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INOACHUTEJIBHASA 3AIIMCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOTI' O ITPEJIMETA

PaGouast mporpamma mo maTeMaTuke i oOydarmommxcs 5-9  kimaccoB paspaboTaHa Ha
ocHoBe @Denepa’abHOr0 TrOCYAapPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO OOIIEero
oOpa3oBaHusi ¢ Y4Y€TOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUI, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAAULIUN POCCUICKOTO 00pa30BaHMUs, KOTOPBIC 00ECTICUHUBAIOT
OBJaZicHHE KIIOYEBHIMA KOMIIETEHIMSMH, COCTABISIONIMMH OCHOBY JJisl  HEMPEPHIBHOTO
00pa3oBaHMs M CaMOpa3BUTHS, a TaKKe LEJOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO H
MO3HABATEIbHOTO pa3BUTUS oOydwaromuxcs. B paboueil mporpaMme yuTeHBl WJEH U TIOJOXKEHHS
KoHnnenmuu pa3Butusi MaTeMaTHdeckoro oOpaszoBaHusi B Poccuiickoit ®depepanmm. B smoxy
mudpoBoii  TpaHchopManuu  Bcex cdep UETOBEUYECKOW JIEATETbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YeNOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKON MOJTOTOBKU. YK€ B
HIKOJIE MaTeMaTHKa CIYXKUT OMOPHBIM MPEIMETOM JAJS U3Yy4YEeHHUs CMEXKHBIX TUCHHIUIMH, a Mocie
IIKOJMBl peanbHOi HEOOXOAMMOCTBIO CTAaHOBHTCS HENpepblBHOE 00pa3oBaHHE, 4YTO Tpedyer
TIOJTHOIIEHHOH 0a30B0ii 00111€00pa30BaTEIPHOM MMOTOTOBKH, B TOM YHCJIC U MAaTEMAaTHYECKOM.

310 00yCNOBIEHO TEeM, YTO B HAIlM JHU PACTET YHUCIO TNpodeccHid, CBA3AHHBIX C
HEMOCPE/ICTBEHHbIM TPHUMEHEHHEM MaTeMaTUKH: U B cdepe SKOHOMUKHU, U B Ou3Hece, U B
TEXHOJIOTUYECKUX O00JacTsIX, M JaKe B TyMaHUTapHBIX cdepax. Takum oOpa3om, Kpyr
HIKOJIbHUKOB, JJIs KOTOPBIX MaTeéMaTHKa MOKET CTaTh 3HAYUMBIM IPEIMETOM, PaCIIUPSIETCS.

[IpakTyeckas MOJIE3HOCTh MAaTEeMAaTUKU OOYCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SBIIAIOTCS
(dbyHIaMeHTallbHbIE CTPYKTYpPbl HAIIero MHUpa: MPOCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHBIE
OTHOUICHUS OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OIBITE, JI0 TOCTATOYHO CIOXKHBIX,
HEOOXOIUMBIX ISl Pa3BUTHUSl HAyUHBIX M MPUKIAJHBIX HIed. be3 KOHKpeTHhIX MaTeMaTHYEeCKUX
3HAHUU 3aTPYJHEHO MOHMMAaHKE MPUHIIUIIOB YCTPOMCTBA M UCIOIh30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUAITHE WM HMHTEPIPETAllds pPa3HOOOpPa3HOW CONMANIBLHON, AKOHOMHYECKOW, MOJUTUYCCKON
nHbopMarmu, ManodGHeKTUBHA TTOBCEIHEBHAS MPAKTHUYECKAs IEATeTbHOCTh. KaxIoMy uenoBeky B
CBOCHM JKM3HM TPUXOIUTCS BBINOJHATH Pacuy€Thl M COCTABIATH ANTOPUTMbI, HAXOAUTh U
OPUMEHSTh (QOPMYJIBI, BIANETh TNPAKTUUECKUMHU MpUEMAMH TEOMETPHUYECKUX HM3MEPEHUH W
HOCTPOEHU, YUTaTh MH(GOPMAIIMIO, MTPEACTABICHHYIO B BHUJIE TaOIMI[ AUarpaMM U rpaduKoB, KUTh B
YCIIOBUSIX HEOIPEeIEHHOCTH U TOHUMATh BEPOSTHOCTHBIHM XapakTep CIIy4aiHbIX COOBITH.

OJHOBpPEMEHHO C pacIHIMpeHHeM cdep MPUMEHEHHsS MaTeMaTUKH B COBPEMEHHOM OOIIecTBE BCE
Oonee Ba)XHBIM CTAHOBUTCS MATEMATUYECKUH CTHIIb MBIIUICHUS, TPOSBISIONINNACS B OMPEICIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mporiecce u3yyeHus MaTreMaTUKH B apceHasl MPHUEMOB M METOJIOB MBIIUICHUS
YeJIOBeKa eCTECTBEHHBIM 00pa30M BKIIOUAIOTCS MHAYKIMS U ACAYKIHMs, 00001IeHNe U KOHKPETU3aIHs,
aQHIM3 W CUHTE3, KiIaccuuKkamuss W cucTeMaTusaius, adcTparupoBaHue M aHauorus. OOBEKTHI
MaTeMaTHYECKIX YMO3aKITIOUEeHUH, TIPaBUIia UX KOHCTPYUPOBAHHS PACKPHIBAIOT MEXAHHM3M JIOTHIECKUX
MOCTPOCHUM, CHOCOOCTBYIOT BBIpAOOTKE yMeHHs (OpMyIMpoBaTh, OOOCHOBBIBATh M JIOKa3bIBATh
CY)K/ICHHUS, TEM CAMBIM Pa3BHBAOT JIOTHYECKOE MBIIUICHUE. Bemymmas poib IprHAIICKUT MaTEMAaTHKE
¥ B (DOPMHUPOBAHUU aJITOPUTMHYECKON KOMIOHEHTHI MBILIUICHHS Y BOCHMTAHUM YMEHHH JIeHCTBOBATh
M0 33JaHHBIM aNrOPUTMaM, COBEpIICHCTBOBATh M3BECTHBIC M KOHCTPYMPOBATh HOBbIC. B mpomecce
pelieHus 3aa4 — OCHOBOM y4eOHOM JeSTeNbHOCTH Ha YpOKax MaTeMaTUKU — Pa3BUBAIOTCS TaKKe
TBOpYECKas U MPUKIIAJHAS CTOPOHBI MBIIILICHHSI.

OOGyueHue mateMaTike AaéT BO3ZMOXKHOCTb Pa3BUBATh y 00YUaIOIUXCS TOUHYIO, PAallMOHATIBbHYIO U
MH(POPMATHBHYIO peYb, yMEHHE OTOMpaTh HamOonee MOAXOAAIIME S3bIKOBBIC, CHMBOJUYECKHE,
rpaduyecKye cpeicTBa sl BBIPAKEHUS CYKICHUM 1 HATTISAHOTO UX MIPEe/ICTaBICHUS.

Heo0x0auMbIM KOMIOHEHTOM OOIIeH KyJbTypbl B COBPEMEHHOM TOJKOBAaHHHM SIBJISETCS OOIIee
3HAKOMCTBO C METOAAaMU TIO3HAHUS JEHUCTBUTEIBbHOCTH, TNPEACTABICHUE O MpeaMeTe M MEeTojax
MaTeMaTHKH, UX OTIIMYHN OT METOAOB JPYTUX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 0COOCHHOCTSX
NPUMEHEHUs] MaTeMaTHKU M pelIeHHs HaydHbIX W MpPUKIAJHBIX 3agad. Takum o0Opasom,
MaTeMaTH4ecKoe 00pa3oBaHKUe BHOCHT CBO BKJIaJ B OPMUPOBaHKE OOIIEH KyIbTYphI YeJIOBEKA.



W3yueHne MaTeMaTHKH TAKKe CIOCOOCTBYET ICTETHUECKOMY BOCIIUTAHUIO YENIOBEKa, TOHMMAHHUIO
KpacoThl M M3AIIECTBA MAaTeMaTUUECKUX pPACCYXKICHHH, BOCHPHATHIO TE€OMETPHUUYECKHX (QopM,
YCBOEHHIO UJIEU CUMMETPUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

[IpuopuTeTHBIMH LIETAMU O0yUYEHUSI MaTeMaTHKE B 5—9 Kiaccax sBISIOTCS:

e (dopMHpOBaHHME LEHTPATBHBIX MaTEeMAaTUYECKUX TOHATUN (YUCIIO, BEIMYHUHA,
reomerpuueckas (Qurypa, mepeMeHHas, BEpPOSTHOCTh, (PYHKIIUS), OOECIICUUBAIOIITNX
IPEEMCTBEHHOCTh U NMEPCIEKTHBHOCTh MAaTEeMaTHUECKOT0 00pa30BaHuUs 00YJarOIUXCS;

e [oJBeJeHHE OOYyYaIOUIUMXCsl Ha JOCTYIHOM [IJIsi HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MaT€MaTHKU M OKPYXKAIOUIero MHpa, MOHMMaHHEe MaTeMaTHKU KaK 4acTu
o01Iel KyabTyphl UeJI0BEUYECTBA;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH oOydaromuxcs,
MO3HABATEIIbHON AaKTUBHOCTH, HCCIIEOBATEILCKUX YMEHHUH, KPUTUYHOCTU MBIILICHUS,
MHTEpPECA K U3YYEHHUIO MATEMAaTHKH;

e (¢opMupoBaHue (PYHKIMOHAIBHON MaTeMaTUYeCKOW TIpaMOTHOCTU: YMEHHUS
pacno3HaBaTh MPOSBICHHUS MaTeMaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHTYallUsX M TPU H3YYEHUH JAPYIMX Y4eOHBIX MpPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HUX Ha SI3BIKE
MaTeMaTUKd M  CO3[aBaTh MaTeMaTUYECKUE MOJENH, IPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUd ammapaT JUIsl pelleHHs MpPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajad,
MUHTEPIPETUPOBATH U OLICHUBATH I1OJIYYEHHBIE PE3YJIBTATHI.

OCHOBHBIE JIMHHUM COJAEpKaHUS Kypca MaTreMatuku B 5—9 knaccax: «Yucna wu
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BBIPAKECHUA», «YPAaBHEHHS U HEPAaBEHCTBAY),
«Dynkmuny», «'eomerpus» («I'eomerpuyeckue Qurypsl W uX cBoicTBay, «l3MepeHue
TEOMETPUUECKUX BEIMYMH»), «BeposATHOCTh M CTaTUCTUKa». JlaHHBIE JIMHUU DPa3BUBAIOTCA
napajuiesIbHO, Ka)KJasi B COOTBETCTBUU C COOCTBEHHOMN JIOTHKOM, OJHAKO HE HE3aBHUCUMO OJIHA OT
JPYyroii, a B TECHOM KOHTaKTe W B3auMozeicTBuu. Kpome 3Toro, ux o0beIUHSET JOTHYECKAs
COCTaBJISONIAs, TPAIUIIMOHHO MPUCYIIAs MaTEMaTUKE M MPOHU3BIBAIOIIAS BCE MAaTEMAaTUYECKUE
Kypcel U copaepkarenbHble auHHM. ChopmynupoBanHoe B DeaepalibHOM TrocyaapCTBEHHOM
00pa3oBaTelbHOM  CTaHJIAapTe OCHOBHOTO oO0mero oOpa3oBaHUs TpeOOBaHHE «YMETh
OIEpUpPOBATh MOHATHSMM: OIPENEICHHE, aKCHMOMa, TEOpEMa, J0Ka3aTelIbCTBO; YMEHHE
pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS, NMPUBOAUTH NMPUMEPHI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHWA W OTPHUIIAHMS BBICKA3bIBAaHUN» OTHOCUTCS KO BCEM Kypcam, a
dbopMupOBaHUE JOTMUECKUX YMEHHUH pacIpejaessieTcss Mo BCceM TojaM OOy4YeHHsl Ha ypOBHE
OCHOBHOT'O 00111eT0 00pa30BaHuUsI.

Copepxanre 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
Paboueii mporpammsbl, pacnpeneiléHHbIM MO0 TojaM O0OydYeHHUs, CTPYKTYpPUPOBAHO TaKHM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBHBIM BOIIPOCaM OOyYarOIIHecs: 00paaiuch
HEOJHOKPATHO, YTOOBI OBJIQJICHUE MAaTEMAaTHUECKUMHU TOHATHSAMH U HaBBIKAMH OCYIIECTBIISIIOCH
MOCIIEA0OBATENbHO U MOCTYNATENbHO, C COOMIOJCHUEM TMPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAaHUS BKIIOYATUCh B OOLIYI0 CHUCTEMY MAaTeMAaTHYECKUX MPEJCTaBICHUN OO0ydarouiuxcs,
paciupsis U yriyonsis e€, o0pas3ys NpoYHble MHOXKECTBEHHbBIE CBS3H.

OcHOBHBIE JIMHHUM COJEp)KaHUS Kypca MaTeMaTuku B 5—6 Kkiaccax —
apudmeTrnyeckas ¥ TE€OMETpUYECKas, KOTOpbIE pAa3BUBAIOTCS MapajuleNIbHO, Kaxaas B
COOTBETCTBUHM C COOCTBEHHOH JIOTHMKOM, OJJHAKO, HE HE3aBHCHMO OJIHA OT JPYroi, a B TECHOM
KOHTAaKTe U B3auUMOJecTBUH. Takxke B Kypce MPOUCXOJUT 3HAKOMCTBO C AJIEMEHTaMU alnreOphbl
Y OIMCATENbHON CTATUCTUKH.

W3yuenne apupMeTHdecKoro MaTepualia HauWHAETCA CO CHCTEMAaTHU3allud U Pa3BUTHA
3HaHUM O HaTypaJbHBIX 4YMCJIAX, I[OJIYYEHHbIX B HadaJbHOM 1mkosie. Ilpu sTom
COBEPILICHCTBOBAHME BBIYMUCIUTEIBHON TEXHUKH M (DOPMHUPOBAHHE HOBBIX TEOPETHUECKUX
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3HAHUM COYEeTAaeTCs] ¢ Pa3BUTHUEM BBIYHCIHUTENBHON KyJIbTYphl, B YaCTHOCTU C OOy4YeHHEM
IIPOCTEUIINM NPUEMAM NPUKUIKU U OLIEHKH PE3yJIbTaTOB BBIYUCIICHUN. M3yueHne HaTypaabHbIX
YKCcell IPOAO0KAeTCs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMM ITOHATHAMHU TEOPUU JEIIMMOCTH.

Jpyroii KpymHbIA OJOK B COAEpKaHUHM apu(PMETHUECKONH JTUHUU — 3TO apodu. Hauano
U3y4eHHs] OOBIKHOBEHHBIX M JECATUYHBIX JpPOOEH OTHECEHO K 5 Kiaccy. JTO MEpBbIA 3Tam B
OCBOCHMHU ApoOel, Korjga MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH, MOHATHSIMU TEMBI.
[Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX APOOEH B MOJHOM 00BEME MPEAIIECTBYET U3yUCHUIO
JECATUYHBIX JpOOEH, 4TO 11e71ecO000pa3HO C TOUKH 3PEHUS JIOTUKU U3JI0KEHHS YUCIIOBOM JIMHUM,
KOTJa TpaBuia JEHCTBUN C JOECATUYHBIMH JAPOOSIMH MOXHO OOOCHOBATH YK€ HM3BECTHBIMU
QITOPUTMAaMHU  BBINIOJHEHUS JACHCTBUM ¢ OOBIKHOBEHHBIMM JpOOSAMH. 3HAKOMCTBO C
NECATUYHBIMH ~ IpOOSMU  PACHIMPUT BO3MOXKHOCTH  JJIsl TOHMMAaHHUS  OOYyYarOIUMHCS
IPUKIAJIHOTO IPUMEHEHHMsT HOBOM 3alMCH IPU H3YYCHMHM JPYTHX MPEIMETOB U IpHU
MPAKTUYECKOM HCIONb3oBaHuHu. K 6 Kiaccy OTHECEH BTOpOU 3Tam B M3ydeHHH ApoOeH, rie
IPOMCXOIUT COBEPLICHCTBOBAHNWE HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHMs IpoOei, OCBOCHHE
HOBBIX BBIYMCIUTENIBHBIX AJITOPUTMOB, OTTAYMBAaHUE TEXHUKU BBIYMCIEHUN, B TOM 4YHUCIIE
3HAYEHUH BBIPAKCHUH, COAEP)KAIMX M OOBIKHOBEHHBIE, U AECATHYHBIE APOOH, YCTAaHOBICHHE
CBSI3EH MEXIy HUMH, PAaCCMOTPEHHE MPHUEMOB pelIeHHs 3aqad Ha aApoOu. B Hawanme 6 kiacca
IIPOUCXOJUT 3HAKOMCTBO C IIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO U3Y4YEHHUS MOJIOKUTEIIBHBIX U OTPHLIATENBHBIX YHCEN SABISAETCSA TO, UTO OHU
TaK)K€ MOTYT PAcCMaTpUBaThCS B HECKOJBKO JTamoB. B 6 kiacce B Hadane M3y4CHHs TEMBbI
«IlonoXuTENBbHBIE U OTPULATEIIBHBIE YNCIIAa» BbIAENAeTCA ox Tema «Llensle uncna», B paMkax
KOTOPOM 3HAKOMCTBO C OTPHMLATEIBHBIMUA 4YHMCIAMH M JEHUCTBUSAMHU C IOJIOKUTEIBHBIMA U
OTPULATEIIBHBIMHM YHMCIIAMHU ITPOUCXOIUT HA OCHOBE COJEP/KATENBHOIO MOAX0AA. JTO MO3BOJIAET
Ha JOCTYITHOM YPOBHE ITO3HAKOMUTH yYaIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMM IOHATUSAMU
TEMBbl, B TOM YHUCJIE M C IMpaBWJIaMH 3HAKOB INPH BBINOJIHEHUH apU(PMETHUECKUX IEUCTBUIL.
M3yueHune palMOHANbHBIX YMCEN Ha 3TOM HE 3aKOHUUTCS, a OyAeT NpOJODKEHO B Kypce
anreOpbl 7 KJjlacca, YTO CTAHET CIEAYIOIIMM IIPOXOJO0M BCEX MPHUHUUIHMAIBHBIX BOIPOCOB, TEM
CaMbIM pa3JieJIeHue TPYJHOCTEH o0JsieryaeT BOCHPUATHE MaTepuana, a paclpelesieHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpu oOyueHMHM pEIIEHWIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOJB3YIOTCS
apupMeTHuecKue TNpUEMBI pelieHus. TeKCTOBbIE 3ajgaud, pellaeMble Npu  OTpaboTKe
BBIUMCJIMTEIBHBIX HAaBBIKOB B 5—0 KiaccaX, paccMaTpUBAlOTCS 3aJadyM CIEAYIOUIMX BHJIOB:
3aJaud Ha JBM)KEHUE, HA YacTH, HA MOKYIKH, Ha pabOTy U MPOU3BOAUTEIHHOCTD, HAa MPOLICHTHI,
Ha OTHOIIEHUs U mponopuuu. Kpo- Me Toro, odyuaronmecs 3HaKOMATCS C TPUEMaMH PEILICHUS
3a1a4 nepebopoM BO3ZMOXKHBIX BapUAHTOB, y4aTcs padoTaTh ¢ MHpOpMaLue, mpeIcTaBIeHHOH B
dbopMe TabIUI] WK TUATPAMM.

B Paboueii mporpamme  mpeaycMOTpeHO  (OPMHpPOBAHHWE  MPOMEACBTHUYECKUX
anreOpandyeckux NpeacTaBieHui. bykBa Kak CHMBOJ HEKOTOPOTO YHWCJIA B 3aBUCHUMOCTH OT
MaTEMaTHYECKOTO KOHTEKCTa BBOAMTCA IIOCTENEHHO. bDyKBEHHas CHMBOJIMKA IIHPOKO
UCTIONIBb3YeTCsl MPEXJAE BCEro JUIsl 3alMCH OOLIMX YTBEP)KIACHUN W IpEUIOKeHUH, popmyn, B
YaCTHOCTH JJIsl BBIYMCIICHHS TEOMETPUYECKUX BEIMYUH, B KAYECTBE «3aMECTUTEII» YUCIIA.

B kypce «Marematuku» S5—6 KJIaccoB NPEACTaBIIEHA HArJsHAs TE€OMETpus,
HalpaBlI€HHass Ha pa3BUTHE OOpa3HOrO MBIIUICHHUS, IPOCTPAHCTBEHHOIO BOOOpa)KeHMs,
M300pa3uTEIbHBIX YMEHHMA. OTO BaXHBIH dTaml B M3YYCHHH T€OMETPHUH, KOTOPBIHA
OCYILECTBIIICTCSI Ha HAIJISIIHO-IIPAKTUYECKOM YpPOBHE, ONMpAcTCs Ha HarsigHO-00pa3Hoe
MblLIeHHE oOyuaromuxcs. bonblias ponb OTBOAMTCS MPAKTUYECKOM HESITEIbHOCTH, OIIBITY,
9KCHEPUMEHTY, MOAeInpoBaHuto. OOydaromuecs 3HaKOMSTCS ¢ T€OMETPUUYECKUMHU (UTypamMu
Ha TIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(DUTypalusMH, y4aTcs H300paxkaTh UX
Ha HEJIMHOBAHHOM W KJIETYATOW Oymare, paccMaTpHBAIOT MX MPOCTEHIME CBOMCTBA. B mporiecce
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M3YYEHHUs HarJIAHOW TeOMETpPUM 3HaHMs, MOJIyYeHHble OOyYarolIMMHCS B HayallbHOM IIKOJeE,
CHUCTEMAaTU3UPYIOTCS U PACLIIUPSIIOTCS.

B cTpyktype mporpammbl yueOHOTO Kypca «Anredpa» OCHOBHOU IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPIKATEIBHO-METOANYECKHE JIMHUU: «Hucaa U BBIYUCICHUS»;, «AnreOpandeckue
BBIpOKEHUS»;, «YpaBHEHUs U HepaBeHCTBa»; «DyHkuum». Kaxnas u3 3TuX copep:kareiabHO-
METOJAMYECKUX JUHUI pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YyUEHHUS Kypca, €CTECTBEHHBIM
0o0pa3oM meperieTasch U B3aUMOJEHCTBYs ¢ APYTUMHU €ro JIMHUSAMU. B Xoje u3ydeHus Kypca
00y4JarIUMCs IPUXOAUTCS JIOTUIECKH PACCYKAATh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
SI3BIK. B CBSI3M ¢ 3TUM 11e51ec000pa3HO BKIIOYHUTH B MPOTPaMMy HEKOTOPBIE OCHOBHI JIOTHKH,
IPOHM3BIBAIOIINE BCE OCHOBHBIE Pa3Jesibl MATEMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYAIOIIUMHCS OCHOB YHHBEPCATHLHOTO MAaTeMAaTUYECKOTO sI3bIKa. TakuM o0pazoM,
MOXXHO YTBEpXKIaTh, YTO COJEPKATEIbHOW M CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «Auredpay
ABJISIETCS] €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TMHUM «YKCIIa U BBIYMCICHUSD) CIIYKUT OCHOBOM IS TaJIbHENUIIErO U3yUYEHUs
MaTeMaTUKH, CIOCOOCTBYeT pa3BUTHIO y  OOYYalOIIMXCS  JIOTMYECKOTO  MBIIUICHHUS,
(GOopMUPOBAHHIO YMEHHUSI IOJIb30BATHCS AITOPUTMAMU, a TaKkKe MPUOOPETEHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOJMMBIX JIS MOBCEIHEBHON >KU3HU. Pa3BuUTHE MOHATHS O YMCIE B OCHOBHOMU
HIKOJIE CBSI3aHO C pAlMOHAIBHBIMM U HPPAlMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHHUEM
MIPEACTABICHUIN O NEHCTBUTEIBHOM YHUCIE. 3aBEPIICHHE OCBOCHUS YMCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHusl.

Conepxanne JByX anreOpamdyecKux JHUHUH — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHSI W  HEPaBEHCTBA»  CIMOCOOCTBYyeT  (POpPMHUpPOBAaHHWIO Yy  OOyYalOIIUXCSA
MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOro /i pEIICHUS 3a7ad MaTEMaTHKH, CMEKHBIX
NpPEeIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. B OCHOBHOW mIKojie y4eOHBIH MaTepual
TPYNIHUPYETCST BOKPYT pPAIMOHATBHBIX BBIpOKEHUH. Aurebpa IeMOHCTpUPYET 3HAYCHUE
MaTE€MaTUKU KaK fA3bIKA ISl IOCTPOEHUS MAaTeMaTHYECKUX MOJENIel, OMUCAHUs MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe JalibHEMHIee pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHUS, HEOOXOIUMOro, B YaCTHOCTH, JJIsI OCBOGHHUS Kypca
WHDOPMATUKHA, W OBJAJCHUE HABBIKAMHU JACIyKTHUBHBIX paccyxnenuid. IIpeoOpazoBanue
CUMBOJBHBIX (OPM BHOCHUT CBOM crHenuduUYeckuii BKJIaJ B pa3BUTHE BOOOpaXKeHHUS,
CHOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxanre QyHKIMOHATHHO-TpAUIECKONM TMHIH HAIIETIEHO Ha MOJIyYeHUE IIKOJIbHUKAMHU
3HaHWHN O QYHKIUAX KaK BaXKHEHUIIIEH MaTeMaTHYECKOW MOJENH /I OMHCAHUsS M MCCIEIOBAHUS
pa3HoOOpa3HbIX MPOLECCOB U SIBJICHUNM B mpuponae u obmiectBe. M3ydyenue 3toro martepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOLIMXCS YMEHHUS UCIOJIb30BaTh Pa3IMYHbIC BhIPA3UTEIbHbBIC
CpelCTBa SI3bIKa MaTEMaTHKU — CJIOBECHBIE, CUMBOJIMYECKUE, rpaduuecKre, BHOCUT BKJIaJa B
(dbopMupoBaHUEe MPEICTABICHUN O POJIM MATEMAaTUKHU B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

VYueOHblil Kypce «l'eomeTpus» uzydaercs B 7-9 Kjaccax U BKJIIOYAET CJIEIYIOLIHE OCHOBHBIC
pasmensl  comepxkanus: «leomerpmueckue Qurypsl W UX cBoWcTBay, «M3mepeHwue
FEOMETPUUYECKUX BEJIMYHUHY», a Takke «JleKapTOBbI KOOPJIMHATHI HA IJIOCKOCTH», «BeKTopbi»,
«/Imwxenns mockoctn» U «lIpeobpazoBanust momoOus». Crnemys MpeAcTaBICHHOM paboueit
nporpaMMe, HauWHas C CEAbMOro Kiacca Ha YPOKax TEOMETpUH OOYYaroIuics YUUTCS
IIPOBOJIUTH JTOKA3aTENbHBIE PACCYKIEHHUS, CTPOUThH JOTMYECKHE YMO3AKIKOUYEHUS, JOKa3bIBAThH
WCTUHHBIE YTBEPKACHUSI U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHHUS «OT
MPOTUBHOTO», OTIMYATh CBOMCTBAa OT MPHU3HAKOB, (OPMYIUPOBATH OOpATHBIE YTBEPHKIACHUS.
VY4eHuK, OBJAJEBIIMKA HMCKYCCTBOM pacCyXJaTh, OyAeT NPUMEHATh €ro M B OKpY)Karouleu
*Ku3HU. KpaliHe BaKHO MOTUEPKUBATH CBSA3M T'€OMETPUH C APYTMMH IPEIMETAMH, MOTUBUPOBATH
UCIIONIb30BAaTh  OMNpPEACTCHUS TeOMETPUYECKHX (Uryp W TIOHATHH, JEMOHCTPUPOBATH
IIPUMEHEHUE MOyYeHHBIX YMEHUHN B (PU3UKE U TEXHUKE.
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B 7—9 knaccax uzydaercs Kypc «BeposTHOCTb U CTaTUCTHKa», B KOTOPBIA BXOASAT pa3/ieibl:
«IpencraBieHre JaHHBIX W ONMCATENIbHAS CTATUCTHKA»; «BepoATHOCTB»; «OIeMEHTHI
KoMOuHaTopukn»; «BBenenue B Teoputo rpadosy. Coxpepxkanue nuaun «IIpencraBnenue
JTaHHBIX W OMHUcCaTeIbHasl CTATUCTHKA» CIY’KUT OCHOBOU /7151 GOPMHUPOBAHHS HABBIKOB PabOTHI C
uHpOpMaLKe: OT YTEHUS W MHTEpIpeTauuu HMH(pOpMaIuu, MpeacTaBIeHHON B Tabnuiax, Ha
nuarpamMmax M rpagukax 1o cOopa, NMpeAcTaBlICHHS M aHajiu3a JIaHHBIX C HCIOJIb30BAaHHEM
CTaTUCTHYECKUX XapaKTEPUCTHK CPEJAHUX M paccenBaHus. Paboras ¢ nmaHHBIMHU, 00ydarouirecs
y4arcsi CYUTHIBATh U MHTEPIPETUPOBATH JAHHBIC, BBIIBUTaTh, apryMEHTUPOBATh U KPUTUKOBATH
NOPOCTEUIINE TUIOTE3bl, Pa3MBIIUIATh HaJd (aKTOpaMHu, BBI3BIBAIOIIMMU H3MEHUYUBOCTH, H
OLICHUBAThH WX BIUSHUE HA PACCMATPHUBAEMBbIE BEJIMYUHBI U IPOLIECCHI.

NHTYyUTHUBHOE NpEICTaBICHUE O CIyYailHON U3MEHYHUBOCTH, UCCIEOBAHNE 3aKOHOMEPHOCTEN
U TEHACHIUN CTAaHOBUTCA MOTHBUPYIOIIEH OCHOBOM ISl M3YYEHHUsS] TEOPUU BEPOSTHOCTEM.
Bonbiioe 3HaueHne 3/1€Ch UMEIOT IPAKTUYECKUE 3aJaHUs], B YACTHOCTH OMBITHI ¢ KJIACCUUECKUMHU
BEPOSATHOCTHBIMU MOJIEISIMH.

[lonaTne BEpOATHOCTH BBOAMUTCS KaK Mepa MpaBAoONoAo0Hs ciydaitHoro coobitus. Ilpu
U3y4eHHH Kypca oOydaroliyecs 3HAKOMATCS C TMPOCTEHIIMMH METOJaMHU  BBIYHCICHHS
BEPOSATHOCTEN B CIIy4alHBIX IKCIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOJAMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M peIIaTh Oojee CIOXHBIE 3ajauu. B
KypC BXOAAT HayaJbHbIE MPEACTABICHUS O CIy4alHbIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHKAX.

Taxoke B paMKax 3TOTro Kypca OCYyILIECTBISETCS 3HAKOMCTBO 00YUaIOMIMUXCsl C MHOYKECTBAMU U
OCHOBHBIMM ONEPALUSIMHU HAJ, MHOXECTBaAaMH, pacCMaTpUBAIOTCA INPUMEPbI NMPUMEHEHUS AJs
pelieHus 3anady, a TakXKe MCIONb30BaHHUS B JIPYrHMX MaTeMaTHYECKHUX KypcaXx U y4eOHBIX
npeaMerax.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

VY4eOHBIN TJIaH HAa W3y4YeHHWE MaTeMaTHKU B 5-0 Kiaccax OTBOJUT 5 y4eOHBIX YacoB B
Henenmo, Bcero 170 ydeOHBIX yacoB; Ha U3ydeHHe areOpbl B 7—9 kiaccax OTBOIUT 3 y4eOHBIX
yaca B HEJENI0 B TEUCHHE Ka)XXJOTro rojaa oOydeHHs, BCEro 3a Tpu roxa ooydenus — 306
y4eOHBIX YacoB; Ha M3Y4YEHHE T'€OMETpUM Ha 0a30BOM ypoBHE 2 y4yeOHBIX 4aca B HEIENIO B
TEUYEHUE KaXJ0ro roja oOydeHus, Bcero — 204 yaca; Ha u3yueHHe Kypca «BeposSTHOCTh M
CTaTUCTHKA», OTBOAUT | yueOHBIN yac B HEJENIO0 B TEUCHHE KaXKI0ro rojia o0y4yenus, Bcero 102
y4eOHBIX Yaca.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOI'O [PEIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «MaremMaTHKa» AODKHO OOECleyuBaTh JIOCTIDKEHUE Ha
YPOBHE OCHOBHOTO OOIIEro 0oO0pa3oBaHHs CICIYIONUX JHUYHOCTHBIX, METApPEJIMETHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yNabTaThl OCBOGHMSI MpOrpaMMbl y4deOHOro mnpeamera «MaremaTtukay
XapaKTEepU3YIOTCS:

IlaTpuoTHYECKOE BOCIUTAHUE:

MPOSIBIICHUEM HMHTEpeca K MPOLUIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTHKU, LIEHHOCTHBIM
OTHOUIEHWEM K JOCTH)KEHHUSM POCCUUCKUX MATeMaTUKOB M POCCHMCKOW MAaTeMaTH4YeCKOM
HIKOJIBI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYrUX HayKaX U MPUKIAIHBIX cepax.

['pak/1aHCKOE U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:




TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpakJaHMHA U pealu3alid €ero Ipas,
NPEJCTAaBICHUEM O MaTEeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYP,
SIBJICHUH, TMPOLEAYp TPaXAAHCKOro oO0IIecTBa (BBIOOPBI, OMPOCHI M TIp.); TOTOBHOCTBHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM IOCTHKCHHUU
HAyKH, OCO3HAHHEM BaKHOCTH MOPATbHO-ITHUECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO.

TpynoBoe BOCIUTAHHUE:

YCTAaHOBKOW Ha AaKTHMBHOE Yy4YacTHE B PEIICHUU TNPAKTHUYECKUX 3a7ad MaTeMaTHYECKOM
HAPaBIEHHOCTH, OCO3HAHMEM BKHOCTH MATEeMAaTHYECKOTO 0O0pa30BaHUs Ha MPOTSHIKEHUH BCEl
JKU3HU JIJISL YCTIEITHON MPOECCHOHANBHON NEATEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMECHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIAYATbHOW TPACKTOPUH OOpa30BaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

OCTETUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, PEUICHHUM, pacCyKICHUI; YMEHUIO BUJETh MaTeMaTH4ecKue 3aKOHOMEPHOCTU
B UCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTaIel B NeATeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpeAcTaBlIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeJIOBEKa, MPHUPOABI U OOIIeCTBa, NOHWMAaHUEM
MaTeMaTUYeCKOll HayKu Kak c(epbl 4YelOBEYECKOH MNedTeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAaYUMOCTH ISl Pa3BUTHS LMBUIN3ALIMHU; OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKOU
KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHUPA; OBJIAJECHUEM TMPOCTEHIIMMH HaBbIKaMU
UCCJIEIOBATENLCKOM 1EITEeIbHOCTH.

®dusnyeckoe BOCHOUTaHUE, (OPMHUPOBAHUE KYIBTYPHI 370POBBS W AMOLMOHAIBHOTO
0JIaromoJIyYus:

TOTOBHOCTBIO MIPUMEHSTh MAaTeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO 3I0POBbS, BEICHUS
3I0pOBOTO 00Opa3za *KU3HU (30pOBOE MUTAHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHA U OTABIXA,
perynsipHast puznyeckasi akTHBHOCTb); c(hOPMUPOBAHHOCTBIO HAaBBIKA PE(PICKCUH, MPU3HAHUEM
CBOETO MMpaBa Ha OMMOKY U TAKOTO Ke TpaBa APYroro 4eJoBeKa.

DKOJIOTHYECKOE BOCTIUTAHUE:

OpHEHTAIle Ha TPUMEHEHHWE MAaTEeMaTHYeCKUX 3HAHMW JJIs pelIeHus 3a1ad B 00JacTh
COXPAHHOCTH OKPYKAIOIICH Cpelbl, IJIaHUPOBAHUS IOCTYNKOB M OIEHKH HUX BO3MOXHBIX
MOCTIEACTBHUIA ISl OKPYKAIOIIEH Ccpebl; OCO3HAHHWEM TI00aThbHOTO XapaKkTepa JSKOJIOTHYEeCKHX
po0JIeM U yTeH UX PEIICHHUS.

JIM4HOCTHBIE pe3yabTaThl, 00ECIEYNBAIONINE a/IalTAIIMI0 00YYalomerocst K W3MEHSIOMHUMCS
YCJIOBHSIM COLMAJIBHOW U TPUPOTHOM CPENIbL:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBHUSIX HEOIpPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO JAEeSTeIbHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y OPYIHX
Jrofiell, mpuoOpeTaTh B COBMECTHOM NEATENIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HEO0OXOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM uucie (OpMyIupOBaTh HJEH,
MOHSITHS, TUIIOTE3bl 00 00BEKTaxX U SIBICHUSAX, B TOM YHUCIIE paHEe HE M3BECTHBIX, OCO3HABAThH
neduIUThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATh NMPUHHUMAEMbIC PEIICHUS W JCUCTBHUS,
(dbopMyITUPOBATh U OLICHUBATH PUCKHU U MOCIECTBHUSA, POPMUPOBATH OTIBIT.




METAIPEAMETHBIE PE3YJIbTATbBI

MertarnpeMeTHbIe pe3ylbTaThl OCBOSHHUS MpOrpamMMbl yyeOHOro mpeamera «MaremaTtuka»
XapaKTepU3YIOTCS  OBJAJCHUEM  YHHUBEPCAIbHBIMU  IIO3HABATEJIBHBIMM  JCHCTBUSMM,
YHUBEPCATbHBIMH KOMMYHHMKATUBHBIMU JEUCTBUSIMU M YHUBEPCAIBHBIMU PETYJISTUBHBIMU
JIEUCTBUSAMM.

1) VYHuBepcaibHbIe MO3HABaTEeNbHBIC NCHCTBUSA OOecreunBaloT (OpMHUpPOBaHUE O0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOYYAIOUIMXCsl (OCBOGHHME METOJOB MO3HAHHS OKPY)KAIOLIET0 MHUPA;
NPUMEHEHHE JIOTUYECKHX, UCCIIEI0BATENIbCKUX ONepalnii, yMeHuii pabotaTh ¢ nHpopManuei).

ba3oBble TOrMYEeCKe AEUCTBUS:

® BBIABISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEeMAaTUYECKUX OOBEKTOB,
NOHATHH, OTHOUIEHWH MEXIy TMOHATHIMU; (DOPMYIUPOBATH OIpPEICICHUS TOHATH;
yCTaHABJIMBATh CYLIECTBEHHBIM NMPU3HAK KiacCH(PUKAIMK, OCHOBAaHHS s 00OOIIeHUs U
CPaBHEHHUS, KpUTEPUU ITPOBOAUMOI0 aHAJIN3A;

e  BOCIpPUHUMATh, (OPMYIHpPOBaTH U NPEOOPA30OBbIBATh CYXKIEHUS: YTBEpAUTEIbHbIE U
OTpUIaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

®  BBUIBJISATh MAaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBA3M M TNPOTHUBOpEuYus B (akrax,
JaHHBIX, HAOMIONEHUSX U YTBEPXKACHUSX; TpeuiaraTb KPUTEpPUU JJS  BBISBICHHS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIA;

e JienaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX W HMHIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXACHUU (TpsSMble U OT MPOTHBHOIO),
MPOBOAUTHL CaMOCTOSITEIbHO HECJOXHBIE JI0Ka3aTeIbCTBA MaTeMaTH4YeCKUX (aKTOB,
BBICTpAauBaTh AapryMEHTAlMIO, MNPUBOAUTH MPHUMEPhl U KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e  BEIOMpATH CrOCO0 permieHust yaeOHOH 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBbIe HcCIe10BATENbCKHUE ICHCTBHUS:

®  UCHOJB30BATH BOIPOCHI KaK HCCIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOLIUE NPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOATEIBHO YCTAaHABIMBATh
UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATh CBOIO MMO3UIUI0, MHEHHE;

° MMpOBOAWUTL 110 CaAMOCTOATCIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN OKCIICPUMCHT,
HEOOJIBIIIOE MCCIIEIOBAaHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEKIY COOOi;

®  CaMOCTOSTENIEHO (OPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI MO PE3yJbTaTaM IPOBEIEHHOTO
HaOJFO/ICHUS, WCCJICIOBAHUS, OILEHUBATh JIOCTOBEPHOCTh TIOJTYYCHHBIX pE3yJIbTaTOB,
BBIBOJOB M 000OIIEHN;

®  [IPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIECCA, a TAKXKE BBIJIBUTATh MPEIIOIOKECHUS O
€T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmariuei:

®  BBIABISITH HEJOCTATOYHOCTh U W3OBITOYHOCTh MH(MOpMALNU, TAHHBIX, HEOOXOAMMBIX IS
pelIeHUs 3a/1a4W;

e BHIOMpaTh, AaHATM3UPOBATH, CHUCTEMATH3MPOBATh W HWHTEPIPETHPOBATH HH(POPMAITUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

e BEIOMpaTh (HopMy TpeAcTaBICHHS HHPOPMAIMH W WLIIOCTPUPOBATH pElIacMbIe 3aJaduu
cXeMaMH, JuarpaMMaMu, HHOU TpaguKOi 1 UX KOMOMHAIUSIMH;

e OIICHMBAaTh HAAE&KHOCTh HMH(MOPMAIMHM IO KPUTEPHSIM, IPEUIOKEHHBIM YUUTENIEM WIN
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITEIILHO.




2) VYHuBepcagbHble KOMMYHHUKATHBHBIC JEHCTBUS OOecrneunBaloT C(HOPMUPOBAHHOCTH

COLIMaJIBHBIX HAaBBIKOB 06yqa}omnx051.

OouicHue:
BOCIIPUHUMATh U (POPMYJTUPOBATH CYKICHHUS B COOTBETCTBHU C YCJIOBHSAMH M ICIISIMH
OOIICHMS; ICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MHCHbMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHUS [0 XOJy PEIICHHS 3aJadd, KOMMEHTHPOBAThH ITOJYYCHHBII
pe3yJbTar;
B X0/ OOCYXIEHHs 3a/aBaThb BOIPOCHI 10 CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOJIEMBI,
perraeMoil 3ajadu, BBICKA3bIBaTh HWJCH, HAIlCICHHBIC Ha IOMCK PEHICHHS; COMOCTABIATH
CBOM CYXXICHHS C CYXJICHUSIMH JPYTUX YYACTHUKOB JIHajora, oOHapyXHBaTh pa3jivuuve H
CXOJICTBO MO3UIUI; B KOPPEKTHOM hopme HOpMyITHpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;
HpeI[CTaBJISITb pe3y.]’H:TaTI:I peIHeHI/IH 3aJa4u, 3KCHepI/IMCHTa, HUCCICAOBaHUA, HpOGKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a7ad IPE3CHTALUH |
0COOEHHOCTEH ayTUTOPHH.
CoTpyIHUYECTBO:

MMOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBUIYaJbHOM pabOTHI MpH
peleHn y4yeOHBIX MaTeMaTHYEeCKUX 3aj]ad; MPUHUMATh 11eJb COBMECTHON JIeSTeNbHOCTH,
IUIAHUPOBATh ~ OPTaHM3AllMI0  COBMECTHOM  paloThl, pacmpenensTh BHIBI  padorT,
JIOTOBAapHUBATHCS, 00CYXIATh MPOIECC U pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOIBKHX
JIIOICH;
y4acTBOBaTh B TPYIIOBBIX Gopmax padboThl (0OCYXIeHHs, OOMEH MHEHHSIMHU, MO3TOBBIC
IITYPMBbl U Jp.); BBIIOJHATH CBOI 4YacThb pabOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C
OpYTMMH 4JI€HaMH KOMAaHJbl; OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOLIMH IPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHuBepcalbHBIE PETYISATHUBHBIC NEHCTBUSA 00ecrednBalOT (OPMHPOBAHUE CMBICIOBBIX

YCTAaHOBOK U JKU3HCHHBIX HABBIKOB JINYHOCTH.

CaMoopragun3anus:

® CaMOCTOSITENIbHO COCTABJISATH IUJIaH, aIrOPUTM pelIeHUs 3aJayu (WM €ro 4acTb), BRIOMPATh

croco0 pemeHuss ¢ y4€TOM HMMEIONIUXCS PECYpCoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIL:

® BIAJCTh CIIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOJIS IpOIecca M pe3yibTara pelieHHs

MaTeMaTH4YeCKOM 3a1a49u;

NpPEIBUIETh TPYTHOCTH, KOTOpPBHIE MOTYT BO3HMKHYTh NpPH PEHICHUH 33/a4l, BHOCHUTH
KOPPEKTHBBI B JI€ATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HaiIEHHBIX OINMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE pE3yJbTaTa JAEATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATH MPHUYUHBI JOCTH)KEHUS WIM HEJOCTHIKEHHs IeNId, HaXOIUTh OLIMOKY, /1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

IJIAHUPYEMBIE NMPEJIMETHBIE PE3YJBTATHI OCBOEHUSI IMPUMEPHOH

PABOYEN TPOT'PAMMBI KYPCA (ITIO TOJAM OB YYEHUS)

OcBoenne yyeOHOTro Kypca «MaremaTHka» B 5—6 Ki1accax U yueOHOTo Kypca «Anredpa» Ha

YPOBHE OCHOBHOTO O0OIIEro o0pa3oBaHUs TOKHO OOECIeuMBaTh JOCTHUKECHHE CIICIYIOIINX

IpPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

5 kJjacce
Yucya 1 BLIYUCIEHHUS



o [ToHnMaTh W MPaBUIBHO YNOTPEOISATh TEPMHUHBI, CB3aHHBIE C HATYPAJIbHBIMH YHCIAMHU,
OOBIKHOBEHHBIMH U JAE€CATUYHBIMU APOOSIMHU.

o CpaBHUBATH U YIOPSAI0YNBATH HATypaJIbHbIE UNCIIA, CPABHUBAThH B IPOCTEHMILINX CIIydasx
OOBIKHOBEHHBIE IPOOH, TECATHYHBIC IPOOH.

o COOTHOCUTh TOYKY HAa KOOPJIWHATHOHW (YHCIIOBOHM) TPSIMOM C COOTBETCTBYIOIIMM €i
YHCIIOM M U300pakaTh HaTypaJlbHbIE YHCIIa TOUKAMHU Ha KOOPAWHATHOMN (YMCIOBOI) PSIMOI.

o BeimonuaTe apupmMeTnueckue OeiCcTBUs C HATypaJbHBIMU YHUCIAMHU, C OOBIKHOBEHHBIMU
ApoOsIMU B MMPOCTEHIINX CIIydasiX.

o BbInonHATE IPOBEPKY, NPUKUAKY PE3YJIbTATa BBIUUCICHUN.

o OxpyriATh HaTypajIbHBIC YHUCIIA.

Pelnenue TekCTOBLIX 33124

e Pemare TekcTOBBIE 33a4ld ApUPMETUUYECKHM CIOCOOOM M € MOMOUIbIO OPraHW30BaHHOIO
KOHEYHOI'0 Iiepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

e Pemare 3amaum, coaepialiie 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIWYHMHBI: CKOPOCTb, BpEMH,
paccrosiHue; IIeHa, KOTMYEeCTBO, CTOMMOCTb.

e lcnonb30BaTh KpaTKue 3alMCH, CXEMBI, TAOIULIBI, 0003HAUYEHUS PU PEIICHUH 3a]1a4.

e [lonp30BaTbcs OCHOBHBIMM €AMHHULAMHM W3MEPEHUS: IIEHBI, MacChl, PACCTOSIHUSA, BPEMEHH,
CKOpPOCTH; BBIpayKaTh OJIHU €IMHUILIBI BEIMYUHBI YEPE3 APYTHeE.

e l3BnekaTh, aHAJIM3UPOBATh, OLEHMBATH MH(POPMALMIO, MPEACTABICHHYIO B TabiuIe, Ha
cTON0YaToi AMarpamMme, HWHTEPIPETHPOBATH IPEACTABICHHBIC JAHHBIE, HCIOIb30BATh
JAHHBIE TIPU PELICHNUH 33/1a4.

Harasinnas reomerpust

e [lonmp30BaTbcs T'€OMETPUYECKUMHU TOHATHSAMM: TOYKa, MpsiMasi, OTPE30K, JIyd, YIOJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

e [IpuBoaute npumepbl OOBEKTOB OKPYKAIOIIET0 MHUPA, HMMEIOLMX (OpMY H3YUEHHBIX
reoMeTpuuecKux Guryp.

e lcnonp3oBaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C  yIJIaMH: BEpIIMHA CTOpOHA; C
MHOT'OYTOJIbHUKaMH: Yroj, BEpLIMHA, CTOPOHA, OUAaroHajb, C OKPYKHOCTBIO: paJuyc,
JTUAMETP, LEHTP.

e M300pakaTh U3y4CHHBIE T€OMETPHUECKUE (PUTYpHI HA HETMHOBAHHOM U KJIeTYaToi Oymare ¢
MOMOIIBIO ITUPKYJISL U TUHEUKH.

e HaxoauTe AIMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEWKH,
CTPOMTB OTPE3KH 3a/1aHHON JJIMHBI; CTPOUThH OKPYKHOCTh 3aJaHHOTO pajuyca.

e lcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBaApaTa /Uil UX MOCTPOCHHS,
BBIUUCIICHHS IIJIOLIAIU U IEpUMETpa.

e Bpuucnare nmepuMeTp W IJIOLaAb KBaApaTa, MPsIMOYTOJbHUKA, (DUTYpP, COCTABICHHBIX U3
IpSMOYTOJIBHUKOB, B TOM 4Hcie Guryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

e [lonp30BaTbcs OCHOBHBIMM METPUYECKMMH €IMHUIAMM HW3MEPEHUs JUIMHBI, IUIOIIAIHN;
BBIpa)KaTh OJHU €AMHUIIbI BEJIMYUHBI Yepe3 APYyTrHe.

e Pacno3HaBaTe mnapamienenunesn, KyO, MCIOIb30BaThb TEPMHUHOJIOIHIO: BEpUIMHA, pedpo
IpaHb, U3MEPEHHUS; HAXOUTh U3MEPEHU Napaiesienunea, Kyoa.

e Brpuucnare 00béM KyOa, mapajuienenunesna Mo 3aJaHHBIM H3MEPEHUsIM, MOJIb30BaThCs
€IMHUIIAMH U3MEPEHUs 00bEMa.

e Pemare HecloXKHBIE 3a7jaud Ha M3MEPEHHE I'E€OMETPUYECKUX BEIUYMH B IPAKTHYECKHX
CUTYyalHsX.

6 xmacc
Yucia v BbIYUCICHUSA

10



3HaTh Y MOHUMATh TEPMHHBI, CBA3aHHBIE C PA3IMUYHBIMU BUJAMHU YMCEN M CIIOCOOAMH UX
3aIKCH, IEPEXOIUTD (€CITH 3TO BO3MOYKHO) OT OJTHOM (hOPMBI 3aMMCH YUCIIa K IPYTOM.
CpaBHUBaTh W YHOPSAOYUBATH IENbIC YHCIA, OOBIKHOBEHHBIE M JIECATHYHBIE TpOOH,
CpaBHUBATh YKCJIA OJTHOTO U Pa3HbIX 3HAKOB.
BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeTrnyeckue IEHCTBUS C
HATYpJIbHBIMU H [EJIbIMA YHCIAMHU, OOBIKHOBEHHBIMH W JCCSITHYHBIMH JPOOSIMH,
MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMUA YUCTaMHU.
BbIYnCiATh 3HaUEHUS YMCIOBBIX BBIPAKEHUW, BBIITOJIHATh NIPUKUIKY U OLIEHKY pe3yJbTaTa
BBIUMCJICHH; BBIMOJHATh MPEeoOpa3OBaHUsl YHCIOBBIX BBIPAXKEHHWH HA OCHOBE CBOMCTB
apuhMETUUECKHUX JICHCTBUM.
CoOoTHOCUTH TOUKY Ha KOOPAMHAaTHOM NPSIMOM C COOTBETCTBYIOUIMM €H YHUCIOM U
n300paxkaTh YMCJIa TOUKAMH HA KOOPAMHATHOM MPSAMO, HAXOIUTh MOYJIb YHCIIA.
COOTHOCHUTH TOYKHU B MPSIMOYTOJIbHOM CHUCTEME KOOPAMHAT C KOOPAUHATAMU 3TOU TOUKH.
OKpyTJITh LBl YKCIia U IeCATUYHbIE ApOo0U, HAXOAUTh MPUOIMKEHUS YU CETT.

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA
[Tonnmath u ynoTpeOnsiTh TEPMHUHBI, CBSI3aHHBIC C 3AMUCBI0 CTENEHW YWCIA, HAXOIUThH
KBaJIpaT U KyO YUCIIa, BEIYUCIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHHI, COIEPIKALTUX CTEIICHH.
[Tonp30BaThbesl MpU3HAKaMU JETUMOCTH, PACKIaJbIBaTh HATYpaJbHBIC YKCIIa Ha MPOCTHIE
MHOKHUTEIH.
[Tonb30BaThCsa MacITaboOM, COCTABIISATH IPOMOPLUU U OTHOILICHUSI.
Hcnonb3oBath OYyKBHI i1 0003HAUEHUSI YUCEI MPHU 3alKMCH MAaTEMaTHYEeCKUX BBIPAKEHUM,
COCTaBIISITh OYKBEHHBIC BBIPAKEHUS U (OPMYIbI, HAXOAWTHh 3HAUYCHUS OYKBEHHBIX
BBIPaXCHH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAHOBKH U TPE0Opa30BaHUs.
Haxonuth HEM3BECTHBI KOMIIOHEHT PAaBEHCTBA.

Pelnenue TeKCTOBLIX 33124
Pemats MHOTOIIaroBBIE TEKCTOBBIE 33]]a4l apUPMETHUECKUM CIIOCOOOM.
Pemiate 3amaum, CBsi3aHHBIE C  OTHOILIEHUEM, MPOMOPLHMOHAIBLHOCTHIO  BEIUYMH,
MPOLIEHTaMU; peliaTh TP OCHOBHBIE 3a7]a4i Ha IPOOU U MPOLICHTHI.
Pemats 3amauu, copepxaririe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb, BpEM,
paccrosiHue, 1IeHa, KOJIMYEeCTBO, CTOMMOCTh; POU3BOAUTEILHOCTh, BpeMs, 00hEMa paboTHI,
UCTIONB3YST apuMEeTHUecKue IEHCTBUS, OICHKY, MPHUKUAKY; IOJIb30BaThCSA EIUHUIIAMH
MU3MEPEHHS] COOTBETCTBYIOIIMX BETUYUH.
CocTaBnatb OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 3aa4H.
W3Bnekary nH(pOpMaINIO, TPEICTABICHHYIO B TaONIHMIAX, HA JTUHEWHOHN, CTOIOYATON WM
KpYyTOBOM JuarpaMMax, HWHTEPIPETUPOBATh NPEJICTABICHHBIE JIaHHbBIC; HCIIOIb30BaTh
JTAHHBIE MPU PEUICHUH 3aa4.

e [lpencTaBnaTh HHPOPMALIUIO C TIOMOLIBIO TAOIUI], TMHEHHON M CTOIOYATON AUArpaMM.

Harasinnas reomerpust

e [IpuBoguTh npuMepsl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMEMUX (OpMYy H3YUYEHHBIX
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TEOMETPUUECKUX IUIOCKUX H  TMPOCTPAHCTBEHHBIX (QUTYp, TPHUMEPHl PaBHBIX U
CUMMETPUYHBIX (pUryp.

N300pakath ¢ MOMOIIBIO IUPKYJIS, TUHEUKH, TPAHCTIOPTHUPA HA HETMHOBAHHOW M KJIETYATON
OyMmare M3y4YeHHbIE IIOCKHE T€OMETpUYEecKHue (QUrypbl U KOH(UTYpallu, CUMMETPUYHBIE
burypsl.

[Tonb30BaThcsi  TEOMETPUYECKUMH  TOHATHUSMH:  PABEHCTBO  (QUTYpP, CHMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJOIHIO, CBA3aHHYI0 C CHMMETPUEH: OCb CHUMMETpPUHU, LEHTP
CUMMETPUH.
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HaxoauTh BeNWYMHBI YIJIOB H3MEPEHHEM C IOMOILIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJlaHHOM BEJIMYMHBI, TOJIb30BAThCS TIPU PEIICHUM 3aJad TpajyCHOM MEpOH YIJIOB;
pacrno3HaBaTh Ha YEPTEKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYMOU YTJIbI.
Bbluucnsate AMMHY JIOMaHOM, MEPUMETP MHOTOYTOJbHUKA, IMOJb30BAaThCA E€IUHULIAMU
WU3MEPEHHUS! JIMHBI, BBIPAXaTh OJIHU €IMHULIBI U3MEPEHUS JITTMHBI Yepe3 ApyrHe.
Haxoauts, ucnosnp3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXY JBYMS TOUKaMH, OT
TOYKH JI0 NIPSIMOM, JJIMHY IIyTU HA KBAJPAaTHOU CETKE.
Boruncnsate 1iomanbs Quryp, COCTaBIEHHBIX U3 MPSMOYTOJIbHUKOB, HCIOIb30BaTh
pazOueHue Ha MPSAMOYTOJbHUKH, Ha paBHbIE (PUTYpBI, JOCTpauBaHUE A0 MPSIMOYTOJIbHUKA;
MOJIb30BATHCS OCHOBHBIMH E€IMHHUIIAMHM H3MEpPEHUs IUIOIIA; BBIPa)KaTh OJHU €IWHUIIBI
U3MEpEHUs TUIOIAIN Yepes Apyrue.
Pacrio3naBaTe Ha MOJENAX M M300paKEHUSAX MUPAMHUIY, KOHYC, IUIUHAP, HCIIOIH30BATH
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.
N3o6paxaTh Ha KIeTyaToil Oymare npsMOYTrOJIbHBIHN Mapajuieienunes.
Bbruncnsate 00bEM MPSMOYTONBHOIO MapajieNenunena, Kyda, Mmojib30BaTbCsi OCHOBHBIMU
eAVHHUIIAaMU H3MepeHus o0bEMa; BBIpaKaTh OJHU EAMHMIIBI M3MEpeHHs o0béMa depes
IpyTHe.
Pemiate HecnoxHbIE 33a/layd HAa HAXO0XKACHUE T€OMETPUUYECKUX BEJIMYMH B MPAKTHUUECKHUX
CUTYaIUsX.
7 kaacce
Yucia 1 BBIYUCICHUSA
BeimonHsATh, coderas yYCTHbIE M THCHbMEHHBIE MPUEMBI, aprU(PMETHUYECKHE ICUCTBUS C
paIMOHATLHBIMU YHCIIAMHU.
HaxoauTh 3HaYeHHWs YUCIIOBBIX BBIPAXKEHUN; MPUMEHATH pa3HO- 00pa3Hble CHOCOObI U
NpUEMBl BBIUMCICHHUS] 3HAYCHHUH NPOOHBIX BBIPAXKEHUH, COJAEpKAIIUX OOBIKHOBEHHBIC U
JeCATUYHbIE TPOOH.
[TepexoauTh OT omHON (HOPMBI 3amUCH YUCEN K Apyrod (mpeoOpa3oBHIBATH NECATHYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B J€CATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).
CpaBHHMBATH U yIOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.
OKpyrasTh 4ncia.
BbINONMHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIUMCICHUN, OICHKY 3HAUYEHUN YHMCIIOBBIX
BBIPAKEHUM.
BoInonHATE AEHCTBUS CO CTEIEHSIMU C HATYypaIbHBIMU TTOKA3aTEIISAMH.
[TpuMeHsTh NPU3HAKU JEIMMOCTH, PA3I0kKEHHE Ha MHOKUTEIN HATypaJIbHBIX YUCEIL.
Pemarh mnpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOILIEHUEM BEJIUYHH,
PONOPLUOHAILHOCTBIO BEJIMYMH, MPOLIEHTAMU; UHTEPIPETUPOBATh PE3YNbTaThl PEHICHUS
3aJa4 ¢ y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.
Anredpanyeckue BbIPaKeHUs
Hcnonb3oBarh anreOpandecKkyr0 TEPMUHOJOTHIO U CHMBOJUKY, TPUMEHSTh €€ B TIPOIEcCe
OCBOCHHS y4eOHOTO MaTepuaia.
HaxonuTs 3Ha4eHns OyKBEHHBIX BBIPAXKCHUN MIPH 3aIaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.
BoimonHaTe mpeoOpa3oBaHusl LEIOr0 BBHIPAKEHUS B MHOTOWIEH MPHUBEICHUEM MOJI0OHBIX
CJIaraeMbIX, paCKpPBITHEM CKOOOK.
BbINOAHAT, yMHOXXKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOTOWJI€Ha Ha MHOIOYIEH,
NPUMEHSTH (POPMYITBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.
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OcCylecTBIATh pa3ioKEHUE MHOIOWIEHOB HAa MHOXKUTENIM C IIOMOIIbIO BBIHECEHMS 3a
CKOOKHM  OOIIero MHOXHUTENs, TPYINIHPOBKH  ClaraeMblX, NpUMEHEHUs  (hopmyn
COKPaIIEHHOTO YMHOKEHHS.
[IpumensaTh mnpeoOpa3oBaHHMs MHOTOUYICHOB JUJIsS PEHICHHS PAa3IUYHBIX 33134 U3
MaTE€MaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEATbHOMN MPAKTUKH.
Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATYpPaJIbHBIMH IMOKa3aTESIMU I TTPeoOpa3oBaHuUs
BBIPAKCHUI.

YpaBHeHUS M HEpaBEeHCTBA
Pemiate nuHElHBIE ypaBHEHHUsSI C OAHOM NMEPEMEHHOM, MPUMEHsS MMpaBwia IMepexoaa OT
UCXOJHOTO ypaBHEHHUsS K paBHOCUIBLHOMY eMmy. [IpoBepsATb, SIBISIETCS JH YHCIO KOPHEM
YpaBHEHHUS.
[TpumeHsITh rpadrueckre METOIbI TP PEIICHUN THHEHHBIX YPaBHEHUN U UX CUCTEM.
[ToxOuparh mpUMeEpHI Map YKCEN, SBISIONIUXCS PEIICHUEM JIMHEHHOTO YPAaBHEHUS C JIBYMS
NIEPEMEHHBIMH.
Ctpouth B KOOPIWHATHOW TUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C JBYMS
MEPEMEHHBIMU; MOJIb3YSICh TPadUKOM, IPUBOIUTH IPUMEPHI PEILICHUS yPaBHEHUSI.
Pemate cucrembl ABYX JIMHEWHBIX YpPaBHEHUW C JIBYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaguvecKy.
CocraBisiTh M pemarh JIMHEWMHOE YPAaBHEHHME WM CHUCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIIOBHIO 33J]a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJauyd MOJYy4CHHBIN
pe3ynbrar.
Koopaunartel u rpaguxku. @yHKuun
N300paxkath HAa  KOOPAWHATHOW TPSMOW  TOYKH, COOTBETCTBYIOIIME  3aJIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3a- IMUCHIBATh YHCIOBBIE MPOMEXYTKH Ha
areOpandeckoM s3bIKe.
OtmedaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAWHATaM; CTPOUTH
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh TpaduK QYHKIUHA Y =X .
OnwuceIBaTh ¢ MOMOIIBIO (PYHKIUI U3BECTHBIE 3aBUCUMOCTU MEX/y BEIMUYMHAMH: CKOPOCTb,
BpeMsi, PAaCCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTB; MPOU3BOAUTEIBLHOCTh, BpeMs, 00BbEM
paboThI.
HaxoauTs 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.
[Tonumate rpaduueckuii croco0 TPEACTaBIICHUS W aHajdu3a WH(OpMaIuu; W3BJICKaTh U
UHTEPIPETUPOBATH MH(POpMaLHIO U3 TpadUKOB peaJbHBIX MPOIECCOB U 3aBUCUMOCTEH.
I'eomeTpus
PacriozHaBaTh M3Y4EHHBIE TI'E€OMETPUYECKHE (QUTYphI, ONpPENEeNsITh WX B3aUMHOE
pacrosio’keHue, n300paxkaTb TeOMETpUYECKHe (DUTYPHI; BBITOIHATh YEPTEKHU IO YCIOBUIO
3agaun. M3MepsaTh TUHEHHbIE U YIIIOBbIE BEIMYMHBL. PemaTh 3a1auu Ha BHIYMCIICHUE JTHH
OTPE3KOB U BEJIMYUH YTJIOB.
Jenate TpyOylo OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B pEaTbHON KHU3HH,
pa3MepoB MPHUPOIHBIX OOBEKTOB. Paznnyare pa3Mepbl 3THX OOBEKTOB IO MOPSAKY
BEJINYUHBI.
CTpouth 4epTeKH K FTeOMETPUUECKHUM 33/1a4aM.
[Tonp30BaThcsi MpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIB30BaTh MPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.
[IpoBOOUTH JTIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.



[Tonp30BaThcsi TpU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJIUaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSAMOYTrOJIBHOTO TPEYrOJIbHUKA, B PELICHUU
F€OMETPUYECKUX 3a/1a4.

OnpenensTh MapauIeTbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOpPhIE O0Opa3yeT ¢ HUMH
cekymas. OnpenensTh NapajuieIbHOCTh NPSIMBIX C MOMOIIbI0 PAaBEHCTBA PACCTOSHUM OT
TOYEK OJTHOU MPAMOU 10 TOUEK APYTrOM MPSIMO.

Pemate 3amaun Ha kiaeT4aTtoi Oymare.

[IpoBOAMTHL BBHIYMCIEHUS M HAaXOIUTh YUCIOBbIE M OyKBEHHBIE 3HAYEHHUS YIJIOB B
FEOMETPUYECKUX 33JladyaX C HCMOJb30BAHUEM CYMMBI YIJIOB TpPEYIOJbHHUKOB H
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpPU MEPECEUCHUHU JBYX IMapaIeIbHbIX
NPSMBIX CEKyIel. PemaTe mpakTnyeckue 3aaud Ha HaX0XKJICHHUE YIJIOB.

Bragets moHsATHEM TE€OMETPUIECKOTO MECTa TOUEK. YMETh ONPEACIATh OUCCEKTPUCY YyTiia U
CEpEIMHHBINA MEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.
DopMyIHpPOBATH OINPEACICHUS OKPYXHOCTH U Kpyra, XOpJbl M JUAMETpa OKPYKHOCTH,
MIOJIb30BATHCS X CBOMCTBAMU. Y METh IPUMEHSATH 3T CBOKWCTBA IIPU PELICHUH 3a1a4.
Bragers NMOHATHEM ONHUCAHHOW OKOJIO TPEYTOJbHHUKA OKPY)KHOCTH, YMETh HAXOAUTH €€
ueHtp. Ilomp3oBaThcs (¢dakraMu O TOM, 4YTO OHCCEKTPUCHI YIJIOB TPEYrojibHUKA
MIEPECEKAIOTCS B OJIHOM TOYKE, U O TOM, UYTO CEPEIMHHBIE NEPHEHAUKYISPbl K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OAHOU TOYKE.

Brnanerp nmoHsiTHEM ~ KacaTeNbHOM K  OKPY)KHOCTH, TIOJIb30BaTbCAd TEOPEMOM O
NEPHEHANKYJISIPHOCTH KACATEIbHOM U painyca, MPOBEIEHHOIO K TOUKE KacaHUsl.
[Tonp30BaThcsi  MpOCTEMIIMMM  TE€OMETPUYECKUMH  HEPABEHCTBAMH, IOHUMATh  MX
IIPAKTUYECKUHA CMBICIL.

[IpoBOIUTHE OCHOBHBIE F€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

BeposiITHOCTBL M CTaTHCTHKA
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Yurate uHPOpMAIUIO, MPEACTABICHHYIO B TaOMuIaX, Ha Jauarpammax; HOpeICTaBiIsTh
JIAaHHBIE B BHUJIC TAOJUII, CTPOUTH TUAarpamMMbl (CTOJIOMKOBBIE (CTOI0UATHIE) U KPYTOBBIE) TIO
MacCUBaM 3HAYEHUM.
OnuceiBaTh W HWHTEPHPETUPOBATH pEaAbHbIE YHCIIOBBIE JaHHBIC, NPEACTABICHHBIE B
TabIMIIax, Ha IarpamMmax, rpaukax.
Hcnonp3oBaTh Jig ONMCAaHUS JAHHBIX CTATUCTHMYECKHE XapaKTEPUCTUKH: CpeaHee
apudmeTnueckoe, MeIraHa, HanOOJbIIee U HANMEHbIIIee 3HAYCHHS, pa3Max.
NMeTp mpencTaBieHUE O ClIydyallHOH HM3MEHUMBOCTH Ha TpHUMEpax IIeH, (PU3MUECKHX
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX; HMETh MPEICTABIEHUE O CTAaTUCTUYECKOU
YCTONYUBOCTH.

8 kunacce

Yucsia 1 BBIYUCICHUSA
Ucnonbs3oBarh HayanbHbIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YMCEN s
CPaBHEHHUS, OKPYIJICHHUSI U BBIYHMCICHH; N300pakaTh NEeUCTBUTENbHBIE YKCIa TOYKAMH Ha
KOOPAUHATHOU MPSIMOIA.
[IpumeHsITh TOHATHE aprUPMETHUECKOTO KBAIPATHOTO KOPHSI; HAXOAUTh KBAJApaTHBIC KOPHH,
UCTIONIB3YSl TIPH HEOOXOAMMOCTH KalbKYJSTOP; BBIIOJHITH MPeoOpa3oBaHUs BHIPAXKCHHM,
cozepKalMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.
Hcnonp3oBaTh 3amucu OONBIIMX M MAalbIX YHCEN C MOMOIIbIO JECATHYHBIX JpoOeil u
crenenei yucna 10.
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Anredpanyeckue BbIPaKeHUs
[IpuMeHsSTh TOHSATHE CTENEHUM C IeNIbIM [OKa3aTejeM, BBINOJIHATh MpPeoOpa3oBaHus
BBIPAXXCHH, COIEPIKALUX CTENIEHU C LIEJIBIM [TOKa3aTeIeM.
BBINONMHATE TOX/IECTBEHHbIE IMPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
IpaBWI JEHCTBUN HAJl MHOTOUJICHAMH M aJIreOpandyecKuMu IpOoOsMH.
PacknanpiBaTh KBapaTHBIN TPEXUIIECH HA MHOXKUTEIH.
[IpumensTh MpeoOpa3oBaHus BRIPAXKEHUN TSl PEIICHUS pa3IUYHbIX 3a7]a4 U3 MaTeMaTHKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA
Pemiate nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHBIC YpaBHEHUS, CBOISIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.
[IpoBOIUTH MpPOCTEHIINE UCCIECTOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHUW, B TOM YHCIE C
NpUMEHEHHEM TrpaUuyecKux MpPeACTaBICHUN (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHHE MU
CUCTEMA YpPaBHEHMH PEIICHUs, €CIIU UMEET, TO CKOJIbKO, U IIp.).
[TepexoauTh OT cjoBecHOW (GOPMYIUPOBKHM 3amaund K €€ anreOpandeckol MOJIenu ¢
MOMOIIbIO COCTABJICHUS YpaBHEHUS WM CHUCTEMbl YpaBHEHHWI, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4il MOJYyYEHHBINH pPe3ysIbTarT.
[IpumeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKHU; pellaTh JMHEHHbIE
HEPaBEHCTBA C OJHOW MEPEMEHHON M UX CHCTEMBI; JaBaTh rpaUuecKylo HILTIOCTPALUIO
MHO’KECTBa PELICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA
[TonuMaTh ¥ HCTIONB30BaTh (DYHKIIMOHAIBHBIC TIOHATHUS U A3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003HauCHH); OIpPENENATh 3HaueHHEe (YHKIMM O 3HAYCHUIO apryMEHTa; OIpelesATh
CBOWCTBA (PYHKIIUU 11O €€ TpaduKy.
CTpouTh rpad¥Kn FMEMEHTaPHBIX QYHKIMIA BUAA y =X~ , Y =X, y = /X, ¥ = X ; ONHCHIBATH
CBOWCTBA YUCIIOBON (PyHKIMU MO €€ rpaduKy.
I'eomerpus
Pacrio3HaBaTh OCHOBHBIE BH[bBI UYETHIPEXYTOJBHUKOB, MX DIJIEMEHTHI, IMOJb30BAThCS HX
CBOMCTBaMH IMPU PEIICHUH F€OMETPUUECKUX 3a/au.
[IpumeHATH CBOWMCTBA TOUKH IIEPECEUEHUS MEUAH TPEYroJbHUKA (LIEHTPA Macc) B PELLICHUN
3az1ad.
Bnanets monsiTHeM cpelHEW JIMHUM TPEYroJibHWKAa M Tparelud, MPUMEHSATh UX CBOMCTBa
[P peLICHUU reoMmerpuyeckux 3anad. llomb3oBarses Teopemoint daneca U TEOpEMOU O
IIPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX Ul PEILIEHUS IPAKTUYECKUX 3aad.
[TpuMeHsTh NpU3HAKU [TO100US TPEYTOJILHUKOB B PEIICHUH T'€OMETPUUECKHX 3a]1ay.
[Tonp3oBaTbes Teopemoit [Mudaropa i pemeHust TeOMETPUYECKUX U MPAKTHUECKUX 3a/1ad.
Crpoutph MaTeMaTHUYECKyH0 MOJENIb B IPAKTUYECKHUX 3a7adaxX, CaMOCTOSITENIbHO [€1aTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITTHHBI.
Brnagerp noOHATUSMH CHHYcCa, KOCHMHYCa U TaHI€HCA OCTPOrO yIrjia NpPSMOYrOJbHOTO
TpeyroiabHHUKa. I1071630BaThCS 3TUMHU NOHITUAMM ISl PEIIEHUS IPAKTUUECKUX 3a/au.
Beraucisate  (pa3snuyHBIMM - CIIOCOOAMM) — IUIOMIAAL  TPEYroJbHHMKA W IUIOMIAIH
MHOTOYTOJBHBIX (uryp (Mmoyp3ysich, TAe HEOOXOAMMO, KaJIbKyJasaTopoM). [IpumeHsTh
MOJTy4YE€HHbIE YMEHHUSI B IPAKTUYECKUX 3a/1ayax.
Bnagerp MNOHATUSMH BIMCAHHOTO U ILIEHTPAJIBHOTO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJax MEXIy XOpAaMu (CeKyIIMMH) M YIJie MEXIy KacaTelbHOH U
XOpAOH IpHU pPelIeHUN TeOMETPUUECKHX 3a/1ad.



Biianers NOHATHEM OIMCAHHOIO YETHIPEXYTOJIbHUKA, IIPUMEHATH CBOMCTBA OIHMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUM 3a/1a4.

IIpuMeHATH MOJyYEHHBIE 3HAHMS HA NPAKTHUKE — CTPOUTHh MATEMATHYECKUE MOJEIU MJIs
3a1a4 peajgbHOM XU3HU M IIPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C IIPUMEHEHUEM
000U U TPUTOHOMETPUH (TTOJIB3YSICh, T HEOOXOIMMO, KAIBKYISATOPOM).

BeposiTHOCTB M CTaTHCTHKA

16

W3Bnekats 1 mpeoOpa3oBbIBaTh HH(OPMAITUIO, TPEACTABICHHYIO B BHIEC TaOIUII, AUATPAMM,
rpauKOB; MPEACTABIATh JaHHBIC B BHJIE TAOJIHUL, TUarpaMm, rpa(ukos.

OnuceiBaTh JaHHBIE C TOMOUIbIO CTATUCTUYECKUX MOKa3aTeNel: CpeqHUX 3HAUEHUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAHIAPTHOE OTKIOHCHHE).

HaxoauTh 94acTOTHI YUCIIOBBIX 3HAUYEHUH U 9aCTOTHI COOBITHIA, B TOM YHCIIE 1O pe3yabTaTam
U3MEPEHUI U HAOIIOICHUH.

HaxomuTh BEpOSTHOCTH CIydalHBIX COOBITUI B OMBITAX, 3HAsI BEPOSITHOCTH SJIEMEHTAPHBIX
COOBITHIA, B TOM YHUCIIC B OIBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.
Hcnonp3oBaTh rpaguueckue MOJENU: JIEPeBO CIy4aHOTO SKCIIEPUMEHTa, TUarpaMMbl
Ditnepa, yncioBas npsimasi.

OnepupoBaTh MOHSATUSMHU: MHOXECTBO, MOJMHOXKECTBO; BBIMOJHITH OMNEPANUUA HAJ
MHOKECTBaMHU: OObEIMHEHUE, IepeceueHne, [OMOJHEHUE; MEePEYUCHIATh AIIEMEHTHI
MHO>KECTB; IPUMEHSTH CBOICTBA MHOXECTB.

Hcnonp3oBate rpaduueckoe MpeICTaBICHHE MHOXKECTB M CBS3€H MEXIy HHUMH IS
OTMCAHMSI MPOIIECCOB U SIBIICHHUM, B TOM YHCJE NPU PEIICHUH 3a1ad U3 JPYruxX y4eOHBIX
IPEMETOB U KYpPCOB.

9 kaacc
Yuciia 1 BLIYUCICHUA

CpaBHUBATH U yNOPALOYNBATE PALIMOHAIBHBIEC U HPPALMOHAIBHBIC YUCIIA.

BeinonsaTe apudmMeTrueckue AEHCTBHS C pallMOHAIbHBIMU YHCJIAMHU, COYETass yCTHbIE U
IMCHbMEHHBIC IPUEMBI, BBIIIOJIHATH BEIYUCICHHS C UPPALMOHAIBHBIMY YUCIAMHU.

Haxonuth 3HaueHHs CTENEHEH C LEIbIMU IIOKa3aTe/IIMU U KOPHEW; BBIYMCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKECHUH.

OKpyrniaTh JEHCTBUTEIBHBIE 4YHCJIA, BBINOIHATH INPUKHUIAKY pPE3yJbTaTa BBIYMCICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHHUs M HEpaBEeHCTBA

Pemars nuHeliHble U KBaJipaTHbIE YPaBHEHUS, YPAaBHEHUS, CBOSAIIMECS K HUM, ITPOCTEHIINe
IpOOHO-pallMOHAIbHbIE YPABHEHHUS.

Pemwats cuctembl ABYX JIMHEMHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISICTCS JIMHCHHBIM.

Pemath TEeKCTOBBIE 3a7aud anreOpanvdecKuM CIOcOOOM C TIOMOIIBIO COCTaBJICHHS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBOIUTH MPOCTEHIINE UCCIECTOBAHUS YPABHEHUN U CUCTEM YpPAaBHEHUMW, B TOM YHCIE C
IpUMEHEHHEM TrpapuuecKuX MpeCTaBlIeHU (yCTaHABIMBaTh, UMEET JIM YpaBHEHHE WU
CUCTEMa YpaBHEHHH pEIIeHusl, €CII UMEET, TO CKOJIbKO, U Tp.).

Pemarr nuHelHbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA; HW300paxkaTh pEIICHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alUCHIBATh PEIICHHE C IIOMOIIbIO CUMBOJIOB.

Pemrates cucTeMbl TMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIINEC KBAAPATHOC
HEPAaBEHCTBO; H300paKaTh pEIICHUE CHUCTEMbl HEPABEHCTB HAa YHCIOBOW MPSMOIA,
3alUChIBaTh PEIICHHUE C TOMOIIbIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUU PA3IMYHBIX 3a/]a4.



DOyHKUNHA

PacriosnaBaTh QyHKINN M3y4eHHBIX BUAOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACHOIOKEHUE Ha
., o k
KOOP/IMHATHOM TIIOCKOCTH rpadukos GyHKiwit Buaa: y =kx, y=kx + b, y=-, y = ax’ + bx

X

+c, y=x,y=+Xx,y =X B 3aBUCHMOCTH OT 3HA4YCHHIl K0I((PHUIICHTOB; OINCHIBATH
CBOWCTBA (PYHKITHI.

Crpouth W HM300pakaTh CXEMaTHYECKH TpadUKA KBagpaTHUHBIX (DYHKIUI, OMHCHIBATH
CBOMCTBA KBaJPAaTUYHBIX (PYHKITUH O X rpaduKam.

PacrioznaBath kBagpaTuyHy0 QYHKIHUIO 11O (GopMyrie, IPUBOIUTH TPUMEPHI KBAIPATUIHBIX
GYHKIMA U3 pealTbHOM KU3HU, (PU3UKH, TCOMETPHUH.

Apupmernyeckass 1 reoMeTPpUYECKAs POrPeccuu

Pacno3naBate apuMeTHUECKyI0 U T€OMETPHUECKYI0 MPOTPECCMU MpPU pasHBIX Crocobax
3a/1aHMUsL.

BBINONHATE BBIYMCIEHHUS C HCHOJIb30BaHMEM (OPMYN N-rO 4jeHa apu(pMETHUECKOW u
T€OMETPUYECKON IIPOrPECCUl, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTA TOUYKAMH HAa KOOPIMHATHOM IIIOCKOCTH.

Pewats 3anauu, CBsA3aHHBIE C YUCIOBBIMU IIOCIIEA0BATEIBHOCTAMHU, B TOM YUCIIE 3a1a4d U3
peanbHOU )KU3HHU (C UCTIOIB30BAHNEM KAJIBKYIIATOPA, HU(PPOBBIX TEXHOIOTUH).

I'eomerpus
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3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YITIOB, HAXOAUTH C UX MMOMOIIBIO Pa3IHyYHbIe
AJIEMEHTHI MPSMOYIOJIBHOIO TPEYTOJIbHUKA («PEIIEHUE MPSIMOYTOJIBHBIX TPEYTOJBbHUKOBY).
HaxomuTh (¢ mOMOIIBbIO KaTbKYJIATOPA) NTUHBI U YTIIBI 1711 HETAOIMYHBIX 3HAYCHUH.
[Tonb3oBaTbes popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUN MEX/1y TPUTOHOMETPUUYECKIUMU BEIMYMHAMH.
Hcnonb3oBaThb TCOPCMBbI CHMHYCOB W KOCHUHYCOB JJISI HAXOXJACHUSA PA3JIMYHBIX 3JICMCHTOB
TpeyroiabHHUKa («pelIeHne TPEYTOIbHUKOBY), IPUMEHATh UX MPU PEIICHUU T€OMETPUYECKUX
3ajad.

Brnagets moHsTHSIMU TIpeoOpa3oBaHUsl MOJOOUS, COOTBETCTBEHHBIX JJIEMEHTOB MOIOOHBIX
¢uryp. Ilomp3oBaTbcst CBOWCTBAMH MOJNOOUSI TPOU3BOJIBHBIX (UTYp, YMEThb BBIYHCIATDH
JUIMHBl ¥ HaXOAUTh YIJbl Yy moAo0OHBIX ¢uryp. IlpumensTs cBoiicTBa momodus B
MPAKTUYECKUX 3a/adaX. YMETh MPUBOAWTH MPUMEPHI MOAOOHBIX (DUTYp B OKpYKArOIIeM
MUpE.

[Tonb30BaThcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJI, O MPOU3BEIECHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsi BEKTOpaMH, TOHHUMATh WX TEOMETPUUYECKUA © (U3HUYECKHH CMBICI,
IPUMEHSTh X B PELICHUH TeoMeTpUdYecKuX U (pusmueckux 3aaay. [IpuMeHsaTs ckanspHoe
MIPOU3BEIEHNE BEKTOPOB AJIsl HAXO0XACHHUS JJIMH U YTJIOB.

ITonp30BaTbcsa MCTOJIOM KOOpAMHAT Ha IUIOCKOCTH, TMNPUMCHATH Cro B PCIICHHUU
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

BJ'IaI[CTB MOHATUAMU IIPABUJIIBHOI'O MHOTOYI'OJIbHUKA, MNJIWHBI OKPYXHOCTH, AJIMHBI OYTH
OKPYKHOCTU U PAJMAaHHOW Mephl yIila, YMETh BBIYMUCIATH ILIOIIAAb KPyra M €ro 4acreu.
[IpuMeHATH MOydEHHBIE YMEHUS B IIPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (MU LEHTPbI) CUMMETPUU (QUIYp, MPUMEHSATh IBUKEHHS IJIOCKOCTH B
MPOCTEUIIINX CIyYdasiX.

HpI/IMeHSITI: MOJIYYCHHBIC 3HAHUA HA MNPAKTUKEC — CTPOUTHb MATCMATHYCCKUC MOICIN IJId
3aa4 peajdbHOW >XKU3HHU U TNPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM
MOo00HS ¥ TPUTOHOMETPUUYECKUX (PYHKITUH (TIONB3YACH, TI€ HEOOXOAUMO, KAJbKYJISITOPOM).



BeposiTHOCTB M cTaTHCTHKA
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W3Bnekats u mpeoOpa3oBbIBaTh MH(POPMAIIHIO, TPEJICTABICHHYIO B Pa3IMYHbIX HCTOYHHKAX
B BUJE TaOJHUll, AuarpaMM, rpagukoB; NpeICTaBIATh JaHHBIE B BHJE TaOJIHI], qUarpamm,
rpaguKoB.

Pemate 3amaun OpraHM30BaHHBIM NEPEOOPOM BApUAHTOB, a TAKXKE C MCIOJIB30BaHHEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONMUCATEIBHBIE XAPAKTEPUCTUKU I MAaCCHBOB YHCIIOBBIX JAaHHBIX, B TOM
YHCJIE CPEJHUE 3HAUECHUS U MEPHI paCCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUN U YacTOTHI COOBITHS, B TOM YHCJIE MOJIb3YICh pe3ybTaTaMU
MPOBEAEHHBIX U3MEPECHUI U HAOJIIOICHUH.

HaxoauTe BeposSTHOCTH CIy4aiiHbIX COOBITUI B M3YUEHHBIX OMBITAX, B TOM YHUCIIE B OMbBITaxX
C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHM, B CEpHUSX HCIBITAHUH 10 IEPBOrO
ycIexa, B CepUsiX UCIIbITaHU bepHyIuu.

Hmets npeacrasiaeHue o CIy4aiiHOW BEJIMYUHE U O PACIIPENEIICHUN BEPOSTHOCTEN.

HmeTs mpencTaBieHHe O 3aKOHE OOJBIIMX YMUCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJBIIMX YHCET B MPUPOJE U OOIIECTBE.



COILEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

S kiaace

HartypaJabHble yncia u HyJb(434yaca)

HatypanbsHoe umncno. Psn Hatypanbubix yucen. Yucno 0. M300paxeHne HaTypalbHBIX YUCET
TOYKAMHU Ha KOOPJAUHATHOMU (UMCIIOBOI) MPSAMOM.

[losuunonHas cucrema cuucieHus. Pumckas Hymepauus Kak IOpPUMEp HEMO3ULUHUOHHOU
CHUCTEMBI cunciieHus. [leciTuuHasi cucteMa CUMCIICHHUS.

CpaBHeHUE HATYpalbHBIX YHCEJ, CpPaBHEHHE HATypaldbHBIX uucen ¢ HyaéMm. CrocoObl
cpaBHeHUsA. OKpYTJIEHHE HATYpalIbHBIX YUCEL.

CrnoxeHue HaTypaJIbHbIX YHUCEIl; CBOMCTBO HYJIS IpPHU CIOXEHUU. BblunTaHue kKak AeicTBHe,
oOpaTHOE CIIOKCHHIO. YMHOXCHHE HATypalbHBIX YHCEN, CBOWCTBA HYJNS W EAWHHIBI TIPU
yMHOXKEeHHH. JlelieHne Kak JelcTBUEe, 00paTHOe yMHOKeHHIO. KOMIIOHEHTHI NeHCTBUM, CBS3b
Mexnay Humu. IlpoBepka pesynbTaTa apudmernueckoro acicTBusa. I[lepeMmecturenbHoe u
coueTaTesbHOe CBOWCTBA (3aKOHBI) CIOXKEHUS U YMHOXXEHHS, PacClpeleUTeIbHOE CBOHCTBO
(3aKOH) YMHOKEHHS.

Hcnonp3oBanne OykB Ajis 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTAa W 3alliCH CBOMCTB
apupMETUUECKHUX JICHCTBUM.

Jenutenn u KpaTHblE 4YHUCIA, pa3lIoKEHUE HAa MHOHUTenu. [IpocTele M COCTaBHBIE 4YMCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenens ¢ HaTypaJlbHBIM ITOKa3aTeIEM. 3allUCh YNCIa B BUJAE CYMMBI Pa3psiIHbIX CJIaraéMbIX.

UucnoBoe BblpakeHHE. BbIUMCIEHHE 3HAYEHUH  YHWCIOBBIX  BBIPAXKEHUN; TMOPSIOK
BBIIIOJIHEHUS  JeWcTBUM. Vcrmonp30BaHME TNpU  BBIUMCICHUAX  INEPEMECTUTENIBHOTO U
COUYETATEIbHOTO CBOWCTB (3aKOHOB) CJIOKEHUS M YMHOMKEHUS, PacCIpeleIUTEIbHOIO CBOWCTBA
YMHOKEHHS.

JApoou(86uacos)

[IpencraBnenne o npoOM Kak croco0e 3amucu 4acTd BedMduHbl. OOBIKHOBEHHBIE APOOH.
[IpaBwibHbBIE U HenMpaBWIbHBIE IpoOu. CMemaHHast IpoOk; MpeACcTaBIeHUEe CMEIIaHHOW ApoOu B
BUJIC HEMPAaBUIBHOW JpOOM W BBIICICHHE IIEJIOM YacTH 4YKClIa W3 HENMPaBWIBHON ApOOH.
N3obpakenue npodeit ToukamMu Ha YUCIIOBOM npsiMoil. OcHOBHOE CBOKCTBO ApoOu. CokpalieHue
npob6eii. [IpuBenenue apodbu k HOBOMY 3HaMeHaTen0. CpaBHeHHE APOOEH.

CrnoxeHue W BblUMTaHHE IpoOell. YMHOXEHHME U JielleHue Jpobeii; B3auMHO-0OpaTHBIC
npobu. HaxoxaeHue yacTu 1esIoro U IeJIoro Mo ero YacTH.

Hecstnunas 3amuch apoOeid. IlpencraBieHue aecATUYHOW IpoOW B BUIE OOBIKHOBEHHOM.
N3o0pakeHne AECATUYHBIX IpoOel TOYKaMH Ha YHCJIOBOM mpsMou. CpaBHEHHE IECATUYHBIX
JpoOeH.

Apudmerraeckue 1eUCTBUS ¢ ACCATUIHBIME Ipo0sMu. OKPYTIICHUE TECITHYHBIX TPOOCH.

Penrenue TeKCTOBEIX 3amau

Pemenne TekCTOBBIX 3amad apu@meTHUecKUM crocobom. PemieHue gormdeckux 3ajad.
Pemenue 3amau nmepebopom Bcex BO3MOKHBIX BapHaHTOB. Vcmonb3oBaHue MU pEIICHUH 3a7ad
TaOJIUI] ¥ CXEM.

Pemenne 3amay, coaepkamux 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEJIWYHHBI: CKOPOCTh, BpEMH,
paccTtosiHue; IIeHa, KOJIWYECTBO, CTOMMOCTb. ENMHUIBI HM3MepeHus: macchl, 00bEMa, LEHBI,
paccTosiHusA, BpEMEHHU, CKOPOCTH. CBA3b MEXAY €AMHULIAMHA U3MEPEHUS KAKIOW BEIMYHHBI.

Pemienne OCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenre qaHHBIX B BUJIE TAONUII, CTOIOYATHIX TUATPAMM.

Harasanas reomerpusi(31 yac)
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Harnsanele npeacraBineHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTroi. IIpsmoii, ocTpelii, Tynoil U pa3BEPHYTHIN
YTJIBIL.

JnuHa  oTpe3ka, METPUYECKHE €AMHUUBI JUIMHBL.  JlnMHA  JIOMAaHOW, MEPUMETP
MHOTIOYrojbHUKa. lI3MepeHne 1 nocTpoeHne yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harnsnnaeie npencraBiaeHus o (urypax Ha IJIOCKOCTH: MHOTOYTOJBHHK; IMPSIMOYTOJBHHK,
KBaJ[paT; TPEYTOJILHUK, O PABEHCTBE (pUryp.

N3obpakenue ¢uryp, B Tom ymcie Ha kietdatoi Oymare. Iloctpoenue xoHdurypauuit us
yacTeil mpsIMOii, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KieTyaToi Oymare. Mcronp30BaHue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHHMKA, KBAApaTa.

[Inomanp MpsAMOYrolbHUKA M MHOTOYIOJbHUKOB, COCTAaBJIEHHBIX W3 IPSIMOYTOJIBHUKOB, B
TOM uucie Guryp, n300pak€HHBIX Ha KieTyaToi Oymare. EquHUIIBI M13MEpeHUs MIIOMIAAH.

Harnsgnele  mpeactaBieHuMss O MPOCTPAHCTBEHHBIX — (urypax:  IpsIMOYTOJIBHBIN
napajuiefienunesn, Ky0, MHOTOrpaHHUKU. V3oOpakeHue MNpoCTEHIINX MHOTOTPAHHUKOB.
Pa3BépTku kyba m mapamnenenunena. Co3gaHue Moneleld MHOTOIPAaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JP.).

O0BEM IPSIMOYTOJILHOTO TTapajuienenumnena, kyoa. Equauibs namMepenus oobEéma.

IHoBTOpenue (10 yacos)

6 kiacce

Harypaabubie ynciia(30 yacon)

ApudmeTnueckue AEWCTBHSI C MHOTO3HAUYHBIMM HATypallbHBIMH 4YHclaMu. YwuclIoBbIe
BBIPKEHUS, TMOPAJOK JCHCTBHI, MCHOJIb30BaHUE CKOOOK. Vcmonp30BaHME MPH BBIYMCICHUSIX
NIEPEMECTUTENIBHOIO U COYETATEIbHOIO CBOMCTB CIOKEHUS U YMHOKEHUS, PaclpeaeIuTeIbHOIO
cBoiicTBa yMHOeHUsA. OKpYIJIEHHUE HAaTYpaJbHbIX YHCEI.

Jlenutenu M KpaTHbIC YMCIIa; HAUOOJIBIINIA 00Ul AeTUTeNh M HaMMEHbIIee o011ee KpaTHoe.
JenmuMocTb CyMMBI M IpOU3BEACHUS. [[eneHne ¢ 0CTaTKoM.

JApoodu(32uaca)

OObIKHOBEHHAs1 poOb, OCHOBHOE CBOWCTBO ApOOM, cokpaiieHue apoOeil. CpaBHeHue u
yrnopsaounBanue Ipobeil. Perenne 3amad Ha HAXOXKJIEHHE YAacCTHU OT IIEJIOTO M IIEJIOr0 IO €ro
yactu. J[poOHOe uMciao Kak pe3ynbTaT naeneHus. IlpencraBieHue AecaTHYHON ApoOu B BUIE
OOBIKHOBEHHON JpoOM M BO3MOXHOCTb IIPE/ACTaBICHUS OOBIKHOBEHHOH JpoOM B BHUJE
necATuyHOM. JlecsaTuuHble TpoOu M METpHUecKas cuctema Mep. ApudMeTndeckue ACHCTBUS U
YHCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU.

OtHomenue. JleneHme B maHHOM OTHomIeHWH. Macmrabd, mpomnopous. I[lpumeHeHue
MPONOPIIMI IPU PEIICHUU 3a7ad.

[lonsiTne mpoueHTa. BrluuciaeHue NmponeHTa OT BEIWYUHBI U BEIMYMHBI 10 €€ IPOLEHTY.
BripaxkeHue mponeHTOB NeCATUYHBIMU ApoOsimMu. PemieHue 3amau Ha NMpouEHTH. Bripaxkenue
OTHOILICHUS BEJINYMH B MPOLICHTAX.

IHonoxuTebHbIEC U OTPULATEIbHBbIE YHCIa(40 YacoB)

[TonoxuTtensHple U OTpULATENbHBIE Yncaa. [lensle uncna. Moaynpe dncia, reoMeTpuyeckas
WHTEpIpeTanus Moayis uucia. M3o0paxkeHue 4ucen Ha KOOpPAMHATHOW TpsiMoi. YumcioBwie
npoMexyTku. CpaBHeHHe uyHcel. ApudMeTHYecKHe JeHCTBHS C TMOJOXKUTEIbHBIMU U
OTPHULATENIBHBIMU YUCIIAMHU.

[IpsimoyronpHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopamHaTel TOYKM Ha IUIOCKOCTH,
abcuucca u opauHata. IloctpoeHne Touek u GUryp Ha KOOpAMHATHOM IIIOCKOCTH.

BykBenHbIe BbIpakeHus1(6 yacos)
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[Ipumenenue OYKB HJisi 3alMCH MAaTEMAaTHYECKUX BBIPAKCHHH M TpemtokeHuii. CBoiCTBa
apupMeTHUeCKuX JAeHCTBHNA. ByKkBeHHBIE BBIpAXEHHMS M YHCIOBBIE IMOJACTAHOBKHU. BykBeHHBIE
paBeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMIIOHEHTa. Dopmynbl; GopMysibl HepumeTpa |
IUIOINAM MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napaiesenunena u Kyoa.

Pemienne TeKCTOBBIX 3a1a4(8 cocmase 6cex paxoesios)

Pemienne TEKCTOBBIX 3anauy apupMETHYECKHMM crocoOoM. Pernenue normueckux 3ajad.
Pemienue 3a1a4 nepeGopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemenne 3anad, coneprkamyx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYHMHBI: CKOPOCTb, BPEM,
paccrosiHMe; IIeHa, KOJIMYECTBO, CTOMMOCTB; HPOHM3BOIUTEIBHOCTb, BpeMs, 00BEM palbOTHI.
EnvHMIBI M3MepeHHs: Macchl, CTOMMOCTH; PAacCTOSHHUSA, BpPEMEHH, CKOpOCTH. CBsA3b Mexay
€AVHHULIAMU U3MEPEHUS KaXK101 BEINUNHBI.

Pemenne 3ana4, CBA3aHHBIX C OTHOLICHUEM, IPONOPLIUOHAIBHOCTBIO BEIWYHH, IIPOLICHTAMU;
peleHre OCHOBHBIX 3a/1a4 Ha JIpOOU U IPOLIEHTHI.

OneHka M NPUKKIKA, OKpyrieHHe pesynbraTa. CocTaBiieHHE OYKBEHHBIX BBIPAKECHMH IO
YCIIOBUIO 3a/1a4H.

[IpencraBiaeHne JaHHBIX ¢ MOMOLIBIO Ta0aMI U auarpamMM. Ctosnb4yaTblie JUarpaMMsbl: YTCHHUE
U nIocTpoeHue. YTeHne KpyroBeIX AHArpaMM.

Harasinnas reomerpusi(29 4acos)

Harnsinaele mpencTtaBieHust o purypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, Yro,
JIOMaHasi, MHOTOYT OJIbHHK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYXKHOCTB, KPYT.

B3anmHOe pacnosio)keHHMe IByX IpPSAMBIX Ha IUIOCKOCTH, IApaJUICJIBHBIE IPSMBIE,
NEPIECHIUKYISIPHBIE MpsiMble. M3MepeHue pacCTOSHUM: MEXKIY IBYMS TOYKAMH, OT TOYKH IO
IIPSIMOM; JUIMHA MapUIpyTa Ha KBaJpPaTHOMU CETKE.

N3mepenne M NOCTPOEHHE YIJIOB C IOMOIIBIO TpPaHCHOPTHpAa. Buapl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYMOYTOJNbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUIL.
YeThIpEXYroJIbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. 1IpsIMOYroJbHUK, KBAApaT: UCIOJIb30BAaHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. Mi3o0paxeHue reoMeTpuueckux (Guryp Ha HEJIMHOBAHHOM
Oymare C HCIIOJB30BAaHHEM LUPKYIS, JUHEWKH, YrojbHHMKA, TpaHcnopTtupa. [loctpoeHus Ha
KJIET4aToi Oymare.

[lepumetp mMHOrOyrompHuKa. IloHsATHE TUIOMAAM (DUTYPBHI; €NUHUIBI U3MEPEHHs IUIOLIAIH.
[Mpubmmxénnoe wu3MepeHue Iwiomand ¢Guryp, B TOM UHCJIE€ Ha KBaJpaTHOH CeTKe.
[TpubnmxEHnoe n3MepeHre AITUHBI OKPYXHOCTH, TUIOIIAAN KpyTa.

CuMMeTpus: LeHTpallbHAsA, OCEBAsl U 3epKaJIbHAsi CAMMETPHHU.

[TocTpoeHne cUMMETpUYHBIX (BUTYD.

Harnsinaele npencraBiaeHus 0 NPOCTPAHCTBEHHBIX (Urypax: mapajuienenunesn, Kyo, npusma,
nupamuja, KOHycC, IIIHHP, map u chepa. M3o06pakenne npoctpaHcTBEHHBIX Guryp. [Ipumepst
Pa3BEPTOK MHOTOTPAHHUKOB, IMIMHApPAa M KoHyca. Co3gaHue MoAeled NpPOCTPAaHCTBEHHBIX
buryp (n3 6ymaru, mpoBOJIOKH, TIJIACTHIIMHA U JIP. ).

[Tonsitne 00bEMa; equHUIIBI U3MEepeHHsI 00béMa. OOBEM MPAMOYTOIBLHOTO MapajuieIenuIea,
KyoOa.

IHoBTOpenue(20 yacoB)

7 kiaace

Auredpa

Yucaa u BoluuciaeHus. PannonanabHble uncaa(2s yacon)

JpoOu 0ObIKHOBEHHBIEC U JACCATUYHBIC, IEPEX0 OT OAHOM (HOpMBI 3amucH ApoOei K APYyroi.
[lonaTue panroHaIBLHOTO YHCIA, 3aIUCh, CPABHEHHE, YIOPSIOUYMBAHUE PALIMOHAIBHBIX YHUCEI.
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Apudmerndeckue IEHCTBHS C palMOHAIBHBIMH YHCJIaMH. PerieHue 3amad W3 peabHOU
NPaKTUKU Ha 4acTu, Ha ApoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpeNeIeHue, MpeoOpa3oBaHUE BBIPAXXEHUH Ha
OCHOBE OIpE/EIICHHUS, 3aIUCh OOJBIINX YHced. [IpoeHThl, 3amuch MPOLEHTOB B BUIE JAPOOH U
IpoOu B BHJIE MPOLEHTOB. TpU OCHOBHBIEC 3a/la4d HA MPOLCHTHI, pEeIICHHE 3a/1a4 U3 PeaTbHOM
HPAKTUKU.

[IpumeHeHne NPU3HAKOB AETMMOCTH, Pa3JI0KEHUE HA MHOKHUTENIN HATYPAJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHask IPOIOPLUOHATIBHOCTH.

Auredpanyeckue BbIpaskeHus1(27 4acoB)

IlepeMeHHBIE, YHCIOBOE 3HAYCHHE BBIPAXKCHUS C IEPEMEHHOM. JlomycThMble 3HaYeHUs
nepeMeHHbIX. [IpencraBneHue 3aBHCHMOCTH MEXIy BEIMUYMHAMH B BUAE (POPMYIIBL.
Beruucnenus no gopmynam. I[IpeobpaszoBanne OyKBEHHBIX BBIPAKEHUH, TOKAECCTBEHHO PaBHBIE
BBIPA)KEHUs, IIPaBUIa NPeoOpa30BaHUs CyMM M IPOM3BEACHUH, MpaBUila PacKpbITUA CKOOOK U
NPUBEJCHNS IOJOOHBIX CIaracMblIX.

CBolCTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

Opnowiensl U MHoOrouwieHsl. CreneHbp MHorowieHa. Cl0KeHHE, BBIMUTAHHE, YMHOYKECHUE
MHOro4I€HOB. DOpMynBl COKpAIIEHHOTO YMHOMKEHUS: KBAaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHTEIIH.

YpaBHenusi(20 yacoB)

VYpaBHEHHE, KOPEHb YpaBHEHUs, IpaBWia NpeoOpa3oBaHMs YpPaBHEHMs, PABHOCHIbHOCTh
YpaBHEHUH.

JIuHeitHoe ypaBHEHHE ¢ OJJHOW MEPEMEHHOM, YNCIIO KOPHEHN JTMHEMHOTO YpaBHEHUS, PELICHHE
JUHENHBIX ypaBHeHHMH. CoOCTaBlIEHHME ypaBHEHHMH 1O YCIOBMIO 3aJaud. PelieHue TEKCTOBBIX
3a/1a4 ¢ IOMOIIBIO YPAaBHEHU.

JluHeliHOe ypaBHEHHE C JOBYMs NEepeMEeHHbIMH U ero rpaduk. Cuctema ABYX JTMHEHHBIX
yYpaBHEHHH C JBYMs NMEpeMEHHBIMHU. PemieHne cucteMm ypaBHEHHH CIIOCOOOM IOICTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM YPAaBHEHUH.

Koopaunartel u rpapuxn. @ynkuun(24 yaca)

Koopaunara Touku Ha npsmoii. YucnoBble NpoMexXyTKU. PaccTosHne MeX Iy IByMSl TOUKaMU
KOOPJAMHATHOMU IIPSIMOM.

[IpsimoyronbpHast cucrema koopauHaT, ocu Ox u Oy. AOcimcca W OpAMHATa TOYKH Ha
KOOpAMHATHOM mockocT. [IpumMepsl rpadukoB, 3amaHHBIX (Gopmynamu. UteHue rpaduxos
peanbHbIX 3aBucuMocTeil. [lonsatue ¢ynkmuu. I'paduk Qynkmuu. CpoiictBa (PyHKIIHI.
Jlunetinas ¢ynkmus, e€ rpaduk. I'paduk ¢yHkum y = X. ['padudeckoe perieHue JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHHUIA.

IHoBTOpenue(6 yacoB)

I'eomeTpus

IIpocreiimme reomerpuueckue purypol. U3mepenune reomeTpuuecKnx BeJUIUH

(14 yacoB)

HauvanbHble moHsTHA reoMerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroa. Buubl yrios.
Beptukanbaeie W cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTIOYroJIbHUK.
[TapannenbHOCTh M NEPNEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOWMCTBA OCEBOW CUMMETpuUU. [IpuMepsl CUMMETpUU B
OKpY’KaIOIllEM MHUpE.

OCHOBHBIE TOCTPOEHUS C TOMOILBIO LIUPKYJISL U TUHEHKH.

TpeyronbHuk(22 yaca)

Tpeyronsauk. BeicoTa, Mennana, OMcceKTprca, UX CBOWCTBA.
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PaBHOOGIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojapHUKa.

CpoiicTBa W TpPU3HAKK PABHOOEOPEHHOrO  TpeyroibHHKa. [Ipu3HaKM  paBeHCTBa
TPEYrOJIbHUKOB.

[IpssmoyronbHblii  TpeyroapHUK. CBOWCTBO MeAMaHbl MPSAMOYTOJIBHOIO TPEYrOJbHUKA,
IPOBEACHHOW K TrunoTreHy3e. IIpusHaku paBeHCTBA IPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMmOyronbHBIN TPEYTroNbHUK C yriioM B 30 .

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoJIbIIeM yrie U 0oJblIeii CTOpoHe TpeyronbHUKa. [lepneHIuKynsp u HaKIOHHAs.

I'eomeTrpuueckoe MecTo Touek. buccekTpuca yria u cepeIuHHBIA NEPIEHANKYISAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK.

ITapajuieabHbie npsvMbie. CymMMa yrjioB TpeyroabHuka(14 yacos)

CBoliCTBa ¥ MPU3HAKK MapaJJIEIbHbIX NPAMBIX. CyMMa YIJI0B TPEyrojbHUKA. BHEIIHUE yIIIbI
TPEYrOJIbHUKA.

OxpyxkHOCTH M KPYT. 'eoMmeTpuyeckue nocrpoeHus (144acos)

OKpYXKHOCTb U KPYT, XOp/la U JUAMETP, UX CBOMCTBA. B3anMHOE pacnoyio)KeHUE OKPYKHOCTH
u npsMor. KacarenbHas W cekymas K OKpYKHOCTH. OKpYXHOCTb, BIHCAHHasi B Yroi.
BnrcanHnas u onvicaHHasi OKPYKHOCTH TPEYTrOJbHHUKA

IHoBTOpenue(4 yaca)

BeposiTHOCTB M cTaTHCTHKA

IIpencraBienne n1aHHbIX (7 4acoB)

[IpencraBieHue AJaHHBIX B BUAE TaOIUL, quarpamm, rpadukoB. 3aroHeHHe TaOull, YTEHUE
U TIOCTPOCHHE JuarpamMMm (CTOJIOMKOBBIX (CTONOYATBIX) W KPYroBbIX). UTeHue TrpadukoB
peanbHBIX TporeccoB. M3BiedeHne mHpOpMalMU W3 AWArpaMM M TaONHUI, UCIOJIb30BaHUE U
UHTEpIpeTaIys JaHHBIX.

OnucarejgbHasi cTaTUCTUKA(8 YacoB)

OmnwucarenpHasi CTaTUCTHKA: cpeaHee apudmMernueckoe, MeauWaHa, pa3Mmax, HauOoJjbliee U
HaMMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciiydyaitHOH H3MEHUYHUBOCTH.

Brenenue B Teopuro rpagos(4 yaca)

I'pad, Bepumna, pedbpo. Crenenp BepmuHbl. Ynciao pébep U cymMMapHas CTENEHb BEPIIUH.
[IpencraBnenne o cBs3Hoctu rpada. Lenu u nuxisl. Ilytu B rpadax. O6xon rpada (3iinepos
nyth). [Ipencrasnenne o0 oprueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momopo rpados.

BeposiTHOCTB M yacToTa ciIy4ailHOro coobITUsA(4 yaca)

CrnyqaifHpI SKCTIEPUMEHT (OMBIT) M CiIydaiiHoe coObiTHe. BepositTHocTh M uactota. Poib
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHII B Mpupoae U B oOuiecTBe. MoHeTa U
urpajiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

IHoBTOpeHnue( 5 yacon)

8 kuacc

Aunredpa

Yucia u Beluncaenusa(22 yaca)

KBagparueiii kopenb wu3 uucia. [lonarue o0 wuppanmoHasbHOM 4YHcie. [lecaTuuHbie
npUOIIKEHUST UPpAlMOHATIBHBIX uncen. CBolicTBa apu(PMETUYECKUX KBAJpPaTHBIX KOpPHEH U HX
NpUMEHEHHE K MpeoOpa30oBaHUIO YHMCIOBBIX BBIPAKEHUH M BBHIYMCICHUSAM. JleficTBUTENbHBIC
YHCIa.

Crenens ¢ 1enbIM IT0OKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YHUCIa.

Auaredpanyeckue BoipazkeHusi(15 yacon)

KBanpaThslii TpEXuiieH; pa3/ioKEHNE KBaIpaTHOIO TPEXWIEHA HA MHOXKUTEIIH.
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Anrebpanyeckass npoOb. (OCHOBHOE CBOWCTBO anreOpanueckor apobu. CrokeHue,
BBIUUTAHUE, YMHOXKEHHE, JCIIEHUE anreOpanueckux IpoOeil. ParmoHanbHble BBIPAKCHHS U HX
npeoOpa3oBaHue.

YpaBHenusi u HepaBeHcTBa(40 YacoB)

KBanpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmme apoGHO-
palroOHaIbHBIE YPABHEHUS.

I'padmueckas mHTEpHpeTanus ypaBHEHUH C JByMsS MEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPaBHEHUN C JIBYMs INEpEeMEHHBIMU. lIpumepsl pelleHHs CHCTEM HEIUHEHHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

UucnoBble HEpaBEeHCTBA M WX CBoWcTBAa. HepaBeHCTBO ¢ OJHOW MNEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHOM TmepeMeHHOW. CHcTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

®ynkuun(14 yacos)

[Tonsitne Qynkmuu. OO6macTh onpeAcieHuss ¥ MHOXECTBO 3HaueHuM (yHkmuu. CrocoOsl
3a1aHust PyHKITUH.

I'padux pynkmuu. Urenne cBoiictB GhyHKumuu 1o e€ rpaduky. [Ipumepsr rpadukoB GyHKINH,
OTPaXKaIOIIKX PeAIbHBIE IPOLIECCHI.

OYHKIMY, ONUCHIBAIOIIME MPSIMYI0O U OOpaTHYIO MPOMOPLHUOHAIbHBIE 3aBUCHUMOCTH, WX
rpadukn. OyHKIHHN y = X2, y= X, y= Vx, y =x . ['paduueckoe penienre ypaBHeHUH U CUCTEM

YpaBHEHUM.

IHoBTOpeHune(6 4acon)

I'eomerpus

Yerpipéxyroabankn(12 yacon)

[TapamienorpaMM, €ro mnpu3HakKu U cBoWcTBA. YacTHbIe Ciydau IapajuieIorpaMmoB
(MpsIMOYTOJIBHUK, POMO, KBaJIpar), MX NMPU3HAKU U CBOMCTBA. Tpamerus, paBHOOOKas Tpaneuus,
e€ cBouCTBa U npu3HaKu. lIpsamoyronbHas Tpanenus.

Meron yaBoeHust MeauaHsl. LleHTpanbHast cCHMMETpHS.

Teopema ®aJjieca u TeopeMa 0 NPONMOPHMOHATBbHBIX 0TpPe3kax(15 yacos)

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyrosbHUKa.

[TogoGue TpeyrosbHUKOB, Kod(dunment momodus. IlpusHaku 1OMOOMS TPEYrOJBHUKOB.
[TprumeneHne nogo0Ms IPU PELICHUH MIPAKTUYECKUX 3a/1ad.

Inomans. HaxoskaeHue miomaau TpeyroJbHUKOB U MHOTOYroabHbIX puryp. Ilinomaan
noao0HbIX puryp (14 yacon)

CgoiicTBa momaaeld reoMerpudeckux ¢uryp. @opMynbl I TUIOMIAAM TPEYroJbHUKA,
napajuiesgorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMACH MOI00HBIX UTyp.

Brruncnenue miomaaei TpeyroJbHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa u Hayana rpuronomerpun (10 yacon)

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu permeHnn NpakKTHYECKUX 3ajad.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yrIja HpsMOYTOJIBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30,45 u 60 .

Yron B OKpy:KHOCTH. BrincanHble M OnMHCaHHBIC YeThIpexyroibHUKH. KacaTeabHble Kk
okpy:kHocTH (13 yacos)

BrnucanHble M LEHTpaJbHBIC YIVIBI, YrOJ MEXIy KacaTeJIbHOW U XOPIOH. YTIJbl MEXAY
XOpJAaMu U CEeKyllMMHU. BrimcanHele W  ONMCaHHBIE YETBHIPEXYTOJIbHHUKUA. B3anmHoe
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pacroioxxeHne JBYyX OKpyxkHoctei. Kacanme oxpyxknocted. OOmme kacaTelabHbIE K IBYM
OKPY>KHOCTSIM.
IHoBTOpeHue (4 yaca)

BeposiTHOCTB M CTATHCTHKA

OnucaresbHas craTucTuka. PaccenBanme nanubix(4 yaca)

W3mepenue paccenBaHus JaHHBIX. Jlucrepcuss M CTaHJApPTHOE OTKJIOHEHHME UHCIIOBBIX
HabopoB. /lnarpamMmma paccenBaHusl.

MHuoxkecTBO (4 yaca)

MHOXX€eCTBO, JJIEMEHT MHOXXECTBA, MOAMHOXeCTBO. Omnepanuu HaJ MHOKECTBAMHU:
oObeIMHEHNEe, TIepecedyeHue, JononHeHue. CBOWCTBa omepanuid HaJX  MHOXKECTBAMH:
NEPEMECTUTENBHOE, COYETATEIbHOE, paCHpeAe/IuTEeNbHOE, BKIOUYeHusA. lcrnonb3oBaHue
rpaduueckoro npejcTaBIeHUs MHOKECTB JJIS ONKCAHUS PEeabHBIX MPOIECCOB U SIBICHUM, IPU
peneHny 3aay.

BeposiTHOCTB ciry4aiiHOTO cOOBLITHSA(6 YacoB)

DJIeMEHTapHbIE COOBITHS ClIy4aitHOTO omnbiTa. CiydaiiHble cOOBITHS. BEeposSTHOCTH COOBITHH.
OnBITEI ¢ PAaBHOBO3MOYKHBIMU 3JIEMEHTApHBIMU COOBITHAMH. CiydaitHbii BRIOOP. CBSA3b MEXIY
MaJIOBEPOATHBIMH U MPAKTUYECKH TOCTOBEPHBIMU COOBITHSIMH B IPUPOJE, OOILIECTBE U HAYKE.

BBenenue B Teopuio rpagos (4 yaca)

HepeBo. CBoiicTBa NE€peBbEB: €IUHCTBEHHOCTh ITYTH, CYIIECTBOBAaHWE BUCAYEH BEPILHHBI,
CBS3b MEXIy 4YMUCIOM BepwiuH U yucioMm pédep. IlpaBuno ymHoxkenus. Pemenuwe 3amgau c
MOMOIIBIO TpadoB.

Cayuaiinblie co0biTHS (8 YacoB)

[IpoTuBomnonoxxusie coobITHs. uarpamma Jitnepa. OObenuHeHNE U TiepeceyeHre COOBITHH.
HecoBmecTHblie coObiTusa. PopMyrna CI0KEHUsI BEPOATHOCTEH. Y ClIOBHAsI BEpOATHOCTH. [IpaBmiio
yMHOXeHUs. HezaBucumbie coObiTus. [IpencraBnenue skcriepuMeHTa B BUJe JepeBa. PemeHue
3a/1a4 Ha HaXxOKJEHHE BEPOSTHOCTEN C MOMOILBIO IEpEBA CIIy4allHOTO SKCIIEPUMEHTA, IUarpaMM
Olinepa.

IHoBTOpenune(8 yacon)

[IpencraBneHre qaHHBIX B BUAE TAOJIHUII, AHATPAMM, TPa(UKOB.

9 kiacc

Aunredpa

Yucaa n BerunciaeHus. JleiicTBuTeabHbIe Yucaa(9 yacoB)

PanmonanpHble 4uCIa, WppAlMOHAIBHBIE YHCJIA, KOHEYHbIE W OCECKOHECYHBIE NEeCATUYHBIC
npodu. MHOXKECTBO JEHCTBHUTENBHBIX YHCEN; JCHUCTBUTEIBHBIC YHCIAa KaK OCECKOHEYHBIC
JIecATUYHbIE  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIBHBIX YUCET M KOOPAUHATHON MPAMOM.

CpaBHEHHE JACHCTBUTEIBHBIX YHCEN, apu(METHUECKHE JCUCTBUS C JCHCTBUTEIHLHBIMHU
YHCIIaMH.

N3mepenusi, npuOImKeHs, OLICHKU

Pa3mepsl 00bEKTOB OKPYXKAIOMIET0 MUPA, JNIUTEILHOCTh TIPOIIECCOB B OKPYKAIOIIEM MHUPE.

[MpubnmxkEéHHOEe 3HAYEHHE BEIMYUHBI, TOYHOCTH NpHOIIKEeHUs. OKpYIIeHHE YHCeN.
IIpukuaka u OLleHKa PEe3yJIbTaTOB BHIYUCICHUN.

YpaBHeHHUs M HEpaBEeHCTBA

YpaBHeHus ¢ 0aHO# nepeMeHHoii(14 yacon)

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.
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KBanpatHoe ypaBHeHue. PemieHue ypaBHEHME, CBOASIIMXCS K KBaJApaTHbIM. bukBagpaTHOe
ypaBHeHue. lIpumepsl pemieHus ypaBHEHUM TPETbEeW U YETBEPTOM CTEIECHEW pa3iloKEHUEM Ha
MHOKHUTEIH.

Pemenne npoOHO-paliMoOHANBHBIX YpaBHEHHMN. PelieHne TEKCTOBBIX 3a/au aireOpandecKuM
METOJIOM.

Cucrembl ypaBHeHnuii(14 yacos)

VYpaBHeHHEe ¢ ABYMS NEpEMEHHBIMH U ero rpaduk. PemieHue cucteM ABYX JIHMHEHHBIX
YpaBHEHUU C IBYMs IIEpEMEHHBIMU. PellleHHe CUCTEM ABYX YpaBHEHUN, OJHO W3 KOTOPBIX
JUHEWHOe, a pyroe — BTOpOH creneHu. ['paduueckas HHTEpIpETaLUs CUCTEMBl YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

HepagencrBa(16 yacos)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JHMHEHHBIX HEPABEHCTB C OJHOM MEepeMeHHOW. PelnieHune cHUCTeM JMHEWHBIX
HEpaBEHCTB C OJHOM mepemeHHOW. KBaapatHeie HepaBeHCTBa. ['paduueckass WHTEpIpeTaIys
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

Oyukuun(16 yacos)

KBagpatnunas ¢ynkmus, e€ rpaduxk u cBoiicTBa. [lapabGosa, KOOpIWHATHI BEPIIUHBI
napaboJIbl, OCh CAMMETPHUH TTapaboIThI.

I'paduku pynkumit: y=kx,y=kx +b, y =§ , y=X’, y=vX,y=X H HX CBOICTBA.

Yucaosble nociaeaoBareabHocTH(15 yaco)

Omnpenenenue U cocoObl 3a7jaHKsI YUCIOBBIX MOCIEA0BATEIbHOCTEN

[ToHsiTHE YMCIOBON MOCIEIOBATEIIBHOCTH. 3aJaHUE TOCJIEA0BATEILHOCTA PEKYPPEHTHOU
dbopmyroit u popMyIIol N-TO WiIeHa.

Apudmerndeckas 1 reoMeTpudeckas mporpeccuu. @opMmysbl n-ro wieHa apuPMETHIECKON U
reOMETPUUYECKOM TPOTrPECCUii, CYMMBbI MIEPBBIX N YJIEHOB.

N3o00pakeHne 4YICHOB apu(PMETHUYECKOWM M TEOMETPUYECKONW TPOrpecCHid TOYKaMU Ha
KOOPAMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIOHEHIHATBHBIN poCT. CIOKHBIE MPOLIEHTHI.

IHoBTOpenue (18 yacos)

I'eomeTpus

Tpuronomerpusi. TeopeMbl KOCMHYCOB M CMHYCOB. Pemenue TpeyroabHukoB (16 yacos)

Cunyc, kocunyc, Tanreic yrioB ot 0 go 180. OCHOBHOE TPUTOHOMETPUUECKOE TOMXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pewenne tpeyroabHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. Perienue nmpakruaeckux
3a/1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpa3oBanue nogoous. Merpuueckue cOOTHOIIEHUs B OKpPYkHOCTH (10 4acoB)

[IpeobpazoBanue momobwus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IMpoU3BEAECHUHU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEIEHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

BexTopsl (12 yacos)

Bekrop, mnmmHa (MOAYNb) BEKTOpa, COHANPABJICHHBIE BEKTOPBI, MPOTHBOMOJOXHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMUd Haj
BEeKTOpaMu. Pa3yioxkeHue BeKTOpa 1o ABYM HEKOJUIMHEApHBbIM BekTOopaM. KoopnnHaTel BEKTOpa.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, TPUMEHEHUE JUIsl HAXOXKIEHUS JJIVH U YIJIO0B.

JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH (9 yacoB)

JlexapToBBI KOOPAMHATHI HA MUIOCKOCTU. Y PaBHEHUS MPSIMOU M OKPYKHOCTH B KOOpPAMHATAX,
IepeECeUYCHNE OKPYKHOCTEN U MPAMBIX. MeTO KOOpAUHAT U €r0 IPUMEHEHUE.
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IIpaBubHBIE MHOTOYIOJIBHUKH. /[JIMHA OKPY:KHOCTH M ILIOIIAAbL Kpyra. Berumcienue
miomaznei (8 yacon)

[IpaBunbHBIE MHOTOYrOJBHUKHU. JUIMHA OKPYXKHOCTHU. I'pagycHas u paauaHHas Mepa yria,
BBIUMCJIEHHME JUIMH OyT OKpykHOCTeH. [lnomanp kpyra, cektopa, CErMeHTa.

JIBu:keHMsI MJI0CKOCTH (6 4acoB)

JIBIKEHUS TJIOCKOCTH M BHYTPEHHUE CUMMETpUU (GUryp (SJI€MEHTapHbIe NPEICTABICHHUSA).
[TapamtensHb1i nepenoc. I1oBoporT.

IHoBTOpenue (7 4acoB)

BeposiTHOCTB M CTATHCTHKA

I'eomeTpuueckasi BeposiTHOCTH (4 yaca)
['eomerpuyeckas BepoATHOCTh. CiydaitHbIi BEIOOP TOYKHU W3 (UTYPHI HAa TIJIOCKOCTH, U3 OTPE3Ka
U U3 IyTU OKPY>KHOCTH.

HUcnbiTanusa bepuyiu (6 yacoB)
UcnbiTanue. Ycnex u Heynaya. Cepusi uUCHbITaHWM A0 mepBoro ycmexa. Cepusi UCIBITAHUI
bepnymnu. BepositTHOCTH COOBITHIT B cepun HcTibITaHuid bepHymn.

CayuaiiHas BeJiu4uHa (6 4acoB)
CinyvaliHass BEIMYMHA W pacHpeiesiecHuE BepOATHOCTEH. MaremMaTtuueckoe OXUJaHUE |
pucriepcusi. [IpumMepsl MaTeMaTHYECKOTO O0XXHAAHUS KaK TEOPETHYECKOrO CPEIHEr0 3HAaYEHUs
BEJIMYUHBL. MaTeMaTH4yecKoe OKUAAaHUE U JUCIEPCUS CIyYalHOW BEJIUYHMHBI «UUCJIO YCIEXOB B
cepuu ucnbiTaHUuM bepHymmy.

[lonarue o 3akoHe OonpmMX yucen. M3MepeHue BepOSATHOCTEH ¢ MOMOIIbIO yacToT. Poib u
3Ha4YeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.
IToBTOpenune(10 yacoB)
[IpencraBnenre MaHHBIX B BUAE TaOMUI], AWarpaMm, rpadUKOB, WHTEPIpETAIUS TaHHBIX.
Urenue 1 mocTpoeHue TabauIl, Tuarpamm, rpaikoB MO PeaTbHBIM JaHHBIM.

IlepectanoBku u ¢akropuan. Coueranuss W uymciao coderanuil. TpeyrompuHuk Ilackans.
Pemienue 3a1a4 ¢ UCONb30BaHUEM KOMOMHATOPHKH.
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2HTEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(ITO T'OAAM OBYUYEHMUA)
5 kaacce (170 yacoB)
Hassanmue pasjieJia OcHoBHoOe conepxanne | OCHOBHBIE BH/IbI AesiTeJIbHOCTH
(TemMbI) Kypca (4ucJio o0yyarommxcst
4acoB)
HafYPaJTBHHe IHCIA. | JlecsaTuHas cuctema| Ywurarts, 3aITUCHIBATH, CpaBHUBATh
HeticTBust C| cuncnenwus. HaTypaJbHbIC YHCIIA; TIpeasiaraTh U 00CYX1aTh

HATYPaJIbHBIMH YHCIaMH
(43 4)

Psan HaTypaJbHbIX
yucen.  HarypanbHbiid
pan. Yucno 0.

HarypansHble uncia Ha
KOOPJIMHATHOU IPSMOM.
CpaBHeHHE, OKpYIJICHUE

HATYpPaJIbHBIX YHCEIL.
Apudmernaeckue
NEUCTBUA C
HATYpaTbHBIMH

YU CIaMHU. CaoiicTBa
HYJIA TpH CIOXKEHUU U
YMHOKEHUHU,  CBOICTBa
€IMHUIIBI npu
YMHOXEHHUH.
IlepemecturenbHoe U
coueTaTesbHOe
CBOMCTBA CJIOKCHUS U
YMHOXEHHUS,
pacrpeaenuTenbHoe

CBOWCTBO YMHOKEHHSI.

Jemutenu W KparHbIe
qucha, pasnoxxeHue
yuciaa Ha MHOXHTEIN.
Jlenenne ¢ OCTaTKOM.
[Tpocthie W cocTaBHBIE
qycla. [Ipusnaku

JenuMmocTd Ha 2, 5, 10,

3,9.

CreneHb c
HaTypaJbHbIM
rmokaszareneM. YHCIoBEIC
BBIPQXKEHUS;  TOPSIOK
NEUCTBUH.

Pemenue TEKCTOBBIX
3a7a4 Ha BCE
apupMeTHIecKue

JICNCTBHUS, Ha IBI)KCHHUE
Y TIOKYTIKH

CHOCOOBI YIOPSAI0YMBAHUS YHCEIT.

N300paxkaTh KOOPJIUHATHYIO PSMYIO,
OTMEUaTh YHCIA TOYKAMH Ha KOOPAMHATHOM
NPSIMOi, HAXOJUTh KOOPIMHATHI TOUKH.

HccnenoBath CBOMCTBA HATypajbHOTO psija,
ymucesn 0 1 1 mpu CII0KEHUU U YMHOKEHUU.

Ucnons3oBathb MIPaBUIIO OKPYTJICHUS
HATYpaJIbHBIX YHUCEL.

Beimonuate apudmernyeckue JAEHCTBHS C
HATYpaJIbHBIMH YUCIIAMU, BBIYUCISITh 3HAUCHUS
YHUCIIOBBIX BBIpOXEHUH €O CKOOKamMH H 0e3
CKOOOK.

3anuceiBaTh MPOU3BEICHUE B BHUJIE CTEMECHH,
YUTATh CTETIEHH, UCTIOJIB30BaTh TEPMUHOIOTHIO
(ocHOBaHuE, MOKa3aTelib), BBIYUCIISITH
3HAYEHUSI CTENCHEM.

BBINOMHATE TPUKUAKY W OIEHKY 3HAYEHUI

YUCIIOBBIX  BBIPAKCHWI,  Mpemjgaratb U
MPUMEHSTH PUEMBI IPOBEPKHU BBIUUCICHUN.
Hcnonw3oBathb npu BBIUMCIICHHSIX

MIEPEMECTUTEIHPHOE W COUYETATeIIbHOE CBOMCTBA
CIIOKEHHMSI U YMHOXKEHHsI, PaclpeeuTeIbHOe
CBOMCTBO  yMHOXEHHs;  (OPMYyIUpOBATH U
MIPUMEHSATD rpaBuia npeoOpa3oBaHus
YUCJIOBBIX BBIPAKEHUHA Ha OCHOBE CBOWCTB
apu(pMeTHIECKUX JICHCTBHH.

HccrnenoBaTh  YMCIOBBIE 3aKOHOMEPHOCTH,
BBIBUTaTh U OOOCHOBBIBATH  TMIIOTE3bI,
dbopMynupoBath OOOOLICHUSI W BBIBOJABI O
pe3ynbTaTaM  MpPOBEAEHHOTO  HCCIIEOBAHMS.
@opMynHpOBATH OMpPEACNCHUS JEIUTENs U
KpaTHOTO, Ha3bIBaTh JEJIUTENHM M KpaTHBIE
YHuClla; paclo3HaBaTh MPOCTbIE U COCTaBHbIE
yucna; GopMyIupoBaTh U MPUMEHSTH MPU3HAKU
nenumoctTd Ha 2, 3, 5, 9, 10; mpumeHsTbH
QITOPUTM  PA3JIOKEHHUST YHCIa Ha MPOCThIE
MHOKUTEJIM;, HAXOAUTh OCTATKU OT JCTICHHS H
HEMOJIHOE YaCTHOE.

PacriozHaBath ~ UCTHHHBIE W
BBICKA3bIBAaHUS O HaTypalbHBIX
MPUBOJUTh TMPUMEPHI U KOHTP- MPHUMEPHI,
CTPOUTH  BBICKa3bIBaHUSI U OTPHULAHUS
BBICKA3bIBaHW O CBOMCTBAX HATypaJbHbBIX

JIOJKHBIE
qypciax,
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YHUCElL.

KoHctpynpoBats MaTeMaTH4eCcKue
MPEAJIOKEHUSI € IOMOILIBIO CBSI30K  «H»,
«UJIW», €ECJH..., TO...».

Pemate TekcTOBBIE 3amaun apUPMETHUCCKHM
CII0co00M, HUCIOJIB30BATh 3aBUCUMOCTH MEXKITY
BEJIMUUHAMU (CKOpPOCTb, BPEMsl, PACCTOSHUE;
[IEHa, KOJMUYECTBO, CTOMMOCTb M  Jp.):
AQHAJIM3MPOBATh U OCMBICIIMBATh TEKCT 33J1a4H,
nepeopMyIupoOBaTh  YCIOBHE,  H3BIIEKATH
HE00XO0IUMBbIE JIAHHBIE, YCTaHABJIMBATh
3aBUCHMOCTH MEXJYy BEIMYMHAMHU, CTPOUTH
JIOTUYECKYIO LIETIOYKY PACCYKICHUM.
MogenupoBaTh XO0J peHIeHUS 3aJayd  C
MOMOUIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.

[IpuBoauTs, pa3bupars, OLIEHUBATh
pa3InyHble  pEUIeHMs, 3alUCU  PELICHUN
TEKCTOBBIX 33]1a4.

Kputnuecku OLICHUBATh IIOJIy4YEHHBIN
pe3yabpTaT, OCYLIECTBIATH  CaMOKOHTPOIIb,

NpOBEpsii OTBET HA COOTBETCTBHE YCIIOBHIO,
HAXOUTH OLIHOKH.

Pemrate 3amaun ¢ momolnpio Tepedopa Bcex
BO3MOYKHBIX BAPHAHTOB.

3HAKOMHTBCSI C  HCTOpUEH  pa3BUTHA
apuMeTHKU
Harnannas  reomerpus. Touxka, npsmas, Pacno3naBath Ha 4YepTexkax, pHUCYHKax,
JInHuH Ha TIIOCKOCTH OTPE30K, JIyd. |ONHCBIBATh, HCIOJB3Yd TEPMHHOJIOTHIO, H
(12 4) Jlomanas. M3mepenme |u300paskaTh ¢ [OMOLIBIO  YePTEKHBIX
JUTHHBI OTpe3Ka, |MHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, Ty,
METPUYECKHE EIUHULBI | yroJI, JOMaHy, OKPYKHOCTb.
M3MEpeHHUs JJTVHBI. Pacrio3naBars, MIPUBOIUTH MIPUMEPBI
OKpYXKHOCTh U KpPYT. 00BEKTOB PEATBbHOTO MHpA, UMEIOIINX (HopmMy

[TpakTideckas padora
«Toctpoenue y3opa u3
OKPY>KHOCTEN.

VYrou. IIpsimon,
OCTpBIM, Tymou |
pPa3sBEPHYTHIA  YIUIBL
N3mepenue yrios.

[Ipaktuueckast  pabora
«TocTpoenue yrioB»

U3YyYEHHBIX (UTyp, OLICHWBATh UX JIMHEHHBbIC
pa3Mepsl.

Hcnonbs30BaTh TMHEWKY U TPAHCIIOPTUP Kak
MHCTPYMEHTBI ISl IOCTPOEHUS U U3MEPEHHUS
U3MEPSATH JUINHY OTPE3KA, BETMUUHY YIJ1a;
CTPOUTB OTPE30K 3aJaHHOM JUTUHBI, IO,
3a7]aHHOM BEJIMYMHBIL; OTKJIbIBATh LUPKYJIEM
PaBHBIE OTPE3KHU, CTPOUTH OKPYKHOCTb
3a7aHHOro paaunyca. Mzo0paxatb KOHPUTYpau
reOMETPUYECKHX (QUTYp U3 OTPE3KOB,
OKPY>KHOCTEH, UX YaCTEW Ha HEJTMHOBAHHOMN U
KJIeT4aTol Oymare; npejJiarathb, ONMChIBaTh U
00CyX1aTh CIIOCOOBI, aJITOPUTMBI TIOCTPOCHUSI.

PacnoznaBath u n300paxkath Ha
HEJTMHOBAHHON M KJeT4aTod Oymare mpsiMoid,
OCTpBIiA, TYIIOH, Pa3BEPHYTHIN YIJIBL;
CPaBHUBATH YTJIBL.

BbruucnsaTe JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonMMmaTe M HCIONB30BATh IPU  PEIICHUU
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3aJad  3aBUCHMOCTH  MEXIY  €AMHHUIAMH
METPHUUYECKON CUCTEMBI MEp; 3HAKOMHTHCS C HE
METPUYECKHMH CHCTEMaMH MeEp; BBIPAKATh
JJIMHY B PAa3/IMYHBIX CAWHHUIAX U3MCPCHUS.
UccnenoBate  Qurypsl u  KoHUTypamuw,
MCTIOJIB3Ys IIU(PPOBBIE PECypPCH

OOBIKHOBEHHEIE
IpooHu
(48 u)

HpoOs. [IpaBunbHbIe U
HEIpaBWIbHBIE JIPOOH.
OcHOBHOE  CBOICTBO
JpoOH. CpaBHeHme
JpoOeii.

CrnoxxeHne u
BEIYMTAHUE
OOBIKHOBEHHBIX
npobeii. CwmermaHHas
IpoOb. YMHOXKEHUE U
JeNeHne
OOBIKHOBEHHBIX
Ipo0eit; B3aNMHO-
oOpatHbIe 1po0u.

Penrenne TEKCTOBBIX
3a7ad4, COJIEpKAIINX
apoou. OcHoBHBIE

3a71a4M Ha IPOOH.
[Ipumenenne OykB st
3anucu
MaTeMaTHYECKHUX
BBIPOKCHUI u
MIPEIOKEHU I

MogenupoBaTb B TpadUuecKoil, MpeIMEeTHOM
dbopMe, ¢ MOMOIIBI0 KOMITBIOTEpA TOHATUS U

CBOMCTBA, CBS3aHHBIE C  OOBLIKHOBEHHOM
IpoObIo.

Yurath u 3aIMCHIBATh, CpaBHHUBATh
OOBIKHOBEHHBIE Jipo0wu, npeaiaraTh,
O00OCHOBBIBaTH W OOCYXIaTb  CIOCOOBI

YIOPSIOYMBAHUS TPOOEH.

N300pakaTh OOBIKHOBEHHBIE IPOOHM TOYKAMHU
Ha KOOPJIMHATHOM MpPSMOW; HCHOJIb30BAThH
KOOPJIWHATHYIO TMPSMYI0 JUIsi  CPaBHEHHUSA
TpoOei.

dopmynupoBaTh, 3aMUCHIBATH C IOMOIIBIO
OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOU
poOH; NCIOJIH30BATh OCHOBHOE CBOWCTBO APOOH
IUISL COKpAIleHus: IpoOeit u MpUBEACHUS IPOOH K
HOBOMY 3HaMEHATel0.

[IpencraBnsTh cMmemaHHyl JApoOb B BHIE
HEMpPaBUJIbHOMN U BBLACIATH LIETYIO0 YacTh YMCIa
13 HEeTIPaBUILHOU APOOH.

Bemonuate  apudmernueckue  JACUCTBUS  C
OOBIKHOBEHHBIMH JPOOSMH; IPUMEHATH CBOHCTBA
apuPMETHIECKIX neucTBU s
paIoHaIN3aI[ui BEIYUCIICHUH.

BEBIIONHATE TPUKHUIKY W OLEHKY pe3ysbTara
BBIUHCIICHHUI; TpemjaraTb W  [PUMEHSTH
pUEMBI TIPOBEPKU BBIUUCIICHHIA.

[IpoBoaNTh HCCIEIOBAaHUSI CBOWCTB JIPOOEH,
OMUPAsICh HAa YHCIIOBBIE SKCIIEPUMEHTHI (B TOM
YUCJIEe C TOMOIUIBI0 KOMITBIOTEPA).

Pacnio3naBats WUCTUHHBIE u JIOKHBIE
BBICKA3bIBAHUS O JPOOSX, MPUBOAUTH MPUMEPHI
U KOHTPIPHUMEPBI, CTPOUTHh BBICKA3BIBAHUS H
OTpHIIaHUSI BBICKA3bIBAHUM.

Pemares  TekcTOBBIE  33jauM,  CconepIKaIlue
ApOOHBIE JaHHBIE, M 3a/Jaydl Ha HaXOXKICHHE
9aCTHU HEJIOTO U LIEJIOT0 IO €0 YaCTH; BBISIBIATH
UX CXOJICTBA U Pa3IUuMsl.

MOI[eJII/IPOBaTB X0 peuICHud 3aa4u C
MIOMOIIBIO PUCYHKA, CXEMBI, TaOIHIIBI.
[TpuBoaMTH, pa30UpaTh, OLECHUBATH PA3INYHbIC
pelIeHus, 3alUCH PELICHUN TEKCTOBBIX 3aa4.
Kputnueckun OIICHUBATh MOJTY4YECHHBIN
pe3yJibTar, OCYILECTBIATH CaMOKOHTpOJIb,
npoBepsisi OTBET Ha COOTBETCTBHE YCJIOBHIO,
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HaXOIUTh OIINOKH.
3HAKOMHUTHCS c
apumeTuKn

UCTOPUEN pa3sBUTHS

Harnmsannas  reomerpus.
Muoroyroasauk# (10 1)

MHOroyroabHUKH.
YeThIpEXYTroJIbHUK,
MPSIMOYTOJIbHUK,
KBaJparT.

[IpakTrueckas
«IlocTpoeHue

MPSIMOYTOJIbHUKA v
3alaHHBIMH  CTOPOHAMY|
Ha HEJIMHOBAaHHOM|
Oymare.

pabora

TpeyroyibHUK.
[nomane u nepumetp
MpsIMO-  YrOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX
MPSIMOYTOJIBHUKOB,
€ TMHHIIBI U3MEpPEHUS
MJI0IIAIH. [Tepumetp
MHOT'OYTOJIbHHKA

nus3

OnuceiBaTh, UCHOJB3Ysl  TEPMHUHOJIOTHIO,
n300paxkaTh C  TOMOWIBIO  YEPTEKHBIX
UHCTPYMEHTOB U OT PYKH, MOJAEIUPOBATH U3
Oymaru MHOTOYTrOJIbHHKH.

[lpuBoaMTH TpUMEpHl OOBEKTOB PEATBHOTO
MHpa, HUMEImUX (OpMy MHOTOYTOJbHUKA,
IPSIMOYTOJIBHMKA,  KBajpaTa, TpPEYyrOJbHUKA,
OLICHMBATh WX JIMHEHHBIC pa3Mepbl. BIUUCIATS:
NEPUMETP TPEYTONbHHUKA, MPSIMOYTOJIBHHKA,
MHOI'OYTOJIbHUKA; IUIOIIAAb IPSIMOYIOJIbHHUKA,
KBaJpara.

N3obpaxaTh
IIPSIMOYTOJIBHBIE
TPEYTOJIbHUKH.

OCTPOYTOJIbHBIE,

u TYIOYT'OJIbHBIE

Ctpoutrh Ha HEIMHOBAHHOMW M KJIETYATOU
Oymare KBajpar 1 IpsIMOYTOJIbHUK C 331aHHBIMU
JuIMHaMu  cTopoH.  MccnmenoBars  CBOMCTBa
IIPSIMOYTOJIbHUKA, KBaJpaTa IyTEM
OKCIIEPUMEHTa,  HAONIOJCHUS,  U3MEpEHHs,
MOJICJINPOBAHNS, CPaBHHBATH CBOMCTBa
KBajipaTa U npsimoyrosibHuka. Koncrpynposatb
MaTEMaTUYECKHE TIPEUIOKECHHUS C ITOMOIIBIO
CBSI30K «HEKOTOPBI», «1000i». Pacro3sHaBarsb
UCTUHHBIE M  JIOXKHBIE BBICKAa3bIBAHHUA O
MHOTOYI'OJIbHUKAX, IPUBOJUTH IMPUMEPHI H
KOHTPIIPUMEDBI.

HccnenoBats 3aBUCUMOCTb
KBaJipaTa OT JJIMHBI €r0 CTOPOHBI.

Hcrnonb30BaTh CBOMCTBA KBAJAPAaTHOW CETKU
IS IIOCTPOEHUS buryp; pa3buBathb
IPSIMOYTOJIBHMK Ha KBaJpaTbl, TPEYrOJbHUKH,
COCTaBJIATh  (UTYpHl W3  KBAJApPaToB H
IPSIMOYTOJIBHUKOB M HaxXOAWTh KX ILIOLIAMb,
pa3buBath (uUrypbsl Ha TNPAMOYTOJBHUKH U
KBaJpaThl U HAXOIUTh UX IUIOLIA/Ib.

BeIpakaTe BeIUMYMHY IUIOLIANN B Pa3INYHBIX
CAMHHALAX W3MEPEHHs METPUYECKOM CHCTEMBI
Mep, MOHMUMAaThb M MCIOJIb30BAaTh 3aBUCHMOCTH
MEXy METPUYECKUMU €IMHULAMU H3MEPECHHUS
IUIOLIA /.

3HAKOMMUTBCS € TIPUMEpaMHM INPUMEHECHMS
VIOl W IepuMeTrpa B  IPAKTUUYECKUX
cuTyauusix. Pemare 3amaun U3 peaqbHOU
KHM3HH, Tpe/yiaraTb U OOCYXJaTh pPa3IUYHbIC
CIIOCOOBI pelieHus 3a/1a4

iomaigun

Jecatuunelie ApoOu
(38 u)

Jecstuanas 3aIUCh
TpoOei. CpaBHeHHe

JECSTUYHBIX ApOOEH.

[IpeacraBnsaTe AecATHYHYIO ApoOb B BHJC
OOLIKHOBEHHOM, 4YHTAaThb W  3aIHMCHIBATh,
CpaBHUBATH JCCATHYHBIC NPOOU, Mpesararh,
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HeiicTBus c
JIECATUYHBIMU
npobsimu.  OKpyriieHue
JECATUYHBIX JPOOCH.
Pemenue TEKCTOBBIX
3aja4, COJIEPIKAIINX
apoou. OcHoBHBIE
3a71a4M Ha Ipoou

000CHOBBIBATH u o0cyx1aTh CIIOCOOBI
YIOPSAOYMBAHUS ICCATUIHBIX IPOOEH.
N3o0paxkaTh necsATUYHBIE APOOM TOYKAMHU HA
KOOPJMHATHOU IIPSIMOM.
BeiaBISATE CcXOACTBA M pasauyUs  TPABHII
apu(pMETHYECKUX JEHCTBHI C HATypalbHBIMU
YUCJIAMHU U JIECATUYHBIMHU APOOSIMHU, OOBSICHATH

ux.

BreimonasaTe  apudmMernyeckue  ACUCTBUSA  C
JECATUYHBIMU IPOOSIMHU; BBINOJIHATh IPUKUIKY
U OLIEHKY pe3yJIbTaTa BBIYMCIICHUH.

[IpumeHATH CBOMCTBA apu(pMeTHIECKuX
JNEUCTBUN JUIS PALIMOHAIIN3ALMY BbIUNCICHUN.
IIpuMeHATh NMPaBUIIO OKPYTJICHUS IECATHYHBIX
npo6eii. [IpoBoauTh wHcCCIETOBAaHUS CBOWCTB
JECATUYHBIX ApoOel, OMMpasich HAa YHCIOBbIE
OKCIIEPUMEHTHI (B TOM YHUCJIE C IOMOIIBIO

KOMHI)IOTepa), BbIJIBUT'aTh THUITOTE3bI n
IMPUBOJUTH UX 000CHOBaAHUS.
Pacno3naBarth HUCTHUHHBIC n JIOXKHBIC

BBICKA3bIBAHUS O JPO0SX, MPUBOAUTH MPUMEPHI
U KOHTPOPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpHIIaHUSI BBICKA3bIBAHUM.

Pemath  TekcTOBbIE  3adayM,  COJAEpXKAIIHE
ApoOHBIE [aHHbIE, W Ha HAXOXJCHHWE YacTu
LEJIOT0 M LEJOro MO €ro 4YacTu; BBISBISITH UX
CXOJICTBA U pPa3IHyus.

MopenupoBaTh X0  pEIICHHs 3aJaud  C
MOMOUIbI0  PUCYHKA,  CXEMbl,  TaOJULBI.
[TpuBomUTH, pazduparh, OLEHUBATH pPa3ITUYHBIC
pelIeH s, 3aMUCH PelIeHU TEKCTOBBIX 3a/1a4.
OmnepupoBaTh IPOOHBIMH YHCIAMU B PEANbHBIX
KU3HEHHBIX CUTYaILHSIX.

Kputnueckn OIICHUBATh MOJTYy4YECHHBIN
pe3ynbTar, OCYIIECTBIISATH CaMOKOHTPOJTb,
IpoBepsisi OTBET Ha COOTBETCTBHE YCIIOBHUIO,
HAXOJUThH OLINOKH.

3HAKOMHUTHCS c HUCTOPHEN pa3BUTHS
apu(METHKI
Harmsgnas ~ reoMeTpust.| MHOrorpaHHHUKH. Pacno3naBath Ha uepTexax, PHUCYHKax, B
Tera u  ¢urypsl  B|U3o6paxenue OKpPY’KarolleM Mupe IIPSAIMOYTOJIBHBIN
npocrpancTse (9 1) MHOTI'OTPaHHUKOB. napajieenumne]n, Kyo, MHOTOI'PaHHUKH,
Mopenu OMUCHIBATH, UCIIONb3YsI TEPMHUHOJIOTHIO,
IIPOCTPAHCTBEHHBIX TEIL. | OIICHUBATh JIMHEHHBIC Pa3MEphI.
TTpAMOYT O HBIf [TpuBoauTH TpUMEpPHl OOBEKTOB PEaTbHOTO
napamiesenunen, Kyo. |MHP3,  AMEIOIHX GopMy  MHOTOrpaHHHUKA,
PaspépTkr  Kkyba 1| PAMOYTOJILHOTO Mapaiiesienumena, Kyo0a.
NapaiieNenumea. N3o0paxkaTs Ky0 Ha KieT4aToi Oymare.
Uccnenosats CBOIiCTBa KyO0a,
[Ipaktuyeckas pabota
MPSIMOYTOJIBHOTO napajuiesienumnenaa,

«Pa3BépTka Kybday.

O0BéM KyOa,

MHOT'OI'PpaHHUKOB, UCTIOJIB3YS MOJICIIN.
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IPSIMOYTOJIBHOTO
napaieNenumnena

Pacnio3naBath 1 m300paxarh pa3BEPTKU KyOa
U mapauienenunena. MoaenupoBath KyO u
napajjiesnienunes W3 OymMarn M MPOYHMX
MaTepuaosB, O0OBSICHATH croco0
MOJICTTUPOBAHUSL.

HaxonuTe u3MepeHHsi, BHIYMCIATH IUIOMIAb
MOBEPXHOCTH; 00BEM KyOa, MPSIMOYTOJIBHOTO
napaJulesenure/a; MCClIeaoBaTh 3aBHCUMOCTD
o0bEéMa Kyba OT JUIMHBI €ro pedpa, BBIIBUTATh
1 000CHOBBIBATh TUIIOTE3Y.

HaGnronate M mpoBOAMTH aHAJIOTHH MEXKILY
HNOHATHAMH IUIOIAIM M 00BbEMA, MepuMeTpa |
IUIOIIAN MOBEPXHOCTH. Pacnio3naBath
UCTUHHBIE W JIOXKHBIC BBICKa3bIBAaHHA O
MHOTOTPAaHHHMKaX, [PUBOAUTH  TNPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAaHUA M|
OTpPHIIAHUS BBICKa3bIBAHH.

Pemate 3agaum u3 peabHOM KU3HU

IToBTOpeHue
06o6menue (10 1)

[ToBTOpEeHne
IOHSTHH ©  METOIOB
Kypca 5 KJiacca,
0000111eHYEe 3HAHHUI

OCHOBHBIX

Boruncisats 3HAYEHUS
COJIepIKaIIUX HaTypajabHbIC
OOBIKHOBEHHbIE U JI€CATUYHbBIE
BBINOJIHATH MPEOOPa30BAHMS YUCETL.

BBIPAKEHUN,
4yucia,
npobwu,

BeiOupats  cnoco0®  cpaBHEHHsT ~— 4uCen,
BBIYMCIICHUH, [IPUMEHATh CBOMCTBa
apupMETUIECKUX neucTBUI IS

palMoHanu3auuyd BbIYMCIeHUN. OCyIIECTBISATh
CaMOKOHTPOJIb ~ BBITIOJIHSIEMbIX  JICUCTBUUA U
CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHUMN.
Pemiate 3amaum M3 peanbHOM  KU3HM,
HpI/IMeHHTL MaTEMAaTHUYCCKUEC 3HAHUSA JUISA
pemieHuss  3amad M3 APYrUX  Y4eOHBIX
MPEAMETOB.

Pemate  3amaum  pasHeIMH  crOcOOamH,
CpaBHI/IBaTB CHOCOGBI pQIJ_IeHI/ISI 3aJa4u,
BBIOMPATh PalMOHATIBHBIN CITIOCO0

6 kaacc (170 yacoB)

Harypanbhbie uncia
(30 )

Apudmernaeckue
JNIEUCTBUS C
MHOT'0O3HAYHBEIMHU
HaTypaJbHBIMU
YHCJIaMU. YuciaoBbie
BBIPKEHUS, TOPSIAOK
JICHCTBHM,
HCIIOIB30BaHUE CKOOOK.
OxkpyrieHue
HaTypaJIbHBIX YHCe]I.

Jenurenn u KpaTHBIE
YHCIIa; HauOOIbIIHI
oommil  gemurens W
HanMEHbIIIEE oOmee
KpaTHoeE.

Pasnoxxenue yncia Ha

BeimonasaTe  apudmerndeckue  IEUCTBUS
MHOTO3HAYHBIMM ~ HATypajJbHbIMU  YHUCJIaMH,
HAXOJUTh 3HAYEHUS UYMCIIOBBIX BBIPAXKEHUH CO
CKOOKaMM U 0€3 CKOOOK; BBEIYMCIISITH 3HAYCHUS
BBIpaKEHUH, COJIEPKAIINX CTETICHU. BBIMOTHATH
NPUKUJIKY U OLEHKY 3HAUYeHUU YHCIOBBIX
BBIPDAKEHUH, TPUMEHATh HPUEMBI  MPOBEPKU
pesynbrara. Mcrnonb30BaTh NpPH BBIUYUCICHUSX
MEePEeMECTUTEIbHOE U COYETaTeNIbHOEe CBOMCTBA
CIIO)KEHUSI M YMHOMKEHHS, pacIpeeIuTeIbHOe

CBOMCTBO YMHOKCHHS OTHOCHUTEIBHO
CJIOJKEHHS, CBOMCTBA apudmeTHuecKux
JIEUCTBUM.

UccnepoBaTh  4YUCIOBBIE  3aKOHOMEPHOCTH,
HpOBOI[I/ITB YUCJIOBBIC C-)KCHepI/IMeHTI:I,

BbIJIBUI'aTh U 00OCHOBBIBATh THITOTE3bI.
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MPOCTBIE  MHOYKHUTEJIH.
JlenuMocTh CyMMBI H
MIPOU3BEICHUS.
Jlenenue c ocTaTKoM.
Perienue  TEKCTOBBIX
3amaqy

dopMynHpoOBaTh OMpEICICHUS JETUTENsT |
KpaTHOTO, HAWOOIBIIEr0 OOIIEro MEeNHuTeNns Hu
HAWMEHBINET0 OOIIEro KPaTHOro, MPOCTOrO U
COCTaBHOI'O YHCEII, UCIIOJIB30BAaTh STH ITOHSITUS
MIPH PEIICHUN 3a]1a4.

[TpumeHsITH QITOPUTMBI BBIUKCIICHUS
HanOOJIBIIIETO o0rmrero TIETTATEIIS u
HaWMEHBIIIETO OOIIETr0 KPAaTHOTO IBYX YHCEII,
QITOPUTM PA3JIOKCHHUS YHCIa Ha TPOCTHIE
MHOHUTEITH.

Uccnenosate ycnoBus nenumoctd Ha 4 u 6.
HccnenoBath, 00CyXk1aTh, (OPMYIHPOBATH U
O00OCHOBBIBaTh BBHIBOJ] O UETHOCTH CYMMBI,
MPOM3BEACHUS: JBYX UETHBIX YHCEN, JBYX
HEYETHBIX YUCIIe, YETHOTO U HEUETHOI'O YHCEI.
HccnenoBaTh CBOWCTBA JEIUMOCTH CYMMBI U
MIPOM3BEICHUS YHCETI.

[IpyBOoMTE TIpUMEpPHI YHCET C 3aJaHHBIMU
CBOWCTBaMH,  pacro3HaBaThb  BEpHBIE U
HEBEpPHbIE YTBEPXKJCHHUS O CBOMCTBaX 4YHCEN,
ONIPOBEpPraTh  HEBEPHBIC  YTBEPXKICHUS c
MTOMOIIIbIO KOHTPIPUMEPOB.
KoHncTpymnposath
MPEAJIOKEHUS C  [OMOIIBIO
CUITA, «ECHH. .., TO...».
Pemrate TEKCTOBBIC 3aJauM, BKJIIOYAIOIINE
MTOHSTHUS JIEIINMOCTH, apuQMeTHIECKUM
crocoOOM,  HMCIOJIB30BaTh  Iepedop  Bcex
BO3MOYXHBIX BApUAHTOB.

MonenupoBaTh XOA  pEIICHUS 3aqa4d  C
MTOMOIIIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.
[TpuBoIUTH, pa3dbupaTh, OLIEHUBATH PA3ITHYHBIC
pelieHus], 3alucy PEIIeHN TeKCTOBBIX 3ajad.
Kputnuecku OIICHHUBATh MOJTy4EHHBIH
pe3yibTaT, HAXOJIUTh OIIMOKU, OCYIIECTBIATH
CaMOKOHTPOJIb, mpoBepsist OTBET Ha
COOTBETCTBHE YCIIOBHUIO

MaATeMaTU4ICCKUC
CBA30K  «H»,

Harnsinnas reomerpusi.
[IpsimMble Ha TUIOCKOCTH
(7 )

[TepnienaukymnsipHbIe
MpsIMBIE.
[TapamiensHbie
MIpsIMBIE.

Paccrosinue mexny
JBYMSsI TOUKaMH, OT
TOYKH J0 TPSMOM, JJIMHA
MYTH Ha KBAaJIPaTHOU
CETKE.

[Tpumepsl NpsIMBIX B
MIPOCTPAHCTBE

PacnosnaBate Ha
Cllyyau  B3aUMHOIO
IIPSIMBIX.
N300paxkaTh ¢  NOMOLIbIO  YEPTEKHBIX
MHCTPYMEHTOB Ha HEIMHOBAHHOW U KJIETYATOM
Oymare mBe TepeceKkalomuecs NpsMbIe, BeE
NapaJUICIIbHBIE  TIPAMBIE, CTPOUTH IPAMYIO,
NEPIEHIUKYISIPHYIO TaHHOU.

[IpuBoguTe mpUMEPHl NAPALICIBHOCTH H

yepTekax, pHCYHKax
pacmoyoKeHus:  JIBYX

NEepPHEeHUKYIIPHOCTH IPSAMBIX B
IPOCTPAHCTBE.

Pacmio3naBath B MHOTOYTOJIbHHKaxX
NEPIICHANKYIISIPHBIE U TTapaJlIeIbHbIe CTOPOHBI.
N300paxaTh MHOTOYT'OJIbHUKU c
napauIeIbHBIMH, NEepPIECHANKYISIPHBIMU
CTOPOHAMH.

Haxomute  paccTossHmEe  MEXay  JIByMs

TOYKAaMH, OT TOYKU O NPSIMOM, AJIMHY IIyTH Ha
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KBAaJpPAaTHOM CEeTKe, B TOM 4YHCJIE HCHOIb3Ys
1 POBBIE PECYPCHI

Hpobwu (32 1)

OOGbIKHOBEHHAS IPOOB, Hcnonp3oBath  AECATHYHBIE  JApoOM  IpuU
OCHOBHOE CBOWCTBO npeoOpa3oBaHUM  BEJIMYMH B METPHUYECKOU
pOoOH, COKpaIICHHE CUCTEME MEDP.
npobeii. CpaBHEHHE U BemonusaTe  apudmerndeckue JIEHCTBUS C
YIIOPAI0UMBAHKE OOBIKHOBEHHBIMU ¥ JIECATUIHBIMU JIPOOSMHU.
npobeii. Beraucasate 3HAYEHUS BBIPAKECHUH,
Jlecstianpie qpoGu u | COACPIKAILIIX OObIKHOBEHHbBIE U JleCATHYHbIe
MeTpHYEcKas CHCTEMA IpoOu, BBIOIHATH MPEOOpPa3OBAHUS ;[p96en,
Mep. ApHOMETHICCKHE BBIOMpATh  CIOCOO, MPUMEHSATE  CBOHCTBA
HeliCTRIS © apu(MeTHIECKUX niecTBui TUIst
parMoHATN3AIH BEIYMCIICHUI.
OOBIKHOBCHHBIMH H
CocTaBiaTh OTHOIIEHHUS U IPOTOPIINH,
JECTUUHBIMU
st HAXO/IUTh OTHONICHHUE BEINYNH, ICTTUTh
PO ' BEJIMUMHY B JaHHOM oTHoweHn. HaxonuTh
OtHomieHue. JleeHNe B | skcrepuMEHTaIbHBIM MYTEM OTHOIIEHHE
AaHHOM OTHOIICHHH. JUTMHBI OKPYKHOCTH K €€ TuaMeTpy.
Macmira0, mponopips. HNuTepnpernpoBaTh MacmTad Kak OTHOIICHHE
TIOHATHE IPOLEHTA. BEJIMYMH, HAXOAWUTh MacmTal IJiaHa, KapThl H
Bhruncienye mpouenTa | BPITHCIATE PACCTOSHIS, HCTIONB3Yst MacmTao.
OT BeTHMUNHEL 1 OOBACHATH, UTO TAKOE MPOIICHT, YITOTPEOIATH
BENMYMHEL 110 68 O00OpOTBI  pEeUYd CO  CIIOBOM  «IIPOIEHTY.
TPOIIEHTY. BeipakaTe mipomieHTHI B JApo0sX u JpoOH B
OpPOLIEHTAaX, OTHOIIEHWE JBYX BEJIUYUH B
Pemenue TekcToBBIX MPOLIEHTAX.
3anatd, CoAcpKalunx BBI4uCIIATh MPOIEHT OT YKCIIA U YKCIIO TI0 €T0
JPOOH U MPOLICHTBL. nporeHty. OKpyriasTh JIpoOM | IPOICHTHI,
IIpakTnueckas pabota | gaxoqurh MPUOJIMKESHUST YHCeTT.
«OTHOIIEHNE UTUHBI Pemrate 3amaum  Ha  gacTtw, IPOLICHTHI,
OKPYKHOCTH K €€ IPOMNOPIMK, HA HAXOXKAEHHE JpoOU (IMPOIEHTA)
THAMETPY» OT BEIMYMHBl W BEIMYMHBI 10 €€ apolu
(mporieHty), apobwm  (TpOILEHTa), KOTOPBIM
COCTaBJIsIeT  OJHA  BEJIMYMHA OT  JPYIOil.
[IpuBonuTh, pa3dupaTh, OLIEHUBATH Pa3IHYHbIC
pelieHus, 3aucy perieHnuil TEKCTOBbIX 3a/1au.
W3Bnexkatp wHGOpMANMIO W3 TAOIUIl W
auarpamM, — MHTEPIPETHPOBATh  TaOJIUYHBIC
JaHHBIE, OIIpeNIeNATh HauOosbIIEe U
HAUMEHBIIIEE U3 MPEICTABICHHBIX TAHHBIX
Harngnnas  reomerpus. | Ocepas CHUMMETDPUA. | Pacrio3HaBaTh HA 4epTEkKaxX U M300PAKCHUAIX,
Cummerpust (6 1) LenTpanbHas n3o0pakaTb OT PYKH, CTPOUTH C TIOMOIIBIO
CHMMCTPUAL. MHCTPYMEHTOB (QUrypy (OTpe30K, JIOMaHYIo,
[TocTpoenue TPEYrOJIbHUK, HPSIMOYTOJBHUK, OKPYXHOCTB),

CUMMETPUYHBIX (DUTYP.
[Ipaktuyeckas pabota
«OceBasi CHMMETPHS».
Cummerpus B
MPOCTPAHCTBE

CUMMETPUYHYIO JTAHHOM OTHOCHUTEIBHO
MPSMOM, TOUKH.
Haxomuth PUMEPHI CUMMETPUU B

OKpy>karoiieM mupe. MoaenupoBaTbh U3 Oymaru
ABC q)HprBI, CUMMCTPUYIHBIC OTHOCHUTCIILHO
NpsIMOM;  KOHCTPYUPOBATh  T€OMETPUYECKHUE
KOH(UTYpaIi1, UCTIONb3YS CBOMCTBO CUMMETPHH,
B TOM YHUCJIE C TIOMOIIBIO IIU(PPOBLIX PECYPCOB.
HccnenoBath CBOWMCTBA HM3y4YEHHBIX (QUTYD,
CBA3aHHBIE C  CHUMMETPHUEW,  HCIOJIb3Ys
SKCIIEPUMEHT, HaOII0IeHHE, MOJICTUPOBAHHE.
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OO0O0CHOBBIBATH, ONpPOBEPraTb C I[OMOUIbIO
KOHTPIIPUMEPOB YTBEPXKIEHUS O CUMMETPUU

¢uryp

Bripaxkenuss ¢ OykBamu
(6 4)

[Tpumenenue OyKB aist
3anucu
MaTEeMaTHYECKHUX
BBIPAKECHHI U
MPEIJI0KEHUN.
BykBeHHBIE BbIpaKE€HUS
U YHUCIIOBBIE
MTOICTAHOBKH.
bykBeHHBIE paBEHCTBA,
Hax0XJICHHUE
HEU3BECTHOT'O
KOMIOHEHTa. DopMyIibl

Hcnonb3oBath OYKBBI Uit 0003HAUEHHS YUCET,
IpU 3alUCH MaTEeMAaTUYEeCKUX YTBEPXKACHUH,

COCTaBJISITh  OyKBEHHBbIE  BBIPAKEHUSA IO
YCIIOBUIO 33J]a4H.
UccnenoBath HECJIOKHbIE YUCJIOBBIE

3aKOHOMEPHOCTH, UCIIOJIb30BaTh OYKBBI Ul UX
3alKCH.

Bbruucnare uyucinoBoe 3HaueHHE OYKBEHHOTO
BBIP)KEHUS MPH 33/1aHHBIX 3HAYCHUSAX OYKB.
3anuceiBaTh (POPMYIBL: TEepUMETpa M IIJIOLIATY

MPSAMOYTOJIbHUKA, KBaJpara; JUIHH
OKPY>KHOCTH, IUIOIIAIU  KpPYra; BBINOJIHAT]
BBIUHCIICHUS 110 3TUM (popMynam.

CocraBiATth bopMyIIHI, BbIpaXKaroue
3aBUCHMOCTH MEXIy BEJIMUYMHAMH: CKOPOCTb,
BpeMs,  paccTOsHME;  I1IeHa,  KOJMYECTBO,

CTOUMOCTb; MPOU3BOUTEIHLHOCTh, BpeMs, 00BEM

paboOThI; BBIMOJHATH BBIUUCICHUS TI0 JTHUM
dhopmymam.
Haxomutb HEU3BECTHBIN KOMIIOHEH]

apu(PMETHUECKOTO ICHCTBUS

Harnsnaas

TeOMETpHSL.
Durypsl

Ha TtockocTH (14 9)

YeThIpEXYroJIbHUK,
IpUMEPBI
YETBHIPEXYTOJTBHUKOB.
[IpssMOyTONBbHUK,
KBaJpar: CBOMCTBa
CTOPOH, YTJIOB,
JIyaroHaicu.

N3mepenne YTJIOB.
Buns! TpeyroabHUKOB.

IIepumerp
MHOI'OYTOJIbHHUKA.
[Tromans burypsl.
DopMynbl IEPUMETPA U

TUTOIIIATH psMO-
yTOJIBHUKA.
[Tpubnmxénnoe
U3MEpeHNne  IUIOIAAN
buryp.

[Ipaktuueckast pabota

«[Inomanp kpyra»

N3o0pakaTh Ha HETMHOBAHHOM M KJIETYATOMN
Oymare ¢ HCHOJB30BAHHUEM  YEPTENKHBIX
MHCTPYMEHTOB YeThIPEXYTOJIbHUKH c
3alaHHbIMHA CBOICTBAMU: C rnapaJijyiCJIbHbIMH,
MEPIEHIUKYIAPHBIMYA, PAaBHBIMU CTOPOHAMU,
OpSAMBIMH YTJIaMH W Jp., PaBHOOEAPEHHBIH
TpeyronbHuk. Ilpeamarate u  00CyXnaTh
CIOCOOBI, ANITOPUTMBI TIOCTPOCHHS.

HccnenoBath, HCHONB3YS  OKCIIEPUMEHT,
Habmro1eHueE, MOJIEIIUPOBAHUE, CBONCTBA
NpsMOYTOJIbHUKA, KBaapara, pa30uBaTh Ha
TpeyrojabHuKU. OOOCHOBBIBaThH, OMPOBEPraTh
C IIOMOIIBIO KOHTPIPUMEPOB YTBEPKICHUS O
MpSIMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh
BEpHbIE U HEBEPHBIE YTBEPKICHUSI.

N3mepsaTe HM  CTPOUTH C  IOMOILBIO
TpaHCHOpTHpA yIJIBl, B TOM 4HCIE B
MHOT'OYT'OJIbHUKE, CPaBHMBATh YTJIBL;
pacmo3HaBaTb  OCTpbI€, MpPsSMBIE, TYIIBIE,
pa3sBEPHYTHIC YIJIBL. Pacnio3nasars,
n300paxkaTh OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYIIOYT'OJIBHBIN,
PaBHOOEIPECHHBIN, PaBHOCTOPOHHU I
TPEYTOJIbHUKH.

BeruncnaTe  mepuMeTp  MHOTOYTOJIBHMKA,
IUIOIIAJlb MHOTOYTOJbHUKA — pa30MeHueM Ha
NPSIMOYTOJIbHUKH, Ha  paBHble  (UIYpBI,

UCIIONB30BaTh METPHUYECKHE €IUHULIBI U3MEPEHHS
JUTUHBI Y TUIOIIAH.
Vcnonp3oBath  NpUOIIKEHHOE

U3MEpEeHNe
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JUIMH W TUIOIIaJied Ha KieT4arod Oymare,
npuOIMKEHHOE H3MEpEHUE JUIAHBI
OKPY>KHOCTH, TUIOIIAJN Kpyra

ITonoxxurenbHble "
OTpUIATEIIbHbIE
qycia

(40 q)

Llensie quca.
Monyib qucia,
reoMeTpuyeckas
MHTEpHOpeTanus
MOJIYJISA. YucnaoBbie
MIPOMEKYTKH.
ITonmoxxurensHbIle ©
OTpHUIATENIbHbIE YUCIIA.
CpaBHeHue
MTOJIOKUTEITLHBIX u
OTPHULIATEIIbHBIX
YHCEII.
Apupmerndeckue
IENCTBUS C
MOJIOKUTENEHBIMH |
OTPHUIIATETbHBIMU
YHUCJIAMU.
Pemenne
3a1a4

TEKCTOBBIX

[IpuBoauTh, mNpUMEpPHl UCIOJIB30BAHUS B
peanbHOM  JKM3HM  IOJIOKUTEIBHBIX U
OTPULIATENBHBIX YUCEN.

N300paxaTh 1eible Yucia, MOJI0KUTEIbHbIE
W OTpUUATENbHbIE YHCIAa TOYKAMU Ha
YUCJIOBOM MPSMOM, HCIOIb30BaTh YHUCIOBYIO
MPSIMYIO JUIsI CPAaBHEHUS YHCEIL.

[Tpumensars MpaBUIIa
yIOpsAI0YMBATh IEJble YHUCIA,
MOAYJIb YHCIIA.

@opMynHpoBaTh IMpaBUja BBIUMCICHUS C
MOJIOKUTEIBHBIMU U OTPULIATEIILHBIMU
YUCJIaMH, HaXOJWTh 3HAYECHHUS] YHCIIOBBIX
BBIPQKECHHUM,  COAEp)KAIMX  JCHCTBHS C
MOJIOKUTEIBHBIMU U OTPULIATEIILHBIMU
YUCIIAMH.

IIpuMeHATH  CBOMCTBA  CJIOXKEHHA U
YMHOXEHUS Ji1 TMpeoOpa3oBaHUsl CYMM U
MIPOU3BEICHUI

CpaBHEHUH,
HaXOJIUTh

[IpencraBienune gaHHBIX
(69)

enbie yucna. Monaynb

4yucaa, reoMeTpruYecKas
HMHTEpIpeTalus
MOZYJIA. YuciaoBbie
MIPOMEKYTKH.
ITomoxxutenpHBIC u
OTpHIATEIbHBIC YHCIIA.
CpaBHEHHE  TOJIOXKHU-
TEIBHBIX u
OTPULIATENIbHBIX YHUCEI.
Apudmernueckue
JIeHCTBUS C
MMOJIOKUTEITBHBEIMH i
OTpULIATENLHBIMU
YHCIaMHU.

Pemenue TEKCTOBBIX
3aaq

IIpssMoyronbHas

CHUCTeMa KOOpJIHWHAT Ha
IUIOCKOCTH.
Koopaunatel TOUKM Ha
IUIOCKOCTH, aOcuucca U
OopJuHAaTa.

Croabuatnlie H
KpYTOBBIE JHArpPaMMBbl.
[Ipaktuyeckas pabota
«ITocTpoenue
auarpamMmmy».  Pemenue
TEKCTOBBIX 3aJad4, Co-
JeprKaInX JIaHHEIC,

OOBACHAT M WIUIIOCTPUPOBATH IOHSATHE
IIPSIMOYTOJIBHOM ~ CHCTEMBI KOOPIMHAT Ha
IJIOCKOCTH, HCIOJIB30BaTh TEPMHUHOJIOTHIO;
CTPOUTh HAa KOOPAMHATHOM INIOCKOCTU TOYKH
U Gurypsl TO 3aZaHHBIM  KOOpAMHATAM,
HAaXOAUTb KOOPAMHATHI TOYCK.

YuraTh cTON0YaThIE M KPYTOBbIE AUArpaMMBbI;

MHTEPIIPETHPOBATH TIaHHBIC; CTPOUTH
CTOJI0YAThIE TUATPAMMBI.
Hcnons3oBath uHdopmaruio,

MPEJICTABJICHHYI0 B TaONWIaX, Ha Auarpammax
IUI1 PEUIeHUs] TEKCTOBBIX 3aJady M 3a1ad U3
peanbHON KU3HU
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MPEJICTaBICHHBIC B
TadIMnax W Ha Jgua-
rpaMMax

Harnsagnas reomerpusi. [IpssMoyTONIBHBIN PacnosnaBate Ha dYeprexax, PUCYHKaX,
®urypst napajuieNienunena, Kyo,|ONUCBIBaTG NHMPaMUAy, MPU3MY, IWIHHID,
B IIPOCTPAHCTBC npu3Ma, nupamuaa, KOHyc, uap, n3o0pakatb WX OT PYKH,
(9 v) KOHYC, LMIHHIp, Iap i|MOAEIUPOBaTh M3 Oymaru, IUIaCTUIMHA,
Cq)epa, I/I306pa)KCHI/Ie NpoBOJOKA MW Jap. IlpuBoauth mpumepsl
MPOCTPAHCTBEHHBIX 00BEKTOB OKpyXKarmmero Mupa, HMCIOMIUX
duryp. Tpumepst | POPMBI HA3BAHHBIX TEIL.
pasBEPTOK Hcnonp30BaTh TEPMHUHOJOTHIO:  BEpPIIUHA,
MHOTOIDaHHHKOB, pedpo, rpaHb, OCHOBAHHE, BBICOTA, PA/IMYC
LHTHHIPA U KOHyCa. IMaMeTp, pa3BEépPTKa.
N3yyars, UCIIOJNB3YS SKCIIEPUMEHT,
1lpaxTraeckas pa60T51 HaOItoIeHNe, U3MEPEHUE, MOJACIUPOBaHUE, B
«Cospanue MOACICH| 1op  upene KOMIBIOTEPHOE, M ONHUCHIBATH
TIPOCTPAHCTBECHHBIX CBOICTBA HA3BAHHBIX TeJl, BBISBIATE CXO/CTBA
buryp». U pas3inuus: MEeXAy NUPaAMUAOHW U IPU3MOI;
HonsTue 00BEMA; | Meyk- Ty IHITHHAPOM, KOHYCOM H IIAPOM.
CIVHHUIBI MU3MEPCHUA|  Pacrio3HaBaTh pa3BEPTKU MapaUIEIeNIUIIEeA,
00béMa. OObéM |kyOa,  TPU3MBL,  NHPaMHAbL,  KOHYyCA,
HPSMOYTOJILHOTO HWIMHPA; KOHCTPYUPOBAaTh JaHHBIE Tella U3
napanjesjenuiena, pa3BépTOK, cO31aBaTh UX MOICIIN. CO3HaBaTB
Ky6a, GopMyIIsl 06BbEMa | MOACITH TIPOCTPAHCTBEHHBIX (uryp (13 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U . )
N3mepsaTe Ha Momensx: IUIHHBL pédep
MHOTOTPaHHHUKOB, TUAMETP IIapa.
BriBoguTh bopmyny 00béMa
MPSIMOYTOJIBHOTO MapaJijieNienuea.
Boeraucnsats o dbopmymnam: 00BéM
OPsIMOYTOJIBHOTO  TapajieNienunena, Kyoa;
UCMOJIb30BATh EIWHUIBI H3MEpEeHUs 00bEMa;
BBIYHUCIIATH OOBEMBI TEN, COCTABJICHHBIX U3
KyOOB, MapajijlesieuIe/oB; pellaTth 3a7adu C
peaIbHBI- MU JJAHHBIMU
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX | BHIUHMCIATE 3HAYEHHS BBIPAKEHHA, COIEPKAIINAX
000011IeHME, MMOHSTUI HATypalbHBIC, IINIbIe, TOJIOKUTEIbHBIE U
CUCTeMaTH3aIHs Y METOJIOB KypcOB 5 U 6|OoTpHULIaTe/IbHbIE YHUCA, OOBIKHOBEHHBIE U
(20 ) KJIACCOB, JeCATUIHBIC Ipoow, BBITIOJTHATh
00001IeHNe U|Tpeo0pa3oBaHUs  YUCEN W BBIPAKCHHM.
CUCTEMAaTU3aLNS BriOupats crnoco6 CpPaBHEHHs  4YHCell,
3HAHUU BBIYMCIICHU, MIPUMEHSTh CBOMCTBA
apumeTnyecKux IeHUCTBHIA IS
paLOHANN3AIMN BBIYUCIICHUH.
Pemate  3amaum U3 peanbHOM  JKU3HY,
NPUMEHITh MaTeMaTH4eCKHe 3HaHUS IS
pelIeHus 3a1a4d U3 JIPYTHX MPeIMETOB.
Pemarr  3amaun  pasHbIMH  cIlocoOami,
CpaBHUBaTh, BBIOMpATh CIIOCOOBI PELICHUS
3aJauu.
OcCyIIecTBIATh CaMOKOHTPOJIb BBIMTOJIHSEMBIX
JNEUCTBU W CaMONPOBEPKY  pe3yJbTara

BBIYUCIIEHUH
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7 knacc (204 yaca)

Aureopa (102 yaca)

Yncma n
BEIYHCIICHUS.
PanmonasnpHbie uncia

(25 9)

Ilonsarue
palMOHATILHOTO  YHCIIA.
Apudmernaeckue
JICUCTBUS C
panroHaIbHBIMHU
yucinamu. CpaBHeHue,
yHOpsI0UMBaHUE
paloHAIBHBIX YUCE.

Crenensn c
HATYpaJIbHBIM
[IOKa3aTEIEM.

Pemrene  OCHOBHBIX
3amay Ha poowu,
MPONEHTHl U3 PeaTbHOU
MPAKTUKH.

[Ipu3Haku neTMMOCTH,
paziioxKeHus Ha
MHOKHUTEIIN

HaTypaJbHbIX YHCE.

PeanbHbie
3aBucuMocTH. [Ipsmas u
oOpaTHasi MPOIOPIHO-
HaJIbHOCTH

CuctemaTu3upoBaTh U o0oramaTh 3HaHUS 00
OOBIKHOBEHHBIX U JACCATHYHBIX APOOSX.

CpaBHUBaTH U  YHOPSAJOYMBATH  APOOH,
npeoOpa3oBbIBasi ~ OpH  HEOOXOIMMOCTH
JIeCATHYHbIE JApoOu B OOBIKHOBEHHBIE,

OOBIKHOBEHHbIE B JIECATUYHBIC, B YACTHOCTH B
0ECKOHEUHYIO JACCATUIHYIO APOOb.
[IpumeHaTh pa3HOOOpa3HBIE CIOCOOBI |
npuéMBl  BBIYHCIICHUSI 3HAYCHHWH JPOOHBIX
BBIPOKEHUH, CONEPIKAIIUX OOBIKHOBEHHBIC U
JNEeCATUYHbIE  JpOOHM:  3aMEHATh  TpH
HE00XOJUMOCTH JECATUYHYIO IpoOb
OOBIKHOBEHHOH ¥ OOBIKHOBEHHYIO JECATUYHOM,
NPUBOJUTH BBIpakeHHE K (popme, Hambonee
y100HOM [ BBIYUCIICHUH, TPeoOpa3oBbIBaTh
IpOOHBIE BBIPKEHHS HA YMHOXKCHUE U
JIeTICHUE JECATHYHBIX JIpoOed K JEHCTBUSAM C
IEJTBIMH YMCIIAMH.

[lpuBomMTH,  4YHCIOBBIE ¥  OyKBEHHBIC
OpUMEpbl  CTETIEHH € HaTypalbHBIM
nokasaresem, OOBSICHsSI 3HAaUEHUSI OCHOBAHUS
CTETIEHW W TIOKa3aTels CTENeHW, HaXOAUTh
3HAYCHHs cTeneHed Buma a'(a — moboe
palnMoHaIbHOE YHCIIO, 7 HaTypaJbHOE
YHUCJIO0).

[TonrMaTh CMBICIT 3amUCH OOJIBIIMX YHCEN C
MIOMOIIBIO JIECATUYHBIX JpoOeil M creneHen
yucna 10, NOpUMEHATh HMX B pealbHBIX
CUTYaIUsX. [TpumenaThb MpU3HAKU
JNEIUMOCTH, pa3JIOKEHUs Ha MHOXUTEIN
HATypaJbHbIX YUCEI.

Pemare 3amaum Ha 4YacTH, NPOLEHTHI,
OpOMOpLUMHK,  HA  HaXOokKAEHHE  JApodu
(TporieHTa) OT BEMMYMHBI U BEJIWYHMHBI IO €&
npobu  (mpoueHTy), aApobu  (TpoIreHTa),
KOTOpBI  COCTaBJI€T OJHA BEJIUYHHA OT
npyroii. IlpuBoauTh, pa3dbupaTh, OLIEHUBATbH
pazIUYHbIE pELIeHMs, 3amucH  pPelIeHH
TEKCTOBBIX 3a]1a4.
Pacno3naBate M OOBACHATH, ONUPAACH Ha
orpezeNieHus, IpSMO IMPONOPIUOHATILHBIE U
00paTHO MPOMOPIHMOHAIBHBIE 3aBUCHUMOCTHU
MEXAY BEIUYMHAMU; MPUBOJUTH MPUMEPHI
9THX 3aBUCHMOCTEH U3 peajbHOro Mupa, H3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemate npakTUKO-OPUEHTHPOBAHHBIE 3aJaul
Ha JpoOH, TPOLEHTH, NPSAMYI0 M OOpaTHYIO
IPONOPLUHOHATBHOCTH, POTIOPIIUU

Anrebpanueckue
BBIPAKCHHS
(27 9)

bykBeHHBIE
BBIPAKECHHUS.
[lepemeHnHbIE.
JonycTtumble 3HaYEHUS

OBnazners anreOpandyecKorl TEPMHUHOJIOTUEH
U CHUMBOJIMKOM, TPUMEHATH €€ B IMpoliecce
OCBOEHUS y4eOHOT0 MaTepHaa.

Haxomuth 3HAYEHUS OYKBEHHBIX
BBIPKEHHUI MPU 3aJaHHBIX 3HAYCHHSIX OYKB;
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NEPEMEHHBIX.
DopMyIIBL.
[IpeoGpazoBanue
OYKBEHHBIX BBIpaKCHHH,
packpeiTHe CKOOOK U
MpUBEJICHNE TMOJ00HBIX
claraeMbIx.

CBoiicTBa CcTEnEHU ¢
HATypaJIbHBIM
MOKAa3aTeJIeM.
MHoOTro4IeHBI.
CrnoxeHune, BEIYUTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
Dopmysl
COKPaIEHHOTO
YMHOKEHHS.
Pasnoxenne
MHOT'O4JICHOB Ha
MHO>KUTEIH

BBITIOJTHATH BBIYUCIICHUS TTO (popMyiam.

Beinonusate npeoOpa3oBaHus LIEJIOTO
BBIPAKCHUA B MHOT'OYJICH IMPUBCACHUCM
MOAOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.
BrimmonusaTe YMHOXCHHUC OJHOYJICHA Ha
MHOI'O4JICH H MHOI'OWICHA Ha MHOI'OYJICH,
NPUMEHATh (POPMYIIBI KBaapaTa CyYMMBI U
KBaJ[paTa pa3HOCTH.

OcymiecTBISITh pa3ioKeHne MHOTOWICHOB Ha
MHOKUTENTM IYTEM BBIHECEHHS 33 CKOOKHU
00IIIero MHOXHUTENS, TMPUMEHEHHUST (HOPMYJIBI
pa3HOCTH KBaJpaToB, (OpMyIN COKpaIIEHHOTO
YMHOXXEHHUSI.

[TpumensaTh mpeoOpa3oBaHHE MHOTOUYJICHOB
JUI pCHICHUSA pa3IMYHBIX 3a/la4 U3 MaTCMATUKHU,
CMEKHBIX TIPEZIMETOB, U3 PEATBHOMN MPAKTHKH.

3HAKOMHUTBCSI €  HUCTOPHEH  pa3BUTHUSA
MaTeMaTHKH

YpaBHeHus
1 HepaBeHcTBa (20 v)

VYpaBHeHue, mnpaBuiia
npeoOpazoBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTb
YpaBHEHUM.

JluneitHoe ypaBHEHHE
C OJHOW NEPEMEHHOU,
pellleHre  JIMHEHHBIX
ypaBHeHMl. Pemenue
3aa4  C  IOMOIIBIO
YpaBHEHUH.

JIuneliHoe ypaBHEHUE C
JIBYMsI IEPEMEHHBIMU U
ero rpapuk. Cucrema

JIBYX JIMHEHHBIX
YpaBHEHUN C JBYMs
MEPEMEHHBIMHU.

Pemenne CUCTEM
YpaBHEHUW  CIIOCOOOM
MIOJICTAHOBKU u

CII0COOOM CIIOKEHUSA

Pemlate nuHENHHOE ypaBHEHHE C OJHOH
IIEPEMEHHOM, MPHUMEHASA IpaBWIa IIEPEXola
OT MCXOJIHOTO YPAaBHEHHUS K PaBHOCHUIIBHOMY
eMy Oonmee mpoctoro Bujaa. IIpoBepsTs,
ABJIACTCS JIA KOHKPETHOE YHCIIO KOpPHEM
YPaBHEHHS.

[TonGupaTs npuMepsl map yucel,
ABIIAIOIMXCS] pEIIEHNEM JIMHEMHOTO
YPaBHEHHUSA ¢ ABYyMs NepeMeHHbIMU. CTpOUTh
B KOOP/AMHATHOH IIOCKOCTH IpahyK
JIMHEWHOTO YpaBHEHMS C JBYMsI
IEPEMEHHBIMMU; M0JIB3YSCh IPapUKOM,
IPUBOJIUTH IPUMEPBI PELICHUS YPABHEHHUS.

HaxonuTs pemieHne cucteMsl IByX
JIMHEUHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMM.

CocraBnarh M pemiatb yYpaBHEHHE WIH
CUCTEMY YPaBHEHHH TII0 YCIOBHIO 3aJaud,
MUHTEPIIPETUPOBATb B COOTBETCTBHUM €
KOHTEKCTOM 3a/1a4M MOIy4YCHHBIN pe3ybTar

Koopaunarst
rpapuku. OyHKIuu
(24 4)

Koopaunara Touku Ha
IPSIMOA. Yucnossle
MIPOMEKYTKH. Pac-
CTOSIHUE MEXAY ABYMS
TOYKaMHM KOOPAMHATHOU
MPSIMOU.
[IpssmoyronbHas
CUCTEMAa  KOOpPJMHAT
Ha IJIOCKOCTH.
[Ipumepsr  TpaduKos,
3aJaHHBIX  (opMyIia-

N3o0pakaTh Ha KOOPAWHATHOW  TPSIMOM
TOYKH, COOTBCTCTBYIOIIHUC 3a1aHHbIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbL;
3aMKChIBaTh UX Ha anreOpanyeckoM si3bIKe.

OtMeuarb B KOOPAMHATHOW IUIOCKOCTH
TOYKH I10 33JaHHBIM KOOPJHHATaM; CTPOHUTH
rpadguku HECJIOKHBIX 3aBUCHUMOCTE,
3alaHHBIX (opMysIaMH, B TOM 4YHCIE C
MOMOIIBIO ITU(PPOBBIX TA00PATOPHIA.

[IpumeHnsTh, n3y4aTh MIPEUMYIIECTBA,
UHTEPIPETHPOBATh TpadUyecKuil  crmocod
NPEJICTABICHUS W aHaIM3a Pa3HOOOpa3HOM
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mu. Utenue rpaduxoB

peanbHBIX
3aBUCHUMOCTEM.

[lonstue byHKIHN.
['padpux GyHKIIAH.
CaoiicTBa byHKINH.
Jlunetinas ~ QyHKIIHS.
[Moctpoenne rpaduka
JUHEWHOW  (YHKIIHH.

I'padux pynkuum y = x

XKHU3HEHHOH HH(pOpPMAIHH.

OcBauBaTh MOHATHE (DYHKIUU, OBJIAJEBAThH
(G YHKIIMOHATLHON TEPMHUHOJIOTHUECH.
Pacrio3naBarh MHEHHYIO QYHKIHIO V =
kx + b, omnuceiBath €€ CBOiicTBA B
3aBHCHUMOCTH OT 3Ha4eHHH KOd(hPUITMEeHTOB
kub.

Crpouts  rpaduxu
GyHKIIMM Yy = X .
Hcnonp3oBath 1udpoBbIE pecypechl  AJid
NOCTPOCHUS TPaPUKOB PYHKUIUN U U3YUESHUS
UX CBOWCTB.

IIpuBoauTh [IPUMEPBHI JIMHEWHBIX
3aBHCHUMOCTEl B peajbHBIX Ipoleccax u

SIBJICHUAX

JTUHEWHON (PYHKIUH,

IToBTOpEHME u

obo6mienue (6 1)

[ToBTOpEHHE OCHOBHBIX
NOHATUM U METOJOB
Kypca 7 KJacca,

000011IcH1E 3HAHUI

Br16upaTh, IpUMEHSTh OIIEHUBATH CIIOCOOBI

CpaBHEHUS qHce, BBIYUCIICHUH,

npeoO0pa3oBaHUil  BBIPAKCHUH,  PEIICHUS

YpaBHEHUH.

Ocy1ecTBISTH CAMOKOHTPOJIb BBITOIHSAEMbIX
JNEWCTBUA M CaMONPOBEPKY  pe3yJibTaTa
BBIUMCIICHUH, TPeoOpa3oBaHN, TOCTPOCHUH.

I'eomeTpusi (68 yacon)

[Ipocreiimme
TE€OMETPUYECKUE
burypsr

Y UX CBOWCTBA.
H3mepenne
TEOMETPUYECKUX
BEJINYMH

(14 )

[Tpocreiimue
reoMeTpUIecKue
OOBEKTBI: TOYKH,
npsiMble, JIy4d U
YT, MHOTOYTOJBHUK,
JIOMaHasl.

CMmexHble U
BEPTHKAIbHbBIE YTJIbI.
Pabora ¢ mpocreimmmu
YepTeRaMu.
N3mepeHne JTMHENHBIX
U YIJIOBBIX BEJIMYHUH,
BBIYUCIICHHE OTPE3KOB
1 yTJIOB.

[TepumeTp u mIomans
¢buryp, cocTaBICHHBIX
U3 MPSIMOYTOJILHUKOB

@opMyIMpOBaTh OCHOBHBIE IMOHATHUS U
ONpEEIICHUSI.

PacriozHaBaTh M3yueHHbIE TEOMETPUUECKNE
burypsl, onpenensTh WX B3aHUMHOE
PacIioyIOKEHUE, BBITIOIHATH YEPTEXK T10
YCIIOBHIO 33a4H.

[IpoBoauTh IpoCTENIINE TOCTPOCHUS C
MOMOUIBIO HUPKYJISI U JTUHEHKU.

W3mepsaTh NMHEHHBIE U YIIIOBBIE BEJIMYUHBI
TEOMETPUYECKHUX U MPAKTUUECKUX OOBEKTOB.

OmnpenensTh «Ha I1a3» pasMeEpPbl peasbHbIX
00BEKTOB, IPOBOJUTH TPYOYIO OIEHKY X
pa3MepoB.

Pemrate 3a1aun Ha BBIUKCIEHUE JUIMH
OTPE3KOB U BEJIMYMH YIJIOB.

Pemrate 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reoMeTpruYecKux (uUryp.

[IpoBoauTh Ki1accu(UKalKO YIIIOB,
BBIUUCTISITh JINHEWHBIE U YTJIOBbIE BEJIMYUHBI,
IPOBOAUTH HEOOXOIMMbIE JTOKA3aTeNbHbIE

paccy:K/IeHus.
3HAKOMHUTBCSI € HCTOpPHEN  pa3BUTHUSA
TCOMCTPUHN
Tpeyronbhuku (22 9)  |Tlomsatme o0 paBHBIX| Pacrmo3HaBaTh Iaphbl PaBHBIX TPEYrONLHUKOB
TpeyroabHUKaxX M| HA TOTOBEIX dYeprexkax (C yKazaHHEM
NIepBUYHBIE MIPU3HAKOB).
TpeICTABNEHHS O PABHBIX | BBIBOIUTEH CTIe/ICTBUS (paBeHCTB
(KOHTPY?HTHBIX) COOTBETCTBYIOIIMX JIEMEHTOB) M3 PaBEHCTB

¢urypax. Tpu mpuznaka
paBEHCTBa

TPEYrOJIbHUKOB.
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TPEYTOJIbHUKOB.
IIpusnaku  paBeHCTBa
PSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBOICTBO MeINaHbI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
PaBHOOEIpEHHBIC u
PaBHOCTOPOHHHUE
TPEYTrOJIbHUKHU.
[Ipu3Haku ©u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.

[IpotuB Gombieit
CTOPOHBI TPEYTOJIbHUKA
JIKUT OOJBIIHIA YTOIL.
[Tpocreiimue
HEPAaBEHCTBA B
TEOMETPUH.
Hepasenctso
TPEYroJIbHUKA.
HepaBeHcTBO TOMaHOM.
[IpssMOyTOnBHBII
TPEYTOJIbHUK C YIJIOM B
30 .IlepBpie TOHATHS O
JTI0OKa3aTeNbCTBaX B

DopMyIUpOBaTH OIIpEeACICHUS:
OCTPOYTOJIBHOTO, TYHOYTOJIBHOTO,
PSIMOYTOJIHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
OMCCEKTPUCHI, BBICOTBHI, MeANaHbI
TPEYTrOJIbHUKA; CEPEIMHHOIO
NEPIEHIUKYNIApa  OTpe3Ka;  IepuMeTpa
TPEYTOJIbHUKA.

@opMynupoBaTh CBOMCTBA U  IPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJbHUKA.

Crpouts 4eprexu, pelmiaTh 3aJa4d ¢
MIOMOIIbIO HaXO0XIEHUs PaBHBIX
TPEYrOJIbHUKOB.

[TpumensTs IPU3HAKA paBEeHCTBA

HPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3aJa4ax.
Hcnonp3oBath 1UGpOBbIE pecypchl  Uid
UCCIICIOBaHMS CBOMCTB U3y4aeMbIX QUTYP.
3HAKOMUTHCSI C UCTOPHUEH pa3BUTHS
reoMeTpuu

reOMETPUU
HapannenpHbie npsimeie, | [Tapanienshsie @opMynHMpoBaTh  IMOHATHE  IApaJUIEIbHBIX
CymMa YIJIOB| MPSIMBIC, MX CBOWCTBA,| mpsMbIX, HAXOJAUTH IIPAKTUYECKHE HPUMEPBI.
TpeyronbHuka (14 1) IIsrhrii MOCTYNAT | 3y4aTh CBOWCTBA YIIOB, 0OPa30BAHHBIX MPU
EBxinpa. Hakpect| nepeceuenun rapauieIbHbIX TPSIMBIX
JIeKalue, CCKyLU;Cﬁ. HpOBOIII/ITB JIOKa3aTeiabCTBA
COOTBETCTBCHHBIC | mapajuielIbHOCTU JIBYX IMPSMBIX C IOMOLIBIO
OTHOCTOPOHHHUC  YIJIbI| yrjoB, 0Opa30BaHHBIX MPU MEPECEUECHUH ITUX
(oGpasoBaHHBIC IIPA | psAMBIX TPETbEW NPSMON. BBIUUCIATE cyMMy
IIEpECCHCHII YIJIOB TPEYT'OJBHUKA U MHOTO- YTOJIbHUKA.
NapajebHbIX TIPAMBIX | HaxoauTh YUCIOBBIE U OYKBEHHBIC 3HAYCHUS
CEKYIICH). yIJIOB B TIEOMETPUYECKMX  3ajadax ¢
pusHak UCIIOJIb30BAHUEM TEOPEM O CyMME YIJIOB
1apajuICIbBHOCTH TPEYroJIbHUKA U MHOT'O- YT OJIbHUKA.
HPAMBIX 9Cepe3| 3HAKOMHUTBCS € HCTOPUEH  pa3BUTHS
PaBCHCTBO pPacCCTOAHUN reoOMeTPUn
OT TOYEK OJHOM MPSIMOMN
JI0 BTOPOM MpsSMOA.
Cymma YIJIOB
TPEYTOJIbHUKA u
MHOTOYTOJIbHUKA.
Buemnue YTJIbI
TPEYroJabHUKA
OkpyXHOCTb H OKpy»KHOCTB, XOpJBI dopMynHMpoBaTh OnpeeIeHUs.
KPYT. U JUaMETpPbl, MX | OKPYKHOCTH, XOpJpl, JamMeTrpa u
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I'eomerpuueckue cBoicTBa. KacatenpHasg | kacarenpHOM K OKpYXHOCTH. M3ydare wHx
MOCTPOCHUS K OKPYXHOCTU. | CBOMCTBA, NPHU3HAKU, CTPOUTH YEPTEKHU.
(14 q) OKpY>KHOCTb, UccnenoBath, B TOM 4YHCIE HCHOJIb3YS
BIIUCAaHHAs B Yroid. | Iu¢poBbIe pecypchl: OKPY>KHOCTB,
[Tomstue o I'MT, | BOucaHHyl0 B Yroj; ILEHTP OKPYKHOCTH,
MIPUMEHEHHE B | BINUCAaHHOW B Yo, pPaBEHCTBO OTPE3KOB
3aga4yax. buccekTpuca | KacaTelbHBIX.
u CEpEAMHHBIN Ucnonb3oBars METOJ I'MT IS
NEPIEHIUKYIAP KakK | JoKa3aTelibcTBa TEOpeM O IEepPEeceueHUU
r€OMETPUYECKUE OMCCEeKTpUC  YIJIOB  TPEYroibHUKA |
MeCTa TOYEK. CepEeIMHHBIX TEPIEHANKYISIPOB K CTOPOHAM
OKpyXHOCTb, TPEyTroJbHUKA c IIOMOIIBIO I'MT.
onucaHHas okono | OBnaaeBaTh TMOHATUSMM  BIHUCAHHOW U
TPEyroJIbHUKA. ONMCAHHOM OKPYXHOCTEM TpEyroJibHUKa,
Bnucannas B | HaXOJUTb LEHTPHI ATUX OKPYKHOCTEH.
TPEYTOJIbHUK Pemath OCHOBHBIE 3a7a4u Ha MOCTPOCHHUE:
OKPYKHOCTb. yria, paBHOTO JaHHOMY; CEPEIUHHOTO
[Tpocreiimye 3amayv Ha| MEPIEHIUKYISpA JTAHHOTO OTPE3Ka; MPSIMOM,
HOCTPOEHUE NpOXOMASIIIe uepe3 JaHHYH0 TOYKYy U
NEePIEHAUKYISIPHON JTAaHHOU npSAMOW;
OMCCEKTPUCHI JTAHHOTO YTJIa; TPEYroJbHUKOB
10 Pa3JIMYHbBIM AJIEMEHTaM.
3HAKOMUTBCSI ~ C  UCTOpPUEH  pa3BUTHUSA
T€OMETPUH
IToBTOpEHMUE, IToBTOpEeHUnE u| Pemars 3a7a4u Ha [IOBTOPEHHUE,
00001IeHne 00001IeHHE WJUTIOCTPUPYIOIINE CBSI3U MEXTY
3HAHUU OCHOBHBIX  TOHSTUM | pa3IUYHBIMH YaCTSIMHU Kypca
(4 9) U METOJIOB Kypca

7 xiacca

BepositHocTh M cTaTtucTuka (34 yaca)

[IpencraBnenue qaHHBIX
(7 1)

[IpencraBnenue
AHHBIX B TaOIHIAX.
[IpakTuueckue
BBIYHCIICHHS I10
TaOJHMYHBIM [aHHBIM.
W3BneucHne n
HUHTEpIpeTaius

TaOJIMYHBIX JAHHBIX.
[TpakTuyeckas pabota
«Tabnuubn.
I'paduueckoe
Mpe/ICTaBJIeHUE JaHHBIX
B BHUAEC  KPYIOBBIX,
CTOJIOUKOBBIX
(cronbyaThIX)
auarpaMm. YrteHue u
MIOCTPOEHHUE JTUATrPAMM.
[Tpumepst
nemorpaduueckux
AUarpaMM.
[IpakTuyeckass paboTa
«JInarpamMmbDy

OcBauBaTh CIOCOOBI MPECTABICHUS
CTaTUCTUYECKHX JAHHBIX U YUCIOBBIX
MacCHBOB C ITOMOIIIbIO TAOJIHI U AUATPaAMM C
HCIOJIb30BAHUEM AKTYAJIbHBIX U BaKHBIX
TaHHBIX (IemMorpapuuecKue JaHHbIe,
IIPOMU3BOACTBO MPOMBIIIJICHHON U
CEJIbCKOXO0351CTBEHHOU IIPOYKLIUH,
0OIIIECTBEHHBIC W IPUPOJIHBIC SIBJICHUS ).

N3yuaTh MeTOBI PaOOTHI C TAOMTUYHBIMU U
rpadMuecKUMU MPEICTaBICHUSIMH JaHHBIX C
MTOMOIIIBIO IIU(POBBIX PECYPCOB B X0
MPAKTHYECKUX padboT

43




OnucarenbHas Yucnosble HaOopel. | OcBanBaTh MOHATHS: YUCIOBOM HaOOp, Mepa
CTaTUCTHKA Cpennee [EHTPATBLHOU TEHISHITNH (Mepa IICHTPa), B TOM
(8 1) apudmernueckoe. qucle cpeaHee apupMeTniecKoe, MearaHa.
Menuana qucioBoro| OMNUCHIBaTh CTATUCTUYECKHE JAHHBIE C
Habopa. YCTOMYMBOCTB |TOMOIIBIO CPETHETO apU(PMETHIECKOTO U
Me/IaHBbI. MeauaHbl. Permars 3amaun.
[IpakTuueckass pabora| M3ydarh CBOWCTBA CPEIHMX, B TOM YHCIIE C
«CpenHue 3HaUCHUS». | TTOMOIIBIO ITU(POBBIX PECYPCOB, B XO/I€
HaubGomnbmmee U |mpakThdeckux padot. OcBauBaTh MOHSITHS:
HaUMEHBIIICe HanOOJIbIIIee M HANMEHBIIICE 3HAUCHHUS
3HAYEeHUs YHCJIOBOTO |YHCIOBOTO MAacCHBa, pa3Max.
Habopa. Pazmax Permathb 331241 Ha BEIOOp criocoOa onucaHus
JTAHHBIX B COOTBETCTBHUHU C MPUPOJION JAaHHBIX U
EJISIMU FICCTICIOBAHHUS
Cnyuaiinas Cnyyaiinas OcBanBaTh NOHATHUS: YaCTOTA 3HAUYECHU B
U3MEHUYNBOCTh W3MEHUYUBOCTH MAacCHBe JJaHHBIX, TPYMIUPOBKA JAHHBIX,
(6 9) (mpumepsnr). YacroTa |THCTOrpaMma.

3HAaYEHUII B MAacCHUBE

CTpOI/ITB " aHaJIU3UPOBATh TUCTOIPAMMEI,

JaHHBIX. no0UpaTh MOAXOALINM Iar TPYNIHPOBKH.
['pynmupoBka. OcBauBath TpaduvecKie MpeICTaBICHUS
['ucrorpammel. pPa3HbIX BUIOB CIYYaliHON U3MEHYMBOCTH, B
[IpakTuyeckast paboTa |TOM YHMCIIE C MOMOIIbIO IU(PPOBBIX PECYPCOB, B
«Cny4vaitHas X0J1€ TIPAKTUYECKON pabOThI
W3MEHYHUBOCTb)
Beenenue B Teoputo I'pad, BEpIIIHMHA, OcBauBath oHsATHS: Tpad, BepinHa rpada,
rpadoB pedpo. pedpo rpada, cTeneHs (BaIeHTHOCTh BEPIIMHBI),
(4 9) [Ipencrarnenue b U ITUKJL.
3aa4ll ¢ TIOMOIIIBIO OcBauBaTh MOHATHS: TYTh B Tpade, diepoB
rpada. Crenenp |myTh, 00x01 rpada, OpUEHTUPOBAHHBIN rpad.
(BaJIGHTHOCTD) Pemate 3amaun Ha MOMCK CyMMBI CTENIEHEN
BEPIITUHBI. Uucno |BepmmH rpada, Ha mOMCK 00xoja rpada, Ha

pébep u cymmapHas
CTCTICHb BEPILHUH.
ens u nuki. Ilyrs B

rpade.

[Ipencrasnenue 0
CBSI3HOCTH rpada.
Oo6xon rpaga
(aiiepoB MyTh).
[IpencraBnenue 00
OPHEHTUPOBAHHBIX
rpadax

MIOUCK MyTeH B OPUEHTHPOBAHHBIX Irpadax.
OcBauBaTh CIIOCOOBI MTPE/ICTABICHHS 33124 U3
Kypca anreOpbl, TeOMETPHH, TECOPUU
BEPOSITHOCTEH, IPYTUX MPEAMETOB C TIOMOIIHIO
rpadoB (KapThl, CXEMBbI, SJIEKTPUUECKHUE LIETTH,
(YHKITMOHAIILHBIE COOTBETCTBUS) HAa MMPUMEPAX

BeposTtHoCcTh 1 yacToTa

CIIy9aifHOTO COOBITHSI
(4 1)

CnyyaliHbId OMNBIT M
cllyuyaifHoe COOBITHE.
BepositHOCTB u
4acToTa COOBITHS.
Pone ManoBeposaTHBIX
" MPAKTUYECKH
JIOCTOBEPHBIX

COOBITHI B IpUpoOe U
B oOmectBe. MoHeTa
U UrpaiabHas KOCTh B

OcBauBaTh NOHATHS: CIIyYaHBIN OMBIT U
cilydaifHoe COOBITHE, MATTOBEPOSITHOE U
MIPAKTUYECKH JJOCTOBEPHOE COOBITHE.

N3yuaTh 3HAUMMOCTb MAJIOBEPOSTHBIX
cOOBITHH B IPUPO/IC ¥ 00IIIECTBE HA BaYKHBIX
npuMepax (aBapuu, HeCYACTHBIC CITy4aH,
3aIuTa epcoHalbHON HHpOpMaIuy, nepeaayda
JTAHHBIX ).

N3y4arh posb K1acCHYECKUX BEPOSITHOCTHBIX
Mojieiel (MOHeTa, UrpajgbHasi KOCTh) B TEOPUU
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TEOpUHU
BEPOATHOCTEM.

[TpakTuueckas padota
«HacToTra BBINAACHUS

BEPOATHOCTEH.

Habnronate ¥ U3y4aTh 4acTOTy COOBITHH B
MPOCTHIX IKCIIEPUMEHTAX, B TOM UHUCIIE C
MTOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJIE

opJia MPAKTHYECKON PabOTHI

IToBTOpEHue, [Ipencrasnenue ITIoBTOPSATH N3Yy4EHHOE U BBICTPAUBATh

0000111eHNe, KOHTPOIb | JaHHBIX. CUCTEMY 3HAHUH.

(5 9) OnucatenpHast Pemare 3amaun Ha npeacTaBiIeHUe U
CTaTUCTHKA. OMHCaHUE JAHHBIX C TOMOIIBIO H3YUYECHHBIX
BepositHOoCTh xapaktepucTuk. OOCyKIaTh MPUMEPHI

CITy4altHOTO COOBITHS

CITy4alHBIX COOBITHI, MAJIOBEPOSATHBIX U
IIPAKTUYECKU JOCTOBEPHBIX CIyYalHBIX
COOBITUM, UX POJIU B IPUPO/JIE U KU3HU
YeJI0BEKa

8 kaacc (2

04 yaca)

Aureopa (102 yaca)

Yucia ¥ BBIYUCIEHUS.
KBanpaTHbie KOpHU
(15 g)

KBanpaTHblii KOpeHb U3
ymcina. [lousarue 00
UPPALMOHATIEHOM
yucne. [lecsaTuunbie
IpUOJIMHKEHUS
UpPpaLMOHATILHBIX
YUCEe.
JlericTBUTEIIbHBIC
yncia. CpaBHEHHE
NIEUCTBUTEIBbHBIX
YHCell.
Apudpmernyeckuit
KBaJpaTHBIN KOPEHb.
YpaBHeHue Buaa ¥ =a.
CoiicTBa
apu(hMeTHIECKUX
KBaJIPaTHBIX KOpHEH.
[TpeobpasoBanue
YHUCIIOBBIX BBIPAKEHUIA,
coJiepKaIInx
KBaJIpaTHbIE KOPHU

@opMyIMpOBaTh ONpPEAEIECHUE KBAIPATHOIO

KOpHI M3  4YHCIA, apu(pMeTHIECKOro
KBaJIpaTHOT'O KOPHSI.
[TpumensTh OIEpaLUIo U3BJICUYEHUS

KBaJ[PaTHOTO KOPHS U3 YHCJIa, UCHOJb3Ys MPHU
HEO0OXOIMMOCTHU KaJIbKYJISITOP.

OueHuBaTh KBaApaTHbIE KOPHU LIEIBIMHU
YHCIIaMU U JECITUYHBIMH JIPOOSMHU.

CpaBHuBath u yIOPSI0UUBATh
palMoHaNbHBIE W HUppalOHAIbHBIE YHUCIA,
3aIMCaHHbIe C TOMOUIbIO KBAIPaTHBIX KOPHE.

WccrenoBath YpaBHEHHE X° = a, HAXOIUTh
TOYHbIE U MPUOIMKEHHBIE KOPHU NPU a >
0.

Uccnenosats CBOMCTBaA KBaJIpaTHBIX
KOpHEMN, MPOBOJSL YUCIIOBBIE SKCIEPUMEHTHI C
UCTIOJIb30BAHUEM KaIBKYJIATOPa (KOMITBIOTEPA).

JlokaspIBaTh CBOWCTBA  apU(hMETHUECKUX
KBaJIpaTHBIX KOPHEW; NPUMEHATh HX s
peoOpa30BaHUs BBIPAKCHUI.

BrimonHsaTe mpeoOpa3oBaHUS BBIPAXKEHUH,
coJiepKallluX KBaJpaTHble KOpHU. Bbipaxarsb

IIEPEMEHHBIE W3 TFEOMETPUUYECKUX U
¢buzuaeckux Gopmy.
Beruucnsars 3HAYEHUs BBIPAJKECHUH,

COoIEepIKaIlMX KBaJApaTHBIE KOPHH, HMCIIOIL3Ys
IpU HEOOXOAMMOCTH KaJIbKYJISATOP.
Ucmnons3oBate B X04C peuICHuA 3ajad
3JIEMEHTapHbIE MPEJCTABICHUS, CBA3aHHBIE C
HpI/I6JII/I)KéHHI>IMI/I 3HAYCHUAMU BCIUYUH.
3HAaKOMUTBCS €  MCTOpPUEH  pa3BUTHS
MaTeMaTuKn

Yucna U BEIYUCICHUS.
CreneHb
C [eNbIM IIOKa3aTeIeEM

CreneHs ¢ LeiabIM
MIOKa3aTeJIeM.
CranyapTHas 3anuch

DopMyIMpOBaTh ONPEEIECHNUE CTEIIEHU C
LIEJIBIM [TOKA3aTEINEM.

HpCHCTaBHHTB 3aIIMCh OOJIBIINX U MaIbIX
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(7 1)

qycIa.
Pazmepsl 00BEKTOB
OKPY)KaIOIIET0 MHUpa
(OT ns1IeMEHTapHBIX
YaCTHII JI0
KOCMHYECKHX
00BEKTOB),
JTUTETbHOCTh
TPOLIECCOB B
OKpY’KaloIIeM MHUPE.
CBolicTBa CTENEHNU C
IeJIBIM TTOKa3aTeIeM

4yucel B cTaHIapTHOM Buje. CpaBHUBATH
YHCJIa U BEJIUYHMHBI, 3alIMCAaHHEIC C
HCIIOab30BaHueM crerenn 10.

Hcnonn3oBaTh 3amMch YHCEI B
CTaHJIAPTHOM BU/I€ JUUISl BRIPAXKECHUS pa3MEPOB
00BEKTOB, JNTUTEIILHOCTH TPOLIECCOB B
OKpY>KarolleM MHpE.

dopMynHpoBaTh, 3aMUCHIBATH B
CUMBOJIMYECKON (hopMe U HUILTFOCTPUPOBATH
MIpUMEpaMu CBOWMCTBA CTEIEHU C LIEIbIM
ITOKAa3aTeIIeM.

[IpumensTh CBOIiCTBa CTEIICHU st
MpeoOpa3oBaHMs  BBIPAKEHUM, COICpPIKAIINX
CTENICHHU C IENBIM IoKa3zaTeiaeM. BEITOJHATE
JICUCTBUSA C 4YWCIIaMH, 3aldCaHHBIMH B
CTaHIApTHOM Buae (YMHOXEHHE, JIEJICHHE,
BO3BEJICHUE B CTCTICHB)

Anrebpanueckue
BBIPAYKCHUS.
KBanpartHelii TpéxuneH

(5 1)

KBanpaTHblil TpEXuseH.
Pasnoxxenne
KBaJPaTHOIO TPEXYICHA
Ha MHOXUTEJIN

Pacno3naBath KBaapaTHBIN TPEXUIEH,
YCTaHABJIMBATh BO3MOKHOCTB €r0 pa3ioKeHUs
Ha MHOYKHTEIIH.

PackmanpiBarh Ha MHOXKHTENIM KBaJIpaTHBIN

TPEXUIIEH c HEOTPULIATEIIbHBIM
JUCKPUMHUHAHTOM
Aurebpanyeckue AnreOpanyeckas 3anuceiBaTh anreOpandecKue BBHIPAKCHHS.
BBIPAKEHUS. apo6b.  Jlomyctumele |HaxoauTh 00JacTh ONpEAeIeH s
Aurebpanueckas 1po0Ob SHa4CHUA palMOHAILHOTO BBIpaKE€HUS. BBINONHATE
(15 v) IIEPEMCHHBIX, YU CJIOBBIE [TOJICTAHOBKH U BBIYUCIIATH
BXOISAIIHUX B |3HaveHue npoOU, B TOM YHCIIC C TTIOMOIIBIO
ajreOpauiecKue KaJIbKyJIaTOpa. @OpMYIHpOBaTh OCHOBHOE
BhIpakenHs. OCHOBHOC | cpoiterpo anreGpanmieckoil ipodu i
CBOH(CSTBO . MIPUMEHSTH €r0 JJIs IpeoOpa3oBaHus APOOEHi.
aIrcopaicCKon BrimonHATE ACHCTBUS ¢ alreOpandecKuMu
npoou. CokparieHue
1pobeit napobsimu. [IpumMensTs mpeodpazoBaHus
' BBIpQKECHUH JIJIs perieHus 3aaad. BeipaxkaTthb
CrnoxxcHue, BEIYUTAHUE,
nepeMeHHble U3 Gopmyl ((hU3NYECKuXx,
YMHOXXEHUE U JEJICHHE
reOMEeTPUYECKUX, OTUCHIBAIOIINX OBITOBBIE
anredpanvaecKux
o CHUTYyalHN)
TpoOei.
[TpeoOpaszoBanue
BBIpAKECHUH,
coziepaKaIux
anredpandecKue aApoou
YpaBHeHUA KBagparHoe Pacno3naBath KBaJpaTHBIC YpPaBHEHUS.
1 HCPABCHCTBA. ypaBHeHue. HenonHoe 3anuceiBaTh (HOpMyIy KOpPHEW KBaJpaTHOTO
KBagparusle ypaBHeHus1 | KBaApaTHOC YpaBHEHHS, pEUIaTh KBaJApaTHbLIE YPaBHEHUS

(15 )

ypaBHeHue. Popmyna
KOpHEH KBaJpaTHOIO

— IIOJIHBIC U HCIIOJIHBIC.

[IpoBoauTh  mpoOCTEHIIME  UCCIECIOBAHUS
%paBHeHH’I' Teopema | cpanparubix ypasHenuit.
I;eTa‘ . Pemate  ypaBHeHus,  cBopsdmuecs K
CIICHAE YpaBHEHUMN .
yP > |KBaJpaTHBIM, C MMOMOIILI0 MpeoOpa3zoBaHUl U
CBOZSIIMXCS K . .
3aMEHOM MEePEMEHHOM.
KBaJIPaTHbBIM.
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[Ipocreiimme apoOHO-
palOHAJIbHBIC
yYpaBHEHUSL.

Pemrenne TEKCTOBBIX

HaGnronate 1 aHamuM3upoBaTh CBS3b MEXKIY
KOpHSMU U KO3((HUIIMEHTAaMH KBaJpaTHOTO
YpaBHEHHS.

®opMynupoBats Teopemy Buera, a Takke

3a7a4 € ITOMOLIBIO |0OpaTHYIO TEOPEMY, IPUMEHSTH 3TH TEOPEMbI
KBaJIpaTHBIX JJIs1 peIICHUs 3aJ1a4. Perrate TeKCTOBBIC
ypaBHEHHUH 3a/1a4M anreOpandecKuM CIocoOOM:
MEPEXOIUTD OT CJIOBECHOH (HOPMYIHUPOBKU
YCIIOBHSI 33[1a4 K alire0panyeckoi Moaenu
ITyTEM COCTABJIEHUS YPABHEHMUSI; pELLIATh
COCTaBJIEHHOE YPaBHEHUE; MHTEPIIPETUPOBATD
pe3yabTar.
3HAKOMHTHCS C UCTOPUEH Pa3BUTHS alreOpbl
YpaBHeHus JIuneiinoe Pacnio3HaBath TUHEHBIC YPABHEHUS C IBYMSI
U HEPABEHCTBA. YpaBHCHUE C JBYMA | mepeMEHHBIMH.
CucreMbl ypaBHEHUI HCPCMCHHBIMH,  €TO Crpouts rpaduku JIMHEHHBIX ypaBHEHUH, B
rpagux, TIPUMEPBL | 1o yperte nemonb3yst HU(POBBIE PECYPCHL

(13 )

pELICHUs YPaBHEHUU B
LEJIBIX YUCIIAX.
Pemenue CHUCTEM
JIBYX JIMHEMHBIX
YpaBHEHUU C JABYMs
MIEPEMEHHBIMU.
[Ipumepsl  permieHus
CUCTEM  HEJMHEHHBIX
YpaBHEHU C JIBYMS
MIEPEMEHHBIMU.
['padpuaeckas
WHTEpIpeTaLus
YpaBHEHUS C  JBYMS
HepEMEHHBIMU u
CHCTEM YpPaBHCHUU C
JIBYMS IEPEMEHHBIMH.

Pemrenne TEKCTOBBIX
33Ja4 C  IIOMOIIBIO
CUCTEM YpaBHEHUI

Pazanyath napajJieiabHbIe n
MEepPECEKAIONINECS TPSMBIEC 110 UX YPABHEHHUSIM.

Pemrate CHUCTEMEI JIBYX JIMHEMHEBIX
ypaBHEHUU c JIBYMsI MEPEMEHHBIMU
MOJICTAHOBKOM M CIIOKCHHUEM.

Pemates mpocreimue CUCTEMBI, B KOTOPBIX
OJIHO U3 YPABHEHHUU HE ABJISIETCS JTUHEUHBIM.

[TpuBoauTH TpaduuecKyl0 HHTEPIPETAIUIO
pelIeHus] YpaBHEHHUSI C IByMs MEPEMEHHBIMU U
CHCTEM YPABHEHUH C ABYMS MEPEMEHHBIMH.

Pemrate TexkcTOBEIE 3a7a4un
anreOpanvecKuM Crocodoom

YpaBHeHus
Y HEPaBCHCTBA.
HepasencTsa (12 1)

YucioBbie
HEpPAaBEHCTBA M HUX
CBOMCTBA.

HepaseHcTBO ¢ 0/1HOIM
EPEMEHHOM.
JIuneiinbie
HEpPABEHCTBA C OJHOM
MEpEMEHHON W MX
PpELLEHKE. Cucremsl
JIMHEMHBIX HEPaBEHCTB C
OJTHOM MEPEMEHHOMN U X
pelieHue.

N3obpakenne
pelIeHUs  JIMHEWHOIO
HEPAaBEHCTBA M UX
CUCTEM HA YMCJIOBOM
IPSIMOM

DopmyIUpOBaTh CBOICTBA YHCJIOBBIX
HEpPaBEHCTB,  WUIIOCTPUPOBaTH  HX  Ha
KOOPAMHATHOU IIPsIMOH, JI0Ka3bIBATh
anreOpanvecKu.

[TpumeHATh CBOMCTBA HEPABEHCTB B XOJ1€
pelIeHus 3a1a4.

Pemate 1uHENHHbBIE HEPABEHCTBA C OJHOMN
MIEPEeMEHHOH, H300paKaTh PeIIcHUE
HEpPaBEHCTBA HA YMCJIOBOM MPSMOM.

Pemate cucrembl TMHENHBIX HEPABEHCTB,

n300paXkaTh pelIeHUEe CUCTEMbl HEPABEHCTB
Ha YHCJIOBOU MPSIMOI
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DyHKIMH. [onsarue QyHxmy. Hcnons3oBats (YHKIIMOHATIBHYIO

OcHoBHBIE OGnactp TEPMUHOJIOTHIO Y CUMBOJIUKY.

TMOHATUSA OIIpEACIICHUA 1 Berancaste 3HaueHHS (1)yHKIII/II71, 3aJIaHHBIX

(5 1) MHOXXECTBO 3HAYCHUH | hopmymamu(mpu HE0O0XOAUMOCTH
dynkumn. Criocodst HCIIONIb30BaTh  KaJIBKYISITOP);  COCTaBIISAThH
3aaHus (QyHKIHH. Tabmuubl 3HadeHuid QyHKuU. CTPOUTH TIO

I'paduk pynximu. ToykaMm rpaguku  QyHkumii. OnuceBaTh
CaoiicTBa cBoiicTBa  (YHKIMHM Ha  OCHOBe &
byHKIMH, UX rpaduuecKoro npeacTaBIeHHUs.
oToOpakeHHe Ha Ucnonb3oBathb (GyHKIIMOHABHYIO
rpaduke TEPMHUHOJIOTHIO Y CUMBOJIHKY.
Hccnenosathb IpUMEpBI rpauKoB,
OTPaXKaIOUIUX PEAbHBIE MPOLECCHl U SIBICHUS.
IIpuBOOUTE NpUMEPHI NPOLIECCOB U SIBJICHUH C
3aJaHHBIMU CBOMCTBAMHU.
Hcnonp3oBath KOMIIBIOTEPHBIE
pOrpaMMbl Ui  TOCTpPOEHUs TpaduKoB
(GYHKIMA 1 U3YYECHHS UX CBOWICTB

DyHKIHY. Yrenue u HaxoauTh ¢ momoripio rpaduka GyHKIIUN

UpcIIOBEIE HOCTpOEHKE TPaGpUKOB |3HAUYECHHE OJJHOM M3 PACCMAaTPUBAEMBIX

dyHKIH dyHKumii. [Ipumepsr |BETMUHH MO 3HAYCHHIO JIPYTOA.

9 ) rpagukoB  (QYHKIMIA, B HECJIOXKHBIX CIIY4asX BbIpakaTh
OTPaKAIOIINX (bopMyI0il 3aBUCUMOCTb MEXAY BETMUYUHAMU.
pcaJibHbIC IIPOLIECCHI. OnuceIBaTh XapaKTCp U3MCHCHUS Ol[HOfI

OyHKIHK BEJINYUHBI B 3aBUCUMOCTH OT U3MEHEHMUS
OIHCHIBAIOIIIE Apyroi. Pacro3HaBaTh BUJIbI H3y4aeMbIX
npsiMylo U obpatHyro | QyHKUmMIA. IToKasbiBaTh CXEMAaTHICCKH
MIpOIOPLUHOHATIbHBIC MOJIOKCHUC HAa KOOPAMHATHOU TINIOCKOCTH
3aBHCUMOCTH, uX  |rpadKoB ByHKIHIA B y =X, y =X, y = VX,

rpaduku. ['unepodona.
FPa(I)HK byHKIIUN y =
X". OyHKIMH Yy = X2,
y=x,y=1x
y = X ; Tpadudeckoe
peleHue ypaBHEHUN
Y CUCTEM ypaBHEHHIA

y=X.

HMcnonb30Bath (GyHKIMOHAIBHO-TpadUIecKue
HPEACTABIIECHUS AJIs PEIICHUs U UCCIIeJOBAHUS
YPaBHEHHH U CUCTEM ypABHEHUM.

[TpumensTh nrdpPOBBIE pecypehl s
HOCTPOEHHUS TPapUKOB (DYHKIIHI

[ToBTOpeHue n
006o6menue (6 1)

[ToBTOpEeHue
OCHOBHBIX TIOHATHH U
METOM0B KypcoB 7 U 8
KJIAaCCOB, 0000IIEHNE
3HAHUM

Br16upath, MpUMEHATH, OLIEHUBAThH CIIOCOOBI

CpaBHEHUS YHCel, BBIYHUCIICHUH,
npeoOpazoBaHuit BBIpaXKECHUH, pelieHus
YPaBHEHHH.

OcymecTBIsTh CaMOKOHTPOJIb
BBINOJIHAEMBIX JCHCTBUI W CaMOIPOBEPKY
pe3yabTaTta BBIYMCICHUH, mpeoOpa3oBaHuil,
MOCTPOECHUH.

Pemiate 3amaum w3 peaqbHOM  KHU3HHU,
MIPUMEHATh MAaTE€MAaTUYECKHE 3HaHUSA I
pelieHus 3a1a4y U3 Ipyrux NpeaMeToB.

PemaTe TekcTOBBIE 3a7aUM, CPABHUBATD,
BBIOMPATH CIIOCOOBI PEHICHNUS 3aauu

I'eomeTpusi (68 yacon)

YeTbIpEXYroJIbHUKU

‘ [Tapamienorpamm,

| M3o6pakaTh M HAXOAUTh HA YepTEkax
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(12 9)

€ro  MpU3HAKU W
CBONCTBA. YacTtHble
ciy4au
napayieIorpaMmMoB
(TIpSIMOYTOJTLHUK,
poMmO, KBagpar), UuX

MPU3HAKU U CBOWMCTBA.
Tpaneuus. PaBHoOokas
u PSIMOYTOJIbHAS
Tpaneuuu.

VYnBoeHne wMenuaHbl.
[entpanbHas
CUMMETpPHUS

YeThIPEXYTOJbHUKN  Pa3HbIX BHJIOB U UX
JJIEMEHTHI.

dopmynupoBaTh OTIpEIETICHUS:
napajieniorpaMma, TMpsSMOYroJbHUKA, poMOa,

KBaJpara, Tpaleuuy, paBHOOOKOW Tpameuuy,
OpsAMOYroJbHOM  Tpaneuuu. JlokaselBaTh W
WCIIOJIb30BaTh IIPU PEUICHUM 3a/1a4 IPU3HAKU U
CBOIMCTBA: MapaijienorpaMma, HNpsMOYToJIbHUKA,
pomba, KBajapara, Tpamenud, pPaBHOOOKOM
Tpaneuuu, IpsIMOyroJIbHON TpanenuH.

[IpuMmeHsT METOA  YyABOEHHUS  MEAMaHbI
TPEYroJIbHUKA.
Hcnonp3oBath 1udpoBble pecypchl IS

MCCIIeZIOBAaHHS CBOMCTB U3y4aeMbIX (QUTYD.
3HAaKOMUTBCS  C  HWCTOPUEH  Pa3BUTHUA
reOMETPUHN

Teopema ®aneca u

Teopema @aneca u

[IpoBOANTH MOCTPOEHUS C OMOILBIO LIUPKYIIS

TeopemMa 0 TeopeMa 0 | JUHEWKH C UCTO0JIb30BaHUE TeopeMbl Dasieca u

MIPONOPLIMOHAIBHBIX MIPONOPLIUOHAIBHBIX TEOPEMBl O TPONOPLHMOHAIBHBIX OTPE3Kax,

OTpE3Kax, OTpE3Kax. CTPOUTH  YETBEPTBIM  MPONOPLUOHAIBHBIN

1o/100HbIe Cpennss JIUHUS | OTPE3OK.

TPEYrOJIbHUKU TPEYroJIbHUKA. [IpoBoauTh  AOKA3aTE€IBCTBO  TOTO,  YTO

(15 9) Tpaneuus, €€ cpeaHsis |MeAUaHbl TPEYroJbHUKA MEPECEKAIOTCsl B OJHOU
JIUHUSA. TOYKE, U HAXOAUTh CBA3b C IIEHTPOM Macc,
[IponopuuoHanbHble |HAXOAUTH OTHOILIEHWE, B KOTOPOM MEANaHbI
OTPE3KH, TOCTPOCHUE |ETATCSA TOUKOM UX MepeceyeHusl.
YETBEPTOTO Haxomute 1om0oOHBIE TpPEyrojbHUKH Ha
MPOMOPIUOHATBHOTO | TOTOBBIX yepTexax c yKa3aHueM
OTpe3Ka. COOTBETCTBYIOLIUX IPHU3HAKOB MOI00MUS.
CaoiicTBa neHrpa | Pemats 3a1aun Ha 1OJOOHBIE TPEYTOIBHUKH C
Macc B TPEYIOJIbHUKE.  ([IOMOIIBID  CAMOCTOSITEILHOTO  IOCTPOEHUS
IToxoOHBIE yepTexen u HaXO0XKIECHUS [MOT00HBIX
TPEYroJIbHUKH.  Tpu | TPEyrOJIbHUKOB.
npu3HaKa nonobust | IlpoBoauth JI0Ka3aTeNbCTBA c
TPEYTOJIbHUKOB. MCIOJIb30BaHNEM IPU3HAKOB MOJ00US.
IIpakTueckoe JlokaspiBaTh ~ TpU  MNpHU3HAKa  MOJ00US
IIPUMEHEHHE TPEYTrOJIbHUKOB.

[IpuMeHATh  TOJIy4eHHBIE  3HAHUA  NpU
pEUIEHUN TEOMETPUYECKHX M NPAKTUYECKUX
3a/ay.

3HAaKOMUTBCS  C  HCTOPUEH  Pa3BUTHUA
TreOMETPUU

[Tnomans. Haxoxnenue| Ilonsarue o0 o6mieit | OBnaaeBaTh NMEPBUYHBIMH TPEACTABICHUSIMU

TIoLIaIel TPEYroJAbHUKOB | TEOPUH TUIOIA/IH. 00 obOmeit Teopum mom@Au  (MeEphI),

" MHOT'OYTOJIbHBIX Dopmyisl g | opmynupoBaTh CBOWCTBA IUIOLIA/IN, BBISICHSTD

buryp. IImomagn | iomanu HUX HaTrJIAOHBIA CMBICI.

Mo00HBIX (puryp TPEyroJIbHUKA, BriBoauTh bopMyITBI TUTOTIA TN

(14 4) napajuiesorpaMmma. napajuiejorpaMmma, TpeyroJbHHUKa, TPalleLuu
OTtHo1IeHNE u3  GopMyabl IUIOMAAM HPSIMOYTOJIbHUKA
mIoniaaei (xBagpara). BeBOIUTH (GOPMYIBI TUIOMIAAN
TPEYTrOJIbHUKOB C | BBIIYKJIOIO YEeTBIPEXYTOJIbHUKA yepes
OOIMM  OCHOBAaHHMEM | JHMAaroHaIW W Yrol Mexay Humu. Haxomutb
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WA OOIIEd BBICOTOM.
Brrunciaenue
IUIOIIAZE  CJIOXKHBIX
buryp yepes
pazOueHre Ha 4YacTu U
JOCTPOCHUE.
[Tnomamu ¢uryp Ha
KJIeTyaToi Oymare.
[Tomamn  moI0OHBIX

¢uryp.  Bsruucnenue
wIomaned. 3amauyn
MPaKTUYECKUM
COJIEPKAHUEM.
Pemenne 3amau ¢
ITOMOIILIO MeToJa
BCIIOMOTaTeIIbHOM
IUIOIIA 1

miomanu  puryp,  u300paXEHHBIX ~ Ha
KJIeT4aTol Oymare, MCIOJIb30BaTh pazOHeHue
Ha YaCTH U JIOCTPOCHHUE.

Pazbupate  mpuMmepbl  HCHOJIb30BAHUS
BCIIOMOTATENILHOW TUTOIIAAN ISl PEIICHHS
T€OMETPHUYECKUX 3a7ad.

Haxomute tutomaan mom00HBIX — QUTYD.
Berancnsath TUIOMIAIN Pa3TUYHBIX
MHOTOYTOJBHBIX (PUTYD.

Pemartp 3aaun Ha TIOMATL C TPAKTHICCKUM
CoZiep)KaHUEM

Teopema Iludaropa u
Havasa

Teopema Iludaropa,
e€ J0Ka3aTeJIbCTBO H

[Mudaropa,
HPaKTHYECKUX

JlokasbiBaTh
HCITOJIb30BaTh

TEOpeMy
eé B

TPUTOHOMETPUN IpUMEHEHHE. BbIYHUCIEHUSIX. POPMYINPOBATH OINPEAETICHUS
(10 ) OO6patHas TeOpemMa | TPUTOHOMETPUUYECKUX (DYHKIIMI OCTPOTO yria,
[Tudaropa. IIPOBEPSATH UX KOPPEKTHOCTD.
Onpenenenue BriBoauTh TPUTOHOMETPUUYECKHUE
TPUTOHOMETPUUECKHX COOTHOLIEHUS B IIPSIMOYTOJIBHOM
GyHKIMit OCTPOTrO | TPEYTOJIBHHKE.
yria, Hccnenosath COOTHOILIEHUS MEXIY
TPUTOHOMETPUYECKHE CTOPOHAaMU B IIPSIMOYTOJIBHBIX
COOTHOLLICHUS B | TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30° u
MPSIMOYTOJILHOM 60°.
TPEYrOJIbHUKE. Hcnonb3oBate  (QOpMyNbl TNPHUBEACHUS H
OcHoBHOE OCHOBHO€ TPUTOHOMETPHYECKOE TOXKIECTBO
TPUTOHOMETPUUECKOE ISl HAXOXKACHUS  COOTHOLIGHHH — MEXAy
TOKJIECTBO. TPUTOHOMETPUUECKMMH (DYHKLIMAMH PA3THIHBIX
CoOTHOLIEHNSI MEXAY | OCTPbIX YIJIOB.
CTOpPOHAMH B [TprMEHATD NOTyYEHHBIC 3HAHUS U YMEHHUS TIPH
IIPSIMOYTOJIBHBIX PEIIEHNH IPAKTUYECKUX 3a/1ay.
TPEYrOJIbHUKAX c 3HAKOMUTECS C UCTOPUEN Pa3BUTHUS T€OMETPHU
yrinamu B 45 n 45 ; 30
n 60
Yrisl B OKpPYXKHOCTHU.| Brucanzble u| @opmynupoBaTb OCHOBHBIE OIPEIECICHUS,
Bnmucanusie U | LUEHTPAaJIbHBIC YIJIbI, CBSI3aHHBIE C yIVIaMH B Kpyre (BNHCAHHbIN
OIHCaHHbIE yroin MEXy | yroJi, LEHTPaJIbHBIN yrod).
YETBIPEX YT OJIbHUKH. KacaTeJIbHON U XOPIOH. HaxomuTh BHMCaHHBIE YIVIBI, ONUPAIOIIUECS Ha
KacarenbHble K| VYrusl MEXIy| OIHY YTy, BBIYHMCIATH YIJIBI C IIOMOIIBIO
OKPY’KHOCTH. XOPAAMH M CEKYIIMMH. | TEOPEMBbl O BIHMCAaHHBIX YIJIAX, TEOPEMBI O

Kacanue oxpyxHocrein
(13 )

Brcannsie u
OIMCAHHbIE

YETBIPEXYTONIBHUKH, X
MPU3HAKK W CBOMCTBA.
[Ipumenenue 3THUX
CBOMCTB MPH PEIICHUHU

rCOMCTPHUYCCKUX 3a/aq.

BIIMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
LEHTPAILHOM YTJIE.

UccnepoBath, B TOM 4YHCIE C TOMOIUIBIO
HU(GpPOBBIX  PECYpPCOB, BITMCAHHbBIE u
OMMHCAHHBIE YETHIPEXYTOJbHUKU, BBIBOJIUTH

MX CBOMCTBA U MPU3HAKH.
Hcnons30BaTk 3TH CBOMCTBA M NIPU3HAKU IIPU

50




Bzaumnuoe

peIICHUH 331a4

pacIioyio;keHue
OKPY>KHOCTEH.
Kacanue okpyxHocTeil

[ToBTOpEHME, [ToBTOpEHNUE Pemars 3a7a4u Ha MMOBTOPEHHUE,

00001IeHne OCHOBHBIX NOHITHUH U WJUTIOCTPUPYIOLIUE CBA3U MEXAY Pa3IndHbIMU

3HaAHUU METOJIOB KYypCcOB 7 M 8| YacTsIMH Kypca

4 9) KJIACCOB, 00o01eHne
3HAHUU

BepositHoCTh U cTaTucTHKA (34 yaca)

[ToBTOpenue kypca 7 [IpencraBnenue [loBTOpSITP  M3y4eHHOE M  BBICTPAUBATh

KJ1acca JAHHBIX. Ornuca- |cucteMy 3HaHUM.

(4 9) TeIbHas CTaTUCTUKA. | PemaTep 3amaum  Ha MOpeACTaBICHUE U
Cnyuaiinas OMHCaHUE AAHHBIX C IMOMOILBIO HM3YUYEHHBIX
U3MEHYMBOCTb. XapaKTEPUCTHK. Pewate 3a/1auu Ha
Cpennue YHCJIOBOTO |MPEACTaBICHUE TPYNIUPOBAHHBIX TAHHBIX WU
Habopa. ONHUCAaHKE CITyYaiTHON U3MEHUYUBOCTH.
Cayudaitable coObiTus. |Pemarbs 3amaunm  Ha OINpeleNeHHEe YacTOThI
BepositHocTH U |CIy4alHBIX COOBITHH, OOCYKIEHHE NPUMEPOB
YaCTOTHI. CIlyJalHBIX ~ COOBITHH, MaJlOBEPOATHBIX H
Kitaccnueckne monenu |IpakTHYECKH JIOCTOBEPHBIX CITy4YaitHbIX
TEOPUH BEPOSTHOCTEH: |COOBITHH, HMX pOJIM B MPUPOJAE M IKHU3HH
MOHETa W WrpajbHas |4eoBeKa
KOCTh

OnucarenbHas OTKJIOHEHUS. OcBauBaTh MOHATHUSA: JUCIIepCcust u

CTaTUCTHUKA.

PaccenBanue naHHBIX
(4 9)

Jlucniepcust 4HUCIOBOTO
Habopa. CraHgapTHOE

CTaAaHAAPTHOC OTKIIOHCHUC, HCIIOJIb30BATh 3TU
XapaKTCPUCTHUKU JId OIMMCaHHs PaCCCHBaHUA

OTKJIOHEHHE JTAHHBIX.
YHUCJIOBOTO HaOopa. |BoiaBurate rumore3sl 00 OTCYTCTBUM MU
JuarpamMmbl HaJIMYUH CBSI3M MO JUarpaMMaM pacCeuBaHUsl.
paccenBaHUs Crpoutrp  nuarpaMMbl  pacceuBaHus IO
UMEIOIIMMCS JaHHBIM, B TOM YHUCJIE C TIOMOIIBIO
KOMITBIOTEpA
MHuoxectsa (4 u) MHoxecTBO, OcBauBarb TMOHSATUS: MHOXECTBO, JJIEMEHT
ITOJIMHOKECTBO. MHO>K€ECTBA, MMOJMHOKECTBO.
Oneparnun HaJ |BeimonHATh omepanuu  HajJ  MHOXECTBaMU:
MHOECTBaAMU: o0beIMHEHUE, TIepeceuyeHue, JIOMOJHEHHE.
00BbeINHEHNE, Hcnonb30Barh CBOMCTBA: MEPEMECTUTENBHOE,
repeceveHue, COUYETaTEIbHOE, pacrpenennuTenbHoe,
nononHenue. CBoiicTBa |BKIroueHUs.  Mcmonp3oBate  rpaduueckoe
orepanuin HaJl [[IPEJCTABJICHUE MHOXKECTB IIpU  ONHCAHUH
MHOKECTBAMHU: peanbHBIX MPOIECCOB U SBJICHUMN, PU PELICHUU
MIEPEMECTUTENBHOE, 3a/1a4 U3 IPYrux yu4eOHbIX MPEIMETOB U KypCOB
COYETaTENbHOE,
pacnpenenuTenbHoe,
BKJIFOUEHMS.
['paduueckoe
IIPECTaBICHNE
MHOKECTB
Beposraocts DJIleMEHTapHbIe OcBauBaTh MOHATHUS: dJIEMEHTAPHOE COOBITHE,
CIry4aifHOro coObiTust. CiyuaiiHble |ciaydaiiHOe cOObITHE KaK  COBOKYIHOCTb
COOBITHS COOBITHSL. OJ1arOMPHUATCTBYIOIINX 9JIEMEHTAPHBIX
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(6 1)

bnaronpustcTByromue
dNIeMEHTapHbIC
coOpITusi. BepositHocTH
coObiTHid.  OMBITBL €
PaBHOBO3MO>KHBIMHU
AJIEMEHTaPHBIMU
COOBITHUSMHU.
CryuaiiHblii BEIOOD.
[IpakTnueckas
pabora  «OmbITHL €

COOBITHH, PaBHOBO3MOXKHBIE JJIEMEHTApPHBIE
COOBITHSL.

Pemath 3a7aun Ha BHIYMCIIEHUE BEPOATHOCTEN
COOBITUH 10 BEPOSTHOCTSAM 3JIEMEHTAPHBIX
COOBITHH CITy4aifHOTO OTIBITA.

Pemate 3a7aun Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITHIA B OMBITAX C PaBHOBO3MO>KHBIMHU
ANIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIE C
MOMOIIBIO KOMITBIOTEPA.

HpOBOIII/ITB u n3yduarTrb OIIBIThI

C

PaBHOBO3MOKHBIMHU PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU
3JIEMEHTAPHBIMU (c UCHOJBb30BAaHUEM MOHET, UTPAIBHBIX KOCTEH,
COOBITUSIMI OpPYTUX MOACNIeH) B XOAE€ MPAKTHUYECKOU
paboThI
Beenenne B Teopuro| Jlepeso. CgoiictBa |OcBauBaTh TOHSTHA: ACpeBO Kak rpad 0e3
rpacoB JiepeBa: LMK, BHCSYas BepIIMHA (JUCT), BETBb
(4 1) €MHCTBEHHOCTb IIyTH, |/€pEBa, IIyTh B JEPEBE, TUAMETP JECpeBa.
CYILLIECTBOBAHUE N3yuyate CBOICTBa JepeBa: CYILIECTBOBAaHUE
BHCSTYEH BEpULIUHBI, (BUCS- Y€l BEPIIMHBIL, €IMHCTBEHHOCTb ITyTH
CBS3b MEXIY YHCJIOM |MEXIy JABYMSI BEpUIMHAMHU, CBS3b MEXKIY
BEpPIIMH M  YHUCJIOM |YMCIOM BepIMH U uucioMm pédep. Pemartsb
peodep. [IpaBuio |[3a1aun HA MOMCK M MEPEUHUCIICHUE IIyTEH B
YMHOKEHHS JIEpeBE, ONpPENENICHUE YKCIIa BEpIIMH WU
p€dep B nmepeBe, 00X0 OMHAPHOTO JepeBa, B
TOM YHCI€ C TNPUMEHEHUEM IpaBHIIa
YMHOXKEHHSI
Cnyuaiinbie [IpoTuBOMONIOKHOE OcBauBatb TIOHATHA: B3aUMHO
COOBITHSE cobbiTHe. JlmarpaMma |NIPOTHUBOIIOJIOKHBIE COOBITHS, ONEPAaLUU HaJ
(8 1) Oiinepa. O0beTMHEHUE |COOBITUSIMU, OOBEIUHEHUE U TIEPECCUCHHE
u nepecedeHue |coObITUH, nauarpamma Oinepa (Dinepa—
COOBITHH. Benna), coBMecTHBIE ¥  HECOBMECTHBIE
HecoBmecTHblie COOBITHSL.
COOBITHSI. ®opmyna |M3yuath TEOPEMBI 0 BEPOATHOCTH
CIIOKEHHUS oObeUHEHUsT JBYX COOBITHI  ((hopmyIbl
BEPOSATHOCTEH. CJIO)KEHUS BEPOSITHOCTEH).
IIpaBuno ymHOXeHus |Pemare 3agauv, B TOM 4HCIIE TEKCTOBBIE
BEPOSATHOCTE. 3a7a4d  Ha  OMNpPENEJICHHE  BEPOSITHOCTEH
VcioBHAs BEPOSITHOCT. |OOBEMHEHUSI U TEPECeYeHUs COOBITHH ¢
He3zaBucumreie MOMOILBI0  YKCJIOBOM  MPSMOM, JAWArpamm
COOBITHSL. Ditnepa, GOpPMYIIbI CI0KEHUS BEPOITHOCTEH.
[IpencraBnenue OcpauBaTh MOHATHS: MPABUJIO YMHOKEHHUS
CIIy4aifHOT O BEpPOSITHOCTEM, yCIIOBHAst BEPOSATHOCTb,
SKCIEpUMEHTa B BHUJE |HE3aBUCHUMBIE COOBITHS JEPEBO CIy4yalHOTrO
JepeBa OTIbITA.
Nzyuath CBOMCTBa (ompeneneHwus)
HE3aBHCHUMBIX COOBITHH.
Pemrarp  3amaum  Ha  ompedelieHHE U
UCTIOJIb30BAHUE HE3aBUCUMBIX COOBITHH.
Pemate 3amaun Ha TOMCK BEPOSITHOCTEH, B
TOM 4YHCJIE€ YCIIOBHBIX, C HCIIOJIb30BAaHUEM
JIEpeBa CIIYYalHOTO OIbITA
[ToBTOpenue, IIpencraBienue IIoBTOpSIT ~ M3Yy4EeHHOE W BBICTPAUBATH
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000011IeHME,
KOHTPOJIb
(4 9)

JAHHBIX.
OnucarenpHast
CTaTUCTHUKA.
BepostHOCTB
CIIY9aifHOTO  COOBITHSI.
DNIEeMEHTBI
KOMOWHATOPUKH

I'padper.

CUCTEMY 3HAHUM.

Pemarp 3agaunm Ha  NOpeACTaBIEHHE U
OMHCAaHWE JAHHBIX C TMOMOIIbIO HM3YyYEHHBIX
XapaKTEpPUCTHK. Pemats 3a/1a4u c
MIpUMEHeHneM rpadoB.

Pematp 3a1aun Ha HaXO0XKJIEHUE BEPOSITHOCTU
CIIy4aifHOTO  COOBITUS MO  BEPOSTHOCTSIM
9JIEMEHTAPHBIX COOBITHI, B TOM 4YHCIIE B
OTIbITaxX c PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHUSMU.

Pemars 3a/1a4u Ha HaXO0XJICHUE
BEPOSITHOCTEH OOBEAMHEHHS U TEpeceUeHUs
COOBITHH, B TOM 4YHCJE HE3aBHUCUMBIX, C
UCIIONIB30BaHUEM IpaMUECKUX MPEICTaBICHUN
U JIepeBa CIIy4alHOT'O OIbITA.

Pemarp 3a/1a4u Ha IIEpPEUUCIICHNE
KOMOWHAIMi (YUCiIa TEepPEeCTaHOBOK, YHCIIA
COUETAaHMI), HA HAXOXKJIEHHE BEPOATHOCTEN
COOBITUI C MpPUMEHEHHEM KOMOHMHATOPHKH, B
TOM 4YHCIIe C UCIOJIb30BaHUEM TPEYroJbHUKA
[Tackains

9 kaacce (2

04 yaca)

Auareopa (102 yaca)

Yuca ¥ BEIYUCICHUS.
JlericTBUTEIIbHEIC
gucina (9 v)

PammonaneHBIe  umcIa,
UppaLMOHAIIbHBIE YHUCIIA,
KOHEYHEIE u
OeCcKOHEUHbIE
ECSITUYHBIE
MHokecTBO
JIIEHCTBUTEIIBHBIX YHCEIT;
JIEHICTBUTENLHBIC

poou.

ypcia Kak OECKOHEUYHBIE
JIECATUYHEIE Ipoou.
BzaumHo oaHO3HauHOE
COOTBETCTBUE MEKITY

MHOECTBOM
JIEMCTBUTENBHBIX

Yyucel W MHOXECTBOM
TOYEK KOOPIUHATHON
IPAMOIA.

CpaBHeHue
JICVCTBUTENIBHBIX YHCE,
apu(meTHIecKue
JecTBUSA c
JIEHCTBUTEILHBIMUA
YHCIaMHU.

[pubmxénnoe
3Ha4YCHUC BCJIMYHUHEI,
TOYHOCTb MPUOIHKCHUSL.

Oxpyrnenue
[Tpukugka wu

YHuCCII.
OIICHKa

PazBuBath NpeACTaBJICHUA O YHCIaxX: OT
MHOXECTBa HaTypaJbHBIX YHUCCJI 0
MHOXECTBa HeﬁCTBHTeHBHBIX YHUCCII.

O3HaKOMUTBCS c BO3MOKHOCTBIO
MPEACTABICHUS ACHCTBUTEIHLHOTO YK CIIa KaK
0ecKOHEeuHOU JECSITUYHON npodu,
MPUMEHATh  JCCATUYHBIC  MPUOTMKCHUS
palMoHAIBHBIX U UPPAIMOHATBLHBIX YUCET.

N3o06paxarth JIEUCTBUTEIIbHbBIC
TOYKaMHU KOOPJAUHATHOU MPSIMOIA.

qucjia

3anuchIBaTh, CPAaBHUBATh U YIOPAIOYNBATH
JEHCTBUTEIILHBIC YHCIIA.

BeInonHATS, coueras YCTHBIE u
MUCbMEHHBIE MPUEMBI  apuMeTHUECKue
JNCUCTBUSL C PAalMOHAIBHBIMU  YHUCIIAMU;
HaxOJWUThb 3HAYEHHUs CTEIEHEH C LEJIBIMU
[IOKa3aTeas MM W KOpPHEH;  BBIYUCIATH
3HAYEHUS YACIIOBBIX BBIPAKECHUM.

HOHy‘II/ITL HpeI[CTaBJIeHI/IC O 3HAYUMOCTHU
JNEUCTBUTEIbHBIX YHUCEN B MPAKTUYECKOU
ACATCIIBHOCTH YCJIOBCKA.

AHanu3upoBaTh M Ji€JlaTh  BBIBOABI O
TOYHOCTH TIPUOIDKEHHS JTEHCTBUTEIBHOTO
YHUCIIa MPY PEIICHUH 3a/a4.

OKpyrasiTh JICUCTBUTEIIbHBIC qyuca,
BBITIOJIHSTh MPUKUIKY pe3yibTaTa
BBIYMCIICHUM, OLIEHKY 3HAYEHUW YHCIIOBBIX
BBIPAKECHHUIA.

3HAKOMUTBCSI  C

UCTOpHUEN  pa3BUTHUSA
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pe3ynbTaToB MaTe€MaTHKHU
BBIYMCJICHUI
YpaBHeHus Jlunelinoe ypaBHeHnue. |OcBamBaTh,  3allOMHUHATh W NPUMEHSTH
Y HEPABEHCTBA. Pewienne ypaBHeHui, rpadguyeckue METOIbl MPH PELICHUH YpaBHEHHI,
VYpaBHeHUs CBOZSIINXCS K HEPaBEHCTB M MX CUCTEM.
C OHOU JIMHEWHBIM. Pacnio3HaBath 11enble ¥ APOOHBIE YPAaBHEHUSL.
MepEMEHHON KBagpaTHoe Pemate nuHEHHBIE WM KBaJpaTHBIE ypaBHEHUS,
(14 v) ypaBHEHHE. Pemienue | ypaBHEHHUs, CBOISILMECS K HUM, NPOCTEUILIHE
YpaBHEHUH, JIpOOHO-palOHaIbHbIE YPABHEHUSI.
CBOJSIINXCS K [Ipemiarate BO3MOKHBIE CIIOCOOBI  PEILICHUS
KBaJPATHBIM. TEKCTOBBIX 3aJa4, O0OCyXJaTh UX U pelaTh
bukBanparHbie TEKCTOBBIC 3374 PA3HBIMU CIIOCOOAMH.
YpaBHEHUS. 3HAaKOMUTBCS  C  HCTOPUEH  pa3BUTHSA
[Ipumeps! pemieHuss | MaTeMaTUKU
YpaBHEHUU TPEThEN U
YETBEPTOU CTEINEHEN
pasyioKeHUEM Ha
MHOXHTEIH.
Pemenne npoOHO-
paloOHATbHBIX
YpaBHEHUH.
Pemenne TexkCTOBBIX
3a/1a4 anreOpandecKum
METOAOM
YpaBHeHUA Jluneiinoe ypaBHenue c| OcBauBaThb U NMPUMEHITH NPUEMBI PELICHUS

Y HEpaBEHCTBA.
Cucrembl ypaBHEHUIA
(14 9)

ABYMs TNCPCMCHHBIMU U
€ro rpaduk.

Cucrema JBYX
JVUHEWHBIX YPABHEHUHU C
JBYMs IEPEMEHHBIMU U

e¢ pemenue. Pemenue
CHCTEM JIByX YpaBHCHUH,
OJHO M3  KOTOPBIX
JUHEWHOe, a JIpyroe —
BTOPOi1 CTEIICHH.

I'paduueckas
MHTEpIpeTaLus

CHCTEMBl ypPaBHEHUM C

CUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUU C
IBYMs IIEPEMEHHBIMH H CHCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE
ABJIACTCS JIMHEUHBIM.

Hcnonp3oBath (yHKIIMOHAIBHO-
rpaduueckue NpeCTaBICHUS TSt
pELICHUSI M WCCIEeIOBAHUS YPAaBHCHUH W
CHCTEM.

AHamm3MpoBaTh TEKCTHI 3a/1a4, PeIIaTh HUX
anreOpandecKuM CriocoOOM: MepexouTh OT
CJIOBECHOM (pOPMYJIMPOBKH YCIIOBHS 3a/1a4d
K  anreOpamyecKkod  MOJENM  MYTEM
COCTABJICHMSI CHUCTEMBl YpaBHEHUH; peliaTh

COCTABJICHHYO CUCTEMY YpaBHEHUH;
ABYyMdA  TICPEMEHHLIMH. | yHTEpIpeTHPOBATH PE3YJIbTAT.
Pemenue TCKCTOBRIX | 3yakomuTbes ¢ HUCTOpUEH  pa3BUTHS
3a7a4  anreOpanyecKuM MATEMATHKI
crocobom
YpaBHeHus YucaoBwie Yurarn, 3aIKUCHIBATD, IOHUMATh,
Y HEpaBEHCTBA. HEpPaBEHCTBA W HX | MHTEPIPETHUPOBATH HEPABEHCTBA,
Hepagsenctsa (16 u) CBOMCTBA. JIMHEHHBIE | KCHOJNB30BaThb CHMBOJMKY M TEPMHHOJIOTHIO.
HEpaBEHCTBA C OJMHOM | BeImomHsAT,  mpeoOpa3oBaHMs  HEPABEHCTB,
NepEeMEHHON W WX | MCIOJb30BaTh Ui MPEOOpPa3OBaHMs CBOWCTBA
peleHue. YUCJIOBBIX  HEPaBEHCTB. Pacno3naBath
Cuctembl  JHMHEHHBIX | JUHEWHBIE W KBaJpaTHblE HEPABEHCTBA.

HEPAaBEHCTB C OJHOMN

Pemats uHENHBIE HEPABEHCTBA, CHUCTEMBI
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NEePEMEHHOM M HX
pelIeHue.
KBanpatubie
HEpPaBEHCTBA M  UX
pelieHue.
I'padpuueckas
UHTEpIIpeTalNs
HEpPaBEHCTB U CHUCTEM

JIMHEMHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOUAKOIKUX KBaAPAaTHOC HCPABCHCTBO, U

pematb  MX; OOCYXJaTb  IOJYy4YECHHBIE
peleHus.
N300paxkaTh  pelleHHWe HEpaBeHCTBA U
CHUCTEMBI HEPAaBEHCTB HAa YUCIIOBOU IPSAMOM,
3allUChIBAaTh ~ PEIIEHHE C  IIOMOIUIBIO
CHUMBOJIOB.

HEpPaBeHCTB C JAByMs| Pemath KBajpaTHbIE HEPaBEHCTBA, UCIOJb3YS
NepEMEHHBIMH rpaduyecKre IpeaCcTaBICHHUS.
OcBauBaTh U NPUMEHATH HEPABEHCTBA IPU
pEIIeHUH pa3IMYHBIX 33734, B TOM YHCIE
PAKTUKO-OPUEHTUPOBAHHBIX
@ynkiuu (16 1) KBagparnunas Pacno3naBate BHIBI M3y4aeMbIX (QYHKIIUH;
byHKLHS, eé WJLTIOCTPUPOBATH CXEMaTUYEeCKHU,
rpaduk U CBOMCTBA. | OOBACHSATH pacrnoioKeHue Ha
[Tapabomna, KOOPIMHATHOU MJIOCKOCTH rpaduKoB
KOOpJIMHATH BepUIMHBI | (QyHKIUWH Bujga: y = kx, y = kx + b, y
napabouibl, 0Ch :LC’ y=ad, y=ad
CUMMETPUHU X
napaboJIbI. - _
CreneHubic  (yHKIH y X,y X B 3aBUCHUMOCTH OT
3Ha4eHUN KOA(P(PUIIMEHTOB; ONMHUCHIBATh UX
c HaTypaJIbHBIMU o
nokazaTtessiMu 2 u 3, cBomcTBa.
X - " Pacnio3naBaTh KBaJpaTHUHYIO (YHKIHUIO 10
T dopmyne. [IpuBoaUTs HpUMEPHI KBAIPATUYHBIX
... | 3aBHCHMOCTEHl M3 peaJbHOM KHU3HH, (PU3MKH,
I'pacduku pyHKITHII:
v =hx,y =k + b, TEOMETPHUH. BrrsiBaaTh u 0606H_IaTI:
o ., 0COOEHHOCTH rpaduka KBaJpaTUIHOMN
Yoz Yo ynkmu y = ax2 + bx + c.
y =ax’, y =Vx, Ctpoutb ¥  u300pakaTb  CXEMaTUYECKH
y=Xx rpaduKy KBaJpaTHYHBIX (DYHKIUH, 3aJaHHBIX
dopMyIamu Bua y = ax’, y = ax’ + q, y = a(x
+p),y=ax’+bx +c.
AHanu3upoBaTh W NPUMEHATH CBOWCTBA
U3YYCHHBIX (YHKUIUH Ui MX MOCTPOCHHS, B
TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB
Yucnossle [TonsaTne 4mcnoBON OcBauBaTh M  NPHUMEHATH HHACKCHBIC
N0CJIEeI0BAaTeIbHOCTH MI0CTIeI0BATEIILHOCTH. 0003HaueHMS, CTPOUTH peueBbie
(15 9) 3amanue BBICKA3bIBAHUS c WCIIOIb30BaHUEM
MOCTIeI0BATEIbHOCTH TEPMHUHOJIOTHH,  CBS3aHHOM C  NOHATHEM
PEKyppEHTHOMI HOCIIeJOBATENbHOCTH.
bopmynoi u AnanusupoBats  (GopMylTy A-TO  UleHA
dbopmyoit n-ro | TOCJENOBATEIIbHOCTH WU  PEKypPEHTHYIO
YJIeHa. bopmyny u BBIYUCIIAT YJICHBI
ApudmeTrnueckass U | MOCIEIOBATEIbHOCTEH, 3aJaHHBIX ATUMH
reoMeTpHUYEeCcKas bopmynamu.
MIPOrPECCUHU. YcTaHaBnuBaTth 3aKOHOMEPHOCTh B
@®opMyIbl 7-TO YiI€HAa | MOCTPOSGHUHM  ITOCJIEIOBAaTENHOCTH,  €CIU
apu(pMETHYeCKOH ¥ | BBIIHCAHBI IEPBBIC HECKOJIBKO €€ YJICHOB.
reOMETPUYECKOI Pacno3naBath apuPpMETHIECKYIO u
NPOTPECCUii, CYMMBI | T€OMETPUYECKYI0 TPOTPECCHU TPH Pa3HBIX
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MIEPBBIX 71 YICHOB.

N300pakeHne YIeHOB
apudmeTrnaecKoi "
reOMETPUYECKOMN
MpOrpeccuil  TOYKaMu
Ha KOOPJAMHATHOU
IIJIOCKOCTH.

JIuHelHbIi u
SKCIOHEHIINAILHEBIN
pocCT. CnoxHble
ITPOLIEHTHI

crioco0ax 3aaHus.

Pemrate 3aaun ¢ ucnoiab3oBaHUEM (HOPMYIT
n-To YJIeHa apuMeTHIeCKOU u
reOMETPUYECKON MIPOrPeCcCUil, CyMMBI IEPBBIX
7 YJICHOB.

N300pakaTh YJIEHBI IOCIEAOBATEIBHOCTH
TOYKAMM Ha KOOPAMHATHOM IJIOCKOCTH.

PaccmaTpuBath TpUMEpBl TPOIECCOB |
SIBJICHU u3 peanbHOM JKU3HHU,
HILIIOCTPHUPYIOIIHE H3MEHEHHE B
apupMeTUIeCKOn MIPOTPECCHH, B

TeOMETPUYECKOM TPOrpeccur; H300pakaTh
COOTBETCTBYIOIIHEC 3aBHCUMOCTH
rpadu4ecKu.

Pemrate 3amaum, CBsI3aHHBIE C YHCIOBBIMU
MOCIIE0BATEIHHOCTSAMU, B TOM YHUCIIC 33/]a4H
U3 pealbHOW JKU3HU C HCIOJIh30BAHUEM
UQGPOBBIX  TEXHOJOTHH  (AJIEKTPOHHBIX
TabnuI, TPaPUIECKOTO KaIbKYJISITOpa W
T.IL.).

Pemrate 3amaum Ha CIOXKHBIC TPOICHTHI, B
TOM YHCIIC 337]a4d U3 peaTbHOU MPAKTUKH (C
UCTIOJIB30BaHUEM KAIIBKYJISATOPA).

3HAKOMUTHCS C HCTOpHeﬁ Ppa3BUTHUA
MaTEMAaTUuKN
IToBTOpEHME, Uucna wu BeruucieHusi| OnepupoBath MMOHATUSIMU: MHOXKECTBO,
000011IeHHE, (3ammucse, CpaBHEHHE, | IOJMHOKECTBO, OICPALMU HaJl MHOKCCTBAMHU,
cucreMaTu3arus ENCTBUS c| mcmoyib30BaTh TpaduuecKoe MpeaCcTaBICHUE
3HAHUUI ,Z[CﬁCTBI/ITGJIBHBIMH MHOXECTB JJIA OINIUCaHuA PCATBbHBIX
(18 u) YUCIIAMH, ypcyoBasi| MPOIECCOB M ABJIEHUM, IPU PEUICHUU 3ajad U3
npsmas; IIPOLICHTEI, Apyrux y‘-Ie6HI>IX mpeaAMCTOB.
OTHOIIICHHS, AKTyan3upoBaTh TCPMHUHOJIOTHUIO 5
IIPpONOpIHH, OCHOBHEBIC JICHCTBHS, CBSI3aHHBIC C YHCIIAMU:
OKpYTJICHHUC, HATypaJlbHOC YHUCIIO, MPOCTOC U COCTABHOC
npuOJIMKeHNE, OLEHKA;| YWClla, JEIUMOCTh HATYpajbHBIX YHCEN,
peuIcHue TCKCTOBBIX | IPU3HAKH ACIMMOCTH, LICJI0C YHCI0, MOAYJIb

3a/1ay apu(METHICCKUM
crocobom)

YyuClia, OOBIKHOBEHHAS] W JIECATHUYHAS JTPOOH,
CTaH/JApTHBIA BHUJ 4HUCIA, apuMETHUECKuil
KBAJPAaTHbIA KOpPEHb. BBINOMHATE JEHCTBHS,
CpaBHMBATh n YIOPSII0YMBATH quCcIIa,
IPEJCTaBIIATh YUCIIA HA KOOPIMHATHOU IIPSAMOM,
OKpYIJIATh YMCJIA; BBINOJHATh HPUKUAKY H
OLICHKY pe3yJIbTaTa BBIYUCIICHUH.

Pemare TexcToBBIe 3amauM apHOMETHUECKHM
crocobom. Pemate  mpakTHdeckue —3amaum,
colepKalie  IPOLEHTHI, JIOJIH, YacTH,
BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTH —
BpEMSi — PACCTOSTHHUE, [[EHA — KOJUYECTBO —
CTOMMOCTb, 00BEM paboThl — BpemMs —
MPONU3BOAUTCILHOCTD TPYyAa.

Pazbuparh peanbHble >KU3HEHHbBIE CHUTYAllUH,
bopMynpoBaTh MX Ha S3bIKE MAaTEMAaTHKU,
HAaXOJUTb PELIEHNUE, IPUMEHSAS MaTeMAaTHUECKUI
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anmnapaT, MHTEPIPETHPOBATh PE3YJIbTaT

Anrebpanyeckue OmnepupoBaTh MOHATUAMHU: CTENIEHD C LEIBIM
BBIpAKEHHS nokasareseM, apupMeTHIeCKUi KBapaTHBIN
(npeobpazoBaHue KOpeHb, MHOTO- WIEH, anredpandeckas
anreOpandecKux Ipo0Ob, TOXKIIECTBO.
BBIPAKCHUH, Beimonsare OCHOBHBIE JEUCTBHS:
AOIYyCTHMBIC BBIMIOJHATH  pacu€Tel 1Mo  Qopmyiam,
3HAYCHMUSL) peoOpazoBLIBATH TEIbIE, ApoOHO-
palroHaIbHbIE BBHIPAKEHUSI U BBIPAKEHUS C
KOpHSIMHM,  pEaln30BBIBATH  PA3JIOKCHHE
MHOTOYJIEHa Ha MHOXHUTENIH, B TOM YHUCIE C
HCIIOJIb30BaHUEM bopmyn pa3HOCTH
KBaJIpaTOB M KBaJpara CyMMbl U Pa3HOCTH,
HaXOJHUTh JOITYCTUMBbIE 3HAYEHUS
MEPEeMEHHBIX I JIPOOHO-PAIIMOHATBHBIX
BBIpQXXEHUM, KOpHEH. MopaenupoBate ¢
HOMOIIBI0 (POPMYJT peasibHbIe MPOLECCH U
SIBJICHUS
DyHKINHA OnepupoBaTh NOHATUSIMU: QYHKITHS, TpadUK
(moctpoenue, byHKIUM, HYyTd (QYHKIHH, MTPOMEKYTKH
CBOMCTBA M3YYEHHBIX |3HAKOIOCTOSHCTBA, MPOMEXYTKH
GyHKIIN; BO3pacTaHus, YyObIBaHWsA, HaAWOOJbBIIEE U
rpaduveckoe HavMCHbIIIee 3HAYCHUS () YHKIIHH.
pelleHne YypaBHEHUHM | AHalIM3UpOBaTh, CpPaBHUBATH, OOCYXIATh

1 UX CUCTEM)

CBOWCTBA (PYHKIUH, CTPOUTH UX T'papUKH.

OmnepupoBatb MOHSATHSAMHU: npsMast
HPOTIOPIOHATIBHOCTB, oOpaTHas
MPONOPIMOHABHOCTh, JIMHEHHAsT (QyHKIIHS,
KBa/IpaTUYHAS GbyHKIHA, napabouia,
runepoona.

Hcnonp3oBate rpaduku sl ONpenesneHus

CBOWCTB, TIPOLIECCOB W 3aBUCUMOCTEH, MJIst
pelieHus  3amad M3 JIPYTUX  y4eOHBIX
[IPEIMETOB u peanbHOMI JKU3HU;
MOJICIUPOBATh C  TIOMOIIBIO  TpaduKoB

peanbHbIE MPOLECCHI U SABJICHUSI.
BripaxkaTs GpopmynamMu 3aBUCUMOCTH MEXKITY
BEITMYMHAMHU

I'eomerpus (68 yacon)

Tpuronomerpusi.
TeopemMbl KOCHHYCOB U
CHHYCOB.

Pemenne
TPEYTOJIbHUKOB

(16 )

Onpenenenue
TPUTOHOMETPUUYECKUX
GyHKIUE  yriaoB
0 mo 180.
Kocunyc u  cunyc
HPSIMOTO U TYHOIO yria.
TeopemMa  KOCHHYCOB.
(O6006mEnHasT) TeopeMa
CHUHYCOB (C paanycoM
ONMCaHHOU
OKPY>KHOCTH).
Haxoxnenune
CTOPOH U BEJIMYMH
YIJI0B TPEYTrOJIbHUKOB.

oT

JUINH

dopMynHpoBaTh olpeaeeHus
TPUTOHOMETPUUYECKUX  (DPYHKUMHA  TYmbIX U
MPSIMBIX YTJIOB.

BeiBomuTh TEOpEMYy KOCHHYCOB U TEOpEMY

CHHYCOB(C painyCOM OIIMCAaHHOU OKPYKHOCTH).
Pemath TpeyrosbHUKH.

Pemare mnpaxkTuueckue 3agaud, CBOIALIMECS
HaX 0K JICHUIO pa3InYHbIX
TPEYroJIbHUKA

K

DJICMCHTOB
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®opmynia  wIOMAIU
TPEYrojJbHUKA yepes
JIB€ CTOPOHBI U Yroja
MEX]TY HHMH.
dopmyna IJIoIAa
YETBIPEXYTOJIbHUKA

4yepe3 €ro IuMaroHaid Hu
YTOJ MEXy HUMHU.

[IpakTuueckoe
IIPUMEHEHNE
JIOKa3aHHBIX TEOPEM
[IpeoGpazoBanue [Tonstue 0o |OcBauBatb MIOHSITHE npeodpa3oBaHus
o100usL. npeoOpa3oBaHUuHU ox00us.
Merpuueckue nom00wMs. Hccnenosatp OTHOLLIEHUE JIMHEWHBIX
COOTHOLLIEHUS CooTBETCTBEHHBIE aNeMeHTOB  (Guryp Tmpu mnpeodpa3oBaHUU
B OKPY’KHOCTH BIEMEHTHl MOAOOHBIX |momoOus. HaxoauTe mnpumepbl momodus B
(10 9) buryp. OKPY KaIoIel JeHCTBUTEILHOCTH.
Teopema 0 |BeBomure  meTpuueckue COOTHOLLIECHUS
NPOU3BEICHUN MEXIy OTpe3KaMH XOpA, CEeKyluxX U
OTpE3KOB XOpA, |KacaTeJIbHbIX C HCIOJb30BAaHUEM BIMCAHHBIX
TeopeMa 0 |YyrJoB M MOJOOHBIX TPEYroJbHUKOB. PemaTh
IPOU3BEICHUH reOMETpUUYECKUE 3aJaud M 3aJa4d U3
OTPE3KOB  CEKyIIUX, |pEaJlbHOM  KU3HM C  HCIOJIb30BAHHEM
TeopemMa O KBajpare |MOJOOHBIX TPEYTrOJbHUKOB
KacaTeIbHON.
[Tpumenenue B
peleHnn
reOMETPUYECKHX 3324
BexTopsr (12 u) Onpenenenue Hcnonb3oBath BEKTOPHl Kak HaINpaBlICHHBIE

BEKTOPOB, CIJIOKCHHE
U pa3HOCTb BEKTOPOB,
YMHOKEHHE BEKTOpa
Ha YHUCIIO.

OTpEe3KH,  HUCCIEIOBAThH
(mepememienne) W PUBHUECKUI
CMBICJIBI BCKTOPOB.

3HaTh ONpEACNCHUS CYMMBl W Pa3HOCTH

r€OMETPUYECKUI
(cuia)

dusnueckui U |BEKTOpOB, YMHOXXEHMS BEKTOpa Ha YHCIIO,
reOMETPUYECKU I HCCIE0BaTh TEOMETPUUECKUH M (U3HUSCKUN
CMBICII BEKTOPOB. CMBICIIBI 3TUX OIEpPaIHii.

Pasnoxenune Pemiate FEOMETPUUECKHUE 3aa4n C
BEKTOpa 1O JBYM |HCIHOJIb30BAaHHUEM BEKTOPOB.

HEKOJUIMHEAPHBIM PacknanpiBate BEKTOP o JBYM
BEKTOPAM. HEKOJUJTMHEAPHBIM BEKTOpaM.

Koopaunatsel Bexktopa. |Mcnosb3oBarh — CKajdsipHOE  MPOU3BEACHHUE
CkansipHoe BEKTOPOB, BEIBOJUTH €I0 OCHOBHBIE CBOMCTBA.
IIPOU3BE/ICHUE Beruucnate cymMMy, pa3HOCTh U CKaJSIPHOE
BEKTOPOB, €ro |MpOU3BEJICHUE BEKTOPOB B KOOPAMHATAX.
PUMEHEHUE s |llpuMeHsaTh  cKanspHOE  NPOM3BEICHUE IS
HAXOXJEHUSl JUIMH W |HAaXOXJEHUS IJIUH U YIJIOB

YTJIOB.

Pemenne 3amau ¢

ITOMOILIBIO BEKTOPOB.

IIpumenenue

BEKTOPOB JUTSt

penieHust 3a/1a4
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KHMHEMAaTHKU u
MCXaHHUKU

JlekapTOBBI JlexapToBbI OcBauBathb TOHSTHE NPSIMOYTOJIbHOMN
KOOpPJMHAThI Ha | KOOpJAMHATBI TOUYEK Ha |CUCTEMBI KOOPJAMHAT, I€KAPTOBBIX KOOPANUHAT
IIJIOCKOCTH IIJIOCKOCTH. TOYKHU.

(9q) VYpaBHeHne npsAMOW. |BBIBOIUTH ypaBHEHHE NPSIMOM M OKPYKHOCTH.
Vrinosoi Boiaenars moyiHbIA KBaApatr ISl HAXOXKACHUS
ko3 dunmeHT, LEHTpa M paauyca OKpPY)KHOCTH TO €&
TaHI€HC yria |ypaBHEHHUIO.

HaKJIOHa, Pemarp 3agaunm Ha HaXO0XKIEHUE TOYEK
napajuieiabHble U |IepecedyeHHs] NpsIMBIX M OKPYXKHOCTEM C
NEPIEHIUKYIISIPHBIE IIOMOUIBI0 METOAAa KoopauHaT. Mcrnonb3oBarh
MpsIMBIE. CBOMCTBAa YIJIOBOTO KO3(PUIMEHTa NPSIMOI
VYpaBHeHue IIpU pEUIEHWH 337ad, Uil  OIpENeIeHus
OKPYXHOCTH. PacroI0KEHUs IPSIMOU.
Haxoxnenue [IpumensaTsr  KOOpAMHATBHL IIPU  PELLICHUU
KOOpAUHAT TOYEK |FEOMETPUYECKMX M NMPAKTUYECKUX 3ahad, s
nepeceyeHust IIOCTPOEHMUSI MaTEMaTU4YECKUX Mojienen
OKPY’KHOCTH U |pealbHBIX 3a/1a4 («MEeTOJl KOOPIUHATY).
MPSMOM. Meron |Ilonmp3oBaThes s TIOCTPOEHUSL u
KOOpJIUHAT IpU | UCClieI0BaHUI LU(POBBIMU PECYPCAMH.
pelieHnn 3HAKOMUTbBCS C UICTOPUEN Pa3BUTHS TEOMETPUU
F€OMETPUYECKHUX
3az1ad.

Hcnons3oBanue

METOJla KOOpJAUHAT B

MIPAKTUYECKHUX

3aj1a4ax

[IpaBunbHbIE [TpaBunbHBIE DopMyIUpPOBATh ONMPEACICHUE MPABUIBHBIX

MHOTOYTOJIbHUKH. MHOT'OYTOJIbHHUKH, MHOT'OYI'OJIbHUKOB, HAXOJUTb UX JJIEMEHTHI.

JlInHa OKPYXHOCTH BBIYMCIICHUE ux |Ilons3oBarbcs MOHSATHEM JUTUHBI

Y IJIOIIAAb Kpyra. 35IeMEHTOB. Yncio /7 1 |OKPY)KHOCTH, BBEAEHHBIM C  ITOMOILBIO

Beruncnenne JUIMHA ~ OKPY/KHOCTH. |IPaBUJIbHBIX MHOTOYI'OJIBHUKOB, ONPEIEIATh

momanen JHa Oyr'u |4ucio [[, mvHy OyrM U pajuaHHyI Mepy

(8 u) OKPYKHOCTH. yria.

Pannannas mepa yria.
[Tnomanb kpyra u ero
AJIEMEHTOB (CEKTOpa U
CETMEHTA).
Brruncnenue
IUIOIIAACH
BKJIFOUAIOIINX
JJIEMEHTHI Kpyra

Guryp,

[IpoBomauTh mEpexon OT pPaAMAHHOW MEPBI
yTJia K TpajlyCHOM 1 Ha00OPOT.

Ornpenendars mIomaab Kpyra.

BeiBogute  dopmynasr (B TpagycHOW U
paguaHHON Mepe) Juisl JUIMH AYyT, IJI0Iaaen
CEKTOPOB M CETMEHTOB.

Beruncnsate mnomaan Guryp, BKIIOYAOIINX
AJIEMEHTBI OKPY)KHOCTH (KpyTa).

Haxomute mmomanu B 3amayax peaabHOU
KU3HU

JIBMKEHHUs IIIIOCKOCTU [lonarue o nBwxenuu |Pazdbupath  mpuMepbl, WLTIOCTPUPYIOIINE
(6 9) TIJIOCKOCTH. MOHSATHSA  JIBIDKCHHs, IIEHTPOB H  OceH
[TapasnenbHbIit CUMMETPHH.
IIEPEHOC, IIOBOPOT DopMyIMpOBaTh OIIpeACICHUS
cummetpus.  Ocu [apaJuIeIbHOTO MIEPEHOCa, TOBOPOTa U OCEBOU
LEHTPbI CHMMETPUH. CHUMMETpPHUH. BBIBOANTB UX CBOMCTBA, HAXOUTH
IIpocreiimmue HEIIO IBUKHBIE TOYKHU.
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MIPUMEHCHHSI B
pelieHnu 3aaa4

Haxonute 1eHTpl ©W OCH  CHUMMETPHil
npocTermmx Guryp.

[IpumensaTh  mapauieNbHBIA  MEPEeHOC U
CUMMETPHUIO TIPU PEIICHUU TE€OMETPUUECKUX
3a1a4 (pa3oupaTh IPUMEPHI).

Ucnonb3oBathb JUTSt MOCTPOEHUS u
uccieoBaHui H(poBbIE pecypChl

IToBTOpEHUE,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAHUM

(7 9)

IToBTOpEeHue

OCHOBHBIX TOHITHH H
METOZ0B KypcoB 7—9
KJIaccoB, 0000IIcHHE U

cucreMaTru3anus

3HaHuil.  [Ipocteitmme
reoMerpuueckue  ¢Gu-
Typbl U WX CBOMCTBA.

N3mepenune
F€OMETPUUYECKHUX
BEJIMYMH.
TpeyroJbHUKH.
[TapamiensHbie u
MEepIEHIUKYISIPHbIE
MpsIMBIE.
OKpY>KHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHUs. YTl B
OKPY>KHOCTH.
Bnucannsie u
OMHUCaHHbIE
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Tpsamas u
OKPYKHOCTb.
UeThIpEXYroJIbHUKHY.
Bnucanneie u
OIMCaHHbIE
YEThIPEX YT OJIbHUKH.
Teopema Iludaropa
u Hayasa
TPUTOHOMETPHH.
Pemenue o0mmmx
TPEYrOJbHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxkenus. IlomgoOwe.
Cummerpust.
[Imoman..
Brruucnenue
wiomanei. Ihiomaan
MOI0OHBIX uTyp.
JlexapToBbI

OmnepupoBaTh NOHATHUSAMH: (UTYpa, TOUKA,
psimas, yroul, MHOT'OYTI'OJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK,
MeMaHa, OuccekTpuca U BBICOTA
TPEeyrojibHUKa,  MapajulejorpamM,  poMo,
IIPSIMOYTOJIBHHUK, KBaJIpar, Tparnenus;
OKPY)KHOCTb, — KacaTelbHas; paBEHCTBO U
nojgo0ue ¢buryp, TPEYroJbHUKOB;
apajuIeIbBHOCTh U MEPHEHAUKYJISIPHOCTD
IPSIMBIX, YTOJI MEXIY MPSIMBIMHU, CUMMETPHS
OTHOCHUTEJIBHO TOYKM MW MpPSAMOH; JUIMHA,
paccTosiHMe, BEJIMYMHA  yIva, IUI0LAlb,
HEPUMETP.

Hcnonb3oBate (GOpPMYNBI: IMEpUMETpa M|
IIOIAAN MHOT'OYTI'OJIbHUKOB, JUTHHBI
OKPY)KHOCTH U IUIOIIAAM Kpyra, o0béma
IIPSMOYTOJIBHOTO NapaUICIICIINAIIEA.
OnepupoBaTh MNOHATUAMU: HPSIMOYIOJIbHAS
cucTeMa KOOPIMHAT, BEKTOp; HCIOJIb30BaTh
9TU TOHATHA Ul NPEACTABICHUS NAHHBIX U
pelmeHust 3ajad, B TOM 4YHCIE M3 JPYTux
yueOHBIX mpenmeroB. Pemarts 3amaun  Ha
IIOBTOPEHUE OCHOBHBIX IIOHATHUH,
WUIIOCTPALMIO CBA3EH MEXAY pa3IuYHbIMU
qacTsMU Kypca. BpiOupare wmeron s
peLeHMs 3a1a4H.

Pemarts 3agaun U3 OBCETHEBHOM KU3HU
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KOOP/AMHATBI Ha
IJIOCKOCTH.

BexkTopsl Ha
TJIOCKOCTH

BepositHocTh M cTatucTuka(34 yaca)

[ToBTOpenue kypca 8
KJlacca
(4 1)

IIpencraBienue
TaHHBIX. OnucaTenbHas
cratuctuka. Onepauuu
HaJl COOBITUSAMU.
He3aBucumocTtn
COOBITHI

[loBTOpsATE  M3y4eHHOE U
CUCTEMY 3HAHUM.
Pemate  3amadu
ONMCAaHUE JAHHBIX.
Pemars 3aa4u Ha HAaXO0XKICHUE
BEPOATHOCTEH OOBEIUHEHHS U IepeceueHUs
COOBITHI, B TOM UYHCIE HE3aBUCHUMBIX, C
UCIIOJIb30BaHUEM TpaUYeCcKuX MpeCcTaBICHUN
U JIepeBa CIIy4alHOTr'O OIBITA.

Pemate 3a7a4u Ha MIEPEYHCIICHHUE
KOMOMHAIM (Yucia MEepecTaHOBOK, YHCIA
COUYCTAaHM), Ha HAXOXKJECHHE BEPOSTHOCTEH
COOBITUI C MpPUMEHEHHEM KOMOHMHATOPHKH, B
TOM YHCJIE C WCIOJIB30BAHUEM TPEYrOJIbHUKA
[Tackansa

Pemarp, mpumeHsisi KOMOWHATOPUKY, 3aJa4u
Ha BBIYMCIIEHUE BEPOATHOCTEH, B TOM YHCIIE C
MOMOUIBIO 3JEKTPOHHBIX TabMUI] B XOJze
MPAKTUYECKON pabOThI

BBICTPpAanBaTh

Ha MNpCaACTaBJIICHUC n

I'eomerpuueckas
BEPOSITHOCTh

(4 1)

['eomerpuueckas
BEPOSITHOCTb.
CryqaifHbIT BBIOOD
TOYKH M3 (QUTYpBI Ha
TUIOCKOCTH, U3 OTpPEe3Ka,

OcBauBatb MOHSTHE TEOMETPUUECKON
BCPOATHOCTH. Pemrats 3a1a4yi Ha HaXOXICHHUC
BEPOATHOCTEM B OMNbITAX, MPEICTAaBUMBIX Kak
BBIOOp TOYEK U3 MHOTOYTOJIBHHMKA, Kpyra,
OTpe3Ka WJIH JAYTU OKPYKHOCTH, YHCIOBOTO

U3 AYTH OKPY’)KHOCTH | IPOMEXKYTKa
UcnbiTanusa bepryinu UcnbiTanue. Ycnex OcBauBatb TIOHSATHS: HCIIBITAHUE,
(69) u Heynaya. Cepus |3JeMeHTapHOE COOBITHE B MCHBITAaHUM (yCIeX
UCIIBITAaHUH JI0 |M Heyjnaya), cepHsl HCHbITaHHH, HACTYIUICHHE
NIEPBOTO ycmexa. |MepBOro ycmexa (Heynauu), cepust UCIbITAaHUN
UcnbiTanus bepnynu.
bepuymn. Pemate 3a7a4u Ha HaxXO0XICHUE
Beposaraoctu BEPOSITHOCTEH COOBITHII B CEpUU HMCTIBITAHUNA
COOBITUM B cepuu |0 TEpBOro ycmexa, B TOM 4YHCIE C
UCIIBITAaHUI MIPUMEHEHNUEM bopMyIib CYMMBI
bepnymnu. reOMETPHUUYECKOM POTrPECCUHN.
[IpakTnueckas Pemrats 3amaun Ha HAX0KIEHUE BEPOSTHOCTEM
paboTta HIIEMEHTAPHBIX COOBITHH B CEPUHM HCIBITAHUH
«McnpiTanus bepHymn, Ha Haxo0XJIEHHE BEPOSATHOCTH
bepnymm» ONpENEIEHHOI0 YHuClla YCIEXOB B  CEpUH
ucnbiTanuii  bepuymnmu.  M3ywate B xoze
NpaKTUYeCKOH paboThl, B TOM 4HCIE C

IOMOLIbIO LU(POBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEpUU UCIIbITaHUN bepHyiuu

Cny4aiiHass BeIU4MHA
(6 9)

CnyyaliHasi BeJIMYMHA
u pacripesiesieHue
BEPOSATHOCTEI.
Maremarnueckoe

OcBOUTh TOHATHS: Ciy4yalHash BeEJIWYHWHA,
3HAYEHUE CIIy4alHON BEJINYHHBI,
pacnpenesieHlue BEpOsITHOCTEM.

N3ydats 1 00CyXIaTh MPUMEPhl TUCKPETHBIX
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OKUJAHUE U JUCIIEPCUs
CIIy4YallHOM BEJIUYMHBI.

[Tpumepsr
MaTeMaTU4eCcKoro
0KMJIaHUS KaK
TEOPETUYECKOTO
CpeIHero 3HAYECHUS
BEJIMYMHBI.

[lonatne o0 3akoHe
OOJIBIINX quCces.
Nsmepenue
BEPOSTHOCTEN c
MTOMOIIIBIO 4acToT.
IIpumenenue 3aKOHA

OOJIBIIINX YHCENT

U HETPEPBIBHBIX CIy4YalHBIX BEJIHYUH (POCT,
BEC YEIIOBEKA, YHCICHHOCTh HACEIICHUSI, IPYTUE
W3MCHYMBBIC BEJMYMHBI, pacCMaTpPHBABIIHECS
B KypC€ CTATUCTHKH), MOJCITBHBIX CITy4aifHBIX
BEIMYMH,  CBS3aHHBIX CO  CIy4allHBIMH
ombiTaMud  (OpocaHWEe MOHETBI, HIrPaTbHOMN
KOCTH, CO CITyd4allHbIM BBIOOPOM U T. I1.).

OCBaI/IBaTB ITIOHATHUA: MATEMATHYCCKOC
OKUIaHue Cly4yaiHOH BEJINYHNHBI KakK
TEOPETUUECKOE CpeHEe 3HAUYCHUE, JUCIICPCHS

CIy4yallHOM BEJIMYMHBI KaK aHajor AUCIEPCHHU
YHCIIOBOTO HAabopa.

Pematp 3a7aun Ha BBIUHCIIEHUE
MaTEMaTHYECKOr0 OKUJAHUS M JUCIIEPCHU
JMCKPETHOM  CIy4allHOW  BEJIMYMHBI IO
3alaHHOMY pacCIpe/ieJIeHHI0, B TOM YHCIIE
3ajay, CBSI3aHHBIX CO CTPaxOBaHUEM U
JIOTEpEsIMHU.

3HaKOMHUTbCA C MAaTEeMaTUYECKUM OXHJIaHHEM
U JMCIIEPCUEN HEKOTOPBIX pPACIpenciiCHUuN, B
TOM YHCIE paclpeaeaeHus CIIy4yaliHOM
BEJIMUMHBI  «UUCJO  YCIEXOB» B  CEpPUH
ucnibiTanui  bepuymm.  M3ydare  4dacroty
COOBITUSI B  TOBTOPSIONIMXCS  CIIy4alHBIX
OTIBITAX KaK CIy4YailHylO BEJINYHHY.
3HAaKOMHUTBCA C 3aKOHOM OOJBIIMX YHCeN (B
dopme bepHymnu): mpu OONBIIOM YHCIE
ONBITOB 4YacToTa CcOOBITUA ONM3Ka K €ro
BEPOSATHOCTH.

Pemate 3a1aun Ha U3MEpPEHUE BEPOATHOCTEH C
noMoOIIbI0 4acToT. OOCyXIaTh poONb 3aKOHA
00NbIIMX YKcel B OOOCHOBAHUM YacTOTHOTO
METO/1a U3MEPEHHMSI BEPOSITHOCTEH.

OOcyxnarb 3aKOH OONBIIMX YHCET Kak
MPOSIBJIEHUE CTATUCTUUYECKOM YCTOMYMBOCTHU B
M3MEHYMBBIX SIBIICHUSX, POJIb 3aKOHA OOJBIINX
YyKCcell B IPUPOJIE U B )KU3HU YEIOBEKA

O0o01IEHHE,
(10 9)

KOHTPOJITb

[IpeacraBienue
MaHHbIX. OnucarenbHas
CTaTUCTHKA.
BeposaraocTtb
CIIy4aliHOTO
DNeMEeHThI
KOMOMHATOPHKH.
Crny4JaifHble BeTHYUHBI U
pacripenenenus

COOBITHSL.

[ToBTOpSITh ~ WM3y4EHHOE U
CUCTEMY 3HAHUU.

Pemate 3a1aun Ha IPEICTABICHUE U ONIUCAHKUE
JTAHHBIX.

Pemiate 3amaun Ha HaXOXIACHUE BEPOSTHOCTEH
COOBITHH, B TOM YHCIE B ONBITAX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITHUSIMH, BEpOSTHOCTEH OObEAMHEHUS U
nepeceyeHusi COOBITUM, BEIYMCIATE BEPOSATHOCTH
B OIBITaX C CEPUAMHU CITYYalHbIX UCIIBITAHUN

BBICTpanuBaTh
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