJbHBII TpPEyroJbHHUK, MeauaHa,
— N3mepeHune reoMeTpu4eCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapaieorpaMmm,
(7 u) TpeyroybHUKY. poMO, MPSMOYTOJNBHUK, KBaJpaT, Tpanenus; OKPYKHOCTb,

[TapannenbHble U NEPIEHIUKYISAPHbBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKPY)KHOCTM. BmnucaHHblE M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimast U OKPYKHOCTb.
YeThIpEXYTroIbHUKMU.
YETBIPEXYTOJIbHUKH.
Teopema I1udaropa u Havana Tpuronomerpuu. Pemenue o0mmx
TPEYTOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanu nonoOHeIX duryp.
JlexkapTOBbI KOOPANHATHI HA TUIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Moji00ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAY NpPSIMBIMH, CHUMMETPUS OTHOCUTEIIBHO TOYKU U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIa, IUIOWAb,
nepUMeTp.

Hcnoab3oBarh  dopmMybl: 1mepuMerpa W IUIOUIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATN Kpyra,
00BbEMa MPAMOYTOJILHOTO MapalljieNenuneaa.

OnepupoBaTh NOHATHAMH: TMPSAMOYTOJbHas  CHUCTEMaA
KOOPJMHAT, BEKTOp; MCNOJb30BaTh JTH TMOHATUA JIA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3amauM Ha TOBTOPEHHE OCHOBHBIX TOHSTHIA,
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BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY pa3jIMYHbIMU YacTsIMM Kypca.
BriOupaTs MeTOA [1s pelIeHUs 3a/1a4u.
Pemartnp 3a1a4n 13 NOBCEAHEBHOM KU3HU.

TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTUKA»
(IO TOJIAM OBYYEHUS$)

7 kaacc (He meHee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4ucy10 Yacon)

OcHOBHOE coep:KaHue

XapakTepucTHKA 1eATeJIbHOCTH 00Y4arommXcst

IIpencraBienune

JaHHBIX
(7 w)

[IpencraBnenne paHHBIX B TaOnunax. [IpakTuueckue
BBIUMCIICHUS TIO0 TAaOJWYHBIM JaHHBIM. V3BieueHuWe W
WHTEepHpeTanus TaONIW4YHbIX NaHHbIX. [Ipaktndeckas pabota
«Tabauum.

I'paduueckoe mpencTaBiICHUE JaHHBIX B BHUJIC KPYrOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX) quarpaMm. UTeHrne U MOCTPOCHUE
nuarpamm. [Ipumeps! geMorpaduyeckux quarpamm.
[IpakTuyeckas padora «Juarpammsny.

OcBauBarthb Ha 0a30BOM YPOBHE CIoco0bI
MPEJICTaBICHUS] CTATUCTUYECKUX JaHHBIX U YHCIOBBIX

MacCHMBOB C [OMOULIpI0 TabauI[ M JAUarpaMM C
UCIIOJIb30BAHMEM  aKTYalIbHBIX U  B@XKHBIX JIAHHBIX
(memorpaduueckue JaHHbBIE, MIPOU3BOJICTBO

NPOMBIIIICHHON W CEIbCKOXO3IUCTBEHHOW MPOIYKIIHH,
OOIIECTBEHHBIE U IPUPOIHBIC SIBIICHHUS).

H3yuars meToabl paboThl ¢ TAONMYHBIMH |
rpaguuecKuMy MPEICTaBICHUSIMH JaHHBIX C TOMOIIBIO
U(GPOBBIX PECYpcOB B XOJIe MPAKTHUYECKUX paboT (c
HaInpasJIsIoONIel TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie Habopbl. CpenHee apudMeTnieckoe.

Menuana 9ucioBoro Habopa. Y CTOHYHBOCTh MEIUAHBI.
[Ipaktuueckas padota «CpenHue 3HAYCHUS.
HauGomnpIiiee u HanMeHbIIIee 3HAYCHUS YUCIIOBOTO Habopa.
Pa3max.

OcBauBaTth Ha 0a30BOM YpPOBHEe NOHSATHS. YHUCIOBOH
Habop, Mepa LEHTPaIbHOU TEHICHIMU (Mepa IEHTpa), B
TOM UHCJIE CpesiHee apu(MeTnyeckoe, MeuaHa.
OnuceiBaTh CTAaTUCTUYECKHE JIAaHHBIE C IOMOIIBIO
cpeaHero apu(MeTHYECKoro ¥ MeAuaHsl. PemaTs 3amaun
(C HCIIOJIb30BAaHMEM 3PUTEIBHON HArJSITHOCTH —W/HITU
BepOaIbHOM ONOpHI)

H3y4yath cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
IM(POBBIX PECYpPCcOB, B XOJ€ MpaKTUYECKUX padot, (c
HAIPAaBJIAIONIEN TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe MOHATHSA: HauOOIbIIEE
Y HaMEHbIIee 3HAUeHUS YHCIOBOIO MAacCHBAa, pa3Max.
PemaTh 3apaum Ha BBIOOD criocoba omuMcaHUs TaHHBIX B
COOTBETCTBUM C MPHUPOJON  JaHHBIX M  LEJIsAMHU
HCCJIEIOBAHMS C HAIIPABJIAIONIEH TOMOIIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(6 w)

Cnyuatinas uzmenuusocms (npumepul). Yacmoma 3nauenuii 6
Mmaccuge dannvix. I pynnuposka. I'ucmozpammul.
Ipakxmuueckas paboma « Cryuainas usmeH4ugoCcms ».

Oceausamv ROHAMUA. YACMOMA 3HAYEHUL 6 MAcCcuge
OGHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTNOZPAMMA.

Cmpoumb cucmozpammyvl no 0opazyy

Ocsausamsb cpaguueckue npedCmasieHusi pa3HuIX U008
CYUAUHOU UBMEHYUBOCIU, 6 MOM YUCIe C NOMOWbIO
Yughposwix pecypcos, 8 xooe Npakmuueckou pabomul.

BBenenue B
Teopuro rpados
(4 9)

I'pagh, eéepuuna, peopo. Ilpedcmasnenue 3a0auu ¢ NOMOUWBIO
epagha. Cmenenv (s8anenmuocms) sepuiunvl. Hucio péoep u
cymmapuas cmenensv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
IIpeocmasnenue o ceasnocmu epaga. O6x00 epagha (3uinepos
nyms). [Ipeocmasnenue 06 opueHmupo8arHHvix epagax.

Ocsausamv nonamusn. zpagp, eepuiuna epagpa, peopo
epagha, cmeneHs (8an1eHMHOCHb BEPULUHDBL), YENb U YUKIL.
Ocsaueams nonamusa: nymo 8 cpaghe, 3u1epos nymo,
00x00 epagha, opuenmuposanHwlil epag.

Obcyyncoamsv pewienue 3a0auu  HA HOUCK  CYMMbl
cmenenell gepuiun epaga, Ha nouck odoxooa epagha, Ha
NOUCK  nymel 6  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasusouet NOMoubio.

Oceausamb cnocodvl npeocmaeneHusi 3a0a4 U3 Kypca
aneebpul, 2eomempuu, meopuu 8epoamHOcmel, opyeux
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npeomemos ¢ noMowblo 2paghos  (Kapmeli, CxeMul,
eKmpuyeckue yenu, QyHKYUoHaIbHble COOMEemcmeust)
HA npumepax.

BepositHOCTB M

Cnyuatinolti onvlm u caydainoe coovimue. Beposmnocmov u

Ocseausamb NOHAMUA. CIYUAUHBIU ONLIM U CAVYAUHOE

4acTrora yacmoma cobvimus. Ponv manoseposmuvix u npaxmuyecku | coovimue, Mai08eposmMHoOe U NPAKMUYECKU 00CMO8epHOe

CJYYaHOT O 00CmosepHbLX codbImull 8 npupooe u 8 oouecmee. Monema u | cobvimue.

coObITHA USPAbHASL KOCb 8 MeopUull 86epPOSIMHOCMELL. H3yuamo 3nayumocmsv Manoeposmuuvix cobvimuil 8

(49 Ilpakmuueckas paboma « Hacmoma evinadenus opaay. npupooe u obujecmee Ha BANCHLIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCOHANTbHOU
uHgopmayuu, nepedaia OaHHuIX).
H3yuyams ponv knaccuueckux 8eposimHOCMHbIX Mooenetl
(MoHema, uspanvbHas KOCms) 8 Mmeopuu 8ePoAMHOCMEl.
Habénwoamo u uzyuame uacmomy cooblmuii 8 npoCmuvlx
9KCNEPpUMEHMAX, 8 MOM HYUCIe C NOMOWbIO YUPPOBbIX
Dpecypcos, 8 xo0e npakmuyeckoli pabomul.

O6o00menue, IIpencraBnenne  paHHbIX.  OnucarenbHas — craTucTuKa. | [IoBTOPATH W3ydYeHHOE W BBICTPAMBATHL CHCTEMY

KOHTPOJIb BeposTHOCTB ci1y4aitHOTO COOBITHSI. 3HAHUM.

59) Pemathb 3aga4u Ha peICTaBICHHUE U OTICAHUE TAHHBIX C

MOMOUIBI0 MU3YYEHHBIX XapaKTEPUCTUK C HaAIpPaBIIAIOIIEH
MTOMOIIKIO.

Oo6cy:xknaTb npuMepbl CIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX U IPAKTHUUECKU IOCTOBEPHBIX CIIyHalHbBIX
COOBITHIA, X POJIU B IPUPOJE U )KU3HHU UEIOBEKa

8 kiacc (e meHee 34 4)

Ha3zBpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

XapakTepucTHKa JeATeJbHOCTH 00y4ar0LINXCs
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(4HCI10 YacoB)

IToBTOpEHUE
Kypca / kjacca
(4 1)

[IpencraBnenne  paHHbIX.  OmnucarenpHas — CTATHUCTHKA.
Crnyuaiinast ”3MeHuYnMBOCTh. CpeiHIE YUCIOBOTO HAabopa.
Canyuaiiable coObiTus. BeposiTHocTH 1 yacToThl. Kitaccuueckue
MOJIENIU TEOPUH BEPOSITHOCTEN: MOHETA U UTrpajibHasl KOCTb.

I[loBTOpPSITH M3y4eHHOE W BBICTPAMBATH CHUCTEMY
3HaHUIM.
Pemars 3amaum (Mo BHU3yaJIbHOW  omope) Ha

IpEJICTaBICHUE U OIMCAHME JaHHbBIX
M3YYEHHBIX XapaKTePUCTHUK.

Pemars 3amaum (mo BuU3yaJIbHOWl  omope) Ha
IpEJICTaBICHUE TPYINIUPOBAHHBIX JAHHBIX M ONHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3amaum (mo BuU3yaJIbHOWl  omope) Ha
OTpeieJIeHNE YaCTOThI CIyJ4alHBIX COOBITHI, 00CYXICHUE
IPUMEPOB CIIY4alHBIX COOBITUH, MAaJOBEPOSATHBIX U
MPAKTHUYECKU JOCTOBEPHBIX CIyYailHBIX COOBITHI, UX pOJIU
B IIPUPOJIE U )KU3HH YEJIOBEKA.

C IIOMOIIBIO

OnucarejabHas Omxknonenus. Jucnepcus uuciogoeo nabopa. Cmanoapmuoe | Oceausamv RnOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKIOHeHUe YUCI08020 Habopa. [{uazpammel pacceusanusl. OMKIOHeHUe, UCNOb308AMb MU XAPAKMEPUCMUKU OIS
PaccenBanmue ONUCAHUSL PACCeUBAHUS OAHHDBIX.
JaHHBIX Yuacmeoeamv 6  obcyyucoenuu  cunomeszvt 00
(49 omcymcmeuu UIU HAIUYUU  C8A3U N0 OUASPAMMAM
pacceusamnuis.
Cmpoumsb Ouazpammvl pacceu8auusi no UMErOUJUMCS
OaHHBIM, 8 MOM YUCTe C NOMOWbIO KOMIblomepa (nocie
COBMECMHO20 AHAU3Q).
MHoKecTBa MHoxecTBO, MoAMHOkecTBO. Onepanuu Haj MHOXecTBamu: | OcBaMBaTh MOHSATHA. MHOXKECTBO, JIEMEHT MHOKECTBA,
(49 oObenuHeHHWe,  mepeceueHue,  jgomnosiHeHne.  CBOMCTBa | IOJAMHOXECTBO.
oneparuit HaJ MHO>KECTBaMH: NEePEMECTUTENBHOE, | BBLINOJIHATH onepauuu HaJ MHO’KECTBaMM:
COYETATENIbHOE, PACTIPEACIIUTENLHOE, BKIIFOUCHHUS. o0beMHEeHNe, TIepecevyeHne, JOMoJHeHue (Mo 00pasity).
I'padmyeckoe npencraBiaeHe MHOXKECTB. Hcnoap3oBaTh CBOMCTBA: MEPEMECTUTEINIBHOE,
coueTaTellbHOE, pacHpeeNuTeIbHOe, BKIIOYEHUs (C

HCIIOJIb30BAHHUEM BI/I3yaJIBHOI>'I OHOpBI).
Hcnoas3oBarh rpa(quecxoe MMpEACTaBJICHUEC MHOXKCCTB

64




IIPU ONHCAHMM pPEAIbHBIX IIPOLECCOB M SIBICHUM, IIpU
pELICHUH 3a]a4 U3 JPYruX y4eOHbIX IPEAMETOB U KypCOB
(c MCHOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BepositHOoCTh
CJIy4ailHOT 0
coObITHUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyuaiinbie COOBITHSL.
bnaronpusTcTBytomue aneMeHTapHble coObiTus. BepositHocTH
coObITHI. ONBITEI C PABHOBO3MOXKHBIMHM  3JIEMEHTapHBIMU
coObITusiMU. CirydaiiHbIN BBIOOD.

[IpakTuueckas pabota «OMBITE ¢ PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSAMIY.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
JJIEMEHTapHOE COOBbITHE, CIy4yailHOe CcOObITHE Kak
COBOKYITHOCTb  OJIarONPUSATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI, PABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHS.
Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEHN COOBITUI
[0 BEPOATHOCTSIM AJIEMEHTApHBIX COOBITUH CIydailHOro
omnbITa (C UCMHOJIb30BAHUEM 3PUTEIBLHON HATJISIIHOCTH
U/Wiau BepOaIbHOM OTIOPHI).

Pemath 3agaum Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
COOBITHSIMHM, B TOM 4YHCII€ C TMOMOIIBIO KOMIIbIOTEpA (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArJSAHOCTH  W/WIH
BepOABLHOM OTOPHI).

IIpoBoauTL M M3y4YaTh ONBITHI C PAaBHOBO3MOYKHBIMU
JIEMEHTAPHBIMU COOBITHSIMU (C UCIOJIB30BAHUEM MOHET,
UTpaIbHbIX KOCTEH, JIPyrux MOJIENICH )
B XOJle MpaKTHYECKOW paboThl (C HCIIOJIb30BAaHUEM
BU3YaJIbHOU OTIOPBI).

BBenenue
Teopuro rpagos
(4 9)

B

llepeso.  Cesoticmea  Oepega:  eOUHCMBEHHOCMb  NYmMu,
CyuWecmeosanue SUcaYell BepuiUtbl, C85A3b MeHCOy UUCIOM
gepuiun U yuciom péoep. Ilpasuno ymuoicenus.

Ocseausamb noHamua. Oepedo Kaxk zpag Oe3 yuxua,
sucsa4asn sepuunHa (1ucm), 6emeb oepesa, nymv 6 oepese,
ouamemp oepesa.

H3yuame ceolicmea Oepesa: cywecmgosanue sucayel
8epUuIUHbl, €OUHCBEHHOCMb  NYMU  MedHcoy  08YMs
BEPULUHAMU, CB53b MENCOY YUCIOM BEPUIUH U HUCTIOM
péoep.

Yuacmeoeamo 6 o6cyscoenuu pewnenus 3a0auu na nouck
u nepeuucieHue nymeii 6 oepege, onpedeieHue Hucia
sepuiun unu pébep 8 depege, 06x00 buUHApHO20 depesa, &
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mom yucie ¢ NPpUMeHeRUueM npasuiad YMHONCEHUA.

CayuaiiHbie
COOBLITHSA

(8 1)

Ilpomusononoocrnoe  cobvimue.  Juacpamma  Dunepa.
Obveounenue u nepeceuenue cobvimui. Hecoemecmuvie
coovimusi. @opmyna crogcenus eeposmuocmeti. Ilpasuno
VMHOJMCEHUsI  gepoamHocmen.  Ycnoenas — eeposimHocmb.
Heszasucumvie  cobwimus.  I[IpeOocmaeénenue  ciyyaunozo
9KCnepuMenma 8 guoe oepesa.

Ocseaueamv RNOHAMUA. B3AUMHO NPOMUBONONONHCHBIE
coovimus, onepayuu HA0 cooOblMusAMY, 00beOuHeHue U
nepeceuenue coovimut, ouazpamma Jinepa (durepa—
Benna), coemecmmvie u Hecoemecmmuvie cooblmusl.
H3yuamb meopemut 0 seposmuocmu 00veOUHeHusr 08yxX
coovimutl ((hopmyivl CLONHCEHUS BEPOSIMHOCHEN).
Yuacmeoeams ¢ o6cyncoenuu pewrenua 3aoauu, 6 mom
yucie meKcmogule 3a0a4u Ha onpeoeneHue 8eposimHocmell
00veouHenuss U nepecedenus CcoObImull ¢ NOMOWLIO
yucnogol  npamou, ouazpamm  Dinepa,  opmyavi
CILOJHCEHUS BEPOSIMHOCTEN.

Ocsaueamo noHAmMUA' npasuio VMHOMNCEHUS
8eposimHocmell, YCI08HASl 8EPOAMHOCHb, HEe3A8UCUMbIE
cobbimus 0epeso CIy4auHo20 Onvlmd.
H3yuamv  ceoiicmea  (onpedenenus)
cobvimuii.

Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
onpeoeiieHue U UCNOIb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
HOUCK 8EPOAMHOCMElU, 6 MOM HYUCAe YCIOBHbIX, C
UCNONIL308AHUEM Oepesa CYYAliHO20 Onbimd.

He3a6UcCuUMblX

0O60011eHHE,

KOHTPOJIb
(49

[IpencraBnenne ganHpix. OnucarenbHas CTaTUCTHKA. ['padsbl.
BepositHOCTB CIIy4aifHOTO COOBITHSL. DneMEeHTHI
KOMOHMHATOPHUKH.

IloBTOpSITH U3yueHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha IpeICTABIICHUE ¥ OTTMCAHUE IAHHBIX C
IIOMOIIILI0 M3YYEHHBIX XapaKTEPUCTHK (c
MCIIOJIb30BaHNEM BU3YaILHOM OMOPHI).

Yuacmeoeamv 6 oo6cyncoenuu pewenua 3agaum c
npuMeHeHneM rpados.

Pemiate 3amauMm  Ha  HAXOXJEHHE  BEPOATHOCTH
CIIy4aiflHOTO COOBITHS TIO BEPOSTHOCTSAM AIIEMEHTapHBIX
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COOBITHI, B TOM YHUCIJIE B ONbITAX C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU COOBITUSAMU (C BU3YaJIbHON ONOPOM).
Yuacmeoeamv ¢ obcysyncoenuu pewenusn 3ana4m Ha
HAXOXXJICHUE BEPOSATHOCTEH OOBETMHEHUS U TIEPECCUCHUS
COOBITHI1, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpauuecKkux IMpeaACTaBICHUN U JepeBa CIydalHOro
OTIBITA.

Yuacmeosamv ¢ obcysyncoenuu pewenus 3anadum Ha
nepevnciieHne KoMOMHaIMi (Yrciia IepecTaHOBOK, YHCIia
COUYETaHUll), Ha HAXOXKJIEHHUE BEPOSITHOCTEH COOBITUH C
NpUMEHEHUEM KOMOMHATOPHKH, B TOM UHCIE C
UCII0JIb30BaHUEM TpeyroJibHuKa [lackans.

9 kiaacc (He meHee 32 4)

Ha3Banmue
pasnaesa (TeMbl)
(4nci10 Yacon)

OcHoOBHOE coep:KaHue

XapakTepucTHKA 1eATEJIbHOCTH 00Y4YarommXcst

IToBTOpEHUE IIpencraBnenne  gaHHbIX.  OnucarenbHas — CTaTUCTHKA.
Kypca 8 kiaacca Omnepanuu Haa coObITUsIMU. He3aBUCUMOCTD COOBITHIA.
(4 1)

IloBTOpPSITH W3YYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PemaTh 3a7a4u Ha MpeCTaBICHUE U ONMCAHKUE JAHHBIX.
Pematp 3agauyM  Ha  HAXO0XJICHUE  BEPOATHOCTEH
00BEIMHECHHUSI M TIEpPECeUeHUsT COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJb30BaHHEM  TrpapuUecKux
MPEACTABICHUH U IepeBa CIy4allHOTO OMBITA.

Pemath 3a7a4yu Ha mepedrclieHue KOMOWHAIUK (4ucia
MEPEeCTAaHOBOK, YHWCJIAa COYETaHWU), Ha HaXO0XICHUE
BEPOSITHOCTEH COOBITHIA ¢ MpUMEHEHNEM KOMOMHATOPHKH,
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B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYTOJIbHUKA ITackamns

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KomOunatopHoe mpaBuiao yMHOXeHHsA. [lepecTaHOBKH.
®akropuan. CoueTaHus W UYUCIO COYETaHUH. IpeyeonvbHux
Iackansa. Ilpaktnyeckas padota «BeraucieHne BEpOsSTHOCTEH
C HCIOJIb30BAaHMEM KOMOMHATOPHBIX (DYHKIMHA AIIEKTPOHHBIX
TaOIUI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHATHA:
KOMOMHATOpPHOE MPAaBWJIO YMHOXKEHHUS, YINOPSJIOYEHHAas
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (pakTopHai yucia,
COYETaHue, YUCIIO COYeTaHul, mpeyzonvruk [lackans.
Pemats nmpocTeiilime 3aaYM  Ha  TEPEUYUCIICHHUE
YIOPSAOYSHHBIX AP, TPOCK, MEPEUHCICHUE TEPECTAHOBOK
A COYETaHWH DIIEMEHTOB Pa3jIMYHBIX MHOXCCTB (HO
o0pasiy).

PemaTts mpocreiiline 3aJauM Ha TPUMEHEHUE YHCIIA
codeTaHuii B anredpe (cokparéHHoe yMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBJIsIoniei TOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE€ C TMOMOIIBIO
SJICKTPOHHBIX TAONHI] B XOJE MPaKTUYECKOW padboThl (C
BHU3yaJIbHOW OTIOPOi).

I'eomeTpuueckas
BEpPOSITHOCTH
(4 9)

T'eomempuueckasn seposmuocmo. Cnyuaiinwiii 66100p MOUKU U3
@ueypul Ha niockocmu, U3 OmpesKd, Uz 0yeU OKPYHCHOCHU.

Ocsaueamsv nonamue 2eomempuyecKoll 6epoImHoCu.
Yuacmeoeamv 6 oocyrncoenuu pewenusn 3adauu na
Haxooicoenue 8eposimHOCmell 8 Onblmax, npeocmasumblx
KaK 8b100p MoueK Uz MHO20Y20/bHUKA, KpY2d, OMpe3Ka Uil
0yeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA

HcnbpiTanus
bepuyJiu
(69

UcnbiTanue. Ycnex u Heyaada. Cepust UCTIBITAHUN IO IEPBOTO
ycriexa. Wcnweitanus bepuymiu. BepostHoctu coObiThii B
cepun ucnbiTanuii bepuymnu. [Ipaktudeckas pabota
«Hcnprranus bepryim».

OcBauBaTh Ha 0230BOM YPOBHE NOHATHSA: HUCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEyaua),
cepusi UCHBITaHWM, HACTYIUICHHE [EpBOro  ycrexa
(neymaum), cepus ucnbiTanuii bepuysu.

Pemiars  mpocreiilime 3agJayd Ha  HAXOXKJICHUE
BEPOSITHOCTEW COOBITHII B CEpUU UCTIBITAHUHN 10 TIEPBOTO
ycrexa, B TOM 4YHcJie ¢ MPUMEHEHHEM (OPMYIbl CyMMBI
TEOMETPUYECKON MPOTrpeccuu (C OMOpOol Ha CHPABOUYHYIO
UHPOPMaILIHIO).
Pemate mpocreiinue

3aJavYu Ha HaxXOoXIACHUC
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BEPOSATHOCTEH  JJIEMEHTApHBIX COOBITMH B  CEpHUH
UCIBITAaHUN bepHy/UIM, Ha HaXO0XXICHUE BEPOATHOCTU
OIPENECIEHHOTO YHUCIa YCIEXOB B CEPUU MCIBITAHU
bepuymnu (¢ BU3yainbHOM OMOpoit).

H3yuats B X0J€ NpakTH4ecKoii padoThl, B TOM YHCIIE C
MOMOIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
CepuH UCIBITaHUN bepHymm

Cayuaiinas
BeJIHYMHA

(6 1)

CnyyaiiHass BeJIMYMHA W pACIpe/eleHHe BEpOSTHOCTEH.
Maremarnueckoe OXHJAHME W JHACIEpPCUs  CIy4allHOMN
BenuuMHbL. [IpuMepbl MareMaTH4ecKoro OXUIaHHUS —Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHUS BEJIMUUHBI.

[Tonsarue o 3axkoHe OobIMX unces. M3aMepenne BeposiTHOCTEH
C MOMOIIIBIO YacToT. [IpumeHeHmne 3akoHa OOIBIINX YUCEIL.

OcBouTh Ha 0a30BOM YPOBHE NOHSATHSI CiIyJailHas
BEJINYMHA, 3Ha4YeHUE CilIy4anHON BEJINYMHBI,
pacnpeneneHne BEpOSITHOCTEH.

H3yyarp u o0cyXkaaTb TpPUMEpPHl JTUCKPETHBIX U
HETPEPHIBHBIX CIy4alHBIX BETUYHH (POCT, BEC YEIOBEKA,
YUCJICHHOCTh HACEJICHUS, IPYTUe N3MEHUYNBBIC BETUIHHBI,
paccMaTpUBaBIIHECS B Kypce CTAaTUCTHUKH), MOJCITBHBIX
CIy4allHBIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
ombITaMu (OpOCaHWE MOHETHI, WIPAIBHOM KOCTH, CO
CITy4aiiHBIM BBIOOPOM H T. T1.).

OcBauBatb Ha  0a30BOM  yYpPOBHe  TOHSATHA:
MaTe€MaTHYECKOE OKHMJIAHUE CIIyYalHOW BEJIUYMHBI KakK
TEOPETUYECKOE CPEAHEE 3HAUEHUE, TUCIIEPCUS CITyHalHOU
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUH YUCIOBOTO Habopa.
Pemiate 3amauMm Ha BBIUYKUCIEHHE MAaTEMATHUYECKOTO
OXUJAHUSIT U JUCIEPCUM  JIUCKPETHOW  CIy4aillHOU
BEJIMYUHBI 0 33/JaHHOMY PACHPEIEICHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JoTepesMu (cC
HAIPABIISAONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTHYECKUM  OXHUIAHHEM U
JUCIIEpCUENl HEKOTOPBIX paclpeesieHnii, B TOM YHUCIe
pacnpeneneHus Cry4yailHOM BEIMYUHBI «YHCIIO YCIIEXOB» B
cepuu UcHbITaHui beprymm.

HN3yuyatb 4acToTy COOBITHUS B  TOBTOPSIOIIMXCS
CIIy4aillHBIX ONbITaX KaK CIy4ailHYyIO BEJIMUUHY.
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3HAKOMHTBCSI C 3aKOHOM Oonbpmmx umcen (B ¢dopme
bepnymnu): npu  OOJBIIOM 4YHCIE OMNBITOB YacToTa
cOOBITHS OJHM3Ka K €T0 BEPOSTHOCTH.

PemiaTh 3a1aum Ha U3MEPEHUE BEPOSITHOCTEH C IIOMOIIBIO
4acTOT (C HAIMPaBJISAIONICH TOMOIIBIO).

OO6cyxaaTh poJib 3aK0Ha OOJIBIINX YUCET B 000CHOBAaHUHU
YaCTOTHOTO METOJIa M3MEPEHHS BEPOSTHOCTEH.
OO0cy:kaaTh 3aKOH OOJBIIMX YHMCEN Kak IpOsBIIEHUE
CTaTUCTHYECKOW YCTOMUMBOCTH B U3MEHUMBBIX SIBICHUSIX,
pOJIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJNE W B KU3HH
YeNoBeKa.

O000mEeHNe,
KOHTPOJIb (8

4)

[IpencraBinenue  TaHHBIX.
BepostHocTh CIIy4aiiHOTO COOBITHS.
koMmOuHaTopuku. CiydaiiHble BEJTUYHHBI U PACTIPEICIICHHS.

OnucarenbHas  CTaTUCTHUKA.
DeMEHTHI

HOBTOpHTb HsyquHoe nu BblCTpal/IBaTl) CHCTeMy
3HAHWH.

PellIaTl) 3aJauMm Ha HpeI[CTaBJ'IeHI/Ie 1 OIMMCAHUEC HAaHHBIX.
PemaTh 3a1aun Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCI€ B OINbITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU COOBITHSMH, BEPOATHOCTEU
00bEIMHEHUsSI W TIEpPEeCeUeHUs COOBITHUH, BBIYUCIIATH
BEPOSATHOCTH B OMBITAX C CEPUAMM CIIYYANHBIX UCTIBITAHUN

L4 YCTAaHOBJICHHUE JIOBEPUTECIIHLHBIX OTHOIICHHUM MEKJIY VUUTEIEM M €ro VIYeHHKAMH, CHOCO6CTBVIOIJ_[I/IX IIO3MTUBHOMY BOCIHPHUATHUIO YYaAIIMMHCA

Peanu3anus BocnuTaTeIbHON MPOrpaMMbl IIKOJIbI
HA YPOKAX MaTeMATHKH BKJIIOYAET:

TDC6OBEIHPII>1 u HDOCB6 YUYUTCIA, IPUBJICYCHHNIO KX BHUMAHHUA K O6CV)KI[8.€MOI71 Ha YPOKEC HHd)ODMaHHH aKTUBHU3AIMU UX MMO3HABATEILHON JIEATEIh HOCTH,

L4 HO6V)KI[CHI/IC MKOJbHHUKOB CO6J'IIOZ[aTL Ha VYPOKC 06I_HGHDI/IH$ITI>IG HOPMBI MNOBCACHUA, IIpaBHJIa 06H_IGHI/I$I CO CTapliumMu (V‘II/ITCJ'U{MI/I) u

CBCPCTHUKaAMH (H_IKOJ'IBHI/IKaMI/I), IIPUHITHUIIBI V‘Ie6H0fI JUCHTHUITIINHBI 1 CaMOOPradHu3aliim.,

L4 IIPUBJICUYCHNE BHUMAHUS IIKOJHHMKOB K IIEHHOCTHOMY acHEKTy M3YVYaeMbIX Ha YPOKaxX SBIICHHMH, OpraHU3alus uX Da6OTLI C IOoJy4YaeMou Ha

YPOKE COIMAIbHO 3HAYNMOU HHd)ODMaHHCﬁ — MHUINWHWUPOBAHUE €€ 06CV)KI[GHI/I$I, BBICKA3bIBaAHHWA YYAIIMMHUCA CBOCIO MHCHHA 110 €C TIOBOAY, BLIDa6OTKI/I

CBOEr0 K HeWl OTHOIIIEHUS

L4 HCII0JIb30BAHNUE BOCHHUTATEIIBHBIX BO3MOKHOCTEH COACPKAHUA yqeGHoro npeaMeTa 4epe3 ACMOHCTpAlUI0 ACTAM HIPHUMEPOB OTBETCTBCHHOTO,

TpaXXAaHCKOTO IMOBCACHUA, ITPOSBIICHUA YEJIOBEKOIIIOOHUS U ,[[O6pOCepI[eLIHOCTI/I, qepe3 HOI[60p COOTBCTCTBYIOIIUX TCKCTOB I YTCHU, 3a4a4 AJIA pCLICHUA,

poOJEMHBIX CUTYallui 7151 00CYKICHUs B Kiacce;
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® [PUMEHCHHE HAa YPOKE MHTEPAKTHBHBIX (OpPM pabOThl yYaIIMXCs: WHTEIUICKTYAIbHBIX WP, CTUMYIHMPYIOUIMX IM03HABATEIbHYIO MOTHBALIUIO
IIKOJIbHUKOB; JMCKYCCHA, KOTOPbIC JAOT YYAIIUMCS BO3MOKHOCTh IPUOOPECTH ONBIT BEACHUSI KOHCTPYKTHBHOTO IMAJIOTA; TPYNIOBON pabOThl MM pabOThHI
B I1apax, KOTOpbIE y4yaT IIKOJIbHUKOB KOMaHIHOM paboTe 1 B3aUMOJICHCTBUIO C APYTUMH I€TbMU;

e  BKJIIOYEHHE B YPOK UTPOBBIX IPOLEAYP, KOTOPbIE MOMOTAIOT MOJIEPKaTh MOTUBALIMIO JIETEN K MOJYyYEHUIO 3HAHUM, HaJIaXKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacCE, IOMOIal0T YCTAHOBJIEHUIO JOOPOKENaTeIbHON aTMOC(ephl BO BpEMs YPOKa;

L4 opraHm3anusa IHGd)CTBa MOTHBHPOBAHHBIX W 3PYAMPOBAHHBIX YyYAIIMUXCA HaJA WX HCYCIICBAIOMIMMH OJAHOKJIACCHHUMKAMHM, JAIONICTO0 HIKOJbHHUKaAM
COIMAJIFHO 3HAYMMBIN OIIBIT COTPYAHUYECTBA M B3aMMHOM ITOMOIIH;,

° HHHUIMUPOBAHKUE WM MOAACPIKKA MCCISIOBATEIBCKON JESATEILHOCTH MIKOJHbHMKOB B PaMKax pealr3allii MMM HHIWBHAVAIBHBIX W T'PYIIIOBBIX
HCCICAOBATCIBbCKHUX MPOCKTOB, YTO AACT ITKOJbHWUKAM BO3MOXKHOCTDH HDI/IO6DCCTI/I HaBBIK CAMOCTOSTEIBHOI0 PEIICHUS TEOPETUUCCKOMN HDO6J’I€MI)I, HaBBIK
TCHCPUPOBAHUA U Od)ODMJ'IeHI/ISI COOCTBEHHBIX WS, HaBBIK VBAKHUTCIBLHOIO OTHOIICHUS K YYKUM HJIEIM, OdJODMJ'IeHHBIM B pa60Tax APVYIux
HCCIIeIOBAaTEIICH, HABBIK HV6J'II/I‘IH01"O BBICTYINICHUS IEPEJT AYAUTOPUEH, apTrYMEHTHPOBAHMS M OTCTAMBAHMS CBOEH TOYKH 3PECHHSL.
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