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COIEPKXAHUE OBYYEHUA
MATEMATHKA
S KUIACC

HarypaJjibHble 4ncjia M HYJIb

Harypansnoe wuymcno. Psan Harypanmenbix uyucen. Ywcno 0. HM3o0paxeHue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOMA.

[To3unuonHas cucTteMa cuuclieHHs. PumMckas Hymepanus KakK IpUMeEp
HETIO3ULIMOHHON CUCTEMBI CUMCIIeHUs. [lecaTuuHas cucremMa CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPABHEHUE HATYpaJbHBIX YHCEI C HYJIEM.
Cnioco6bl cpaBHeHUs1. OKpyTIeHNE HATYPaTbHbBIX YUCEN.

CroxeHre HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS MPH CIOKEHHH. Bbruntanue kKak
JeiCcTBUE, OOpaTHOE CJIOKEHUIO. YMHOXEHUE HATypalbHBIX YMCEI, CBOMCTBA HYJS U
CAVHUIBI TIpU YMHOXEHUHW. JleneHue Kkak JedcTBHE, OOpPaTHOE YMHOXKEHHIO.
KomnoneHTs! neiicTBUi, CBSI3b MeX1y HUMU. [IpoBepka pe3ynbTaTa apuMEeTHIECKOTO
neictBud. llepemecTuTenbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U
YMHOKEHHUSI, pacipeieTuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnons3oBanne OykB mjie 0003HAYEHUsT HEM3BECTHOIO KOMIIOHEHTA M 3alHCH
CBOMCTB apu(METUUECKUX JCHCTBUM.

JlenuTenu U KpaTHbIE YUCHa, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb ¢ HaTypaJbHBIM MOKa3aTElIEM. 3aUCh YUCIa B BUJIE CYMMBbI Pa3psiIHbIX
ClaracMbix.

UucnoBoe BbIpakeHHE. BbIuncieHne 3HAYEHUN YHCIIOBBIX BBIPAKEHHM, MOPSIIOK
BBINIOJIHEHUS JeWcTBUM. lcnonb3oBaHWE NPU BBIYUCIEHUSX IEPEMECTUTENBHOTO U
COUYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS U YMHOXEHHsI, PaCIpeAeIUTEILHOTO
CBOWCTBA YMHOKECHHUSI.

Jpodu

[Ipencrapienne o npodH Kak Crocode 3amucu 4acTu BeIUYUHBI. OOBIKHOBEHHBIC
npo6u. [lpaBunbHble W HenmpaBuibHBIE ApoOH. CmenranHas apoOb, MpeCTaBICHUE
CMEIIaHHOU poOW B BHJIC HEMPABUJILHOW poOU M BBIACICHHUE LIETION YacTH YuCia U3
HEeMpaBWiIbHOM Jpobu. WM300paxkeHue napoOeil ToukaMu Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpaimienue apooOei. I[lpuBeneHue ApoOH K HOBOMY
3HameHaTeno. CpaBHEHUE APOOECH.

CnoxxeHrie W BBIYMTAHUE ApOOCH. YMHOXKEHWE W JelieHHe IpoOei, B3anmMHO
obpatHble apobdu. HaxoxaeHne 4acTy 1eJI0To 1 1IEJI0To 10 €r0 YacTH.

Hecatuunas 3amuch JapooOeit. IlpeacraBieHue gecaTUdHOM JpoOUM B BUJC
0ObIKHOBEHHOM. M300pakeHne AECATUYHBIX ApOOEH TOYKaMU HAa YMCIOBOM MPSIMOIl.
CpaBHEHHE ECATUYHBIX APOOECH.

Apudmernueckne IEHCTBUS ¢ JECATUIHBIME JpoOsimMu. OKpyTIICHUE AECATUIHBIX
TPOOCi.



Penrenue TeKCTOBBIX 32/1a4

Pemenne TeKCTOBBIX 3ajau apu@MeTHUECKUM crocoOoM. PeleHue normueckux
3ama4. Pemenue 3amay nepedbOpoM BCeX BO3MOXKHBIX BapUaHTOB. Mcronb3oBaHuE MpU
pEICHUH 3a7a4 TaOJIUI] U CXEM.

Pemenne 3amay, conepxaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYNHBI: CKOPOCTD,
BpEMs, PACCTOSHHE, LE€HA, KOJIMYECTBO, CTOMMOCTh. ENMHMIIBI M3MEpPEHHUSA: MACCHI,
00bEMa, LIEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSA3b MEKIY €AMHUIIAMU U3MEPEHUS
Ka)KI0M BEJIMYUHBI.

Pelienre oCHOBHBIX 3a71a4 Ha IpoOH.

[IpeacTaBieHue NaHHBIX B BUE TaOIMI], CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsauele npencraBienus o (pUrypax Ha IJIOCKOCTH: TOYKA, MpsMas, OTPE3OK,
Jqyd, yroJj, JIOMaHas, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. Yroi. IIpsMo#, ocTpsli,
TYIIOU U pa3BEPHYTHIN YTJIbL.

JInuHa OTpe3Ka, METPUYECKHE E€OUHULIBI JJIUHbL. JIMHA JIOMAaHOW, HEpUMETP
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHUE YII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsnuele mnpeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxenue ¢uryp, B TOM uyucie Ha kieryatod Oymare. Iloctpoenue
KOH(Urypanuuii u3 yacrted NpsAMON, OKPYKHOCTM Ha HEJIMHOBAHHOM W KJIETYaTON
Oymare. VMcnosib30BaHUE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBA/IpaTa.

[nomans  NpAMOYTrOJIbHUKA W MHOTOYTOJIBHMKOB,  COCTABJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM uuciie (uryp, M300pak€HHBIX Ha KJeT4aTrol Oymare.
Enunuiibl n3mepenus mioniaau.

Harnsanele npencraBieHuss O MPOCTPAHCTBEHHBIX (Urypax: HpsIMOYTOJIbHBIN
napajuienenunesa, Kyo, MHororpaHHuku. M300pakenne npocTedmx MHOTOTPAHHHUKOB.
Pa3géprkn kyOa u mnapamienenunena. Co3maHue Mojelied MHOTOIPAaHHUKOB (U3
OyMaru, IpOBOJIOKH, TUIACTUIIMHA U IPYTUX MaTEPHUAIIOB).

O0BEM PAMOYTOIBLHOTO Napajuienenumnena, kyoa. Equnuiiel uamepenust oobéMma.

6 KIIACC

HarypaJjabHble yuciaa

Apudmernueckre JEUCTBUS C MHOTO3HAYHBIMM HATypalIbHBIMU YHCIIAMHU.
YuciioBble BbIpaKEHUs, MOPSIIOK JEUCTBUM, MCIONb30BaHUE CKOOOK. Mcrmosb3oBaHue
IIPA BBIYUCIICHUAX II€PEMECTUTEIBHOIO M COYETATEIbHOTO CBOWCTB CIIOKEHUS U
YMHOKEHHMSI, PACIPEAEIUTEIBHOIO CBOWCTBA YMHOXKEHUA. OKpYIJIeHHE HaTypajbHBIX
YUCell.

JlenuTenun W KpaTHbIE 4KCIa, HauOOJBIIUN OOIIMM JeTUTeTh W HaWMEHbIIEE
oO1ee kpaTHoe. [lenrMocTh CyMMBbI M PpOU3BeAeHUs. [{efeHre ¢ 0CTaTKOM.

J{poon



OObIKHOBEHHas: JIpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue Japooeil.
CpaBHeHHe U ymopsiiouMBaHHe IpooOeil. Pernenune 3amad Ha HaX0XKIEHHUE YaCTH OT
LEJOoro M LeJoro mno ero 4actd. JlpoOHoe 4Yuciao Kak pe3ysibTar JeleHUs.
[IpeacraBienue necaITUUHON APOOM B BHUJIE OOBIKHOBEHHOW IpOOM M BO3MOKHOCTh
npe/cTaBlieHuss OOBIKHOBEHHOM JpoOM B BUAE JeCATUYHOU. JlecsTuuHble IpoOu U
METpUYECKasi cucteMa mep. ApHUpMETHUYECKUE JCUCTBUS M YUCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

Otnomienne. Jlenenwe B JaHHOM OTHOIIEHWW. MacmTab, MpomopIus.
[IprMeHeHne MTPONOPLHI NPH PEIICHUH 3a1a4.

[Tonarue npoueHta. BplunciieHHe NMPOLUEHTA OT BEJIWYMHBI U BEJIMYMHBI IO €€
MPOLIEHTY. BrIpakeHue MNPOLEHTOB JECATUYHBIMH ApoOsimu. PemreHne 3agau Ha
IIPOLEHTHI. BhIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

IHonoxXuTENBHBIC M OTPHIATEIBHBIC YHCIA

[TonoxurensHble M OTpHULATENbHbIE uucna. llensle uynmcma. Mopynps uuciha,
reoMeTpuyeckas HUHTEpIpeTanuss MOAyJdas uucia. M3oOpaxkeHue uucen Ha
KOOPJIMHATHOM MpsiMOM. YncnoBele TpoMexyTku. CpaBHeHUE yncen. ApudmeTniyeckue
JNEUCTBUSA C NTOJIOKUTEIBHBIMA M OTPULIATEIIbHBIMH YHCIIAMH.

[IpssmMoyrosibHast cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
IJIOCKOCTH, abciucca u opauHata. [loctpoenune Touek U uryp Ha KOOpPAMHATHOMN
IJIOCKOCTH.

BykBeHHbBIC BHIpAKEHUA

[IpumeHeHnne OyKB JUIsl 3allMCHM MAaT€MAaTHYECKUX BBIPAKEHUU U MPEIJIOKEHUMU.
CpoiictBa apudmeTHuecKux JeHCTBUUA. bDyKBEHHBIE BBIPAKEHHS U YHCIOBBIE
IIOJICTAHOBKU. DyKBEHHBIE pABEHCTBA, HAXOXKIECHHE HEHU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GOpMyIsbl MEpUMETpa M IJIOMIAAU MNPAMOYTOJIbHUKA, KBajapaTa, 00bEMa
napajuienenuneaa u Kyoa.

Pelenue TeKCTOBBIX 33124

Pemennie TeKCTOBBIX 3aJauy apuPMETHUECKUM criocoOoM. PelieHue noruyeckux
3aja4. Pemenue 3aa4 nepebopoM BceX BOZMOMKHBIX BAPUAHTOB.

Pewmenne 3amau, cogepkanmx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIUYUHBI: CKOPOCTD,
BpEMs, pACCTOSIHUE, II€HA, KOJIUYECTBO, CTOMMOCTb, MHPOU3BOAUTEIBHOCTH, BpEM,
00BbEM paboThl. EnuHuUIBI M3MEpeHHs: MacChl, CTOMMOCTH, PAacCTOSHHUS, BPEMEHH,
ckopocTd. CBS3b MEXY €IMHUIIAMH U3MEPEHUS KAKI0M BEITUYHHBI.

Pemienne 3amay, CBS3aHHBIX C OTHOILUIEHHEM, MPONOPUUOHAIBHOCTHIO BEJIUYMH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

OueHka W MNOpPUKUAKA, OKpyrieHue pesyiabrata. CocTaBieHre OYKBEHHBIX
BBIPAKEHUI 110 YCIOBUIO 331a4H.

[IpencraBienre JaHHBIX € TOMOMIbIO Tabnuu u guarpamm. CronOyaTbie
JarpamMMBbl: YTEHUE U MTOCTpOeHUE. UTeHHE KPYTrOBbIX AUArPaMM.

Harasanas reomerpus



Harnsguele npencraBienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jyd, YroJi, JIOMaHas, MHOTOYTOJIbHUK, YE€TbIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3auMHOE pacnosioKeHUe JBYX IPSMBIX HA IUIOCKOCTH, IApPAJUIECIBHBIE MIPSMBIE,
NEPHEHANKYJIIpHbIE IpsiMble. 3MepeHHne pacCTOSHHNA: MEXAYy IBYMs TOUYKaMH, OT
TOYKH J0 MPSAMOi1, IJIMHA MapIIpyTa Ha KBaJAPAaTHON CETKE.

N3mepenre © TNOCTPOEHUE YIVIOB C TMOMOUIBIO TpaHCHoOpTUpa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIBHBIN, TYMOYTOJbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeTbIpEXYTrOJbHUK, IIPUMEPHI YEeTBIPEXYTOJILHUKOB.
[IpsAMOYTOJIBHUMK, KBaApaT: MCIOJb30BAHUE CBOMCTB CTOPOH, YIJIOB, JIWAroHaJIEH.
N300paxeHne reoMeTpruueckux (Uryp Ha HEIMHOBAaHHOW Oymare ¢ MCIOJB30BaHUEM
LUPKYJIsl, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenns Ha kieTyaToil Oymare.

[lepumerp mMHOroyrosipHuka. Ilonarue miomanu GUrypsl, €IUHHUILIBI U3MEPEHUS
wionaau. [IpubmmxkénHoe n3mepenue miomaad GUryp, B TOM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHune JIMHbI OKPYKHOCTH, IIJIOLIaIA KpyTa.

CummeTpus: LIeHTpajbHas, OCeBas U 3epKajbHas CHMMETPHUHU.

[locTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsigaele npencTaBieHus O MPOCTPAHCTBEHHBIX (UIypax: MapaslieienuIie],
KyO, Tmpu3Ma, mUpaMula, KOHYC, ULWIMHIp, map u cdepa. HW3obpaxeHue
MIPOCTPAHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, LWIMHApPA U
koHyca. Co3maHue Mojened NpOCTPaHCTBEHHBIX (uryp (u3 Oymaru, HPOBOJIOKH,
MJIACTHIIMHA U JPYTUX MATEpUAJIOB).

[Tonsatune o00béMa, emnuHUIBI H3MepeHHs o00béMa. OO0BEM  IPAMOYTOJIBLHOTO
napajienenunena, Kyoa.
AJITEBPA

7 KIIACC

Yucaa v BBIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIC U JECATUYHBIC, IEPEX0]T OT OJHOM (HOPMBI 3amucu ApooOeit
K aApyroil. IloHsiTMe palMOHAIBHOTO 4YHUCJA, 3alUCh, CPAaBHEHUE, YHOPSAOYUBAHUE
palMOHANBHBIX 4KCell. ApudMeTHUEeCKHe ACHCTBUS C palUOHAIBHBIMH YHCIAMHU.
Pemenue 3aay u3 peaibHOM MPaKTUKKU HA YACTH, Ha IPOOU.

CreneHp C HaTypajJbHBIM IIOKa3aTeleM: OINpeJelieHue, MnpeoOpa3zoBaHHe
BBIPDOKCHU HA OCHOBE OMPEICICHUS, 3aMuch OONbITUX uuces. [IpomeHThl, 3ammch
MPOLEHTOB B BHJE JApoOM U JIpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 33/Ja4yd Ha
MPOLICHTHI, pEeICHUE 3a]1a4 U3 PEAIbHON MPAKTUKH.

[IpuMeHeHre TPU3HAKOB JEIMMOCTH, PA3NOKEHUE HA MHOXKHUTEIN HATypaJbHbBIX
YHUCEl.

PeanbpHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHas MPOMOPLHOHATBHOCTH.

AJuireOpandecKue BbIPaKEeHUSA



IlepeMeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOH. JlomycTuMmsble
3Ha4YeHUs1 nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHM B BHJIE
dbopmynbl. Beruncnenuss mo ¢dopmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAKECHUI,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MPaBUiIa MpeoOpa3oBaHMsl CyMM U IIPOU3BEICHUM,
IpaBUJIa PACKPBITUS CKOOOK UM MPUBEACHHUS MTOTOOHBIX CIaraeMbiXx.

CBoiicTBa CTENEHH C HATYPAJIBHBIM [IOKA3aTEIIEM.

OpHounensl u MHoOrowieHsl. CreneHb MHoroujeHa. CrojkeHHe, BBIYMTAHUE,
YMHOXXE€HHE MHOTOWICHOB. POPMYJIBI COKPAIIEHHOTO YMHOXKEHUSA: KBAaIpaT CyMMBbI U
kBaapar paszHoctd. Dopmyna pasHoCcTH KBajparoB. Pa3nokeHne MHOIOYICHOB Ha
MHOKHTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHMs, INpaBWwia MpeoOpa3oBaHUsA ypaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHenHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEHW JIMHEWHOTO
YpaBHEHUS, pEUICHUE JIMHEHHBIX ypaBHEHMI. COCTaBlIeHWE YPAaBHEHHU IO YCIIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JBYMsl MEpEMEHHbIMU M ero rpaguk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C ABYMs IepeMeHHbIMU. Pelienne cucteM ypaBHEHH criocoOoM
IIOZICTAaHOBKU. [IpuMepsI pelieHns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

DOYyHKIUU

Koopaunara Toukm Ha npsmon. YucnoBble NpOMEKYTKH. PaccrosiHne Mexuay
IBYMsI TOYKAMU KOOPAMHATHOMN MPSIMOMA.

[IpssmoyrosibHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opauHaTa TOYKH
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukos, 3amaHHbix (Gopmynamu. YreHue
rpadukoB peanbHbIx 3aBucuMocTel. [lonsatue Qynkuu. I'paduk pynkuuu. CpoiicTBa
¢bynkuuid. Jluneinas ¢ynknus, e€ rpaduk. ['paduk dynkumm y = [X|. ['padudeckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUN.

8 KJIACC

Yuciia ¥ BBIYUCTCHUS

KBagparueiii kopenb wu3 uwucna. [lonHstue 00 wuppalMOHAIBHOM —YHCIIE.
JlecaTuuHple MPUOTUKEHUS HUPPALMOHAIBHBIX uHncesl. CBoHcTBa apudMETHYECKHUX
KBaJpaTHBIX KOPHEW M WX MPUMEHEHUE K MPeoOpa3OBAHUIO0 YUCJIOBBIX BBIPAXKEHUN U
BBIUHCJICHUAM. JI€HCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ LenbIM NTOKa3aTenaeM U €€ cpoiicTBa. CTaHaapTHas 3aMuCh YUCia.

AJire0OpanvecKue BbIPaKeHUs!

KBanparHsiil TpEXWIeH, pa3ioxKEHUE KBAAPATHOTO TPEXUJICHA HA MHOKUTEH.

Anrebpandeckas Apo0b. OCHOBHOE CBOMCTBO anredpanydeckoit apodu. CioxxeHue,
BbIUMTAHWE, YMHOXKEHUE, JeJieHHe anredpanueckux Apobeil. PamuonanbHbIe
BBIPKEHUS U UX TIPeoOpa3oBaHueE.

YpaBHeHHs U HEPABEHCTBA



KBagpatHoe ypaBHeHue, (GopMyna KOpHEH KBaJapaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEeHUN, CBOASAIINUXCS K JIMHEMHBIM U KBaapaTHbIM. [IpocTeimue
JIpOOHO-pallMOHAIbHBIC YPABHEHHUSI.

I'paduueckass uHTEpHpeTalsi ypaBHEHUN C ABYMS MEPEMEHHBIMH U CHUCTEM
JVHEWHBIX YypPaBHEHUMH C JByMs IepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucmoBble HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO C OJHOW IIEPEMEHHOU.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JIMHENTHBIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKUUHA

[lonsitne ¢ynkuuu. OOnacTh ONpEnesieHus U MHOKECTBO 3HAYEHHN (QPYHKIUU.
CnocoObl 3a1aHus PyHKIUH.

I'padux pynkunn. Yrenne cBoiicTB PyHKmu 1o € rpaduky. [Ipumepsl rpadukos
(yHKIUH, OTpaKAIOIIUX PEeAIbHBIC MPOIECCHI.

OYHKIMK, OMNHUCHIBAIONIME TPSIMYI0 H  OOpaTHYI0  MPONOPLUHOHATIBHBIC
3aBHCHMOCTH, nX rpadukn. Oyukimn y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pellIeHUEe YPaBHEHNUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucna v BBIYUCICHUSA

PaunonanpHbpie 4YKClla, HppalMOHAIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
JeCATUYHBIC TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHBIC YHCa KaK
OEeCKOHEUHbIE JeCATUYHbIE JApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHO>KECTBOM JAECHUCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MIPSAMOM.

CpaBHEeHHME  JEHCTBUTENBHBIX  4YHCEN, apU(PMETHYECKUe  JEUCTBUS  C
JNEUCTBUTEIBHBIMUA YHCIIAMU.

Pa3smepbl 0OBEKTOB  OKpYXKaloIIEro MUpa, JJIMTENbHOCTh IPOLIECCOB B
OKpY’KaroILEeM MUpE.

[Ipubnu>x€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh MpuOmmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunetHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCA K TUHEUHBIM.

KBanparnoe ypaBHeHue. PelnieHue ypaBHEHHM, CBOIAIIMXCSA K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pelieHHs YpaBHEHUH TPETbEW U UYETBEPTOMU
CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIIU.

Pemenne npoOHO-paliMoOHANBHBIX ypaBHEHHM. PemieHne TEKCTOBBIX 3amady
anredpandecKuM METOJIOM.

VYpaBHeHne C ABYyMs NEpeMEHHbBIMH U ero rpaduk. Pemenue cucrem AByx
JIMHEWHBIX YpPaBHEHUN C JBYMsS IEPEMEHHbIMU. PellleHue CUcTeM NIBYX ypaBHECHMH,



OJIHO U3 KOTOpBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenune cucrem
JMHEUHBIX HEPABEHCTB C OJJHOM nepemeHHoM. KBagpaTHbie HepaBeHCTBA. [ 'paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKIUU

KBampatnunas ¢ynknus, e€ rpadux u cBoictBa. [lapabona, KoopauHATHI
BEPIITMHBI 1TapadO0JIbl, 0Ch CAMMETPHUH MapadoIb.

Ipaduxu dynxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = || , u ux
CBOWCTBA.

YucioBble M0CIeA0BATEILHOCTH U IPOrPECCUM

[ToHdaTHE YMCIIOBOM  TMOCIENOBATENBHOCTH. 3aJaHUE IOCJIEI0BATEIbHOCTH
pEKYppeHTHOH (opmynoi U popmysoil N-ro yieHa.

Apudmernueckass W reomerpuyeckas mnporpeccuu. Dopmynbl N-TO  yjeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N300paxeHne 4WieHOB apu(PMETUUECKON U T€OMETPUUECKON IPOrpecCHii ToUKaMu
Ha KOOPJMHATHOW IIOCKOCTU. JIMHEHHBIH M HSKCHOHEHIUANbHBIA poCT. CIOXKHBIE
IIPOLICHTBHI.

IF'EOMETPUA

7 KIIACC

Havaneuble monsTus reomerpuu. Touka, mpsmasi, OTPE30K, JIyd. Yroisl. Bumel
yriioB. BeprukanpHble W CMeXHbIE yIUbl. buccektpuca yria.  JlomaHnas,
MHOT'OYTOJIbHUK. [lapayiieIbHOCTh U MEPIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunblie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cuMmeTpuu. [Ipumepsr
CUMMETPHUU B OKPYKAIOILLEM MUPE.

OCHOBHBIE TOCTPOECHUS C MMOMOUIBIO LIUPKYJIA U TUHENRKHU. TpeyronpHuK. BeicoTa,
MequaHa, OMCcCeKTpuca, X CBOMCTBA.

PaBHOOCIpeHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKMU. Hepasenctso
TPEYTrOJIbHUKA.

CBoiicTBa M MpU3HAKA PABHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa W TpPU3HAKU MapauiedabHbIX OpsMbIX. CyMma YIiOB TPEYroJibHHUKA.
Bremnue yribel TpeyrojibHUKA.

[IpsmoyrosibHblid ~ TpeyroibHUK.  CBOWCTBO ~ MeAMAaHbl  MPSAMOYTOJBHOIO
TPEYroJIbHUKA, MPOBEIEHHON K TUIOTEHY3€. [IpuM3Haku paBeHCTBA MPSIMOYTOJBbHBIX
TPEYTOJbHUKOB. [IpAMOYTONIbHBINA TPEYTOIBHUK C yriaoMm B 30°.



HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIrOJbHHKA, HEPABEHCTBO O JJIMHE
JOMaHO#, TeopemMa o OosblieM yrie ¢ OOJbIIEH CTOPOHE TPEYroJIbHHKA.
[lepieHaUKYSIp U HAKIOHHAS.

['eomeTpruueckoe MecTo ToueK. buccekrpuca yria u cepeiMHHBIN NepIeHANKYJIISP
K OTPE3KYy KaK F€OMETPUUECKHE MECTa TOYEK.

OKpy>XHOCTb M KpYT, XOpAa U JUaMeTp, UX CBOWCTBa. B3auMHOe pacmnosoxeHue
OKpy>XHOCTH u Tmpsimoil. KacarenpHass M cekymass K OKpPYKHOCTH. OKpY>KHOCTb,
BIIMCaHHAas B yrojl. Bnucannas u onricanHas OKpYKHOCTH TPEyTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. Ilapamienorpamm, €ro npu3HakKh M CBOMCTBA. YacTHbIe
cllydad MapajijiesiorpaMMoB (IIPSIMOYTOJbHHUK, pOMO, KBajapaT), UX TMpPU3HAKU U
cBoiicTBa. Tpaneuus, paBHOOOKas Tpareuus, €€ cBoicTBa U npu3Haku. [IpsmoyronbHast
Tpaneuus.

Meron yaBoeHnsa wmenuanbl. LlentpanmbHas cummerpus. Teopema daneca u
T€OpEMa O IPONOPLUHUOHAIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[logobue TpeyroibHUKOB, Kodhduimuent mnomodbus. Ilpusznaku mnomodus
TPEYroJbHUKOB. [[puMeHenne noqo0ust pu peleHny MPaKTUYECKUX 3a/1ay.

CpoiicTBa myomaneil reomeTpuueckux ¢uryp. Dopmynsl A IUIOLIAAH
TPEYroJibHUKA, NapajienorpaMma, pomoda u Tpaneuuud. OTHOIIEHHE IUIOMIAIeH
Mo00HBIX (UTyp.

Bpruncnenne momanerd TPEYroabHUKOB M MHOTIOYTOJBHMKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHuu
MIPaKTUYECKUX 3a]a4.

CHHyC, KOCHMHYC, TaHI€HC OCTpPOro YyIJIa MpsSMOYTOJIbHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMETpUUECKHEe (YHKIIMHU YIJIOB B
30,45 u 60°.

Bnucannbie ¥ 1HEHTpaldbHbIE YIJbl, YTOJI MEXAY KacaTelIbHOW M XOPAOH. YTIIbI
MEXIy XOpJaMH M CEKyIIMMH. BnHcaHHbIE M ONHUCAaHHBIE YETBIPEXYTOJBHUKHU.
B3aumHoe pacnonoxenue nByX OKpyxkHoctei. Kacanme oxpyxknocteit. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yriioB ot 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. DOPMYITBI IPUBEACHHUS.

Pemenne tpeyroabHUKOB. TeopemMa KOCHMHYCOB M TeopeMa CUHYCOB. PelieHue
MPaKTUYECKHX 3aJ1a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue mogoOus. [TomoO6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BEeNEHUHN OTPE3KOB XOP[, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB

CCKyIIHX, TCOpPEMA O KBAaApPaTe KacaTeJIbHOM.
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BekTop, nnuHa (MOAy/b) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALUH
HaJ BeKTopaMH. Pa3iokeHne BEeKTOpa IO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopanuater Bekropa. CKalsipHOE IPOU3BEIECHHUE BEKTOPOB, IIPUMEHEHUE JUISA
HAXOXKJECHUS JAJIVH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS IPSAMOW M OKPYKHOCTH B
KOOpDAWHATAX, IIEPECEYCHHUE OKPYKHOCTEW M MpsAMBIX. MeETon KOOPAMHAT W €ro
IIPUMEHEHUE.

IIpaBunbpHBIE MHOTOYTOJIBHUKHU. [[nMHA OKpy»XHOCTH. I'pagycHas u paauaHHas
Mepa yIJia, BBIYMCIICHHE JUIMH IyT OKpy>KHOcTel. Ilnomans kpyra, cekTopa, CerMeHTa.
JIBM>KEHUS TJIOCKOCTH M BHYTPEHHUE CUMMETpUHN (HUTyp (3€eMEeHTapHbIe
npeacrasienust). [lapamiensHelil nepenoc. [loBopor.

BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC

[IpencraBienre JaHHBIX B BUAE TaOmull, auarpaMm, TpadukoB. 3amojiHEHHE
TaOJUIl, YTEHUE U MOCTPOCHHUE TUarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Utenue rpadukoB peaibHBIX mOpolieccoB. M3Biaedenune wHdOpMaluu U3 AUarpamm U
Ta0JIHII, UCTIOIH30BAHUE U UHTEPIPETAIIUS TAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpenHee apudMeThyeckoe, MeauaHa, pa3Mmax,
HauOoJbIleE W HaWMEHbIIee 3HAYeHUs HaObopa YMCIOBBIX JaHHBIX. [Ipumeps
CIIy4ailHOM U3MEHYUBOCTH.

CrnydaliHbI{ SKCTIEpUMEHT (OTIBIT) U CIIy4aitHOe coObITHE. BeposTHOCTH U yacToTa.
Ponp ManioBepoOsSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIIECTBE.
MoHerta u urpanbHas KOCTb B TEOPUH BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenensb BepiuHbl. Yuciio pédep U cyMMapHasi CTEICHb
BepiuH. [Ipencrasnenue o cBsizHOCTH Tpada. Llenu u nukisl. [yt B rpadax. O6xon
rpada (diinepoB nyTh). [IpencraBnenue 06 opuenTupoBaHHoM Trpade. Pemenne 3amau c
ITOMOIITLIO TpadoB.

8 KUIIACC

[IpencraBiieHre TaHHBIX B BUJE TAOJIHII, THArpaMM, rpad)uKoOB.

MHOX€ECTBO, 2JIEMEHT MHOXECTBA, IMOJIMHOXKECTBO. Onepaluy HaJ MHOYKECTBAMU:
oObeIMHEHUE, TepeceueHue, aomnojHeHre. CBONCTBa omepaluii HajJ MHOXECTBaMU:
MEPEMECTUTEBLHOE, COYETATEIIBHOE, pACTIPEAECIUTENIbHOE, BKIIIOUEHUS. Vcnonb30BaHue
rpadUyecKoro MPEACTABICHUS MHOXKECTB ISl OINHMCAHUS PEaIbHBIX IPOIECCOB H
SIBJICHUU, IPU PEIICHUHN 33]1a4.

N3mepenue pacceuBaHus JaHHBIX. JlUcriepcuss W CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMma paccemBaHusl.
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DneMeHTapHble COOBITHS ciay4yaliHOro onbiTa. CityyaiiHeie coObITusl. BepostHocTn
coObITiii. OMBITBI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMUA COOBITHSAMU. CiydailHBIHN
BBI0Op. CBS3b MEXIy MAJIOBEPOSTHBIMH M MPAKTHYECKH JOCTOBEPHBIMH COOBITUSIMH B
npupoe, 0OIIEeCTBE U HAYKE.

HepeBo. CBoiCTBa NE€pEBBEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHUCSIYEH
BEpPUIMHBI, CBSI3b MEXKJYy YHCIOM BEpIIMH M 4HciioM pEdep. [IpaBHiio yMHOMKEHUS.
Pemenue 3amau ¢ moMoribio rpados.

[IpotuBononoxHueie coobiThA. Jnarpamma Diinepa. OObeIMHEHNE U NTEPECEUECHHE
coObiTuii. HecoBmecTtHble coObiTHs. Dopmyna CioXKeHUsT BEPOSITHOCTEW. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IlpencraBnenue
JKCIIEpUMEHTa B BHJIe JepeBa. PelleHHe 3a7ad Ha HAaxOXKIEHUE BEPOSTHOCTEN C
MOMOIIBIO JIEPEBa CIyYalHOTO IKCIEPUMEHTA, JUarpaMmm Jiiepa.

9 KUIIACC

[IpencraBienre AaHHBIX B BHJE TaOJUIl, [UarpaMm, rpadukoB, UHTEpHpETAIUs
NaHHbIX. UTeHHe U mocTpoeHue Tabaull, AMarpaMm, rpaduKoB MO peaibHbIM JaHHBIM.

[lepectanoBku u ¢akropuasn. CoueTaHus U YUCIO coyeTaHu. TpeyrojJbHUK
[Tackains. Pemenue 3amad ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposITHOCTb. CiayyallHbII BbIOOp TOYKM U3 (QUIYpHl Ha
TTOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPY>KHOCTH.

HcnbiTanne. Ycnex n Heynada. Cepus ucnblTaHUA 10 nepBoro ycmexa. Cepus
ucneiTanuii bepuymiu. BeposatHocTu coObITHiT B cepun ucnibiTanuii bepryiu.

CnyvailHasg BenMYMHA M pacOpelelieHHe BeposTHOCTEW. Maremartnueckoe
oXuaaHue u aucnepcus. [I[pumepsl MaTeMaTHUYECKOTO OXKHUJIAHUSI KaK TE€OPETHUYECKOTO
CpPEIHEr0 3HAYCHUS BEIWYHMHBI. MaTeMaTH4YEeCKOE O0KUIAHUE U JUCIIEPCUS CIy4YaiiHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyImm».

ITonsatue o 3akoHe OONBIIMX YHcel. M3MepeHHe BEpOSTHOCTEH C IIOMOIIBIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIINX YUCEN B MPUPOJIC U OOIIECTBE.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS MpOrpamMMmbl ydeOHOTO Kypca «MaTemaThkay
XapaKTEePU3YyIOTCS:

1) maTpuoTHYecKoe BOCTIUTAHHUE:

MPOSIBJIECHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHIMCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSIM POCCUHCKMX MaTEMaTUKOB M POCCHUUCKOMN
MaTeMaTH4YEeCKON IIKOJIbI, K HCIOJb30BAHUIO 3THUX JOCTIKCHHUN B JPYrUX HayKax u
MPUKIAIHBIX chepax;

2) rpakaiaHcKoe M JyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHHIO OOS3aHHOCTEH TpakJaHWHA M peald3ali ero Ipas,
MpPEACTaBICHUEM O MAaTEMaTHUYECKHUX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOIIEAYP IPAKIAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO THUECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAIIbHO-ITUYECKUX MPUHIUIIOB B JIEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3aJlad MaTeMaTH4YeCKOM
HAIPABJICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMaTHYECKOTO OOpa3oBaHUsl HA MPOTHKEHUU
BCEU JKU3HU JJIA YCHEUTHON MpodeCcCHOHATBHONW JEATETbHOCTH M Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHAMBUAYATHHOW TPACKTOPUU OOpa3OBaHUS
Y KU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) hcTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K 3MOIIMOHAIBHOMY W JCTETUYECKOMY BOCHIPUSTHIO MAaTEeMaTHYECKHUX
OOBEKTOB, 3amay, pEIICHWH, pacCyKIEHWH, YMEHHI0O BHJETb  MaTeMaTUYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMSL:

OpUEHTAIMEH B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPECTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YEJIOBEKAa, MPUPOJLI M OOIIeCTBa, MOHUMAHUEM
MaTeMaTHYeCKOM HayKh Kak cdepbl YeIOBEUYECKOW AeATEIbHOCTH, JTaloB €€ pPa3BUTHS U
3HQUUMOCTU JJIsl  Pa3BUTHUSI  LIMBWIM3ALMHM, OBJAJEHUEM  fA3bBIKOM MaTEMaTUKU U
MaTeMaTHYEeCKON KyIbTypOl Kak CpPEACTBOM IMO3HAHUS MHUpPA, OBJIAJICHHEM IMPOCTCHIINMU
HaBbIKAMU UCCIIEA0BATEIbCKON JEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHUPOBAHHE KYJbTYPbl 3I0POBbS U
IMOI[MOHAJIBHOTO 0JIATOMOJYYHSI:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKUE 3HAHUS B HHTEpPECcax CBOETO 370pPOBBS,
BEJICHUS 3I0pOBOTO 00pa3a KU3HM (310pOBOE MUTaHKE, COATAHCHPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryispHas (u3udecKkas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedICKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMOKY U TAKOTO K€ MpaBa JPYyroro 4YejaoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIMTAHME:

OpUEHTAIlMEel HAa MPUMEHEHUE MATeMaTUYECKUX 3HAHUM ISl pellleHus 3a7a4d B 00JacTu
COXPAHHOCTH OKpYXKAlollled Cpelbl, IJIAaHUPOBAHUSA IOCTYIKOB M OLIEHKH HX BO3MOKHBIX
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MOCJIEICTBUH NIJIs1 OKPY’KAIOIIEH Cpe/ibl, OCO3HAHUEM TJ100aJIbHOTO XapaKTepa SKOJIOTHUECKUX
po0JieM U MyTeH UX peleHus;

8) amanTanus K HU3MEHAIOMUMCS YCJIOBHAM COLHAJIBLHON M IPUPOAHOM CpeAbI:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO JAeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCSA Y IPYTUX
JoJIeH, MpuoOpeTaTh B COBMECTHOM AESTEIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3
OTIbITA IPYTHUX;

HEOOXOIMMOCTHIO B JOPMUPOBAHUH HOBBIX 3HAHUMU, B TOM YHUCIIe (OPMYIHPOBATH UJEH,
MOHSATHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCJIE paHE€ HEU3BECTHBIX, OCO3HABATH
neduIUTh COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyallMl0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUINII KOHTPMEp, KOPPEKTHUPOBATh NMPUHUMAEMBbIE PELICHUS U
nencTBUsl, POPMYITUPOBATH U OLICHUBATh PUCKH U MOCIEACTBUSA, (OPMUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/IbHBIE YHUBEpPCAJIbHBbIC y‘leﬁHbIe }IeﬁCTBI/IH

ba3oBble Jloru4yecKkue 1eucTBUA:

® BBIIBJISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXAYy MOHATHUAMH, (GOPMYIUPOBATH OMPEACICHUS TMOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMN, OCHOBAHUS ISl 0000IIeHUS
Y CpaBHEHMUsI, KPUTEPHUH MIPOBOIUMOI0 aHAJN3a;

® BOCHPUHHUMATh, (HOPMYJIUPOBATH U MPEOOPA30OBLIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHbIC, EAUNHUYHBIC, YACTHBIE U O0IIKe, YCIOBHBIE;

® BBISIBJISATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTUBOPEUHS B (paKTax,
JAHHBIX, HAONIOACHUSX U YTBEPXKICHUAX, Mpejiaratb KPUTEPUU MJISI BBISBICHUS
3aKOHOMEPHOCTEHN U ITPOTUBOPEUHIA;

e JieNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€IYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJTIOYEHUN, YMO3aKIIOUCHUH TI0 aHAJIOTUH;

e pa3buparh JOKa3aTelbCTBA MATEMATHUYECKUX  YTBEPXKACHHM (TpsiMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITENTHO HECIIOKHBIC JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOAUTH TPUMEPHI H
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CMOCOO pelieHus y4eOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BIOUpaTh HanboJiee MOIXOIAIMIUN ¢ YYETOM CaMOCTOSITEIFHO BBIICICHHBIX
KpUTEPHEB).

basoBble ucciienoBarebCKue IeiCTBUA:

® CTOJB30BaTh  BOMPOCHI  KaK  HWCCIEJOBATEIbCKHM  WHCTPYMEHT  TO3HAHUS,
dhopmynupoBaTh BOIIPOCHI, (bukcupyromme MIPOTHBOPEUHUE, npo0iemy,
CaMOCTOSITEIPHO YCTaHABJIMBATh HCKOMOE H JIaHHOE, (OPMHUPOBATh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TTO3UIIUI0, MHEHUE;

® [POBOAUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT,
HEOOJIbIIOE UCCIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHuecKoro
00BEeKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXKTY COOOI;
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CaMOCTOSITENNbHO  (OPMYJIHUpPOBaTh O0OOMIEHWS W  BBIBOABI IO  pe3yjibTaTaM
MPOBEIEHHOTO HAOIOACHMS, UCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTH MOJYYCHHBIX
pe3yAbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE MPOIIECCA, a TAKXKE BBIABUTATh MPEANOIOKECHUS
0 €0 Pa3BUTHUH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanueii:

BBISIBIISITh HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMALMH, JTaHHBIX, HEOOXOINMBIX
JUISL pelIeHUs 3a1a4u;

BBIOMpATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IUYHBIX BUJIOB U ()OPM IIPEICTABICHUS;

BBIOMpATh (hOpMY MpeACTaBICHUS HHPOPMALMU U UIUTFOCTPUPOBATH PEIIaeMble 3aaun
CXEMaMH, JuarpaMMaMu, HTHOU rpauKoil U UX KOMOMHALIUSIMU;

OLICHMBATh HAIEKHOCTh MHPOPMALIMU MO KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIH
c(OpMyIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTI/IBHble YHuUBEpCaJdbHBbIC y‘{eﬁﬂble }IeﬁCTBHH:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJICHHSI B COOTBETCTBHM C YCIOBHUSIMHU U LEISAMU
OOIIEeHUs, SICHO, TOYHO, TPAMOTHO BBIP@KAaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh
MIOJTyYCHHBIN pe3yJbTarT;

B X0J1e 00CYKJIeHHs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOM TeMbl, IpoOIeMBbl,
pemaeMoi  3amaud, BBICKA3bIBaTh HWJCH, HAICJICHHbIE HAa TOWCK pPEHICHHS,
COIOCTaBISATh CBOU CYXKACHHUA C CYXKICHUSAMHU JpPYTUX YYacCTHUKOB JMajora,
oOHapyKMBaTh pa3InuUe U CXOJICTBO MO3ULIUNA, B KOPPEKTHOU (popMe POopMyInupoBaTh
pa3HorIacusi, CBOM BO3PaXKECHMUS,;

MPEICTABIATh PE3YyIbTATHl PEIICHUS 3a/la4H, SKCIIEPUMEHTA, HCCIEeIOBaHMsI, MPOEKTa,
CaMOCTOATENIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a/ay IPe3eHTALUU U
0COOEHHOCTEHN ayTUTOPUH;

MOHUMATh W WCIOJB30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOH pabOTHI
MIPH PEIICHUH YIeOHBIX MaTEMaTHUECKUX 3a]1a4;

MPUHAMATH EJIb COBMECTHOU JIESATEIbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenesnaTe BHIB padoT, JOrOBapUBAThHCS, OOCYXOaTh Mpolecc H
pe3ynbpTat paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTsel (00CyxkaeHus, OOMEH MHEHHSIMH,
MO3TOBBIE LITYPMBI U JAPYTHUE), BHIMOIHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH
CBOM JICWCTBHSA C APYTUMU WICHAMH KOMAaHIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B
00N TPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe YdeOHbIe 1elCTBHUA

Camoopranusanus:

CaMOCTOSITENIBHO COCTABJISATh IUJIAH, AJTOPUTM pEIIEHUs 3anayd (WM €ro 4acTb),
BBIOMpATh CHOCOO pelIeHus ¢ YYETOM HUMEIOLIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C y4ETOM
HOBOH MH(pOpMaLuu.

CﬁMOKOHTpOJ’lb, 3MOIMOHAJIbHbIN NHTEJJIEKT:
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® BIAJICTh CIIOCOOAMH CAaMOTPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTaTa PEeIICHUS
MaTeMaTHUUYEeCKOM 3a/1auu;

® TPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PEUIEHUH 3a/Ja4H, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pe3yJibTaTa ACATEIbHOCTH MOCTABICHHOM 1M U YCIOBUSM,
OOBSCHATh TMPUYUHBI JIOCTHKEHUS WIM HEJOCTH)KCHHUS IIeJIM, HaXOJWUTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI
MATEMATHUKA

K xonmy oOydeHus B 5 KJjacce OOyYarONIMIiCS TMOJYYHUT CIEAYIOIIHE MPEIMETHBIC
pe3yJIbTaThI:

Yucua v BIYUCTICHUS

[TonnMath ¥ NpaBUIBLHO YHOTPEOISATh TEPMHUHBI, CBA3aHHBIE C HATYPaJTbHBIMU YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

CpaBHUBATh U yNOPSAI0YNBATh HATYPAJIbHBIE YUCJIA, CPABHUBATH B MPOCTEHIINX CIydaAsX
OOBIKHOBEHHBIE JIPOOH, IECATHYHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOW (YHUCIIOBOM) MPSIMOM C COOTBETCTBYIOLIUM €l
YHICIIOM M M300pakaTh HaTypalbHbIC YUCIIA TOYKAMHU Ha KOOPJAMHATHOM (YMCIOBOM) PSIMOMH.

Brinmonusate apudmMernueckue ACHUCTBUSA ¢ HATYPAJIbHBIMU YUCIaMH, C OOBIKHOBEHHBIMU
IpoOsIMHU B IPOCTEHIIINX CITydasiX.

BrInoyHATE IPOBEPKY, NPUKHUAKY PE3YIbTATA BEIYUCICHUM.

OKpyrasaTh HATypaJIbHbBIC YUCTIA.

Pemenue TekcTOBBIX 32124

Pemate  TekcToBble  3amauu  apuMETHUECKUM  CIIOCOOOM HM C  TOMOIIBIO
OpPraHU30BaHHOTO KOHEUHOTO 1epedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, copepkamiue 3aBUCUMOCTH, CBS3BIBAIOLIME BEJIMYHUHBI: CKOPOCTD,
BpEMs, PaCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKKe 3alUCH, CXEMBbI, TaOIUIIBI, 0003HAUCHUSI TIPU PEIICHUH 3a/1a4.

[Tonp30BaTbCs OCHOBHBIMM €IMHULAMH H3MEPEHUS: LEHBI, MAacChl, PACCTOSHHS,
BPEMEHU, CKOPOCTH, BBIPaXKaTh OJHU €IMHUIBI BEIIMYUHBI Uepe3 APYyrUe.

W3BnekaTh, aHATM3UPOBATh, OLIEHUBATH UH(DOPMAINIO, TIPEIICTABICHHYIO B TabIuIlEe, Ha
CTOJIOUATOM AMAarpaMMe, HHTEPIPETHUPOBATH MPEACTABICHHBIC JaHHBIE, UCIIOIH30BATh JaAHHBIC
MIpY PELICHNUH 3a]1a4.

Harnasinnasi reomerpus

[Tonp30BaTbCs TE€OMETPUYECKMMHU TOHATUAMU: TOYKA, MpsMas, OTPE30K, JIyd, YIOJl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoUTE TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIOMHX (OPMY H3YUYCHHBIX
reoMeTpUIecKux puryp.
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Hcnonp30BaTh TEPMHUHOJOTMIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOT'OYT'OJIBHUKaMH: yTroJl, BEPIINHA, CTOPOHA, JUArOHaJlb, C OKPYKHOCTBIO: PAJNYC, TUAMETD,
LEHTP.

N300paxxaTh W3yuyeHHBbIE T'€OMETpUYecKHe (UIYypbl HA HEIMHOBAaHHOM M KJIETYATOM
OyMmare c MoMOILbIO IUPKYJIS U TUHEHKH.

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHMEM C IOMOILBIO JIMHEWKH,
CTPOUTH OTPE3KH 3a/JaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTB 3aJJaHHOTO pajuyca.

Hcrnosnp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYIOJIBHMKA, KBaapara s UX
MOCTPOEHMSI, BBIYMCIICHHUSI IIJIOIAN U IEPUMETPA.

Bbraucnsare nepuMeTp M miowaab KBaapara, MPsIMOYTOJIBHUKA, (UTYp, COCTaBIEHHBIX
U3 MPSAMOYTOJILHUKOB, B TOM Uncie QUTyp, N300pakEHHBIX Ha KJIeT4aTol Oymare.

ITosp30BaThCsl OCHOBHBIMH METPUYECKUMHU €IMHULAMU W3MEPEHMs [UIMHBI, IUIOLIAAH;
BBIPAKaTh OJIHU €AMHUIIBI BEJTMYHUHBI Uepe3 ApYyTHeE.

Pacno3naBare mapamenenunes, KyO, HUCIOIb30BaTh TEPMHUHOJIOTHIO: BepIlIMHA, pedpo,
rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHHUSI MTapaieenunena, Kyoa.

Borancnsars 00béM KyOa, mapaiienenunena no 3aJaHHbIM U3MEPEHHSIM, MOJIb30BaThCs
eAMHUIIAMU U3MEpPEHUs 00bEMa.

PemaTpe HecnoXHbIE 33]a4d HA U3MEPEHUE N€OMETPUYECKUX BEIMYHMH B IIPAKTUYECKUX
CUTYaLHUsX.

K xoHiy oOyueHuss B 6 kjacce 0OOydaroIIUICS MOJYYUT CIEAYIOLIUE NPEIMETHBIC
pE3yJIbTATHI:

Yucia ¥ BbIYUCICHUS

3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHbBIE C PA3JIMYHBIMU BUJIAMU YUCEN U CIIOCOOaMH UX
3aIlMCH, IEPEXOIUTH (€CIIH ITO BO3MOKHO) OT OJTHOM (DOPMBI 3alMCH YHCia K IPYTrou.

CpaBHUBAaTh W YNOPSAOYMBATH ILI€JIbIE YKCIA, OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH,
CpPaBHMBATh YHCJIa OJHOTO U Pa3HbIX 3HAKOB.

BoinonHATh, coyeTass yCTHbIE M NMUCHbMEHHbIE MPUEMBI, apuMeTHuecKre ICHCTBUS C
HaTYpaJbHBIMA W LEJIbIMU  YHCIaMH, OOBIKHOBEHHBIMH U JECATHUYHBIMU  JPOOSIMH,
MOJIO)KUTEIbHBIMU U OTPULIATEIbHBIMUA YUCIAMH.

BbluMClIATh 3HA4YEHUS UUCIIOBBIX BBIPAKEHUW, BBINOIHATh IPUKUAKY M OLIEHKY
pe3ysibTaTta BBIYMCIICHHUM, BBIMOJIHATH MPeoOpa3oBaHUSl UYUCIOBBIX BBIPAKEHUNW HA OCHOBE
CBOMCTB apu(PMETHUECKUX JACHCTBUM.

CoOTHOCUTh TOYKY Ha KOOPJIMHATHOM MpPSIMOMl C COOTBETCTBYIOIIMM €H YHUCIOM U
M300paXkaTh YKciia TOYKaMHU Ha KOOPJIUHATHOM MPSAMOM, HAXOIUTh MOYJIb YUCIIA.

CoOOTHOCUTB TOYKHU B IPSIMOYIOJILHOM CHCTEME KOOPJAMHAT C KOOPAUHATAMHU 3TOW TOYKH.

OKpyTAsTH LeJble Yncia U JeCATUUHbIE APOOH, HAXOIUTh MPUOIHKEHUS YUCEIL.

YuciaoBbie U 0yKBeHHbIE BbIPAKEHUS

[Tonnmaths U ynotpeOyaTh TEPMUHBI, CBA3aHHBIC C 3AMUCBHIO CTETIEHHM 4YMCIIa, HAXOAUTh
KBaJpaT U KyO YKCIIa, BEIYUCIIATH 3HAYCHHUS YUCIOBBIX BHIPAKEHHM, COJIEPKAIINX CTEIICHH.

[Tonb30BaThCs MpU3HAKAMHU JETUMOCTH, PACKJIabIBaTh HATypalbHbIE YMCIA HA IPOCThIC
MHOKHUTEIH.

[Tonp30BaThCs MacITaOOM, COCTABIIATH MPOIIOPLIUU U OTHOLIECHHUS.
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Hcnonp3oBaTh OYKBBI sl OOO3HAYEHHWS YHCEN TMPH 3aldCH  MaTeMaTHYEeCKUX
BBIPQXKEHUH, COCTaBIATh OYyKBEHHbIE BBIPAKEHUS U (QOPMYJbl, HAXOAUTh 3HAYEHUs
OYKBEHHBIX BBIPAXKEHHI, OCYILIECTBIISAS HEOOXOIMMBbIE MOACTAHOBKHU U MPe0Opa30BaHusl.

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

Pemate MHOTrOIIaroBbIe TEKCTOBBIE 3a/1a4 apU(PMETUUECKUM CIIOCOOOM.

Pemarts 3agaun, CBs3aHHBIE C OTHOIIEHHWEM, NPONOPLUOHAIBHOCTBIO BEJIWYMH,
IPOLIEHTaMH, pPelIaTh TPU OCHOBHBIE 3a7jaul Ha JPOOU U MPOLIEHTHI.

Pemats 3amaum, conepkaliue 3aBUCUMOCTH, CBS3bIBAIOIIUE BEJIWYUHBI: CKOPOCTD,
BpeMsl, PACCTOSIHME, II€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOJUTENILHOCTb, BpeMs, O00BEM
paboOThl, UCHONB3YySd apUPMETHUYECKHE JEHCTBUSA, OLEHKY, MPUKHUIKY, IOJIb30BAThCA
€AMHHIIAMH U3MEPEHUSI COOTBETCTBYIOIINX BEINYHH.

CocTaBisTh OyKBEHHbIE BBIPAKEHUS 110 YCIOBUIO 33Ja4U.

W3BnexaTs HHGOpMAIIHIO, IPEACTABICHHYIO B Ta0JIMIaX, HA JIMHEHHOM, CcTOIOYATON WU
KpYroBO# JuarpamMmax, HHTEPIPETUPOBATH MPEACTABICHHbIE JaHHbIE, UCIOIb30BaTh JaHHBIE
IIPYU pELICHUH 3a/1ad.

[IpencraBnsaTh nHGOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHOM U CTOJIOUATON AUArpamMM.

Harasanas reomerpus

[IpuBonTh TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOMMX (OPMY H3YUYEHHBIX
TeOMETPUUECKHUX TUIOCKUX M NMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX U CUMMETPHUYHBIX
duryp.

N300pakaTh ¢ MOMOUIbIO LUPKYJsS, JMHEHKH, TPaHCHIOPTHpa Ha HEJIMHOBAHHON H
KJeT4yaTol Oymare u3y4YeHHble IUIOCKHE TeoMeTpuueckue (GUrypel W KOHQPUTYpaluw,
CUMMETPHYHBIE (QUTYPBHI.

[lonb30BaTbCsi TeOMETPUYECKUMH  MOHATHSIMU: PABEHCTBO  (uryp, cummeTpus,
UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHEW: OCbh CHUMMETPHM, LEHTp
CUMMETPHH.

HaxoauTe BeNMUYMHBI YIJIOB M3MEPEHMEM C MOMOUIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, TOJIb30BATHCS TMPU PpEUICHUH 3aJad TpPagyCHOM MeEpol YIJoB,
pacro3HaBaTh HA YE€pPTEKAX OCTPBIN, IPAMOU, pa3BEPHYTHIA U TYIIOW YIJIbL.

Boluncnare JIMHY JIOMaHOHM, MEpUMETpP MHOTOYIOJIbHUKA, IMOJIb30BaThCS €AMHMUIIAMU
M3MEpEeHUs JJIMHBI, BBIpAXXaTh OJHU €IMHULIBI U3MEPEHUS UTUHBI Yepe3 IpyTHe.

Haxoaute, ucnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKY JIBYMsI TOUKaMH,
OT TOYKH JI0 MPSMOM, AJIMHY IMyTH Ha KBAJPAaTHON CETKE.

Bbruncnsare miomans Quryp, COCTaBIE€HHBIX M3 NPSIMOYTOJIBHHKOB, HCIOJIb30BaTh
pa3bueHue Ha NPSIMOYTOJbHHKH, Ha paBHbIE (UIYpbI, JOCTpAaUBaHUE /10 MPSMOYTOJIbHUKA,
II0JIb30BAThCSl OCHOBHBIMM €IUHULIAMHU H3MEPEHHUs IUIOIIAAM, BBIPAXKaTh OJHU E€IUHUIIBI
M3MEPEHUS TUIOLIAIU Yepe3 APYTHe.

PacriozHaBath Ha MOZENAX U U300pAKEHUAX MUPAMUAY, KOHYC, HUIMH/P, UCIOJIb30BATh
TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N306paxkaTh Ha KJIETYaTON Oymare MpsiMOYTOJIbHBIHN MapajuieTenuIe].

Bbruncnsate  00b€M  IpAMOYrojbHOrO — Hapajulenenunena, Ky0a, I0JIb30BaThCs
OCHOBHBIMU €IMHULIAMH U3MEPEHUS 00bEMA;
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Pemartn HecCIOXKHbBIS 3a/1a491 Ha HAXOKACHUC ITrCOMETPUICCKUX BCIIMYHH B ITPAKTUYICCKUX
CUTyalusix.

AJI'EBPA

K xonny oOydenus B 7 kjacce OOy4aroIIMiiCsl MOJIYYMT CIEAYIOIIME IPEIMETHBIE
pE3YJIBTATHI:

Ywuciia 1 BBIYUCTCHUSA

BbImonnsTh, coderas yCTHbIE M NMHUCbMEHHBIE MPUEMBI, apu(PMETHUECKUE ICHCTBUS C
palMOHAIbHBIMU YUCIIAMH.

HaxoauTh 3HaueHHs YMCIOBBIX BBIPAXEHWH, MPUMEHSITh Pa3HOOOpa3HbIE CIOCOOBI U
NpuE€MBbl BBIUMCICHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUM, COAEpKAIIMX OOBIKHOBEHHBIE U
JEeCATUYHBIE IPOOH.

[lepexoautb OT OAHOM (OPMBI 3aMKMCH YHCEI K APYroil (peoOpa3oBbIBaTh JECATUUHYIO
ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U yNOPSIA0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyriTh 4ynca.

BBINIOJIHATD NPUKUAKY U OLEHKY pe3y/bTaTa BBIYUCICHUH, OLICHKY 3HAUYE€HUIN YUCIIOBBIX
BBIpa)KCHUU. BBITTONHATE AEUCTBUA CO CTENEHAMH C HATYpPaJbHBIMU ITOKA3aTEISIMU.

[IpumMeHATh NpU3HAKU ASITMMOCTH, Pa3I0KEHNE HA MHOKUTEIHN HaTyPAJIbHBIX YHCEIL.

Pemlate npakTHKO-OPUEHTUPOBAHHBIE 3aJa4M, CBA3AHHBIE C OTHOILUECHHWEM BEJIWYMH,
IIPONOPLIMOHATIBHOCTBIO BEJIWMYMH, IIPOLICHTAMH, WHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIPaKEHUA

Hcnonb3oBath anreOpanvyeckyrd TEPMUHOJIOTMIO M CHMBOJIMKY, NPUMEHSTh €€ B
Ipolecce OCBOEHUS y4eOHOro Marepuara.

HaxoauTe 3HaueHns1 OyKBEHHBIX BBIPAKEHHUI NP 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BoImoaHsTh mpeodpazoBaHus LEIOTO BhIPAXKEHHsI B MHOTOUJICH NPUBEACHUEM MOI00HBIX
CJIaraeéMbIX, PaCKpbITHEM CKOOOK.

BBINOIHATE YMHOXEHHE OJHOYJIEHA HAa MHOIOWIEH M MHOIOWIEHAa Ha MHOIOYIICH,
MPUMEHATH (OPMYJIIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBAATh PA3JI0KEHUE MHOIOUIEHOB HA MHOXKHMTEIN C MOMOIIBIO BBIHECEHUS 32
CKOOKHM OOIIEr0o MHOXHUTEJNS, TPYIIUPOBKH CllaraeéMbIX, MPpUMEHEHUsT GOPMYIT COKPAIIEHHOTO
YMHOXKCHUS.

[IpumensTes mnpeoOpa3oBaHUsT MHOTOUYIEHOB Ui pELIECHUS pa3uyHbIX 3a1ad U3
MAaTE€MAaTUKH, CMEKHBIX MIPEIMETOB, U3 PEAIbHON MTPAKTUKHU.

Hcnonp3oBaTe  CBOMCTBA  CTENEHEW C  HATypAJbHBIMH  IIOKA3aTellsAMU UL
npeoOpa3oBaHus BEIPAKEHUHN.

YpaBHeHUs M HEPABEHCTBA

Pemarps nuHENHBIE YpaBHEHUs ¢ OAHOM NMEPEMEHHOM, MPUMEHSAS MpaBWia Mepexona OT
HCXOIHOIO YPaBHEHMS K DPaBHOCWIBHOMY eMy. [IpoBepsTbh, SABISIETCA M YHCIO KOPHEM
YPaBHEHHS.

[TpumensaTs Tpaduueckne METOABI IPU PELIICHUH JHHEWHBIX YPABHEHHHA U MX CHCTEM.
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[TonOupars mpuMepsl Map 4YMCEN, SBISIOLIUXCS PELIEHUEM JIMHEMHOIO YpaBHEHMS C
IBYMsI IEPEMEHHBIMH.

Crpoutrb B KOOPAMHATHOW IIJIOCKOCTH TpauK JUHEHHOTrO YypaBHEHUS C JByMs
MEPEeMEHHBIMH, TOJIB3YACH IPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHUS.

Pemate cucteMbl IByX JIMHEWHBIX YPaBHEHHMM C JABYMs IIEPEMEHHBIMM, B TOM YHUCIIE
rpauIeCKu.

CocTaBiATh M peliaTh JIMHEWHOE ypaBHEHHWE WJIM CHCTEMY JMHEHHBIX YpaBHEHHH IO
YCIIOBHIO 3a/1aud, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auyd IOJYYEHHBIN
pe3ysbTar.

DOyHKIUHA

N3o0paxaTe Ha KOOPAWHATHOM TPSIMOM TOYKHM, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBajlbl, 3alUChIBATh YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanvdecKoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHenHbIX QyHKIUA. CTpouTh rpa@uk GyHKUUU Y = [X|.

OnuceiBaTh ¢ TOMOIIBI0 (DYHKIMIA HW3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMU:
CKOPOCTb, BpEMsI, PaCCTOSIHUE, 1I€HAa, KOJINYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpPEMH,
00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cocod mpeAcTaBiIeHUs U aHadu3a UHGOPMAILIUU, U3BJIEKATh U
MHTEPIPETUPOBATH HH(POpMAIIHIO U3 TPapUKOB peabHbIX MPOLECCOB U 3aBUCUMOCTEM.

K xonmy oOydenus B 8 Kjacce oOy4aromuiicsi MOJYYHT CIEAYIOIIHE MPEIMETHBIC
pEe3ybTaThI:

Yucua v BIYUCTICHUS

Hcnonp30BaTh HayajabHBIE NMPEACTABICHHUS O MHOXECTBE JECMCTBUTEIBHBIX YUCEN IS
CpaBHEHUS, OKPYIJICHUS U BBIYUCICHHUH, M300pakaTh NEHCTBUTEIbHBIE YMCIIAa TOYKAMH Ha
KOOPJIMHATHOM MPSMOM.

[TpuMeHATh MOHATHE apUPMETHUECKOTOo KBaAPAaTHOTO KOPHS, HAXOAWUTh KBaJpaTHbIC
KOpDHHM, MCHOJb3yS TMpPU HEOOXOJWMOCTH KaJIbKYJSTOp, BBIIOJHATh MpeoOpa3oBaHus
BBIP@KECHUH, COAEPKAIIUX KBaJPaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX U MaJIbIX YHUCEN C MOMOIIBI0 JECATUYHBIX ApoOeh u
creneHen yucna 10.

AJiredpanyeckue BbIPAKEHUA

[IpuMeHsATh MOHATHE CTENEHU C LEJIbIM IOKa3aTesieM, BBIMOJIHATh MPeoOpa3OBaHUS
BBIPA)KCHUH, COIEPKALIUX CTETICHH C LIEJIBIM II0KA3aTEIIEM.

BbINoNHATE TOXAECTBEHHbIE MPEe0Opa30BaHUs PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MPaBUJI IEHCTBUI HaJ MHOTOWICHAMH U aNreOpandecKuMu ApoOsSMHu.

PacknanpiBaTe KBaApaTHBIN TPEXUWIEH HA MHOKUTEIIH.

[IpumeHsATs mNpeoOpa3oBaHUS BBIPAKEHUM I pEIIeHUS pa3IU4yHBIX 3a7ad W3
MaTe€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pewats nuHeliHbIe, KBaApaTHbIE YPABHEHHS U PAllMOHAIbHBIE YPABHEHUS, CBOASIINECS K
HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMU.
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[IpoBOAMTH IPOCTENUIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMH, B TOM YHCIIE C
IpUMEHEHHEeM TrpaduuecKux IpeacTaBiIeHUi (ycTaHaB/IMBaTh, MMEET JM YPAaBHEHUE WIU
CUCTEMA YpaBHEHUI peLIECHUs], €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauth OT cIOBECHON (GOPMYIMPOBKM 33haud K €€ anredpandyeckod MoJenu ¢
MIOMOIIBIO COCTaBJIEHUS YpPAaBHEHUS WM CHUCTEMBl YPABHEHUH, HWHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJYYE€HHBIN pe3ysbTar.

[IpumeHsATh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJI CpPaBHEHUS, OLIEHKH, pEIIaTh
JMHEWHbIE HEPAaBEHCTBA C OJHOM NEpeMEHHOW M HMX CHCTEMBl, JaBaTh I'padUUYECcKyIo
WUTIOCTPALIMIO MHOKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

[lonumath W HCHONB30BaTh (PYHKIMOHAJIbHBIE TOHATHA M A3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O0O3HAUYEHMsI), ONpElNeNsITh 3HadyeHHe (YHKIMM IO 3HAYEHHWIO apryMeHTa,
OTpeAeNATh CBOMCTBA (DYHKUNU IO €€ rpaduKy.

Crpouts rpaduku 351eMeHTapHbIX QYHKIMI BUAA:

y =k/x, y =x2, y =x3,y = |x|, y = VX, OIHCHIBATH CBOMCTBA YHCIOBON (DYHKIUH IO &
rpaduky.

K xoHny oOyueHuss B 9 kiacce oOydarolIuiicss MOJYYUT CIIEAYIOLIUE HpPEIMETHbIE
pE3yJIbTATHI:

Yucia ¥ BbIYUCICHUS

CpaBHUBATH U yNOPSA0YMBATH PALIMOHAIBHBIE U UPPALIMOHATIBHBIE YHCIIA.

BrimonssaTs apupmeTrnueckue NecTBUS ¢ palliOHaIbHBIMU YHCIaMH, COUETasi YCTHBIE U
MUCbMEHHBIE PUEMBI, BHITTOJIHATH BHIYUCICHUS ¢ UPPALMOHAILHBIMU YHCTIAMHU.

HaxoauTe 3HaueHus CTENEeHeN C LeNIbIMU NIOKA3aTeNsIMU U KOPHEH, BBIYUCIIATH 3HAUECHHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriasaTh AEUCTBUTENBHBIE YKCIA, BBINOIHATH NPUKUAKY pE3ylbTaTa BBIYUCIECHHH,
OLIEHKY YHMCJIOBBIX BBIPAKEHUH.

YpaBHeHUs] M HEPAaBEHCTBA

PemaTte nuHeliHble W KBaJpaTHbIE YpaBHEHMs, YpPaBHEHMs, CBOJSIIMECS K HHM,
npocTeine IpoOHO-palliOHaIbHbIE YPABHEHHUS.

Pemath cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHMI, B KOTOPHIX OHO YPABHEHUE HE SBIISAETCS JIMHEUHBIM.

Pemath TekcTOBBIE 3a/auM anreOpandecKuM CIOCOOOM C MOMOIIBIO COCTAaBJICHUS
YPaBHEHMSI MJIM CUCTEMBI IBYX YPaBHEHMM C JBYMS IEPEMEHHBIMHU.

[IpoBoauTh NpocCTEiiiNe Uccae0BaHNUs YPaBHEHUHN U CUCTEM YpaBHEHUM, B TOM YHUCIIE C
IpUMEHEHHEeM TpauuecKux TMpeacTaBieHui (yCcTaHABIMBaTh, MMEET JH YPaBHEHHUE WU
CUCTeMa YpaBHEHUH pelIeHus, €ClI UMEET, TO CKOJIbKO, U TIpoYee).

PemaTe nuHeliHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxkaTb pEIICHHE
HEPaBEHCTB Ha YMCJIOBOW MPSIMOMA, 3aMMUCHIBATh PEIIEHUE C TOMOIIbIO CUMBOJIOB.

PemaTte cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, N300paXKaTh pELIECHWE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPsSMOii,
3aMMCHIBATh PELIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELLIEHUU Pa3IMYHBIX 33/]a4.

DOyHKIUH
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PacrnioznaBath ()yHKIMK M3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXEMATHUECKH PACIIONOKEHHE
Ha KOOPAMHATHOM IUTOCKOCTH rpadukoB GyHKImi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 +
bx +c,y=x3, y= VX, y = |X|, B 3aBucuMocTH OT 3HA4YeHUN KOA(D(UIIUCHTOB, OMKUCHIBATH
CBOMCTBA (DYHKITHH.

Crpouth 1 n300paXkaTh CXeMAaTUYECKH IpaUKH KBaJpaTU4YHBIX (DYHKIUI, ONMHUCHIBAThH
CBOICTBa KBaApAaTHYHBIX (PYHKUUHI IO UX Tpadukam.

Pacno3naBath KBajpaTuuHyl0 (QYHKUUIO 1O Qopmysie, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (PYHKIUI U3 peaJbHOU KU3HH, (PU3UKU, TEOMETPHH.

YucaoBble MOCJe0BATEIbHOCTH U NPOTrPecCH

PacnioznaBath apuMeTHUECKYIO0 U T€OMETPUUYECKYIO IIPOTPECCUH IIPH Pa3HBIX Croco0ax
3aJJaHMsL.

BbINONHATE BBIYMCIEHUS C HUCIONIb30BaHUEM (OPMYN N-ro 4ieHa apuMeTHyecKod u
reOMEeTPUUECKON MPOrpeccuii, CyMMBbI IEPBHIX N YJICHOB.

N3006pakaTh 4jieHbl OCIEI0BATENBHOCTH TOYKAMH HAa KOOPAUHATHOM MIOCKOCTH.

Pematp 3a1aum, CBsi3aHHBIE C YHCIOBBIMH MOCIEI0BATENbHOCTAMHU, B TOM YHCIIE 33a4U
U3 peaIbHOM KM3HU (C UCTIOIb30BAaHUEM KAJIBKYISTOPA, HU(PPOBBIX TEXHOJIOTHH).

IF'EOMETPUAA

K konmy oOydenuss B 7 kjacce oOy4aroImMUCS TMOJIYYUT CIEAYIONIUE TPEAMETHBIC
PE3YJIBTATHI:

PacriozHaBath U3ydyeHHbIE Te€OMETpUYECKUE (UTYPbl, ONpPENEisTh WX B3aUMHOE
pacrosio)keHue, u300pakaTh reoMeTpruueckue (PUrypsl, BBINOJHATH YEPTEKU IO YCIOBHUIO
3anaun. V3mepsTh JuUHEHHBbIE W YIiOBble BEIMYMHBI. Pemiars 3ajauv Ha BBIYHMCIEHUE JJIUH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jenath rpyOyr0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH MPEIMETOB B pealbHON JKU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3nuyare pasmepsl 3THX 00BEKTOB IO MOPSAIKY BETUUUHBI.

CTpouThb YepTexu K TeOMETPUUECKUM 3a7a4aM.

Ilonp30BaThCsl NMpU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh IPU3HAKU MU
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a]au.

IIpoBOIUTH JIOTMUECKHUE PACCYKIEHUS C UCIIOIb30BAHUEM T€OMETPUUECKHUX TEOPEM.

[Tonb3oBaThCcsi MpHU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB, CBONCTBOM
MeJUaHbl, MPOBEIEHHON K THUIOTEHY3€ MpPSIMOYIOJbHOTO TPEYTrOJbHUKA, B PEIICHUU
reoMeTPUYECKHUX 3a/1ay.

OmnpenensaTe MapauieNbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMH
cekymas. Onpeaenars napamieIbHOCTh MPSMBIX C IOMOIIBbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJITHOM IIPSIMOM 10 TOYEK APYrOM MPSMOM.

Pemath 3a1aun Ha KIeT4aToit Oymare.

[IpoBOINTH BBIUMCIECHUS W HAXOAWTHb YHUCIOBbIE W OYKBEHHbIC 3HAYECHHS YIJOB B
reOMETPUYECKUX 3ajlayaX C HCIOJIb30BAaHHEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YIJOB, 00pa30BaHHBIX MpPH IEPECEUCHUM BYX MNapauiesIbHbIX
IPSMBIX CeKyllen. Pemars npakTuyeckue 3a1auu Ha HaXO0XKICHUE YIIIOB.

Bnazners moHATHEM IeOMETPUYECKOr0 MecTa TOYEeK. YMETh OIpelneisaTb OUCCEKTPUCY
yria ¥ CepeAHHbINA NEPIEHAUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.
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DopMynupoBaTh ONpPEAEIICHUS OKPYKHOCTH M KpPYyra, XOpJbl U AMaMETpa OKPYKHOCTH,
II0JIB30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHSAThH 3TH CBOKWCTBA IIPU PELICHUH 3a4a4.

Bnagets NOHATHEM ONMUCAHHOW OKOJIO TPEYroJIbHUKAa OKPYKHOCTH, YMETh HAXOAMUTH €€
ueHtp. [lonp30BaThCcs akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHUKA MEPEeCceKatoTcs
B OJHOM TOYKE, U O TOM, YTO CEpEAUHHBIEC MEPHEHAUKYJISAPbl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnamerp 1moHsATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJB30BaTbCi TEOPEMOH O
NEPIEHANKYIISIPHOCTH KacaTelbHON U paanyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[lonb30BaTbCcsi MPOCTEHIIMMH T€OMETPUUYECKUMH HEPABEHCTBAMH, MOHUMATh UX
MIPAKTUYECKUI CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTIOCTPOCHHUSI C TOMOILBIO LIUPKYJISI U TUHEHKU.

K xoHny oOyueHuss B 8 kiacce oOydaroIIuiicsi MOJYYUT CIEAYIOLIUE NPEIMETHBIE
pE3yJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BUIbI YETBIPEXYIOJBHUKOB, MX 3JEMEHTHI, MOJI30BATHCS UX
CBOICTBaMU MpHU PEIIEHUH F€OMETPUUECKUX 3a/1ay.

[IpuMeHATh CBONCTBA TOYKM MEPECEUCHUs MEAMaH TpeyrojbHHKa (LEHTpa Macc) B
pEIICHNUH 3a/1ay.

BrageTts noHATHEM CpeHEN JIMHUK TPEYTOJIbHUKA U Tpallelluy, IPUMEHITh UX CBOKCTBA
IIPU PEIIEHUM TeoMeTpuueckux 3anad. llosmb3oBatbes teopemont daneca u TeopeMon 0O
IIPOIOPLIMOHANBHBIX OTPE3KAX, IPUMEHATH UX JJIS PELICHUS IPAKTUYECKUX 3a/1a4.

[IpumeHATh NpU3HAKK 0100MS TPEYTOJIBHUKOB B PELIEHUH T'€OMETPUYECKUX 3a/1au.

[Tonp3oBaThest Teopemoi Iludaropa s pemeHuss reOMETPUYECKUX U MPAKTHUYECKUX
3ana4y. CTpOUTh MaTeMaTUYECKYIO MOJIEIb B MPAKTUYECKUX 33/1a4aX, CAMOCTOSATEIBHO JeNIaTh
4epTEX U HaAXOIANUTh COOTBETCTBYIOLIUE JJIUHBI.

Brnagets NMOHATUSIMM CHUHYCA, KOCHMHYCAa W TaHI€HCa OCTPOro yria MpsIMOYTrOJbHOTO
TpeyrojapHuKa. [101b30BaThCSA ITUMH MOHATUSAMH JUISl pELIEHHS] IPAKTUYECKUX 3a/1a4.

Beruucnsate  (pa3nuuHbIMH - CclIOCOOAMH)  IUIOMIA[b TPEYroJbHUKA U IUIOMIAAH
MHOTOYTOJIBHBIX (uryp (moib3ysch, TJe HEo0X0AUMO, KaibKyasTopoM). IIpumensTs
MOJIyY€HHbIE YMEHHUS B MMPAKTUYECKUX 3aauax.

Brnagers MOHATHSAMU BIMCAaHHOTO W LIEHTPAIbHOIO YIJIa, UCIOJB30BATh TEOPEMBI O
BIIMCAHHBIX YIJIax, yriax MKy XOopJaMu (CeKYUIMMH) U yrie MeXay KacaTeIbHOU U XopAon
MIpU pElIeHUH T€OMETPUUYECKUX 3aau.

BrageTs MOHATHEM OMMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHITh CBOMCTBA ONMUCAHHOTO
YeThIPEXYTOIbHUKA TIPU PEIICHUN 3a/1ay.

[IpuMeHATh NOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMAaTUYECKUE MOJEIH IS
3a/lad peaJlbHOM JKU3HU U TPOBOAMTH COOTBETCTBYIOLIUE BBIYUCICHHUSI C MPUMEHEHUEM
1no100usl M1 TPUTOHOMETPUH (TI0NB3YACh, TJI€ HEOOX0IUMO, KATbKYISATOPOM).

K xonny oOyuenus B 9 kiacce oOydaromuiicsi MOJYYUT CIEAYIOIIHME MpPeIMETHBIC
pE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C HMX [OMOIIBIO
pa3IUYHbIE  3JEMEHTHl  IPSIMOYIOJBHOTO TPEYroJIbHUKA («pELIEHUE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKYJISITOPA) JUIMHBL U YIJIbl JUI HETAOJUYHBIX
3HA4YCHUM.
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[Tomp30BaThCst  opMyJaamMH TPUBEACHHUS W OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JIJIS1 HAXOXKIACHHUS COOTHOLIEHUI MEKy TPUTOHOMETPUYECKUMHU BETUYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIsI HAXO0KJIEHUS Pa3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pelIeHHE TPEYTroJbHUKOBY»), IPUMEHATh UX IPU PELICHUU NeOMETPUUYECKUX
3ajad.

Bnaners noHATHAMH 1npeoOpa3oBaHUS MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx (uryp. Ilomp3oBaTbest CBOMCTBaMHM TOJO0OMSI MPOU3BOJIBHBIX (UTYp, YMETh
BBIUUCIIATh JUIMHBI U HAaXOAWUTh YIJIbl y MOAOOHBIX ¢uryp. IIpumensTs cBoiicTBa momodus B
MPAKTUYECKUX 3a/1a4ax. Y METb IPUBOJIUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

ITosp30BaTbCs TEOpEMaMU O MPOU3BENEHUN OTPE3KOB XOpA, O IIPOU3BEIACHUMN OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMM, MOHUMAaThb WX TIEOMETPUYECKUH U (U3NYECKHH CMBICI,
NPUMEHATh WX B PEIICHUH T€OMETpUUYECKUX M (u3Mueckux 3anad. lIpuMeHsTh ckansipHOe
IIPOM3BEACHNE BEKTOPOB JIs1 HAXO0XKACHUS UIMH U YTJIOB.

[lonb30BaTbCcsi METOAOM KOOPJAMHAT Ha IUIOCKOCTH, HPUMEHSITh €ro B pELICHUU
reOMETPUYECKUX U IIPAKTUYECKUX 3a/1ay.

BnageTts mOHATUAMHU NMPaBUIBHOTO MHOTOYTOJIBHUKA, IJIUHBI OKPYKHOCTH, UIMHBI AYTH
OKPYXHOCTH W pPaJWaHHOM Mephl yrja, YMEThb BBIYMCIATH IUIOLIAJb KPyra M €ro 4acTew.
[IpMeHATh NOTyYEeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4ax.

Haxoauth ocu (MM LIEHTPHI) CUMMETPUU (PUTYp, MPUMEHATH ABMXKEHUS IUIOCKOCTU B
MPOCTENIINX CIydasiX.

[IpuMeHATh NOTyYEHHBIE 3HAHMS HA NIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJEIH IS
3a/lad peaJlbHOM JKU3HU U TPOBOAMTH COOTBETCTBYIOLIME BBIYUCICHHUSI C NPUMEHEHUEM
1no100usl M TPUTOHOMETPUYECKUX (PYHKIMH (IOJIB3YSICh, I/1€ HEO0XO0AMMO, KAJIbKYIISITOPOM).

BEPOATHOCTDb U CTATUCTHUKA

K xoH1y oOyuenus B 7 kiaacce 00y4aromuics NOJyYUT CAEAYIOMINE TPEeIMETHbIE
pE3yNbTaThI:

Yurate wuH(pOpMaLMIO, TPEACTAaBICHHYIO B TabauIax, Ha Jauarpammax,
MPEACTABISATh JaHHbIE B BUJAE TaOJHI, CTPOUTH JHArpaMMbl (CTOJIOMKOBBIE
(cTosiOuaThie) ¥ KPYroBbI€) MO MAaCCHBaM 3HAUYCHUM.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YHCIIOBBIE JIAHHBIE, MPECTaBICHHBIC
B Ta0nuIlax, Ha AUarpaMMmax, rpagukax.

Hcrons30BaTh AJ11 ONMCAHUS TAHHBIX CTaTUCTUYECKUE XAPAKTEPUCTUKH: CPEAHEE
apudmernueckoe, MearaHa, HauoOoJbIlIee U HAMMEHbIIIEE 3HAYCHHUs, pa3Max.

Nmers mnpexncraBiieHWEe O Clyd4aMHOM HW3MEHYMBOCTM Ha IIpUMEpax LEH,
(¢u3MYeCKUX BEJIWYUH, AHTPOINOMETPUYECKUX JaHHBIX, HMMETh IMPEACTABICHHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

K xoniry oOyuenus B 8 kiacce oOydyaroluics MOMYyUUT CIEAYIOUINE TPEeIMETHBIC
pE3yNbTaThI:

N3Bnekats U npeoOpa3oBbIBaTh MHGOPMALIHIO, MIPEACTABICHHYIO B BHUJI€ TaOJMII,
auarpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUE TaOIUI, AUarpamm, rpa)ukosB.
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OnuceiBaTh JaHHBIE C TIOMOIIBIKD CTATUCTUYECKHUX IIOKAa3aTeNIel: CpeaHuX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHUS U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOTBl YHMCIIOBBIX 3HAYEHW M 4YacTOThI COOBITHI, B TOM YHCIIE IO
pe3ynbTaTaMm U3MEepEeHU U HAOII0ICHUM.

Haxonuth BeposITHOCTH Ciy4yaWHBIX COOBITUM B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHKCIIE B OMBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBath Tpaduyeckue MOJAETU: JIEPEBO CIYYalHOTO OJKCIEPUMEHTa,
ayarpamMMbl Diiiepa, YuciaoBas mpsmast.

OneprpoBaTh MOHATUSIMU: MHOXECTBO, MOJAMHOKECTBO, BBIMOJHITH OIEpPALNU
HaJl MHOKECTBAMU: O0BbEAMHEHHE, [TIEPECECUCHHUE, TOTOJHEHUE, IEPEUNUCIATD AIEMEHTBI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpapuueckoe NpeAcTaBI€HUE MHOXKECTB M CBSA3EM MEXIy HUMHU
IUIsl ONIMCAHMsI MPOLIECCOB U SIBJICHUM, B TOM YHCJE NPHU PEIICHUU 3a7ad U3 JIPYTrux
y4eOHBIX MPEAMETOB U KypCOB.

K xoHny oOyuenus B 9 kiaacce 00yqaromuics NOayYuT CAEAYIOMINE TPEeIMETHBIE
pPEe3yJIbTaTHI:

N3Bnekate U mpeoOpa3oBbIBaTh MH(POPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHMKAX B BHUJEC TaOJHIl, AUarpamm, rpauKoB, MPEICTaBIATh JIaHHBIE B BHUJE
Ta0IuILl, TUarpaMm, rpapuKoB.

Pemate 3amaun  OpraHM30BaHHBIM NEepeOOpPOM  BapUAHTOB, a TaKXe C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Ncnonp30BaTh onucaTeabHbIE XapaKTEPUCTUKH AJISI MACCUBOB YHCJIOBBIX JIAHHBIX,
B TOM YHCJIE CPETHHUE 3HAYECHHSI U MEPBI paCCEUBaHMS.

Haxonuth 4acTOThl 3HAYEHUH M YaCTOTHl COOBITHS, B TOM YHCIIE MOJb3YSICh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOACHUH.

Haxonutb BepOSITHOCTH CIIy4ailHBIX COOBITUI B M3YYEHHBIX OMBITAX, B TOM YHUCIIE
B OINBITAX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSIMH, B CEPUAX UCTIBITAHUHN 10
[IEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNwmers nipencraBieHue O CIly4aliHOM BEJIMYUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEN.

Nmetp mpencraBieHMe O 3aKOHE OOJBIIMX YKCENT Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM M3MEHYMBOCTH M O POJM 3aKOHA OOJBIIMX YHCEN B
MPUPOJIE U OOIIIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE
MATEMATHUKA

5 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposBbie
Ne n/m P Konrpoabnsie IIpakruyeckue (udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Harypanbnblie uncna. JleiicTBus ¢ bubnuorexa [{OK
1 43 1
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnannas reomerpust. Jluaun Ha 12 5 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
3 OOPIKHOBEHHEIE IPOOH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
4 Harnsanas reomerpusi. MHOTOyrosibHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubmmoreka IIOK
1
> JlecaTurirbIe Apodu 38 https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpust. Tena u purypsi B 9 1 bubmuorexka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
7 IT 1 1
OBTOpeHHE 1 0000IeHHE 0 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 4 4
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6 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [{OK
! Harypanbusie wncna 30 ! https://m.edso0.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [{OK
3 Jlpoou 32 . . https://m.edso0.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
> Beipasenns ¢ Oykeamu 6 https://m.edso0.ru/7f414736
5 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
TJIOCKOCTH https://m.eds00.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATENIBHBIE YK CIIA 40 1 https://m.edsoo.ru/7f414736
bu6nunorexa LIOK
8 Hpencrapienne AaHHEX 6 ! https://m.edso0.ru/7f414736
Harnsannas reomerpusi. @urypsl B bubmuoreka [IOK
9 9 1
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpenue, 06001ICHNE, 20 1 bubmunoreka [JOK
cucTeMaTu3amus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 5 5
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AJITEBPA

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucia u BeIYUCIICHU. PalinoHalibHbIE 28 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJrCOPanteCKNe BEIPAKCHHA 30 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 23 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopanwatst u rpaguici. Gymiumn 27 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
IT 11 1
> OBTOpeHHE H 0000MmeRHe https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5} 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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I'EOMETPUA

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nudposbie
Ne n/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimme reome €CKHE
1 I/If CBZﬁiI;IBI/; IF/I31\1:Ie TepHI/II/l rz:MgHZI}:IpeI;IKjIX 14 bubmmorexa LIOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMble, CyMMa yTJIOB 14 1 bubnuorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 bubnnorexka [JOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
> losTopenne, obobmenne sHannii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubmuorexa [JOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. BriicanHsle n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 0GobenHe HaHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIIIOCKOCTH 9 1 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OK HOCTH U ILIOIIAAL Kpyra 8 bubmorexa HOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 7 5 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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BEPOATHOCTDb U CTATUCTHKA

7 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (mupp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L HpencraBicHue AaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Omwcarenpias craTHeTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cyaiinas H3MCHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 2 httos://m.edsoo.ru/7FA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropene kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenbpHas cTaTucTUKa. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityyaliHOTO COOBITUS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tosropere kypea 8 kracca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 IIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Herrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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