PabGouasi nporpamma no yuyeOHomy npeamery «MareMaTuka» cOCTABJIEHA HA OCHOBE
(denepanbHoii paboyei nmporpamme no yueoHomy npeamery «MareMaTuka

1.COAEP KAHUE OBYYEHUSA
S KUIACC

HartypaJjibHble YnCIa U HYJIb

Hatypanbnoe wumcno. Psg Hatypambabix uymcen. Ywucno 0. HM3oOpaxkenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) IPSIMOil.

[lo3unmonnas cucrteMa cuucieHus. Pumckas HyMmepauuss Kak  IMpUMeEp
HETO3UIIMOHHON CUCTEMBI CUMCIICHUS. [lecITuUHasl cucTeMa CUMCIICHUS.

CpaBHeHME HaTypaJbHBIX YUCEN, CPABHEHHUE HATYpaIbHBIX YKcel ¢ HylIéM. CriocoObl
cpaBHeHUs. OKpyTJIeHUE HATYpAIbHBIX YUCET.

CnoxeHue HaTypaJbHBIX YHCEJ, CBOMCTBO HYJS NP CIOXKEHWU. BbluuTaHue Kak
JIeCTBUE, OOpaTHOE CJIOKEHHUIO. YMHOXXEHHE HATypajbHBIX YHCEN, CBOMCTBAa HYJSA H
€AVHUIIBI IPU YMHOKEHUH. JlelieHne Kak JeicTBre, 00paTHOE YMHOXKEHUI0. KOMIOHEHTHI
JEUCTBUN, CBsI3b MEXIy HuUMH. [IpoBepka pesynbTaTa apuMeTHUYECKOro IeHCTBHS.
[lepemecTuTeIbHOE M COYETATEIBHOE CBOMCTBA (3aKOHBI) CJIOKEHHS U YMHOXKECHUS,
pacrpeeauTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUS.

Ucnionp3zoBanne OykB 1t 0003HAUYEHMs] HEM3BECTHOIO KOMIIOHEHTA W 3alllCH
CBOMCTB apu(METUUECKUX JTCHUCTBUH.

JlenuTenu W KpaTHbIC 4YWClia, pa3fiokeHue Ha MHOuUTelH. [IpocThie U cocTaBHbBIC
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTejeM. 3aluCh YUCIa B BUIE CYMMbI Pa3psiaHBIX
ClaraeMbiXx.

HucnoBoe BplpakeHUE. BpluncieHne 3HaUYEHUM YHUCIOBBIX BBIPAXXECHUH, NOPSIOK
BBINIOJTHEHUS JeiicTBUi. lcronb3oBaHuE TMpU BBIUUCICHUSX TEPEMECTUTEIIBHOTO U
COYETATEILbHOTO CBOMCTB (3aKOHOB) CJIOKEHHMSI W YMHOXKEHHS, paclpeieaIuTeIbHOTO
CBOMCTBA YMHOKECHHUS.

JApodu

[IpencraBierre o ApoOM Kak CrocoOe 3almuch 4acTh BelWdruHBL. OOBIKHOBECHHBIC
npobu. IlpaBunbHble W HempaBuibHbIE JapoOu. CwmeraHHas ApoOb, MpeICTaBICHUE
CMEIIIAaHHOW JIpoOM B BHJIE HENMPaBWIBHOW JPOOW W BBIJEJICHUE IIEJIOW YacTH 4YMCia U3
HETpaBUILHON aApoou. M300paxkenne npoOeit ToukaMy Ha 4uciIoBOU mpsimoir. OCHOBHOE
cBoiictBo apobu. Coxkpamenue npoOeit. [lpuBeneHue apodu K HOBOMY 3HAMEHATEINIO.
CpaBHeHue apo0eii.

CnoxxeHre W BbIUMTaHUE JpoOeil. YMHOXEHHE U JeJeHue Jpolei, B3auMHO
oOpaTHbie Ipodu. HaxoxaeHue 4acTu 1eaoro v 1ejioro Mo ero 4YacTu.

Hecstuunas 3anuck npoOeid. [lpencraBnenue nmecaTudHOM JpoOM B BHIE
OOBIKHOBEHHOM. M300pakeHne IEeCATHYHBIX APOoOel TOUYKaMM Ha YHUCIOBOM MPSMOIA.



CpaBHeHHE JECATUYHBIX APOOEii.

Apudmernueckre NEUCTBUS C NECATUYHBIMHU JIpoOsMu. OKpyrJieHHE NeCATUYHBIX
IpoOeit.

Pemienne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3amad apudMeTHuecKuM crocoOoM. PemieHue moruyeckux
3amay. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcrmosib3oBaHue mpu
pELICHUH 337a4 TaOJIHI] U CXEM.

Pemenne 3amaud, comeprkampx 3aBHCUMOCTH, CBS3BIBAIOINE BEJIWYUHBI: CKOPOCTH,
BpEMs, pAacCTOSHME, II€HA, KOJMYECTBO, CTOMMOCTb. EJMHWIBI M3MEPEHUSA: MAacChl,
00bEMa, 1IEHBbI, PACCTOSIHUS, BpEMEHHU, CKOpOCTU. CBs3b MEXy €IUHMUIIAMH H3MEPEHUS
Ka)J[0N BEJIIMYUHBI.

Pelenre ocCHOBHBIX 3a71a4 Ha IpOOU.

[IpeacTaBieHre NaHHBIX B BUE Ta0IMI], CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsausle npeactaBieHus: o purypax Ha MIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, JIy,
yIoJI, JIOMaHas, MHOIOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. IIpsmon, oCTpeii, Tynou u
Pa3BEPHYTHIN YIJIBI.

JInuHa OTpe3Ka, METPUYECKHE €IWHULIBl JUIMHBL JlIMHA JIOMAaHOW, IIEPUMETP
MHOI'OyroJIbHUKa. MI3MepeHne u noCTpOEeHHE YIIOB C IIOMOILBIO TPAaHCIIOPTHPA.

Harmsnuele mnpeactaBieHuss o  ¢urypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYP.

N3obpaxxkenne ¢uryp, B TOM uucie Ha kietdatroid Oymare. Iloctpoenue
KOH(Urypanuii U3 yacte npsMoil, OKpy>KHOCTA Ha HEJIMHOBAHHOW M KJIeTYaTOW Oymare.
Hcnonbs30BaHne CBOWCTB CTOPOH U YIVIOB IIPSIMOYTOJIbHHUKA, KBAIpaTa.

[momans  mpAMOYrojJbHMKA U MHOTOYIOJIBHUKOB,  COCTaBJIEHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (pUryp, n300pak€HHBIX Ha KieTyaroil Oymare. EnuHUIIbI
M3MEPEHUS TUTOIIAN.

Harmsiaaple mpeAcTaBieHHsT O TMPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIN
napajuiefienunen, Kyo, MHOrorpaHHukd. M3o0paxeHue NpocTeWIINX MHOTOIPaHHUKOB.
Pa3BépTku kyba u mapamienenunena. Coznanue Mojeneil MHOTOrpaHHUKOB (M3 Oymarw,
MPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM NPAMOYTOIBHOTO Napajuienenunena, kyoa. Equnuiel uamepenust o0bEMa.

6 KIIACC

HarypaJjabHble yuciaa

Apudmernueckre AEMCTBUSI ¢ MHOTO3HAYHBIMH HaTypalbHBIMU YUCIaMH. YucaoBbie
BBIPQXKEHMsI, MOPAJOK JEWCTBUH, MCIOJIb30BaHUE CKOOOK. lcronb3oBaHue mpu
BBIYMCIICHUSAX MEPEMECTUTEIIBHOIO U COYETATEIBHOIO CBOMCTB CJIOKEHUS M YMHOKEHUS,
pacupenenuTeNbHOro0 CBOMCTBA YMHOKEHUS. OKpYyTrieHue HaTypadbHbIX YHCEIL.

JlenuTenu v KpaTHbIE YKCla, HAMOOJIBIINI OOIIMIA NeNUTeNb U HaUMEHbIIee 001ee
KpaTHOe. [[enMMocTb CyMMBI U IPOU3BENCHHUS. [[eneHne ¢ OCTaTKOM.

Apoou



OObIKHOBEHHAas ApoOb, OCHOBHOE CBOMCTBO ApoOH, cokpaleHue apodei. CpaBHEHUE
U yIopsiiounBaHue Ipo0Oeil. Pemienue 3agauy Ha HaXOXKIEHUE YAaCTH OT LIEJIOTO U LEJIOT0
no ero yactu. J[poOHOe 4yucio Kak pe3ynbTar jAeiieHud. lIpenacraBieHue AECITUUHON
apobu B BHJE OOBIKHOBEHHOM ApOOM M BO3MOXKHOCTH MPEACTaBICHUS OOBIKHOBEHHOM
apobu B BHUAE JecATUYHOM. JlecsaTuuHble aApoOM M MeTpUYecKas CHCTEMa Mep.
ApudmeTrueckue IEHCTBUS U YNUCIOBBIE BBIPAXKEHUS ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU
TIPOOSMHU.

OtnHomenue. /lenenue B m1aHHOM oTHOIIeHUWU. Macmtad, nponopius. [Ipumenenue
IIPONIOPLIMIM NPH PEILICHUH 3a1a4.

IlonsTne mpoueHTa. BplunciaeHue NpPOLEHTa OT BEIMYHMHBI U BEIWYMHBI 10 €€
IOpOLEHTY. BbIpakeHue NPOLUEHTOB JECATUYHBIMU JApoOsMu. Pemenuwe 3amgau Ha
IIPOLEHTHI. BhIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

HonoxuTenbHbIC U OTPULATEIbHBIC YUCIA

IlonoxurenbHple W OTpULATENbHbIE uucia. lleasle uyucna. Mopgyns dwucia,
reoMeTpuyeckas MHTepHpeTanus Moayisa yucia. M3o0paxkenue uyncesl Ha KOOpIAUHATHOU
npsimoid.  Yucnossle mnpomexyTku. CpaBHeHue uncen. Apudmernyeckue IEHCTBUS C
ITOJIOKATENIBHBIMU U OTPULIATEIIBHBIMHU YU CIIAMM.

[IpsmoyrosibHas cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopawHaTel TOYKM Ha
IJIOCKOCTH, alcuucca W opauHaTta. llocTpoeHue Touek u ¢Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbBIe BBIpAKEHUA

[Ipumenenue OyKB AJid 3allUCH MAaTEMaTHUYECKUX BBIPAKEHUUW M MPEIJIOKEHUM.
CpoiictBa apudmernueckux JeHUCTBUHA. DyKBEHHbIE BBID@KEHHS UM YHUCIOBBIC
IIOJCTAaHOBKU. bDyKBEHHBIE paBEHCTBA, HAXOXXICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, (Gopmysabl MepuMeTpa U IUIOWAAM NPSIMOYToJIbHUKA, KBaapara, o0bEMa
napajienenumneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3ahau apuUPpMETHUECKUM crocoOoM. PelmieHne Iormueckux
3ajnay. Pemenue 3ana4 nepe6oOpoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenune 3amad, comeprkamux 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIIMYMHBI: CKOPOCTB,
BpEMs, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEILHOCTD, BpeMs, 00BEM
paboTel. EAMHUIBI M3MEpeHHus: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEX]ly €IMHUIIAMHU U3MEPEHUS Ka)K0M BEJIMYNHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILIEHUEM, IPONOPLHMOHAIBHOCTBIO BEJIMYHH,
MPOLIEHTAMMU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

OueHka ¥ NpUKUIKa, OKpyIJieHHe pe3yibTaTa. CocTaBieHue OYKBEHHBIX BhIPAXKEHUN
10 YCJIOBMIO 33J1a4u.

[IpencraBneHue NaHHBIX C TOMOIIbIO Ta0aUI] U AuarpamMm. CtonOyaTsie JUarpamMmebl:
YTEHUE U NTOCTpOEHUE. UTEHUE KPYTOBBIX AUATPAMM.

Harasanas reomerpus

Harnsguele npeacrasnenus o purypax Ha IJIOCKOCTU: TOYKa, MpsMasi, OTPE30K, JIyd,



yToJ1, JIoMaHasi, MHOIOyT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3aumHoe pacnosioxeHue AByX MNPSMbBIX Ha IJIOCKOCTH, MapajlieibHbIE IpPSMBIE,
NEepPHEHANKYJIAPHbIE NpsAMbIe. M3MepeHne paccTosHUl: MEXKIy ABYMSI TOUKaMH, OT TOYKU
710 MPSIMOM, IJTMHA MaplIpyTa HAa KBAJAPATHOM CETKE.

W3mepeHue u NoCcTpoeHHE YIJIOB € MOMOIIBIO TPAHCIIOPTUPA. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYHNOYTOJbHBINA, PaBHOOEAPEHHBINH, PAaBHOCTOPOHHUII.
YeTbIpEXYrOJbHUK, MPUMEPbl  YETBIPEXYTOJIbHUKOB.  [IpAMOYroiapbHUK,  KBajpar:
UCIIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AuaroHanei. M3o0pakeHHEe TreoMeTpHYeCKUX
buryp Ha HEIMHOBAaHHOW OyMare C HWCHOJB30BAaHUEM IUPKYJS, JIMHEUKH, YTOJbHHKA,
TpaHcnoptupa. [loctpoeHus Ha kieT4aroil Oymare.

[lepumerp MHoOroyrojpHuka. Ilonstue miomaaun QUIypbl, €IUHUIBI HW3MEPEHUS
wiomaay. [IpubmmkénHoe m3MepeHue Imiomaam (uryp, B TOM YHUCJIE Ha KBaJIpaTHOU
cetke. [IpnbnmxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, IJIOIIAIN KpyTa.

CummeTpus: eHTpabHas, 0CeBas U 3epKajbHasi CUMMETPUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsguele npeacTaBiieHuss O MPOCTPAHCTBEHHBIX (UIypax: Mapajliesenumes], Kyo,
npu3Ma, NUpaMuia, KOHyC, HWIMHIpP, map u chepa. M3o00paxkeHue mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, HIMIMHAPA U KOHyca. Co3gaHue Monenen
IIPOCTPAHCTBEHHBIX (UTYp (13 Oymaru, NpOBOJIOKH, INIACTHIIMHA U IPYTUX MAaTEPUAJIOB).

[Tonsatne o0béMa, eauHUIBI U3MepeHus o00bEMa. OO0BEM  OPSIMOYTOJBHOTO
napajuienenunena, Kyoa.

KYPC «AJITEBPA»

7 KIIACC

Yuciaa v BIYUCICHUA

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OJHON (OPMBI 3anucu Apodei K
npyroii. IloHsATHME panMOHAIBHOTO 4YHUCJA, 3aluCh, CPABHEHHE, YHOPSIIOYMBAHUE
paloHalIbHBIX uKced. ApupMeTnyeckue MAEUCTBUS C PALUMOHAIBHBIMU YHUCIAMH.
Pemenue 3amay n3 peaibHON MPaKTUKK HA YaCTH, HAa IPOOU.

CreneHnp ¢ HaTypaJbHBIM MOKa3aTeJIEeM: OMpe/esieHne, npeoOpa3oBaHUe BbIPaKEHUH
Ha OCHOBE OIpEAENICHHUs], 3aUCh 0ONabIIMX yucend. [IpoueHThl, 3anuch NPOLEHTOB B BUJIE
IpoOu U JpoOu B BUJE MPOLIEHTOB. Tpy OCHOBHBIE 33a/layd HA MPOLICHTHI, pEelIeHUE 3a1a4
W3 PEaJbHOU MPAKTHKH.

IIprMmeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHWE HAa MHOMKHUTENIM HATypajbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsIMasi U 0OpaTHast MPONOPLHOHAIBHOCTH.

AuireOpandecKkue BbIPaKeHUA

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOU. JlomycThmble
3Ha4YeHUsl NepeMeHHbIX. lIpeacraBneHne 3aBUCMMOCTH MEXAYy BEIMYMHAMH B BHUIE
¢opmyinbl. Boerumciienus no ¢opmynaMm. IlpeoOpa3oBaHue OyKBEHHBIX BbIPAKEHU,



TOKJIECTBEHHO PAaBHbIE BBIPAKEHUS, NpaBUia NpeoOpa3oBaHMUsl CyMM M IPOU3BEICHUH,
IpaBUJIa PACKPBITHS CKOOOK U MIPUBEAEHHUS TOTOOHBIX CIaraeMbiXx.

CBoiicTBa CTENEHH C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnounensl M MHOrouwieHsl. CreneHb MHorowieHa. ClOXeHue, BBIYUTAHUE,
YMHOKE€HHE MHOTOWICHOB. (DOpMyJbl COKpaIIEHHOIO YMHOXKEHHUS: KBAaJApaT CYMMBI U
KBaapar pasHocTH. Dopmyna pasHOCTH KBajapaToB. Pa3nokeHHe MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHMs, [paBWia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOU NEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YpaBHEHUS,
pelIeHne TUHENHBIX ypaBHEeHH. CoCTaBlIeHNE YPAaBHEHUH 10 YCIIOBHIO 3a1a4yu. Pemenue
TEKCTOBBIX 33/1a4 C IIOMOILBI YPABHEHHM.

JIluneliHOe ypaBHEHHE C JBYMs IE€pEeMEHHbIMU M ero rpaduk. Cucrema ABYX
JMHEMHBIX YpaBHEHUN C JByMs MEpeMEHHbIMU. PelieHue cucreM ypaBHEHUH crocoOoM
IIOZICTAaHOBKU. [IpuMepsl pelieHns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

DOYyHKIUU

Koopaunara Toukn Ha npsMoi. UnciioBble TPOMEXKYTKU. PaccTosHne MEXAY ABYMs
TOYKaMHU KOOPJAMHATHOMN IPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opJinHaTa TOYKU Ha
KOOpJIMHATHOM mockocTH. Ilpumepsl rpadukoB, 3anaHHbIXx ¢Gopmynamu. YreHue
rpa@ukoB peaynbHbIX 3aBucuMocTeil. [lonsrtue (ynkiuu. I'papuk pynkmuu. CoiicTBa
¢bynkumid. Jluneitnas ¢ynknus, e€ rpaduk. ['padpuk dyskmum y = |X|. [padudeckoe
pELIECHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPaBHEHUN.

8 KUIIACC

Yucna v BBIYUCICHUSA

KBagpartueiit kopens u3 uymucna. [lonstue o0 upparmonansbHoM yucie. JlecsTuanbie
MPUOJIMIKEHUST UppalMOHATBHBIX yncen. CBoiicTBa apuMETHUUECKUX KBAJIPATHBIX KOPHEH
U WX TPUMEHEHHE K TMPEeoOpa30BAHUIO UKCIOBBIX BBIPAKECHUH W BBIYHCICHUSM.
JlencCTBUTENIBLHBIE YHCIIA.

Crenensp ¢ nenpIM nokaszareneM u e€ cpoiicTBa. CTaHaapTHas 3aluCh YUCa.

AJire0panvecKue BbIPaKeHUs!

KBagpaTHblil TpEXUsieH, pa3aoKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpandeckast aApoOb. OCHOBHOE CBOMCTBO ayireOpamdeckoil aApoOu. CrokeHHe,
BbIUMTAHKUE, YMHOKEHHE, JIEJICHUE anredpandeckux pooei. PalinoHanbHble BhIpaKEHUS U
uX Mpeodpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyia KOpHEH KBaJIpaTHOTO ypaBHeHuUs. Teopema Buera.
Pemenue ypaBHEHUM, CBOISIIMXCS K JUHEWHBIM M KBajapaTHbIM. [Ipocreifmme npoOHO-
palMOHAIIbHBIE YPABHEHHS.



I'paduueckass uHTEepnperanuss YpaBHEHMH C JABYMsI TEPEMEHHBIMH M CHUCTEM
JMHEWHBIX YPABHEHUN C IBYMsI NIEpEMEHHBIMU. [Iprmepsl pemeHnss CUCTEM HEJTMHEWMHBIX
YpaBHEHUH C ABYyMS IEPEMEHHBIMHU.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoOoM.

YucnoBble HEpABEHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCMIILHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOM NepeMeHHOW. CHCTEeMBbI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIUU

[lonstre ¢ynkmuu. OO6MaCTh ONpENeICHUS M MHOXKECTBO 3HAUCHUH (QYHKIIHH.
CrnocoOsI 3a1anust QyHKITHA.

I'padux pynkiuu. Yrenue coiictB ¢pyHkuuu no e€ rpaduxy. [Ipumeps: rpadukon
(yHKIUH, OTpaKAIOIIUX PEeAIbHBIC MPOIECCHI.

OYHKINK, OMUCHIBAIOIINE TIPSMYI0O U OOpaTHYIO MPONOPLIMOHAIBHBIE 3aBUCUMOCTH,
nx rpaduxn. Oyrkimn y = X2, y = X3, y = VX, y=|X|. [paduueckoe pemenne ypaBHeHHI 1
CUCTEM YPaBHECHUM.

9 KUIIACC

Yucaa 1 BBIYUCTCHUSA

PanmonaneHple 4ncia, HUppalUoOHalIbHbIE 4YHUCIA, KOHEYHbIE M OECKOHEUYHbIE
JeCSITUUHBbIE ApoOU. MHOXKECTBO ACUCTBUTEIBHBIX YHUCEIN, JIEUCTBUTENIbHBIE YUCIIA KaK
OECKOHEYHbIE JECATUYHbIE Jpo0Ou. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCEN U KOOPANHATHOU MPSAMOM.

CpaBHeHue JNENCTBUTEIBHBIX quce, apudmeTnyeckue NEUCTBUSA c
JNEUCTBUTEIBHBIMUA YUCIIAMU.

Pa3mepsl 00BEKTOB OKPYIKAIOIIETO MUPA, JJIUTEIBHOCTh IPOLIECCOB B OKPYKAIOLIEM
MHpE.

[Tpubnnx€HHOE 3HaYEHUE BETUUYMHBI, TOYHOCTh MPUOIMKEHUs1. OKpyriIeHue Yucell.
[Ipuknaka v OLEHKA pEe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBampaTtHoe ypaBHeHue. PemeHne ypaBHEHUN, CBONSIIMXCS K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. [lpumepbl pelieHuss ypaBHEHUW TPETbEd W UYETBEPTOMU
CTEIIEHEW Pa3JI0KEHHEM Ha MHOXKUTEIIH.

Pemenne npoOHO-palMOHANBHBIX  ypaBHEHWA. PereHuMe TEKCTOBBIX — 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHUE ¢ IByMs MEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JTUHEHHBIX
YPaBHEHUH C IBYMS IIEpEMEHHBIMU. Penienne cucteM IByX ypaBHEHUM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOHMl creneHu. ['paduueckas HHTEpHpPETALUs CUCTEMBI
YPaBHEHUM C IBYMs [IEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.



Pemrenne nuHENHBIX HEPABEHCTB C OJIHOU NMEPEMEHHOM. Pellienue crucTtem JIMHEMHBIX
HEpaBeHCTB ¢ OJHOW nepeMmeHHOW. KBaapaTHele HepaBeHcTBa. ['paduueckast
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKIUU

KBanpatuunas ¢ynkuus, e€ rpaduk u coiicta. [lapaGona, KoOpAMHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHUHU MTapaloJIbI.

I'padukn Gpynxumit: Y = kX, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTpa.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOTPEeCCHHU

[loHsiTME  YKMCIOBOM  MOCIENOBAaTEIBHOCTH.  3aJaHHE  IOCJIEJ0BATEIbHOCTU
pPEKyppEeHTHOH opMyIoit u GopmMyInoi N-ro dyieHa.

Apudpmernueckas U reomeTpuyeckas nporpeccuu. Popmyabl  N-TO  4ieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPeCCHii, CyMMBbI IIEPBBIX N YJICHOB.

N300paxeHne 4wieHOB apu(pMETUUECKON U TE€OMETPUUECKON MPOTrPecCuil TOYKaMHU Ha
KOOPAMHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCIIOHEHIMAIBHBINA POCT. CI0KHBIE IPOLEHTHI.

KYPC «'EOMETPUS»

7 KIIACC

Hauvanbueie nonarus reomerpun. Touka, npsimasi, OTPE30K, JIyd. YTou. Buasl yrios.
BeprukaneHele U cMmexHble yriabl. buccekrtpuca yria. JlomaHas, MHOTrOYrOJbHHK.
ITapannenbHOCTh ¥ NEPIIEHAUKYJIIAPHOCTD NPSAMBIX.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cumMMmeTpuu. I[Ipumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO LUPKYJS M JUHEWKU. TpeyronpHuk. Beicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUM TpeyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M NpHU3HAKK PABHOOEAPEHHOIrO TpeyroyibHUKA. [Ipu3Hakum paBeHCTBa
TPEYTOJIBHUKOB.

CBoiiCTBA M TMpHU3HAKU MApauIeNbHBIX MNpsAMbIX. CyMMa YIJIOB TpEyrOJbHHKA.
Bneminue yribl TpeyrosbHuKa.

[IpssMoyTONBHBIM TPEYTOJIbHUK. CBoiicTBO MEIVaHbI MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHOM K runoreHyse. [IpuzHaku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTOJIBbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yrioMm B 30°.

HepaBencTtBa B reomerpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJbIIEeM yriie U 0oJbIliel CTOpOHE TpeyrojbHuka. [lepnenaukysp
Y HaKJIOHHasl.

I'eomerpruueckoe mecTo Todek. buccekrpuca yria u cepeIMHHbIN MEPIIEHAUKYIISP K
OTPE3KY KaK N'€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb W KpYI, XOpJa M JuUaMeTp, UX CBOKCTBAa. B3anMHOE pacrnosiokeHue
OKPYXHOCTH U npsaAMoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpYHOCTb, BOUCAHHAs
B yroJi. BrimcanHas ¥ onvcaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.



8 KUIACC

Yerpipéxyronpauku. 1lapamienorpamm, ero npu3Haku U CBOMCTBA. YacTHBIE Ciiydan
napajuie’orpaMmoB  (IIpSIMOYTOJIBHUK, pOMO, KBajapaT), HMX MPU3HAKK U CBOKWCTBA.
Tpaneuusi, paBHOOOKas Tparnenus, €€ CBOWCTBA U NMpU3HaKu. [IpsMoyronapHas Tpamnerus.

Meron ynBoenusi Menuansl. LleHTpanbHas cummerpus. Teopema ®aneca u teopeMa
O MPONOPLUUOHAIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYrobHUKA U Tpanenuu. LleHTp Macc TpeyrojibHUKa.

[Togo6ue  TpeyroapHukoB, Kodhdumuent momodus. Ilpwsnakm  momoOus
TPEeYroJabHUKOB. [I[puMeHeHne nogo0us Npu peleHNH MPaKTUIECKUX 3a/1a4.

CpoiictBa 1momanei reomerpuueckux ¢uryp. Dopmynsl Ui TIJIOMIATU
TPEYroJIbHKKA, MapajiejorpamMmma, pomoa u tpanenuu. OTHOIIEHHUE MJI0MAAeH MOA00HBIX
duryp.

Brruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. Ilpumenenue teopemsl [Iudaropa npu pemeHUN NpakKTUUECKUX
3a/1ay.

CuHyC, KOCMHYC, TAHT€HC OCTPOro yria NpsIMOYTOJIbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuroHomerpuueckue pynkuuu yrios B 30, 45 u 60°.

BrincanHble M UEHTpaJIbHBIE YIJIbI, YIrOJd MEXIy KacaTeIbHOUM W XOPAOU. YTIIbI
MEXK]ly XOpAaMU U CEeKyIIUMH. BriricaHHble W ONHUCAHHBIE YETHIPEXYTOJIbHUKH. B3anmHoe
pacrojiokeHue JIByX okpykHocTel. Kacanue okpyxkHocteil. OOuiue KacatenbHbIe K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIbI TPUBEACHUS.

Pemenne TtpeyronpHuUKoB. TeopeMa KOCHHYCOB M TeopeMma CUHYCOB. Pemenune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

ITpeo6pazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 TpOW3BEAECHUU OTPE3KOB XOPJA, TEOPEMBI O TMPOU3BEICHUU OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeabHOM.

Bekrop, nnuHa (MOIysb) BEKTOpa, COHAINpPABIEHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPaLlUU HAJl
BEKTOpaMHu. Pa3yiokeHue BeKTopa MO JBYM HEKOJUIMHEAPHBIM BekTOopam. KoopauHaTsl
BekTopa. CkalsipHOE TPOU3BEIACHUE BEKTOPOB, MPUMEHEHHE JIsi HAXOXKICHUS JIUH U
YTJIOB.

JlekapTOBBl KOOPJAMHATBHI HAa IUIOCKOCTH. YPAaBHEHHs IPSAMONM M OKPYKHOCTH B
KOOpJIMHATaX, II€PECEYEHUE OKPYKHOCTEW U NpsMbIX. MeEToJ KOOpAMHAT M  €ro
IIPUMEHEHUE.

IIpaBunbpHBIE MHOTOYTOJIBHUKH. J[nMHaA OKpy)HOCTH. ['pagycHas u panuaHHas mepa



yria, BBIYMCIEHUE JJIMH AYT OKpyx)HOocTel. [1nomane kpyra, cekropa, cCerMeHTa.
JIBWKEHUsT TUIOCKOCTH U BHYTPEHHUE CcUMMETpuM ¢Guryp (3eMeHTapHbIe
npeacrasienus). [lapamnensubiii nepenoc. [ToBopor.

KYPC «<BEPOATHOCTDb U CTATUCTHUKA»

7 KJIIACC

[IpencraBneHne AaHHBIX B BUAE TAOIUIL, AMArpaMm, rpaduKoB. 3aMoTHEHUE Ta0JHII,
YTEeHUE W TOCTPOCHHE auarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) W KPYTOBBIX). UTeHHE
rpa@uKoOB pealbHBIX TMpolieccoB. M3Bieuenune wHbOpMAIMK W3 TUarpaMM M TaOJIHII,
HCIIOJIb30BaHUE U UHTEPIIPETALNS JaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHEEe apu(pMETHYecKoe, MeIuaHa, pas3max,
HanOOoJIbIIEE U HAaUMEHbIIEE 3HAYECHU Ha0Opa YUCIIOBBIX JaHHBIX. [[pumMepsl ciydaitHOU
U3MEHYHMBOCTH.

CnyyaiiHblli 3KCIEpUMEHT (OTBIT) M CiIydailHOe coObITHEe. BepoaTHOCTh M yacToTa.
Posb ManoBepoOsATHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPHUPOJIE U B OOILECTBE.
MoHeTa 1 urpajapHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, Bepmuna, pedbpo. CreneHnb BepmimHbl. Yucio pédep U cymmapHas CTENEHb
BepinH. [IpencraBnenue o cszHoctu rpada. llenu u mukisl. [Iytu B rpadax. O6xon
rpada (diepoB myth). [IpencraBnenne o0 opueHTupoBaHHOM Tpade. Pemenue 3amau ¢
MOMOIIBI0 TpadoB.

8 KUIIACC

[IpencraBieHue JaHHBIX B BUE TAOIUL, UarpaMM, rpaduKoB.

MHO0X€ECTBO, 3JIEMEHT MHOXECTBA, NMOJAMHOXKECTBO. Onepanuu HajJ MHOKECTBaMU:
oObeuHEHUE, MepecedyeHue, aononHeHue. CBolcTBa omnepanuil HaJ MHOXECTBAMU:
MIEPEMECTUTENBHOE, COUYETATENIBHOE, PACHpPEACIUTENBHOE, BKIOUEHUA. Mcrmonp30BaHue
rpauyecKoro MpeCTaBICHUs MHOXKECTB JUIsl OMTMCAHUS peabHBIX MPOIIECCOB U SBJICHUM,
IIPU PELICHUH 3a/1a4.

N3mepenne paccenBaHusi JAaHHbIX. Jlucmepcuss W CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS ciay4yailHOro ombiTa. CiyuailiHble coObiTus. BeposTtHocTu
coObITUH. OMBITBI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTApHBIMU COOBITUSAMU. CryyaliHbIN
BbIOOp. CBSI3p MEXAY MAaJOBEPOSITHBIMU M IPAKTHUYECKHU JOCTOBEPHBIMHU COOBITHSIMH B
MpUpOJE, OOIIECTBE U HAYKE.

HepeBo. CBONCTBa JEpPEBBEB: E€IMHCTBEHHOCTh IIYTH, CYILIECTBOBAaHUE BHCAYECH
BEPIIMHBI, CBS3b MEXIY YHCIOM BepIIMH U uucioM pébep. [IpaBuno ymHOXKeHUS.
Pemenue 3amau ¢ moMorisio rpados.

[IpotuBonosnoxueie coObiThd. Juarpamma Oiinepa. O0ObeAMHEHUE U TEPECEUCHUE
coobiTuii. HecoBMecTHble cOOBITHS. DopMmysia CIOXKEHHUS BEpPOATHOCTEH. Y CIIOBHAs



BeposiTHOCTh.  [IpaBmino  ymHoxkenusi. HeszaBucumble coOwiTus. IlpencraBnenue
AKCIIEpUMEHTa B BUJIE JepeBa. Perenne 3aa4 Ha HaX0XKIECHUE BEPOSITHOCTEN C TOMOIIBIO
JIepeBa CIy4ailHOTO AKCIEPUMEHTA, JUarpamMm Jiliiepa.

9 KUIIACC

[IpencraBneHue OaHHBIX B BUJE TaONMl, AUArpaMM, TIpadUKOB, HHTEPIPETALUS
JaHHBIX. UTEeHHE U MOCTPOCHHE TaONIHII, IUarpaMM, TpaduKoOB MO PeaIbHbIM JTaHHBIM.
IlepecranoBku u ¢akrtopuan. CoueraHuss W YUCIO coueTtaHuil. TpeyroJbHUK
[Tackans. Pemenue 3a7a4 ¢ UCTIOIB30BaHHEM KOMOMHATOPHKH.
['eomeTrpuueckas BeposTHOCTh. CiyyailHbIl BBIOOP TOUKU U3 (PUTYPHI HA IJIOCKOCTH,
13 OTpe3Ka U U3 AYTU OKPYKHOCTH.
Hcnbiranne. Yenex m Heymada. Cepust ucnbiTaHuid A0 mepBoro ycmexa. Cepus
ucneiTanuii bepaymuu. BeposatHocTu coObITHI B cepur UcTibITaHUN bepHyiu.
CiydaiiHasi BeIMYMHA U PaclpeAesIeHHE BEPOSITHOCTENH. MaTeMaTuiecKoe OKHUJaHue
u aucnepcud. IlpuMepbl MaTeMaTHYECKOTrO OXKHMIAHUA KAaK TEOPETUYECKOIO CPEIHETO
3HAYEHHs BEIUMYMHBL. MaTeMaTHYecKOe OKUIAHUE WU JMCIEPCHs CIIy4ailHOM BEJIWYWHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHym».
[TonsTre 0 3akoHe OoNbIIMX yncelsl. M3mMepeHrne BEpOSATHOCTEM C MOMOIIBIO YacTOT.
Pounb 1 3HaYeHMe 3aK0Ha OOJBIIMX YHUCET B IPUPOJE U OOIIECTBE.
IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJibTaThl OCBOEHUS MPOrpaMMbl y4eOHOro Kypca «MaTtemaThka
XapaKTEepU3yHTCs:

1) marpuoTnyeckoe BOCIMTAHHE:

NPOSIBJIECHUEM MHTEpPECAa K MPOUUIOMY M HACTOAIIEMY POCCHUUCKONM MaTE€MaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JOCTMIKEHHSIM POCCUHUCKMX MATEMAaTUKOB U POCCHMCKOU
MaTeMaTUYECKOW IIKOJIBI, K HCIIOJb30BAaHUIO ITHUX IOCTKEHMM B APYIMX HAyKax M
MPUKIAAHBIX cdepax;

2) rpaIaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpaKJaHWHA U peain3aluu €ro mpas,
MpEeJICTaBJICHUEM O MAaTEMaTHUYECKUX OCHOBaX (YHKIIMOHHUPOBAHMS PAa3IMUYHBIX CTPYKTYD,
SBJICHUHM, TIpoLENyp TpaxIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,  OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO JSTHYECKMX IIpOoO0JIeM, CBSI3aHHBIX C IPAKTUYECKUM
OPUMEHEHUEM JIOCTHKCHUM HAayKM, OCO3HAaHUEM BaXHOCTH MOPAIBHO-ITUYECKHUX
IIPUHLIAIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE Y4aCTHE B PEIICHUHU NPAKTUYECKUX 3a/1a4 MATEMATUYECKOU



HaIpaBJICHHOCTH, OCO3HAHWEM BXKHOCTHU MAaTEMAaTUYECKOro 00pa30BaHus HA MPOTSKEHUU
BCE OKM3HM JUIS YCHEIHOM Tpo(ecCHOHaNbHON ACSATENbHOCTH U pPa3BUTHEM
HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM ¥ TOCTPOCHHUEM WHIWBUIYAIBHON
TpaekTopur OOpa30BaHUS U JKU3HEHHBIX IUJJAHOB C Y4Y€TOM JIMYHBIX MHTEPECOB U
0011IeCTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CITIOCOOHOCTBIO K AMOIIMOHATBHOMY U 3CTETUYECKOMY BOCIPUSTHUIO MATEMATUUYECKUX
OOBEKTOB, 3aJay, pEIICHUH, pacCyXJCHUH, YMEHUIO BHUAECTh MAaTEeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpHUEHTAlMEN B JIEATEIIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOABI U OOIIECTBA, TOHUMAHUEM
MaTeMaTUYECKOM HayKH Kak c(epbl YETOBEUYECKOU NIESITEIHHOCTH, ITANOB €€ pa3BUTHS U
3HQUUMOCTH [UJISl Pa3BUTUA IMBWIW3AlWW, OBJIAJICHUEM SI3BIKOM MATEMAaTUKU U
MaTeMaTUYECKOW KYyJbTYpOil KaK CPEJCTBOM IMO3HAHUS MUPA, OBJIAJCHUEM IPOCTEHUIIIMMU
HaBBIKAMHU HCCJIEI0BATENIbCKON JEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (POPMHPOBAHME KYJBTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIATONOTYYHs:

TOTOBHOCTBIO MPUMEHSATh MAaTEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS,
BEJICHUS 3JI0POBOTO oOpa3a >XH3HU (370pOBOE THUTaHUE, COAJTAaHCUPOBAHHBIA PEKUM
3aHSTUNA U OTIIbIXa, peryssipHas Guznueckas aKTUBHOCTH), COOPMUPOBAHHOCTHIO HABBIKA
pediiekcuu, mpu3HaAaHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBEKa;

7) 3K0JI0rH4YecKOe BOCIIMTAHME:

OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTUYECKHX 3HAHWM sl pelleHus 3aJad B
00JIaCTH COXPAHHOCTH OKPYXAIOIIeHd Cpeibl, MJIAHUPOBAHUS TMOCTYNKOB U OICHKUA HX
BO3MOKHBIX MOCJIECTBUH ISl OKPY>KAIOIIEeH Cpe/ibl, 0COZHAHUEM TI100aIbHOTO XapakTepa
AKOJIOTMYECKUX MTPOOJIEM U MyTel UX PEIICHUS;

8) ajanTanus kK M3MEHSIIOIUMCS YCJIOBUSIM COUUAJIBLHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTHU 4YE€pe3 MPAKTUUYECKYIO MESITEIbHOCTh, B TOM YHCJIE YMEHHUE
VUUTBCA Yy APYTUX JIIOAeH, MpuoOpeTath B COBMECTHOM JEATEIBHOCTH HOBBIC 3HAHUS,
HaBBIKM U KOMIIETEHIIUU U3 OTbITA JIPYTUX;

HEO0OXOAMMOCTHIO B ()OPMHUPOBAHWUU HOBBIX 3HAHUN, B TOM YHUCIE (POPMyIUPOBATH
UJIeH, TIOHATHS, TUMOTE3bl 00 00BEKTaX W SIBICHUSAX, B TOM YHCIIC PaHEE HEU3BECTHBIX,
0CO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH TPUHUMAEMBIEC PEIICHUS U
nencTBUs, GOpPMYyIUPOBATh U OIIEHUBATH PUCKH U MOCIEACTBUS, HOPMHUPOBATH OTIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeqbHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS



Ba3oBble Jiornyeckue AeficTBHA:

BBIABISITE W XAPaKTEPHU30BaTh CYIIECTBEHHbIC IIPU3HAKM MAaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOLIEHUH MEXIy TMOHATUSAMH, (OPMYIHUPOBATH
OTpe/ieNiCHUs] MOHATHM, YCTaHABIMBATh CYIICCTBEHHBIA MPU3HAK KilacCU(HUKAIUH,
OCHOBaHUS JJ1s1 0000LIEHUS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN34;
BOCIPUHUMATh, (POPMYIMPOBATh U MPeoOpa30BbIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATEIbHbIE, €MIUHUYHBIC, YACTHBIE U O0ILME, YCIOBHBIE;

BBISIBJIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHUBOPEYHS B
dakTax, MaHHBIX, HAOMIOACHUSIX W YTBEPKACHUAX, NpearaTh KPUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN M POTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIFOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa3OupaTh J0Ka3aTelIbcTBA MATEMATHUYECKUX YTBEPXKIACHUN (IpsMble W OT
OPOTUBHOTO),  MPOBOJUTH  CAaMOCTOSITEIbHO  HECIIOKHBIE  JJOKa3aTeJbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTpauMBaTh apryMEHTALMIO, NPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIOCO0O pelieHus] y4eOHOW 3a1aun (CpaBHUBATh HECKOJIbKO BapHaHTOB
penieHus, BbIOMpaTh HaumOoJee NOAXOAAIIMUA € YYETOM CaMOCTOSTEIIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:

HCITOJIB30BaTh  BOMPOCHI KaK  MCCIECIOBATEIbCKUNA WHCTPYMEHT IIO3HAHWS,
dopMynupoBaTh  BONPOCH,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpolJIemy,
CaMOCTOSATENIbHO YCTaHaBIWBAaTh HMCKOMOE W JaHHOE, (POpMUPOBATH THIOTE3Y,
apTYMEHTHPOBATh CBOIO MO3HUIIUI0, MHEHHUE;

IIPOBOJIMTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKIY COOOIA;

CaMOCTOSATENbHO (popMynupoBaTh O00OOIIEHUS ¥ BBIBOABI MO pe3yJbTaTaM
MPOBEAEHHOTO  HAOJIONCHMS,  HCCICIOBAHHUS, OICHUBATH  JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OITICHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTAThH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITH ~ HEJOCTaTOUYHOCTh U M30OBITOYHOCTh  MH(POpPMAIUH,  JaHHBIX,
HEOOXOIMMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpATh,  aAHATU3UPOBATh,  CHCTEMATU3MPOBATb U  HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (opMy mpencTaBieHUs WHGOPMAIMU W WJUIIOCTPUPOBATH pEIIaeMble
3aJlauy CXeMaMH, JuarpaMMaMu, HHOUM rpauKoil U uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MHPOPMALUU MO KPUTEPHSIM, MPEUIOKEHHBIM yYUTEIEM
WK CPOPMYIHPOBAHHBIM CAMOCTOSTENIBHO.



KoMmyHnKkaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKICHUS B COOTBETCTBUM C YCIOBUSMH U
LEIsIMU OOILEHNUS, ICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TNHUCBMEHHBIX TEKCTaxX, JaBaTh MOACHEHHMS [0 XOAYy pELIeHUs 3aJauH,
KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XO0/€ OOCYXJeHHUs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJeMbl, peniaeMoil 3ajaud, BBICKA3bIBaTh HWJIEW, HAIEJICHHbIE HAa IIOHMCK
pElIeHMs, COMNOCTABIIATh CBOM CYXKACHHS C CYXACHUSMHU JIPYTUX YYaCTHHKOB
auanora, OOHapyXKMBaTh Pa3IMuME M CXOJACTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IOPENCTAaBIATh PE3yibTaThl PEIICHUS 3aJa4M, SKCIEPUMEHTa, HCCIEI0BAHHUS,
MIPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3a1ad
MPE3EHTALUN U OCOOEHHOCTEHN ayIuTOPUH;

OHMMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOM U UHIUBUIYaIbHOU pabOThI
IPU pPeIICHUU Y4eOHbIX MaTeMaTHUECKUX 3a7a4;

OPUHUMATh LE€Ib COBMECTHOM JESATENBHOCTH, IUIAHUPOBATH OPraHMU3ALUIO
COBMECTHOI paboThl, pacnpenensTh BUAbl pabOT, JOroBapuUBaThCs, OOCYXKIaTh
MPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTbl (00CyXkneHus, oOMEH MHEHHUSIMH,
MO3TOBbI€ HITYPMBI U JPYTHE), BHITOJIHATH CBOIO YaCTh padOThl U KOOPAUHUPOBATD
CBOM JICHCTBUSA C APYTHUMH WICHAMHU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIa/a
B OOmMII TOPOAYKT MO KpUTEpPUSAM, CHOPMYJIMPOBAHHBIM  YYACTHHUKAMU
B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, aJrOPUTM pPELICHUs 3afadyd (WU €ro 4acTh),
BBIOMpATh CHOCOO pEelIeHUs € YYETOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATh BapUaHThl PEIICHHA C
y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTpOﬂb, AMOIUOHAJIbHbINA HHTEJLJIEKT:

BJAJ€Th CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysbTara
peLICHUs MaTEMATUYECKOM 3a/1a4H;

NpEeIBUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH I[IPU pPELICHUM 3aayd,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTra JEATCIIbHOCTH II0CTABJICHHOM LEIU W
YCIIOBUSIM, OOBSICHATh MPUUYUHBI TOCTHXKEHUSI WIH HEAOCTHXKCHUS LIEIH, HAaXOIUTh
olIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IHPEJMETHBIE PE3YJIBTATDBI



K koHiy oOyueHus B 5 kjacce oOydaroIIMICS MOMYYUT CIAEAYIOIIME MPEAMETHBIC
pE3yJbTaTHI:

Yuciia 1 BbIYMCTICHUS

[lonuMaTe W NOPaBWIBHO YNOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBAaTh U YHOPANOYMBATH HATYpaJbHBIE YHWCIIA, CPABHUBATh B IPOCTEUIINX
ClIydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YUCIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M HU300paxaTh HATypajbHbIE YHUCIa TOYKAMU HA KOOPJIUHATHOU (YHUCIOBOM)
MIPSMOM.

Boimonaate  apudmeTndeckue  ACMCTBUS  C  HATYpPaIbHBIMU — YHUCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILNX CITydasiX.

BhINonHATE NpOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYUCICHUN.

OKpyTIJIsITh HaTypaJibHbIE YHCIIA.

Pelenne TeKCTOBBIX 33124

Pemarp TekcTOBBIE 3alayd  apUPMETUYECKUM CIIOCOOOM M C  IOMOUIBIO
OpraHM30BaHHOI'O0 KOHEYHOT'0 Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pewate 3amaum, copepxamiye 3aBUCMMOCTH, CBSI3bIBAIOIIME BEIUYHMHBI: CKOPOCTb,
BpeMs1, PaCCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMbI, TaOJIHUIIbI, 0003HAUEHUS IPU PEIICHUH 3ajau.

[lonb30BaThCd OCHOBHBIMU EAMHHUIIAMU H3MEPEHUS: II€HbI, MAacChl, PACCTOSHUA,
BPEMEHHU, CKOPOCTHU, BBIPAKATh OJHU €IMHULIBI BEJIUYHHBI Yepe3 IpyTue.

W3Bnekath, aHANM3UPOBaTh, OLIEHUBATHh MH(OPMAIUIO, IPEICTABICHHYIO B Ta0JIHIIE,
Ha CcTOJI0YaTOM AMarpaMMe, UHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, UCIIOIH30BAThH
JAHHBIE [IPU PEIICHUU 33/1a4.

Harasinnas reomerpust

[Tonb30BaThCAd F€OMETPUUYECKUMH MOHATUSAMU: TOYKA, MpsAMas, OTPE30K, JIyd, YroJl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBoauTH MpUMeEphl 0OBEKTOB OKPYKAIOIIET0 MUpPa, UMEIOIINX (POPMY U3yUEHHBIX
T€OMETPUYECKUX (QUTyp.

Hcnonb30BaTh TEPMUHOJOTHIO, CBSI3AHHYIO C yrjaMu: BEpIIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpIIWHA, CTOPOHA, JUArOHalb, C OKPY>KHOCTBIO: Paauyc,
IUuaMeTp, LEHTP.

N300pakaTh U3ydeHHbIE TeoMeTpuueckre (pUrypbl Ha HETWHOBAHHOW M KIIETYATOU
OyMare ¢ MOMOUIBIO HUPKYJISI U TMHEUKH.

Haxonuth JiMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TTOMOIIBIO JTUHEHKH,
CTPOUTH OTPE3KH 33JaHHOM JUIMHBI, CTPOUTH OKPYHOCTb 3aJJaHHOTO paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YINIOB HPSIMOYIOJIbHHMKA, KBajpara JUisl HX
MIOCTPOEHUS, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

Boluucnsate  mepuMmerp W IUIOWIAAL  KBajpaTa, MpPAMOYTOJbHUKA, (uryp,
COCTABJICHHBIX M3 MPSIMOYTOJIbHUKOB, B TOM 4HCie QUryp, n300pakxEHHBIX Ha KJIETYATON



Oymare.

[Tonp30BaTbC OCHOBHBIMH METPUYECKUMHU E€AWHULAMH WU3MEPEHHUS [IJIMHBI,
TUTONIA/IN; BBIPAXKATh OJTHHU €IMHUILIBI BEJIUYUHBI Yepe3 APYTrue.

Pacno3naBaTe mapamienenumen, KyO, HCIOJNb30BaTh TEPMHUHOJIOTHIO: BEpPIIHMHA,
pedpo, rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS Mapajuienenunesaa, Kyoa.

Boluucnsate  00béM  KyOa, mapaiuienenunena Mo 3aJaHHbIM - M3MEPEHUSIM,
MOJIB30BATHCS SAMHUIIAMHU U3MEPEHUS 00bEMA.

Pemate HecioxHBIE 33aauM  HA W3MEPEHUE TE€OMETPUYECKUX BEIUYMH B
MPAKTUYECKUX CUTYyalUsX.

K koHiy oOyueHus B 6 kjacce oOydaroIIMICS MOTYYUT CIAEAYIOIIME MPEAMETHBIC
pPEe3yJIbTATHI:

Yucia v BBIYUCICHUSA

3HaTh U MIOHUMATh TEPMUHBI, CBSI3AHHBIC C PA3TUYHBIMU BUIaMU YUCEI U CIIOCO0aMuU
WX 3aIUCH, IEPEXOAUTH (€CITU ITO BO3MOXKHO) OT OJTHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

CpaBHMBaTh U YHOPSIOYUBATH 1IEJIbIE YKHCIIAa, OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH,
CpPaBHUBATh YMCJIa OJJHOT'O U Pa3HbIX 3HAKOB.

BrinonuaTh, coyeTasi yCTHbIE M TUCbMEHHBIE MPUEMBI, apU(METHUECKUE JEHCTBUS C
HaTypaJIbHBIMU W LEJIbIMH 4YHUCJIAMU, OOBIKHOBEHHBIMH M JECATUYHBIMU JpOOsSMHU,
MIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YUCIIaMH.

BpruucnsaTe 3HAYEHHS YHCIOBBIX BBIPAXKECHUM, BBIIOJIHATH IMPUKUIKY U OLEHKY
pe3yJibTaTa BHIUUCIICHUH, BBIOJHITH TPE0oOpa30BaHUs YUCIOBBIX BBIPAXKEHUN HA OCHOBE
CBOMCTB apu(METHUUECKUX JACHCTBUM.

COOTHOCUTH TOYKY HAa KOOPJAMHATHOW MPSMOM C COOTBETCTBYIOIIMM €W YUCIOM U
M300pakaTh YynciIa TOYKaMU Ha KOOPIMHATHOM TIPSIMOM, HAXOIUTh MOAYJIh YHCIIA.

COOTHOCUTh TOYKHM B MNPSIMOYTOJBHON CHUCTEME KOOPAMHAT C KOOpJAMHATaAMU 3TOU
TOYKH.

OKpyTJISTh LETbIe YUCIa U IECITUIHBIE IPOOU, HAXOIUTh NMPUOTUKEHUS YHCEIL.

YucaoBbie 1 0yKBEeHHbIE BbIPAKEHUSA

[Torumate u ymoTpeOJsATH TEPMUHBI, CBS3aHHBIE C 3alUCHIO CTETNCHH YHCIA,
HaxOJIUTh KBaaparT © KyO0 4dYHCIa, BBIYUCIATH 3HAUYCHUS YHUCJIOBBIX BBIPAKCHUA,
COJIEpKAILUX CTEIICHH.

[Tonp3oBaThCs MOpU3HAKaAMU JEIUMOCTH, pPaCKIaAblBaTh HATypaJbHbIC YHCIIA Ha
MPOCTHIE MHOXKHUTEJIH.

[Tonp30oBaThCA MacIITAOOM, COCTABIISTH IPOTIOPIIMH U OTHOIIICHHUS.

Ucnonb3oBaTh OYKBBI IS O0O3HAYEHUsSI YWCENT TIPU 3alUCH MAaTeMaTHYECKHUX
BBIPAXXEHUM, COCTABJIATh OYKBEHHBIC BBIPOKECHHS U (OPMYJIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPQXKEHHH, OCYILIECTBIISASI HEOOXOUMBbIE MOJCTAHOBKU U MPEOOpa30BaHUs.

HaxonnTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 337a4l apU(PMETUUECKUM CIIOCOOOM.

Pemare 3amaun, CBsI3aHHBIE C OTHOLUIEHHWEM, IPONOPUHUOHAIBHOCTBIO BEJIHMYMH,



IPOLEHTaMHU, PELIaTh TPU OCHOBHBIE 3aJ1a4M HA APOOU U IPOLEHTBHI.

Pemate 3amaum, coxepikaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYMHBI: CKOPOCTb,
BpEMs, pACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBLHOCTD, BPEMs, O0BEM
paboThl, HCMONB3ysd apuPMETHYECKUe [EWUCTBUA, OLEHKY, MPHUKUAKY, MOJIb30BaTHCS
€AVMHUIAMU U3MEPEHUS COOTBETCTBYIOIIMX BEJINYHUH.

CocTaBnaTh OYKBEHHBIE BBIPAXKEHHUSI 110 YCIOBHIO 331a4U.

W3Bnekats nHpOpMaInio, MPEICTAaBICHHYIO B TaOIuIax, Ha TUHEHHON, cTON0YaTON
WM KpYrOBOM AMarpaMmmax, MHTEPIPETUPOBATh MPEACTABICHHBIC TaHHbBIC, UCIIOJIb30BaTh
JAHHBIE IIPU PEIICHUH 33/1a4.

[IpencrapisaTh uHPOPMAIMIO C TOMOIIBIO TaOJUIl, JUHEHMHOM W CTOJOYATOM
JyarpamM.

Harasinnas reomerpust

[IpuBoAUTH IPpUMEPHI OOBEKTOB OKPYKAIOLIET0 MUPA, UMEIOIIUX (POPMY U3YUEHHBIX
Ir€OMETPUUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (UIYp, NpPUMEPHl pPaBHBIX MU
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOMIbIO LUPKYJS, JTUHEWKH, TPAHCHOPTHpPAa HAa HEJIMHOBAHHON U
KJIeT4yaTol Oymare H3y4deHHbIE IUIOCKHE TeoMeTpuueckue (Urypbl M KOH(pUTypaluu,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbcs TEOMETPUYECKUMHU TOHSATHSMHU: PaBEHCTBO (UTYp, CUMMETpUS,
HCIIOJB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHUEN: OCb CUMMETPHUM, LEHTP
CUMMETPHH.

HaxoauTe BeMUYMHBI YIJII0B U3MEPEHUEM C MOMOILIBIO TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJaHHOM BEJMYMHBI, ITOJB30BAThCA IIPU PELICHUM 33Jad TPagyCHOM MEPOU YIJIOB,
pacrno3HaBaTh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIION YTJIBL.

Berauciars JuiMHy JIOMaHOW, IEPUMETP MHOTOYT'OJIbHUKA, II0JIb30BATHCSA €IUHULAMU
M3MEPEHNUS IIMHBI, BBIPAXKATH OJTHU €IMHUIBI U3MEPEHMS JJIMHBI YEPE3 IPYTHE.

Haxomuth, wucnone3yss 4YepTEXHBIE HHCTPYMEHTBI, PACCTOSAHMUSA: MEXIY JBYMS
TOYKAaMH, OT TOYKH 0 NPSIMOM, JUIMHY ITyTH HA KBaIPaTHOMU CETKE.

Boruncnsate miomanbs GuUryp, COCTaBICHHBIX M3 MPSMOYTOJbHUKOB, MCIOJIB30BaTh
pa30ueHue Ha MPSMOYTOJbHUKHY, HAa paBHbIE (PUTYpHI, TOCTpAauBaHUE J0 MPSMOYTOJIbHHUKA,
MIOJIb30BAaThC OCHOBHBIMH €IMHHIIAMU WU3MEPEHUS IUIOIIA/IHN, BBIPAXKaTh OJHU E€IWUHULIBI
M3MEPEHUS IUTONIAAN Yepe3 APYTHE.

PacrioznaBaTh Ha MOJENSIX M HU300paKEHUSIX MNHpPAMUAY, KOHYC, IIMJIMHID,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3obpaxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapasjieaenune].

Boluucisate 00BEM  MPSAMOYTOJIBHOTO —Mapajienenunena, kKy0a, Moib30BaThCA
OCHOBHBIMM €JMHUIIAMH U3MEpPEHUs 00BbEMA;

Pemare HecnokHbIE 3aJa4M  HAa HAXO0XKICHUE TE€OMETPUYECKUX BEIMYMH B
IIPAKTUYECKUX CUTYALHSIX.

K xoH1y oOyueHus B 7 kjacce oOydarOIIUNCA MOIYYUT CIEIYIOIINE MPEIMETHBIE
pE3yNbTaTHL:



Yucaa 1 BIYUCICHUA

BbinonHATh, coderast yCTHbIE M TUCbMEHHBIE MPUEMBI, apu(PMETUUECKUE JEHUCTBUS C
PalMOHAIBHBIMYA YHCIIAMH.

HaxoauTh 3HaueHUsT YUCIOBBIX BBIPAXKCHUN, MPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBI BBIUMCIICHHS 3HAUYE€HUN IPOOHBIX BBIPAXKEHUMN, COJEP)KALIMX OOBIKHOBEHHBIE U
JECSITUUHBIE JPOOHU.

[lepexonuts OT omHOW (OpMBI 3amucu 4YHUCeNl K JApyro (mpeoOpa3oBHIBATH
JECATUUHYIO Jp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHMBATH U YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyTrasaTh yucna.

BpINONMHATE TPUKUAKY W OLIEHKY pe3yJibTara BBIYMCICHHAW, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUM. BBITONMHATE JEHUCTBUSA CO CTENEHSAMU C HATypaJbHBIMU
[I0KA3aTeIAMHU.

IIprMeHATh IPU3HAKK JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAJIBbHBIX YUCEL.

Pemars pakTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSA3aHHBIC C OTHOLIECHUEM BEJIMYMH,
MIPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMHU, UHTEPIIPETUPOBATDH PE3YJIBTATHI PEMICHUS
3a/1a4y ¢ Y4ETOM OIPaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonp3oBath anreOpandyeckyr0 TEPMUHOJIOTHIO M CHMBOJIMKY, NPUMEHATH €€ B
Mpoliecce OCBOEHUSI yueOHOro MaTepHala.

Haxonuth 3HaueHust OYyKBEHHBIX BBIPAKCHUW MpU  33JaHHBIX 3HAYECHHSX
IIEPEMEHHBIX.

BoinonusaTe npeoOpa3oBaHUsl LEJIOTO BBIPAXKEHUS B MHOTOWIEH MPHUBEACHUEM
MOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOMHAT YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOI'OYJIEHAa Ha MHOTOWIEH,
MPUMEHSATH (DOPMYJIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3JIOKEHUE MHOTOYJIEHOB HA MHOKHUTEIN C TOMOILBIO BEIHECEHUS 32
CKOOKM OOIIEero MHOXHUTENS, TPYNIUPOBKUA CJaraeMmbplX, MpUMEHEHUus (opmyn
COKPAILIEHHOI'O YMHOKEHHUS.

[IpumeHnsaTy npeoOpa3oBaHUs MHOTOWIEHOB MJisi PELICHUS pPa3jiu4HbIX 3a1ad U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA CTENEHEHM C  HATypaJbHBIMM  IOKAa3aTelsMU  JJIA
peoOpa30BaHUsI BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pematp nMHENHbIE YpaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHSs IIpaBUIIa IIepexona
OT UCXOJHOI'0 YPAaBHEHMS K paBHOCHIBHOMY eMy. [IpoBepsTh, ABIISIETCS U YUCIIO KOPHEM
YPaBHEHUS.

[IpumensTy rpaduyeckue MeTOAbl MPU PEUICHUHM JHMHEWHBIX YpPaBHEHHH U HX
CUCTEM.

[TonbGupath mpuMepsl Map YKUCe, ABJISIOMIUXCS PEUIEHUEM JMHEMHOIO YpaBHEHUS C



IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIUHEHHOTrO YpaBHEHHS C JBYMS
MePEMEHHBIMH, TTOJIL3YSICh TPa(PUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHCHHUS.

Pemats cucTeMbl ABYX JUHEWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM UYHCIIC
rpaduyecKH.

CocTaBisaTh U peliaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUH MO
YCJIOBHIO 3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJTyYCHHBIN
pe3yJbTar.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOW WPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTMeuarh B KOOPJAMHATHOMN TJIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOpJWHATaM, CTPOUTH
rpaduku TuHEeHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYHMHAMM:
CKOpPOCTbh, BpEMS, PAaCCTOSIHUE, II€Ha, KOJHWYECTBO, CTOMMOCTh, IMPOU3BOAUTEIHHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHre PyHKIMU 1O 3HAUEHUIO €€ apryMEHTa.

[Tonumats rpaduueckuit crocod MpeacTaBlIeHUs U aHaln3a HHPOPMAIIUH, U3BJICKATh
Y UHTEPIPETUPOBATH HH(MOPMAITUIO U3 TPaPUKOB PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

BeposiTHOCTH M CTATHUCTHKA

UutaTh uHboOpMaIKIO, TPEACTABICHHYIO B Ta0JIUIlaX, HA JUarpaMMax, MpeaCTaBiIsITh
JAaHHBIE B BHUJE TaOJMIl, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U KPYTOBbHIC)
10 MacCHUBaM 3HAYCHUM.

OnuceiBaTh U UHTEPIPETUPOBATH PEAJIbHBIC YHCIIOBBIE JIAHHbBIC, MPEJICTABICHHBIE B
Tabnuiax, Ha Auarpammax, rpaukax.

Hcnonb3oBaTh Uil ONMKMCaHUS JAHHBIX CTAaTUCTUYECKUE XaPAKTEPUCTHUKH: CpPEIIHEE
apupMeTHIecKoe, MeIMana, HanboJIbIlee U HaMMEHbITIEe 3HAYCHUS, pa3Max.

HNmeth mipeAcTaBiIeHUE O CIyYailHOM M3MEHYMBOCTH HA MPUMEpPAx IeH, (PU3NMIECKUX
BEJINYMH, AHTPONOMETPUYECKHX JAHHBIX, HWMETh MPEJICTABICHUE O CTATHCTUYECKOU
YCTOMYMBOCTH.

I'eomerpus

Pacrio3HaBaTh W3y4eHHBIC TEOMETpUYECKHE (UTYpHI, OMPEAENATh WX B3aUMHOE
pacmoioKeHue, N300pakaTh TEOMETPUIECKHE (UTYPHI, BHITIOIHATD YEPTEKHU 10 YCIOBUIO
3ajaun. MI3MepsTh TMHEHHbIE U YTJIOBBIC BEJIMYMHBI. PeraTek 3a1a4n Ha BHIYUCICHUE JITTUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIIMYUH NPEIMETOB B pPEaIbHOM
KU3HH, pa3MEPOB MPUPOIHBIX 00BEKTOB. PasnnuaTs pasmMepbl 3TUX 0OBEKTOB IO TTOPSIIKY
BEJINYUHBI.

CTpouTh yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonp30BaThCAd MpHU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIb30BATh NMPU3HAKUA U



CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOOUTE TOTHYECKUE PACCYKICHUS C UCIIOIB30BAHUEM F€OMETPUUECKUX TEOPEM.

ITonp30BaThCA MpHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEINaHbl, NPOBEAEHHONM K THUIOTEHY3€ NPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEUICHUU
r€OMETPUYECKHX 3a/1a4.

Onpenenars NapajjieIbHOCTh MNPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE OOpa3yeT ¢
HUMH cekymas. Onpenenars MNapaliedbHOCTh MNPAMBIX C I[OMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IMPSIMOM O TOYEK APYTOU MPSAMOM.

Pemats 3a1aun Ha kiieT4aToi Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJUTh YUCIOBbIE W OYKBEHHBIC 3HAYCHUS YTJIOB B
FEOMETPUYECKUX 3aJadax C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYIOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX NP MEPECCUYEHUH ABYX MAPAUIEIbHBIX
MPSAMBIX CEKylIer. Pemars npakThyecKue 3a1a4i Ha HAX0XKJAECHUE YTIIOB.

Brnaners noHATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEIENISITh OUCCEKTPUCY
yIila ¥ CEpEIMHHBIN MIEPIICHIUKYIISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

Q@opMynIupoBaTh OINPENEICHUS OKPYKHOCTM M Kpyra, XOpAbl MW JUaMeTpa
OKPY’KHOCTH, IIOJIB30BaTbCs HMX CBOWCTBAMH. YMETh NPHUMEHATH OTH CBOWCTBA IIPHU
pelIeHnn 3aaa4.

Biianers NOHATHEM ONMCAHHOW OKOJIO TPEYTOJBbHHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€¢ wnentp. Ilomp3oBarbes (akTaMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB TPEYroJbHHUKA
IIEPECEKAIOTCS B OTHOW TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIECHINKYISIPBI K CTOPOHAM
TPEYTOJbHUKA ITEPECEKAIOTCS B OHOM TOUKE.

Brnaners moHsATHEM KacaTEIbHOM K OKPYXXHOCTH, IIOJB30BAaTbCA TEOPEMOU O
IIEPIICHIUKYJIAPHOCTH KacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUS.

ITonp30BaTbCAd NPOCTEUIIMMHU TIE€OMETPUYECKMMHU HEpPABEHCTBAMM, IIOHUMATh MX
MMPAKTUYECKUA CMBICIL.

[IpoBOOUTE OCHOBHBIE TE€OMETPHUYECKHE ITOCTPOCHUS C TOMOIIBI0 LHUPKYJIS U
JINHENKU.

K xoniy oOyuenus B 8 kjacce oOydamuics MOIYYUT CIEIYIOIINE MPEeIMETHBIC
pEe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

Hcnonp30BaTh HAYAIbHBIE NPEICTABICHUS O MHOXKECTBE IEUCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUS, OKPYTJICHUS U BBIYUCIICHHM, N300pakaTh IEHCTBUTENIbHbIC YHCIIa TOUKAMH Ha
KOOPJIUHATHOM MPAMOM.

[IpuMeHATh MOHATHE ApUPMETHIECKOTO KBAJPATHOTO KOPHS, HAXOJUTh KBaJIpaTHbIC
KOpDHHU, HCIOJIb3Ys] TpPU HEOOXOAMMOCTH KaJlbKYJATOP, BBINOJHATH MpPeoOpa3zoBaHUs
BBIPAKEHUI, COAEPKAIINX KBAIPATHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amMcH OOJIBIIKNX U MAJBIX YUCEN C IOMOIIbIO IECATUYHBIX ApoOeH u
creneHel yucia 10.

AJsireOpandecKkue BbIPaKeHUsA

[IpuMeHATh MOHSTHE CTENEHU C LETbIM MOKa3aTesieM, BBINOJHATh Mpeo0pa3oBaHus



BBIPAXKEHUI, COAEPIKAIINX CTEIIEHU C LEIbIM MOKA3aTENIEM.

BBINONMHATE  TOXKIECTBEHHBIE MPEOOpa3OBaHUsl PAINMOHAIBHBIX BBIPAKEHUM Ha
OCHOBE MPaBUJI ACUCTBUN HAJ MHOTOWICHAMH U anreOpandyecKuMu ApOOSIMH.

PacknanpiBaTth KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsaTh npeoOpa3oBaHUsl BBIPAKEHUH ISl PEIICHUS PAa3IMYHBIX 3a7a4 U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNs U HEPaBeHCTBA

Pewate nMHEWHBIE, KBaJpaTHbIE YpPAaBHEHHS M pPAlMOHAIBHBIE YpaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOOUTH MPOCTENIINE HCCIEAOBAHUSA YPABHEHUN M CHUCTEM YpPaBHEHHUI, B TOM
quclie C MpPUMEHEHHEM TIpaduyecKux MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U MPOUEE).

[lepexoauTh OT ciOBECHON (POPMYJIMPOBKH 3a7aud K €€ anreOpandeckoil Mojaenu ¢
IIOMOILBIO COCTAaBJIECHUS YPAaBHEHHS WIM CUCTEMBbl YPABHEHWH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M ITOJTYyYEHHBIN pe3yibTart.

IIpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLEHKH, pEIIaTh
JMHEWHBbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM W MX CHUCTEMBI, JaBaTh rpaduyuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumath ¥ UCHOJIB30BAaTh (PYHKUMOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUCHMUSI), OTIPENICNATh 3HaUeHHE (DYHKIIMU 110 3HAYCHUIO apryMEHTa,
OnpeaensaTh CBOMCTBA (YHKLMHU 10 €€ TpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUA:

y = kiX, Yy = X2,y = x3,y = |X|, Y = VX, OIICHIBaTb CBOICTBA YHCIOBOH (DYHKIMH IO
e€ rpaduky.

BeposiTHOCTH M CTATHUCTHKA

K koHly oOyueHus B 8 kjacce oOydarOIIMIICS MOMYYUT CIAEAYIOIIME MPEAMETHBIC
pEe3yNbTaTHI:

N3Bnekate 1 mpeoOpa3oBbIBaTh HMH(OpPMAIMIO, MPEACTABICHHYIO B BUIE TaOJIHIL,
auarpaMm, rpa@uKoB, IPeICTaBIATh JaHHbIE B BUE TaOIuUI, 1uarpamm, rpaukoB.

OnuckIBaTh JaHHBIE C MOMONIBIO CTATUCTUYECKHUX TMOKa3aTeNel: CpeJHUX 3HAYECHUN
Y Mep paccenBaHus (pa3max, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHMH M YACTOThl COOBITHMH, B TOM YHUCIE IO
pe3ynbTaTam U3MepeHui U HAOTIOICHHM.

Haxonuth BepoOSITHOCTH CIy4ailHBIX COOBITMIA B OIbITaX, 3Has BEPOSITHOCTU
AJIEMEHTApHBIX COOBITHI, B TOM YHUCJE B ONBbITAX C PAaBHOBO3MOKHBIMU 3JI€MEHTapHBIMU
COOBITHUSIMU.

Hcnonp3oBath rpaduueckue MOAENU: JEPEBO  CIYYalHOTO  SKCIIEPUMEHTA,
ayarpamMMbl Diiiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSMU: MHOKECTBO, IOJIMHOYECTBO, BBINOIHATH ONEpPAlA HaJl
MHOXXECTBaMHU: OOBEIMHEHHE, TEepeceueHre, [OMOJHEHUE, MEePEUYUCIIATh AIEMEHTbI
MHOECTB, IPUMEHSTh CBOMCTBA MHOKECTB.



Hcnonb3oBath rpaduyeckoe MpeACcTaBICHUE MHOXKECTB U CBSI3€M MEXIYy HUMH JJIs
OMKCAaHMS TPOLIECCOB U SBJICHUM, B TOM YHUCJE MPU PEUICHUU 3aJla4y U3 JPYTUX YUEOHBIX
MIPEAMETOB U KYPCOB.

I'eomerpus

K koHiy oOyueHus B 8 kjacce oOydaroIIMIiCS MOTYYUT CIAEAYIOIIME MPEAMETHBIC
pE3yJbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJILHUKOB, UX AJIEMEHTHI, MOJIb30BATHCS X
CBOMCTBaMU MPHU PEIICHUN TEOMETPUUYECKUX 3a]ad.

[IpuMeHsTh CBOWMCTBA TOUKHM MEPECEUEHUs MEIMAH TPEyroJjibHHKa (LEHTpa Macc) B
pelIeHnH 3aaa4.

Brnaners moHsTHEM CpegHEN JUHUM TPEYroJbHUKA W TpPANEIUU, NPUMEHATh HX
CBOWCTBA IIPU pEIICHHHM reoMerpuueckux 3anad. [lomp3oBarbcst teopemon Paneca u
TEOPEMOM O MPOMOPLUHUOHANIBHBIX OTPE3Kax, MPUMEHATh UX JJIS PEUICHUS MPAKTUYECKUX
3ajad.

[IpuMeHsATh PU3HAKHU TOJI00US TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUECKUX 3a/1a4.

[Tonb3oBaThesa Teopemoit [Tudaropa a1 penreHus TeOMETPUISCKUX U MPAKTHYECKUX
3anad. CTpoUTh MATEMaTUYECKYI0 MOJENb B NPAKTUYECKUX 3a]adaxX, CaAMOCTOSITEIbHO
JenaTh YepPTEX U HAXOUTh COOTBETCTBYIOIIUE JITTUHBI.

Bianets moHATHSIMU CHHYCA, KOCHHYCAa M TAHI'€HCA OCTPOTO yIJia MPSIMOYTOJIBHOIO
TpeyrojabHuKa. [101630BaThCSA STUMU NOHATUSAMHU JI PELICHUS PAKTUYECKUX 3aa4.

Beruucnare  (pa3ivyHbIMH - ciocoO0aMM) IUIONIQlb TPEYroJdbHUKA | ILJIOIIAJH
MHOTOYTOJIbHBIX (uryp (moan3ysch, TA€ HEOOXOAUMO, KalbKylsTOpoMm). [IpuMeHsTh
MOJTyYE€HHBIC YMEHHUS B MIPAKTUYECKUX 3a/1auax.

Brnaners MOHATUSMU BINHCAHHOTO W IIEHTPAJIBHOTO YIJja, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, YIriiax MEXIy XOpJAaMH (CeKyIIMMH) U YIJIE MEXIy KacaTelbHOW U
XOpJIO¥ TIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

Brnanerr MOHSTHEM OMNMCAHHOTO YETHIPEXYTOJbHHUKA, NPUMEHATh CBOMCTBa
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPH PEIICHUU 3a]1a4.

[IpuMeHsATh MOMyYeHHBbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MAaTeMaTUYECKHE MOIEIH
JUTS 33]1a4 peaibHOM KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BHIUMCICHUS! C TPUMEHEHUEM
o100l U TPUTOHOMETPUH (TI0JIb3YACH, A€ HEOOXOUMO, KATBKYJISITOPOM).

K koHiy oOyueHus B 9 kjacce oOydaroMIMICS MOMYYUT CIAEAYIOIIME MPEAMETHBIC
pEe3yJIbTaThI:

Yucia v BIYUCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJIBHBIC U UPpaAIllMOHATILHBIE YHCIIA.

Beimonuare apudmernyeckue IEUCTBUS C pallMOHAIBHBIMM YHUCJIAMH, coueTas
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBITIOJHATH BEIYMCIEHUS C UPPALMOHAIbHBIMUA YHCIIAMH.

Haxonute 3HaueHHs1 CTeneHEW C LENbIMU IIOKA3aTeIsIMU M KOPHEH, BBIYUCIIATH
3HAYEHUSI YUCTIOBBIX BBIPAKECHUI.

OKpyrJisTh 1€VCTBUTENBHBIEC YHCIIA, BBIIOJIHATh IPUKUAKY PE3yJIbTaTa BbIYUCICHHM,
OILIEHKY YMCJIOBBIX BBIPAYKECHU.



YpaBHeHUS U HEPABEHCTBA

Pemate nMHEMHBIE W KBAaJpaTHBIC YPABHEHWS, YPABHEHMsI, CBOJSIIMECS K HUM,
MpOCTEUIINE APOOHO-PAlMOHAIbHBIE YPABHEHMUS.

Pemars cucteMsl JByX JIMHEMHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU U CHCTEMBI
JIByX YPaBHEHUH, B KOTOPBIX OAHO YPaBHEHUE HE SIBISACTCS JIMHEHHBIM.

Pemarp TekcToBble 3a7aun anreOpaudyeckuM CHOCOOOM € TMOMOIIBIO COCTABIICHUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

IIpoBOaUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHEHHU, B TOM
quclie C MpUMEHEHHEM TpadUyecKuX NpPEACTaBICHUN (yCTaHABIMBATb, WMEET JIU
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh PEILICHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIUCHIBATh PELICHNUE C IOMOLIBIO CUMBOJIOB.

Pemare cucTremMbl JMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pPEIICHHWE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3aa4.

DOYyHKIUU

Pacnio3naBate  (QyHKIMM  U3y4deHHBIX BHAOB. [lOKa3plBaTh  CXEMAaTUYECKH

pacIioyio’KEHUE Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKmi Buaa: y = KX, y = kx +
b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, ¥y = |X|, B 3aBHCHMOCTH OT 3HaYCHHil
K02 PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth u u300pakaThb CXEMAaTHUECKH TpaduKu KBaapaTHUUHbIX (QYHKIIUH,
OTMCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBaTh KBaJpaTU4yHyl0 (QYHKIUIO 1O QopMmysie, NPUBOJIUTH MPUMEPHI
KBaJPaTUYHBIX (QYHKIMN U3 peaibHOM XU3HU, (DU3UKU, TEOMETPHUH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHH

Pacno3naBaTh apu(MeTHUECKYI0 W TE€OMETPUYECKYIO NPOrpPEecCHH TpPH Pa3HBIX
cnoco0ax 3aJaHusl.

BbINONHATE BEIUKMCIEHUS C UCTIONIBb30BaHUEM (POpMYIT N-TO wiieHa apuMeTUUECKOn U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4eHBI MOCIEN0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN TIJIOCKOCTH.

Pemate 3amauu, CBsA3aHHBIE C YHCIOBBIMU IOCIIEIOBATEIBHOCTSAMH, B TOM YHCIIE
3a/1ayy U3 peaNbHON KU3HHU (C UCIIOJIb30BAHUEM KAIBKYJISATOPA, HU(POBBIX TEXHOJIOTU).

BeposSIiTHOCTB M CTATHCTHKA

W3Bnekate U mpeoOpa3oBbBaTh HH(POPMAIIUIO, TPEJICTABICHHYI0 B Pa3IMYHBIX
HMCTOYHHMKAX B BUJE TAOJHII, TUarpamMm, rpauKoB, MPEACTaBIATh JaHHBIC B BUEC TAOJIHII,
auarpaMmm, rpadukos.

Pemate 3amaud  OpraHM3oBaHHBIM  NepeOOpPOM  BapHAHTOB, a TaKXke C
MCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonb30BaTh ONMucaTelibHbIE XapaKTEPUCTUKU I MACCUBOB UMCIIOBBIX JaHHBIX, B



TOM YHUCJIE CPEAHUE 3HAUYCHUS U MEPBI pACCEHBAHUS.

Haxonuth 4acToThl 3HAYEHMM M YaCTOThI COOBITHS, B TOM YHCIE IOJB3YSCh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxomuth BepoOsSTHOCTH CITydalHBIX COOBITHI B M3yYEHHBIX OMBITaX, B TOM YHCIE B
OMbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITUSMU, B CEpUAX HUCIBITAaHUHN 110
NIEPBOIO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIu.

HNmeTs npeacTaBiieHUE O CIy4alHOW BEIUYMHE U O PACTIPEACIEHUNA BEPOSTHOCTEM.

HNmers mpeacTaBieHHE O 3aKOHE OOJBIIMX YHCENT KaKk O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM HM3MEHUMBOCTM M O POJM 3aKOHAa OOJBIIUX YHCENT B
NpUpOie U OOIIECTBE.

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YIIOB, HAXOAUTh C MX IMOMOIIbIO
pa3IMYHbIE 3JEMEHThl MPSIMOYTOJBHOTO TpPEYroJbHUKA («pEeuIeHrue MPsIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C MOMOIIBIO KaJIbKyJIATOpa) JUJIMHBI W YIJIBI  JUIS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbes QopMysnamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM  JUIA  HAaXOXJACHHS  COOTHOUIEHUMH  MEXIYy  TPUTOHOMETPUYECKUMH
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOXIEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («pEelIeHUuEe TPEYrOJbHUKOBY), MPUMEHITh MX TPHU PEIICHUU
r€OMETPUYECKHX 3a/1a4.

Brnagets mnoHsATHMAMH TpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX (uryp. Ilonap3oBaTbesi cBOMCTBaMU MOAOOMS MPOU3BOJBHBIX (PUTYp, YMETh
BBIYHUCIIATH JUIMHBI M HAXOJUTH YIIIbl y MOA0OHBIX (Guryp. [IlpuMeHsTh cBOWCTBa MOA00US
B MPAKTUYECKUX 3a/1adax. ¥YMETh MPUBOIUTH MPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM
MHUpe.

Ilonp30BaThca TEOpEMaMH O TMPOU3BEACHUM OTPE3KOB XOpA, O MNPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBAIpaTe KacaTeIbHOM.

[Tonp30oBaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUUYECKHH W (PU3MUECKHI CMBICIH,
MIPUMEHSTh UX B PEIICHUN TE€OMETPUUECKUX U (PU3NUeCKuX 3a1ad. [[pumeHsTs ckamsipHoe
MIPOMU3BEAEHUE BEKTOPOB JIJI1 HAXO0XKAEHUS JIJIMH U YTJIOB.

[Tonp30BaThCd METOOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PELICHHUH
r€OMETPUYECKHUX U MPAKTUYECKUX 3a]ad.

Brnaners moHATHSMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI
IYyTH OKPY>KHOCTH M PAJIMAaHHOM MEphl yria, yMETh BBIYUCIATH IUIOLIAJL Kpyra U €ro
yacteil. [[puMeHsITh MoJy4yeHHbIE YMEHHS B TPAKTUYECKUX 3aadax.

Haxonuth ocu (W1 LIEHTPBI) CUMMETPUU (PUTYp, TPUMEHATH IBUKEHUS TNIOCKOCTHU B
MIPOCTENIINX CITyYasix.

[IpuMeHsTh NOMyYeHHBbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MAaTeMaTUYECKHE MOIEIH
JUIS 33]1a4 PEAIbHOM KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM
nojao0usT U TPUTOHOMETPUUECKUX  (GyHKIMH  (MOJB3YysICh, TIJe HEO0OXOIUMO,



KaJIbKYJISITOPOM).

JESATEJBHOCTH YYHUTEJSA C YYETOM IPOT'PAMMBI
BOCIIMTAHUSA npenycmaTpuBaer:

MaKCUMaJIbHOE MCIOJIb30BAHUE BOCHHUTATENIbHBIX BO3MOXKHOCTEH COJEpIKaHUS
y4eOHBIX KypcoB [Uisi (OopMUpOBaHUS Y OOYYAIOMIMXCS POCCUMCKUX TPaJAUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLIMOKYJBTYPHBIX IEHHOCTEH, POCCUHUCKOr0 MCTOPUYECKOTO
CO3HAHUS HA OCHOBE MCTOPUYECKOTO TMPOCBEIICHUS; MOAOOP COOTBETCTBYIOIIETO
coJlepKaHUsl YPOKOB, 3a/IaHHMK, BCIIOMOTATEIBHBIX MAaTEPHAIOB, MPOOJEMHBIX CHUTYaITHH
JU1s1 0OCYXKIIEHUI;

BKJIFOUCHHE B pabodyne MporpaMMBbI IO KypcaM IIEJIEBBIX OPHEHTHPOB PE3yIhTaTOB
BOCITUTaHUsA, UX YUET B ONPEJICICHUH BOCIIUTATENbHBIX 33/1a4 YPOKOB;

BHIOOP METOJIOB, METOJUK, TEXHOJOTHH, OKAa3bIBAIONIUX BOCIUTATEIHHOE
BO3JICCTBHE HA JIMYHOCTH B COOTBETCTBUU C BOCIHHUTATEIBHBIM HJI€AJIOM, IEIbI0 U
3aJlayaMy BOCTIMTAHMsI, 1IEJIE€BBIMU OPUEHTUPAMU PE3YyJIbTATOB BOCIUTAHUS; PEATU3AIUIO
MIPUOPUTETA BOCTUTAHUS B yUeOHOU NEITEILHOCTH;

MIPUBJICUCHUEC BHUMAaHHUS OOYYAOMIMXCA K IIEHHOCTHOMY AacIHeKTy HM3y4aeMbIX Ha
ypOKax MpeMETOB, SBJICHUN U COOBITUN, UHUIIMUPOBAHUE OOCYKJICHHM, BhICKA3bIBAaHUMN
CBOETO MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K M3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, JTUTIAM;

NPUMEHEHUE WHTEPAKTUBHBIX (GOpM y4eOHOW pabOThl — WHTEIUICKTYaJIbHBIX,
CTUMYJIMPYIOIINX TO3HABATEIHLHYI0 MOTHUBAIINIO, UTPOBBIX METOIMK, TUCKYCCUM, TAFOIINX
BO3MOYKHOCTh IPHOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO AWAJIOTA; TPYMIIOBON PabOTHI,
KOTOpasi YUYUT CTPOUTH OTHOIICHHS W JIEUCTBOBATh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBITIUICHHUS,

noOYy>KJIeHHe 00YyJaroImuXcsi COOM0IaTh HOPMbI TIOBEJEHU S, TTpaBuiia OOIIEHUS CO
CBEPCTHUKAMH W  TENarorTMYeCKUMH  PaOOTHUKAMH, COOTBETCTBYIOIIHME  YKJIaay
o011eo0pa3oBaTeIbHON OpPraHU3alMK, YCTAHOBJIEHHWE M TMOAJCPKKY 100pOKeIaTeNbHOM
aTMocdepsl;

OpraHU3allii0 HACTaBHMYECTBA MOTHBHUPOBAHHBIX U 3PYAHPOBAHHBIX 00YJArOITUXCS
HaJl HEYCICBAIOIMMMH OJHOKJIIACCHMKAMU, B TOM YHCJIE C OCOOBIMH 00Opa30BaTCIIBHBIMU
MOTPEOHOCTSAMH, JAIOIICTO 00YJIAIOITUMCS COITUATBHO 3HAYMMBINA OIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIY;

WHUIIMAPOBAHUE U TIOJIEPIKKY HCCIETOBATEIBCKON JCSITEIBHOCTH 00yJaronuxcs,
MJJAHUPOBAHKE W BBITOTHEHUE WHAWBUYATBHBIX U TPYIIIOBBIX MPOEKTOB BOCITUTATEIHHOM
HaIPaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC KYPC <MATEMATHUKA»

Haumenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BU/IBI JICATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HaTypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBHs C HATYpaJIbHBIMU
YHCIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPJAMHATHOU
MPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHBIX YHACEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIpY YMHOXKEHUU.

npeIaraTb H 00CyK1aTh CIOCO0bI YIIOPSAJOYNBAHUS YHCET.
MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKAMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HaTypalbHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTndecKue 1eiiCTBU C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUE CTEIICHU, YUTATH
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTMIO (OCHOBAHHUE,
MIOKAa3aTellb), BBIYMCIASTH 3HAYEHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPAXKEHUI, MPeAJIaraTb U IPUMEHATh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH




IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOKMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
Hucnoselie
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ71a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH NMPaBUJIA IPeoOpa30BaHUs YUCTIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHNS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeIeSIeHUs JICIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NPUMEHSITh NPU3HAKHU JITTMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHBIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KA, «ECIHU. .., TO... ).

Pemats TekcTOBbIE 3a/1aun apU(DMETHIECKUM CITIOCOOOM,
HCMOJIb30BAaTh 3aBUCHUMOCTH MEXI1Y BEITUMUYMHAMU (CKOPOCTb,
BpEeMsl, PACCTOSIHHE; 11€HA, KOJIMYECTBO, CTOUMOCTb U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUMU.
MoaenupoBarh X0/ pEUICHUS 33a4H C TIOMOLIBIO PUCYHKA,




JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TAOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3IMYHBIE PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBAThH MOJYYEHHBIN PE3YyJIbTAT,
OCYILLECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIL OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTh OUIHOKH.

PemaTp 3a1aun ¢ momMoIibio nepedopa BceX BOZMOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METPUUYECKUE
CIUHULIBI
VM3MEpPEHUS JJITUHBI.

OKpyX HOCTb U KpYT.

IIpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
W3mepeHnne yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaxX, ONMUCHIBATD,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300Pa’KaTh C IOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yTOJ1, IOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITTMHY OTPE3KA,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJIaHHOW JUTMHBI, YTOJI,
3a/ITaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajuyca.
N306paxath KOHPUTYpAITUU T€OMETPUIECKUX (puryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeTYaTol Oymare; mpeajiaratb, ONUCbIBaTH U 00CYK1aTh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAaHHOM U




[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare npsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTIIbl; CPABHUBATDH YIJIbIL.

BbI4ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCHMOCTH MEKy €AMHUL[AMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €AMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUrypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

JpoOs. [IpaBHiIbHBIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxeHue u
BBIYHTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJCHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Penienre TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C IIOMOIIIBIO0 KOMITBIOTEPA IIOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJIAWHATHOM IIPSMOU; HCII0JIb30BAaTh KOOPIMHATHYO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

D®opMyIHPOBATH, 3ANIUCHIBATH € NOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OH JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JIpoOu K HOBOMY 3HAMEHATEIIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISTH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM ApoOu.
BoinoHATH apudmeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMH JIpOOSMH; MIPUMEHSATH CBOHCTBA




3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIUHCIICHUN.

BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;
NpeaIaraTb ¥ NPMMEHATh NPUEMBI IPOBEPKM BHIYUCIICHUN.
IIpoBoauTHL HCC/IEI0BAHMS CBOWCTB IpOOEH, ONUPasch

Ha YHUCIIOBbIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH NPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUIM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbBIC, U
3a71a4M Ha HaXO0XKJICHHUE YaCTH LIEJIOr0 U LEJIO0T0 110 €r0 YacTH;
BbISIBJISITh UX CXO/JICTBA M PA3JIMYMSL.

MoaeaupoBarhb X0/ PELICHHS 3a1a4U C IIOMOIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbBIC PEIICHMUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MOJyYEHHbBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMHUTBCS C UCTOPHEN Pa3BUTHS apu(PMETHKA

Harnsgnas reomerpus.
MHOroyroJbHUKH
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MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C OMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpPUMeEPbI OOBEKTOB PEATTBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, PSMOYTOIbHUKA, KBaIpaTa,




pabota
«IlocTpoenune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroJyibHUK.
IImomane n
TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpPEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh VX JINHEWHBIE Pa3MEPBI.
BpIuucasiTh: IEPUMETP TPEYTOJIbHHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb MPSIMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, TPIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MPSAMOYTOJBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIbHUKA, KBAApATa MyTEM
HKCIIEPUMEHTA, HAOIIOICHHS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «11000i1». PacmosnaBatb
VWCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUHCMMOCTD IUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKU JJIs1 HOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSMOYTOJILBHUKOB ¥ HAXOAUTH MX TIJIOIIA b, pa30UBaTh
(Gburypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl U HAXOJIUTh UX
TJIOIIA/b.

Bbipakarh BeIMUYMHY IUIOMIAAN B PA3JIMYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BAaTh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMY U3MEPEHHUSI TUIOLLA/IH.




3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepuMeTpa B MPAKTHUECKUX CUTyanusX. Pemars 3agauu

U3 peabHON )KU3HU, MPeIJIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaad

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpencTaBisATh 1eCATUYHYIO ApOOb B BUI€ OOBIKHOBEHHOMH,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHbIe IpOOU TOYKAMHU HA KOOPJIMHATHON
MIPSMOM.

BoISIBASTH CX0JCTBA U Pa3JIHYHUS PABII apUPMETUIECKUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIIAMH U AECATUYHBIMU
JIpoOsiMU, OOBSICHATD UX.

BoinosHaTh apudmeTnyeckue AeMCTBUS C IECITUIYHBIMU
JpoOsIMU; BHINOJIHATH NPUKWAKY U OLIEHKY pe3yiibTaTa
BBIUHCIICHUU.

IIpumeHsTH cBONCTBA apuPMETHUECKUX JEHCTBUN

JUISL palliOHAIN3alMU BEIYUCIICHUN.

I[IpuMeHATH NPABUJIO OKPYIJIEHHUS JIECITHUYHBIX APOOCH.
IIpoBoauTH MCCJIEIOBAHMSI CBOMCTB JCCATHUYHBIX IPOOCH,
OTMPAsiCh Ha YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTaTh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUThH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.




PemaThb TeKCTOBBIE 3a]1a4H, COAEPKALIUE TPOOHBIE TaHHbIE, U
Ha HaXOXKJIEHUE YaCTU LEJOro U LEJIOro MO €ro 4acTu;
BBIAIBJISITh HX CXOACTBA U PA3JIHYHS.

MopeanpoBarh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMmbl, Tabiuipl. [lpuBoanTh, pa30MpaTh, OLICHUBATH
pa3IuMYHbIC PEIICHHUS], 3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTth APOOHBIMU YUCIAMHU B PEATbHBIX )KU3HEHHBIX
CUTYaLHSIX.

Kpuruvecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxkenue
MHOT'OTPaHHHKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTOnBHBIN
napasuiesienunes,
Ky0. Pa3BépTku kyba
U Napajuiesienunesa.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/KAKOLIEM
MHpe NPSIMOYTOJIbHBIN Mapaliienenunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO Napasuieenuiea,
KyoOa.

MN300pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccnenoBath cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienurne]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJINPOBAHUS.




PSIMOYTOJIBHOTO
napasuleienuneaa

Haxoauthb nu3mMepeHusi, BBIYMMCIAATH IIOIIAb TOBEPXHOCTH;
00BEM Ky0a, NIpSMOYTOJIBHOT0 NapAJIJIEIICIIHUIIE1A;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pebpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Ha6aroaaTh 1 IpOBOAMTH AHAJIOTHM MEX]Ty TOHATHSIMU
IUIOIIAAN U 00bEMa, NEpUMETpa U IUIOMAAN IOBEPXHOCTH.
Pacno3HaBaTh NCTUHHBIC U JIO’KHBIE BHICKA3BIBAHUS

O MHOTOTpaHHUKaX, NPUMBOAUTH MPUMePbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAaHUII.
Pemars 3aga4um u3 peanbHON )KU3HH

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHATHUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIE TPOOH,
BBITIOJIHATH PE0Opa30BaHUs YHCEIL.

Bri0upaTth ciocod cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOIicTBAa apu(MEeTUIECKUX JEHCTBUN

JUISl palMOHAIU3alU BBIYMCIICHUM.

OcyumecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMbIX ICHCTBUMN 1
CaMOMPOBEPKY PE3YyJIbTaTa BHIUMCICHUMN.

Pemars 3aga4um 13 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA U1 PELICHU 3a7a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoco0bI PEIICHHS 33]]a4, BHIOMPATH PAallHOHAJIbLHbBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170




6 KIIACC KYPC <MATEMATHUKA»

HaumenoBanue pazaena |KonmdectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUaIOIINXCSI
(Temnbl) Kypca 4acoB coepKaHue
HartypanpHbie uncina 30 Apudmerndeckue BoinosHsaTh apudgMeTuyecKkue A1eCTBHS C MHOTO3HAYHBIMU
EUCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIYUCIATH
HaTypaJIbHBIMHU 3HAYEHMS BbIPAKEHUH, COIEpIKAIIIUX CTEIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIpAXKEHUS, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTa.
MOPSZIOK IEMCTBUH, Hcnonb30BaTh NPU BLIMUCTEHUSX TIEPEMECTUTEIBLHOE U
HCIIOJIb30BaHHE COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OOIIMH JEeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCUCTBUM.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, IPOBOUTH

YK CIJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMpPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro NEIUTENS M HAUMEHBIIETo 00IIEero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCTIOIh30BaTh ITU
MOHSITUS NIPU PEUICHUU 3a/1a4.

I[IpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM PAa3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccaenoBathb yciioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMpPOBATH U




000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YUCET.

HcciienoBath CBOMCTBA IETMMOCTA CYMMBI M IIPOU3BEICHUS
quced.

IIpuBoaUTH NPUMeEPBHI YUCE C 3aJaHHBIMU CBOWCTBAMHU,
pacno3HaBaTh BepHbIe M HEBEPHBIE YTBEPKICHUS

0 CBOMCTBAx YHCEJI, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOIIBIO CBA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(METHUECKUM CIIOCOOOM, UCTIONB30BATh
repedop BCeX BO3ZMOXKHBIX BAPHAHTOB.

MoaeaunpoBarhb X0/ pEIICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3zdéuparb, OLEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnyecku oueHUBaTh [T0JyYEHHBIN PE3YJIbTAT, HAXOAUTh
OIIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
psiMbIE.
[TapannensHbie
psiMbIE.
Paccrosanue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATOH Oymare JiBe epeceKaroIuecs
IIPsIMBIE, 1BE NTapaJIEIbHBIE IIPSIMBIE, CTPOUTH MPAMYIO,




JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napajuienbHble cTopoHbl. M300pamxaTh MHOTOYTOJIbHUKH
C IMapaJuIeIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITTMHY ITyTH HA KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBHIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cUcTeMa Mep.
Apudmernyeckue
JEVUCTBUSA

¢ OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JPOOSIMHU.
OTHol1IeHUE.
JleneHue B J7aHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCO0
CpaBHEHUS APOOEH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH IECSITUUHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BEITUYUH B METPUUSCKOM
CUCTEME MeED.

BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BHITIOJIHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBiasiTh OTHOIIEHUS U IPONOPIINH, HAXOAUTH
OTHOIIIEHUE BEJIUYUH, ICJIUTh BEIUYUHY B JAHHOM




OTHOIIICHUH.
Macira0,
IPONOPLHSL.
[TonsATHE MpoOLIEHTA.
Brruncnenue
IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

Pemienne TekcTOBBIX
3a7a4, CoOAEepKaIuX
JpOOU U MPOIEHTHI.
[IpakTnueckas
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOIIICHUH.
Haxoauts 3KCIepMMEHTAJILHBIM IIYyTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BEITUIMH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuucasiTh TPOILICHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasite 1poOH U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
quced.

Pemarts 3aga4m Ha 4acTH, NPOLEHTHI, NPOIIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TIPOIEHTA) OT BEJIMYUHBI U BEJTMUUHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIM4YMHA OT apyrou. IlpuBoauTs,
pa3ouparthb, OLEeHUBATHL PA3JIMYHbBIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeIENSITh HAaNOOJIbIIIee M HAMMEHBIIICE

13 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHSI.

Pacno3naBaTth Ha yepTekax U U300PAKEHUIX, H300paKATH
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JTIOMaHy10, TPEYTOJIbHUK, MPSIMOYTOJILHUK,




[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTh), CHAMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOW, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAaIMH, UCTIOTIB3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCJIe C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath cBOWCTBA U3YUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCII0JIb3Ys SKCIIEPUMEHT, HaOIIO/IEHNUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATBH, OIPOBEPraTh C IOMOUIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUTSL 3aIACH
MaTEMaTUYECKNUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHnHbie
BBIPAKEHUSA U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0XKJICHHE
HENU3BECTHOIO

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXEHUS MO YCIOBHUIO 33/1a4HU.

HcciienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIKCH.

BouruucasiTh 4ciioBoe 3HaueHUE OYKBEHHOT'O BBIPAYKEHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucsiBaTh POPMYJIBI: IEPUMETPA U TUIOILAN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TIJIOIIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocrTaBasth popMyJibl, BEIpAXKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
KOJIMYE€CTBO, CTOUMOCTD; TPOU3BOAUTENLHOCTh, BpeMsl, 00bEM




KOMITOHEHTA. padOThI; BBIMOJIHATH BEIYUCICHUS 110 TUM (POPMYIIaM.
DopMyIIbl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXyTONBHUK, N300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTON Oymare
@urypsl Ha IIIOCKOCTH IpUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C HapaJUIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILAIN
IPSIMOYTOJIbHUKA.
[Tpubnuxénnoe
VU3MEPEHUE IUIOIIAIN
duryp.
[IpakTnueckas

CTOpPOHAMHU, MPSMBIMH YTJIAMHU U JIp., pABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI [TIOCTPOCHHUS.

HccnenoBath, UCIONb3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYIOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclno3HaABaTh BEPHBIEC U
HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh ¥ CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
PaCNo3HaBaTh OCTPbIE, NPSMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, M300paxkaTh OCTPOYTOJIbHBIHN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BbruuncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,




pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
IonIaiel Ha KJeT4aToi 6ymare, mpuOIMmKEHHOE U3MEpEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA
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Llenbie yucna.
Monayns yucna,
reoMeTpudecKas
HHTEpIIpeTalus
MonyJisi. UnclioBbie
MIPOMEXYTKHU.
IonoxuTtenpHbIC U
OTpHUIIaTEIbHBIC
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX 1
OTpHUIIATEIbHBIX
YHCeJl.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pemmenune TeKCTOBBIX
3aja4

IIpuBOoAMTH PpUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCJIa; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH MPABUJIA BBIUYKUCIIEHUS C ITOJOKUTETbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYEHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX IEUCTBUA

C TIOJIOKHUTEIbHBIMU U OTPUIATEIILHBIMU YA CJIAMH.
IIpuMeHATH CBOCTBA CIIOKECHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM




[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JuarpamMmMel.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIBbHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 10 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTABICHHYIO B Ta0JIUIIAX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 peaJbHON KU3HU

IIPECTaBICHHBIC

B Ta0IUIIAX U

Ha quarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pakKaTh UX

KyO, mpu3ma,
nmupamMuaa, KOHycC,
IWIAHID, TIap U
chepa.
N3obpaxxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TNIaCTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTs NpUMepPbI 00HEKTOB OKPYKAIOIIETO MHUPA,
UMerImux (GOpMbl HA3BaHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.




MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3znanue
Moeen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€JIMHULIbI U3MEPEHUS
o0BéMa. O0bEM
IPSIMOYTOJILHOTO
napajuiesienunesa,
Ky0a, popMyiibl
00bEMa

N3yuarth, UCNONB3Ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIUPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HAa3BAaHHBIX TEJ, BHISIBJSATH CX0JCTBA U
Pa3JIHYHUsL: MKy MUPAMUJION U IPU3MOI; MEXKTY
HWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBaTth pa3BEPTKH NMapaiesnenunena, Kyoa, mpu3Msl,
UpaMubl, KOHyCa, MWJIWHAPA; KOHCTPYHPOBATH JaHHBIC
Tea U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIIH.

Co3aaBaTh MoJ1eJIU TPOCTPAHCTBEHHBIX (huryp (u3 Oymaru,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTh HA Mo eJIsIX: JJIUHBI pEOEP MHOTOIPAHHHUKOB,
JaMeTp Imapa.

BeiBoauts popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuieienunesaa.

BorunciasaTts no gpopmysaMm: 00bEM NMPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napauIeNIenIIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs
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[ToBTOpEHNHE
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB D
1 6 KJIaCcCOB,
0000111eHNE U
CHCTEMAaTH3aI1s
3HAHUHU

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HATypaJIbHbIE, LIEJIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIBLHBIC
4ucia, OOBIKHOBEHHBIEC U ICCATUYHBIE APOOU, BBITIOJIHSIThH
npeoOpa30BaHUs YMCEI U BBIPAKECHUH.

Bri0upaTth cnoco0 cpaBHEHUS YUCEN, BBIUUCICHH,
NPUMEHSITH CBOIicTBAa apu(pMETUUECKUX JEHCTBUN

JUISL pallMOHAIU3alH BEIYMCIICHUM.




Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIlIeHUs 3a/1a4 U3 APYTUX
MPEMETOB.

Pemath 3a7a4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a1a4H.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AECHCTBHUI U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME
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C pallMOHAIBHBIMU
yucinamu. CpaBHEHHUE,
YIIOPs/I0OUMBAHUE
pPallMOHAIBHBIX YUCEJL.
CreneHn

C HATYpAJIbHBIM
MIOKa3aTeJIeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpoow,
MPOIICHTHI

W3 peaibHOMN
MIPAKTHKH.

[Ipu3Haku AeTMMOCTH,
pPa3oKeHUs

Ha MHOXKHUTEIIN
HaTypaJIbHBIX YHCEIL.

HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucina 1 BEIYMCIICHHUS. 25 ITonsiTne CucreMaTH3HpPOBATh M 000ralaTh 3HAHUA
PanronaneHble yncia PaLMOHAIBHOTO Yncia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudpmernueckue CpaBHMBATB U YNIOPSII0YMBATH APO0H, MPeoOpPa30BbIBAS
JEHUCTBUA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpyMeHATH pa3HOOOpPa3HbIe CIOCOOBI U MPUEMBI
BbIYUCJICHUS 3HAYCHUI JPOOHBIX BHIPAXKECHUIA,
coJiepKamuX 0OBIKHOBEHHBIC U ICCATUYHBIE IPOOH:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BEIpakeHUe K (hopMe, Hanboree yI00HOM JJIs BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
NeJIeHNEe NEeCATUYHBIX Apo0ei K TSUCTBUSAM C IEITBIMH
YHCJIaMU.

IIpuBOAUTH YHCI0BbIE 1 OYKBEHHbIE IPUMeEPBI CTCTICHU
C HaTYpaJIbHBIM IMOKA3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBaHHS CTEIICHM M TTOKa3aTessl CTeNEHU, HaXOIUTh
3Ha4yeHus cTeneHell Buaa a" (a — moboe paluoHanbHOe
YHUCIIO, N — HATypaJbHOE YUCJIO).




PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpuMeHATH IPU3HAKK IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXKHUTENIN HATypaJbHbIX YUCE.

PemaTh 321244 Ha YacTU, IPOLEHTHI, IPOTIOPIUH,

Ha HaXO0XJICHUE IpoOu (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTABIIIECT OJ[HA BEJIMUYUHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKCH PEIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHHUS,
IPSIMO MPOTIOPITMOHABHBIC W 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]y BETMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peabHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4U Ha APOOH,
MPOLICHTHI, PSIMYIO U 00PATHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS
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bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
MIEPEMEHHBIX.
DOopMyJIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHSITH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTs 3HaueHns OYKBEHHBIX BRIPAKCHUM MIPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKCHUS

B MHOTOYJICH IIPUBEICHUEM MOJI00HBIX CaracMbIX,
pPacKpbITHEM CKOOOK. BBINOIHATH YMHOKXEHHE OTHOUJICHA




[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTENICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOT'OYJIEH 1 MHOTI'OYJIEHA HA MHOT'OYJIEH, IPUMEHATH
(dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJIATH PA3JI0’)KEHNE MHOTOWICHOB HA MHOKUTENH
MyTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, Gopmyn
COKpAIEHHOIO YMHOKECHHUS.

IIpumensiTh npeoOpa3oBaHre MHOTOUJIEHOB ISl pEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NIPAKTUKH.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
YpaBHEHHS,
PaBHOCUJIBHOCTh
YPaBHEHUM.
JIunelinoe ypaBHEHUE

Pemiatp nmuHElHOE ypaBHEHUE C OJHOM MIEPEMEHHOM,
NPUMEHAS MPAaBWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosiee nmpocTtoro Bujaa. IIpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YUCJIO KOPHEM YPABHEHHS.
Ioa0upaTs mpuMepbI Nap YUCE], BISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.




C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C NBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAMHATHOM MIIOCKOCTU TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAMTH IPUMEPbI PELICHUST YPABHEHUSL.

HaxoauTh pemieHue CUCTEMBI JBYX JUHEWHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE WUJIU CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU
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Koopannara Touku
Ha nipsiMoil. Yucnosbie
MTPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJIUHATHOM
MPSIMOM.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aIaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIINE 33JIaHHBIM KOOpAUHATAM, Ty4d, OTPE3KH,
WHTEPBAJIBL; 3aMCHIBATh X HA aJreOpandecKoM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYJIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH IPAPUIECCKUI CTIOCOO MTPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTHe QyHKIINH, OBJI/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + b,




Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 durmeHToB K u b.

Crponth rpaduku nuHeHON GyHKIMHA, QYHKIUHA Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpad@ukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOIIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pynxuum
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0OBI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUid BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBHUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pellieHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATH
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102

YACOB I1O ITPOT'PAMME
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KBazgpaTHbie KOpHU

u3 yucna. [lousrue
00 UppalMoOHATILHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
YHCEll.
JleficTBUTETTLHBIC
yucina. CpaBHeHuUe
JIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X* = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIC KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIUXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH OIpeeIeHUue KBaIPaTHOTO KOPHS

U3 9uCiia, apuhMEeTHIECKOTO KBaAPATHOTO KOPHSI.
IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, UCHOJIb3YS MPU HEOOXOAUMOCTU KAJIBKYJIATOP.
OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH M YHOPSAA0YMBATH PALIMOHAIBHBIC U
VUPpalMOHAIBHBIEC YUCIA, 3aIMCAHHBIE C TIOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HcciteroBaTh ypaBHEHHE X° = @, HAXOAHTH TOUHBIC U
npubInKEHHBIE KopHU Tipu a > 0.

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISITOPa
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl TPeoOpa30oBaHMs BEIPAKCHUIA.
BoInoJIHATH NPeo0pa30BaHUA BRIPAKECHUI, COJIEPHKAITUX
KBaJpaTHbIC KOPHU. BhIpaxaTh nepeMeHHbIC

U3 FeOMETPUYECKUX U puznueckux Gopmyi.

BbI4uCIATh 3HAYEHMS BBIPAXKEHNM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KQJIbKYJISITOP.




Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

DopMyJTHPOBATH ONpeieIeHUe CTETIICHU C LIEJIbIM

CreneHb ¢ LEIbIM II0KA3aTEJIEM. II0Ka3aTEeIIEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpeacraBiasATh 3anMCh OONBIIMX U MAJIBIX YUCEN
qHUCIa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepnl 00bEeKTOB 3aMMCcaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3aUCH YKCEN B CTAHAAPTHOM BUJIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOILLEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
OOBEKTOB), Y WUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTENIEHU
JUTUTEIBbHOCTD C LEJIBIM NIOKA3aTENEM.
MPOLIECCOB IIpuMeHSTHL CBOMCTBA CTETICHU 1Sl peoOpa3oBaHus
B OKPY’KaIOIlEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LIEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, EJICHUE, BO3BECHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpaKeHUs. KBaIpaTHbIii TPEXUIIEH. BO3MOKHOCTb €T0 Pa3j0KEeHUsI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJIPaTHOTO C HEOTPULIATEIBbHBIM JUCKPUMHUHAHTOM




TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb
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Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallleHue
JpOOeid.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00JacTh onpeAesieHUs palliOHATILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISTOpPA.
DopMyJIMpPOBaTH OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro sl IpeoOpa3oBaHusl Ipooeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3a1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
F€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAI1H )




YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS
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KBangpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOSLIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palvoOHAaIbHbBIC
ypaBHEHMUS.

Pemienue TeKCTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3HaBaTh KBaJIpaTHbIEC YPABHEHHUS.

3anuceiBaTh (POPMYJIy KOPHEH KBAJAPATHOIO YPABHEHUS;
pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIC.
IIpoBoauTs npocTeiniue UCCaAeA0BAHUA KBAPATHBIX
YPaBHEHUM.

Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,

C TTIOMOIIILIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
HaOuaroaaTh 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHSAMHU U
KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
dopmyaupoBaTh TeopeMy Buerta, a Takxe 0OpaTHYyIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PEILICHUS

3azaad4.

Pemath TeKkCTOBBIE 321a4UH aNTreOpanuecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKHU YCIOBUS 3a7a4n
K aJireOpandecKkoi MoJIeI MyTEM COCTaBIICHUS YPAaBHEHMS,
pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrempl ypaBHEHUI
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JIuneiinoe ypaBHeHne
C AByMs
MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHns ypaBHEHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

PacniozHaBaTh JTMHENHHbBIE YDABHEHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCTIE
HUCI0J1b3Yys UM(POBHBIE PeCypPChl.

Paznunuarth napassenbHble U IEPECEKAIOIINECS ITPSAMBIE
110 UX YPABHEHUSIM.

PemiaTes cucteMsl IBYX JIMHEUHBIX YPABHEHUH C IBYyMs
IIEPEMEHHBIMU I0ICTAHOBKOU U CIIOKEHUEM.




C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMECHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemathb npocreiime CucTemMbl, B KOTOPBIX OJHO

Y3 YPABHECHUU HE SBJISICTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMH M CUCTEM YPaBHEHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 32/1a4M AITEOPAMICSCKIM CTIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petenne. Cuctemsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckKH.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3aa4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pelIEHNE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU




C OJJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHNs TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
IPAMON

OyHKIWH. [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havennss GyHKINMA, 3aJaHHBIX HopMyTiaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObI 3aaHus COCTABJISATH TA0JMIbI 3HAYEHUH QYHKIUU.
byHKIMIA. CtpouTh o TOuKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (yHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoOB, OTPAKAIONIUX PEaTbHBIC
npotiecchl U siBjeHus. [IpuBoaAuTH NpUMepPHI MPOIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaAMHM.
Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
OyHKIUH. UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpadpuka QyHKIIMN 3HAYECHUE OTHOM

Uwucnobie pyHKINM

rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

13 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI0i 3aBUCHMOCTD




bynxnmi,

MCKIY BCIIMYNHAMUA.

OTPAXKAIOIIUX OnuchIBaTh XapakTep U3MEHEHHUS OJJHON BETUYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIWH, Pacno3naBarth BubI n3yyaeMbix ¢pyHkiuil. [loka3siBaTh
OMMCBHIBAIOIINEC CXeMaTHYeCKHU 10JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB GyHKImA Buga: y = X5,y =X,y =vVx,y = |x|.
NPOMOPIHOHAILHBIC Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NMpeACTABJCHHUSA IS PEIICHUS U UCCIIEIOBAHNS YPABHCHUHN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAaHUH

YuCell, BIYUCICHUN, MPeoOpa3oBaHUil BhIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUMN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUMCICHUM, MPeoOpa30BaHUi,
ITOCTPOCHHUI.

PemiaTs 3a1aum U3 peajibHOM JKU3HHU, IPUMEHATH




MaTeMaTU4YECKHUE 3HAHUS JIJIsl PEIICHUs 3a/1a4d U3 IPYTrux
pEeAMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMUYECTBO
YACOB I10 I[TPOI PAMME
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9 KJIACC KYPC «AJITEBPA»

HanmenoBanue paznena  |[KonmuecTBo OcHOBHOE OCHOBHBIE BHU]IBI IEATEILHOCTH 00Y4YaOIMUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YHCTIA UppaLMOHAIbHBIC HATypaJIbHBIX YUCEN IO MHOKECTBA ACHCTBUTEIIBHBIX YU CEN.
YuCia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEYHbIE JIEUCTBUTEIBLHOTO YHCIIa Kak OECKOHEUHOM IEeCSITUUHOMN
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CITHYHbIE TPUOIMKEHUS
MHOXeCcTBO palMOHAJIBHBIX U UPPALIMOHATBHBIX YUCET.
JICUCTBUTEIIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSMOM.
NEeUCTBUTEITbLHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
yucia Kak JEeWCTBUTEIbHBIE YHCIA.
OECKOHEUHbIE BbINoJHATH, coueTasi yCTHbIC U MUChbMEHHbBIC TPUEMBI,
JECATUYIHBIC POOH. apuMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAUTH 3HAUYCHHUS CTEICHEH C LEJIBIMH MMOKA3aTesIMU U
COOTBETCTBHE MEXKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUMN.
MHOXECTBOM IHoayunTh nMpeacTaBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCET B MPAKTUYECKOU JIeATEIIbHOCTH
YuCcesl U MHOKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOM. NPUOIMKEHUS JECHCTBUTEIHHOTO YHCIIa TIPU PEIICHUH
CpaBHeHue 3aj1a4.
JNCUCTBUTENLHBIX uKcesl, | OKPYIrJIsiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apupMeTHIecKue NPUKUHJIKY PE3yJIbTaTa BIYMCICHUM, OLIEeHKY 3HAYEHU




JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTNKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JInHelHOE ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMUHATH U IPUMEHATH IPapuyecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3HaBathb Liesbie U IpOOHBIE YPaBHEHUS.

Pemiath JinHelHbIC U KBA/IPATHbIC YPABHEHHM,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpeanararb BO3MOXXHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKA




pa3ioKEeHUEM

Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SABJISIETCS JIMHEWUHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUECKHE
IPEICTABIICHUS U1 PellIeHUs U MCCJIeI0BAHUS YPAaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYIIUPOBKH YCIOBUS 3aJ]a4H K alre0panyeckoi MoJieaun
yTEM COCTABJIEHUS CUCTEMBI YPaBHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTUA MATEMATUKHU




3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencrtsa HEPaBEHCTBA U UX HEPAaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOICTBA. BoIinosHaTh Npeo0pa3oBaHusl HEPABEHCTB, HCIOJIb30BATh
JIunennble JUTs peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAIPATHbIE HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparnsie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelLIeHuE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaThb U NPUMEHATb HEPABEHCTBA MPU PELICHUH
VHTEPIPETALNS pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA;

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPHUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoJioKeHre Ha KOOPJAMHATHOM MIIOCKOCTH rpaduKoB

byukuuii Buga: y = kx,y = kx+ b,y = k_,y = x°,
X




CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =
X
y = X,
y = X,
y = Vx,
y = |x|

y = %%,y =vx,y = | x| B 3aBHCHMOCTH OT 3HAYCHMI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIHUIO 110 popMyIIe.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOU KU3HH, PUUKHU, TEOMETPUH.

BoIsaBJSITH 1 0000111aTh OCOOCHHOCTH T'padrKa
KBaJpaTUYHOU QPyHKIUU Y = ax* + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTHYHBIX (PYHKIIHA, 3aJaHHBIX (hopMyrTamMu BUIa
yzax’,y=zax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3HPOBATH U PUMEHSATH CBOMCTBA N3YUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO

U (POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH
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ITonsaTue ynciIoBOM
IIOCJICIOBATCIIBHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmynoi u

dbopmyoii N-To YieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro YieHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH pevYeBbie BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C TIOHSITHEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GopMyiy N-ro yieHa
IIOCJIE0BATEIBHOCTH WU PEKYPPEHTHYIO (DOPMYITY

U BBIYHCJIATH WICHBI I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (hopMyTIaMHu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCJaCaA0BAaTCIbHOCTH, €CJIM BBINKMCAHLI IICPBLIC HCCKOJBKO

€€ YWIEHOB.
Pacno3naBath apuMeTHYECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU MPHU PA3HBIX CIIOCO0AX 3aaHUSI.




MPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHON
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

Pemartp 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUIA, CyMMBI
NEPBBIX N YJICHOB.

N300paxkaTh 4iIeHBI TOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM TJIOCKOCTH.

PaccmaTpuBaTth npuMepsl POLECCOB U SIBJICHUI

U3 peabHOM KU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUUECKOM MPOTPECCUU, B TEOMETPUUECKON
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIE C YHCIIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4W U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9MEKTPOHHBIX TAOIUII, TpaUUECKOTro KabKYJISTOpA U T.11.).
PemaTh 3a1a9n Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peabHOU MPAKTUKH (C UCTIOIh30BaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTHUKU

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU
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Yucaa u
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C ICUCTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLNH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJAMHOKECTBO,
orepalny HajJ MHOKECTBAMHU; MCIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUI, IPY PELIEHUH 3a]a4 U3 APYTHX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCIIO,
IPOCTOE M COCTABHOE YUCIIA, IETUMOCTh HATYPaJIbHBIX




OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

yuces, NPU3HaKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apupMeTUIECKUM 4yucia, IPeACTaBIATh YMCIa HA KOOPAUHATHOM MIPSMOM,
Croco0om) OKPYTJISATh YKCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BIYUCICHUI.
PemaTth TekcTOBBIE 3a1a4U apU(DMETHIECKUM CIIOCOOOM.
Pemath npakru4eckue 3a1a4u, COJCpKalue IPOLICHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PacCTOSIHUE, [IeHa — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTH TPYyAA.
Pa30uparts peasibHbIEC )KU3HEHHBIC CUTYAIUH,
(popMyIHPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOUTH PEIICHUE, MPUMEHSSI MaTEMAaTUYECKUH aIlapar,
HHTEPNPETHPOBATH PE3YJIbTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPAKEHUS nokasareiyieM, apupmMeTHIeCcKuil KBaJIpaTHbIA KOPEHb,
(mpeobpa3zoBaHme MHOTOWIEH, ajre0pandeckas Jpo0b, TOKICCTBO.
anre0pandecKux BbINOJHATH 0CHOBHBbIE I€HCTBUS: BBITIOJHATH PACUETHI
BBIPAXXCHUU, 1o (popmyinam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOTyCTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYCHUS) peanr30BbIBaTh Pa3I0KEHUE MHOTOUYJIEHA HA MHOXXUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBaIpaTOB U KBaJIpaTa CyMMbI ¥ Pa3HOCTH; HAXOJIUTh




JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIBIO (OPMYJI peabHbIE IPOLECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpaguueckoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HYJIX (PYHKIIUH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3pACTaHusl, yObIBaHUS, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPadUKH.

OnepupoBath NOHATHSIMH: NIPSIMas IPONOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepoora.
Hcnoab30BaTh rpaMKu 7151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJISl PEIICHUS 3a/1a4 U3 APYTUX
y4€OHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEJIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMyIaMu 3aBUCUMOCTH MEKY BEIIMUUHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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CMexHBbIE U
BEPTUKAJILHBIC YTJIBI.
Pabora

C MPOCTEUIITUMU
yepTeKaMu.
N3Mepenue TMHEHHbIX
U YTJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
Y yIJIOB

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpuyYecKrue QUrypsl u reOMETPUIECKUE Pacno3naBarth H3ydeHHbIE T€OMETPUUECKUE (PUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpenesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHITIOJIHATD
r€OMETPUYECKHUX BEIUUYHH MHOTrOyroJIbHUK, YepTEXK MO YCIOBUIO 3a/1aUH.
JIOMaHasl. IIpoBoauTH NpOCTENIINE IOCTPOCHUSI C TOMOILBIO LIUPKYJIS

Y JIMHEUKHU.

N3mepsaThb TMHENWHBIE U YTIIOBBIE BEIMYUHBI TEOMETPUYECKHUX
U IPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOIMTH IPyOYIO OLIEHKY UX Pa3MEpOB.

PemaTh 3a1a4n Ha BBIYKCIEHUE IJIMH OTPE3KOB U BEJIMYHH
YTJIOB.

PemaTh 3a1a4n Ha B3aMMHOE PaCIIONIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoauTh KIacCUPUKALMIO YTIOB, BBIYHCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXO0AMMbIE JOKA3aTeIbHbIE PACCYKICHUS.
3HAKOMHUTBCS € MCTOPHMEN Pa3BUTHS T€OMETPUU

TpeyroinbHUKu

22

IToHsTHE O paBHBIX
TPEYroJIbHUKAX U

Pacno3naBaTthb napbl paBHbIX TPEYTOJLHUKOB HA TOTOBBIX
yepTexax (C ykazaHHeM IMPU3HAKOB).




MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOoOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoauTh creacTBYS (PAaBEHCTB COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyJIHPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIBHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; NEPUMETPA TPEYTOJIbHUKA.

®opmMyIMpPOBaTh CBOWCTBA U IPU3HAKKU PAaBHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouts 4epTexu, pemaThb 3342494 C IOMOUIBIO
HaxO0>JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH TPU3HAKK PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3aJa4ax.

Hcnoan3oBath UPpoBIE peCcypChl 1JIA UCCAET0BAHUSA
CBOMCTB H3y4aeMbIX QUryp.

3HAKOMUTBHCS € HCTOPHEN PA3BUTHS T€OMETPUU




[lapannensHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

14

[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIE

IIPU MepEeCeYEHU N
napajuienbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hak
M1apajuIeIbBHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOU
MPSAMOM 1O BTOPOU
PSAMOM.

Cymma yrioB
TPEYrOJIbHUKA.
Bremnue yriibsl
TpPEYroJibHUKa

®opMyJIHPOBATH NOHATHE [TAPATUICIIBHBIX IPSIMBIX,
HAXOJUTh IPAKTUYECKHUE IIPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJuIeIbHBIX NPSMBIX ceKylel. IlposoauTts
A0KA3aTeJIbCTBA [TapAJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPEThEN MPSIMOM.

BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTh yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4axX C UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
MMOCTPOCHUS

14

OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.

OKpyX HOCTb,
BIMCAHHAs B yTOJL.

D®opMyJIHPOBATDH ONIpeJeIeHUs . OKPYKHOCTH, XOP.IbI,
JIMaMEeTpa U KacaTelIbHOU K OKpyKHOCTH. U3y4aTrh nx
CBONMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBatp, B TOM 4KCIIE HCIOJb3YS HU(POBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKPYXHOCTH, BIIMCAHHOU B yT'0JI; PABEHCTBO OTPE3KOB




[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars metoa ' MT 111 qokaszarenbcTBa TEOpEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemiaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJIIPHON JaHHOH MPsIMOI; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHbBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE 1 PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUN 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca

MHOHSITUU U METOJOB

Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68

YACOB I1IO ITPOT'PAMME
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HanmenoBanue paznena | KoamuecTtso OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPeEAEJIeHHs: TapaIeIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | NPU3HAKHU U CBOWCTBA: IapajuleorpamMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpanelu, paBHOOOKOM
PaBHoOoKkas u Tpareuuu, NpsIMOyTOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpuMeHsTH MeTO YABOCHUS MEIMAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBathb 11udpoBbie pecypehl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUN
enTpanbHas
CUMMETPUS

Teopema Daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JIUHEUKHU

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJIbHUKA.

C UCIOJIb30BaHue Teopemsbl Daseca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10Ka3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH




Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHHKE.
[TogoGHBbIE
TpEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHnenue
moaoous

MIPU PELICHUU
MPAKTUYECKUX 3324

CBSI3b C IICHTPOM MaccC, HAX0AMTh OTHOILIEHUE, B KOTOPOM
MEMAHbI IEJSATCS TOUKOU WX MepeceueHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBLHUKHN HA TOTOBBIX YePTEkKaxX
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pemats 3aga4u Ha MOOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
0TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU IpU3HAKA T0A00US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYEeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUYECKUX U MPAKTUUECKUX 3a/au.

3HAKOMMTBCS C HCTOPH el Pa3BUTHUS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TIOIIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NMPEACTABICHUAMH 00 0011eH
TEOPUH ILJI0IAIU (MEpHI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIM CMBICIL.

BeiBoauTh GOpMYIIBI IUIONIAM TapaIeIorpaMMma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTta).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUAroHaIu U YroJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYaTOU
OyMmare, HCIOJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
NOCTPavBaHHUE.




[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCIIOJIE30BaHMUS BCTIOMOTaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogoOHbIX QUryp.

BoruucjasaTs iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.
PemaTh 3a1a4M Ha WUIOMIAAb C TPAKTUYECKUM
coJiepKaHUuEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATH ONPEIECICHHUS TPUTOHOMETPUUECKUX
(GYHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
PSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yrilaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMysibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJIyYeHHbIC 3HAHUS U YMEHUS TIPU PEIICHUU
OPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH e Pa3BUTHS T€OMETPUU




YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

Yrael Mexay
XOpJlaMu U
CEKYIIIMMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMcaHHBIE YIJIbl, ONUPAIOIIAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTB X CBOWCTBA U MPU3HAKH.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y




[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHA U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca

METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI

OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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0 MPOU3BEIICHUHN
OTPE3KOB XOP,
Teopema

HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU]IBI IEITEILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeTeHUsI TPUTOHOMETPUUECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX U MPSIMBIX YTJIOB.
Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAUTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Jisl BHIYMCIEHUS II0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUroHoMeTpum (dhopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHHUKOB. JMaroHaIu U yroia MEXAy HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHe Pemath npakTUuecKue 3a/1aun, CBOJSAIINECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX DJIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOI00USI.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepbl o1001s B OKPYKAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXYy OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U MOJA00HBIX TPEYTOJLHUKOB.
Pemath reoMeTpuUeCKUE 3a/1a41 U 33/1a4U U3 pealibHOU
KU3HH C UCTIOJIb30BAaHUEM TIOIOOHBIX TPEYTOJIHHUKOB




0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
F€OMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOU3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (IEpeMELIeHNE) U
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeneeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONIEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BopI4uCasiTh CyMMY, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHNE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB




IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUIs PELLICHUS 3a1a4
busuku

I[eKapTOBBI KOOPpAHWHATHI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHOM CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHUE NIPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LEHTpa U pajguyca
OKPYKHOCTHU 110 €€ YPAaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKJICHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSMOI
IIPYU PELIEHUU 3a]a4, JJIs1 ONPEAECICHUS PACIIOIO0KEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEILICHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MAaTEMaTUYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICIOBAHUN
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS TE€OMETPHUH




[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHob30BaThCS MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY IyTH U paUaHHYIO0 MEpY yria.
IIpoBoauTH MEpexo OT pauaHHON MEPHI yria

K FPalyCHON 1 HA00OPOT.

OnpenensiTh IIOMAAb KpyTa.

BoiBoguth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasats mionany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Ipumenenue

IIPU PEIICHUH 3a7a4

Pa30upaTs npuMepsl, WILTIOCTPUPYIOIINAE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIECICHU TAPAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH UX CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTs 1IEHTPHI U OCH CUMMETPHI MpOoCcTeHIHX GuUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupath MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: QUTYpPA, TOUKA, IPSMasi, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN 1 PABHOCTOPOHHUI




METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.
OKpy»XHOCTb U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
OTIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue uryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY NPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TIJIOIIAAU KpyTa,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJI5
IIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTe 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MTOHSITHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3JIMYHBIMU YaCTSMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCETHEBHOM KU3HU




Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne o0Ommx
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
[Inomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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B TaOiuiax. [Ipaktuyueckue
BBIYHCIICHUSI 110 TAOJIMYHBIM
na"aeIM. M3Biieuenne n
WHTEpHIpeTalus TaOIMIHbBIX
nanHbIX. [IpakTuueckas
pabota «Ta0muub.
['padpuueckoe
MpECTaBICHUE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamM. Urenue u
MOCTPOCHUE AUATPAMM.
[Tpumeps! nemMorpaduaeckux
JUarpaMm.

[Ipaktrueckas pabora
«JlmarpammMbD)

HaumenoBanue pazgena |KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BHJIBI IEATETLHOCTH 00yUYaIOIIUXCS
(TembI) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

CTATUCTUYECKUX JAHHBIX M YACJIOBBIX MACCBOB
C TIOMOIIIBIO TA0JIHII U AUATPAMM C UCTIOIB30BAHUEM
aKTyaJIbHBIX U BaXHBIX JaHHBIX (IeMorpaduueckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIILICHHON U
CEJIBCKOXO3SUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUUYeCKUMU MPECTABICHUSIMU JTAHHBIX

C TIOMOIIEI0 IU(PPOBBIX PECYPCOB B X0JIE
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.
Menuana yncinoBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAEHINH (Mepa EHTPa), B TOM UUCIIE
cpeaHee apupmMeTHIECKOEe, MeIMaHa.




Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJ1a4H.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHUsI YUCIIOBOIO MacCUBa, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onmucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyualiHasi UBMEHUYUBOCTH
(npumepsr). YactoTa
3HAYEHHI B MacCHUBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHSI: YACTOTA 3HAUCHHUI B MaCCUBE
JAHHBIX, TPYIIUPOBKA JIaHHBIX, THCTOTpPaMMa.
CTpouTth 1 aHAJU3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MMOIXOIAIINN 1Iar TPYHNIHPOBKHU.
OcBauBaTthb rpaduyeckue NpeacTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYUBOCTH, B TOM YUCIIE

C IOMOIIIbIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepumna, pedpo.
IIpencraBnenue 3amaumn

¢ nomolibio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
CTeleHb BepiuH. Llens n

OcBauBath noHsiTus: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHATHA. TYTh B rpade, i1epoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiathb 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIUH




k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(21JIepOB IMyTh).
IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha mouck 06xoaa rpada, Ha MOUCK MyTei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI PECTABICHUS 33]a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPyrux
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATLHBIC
COOTBETCTBHS) Ha IPUMEpax

BeposATHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSITHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaibHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTryeckas padbora
«YacToTa BhIIAJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJIOBEPOSATHOE U IPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3y4yaTh 3HAUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IIPUPO/JIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuu, HECHACTHBIE CITy4au, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepeaaya T1aHHbIX).

H3y4ars poib KIIACCUYECKHUX BEPOSTHOCTHBIX
Mojienelt (MOHeTa, UTpajibHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao0roaaTh M M3y4aTh 4acTOTy COOBITUIN B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0/I€ MPAKTUYECKON paboThI

O06o061enue,
CUCTEMATHU3AIUS 3HAHUHN

IIpencraBieHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha MpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOII[BIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepbI CTyYaliHBIX COOBITUM,




MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJH B IPUPOJIE U KU3IHU
YeJoBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEH:
MOHETA U UIpajibHasl KOCTh

HaunmenoBanue pazaena |KomuuecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYaIOIIUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSAITH H3yUeHHOE U BHICTPAMBATH CHCTEMY

3HAHUM.

PemaTe 3agaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M HAa IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIyYallHON U3MEHUYHUBOCTH.
Pemiarh 3aga4m Ha onpeeieHUe 4acTOThI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIIyYallHBIX COOBITHIM, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

PaccenBanue maHHBIX

OnucarespHasg CTAaTUCTHUKA.

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIS1 OITMCAaHHA paCCCUBAHUSA JaHHBIX.

BLIIIBI/IFZIT]) TUNnoTe3bl 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H IO JUarpamMmaM paCcCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 110 UMCIOITUMCS
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTCPA




MHuoxecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHUE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeCTaBICHUE

MHO’KECTB

OcBauBaThb NOHATHUS: MHOKECTBO, 3JIEMEHT
MHOKECTBA, IOJIMHOKECTBO.

BbInoHATH Onepanuu Hajl MHOKECTBAMMU:
oObeIMHEHNE, IepeceueHue, TOMOTHEHUE.
Hcnmonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COYETATENBHOE, PACTIPEIECTUTEIBHOE, BKIFOUEHHUS.
Hcnonb3oBath rpadguueckoe NpeacTaBieHue
MHOKECTB IIPH OMMCAHUHU PEAIBHBIX MPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX y4eOHBIX
IIPEMETOB U KYpCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnbITE ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C pPaBHOBO3MOKHBIMU

OcBauBaTh MOHSATHS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPUSATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarp 3aga4u Ha BEIYMCICHUE BEPOSATHOCTEN
COOBITHH MO BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI
CIIyYalHOTO OIIBITA.

Pemarp 3a1aumn Ha BEIYKCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHUCJIS

C IIOMOII[BI0 KOMITBIOTEPA.




AJIEMEHTAPHBIMH
COOBITHUSIMU

I[IpoBoaAUTH U U3Yy4YATh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UCTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENE) B X0/Ie IPAKTUYECKON pabOThI

BBeznenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEKIY
YUCJIOM BEPIINH U YUCIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA. IEPEBO Kak rpad 0e3 1uKIIa,
BHCSYas BepILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpeBe, JUaMETp ACpeBa.

H3yuars cBOMCTBA JIepeBa: CYyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBS3b MEXK]1y UACIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE MTYTEU

B JiepeBe, OlpeiesieHUe YUCIa BEPIIUH Win pédep

B JIepeBe, 00X0/1 OMHAPHOTO JIEpEeBa, B TOM YHUCIIE

C MPUMEHEHHUEM MPABUIIa YMHOKEHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONI0XKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBmecTHbIC
coObITHsi. Popmyia
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dnnepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JBYX COOBITUH ((POPMYITBI CIIOKEHUS BEPOSITHOCTEH ).
Pemarts 3a1a4um, B TOM 4KcIie TEKCTOBBIC 3aa4H

Ha OTpeJICJICHUE BEPOSITHOCTEN O0OBETUHEHUS U




coOprtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsAMoii, TuarpaMm Ditsiepa, GopMyIIbl CII0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEW, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (ONpe/ieieH s ) He3aBUCUMBIX
COOBITH.

PemiaTe 3a1aum Ha ONIpeAEICHNUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiate 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o011enue,
CUCTEMATH3AIIUS 3HAHUH

IIpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOoCTh
CITy4alfHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH U3yYECHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OMTMCAHUE
JIAHHBIX C TIOMOIIBIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
PemaTh 3agaum ¢ npuMeHeHueM rpagos.

PemaTh 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aliHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAXO0XKIACHUE BEPOATHOCTEN
00BbEeTMHEHUS 1 TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IeEpeBa CIIy4YalHOIO OIIBITA.




PemaTh 3aa4uu Ha IepednciieHne KOMOMHAITUI
(4Kciia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXxO0JICHUE BEPOSTHOCTEH COOBITHI C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM UHCIIC

C UCIIOJIb30BaHUEM TpeyroiabHuka [Tackans

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME
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9 KUIIACC KYPC «BEPOATHOCTBb U CTATUCTHUKA»

8 kiacca

OmnucarepbHas CTaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHI

HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yUYarOIIUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH U3yUEHHOE Vi BLICTPAUBATH CUCTEMY

3HAHMUH.

Pemarp 3a1aun Ha IPECTABICHUE U OITUCAHUE
JIAHHBIX.

Pemarh 3aga4yu Ha HAXO0XKJICHUE BEPOATHOCTEN
00BbEIMHEHUS U TIEpECeUCHUS COOBITHI, B TOM YHUCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEACTaBJICHUH U IEPEBA CIIyYaHHOTO OIIbITA.
Pematsb 3a1aum Ha IepeUnCIICHIE KOMOUHAIIHMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akropua.

CoueTraHus ¥ YHUCIIO
coueTaHui. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAIOUYEHHAs 1apa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYTroJbHUK Ilackas.

Pemate 3a1aum Ha niepeyncCIIeHUE YIIOPSAI0YECHHBIX
rap, TpoekK, epeyrciIeHue IepeCTaHOBOK

Y COYETAaHUH DJIEMEHTOB PA3JINYHBIX MHOXKECTB.




KOMOHMHATOPHBIX (PYHKITHIA
AIIEKTPOHHBIX TaOIHI»

Pemath 3aga4u Ha MPUMEHEHHUE YHUCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemats, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIBIO
AJIIEKTPOHHBIX TA0JIMIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BBHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTra, OTPE3Ka W JyTH
OKPYKHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heyaada. Cepust UCTIBITAHUN
JI0 TIEPBOTr0 ycrexa.
Ucnpitanus bepryinu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnprranus
bepnynnn»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIEMEHTAPHOE
cOOBbITHE B UCTIBITaHUH (YCTIEX U HEy/Iaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHym.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHI B CEpUU UCIIBITAHUI JI0 IEPBOTO YCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOATHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCTIBITAHUI
bepnymm.

N3yuaThb B X0/1€ NPAKTHYECKOMH PadOTHhlI,




B TOM YHCJIE C TOMOUIbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

CrnydaiiHas BeIMYMHA U
pacrpeneneHue
BEPOSITHOCTEN.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MaTEMATHYECKOT0 OKHUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJBIINX YUCE

OcBoOUTH NOHATHSA: CITy4YaiiHasl BEJIMYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICIICHUE
BEPOSTHOCTEN.

N3yuaTthb u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETBI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBauBaThb NOHATHUS. MATEMATUYECKOE 0XKUJAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IMCIIEPCUU YUCIOBOIO Habopa.

Pemats 3a1a4m Ha BBIYKMCICHUE MATEMATHUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMAaTUYECKAM OKUIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM
YUCJIE pACTIPECICHUS CIyYaitHON BETUYUHBI «YUCIIO0
YCIIEXOB» B CEpUU UCNIBITAHUM bepHyum.




N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIIHX urcel (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHS OJIU3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIBIO 4acTOT. O0CYyKAATH POJIb 3aKOHA
OOIBIINX YKCET B 00O0CHOBAHUY YaCTOTHOI'O METOAa
HU3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJBIITHUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SIBJICHHSIX, POJTh 3aKOHA OOJIBIITUX YUCEN B IPUPOIC U
B JKM3HHU YEJIOBEKa

O060011eHre, KOHTPOITb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HaHUMH.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1aum Ha IPEACTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXOXICHUE BEPOSATHOCTEH
BEJIMYMHBI U pacIpeICIICHHS COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMU CIIy4alHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
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IHOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC KYPC <MATEMATHUKA»

KounyecTBO 4acoB JIeKTPOHHbBbIE
Ne Hara uugposbie
wn Tema ypoka Beero KoﬁnTponLHHe HpﬁaKTI/I‘lGCKI/Ie W3ydeHHS  0GDPA30BATEIbHbIE
padoThI padoThl pecypesr
1 Hecaruynas cucrema cuuciaeHus. Psn 1 bubnuorexa [JOK
HATypaJIbHBIX YUCEIl https://m.edsoo.ru/f2a0ccOc
9 Hecsitnynasi cucteMa cuucienus. Psiy 1
HATypaJIbHBIX YUCEIl
. bubmuoreka [IOK
3 Harypameuii pan. Hucio 0 1 https://m.edsoo.ru/f2a0cafe
4 Harypanbusiit psia. Hucno 0 1
5 Harypanbnsle ynciia Ha 1 bubnuorexa [IOK
KOOPJAMHATHOU MPSIMOi https://m.edsoo.ru/f2a0e0fc
6 Bxonanas nuarnoctuueckas pabota 1 1 bu6mmoteka IIOK
110 MaTEMaTUKE https://m.edsoo.ru/f2a0e2a0
7 Harypanbhble uncia Ha 1 bubnmnoreka HOK
KOOPAMHATHOU MPSIMOI1 https://m.edso0.ru/f2a0e426
8 CpaBHeHME, OKpyTIIEHHE 1 bubnnoreka [JOK
HaTypPaJIbHBIX YUCET https://m.edsoo.ru/f2a0ce32
9 CpaBHeHMe, OKpyTIEeHUE 1 bubmuoreka [IOK
HaTypaJbHbIX YHCEI https://m.edsoo.ru/f2a0cf54
10 CpaBHeHME, OKpYyTIIEHHE 1 bubnnorexa [JOK
HaTypaJIbHbIX YHCEIl https://m.edsoo.ru/f2a0d300
11 CpaBHeHue, OKpyTIIeHHE 1 bubnuoteka [JOK
HaTypaJIbHBIX YNCET https://m.edsoo.ru/f2a0d440
12 CpaBHeHue, OKpyTJIEHHE 1
HaTypaJbHBIX YHCET
13 Apudmernueckue IeHCTBUS C 1 bubmuoreka [JOK



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

HaTypaJIbHbIMU YUCJIaMHU

https://m.edsoo.ru/f2a0eaca

Apudmernaeckue I1eUCTBUS C

bubnunoreka LIOK

14
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/f2a0f5ba
15 Apudmernueckue 1eicTBUS C bubnuoreka [JOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmernaeckue I1eUCTBUS C bubmmoreka [JOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue 1eicTBUS C Bu6muotexa [JOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a1015e
18 Apudmerndeckne 1eicTBHS C bubnuorexa [IOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2al0c3a
19 Apudmerrdeckue I1eHCTBUS C bubmmoreka [JOK
HaTypaJbHbIMU YUCIAMHU https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJISI IPH CIOKECHUU H
20 MHO)KeHI/II/Iy CBOfI;)CTBa € IUHULBI IPU Bubmmorexa LOK
y ’ p https://m.edsoo.ru/f2al04ec
YMHOXCHHUH
CBoiicTBa HYJISI IPH CIOKECHUU H
21 YMHOXXEHHUH, CBONCTBA €IUHUIIBI IPH
YMHOXSHUH
[lepemecTuTenbHOE U COYETATENEHOE
29 CBOMCTBA CJIOKEHHS 1 YMHOXKEHUS, bubnmnorexa [JOK
pacnpenenuTeIbHOE CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOXEHHS
[lepemecTuTenbHOE U COYETATENFHOE
23 CBOICTBA CIIOKEHUSI U YMHOXKEHUS,
pacnpenenuTeIbHOE CBOMCTBO
YMHOXEHHS
[lepemecTurenbHOE U cOYEeTATENHEHOE
24 CBOWCTBA CIIOKEHHS U YMHOKCHHS,
pacrpeeIuTeIbHOEe CBOMCTBO
YMHOXCHHS
25 JlenmuTenu u KpaTHbIEC YHCIIa,



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

Pa3I0KECHUEC Y Clia HAa MHOXHUTCIIN

I[CJ'II/ITGJ'II/I " KpaTHBIC YHClia,

bubnunoreka LIOK

26 Pa3JI0KEHUE YUCIIa HA MHOKUTEIN https://m.edsoo.ru/f2a116b2
97 Jenutenu u KpaTHbIE YUCTA,
pasoKeHHE Ynciia Ha MHOKHUTEITH
bu6nmoreka [IOK
28 Jlenenme ¢ ocTaTkoM https://m.edsoo.ru/f2al116c
bubnunoreka LIOK
29 Jlenenme ¢ ocTaTkoM https://m.edsoo.ru/f2all4fa
30 [IpocThie 1 cocTaBHBIE YnCTA bubmnorexa [IOK
https://m.edsoo.ru/f2a11a90
31 [IpocThie U cocTaBHBIC YKCIa buGnuorexa LIOK
https://m.edsoo.ru/f2al1bb2
30 [Ipusnaku nenumoctu Ha 2, 5, 10, 3, bu6nunoreka LIOK
9 https://m.edsoo.ru/f2a11806
33 [Ipusnaku genumocTu Ha 2, 5, 10, 3, bu6nunoreka LIOK
9 https://m.edsoo.ru/f2a1196e
34 YucioBbIe BBIPAKEHUS; IOPALOK bubmmnoreka HOK
nencTBHit https://m.edsoo.ru/f2a11f18
35 UucnoBbie BEIPAKEHHUS; TIOPSIOK bubnmorexa LIOK
IeucTBUl https://m.edsoo.ru/f2a12080
36 YucioBble BBIPAKEHUS; IOPALOK bubmmnoreka HOK
nencTBHit https://m.edsoo.ru/f2al23fa
P
g | Lo o o B 10K
p I ’ https://m.edsoo.ru/f2a0f894
JIBUKCHUE U TTOKYITKU
o | Lomeme o o BuGmore 10K
p I ’ https://m.edsoo.ru/f2a0f9fc
JIBUKCHUE U TTOKYITKH
Pemienue TEKCTOBBIX 3318 Ha BCe Bumorexa LJOK
39 apudmeTHIeCKre TCUCTBHS, Ha

ABWIKCHUC U ITOKYIIKN

https://m.edsoo.ru/f2al21a2



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2

Penrenne TekCTOBBIX 3aJa4 Ha BCC

40 apudMeTHIECKUe NeCTBUS, HA bubmorexa OK
’ https://m.edsoo.ru/f2a12558
JBUKEHHUE U MTOKYTIKU
p | Fomeme e e o o Bumorea 110K
P A ’ https://m.edsoo.ru/f2a12832
JBUKCHHUE U MTOKYTIKU
p | Fomeme e o o Bumorea 110K
P A ’ https://m.edsoo.ru/f2a12990
JBUKEHHUE U MTOKYTIKU
43 KonTponbhas pabota no Teme bubmmoreka [JOK
"HaTypanbHble yncia 1 HyJp" https://m.edsoo.ru/f2al2cba
44 Touka, npsiMasi, OTPE30K, JTyY. bubnunoreka LIOK
Jlomanas https://m.edsoo.ru/f2a0d54e
41
45 Mz;/I eﬁ:?ieng?ii; TII?IeI::’II;I?/I’e eHUS bubmaorexa LIOK
P JUHHLL P https://m.edsoo.ru/f2a0daee
JJINHBI
41
46 MZ;/I eﬁi?;igzﬂii; Tgelizfd’e EHUsI bubmorexa [IOK
P JUHHTL p https://m.edsoo.ru/f2a0df3a
JJIVHBI
bubmmoreka IIOK
at OKpYKHOCTE M KpyT https://m.edsoo.ru/f2a0d684
48 OKpy’>KHOCTb U KpyT
p | Do s e Bumorera 0K
p v"yg p https://m.edsoo.ru/f2a0d7e2
OKpYXKHOCTEH
50 VYrou. IIpsamoit, OCTpbId, TyIIOU U bubnmnoreka HOK
Pa3BEPHYTHIN YTIIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsmMoit, OCTpsIi, TYHOU U
Pa3BEPHYTHIN YIIIbl
but6mmoreka [IOK
52 H3mepenne yrios https://m.edso00.ru/f2a1319c
53 H3mepenwue yrios bubmmoreka [JOK



https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c

https://m.edsoo.ru/f2al32fa

bubnunoreka LIOK
>4 Msveperine yriton https://m.eds00.ru/f2a13476
55 [TpakTnueckas paboTa 1o Teme bubmmoreka [JOK
"IToctpoenue yrios" https://m.edsoo.ru/f2a13606
Hpo06s. [IpaBuibHbIE 1 bubmmoreka [JOK
>6 HEIpaBUIIbLHBIE TPOOH https://m.edso00.ru/f2al3764
57 Hpo06s. [IpaBuibHbIE 1 bubnmnoreka HOK
HEIpaBUIIbLHBIE TPOOH https://m.edsoo.ru/f2a13c8c
59 HpoOs. [TpaBuiabHBIC U bubmmoreka [JOK
HENPABWIBHBIC TPOOH https://m.edsoo.ru/f2a14146
59 Jpo06s. [IpaBuibHbIE U bubnuorexa [IOK
HEIpaBUIbHBIE TIpOOH https://m.edsoo.ru/f2a153f2
60 HpoOs. [TpaBuibHBIC U bubmmoreka [JOK
HENPABWILHBIC TPOOH https://m.edsoo.ru/f2a15582
. bubnunoreka LIOK
61 OcnosHoe cBoiicTBO ApodH https://m.edsoo.ru/f2al43e4
. bu6nmorexa LIOK
62 OcHoBHOE CBOHCTBO 1pOOH https://m.edsoo.ru/f2al451a
. bu6mmoteka IIOK
63 OcHoBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2a1463c
. bu6nmorexa LIOK
64 OcHoBHOE CBOHCTBO 1POOH https://m.edsoo.ru/f2a1475e
N bubnmorexa LIOK
65 OcHoBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2a14c90
. bubmmoteka IIOK
66 OcHoBHoe CBOHCTBO 1pobH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOMCTBO ApoOH
. bubnunorexa LIOK
68 Cpasnenme apodeit https://m.edsoo.ru/f2al4f74
bu6 OK
69 CpaBHeHue npobeit nosmotexa 11

https://m.edsoo.ru/f2a151f4



https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4

70

CpaBHeHue apooeit

71 CpaBHeHue apooeit
79 CrnoxeHHe U BhIUNTaHUE bubnunoreka LIOK
OOBIKHOBEHHBIX JIpO0eit https://m.edsoo.ru/f2al7cc4
73 ClokeHHe U BBIYUTAHHUE bubmuorexa [IOK
O0OBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2al7e54
74 CrnoXxeHHe U BhIUNTaHUE bubmuorexa [IOK
OOBIKHOBEHHBIX JIpO0eit https://m.edsoo.ru/f2a1802a
75 CroxeHue ¥ BbIUUTaHUE bubmmoreka [JOK
OOBIKHOBEHHBIX ApOOEit https://m.edsoo.ru/f2al81ce
76 Cno’XKeHHE U BBIUNTAHHUE bu6nmorexa LIOK
OOBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2a1835e
CnoxeHre U BEIUMTAaHHUE
177 .
OOBIKHOBEHHBIX APOOEit
CrnoskeHue U BEIYUTaHHUE
78 .
OOBIKHOBEHHBIX APOOCH
CrnoskeHre 1 BEIUMTAaHUE
79 o
OOBIKHOBEHHBIX JIpo0eit
bubmmoreka IIOK
80 Cmemannas 1pook https://m.edsoo.ru/f2a1592e
bubnmorexa LIOK
ot Cwmemannas 1podk https://m.edsoo.ru/f2al5a5a
bu6mmoteka IIOK
82 ChmemanHas Apobe https://m.edsoo.ru/f2a15b68
bu6nmorexa LIOK
83 CwmewmanHas 1pobe https://m.edsoo.ru/f2al5e2e
Yy
81 obmosermx ApoGeit BuGmorexa LIOK
P ) https://m.edsoo.ru/f2a184e4
B3aUMHOOOpaTHBIEC TPOOH
VYMHOXEHNE U JeJICHNE
85 OOBIKHOBEHHBIX JIpOOEii; Bubmorexa HOK

B3aUMHOOOpaTHBIE TPOOH

https://m.edsoo.ru/f2a18692



https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
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VYMHOXKEHUE U JeTICHUE

bubnunorexa LIOK

86 OOLIKHOBCHHEIX JpOGei; https://m.eds00.ru/f2a18a20
B3aMMHOOOpaTHBIC TPOOH
VMHOXKEHHE U IeJIeHNe
87 06HKH0BeHHHf pobeit; Bubmmoreka HOK
’ https://m.edsoo.ru/f2a18b56
B3aMMHOOOpaTHBIC IPOOH
VMHOXKEHHE U eJIeHHue
88 06HKH0BeHHLDf[ npobeit; Bubmmoreka HOK
’ https://m.edsoo.ru/f2a19088
B3aUMHOOOpaTHBIC IPOOH
YMHOXEHUE U JIEIEHUE
89 06I)IKHOBeHHI,Df pooeit; Bubmorexa HOK
’ https://m.edsoo.ru/f2a19560
B3aUMHOOOpaTHBIC IPOOH
YMHOXEHUE U JIEIEHUE
90 06I)IKHOBeHHI,Df Ipooeit; Bubmorexa HOK
’ https://m.edsoo.ru/f2a196a0
B3aUMHOOOpaTHBIC IPOOH
YMHOXEHHUE U JIeJIEHIE
91 06LIKHOB€HHBI)§I Ipo0Oei; bubnnorexa LJOK
’ https://m.edsoo.ru/f2a198da
B3aUMHOOOpaTHBIEC TPOOH
P
92 csuéelji?: T;)IECTO(P)‘;E‘ i;lflj;’mme bubmoreia HOK
JICpKALIIX 1p ’ https://m.edsoo.ru/f2al181ce
3a/1a4u Ha Jpoou
P
93 csuéelji?: T;)IECTO(P)‘;E‘ i;lflj;’mme bubmoreia HOK
JICpALIIX 1 ’ https://m.edsoo.ru/f2a1835e
3a/1a4u Ha Jpoou
P
94 csuéelji?: T;)IECTO(P)‘;E‘ i;lflj;’mme bubmoreia HOK
JICpaLIIX 1p ’ https://m.edsoo.ru/f2a18c5a
3a/1auu Ha Apoou
P
95 csmeeljilfae TEECTO(?;E‘ i;léllj;ll’mme bubmiorexa LIOK
JICpALIIX 1p ’ https://m.edsoo.ru/f2a18e76
3a/1auu Ha Apoou
96 Penienne TeKCTOBBIX 3a/1a4, but6mmoreka [IOK

coaepxamux apoou. OCHOBHBIE

https://m.edsoo.ru/f2al8f7a
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3a/1a4u Ha ApooH

Penrenne TekCTOBBIX 3a1a4,

bub6nmoreka [IOK

97 COAEPKAMMX POGH. OCHOBHEIE https://m.edsoo.ru/f2a199f2
3a/1a4u Ha ApooH
Pemennie TekcTOBBIX 3a7a4
98 coJIeprKalux Apoou OCI[HO]’SHBIG bubmorexa LIOK
’ https://m.edsoo.ru/f2a19c2c
3a/1a4u Ha ApooH
P
90 conepwaux apobu. Ocrionic Bufimorera 10K
JICPKALIIX IPODH. https://m.edsoo.ru/f2alald6
3a/1a4d Ha Jpoou
P
100 conepwammnx Apod. Ocromic Bufimorexa LIOK
JICPAKALIIX IPODH. https://m.edsoo.ru/f2ala2ee
3a/1a4d Ha Jpoou
[Ipumenenue 6 3amuc
101 Mall)TI/Iel\l/\Iaa}iH}tI;eItCKI/i])I: iiﬁixegiﬁnn bubmmorexa [IOK
. https://m.edsoo.ru/f2ala3fc
IPEITIOKEHU T
[Ipumenenue OykB 7151 3aIIUCU
102 MaTEMAaTUYECKUX BBIPAXKEHUN U
IIPEIOKEHU N
103 KonTposnbHas pabora no teme bubmuoreka [IOK
"OOBIKHOBEHHBIE TpOoOH" https://m.edsoo.ru/f2ala51e
M .
104 T—Iel"{r(l))fo'ey; OH;II{;I;II’IK MPSIMOYTOJIBHUK bubmaorexa LIOK
pexyr » IPAMOYT ’ https://m.edsoo.ru/f2al6ae0
KBaJIpar
M .
105 T—Iel"{r(l))fo'ey; OH;II{;I:PII’IK MPSAMOYTOJIBHUK bubmaorexa LIOK
pexyr » IPAMOYT ’ https://m.edsoo.ru/f2al6c7a
KBaJIpat
[TpakTnueckas paboTa 1o Teme
"ITocTpoeHnEe MPSIMOYTOJIBHUKA C bu6muoreka [JOK
106 :
3aJIJaHHBIMU CTOPOHAMHU Ha https://m.edsoo.ru/f2al6ele
HEJIMHOBAaHHOW Oymare"
107 TpeyronbHuK bubmuoteka [IOK



https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
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https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e

https://m.edsoo.ru/f2a16194

108 TpeyroabHHUK
[Tnomane u mepumeTp
oyro Ka
109 EII){’(I)B;IOY}’;OEEEEKOBH COCTaBJICHHBIX U3 Bubmorexa IOK
’ https://m.edsoo.ru/f2a16fe0
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPEHHUS TUIOIIAIN
[Tnomane u mepumeTp
oyro Ka
110 f/{ll){s:)l\lfoyyioizggxos COCTaBJICHHBIX M3 bubmiorexa LIOK
’ https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPCHHMS TUIOIAIN
[Tnomane u mepumeTp
111 ﬁiifgzrrggiggﬁglf COCTaBJICHHBIX M3 bubmiorexa LIOK
’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPEHHMS TUIOIAIN
bubnuoreka [{OK
112 Hepumerp muoroyrosbruka https://m.edsoo.ru/f2a1691e
113 [Iepumerp MHOrOyroONbHHUKA
. bu6mmoteka IIOK
114 Jlecsmiinas sanuck apobeit https://m.edsoo.ru/f2alb55e
. bu6nmorexa LIOK
115 Jecamianas sanmck Apobei https://m.edsoo.ru/f2alb87e
. bubmmoreka IIOK
116 Jlecsmiinas sanuck apobeit https://m.edsoo.ru/f2albcfc
. but6mmoreka [IOK
117 CpaBHeHuE 1eCATUYHBIX IpoOeit hitps://m.edsoo.ru/f2alc49
. bubnunorexa LIOK
118 CpaBHeHHE ACCATHIHBIX ApoOei https://m.edsoo.ru/f2alc63e
. but6mmoreka [IOK
119 CpaBHeHUE IeCATUYHBIX IpoOeit hitps://m.edsoo.ru/f2alch02
120 CpaBHeHHUE IeCATHUHBIX IpooOei bubmuoteka [IOK



https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
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https://m.edsoo.ru/f2a1c49a
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https://m.edsoo.ru/f2a1cb02

https://m.edsoo.ru/f2alcc2e

121 CpaBHeHuE 1eCATUYHBIX Ipo0eit

122 JleiicTBUS ¢ JECITUUHBIMU IpOOSIMU ﬁggn/y/lr%féﬁ)g rouzfzalcma
123 JleficTBHSI C IECATUYHBIMU APOOSIMU ﬁggnﬁr%ﬁ;g rou;fZalcfﬁz
124 JleficTBHSI C IECATUYHBIMU APOOSIMU ﬁg&ﬂﬁﬁéﬁ)g r(a/liz;ﬂd 174
125 JleiicTBUS ¢ NECITUUHBIMU IPOOSIMU ﬁg&nﬁgﬁgg rou}?Zald516
126 JleficTBUS ¢ IECATUYHBIMHU APOOIMU Eg{iﬂ;}l&f&(&é_{ rou}:zaldmc
127 JleicTBUS ¢ NECITUUHBIMU IPOOSIMU Eg{iﬂ;}l&f&(&? rOu}:Za1d750
128 JeiicTBUs C IECATUYHBIMU APOOSMU ﬁggﬁ;ﬁ;g rOu/If<231d85e
129 JleficTBHSI C IECATUYHBIMU APOOSIMU E;ISSH/P/I;T:&?)E rou}1§2a1d962
130 JleiicTBUS ¢ NECTUUHBIMU IpOOSIMU ﬁg&?ﬁ%?:g;g rOu/If<231da7a
131 JleicTBHS ¢ NECATUUHBIME IPOOSIMU Eg&nﬁggﬁ)g 8}1?2a1db88
132 JleficTBUS ¢ NECTUUHBIMU IPOOSIMU E;ISSH/I//I;T:(;(;E 8/I1<=Za1901a
133 JleificTBUS ¢ NECTUUHBIMU IPOOSIMU ﬁg&?ﬁ%?:g;g rOu/If<2319150
134 JleiicTBUS ¢ NECTHUHBIME POOSIMU E;ISSH/P/I;T:;;H 8/11?23153268
135 JleificTBUS ¢ NECATUUHBIMU IPOOSIMU Eg&ﬂﬁggﬁg rou/I]§231e3da
136 JlelicTBuS ¢ JeCATUUHBIMU JPOOSIMU prommorea TOX

https://m.edsoo.ru/f2ale4f2



https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
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https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
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https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2

bu6nmoreka [IOK

137 JelicTBUs C NECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2aledf2
N bubmuorexa [JOK
138 JleficTBHSI C IECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale5f6
. bubnunoreka LIOK
139 JleficTBHSI C IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2ale704
140 JleficTBUSI C IECATUYHBIMU APOOSIMU
. bub6nmoreka [IOK
141 OxpyriieHue AeCATHIHBIX ApoOeit https://m.edsoo.ru/f2a1le826
. bubnunoreka LIOK
142 OxpyrieHne NecATHIHBIX Apobeid https://m.edso0.ru/f2aleb50
. bubmuoreka [{OK
143 OKpyrJIeHHE NECATHIHBIX 1pOOCH https://m.edsoo.ru/f2alec68
144 OxkpyrieHue JecITUYHBIX Apoleit
P
145 Csﬂéef;l: TEECTO(}:(I;E( 30"1(1311"{1;1;1{516 Bubmorexa LHOK
ACpAAILIX IpOOH. https://m.edsoo.ru/f2aled8a
3a/1a4M Ha Jpoou
P
146 csuéelji?: T;)IECTO(P)‘;E‘ i;lflj;ll’mme bubmoreka LOK
ACpAAILIX IpOOH. https://m.edsoo.ru/f2alef10
3a/1a4u Ha Jpoou
P
147 csuéelji?: T;)IECTO(P)‘;E‘ i;lflj;ll’mme bubmoreka LOK
ACpAAILIX IpOOH. https://m.edsoo.ru/f2a1f028
3a/1a4u Ha Jpoou
P
148 csuéelji?: T;)IECTO(P)‘;E‘ i;lflj;ll’mme bubmoreka LOK
ACpAAILIX IpOOH. https://m.edsoo.ru/f2a1f136
3a/1a4u Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,
149 cojepxanux Apoou. OCHOBHbIE
3a/1auu Ha Apoou
Pertenne TeKCTOBBIX 3a/1ad,
150 cojiepkanux apoou. OCHOBHBIC

3aauu Ha ApoOu



https://m.edsoo.ru/f2a1e4f2
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KonTponbhas pabota no teme

bubnunorexa LIOK

11 "ecstuunble 1podu” https://m.edsoo.ru/f2alf23a

5 MHOrorpaHHHUKH. IﬁoGgameHHe Buborexa LIOK
MHOTOTPAIHHKOB. MOACIH https://m.edsoo.ru/f2ala69a
IIPOCTPAHCTBEHHBIX TEJ

153 MHOrorpaHHHUKH. IﬁoGgameHHe Bubsmorexa LIOK
MHOTOTPAHHHKOB. MOACIH https://m.edsoo.ru/f2alad2a
IIPOCTPAHCTBEHHBIX TEJ

154 HpéIMPO}/F(').JIBHBII/I Hglpannenennnen, Bu6muorexa LOK
KY0. FasBepTIn Kyba 1 https://m.edsoo.ru/f2a1a802
napajuiesenumneia

- HngMPO}/F(').JIBHBII/I nglpannenennnen, Bu6muorexa LOK
KY0. FasBepTIn Kyba 1 https://m.edsoo.ru/f2ala924
napajuiejenumnea

156 [TpakTuueckas paboTa 1o Teme bubmmoreka [JOK
"Pa3Béprka kyoa" https://m.edsoo.ru/f2alaef6

157 O0BéM KyOa, TPAMOYTOIBLHOTO bubnnorexa [JOK
napajulesenuIe1a https://m.edsoo.ru/f2alb09a

158 O06BEéM KyOa, IPIMOYTOIBHOTO bubmmnoreka HOK
napasuiesienuiena https://m.edsoo.ru/f2alb248

159 O0BEM Kyba, MPIAMOYTOIBLHOTO
napasuieNienumnena

160 O06BEéM KyOa, TPIMOYTOIBHOTO
napasuiesenumnena
[ToBTOpEHNE OCHOBHBIX MOHATHI U

161 METO/IOB Kypca 5 Kjacca, 000011eHne bubnmnorexa [JOK
3Hanuil / Beepoccuiickas https://m.edsoo.ru/f2alf76c
poBepoyHas paborta

162 Hrorosast koHTpOIBHAs paboTa / bubnmnoreka [JOK
Bcepoccuiickas npoBepouHasi paboTa https://m.edsoo.ru/f2a1f924

163 IToBTOpEHNE OCHOBHBIX IIOHATHN U bu6muoreka [IOK

METOJ/IOB Kypca 5 Kiacca, 00001eHne

https://m.edsoo.ru/f2alfaaa
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3HAHUI

IToBTOpEHKE OCHOBHBIX MOHATUI U

bub6nmoreka [IOK

164 METONOB Kypea > fnacea, 0Gobmenue . https://m.edsoo.ru/f2alfc08
3HAHUN
n .
165 eronon xypen 5 sancea, ofobmenme 1 BrGmiorexa LIOK
Hu yp i m https://m.edsoo.ru/f2alfeec
3HAHUN
n .
166 weronon xypen 5 smacea, ofobmenne 1 BrGmtorexa LIOK
Hv yp i m https://m.edsoo.ru/f2a200a4
3HAHUU
[ToBTOpEHKE OCHOBHBIX MIOHATHH U
167 METOJ/IOB Kypca 5 Kjacca, 000011eHue 1
3HAHUN
n .
168 weronon xypea 5 xnacca, ofobmene 1 Bubmorexa LIOK
HU yp ’ m https://m.edsoo.ru/f2a201f8
3HAaHUHU
n N
169 weronon kypea 5 xmacea, ofobmenne 1 BrGmorexa LIOK
HU My ’ m https://m.edsoo.ru/f2a20388
3HAaHUHU
n N
170 weronon xypea 5 xmacea, ofobmenme 1 BrGmiorexa LIOK
HU yp ’ m https://m.edsoo.ru/f2a2069e
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/f2a1fc08
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6 KIIACC KYPC <cMATEMATHUKA»

KosaunyecTBo 4acoB DJIeKTPOHHbIE
ara uudposbie
Nen/m Tema ypoka A
yp Bcero KO6HTp0JILHLIe HpﬁaKanecmle u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI pecypest

Apudmernueckne IeHCTBHS C

1 MHOTI'O3HAYHBIMU HAaTyPaJIbHBIMU 1 Bubmiorexa LIOK
qpCIAMI yp https://m.edsoo.ru/f2a208ec
Apudmernueckue nelCTBUIA C

2 MIIjI)OI(“iZ)?;Ha‘IHI)IMI/I H};T AIILHBIMU 1 Bubmmorexa LOK
qCTAMI P https://m.edsoo.ru/f2a20aea
ApudmeTnueckue JeMUCTBUA C

3 MIII)OI(“IZ)?;Ha‘IHI)IMI/I HJ;T AIILHBIMU 1 Bubmmorexa LOK
qCTAMI yp https://m.edsoo.ru/f2a2140e
ApndmeTnueckue JelCTBUS C

4 MIII)OI(“iz)?;Ha‘IHBIMI/I HﬁT JIbHBIMU 1 Bubmiorexa LIOK
qHCIAM P https://m.edsoo.ru/f2a21580
Apudmerndeckne qeHCTBUS C

5 MII:OI("I())I%HaIIHBIMI/I HJ;T AIILHBIMU 1 Bubmmorexa HOK
qHCHAMMI P https://m.edsoo.ru/f2a216de

6 BxonHas auarnoctuueckasi pabora 1 1 bu6mmoteka IIOK
10 MaTeMaTHKe https://m.edsoo.ru/f2a2180a

7 YucnoBble BEIPAKEHUS, TOPSATOK 1 bubnmnoreka HOK
JIEVCTBHUI, HCIIOIB30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48

8 UucnoBbie BEIPAKEHUSI, IOPSIOK 1 bu6nmorexa LIOK
IEVCTBHUI, HCIIOIL30BAHHE CKOOOK https://m.edsoo.ru/f2a20d6a

9 UucnoBble BEIPAKEHUS, TOPSATOK 1
NEHCTBU, UCIIOIB30BaHNE CKOOOK

10 UwucoBbie BEIPAKEHHUSI, IIOPSIOK 1
IEVCTBHUIM, HCIIOIB30BAHHE CKOOOK

11 UYucnoBble BEIPAXKEHMSI, TOPSIOK 1



https://m.edsoo.ru/f2a208ec
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JIEVCTBHUH, HCIIOIL30BaHHE CKOOOK

12 OxpyrieHue HATypaIbHBIX YHUCE bubmiorexa LIOK
Py yp https://m.edsoo.ru/f2a21274
13 OxpyriieHre HATypaJIbHBIX YUCEIl
14 OxpyriieHre HaTypaJIbHbIX YUCENl
€JIUTENN U KPaTHBIE YKCIIa;
15 5&11/16011511114171 561111/1171 JIEJIATEIb U Bubmorexa LOK
https://m.edsoo.ru/f2a22a3e
HauMeHbIee o0Iee KpaTHoe
€JINTENN U KpaTHBIE YKCIIa;
16 5&11/16011511114171 261111/1171 JIEJIATEIb U Bubmorexa LOK
https://m.edsoo.ru/f2a22h9c
HaWMeEHbIIIee 00111ee KpaTHOE
€JINTENIN U KpaTHBIE YKCIIa;
17 5&11/16011511114171 261111/1171 JIEJIATEIb U Bubmorexa LOK
https://m.edsoo.ru/f2a2340c
HavMeEHbIIIee 00111ee KpaTHOE
Jlenutenu v KpaTHBIE YHCTIa;
18 HanOOJIbIINUN 00U NETUTENIb U
HaWMEHbIIIee 0011Iee KPaTHOE
JlenuTenu v KpaTHBIE YHCTIA;
19 HanOOJIBLIINHI OOIIMH IENUTEND U
HauMeHblee olliee KpaTHoe
JlenuTenu v KpaTHBIE YHCTIA;
20 HAnOOIBIINI OOIIUI NEIUTEND U
HauMeHblIee ollee KpaTHoe
21 JIenMMOCTh CYMMBI M IIPOU3BEACHUS Bubmzorexa LIOK
™ p a https://m.edsoo.ru/f2a22d2c
22 JlemuMoCcTh CYMMBI M TIPOU3BEICHUS bubmorexa LOK
y p https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ ocTaTkoM
24 Jlenenne ¢ ocTaTKOM bubmorexa HOK
https://m.edsoo.ru/f2a24104
25 Pertenyie TEKCTOBBIX 3a1a4 bubnmorexa LIOK

https://m.edsoo.ru/f2a21e90



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90

bu6nmoreka [IOK

26 Pemenne TeKCToBbIX 3314 https://m.edsoo.ru/f2a2226e
27 Pemtenue TekCcTOBBIX 3a1a4 bubnnorexa LIOK
https://m.edsoo.ru/f2a22412
28 Pemtenue TekCTOBBIX 3a1a4 Bubmorexa HOK
https://m.edsoo.ru/f2a226e2
29 Pertenue TeKCTOBBIX 3a1a4 Bubmmoreka HOK
https://m.edsoo.ru/f2a228a4
30 KonrtponsHas pabora o reme bubnuoreka [JOK
"Harypasbnbie yncna" https://m.edsoo.ru/f2a242a8
31 [TeprieHIUKYIISIPHBIC TIPSIMBIC Bubmorexa HOK
https://m.edsoo.ru/f2a24442
32 [lepnienuKynsgpHbIC MIPSIMBbIE buGnuorexa LIOK
https://m.edsoo.ru/f2a24596
bubnunoreka LIOK
33 HapannesbHpie mpambie https://m.edsoo.ru/f2a248d4
bubmuoreka [{OK
34 HapajurenbHbie npsMbie https://m.edsoo.ru/f2a24a32
P
5 | oo e e o BuSmorea 10K
710 1D » A . https://m.edsoo.ru/f2a24776
MapIipyTa Ha KBaJApaTHOU CETKe
Paccrostare Mex 1y IByMs TOUKaMH,
36 OT TOYKH J0 NPSIMOM, JJIMHA
MapuipyTa Ha KBaJIpaTHOMN CETKe
P
g | o e e o, BuSmorea 10K
Ao Tp » /L N https://m.edsoo.ru/f2a24eb0
MapIipyra Ha KBaJApaTHOU CETKe
00 o
. FIPOOH, COKpall https://m.edsoo.ru/f2a261fc
npoOeit
OGB}KHOBCHH&H Ipo0b, OCHOBHOE Butmorexa LIOK
39 CBOMCTBO JAPOOH, COKpAIICHHE

npo0eit

https://m.edsoo.ru/f2a26670



https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670

OObIKHOBEHHAs JIpOoOb, OCHOBHOE

40 CBOMCTBO APOOU, COKpAIICHHE buGnuorexa LIOK
1pobeit ’ https://m.edso0o.ru/f2a26936
OObIKHOBEHHAS JIPpoOb, OCHOBHOE

41 CBOMCTBO APOOU, COKpAIICHHE BH@HOTeKa HOK
Apobeii https://m.edsoo.ru/f2a26ab2

42 CpaBHeHME U yHIOPSI0YMBAHUE bubmmoreka [JOK
npobeit https://m.edsoo.ru/f2a2721e

43 CpaBHeHME U YIOPSI0YMBAHUE bubnmnoreka HOK
npobeit https://m.edsoo.ru/f2a2749e

44 CpaBHEHME U YyIOPSI0YMBAHUE bubnnorexa [JOK
apo0ei https://m.edso0.ru/f2a275ac

45 JlecsiTuunbie ApodU U MeTpUYECKas bubmmoreka [JOK
cucrema mMep https://m.edsoo.ru/f2a2638c

16 JlecsiTuaHbIe APOOH U METpUUYECKAs
cUCTeMa Mep
Apudmernueckue T1eUCTBUS C

47 OOBLIKHOBEHHBIMH U JCCATHYHBIMU BH6J?HOTeKa LOK
ApoGMH https://m.edsoo.ru/f2a276c4
ApudmeTnueckue IeiCTBUS C

48 OOBIKHOBCHHBIMH U JISCATUIHBIMU BH@HOTeKa HOK
ApoGMH https://m.edsoo.ru/f2a277dc
ApudmeTnueckue IeiCTBUS C

49 OOBIKHOBCHHBIMH U JISCATUIHBIMU BH@HOTeKa HOK
ApoGMH https://m.edsoo.ru/f2a27d40
Apudmernueckue neiCTBUS C

50 OOBIKHOBEHHBIMH U JIECATUIHBIMU BH6J?HOTeKa LOK
poBsIMHT https://m.edsoo.ru/f2a27ec6
Apudmernueckue IeiCTBUS C

51 OOBIKHOBEHHBIMH U JIECATUIHBIMU BH6J?HOTeKa LOK
poBsIMHE https://m.edso0.ru/f2a27c00

52 OTtHoteHHe bubnuoteka [JOK



https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00

https://m.edsoo.ru/f2a282¢c2

53 OTHOIIICHHE 1
54 JleneHnve B JaHHOM OTHOIIICHUH 1 ﬁgg?ﬁr%?:é(;grou}éa% 448
55 JleneHre B JaHHOM OTHOIIICHUU 1
5 MacmaG, npomopus ! Pipsimetsoosu/t2ezeaTe
> Macuirab, npornopis ! ]r?tp'tlgsnlpllr(r)wT(eeécsi)tl)l 8/11§2a28c22
58 Howsne npouenra . ﬁffg/y/lr?:é(ig 8}f<2a28d76
59 | Momrme nponenra 1 s etsoosu/t2eDastc
60 Brruucnenue nporeHTa oT BEJIMYUHBI 1 bubnuorexa [IOK
Y BEJIMYUHBI 10 €€ IPOLEHTY https://m.edsoo.ru/f2a29064
61 Brruucnenue nporeHTa oT BEJIMUYUHBI 1 bubnnoreka [JOK
Y BEJIMYUHBI 110 €€ IPOLEHTY https://m.edsoo.ru/f2a291e0
6 Brruucnenue MPOLEHTA OT BENMTHHEI 1
Y BEJIMYUHBI 110 €€ MPOLICHTY
63 Brruucienune MPOLEHTA OT BETHIHHEI 1
Y BEJIMUUHBI 110 €€ MPOLIEHTY
64 Pemienne TekCcTOBBIX 33124, 1 bu6nmorexa LIOK
coJiepKaIux IpoOu U TMPOIEHTHI https://m.edso0o.ru/f2a26512
65 Pemenne TekcToBBIX 3a/1a4, 1 bubmmoteka IIOK
coJiepKaIux IpoOu U TMPOIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemnienne TekCTOBBIX 3a/a4, 1 bubnunorexa LIOK
COJIep>KaIIuX ApoOU U TIPOIIEHTHI https://m.edso0.ru/f2a29546
67 Pemenue TekcToBBIX 3a/1ad, 1 but6mmorexa [IOK
coJiep KaImx Jpo0OH U TPOIEHTHI https://m.edsoo.ru/f2a29a46
68 Penienne TekCTOBEIX 3a/a4, 1 bu6nmnorexa LIOK
COJIep>KaIuX ApoOU U IPOIIEHTHI https://m.edsoo.ru/f2a29bea
69 KonTtponbHast paborta no Teme 1 bubmuoteka [IOK



https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29bea

"Ipobu" https://m.edsoo0.ru/f2a29d34
20 OceBas cummertpus. LlenTpanpHas bubmmoreka [JOK
CUMMETpPUS https://m.edsoo.ru/f2a2509a
71 Ocesas cummetpus. LlentpanbHas bubnmnoreka HOK
CUMMETpPHUS https://m.edsoo.ru/f2a25428
bu6nmoreka [IOK
2 TocTpoeHue cumMeTpHIHbIX Guryp https://m.edsoo.ru/f2a252ca
bubnunoreka LIOK
3 TocTpoenue cumMeTpHIHbIX Quryp https://m.edsoo.ru/f2a257fc
74 [IpakTuueckas pabota 1mo Teme bubmmoreka [JOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598c
75 CummMeTpus B IPOCTPAHCTBE bubmiorexa LIOK
https://m.edsoo.ru/f2a25ae0
IT 0
| sty e e B LOK
. P https://m.edsoo.ru/f2a2b274
MIpeII0KEHU I
77 BykBeHHbIE BBIpQXKEHUS U YHCIIOBBIC bubmmoreka [JOK
ITOJCTAHOBKHU https://m.edso0o.ru/f2a2b972
BykBeHHbIE paBEHCTBA, HAX0XK/IEHUE bubmuoreka [IOK
78 i
HEU3BECTHOI'O KOMITIOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHBIE paBEHCTBA, HAXOXK/ECHUE bubmmnoreka HOK
HEU3BECTHOI'O KOMITOHEHTA https://m.edsoo.ru/f2a2bbe8
bubmmoreka IIOK
80 Dopmyer https://m.edsoo.ru/f2a2bd14
bubnmorexa LIOK
81 Dopmyet https://m.edsoo.ru/f2a2be40
82 YeTbIpE€XyroabHUK, TPUMEPHI bubmuoreka [IOK
YETHIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al19
83 [IpssMOyTONIBHUK, KBaApAaT: CBOMCTBA bu6muoreka [JOK
CTOPOH, YIJIOB, THArOHAJICH https://m.edsoo.ru/f2a2a2f2
84 [IpsiMoyTONBHUK, KBAJAPAT: CBOMCTBA

CTOpOH, YIJIOB, TUaroHanen



https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2

85 N3mepenue yrios. Buabl 1 bubmmoreka [JOK
TPEYTroJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3mepenue yrios. Buabl 1 bubnuoreka [JOK
TPEYTroJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [lepumeTp MHOTOYTrOJIbHUKA 1 ﬁggfﬁr%?:é(;grou}éamebo
88 [lepumeTp MHOTOYTOJIBHUKA 1
89 [Tnomane Gurypsr 1
90 [Tnomane Gurypsr 1
91 dopmyIbl HEpUMETpa U MJIOLAAN 1
MPSIMOYTOJIbHHUKA
92 dopmyIbl HEpUMETpa U MJIOLAAN 1
MPSIMOYTOJIbHUKA
[TpubmmxEHHOE N3MEPEHHE TIIOIIA N
93 uryp 1
94 [IpakTuueckas padbora 1o Teme 1 bubnuoreka [IOK
"[lnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonrtponbHas pabota no reme
95 "Boipaxkenus ¢ OykBamu. OUrypsl Ha 1
mockocty"”
% lemiewmen ! g sdsoo a2
97 Uemiemena ! Pipsim edsoouf2e2c07a
%8 Heseie uncna . ]r?tltdr?sj?/y/lr(r)f:é(si(])_.[ 8}f<2a2c17e
99 Mopynb uncna, TeoOMeTpruyecKas 1 bubnunorexa LIOK
HMHTEpIpEeTaus MOLYJIs https://m.edsoo.ru/f2a2c886
Mopnynb ynciia, reOMeTpuyecKas bu6muoreka [JOK
100 WHTEpIpETALUS MOTYIIS 1 https://m.edsoo.ru/f2a2ca3e
101 Monynb yncna, reoMeTpudeckas 1 bubmuorexa [IOK

HHTCpHpCTaAllud MOAYJIA

https://m.edsoo.ru/f2a2cbab



https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6

MO,I[YJ'IB qucia, recOMCTpHUICCKasi

102
WHTEPIIPETAIHS] MOYJISI
103 Monyinb gncia, reoMeTpudecKas
WHTEPIPETAIUS MOTYIIS
104 UucioBbie TPOMEKYTKH
105 [TonoxuTeabHbIC U OTPHUIIATCIIBHBIC
yucia
106 [TonoxxutenpHBIC U OTPHUIIATEIHHBIC
quciia
CpaBHEHHE MOJOXKHUTEIBHBIX U bubnnorexa [JOK
107 i
OTPUIATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
CpaBHEHME MOJIOKUTEIIBHBIX U bubmmoreka [JOK
108 i
OTPULATEIbHBIX YUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MOJIOXKHUTEIBHBIX U
OTPHULIATEIBHBIX YUCEI
110 CpaBHEHHE TOJIOKUTEIIbHBIX U
OTPUIATEIILHBIX YHCETT
111 CpaBHEHHE MOJIOXKHUTEIBHBIX U
OTPHUIATENLHBIX YHCET
Apudmernyeckre qeHCTBUS C
112 H(I))J'I(Eb)KI/ITeJ'IBHHMI/III[/I bubnnorexa [JOK
https://m.edsoo.ru/f2a2d830
OTPUIATESIILHBIMHA YUCIIAMU
Apudmernueckue nelCTBUI C
113 H(I))J'I(;b)KI/ITeJ'IBHHMI/I}f/I bubnnorexa [JOK
https://m.edsoo.ru/f2a2d984
OTPUIATESIILHBIMHA YUCIIAMU
Apudmernueckue nelCTBUS C
114 H(I))H(;b)KI/ITCJIBHLIMI/If/I bubmorexa LIOK
https://m.edsoo.ru/f2a2dab0
OTPHUIATESIILHBIMHA YUCIIAMU
Apudmernueckue nelCTBUS C
115 H(I))J'I(;b)KI/ITeJIBHLIMI/If/I bubmorexa LIOK
https://m.edsoo.ru/f2a2ddee
OTPHUIATESIILHBIMH YUCIIAMU
116 Apudmernueckue IeiCTBUS C bubmuoreka [JOK



https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee

IIOJIOKUTCIBbHBIMU U
OTpULATCIIbHBIMU YU CJIaMU

Apudmernueckne IeHCTBHS C

https://m.edsoo.ru/f2a2defc

bubnunoreka LIOK

117 TOMOAKHUTCIIEHEIMH 1 https://m.edsoo.ru/f2a2e384
OTpUIATEILHBIMHA YUCIIAMU
ApudMeTnueckue IeiCTBUAI C

118 pud o A bubnunoreka LIOK
TOTOKHATEILHBIMH 1 https://m.edsoo.ru/f2a2e5f0
OTpUIATESIILHBIMHA YUCIIAMU
ApudMeTnueckue IeiCTBUA C

119 pud Hi bubnunoreka LIOK
TI0JIOZKHTC/ILHBIM https://m.edsoo.ru/f2a2e762
OTPHUIATCIILHBIMHA YUCIIAMU
Apudmernueckre 1eiCTBUSA C

120 pud HIII/I bubnunoreka LIOK
TI0JIOZKHTC/ILHBIM https://m.edsoo.ru/f2a2eb90
OTPHUIATCIILHBIMHA YUCIIAMU
Apudmernueckue aeiCTBUSA C

121 y (1))KI/IT6 I)HI)IMI/III[/I Bubanoreka [JOK
116710 1 https://m.edsoo.ru/f2a2ecfs
OTPHUIIATEILHBIMU YHCIIAMU
Apudmernyeckue qeCTBUA C

122 pud A bubmuoreka [{OK
TIOTIOAKHUTCIIEHBIME 1 https://m.edsoo.ru/f2a2eel0
OTpHUIATENbHBIMH YHCIIAMU
Apudmernyeckue qeCTBUA C

123 pud A bubmuoreka [{OK
TIOTIOZKHUTCIIEHBIME 1 https://m.edsoo.ru/f2a2f248
OTpHUIATENIbHBIMH YHCIIAMU
ApudmeTnueckue IeiCTBUS C

124 HOJIOKUTEILHBIMU U
OTpHUIATENbHBIMH YHCIIAMU
Apubdmerndeckne IeiHCTBUS C

125 TOJIOKUTEIBHBIMHA 1
OTpUIATENLHBIMH YUCIIAMHU
Apudmernueckue IeiCTBUS C

126 HOJIOKUTEIBHBIMA U

OTpULATCIIBHBIMU YN CIIaMHU



https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

Apudmernueckue T1eUCTBUS C

127 MOJIOKUTEIBHBIMH 1
OTPULIATEILHBIMU YHCIIAMA
Apudmernueckue I1eUCTBUS C
128 IIOJIOKUTEIHLHBIMHI U
OTPHUIIATEILHBIMU YHCIIAMA
Apudmernueckue I1eUCTBUS C
129 IIOJIOKUTENBLHBIMUI U
OTPULIATEILHBIMHU YHCIIAMA
Apudmernueckue T1eUCTBUS C
130 [IOJIOKUTENHLHBIMUI U
OTPUIIATEILHBIMU YHCIIAMH
Bbubmnorexa IIOK
131 Peruerne TeKCTOBEIX 32124 https://m.edsocL).I ru/f2a3035a
bubnunoreka LIOK
132 Pemmenye TexcToBpIx 33121 https://m.edsog;.[ ru/f2a304c2
bubmnorexa IIOK
133 Pemmenne TeKCToBLIX 3anaH https://m.edsocL).I ru/f2a305e4
bubmnoreka IIOK
134 Peruenue TeKCTOBEIX 32121 https://m.edSO(])_.I ru/f2a30706
KonTponbHas pabota mo Temam
135 "BykBeHHbIE BBIpAXKEHMUS.
[TonoxxutenbHbIC U OTPHULIATEIHHBIC
gucia"
136 [IpsimoyronbHas cucreMa KOOpAUHAT bubmuorexa [IOK
Ha IIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 Koopannatsl TOUKHM Ha MIIOCKOCTH, but6mmorexa [IOK
abciucca 1 opAanuHaTa https://m.edsoo.ru/f2a311d8
138 CronbuaTble ¥ KPYroBble JHarpaMMbl E&?ﬁ;fg;gﬁ};ag 178¢
139 [IpakTuyeckas pabora o Teme bu6muoreka [JOK

"[loctpoenue quarpamm”

https://m.edsoo.ru/f2a318ae



https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae

140

141

Pemenne TekcTOBBIX 3a7a4,
COZEpPIKAILMX JTAHHBIE,
MpEeACTaBJICHHBIC B TA0IUIIAX U HA
JiarpaMmmax

Pemenue TeKCTOBBIX 3a11ad,
COJICpIKAIlMX JIaHHBIE,
MIpe/ICTAaBJICHHBIC B TAOIUIAX U HA
JarpaMmmax

142

[IpsimoyTrobHBIN TTapasuieIenuIe/l,
KyO, Ipu3Ma, nupamMua, KOHycC,
HWIMHID, [ap U cdepa

bubmuoreka [{OK
https://m.edsoo.ru/f2a319c6

143

[IpsiMoyrobHbII Napajuienenunes,
KyO, Ipu3Ma, nupamMua, KOHycC,
LWIMHAP, Wap U chepa

bubmuoreka [{OK
https://m.edsoo.ru/f2a31afc

144

145

146

147

148

N300pakeHne MpoCTPaHCTBEHHBIX
buryp

N300pakeHne MpoCTPaHCTBEHHBIX
buryp

[Ipumeps! pa3BEpTok
MHOTOTPaHHUKOB, LIMJIMHPA U
KOHYycCa

[IpakTuueckas pabota 1o Teme
"Co3nanue mojenen
MIPOCTPAHCTBEHHBIX (huryp"
[TonsaTne 00BEMa; eTMHHIIBI
u3MepeHus oobéMa

bubmuoreka [{OK
https://m.edsoo.ru/f2a3206a

bubmmoteka IIOK
https://m.edsoo.ru/f2a3252¢

bubnmorexa LIOK
https://m.edsoo.ru/f2a321c8

149

O0BEM PAMOYTOIBLHOTO
napajuienenunena, kyoa, Gopmysbl
o0béMa

bubnunorexa LIOK
https://m.edso0.ru/f2a3234¢e

150

O6BEM PSIMOYTOJIBHOTO
napaenenunesa, Kyoa, Gopmysbl
00béMa



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
METOJI0B KypcoB 5 U 6 KJIaccoB,

bu6nmoreka [IOK

151 000011IeHNE U CUCTEMATU3aLM https://m.edsoo.ru/f2a328f8
3HAHUHI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

159 METOJIOB KypCOB 5 U 6 KJIaCCOB, bubnunoreka LIOK
0000IIICHNE B CHCTEMAaTH3aIIUs https://m.edsoo.ru/f2a32a9c
3HaHHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U

153 METOJI0B KypcOB 5 U 6 KJIaccoB, bubnuorexa [IOK
000011IeHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a32bd2
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

154 METOJ0B KypcoB 5 1 6 KJ1accoB, bubnunoreka LIOK
000011IeHHE ¥ CHCTEMATU3 AL https://m.edsoo.ru/f2a3312¢c
3HaHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

155 METOJI0B KypcOB 5 U 6 KJIaccoB, Bbu6moteka [JOK
0000IIIeHHE ¥ CHCTEMAaTH3aIIUS https://m.edso0.ru/f2a33352
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U

156 METOJIOB KypCOB 5 U 6 KJIaccoB, bu6nmorexa LIOK
0000IIIeHHE ¥ CHCTEMAaTH3 AL https://m.edso0.ru/f2a33596
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

157 METOJO0B KypcoB 5 1 6 KJIaccoB, bubmmoteka IIOK
000011IeHNE U CUCTEMATU3aLMS https://m.edsoo.ru/f2a33780
3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

158 METOJIOB KypCOB 5 U 6 KJIacCOB, bubmmoreka [JOK
0000IIIeHHE ¥ CHCTEMATU3 AL https://m.edsoo.ru/f2a338b6
3HAHWH

159 [ToBTOpEHNE OCHOBHBIX MOHSATUN U bubnuoteka [JOK



https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6

METOJIOB KypCOB 5 U 6 KJIaCCOB,
00001IIeHNE U CUCTEMATH3AITHS
3HAHUU

https://m.edsoo.ru/f2a339ce

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJI0B KypcOB 5 U 6 KJIaccoB,

bubnunorexa LIOK

160 0606H{eHHe 1 CHCTeUMaTHSaHM https://m.edsoo.ru/f2a33ad2
3HaHuii / Beepoccuiickas
poBepoyHas pabora

161 HroroBas koHTpoOJIbHAS paboTa / bubmmoreka [JOK
Bcepoccuiickas npoepounasi pabota https://m.edso0.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

162 METOJ0B KypcoB 5 1 6 KJIacCoB, bubnunoreka LIOK
000011IeHHE U CHCTEMATU3 AL https://m.edsoo.ru/f2a33f46
3HaHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

163 METOJIOB KypcOB 5 U 6 KJIaccoB, Bu6motreka [JOK
000011IeHNE U CHCTEMATHU3aLIH https://m.edsoo.ru/f2a340b8
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U

164 METOJIOB KypCOB 5 1 6 KJIacCOB, bubnmorexa LIOK
0000IIIeHHE ¥ CHCTEMAaTH3aIIUS https://m.edsoo.ru/f2a3420c
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

165 METOJI0B KypcOB 5 U 6 KJIaccoB, bubmmnoreka HOK
000011IeHNE U CUCTEMATU3ALHS https://m.edsoo.ru/f2a3432¢e
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

166 METOJIOB KypCOB 5 M 6 KJIacCOB, bubnmnoreka [JOK
0000IIIeHHE U CHCTEMATU3 AL https://m.edso0.ru/f2a34478
3HAHHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHH H

167 METOJO0B KypcoB 5 1 6 KJIaccoB,

000011IeHNE U CUCTEMATH3 AU



https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478

3HaHUHU

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U

168 METOJI0B KypcOB 5 U 6 KJIaccoB, 1 bubnuoreka [JOK
000011IeHNE U CUCTEMATU3aLMs https://m.edsoo.ru/f2a3482e
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

169 METOJIOB KypCOB 5 U 6 KJIaCCOB, 1 bubnunorexa LIOK
00001IIeHHE ¥ CHCTEMATU3aIIUs https://m.edso0.ru/f2a34950
3HaHHUHI
IToBTOpEHNE OCHOBHBIX IMOHATHH H

170 METOJIOB KypCOB 5 1 6 KJIacCOB, 1 bu6nmorexa LIOK
000011IeHNE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a34d2e
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e




7 KJIACC KYPC «AJITEBPA»

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKaneckne u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypesi
1 [TonsiTHe parmoOHAIILHOTO YUCIA 1
5 Apudmernueckne ISHCTBHS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernuaeckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue T1eUCTBUS C 1
panroHATBFHBIMHU YUCIIAMH
5 Apudmernueckue neiicTBus ¢ 1
palMoHaIbHBIMU YHCIIAMHU
6 Bxonnas quarnoctuyeckasi pabota mo 1 1
MaTeMaTHKe
7 CpaBHeHue, ynopsi04MBaHue 1
panMoHAIBHBIX YHCE
8 CpaBHeHue, ynopsgounBaHue 1
palnMoOHAIBHBIX YHCE
9 CpaBHeHue, yrnopsj0ulMBaHNue 1
paIMOHATIbHBIX YHCE
10 Crenenb ¢ HATYpabHBIM 1 bubnmnoreka [JOK
[IOKa3aTeneM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypajabHBIM 1 bubnnoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f421382
12 Crenens ¢ HATYpATBHBIM 1 bubnnoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f42154¢
13 CremneHb ¢ HATYpATbHBIM 1 bubnmnorexa [JOK
IOKAa3aTelIeM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypalIbHBIM 1



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

IIOKa3aTejiIeM

Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,

15 MIPOLICHTHI U3 PEATbHON MPAKTUKH 1
16 Pemmenrie 0CHOBHBIX 3a%a1 Ha Ipoow, 1
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
17 Pemenrie 0CHOBHBIX 3a1a4 Ha Ipobu, 1
MIPOLICHTHI U3 PEATbHON MPAKTUKH
18 Pemmenrie 0CHOBHBIX 3a%a1 Ha Ipoow, 1
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
19 [Tpu3Haku JETUMOCTH, PA3JIOKCHHS 1
Ha MHOKUTENIH HATYpaJIbHBIX YUCEell
20 [Ipu3Haku JeTUMOCTH, PA3JI0KEHUS 1
Ha MHOYKUTEJIA HATYPaIbHBIX YUCEIT
21 Peanpnbie 3aBucumocTw. [Ipsimast u 1
o0OpaTHas MPONOPLUOHAIBHOCTH
29 Peanbnsbie 3aBucumoctu. [pamas u 1
oOparHast MPOIMOPIUOHATEHOCTH
23 Peanpnbie 3aBucumocTw. [Ipsimast u 1
o0OpaTHas MPOMOPIHUOHAIEHOCTH
24 Peanbnsbie 3aBucumoctu. [lpsmas u 1
o0OpaTHas MPOMOPIHUOHAIBHOCTH
o5 'I'COHTponLHa;I paborta mo Teme 1
Panmonaneueie yncna"
26 bykBeHHBIE BBIpa)KEHHUS 1 BH6J_IHOTCK3 OK
https://m.edsoo.ru/7f41feec
27 Dopmyisl 1
28 Dopmyisl 1
29 [Tepemennsie. JlonmycTrMble 3HAYCHUS 1
TIePEMEHHBIX
30 [Ipeobpa3oBanne OYKBEHHBIX 1 bubnuorexa [IOK

BBIpQ)XEHUH, pacKphITHE CKOOOK U

https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

IIPUBCACHUE 1100 OHBIX ClaraeMbIX

[IpeobpazoBanme OyKBEHHBIX

bu6mmoreka [IOK

31 i?ng;;f: 111) g;z%li:iec;ﬁggﬁﬁx https://m.edsoo.ru/7f41fd70
[IpeobpazoBanme OyKBEHHBIX
32 BBIpQ)XEHUH, PACKPHITHE CKOOOK U
MIPUBE/ICHNE OIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIpQ)XEHUH, PACKpHITHE CKOOOK U
MIPUBE/ICHNE MOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAIbHBIM bubnuoreka [IOK
II0Ka3aTeneM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnorexa [HOK
II0Ka3aTeneM https://m.edsoo.ru/7f42154¢
36 CBoiiCcTBa CTETIEHU C HATYPAIbHBIM bubnnoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f4218be
bubnnoreka [JOK
37 Meorounens! https://m.edsogru/7f42276e
bubnuorexa [JOK
38 MeuorouneHs! https://m.edsogru/7f422930
39 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422cc8
a1 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYMUTAaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJIEHOB https://m.edso0.ru/7f423182
43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS BH6J_IH0TeKa HOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa [IOK

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

bu6mmoreka [IOK

45 POpMyJIbl COKPAIEHHOTO YMHOKCHHS https://m.edsoo.ru/7f424c12
46 DopMyITbl COKPAIIEHHOTO YMHOXKEHUS Bubmorexa ITOK
https://m.edsoo.ru/7f424fd2
47 DopMyITbl COKPAIIEHHOTO YMHOKCHUS buGmnorexa LIOK
https://m.edsoo0.ru/7f4251d0
48 Pa3noxenre MHOro4€HOB Ha bubnmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 Pazyioxxenre MHOro4JeHOB Ha bubmuorexa [JOK
MHOXHUTENIH https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOro4ieHOB Ha bubmuorexa [JOK
MHOKUTENH https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOUYJI€HOB Ha
MHOXHUTEJH
59 KonTponbhas padota no teme
"Anrebpanyeckue BoIpaKeHus"
VYpaBHeHue, npaBuia
53 peoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHU
JInHeliHOE ypaBHEHHE C OQHOU
54 MIEPEMEHHOM, pelleHne JIMHEWHBIX
ypaBHEHUH
JInHenHoe ypaBHEHHE C OJJHOU
55 nepeMeHHO}IIZp pelieHue HHﬂHeﬁHBIX bubmiorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeliHOE ypaBHEHHE C OQHOU
56 MIEPEMEHHOMH, pelleHIe THHEHHBIX
ypaBHEHUH
57 Pemrenne 3amay ¢ mOMOIIBIO bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ moMoIs0 bu6mmorexa [IOK

YpaBHEHUU

https://m.edsoo.ru/7f420806



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

59 Pemenue 3aga4 ¢ momoliibro 1 bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIIbIo 1 bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHUE C IBYMS 1 bubnmoreka [JOK
MIEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427c32
62 JInHenHoe ypaBHEHHE C IByMS 1 bubnunoreka [HOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN 1 bubnuorexa [IOK
C IByMsI IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN 1
C IByMs IEpEMEHHBIMHU
65 Cucrema 1ByX JUHEHHBIX YpaBHEHUM 1
C IByMsI IE€pEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YPaBHEHUN 1
C IByMs ITIEpEMEHHBIMHU
67 Pemenue cucrem ypaBHEHUN 1 bubmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHHIA 1 Eggﬁﬁfg&gﬁ}gf 198654
69 Pemenue cucrem ypaBHEHUN 1 bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA 1
71 Pemenue cucrem ypaBHEHUN 1
79 KonrtponbHas pabota no reme 1 bubnnoreka [JOK
"JIunelinple ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit 1 Egggﬁ%f;;gg% £21de76
74 uciose npowexymin ! g oo UTHAL?
75 UucnoBble TPOMEKYTKH 1
76 PaccrosiHne Mexy 1ByMsl TOUKaMH 1



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

KOOPJMHATHOM MPSIMOi

Paccrosnue MECXKAY ABYMS TOYKaMU

1 KOOPJAMHATHOU IIPSIMOM
78 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cuctemMa KOOpAUHAT bubmmoreka [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 ITpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCHUMOCTEN https://m.edsoo.ru/7f41ea24
84 Yrenue Fpa(i)EIKOB peasbHbIX
3aBUCHUMOCTEM
85 Mowrmme dymitum Pipsim edsoo/THALEI0S
86 I'paduk pynkumm
87 Coficrsa pymkuit Eﬁs?ﬁfgggg}gfmmm
8 Cooiicrsa hymeauni Pipsimedsoo ALt
89 Jluneiinas gynicuns Eﬁs?ﬁfgggg}gmz?zaz
0 Jiwmeinas Gy Pipsim edsoo,u 1427412
91 [Toctpoenue rpaduka TuHEIHON bubnnoreka [JOK
GbyHKITIH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEITHON

GbyHKITII



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

93

I'paduk Gynkmmm y =x|

94

I'paduk Gynkmmm y =x|

95

96

KouTponbnas pabora no teme
"Koopaunats! u rpadpuku. Oynxmm”
/ Beepoccuiickast IpoBepoYHast
pabora

HToroBast KOHTpOJIbHAS paboTa /
Bcepoccutiickas npoBepouHas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpPEHNE OCHOBHBIX MOHITHH H
METOJIOB Kypca 7 Kiacca, 0000meHne
3HAHUHU

98

99

100

101

102

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAaHUU

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOIOB Kypca 7 Kiacca, 00001ieH1e
3HaHUHI

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOIOB Kypca 7 Kiacca, 00001ieH1e
3HaHUHN

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOIOB Kypca 7 Kiacca, 00001ieH1e
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

bubmuorexa [JOK
https://m.edsoo.ru/7f429f32

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KIIACC KYPC «AJITEBPA»

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Beero Konrpoabnsie IIpakruyeckue ﬂ:;:eﬂﬂﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypen

1 Axrebpaneckas ApoOk L nggﬁfﬁsﬂ%mmgw

JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
2 BXOJISIIMX B ajareOpandeckue 1

BBIPAKCHUS

JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
3 BXOJIAIIMX B aareOpandeckue 1

BBIPAKCHUS
4 OCHOBHOE CBOMCTBO aJIreOpanvecKon 1 bubnnoreka [JOK

Ipobu https://m.eds00.ru/7f4308e6
5 Copamertie apodie ! g dso0.107430s6a
5 Bxonnas quarnoctuueckasi pabora 1 1

M0 MaTeMaTHKe
! Coxpaenne apodeit . Eﬁfiﬁffeeé(&gﬁﬁmgomﬁl
8 Coxpamertie apodie ! Pips i sdson rTHA307A4
9 CnoxeHue, BBIUNTaHUE, YMHOKEHHE 1 bu6mmoreka [IOK

U JIeJIeHne anreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
10 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE 1 bubnmoreka [JOK

U JIeJIeHue anredpandeckux apooei https://m.eds00.ru/7f4315c0
11 CnoxeHue, BBIUUTaHUE, YMHOKEHHE 1 bubnuorexa [JOK

U JIeJIeHne anreOpandeckux Apooeit https://m.edsoo.ru/7f4318c2
12 CrnoxeHue, BBIUUTAaHUE, YMHOKCHHE 1 bu6mmoreka [{JOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

U JICJICHHE anreOpandecKkux Apooeit

https://m.edsoo.ru/7f431a20

13 [IpeoOpa3zoBanue BbIpaKEeHHUIH, 1 bubnmoreka [JOK
COJIepIKalINX anredpandeckue Ipodu https://m.edso0.ru/7f43259c
14 [Ipeobpa3oBanue BbIpakeHUH, 1 bubnuoreka [IOK
coJiepXKaniux anredpandeckue 1poou https://m.edsoo.ru/7f432736
15 [IpeoOpa3zoBanue BbIpaKeHHH, 1 bubmmoreka [JOK
COJIepIKalINX anredpandeckue Ipoodu https://m.edso00.ru/7f432736
16 KonTtponpHast pabora o Teme 1 bubmmoreka [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
17 KBaapaTHbIii KOpEeHb U3 YUCIa 1 BH6J_IHOTeKa LOK
https://m.edsoo0.ru/7f42d452
18 [TonsiTHE 00 HPPANMOHAIEHOM YHCIIC 1 Egggﬁ%f;;ggﬁf 420333
19 Jecstruunblie MpUOIMKEHUS 1
UPPAIMIOHATEHBIX YHACET
20 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPALMOHATIBHBIX YHCEN
21 JlelicTBUTENbHBIC YKCTIA 1
22 CpaBHEHHE TEUCTBUTEIHHBIX YHCEI 1
23 CpaBHeHUE TeHCTBUTEIBHBIX YUCEIT 1
24 ApudmeTnueckuil KBaapaTHbIN 1
KOPEHb
25 VYpaBHeHue BUaa X* = a 1
26 CaoiicTBa apupMeTUIECKUX 1 bubnmnoreka [JOK
KBaJpaTHbBIX KOPHEN https://m.edsoo.ru/7f42d862
27 CaotlicTBa apuMeTUUECKUX 1 bubnuorexa [JOK
KBaJpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
| oo meom 1 Brsmorea 0K
KBaJIPATHBIC KODHH https://m.edsoo.ru/7f42dd26
29 [TpeoOpa3oBaHUE YMCIOBBIX 1 bubmmoreka [IOK



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPOKECHHM, COACPIKAITUX
KBaJpaTHbIC KOPHU

[IpeobpazoBanue YUCIOBBIX

https://m.edsoo.ru/7f42ded4

30 BBIPOKECHHM, COACPIKAITUX bubmorexa OK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
g | e mi Buonosa LOK
p » COACPAll https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
30 KonTtponpHas pabora mo Temam bubnuoreka [IOK
"KBagpaTHbie KOpHU» https://m.edsoo.ru/7f42e262
33 KBanpatHoe ypaBHeHHe brbmoreka [JOK
https://m.edsoo.ru/7f42eela
34 Henonnoe kBaspaTHOE ypaBHEHHE bubmorera [JOK
https://m.edsoo.ru/7f42eela
35 Henonnoe kBagpaTHOE ypaBHEHNE bubmorexa HOK
https://m.edsoo.ru/7f42eela
36 dopMmyna KOpHEW KBaIpaTHOTO bubnuoreka [IOK
yYpaBHEHUs https://m.edso0.ru/7f42f158
37 dopMyna KOpHEH KBapaTHOTO bubnnorexka [JOK
ypaBHEHUSA https://m.edso00.ru/7f42f3f6
38 ®opmyrna KoOpHEH KBaJIpaTHOTO bubnuoreka [IOK
yYpaBHEHUs https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
39 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
40 Teopema Buera https://m.eds00.ru/7f430076
41 Pewenne ypaBHeHul, CBOAAIIMXCA K bubnnoreka [JOK
KBaJpaTHHIM https://m.edsoo.ru/7f43c542
42 Pemenue ypaBHeHUI, CBOASIIUXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
43 [Ipocreiimme ApoOHO-paLlMOHATbHbIE bubnnorexa [JOK

ypaBHEHUS

https://m.edsoo.ru/7f4328c6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

44

46

[Ipocreiimme 1poOHO-paIMOHATILHEIE
ypaBHEHUS

Pemenue TekcToOBBIX 3a/1a4 ¢
MTOMOILBIO KBa/IPATHBIX YPABHEHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f432b6e

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f75c

47

48
49

50

o1

Penienne TekcTOBBIX 3a7a4 ¢
IIOMOILBIO KBAIPATHBIX YPABHEHUI

KBagparsslii TpExuieH
KBagparsslii TpéXuieH

Paznoxenue KBaJApaTHOI'O TpéX‘IJ'IeHa
Ha MHOXXHNTCIIN

Pa3znoxeHne kBagpaTHOro TpEX4ieHa
Ha MHOXKUTEIIN

N

bubmuorexa [JOK
https://m.edsoo.ru/7f42f8f6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42fd38

bubmuorexa [JOK
https://m.edsoo.ru/7f42fd38

52

KonTponbhas pabota no remam
"KBaznparHble ypaBHEHHUS.
KBagpaTHbiii TpexusieH"

bubmuorexa [JOK
https://m.edsoo.ru/7f42ec80

53

54

JIuneitHOE ypaBHEHHE C IBYMSI
NEpEMEHHBIMH, €T0 rpaduK,
HpUMEpBI pellIeH!s] ypaBHEHHH B
IENTBIX YUCIIaxX

JInneliHOEe ypaBHEHME C 1BYMs
NepEeMEHHBIMH, €ro rpauk,
MpPUMEpHI PEIlIeHUs] ypaBHEHUH B
LIEJIBIX YUCIIaxX

55

JInHeliHOE ypaBHEHME C 1ByMs
NepEeMEHHBIMHU, €ro rpauk,
IPUMEpHI PEIlIeHUs] YpaBHEHUH B
LIEJIBIX YUCIIaX

56

57

Pemenue cucrem 1ByX JTMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMU

58

Pemenune cucrem ABYX JIMHEWHBIX



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

YpaBHEHUH C ABYMS IEPEMEHHBIMU

59

ITpuMepsl peleHus: CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

60

ITpuMepsl peleHus CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

61

62

['padmyeckas uHTEpIIpETALIUS

YpaBHCHUA C ABYMS ICPCMCHHBIMHA U

CHUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMHU

I'paduueckas unTeprperanus

YpaBHCHU:A C ABYM: IICPCMEHHBIMHA U

CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

63

Pemrenne TEKCTOBBIX 3a/1a4 C
MIOMOILIbIO CUCTEM YPAaBHEHUI

64

65

Pelienne TeKCTOBBIX 3a11a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUI
Pemenne TeKCTOBBIX 331124 C
IIOMOILBIO CUCTEM YPaBHEHUI

66

67

YucrioBble HEPABEHCTBA U UX
CBOICTBA
YucnoBble HEPABEHCTBA U UX
CBOMCTBA

68
69

HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

JIvHeitHbIe HEpaBEHCTBA C OAHOM
MEPEMEHHOM U UX pEIICHHE

bubmuoreka [JOK
https://m.edsoo.ru/7f42c692

70

71

JIuneliHbIE HEPABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHHE
JIvHeitHbIe HEpaBEHCTBA C OJHOM
[IEPEMEHHOM U UX PEILCHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

79 CucTembl TUHEHHBIX HEPABEHCTB C 1 bubnmoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C 1 bubnunoreka [HOK
OJHOI EPEMEHHOM U X PELICHUE https://m.edsoo.ru/7f42cd2c
74 CucTembl TUHEHHBIX HEPABEHCTB C 1
OJIHOM IIEPEMEHHOM U UX PEILICHUE
N306paxkenue perie €HHOro
75 Hepa]feHCTI];Z I/IpI/I)](H CI/II{ZIT;;\J/IIHHHa o 1 buGmorexa LIOK
9 N https://m.edsoo.ru/7f42c9e4
YUCJIIOBOM MIPSIMOit
H3006 i
76 wepumercraa s cucrew a1 Bu6miorera LIOK
P o . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSIMOM
KonTponbhas pabota no remam
77 " Al 1
HepasencrBa. Cucrembl ypaBHEHUI
bu6mmoreka [IOK
8 Howsrmue pymnxin . https://m.edso00.ru/7f433c12
79 O06nacTh onpeaeIICHHs] © MHOYKECTBO 1 bu6mmorexa [IOK
3HaueHUN QYHKIUU https://m.edsoo.ru/7f433d84
80 Crioco0b1 3a1aHust PyHKITUI 1
81 I'padux pynkumu 1
CaotlicTBa QyHKINH, UX
82 1
oToOpaxxeHHe Ha rpaduke
UreHue u mocTpoeHue rpagukoB
83 . 1
byHKIMMA
84 [Ipumeps! rpagukoB GyHKIHH, 1
OTPAXKAIOIIUX PeAIbHbIE TPOLIECCHI
o
| o oo | BuGorea 101
PATHYIO TIPOTIOP https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX TpapuKu
86 ['unep6oa 1
87 Tunepona 1 bubnuotexa [JOK

https://m.edsoo.ru/7f4343e2



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

bu6mmoreka [IOK

— 2
88 I'padpmxc dpymimm y = x https://m.edsoo0.ru/7f434572
0] =x2,y=x3,y=VYx,y=
89 |x|}']};K§(11/I)Efi3CK0’ey eme;{ille Y bubmnorexa LIOK
» TPaQH P . https://m.edsoo.ru/7f434d38
YpaBHEHU U CUCTEM YpaBHEHUU
90 CreneHs C 1eNbIM TToKa3aTesieM buGmnorexa LIOK
H https://m.edso0.ru/7f4354a4
CranjaprHas 3amuch yucia.
Pa3mepsl 00bEKTOB OKPYKAIOILIETO
91 Mupa (0T AJIEMEHTapHbIX YaCTHUIL J10 bubnnorexa [HOK
KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYKaroIIleM MUpe
92 CBolicTBa CTEIICHH C ICIIBIM bubmuorexa [JOK
1oKa3areyiemMm https://m.edso00.ru/7f435648
93 CBolicTBa CTENIEHHU € LEJIBIM bubnnorexa [JOK
II0Ka3aTelIeM https://m.edso0o.ru/7f435648
94 CBOMCTBA CTEIEHH C I[EIBIM bu6mmoreka [JOK
I0Ka3aTeyemM https://m.edso00.ru/7f435648
95 CBolicTBa CTETIEHHU C LENIBIM bubnnoreka [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f43599a
96 CBOMCTBA CTEIEHH C I[EIBIM bu6mmoreka [IOK
10Ka3areyiemMm https://m.edsoo.ru/7f435ed6
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
97 METOJIOB KypcOB 7 U 8 KJIaCCOB, bubnnoreka [JOK
0606menue 3nanuii / Beepoccuiickast https://m.edsoo.ru/7f4371aa
poBepoyHas paboTta
98 Hrorosast koHTpOJBbHASA paboTa / bubnnoreka [JOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
99 METO/IOB KypCOB 7 U 8 KJIaCCOB,

000011IeH1Ee 3HAHWI



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

IToBTOpEHKE OCHOBHBIX MOHATUN U

bubmuoreka [JOK
100 METOLOB KypCOB 7uH 8 Knaccos, 1 https://m.edsoo0.ru/7f43736¢
000011IeH1E 3HAHUI
| meree i | bnsmorera LOK
A yP N ’ https://m.edsoo.ru/7f437510
000011IeHrE 3HAHUI
| mreme i | bnsmorera LOK
A yP N ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWI
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

9 KJIACC KYPC «AJITEBPA»

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara uppossie
n/n Tewa ypoxa Bcero Kontpoarmsie | Ipakrmieckue f/llr;yqeﬂuﬂ gﬁ[?;I;OBaTeJIbHLIC
padoThI padoThI pecypen
PanmonaneHbie yncna,
1 MPPALMOHAIIBHBIE YHCIIA, KOHEYHBIE U 1
OeCcKOHEUYHbIE AeCATUYHBIE APOoOH
MHOK€eCTBO JIEHCTBUTENBHBIX YHCET;
2 JEHCTBUTENBHBIC YK CIIA KaK 1
OeCcKOHEYHbIE AeCATUYHBIE APOOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
3 MEX/1y MHOXECTBOM JI€HCTBUTEIbHBIX 1
4rcell 1 MHOXXECTBOM TOUYEK
KOOPJAMHATHOU ITPSIMOM
CpaBHeHUE 1eHCTBUTENIBHBIX YHCET,
4 apupmeTHyecKue JefcTBuUs C 1
JNEHUCTBUTEIbHBIMU YU CIIAMU
5 [TpubnnxEHHOE 3HaYEHNE BETUUNHBI, 1
TOYHOCTb MPUOJINKEHUS
6 Bxoanas auarnoctuyeckas pabota 1o 1 1
MaTeMaTHuKe
7 OxpyriieHne uncen 1
8 [Ipukunka 1 OLEHKA PE3YNIbTATOB 1
BBIYHCIICHUI
9 [Tpukunka I/‘IJ OIIEHKA PEe3yIbTaTOB 1
BBIYMCIICHUI
10 Jluneiinoe ypaBHenue. Pemenne bubnunorex [JOK
YpaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHeHue. Peenue 1



https://m.edsoo.ru/7f43bf66

YpaBHEHUM, CBOJISIIMXCS K JIMHEHHBIM

KBanpatHoe ypaBHenue. Penienne

12 ABHEHUM, CBOIAIIUXCS K Bubmorexa ITOK
yp > GOV https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
K e eHue. Pemenue
5 | Kammermes e P Bumorra 10K
yp > GOV https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHbIC ypaBHESHHUS bubmoreka [JOK
AP yp https://m.eds00.ru/7f43c3d0
15 bukBagpaTHbIC ypaBHEHHUS bubmmorexa [JOK
AP yp https://m.edso00.ru/7f43c3d0
[Ipumeps! penieHus ypaBHeHUN
16 TpeThel U YeTBEPTOMN CTeneHen
pa3iIoKEHUEM Ha MHOKUTEIH
[Ipumeps! penieHus ypaBHEHUN
17 TpeTber U 4eTBEPTON CTENEHEN
pa3iIoKEHUEM Ha MHOKUTEIH
18 Pemenue 1po6HO-paliMoOHaIbHBIX bubnnoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f43c9b6
19 Pemenue npoOHO-paliioHaNbHbBIX bubnnoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
20 Pemnrenuie TeKCTOBBIX 3a7a4
anredpandeckuM MEeTOA0M
21 Pemennie TekCTOBBIX 33724
anredpanvyeckuM METOI0M
29 Pemnrenuie TeKCTOBBIX 3a7a4
anredpandeckuM MeTOA0M
23 KonTponbHas paboTa mo Teme
"YpaBHEHHUs C OJHON EpeMEHHON"
24 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U bubnmnorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
25 VYpaBHEeHHE ¢ ABYMs IEPEMEHHBIMU U bubnuoreka [IOK



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

ero rpaduk

https://m.edsoo.ru/7f43d0b4

26

27

CucreMa IByX JIMHEHHBIX YpaBHEHHI
C IByMs IEPEMEHHBIMU U €€ pelIeHHe
Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMsI IEPEMEHHBIMU U €€ PEIICHUE

28

29

CucreMa IByX JIMHEUHBIX YPaBHCHUH
C IByMs IEPEMEHHBIMU U €€ pelIeHHe
Cucrema 1ByX JUHEHHBIX YpaBHEHHUM
C IByMsI IEPEMEHHBIMU U €€ pEIICHUE

30

31

32

33

34

35

36

Pemenne cucreM 1ByX ypaBHEHH,
OJTHO U3 KOTOPBIX JUHEMHOE, a Apyroe
— BTOpOM CTENIEHU

Pemrenne cucreM 1ByX ypaBHEHH,
OJTHO U3 KOTOPBIX JUHEMHOE, a Jpyroe
— BTOpOM CTENIEHU

Pemrenne cucreM 1ByX ypaBHEHH,
OJTHO U3 KOTOPBIX JUHEMHOE, a Jpyroe
— BTOpOM CTENIEHU

Pemenue cucrem 1ByX ypaBHEHHIH,
OJTHO U3 KOTOPBIX JMHENHOE, a Ipyroe
— BTOpOM CTENIEHU

I'padnueckas uHTEpIIpeTaLins
CUCTEMBI YpaBHEHUH C IBYMs
MIEpEeMEHHBIMU

Pemenne TekcTOBBIX 3a1a4
anredpanvyeckuM crnocoOom

Pemnrenue TeKCTOBBIX 3a1a4
anreOpandeckuM crocoOoM

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

37

38

KonrtponsHas pabora no teme
"CucreMbl ypaBHEeHH"
YucnoBbie HEPABEHCTBA U UX
CBOMCTBA



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

39 UucnoBble HEPABEHCTBA U UX bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmoreka [JOK
41 . :
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOU bubnuoreka [IOK
42 . _
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucremMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
44 CucremMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
45 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
16 KBagparHble HepaBeHCTBA U UX bubnuotexa [JOK
peuieHue https://m.edsoo0.ru/7f43b098
47 KBagparHbsle HEpaBEeHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBagparHble HepaBeHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBaA U MX
pelieHne
I'papnueckas naTEpIIpETALINA
51 Hep g;eHCTB " CI/ICTSMIz—Ie :BCHCTB c bubmorexa [IOK
P p https://m.edso0.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas MHTEpIIpEeTAIIS
52 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonrtponsHas pabora no teme

"HepaBencrna"



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

54 KBanpartuunas ¢pynkus, e€ rpaduk u bubnmoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanparuunas ¢pyHkus, e€ rpaduk u bubnunoreka [HOK
CBOICTBa https://m.eds00.ru/7f439842
56 KBanpartuunas ¢pynkuus, e€ rpaduk u bubnmoreka [JOK
CBOMCTBA https://m.edso00.ru/7f4399b4
57 [Tapaboia, KOOPAMHATHI BEPIITHBI bubnunoreka [HOK
1apaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f439eb4
58 [Tapaboina, KOOPAMHATHI BEPIIHHBI bubnunoreka [JOK
1apaboJibl, 0Ch CHMMETPHUH apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboina, KOOPAMHATHI BEPIIHHBI bubnuorexa [JOK
1apaboJibl, 0Ch CHMMETPHUH TapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOPAMHATHI BEPIITHHBI bubnnoreka [JOK
1apadoJIbl, OCh CHMMETPHH T1apadOJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboina, KOOPAMHATHI BEPIIHHBI bubnuotexa [JOK
1apaboJibl, 0Ch CHMMETPHUH TapadoJIbl https://m.edsoo.ru/7f43a526
6 [Tapabo:a, KOOpIUHATHI BEPIIUHBI
napaboibl, 0Ch CHMMETPHUH MapadoJIbl
I'paduku pynkumit: y = KX, y = kx +
63
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
64
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkuumii: y = kx, y =kx +
65 3 o _
b’ y:k/X7 Y=X7, y=VX, y_|X|
I'padpuxu Gynkmmit: y = kx, y =kx +
66 _ _
b, y=k/x, y=x3, y=vX, y=|X|
I'paduku pynkuumii: y = kx, y =kx +
67
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
68
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbHas pabora no teme bubnnorexa [JOK

HCDYHKI_II/II/I"

https://m.edsoo.ru/7f43ab84



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84

TToustue uncioBon

bubmuorexa [JOK

70 IIOCJIE0BATENBHOCTH https://m.edso0.ru/7f43e6¢c6
3asaHue 1oCIe10BaTEIbHOCTH
71 eﬁ E€HTHOM ili)o MYJION 1 buGmnorexa LIOK
PeKyppertt pMY https://m.edsoo.ru/7f43ebda
dhopMyIoii N-To UIeHa
72 Apudmerndeckas U reoMeTpudecKas bubnuoreka [IOK
MPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerrueckas u reoMeTpuyecKas bubnmoreka [JOK
IIPOrpeccun https://m.edsoo.ru/7f43f3b4
@opMyibl N-TO YIeHa
74 apHF:bI\Z]eTquCKoﬁ Y TEOMETPUYECKON Egggﬁ%f;;ggﬁf 43584
IIPOrpeccuii, CyMMBI IIEPBBIX N YIECHOB o '
®opmyJibl N-ro YieHa
75 apnlszyeTquCKoﬁ Y TEOMETPUYECKON Egggﬁﬁfggggﬁﬁf 436f2c
MIPOrPecCuii, CYMMBI MIEPBBIX N YICHOB T '
O n-
OPMYJIBL TI-T0 queHa . bubmuorexa [JOK
76 apu(METHIECKON U TE€OMETPUIECKOI https://m.edsoo.ru/7f43f0c6
IIPOrpeCcCUi, CYMMBI IIEPBBIX N YWIEHOB T '
o n-
OPMYJIBL TI-T0 qVHeHa N bubmuorexa [JOK
77 apu(pMeTHyecKoil U reoOMeTpUUECKON https://m.edsoo.ru/7f43f72e
IIPOrpecCUii, CyMMBI IIEPBBIX N YWIEHOB T '
o n-
OPMYJIBL TIT0 qVHeHa N bubmuorexa [JOK
78 apu(MeTHyecKoil U reOMeTpPUUECKON https://m.edsoo.ru/7f43f8a0
IIPOrpPeCcCUi, CYMMBI IIEPBBIX N YWIEHOB T '
N306pakeHne 4IeHoB
79 apu(pMETUYECKON U TEOMETPUIECKOM
nporpeccuii TOYKaMu Ha
KOOPJMHATHOM TNIOCKOCTH
N300pakeHne 4IeHOB
80 apupMETHIECKON U TEOMETPUIECKOM

MPOTrPECCU TOUKaMH Ha
KOOPJMHATHOM TNIOCKOCTH



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

81

82

83

JIMHENHEIN U DKCIIOHEHIIMAIbHBIN
pocT

CrnoxHEBIC IIPOLCHTHBL

Cno’kHbIE TPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

85

KonTposbHas paboTa 1mo teme
"YucIioBeIE MOCIEI0BATEILHOCTH "

[ToBTOpEeHME, 0000IIEHNE U
CHCTEeMAaTH3alKs 3HaHUH. 3aIKCh,
CpaBHEHUE, JICHUCTBUS C
JIEHCTBUTEILHBIMH YHCIIAMH,
YHUCJIOBAs MpsMast

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

86

[ToBTOpEeHME, 0000IIEHNE U

cucreMarusanus 3HaHu. [IponeHTsl,

OTHOIICHUS, IIPOIIOPIIHHU

87

IToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aINsI 3HAaHWH.

Oxpyrienue, npuOIKeHUE, OlleHKa

88

89

[ToBTOpEeHuEe, 06001IeHNE 1
cucreMaTu3anus 3Hannil. Pemenue
TEKCTOBBIX 33]1a4 apu(PMETHIESCKUM
crocobom

[ToBTOpenue, 0600IIEHNE U
cHCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33J1a4 apU(PMETUIECKUM
CII0CO00M

bu6nmoreka [IOK
https://m.edsoo.ru/7f443b12

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHme, 0600IIEHNE U
cHCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33J1a4 apU(PMETHIECKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea

91

IToBTOpenue, 0000IIeHNE U
cHCTEMaTH3aInsI 3HAaHUH.

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHUSI
[ToBTOpeHUE, 0600IICHNE 1
cHCTEeMaTH3alus 3HAHUH.

bubmuorexa [JOK

92
[IpeoOpaszoBanue anredpanveckux https://m.edsoo.ru/7f444364
BBIPAXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE U

93 CHCTEMAaTH3alMs 3HAHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edso0.ru/7f4446f2
BBIPKCHUH, TOIMTYCTUMbIC 3HAYCHHUSI
[ToBTOpenue, o6o0IIeHNE U

94 cucTeMaTu3alus 3HaHU. bu6mmoreka [IOK
[IpeoOpazoBanue anredpanveckux https://m.edsoo.ru/7f444a94
BBIPAXKEHU, TOMYCTHUMbIE 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE U
cucremaTtusanus 3Hanuii. OyHKuuu: bubnuotexa [JOK

95 o
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX https://m.edso0o.ru/7f444c56
byHKIUH
[ToBTOpeHue, 060061IeHNE U
cucTeMaTu3aIus 3HaHu. OyHKINH: bubnmnoreka [JOK

96 o :
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpenue, 0600IIEHNE U
cucremartusanus 3HaHu. yHkuuu: bubnuorexa [JOK

97 o
MMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 0000IIEHNE U
cucTeMaTu3anus 3HaHui. OyHKIIY: bubnmoreka [JOK

98 o
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edso00.ru/7f4452e6
byHKIHIT
IloBTOpEeHue, 0000IICHHE 1

p HHens bu6mmorexa [IOK
99 CUCTEMaTHU3allMs 3HAHUM.

I'paduaeckoe pereHue ypaBHEHUN U

https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

UX CUCTEM
[ToBTOpEeHME, 0000IIEHNE U
CUCTEMAaTU3ALMs 3HAHUH.
100 . 1
I'paduueckoe penieHre ypaBHEHUH U
UX CUCTEM
101 HToroBast KOHTpOJIbHAs paboTa 1 1
102 0606H5€HH6 Y CHCTEMAaTU3aLUs 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOT'PAMME
7 KIIACC KYPC «I'EOMETPUSD
KounuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
w/n Tema ypoka Beero KoﬁnTpo.anble HpﬁaKaneCKne W3ydMeHHS  00pAa3OBATEJIbHbIC
padoThI padoThI pecypel
1 [Ipocreiimune reomeTpuyeckue 1 bubmuoreka [IOK
0OBEKTBI https://m.eds00.ru/8866b724
bu6nmorexa LIOK
2 MHOrOyrolbHHK, JoMaHas . https://m.eds00.ru/8866ch6a
3 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1 bubmorexa IIOK
https://m.eds00.ru/8866c5c0
4 CMexHBIE U BEPTUKAIBHBIE YIJIbI 1 bubmorexa [IOK
https://m.edso0.ru/8866c7be
5 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

CMeKHBIC U BCPTUKAJIBHBIC YTJIBI

CMeXHBIC U BCPTUKAJIBHBIC YTJIBI

N3MepeHne JIMHEHHBIX U YTIIOBBIX
BEJIMYUH, BBIUUCIICHUE OTPE3KOB U
YIJIOB

10

N3MepeHne JIMHEHHBIX U YTIIOBBIX
BEJIMYUH, BBIUUCIICHUE OTPE3KOB U
YIJIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/8866c3ea

11

W3mepeHue TMHEHHBIX U YTIOBBIX
BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U
yTJIOB

12

13

14

15

16

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIECHUE OTPE3KOB U
yIJIOB

KonTponbhas padora
"[Ipocreifime reoMeTpuIecKue
cBeneHus"

[lepumerp u momans uryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[ToHsiTHE O paBHBIX TPEYTOJIbLHUKAX
Y TIEPBUYHBIE NTPEICTABIEHUS O
paBHBIX (uUrypax

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

bubmmoteka IIOK
https://m.edso0.ru/8866ce80

bubmmoteka IIOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

bubnmorexa LIOK
https://m.edso0.ru/8866d34e

18

19

Tpu npusHaka paBeHCTBa
TPEYTOJIbBHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

but6mmorekxa [IOK
https://m.edso0.ru/8866e01e

20

Tpu npuzHaka paBeHCTBa



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

TPEYroJbHUKOB

21 Tpu npuszHaka paBeHCTBA 1 bubnmoreka [JOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8866e88e
29 IIpu3naku paBeHcTBA 1
IPSIMOYTOJIbHBIX TPEYrOJbHUKOB
23 ITpu3Haku paBeHCTBa 1
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
BOMCTBO MEHAHBI
24 l('I:p}(I)M(C)yrgJ'ILiII([)F?) TPEYTroJIbHHKA, 1 BH6J_IHOTeKa HOK
HPOBEEHHOM K IHIIOTCHY3e https://m.eds00.ru/8866e9ec
CBONCTBO MeIUAHBI
25 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, 1
IIPOBEIEHHON K THIIOTEHY3€
26 PaBHoGenpeHHbIC U 1 bubmmorexa [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKHU https://m.eds00.ru/8866d6fa
97 [Ipu3Haku u cBOMCTBA 1 bubnuoreka [IOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.edso0.ru/8866d880
28 IIpu3Haku u cBOMCTBA 1 bubmmnoreka HOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa 1 bubmmnoreka HOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.eds00.ru/8866e26¢
30 HepaBeHnctBa B reomeTpun 1
bubmmnoreka HOK
31 Hepasenctsa B reometpri . https://m.edSO(])_.I ru/8866e3a2
32 HepaBeHnctBa B reomeTpun 1
33 HepaseHnctBa B reomeTpuu 1
34 IIpsAMOYTONIBHBINM TPEYTOJIBHUK C 1 bu6muoreka [JOK
yriiom B 30° https://m.edso0.ru/8866eb22
[IpssMOYTONBHBIN TPEYTOJIBHUK C
35 o 1
yrioM B 30
36 KonTponbHas padboTa 1mo Teme 1 bubmorexa [IOK

https://m.edso0.ru/8866ecbc



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

"TpeyroabHUKH"

37
38

39

40

41

[TapannensHbIe IpsMBIC, UX
CBOMCTBA

[Iarsiii noctynar EBkinaa

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIbI,
00pa30BaHHbIE NIPU NEPECEUEHUU
NapaJUICIIbHBIX NIPSMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YIJIbL,
00pa3oBaHHbIE NPH N1EPECEUECHUU
MapaJuICIbHBIX MPSMBIX CEKYILEH

Hakpecr nexarue,
COOTBCTCTBCHHBIC
OJTHOCTOPOHHHE YTJIB,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
napajiesIbHbIX MPSMBIX CEKYyIEH

bu6nunoreka LIOK
https://m.edso0.ru/8866ef64

bu6nmmoreka [IOK
https://m.eds00.ru/8866f086

42

Haxkpecr nexariue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajiesIbHbIX MPSMBIX CEKYyIEH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
napajieNIbHBIX MPSMBIX CEKYIEH

bubmmoteka IIOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napajinenbHOCTH MPSMBIX
Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
psAMOI



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napajyieIbHOCTH MPAMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

45 . - . 1
TOYEK OJHON IPSIMOM 0 BTOPOIA
psIMOU
46 CyMMa yTIoB TpEeyroJibHHKa 1 BH6J_IHOTeKa LOK
https://m.eds00.ru/8866f630
47 | Cywma yrnos mpeyrombimica ! s dsc0.1U/88661Eba
48 BHemrnue yriel TpeyrojibHUKa 1 ﬁg&%ﬁfgggﬁgs 66fa5e
49 Bremnue yriel TpeyrojabHHAKa 1
KonTponbhas padota no teme
50 "HapEHHeHBHBE)e npsiMble, CyMMa 1 EH6J_IHOTeKa HOK
YIJIOB TPEYroJibHUKA" https://m.edsoo.ru/8866fe6e
51 OKpy>XHOCTb, XOPJIbl U IUAMETP, UX 1 bubmmoreka [JOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH 1 E;ISSH/P/I;T:g;ErOUIIéEg 670694
53 OKpy>XHOCTb, BHMCaHHAS B YTOJI 1
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJI 1
55 ITonsarue o I'MT, npumenenue B 1 bubmmnoreka HOK
3a1auax https://m.edso0.ru/8867013e
56 [Tonsitue o 'MT, npumeHeHue B 1 bu6nmorexa LIOK
3aja4ax https://m.edso0.ru/88670508
buccektpuca u cepeTMHHBIHI
57 MEPIEeHIUKYIIAP KaK 1
TeOMETPUUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, ONTUCAHHASL OKOJIO 1 bubmmoreka [JOK
TpEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHASL OKOJIO 1
TPEYrOJbHUKA
60 OKpy>XHOCTb, BIIHICAaHHAS B 1 bubnuoteka [JOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62

TPEYTrOJIbHUK https://m.eds00.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B 1
TPEYTrOJIbHUK
62 [Ipocreiimne 3axaun Ha 1 bubmunoreka [JOK
MOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimue 3axaun Ha 1 bubmmoreka [JOK
IMOCTPOEHHUE https://m.eds00.ru/886712d2
Ltk B LOK
Py pyT- " https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHUs
I1 606 i
6 ocuomnx mowmiiunverozon 1 BuGimorera LIOK
A https://m.eds00.ru/886715b6
Kypca 7 kiacca
bubnuoreka [{OK
66 Hrorosas konTpoibHas padota 1 https://m.eds00.ru/886716ec
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
67 OCHOBHBIX ITIOHITHI U METOIOB 1
Kypca 7 Kiacca
n .
8 oomosmm nomsmiinweroron 1 Bu6mroexa LIOK
a https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KIIACC KYPC «'EOMETPUSA»

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
wn Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKl/le W3yueHHS  0GPA30BATEJIbHbIE
padoThI padoThI pecypes
1 [Tapannenorpamm, ero npu3Haku u 1 Bu6muotexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, ero Npu3Haku 1 1 bubnmnoreka HOK
CBOICTBA https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero Npu3Haku 1 1 bubmmoreka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
y | e oy | Bumorea 110K
pAMOYT <> POMD, XBanpat), https://m.eds00.ru/88671dea
MPU3HAKU U CBOMCTBA
p | e oy | Bumorea 110K
PAMOYT <> POMD, XBanpat), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOMCTBA
q
o | e oy oo | Bumorea 110K
PAMOYT %> POMD, KBazpat), https://m.eds00.ru/8867209c
MIPU3HAKU U CBOMCTBA
bubmmoteka IIOK
! Tpaneuus 1 https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPSIMOYTOJIbHAS 1 bubmmnoreka HOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubmmnoreka HOK
Tpanenuu https://m.eds00.ru/88672858
but6mmorekxa [IOK
10 Metoz ynBoeHus Me MRk 1 https://m.edso0.ru/88672b14
but6mmoreka [IOK
11 HenTpanenas cuMMETpH 1 https://m.eds00.ru/88672b14
12 KonrtponbHas paborta no Teme 1 1 bubmuoteka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14

"UeThIpEXyroibHUKK" https://m.eds00.ru/88672c9a
13 Teopema Paneca u reopema o bubnmoreka [JOK
MPONOPLMOHAIBHBIX OTPE3KaAX https://m.eds00.ru/8867337a
14 Cpenusis TUHUS TPEYroJIbHUKA buGnuorexa [IOK
https://m.edso00.ru/88672e0c
15 CpenHsist TMHUS TPEyrojibHUKA bubmorexa LIOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHsis TUHUSA Bubmorexa HOK
’ https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHsss TUHUSA Bubmmorexa LIOK
’ https://m.eds00.ru/88673064
18 [IpornopuiroHabHBIE OTPE3KU bubmiorexa LIOK
https://m.eds00.ru/88673794
19 [IponoprinoHanbHBIC OTPE3KH buGnuorexa LIOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpEYTroIbHUKE bubmiorexa LIOK
https://m.edso0.ru/886738fc
bu6nmorexa LIOK
21 [onobubie TpeyrombuicH https://m.edso0.ru/88673a78
29 Tpu npusHaka nonoOus bubmuoreka [IOK
TPEYTroJIbHUKOB https://m.edso00.ru/88673bae
23 Tpu npuznaka nogobus bubmuoreka [IOK
TPEYTOJIBHUKOB https://m.eds00.ru/88673d52
24 Tpu npuznaka nogobus bubmmnoreka HOK
TPEYTOJIBHUKOB https://m.edsoo.ru/8867400e
o5 Tpu npusHaka nonoOus
TPEYTOJIHLHUKOB
26 [TpumeneHne mMogo0usI IPU PEIICHUH
MPAKTUICCKHX 3aa4
27 KonTponbhas pabota no teme Bbubmuoteka [IOK
"ITogo0HBIE TPEYTONBHUKH" https://m.eds00.ru/8867445a
28 CBoilicTBa miomaaei bu6nunorexa LIOK



https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
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reOMETPUUYECKUX PUTYP

https://m.edso0.ru/886745fe

29 @opMyIbl IS IUIOLIAAN 1 bubnmoreka [JOK
TpEyroJIbHUKA, Tapajieorpamma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAAN 1 bubmunoreka [JOK
TpEyroJibHUKA, MapajijieorpaMma https://m.edsoo.ru/88674a22
31 @opMyIbl IS IUIOLIAAN 1 bubmmoreka [JOK
TPEYroJIbHUKA, apajiieorpaMma https://m.edso0.ru/88674a22
32 Dopmyisl AJis 101 1 Bu6mumoteka [JOK
TpEeyroJibHUKA, apajieraorpamma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOLIAAH 1 bubnuoreka [IOK
TpEeyroJibHUKA, apajuieraorpamma https://m.eds00.ru/8867542c
34 Brruncnenue miomaaei Cia0XHBIX 1 bubnunoreka LIOK
buryp https://m.edso0.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToN 1 bu6nmorexa LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau nogo6HBIX GuUryp 1
37 [Tnomaau nogo6HBIX GUryp 1
38 3ajauu ¢ IPaKTUYECKUM 1 bubnnorexa [JOK
COIepIKAaHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ IPaKTUYECKUM 1 bubmuoreka [IOK
COIepIKAaHUEM https://m.eds00.ru/88675684
40 Pemenne 3a1a4 ¢ MOMOIIBIO METOAA 1 bu6nmorexa LIOK
BCIIOMOTATeILHOM IIJI0MIa U https://m.edso0.ru/88674f90
41 KonrtponbHas pabora no Teme 1 bubmmnoreka HOK
"ITnomtans" https://m.edso00.ru/8867579c¢
42 Teopema [Iudaropa u e€ 1 bubmuoreka [IOK
[IPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé 1 bubnuorexa [IOK
IIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé 1 bu6muoreka [JOK

IIPUMEHEHHE

https://m.edso0.ru/88675abc



https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
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https://m.edsoo.ru/88675abc

Teopema I[Tudaropa u eé

45
MIPUMCHEHUE
16 Teopema [Iudaropa u e
MIpUMEHEHUE
Onpenenenyue TPUrOHOMETPUUECKUX
GbyHKIMN OCTPOTO yria
47 MPSMOYTOJIBHOTO TPEYTOJIbHUKA, BH6J_IHOTeKa HOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B [IPSIMOYTOJIHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmmoreka [JOK
TOXKJIECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
KonTponbnas pabora o teme
51 "Teopema [Tudaropa u Hagana BH6J?HOTCKa HOK
S T— https://m.edsoo.ru/8a1407e8
50 BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmmnoreka HOK
YIoJI MEXKIY KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 Bnucanusie u ieHTpaibHBIC YTIIbI, bu6nmorexa LIOK
YTOJI MEXK1y KacaTeJIbHOM U XOpJI0H https://m.edsoo.ru/8a141940
54 BrnivcaHHbIE U IEHTPATIBHBIE YTIIBI, bubmuoteka [IOK
YIoJI MEXKIY KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8al141b34
55 VYTubl MeXAYy XOpJaMu U CEKYIIUMHU
56 VYTubl MeXAYy XOpJaMu U CEKYIIUMHU
BricanHbie 1 onricaHHbIe
57 YETBIPEXYTOJIBHUKH, UX NPU3HAKU U BH6J?HOTeKa HOK
CBOHCTES https://m.edsoo.ru/8a140f86
Brmcannbie 1 onricaHHbIe
58 YeTBIPEXYTOJLHUKH, UX PU3HAKH U bubmuorexa [JOK

CBOMCTBA

https://m.edsoo.ru/8a1416d4



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
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Brmcannbie 1 onvcaHHEIS

59 YEeTBIPEXYTOJILHUKH, UX MPU3HAKH U 1 bubanoreka [JOK
o ’ https://m.edsoo.ru/8a1416d4
CBOICTBaA
[IpumeneHne CBOMCTB BIIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTOJIHLHUKOB MIPU 1
pEIICHUU TEOMETPUIECKUX 3a1a
[IpumeneHne CBOMCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJIBHUKOB IIPH 1
pEIICHUU TEOMETPUIECKUX 3a1a9
62 B3aumHoe pacnionoxeHue qByx 1 bu6mmoteka [JOK
OKPY>KHOCTEH, 00III1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
. bubnunoreka LIOK
63 Kacanme oxpyxnocteit 1 https://m.edsoo.ru/8a1410a8
K 6 n
o | Sommemmmeps e o | B 10K
PYyx ' " https://m.edso0.ru/8a141c88
OTHMCaHHBIE YETHIPEXYTOJIbHUKH
n o
o | oot oo | B 10K
a P N ’ https://m.edsoo.ru/8al4lddc
000011IeHNE 3HAHUI
n o
o | e | B 10K
A P N ’ https://m.edsoo.ru/8al4lefe
0000111eHE 3HAHUH
bubmmoteka IIOK
67 HroroBas koHTponbHas paboTa 1 hitps://m.edsoo.ru/8al42368
[ToBTOpEHNE OCHOBHBIX MOHATHI U
68 MGTOJI(I))B KypcoB 7 # 8 KJ1accoB 1 bubanorexa LIOK
. ’ https://m.edsoo.ru/8al420ac
000011IeHE 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KIIACC KYPC «'EOMETPUS»

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Jara uudgposbie
n/n Tema ypoxka Bceero KO; TPOJILHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesi
1 Onpenenenne TPUroHOMETPUUECKUX 1 bubmumoreka [IOK
byakuumii yriaos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl IPUBEICHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmnorexa LIOK
https://m.edsoo.ru/8al42d5e
bubmuorexa [JOK
6 Teopema cuiycon 1 https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cHHYCOB 1
9 Haxoxnenue 1jiMH CTOpOH U 1 bu6mmoreka [IOK
BEJINYHH YIJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
10 Pemenue TpeyroabHUKOB 1 bubmiorexa HOK
https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
1 Petniere TpeyrosbHikos 1 https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 Perniere TpeyrombHikos 1 https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
13 Petuenne TpeyroisHiKos 1 https://m.edsoo.ru/8al42ac0
14 [IpakTueckoe NPUMEHEHHUE TEOPEM 1 bubnnoreka [JOK
CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MPpUMEHEHNE TEOPEM 1

CHUHYCOB U KOCUHYCOB



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

16 KonTponbhas pabota no teme bubnmoreka [JOK

"Pemienue TpeyroiabHUKOB" https://m.edsoo.ru/8al4392a
bubmuoreka [JOK

17 [TonsiTue o mpeoOpa3zoBaHUU TOI00MS https://m.edsoo.ru/8al43ab0

18 COOTBETCTBEHHBIE AIEMEHTBI bubnmoreka [JOK
noJ00HBIX (Uryp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE JIIEMEHTHI

19
MoA00HBIX (puryp
Teopema o mpou3BeIeHUU OTPE3KOB

20 XOpJ, TEOpEMA O TPOU3BEACHUHU bubnnoreka [JOK
OTPE3KOB CEKYLIUX, TEOpeMa O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
Teopema 0 mpou3BEAECHUN OTPEZKOB
XOpJ1, TeOpeMa O IPOU3BEACHUU bubnuorexa [JOK

21
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacareiabHOU
Teopema o mpou3BeIeHUU OTPE3KOB
XOpI, TEOpEMa O MPOU3BEACHUN bubnnorexka [JOK

22 .
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpare KacaTeJIbHOU

23 IIpuMeHeHre TeopeM B pelIeHUN bubnnorexka [JOK
r€OMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
[IpuMeHeHne TeopeM B pelIeHun bubnunorexa [JOK

24 _
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8al443fc

o5 IIpuMeHeHne TeopeM B pelIeHUuN bubnnorexka [JOK
r€OMETPUYECKUX 3a/1a4 https://m.edso0.ru/8a144578
KonTponbhas pabota no teme

2 "TIpeoOpa3oBanue moaoous. bubmmoreka [IOK
MeTtpuueckre COOTHOLIEHHUS B https://m.edso0o.ru/8a1447a8
OKpY>KHOCTH"

7 Ornpenenenne BEKTOPOB. bubnmnoreka [JOK

Pu3n4ecKuil ¥ TEOMETPUIECKUI

https://m.edso0.ru/8a144960
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CMBICJI BEKTOPOB

CiiokeHue ¥ BBIUNTaHUE BEKTOPOB, bubnmoreka [JOK
28 :
YMHOKECHHME BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BBIUMTaHUE BEKTOPOB, bubnunoreka [HOK
YMHOKE€HHE BEKTOpPA HA YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO
31 Pa3nosxeHue BeKTOpa 10 AByM
HEKOJUTUHEAPHBIM BEKTOpaM
32 Koopaunatsel BekTopa bubmmorexa LOK
https://m.edsoo.ru/8al44fbe
C
g | Commmemoms wpos Bumorea 10K
P a a https://m.edso00.ru/8a14539¢c
JUIMH | YTJIOB
CkanspHoe Mpou3BeIeHNE BEKTOPOB,
34 ero npiMeHeEHe );[ns? HaXO)KI[eHI/IIZ[ bubmmorexa LOK
https://m.eds00.ru/8a14550e
JUTMH U yTJIOB
35 Penrenue 3a1a4 ¢ mOMOIILIO bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemrenne 3a1a4 ¢ MOMOIILIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al458c4
37 [TprMeHeHre BEeKTOPOB JIs PEelIeHUs
3a1a4 HU3NKU
38 KonTposnbHas pabora no teme bubnuoreka [IOK
"BexTops!" https://m.edso0o.ru/8a145b08
39 JlexapToBbI KOOPIMHATHI TOUEK Ha
TUTOCKOCTH
. bubmuorexa [JOK
40 YPaBHEHHE IPAMOH https://m.edso0o.ru/8al45c48
41 YpaBHeHMe npsmMoit
42 YpaBHEHHE OKPYKHOCTH bubmiorexa HOK

https://m.edsoo.ru/8a14635a



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
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KOOpI[I/IHaTBI TOYCK IICPECCUCHUSA

bubmuoreka [JOK

43 OKPYKHOCTH U MPAMOM https://m.edso00.ru/8a146620
Meroz KOOpAUHAT IPU PELLICHUN
44 r€OMETPUUYECKHX 3a/1ad,
MPAKTUYECKHX 3a7a4
Meroza KOOpAUHAT IPU PELLICHUN
45 r€OMETPUUYECKHX 3a/1ad,
MPAKTUYECKHX 3a7a4
Meroz KOOpAUHAT IPU PELLICHUN
46 reOMEeTPUUYECKUX 3a7ad,
MPAKTUYCCKHX 3a71a4
KonTtponpsHas pabora o Teme
47 "ILCKEII)pTOBH Kgopz[I/IHaTLI Ha BH6J_IHOTeKa LOK
HtockocTr" https://m.edsoo.ru/8al46e0e
48 IIpaBunBHBIC MHOTOYT'OJIBHUKH, bubnnorexa [HOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubnnorexa [HOK
49 Hucno 7. Jlimna okpyxHoCTH https://m.edsogru/8a147208
50 Hucro z. Jlnnia OkpysKHOCTH Eﬁfﬁﬁfﬁf&%ﬂﬂﬁunm
51 JliMHa nyru OKpy>KHOCTH
52 Pannannas mepa yria BH6J_IHOTeKa 0K
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, ceKTopa, cerMmeHTa BH6J.IHOTeKa HOK
https://m.edso0o.ru/8al147426
54 [Tnomans kpyra, ceKTopa, CerMEHTa BH6J_1HOTeKa HOK
https://m.edso00.ru/8a147750
55 [Inomans kpyra, cekTopa, CErMeHTa BH6J_IHOTeKa HOK
https://m.eds00.ru/8a147750
56 [ToHsATHE O NBMKEHHUH TUIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/8al47c82
57 [TapanienbHblil nepeHoC, TOBOPOT bubnuoreka [IOK



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
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58 [TapamienbHbIN IEPEHOC, TOBOPOT

https://m.edso0.ru/8a147f16

bubmuoreka [JOK
https://m.edsoo.ru/8al147f16

59 [TapayienbHBIN IEPEHOC, TOBOPOT

60 [TapayienbHBIN IEPEHOC, TOBOPOT

[IpuMeHeHue NBUKEHUI ITpU
pEILIeHNN 3a1a4

61

L

bu6mmoreka [IOK
https://m.edsoo.ru/8a1480e2

KonrtponbHas pabora no remam
62 "IIpaBHiIbHBIE MHOTOYTOJIBHUKH.
OxpyHOCTb. JIBHKEHHS III0CKOCTH"

[ToBTOpEHHE, 0000IICHUE,
cucreMarusanus 3HaHui. Msmepenue
T€OMETPUUYECKUX BEIUYHUH.
TpeyronpHuKH

63

[ToBTOpenue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWUMN.
[TapamiensHbIe U EPIICHIUKYJIISIPHBIE
npsIMbIe

64

bubmuorexa [JOK
https://m.edsoo.ru/8a148524

bu6mmoreka [IOK
https://m.edso00.ru/8a148650

[ToBTOpenue, 06001IIEHNE,
CHCTEMAaTH3aIlus 3HAHUMA.

65 OKpy’>KHOCTb U KpYT.
I'eoMeTpuueckre mocTpoeHUs. YTIIbI
B OKPYXHOCTH

[ToBTOpenue, o6odIIEHKE,
cHCcTeMaTu3anys 3HaHui. Brircannsle
1 OITMCAHHBIC OKp}I)KHOCTI/I
MHOTOYTOJTbHUKOB

66

67 Hrorosast koHTpOIBHAS paboTa

bubmuorexa [JOK
https://m.edso00.ru/8a148920

68 [ToBTOpenme, 0600IIEHNE,
CHCTEMATH3aLMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/8a147f16
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. IIPOTPAMME

7 KIIACC KYPC «BEPOATHOCTDb U CTATUCTUKA»

KosnuecTBo yacoB DJIeKTPOHHbIE
ara undpoBbie
Nen/m Tema ypoka Beero Kontpoabnubie IIpakTunyeckue ﬂsyqeﬂnﬂ Oﬁ;)lzgoBaTeJIbHLIe
padoThbI padoTbI pecypes
1 [IpencraBneHue qaHHBIX B 1 bu6mmoreka [IOK
TadJmmax https://m.edsoo.ru/863ec1f8
2 [IpakTryeckue BBIYUCIEHHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM JAHHBIM https://m.edso0.ru/863ec324
3 N3BiieueHne u nHTEpIIpeTanns 1 bubnnoreka [JOK
TaOJIMYHBIX TAHHBIX https://m.edsoo.ru/863ec78e
4 [Tpaktrueckas padora "Tadmuibr" 1 1
I'paduueckoe npencraBiaeHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuotexa [JOK
CTOJIOMKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18e
TrarpamMmm
UreHue U IOCTPOCHHUE TUarpaMM.
6 [Tpumepsr JleM(I))rpa@HqIéCKHI; 1 bubmorexa [JOK
https://m.eds00.ru/863ed602
auarpamm
7 [IpakTuueckas pabota 1 1 bu6mmoreka [IOK
"Tuarpammbr" https://m.edsoo.ru/863ed72e
8 Uucnossie HaOopwl. CpenHee 1 bubnmnoreka [JOK
apudmernueckoe https://m.eds00.ru/863ed846
9 Yucnossie HaOopsl. CpenHee 1 bubnnorexka [JOK
apupMeTHIECKOE https://m.edso0.ru/863ed846
10 Menunana 4rciioBoro Habopa. 1 bubnmuotexa [JOK
Y CTONYNBOCTh MEJIMAHBI https://m.edsoo.ru/863edb3e
11 Menunana 4rciioBoro Habopa. 1
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VY cTOMUNBOCTh MEUAHEI

[Ipaktrueckas padota "Cpennue

bubmuorexa [JOK

12 3HaueHus" https://m.edso00.ru/863edc6a
Hau6
13 3Ha;e?{izl?1fc§o}i?(;{?;g;ez buGmuorexa LIOK
pa. https://m.edso00.ru/863ee07a
Pazmax
HauGoubiiiee 1 HauMEHbIIIEEe
14 3HAYEHHS YUCIIOBOTO Habopa.
Pazmax
HauGounpiiiee 1 HauMeHbIIIEEe
15 3HAYCHHMS YUCIIOBOTO Habopa.
Pazmax
KoHntposbHas paboTa mo temam
16 "HPGECTaBHeHie JIAHHBIX bubumorexa [JOK
o https://m.edso0.ru/863ee390
OmnucarenpHas CTaTUCTHKA
17 CrnyuaiiHast ©3MEHYUBOCTD bubnnorexa [JOK
(mpumepsbl) https://m.edso0.ru/863ee4bc
18 YacroTa 3HaueHMI B MACCHUBE bu6mmoreka [JOK
JTaHHBIX https://m.edsoo.ru/863ee69c
bu6mmoreka [JOK
19 I'pynmuposia https://m.edso00.ru/863ee9d0
20 I'ucrorpammsl
bu6mmoreka [IOK
21 Tucrorpame: https://m.edsoo.ru/863eeelc
29 ITpakTryeckas pabora "CnyyaiiHas bubnnoreka [JOK
W3MEHYUBOCTH" https://m.edsoo.ru/863eecc8
r opo.
23 Hpae(b’c::éjiiizie ali)lcl){ C IOMOILIBIO bubmorexa [IOK
pea g B https://m.edsoo.ru/863eef52
rpada
CTeHeHL‘.(BaJ'IeHTHOCTB) BEpILINHBI. Butmiorexa [IOK
24 Yucno pébep u cyMMapHasi CTelieHb

BepiHH. Llenb u muki

https://m.edsoo.ru/863efOba
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o5 Hens u muxi. [yt B rpade. 1 bubnmoreka [JOK
[IpencraBienne o CBI3HOCTH rpada https://m.edso00.ru/863ef236

2% [IpencraBnenne 00 1 bubnuoreka [IOK
OPUEHTHPOBAHHBIX rpadax https://m.eds00.ru/863ef3b2

7 CiydaiiHbl{ ONIBIT U CIIy4alHOE 1 bubnmoreka [JOK
coObITHE https://m.edso00.ru/863ef4d4
BeposiTHOCTB 1 9acTOoTa COOBITHSL.

28 Ponp manoBeposTHBIX 1 1 bubnmoreka [JOK
IIPAKTHUYECKU JTOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITUH B TIPUPOJIE M B OOIIECTBE

29 Mowuera u urpaibHas KOCTh B 1
TEOPUH BEPOATHOCTEN

30 [IpakTuueckas pabora "YacroTta 1 bubnuorexa [JOK
BbINa/IeHUs opia" https://m.edsoo.ru/863ef8a8
KonTponbHas padota no temam

31 "CiyuyaiiHasi "3MEHYUBOCTb. 1 bubnnorexa [JOK
I'padbr. BeposiTHOCTE CitydaiiHOTO https://m.eds00.ru/863f0186
coObITUA"

30 IToBTOpenue, o6o0IIEHNE. 1 bubmmoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHnue, 06061IEHNE. 1 bubnuoreka [IOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpEeHue, 06001IIEeHNE. 1 bu6mmoreka [JOK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edsoo.ru/863efecO
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8 KIIACC KYPC «BEPOATHOCTDb U CTATUCTUKA»

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
wn Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie WIydMeHHSI  00PA30BATEIbHDIC
padoThI padoThI pecypesi
1 [IpencraBnenue JaHHBIX. 1 bu6mumorexa [IOK
OnucaTenbHasi CTaTUCTUKA https://m.eds00.ru/863f029%
2 Ciyyalinas ”3aMeH4uBOCTh. CpeqiHue 1 bubnnoreka [HOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitnbie coObiTus. BepositTHOCTH 1 1 bubnuorexa [JOK
YacCTOTHI https://m.eds00.ru/863f0578
Kitaccnueckue moje €0
4 Bepo;lflfoc::ﬁ' hljloIIl{eJ;I; ITI HIP;;BH&H 1 bubmmorexa LOK
) https://m.eds00.ru/863f076¢
KOCTb
bu6mmoreka [IOK
S Orrnonexis 1 https://m.eds00.ru/863f0a50
bu6mmoreka [JOK
6 Jlucnepeus ucioBoro Habopa 1 https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKJIOHEHUE YHCIOBOIO 1 bubnuoreka [IOK
Habopa https://m.eds00.ru/863f0bfe
8 JlmarpamMmbl paccerBaHUS 1 Eubmorexa IIOK
https://m.eds00.ru/863f0ea6
9 MHO0€eCTBO, TOJAMHOKECTBO 1 bubmorexa LOK
’ https://m.edso00.ru/863f1180
o | Soomemmmesema: : Bumorea 10K
g - 11ep ’ https://m.eds00.ru/863f143c
JTOTIOJTHEHNE
CBolicTBa onepanui Hajl
11 MHOKECTBAMU: NTEPEMECTUTETHHOE, 1 bubnmnoreka [JOK
CcOoY€eTaTeIbHOE, PACIPEAEIUTENBHOE, https://m.eds00.ru/863f1784
BKJTFOUCHUS



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784

['paduyeckoe mpencraBieHue

bubmuorexa [JOK

12 MHOXECTB https://m.eds00.ru/863f198c
KonTtponpsHas pabora o Temam
13 n n
Cratuctuka. MHOXKeCTBa
14 OnemeHTapHbie coObITHS. CllydaiiHble bubnmoreka [JOK
COOBITHS https://m.edso0.ru/863f1dec
b
15 onewerapimic cobums uGorea LIOK
P o https://m.edso0.ru/863f1dec
BepositHOCTH COOBITHI
biaro C e
16 BEG;GI:IFF):;IZB;F; ZZ%IEII”/II“I/ISI bubmmorexa LOK
o https://m.eds00.ru/863f1f72
BepositHOCTH COOBITHI
OMnBITHI ¢ PAaBHOBO3MOXHBIMU
17 SHGMGHTaII))HBIMI/I COOBITHSIMH bubmmorexa LOK
o ' https://m.edsoo.ru/863f21ca
CrnyuaiiHblii BEIOOD
18 onewentapm coommmmm. buGnorexa LIOK
rrapy ' https://m.edso0o.ru/863f21ca
CrnyuaitHblii BEIOOD
IT 6ota "O
19 pasonosoHmH HneverTapH BuGorera LIOK
P » p https://m.edso00.ru/863f235a
COOBITUSMHU
bu6mmoreka [JOK
20 Hlepeso https://m.edsoo.ru/863f2a4e
CBoiicTBa jiepeBa: €IUHCTBEHHOCTh
21 IIyTH, CYLICCTBOBAHUE BUCIYEH bubnnoreka [JOK
BEPILIUHBI, CBA3b MEXY YHCIOM https://m.edso00.ru/863f2bac
BEPILKH U YuCIOM pEdep
22 [IpaBuinO YMHOXKEHUS Eubmorexa LIOK
p ™ https://m.edso00.ru/863f2cd8
bu6mmorexa [IOK
23 Hpapuno ymHoxkKeHus https://m.eds00.ru/863f2e36
24 [IpoTHBOIIOIOKHOE COOBITHE bubnuoreka [IOK
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https://m.edso0.ru/863f2f8a

o5 Huarpamma Diinepa. O0beIMHEHNE U 1 bubmmoreka [IOK
MepECeUCHUE COOBITUI https://m.edso00.ru/863f3214
2% HecoBmectablie coObiThs. Dopmyna 1 bubnunoreka [HOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectHble coObiTusi. Dopmyna 1 bubnmoreka [JOK
CJI0’KEHUSL BEPOSITHOCTEN https://m.edso00.ru/863f3764
| oo sepormerss, | BuGorera LOK
p ' https://m.eds00.ru/863f38ae
HesaBucumpie coObITHS
e e B LOK
p ' https://m.eds00.ru/863f3b06
HesaBucumpie coObITHS
30 [IpencraBnenue ciayyaitHOro 1 bubnnorexa [HOK
SKCIIEpMMEHTA B BHUJIC JIEpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cirygaitHOTO 1 bubnuoreka [IOK
SKCIIEpMMEHTA B BHUJIC JIEpeBa https://m.edsoo.ru/863f3f20
IT .
| omopem st 1 BuGonra 10K
pel M ‘ https://m.eds00.ru/863f4128
OrnucatenpHas CTaTUCTHUKA
bu6mmoreka [JOK
33 Tostopenue, 0bodmerne. I'pager 1 https://m.edso00.ru/863f4312
KonTponbHnas pabora no temam
34 "Cnyuaiinbie coObITHS. BeposSTHOCTS. 1
I'pader”
OBUIEE KOJIMYECTBO YACOB I10 34
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9 KIIACC KYPC «BEPOATHOCTDb U CTATUCTUKA»

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
padoThI padoThI pecype
1 [IpencraBnenue qaHHBIX 1 bubmorexa LIOK
https://m.eds00.ru/863f47ea
2 OnucarenpHas CTaTUCTHKA 1 bubmiorexa LIOK
https://m.eds00.ru/863f47ea
3 Onepanuu HaJx COOBITUSIMU 1
4 HezaBucumocts coObITUi 1
5 KombunaropHoe npaBuiio 1 bubnnoreka [JOK
YMHOKEHHUS https://m.eds00.ru/863f4e16
6 IIepecranoBku. @akropual. 1 bubnnoreka [JOK
CoueraHus U YUCIIO COUETaHUI https://m.edso00.ru/863f4e16
bubnunoreka [JOK
! Tpeyronbru Hackans . https://m.edsogru/863f5014
[TpakTuyeckas pabora
8 "BbruncieHue BeposITHOCTEH € 1 1 bubnnoreka [JOK
UCIOJIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(yHKIUH 3J€KTPOHHBIX Tabnmun"
['eomeTpryeckas BEpOSATHOCTb.
9 Cry4aifHbIl BBIOOpP TOUKH U3 1 bubnmnoreka [JOK
(buUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyT'¥ OKPY>KHOCTH
I'eomeTpuyeckas BEpOSTHOCTb.
10 CrnyualiHblii BEIOOP TOUKH U3 1 bubnuorexa [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.eds00.ru/863f5a50
U3 JyT'¥ OKPYKHOCTH
11 I'eomerprueckast BEpOATHOCTb. 1 bubnnorexa [JOK
CryqaifHbIN BBIOOpP TOYKH U3 https://m.edsoo.ru/863f5bfe
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burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTHU
I'eomeTpuueckast BEpOSITHOCTb.
Ciy4aifHbIN BBIOOpP TOYKH U3

bubmuorexa [JOK

12 (Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 IyTH OKPY>KHOCTHU
n LY .
13 Copun nemsirasnii 10 neproro Bubmioreks LIOK
p soTep https://m.eds00.ru/863f6162
ycnexa
n . .
14 Copan nemmranmi 20 nepsoro Bubmiorexs LIOK
p Ao Tep https://m.eds00.ru/863f6356
ycnexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH /10 IEPBOTO
ycnexa
Hcnsitannsa beprysm.
16 BeposiTHOCTH COOBITHI B cepum bubmorexa LIOK
- https://m.edso00.ru/863f64d2
ucnbITaHui bepHymmn
41 b .
17 BSH(I));TT?OPZ;H ecr())}éﬁgll; B CEpUU bubmiorexa HOK
P 9 P https://m.eds00.ru/863f6680
ucnbITaHui bepHymmn
18 [IpakTuueckas padora "VcnbiTanus bubnuoreka [IOK
bepnymm" https://m.edso00.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubnnoreka [JOK
pacnpenesieHue BEpOsSTHOCTEN https://m.edso00.ru/863f6b44
20 MaremaTrueckoe OKUAaHUE U bu6mmorexa [IOK
JUCIIEPCHS CIIyYallHON BEIIMYHHBI https://m.eds00.ru/863f6da6
IT
21 cumtarns xak teopeniccoro Bubmiorexa LIOK
8 p https://m.eds00.ru/863f6f86
CPEIHETO 3HAYCHUS BETUINHBI
22 [TonsiTHE 0 3aKOHE OONBIIUX YHCEI bubmiorexa HOK

https://m.edsoo.ru/863f72c4
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23 N3mepenne BEpoATHOCTEN C bubnmoreka [JOK
MMOMOILIBIO YACTOT https://m.edso0.ru/863f7652
24 [Ipumenenue 3akoHa GOIBIINX bubnuoreka [IOK
YHUCET https://m.eds00.ru/863f7116
o5 O00011eH1Ee, cCUCTEMAaTH3aLUs bubmuorexa [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.eds00.ru/863f783c
26 O0001enue, cHCTEMaTA3ALUA
3HaHui. OnucaTenbHas CTaTUCTHKA
O06o001IeHre, CHCTEMAaTH3alIHs
27 3HaHI/II;. [IpencraBicaue I[I:HHBIX Bubmzorexa LIOK
’ https://m.edso0.ru/863f893a
OmnucarenpHast CTaTUCTHKA
O0001enne, cHCTEMaTA3ALUSA
28 3HaH£§.BepOHTHOCTBCHy;;ﬁHOFO bubnnorexa LIOK
https://m.edsoo.ru/863f7ade
COOBITHS
O0001enne, cucTeMaTA3aIus
29 3HaHUU. BeposTHOCTH ciiyyallHOTO bubnuoteka [JOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOWHATOPUKH
O00011eHNEe, CHCTEMAaTA3 AL
30 3HaH£; DIeMEHTHI ’ Bubmiorexa LIOK
) https://m.edso0.ru/863f7e54
KOMOWHATOPUKH
O00011eHNEe, CHCTEMAaTA3 AL
31 3HAHUU. DJIEMEHTBI bubmuoreka [JOK
koMOuHaTopuku. CiaydaiiHble https://m.eds00.ru/863f8408
BEJIMYMHBI M pacIpeeiICHUs
O06006111EH1E, CHCTEMATU3AIHS
32 3HaH£§ CﬂyqaﬁHHeBeHH;LHLIH bubmmorexa LIOK
) https://m.edsoo.ru/863f861a
pacnpeeIeHAs
bubmuoreka [JOK
33 Hrorosas konTponLHas padota https://m.edso0.ru/863f8b56
34 O0001IeHNEe, CHCTEMATA3AIUSA

3HAHUH
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

5 KUIACC
Kon IIpoBepsieMble mpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUS
NpoBepsieMOr0  OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0
pe3yJbTara 001ero odopasoBaHus
1 Hucna v BBIYUCIIEHUS
[lonumath ¥  NOpaBUIBHO  YHOTPEOJSATH  TEPMHUHBI,
1.1 CBSI3aHHBIE C HATypaJbHBIMU YHCIAMH, OOBIKHOBEHHBIMU
U IECATUYHBIMU APOOSIMU
CpaBHMBaTh U YHOPSJOYMBATH HATypAJIbHBIE 4YHUCIA,
1.2 CpaBHMBAaTb B MPOCTEUIINX CIy4yasiX OOBIKHOBEHHBIE
IpoOH, TEeCATHIHBIC TPOOH
COOTHOCUTD TOUKY Ha KOOPJIAMHATHOM (YHCIIOBOI) MpSIMON
13 C COOTBETCTBYIOIIMM €W YUCIOM M  HU300pakathb
' HaTypaJbHblE 4YHUCIAa TOYKAMU Ha  KOOPAUHATHOU
(4MCTIOBOI) TIPSIMOMA
BoinonHaTe apudmeTniyeckue ASMCTBUS ¢ HATYpaIbHBIMU
1.4 YuCIaMH, ¢ OOBIKHOBEHHBIMU ApOOSIMH B MNPOCTEUIINX
CIIyqasix
L5 BoinonHsaTe MIPOBEPKY, NPUKUIKY pe3ynbTara
' BBIUUCJICHU M
1.6 OKpyTJIsATh HaTypaAJIbHbBIE YHCIIA
2 Penrenue TekCcTOBBIX 3a/1a4
Pemiate TeKCTOBBIE 3a/1a4u ApU(PMETHUECKUM CIIOCOOOM U
2.1 C MOMOIIBIO OPraHU30BaHHOI'O KOHEYHOI0 mepedopa Beex

BO3MOJKHBIX BAPUAHTOB

2.2 Pemarts 3aJ1a4u, coJieprKalue 3aBUCHUMOCTH,




2.3

2.4

CBA3BIBAIOIHUC BCIIMYMUHBI: CKOPOCTb, BPEM:A, PACCTOSAHUC,

neHa, KOJIM4YECTBO, CTOMMOCTD
Hcnonb3oBarth KpaTKHC 3alluCHu, CXCMBI, Ta6J'II/ILII>I,
0003HaUYCHUS IIpHu pCIICHNUMN 3a1a4

Ilonp30BaThCs OCHOBHBIMH CIANHHUIAMH U3MCPCHHA: IICHBI,
MacCcChI, paCCTOAHUA, BpECMCHHU, CKOPOCTH, BbIPAKATL OJHU

CAVMHHUIBI BEJIMYUHBI YCPC3 IPYIHUc

2.5

N3BnekaTh, aHamuM3upoBaTh, OIEHHWBATh HWH(OpPMAIIHIO,
MPEICTAaBICHHYIO B Ta0JIMIIe, HA CTOJOYATON TuarpaMmme,
UHTEPIIPETUPOBATH IPEACTABIICHHbBIC JaHHBIE,

HCIIOJIB30BATh AAHHBIC IIPHU PCIICHHUU 3a1a4

Harnsaanasa reometpust

3.1

3.2

3.3

3.4

ITonp30BaThCs rCOMCTPUYCCKUMHU TIOHATHAMHU:. TOYKA,
Ipsimasi, OTPE30K, Jy4d, yTIoiJi, MHOT'OYT'OJIbHHK,

OKPY’KHOCTb, KPYT

[IpuBoauTh TpPHUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA,

UMEIIUX (OpMY U3YUEHHBIX TEOMETPUUECKUX PUTYD

Hcnonb30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C YIJIAMU:
BEpIIIMHA CTOPOHA; C MHOTOYT'OJIbHUKAMM: yTOJI, BEPIIMHA,
CTOpPOHA, JAMAroHajidb; C OKPY>KHOCTbIO: paguyc, AUAMETD,
LEHTP

N300pakaTh W3y4eHHBIE TEOMETpUYECKHE (QUTypsl Ha
HEJTMHOBAHHOW M KJIETYATON Oymare ¢ MOMOIIBIO ITUPKYJIS

U JINHEUKU

3.5

Haxonnts JUTAHBI OTPE3KOB HETIOCPEICTBEHHBIM
W3MEPEHUEM C TOMOIIBKD JIMHEWKH, CTPOUTHh OTPE3KU
3aJaHHOW UIMHBI, CTPOUTh OKPYXHOCTh 3aJaHHOIO

panuyca

3.6

Hcnonb3oBarth CBOMCTBA CTOPOH 141 YTJI0B

IIPSIMOYTOJIbHMKA, KBaapara Uil MX  I[OCTPOECHUS,




3.7

3.8

BBIYHCJICHUA IIOMIAAN U TICPUMCETPaA

Boluucnsate  mepumerp M IUIOM@AbL  KBajpara,
IPsIMOYTOJIbHHUKA, ¢uryp, COCTAaBJICHHBIX u3
IPsIMOYTOJILHUKOB, B TOM 4HCie (GUTYyp, U300pakEHHBIX

Ha KJeT4aTou Oymare

Ilonp30BaThCs OCHOBHBIMU MCTPHUYCCKUMH CANHHUIIAMHU
HU3MCPCHUA AJIMHBI, INNIOIOAAX, BBIPAKATH OAHHW CAWHUIIBI

BCIIMYMUHBI YCPEC3 APYTHUC

3.9

Pacnio3naBath [MapaJuICIICIIUIIC O, I(Y6, HCIIOJIB30BAaTh
TCPMHUHOJIOTHIO: BCPIIIHWHA, p€6p0, I'paHb, HN3MCPCHHA,

HaXOJAUTb U3MCPCHHA IIapaJJICIICIIUIICAA, KY6a

3.10

Brruucnars 006EM KyOa, mapasuiesnenunesa no 3aJaHHbIM
U3MEPEHUSIM, TIOJIB30BAThCS  CAUMHUIIAMHU  H3MEPECHUS

00BEMa

3.11

Pemars HCECJIOXHBIC 3aJa4u Ha HU3MCPCHUC

IrCOMCTPHUUCCKUX BCIIMYHH B IIPAKTHICCKUX CUTYyallUAX

6 KIIACC

Kon
NMPoBEPsSIEMOT0
pe3yJbTaTa

1

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'O
o01rero oopa3oBanus

Yucna v BEIYUCIIEHUA

1.1

1.2

3HaTh U MOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3IUYHBIMU
BUJAMH YHCEN W CIOCO0AMH WX 3allMCH, TEPEXOAUTH
(ecii 3TO BO3MOXKHO) OT OJHOM (hOpMBI 3allicCH YHCIa K
IpYyTrou

CpaBHuUBaTh W yNOpSIOYMBATH  LIE€JbIE  YHUCIHA,
OOBIKHOBEHHBIE U JAECATUYHBIE IPOOM, CPAaBHUBATH YHMCIIA

OJHOT'O U PpAa3HbIX 3HAKOB

1.3

BBIHOHHHTB, coueTtasad YCTHbIC W IHCHMCHHBIC HpI/IéMBI,




apu(pMeTHyecKue JEeUCTBHSI C HATYpajJbHBIMU U LEIbIMU
YUCIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU JIPOOSIMU,

IMOJIOKUTCIbHBIMH U OTPHULATCIIbBHBIMU YU CJIAMHU

BpruuciaaTe 3Ha4CHUS YMCIIOBBIX BBIpa}KCHHﬁ, BBIIIOJIHATD

IIPUKUIKY U OLICHKY PE3yJIbTaTa BBIYMCIICHUN, BBIIIOJIHATh

L4 npeoOpa30BaHMsl YHCIIOBBIX BBIPAKEHWH Ha OCHOBE
CBOMCTB apu(METHUECKUX JACHCTBUM
15 OKpyTJsTh LENble Yucia U JEeCATUYHBIE APOOH, HaXOIUTh
' MPUOJIMKEHUS YUCEN
COOTHOCHTh TOYKY Ha KOOPAMHATHOW MpsAMON C
16 COOTBETCTBYIOIIMM €M 4YHUCIOM M H300pakaTb 4YuciIa
' TOYKaMU Ha KOOPJIMHATHOM NPSMOM, HAXOAUTb MOIYJb
qucia
17 COOTHOCUTB TOUYKY B IPSIMOYTOJIBHOM CUCTEME KOOPAUHAT
' C KOOpJIMHATAMH 3TOUW TOUKHU
18 OKpyTasTh Lenble Yucia U JeCATUYHBIE APOOH, HaXOIUTh
' OpUOIMKEHUS YK Cell
2 UYucnobie 1 OYKBEHHBIE BHIPAKCHUS
[lonumMate W ynoTpeOdsATh TEPMHUHBI, CBSI3AHHBIE C
21 3aMKChI0 CTENEHM YMCia, HAaXOAUTh KBaJpaT U KyO ducia,
' BBIYHCIISATD 3HAYCHMUS YHCJIOBBIX BBIPAKECHH,
COJIEPIKAIINX CTEIICHU
29 [Tonp30BaTbcd NpPU3HAKAMM JEJIMMOCTH, PacKIaAbIBaTh
' HaTypaJbHBIE YMCIIA HA IPOCTHIE MHOXKHUTEIH
23 [Tonb3oBaTbcsd MacmTaboM, COCTaBISATH MNPONOPLUUA U
' OTHOLLUEHUS
Ucnonb3oBath OyKkBBI I 00O3HAUYEHUS 4YHCEN TIPU
24 3alMCM  MAaTEMAaTHYECKUX  BBIPAKEHHUH,  COCTABIIATH
' OyKBEHHbBIE BBIpAXECHHS U (POPMYJIbl, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX BBIPKEHUHN
2.5 HaxonuTe HEen3BECTHBIM KOMIIOHEHT PABEHCTBA
3 Pemenne TekcTOBBIX 3a1a4




3.1

Pemarsp MHOTOIIIAaroBbIC TCKCTOBBIC 3aJa4un

apumeTHuyecKuM crocodbom

3.2

Pemars 3aJa4u, CBs3aHHBIC C OTHOIICHHUCM,
IMPOIMOPHUOHAJIBHOCTBIO BCIIMYMH, IIPOLCHTAMH, PCIIATH

TPHU OCHOBHBIE 33]]a4M HAa TPOOH U TIPOIICHTHI

3.3

3.4

3.5

3.6

Pematp 3a/1auu, coziepxKaIiue 3aBUCUMOCTH,
CBSA3BIBAIOIIME BEIIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE,
LIEHY, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJUTEIBLHOCTD,
BpeMsi, 00BbEM paboOThl, HCHOJIB3YS apumeTudecKue
NEUCTBUS, OLICHKY, MPUKUJKY; MOJIb30BaThCA €IUHULIAMU

HN3MCPCHHUA COOTBCTCTBYIOINX BCJINYMH
CocTaBiIiATh 6yKB€HHBI€ BBIPA’XCHHUA 110 YCJIOBHMIO 3a/1a41n

W3BnekaTs nHGOpMaLKIo, IPEACTaBICHHYIO B Ta0IMIIaX, Ha
JUHEWHOM, CTONOYaTOM WM KPYroBOM Juarpammax,
WUHTEPIPETUPOBATH IIPE/ICTABIICHHBIE JAHHBIE,
MCII0JIB30BATh JJAHHBIE IIPU PEILIEHUH 3a1a4

[IpeacTtaBnsaTh uMHPOpMALUIO C [OMOIIBIO  TaOMII,

JUHENHON U cToN0YaTON quarpaMm

Harnsaanas reometpust

4.1

[IpuBoauTh TpPHUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA,
uMermux GopMy M3YYEHHBIX T€OMETPUUYECKUX TIIOCKUX
U TPOCTPAHCTBEHHBIX (PUTYp, TpPUMEpPbl pPaBHBIX U

CUMMETPUYHBIX QUTYP

4.2

4.3

N3o0paxkath ¢ MOMONIBIO  IUPKYJSI,  JIWHEUKH,
TpaHCIIOPTHUpa HA HEIMHOBAHHOM M KieTyaToil Oymare
U3YYEHHBbIE IUIOCKHE TreoMeTpuueckue Qurypsl u

KOH(UTypaluu, CHMMETPUYHBIEC (DUTYPBI

[Tonb30BaThCAd T€OMETPUUYECKUMU MOHITHSAMU: PABEHCTBO
buryp, cUMMETpHs; MCIOJb30BaTh TEPMUHOJOTHIO,
CBA3AHHYIO C CHUMMETpUEH: OCh CHUMMETPUH, LEHTP

CUMMETPUHU

4.4

HaXOI[I/ITI) BCIIMYMUHBEI YIJIOB HM3MCPCHHUCM C IIOMOIIBIO




4.5

4.6

4.7

TPaHCIOPTUPA, CTPOUTH YIUIBI 3aJaHHOW BEJIMYUHBI,
IIOJIB30BAThCA IPU PELIEHUM 3a4ad TPaayCHOM Mepou
yIJIOB, PACIO3HAaBaTh HAa 4YEpPTEkax OCTPBIM, IPSAMOU,
Pa3BEPHYTHIN U TYIIOW YTJIbI

Brrauciars 1nuHy JIOMaHOW, IEPUMETP MHOTOYTOJIBHUKA,
IIOJIb30BAThCS €IMHMIIAMU W3MEPEHUs JUIMHBI, BBIPaXXaTh

OJHH COIWHUIBI UBMCPCHUSA JJINHBI YCPC3 APYTIUC

Haxomute, wucnons3ys  4epTEXHBIE  HWHCTPYMEHTBHI,
pacCTOSAHMS: MEXAYy JBYMs TOYKAMH, OT TOYKH JO

IPSIMOM, UTMHY ITyTH Ha KBaJpaTHOM CETKe

Boruucnate  mwiomanbs  (Uryp,  COCTaBICHHBIX U3
MpSMOYTOJIBHUKOB,  HWCIIOJIb30BaTh  pa3OuMeHue  Ha
OpSIMOYTOJIBHUKH, Ha paBHbIE (DUTYPBI, JOCTpAaUBAHUE IO
IPSIMOYTOJIBHHKA, IOJb30BAaThCS OCHOBHBIMM €IMHULIAMA
U3MEPEHHs  IUIOLAAM, BBIPAXKATh OJHU  C€IMHMIIBI

U3MEPEHUs IJIOIIAIN Yepe3 APyTue

4.8

Pacmio3naBaTe Ha MOJAENAX M U300PAKEHUSX MHUPAMHUIY,
KOHYC, UWIMHApP, HCHOJB30BaTh  TEPMHUHOJIOTHIO:

BEpILNHA, peOpo, IPaHb, OCHOBAHUE, Pa3BEPTKA

4.9

N3o00pakath Ha KJeT4aTod Oymare mpsIMOYTOJIbHBIM

napaJuiCJICITUuIIC O

4.10

Boraucisate 00bEM MPSMOYTOJIBHOTO TMapajuIelieuIea,
Ky0a, MOJb30BaThCSl OCHOBHBIMU €IUHUIIAMH W3MEPEHUS

00BEMa

4.11

Pemars HCCIOXXHBIC 3aJa4un Ha HaXO0XACHHC

IrCOMCTPHUICCKUX BCIINYIHNH B IIPAKTUICCKUX CUTYyallUAX



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KUIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
HarypanbHble uncna v HyJb

1.1

Harypansnoe uywncmo. Pspg nHarypaneHbix wumcen. Ywucno 0.
N300paxeHne HaTypaldbHBIX YUCENT TOYKAMH Ha KOOpPAUHATHOM

(4ucnoBOIN) MpsIMOI

1.2

1.3

1.4

1.5

1.6

[TosunnonHas cucreMa cuuciaeHus. Pumckas Hymepanus.

I[CC)ITI/I‘IHEUI CHUCTEMA CUHUCICHUA

CpaBHEHME HATYpaJbHBIX YHCEN, CPABHEHNE HATYPAJIbHBIX YUCEIN

¢ HyJéM. OKpyriaeHue HaTypadbHbIX YHCEI

CnoxeHue, BBIYMTAHWE, YMHOXEHHE M JEJICHUE HATypAJIbHBIX
yrices. CBOWCTBO HyJIS IIPHU CIOXKEHUH, CBOMCTBA HYJIS M €IUHUILIBI
npu yMHOXKeHUH. I[lepemecTuTennbHOE M coueTaTesIbHOE CBOMCTBA
(3aKOHBI) CIOXKEHHSI U YMHOXKEHUS, pacnpeAesuTeIbHOE CBOMCTBO

(3aKOH) YMHOKECHHSI

Hcnonb3zoBanne  OykB  misg  00O3HAUEHUS ~ HEU3BECTHOTO
KOMITOHEHTA U 3aIlMCH CBONCTB apu(METUUECKUX ACUCTBUIN
Jenutenn u KpaTHbIE 4YHUCIA, pa3JIOKEHHE HAa MHOMXKUTEIU.

[IpocTeie u coctaBHble yucina. [Ipuznaku nenumoctu Ha 2, 5, 10,

3, 9. JleneHue ¢ ocTaTKOM

1.7

Crenenn ¢ HaTypaJIbHbIM I10OKa3aTCJICM. 3anuch, 4ucia B BHUAC

CYMMBI Pa3psiAHbIX CIaraéMbIX

1.8

YucnoBoe BbIpaXEHHUE. DBplUKClIEHHE 3HAYEHUW  YHUCIIOBBIX
BBIPQKCHUM, MOPSAIOK BBINOJIHEHUA ACUCTBUM. lcmosib3oBaHue
MpA  BBIUKUCJICHUAX MEPEMECTUTEILHOIO M  COYETATEJIbHOrO

CBOMCTB (3aKOHOB) CJIOKECHUS u YMHOKEHUS,




pacrpeeauTeIbHOTO CBOMCTBA YMHOXKEHUS

Hpobu

2.1

[IpencraBnenne o npoOM Kak CIOCOO€ 3amvCH YacTH BEITHMYUHEI.
OObikHOBeHHBIC JIpoOu. IIpaBuibHBIE W HEMpPaBUILHBIC IPOOH.
CMmemmanHasi 1poOb, MpEACTaBICHUE CMEIMIAaHHOW ApoOW B BHIE
HENPaBWJILHOW JpOOM ¥ BBIJCJICHHWE IEJIONM YacTH dHCcla U3
HeMpaBWIbHOW ApoOu. WM3o0paxeHue npoOeil ToukaMu Ha

YHCJIOBOU MPSAMOM

2.2

OcHoBHOe cBo#cTBO npodu. Cokpaiienue apobeit. Ilpusenenue

npobu kK HOBOMY 3HameHaTeno. CpaBHeHue apodeit

2.3

CrnoxxeHue 1 BblUMTaHHUE Ipo0Oei. YMHOXKEHUE U JIeJIeHUE ApoOeil,
B3aMMHO-00paTHbIe JpoOu. HaxoxkaeHue 4acT 1eN0oro U Lesioro

II0 CI'0 4aCTHu

2.4

2.5

Hecsatuunas 3anuch apooeit. [IpencraBnenue necaTuuHon npodu B
BUJIe OOBIKHOBEHHOM. M300pakeHue NecaTuuHbIX ApoOeil ToukaMu
Ha 4ncaoBoi npsiMoi. CpaBHEHHE JECATUUHBIX JpoOeit

Apudmernueckue  JIEUCTBUS C  JCCATUYHBIMU  JIPOOSIMHU.

OxkpyriieHue JECATUYHBIX ApoOeit

Perrenne TekCTOBBIX 3a1a4

3.1

Periennie TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CITIOCOOOM

3.2

3.3

Pemienne nornueckux 3amad. PemeHue 3amady mepebopoM Bcex
BO3MOXXHBIX BapuaHTOB. lcronb3oBaHuEe NpHU pPEIICHUH 3a7a4

TaOJIUIL U CXEM

Pemienne 3amad, coaepxaliuxX 3aBUCMMOCTH, CBS3bIBAIOIIUE
BEJIMYUHBI: CKOPOCThb, BpPEMs, PACCTOSHUE, IEHY, KOJWYECTBO,
CTOMMOCTh. EnuHUIIBI HW3MEpeHHs: MacChl, O0BEMA, IICHHBI,
pacCTOsiHUS, BpPEMEHH, CKOpoCcTH. CBsA3b MEXIy €IUHUILIAMU

HN3MCPCHUA Ka)KIIOI‘/’I BCJIIMYMHBI

3.4

Pelienrie OCHOBHBIX 3a/1a4 Ha JIpoOH




3.5

HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX AauarpamMmm

HaFJ'IHI[HaSI reoMeTpua

4.1

Harnsgaele mpencraBineHuss o ¢urypax Ha IDIOCKOCTH: TOYKa,
npsiMasi, OTpPE30K, Jyd, Vyroj, JOMaHasi, MHOIOYIOJIbHUK,

OKPY’KHOCTb, KpyT. YTOII. [IpsiMoi1, OCTpBIN, TyrOW U pa3BEPHYTHIN

YTJIbI

4.2

JInuHa oTtpeska, METpUYECKUE €IUHNLBI JUINHBL. JlJIMHA JIOMaHOU,
IIEPUMETP MHOTOYTOJbHUKA. V3MepeHrne u MOCTPOCHHUE YTIIOB C

MIOMOIIBIO TPAHCTIOPTUPA

4.3

Harnsiguele mpencraBieHuss o (urypax Ha  IUIOCKOCTH:
MHOTOYTOJIbHUK, MPSIMOYTOJIbHUK, KBaApaT, TPEYTrOJIbHUK, O

paBeHCTBE PUTYp

4.4

4.5

4.6

4.7

N3o0paxxenne Quryp, B TOM UHCI€ Ha KjeT4aTol Oymare.
[TocTpoenue koHdurypauii 3 yacted npsiMoil, OKpYKHOCTH Ha
HEJTMHOBAaHHOW M KjeT4yaTol Oymare. lcronp3oBaHuE CBOWCTB

CTOPOH M YI'JIOB IIPAMOYI'OJIbHHKA, KBaJpaTa

[Inomans DpAMOYTrOJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX
U3 MPSMOYTOJILHUKOB, B TOM 4HuCJIe (QUryp, U300pakKEHHBIX Ha

KJieTyaTtoi Oymare. EnUHUIIBI ©3MEpEeHUS TUIOIA N

HarnsigHele mpencraBieHUss O MPOCTPAHCTBEHHBIX —(UTypax:
OpsIMOYTOJIBHBIN  Mapajuienenunes, KyO,  MHOTOIpaHHUKU.
N300pakeHre mpocTedIuX MHOTOIPaHHUKOB. Pa3BEépTkH KyOa u
napaienenunena. Co3maHue Mojelie MHOTOIPAaHHUKOB (U3

OyMaru, IpOBOJIOKH, IJIACTUJIMHA U IPYTUX MaTepUajioB)

O0BEM MPSMOYTOJIBHOTO Tapajvienenunenaa, kyoa. ExuHuis

u3MepeHus 00bEma




6 KIIACC

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 HarypanbHbie uncna
ApudmMernueckre ACUCTBUS ¢ MHOTO3HAYHBIMU HATypaJbHBIMU
yuciaaMud.  YuCIOBbIE  BBIPAXKEHHUS, TOPSAOK  JICUCTBUH,
1.1 UCIIOJIb30BaHUE CKOOOK. JVcmonb30BaHWE TIPU  BBIYMCICHUSX
MEPEMECTUTENBHOTO W COYETATEIbHOTO CBOWCTB CJOKEHUS U
YMHOXEHUSI, pacTpeIeTUTEILHOTO CBOMCTBA YMHOXKEHUS
1.2 OxkpyriieHuEe HaTypaJIbHBIX YUCET
Jenutenu u KpaTHbIE 4uclia, HAUOOJBIIMI OOIUN ACIUTENbh U
1.3 HauMeHblllee  oOlmee  KpatHoe. JlenMMOCTh  CyMMBI U
MPOU3BEACHUS
14 JleneHue ¢ ocTaTKOM
2 Hpobu
21 OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOWMCTBO JPOOH, COKpAIICHUE
' npobeit. CpaBHEHHUE U yIIOPSAJ0UYMBAaHKE IpoOe
’5 Perienne 3a/1au Ha HAXOXKJAEHUE YACTU OT LIEJIOTO U IIEJIOr0 10 €T0
' yacTu. [[poOHOE YuCII0 KaK pe3ysbTaT JeJICHUS
[IpencraBienue aecATUUHON IPOOU B BUJIE OOBIKHOBEHHOU ApoOuU
2.3 U BO3MOXHOCTBH TPEJCTAaBJICHUS OOBIKHOBEHHOUW ApoOW B BHUJIE
ECITUUYHOUN
JlecsTnuabie  nmpoOM U METpUYEeCKas  CHCTeMa  Mep.
2.4 Apudmernueckue JACUCTBUS U UYUCIOBBIE BBIPAKEHUSA C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMU
25 Otnomenue. JlemeHne B JaHHOM OTHOIIEHWH. Macmra0,
' nponopuus. [Ipumenenne nponopuui Ipu peleHny 3a1a4
[lonarue npoueHta. BplunclieHWE NOPOLEHTAa OT BEJIMYHUHBI U
2.6 BEIMYMHBI MO €€ NpOUEHTy. DBrlpaxkeHue  NPOLIEHTOB

ACCATUNYHBIMHA I[pO6HMI/I. Pemenue 3aJlad  Ha  IIPOLCHTHI.




BBIpa)KCHI/Ie OTHOIICHHA BCIIMIKWH B IIPOLCHTAX

[TonoxurtenbpHbIC U OTPpHUOATCIIBHBIC YHUCJIa

3.1

[TomoxurenbHple W OTpULIATENBHBIE 4YHcna. llemple wywcia.
Mopyinp 4yncna, reoMeTpuYecKass HHTEPIPETALUS MOMYJS YHCIIA.
N3o0pakeHne 4ducen Ha KOOPAWHATHOW mpsiMoil. YwmcioBbie

npoMexxyTku. CpaBHEHHUE YnCeN

3.2

Apudmernueckue JNEUCTBUS Cc ITOJIOKUTEIIbHBIMU "

OTPULIATCIIbHBIMHU YHUCJIIAMHU

3.3

4.1

4.2

[IpssMOyTOJIBHAS cHCTEMA KOOPAMHAT Ha IIOCKOCTH. KoopinHaThI
TOYKH Ha IUIOCKOCTH, abcuucca u opauHara. [loctpoeHue Touek u
(buryp Ha KOOpJUHATHOM IIIOCKOCTH

ByKkBEeHHbBIE BBIPAKEHHUS

[Tpumenenne OykB JUIsl 3allMCH MATEMaTUYECKUX BBIPAXKEHUU U
IIPEUTOKEHNM. CaoiicTBa apuPpMETHIECKUX JNEUCTBUM.
DykBeHHBbIE BBIpa)XECHMSI M YMCIIOBBIE IIOJCTAHOBKU. DyKBEHHBIE
PaBEHCTBA, HAX0XKACHUE HEU3BECTHOIO KOMIIOHEHTA

®opmynbl, GopMysbl HepuMeTpa U IJIOUIAAd MPSIMOYTOJbHUKA,

KBajipata, 00bEMa nmapajiesienunena u Kkyoa

5.1

5.2

Pemienne TEKCTOBBIX 3a1a4
Periennie TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CITIOCOOOM

Pemenne normueckux 3amad. Pemenuwe 3amad mepebopom Bceex

BO3MOKHBIX BAPpHUAaHTOB

5.3

Pemenne 3amad, coaepiKaluxX 3aBUCHUMOCTH, CBSI3BIBAFOIIMX
BEITUYMHBI: CKOPOCTb, BpPEMs, PACCTOSIHHE, II€HAa, KOJMYECTBO,
CTOMMOCTb, TPOU3BOJMUTEILHOCTh, BpeMs, O0O0BEM  pabOTHI.
EnuHuIel n3mMepenus: Macchbl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,
ckopoctd. CBsi3b MEXAY CIWHHUIIAMH W3MEPEHHUS KaXI0u

BECIIMYUHBI

5.4

Penienue 3ajJ1ad4, CBSI3aHHBIX c OTHOILICHUEM,




MpOoNOPHUOHAJIBHOCTBIO BCINYHUH, IMPOICHTAMMU, pemcHucC

OCHOBHBIX 33J]a4 Ha JPOOU U MPOLEHTHI

OHCHKa N IPpUKUIKA, OKPYIJICHUC pC3yjabTarta. CocraBneHue

> OYKBEHHBIX BBIPQXKEHUM 110 YCIOBUIO 3a1a4H.
- [IpencraBneHre MaHHBIX C TMOMOIIbIO TaOMUIl W JUATPAMM.
' CronbuaTeie muarpaMMmbl. YTeHHE KPYTOBBIX TUArpaMm
6 Harnsignas reomerpust
61 Touka, mpsimasi, OTPE30K, JIy4, Yroj, JIoMaHas, MHOTOYTOJIbHUK,
' YEeTBIPEXYTOIBHUK, TPEYTOIBHUK, OKPY>KHOCTD, KPYT
6.0 B3aumHoe pacnonio)keHue JIByX MpSAMBIX Ha  IUIOCKOCTH,
' napajuleJIbHbIe IPsIMbIE, IEPIIECHAUKYIISIPHBIC PSMBbIE
6.3 W3Mmepenne paccTOsSHUN: MEXIY JABYMS TOUKAMH, OT TOYKH JI0
' psIMOM, IJTMHA MapIIpyTa Ha KBaJIpaTHOM CEeTKe
6.4 H3mepenne u mocTpoeHHe yriioB ¢ TOMOIIBIO TPAHCIIOPTUPA
6.5 Buapsl  TpEyrojapHHKOB:  OCTPOYIOJIBHBIM,  MPSMOYTOJIbHBIM,
' TYHOYTOJIbHBII, pABHOOEAPEHHBIN, pPABHOCTOPOHHUI
6.6 YerbipéxyroapHuk. [IpsAMOyronbHHMK, KBajpatr: HCHOJIb30BaHUE
' CBOMCTB CTOPOH, YTJIOB, JUaroHajien
N3o00pakenne reomeTpuueckux (GUryp Ha HEJTMHOBaHHOW Oymare
6.7 C  WCHOJb30BAaHUEM  LHPKYJIs,  JUHEHKH,  YroJIbHUKA,
Tpancnoptupa. [loctpoenus Ha kieTdaToit Oymare
6.8 [lepumeTp MHOTOYTrOJIbHUKA
[Monsitne mnomaau GUTYpHI, EAVMHHUIBI WU3MEPEHHs TUTOMIAIHM.
6.9 [TpubnmxEnHoe W3MepeHue miomaau (Guryp, B TOM 4HCIIEe Ha
KBaJIpaTHOM CETKE
6.10 [Tpubnmxénnoe n3MepeHue JIIMHBI OKPYKHOCTH, TIIOMIAIN Kpyra
6.11 CumMmeTpus: LEHTpallbHas, oceBas M 3epkKaibHas. I[locTpoenue
' CUMMETPUYHBIX (PUTyp
6.12 Harnsguele mnpeactaBieHHss O MPOCTPAHCTBEHHBIX (UTypax:




napajuienenunesn, Ky0, npusMa, nupamuaa, KOHyC, HUIUHAD, 1ap
u chepa. M3o0paxkeHue mnpocTpaHCTBEHHBIX ¢uryp. Ilpumeps
pa3BEPTOK MHOTOTPAHHUKOB, IMIMHApa W KoHyca. CozmaHue
MoJieJiell TPOCTpaHCTBEHHbIX ¢uryp (3 Oymaru, MNpPOBOJIOKH,

IUIACTWIIMHA U APYTUX MAaTE€pPUAJIOB)

6.13

[Tonsitue o00bEMa, eauHUIBI U3MepeHus: o00béMa. OO0bEM

IpSMOYTOJIBHOTO Mapajuiesenumeaa, kyoa




7 KJIIACC

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 Uucna u BEIYUCIIEHUS
JlpoOu OOBIKHOBEHHBIC U JACCATUYHBIC, IIEPEXO0]T OT OJHON (OPMBI
1.1 3anmucu Jpobeil k Apyroid. [loHsATME palnMOHAIBPHOrO YHUCia,
3allUCh, CPABHEHUE, YIOPSAIOYMBAHUE PALTMOHATIBHBIX YUCET
19 Apudmernyeckue JIEUCTBUA C  pallMOHAJIbHBIMU  YHCJIAMH.
' Pemienue 3a1au u3 peaabHON MPAKTUKUA HA YaCTH, HA IPOOHU
CreneHp C  HaTypajdbHbBIM  TIOKa3aTEJIEM:  OMpEHEIICHHUE,
1.3 npeoOpa3oBaHUE BBIPAKCHUI Ha OCHOBE OINPENENCHUSI, 3aIUCh
OOJIBIIIUX YUCET
[IpotieHThl, 3amKCh TPOLIEHTOB B BUIE ApoOU U ApOOH B BHJIE
1.4 MpOIEHTOB. TpH OCHOBHBIE 3a/1a4M HA MPOLEHTHI, PEIICHHUE 3a7a4
U3 pEAIbHOU MPAKTUKH
L5 [IpuMeHeHUEe TPU3HAKOB AEITMMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIH
' HaTypaJbHbIX YHCEI
16 PeanpHble 3aBUCHMOCTM, B TOM 4YHCIE HpsiMas M oOpaTHas
' MPONOPLHOHAIBHOCTH
2 AnrebpandecKkue BhIPaKCHUS
51 [IepemeHHbBIE, YKMCIOBOE 3HAYEHHE BBIPAXKCHUS C MEPEMEHHOM.
' JonycTuMble 3HaYE€HHS] IEPEMEHHBIX
25 [IpencraBienrie 3aBUCUMOCTA MEXIYy BEJIMYMHAMU B BUJE
' dbopmyiel. Beraucnenus no popmynnam
93 [IpeoOpa3zoBaHrue OYKBEHHBIX BBIPAKEHUMN, TOXKAECCTBEHHO PaBHBIE
' BBIPAXKEHUS
2.4 CBOIICTBa CTENEHU C HATYPAJIBbHBIM I10KA3aTEIIEM
25 OpHounensl m MHOTOwIeHB. CtenmeHb MHOrowieHa. Clo)KeHHE,

BbIYUTAHUC, YMHOKCHHNC MHOT'O1JICHOB




@opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIpaT CYMMBI ¥ KBajgpar

2.6 pazHoctu. @Dopmyna  pa3HOCTH  KBajapaToB. Pa3noxxkeHue
MHOTOWIEHOB Ha MHOXHUTEH
3 YpaBHeHUs
31 VYpaBHeHHE, KOpPEHb ypaBHEHHs, IIpaBWiIa MpeoOpa3oBaHUs
' YpaBHEHUS, PABHOCWIBHOCTb YPAaBHEHUI
3.9 JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOPHEHN
' JIMHEWHOTO YPAaBHEHUS, PELICHUE TUHENHBIX YPABHEHUN
33 CocraBiiecHME ypaBHEHUM IO YCIOBUIO 3ajaaud. PemnieHue
' TEKCTOBBIX 33J[a4 C MOMOILbIO YPAaBHEHHI
3.4 JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaPuK
Cucrema AByX JIMHEWHBIX YPaBHEHHMM € JByMs IE€PEMEHHBIMH.
3.5 Pemenne cucrem ypaBHEHU# crnocoOoM mojcTaHOBKHU. [Ipumepsl
pEeLIeHUs TEKCTOBBIX 3a/1a4 C IOMOLIBIO CHUCTEM YPaBHEHUI
4 Koopnunate! u rpadpuku. yHkunu
4.1 Koopaunara Touky Ha npsaMou
45 UucnoBble NpOMEXKYTKH. PaccrosiHue Mexay IByMsS TOYKaMU
' KOOPJAWHATHOM MPAMOMN
43 [IpsimoyronbHast cuctema koopaunar, ocu OX u Oy. Abcuumcca u
' OpAMHATa TOYKH Ha KOOPIMHATHOM IIOCKOCTH
44 [Tpumepsl rpadukoB, 3amaHHbIX (popmynamu. UteHue rpaduxoB
' peanbHbIX 3aBUCUMOCTEHN
4.5 [Tonsitue pynkuuu. ['padux pynkuuu. CBoiicTBa GyHKIUN
4.6 Jlunentnas pyuknwus, e€ rpaduk. ['padux byaknum y = ||
47 ['paduueckoe pelieHne JIMHEWHBIX YpPAaBHEHUH W CHCTEM
' JIMHEWHBIX YPaBHEHUN
5 BeposTHOCTB U cTaTUCTHKA
£ 1 Yurate wuH(pOpMaLMIO, TMPEACTABICHHYIO B Tabmumax, Ha

AuarpaMmax, IIpCACTABIsATh JaHHBIC B BHJC Ta6JII/IH, CTPOUTH




5.2

5.3

auarpaMMmbl  (CTOJIOMKOBBIE  (CTONIOYATHIE) W KPYTOBBIE) IO
MAacCHBaM 3HAYCHHU I

OnucelBaTh U UHTEPHPETUPOBATh PEABHBIE YUCIIOBBIE JTAHHBIC,
Mpe/ICTaBIICHHbIE B TA0JIMIIAX, HA AUarpamMmax, rpapukax
Hcnonb3oBaTh A OMNHMCAHMS  JAHHBIX  CTaTHCTHYECKHE
XapaKTEPUCTUKHU: cpenHee apudmeTuieckoe, MeraHa,

HauOoJIbIIIee U HAUMEHBIIICE SHAYCHUA, pasMax

5.4

HNmeTs npencraBiaeHue O CIlydaiHOM M3MEHYMBOCTU Ha IIpUMEpax
1EeH, (U3NYECKUX BEIUYMH, aHTPOIIOMETPUUYECKUX JTaHHBIX, UMETh

MMpcaAcCTaBJICHUC O CTaTUCTUYECCKOMN YCTOﬁqHBOCTH

6.1

6.2

6.3

['eomeTpus

Pacno3HaBaTh M3y4eHHbIE T€OMETPUUYECKHE (DUTYPBI, ONpPENEIATH
UX B3aMMHOE paCIOJIOKEHUE, U300paKkaTb TIeOMETPUUECKHUE
(Gurypbl, BBINOJHATH YEPTEXKHU IO YCIOBHUIO 3amauu. M3mepsTsb
JIMHENHBIE U YTJIOBbIE BEIUYMHBI. Pemars 3aaun Ha BBIUKCIECHUE

JJIMH OTPE3KOB N BCJIMYHUH YIJIOB

Henarb r1pyOyl0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIUYUH
NPEIMETOB B pEaJbHOM *KU3HU, pa3MEPOB MPUPOJHBIX OOBEKTOB.

Paznnuate pazMepsl 3TUX 0O0BEKTOB MO MOPSAKY BETHUUHBI

CTpouTh 4epTeKU K TCOMETPUUECKUM 3a7a4aM

6.4

[Tonmp30BaThCA MIPU3HAKAMU paBEHCTBA TPEYTrOJIbHUKOB,
UCIIOJIb30BaTh ~ TPU3HAKM W CBOMCTBA  PaBHOOEIPEHHBIX

TPEYrOJIbHUKOB IPH PEIIEHNUN 3a]1a4

6.5

[IpoBOIUTH  JIOTMYECKHE PACCYXKIEHUS C  HCIOJIb30BAHUEM

TCOMCTPHUYICCKUX TCOPEM

6.6

[Tonp30BaTbCd  OpPU3HAKAMHU  PABEHCTBA  NPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB,  CBOMCTBOM  MEIHUAaHbI, MPOBEAEHHOM K
TUIIOTEHY3€  MOPSIMOYTOJIBHOTO  TPEYrOJIbHMKA, B  PELICHHUH

reOMCTPHUICCKUX 3aaa4




6.7

6.8

6.9

6.10

6.11

Onpenensaty TapaIeIbHOCTh TPSAMBIX C TOMOIIBIO  YTJIOB,
KOTOphle  oOpazyeT ¢  HUMH  cekymas.  OnpeaensTh
MapaJlIeTbHOCTh MPSIMBIX C ITOMOIINBIO PABEHCTBA PACCTOSIHUM OT

TOYEK OJTHOM MPSIMOM 10 TOYEK APYTrOM MPAMOMN
Pemiats 3aauun Ha KileT4yaTol Oymare

[IpoBOIUTH BBIYKMCICHUS W HAXOJUTh YUCIOBbIE U OYKBEHHBIC
3HAYEHUsI YIJIOB B T€OMETPUYECKHUX 3aJa4ax C HCIOJIb30BAHHEM
CyMMBI YIJIOB TPEYIOJIBHUKOB M MHOIOYI'OJIBHUKOB, CBOMCTB
yIJ0B, OOpa30BaHHBIX IPU MEPECEUCHUU JIBYX NapauIeIbHBIX
NPSMBIX CEKylIeH. PemaTre nmpakTudeckre 3a/1a4d Ha HaXOKJICHHE
yIJIOB

Bianerp 1NOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh
OIpENEeNsATh OUCCEKTPUCY yIila U CEPEeIMHHBIN NEPIEeHIUKYISAp K
OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK

@opMyIMpOBaTh OIPEAEICHUs OKPYKHOCTM W Kpyra, XOpIbl U
JAaMETpa OKPYKHOCTH, MOJIb30BaTbCSI MX CBOMCTBAMHU. Y METh

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 33/1a4

6.12

6.13

Brnagetp  moHATHEM ~ ONKMCAaHHOW  OKOJO  TPEYrOJIbHUKA
OKPYXHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonp3oBaThcsa pakramu
O TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTrOJbHUKA TMEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC MNEPHNEHIUKYISAPBI K
CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS B OJTHOW TOUKE

Brnagete moHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BATHCA
TEOPEMOM O NEPINECHAMKYJSPHOCTH KacaTeJIbHOM U paauyca,

MPOBEAEHHOTO K TOUKE KACaHUs

6.14

ITonw30BaThCH HpOCTGfIIHHMH reOMCTPUIYCCKNMHN HCPABCHCTBAMMU,

IIOHMMAaTh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBO,ZII/ITB OCHOBHBIC I'COMCTPHUUCCKUC ITOCTPOCHHA C IIOMOIIBIO

HUPKYJIS U TUHEHKH




8 KUIACC

Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHMSA
1 Yuciia v BEIYUCIICHUS
11 KBagpartueiii kopenb u3 uucna. [lonstue o0 uppanuoHaIbHOM
' gucne. JleciTuunbie MpUOIMKEHUS UPPALIMOHATBHBIX YU CET
CpoiicTBa apumMeTHyecKMX  KBaJApPaTHBIX KOpHEH M  HX
1.2 IpPUMEHEHHE K MpPeoO0pa3oBaHMUIO YMCIOBBIX BBIPAKEHUH U
BbIUMCIIEHUSIM. JleficTBUTENbHBIE YKCIIa
13 Crenenp Cc menbIM mokaszareneM M €€ cBoucrBa. CTaHmapTHas
' 3aMuch Yncia
2 Anrebpanyeckue BhIPaKCHHS
”1 KBanpaTHblii TpEXUWIEH, pa3fioKEHUE KBAJAPAaTHOTO TpEXuJieHa Ha
' MHOKUTEH
25 Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO ajreOpanyeckoit
' Ipodu
23 CrnoxxeHue, BbIUMTAHHUE, YMHOXEHHUE, CICHHE anreopandyecKux
' npo0eit
2.4 PannoHanbpHble BhIpaXXEHUS U UX IPe0oOpa30BaHKE
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (Qopmyna KOpHEH  KBaJpaTHOTO
' ypaBHeHus. Teopema Buera
3.2 Peurenue ypaBHEeHUI, CBOASIIMXCS K JIMHEUHBIM U KBAJAPATHBIM
3.3 [Ipocreitmue qpoOHO-paIMOHATBHBIC YPABHEHUS
['paduueckas uHTEpIIpETAIS YPAaBHEHUN C IBYMS IEPEMEHHBIMU
34 U CHUCTeM JIMHEHWHBIX YpaBHEHUH C JBYMS [E€PEMEHHBIMHU.
' IIprMepbl pemieHuss CUCTEM HENUMHEWHBIX YPaBHEHUH C JBYyMs
MEePEMEHHBIMU
3.5 Perienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM Crocooom




3.6

YucnoBele HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM epeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHple HEpaBEHCTBA C OJHOU MEPEMEHHOMN
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJTHON MEPEeMEHHOU
4 OyHKIUU
[lonstie ¢yukmuu. OOJacTh ONpeAENeHUS W MHOXECTBO
4.1
3HaueHUd PpyHKU. CrocoOsl 3aganus GyHKIUN
4.2 I'padux bynkumu. Yrenne cBOWCTB GyHKIUU 10 €€ rpaduKy
43 [Tpumeps! rpadgukoB GyHKIIHA, OTPAKAIOIIUX PEAIbHbBIE
' IIPOLIECCHI
44 DyHKIUH, OTTMCHIBAOIIIHEC PSIMYO U o0OpaTHy10
' MPOIMOPIUOHATEHBIE 3aBUCUIMOCTH, X TpaduKu
4.5 OyHKIMH )y =x7, y = x’
4.6 Oyakmmm y = [x, y = |x|
4.7 ['paduueckoe pernieHre ypaBHEHHUI U CUCTEM ypaBHEHUI
5 BeposiTHOCTh U cTaTUCTHKA
N3Bnekats u mpeoOpa3zoBbIBaTh WH(OPMAITUIO, TTPEICTABICHHYIO B
5.1 BU/JIE TAOJIUII, TUarpaMM, TpaQuKOB, IPEACTABIIATH IaHHBIE B BUJIC
Ta0uIl, TuarpamMm, rpauKkoB
OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IMOKA3ATEICH:
5.2 CpeAHUX 3HAYCHUN M MEp pacceuBaHus (pa3Max, AUCHEPCUS U
CTaHJaPTHOE OTKJIOHEHUE)
53 HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUN M YAaCTOTHI COOBITUM, B
' TOM YHCJIE TIO pe3yIbTaTaM U3MEPEHUN U HAOIIOACHUIM
Haxonutb BepOSITHOCTH Cly4alWHBIX COOBITUM B OMbITaX, 3Has
5.4 BEPOSITHOCTU DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCIIE B ONBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
5.5 Hcnons3oBarh Tpaduueckre MOJAENIU: JAEPEeBO  CIy4ailHOro




5.6

5.7

AKCIIEPUMEHTA, AUarpaMMbl DUjiepa, YuciaoBas npsamas

OHCpI/IpOBaTL ITOHATHUAMM: MHOXXCCTBO, IIOAMHOXKCCTBO,
BBIIIOJIHATD OIICpannuu Hanqg MHOXCCTBaMU: O6’I)€I[I/IH€HI/I€,
IMEPeCCYCHUC, OOIIOJIIHCHUC, IICPCUUCILITL JJICMCHTBI MHOZKCCTB,

IIPUMCHATD CBOMCTBA MHOXKECTB

Hcnomnb3oBathb I‘pa(i)I/ILK)CKOG MpCaACTAaBJICHUC MHOXKCCTB H CBS3EH
MCKAY HUMH HJIsI OIMMCAHUA IIPOLCCCOB U HBHCHHﬁ, B TOM YHCJIC

ITIpHU pCHICHNH 3a4a4 U3 JPYIUX yqe6Hbe npcaMCcTOB U KYPCOB

I'eomerpus

6.1

Pacrnio3naBath OCHOBHBIC BH/bBI ‘-ICTBIpéXyFOJIBHI/IKOB, nux
QJICMCHTHI, IIOJB30BAThCA HX CBOMCTBAMH Inpn  pCIICHUN

IrCOMCTPHUUICCKUX 3a/lavd

6.2

6.3

6.4

6.5

6.6

HpI/IMeHHTB CBOMCTBA TOYKH NepeccUCHUsl MCAaH TPCYroOJIbHUKA

(1leHTpa Macc) B pelieHuu 3a1ad

Biagete moHsATHEM CpeQHEN JMHUM TPEYTrOJbHUKA W TPANELVH,
OPUMEHATh UX CBOWCTBA NPHU PELICHWH TN€OMETPHUYECKUX 3a1ad.
Ilonp30BaTbCca  TEOpemMOn QPaneca U TEOpEMOM 0
MPOMOPIMOHANIBHBIX OTPE3KaX, MNPUMEHSTh HMX MJIA PEIICHUS

MMPAaKTUYCCKUX 3aJ1a4

[IpumeHsaTh mnpU3HAKU MOAO00US TPEYrOJLHUKOB B PEIICHUH

ICOMCTPHUUCCKHUX 3ada4

[Tonmp3oBaThCA TEOPEMOM [Mudaropa TS pelieHus
r€OMETPUYECKHUX 151 MIPAKTUYECKUX 3a7a4. Crpouthb
MATEMATUYECKYKD ~ MOJEIb B IPAKTUYECKUX  3aJa4ax,
CaMOCTOSITEJIBHO JIEJIaTh YEPTEXK M HAXOJUTh COOTBETCTBYIOLIHE
JUTAHBI

Bnaners noHsTusMu cHuHyca, KOCHHYCa U TAHT€HCA OCTPOTO yIJia
NPAMOYTOJILHOTO TPEYTrOJIbHUKA. [Tonp30BaThCA STUMU

MMOHATHAMU JJIA PCIICHUSA ITPAKTUYCCKHUX 3a1a4

6.7

BoraucisaTs (pa3nuyHbIME CIIOCOOAMM) IUIONIAb TPEYTOJIbHUKA H




IUIOUIAId MHOTOYTOJIBHBIX (GUryp (MOJIB3YACh, TJ€ HEOOXOAMMO,
KaJIbKyJsiTOpoM).  IIpumeHsATP  moOJlydeHHbIE  yMEHUA B

IMPAaKTUYCCKUX 3aJladax

BJ'I&I[CTL MNOHATUAMHA  BIIMCAHHOTO MW  LCHTPAJBHOI'O  VyIJIa,

HUCIOJB30BaTh TCOPEMbLI O BIHMCAHHBIX VYIUIaX, YIaxX MCKIAY

o8 XopJlaMH (CEKYIIMMU) U YIJIe MEXAY KacaTebHOW U XOpJIoM TpHU
pEelIEHUH TeOMETPUUYECKHX 3a1a4
6.9 Brnagets MoHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh
' CBOMCTBA OMMMCAHHOTO YETHIPEXYTOJbHUKA IIPU PEIICHUM 3a/1a4
[IpyMeHSIT, TOJydYEHHBIE 3HAHUSI Ha TMPAKTUKE — CTPOUTh
MaTeMaTU4YECKUe MOJEIM JUIS 3aJad peajbHOW KU3HU U
6.10 MPOBOJIUTh COOTBETCTBYIOIIME BBIYMCICHUS C TMPUMECHEHUEM
nmogoOust W TPUTOHOMETpUM (TONB3YSACh, TAC HEOOXOIMMO,
KQJIbKYJIITOPOM)
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMUS
1 Yucna 1 BEIYUCICHUS
11 PamoHanmpHbIe  4YMClIa, UpPpAlMOHANIBHBIE 4YHMCIIA, KOHEUHbIE U
' OECKOHEUHBIC JCCSITHUHBIC TPOOH
MHO>XECTBO JEHCTBUTEIBHBLIX YHCEN, ACHMCTBUTEIBHBIC YHCJIAa KakK
12 OCCKOHEUHbIE  JeCATUYHBIC JpoOu. B3auMHO  0mHO3HAYHOE
' COOTBETCTBHE MEXKIAY MHOMXECTBOM JICCTBUTEIbHBIX YHCEN U
KOOpJUHATHOM TNpsiMoii. CpaBHEHHUE JEUCTBUTEIBHBIX YUCET
1.3 Apudmernueckue AeHCTBUS C ACHCTBUTEIIBHBIMU YUCIAMU
14 N3mepenus, npuOamkeHus, OIeHKH. Pa3Mepbl  00BEKTOB
' OKPYKaIOIIEr0 MHPA, IMTEILHOCTh IPOLECCOB B OKPYXKAIOUIEM




mupe.  [lpubnmwxéHHoe  3HaYeHHE  BEJIWYUHBI,  TOYHOCTH
npubmmxenus.  OkpyriieHne uucen. Ilpukuaka W OLEHKa

pE3yJIbTATOB BHIYUCIIEHUM

2 VYpaBHeHUs U HEPABEHCTBA

2.1 YpaBHEHUSA ¢ OAHON IEPEMEHHON

25 JluneiiHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOAAIIMXCA K
' JIMHENHBIM

23 KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHMM, CBOIAIIUXCA K
' KBaJpaTHBIM

24 buksanparHoe ypaBHenue. [IpuMepsl penieHuss ypaBHEHUN TPEThEU
' Y 4YETBEPTOM CTEMEHEN pa3ioKEHHEM Ha MHOXKUTEIU

2.5 Petrenue npoOGHO-panimoHaIbHBIX YpaBHEHUN

2.6 Cucrembl ypaBHEHHI

2.7 YpaBHeHue ¢ AByMS IEPEMEHHBIMU U €r0 TpauK

28 Pemenne cucreM IByX ~JIMHEHWHBIX YPaBHEHUHM C  JABYMs
' MEPEMEHHBIMU

29 Pemenne cucrem IByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEHHOE, a
' IpYyroe — BTOpOW CTETIEHU

210 ['paduyeckass uHTEprHpeTanuss CUCTEMBbl YypaBHEHUM C JABYyMS
' NepEMEHHBIMU

211 Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckKuM CrocoOom

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Penienve TMHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOU

2.14 Pemenune cucreM JIMHEMHBIX HEPABEHCTB C OJHOM MIEPEMEHHOU

2.15 KBagpaTHbie HEpaBEeHCTBA

216 ['padrueckas uHTEpHIpeTalusi HEPABEHCTB U CUCTEM HEPABEHCTB C
' JBYMsI IEPEMEHHBIMU
3 OyHKIIUU

3.1 KBampatnunas Qynkuus, e€ rpaduk u cBoictBa. [lapabomna,




KOOPAMHATHI BEPUINHBI TApa0OJIbl, 0Ch CHMMETPHUH MapaldoIbl

3.2 I'paduku pynkuii y=kX, y=kx+b u ux cBoiicTa
3.3 I'paduxu Gynkiuit y=k/X, y = x* u ux cBoiicra
3.4 ['paduku pyHKUUMi , 1 UX CBOWCTBA
4 YucnoBele MOCIIEI0BATEIIBHOCTH
OmnpeneneHue u CIIOCOOBI 3a1IaHus YUCIIOBBIX
4.1 MOCJIEA0BATEIBbHOCTEN. 3ananue MOCJEN0BATENBHOCTH
peKyppeHTHOM hopmyIoit u popMyIioi N-ro uiieHa
49 Apupmernueckas IIPOrPECCHSL. DopMyIbl n-ro YJIeHa
' apu(pMETUYECKOI NPOrpecCur, CyMMBI IIEPBBIX N YWICHOB
43 ['eomeTpuueckas IIporpeccus. DopMyIIBI n-ro YJIeHa
' T€OMETPUYECKON TPOrPECCHH, CYMMBI MIEPBBIX N YJIEHOB
N300paxeHne YICHOB apU(PMETHUECKOH UM Te€OMETPUUYECKOU
4.4 MPOTPECCUl TOUKaMU Ha KOOPAWMHATHOM IUIOCKOCTH. JIMHEHHBIN U
AKCIIOHEHIIUAJbHBIA POCT
4.5 CI10KHbBI€ MPOLICHTHI
5 BeposTHOCTh U CTaTUCTHKA
W3BnekaTh U mpeoOpa3zoBbIBaTh HHGOPMALIUIO, IPEJICTABICHHYIO B
5.1 Pa3IMYHBIX UCTOYHUKAX B BUJI€ TaOJHII, TUAarpaMMm, rpapuKoB,
MPEACTABIATH IaHHbIE B BUJIE Ta0JIUI, AUarpaMM, rpadpuxon
5 5 Pemmarsb 3a1a4n opraHu30BaHHBIM [IEPE0OPOM BapUAHTOB, a TAKXKE C
' UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB
Hcrnonb30BaTh onycaTelIbHbIE XapaKTEPUCTUKH 111 MACCUBOB
5.3 YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE CPEAHHUE 3HAUEHUS U MEPBI
pacceuBaHus
£ 4 HaxoauTb 4acTOThI 3HAUEHUHN U YACTOThI COOBITHS, B TOM UHCJIE
' MOJIB3YSICh pe3yJbTaTaMU MPOBEACHHBIX N3MEPEHUN 1 HAOIIIOICHHIA
- HaxonuTh BEpOSTHOCTH CITy4YalHbBIX COOBITUN B U3yYEHHBIX OMBITAX,

B TOM 4YHMCJIC B OIIbITaX C PaBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU




5.6

5.7

COOBITUSIMU, B CEPUAX UCIBITAHUM JI0 IEPBOTO yCIIEXa, B CEPUAX
vcnblTaHuii beprynnm

HMeTs mpeacTaBiIeHUE O CIy4YallHOW BEJIMYHMHE U O PACIpPEEICHUN
BEPOSTHOCTEU

HNmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEI KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM U3MEHYMBOCTHU U O POJIM 3aKOHA

OOJIBIINX YKCET B mpupoac u 06HICCTBC

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHU OCTPBIX YIJIOB, HAXOAUTH C
UX MIOMOIUIBIO Pa3IMYHbIE AIEMEHTHI IPSIMOYTOJBHOTO TPEYTOJIbHUKA
(«penieHue NpsMOYTOIbHBIX TPEYTOJbHUKOBY). HaxoauTs (c
MOMOILBIO KaJIbKYJISITOPA) AJTUHBI U YTIIbI 111 HETAOJIMYHBIX

3HAYEHUU

6.2

6.3

6.4

6.5

[Tonws3oBaThes popMynamMu MPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIESCTBOM JIJII HAXOXKJACHUS COOTHOIICHU N

MCXKAY TPUTOHOMCTPHUUCCKUMHU BECINYHNHAMUA

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOKACHUS
Pa3IMYHBIX JIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ),

IMPHUMCHATH UX IIPU pCIICHUH T'COMETPHUIYCCKHX 3a1a4

Brnanets noHsTHsIMHU peoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX
AJIEeMEHTOB MOJ00HKIX puryp. [Tonp3oBaThCs cBOWCTBAMU TOI00MS
MIPOU3BOJIBHBIX (PUTYP, YMETh BEIYUCIIATH JJIMHBI K HAXOJAUTH YTIIBI Y
noAo0HbIX ¢uryp. [IpuMeHsTh CBOMCTBA TOAO0US B IPAKTUUECKUX
3a/layax. YMeTb NPUBOAUTH MPUMEPHI MOJOOHBIX QPUTYD B

OKpPYXaOIlEM MUPE

ITonw30BaThCs T coOpEMaMM O NIPOU3BCACHUH OTPE3KOB XOpPd, O

IMPOU3BCACHHNHN OTPE3KOB CCKYHIUX, O KBAApaTe KacaTeJIbHON

6.6

[lonp30BaThCA BEKTOPAMU, TIOHUMATh UX T€OMETPUUECKUN U
(buznyeCKuit CMBICH, IPUMEHSTh UX B PEIICHUH T€OMETPHUECKUX U

¢buznueckux 3aaa4. [[puMeHsITh CKaNsSIpHOE MPOU3BEACHUE BEKTOPOB




AJI1 HaXOKIACHUA OJIMH U YIJIOB

6.7 [Tonp30BaThCs MCTOAOM KOOPAHWHAT HaA INIOCKOCTH, IIPUMCHATH €TO B
PCIICHUU I'COMCTPHUYCCKUX U IIPAKTHYCCKUX 3ada4

BnaneTs NOHATUSAMU TPaBUIBHOTO MHOTOYTOJIbHUKA, IJTUHBI
6. OKPYXHOCTH, JIJTMHBI yTU OKPY>KHOCTH U paJUaHHON MepHhI yIia,
YMETh BBIUUCIATH IJIOMIAb KpyTa U ero yacteil. [[puMeHsTh

IMOJIYUYCHHBIC YMCHUA B IIPAKTHUYCCKHUX 3aaa4ax

6.9 HaxonuTth ocu WM HEHTPBl CHMMETPUU (PUTYp, TPUMEHSTh
JIBWKEHUS IJIOCKOCTU B MPOCTEUIINX CIIydasiX

[IprMEHATh MTOyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIEIIN IS 3a/1a9 PEaJIbHOM KU3HU U IPOBOJIUTH
6.10 COOTBETCTBYIOILIME BHIYMCIICHHS C IPUMEHEHHUEM MTOA00US U

TPUTOHOMETPUUECKUX (PYHKIIHUI (MOIB3YSCH, TJIe HEOOXOAUMO,

KaJIbKYJISITOPOM )

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM



ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBePsIeMOro
TpeOOBaHUS

HpOBepHeMble TpGﬁOBaHI/IH K INPpEeAMETHbBIM
pe3yjJabTaTaM 0CBOCHUA OCHOBHOM Oﬁpa30BaTeﬂbHOﬁ

NMPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus HA
ocHose ®I'OC

YMeHne  onepupoBaTh  IOHATHSAMM:  MHOXECTBO,
MMOJIMHOKECTBO, OMNEpPALMH HaJ MHOKECTBAMH; YMEHHE
omnepupoBaTh MOHATUSAMU: rpad, CBI3HBIN Trpad, nepeso,
UMK, TPUMEHATh HUX NpPHU pEUIeHUH 3a]ady; YMEHHE
UCIIONIb30BaTh TrpauyecKkoe MpeACTaBICHUE MHOXKECTB
JUIsl OMMCAHUSl peajbHBIX MPOLECCOB U SIBICHUH, IMPHU

pEelIeHNH 3a7a4 U3 IPYyTrux y4eOHBIX IPEIMETOB

YMeHue  onepupoBaTh  IMOHATHSAMU:  OINpPEIEIEHUE,
aKCHOMa, Teopema, J0Ka3aTeJIbCTBO; yMEHUE
pacro3HaBaTb HCTHHHBIE W JIOKHBIE BBICKA3bIBaHUS,
IPUBOIUTH TNPHUMEPBI U  KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUSA U OTPHULIAHUA BBICKQ3bIBAaHUM

YMeHue onepupoBaTh MOHATHSIMH: HATYpPajlbHOE YMCIIO,
MPOCTOE M COCTAaBHOE YHUCIIO, NECIMMOCTh HATYpPaJbHBIX
YUCEJI, NPU3HAKU JEIMMOCTH, LEJIO€ YHCIO0, MOAYJIb
yucaa, OOBIKHOBEHHAas JApoOb W JecAaThdHas JpoOb,
CTaHJApPTHBI  BHJ  YHCIA, PAlIHOHAIBHOE  YHCIIO,
UPpAlMOHATBHOE YHUCIIO, apu(PMETUUCCKUN KBaJpPATHBIMN
KOPEHb, YMEHHE BBINOJHATh JICUCTBUA C YHUCJIaMHU,
CpPaBHMBATh U YIOPSAOUYUBAThH YUCIA, IPEACTABIATh YUCTA
Ha KOOPAWHATHOM MPSIMOW, OKPYIJIATH YHCIA; YMEHUE

ACJIaThb IPUKUJIKY U OICHKY PE3yJibTaTa BBIUMCJICHUI

YMeHue onepupoBaTh IOHATUSAMH: CTENEHb C LEIbIM
nokasaresieM, apuMeTHYecKHil KBaJpaTHBIH KOPEHb,

MHOTOWIEH,  anreOpanyeckas  ApoOb,  TOXIECTBO;




3HAKOMCTBO C KOpPHEM HATypaJbHOW CTENeHU OOJbIIIe
€IMHUILIBI; YMEHHE BBIMOJHATH PAacuy€Thl MO (hopmynam,
IpeoOpa3oBaHus LEbIX, JIpOOHO-pallMOHATBHBIX
BBIDQXKEHUN M BBIPAXKECHHM C KOPHSAMH, PAa3I0KEHUE
MHOTOWJICHA Ha MHOXHWTEIH, B TOM YHCIE C
UCIOJB30BaHUEM  (OpPMYJd pPa3HOCTH KBaJgpaToB U

KBaapaTa CYMMBI H Pa3HOCTH

YMeHue onepupoBaTh NOHATHUAMH: YUCIOBOE PABEHCTBO,
YPaBHEHHE C OJJHOM NMEPEMEHHOM, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IEPEMEHHOM; YMEHUE PEIIaTh JIMHENHBIE U
KBaJpaTHBIC YPaBHEHH, JIpOOHO-paLMOHAJIbHBIE
YPaBHEHHUS C OJHOM IIEPEMEHHOM, CHCTEMBI JIBYX
JIMHEVHBIX YPaBHEHUM, JIMHEWHBIE HEPAaBEHCTBA M HX
CUCTEMbI,  KBajJpaTHble U  JAPOOHO-pallMOHAJIBLHBIC
HEPAaBEHCTBA C OJHOM NEPEMEHHOW, B TOM YHCIIE MpHU
pElIEHNH 3a1ad U3 JPYTUX NOPEAMETOB M MPAKTUUYECKHUX
3a/1a4; YMEHHUE HCIIOIb30BaTh KOOPAMHATHYIO NMPSIMYIO U
KOOPJIMHATHYIO TUIOCKOCTh JJII M300pa)KE€HUS PEIICHU

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSMU: (DyHKIMS, Tpaduk
byHKINH, HYJIH byHKINH, MIPOMEKYTKHU
3HAKOIMIOCTOSIHCTBA, TIPOMEXKYTKH BO3pacTaHUs, yObIBaHUS,
HanOoJbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS (DYHKIIMU; yMEHHE
OTIEPUPOBATH MOHATHAMU: TIpsiMasi MPOMOPINOHATEHOCTD,
nuHelHas (QyHKUMs, KBaapaTuyHas (yHKUMS, oOpaTHas
POIOPIIMOHANILHOCTh, Tapabojia, Turnepobosa; yMeHue
CTpouTh Tpaduku (YHKIIUN, UCTIOIB30BaTh TPAPUKU IS
OTpe/IeNICHUs] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
peuieHuss 3afad M3 JOPYrHX Y4eOHBIX MPEAMETOB H

peallbHOM  JKM3HM;, YMEHHE BbIpaXarb (opmyramu




3aBUCUMOCTHU MCIKAY BCIIMYNHAMU

YMeHue onepupoBaTh NOHATHUSIMU: MOCIEAOBATEIBHOCTD,
apudmMeTnyeckas U reoMeTpuIecKasi Mporpeccuu; yMeHue
UCIIOJIb30BaTh CBOMCTBA IMOCIEI0BATENLHOCTEHN, (DOPMYJIBI
CYMMBI U OOILETO YJI€Ha IPH PELIEHUH 33]a4, B TOM YHUCIIE

3a/1a4 U3 APYruX YIeOHBIX MPEIMETOB U peaTbHOM KU3HU

YMeHue pemiath 3ajjaud pa3HbIX TUMOB (B TOM 4YHCIIe Ha
IOPOLIEHTHI, JOJM W YacTH, JABWXKEHHE, pPabOTy, IEHY
TOBApOB M CTOMMOCTb MOKYIIOK W YCIIYT, HAJlOTH, 33/1a4u
n3 00JacTu yNpaBi€HUs JHUYHBIMU U CEMEHHBIMU
dbuHaHCcaMu); YMEHUE COCTaBJISITh BBIPAKCHUA,
ypaBHEHMUsI, HEPABEHCTBA U CUCTEMBI MO YCIIOBHIO 3aJ1auH,
HCCIIeIOBATh  MOJIYYEHHOE pEIIeHWEe U OlCHUBATh

MPaBIONOJ00HOCTh MOJYYEHHBIX PE3yJIbTaTOB

10

YMeHue omnepupoBaTh MNOHATUSIMU: (uUrypa, TOUKa,
OTpPE30K, MpsiMas, Jyd, JIOMaHas, yrojl, MHOTOYTOJIbHUK,
TPEYroJIbHUK, PABHOOEAPEHHBI W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, MPSIMOYTOJIBHBIM TPEYTOJbHHUK, MEIUaHa,
OMCCeKTpHUca U BbICOTA TPEYTrOJbHUKA, YETHIPEXYTOJIbHUK,
napajuieJiorpaMM, pomMO, TOpPSIMOYTOJIBHHMK, KBajpart,
Tpareuus; OKpy>KHOCTb, KpyT, KacaTeJIbHasi; 3HAKOMCTBO C
IPOCTPAaHCTBEHHBIMU (PUTYypaMH; YMEHHUE pelIaTh 3aJauH,
B TOM 4YHUCJIE W3 IOBCEIHEBHOM JKM3HU, HAa HAXO0XKICHUE
F€OMETPUYECKUX BEJIMYMH C IPUMEHEHUEM H3YyYECHHBIX

CBOMCTB (huryp u (akToB

YMeHue onepupoBarh IMOHSATUSMHU: PaBEHCTBO (UTyYp,
PaBEHCTBO  TPEYrOJbHUKOB; napajuieIbHOCTh U
NEPIEeHIUKYISIPHOCTh TPSIMBIX, YIOoJl MEXAY MPSIMbBIMH,
NEePIEeHIUKYIIAp, HAKIOHHAS, TMPOEKIus, nmogooue Guryp,

HO,Z[O6HBIC TPCYIrOJIbHUKH, CHUMMCTPHUA OTHOCHUTCIBHO




11

TOYKM U TIPSIMOW; yMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpUI0O H mojodue ¢Guryp, napamieIbHOCTh U

MIEPIICHIUKYJISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHApPE

YMeHue onepupoBaTh MOHATUSMH: JIJIMHA, PACCTOSHUE,
yroin (BeJMYMHA YIVIa, CHHYC M KOCHUHYC yIja
TPEYroJIbHUKA), IUIOLAJb; YMEHHUE OLIEHHBATh pa3Mepbl
MPEAMETOB U OOBEKTOB B OKPYXAIOIIEM MHUpPE; YMEHUE
NpUMEHATh  (PopMyJibI  mepuMeTpa W IUIOLIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTM M IUIOILAIU
Kpyra, o0ObemMa NpsSIMOYTOJbHOTIO Mapajlielenunenaa;
YMEHHUE NPUMEHSTh PU3HAKKA PABEHCTBA TPEYIOJbHUKOB,
TEOpEMY O CyMME YIVIOB TpPEYrOJIbHUKA, TEOPEMY
[Tugaropa, TPUTOHOMETPUUECKHE COOTHOLICHUS IS

BBIYMCJIICHHUA JJINH, paCCTOHHHﬁ, HJIOI[Ia,Heﬁ

12

YMenue nuzo0paxars Iiockue GUrypsl 1 ©X KOMOMHAIIHH,
MPOCTPAaHCTBEHHbIE (PUTYpBI OT PYKH, C TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB TIO

TCKCTOBOMY WJIKM CUMBOJIBHOMY OIITMCAHHUIO

13

14

VYMeHue OIcpupoOBaThb ITOHATUAMM. MMpAMOYTOJIbHaA
CUCTCMaAa KOOpAHWHAT, KOOPpAWHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IIPOU3BCACHHUC BCKTOPA HA YHCJIO, CKAJILIPHOC
IMPOU3BCACHNUC BCKTOPOB, YMCHUC HMCIIOJIB30BATH BCKTOPLI
U KOOPpAWHATBI OJIA MPCACTABJICHHUA NAHHBIX M PCIICHHUA
3aJla4, B TOM YHUCJIIC H3 APYIrHUX y‘-Ie6HBIX npcaMCcTOB H

pEaTbHON )KU3HU

YMeHue omepupoBaTh TOHSATHUSAMH: CTOJIOUKOBBIE U
KpPYTOBBIE JarpaMMBl, TaOJIHIIHI, cpenHee
apupMeTHIeCKoe, MeInaHa, HauOOJbIIIee U HAUMEHbIIICE
3HAYCHHUS, Pa3Max YUCIOBOTO0 HAOOpa; YMEHHUE M3BIICKATh,

UHTEPIPETUPOBATh U TPEeoOpa3oBBIBATH HHQPOPMALIUIO,
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MpEeICTaBICHHYI0O B TalOJHMIIAX W Ha JAMarpaMMax,
OTPAXKAIOIyI0 CBOMCTBA W XapaKTEPUCTUKU PEATBbHBIX
MpPOLIECCOB W SIBICHWH;  yMEHUE  paclo3HaBaTh

HU3MCHYUBBIC BCIIMYHMHBI B OKPYXKArOIEM MHUPC

YMeHune onepupoBaTh IMOHATHUSMH: CIYYaWHBIA OIBIT
(cly4allHBI ~ SKCIIEPUMEHT), JJIEMEHTAapHOE COOBITHE
(37IeMEHTapHbId MCXOJ)) CIYy4ailHOrO ONbITa, CIIy4aiHOE
COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HaxXOJUTh
BEPOSITHOCTA  CIY4YaWHBIX COOBITUM B  ONbITaX C
PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMU; YMEHUE
pelarh 3aJaud METOJIOM OpPraHU30BaHHOIrO repedopa u C
UCIIOJIb30BAaHUEM  IIpaBWja  YMHOXKEHUS;  YMEHHE
OLICHHMBATh BEPOSATHOCTU PEAJBHBIX COOBITUI U SIBJICHHIA,
NOHMMAaThb  pOJIb  IPAKTUYECKH  JIOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITUH B OKpYXKaloLEM MHpE U B
KU3HH; 3HAKOMCTBO C MOHSATUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBILIUX YHCENI U €ro POjbio B

MAaCCOBBIX ABJICHUAX

YMenue BbIOMpATh MOAXOAANTUN M3YYCHHBIM METOJ IS
pelIeHns 3aJjaud, MPUBOJUTH MPUMEPbl MATEMAaTHYECKHUX
3aKOHOMEPHOCTEW B TMPUPOJAE M >KU3HM, PACIIO3HABATH
MpOSIBJICHUE  3aKOHOB  MAaTeéMaTUKA B  HMCKYCCTBE,
ONHMCHIBATh  OTHEJIbHBIE  BBIJAIOIIUMECS  PE3YJbTAThI,
MOJyYEHHBIE B XOJI€ Pa3BUTUS MaTEMaTHUKU KaK HAayKH,
MPUBOJUTH MPUMEPbl MAaTEMaTUYECKUX OTKPBITUA M HX

ABTOPOB B OT€YECTBEHHON U BCEMUPHOW UCTOPUU



HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D

IHO MATEMATHUKE
Kox IIpoBepsieMbIH 3JIEMEHT COAEPKAHMUSA
1 Yucia 1 BBIYUCIICHUSA
1.1 HarypansHabie u niensie yncina. [Ipu3Haku 1ea1MMOoCTr HEIbIX YHACEeI
Lo OOBIKHOBEHHBIE M JECATHUYHBIC IPOOH, MPOILEHTHI, OECKOHEYHBIC
' MIePUOANYECKUE IpOoOH
13 PanmonanbHbie qucia. Apudmernueckue onepanuu c
' palMOHAJIBHBIMUA YHCIIAMU
L4 HeiicTBuTenpHbie  4ucia.  ApudMeTHyecKHe  Omepaluu ¢
' JNEeUCTBUTEILHBIMU YUCTIAMU
L5 [IpubnmKEHHbIE BBIYUCICHUS, MPaBUIa OKPYTJCHUS, MPUKUJKA U
' OLICHKA pe3yJIbTaTa BRIYUCICHUI
2 AnreOpanyeckue BbIpaKEHUS
2.1 bykBeHHbIE BhIpaKE€HHUS (BBIPAKEHUS C TIEPEMEHHBIMH )
)5 Crenenp ¢ uenbiM mokazaresneM. CTENeHb C palMOHAIbHBIM
' nokaszareneM. CBOMCTBA CTENEHU
2.3 MHorousneHbl
2.4 Anrebpandeckas 1poob
25 ApudmMeTnuecknii KOpEeHb HATypaJibHOW cTerneHu. JlecTBust ¢
' apupMETHUECKUMH KOPHSIMU HATYpPaIbHON CTEIECHU
3 VYpaBHEHUS U HEPABEHCTBA
31 [lenbie wu  apoOHO-panmoHaidbHble ypaBHeHUs. CucTeMbl U
' COBOKYITHOCTH YPaBHEHHI
39 [leasie wu napoOHO-parnMioHaNbHBIE HepaBeHCTBA. CHCTEMBI U
' COBOKYITHOCTU HEPABEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4




Yucnosbie IIOCJICA0BATCIIBHOCTHU

4.1 [TocnenoBarenbHOCTH, CTIOCOOBI 3a/1aHUS TIOCIIEA0BATEIBHOCTEH
45 Apudpmernueckass M reoMmerpuueckas mnporpeccun. Popmyina
' CJIO’KHBIX ITPOLIEHTOB
5 OyHKIIMT
OyHk1us, cnocoosl 3aaanus yHkuu. ['paduk Gynkiuu. O6nacth
OTIpEeeNICHUs] U MHOXKECTBO 3HaueHWW QyHkumu. Hymm ¢yHKINU.
5.1. [TpoMexyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH
¢yHkuy. MakcumMyMmbl U MUHUMyMbl QyHKiuu. HauOosbliee u
HauMEHbIIIee 3HaYeHHE (PYHKIUU HA TIPOMEKYTKE
6 Koopaunatel Ha IpsIMOM U TIIIOCKOCTH
6.1 KoopnnnatHas npsimas
6.2 JlexapToBBbI KOOPAMHATHI HA TNIOCKOCTH
7 ['eomeTpus
7.1 ['eomerpuueckue (pUrypsl 1 UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyronbHIUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepennie reoMeTpuuecKiX BeIMYuH
7.6 BekTopbl Ha MIOCKOCTH
8 BeposaTHOCTh M cTaTUCTHKA
8.1 OnwucarenbHasi CTaTUCTHKA
8.2 BeposatHocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['pader




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

* Maremaruka: 5-if kiiacc: 0a30BbIi ypOBEHb: YUEOHHK: B 2 4acTAX; 3-¢ U3JaHue,
nepepadoranHoe Bunenkun H.S., XKoxos B.1., YecnokoB A.C. u ap.
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenney, 2023

* Martematuka: 6-i1 kjnacc: 0a30BbIil YPOBEHb: YUEOHUK: B 2 4acCTAX; 3-€ U3/IaHUE,
nepepadoranHoe Bunenkun H. 4., XKoxoB B.1., YecnokoB A.C. u 1p.
AxkrmmonepHoe obmectBo «M3aarenberBo «lIpocsemenuey, 2023

» Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe Maxkaperues FO.H., Munmtok H.I'., Hemikos K.W. u ap.; mox
penakiueit TemsikoBckoro C.A. AkinoHnepHoe o01ectBo «M3aaTenbeTBo
«IIpocsemenue»

* MaTtemaruka. Anredpa: 8- kitacc: 6a30BbIl ypOBEHB: yUeOHUK; 16-¢ u3nanue,
nepepadoranHoe MaxkaperueB F0.H., Munarok H.I'., HemkoB K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi YpOBEeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakiueit TemsikoBckoro C.A. AxnnonepHoe o6miecTBo «M3naTenbcTBO
«IIpocsemenue»

* Maremaruka. BeposTHOCTb U cTaTUCTHKA: 7 - 9-€ Kacchl: 0a30BbI YPOBEHbD:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breiconkuit N.P., Smenko W.B.; non
penakiueit SAmenko N.B. AkunonepHoe o6iiecTBo «M31aTenbcTBo
«IIpocsemenue»

» Maremartuka. ['eomerpus: 7 - 9-e kitaccel: 6a30BbIN YPOBEHB: yueOHUK; 14-¢



usnanue, nepepadoranHoe Aranacsia JI.C., byty3os B.®., Kagomies C.b. u mp.
AxkmmonepHoe obuectBo «M3aarenbctBo «lIpocBemienne»
METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
e MaremMaruka: 5 - 6-e Kjacchl: 0a30BbIM YPOBEHB : METOJIMYECKOE TOCOOUE K
IpEeIMETHON JUHUHU Y4eOHUKOB 1o matemaTtuke H.S1.Bunenkuna, B.1.
’Koxosa, A.C. UecHokoBa U JIp. - 2-¢ u31., cTep. - Mocksa : [Ipocsernienue,

2023. - 76 c.

e Maremartuka. Anredpa: 7-9-e kiacchl: 0a30BbIi YPOBEHb: METOJIUYECKOE
ncobue K npeaMeTHo nHun yueOnukoB 1o anredpe FO. H. Maxkapreiuesa,
H. I'. Munmiok, K. 1. HemkoBa u np./ - 2-¢ u31., crep. — Mocksa:
[Ipocsemwenne, 2023. — 54 c.

e Maremartuka. ['eomeTpus: 7-9-¢ kitacchl: 6a30BbIM YPOBEHB: METOIUUECKOE
ncobue K mpeaMeTHoM naun yaeOuukoB no reometpuu JI. C. AtanacsiHa,
B. ®@. byry3osa, C. b. Kagomuepa u ap./ - 2-¢ uza., ctep. — Mockaa:
[Ipocsemenne, 2023. — 48 c.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

bu6mmoreka IJOK









