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IMosicuuTeILHAS 3aIMCKA

[Iporpamma mo Maremaruke s oOydaromuxcs 5—9 KiaccoB paspaboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme 1o MaTeMaTUKE YYTEHbI MJIEU U MOJOXKEHUS KOHLENIHUHU pa3BUTUS
MaTeMaTndeckoro oopasoBanus B Poccuiickoit denepanumn.

5 KJIACC

HartypaJbHble 4ynucCiIa U HYJIb

Hatypanbnoe uncno. Psang HarypansHbix uncen. Yucno 0. M3o0paxkeHne HaTypallbHbBIX
YuCcesl TOYKaMH Ha KOOPJAMHATHOM (YMCIIOBOM ) TIPSIMO.

ITo3unmoHHas cucrema cuuciaeHus. PUMckas Hymepanus Kak IPUMEp HENO3ULIMOHHON
CUCTEMBI CUHCIICHU. [lecsaTuuHas cucTeMa CYUCIICHUS.

CpaBHEHHE HATypalbHBIX UYHCEN, CpaBHEHHE HATypalbHBIX uncen ¢ HynéM. CrocoObl
cpaBHeHHsA. OKpyTJIEHHE HaTypaJIbHbIX YUCEIL.

CrnoxxeHue HaTypajbHBIX YHCEN, CBOMCTBO HYyJS INpU CIOKEHWU. BpluuTaHue Kax
neiictBue, 0OpaTHOE CIOXKEHUI0. Y MHOKEHUE HaTypallbHBIX YUCENl, CBOMCTBA HYJS U €IMHULIBI
Ipu YMHOXXeHUU. JleneHue kak JeiicTBUE, 0OpaTHOE YMHOXKEHHIO0. KOMIIOHEHTHI AeMCTBUIA,
cBs3b Mexy HuMmU. [IpoBepka pesynbTaTta apudmernueckoro neicraus. IlepemecturensHoe u
COYeTaTEJIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHHUS, PAclpeiesUTeIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanne OykB uisi 0003HAYCHHS HEM3BECTHOTO KOMIIOHEHTA M 3aIllUCH CBOWCTB
apupMETHYECKHUX JEHCTBUMN.

JlenuTenu v KpaTHbIE YKCIIa, Pa3JIoKeHUE Ha MHOXUTENU. [IpocTeie U cocTaBHbIE YncIia.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHbIM IIOKa3aTeleM. 3alKCh 4WciIa B BHUJE CYMMBI DPa3psaHbIX
CJIaracMsIX.

UucnoBoe BbIpakeHHE. BBIYKMCIIEHHE 3HA4YEHUM YHCIOBBIX BBIPAKEHUW, IOPAIOK
BBINIOJHEHUS  AciicTBui. lcmosnp3oBaHuMe IIpM  BBIUMCICHMSX IMEPEMECTUTEIBHOTO U
COYETATEeJIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpelelIUTEeIbHOr0 CBOMCTBA
YMHOXEHHUS.

JApoon
[IpencraBnenue o 1podbu Kak crocode 3anmucu 4yacTu BeaudruHbl. OOBIKHOBEHHBIE TPOOH.

[TpaBuibHbBIE M HeNIpaBUIIbHBIE 1poOH. CMmeaHHas ApoOk, IpeAcTaBlIeHne CMEIaHHOH 1podH B
BUJI€ HENPaBUJIBHOM JpoOM W BBbIIEICHHE ILEJOM YacTH 4YMciIa U3 HENPaBHIBHON ApoOu.
N300paxkenue qpoOeit ToukaMu Ha 4yuciIoBOi npsiMmoi. OcHOBHOE cBOMCTBO ApoOu. CokpalieHue
npobeit. [TpuBenenue apodu Kk HOBOMY 3HamMeHaTe 0. CpaBHEHHE IPOOE.

CrnoxeHue M BblUMTaHHE JpoOell. YMHOKeHHe U JAeleHue ApoOel, B3aMMHOOOpaTHbBIE
npobu. HaxoxaeHne yacTu LEn0ro U 1eJIoro 1Mo ero 4acTH.

Hecartuunas 3anuck apoOeit. IlpeacraBneHune  necaTHYHOM  ApoOM B BHJE
00bIKHOBEeHHOU. M300paxeHne necaTHYHbIX ApoOeil ToukaMH Ha 4YucioBoi nmpsimoid. CpaBHeHUE
JECATUYHBIX ApoOeii.

Apudpmernueckue OEHCTBUS C JECATHUHBIMH Jpo0siMu. OKpyrieHHe IecITUYHBIX
Ipooeii.

Pelenue TekcTOBBIX 33124

Pemenne TekcToBBIX 3amad apudMeTHuecKuM criocobom. PemieHune nmormueckux 3aad.
Pemenue 3amay nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Vcmonp3oBaHMe MPH PEIICHUH 3a7a4
TaOIUI] U CXEM.

Pemenue 3amau, conepkalMxX 3aBUCUMOCTH, CBS3BIBAIOIIUME BEJIIMYUHBL: CKOPOCTb,
BpeMSI, paCCTOHHI/Ie, OEeHa, KOJIHM4YCCTBO, CTOMMOCTbD. E}II/IHI/II_[I)I I/I3MepeHI/I${I MacCcChI, O6T)éMa,
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IIEHbI, PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXIYy C€IWHUIIAMH HW3MEPCHHS Kaxaou
BEJIMYUHEL.

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBieHne qaHHBIX B BUJIE TAOJIUII, CTOJIOYATHIX TUATPAMM.

Haruasignasi reomerpust

Harnsnueie npeacraBnenus o ¢urypax Ha IUIOCKOCTU: TOYKa, MpsMas, OTPE3OK, JIyd,
yroji, JIOMaHas, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsmoi, ocTpelii, Tynoun u
Pa3BEPHYTHIN YIJIBL.

JUinHa OTpe3Ka, METpUYECKHEe €AUHMIBI JUIMHBL. JlIMHa JIOMaHOH, NepuUMeETp
MHOTOyToJIbHUKA. MI3MepeHne 1 NOCTPOEHUE YIJIOB C IOMOIIbIO TPAHCIIOPTUPA.

Harnsinuaeie npencraBinenns o purypax Ha MiIOCKOCTH: MHOTOYTOJIBHUK, IPSMOYTOJIbHUK,
KBaJIpaT, TPEYTrOJIbHUK, O paBEHCTBE (QUTYD.

N3o6paxenune Guryp, B TOM yncie Ha kieryaroil Oymare. Iloctpoenne koHpUrypanui
W3 4YacTedl NpsMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOW M KierdaTol Oymare. lMcmonb3oBanue
CBOICTB CTOPOH U YIJIOB PSMOYIOJIbHUKA, KBaJIpaTa.

[Inomane npsAMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 IIPSIMOYTOJIbHUKOB, B
TOM 4Hcie Guryp, n300pakEHHBIX Ha KieT4aToi Oymare. EQMHUIIBI N3MEpEeHUs TUTOIA/IH.

Harnsguele npencrtaBieHds O  MPOCTPAHCTBEHHBIX — (UTypax: MPSMOYTOJIbHBIN
napajuienenunesn, Ky0, MHOTOrpaHHuKd. M3o0pakeHue MNpocTEHIIMX MHOIOIPAHHUKOB.
Pa3éprku kyba u mapamienenunena. Co3gaHue Mojieneil MHOTOTpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAIIOB).

O06BEM PSIMOYTOJIBHOTO Napajuieenunea, Kyoa. Enunuier namMepeHus oobeéma.

6 KJIACC

HarypanbHble ynciia

ApudmeTndeckne IEHCTBUS ¢ MHOTO3HAYHBIMH HATYPAJIbHBIMH YHCIaMH. YUCIIOBBIC
BBIpQXEHHS, TOPSAOK JEHCTBUM, UCHOIb30BaHUE CKOOOK. VMcronb30BaHME MPH BBIYUCICHHIX
MEPEMECTUTEHHOTO U COYETATEIIBHOTO CBOMCTB CIIOKEHUSI U YMHOXXEHUS, PACIIPEACIIUTEILHOTO
CBOMCTBA YMHOXeHUS. OKpYyTriIeHUue HaTypalbHbIX YUCEN.

Jlenutenu U KpaTHbIC YUCIa, HAHMOONBIIMK OOUIMN JENUTENb U HauMEHbIee oOIiee
KpaTHoe. J{enuMocTh CyMMBI U TIpou3BeeHUs. [lenenne ¢ ocTaTKoM.

JApoon
OObIKHOBEHHAas1 poOb, OCHOBHOE CBOMCTBO J1po0u, cokpaieHue apoOei. CpaBHEHUE U

yrnopsounBaHue Jpobei. Perenue 3aau Ha HaXOXKJEHHME YACTHU OT IIEJIOTO M ILIEJIOro IO €ro
yacTu. [IpoOHOe Ymcio Kak pe3ynabTar neneHus. [IpenctaBineHue NecATUUHOW ApoOU B BHUJEC
OOBIKHOBEHHOM JpoOM ¥ BO3MOXKHOCTb IPEJICTaBICHHs OOBIKHOBEHHOH Jpobu B BHIE
JnecsITUUHOM. JlecaTuuHble ApoOU U MeTpUYecKas cUcTeMa Mep. ApupMeTHuecKkue AeUCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMHU M JIECITUYHBIMH JPOOSIMHU.

OtHomenue. [lenenue B naHHOM oOTHowmeHuH. Macmrad, nponopuus. Ilpumenenue
IIPONOPLUI NPU PELIEHUH 3a/1a4.

[TonsiTue mponieHTa. Briuucienre npouenTa oT BEIMYKUHbBI U BETUYUHBI 110 €€ MPOLEHTY.
BripaxkeHne NpoIEHTOB JNECATHMYHBIMU JApoOsiMu. PerneHue 3agay Ha MpoOLEHTHL. BelpakeHue
OTHOIICHUSI BETUYMH B MTPOLIEHTAX.

Ilosi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCIA

[lonoxxurenpHple W oTpuuarenbHble uucna. llemple uwwncna. Mopgyns  yucna,
reoMeTpuueckas HHTepHperanuss Monayias uucia. M3oOpaxeHue uucen Ha KOOPIWHATHOU
npsamoil. YucnoBele npomexyTku. CpaBHeHue uucen. Apudmernyeckue JeHCTBUA C
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.
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[IpsimoyronbHasi cuctemMa KOOpJIMHAT Ha TUIOCKOCTH. KoopAMHATHI TOUKHM Ha TUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek u GUryp Ha KOOPAMHATHOMN IIIOCKOCTH.

BykBeHHbIe BbIpakeHUsI

[Ipumenenue OyKB JJIs1 3aITMCU MaTEMaTUYECKUX BBIPAXKCHUH U TIpeaiokeHnii. CBoricTBa
apudMeTHuecKuX JIeHcTBUiA. ByKkBeHHBIE BBIpaXEHUS M YHCIIOBBIC IMOJCTAHOBKU. ByKBEeHHBIE
paBEHCTBa, HAXOXKJIEHUE HEU3BECTHOrO KoMmIoHeHTa. Dopmyibl, (Gopmysbl NepuMmeTpa u
TUIOINAAM MIPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa napaiienenunena u Kyoa.

Pelenne TeKCTOBBIX 337124

Pemenne TekcToBBIX 3a7a4 apuMETHUECKUM criocoOoM. PelmeHne jmornyeckux 3ajiad.
Pemenue 3a1ay mepeGOpoOM BCeX BOSMOKHBIX BAPUAHTOB.

Pemienne 3amau, comepxkamux 3aBUCUMOCTH, CBSA3BIBAIONIMX BEJIUYUHBI: CKOPOCT,
BpEeMs, PACCTOSIHHE, I[€Ha, KOJIWYECTBO, CTOUMOCTH, IPOHM3BOJUTEIBHOCTh, BPEMs, OO0BEM
paboTbl. EnuHUIIBI M3MEpPEHUs: MacChl, CTOUMOCTH, PAcCTOSIHUS, BPEeMEHHU, CKOpocTH. CBsi3b
MEXy STUHULIAMHA U3MEPEHUS KaKI0N BETUYHHBI.

Pemienue 3amay, CBS3aHHBIX C OTHOIICHUEM, MPOINOPIUOHAIBHOCTBIO BEJIMYHH,
MPOIIEHTaMH; PEIICHHE OCHOBHBIX 33J]1a4 Ha APOOU U TIPOIICHTEHI.

OneHka 1 IpUKKUIKa, OKpyTieHue pe3yiabTata. CocraBieHue OyKBEHHBIX BBHIPAKEHUH 10
YCIJIOBHIO 33J1a4H.

[IpencraBineHue JaHHBIX C MOMOIIBIO Tabmuil u auarpamMm. CroyioyaThie JaHarpaMMBbI:
YTEHUE U TOCTpoeHUE. YTeHne KpyroBheIX Iuarpamm.

Harasignasi reomerpust

Harnsnnele npencrtaBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, IOMaHasi, MHOIOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHOe pacnosiokeHHe JABYX IPSAMBIX Ha IUIOCKOCTH, IapajulelbHbIE IIPSMBIE,
NEepIEeHIUKYIIApHbIe MpsiMble. V3MepeHue paccTOsIHUM: MEXIy ABYMs TOYKaMHU, OT TOYKH J10
IPSIMOM, IJIMHA MAapUIpyTa Ha KBaJIpaTHOM CETKE.

N3mepenue u mocTtpoeHue YrioB C MOMOIIbIO TpaHCHOPTUpPA. BUIbl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYrOJbHBIN, TYMOYrONbHbBIH, paBHOOEIPEHHBIN, PaBHOCTOPOHHUI.
UeTbIpE€XyroibHUK, IPUMEPBI YETHIPEXYTOIbHUKOB. [IpsIMOYTroIbHUK, KBaJpaT: UCIIOJIb30BaHNE
CBOWCTB CTOPOH, YIJIOB, AuaroHaieil. Mzo0pakeHue reomMeTpruueckux (GUryp Ha HeTMHOBAaHHOU
OyMmare c MCNOJNb30BAaHUEM LMPKYIs, JIMHEHKH, yrojibHHWKa, TpaHcnopTtupa. Iloctpoenus Ha
KJIeT4aToil Oymare.

[lepumerp MHoOroyroiapHuka. IloHsTHe miom@aan QUIypbl, €IUHULBI HU3MEPEHHUS
wiomaau. [Mpubnmxénnoe u3MepeHue IUIOMmMaAI (GUIyp, B TOM 4YHCIE€ HAa KBAaJPaTHOW CETKe.
[TpubmmxE€HHOE U3MEpPEHNE ATMHBI OKPYKHOCTH, TUIOIIAIU KpyTa.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBAas U 3€pKajibHasi CAMMETPUHU.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsinaele mpencTaBieHUs O NPOCTPAHCTBEHHBIX (Urypax: mapasienenunesn, Kyo,
npusMa, nupaMuja, KOHyc, HWIHHIAP, map u chepa. M3o0pakeHne mpocTpaHCTBEHHBIX (QUTYP.
[Ipumepel  pa3BEPTOK MHOTOTPaHHMKOB, LMIWHApa U KoHyca. Coznmanue Mopenen
MPOCTPAHCTBEHHBIX (UTYp (M3 Oymaru, MpoBOJIOKH, MJIACTHIIMHA U IPYTHUX MaTEpUaJIOB).

[Tonstne o00BEMa, eauHHUIBI U3MepeHUs o00béma. OOBEM  MNPSAMOYTOJIHLHOTO
napajuiesenumnesaa, Kyoa.
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7 KJIACC («AJITEBPAY)

Yucsaa v BbIYUCIEHUSA

Panmonansubie yncna. CpaBHEHHE, YNMOPSIOYMBAHUE M apUPMETHYCCKHE ICHCTBHS C
palMOHAIBHBIMU YKcIaMu. YucioBas npsamas, MOAYJb YKCa.

Crenensb ¢ HaTYpaJIbHBIM MTOKA3aTEJIEM U €€ CBOMCTBA. 3alMCh YUCIIA B IECITHUHON

MMO3UIIMOHHOM CUCTEME CUMCIICHHUS.

Pemenne TekcTOBBIX 3a/ad apudmeTnueckuM criocobom. Pemenne 3amad U3 peanbHOM
MPaKTUKH Ha YacTH, Ha JIpOOH, Ha MPOIECHTHI, MPUMEHEHHWE OTHOIIECHWH W TPOIOPIHUN MpHU
peIIeHnH 3a1a4, PelIeHUe 3a/1a4 Ha IBHKEHHUE, paboTy, TOKYIIKH, HAJIOTH.

Hemnumocts nenbix yuceil. CBOMCTBA ASIUMOCTH.

[Ipocteie u cocTaBHbIe uKciia. YeTHbIE U HeUeTHBIC yncia. [Ipusnaku nenuMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTMMOCTH CYMMBbI M ITPOU3BEACHUS LEIbIX YUCET MPU PEIICHUU
3a/1a4 C MPAKTUYECKUM COJCP>KAHUEM.

HaunGonpimmii o01mumii 1euTenh 1 HauMEeHbIIee o01ee KpaTHOE JIBYX YHCEI.

B3aumno npocteie yncna. Anroput™ EBknnna.

Jlenenue ¢ octaTkoM. ApudMeTHUECKHE OTlepalliy Hajl OCTaTKaMH.

AsredOpanyeckue BbIpasKeHMsI

BoipakeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAXKEHUs C NepeMeHHbIMU. [IpencraBieHue
3aBUCUMOCTH MEX]ly BEJIMUYMHAMHU B BUJE (YOPMYJIbL.

ToxnmectBo.  TokmecTBeHHbIE  MPeoOpa3OBaHHs  aNreOpandecKuX  BBIPAKCHHU.
Jloka3aTesbCcTBO TOXKAECTB.

Opnowiensl. OqHOwWwIEeH cTaHAapTHOro Buja. CTeneHb OAHOWICHA.

MHuorounensl. MHorowieH cranzaptHoro Buja. CreneHb MHorowieHa. ClloXKeHHE,
BbIUWTAaHUE, YMHOXXEHHME M JeJIeHHe MHorowieHoB. lIpeoOpazoBaHue 1Leaoro BBIpAKEHUS B
MHorouieH. Kopau MHorousiena.

@opMysbl COKPAILIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMbl M KBaJpaT pPa3HOCTU ABYX
BbIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBIpQKEHHUH, Pa3HOCTb KBAJApaTOB JBYX
BBIPQXEHHM, NMPOU3BEACHUE PAa3HOCTH U CyMMBbI JBYX BBIpAaXXEHHI, cyMMa M pa3HOCTh KyOOB
JBYX BBIPaKECHUH.

Pa3noxxeHre MHOrouleHa Ha MHOXXUTEIH. BbiHeceHHe oOLIero MHOXKHTENS 32 CKOOKH.
Meton rpynnupoBKu

YpaBHeHHS U HEPABEHCTBA

VYpaBuenue ¢ onHo nepemenHoil. Kopenb ypaBHeHus. CBOWCTBa ypaBHEHUN C OJHOU
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUH. YpaBHEHHE KaK MaTeMaTH4YecKas MOJECIb PEallbHOU
CUTYaLVH.

JInneliHOE ypaBHEHHME C OJHOM NEpeMEHHOW. UHMCIIO KOpHEH JIMHEHHOIO ypaBHEHMS.
Pemienne TEKCTOBBIX 3aJady C MOMOIIBIO JIMHEHMHBIX ypaBHEHWH. JIMHENHHOE YypaBHEHUE,
COZIepaKAILICe 3HAK MOJYJIA.

VYpaBHeHHe ¢ JByMs [EepeMEHHBbIMU. ['papuk JIMHEHMHOro YypaBHEHUS C JBYMS
nepeMeHHbIMH. CHCTEMBI JINHEHHBIX ypaBHEHUH ¢ JABYMS MepeMeHHbIMU. I paduueckuii meton
pELICHUs] CUCTEMBI JIMHEHHBIX YPAaBHEHH C IByMsI IEPEMEHHBIMU. PerieHne cuctem JIMHEWHBIX
YPaBHEHUH C ABYMs NEPEMEHHBIMM METOJOM IOJCTAaHOBKHM M METOAOM ciokeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHUU C JBYMS IEPEMEHHBIMH KaK MOJIEIb PEAIbHOW CUTYAlLUH.

DOyHKIUT
Koopaunara Toukn Ha mpsmol. YucioBele NpoMEXYTKH. PaccrosiHue Mexay IByMs
TOYKaMHU KOOPJAMHATHON ITPSIMOM.
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[IpssMmoyronpHast cuctemMa KoopauHat. AOCIcca U OpJuHaTa TOYKA Ha KOOPJAMHATHOU
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMmynaMu. YrteHue TpadUKOB PpeaNTbHBIX
3aBUCUMOCTEM.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MeXy BenndnHamu. [lonsatie ¢pynkunu. OyHKIUs KaK
MaTeMaTHyYecKasi MOJEb pealibHOro mpouecca. O6macTh omnpeneneHuss U 001acTh 3HAUYCHHUH
¢ynkunu. Crioco0s! 3ananus Gpyakmuu. I'paduk pynkuuun. [ToHsATHS MakCUMyMa U MHHUMYMa,
BO3PaCTaHMs U YObIBAaHUS Ha IIpUMEpPax peabHbIX 3aBUCUMOCTEH.

JIuneiinast GpyHkius, ee cBoiictBa. I'paduk nuneitnoit pynkuuu. I'paduk pyaxmum y =
[x|. Kycouno-3aganubie GpyHKIUH.

7 KJIACC (<I'EOMETPHSI» (Hayaia reoMeTpumn))

Hauauna reomerpun

Hcropusi BO3ZHMKHOBEHUS W Pa3BUTHUS TeoMeTpuu. HavanbHble NOHATHS T€OMETPHUH.
Touka, npsmas, oTpe3ok, jyd. [lonstue 06 akcuome, TeopeMe, 10Ka3aTeIbCTBE, OMPEICICHHUH.

B3anmHoe pacnonokeHue To4eK Ha mpsiMoi. M3MepeHue IIIMHBI OTPE3Ka, pacCTOSHUE
MEXIY TOUKaAMHU.

[Tonynnockocts u yros. Buael yrinos. M3mepeHue BennuuH yriioB. BepTukaibHble U
cMexHble yribl. [lapamnenbHble M NEepHEHIUKYISpHbIE TpsiMble. PaccTosHue OT TOYKH 10
npsmoid. buccekrpuca yria.

Jlomanas. Bunabl  nomasbix. JlnumHa  omaHod.  MHoroyrosnsHuku.  Ilepumerp
MHOTOYTOJbHUKA. [IOHATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe peACTaBIEHUS O PAaBEHCTBE PUTYP, UX PACTIOTIOKEHUN, CHMMETPHUH.

IIpocreiimme nocrpoenus. MHCTpyMEHTHI 11 U3MEPEHHUN U IIOCTPOCHUM.

TpeyrojbHukH

Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE, TYNOYTOJIBHBIE,
paBHOOEIpeHHBIE, paBHOCTOPOHHUE. MennaHa, OMCCeKTpHCa M BRICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBblii M BTOpPOW NPU3HAKM PaBEHCTBA TPEYTOJIBHHUKOB.
PaBHOOenpeHHBIE TPEYroJbHUKM W HMX CBOWCTBA. [Ipu3HaK paBHOOEIPEHHOIO TPEYroJIbHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHo1IeHNs MeX 1y CTOPOHAMHU U YIiaMu TpeyrosbHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHCTBO 0 1MHE JTOMaHOM.

Cummetpuunble purypsl. OCHOBHBIE CBOMCTBa oceBoM cuMMeTpuH. [Iprumepsl
CUMMETPUH B OKPYKAIOIIEM MUPE.

IMapannensHbie npsiMmbie. CyMMa YIji0B MHOTOYTOJIbHUKA

[TapannenbHOCTb NPSAMBIX, ICTOPUUYECKNE CBEACHMS O TIocTyaTe EBknnia u o ponu
JloGaueBCcKOro B OTKPBITUM HEEBKJIMI0BOM reoMerpuu. CBONCTBA M MPU3HAKH MApaJJIEIbHbBIX
npsimblx. CyMMa yrjoB TpeyrojbHUKAa. BHemHue yrisl TpeyronbHuka. CymMma BHYTPEHHHX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEITHUX YTJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHbIE TPEYT0J1bHUKH

IIpu3Haky paBeHCTBa NMPSMOYIOJIbHBIX TPEYrOJbHUKOB. llepnenaukynsp M HakIOHHas.
CBONCTBO Me€IMaHbl MPSIMOYIOJBHOTO TPEYIOJbHHKA, IPOBEIECHHOM K THIIOTEHY3E.
ITpstMOyTONBHBIN TPEYToJIbHUK € yriaoM B 30°.

Okpy:KHOCTH
[ToHATHA OKPYXHOCTH M Kpyra. DJIEMEHThl OKPYKHOCTH M Kpyra: LEHTp, paauyc, AUameTp,
XOopHa, UX CBOWCTBA. B3auMHOE pacmonioskeHne OKpYKHOCTH U nipsiMoit. KacaTtenbHas u cexymas
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K OKpYyXHOCTH. OKpYy>XKHOCTb, BIHCaHHas B yroi. lIpocreiiime mOCTpOEHUS C MOMOIIBIO
LUPKYJIS U JINHEUKU.

I'eomeTpuueckune MmecTa TOYEK

Ilonatne o reoMeTpuyeckoM Mecte ToueK. [Ipumepsl reoMeTpuYecKMX MECT TOYEK Ha
IUIOCKOCTH. buccekTpuca yria u cepeIuHHbIA NEPIEHIUKYIApP K OTPE3Ky KaK reOMETpUUYECKue
MecTa Toyek. OnucaHHas OKPYKHOCTh TPEYrOJIbHHUKA, €€ LIEHTP. MeToJl TeOMETpUYECKUX MECT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3ajau.

ITocTpoeHust ¢ MOMOLIBIO HUPKYJIA H JTHHEHKH
Hcropuueckue ceneHus. OOOCHOBaHUS MPOCTEHINMX MOCTPOCHUHM, ATallbl 3aJauyd Ha
IIOCTPOEHUs, PELICHNE 3a1a4 Ha IIOCTPOECHUE LHUPKYJIEM U JIMHEUKOM.

7 KJIIACC («<BEPOSITHOCTb U CTATUCTHUKA»)

IIpencraBnenue NaHHBIX B BHJE TaOiul, Auarpamm, rpadukoB. 3aroyiHeHHe TaOuL,
YTEHUE U MOCTPOCHHUE JUArpaMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYTOBBIX). UTeHHE rpauKoB
peanbHbIX IMpolieccoB. V3pnedeHne MHPOpPMALUU U3 JUarpaMM M TaOJML, UCIOJIb30BaHUE U
MHTEpIIpeTalysl JaHHBIX.

OmnwucarenbHas CTaTUCTHKA: cpeiHee apupMeTHYeCKoe, MelaHa, pa3mMax, HauboJblIee U
HauMEHbIIIEE 3HAYCHMs, KBapTWUJIU, CpPEJAHEE TapMOHMYECKOE, CpEeAHEEe TapMOHUYECKOE
YHCJIOBBIX JIaHHBIX.

[IpuMmepsl cnydallHOM M3MEHYMBOCTH IIPU H3MEPEHMSX, B MACCOBOM IIPOM3BOJICTBE,
TEHJECHIMM U CilydaiiHble KoJIeOaHus, TPYNIHMPOBKA JaHHBIX, IPEICTABICHHE CIIydailHOU
M3MEHYMBOCTHU C IIOMOIIIBIO IarpaMM, 4acTOThl 3HAYEHUH, CTATUCTUYECKAs! YCTONYHUBOCTD.

I'pad, Bepmmna, pebpo. Crenenp BepmMHBL. Yucio pebep U cCymMmapHas CTENEHb
BepmuH. [lonsitie o cBsa3HbIX rpadax. [lytu B rpadax. Lemn n muknsr. O6xon rpada (siinepos
nyTh). [Tonsatue 06 opuenTupoBanHoM rpade. Pemenue 3a1au ¢ nomousio rpagos.

VYTBepkaeHuss M BbICKa3blBaHMs. OTpHUIIAHME YTBEPXKACHUS, YCIOBHBIE YTBEP)KICHUS,
o0OpaTHbIE U PAaBHOCUJIbHBIE YTBEP:KJIEHHs, HEOOXOIUMBIE U JIOCTaTOYHBIE YCIIOBUS, CBOWCTBA U
npusHaku. [[poTuBoONONOKHBIE YTBEPKIEHUS, 10KAa3aTEIbCTBA OT IPOTUBHOTO.

CrayvaliHplii SKCHEpuUMEHT (OMBIT) M ciydaiiHoe coOblTHe. BeposiTHocTh M yacToTa
CIIy4aifHOTrO coObITHS. POJIb MalOBEpOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPHUPOJIE
U B 001IIeCTBE.

8 KIIACC («AJITEBPAY)

Yuciia 1 BBIYHCICHUSA

KBanpatusle kopHU. ApupMeTHUECKUI KBaJIpaTHBI KOpeHb U ero cBoiicTBa. [lonsTue
VPpalMOHAIBHOrO 4ncia. [ledcTBus ¢ uppanuoHanbHbIMH uuciaMu. CBOWCTBa NEHCTBUH €
UppalMoOHAIBbHBIMU yKciiaMu. CpaBHEHHE HPPALlMOHATIBHBIX YHCET.

IIpencraBineHuss O pacIIMPEHUAX YHUCIOBBIX MHOKECTB. MHOXECTBa HATypaJIbHBIX,
LEJIbIX, PALIMOHAJIBHBIX, JEMCTBUTEIBHBIX uncen. CpaBHEHUE YKcell. YHCITOBbIE POMEKYTKHU.

HeiictBust ¢ ocratkamu. OcrtaTku creneHedl. lIpuMeHeHuMe OCTaTKOB K PEIIEHUIO
YPAaBHEHUH B LEJBIX YMCIIAX U TEKCTOBBIX 3a7ad.

PazMepbl 0OBEKTOB OKpYKAIOIIET0 MHUPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKArOIIEM
mupe. CTaHJapTHBIA BUJT YUCIIA.

AJiredpanyeckue BbIpaKeHUs

Anrebpanueckas 1poob. JlomycTuMble 3Ha4eHUsI IEPEMEHHBIX B JPOOHO-pallMOHATBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoil 1podu. CinoxeHue, BBlYUTaHuEe, YMHOKEHHE
U JlelieHue anredpandeckux apodeit. Briaenenue nenoii yactu anredpandeckoi 1poou.

[okymeHT co3aaH B anekTpoHHown copme. Ne 03-03/60 ot 23.01.2026. UcnonHuTens: MapunxmHa M.B.
Ctpanuua 10 n3 34. CtpaHuua cosgaHa: 22.01.2026 09:36



PanmoHanbHble  BbIpaXeHHsA.  TOXAECTBEHHblE MpPeoOpa3oBaHMs  PalMOHAIBHBIX
BBIPAKCHU.

JlonycTHMbIE 3HAU€HMsI MEPEMEHHBIX B BBIPAXKEHUAX, COJEpXKAILUX apUPMETHUYECKHUe
KBaJpaTHble  KOpPHM. TOXIeCTBEHHblE  IpeoOpa3oBaHMUsl  BBIPAXKEHHUH,  COJEpIKalIUX
apudMeTHUeCKue KBaJpaTHbIE KOPHHU.

Crenenp ¢ IenbIM IOKa3aTeneM M ee cBoiictBa. IIpeoOpa3zoBaHue BbIpaskeHUH,
COJIEPKalINX CTCIICHH.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHenue. dopmyna KOpHEH KBaapaTHOro ypasHeHus. KoimuecTBo
JICUCTBUTENIbHBIX KOpPHEH KBajpaTHOro ypaBHeHMs. Teopema Buera. YpaBHeHHUs, CBOAUMBIE K
JUHEMHBIM ypaBHEHUSM WIM K KBaJpaTHbIM ypaBHEHUsM. KBajapaTHoe ypaBHEHHE C
napaMeTpoM. PereHne TeKCTOBBIX 3a7jad ¢ IIOMOILBIO KBAJPAaTHBIX yPaBHEHUM.

JlpoOHO-panmoHanbHble  ypaBHEHHs. Pemenune apoOHO-pallMOHATIBHBIX YpPaBHEHHIA.
Pemenne TEKCTOBBIX 3aJad € MOMOLIbIO JIPOOHO-pallMOHAIBHBIX ypaBHEHMH. ['paduyeckas
MHTEPIIPETALNS] YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBencrBo ¢ mnepemenHoil. Crtporue u Hectporue HepaBeHCTBA. ClOXeHHE WU
YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHMBaHUE 3HAYCHUS BbIpaXeHMs. JloKa3aTeiabCTBO
HEPaBEHCTB.

[lonsiTie O pelleHMH HEpaBEHCTBA C OJHOM IIE€PEMEHHON. MHOXECTBO pelleHui
HEpaBeHCTBA. PaBHOCWIIbHBIE HEPAaBEHCTBA.

JIuHeliHOE HEpaBEHCTBO C OIHOW IEPEMEHHONM M MHOXECTBA €ro pemeHuil. Pemenue
JIMHENHBIX HEPABEHCTB C OJJHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJHOW IIEpeMEHHON. PenieHne TEKCTOBBIX 3a/1a4 C IOMOLIBIO JTMHEUHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOYyHKIUH

OO6nacTp omnpeneneHuss 1 MHOXKECTBO 3HaueHUi QyHkuu. CriocoOb! 3a1aHus (yHKIUH.
I'paduk ¢pynkiuu. Yrenue cBoiicTB pyHKUMU 1o ee rpaduky. IIpumepsl rpadukoB QyHKIMH,
OTpa)KAIOIIKX PeaTbHBIE MPOLIECCHI.

Jluneinas ~ Qynkus.  OyHKIMHU,  ONUCHIBAIOIIME  MPAMYHO W OOpaTHYIO
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, X TPa(UKH.

Oynkmn y = ax?, y = x>+b, y = x°, y=[x|, y=\x, y=k/x. Kycouno-3aannbie yHKIHIH.

8 KIIACC («TEOMETPMUSI»)

YerbipexyroJabHUKH

[TapannenorpamMM, ero mHpu3Haku M cBoicTBa. [IpsAMoyroiabHHK, pomO, KBajapar, HX
npusHaku U cBoicTBa. Tpanenus. PaBHOOenpeHHass Tpamenusi, €€ CBOWCTBA M IPHU3HAKU.
[TpstmoyronbHast Tpaneuus. CpeaHss JIMHUS TpareLuy.

Cpennsia nuHUSA TpeyrojpHHKA. MeTos yABOEHUs MeAuaHbl TPEYroyibHUKA. Teopema o
[IEPECCUCHUH MEIMAH TPEYTrOJIbHUKA.

Teopema ®@aneca, TeopemMa 0 NMPONOPLHOHANBHBIX OTpe3kax. Teopema BapuuboHa Ui
IIPOU3BOJILHOI'O YETHIPEXYT OJIbHUKA.

LleHnTpanbHO-CHUMMETPUYHBIE (DUTYPHI.

IHoxooOue
[Tonobue TpeyronbHUKOB, kodhduirent noaodus. [IpusHaku mogo0ust TPEyroJIbHUKOB.
[TpuMmeHeHre T10100US TIPH PEIICHUH T€OMETPHUSCKUX M MPAKTHICCKUX 3a]1ad.
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Ilnomann

[MonsTe o tuomamu. CBolicTBa Mmomaneil reomerpudeckux ¢uryp. IIpocreitmme
dbopMyInbl Ui MJIOLIAAM TPEYTOJIbHMKA, Mapaienorpamma, pomba u Tpaneuuu. [lnomanu
no00HbIX (puryp. OTHOIIEHHE MIIOMIACH TPEYTrOJIbHUKOB.

Teopema Ilngaropa
Teopema Iludaropa. Ilpumenenune teopems! Iludaropa npu pemeHUH MPAKTHYECKUX
3aja4.

DJIeMeHThI TPUTOHOMETPUH

Cunyc, KOCMHYC, TAaHT€HC U KOTaHI€HC OCTPOro YIja MpsIMOYrOJbHOI'O TPEYTrOJIbHUKA.
Tpuronomerpuueckue ¢ynkuuun yrioB B 30° 45° m 60°. IlpomopunoHaidbHBIE OTPE3KH B
IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YTJIbl M YeTBIPEXYTroJIbHUKH, CBA3AHHbIE C OKPY/KHOCTBIO

Brnucannble M LIEHTpAJIBHBIE YIVIBI, YIOJl MEXAY KacaTeIbHON M XOpAOW. YTINIBI MEXAY
XOpAaMM M CEKyIUMMHU. BrnucaHHblE M ONMCAaHHBIE OKPY)KHOCTHM TpPEYTrOJIBHHKA U
YeThIpeXyroJbHUKK. CBONCTBA M TPU3HAKU BIIMCAHHOTO 4YETHIPEXYroJibHUKA. B3aumHoe
pacrioyio’)keHue AByX OKpykHocTed. Kacanue okpyxsocteil. OOmme kacaTeiabHblE K JIBYM
OKPY’KHOCTSIM.

8 KIIACC («BEPOSAITHOCTb U CTATUCTHKA)

MHOXECTBO M TOJAMHOXECTBO. IIpumepbl MHOXKECTB B OKpYyXKalolleM MHUpE.
[lepeceuenne u oObenuHeHue MHOXKeCTB. Jlumarpammbl Oiinepa. YwucioBble MHOXKECTBA.
[TprMepsl MHOKECTB M3 KypCOB anreOpsl U reoMeTpuu. [lepeunciienne 2JIeMEHTOB MHOXKECTB C
MOMOIIBI0 OPraHU30BaHHOTO Tepedopa U TMpaBwia YyMHOXeHUs. Dopmyna BKIOYSHHS-
WCKJTFOUCHHS.

DOnemeHTapHble  coObITHs.  BeposTHocTH — cimydallHBIX — cOObITUH.  OmBITBI €
PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITUSIMU. CiTydaliHbIN BBHIOOD.

N3mepenne paccemBaHMsl YUCIOBOro MaccuBa. /lucnepcusi U cTaHIApTHOE OTKIOHEHUE
yuciaoBoro Habopa. CBoiicTBa AHMCHEpCHH W CTaHAAPTHOTO OTKJIOHEHHs. Jluarpammsl
paccenBaHMsI IByX HaOI01aeMbIX BeMHUnH. JInHEitHAas CBSA3b HA AMarpaMMe PacCeUBaHMS.

HepeBo. JlepeBo ciywaiiHOrO »3KcriepuMeHTa. CBOWCTBAa JEpEBBEB: €AMHCTBEHHOCTh
MyTH, CBA3b MEXKIY YHCIOM BepuIMH U yucioMm pedep. [lonstue o mmockux rpadax. Pemenue
3a/1a4 ¢ MOMOLUIBIO JEPEBHEB.

Jlornueckue coro3bl «M» u «MJIN». CBsi3b MEXy JIOTHYECKUMHU COIO3aMHU U ONEPALMSIMU
HaJ MHOXecTBaMHU. Mcrosib30BaHne JTIOTMUECKUX COI030B B anredpe.

CnyuyaitHple COOBITHS KaK MHOXECTBA JJEMEHTApHBIX CcOObITHiA. [IpOTHBOMOIOXKHBIE
coObITust. Onepanuu Hajg coobITUIMU. DopMyIa clI0XKeHUS BEPOSATHOCTEH.

[IpaBuno yMHOXEHHUSI BEpOSTHOCTEW. YcJoOBHas BeposTHOCTb. I[lpencrtaBienue
CITy4alfHOTO DKCIIEpUMEHTA B BHUjIE JiepeBa. HezaBucuMbie COOBITHS.
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