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1. Padouas mporpamma no yuyeOHomy npeamery «MaremaTuka»

Pabouass mporpamma mo ydeOHOMy mpeamery «MartemaTuka» (mpeaMeTHas
obnacth «MatemaTuka U MHGOPMATHKAY) (J1ajee COOTBETCTBEHHO — MpOrpaMma Imo
MaTeMaTWKe, MaTeMaTHhKa) BKIIOYAeT TMOSCHUTEIBHYIO 3alUCKy, COJEp>KaHue
oOy4eHHUsl, INTAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI IIPOTPAMMBI 110 MATEMATHKE.

[losicHuTenpHass 3amucKa OTpakaeT oOOIKMe LeTd W 33Ja4yd  U3Y4YCHUS
MaTEeMaTHKH, MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKKe MOAXOIbI K OTOOpY
COJIep KaHMs, K ONPEEICHUIO IIIaHUPYEMBIX PE3YJIbTATOB.

Copepxxannie 0OydeHHs PACKpPBIBAET COJAEpKATENbHBIC JIMHUU, KOTOPbHIE
npeaiaratoTes Juisi 0053aTeNIbHOTO U3YUYEHUS B KAKJIOM KJIAcCe HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusl.

[InanupyeMble pe3ysIbTaThl OCBOCHUS IIPOrPAMMBI I10 MaTEMATHUKE BKIIFOYAKOT
JUYHOCTHBIE, METAIPEIMETHbIE PE3yJIbTaThl 3a BECh NEPUOA OOy4YEHHsS] Ha YpPOBHE
OCHOBHOT'0 00I11€T0 00pa30BaHus, a TAKXKEe IPEIMETHbIE JOCTUKEHHS 00yUarolerocs
3a KaXKIbli IO 00yUYEeHHUS.

1.1. IosicHuTE/ILHAS 3aNIMCKA

PabGouas mnporpamma mno MaTemaTtuke, peanuszyemas [‘ocynapcTBEHHBIM
OroKeTHBIM OOpa3oBaTeNbHBIM yupexaeHueM KpacHomapckoro kpas «/lerckas
IIKOJIA-MHTEPHAT UCKYCCTB M Ka3zaubel KyabTypbl uM. B.I'. 3axapuenko» (nanee
cooTBeTcTBeHHO — IllK071a) Ha ypOBHE OCHOBHOIO 00111eTO 00pa30BaHUsl, COCTABICHA
B COOTBETCTBUM C (helnepanbHOM paboyel mporpaMMoil OCHOBHOTO —OOILEro
oOpazoBaHus 1o yueOHOMy npeamety «MaremaTtuka» (yrBepxkaeHa B coctaBe DOII
OOO mnpukazom MunucrepcTBa mnpocBenieHns Poccuiickonn @enepauuu  OT
18.05.2023 Ne 370), B ToM uucie tpedoBanusiMu, npeabsasisieMbiMu @I'OC O00) k
pe3ysbTaTaM OCBOEHHUS MPOTPaMMBbI 10 MATEMATHKE.

Cornmacao ®I'OC obywatonuecs 5-9 KIaccoB HM3y4dalOT €AWHBIA TMPEAMET
MaTeMaTrKa, KOTOpbIK B 7-9 Kilaccax uMeeT CBOM OCOOCHHOCTH.

[TpropuTeTHBIMH LIETIMU O0yUEHUSI MaTeMaTHKE B 5-6 Kilaccax SBIISIOTCS:

NpoAoKeHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHATUN (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), OOECHeuMBaIOIIUX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus 00ydaroInXCs;

pPa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OO0y4aromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUN, MHTEpeca K M3YUYEHUIO
MaTEeMaTUKH;

NoJIBeICHHE OOYy4YaloIIMXCSd HAa JOCTYHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOILIETO MUPA;

dopmupoBanre (YHKIMOHAJIBHOM MAaTeMaTH4eCKOM T'paMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYeCKHE OOBEKThl B PEATbHBIX JKU3HEHHBIX CHUTYaIUsX,
IPUMEHATH OCBOEHHBIE YMEHHUS ISl PELICHUs NMPAKTHKO-OPUEHTUPOBAHHBIX 3a]ad,
MHTEPHPETUPOBATh MOJYYEHHBIE PE3YJIbTATHl M OLICHUBATH UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

CornacHo yueOHOMY IUIaHy B 5-6 Kiaccax H3y4daeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIM BKJIIOYAeT apU(PMETHUECKUd MaTepuan u



HAIUSIIHYI0O TEOMETPHIO, a TakKe IMPOIMEACBTUUYECKNE CBEICHUS W3 alreOphl,
AJIEMEHTHI JJOTUKU U Hayayia ONMUCATEIbHOU CTaTUCTUKH.

Ha wusyuenue yuebHoro kypca «Marematuka» otBoautcs 340 4yacos: B 5
kiacce — 170 vacoB (5 yacoB B Hefeno), B 6 kiacce — 170 gacoB (5 4acoB B HEZEINIO).

B 7-9 knaccax wuHTerpauus npeaMeToB «Anredpa», «l'eomerpus» u
«BepoATHOCTh M CTAaTUCTHKA» CTAHOBUTCA TIIyOXke. AsreOpa sIBISETCS OJHUM U3
OMOPHBIX KypCOB OCHOBHOTO OOIIEr0 00pa3oBaHusi, €€ OCBOEHHWE HEOOXOIUMO IS
MPOJIOJDKEHNST O00pa3oBaHWS W B TIOBCETHEBHOW JKM3HU. M3ydeHume anreOpsl
oOecrieunBaeT  pa3BUTHE  yMEHHUS  HAOmOMaTh,  CpaBHWBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUS W BBIBOJBI, (OPMYIHPOBATH
yrBepkaeHnus. OcBoeHHe Kypca anreOpsl 0O0ecredymBaeT Pa3BUTHE JIOTHUECKOTO
MBIIIICHNAS OOYYalOIUXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxzieHus, o0O0OIeHHEe M KOHKPETH3allMi0, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeArnoyaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSTEIBHOU
NESATEILHOCTH O0yYaroIIUXCsl, MOATOMY CaMOCTOSITEIbHOE pPEIICHUE 3a/1ay SBIISECTCS
peanu3anuein esTeIbHOCTHOTO MPUHITUIIA 00yYeHUSI.

Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHus y4deOHBIM  MaTepuan
IpyNnupyercs BOKPYr pallMOHAIBHBIX BbIpakKeHU. Ajredpa JIeMOHCTPUPYET
3HAUCHUE MAaTEMATUKH KaK S3bIKa JIJIsi MOCTPOCHHUS MaTEMaTUYeCKUX MOJIEeH,
OMMCaAHUS TMPOIECCOB M SIBIIEHUM peasibHOro mupa. B 3agaum oOydeHus anredpe
BXOMAT  TaKXke  JanbHEHIIee  pa3BUTHE  aTOPUTMHUYCCKOTO  MBIIUICHHSI,
HEOOXOJMMOTr0, B YaCTHOCTH, JIJII OCBOCHHUS Kypca WH(DOPMATHKH, W OBJIAJICHUC
HaBBIKAMH JIEAYKTUBHBIX paccykaeHuid. [IpeoOpa3zoBanne CHUMBONBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpAXKEHHUs, CIOCOOHOCTEHM K MaTeMaTHU4YeCKOMY
TBOPYECTRY.

Ha wusydenme ydeOHOro Kypca «AnreOpa» B paMKax H3Y4YeHUS TpeaMeTra
«Maremartuka» otBogutcs 306 gacoB: B 7 kinacce — 102 ygaca (3 gaca B Hefieno), B 8
kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 yaca (3 yaca B HeZelio).

['eomeTpuss Kak OJWH W3 OCHOBHBIX PAa3JeIOB MIKOJIHHOW MAaTEMAaTHKH,
UMEIOIINIA CBOCH IIeNIbI0 00€CTeunTh WM3Yy4YeHHUE CBOWCTB M pa3MepoB GUTYp, UX
OTHOIIIECHUH ¥ B3aMMHOE PACIIOJIOKEHHUE, ONUPAETCS HA JOTHIECKYIO, JOKA3aTeIbHYIO
muHuto. L[eHHOCTh M3y4YeHUs: TEOMETPUN Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus
3aKJTF0YACTCSd B TOM, 4YTO OOYYAOIIMKCS YYHUTCS MPOBOJIUTH JIOKA3aTeIbHBIC
pacCyXJICHHUs, CTPOUTH JIOTHYECKHE YMO3AKIIOYCHHS, JOKAa3blBaTh HWCTHHHBIC
YTBEP)KJICHUS U CTPOMTH KOHTPIPHMEPHI K JIOKHBIM, MPOBOJIUTE PACCYKIACHHUS «OT
MPOTUBHOTO», OTJIMYATh CBOWCTBA OT WPH3HAKOB, (OPMYIMPOBATH OOpaTHBIC
YTBEPKJICHUS.

Bropoii 1enpi0 u3yuyeHUs TEOMETPUU SIBIIAETCS HCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PENIEHWH KaK MaTeMaTHYEeCKUX, TaK W TMPaKTUYECKHUX 3ajad,
BCTPEYAIOINXCS B peasibHOM ®Ku3HA. OOyJarOIIUiiCcs JOIKEH HAyUYUThCS ONPEACIIUTD
TEOMETPUYECKYI0 (UTYpy, OMHCATh CJIOBAMU JIAHHBIN YEPTEX WIM PUCYHOK, HAUTH
TJIOMIAh 3€MEJTBHOTO YY9acTKa, PACCUYUTATh HEOOXOAUMYIO JIJTMHY OMTOBOJIOKOHHOTO



kabemns Wi Tpedyemble pa3Mephbl Tapaka JJIsi aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENbHAS JIMHUS B H3ydeHuH reomerpuu. [lpm pemienun 3amau
MPAKTUYECKOTO XapakTepa O0ydaroIIUiCs YUUTCS CTPOUTh MaTeMaTHUYECKUE MOJIEIH
pea’bHBIX KU3HEHHBIX CHUTyalldid, MPOBOJUTH BBIYKHCICHUS U  OILEHUBATH
aJICKBaTHOCTh MOJIYYEHHOTO pe3yJbTara.

Ha wu3yuenue yuebHOro xkypca «l'eomeTpus» B pamMkKax MpeaMmeTa
«Marematuka» otBoautcs 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HeJeli0), B 8
KJ1acce — 68 JacoB (2 4aca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO)

B coBpemeHHOM mH(PPOBOM MHpE BEPOSTHOCTh W CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKU 3PCHUS MPAKTHUYCCKUX MPUIOKEHUHN, TaK U
UX poJii B 0Opa3oBaHUHU, HEOOXOAMMOM KaxjoMy 4esioBeKy. Bo3pacraer umciio
npodeccuil, Ipu OBIaJACHUU KOTOPBIMU TpeOyeTcsi Xopoias 6a3oBasi MOATOTOBKA B
00JIacTU BEPOSITHOCTH M CTAaTUCTUKH, TaKas MOATOTOBKA Ba)KHA JIJIsi MPOJOJIKEHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodheCcCHOHANIbHON Kapbephl.

NMeHnHO 1o03TOMYy OCTpO BCTajJla HEOOXOAMMOCTb copmupoBarh y
oOy4Jaronmxcst (PyHKIIMOHAIbHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0sl B KauecTBE
HEOTHEMJIEMOM  COCTABJISIONIEH  yMEHHUE  BOCHPUHUMATh U KPUTHUYECKU
aHANMM3UPOBaTh MHGOPMAIINIO, TIPEACTABICHHYI0 B Pa3iU4HbIX (OopMax, MOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOTHX PpEAJbHBIX IIPOLIECCOB M  3aBUCUMOCTEM,
MIPOU3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce «MareMaTrhka» ¢ OCHOBHBIMH IPHUHIIUIIAMH
cbopa, aHanM3a U MPEJCTABICHUS JAHHBIX M3 Pa3IU4HbIX cep *KU3HU OOUIECTBA U
rocyJapcTBa MpuoOIaeT o0yyarImuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue
OCHOB KOMOWHATOPUKHU Pa3BUBAET HABBIKA OPTaHU3AIMU TIepedopa U MojicuéTa yucia
BApUAHTOB, B TOM YHUCJIE B MPUKIAIHBIX 3a/Ja4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co30aET MaTeMaTU4YEeCKUN (pyHIaMeHT AJjid (POPMUPOBAHMSI KOMIIETCHIIMM B
obnactTu MHGOPMATHKK W IUGPOBBIX TexHoJoruid. [Ipu M3ydeHUM CTATHCTHKU U
BEPOSITHOCTH 00OTaIIAOTCs MPECTABICHUSI O0OYYAIOIINXCS O COBPEMEHHON KapTHHE
MHUpa ¥ METOJIax ero uccieaoBaHus, GOPMHUPYETCS TOHUMAHUE POJIU CTATUCTUKU KaK
WCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMK W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

Ha wusydyenme yueOHOro Kypca «BeposSTHOCTP M CTAaTUCTHUKa» B paMKax
u3yueHus npeamera «Martematuka» otBoautca 102 yaca: B 7 kiacce — 34 yaca (1
yac B HeJel0), B 8 kiacce — 34 gaca (1 yac B Hezeno), B 9 knacce — 34 gaca (1 gac B
HEJIETTIO).

Takum o6pa3zom, B coorBercTBUM ¢ DOII OOO, o6miee YuCIO YacoB,
orBoAUMBIX [lIkosON I WM3ydeHHs MaTeMaTUKH Ha ypOBHE OCHOBHOI'O OOIIEro
oOpaszoBaHus, cocTaBiaser 952 wyaca (28 wyacoB oOmeld HeAEIbHON Y4eOHOM
Harpy3Kku), U3 HUX:

B 5 u 6 knaccax — 1o 170 gacoB (5 4acoB B HEAEIO)

B 7 1 9 knaccax — 1o 204 yaca (6 4acoB B HEJICJIIO)

2. CoaepxaHue 00y4eHHs

2.1 Conep:xanue o0yueHus B 5 KJjiacce.



Harypanbubie uncna v HyJb

Harypansnoe uymcno. Psg nHatypanbHbix uymcen. Yucmo 0. M3oOpakeHue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOM) MPSIMOA.

[To3unmonHas cucrema cyucieHusd. PumMckas Hymepanus Kak IpuMep
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTHUHas CuCTeMa CUUCIICHHUS.

CpaBHEHHE HATypalbHBIX YHUCEJ, CPABHEHHUE HATYPaJbHBIX YUCEN C HYJEM.
CrnocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CroxeHre HaTypaJbHBIX YHMCEN, CBOMCTBO HYJSl MPH CIOXKEHUU. Bbluntanue
KaK JIeCTBHE, OOPAaTHOE CIIOKEHHIO. YMHOXEHUE HATYPaJIbHBIX YHCEJ, CBOMCTBA
HYJIA U €IUHUIBI IPU YMHOXKEHHH. JleneHne Kak neicTBre, 00paTHOE YMHOKEHHUIO.
KommioHeHThl  neMcTBUM, CBs3b  Mexay Humu. [IpoBepka  pesynbTara
apupmeTrueckoro jgedctBus. llepemecTuTenbHOE U COYETATENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI U YMHOXXEHHUS, PACHPEICIUTEIBHOE CBOMCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3zoBanue OykB 711 0003HAUCHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apr(pMETUUYECKUX JTCUCTBUH.

JlenuTenn W KpaTHBIE 4YHWCIA, Pa3JIOKEHHE Ha MHOXuTenH. lIpocTteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHp ¢ HaTypaJlbHbIM [OKa3aTeJleM. 3alluCh YHCIA B BHUAE CYMMBI
pa3psIHBIX CIaraeMbiXx.

UucnoBoe BbIpakeHUE. DBplunciieHME 3HAYEHUM YHCIOBBIX BBIPAXKEHUU,
MOPSAIOK  BBINOJIHEHUS ~ AeWcTBUM.  Mcmonb3oBaHWE  TPU  BBIUYKMCIEHUSX
MEePEMECTUTENHLHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXKEHUS,
pacrpeeIuTeIbHOTO CBOMCTBA YMHOKEHUSI.

Hpobu

[IpencraBienne o JOpobM Kak CrocoOe 3amucu  4YacTH  BEJIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE U HemMpaBWiIbHbIE TpoOu. CMemanHas Ipoob,
MPEICTABIICHUE CMENIAaHHOW JIpoOW B BUJE HEMPABWIBHOW JAPOOW W BBIICIICHUE
I[eJI0N YacTW 4Yucia W3 HempaBWwiIbHOW npobu. M3o0paxeHue apoOeidt ToukamMu Ha
yucaoBoit npsimoii. OcHOBHOE cBOMCTBO Apodu. Cokparienue apooeit. [IpuBenenune
npobu k HoBOMY 3HameHaTeto. CpaBHeHHE TpoOeH.

CrnoxeHre W BBIUMTAHUE ApoOeil. YMHOKEHHE W JeNeHue JIpoOeid, B3auMHO
obOpatHble Apodu. HaxoxkaeHne 4acTu 1eI0ro U IeI0To 0 €ro YacTH.

Jlecatuunas 3anuch apoOeit. IlpeacraBneHue aecaTUUHOW ApoOU B BHUJE
OOBIKHOBEHHOU. M300paxeHue AeCSITUUHBIX Ipo0el TOYKAMH Ha YUCIOBOU MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernyeckue ACHUCTBUS C  JACCATHYHBIMU  JapoOsmu. OkpyriieHue
JECATUYHBIX APOOECH.

Pewienne TekcToBBIX 3a/1a4

Pemenne TekCTOBBIX 3amad  apudmeTHdecKuM  crmocobom.  Pemenue
JIOTUYECKUX 3ajad. PemeHue 3amad nepeObOpoM BCEX BO3MOKHBIX BapUAHTOB.
Hcnonp3oBanue mpu perieHuy 3aa4 TaOIHI] B CXEM.



Pemenne 3amau, comepkammx 3aBUCHMOCTH, CBS3BIBAIOIINE BEIWYHUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHHE, 1IEHA, KOJIMYECTBO, CTOUMOCTh. EJIMHUIIBI U3MEPEHUS:
Macchbl, 00bEMA, 1IEHbI, PACCTOSHUSA, BPEMEHH, CKOPOCTU. CBsi3b MEXKIY €IUHUIIAMU
U3MEPEHUS KaXKJA0W BEJTUUYUHBI.

Pelienre ocCHOBHBIX 3a71a4 Ha IpOOH.

[IpeacTaBienue NaHHBIX B BUE TaOIMI], CTOIOYATHIX JUATPAMM.

Harnsignas reomerpus

Harmsimaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, TWpsiMas,
OTPE30K, JIy4, yroj, JOMaHas, MHOTOYTOJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METPUYECKHUE €AWHUIIBI JUTMHBL. [[TMHA JIOMaHOHM, NEpUMETP
MHOT'OyTOJIbHUKA. I3MepeHune 1 MOCTPOCHUE YTIIOB C TOMOIIBIO TPAHCTIOPTHUPA.

Harnsinuele npencraBieHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxxenune ¢uryp, B TOoM umcie Ha kierdartoil Oymare. Iloctpoenue
KoH(pUrypanuii U3 4dacted mpsiMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare. Mcnionb30BaHie CBOMCTB CTOPOH U YTIIOB MPSIMOYT'OJIbHUKA, KBaJIpaTa.

[momans NpsIMOYTOJIbBHUKA W MHOTIOYIOJIBHMKOB, COCTABJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4ucjie (Quryp, m300pak€HHbIX Ha KJeT4yaTtod Oymare.
EnvHune! nsmepeHus miomanu.

Harnsimueie npencraBieHuss 0 MPOCTPAHCTBEHHBIX (PUTYpax: MPsIMOYTOIbHBIN
TapajvieIenuIie, KyO, MHOTOTPAHHUKH. N3obpaxenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTku kyba u mnapamenenunena. CoznaHue Mopenen
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TJIACTHJIMHA U APYTUX MaTEPUAJIOB).

O0BEM MNpSIMOYTOJILHOTO TMapajuiesnenunena, kyoa. EguHunbl u3MepeHus
o0BEMa.

2.2. Conep:xkanue o0yuenus B 6 Kjacce.

Harypanbnbie yucia

Apudmernueckre NIEHCTBUS C MHOTO3HAYHBIMUA HATypaJbHBIMH YHCIAMHU.
UwucoBbie BRIPKEHUS, TOPSAO0K JCHUCTBUH, UCTIOIb30BaHUE CKOOOK. Vcnonb3oBanue
IPA BBIYUCIICHUAX IEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB CIIOXKEHUS U
YMHOXEHUSI, paclpe/IeNUTEeIbHOTO CBOMCTBA YMHOKEHHS. OKpyTIIeHUE HATypaIbHBIX
YHUCEJI.

JlenuTenn v KpaTHBIE 4YMCIIa, HAUOOIBIINN OOLIMNA JEIUTeIh U HAaUMEHbIIICE
oO1uree kpaTHoe. [lenMMocTb CyMMBbI U pou3BeneHusl. [{ereHne ¢ oCTaTKOM.

Hpobu

OObIkHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue apooOeit.
CpaBHeHue U yrnopsiiounMBaHue aApodOeil. Pemenue 3amau Ha HaXOXACHHE YacTH OT
LEeJI0oro M UeJoro mo ero 4vactu. JIpoOHoe 4YuCiIo Kak pe3yJbTaT JAesIeHHs.
[IpencraBnenne NecATUIHOW APOOM B BHIE OOBIKHOBEHHOW APOOM W BO3MOKHOCTH
IpeCTaBlICHUs OOBIKHOBEHHOM NpoOu B BUAE AeCATUYHOU. JlecsaTuuHble Opodu u
MEeTpHYecKasi cuctemMa mep. ApudmeTrndeckue ASHCTBUS U YHUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.



OtHomienue. JlemeHne B JaHHOM OTHOIIEHWU. Macmrad, Mnponopus.
[IpuMeHeHne npoNopLMi IPY PELLICHUH 3aad.

ITonsiTne npoueHTa. BeluucieHye nporeHTa OT BEJIMYUHBl U BEJIMYUHBI 110 €€
IPOLEHTY. BplpaxeHne NpPOLEHTOB JECATHUYHBIMH JpoOsimu. Pemenue 3amad Ha
IIPOLICHTHI. BrIpakeHne OTHOLIEHUS BEJIMYUH B IIPOLIEHTAX.

ITonoxuTenbHbIE U OTPULIATEIIBLHBIE YNCTIA

[TonoxuTenbHble W OTpUUATENbHBIE uyncna. Llensie dmcna. Monyns 4wmcia,
FEOMETpUYECKasl MHTEpHperanus Moaysa uucia. HM3o0paxeHwe ducel Ha
KOOpJIMHATHOM  mpsMoil.  YucnoBble  npomMexyTku.  CpaBHEHHE  YHUCEIN.
ApudmeTnueckue JEHCTBHS C MOJOKUTETLHBIMU U OTPUIIATEIbHBIMU YHCIIAMHU.

[IpsmoyrosibHas cucremMa KOOPAMHAT HA IUIOCKOCTH. KOoopaWHATBl TOYKHM Ha
IJIOCKOCTH, adciucca U opauHara. Iloctpoenue Touek M GUryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

ByKkBEHHBIE BBIpaXKEHUS

[Ipumenenue OyKB JUIs 3aIIUCU MAaTEMaTUYECKUX BBIPAKECHUM U MPEIJI0KEHUM.
CpoiicTBa apupMeTH4yecKuX JAeUcTBUNA. bByKBEHHBIE BBIpaKEHUS M YHCIIOBBIE
IIOJICTAHOBKU. DBYKBEHHBIE pPAaBEHCTBA, HAXO0XKICHUE HEHU3BECTHOIO KOMIIOHECHTA.
®opmybl, GopMyIibl EpUMETPa U IUIOMIAM NPSAMOYTOJIbHUKA, KBajapaTa, o0béMa
napajuiesienumnena u Kyoa.

Pemenne TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 3agady  apudmeTHdeckuM  crocobom.  Pemenue
JIOTUYECKUX 3a1a4. Pemienne 3axau nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amay, coaepXamuyx 3aBUCUMOCTH, CBS3BIBAKOIIUX BEJIUYUHBI:
CKOPOCTbB, BPEMS, paCCTOSHUE, LIEHA, KOJUYECTBO, CTOUMOCTbD, IPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM palboThl. EQuHULBI M3MEpEHHs: MacChl, CTOUMOCTH, PACCTOSHMS,
BPEMEHH, CKOPOCTH. CBSI3b MEXKAY EAMHULIAMU U3MEPEHUS KaXKI0W BETUYNHBI.

Pemenne 3amay, cBA3aHHBIX C OTHOLLIEHUEM, ITPONOPLIMOHAIBHOCTBIO BEIIMYMH,
IPOLEHTaMH; pElIeHHe OCHOBHBIX 33]1a4 Ha APOOU U TPOLICHTHI.

Onenka M TNpUKUIKA, OKpyrieHue pesynbrara. CocraBieHHe OyKBEHHBIX
BBIPAKEHUH I10 YCJIOBUIO 3a7a4H.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Ta0naui W auarpamm. CronOuaTbie
JarpaMMBbl: YTEHHE U NTOCTpOeHUE. UTeHUE KPYTrOBbIX AUATPAMM.

Harnsingnas reometpust Harnsausie npencrasienust o Gurypax Ha IIOCKOCTH:
TOYKa, MpsAMasi, OTPE30K, JIy4, YyroJl, JIOMAaHasi, MHOTOYTI'OJIbHUK, YETBIPEXYTOJIbHUK,
TPEYTOJBHUK, OKPY’KHOCTb, KPYT.

B3anmHoe pacnonoxeHne ABYyX MNPSMBIX Ha IUJIOCKOCTH, MapajijlesibHbIE
NpsIMbIE, TIEPICHIUKYJIApHbIE MpsAMbIe. M3MepeHHe pacCTOSHUN: MEXAY JBYMS
TOYKaMHU, OT TOYKH JI0 IIPSIMOM, JUIMHA MapIIPyTa HAa KBaJAPAaTHOM CETKE.

N3mepeHnre W IOCTPOECHHE YIVIOB C IIOMOIIBK TpaHcnopthpa. Bunbl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSAMOYTOJIbHBIN, TYyHOYTOJIbHBIM,
paBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpAMOYrogbpHMK, KBaapar: HCIOJb30BAHME CBOMCTB CTOPOH,
yriaoB, nauaroHaneil. M3o0paxkeHne reoMeTpuuyeckux QUryp Ha HEIMHOBAHHOU



Oymare C HCHOJIb30BAaHUEM ULUPKYJsl, JIMHEWKH, YrOJbHUKA, TPAHCIOPTHPA.
[TocTpoeHus Ha KieTyaTon Oymare.

[lepumerp wmHOroyrosbHuka. [loHsiTue TIOmWEAAM  (GUTYPBI, €IUHUIIBI
u3Mepenus miomanu. [IpubmmkéHHoe uaMepenue mwiomaan Gpuryp, B ToM 4ucie Ha
KBajpatHOl ceTke. [lpubOnmxkéHHOE H3MEpEeHUe JUIMHBI OKPYXKHOCTH, IUIOIIAIN
Kpyra.

CummMeTpus: LieHTpallbHasi, OCEBAsl U 3€PKAJIbHASI CHMMETPHH.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsgasie npeacTaBieHrs 0 IPOCTPAHCTBEHHBIX (PUTypax: Mapaiesenumne,
KyO, Tmpu3Mma, NOHpaMuja, KOHYC, UWiauHAp, map u chepa. HM3o0pakenue
NPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPaHHUKOB, LUJIUHApPA U
koHyca. Co3naHue Mojeneil mpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru, HpOBOJIOKH,
IJIACTWIIMHA U JPYTUX MATEPUAJIOB).

[TonsTue 00bEMa, enuHUIBI U3MepeHHs 00béMa. OOBEM NPSIMOYTOJIBHOTO
napajienenumneaa, Kyoa.

2.3. Conep:xkanune o0yuenus B 7 Kjacce.

Anrebpa.

Uucna v BEIYUCICHUS

JpoOu OOBIKHOBEHHBIE U JECSATHUYHBIC, MEPEX0] OT OAHOW (OpMBI 3amucu
npobeit k gpyroi. IloHsThe paruMoHAIBLHOTO 4YHCJIA, 3aluCh, CpPaBHEHHE,
yOOpSAJOYMBAHUE  pPALMOHAIBHBIX  4YHcel.  ApudMerhyeckue  JEHUCTBHUS  C
palMoOHAIIbHBIMU uYKciIaMu. PenieHue 3amay U3 peanbHOW NPAKTUKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypajdbHBIM IIOKa3aTeJeM: oOMNpeaeieHue, Mpeodpa3oBaHue
BBIPDAKEHUI HAa OCHOBE OIpPEAENICHMS, 3aIUCh OO0JIbIIMX yucen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BHUJE IpoOM W ApoOM B BUIE MPOLEHTOB. TpuU OCHOBHBIE 3a/aud Ha
MPOIIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpyumeHeHne TNPU3HAKOB  JEIUMOCTH, Pa3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YHCEIL.

Peanbubie  3aBucMMOCTH, B TOM  4HCIe TpsMas W oOpaTHas
IPONOPILIMOHAIBHOCTH.

AnreOpandeckre BEIPKCHUS

IlepeMeHHBIE, YMCIOBOE 3HAYCHHUE BBIPAXKEHUS C NMEpPEMEHHOM. JlomycTthumbie
3HauUeHHUA NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX]y BEJIMYMHAMHU B BHJIE
dbopmynbl. Beruucinenus no gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHHIH,
TOXKJIECTBEHHO  paBHbIE  BBIPAKEHMS, TMpaBWjia MpeoOpa3oBaHUs CYMM H
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS TOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrowieHbl. CteneHb MHOrowieHa. CloXeHue, BBIUUTAHUE,
YMHOKEHHE MHOTOYJIEHOB. DPOPMYJIbI COKPAILIEHHOIO YMHOKEHHS: KBaAPaT CyMMBI U
KkBajapar pasHoctd. Dopmyna pa3sHOCTH KBaapaToB. Pa3nokeHne MHOrO4YJIEHOB Ha
MHOHUTEIIH.

YpaBHEHUS 1 HEPABEHCTBA



VYpaBHeHHe, KOpPEHb YpaBHEHHs, TMpaBuja MpeoOpa3oBaHUs YpaBHEHMUS,
PaBHOCWJIBHOCTh YPaBHEHU.

JluHerHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHUCJIO KOPHEW JIMHEMHOIO
YpaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUH. COCTaBI€HUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUH.

JIuneitHoe ypaBHEHHE C JBYMs MEPEMEHHbIMU U ero rpaduk. Cucrema IByX
JUHEWHBIX YPAaBHEHUW C JBYMS IEPEMEHHBIMH. PelieHue cucrteM ypaBHEHHI
criocoboM MOACTaHOBKH. [IpuMepsl pelieHus] TeKCTOBBIX 3a/1ad C MOMOIIBI0 CUCTEM
YPaBHEHUM.

OyHKUIUH

Koopaunara Touku Ha npsMoi. UucnoBele TpOMEXYTKU. PaccrosHne Mexmy
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpsimoyromnbHast cucrema koopauHar, ocu OX u Oy. Abcumcca U opauHaTa
TOYKM Ha KOOPAMHATHOW IuiockocTH. IIpumepsl rpadukoB, 3agaHHBIX (OpMyTamH.
Urenue rpaukoB peanbHbIX 3aBUcuMOcTel. [lonstue pynkuuu. I'paduk pyHKIum.
CsoiictBa ¢pynkuuii. JIuneinas ¢yakius, e€ rpadpuk. ['padux dyHkimum y = |X|.
['paduueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUH.

I'eomerpus

HavanbHble noHsaTHA reoMerpun. Touka, npsimas, OTPE30K, Jyd. YTros. Buibl
yriioB. BepTukanbHple W CMEXHbIE yIubl. buccekrpuca yrna. Jlomanas,
MHOTOYroJibHUK. [[apainenbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CummMmetpuunblie ¢purypbl. OCHOBHBIE CBOMCTBA O0CeBOM cummeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOCHHSI C TOMOIIBK) LUPKYJSI U JIMHEUMKH. TpeyronbHUK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOenpeHHBIE W PAaBHOCTOPOHHUM  TpeyroyibHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa 1 NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M NMPU3HAKU NapaJUieNbHbIX NpsAMbIX. CyMMa yrioB TPEYyroJbHHUKA.
BHelHue yriel TpeyroiabHUKA.

[IpsamoyrosibHbIA  TpeyroibHUK. CBONCTBO MeAMaHbl MPSAMOYTOJBHOTO
TPEYTOJIbHUKA, POBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OousbllieM Yyrjie U Ooybllied CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccektpuca yrma © - CepeOUHHBIN
MEPIEHINKYJIAP K OTPE3KY KaK FTEOMETPUUECKUE MECTA TOUEK.

OKpy>XKHOCTb M Kpyr, XOpJa M JHaMeTp, HX CBoOWcTBA. B3aumHoe
pacCIIOIOKEHUE OKPYKHOCTH M IpsMou. KacarenpHas M cexkymas K OKPYKHOCTH.
OKpy>KHOCTb, BIIMCAaHHas B Yroj. BnucaHHas W ONHMCAHHAs OKPY>KHOCTU
TPEYTOJIbHHUKA.



BeposiTHOCTB U cTaTucTHKA

[IpeacraBieHue NaHHBIX B BUJAE TaONUIL, AUarpamMm, rpadukoB. 3amnoHEHUE
TaOJIUIl, YTEHHUE U TIOCTPOEHUE TUarpaMM (CTOJOMKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX).
Urenue rpadukoB peajbHBIX IMpolieccoB. M3Bneuenre nHPopMaluu U3 auarpamm M
Ta0JINIL, UCTIONB30BAHUE U UHTEPIIPETAIUS JAHHBIX.

OnucarenpHasi CTATUCTUKA: cpefHee apudMeTHdecKkoe, MeIHaHa, pa3Max,
HaumOoJIbllIee W HaWMEHbIIee 3HAueHUd Habopa YHMCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil 3KCIEpUMEHT (OMBIT) W clydailHoe coObiThe. BepodaTrHocTh u
yacToTa. POJIb MaJOBEPOSATHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITUH B MPUPOJIE U
B 0011ecTBe. MOHETA M UrpasibHAsl KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, peOpo. Crenenp BepuuHbl. Yucno pédbep m cymmapHas
creneHb BepunH. [IpencraBnenue o cBaszHoctu rpada. Llenn u nmknsl. [lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpeacraBnenne 00 OpUEHTUPOBAHHOM Tpade.
Pemenue 3aa4 ¢ momouisio rpagos.

2.4. Conep:xkanue o0yueHus B 8 Kiacce.

Anrebpa.

Uucna v BEIYUCICHUS

KBagpatueiii kopeHb u3 uwucia. [loHarue 00 wuppanvoHAIBLHOM YHCIIE.
JlecsaTuuHbie TPUOJIMIKEHUST WppalMOHAIBHBIX Yucen. CBoicTBa apudMeTHUYECKuX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUHN U
BBIUMCJICHUSAM. [[eCTBUTEIBHBIC YHUCIIA.

CrenieHsb ¢ 1eNbIM MoKaszaTeseM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIa.

AnreOpandeckue BhIpaKEHUS

KBagpatHblil TpEXWieH, pa3ioKeHUe KBaAPATHOTO TPEXUICHA HA MHOXKHUTEIH.

AnreOpanveckas JpoOb. OCHOBHOE CBOICTBO aire0panyeckod JIpoowu.
CrnoxeHre, BBIUMTAHHE, YMHOXXCHHUE, JeJIeHHEe  aireOpandeckux JIpooOeit.
PannonanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBA

KBagpatnoe ypaBHenue, popmynia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHEHHUN, CBOIAIIMXCS K JIMHEMHBIM H  KBAJPaTHBIM.
[Tpocreiimue ApoOHO-palMOHATIEHBIE YPABHEHUS.

I'paduueckas mHTEpHpeTalvsl YPABHCHUA C JABYMsI TIEPEMEHHBIMH M CHUCTEM
JMHEMHBIX YpPaBHEHUN C JByMs IepeMeHHbIMU. IIpumepsl peuieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoooM.

HucnoBble HEPABEHCTBA UM MX CBOMCTBA. HEpaBEHCTBO C OAHOM NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKUIUH

[Tonstue ¢pynxuu. O61aCTh ONpeaeIeHus 1 MHOXKECTBO 3HAUCHUN (PYHKIIHH.
Crioco0Obl 3agaHust GyHKITHIA.



I'padux Qynxkuuu. Yrtenue cBoicTB QyHkuuu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKINMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

OYHKIMK, ONKCHIBAIONIME TPSIMYI0 M OOpaTHYI IPOIMOPLMOHATILHBIC
3aBHCHMOCTH, uX rpaduxi. ®yukiun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe
pellIECHNE YPAaBHEHUI U CUCTEM YPaBHEHUM.

I'eomeTrpus

YerwipéxyronpHuku. [lapamienorpamm, ero nmpu3Haku U CBOMCTBA. YacTHbIE
ClIly4aw TapajuieJiorpaMMoB  (IIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPHU3HAKH U
cBoiictBa. Tpameumsi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W MPHU3HAKH.
[IpssMmoyroJsibHas Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbnas cummerpus. Teopema dDaneca u
TeopeMa O IPOMOPLHMOHAIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYToJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojapHuUKa.

[TogoOue TpeyrodbHUKOB, KO3(pduuueHt mnonaodus. IlpuzHaku mnomoous
TpeyrojabHUKOB. [IpuMeHeHne nogo0us npyu peleHH NPakTUIECKUX 3a/1a4.

CpoiicTBa mIomanel reomerpuueckux @uryp. Dopmyisl A IUIOMIATU
TpeyrojbHHKa, MapamienorpamMma, pom6a u Tpaneund. OTHOLIEHHE ILIOLAAeH
NMoI00HBIX GUTYP.

Brrunciienre miuomanei TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrija MpsSMOYroJbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOX1€CTBO. TpuroHomerpuyeckue GyHKIHH YTIIOB
B 30, 45 1 60°.

BnucanHble 1 LEHTpabHBIE YIJIbl, YTOJI MEXKIY KacaTelbHON U XOpAOH. YTIIbl
MEXKIy XOpAaMU M CEKyIIMMU. BIUCaHHbIE W ONHCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumHoe pacrnonoxenue AByx okpyxHocTeil. Kacanme okpyxsocrei. OOmme
KacaTeJIbHbIE K JBYM OKPYHOCTSIM.

BeposaTHocTh U cTaTHCTHKA

[IpeacraBnenre naHHBIX B BUE TaOIUII, TUarpamMmm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXecTBO. Omnepanuu  Hajg
MHOKECTBaMU: 00beIUHEHHE, epeceueHre, aononHenrne. CBolicTBa onepanuii Haj
MHO>KECTBaMHU: MEPEMECTUTENBHOE, COUeTaTeNIbHOE, pacrnpenenuTenbHoe,
BKiIoueHus. Vcnonp3oBanue rTpaduUueckoro MpeACTaBICHUS MHOXECTB IS
OMMCAHMSI PeaJbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

N3mepenne paccenBaHusi JaHHbIX. [[ucniepcusi M cTaHIapTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble  COOBITHUSI  ciiydaiiHoro ombiTa. ChyyaiiHble  COOBITHS.
BepositHocTu coObiTnii. ONbITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Cayygaitasiii BBIOOp. CBsI3b MEXAY MaJOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMHU
COOBITHSIMU B IIPUPOJE, OOIIECTBE U HAYKE.



HepeBo. CBOMCTBA 1EPEBBEB: €IUHCTBEHHOCTh IyTH, CYILIECTBOBAHUE BUCAYEH
BEpILMHBI, CBA3b MEXKIY YMCIOM BEpUIMH U uuciaoM pedep. [IpaBuino yMHOXEHHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

[IpotuBononoxHele coObiTHs. Juarpamma Oiinepa. OObenuHEeHHE U
nepeceueHue  coOblTuii.  HecoBmecTHble — coObiTus.  ®DopMmyna  CIOXKEHUs
BEPOSITHOCTEW. YcCIOBHAsA BepoATHOCTb. lIpaBuno ymHOxeHus. HeszaBucumele
cooeiTus. IlpencraBieHue skcnepuMeHTa B BUJE JepeBa. PemeHue 3agad Ha
HaxO0XXJICHUE BEPOSATHOCTEH C IIOMOLIBIO JI€peBa CIYYaWHOIO 3SKCIIEPHUMEHTA,
auarpamm Jinepa.

2.5. Coaep:xanue o0yueHus B 9 kiiacce.

Anrebpa

Hucna v BEIYUCIEHUS

PaunoHnanpHbple 4yucia, UPpALMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEYHBIE
JecsTUUHbIE ApoOu. MHOXKECTBO AEUCTBUTEIBHBIX YMCEN, JACHCTBUTEIbHBIC YHUCIIA
KaK OECKOHEUHbIE JeCSITHUUHbIE ApoOU. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY
MHOYKECTBOM JIECTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSIMOM.

CpaBHeHHE  JCMCTBUTENBHBIX  4YHCEN, apuMeTHyecKue JeHCTBUS €
JNEHUCTBUTEIBHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIEr0 MHUpa, JJIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnn>k€HHOE 3HAYEHWE BEIIMYUHBI, TOYHOCTh NpuOIKkeHus. OKpyrieHue
yucen. [[puknaka u orieHKka pe3yJIbTaTOB BEIYUCIECHUN.

YpaBHEHUS 1 HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHHE. lIpumepsl pelieHus ypaBHEHHWW TPETbeM M 4YETBEPTOU
CTEIICHEU Pa3JI0KEHUEM Ha MHOXKHUTEIIH.

Pemenne apoOHO-palMOHANIBHBIX ypaBHEHUN. PelieHue TEKCTOBBIX 3a/a4
aNredpandecKuM METOJIOM.

VYpaBHeHHE C JByMsl MepeMeHHbIMH M ero rpaduk. Pemenue cucrem AByX
JIMHEWHBIX YPAaBHEHUM C JABYyMs IIEpEMEHHBIMM. PelleHne cucrem IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JHMHEWHOE, a Jpyroe — BTOpoW crTeneHu. [padudeckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEHHBIX HEpPAaBEHCTB C OJHOM IlepeMeHHOU. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM TniepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'papuueckas MHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKUIUH

KBampatnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaGona, koopauHaThI
BEPILMHBI TapaboJibl, OCb CAMMETPUU MapadOJIbL.



Ipadukn Gynxumit: Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| n ux
CBOMCTBA.

YucIioBbIE OCIEA0BATEIBHOCTH U IIPOIPECCUN

IloHsAiTHE 4YHCIOBOW NOCIIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
pekyppeHTHOM hopmyroit u Gpopmyioit Ne-ro usneHa.

ApudmeTtnueckas u reomerpuyeckas nporpeccur. Popmyinsl Ne-ro uieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMbI MEpBbIX Ne uIeHOB.

N300paxxeHre 4YIEHOB apU(PMETHUYECKONM M TeOMETPHUYECKOW MpOrpeccuit
TOYKaMM HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CrnosxHbI€ IPOLIEHTHI.

I'eomeTpus

Cunyc, kocuHyc, TaHreic yramoB or 0 mo 180°. OcHoOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pewmenne tpeyrosbHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Pemenue
[IPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUH OTPE3KOB
CEKYILUX, TEOpEeMa O KBaJpaTe KacaTeIbHOM.

Bektop, gnmMHa  (MOIyNb)  BEKTOpa,  COHAIIPAaBJICHHBIE  BEKTOPBHI,
IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PAaBEHCTBO
BEKTOPOB, ONEpAlMM  HAJX BEKTOpaMU. PasymoxkeHne BEKTOpa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaMm. Koopamuatel BekTopa. CkansipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHNUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAUHATHI HA INIOCKOCTH. Y paBHEHUS NMPSAMOU U OKPYKHOCTH B
KOOPAMHATAX, MEPECECUEHUE OKPYKHOCTEW M MNpAMBIX. MeToj KOOpIWHAT MU €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JITMHA OKpYKHOCTH. ['pagycHas u paauaHHas
Mepa yIjia, BBIYMCIECHHE JUIMH Jyr OKpyxkHocTted. I[lmomanes kpyra, cekropa,
CErMEHTa.

JIBMKEHHS TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (djaeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.

BeposaTHocTh M cTaTHCTHKA

[IpencraBnenre JaHHBIX B BUAE TaOuul, JAuarpaMM, TIpaduKos,
WHTEpHpeTalys NaHHbIX. UTeHHEe W MoCTpoeHue Tadyull, Juarpamm, rpadukoB 1o
peallbHbIM JTaHHBIM.

[TepecranoBku u Qakropuan. CoyeTaHuss U YUCIO codeTaHuM. TpeyroiabHUK
[Tackans. Pemienue 3a1au ¢ MCMoib30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckass BeposITHOCTb. CiydaiHbIi BbIOOp TOYKM M3 (QUIYpBl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Ucneitanue. Yenex n Heynada. Cepus ucnbslTaHuid 10 nepeoro ycnexa. Cepust
ucnbiTanuil bepuymnu. BepostHocTu coObITHii B cepun uctibiTanuil bepuymu.

CrnydaiiHas BeJIMYMHA W PACHpPElelIeHUE BEPOATHOCTEH. MartemaTudeckoe
OXMIaHWue W gucnepcud. IIpuMepbl  MaTeMaTHYecKOro  OXKHJAHUSA — Kak



TEOPETUUYECKOTO CPEJIHEr0 3HAYEHHUs BEIWYUHBL. MaremMaTHyecKoe OXHUAaHUuE HU
JUCIIEPCHS] CITyYallHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum.

[Tonsitue o0 3akoHe OousblIMX uyKcell. M3MepeHre BEpOATHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHA OOJIBIINX YUCE B IPUPOJIE U OOIIIECTBE.

3. Ilnanupyemblie pe3yJibTAThl OCBOCHHS NMPOrpPaMMbl 110 MATEeMaTHKe HA
YPOBHE OCHOBHOI'O 00111€er0 00pa30BaHusl.

3.1. JInuHOoCTHBIE Pe3yJIbTATHI

JIngyHOCTHBIE PE3yIbTAThl OCBOCHUSI MPOTPaMMbl MO MAaTEMAaTHKE Ha YpPOBHE
OCHOBHOTO 00mero o0Opa3oBaHHWsS JOCTUTAIOTCS B  EIUHCTBE Yy4EeOHOU W
BOCIIUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMH U  JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOllecTBEe TpaBUJIaMM M HOPMAaMHU TIOBEJICHHUS M CIOCOOCTBYIOT IpoIeccaMm
CaMOIIO3HAHUS, CAMOBOCIHMTAHUS M CcaMOpa3BUTHSA, (POPMUPOBAHMS BHYTPEHHEU
MO3UIIUU JTUYHOCTH.

B pesynpraTe wu3yueHUs MaTeMaTHKd Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHust y oOyuaromierocsi OyayT chHOpMHUPOBAHBI CIEIYIONIUE JIMYHOCTHBIC
pe3yJbTaThI:

1) marpuoTHyecKoe BOCIIUTAHUE:

NpOSIBIECHUEM HWHTEpeca K TMPOIUIOMY UM  HACTOSIIEMY POCCHUUCKOM
MaTeMaTUKH, LICHHOCTHBIM OTHOUIEHHWEM K JTOCTHKEHHUSIM POCCUUCKUX MATEMAaTUKOB
U POCCHUMCKOM MAaTEMAaTHYECKOM WIKOJIbI, K HCIIOJb30BAHUIO ATHUX JIOCTHXKEHUN B
JIPYTUX HAayKax U MPUKIAIHBIX chepax;

2) rpaXJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHUE!

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEN TpakJaHWMHA W pealiv3allid ero
MpaB, MPEJICTABICHUEM O MAaTEMAaTUUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJIEHUH, MpOLEAyp TpPakJaHCKOro oOuiecTBa (Hampumep, BbIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO DJTHYCCKUX MPOOJIEM, CBS3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YyYacTUE€ B PEIICHUM NPAKTHUUECKUX 3a]a4
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHUsI Ha MPOTSHKECHUM BCEW KW3HU I YCIEMHON NpodecCHOHAITBHON
NEATCIBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUN, OCO3HAaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHIUBUAYAJTLHOW TPAaeKTOPUU OOpa30BaHUSI M JKU3HEHHBIX TUIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 5cTeTUYEeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  SMOLMOHAIBHOMY UM  ACTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PEIIeHUH, pacCy>KIEHUU, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOr'0 MO3HAHUS:

OpUEHTaluel B JEATEIbHOCTH HA COBPEMEHHYID CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS YEJIOBEKA, MPUPOJBI U



oOmiecTBa, MOHUMAaHUEM MaTeMaTHMUECKOM HAyKH Kak cdepsl YenoBeYecKOi
NEeSATEIbHOCTH, JTANoOB €€ Pa3BUTUS M 3HAUYMMOCTH [JISl Pa3BUTHS IMBWJIM3AIUH,
OBJIAJICHUEM $I3BIKOM MATEMaTHUKA U MaTEeMaTHYECKON KyJIbTypOoW KaK CpelCTBOM
MO3HAHUA MHpaA, OBJAJCHUEM NPOCTEHIIUMU HaBBIKAMH HCCIEI0BATEIHCKON
NEeSTEeIbHOCTH;

6) ¢duzuyeckoe BocnuTaHue, GOPMHUPOBAHUE KYJIBTYpPhl 3/0pPOBbSl H
HMOIIMOHAJILHOTO OJIArOTONYYHS

TOTOBHOCTHIO TPHUMEHSTh MaTEeMaTHUYECKHE 3HAaHUS B MHTEpPECax CBOETO
3I0pOBbsl,  BEIEHHUS  3J0pOBOro  oOpaza  Ku3HM  (3I0pOBOE  MHUTAaHHE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUA M OTHAbIXa, peryispHas (Quzndeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(JICKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTro K€ MpaBa IPyroro 4ei0BeKa;

7) 2KOJOTHYECKOE BOCIIMTAHHUE:

OpHUEHTallMel Ha MPUMEHEHUE MaTeMAaTUYECKUX 3HAHUN JJIS pelIeHUs 3a]a4d B
001acT COXPaHHOCTU OKpPYXKAroIIe cpesbl, INIAaHUPOBAHUS IOCTYIIKOB U OLEHKU UX
BO3MOXKHBIX TIOCJIEACTBUNA JJIi OKpY’KaloLIEH Ccpeibl, OCO3HaHHEM IJ100aIbHOIro
XapakTepa dKOJOTHYECKHUX MpoOieM U IMyTeil UX pelIeHHUs;

8) amanTaiys K U3MEHSIOLUMCS YCIOBHSIM COLUAIIBHOMN U MPUPOJAHOMN CPEIbL:

TOTOBHOCTBIO K JCMCTBUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO AESTEIbHOCTh, B TOM UHUCIE
YMEHHE YUUThCS Y IPYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM JESITETbHOCTH HOBBIC
3HaHWs, HABBIKK M KOMIIETEHIINH U3 OIBITA APYTHUX;

HEOOXOMUMOCTEIO B (OPMUPOBAHWM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMynupoBaTh UAEH, MOHATH, TUIIOTE3bl 00 00BEKTAaX W SBICHUSX, B TOM YHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  JACPUIUTHI  COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyalUIO0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TpPEOYIOLIUI KOHTpPMEp, KOPPEKTUPOBATH
OpUHUMAaeMble pelIeHus U JeHCTBUs, (POPMYIMpPOBAaTH M OLEHUBATh PUCKH U
NOCNeACTBUS, (POPMHUPOBATH OIBIT.

3.2. MerapeamMeTHble pe3yJabTaThI

B pesynbrare wu3ydyeHus MaTeMaTHKd Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus y oOy4Jarorierocs 0ynyT choOpMHpPOBAHbI CIECTYIONTUE METATPEIMETHBIE
pe3yabTaThl: MO3HABATEJIbHbIE YHHUBEPCATbHBIE yueOHbIe JeiCTBHS,
KOMMYHHKATHBHBIC  yYHHBEpCajdbHbIe  yueOHBICE  JEHCTBHUS,  PETYyJISTHUBHBIC
yHHUBEpCaJbHbIC yueOHbBIE IeHCTBUS, COBMECTHAS ACSITEILHOCTb.

VY obyugatomierocs OynyT chOpMUpPOBaHbBI CIEAYIOIIHME 0a30BbIE JOTUYECKHUE
JENUCTBUS KaK YacTh NMO3HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUM:

BBISIBJISITh M XapaKTEepPU30BATh CYIIECTBEHHBIE MMPU3HAKKM MaTeMaTUYECKUX
OOBEKTOB, MOHATHM, OTHOIICHUN MEXIY MOHATUSAMHU, (OPMYIUPOBATH ONpPEACTICHUS
MOHSITUN, yCTaHABIUBATh CYUIECTBEHHBIA MPHU3HAK KIACCU(PUKALIUU, OCHOBAHUS JJIS
00O0OIIEHHS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHANIN3A,



BOCIIPUHUMATH,  (HOpMyIUpoBaTH W TPEOOpa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE U OTpUIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U MPOTUBOPEYUS B
dakTax, JaHHBIX, HAOJIOJEHUSAX W YTBEPXKICHUSIX, TMpeuiaraTb KpUTEpUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JenaTh BBIBOJABI C MCIOJb30BAaHHUEM 3aKOHOB JIOTMKM, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3OupaTh JOKa3aTeIhCTBA MAaTEMATHUYCCKUX YTBEPKACHHM (MIPSMBIE W OT
OPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITENIbHO  HECIIOXKHBIE  JOKA3aTeJIbCTBA
MaTeMaTU4eCKnX (HaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPHUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI;

BBIOMpPATh CHOCOO pemieHus ydeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELICHUS, BBIOMPATh HAaMOOJEe MOAXOAAIMIMI C YUETOM CAMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Y oOyuaromerocs  Oyayr  chopMUpOBaHBI  cieayrommue  0a30BbIe
UCCJIeIOBATENbCKHUE ACHCTBUS KaK YacTh MO3HABATEIIbHBIX YHUBEPCAIBHBIX YU€OHBIX
JICeUCTBUM:

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIENOBATENLCKUM HMHCTPYMEHT TO3HAHUS,
dbopMyaupoBaTh  BOIPOCHI, bukcupyromnme IPOTUBOPEYHE, npobiemy,
CaMOCTOATENIHO YCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpPMHpPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

NPOBOAWTh IO CAMOCTOSITEIBHO  COCTABIGHHOMY IUJIaHY  HECJIOMHBIN
DKCIIEPUMEHT, HEOONBIIOE HCCIAENOBAaHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 00OBEKTOB MEXTY COOOI;

CaMOCTOSITeNIbHO (PopMyIupoBaTh OO0OOIEHUS W BBIBOJBI IO pe3yjbTaTaMm
OpOBEAEHHOTO  HAONIONEHUsS,  WCCIEOBAHMS,  OIEHUBAaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKXKe BbIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

VY oOyuarorerocss 0yayT copMUpOBaHbl YMEHHUS padboTath ¢ WHMOpMaIuein
KaK 9acTh MIO3HABATEIHHBIX YHUBEPCATBHBIX YYCOHBIX JICHCTBUIA:

BBISIBIIATh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMAIMU, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOWpATh, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W  HHTCPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh (popMy mpeacTaBiaeHus: HHGOPMAIMU U WILTIOCTPUPOBATH peliaeMble
3aJlayu CXeMaMH, TuarpaMMaMu, HHOU rpauKoi 1 MX KOMOWHAITUSIMH,

OLICHMBATh HAAEKHOCTh HH(OpPMAMKU 1O KPUTEPUSM, MPEIJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

VY obygaromerocss OyayT chOpMHpPOBaHBI yMEHHUS OOIIEHUS KaK dYacTh
KOMMYHUKATHBHBIX YHUBEPCAIHHBIX YUCOHBIX JCHCTBUM:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJICHHUSI B COOTBETCTBUU C YCIIOBUSIMH U
HEIIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PECHHS B YCTHBIX



MHACbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS 1O XOJAy pEHIeHUs 3aJauyu,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XO7€ OOCYXKIEHHUsl 3aJaBaTb BOIPOCHI MO CYHIECTBY OOCYXKTAa€MON TEMBI,
poOJIeMBbl, peraeMoil 3a/1auu, BbICKa3bIBAaTh UJI€U, HAIICJICHHBIE HA MOUCK PEIICHMUS,
COMOCTAaBIISATh CBOMU CYXKACHHUS C CYXKICHUSIMH JPYTUX YYAaCTHUKOB JHUAaiora,
OoOHapy>XKuMBaTh pa3jiM4yve U CXOJICTBO TMO3WIMI, B KOPPEKTHOH Qopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YIbTaThl PEIICHHS 33Ja4d, IKCIEPUMEHTA, HCCIIECIOBaHUS,
IPOEKTa, CaMOCTOSITENbHO BBHIOMpPAaTh (OpPMAT BBICTYIUICHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOpUN;

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHIAUBUIYATHHOU
paboTHI MPU pEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

MPUHUMATh 1EJIb COBMECTHOM JEATEIBbHOCTH, IUIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paboThl, pacmpenensaTb BUABI padOT, TOTOBApUBATHCS, OOCYXKIATh
IPOLECC U PE3yJIbTAT padOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B IPYMNIOBBIX (PopMax padoThl (00CykaeHHS, OOMEH MHEHHSIMHU,
MO3TOBBIE€ IITYPMbI U JIPYTHE), BHITIOJHATH CBOI YacTh Pa0OTHI U KOOPJAMHHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJ€HAMU KOMaHJIbl, OIICHUBATh KA4€CTBO CBOETO BKJIAJA B
o0t  MpOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJCHUCTBU.

VY ob6yuaronierocst 0yryT chopMUpPOBaHbI YMEHUSI CAMOOPTaHU3alUK KaK 4YacTH
PETYISATUBHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUM:

CaMOCTOSATENIbHO COCTaBJATh IUIAH, AJTOPUTM pelleHus 3aaaud (WJId €ero
4acTh), BEIOMPATh CIIOCOO pelIEHUsI C YYETOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUI ¢ yUETOM
HOBOW MH(pOpMaLIUU.

Y  oOyuatomerocs Oynytr chopmMupoBaHbl YMEHHS ~ CaMOKOHTPOJIS,
HMOIIMOHAJILHOTO MHTEJUIEKTAa KaK YacCTH PETYJSITUBHBIX YHUBEPCAIbHBIX Y4EOHBIX
JICVCTBHI:

BJIa/IETh CMOCO0aMU CaMOIPOBEPKU, CAMOKOHTPOJIA Mpollecca W pe3ysbTara
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;

MPEABUNIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPHU PENICHUU 3a7ayH,
BHOCHUTBH KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HalIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa NESITEIbHOCTU IMOCTABJICHHOW €U U
YCJIOBUSIM, OOBSCHSITh MPUUYUHBI JOCTHXKCHUSI WM HEIOCTHIKECHUS I11€U, HAXOJUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

3.3. [IpeameTHbIE pPe3yJIbTATHI

3.3.1. K koHiy o0y4eHusi B 5 kj1acce 00y4arOuiicsi MOJYYUT CJIeayolme
NpeIMeTHbIE Pe3yJibTaThl:

Hucna v BBIYUCIEHUS

[ToruMaTh ¥ MPaBWIBHO YMOTPEOIATh TEPMUHBI, CBSI3aHHBIC C HATypaTbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH H JIECATUYHBIMU TPOOSMH.



CpaBHuBaTh MW YHOPSAOYMBATH HATypaldbHbIE UMHCIIA, CpPaBHUBAaTb B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHBIE JPOOH, IeCATUYHBIE IPOOU.

CooTHOCUTh ~ TOYKY Ha  KOOpJAWMHATHOM  (YMCIIOBOM)  mpsiMOM  C
COOTBETCTBYIOIIUM €H YHMCIOM M H300pakaThb HATypaJibHbIE YHUCIa TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BoinonsaaTe  apudmeTHdecKkue JEHCTBUA C HATYpPaIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIITUX CITydasiX.

BrInonHATE NPOBEPKY, MPUKUIKY PE3YJIbTAaTa BEIYUCICHUIA.

OKpyTJIsITh HaTypaJibHBIE YHCIIA.

Pemenne TekcTOBBIX 33124

Pemate TekcToBble 3amauu  apu(PMETHUECKUM CIIOCOOOM U C TOMOIIbBIO
OpPraHW30BAaHHOTO0 KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BapUAHTOB.

Pemate 3amaum, coaepxaiipe 3aBHCUMOCTH, CBSI3BIBAIOIIME BEJIMYHMHBI:
CKOpPOCTb, BpEMs1, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcrnonb3oBaTh KpaTKUE 3aMUCH, CXEMBI, TaOJIUIbI, 0003HAYEHUS MIPU PEUICHUU
3a7ad4.

[Tonp30BaThC  OCHOBHBIMM  €IMHUIAMH  HM3MEPEHHS: II€HbI, Macchl,
paccTosHMS, BPEMEHHU, CKOPOCTH, BBIPAKATH OJHU E€IWHHUIIBI BEIUYUHBI YEpe3
JpyTHe.

N3Bnekath, aHaIM3UpPOBATh, OIICHUBATh WH(GOPMAIUIO, MPEACTABICHHYIO B
TabauIe, Ha CTOJI0YATON AuarpamMme, UHTEPIPETUPOBATh MPEICTABICHHBIE JaHHBIE,
MCIMOJIb30BaTh JAHHBIC IPU PELICHUM 33/1a4.

Harnsanas reometpust

[Tonp30BaThCS T€OMETPUUYECKMMH MOHATUSIMH: TOYKA, MpsiMasi, OTPE30K, JIyY,
YT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTh mpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIOUX (popMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYKO C yIJIAMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, JUATOHANb, C OKPYKHOCTBIO: PaJuyc,
JMaMeTp, LEHTP.

N300pakaTh u3yueHHBIE TeOMETpHUecKue GUTYphl Ha HEIMHOBAHHOW U
KJIeTYaTON Oymare ¢ MOMOIIBIO IIUPKYJIS U JIMHEHKH.

Haxonute AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JMHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aIaHHOTO
panuyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJIbHHUKA, KBajapaTa sl UX
MOCTPOEHM S, BBIYMCIICHUS TUIOIIAIN U IEPUMETpA.

Boluucnsate mepumeTp MW IUIOUIAAb KBajapaTa, MNpsMOYroJIbHHUKA, (GUryp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4HCIe (QUTYp, HU300pKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMM METPUUYECKUMH €AUHUIAMH HM3MEPEHHUS JJIMHBI,
IJIOIIA/IA; BBIPAXKATH OJIHA €IMHUIIBI BEJIMUMHBI Ye€pe3 JIPyTHE.



PacrioznaBate  mapasienenumnesn, KyO, HCHOJIb30BaTh  TEPMUHOJOTHIO:
BepIINHA, peOpo, TPaHb, U3MEPEHUS, HAXOIUTh U3MEPEHHUS Mapasuieienuiena, Kyoa.

Boruucnate 00bEM  kyOa, mMmapajuienienuiiena Mo 3aJaHHbIM  HU3MEPEHUSM,
MOJIb30BAThHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemlats HecnokHble 3aJauyd HAa HM3MEPEHHE T€OMETPHUYECKHUX BEJIMYHUH B
MPAKTUYECKUX CUTYaLUsIX.

3.3.2. K xoHIy 00y4eHusi B 6 kjiacce o0y4yarOIIMACcs MOJYYUT CJAeAyIONIHE
NpeaMeTHbIE pe3yJibTaThl:

Hucna v BBIYUCIEHUS

3HaTh W TMOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3IUYHBIMU BUJAMHU YHUCENl U
croco0amMu MX 3aIucH, MEPEXOAUTh (€CJIM 3TO BO3MOKHO) OT OJHON (hOPMBI 3alUCH
YHUCIIa K JPYTOu.

CpaBHUBATh M YHNOPSIOYMBATH LIEJIbIE YKCIIA, OOBIKHOBEHHBIC U JIECATHUYHbBIC
JpoOu, CpaBHUBATH YKCJIA OJHOTO U PA3HBIX 3HAKOB.

BoinonHsaTh, coueTass yCTHbIE M TMHUCbMEHHBIE TNPUEMBI, apuMeTHUYeCKue
JIEUCTBUS C HATYpaJbHBIMHU U LEJIBIMH YHUCIAMU, OOBIKHOBEHHBIMH U JCCATUYHBIMU
JPOOSIMU, TIOJIOKUTEIBHBIMUA U OTPULIATEITLHBIMU YUCIIAMHU.

Brrunciars 3Ha4€HUS! YUCITOBBIX BBIPAKEHUM, BBIIOJIHATh PUKUAKY U OLICHKY
pe3yibTaTa BBIUMUCICHUN, BBITIOJHATH MPEOOpa30OBaHUS YKCIIOBBIX BBIPAXKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUN.

CoOTHOCUTP TOUYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €U
YUCJIOM U U300pakaTh YKCiia TOUKaMU Ha KOOPAWHATHOM MPSAMOM, HAXOUTh MOIYJIb
yucna.

CoOTHOCUTh TOYKH B TMPSIMOYTOJILHOW CHUCTEME KOOPAMHAT C KOOpAMHATAMHU
ATOM TOYKH.

OKpyrJisITh LIENIble YUClia U JIECSATUYHBIE APOOH, HAXOAUTH MPUOTUKEHUS
quces.

YucnoBbie 1 OYKBEHHBIE BHIPAKCHUS

[Torumate ¥ ynoTpeOsiTh TEPMHUHBI, CBSA3aHHBIC C 3aMKMCHIO CTETICHU YUCTA,
HAaXOJUTh KBAApaT U KyO YHMCIIA, BBIYUCIIATH 3HAYEHUS YHWCIOBBIX BBIPAKCHUIA,
COJIEpIKalllUX CTEIICHH.

[Tonp30BaThCA NpHU3HAKAMU JIETMMOCTH, PACKJIA/IbIBATh HATYPAJIbHBIE YHCIIA HA
MPOCThIE MHOKHUTEIH.

[Tonp30BaThCs MacITabOM, COCTABIISITH TPOTIOPLIUMA U OTHOIIICHUS.

Ncnonb3oBaTh OYKBBI i 0003HAYEHUS YUCEN MPU 3aMUCH MaTEeMaTHUUYECKUX
BBIpAXEHUN, COCTaBIIATh OYKBEHHBIE BBIpaXKEHUS U (DOPMYIIbl, HAXOAUTh 3HAYCHUS
OYKBEHHBIX  BBIPOKCHHH,  OCYIIECTBISIA  HEOOXOAUMBIE  IMOJCTAHOBKH U
npeoOpa3oBaHuUsl.

HaxoauTe Hen3BECTHBINM KOMIIOHEHT PAaBEHCTBA.

Pemenune TekcToBBIX 33124

PemaTs MHOTOIIArOBBIE TEKCTOBBIC 33729l apU(YMETUUECKIM CIIOCOOOM.

Pemiats 3agaun, CBsI3aHHBIE C OTHOLIEHUEM, TPONOPLIUOHATIBHOCTHIO BEIUYMH,
MPOIIEHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4l Ha IPOOU U MTPOIICHTHI.



Pemare 3amaum, conepkamue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIIMYMHBI:
CKOPOCTb, BPEMsI, PACCTOSIHME, 1I€HA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboThl, UCIOJNIb3Ysl ApU(PMETUUECKUE JAEHCTBUSI, OLEHKY, IPUKUAKY,
II0JIB30BAThHCS €AUHULAMU U3MEPEHHS COOTBETCTBYIOLIUX BEJIMUYNH.

CocTaBnaTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aa4H.

W3Bnekars uHGpOpMalMIO, NPEJCTABICHHYI0 B TaOlMLax, Ha JIMHEHHOM,
CTOJOYaTOW WM KpPYroBOM JuarpamMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIC
JAHHBIE, UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUU 3a/1a4.

[IpencraBnsaTe MHGOPMAIUIO C MOMOIIBIO TAOJHUI, JTUHEWHON M CTOJIOYATOU
JarpamMm.

Harnsannasa reometpust

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIIMX (QopMy
U3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX MW MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOLIBIO HUPKYJIS, IUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOU
U KjeTyaTod Oymare M3yueHHbIE IUJIOCKHE TeoMeTpuueckue (urypel u
KOH(QUTYypaluu, CAMMETPUYHBIE QUTYDBI.

[Tonb30BaThCA r€OMETPUUECKUMHU MOHITUSIMU: PABEHCTBO (PUTYp, CUMMETpUS,
UCIIOIb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C CUMMETPUEN: OCh CUMMETPHUH, LICHTP
CUMMETPHH.

HaxoauTe BenTMYuHBI yIIIOB H3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIWYMUHBI, MOJB30BATHCA MPHU PEMIEHUU 3a4ad TPagyCHOU Mepou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHINA U TYNION YTJIbI.

Bpuncnares JIMHY JIOMaHOM, IEPUMETP MHOTOYTOJbHUKA, IOJIb30BAThCS
€AUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKaTh OJHUA €IWHUIIBI U3MEPEHHUSI JUIMHBI YEPE3
Jpyrue.

Haxonute, Hcnonb3yst 4epTEXRHBIE UHCTPYMEHTBI, PACCTOSHUSL: MEXKIY ABYMs
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBaJPaTHOMN CETKE.

Boruncnate  miuomaab  (QULyp, COCTaBIEHHBIX W3  MPSIMOYTOJIbHHUKOB,
UCIOJIb30BaTh pa30MeHne Ha MPSIMOYTOJILHUKH, Ha paBHbIE (PUTYpHI, TOCTpauBaHUE
J0 TPSIMOYT'OJIBHUKA, IOJIb30BAaThCsl OCHOBHBIMM €IVHULIAMU M3MEPEHHMs IUIOLIAMH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHUE.

Pacrio3naBaTh Ha MOJENSIX M H300paKEHUSIX MHUPAMUAY, KOHYC, HWIMHID,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPpaHb, OCHOBAaHUE, pa3BEPTKA.

N3obpaxkath Ha KaeT4aTou OyMare NpsMOYTOJbHBIN Mapalyieaenune].

Boruucisate 00b€M NpsIMOYTOJBHOTO Mapajuiesenunena, Kyoa, mojib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnoOXKHBIE 3aJa4M HAa HAXOXKJECHHUE TI'E€OMETPUYECKHUX BEIUYHMH B
IIPAKTUYECKUX CUTYaLMSIX.

3.3.3. K xkoHny o0yueHusi B 7 Kjacce 00y4arOUUiicsa MOJYYUT CJeAyIOIue
IpeIMeTHbIe pe3yabTaThbl:

Anrebpa

Hucna v BBIYUCIEHUS



BoinmonHsATe, codeTras yCTHbIE M THUCBMEHHBIE MTPHUEMBI, apudmeTHyecKue
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTe 3HAau€HUs YUCIOBBIX BBIPAXKEHWH, NPUMEHATh pa3zHOOOpa3HbIE
ciocoObl M TPUEMBI BBIYMCIICHUS 3HAUYEHUN APOOHBIX BBIPAKEHUH, COAEpMKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexonuTh OT OgHOW (OPMBI 3amMUCH 4YUCEN K Apyrou (mpeoOpa3oBbIBATH
JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OECKOHEYHYIO AECATUUYHYIO IPOOB).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyTsTh YKCIa.

BpINOMHATE IPUKUAKY M OLEHKY PE3YJIbTaTa BBIYMCICHUM, OLEHKY 3HAYCHUHN
YUCJIOBBIX BBIPAXEHUW. BBITOMHATE AEUCTBHS CO CTENEHAMH C HaTypaJIbHBIMHU
ITOKA3aTEIISIMH.

IIprMeHATh NPU3HAKU ACIMMOCTH, PA3JI0KEHUE Ha MHOKUTEIIA HATYPaJIbHBIX
qucel.

Pemlare NpakTUKO-OPUEHTUPOBAHHBIEC 3aJa4yd, CBA3aHHBIE C OTHOILLIEHHUEM
BEJIMYMH, MPONOPLMOHAIBHOCTBIO BEJIIMYMH, IPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a4ad ¢ Y4E€TOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpandeckre BhIPKECHUS

Hcnonb3oBath anredOpanvyeckyro TEpPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW MpU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoInonHATh peoOpa3zoBaHus LEJIOT0 BhIPAXKEHUS B MHOTOYJIEH NPUBEACHUEM
MOJ0OHBIX CIaraéMbIX, PACKPhITHEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJIEH, IPUMEHSTh (POPMYJIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OCyIecTBIATh PA3JIOKEHUE MHOIOYWIEHOB HA MHOXHUTENIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIETr0 MHOXHUTEIIS, TPYHIHPOBKU ClaraeMblX, MPUMEHEHUs
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh nmpeoOpa3zoBaHKsi MHOTOUWICHOB JIs PEIICHUS Pa3IMYHbIX 33134 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMU TOKA3aTEISAMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHEHUS U HEPABEHCTBA

Pemartp siMHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, INPUMEHsS IIpaBuia
nepexoza OT UCXOJHOIO YPaBHEHHUs K PAaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
YKCIJIO KOPHEM YPAaBHEHHS.

[IpumensTh rpaguueckre METOAbl MPHU PEHICHUH JTUHEHHBIX YpaBHEHUH M HX
CUCTEM.

[lonGupate npuMepsl THap 4YHUCEN, SBISIOIUXCS PEIICHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMHU.



CTpouTh B KOOPAMHATHON TUIOCKOCTH Tpa¥iK IMHEHWHOTO YPABHEHUS C IBYMS
NePEeMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucremsl IBYX JUHEHWHBIX YPABHEHHU C ABYMS MEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocraBisaTh W pewmaTh JHHEHHOE YpPAaBHEHUE WIM CHCTEMY JIMHEHWHBIX
YPaBHEHMI IO YCJIOBHIO 3aJ]a4d, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pe3yJIbTar.

OyHKUIUH

N3o0paxkath Ha KOOPAMHATHOM MPSAMOUM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJbl, 3alACHIBATH YUCIOBBIE MTPOMEKYTKU Ha
anreOpanyecKoM si3bIKE.

OTMmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 33aJaHHBIM KOOpJHMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOIIBI0 (PYHKIIUH HM3BECTHBIC 3aBUCUMOCTH  MEX]Y
BEJIMYMHAMU: CKOPOCTb, BpEMs, pAacCCTOSIHUE, I1I€Ha, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHue PyHKIIUU IO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmoco® NpencTaBlIeHUs W aHalu3a WH)OpMaIuu,
U3BJICKATh U UHTEPIPETUPOBATH MHGOPMALINIO U3 TPa)UKOB peaIbHBIX MPOIECCOB U
3aBUCHUMOCTEM.

I'eomeTpus

Pacno3naBaTh M3yueHHBIE TeOMETpUUECKUE (PUTYPHI, ONPEASTATh UX B3aUMHOE
pacIoIoKEeHUe, U300pakaTh TeOMETpUYECKHE (UTYpPhI, BBIMOJHATH YEPTEXKHU IO
YCIOBUIO 3aJiaud. M3MepATh JUHEWHBIE U YIJOBbIC BEIWYMHBI. Pemiars 3agadd Ha
BBIUHCIJICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyIO OLIGHKY JIMHEMHBIX M YIVIOBBIX BEJIWYUH TNPEAMETOB B
peaNbHOM J>KWU3HHM, pPa3MEPOB TMPUPOJHBIX OOBEKTOB. Paznmmuarh pasmepbl ATHX
O0OBEKTOB IO MOPSIKY BETUIHHBI.

CTpouTh YyepTeKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonmp30oBaThCs  MpPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BATh
MIPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOANTE JIOTMYECKHE PACCYX ICHUS C HCHOJIb30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[Tonp30oBaThCS MpPHU3HAKAMU PABEHCTBA IMPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJUAHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B
pEIIEHUY T€OMETPUYECKUX 3a]1a4.

OnpenensaTh MapajaeabHOCTh MPSMBIX C TTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekyuas. Omnpenensitb MapajyiedbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSAMOM 0 TOUYEK APYTrOM MPSIMOU.

Pemate 3amaun Ha KIeT4aToi Oymare.

[IpoBOINUTH BRIUMCICHUS U HAXOAWTH YHCIOBBIE U OyKBEHHBIC 3HAUCHHSI YTIIOB
B T€OMETPUYECKHX 3aJa4ax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpPAa30BAHHBIX IpPU MEPECEUCHUU JBYX



napajuieIbHbBIX NMPAMBIX CEKylled. Pemate nmpakTudeckue 3aadyd Ha HAXOXKIEHUE
YTJIOB.

Biagere NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEIeisaTh
OMCCEKTPUCY YIJIa M CEPENMHHBIN NEPIIEHIUKYIIAP K OTPE3Ky KaK IT€OMETpUUYECKUE
MeCTa TOYEK.

@OopMyJIMPOBATh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYXHOCTH, ITOJIb30BAaThCS MX CBOWCTBAMM. YMETh IIPUMEHATH 3TH CBOWCTBA IIPU
pELICHHUH 3aa4.

Bragere MOHATHEM OMNHMCAaHHOW OKOJO TPEYroJbHUKAa OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomb3oBatrbest ¢dakTaMu O TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYroJIbHUKA TIEPECEKAIOTCsl B OJHOM TOYKE, M O TOM, 4YTO CEpEAUHHBIC
NEPHEHANKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OTHOM TOUKE.

Brnaners monsiTHEM KacaTENbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U pajguyca, IPOBEAEHHOIO K TOYKE KacaHUs.

ITonb30BaTbCA MPOCTEUIIMMH I€OMETPUYECKMMH HEPABEHCTBAMH, IOHMMAaTh
UX MPAKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUS C IOMOIUBIO LIUPKYJIS U
JIMHENKHU.

BeposATHOCTB M CTaTHCTHKA

Yurate wuHPOpMAIMIO, MpPEACTAaBICHHYIO B TaliMIaX, Ha JAUarpaMmax,
NPEACTaBIATh JaHHbIE B BHUAE TaOMUL, CTPOUTH JAHArpaMMbl (CTOJOMKOBBIE
(cTosibuyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnuceiBaTh W UHTEPOPETUPOBATH  PEAJIbHBIE  YMCIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbBIE B TA0JINIIAX, HA IUarpaMmax, rpaukax.

Hcnonb3oBaTh AJi1 OMMCAHUS JIaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apupMeTHuyecKoe, MeinaHa, HauOoJIblllee 1 HAaMMEHbIIIEe 3HaYEHUs, pa3Max.

Nmerp mnpencraBieHWe O CIIydalHOM W3MEHUYMBOCTH Ha IIpUMEpax LEH,
¢u3nyeCKuX BEIUYMH, AHTPOIIOMETPUYECKUX JAAHHBIX, MUMETh MPEJICTaBICHHUE O
CTaTUCTUYECKOU YCTOWYNBOCTH.

3.3.4. K xkoHny o0yueHusi B 8 kiacce 00y4aromuiics MOJYYUT CJeAyIOLHe
NpeaMeTHbIe Pe3yJIbTaThl:

Anrebpa

Hucna v BBIYUCIEHUS

Hcnonb30BaTh HauyajgbHbIE MPEICTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
YuCeN JJisi CPaBHEHMs, OKPYTJIEHUS U BBIUMUCIEHUHN, M300paxaTh ACHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOpPHH, HCIOJIb3Yys IPU HEOOXOAUMOCTH KaJbKYJISTOP, BBINOJHATh
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXkAIMX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBUIMX M MaJbIX YUCEN C MOMOINBIO JECATHYHBIX
npoOeit u creneneit yucna 10.

Anrebpanyeckue BbIpaKeHHs



[IpuMeHATh MOHATHE CTENEHW C LEJIbIM  IOKA3aTesieM, BBIIOJIHSTh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKALIUX CTETICHH C LIETBIM MOKa3aTeIeM.

BhINONHATE TOXKIECTBEHHBIE MTPEOoOpPa30BaHUs PAllMOHATIBHBIX BBHIPAKEHHUM Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alre0pandyecKUMu ApoOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsTh nMpeoOpa3oBaHUs BHIPAKEHUM /I pelICHUs] Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHEHUS 1 HEPABEHCTBA

Pewate nuHEiHBbIE, KBaJpaTHbIE YpPAaBHEHHsS M palMOHAIbHBIC YpaBHEHMUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh MpoOCTENIINE HUCCIENOBAHUSA YPAaBHEHUN W CHCTEM YPABHEHHU, B
TOM YHCJI€ C MPUMEHEHHEM TpadUUeCcKUX MpeAcTaBiIeHUI (YCTaHaBIUBAaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuth OT ciOBECHOM (OPMYIUPOBKH 3a7aud K €€ anredpandyeckout
MOJEIN C TIIOMOIIBKD COCTaBJICHHWS YPAaBHEHUS WM CHUCTEMBl ypaBHEHMIA,
WHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

IIpuMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLICHKH, PEIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CHUCTEMBI, JaBaTh I'paUUYECKyIO
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMU

[loHumMaTh W KCNONB30BaTh (DYHKIIMOHAJIbHBIE TOHATUS W S3bIK (TEPMHUHBI,
CUMBOJIMUECKHE OO0O03HAUCHMS), OMpEACsITh 3HaueHHEe (QYHKIUU 1O 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBAa PYHKIMU N0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = kix, y = x2, y = x3,y = x|, y = VX, omucbiBaTh CBOiCTBa UYHCIIOBOI
dbyukiuu no e€ rpaduxy.

I'eomerpus

Pacnio3HaBaTe OCHOBHBIE BHJbI  YETBIPEXYIOJBHHUKOB, UX  DJIEMEHTHI,
MI0JIb30BATHCS X CBOWCTBAMU IPH PELIEHUH T€OMETPUYECKUX 3a1a4.

IIpuMeHATh CBOMCTBA TOYKM MEPECEUEHUsT MEIUaH TPEyrojbHUKa (LEHTpa
Macc) B pEILICHUH 3a]1a4.

BiiageTs noHsTHEM CpeHEN JIMHUM TPEYTOJIbHUKA U Tpalelu, IPUMEHATh UX
CBOWCTBA NPH PEUICHUU reoMeTpuueckux 3anad. [lonp3oBarecs Teopemoint daneca u
TEOpPEMO O MPONOPUUOHAIBHBIX OTpPE3KaxX, NPUMEHSITh UX IS PpEeLIeHUs
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh MpU3HAKU TOJI0OUS TPEYTOJIBHUKOB B PEIICHUH T'€OMETPUUYECKUX
3a1ad.

[Tonb3oBaTbes Teopemoit Iludaropa s pemieHHss TE€OMETPUUYECKUX U
MpakTU4ecKux 3agad. CTPOUTh MATEMATUYECKYIO MOJEIbh B MPAKTUYECKUX 3a]1a4yax,
CaMOCTOATEJIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOILUE JUIHHBI.

Brnagerp DNOHATHSIMH CHHYyCa, KOCHMHYCa W TaHI€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroibHUKa. [l0ab30BaThCS 3TUMHU MOHATUAMM JJI PELICHUS
PaKTUYECKUX 3a]a4.



Boruucnats (pa3nuuHbIMU CIOCOOAMM) TUIONIAb TPEYTOJIbHUKA W ILUIOMIAAN
MHOTOYTOJBHBIX QUTYP (IOJIB3YSICh, I/I€ HEOOXOAUMO, KaJbKyIsTOpoM). [IpumeHsTh
MOJTYYEHHbIC YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Brnanerp mNOHATHSMM BOMCAHHOTO M UEHTPAJIbHOIO YIVIA, MCIIOJIb30BATh
TEOpEeMbl O BIIMCAHHBIX YIJIaX, YIJlax MEXIy XOplaMu (CEKyIIMMHU) U yTie MEXIy
KacaTeJIbHOM U XOPJ0U NPH PEIICHNH T€OMETPUUECKUX 3a]1a4.

Brnaners NOHATHEM ONHUCAHHOTO YETBIPEXYTOJBHHUKA, MPUMEHSITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUU 3a7a4.

[IprMeHATh MOTYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHUE
MOJIENTHA JUISl 33/1a4 PEATbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUYHUCICHUS C
NPUMEHEHUEM TMOJ00MST ¥ TPUTOHOMETpUM (TOJIB3YSCh, TJ€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

BeposiTHOCTB M cTaTHCTHKA

W3Bnekate U mpeoOpa3oBbIBaTh HH(OpMaIUIO, TMPEICTAaBICHHYIO B BHJIE
Tabnuil, auarpamMm, rpaduKoB, NPEJCTaBISATh JaHHBbIE B BHUJE TaOJUII, JHUarpam,
rpaduKoB.

OnuceiBaTh [1aHHBIE C MOMOIIBK) CTATUCTUYECKUX IIOKA3aTeNlel: CPEeaHUX
3HAUCHUN U MEp pacceuBaHus (pa3max, JTUCIIEPCHS U CTaHIapPTHOE OTKIIOHEHUE).

HaxonuTth 4acTOThl YMCIOBBIX 3HAUYEHUN U YaCTOTHI COOBITHH, B TOM YHCIIE 110
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHHU.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITUH B ONBITaxX, 3Has BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITHIM, B TOM 4YHCJIE B OINbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Ucnonb3oBath rpaduyeckue MOJACIH: JIEPEBO CIy4YalHOTO JKCIIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBath MOHIATUSAMHU: MHOXECTBO, MOJIMHOKECTBO, BBITIOJIHSITH ONEPaliN
HaJl MHOXECTBaMU: OOBEIUHEHUE, TMepPEeceUeHe, JOMOJIHCHUE, TEPEUUucCsiTh
AJIEMEHTBI MHOXECTB, IIPUMEHATH CBOWCTBA MHOXKECTB.

Hcnonb3oBath rpadudeckoe MpeacTaBICHHEe MHOKECTB U CBSI3€H MEXKIy HUMU
JUI. OTIMCAHMS MPOLIECCOB U SIBJIEHUW, B TOM YHUCJIE MPU PELICHUM 3a4a4 U3 APYTrHUX
y4eOHBIX MPEIMETOB U KyPCOB.

3.3.5. K koHuy o0yueHusi B 9 kiacce 00y4aromuiics MOJYYUT CJeAyIOLHe
NnpeAMeTHbIE Pe3yJIbTaThl:

Anrebpa

Yucna v BeIYUCIICHUSA

CpaBHMBATH M yHOPSAOUYMBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Brimonuars apudgmernueckue ASHCTBUS ¢ pallUOHATBLHBIMUA YUCIAMU, COYeTast
YCTHbIE M NHUCBMEHHBIE MPUEMBI, BBINOJHATh BBIYUCIECHUS C UPPALHOHAIBHBIMU
YU CIIaMU.

Haxonute 3HaueHUs CTENEHEN C LUEIBIMH MTOKA3aTENSIMU U KOPHEW, BBIYUCIIATh
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyryisiTh  ACHUCTBUTENbHBIE YHWCIA, BBINOJHATh NPUKUIAKY pe3yJibTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHbIE M KBAAPATHBIC YPABHEHUS, YPABHEHUS, CBOIAILMECA K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucreMbl ABYX JIMHEHHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aJauu  anreOpanyecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHMsI YPaBHEHUS NI CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOoaUTE MpOCTEHIINE HUCCIEIOBAHUSA YPABHEHHM M CUCTEM YPAaBHEHUM, B
TOM YKCJIe C MPUMEHEHHEM TpadUueCcKUX MpeICTaBICHUM (yCTaHABINBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHElHbIE HEPaBEHCTBA, KBAJApPATHBIE HEPABEHCTBA, H300pa)kaTh
pElIeHHEe HEpPaBEHCTB Ha YHUCJIOBOM MNPSAMOM, 3alUCHIBATh PEUIEHUE C TOMOUIBIO
CUMBOJIOB.

Pemate cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAKOIINE
KBaJIpaTHOE HEPABEHCTBO, N300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IPSIMOiA, 3aIIUCBIBATh PELICHNE C TIOMOIIBIO CHMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA MIPU PELICHNUH Pa3IUYHBIX 3aa4.

OyHKIMU

Pacno3naBaTh (yHKIMHM H3ydyeHHBIX BHJIOB. Iloka3pIBaTh cXeMaTHYECKU
pacnojokeHue Ha KOOPIUHATHOMN IJIOCKOCTH TpapuKoB QyHKIMA Buaa: Y = KX, y =
kx +b,y=Kk/x,y=ax2+bx+c,y=x3,y= VX, Y = [X|, B 3aBUCUMOCTH OT 3HAYCHU I
K02 ULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U M300paXkaTh CXEMATHYECKH T'papUKA KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHbBIX (PYHKIMHI N0 UX Tpadukam.

Pacno3HaBaTh KBagpaTHuHyl (QYHKIHIO 1O (OpMyJe, TPUBOAUTH IMPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

YucII0BbIE NOCIEA0BATEIBHOCTH U IIPOIPECCUN

Pacnio3naBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO TPOTPECCUN TMPU Pa3HBIX
croco0ax 3aJaHusl.

BoIinonHATe  BBIYMCIEHUS C UcCHodb30BaHueM Qopmyn Ne-ro  uieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX Ne UJIeHOB.

N300paxaTh YjeHBbl MOCIENOBATENLHOCTH TOYKAMH Ha KOOPJIWHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YMCIOBBIMHM IOCJIEIOBATEIBLHOCTSIMU, B TOM
qucle 3a7aud U3 PeaIbHOM *U3HM (C MCIOJIb30BAHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHH).

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX YIJIOB, HAaXOIUTh C HX
NOMOUIBI PA3JIMYHBIE JJIEMEHTHl MPSMOYIOJBHOIO TPEYroJbHUKA («pELICHHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxouTh (C MOMOUIBIO KaNbKYJISTOPA) JUIMHBI U
YTIIBI AJ1 HeTaOJMUYHBIX 3HAYEHUI.



[Tonb30BaTbes GopmMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOKJECTBOM JJII HAXOXKICHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUUYECKHUMHU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJII HAXOXKJIEHUS Pa3IMYHbIX
JJIIEMEHTOB TPEYroJbHUKA («pEIICHWE TPEYroJbHUKOB»), MPUMEHATh WX IpHU
pELICeHUN T€OMETPUUYECKUX 3a/1a4.

Bnaners noHsatusMu npeodpazoBaHus MOA00US, COOTBETCTBEHHBIX JIEMEHTOB
nonoOHbIX ¢uryp. Ilomb3oBaTbes CBOMCTBAMU MOAOOHMS MPOU3BOJBHBIX (GUTYD,
YMETh BBIYUCIATH JJIUHBI M HAXOAWTh YIIbl y MOAOOHBIX (uryp. IIpumensts
CBOMCTBA MO100MS B MPAKTHUYECKUX 3a/1a4aX. Y METh IPUBOJUTH IPUMEPHI MTOAOOHBIX
(Guryp B OKpy>KarolieM MHUpE.

[Tonb30BaThCA TEOpEMaMU O MPOU3BENCHUH OTPE3KOB XOpJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThcs BEKTOpaMHU, NOHHMMATh WX TE€OMETPUYECKUMH U (U3HUECKUN
CMBICI, NPUMEHATh HMX B PELICHUUM TEOMETPUUECKUX U (PU3MYECKUX 3ajad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKJICHHUSI IJIUH U YIJIOB.

ITonb30BaThCA METOOM KOOPJMHAT HA TUIOCKOCTH, IPUMEHSATH €0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagers NMOHATUSAMH IPABUIBHOIO MHOTIOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W PaJWaHHON MEpbl YIJVIa, YMETh BBIYMCIATH IUIOIIA/b
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (MaM UEHTPBI) CUMMETPUM (UTYyp, TPHUMEHSTH JBHXKECHHS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIeNIN JI 3a]1a4 peanbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHUS C
NPUMEHEHUEM TOJ00MSI W TPUTOHOMETPUYECKMX (PYHKIMH (MOJB3YSACh, TIIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

BeposTHOCTh M cTaTUCTHKA

W3Bnekats 1 mpeodpazoBbIBaTh HHGOPMALIUIO, IPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUAE TaONMIl, Juarpamm, rpadukoB, IPEJICTaBISATh JTaHHBIE B BUJC
Ta0NHII, TUarpaMm, rpauKoB.

Pemarp 3agaum OpraHM30BaHHBIM NEepeOOPOM BapUAHTOB, a TaKXke C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonb3oBaTh oOMMcCATENbHbIE XapaKTEPUCTUKU JJIsI MAacCHUBOB YHCIOBBIX
JTAHHBIX, B TOM YHCJIE CPEITHUE 3HAUCHHS U MEPbI pacCEUBaHMUSI.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE TOJIb3YAChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOCHUH.

HaxoauTe BEpOATHOCTH CllydyallHbIX COOBITHMII B M3Y4YEHHBIX OIbBITaX, B TOM
Yyclie B OIBITAX C PABHOBO3MOJKHBIMHM 3JIEMEHTAPHBIMHM COOBITHSIMH, B CEpHSIX
WCIIBITAHUM J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUNM bepHyiun.

Nmerer mnpeactaBineHne O CIy4yalHOW BEJIMYMHE M O PAaCHpeaciICHUH
BEPOSATHOCTEM.



NmeTs mnpencraBieHue O 3aKOHE OOJBIIMX 4YHCENI KakK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4aHOW W3MEHYHMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B
MIPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudgposbie
Ne i/ P Konrpouabnsie | IIpakrnyeckue (ucpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
1 Harypanbnbie uncna. JleiictBus ¢ 43 9 bubnuorexa [JOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. JIluanum Ha 12 5 bu6nuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuorexa [JOK
3 OOkIkHOBeHHBIC ApOOH 48 2 https://m.edsoo.ru/7f4131ce
bubnuorexa [JOK
4 Harnsanas reomerpusi. MHOTOyrosibHUKH 10 1 https://m.edsoo.ru/7f4131ce
bu6anoreka LIOK
2
> JlecaTuriHbIe ApodH 38 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypsl B 9 1 bubnuoteka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6anoreka IIOK
7 IT 1 1
OBTOpeHHE 1 0000ICHHE 0 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 7 4
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6 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/ P Kourpoasubie | Ipakruueckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
but6mmoreka [IOK
! Harypanbusie wnena 30 ! https://m.edso0.ru/7f414736
5 Harnsannas reomerpus. [Ipsimbie Ha 7 bubnmnoreka [HOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubnuorexa [JOK
3 Jlpodu 32 ! ! https://m.edso0.ru/7f414736
bubmnoreka IIOK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubmnoreka IIOK
> Berpaxenma ¢ Oyksamu 6 https://m.edso0.ru/7f414736
6 Harnsannas reomerpus. Purypsl Ha 14 1 1 bubmuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6anoreka LIOK
7 [TonoxuTenbHbIe U OTPULIATENIBHBIE YK CIIA 40 1 https://m.edsoo.ru/7f414736
bu6nuorexa [IOK
8 [lpeAcTaBIeHHE JARHEIX 6 ! https://m.edso0.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 9 1 bubnmnoreka LIOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, 06001IICHNE, 20 1 bubmunoreka [JOK
CHCTEeMaTHU3alus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Anrebpa
1 Yucna v BeIYUCIIEHUS. PaliuoHabHEIE o5 1 1 bu6mmorexa [IOK
yucia https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 AnrebpandecKkue BhIpaKEHUS 27 1 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHEHILA i HEpaBeHCTBa 20 1 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1 1
OOPJIMHATEL H IPAQHiH. PyHKILH https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
IT 1
> oBTOpeihe it 0dobmerte 0 https://m.eds00.ru/7f415b90
I'eomerpus
[Ipocreiimue reomerpuyeckue GUTypsl U
6 I/If cBoiicTBa. 3me epHI/Ie reOMgr I/I}‘I-II;CKI/IX 14 bubmorexa HOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYUH
bu6mmoreka [JOK
! Tpeyrobi 22 1 1 https://m.edsoo.ru/7f415e2e
8 [TapanienpHble MpsiMble, CyMMa yTJIOB 14 1 bubmuoreka [IOK
TpeyrojIbHUKA https://m.edsoo.ru/7f415e2e
9 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 1 bub6nuorexa [IOK

MOCTPOEHUS

https://m.edsoo.ru/7f415e2e
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bubmuoreka [JOK

10 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 httos://m.edsoo.ru/7fA15e2e
BeposTHOCTh M CTaTUCTHKA

bubmuoreka [JOK

1 HpencranienHe AaHHEX ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK

12 OnucatesbHas CTaTucTHKa 8 https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK

13 Cotyuaiinas usMEHIHBOCTS 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK

14 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
15 BeposTHOCTB M yacToTa CiIry4aiiHOTrO 4 bubnnorexa [JOK

COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK

16 O0001menne, cucreMaTH3amusa 3SHAHUH 5 2 httos://m.edsoo.ru/7fA15fdc
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8 KVIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 .K 1 1
ucia v BeluuciaeHus. KBagpaTHbeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 1 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 bubnunoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKCHHUS. 15 1 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
YpaBHeHHs 1 HepaBeHCTBAa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIHH. OCHOBHbIC OHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyrKumn. Hucsnossie GyHKumn o ! https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
I'eomerpus
11 YeThIpEXyroJbHUKN 12 1 bubnnorexa [JOK
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https://m.edsoo.ru/7f417e18

Teopema ®aneca u TeopeMa o

12 MIPOMOPITMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 bubmmorexa [JOK
poTopht P > 1O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[lnomane. Haxoxaenue miomanen
13 Tpe HlOJi[BHI/IKOB u i[/[Horo OJEHHHX ¢bur 14 bubmmorexa [JOK
peyr y IP- https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX puryp
Teopema [Iudaropa n nHayana bubmmoreka [IOK
14 10
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYr1ubl B OKpY)KHOCTU. Brincanusie u
15 ONMCAaHHBIEC YETHIPEXYTOJIbHUKH. 13 bubnunoreka [JOK
Kacarenbnbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bubnuorexa [JOK
1 I1 4
y osTopente, obobumere sHanmil https://m.edsoo.ru/7f417e18
BeposiTHOCTB 1 cTaTuCTHKA
bu6mmoreka [JOK
17 IT 4
OBTOpeftie kypea 7 kacca https://m.eds00.ru/7f417fb2
18 OmnucarenpHas craTucTuka. PaccenBanue 4 bubnunorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
1 M 4
o noxectsa https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
2 B
0 epOSTHOCTD CIIy4aHOTO COOBITHS 6 https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
21 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
22 Cayuaiinble COOBITHS 8 bubmmorexa LIOK

https://m.edsoo.ru/7f417fb2
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23 O0001enue, cucTeMaTH3aIus 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/7f417fb2
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9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubnuotexa [JOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 14 1 bubnuoreka [IOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [IOK
YpaBHEHUN https://m.edso00.ru/7f419d08
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 ﬁg{iﬂﬁzféﬁ)?rouﬁ £419408
bubmnoreka IIOK
1
> Dymrit 16 L https://m.edso0.ru/7f419d08
bu6nuorexa [IOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nuorexa [IOK
3HaAHUHI https://m.eds00.ru/7f419d08
I'eomerpus
3 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 1 bu6muoreka [JOK
CHUHYCOB. Pemienue TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
9 [TpeoGpa3zoBanue nonodusi. Merpudeckue 10 1 bubmuoreka [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6nunorexa LIOK
10 Bexropsi 12 L https://m.edsoo.ru/7f41al2c
11 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmuoteka [IOK
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https://m.edsoo.ru/7f41al2c

HpaBI/IJ'IBHBIC MHOTI'OYI'OJIbHUKHU. HJ’II/IHa

12 OKPYKHOCTH U IUIOLIAIb Kpyra 8 buGnuorexa [IOK
Py B ﬂu pyrd. https://m.edsoo.ru/7f41al2c
Brluncnenue miomasueit
bubnunoreka LIOK
13 JBIDKeHHS [II10CKOCTH 6 https://m.edsoo.ru/7f41al2c
14 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 7 5 bubnunorexa LIOK
3HAHUHU https://m.edsoo.ru/7f41al2c
BepositHOCT U cTaTUCTHKA
bubmnoreka IIOK
15 Hosropenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
bubmnoreka IIOK
16 DIeMEHTI KOMOMHATOPHIH 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
17 ['eoMmeTpuyeckas BEpOsSTHOCTh 4 https://m.edsoo.ru/7f41a302
bu6nuorexa [IOK
18 Henbrranus bepuyiuim 6 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
1
9 Coryuaifras semrmHa 6 https://m.edsoo.ru/7f41a302
bubanoreka LIOK
20 Obodmenne, KonTpo, 10 1 https://m.edsoo.ru/7f41a302
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
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1. Marematuka, 5 knacc/ Mep3nsik A.I'., [Tononckuii B.b., Axup M.C.; nox

penakiueit [Togonsckoro B.E., O61iecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3marensctBo «lIpocBemienre»

2. Maremaruka,6 kmacce/ Mepamsak A.T., ITomonckuii B.b., Sxkup M.C.; mox
penakuueii [logonseckoro B.E., OOmiecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00I1IECTBO
«3narensctBO «IIpocBenienre»

3. Anrebpa, 7 kiacc/ Mepansik A.T'., TlonsikoB B.M.; mox penakiueit
[Tomonbckoro B.E., O6mecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTRIO M3marenbekuii
neHtp «BEHTAHA-T'PA®y; Axunonepnoe o61miectBo «3narenbcTBo
«IIpocsemenue»

4. Anrebpa, 8 kiracc/ Mepansak A.I'., [lomorckuit B.b., Axup M.C.; mox pegaknuei
[Tomonbckoro B.E., O6mecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTRIO M3marenbekuii
nentp «BEHTAHA-T'PA®»; Akiinonepnoe o0iiectBo «M3aaTenbeTBo
«ITpocBemienue»

5. Anrebpa, 9 kiace/ Mepansik A.T'., Tlononckuit B.b., Sxup M.C.; non
penakuueit [logonsckoro B.E., O61iecTBO ¢ OrpaHnY€HHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00111ECTBO
«M3narenbctBo «IIpocBenieHue)
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Mar. JuT., 1961. — 169 c. 6. Kapnayxoa O. A. [IpukinagHsie 3a1a4u B MATEMATHKE:
yaeoHoe nocobue / O. A. Kapnayxosa, B. A. lllepmaesa, T. O. Kodetkoa. — Cuo.
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216 c.
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—208 c.
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obpazoBanuu / A. B. Tpyxun // OTKpbITOC U IUCTaHIIMOHHOE oOpa3zoBanue. — 2002, —
Ne 4 (8).

10. [Tanupo . M. Ucnonb3oBaHue 33724 C IPAKTUYECKUM COAEPKAHUEM B
npenoaaBaHuy mateMatuku. Ku. s yaurens. — M.: [Ipocsemenue, 1990. — 96 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

1. Math.ru — [Dnextponnsiii pecypc]. — URL: https://math.ru

2. bank 3apanuii 111 GOpMHUPOBAHUS U OLIEHKU (DYHKIIMOHAIbHON
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