Myunuunaasnoe 6iojprernoe obmeofpazoparesbnoe YupexKienne
«FMumpazus Ne 14»

OBCYIALHO W NPHIATO

TREPIKARID
Ha 3ace a1 usnazua No 14y
HIKOARHOTO METOAMMECKOr0 ODLeIMHCHUE YunTecH 72 S5 M.B. Kypreer
CCTECTBEHHO-HAYHHOID 1M TIPEIMETOR R «3 1 » anryera 2022r.
Iporokon or «30» anryera 20221, No | No 781
PaBGouast nporpamma
yuebnoro npeamera «MaremaTHkay
Ha YpPOBE€Hb OCHOBHOI'O odutero 06[)83088}"48
Ha 2022/2023 yuebusliii roj
Cocrassrenn:
Cuicoesa A.B,

YUHTCIIh MATEMATHKH
Cayoastnkora HLA.

YHHTCIb MATEMATHRH

1epeoi KBaHPHKALHONIOH KaTeropH#

2022 ron



HHOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo mpeaMeTy OCHOBHOTO 00miero oOpa3oBaHusi pazpaboTaHa B COOTBETCTBUU C
TpeboBanusMU DeepanbHOro rocyIapcTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus (OPI'OC OOO) ¢ yu€roM OCHOBHOW 00pa30BaTEIBHON MPOTrPAMMBI OCHOBHOTO OOIIETrO
obpazoBanus (OOIT OOO) u paboyeit mporpaMMbl BOCITUTAHHUS.

OBIIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

PaGouas mporpamma o mMaremartuke s ooydaronuxcs 5—9 kiaccoB pazpaboTaHa Ha OCHOBE
®denepalibHOTO TOCYIaPCTBEHHOTO0 00Pa30BaTEIBLHOTO CTaHIAPTa OCHOBHOTO OOIIEro oOpa3oBaHUs C
Y4€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEABSBIAEMbIX K MATEMaTHUECKOMY 00pa30BaHUIO, U
TpaauLUd  POCCHUHCKOro oOpa3oBaHHs, KOTOpble OOECIEeYMBalOT  OBJAJCHHUE  KIIOUYEBBIMU
KOMIIETEHIMSIMH, COCTABIISIOLIMMU OCHOBY IS HEIPEPHIBHOTO 00pa30BaHMsI U CAMOPA3BUTHS, A TAKIKE
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U TI03HABAaTEIbHOIO pa3BUTHUs oOyuaromuxcs. B
paboueii mporpaMMe ydTeHbI UCH U MOJI0KeHHU KOoHIen iy pa3BUTHS MAaTEMaTHYECKOTO 00pa30BaHUS
B Poccuiickoit ®enepanuu. B smoxy uudpoBoit TpaHchopmanuu Bcex cdep UemoBeuecKon
NESTeTbHOCTH HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3  0a30BoOi
MaTeMaTUYeCKOU MOATOTOBKU. ¥YKeE B IIKOJIE MaTEMATUKA CIYKUT OIOPHBIM MPEIMETOM I U3yUEHUs
CMEXHBIX JHUCLUHUIUIMH, a TOCJE IIKOJbl pPeaJbHOW HEOOXOAMMOCTBIO CTAHOBUTCS HEIPEPBIBHOE
oOpa3oBaHue, 4YTO TpeOyeT MOJHOICHHON 6a30BOi 0011e00pa30BaTeIbHON MOATOTOBKH, B TOM YUCIIE U
MaTeMaTHYeCKOH. ITO 0OYCIOBIEHO TE€M, YTO B HAIIM JHU PACTET YHUCIO MPO(GECcCHid, CBA3aHHBIX C
HEMOCPEACTBEHHBIM MPHUMEHEHHEM MaTeMaTuKU: U B cdepe SKOHOMHKM, U B Ou3Hece, U B
TEXHOJIOTUIECKUX 00IACTSIX, U JasKe B TYMaHUTApHBIX cepax. Takum 0O6pa3om, Kpyr MIKOJIHHUKOB, IS
KOTOPBIX MaTEMAaTUKa MOXET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIUPSAETCA.

[IpakTryeckass MOJE3HOCTh MAaTEeMAaTHUKW OOYCIIOBJIEHA TEM, YTO €€ MPEJAMETOM SBIISIOTCS
(dbyHIaMeHTalIbHBIE CTPYKTYpbl HAaIler0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIC
OTHOIIEHUS OT MPOCTEHUIINX, YCBAUBAEMBIX B HENOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXKHBIX,
HEOOXOIUMBIX JIJIsl Pa3BUTHUS HAYUHBIX M IPUKIATHBIX UJei. be3 KOHKPEeTHbIX MaTeMaTUYECKUX 3HAHUN
3aTpyJHEHO TIOHUMaHWE TMPUHLUIIOB YCTPOMCTBA U HCIIOJIb30BAHHUSA COBPEMEHHOM TEXHHUKH,
BOCIIpUATHE M MHTEpIpeTalus pa3HOOOpa3sHOM COIMAIbHOW, 3KOHOMUYECKOH, MOJUTHYECKON
uHpopmanuu, Mano3pPexTuBHA MOBCEIHEBHAS MPAKTUYECKas NeATeIbHOCTh. Kak1omy 4enoBeKky B
CBOEH XU3HU IPUXOJIUTCS BBIIOJHATH PAcU€Thl U COCTABIATH AJTOPUTMBI, HAXOAUTHh U IPUMEHSTH
(dbopMyIibl, BialeTh NPAKTUYECKUMU NMPUEMAMH T€OMETPUUYECKUX M3MEPEHUN M MOCTPOEHUM, YUTATh
uHpOpMalLMIO, MPEJACTaBICHHYI0 B BHJE TaOiul, AdarpaMM M TpadUKOB, XUTh B YCIOBMSX
HEeoMNpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CllydallHbIX COOBITHH.

OnHOBPEMEHHO C paciIupeHueM chep NpUMEHEHUs MaTeMaTHUKH B COBPEMEHHOM OOIIeCTBE
Bc€ 0oJiee BayKHBIM CTAHOBUTCS MAaTEMaTHUECKHI CTHIIb MBIIIJIEHUS, TPOSBIISIOLINIICS B ONIPeIeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce n3ydyeHuss MaTeMaTHKU B apCeHal IPUEMOB U METOJOB MBILUIECHUS
YeJlI0BeKa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHAYKLUS U ASTyKIUs, 0000IIeHNe U KOHKPETU3alus,
aHaM3 M CHHTE3, KJIacCUpUKalMg M cUcTeMaTu3alus, aOcTparupoBaHue M aHajorus. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKIIOUEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKUX
MOCTPOCHMH, CHOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpMYIHpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXJIEHHsI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIIEHHE. Beayias poib NpuHaaIeKUT MaTeMaTHKe
U B (hOpMUPOBAHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUIEHUS U BOCIIMTAHUU YMEHUHN JIeHCTBOBATh
M0 33JaHHBIM AJITOPUTMaM, COBEPILEHCTBOBaTh M3BECTHbIE M KOHCTPYMPOBATh HOBBIE. B mpormecce
peleHus 3a/1a4 — OCHOBOW y4eOHOW JesITeIbHOCTH Ha YPOKaX MaTeMaTUKU — PAa3BUBAIOTCS TaKXkKe
TBOpUYECKas U MPUKIIATHAS CTOPOHBI MBIIIIJICHUS.

OOyuenne wmaremMaTHKe Ja€T BO3MOXHOCTh pa3BUBaThb Yy OOYYaIOUIMXCS TOYHYIO,
paloHaIbHYl0 U HWH(OPMATHBHYIO peub, yMEHHME OTOMpaTh Haubosiee MOAXOJALINE S3BIKOBBIE,
CUMBOJIMYECKHE, rpapuueckre CpeacTBa A BRIPAKEHUSI CYKJIEHUHN U HAIJIATHOTO UX MPECTABIICHUS.

Heo6x0auMbIM KOMITOHEHTOM 0011IeH KyJIbTYPHI B COBPEMEHHOM TOJIKOBAaHHH SIBIIETCS o0111ee
3HAKOMCTBO C METOJIaMU TO3HAHMS JEHCTBUTEIBHOCTH, MPEJCTaBICHHE O MpeIMeTe U MeTojax



MaTeMaTHKH, UX OTJIMYHUA OT METOJIOB IPYTHX €CTECTBEHHBIX M TYMaHUTAPHBIX HAayK, 00 0COOCHHOCTSIX
NPUMEHEHUS MaTeMaTUKH JUIsl PpEIICHUS Hay4YHbIX M TNPHUKIAJHBIX 3a7a4. TakuMm o0paszom,
MaTeMaTH4ecKoe 00pa3oBaHHe BHOCUT CBOI BKJIaJ] B (POPMHUPOBAHKE OOIIEH KyIbTYphI YeIOBEKa.

H3yyeHne MareMaTMKU TaKKe CIIOCOOCTBYET OSCTETHUECKOMY BOCIUTAHUIO YEJIOBEKa,
HNOHMMAHHUIO KPacoThl M H3SIIECTBA MATEMAaTHUCCKUX PACCYKACHHH, BOCHPHUITUIO F€OMETPHYCCKUX
(bopM, YCBOCHHIO HJICH CUMMETPHH.

HEJW 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O TIPEJIMETA
«MATEMATHUKAY. 5-9 KJIACCbI
[TpuopuTeTHBIMH LIENIIMU O0YYEHHUSI MaTeMaTHKE B 5—9 Kiaccax sBISIOTCS:

1. ®opMupoBaHMe  I[EHTPAIbHBIX  MaTEeMATUYECKUX  MOHATUHA  (YUCIIO,  BEJIMYHUHA,
reoMeTpuueckas Qurypa, TepeMeHHas, BEpPOSATHOCTh, (YHKIHS), O0OECIeUYNBAIONINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOr0 00pa3oBaHus 00yUarOIINXCS;

2. HOI[BGI[GHI/IG 06yqafoumxc;1 Ha OOCTYIMHOM JIA HUX YPOBHC K OCO3HAHHUIO B3aUMOCBA3U
MaT€MaTUKN U OKPYXAKIIETO MHpa, IOHUMaHUC MAaTEMAaTHKHU KaK 4aCTHU 061116171 KYJIbTYPbI
YCJI0BCUYCCTBA,

3. PasButue HWHTCJUICKTYAJIbHBIX U TBOPUCCKUX CIIOCOOHOCTEMN o6y11a101m/1xc51, IMO3HaBaTEJILHOM
AKTUBHOCTH, UCCJIICAOBATCIbCKUX YMGHHfI, KPUTHYHOCTHU MBIIJICHHA, MHTECPCCAa K U3YUCHUTIO
MaTEMAaTUKU,

4. ®opmupoBaHue (YHKIMOHATHHON MaTEeMaTH4YEeCKOH TpPaMOTHOCTH: YMEHHs Paclo3HaBaTh
IPOSIBJICHUS MaTeMaTHMYeCKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJIbHBIX
KU3HEHHBIX CHUTyallUsX W MpPU HU3YYEHUU JPYTUX Y4EOHBIX IPEIMETOB, IMPOSIBICHUS
3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMYIMPOBATh UX Ha S3bIKE MATEMAaTUKH M CO3/1aBaTh
MaTeMaTHUYeCKUE MOJEIH, IPUMEHSITh OCBOCHHBI MaTeMaTHYECKUM amnmapaT JJisl pelieHUs
[PAKTUKO-OPUEHTHUPOBAHHBIX 3a/a4, MHTEPIPETUPOBAaTh U  OLEHMBATH I1OJIyYEHHbIE
pe3yJIbTaThI.

OcHOBHbIE JTUHUM COZEpKaHUs Kypca MareMaTHkKH B 5—9 kiaccax: «Huciaa U BBIYHUCICHUAY,
«Anrebpa» («AnreOpanyeckre BBIpRKEHUS», «YPaBHEHUS H HEPAaBEHCTBA»), «DyHKIHNY,
«"eomerpus» («I'eomerpuueckue GUrypsl U X CBOMCTBay, «M3MepeHne reOMETPUUECKUX BETUUUHY),
«BeposiTHOCT U cTaTHcTUKa». JlaHHBIE TMHUM PAa3BUBAIOTCA MapajliebHO, KaKasi B COOTBETCTBUH C
COOCTBEHHOW JIOTMKOW, OJIHAKO HE HE3aBMCHMO OJHAa OT JApPYrod, a B TECHOM KOHTAaKTe H
B3aumojeiictBuu. Kpome 3Toro, ux o0beIuHAET JIOTHYECKasi COCTABIISAONIAs, TPAAUIMOHHO IpUCYILas
MaTeMaTUKE M MPOHU3BIBAIOLIAs BCE MAaTEMAaTHUECKHE KypChbl U COIEPXKATEIbHBIE JIMHHM.
ChopmynupoBanHoe B DepepaqbHOM TOCYIapCTBEHHOM O0Opa30BaTEIbHOM CTaHIApTe OCHOBHOTO
ob1ero oopazoBaHus TpeOOBaHHE «yMETh ONEPUPOBATH MOHATHIMU: OIIpeesIeHHe, akChoMa, TeOpeMa,
JI0Ka3aTeJIbCTBO; YMEHHUE PacliO3HAaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, IPUBOIUTE MPUMEPHI U
KOHTPIIPUMEDPBHI, CTPOUTH BBICKa3bIBaHMS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM KypcaM, a
(hopMHpOBaHNE JJOTUYECKUX YMEHUH paclpeiesiseTcs [0 BCEM rojiaM 00y4eHHsI Ha YpOBHE OCHOBHOTO
obmero oOpazoBanus. CojnepxaHue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM
OocBOeHHUsl padouell ImporpaMMbl, paclpeAeNEéHHbIM [0 TojJaM OOYYeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oMm, 4yTOOBI KO BCEM OCHOBHBIM, IMPHHLUUIHAIBHBIM BOIpocaM oOydaroluecs oOpalaiuch
HEOJIHOKPAaTHO, 4YTOObI OBJaJIEHHE MaTeMaTHMYECKUMU MOHSITHSIMH M HaBbIKAMHU OCYIIECTBISIOCH
MOCJIEeI0BATENbHO M MOCTYIATENIBHO, ¢ COOMIOCHUEM MPUHIIMIIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOUAJINCh B OOIIYI0 CHUCTEMY MaTeMAaTUYECKUX MPEICTaBICHUN OOydaromMxcs, paciiupss u
yriyomsis e€, o0pasys MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IPEIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE
B cooTBeTcTBHM C cDe)Iepa.]'H)HBIM roCcyaapCTBEHHBIM O6p330BaTeJ'H)HI>IM CTaHJapTOM OCHOBHOI'O
obmero oOpa3oBaHUS MaTeMaTHKa SBISETCS OO0S3aTeNbHBIM MPEIMETOM Ha JaHHOM YpOBHE
oOpaszoBanus. B 5-9 knaccax y4ueOHbI nmpeamer «MareMaTuka» TpaJWLMOHHO M3y4aeTcs B paMKax
CIIEAYIOMIMX y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «MaremaTnka», B 7-9 kiaccax — KypcoB
«Anrebpay (BKJIHOYast 3JIEMEHTHI CTATUCTUKU U TEOPUH BepOsITHOCTEN) U «I eoMeTpusi».



Hacrosimeit mporpammoii mpeaycMaTpuBaeTcsl BBIACICHHE B Y4eOHOM IUIaHE Ha HW3Yy4YCHUE
MaTeMaTHKU B 5-6 kiaccax 5 y4eOHBIX 4acoB B HEIENIO B TEUCHHE KaXKIOro roga odydenus, B 7-9
KJIaccax 6 y4eOHBIX 4acOB B HEJIEIO B TCUCHUE KAXKIOTO ToJ1a O0ydeHHs, Bcero 952 yueOHbIX yaca.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O IMPEJIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne ydyeOHOro npeamera «MaTeMaTuka» JODKHO 0OecleurnBaTh AOCTHKEHHE HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CIEAYIOUIMX JHUYHOCTHBIX, METAlpeAMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MporpaMMbl ydeOHoro mpenmera «MarteMaTHKa
XapaKTepU3yIOTCA:

IlaTpuoTnyeckoe BOCHUTAHME: TIPOSIBICHHEM HHTEpPECa K NPOIUIOMY M HACTOSIIEMY
pocCHIiCKON MaTeMaTHKH, LIEHHOCTHbIM OTHOLIEHMEM K JIOCTUKEHUSAM POCCUHCKUX MATEeMaTHKOB U
POCCUMCKOM MaTe€MaTU4YeCKON IIKOJbI, K HMCIOJIb30BAHUIO JTHUX JOCTHIKEHUW B JIPYTUX HayKax M
IPUKIIAJHBIX cepax.

I'pazxknanckoe W YXOBHO-HPABCTBEHHO€ BOCHUTAHHME: TOTOBHOCTBIO K BBIITOJHEHHIO
00513aHHOCTEH IpaXklaHMHA U peai3aluy €ro Ipas, MPEACTaBICHUEM O MAaTeMaTHUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHH, MPOLEAYP TPaKIAaHCKOrO 00mecTBa (BBIOOPEI,
OIPOCHl U Tp.); TOTOBHOCTbIO K OOCY)XICHHIO 3THYECKUX IPOOJIEM, CBS3aHHBIX C MPAKTHUECKUM
NPUMEHEHHEM JIOCTH)KCHUH HAyKH, OCO3HAaHHEM BAXXHOCTH MOPAIBHO-ITHYECKHX TPHHIUIOB B
NesTeIbHOCTH YYEHOTO.

TpynoBoe BocmUTaHHMe: YCTAHOBKOM Ha aKTHBHOE YYacTHE B PEHICHUH MPAKTHUYECKUX 3a7ad
MaTeMaTHYeCKOM HaNpaBiICHHOCTH, OCO3HAHHMEM BaXHOCTH MAaTeMaTH4ecKoro oOpa3oBaHUs Ha
NPOTSDKEHUM BCEH OJKM3HM IS YCHEITHOW NPOQEeCcCCHOHATBHON NEATETbHOCTH W PAa3BUTHEM
HEOOXO/JUMBIX YMEHMH; OCO3HAaHHBIM BBIOOPOM U HOCTPOCHMEM HWHAWBUIYAIBHOW TPAaeKTOPUU
00pa3oBaHMs U )KU3HEHHBIX IJIAHOB C YUETOM JINYHBIX HHTEPECOB M 0OLIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHNe: CTIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHHH, pPacCyKIEHWH; yMEHHUIO BHJETh MaTeMaTHUECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAY4YHOT0 MO3HAHHWS: OPUCHTAIIMEH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY
HAyYHBIX MPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YeJIOBEKa, MPUPOJIBI U OOIIECTBa,
MMOHWMaHHEM MaTeMaTHYeCKOH HayKH KakK c()epbl YeITOBEUYECKOM e TeIbHOCTH, ITANOB € pa3BUTHS U
3HaYMMOCTH JUIsI Pa3BUTUS LMBUJIM3AIMU; OBJAJCHUEM S3BIKOM MaT€MaTHKH W MaTeMaTH4eCKOH
KyJIbTypOH KaK CpeACTBOM IIO3HAHUS MUPA; OBJIAJICHHEM MTPOCTEUIITMMH HaBBIKAMH HCCIIEIOBATENbCKOM
JesITeTbHOCTH.

duznyeckoe BOCHUTAHHE, (POPMHUPOBaAHHE KYJbTYPbl 310POBbS M 3SMOLHMOHAJIBLHOIO
0J1aromoJIy4nsi: TOTOBHOCTh NPUMEHSATh MaTeMaTHYECKUEe 3HAHHS B MHTEpecax CBOEro 370POBb,
BEJICHUS 370POBOT0 00pa3a )KU3HHU (310pOBOE MUTaHKUE, COATAHCUPOBAHHBINA PEXXUM 3aHATHI U OT/IHIXA,
peryisipHas (¢u3ndecKkas akKTHUBHOCTb); CPOPMHPOBAHHOCTh HaBbIKAa pe(IeKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TAKOT'O K€ MIPaBa JIPyroro 4eiaoBeKa.

JKOJI0rHYeCKoe BOCIMUTAHME: OPUEHTALMEH Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HaHWUU 7
peleHust 3a/1a9 B 00JIACTH COXPAHHOCTH OKPYXKAFOIIEH Cpelibl, TUIAHUPOBAHUS TTOCTYITKOB M OIIEHKH UX
BO3MOJKHBIX TOCJEJICTBHM NIl OKPY)XKAIOLIEH Cpeabl; OCO3HAHMEM IJI00AJbHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U TTYTEH WX PEIICHHUS.

JInyHOCTHBIE  pe3yJbTaThl, oO0eclne4YUBAOIIUE  AJANTALMI0  oOydawuierocsi K
U3MEHS IOIMMCS YCJIOBUSAM CONMAJILHON U MPUPOTHOM Cpelbl:

1. ToTOBHOCTBIO K JECWCTBUSM B YCIOBHSX HEOIPENEJIEHHOCTH, TMOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IEATEIbHOCTD, B TOM YHCIIE YMEHHUE YUUTHCA Y IPYTHX
Jo/IeH, MpUOOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHLIUH U3
OMBITA JPYTHUX;



2.

Heo6xomumMocThio B OpMHUPOBAHWM HOBBIX 3HAHWM, B TOM 4ucCie (GOPMYIHPOBATH HJICH,
IIOHATHUA, TUITIOTC3bI 06 06’b€KTaX U ABJICHUAX, B TOM YHCJIC PAHCC HC U3BCCTHBLIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CriocoOHOCTHIO OCO3HABaTh CTPECCOBYIO CUTYallMIO0, BOCHIPUHUMATH CTPECCOBYIO CUTYalLHIO
KaK BbI30B, TPeOYIONIMI KOHTpMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U JEHCTBUS,
(bopMyIHpOBATH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHUSI IMPOrpaMMbl ydeOHOro mpenmera «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU MO3HABATEIILHBIMU JCHCTBUSIMHU, YHHUBEPCATHHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMU M YHUBEPCATbHBIMH PETYISATHBHBIMH JICHCTBUSMHU.

YHuBepcalbHbIC IO3HABaTEIbHBIC JCHCTBUS oOecneunBarOT (OPMUPOBaHHE  0A30BBIX
KOTHUTHBHBIX TPOILIECCOB, OOyYaromuXcs (OCBOSHHE METOJIOB TIO3HAHUS OKPYKAIOIIETO MHUPA;
MIPUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEIbCKUX OMepaIuil, yMeHui padotaTsh ¢ nHopmanuei).

Ba3oBble Jjornueckue aeicTBHA:

1.

6.

BreIsSBISTE W XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOUICHUM MEXAY MOHITUSIMH;, (OPMYIUPOBATH ONpPEICICHUs TOHATHI;
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKALMU, OCHOBAHHS JJsi OOOOHICHUS H
CpPaBHEHUS, KDUTEPUHU IIPOBOJAMMOTO aHAIIN3A;

Bocnpunnmare, QopMmynupoBaTh W TpeoOpa3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00ILUE; YCIOBHbIE;

BeIIBIATE MaTeMaTHYECKHE 3aKOHOMCPHOCTH, B3aUMOCBA3UM U IPOTHUBOPCUHSA B (1)aKTaX,
JAHHBIX, HAOJMIOJEHUAX U YTBEPXKACHUAX; MpeUlaraTb KPUTEPUU JUISL  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JlenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKJIFOUSHHUH 10 aHAJIOTUH;

Pa30bupath nokazarenbCTBa MaTeMaTUYECKUX YTBEPXKICHHM (MpsiMble U OT IMPOTUBHOTO),
IIPOBOJAUTH CAMOCTOATEIBHO HECJIOXHBIE JIOKA3aTeNbCTBA MAaTEMaTHYECKUX (aKTOB,
BBICTpAaWBaTh apryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPHOPUMEPHI; OOOCHOBBLIBATH
COOCTBEHHBIE PACCYXKICHNUS;

BeiOupate criocob peuienus yueOHON 3aa4uu (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BbIOMpaTh HanOoJIee MOIXOIAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeLCKHeE JeliCTBHA:

1.

Hcnonp30BaTh BONPOCH! KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS; (GOPMYyIHUPOBATH
BONpPOCHI, (PUKCHUPYIOIIME MPOTHBOpEUYHe, MpoOJIeMy, CaMOCTOSTENbHO YCTAaHAaBIMBATh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

[IpoBOANTh MO CaMOCTOSITENIBHO COCTABICHHOMY TUIaHY HECIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE WCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKoro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXIY COOOI;

CamocTtosTenbHO (GopMyIHpoBaTh 000OMICHUS W BBIBOJBI 1O pe3yibTaTaM MPOBEASHHOTO
HaOII0/IeHNs1, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOMYYEHHBIX PE3YIbTAaTOB, BHIBOJOB
H 0000IIeHNUH];

HpOPHOSI/IpOBaTB BO3MOJXXHOC pa3BUTHUC MTPOLECCA, a TAKIKC BBIABUT'ATb MPCAIIOJIOKCHUSA O €TO
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanmeii:

1.

BEIIBAATE HEJOCTAaTOYHOCTh U N30BITOYHOCTD I/IH(I)OpMaIII/II/I, JaHHBbIX, H606XOJII/IMI)IX JJIA
PCLICHUSA 3a1a4U;

BriOupats, aHanm3upoBaTh, CHCTEMATH3UPOBATh M HWHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

Breibupate Qopmy mnpencrtaBieHus UHGOPMAlUMU U WLUIIOCTPUPOBATH peIllaeMble 3aJauyu
cXeMaMH, AMarpaMMaMu, HTHOHM rpadukoil 1 uX KOMOUHAIMSIMU;



4.

OnenuBaTh HaAEKHOCTh WHGOPMALMU IO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEJIEM WU
c(hOpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

VYHHUBepcallbHble KOMMYHUKAaTHBHbIE IEHCTBHSI 00€CIIeUnBalOT CHOPMUPOBAHHOCTD COLIMATIBHBIX
HABBIKOB 00yYarOIINXCS.
OO01menmne:

1.

Bocnpuaumare u (HopMyIHpoBaTh CYXACHHS B COOTBETCTBHH C YCIOBUSMU W IEISIMH
OOlIeHHUSI; SICHO, TOYHO, PaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS MO XOJAY pEUICHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYyUYECHHBIN
pe3yIbTarT;

B xome oOcyxaeHus 3amaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pelaeMoil 3a1auu, BICKa3bIBaTh UJIEH, HALICJICHHBIC HA TIOUCK PEIICHHUS; COIIOCTABIATh CBOU
CYXXJIEHUS C CY)KICHUSAMU JIPYTUX YYACTHUKOB IMAJIOTa, 0OHAPYKUBATh PA3INYHE U CXO/ICTBO
MO3ULIMI; B KOPPEKTHOU (hopMme (popMyIupoBaTh pa3HOIJIACUS, CBOM BO3PaKEHMUS,;

Hpe[[CTaBJIHTB pPE3yjbTaThl PCUHICHUA 3ada4dd, OSKCICPUMCHTA, HCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPaTh (OpMaT BBICTYIUICHUS € Y4ETOM 3aiad IMPE3CHTAUUH H
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyannuecTBo:

1.

[lonumarh ¥ KCIOJIB30BAaTh MPEUMYIIECTBA KOMaHJHOW M WHIUBUAYalIbHOW pabOThHI IpU
pelleHnr y4eOHBIX MaTeMaTU4YecKuX 3aJad; MPUHUMATH 1€ COBMECTHOM NeATeIbHOCTH,
IUIAHUPOBATh ~ OPTaHW3AI[MI0  COBMECTHOW  paboOThI, paclupenensTbh BHABI  paboT,
JIOTOBApUBATHCSA, OOCYXKIATh MPOLIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX
JTIIOJICH;

YyacTtBoBaTh B IpynmoBbIX (opmax paboTsl (0OCykIeHus, 0OMEH MHEHHSIMH, MO3TOBBIE
MITYPMBl U JIp.); BBITIOJNHATH CBOK YacTh pabOThl U KOOPAMHHUPOBATH CBOW JCUCTBHS C
JIPYTUMH YICHAMU KOMAaH[Ibl; OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOLIMI MPOIYKT IO
KpUTEpHsiM, CHOPMYIIMPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHS.

YHuBepcanbHbI€ peryIsiTUBHbIC JeiCTBIS o0ecreunBaoT OPMUPOBAHNE CMBICIIOBBIX YCTAHOBOK
Y KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anusi: caMOCTOSITENIbHO COCTaBIATH IJIaH, AJITOPUTM peIlleHus 3afaud (WIH ero
4acTh), BHIOUPATH CIIOCOO PEIICHUs ¢ YYETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb:

1. Brnaners crnoco0amu CcaMONpPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3ysibTaTa pelIeHus
MaTeMaTHYCCKOM 3a1a9Hu;

2. IlpenBuaers TpPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH pEIIEHUH 3a/aud, BHOCHUTh
KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

3. OueHWBaTh COOTBETCTBUE peE3yJbTaTa JEATEIHLHOCTH TOCTABIEHHOW IIETTM M YCJIOBHUSM,

OOBSICHATh NPUYMHBI JTOCTUKEHUS WIM HE JOCTHXKEHMs LIelH, HAaXOAWUTh OUIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

IIpenmeTHble pe3yabTaThl OCBOCHHUs paboueil mporpaMMbl MO MaTeMaTUKE IMPEICTaBICHBI MO
rogaM oOy4eHHs B CIEAYIOUIMX Pa3/ienax MporpaMMsl B paMKax OTJIENbHBIX KypcoB: B 5-6 kiaccax —
Kypca «Matematuka», B 7-9 kimaccax — KypcoB «AunrebOpa», «['eomerpus», «BeposarHocTs u
CTaTUCTHUKAY.

Pa3BuTHe 10rMuecKux NpeacTaBICHUH U HABBIKOB JIOTMUECKOTO MBIIIJIEHUS OCYIIECTBIISAETCS Ha
MPOTSHKEHUH BceX JieT OOydeHHss B OCHOBHOHM IIKOJE€ B paMKax BCEX HAa3BaHHBIX KYpPCOB.
IIpenmnonaraercs, 4To BBITYCKHUK OCHOBHOM IIKOJIBI CMOXKET CTPOMTH BBICKA3bIBaHUS M OTPHULIAHUS
BBICKA3bIBaHUM, pacro3HaBaThb WCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS, NPHUBOIUTH IMPUMEPHI H
KOHTPIIPUMEDHI, OBJIAACET IMOHATUSAMU: ONPEIEIICEHHE, aKCHOMa, TEOpeMa, OKa3aTelIbCTBO — U
HAy4YUTCS UCIOIb30BaTh UX MPHU BHIIOIHEHUH YU€OHBIX U BHEYUEOHBIX 3aj1au.



PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«MATEMATHKA». 5-6 KIIACCbI

HEJA U3YYEHUS YYEBHOI'O KYPCA
[TpuopuTeTHBIMH LENISIMU O0YYEHUSI MaTeMaTHKE B 5-6 Kiaccax sSBISIFOTCS:

1. Ilpogomkenue (GopMHUPOBAHUS OCHOBHBIX MATEMATUYECKUX TIOHATHH (YMCIIO, BEIHYWHA,
reomMerprueckas purypa), o0ecreunBaronmx MPEeMCTBEHHOCTD U IEPCIIEKTUBHOCTh MATEMATHYECKOTO
o0Opa3zoBaHus 00yJarOIINXCS,

2. Pa3Butne HHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH 06yqaloumxc;1, IMO3HAaBaTCIbHON
AKTUBHOCTH, HCCJICA0BATCIBbCKHUX YMeHHﬁ, HHTEPECAa K U3YUCHUIO MAaTCMATHUKHU,

3. IlonBenenue oOydarOUIMXCS HAa JOCTYMHOM JJIi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTEMaTHKU U OKPYKAIOLIETO MUPA;

4. ®opmupoBanue (HYHKIMOHATBPHOW MAaTEeMAaTUYEeCKOH TI'paMOTHOCTH: YMEHHUS paclo3HaBaTb
MaTeMaTHUYeCKUe OOBEKTHl B PEAIbHBIX KU3HEHHBIX CUTYallUsX, IPUMEHATh OCBOCHHBIE YMEHUS AJIs
pelleHns] TNPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, HWHTEPIPETUPOBATh IIOJIYYEHHBIE pPE3YJIBTAaThl U
OLICHHUBATh UX HA COOTBETCTBUE MPAKTHUUECKON CUTYyallUH.

OcHOBHbIE JMHMM COJEpXKAaHUSA Kypca MaTeMaTHKu B 5-6 kiaccax — apudmeTnueckas u
reoMeTpHUEecKasi, KOTOpbIe Pa3BUBAIOTCSA MapajljeNIbHO, KaXJas B COOTBETCTBUUM C COOCTBEHHOMH
JIOTUKOW, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTOid, @ B TECHOM KOHTAKTE U B3aUMOAECHCTBUU. TaKkxKe B
Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajareOpbl U ONUCATEIbHON CTaTUCTUKU.

W3yuenne apupMeTHUECKOr0 MaTepruana HAYMHACTCS CO CHCTEMATHU3alluu U Pa3BUTHsI 3HAHHUHA O
HAaTypaJIbHBIX 4YHUCJIAaX, IIOJYyYEHHBIX B HadaJbHOW 1mkose. IIpu »TOM COBepHIEHCTBOBaHHE
BBIYUCIIUTENIHOW TEXHUKH M ()OPMHUPOBAHNE HOBBIX TEOPETUUECKUX 3HAHHWH COUYETACTCS C Pa3BHUTHEM
BBIUUCIIUTENILHONW KYJIBTYpPbI, B YACTHOCTU C O0Oy4YE€HHEM IPOCTEHIIMM HNpUéMaM MPHUKUIKU U OLEHKH
pe3yJIbTaTOB BbhlUMCIEHUN. V3ydeHne HaTypalbHBIX YACET MPOJOJDKAETCA B 6 KJIACCE 3HAKOMCTBOM C
HA4aJIbHBIMH ITOHATUSAMHU TEOPUH JEIUMOCTH.

Jlpyroit KpymHbIi GJIOK B coJlepKaHUM apu(MEeTHIECKON IMHUM — 3T0 apodu. Havano usyuenus
OOBIKHOBEHHBIX U JECATUYHBIX Ip0oOeil OTHECEHO K 5 Kiaccy. DTO MEepBbIi 3Tan B OCBOEHUHU JApo0eH,
KOTJja IPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIEIMHM, MOHATUAMHU TeMbl. [Ipyn 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JpOO€H B IMOJHOM O0BEME NPEANIECTBYET H3YUYCHHUIO IACCATUYHBIX ApOoOeH, uTo
1Ie7IECO00pa3HO C TOYKHU 3PEHHS JIOTUKUA W3JIOKEHHUS YUCIOBOW JIMHUH, KOT/Ia MpaBuja JEUCTBUHN C
JECATUYHBIMU IPOOSIMU MOKHO 0OOCHOBATh YK€ MU3BECTHBIMU aITOPUTMAaMH BBIITOJIHEHUS IEHCTBUH €
OOBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C JAECATHYHBIMU JPOOSMHU PACHIMPUT BO3MOXKHOCTH ISt
MOHUMaHMs OOYyYaroIMMUCS MPUKIAAHOTO IMPUMEHEHHMs HOBOM 3allUCH NpU HM3YYEHUU JIPYTHX
IIPEIMETOB U IIPH NPAKTHYECKOM Hcnoyib30BaHMU. K 6 Kiaccy OTHECEH BTOpOHM dTal B HU3Y4CHHH
npobeil, e MPOMCXOAUT COBEPUICHCTBOBAHWE HABBIKOB CpPaBHEHUS M IpeoOpa3oBaHMs JpoOei,
OCBOEHHE HOBBIX BBIUYHCIUTENbHBIX AJITOPUTMOB, OTTaYMBAaHUE TEXHUKH BBIYMCIEHUH, B TOM YHUCIIE
3HaYEHUH BBIPAXKEHUH, COJEpKAIIUX U OOBIKHOBEHHBIE, U JAECITUYHBIE APOOU, YCTAaHOBJIEHUE CBS3EH
MeXIy HMMH, PACCMOTpEHUE MPUEMOB pelleHus 3ajad Ha japoOu. B Hauane 6 kiacca MpOMCXOAUT
3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO U3yUEeHHUS MOJIOKUTENbHBIX U OTPULATEIbHBIX YHUCEI SIBIISIETCS TO, YTO OHH TaKXKe
MOTYT pacCMaTpUBAaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane nsydeHus temsl «llonoxurenpHble
U OTPULATENIBHBIE YHCIIa» BblAENsAeTcs moa TeMa «llenble yncnay, B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIbHBIMM YUCIAMH M JIEHCTBUSMHU C IOJIOKUTEIbHBIMA W OTPULIATEIbHBIMU YHCIAMU
MIPOMCXOJUT Ha OCHOBE COIEPXKATEIbHOTO MOAXOAa. IJTO TO3BOJSET Ha JOCTYIIHOM YpOBHE
MO3HAKOMUTH yYaIlIUXCSl MPAKTHYECKH CO BCEMHU OCHOBHBIMU IMOHSTHUSIMH TEMBI, B TOM 4YHCIE U C



MpaBUJIAMU 3HAKOB IIPH BHIMOJIHEHUH apu(PMETHUECKUX NeicTBUI. M3ydueHue panroHaaIbHbIX YHCEeT Ha
3TOM HE 3aKOHYHUTCS, a OyIeT HpPOJOJDKEHO B Kypce anreOpbl 7 Kilacca, YTO CTaHeT CIEeIyIOIIUM
MIPOXO/I0M BCEX MPHHLUMIHAIBHBIX BOIPOCOB, TEM CaMBIM pa3JeleHue TPYAHOCTEH oOseryaer
BOCIIpUATHE MaTepHalia, a pacrpeiesieHue BO BPEMEHH CIOCOOCTBYET MPOYHOCTU MPHOOPETaeMbIX
HAaBBIKOB.

[Ipn o0ydyeHHH pelIeHUI0 TEKCTOBBIX 33/a4 B 5—O6 Kiaccax HCIONB3YIOTCS apu(pMETHUECKUe
npuémbl perieHusi. TekcToBble 3a/lauM, pelraeMble Ipu OTPaOOTKE BBIUMCIUTENBHBIX HABBIKOB B 5-6
KJlaccax, paccCMaTpUBarOTCA 3a7auu CIASAYIOUIMX BUAOB: 3aJjaul Ha JBM)KEHUE, HA YacTH, HA TIOKYIIKH,
Ha pabOTy W MPOU3BOAUTEIHHOCTb, HAa MPOIEHTHI, Ha OTHOWIEHHWS W mporopuuu. Kpome Toro,
o0yyJaromuecsi 3HaKOMATCS ¢ TpUEMaMH peIIeHus 3a/1a4 epedopoM BO3MOXKHBIX BAPHAHTOB, Y4aTCs
pabotath ¢ nH(OpMaLIHEH, TPECTABICHHON B POpMe TaOJIUIl WITH TUATPaAMM.

B paboueii mporpamme npeaycMoTpeHo (opMHpOBaHHE MPOIEAEBTHUYECKUX alreOpandeckux
npeacTaBieHuil. BykBa Kak CHMBOJI HEKOTOPOI'O YHCJIa B 3aBUCUMOCTH OT MAaTEMATUYECKOT0 KOHTEKCTa
BBOJIUTCA IIOCTENEHHO. ByKBEHHass CMMBOJIMKAa HIMPOKO HCIIONB3YETCS MPEXJE BCEro sl 3aluch
OOIIMX YTBEPKACHUNW U TPEIOKEHHH, (HOopMysn, B YACTHOCTH MAJSl BBIUMCICHHUS T€OMETPHUYECKHX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD) YnCa.

B kypce «MatemaTtuku» 5-6 KJIacCOB IpeJCTaBICHA HarjsHas FeOMEeTpHsl, HalpaBjeHHas Ha
pa3BUTHE 00PA3HOTO MBIIIUICHHS, TPOCTPAHCTBEHHOT'O0 BOOOpaKEHUsI, N300pa3UTEIIbHBIX YMEHUN. DTO
BaYKHBIN ATal B U3yYEHUH T€OMETPHUH, KOTOPBI OCYIIECTBIIAETCS HA HArJISAHO-IIPAKTUYECKOM YPOBHE,
OMMpaeTCs Ha HArJIsAHO-00pa3HOe MBIIILIEHHE o0yJatonuxcs. bosbIias posib OTBOAUTCSA MPAKTUYECKON
NESTeNIbHOCTH,  OMBITY, OSKCIEpUMEHTYy, MojenupoBanuio. OOyuaromuecss 3HAKOMSTCS ¢
reOMEeTPUUYECKUMU (PUTYpaMH Ha MJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(UTYpAIHSIMH,
ydaTcsi U300pakaTh MX Ha HEJIMHOBAaHHOW M KJeTyaTol Oymare, paccCMaTpUBAIOT UX MpocTeiliime
cBoiicTBa. B mpoliecce m3yueHuss HariasgHOW T€OMETPUU 3HAHUSA, IMOJIyY€HHbIE OOYyYarOIIUMHUCSA B
HA4yaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MECTO YYEBHOT' O KYPCA B YYEBHOM IUVIAHE
CornacHo yueOHOMYy TmaHy B 5-6 KkjaccaXx H3y4yaeTcs MHTETPUPOBAHHBIA IpeIMET
«MartemaTHiKay, KOTOpbIi BKJItoYaeT apu(MeTHUECKUl MaTepranl U HarjsIHYI0 T€OMETPHUIO, a TaKkkKe
MPONEIeBTUUECKUE CBEJICHUS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Hadyajla OMMCAaTeIbHOM CTATUCTHKH.
VY4eOHbIl TU1aH Ha U3y4eHHe MaTeMAaTUKU B 5-6 Kilaccax OTBOAMT 5 y4yeOHBIX 4acOB B HEAETIO B
TEUYEeHHUE KaKJ0ro rojaa odydyenus, Bcero 340 yueOHbIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

S knace

HarypajibHble 4nciia 4 HyJ1b

HarypanbsHoe uuncno. Psn Harypanbhbix uncen. Yucno 0. M300paxkeHue HaTypasbHBIX 4YUCEl
TOYKaMH Ha KOOPAWHATHOH (YMCI0BOI) IpSAMOIA.

ITo3unmoHHas cucrema cuuciaeHus. Pumckas HyMmepanus Kak IpuMep HEMO3ULIMOHHON CUCTEMBbI
CUMCIIeHHUs. [lecaTryHas cucTeMa CYUCIICHUS.

CpaBHeHHE HaTypalbHBIX YHCEIl, CPABHEHHE HATYpaJIbHBIX uyncen ¢ HyaéM. CriocoObl cCpaBHEHUS.
OxpyrieHne HaTypaJbHBIX YHCET.

CnoxeHue HaTypallbHBIX YHCEJ; CBOWCTBO HYJA IIPU CIOKEHWHM. BblunMTaHue Kak IEHCTBHUE,
o0OpaTHOE CIIOKEHHI0. Y MHOKEHHE HATypaJIbHBIX YHCEN; CBOMCTBA HYJIS U €AMHUIIBI IPU YMHOKEHUU.
Jlenenue kak JAeWcTBUE, OOpaTHOE YMHOKeHHIO. KOMITOHEHTBHI NEMCTBUHM, CBSI3b MEXKIy HHUMHU.
ITpoBepka pesynbraTa apudmerndeckoro aerctBus. IlepemecTurenbHoe U coueTaTeNbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXKEHUS, paclpe/IeInTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB i OOO3HAYEHHMS HEM3BECTHOTO KOMIIOHEHTAa M 3allCH CBOWCTB



apu(METHYECKUX ACUCTBUI.

Jlenutenu M KpaTHblE 4YMCIIa, PA3IOKEHHE HAa MHOXWUTENW. IIpocTele M cOCTaBHbIE YHUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue c octaTkoM.

Crenens ¢ HaTypalabHBIM IIOKA3aTEIEM. 3alIUCh YUCIIA B BUAE CYMMBI Pa3psIHBIX CIaracMblX.

YucnoBoe BelpakeHHE. BplunciieHHe 3HAYEHWHM YMCIIOBBIX BBIPAKEHUU; MOPSAOK BBIIOIHECHHUS
neiictBuil. Mcrosnb30BaHMe IPU BBIYMCICHUAX IEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOWCTB
(3aKOHOB) CJIOKEHUS M YMHOKEHUS, paclpeIeIUTEIbHOTO CBOMCTBA YMHOKEHHSL.

Apoon

[IpencraBienre o Apodm Kak croco0e 3amucu 4YacTd BeanduHbl. OOBIKHOBEHHBIC IPOOH.
[TpaBusbHBIE U HepaBUIbHBIE ApoOu. CMemanHas 1po0b; IPeACTaBICHUE CMEIAaHHON Jpo0u B BUJIE
HEMPaBWIBHOW ApOOM W BBIIEICHUE LIEJIOH YacTH 4Hucla W3 HENpaBWIbHOW Ipodu. M3o00paxenue
npo0el ToOYKaMu Ha YMCIIOBOH MpsiMoii. OcHOBHOE cBOMCTBO podu. Cokpanienue apooei. [IpuBenenue
IpoOu K HOBOMY 3HaMeHaTelo. CpaBHeHUE JpoOei.

CrnoxeHue U BblUUTAaHUE ApoOeil. YMHOXKEHHE U JiefieHre IpoOei; B3auMHO-0OpaTHbIE POOH.
HaxoxzaeHue 4acTu 1enoro 1 Leioro 1o €ro 4acTy.

Hecstuunas 3amuch apoOei. IlpencraBineHune necATUYHOW JIpoOM B BHJIE OOBIKHOBEHHOM.
N300pakeHue necaTHIHBIX ApoOeii ToOukaMu Ha YUCIO0BOH npsiMoii. CpaBHEHHE AECATUYHBIX APOOCH.

Apudmernaeckue 1eHCTBHS ¢ AeCATHUHBIMU Apo0siMu. OKpYTICHHE AECATUIHBIX APOOCH.

Pemienne TekcToBBIX 32124

Pemienue TeKCTOBBIX 3a/1a4 apupMeTHIecKUM criocoOoMm. Perienue ornyeckux 3ajgad. Pemenue
3aJja4u 1epebopoM BceX BO3ZMOKHBIX BapuaHTOB. Vcnonb30BaHKe NPU pELIEHUH 3a/1a4 TaOJIHIL U CXEM.

Pemenne 3agad, copepkallx 3aBUCHUMOCTH, CBS3bIBAIOIIME BEJIUYMHBI. CKOPOCTh, BpeMH,
paccTosiHuE; 11€Ha, KOJIMYECTBO, CTOUMOCTh. ENMHUIIBI H3MepeHus: Macchl, 00bEMa, LIEHbI; PACCTOSHUS,
BpPEMEHHU, CKOPOCTH. CBA3b MEKIY EANHUIIAMH N3MEPEHUS KaX 10 BEIINYUHBI.

Pemrenne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHue qaHHBIX B BUIE TA0JIUL, CTOIOYATHIX JUArpaMM.

Harasignasi reomeTpust

Harnsguele npencraBienuss o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd, Yroil,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KpYyT. YT01. [IpAMOMN, OCTpPBIN, TYIION U pa3sBEPHYTHIN YIJIbI.

JlinHa oTpe3ka, METPUYECKHE €IUHUIIBI JUIMHBL. [[IMHa TOMaHOM, IEPUMETP MHOTOYIOJIbHUKA.
W3mepeHune 1 NOoCTPOEHKE YIJI0B ¢ OMOULIBIO TPAHCIIOPTUPA.

Harnsnuele npexacraBieHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJIBHHK; HPSMOYTOJIBHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE QUTYD.

N3o06paxenue puryp, B ToM 4rciie Ha kieTdaroit Oymare. [loctpoenne konpurypanuii u3 gacrei
MPSIMOM, OKPYKHOCTHU Ha HEJIMHOBAHHOM U KJieT4aToi Oymare. Mcronb3oBaHue CBOWCTB CTOPOH U YTIJIOB
MPsIMOYTOJIbHHMKA, KBaJpaTa.

[Inomanp NpsIMOYroJbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX M3 MPSMOYTOJIBHUKOB, B TOM
yuciue Guryp, n300pakEHHBIX Ha KileT4aTol Oymare. EAMHUIIBI H3MEpeHus MIIoLa u.

Harnsiiable npeacTaBieHus: O MPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJIbHBIN Mapauiesenumnesn,
KyO, MHororpaHHuku. M3o0pakeHne mNpocTeHIINX MHOTOTpaHHUKOB. Pa3BépTku Kkyba U
napawtenenunena. Cozmanue Mojaesieid MHOTOTpaHHUKOB (M3 Oymaru, poBOJIOKH, TIIACTHIIMHA U JIP. ).

O0BEM IPSIMOYTOILHOTO TIapaJUIesenuneaa, kyoa. Equauier msmeperus: oonéma.

6 xkiacc

HarypajibHble ynciia

Apudmernueckue JeMCTBUS C MHOTO3HAUHBIMM ~ HATYpalbHBIMU  4YHCIaMHU. YHCIIOBBIE
BBIPQ)KEHUS, MOPAIOK JEWCTBUH, HCHOJb30BaHUME CKOOOK. lcrosb3oBaHMEe NpPU BBIYHCICHHUIX
[IEPEMECTUTENBHOIO U COYETATEIbHOIO CBOWCTB CIIOKEHUS M YMHOXEHUS, PaCIpEIeIUTEIbHOIO



cBOicTBa yMHOXKEHMsI. OKpYTJI€HUE HATypalbHBIX YHUCEN.

Jlenutenu W KpaTHBIE YKCa; HAaUOONBIIMKA OOIMI JenuTens U HauMeHbIlee ollnee KpaTHoE.
JlenuMoCTh CyMMBI U IIPOU3BeAcHUS. JlelleHne ¢ OCTaTKOM.

Apodu

OObIkHOBEHHast Jpo0b, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue 1pobei. CpaBHeHuE U
ynopsiiounBanue ApoOeil. Pernenne 3a1a4 Ha HaXO0X/I€HUE YacTU OT LIEJIOr0 M LEJNOro MO €ro 4acTH.
JlpoGHoe uncino kak pe3ynbraT jneneHus. [IpencraBineHue qecaTnyHoi 1podu B Buae OOBIKHOBEHHOM
IpoOu ¥ BO3MOXKHOCTH MPEICTABICHUS OOBIKHOBEHHOH IpOOH B BUJIE ACCATHUHOMN. JlecsiTuunbie npodu
U MeTpuyecKas cucreMa Mep. ApupMeTHIecKue IeCTBUS U YUCIOBIE BBIPAKEHHS ¢ OOBIKHOBEHHBIMU
U JIECATHYHBIMU JIPOOSIMH.

OtHomenue. Jlenenue B 1aHHOM OTHOHIeHWH. Macmtal, nponopuus. [IpuMenenne npomnopuuit
IIPY PELICHUN 3a]ay.

IlonsTe mpoueHTa. BpluMcieHue MpoOLEHTAa OT BEIWYMHBI M BEIWYMHBI 10 €€ IPOLEHTY.
BblpakeHne NpOLEHTOB JAECATHUHBIMU JpoOsMu. PemieHue 3agay Ha NpoLeHTH. BeipaxeHue
OTHOILICHUS BEJIMYMH B IIPOLEHTAX.

IHonoxuTeIBLHBIE H OTPULATENbHBIC YHCJIA

[TonoxurenpHble UM oTpuuarenbHble uyncna. llensle yucma. Monyne uucna, reomerpudeckas
UHTEpIpeTanuss MoOAyias uyucia. M3o0pakeHue uucen Ha KOOpPAMHATHOW mpsaMou. YucioBbie
npoMexyTku. CpaBHeHHE ynces. ApupMeTHUYECKUE JEHCTBUS € TIOJI0KUTEIbHBIMU U OTPULIATEIbHBIMU
YHCIIAMU.

[IpsiMoyrosibHas cucTeMa KOOpJUHAT Ha IIOCKOCTH. KOOpIMHAThl TOUKH Ha IIJIOCKOCTH, abciucca
u opauHara. IloctpoeHue Touek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

bykBeHHbIE BbIpaKeHU

[Ipumenenne OykB JUIsl 3alMCH MaTeMaTHYECKUX BbIpaXeHUH U npeanoxkeHuil. CoiicTBa
apu(METHYECKUX JelcTBU. ByKkBeHHBIE BBIpRKEHHS W YHCIOBBIC IOJICTAHOBKU. byKBEHHBIE
pPaBEHCTBA, HAXOXKACHHWE HEM3BECTHOTO KOMITOHEeHTa. Dopmyinbl; (GopMyisl NepuMeTpa U IUIOMIAAN
MPsIMOYTOJIbHMKA, KBaJipaTa, 00bEMa napaienenumneia u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3a/1a4 apupMeTnyeckuM criocodoM. Perienue norudeckux 3aaad. Pernenne
3aJja4u 1epebopoM BceX BO3ZMOKHBIX BApUAHTOB.

Pemenne 3amay, comepaluxX 3aBUCUMOCTH, CBA3BIBAIOLIUX BEIIMYUHBL. CKOPOCTb, BpEM,
paccTosiHue; 1IeHa, KOJMYEeCTBO, CTOUMOCTh; MPOU3BOIUTEIBHOCTD, BpeMs, 00bEM paboThl. ExnHuIs!
U3MEpPEHUs: MacChl, CTOMMOCTH; pPacCTOSHUS, BpPEMEHH, CKOpOCTH. CBs3b MEXIy eIUHHUIAMU
MU3MEPEHUS KaKJOU BEIIMUNHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOIIEHHMEM, IMPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMU;
pelIeHre OCHOBHBIX 3aJa4 Ha ApoOu U MPOLEHTHI.

OrneHka 1 IPUKKUJIKA, OKpYyTJIeHue pe3yibrara. CocTaBieHue OyKBEHHBIX BBIPAKEHHUH 110 YCIOBUIO
3aJ1a4H.

[IpencraBnenue NaHHBIX ¢ MOMOLIbIO TabauI U auarpamm. CtonOyarble JUarpaMMbl: YT€HHE U
IIOCTpOeHUe. YTeHHEe KPYrOBBIX AUarpaMM.

Harnsignas reomerpust

Harnsguele npencraBienus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIy4d, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anMHOe pacnonoxkeHne JByX ~OpSAMBIX Ha  IUIOCKOCTH, MapajulelIbHbIE  IPSIMBIE,
NEPIEHIUKYIISIPHBIE NpsAMbIe. I3MepeHne pacCTOSTHUI: MEXAY ABYMs TOYKaMH, OT TOYKH 10 MPSAMOIL;
JUIMHA MaplIpyTa Ha KBaJApaTHOM CETKE.

N3mepenne ¥ INOCTPOCHHME YIVIOB C IIOMOIUBK TPAaHCHOpTUpA. Buasl TpEeyrojbHUKOB:
OCTPOYTOJIbHBIM,  NPSAMOYTOJbHBIM,  TYHNOYTOJIbHBIA;  pPaBHOOEIPEHHBIH,  PABHOCTOPOHHHUHU.



YeThIpEXYroabHUK, IPUMEPBl YETBIPEXYTOJIbHUKOB. [IpAMOYronbHUK, KBaapaT: HCIOJIb30BAaHUE
CBOWCTB CTOPOH, YIJIOB, TuaroHainei. M3o0paxenne reoMmeTpudeckux pUryp Ha HEIMHOBAaHHOM Oymare
C UCIOJIb30BAaHUEM LIUPKYJIs, TMHEHKHU, YTOJIbHUKA, TpaHcropTHpa. [locTpoenus Ha kieTdaroii Oymare.

[lepumerp MHoroyrosnpHuka. IloHATHe nomamu QUrypsl; €IMHULBI M3MEPEHMs IUIOIIAIM.
[Tpubnnxénnoe u3MepeHue Iwomaau Guryp, B TOM 4ucie Ha KBaapaTHOW cerke. IIpubmmkéHHoe
M3MEpEHUe JUIMHBI OKPY>KHOCTH, IUIOLIAIU KpyTa.

CummeTpus: LeHTpaibHas, OCceBast U 3epKajlbHasi CUMMETPUH.

[TocTpoeHre CUMMETPUYHBIX (PUTYD.

Harnsinaeie mpeacTaBieHuss O HMPOCTPAHCTBEHHBIX (UTypax: mapajuienenunen, Kyo, mpusma,
nupaMuia, KOHYC, LWIMHAD, map u cdepa. M3o0paxenune npocTpaHcTBeHHBIX (uryp. ITpumepst
Pa3BEPTOK MHOTOTPAHHUKOB, IMIMHApPA U KoHyca. Co3/aHue MOAee MpOoCTPaHCTBEHHBIX QUryp (U3
Oymaru, IpOBOJIOKH, IIJIACTUIIMHA U JP.).

[lonarue o06béMa; enuHULBl U3MepeHus 00béMa. OOBbEM NPSIMOYrOJIBHOIO MapajulelenuIesa,
KyoOa.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS IPUMEPHON
PABOYEN ITPOT'PAMMBI KYPCA (11O TOJIAM OB YUEHMUS)

OcBoenne ydeOHOro Kypca «Martematuka» B 5-6 Kiaccax OCHOBHOM IMKOJBI OOECTIeUYHBaeT
TOCTIDKEHHE CIIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yabTaTOB:

S kiace

Yuciia ¥ BbIYUCICHUSA

[loHnMaTh W NPaBWIBHO YNOTPEOIATh TEPMHUHBI, CBA3aHHBIE C HATypaJbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U A€CATUYHBIMU APOOSMHU.

CpaBHUBaTh M YNOPSANOUYMBATH HATypalbHbIE YHCJIA, CPAaBHUBaThb B INPOCTEHINUX CIIydasx
OOBIKHOBEHHBIE IPOOH, TECATHYHBIC IPOOH.

CooTHOCUTH TOUKY Ha KOOPJAMHATHOW (YMCIIOBOM) MPSAMOI C COOTBETCTBYIOIIMM €M 4YMCIIOM U
n300paxkaTh HaTypajIbHbIC YHCIA TOUKAMHU Ha KOOPJIWHATHON (YHCIOBOM) MPSAMOM.

BoinonuaTe apupMeTnueckue AeCTBUS C HaTypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMHU JIPOOSMU
B IIPOCTEMIINX CIIydasix.

BbInOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUN.

OxpyrJsITh HaTypalbHbIE YHUCIIA.

Pelnenue TeKCTOBBIX 33124

Pemarp TexkcToBBIE 3amaun apuMETHUYECKHM CIIOCOOOM M C MOMOUIbIO OpPraHM30BaHHOIO
KOHEYHOT 0 epebopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemarp 3anmaum, conepikaiiye 3aBUCHUMOCTH, CBS3BIBAIOIINME BEIMYMHBL: CKOPOCTb, BpeMS,
paccrosiHue; 1ieHa, KOJIMYeCTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKUe 3alMCH, CXEMbl, TAOJIUIbI, 0003HAYEHUs IIPU PEIICHUH 3a/1a4.

Ilosnp30BaTbc OCHOBHBIMM E€AVHMIIAMH HM3MEPEHMsI: LEHBI, MacChl; pPAcCTOSHHSA, BPEMEHHU,
CKOPOCTH; BbIpa)KaTh OJIHU €MHHULIbI BEIMYUHBI UEPE3 APYTHE.

W3BnekaTh, aHaTU3UpOBaTh, OLIEHUBATh WH(POpPMAlMIO, NPEACTaBICHHYIO B Talnuie, Ha
CTOJ0uYaTON JMarpaMMe, MHTEPIPETHUPOBAThH IMPEACTaBICHHbIE JaHHBIE, HUCIIOJIB30BATh JAaHHbIE NpPU
pelIeHnH 3a1au.

Harnsignas reomerpust

[Tonb30BaTbcsl TreOMETPUYECKMMM TMOHSATHSMH: TOYKa, MpsMas, OTPE30K, Jyd4, Yrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, HUMEIIMUX (HOpMy H3YyUEHHBIX
reoMeTpHUYECcKuX (Quryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CB3aHHYIO C YIVIAMU: BEPLIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU:



yroJji, BepIINHA, CTOPOHA, TUArOHaJb; C OKPY)KHOCTBIO: PANyC, TUAMETp, IEHTP.

N300pakaTh M3y4eHHBIE T€OMETpHUECKUE (UTyphl HA HETMHOBAHHOW M KJeT4aToi Oymare c
MOMOIIBIO ITUPKYJIS ¥ TUHEHKH.

HaxoauTe AIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIbIO JIMHEHKH, CTPOUTH
OTPE3KH 3a/IaHHOM JJIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOT'O pajnyca.

Hcnonb30BaTe CBOWCTBA CTOPOH M YIJIOB IPSIMOYIOJbHMKA, KBaJapara AJs MX HOCTPOCHMS,
BBIUMCIICHUS IIJIOLIA]IU U [IEpUMETpa.

Bbruucnate mepuMeTp W IUIOMIAAb KBaJpara, MPSMOYroJbHUKA, (HUryp, COCTABICHHBIX W3
PSIMOYTOJIBHUKOB, B TOM 4Hcie (GuUryp, n300pak€HHBIX Ha KJIETYaTO Oymare.

[Tonp30BaThcss OCHOBHBIMH METPHUUYECKUMH €MHUALIAMH U3MEPEHUS JUIMHBI, TUIOIA/IN; BEIPAXKATh
OJTHY €JIMHUIIBI BEJTMYUHBI Uepe3 IpyTue.

Pacnio3HaBath napanienenune], Ky0, UCHOIb30BaTh TEPMUHOJOTHIO: BEpLIMHA, PeOpO IpaHsb,
W3MEPEHUs; HAXOIUTh U3MEPEHUs Mapajuleenumnesaa, Kyoa.

Bbruuciate 00b€M  Ky0a, mNapauienenunena MO0 3aJaHHBIM H3MEPEHUsIM, I[0JIb30BaThCs
eIMHUIIAMU U3MEpPEHUs 00bEMa.

Pemrate HeclOXXHBIE 3aa4ll HAa W3MEPEHHE TEOMETPUYECKHUX BEIMYHMH B IPAKTHUECKUX
CUTYAaIIHsX.

6 xiacc

Yucsia 1 BbIYHCJIEHUS

3HaTh ¥ MIOHUMATh TEPMHUHBI, CBI3aHHBIE C PA3IMYHBIMU BUJIAMH YMCET U CLIOCO0AMH UX 3alMCH,
NEePeXOAUTh (€CIM ITO BO3MOXKHO) OT OJIHON (hOPMBI 3aIIMCH YHCIa K JPYToil.

CpaBHMBATB U YNOPAA0UYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECSTUYHbBIE IPOOH, CPABHUBAThH
Yucia OJHOTO U Pa3HbIX 3HAKOB.

BbimonHATe, coueTass ycTHblE M IUCbMEHHblE NPUEMBI, apuMeTHdecKue JeHCTBUS C
HATYPaJIbHBIMH U IEJIBIMUA YHCIaMHU, OOBIKHOBEHHBIMH U IECTHYHBIMHU IPOOSIMH, MOJIOKUTEIEHBIMU H
OTPHIIATEIIEHBIMU YHCIIAMHU.

BbIuuciaTe 3HaYeHHsT YUCIOBBIX BBIPAXCHHMU, BBHIMOJIHATH NMPUKHUIKY M OIEHKY pe3yibTara
BBIUMCIICHUH;, BBIONHATh TNPEOOpPa3OBaHMsI UYUCIIOBBIX  BBIDAKEHHH Ha OCHOBE CBOWCTB
apu(pMeTHYECKUX AEUCTBHM.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOW MPSAMOI C COOTBETCTBYIOIIMM €l UHCIOM M H300pakaTh
quciaa TOYKaMU Ha KOOPAMHATHOM NMPsIMOM, HaXOAUTh MOJYJb YHCIIA.

CoOTHOCUTH TOUKHU B PSMOYTOJILHOW CUCTEME KOOPIUHAT C KOOPJMHATAMH 3TON TOUKH.

OKpyTasTh LIENbIe YKciia U JeCATUIHbIE Ap0o0H, HAXOAUTh PUOMKEHUS YUCETT.

YucsioBble U OYKBeHHbIE BHIPAKEHHA

[ToHnMaTh 1 ymoTpeOIsITh TEPMUHBI, CBSI3aHHBIE C 3aIMCHI0 CTETICHN YMCIIa, HAXOIUTh KBapaT U
KyO 4mcia, BEIYUCISATH 3HAUYSHHST YMCIIOBBIX BBIPAKEHHH, COEPKAINX CTETICHH.

[Tonp30BaThbes MpHU3HAKAMU JIETUMOCTH, pacKiIajblBaTh HATypalbHble 4YHCIAa Ha MPOCThIE
MHOXHTEJIH.

[Tonp30BaTbes MacITaboOM, COCTABIISATH MPOTIOPLIUU U OTHOILICHHUS.

Hcnonb3oBate OykBbl A1 0003HAUEHUS YHMCEN MPU 3alMCH MaTeMaTHMYECKHX BBIPAKEHMIH,
COCTaBIISITh OYKBEHHBIC BBIpQXEHUS W (OPMYJIb, HAXOIUTh 3HAUCHHsS OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIST HEOOXOTUMBIE ITOICTAHOBKH U TIPE0Opa3OBaHMS.

Haxonuthe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 337]a4l ApU(PMETUIECKUM CIIOCOOOM.

Pemare 3amauM, cBs3aHHbIE C OTHOILEHHEM, MPOMOPLUOHATBHOCTBIO BEJIWYHH, MPOLEHTAMU;
pemaTb TpU OCHOBHBIE 33/1a41 Ha JIPOOU U MPOLIEHTHI.

Pemate 3amaum, conepikaliyve 3aBHCHUMOCTH, CBSA3BIBAIOIIME BEJIUYMHBL: CKOPOCTb, BpeM,



paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOAUTENILHOCTD, BpeMs, 00bEMa paboThl, UCTIONb3YS
apudmernueckue  JEHCTBUS, OIEHKY, TNPUKHUIKY; TIOIb30BaThCS  CIWHUIAMH  H3MEPEHUs
COOTBETCTBYIOIIMX BEJIUYHUH.

CocraBnatb OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBUIO 331a4U.

W3Bnekarp uHbOpMaluio, MpEACTaBICHHYIO B TaOmuIax, Ha JMHEWHOH, cToiOuYaTOW WK
KpYrOBOM JuarpaMmax, MUHTEpPIPETUPOBATH MPEICTABICHHBIE JAHHBIC; HMCIOJb30BaTh JAHHBIC NPU
peuieHuu 3a1ay.

[IpencraBasaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, TMHEHHOU U CTOJI0YATON JUArpaMM.

Harasignasi reomerpust

[IpuBoauTh mTpUMEPHl OOBEKTOB OKPY)KAIOLIETO MHpa, HUMEIOIMUX (HOpMy H3yUEHHBIX
TEOMETPUUYECKUX TUIOCKUX U IPOCTPAHCTBEHHBIX QUTYP, TPUMEPHI PABHBIX M CHMMETPUYHBIX QUTYD.

N300paxaTh C MOMOIIBIO LUPKYIS, JTUHEHKH, TPAHCHOPTHUpPAa HAa HEIMHOBAHHOM M KIIETYATON
Oymare M3y4eHHbIE TIOCKHE TeOMEeTpUYecKue (GUrypsl U KOHPUrypauu, CHMMETPUYHbIE (PUTYPHI.

[Tonb30BaTbcs reOMETPUUECKUMHU MOHSITHSIMH: PAaBEHCTBO (PUTyp, CUMMETpHS; UCIOIB30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CAMMETPHUH, LIEHTP CUMMETPHUH.

HaxoauTh BeIMYUHBI YIJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI 3aJaHHON
BEJIMYMHBI, [10JIb30BAaThCs MPU PELICHUU 3a/1ad rpaJlyCHOM MEpOH YyIJIOB; paclo3HaBaTh Ha YepTexax
OCTpBIH, NPAMON, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbruncnsaTe AMHYy JOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, [10JIb30BAThCS €AMHUIIAMH U3MEPEHUs
JUIMHBI, BBIPAXKATh OJHU €MHUIIbI U3MEPEHUS JJIMHBI Yepe3 Ipyrue.

Haxonuts, ncnonb3ys 4epTéxHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEX/Y IBYMsI TOUKaMH, OT TOUKHU
710 TIPSAMOM, JUIMHY IIyTH HAa KBaJpPaTHOM CETKeE.

Boruncnsats mwiomane Guryp, COCTaBICHHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOIB30BaTh pa30ueHNe Ha
MPSIMOYTOJIbHUKY, Ha paBHbIE PUTYPBI, JOCTPAUBAHUE JI0 MPSMOYTOIBHHUKA; MOJIH30BATHCS OCHOBHBIMU
€MHULIAMU U3MEPEHMS IJIOLIAAN; BbIPa)KaTh OJIHU €IMHHULIBI U3MEPEHUS IUIOIIAIU Yepe3 ApYyTrue.

Pacnio3HaBaTte Ha MOAEMSIX W HW300pKEHHSX MUPAMUAY, KOHYC, LWJIMHID, HWCHOJIB30BAThH
TEPMHUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxaTs Ha KIeT4aTON Oymare mpsiMOYTOJIbHBIN MapajuieIenuIe].

Boruncnsate 00bEM  TPSIMOYTOJIBHOTO Mapaijienenumnena, KyOa, MOoJIb30BaThCsi OCHOBHBIMU
€IMHUIIAMU U3MEPEHHS 00bEMa; BEIPAXKaTh OJTHU €IMHUIIBI U3MEpPEHUsI 00BhEMA Yepe3 Ipyrue.

Pemate HecnoxkHble 3aJaudM Ha HAXO0XKJACHHE TIE€OMETPUUYECKHX BEJIIMYMH B MPAKTUUYECKHX
CUTYaIHX.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (ITIO 'OJAM OBYYEHUA)

5 kaace (170 4)
HasBanue OcHoBHoOe coJepkaHue OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4Yal0IMXCsl

pasaena
Kypca (4uciao

4acoB)
Harypanbnsie JlecsaTuuHas cucrema Uuratp, 3aMUChIBaTh, CPABHUBATH HATypalbHbIC UHCIIA; MpeuIaraTb U 00CykK1aTh CIOCOObI
4YHUCIIa. cuucienus. Pag YIOPAIOYMBAHUS YUCEL.
JlencrBus ¢ HaTypaJbHbIX YHUCEIL. N300pakaTh KOOPAMHATHYIO IPSIMYIO, OTMEYATh YHCIIa TOYKAMH Ha KOOPIUHATHOM MPSIMOIA,
HATypaIbHBIM Harypanbnsiii psg. Yuco 0. HAXOJWTh KOOPAUHATHI TOUKHU.
Y YUCIIAMH Harypasbable ynciia Ha HccnenoBath cBolCTBA HATYpalIbHOTO psaa, yuces 0 u 1 npu cli0)KeHUHU U YMHOKEHUU.
(43 u) KOOPJAUHATHOU MIPSIMOIA. Hcnonbs30BaTh nMpaBUiio OKPYIJIEHUS] HATYPAJIbHBIX YHCEIL.

CpaBHeHuUe, OKpYTJICHHE
HATYpaJIbHbIX YHCEI.
Apudmernueckue T1eUCTBUS
C HaTypaJbHBIMU YHCIIAMHU.
CaolicTBa HyJs NpU
CIIOKEHUH U YMHOXKEHHH,
CBOMCTBA €IMHUILIBI IIPH
YMHOXXEHUH.
ITepemecTuTenbHOE U
COUETaTEIbHOE CBOMCTBA
CJIOKECHMSI U YMHOXKECHMS,
pacnpenennTenbHoe
CBOMCTBO YMHOEHHUS.
Jlenutenu n KpaTHbIE
YHClia, pa3sio’KeHHe YKciia Ha
MHOXHUTENH. JleneHne ¢
octatkoM. [IpocTteie u
cocraBHble uncina. [Tpusnaku
menuMocTH Ha 2, 5, 10, 3, 9.

BoimonusaTe apudmernyeckue N1eUCTBUS C HATYPATbHBIMHA YUCIIaMHU, BEIYUCIATH 3HAUCHUS
YHUCJIOBBIX BBIPAXKEHUN CO CKOOKaMHU U 0€3 CKOOOK.

3anuchiBaTh MPOU3BEACHUE B BUJIE CTEIICHHU, YUTATh CTEIIEHH, UCIIOJIb30BaTh TEPMUHOJIOTHIO
(ocHOBaHHME, MTOKA3aTENb ), BBIYUCIISITh 3HAYCHUS CTEIICHEH.

BrInoaHATE TPUKKIKY U OLICHKY 3HAYCHUH YMCIIOBBIX BBIPAKEHUH, MpeIIaratb U MPUMEHSATh
MPUEMBI IPOBEPKU BHIYUCIICHHIA.

Hcnonb30BaTh TpU BEIYUCIEHUAX TEPEMECTUTEIBLHOE U COYETATEIBHOE CBOMCTBA CIIOKEHUS U
YMHOXXEHHUS, paclpeeIUTeIbHOEe CBOMCTBO YMHOKEHUS; (POPMYJIMPOBATH U IPUMEHSTH
MpaBHIia IPeoOpa3OBaHus YHCIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB apu(hMETUUECKUX
JIEHCTBUI.

HccnenoBaTh 4ncIOBbIE 3aKOHOMEPHOCTH, BBIIBUTATh U 0OOCHOBBIBATH THIIOTE3HI,
dbopMynupoBaTh 00001IEHNS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHMUS.
@opMyIUPOBATH ONPEACIICHUS JETUTENS U KPAaTHOTO, HAa3bIBATh JICJUTENIA U KPATHBIE YUCIIA;
pacro3HaBaTh MPOCTHIE U COCTaBHBIE Yncia; GOPMYyIUPOBATH U IPUMEHSITH TPU3HAKHU
JIETMMOCTH Ha 2, 3, 5, 9, 10; npuMEHSTh aITOPUTM PA3JIOKEHHS YUCIIa HA TPOCThIE MHOXKHUTENH;
HAXOJUTh OCTATKH OT ACICHUS 1 HEIIOJIHOS YaCTHOE.

Pacnio3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAaHUS O HATYypaIbHBIX YUCIAX, TPUBOAUTD
MPUMEPHI U KOHTP- PUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUIIAHUS BHICKA3bIBAHUH O
CBOMCTBAX HATYpPaJIbHBIX YUCEI.




CreneHsb ¢ HaTypalbHBIM
IIOKA3aTeJIEM.

Yucnosble BEIPAKEHHUS;
MOPSIIOK IEHCTBUM.

Pemenne TekcTOBBIX 3a1a4
Ha Bce apu(pMeTHUECKue
JEUCTBUS, HA JBUKCHHUE U
MOKYTIKH

KonctpynpoBarh MareMaTH4eCKuE MPEATIOKEHHS C IIOMOIIBIO CBSI30K «H», «HIIH», «ECIIH. . .,
TO...».

Pemarn TekCcTOBBIC 3aJa4uu apI/I(bMeTI/I‘IeCKI/IM CHOCO60M, HCII0JIB30BATh 3aBUCUMOCTU MCIKAY
BENIMYMHAMU (CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAIM3UPOBATH U OCMBICIMBAThH TEKCT 33/1a4H, epeopMyIupoBaTh yCIOBUE, U3BICKATh
HE0oOXOUMbIE JaHHbIE, YCTAHABJINBATH 3aBUCUMOCTH MEKy BETUUMHAMU, CTPOUTD
JIOTUYECKYIO LIETIOUKY PACCYXKICHUM.

MonennpoBaTh X0/ pelIeHUs 3aJa4l ¢ TOMOIIbIO PUCYHKA, CXEMbI, TAOIUIIBI.

[IpuBoauTh, pa3Ouparb, OLIEHUBATH Pa3IMUYHbIE PEILICHNUS, 3alIMCU PELIEHUN TEKCTOBBIX 3aau.

Kputnuecku oneHUBaTh MOJMyYEHHBIN PE3YJIBTAT, OCYIECTBIATh CAMOKOHTPOJIb, IIPOBEPSIA
OTBCT Ha COOTBCTCTBUEC YCIIOBUIO, HAXOJUTH OIIIHOKH.

Pemiate 3amauun ¢ momoiipo nepedopa BceX BO3MOKHBIX BAPHAHTOB.

3HAKOMHUTBHCS C UCTOPHEH pa3BUTHUS apUPMETUKHI

Harnsagnas

reomMeTpu.

JInanu Ha
IJIOCKOCTH

(12 u)

Touka, npsAMasi, OTpe30K,
ny4. Jlomanas. zmepenue
JUTMHBI OTPE3Ka,
METPUYECKUE EAUHULIBI
WU3MEPEHHUS JITNHBI.
OKpy’>KHOCTb U KpYT.

ITpakTryeckas pabora
«ITocTpoenue y3opa u3
OKPYKHOCTEN.

VYrou. IIpsamoii, ocTpsIi,
TYIOW U Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

[IpakTnueckas pabora
«IToctpoenue yrios»

Pacrnio3HaBaTh Ha yepTexkax, pUCYHKaX, OIUCBHIBATh, UCIIOJIb3YsI TEPMUHOJIOTHIO, U
n300pakaTh ¢ HOMOILBIO YEPTENKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIy4, yrod,
JIOMaHY0, OKPYHOCTb.

PacnioznaBath, NpuBOAUTH IPUMEPHI 0OBEKTOB PEAILHOTO MUPA, UMEIOIIUX POopMy
M3YYEHHBIX (DPUTYp, OLIEHUBATh UX JIMHEWHBIE pa3Mephl.

Hcnonb30BaTh TMHEWKY U TPAHCHOPTUP KaK HHCTPYMEHTHI JUIsl IOCTPOSHUS U U3MEPEHUS:
U3MEpPATH AJIUHY OTpE3Ka, BEIUYHUHY YIJIa; CTPOUTh OTPE30K 3aJaHHOM JJIMHBI, YroJl, 3aaHHON
BEJIMYMHBI; OTKJIAAbIBAaTh LIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH OKPYKHOCTD 3aJaHHOT'O
panuyca. M300paxars KOHQUrypaluu reoMeTpuueckix (GUryp u3 OTpe3KoB, OKPYKHOCTEH, uX
YacTeil Ha HeTMHOBAaHHOM M KJIeT4aToi Oymare; rpeJyiaraThb, OIUChIBaTh U 00CYX/1aTh
CHOCOOBI, AITOPUTMBI TOCTPOCHHMSL.

Pacnio3znaBath 1 n300pakaTh Ha HETMHOBAHHOM U KJIETYaTON Oymare mpsiMoi, OCTpbIi, TYIOH,
Pa3BEPHYTHIN YIJIbl; CPAaBHUBATH YIJIBL.

BbruncnsiTe ATMHBI OTPE3KOB, JOMaHBIX.

[ToHuMath ¥ UCHONB30BATh PU PELIEHUH 334a4 3aBUCHMOCTH MEXAY €IMHUILIaMU
METPUUYECKOMN CHCTEMBI MEP; 3HAKOMUTBCS C HE METPUUYECKUMU CUCTEMaMU MEP; BBIPAYKATh
JUIMHY B Pa3JIMYHBIX eIMHUIAX u3Mepenus. MccnenoBars Gurypbl 1 KOHQUrypamnuu, UCIOIb3Ys
U(POBBIE PECYPCHI




OOBIKHOBEHHBI

HpoOs. [IpaBuiibHbIE U

MonenupoBaTh B rpaduiecKoi, IpeaMeTHON (hopMe, C TOMOIILI0 KOMIBIOTEPA MOHSATHS U

€ Ipobu HENPABWILHBIC TPOOH. CBOICTBa, CBS3aHHBIC C OOBIKHOBEHHOU JIPOOBIO.
(48 u) OcHOBHOE CBOWCTBO ApoOH. YuraTh U 3aIIUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE APOOH, MTpeiararb, 000CHOBHIBATh U
CpaBHeHue 1pooeii. 00cy)J1aTh CI0COOBI YIOPSAJOUMBaHUS APOOEH.
CrnoxeHue 1 BbIUNTaHHUE N300paxaTh 0ObIKHOBEHHbIE APOOU TOUKAMHU Ha KOOPAMHATHON MPSMOM; UCIIOIb30BATh
OOBIKHOBEHHBIX JpOOeii. KOOP/IMHATHYIO NMPSAMYIO Il CPaBHEHMsI JpoOei.
CwMmemnianHas 1po0b. dopMyIupoBaTh, 3aIUCHIBATh C IOMOILBIO OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM J1p0o0H;
YMHOXEHUE U JelIeHue UCIIOJIb30BaTh OCHOBHOE CBOMCTBO JpOOHU AJIs COKpallleHHs JpoOei 1 MpUBeaCHUs JpoOH K
OOBIKHOBEHHBIX Jpo0eii; HOBOMY 3HaMEHATEJIIO.
B3aMMHO-00paTHBIE APOOH. [IpencraBiasTh cMeLIaHHYIO IpOOb B BUJE HENIPABUIIBHOM U BBIJENIATD LENYI0 YacTh YKMCIIA U3
Pemenue TekcToBbIX 3a1ad4, HENPaBUJILHOU IpoOH.
coJiepKaluX Jpoou. BrmmonsATe apupmMeTrnuecKe JeicTBUS C OOBIKHOBEHHBIMH JIPOOSIMH; TPUMEHSTH CBOCTBA
OcHOBHBIE 331a4M Ha IPOOH. apudMeTHUeCKuX AeUCTBUH I palliOHAIN3alMK BBIYMCICHUH.
[Tpumenenue OykB A BbINONHATE NPUKUAKY U OLEHKY Pe3yJbTaTa BEIYMCICHUH; IpearaTb U NPUMEHTh IPUEMBI
3allUCH MAaTEeMaTHYECKUX IPOBEPKH BBIUUCIICHUH.
BBIPAKEHUI U IPEI0KEHU [IpoBoUTH HCCIEOBaHUS CBOMCTB Jpo0Oei, ONUPasiCh Ha YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM
YHCJIEC C TIOMOIIBIO KOMITBIOTEPA).
Pacrio3naBaTh UCTMHHBIE U JIO’KHBIE BHICKA3bIBAHUS O IPOOSX, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKAa3bIBAHHSI U OTPHUILIAHUS BHICKA3bIBAHUH.
Pemath TekcToOBbIE 3a/1auM, coiepKalue IpoOHbIE JaHHbIE, U 3a/1a4l Ha HaX0XKACHHUE YacTu
IIEJIOTO U IIeJIOTO MO €r0 YaCTH; BBISIBIIATH UX CXOJICTBA U PA3TUYHS.
MogenupoBaTb X0/] pelIeHus 3a/1a41 ¢ IIOMOIIbI0 PUCYHKA, CXEMBbI, TAOIHUIIBI.
[IpuBoaNTH, pa30oupaTh, OLIEHUBATh Pa3IMYHbIC PEILICHHs], 3alIUCH PEILICHUH TEKCTOBBIX 3a/1a4.
Kputnuecku orieHHBaTh MONTy4YE€HHBIH pe3yabTaT, OCYIECTBISAThH CAMOKOHTPOJIb, IIPOBEPSIS
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOIUTH OLIHMOKH.
3HaKOMHTBCS C UCTOPUEH pa3BUTHS apUPMETUKHI
Harnsgnas MHOTroyroiabHHUKH. OnuceIBaTh, UCIOIB3YSI TEPMUHOJIOTHIO, U300paXaTh C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
reoMeTpHs. YeThIpEXYroabHUK, U OT PYKH, MOJIEIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
MHoOroyrojisH OpSMOYTOJIbHUK, KBaJIpaT. [TpuBoauTH MpUMEpPHl 00BEKTOB PEATHHOTO MUpPa, UMEIOIUX (HOPMY MHOT'OYTOJIbHHKA,
uku (10 u) ITpakTryeckas pabora NpSAMOYTOJIbHUKA, KBaJpaTa, TpEyrojbHUKa, OLIEHUBATh UX JTUHEHHBIE pa3Mephl. BeIUUCIATD:

«IoctpoeHue

NEpUMETp TPECYroJIbHUKA, IPAMOYI'OJIbHUKA, MHOTOYT'OJIbHUKA, IIJIOIaAb IPAMOYT'OJIbHUKA,




MPSIMOYT'OJIbHUKA C
3a/laHHBIMHM CTOPOHAMH Ha
HEJIMHOBAHHOW Oymare».

TpeyroiabHUK.

[Inomane u nepumerp
PSIMOYTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB, €JUHUIIbI
M3MEpEHUS TUIOIIA N,
[TeprumeTp MHOTOYTOJILHUKA

KBajpara.

N3006pakaTh OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE M TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CrpouTh Ha HEIMHOBAHHOM M KJIETYaTON Oymare KBaapaT U NPSAMOYIOJIbHHUK C 3aJaHHBIMU
JUIMHaMM CTOpOH. MccnenoBare CBOMCTBA MPSIMOYTOJIbHUKA, KBaJpaTa MyTEM SKCIIEPUMEHTA,
HaOJI0ACHUS, U3MEPEHUS, MOACIUPOBAHUS; CPABHUBATh CBOMCTBA KBaJpaTa U
IPSMOYTOJIbHUKA.

KoHncTpyupoBaTh MaTeMaTH4eCKUE PEAJIOKEHHSI C IOMOIIBIO CBSI30K «HEKOTOPBIN»,
«1:000i1». Pacio3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKa3bIBAaHHSI O MHOTOYTOJIbHUKAX, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTD IUIOINAAM KBAaJpaTa OT JUIMHBI €0 CTOPOHBI.

Hcnonp30Bathk cBOICTBAa KBaAPAaTHOW CETKHU Ui IOCTPOEHUs (hUryp; pa3ouBarb
NPSMOYTOJIBHUK Ha KBAIPATHI, TPEYTOJIHUKU; COCTABISATH (PUTYPHI U3 KBAAPATOB U
OPSMOYTOJIBHUKOB M HAXOAUTh MX IUIONIA/1b, pa30MBaTh (PUIYphl HA MPSMOYTOJIBHUKU U
KBaJpaThl U HAXOJUTh UX IUIOILAMb.

Beipaxars BeJIMUMHY IIOLIAIU B Pa3IMYHBIX €AMHULIAX U3MEPEHHS] METPUUIECKON CHUCTEMBbI
Mep, MOHUMATh U UCIOJIB30BaTh 3aBUCUMOCTH MEX/1y METPUYECKMMHU €IMHUIIAMU U3MEPEHUS
IUIOILAH.

3HaKOMMTBHCS ¢ IPUMEpPaMH MPUMEHEHUS TUIOIIAN U IEPUMETPa B MPAKTUYECKUX CUTYALIHSIX.
Pemats 3a1aun U3 peanbHON )KU3HU, IPEATIAraTh U 00CYKAAaTh pa3IMyHbIe CIIOCOOBI peleHUs
3aja4

JecsaTuunblie
apoou
(38 u)

JlecsaTnyHas 3aMKcCh
npobeii. CpaBHeHUE
JECATHYHBIX APOOEH.

JlecTBUS ¢ IeCATUUHBIMU
npobsimu. OKpyrieHue
JECATUYHBIX TPOOEH.

Pemenne TeKCTOBBIX 3a7ad,
CoOJIepIKaIInX JPOOH.
OcHoBHBIE 3a- 1a4l HAa TPOOH

[IpencraBisTh AeCITUYHYIO ApOOb B BUJIE OOBIKHOBEHHOM, YNTaTh U 3aIIUCHIBaTh, CPABHUBATh
JeCATUYHbIE JpoOu, mpeaaraTb, 000CHOBBIBATh U 00CYKAATh CIIOCOOBI YIIOPSA0YMBAHUS
JECATUYHBIX ApoOeil.

N300paxaTs necaTUYHbIE IPOOU TOUKaMU Ha KOOPJAWHATHOM MPSIMOU.

BbIsSBISATE CXO/ACTBA U PA3IUYUs NPaBUI apu(PMETUUECKUX JEHUCTBUM ¢ HATypabHBIMU
YHUCJIaMU U IECATUYHBIMU APOOSIMH, OOBACHATH UX.

BoinonusaTe apudmernueckue 1eHCTBUS € AECATUYHBIMU APOOSIMH; BBITTOJIHATH TPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYUCIICHUM.

[TpumensTH cBOICTBA apu(METHUECKUX ASUCTBUM I palliOHAIN3AUY BEIYMCICHHUMN.

[TpuMeHSATH MPaBUIIO OKPYTJICHUS AECATHUHBIX 1pobeit. [IpoBoauTh uccinenoBaHms CBOMCTB
JECATUYHBIX ApoOeii, onupasch Ha YUCIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOLIBIO




KOMITbIOTEPA), BBIBUTaTh TUIIOTE3bI U IPUBOIUTH UX OOOCHOBAHUSI.

Pacrnio3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O APOOSX, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHHS U OTPULIAHUS BHICKA3bIBAHUH.

PemaTh TekcTOBBIE 3a7a4uM, COAEpIKAIE APOOHbIE JaHHBIC, M HA HAX0XKJCHUE YaCTH LEJIOTO
U [IEJIOTO IO €T0 YaCTH; BBIABIIATH MX CXOACTBA U PA3IHUMSL.

MopnenupoBaTh X0/ pPeIIeHHs 3aa4y ¢ ITOMOIIBIO PUCYHKA, CXeMblI, Ta0nuipl. [IpuBoauTs,
pa30upaTh, OLICHUBATH PA3IMYHBIC PELICHUS, 3aIICH PEIICHUI TEKCTOBBIX 3a1ad.

OmnepupoBath JPOOHBIMU YHCIIAMU B pEASTbHBIX JKU3HEHHBIX CUTYaIHSX.

Kputnuecku olieHUBaTh MOTYYEHHBIN pe3yJbTaT, OCYILECTBIISATE CAMOKOHTPOJIb, IPOBEPSIs
OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOIUThH OLITHOKH.

3HaKOMUTBCS C HCTOPUEH Pa3BUTHA apU()METHKI

Harnsagnas
reoMeTpHus.
Tenau
¢burypsl B
MPOCTPAHCTBE
(9 1)

MHOrOorpaHHUKH.
N3o0pakeHue
MHOIOTrpaHHUKOB. Monenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssMOyTONBHBIM
napasuiesenunen, Kyo.
Pa3Béptku kyba u
napasuiesenumnena.

ITpakTryeckas pabora
«Pa3BépTka Kybay.

O0BéMm kyba,
IPSIMOYTOJIBHOTO
napajulieJenune1a

Pacno3naBath Ha yeprexkax, pUCYHKax, B OKPYKalOIIEM MUPE MPSIMOYTOJIbHbIN
napajuienenumnes, Kyo, MHOrOrpaHHHUKH, OMUCHIBATh, UCTIOJIb3Ysl TEPMUHOJIOTHIO, OLICHUBAThH
JIMHEWHBIE pa3Mephl.

[TpuBoauTE MpUMeEpsl 00BEKTOB PEeaTbHOI0 MUPA, UMEIOLTNX (POPMY MHOTOTPAHHHUKA,
MIPSIMOYTOJIBHOTO Mapasuielienumea, Kyoa.

N3o6paxaTs Ky0 Ha KieTyaTol Oymare.

UccnenoBath cBOMCTBA KyOa, MPSIMOYTOJILHOTO NTapaJljieenuea, MHOTOTPaHHUKOB,
HCTIOJIb3YSI MOJEIIH.

Pacnio3naBate 1 n300pakaTh pa3BEPTKH KyOa u mapaienenuneaa. MoaeaupoBaTsh Ky0 1
napajuiefienumnesa u3 OymMard ¥ Mpourux MaTepHalioB, 0ObICHATH CIIOCOO MOJEIMPOBAHHUS.

HaxomuTh u3mepenus, BEIYUCISTH MJI0MAAb TOBEPXHOCTH; 00BEM Kyba, IPSIMOYTOJIEHOTO
napajuieNienune1a; ucCie0BaTh 3aBUCUMOCTh 00bEMa KyDa OT JUIUHEI ero pedpa, BBIABUTATH U
000CHOBBIBATh TUIIOTERY.

Hab6mronaTe 1 mpoBOUTE aHATIOTUY MEXAY MOHSATUSAMH IUIOIIAIA U 00bEMa, IepUMeTpa 1
TIJIOIIAIM TTOBEPXHOCTH. Pacmo3HaBaTh HICTHHHBIC U JIOKHBIE BHICKA3bIBAHUS O
MHOTOTPaHHUKAX, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U
OTPHUIIAHHS BHICKA3bIBAHUIA.

Pemare 3amaun u3 peanpHON KU3HU

IToBTOpEeHUE U
00061eHne

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB Kypca 5

BrIuncaaTs 3HaYEHHS BLIpa)I(CHHf/'I, COACPpKANX HATYPAJIbHBIC YUCJIA, OOBIKHOBEHHBIE U
JACCATHYHBIC ,Z[pO6I/I, BBIIIOJIHATH Hp606pa3OBaHI/I}I YHUCCII.




(10 1)

Kj1acca, 0000IIIeHrE 3HAHUH

Bri6upats criocod cpaBHEHHS YMCEIN, BEIYUCICHHMA, TPUMEHSTh CBOMCTBA apu(hMETHIESCKUX
JEUCTBUM JIJI PAalMOHAIIN3ALUH BBIYHCICHUN.

Ocy1iecTBISTH CAMOKOHTPOJIb BBIMOJHAEMbBIX ICEUCTBUN U CAMOIIPOBEPKY pe3yJibTara
BBIYMCIICHUM.

Pewiate 3a1aun U3 peanbHOU )KU3HU, IPUMEHITh MAaTEMAaTUUECKNE 3HAHUS JJI PELICHUS 3a]1a4
U3 IpYTUx y4eOHBIX MPEIMETOB.

Pematsb 3a1aun pa3HbpiMu ciocod0aMu, CpaBHUBATH CIIOCOOBI peLIeHHs 331a4u, BBIOUPATh
paroHaIbHBINA CIIOCO0

6 kaacc (170 1)

HazBanue
pasznena, Kypca
(4ncio yacos)

OcHoOBHOE COOCPIKAHUC

OCHOBHBIE BUAbBI ACATCIIBHOCTHU o6yqa10u1nxc;1

Harypanbnsie
qucia

(30 1)

Apudmernueckue neiicTBus
C MHOTO3HAYHBIMHU
HATypaJbHBIMU YHCIIAMH.
Hucnoble BEIPAKEHHUS,
MOPAOK JECUCTBUH,
UCIIONIb30BaHUE CKOOOK.
OkpyriieHHe HaTypaJIbHbIX
YHCEll.

Jlenutenu n KpaTHbIe
YHCIIa; HanOOIbIIHHA OO
JIeTUTENIb U HAUMEHbIIIEE
oO11ee KpaTHoe.

Paznoxxenue uncna Ha
MPOCTHIE MHOXKHUTEIIH.
JenumocTb CyMMBI U
npousseneHus. [lenenue ¢
OCTaTKOM.

Pemrenue TeKCTOBBIX 3a1a4

BeimonasaTe apudmeTnueckue NedCTBUS ¢ MHOTO3HAYHBIME HATYypATbHBIMU YHCIIAMH,
HaXOJIUTh 3HAYCHHS YUCIIOBBIX BHIPAXKEHHI CO CKOOKaMH 1 0€3 CKOOOK; BBIUMCIISTh 3HAUCHUSI
BBIPAXKEHUM, COJIEPKALMX CTEIIEHU. BBITTOIHATh NPUKUJIKY U OLIEHKY 3HAYEHUN YUCITOBBIX
BBIPAXKEHUM, MPUMEHATH IPUEMBI TPOBEPKH pe3yJibTaTa. MCIoap30BaTh MpY BBIYUCICHHUSIX
IIEPEMECTUTEIBHOE U COYETATEIBHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHUS, PACIIPEAEIUTEIBHOE
CBOICTBO YMHOXEHHSI OTHOCUTEIHHO CIOKEHHS, CBOMCTBA apu(hMETUIECKUX JEHCTBHIA.

HccnenoBaTte YMCI0BBIE 3aKOHOMEPHOCTH, IIPOBOAUTD YNCIIOBbIE SKCIIEPUMEHTHI, BBIIBUTATh
1 000CHOBBLIBATh TUIIOTE3HI.

DopMynHpOBATH OMPEACIICHUS IETUTENS U KPAaTHOTO, HAUOOJIBIIIETO OOIIETO ACIUTENS U
HAaWMEHBIIIETO OOIIET0 KPaTHOTO, IPOCTOTO U COCTABHOTO YHCEIT; UCIIOIH30BaATh ATH MTOHSITHUS
MIpY PEUICHUH 3a7a4.

[IpuMeHATh aNrOpUTMBI BEIUMCIEHUS HAUOOJIBIIIETO OOIIETO ASTUTENS U HAMMEHBIIIETO
00111er0 KPaTHOTO JIBYX YHCET, AITOPUTM PA3JIOKESHHS YHCIIa HAa TPOCTHIE MHOKHUTEIIH.

UccnenoBats ycnoBus nenuMocTs Ha 4 u 6. MccnenoBath, 00Cyknath, GopMyIupoBaTh U
000CHOBBIBAThH BHIBOJ] O YETHOCTH CYMMBI, TPOU3BEICHUS: ABYX YETHBIX YHCEN, TBYX HEUETHBIX
YyHclie, YETHOTO U HEUETHOTO YHMCEl.

HccnenoBaTte cBOKWCTBA AETUMOCTH CYMMBI U IPOU3BENCHUS YUCEIL.

[TpuBOANTE TPUMEPHI YUCEIN C 38JJaHHBIMU CBOMCTBAaMU, PACIIO3HABATH BEPHBIEC U HEBEPHBIE




YTBEPKIEHUS O CBOMCTBAX YHUCEJI, OIIPOBEPraTh HEBEPHBIE YTBEPIKICHHUS C IIOMOLIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBaThk MareMaTH4eCKue IPEII0KEHNS C IIOMOLIBIO CBS30K «U», WM, «ECIIH. . .,
TO...».

Pemiare TekcTOBBIE 331a4M, BKIIOYAIOIIUE TOHATUS AEIUMOCTH, apu(PMETUYECKHM CIIOCOO0M,
UCIIOJIb30BaTh Mepedop BCEX BO3MOXKHBIX BAPUAHTOB.

MogenupoBaTh X0/] pelIeHus 3a/1a4M ¢ [IOMOLIbI0 PUCYHKA, CXEMBbI, TAOJIHIIbI.

[IpuBoauTh, pa3Ouparb, OLIECHUBATh Pa3IMYHbIE PEIICHNUS, 3alIUCU PELICHUH TEKCTOBBIX 3a/1a4.

Kputnuecku oneHMBaTh NOJIYYEHHBIN pe3yibTaT, HAXOAUTh OMIUOKH, OCYIIECTBIATh
CaMOKOHTPOJIb, IIPOBEPsIsl OTBET HA COOTBETCTBUE YCIOBHIO

Harnsnnas [eprieHAuKyIApHBIC Pacnio3naBath Ha 4epTekax, pUCyHKax CIy4ad B3aMMHOTO PACIOJIOKEHHS JBYX MPSIMBIX.

reOMETpHSL. npsimble. [lapamienshbie N300paxkaTh ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha HEJTMHOBAHHOW M KJIeT4aTON Oymare

[Tpsimble Ha npsiMbIE. JIBE TIEPECEKAIOLINECS MIPSIMBIC, BE MapaljIeIbHbIC IPSMBIC, CTPOUTH MIPSIMYIO,

TUIOCKOCTH Paccrosinue mexxay nByms NEePHCHANKYIISPHYIO JaHHOH.

(7 9) TOYKaMH, OT TOYKH 10 [TpuBOIUTE TPUMEPHI MAPAIIETLHOCTH M NEPICHANKYIIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
OpSMOM, JJTMHA ITyTH Ha Pacrnio3HaBaTh B MHOTOYTOJIBHUKAX MEPIIEHANKYISIPHBIC U MTApaJUICIbHBIE CTOPOHBI.
KBaJIpaTHOMN CETKe. N300pakaTh MHOTOYTOJIBHUKH C TTapauIeIbHBIMK, IEPICHINKYISPHBIMA CTOPOHAMH.

[Tpumepb! PsIMBIX B Haxoauts pacctosiHre MEXTy ABYMSI TOYKAMH, OT TOYKH JI0 MIPSIMOH, JUTMHY TTyTH Ha

IPOCTPAHCTBE KBaJpaTHON CETKE, B TOM YHUCIIE HCIIONIB3Ys MH(POBBIE peCcypCh

Hpo6u (32 u) OObIKHOBEHHAs IpOOb, CpaBHMBATH M YIIOPSJIOUYMBATh IpoOH, BEIOMPATh CrI0c00 CpaBHEHMSI JpoOeit.

OCHOBHOE CBOMCTBO /1po0H,
COKpaileHue Jpooeit.
CpaBHeHHE U
yHopsii0YMBaHue Ipooeil.
JlecsiTuuHble Apodu 1
METpHUYECKasi CHCTEMa Mep.
Apudmernyeckne AeHCTBUSL
C OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.
OtHoienue. Jlenenue B
JTAHHOM OTHOILIEHUH.

[IpencraBnsaTh aecSITUYHBIE TpOOU B BUAE OOBIKHOBEHHBIX Jpo0Oeii 1 0OBIKHOBEHHBIE B BHJIE
JIECATUYHBIX, UCII0JIb30BaTh SKBUBAJICHTHBIE NIPEACTABICHUS IPOOHBIX YHCEN MPH UX
CPaBHEHMH, TP BHIYUCICHUSX.

Hcnonb3oBath gecsTuuHbIe ApoOU MpHU MpeoOpa30BaHUM BEIMYHH B METPUUECKOMN CHCTEME
Mmep.

BoinonusaTe apudmernyeckue 1edcTBUs ¢ OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSMHU.

Bbruncniare 3HaueHus BBIPAKEHUH, COAEPIKAIMX OOBIKHOBEHHBIE U IECATHUHBIE IPOOH,
BBINOJIHATH NpeoOpazoBaHus Apo0el, BIOUpaTh Coco0, MPUMEHSATh CBOICTBA
apuMeTHUECKUX AeUCTBUI [T palliOHAIN3alMK BEIYHCICHUH.

CocTaBATh OTHOUIEHMSI U TPONIOPLIUH, HAXOAUTH OTHOILIEHUE BEJIMYUH, IEIUTh BEJIUYHUHY B
JTaHHOM OTHOLIEHMH. HaXoauTh SKCIIEPUMEHTAIBHBIM ITYTEM OTHOILEHUS JJIMHBI OKPYXHOCTU




Macmra0, mponopiusi.

[lonsiTHe mpoLeHTa.
Brrunciienue nponeHra ot
BEJIMYMHBI U BETUYUHBI 110 €€
MIPOLICHTY.

Peurenne TekcToBBIX 33124,
coJlepKalux Apoou u
IIPOLICHTBI.

[TpakTuyeckas pabora
«OTHOIIEHUE JUTHHBI
OKPYXKHOCTH K €€ JuaMeTpy»

K €€ IuaMerpy.

WuTepnperupoBars MacmTad Kak OTHOIICHHE BEIMYHH, HAXOIUTh MacIuTad ruiaHa, KapTel U
BBIYUCIISAITh PACCTOSHHSI, UCTIONB3YS MaciTao.

OOBACHATD, UTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI PEUHU CO CIOBOM «IIPOIICHT.
Beipa)kaTe IpoLEHTHI B APO0SIX U IpOOU B IPOLIEHTaX, OTHOLIEHHE IBYX BEJIMYHMH B IIPOLIEHTAX.

BbIunCIIATE NPOLIEHT OT YUCIIA M YKCIIO O ero NpoueHTy. OKpyrisiTh ApoOu U MPOLEHTHI,
HaXOJUTh NPUOIMIKEHHS YK CE.

Pemarte 3a1aun Ha 4aCTH, IPOLIEHTHI, IPOMNOPLIUH, HA HAXOXKAEHUE IpoOHU (IPOLEHTA) OT
BEJIMYMHBI M BETUYHMHEI 110 €€ TpoOH (IIPOLIEHTY), ApoOu (TIPOIIeHTa), KOTOPHIN COCTaBIISICT
0J1Ha BelIMuuHa ot Apyroil. [IpuBoaute, pa3Oupars, OLIEHUBATh PAa3IUYHbIE PEIICHHUS, 3alIUCU
pELICHUI TEKCTOBBIX 3a/1a4.

W3BnekaTh nHMOpMAIHIO U3 TAOIHIl U AUArpaMM, HHTEPIPETHPOBATH TaOIMYHBIE TaHHBIE,
orpenenaTh HauOoJblllee U HaUMEHbIIIee U3 IPEACTAaBICHHBIX TaHHBIX

Harnsagnas
reoMeTpHus.
Cummerpus (6

)

OceBas cuMMeTpHs.
LlenTpanbHas cCHMMETpHUS.
[Toctpoenue
CUMMETPHYHBIX (pUryp.
[IpakTnueckas padbora
«OceBasi CHMMETPHSI.
Cummerpus B
IIPOCTPAHCTBE

Pacrnio3HaBaTh Ha yepTekax U U300paKEeHUAX, U300paXxaTb OT PyKH, CTPOUTH C HOMOILBIO
MHCTPYMEHTOB GUTypy (OTpE30K, JOMaHYI0, TPEYTOJIbHUK, IPSAMOYTOJIbHUK, OKPYKHOCTb ),
CUMMETPUYHYIO JAHHOW OTHOCUTEIIBHO IIPSIMOM, TOUKHU.

HaxoauTh npumepbl CHMMETPUH B OKpY»KarollieM Mupe. MojenupoBath U3 Oymaru JiBe
¢burypbl, CUMMETPHUYHbIE OTHOCUTEIBHO MPSIMON; KOHCTPYHPOBATh NT€OMETPUUECKHE
KOH(UTypaluu, UCIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM YHCJIE C TOMOUIBbIO IU(POBHIX
peCypcoB.

HccnenoBaTh cBOICTBa N3yUeHHBIX (DUTYD, CBSI3aHHBIE C CUMMETPUEH, UCIIOb3YS
HKCIEPUMEHT, HAOII0IeHHEe, MOJIETUPOBaHHE.

OO00CHOBBIBATh, OIIPOBEPTaTh C MOMOIILI0 KOHTPIIPUMEPOB YTBEPIKICHHUS O CUMMETPHH

¢uryp

BeIpaxxenus ¢
OykBaMu

(64)

[Ipumenenue OykB JiIst
3aMyucy MaTeMaTHYeCKUX
BBIPQXEHHUH U MPeII0oKEeHUH.
bykBeHHBIE BBIpaXKEHUS U
YHCIJIOBBIE TIOJICTAHOBKH.

bykBeHHBIE paBEHCTBA,
HaXO0X/I€HNE HEU3BECTHOTO

Hcnonb3oBath OYKBBI 411 0003HAYEHUS YUCEIl, IPU 3allUCH MAaTEMaTUYECKUX YTBEPKICHUH,
COCTaBJISITh OYKBEHHBIE BBIPAXKEHHUS 10 YCIOBUIO 3a/1a4H.

HccnenoBaTh HECTI0KHBIE YUCIIOBBIE 3aKOHOMEPHOCTH, UCIIOJIB30BATh OYKBBI I UX 3aIHCH.

Bbruncnare uncinoBoe 3HaueHne OyKBEHHOTO BBIPAXKEHUS ITPH 3aJJaHHBIX 3HAUEHUSIX OYKB.

3anuceiBaTh (POPMYJIBL: IEPUMETPA U IJIOLIA U MPSIMOYTOJIbHUKA, KBaIpaTa; AIHHbI
OKPYKHOCTH, IIJIOLIA I KPYTa; BBITOJHATH BBIYMCICHUS IO 3TUM (POPMYIIaM.

CoctaBisath HopMyJIbl, BRIpaXKaroliye 3aBUCMOCTH MEX/Ty BEIUYMHAMU: CKOPOCTh, BpeMs,




KOMITIOHEHTa. DOpMyJIbI

paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM padoThI,
BBITOJIHATH BBIYMCIICHUS TI0 ATUM (OPMYIIaM.
HaxoauTs HEeW3BeCTHBIN KOMIIOHEHT apU(pMETUIECKOTO ICHCTBHS

Harnsgnas YeTbIpEXyrobHUK, N300paxaTh Ha HETMHOBAHHOM U KJIETYAaTOM Oymare ¢ UCIOIb30BAaHUEM YEPTEKHBIX
reoMeTpHs. PUMEPHI MHCTPYMEHTOB YETHIPEXYTOJILHUKH C 3a/IaHHBIMU CBOMCTBAMHU: C MapaiebHBIMH,
Ourypsl Ha YEeTBIPEXYTOJIbHUKOB. NEePIEeHIUKYIIPHBIMU, PABHBIMU CTOPOHAMHU, MPSIMBIMH YTJIaMU U JIp., PABHOOEAPEHHBIN
IJIOCKOCTH [TpstmoyrobHUK, KBaApaT: TpeyroiasHUK. [Ipennarats 1 00Cyk1aTh CIIOCOObI, AITOPUTMBI IIOCTPOCHUSI.
(14 ) CBOICTBa CTOPOH, YIJIOB, UccnenoBath, CNIONB3Ys SKCIEPUMEHT, HAOI0IEHUE, MOICIIMPOBAHUE, CBOMCTBA
JMaroHaJyeu. NpSMOYTOJIbHUKA, KBaj[paTa, pa30uBaTh Ha TPEYrodbHUKH. OOOCHOBBIBAThH, ONIPOBEPTATh C
N3mepenue yrios. Buast IIOMOUIbI0 KOHTPIIPUMEPOB YTBEPKJIEHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, paclio3HaBaTh BEPHBIE
TPEYTrOJIbHUKOB. Y HEBEPHBIE YTBEPKICHHUS.
[Tepumerp N3mepsaTh U CTPOUTH ¢ TOMOIIBIO TPAHCHIOPTHPA YTJIbI, B TOM YHCIIE B MHOTOYTOJIbHUKE,
MHOTroyrojbHuka. [lnomans CpPaBHHBATh YTJIbI, pACIIO3HABATh OCTPHIE, MIPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIibl. Pacrio3HaBaTh,
¢burypst. Dopmysl M300paxaTbh OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN, pABHOOEIPEHHBIH,
nepuMeTpa U Iiouaau PaBHOCTOPOHHUI TPEYrOJbHUKH.
IPSIMOYTOJIBHUKA. BbruncnsaTe nepuMeTp MHOTOYToJIbHUKA, IJI0Ia/lb MHOTOYTOJIbHUKA Pa30UEHUEM Ha
[TpubmmxEéHHOE U3MepeHne IPSIMOYTOJIBHUKH, Ha PaBHbIE (PUTYpPbI, UCIIOIb30BATh METPUUECKUE EAMHUIIBI U3MEPEHUS
wiomanu Guryp. JUTMHBI 1 TJIOIIAIH.
[IpakTnueckas padbora Hcnonb3oBarh npuOIMKEHHOE U3MEPEHNE JJIMH U IJIOLAAeH Ha KIeTyaTol Oymare,
«[Inmomans kpyra» npuOIMKEHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, IJIOLIa I Kpyra
[TonoxxurensH Lensle uncna. Monyib [IpuBOINTE IPUMEPBI UCIIOJIB30BAHUS B PEATILHOM KU3HU NOJIOKUTENBHBIX U OTPULATENBHBIX
ble U quciia, FEOMETPUYECKas] qucel.
OTpHILATENbHBI UHTEPIIpETAsI MOIYIISL. N300paxaTh 11eble YKciia, MOJI0XKUTENbHbIE U OTPULATENbHbIE YHCIIa TOUKaMU Ha YMCIIOBOMN
€ yucia UucnoBble TPOMEKYTKH. NPSIMOM, UCTIOIb30BaTh YUCIOBYIO IPSAMYIO JJIi CPAaBHEHUS YHCEl.
(40 u) [TonoxurenbHble U [IpumensTH NpaBuiIa CpaBHEHUS, YIOPSAA0OUMBATH LI€JIbI€ YMCIIA; HAXOAUTh MOAYJb YUCIIA.

OTPHUIIATEIILHBIE YHCIIA.
CpaBHEHHE MOJIOKUTEITBHBIX
Y OTPULIATETIbHBIX YUCE.
ApudmeTrndeckne 1eicTBUS
C TIOJIOXKUTENbHBIMU U
OTPULIATENIHBIMU YHCIIAMH.

q)OpMy.TII/IPOBaTI) IMpaBuJjia BBIYHUCIICHHUSA C IOJTOXUTCIBHBIMA U OTPHUIATCIbHBIMHA YU CJIIAMHU,
HaXOoaAUTh 3HAYCHUA YHCIIOBBIX BBIpa}KeHI/If/II, coAcpKamnx JI&I)iCTBI/IH C IIOJIOKHUTECIBbHBIMU U
OTpULATCIIbHBIMU YHUCJIAMHU.

HpI/IMeH}ITB CBOMCTBA CJI0XKEHUS U YMHOXCHUS JIS1 HpeO6p8.30BaHI/I$I CyYMM U HpOI/I3BC,I[eHHI>'I




Pertenuie TeKCTOBBIX 3a4a4

[IpencraBienu [IpsimoyronbHas cucrema OOBSCHATH U HIUTFOCTPUPOBATD TIOHATHE MPSIMOYTOJIbHON CUCTEMbI KOOPANHAT HA IUIOCKOCTH,
€ JaHHBIX KOOP/IMHAT Ha IUIOCKOCTH. UCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOMTH HA KOOPMHATHOM IUIOCKOCTH TOYKU M (DUTYPHI 110
(6 9) KoopauHatsl TOUKH Ha 3a/IaHHBIM KOOPJMHATaM, HAXOJUTh KOOPIUHATHI TOUCK.
IUIOCKOCTH, abcrucca u Yurathk cToN0YaThIe M KPYrOBBIE TUAarpaMMbl; HHTEPIIPETUPOBATH IaHHBIC; CTPOUTD
OpIMHATA. CTOJIOUATHIC JHArPAMMBI.
CronbuaThie U KPyroBbIe Hcnonk3oBath HHMOPMALIUIO, IPEACTABICHHYIO B TA0IMIAX, HA [UarpaMMax JJisl PeIIeHUs
JIMarpaMMBbl. TEKCTOBBIX 33/1a4 U 3a]1a4 U3 PeabHOM KU3HU
[MpakTuueckas pabora
«ITocTpoeHue auarpammy.
Pemenue TekcTOBBIX 3a/1a4,
COJICpIKAIlUX JIAaHHBIC,
Ipe/ICTaBIICHHBIC B TAOIHUIIAX
U Ha Marpammax
Harnsanas [MpsiMOyTOBHBIIM Pacrio3HaBath Ha yepTekKax, pUCYHKaX, ONMUCHIBATH TUPAMULY, IPU3MY, IWIIMH/IP, KOHYC,
reOMETpHSL. napaJuienenurnesn, Kyo, map, 1300pakaTh UX OT PYKH, MOJICITUPOBATH U3 OyMaru, IIaCTUIIMHA, IPOBOJIOKH U JIP.
®urypsr B npu3Ma, TIpaMuaa, KOHYC, [TpuBOaUTE IPHMEPHI 0OBEKTOB OKPYKAFOIIETO MUpa, UMEIONIHX (POpMBI Ha3BaHHBIX TEJ.
POCTPaHCTBE WJIHHID, map U cdepa. Hcnonp30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBaHUE, BBICOTA, PAHYC U
(9 v) N300paxkenue JaMeTp, pa3BEépTKa.

IPOCTPAHCTBEHHBIX (PUTYD.
[Ipumeps! pa3BEpTOK
MHOTOTPaHHHUKOB, LIMJIMH/IPA
U KOHYyca.

[IpakTnueckas pabora
«Co3nanue Mozenen
IPOCTPAHCTBEHHBIX QUTYPY.

N3yuaTh, NCHOIB3Ys SKCIIEPUMEHT, HAOII0IeHHEe, U3MEPEeHHEe, MOJICIUPOBAHKE, B TOM YHUCIIE
KOMIIBIOTEPHOE, 1 ONTUCHIBATH CBOIMCTBA Ha3BAaHHBIX TEJl, BBIABIIATH CXOACTBA U PA3IUYUSL:
MeX1y MUPaMUAON U MPU3MOMN; MEXTy HIUIMHAPOM, KOHYCOM U LIApOM.

PacnioznaBath pa3BEPTKH Mapaienenumnesa, Kyoa, Ipu3Mbl, MIPaMH/Ibl, KOHYCa, IUIMH]IPA;
KOHCTPYHPOBATh JIaHHbIE TeJa U3 pa3BEPTOK, co3/laBaTh UX Mojaenu. Co31aBaTh MOJIETH
IPOCTPaHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, IUTACTHUIIMHA U JP.)

W3mepsTh Ha MOAEISX: ATUHBI pEOep MHOTOTPAaHHUKOB, THAMETD IIapa.




INousarue 00BEMA; €IUHULIBI
u3MepeHus oo0péma. O0bEM
PSIMO- YTOJILHOTO
napaenenumnena, Kyoa,
dbopmyiiel 00bEMa

BriBoauts hopmyny 00bEMa IpSIMOYTOIBHOTO MapajuIeIenuIe/a.

Brraucinare no ¢popmynaM: 00bEM IPSIMOYTOIBHOTO Mapaulesenuieaa, Ky0a; HCIoiIb30BaTh
SIMHHULIBI H3MEPEHUsT 00bEMA; BBIYUCIIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajJieNIenuIe10B; pelaTh 3a/1a4i C peabHbIMU TaHHBIMHU

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3aill
us

(20 1)

IToBTOpEHNE OCHOBHBIX
MIOHATHI U METOJ0B KYpCOB 5
u 6 K1accoB, 00001IeHNE U
cucTeMaTu3aIus 3HaHui

BbruncnsaTe 3Ha4CHMSI BBIDAKEHUH, COACPKAILNX HATYpaIbHbIE, LIEIIbIE, IOJIOKUTEIbHBIE U
OTpHLIATENIbHBIE YHCIIA, OOBIKHOBEHHBIE U AECATUYHBIE 1POOH, BBINOIHATh IPEOOPa30BaHMS
YHCeN U BhIpaKeHHH. BIOMpaThs crmocod cpaBHEHUS Yucell, BHIYUCICHUH, IPUMEHSATh CBOHCTBA
apu(MeTHUECKUX JeHCTBUH [T pallMOHATIN3alMK BEIYUCICHUN. PemaTh 3a1aun U3 peanbHOM
JKU3HH, IPUMEHATh MaTEMaTU4YECKUE 3HAHUS I PEIICHUS 3a]1a4 U3 APYTUX [IPEIMETOB.
Pemarp 3a1aun pa3HbIMU crioco0aMu, CpaBHUBATh, BEIOMPATh CIIOCOOBI PELLIEHUS 3a/Jauu.
Ocy1ecTBISITh CAMOKOHTPOJIb BBIIIOJHAEMBIX IEHCTBUN U CAMOIIPOBEPKY pe3ysbTaTa
BBIUNCIICHUN




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI

HEJIX N3YYEHUS YYEBHOI'O KYPCA

Anrebpa sSBJIsETCS OTHUM U3 ONOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa 0OECIIEUHBAET U3yUeHUE
IpYTUX JAUCLUUIUIMH, KaK €CTEeCTBEHHOHAyYHOro, TaK W TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE
He0o0X0IUMO ISl IPOAOJKEHUsT 00pa30BaHusl U B MOBCEIHEBHOM XHU3HU. Pa3zButue y obydarommxcs
HAyYHBIX NPEJICTABICHUNA O MPOUCXOXKICHUM U CYLIHOCTU anredpamveckux abcTpakuuid, crocobe
OTpaXCHHUS MATEeMATHUYECKON HAyKOW SIBICHUH M TIPOIECCOB B MPUPOJAE U OOIIECTBE, pOJIU
MaTEeMaTHYECKOT0 MOJICIMPOBAHNUS B HAYYHOM MIO3HAHUU H B MIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHMS M KAuyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIA aJanTallid B COBPEMEHHOM
udpoBoM obmiecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM 00pa3oM OOECIeUMBAET Pa3BUTHE YMEHUS
Ha0I10/1aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTHU MBIIIICHUS, CIIOCOOHOCTH
apryMEeHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS W BBIBOJABI, (OPMYIHPOBATH YTBEPHKICHUS.
OcBoenue kypca aireOpbl oOecreuynBaeT pa3BUTHE JOTHMUYECKOrO MBIIUICHUS OOy4YaloUUuXcs: OHU
UCIONB3YIOT JEAYKTUBHBIE W HMHIYKTUBHBIE pacCyXIeHHus, 00O0OIIeHHEe U KOHKPETU3AIIHIO,
abctparmpoBanne wu aHanoruto. OOyueHwe anrebpe mpeanojaraeT 3HAYUTEIBHBIH 00BEM
CaMOCTOSITEJIbHOM  ESATEIbHOCTH O0YyYarolMXcs, I03TOMY CAaMOCTOSTEIbHOE pelIeHHE 3aaad
€CTECTBEHHBIM 00pa30M SIBJISIETCS peanu3aleil 1esTeIbHOCTHOrO MPUHIIMIIA O0y4EHUs.

B crpykrype mporpamMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEPXKATEIbHO-METOIMYECKUE IUHUHU: «Yuciaa W BBIUMCICHHSY; «AnreOpanueckue
BBIPAKEHUS»;

«YpaBHeHUs U HepaBeHCTBay; «Dynkuum». Kaxmas w3 3THX copepKaTelbHO-METOJUYECKIX
JUHUI pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUECHUS Kypca, €CTEeCTBEHHBIM 00pa30M IeperieTasich
U B3aUMOJCUCTBYS C IPYTUMH €ro JUHUSAMHU. B xozme m3ydeHus Kypca oOydaromIUMCs TPUXOAUTCS
JIOTHYECKH pacCyKJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B CBA3M C 3THM
11eJ1ec000pa3HoO BKIIOYHUTH B MPOrpPaMMy HEKOTOPBIE OCHOBBI JIOTHKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIC
pasziensl MaTeMaTHYECKOTO 0Opa30BaHUS U CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOIIMMUCS OCHOB
YHUBEPCAJILHOTO MAaTEMaTHUECKOT O sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIaTh, YTO COAEPKATEIBLHOM
U CTPYKTYpHOH 0COOEHHOCTBIO Kypca

«Anrebpay ABJISIETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanue TuHUM «YuCna U BBIYUCICHUS» CIYKUT OCHOBOM JUIS JTalbHEHIIErO H3Yy4eHUs
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO Yy OOYYarOIIMXCs JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHUS TIOJIb30BAThCS ATOPUTMAMHU, a TAaKXKe MPHOOPETEHUIO MTPAKTHUECKIX HABBIKOB, HEOOXOTMMBIX
UTsl IOBCEAHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAIlHOHAIEHBIMHU
U UpPpAMOHAIHHBIMU YWCIaMH, (OPMHPOBAHHWEM TIPEACTABICHUH O JIEHCTBUTEIBHOM YHCIIE.
3aBeplIeHre OCBOCHMSI YUCIOBOM JIMHUU OTHECEHO K CTaplIeMy 3BeHY 00IIero oopa3oBaHHsL.

Coneprxanue IByX anreOpanyeckux JMHUN — «Anredpandeckue BhIpaKeHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (opMUpOBaHUIO y OOy4aromIMXCsl MaTeMaTHYecKOro arnrapara,
HE00XO0AUMOTO JIJIs peLIeHUS 33/1a4 MAaTEeMaTHKHU, CMEKHBIX IIPEMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX
3aa4. B ocHOBHOI ImIKoje yuyeOHbI MaTepualn TPYHNIHPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAXKEHUH.
Anrebpa JeMOHCTpPHpPYET 3HAYCHHWE MaTEeMaTHKW KakK s3bIKa JUIS TIOCTPOCHUS MaTeMaTHYEeCKHX
MoOJIeJIei, ONMCcaHus MPOLIECCOB U SBJIEHUH peabHOro Mupa. B 3anaun o6yueHus aiaredpe BXOIAT TaKkxKe
JanmpHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YAaCTHOCTH, JUII OCBOCHUS
Kypca WH(OPMATHKH, W OBJIQJICHUE HABBIKAMU JIEAYKTHUBHBIX paccyxkaeHuii. I[IpeoOpasoBanue
CHUMBOJIBHBIX ()OpM BHOCHT CBOH cIleIIM(HUECKUil BKJIaJ B pa3BUTHE BOOOPAXKEHMs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne (GyHKIMOHAIBHO-TPAUUECKON JTUHUM HAIENEHO Ha TOJY4YEeHHE IIKOJIbHUKAMU
3HaHUH O (YHKIMAX KaKk BaKHEWIIeW MaTeMaTW4ecKOM MOJENu JJIsi ONUCAHHUs M HCCIEOBAaHUS



pa3sHOOOpa3HBIX MPOIIECCOB W SBICHUH B mpupoje u odmectBe. M3ydeHue 3TOro marepuana
CIIOCOOCTBYET Pa3BUTHIO Y 00YUaIOLINXCS YMEHUS UCIIOIb30BaTh Pa3IMYHbIC BEIPA3UTENIbHBIE CPEJICTBA
A3bIKa MaTEMaTUKH — CJIOBECHBIC, CUMBOJIMYECKUE, Irpaduieckue, BHOCUT BKJIal B (hOpMUpOBaHHE
IIPEICTaBICHUN O POJIM MATEMATUKHU B Pa3BUTHM LIUBUIIN3ALUN U KYJIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yuebHOMY IulaHy B 7—9 kjaccax u3ydaeTcst y4eOHbBIH Kypc «Aunredpa», KOTOPBIH
BKJIIOYAET CIIEAYIOLUE OCHOBHBIE pa3/ieibl cojepkaHusi: «ducna u BbIUUCICHUSNY, «Anredpanyeckue
BBIPAKCHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMM.

VYueOHBIN TUTaH HA M3yYEeHHE anreOpsl B 7—9 Kjaccax OTBOAMUT 3 yuyeOHBIX Yaca B HENEIIO B
TE€YEHHE Ka)KJ0ro rojia o0y4eHusi, BCEro 3a Tpu roja ooyuenus — He MmeHee 306 yueOHbBIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA (ITO 'TOAAM OBYYEHUA)

7 knace

Yuciia 1 BbIYUCICHUA

PauuonanbHbIe yncIa

JlpoOu OOBIKHOBEHHBIE W JIECSATHYHBIC, MEPEXO0] OT OAHON (hopMBI 3amucu apobdel K Apyroil.
[lonsTe palMOHANBHOIO YMCIA, 3alUCh, CPABHEHHE, YINOPSAOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckre IeHCTBUS C pallMOHAIIbHBIMU YuciIaMU. Perenue 3a1ad U3 peajbHONW MPAaKTUKU Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeliesieHue, peodpa3oBaHue BhIPAKEHUH Ha OCHOBE
OIIpeJIeJICHUs], 3aITUCh OONBIINX Yucel. [IpoeHThI, 3anKch MPOLEHTOB B BUJE APOOU U IpodH B BUJE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIBHON ITPAKTUKH.

[IpuMeHeHne PU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPOTOPLIMOHAIBHOCTH.
Auredpanyeckue BbIPasKeHUs

IlepeMeHHBIE, 4YHUCIIOBOE 3HAYCHUE BBIPAXKEHUA C IEpeMEHHOH. JlomycTuMble 3HA4YeHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCMMOCTH MEX]ly BeIMUYMHAMU B Buje (GopMyisl. Beruucinenus mno
¢dopmynam. [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHM, TOKIAESCTBEHHO PAaBHbIE BBIPAXKEHMS, MTPABUIIA
peoOpa3oBaHus CyMM U TPOM3BEACHMI, NMpaBUiIa PACKPBITHA CKOOOK W TPUBEIACHHS MOJO0OHBIX
CJIaraeMbIX.

CBoiicTBa CTETIEHU C HATYpaJIbHBIM [TOKa3aTeIeM.

Opnownenbsl u MHorowieHbl. CteneHb MHoOrowieHa. Cro)eHHe, BBIYMTAHHE, YMHOXKEHHE
MHOTo4JIEHOB. POPMYyJIbI COKPAIIEHHOIO YMHOXKEHMS: KBaApaT CyMMBI U KBaJpar pa3HocTH. DopMmyia
Pa3HOCTH KBaApaToB. Pa3oskeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHeHus

VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWia NpeoOpa3oBaHUs YPAaBHEHHUS, PAaBHOCUIBHOCTb
YPaBHEHUHU.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOpHEH JIMHEMHOrO0 ypaBHEHUS, PEIEHUE
JMHEWHBIX ypaBHeHMI. COoCTaBiIeHUE YpaBHEHUN O YCJIOBHIO 3aJadd. PerieHne TeKCTOBBIX 3a4ad C
MMOMOIIBI0 YPaBHEHHUM.

JluneiiHoe ypaBHEHHE C ABYMsI NepeMeHHbIMM M ero rpaduk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUH C ByMs IEpeMEHHBIMH. PelneHne cucteM ypaBHeHUH crioco6oM mojicTaHoBKU. [Ipumepst
peLIeHUs TEKCTOBBIX 3aa4 C IIOMOILBIO CUCTEM YPAaBHEHUIA.

Koopaunats! u rpapuku. @yHKIuM



Koopaunarta Touku Ha npssmoid. UuciioBele IpOMEXYTKU. PaccrosiHue Mexay AByMsI TOUKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHas cucrema koopauHaT, ocu Ox u Oy. AOcmmcca M OpAMHATa TOYKU Ha
KOOpAMHATHOH mtockocTH. ITpumepsl rpadukos, 3agaHHbIx popmynamu. UreHue rpadukoB peasbHbIX
3aBucuMoctelt. [lonsatue ¢ynknuu. ['paduk dynknuu. CBolictBa ¢yHKIUN. JInHeliHas GyHKIus, €€
rpaduk. ['paduk Gynkuu y = [x|. ['padudeckoe penieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHCHHBIX
YpaBHEHUU.

8 knace

Yucna v BoIYMCTICHUS

KBanpatusiii kopens u3 uncia. [loustue 06 uppanroHaasHOM yHcie. JlecaTuuHble MPUOIHKSHUS
uppanuoHaNbHbIX uYnces. CBOHCTBA apu(METHUECKUX KBAJAPATHBIX KOPHEW M HMX MPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKECHUN U BBIYMCIICHUAM. [leiicTBUTENIbHBIE YHCIIA.

Crenens ¢ nenslM 1okasaresieM U e€ cBoiictsa. CTaHIapTHas 3alUCh YHCIIA.

Anrebpanueckue BbIpaXXeHUs

KBanpaTHblil TpEXUIIEH; pa3I0KEHUE KBAAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpanyeckas apodb. OCHOBHOE CBONCTBO anreOpamdeckoil apoou. CrokeHue, BEIUUTAHHE,
YMHOXXEHUE, JIeJIeHHe anredpandeckux Apooeil. ParonanbHbIe BEIpaXKEHUS U UX ITPeoOpa3oBaHue.

YpaBHeHus U HEpaBeHCTBA

KBangpatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenune
YpaBHEHMH, CBOJAIIMXCS K JMHEWHBIM M KBajapaTHbIM. [Ipocteiimme IpoOHO-palMOHaNIbHbIE
YPaBHEHUS.

I'papuueckas uHTEepHpeTalMsi YpaBHEHUH C JABYMS NEpEMEHHBIMHM M CHCTEM JIMHEHHBIX
YPaBHEHUH C JByMs IepeMeHHbIMU. [IpumMepsl pelieHus CUCTEM HEIMHEWHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckKuM CIIOCOOOM.

HUucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHON MepeMEeHHOW. PaBHOCUMIBHOCTH
HepaBeHCTB. JIMHelHbIe HepaBeHCTBA ¢ 0JJHOM nepeMeHHON. CrucTeMbl TMHEMHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM.

DyHKUNH

ITonsarue Gpynkun. O61aacTh onpeaeneHust 1 MHOXKECTBO 3HaueHul pyHkuu. CriocoOsl 3a1aHus
GbyHKIHi.

I'padux dpynxuum. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumeps! rpadukoB (yHKIMA,
OTPaXKAIOIUX pealbHbIE MPOIECCHI.

OyHKIMH, ONHUCHIBAIOLINE MPSAMYIO U 00pPaTHYIO IPONOPLHUOHAIIBHBIE 3aBUCUMOCTH, UX TPAPUKH.

®yuxmmn y = x2,y = x3,y = /x,y = |x|. [paduueckoe penrenre ypaBHeHHIT 1 CHCTEM ypaBHEHHIA.

9 kJaacc

Yucia v BLIYHCTEHUA

JelicTBUTEILHBIE YHCJIA

PanmonaneHble uncna, uppalioHaIbHbIe YUCIIa, KOHEYHbIE U OECKOHEUHBIE JECSITHYHBIE APOOH.
MHOXeCTBO JIEHCTBUTENBHBIX YUCEI; NEHCTBUTENbHbBIE YUCIa KaK OECKOHEUHBIE JAECATUYHBIC APOOH.
B3auMHO 0/1HO3HaUYHOE COOTBETCTBHE MEX]Yy MHOKECTBOM JIEUCTBUTENIbHBIX YUCEN U KOOPJAUHATHOMN
IIPSAIMOM.

CpaBHEHHE IEWCTBUTEIBHBIX YHCEIT, apUPMETUIECKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

HN3mepenus, npudInKeHusl, OLEeHKHU

Pa3mepsr 00bEKTOB OKPYKAIOIIETO0 MUPA, JIIUTETLHOCTh TIPOIIECCOB B OKPYKAIOIIEM MHPE.

[Tpubmmxk€HHOE 3HaUYEHNE BETUINHBI, TOUHOCTH pubamxkeHus. Oxkpyriaenue yucen. [Ipukuaka u



OLIEHKA pe3yJIbTaTOB BBIUMCIICHUH.

YpaBHeHHS H HEPABEHCTBA

YpaBHeHHd ¢ OHOH NepeMeHHOMH

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOISAIINUXCA K JIMHEHHBIM.

KBagparnoe ypaBHeHue. PemeHue ypaBHEHM, CBOASIIMXCS K KBaApaTHbIM. buKBagpaTtHOe
ypaBHeHUe. [IpuMepbl pellleHuss ypaBHEHHH TpeThbed W YETBEPTOM CTENEHEW pas3ioKeHUEM Ha
MHOXUTENH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMIA. PelieHne TEKCTOBBIX 3ajad aireOpanyecKuM
METOJIOM.

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ ABYMS IIEPEMEHHBIMHU U €ro rpaduk. Pemenue cuctem IByX JTMHEHHBIX YpaBHEHHM
C IByMs IIEpeMEHHbIMU. Pelienne cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIUHEHHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTaIys CHCTEMbl YPaBHEHUM C IBYMSI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 anredpandeckum crocooom.

HepagencrBa

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Perenne nuHENHbBIX HEPABEHCTB C OAHOW NEPEMEHHOM. PeneHue cucTeM JIMHEHHBIX HEPABEHCTB
c ogHoM nepemeHHoN. KBanpaTHbie HepaBeHCcTBa. ['paduyeckas MHTepIIpeTalis HEPABEHCTB H CUCTEM
HEPaBEHCTB C JIBYMsI [IEPEMEHHBIMHU.

DOYyHKIUH

Keagpatnunast ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KOOpAMHATH BEPIIMHBI MapadONbl, OCh
CUMMETPHUH 1MapaboIbl.

I'paduxu Gynkumii: y = kx,y = kx + b,y = ax? + bx + ¢,y = v/x,y = |x| u ux cBoiicrsa.

YucaoBbie M0CIEA0BATEIbHOCTH

Onpenenenue U cnocoObl 3aaHNsI YUCIIOBBIX IIOCIEA0BaTENbHOCTEN

[TonsiTHE YMCIOBOM MOCIIEI0OBATEILHOCTH. 3aJaHNE TIOCIIEIOBATEILHOCTH PEKYPPEHTHOM
¢bopmyoit u popMysoi n-ro dseHa.

ApudmeTrnueckas U TeOMETPUYECKasi TPOTPECCUI

Apudmernueckas U reomeTpudeckas mporpeccu. DopMyIsl n-ro uaeHa apuhMeTHIecKon u
reOMETPUYECKON IPOTrPECCUN, CYMMBI IIEPBBIX N YIEHOB.

N300paxeHue 4ieHOB apuPpMETUUECKON U TeOMETPUUECKON MPOTrpeccHii TOUKaMH Ha
KOOPJAMHATHOU TIJIOCKOCTH. JIMHEHHBIN 1 SKCTOHEHITUATBHBIN POCT. CII0KHBIE MPOIEHTHI.

IJIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUS IPUMEPHOM
PABOYEH ITPOI'PAMMBI KYPCA (ITO 'OJIAM OBYUEHUS)
OcBoeHune yueOHOTo Kypca «Anredpa» Ha ypoOBHE OCHOBHOTO 00IIero 00pa3oBaHUs T0JKHO
o0ecreunBaTh JOCTHKEHHUE CISAYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

7 kaacc
Yuciia 1 BLIYUCJICHUSA

® BhInonHsTh, coueTass yCTHbIE M IHUCbMEHHBIE MPHUEMBI, apudmeTnyeckue AeUCTBUS C
palMOHAIbHBIMU YHCIIAMU.

e HaxoauTh 3HAUYCHUS YHMCIIOBBIX BLIpa)KeHHfI; MMPpUMCHATH pa3HOO6pa3HLIC CIIOCOOBI U HpI/IéMLI
BBIYHCIICHUS 3HAUCHUI ,Z[pO6HBIX BBIpa)KeHHfI, COACPpIKAINX OOBIKHOBEHHBIE U JACCATHYHBIC ,Z[pO6I/I.

e[lepexoauTh OT 0JTHON (HOPMBI 3amKcH YHCeN K Apyrol (mpeoOpa3oBbIBATh JECATUYHYIO JpOOb
B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JIECTUUHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOBD).

o CpaBHMBATh U YNOPSA0YMBATh PAllMOHATIbLHBIE YHCTIA.



© OKpyriIsaTh YKca.

® BEINOJIHATh NPUKUAKY M OLICHKY pe3yJbTaTa BBIYMCIICHMM, OLEHKY 3HA4CHMH 4YMCIIOBBIX
BBIPAKCHUM.

® BEImoHsITh I[CﬁCTBPIH CO CTCIICHAMM C HAaTypaJIbHBIMHU IIOKA3aTCIISIMU.
.HpI/IMeHHTB IIPU3HAKH OACIMMOCTH, pa3IOKCHUC HA MHOXXHUTECIIW HATYPAJIbHBIX YHCCII.

ePeiiaTe NIPAKTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLIECHUEM BEIINYMH,
IIPONOPLUOHAIIBHOCTBIO BEJIMYMH, IPOLEHTAMH; MHTEPIPETUPOBATh PE3YyJIbTAThl PEIICHHs 3ahad C
y4€TOM OI'paHUYEHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

ellcnonp30BaTh anreOpanyecky0 TEPMUHOJIOTMIO M CHMBOJIMKY, NPUMEHSATH €€ B Ipolecce
OCBOEHHSI yueOHOIr0 MaTepuana.

.HaXO,I[I/ITB 3HA4YCHUA 6YKBCHHBIX BBIpa}KeHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

® BEImoHsITh HpeO6p330BaHI/I$I OEJI0T0 BBIPpAXKCHUA B MHOI'OYJICH IIPUBCACHUCM l'IOI[O6HI)IX
cJlara€MbIX, paCKpbITUEM CKOOOK.

® BLINOJIHATh YMHOKEHUE OJHOYICHA HA MHOIOYIEH U MHOIOYJI€HA HA MHOT'OYIEH, IPUMEHSATH
(dbopMyIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

o OCyIIECTBIIATh PA3JI0KEHUE MHOTOYJIEHOB Ha MHOKUTENIN C MIOMOIIBIO BHIHECEHUS 3a CKOOKH
00IIIero MHOKHTEIIS, TPYIIITUPOBKH CIIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

o [IpuMeHATh NpeoOpa3oBaHKsl MHOTOWIEHOB JUIsl PELLIEHUS Pa3iMyYHbIX 33/1a4 U3 MaTeMAaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

ellcrnonb30BaTh CBOWCTBA CTEMEHEH C HaTypajlbHBIMU MOKa3aTENSIMH JUIS TpeoOpa3oBaHUS
BBIPAYKECHHUIA.
YpaBHeHNsI 1 HEPABEHCTBA

ePerniaTh JMHEHHBIE YPAaBHEHUsA C OJHOW IIEPEMEHHOW, NPHUMEHSAA MpaBWIa IMepexoaa OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISIETCS JIM YUCIO KOPHEM YPaBHEHUS.

o [[puMeHsATh rpaduyecKkie METO/IbI PU PELICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

e[lonOupaTe mpUMEpHl Map YMCEN, SBJISIOUIMXCS PEHICHUEM JIMHEHHOrOo YpaBHEHHS C ABYMS
IIEPEMEHHBIMHU.

o CTpOUTh B KOOPJAMHATHOM IUIOCKOCTH I'padUK JUHEHHOTO YpaBHEHUS C IBYMs IEPEMEHHBIMH;
NOJIB3YsICh TpaIKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

ePemarh CUCTEMBl [JBYX JIMHEHHBIX YpaBHEHMHA C JABYMS NEPEMEHHbIMH, B TOM YHCIE
rpapuyecKu.

o CocCTaBIsATh U peuIaTh JIMHEWHOE YPAaBHEHUE WUJIM CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIOBUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NOJIYYEHHBIA PE3yNIbTaT.
Koopaunartel u rpadpuxku. ®yHkuumn

®11300pakaTh Ha KOOPJAWHATHOM MPSMOW TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpAMHATaM,
Ty4H, OTPE3KH, HHTEPBAJIBI; 3alMCHIBATh YUCIOBbIC POMEKYTKH Ha alNreOpandeckoM s3bIKe.

eOTMeuaTh B KOOPAMHATHON TUIOCKOCTH TOYKU MO 33JaHHBIM KOOPJAWHATaM; CTPOUTH TpaduKH
TuHEeWHBIX QyHKIMi. CTpouTh rpaduk GyHKIUU y = [X|.

o OnucBIBaTh C IIOMOIIBIO (I)yHKI_[I/Iﬁ HN3BCCTHBIC 3aBUCUMOCTHU MCKAY BCIMYUHAMH: CKOPOCTD,
BpeEMs, paCCTOAHUEC, I€HA, KOTUYCCTBO, CTOUMOCTD, IIPOU3BOJAUTCIIBHOCTb, BPEMA, 00BEM pa6OTBI.

e Haxonuth 3HaueHHe (PYHKIINU MO 3HAUEHUIO €€ apryMEeHTa.

e[lornmaTe rpaduyeckuil croco0 MpeACTaBICHUS W aHaMu3a WHGOPMAIMHU; W3BIEKATh M



MHTEPIPETUPOBATh HHPOPMALIHIO U3 TPAPUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 ki1ace
Yucaa 1 BLIYUCTICHUA

elicnonb30BaTh HauyaJdbHBIE MPEACTABICHUS O MHOXECTBE JICUCTBUTEIBHBIX 4YHUCEN JUIsS
CpPaBHEHHUS, OKPYIJIEHHUS U BBIUMCICHMH; H300pakaTh JACWCTBUTEIbHBbIE YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOMA.

o[IpuMeHATh MOHATHE apU(PMETHUECKOro KBaJIpaTHOIO KOPHS; HaXOIUTh KBaJpaTHbIE KOPHHU,
UCIOJIb3Ys MPU HEOOXOAUMOCTH KaJIbKYJIATOP; BBIIOIHATh IPEO0Opa30BaHMs BBIPAKEHHH, COAEPIKAILINX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

'HCHOJIB?;OB&TL 3aIIuCHu GOHBH_II/IX 1 MaJIbIX YHUCCJI C ITIOMOIIBIO ACCATUYHBIX I[p06eﬁ H CTGHCHGP’I
yucna 10.
AJredpanyeckne BbIpaKeHHs

.HpI/IMeHHTB IOHATHUC CTCIICHHU C I CJIBIM I10KAa3aTCJICM, BBIIIOJIHATH Hp606p830BaHI/IH Bpra)KeHHfI,
CoACpiKaluX CTCIICHHU C LICJIbIM ITOKAa3aTCJIICM.

® BEINIOJTHATh TOXIACCTBEHHBIE MPEe0Opa30BaHuUs PAllMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MPABHII
NEHCTBUM HaJl MHOTOWICHAMH M allTeOpandeCcKUMH IPOOSIMHU.

e PacknanniBaTh KBaI[paTHBIfI TpéX‘lﬂeH Ha MHOXXUTCIIN.

oIpuMeHATh NpeoOpa3oBaHUs BBIPAKEHUU IS PELIEHUs pa3iMuYHbIX 3a/Ja4 U3 MAaT€MaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.
YpaBHeHHsI M HEPABEHCTBA

e Pemrath HHHCﬁHBIe, KBaAPATHBIC YPAaBHCHUA U PAlMOHAJIIbHBIC YPABHCHHA, CBOAAIINECS K HUM,
CHUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU.

o[IpoBoaUThE mpocTeillline UCCIe0BaHMsl YpaBHEHMH M CUCTEM YPAaBHEHHUI, B TOM 4YHCIE C
IPUMEHEHHEM TpaHUuecKuX NpeicTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YpPaBHEHHE MIIM CUCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.).

e]lepexoauTh OT CI0BECHON (POPMYIMPOBKHU 33/1a4M K €€ anreOpandecKkol MOJEIU ¢ MOMOIIBIO
COCTABJICHMS YPABHEHUS WJIA CUCTEMBI YPAaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

o [[pyMEHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISI CPABHEHUSA, OLICHKHU; pEIIaTh JIMHEWHbBIC
HEPAaBEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh Ipa)UueCcKyr0 MILTIOCTPAIMI0 MHOXKECTBA
PELIEHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNH

e[loHMMaTh W HCIMONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHUS M S3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003HaueHHUs); OMpPENeNsATh 3HauyeHWe (QYHKIMU TO 3HAYCHHIO apryMeHTa; OINpeAeNiaTh CBOWCTBA
dbyakumn 1o e€ rpaduky.

oCrpouth rpaguKu dlIeMeHTapHbIX GQyHKIMA Buga y =kx,y =kx+b,y =x%y=x53, y=
Vx,y = |x|; onHCBIBaThH CBOKWCTBA YUCIOBOM QYHKIMH 110 €€ rpaduky.

9 kjaacc
Yuciia 1 BLIYMCJIECHUA

.CpaBHI/IBaTB " YIIOPpAAOYUBATH PALIMOHAJIBHBIC U UPppAllUOHAJIBHBIC YU CJIA.

© BLITIONTHATH apI/I(I)MeTI/I‘-IeCKI/Ie JIIENCTBUSA C palluOHAJIbHBIMU YUCIIAMH, COUYCTast YCTHBIC U
IIMUCBMCHHBIC HpI/IéMLI, BBITIOJIHATEL BBIYUCIICHUA C HPPAlHOHAJIbHBIMU YHUCJIIAMU.



e HaxoauTh 3HA4YECHMS CTEIEHEH C LEJIbIMU IIOKa3aTeJIsIMU U KOpPHEH; BBIYUCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUM.

© OKpYIJIATh JIEHCTBUTENIBHBIE YHCIIA, BBINOIHATh IPUKUAKY PE3y/bTaTa BBIYMCICHUHN, OLIEHKY
YHCIIOBBIX BBIPAKECHUH.
YpaBHeHHsI M HEPABEHCTBA

ePeiiaTe NMHEHbIE U KBaJlpaTHbIC YPaBHEHHUS, YPaBHEHUs, CBOASAIIMECS K HUM, MPOCTEHIINE
IpOOHO-pallMOHANIbHBIC YPaBHEHHUS.

ePemiaTh CHCTEMBI JABYX JIMHEHMHBIX YPAaBHEHHMM C JBYMs IIEPEMEHHBIMH M CHUCTEMBI IBYX
YPAaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJICTCS JIMHEUHBIM.

ePemarh TEKCTOBBIC 33/1a4H aNTreOpandecKuM CIOCOOOM C MOMOINBIO COCTABJICHUS YPAaBHEHHS
WJIY CUCTEMBI JIBYX YPABHEHMM C IBYMs IIEPEMEHHBIMU.

o[IpoBouTh MpoCTellne HCCIeI0BaHUSl yYpaBHEHUN U CUCTEM YpaBHEHUU, B TOM YHCIE C
MpUMEHEHUEM TpadUyecKuX MpeAcTaBlIeHUIl (yCTaHAaBIMBaTh, UMEET JIM YpPaBHEHHE WJIM CHCTEMa
ypaBHEHUH pelIeHUs, €CJIH UMEET, TO CKOJIBKO, U TIp.).

e Pemarh JMHENHHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA; N300pakaTh PELICHNE HEPABEHCTB
Ha YMCJIOBOM IIPSAMOM, 3aIIMCHIBATh PEIICHHUE C IOMOIIBIO CUMBOJIOB.

ePemiaTh CHCTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIKOYAIOIIUE KBAJIPaTHOE
HEPAaBEHCTBO; N300pakaTh PELLICHUE CUCTEMbI HEPABEHCTB HA YUCIJIOBOM MPSIMOM, 3aIIUCBIBATH PELICHHUE
C IIOMOILBIO CUMBOJIOB.

e lIcrionp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHbBIX 3a4a4.

DOyHKIUH

e Pacrnio3HaBarh (pyHKIMK U3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTH4YECKH PACIOI0KEHUE HA
KOOPIMHATHOM III0CKOCTH TpaguKoB GyHKIMHA Buna: y = kx,y = kx + b,y = ax?> + bx + ¢,y = x3,
y =+/x,¥ = |x| B 3aBUCHMOCTH OT 3HAYE€HH} KO3()PUIMEHTOB; OMUCHIBATH CBOMCTBA (HDYHKIH.

o CTpoUTh M N300pakaTh CXeMAaTHUYECKU IpapUKH KBaIPaTUYHBIX (DYHKIIMHA, OMUCHIBATD
CBOMCTBA KBaIpaTUUHBIX (PYHKLIUH IO UX rpaduKam.

e Pacno3HaBaTh KBaJpaTUUHYIO QYHKIHUIO IO (popmyIie, IPUBOIUTH MPUMEPHI KBaIPATUYHBIX
GyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.
ApupmeTnyeckas M reoMeTpruuecKas NpPoOrpeccuu

e Pacno3HaBarth apI/ICI)MeTI/I‘leCKYIO U TCOMETPUUCCKYIO TPOTPECCHUHU TIPU PA3HBIX crocodax
3aaHusl.

© BLINOJHATH BBIUMCIIEHUS € UCTIOIb30BaHUEM (hOPMYJII N-TO YieHa apupMETUIECKON U
reOMETPUUYECKOM MPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

.I/I306pa)KaTb YJICHBI IOCJICA0BATCIIbPHOCTHU TOYKaMH Ha KOOp)IPIH&THOfI IIJIOCKOCTH.

e PeriaTh 3a/1aui, CBA3aHHBIE C YHCIOBBIMHU MTOCIIE0BATEILHOCTSAMH, B TOM YHUCIIE 33J]a4l U3
peasibHOM JKU3HHU (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, HIU(PPOBBIX TEXHOJIOTHUI).



7 kaacce (102 4)

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (IO 'OJJAM OBYYEHMUS)

HaszBanue
pasnesa (TemMbl)
(4ncy10 YacoB)

OcHoBHOE co/lep:KaHue

OcHOBHbIE BU/IbI 1€SITEJILHOCTH 00yYA0 M XCS

Uucna n
BBIYHCIICHHUS.
Pammonansubie
quciaa

(25 1)

ITonsTHE paLiMOHANBHOTO
yrcia. ApupmeTnueckue
JENCTBUS C pallMOHAIbHBIMU
yuciamu. CpaBHEHUE,
YHOpSAA0YUBaHUE
palMOHAaIbHBIX YUCEIL.
Crenens ¢ HaTypaabHBIM
IIOKA3aTEeJIEM.

Pemennie oCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peabHON
MIPaKTUKH.

[Ipu3naku genumocty,
pa3ioKeHus: Ha MHOXKHUTEIN
HaTypaJIbHBIX YHCEIL.
PeanbHble 3aBUCHMOCTH.
[Tpsimast u oOpatHas
IIPONOPLIMOHAIIBHOCTH

CucreMaT3upoBaTh U 00OTaNIaTh 3HAHUS 00 OOBIKHOBEHHBIX U JIECATUYHBIX IPOOSX.
CpaBHMBATH M YIOPSIOYUBATH IpOOU, TPeoOpa3OBbIBask IPU HEOOXOIUMOCTH JECITUYHBIE
IpoOu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JICCATUYHbIC, B YACTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB.

[TpumensTh pazHo0Opa3HbIe CIIOCOOBI M MPUEMBI BEIUMCIICHUS 3HAUCHHH JPOOHBIX BHIPAKCHUH,
coJiepKanux OObBIKHOBEHHBIE U IECATUYHBIE IPOOU: 3aMEHSTh MPU HEOOXOAUMOCTH
JECSITUUHYIO IPpO0b OOBIKHOBEHHON U OOBIKHOBEHHYIO I€CATUYHON, TPUBOJUTH BBIPAXKEHUE K
¢dbopme, HarbOosiee y10OHO 17151 BEIYUCICHUMN, TPeoOpa30BhIBATh JPOOHBIE BHIPAXKEHUS Ha
YMHOXEHHE U JIeJIEHUE AeCATUYHBIX Apo0ei K ASMCTBUSIM C LENBIMU YHCIaMH.

[IpuBoaUTE YKCTIOBBIE M OYKBEHHBIE IPUMEPHI CTENIEHU C HATYypalbHBIM MTOKA3aTEeIeM,
OOBSICHAS 3HAYCHUSI OCHOBAHUS CTETICHH U TIOKA3aTels CTETICHU, HAXOAUTh 3HAYEHUS CTEIICHEH
Buja a" (a2 — 1r0060€ parMoHaIbHOE YHCII0, N — HATYPAIbHOE YHCIIO).

[ToHrMaTh CMBICH 3aKCH OOJIBIIMX YUCEI C TOMOIIBIO JECATUYHBIX APO0ei U CTeneHel Jncia
10, NpUMEHSATh UX B PEAIbHBIX CUTYaIUIX.

[IpuMeHsTh MPU3HAKK JEIUMOCTH, PA3JI0KEHHS Ha MHOKUTEIH HATypaIbHBIX YUCEIL.

Pematp 3a1aun Ha yacTH, MPOLIEHTHI, TPOMOPIIUH, HA HAXOXkIeHHE Apodu (TIPOIeHTa) OT
BEJTMYMHBI M BETUYHMHEI 110 €€ TpoOH (MPOLIEHTY), ApoOu (TPOIIeHTa), KOTOPBII COCTABIISIET
OJlHa BelMU4YuHAa OT Apyroil. [I[puBoanTk, pa3duparh, OLIEHUBATH Pa3IMYHbIC PEIICHHUs, 3aTUCH
pelIeHni TEKCTOBBIX 3a4a4.

Pacrnio3HaBath 1 OOBSICHSTB, ONTUPAsICH HA OTIPEIEICHHUS, TIPSMO TTPONIOPIIMOHATIFHBIE H 00paTHO
MPOITOPIIMOHATEHBIE 3aBUCUMOCTH MEXKTy BETMIMHAMH; PUBOIATH IPUMEPHI ITHX
3aBHCUMOCTEH 13 PeaIbHOTO MHpPA, U3 APYTHX yIeOHBIX MPEIMETOB.

Pemarh npakTHKO-OpUEHTHPOBAHHBIC 33]]a41 HA APOOH, POIICHTHI, MPSMYIO U 0OpaTHYIO
MIPONOPIMOHATEHOCTH, TPOIOPIIUU

Anrebpanueckue

BYKBCHHBIC BBIPAXXCHUS.

OBJ'IaIIeTL aJ'II‘e6paI/I‘{eCKOI7I TepMHHOHOTI/Ieﬁ u CHMBOHHKOﬁ, IIPpUMCHATH e€ B mnmponecce




BBIPAKECHUS

(27 u)

Ilepemennsble. JlonycTumble
3HAUYEHUS IEPEMEHHBIX.
DOopMyIIBL.

[IpeoOpazoBanue OYKBEHHBIX
BBIPQXXEHUI, paCKPBITHE
CKOOOK U IIpHUBe/IeHUE
MOI00HBIX CIaraeMbIX.
CBoiicTBa CTENEHU C
HaTypaJbHBIM MTOKa3aTeJIeM.
Muorouiiensl. CloKeHHE,
BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. DOpMYJIbI
COKpAIIEHHOT'O YMHOXKCHHUSI.
Pa3noxeHre MHOTOUYJICHOB Ha
MHOXKHUTEITH

OCBOCHHS y4eOHOTO MaTepuaia.

HaxoauTs 3HaueHusI OyKBEHHBIX BBIPOKCHUH MPH 33JaHHBIX 3HAYCHUSIX OYKB; BBIMOIHSATH
BBIYHCIICHUS 110 (hOpMYyJIaM.

BbrImonHATh ipeo0pa3oBaHus 1E10r0 BIPAKEHHSI B MHOTOUWICH MPUBEICHUEM MO T00HBIX
CllaraeMbIX, PaCKPBHITHEM CKOOOK.

BbIMOSTHITE YMHOKEHHE OTHOYWICHA HA MHOTOWICH U MHOTOWICHA HA MHOTOYWICH, TPUMEHSTh
(bopMyIIbl KBajipaTa CyMMbI U KBaJIpaTa pasHOCTH.

OcCyIecTBIIATh Pa3IoKEeHHEe MHOTOWICHOB Ha MHOYKUTEIIH MyTEM BBIHECEHHUS 3a CKOOKH
00I1Iero MHOXKHTEIISI, IPUMEHEHHUsT (POPMYJIbI PA3HOCTH KBAAPATOB, POPMYJI COKPAIIEHHOTO
YMHOKEHHUSL.

[TpuMensaTh MpeodpazoBaHKe MHOTOWICHOB /IS PEIICHHUS Pa3IUYHBIX 3a/1a4 U3 MAaTEMaTHKH,
CMEKHBIX MTPEIMETOB, U3 PeaibHON MPAKTUKH.

3HaKOMHTBCS C HCTOPUCH PA3BUTHS MAaTEMAaTHKU

YpaBHeHus u
HepaBeHcTBa (20

q)

VYpaBHeHue, ITpaBuia
peoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHMIA.
JIuHeitHOEe ypaBHEHHE C OJJHOU
[IEPEMEHHOMN, pelIeHne
JIMHEWHBIX YPABHEHUM.
Pemrenue 3ama4 ¢ moMoIIbIO
YPaBHEHUM.

JInneniHOE ypaBHEHHUE C JBYMS
MIEPEMEHHBIMH U €ro rpaduk.
Cucrema 1ByX JINHEMHBIX
YPaBHEHUN C ABYMsI
nepeMeHHbIMU. Perienue
CHCTEM YpaBHEHHI criocobom
MOJICTAHOBKHU M CITIOCOOOM
CJIOYKEHUS

Pemate nuHelHOE ypaBHEHHE ¢ OHOU IIEPEMEHHOM, IPUMEHSSA IIPABUIIA IIEPEX01a OT
HCXOJHOTO YPaBHEHUS K PaBHOCUIILHOMY €My Oosiee rnpoctoro Buaa. [IpoBepsTs, sBisercs au
KOHKPETHOE YUCIIO KOPHEM YPaBHEHHS.

[TonOupath npuMepsI nap yucel, BISIOUMXCS PEIIEHUEM JINHEHHOTO YPaBHEHHUS C ABYMS
nepeMeHHbIMH. CTPOUTH B KOOPAWHATHOM MJIOCKOCTU TpaUK JTUHEHHOTO YpaBHEHUS C IBYMsI
MIEPEMEHHBIMH; MOJIb3YSICh IPaUKOM, IPUBOAUTE IPUMEPHI PELICHUS YPaBHEHHUS.

Haxonuts pemenue CuCTeMBbl IBYX JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.
CocTaBnATh 1 pelaTh ypaBHEHUE UM CUCTEMY YPAaBHEHMM 110 YCIIOBHIO 3a/1a4H,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a7a4M I1OJy4YEHHBIN PE3yIbTaT




Koopaunats! n
rpaduKy.
Oynkuuu (24 )

KoopaunaTa ToukM Ha MPSIMOH.
HucnoBble IPOMEKYTKH.
Paccrosinue mexny nBymst
TOYKaMH KOOPJIUHATHON
MPSMOM.

[IpsimoyronbHas cucrema
KOOpJUHAT Ha IJIOCKOCTH.
[Tpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu. Urenue rpadukon
peanbHbIX 3aBUCUMOCTEM.
[onsarue Gpynkuuu. ['padpux
¢ynkuuu. CoiicTBa QyHKIIUIA.
Jluneitnas QyHKIUS.
[Toctpoenue rpaduka
nuHeitHoi ¢yukun. ['padux

$ysKImH y = [X|

N3006pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPAUHATAM,
JTy4H, OTPE3KH, UHTEPBAJIbI; 3aIIMCHIBATH UX Ha aIreOpanuecKoM s3bIKe.

OTmeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPJMHATAM; CTPOUTH rpaduku
HECJIO’KHBIX 3aBUCUMOCTEH, 3aJJaHHbIX (POpPMYJIaMH, B TOM YHUCIIE C TOMOIIBIO HU(PPOBBIX
J1abopaTopHii.

[IpuMeHsTH, U3yyaTh NPEUMYILECTBA, HHTEPIPETUPOBATE I'papuuecKuil criocod npeacTaBieHus
U aHaJM3a pa3Hoo0pa3HOM KU3HEHHON MH(OpMaLUH.

OcBauBath oHATHE (PYHKINH, OBJIAI€BaTh (PYHKIHNOHATBHON TEPMUHOIOTHEN.

Pacrio3naBats iHEHHYIO QYHKIHIO Y = kX + b, onuchIBaTh €€ CBONCTBA B 3aBUCUMOCTH OT
3Ha4eHui ko3 duimenTos k u b.

Ctpouts rpaduky TMHEHHOH QyHKIMH, PyHKINN

y =[x|.

Hcnonb3oBath HUQPPOBBIE peCypChl Ul HOCTPOCHHUS

rpaduKoB QYHKIUHI U U3ydeHUs uX CBOMCTB. [IpuBOIUTH IpUMEpHI IMHEHHBIX 3aBUCUMOCTEN B
peanbHbIX MPOLECcCax U SBICHUAX

[ToBTOpeHue n
00o001eHue (6 u)

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJI0B Kypca 7
KJjacca, 00001enne 3HaHui

Bri0upath, MpUMEHATH OLIEHUBATh CLIOCOOBI CPABHEHUS YUCEN, BRIYMCICHUH, TpeoOpa3oBaHuit
BBIPa)KCHU, PELICHUS] YPABHEHUM.

OcyiecTBIATh CAMOKOHTPOJIb BBIMOJIHSAEMBIX IEHCTBUN U CAMOIIPOBEPKY pe3yJsibTaTa
BBIUMCIIEHUH, TpeoOpa3oBaHuil, MOCTPOEHHH.

Pemrats 3a1auu U3 peanbHOU )KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUSA JJI PELICHUS 3a1a4
U3 IPYTUX IPEIMETOB.

Pemiate TeKCTOBBIE 33/1a4H, CPABHUBATH, BEIOUPATH CIIOCOOBI PELICHNUS 331a4H

8 kaacc (102 4)

Ha3zanue
pasaesa, Kypca
(4ucy10 YacoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTH oﬁyqamumxcn

Yucna u
BBIUNCIICHHUSL.
KsanpatHsie

KBagpaTHblit KOpeHb U3 YHCTIA.
[TonsaTue 06 nppanoHaILHOM
gucie. JlecaTuunbie

dopmynupoBaTh ONpeaAeIeHre KBaJpaTHOIO KOPHS U3 YUCIIa, apu(METHIECKOT0 KBaIpaTHOTO
KOpHSL.
[IpuMeHsTh Onepannio U3BJICUEHHS KBaPaTHOTO KOPHS U3 YMCIIa, UCIIONIb3YS IIPH




KOpHHU NpUOIMKECHUS HEO0XOAMMOCTH KAJIBKYIISATOP.
(154) HMPPALMOHAIIBHBIX YHCEIL. OneHnBaTh KBaJApaTHBIE KOPHU IEITBIMU YUCIIAMU U JIECATUYHBIMH JPOOSIMHU.
JIeNCTBUTEIBHBIC YNCTIA. CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALIMOHAIILHBIE YHCIIA, 3aIIMCAHHbIE C
CpaBHeHHE IEHCTBUTEIBHBIX IIOMOIIBIO KBaJIPaTHBIX KOPHEM.
qucen. ApudmMeTrnueckuit Wccrenopath ypaBHEHHE X2 = a, HAXOAUTh TOYHbIE U TIPHOIMAKEHHBIE KOPHU IpH a > 0.
KBaJIpaTHBI KOPEHb. HccnenoBaTth CBOKCTBA KBaJIPaTHBIX KOPHEH, IPOBOS YUCIIOBBIE SKCIIEPUMEHTBI C
VYpaBHeHME BUJIA X2 = a. HCIOJIb30BAHNEM KaJIbKYJIATOpA (KOMIIBIOTEPA).
CoiicTBa apupMeTHIECKUX Jloka3bIBaTh CBOMCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX JJIS
KBaJPaTHBIX KOPHEH. peoOpa3oBaHus BEIPAKECHHIH.
[IpeoOpa3oBaHUe YHCTOBBIX
BBIPAYKEHHI, COJIEPIKAILNX
KBaJIpaTHbIE KOPHU
BeinonuaTe npeoOpa3oBaHys BEIPAXKEHUH, COIEPKAIINX KBaIpaTHble KOpHU. Boipaxathb
[IEPEMEHHBIE U3 FEOMETPUUECKUX U PU3NUYECKUX (POpMYIL.
BoruncnsaTe 3Ha4eHMsI BBIDAKEHUH, COAECPKAILNX KBAJpaTHbIE KOPHU, UCIIOJB3Ys IIPU
HEOOXOIMMOCTH KAITbKYIISITOP.
Hcnonws3oBath B X0€ pelIeHUs 3a/1a4 JIEMEHTAPHBIE IPEICTABIICHNUs, CBSI3aHHBIE C
NpUOIMKEHHBIMU 3HAUEHUSMU BEJTMYHH.
3HaKOMMTbHCS C UCTOPUEN pa3BUTHS MaTEMaTUKU
Yucna u CreneHs ¢ 1enpM DopMynHpOBATH OIIPEAECIICHUE CTEIIEHHU C LEJIbIM I1I0KA3aTEIEM.
BBIUNCJICHHUS. IIOKA3aTEeJIEM. [IpencraBasaTh 3anuck OONBIIMX M MAJIBIX YHCEIN B CTaHAApTHOM BHie. CpaBHUBATh YKCia U
Crenens ¢ CrangapTHas 3aluch 4ncia. BEJIMYMHBI, 3alICAHHBIE C UCII0JIb30BaHuEM cTeneHu 10.
LEIBIM Pa3mepsl 00beKTOB Hcnonp30Bath 3anuch 4ucea B CTAaHJAPTHOM BUJE JUISl BBIPAKEHUS Pa3MEPOB OOBEKTOB,
IIOKa3aTesIeM OKpY’KaroIero Mupa (0T JUIMTEIIBHOCTH IIPOLIECCOB B OKPYKAOIIEM MUPE.
(7 9) 3JIEMEHTAPHBIX YACTHUIL J10 ®opMyIMpOBaTh, 3aIIUCHIBATH B CUMBOJIMYECKON (pOpME U MILTIOCTPUPOBATH IPUMEPAMHU
KOCMHYECKHX 00BHEKTOB), CBOMCTBA CTEIEHHU C IIEJILIM ITI0KA3aTEIEM.
JUIMTEJIBHOCTD IIPOLIECCOB B [TpumMeHsTH CBOICTBA CTETIEHU JUIsI TPeoOpa30BaHus BRIPAKEHHH, COEpKAIUX CTETIEHH C
OKpPY’KarollleM MUpE. LIEJIBIM TIOKa3aTeNIeM. BBINOIHAT NEHCTBUS C UNCIAMHU, 3alIUCAHHBIMU B CTAaHIAPTHOM BUJE
CBolicTBa CTENEHH C LEJIBIM (YMHOXEHUE, JIelIeHUe, BO3BEICHUE B CTEIICHb)
[I0Ka3aTesemM
Anrebpanueckue | KBagpaTHbIi TpEXuiieH. Pacno3HaBaTe KBaJpaTHBIN TPEXUIEH, YCTAHABIMBATH BO3MOKHOCTD €r0 Pa3IoKEHHs Ha




BBIPAXCHUSI. Pa3noxxeHue kBazpaTHOrO MHOKUTENH.
KBagparuslii TpEXUJICHA HA MHOKUTEIIN PacknanpiBaTh Ha MHOXKUTENM KBAAPATHBIA TPEXUIIEH C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
TPEXUIICH
(5 )
Anrebpanueckue | Anredpandeckas ApoOb. 3anuceIBaTh anredpanyeckue BoipaxkeHus. Haxonuts
BBIPAKCHUS. JlonycTUMBIE 3HAYECHHUS 00J1aCTh ONPEEICHHs PALIMOHATIBHOTIO BBIPAYKEHUS. BBITOIHATH YUCIIOBBIE TOACTAHOBKU U
Anrebpanueckasl | IEpEMEHHBIX, BXOJAIINUX B BBIUUCIIATh 3HAUEHUE JpOoOH, B TOM YHCIIE C HOMOIBIO KalbKyisiTopa. DopMyaupoBaTh
Ipo0b anredpanvecKue BbIPaKEHUS. OCHOBHOE CBOMCTBO anre0pandeckoil 1podu u MPUMEHATH ero i mpeoOpa3oBaHus IpoOei.
(154) OcHOBHOE CBOMCTBO BrimonsaTe geicTBus ¢ anredpandeckumu Apoosmu. [IpuMeHsaTs npeodbpa3zoBaHus BRIPasKEHHHA
anredpandeckon Jpoou. JUIs petieHus 3aaa4. Beipaxare nepemennslie u3 Gopmyn (Hu3nYecKux, reOMETPUIECKUX,
Coxkpaiuenue apo0ei. OIMCHIBAIOUINX OBITOBBIE CUTYAIUH)
Cnosxenue, BBIYMTAHUE,
YMHOXEHHE U JCIICHUE
anreOpanvecKux JApooOei.
IIpeoOpa3oBaHue BbIPAKEHUIH,
coJiepKalIuX anredpandyeckue
npobu
YpaBHeHus KBanpatHoe ypaBHeHuHe. Pacno3naBath KBajipaTHbIC YpaBHEHMUSI.
Y HEPaBEHCTBA. Henonnoe xBagpartHoe 3anuceiBaTh GOpMYIy KOpHEH KBapaTHOTO YpaBHEHMs; pellaTh KBaApaTHbIE ypaBHEHUS —
KBanparnsie ypaBHeHue. ®opmyna KopHEl IIOJIHBIE U HEMOJIHBIE.
YPaBHEHUS KBaJIpaTHOT'O YpaBHEHUS. IIpoBoauTh MpoCTENIINE UCCIEN0BAHUS KBAIPATHBIX YPABHEHU.
(154) Teopema Buera. Pemiate ypaBHeHUs1, CBOASIIMECS K KBaJIPaTHBIM, C TOMOIIBIO ITpeoOpa3oBaHuil U 3aMeHON

Pewrenne ypaBHeHuUH,
CBOJAIIUXCS K KBAJPaTHBIM.
[Ipocreiimue qpobHO-
palMOHaNIbHBIE YPABHEHUS.
Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOUIBIO KBaJIPaTHBIX
ypaBHEHUU

IIEPEMEHHOM.

HabumtoaTe 1 aHanmu3upoBaTh CBSI3b MEXKY KOPHAMHU U K03(h(PUIIMEeHTaMU KBapaTHOTO
YpaBHEHHS.

®dopmynupoBaTh Teopemy Buera, a Takke oOpaTHYIO TeOpeMy, IPUMEHSTh 3TH TEOPEMBbI IS
peleHus 3a1au.

Pemrate TeKCTOBBIE 331a4K aNredpanyecKuM CrocoO0M: MEPEXOIUTh OT CIIOBECHOM
(OpMYIMPOBKH YCIOBHS 3a/1a4i K areOpanyeckoi MOJIeNu IMyTEM COCTaBJICHUS YPAaBHEHUS;
pelaTh COCTaBIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3YINIbTAT.

3HAaKOMHTBCS C UCTOPHEN Pa3BUTHUS alreOpbl




YpaBHeHus
Y HEPaBEHCTBA.

JInneliHOE ypaBHEHHE C JBYMS
MIEPEMEHHBIMH, €T0 rpauk,

Pacnio3HaBaTh TUHENHBIE YPABHEHUS C JBYMS IIEPEMEHHBIMHU.
Crtpouts rpaduku JIMHEHHBIX YPaBHEHUH, B TOM YHCIIE

Cucremsl MPUMEPHI pEIICHUS YPaBHEHUH | UCHOJB3Yys HU(PPOBBIEC PECYPCHI.
YPaBHEHHUN B LIEJIBIX YUCIIAX. Pa3nnyats napaiesbHbIe U IepeceKaroIuecs MPsIMbIe 110 UX YPABHEHUSM.
(13 ) Pemenue cucrem aByx Pemath cuctembl IByX JUHEUHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU MOJICTAHOBKOU U
JIMHEHHBIX YPABHEHUHN C ABYMS | CIOJKEHHUEM.
nepeMeHHbIMU. [Ipumepsl Pematsp npocreinime cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUU HE SIBJISECTCS JTMHEHHBIM.
pelIeHHs CUCTEM HeNMHEHHbIX | [IpuBOIUTH rpaduvecKyro HHTEPIPETALUIO PEIICHUS] YPAaBHEHUS C ABYMS IIEPEMEHHBIMU U
YPaBHEHUH C IByMs CUCTEM YPaBHEHUM C ABYMs [IEPEMEHHBIMHU.
IIEPEMEHHBIMH. Pemath TekcTOBbIE 3a/1aun anreOpanueckuM CrocoooM
I'paduueckas mHTEpIIpETAIIS
YpaBHEHHUSI C ABYMsI
IIEPEMEHHBIMU U CUCTEM
YPaBHEHHUH C IByMs
IIEPEMEHHBIMH.
Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
YpaBHeHU UYucoBble HEPABEHCTBA U UX @opMynHMpOBaTH CBOWCTBA YHCIOBBIX HEPABEHCTB, MIIIOCTPUPOBATh UX Ha KOOPIUHATHON

Y HEPaBEHCTBA.
Hepasenctna (12

4)

CBOICTBA.

HepasenctBo ¢ ogHoM
rnepeMeHHou. JInnernsbie
HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX PEIICHUE.
CucTeMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE.
N3o006paxenue perieHus
JINHEMHOTO HEPABEHCTBA U UX
CHUCTEM Ha YUCJIOBOU NPSAMOK

MPSIMOM, JOKa3bIBaTh alredpandecku.

IIpuMeHsTh CBONCTBA HEPABEHCTB B XO/I€ PELICHMS 3a/1ay.

Pemiate nuHeiHbIe HEPaBEHCTBA ¢ OJJHON MEPEMEHHOM, N300paXkaTh pelieHre HepaBEeHCTBA Ha
YUCJIOBOU IIPSMOM.

Pemiate cuctemsl JINHEHHBIX HEPABEHCTB, H300pakaTh pellIeHHe CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM MPSAMOU

OyHKIHUH.
OcHoBHbIE

[Tonarue gpynkiuu. O61acTh
OIpeJIeNIeHUs] © MHOKECTBO

Hcnons3oBaTh (I)yHKI_[I/IOHaHLHy}O TCPMHUHOJIOTUIO U CUMBOJIUKY.
Breraucnars 3HaueHus (I)YHKI_II/If/’I, 3aJaHHBbIX (I)OpMYJ'IaMI/I (HpI/I HeO6XOI[I/IMOCTI/I HCIIOJb30BaTh




HOHSITHS 3Ha4eHu QyHKIuU. CriocoObl | KaJbKYISATOP); COCTABIATH TaOIMIIbI 3HAYCHUN (DYHKLIUH.
(5v) 3aaHus (QYHKIHH. Ctpouts 1o Toukam rpaduku GyHKIHA.
I'padux ¢pynkuuu. CBorcTBa OmnwuceIBaTh CBOMCTBA QYHKIMHU Ha OCHOBE €€ rpapuuecKoro mpeacTaBIeHusI.
¢byHkuuu, ux otodpaxenue Ha | Mcnonp30BaTh GyHKIMOHATBHYIO TEPMHHOJIOTHIO M CUMBOIIUKY.
rpaduke HccnenoBaTh npuMepsl TpagUKOB, OTPAXKAIOIIUX PeaIbHbIC IPOLECCHI U sABIeHUA. [IpuBOoIUTH
IIPUMEPHI POLIECCOB U SIBJIICHUH € 3a1aHHBIMU CBOMCTBAMH.
Hcnonb30BaTh KOMIBIOTEPHBIE IPOrPaMMBbl JUIs TOCTPOEHHS rpauKoOB PYHKIUN U N3ydeHUsI
UX CBOWCTB
DyHKIHUH. Urenue u noctpoeHue Haxoauts ¢ momompto rpaduka GyHKINU 3HAUCHHE OJTHOW U3 PACCMAaTPUBAEMBIX BEIMYHH I10
Yucnossle rpadukoB GpyHkuuid. [lpumepsl | 3HaUEHUIO APYTOM.
byHKIIH rpaduKoB QYHKITUH, B HECOKHBIX cydasx BeIpakaTh (POPMYIION 3aBUCUMOCTh MEX/TY BETUINHAMH.
(9 v) OTpaXKaloOIIKX peaslbHbIe OnuceIBaTh XapakTep U3MEHEHUS OJJHOM BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHMSI JPYTOM.

IIPOLIECCHI.
DyHKIUY, ONHUCHIBAIOLINE
IpSIMYI0 U 00paTHYIO
MPONOPIIMOHATIEHBIE
3aBHCUMOCTH, UX I'papUKH.
[M'unep6omna.

I'paduk GpyHkmu y = x2.
Oynkipn y = x%,y = x3,y =
|x|; Tpaduueckoe pemieHue
ypaBHEHUH U CUCTEM
ypaBHEHUH

Pacnio3naBate Bubl n3ydaeMbix GyHKIu. [loka3piBaTh cCXeMaTUYECKU MOJOKEHUE Ha
KOOPIMHATHOM II0cKocTH rpadgukoB GpyHkumil Buga: y = x2,y = x3, y =+/x,y = |x|
Hcnonb3oBath QyHKIIMOHATBEHO-TPaQUUECKUE TMPEACTABICHUS JJIs PEIICHUS U UCCIIEI0BaHUS
YpaBHEHUH U CUCTEM ypaBHEHUH.

[TpumensTh IUPPOBBIC PECYPCHI IS TOCTPOSHUS TpaduKOB QYHKITUH

[ToBTOpEeHue n
00o001eHue (6 u)

IToBTOpEHNE OCHOBHBIX
MOHSTUI U METOJI0B KYpCOB 7 U
8 kimaccoB, 00001IEHNE 3HAHNI

Br16upaTh, NpUMEHSATH, OLIEHUBATh CLIOCOOBI CPaBHEHUS YHCEN, BHIYMCIECHUH, TpeoOpa3oBaHUii
BBIPa)KCHU, PELICHUS] YPABHEHUM.

Ocy1ecTBIIATE CAMOKOHTPOJIb BBIMOJHAEMBIX IEUCTBUI U CAMOIIPOBEPKY pe3yJIbTaTa
BBIYHCIICHUH, TPeoOpa3oBaHU, TOCTPOCHUH.

Pematp 3a1aun U3 peanbHON KU3HU, IPUMEHATh MATEMAaTUUECKUE 3HAHUS JUUIs PELICHUS 3a/1a4
U3 IpYTUX IPEIMETOB.

Pemrate TeKCTOBBIE 331a4H, CPABHUBATH, BEIOUPATh CLIOCOOBI PELICHUS 3aaul




9 kaacc (102 4)

Ha3Baunmue
pa3zaesa (Tembl)
Kypca (4uci10

OcHoBHOE conep:kanue

OcHOBHbBIE BH/IbI 1€ATCJIBHOCTH oﬁyqamumxcﬂ

4acoB)
Yucna n PanmonansHbIe yncna, Pa3BuBaTh npencTaBIeHUs O YHCIaX: OT MHOYKECTBA HATYPaJbHBIX YHCET 10 MHOKECTBA
BBIYHCIICHUS. WppaIMOHATILHBIE YHCIA, JEHCTBUTEIILHBIX YHCEI.
JleiicTBUTENbHBIC | KOHEYHBIC U OECKOHEYHBIE O3HAaKOMUTKCS C BO3MOXKHOCTBIO MPEACTABICHUS ICHCTBUTEIHHOTO YHCIIA KAaK OECKOHEUHOM
qHCIIa JeCATUYHBIE Apo0u. JECSITUYHOM IpOOH, IPUMEHSTH IECATUYHbIE PUOINKEHUS PALlUOHATIBLHBIX U

(99)

MHO0k€ecTBO J1eHCTBUTENBHBIX
YHUCEell; IeUCTBUTENIbHBIC YUCIIA
KaK OECKOHEYHbIE JIeCATUYHbIE
npoOu. BzaumHo oHO3HaUYHOE
COOTBETCTBUE MEKIY
MHOKECTBOM JIEHCTBUTENIBHBIX
4KCel U MHOXKECTBOM TOUYEK
KOOPIMHATHON IIPSIMOA.
CpaBHEHHE IEUCTBUTEIBHBIX
qrcesl, apu(pMeTHIeCcKue
JEUCTBHUS C IEHCTBUTEIBHBIMU
yuciaamu. [Ipubnmkénnoe
3HAUEHUE BEJINYMHBI, TOYHOCTh
NPUOITHKEHHUS.

Oxpyrnenune uncen. [Ipukunka
U OLICHKA PE3YJIbTATOB
BBIYMCIICHUI

HMPPALMOHAIIBHBIX YHCEIL.

N300pakaTh eiCTBUTENBHBIC YHCIa TOYKaMU KOOPIUHATHOW MIPSIMOA.

3anuceIBaTh, CPABHUBATH U YIOPSAA0YUBATh I€HCTBUTEIbHBIC YHACIIA.

BbInonsATe, codeTtast yCTHbIE U MMCbMEHHbIE TPUEMBI, apudMeTHUECKUe NeHCTBUS C
palMOHaIbHBIMU YHMCIAMU; HAXOAUTh 3HAYEHUS CTEIIEHEH C LIEJIbIMU [TOKA3aTeNsIMU U KOPHEH;
BBIYHCIIATH 3HAYECHHS] YUCIIOBBIX BBIPAXKCHUM.

[TosnyunTs npencTaBieHUE O 3HAUUMOCTH JE€HCTBUTEIBHBIX YUCEI B IPAKTHYECKOM
JEeSATEIbHOCTH YEJIOBEKA.

AHanu3upoBaTh U JIeJaTh BHIBO/BI O TOUHOCTH MPUOIMKEHUS AEUCTBUTEIBLHOTO YUCIIa IPU
penieHuu 3aay.

OKpyrisTh NE€HCTBUTENbHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIbTaTa BEIUMCICHUH, OLIEHKY
3HAQYEHUH YUCIIOBBIX BBIPAKEHUM.

3HAKOMHUTBCA ¢ UCTOPUEN pa3BUTUS MAaTEMaTUKU

YpaBHeHus u
HEpPABEHCTBA.
YpaBHeHus €
OJHOM
IIEPEMEHHOMN

JIuneliHOE ypaBHEHHE.
Pewrenne ypaBHeHui,
CBOJSAIIMXCS K JINHEWHBIM.
KBanpaTtHOe ypaBHEHueE.
Pewrenne ypaBHeHui,

OcBauBaTh, 3alIOMUHATH U IPUMEHSATH TpadudecKre METOIbI PU PELICHUH YPaBHEHUH,
HEPABEHCTB U UX CUCTEM.

Pacnio3naBarts 1emnbie 1 JpoOHbIe ypaBHEHHUS.

Pemrats nuHENHbIE U KBapAaTHBIC YPAaBHEHUS, YPABHEHM, CBOAAILNECA K HUM, IIPOCTEHIINE
JIpoOHO-pallMOHATILHBIE YPABHEHHUSL.




(14 1)

CBOJSIINXCS K KBaJPATHBIM.
bukBaznpaTHbie ypaBHEHUS.
IIpumepsl penieHus ypaBHEHUN
TpeThel U YETBEPTOM CTETEHEN
pa3iioKEHUEM Ha MHOXKHUTEIIN.
Pemenue npoGHo-
palMOHANIbHBIX YPABHEHMUIA.
Pemenue TekcToOBBIX 33124
anredpanvyeckuM METo10M

[Ipemiarate BO3MOXHBIE CIIOCOOBI pEIIeHHs] TEKCTOBBIX 3a]a4, 00CYKIaTh UX U pelIaTh
TEKCTOBBIC 33J]a4ll PA3HBIMU CIIOCOOAMH.
3HaKOMMTBHCS C UCTOPUEN pa3BUTHS MaTEMaTUKU

YpaBHeHus u
HEPaBEHCTBA.
Cucremsl
yYpaBHEHUU
(14 )

JIuHeitHOE ypaBHEHUE C IBYMSI
MIEPEMEHHBIMH U €T0 IpauK.
Cucrema IByX JIMHEMHBIX
YPaBHEHHUH C IByMs
IIEPEMEHHBIMU U €€ PEILlEHUE.
Pemenue cucrem nByx
YPAaBHEHUH, OTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTETEeHH.

I'padnueckas uaTEpHIpeTaLIns
CUCTEMBI YpaBHEHUH C IBYMs
IIEPEMEHHBIMH.

OcBauBaTh U IPUMEHSTH TPUEMBI PEIIICHUSI CUCTEMBI JIBYX JIMHEHHBIX YPABHEHUH C IBYMS
MEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHHU, B KOTOPBIX OJHO YPABHEHUE HE ABJISAETCA
JIMHEUHBIM.

Hcnonb3oBarh GyHKIIMOHATEHO-TpaHUECKHEe IPEICTABICHUS ISl PEIICHUS U UCCIICOBAHUS
YpaBHEHUH U CUCTEM.

AHaIM3UPOBaTh TEKCTHI 33/1a4, PEIIaTh UX AIreOpPandeCKUM CIIOCOOOM: TIEPEXOIUTh OT
CJIOBECHOU (DOPMYITHPOBKH YCIOBUS 33729l K areOpandecKoi MOICTH IyTEM COCTaBICHHSI
CHUCTEMBbI YPAaBHEHUI; PEILIaTh COCTABIECHHBIEC YPABHEHUS U CUCTEMBI.

YpaBHeHUd U
HEpPaBEHCTBA.
Hepasenctna (16

q)

UucnoBble HEPABEHCTBA U UX
CBOICTBA.

JInneliHble HEpABEHCTBA C
OJIHOM MEPEMEHHON U UX
perieHue.

CucremMbl TUHEHHBIX
HEPaBEHCTB C OAHOU
MEPEMEHHON U UX pEelICHHE.
KBagparubie HepaBeHCTBA U UX
pelieHue.

YuraTh, 3aMIUCHIBATh, TIOHUMATh, UHTEPIPETUPOBATH HEPABEHCTBA; UCIOIb30BATH CUMBOJIMKY
TEPMHUHOJIOTHIO. BBINONHATE peoOpa3oBaHus HEPABEHCTB, UCIIOIB30BaTh AJIsl IPE0Opa3OBaHus
CBOMCTBA YMCIIOBBIX HEPABEHCTB. Pacrio3HaBaTh JIMHEHHBIE U KBAapAaTHbIE HEPABEHCTBA.
Pematp nuHeiiHbIe HEPaBEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOYAIOIIUX KBAJPaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYX/1aTh MOJy4YE€HHBIE PEILICHUSI.
N300paxaTh perieHre HepaBeHCTBa U CUCTEMbl HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3alTUCHIBATD
pELIEHNE C TOMOILBIO CUMBOJIOB.

Pemrate KBagipaTHbIE HEPABEHCTBA, UCIOJIB3Ys I'paduuecKre IpeACTaBICHuUs.

OcBauBath ¥ NIPUMEHATH HEPABEHCTBA MPU PEIICHUH Pa3IMYHBIX 33]a4, B TOM YHCIIE PAKTHKO-
OPHEHTUPOBAHHBIX




I'paduueckas uHTEpHIpETALIUS
HEPaBEHCTB U CHCTEM
HEPaBEHCTB C ABYMS

NIEPEMEHHBIMH
Oynkuuu (16 u) | Kagparuunas pyHkius, eé Pacrnio3HaBaTh BUIbI H3ydaeMbIX (DYHKIIHMI; HILTIOCTPUPOBATh CXEMAaTUYECKU, OOBACHATD
rpaduk u coiictsa. [lapaboina, | pacnosiokeHue Ha KOOPIUHATHOM IIIOCKOCTH rpadukoB GyHKUMH BUaa: y = kx,y = kx + b,y =
KOOP/AMHATBI BEPIIMHBI x2,y = x3, y =+/x,y = |x|B 3aBHCMMOCTH OT 3HAUEHUH KODDUIMEHTOB; ONUCHIBATH MX
napaboIIbl, 0Cb CHMMETPHUH CBOMCTBA.
napabosbl. CTeneHHbIe Pacnio3naBatp kBagpaTHuHyto ¢pyHKIHIO 1o hopmyne. [IpuBoauTs mpuMepsl KBaIpaTUIHBIX
(GyHKINU C HATYpaTbHBIMU 3aBHCHUMOCTEH U3 peabHOM JKU3HHU, (PU3UKH, TEOMETPHH.
nokaszaressiMu 2 1 3, ux BrisiBisiTe 1 060011aTh 0COOEHHOCTH TpaduKa KBaJApaTHIHON QYHKIMK Yy = ax? + bx + c.
rpaduKu 1 CBOMCTBA. Crtpoutb u n300paxkaTth CXeMAaTUYECKU TpauKU KBaIpaTUUHBIX (QYHKIUHN, 3aJaHHBIX
I'paduxu GyHKmmii: y = gopmynamu Buga y = ax?,ax? + q,y = a(x + p)%,y = ax?® + bx + c.
ax?,ax®*+q,y = a(x + AHaM3UPOBATh U IPUMEHATH CBOMCTBA N3YYCHHBIX (DYHKIUU JJISl MX TIOCTPOCHUS, B TOM YHCIIE
p)z, y= ax® + bx +c C IOMOIIBIO IU(PPOBBIX PECYPCOB
Yucnossle ITonsaTue yncnoBoi OcBauBath ¥ NPUMEHATh UHJCKCHBIE 0003HAUYEHUS], CTPOUTh PEUEBbIE BBICKA3bIBAHUS C
[OCJIEI0BATENNbH | MOCJIEA0BATEILHOCTH. HCIOJIb30BAHUEM TEPMUHOJIOTUH, CBA3aHHON C MOHSATHUEM IOCJIE0BATEIbHOCTH.
octu (15 1) 3a/iaHue MOoCIeI0BaTeIbHOCTH | AHaIM3UPOBaTh GOPMYITy N-TO YJIeHa MOCIE0BATENIbHOCTH WIH PEKYPPEHTHYIO (POPMYILY U

pEKyppeHTHOM HOopMyIIOi U
(dhopmysoit n-ro wieHa.
Apudmernueckas u
reOMETPUYECKAsl IPOrPECCUH.
@opMyIbl N-ro WieHa
apu(pMeTHUECKON 1
F€OMETPUYECKOU ITPOrPECCUi,
CYMMBI ITEPBBIX N YJICHOB.
N3o0pakeHune 4ieHOB
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPJAMHATHOU
IIJIOCKOCTH.

BBIUUCIISATH YICHBI IOCIEI0BATENbHOCTEH, 3alaHHBIX 3TUMHU (HOPMYIIaAMHU.

VYcraHaBIMBaTh 3aKOHOMEPHOCTH B IIOCTPOEHUH TOCIIEA0BATEIIBHOCTH, €CIIU BBIITMCAHBI IIEPBHIE
HECKOJIBKO €€ YIEHOB.

Pacrnio3HaBaTh apupMeTHYECKYIO M TEOMETPUUECKYIO IIPOTrPECCHH MPH pa3HbIX criocobax
3a/1aHus.

Pemrate 3a1aun ¢ ucnonb3oBaHUEM (HOPMYII N-TO WieHa apuPMETUYECKON U TeOMETPUIECKOI
IIPOrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHON TIIOCKOCTH.
PaccmarpuBath npuMepbl IPOLECCOB U SIBIICHUN U3 pealbHOM KU3HU, WILTIOCTPUPYIOIIHE
M3MEHEHHE B apu(PMETUUECKOM MPOrpeccuu, B TEOMETPUUYECKON MPOrpeccuu; n300paxarhb
COOTBETCTBYIOIME 3aBUCUMOCTH IpapUUECKH.

Pemrate 3amaun, CBA3aHHBIE C YUCIOBBIMHU ITOCIEA0BATEIBHOCTMHI, B TOM YHCIIE 3a/1a4U U3
peanbHOMN )KU3HU C UCIIOIB30BaHUEM IIU(POBBIX TEXHOJIOTHH (3JEKTPOHHBIX TaOMIHII,




JIuneiiHbI 1
SKCIIOHEHLIMAIBHBIN POCT.
CnoskHbI€ TPOLIEHTHI

rpadUueCcKOro KANbKyIsTOpa U T.I1.).

Pemate 3ala4U Ha CJIOKHBIC TPOUCHTHI, B TOM YHUCJIC 3ala41 U3 peanLHoﬁ IMPAKTHUKN (C
KCIIOIb30BAaHUEM KAJIBKYJISITOPA).

3HaKOMHTBCS C HCTOPUEH PA3BUTHS MAaTEMAaTHKU

[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUH

(18 1)

Yucna v BeIYHCICHUS (3aHCh,
CpaBHEHUE, IEUCTBUS C
JeCTBUTENILHBIMU YHCIIAMHU,
YHCIIOBas IpsMasi; IIPOLICHTHI,
OTHOIICHHS, TIPOTIOPLIUH;
OKpYTJICHUE, MPUOTHKEHHE,
OLICHKA; peIIEeHUE TEKCTOBBIX
3a/1a4 apupMETHIECKUM
CIIOCO00M)

Anrebpanyeckue BbIpaXKEHUS
(npeobpazoBaHue
anreOpanvecKux BbIpaXKEHU,
JOTTYCTUMBbIE 3HAYCHUS )
@OyHKIMH (IOCTPOEHHUE,
CBOMCTBA N3yYEHHBIX
¢byHKUMH; Tpaduueckoe
peleHre ypaBHeHUH U UX
CUCTEM)

OnepupoBarh NOHATHAMH: MHOXKECTBO, IIOJMHOKECTBO, OIIEpAallUU HAaJl MHOKECTBAMU;
HCIOJIb30BATh TpapUuecKoe NpeACTaBICHNE MHOKECTB /ISl OIIMCAHUS PEAJIbHBIX MPOLIECCOB U
SIBJIGHUH, IIPU PELIEHUU 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIE IEHCTBUS, CBSI3aHHBIE C YMCIAMU: HATYPAJIbHOE
YHUCIIO0, IPOCTOE U COCTABHOE YUCIIA, IEIMMOCTb HATYPAJIbHBIX YUCEII, IPU3HAKYU JACIUMOCTH,
eJI0e YHCII0, MOIYJb YHCiia, OOBIKHOBEHHAS U AECATHUYHAS IPOOH, CTAHJAPTHBIN BH]I YMCIIA,
apu(MeTHIECKUI KBaIPaTHBIH KOPEHB.

BbInonHATE AeUCTBUS, CPABHUBATh U YIIOPSA0YMBATh YUCIIA, IPEACTABIIATH YUCIIA HA
KOOPJAMHATHOU NPAMOM, OKPYIJISITh YUCIIA; BBIIOJIHATD IPUKHUIKY U OLIEHKY pe3yibTaTa
BBIYUCIICHUM.

Pemiate TekcTOBBIE 331a4K apu(PMETHUIECKUM crIoco00M. Pemats nmpakTuyeckue 3agau,
coJiep Kallye MPOLEHTBI, JOJIA, YAaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BPEMS —
paccrosiHue, IIeHa — KOJIMYECTBO — CTOUMOCTh, 00BbEM pabOTHl — BpeMst —
MIPOU3BOUTENBHOCTD TPY/A.

Pa30bupats peanbHble )KU3HEHHBIE CUTYaLUH, (DOPMYIUPOBATh UX Ha SI3bIKE MATEMAaTUKH,
HaxOJUTh pELICHUE, IPUMEH MaTEMAaTUYECKUN anmapar, UHTEPIPETUPOBATh PE3YNIbTAT
OmnepupoBaTh MOHATUSAMH: CTENEHD C IIETIBIM ITOKa3aTeseM, apupMeTHIeCKU KBaJpaTHBIN
KOpeHb, MHOTOUJIEH, aliredpandeckast Apo0b, TOKIECTBO.

BhINONHATE OCHOBHBIE JEMCTBUSA: BBIOIHATH Pacu€Thl 10 GopmMyliaMm, MIpeodpa3oBbIBaTh
1enble, IpoOHO-pallMOHAIbHbBIE BBIPAXKEHUS U BBIPAXKEHUSI C KOPHIMHU, PEali30BbIBATh
pa3io’keHue MHOTOWIEHa Ha MHOXKHUTEIHU, B TOM YHCJIE C UCIOJIb30BaHuEM (GOpMYJT pa3HOCTH
KBaJPaTOB M KBAJpaTa CyMMBbI M Pa3HOCTH; HAXOAWUTH JTONyCTUMbIEC 3HAUECHHS IEPEMEHHBIX JJIS
JpOOHO-PaLlMOHANIBHBIX BBIPAXKEHUH, KOPHEH.

MonenupoBaTh ¢ HOMOIIBIO (POPMYIT peabHbIE MPOLECCH U SABICHUS

OmnepupoBaTh NOHATUAMU: (PYHKIMS, rpaduK GYHKINHU, HYTU QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHUsl, yObIBaHUS, HAUOOJIbIIIee U HAUMEHbIIIee
3Ha4YeHHUs1 QYHKLUU.




AHanm3upoBaTh, CPaBHUBATH, 00CYKAATh CBOWCTBA (DYHKIUH, CTPOUTH UX IrpaduKH.
OmnepupoBaTh MOHATUSAMHE: MPsIMast PONOPIMOHATIBHOCTH, 00paTHas MPONOPIUOHATBHOCTb,
nuHelHas QyHKIus, KBaapaTHdHas QyHKIus, mapadoia, runepooa.

Hcnonp30Bath rpaduKy Ui ONPEAETICHUS CBOWCTB, MPOLIECCOB M 3aBUCHMOCTEH, JIJIsl peLICHUS
3a7a4 U3 APYrux y4yeOHBIX MPEAMETOB M PEaTbHON )KU3HHU; MOJICITUPOBATH C TIOMOIIIBIO
rpaduKOB peabHbIC MPOLECCHI U SBJICHHUS.

Beipakats opMynamMu 3aBUCHMOCTH MEX/y BETMUNHAMU




PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCBI

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aTeM YYUTh HaJl0, 4YTO OHA YM B HOPAJOK MPUBOJIUTY», — MHCAJ BEIUKUN
pycckuii yaeHslii Muxann BacunbeBua JIomoHOCOB. M B TOM COCTOMT OJ1HA U3 ABYX lieei 00ydeHUs
F€OMETPUU KaK COCTABHOM YacTH MATEMAaTUKHM B IIKOJIE. DTOM I€IM COOTBETCTBYET JI0Ka3aTelbHas
JTUHUA TpenogaBanus reomerpun. Cienys npeacTaBiIeHHO# paboueil mporpamme, HaYuHast ¢ CEIbMOTO
KJlacca Ha YpOKax TEeOMETPHH OOY4YaloOIIMHCS YYUTCS MPOBOJUTH JOKA3aTElbHbBIE PACCYKICHHS,
CTPOMTD JIOTMUECKHE YMO3AKIIIOUEHUS, JOKa3bIBaTh ICTUHHBIC YTBEPKACHUS U CTPOUTh KOHTPIIPUMEPHI
K JIOXKHBIM, IPOBOIUTH PAaCCYXJIEHUS «OT IPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB,
dbopMynupoBaTh OOpaTHBIE YTBEP)KIEHHUS. YUEHUK, OBJAJEBIIMN HCKYCCTBOM pacCyXAaTh, Oyner
IIPUMEHSATH €ro U B OKpykatouel xu3Hu. Kak nucan reomerp u negaror Mrops ®@enoposuu lapeiruy,
«JIIOIbMHM, TIOHMMAIOLIMMHU, YTO TAaKOE€ JOKa3aTelbCTBO, TPYAHO U JaXe HEBO3MOYKHO
MaHUITYIUPOBaTh». VI B 3TOM COCTOMT BaXKHO€ BOCIHTATEIBHOE 3HAUYEHHE H3YYECHHS] T'€OMETPHUH,
IIPUCYIIEE MMEHHO OTEYECTBEHHOM MaTEeMaTHYECKOM IIKoje. Bmecte ¢ TemM aBTOPBI NPOrpaMMbl
MPEJOCTEPEraloT yYUTENS OT M3JIUIIHEro opMaan3mMa, 0COOCHHO B OTHOIICHHH HAdal U OCHOBAaHUH
reomerpun. Dpaniysckuii mateMatuk JKaH J[pbeOHHE IO 3TOMY MOBOJY BbICKa3zaics Tak: «Yto
KacaeTcs JeIMKaTHOW MPOoOJIeMbl BBEJCHUS «aKCHOMY», TO MHE Ka)XETCsl, UYTO Ha TIEPBBIX NOPax HYKHO
B0OOI1Ie N30eraTh MPOU3HOCUTH caMo ATO cI0BO. C APYyToii k€ CTOPOHBIL, HE CIIEAYET YIIYCKAaTh HU OJTHOM
BO3MOXXHOCTH JIaBaTh MPUMEPHI JOTHYECKHUX 3aKIIOYCHHM, KOTOpbIE KyJa B OOJbIIeH Mepe, ueM ujes
AKCHOM, SIBJIIFOTCS] UCTUHHBIMHU M €IMHCTBEHHBIMU JIBUTATEJIIMH MAaTEMAaTUYECKOTO MBIILIJICHUS.

Bropoil nenbio u3ydeHUss T€OMETPUU SBIISIETCS MCIOJIb30BAaHUME €€ KAaK MHCTPYMEHTa IpuU
pelIeHuN Kak MaTeMaTH4eCKUX, TaK M MPaKTUYECKHX 3a7ay, BCTPEUAIOIIMXCS B PEaTbHOM KU3HU.
OKOHYMBIINN KypC T€OMETPUM IIKOJIBHUK JI0JKEH ObITh B COCTOSIHUM OIPEIEIUTh F€OMETPUUECKYIO
¢burypy, omucarb CIOBaMH JaHHBIA 4YEpTEX HIM PUCYHOK, HAWTH IUIOMIAJh 3€MEIBHOTO Y4YacTKa,
paccuuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kalensl Wiau TpeOyeMble pa3Mepbl rapaxa ajs
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAsi, BEIUNCIUTENbHAS JINHUS B U3YYEeHUH T€OMETPHUH B IIKOJIE.
JlaHHasi pakTUUYeCKas JIMHUS SIBIIAETCS HE MEHee Ba)kHOH, yeM nepsas. Emé [InaTon npennuceisai,
4yToObl «rpaxnaaHe IIpekpacHoro ropoga HM B KOEM CiIyd4ae HE OCTaBISUIM T€OMETPHUIO, BeEIb
HEMaJIOBAXKHO Jlaske MOOOYHOe e€ MpUMEHEHHE — B BOGHHOM JIeNie J1a, BIPOUYEM, U BO BCEX HayKax —
JUI JIy4IIero HUX YCBOEHHs: Mbl Belb 3HAaeM, Kakasi OeCKOHEYHas pa3HUIla CYIIECTBYET MEXAy
YeJIOBEKOM MPUYACTHBIM K T€OMETPUM M HENpHYacTHBIM». JlJIi 3TOro Y4YHMTENI0 pPEKOMEHIYyeTcs
noa0dupaTh 3a/a4d MPAKTUYECKOro XapakTepa Jid pacCMAaTPUBAEMBIX TEM, YUUTh JI€TE€H CTPOUTH
MaTeMaTHYeCKUE MOJENIM pPealbHbIX KMU3HEHHBIX CUTYyallui, MPOBOAMTH BBIYUCIEHHS U OLIEHUBATH
a/IeKBaTHOCTh MOJy4Ye€HHOTro pe3ynbrata. KpaliHe BaXHO MOMYEPKUBATH CBSI3U T€OMETPUHU C IPYTUMU
mpeIMeTaMi, MOTHUBHPOBATh HCIOJB30BaTh OMPEIEICHUS TEOMETPUYECKUX (UTYp U TOHSTHH,
J€MOHCTPHPOBATh IPUMEHEHHE MOJyYEHHbIX YMEHUHN B (U3UKE U TEXHHUKE. DTU CBA3U Hauboiee sipko
BHUJIHBI B TeMax «Bekrops», « Tpuronomerpuyeckre COOTHOLIEHUs», «MeTon koopauHaT» u «Teopema
[Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
CornacHo yueOHOMY miaHy B 7—9 kiaccax usy4aetcst yueOHbIi kypc «I'eomeTpus», KOTOpbIit
BKJIIOYAET CJIEIYIOIUE OCHOBHBIE pa3/ienbl cojepxkanus: «I'eomerpruueckue (GUrypbl U UX CBOWCTBAY,
«I3mMepeHne TeoMeTpUUYECKUX BEIMUYMH», a Takke «/[ekapToBbl KOOpAMHATBHI Ha IUIOCKOCTHY,
«Bexrtopsb», «JIBmwkenus miockoctn» u «IIpeodbpazoBanus mogo0ous».
VY4eOHbII TUIaH NperycMaTpUBaeT M3yuyeHHEe I'eOMeTpuHM Ha 0a30BOM YpOBHE, MCXojas u3 68
y4eOHBIX 4acoB B yueOHOM IoJly, BCEro 3a Tpu rojaa ooydenus — 204 4acos.



COJAEP/)KAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHUA)

7 Kjaacc

eHauanbHble MOHATHS TreoMeTpuu. Touka, NOpsMas, OTPE30K, Jyd. Yrou. Buabl yrios.
BepTukanbabie 1 cMexHbIe yribl. buccektpuca yria. Jlomanasi, MHOroyronbHuk. [lapaniensHocTs u
MEPIEeHIUKYIIPHOCTD MPSIMBIX.

o CummMerpuuHble (urypbl. OCHOBHBIE CBOMCTBa OceBOW cuMmeTpuu. llpumepsl cummerpun B
OKpPY’KarollleM MHpE.

o OCHOBHbBIE TOCTPOECHMSI C MOMOILIBIO LUPKYJIsA U JuHeiiku. TpeyroiapHuk. BeicoTa, Mmeauana,
OmcceKkTpuca, X CBOMCTBA.

e PaBHOOeApEHHBIN U PABHOCTOPOHHHM TPEYrolbHUKU. HepaBeHCTBO TPEYroJbHUKA.
e CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOT O TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

e CBolicTBa U IIPHU3HAKHW ITapaJUICIIbHBIX ITPAMBIX. CYMMa YIJI0OB TPCYIrOJIbHUKA. Bremnue YIJIbL
TPEYTOJIbHUKA.

o]IpssmMoyronpHblii  TpeyrosibHUK. (CBONCTBO MEAMAHBI MPSMOYTOJIBHOIO TPEYroJbHUKA,
IIPOBEAEHHON K runoTenyse. [Ipu3naku paBeHCTBa IPSAMOYIOJBHBIX TPEYTOJIBHUKOB. [IpsAMOYroyibHbIN
TPEYTroJbHUK C yriioMm B 30°.

.HepaBeHCTBa B ICOMCTpHU: HCPABCHCTBO TPCYIOJbHHKA, HCPABCHCTBO O IJIIMHC HOMaHOfI,
TCOpPEMA O 0oIbIIEM yrie u OoubIIEH CTOPOHC TPECYT'OJIbHUKA. HepHeHI{I/IKYJ'IHp 1 HaKJIOHHas:.

.FGOMeTpI/I‘leCKOG MECCTO TOYCK. BI/ICCGKTpI/Ica yriia u CCpCI[HHHLIﬁ MNEPNCHAUKYIIAP K OTPE3KY
KaK r€OMETPUYCCKHEC MCCTA TOYCK.

o OKpYKHOCTb U KPYT, XOp/ia U AUaMETp, UX CBOMCTBA. B3auMHOE pacnoiokeHrue OKpY>KHOCTH U
npsmoii. KacarenbHast U cekymias K OKpYKHOCTH. OKpYKHOCTb, BIMCaHHas B yroi. BrucaHHas u
OIIMCaHHAsI OKPYKHOCTH TPEYrOJIbHUKA.

8 kiacc

o Uerwpéxyronpuuku. [lapammenorpamm, €ro mHpu3HakKM MW CBOMCTBA. YacTHele ciydau
napajuiesorpaMMmoB (TPsSIMOYTOJIBHUK, poMO, KBaapaT), UX MPU3HAKK U CBOMCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoicTBa 1 nmpu3Haku. [IpsMoyronbHas Tpaneuus.

e Merton YABOCHHA MCAUAHBI. HeHTpaJ'ILHaSI CUMMCTpUA. TeopeMa ®daneca u TCOpEMa O
IMPONMOPIHHUOHATIBHBIX OTPE3KaX.

e (Cpennue TUHUM TPEYrOJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

e Jlomobue TpeyroapbHUKOB, KOdhduIueHT mnomodus. IlpuzHaku mMOAOO0MS TPEYroIHLHUKOB.
[IpuMenenue nmogo0Oust MpU PEIICHUH MPAKTHYECKUX 3a1a4.

e (CBoiicTBa Miow@aae reoMerpuueckux ¢uryp. P@opmynbl A8 IUIOHNIAAW TPEYroJbHUKA,
napajuiesorpamma, pom0a u Tpanemnuu. OTHOIIIEHHE TUIOMAAeH MTOT00HBIX (QUTYP.

e BrluncineHue Iomaael TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.
e Teopema [Tudaropa. Ilpumenenune reopemsl Iludaropa npu pemeHMH MPakTUYECKUX 3a/1a4.

e (CuHyC, KOCHHYC, TaHTE€HC OCTpPOrO yIjla NPSIMOYTOJBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

® BrucaHHBIE U LHEHTPAIBHBIE YIUIBI, YTOJI MEXKIY KaCaTEIbHOU M XOPAOM. YTIIBI MEXAY XOpJAaMu
U CeKyllMMHU. BriricaHHble M ONKMCAaHHBIE YETBIPEXYTOJBHUKN. B3auMHOE PACIOIOKEHHE IBYX
okpykHoctelt. Kacanue okpyxxkHocten. O0mue KacaTeabHbIe K IByM OKPYKHOCTSIM.



9 kjaacc

e (CuHyc, KocuHYC, TaHreHc yriioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
@opMyIIbl IPUBEACHUS.

e Pemenue TpeyroasHUKOB. Teopema KOCUHYCOB M TeOpeMa CUHYCOB. PellieHue mpakTuuecKux
3aJ1a4 ¢ UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U T€OPEMBI CHHYCOB.

® Hp606p330BaHI/IC HO,Z[O6I/I$I. HOI[O6I/I€ COOTBETCTBCHHBIX 3JICMCHTOB.

e Teopema 0O MPOW3BENCHHH OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEICHHH OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpaTe KacaTeJIbHOM.

e Bekrtop, miMHa (MOAYyJb) BEKTOpA, COHAINpPABICHHBIE BEKTOPBI, MPOTHBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMM HaJ
BeKTOpaMHu. Pa3nokeHne BeKTopa o AByM HEKOJIIMHEApHBIM BekTOopaMm. KoopauHaTsl BekTopa.
CkalnspHoe Mpou3BeIeHHEe BEKTOPOB, MPUMEHEHUE /ISl HaX0XKJICHUS JJIUH U YTJIOB.

® HeKapTOBBI KOOPpAWHATBI HAa IINIOCKOCTH. YPaBHeHI/IH HpHMOﬁ N OKPYKHOCTHU B KOOpJIHWHATAX,
IEPECCUCHUC OKpYX(HOCTCﬁ " IIPsAMBIX. MeTton KOOpAWHAT U €ro IpuMCHCHHUC.

e [lpaBuibHble MHOrOyrojibHuUKU. J[nmHa okpyxHocTH. I'pamycHas M paaumaHHas Mepa yria,
BBIUMCJICHHE JUIMH OyT OKpykHOCTeH. [1nomanp kpyra, cektopa, cerMeHTa.

e JIBXEHHS IUIOCKOCTH M BHYTPEHHUE CUMMETpUH (uryp (dJIeMeHTapHbIE NpPEICTABICHHUSA).
[TapannensHbii iepenoc. [1oBopoT.

INJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHBI OCBOEHUA PABOYEN [TPOT'PAMMBI
KYPCA (IO TOJAM OBYYEHUS)
OcBoenne ydeOHOro Kkypca «l'eoMeTpus» Ha YpOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUS
o0ecrneunBaeT JOCTHKCHHE CICAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
7 ki1acc

e Pacno3HaBarth HN3YUCHHBIC TCOMCTPUUCCKHUC (le"ypr, OMPCACIIATh UX B3AMMHOC PACIIOJIOKCHUC,
1/13o6pa>1<aTb reoOMCTPHUICCKUC (I)I/IprLI; BBITIOJIHATD YCPTCIKHU 110 YCIIOBUIO 3a1a4U. I/I3Mep$ITL JIMHEHBIE
" YTJIOBBIC BCIIMYINHBI. Pemrate 3agaun Ha BEIYMCICHHUE IJIMH OTPE3KOB U BCJIIMYHH YIJIOB.

e/lenath rpyOyl0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIWYMH HPEIMETOB B PEAIBHOM >KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUUNHBI.

© CTpOUTh YEPTEKU K TEOMETPUUYECKUM 3aJjauaM.

e]lonbp30BaThCS NMPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIOJB30BAaTh MPU3HAKU M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

.HpOBOI[I/ITI) JIOTUYCCKUEC PACCYKACHUSA C UCIIOJIB30BAHUEM I'COMETPUICCKUX TCOPEM.

e lonp30BaThCA MMpU3HaKaMH paBCHCTBA NIPAMOYTOJIbHBIX TPCYTI'OJIbHUKOB, CBOMCTBOM MCHAaHBbI,
HpOBeHéHHOﬁ K THIIOTCHY3C MPAMOYT'OJIBHOI'O TPCYI'OJIbHHUKA, B PCIICHUU I'COMCTPUYICCKUX 3a/1a4.

o OnpeesiATh NapauIeIbHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT C HUMH CEeKyIasl.
Onpenenars napamuieaIbHOCTh IPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJHOW MPSIMOM 110
TOYEK APYrou MpsSMOM.

e Periath 3aj1aun Ha KjeTyaTol Oymare.

.HpOBOI[I/ITB BBIYHMCJICHHUA W HaxXOAWUTb YHCIIOBBIC U GYKBCHHLIC 3HAYCHHUA YTJIOB B
FCOMCTPHUICCKUX 3aJavdaX C HCIOJIb3OBAHHUEM CYMMBI YIJIOB TPCYTrOJIbHHUKOB W MHOI'OYI'OJIbHHUKOB,
CBOICTB YIJIOB, 06pa3OBaHHLIX npu MNnepeCCUYCHUU INABYX MAapaJlJICIIBHBIX ITPAMBIX ceKymeI‘/'I. Pemate
MPAaKTUYCCKUC 3a/]a4Y1 Ha HAXOKACHHUC YIJIOB.

e BiaseTh MOHATHEM TCOMCTPHUICCKOI0 MCCTa TOYCK. YMeTh OIIPCACIIATH 6I/ICCCKTpI/ICY yriia u



CGpG,Z[HHHLIﬁ NCPHCHAUKYIIAP K OTPC3KY KaK TCOMCTPUUCCKHUEC MECTA TOYCK.

® OOpMyIIMPOBATH OINPEIEICHUSI OKPYKHOCTM M Kpyra, XOpAbl M JUaMETpa OKPYKHOCTH,
M0JIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

.BJ'IaI[GTB MMOHATHEM OIHMCAaHHOM OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAXOJUTH eé LHCHTP.
ITons30BaThCA (baKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICBI YIJIOB TPEYIrOJIbHHUKA IEPECEKAIOTCA B O,Z[HOI\/'I TOYKCE,
" O TOM, YTO CCPEAMHHBIC ICPIICHAUKYIIAPEI K CTOPOHAM TPECYT'OJIbHUKA MEPECCKAOTCA B OI[HOI71 TOYKE.

eBianerp NOHATMEM  KacaTelbHOM K  OKPYKHOCTH, IIOJIb30BaTbCsl  TEOPEMOH O
NEPIEHIUKYJIIPHOCTH KacaTeNbHON U pajuyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

ellonp30BaThCA HpOCTCfIH.IHMH reoOMCTPUYCCKUMHA HCPABCHCTBAMU, IOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ
CMBICII.

'HpOBOI[I/ITb OCHOBHBIC I‘eOMeTpI/I‘ICCKI/Ie HOCTpOeHI/ISI C IIOMOIIBIO I_II/IpKyJISI H JII/IHef/’IKI/I.
8 ki1acc

ePacno3HaBaTh OCHOBHBIC BUbI LIeTBIpéXYI"O.]'IBHI/IKOB, HUX DOJIEMCHTBI, IIOJb30BATHCA HX
CBOMCTBaMH IpHu pCIICHUH I'COMCTPUICCKHX 3a/1a4.

o [[puMeHATh CBOMCTBA TOYKH IMEPECEUCHHs] MEAMAH TPEyroyibHUKa (IIEHTpa Macc) B PEIICHUH
3ajad.

e BiajeTh NOHATUEM CPEIHEH JIMHUU TPEYrOJIbHUKA M Tpalleluy, IPUMEHATh UX CBOMCTBA IPH
peuieHuu reomerpudeckux 3aaad. Ilomp3oBarecs Teopemont daneca u TeOpEMOM 0 IPOIOPLMOHAIBHBIX
OTpe3Kax, IPUMEHTh UX Ul PeIIEHUs IPAKTUUECKUX 3a/1a4.

.HpI/IMeHHTB IIPpHU3HAKH HOI[O6I/I$I TPECYIrOJIbHUKOB B PCIICHUU I'COMCTPHUICCKUX 3a/1a4.

e Jlonp3oBarhes TeopeMoﬁ Hmbaropa IJ1 pCIICHUS I'COMCTPUYCCKHUX MW IPAKTHYCCKHUX 3adad.
CTpOI/ITb MAaTCMATUYCCKYH0O MOJCIIb B IIPAKTUYCCKHUX 3aJladax, CaMOCTOATCIBbHO [CJIaThb qepTém n
Haxo4uThb COOTBCTCTBYIOIIUC JAJIMHBI.

.BJ'IaI[eTB INOHATHUAMU CHUHYCA, KOCHHYCAa M TaHI'CHCa OCTpOro yrijla HOpsaMOYTOJbHOI'O
TPECYTOJIbHUKA. ITonp30BaThCS ATUMHU MOHSITHAMHA AJId PpCIICHUA MPAKTUYCCKUX 3aaad.

o Bpiuuciiarh (pazauyHbIMU CIIOCO0aMH) IUIOIIA/b TPEYroJbHUKA M IJIOLIAJM MHOTOYTOJIBHBIX
¢uryp (monb3ysch, TJ€ HEOOXOAMMO, KaJIbKynaropoM). IIpuMeHATh mMoOdydeHHbIE YMEHHS B
MIPAKTHUYECKUX 3a/1a4ax.

e BiiasieTh NOHATUSMH BIMCAHHOTO U IIEHTPAJIBHOIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIUCAHHBIX
yriax, yriax Mexnay XopJaMmH (CeKyLUIMMM) W yIje MeXAy KacaTelIbHOW W XOpIOW NpH perieHuu
reOMETPUUYECKUX 3a7au.

eBianeTh IOHATHEM OIMCAHHOIO YETBIPEXYTrOJIbHUKA, IPUMEHATH CBOMCTBA OIKMCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4.

o [[puMeHATh OJy4YeHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTH MaTeMaTHUECKUE MOJIEIH JJIs 3a/1a4
peaJIbHOM U3HU M TPOBOJUTH COOTBETCTBYIOLIUE BBIUKUCICHHUS C TNPHUMEHEHUEM IMOA00MUS U
TPUTOHOMETPHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

9 kjaacc

e3HaTh TPUTOHOMETpHYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOJUTh C MX MOMOIIBIO pa3IHyYHbIE
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA («pelleHre MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). Haxonute
(c MOMOIIBIO KATBKYJIATOPA) AJIMHBI U YIJIbI 17151 HETAaOJMYHBIX 3HAYEHUI.

e lonp3oBaTncs (I)OpMYHaMI/I MNpUBCACHHUA U OCHOBHBIM TPUTOHOMCTPUYCCKUM TOXACCTBOM JJISA
HaXO0XKJI€HUS COOTHOIICHUMN MCKAY TPUTOHOMCTPUUICCKUMU BCINYNHAMU.



elicnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXIEHUsS Pa3JIUYHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH I€OMETPUUYECKHUX 3a1a4.

eBiafieTh TOHATUSIMH TPEOOPa30BaHUS TMOJAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IMOJIO0OHBIX
¢uryp. Ilonap3oBaThCcsi CBOMCTBaAMHM MOJOOUS MPOU3BOJIBHBIX (UTYpP, YMETh BBIYUCIATH UIMHBI U
HAXOJUTh yIIIbl Y OJI0OHBIX Guryp. [IpumeHsTs cBoiicTBa mo100Us B MPaKTHUYECKUX 3aja4ax. Y METh
MPUBOJIUTH MPUMEPHI TOJOOHBIX (GUTYDP B OKPYKAIOILIEM MHpE.

e]lonp30BaThCsl TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOpJA, O TMPOHU3BEICHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJabHOM.

o [1011b30BaThCsI BEKTOPAMHU, TOHUMATh UX F€OMETPHUUECKUH U (PU3NUECKUNA CMBICH, IPUMEHSATH X
B pEILICHUH T€OMETPUYECKHX U (pu3mueckux 3anad. [I[puMeHsATh CKaIIpHOe MPOU3BEICHNE BEKTOPOB IS
HAaxO0KJICHUs JUIMH U YIJIOB.

e[lonn30BaThCA MCTOJOM KOOPAHWHAT Ha IIJIOCKOCTH, IPUMCEHATH €T0 B PpCIHICHUH I'€COMCTPUICCKHUX
" IPaKTUYCCKHUX 3aay.

eBnaneTs MOHIATUAMU MNPpaBUJIBHOI'O MHOI'OYI'OJIbHHUKA, JJIIMHBI OKPYXHOCTH, IJIMHBI OYyI'd
OKPYKHOCTH U paﬂHaHHOﬁ MCPBI yIjia, YMCThb BbBIYUCIIATH IJIOMIAZlb Kpyra U €ro yacTew. HpI/IMeHHTB
IMMOJIYYCHHBIC YMCHHUA B IPAKTUYCCKUX 3a/javdax.

eHaxonute ocu (WM UEHTPBI) CUMMETPHH (UTYp, TPUMEHATH JBHKCHHS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasix.

o [[prMeHSTh MOTyYeHHBIE 3HAHUS HAa TIPAKTUKE — CTPOUTH MAaTEMAaTHUYECKUE MOJICIIHN IS 3a/1a4
pealbHOM KU3HU M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHS C MPUMEHEHHEM Noa00us Hu
TPUTOHOMETPHYECKUX (QYHKIIHH (MOJIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).



7 kaacc (68 1)

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (IO 'OJJAM OBYYEHMUS)

Ha3Baumue pa3nena,
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BH/bI 1€ATCJIbHOCTH oﬁyqamumxcﬂ

burypsl 1 ux

yTJIbl, MHOIOYT'OJIBHHK, JIOMaHasl.

4acoB)
[Ipocreiimme [Ipocreiimme reomeTpuyecKue dopMyIMpPOBaTh OCHOBHBIC IMIOHATHSI M ONIPEICIICHHUS.
T€OMETPUUECKHE OOBEKTHI: TOUKH, TIPSMBIC, Tydyd U | Pacmo3HaBaTh W3y4eHHbIE T€OMETPUYECKHE (DUTYPBI, ONPEACTATh UX B3aHMHOE

PacIoJIOKCHUEC, BBIIIOJIHATH qepTéxc 110 YCJIOBUIO 3a/1a4H.

IIPEICTABICHMSI O PaBHBIX
(KOHTpYy3HTHBIX) purypax. Tpu
IIPU3HAKa PAaBEHCTBA
TPEYrOJIbHUKOB.

[Ipn3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
CBOMCTBO MeIHUaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE U
PaBHOCTOPOHHUE TPEYTOJbHUKH.
IIpu3Haku u CBONCTBA

CBOMCTBA. CMmexHble U BepTUKalIbHbIE YIibl. | [IpoBoANTH mpocTeiiiye NOCTPOEHUS ¢ TOMOIIbIO LIUPKYIISL U TMHEUKH.
Hsmepenue Pabota ¢ mpocreimmmu W3MepsATh IMHEWHBIE U YTIIOBbIE BEIMYMHBI TEOMETPUYECKUX U IPAKTUYECKUX O0BEKTOB.
F€OMETPUYECKUX yeprexxamu. M3mepenue OnpenensaTs «Ha IJ1a3» pa3Mepbl peaabHbIX 00BEKTOB, IPOBOAUTH I'PYOYIO OLIEHKY UX
BEJIMYNH JIMHENHBIX U YIJIOBBIX BEJINYMH, pa3MepoB.
(14 v) BBIYHCJICHUE OTPE3KOB U YIJIOB. Pemars 3a1aun Ha BBIYMCIECHUE UIMH OTPE3KOB M BEJIMYMH YIJIOB.
[lepumerp u miaomags Guryp, Pemiate 331241 Ha B3aUMHOE PaclooKeHUe FreOMETPUUYECKUX QUryp.
COCTABJICHHBIX U3 [TpoBoauTh KilacCU(UKALNIO YTIIOB, BHIYUCIIATE JIMHEWHBIE U YTIIOBbIE BEINYUHBI,
IIPSIMOYT'OJIBHUKOB IIPOBOAUTH HEOOXOIMMBIE JJOKA3aTEIIbHbBIE PACCYKICHMUSL.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHUSI TEOMETPUN
Tpeyronbauku (22 | [loHsiTHE O paBHBIX Pacnio3HaBaTh mapbl paBHBIX TPEYTrOJIbLHUKOB Ha TOTOBBIX UepTeXkax (C yKazaHUEM
q) TPEYroJIbHUKAX U NIEPBUYHBIE MPU3HAKOB).

BeiBoauTh ciencTBus (paBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3 PAaBEHCTB
TPEYrOJIbHUKOB.

DopMyIMpOBaTh ONPENEIEHUS: OCTPOYTOJIBHOTO, TYIIOYTOJIBHOTO, IPSMOYTOJIBHOTO,
paBHOOEAPEHHOT0, PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI, METUAHBI
TPEYroJabHUKA; CEPEIUHHOIO MEPIEHINKYIIIpa OTPE3Ka; IEPUMETPa TPEYroJIbHUKA.
®opmynrpoBaTh CBOWCTBA U MPU3HAKU PABHOOEIPEHHOIO TPEYTOJIbHUKA.

Ctpoutb yepTexH, pemaTh 3a7ja4u ¢ TOMOIIbIO HaX0KJCHHS PaBHBIX TPEYTOJIbHUKOB.
[TpuMeHATH MPU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB B 3a/1a4aXx.
Hcnonb30Bathk U(POBBIE pecypchl i UCCIeI0BaHUS CBOMCTB U3y4aeMbIX (QUryp.
3HAKOMUTHCS C UCTOPUEN Pa3BUTUSI TEOMETPUH




PaBHOOEIPEHHOTO TPEYrOJIbHHKA.
[IpoTuB GombIIEl CTOPOHBI
TPEYroJIbHUKA JICKUT OOJIbIINMA
yrod. [Ipocrelilre HepaBeHCTBa B
reometrpuu. HepaBeHcTBO
TpeyronbHuKa. HepaBeHCTBO
JIOMaHOM.

[IpssMOYTOIBHBIN TPEYTOJIBHUK C
yriaoM B 30°.

[IepBble OHATHA O
JI0Ka3aTeNIbCTBAX B TEOMETPUN

ITapannensHbie
psiIMbIE, CyMMa

yIJIOB
TpeyroibpHuka (14

q)

[TapannenpHble MpsMbIe, UX
cBoicTBa, [1aThIil mocTynat
EBximmpa. Hakpecr nexarnue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI
(0Opa3oBaHHbIE NIPU IIEPECCUECHUN
MapajuIeIbHBIX IPSIMbIX
CeKyIe).

[Ipu3Hak napamieabHOCTH
IIPSIMBIX YEPE3 PABEHCTBO
pacCTOSTHUM OT TOYEK OJHOU
IPSIMOM 10 BTOPOU MPSMOM.
CymMma yriioB TpeyrosbHHUKa U
MHOI'OYT'OJIbHHKA.

BHemrnue yriel TpeyrojibHUKa

dopMyIHpoBaTh MOHATHE MapaIeIbHBIX MPSIMBIX, HAXOAUTh MPAKTHUECKHUE TPUMEPHI.
W3y4ath cBOICTBa YIJIOB, 00pa30BaHHBIX MPH MEPECCUCHUH MapallIeIbHBIX MPSIMBIX
CeKyuien.

[TpoBoAMTH MOKA3aTENbCTBA MAPATIIETBHOCTH JBYX MPSIMBIX C TOMOIIBIO YTJIOB,
00pa30BaHHBIX MIPH MEPECEUCHUHN ITUX MPAMBIX TPEThEU MPSAMON. BEIYHCIATE CyMMY yTJIOB
TPEYroJIbHUKA U MHOTOYTOJIbHHUKA.

Haxonuth uncioBbie 1 OyKBEHHbBIE 3HAUEHHUS YTJIOB B TEOMETPUUECKHUX 3a/1a4ax C
WCIIOJIb30BAHUEM TEOPEM O CYMME YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.

3HaAKOMUTBHCS C UCTOPUEN pa3BUTHUSI TEOMETPUU

OKpYXKHOCTh U
KpYT.
I'eomerpuueckue
MOCTPOEHUS

(14 9)

OKpy>XHOCTB, XOpP/Ibl M TUAMETPHI,
ux corictBa. KacaTtenbHas K
OKpYXHOCTH. OKpPY>KHOCTB,
BlMcaHHas B yroi. Ilonsarue o
I'MT, npumMeHeHue B 3aa4ax.

DopMyIIUPOBATH OMPENCIICHUS: OKPYKHOCTH, XOP/Ibl, JUAMETPA U KACaTEIbHOM K
OKpyXHOCTH. M3ydaTh UX CBOMCTBA, MPU3HAKU, CTPOUTH yepTexu. Mccnenosars, B TOM
YHCIie UCTIONB3Ys HIU(PPOBBIE PECYPCHI: OKPYKHOCTh, BIUCAHHYIO B YTOJI; LIEHTP
OKPYKHOCTH, BIIMCAHHOW B YI'0JI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX.

Hcnonws3zoBats MeToq ' MT ni1s fokazatenbCTBa TEOPEM O MEepPECeueHnr OUCCEKTPUC YTIIOB




buccekrpuca u cepeIMHHbBIN
MEePHEHIUKYIISIP Kak
F€OMETPUUYECKHE MECTA TOYCK.
OKpYy>XHOCTb, OITUCAHHAST OKOJIO
TpeyrosbHUKa. BricanHas B
TPEYTrOJIbHUK OKPY)KHOCTb.
[Ipocreiimue 3amaun Ha
MMOCTPOCHUE

TPEYTrOJIbHUKA U CEPENMHHBIX MEPIEHAUKYISAPOB K CTOPOHAM TPEYTOJIbHUKA C TOMOIIBIO
I'MT. OBnaneBarb NOHATHSIMU BIIMCAHHOW U OMMCAHHOM OKPY>KHOCTEU TPEYroJIbHUKA,
HAaXOJUTh LIEHTPBI 3TUX OKPYKHOCTEM.

PemaTte OCHOBHBIE 3a/1a4M HA TOCTPOEHUE: yIila, PABHOTO IAaHHOMY; CEPEIMHHOTO
NEePHEHANKYIISIPAa JAHHOTO OTPE3Ka; MPSMOM, MPOXOISALIEH Yepe3 TaHHYIO TOUKY U
NEePIEeHIUKYIIPHON TaHHOU MPsIMON; OMCCEKTPUCHI JAHHOTO yTria; TPEYroJbHUKOB IO
Pa3IMYHBIM 3JIEMEHTaM.

3HaAKOMUTBHCS C UCTOPHUEH pa3BUTHUSI TECOMETPUU

IToBTOpEHME,
00001IeHIEe 3HAHWIA
(4 1)

[ToBTrOpenue u o6o0IIEHNE
OCHOBHBIX ITOHITHI U MCTOOO0B
Kypca 7 Kiacca

Pentate 3ala4i Ha IMOBTOPCHUC, UJINTIOCTPUPYIOIIUC CBA3U MCKAY Pa3JIMIHBIMHA YaCTAMHA
Kypca

8 kiacc (68 v)

Ha3zpanue pa3jgeia,
Kypca (4uci1o

OcHoBHOE co/Iep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YyYAKIIHUXCS

4acoB)
UYerbipéxyronpuuku | Ilapamienorpamm, ero npusHaku u N300paxaTh U HAXOJUTh HAa YEPTEXKAX YETHIPEXYTOJbHUKU Pa3HBIX BUAOB U X
(12 4) cBoMcTBa. HacTHbIE Cilydan JJIEMEHTBI.

napansenorpaMMoB
(MpsIMOYTOJIBHUK, POMO, KBaJpaT),

UX IIPU3HAKU U CBOMCTBA. Tpamenus.

PaBHOOOKasI 1 IPSMOYTOJIbHAS
Tparneuuy.

VY nBoenne Menuansl. LlenTpanbHas

CUMMETpUs

dopMynupoBaTh ONpeAeTIeHNs: NapalyielorpaMMa, MPsIMOYToJIbHUKA, poM0a, KBajpaTa,
Tparenuy, paBHOOOKOH Tpanenuu, NpsIMOyrojbHON Tpanenuu. Jloka3piBaTh 1
UCIIOJIB30BAaTh [IPU PELICHNUH 3a/1a4 IIPU3HAKU U CBOWCTBA: IIapajljIeorpamMmma,
npsMOYTOJIbHUKA, poMOa, KBajiparta, Tparneuuu, paBHOOOKO Tpanenuu, mpsMoyroJIbHOM
Tpaneuuu.

IIpuMeHATh METO yIBOCHHUS MEIUAHBI TPEYTOJIbHUKA.

Hcnonp3oBath HUGPOBHIE pECYPCHI IS UCCIIEI0OBAaHUS CBOMCTB M3y4aeMbIX (GUTyp.
3HAKOMUTBCS C HCTOPUEN pa3BUTHUS TEOMETPUN

Teopema Paneca u
TeopemMa o
MPONOPIUOHAIBHBIX
OTpe3Kax,

Teopema daneca u TeopemMa o
IIPONOPLUOHAIBHBIX OTPE3KAX.
CpenHsist TMHUSA TPEYroJbHUKA.
Tpanenus, e€ cpeaHss TUHUS.

IIpoBOAUTE MMOCTPOCHHUS C IIOMOILBIO HUPKYJIS U IMHEUKHU C UCII0JIb30BAHUE TEOPEMBI
Qasieca 1 TEOPEMBI O IPONOPLMOHATIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
[IPONOPLUOHAIBHBINA OTPE30K.

IIpoBOINTE TOKA3aTENBCTBO TOTO, YTO MEUAHBI TPEYTOJIbHUKA ITEPECEKAOTCS B OAHOU




noJ00HbBIE
TpeyroiabHuku (15

4)

[IponopuroHanbHbIE OTPE3KH,
IIOCTPOEHUE YETBEPTOTO
IIPONOPLUOHAIIBHOTO OTPE3KA.
CaolicTBa 1IEeHTpa Macc B
TPEYrOJIbHUKE.

[TonoGHbIe TpeyronpHUKH. Tpu
IpU3HAKa 000U TPEYTOJIbHUKOB.
[TpakTyeckoe npuMeHeHue

TOYKE, U HAXOJUTh CBA3b C LICHTPOM MacC, HaXOAUTh OTHOILIEHHUE, B KOTOPOM MEIUaHbI
JIEJISATCS. TOUKOW UX IIEPECEUCHHUS.

HaxonuTh mogoOHbIe TPEyroJbHUKH HAa TOTOBBIX YEPTEXKAX C yKazaHHEM
COOTBETCTBYIOLIMX MPU3HAKOB MOAO0HS.

Pemiate 3a1aun Ha TOAOOHBIE TPEYTOJBHUKH C TOMOILBIO CAMOCTOSTEILHOTO OCTPOSHMUS
4yepTexkel 1 HaXOKIEHUs IOJOOHBIX TPEYroJIbHUKOB.

ITpoBOIUTH OKA3aTEIBCTBA C UCIOIB30BAaHUEM IIPU3HAKOB M1000US.

Jloka3bIBaTh TpH MPU3HAKA [10J100US TPEYTOJILHUKOB.

IIpuMeHATh OTy4YEHHbIE 3HAHU [IPU PEIICHUHA T€OMETPUYECKUX U ITPAKTUYECKUX 3a]1a4.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUSI TEOMETPUN

IInomans.
Haxoxnenue
IIomageu
TPEYrOJIbHUKOB

Y MHOTOYTOJIbHBIX
¢duryp. [Tnomanu
noJ00HBIX (UTyp
(14 9)

[Tonsarue 06 obuiei Teopun

TUIOIIA TH.

Dopmynbl ISl IIOLIAAN
TPEYroJIbHUKA, apajljierorpaMmma.
OTHoLIEHNE IIIOMaIeN
TPEYTrOJIbHUKOB C 00IIUM
OCHOBAHHEM HIJIM 00I1IeH BHICOTOM.
Brruncnenune nioniaaeil CioKHBIX
¢buryp uepes pazdueHue Ha YacTU U
JIOCTPOCHHUE.

[Tnomanu ¢uryp Ha KIeT4aToi
Oymare.

[Tnomanu momoOHBIX GUTYD.
Brruncnenue nnomazneii. 3amadu ¢
MPaKTUYECKUM COJIEPIKAHHEM.
Pemenne 3amady ¢ MOMOIIBIO METOA
BCIIOMOTaTEeILHOM ILIOIIA N

OBnazneBath NEPBUYHBIMU MPEACTABICHUAMU 00 001IeH Teopuu IUIoIaau (Mepsl),
(dbopMynHupoBaTh CBOMCTBA IJIOIIA/IH, BEISICHATh UX HATJISAIHBINA CMBICII.

BeiBoauTh (hopMyIbl IUIOMIAAM TapaiIesiorpaMMa, TPEYTroJIbHUKA, Tpaneluu 13
dbopMyIbI IIOMAAH NPSIMOYTOJIbHUKA (KBagpaTa).

BbiBoauTh (hopMyJbl IUIONIAAN BEITYKJIOTO YETHIPEXYTOJIbHUKA Yepe3 TMaroHaau U yrodi
Mexay HUMH. HaxonuTs miomamy Guryp, n300pak€HHBIX Ha KJIETYaToi Oymare,
UCTIOJIB30BaTh pa30MEeHNE HAa YaCTH U JOCTPOCHUE.

Pa3z0upaTh npruMepsl UCTIOIb30BaHMS BCTIOMOTaTEIbHON TUTOIIAH [T PEIICHUS
FeOMETPUUYECKUX 3a/1au.

HaxonuTe niomaam nogo0HbIX GUryp. Beraucists miomaay pa3inyHbIX
MHOTOYTOJIBHBIX (PUTYD.

Pemate 3a1a4un Ha MIOMIA/(b C MPAKTHUECKUM COJIEpKaHHEM

Teopema IIudaropa
¥ Havaia

TPUTOHOMCTPHUU
(10 u)

Teopema [Iudaropa, eé
JI0Ka3aTeIbCTBO U IPUMEHEHHE.
Ob6parnas Teopema [Iudaropa.
OmnpeneneHyue TPUTOHOMETPUIECKUX

JokasbiBaTh Teopemy Iludaropa, ucnonb3oBarh

€€ B IPAaKTUYECKUX BBIYUCICHUAX. POPMYIUPOBATH ONPEAEIEHUS TPUTOHOMETPUUECKUX
(GyHKLIUH OCTPOTro yria, HpOBepsATh UX KOPPEKTHOCTb.

BBIBOIUTE TPUTOHOMETPUUYECKUE COOTHOLIEHHSI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.




¢GyHKLUI OCTpOro yria,
TPUTOHOMETPUUECKUE COOTHOLLICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE.
OCHOBHOE TPUTOHOMETPUYECKOE
TOk1eCTBO. COOTHOIICHUS MEXIY
CTOPOHAMHU B MIPSIMOYTOJIbHBIX
TPEyroJibHUKax ¢ yriiamu B 45° u
45°; 30° u 60°

HccnenoBaTh COOTHOLICHUSI MEXKIY CTOPOHAMU B TIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnonb30Bath GOPMYIIbI IPUBEIECHHUS U OCHOBHOE TPUTOHOMETPHUECKOE TOMKAESCTBO IS
HaXO0/ICHUS COOTHOLICHUH MEKAY TPUTOHOMETPHYECKUMH (DYHKIMSAMH Pa3THYHBIX
OCTPBIX YTJIOB.

[TpuMeHsATh MoTy4eHHbIC 3HaHHUS U YMEHUS IIPH PEIICHUH NPAKTHYECKUX 3a71a4.
3HAKOMUTBCS C UCTOPUEH PA3BUTHUS TEOMETPUN

VYriel B
OKPY>KHOCTH.
Bnucannsie n
OIMCaHHbBIE
YETBIPEXYTOJIbHUKH.
KacarensHbIC K

Bnucannble U IEHTpaIbHbIE YTIIbI,
YIoJI MEXAY KacaTeJIbHOM U XOpAOu.
Vsl MeXAy XOpJaMU U CEKYIIMMHU.
BrincaHnHble 1 ONMCAHHBIE
YETBIPEXYTOJbHUKH, UX IPU3HAKU U
cBoiictBa. [Ipumenenue stux

®opMyIMpOBaTh OCHOBHBIE ONPEAEIEHUS, CBSI3aHHBIE C YIJIaMU B Kpyre (BIUCaHHBIN
yroJi, UEHTpaibHbIN yroi). HaxoauTh BOUCaHHbBIE YIJIbI, OIUPAIOLIUECS Ha OJHY IYTY,
BBIYHCIIATH YIUIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIUIAX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIBHUKE, TECOPEMBI O LIEHTpaIbHOM yriie. MccnenoBars, B TOM 4UCHE C
HOMOILBIO U(PPOBBIX PECYPCOB, BIIMCAHHBIE U ONMCAHHbIE YEThIPEXYTOJIbHUKHY,
BBIBOJUTH UX CBOMCTBA U NpU3HAKU. VICII0Ib30BaTh 9TU CBOMCTBA U IIPU3HAKU IIPU

OKPY>KHOCTH. CBOICTB IIpU PELICHUU pelIeHnN 3a1a4
Kacanue F€OMETPUUECKUX 3aj1au.
OKpYXHOCTEH B3aumHoe pacnionoxenue 1Byx
(13 4) oKpyxxHocTel. Kacanue
OKPYKHOCTEN
[ToBTOpEHME, IToBTOpEHNE OCHOBHBIX ITOHATUH U Pemars 3a1aun Ha MOBTOPEHUE, UILUTIOCTPUPYIOIIME CBSI3U MEXKY Pa3IMYHBIMU YaCTIMHU

000011IeH1E 3HAHUI
(4 4)

METOJIOB KypCOB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUI

Kypca

9 kJaacc (68 u)

Ha3zBanue pa3zneina,
Kypca (4HcJ10

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
TpuronomeTpus. OnpeneneHre TPUrOHOMETpUUYECKUX | DOPMYIHPOBATH ONPEACTIECHUS TPUTOHOMETPUIECKIX (DYHKITUH TYIBIX U MPSMBIX yTJIOB.
Teopembl ¢dbynkuit yrmos ot 0° mo 180°. BeIBOIUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C painyCOM OMHMCAHHOMN

KOCHUHYCOB U
CUHYCOB. Pemenue

KocrHyc 1 cuHyC NpsIMOTO U TyHOTO
yria. TeopeMa KOCUHYCOB.

OKPYXHOCTH).
Pemate TpeyrojibHUKH.




TPEYrOJILHUKOB
(16 u)

(O6006mEnHas) TeopeMa CHHYCOB (¢
paznycoM ONMCAHHON OKPYKHOCTH).
HaxoxneHnue e CTOPOH U
BEJIMYUH YIJIOB TPEYTOJIbHUKOB.
®dopmyia IIomagy TPEyroJbHUKA
4yepes3 IB€ CTOPOHBI M YTOJI MEXKAY
Humu. ®opmyina monanu
YETBIPEXYTOJIBHUKA YEPE3 €T0
JUaroHaJIA U yrojl MKy HUMHU.
[IpakTueckoe NpuMeHeHHe
JTIOKa3aHHBIX TEOPEM

Pemate mpakTruyeckue 3aa4u, CBOIAIINECS K HAX0XKICHHUIO PA3JIMYHBIX 2JIEMEHTOB
TPEYroJIbHUKA

[IpeobpazoBanue
moxoous.
MeTtpuueckne
COOTHOIIIEHUS B

[TonsiTrie 0 mpeoOpa3zoBaHUU
moxoous.

COOTBETCTBEHHBIE JJIEMEHTHI
no100HbBIX uryp.

OcBauBaTh MOHATHE TTPEOOPA3OBAHUS ITOAO0HS.

HccnenoBaTh OTHOLIEHUE TUHEHHBIX 2JIEMEHTOB (DUTYp MPpU IPeoOpa3oBaHUU TOI00US.
Haxoauts npumepsl moo0ust B OKpyKarolen AeiCTBUTENbHOCTH.

BbIBOIUTE METpUYECKHE COOTHOLICHHSI MEXKAY OTPE3KaMH XOPJ, CEKYIIUX U

OKPY>KHOCTH Teopema 0 IpoU3BEIEHUH OTPE3KOB | KacaTelbHbIX C UCIOJIb30BAHUEM BIIMCAHHBIX YIJIOB, M ITOJ00OHBIX TPEYTOJIbHUKOB.
(10 4) XOpI, TEOpEMa O MPOU3BEACHUN PemaTe reoMeTpuyecKkue 3aa4y U 3a/1a44 U3 pEANbHOU KU3HU C UCIIOJIBb30BaHUEM
OTPE3KOB CEKYILUX, TEOPEMA O MO0JI00HBIX TPEYTOJIBLHUKOB
KBaJpare kacareapHOU. [Ipumenenue
B PELLIEHUU N'€OMETPUUECKHX 3314
Bekropsr (12 u) Omnpenenenne BEKTOPOB, CIOXKEHUE U | MICroap30BaTh BEKTOPHI KaK HAIIPABJIEHHBIE OTPE3KH, UCCIIEN0BATh T€OMETPUYECKUI

Pa3HOCTb BEKTOPOB, YMHOXKEHUE
BEKTOPA Ha YUCJIO.

Pu3NYEeCKUl U TEOMETPUIECKUI
CMBICJI BEKTOPOB.

Pa3noxenune BekTOpa 1o 18ymMm
HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkansipHO€E MPOU3BENECHNUE BEKTOPOB,
€ro IPUMEHEHUE ISl HaX0XKJICHUS
JUIMH U YTJIOB.

(nepemertienne) v GpU3NYECKU (CHiIa) CMBICIBI BEKTOPOB.

3HATh ONPEJENIECHNS CYMMbI U PA3HOCTH BEKTOPOB, YMHOKEHHS BEKTOPA Ha YUCIIO,
HCCJIEI0BATh T€OMETPUUECKUM U (PU3MUECKUN CMBICIIBI ATUX ONeparuil.

Pemate reomeTpuyeckue 3a1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.

PacknanpiBaTe BEKTOp 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcrnons30BaTh CKalsIpHOE IPOU3BEIEHNE BEKTOPOB, BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.
Beruncnars cyMMy, pa3HOCTb U CKAIIIPHOE IIPOM3BEIEHUE BEKTOPOB B KOOpAUHATAX.
IIpuMeHATH CKaIspHOE IPOU3BEICHUE Ul HAXO0XKICHUS IJIUH U YIJIOB




Pemenue 3ama4 ¢ TOMOIIBIO
BEKTOPOB.

[IpumeHeHne BEKTOPOB JIJIsl PELIEHUS
3a7a4 KHHEMaTHKA U MEXaHUKH

JexapToBbl
KOOpJMHATHI Ha
MJI0CKOCTH (9 )

JlekapToBbI KOOPJMHATHI TOYEK HA
IUIOCKOCTH.

VYpaBHenue npsamoit. YrioBou

K03 PHLIMEHT, TAHTEHC yTIIa
HaKJIOHA, TapasuleIbHbIE U
NEePIEHIUKYIIPHBIE TIPSIMbIE.
YpaBHEHHE OKPYKHOCTH.
HaxoxneHue koopiuHaT TOYeK
nepeceyeHust OKpY>KHOCTH U TIPSMOH.

OcBauBaTh NOHATHE MPSIMOYTOJILHON CHCTEMbI KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT
TOUKH.

BbIBoIUTh ypaBHEHUE MPSAMOI U OKPY>KHOCTU. BbIIeNsATh MOTHBIN KBaIpaT Jyis
HaXO0X/IECHUS LIEHTPA U pauyca OKPY>KHOCTH 10 €€ ypaBHEHMUIO.

Pemarp 3a1aun Ha HaXOXACHHUE TOUEK [IEPECEUEHUS IPSIMBIX U OKPYKHOCTEH C ITIOMOILBIO
MeTO/1a KOOPAMHAT.

MeTo KOOpAMHAT IPU PELICHUN
FeOMETPUUYECKHX 3a/1au.
Hcnons3oBanue MeTo1a KOOPIUHAT B
MPaKTUYECKHUX 3a/1auax

Hcnonbk30Bath CBOICTBA yriaoBoro kodhGUilneHTa npsaMoil mpu pelieHu  3a1ad, s
OIPEAEIICHUS PACIIOI0KEHUS MPSIMOIA.

HpI/IMeHﬂTI) KOOpAWHATHI IPpHU PCIICHHUU I'COMCTPUYCCKUX U ITPAKTUYCCKUX 3adad, JIA
IIOCTPOCHUS MaTEMaTHUECKUX MOJIEJIEN PealIbHBIX 3aa4 («MEeTOoJl KOOPAUHATY).
[Tonb30BaTheCs U1l MOCTPOSHUSI U UCCIIENOBAaHUM IM(DPOBBIMU PECYpCaMHU.
3HaAKOMUTBCS C UCTOPUEN pa3BUTHUSI TEOMETPUU

IIpaBunbHbBIE
MHOTOYTOJIbHUKHU.
JnuHa OKpyKHOCTH
U IUIOIIAJb Kpyra.

[TpaBrIIBHBIE MHOTOYTOJIBHUKH,
BBIUMCJIEHUE UX DJIEMEHTOB. Yucno
Y JUIMHA OKPYKHOCTHU. JlInHa 1yru
OKpYKHOCTH. PagnanHnas mepa yria.

dopMynHpOBaTh ONpeIeIEHNE MTPABUIbHBIX MHOTOYTOJIbHUKOB, HAXOAUTh UX AJIIEMEHTBHI.
[Tonb30BaTbCs MOHATHEM JITTUHBI OKPY>KHOCTH, BBEIEHHBIM C TOMOILIbIO TPABUIIBHBIX
MHOTOYTOJBHUKOB, OMIPENEIISATh YUCIIO T, [TUHY IyTU U PaJAHaHHYI0 MEpPY yria.
[IpoBoauTh MEepexo1 OT paJuaHHON MEPHI yTia K TPpalyCHOM U HA00OPOT.

Boruncnenue [Inomaap Kpyra u ero 3JeMeHTOB OnpenensTs MIomaab Kpyra.
II0IAAe (cextopa u cermeHTa). Beiuncienue | BeiBoguTh popMyiibl (B IpadyCHOM U paiuaHHON Mepe) Ulsl JUIMH YT, IIomaaei
(8 1) ioniaied Guryp, BKIIOYAOLIUX CEKTOPOB U CETMEHTOB.

AJIEMEHTHI KpyTa Beruucnsate miomanu Guryp, BKIIOYAIOMIKUX 3JIEMEHThI OKPY>KHOCTH (Kpyra).

HaxoauTs muomaay B 3a1a4ax peaqbHOM KU3HU

JIBrxeHus [lonsTHE O NBUKEHUU TUIOCKOCTH. Pa3z6upaTh npuMepsl, HIUTIOCTPUPYIOIINE TIOHATHS IBUKEHUS, LIEHTPOB U Ocei
IJIOCKOCTH [TapannenbHBbIi IEpeHOC, TOBOPOT U | CUMMETPUH.
(6 9) cumMeTpusi. OCH U TIEHTPBI DopMyIUPOBATH ONMPEICIICHUS MTapauIeIbHOTO MEPEHOCA, TOBOPOTA U OCEBOMU




CUMMETPHUH.
IIpocreiine NpuMeHEHUs B
pellIeHnu 3a1a4

CUMMeETpUU. BEIBOAUTHL UX CBOWCTBA, HAXOAUTH HETIOJBUKHBIE TOUKH.

HaxonuTh HEeHTphI ¥ OCH CUMMETPUH pocTelmux Guryp.

IIpuMeHATh nmapasuleIbHBII NIEPEHOC U CUMMETPHIO IIPU PELIEHUHY N'€OMETPUYECKUX 3a1a4
(pa3bupatb puUMepsI).

Mcnonb30Bath A7 IOCTPOEHUS U UCCIIEI0BaHUN U(POBBIE PECYPChI

[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUN2

(79)

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcOB 7—9 Kjaccos,
0000111eHNE U CUCTEMaTH3AIHA
3HaHui. [Ipocrenimue
reoMeTpuueckue GUTypsl U UX
cBoricTBa. M3mepenue
F€OMETPUUYECKHUX BEJIMYHUH.
TpeyroapHUKH.

[TapannensHbIe U
NEePHEHANKYIISIPHBIE TIPSIMBIE.
OKpy’>KHOCTb U KpYT.
['eomeTprueckue nocTpoeHus. Y bl
B OKpYKHOCTHU. Bricannsie u
OTNMCAaHHbIE OKPYXHOCTHU
MHOT'OYTOJIbHUKOB.

[IpsimMast 1 OKPYKHOCTb.
YerslpéXyroabHUKU. Brincanusie u
ONMUCAHHBIE YEThIPEX YT OJIbHUKH.
Teopema [Tudaropa u Hauamna
TpUTOHOMETpHUH. Perenue o0mmx
TPEYroJIbHUKOB.

[IpaBuIBHBIE MHOTOYTOJIBHUKH.
[IpeoOpa3zoBanHmsI TNIOCKOCTH.
Jeuxenns. [Togooue. Cummerpusi.
IImomans. Beraucienue miomaneu.
[Tnomaau nogoOHBIX (uryp.

OnepupoBaTh NOHATUAMU: GUTYpa, TOUKA, IPAMasi, yrojl, MHOTOYTOJIbHUK,
paBHOOEAPEHHBIN U PABHOCTOPOHHUM TPEYTOIbHUKH, MPSIMOYTOJIbHBINA TPEYTOJIbHUK,
Me/MaHa, OMCCEeKTpHCa M BHICOTA TPEYTOJIbHUKA, TTapajluIeIorpaMm, poMo,
IPSIMOYTOJIBHUK, KBaApaT, Tpamelys; OKpPYKHOCTb, KacaTellbHasl; paBEHCTBO U 1101001€
¢buryp, TpeyroJabHUKOB; NapalieIbHOCTh U NEPIEHANKYISIPHOCTD MIPSIMBIX, YTOJI MEXKAY
HPSIMBIMU, CAMMETPHUSI OTHOCUTENILHO TOUKH U MIPSIMOM; JUIMHA, pACCTOSHUE, BEIMUNHA
yria, Iiomaib, IEpUMeTp.

Hcnonp3oBath (HOpMyIIbL: IEpUMETPA U TUIOIIA I MHOTOYTOJIbHUKOB, JITHHBI OKPY>KHOCTH
U TUIOIIAIU Kpyra, 00bEMa MpSIMOYTOJIbHOTO Mapalieenumne/a.

OnepupoBaTh NOHATUAMU: MIPSMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP; UCIOJIb30BaTh
9TH MOHATHS JIs IPEJCTABIICHUS JAHHBIX U PELIEHUS 3a7a4, B TOM YHUCIIE U3 APYTUX
yueOHBIX IpeaMeToB. Pemars 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHH, HILTIOCTPALUIO
CBSA3EM MeXAy pa3IMYHBIMU YacTsIMH Kypca. BelOupars MeTo Asis peleHus 3a1auu.
Pemars 3a1aumn U3 NOBCETHEBHOM KU3HU




JlexapToBbI KOOpAUHATEI HA
IJIOCKOCTH.
BekTops! Ha 1IockocTH




PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA». 7-9 KJIACCbI

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM 1M(POBOM MHpE BEPOSTHOCTb M CTATUCTUKA HPUOOpETaroT BCE OOJIBLIYIO
3HaYMMOCTb, KaK C TOYKU 3pPEHMs IMPAKTUYECKHX HPUIOKEHUH, TaK U HUX pOJU B OOpa3OBaHMH,
HEOOXOMMOM KaXJOMy 4eJoBeKy. Bospactaer uucio npodeccuil, npu OBIAJEHUH KOTOPBIMHU
TpeOyeTcst Xopoiasi 6a3oBas MOATOTOBKA B 00JacCTH BEPOSTHOCTH M CTATHUCTUKH, TakKas MOJArOTOBKA
Ba)KHA JJI51 IPOJIOJKEHUST 00pa30BaHMs U IS YCIIEUTHOM MPo(ecCHOHANIBbHOM Kaphephl.

Kaxp1ii yenoBek NOCTOSIHHO IPUHUMAET PELIEHHSI HA OCHOBE UMEIOIIMXCSl y HETO JaHHbIX. A 1715
00OCHOBAHHOTO TIPUHSATHS PEIICHUS B YCIOBUAX HEOCTATKA MM M30BITKA HH(OpMAIKU HEOOXOIMMO
B TOM YHCJIE€ XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJIEHUE.

VIMeHHO 103TOMY OCTpPO BCTajga HEOOXOIUMOCTh C(HOpMHUpPOBaTH Yy OO0ydaromuxcs
(GYHKLIHMOHATIBHYIO I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0s B KaueCTBE HEOTHEMJIEMOW COCTaBIISIOILEH
YMEHHUE BOCIPUHUMATh U KPUTUUYECKH aHAJIM3UPOBATh MH(OPMAIIMIO, IIPEICTABIECHHYIO B Pa3IMUHBIX
¢dbopmax, MOHMMATh BEPOSTHOCTHBIN XapakTep MHOTHX pEAIbHBIX MPOIECCOB U 3aBHUCHMOCTEH,
MIPOU3BOJIUTH MPOCTEHUIIINE BEPOSITHOCTHBIE PAacYEThl. 3HAKOMCTBO ¢ OCHOBHBIMH IPUHIMIIAMHU cOOpa,
aHaJM3a U MPEICTABICHUS JaHHBIX M3 PA3IMYHBIX cep KU3HU 0OIIecTBa U TOCYAapCTBa MPUOOIIAET
o0yyaromuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOMHATOPHKH pPa3BUBACT HABBIKH
opraHuzanuu mnepebopa M moACYéTa 4YHciIa BAPUAHTOB, B TOM 4YHCIE, B MPUKIAJAHBIX 3ajayax.
3HAaKOMCTBO C OCHOBaMM TeOpuH IpadoB co3naéT MaTeMaTH4ecKuil GyHIaMeHT s (pOpMUPOBaHUS
KOMIIETEHIIMH B 00jacTu MHPOPMATUKU M LUMPOBBIX TexHoJorui. IlomMmumo 3Toro, mpu u3ydeHuu
CTaTUCTUKH U BEPOSATHOCTH 00OTallaoTCs MPEJCTaBICHUs YUAIUXCsl O COBPEMEHHOM KapTHHE MUpa U
METO/AX €ro MCCleA0BaHus, (HOPMUPYETCsS NOHUMAHHUE POJIM CTATUCTHKHM KaK MUCTOYHHMKA COLIMAIBHO
3HaYMMOI MH(OPMAIMH U 3aKJIaJBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBILIICHHS.

B cooTBeTcTBUM € JaHHBIMU LIETISIMU B CTPYKTYpPE IIPOrpaMMbl yueOHOTro Kypca «BeposTHOCTb U
CTaTUCTUKA» OCHOBHOM IIKOJIBI BBIJIEICHBl CIEAYIOINE COAEPKATEIBHO-METOJUYECKAE JIMHUU:
«[IpeacraBnenne fNaHHBIX W ONMCATelIbHAas  CTAaTUCTHKa»;, «BeposTHOCTB»;  «DIeMEHTHI
KOMOUHATOpUKH»; «BBeneHune B Teoputo rpagopy.

Conepxanue nmunun «lIpeacraBneHue NaHHBIX U ONUCATENIbHAs CTATUCTHKA» CIY)KUT OCHOBOM
i pOPMUPOBAaHUS HABBIKOB paboThI ¢ MH(pOpMaLMEl: OT YT€HHs U MHTepHpeTanuud UH(GOpMaIUH,
IIPEJCTaBICHHO B TabaMIIax, Ha TuarpaMMax 1 rpadukax 1o coopa, mpeicTaBIeHUs U aHATN3a JJaHHBIX
C HCIIOJIb30BAHMEM CTaTHCTUYECKUX XapaKTEPUCTHK CPEAHHX M paccenBaHus. Paboras ¢ naHHBIMH,
oOyuaroluecsi y4aTcsl CUMTBHIBaTb U WHTEPIPETHPOBATh JAaHHbIE, BBIABUIATh, apryMEHTUPOBATH U
KPUTHUKOBATh MPOCTEHUILINE TUIIOTE3bI, PA3MBILUIATH HaJl (aKTOPaMH, BbI3bIBAIOIIMMU U3MEHYUBOCTb, U
OLICHUBATh UX BIIMSHUE HA pACCMATPUBAEMBbIE BEJIMYHUHBI U IIPOLIECCHI.

HNHTYynTHBHOE NIpEICTaBICHUE O CIIy4YalHON U3MEHYUBOCTH, UCCIEN0OBAaHUE 3aKOHOMEPHOCTEN U
TEHJCHLIUNA CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOHM I M3Y4EHMs TEOPUU BEPOATHOCTEH. bosblioe
3HAQYEHHUE 37E€Chb MMEIT IPAaKTHUYECKUE 3aJaHus, B YaCTHOCTH OIBITBI C KJIACCUYECKUMU
BEPOSITHOCTHBIMHA MOJEJISIMHU.

[ToHsiTHE BEpOATHOCTH BBOAUTCS KaK Mepa IpaBAonoao0us ciydaiftHoro coositus. [Ipu nzydyennn
Kypca 00yJaroluecs: 3HaKOMSITCSI ¢ MPOCTEHIIIMMH METOJaMU BBIYMCIIEHUS] BEPOSITHOCTEH B CIIy4aiiHbIX
JKCIIEPUMEHTAX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMM HCXOJAMH, BEPOSTHOCTHBIMHM 3aKOHAMHU,
MO3BOJISIIOIIMMY CTaBHUTh U pelIaTh Ooiee CIOoXKHbIE 3a/1a4k. B Kypc BXOAST HauadbHbIE IPECTaBICHUS
0 CIIy4alHBbIX BEIMYMHAX U UX YHUCIOBBIX XapAKTEPUCTUKAX.

Taxxe B pamMKax 3TOr0 Kypca OCYIIECTBIISICTCSI 3HAKOMCTBO OOyYaroIIMXCsl C MHOXKECTBAMU U
OCHOBHBIMHM OIIEPALMAMHU HAJl MHOKECTBAMM, PACCMATPUBAIOTCS IIPUMEPHI IPUMEHEHUS IS PELLICHUS
3aj1ay, a TaK)Ke UCTOJIb30BaHUS B IPYTUX MaTEMAaTUYECKUX Kypcax U yuyeOHBIX MpeaMeTax.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B 7—9 knaccax usywaercst kKypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOIAT pa3lebl:
«IIpencraBnenne  nNaHHBIX W ONMcCATelIbHAas  CTaTUCTHKa»;, «BeposaTHOCTB»;  «DIEMEHTHI
KoMOMHaATOpUKM»; «BBenenue B reoputo rpadosy». Ha nzyuenue naHHoro kypca orBoauTcs 1 ydeOHbIi
4ac B HEJIEJNI0 B TEUEHUE KaKI0ro rojaa ooydenus, scero 102 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO 'OOAM OBYYEHMUA)

7 kiace

[IpencraBnenne AaHHBIX B BHJE TAOJNHWL, AUarpaMmm, rpaukoB. 3amojHeHHE TaOJHll, YTeHUE U
MIOCTPOCHHE JauarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYTrOBBIX). UTeHHe rpaduKoB peabHBIX
nporeccoB. M3Bieuenne uHdopManuu U3 JuarpaMM M TaOJUL], MCIIOJIb30BaHME M HMHTEPIIpETaLUs
JAHHBIX.

OmnucatenpHas CTaTHCTUKA: CpeAHEe apu(pMeTHdYecKoe, MeAMaHa, pa3Max, HauOonbllee u
HaMMEHblIee 3HaYeHus1 Habopa YMCIOBbIX JaHHBIX. [IpuMepsl ciydaifHOH H3MEHUHMBOCTH.

CrnyvailHblii SKcriepuMeHT (ONBIT) M cilydailHoe coObiTue. BeposdtHocts u wacrora. Poib
MaJIOBEPOSITHBIX U MTPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IPUPO/IE U B 00IIecTBe. MOHETa M UTpasIbHAs
KOCTb B TEOPUH BEPOATHOCTEN.

I'pad, BepmmHa, pedpo. Crenenp BepmuHBL. Yucino pédep W cymMMapHash CTCIICHb BEPIIIHH.
[IpencraBnenue o cs3Hoctu rpada. Lenu u uukiel. [Tytu B rpadax. O6xox rpada (DitnepoB myTh).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1a4y ¢ noMolbko rpagos.

8 knace

[IpencraBneHue MAaHHBIX B BUjAe Tabmauu, auarpamMm, rpadukoB. MHOXECTBO, 3JIEMEHT
MHOY€ECTBA, IOAMHOKeCTBO. Orepaluu HaJl MHOKECTBaMU: 00bEeIUHEHUE, ITEpeceYeHNE, OMOJHEHHE.
CpoiicTBa omnepauuii HajJ, MHOXKECTBAMHU: NEPEMECTUTENBHOE, COYETATEIbHOE, PACHpPEIEIUTEIbHOE,
BKJItOUeHUs. Vcnonb3oBaHue IpadUyecKoro IMpeACTaBICHUS MHOXECTB ISl ONUCAHUS peasbHbIX
IIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4.

N3mepenue paccenBanus JaHHBIX. JlMcTiepcusl U CTaHIApPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOpPOB.
JlnarpamMma pacceuBaHMsL.

OneMeHTapHble cOObITHA ciydyaiiHoro ombiTa. CiydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COObITHAMHU. CiydaiiHelii BbIOOp. CBs3b MeEXIy
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JTOCTOBEPHBIMU COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBolicTBa J1epeBbEB: €IUMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BUCSIUYEH BEPIIMHBI, CBSI3b
MEX/1y YMCIIOM BEpLIMH U ynciioM pédep. [IpaBmiio ymHoxeHus. Pemienue 3aad ¢ momolsto rpados.
[IpotuBononoxusie coObiTus. Juarpamma Oiinepa. OObeauHEHHE U TIEpeceueHrue COOBITHH.
HecoBmectHble coObiTus. dopmyna ciaoxkeHuss BeposTHOCTEH. YcCloBHas BEposTHOCThH. llpaBuio
ymHoxeHus1. He3aBucumeblie coobiTus. IlpeacraBnenue skcnepuMenTa B BUe aepeBa. Pemenue 3a1au
Ha HaXO0>KJIEHUE BEPOSTHOCTEN C MIOMOIIBIO JEPEBA CIIy4alHOIO AKCIIEPUMEHTA, IHarpaMM Duepa.

9 kJacc

[IpencraBneHue AJaHHBIX B BUJIE TaOJIUL, TUarpaMM, rpaukoB, HHTEpIpeTalus JaHHbIX. UTeHHne
1 TIOCTpOEHUE TalbJHIl, [uarpamMmm, rpaduKkoB 1o peasbHbIM JaHHbBIM.

[lepecranoBku u ¢pakropuan. Coueranus u yucio coueranuil. Tpeyronsuuk Ilackans. Pemenue
3aJ1a4 ¢ UCIOJIb30BaHNEM KOMOUHATOPUKH.

I'eomeTpuueckast BepossTHOCTh. CiiydaiiHbIN BEIOOP TOUKHM U3 QUIyphl HA IJIOCKOCTH, U3 OTPE3Ka
U U3 AYTH OKPY’KHOCTH.

Hcneiranne. Yenex u Heynada. Cepus ucnbITaHui 10 nepBoro ycnexa. Cepus HCHBITaHUMN
bepnymnu. BepositHOCTH cOOBITHI B cepuM ncnbITaHUN bepHymu.

CrnyuaiiHass BeIMYMHA M PACHPENEICHHE BEpOSATHOCTEH. MaremaTH4ecKoe OXXKHIAHUE U



mucnepcus. IIpumepsl MareMaTHYecKOro OXUIAHUS KAaK TEOPETUYECKOrO0 CpPEJHEro 3Ha4eHMs
BEJIMYUHBI. MaTeMaTu4ecKoe OKUJaHUE U JUCIIEPCUS CIIy4YalHON BEIUYMHBI «9HUCIIO YCIIEXOB B CEPUU
ucHbITaHUuN bepHym.

Ilonarue o 3akoHe OonbMX yucen. V3MepeHHne BepOsSTHOCTEH ¢ MOMOIIBIO 4yacToT. Posb n
3Ha4YeHUe 3aKOHA OOJIBIIMX YMCell B IPUPOJIE U OOLIECTBE.

IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI IPUMEPHOM
PABOYEN ITPOTPAMMBI KYPCA (11O TOJIAM OB YUEHUS)
[IpenMeTHble pe3yabTaThl OCBOEHHMS Kypca «BeposTHOCTh M cratucTuka» B 7—9 kiaccax
XapaKTEPU3YIOTCA CIAEAYIOIIMMU YMEHUSAMMU.
7 knace

e Yurats nHGOpPMAIUIO, IPEJCTABICHHYIO B TaOIUIaX, HA AUarpaMMax; MpeACTaBIsATh JaHHbBIE B
BHJIC TaOJIMI], CTPOUTh JUArpaMMbl (CTOJOMKOBBIE (CTONOYATHIE) U KPYTOBBIC) MO MacCHBaM
3HA4YEHMII.

e OnuchIBaTh U MHTEPIPETUPOBATH PEATbHBIC YUCIIOBBIC TAHHBIC, MPE/ICTABICHHBIC B TA0IHIIAX,
Ha JarpaMMax, rpagukax.

e llcnonp30BaTh oJig onrMCaHusa  OJAaHHBIX  CTATUCTUUYCCKHUEC  XAPAKTCPHUCTHUKU! cpeaHec
apI/I(i)MeTI/I‘-IeCKOG, MEIHaHa, HauOoJIbIlIee U HANMCHBIIICE 3HA4YCHHUA, pasMax.

e llmers mpencTaBiieHUE O CIIy4ailHONH M3MEHYMBOCTH Ha MPUMEpax IeH, PU3NIECKUX BEIUYHH,
AHTPONOMETPUYECKUX JAHHBIX; UMETh MPECTABICHUE O CTATUCTUYECKON YCTOWYMBOCTH.
8 ki1acce

e li3Biekarh U mpeoOpa3oBbIBaTh WHGOPMAIMIO, TPEACTABICHHYIO B BUJE TAOJHII, AUATPAMM,
rpaduKoOB; MPEACTABIATH JaHHbIC B BHJIE TAOIUIL, TUarpamMmm, rpaQuKkos.

e OmnuchiBaTh JIaHHBIE C MOMOIIBI0 CTATUCTUYECKHX MOKA3aTesei: CPEJHUX 3HAYCHUH M Mep
paccenBanus (pa3max, JTUCIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE).

o HaxoauTh 4aCTOTHI YHCJIOBBIX 3HAYEHUI M YaCTOTHI COOBITHI, B TOM YHCIIE MO pe3yjbTaTaM
M3MEPEHHI 1 HAOTIOICHUH.

® HaXOI[I/ITI) BCPOATHOCTHU CHy‘lﬂfIHI:IX COOBITUI B OIIbITaxX, 3Hasd BCPOATHOCTU IBJICMCHTAPHBIX
CO6BITPII>1, B TOM YHCJIC B OIIbITaAX C PABHOBO3MOKHBIMHA 3JICMCHTAPHBIMUA COOBITHSIMH.

e llcnonp30BaTh Fpa(l)I/I‘-IeCKI/Ie MOZCIIN: ICPEBO CJ'Iy‘lB.fIHOFO OKCIICPUMCEHTA, IUarpaMMbl Qﬁnepa,
YHUCJIOBad Impgamas.

® OHepI/IpOBaTB MOHATHUAMU: MHOKCCTBO, IIOAMHOXCCTBO; BbIIIOJIHATH OICpallul HAI
MHOKCCTBaMHU: O6”I)€I[I/IHCHI/IC, NEpeCCUCHUC, JOIMOJITHCHUC, MECPCUUCIIATD JICMCHTBI MHOKCCTB,
MIPHUMCHATH CBOMCTBA MHOKECTB.

e llcnonwk3oBath rpaduyueckoe MpeICcTaBICHUEe MHOXKECTB U CBSI3€H MEXy HUMU JJI OMUCAHUS
IIPOLIECCOB U SBJIEHUH, B TOM YHCIIE€ NPU PEIICHUHU 33/a4 U3 APYTrUX y4yeOHBIX IMPEIMETOB U
KYpCOB.

9 KJacc

e llI3Biekarh u npeoOpa3oBBIBATH HHPOPMALINIO, IPEACTABICHHYIO B Pa3IMYHBIX UCTOYHHUKAX B
BUjie TaOmuI, IuarpamMM, TpaHKoB; MPEACTaBIATh JaHHbIE B BHJE TaONHL, AUATPAMM,
rpaduKoB.

e Pemarp 3aaun OpraHU30BaHHBIM I1€peOOpPOM BapHAHTOB, a TaKXKe C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

e llcnonp30BaTh ONMHCATEILHEIC XAPAKTCPUCTHKU IJII MAaCCUBOB YUCJIOBBIX JAHHBIX, B TOM YHCJIC



CpCAHUC 3HAYCHUA U MCPBI PACCCUBAHU.

HaxoauTe 4acToThl 3HAYEHHWH M YacCTOTHI COOBITHS, B TOM YHCIE IOJIB3YSICH pe3ysibTaTaMu
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUM.

HaxoauTh BEepOSITHOCTH CIy4ailHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM YHCIE B OMNBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSX UCIBITAHUI J0 MEPBOro ycrexa, B
cepusx ucnbiTaHui bepHymm.

Nwmets npencTaBiieHre o cy4ailHON BeIHYKHE U O paciipe/ie]IeHHH BEpOsITHOCTEH.

Hmetp mpenctaBieHHE O 3aKOHE OOJNBIIMX YHUCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aliHOW M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILECTBE.



7 kaacc (34 4)

TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHUA)

Ha3Banue
pa3aesa (TemMbl)
(umncy10 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

[IpeacraBnenue [IpencraBieHue qJaHHBIX B TAOIHIIAX. OcBauBath crI0COOBI MPECTABICHUS CTATUCTUYECKUX JTAHHBIX U YHCIOBBIX
JTAHHBIX [IpakTueckue BEIUUCICHUS 110 MaCCHBOB C IMOMOIIIbIO TAOJIUI] U TUArPAMM C UCTIOJIb30BAHUEM aKTYaJIbHBIX U
(7 9) TaOJIMYHBIM JaHHBIM. VI3BICUeHUE U BaXHBIX JIAHHBIX (JIeMorpaduvecKue JaHHbIC, TIPOU3BOJICTBO IPOMBIIIIICHHON U
WHTEPIIPETAIHS TAOJTMYHBIX TaHHBIX. CEJIbCKOXO03SHCTBEHHOM MTPOYKIIMH, OOIIECTBEHHBIC U MIPUPOTHBIC SIBICHUS).
[IpakTrueckas padota «TaOauIb». W3y4ath MeTO Il paObOTHI C TAOJUYHBIMU U TpaQHUESCKUMU TIPEICTABICHUSIMH
I'padmueckoe mpencraBieHue JaHHBIX B JAHHBIX C TOMOIIBIO HU(PPOBBIX PECYPCOB B X0OJI€ MPAKTUYECKUX padboOT
BU/JIE KPYT'OBBIX, CTOIOMKOBBIX
(cTronbuareiX) quarpamm. UteHue u
noctpoenue auarpamm. [Ipumepsr
neMorpapuuecKkux AuarpaMm.
[IpakTrueckas padota «/Iuarpammbny
OmnucarenpHas Uucnossie HaOopwl. CpenHee OcBanBaTh MOHATHUS: YUCIOBOW Ha0Op, Mepa IIEHTPATILHON TEHACHITUHU (Mepa
CTaTUCTUKA apudmeruyeckoe. [IEHTpa), B TOM YHKCJe cpeHee apudmeTuyeckoe, Mearuana.
(8 ) Menauana 4ucinoBoro Hadopa. OnuceIBaTh CTATUCTHUECKUE JAHHBIE C IOMOIIBIO CPETHETO apu(PMETHUUECKOTO U
Y CcTOWYUBOCTE MEITUAHBI. Menuansl. Pemare 3agaun.
[IpakTuueckas pabora «CpenaHue W3y4athb cBOICTBa CpEAHMX, B TOM YHCIIE C TOMOIIBIO ITU(POBBIX PECYPCOB, B
3HAYCHUSI. X0JI€ MMPAKTUUECKUX PadoT.
Haubonbiiee u HauMeHbIlIee 3HAYCHUS OcBauBaTh OHATHUS: HAUOOJIbIIIEE Y HAUMEHbIIIEE 3HAUCHUSI YUCITIOBOTO MAacCUBA,
YHUCJIOBOTO Habopa. Pazmax pa3max.
Pemate 3amaun Ha BEIOOP criocoOa ONMMCAaHMS TaHHBIX B COOTBETCTBHH C
MPUPOJON TaHHBIX U LIEJISIMU UCCIIEIOBaHUS
Cnyuaiinas CrnyuaitHast U”3MEHYUBOCTH (TIPUMEPHI). OcBauBaTh NOHATHUS: YACTOTA 3HAUCHHUI B MACCUBE JAHHBIX, IPYNIIUPOBKA
U3MEHYUBOCTh YacToTa 3Ha4€HHI1 B MACCUBE JAHHBIX. JIAHHBIX, TUCTOTpamMMa.
(6 9) ['pynnuposka. ['uctorpammesi. CTpouTh U aHAIM3UPOBATH TUCTOTPAMMBI, TOAOUPATH MOAXOISAIINH 11ar




[TpakTrueckas padota «CiydaiiHas
NU3MCHUYUBOCTBH»

TPYIIIUPOBKH.
OcBauBath rpapuecKue MPeICTaBICHUS Pa3HBIX BUOB CIIy4aiiHON

M3MEHYMBOCTH, B TOM YHCJIE C IOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0/1€
NPaKTUYECKON pabOThI

BBenenue B
Teopuio rpadoB
(4 9)

I'pad, Bepmuna, pedpo. [IpencraBnenue
3aauu ¢ nomouibio rpada. CreneHpb
(BasieHTHOCTB) BepiIuHbI. Yucio pédep u
CyMMapHas cTereHb BepiuH. Llens u
nukin. [Iyts B rpade. [IpencraBnenue o
cBsi3HOCTH Tpada. O6xox rpada (Ditiepos
nyts). [lpencrasienue o0
OpPHEHTHUPOBAHHBIX Ipadax

OcBauBaTh oHATHUSA: Tpad, BepunHa rpada, pedpo rpada, crerneHp (BaIEeHTHOCTh
BEPIINHBI), TIETIh U UKL

OcBauBaTh NOHATHS: IYTh B rpade, DHIepoB myTh, 00Xoa rpada,
OpPUECHTHUPOBaHHBIH rpad.

Penrate 3a1a4n Ha MIOMCK CYMMBI CTEIICHEW BEepIIMH rpada, Ha TIOUCK 00X0/1a
rpada, Ha MMOUCK MyTel B OPUEHTUPOBAHHBIX Tpadax.

OcBauBath CrIOCOOBI TIPEJICTABJICHUS 33]1a4 U3 Kypca alreOpbl, TEOMETPUHN, TCOPHH
BEPOSATHOCTEH, APYTUX MPEAMETOB C TIOMOIIBIO rpadoB (KapThI, CXEMEI,
IIEKTPUYECCKUE MEeTH, (YHKITMOHATBHBIC COOTBETCTBHS) HAa IPHMEpax

BepositHOCTE M

Ciy4aiiHbIi OIIBIT U clTy4yaiiHOe cOOBITHE.

OcBauBaTh IMOHATHUS: CHy‘I&fIHLIfI OIIBIT U cnyqaﬁHoe CO6I:>ITI/Ie, MaJIOBEPOATHOC U

4acTora BepositTHOCTB M yacToTa coObITHS. POk IPAaKTUYECKH JJOCTOBEPHOE COOBITHE.
cllyyaifHoro MaJIOBEPOSITHBIX M IPAKTUYECKH N3yuaTh 3HAUMMOCTb MAJOBEPOSTHBIX COOBITUI B IPUpOJIE U O0IIECTBE HA
COOBITHS JIOCTOBEPHBIX COOBITHI B IPUPOJE U B BaXHBIX MpUMeEpax (aBapuu, HECUACTHBIE CIIy4aH, 3alUTa IEPCOHATIbHON
(49) obmiectse. MoHeTa u urpajibHasi KOCTh B nH(popMaluu, nepeaaya JaHHbIX).
TEOPUU BEPOATHOCTEH. N3y4ath posb KJIacCUYECKUX BEPOSITHOCTHBIX MoJieNel (MOHEeTa, UrpajibHas
[TpakTuueckas padota «Hactora KOCTb) B TEOPUH BEPOSTHOCTEM.
BBINA/ICHUS OpJa» HaGnronate 1 U3y4aTh 4acTOTy COOBITHI B MMPOCTBIX IKCIIEPUMEHTAX, B TOM YHCIIE
C MOMOUIbIO IU(POBBIX PECYPCOB, B X0J1€ MPAKTUUECKOH pabOThI
O6o0061enue, IIpencraBnenne nanHsix. OnucarTenbHas IToBTOpATH N3yUYEHHOE U BBICTPAaUBaTh CUCTEMY 3HAHUM.
KOHTPOJIb CTaTUCTUKA. BEpOSATHOCTH CiTydaliHOTO Pemars 3a1aun Ha MpeCTaBICHUE U ONMCAHNE JAHHBIX C IOMOIIBIO U3yUYEHHBIX
(GR)) COOBITHSA xapakTtepucTuk. O0CyX1aTh MPUMEPHI CIIy4allHbIX COOBITHIA, MaJIOBEPOSITHBIX U
MPAKTUYECKH TOCTOBEPHBIX CIYYalHBIX COOBITHH, UX POJIK B IPUPOJIE U JKU3HU
yeJioBeKa
8 kaacc (34 u)
Ha3Banmne OcHoBHOe coaepkaHue XapaKkTepuCcTHKA NeATeJbHOCTH 00y4arouxcs




pa3aesa (TemMbl)
(umncy10 Yacon)

[ToBTOpEHME Kypca
7 xnacca

[IpencraBinenue nanubix. OnucaTenbHas
cratuctuka. CiydyaiiHasi USMEHYHBOCTbD.

I1oBTOPSATH N3y4EHHOE U BBICTPAUBATL CUCTEMY 3HAHUM.
Pemate 3a1aun Ha IPEICTAaBICHUE U ONIMCAHUE JAHHBIX C IIOMOIIBIO H3YYEHHBIX

(4 9) Cpennue yncnoBoro Habopa. XapaKTepUCTHK. PemaTe 3aaun Ha NpeAcTaBIeHUE IPYIIIMPOBAHHBIX JaHHBIX U
Cny4aitabie coObITHA. BeposiTHOCTH 1 OIMCAHUE CIyYalHOW U3MEHYMBOCTH.
yacToThl. Kilaccuueckue Moienu Teopuu Pemartpb 3a1aun Ha onpe/iesieHne YacTOThI CIy4alHbIX COOBITUN, 00CYKACHHE
BEPOATHOCTEH: MOHETA U UTPAIbHASI KOCTh | MIPUMEPOB CIy4allHbIX COOBITHIA, MAaJTOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX

CIIy4aifHBIX COOBITHI, X POJIU B IPUPOJIE U JKU3HU YeTIOBEKa

OnucarenpHas OtknoHeHus. Jlucrepcusi YuCI0BOTro OcBauBaTh NOHSTHUS: TUCIIEPCUS U CTaHIAPTHOE OTKJIOHEHHE, UCTIOIb30BaTh 3TU

CTaTUCTHUKA. Habopa. CTaHJapTHOE OTKJIOHEHUE XapaKTepUCTUKU AJIsl ONIMCAHUS PACCENBAHUS JaHHBIX.

PaccenBanue YHCI0BOTO Habopa. Jlnarpammel BbiBUraTh THIIOTE3HI 00 OTCYTCTBUU HITU HAJTMYUH CBS3H IO JHAarpaMMam

JTAHHBIX pacceuBaHUs paccerBaHMs.

(4 49) Crtpoutb quarpamMmbl pacceMBaHuUs MO UMEIOIIUMCS JaHHBIM, B TOM YHCJIE C

IMIOMOIIBIO KOMIIBKOTEPA

MHuoxecTBa (4 9)

MHoxecTBO, OAMHOXKeCTBO. Onepanuu
HaJl MHOXKECTBAMU: O0BEIUHEHHE,
nepeceyeHue, JOMoIHEHUE.

CaolicTBa onepaluii HaJl MHOXKECTBaMHU:
MEPEMECTUTENBHOE, COUETATEIbHOE,
pacnpenenuTeNbHOE, BKIOYECHHUS.
I'paduueckoe npeacTaBieHre MHOXKECTB

OcBauBaTh MOHATHS: MHOYKECTBO, JJIEMEHT MHOKECTBA, ITOAMHOKECTBO.
BrInonHATE onepaniuy HaJ MHOXKECTBaAaMU: 00bEIMHEHNE, TIEPECCUCHHE,
JIOIIOJIHCHHE.

Hcnonp30BaTh CBOWCTBA: MEPEMECTUTENHHOE, COUETATEIHHOE,
pacipenenuTenbHoe, BKItoueHus. Mcrnonp30BaTh rpagudeckoe mpeicTaBIeHue
MHOKECTB IIPH OMKUCAHUH PEATbHBIX MPOLIECCOB U ABJICHUM, IPU PEILICHUH 3a/1a4
U3 IPYTUX y4eOHBIX MPEIMETOB U KYpCOB

BepositHocTh
CIIy4aifHOTO
COOBITHS

(64)

OnemeHTapHble coObITHs. CiydaiiHble
coObITusl. baronpustcTByromnme
aIIeMeHTapHbIe coObITUS. BeposTHOoCTH
coObITHi. ONBITHI C PABHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITUAMU. CiryyailHbIN
BEIOOD.

[IpakTuyeckas padora «ONBITHI €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU

OcBauBaTh NOHATHUS: JIEMEHTApPHOE COOBITHE, CITy4aifHOE COOBITHE KaK
COBOKYITHOCTbH OJIaronpusATCTBYIOIINUX 3JIEMEHTAPHBIX COOBITUI, PABHOBO3MOKHbIE
AJIeMEHTapHbIE COOBITHSI.

Pematp 3a1aun Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITUH 1O BEPOSATHOCTSIM
AIIEMEHTAPHBIX COOBITHI CIy4ailHOro OmbITa.

Pemiate 3a1a4n Ha BBIYHMCIICHUE BEPOSITHOCTEN COOBITHIA B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B TOM YHUCJIE C TOMOILBIO
KOMIIbIOTEPA.




COOBITUAMMY

[TpoBOANTH M M3yYaTh OMBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITHAMHI
(c ucroIbp30BaHNEM MOHET, UTPATIBHBIX KOCTEH, IPYTrUX MOAEIel) B X0/1e
NPaKTUYECKON pabOTHI

Beenenue B
Teoputo rpados
(4 9)

HepeBo. CBoiicTBa aepeBa:
CAUMHCTBCHHOCTD ITYTHU, CYIIICCTBOBAHUC
BUCSIYCH BEPIIIHMHBI, CBS3b MEXK/Y YACIOM
BepIINH U yncioMm péodep. [IpaBuio
YMHOXKEHUS

OcBauBaTh NOHATHUS: IEPEBO Kak rpad Oe3 IHKIIa, BUCAYas BepIInHa (JIUCT), BETBb
JiepeBa, IyTh B JIEPEBE, JUAMETP ACpPeBa.

W3yuaTh cBOICTBA AepeBa: CyILIECTBOBAHUE BUCAYEH BEPILIUHBI, €TUHCTBEHHOCTh
IyTH MEXAY JIBYMsI BEpPIINHAMHU, CBSA3b MEX/y YHCIOM BEPIIMH U YUCIOM PEDEP.
Pemiate 3a1aun Ha MOUCK U NepedMCICHUE IIyTeH B JepeBe, ONpeIeeHNe Ynucia
BEpILIMH WK pédep B AepeBe, 00X0a OMHAPHOIO IepeBa, B TOM YHUCIIE C
IIPUMEHEHHUEM IIPABUJIa YMHOXKEHHUS

Cayuaiinbie [IpoTuBomnonoxxHoe coobiTHe. Jnarpamma | OcBanBaTh MOHATHS: B3aMMHO ITPOTHBOIIOIOKHBIE COOBITHS, OTIEPALIUU HAT
COOBITHS Oitniepa. OO0beIMHEHNE U TTIEPECCUCHUE COOBITHSIMH, OOBEMHECHHE U TIEPEeCEUCHHUE COOBITHIA, qrUarpaMma Ditiepa
(8 9) coObITuii. HecoBMecTHBIE COOBITHS. (Drinepa—BeHHa), COBMECTHBIE M1 HECOBMECTHBIE COOBITHS.
dopmyna cl0KeHUs BEPOITHOCTEH. H3y4ath TeopeMbl 0 BEpOSTHOCTH O0BEAMHEHUS ABYX COOBITUH ((POPMYIIBI
[TpaBmii0 YMHOKEHUS BEPOSITHOCTEH. CJIOKEHHSI BEPOSITHOCTEH).
VYcnoBHas BepoaTHOCT. He3aBucumbie Pematpb 3a1aun, B TOM 4KCiie TEKCTOBBIE 3a/1a4H HA OMpe/IelieHne BEPOSTHOCTEH
coObITus. [IpencraBienue cinydaifHOro 00BEAMHEHNS U IEPECEUEHHSI COOBITUI C MTOMOILBIO YUCIOBOW MPSIMOMN, AUAarpaMMm
OKCTIEpUMEHTA B BHJIE IEpPEBa Diinepa, HopMyIIBI CIIOKEHUS BEPOSITHOCTEH.
OcBanBaTh MOHSATHS: TIPABUIIO YMHOXKEHUS BEPOSITHOCTEH, YCIIOBHASI BEPOSITHOCTD,
HE3aBUCHUMBIE COOBITHS JIEPEBO CITYYaHHOTO OTIBITA.
N3yuaTh cBoiicTBa (ONpeaesieH s ) HE3aBUCHUMBIX COOBITHIA.
Pemiate 3a1aun Ha onpeeseHre U UCI0JIb30BaHHE HE3aBUCHMBIX COOBITHIA.
Pemrate 331241 Ha MOMCK BEPOSITHOCTEM, B TOM YHCJI€ YCIOBHBIX, C
UCIOJIb30BaHUEM JIEpeBa CIy4aifHOro onbITa
O60061eHueE, [IpencraBnenue nanHbix. OnucarenbHast [ToBTOPATH N3yUYEHHOE U BBICTPAaUBATh CUCTEMY
KOHTPOJIb cratuctuka. ['padpl. BepositHoCTh 3HaHUM.
(4 9) CIIy4aifHOTO COOBITHSI. DJIEMEHTHI Pemrate 3a1aun Ha MpeicTaBICHUE U ONMCAHHUE JAHHBIX C TOMOIIBIO U3YYSHHBIX

KOMOMHATOPUKH

XapaKTepUCTHK. Pemiate 3ajaun ¢ npuMeHeHueM rpagos.
Pemmate 331241 Ha HAXOXK/IEHUE BEPOATHOCTH CIy4aifHOTO COOBITHS MO
BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITAX C




PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Pemiate 3a1au1 Ha HAXOX/IEHUE BEPOATHOCTEH 00BEAMHEHHS U IIepeCcCeUeHHMsI
COOBITHI1, B TOM YHCII€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM I'PaUIECKUX
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIIBITA.

Pemiate 3a1aun Ha epevnciieHue KOMOMHAIMIA (UMCIa IepPEeCTaHOBOK, YHCIa
coYeTaHuil), Ha HaX0XKJICHHE BEPOSTHOCTEW COOBITHI ¢ IPUMEHEHNEM
KOMOMHATOPUKH, B TOM UYHUCIIE C UCIIOJIb30BAHNEM TpeyroyibHuka [lackans

9 kiaacc (34 4)

Ha3zBanue
pasaeina (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE€ CoAcpKaHuEC

XapaKTepI/ICTI/IKa JACATCJIBbHOCTH oﬁyqammnxcﬂ

[ToBTOpEeHue Kypca

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX. OnucarenpHas

HOBTOpHTL HN3YUCHHOC U BbICTpAUBAThL CUCTCMY

8 kiacca cratuctuka. Onepanuu Hajl COOBITUSIMH. 3HAHUU.
(4 4) HeszaBucumoctb coObITHI Pemats 3aaun Ha IpeICTaBICHUE U ONIMCAHUE NAHHBIX.
Pemiate 3a1aun Ha HAXOX/IEHUE BEPOATHOCTEH 00BEAMHEHHS U TIepeceyeHHsI
COOBITHIA, B TOM YHUCJI€ HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'pahUUECKUX
IIPEACTABJICHUI U IepeBaA CIIy4alHOTO OIBITA.
Pemarp 3a1aun Ha nepeyncieHne KOMOMHAIMH (4Kcia nepecTaHOBOK, Yucia
COUEeTaHMIl), Ha HAXOXKJIEHHE BEPOSITHOCTEHN COOBITUI C IPUMEHEHHEM
KOMOWHATOPUKH, B TOM YHUCIIE C UCIOIb30BaHNEM TpeyroybHuka [lackans
OneMEHThI KomOuHaTopHOE MPaBUIO YMHOKEHHUS. OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO YMHOXEHHUS, YIOPSA0UEHHAs
KOMOWHATOPUKH [TepecranoBku. @akropuan. Coyetanus 1 | mnapa, Tpoiika 00bEKTOB, IEpECTaHOBKA, (DaKTOpUAI YUCIIA, COUETAaHUE, YUCIIO
(49) yucio codyerannil. TpeyronbHuk [lackans. | coderanui, TpeyroiabHuk [lackans.

[IpakTuueckas pabora «Bbruncienue
BEPOATHOCTEMN C UCIOJIB30BAHUEM
KOMOMHATOPHBIX (PYHKLIUN JIEKTPOHHBIX
TaOIUIDY

Pemarp 3a1aun Ha MEPEUNCIICHUE YITOPSIOYCHHBIX 1ap, TPOCK, IEPEUUCIICHNE
NEPECTAaHOBOK U COYETaHUH DIIEMEHTOB PA3ITUNYHBIX MHOKCCTB.

Pemate 3amaun Ha MpUMEHEHUE YKCIIa COYETaHUM B alredpe (CoKpaméHHoe
yMHOXeHHue, OuHOM HbI0TOHA).

PCIJ_IaTL, MIPpUMCHAA KOM6I/IHaT0pI/IKy, 3aJa4d Ha BBIYMCICHUC BCpOHTHOCTeﬁ, B TOM

YHUCJIC C MOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[ B X0A€ HpaKTH‘{CCKOﬁ pa60TBI




I'eomeTpuueckas

['eomeTpuyeckas BEpOSATHOCTD.

OcBauBaTh MOHATHE TEOMETPUUECKON BEPOATHOCTH. Pemarh 3aaum Ha

BEPOSITHOCTh CrnyuaitHblil BEIOOP TOUKH U3 QUTYpHI HA HAXO0XJICHHUE BEPOSATHOCTEN B OMbITaX, IPEICTABUMBIX KaK BHIOOP TOUEK U3
(4 9) MJIOCKOCTH, U3 OTPE3Ka, U3 IyTU MHOTOYTOJIbHUKA, KPYTa, OTpe3Ka WK JYrd OKPY>KHOCTH, YUCIOBOTO ITPOMEKYTKA
OKPY>KHOCTH
Ucnbrranus Ucnbitanue. Ycnex u neyaaua. Cepust OcBauBaTh MOHATHUS: UCIIBITAHUE, JIEMEHTAPHOE COOBITHE B UCIIBITAHUM (YCIIEX U
bepnymu (6 ) WCIIBITAaHUH 10 IEPBOTO yCIIeXa. HeyJaya), cepusi UCIIBITAHUHN, HACTYILJICHUE IEPBOT0 ycrexa (Heynadn), cepus
Ucnbitanus bepuynnu. Beposataoctu ucnbiTanui beprysu.
COOBITHH B CEpUU UCIIBITAHUK bepHysum. PemaTe 3a1aun Ha HaXOXKCHUE BEPOSITHOCTEH COOBITUI B CEPUU UCTIBITAHUH J10
[TpakTrueckas pabota «VcnpiTanus MIEPBOrO yCIeXa, B TOM YUCJIE C IPUMEHEHHEM (DOPMYIIbI CYMMbI T€OMETPUUYECKON
beprymm» IIPOIPECCUM.
Pemate 3a1aun Ha HAXOXKICHUE BEPOSITHOCTEN IJIEMEHTAPHBIX COOBITUH B CEPUU
UCIIBITaHUI bepHyIn, Ha HAX0XKAEHUE BEPOATHOCTH ONPEAEIEHHOTO YnCia
yCIIEXOB B cepuu ucnbiTanuil bepuymnnu. M3yuyaTts B X0/1€ pakTHUECKON paboThI,
B TOM YHCJIE C IOMOIIBIO IU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSATHOCTH B CEPHUH
ucneiTaHuil bepnynnu
Cnyuaiinast CiydaiiHasi BeJIMYMHA U pacipeiesieHue OcCBOUTD NMOHATHUSA: CllydailHas BEIMYUHA, 3HAUCHHUE CITy4YallHON BEJTMYMHBI,

BenuurHa (6 1)

BEpOSITHOCTEN. Maremarnueckoe
0’)KMJIAHHME U TUCIIEPCUS CIIy4alHON
BCJIMYHHBI. HpHMepm MaTEMATHYECKOI'O
0’KMJIaHMSI KaK TEOPETHYECKOTO CPETHETO
3HAYCHUS BEIMYHHBI.

[ToHsATHE O 3aKOHE OONBILINX YHCEIL.
H3mepenne BEpOATHOCTEN C IIOMOILBIO
yacToT. [IpumMeHenune 3akoHa OOJIBIINX
qucell

pacrpeeneHne BEpOSITHOCTEM!.

N3yuath 1 o0CyXaaTh MPUMEPHI AUCKPETHBIX U HETIPEPHIBHBIX CIIy4ailiHbIX
BENTMYUH (POCT, BEC UETIOBEKA, YUCICHHOCTh HACEIICHUS], TPYTUEe N3MEHUNBbBIC
BCJIIMYHHBI, paCCMaTpUBABUINECCA B KYpPCE CTaTI/ICTI/IKI/I), MOJCJIBHBIX CﬂyqaﬁHLIX
BEJIMYMH, CBSI3aHHBIX CO CIy4YailHBIMHU OMbITaMH (OpocaHre MOHETHI, HTPaIbHOM
KOCTH, CO CITy4alfHBIM BEIOOPOM U T. I1.).

OcBanBaTh NOHATHUS: MATEMATUYECKOE 0’KUIAHUE CITYyYaitHOM BEJIMUMHBI KaKk
TEOPETUUYECKOE CPENHEE 3HAUEHUE, JUCIIEPCHSI CIIy4allHOM BEJIMYMHBI KaK aHaAJIOT
JTUCTIEPCUU YHCIIOBOTO HAabopa.

Pemars 3aaa4d Ha BBIYHUCIICHUEC MATCMATHYCCKOI'0 OKNAaHUA U TUCIICPCHUU
JIUCKPETHOM CIy4aiiHOM BEJTUYUHBI 110 33IAHHOMY PacIpe/IeNICHHIO, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU.

3HAKOMHTLCS C MATEMATHYECKUM OXHUJaHUuEM U gmcnepcneﬁ HEKOTOPBIX
pacrpeese N, B TOM YUCIIE PACIPEACIICHUS CIyYaiHON BETMYHUHBI




«YHCIIO YCIIEXOB» B CepUU HCIbITaHuil bepHymn. M3yuaTh yacToTy COOBITHS B
MOBTOPSIONIUXCS CITYYaHBIX OMBITAX KaK CIIYYalHYIO BEIHUUHY.

3HAKOMHTBCS C 3aKOHOM OoJIbIuX yucel (B popme bepHyiun): mpu 601b110M
YHCIIE ONBITOB YacTOTa COOBITHUS OJIM3KA K €T0 BEPOSITHOCTH.

Pemarp 3a1aun Ha U3MEpEHUE BEPOSTHOCTEH C MOMOIIIBIO YaCTOT.

OO6cyxaath posib 3aKOHA OOJIBIINX YHCET B 000CHOBAaHMH YaCTOTHOTO METO/Ia
U3MEPEHUS BEPOSTHOCTEH.

OO0cyxaaTh 3aKOH OOJIBIIMX YUCEI KaK MPOSIBIICHUE CTATHCTUYECKOM
YCTOMYUBOCTH B M3MCHUYMBBIX SBJICHHSX, POJIb 3aKOHA OOJIBIIMX YUCEI B IPUPOJIC
U B J)KU3HU YEJIOBEKA

O0001menue,
KOHTpOoJb (10 )

[IpencraBnenue ganapix. OnucaTenbHas
cTaTucTUKa. BeposTHOCTH citydaiiHOTO
COOBITHS. DIIEMEHTHI KOMOMHATOPHKH.
Cnyyvaiinble BeIMYMHBI U PACHIpeeICHHs

[ToBTOPSITH N3YyYEHHOE U BBHICTPAUBATH CUCTEMY

3HAHUIA.

Pemate 3a1aun Ha IpeICTaBIICHUE U ONTMCAHUE JaHHBIX.

Pemate 3a1aun Ha HAXOXKCHUE BEPOSITHOCTEH COOBITHI, B TOM YHCJIC B OIIBITAX C
PaBHOBO3MOJKHBIMH JJICMEHTAPHBIMU COOBITUSMH, BEPOSTHOCTEH 00BEAMHEHUS U

nepeceyeHus: COOBITUHM, BBIYUCIISATH BEPOATHOCTH B OMBITAX C CEPUSIMH CIy4YailHBIX
HUCIIBITAaHUI




TEMATHYECKOE INTAHUPOBAHHUE MATEMATHKA S KJIACC

Ne
n/n

[HanmenoBanue
pa3/1esioB U TEM
MpPOrpaMMbI

KoJaunyecTBO 4acos

JlaTa

BCCTO

KOHTPOJIBbH
bie PaOdOTHI

MPaKTHYECK
re paboThI

U3y4yeHUst

Buabl 1eIT€JILHOCTH

Bunael, gopmbl
KOHTPOJISA

JjIeKTpOHHbIE (M (poBLIe)
o0pa3oBaTe/ibHbIEe pecypchbl

Pa3znen 1. HatypanbHble

yucaa. [leiicrBus

C HATYPAJIBbHBIMHA YUCIAMHU

1.1.

JlecsaTnanas cucteMa
CUUCJICHUS.

1

0

0

I{I/ITB.TL, 3alliCbIBaTh, CPABHUBATH HATYpPaJIbHBIC
[ducCiia; npeajiaratb 1 060y)KHaTI) CITOCOOBI
YOOpsA0YrBaHUs YUCCIT;

https://resh.edu.ru/subject/less
on/7721/start/287636/

1.2.

Psin HaTypanbHBIX
MHCEII.

UnTtats, 3aNCHIBATh, CPABHUBATH HATYPaJbHBIC
qHCIIa;

MpeiaraTh 1 00CyKIaTh CIIOCOOBI
YIOpSIOYMBaHUS Yncen; PacmozHaBaTh
IMCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSA O
HATYpaJIbHBIX YHCIIaX, IPUBOJUTH IPAMEPHI U
KOHTP- IIPUMEPBI, CTPOUTH BBICKA3bIBAHUA U
OTpPULIAHUS BHICKA3bIBAHUI O CBOMCTBAX
HATYpaJIbHBIX YHCET;

IKoHCTpyHpOBaTh MaTeMaTHYECKHE
MPEIONKEHHS C TIO MOIIBIO CBSI30K «I, «HITH,
ECJH..., TO...»;

https://resh.edu.ru/subject/less
on/7719/start/316201/

1.3.

HatypanbHblii psi.

Uurtate, 3aNKChIBATh, CPABHUBATH HATYpaJbHbIE
gKCIIa; MpeularaTb 1 00CYKIaTh CIIOCOOBI
yHOpsiiounBaHus uncen; McciaenoBaTh CBOHCTBA
HaTypanbHOTO psija, unces 0 1 1 mpu cinoxeHnH
M YMHOXKEHUH;

https://resh.edu.ru/subject/less
on/19/

1.4.

Uuco 0.

[MccmenoBath CBOMCTBA HATYPAIBLHOTO PSIAA,
uuces O 1 1 IpH CIOKEHUN U YMHOXKEHHH;

https://www.yaklass.ru/p/mat
ematika/5-klass/naturalnye-
chisla-13442

1.5.

HatypanbeHble uncna
Ha KOOpAWHATHON
[IPsIMOM.

IM300paxaTh KOOPAMHATHYIO MPSAMYIO, OTMEYATh
UMCIIa TOYKaMHU Ha KOOPAMHATHON NPAMOiA,
HaXOJINUTh KOOPJINHATHI TOUKH;

https://www.yaklass.ru/p/mat
ematika/5-klass/naturalnye-
chisla-13442/opredelenie-

koordinatnogo-lucha-13495




1.6.

CpaBHeHHE,
OKPYTJICHHE
HATypaJIbHBIX YHCEI.

UnTtaTs, 3aNMCHIBATh, CPABHUBATH HATYpaJbHBIC
qucia;

mpemiaraTh 1 00CyKIaTh CIIOCOOBI
[YIOPSIOYMBaHUS YrceN; VICImonmp30BaTh MpaBUIO
OKPYTJICHHUS HATypaJIbHBIX YHCET,
IKoHCTpyHpOBaTh MaTeMaTHYECKHE
MPEIOKEHHS C TIO MOIIBIO CBSI30K (I, «HITH,
EeCIH..., TO...»;

KonTponbHas
paboTa;

https://www.yaklass.ru/p/mat
ematika/5-
klass/naturalnye-chisla-
13442/okruglenie-chisel-
prikidka-i-otcenka-rezultatov-
vychislenii-13527

1.7.

ApudmMeTHIecKHe
MecTBUS C
HaTypaaTbHBIMU
MACTIAMH.

[¢2)

IBBITTOTHATE apudMeTHIecKue TeHCTBHS C
HaTypaJlbHBIMH

YUCJIAaMH, BBIYUCIIATH 3HAUEHHS YUCIIOBBIX
BBIPXKEHUN CO

CKOoOKaMH 1 6€3 CKOOOK;

IBBIMOTHATE NPUKUAKY U OLEHKY 3HAYCHUI
UHCIJIOBBIX BBIpAKEHUI, MIpeiaraTh U
[IPUMEHATH IPUEMBI TPOBEPKU BBIUUCIICHU;
Perrate TekcTOBBIC 3aaUl apU(YMETHUECKUM
cImocooom,

MCIIOJIB30BaTh 3aBUCUMOCTH MEXY BETUIMHAMHA
(ckopoCT®b,

BpeMsi, pacCTOSTHUE; 11€Ha, KOJIMYECTBO,
CTOMMOCTb U JIp.):

QHAIM3UPOBATH U OCMBICITUBATh TEKCT 3ajauH,
nepedopMyJInpoBaTh yCIOBUE, U3BJIEKATh
HEOO0XOIMMbIE JaHHBIE, YCTaHABJINBATh
3aBHCHMOCTH MEXJly BETUYMHAMH, CTPOUTH
ITOTUYECKYIO LIEMOYKY PacCyKACHHI;
IKpuTHuecku OLleHUBATh MTOJIYYEHHBIN PE3yJIbTaT,
OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET
Ha COOTBETCTBUE YCIOBHIO,

HAXOJIUTh OIINOKH;

https://resh.edu.ru/subject/less
on/7723/start/272294/https://r
esh.edu.ru/subject/lesson/771
7/start/235285/
https://resh.edu.ru/subject/less
on/7716/start/233828/

1.8.

CBoliCcTBa HyJI IIPH

CJIIOKCHUU U

HCCJ’IGZ{OB&TB CBOIiCTBa HATypaJbHOTI'O psaaa,

arcen O u 1 Ipu CJIOKCHUN U YMHOXCHUU,

ABTOpPCKad MpE3CHTALUA




YMHOKCHHH,
CBOICTBA €JUHUIIEI
[PU YMHOKCHUH.

1.9. [MepemecTUTENBHOE U BEITIONHATE apr(METHIECKHE IEHCTBHS C Konrponerast  |https://www.yaklass.ru/p/mat
codeTaTeNbHOEe HATypalbHBIMU paborta; ematika/5-
CBOWCTBA CIIOKEHHS YMCIIAMHU, BBIYHCIIATH 3HAUYCHHUS YUCIIOBBIX klass/naturalnye-chisla-
M YMHOXCHHUS, BBIPAKEHMIA CO 13442/zakony-
pacrpenenuTeasHoe CKOOKaMH U 0€3 CKOOOK; arifmeticheskikh-deistvii-
CBOHCTBO M CII01630BaTh IIPY BEIYUCIEHUAX vychisleniia-s-
YMHOKCHHSI. nepeMecTUTEeIbHOE U mnogoznachnymi-chislami-
coueTaTeNIbHOE CBOMCTBA CIIOKEHUS U 13540
[YMHOXKEHUS,
pacnpeneUTeIbHOE CBOWCTBO YMHOKEHHS;
Pacrio3HaBaTh HCTHHHBIC U JIOKHbIC
BBICKA3bIBAHUS O
HATypaJbHBIX YHCIIAX, IPUBOUTH IPUMEPHI U
KOHTP- IPUMEPBI, CTPOUTH BBICKA3bIBAHHS 1
OTPULIAHKS BBICKa3bIBAHUN O CBOMCTBAaX
HATYpaJIbHBIX YUCEI;
KpuTH4ecku OlleHHBATh MOJTYyYCHHBIH Pe3yNbTaT,
OCYLIECTBIISITh CAMOKOHTPOJIb, TIPOBEPSISt OTBET
Ha COOTBETCTBHE YCIIOBUIO, HAXOIUTh OIINOKH;
1.10.|lenurenu u KpaTHbIC DopMyUpOBaTh ONPEICICHHS ACTUTEIS U https://interneturok.ru/lesson/
4HCIa, pa3IoKeHUEe KpaTHOTO, Ha3bIBATh JICJUTENIN ¥ KPaTHBIC YNCIIA; matematika/6-
YHCIIa Ha [Pacro3HaBaTh MPOCTHIC U COCTABHBIC YUCIIA; klass/delimost-chisel/deliteli-
MHOHUTEIH. (opMyIHpPOBaTh U IPUMEHSTH PU3HAKU i-kratnye?block=player
ImeauMocTH Ha 2, 3, 5, 9, 10; npumeHsTh
QIITOPUTM Pa3JIOKESHUS YHCIIA HA TPOCTHIS
MHOXKUTEIN; HAXOUTh OCTATKH OT JICJICHUS U
HETIOJIHOE YacTHOE;
1.11./TeneHne ¢ 0CTATKOM. KOHCTpYHpOBAaTh MaTeMaTHIECKHE https://resh.edu.ru/subject/less

MPEAJIOKECHUA C TIOMOLIBIO CBA30K «1», KHUIIN,

«ECIH..., TO...»;

on/687/




IHaxoauTh OCTATKH OT AEICHUS U HEMOTHOE
YACTHOE;

1.12.

[IpocTeie
COCTABHBIC YUCIIA.

IBBITOTHATE NPUKUKY U OLIEHKY 3HAYE€HUI
MMCIIOBBIX BBIPaXXEHUH, IIpeAaraTb 1
MPUMEHATH IPUEMBI TPOBEPKHU BBIYUCICHUIL;
IPacrio3HaBaTh HCTUHHBIE U JIOKHBIC
BBICKa3bIBAaHUS O

HaTypaJbHBIX YHCIaX, IPUBOJUTH IPUMEPHI U
KOHTP-IIPUMEPHI, CTPOUTH BBICKAa3bIBAHUS U
OTpUILIaHMSI BEICKA3bIBAaHHUM O CBOMCTBaX
HaTypaJbHBIX YHCET;

IKoHCTpyHpOBaTh MareMaTn4ecKue
MpeI0KEHNS C TIOMOIIBIO CBSAZ0K «I», «HIIN»,
«ECINH..., TO...»;

https://www.yaklass.ru/p/mat
ematika/6-
klass/naturalnye-chisla-
13968/prostye-i-sostavnye-
chisla-razlozhenie-
naturalnogo-chisla-na-
prostye-mnoz_-13984

1.13.

[Tpu3Haku
ITeIMMOCTH Ha 2, 5,
10, 3, 9.

DopMyTHUpPOBATH OMIPEECIICHUS NETUTENS H
KpaTHOTO, HA3bIBATh JCIUTEIN U KPATHEIC YNCHA;
[pacrio3HaBaTh MPOCTHIE ¥ COCTABHBIE YMCIIA;
(hopMyJIUPOBAThH M IPUMEHSTH PU3HAKH
memuMocTH Ha 2, 3, 5, 9, 10; mpuMeHsITh
AITOPUTM Pa3TIOKEHHSI YUCIIA Ha TPOCTHIC
MHOYKHUTEIIH;, HAXOAUTh OCTATKH OT JICJICHUS U
HEITOJTHOE YacTHOE;

https://www.yaklass.ru/p/mat
ematika/6-klass/naturalnye-
chisla-13968

1.14.

CTereHs ¢
HaTypaTbHBIM
TIOKa3aTeJIEM.

3anuceIBaTh MPOU3BEICHUE B BUJIE CTEIICHH,
MUTATh CTEIICHH, UCTIOIB30BATh TEPMUHOJIOTHIO
(0CHOBaHHME, TTOKA3aTeh),

BBIUUCIISITh 3HAYCHHSI CTETICHEIH;

KpuTHdyecku OleHUBATH TOJyYSHHBIH Pe3yJIbTAT,
OCYIIECTBISATH CAMOKOHTPOJIb, IIPOBEPSISt OTBET
HA COOTBETCTBUE YCIOBHIO, HAXOJAUTh OLITHOKH;

https://resh.edu.ru/subject/less
on/7713/start/272325/

1.15.

UwucmoBble
BBIPAXKCHMUS;

MOPSAIOK JEUCTBUH.

BoImonHATs apudmMeTnueckue AeHCTBUS C
HaTypalbHBIMU
MUCIIAMH, BBIYUCIISATH 3HAUECHHS YUCIIOBBIX

BBIPAXKEHUH CO

https://resh.edu.ru/subject/less
on/5668/conspect/




CKOOKaMHM M 0e3 CKOOOK;

IBBITIONHATE NPUKKUIIKY U OLEHKY 3HaUCHHUN
YMCIIOBBIX BBIPaXXCHUH, MIPpEAaraTh 1
[IPUMEHSTh IPUEMBI IPOBEPKU BBIYMCIICHUH;
Mcnonp30BaTh MIPH BEIYUCICHUSIX
MepeMecTUTEIbHOE U

coUyeTaTeNIbHOE CBOICTBA CIIOKEHHUS U
[YMHOXKEHHS,

pacripeenTuTeIbHOE CBOWCTBO YMHOKEHUS;
DopMynTUpOBaTh U MPUMEHSTH PaBUIIa
MmpeoOpazoBaHUs

UMCIIOBBIX BBIPAXKEHUI HA OCHOBE CBOMCTB
apru(MeTHYECKHX CHCTBUIA;

IKpuTHuecku OLEHUBAThH MOJYUCHHBIN PE3yIbTaT,
OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET
Ha COOTBETCTBHUE YCIOBUIO,

HAXOIUThH OIINOKU;

1.16.

PelieHre TEKCTOBBIX
3aiad Ha BCE
apudmernyeckue
mercTBUs, HA
IIBIDKCHHC U
MMOKYIKH

IPerrath TekCcTOBBIE 3a7aul apu(HMETHUECKUM
criocoOoM,

MCIIOJIb30BaTh 3aBUCMOCTH MEX/Ty BEJTMYHHAMU
(CKOpOCTh, BpeMsi, pACCTOSHUE; IICHA,
KOJINYECTBO, CTOMMOCTh H JIP.):

aHaJII/ISI/IpOBaTI) n OCMBICJIMBATh TCKCT 3aJ1a4u,
nepehopMyJIHPOBaTh yYCIOBUE, U3BJICKATh
HEOOXOIUMBIC TAaHHBIC, YCTAHABINBATh
B3aBHUCUMOCTHU Me>1<;[y BCJIIMYHMHAMU, CTpOI/ITb
IMOrMYECKYIO IIETIOYKY PACCYKICHUIA;
MoeaupoBaTh X0 PEIICHHUS 3a1auu C
MMOMOIIIEIO PUCYHKA, CXEMBI, TAOTHUITHI;
[TpuBOIUTH, pa30upaTh, OIICHUBATH PA3INIHBIE
peIlIeHI/ISI, 3aInucunu peIHeHI/Iﬁ TCKCTOBBIX 3a1a4,
IKpuTHdecku OIleHUBATh TOJTYYCHHBIH pe3yIbTarT,
OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

KonTponbpHas
paboTa;

https://resh.edu.ru/subject/less
on/7711/start/311996/




Ha COOTBETCTBUE YCIOBUIO, HAXOAHUTH OIINOKY;
PemraTh 3a1a4u ¢ TOMOILBIO Mepebopa Bcex
BO3MOYHBIX

BapUAHTOB;

IUToro mo pasgesy:

43

Pasznen 2. Harasanas reo

MeTpus. JIMHUM HA ILIOCKOCTH

2.1.

Touka, npsmas,
OTPE30K, JTyY.

1

0

0

IPacio3HaBaTh Ha YepPTEKAX, PUCYHKAX,
OTIHCHIBATH, CIIONB3Ys TEPMUHOJIOTHIO, U
M300pakaTh C TOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
[YTOJI, JIOMaHYIO, OKPY>KHOCTb;

Mcronp30BaTh IMHEUKY U TPAHCTIOPTHP KaK
MHCTPYMEHTHI [T [IOCTPOCHUS ¥ U3MEPEHHUS:
I/I3MepﬂTb JJINHY OTp€3Ka, BCJ’II/I‘II/IHy yrﬂa;
CTPOUTDH OTPE30K 3aJaHHOM JUTMHBI, YTOJI,
BagaHHOMN

BCJIIMYHWHBI, OTKJIaJbIBAaTh L[I/IpKYJICM paBHI)IC
OTpPE3KH, CTPOUTH OKPYKHOCTH 3aIaHHOTO
paamyca;

https://resh.edu.ru/subject/less
on/7741/start/312461/

2.2.

JIlomaHnas.

Pacrio3HaBaTh Ha YepTekKax, PUCYHKAX,
OIKCBIBATH, UCIIONIB3YS TEPMUHOJIOTHUIO, U
M300paxaTh C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, JIy4,
yTOJI, IOMaHy0, OKPY>XHOCTb;

IPacrio3HaBaTh, IPUBOJUTH TPUMEPHI OOBEKTOB
PEAbHOrO MUpPa, UMEIOIINX (HOPMY M3yUCHHBIX
(uryp, OIlCHUBATh UX JIMHEWHBIC Pa3Mephl;

https://resh.edu.ru/subject/less
on/7741/start/312461/

2.3.

M3MepeHue 1JIMHbI
0Tpe3Ka,
METPUICCKHE

€ IMHUITHI U3MEPCHUS
IUTHHBIL.

IPacrio3HaBaTh Ha YEPTEXKAX, PUCYHKAX,
OTMCBIBATH, UCTIONIB3YS TEPMUHOJIOTHIO, U
M300pakaTh C TTOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUYKY, IPIMYIO, OTPE30K, Iy,
YTOJ1, IOMaHYI0, OKPY>KHOCTB;

IPacrio3HaBaTh, MPUBOIUTH IPUMEPHI OOBEKTOB

https://resh.edu.ru/subject/less
on/7740/start/234851/




[peabHOTO MUPa, UMEIOIINX POPMY U3YUEHHBIX
(uryp, OLICHUBATh UX JIMHEHHBIE pa3MEpPhI;
IMcroap30BaTh TUHEHKY U TPAHCIIOPTHUP KaK
MHCTPYMEHTHI JUISI IOCTPOCHUS ¥ N3MEPEHHUS:
M3MEPATH TMHY OTPEe3Ka, BEIUUUHY YIJIa;
CTPOUTH OTPE30K 3aJaHHOM JTHHEI, YTOII,
BagaHHOMN

BEITMYMHBL;, OTKJIAABIBATH IUPKYJIEM PaBHEIC
OTPE3KH, CTPOUTH OKPYKHOCTH 3aIaHHOTO
paguyca;

IBEIYUCITIATH IITUHBI OTPE3KOB, TOMAaHBIX;

2.4. |(OKpY>KHOCTb ¥ KpyT. |1 CTpOUTH OKPYXKHOCTH U TOIYOKPYKHOCTH C https://resh.edu.ru/subject/less
MOMOIIBIO IIUPKYJIS; on/7736/start/312523/

2.5. [[pakTuyeckas 1 CTpOUTH OKPYXKHOCTH U MOIYOKPYKHOCTH C IMpakTudeckas  https://resh.edu.ru/subject/less
paborta «ITocTpoeHne MOMOIIIBIO [IUPKYJIS; paboTa; on/7736/start/312523/
y30pa u3
OKPY>KHOCTEI.

2.6. [Vrom. 1 IPacrio3HaBaTh U M300pakaTh HA HEJTMHOBAHHOM https://resh.edu.ru/subject/less

M KJICTYaTON Oymare mpsiMoil, OCTPBIi, TYIOiA, on/7735/start/234882/
Pa3BEPHYTHIN YIIIbl; CPABHUBATH YIJIbI,

2.7. [Ipsmoit, ocTperit, |1 IPacrio3HaBaTh U M300pakaTh HA HEJTMHOBAHHON https://resh.edu.ru/subject/less
TYTIOH 1 M KJIeT4aTOi OymMare mpsMoi, OCTPEIH, TYITOH, on/7735/start/234882/
Pa3BEPHYTHIN YIIIBI. Pa3BEPHYTHII yIIIbl; CPABHUBATH YIJIbI,

2.8. 3mepenue yrios. |2 M croIp30BaTh THHEHKY U TPAHCIOPTHP KaK https://resh.edu.ru/subject/less

MHCTPYMEHTBI JIUISI HOCTPOCHUS U M3MEPEHHUS: on/7735/start/234882/
M3MEpSATh JUIMHY OTPe3Ka, BEUUUHY YIJIa;

CTPOHTH OTPE30K 33aHHOMU [UTHHBI, YOI,

BaslaHHOM

BEJTMYKMHBI, OTKJIA/IBIBATE UPKYJIEM PaBHBIE

OTPE3KH, CTPOUTH OKPYKHOCTH 331aHHOTO

paauyca;

2.9. [IpaxTrueckas 2 M criop30BaTh TMHEHKY U TPAHCIOPTHP Kak Konurponerast  |https://resh.edu.ru/subject/less
padota «IlocTpoenue MHCTPYMEHTBI AJISl IOCTPOCHUS M U3MEpeHus:  [paboTa; on/7735/start/234882/




YTJIOBY M3MEpSATh JUIMHY OTPe3Ka, BEINUUHY YIJIa; [pakTHyeckast
CTPOUTBH OTPE30K 33IaHHOM JUTHHBI, yTOJI, paboTa;
BaZaHHOU
BEJTMYHMHBI, OTKJIA/IBIBATH LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTh 331aHHOTO
paanyca;

HToro mo pazeny: 12

Pa3jnen 3. O0bIKHOBEHHBIE TPOOH

3.1. [IpoOb. 2 0 UuTaTh U 3aMKUCHIBATH, CPABHUBATH https://resh.edu.ru/subject/less

0OBIKHOBEHHBIE APOOH, TIPEAJIaraTh, on/7782/start/313719/
00OCHOBBIBATh U 00CYKAAThH CIIOCOOBI

YIOPSIOYHBaHUS APOOEH;

M300paxkaTh OOBIKHOBEHHBIE IPOOH TOUKAMU Ha

KOOPJAWHATHOMN MPSMON; UCII0JIb30BaTh

KOOPIUHATHYIO MPSMYIO JJIs CPABHEHHS Ipo0eii;

3.2. [[IpaBuibHBIC U 4 0 IuTaTh ¥ 3aMKUCHIBATH, CPABHUBATH ; https://resh.edu.ru/subject/less
HETIPaBUIIbHbIC OOBIKHOBEHHBIE IPOOH, TIpeIaraTh, on/7782/start/313719/
poow. 000CHOBEIBaTh M 00CYKIATh CIIOCOOBI

YIIOPSIIOYHBAHUS TPOOEH;

3.3. |OcHOBHOE CBOMCTBO (5 0 dopmynupoBaTk, 3aIMCHIBATH C TOMOIIBIO OYKB https://www.yaklass.ru/p/mat
poowu. OCHOBHOE ematika/5-

CBOMCTBO OOBIKHOBEHHOM IPOOH; UCTIOIH30BaTh klass/obyknovennye-drobi-
OCHOBHOE 13744/osnovnoe-svoistvo-
CBOMCTBO APOOH TSt COKPAIIEHHUS Ipodeit 1 drobi-sokrashchenie-i-
pPUBEICHUS IPOOH K HOBOMY 3HAMEHATEIIO; rasshirenie-drobei-13673

3.4. |CpaBHeHue npobeit. 5 1 YnTaTh 1 3aMCHIBATh, CPABHUBATh Kontposnbras  https://www.yaklass.ru/p/mat

O0OBIKHOBEHHBIE IPOOH, TIpe IaraTh, paboTa; ematika/5-

000CHOBBIBATh U 00CYKAAThH CIIOCOOBI klass/obyknovennye-drobi-

YIIOPSIZIOYHBAHUS IpOOEH; 13744/sravnenie-
obyknovennykh-drobei-13675

3.5. [Cioxenue u 6 0 BoImonHaTe apudmMeTnueckue AeHCTBUS C https://www.yaklass.ru/p/mat
BBIYUTAHUC OOBIKHOBEHHBIMH JIPOOSIMU; TIPUMEHSI T ematika/5-

OOBIKHOBEHHBIX CBOICTBA aprPMETUIESCKUX ACUCTBUHN IS klass/obyknovennye-drobi-




mpoOei.

[paIoOHANU3aINY BEIYHCIEHUH;

13744/slozhenie-i-
vychitanie-obyknovennykh-
drobei-i-smeshannykh-chisel-
13676

3.6. |CMmeranHast Apo0b. [IpeacTaBasSTh CMEMIAHHYIO APOOH B BHIC Konutponbuas  |https://resh.edu.ru/subject/less
HETPaBUIILHOM U BBIICIATD IETYIO YacTh Yncia [pabora; on/7761/conspect/288261/
M3 HETPAaBUILHOM Ipo0u;
3.7. |YMHOXEHUE U IBBITTOTHATE apu(pMETHUSCKUE NEHCTBHS C https://www.yaklass.ru/p/mat
neleHIe OOBIKHOBEHHBIMHU JPOOSIMHU; IIPUMEHSATE ematika/5-
0OBIKHOBEHHBIX CBOMCTBA apr(MPMETHUECKHUX NEHCTBHUMA IS klass/obyknovennye-drobi-
npo0eii; B3aMMHO- paIliOHAIM3AIMY BEIUNCIICHUH; 13744/umnozhenie-i-delenie-
oOpaTHbIC IPOOH. obyknovennoi-drobi-na-
naturalnoe-chislo-13677
3.8. [Perrenue TEKCTOBBIX Perrath TEKCTOBBIE 3a7a4H, COEPIKAIINE https://resh.edu.ru/subject/less
3aj1a4, CO JePIKaIInX IMPOOHBIE TaHHBIC, U 334K HA HAXOKICHUC on/7780/start/287889/
pooOH. MACTH I€JI0T0 U LIEJIOTO 110 €r0 YaCTH; BBIABIIATH
MX CXOJICTBA U PA3THUMS,;
MoienupoBaTh X0/ PEIIEHUS 3a1a4H C
[OMOIIIBIO PUCYHKA, CXEMBI, TaOJIUIIbL;
3.9. |(OcHOBHBIE 3a 1a4u Perrath TEKCTOBBIC 33a4H, COCPIKAIIINE https://resh.edu.ru/subject/less
Ha Jpo0OH. IMPOOHBIC TaHHBIC, U 3a]]a4l HA HAXOXKICHUE on/7780/start/287889/
MACTH I€JI0T0 U LIEJIOTO 110 €r0 YaCTH; BBIABIIATH
MX CXOJICTBA U PA3THUMS;
MoienupoBath X0/ PEIIEHNS 3a1a4H C
[OMOIIIBIO PHCYHKA, CXEMBbI, TAOJIUIIbI;
KpUTHUECKH OLIEHUBATH MOJYYEHHbINH Pe3ysIbTar,
OCYLIECTBIATH CAMOKOHTPOJIb, TIPOBEPSS OTBET
Ha COOTBETCTBHE YCIOBHIO, HAXOAUTH ONIHOKH;
3.10.[fpumenenne OyKB Perrate TEKCTOBBIE 3a7a4uM, COIEPIKAIINE Konurponerast  |https://resh.edu.ru/subject/less
U1 3aIIMCH ITPOOHBIE TaHHBIC, U 3a]IaYH HA HAXOXKICHHE paboTa; on/7784/start/233301/
MaTeMaTHYECKUX MACTH I[€JI0T0 U LIEJIOTO 110 €r0 YaCTH; BBIABIIATH

BBIPKCHUN U
peaAJIOKEeHUI

WX CXOJICTBA U Pa3IHYHs;
[TpuBOoANTH, pa30upaTh, OLIEHUBATEH PA3IUYHbIC




[PCIICHUs, 3allCU peHIeHI/Iﬁ TCKCTOBBIX 3a1a4,
KpI/ITI/IIIeCKI/I OLICHMBATH HOJ'Iy‘lCHHI:Iﬁ pe3yiabTaT,
OCYUICCTBJIATH CAMOKOHTPOJIb, ITPOBEPSISA OTBET
Ha COOTBCTCTBHUC yCJIIOBHUIO, HAXOOUTH OH_II/I6KI/I,

IUToro mo pasgesy:
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Pa3nen 4. Harnsinnas reomerpus. MHOroyroJibHUKH

4.1

MHuor OYT'OJIbHUKH.

1

0

0

OnuceIBaTh, UCIIOJNIB3YS TEPMUHOJIOTHIO,
1300paXaTh C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U OT PYKH, MOJIEIMPOBATh U3
OymMaru MHOTOYTOJIbHHUKH;

[IpuBOANTH IPUMEPHI OOBEKTOB PEAILHOTO
MHUpa, IMEIOIIUX (POPMY MHOTOYTOJIEHHKA,
MPSAMOYTOJIbHUKA, KBaApaTa,
TpeyroibHHUKA, OLICHUBATh UX JIMHEHHBIE
[pa3Mepsl;

IPacrio3HaBaTh HCTHUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS O

MHOTOYT'OJIbHUKAX, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI;

https://resh.edu.ru/subject/less
on/7727/conspect/325305/

4.2.

HeThIpEXYTrOIbHUK,
MPSIMOYTOJIBHUK,
KBaJpar.

N

[IprBOIUTH MPUMEPHI OOBEKTOB PEATEHOTO
MHUpa, UMEIOIIUX (JOPMY MHOTOYTOJIbHUKA,
MpsIMOYTOJIbHUKA, KBaJpaTa,

TpEeYTroJbHHUKA, OLIEHUBATH UX JIMHEHHBIE
[pa3Mepsl;

IMccienoBaTh CBOMCTBA MPSIMOYTOJIHUKA,
KBaJpaTa MyTEM SKCIIEpUMEHTa, HaOII0IeHHS,
M3MEpEeHHsI, MOJIETMPOBAHHNS; CPABHUBATH
CBOIICTBA KBa/para U MPSIMOYTOJIbHHKA;

https://resh.edu.ru/subject/less
on/7733/conspect/233517/

4.3.

[IpaxTHueckas
pabota «llocTtpoenue
MPSIMOYTOJILHUKA C
3aJaHHBIMU

CTOpOHAMH Ha

CTpouTh Ha HEJTMHOBAaHHOMW M KJIETYATON Oymare
KBaJpaT U IPSIMOYTOIHHUK C 3aJaHHBIMI
ITMHAMH CTOPOH;

[IpaxTrueckas
pabora;

https://resh.edu.ru/subject/less
on/7733/conspect/233517/




HEJIMHOBAHHOM

Oymare».

4.4. TpeyrojbHUK. BBIYHCIIATE: IEPUMETP TPEYTOIbHUKA, https://resh.edu.ru/subject/less
pPSMOYTOJIbHUKA, MHOTOYTOJIbHHUKA; TIJIOMIA b on/7734/conspect/234912/
psIMOYTOJIbHUKA, KBaIpara,

4.5. [Mnomanp u [TpuBOAMTH IPUMEPHI OOBEKTOB PEATLHOTO https://resh.edu.ru/subject/less

MEPUMETP MHpa, IMEIONIHX (POPMY MHOTOYTOJIbHUKA, on/7733/conspect/233517/

MPSIMOYTOJIbHUKA U
MHOI'OYTOJIbHUKOB,
COCTaBJICHHBIX 3
MPSIMOYTOJILHUKOB,
€IUHULIBI U3MEPEHUSA
IJTOIIATH.

MPSAMOYTOJIbHUKA, KBaJpaTa,
TPEyTroJIbHUKA, OIIEHUBATh X JINHEHHbIE
[pa3MepsI;

IBBEIYUCIATE: TIEpUMETP TPEYTOJIbHUKA,
MpSIMOYTOJIBHHKA,

MHOTOYTOJIbHUKA; TUTOLIa b MPSIMOYTOJIBHUKA,
KBa/IpaTa;

[Mcnoap30BaTh CBOMCTBA KBAAPATHON CETKU IS
MOCTpOCHUS PUTYD; Pa3OoUBATh MPSIMOYTOJILHUK
Ha KBaJIpaThl, TPEYTOJIbHUKH; COCTAaBIIATh
(bUrypsl U3 KBaAPATOB U MPSMOYTOJIBHUKOB H
HAXOJWTh UX IUIOIIA/h, pa30UBaTh GUryphl HA
NPSMOYTOJIFHUKY M KBAIPAaThl M HAXOANUTH UX
MUTOIIA/b;

BbipakaTh BeIHMYHHY IUIOMIAAN B PA3THIHBIX

e AMHUIIAX

M3MEpPEHHsI METPUUECKON CHCTEMBI Mep,
MOHUMATh U

MCIIOJIb30BaTh 3aBUCUMOCTU MEXKIY
METPUICCKUMH €JMHUIIAMH U3MEPEHHS
MUTOILAIN;

3HAKOMUTHLCS C IPUMEpPaMH TIPUMECHEHHSI
MUIOIAAN U IEPUMETPa B MPAKTUIECKUX
CUTYyaIusXx;

Perrate 3a1aun U3 peanbHOM KU3HH, TIpeAsiaraTh

151 O6CY)K}13TB Pa3JIMYHBIC CITOCOOBI peUICHUA




Bagaq;

4.6.

ITepumeTp MHOTO
YTOJIBHUKA.

IMccmenoBaTh 3aBUCHMOCTH TUTOIIAIN KBaApaTa
OT IJTUHBI €0 CTOPOHBIL;

IBrIpaskaTh BEIMYNHY TUIOMAAN B PA3THIHBIX

e IMHULIAX

M3MEPEHUSI METPUUIECKOM CUCTEMBI Mep,
IMOHUMATh U

KICII0JIb30BaTh 3aBUCUMOCTH MEXKITY
METPUICCKUMH CIMHUIIAMH H3MEPECHIS
IJIOIIAIH;

KonTponbsHas
paboTa;

https://resh.edu.ru/subject/less
on/7727/conspect/325305/

U Toro mo pasuesy:
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Pa3znen 5. decaTuuHbie Apodu

5.1. [lecsaTrunas 3amuch (5 [TpeacTaBisITh IECATHYHYIO IPOOH B BHIC https://www.yaklass.ru/p/mat
NpoOeH. OOBIKHOBEHHOM, YNTATh U 3aIIUCHIBATH, ematika/5-

CpaBHHBATD JICCSTHYHBIC IPOOH, Tpeiararh, klass/desiatichnye-drobi-
0OOCHOBBIBATh M 00CYKAATh CIIOCOOBI 13880/poniatie-desiatichnoi-
YITOPSIIOYMBAHHS drobi-predstavlenie-
IMeCATHYHBIX TPOOCii; desiatichnoi-drobi-v-vide-
300pakath IeCATUYHBIC APOOU TOUKAMH Ha obykn_-13596
KOOPAUHATHOHN NpAMON;

5.2. (CpaBHeHHE 3 [TpeacTaBasTh AECATHUHYIO IPOOb B BUJIE https://www.yaklass.ru/p/mat

NECSATHYHBIX TPOOCH. OOBIKHOBEHHOM, YNTATh U 3aIIUCHIBATH, ematika/5-

CpaBHHBATD JIECSTHYHBIC IPOOH, TIpeiararhb, klass/desiatichnye-drobi-
00OCHOBBIBATH M 00CYKAATh CIIOCOOBI 13880/desiatichnye-drobi-
YIOPSIOYUBaHUS sravnenie-13416
ITeCSITUYHBIX APOOEii;
[TpoBOANTH UCCIIEIOBAHUS CBONCTB IECITUUHBIX
Impobeii,
OIUpasich Ha YUCIIOBBIC IKCIIEPUMEHTHI (B TOM
HCIIE C MOMOIIBIO KOMITBIOTEPA), BBIBUTATh
CMIOTE3bI M TIPUBOJIUTH UX
000CHOBAHHS,;

5.3. [HeficTBus c 11 IBBISBIIATE CXOACTBA M PA3JIMUMS IPABHI https://www.yaklass.ru/p/mat




EeCATUYIHBIMU aprhMETHIECKUX ematika/5-

npoOsSMH. IMeiicTBUI ¢ HATYpaTbHBIMH YHCIAMHU H klass/desiatichnye-drobi-
ITECATUIHBIMU APOOSIMHU, OOBSICHSTH HX; 13880/desiatichnye-drobi-
BEITIONHATE apr(METHIECKHE IEHCTBHS C slozhenie-i-vychitanie-13628
IMECSITHYHBIMU APOOSIMU; BHIIOJTHATH IPUKUIKY U https://www.yaklass.ru/p/mat
OLICHKY Pe3yJIbTaTa BEIYMCIICHHI; ematika/5-
[TprMEHATH CBONUCTBA apU(METHIECKUX klass/desiatichnye-drobi-
neicTBUi s 13880/desiatichnye-drobi-
PAIHOHATIM3AIIHH BBIYHUCIICHUIA, umnozhenie-11033
[TpOBOAKTH UCCIICTOBAHUS CBOWCTB ICCATHIHBIX
Impooeii,
OIHPAsICh HA YHCIIOBBIC SKCIIEPUMEHTHI (B TOM
HCIIC C MOMOIIBIO KOMITBIOTEPA), BBIIBUTATD
CMIOTE3bl M TIPUBOUTH UX
000CHOBAHHS;
KpuTHuecku OlleHUBATh MOTYYCHHBIN Pe3yJIbTar,
OCYILIECTBISITh CAMOKOHTPOJIb, IPOBEPSISl OTBET
Ha COOTBETCTBHE YCIIOBHUIO,
HAXOIUTh OIINOKU;

.5.4. Oxpyrnenne [MpuMeHsTh PaBUIIO OKpYTIeHus aecatudbix  [KontposibHas  |https://resh.edu.ru/subject/less
NECATUYHBIX POOEH. Impooeii; pabora; on/27/

OnepupoBathk IpOOHBIMU YMCIIAMH B PEATBHBIX
PKU3HEHHBIX CHUTYAIHSX;

KpuTrndeckn olleHUBATh MOJyYEHHBIH PE3yJIbTaT,
OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSS OTBET
Ha COOTBETCTBHUE YCIIOBUIO, HAXOANUTh OITUOKH;

5.5.

Periienue TeKCTOBBIX
3a/1a4, CoJIePIKAIIUX
Tpoowu.

IPemmaTh TEKCTOBBIE 3a1a9H, CO/IEPIKAIIIHE
IMpOOHBIE NaHHBIC, M HA HAXOXKCHHUE YacTH
[1€JIOTO U IIEJIOrO I10 €r0 YacTH; BBIABIISATD MX
CXOJICTBA U PA3IHYNS;

MozaenupoBaTh X0 pEIICHHS 3a1a9H C
[MOMOIIIBIO PUCYHKA, CXEMBI, TAOTHIIBI.

[TpuBoANTH, pa30UpaTh, OLIEHUBAThH PA3IUYHbIC

https://resh.edu.ru/subject/less
on/721/




[PCIICHUs, 3allCU peHIeHI/Iﬁ TCKCTOBEBIX 3a1a4,
KpI/ITI/IIIeCKI/I OLICHMBATH HOJ'Iy‘lCHHI:Iﬁ pe3yiabTaT,
OCYUICCTBJIATH CAMOKOHTPOJIb, ITPOBEPSISA OTBET
Ha COOTBCTCTBHUC yCJIIOBHUIO, HAXOOUTH OH_II/I6KI/I,

5.6.

OCHOBHEBIE 3a Ja4H
Ha Jpo0u.

Perrate TeKCTOBBIE 3a7a4uM, COACPIKAIINE
IMpOOHBIE NTaHHBIC, M HA HAXOXKJCHUE YacTH
[IEJIOTO U IIEJIOTO IO €r0 YacTH; BBISBISTH UX
CXOJICTBA U Pa3INIHs;

MoJienmupoBaTh XO0JI pEIICHHs 3a]]a9U C
[MOMOIIIBIO PUCYHKA, CXEMBI, TaOTHIIBI.
[TpuBOaUTH, pa30UpaTh, OLICHUBAThH PA3TUIHBIC
[pEIICHHS, 3aIHCH PEIICHUI TEKCTOBBIX 3a/1a4;
OnepupoBath APOOHBIMH YHCIAMH B pEaTbHBIX
PKU3HCHHBIX CUTYAIIHSX;

KpuTHuecky OlleHUBATh MOIYYCHHBINH Pe3ysIbTar,
OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSISt OTBET
Ha COOTBETCTBHUE YCIOBHUIO, HAXOAUTh OIUOKH;

KonTponbsHas
paboTa;

https://resh.edu.ru/subject/less
on/721/

UToro mo pasuesy:
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Paznea 6. Harnsgnasa reo

MmeTpus. Tena u ¢purypsl B npocTpaHcTBe

6.1.

MHOrorpaHHHUKH.

1

0

0

IPacriozHaBaTh Ha YepTekaxX, pUCYHKaX, B
OKpYy>KaroIeM MHUpe IPSIMOYTOIbHBIN
rapasuiesenumes, Kyo, MHOTOTPaHHUKH,
OMHCHIBATh, UCIOIb3Ysl TEPMHUHOJIOTHIO,
OIIEHUBATh JIMHEHHBIE Pa3MEpHI;
[IpuBOANTE IPUMEPHI OOBEKTOB PEAILHOTO
MUpa, IMEIOIIUX (POPMY MHOTOTPAHHHKA,
MpsSIMOYTOJIBHOTO Mapajulesienunena, Kyoa;

https://resh.edu.ru/subject/less
on/7731/start/325368/

6.2.

W3o0paxenue
IMHOI'OI'PaHHUKOB.

IM300paxaTh MHOTOTPAHHUKH;
HaXOAWTh WX pedpa, TpaHu;
BEPILIVHEL,

https://resh.edu.ru/subject/less
on/7731/start/325368/

6.3.

Monenn
IPOCTPAaHCTBESHHBIX
eI,

MccnenoBath cBOWCTBA Ky0a, MPSIMOYTOJIBHOTO
Mapajuiesyienuiea, MHOTOTPAHHUKOB, UCTIONb3YS

MOJCIIH;

https://resh.edu.ru/subject/less
on/7731/start/325368/




6.4. [IpsAMOYTOIBHBII 1 0 IPacrio3HaBaTh Ha YepPTEKAX, PUCYHKAX, B ; https://resh.edu.ru/subject/less
mapasuiesieumne], OKpYKaIOIIEM MUPE MPSMOYTOJIbHBIH on/7731/start/325368/
KyO0. napajieNnenumnes, Kyo, MHOrOrpaHHUKH,
OIHCBIBATH, UCIIONIB3YS TEPMUHOJIOTHIO,
OLICHUBATh JINHEIHBIC Pa3Mephbl;
[TprBOIUTH IPUMEPBI OOBEKTOB PEATBHOTO
MHpa, UMEIOIIHUX (POPMY MHOTOIPaHHHUKA,
PSIMOYTOJIBHOTO TTapaUIeNenumne/ia, Kyoa;
6.5. [PassépTku kybau |1 0 Pacrio3HaBaTh U H300pakaTh pa3BEPTKH KyOa U https://resh.edu.ru/subject/less
napasuiesienumne/a. napasuielienumne/a; on/7731/start/325368/
6.6.. [IpakTruecKas 1 0 HccnenoBath CBOMCTBA Kyba, mpsMoyronsHoro [[Ipaktuueckas — https://resh.edu.ru/subject/less
pabota «Pa3sépTKa mapasutesieuie/1a, MHOrOIPaHHUKOB, UCTIOJIB3YsI [paboTa; on/7731/start/325368/
KyOa». MOJIEIIH;
MonenupoBath Ky0 U mapajuiesenumne]] u3
OyMaru v mpo4nx MaTepHajoB, OOBSICHSITH
CIOCO0 MOJICITMPOBAHMS
6.7. (O6BEM KyOa, 2 1 Ha6:mr01aTh ¥ IPOBOIMTE AHAJIOTHH MEKIY Kontponbnas  https://resh.edu.ru/subject/less
MPSIMOYTOJIEHOTO MOHATHSAMH TUIOIIATH U 00bEMa, IepUMETpa U [paboTa; on/7730/start/272360/
napasuiesienumne1a [UTOIIAU TOBEPXHOCTH;
Pemath 3a1a4u U3 peaibHON JKH3HHU,
HToro no pasueny: 9
Pasznen 7. [loBTOpenue u 00001meHHE
7.1. [[ToBTOpEHHE 10 [ BbrumcisaTh 3HaYEHHS BRIpaKeHui, cofepskanux [KoutponeHast  https://resh.edu.ru/subject/less
OCHOBHBIX TOHATHI H HaTypaJbHbIC YHCIIa, OOBIKHOBEHHBIC paboTa; on/7789/start/266057/
METOJIOB Kypca 5 ITeCSITHYHbIE IPOOH, BBITIOHSTH
Kiacca, 00001eHe MpeoOpa3oBaHUs YHCEIT;
BHAHMIA IBeIOMpaTh Crioco0 CpaBHEHUS YUCEII,
BBIYUCIICHHH, IPUMEHSITh CBOWCTBA
aprupMETUYECKUX ACHCTBUHN IS
[pallMOHAJIU3alIUHA BBIUUCIICHUH;
OCyIIECTBIISATh CAMOKOHTPOIIb BBITIOHIEMBIX
mercTBUi U
CaMOIPOBEPKY pe3yIbTaTa BEIYHCIICHUIA;




IPemaTh 3a1aun U3 peanbHOM KU3HU, TPUMEHSTD
MaTeMaTH4YeCcKUe 3HaHUA Ui PELIeHUs 3a/1ad U3
IMpyrux y4eOHBIX MpeaMeToB; PemaTs 3aqaun
[pa3HBIMH CTI0OCO0aMH, CPaBHUBATH CITOCOOBI
peLeHns 3a1a49H, BBIOMpATh PalliOHATBHBIN

croco0;

MToro no pasgeny:

O01Iee KOJIHIECTBO
YaCoB IO MporpamMme
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INOYPOYHOE IINTAHUPOBAHUE MATEMATHKA 5 KJIACC

KoanuecTBo 4acoB

No JlaTa Bunel, GpopMsl
Tema ypoka KOHTPOJIbHbIE | IPAKTHYECKHe
n/n BCEro U3yYeHUs] [KOHTPOJIs
padoThI padoThI
1.  [lecsaTn4nas cucreMa 3alucH HaTypalbHbBIX yncel. Pumckas 1 0 0
HyMepanus
2.  |Pan HaTypanbHBIX YHCeN 1 0 0
3.  [Psg HaTypambHBIX YMCET 1 0 0
4.  HarypanbHblii psia 1 0 0
5.  [HarypanbHslii psia 1 0 0
6. [wucno 0 1 0 0
7. HartypanbHble uncia Ha KOOPJUHATHON MPSIMOM. 1 0 0
8.  [HarypanbHble yrcia Ha KOOPIUHATHOM MPSIMOIA. 1 0 0
9. [HarypasibHble 4nciIa Ha KOOPIUHATHOW IPSIMOM 1 0 0
10. |CpaBHeHHE HATYpaJIbHBIX YHCEN, CPAaBHEHHE HATYPAIHHBIX YHCEI C 1 0 0
HYJIeM, CIIOCOOBI CPaBHEHMS
11. |OkpyrieHue HaTypajlbHBIX YUCEI 1 0 0
12. |KonTponbHas pabota 1 1 0 KontpomnbHas pabota
13. |CrosxeHune HATYpaJbHBIX YHCEN, CBOWCTBO HYJIS TIPU CIOKEHUH 1 0 0
14. |CrnosxeHre MHOTO3HAYHBIX HATYPATbHBIX YHCEI 1 0 0
15. |BbluntaHue HaTYpaJbHBIX YHCEN, KaK JeiicTBUe, oOpaTHOE 1 0 0
CJI0’KEHUIO
16. |BbluntaHre MHOTO3HAYHBIX HATYPAJIbHBIX YHCENT 1 0 0
17. |YMHOXeHHE HATYpaJIbHBIX YHCEI 1 0 0
18. |[YMHOXXeHHE MHOTO3HAYHBIX HATYPAIBbHBIX YHCEI 1 0 0
19. |lenenue HaTypaJIbHBIX YHCENT 1 0 0
20. |Jlenenue MHOTO3HAUHBIX HATYpaTbHBIX YUCEI 1 0 0




21.

CBolicTBa HYJIS IPU CIIOKEHUU U YMHOXEHUHU, CBOMCTBA €TMHUIIBI

1 0 0
[P YMHOXEHUU.
22. [lepemecTuTeNbHOE U COYETATEITHHOE CBOMCTBA CIIOKEHUS U 1 0 0
YMHOXKEHUS, paclpe/Ie/InTEIbHOE CBOMCTBO YMHOKEHUSI.
23. [[IepemecTUTENBHOE M COUETATEIBHOE CBOMCTBA CII0XKEHUS U 1 0 0
YMHOXKEHUS, paclipe/le/InTeIbHOE CBOMCTBO YMHOXKEHUS.
24. [KonTtpoapHas pabora 1 1 0 KontpospHas padota
25. JlenuTenu HaTYpaNbHOTO YKCIA, PA3JIOKEHHE HA MHOXKUTEIN 1 0 0
26. [KpaTHble HATYpAJIILHOTO YKCIIA, PA3JIO’KEHHE HA MHOXKUTEIN 1 0 0
27. |[leneHue ¢ OCTaTKOM. 1 0 0
28. |[leineHue ¢ OCTaTKOM. 1 0 0
29. [[IpocThie U COCTaBHBIE YKCIIA 1 0 0
30. [[IpocThie U cOCTaBHBIEC YHCTIA. 1 0 0
31. [[Ipusnaku nenenwus Ha 2,5,10 1 0 0
32. [[Ipusnaku nenenus Ha 3,9 1 0 0
33. [[Ipusnaku nenenus Ha 2,5,10,3,9 1 0 0
34. (CteneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alkCh YUCIa B BUAE CYMMBI 1 0 0
Pa3psAIHBIX ClaraeMbIX
35. (CTemneHb ¢ HaTYypaJTbHBIM TIOKa3aTeleM. 3aluch YHCia B BUAE CyMMBI 1 0 0
Pa3pAIHBIX ClaraeMbIX
36. (CTemneHb ¢ HaTypaJbHBIM MOKa3aTeleM. 3anKch YUcia B BUAE CyMMBI 1 0 0
Pa3psAIHBIX ClIaraeMbIX
37. [HucnoBble BbIpaXKEHUS; MOPSAAOK AelcTBUil. Vcnonb30Banue npu
BBIYUCIICHUSX IEPEMECTUTENILHOTO U CO‘IGTZITGJ‘IBHOI:O CBOWCTB 1 0 0
CIIO’KEHUS M YMHOKEHUS, PacIIpeIeInTEIbHOTO CBOMCTBA
YMHOKEHHS
38. [HucioBble BRIpXESHHUS; TOPSAOK ACUCTBUI. Vconbp30BaHue pu
BBIYUCIICHHUSIX IEPEMECTUTENHLHOIO M COUETATEIbHOTIO CBOMCTB 1 0 0

CJIOKCHUA U YMHOKCHUS, PACIPCACIUTCIIBHOT'O CBOMCTBaA

YMHOKCHH A




39.

UucnoBble BeIpakKeHUs; TOPSIAOK AeHCTBUI. Mcrionp30BaHue Mpu
BBIUMCICHUSIX IEPEMECTUTEIBHOIO U COYETATEILHOTO CBONCTB

CJIO’KEHUS U YMHOKEHUS, pPaclpeIeInTEIbHOTO CBOMCTBA 1 0 0
YMHOKEHHS
40. |Pemrenue TEKCTOBBIX 33aJa4 Ha Bce apupMETUYECKUE NeHCTBUS, HA 1 0 0
NBIDKCHNE U TIOKYITKA
41. |Pemienue TEKCTOBBIX 337a4 Ha Bce apudMeTHyeckue NeiicTBus, Ha 1 0 0
NBIDKCHNE U TIOKYITKA
42. |PemieHue TEKCTOBBIX 3a/1a4 HA BCe apuPMeTHUECKUEe ACUCTBHS, Ha 1 0 0
ITBIDKEHUE U TIOKYTIKH
43. KonrponbHas pabora 1 1 0 KoHnTponbHas padota
44. | Touka, mpsimasi, OTPE30K, JyY. 1 0 0
45.  Ulomanas. 1 0 0
46. |M3mepeHue [UTMHBI OTPE3Ka, METPHUECKUE SMHUIIBI H3MEPEHUS 1 0 0
TUTHHBL.
47. |M3mepeHue IUTMHBI OTPE3Ka, METPHUECKUE SMHHIIBI H3MEPEHUS 1 0 0
TUTHHBL.
48.  |OKpYXHOCTb U KPYT. 1 0 0
49. [Ipaktuyeckas pabdora «IlocTpoeHue y30pa U3 OKpy>KHOCTE. 1 0 1 ITpakTuyeckas pabora
50. [Vrom. 1 0 0
51. [[IpsMoii, OCTpBIH, TyNOW U pa3BEPHYTHIN YIIIBL. 1 0 0
52. |[3mepenue yrios. 1 0 0
53. [3mepenue yrios. 1 0 0
54. [[Ipaktuueckas padora «Iloctpoenue yrinos» IlpakTuyeckas pabora 1 0 1 ITpakTuyeckas pabora
«I[TocTpoenue yrio»
55. |KoHTpoabHas pabora 1 1 0 KonTponbHas pabota
56. |[Ipo0s. [IpencraBneHue o ApodH Kak criocoOe 3arrcH 9acTh 1 0 0
BEJTMYMHBI
57. [Ipo6s. OOBIKHOBEHHBIE APOOH. 1 0 0
58. [[IpaBuibHbIE U HETIPaBUIbHBIE IPOOH. 1 0 0




59. [[IpaBuibHBIC U HETIPABWIbHBIC APOOH. 1 0 0

60. [IpaBwibHBIC U HETIPaBWIbHBIE IpoOu. M300pakenue apobeit 1 0 0
TOYKaMH Ha YUCIOBOU MPSIMOIA.

61. [IpaBwibHBIC U HETIPaBWIbHBIE IpoOu. M300pakenue apobeit 1 0 0
TOYKaMU Ha YHCIIOBOM MPSIMOIA.

62. |OcHoBHOE cBOICTBO apoOu. CokpaiieHue apooei 1 0 0

63. |OcHoBHOE cBOICTBO apoOu. CokpaiieHue apooei 1 0 0

64. |OcHoBHOE CBOCTBO Apodu. CokparieHue ApooOei. 1 0 0

65. |OcHoBHOe cBOHCTBO ApoOu. [IpuBeneHue qpodu K HOBOMY 1 0 0
BHAMEHATEIIO.

66. |OcHoBHOE cBOIcTBO Apodu. [IpuBenenue npodu Kk HOBOMY 1 0 0
BHAMEHATEIIO.

67. |CpaBHeHue apoOei. 1 0 0

68. |CpaBHeHue apoOei. 1 0 0

69. |CpaBHeHue apoOei. 1 0 0

70. |CpaBHeHue apoOei. 1 0 0

71. [KonTpoabHas pabora 1 1 0 KontposbpHas padota

72. |CrnokeHue U BRIYUTaHHE OOBIKHOBEHHBIX JIPOOEH ¢ OIMHAKOBBIMU 1 0 0
BHAMEHATEIISIMH

73. (CnoxeHue W BEIYUTaHWE OOBIKHOBEHHBIX JPOOEH ¢ OJJMHAKOBBIMHA 1 0 0
BHAMEHATEeIISIMH

74. |CrnokeHue U BBIYUTaHHE OOBIKHOBEHHBIX JIPOOEH ¢ OJIMHAKOBBIMU 1 0 0
BHAMEHATeIsIMU

75. (CnoxeHue U BEIYUTaHUE OOBIKHOBEHHBIX JAp0o0eii ¢ pa3HbIMU 1 0 0
BHaMEHATEIISIMH

76. |(CrnoxeHWe W BEIYUTaHHWE OOBIKHOBEHHBIX JPOOEH ¢ pa3HBIMU 1 0 0
BHAMEHaTEIISIMH

77. |(CnoxeHue U BEIYUTaHUE OOBIKHOBEHHBIX JApO0eii ¢ pa3HbIMU 1 0 0
BHAMEHATEeISIMU

78. (CwmemanHas apoOsk. [lepeBos cMeranHoe ApoOH B HEMPABUIBHYIO 1 0 0




MpOOK.

79. |CmemanHas 1poOsb. [lepeBoa HenpaBWIBHON APOOU B CMEIIAHHYIO. 1 0 0
80. |CiiokeHHEe CMENIaHHBIX Apobei 1 0 0
81. |CiiokeHHEe CMENIaHHBIX Apobei 1 0 0
82. [BbrrunTaHNE CMEIIAHHBIX APOOCH 1 0 0
83. [BbrlunTaHNE CMEIIAHHBIX APOOCH 1 0 0
84. [KonrtpomabHas pabora 1 1 0 KontpomnsHas pabora
85. [YMHOXeHue 0OBIKHOBEHHOM ApOOU Ha HATYpaIbHOE YHCIIO 1 0 0
86. [YMHOXeHuEe 0OBIKHOBEHHOM APOOU Ha HATYypaIbHOE YHCIIO 1 0 0
87. |[YMHOXEHHE OOBIKHOBEHHBIX JIpo0ei 1 0 0
88. [B3ammHO oOpaTHBIC YKCITA 1 0 0
89. |leneHne 0OBIKHOBEHHOH IpoOU Ha HATYpaJIbHOE YHCIIO 1 0 0
90. |[[enenue OOBIKHOBEHHBIX IPOOCi 1 0 0
01. |lenenue 0OBIKHOBEHHBIX APOOCH 1 0 0
02. |PemeHue TEKCTOBBIX 3aj1a4, cojepxamux apoou. Haxoxnenue 1 0 0
HMaCTH OT IIEJIOTO
03. |PemeHue TEKCTOBBIX 33/1a4, CoaepxKamux Apoou. Beruncienne 1 0 0
ImpoOu OT uncia
04. |PemenHue TEKCTOBBIX 33ja4, CoJepKanux apoou. Haxoxaenue 1 0 0
[IEJIOTO IO €T0 YaCTH
05. |PemieHue TEKCTOBBIX 33/a4, cofepxamux Apoou. Beruncienne 1 0 0
gKCcIa [0 JaHHOMY 3HAY€HUIO ero JIpoou
06. |OcHOBHBIC 3371291 HA JIPOOH 1 0 0
Q7. |(OcHOBHBIE 3a/1a4H HA IPOOH 1 0 0
08. |OcHoBHBIC 3371291 Ha JIPOOH 1 0 0
99. |OcHoBHBIE 3371241 HA APOOH 1 0 0
100. [[IpumeneHue OYKB Ul 3aMIMCU MaTEMATUYECKUX BBIPAKECHUN U 1 0 0
MpeIOKEHUH
101. [[IpumeneHue OYKB IS 3aITMCH MaTEMATUICCKUX BBIPAKCHHUN U 1 0 0

MPEII0KEHU I




102.

[Ipumenenue OYKB JI1s 3aITUCH MaTEMaTUYECKUX BBIPAKEHUH U

. 1 0 0
MpeI0KEHU N
103. | KontponsHas pabora 1 1 0 KontpomnsHas pabora
104. | MHOTOYTrOJIbHHUKH 1 0 0
105. |YeTpIpEXyrodbHUK, MPSIMOYTOIBHUK, KBAPAT U UX CBONCTBA 1 0 0
106. |YeTpIpEXyrodbHUK, MPIMOYTOIBHUK, KBAPAT U UX CBONCTBA 1 0 0
107. | IIpaktuyeckas padora «IlocTpoenue npsiMOyrojabHHUKa C 1 0 1 [TpakTuyeckas pabora
BaJJaHHBIMH CTOPOHAMH Ha HETMHOBAHHOM Oymarey.
108. [TpeyronbHUK. 1 0 0
109. |Ilnomans 1 mepuMeTp NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB,
COCTaBIICHHBIX U3 MPSIMOYTOJIbHUKOB, €IMHULIBI U3MEPEHUS 1 0 0
MUIOMIA/IH.
110. |Ilnomans ¥ mepuMeTp NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, €TUHHIIBI H3MEPEHUS 1 0 0
TUTOILA/IH.
111. | [lepumeTp MHOTOYTOJIHHHKA. 1 0 0
112. |IlepumeTp MHOTOYTOJBHUKA. 1 0 0
113. | KontponbHas pabota 1 1 0 KontpomnbHas pabora
114. | JecsatuyHas 3anmuch Apodeit. UTeHue u 3anmuch JeCATUIHBIX ApoOeit 1 0 0
115. | JecsatuyHas 3anmuch Apodeit. UTeHue u 3amuch JeCATUIHBIX ApoOeit 1 0 0
116. |JlecaTtuunas 3anuch qpooeid. M300paxeHue IecITHIHON TpoOu Ha 1 0 0
HMHCIIOBOH MpsiMOi
117. | decatuunas 3anuch apoodeit 1 0 0
118. | lecsatuunas 3anuch apooeit 1 0 0
119. | CpaBHEeHHE IECATHUHBIX IPOOCH. 1 0 0
120. | CpaBHEHHE ICCATHUHBIX IPOOCH. 1 0 0
121. |CpaBHeHHE JECATUYHBIX JPOOCH. 1 0 0
122. | CnoxxeHue U BBIYUTAHHUE JECATUYHBIX ApOOEH ¢ HaTypalbHBIMU 1 0 0
YqHCIaMU
123. |CnoxeHue U BEIYUTAHUE ICCATUIHBIX IPOOeH 1 0 0




124. | CnoxeHue U BBIYUTAHHUE IECATUYHBIX Tpo0ei 1
125. [YMHOXeHHE AECATUYHBIX Ipo0eii Ha HaTypajbHbIE YUCIIa 1
126. [YMHOXEHHE AECATUYHBIX Ipo0eii Ha HaTypajbHbIE YUCIIa 1

127.

YMHOxkeHue aecaTuuHbIx apooeit na 10,100,...u 1.1. u va 0,1,0,01 u
.1

128.

YMHOXEHUE ACCATUIHBIX APOOCH

129.

Jlenenue necaTUYHBIX ApoOei HA HATypaIbHBIC YHUCTA

0 0
0 0
0 0
1 0 0
1 0 0
1 0 0
130. [lenenue necATHYHBIX APOOEH HA HATYpAIbHBIC YHCIIA 1 0 0
131. |denenne necsatuunbix Apodeit Ha 10,100,...u T.4. m Ha 0,1,0,01 u T.1 1 0 0
132. | lenenue necATUUHBIX IpoOei 1 0 0
133. |OkpyrieHue AecATUYHBIX ApoOeit 1 0 0
134. | OxpyrieHue JecATUIHBIX APOOeit 1 0 0
135. | KontponsHas pabora 1 1 0 KontponsHast pabora
136. |OkpyriieHue aecITUYHBIX Apo0eit 1 0 0
137. | Pemenue TeKCTOBBIX 3aj1a4, COACPIKAITUX JIPOOH. 1 0 0
138. | Pemenne TeKCTOBBIX 3aj1a4, COACPIKAITUX IPOOH. 1 0 0
139. |PemreHne TEKCTOBBIX 3a/1a4, COJICPIKAMIUX IPOOH. 1 0 0
140. |PenreHne TEKCTOBBIX 3a/1a4, COJICPKAMIUX JIPOOH. 1 0 0
141. | Permmenune TEKCTOBBIX 3a/1ad, COACPIKAIINX IPOOH. 1 0 0
142. | PemeHue TEKCTOBBIX 3aJ]1ay, COAEPIKAIMX JIPOOH. 1 0 0
143. | PemeHue TeKCTOBBIX 3aJ1ay, COAEPIKAILMX IPOOH. 1 0 0
144. |PenreHne TEKCTOBBIX 3a/1a4, COJICPIKAMIUX JIPOOH. 1 0 0
145. | OcHOBHEIC 3a/1a4¥ HA IPOOH. 1 0 0
146. | OcHOBHEBIC 3314 HA IPOOH. 1 0 0
147. | OcHOBHBIE 3a71a4u HAa APOOH. 1 0 0
148. | OcHOBHBIE 3a71auu HA APOOH. 1 0 0
149. | OcHOBHEBIC 33,14 HA IPOOH. 1 0 0
150. | OcHOBHEBIC 33,139 Ha IPOOH. 1 0 0
151. |KontponbHas paboTa 1 1 0 KonTponbHas pabora




152. | MHOTOrpaHHUKH. 1 0 0
153. [M300pakeHre MHOTOTPAaHHUKOB. 1 0 0
154. [M300paxeHne MHOTOTPAaHHUKOB. 1 0 0
155. Monenu npoCcTpaHCTBEHHBIX TEIL. 1 0 0
156. |[IpssMoyToNBHBIN MapajuieenuIe, Kyo. 1 0 0
157. | Pa3BépTku KyOa u mapajuienenumneaa 1 0 0
158. | [IpakTuyeckas pabora «Pa3BépTka KyOay. 1 0 1 [TpakTuyeckas pabora
159. |O6BéM Kyba, IPSIMOYTOJIILHOTO TapaslIeIeHIe 1A 1 0 0
160. | KontponsHas pabora 1 1 0 KontpomnsHas pabora
161. |IloBropenue u o6oOmIeHue. JleiicTBUS ¢ HATypalIbHBIMU YHCIaAMH 1 0 0
162. |IloBTropenue u o6oOueHrne. YnucnoBbie U OyKBEHHBIC BBIPAKECHHUS,
MOPSIOK ACHCTBHIA, UCTIOIb30BaHUE CKOOOK. YTIpOIIeHHe 1 0 0
BBIPAKECHUN
163. |IloBTrOopenue u o6obmeHne. OKpyriieHne HATypaIbHBIX YHCEI, 1 0 0
IMeCATUYHBIX Tpo0eit
164. |[ToBTopeHue u o6o6menrne. OOBIKHOBEHHBIE IPOOH 1 0 0
165. |IToBTOpenue u o6o0mEeHre. PerneHne TeKCTOBBIX 3a/1a4, 1 0 0
conepxanux Apoou. OCHOBHBIE 3aJjauu Ha APOOH
166. |[ToBropenue u o6o0meHue. Perenne TeKCTOBBIX 33129 Ha 1 0 0
IBUKEHHE, TOKYTIKH, padoTy
167. [MroroBas KOHTpoJbHAs paboTa 1 1 0 KontpomnbHas pabota
168. |[loBTopenue u o0o0IIeHHE. YMHOKEHNE U JIEJIEHHE JeCATUYHbIX 1 0 0
npo0eit
169. | [ToBropenue u o6o0mIeHNE. Perienne TeKCTOBBIX 33a/1a4 C 1 0 0
NpPaKTUYECKUM COJICPKaHUEM
170. | [ToBropenue u o6o0mIeHNE. Perenne TeKCTOBBIX 3a/1a4 C 1 0 0
NpPaKTUIECKUM COJICpKaHUEM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12 4




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Maremaruka. 5 Kiacc: ydeOHUK JyuTsi 001ieo0pa3oBaTebHbIX opranu3anuii: B 2 4./ H. 5.

Bunenkun, B.1. )Koxos, A.C. [1IBapuOypa. — M.: O01iecTBO ¢ OrpaHU4EHHON OTBETCTBEHHOCTBIO
"UOILl Muemosuna", 2021.

2. YecnokoB A.C., HemkoB K.M. /lunaktuueckue matepuansl o MaTeMartuke S kiace. — M.:
N3narenbctBo "AkaneMkHura/yueOHuk", 2022.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. XXoxos B.1. Matematuueckuii TpeHaxkep. 5 kiacc: IlocoOue uist yuutens u ydgammxcsi. — M.
WMznarennctBo "MHemo3una". 2021

2. YecnokoB A.C., HemkoB K.W. /lunaktuueckue Matepuaisl o MaTeMaTuke 5 kiace. — M.:
WznarenscTBo "Akagemkaura/yqeOHuK", 2022.

3.. Pygnuukas B.H. Tectsl no matematuke. 5 knacc. — M.: U3narensctBo "Ok3amen". 2022

4. ITonosa A.II. [Toypounslie pa3paboTku 1o MareMaTuke. 5 kiacc — M.: MI3garenscTBo
"BAKOQO", 2021

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Matemaruka. Martematuka 5 kiiacc ®I'AOY AIIO «Axkanemus npocsemenust Poccumn»
Tpenaxep «O6sako 3HaHu» Matematuka 5 ki1acc. OOO «PuzukonJIad»

Kypc ypokos no marematuke 5 kiacc. OOO «MMHTEPJIA»
http://school-collection.edu.ru

https://uchi.ru/
https://skysmart.ru/

https://www.nes.ru/
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OLHEHOYHBIE MATEPUAJIBI 5§ KJTACC
Onenounsie paboTsl B3aThl U3 KHUTH A. C. UecHokos, K. . HemkoB. Jlunaktudyeckue
Marepuabl o MaTeMaTuke. 5 kiaacc. — M.: AkanemkHura/Yyeonuk, 2022.
Kpurepun oueHuBaHusi KOHTPOJbHBIX PadoT.
BoeruncianreabHble 3aJaHUSA
1. IIpumep 1o neicTBUsAM.

BepHbIi1 OpsAI0K JEHCTBUNM U BCE BBIYUCIICHUS BBIIIOJIHEHBI BEPHO. 20

BepHblii nops10K A€HCTBUM, TONYyLIEHA OJHA BHIYMCIUTENbHAS OIINOKA U C YUETOM 16
3TOM OLIMOKHU pelIeHne J0BEIEHO 10 KOHLA BEPHO.

2. Ecnmu B 3a1aHuC€ COCTOUT U3 HCCKOJIBKUX ITPUMEPOB, TO Ka)KI[BIﬁ IIpUMEP OLICHUBACTCA B 16.

TexcroBble 3axaumn.

Pemenue mo060# TEKCTOBOM 331a4M BKIIIOYAET JIOTUKY PEIICHUS 33/1a4H U TEXHUKY PELICHUs
(BBIUMCIMTENbHAS YacTh). K TornyeckuM ommodKaM OTHOCSTCS HEBEPHBIN BBIOOP apr(PMETHIECKUX
NENCTBUIM, HAPYIIIEHHUS MTOCJIeI0BATEILHOCTH ACHCTBUM (ITPH pelIeHUH 3a1a4 B 2-3) 1elCTBUS,
HEBEPHOE COCTABJICHUE YPABHEHUSI, HEBEPHOE COCTABJICHHUE BHIPAKEHUS. Y Ualuecs MOTyT 110
KEJIaHUIO UCIIOJIb30BaTh MIPU PEIICHUH 3a7aui KPaTKYIO 3alUCh YCIOBUS UM CXEMY, OJTHAKO
OLICHHUBATh HY)KHO UMEHHO PElICHHE 3aJIaUH.

BepHa JIOTMKa pCICHUs, HCT BBIYUCIUTCIIbHBIX OI_HI/I6OK, BCC CAMHUIIBI U3MCPCHUA 20
3alrMcCaHbl BEPHO. Ecnu 3amaga peuicHa 1mo IlGﬁCTBI/I?[M, TO MPUBCACHLI ITOACHCHUSA K
HuM. Eciin cocraBiieHo YpaBHCHHE, TO 3allMCaHO, YTO B34JIM 3a X. 3amnucaH OTBET.

Bepna noruka pemienus, JomyIieHa 0/1Ha BBIYUCIUTENIbHAS OIINOKA U ¢ y4€TOM ITOU 16
OLIMOKY pEeLIeHHE JOBEICHO /10 KOHIIa BEPHO.

CocraBiieHO BCPHO YPABHCHUC, HO HECT 06’L$ICHCHI/IH, YTO B3SUIH 34 X W/UJIN HE 3aIUCcaH 16
OTBCT 3aaa4u.

Bepha noruka perieHusi, HeT BEIYUCIUTEIbHBIX OIMOOK, HO HET MOSCHEHUM K 16
JNEWCTBUAM 3aJ1a4d W HE HAMMCAH OTBET.

YpaBHeHus.

BepHa JIOTUKa pCUICHU, HCT BBIYNUCIIMTCIIbHBIX OIIMOOK 20

BepHa soruka pemieHus, J0MyIieHa OJJHa BEIYUCIIUTENIbHAS OIIMOKA U ¢ y4EToM 3Tol | 10
OIIMOKH PEIICHNE JIOBEICHO JI0 KOHIIA BEPHO.

BepHoe pelrenne, He 3anucaH OTBET, UM HE BBINOJHEHA ITPOBEPKA 10

3agaHus Ha ynopsao4eHue

Yucna npaBUIbHO paccTaBIIeHbI B MOPSAKE BO3pacTaHUS UM YObIBaHUS B 20
3aBHCHUMOCTH OT 3aJaHMsl.

JlomytieHa o/iHa ommOKa Py pacCTaBIEHUU YUCEI B MOPSIKE BO3PACTAHUS WIIN 16
y6I)IBaHI/I$[ B 3aBUCHUMOCTH OT 3aJaHUs.

ITpaBUIBHO BBIOJHEHO CPAaBHEHUE JIBYX YHCEIN, €CIIU 331aHUE 3aKJIF0YaI0Ch TOJBKO B | 10

CpaBHCHHHU 3TUX YUCEII.

Koopaunaruslii j1y4

BepHo BbIOpaH eIlMHUYHBINA OTPE30K U BCE TOUKH OTMEUEHBI BEPHO 20

OpHa 13 TOYeK OTMEYeHa HEBEPHO 16




