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COILEPKAHUE YYEBHOI'O IPEJIMETA

AJITEBPA

Yuca 1 BBIYUCICHUS

KBagpatueiii kopenb wu3 uucina. [loHstue 00 wuppalMOHATIBLHOM YHCIIE.
JlecaTuunbie MPUOKEHUS UppAIMOHATBHBIX YHCEel. CaoiicTBa
apuMETHUYECKUX KBaJpaTHBIX KOPHEH W WX NPUMEHEHHE K MPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXKECHUN U BbIYMCICHUsIM. JleiicTBuTenbHbie unciia. CTeneHsb ¢
LEeJIbIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHAs 3aMUCh YHCIIA.
AnrebpanuecKkre BbIpaXKEHUS

KBamgpaTHsiil TpéxuiieH, pa3ioKeHHe KBaJAPATHOTO TPEXUIeHA HA MHOXKHUTEIH.
AnreOpanudeckasi 1poOb. OCHOBHOE CBOMCTBO ainredOpanyeckod  JpoOwu.
Crnoxenue, BRIYUTAHUE, YMHOXKEHHUE, JISJICHUE alreOpandecKux Apooeit.
PanrionanbHbIe BRIpAXKECHHS U UX TIPe0Opa3OBaHUE.

VYpaBHEHHS U HEPABEHCTBA

KBagpartnoe ypaBHeHue, hopmyia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHHI, CBOAAIIMXCA K JIMHEWHBIM M KBaJpPaTHBIM.
[IpocTeiimue apoOHO-paMoHaNbHBIC YpaBHeHUs. ['paduueckas WHTEpHpeTaIUs
YpPaBHEHUW C IBYMSI NIEPEMEHHBIMU M CHCTEM JIMHEHHBIX YPaBHEHHUI C AByMs
NepeMEeHHbIMU. [IpuMepbl pelieHus CUCTEM HEJTWHEWHBIX YPAaBHEHUU C JBYMS
nepeMeHHbIMU. PellleHne TEKCTOBBIX 3a7ady  alreOpanyeckuM CIoCOOOM.
HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM IMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpABEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM EPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue dynkuu. O61acTh ONMpeneNeHNs 1 MHOKECTBO 3HAUCHUN (DYHKITHH.
Croco6s1 3amanus Gynknuid. ['paduk dpyaknuu. UteHne cBONCTB QyHKINH MO €€
rpaduxy. [Ipumepst rpadukoB QyHKITHH, OTpaKAOIIMX PEATTHHBIE TTPOIIECCHI.
OYHKIUM, ONUCHIBAIONIME TPSMYHO U OOpaTHYH  MOPOMOPIHUOHATIbHBIE
3aBHCHMOCTH, UX rpaduku. OyHkmun y = X2, y = X3, y = \x, y=|x|. [padudeckoe

pelIEHUE YPABHEHUN U CUCTEM YPaBHEHU.



I'EOMETPUASA

YetbipéxyronbHuku. IlapamnenorpamMm, €ro mnpusHaku U CBOMCTBA. YacTHbIe
Clly4au MapajuiesiorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaJIpaT), UX MPU3HAKH U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOHCTBA U IPU3HAKHU.
IIpamoyronpHas Tpanenusa. Meron ynBoeHus Menuanbl. lleHTpanbHas
cummetpust. Teopema @aneca M TeopeMa O NIPONOPLUUOHAIBHBIX OTPE3KaXx.
CpenHue nMHMM TpEyroiabHUKa W Tpamnenuu. LleHTp wmacc TpeyrojbHUKa.
[TogoOue TpeyroabHukoB, Kodhduiment mnoxodbus. Ilpusnaku nomoOus
TpeyrojbHUKOB. [IpruMeHenne noao0us Mpu peleHny MpakTUYeCcKux 3a1ad.
CaoiictBa miomajaeil reoMerpudyeckux ¢uryp. Dopmynsl 8  IUIOUIAAH
TpeYroJibHUKa, MapajuiesorpamMmma, poMoa u Tpaneuuu. OTHOIIEHHE TII0MaaeH
no100HbIX ¢Guryp. Berancnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB
Ha kietdyato Oymare. Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa
OpU pPEIICHUU MpaKTHYecKuX 3aaady. CHHyC, KOCHHYC, TaHT'€HC OCTpOro yria
IPSIMOYTOJIBHOTO TPEYrojdbHUKA. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpudeckue ¢yakuuu yriaoB B 30, 45 u 60°. Brucandesle u
LEHTPAIbHBIE YIJIBI, YTOJI MEXKIY KacaTeIbHON U XOpIOH. YTIIBI MEXAY XOpAaMu
U CEeKylmMMHU. BrucaHHble U ONUCAaHHbIE YETBIPEXYTOJIbHUKU. B3aumHoe
pacmoiio)keHre  AByX  OkpyxkHoctei. Kacanme  okpyxkHocteil.  OOmiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

BEPOSATHOCTDBb U CTATUCTUKA

IIpencraBneHne AaHHBIX B BHjE TaOmWIl, auarpamMMm, rpadukoB. MHOXECTBO,
3JIEMEHT  MHOXECTBa, IMOJAMHOXeCTBO. Omepanuu  HaJ,  MHOXECTBaAMU:
oO0benmMHEHUE, TepecedeHue, jgomojHeHwe. CBoWcTBa — omepamuii  Haj
MHOXECTBAMHU:  IEPEMECTUTEIILHOE,  COYETATEIbHOE,  PACHPEICIUTEIBHOE,
BKITIOUeHHUs. Vconp3oBanue rpadMaecKoro MpeCTaBICHUS MHOKECTB JIJIs
ONHUCAHUS PEATBHBIX MPOIECCOB W SABJICHUW, NMPU pelIeHUM 3anad. M3mepenue
paccenBaHusl JaHHBIX. JluUcnepcus W CTaHIAPTHOE OTKIOHEHHUE YHUCIOBBIX

HabopoB. /luarpamMmma paccerBaHMs. DJIEMEHTapPHBIE COOBITHS CIY4ailHOT'O OTbITA.



Cnyuaiinple coObiTusA. BepositHoctn coObITHI. OmNBITBI C PaBHOBO3MOXHBIMU
ANIEMEHTAPHBIMU  COOBITHSIMM. Cnyvaiinplii  BBIOOD. Csi3p  MexAay
MaJIOBEPOSITHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMHU B IPHUPO/IE,
oOmectBe u Hayke. JlepeBo. CBolicTBa JepeBbEB: E€AMHCTBEHHOCTbh IMYTH,
CYLIECTBOBAHHUE BUCSYEH BEPIIMHBI, CBSI3b MEXAY YHUCIOM BEPIIMH U YHUCIOM
péoep. IIpaBwio ymHOXeHus. Pemenue 3amay ¢ momombio  Trpados.
[IpotuBomnonoxueie coobiTud. uarpamma Ditnepa. OO0beuHEHNE U TIEpECeUeHUe
coObITHil. HecoBmecTHbIe COOBITHSI. DOpMYyIIa CIIOKEHHSI BEPOSITHOCTEH. Y clioBHAs
BepoATHOCTh. [IpaBuno ymHoxxkenus. HezaBucumbie coObiTus. IlpencraBnenue
AKCIIEpUMEHTa B BUJE JepeBa. PeleHne 3a1ay Ha HaX0XKJIEHHE BEPOSITHOCTEH ¢

IMOMOIIIBIO ACPCBA Cﬂy‘laﬁHOFO OKCIICPUMCHTA, JUarpaMM Bﬁnepa.

IINIAHUPYEMBIE PE3YJIBTATDBI
JIMHHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yJbTaThl OCBOCHHMS ~ TMpOrpaMMbl  y4eOHOro  Kypca
«MaremaTrka» XapaKTepU3YIOTCS:

1) maTpuoTHYeCKoe BOCTIMTAHUE:

MPOSIBJIEHUEM HHTEpeca K TMPOIUIOMY MW  HACTOSIIEMY POCCUHCKOU
MaT€MaTHK{, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHMSIM  POCCUICKHX
MAaTEMAaTHKOB U POCCUMCKOM MAaTeMaTUYECKOM WIIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTKEHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJTHEHHUIO 00SI3aHHOCTEH Tpa)kJIaHWHA W peaTn3alldd ero
MpaB, TMPEJCTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYp I'PaKIaHCKOTO 00IllecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTHIO K OOCYXJEHUIO ITHUECKUX TPOOIIEM, CBSI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHHM HayKH, OCO3HAHHWEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy/10BOE BOCTIMTAHUE:



YCTAaHOBKOW Ha aKTUBHOE Y4YacTHUE B pPCEIICHUHM MPAKTHUYECKUX 3a7ad
MAaTeMaTU4YECKOW HAIIPaBICHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEMaTU4ECKOIO
o0Opa3oBaHus Ha MPOTSHKEHUHM BCEH JKU3HU Ui YCHEIIHOW MPOQeCcCHOHATBHON
JESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUYAIbHON TPAEKTOPUU 00pa30BaHUS M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY UM 3CTETUYECKOMY  BOCHPHUSATHIO
MaTEMaTUYEeCKUX OOBEKTOB, 3aJay, pEUIeHWH, pacCyXIECHWH, YMEHHIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHHUS:

OpPUEHTAallME B JIEATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
Npe/ICTaBIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
o0miecTBa, MOHMMaHUEM MaTEMaTHMYECKOM HayKd Kak c@epbl 4YeroBeUYeCKON
NEATEIIBHOCTH, JTAllOB €€ Pa3sBUTHUS U 3HAYMMOCTH JUIA Pa3BUTHs LMBWIM3ALUH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH U MATEMATUYECKOU KYJIbTYpPOH KaK CpPeICTBOM
[IO3HAHWS MHpA, OBIAJNCHUEM IIPOCTEUIIMMU HAaBBIKAMU MCCIIENOBATEIBCKON
NEeATEIIHOCTH;

6) ¢u3nyeckoe BocmUTaHHE, (POPMUPOBAHUE KYJILTYPbI 310POBbSI H
3MOLMOHAJIBHOIO0 0/1arONOJIy YU :

FOTOBHOCTBIO IPUMEHATH MAaTeMaTUYECKUE 3HAHUA B HMHTEpecax CBOErO
3I0pOBbSl, BEIEHHUS  3/J0pOBOro  obOpa3a KHU3HU  (3J0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHM M OTABIXa, peryispHas Qundeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro 4eJIoBeKa;

7) 3KOJI0THYEeCKOe BOCTINTAHUE:

OpHEHTALIMEN HA NPUMEHEHUE MATEMAaTUYECKUX 3HAHUW JUIA pelIeHus 3a71a4
B 00JIaCTU COXPAaHHOCTH OKpYXKAIOLIEH Cpenbl, IUIAaHUPOBAaHUS MOCTYIKOB H
OLICHKH MX BO3MOXHBIX IIOCIEACTBUM ISl OKPYXKAIOLIEH Cpeapl, OCO3ZHAHUEM

rJ100aJIBbHOTO XapakTepa SKOJOTMUYECKUX MPOOJIeM U MyTe UX pelieHus;



8) amanTanmusi K H3MEHAIOMUMCS YCJIOBHSAM CONMUAIBHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSX HEOMPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIICTEHTHOCTH Yepe3 MPAKTHUECKYIO IeATEIbHOCTh, B TOM YHCIIC
YMEHHE YYUTHCSA y JAPYTHX JIOACH, MpHOOpeTaTh B COBMECTHOH ICATEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OIBITA IPYTHUX;

HEOOXOJUMOCTRI0O B (OPMHPOBAHMM HOBBIX 3HAaHWWA, B TOM YHUCIC
(GbopMyIHpPOBATH HJICH, TIOHATHS, THIIOTE3bI 00 00BEKTaX U SBJICHUAX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JCQUIUTHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pPa3BUTHC;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYyallUl0, BOCIPHHHMATh
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOIIHMA KOHTPMEP, KOPPEKTUPOBATH
NPUHUMACMbIC PCIICHHUS W JCUCTBHUSA, (OPMYJIHpPOBAaTH M OICHWBATh PHUCKUA U
TOCJIeICTBUS, (HOPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATDI
IMo3naBaTe/ibHbIE YHHBEPCAJIBbHBIE YUeOHbIE TeHCTBHS
ba3zoBble 1oruyeckue AeicTBUA:

BBISIBIIATh U XapaKTEpU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYCCKHX
OOBEKTOB, TOHSATHH, OTHOIIECHUH MEXIy MOHATUSAMHU, (HOPMYINPOBATH
ONpe/IeTICHUs]  TMOHSTHW, YCTaHABIMBATH CYIIECTBCHHBIH  IpH3HAK
KJIaccuUKaIi, OCHOBAaHUS MJi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATH,  (HOPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEpUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE,
YCIIOBHEIE;

BBISIBJISTh ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeunss B (aKTaxX, MAHHBIX, HAOJIOJACHUSX W YTBEPKICHUSX,
mpemsiaraTh ~ KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U

MIPOTUBOPEUHIL;



JieNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

- pa3dupaTh MOKA3aTENIbCTBA MATEMATHYECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTHBHOIO), MPOBOAWTH CAMOCTOSTENHFHO HECIIOKHBIE J0Ka3aTelbCTBA
MaTeMaTU4ecKuX (DaKToOB, BBICTPAMBATh aAPTyMEHTAIMIO, TPUBOAHTH
IpUMepHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaATh cHoco0 pelmieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMPATh HambOoyee NOAXOASAIUNA C YUETOM
CaMOCTOSITETTLHO BBIZCIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue NelCTBUS:

UCTIOJIh30BaTh BOIMPOCHI KAaK HMCCIIEIOBATEIBCKUI MHCTPYMEHT ITO3HAHUS,
(GopMyTUpOBaTH BOMPOCHL, (PUKCUPYIOIIUE MPOTHBOpPEYHE, IMPOOIEMY,
CaMOCTOSITETTFHO YCTaHABIMBAaTh HMCKOMOE U JIaHHOE, (HOpPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH IO CAaMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECJIOMXHBIH
OKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBaHUE IO  YCTaHOBJICHHUIO
O0COOEHHOCTEW MaTeMaTU4ecKoro oOOBeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITEILHO (POPMYJIUPOBATH O0OOOIIECHHS M BBIBOJBI IO pe3yjIbTaTaM
IPOBEIEHHOTO HAOIOJCHUS, HCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIICHHIA,

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOLIECCa, a TaKKE BBIJBUIATH
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISIBJIATh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(GOPMAalLlUH, JAHHBIX,
HEOOXOAMMBIX JUJIsl pEILIeHHs 3a/1a4H;

BHIOMpATh, AaHAIM3UPOBATH, CHCTEMATHU3UPOBATHh W HWHTEPIPETUPOBATH

MH(pOpMALINIO Pa3IMUHBIX BUJOB U (POPM MpeCTaBICHHUS;



BbIOMpaTh (QopMy MpeACTaBICHHUS HHDOPMAUMU M WUIIOCTPUPOBATH
pellaemMble 3aJayd CXEMaMM, JuarpaMMaMH, HWHON rpapukod U HX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(MOpPMAIMU MO KPUTEPUAM, MPEITOKEHHBIM
y4uTEeIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKkaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe JeCTBUS:

BOCIPUHUMATH U (POPMYJIMPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUAMHU
U UeIsIMU OOLIEHUs, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY
3pEeHHs] B YCTHBIX M TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY
pelIeHus 3aja4l, KOMMEHTHUPOBATD MOJYYEHHBIN pe3yibTarT;

B X0/ie 0OCY>KJI€HUS 3a]1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYX AAaeMOU TEMBI,
npo0JIeMbl, peraeMoi 3a/1auu, BbICKA3bIBaTh UICH, HAIICJICHHBIE HA TIOUCK
pElIeHHs, COIMOCTaBIATh CBOM CYXIEHUA C CYXICHUSIMH APYTHUX
YYaCTHUKOB JHAJIora, OOHApPYKMBATh Pa3IMuMe U CXOJCTBO TO3MIINH, B
KOppeKTHOU (popme hopMyTUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

NPEJCTaBIsATh  pPE3yJAbTaThl  PEIICHUS 3aJ1aui, HKCIIEPUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa,  CaMOCTOSITENbHO  BBIOMpAaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U MCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON U MHAUBUAYAIbHOM
paboTHI MPHU PEIICHUN YIeOHBIX MaTeMaTHICCKUX 3a/aY;

NPUHUMATDH LI€JIb COBMECTHOW JNIE€SITENbHOCTH, IMJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, pacmpelneisTb BUABI pabOT, J10TOBapUBATHCA,
00CyXIaTh IPOIIECC U PE3YNIbTAT pabOThI, 0000IIaTh MHCHHSI HECKOIBKHX
JIFO/ICH;

y4acTBOBaTh B TPYyMIoOBBIX (opmax paboTel (oOCykneHus, oOMEH
MHEHMSIMU, MO3TOBBIE€ IITYPMbl W JPYTHE), BBIIOJHITH CBOK 4YacTb
paboThl M KOOPAUHUPOBATH CBOM JACHCTBUS C IPYTUMU YICHAMH KOMaH/IbI,
OLICHMBAaTh KA4e€CTBO CBOETO BKJIaJla B OOIIMA MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHHKAMH B3aUMOJECHCTBUSI.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, JITOPUTM PELIEHUs 3ajauyd (WId €ro
4acTh), BBIOUpATh CIOCOO pelIeHUsi ¢ Y4ETOM HMEIOIIUXCSI PECYypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJbHbIM HHTEJJIEKT:

BJIa/IETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLEcca U pe3yibTaTa
peleHns MaTeEMaTHIECKOM 3a/1auu;

IPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 33a/1a4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIBHOCTH MOCTABJICHHOW LENH U
YCIIOBUSAM, OOBSICHATH MPUYUHBI JTOCTHKCHUS WM HEJOCTHXKEHUS IIENH,
HaXOAUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

K xoniy oOydenust B 8 kjacce 00y4aromIMiicss OMYyYUT CIEeAYIOUIUe MpeaMETHbIC
pPE3YIBTATHI:

AureOpa

Yucna u eviuucnenus

Hcnonp30BaTh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JI€MCTBUTEIBHBIX YHCEI
JUTSI CPABHEHMSI, OKPYTJICHUS U BBIUYMCICHUM, M300pakaTh EWCTBUTEIbHBIC YHCIIA
TOYKAMH Ha KOOPAMHATHOW mpsaAMou. [IpuMeHsTh TOHSITHE apupMETHIECKOTO
KBaJpaTHOrO KOpPHS, HAaxXOIWThb KBAaJApaTHbIE KOPHU, WCIIOIB3Yys IIpH
HEOOXOIMMOCTH  KaJIbKYJISITOP, BBHIMONHATH  MPEOOpa3oBaHUSI  BHIPAKEHUH,
coAepKalMX KBaJpaTHbIE KOPHH, MCIIOJb3ysl CBOMCTBAa KOpHEHW. lcronp3oBath
3amMuCcy OOJBIIMX M MaJIbIX YHCENl ¢ MOMOIIbIO AECATUYHBIX APOoOEH U cTeneHen
yucna 10.

Aneebpauueckue 8blpasxiceHus



[IpuMeHsSTh OHSATHE CTETNIEHU C LETBIM MTOKa3aTeIeM, BBITIOIHATh TPeoOpa3oBaHus
BBIPQKCHUHN, COJEpKAIIMX CTENEHW C IEeIbIM IOKa3aTreyleM. BhIonHATH
TOXJIECTBEHHbIC MPEOOPA30BaAHUSI PAIIMOHAIBHBIX BBIPAXKEHUN Ha OCHOBE MPaBUII
JNEUCTBUM HaJ MHOTOWIeHAaMHU M airedpamdeckumu ApoOsmu. PackiaasiBaTh
KBaJIPAaTHBIN TpEXWIEH Ha MHOXUTENH. [IpuMeHsaTs npeoOpa3oBaHus BhIpaXKEHUN
ISl pELICHUs Pa3IUYyHBIX 33a7a4 U3 MATEMAaTHKH, CMEXHBIX MPEAMETOB, W3
peabHON IPaAKTUKHU.

Ypaenenusa u nepasencmea

Pemiate nuHEHBIE, KBaJpaTHbIE YpPAaBHEHUS M PALUOHAIbHBIE YpaBHEHUS,
CBOJAIIMECS K HHUM, CHCTEMbl JBYX YPaBHEHHH C JBYMS [E€PEMECHHBIMHU.
[TpoBOAUTE TPOCTENIIINE UCCIIEIOBAHUS YPABHEHHI U CUCTEM YPaBHEHU, B

TOM YHCJIE C IPUMEHEHNEM rpadUuecKuX NpeacTaBIeHU (yCTaHABIMBATh, UMEET
JI ypaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHUS, €CIM UMEET, TO CKOJIBKO, U
npoyee). [lepexoauTh OT cioBeCHOM POPMYIUPOBKH 3a7auu K €€ anredpanyeckomn
MOJEIM C IIOMOLIBK) COCTABJICHUS YPAaBHEHUsS WM CUCTEMbl YypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJ[a4y ITOJIyYEHHbIN pe3yJIbTarT.
IIprMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB MUl CPAaBHEHUS, OLICHKH, PELIaTh
JIMHEWHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOM W WX CHUCTEMBI, JaBaTh
rpauyuecky0 WUIIOCTPALMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

Qyuxyuu

[lornmaTe W UCMONB30BaTh (PYHKIMOHAIHHBIC TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS ), ONIPEACIIATh 3HaUeHUEe (DYHKIIMH 110 3HAYCHUIO
aprymMeHTa, ompeneisaTh cBodcTBa ¢GyHKIMU mo e€ rpaduxy. Ctpouth rpaduxu
dNeMeHTapHbIX QyHKIMIA Buaa: Yy = K/X, Y = X2, ¥ = x3,y = [x|, y = Vx, onucsiBats
CBOMCTBA YHCIIOBOM (PYHKIINH 110 €€ rpaduKy.

I'eomerpusn

Pacno3znaBath OCHOBHBIE BHUJIbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBI, MOJIb30BATHCA
WX CBOMCTBAaMH NpPHU PELNICHHMM TI'E€OMETpHYECKHX 3aaad. [IpumeHaATs cBoMCTBa

TOYKHU MEPECEUCHUS] MEJIMaH TPEYrobHUKA (LIEHTPa MAcC) B PEILICHUH 3a]1ay.



Brnaners moHsATHEM CpeqHEN JIMHUM TPEYTOJbHHUKA W TpalelWH, IPUMEHATh HX
CBOWCTBA IIpU PELICHUU reoMeTpudeckux 3anad. [lomb3oBareca TeopeMmont Paneca
1 TEOPEMOU O MPONOPLHOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJISI PEIICHUS
MpakTU4YecKux 3aaad. [I[pumMeHsTh npu3Haku Mogo0us TPEYroJbHUKOB B PELUICHUU
reomerpuueckux 3anad. llomb3oBatbes Teopemoil [ludaropa nana pemenus
FEOMETPUYECKUX M NpakTHUYeCKuX 3amad. CTpOuTh MAaTeMaTHYECKYyX0 MOJEIb B
NpPaKTUYECKUX 3a7adyaX, CaMOCTOSITEIbHO JeNaTb 4YEPTEX U HAXOIUTh
COOTBETCTBYIOIIME JJIMHBI. BiajgeTe NOHATHAMHU CHUHYCa, KOCUHyCa M TaHIE€HCa
OCTpPOr0 yria NpsIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU HOHATUSMU
JUISl PEILIEHUS TPAKTUYECKUX 3a/1a4.

Boruucnars (pa3nuyHbIMU CIOco0aMM) TUIOMIAL TPEYTOJIbHUKA U TIJIOIIATU
MHOTOYTOJIbHBIX ~ QUryp (mosib3ysich, TIJ€ HEOOXOJUMO, KaJIbKyJISITOPOM).
[IpuMeHATh MOTyYEHHBbIE YMEHHUS B NIPAKTHYECKUX 3a/Jadax. BruageTe noHATHsIMU
BIIMCAHHOTO U LIEHTPAJIBHOIO yIJla, UCIIOJIB30BAaTh TEOPEMBI O BIMCAHHBIX YIVIAX,
yriaax Mexay XopAamu (CeKyIMMHU) M yIJIe MEXAy KacaTeJIbHOW M XOpJOoH mpu
pEelIeHMM  IEeOMETPUYECKMX  3aJad.  Brnaxerp  NMOHATHEM  ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA, MPUMEHATh CBOWCTBA ONMCAHHOIO YETHIPEXYTOJIBHUKA IIPU
pELIeHUH 3a4ad.

[IpuMeHATE MONy4YEHHBIE 3HAaHHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENN JJIS 3a/1a4 PEAIbHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS
C TpPUMEHEHHEM TMOA00US U TPUTOHOMETPUHU (MOIB3YSICh, TAe HEOOXOAUMO,
KaJIbKYJATOPOM).

BeposiTHOCTH M CTATHCTUKA

W3Bnekath U npeoOpa3oBeIBaTh HHPOPMALUIO, MPEACTABICHHYIO B BHUE TaOJMIL,
auarpamMM, TpaduKOB, TNPEACTABIATh JaHHbIE B BUAEC TaONWL, IUarpamu,
rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTHYECKUX TOKa3aTelei: CpeaHuX
3HAYEHU U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHJAPTHOE OTKJIIOHEHUE).

HaxoauTe 9acTOTHI YMCIOBBIX 3HAUEHUH U YaCTOTEI COOBITHH, B TOM YHCJIE



Mo pe3yibTaTaM U3MepeHui u HaOmofeHui. HaxoauTh BEpOSITHOCTH CIy4ailHBIX
COOBITUI B OMBITaX, 3HAs BEPOSITHOCTH DJIEMEHTapHBIX COOBITUN, B TOM YHUCIIC B
OMBITaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpaduueckre MOJEIH: IEPEBO CIIy4aiiHOrO 3KCIIEPUMEHTA,
auarpaMmbl Junepa, uucioBasd mnpsamasd. OnepupoBaTh MOHATHUSMHU: MHOXKECTBO,
MOJAMHOKECTBO, BBIMOJHATL OMNEpallMd  HAJl MHOXKECTBAaMU: OO0BEIUHEHUE,
IIEpECEUYCHUE, JONOJHEHUE, IEPEUUCIATh JJIEMEHTbl MHOXECTB, IPUMEHATH
cBOMcTBa MHOXKeCTB. Vcmonb3oBaTh rpaduueckoe MpeACTaBICHUE MHOXKECTB U
CBSI3€d MEXKJY HUMM Ui ONMCAaHUs NPOLECCOB M SIBJICHHUM, B TOM YHCIE IIPHU
pelieHnu 3a1a4 U3 JIPyrux yueOHbIX MPEeIMETOB U KYPCOB.

TEMATHYECKOE INTAHUPOBAHUE

Ne i/ Ha3zBanue pa3zagena Koua —Bo
4acoB
1 Hucna u Beruncnenus. KBagpataeie KOpHU 15
2 Uucna u Berunciienns. CTeneHs ¢ UebIM MOKa3aTelieM 7
3 AnreOpandeckue BoipakeHus. KBaapatHelii TpéxuiieH 5
4 AnreGpandeckue BblpakeHus. Anredpandeckas 1poob 15
5 VYpaBHeHus U HepaBeHCTBA. KBajpaTHele ypaBHEHUS 15
6 VYpaBHeHnus u HepaBeHCTBA. CUCTEMbI ypaBHEHUN 13
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12
8 OyHKIUU. OCHOBHBIC TOHATHS 5
9 Oynkuun. YuciaoBbie GyHKINU 9
10 | [loBTOpeHnue u 0000IICHNE 6
I'EOMETPHSI. YeTblpéXyronbHuKn 12
11
12 I'EOMETPHS. Teopema @aneca u Teopema o
MIPOMNOPILHUOHATIBHBIX OTPE3KaX, MOA00HbIE 15
TPEYrOJIbHUKHU




13

I'EOMETPUAL. ITnomans. Haxoxaenue riomane

TPEYrOJILHUKOB U MHOTOYTOJIbHBIX (uryp. [lnomaau 14

MOJ00HBIX (UTYyp
14 | TEOMETPUA. Teopema ITudaropa u nayana

TPUTOHOMETPUU 10
15 | T'EOMETPUA. Vbl B okpy)HOCTH. BrincanHble u

OMMCaHHbIE YeThIpEXyToabHUKU. KacaTenbHble K 13

okpyxkHocTu. Kacanue okpyxHocTen
16 | TEOMETPUSL. [loBTOpenue, o600IIeHuE 3HaHUI 4
17 | BUC. IloBTOopenue kypca 7 kiacca 4
18 BUC. OnucarenpHast craTucTHKa. PaccenBanue JaHHBIX 4
19 | BUC. MHoxecTtBa 4
20 | BUC. BeposiTHOCTB ClTy4aifHOT'O COOBITHSA 6
21 | BUC. Benenue B Teoputo rpadon 4
22 | BUC. Cnyuaiiabie coOObITHS 8
23 BUC. O6o61enune, cucreMaTu3anys 3HaHUN 4
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