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COJEPXAHUE OBYYEHMUSA
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7 KVIIACC

Yuciia 1 BLIYUCICHUA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHHWE W apu]MeTHUecKue ICHCTBUS C
paloHaIbHBIMU YKcaaMu. YucioBas npsMasi, MOLYJIb YHACHIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3allUCh YUCIA B JECATUYHOU
MO3ULMOHHOM CHCTEME CUHCIICHMS.

Pemienne TeKCTOBBIX 3a7auy apuMETHUECKHUM criocoOoM. PemieHue 3amad w3 peanbHOU
IIPAKTUKKA Ha 4acTH, HA ApoOM, Ha IMPOLEHTHI, IPUMEHEHUE OTHOLIEHUN W NpONOpLUi NpHU
peLIeHUH 3ajiay, pellieHHe 3a1a4 Ha JBH)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

JennmMocTs nensix yncen. CBOWCTBA AEIUMOCTH.

[Ipocthie u coctaBHbie yncia. YETHbIE W Heu€THBIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUS LIEIBIX YUCEN TIPHU PEIICHUN
3aJa4 ¢ IPAKTUYECKUM COIEPIKAHUEM.

HauOonpmmii oOmmii nenuTens U HauMeHbIlee o0llee KpaTHoe ABYX udMcen. B3aumuo
npoctele yncna. AnroputM EBxinpa.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HaJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BripakeHue ¢ nepeMeHHbIMM. 3HAYEHHE BBIDAKEHUS ¢ NepeMeHHbIMU. lIpencrasienue
3aBHCUMOCTH MEX/1y BETUYNHAMH B BUJE (DOPMYIIBL.

ToxnmectBo.  ToxmecTBeHHBbIE — mpeoOpa3oBaHUs — anreOpamyecKUX  BBIPAKCHHU.
Jloka3aTesbCcTBO TOXKAECTB.

Opnnowienbl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEHb OAHOYICHA.

MHuorounensl. MHorowieH cra"paptHoro Buga. CreneHb MHorowieHa. CroxeHwue,
BbIUWTAaHUE, YMHOXXEHHME M JelieHue MHoroujieHoB. lIpeoOpazoBaHue 1LeIoro BBIpAKEHHS B
MHorouiaeH. Kopau MHorousiena.

@opMynbl COKPAIIEHHOIO YMHOXCHHSA: KBaJApaT CyMMbl U KBaApaT pPAa3HOCTH JBYX
BbIpaXEHHUM, KyO0 CyMMbl W KyO pa3HOCTH JBYX BBIPpa@KEHUMN, Pa3HOCTb KBaJpaToOB JBYX
BBIPQXEHHM, NMPOU3BEACHUE Pa3HOCTU U CYMMBI JIBYX BBIp@XEHHI, cymMMa M pa3HOCTb KyOOB
JBYX BBIPaKECHUHU.

PaznoxeHne MHOrowieHa Ha MHOXXUTENU. BbpIHeceHHe OOIIero MHOXHUTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBoNCTBa ypaBHEHHMH C OJHOU
[EpEMEHHON. PaBHOCUIIBHOCTD ypaBHEHUN. YpaBHEHUE KaK MaTeMaTUYeCKash MOJEIb PEAIbHOU
CUTYAaLVH.

JIuneliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCino KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemienne TEKCTOBBIX 3a7ad C IMOMOLIBIO JIMHEHHBIX ypaBHEHUH. JIuHelHOe ypaBHEHHE,
CoZlepaKalllee 3HAK MOJYJIA.

VYpaBHeHne ¢ JBymMs T1epeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHHS C JBYMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ AByMsl mepeMeHHbIMU. ['paduyeckuii meTos
pELICHUsS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pelenue cucreM JIMHEMHBIX



ypaBHEHUH C JABYMSI NEPEMEHHBIMH METOJOM IOJCTAHOBKM M METOAOM cioxkeHus. Cucrema
JIBYX TUHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU KaK MOJICNb PEaTbHOM CUTYaIUH.

DOyHKUUHA

Koopaunara Touku Ha mpsmol. UucioBele NpoMexyTKu. PaccrosiHue Mexay IByMms
TOYKaMU KOOPJAUHATHOU MPSIMOIA.

[IpsmoyronbHas cuctemMa KoopauHat. AbGcuucca M OpauHATa TOYKM HAa KOOPAMHATHOMN
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMmynamMu. YrteHue TpadUKOB peATbHBIX
3aBUCUMOCTEM.

OyHKIMOHATbHBIE 3aBUCUMOCTH Mexy BennunHamu. [lonstue ¢ynkiun. OyHKIusS Kak
MaTeMaTHuYecKasi MOJIeTb peajbHoro mpouecca. Ob6iacte ompeneneHuss U 00NacTh 3HAYCHHUN
¢ynkuuu. Crioco6s! 3ananus Gpyakiuu. I'paduk ¢pynkuuu. [ToHATHS MakcUMyMa ¥ MUHUMYMa,
BO3pacTaHus U yOBIBaHUS HA MIPUMEpPaxX pealbHbIX 3aBUCUMOCTEH.

Jluneiinas ¢pyukuus, € cBoiicta. I'paduk nuneitHon ¢yukuuu. I'padux Gyukimn y = [X|.
Kycouno-3aanubie GyHKINN.

8 KUIACC

Yuciia ¥ BbIYUCICHUA

KBanparuble kopHH. ApupMETHUYECKUI KBaJpaTHBIM KOpeHb U ero cBoiictBa. llonsTue
UppaluoHaIbHOro uucia. [ledcTBus ¢ uppanuoHanbHbIMM uuciamu. CBoiicTBa JEHCTBUH C
MppalMOHAIbHBIMU yKciiaMi. CpaBHEHHE UPPALMOHAIIBHBIX YHCEIL.

ITpencraBneHus 0 pacCHIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHBIX, LIENbIX,
palMOHAIBHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE yncell. UNCIOBbIE TPOMEKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHeil. IIpuMeHeHHe oOCTaTKOB K PEILEHUIO
YPaBHEHHUH B LIENbIX YUCJIAX U TEKCTOBBIX 3aJad.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
mupe. CTaHJapTHBIN BUJT YKCa.

Auredpanyeckue BbIPaKeHHUs

Anrebpanueckast apoOb. JlomycTUMble 3HaYeHUs MEPEMEHHBIX B JIPOOHO-PALMOHATBHBIX
BeIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoit Apodu. CriokeHue, BEBIMUTaHue, YMHOXKEHUE
U ienieHue anredpanyeckux apodeil. Beinenenue nenoit yactu anredOpanyeckoi apoou.

Pannonanbuble  BbIpakeHUs.  ToXIeCTBEHHblE  MPEOOpa3OBaHUA  PallMOHAIbHBIX
BBIPAKECHUI.

JlonmycTumble 3HAYeHHMsI MEPEMEHHBIX B BBIPAKEHMSIX, COJAEpKAIIUX apudmMeTHueckue
KBaJpaTHble ~ KOpHHM. ToKIecTBEHHblE  INpeoOpa3oBaHUSl  BBIPAKEHUH,  COJAEpIKaIIMX
apu@meTnyecKrue KBaJpaTHbIE KOPHHU.

Crenenp ¢ wnenbIM TMokazaTeneM U e€ cBoiictBa. [IpeoOpa3zoBaHue BBIPAKEHHIH,
COZIepKAIIUX CTEIIECHHU.

YpaBHeHUs1 M HEpaBEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEH KBaJpaTHOrO ypaBHeHMs. KosmuecTBo
JIEHCTBUTEIIBHBIX KOpHEH KBaJIpaTHOro ypaBHeHHs. TeopeMa Buera. YpaBHeHUs, CBOAUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHBIM YypaBHEHUsAM. KBanpaTHoe ypaBHEHHE C
napameTpoM. Pemmenne TeKCTOBBIX 3a/1a4 € IOMOIIbIO KBAJAPATHBIX YPaBHEHUH.

JlpobHO-paniioHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX — ypaBHEHUH.
Pemntenne TeKCTOBBIX 337ay € MOMOLIbIO JIPOOHO-pAllMOHAIBHBIX ypaBHeHMH. ['paduyeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.



Yucnoseie HepaBeHCTBA. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemennoil. Crtporme u HecTporue HepaBeHCTBA. CJOXKEHHUE U
YMHOXXCHHE YHCIIOBbIX HepaBeHCTB. OIlleHMBaHUWE 3HAYEHUs BbIpakeHUs. JlokazaTtenbCcTBO
HEPaBEHCTB.

[lonsiTue 0 penieHUH HEPaBEHCTBA C OJIHOW TMEpPeMEHHOW. MHOXKECTBO pelIeHHI
HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO € OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JIMHENUHBIX HEPABEHCTB C OJIHOM NepeMeHHON. CHCTEeMBbI U COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJIHOHM mepeMeHHOU. Pelmenne TeKCTOBBIX 3aa4 ¢ MOMOLIBIO JIUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKUUHA

Ob6nacTp ompeneneHus ¥ MHOXeCTBO 3HaueHUN ¢GyHkuU. CrnocoObl 3agaHus QyHKIUMN.
I'padux ¢ynknuu. Yrenue cpoiictB pyHkiuu mno e€ rpaduxy. I[Ipumepsr rpaduxoB GyHKIUH,
OTPaXKAIOIIUX PeaIbHbIE TIPOLIECCHI.

Jlunetinas GyHkusa. OyHKINN, ONMCHIBAIOIINE TIPSMYIO U O0OpaTHYIO MPOMOPIIHOHAIBHBIC
3aBHCUMOCTH, UX TPaQUKH.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux cBoiictBa. Kycouro-
3a/laHHbIe QYHKIUU.

9 KUIACC

Yucsia ¥ BbIYUCICHUSA

Kopenp N-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM U eé
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxnecTBeHHble NpPeoOpa3oBaHUS BBIPAKEHUH, COJAEpXKAalUX KOpeHb N- CTENeHH.
ToxaecTBeHHbIE MPEOOpPa3OBaHUs BBIPAKEHUM, COAEpXKAIIUX CTENEHb C pallMOHAIbHBIM
ITOKa3aTEJIEM.

KBanparubiii TpéxuineH. KopHum kBazpaTHoro tpéxwieHa. PasnojkeHue KBaapaTHOIO
TpEXUJICHA HA JIMHEWHBIE MHOXKUTEIIN.

YpaBHeHUsI M HEpABEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl NpUMEHEHHMH  METOJOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MU pelIeHnd ypaBHEeHUN 3-i u
4-i1 cTeneHew.

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH.

Pemienne cucrem ypaBHEHMI C JIBYMsI NEpPEMEHHBIMM. PelieHune mpocTeHImX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JAByMs NepeMeHHbIMH. ['padudeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEWHBIX YPaBHEHMH C ABYMs NepeMeHHbIMH. CUCTeMa JABYX HEIMHEWHBIX YPaBHEHMH C
JBYMsI IIEPEMEHHBIMU KAaK MOJIENIb PEAIBHOW CUTYalUH.

UucnoBble HEpaBeHCTBA. Perienne TMHEMHBIX HEpaBeHCTB. [[oka3aTelbCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBAa C OJHOW NepeMEHHOW. PelnieHune KBaapaTHBIX HEPABEHCTB
rpadpu4eckuM METOJAOM M METOAOM HHTEPBAJIOB. MeTOJ HHTEPBAIOB IS PALMOHAIBHBIX
HepaBeHCTB. [Ipocreiinirie HepaBeHCTBA € MAPAMETPOM.

Pemenne TeKCTOBBIX 3a71a4 € TIOMOIIBI) HEPABEHCTB, CUCTEM HEPABEHCTB.



HepaBeHctBo ¢ aBymsi nepeMeHHbIMU. PelieHne HepaBeHCTBA C ABYMs MEpEMEHHBIMHU.
CuctemMbl HEpPaBeHCTB C JBYMs IepeMeHHBbIMH. [paduueckuil MeTox peUIeHHs CUCTEM
HEPABEHCTB C JABYMs IEPEMEHHBIMU.

DOyHKIUHA

Oynaknusg. CpoiictBa  GyHKIMNA: HYIW (QYHKIUHA, MPOMEKYTKH 3HAKOIOCTOSHCTBA
GYHKIIUH, TPOMEXKYTKHA BO3pacTaHus W yObIBaHUS (DYHKIWHU, YETHBIE W HEYETHBIC (YHKIUH,
HanOoJIbIIIee M HAUMEHbIIEe 3HAYCHUS (PYHKIIUH.

KBagparnunas ¢yHknus u €€ cBoiicTBa. lcmosnb3oBaHWE CBOWCTB KBaJApaTUYHOMN
byukuun s pemtenust 3anad. [loctpoenue rpaduxa xBagpatuyHod ¢yHkiuu. [lonoxenue
rpaduka KBaApaTHYHON (PYHKIIMH B 3aBUCUMOCTH OT e€ Kod(duuueHToB. ['paduku GpyHkuuii y
=ax2, y = a(x — m)2 u y = a(x — m)? +n. Ioctpoenne rpagukoB (GyHKIUHA C MOMOIIHIO
npeoOpa3oBaHUIA.

HpobHo-nuneitnas ¢pynkuus. MccnenoBanue ¢yHKIIHA.

@ynukiwst Y = X" ¢ HATypaJIbHBIM [TOKa3aTesaeM N u e€ rpaduk.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuH

[Tonsitue YHCIIOBOM MOCIIeI0BATEIHHOCTH. Koneunsie u OecKkoHeUYHbIe
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCIeN0BaTebHOCTh. MOHOTOHHO — BO3pacTarolias
(yObIBaromas) mocienoBaTeIbHOCTh. CrIOCOOBI 3aIaHUs MOCIICIOBATEILHOCTH: OIMCATEIbHBIN,
TaOJIMYHBIN, C TOMOIIBI0 (POPMYJIBI N-TO WiICHA, pEKYPPEHTHBIN.

ApudmeTrndeckas U reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(pMeTHYecKon u
reoMeTpuueckoil mporpeccuit. @opMynbl N-ro 4ieHa apuPpMETHUYECKON M TeoOMEeTPHUYEeCKON
nporpeccuii. @OpMyJIbl CyMMBI TEPBBIX N UWICHOB apUPMETHYCCKOW H TeOMETPHUYCCKON
nporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIA b, KPEIUTHI.

[IpencraBieHnne O CXOAUMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOIIEH r€OMETPUUECKON MTPOTPECCUHU.

Meroa matremaTudeckoi MHAYKIMU. [IpocTeiimme npumepsl.

I'eomerpus
7 KUIIACC

Hauyana reomerpun

Hcropust BO3HMKHOBEHMsI M pa3BUTUA TeoMeTpuu. HadanbHble NMOHATUS TE€OMETPHH.
Touka, npsiMasi, OTpe30K, Jiyd. [IoHsTHE 00 akcHoMme, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3auMHOe pacrionokeHue TO4YeK Ha mnpsmou. M3mepeHue mIMHBI OTpe3Ka, PacCTOSHHUE
MEXIY TOUKaAMHU.

[Tonymnockocts U yrosu. Buasl yrios. M3mepenue BenuduH yrioB. BepTukaneHble U
cMexHble yribl. [lapamienbHble W NEpIEHIUKYISApHBIE IpsiMble. PaccTosHME OT TOYKH 10
npsiMoi. buccekrpuca yria.

Jlomanas. Bugel nomasbix. JnmHa < somMaHoM.  MHoroyronsHuku.  Ilepumerp
MHOTOyrojibHuKa. [[oHATHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbBHUKAX.

[TepBrYHbIE TPEICTaBIECHUS O paBEHCTBE (QUTYP, UX PACHIOJIOKEHUU, CHMMETPHH.

IIpocreiimue nocrtpoeHus. MHCTpyMEHTBI U1l U3BMEPEHUN U ITOCTPOEHUM.

TpeyroabHukHn



Buner TPEYrOJIbHUKOB: OCTPOYTOJIBHEIE, IPSIMOYTOJIBHBIE, TYNOYTOJIbHBIE,
paBHOOEIpEHHBIC, paBHOCTOPOHHUE. MennaHa, OUCCEKTprca U BHICOTA TPEYTrOJIbHUKA.

PaBencTBo TpeyronbHuUKOB. IlepBBII M BTOpPOM NpPU3HAKH PABEHCTBA TPEYTOJBHHUKOB.
PaBHOOeipeHHbIE TpeyroabHUKM M UX cBoWcTBa. IIpu3Hak paBHOOEAPEHHOIO TPEYroJIbHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHo1IEHNs MEXly CTOPOHAMH U yriaMH TpeyrojbHuKa. HepaBeHCTBO TpEyrojabHUKA.
HepaseHncTBO 0 1iiMHE TOMaHOM.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaIOILIEM MUDE.

ITapanuieabHbie npsiMble. CyMMa yIjI0OB MHOTOYTOJIbHUKA

[TapamienpbHOCTh MNPSAMBIX, UCTOPUYECKUE CBEAECHHUS O mocrynate EBkinuaa um o ponu
Jlo6aueBCKOro B OTKPBITUM HEEBKIMIOBOM reoMeTpuu. CBONCTBA M NPU3HAKU MapajuleIbHbBIX
npsmblx. CyMMa yrjoB TpeyrojibHHKAa. BHemHue yribl TpeyrosbHHKa. CyMMa BHYTPEHHHX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHBIE TPEYTr0JIbHUKHU

[TpusHaky paBeHCTBa MPAMOYTOJBHBIX TPEYrOJILHUKOB. lleprneHaukyisp M HakJIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTrOJIbHMKA, IIPOBEAEHHOW K  TUIIOTEHY3E.
[TpstMoyronbHbBIN TPEyroJbHUK ¢ yriaoM B 30°.

OxkpyxHOCTH

[ToHsITHST OKPYKHOCTM M Kpyra. OJIEMEHTBl OKPY)KHOCTM W Kpyra: LEHTp, pajuyc,
JUaMeTp, XopJa, UX CBOMCTBAa. B3auMHoOe pacronoxeHue OKpyKHOCTH U npsimoi. KacarenpHas
U ceKkymass K OKpyxHocTu. OKpyKHOCTb, BIHMcaHHas B yroi. [lpocreiimme moctpoeHus c
MOMOUIbIO UPKYJIS U TUHEHKH.

I'eomeTrpuyeckne mecra TOYeK

ITonsiTne 0 reomeTpudyeckoM mecte Todek. IIpumeprl reoMeTpu4ecKux MECT TOYEK Ha
IUIOCKOCTH. buccekTpuca yria u cepeIuHHBIA NEPIEHIUKYISIpP K OTPE3Ky KaK T€OMEeTpUYecKue
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYTroJbHHKA, €€ LEeHTp. MeToJl TeOMeTpUYECKUX MECT
TOYEK IIPU PELICHUH F€OMETPUUECKUX 3aad.

ITocTpoenusi ¢ MOMOIIBIO HMPKYJISl H JIMHCHKH

Uctopuueckue ceaeHus. OOOCHOBaHMS NPOCTEMIIMX NOCTPOEHUHM, ATambl 3aJadyd Ha
IIOCTPOEHUS, PEIICHNE 33/1a4 HAa TOCTPOEHUE LIUPKYJIEM U JINHEUKOM.

8 KJIACC

YeTbIpEéXyroJabHUKH

[Tapannenorpamm, ero mnpu3Haku M cBoicTBa. [IpsMoyronbHHK, poMO, KBajapar, HX
npu3Haku W cBoiictBa. Tpamenus. PaBHoOenpeHHas Tpameuus, €€ CBOMCTBa W IPU3HAKH.
[TpstmoyronbHast Tpaneuust. CpeaHss JIMHUS TpareLnuy.

Cpennsisi TMHUS TpeyroJibHUKa. MeToa YIABOEGHMsI MeIHaHbl TpeyrosibHHUKa. Teopema o
MIEPECEUCHNH MEIMAH TPEYTOJIbHUKA.

Teopema @arneca, Teopema 0 MPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa aiis
IIPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[{enTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonodue

[Tonobue TpeyronbHUKOB, KO3 duimeHT noaodus. [Ipusnaku moao0Ous TpeyroibHUKOB.
[TpumeHeHne Mo 00Hs IPU PELICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajay.



IInomann

[Tonsitme o momaau. CBolicTBa mom@aaei reomerpudeckux ¢uryp. Ilpocteitmue
dopMynbl UIA TUIOIIAAM TPEYroNbHUKA, MapajuiejorpamMma, pomba u Tpanenuu. [lmomanu
no00HbIX (puryp. OTHOIIEHHE III0IIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa mpu pemeHur NPAKTUIECKUX
3a/1a4.

DJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHT€HC M KOTAHI'€HC OCTPOrO yria IMpsIMOYIOJbHOTO TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° m 60°. IlpomopunoHaIbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI M 4eTBIPEXYT0JIbHUKH, CBA3AHHbIE C OKPY/KHOCTBIO

BrircanHble M LIEHTpaJIbHBIE YIJIBL, YTOJI MEXKAY KacaTeIbHOW M XOpAOH. YTJbI MEXIY
XopAaMM M CEeKyIMMHU. BrnucaHHble ¥ ONMCAaHHBIE OKPY)KHOCTHM TpPEYroJIbHUKA U
4yeThIpEXYroibHUKU. CBONCTBA M TpU3HAKU BIHMCAHHOTO 4YETBHIPEXYrosibHUKA. B3aumHoe
pacrioyio)keHue AByX OKpyxHocTed. Kacanue okpyxnocreil. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHUKOB

Cunyc, xocunyc, TaHreHc yriaoB oT 0° mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
ToXecTBO. PopMyiibl puBeeHus. Pelienne TpeyroapHUKoOB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. PellleHne mpakTUyecKuxX 3aJay C HUCIOJIb30BAHMEM TEOpPEMbl KOCMHYCOB M TEOPEMBI
CHUHYCOB. Pelienue 3aga4 reoMeTpuyECKON ONTHKU.

Tpuronomerpuueckue GopMyisl JUIsl IIIOLIAAN TPEYTroJbHUKA, apajierorpaMmma, pomoa,
Tpaneuun. @opmyia ['epona. @opMyiia MIIOMIAAHA BBITYKIOTO YETHIPEX YT OJIbHHKA.

IMoxo6ue TpeyroJibHUKOB

Xopabl U OoJ00HBIE TPEYroJbHUKH B OKPYKHOCTH. TeopeMa o Mpou3BeeHHH OTPE3KOB
XOpZ, TEOPEMBl O IPOU3BEIEHUU OTPE3KOB CEKYLIMX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHne Npu pelIeHnH reoMeTpudeckux 3anad. Teopembl UeBbl u Menenas. Ilonsartue o
TOMOTETHH.

Meroa koopauHaT

VYpaBHeHUe NPSAMOM Ha TIUIOCKOCTH. YTJIOBOW KO3((UIMEHT M CBOOOJHBIN dWieH, MX
reoMeTpuueckuil cmpicia. [lapayienbHOCTh U NMEPHEeHIUKYISIPHOCTh HPSIMBIX (Yepe3 YrioBOM
KO3 (ULIUEHT).

VYpaBHeHHE OKpY:KHOCTH. HaxoXaeHue mepeceueHuil OKpPYKHOCTEH M HpSIMBIX B
KoopauHatax. PopMmyna paccTOssHUS OT TOUKM 10 mnpsmol. Ilmomans mnapanenorpamma B
KOOpJIMHATax, MOHATHE 00 OpPUEHTHMPOBAaHHOM miom@aau. [IpuMeHeHne MeToja KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 33/1a4ax.

BekTops!

BexTops! Ha miockoctu. CiokeHHE U BBIYMTAHUE BEKTOPOB — IpaBUiIa TPEYTOJbHUKA U
napajienorpaMMa. YMHOXEHHe BekTopa Ha uucio. Koopamnatel BekTtopa. CroxkeHue u
BbIUMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa HA YKCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpPOB B
¢du3uke, EHTp Macc.



[Tonsitue o Oasuce (Ha TIIOCKOCTH). PasnmokeHust BEKTOpoB 1o 0Oazucy. CkanspHoe
IIPOU3BENIEHNE BEKTOPOB, TEOMETPUUECKUN CMBICI M BBIPAKEHUE B JEKApTOBBIX KOOpJIMHATAaX.
JucTpuOyTUBHOCTD CKAJSIpHOrO Ipou3BeeHus. CKalsipHOE MPOU3BEACHUE U MPOELUPOBAHMUE.
[IpuMeHeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB JUISI HAXOXKJIECHUS JUIMH U yrioB. Pemenue
F€OMETPUUYECKHX 3a/1a4 C TIOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS.

JITHHA OKPYKHOCTH M IJIOIIAb KpPyra

[IpaBuibHBIE MHOTOYTOJBHUKHU. JJIMHA OKPYKHOCTHU. ['pajlyCcHas u paJuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYr OKpyxxHocTeu. llmomanws kpyra, cexropa, cermenta. Mcropuueckue
CBeZIeHHs 00 U3MEPEHUH JITUHBI OKPYKHOCTHU U IUIOIIAAHN KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpansHas cummerpusi. LlenTpansHo-cummerpuunbie (urypsl. I[loBopor. OceBas
cuMMeTpusi. PUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannenbHslil nepeHoc.

[TonsiTie ABMXKEHUS W ero cBoicTBa. PaBeHctBo ¢uryp. IlposBieHHs cUMMETpHH B
IpUpOJE, JKUBOMHMCH, CKYyJIbNType, apxurTekrtype. Kommosunuum nBrmxeHuil (mpocreiiiiue
npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3ajiadyax.

BeposiITHOCTH M CTATHCTHKA

7 KJIACC

[IpencraBinenne AaHHBIX B BHUAE TaOJHI], AWAarpaMM. 3allOJIHEHHWE TaOJWIl, YTEHUE U
MIOCTPOCHHUE CTOJIOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX Auarpamm. YreHue rpa)ukoB pearbHbBIX
nporeccoB. M3Bneuenne wuHOpManMM W3 gUarpaMM M TaOJIMI, HUCIOJNB30BaHUE U
UHTEPIIPETAINS TaHHBIX.

OrnucatenbHas CTaTHCTUKA: CpeiHEee apuMeTHUecKoe, MeauaHa, pa3Max, Haubombliee u
HaVMEHbIIIEe 3HAUEHHS, KBAapTHIHM, CpeIHEe TapMOHHYECKOe, CpelHee TapMOHUYECKOe
YHCIIOBBIX JaHHBIX.

IIpumepsl CciiydyallHOM HM3MEHYMBOCTH IPU HM3MEPEHUAX, B MACCOBOM ITPOM3BOCTBE,
TEHJEHIIMM U CiydaiiHble KoJieOaHus, TPYNIHPOBKA JaHHBIX, MPEICTABICHHE CIIydaifHOU
U3MEHYMBOCTHU C MIOMOUIBIO JUarpaMM, 4aCTOThl 3HAUEHUH, CTATUCTHYECKasi YCTOMYUBOCTD.

I'pad, Bepmuna, pedpo. Crenens BepiuHbl. Yncino pédbep u cyMMmapHas CTETeHb BEPIITHH.
[Tonsitue o cBsa3ubIX rpadax. [lytu B rpadax. lenu m muxiael. O6xox rpada (ditepoB mMyTh).
[TousiTue 06 opueHTHpOBaHHOM rpade. Pemenue 3agau ¢ momomuibio rpados.

VYTBepxkaeHUuss U BbICKa3biBaHUS. OTpUIlaHWE YTBEPXKAEHUS, YCIOBHBIE YTBEPXKICHMS,
o0OpaTHBIC U PAaBHOCHIIBHBIE YTBEP)KICHHSI, HEOOXOIUMBIE U JIOCTaTOYHBIE YCIIOBHSI, CBOWCTBA U
npu3Hakd. [[poTHBONONI0KHbIE YTBEP)KICHHS, JOKA3aTEIHCTBA OT MMPOTUBHOTO.

CrnyvaiiHplii SKCHEpUMEHT (OMBIT) M ciydaiiHoe coObiTHe. BeposTHocTh M 4YacToTa
ciyyaitHoro coObITusl. Posib ManoOBEpOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPHUPOJIE
1 B OOIIIECTBE.

8 KJIACC

MHOX€eCTBO U IOAMHOXKECTBO. [IpuMepsl MHOKECTB B OKpyxkaroweM mupe. Ilepeceuenue
U o0beauHeHne MHOXecTB. Jluarpammel Oiinepa. YuciaoBble MHOKecTBa. [Ipumepbl MHOXKECTB
U3 KypcoB anreOpsl M reoMmeTpuu. llepeunciieHHMe 31€MEHTOB MHOXECTB C IOMOIIbIO
OpPraHU30BaHHOTO Nepedopa U MpaBuiIa yMHOKEHUs. DopMyIna BKIIOUEHUS -UCKITIOUSHHSL.



DOneMeHTapHble  COObITHS.  BeposTHocTH — ciydallHbIX — cOOBITHH.  OmnBITBI €
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUAMU. CydaifHbIN BBIOOD.

W3mepenne paccerBaHUs YMCIOBOTO MaccuBa. Jlucmepcusi U CTaHAApTHOE OTKIOHEHHE
yuciioBoro Habopa. CBolicTBa JAWUCIIEPCHMM U CTaHAAPTHOTO OTKJIOHEHUs. Jluarpammbl
paccenBaHMsl IByX Ha0Jt0/1aeMbIX BelUuuH. JIuHeliHas CBS3b HA AMAarpaMMe PacCEUBaHUS.

Hepeo. lepeBo ciyuaiiHoro sxcriepumenta. CBONCTBA AepEeBbEB: €AMHCTBEHHOCTh MYTH,
CBSI3b MEXJIy YHCIIOM BepIuH U yuciom peoep. [lonstue o mockux rpadax. Pemenne 3aqa4 ¢
MIOMOILBIO JIEPEBHEB.

Jlornueckue coro3bl «M» u «MJIN». CBsi3b MEXKAY JTOTHUYECKUMH COIO3aMHU U ONl€pallusiMU
HaJ MHOXecTBaMu. Mcrionb30BaHue JIOTHUECKUX COI030B B anredpe.

Cnyuvaiinple COOBITHSI KaK MHOXECTBAa 3JEMEHTapHBIX cOObITUH. [IpoTHBOMONOXKHBIE
coObITust. Onepauuu Hajg coobITUIMU. DOpMyIIa CIOKEHHS BEPOSTHOCTEH.

[IpaBuno yMHOXEHUsI BEpOSTHOCTEH. YcnoBHas BeposTHOCThb. [IpencraBieHue
CIIy4yallHOTO HKCIIEpUMEHTA B BUJIE JiepeBa. HezaBucumeblie COOBITHS.

9 KVIACC

KomOunartopHoe npasuio ymHoxeHus. [lepecranoBku u ¢akropuai. Yucio couetanuil u
TpeyroiabHuk Ilackans. CpoiictBa uucen coueraHuid. bunom HeroToHa. Pemienue 3amau c
HCII0JIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTb. CityyailHblil BBIOOp TOYKM M3 (UIYpbl Ha IUIOCKOCTH, U3
OTpe3Ka, U3 yT¥ OKPY>KHOCTH.

Wcnpitanus. Yenex u Heyaada. Cepust ucnbITaHUM 10 iepBoro ycnexa. Cepus UCIbITaHUN
bepnymiu. BepostHocTn coOblTuii B cepun ucnbiTanuil beprymnu. CiyuaiiHelii BeIOOp U3
KOHEYHOI'0 MHOKECTBA.

CrnyuaiiHas BeIMYMHA M pacCIpenecHue BeposTHOCTEN. [Ipumeps! cinydaiiHbIX BEIMYHH.
Baxxnsle pacnpeneneHuss — 4UCIO0 MONBITOK B CEPUHU HUCIBITAHUN 10 MEPBOrO yclexa M 4YUcCio
YCIIEXOB B CEpUU UCTbITaHUI bepHyn (reoMerprueckoe 1 OMHOMHAILHOE paclpeesieHus).

MareMatnyeckoe — OXKHMAAHME  CIIy4aliHOW  BEJIMYUHBIL. Ousznueckuii  CMBICI
MaTeMaTU4ecKoro oxuaanus. I[IpuMepsl HCIONB30BAHMS MATEMATHYECKOIO  OXKUIAHUS.
Jucnepcuss 1 cTaHAApTHOE OTKJIOHEHHE Ciy4aliHON BennuyuHbl. CBONCTBA MaTeMaTH4ECKOIO
0’KMJIaHMS U TUCTIepcun. MaTemMaTH4ecKkoe OKUJaHNE U JUCIIEPCHS U3YYECHHBIX PACIIPEICICHUM.

HepaBenctBo YeObiméBa. 3akoH Oonbmux 4yucen. MareMaTHUeCKHE OCHOBAaHUS
U3MepeHusi BeposTHOCTeH. Ponb M 3HaueHHe 3akoHa OONBIIMX YHMCEN B HAayKe, B MPUPOJE U
o011ecTBe, B TOM YUCIIE B COLIMOJIOTMYECKUX O0CIEIOBAaHUIX U B U3MEPEHMSIX.



I[INIAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA ITPOI'PAMMBI YYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOrpaMMBbl 10 MaT€MAaTHUKE XapaKTEpU3YIOTCS B
YacTu:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUN B IPYTUX HayKaX W IMPUKIAIHBIX
chepax;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) TPyA0BOI0 BOCIINTAHMSA:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEeLIHON Npo(ecCHOHaIbHOM AATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM HHIMBUAYAJIbHOH TpaekTOpuH OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUH, YMEHUIO BUJETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IO3HAHMSA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MHPHUPOAbI U OOIIEeCTBa, MOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIBTYpOH KaK CpEICTBOM IIO3HaHMS MHpA, OBJIAJEHUEM HaBBIKAMHU HCCIIEOBATEIbCKON
JeSITENIbHOCTH;

6) ¢usuyeckoro BocnuTtanus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eaoBeKa;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)Kalollel cpeibl, IMIaHUPOBAaHUS IMOCTYIKOB M OLEHKH HX BO3MOYKHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) aganTanumn K U3MEHAIIHUMCH YCIOBUAM COUMAILHON ¥ NPUPOTHOM CpPe/bl:

TOTOBHOCTHHO K ,Z[el\/'ICTBI/ISIM B YCIIOBHUSAX HeOHpeI[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHHA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEOO0X0IUMOCTBI0O B (DOPMHUPOBAHMHM HOBBIX 3HAHHH, (HOPMYIHPOBATH WJCH, MOHATHUS,
THUITOTE3bI 06 0613e1<Tax " SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX, OCO3HABATH I[G(bI/II_[I/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTate OcBOeHUsS MpOrpaMMBl [0 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOMIETO
oOpa3oBaHusi y oOydaromerocss Oyayr CcGOpMUPOBAaHBEI MeTampeaMeTHbIEe pPe3yJbTaThl,
XapaKkTEepU3yIOLIMEeCs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

BBUSIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIAacCU(UKAIMKU, OCHOBaHUA s 0000uIeHus u
CpaBHEHUS, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh W MPEOOPa3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeuHs B (akrax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHHUSIX, TMpeanaratb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupath 0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHHU (TpSAMbIE U OT MPOTHUBHOTO),
MPOBOAWTH  CaMOCTOSATEIBHO  JIOKA3aTeIhCTBA MAaTeMaTU4YeCKuX (aKTOB, BBICTpauBaTh
apryMeHTallui0, TPUBOJAUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKON
WHIYKIIMHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOUpaTh CHoco0 pemieHus YydeOHOW 3amgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOMXOMANIMA ¢ YY4ETOM CaMOCTOSTETHLHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBaTeIbCKHE AeHCTBHSA.

MCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIEN0BATENLCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITUPOBATH
BONPOCHI, GUKCUPYIOLIHE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEILHO YCTaHABINBATH HCKOMOE
U gaHHOE, (GOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINIO, MHEHHE;



MIPOBOJIMTH IO CAMOCTOSTEIIBHO COCTaBJICHHOMY IUIaHY SKCIICPHMEHT, MCCIIEIOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIEHO (hOPMYJIMPOBATH 00OOIEHUS M BBIBOJBI IO PE3yJIbTaTaM IPOBEASHHOIO
HAOJIIOJICHUSA, HCCIICIOBAHMUS, OKCIECPHUMEHTa, OICHHBATh JOCTOBCPHOCTh IOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, TAHHBIX, HEOOXOIUMBIX IS
peIlIeHUs 3aa49H;

BBIOMpaTh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH HWH(GOPMAIIHIO
pa3IMYHbIX BUIOB U (DOPM IPEICTABICHHS,

BEIOMpaTh (HOpMy TpelCTaBICHHUSI WHGOPMAIMU W WJUTFOCTPUPOBATH pEIIaeMbIe 3aadd
CXEeMaMH, JuarpaMMaMH, HHOU rpauKoi U X KOMOWHAIIMSIMH,

OLICHMBATh  HAAGKHOCTh HMHGOPMALMKM IO  KPUTEPUSAM, MPEIIOKCHHBIM WA
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YUeOHbIe JeliCTBUSs

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oOI1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHUS B YCTHBIX M NMHCbMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS IO XOAY pEUIeHMs 3aJayd, KOMMEHTHPOBATh IOJYyYEHHBIN
pe3yibTar;

B X0j€ OOCYX/IeHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMbI,
pelraeMoil 3a/auM, BBICKa3bIBaTh WJIEH, HAll€JICHHBIE Ha MOMCK PELIEHHs, CONOCTaBIATh CBOM
CYXKICHHS C CY)KJIEHUSIMU JIPYI'MX YYaCTHHUKOB JaMajora, oOHapyXUBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIHUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEJICTaBISATh PE3yJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHMS ¢ Y4€TOM 3aJady [pe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHny Y4YeOHbIX MaTeMaTU4YeCKUX 3aJad, NMPUHUMAaTh LEJIb COBMECTHON JEeSTEIbHOCTH,
IUTAHUPOBATh OPraHU3ALMI0 COBMECTHOM pabOThI, paclpeaessaTh BUIbl paboOT, 10roBapuBaThCes,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JHO/IEH;

y4acTBOBaTh B IpyHHoOBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» WU HHBIE); BBIIOJHATH CBOI 4acTb pabOThl U KOOPAWHUPOBATH CBOU JEWUCTBUS C
JPYTMMH 4YJ€HAMHM KOMAaHJbl, OLIEHWBATh KauyeCTBO PE3yJbTaTa M KAadyeCTBO CBOErO BKJIANa B
OOIIMI pe3yNbTaT M0 KpUTEpUsM, c(HOPMYIHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
BBIABIIATH MPOOJEMBI Ui pelleHHs B JKM3HEHHBIX U y4eOHBIX CHTYaIMsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATHUS PeLICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOSITENIbHO COCTaBJISATh IJIaH, AJITOPUTM PEILIeHUs 3aau (WK ero 4acTh), BBIOUpaTh
crnoco0 pemeHuss ¢ YY4E€TOM MMEIOLIMXCS PpECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTara pemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEIICKCHH,

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PEIICHUH 3aJa4H, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe?)yJIBTaTa OCATCIIBHOCTHU HOCT&BJICHHOFI ucim un yCHOBI/ISIM,
OOBSCHATH MPUYMHBI JTOCTHIKEHUS WIIM HEJTOCTHUKEHUS 1ICJIU, HAXOAWTh OIHUOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6I>GKTOB 148 q)aKTOB, aBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00ydenwust B 7 KJIacce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Yucsia ¥ BLIYUCICHUSA

PaunonanbHbIe yncia.

[lepexonuTh OT 0AHOM (hOPMBI 3amMCH YUCeN K JIpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YAaCTHOCTH B OCCKOHCYHYIO
JIECATHUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATypPaJbHBIX YMCEN, MHOXECTBA LEIBbIX YHCET,
MHOXECTBA PpAalMOHAJIBHBIX YHCEJI TMPU PpEHICHUWH 3aJa4, MPOBEACHUU pACCYKICHUM U
JI0Ka3aTeNbCTB.

[Tonnmath U 0OOBSACHATH CMBICII TO3UIIMOHHOMN 3aITUCH HATYPAIbHOTO YHCIIA.

CpaBHMBATh U yNOPSAAOUYUBATH PALIMOHATIBHBIE YHCTA.

BrinonHsaTe, coyeTas yCTHbIE W THChbMEHHBIE TMPUEMBI, apudMeTUYECKHe ICHCTBUSA C
palMoOHAIBHBIMM YHCIIAMH, HCIOJIB30BaTh CBOMCTBA YHCENT M TpaBWia JCUCTBUHN, MPUEMBI
palMOHANbHBIX BEIYMCIICHUMN.

BBINIONHATE ACMCTBUS CO CTENIEHIMU C HATypaJIbHBIMHU MOKA3aTEISMH.

Haxonauth 3HaueHUsT YHUCIOBBIX BBIPAKEHUM, COACPIXKAIIUX pallMOHATIBHBIE YWCTIA |
CTEMEHW C HaATypaJbHBIM TIOKa3aTeJIeM, IMPUMEHSTh Pa3HOOOpa3HbIE CHOCOOBI U TMPUEMBI
BBIYHCIICHHS], COCTaBISAITh U OLEHWBATH YMCJIOBBIE BBIPAXKEHUS MPHU PELICHUU MPAKTUYECKHX
3a/1a4 U 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.

OKpyriTh Yucia ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE M0 CMBICTY MPAKTUUYECKOW CUTYyallUH,
BBITIOJIHSITH TPHUKUIKY W OILEHKY pe3yjbTaTa BBIYMCICHHH, OIIEHKY 3HAYE€HWW YHCIOBBIX
BBIPOKEHHM, B TOM YHUCJIE NIPU PEIICHUH MPAKTHYECKUX 3a/1a4.

PemaTh TekcToBBIC 3a7a4u apU(PMETHUIECKUM CIIOCOOOM, MCTIOIh30BaTh TAONHUIIBI, CXEMBI,
YepTexkKu, APYrue CPpeCTBA MPEACTABICHUS JAaHHBIX MIPU PELISHUH 3a/1a4.

Pemare mNpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIICHHEM BEJIUMYHWH,
MIPOTIOPIIMOHAIIBHOCTHIO BETTUYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YIbTAThI PEUICHUS 3a1a4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaEMbIX OOBEKTOB.

JleIuMOCTb.

Jloka3pIBaTh M MPUMEHATH MPU PEIICHUH 3a7a4 IPU3HAKK ASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKu 1eIMMOCTH CyMMBI U ITIPOU3BEICHNUS LIETIBIX YUCE.

PacknanpiBaTh HA MHOXUTENHN HATypaJlbHbIE YUCIIA.



CB00OAHO OnepUpoBaTh MOHATHAMM: YETHOE YKMCIIO, HEUETHOE YUCIIO, B3AUMHO MPOCTHIE
qucia.

Haxomute HamOonbmmii oOmMiA JeMWTEeTh W HAWMMEHbIEE OO0IIee KpaTHOE YUCENT U
MCIIOJIb30BaTh UX IIPU PEIICHUN 3aJa4, IPUMEHATh aaroput™ EBkiuza.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHMM IIO
MOJIYJIIO.

Auredpanyeckue BbIpaKeHHUs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

Hcnonb30BaTh MNOHATHUE TOXKJIECTBA, BBINOJHATE TOXKIECTBEHHbIE IPeoOpa3oBaHUs
BBIPAXCHUM, JOKa3bIBaTh TOXKIECTBA.

MHOrouneHsl.

BoinonHATe npeobpa3oBaHus LENOr0 BHIPAKEHUSI B MHOTOUWIEH NPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BeimonuaTe neiictBus  (CloKeHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWICHAMU M C
MHOTOWICHAMH, TMPUMEHATh (POPMYIIBI COKPAMIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJIpaToOB, CyMMa M pPa3HOCTb KyOOB), B TOM 4HCIIE AJIs
YIPOILEHUS BBIYUCICHUI.

Ocy1uecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOMXHUTENS, TPYNIUPOBKH CIIAraeMbIX, TPUMEHS (HOPMYJIBl COKPAIEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOWICHOB JJIsi pPELICHHUS pa3IMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHus! M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHss MpaBuia Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YpaBHEHHUS.

[TonGupath mpuMepsl Map YUCE, SBISIOLUIMXCS pellleHueM JMHEHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarb cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JIByMsl NI€PEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Jayd MOJy4EHHBIN
pe3yJbTar.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300paxaTb Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
areOpanyeckoM SI3bIKe.

OtMmeuath B KOOPJMHATHOM TUIOCKOCTH TOYKH I10 331aHHBIM KOOPIUHATAaM.



DyHKIMY.

CrpouTtsb rpaduku TUHEHHBIX ()YHKIUHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOpPOCTb, BpeMs, PAacCTOSHUE, 1[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACTaBiICHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(QUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBatk cBONWCTBA (PYHKIUH JUIsl aHaINM3a rpaMKOB peasIbHbIX 3aBUCUMOCTEN (HYJIU
(GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, MPOMEKYTKH BO3pPACTaHHS U yOBIBAaHUS
¢yHKkuMM, HanboIbIIIee U HAUMEHbINee 3HAUCHHS (DYHKIINHN).

Hcnonb3oBate rpaduku i MCCIeI0BaHUS IPOLECCOB U 3aBUCUMOCTEH, IPU pELICHUU
3ajja4d U3 APYrUx y4eOHBIX IPEIMETOB U pealbHON JKHU3HU.

K koHIty 00y4eHwmst B 8 Kjiacce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Yuciaa 1 BLIYMCTIEHUS

HppanuoHanbHbie yncia.

[ToHuMaTh 1 UCMIOIB30BATH MIPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.

CB00OOIHO ONEepUpOBaTh MOHATUAMHU: KBaJAPATHBIN KOPEHb, apU(METUUECKUI KBaAPATHBII
KOpPEHb, MPPALMOHAIBHOE YMCIO, HAaXOJWTh, OLICHUBATh KBAJAPAaTHBIE KOPHU, UCHOJIb3Ys IPHU
HEOOXOJUMOCTH  KaJIbKYJSTOP, BBIIOIHATh MPEOOPa3OBaHMsI BBIPAXKEHHH, COJAEpKAIINX
KBaJIpaTHbIE KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YUCET IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, M300pa)kaTh [EHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
creneHerd uywcia 10, 3amuchIBaTh W OKPYIJISATH YHCIOBBIE 3HAYEHHUS PEAIbHBIX BEIHYUH C
MCIIOJIb30BAHUEM PA3HBIX CHCTEM M3MEPEHUH.

JlemuMocCTb.

CB00OIHO OTIEepUPOBATh MOHITHEM OCTaTKa MO MOJYIO, IPUMEHSTH CBOICTBA CpaBHEHUN
10 MOJTYJIIO, HAXOJUTh OCTaTKU CyMMBI U TIPOU3BEJICHUS 110 JAHHOMY MOMYJIIO.

AuiredpanyecKkue BbIpaskeHUs

Jpo6HO-palinoHalbHbIE BRIPAKEHUSI.

Haxoauth nomycTiumble 3HaYEHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BBIPAKECHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM APOOH.

BrinonasaTe npuBeneHne anreOpandeckux ApoOeil K o0IeMy 3HaMEeHATENr0, CIOKEHHE,
YMHOXEHHE, JIeIeHNe alredpandeckux Apooeii.

BrINONHATE TOXKIECTBEHHBIE MPE0OPa30BaHMS PAIIMOHATBLHBIX BRIPAXKECHUN.

[Ipumenaty mpeoOpa3oBaHMsl BBIPAXKEHUW JUIA  PEIICHHWs] pa3IWYHBIX 3a7ad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKH.

CremneHu.

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHAThE PeoOpazoBaHuUs
BBIPOKEHHM, COZEPKAIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

WppanronanbHbIe BEIPaKEHUS.

Haxoauts nmonmyctumble 3HAUYE€HHMs] TMEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apudmeTHuecKre KBapaTHHIE KOPHHU.



BrimonHATE  mpeoOpa3oBaHusi HMPPAlMOHATBHBIX BBIPAKEHWUN, HCIOIB3Ys CBOMCTBA
KOpHEH.

YpaBHeHus1 M HepaBeHCTBA

Pemate kBagpaTHbIC ypaBHEHMUS.

Pemarb 1poOHO-palioOHaIbHBIE YPABHEHHS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMU, HECIOXKHBIE CHUCTEMbl JIMHEUHBIX
YPaBHEHUU C IapaMETPaMH.

[IpoBoUTh HCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyueckux mpencTaBieHUi (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHUM
pELIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexoauth OT clOBEeCHOH (POPMYIUPOBKM 337a4u K €€ anreOpandeckoid MOIETH C
MIOMOILBI0  COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl IIOJIyY€HHBbIH PE3YJIbTAT.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS], OLICHKH, PEIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TPaQHUUECKYI0 HIUTIOCTPALUIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonumMate W WUCMONB30BaTh (YHKIMOHAIBHBIE TIOHATHSA U SI3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAYEHUS), ONPENCISITh 3HAYeHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeIeNATh CBOMCTBA (pyHKIMHU 1O €€ TpaduKy.

Ctpouts rpaduku QyHKINI , OMUCHIBATH CBOMCTBA YMCIOBOM (QYHKIINH 110 €€ rpaduKy.

K koHiy o0yuenus B 9 kjacce 00y4Jaromuics MONIyduT CIeIYIOIUE IPEIMETHBIE PE3yIbTaThI:

Yuciia ¥ BbIYUCICHUA

CBoOoHO omepupoBaTh MOHATUSAMH: KOPEHb N-Ml CTENEHH, CTENEeHb C palMOHAJIbHBIM
[IOKa3aTeJIeM, HaxOIWTh KOPEHb N-H CTENEHW, CTENEHb C pPAMOHAIBHBIM II0KA3aTelleM,
UCIONIB3YSl MpPH HEOOXOJUMOCTH KalIbKYJISTOp, HPUMEHSATh CBONCTBAa KOpHS N-Ml CTemeHw,
CTEIEHNU C PALIMOHAIBHBIM IIOKa3aTEIIEM.

Hcronb30BaTh IMOHATUE MHOXKECTBA JEHUCTBUTENIBHBIX YHCEI IIpU PELICHUH 3a]ad,
IIPOBEICHUH PACCYKICHUM U I0KAa3aTENIbCTB.

CpaBHUBaTh M YNOPAJOYMBATH JIEUCTBUTENbHBIE YHCIA, OKPYIJIATH JEHCTBUTEIbHBIC
YUCIIa, BBITOIHATE IPUKUAKY PE3YJIBTATA BBIYUCIEHUM, OLIEHKY YUCIIOBBIX BBIPAKEHHM.

AuredpanyecKkmne BbIPaKeHHU S

CB0oOOZHO oOmEepUpoBaTh TMOHATHEM KBAJpPaTHOro TpEXWIEHa, HAXOAUTh KOPHHU
KBaJpaTHOI'O TPEXUJICHA.

PacknanpiBaThe KBagpaTHBIA TPEXUIIEH HA JIMHEWHBIE MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHelHbIe U KBaJpaTHBIE YpaBHEHUs, YPaBHEHUS, CBOJAIIMECS K HUM, ApOOHO-
palMoOHAIbHBIC YPABHEHUS.

PemaTe HecI0KHbBIE KBaIpaTHBIE YPAaBHEHHUS C TAPAMETPOM.

Pemats nuHEHHBIE HEPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, MWCIIOIb30BaTh METON
MHTEPBAJIOB, U300pakaTh pElICeHNE HEpaBEHCTB HA YHUCIOBOM NMPSIMOH, 3alMChIBATh PELICHHE C
ITOMOIIBKO CUMBOJIOB.

Pemate cucTembl ABYyX JMHEHHBIX YPAaBHEHHU C IBYMs IIEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEHHBIM.

Pewrats Hec10KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHUN C ITApaMETPOM.



[IpumeHaTh  MeTOABI  PAaBHOCWIBHBIX  MpPeoOpa3oBaHUM, 3aMEHbl  IEPEMEHHOM,
rpadu4ecKoro MeToa Mpy peleH!: ypaBHeHU! 3-i u 4-i cTeneHeil.

Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPAMOH,
3aIllUCBIBATh PEILIEHHE C TIOMOLIbI CUMBOJIOB.

Pemate ypaBHEHUS, HEpaBEHCTBAa U HX CHUCTEMbBI, B TOM YHCJIE C OIPAaHUYCHUSIMH,
HaIpHUMep, B LIEIbIX YHUCTIax.

[TpoBOaUTH HCCIEOBAHUS YPABHEHUH U CUCTEM YPAaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHui (yCTaHAaBIUBaTh, UMEET JIM ypaBHEHHE WU CHCTeMa ypaBHEHUMH
pELlIeHus, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate TekcToBbIe 3amauM  anreOpanyeckKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHM, HEPABEHCTB, UX CHCTEM.

Hcnonb3oBaTh  ypaBHEHHs, HEpaBEeHCTBA M MX CHCTE€Mbl JJIi  COCTaBIICHUS
MaTeMaTUYeCKON MOJENIM PEeabHOM CUTyalud WIM NPUKIAJAHOM 3a7aud, UHTEPIPETUPOBATH
[IOJIy4YEHHBIE PE3YJIbTAThl B 3aJAaHHOM KOHTEKCTE.

YucJi0BbIe MOCJIe10BATEIbHOCTH H POIPeCcCUH

CB0060HO OnepUpOBaTh MOHATUAMU: 3aBUCUMOCTb, (DYyHKIMS, rpaduK QyHKIMU, TIpsMast
IPONOPLUOHAIBHOCTh, JIMHEHHas (yHKLIMsA, oOpaTHas NPONOPIHOHAIBHOCTh, MHapabdoia,
runepooa, KyCO4YHO-3aJaHHast PyHKIHSI.

HccnenoBath (yHkuio no e€¢ rpaduky, ycTaHaBlIMBaThb CBOMCTBAa (yHKIM: 001acTh
OINpe/ieNIeHUsl, MHOXKECTBO 3HAueHUH, HyIM (QYHKIUM, IPOMEXYTKH 3HAKOIOCTOSHCTBA,
POMEXYTKH BO3pacTaHUsl U yObIBaHUS, YETHOCTh W HEUYETHOCTH, HAHOOJbIIEEe U HAMMEHBIIIEe
3HAUEHUsl, aCUMIITOTHI.

Pacno3HaBath  KkBajgpatuuHyro (QyHKIM0 1o  ¢opmyie, NPUBOAUTH  IMPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHUH.

Onpenensatb nojiokeHUe rpaduka KBaJpaTMUYHOM (QYHKIUMM B 3aBUCUMOCTH OT €€
KOA((UIINEHTOB.

CrpouTth rpaguk KBaJpaTUYHON (YHKIMHU, ONMUCHIBATh CBOWCTBA KBAPAaTUYHON (YHKIIUU
1o e€ rpauky.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JUIsl pEIICHUS 3a]1a4.

Ha mpumepe kBampatuuHod (yHKumu crpoutsh rpadpuk ¢yHkiuu y =af(kx + b) + ¢ ¢
HOMOIIBIO TpeoOpa3oBanuii rpaduka GpyHkimu y=Ff(x).

WnmtocTpupoBaTh ¢ HMOMOIIBI0 Tpaduka peaqbHYI0 3aBUCUMOCTh HJIM TPOLECC MO MX
XapaKTepUCTHKAM.

Apupmernyeckasi 1 reoMeTprUecKasi NPOrpeccuu

CBoOOHO omepupoBaTh MOHATHUSAMM: MOCJIEIOBATENbHOCTh, apupMeTHdeckas |
reOMEeTpHUYECKasl IPOrPECCUu.

3amaBaTh MOCIEAOBATEIBHOCTH PAa3HBIMU CIOCOOAMH: OIKCATENbHBIM, TAaOIMYHBIM, C
MOMOIIbIO (OPMYJIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BbINONHATE BBIYUCICHHUS C MCIONB30BaHHEM (OpMyNI N-TO WieHa apuPMeTH4YecKoil u
TEOMETPUUECKOHN MPOTPECCUI, CyMMBI MIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIe10BAaTEIbHOCTH TOUKaMH Ha KOOPMHATHOM TJIOCKOCTH.

Pemarp 3agaun, cBSA3aHHbBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMHM, B TOM UHKCIE 3ajaud
U3 pealbHOM KU3HU (C HCIOIB30BaHUEM KaIbKYISTOPa, IU(PPOBBIX TEXHOIOTHA).



Pacrio3naBaTe ¥ IPUBOJUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIEA0BATEIIbHOCTEH,
OrpaHUYEHHBIX MOCJIEN0BATEIBHOCTEM, MOHOTOHHO BO3pacTaromux (yObIBaromux)
MMOCJIEOBATEIHLHOCTEH.

NmeTs mpeacTaBieHHE O CXOJMMOCTH MOCIEIOBATEIBHOCTH, YMETh HAXOJIUTh CYMMY
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM IIPOTPECCHH.

HpI/IMeHSITb MECTO/L MaTeMaTHHGCKOﬁ I/IHl[yI(I_[I/II/I HpI/I pGH_IGHI/II/I 3aaa4.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJIbTAThl OCBOCHHUS MPOTPAMMBI IO MaTeMaTHKE XapaKTEpPU3YIOTCsS B
YacTH:

1) maTpMoTN4eCKOro BOCIIUTAHUSA:

MpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOM
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIIAIHBIX
chepax;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3alliid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIIEHUH, MPOIIEyp TPaKIaHCKOTO o0IIecTBa (HampuMep, BHIOOPHI, OMPOCKHI), TOTOBHOCTBIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHIXKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-ITHUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMS

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PELICHUH NPAKTUYECKHUX 3a/1ad MaTEeMaTHYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

CITOCOOHOCTBIO K DMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 33124, PEHICHU, PacCyKIEeHUN, YMEHUIO BUJETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 O3HAHUSA:

OpHUEHTAINEN B NIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbsl 4YeloBEUeCKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIN3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA M MaTEMaTHYECKON
KyJIbTypOH KakK CpEICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIICOBATEIHCKON
JeATEIbHOCTH;



6) ¢usuyeckoro BocnuTaHMs, (OPMHPOBAHHUS  KYJIbTYPbl 3I0POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHHS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediexcuu,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ IpaBa JIPYroro 4eaoBeKa;

7) 3KOI0rNYeCKOr0 BOCIIMTAHMSA:

OpHEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM Ul pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpYKAloIIeH cpeibl, IJIAaHUPOBAHUS IOCTYNKOB M OLIGHKHM HUX BO3MOXKHBIX
MOCJEICTBHIA Ui OKPYXKAroIIeH Cpenibl, OCO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTUYECKHX
po0JIeM U IyTel UX PELLEHUs;

8) apanTanuM K M3MEHSIIOUUMCSH YCIOBUSAM COIMATBHON U IPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEEIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JroJied, mpuoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OTIbITA IPYTHX;

HEOOXOIUMOCThIO B (DOPMHUpPOBAHHHM HOBBIX 3HAHUH, (OPMYIHUPOBATH HJEU, MOHSITHS,
TUIOTE3bl 00 00BEKTaX W SBICHUSX, B TOM YHUCIIC paHEe HEH3BECTHBIX, OCO3HABAThH JE(UITUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCHPHHMMATH CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh NMPUHHUMAEMbIE PEUICHUS W
nencTBusl, POpMYIMPOBATH U OIIEHUBATH PUCKH U MOCIIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT cQOpMHUpPOBAHBI MeTampeaMeTHbIe Pe3yJabTaThl,
XapaKTePU3YIONIMECS  OBJAJICHUEM  YHHBEPCAJIbHBIMHA  ITO3HABATCIIBHBIMU  JICHUCTBUSMH,
VHHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JIEHCTBUSMU U YHHUBEPCAIbHBIMU PETYISITUBHBIMU
JECUCTBUSIMU.

ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUS
ba3oBble JlornyecKue AeicTBUA:

BBISBIISAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy TMOHATUAMH, (OpMyTUpOBaTH ONpENEICHUs IOHATH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 00O0OLIeHUs u
CpaBHEHUs1, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATh W MPeoOpa3oBHIBATh CYXKIEHHS: YTBEpIUTEIbHBIE U
OTpHIIATENbHBIE, €TMHUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeajaratb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JienaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCIAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOJIUTH  CAaMOCTOATENBHO JIOKA3aTeNbCTBA MaTeMaTWYeCKUX  (akTOB, BBICTPAUBATh



apryMeHTaIuIo, MPUBOJIUTH MPUMEPhl U KOHTPIPUMEPHI, MPUMEHSATH METOJl MaTeMaTH4YeCKOU
WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CMOCO0 pemeHus y4eOHOW 3amaun  (CpaBHHBATh HECKOJIBKO BAapHUAHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOANIMA € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

MCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEOBATEILCKUI MHCTPYMEHT MMO3HAHUSA, POPMYITUPOBATH
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSTENIbHO YCTaHABINBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAMTH IO CAMOCTOSITEJIBHO COCTAaBJIEHHOMY IUIaHY SKCIIEPUMEHT, MCCIEAOBAHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXITY
co00ii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOIO
HAOJIIOJICHUS, HCCIIEIOBaHMUs, JKCIEPUMEHTa, OLEHUBAaTh JOCTOBEPHOCTh IOJIYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanmeii:

BBISBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a4H;

BbIOUpaTh, AHAIM3HPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB ¥ (POPM IMPEIACTABICHUS;

BEIOMpaTh (HOpMy TpelCTaBICHHUSI WHPOPMAIMU W WJUTFOCTPUPOBATH PEIIaeMbIe 3aadu
CXeMaMH, AuarpaMMaMu, HHOU rpaukoi U X KOMOMHALIMSIMU;

OLICHMBATh  HAAEKHOCTh HMHGPOPMALMM MO  KPUTEPUSIM, MPEATOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBbIE yHHBepPcaIbHbIe Y4eOHbI€ el cTBHUA:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUICHHS 33Jayl, KOMMEHTHPOBATH TOJTYYECHHBIN
pe3ynbTar;

B X07€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAllEJICHHbIE Ha MOMCK PEIIEHHs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KJIEHUSIMU IPYIMX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHOM opMe GOpMYyIHUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

NPEICTaBIATh PE3YJbTaThl pEIIEHHs 3ajaud, SKCIEPUMEHTA, HCCIIEIOBAaHUS, NPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢GopMmarT BBICTYIUICHHS C Y4€TOM 3aJad Mpe3eHTaluu U
0COOEHHOCTEHN ayAuTOpHH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI TpU
peleHnH Y4eOHBIX MaTeMaTH4YecKMX 3a/ad, NMPUHUMATh IeJIb COBMECTHOM JIeATEeNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThI, paclpeaessaTh BUIbl paboT, 10roOBapuBaThCA,
00CcyX1aTh MPOIIECC U Pe3yJabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUA C



JpYyrMMU 4JI€HaMU KOMAaHIbI, OLEHHMBATh Ka4ye€CTBO pPE3yJbTaTa M KAauyeCTBO CBOErO BKiIaaa B
00N pe3yNbTaT M0 KpUTEpUsIM, cHOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA
Camoopranu3anus:

BBIABIISATH NPOOJEMBI Ui pelIeHHs B JKU3HEHHBIX W y4eOHBIX  CHUTYaIMsX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0AAX MPUHATUS PELIEHUH (MHAUBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENILHO COCTAaBIISATh IUIaH, aJITOPUTM PELLCHUs 3a4a4u (UM €ro 4acTh), BBIOMPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJI Mpolecca U pe3yibTaTa peLIeHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIEKCU;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PELIEHUM 3a/1ayd, BHOCUTH
KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HaMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PpE3yNbTaTa AEATEIbHOCTH IIOCTABICHHOW LEIU U YCIOBHUSAM,
OOBSICHATH MIPUYUHBI JOCTHKEHUS FIIM HEJTOCTHIKCHHUS L€, HAXOAUTh OIIUOKY, 1aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY;

BbIp@XKaTh SMOLMM IMPU H3YYEHUU MATEMATUYECKUX OOBEKTOB U (PaKTOB, J[1aBaTh
SMOLIMOHAIBHYIO OLICHKY PEIEHUS 3aJa4H.

INPEJIMETHBIE PE3YJIBTATbBI

K koHy 00ydenus B 7 kjacce o0y4yaromuics MOJIyduT caelyrolue NpeIMeTHbIC Pe3yIbTaThl:

Pacno3HaBaTh UM3yueHHbIE TE€OMETpPHUYECKHE (UIYphl, ONpEAeNsTh HUX B3aUMHOE
pacrnojyiokeHue, u300paxkarb T€OMETpUYECKHEe (UTYpBI, BBIMOJHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MmepATh JMHEHHBIE M YIVIOBBIE BEIMYMHBL. Pemare 3aJauv HAa BBIYMCIICHHE JUIMH
OTPE3KOB U BEIIMYUH YIJIOB.

Jenarb NpUKUAKY W OLEHKY JUHEHHBIX M YIIOBBIX BEJIIMYUH IIPEAMETOB B pEaIbHOMN
JKU3HH, pa3MepoB MPUPOIHBIX O00BEKTOB. Paznuyarh pasmepbl ATHUX OOBEKTOB IO MOPAAKY
BEJINYUHBI.

Ctpouts 4epTeKM K F€OMETPUYECKHUM 3a/1adaM.

Ilonb30oBaTbcsd MNpPU3HAKAMHM PABEHCTBA TPEYrOJBHHUKOB, MCIOJB30BaTh IIPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBONTE JTOTHYECKHE PACCYKICHHUS C HCIIOIb30BAHUEM I€OMETPHUUECKUX TEOPEM.

ITonb30BaTbcs MpPU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ IPAMOYIOJIBHOIO TPEYrOJIbHUKA, B PpELICHUU
T€OMETPUUYECKUX 3aa4.

OnpenensaTh NapauIeIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. Onpenenars NapaiebHOCTh MPSIMBIX C IMTOMOIIBK) PAaBEHCTBA PACCTOSSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemate 3agaun Ha KieT4aToit Gymare.

[IpoBOAMTH BBIYHMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
F€OMETPUYECKUX  3aJadaX C  HUCHOJIB30BAHHEM CYMMBI  YIJIOB  TPEYrOJBbHUKOB W



MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPHU IEPECEUECHUHU MABYX MapaieIbHBIX
IIPSIMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a41 Ha HaX0K/ICHUE YIJIOB.

Brnagerp mousituem reomerpudeckoro mecra Touek (I'MT). Ompenensite OHCCEKTpUCY
yrila W CEepeAUHHBbI NEPHEeHAMKYJIAp K OTpPe3Ky KaK TIE€OMETPUYECKHE MeCTa TOYeK.
[Tonb30BaTbes mMOHSATHEM TeoMmeTpuyeckoro wmecta Todek (I'MT) mpu jmokaszarenbcTBe
T€OMETPUYECKUX YTBEPKIACHUM U IIPU PELICHUU 3a/1a4.

DopMynMpOBaTH ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHUaMeTpa OKPYKHOCTH,
YBEPEHHO BJaJE€Th MX CBOMCTBAMU. YMETh JOKa3blBaTh WU INPUMEHSTh 3TH CBOMCTBA IpU
pelIeHny 3a1a4.

Bnanete moHATHEM ONHUCAHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHTp. JlokasbBaTh M MCHOJIB30BATH (PAKTHI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrojbHUKA
MIEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIE MEPHEHIUKYISIPHl K CTOpOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OTHOW TOUKE.

Biamere noHATMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOU O
NEPIEHAUKYJIIPHOCTH KacaTeIbHOM M paauyca, IPOBEAEHHOIO K TOYKe KacaHus. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJJHOM TOUKH, U IPUMEHSTH
3TO B PELIEHUH F€OMETPUUECKHX 3a/1au.

Jloka3plBaTh M NIPHUMEHATH INPOCTEHIIME TI'€OMETPUYECKHE HEPABEHCTBA, IOHMMAaThb HX
IIPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE FT€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

K xonity 00yuenus B 8 ki1acce 00y4yaromunics MojayquT CICYIOINe TPEAMETHBIC PE3YIbTaThl:
Pacno3naBate OCHOBHBIC BHIBI YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IOJIb30BATHCS HMX
CBOMCTBAMHM TIpPH pEIICHUU TEOMETPUYECKHX 3ahady. Pa3nuuaTh MNpU3HAKM U CBOMCTBA
napajuiesiorpaMma, pomOa U MPSIMOYTOJbHUKA, JT0Ka3blBaTh MX M YBEPEHHO MPUMEHSThH MPHU
pEIIeHNH TeOMETPUIECKUX 3a/1a.

Hcmonp30BaTh CBOMCTBA TOYKM TEPECEUEHHUS] MEIUaH TPEyroijbHUKa (LIEHTpa Macc) B
peILIeHNH 3a]1a4.

Brnaners moHsATHEM CpelHEW JUHUH TPEYrOJIbHUKA M Tpamelu, MPUMEHITh UX CBOWCTBA
OpU pELIeHUH TeoMeTpuueckux 3anad. Mcmonb3oBate Teopemy Paneca u Teopemy o
NPOTIOPIMOHATIBHBIX OTPE3KaX, MPUMEHSITh UX ISl PEHICHUS TPAKTUIECKUX 3a/1a4.

Pacno3naBate nEHTpaIbHO-CHMMETPUYHBIE (PUTYpPBI M HUCIIONB30BAaTh WX CBOWCTBA MpPH
peleHny 3ajay.

Bmagets MIOHATUIMH mog00ust TPEYTrOJIbHUKOB, Kod(duImeHTa moaoous,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYTrONBHUKOB. VIMETh Tpe/iCTaBIEHHE O
npeoOpa3oBaHuu Moa0OMsT M O mMoA0OHBIX ¢urypax. Ilomp3oBaTbes NpuU3HAKaMHM TMOAOOUS
TPEYrOJIHHUKOB MPHU PEIICHUH TeOMETpUYEeCKUX 3ajad. J{oKka3piBaTh U MPUMEHATH OTHOIICHUS
MPOMOPLUOHAILHOCTY B MPSMOYTOJBHBIX  TpeyroibHukax. [IpumensTs momoOue B
NPaKTUIECKHUX 3a/1a9aXx.

BBIBOAMTE W WCMONB30BaTh MpoOCTeHmue (GOpMyNIsl Uil TUIOMIAAN TPEYTrOJbHUKA,
napajienorpaMma, pomba W Tpamenuu. BeIYHCIATH (pa3IMYHBIMU CIIOCOOAMH) IUIOMIATH
TPeYrojbHUKa W IUIOMIAAHM MHOTOYIONbHBIX (Guryp (moib3ysach, Tae HEOO0XOIUMO,
KaJBKYJIATOPOM). 3HaTh OTHOILIEHHUE IUIONIa/iel MOJOOHBIX (PUIYp U MPUMEHATH NMPHU PELICHUU
3amad. [I[puMeHSATh MOTy4YeHHBIE YMEHHSI B TPAKTUUYECKUX 3a7adax.



[Tomp3oBatbest Teopemoi Iludaropa mis pemieHHs TEOMETPUUYECKUX M MPAKTHUYECKUX
3aaa4. CTpOI/ITB MAaTCMAaTUUCCKYI0O MOJACJIb B IMPAKTUYCCKUX 3aJadax, CaMOCTOATCIBbHO ACIAaTbhb
qepTénc H HaXOJUTb COOTBCTCTBYIOIIUC JJIMHBI.

Bnagerp moHATHEM BIHCAHHOTO M IEHTPAJIbHOIO YIJa, Yrjla MEXIy KacaTelIbHOM u
XOpAOW, ONHCAHHONM W BIHCAHHON OKPYXXHOCTHM TPEYroJbHUKA M YETHIPEXYTOJIbHUKA,
MPUMEHSTh UX CBOMCTBA IIPU PELICHUU 3a]1a4.

HpI/IMeHHTb MOJIYYCHHBIC 3HAHUSA HA IMPAKTUKEC — CTPOUTbL MATCMATUYCCKHUEC MOACIIU IJIA
3aJa4 peajbHON KU3HHU U POBOJAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUH (TIOB3YSICh, I/I€ HEOOXOIUMO, KATBKYJIATOPOM).

K xoniy o0yuenus B 9 kjacce o0y4yaromuics MOIyduT CIAeIyIOIUE IPEIMETHBIE Pe3yIbTaThI:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIMM OCTPHIX YIJIOB, YMETh HAXOIUTh C MX IOMOIIBIO
pasinyHble  BJEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pELIEHHe MNPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (c MOMOLIbI0 KaJIbKYJISATOpa) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

[Tonbp3oBaTbes popMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUI HAXOXKJICHHUS COOTHOILIEHUM MEXJly TPUTOHOMETPUUYECKHMMHU BETUYMHAMHU.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATH UX Uil HaXOXIAECHUS
pPa3IUYHBIX  3JEMEHTOB TPEYrojbHUKAa («pEIIEHHWE TPEYroJAbHUKOB»), TpU pElICHUU
reoMeTpuYecKux 3ajad. [IpuMeHsTh Noay4YeHHbIEe 3HAaHUS IIPU PEILICHUH IPAKTUYECKHX 3a/1a4.

[TpuMeHATh TPUTOHOMETPHIO B 3ajjauyaX Ha HaXOXKICHHE IUIOINAAM, BHIBOJUTH U BIIA/IETh
TPUTOHOMETPHUYECKUMH (popMylamMH /ISl TUIOIIAANW TPEYrojibHUKA, TapajuieJiorpamma, poMoa,
Tparenuy, BHIBOIUTh M MPUMEHATh (hopmyny ['epora m Gopmyny A IUIOIAAH BBIITYKIIOTO
4eThIPEXYTOJbHUKA.

Hmets npencTaBieHne 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYaIHX.

Hcnons3oBatk Teopemsl UeBbl 1 MeHenas Ipyu peleHnn 3a/1a4.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIJaX, YIJlax MeXAy XopAaMmH (CEeKyLIUMU) U yrie
MEX1y KacaTeJIbHOM M XOpJ0i MpH pEelIeHUH TeOMETPUUECKHX 3a/1ad. Jloka3pIBaTh U MPUMEHSTh
TEOPEMBI O MPOU3BEACHUHU OTPE3KOB XOpJH, O MPOU3BEIEHUH OTPE3KOB CEKYIIMX, O KBaJpare
KacaTeJIbHOM.

Brnagerp moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh € ypaBHEHHEM MpsSMOMl Ha
IUIOCKOCTH. BrajieTh MOHATUSAMU YIIIOBOTO KO3 UIMEHTa U CBOOOAHOIO Wi€Ha, TOHUMAaTh MX
TE€OMETPUYECKUN CMBICT U CBS3b YIJIOBOTO KOX(QQHIMEHTa C BO3pACTAHHEM U YObIBaHMEM
JUHEHHOW (QyHKIMM. YMeThb pemaTb METOAOM KOOpPAMHAT 3ajayd, CBSI3aHHbBIE C
NapajuIeIbHOCTBIO U MEPHEHIUKYISPHOCTIO MPSAMBIX, NEPECEUCHUEM MPSAMBIX, HAXO0XKIECHUEM
TOYEK IepPEeCcCeUeHUsl.

BbeIBOINTE M BIIAJETh ypaBHEHUEM OKpPYKHOCTH. Mcmonp3oBaTh METOJ KOOpAMHAT AJIA
HaXO0XK/JICHUS TIepeceueH OKpyKHOCTEeH 1 NMpsiMbIX. Banets GpopMynamu paccTosiHUSA OT TOUKU
110 TIPSIMOM, IIJIOLIa/IM MapajiesorpaMmMa B KOOpJAUHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOU
wiomanu. [lonb30BaTbecss METOAOM KOOPIMHAT Ha IUJIOCKOCTH, MPUMEHSATh €ro MpHU PelIeHUuU
FEOMETPUUECKUX M TPAaKTHUECKUX 3anad. lIpuMeHATs MeToJ KOoOpAuHAT B IPAaKTHUKO-
OpPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Bnaners moHATHEeM BekTOpa. YMETh CKJIaJbIBaTh W BBIYUTATh BEKTOPHI, YMHOXaTh Ha
YHCIIO, BJIAJETh NpaBWJIAMU TpPEyroJbHMKAa W NapajuiesorpamMMa. Brajerh mnpakTUuecKuMu
MHTEPIIPETALUSAMHE BEKTOPOB. YBEPEHHO II0JIb30BAaThCA KOOpAMHATaMU BeKTopa. Bianers
CJIOKEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HAa YMCIIO B KOOPAUHATAX.



Nmetp mpenctaBieHue o Oasuce (Ha mIockocTh). PackiaawiBaTh BEKTOpPHI 1O Oaswmcy.
PackianpiBaTh BEKTOpBI CHJI € IOMOLIbIO IPOELUUPOBAHHUA U  TPUTOHOMETPHUYECKHX
cooTHoIIeHUH. [IpuMeHATh MoTyYeHHbIE 3HaHUS B MPOCTEHIINX (PU3NIECKUX 3a/1a4ax.

Brnaners NoHATHEM CKAISPHOIO MPOU3BEACHUS BEKTOPOB, IOHUMATh €r0 F€OMETPHUYECKUN
CMBICI M YBEPEHHO IIOJb30BaTbCSA €ro BBIPAKEHUEM B JIEKApTOBBIX KOOpIMHATaX. 3HATh
TUCTPHUOYTUBHOCTh CKAJISIPHOTO IPOM3BEACHUS U €r0 CBA3b C MpoenupoBaHuEeM. lIpumeHsTh
CKaJISIPHOE IIPOM3BE/IEHUE BEKTOPOB Ul HaXOXKJIEHUS UIMH U yrioB. PemaTs reomeTpuyeckue
3aJa4d C IOMOULIBK CKAJIPHOIO npou3BelneHus. Vcnosb30BaTh CKaNApHOE IPOU3BEIECHUE
BEKTOPOB B ajireOpanyeckux U (pu3nueckux 3agadax.

Bragers noHATHSAMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPYXKHOCTH M paJMaHHON Mephl yria, BBIYMCIATH IUIOIIAAL Kpyra U ero yacred. IloHumarh
CMBICT 4yucia 7. [[puMEeHATh MONy4YeHHBIE YMEHMS NPU PEIICHUU NPAKTUYECKUX 3a7ad. 3HaTb
UCTOPUYECKHE CBEAECHUS 00 U3MEPEHUHU AJTUHBI OKPYKHOCTH U IUIOIIAAN KpyTa.

HmeTs mpencrtaBieHHe O NpeoOpa3oBaHUU IUIOCKOCTH, O ABMXKEHUAX. Haxonute ocw,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPHl IOBOPOTA, HAXOAWUTH KOMIIO3UIMHM MPOCTEHIINX
npeoOpa3oBanuil. [I[puMeHATh IBH)KEHUS INIOCKOCTH IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

ITpuMeHATh NOyYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM 000U
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOIb3YACh, I'71€ HEO0X0IUMO, KaJIbKYJIATOPOM).

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA [POI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb M CTATUCTHUKA» HA YIJVIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaTbhl OCBOEHHUS NPOrpaMMBl [0 MAaTEMATUKE XapaKTEpU3YIOTCS B
YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

NpOSIBIIEHUEM MHTEpeca K MPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHICKMX MaTeéMaTUKOB M POCCHHCKON
MaTeMaTHYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTIXKEHUH B IpYTUX HayKaX W MPUKIIaJIHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHMHA M pEalHu3aludu ero IMpas,
NpEJCTaBJICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIETyp TPakJIaHCKOro o0ImiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXKJIEHUIO ITUYECKUX IMPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHLUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TPyA0BOI0 BOCIIMTAHMS:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHHM MPaKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMAaTUYECKOTro 0Opa30BaHUs Ha MPOTSHKEHUHN BCel
KHU3HU Ul YCHEITHON Npo(ecCHOHANIBbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,



OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM HWHIUBUIYAIbHONW TpaeKTOpuu 0Opa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCTIMTAHUSL:

CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIeHUHN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nueHHoCTEH HAYYHOr0 MO3HAHUSA:

OpUEHTalle B AESITETbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W O0OIIecTBa, NOHUMaHUEM
MaTEeMaTHYECKON HayKW Kak c(epbl UYeIOBEYECKOW NEATENhbHOCTH, JTAloOB €€ pa3BUTHS U
3HAUMMOCTHU JIJIsL Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKU U MAaTEeMaTHYEeCKOU
KyJIbTypOM KaK CpEICTBOM I[IO3HAaHUS MHPA, OBJIAJEHUEM HABBIKAMU MCCIIE0BATEIbCKON
JIeATEIbHOCTH;

6) ¢usuyeckoro BOCHHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIMOHAIBLHOIO 0JIArONOoJIYYHs:

FOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbBA,
BEJICHUS 3JJ0POBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryyspHas Qu3udeckas aKTHBHOCThH), CPOPMHUPOBAHHOCTHIO HAaBBIKA peIICKCHUH,
MIPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO K€ MpaBa JIPYyroro 4e0BeKa;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

OpHEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM U pellleHus 3ajad B o0yactu
COXpPAHHOCTH OKPYXKAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OILIEHKM HMX BO3MOXHBIX
MOCJICJICTBUM JIJI OKPY’KAIOIIEH Cpejibl, OCO3HAHHUEM IJI00AIBHOTO XapaKTepa IKOJOTUYECKUX
npo0JieM U IyTel UX pelieHus;

8) axanTanuu K U3MEHSIOIIHMMCH YCJIOBUAM COLHUAIBHON U MPUPOIHOH CPe/bl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4e€pe3 MPaKTUUECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0Jiel, mMpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OMBITA IPYTHUX;

HEOOXOIUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HaHHUM, (OPMYyIUPOBAaTH WJEH, MOHATHUSA,
TUTIOTE3bI 00 O0BEKTaX W SIBICHHUSIX, B TOM YHCJIE€ paHEe HEM3BECTHBIX, OCO3HABAThH JE(PHUITUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD) CHUTYaIlMIO, BOCHPHHMMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
nencTBusl, PopMyIMPOBATH U OIIEHUBATH PUCKU U TTOCJIEICTBUS, (JOPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOSHHS MPOrpaMMBI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETro
obpazoBaHusi y oOyudarmierocss OyayT cQOpMHpPOBAaHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,
XapaKTepU3YIOIIHeCcsT  OBIAJCHUEM  YHHBEPCaJIbHBIMU  IIO3HABATEIBHBIMU  JEHCTBHUIMH,
VHHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU W YHHUBEPCAIBHBIMU PETYISITUBHBIMU
JIEUCTBUSIMU.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
Ba3oBble JJoruueckue AeiicTBUA:



BBISIBJISITH M XapaKTePU30BaTh CYLIECTBEHHbIE MPHU3HAKU MAaTEMaTHYECKHX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKANUUA, OCHOBAHUSA Ui 000OIIeHUs u
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui  BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX M HHJIYKTUBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeabCTBA MAaTEMAaTHUECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOTIO),
MPOBOAMTH  CAMOCTOATEIBHO JIOKA3aTeIbCTBA MaTeMaTUyecKuxX (aKkToOB, BBICTPAUBATH
apryMEeHTallUI0, TPUBOJAUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOH
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOUpaTh CcHoco® pemieHus ydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboliee MOAXOMANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KpUTEPUEB).

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

HCIIOJIb30BATh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCHI, GUKCUPYIOLIUE TPOTHUBOPEUHE, IPOOIEMY, CAMOCTOSTEILHO YCTaHABIMBATh HCKOMOE
¥ JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIUIO, MHCHHCE;

IIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, MCCIEA0BaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXIy
co00ii;

CaMOCTOSTENIbHO (hOpMYIHPOBATH 0OOOIICHHS M BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, WCCIICIOBAHUSA, JKCIIEPUMEHTA, OIICHHBATh JIOCTOBEPHOCTh IMOITYYEHHBIX
pE3yNIbTaTOB, BHIBOJOB U 000OIICHHMIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, TaHHBIX, HEOOXOIUMBIX IS
pElIeHNs 3a1a4H;

BBHIOMpPATh, aHAJIU3UPOBATH, CHUCTEMATHU3UPOBATH W HMHTEPIPETUPOBATH HMH(POPMAIIHIO
pa3IUYHBIX BUIOB U (DOPM Mpe/ICTaBICHNUS,

BbIOUpaTh (hopMy TpelcTaBieHUs MHGOPMAIMU U WILIIOCTPUPOBATH pEIIaeMble 3ajauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OIICHWBATh  HAAE&KHOCTh HHPOPMAIMH 1O  KPUTEPHUSIM, TPEIJOKECHHBIM  WIIH
chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC yHHBepcaabHble yueOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXKJEHHUS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOuIeHus], SICHO, TOYHO, 'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS MO XOAY peUIeHHs 3a/Jadd, KOMMEHTHUpPOBATh MOJyYEHHBIN
pe3yJIbTaT;



B XO7ie OOCYXIIEHMsI 3aJ1aBaTh BOMIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, TIPOOIEMBI,
pemaeMoil 3a1aun, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWMCK PEIICHHS, COMOCTABJIAThH CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOJICTBO
MIO3HIINH, B KOPPEKTHOU (popMe HOpMyTHUpPOBATh Pa3HOTIIACHSI, CBOM BO3PAKECHHS,

NPEICTaBIIATh PE3YJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHHMs, IMPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad4 [pPE3CHTAlMd U
O0COOEHHOCTEHN ayAUTOPUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaJbHOH pabOTHI MpU
pelIeHHH YYeOHBIX MaTeMaTH4YeCKHX 3alad, MPHHAMATh IIeJIb COBMECTHOW JeSITEeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, paclpeaessaTh BUIbI PabOT, TOTOBapUBATHCA,
00CyX/1aTh MPOLIECC U PE3YNbTaT paboTHI, 00001aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPyNmoBbIX (Gopmax padoTel (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» W WHBIC); BBIIOJIHITH CBOK 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTUMH YJI€HaMU KOMAaH[Ibl, OIICHWBAaTh KAa4eCTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIAJa B
O0IIMI pe3yNbTaT M0 KPUTEPHUsM, CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusaunus:

BBISBJISITH  MIPOOJIEMBI  JUISI  PEMICHUS B JKU3HEHHBIX W Y4EOHBIX CHTYaIHsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATHUS PELICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITEIIbHO COCTABJIATH IJIaH, AJITOPUTM PEIICHHS 3aa4M (MU €ro 4acTh), BEIOUpaTh
croco0 pemeHuss ¢ Y4ETOM HMMEIOUIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCO0AMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpollecca W pe3ysbTara pelieHus
MaTeMaTU4YeCKOW 3a/1aui, CAMOMOTHUBAITUHU U PEPIICKCUU;

MPEBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TP PENICHWH 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yNbTaTa AEATEIbHOCTH TOCTABICHHOW I U YCIOBHUSM,
OOBSCHATH MPUYMHBI TOCTUKEHUS WIIA HEJTOCTUKEHUS 1IeJIU, HAXOAUTh OMUOKY, TaBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY;

BBIp@XaTh OSMOIIMM MPU HM3YUYEHUH MaATEeMAaTUYECKUX OOBEKTOB U (aKTOB, [aBaTh
SMOIIMOHAJIBHYIO OLIEHKY PEIICHUS 3aa4H.

INMPEAMETHBIE PE3YJIBTATHBI

K koHiy o6yuenus B 7 kjacce o0y4yaromuics MONyduT CIeIyIoIue NPeIMETHbIE Pe3yIbTaTh:

Yurtath MHPOpPMALUIO, MPEJCTABICHHYIO B Ta0iMIaX, HAa guarpaMmax, IMpeJCTaBIATh
JaHHble B BHJE TaOJHIl, CTPOUTH CTOJOMKOBBIE (CTOJOYATHIE) U KPYrOBbIE JUATPAMMBI I10
MacCHBaM 3HAYCHHM.

OnucelBaTh M HHTEPIPETUPOBATh PEAIBHBIE YHCIOBBIE JAaHHBIE, IPEICTABICHHBIE B
TabIMIax, HA IUarpamMmax, rpadukax.

Hcnonp3oBaTh 171 ONHMCAHMSI JAHHBIX CTaTHUCTUYECKHE XapaKTEPUCTHKU: CpeaHee
apudmeTnyeckoe, MeraHa, HanOoJbIIee U HaMEHbIlIee 3HaYeHUs, pa3MaX, KBapTUIIH.



HmeTp mpesicTaBieHUE O JIOTUYECKUX YTBEPKACHUSX M BBICKA3BIBAHHUSAX, YMETh CTPOUTH
oTpHIaHusi, (HOPMYITHPOBATh YCIOBHBIC YTBEPXKACHUS MPHU PEIICHUM 3a/1ad, B TOM YHCIIC U3
JPYrux y4eOHBIX KypCOB, UMETh MPEJICTABICHHE O TEOpPEMax-CBOWCTBAX U TeOpeMax-IIpU3HaKax,
0 HEOOXOJMMBIX M JJOCTATOYHBIX YCIOBHUSIX, O METO/IE JOKa3aTeIbCTBA OT IPOTUBHOTO.

Hmerp mpencraBieHHE O CIydailHOW W3MEHYMBOCTH Ha TpUMepax pe3ysbTaToB
U3MEpEHU, 11eH, PU3NYECKUX BEITUYHH, aHTPOTIOMETPUUYECKUX JTaHHBIX, HIMETh MPEIICTABICHHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Wcnonp30BaTe il ONMCAHHS JAHHBIX 4YacTOTHl 3HAYEHWH, TIPYNIUPOBaTh JaHHbBIC,
CTPOHTH TUCTOIPAMMBbI TPYIIITUPOBAHHBIX JAHHBIX.

Hcnonb3oBate Tpadsl A peHIeHus 3afad, UMETh MPEACTaBICHHUE O TEPMUHAX TEOPUHU
rpadoB: BepnHa, pedpo, Ienb, UK, MyTh B rpade, UMETh IpecTaBieHne 006 ooxozae rpada u
00 OpHEHTUPOBAHHBIX Tpadax.

K koniy o0yuenus B 8 kjacce 00y4Jaromuics MOIyduT CIAeIYIOIUE IPEIMETHBIE PE3yIbTaThI:

OnepupoBaTb NOHATHUAMU MHOXECTBA, IIOAMHOXECTBA, BBIIOJHATH OINEpallMd HaJ

MHOXECTBaMHU:  OObEIUHEHUE, IIEPECeUeHHEe, INEepPeUUuCiiaTh  IEMEHThl MHOXECTB  C
UCIIOJIb30BAaHUEM OPIaHU30BAaHHOI'O Mepedopa 1 KOMOMHATOPHOT'O MPaBHJIa YMHOXKEHUS.

HaxoauTh BEpOsSTHOCTH CiydyalHBIX COOBITUM B CIy4yaillHbIX ONBITAaX, 3Has BEPOSITHOCTH
AJIEMEHTApHbIX COOBITUH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITUSIMH, UMETh MIOHATHE O CIy4aiiHOM BbIOOpE.

OnuceiBaTh JaHHBIE C MOMOUIbIO CPEJHUX 3HAYEHUH M Mep pacceuBaHMs (IUCHepcHs U
CTaH/JapTHOE OTKJIOHEHHE). YMETb CTPOUTHh U HHTEPIPETUPOBATH AMArpaMMbl PacCEUBaHUS,
UMETh NPEJCTABIEHUE O CBA3M MEKy HaOJI0JaeMbIMU BETUYMHAMHU.

Hmets mpencTaBieHue o IepeBe, O BepIIMHaxX U péopax JepeBa, UCIOIb30BaHUU JIEPEBLEB
IpU peIIeHUU 33Jad B TEOPUHM BEPOSITHOCTEH, B APYruX y4eOHBIX MaTEeMAaTHYECKHUX Kypcax U
3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB.

OnepupoBaTh NOHATHEM COOBITUSI KaK MHOXKECTBA 3JIEMEHTAPHBIX COOBITUH CIydailHOTrO
OTbITA, BHIIOJHATE ONEpallMU HaJ COOBITHSIMH, UCIIOJIb30BATh MIPU PELIEHUU 337a4 JAUarpaMMbl
Olinepa, YMCIOBYIO MPSAMYIO, IPUMEHSTH (HOPMYITY CIIOKEHUS BEPOATHOCTEH.

Ilonb30BaTbcs IMPAaBUIOM YMHOXKEHHsS BEPOSATHOCTEH, MCIOJB30BaTh JAEPEBO UL
NPEJCTaBICHNUs] CIy4alHOrO oOmnblTa TMpu pemeHuu 3anad.  OnepupoBaTh OHATHEM
HE3aBUCHMOCTH COOBITHIA.

K koH1y 06ydenus B 9 kjacce o0yyaromuiics MoJyduT caelyromue NpeIMeTHbIE pe3yIbTaThl:

[Tonb30BaThcs KOMOMHATOPHBIM MPABUIIOM YMHOXEHHS, HAXOAUTh YHCIIO MEPECTAHOBOK,
YHCIIO COYETAHMM, MTOJIb30BAThCA TpeyrojabHUKOM [lackans npu pemieHuu 3agad, B TOM 4KCie Ha
BBIYHUCIICHHE BEPOSTHOCTEH COOBITHI.

Hcnonb30BaTh MOHATHE TE€OMETPUUYECKON BEPOSITHOCTH, HAXOIUTh BEPOSTHOCTH COOBITUN
B OMbITaX, CBA3aHHBIX CO CIy4YailHBIM BHIOOPOM TOYEK U3 IUIOCKON (QUIyphl, OTpe3Ka, JJIMHBI
OKPYKHOCTH.

Haxoaute BepoATHOCTH COOBITUI B OMBITAX, CBA3aHHBIX C MCIBITAHUSIMHU 10 JOCTHXKEHUS
IIEPBOIO yCII€Xa, B CEPUAX UCIIBITaHUN bepHymn.

HmeTh mpencTaBieHHe O CIydyalHBIX BEIMYMHAX U OMO3HABATh Cly4ailHble BETMYMHBI B
SBJICHUSAX OKPYXAIOIIero Mupa, ONEepUpOBaTh IOHATHEM «paclpeiesieHue BEepOSITHOCTEMN.
YMeTh CTpOUTH pacHpelesIeHUs BEPOSTHOCTEH 3HAUYEHUM CIy4dalHbIX BEIMYMH B H3YYEHHBIX
OIbITAX.



Haxomute MaremaTMueckoe OXUJAHWE W JUCIEPCHUI0 CIyYalHOW BEJIWYHUHBI 0
pacupeieNeHu0, MPUMEHATh 4YHUCIIOBBIE XAapAaKTEPUCTUKU H3YYEHHBIX paCHpEeNesIieHUNd Ipu
pelIeHu  3a/1a4.

HNmeTpb mpencTaBieHue O 3aKOHE CIIYYalHBIX YUCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIy4yallHON W3MEHYMBOCTH, TOHMMATh MaTeMaTH4YeCKOoe OOOCHOBAaHHME OJM30CTH YacTOTHI H
BEPOSATHOCTH COOBITUS. VIMETh MpeAcTaBleHUE O POJU 3aKOHA OOJBIIMX YHUCET B MPHUPOIE U
00IIeCTBE.



TEMATHYECKOE IINTAHUPOBAHUE (Aareopa)

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonansHbIe yncina (MOBTOpEHUE)
5 OVYHKUMU. KoopauHatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripakenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMWMW. JIunelinbie ypaBHEHHUs
5 UNCJIA U BBIUUCJIEHUS. Crenens ¢ 5
HaTypaJIbHBIM MOKa3aTelleM
5 AJITEBPAMYECKUWE BBIPAXKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIbl COKPAIEHHOTO YMHOXKEHUS
UNCJIA U BBIUNCJIEHUS. IenumocTs 10
OYHKIUUN. Jluneiinas pyHKIus 16 1
YPABHEHUSA 1 CUCTEMBI
10 YPABHEHUMMU. CucremMbl IMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpEHME, 0606IH€HI:IC, 3 1
CUCTEMaTHU3allus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaBencrtBa
5 UNCJIA U BIUNCJIEHUW . KBaapaTtHbrit 17 1
KOpEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparusle ypaBHeHUS
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYNCJIEHU . IenmumocTth 7 1
9 [ToBTOpEHwUe, 06o6meHIfe, 10 1
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 25 1
VYpaBHEHMsI, HEpPAaBEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU 25 1
N IMPOI'PECCHUN
5 AJITEBPAMYECKUE BBIPAXXEHUW . 12 1
CreneHsp ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
5 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 34 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




TEMATHYECKOE INTAHUPOBAHME (I'eomerpust)

7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne i/ I:::FD;:::;::IM pasieIon HTem Beero KonrTpoabubie IIpakTuueckue f)lgsg)fo(::al::])mnme
padoThbI padoThI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
N3mepenune reoMeTpu4ecKiuxX BeITUYUH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
[IpsiMoyronbHBIE TPEYTOJIBHUKHI
I'eomeTprueckne HepaBeHCTBA 1
OxpyxHOCTb. [ 'eomMeTpryeckue mecta
6 ToueK. [IoCTpOeHNs C MOMOIIBIO IUPKYIIS 18 1
Y JIMHEHKH
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AIUS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThbI
pecypchl
1 YeThIpEXYTrobHUKU 22 1
[Monobue 16 1
3 [Tnomans 16 1
4 Teopema [Tudaropa n Havana 18 1
TPUTOHOMETPUHU
5 VYTIIbI B 94eTBIPEXYTOLHUKH, CBSI3aHHBIE C 20 1
OKPYKHOCTBIO
5 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIHS 10 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroa KkoopAauHAT 10 1
4 BexTopsl 20 1
3) JlJIHa OKPY>KHOCTH U IIJIOLIa/1b Kpyra 16 1
6 JIBMOKCHUS INIOCKOCTH 10
7 [ToBTOpeHwME, 0606meHPUIe, 12 1
CUCTEMAaTH3aIWsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




TEMATHYECKOE INTAHUPOBAHUE (BEPOATHOCTDb U CTATUCTHUKA)

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 [IpencraBneHue JaHHBIX 4
2 OmnucarenpHas CTaTUCTUKA 8 1
3 CnyuaiiHast ©3MEHYUBOCTD 5 1
4 Beenenue B Teopuro rpadon 4
5 Jloruka 3
BeposiTHOCTB 1 yacToTa Clly4aiiHOTO
6 5 1
COOBITUA
7 [ToBTOpenue, 06001IEHNE, 5 1
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 3




8 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

[ToBTOpeHue kypca 7 kiacca

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHuoxecTBa
BeposiTHOCTB citydyaifHOTO COOBITHS

OmnucarenpHas craTucTuka. PaccenBanme
JTAHHBIX

Beenenue B Teoputo rpadoB

Jloruka

Omnepanyu Ha/l CITy4aitHBIMU COOBITHSMHU.
CrnosxeHue BeposiTHOCTEN

VYcioBHas BEpOATHOCTb, YMHOKEHHUE
BEpOSITHOCTEH, HE3aBUCHMBIE COOBITHS

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTHU3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 IToBTOpeHue Kypca 8 Kinacca 3
2 DneMeHTbl KOMOMHATOPUKH 6
3 I'eomeTpuueckas BEpOSATHOCTh 3
4 Wcnrbitanus beprymm 6
3) CrnyuaiiHast BeTu4MHa 3
5 YucoBbie XapaKTEPUCTHKH CITyIalHBIX 5
BEJIMYMH
7 3aK0H OOJIBIINX YHCET 3
8 [ToBTOpenue, 06061IeHNE, 4 1
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHME (Aareopa)

7 KJIACC
KoimuectBo DJIEKTPOHHbBIE
Ne Tema ypoka 4acoB uudposbie
n/n oOpa3oBaTe/ibHbIE
Bcero
pecypchl
1 [ToBTOpenue. ParmonanbHbpIe YKcia 1
IToBTOpenue. CpaBHeHUE, YIOPSAIOUYMBAHUE U
2 apudmeTnuecKue AeUCTBUS C PAIIMOHATBHBIMU 1
quclaMu
3 IToBTropenue. Yucnosas npsimas, MOJYJb YKcia 1
4 IToBropenue. IIporieHThI, 3aIIUCh IPOLIEHTOB B 1
BUJie IpoOu U IpoOU B BUIE IPOLICHTOB
[ToBTOpenue. Tpu OCHOBHBIE 33/1a4X HA POLICHTHI 1
IToBTopenue. Tpu OCHOBHBIE 33]a4l HA IPOLICHTHI 1
; [ToBTrOpenue. Pemenne TEKCTOBBIX 3a/1a4 1
apru(pMETHYECKUM CIIOCOOOM
[ToBropenue. Pemenne 3ana4d u3 peanbHOR
8 MIPaKTUKU Ha YacTH, IpOOH, IPOLIEHTHI, 1
[IPUMEHEHNE OTHOIICHUH U IPONOPLUI Tpu
pelIeHny 3a1a4
IToBropenue. Pemienue 3a1au u3 peaabHOR
MIPaKTUKU Ha YacTH, Ha ApOoOU, Ha MPOLIEHTHI,
9 IIPUMEHEHHE OTHOILIEHUH U ITPONOPLUHI IIPH 1
pelIeHnH 3aa4, pelleHne 3a/1a4 Ha IBUKEHHE,
paboTy, NOKYIIKH, HaJIOTH
10 [ToBTrOpenue. PeabHbIE 3aBUCUMOCTH; PEILICHHE 1
3aJla4 Ha JABM)KEHUE, paboTy, MOKYIKHU, HAJIOTH
11 KonrtponsHas pabota no teme "PanmonanbHble 1
yucna"
12 Koopaunara Touku Ha npsiMoit 1
13 YucnoBble TPOMEKYTKH 1
14 YucnoBble TPOMEXYTKH 1
15 Paccrosinrie Mexay AByMs TOUKaMH 1
KOOpJIMHATHON MpSAMOM
16 [IpsmoyronbHas cucrema KoopauHat. Adciucca u 1
OpAMHAaTa TOUYKH Ha KOOPAMHATHOM MJIOCKOCTH
17 [IpsimoyronpHas cucteMa KoopauHat. AdGciucca u 1
OpAMHATa TOUYKH Ha KOOPAMHATHOM IJIOCKOCTH
18 [Ipumeps! rpadukoB, 3a1aHHbBIX (HOpMyIaMu 1




19 UYrenue rpa)uKkoB peaibHbIX 3aBUCUMOCTEH

20 OyHKIMOHAIBHBIE 3aBUCUMOCTH MEX]Y
BEIMYMHAMU

21 [Tonstue pynkmuu. OyHKIMA Kak
MaTeMaTH4ecKas MOJIeJIb PEabHOrO Ipolecca

29 [onsarue GpyHkun. OyHKIUSA KaK
MaTeMaTHuYeCcKas MOJIEb PEaIbHOIO Mpoliecca

93 [Tonstue pynkmuu. OyHKIMA Kak
MaTeMaTH4ecKas MOJIeJIb PEabHOTO Mpolecca

24 OO6nacTh onpenencHus 1 00JacTh 3HAYCHUN
byHKIMHA
[TonATHs MaKCUMyMa U MUHUMYMa, BO3pacTaHUs

25 1 yOBIBaHHSI Ha TIpUMEpPax peabHbIX
3aBMCHUMOCTEMN.

26 CrniocoOsl 3a1anus GyHKIIUU

27 I'paduk pynkumn

28 KonTponbHas padota no teme "KoopauHatsl u
rpaduku. Oyaxym”

29 BeipaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHE
BBIPQ)XEHUS C [IEPEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbBIMU. 3HAYCHHE
BBIPQ)XEHUS C [IEPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbBIMU. 3HAYCHHE
BBIPAXEHUS C IEPEMEHHBIMU

39 [IpencraBneHne 3aBUCUMOCTH MEX/1y BETMUNHAMU
B BUjie (hOpMyJIbI

33 [IpencraBieHne 3aBUCUMOCTH MEX]ly BETMUMHAMHU
B BUjie (hOpMyJIbI

34 Boruncnenus no popmynam

35 Beruucnenus no popmynam

36 VYpaBHeHHE ¢ 01HOM nepeMeHHo. KopeHb
YpaBHEHHS

37 CBolicTBa ypaBHEHUH C OHON NIEPEMEHHON

38 CBolicTBa ypaBHEHUI C OHOM IEPEMEHHON

39 PaBHOCHIIBHOCTD ypaBHEHHI

40 VYpaBHeHHE KaK MaTeMaTu4ecKas MOJIeIb
peanbHON CUTyaluu

41 JIuneliHOEe ypaBHEHHE C OJTHOW NTEPEMEHHOM.
Yucio KopHe JIMHEWHOTO YPaBHEHUS.

42 Yucno KopHEeN TMHENHOTO YpaBHEHUS




Pelienne TeKCTOBBIX 3aJa4d C IOMOIIIBIO JIMHEMHBIX

43 . 1
ypaBHEHUI

44 JluneliHoe ypaBHEHHUE, COIEpIKAIICe 3HAK MOTYJIS 1

45 KontponbHas padota mo temam "BripakeHus ¢ 1
nepemeHHbIMU", "JInHENHbIE ypaBHEHUS "

46 CreneHsp ¢ HaTypajIbHBIM [10KA3aTEIEM 1

47 CreneHb ¢ HATYPAJIbHBIM MTOKa3aTeIeM H €€ 1
CBOMCTBa

48 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

49 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

50 3anuce 4Kcia B JSCATUYHOM ITO3UIIMOHHON 1
CHCTEME CUHCIICHUS

51 3amuck 4rcia B IECATHYHON ITO3UIHOHHOMN 1
CHCTEME CUHCIICHUS

59 Onnounenbl. OTHOWICH CTAaHJAPTHOTO BUJIA. 1
Crernenp oJHOYICHA

53 Onnounenbl. OTHOWICH CTAaHJAPTHOTO BUJIA. 1
CreneHb OJJHOYICHA

54 MuorowieHsl. MHOrOWIEH CTaHAAPTHOTO BUA. 1
CrerneHb MHOTOWICHA

55 MHorouieHbsl. MHOTOWICH CTaHIaPTHOTO BUJIA. 1
CrerneHb MHOTOWICHA

56 Cro’keHne ¥ BEIYUTAaHHE MHOTOYJICHOB 1

57 CrnokeHre U BRIUHTAaHHE MHOTOYJICHOB 1

58 CrnoxeHne ¥ BhIUMTaHHE MHOTOYJICHOB 1

59 VYMHOKEHUE U JIeJIeHUE MHOTOWIEHOB 1

60 YMHOMXKEHME U [IeJIEHHE MHOTOWICHOB 1

61 VYMHOXKEHHE U IeICHHE MHOTOWICHOB 1

62 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U JICJICHHE 1
MHOT'OWJICHOB

63 [Ipeobpa3oBaHue 1ENOT0 BHIPAKECHHUS B 1
MHOT'OWICH

64 [Ipeobpa3oBaHue 1ENOTO BHIPAKCHHUS B 1
MHOTOYJICH

65 [IpeobGpazoBanme 1MEIOTO BEIPAKECHHS B 1
MHOT'OWIECH

66 Kopuu MHOrO4sIEHA 1

67 Kopuu MHOrO4NIEHA 1

68 ToxnectBo. ToxnecTBeHHbIE TPeOOPa30BAHUS 1

anredpanvyecKnx BhHIpAKEHUI




ToxnectBo. ToxxaecTBeHHBIE IPe0Opa30BaHUS

09 anreOpandecKnx BhIPaKEHHH

70 ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHUS
areOpanvecKkux BhIPAKEHUI

71 ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHUS
anreOpandecKux BbIpaKeHHUH

79 ToxnectBo. ToxnecTBeHHBIE TPEOOPA30BAHUS
areOpanvyecKkux BbIPAKEHUN

73 Jloka3aTenbCTBO TOXKJIECTB

74 Konrponsnas padora no remam "Creness ¢
HaTypajJbHbIM MOKa3aresnem", "MHorouieHs"

75 KBagpar cymMBl M KBajipaT pasHOCTH JBYX
BBIPAKCHUIN

76 KBagpar cyMMbl HECKOJIBKMX BBIpayKEHHH

7 Ky6 cymMBbI 1 Ky0 pa3HOCTH ABYX BBIpaXKEHUH

78 Pa3zHOCTPH KBaJpaTOB JABYX BBIPAKCHHUN

79 IIpou3sBeaeHne pa3HOCTU U CYMMBI IBYX
BBIPAYKEHU I

80 [TpousBeneHne pa3HOCTH M CyMMBI IBYX
BBIPA)KCHUI

81 CyMmMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HHM
@DopMyJibl COKPAIEHHOTO YMHO)KEHUS: KBaJpaT
CYMMBI U KBa/IpaT pa3HOCTH JIBYX BBIPAXKEHUH,
KyO CyMMBI U KyO pa3HOCTH JABYX BbIpaXKECHUH,

82 Pa3HOCTh KBA/IpaToOB JIBYX BbIpaKEHU,
MIPOU3BEACHNE PA3HOCTH M CYyMMBI IBYX
BBIp)XEHUH, CyMMa M pa3HOCTh KyOOB JIBYX
BBIPa)KCHU.

83 PaznoxeHne MHOTOWJIeHa Ha MHOKUTENN
[Ipou3sBeneHne pa3HOCTH CYMMBI IBYX

84 BBIpXXEHUI, CyMMa U Pa3HOCTh KyOOB IBYX
BBIPAKECHUI

85 Paznoxxenne MHOTOWIEHa HA MHOKUATEIN

86 BriHecenue o011ero MHOKHUTENS 32 CKOOKH

87 Mertoa rpynimupoBKA

88 KonTponbhas padota no teme "®@opmyisl
COKpAIlEHHOTO YMHOXEeHUS"

89 JenumocTpb nenbix yncen. CBoiicTBa AETMMOCTH

90 JlenumocTh nenbix yncen. CBOHCTBA ASITMMOCTH

91 IIpoctsle u cocraBHble yncna. YETHBIE U




HEYETHBIE YHCIIa

92 [Ipusnaku nenmumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11 1

93 [Mpu3naku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1

94 [Tpu3HAKKM JETUMOCTH CyMMBI U TIPOU3BEICHUS 1
IEJIBIX YMCEJT TIPU PELICHUH 3a/1a4

95 HauOospmmii o0Imui AeuTenb 1 HanMEHbIIIee 1
o0111ee KpaTHOE ABYX YHMCEI

96 B3aumHo mipocThie yncna 1

97 Anroput™m EBknupa. Jlenenue ¢ ocTaTKOM. 1
Apudmerndeckre onepanuy HajJ OCTaTKaMu.

08 CpaBHEHUS LIEIBbIX YUCET 10 MOAYJIO 1
HaTypaJbHOI'O YUCIia

99 Jluneiinas QyHKIus, e€ CBOHCTBA 1

100 Jluneitnas Qpynkuus, e€ cBoiicTBa 1

101 Jluneiinas QyHKIus, e€ CBOHCTBA 1

102 I'padux nmuHEHHOHN QyHKIIH 1

103 I'paduk nuneitHON HyHKIIUU 1

104 I'padux nmuHEHHOHN QyHKIIH 1

105 I'paduk nuneitHON HyHKIIUU 1

106 I'paduk pynkuun y = | X | 1

107 I'padux pyHkumm y = | X | 1

108 I'paduk pynkuun y = | X | 1

109 I'paduk pyHkunn y = | x | 1

110 KycouHo-3aanHble QyHKINU 1

111 KycouHo-3aanHble QyHKINU 1

112 KycouHno-3anannbie GpyHKINN 1

113 KycouHo-3aanHble QyHKIUU 1

114 Kontponbnas padota nmo Temam "JlemumocTs", 1
"Jluneiinas Qyukiums"

115 VYpaBHeHHE ¢ ABYMs [TEPEMEHHBIMU 1

116 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU 1

117 I'paduk nuHEHOTO ypaBHEHUS C IBYMS 1
MIepEMEHHBIMH

118 I'paduk IMHEHHOTO ypaBHEHUS C ABYMS 1
MIepEMEHHBIMH

119 CucTeMbl TMHEWHBIX YpaBHEHUH ¢ ABYMS 1
NIEPEMEHHBIMU

120 CucreMbl TUHEHHBIX YpaBHEHUH € ABYMS 1




NMEPpCMCHHBIMU

121

122

I'paduaeckuii MeToa pereHUs: CUCTEMBI
JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU
I'padmyeckuit METO ] peIIeHHs CUCTEMBI
JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU

123

124

125

126

Pewrenne cucreM JTUHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU METOJIOM ITOACTAHOBKU U METOJI0M
CJIOKEHUS

Pemienue cucrem JIMHEHHBIX YpaBHEHUM C IBYMS
MEPEeMEHHBIMH METO/I0M MOJICTAHOBKU M METO/I0M
CJIOXKEHUS

Pemienue cucrem JIMHEHHBIX YpaBHEHUM C IBYyMS
MEPEMEHHBIMH METO/I0M MOJICTAHOBKU M METO/I0M
CIIOKECHHUS

Pemrenne cucreM TMHEHHBIX YPAaBHEHUH C ABYMs

NEPEMECHHBIMU METOJ0OM IIOACTAHOBKU H MECTOAOM
CJIOKCHHA

127

128

129

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH € ABYMsI
IIEPEMEHHBIMU KaK MOJIEIIb PEAIBHON CUTYyalluu

KonTponbnas pabota no teme "Cucremsl
LAl

JMHEWHbIX ypaBHeHH". Beepoccuiickas
npoBepouHas padora.
[ToBTOpenue u 0000IeHne. Bripaxkenus ¢

nepeMeHHbIMH. Beepoccuiickas mpoBepouHast
pabora.

130

[ToBTOpenue u 06o61eHue. CTeneHs ¢
HaTypaJbHbBIM ITOKa3aTeleM

131

132

133

[ToBTopenue u 0600menne. OqHOUTICHBI U
MHOTrouJIeHbl. TOX/1ecTBEHHbIE TPpeoOpa3oBaHMs
anreOpanvyecKuX BbIpAKEHUI

IToBTrOopenue u o6o01eHue. PopmyIibl
COKpAIIEHHOI'O YMHOKEHHS

IToBTropenue u o6o0mmenue. Koopanuatsl u
rpaduKu.

134

135

136

[ToBTOpenue u o6o6menue. Jluneitnas pyHkuus u
€€ CBOICTBA

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue u o6obmenHue. Pemenue cucrtem
TUHEHHBIX YPaBHEHUI C ABYMS NIEPEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

KoanuyectBo  JieKTpOHHBbIE
Ne Tema ypoxa 4acoB uugposbie
n/n oOpa3oBaTe/ibHbIE
Bcero
pecypcsl
1 YucnoBble HEPABEHCTBA 1
2 CBolicTBa YHUCIOBBIX HEPABEHCTB 1
3 CBoOIiCTBa YHUCIIOBBIX HEPABEHCTB 1
4 JlokazarenbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemennoi. Ctporue u 1
HECTPOrUe HEPAaBEHCTBA
5 HepagenctBo ¢ nepemennoii. Ctporue u 1
HECTPOrue HEPaBEHCTBA
7 CrnosxeHue 1 yMHOKEHHUE YHCIOBbIX HEPABEHCTB. 1
OneHnBaHUE 3HAUEHUS BBIPAXKECHUS
CnoxxeHre 1 yMHOKEHHE YUCIOBbIX HEPABEHCTB.
8 OueHrBaHUE 3HaYEHUS BbIPAXKECHUSI. 1
Jloka3arenbCTBO HEPABEHCTB.
9 [lonsiTHE O pelIeHnN HEPaBEHCTBA C OJAHOU 1
nepeMeHHON. MHOK€eCTBO pElIeHH HEpaBeHCTBa
10 [lonsiTHE O pelIEeHNN HEPAaBEHCTBA C OAHOU 1
IIepeEMEHHON. MHOK€ECTBO PEIICHNI HEPABEHCTBA
11 PaBHOCHIIBHBIE HEpaBeHCcTBa. HepaBeHcTBO- 1
CJIE/ICTBUE
12 YucnoBble IPOMEKYTKH 1
13 JInnelHOe HEPABEHCTBO C OHOW MEPEMEHHON U 1
MHOYECTBO €T0 PEIECHUN
14 Pemenue nuHEeHBIX HEPABEHCTB C OJHOM 1
IIEpEMEHHOM
15 Pemenue nuHEeHBIX HEPABEHCTB C OJHOM 1
IIEpEMEHHOMN
16 Pemienne nuHEMHBIX HEPABEHCTB C OJHOM 1
MIEPEMEHHOMN
17 CucreMbl TMHENHBIX HEPABEHCTB C OJTHON 1
MEpPEMEHHOM
18 Cucremsl 1 COBOKYITHOCTH JINHEWHBIX HEPABEHCTB 1
C OJTHOM IIEPEMEHHOM.
19 Pemenne TeKCTOBEBIX 3a71a4 ¢ IOMOIIBIO THHEHHBIX 1

HEPABEHCTB C OJHOW ITEPEMEHHOMN




20

KonrtponsHas pabora no teme "HepaBencrtsa"

21 KBanparusie kopHU

99 Apudmernieckuil KBaJpaTHBII KOPEHb U €T0
CBOMCTBA

23 Apudmernieckuil KBaJpaTHBII KOPEHb U €T0
CBOMCTBA

24 [TousiTue uppanumonanpHoro uncia. Jleicreus ¢
UppanoOHaIbHBIMU YHCIAMHU

o5 CpolicTBa 1€HCTBUI C UppallMOHAIbHBIMU
qHUCcIaMu

26 CaolicTBa 1€HCTBUI C UppallMOHAIbHBIMU
quciIaMu

97 CaolicTBa I€MUCTBUI C UppaLIMOHATBHBIMU
qucIaMu

28 CpaBHeHUE UppalOHAIbHbBIX YUCEN

29 CpaBuenue uucen. UnciaoBble TPOMEKYTKH.
IIpencraBneHus o paclIMPEHUSIX YUCIOBBIX

30 MHOeCTB. MHOXXeCTBa HaTypaJIbHBIX, LIENbIX,
palMoOHANbHBIX, AEHCTBUTEIbHBIX YHCEN.
JlonycTuMble 3HaUE€HUS IEPEMEHHBIX B

31 BBIPKEHUSX, COJIEPKAIINX apuPMeTHIECKre
KBaJ[paTHbIE KOPHU
JlonycTuMble 3HaUEHUS IEPEMEHHBIX B

32 BBIPAKEHUSX, COJIEPKALINX apuPMeTUUECKre
KBa/IpaTHbIE KOPHU

33 ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHHIH,
coJiepKalux apupMeTuyecKue KBapaTHble KOPHU

34 ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHHIH,
cojiepKalux apupMeTHIecKre KBaJpaTHbIe KOPHU

35 ToxnecTBeHHbIE TpeoOpa30BaHus BIPAXKEHUH,
coJiepKalux apupMeTuyecKue KBapaTHble KOPHU

36 ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHUIH,
coJiepKalux apupMeTuyecKue KBapaTHble KOPHU

37 KonrtponsHas pabora no Teme "KBanpatHsiii
KOpEHB"

38 KBanpatHoe ypaBHEHHE
®dopmysa KOpHEN KBaJpaTHOTO YpaBHEHMSI.

39 KonnuecTBo 1eHCTBUTENBHBIX KOPHEN

KBaJPAaTHOT'O YPAaBHEHUS




®opmyiia KOpHEN KBaAPaTHOTO YPaBHEHUS.

40 KonnuecTBo 1eHCTBUTENBHBIX KOPHEN
KBaJIpaTHOI'O YpaBHEHUS
dopmysa KOpHEH KBapaTHOTO ypaBHEHUS.

41 KosuecTBO AEMCTBUTENBHBIX KOPHEN
KBaJIpaTHOI'O YpaBHEHUS
dopmysa KOpHEN KBaJpPAaTHOTO YPABHEHMS.

42 KonnyecTBO NeCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O YpaBHEHUs

43 Teopema Buera

44 Teopema Buera

45 YpaBHEHMSI, CBOAUMBIE K JINHEHHBIM YPAaBHEHUAM
WM K KBaJPaTHBIM YPaBHEHUSAM

46 VYpaBHeHUsI, CBOAUMBIE K IMHEWHBIM YPAaBHEHUSIM
WM K KBaJPaTHBIM YPaBHEHUAM

47 KBanpatHoe ypaBHEHHE C TapaMeTpOM

48 Pemenne kBaapaTHBIX YpaBHEHHH € TapaMeTpamMu

49 Pemrenne kBagpaTHBIX YpPaBHEHHM C ITapaMeTpaMu

50 Pemenue kBaapaTHBIX YpaBHEHUI, CONEPIKALUX
3HAK MOJYJIs

51 Pemenne kBagpaTHBIX YpaBHEHUI, CONEPIKALUX
3HAK MOZYJIS

59 VYpaBHeHHE KaKk MaTeMaTUYeCKasi MOJIENb
peanbHON CUTyalluH

53 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIIBIO
KBaJPAaTHBIX YPAaBHEHUI

54 KonrtponsHas padota no reme "KBagpaTHbie
ypaBHeHus"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TPeoOpa30BaHus PAIMOHAIBHBIX
BBIPAKECHUIN

57 ToxnecTBeHHbIe TpeoOpa3oBaHMs pallMOHAIBLHBIX
BBIPAKECHUI

58 ToxnecTBeHHbIe TpeoOpa30BaHUs palluOHATBHBIX
BBIPA)KCHU I

59 ToxnecTBeHHbIe TPeoOpa30BaHUs PAIUOHATBHBIX
BBIPAKCHUIN

50 Anrebpanyeckas 1poOb. JlomycTuMble 3HaUE€HUS

NEpCMCHHBIX B ,Z[pO6HO-paLII/IOHaJ'ILHBIX




BBIPAKCHUAX

Anrebpandeckas n1po0b. JlomycTuMbie 3HaUYECHUS

61 [IEPEMEHHBIX B APOOHO-PaLMOHATIbHBIX 1
BBIPKEHUSX
Anrebpanyeckas 1po0b. JlomycTuMble 3HaUCHUS

62 [IEPEMEHHBIX B APOOHO-PALMOHAIBHBIX 1
BBIPKEHUSIX

63 OcHOBHOE CBOWCTBO ayireOpanyeckoi Apodu 1

64 OCHOBHOE CBOMCTBO aJireOpandecKoi 1podu 1

65 CrnoxeHue ¥ BRIYMTAHUE anreOpandecKux Apooeit 1

66 CroxeHure ¥ BRIYUTaHHE AlIre0pandecKux Apooeit 1

67 YMHOXEHUE U JCNICHHE alreOpandecKux Apooeit 1

68 YMHOKEHHUE U JiefieHHe areOpandeckux Apooei 1
CrnosxeHue, BBIYMTaHUE, YMHOKEHHUE U JICJICHHE

69 anrebpanveckux apodeii. Beienenue memnoii yactu 1
anredpandeckou Jpoou.

70 Bo3zBenenue anredpandeckoit 1podu B CTEIICHb 1

71 KonTponbhas padora no teme "J{poOHo- 1
paloHaIbHbIE BIPAXKEHUS"

72 JIpoOHO-panMoHa bHBIC YPAaBHEHHS 1

73 Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUN 1

74 Pemenue npoOHO-paliMOHaNbHBIX YPaBHEHUH, 1
CBOJSIIIMXCS K IMHEWHBIM YPaBHEHUSM

75 Pemenue 1poOHO-paliMOHANIBHBIX YPAaBHEHUH, 1
CBOJSIIINXCS K IMHEWHBIM YPaBHEHUSM

76 Pemenue 1poOHO-paliMOHANIBHBIX YPAaBHEHUH, 1
CBOJSIIIMXCS K KBaJIPaTHBIM YPaBHEHUSAM

77 Pemenue npoOHO-paliMOHaNbHBIX YPaBHEHUH, 1
CBOJSIIIMXCSI K KBAJIPATHBIM YPaBHEHUSIM

78 Pemenue 1poOHO-paliMOHANIBHBIX YPAaBHEHUH, 1
CBOJSIIIMXCS K KBaJIPAaTHBIM YPaBHEHUSAM

79 Pemenue 1poOGHO-paIlMOHANIBHBIX YpaBHEHUI 1
METO/IOM 3aMEHbI TepeMEeHHON

80 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN 1
METOIOM 3aMEHBI TIepeMEHHON

81 Pemenue 1poOHO-palMOHANIBHBIX YpaBHEHUI 1
METO/IOM 3aMEHbI ITepeMEeHHON

82 Pemenne npoOGHO-paliiOHANBbHBIX YpaBHEHUN 1

METOJ0M 3aMCHBI HCpCMCHHOﬁ




Perienue TeKCTOBBIX 3aJa4 C MOMOIIIBIO IPOOHO-

83 . 1
paIMoOHATIBHBIX YPAaBHEHHIMA

84 Pemennie TekCTOBBIX saz[atvl C TIOMOIIIBIO IPOOHO- 1
paIMOHATIBHBIX YPABHCHHIMA

85 Pemmennie TeKCTOBBIX saz[atj C TIOMOIIIBIO IPOOHO- 1
paloHaIbHBIX YPaBHEHHIM

86 Pemenne TekcTOBBIX 3anatvi C TIOMOIIIBIO IPOOHO- 1
paIMOHATIBLHBIX YPABHCHHIMA

87 Pemmennie TeKCTOBBIX saz[atj C TIOMOIIIBIO IPOOHO- 1
paloHaIbHBIX YPaBHEHHM

88 Pemmennie TeKCTOBBIX saz[atj C TIOMOIIIBIO IPOOHO- 1
paloHaIbHBIX YPaBHEHHI

89 I'paduueckas uHTEpIIpETAUs YPaBHEHUH C ABYMS 1
MIePEeMECHHBIMU

90 Kontponbnas padota nmo teme "J[pobHO- 1
pauuoHanbHbIE ypaBHEHUs"

o1 OO6nacTh ornpenesaeHusl © MHOKECTBO 3HAUCHUN 1
byHKIIUN

92 OO6acTh onpeneIeHus] © MHOKECTBO 3HAYCHUN 1
byHKIIUN

93 CrniocoOsl 3a1anust GyHKIUN 1

94 I'paduk yakmmm 1
Urenue cBOWCTB pyHKIMHU 110 €€ TpaduKy.

95 [Tpumepsl rpadukoB QPyHKIUH, OTpaAKAIOITUX 1
pealTbHBIC MPOIIECCHI

96 Jlunelinas pyHKIusA 1

97 OyHKIMH, OMMUCHIBAIONIIE MPSMYIO H 00paTHYIO 1
MPOIOPILIMOHANIbHBIE 3aBUCIMOCTH, HX TpaduKu

08 OyHKIMH, OMMUCHIBAIONIIE MIPSMYIO H 00paTHYIO 1
MIPOITOPIIMOHAIIEHEIC 3aBUCIMOCTH, MX TpaduKH

99 OyHKUA Y = X2 U e€ cBOICTBa 1

100 OyHkMs Y = X2 1 €€ cBoicTBa 1

101 OyHkua Yy = X3 u e€ cBoiicTBa 1

102 OyHKIMs Y =K/X U €€ CBOICTBa 1

103 OyHKIMS Y =K/X U €€ CBOIICTBa 1

104 Oyukius y=ax2, y=x2+b, y=x3, y=x, y =vx y=K/x, 1
u e€ cpoiicTBa. KycouHo-3aanHble (QyHKIIHU.

105 KontponsHas padora o Teme "dyHkumn" 1

106 CreneHs ¢ IEeBIM IT0Ka3aTeaeM 1




107

CBOICTBA CTEIICHU C OCJIBIM ITIOKAa3aTCIICM

108 CreleHs ¢ 1elbIM ITI0Ka3aTeleM U €€ CBOMCTBA

109 CBOMCTBA CTEIIEHHU C LIEJIBIM II0KA3aTEIEM

110 [IpeoOpazoBaHue BEIpAKEHHH, COIEPIKALTIX
CTCTICHH

111 [IpeobOpazoBanue BhIpaXKEHUN, COACPKAIIIX
CTEIIEHU C IIEJIBIM TTOKa3aTeJIeM

112 [IpeoOpazoBaHue BEIpAKEHH, COIEPIKALTUX
CTEIIEHU C IIEJIBIM TTOKa3aTeJIeM

113 CrangapTHbI BUJ yMcia

114 CranmapTHBIN BU YKcIa

115 JlecTBUs ¢ ynciIaMu, 3alIMCaAaHHBIMU B
CTaHJIAPTHOM BHUJIC

116 JleficTBUS ¢ YMCIaMH, 3aITMCaHHBIMU B
CTaHJIAPTHOM BHUJIC

117 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
JUTUTEIHLHOCTh IIPOIIECCOB B OKPYXKAIOIIIEM MUPE

118 Pa3mepsl 00bEKTOB OKPYkKAIOIIET0 MUPA,
JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOILIEM MUPE

119 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,
JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE

120 JleaeHue ¢ ocTaTKOM
HeiicTBus ¢ octatkamu. OCTaTKH CTETICHEH.

121 [IprMeHeHne OCTaTKOB K PEHIEHUIO YPABHEHUN B
IEJTBIX YUCIIaX ¥ TEeKCTOBBIX 33J1a4.

122 CpaBHeHUS 1eNbIX YHCeN 10 MO0
HaTypaJIbHOTO YUCIIa

123 CaolicTBa CpaBHEHUH 110 MOZYJIIO

124 CaoiicTBa CpaBHEHUH 11O MOJIYJIIO

125 OcTaTku CyMMBI U TPOU3BENICHUS IO TAHHOMY
MOAYJIIO
KonTponbnas padora no temam "Crenenu",

126 "lenumocTs". Beepoccuiickasi mpoBepoyuHas
pabora.
[ToBTOpenue u o6obmeHne. Pemenne TMHEHHBIX

197 HEPABEHCTB C OJHOW IIEPEMEHHOM U CUCTEM
JINHEHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
Bceepoccuiickas npoBepouHas paboTa.

128 [ToBTOpeHue u 00600mEeHue. Pemenne TMHEHHBIX




HEPABEHCTB C OJHOW IIEPEMEHHOU U CUCTEM
JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOI

[ToBTOpenue u o6o6menne. ToxaecTBeHHbBIS

129 npeoOpa3oBaHus BRIPAKEHHIA, COACPIKALIIX 1
apupMeTHYeCKre KBaIpaTHbIe KOPHU
[ToBTopenue u o6o0mIeHUE. Perienne KBaapaTHBIX

130 ypaBHEHHUH. Pemenre TeKCTOBBIX 3a/1a4 ¢ 1
MOMOIIIBIO KBaJIPATHBIX YPaBHEHHIMA

131 HOBTOpefII/Ie u 00o0menue. Pemenue 3amxay u3 1
peanbHOMN KU3HU

132 [ToBTOpenue u 0606menue. ToxIeCTBEHHBIS 1
npeoOpa3oBaHus PalMOHAIBHBIX BBIPAKECHHUN
[ToBTOpenue u o6obmenue. Pemenne apooHO-
palMOHAILHBIX YPABHEHHIA, CBOSIINXCS K

133 JIMHENHBIM WIN K KBAJPAaTHBIM YPAaBHEHUSIM. 1
Pemrenune TeKCTOBBIX 33724 C MOMOIIBIO JPOOHO-
palMOHAIBHBIX YPABHEHUI

134 [ToBTopenue u o6o0mIeHUE. PerieHne TeKCTOBBIX 1
3aJa4 pa3IUYHbIMUA CIIOCO0AMHU

135 HroroBas KoHTpoOJIbHAs paboTa 1

136 HOBTopeUHHe u 0000menue. Pemmenne 3agayd u3 1
peanbHOMN KU3HU

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136




9 KUIACC

KoanuyectBo  JieKTpOHHBbIE
Ne Tema ypoxa 4acoB uugposbie
n/n oOpa3oBaTe/ibHbIE
Bcero
pecypchl
Oynkius. CroiicTBa GyHKIMIA: HYIH QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA (PYHKIIUH,
1 MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS (DYHKITUH, 1
4YETHBIE U HEYETHBIE (QYHKIIMU, HAUOOJIbILIEE U
HauMEHblIIee 3HaYeHUsl PYHKLUU
Oynkius. CoiicTBa QyHKIMIA: HYIH QYHKINH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA (PYHKIIUHY,
2 MIPOMEXYTKH BO3pACTaHUsI U YObIBaHUS (PYHKIINH, 1
4YETHBIE U HEYETHBIE QYHKIIMU, HAUOOJIbILIEE U
HauMEHblIIee 3HaYeHUsl GYHKLUU
3 [Toctpoenne rpaduKoB GPyHKIHHA ¢ TOMOIIHIO 1
npeoOpa3oBaHMA
4 [Toctpoenne rpadukoB (GPyHKIHIA ¢ TTOMOIIHIO 1
npeoOpa3oBaHU
5 KBanpatubiii TpéxuieH. KopHu kBagpaTHOTO 1
TpEXUICHA
5 Paznoxenne KBapaTHOTO TpEXUWICHA HA JINHEIHbIE 1
MHOKHUTEIN
7 Paznoxenne KkBagpaTHOTO TPEXUICHA HA JINHEHHbIE 1
MHOKHUTEITN
8 KBagpatuunas ¢pyHKuus 1 €€ CBOHCTBa 1
9 [TapaGosa, KOOpAMHATHI BEPUIMHBI TAPa0OJIbL, OCh 1
CUMMETPUU NapaboJIb
10 [Toctpoenue rpadrka KBaapaTUIHON (YHKIIUH 1
11 [TocTpoenue rpaduka KBaapaTUUHON HYHKIUU 1
12 [Toctpoenue rpadurka kBaapaTUIHON (YHKIIUH 1
13 ITonoxenue rpaduka KBaApaTUIHON (YHKIIUH B 1
3aBUCUMOCTH OT €€ K03(hHumeHToB
14 [Tonoxenue rpaduka KBaApaTHIHON QYHKIIUH B 1
3aBUCUMOCTH OT €€ K03(hHumeHToB
15 Hcnonb3oBaHne CBOMCTB KBaAPAaTUUHON (YHKITMH 1
IUTSL peIIeHus 33124
16 Vcnonb30BaHue CBONCTB KBaIpaTUYHOMN (PyHKITUH 1

A PCIICHHUA 3a1a1




I'paduxu Ppynkmii y —ax2, y=a(x -1)2 ny = a(x

17 —1)2 +1 1

18 Hpo6Ho-nuueiinas ¢ynkius. UccnenoBanue 1
GyHKIHH.

19 OyHKIMS Y = XII C HATYpaJIbHBIM [TOKa3aTelIeM U U 1
e€ rpadux

20 Crenennblie (yHKIIMU C HATYpaTbHBIMHU 1
MOKa3aTeJsIMH, UX TpayKH U CBOWCTBA

21 Crenenuble GYHKIIUU C HATypaIbHBIMU 1
MOKa3aTesIMU, UX TpapuKu U CBOKWCTBA

22 I'padukn Gyskmmit: y=Vx , y=Vx, y=| x| 1

23 I'paduku Gyskmmit: y =\x , y=Vx ,y=|x | 1

24 I'paduxu Gpysxmmit: y=Vx , y=3x,y=| x| 1

25 KonrtponsHas padora o teme "®dynkuun" 1
[TonsiTHE O peleHn: HepaBeHCTBA C OJIHOM

26 IIepeMEHHON. MHOK€ECTBO PELICHNI HEPABEHCTBA. 1
HucnoBbie HEpAaBEHCTBA. PenieHre TMHEeMHbIX
HepaBeHCTB. Jl0Ka3aTebCTBO HEPABEHCTB.

27 KBanparHbie HepaBEeHCTBA ¢ OJHOM MTEPEMEHHOMN 1

28 KBanparHbie HepaBEeHCTBA ¢ OJHOM MTEPEMEHHOMN 1

29 Penrenue kBasipaTHBIX HEPABEHCTB TPaPUUECKUM 1
METOAOM M METOJIOM MHTEPBAJIOB.
Metoa HHTEpBaAJIOB /JIsl pallMOHAIBHBIX

30 HepaBeHCTB. [IpocTeiiine HepaBeHCTBa ¢ 1
apaMeTPOM.

31 HepaBeHcTBa, cogepikalue 3HaK MOAYIS 1

32 HepaBeHctBa, comeprkaiiie 3HaK MOTYJIS 1

33 CucreMbl HEpaBEHCTB C OJHOM MEPEMEHHON 1

34 CucreMbl HEpaBEHCTB C OJHOM IIEPEMEHHOU 1

35 Perienue TeKCTOBBIX 3aJau C TOMOIIIBIO 1
HEPaBEHCTB, CCTEM HEPaBEHCTB

36 Perienue TeKCTOBBIX 3a/au C TOMOIIIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

37 HepaseHcTBO ¢ 1ByM™Ms nepeMeHHbIMU. Penienue 1
HEPaBEHCTBA C JIBYMSI IEPEMEHHBIMU

38 I'paduueckuit MeTOJT peIIeHus: CHCTEM HEPABEHCTB 1
C IByMsI TIepEMEHHBIMHU

39 CucreMbl HEpaBEHCTB € JABYMsI IEPEMEHHBIMU 1

40 Kontponbras padota mo teme "KBagpaTtHbie 1




HepaBeHCTBA"

41 bukBanpaTHbie ypaBHEHUS
[IpuMepsl IPUMEHEHHU METOJ0B PABHOCHIIBHBIX

42 npeoOpa3oBaHMil, 3aMEHbI IEPEMEHHOM,
rpaduuecKoro MeTojia py pelieHuH ypaBHeHuH 3-
i ¥ 4-1 creneHen
[IpuMepsl IPUMEHEHHU METOZJ0B PABHOCHIIBHBIX

43 npeoOpa3oBaHui, 3aMEHBI IEPEMEHHOI,
rpaduuecKoro MeTojia py peleHuH ypaBHeHUH 3-
i ¥ 4-1 creneHen
[IpuMepsl IPUMEHEHHU METOZJ0B PABHOCHIIBHBIX

44 npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOIA,
rpadu4ecKoro MeToia MpH pelieHNH ypaBHEHUH 3-
i 1 4-11 creneHen

45 Pemenue npoOHO-paliMOHaNbHBIX YPaBHEHUN

46 Pemienue 1po6HO-paliMOHAIBHBIX YpaBHEHUH 1
HEPABEHCTB

47 Pemenue npoOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

48 Pemenue npoOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

49 Pemenue cucrem ypaBHEHUI ¢ JByMs
IIEPEMEHHBIMU

50 Pemenue cuctem ypaBHEHHH ¢ IByMs
MepEMEHHBIMU

51 Pemenne npocTrelmmx cUCTEM HETMHEWHBIX
YpaBHEHUH € ABYMS [TEPEMEHHBIMU

59 Pemenne npocrelnmx cUCTEM HETMHENHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

53 Pemenne nmpocTenmmx CUCTEM HENMHENHBIX
YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU

54 Pemenne npocrelnmx cCUCTEM HETMHENHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU

55 I'paduueckuii MeTOJI pelIeHus: CHCTEMBI
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU

56 I'padmueckuit MeTO perieHus CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

57 Cucrema 1ByX HEJIMHEWHBIX YPAaBHEHUH C IBYMs
MEPEMEHHBIMH KaK MOJIE b pealbHON CUTYalluu

58 Cucrema 1ByX HEJIMHEWHBIX YPAaBHEHUH C IBYMs




NEpCMCHHBIMU KaK MOJACIIb peaJIBHOP'I CUTyaluu

CucreMa IByX HEJTMHEMHBIX YPABHEHUU C IBYMsI

> MIEPEeMEHHBIMH KaK MOJIEJIb pealbHON CUTYalluU

60 Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUH C IBYMs
MIEPEeMEHHBIMH KaK MOJIEJIb pealbHON CUTYalluU

61 Cucrema HETMHENHBIX YpaBHEHUI € TapaMeTpoM

62 CucreMa HeIMHEHHBIX YPABHEHUN C MapaMeETPOM

63 Cucrtema HEMTMHEHHBIX YPaBHEHUH C TapaMeTpoOM

64 [Ipocreiime HepaBeHCTBaA € ABYMsI IEPEMEHHBIMU
U UX CUCTEMBI

65 KontposbHas padota mo teme "YpaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI"

66 [ToHsATHE YNCIIOBOM TOCIIEI0BATEIBHOCTH.
KoneuHnsbie 1 6€CKOHEYHBIE MTOCIIEI0BATEIBHOCTH

67 OrpanundeHHas 0CIeA0BaTENbHOCTE. MOHOTOHHO
BO3pacTaroias (yobiBaromias) nociae0BaTeIbHOCTh
CriocoOblI 3a/1aHus [TOCIIe10BATEIbHOCTH

68 OIHcaTeNbHBIN, TAOIMYHBIHA, C TOMOILBIO POPMYIIBI
N-TO YJIeHa, PEKYPPEHTHBII

69 Apudmernaeckast 1 reoMeTpUIECcKast IPOTrPecCuu

70 Apudmerrdeckas 1 TeoOMETpUIECKast IPOTPECCUU

71 CaoiicTBa 4ieHOB apuMETHIECKON U
T€OMETPUYECKON ITPOrPECCUIt

7 CaoiicTBa 4jIeHOB apu(pMETHIECKON U
r€OMETPUYECKON ITPOrPECCUI

73 ®opmyiiel N-ro 4ieHa apupMeTHIecKoil u
T€OMETPUYECKON ITPOrPECCUIt

74 ®opmyiiel N-ro 4ieHa apupMeTHIecKoil u
T€OMETPUYECKON ITPOrpeCCUil

75 ®opmyIbl N-ro wieHa apuPpMeTHIeCcKoi 1
r€OMETPUYECKON ITPOrPECCUI

76 @®opMysbl CyMMBI IEPBBIX N YWIEHOB
apupMeTHYecKol 1 TeOMeTPUIECKOil mporpeccuit

77 ®opMysIbl CyMMBI IEPBBIX N YWIEHOB
apu(pMeTHYeCKOr U TeOMETPUIECKOil mporpeccuit

78 @®opMysIbl CyMMBI IEPBBIX N YWIEHOB
apu(pMeTHYeCcKoil U reOMeTPUUECKO MPOrpeccHii

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKUE BKJIA bl U

KpCAUTELL




3aaun Ha IPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U

80
KPEIUTHI

81 3agaun Ha MPOILICHTHI, OAHKOBCKHUE BKJIA (bl U
KpPEIUTHI

82 3agaun Ha MPOILICHTHI, OAHKOBCKHUE BKJIA Il U
KPEIUTHI

83 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI U
KpPEIUTHI

84 3agaun Ha MPOIICHTHI, OAHKOBCKHUE BKJIA Il U
KPEIUTHI

g5 3agaun Ha MPOIICHTHI, OAHKOBCKHUE BKJIA (bl U
KPEIUTHI
[IpencraBnenue 0 CXOAUMOCTH

86 MOCJIeIOBATEIBHOCTH, O CYMMHPOBAHUN
0ECKOHEUHO yOBIBAIOIIECH reOMETPHUIECKOM
pOrpeccun
[IpencraBnenue o CXOIUMOCTH

87 MOCJIeIOBATEIBHOCTH, O CYMMHPOBAHUN
0ECKOHEUHO yOBIBAIOIIECH reOMETPHUIECKOM
porpeccuu

88 Metoa MaTeMaTH4eCKON HHIYKINU

89 MeTtoa MaTeMaTU4YeCcKON HHITYKIIUU

90 KonTponbhas padora no teme "Hucnosble
MOCJIE0BATENBHOCTH U Mporpeccun”

91 Kopens n-ii CTENEHN U €ro CBOKWCTBa

92 Kopens n-it crenenun. CBoiicTBa KOpHs N-ii cTeneHn

93 Kopens n-it crenenn. CBoiicTBa KOpHS N-i CTETIEeHN

94 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeleM U eé
CBOMCTBA

95 CreneHb ¢ paroHAIBHBIM TIOKa3aTeeM U eé
CBOMCTBA

9% CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeIeM U eé
CBOMCTBA

97 ToxnecTBeHHbIE TPeoOpa30BaHuUs BBIPAKEHHIH,
coJiep KalIiX KOpeHb N-il cTeneHn

98 ToxnaecTBeHHbIE TpeoOpa30BaHUs BBIPAXKEHUH,
coJiepKalnX KOpeHb N-il CTeeHn

99 ToxnecTBeHHbIE TPeoOpa30BaHuUs BBIPAKEHHIH,

coJiepKalnX KOpeHb N-il CTeNeHn




100

ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHHIH,
COJIEpIKalMX CTENEHb C PallMOHATbHBIM
oKa3aTeaeM

101

102

103

ToxnaecTBeHHbIE MPeoOpa30BaHMs BBRIPAKCHHUI,
coJiepKallliX CTENEHb ¢ paliOHAIbHBIM
MoKa3aTeiemM

Kontponbnas padota mo teme "CreneHs ¢
palMoOHaAIbHBIM TTOKa3aTeaeM"

[ToBTOpeHune u 06006meHue. Urcna v BHIYUCICHUS

(BaHI/ICB, CpaBHCHHEC, ﬂCﬁCTBHH C ,HCfICTBHTCJIBHBIMPI
qucjiaMu, 4YucCJjioBas HpﬂMaH)

104

[ToBTOpeHue u 0600meHue. Urcna 1 BHIYUCICHUS
(3amuch, cpaBHEHHUE, JCHUCTBUSA C JCHCTBUTEIbLHBIMU
YUCJIAMH, YMCIIOBAs TIpsiMast)

105

106

[ToBTrOpenue u o6o0meHne. Ynca 1 BEIYUCICHUS
(IpOLIEHTHI, OTHOLLIEHUS, IPOTIOPLIMH)
IToBTOopenue u o6o01eHue. Yuca 1 BHIYUCIEHUS
(IpOLIEHTBI, OTHOIIEHUS, TPOIOPLIMH)

107

[ToBTOpeHue u 06001meHue. Unca u BEIYUCIICHUS
(pelieHue 3a1a4 U3 peanbHON KU3HH)

108

109

[ToBTopenue u o6oOIIeHue. Ynciia 1 BRIYUCIICHUS
(peuenue 3a1a4 U3 peabHOM KU3HM)

[ToBTOopenue u o6o0IIeHue. Ynciia 1 BRIYUCIICHUS
(okpyrienue, npuOIMKEHUE, OLEHKA)

110

[ToBTopenue u 0600meHue. TexcToBbie 3a1aun
(pemieHue TEKCTOBBIX 3a7a4 apU(PMETHIECKUM U
anreOpandeckuM croco0amu)

111

112

113

[ToBTOopenue u 06o0meHne. TexcToBbie 3a1aun
(pelieHne TEKCTOBBIX 3a7ad apu(PMETUUECKUM U
anredpanvyeckuM crnoco0amm)

IToBTOopenue u o6o0meHue. TeKkCTOBbIE 3a1auu
(pelieHre TEKCTOBBIX 3a7a4 apU(PMETUIECKUM U
anredpanvyeckuM crnoco0amn)

[ToBTOpenue u 06061eHue. TekcToBbIE 3a1aUn

(perieHne TEKCTOBBIX 3a7a4 apu(PMETUUECKUM U
anredpanvdeckuM crocodamMm)

114

[ToBTOpenue u 0600menue. TexcToBbIie 3a1aun
(pereHre TEKCTOBBIX 3a7a4 apU(PMETUIECKUM U
anreOpandeckuM croco0amu)

115

[ToBTOpenue u 0600menne. TexcToBbIie 3a1aun
(perieHne TEKCTOBBIX 3ajlad apU(PMETUUECKUM U




anredpanvdecknumM crocodamMm)

116

117

118

119

[ToBTOpenue u 0600mEeHne. Anredpandeckue
BBIpaXEeHHS (MpeoOpa3oBaHue anreOpanvaecKux
BBIPKXEHUH, COIEPIKAIIUX CTEIIEHB C IIEIBIM
MOKa3aTesIeM)

[ToBTOpeHue u 06o0mEeHrne. Anredopanveckue
BBIpaXEeHHS (MpeoOpa3oBaHue anreOpanvaecKux
BBIPKEHUH, COJIEPIKAIIUX CTETICHB C LIEIBIM
MOKa3aTesIeM)

[ToBTOpeHue u 06o0mEeHrne. Anredopanveckue
BBIpaXEeHHS (MpeoOpa3oBaHue anreOpanvaecKux
BBIPOKEHUH, COJIEPIKAIIUX CTETICHB C LIETBIM
MOKa3aTesIeM)

[ToBTOpenue n o6o0meHue. Anredpanyeckue
BBIpaKEeHHS (MpeoOpa3oBaHue anreOpanvdecKux
BBIpOXEHUH, coliepKamux apumMeTnaecKuit
KBaJ[paTHBIA KOPEHb )

120

[ToBTrOpenue n o6o0meHue. Anredbpanyeckue
BbIpakeHUS (peoOpa3oBaHue anredpanyecKux
BBIp)XEHUI, cosiepxKalux apudmeTniaeckuit
KBaJIpaTHbIN KOPEHb)

121

[ToBTOpenue n o6o0meHue. Anredbpanyeckue
BbIpakeHUS (peoOpa3oBaHue anredpanyecKux
BBIpa)XEHUI, coliepxKamux apudmeTndaeckuit
KBaJIpaTHbIA KOPEHb )

122

[ToBTOpeHue u 06061IeHNEe. Anredpanyeckue
BbIpakeHU (IpeoOpa3oBaHKe LEIbIX U JPOOHO-
paMOHATFHBIX BBIPAKCHU )

123

124

125

IToBTOpenue u o6o0mIeHNe. Anredpanueckue
BbIpakeHU (MpeoOpa3oBaHKe LEIbIX U JPOOHO-
paMoOHATFHBIX BBIPAKECHUH )

IToBTOpenue u o6o0mIeHNe. Anredpanueckue
BBIpaKeHUs (IpeoOpa3oBaHUe LENbIX U IPOOHO-
palMOHAIEHBIX BBIPAKCHUI)

[ToBTOpeHue u 06061IeHNEe. Anredpanyeckue

BbIpakeHus (Ipeodpa3oBaHue LEIbIX U APOOHO-
panMoHaIbHBIX BBIPAXKEHUI)

126

[ToBTOpenue u 06o0meHne. Anredpandeckue
BBIpKEHUS (pa3ioKeHUEe MHOTOWICHA Ha
MHOYKUTEIH, B TOM YHCIE C UCIOIb30BaHUEM
(hOopMyIT COKPAIIEHHOTO YMHOKEHUS)




[ToBTOpenue u o6o0meHue. Anredpanyeckue
BBIPQKCHUS (Pa3IoKEHNE MHOTOUICHA Ha

127 MHOHUTEJIH, B TOM YHCJIE C UCTIOIB30BaHHEM 1
(hopMyJT COKPAIIEHHOTO YMHOYKCHHS )
[ToBTOpenue u o6o0menue. Anredbpanyeckue

128 BbIpa)XEHUS (pa3yiokeHHe MHOTOUYJIEHA Ha 1
MHOHUTEJIH, B TOM YHCJIE C UCTIOIb30BaHUEM
(hopMyJT COKPAIIEHHOTO YMHOYKCHHS )
[ToBTOpenue u o6o0menue. Anredbpanyeckue

129 BBIp)XEHUS (MOJICIMPOBAHUE C TIOMOIIBIO (OPMYIT 1
peabHBIX MPOLECCOB U SBJICHUN)

130 @OyHKIMH (TOCTPOSHHE, CBOMCTBA N3YUEHHBIX 1
yHKIMI)

131 [ToBTrOopenue n o6o0meHue. PyHKIUU 1
(mocTpoeHue, CBONCTBA U3YUYEHHBIX (YHKITHI)

132 [ToBTropenue u o6o0menue. PyHKIUU 1
(mocTpoeHue, CBOMCTBA N3yYSHHBIX ()YHKIIHN)

133 [ToBTOpenue u 06061eHue. yHKIUU 1
(rpaduueckoe pelieHre YpaBHEHUN U UX CUCTEM)

134 [ToBTrOopenue u o6o0meHue. PyHKIUU 1
(rpaduueckoe pelieHre YpaBHEHUN U UX CUCTEM)

135 HroroBas KOHTpoOJIbHAs paboTa 1

136 [ToBTOpenue u 0606meHue. OyHKIUU 1
(MozenMpoBaHue peallbHBIX MPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IHOYPOYHOE IINTAHUPOBAHME (I'eomerpust)

7 KUIIACC

Ne
n/n

Tema ypoka

I/ICTOpI/Iﬂ BO3HHUKHOBCHHS U pa3BUTHUA
reoOMETpruU

KoaunuecTtBO
JacoB

Bcero

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

Hauanbnsie nonstusa reomerpun. Touka,
npsimMasi, OTPE30K, JIyd

Hauanbnsie nonstusa reomerpuu. Touka,
npsimMasi, OTPE30K, JIyd

[TonsTre 06 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICIICHUU, CBOMCTRE,
MpU3HaKe

B3aunmHO€ pacronoxeHue To4eK Ha
npsMoi. M3mepenune JUIMHbI OTpe3Ka,
paccTosHUuE MEXy TOUKaMHU

B3aunmHO€ pacronokeHue To4eK Ha
npsMoi. Mi3mepenune JUIMHBI OTpe3Ka,
paccTosiHuEe MEXAy TOYKaMHU
B3aumHoe pacronoxeHue ToueK Ha

npsmoii. Mi3MepeHue JUIMHbBI OTpe3Ka,
pacCTOsTHUE MEXITY TOUKaMHU

[TonymnnockocTs ¥ yroiy. Buasl yrios.
N3mepenne BeNU4rH yIiioB

[TonynnockocTs U yrois. Bunsl yrios.
N3mepenue BennurH yriioB

10

11

ITonynnockocTs ¥ yroiy. Buasl yrios.
N3mepenue Benn4rH yriioB

BepTI/IKaJ'IBHBIe " CMCIKHBIC YI'JIbIL.

Hap AJUICIIBHBIC U IICPIICHAUKYIIAPHBIC
IpsAMBIC

12

BepTI/IKaJ'H)HI)Ie N CMC)KHBIC YIJIBIL.
HapaJ'IJ'ICJ'ILHLIC " NCPHCHAUKYIISIPHBIC
MpsAMBIC

13

BeprrkanbHble 1 CMEKHBIE YIJIBL.
[TapanyenpHble U IEPIICHIUKYISPHBIE
MpsIMbIE

14

BepTI/IKaJ'IBHBIe " CMCIKHBIC YIJIbIL.




[TapatenpHbIC U NEPIICHIUKYIISPHBIE
IIpsIMBIE

15

16

BepTukanbHble U CMEKHBIE YTJIbL.
[TapaienpHble U IEPIIEHIUKYIISPHBIC
IIpsIMBIE

buccekrpuca yrna

17
18

19

buccekrpuca yrina
buccekrpuca yrna

Jlomanas. Buapl momanbix. [auHa
JIOMaHO

20

21

22

Jlomanas. Bunbl nomanbix. J[iinHa
JIOMaHOU

MuoroyronsHuku. [lepumerp
MHOToyrojbHuka. [[oHdTHE O BBITYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumerp

MHOT'OYT'OJIbHUKA. ITonsaTue o BBIITYKJIBIX U
HEBBIITYKIIBIX MHOT'OYT'OJIBHUKAX

23

MuoroyronsHuku. [lepumerp
MHOTOYyTOJbHHKA. [IOHSITHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOT'OYTOJIbHUKAX

24

MuoroyronsHuku. [Tepumerp
MHOTOYyToJbHHKA. [IOHSITHE O BBIMYKJIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

25

26

MHuoroyronsauku. [lepumerp
MHOIOyrojbpHUKa. [[oHATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOT'OYTOJIbHUKAX

HNHCTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOECHUM

27

IIpocreiimme noctpoenus. MHCTpyMEHTHI
JUISI U3BMEPEHUIN U TOCTPOEHUM.

28

29

KonTponbhas padota no teme "Hauana
reomerpun. [Ipocreiimme reomeTpuyeckme
¢urypsl u ux cBoiicrsa. Usmepenue
reoMeTpuyeckux uryp"

Bunbl TpeyroabHUKOB: OCTPOYTOJIBHBIE,
NIPSIMOYTOJIBHEIE, TYIIOYT'OJIBHEIE,
paBHOOEIPEHHBIC, PABHOCTOPOHHHUE.
Menuana, OuCCeKTpHUca U BBICOTA
TPEYTOJbHUKA.




Mennana, 6GuccekTpuca 1 BpICOTa

30
TPEYroJbHUKA
IlepBuuHbIE IpEACTABIECHUS O PABEHCTBE

31 ¢buryp, ux pacroioKeHuu, CHMMETPHH.
PaBeHCTBO TpEyroabHUKOB.

39 [TepBbIii 1 BTOPOU MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

33 IIepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTrOJIbHUKOB

34 [TepBoIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYTrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 [IepBbIil 1 BTOPOM IPU3HAKKU PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBa

39 PaBHOOE1peHHBIE TPEYTONIBHUKHU U UX
CBOMCTBA

40 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA

41 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA

42 Tperwnii npru3HaKk paBeHCTBA
TPEYroJIbHUKOB

43 Tperuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

m Tpernii npru3HaKk paBeHCTBA
TPEYrOJIbHUKOB
Cummerpuunble Gurypsl. OCHOBHBIE

45 cBoiicTBa oceBoil cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MUDE

46 ®urypsl ¢ oceBoit cummerpuen. Ipumepst
CUMMETPHUH B OKPY>KAIOIIIEM MUDE

47 KonrponsHas pabora no teme
"TpeyronsHukn"
[TapanienbHOCTh MPSAMBIX, HCTOPUYECKHE

48 cBeIeHUsI 0 nocTyiaTte EBknnna u o ponu

Jlo6aueBCcKOro B OTKPBITUU HEEBKJIHIOBOM
TE€OMETPHUH.




CBolicTBa M IPU3HAKY NapaJlIeIbHbBIX

49 1
MPSIMBIX

50 CBoiicTBa U IPU3HAKK MapaLIEIbHbBIX 1
MPSIMBIX

51 CBoiicTBa U IPU3HAKHU MapaIeIbHbIX 1
HPSIMBIX

59 CBoiicTBa ¥ IPU3HAKY MTAPAJUICTBHBIX 1
MPSIMBIX

53 CBoiicTBa M IPU3HAKH MapaLIEIbHbBIX 1
HPSIMBIX

54 CBoiicTBa M IPU3HAKH MapauIEIbHbBIX 1
HPSIMBIX

95 CyMMa yriioB TpeyroJibHUKa 1

56 CymMma yriioB TpeyrojibHUKa 1

o7 Breminue yrisl TpeyrojibHHKa 1

58 Bueminue yriiel TpeyrojabHHAKa 1
CyMMa BHYTPEHHUX YIJIOB

59 MHOTOYT'OJIbHUKA U CyMMa BHEIIHHUX yTJIOB 1
BBIITYKJIOI'O MHOTOYT'OJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

60 MHOTOYT'OJIbHUKA U CYyMMa BHEIIHHUX yTJIOB 1
BBIITYKJIOI'O MHOTOYT'OJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOI'OYTOJIbHUKA U CYMMa BHEIIHUX YIJIOB 1
BBIITYKJIOT'O MHOTOYTOJTbHHKA
KonrtponbHas pabora no Teme

62 "TMapanmnensHocts. CymMMa yriioB 1
MHOTOYyTrojbHUKa"

63 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYroJbHUKOB

64 [Tpu3HaKHM paBeHCTBA MPSMOYTOIBHBIX 1
TPEYroJbHUKOB

65 [eprieHAUKYISAp U HAKITOHHAS 1
CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO

66 TPEYroJbHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€e
CBOMCTBO M€IMaHbI IPSIMOYTOJILHOTO

67 TPEYroJbHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€e

68 [IpsIMOYTONBHBII TPEYTOJILHUK C YTIIOM B 1




30 rpaxycoB

69

70

[IpssMOYyTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpagycoB

CooTHoOIIEHUSI MEXly CTOPOHAMU U
yriaMu TpeyrojbHUKA

71

72

CooTHoOIIEHUSI MEXly CTOPOHAMU U
yIiIaMu TPeyrojibHHUKa

HepasenctBo TpeyronpHuka. HepaBeHcTBO
0 JUIMHE JIOMAaHOH

73

HepaBeHcTBO MeX 1y NMEPIIEHIUKYISIPOM U
HaKJIOHHOM. PaccTosHue OT TOUKHU 10
NpAMOit

74

Konrponsnas pabora mo remam
"IIpsiMOyTOIbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75

76

IloHATHS OKPYKHOCTH U Kpyra. DJI€MEHTBI
OKPYKHOCTH M Kpyra: LEHTp, paauyc,
JUaMeTp, X0p1a, UX CBOMCTBA
OKpy>KHOCTb, XOPZBI U TUAMETPBI, UX
CBOMCTBa

77

B3anMHOe pacnonokeHne OKpyKHOCTH U
npsmoii. KacarenbHas u cexymas K
OKPYKHOCTH

78

B3anMHOe pacnonokeHne OKpyKHOCTH U
npsamoii. KacarenbHas u cexymas K
OKPY>KHOCTH

79

80

B3anMHOe pacnonoKeHue OKpYKHOCTH U
npsmoii. KacarenpHas u cexymas K
OKPYKHOCTH

OKpY)KHOCTB, BIIMCAHHAA B yIoJi

81

OKpy>KHOCTb, BIIUCAHHAS B YIOJI

82

83

84

IToHsATHE O rEOMETPUYECKOM MECTE TOYEK.
[IpuMepsl reOMETPUYECKUX MECT TOYEK Ha
IJIOCKOCTH

Ilonstue o TreoOMCTPUICCKOM MCCTC TOYCK.
HpI/IMCpBI TCOMECTPHUUCCKUX MECT TOUCK Ha
IIIIOCKOCTH

OnrcaHHast OKPY>KHOCTb TPEYTOJIbHUKA, €€
LIEHTP

85

OnucaHHast OKPY>KHOCTb TPEYTroJbHHUKa, €€




LEHTP

86

87

MeTtoa reoMeTpudecKiuX MeCT TOUYEK Mpu
pEIlIeHNY T€OMETPUYECKUX 3a/1a4
Meroa reoMeTprUueCKUX MECT TOUEK ITPHU
pEIlIeHNY T€OMETPUYECKUX 3a/1a4

88

89

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK IIPU
peIICHUU IrCOMCTPUYCCKHUX 3a/1av

MeTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMECTPHUICCKUX 3a1a4

90

IIpocreiimme MOCTPOCHUs € IOMOIIBIO
LUPKYJISA U JINHEUKH

91

Ucrtopuueckue cBenenus. OO0CHOBaHUS
IIPOCTEUIINX IIOCTPOEHUH, 3TAIIbI 331a41
Ha ITIOCTPOEHUs, PEIICHKE 3a1a4 Ha
IIOCTPOECHUE LUPKYIIEM U JIMHEUKOM.

92

93

94

KonTponbhas pabota no teme
"OKpy>XHOCTh. [ 'eomeTpuieckue mecrta
Touek. [TocTpoeHus ¢ mMOMOIIbIO ITUPKYIIS
U JTUHEHKH"

[ToBTOpenue u o6odmeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKITY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6odmeHue. Pemenue
3a/1a4, WTIOCTPUPYIOIINX CBA3H MEXKITY
pa3IMYHBIMU TEMaMU Kypca

95

[ToBTOpenue u o6o61eHue. Peenne
3a]a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IUYHBIMU TEMaMH Kypca

96

[ToBTOpenue u obod1eHue. Pemenne
3a7a4, HIUTIOCTPHUPYIOLINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

97

98

99

IToBTropenue u o6o0mmeHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

IToBTopenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

100

[ToBTOpenue u o6obmeHue. Pemenune




3a/1a4, WUTIOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpobHas paboTa 1
[ToBTOpenue u o6obmeHue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




8 KJIACC

KosnyecTtBO  DJIeKTPOHHBIE
Nen/m  Tema ypoka Hacos mpposkIe
) o0pasoBaTeJbHbIE
Bcero
pecypcsbl
1 [Tapannenorpamm, €ro NprU3HaKu U CBOKWCTBA 1
apajuiesIorpaMM, ero Npu3HaKku U CBOMCTBA
2 IT e , € 1
3 [Tapannenorpamm, €ro NprU3HaKu U CBOKWCTBA 1
apajiesIorpaMM, ero pu3HaKku U CBOWCTBa
4 IT e , € 1
apajiesIorpaMM, ero pu3HaKku U CBOWCTBa
5 IT e , € 1
6 [IpsiMoyroapHUK, pOMO, KBaJpaT, X MPU3HAKH U 1
CBOMCTBa
7 [TpsMoyronbHUK, pOMO, KBaJpaT, X MIPU3HAKH U 1
CBOMCTBa
3 [IpsiMoyroapHHUK, pOMO, KBaJpaT, UX MPU3HAKH U 1
CBOMCTBa
9 [IpsiMoyroiapHHUK, pOMO, KBaJpaT, UX MPU3HAKH U 1
CBOMCTBA
10 CpenHsis nuHus TpEyrojbHUKA 1
11 Metox ynBOCHHS MEIUAHBI TPEYTOJIbHHKA. 1
Teopema o nepecedeHUH MeMaH TPEYroJbHUKA.
12 Tpanenus. PaBHoOeapennas tpamnenus, eé 1
CBOMCTBA U MPU3HAKU
13 Tpaneuus. PaBHoOenpenHas Tpanenus, eé 1
CBOWCTBA U MIPU3HAKH
14 IIpssMoyroibpHas Tpamenus 1
yr
15 Cpennsisa nuHus Tpanenuu 1
16 Teopema ®aneca, Teopema o 1
IPONOPLHUOHATIBHBIX OTPE3Kax
17 Teopema BapuaboHa 1711 IPOU3BOJIBHOTO 1
YETBIPEXYTOJIbHUKA
18 Teopema 0 IpONOPIMOHATIBHBIX OTPE3KAX 1
19 Teopema 0 IPONOPITUOHATBLHBIX OTPE3KaAX 1
20 LlenTp Macc TpeyrojibHUKA 1
21 LlenTpanbHO-CUMMETPHUHBIE (QUTYPHI 1
29 KonTponbhas pabota no teme 1
"YeTbIpEXYroJbHUKN "
23 [TooOue TpeyronbHUKOB, KOADGUITHUEHT 1




monoous

[TonoOue TpeyronbHUKOB, KO PUITHEHT

24 1
monoous

25 [TpusHaku mono0Oust TpEYroabHUKOB 1

26 [Tpu3Haku mog00Ms TPEYrOJbHUKOB 1

27 [TpusHaku mono0Oust TpEyroIbHUKOB 1

28 [Tpu3Haku mog00Ms TPEYrOJLHUKOB 1

29 [Tpu3Haku mog00Ms TPEYrOJLHUKOB 1

30 [TpusHaku monoOust TpEYroIbHUKOB 1

31 [Tpumenenue mo1o0Us pH pelIeHuN 1
MPAKTUYECKUX 3a7a4

32 [IpumeHeHue MoA00uS IPU PEIICHUH 1
MPAKTHYECKHX 33724

33 [IpumeHeHHEe MOA00HS IPU PEIICHUH 1
MPAKTHYECKHX 3a71a4

34 [TpumeneHnue moo0us Py pelIeHun 1
MPAKTUYECKUX 3a7a4

35 [IpumeHeHue Mo00HS IPU PEIICHUH 1
MPAKTHYECKHX 3a71a4

36 [IpumeHeHHEe MOA00HS IPU PEIICHUH 1
MPAKTHYECKHX 3a71a4

37 BBenenue nonsitus npeodpa3oBaHus MOA0OUS U 1
no1I00HBIX (Uryp

38 KonTpomnpHas padora o Teme "Tlomooue" 1

39 ITonstie mromanu. CBOMCTBA ILIONIAAEH 1
FEOMETPUUECKUX PUTYp

40 ITonstie miomanu. CBOMCTBA ILIONIAAEH 1
TEOMETPUUYECKUX PUTYp

41 ITonusarue miomaau. CeoiicTBa IIomaaei 1
FEOMETPUUECKUX PUTYp
[Tpocreiimue hopMyIbl IS TIIOIIATN

42 TpPEYyroJIbHUKA, TTapajiesiorpaMmma, pomoa u 1
Tpanenuu
[Ipocreiimme Gopmynbl s TUIOMIAIN

43 TPEyroJbHUKA, apajuiesorpaMma, pomoa u 1
Tpanenuu
[Ipocreitmue GopmMyIbl A1 TIIOMIATN

44 TpeyrojbHUKa, mapaiienorpaMma, pomoa u 1

Tpaneuuu




[Ipocreitmume GopmMyIibl A5 TIIOMIATN

45 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa u 1
Tpanenuu
[Ipocreiimue GopmMyIibl IS TII0IIATIN

46 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa u 1
Tpaneuuu
[Ipocreiimme Gopmymbl s TUIOMIAIN

47 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa u 1
Tpaneuuu
[Ipocreiitmme Gopmybl s TUTOMIAIN

48 TPEYroJbHUKA, MapaieorpaMma, pomoa u 1
Tpanenuu
[Ipocreiimue GopmMyIIbl IS TII0IIATN

49 TPEYroJabHUKA, apajuieorpaMma, pomoa u 1
Tpaneuuu
[Tpocreiimue hopMyIbl 171 MIOIIATN

50 TpeyrojbHUKa, mapaiienorpaMmma, pomoa u 1
Tpamneuuu

51 Hnomanuunono(iHHx ¢buryp. OTHOLICHHE 1
IomIaiel TPEeyroJbHUKOB

52 [Tnomaan monoOHBIX Guryp 1

53 [Tnomanu nonobHbIX puryp 1

54 KonTpomnpHas padora o Teme "ITnomans" 1

55 Teopema [Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu perennn 1
MPAKTHYECKUX 3a7a4

57 [Ipumenenue teopemsl [Iudaropa npu pemenun 1
MPAKTHYECKHX 3a71a4

58 [Tpumenenue Teopemsl [Tudaropa npu perennn 1
MPAKTHYECKHX 3a71a4

59 [Tpumenenue Teopemsl [Tudaropa npu perennn 1
MPAKTHYECKUX 3a7a4

60 [Ipumenenue Teopemsl [ludaropa npu pemenun 1
MPAKTHYECKHX 3a71a4

61 [IponopuroHaNbHBIE OTPE3KU B IPSIMOYTOJIEHOM 1
TPEYroJIbHUKE

62 [IponopuroHaNbHBIE OTPE3KU B IPSIMOYTOJIEHOM 1
TpPEeYroJabHUKE

63 [TpomopinoOHAIEHEIE OTPE3KH B TIPSIMOYTOJIEHOM 1

TPEYTOJIbHUKE




[TponopuroHanbHbIE OTPE3KU B MPSIMOYTOJIEHOM

64 1
TPEYroJbHUKE

65 [TponiopuroHanbHBIE OTPE3KH B IPSIMOYTOJIBHOM 1
TPEYroJbHUKE

66 [IponoprroHaTbHBIE OTPE3KH B MPSIMOYTOJIBHOM 1
TPEYroJbHUKE

67 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC OCTPOI0 1
yIj1a IpSMOYTOJIbHOTO TPEYTrOJIbHUKA

68 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC OCTPOIo 1
yIi1a IpsMOYTOJIbHOTO TPEYTrOJIbHUKA

69 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC OCTPOTO 1
yIi1a IpSMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronomerpudeckue GyHKIMu yrioB B 30°, 45° 1
u 60°

71 Tpuronomerpuyeckue ¢pyHKIuu yriaos B 30°, 45° 1
u 60°

7 KonTtponsHast pabora o Teme "Teopema 1
[Mudaropa u Hayana TpuroHomeTpun"

73 Brnincannble ¥ EHTpaJIbHbIE YIIIbI 1

74 BrnucanHble ¥ IEHTPAIIBHBIE YIUIBI 1

75 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

76 Brincansble U IEHTpaJIbHBIE YIIIbI, YTOJI MEXTY 1
KacaTeJIbHON U XOpao0ii

77 VYroa Mexay KacaTenbHOU U XOpI0i 1

78 Yron Mexay KacaTenbHOU U XOpIoH 1

79 Vsl MeXAy XOpJlaMU U CEKYITUMU 1

80 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU 1

81 BrnivicanHbIE M ONMCAHHBIE YETBIPEXYTOIBHUKHU 1

82 Brnucannble U onMCaHHbIE YETHIPEXYTOIBHUKHU 1

83 CBoiicTBa U PU3HAKU BIHCAHHOTO 1
YeTHIPEXYTOIFHUKA

84 CBoiicTBa U PU3HAKU BIHCAHHOTO 1
YeThIPEXYTOJbHUKA

85 CBoiicTBa M IPU3HAKKU BIMCAaHHOTO 1
YeTHIPEXYTOIFHUKA

86 CBoiicTBa U MPU3HAKU BIHCAHHOTO 1
YeTHIPEXYTOIFHUKA

87 B3aumHoe pacnionoxenue IByX OKpyKHOCTEN 1

88 B3anmMHOe pacrionokeHue IByX OKpPYKHOCTEH 1




89

Kacanue okpyxHocreit

90

Kacanue okpyxxHOoCTEM

91

92

93

OO01ue KacaTesbHbIE K IBYM OKPYXHOCTSAM

KoHnTtposnbHas paborta o teme "Yriisl u
YeThIPEXYTOJIbHUKH, CBSI3aHHbIE C
OKPYHOCTBIO"

[ToBTropenue u o6o0mmenue. Pemenue 3anay,

WUTIOCTPUPYIOIINX CBSA3H MEXAY Pa3InYHbIMU
TeMaMH Kypca

94

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
WUTFOCTPUPYIOIIUX CBS3U MEXAY PA3IMYHBIMU
TEeMaMH Kypca

95

96

97

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
WUTFOCTPUPYIOIINX CBA3U MEXKAY Pa3IMIHBIMA
TEeMaMH Kypca

IToBTOpeHue u 0600mIeHNe. Permenue 3anay,
WUTIOCTPUPYIOIIUX CBS3H MEXKAY Pa3InyHbIMU
TeMaMH Kypca

IToBTOpenue u 06o0meHne. Permenue 3anay,

HWIUTIOCTPUPYIOIIUX CBA3U MCIKAY Pa3JIMYHbIMU
TEMaMH KypcCa

98

[ToBTropenue u o6o0menue. Pemenue 3anay,
WJUTFOCTPUPYIOIIUX CBSI3U MEXKY PA3IMYHBIMU
TEMaMH Kypca

99

100

101

[ToBTOpenue u 06061meHue. Pemenue 3anay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3InYHBIMU
TEMaMHU Kypca

[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
WLTFOCTPUPYIOIIUX CBS3U MEXKAY PA3IMYHBIMUA
TEeMaMHu Kypca

Hrorosas KOHTPOJIbHAA pa60Ta

102

[ToBTOpenue u 06061eHune. Pemenue 3anay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3InYHBIMU
TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KUIACC

KoanuyecTtBo  DileKTPpOHHBbIE
Ne i/ Tema ypoka 1acop unpposrIe
oOpa3oBaTe/ibHbIE
Bcero
pecypcbl
1 CuHnyc, KocuHyc, TaHTeHC yriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1
TOJIECTBO
DopMmyIbl IPUBEACHUS 1
4 DopMyIIbl IPUBEACHUS 1
5 Pemienue tpeyronsHukoB. Teopema 1
KOCHUHYCOB
5 Pemenue tpeyronsaukos. Teopema 1
KOCHHYCOB U T€OpEMa CHHYCOB
Teopema cuHyCcOB 1
Teopema cuHycoOB 1
Pemenne npaktuyeckux 3aaad ¢
9 UCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
10 MCIIO0JIb30BAHUEM T€OPEMbI KOCUHYCOB U 1
TEOPEMBbI CHHYCOB
Pemenne npaktudeckux 3agad ¢
11 HCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemienne 3aga4 reoMeTpUYECKON ONTHUKU 1
Tpuronomerpuueckue GOpMyIIbl IJIs
13 IJIOIIAIU TPEYrOJIbHUKA, 1
napajiejaorpamma
Tpuronomerpuueckue GOpMyIIbl IJIs
14 IIJIOIIAU TPEYrOJIbHHUKA, 1
napajuiesorpaMma
Tpuronomerpudeckue GOpMyIIbI IJIs
15 TIJIOMIAIU TPEYTOJIbHUKA, 1
napasuiesiorpaMma
Tpuronomerpuueckue GOpMyIbI IS
16 MJIOIIAIU TPEYrOJIbHHUKA, 1

napajuiesorpamma, pom0a, Tparnenun




17 ®opmyna ['epona 1

18 ®dopmyna ['epona 1

19 ®dopmyna ['epona 1

20 dopMya IUIOMIAIH BBITYKIOTO 1
YeThIPEXYTrOIbHUKA

21 dopmyna MmIomaad BEITYKIOrO 1
YeThIPEXYTOJIbHUKA

99 KonTtponsnast padora o Teme "Perenne 1
TPEyroJbHUKOB"

93 Xopas! v o100HBIE TPEYTOJIBHUKH B 1
OKPY>KHOCTH

24 TeopeMa 0 IpOU3BEICHUU OTPE3KOB XOPI 1

25 Teopema 0 IPOU3BEICHUU OTPE3KOB XOPJI 1

26 Teopembl 0 IPOU3BEACHUH OTPE3KOB 1
CEeKYIINX

97 Teopembl 0 MPOU3BEACHUH OTPE3KOB 1
CEKYILUX

28 Teopema o kBazpare KacareabHOU 1
Teopema o KBagpare KacaTelabHOM.

29 [IpumeneHue pu peneHun 1
TreOMETPUYECKUX 33124

30 Teopembr UeBbl 1 MeHenas 1

31 Teopemsl UeBbl 1 MeHnenast 1

32 Teopemsl UeBbl 1 MeHenast 1

33 [TonsTne o romoTeTHH 1

34 KonTponsnas padora no teme "Ilonobue 1
TPEeYroJabHUKOB"
YpaBHEHHE NIPSIMOUN Ha IIIOCKOCTH.

35 YrnoBoit ko3 puieHT 1 cBOOOTHBIHI 1
YJIeH, UX T€OMETPUYECKUN CMBICIT
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

36 YrnoBoit ko3 puireHT 1 cBOOOIHBIHI 1
YJIeH, UX TEOMETPUYECKUN CMBICIT

37 [TapannensHOCTh M MEePIEHANKYISIPHOCTh 1
NpsIMBIX (Yepe3 yriaoBoi Ko UIIUEHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 HaxoxneHnue nepeced4eHu OKpyKHOCTEM 1
U TIPSIMBIX B KOOpAMHATaX

40 HaxoxieHne rnepecedeHnil OKpyKXHOCTEN 1




U NpSAMBIX B KOOPpAHWHATAX

®opmysa pacCTOSIHUS OT TOUKH J10

41 .
npsIMOi
[Imomane nmapamwienorpamma B

42 KOOPJIMHATAX, TIOHATHE 00
OpPUEHTUPOBAHHOM IIJIOLIAIN
[Ipumenenne MeTo1a KOOPAUHAT B

43 MPAKTUYECKH-OPUECHTUPOBAHHBIX
TEOMETPHUSCKUX 3a7adax

44 KoHnTtposnbHas paborta o teme "Mertop
KoopauHat"

45 BekTophl Ha TUIOCKOCTH
CrnosxeHue ¥ BBIMUTAHHE BEKTOPOB —

46 npaBuiIa TPEYroJbHUKA U
napauenorpaMmma
CrnoxeHre ¥ BEIMUTAHHE BEKTOPOB —

47 MpaBUJIa TPEYrOJIbHUKA U
napaienorpaMmma

48 YMHOXk€eHHE BEKTOpa Ha YHUCIIO

49 Koopaunats! BekTopa
CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB,

50 YMHO)KEHHE BEKTOpa Ha YHCIIO B
KOOpIMHATAX
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,

51 YMHOXXEHHE BEKTOpa Ha YUCIIO B
KOOpJMHATAX

59 [TpumeHeHre BEKTOPOB B (PU3HKE, LIEHTP
Macc

53 [TonsTHe o 6a3uce (Ha MIOCKOCTH).
Paznoxxenust BEeKTOpOB 10 Oa3ucy

54 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
Paznosxenust BEKTOpOB 1o 6a3ucy

55 [TonsiTue o0 6a3uce (Ha MIOCKOCTH).
PaznoxxeHust BEKTOPOB 10 6a3uCy
CkansipHOE MTPOU3BEIICHUE BEKTOPOB,

56 TEOMETPHYCCKHIA CMBICT ¥ BBIPAKCHUE B
JIEKaPTOBBIX KOOPIMHATAX

57 JuCcTpuOyTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHO€E TPOU3BENECHUE U




MMpoOCIUPOBAHUC

[IpruMeHeHne cKaIsipHOrO IPOU3BEICHUS

59 1
BEKTOPOB JUISl HAXOXK/ICHHS JJIMH U YTJIOB

60 [IpuMeHeHne CKaIIpHOTO MPOU3BEACHUS 1
BEKTOPOB JUISl HAXOXK/ICHHS JUTMH U YTJIOB

61 [IpuMeHeHne CKaIIpHOTO MPOU3BEACHUS 1
BEKTOPOB IS HAXOXKJICHHS JUIMH U YTIIOB

62 Pemenne reomerpuyeckux 3aaad ¢ 1
IIOMOIIBIO CKAJIIPHOTO TIPOU3BEACHUS

63 Pemenue reomerpuyeckux 3aaay ¢ 1
HIOMOIIBIO CKAJIIPHOTO TIPON3BEACHUS

64 Kontponsnas padora no teme "BexTopsr" 1

65 [IpaBHIIbHBIE MHOTOYTOJIBHUKH 1

66 [IpaBuIBHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHHE UX JIIEMEHTOB

67 [IpaBUIBHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHHE UX JIIEMEHTOB

68 [IpaBUIBHBIE MHOTOYTOJIBHUKH, 1
BBIYHCIICHUE UX DIIEMEHTOB

69 Ywucno © v IrHA OKPY>KHOCTH 1

70 JlnHa OKpYKHOCTH 1

71 JlnuHa ayru OKpY>KHOCTH 1

72 JlnuHa ayru oKpy>KHOCTH 1

73 I'panycHas u paxuaHHas Mepa yria, 1
BBIYUCIICHHUE JUIUH IyT OKPYKHOCTEH

74 Panuannas mepa yria 1

75 [Tnomane kpyra, ceKTopa, CErMeHTa 1

76 [Tnomanp Kpyra 1 ero 3JeMEHTOB 1
(cexkTopa M CerMeHTa)

77 Ilnomanes Kpyra u €ro 3JI€MEHTOB 1
(cexTopa M cerMeHTa)

78 Brruncnenue nepuMeTpoB M MIIOMIAACH 1
buryp, BKIIOYAIOMINUX 3JIEMEHTHI Kpyra
Brruucnenue nepuMeTpoB M IIJIOMIAACH

79 buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa. 1
Hctopuueckue cBeaeHus 00 M3MEpeHUH
JUIMHBI OKPY>KHOCTH M TUIOIIAAN Kpyra

80 KoHntposnbHas no teme "JlnmnHa 1

OKPY’XKHOCTH M IIOIaab kpyra"




81 LenTpanbHas cuMMeTpus 1
82 [leHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1
83 IToBopoTt 1
84 OceBast cummeTpust 1
g5 durypsl, CHMMETPUYHBIC OTHOCHTEIIBHO 1
HEKOTOpPOH OCH
86 [MTapannensHbIi IepeHoC 1
87 [NousATHE NBMKEHUS U €0 CBOMCTBA 1
88 PaBenctBo Quryp 1
89 [posiBeHNs CAMMETPHH B IPUPOJIC, 1
KHUBOITUCH, CKYJIBITYPE, apXUTEKTYype
Kommosuruu aBrmkeHui (mpocTeiime
90 npumepsl). [IpumeHenue B 1
TeOMETPUYECKUX 3a/1a4ax
[ToBTOpeHue u 00600mIeHNE. Perenue
91 3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U MEXKITY 1
pa3InYHBIMH TEMaMHU Kypca
[ToBTropenue u 0600mmenue. Pemenne
92 3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEXKITY 1
pa3InYHBIMH TEMaMHU Kypca
[ToBTropenue u 0600mmenue. Pemenne
93 3a/1a4, WUTFOCTPUPYIONINX CBSI3U MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemmenue
94 3aJ1a4, WJUTFOCTPUPYIONIUX CBSI3U MEXKTY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemmenue
95 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEKIY 1
pa3InYHBIMHM TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
96 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEKIY 1
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpenue u 06061eHue. Pemenue
97 3aJ1a4, WLTIOCTPUPYIOIINX CBI3H MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenne u 0600mIeHNE. Permenne
98 3aJ1a4, WLTIOCTPUPYIOIINX CBI3H MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca
99 [ToBropenue u o6o0mmenue. Permenue 1

3ala4d, HWJUTIOCTPUPYIOIHUX CBA3U MCKIAY




PAa3IMYHBIMH TCMAaMH KypcCa

[ToBTOpenue u 0600mIeHNE. Permenune

100 3a/1a4, WLTIOCTPUPYIOIIHNX CBSI3U MEXKIY 1
pPa3ITUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpoIbHAs paboTa 1
[ToBropenue u o600mmenue. Pemenune
102 3a/1a4, WJUTFOCTPUPYIOIINX CBSI3U MEKITY 1
pPa3ITUYHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




IMOYPOYHOE IIVTIAHUPOBAHMUE (BeposiTHOCTb M CTATHCTHKA)
7 KJIACC

Ne ni/n

Tema ypoka

[IpencraBieHne TaHHBIX B BUJE TAOIHII,
IrarpaMM. 3aroTHeHUe Ta0uI, YTCHUE H
MOCTPOEHHE CTOJIOMKOBBIX (CTOI0YATHIX) U
KPYTOBBIX JIMarpamMM

[IpencraBneHre qJaHHBIX B BUJIE TAOIHII,
IyarpaMM. 3aroTHeHUe Ta0luI, YTCHUE |
MOCTPOEHHNE CTOJIOMKOBBIX (CTOI0YATHIX) U
KPYTOBBIX JIMarpaMM

KoanuecTBo
JacoB

Bcero

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Urenue rpa)koB peabHBIX MPOLIECCOB

[Tpaktuyeckas pabora no reme "M3pneuenue
uH(pOpMAIIMK U3 AUAarpaMM U TabJuIl,
MCIIOJIb30BaHUE U UHTEpIpeTalus JaHHbIX"

OmnucarenbHas CTaTUCTHKA: cpeaHee
apI/I(l)MeTI/I‘leCKOC, MCAHMaHa

OnucarenabHas CTaTUCTHKA! cpeanee
apI/I(l)MeTI/I‘leCKOC, MCAHMaHa

OnucarenpHas CTaTUCTUKA: pa3Max,
HanOoJIbIIIee M HAUMEHBIIIEe 3HAYCHUS,
KBapTHIIU

OnucarenpHas CTaTUCTUKA: pa3Max,
HauOoJIbIIIee M HAaUMEHbIIIee 3HaUeHus,
KBapTHIH

OnucarenpHas CTaTUCTUKA: pa3Max,

HanOOoJIbIIee U HAMMEHBIIIEE 3HA4YCHMUAA,
KBapTHUJIA

10

OnucarenabHas CTaTUCTHKA! cpeanee
TapMOHHUYCCKOEC, CPCAHCE TAPMOHHNYICCKOC
YHUCIOBBIX JAHHBIX

11

OmnucarenbHas CTaTUCTUKA: CPEIHEE
apudmeTrnyeckoe, MeuaHa, pamax,
HauOoJbIlIee ¥ HAaMMEHblIee 3HaUeHuUs,
KBapTUJIH, CPETHEE TADMOHUYECKOE, CPEIHES
rapMOHHYECKOE YUCIIOBBIX IaHHBIX.

12

[TpakTrueckas pabota no Teme "OnucarenpHas




CTaTUCTHKA: MpaKTHUecKas padboTa"

13

O06o01eHne, KOHTPOJIb

14

[IpuMeps! ciiydaiiHOM U3MEHYUBOCTH IIPH
M3MEPEHUSIX, B MACCOBOM IPOU3BOICTBE.
TenaeHMYU U Ciy4aiiHbIe KOJIeOaHus

15

I'pynnupoBka 1aHHBIX, PEICTABICHUE
CIIy4aiiHOM U3MEHYMBOCTH C IIOMOILBIO
quarpaMm. YacToThl 3HAUEHUI; CTATUCTUYECKAS
YCTOHYUBOCTh

16

I'pynnupoBka 1aHHBIX, PEICTABICHUE
CIIy4aiiHOM U3MEHYMBOCTH C IIOMOILBIO
nuarpaMm. YacToThl 3HAUEHUI; CTATHCTUYECKAS
YCTOMYUBOCTh

17

[Ipumepsl cayyaliHON U3MEHUYHUBOCTHU MPU
M3MEPEHUSIX, B MACCOBOM MPOU3BO/JICTBE,
TEH/ICHIINH U CIIy9aiiHbIe KOJICOaHuUs,
TPYIIUPOBKA JIAHHBIX, IPEACTABICHUE
CIIy4aitHOM M3MEHYMBOCTH C IIOMOILBIO
JIMarpaMm, 4acTOThl 3HAYEHU M, CTaTUCTUYECKAS
YCTOUUYUBOCTb.

18

19

20

[IpakTrueckas padora o Teme "CiryuaitHas
M3MEHYUBOCTD"

I'pad, Bepunna, pedpo. CTeneHb BepIIUHBI.
Yucno pédep u cyMMapHasi CT€lIeHb BEPILUH.
[Tonsarue o cBsa3HbIX Tpadax. [Tyt B rpadax
[lenu u nuxiiel. O6xo0x rpada (inepoB MyTh).
[TonsiTue 06 OpUEHTUPOBAHHOM T'pade

21

Henu u nuxnsl. O0xoa rpada (3i1epoB MyTh).
[TonsiTe 06 opreHTHPOBaHHOM Tpade

22

23

24

Pemenue 3amau ¢ momorsto rpados

Jloruka. YTBepKaeHUs U BBICKAa3bIBaHUS.
Otpuiianne yTBep:KI€HUs, yCIOBHbIE
YTBEP)KJIEHHsI, 00paTHbIE U PAaBHOCUIIbHbIE
YTBEPXKJIEHHsI, HEOOXOIUMBbIE M JOCTATOUYHbIE
YCIIOBHSI, CBOMCTBA U PU3HAKH

HCO6XOI[I/IMBIC " NOCTAaTOYHBIC YCIIOBUA,
CBOICTBA U IMPU3HAKH

25

26

IIpoTHBONOIOKHBIE YTBEPKICHNUS,
JI0OKa3aTesIbcTBa OT MIPOTUBHOTO

Cny4aliHbli SKCTIEpUMEHT (OIBIT) U CilydaiiHoe
coObITHE




27 BeposiTHOCTB 1 9acToTa CIIy4aifHOro cOObITHS 1

28 BeposTHOCTB M 9acTOTa CIIy4aitHOTO COOBITHS 1

29 Posib MasiOBepOATHBIX M IPAKTUYECKH 1
JIOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE

30 [IpakTuueckas padbora o Teme "BeposiTHOCTD U 1
4acToTa CIy4ailHOTO COOBITHS"

31 IToBTOpenue u o6o0meHue. [IpencraBnenue 1
naHHbIX. OnucaTenbHasi CTAaTUCTHKA

32 [ToBTropenue u o6o0menue. [Ipencrasnenue 1
naHHbIX. OnucaTenbHasi CTAaTUCTHKA

33 [ToBTOpenue u 060061meHne. BeposTHOCT 1
CIIy9aifHOTO COOBITHS

34 [ToBTOpenue u o6o0IIeHne. MHOXecTBa U 1
MOJIMHOXECTBA. DIIEMEHTHI TeOpUH rpadoB

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTtBoO
4acoB

Bcero

DJIEeKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTopenue/ [IpeacraBnenue TaHHBIX B
BHJIe TaOuIl U quarpamm. OnucaTenbHas
CTAaTUCTHKA

[ToBTopenue/ Ciy4aiiHas U3MEHUYUBOCTb.
Cayuaiinbie coObITHS. BeposTtHocTu 1
4acTOTBHI.

IToBTOpeHue. DaeMEeHThl TEOPUU MHOMKECTB.
DneMeHTHl Teopuu TpadoB

MHO0KECTBO M MOJMHOKECTBO. HpI/IMepH
MHOJKCECTB B OKPYKAOIIEM MUPC

[lepeceyenue n 00beAMHEHUE MHOYKECTB.
Juarpammsl Diinepa

YucnoBbie MHOKeCTBa. [IpuMepbl MHOXKECTB
u3 anreOpbl ¥ TEOMETPUH

HepeqncneHI/Ie SJICMCHTOB MHOKCCTB C
IIOMOIBIO OPTraHU30BAHHOI'O Hepe6opa u

IIpaBHjIa YMHOXKCHUA. d)opMyna BKIIFOUCHMH -

HUCKIIOYCHUA

OnemeHTapHble coObITHS. BeposiTHOoCTH
ciyyailHbIX cOOBITHI. ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH. Ciy4aiiHbli BEIOOp

OneMeHTapHbIE COOBITHS. BeposTHOCTH
CITy4alHbIX COOBITUNA. OTBITHI C
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
coObITHsIMH. Cry4aiiHbli BEIOOp

10

OneMeHTapHbIE COOBITHS. BeposTHOCTH
CITy4alHbIX COOBITUNA. OTBITHI C
PaBHOBO3MOXHBIMH 3JI€MEHTaPHBIMHU
coObITHsIMH. CydaiiHbli BEIOOp

11

12

[IpakTnueckas pabota 1o Teme
"BeposiTHOCTB citydyaifHOTO coObITUS"

N3mepenue paccemBaHUs YHUCIOBOTO
MaccuBa. Jlucnepcus u cTanmapTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa




N3mepenue pacceMBaHUs YHUCIOBOIO

13 MaccuBa. Jlucnepcus u cTanmapTHOE
OTKJIOHEHHE YUCIIOBOTO Habopa

14 CBo¥icTBa JIUCIIEPCHH U CTAHIAPTHOTO
OTKJIOHEHHUS
JlnarpamMmbl pacceuBaHUs JIBYX

15 HaOJIroJaeMbIX BEIWYMH. JIMHEWHAS CBI3b HA
JUarpaMMme pacCeHBaHUS

16 [IpakTuyeckas pabora o Teme
"PaccenBanue qaHHBIX"

17 KonrponsHas pabora o Teme
"OnucarenbHas CTaTUCTUKA"

JlepeBo. JlepeBo ciy4aifHOTO SKCIIepUMEHTA.

18 CBoiicTBa JIepeBbEB: CMHCTBEHHOCTD ITYTH,
CBSI3b MEXKIY YMCJIOM BEPIIUH M YKCIOM
pedep

19 [TonsTHe 0 TUIOCKKX Tpadax

20 Pemrenue 3a1a4 ¢ TOMOIIBIO IEPEBHEB
Jlormueckune coro3bl «U» u «MJIN». CBs3b

21 MEX1y JIOTUYECKUMU COI03aMU U
oTiepaIsIMu HaJl MHOKECTBAMHU

99 Hcnop30BaHue JTOTHYECKUX COI030B B
anredpe

93 CrnyuaitHblie COOBITHS KaK MHOXKECTBA
AJI€MEHTAPHBIX COOBITHI

24 [IpotuBomnonoxHbie coObITHS. Onepaiuu Haj
COOBITUSIMHA

25 dopMya coKEeHHUs] BEPOSITHOCTEN
[IpaBuI0 YMHOXEHUS BEPOSTHOCTEM.

26 YcnoBHas BeposTHOCTh. [IpencrasicHue
CIIY9aifHOTO DKCIIEPUMEHTA B BUJIC JIepeBa
[IpaBuiio yMHOKEHUS BEPOSITHOCTEH.

27 VYcnoBHas BeposTHOCTh. [IpencraBnenue
CIIY9aifHOTO IKCTIEPUMEHTA B BUJIC JIepeBa
[TpaBmiI0 YMHOKEHUS BEPOSITHOCTEH.

28 YcnoBHas BeposTHOCTh. [IpencraBienue
CIIy4aifHOTO DKCIIEPUMEHTA B BUJE JepeBa

29 He3aBucumeie coOBITHSA

30 HesaBucumeie coOOBITHS

31 [ToBTrOopenue u o6o0menue. PaccenBanue




JaHHBIX B YUCJIOBBIX MaCCHUBax

[ToBTOpenue u o6obmenne. Oneparuu Haj

32 MHOXECTBAaMHU U COOBITUSAMH. [[epeBbs u 1
IJI0CKUe Tpadbl
[ToBTropenue u o6o0menue. BeposTHOCTH

33 cimydaitHOro coObITHs. ClI0KeHHE U 1
YMHO)XEHUE BEPOSITHOCTEH

34 [ToBTOpenue u 0606menHue. JlepeBbs u 1
IUTOCKHUE Tpadbl

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




Y4eOHoe o0ecnieueHne yueHnKa 7 Kiacca.
IO.M. Konsirun, M.B. TkaueBa. Anreopa 7 kimacc. M.: IIpocsemenue, 2013
2. JI. C. AranacsH u apyrue ['eomerpus 7-9: ydeOHUK 115 00111€00pa30BaTEIBHBIX
yupexaeHuid. M.: IIpocsemienue 2017.
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yriiy0JieHHbIM H3y4YeHHeM MaTeMaTHKH.

1. MunucrepctBo oopazoBanus Poccuiickoit deneparuu. COOpHUK HOPMATHBHBIX
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5. H. W. 3unnbepbepr Ypok marematuku [loaroroBka u nmposeaenue. M.:
[Ipocsemenue, 1996.
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7. YO.II. Aynuunsiy, B. JI. Kponray3 KontpoabsHbie paboTsl o reomerpun 7 kiace. M.:
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8. @. A. bapreneB Hecranmaprasie 3agaun 1o aiaredpe M.: 1976.
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=

KO.M. Konsarun, M.B. TkaueBa. Anre6pa 8 kiacc. M.: [Ipocsemenue, 2013
2. JI. C. AranacsH u apyrue ['eomerpust 7-9: ydeOHUK 1 00111€00pa30BaTEIIbHBIX
yupexaeHuii. M.: IIpocsemenne 2017.

Y4eOHOo-MeTOAMUYECKOE 0OOecieueHue yunTes, padoramomero B 8 kiacce ¢
yriay0JieHHbIM H3yYeHHeM MaTeMaTHKH.

CoopHuk pabounx nporpamm ['eometpus 7-9 knaccel. CocraButens T. A. Bypmuctposa. M.:
[Tpoceemnienue, 2011.

1. b.T.3uB, B. M. Meitnep Jlunaktudyeckre MaTepuaibl o reomeTpuu 8 kiacc. M.:
[Ipocsemienue, 2013.

2. A.T. Mopakosuu Anredpa KoHTpospHBIE paboThI 7-9 Kitacchl ( yrIyOJIeHHBIH
YPOBEHbB) JiIs1 00111e00pa3zoBaTeIbHbIX yupexaeHuil. M.: Muemosuna, 2012

3. H. b. Menpauko ®I'OC. KoHTponsHBIE pabOTHI IO TEOMETPHH K YIEOHUKY 8 Kitacca
AtanacsHa u qpyrux ['eomerpus 7-9. M.: sk3ameH, 2014

4. b.T.3us, B. M. Meiinep [dunaktuueckue MaTepuaibl Mo TeoMeTpuu 8 kiacc. M.:
IIpocenienue, 2013.

5. H. W. 3unsbepbepr Ypok marematuku [lonroroBka u nposeaenue. M.:
IIpocenienue, 1996.

6. D. H. banasa ['eomerpus 3amaun Ha TOTOBBIX YepTexkax It MoAroToBKkH kK [MA u
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