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INOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBISI€TCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHus: OHa OOECIEYMBAECT W3YYEHUE JAPYTUX JUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO0, TaK ¥ TyMaHUTApHOTO IIMKIIOB, €€ OCBOCHHUE
HEOOXOJMMO IS TIPOJOJKEHUST 00pa30BaHWA U B TIOBCEIHEBHOW IKU3HH.
Pa3Butne y oOydaronmuxcss HayYHBIX MPEICTABICHHA O TPOUCXOXKICHUU U
CYIITHOCTH anredpandecknx abCTpakinid, Criocobe OTpakKeHUs MaTeMaTHIeCKON
HAYKOW SIBJICHUH W MPOIIECCOB B MPUPOJIC M OOIIECTBE, POJIM MAaTEeMAaTHIECKOTO
MOJIETUPOBAHMSI B HAy4yHOM TIO3HAHMM M B MPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHUIO  HAYYHOTO  MHPOBO33PEHHS U  Ka4yeCTB  MBIIUICHHS,
HEOOXOJUMBIX Il afanTallid B COBPEMEHHOM LIM(PPOBOM  OOIIECTBE.
N3ydenue anreOpsl oOecriednBaeT pa3BUTHE YMEHUs HaOI0/1aTh, CPAaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTU
apryMeHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS M BBIBOABI, (POPMYIHPOBATH
yrBepxkaeHUsA. OCBOCHHE Kypca anreOphl 00eclednBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJIEHUS OOYYaroONIMXCA: OHU MCIOJIBb3YIOT JEAYKTHUBHBIE W WHAYKTUBHBIC
paccyxaeHusi, 0000IIeHNE U KOHKPETU3allnio, abCTparupoBaHUE U aHAJIOTHUIO.
OOyueHnne anrebpe mpeanoyiaraeT 3HAYUTEIbHBIM O0BEM CaMOCTOSTEIBLHOM
JESITeTFHOCTH O00YJarolMXCsl, MOITOMY CaMOCTOSATENIhbHOE peIIeHue 3aaady
SBIIICTCS peaiu3alueii JeITeNbHOCTHOTO IPUHITUTIA 00 YICHHSI.

B crpykType mporpammbl ydeOHOTOo Kypca «Anredpa» Uisi OCHOBHOTO
obmiero  oOpa3oBaHHS OCHOBHOE MECTO 3aHMMAIOT  COJAEp)KaTeIhbHO-
MeTOnUYecKkre JuHUU: «Yucna W BBIYHCICHUS», «AnreOpandecKkue
BBIpAXKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuuu». Kaxnas u3 3TuX
COJIEPIKATENIbHO-METOIMYECKUX JIMHUM pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIeT
M3y4deHUs Kypca, B3aUMOJICUCTBYS C APYTHMU €ro JHHUSAMU. B xome nzydenus
y4eOHOrOo Kypca OOy4arolmuUMcsl MPUXOAUTCS JIOTUYECKU PacCyXAaTh,
HCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 3THM B mporpaMmy
yuyeOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPhIE OCHOBBI  JIOTHKH,
IPEJICTaBIIEHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTEeMaTHYECKOTO 00pa30BaHUs
M CHOCOOCTBYIOIIME OBIAACHUIO OOYUYAIONIUMHUCS OCHOB YHHBEPCAJIHHOTO
MaTeMaTu4eckoro s3bika. CojepKaTenbHOW M CTPYKTYPHOH OCOOEHHOCTHIO
y4eOHOT0 Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBIA XapaKTep.

Conepxanue nuHUM «Yucina U BBIYUCICHUS» CIYKUT OCHOBOM JJis
JTANMbHEUIIET0  W3YYCHWS  MaTeMaTHKH, CIOCOOCTBYET  pPa3BUTHIO Y
OoOyJaroImmXcs  JOTHYECKOTO  MBIIUICHUSA,  (OPMHPOBAHUIO  YMEHUS
MIOJIL30BAThCS ATOPUTMAMH, a TaK)KE MPUOOPETEHUIO MPAKTUUECKUX HABHIKOB,



HEOOXOJUMBIX [IJI1 TIOBCEAHEBHOM >KU3HU. Pa3BUTHE MOHATHS O YHCIE Ha
YpPOBHE OCHOBHOT'O OOIIEro OO0pa3oBaHUsi CBSI3aHO C palMOHAIBLHBIMU U
UppAlMOHAIILHBIMUA ~ 4YHClIaMd,  (OPMUPOBAHMEM  MPEACTABICHUA O
JIEUCTBUTEIHPHOM YHCIE. 3aBEpIICHNE OCBOCHUS YHMCIIOBOM JIMHUU OTHECEHO K
cpenHemy o01ieMy 00pa3oBaHUIO.

Copepxanue JAByX anreOpanyeckux JHHUNA — «Ajdredpanyeckue
BBIPKCHUS» U «YPaBHCHHSI M HEPABEHCTBA» CITOCOOCTBYET (DOPMHUPOBAHUIO Y
OOydJaromMXcsd MaTeMaTUYeCKOro ammapara, HEOOXOJUMOTO IS PEIICHHUS
3alad4 MaTeMaTHUKH, CMEXHBIX TPEIMETOB M MPAKTHKO-OPUECHTUPOBAHHBIX
3amady. Ha ypoBHe oOCHOBHOro o0miero oOpa3oBaHUsi Y4EOHBIA MaTepuan
TPYNIUPYETCS BOKPYT PAllMOHAIBHBIX BBIpAKEHHH. Anredpa JeMOHCTPUPYET
3HAYECHHUE MATEeMAaTHKU KaK s3bIKa JJIsi TOCTPOCHUS] MAaTEMAaTUYECKUX MOJIETIeH,
OMMCaHUS MPOLIECCOB U SIBICHUHN peanbHOro mupa. B 3amaun oOydenus anredpe
BXOJSIT TaKXke JajlbHEilllee pa3BUTHE AJITOPUTMUYECKOTO  MBIILJICHUS,
HEO0OXOJJMMOT'0, B YaCTHOCTH, JIJII OCBOEHUSI Kypca UHPOPMATUKH, U OBJIAJICHUE
HaBBIKAMH JICTyKTUBHBIX paccyxkiaeHui. [IpeoOpa3oBanue CHMBONBHBIX (hopM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXEHUs, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepkanue  (QyHKIIMOHAIbHO-TpaUUECKOH JMHUM  HAIEJICHO Ha
noJiyueHue OOYYarOMIMMUCSA 3HaHUW O (PYHKOMSIX KaKk  BaKHEHIIen
MaTEeMaTUYECKON MOJENH JUIsi OMHCAaHUS M HCCIICIOBAaHUS Pa3HOOOPa3HBIX
IPOIECCOB W SIBJICHWUH B Tipupojae U obmiectBe. M3ydenme wmarepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS YMEHHS HCIOJIL30BaTh Pa3IMUHbBIC
BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMUYECKHE,
rpaduueckre, BHOCUT BKJIAJL B (GOPMUPOBAHUE TMPEACTABICHUN O POJIH
MaTE€MaTUKHU B Pa3BUTUU UBUIU3ALNUA U KYJIbTYpPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaercss Y4eOHBIN Kypc
«AnreOpay, KOTOPBIA BKJIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieiibl COACPHKAHUS:
«YUucna u BBIYUCICHUS», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUS U
HEPABEHCTBAY, «DyHKIIUN.

Ha usydenue yueOHOro kypca «Amnrebpa» orBogutcs 306 yacoB: B 7
kiacce — 102 gaca (3 gaca B Henemo), B 8 kinacce — 102 gaca (3 gaca B HE/IEINIO),
B 9 KJlacce — 102 yaca (3 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa 1 BIYMCICHUS

Jpobu 0OBIKHOBEHHBIC M JECATUYHBIE, TIEPEX0 OT OAHOU (OPMBI 3aITUCH
npobeit k apyroil. IloHsaTHe palmoHAIBLHOIO YHCJA, 3alUCh, CpPaBHEHMUE,
YIOPSAOYMBAHUE PAIMOHAIBHBIX YHCENl. ApudMeTHYecKue JEUCTBUS C
pauvoOHaIbHBIMU YHucIaMU. PemieHne 3amad u3 pealbHOW MPAaKTUKH HA YacTH,
Ha Jpo0H.

CreneHb C¢ HaTypalbHBIM IOKa3aTeJeM: OmpeaeseHue, npeoOpazoBaHUe
BBIPQXEHUN HA OCHOBE ONpENENICHUs, 3aluch OONbIIMX uucen. [IponeHTsl,
3aIllKCh MPOLEHTOB B BUE APOOU U ApoOU B BHJE MPOLEHTOB. Tpu OCHOBHBIC
3a/1a4M Ha OPOLEHTHI, PEIICHUE 3a]1a4 U3 peajbHON MPAKTUKHU.

[IpuMeHeHne TPU3HAKOB JEIMMOCTH, pAa3JIOKEHUE HA MHOXHUTEIU
HaTypaJIbHBIX YHCEIL.

PeanpHbie  3aBUCMMOCTHM, B TOM 4HCle TpsMas U oOpaTHas
MIPONOPLIMOH AJILHOCTH.

Anre0panvecKkue BbIPasKeHUsI

IlepemeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAXKECHUS C  [EPEMEHHOM.
JlonmyctuMble 3HaueHUsl TepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY
BeIMUYMHAMU B Buje Gopmynbl. Beraucnenus mo gopmynam. I[peobpazoBanue
OYKBEHHBIX BBIPOKCHUHN, TOXKJIECTBEHHO paBHbIC BBIPpAKEHUs, IpaBUIia
npeoOpa3oBaHUsl CyMM U TPOW3BEJCHUMN, TMpaBUiia PACKPBITHS CKOOOK W
IPUBEACHUS TTOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHbBIM MIOKA3aTEIEM.

Opnounensl W MHorowieHol. (CreneHb MHorousjieHa. CloxeHue,
BBIYMTAHNE, YMHOKEHHE MHOTOWICHOB. POPMYJIbl COKPAILIEHHOTO YMHOKEHHUS:
KBaJgpar CyMMbl M KBaapar pasHocth. @Dopmyna pa3sHOCTH KBaIpaToB.
Pa3noxxeHne MHOrOWIEHOB HA MHOMXKHUTEIIH.

YpaBHeHUsl 1 HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IMpaBWia NpeoOpa3oBaHUsl YpaBHEHHS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OOHOW IEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOTO
YpaBHEHUSI, pEUICHUE JHMHEHHbIX ypaBHeHUW. (CoCTaBlIeHHE YpPaBHEHUH IO
YCIJIOBHIO 3a/1a4l. Penienne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPAaBHEHU .

JluneitHoe ypaBHEHHE C JIByMsl NE€peMeHHbIMH U ero rpaduk. Cucrema
JIBYX JIMHEHMHBIX YpaBHEHHW C JBYMs IIepeMEHHbIMHU. PemieHue cucrem



YpaBHEHHUI CIOCOOOM TOJICTAaHOBKH. [IpuMephl pelieHus TEKCTOBBIX 3a/ad C
ITIOMOIIBIO CUCTEM YPAaBHEHUH.

DOyHKUIMHA

Koopaunara Toukn Ha npsmou. HucimoBble NpoMexyTku. PaccrosHue
MEXKIy IBYMsI TOUKaMHA KOOPAUHATHOM MPSAMOM.

[IpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. AGciucca 1 opauHaTa
TOYKH Ha KOOPAWHATHOW TUTOCKOCTH. IIpmmepbl TpadukoB, 3aJaHHBIX
dopmynamu. Urenne rpadukoB peanbHbIX 3aBUcUMOcTed. [lonarue dyHKIuN.
I'padpux ¢ynxmuu. CsoiictBa (ynkmuit. Jlunelinas ¢yaknus, e€ rpaduxk.
I'paduk ynknum y = [x|. I'paduueckoe perieHrne JUHEHHBIX ypaBHEHUU U

CUCTEM JIMHEWHBIX YPaBHEHUM.
8 KUIIACC

Yucaa 1 BIYMCICHUS

KBanmpatueiii kopenp u3 umcna. [lonsatue 00 HppanroOHAIBHOM YHUCIHE.
JlecaTuunbie MPUOITNKEHUS VPpPALMOHAJIbHBIX YHUCEll. CaoiicTBa
apuPMETHYECKUX KBAJPATHBIX KOpPHEH M MX NMPUMEHEHHE K MpeoOpa3oBaHUIO
YHCJIOBBIX BBIPAXKECHUHN Y BBIUMCIEHUSIM. [[€ICTBUTENBHBIE YHCIIA.

Crenenp ¢ nensIM nokazareneM M e€ cpoiicTBa. CTaHmapTHas 3amuch
Yyuca.

Anre0Opanyeckue BhIpaKeHUIAJATreOpanyecKkue BbIpaskeHust

KBagparHelii TpE€XuseH, pas3jJoKEHUE KBAAPATHOTO TPEXWIECHA Ha
MHOKHTENH.

AnrebOpandeckast apo0b. OCHOBHOE CBOWCTBO anreOpanveckoil ApoOw.
CnoxxeHue, BBIYUTAHUE, YMHOXEHUE, JEJIeHHE anreOpanvyeckux ApoOei.
PanmonanbHbie BIpaXXeHHs U UX MPeoOpa30oBaHHUE.

YpaBHEHMS U HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO YpPaBHEHUS.
Teopema Buera. PemeHne ypaBHEHUM, CBOISIIMXCS K JIMHEMHBIM U
KkBaapaTHbIM. [IpocTeiime 1poOHO-pallMOHaIbHbBIE YPAaBHEHUS.

['paduyeckass uHTEprpeTans ypaBHEHUW C ABYMS MEPEMEHHBIMU WU
CHUCTEM JIMHEMHBIX YPABHEHUM C JAByMs IIepeMEHHbIMU. I[IpuMepbl perieHus
CHUCTEM HEJIMHEMHBIX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

Perienrie TEKCTOBBIX 3aj1a4 alreOpandeckum CriocoOoM.

UucnoBble HEpaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OIHOM
nepeMeHHOM. PaBHOCHIIBHOCTh HEpPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOM
nepeMeHHON. CUCTEMBI TMHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.



OyHKIMNPYHKINH

[Tonsatue ¢ynkunu. OOnacTh ONPENENICHHUS M MHOXECTBO 3HAUEHUH
¢bynkimu. CriocoObl 3aanus (PyHKIIHA.

I'padux Pynkiuu. YUrenune cBoiictB pyHkumMu no e€ rpaduky. [Ipumepsl
rpaukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIIECCHI.

OyHKUMK, ONUCHIBAIOIIME MPSAMYIO M OOpaTHYIO MPONOPLHOHAIbHbIE

3aBrcHMocTH, X rpaduku. Pyekimm y = x2, y = x3, y = \x, y=|x|.
['paduueckoe pelieHre ypaBHEHUN U CUCTEM YpaBHEHUM.
9 KIIACC

Yucsia ¥ BBIYMCTICHUA

PannonanpHple  4YMclla, HPPALMOHAIBHBIE  YHUCJA, KOHEYHBIE W
OEeCKOHEYHBIE JeCATUYHBIE JpoOu. MHOXECTBO JEHCTBUTEIBHBIX UHCET,
JNEUCTBUTEIbHBIE YHCIA KaK OECKOHEUHBIE JAecATUYHbIE Jpodu. Bianmuo
OTHO3HAYHOE COOTBETCTBHE MEKJIY MHOYKECTBOM JICUCTBUTEIBHBIX YHCEN H
KOOPAMHATHOM IIPSIMOM.

CpaBHeHHME [EUCTBUTENBHBIX YHCEN, apu(pMeTHUYecKue MAeHCTBUS C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYKAIOLIErO0 MUPA, JJIUTEIBHOCTh IPOILIECCOB B
OKPYKarOIIEM MUPE.

[IpnOmuxEHHOe  3HAUYEHHWE  BEIMYMHBL, TOYHOCTb  MPUOIMIKEHHUS.
Oxpyrnenue uncen. [Ipukuaka u oLieHKa pe3yibTaToOB BIYMCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIunelninoe ypaBHeHue. Penmienue ypaBHEHUN, CBOAAIINUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune  ypaBHEHM, CBOASAIIMXCA K
KBaJparHelM. bukBaapatHoe ypaBHeHue. Ilpumepsl pemeHus ypaBHEHUU
TPETHEN U YETBEPTOM CTENEHEN PA3I0KEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-paliMoHaNbHBIX ypaBHEHMH. PelieHre TeKCTOBBIX 3a/1a4
anreOpandecKkuM METOIOM.

VYpaBHeHUE ¢ AByMs IIEpEMEHHBIMU U €ro rpaduk. Pemenue cucrem aByx
JUHEUHBIX ypaBHEHUW C [JBYMs II€pEMEHHBIMHU. PelieHne cucreM AByX
YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a JpPyroe — BTOPOM CTEIICHM.
I'padmueckas nHTEpHpETALUS CUCTEMBI YPAaBHEHHUH C JBYMsI IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3aj1a4 alreOpandeckum CrocoOOoM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemienne TMHENHBIX HEPABEHCTB C OJHOW NEpEMEHHOM. Pemenne cucrem
JMHEWHBIX HEPAaBEHCTB C OJIHOM mnepemMeHHOM. KBaapaTHble HEpaBEeHCTBaA.



I'padmueckass mHTEpIpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKINH

KBagparuunas ¢yukius, e€ rpadguk u cpoiicrBa. [lapabona, koopauHaThI
BEPILIUHBI Tapa0oJIbl, OCb CHMMETPUHU MapadOoJIbI.

I'padukn byrxmmit: v =kx, y=kx + b, y=k/x, y=x3, y=Vx, y=[x| , u
UX CBOMCTBA.

YucnoBsle MnociaenoBaTeIbHOCTUUHCI0BbIE IMOCHEA0BATEIbHOCTH U
nporpeccuu

[ToHsATHE YMCIOBOW MOCNENOBATENBHOCTH. 3aJaHUE MOCIIEI0BATEIBHOCTH
peKyppeHTHOM dhopmyIion u GopMysoil n-ro djieHa.

Apudmernueckas U reomeTpudeckas mnporpeccuu. @opmysbl n-ro 4yjeHa
apu(MeTUIECKON U TEOMETPUIECKON MPOrPECCUil, CYMMBI MEPBBIX 71 UJICHOB.

N3o0pakenne 4jaeHOB apu(METHYECKON U TeOMETPUUYECKON MpOrpeccuit
TOYKaMH Ha KOOPJAWHATHOW IUIOCKOCTH. JINHEMHBIN U SKCITOHEHIMAIBHBIN POCT.
CnoxHbie ITPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Ppe3yJbTaTbl OCBOEHUS MPOrpaMMbl Y4eOHOro Kypca
«Anrebdpa» XapakTepHU3yIOTCs:

1) maTtpuoTru4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpEca K NPOLUIOMY M HACTOALIEMY POCCHUCKOU
MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K JOCTHKEHHUSAM POCCHUCKHAX
MaTeMaTUKOB U POCCUICKONM MATEMaTUYECKOW IIKOJIbI, K UCIIOJIb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKax M MPUKIAAHbBIX cepax;

2) rpa:kIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOS3aHHOCTEH TpakJaHWHA M peau3alluu
€ro mpas, MPEICTaBICHUEM O MAaTEMaTHYECKHMX OCHOBaxX ()YHKIMOHHPOBAHUS
pa3MYHBIX  CTPYKTYp, SBJIEHUH, MpOLEAYp TpakJaHCKOTO 0OIecTBa
(Hanpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ITHUYECKUX
npoOJieM, CBSI3aHHBIX C MPAKTHUECKUM NPUMEHEHUEM JOCTHKEHUN HayKH,
OCO3HAHHEM BA)XHOCTH MOPAIbHO-3TUYECKUX MPHUHUMUIIOB B JIEATEIBHOCTH
Y4EHOTIO;

3) Tpya0BO€E BOCHIUTAHUE:

YCTAHOBKOW Ha AaKTHMBHOE YYacCTHE€ B PEIICHWHM NPAKTUYECKHX 3aaad
MaTeMaTU4ECKOM HaIIPaBICHHOCTH, OCO3HAHUEM BAaXHOCTU MAaTEMAaTHUYECKOIO
o0pa30oBaHUsl HA MPOTSHKEHUM BCEH MKU3HM ISl YCIEUTHOM MpodeccuoHanbHOU
JESITeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBHIOOPOM H
IIOCTPOECHUEM HHJHMBUAYAJIbHOM TpPACKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB € Y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTreTM4YecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K HMOIIMOHAIILHOMY M 3CTETUYECKOMY BOCHPUSITHIO
MaTeMaTHUYeCKNX OOBEKTOB, 3aJlay, PELICHUM, PACCYKICHHUI, YMEHUIO BUAEThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr O NMO3HAHUSA:

OpUEHTAIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEJCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKA, IPUPOIbI
U 0o0I1IecTBa, MOHUMAHUEM MATEMAaTUYECKONM HAyKH KakK Cepbl UeT0BEYECKON
NEATEIIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH IS Pa3BUTHS LUBUIN3ALINH,
OBJQJCHUEM SI3bIKOM MATEMaTUKA M MATEMaTHUYECKOM KYyJIbTYpOU Kak



CPEICTBOM TIO3HAHHWS MHUpA, OBJAJCHHEM NPOCTEUIIMMU  HaBbIKAMU
HCCIIEIOBATENBCKOM JIEATENBHOCTH;

6) pusuyeckoe BocmuTaHue, (pOpMHPOBAHNE KYJIbTYPbI 310POBbS H
3MOIMOHATBHOr0 0J1arONmoJIyqus:

TOTOBHOCTHIO MPUMEHSTh MaTeMaTUYeCKUE 3HAHUS B MHTEpPEcax CBOETrO
3I0pOBbsl, BEIEHUS 3I0pOBOTO 0O0pa3a JKU3HU (370pOBOE TMHUTAHUE,
cOQTaHCUPOBAHHBIN PEKUM 3aHITHUH W OTHbIXa, peryasipHas Qu3ndecKas
AKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCUU, MPU3ZHAHHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4YeIoBeKa;

7) 3K0JIOrn4ecKoe BOCIIUTAHME:

OpUEHTAllMENl HAa NPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM ISl peleHUs
3aJ1a4 B 00JIaCTU COXPAHHOCTH OKPYKAIOIIEH Cpejibl, IJIAHUPOBAHUS MOCTYIKOB
Y OLICHKH UX BO3MOXHBIX MOCJIEACTBUM JUIsl OKPYXKAIOIIEH Cpeibl, OCOZBHAHUEM
rJI00AILHOTO XapaKTepa SKOJOTUYECKUX TTPOOJIeM U MyTel UX pelIeHus;

8) amanTranma K M3MEHAIOIUMCH YCJIOBHSIM COUUAJIBHOH M
NPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICCTBUSAM B YCIIOBHSIX HEOINPENEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTHUYECKYIO NESITEIbHOCTh, B TOM
YUCJIE YMEHUE YUYUThCA Y JPYrux JIIOjAe, mnpuoOperaTb B COBMECTHOM
NEeATETbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONBITA JPYTUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHWMU HOBBIX 3HAHHWH, B TOM YHCIIEC
dbopMynHpoOBaTh HIICU, TOHATUS, TUMOTE3bI 00 OOBEKTaX M SIBJICHUSAX, B TOM
YUCJIe paHee HEU3BECTHBIX, OCO3HABATh ACPUUUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIaHUPOBAaTh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYyallUl0, BOCHPUHUMATH
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOLIUMN KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBIE PEIIeHUsT U JACHCTBUA, (HOPMYIMPOBATH U OIEHUBATH PUCKHU U
nocneACTBUSA, HOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

IlosHaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

ba3oBble Joruueckue AeMcTBUA:

e BBISABJIATH u XapaKTEepU30BaTh CYILIECTBEHHBIE MPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TOHSTHI, OTHOIICHUNH MEXIy TTOHSITUSIMH,
dhopMyIHUpoBaThH oTpe/eNIeHUs MIOHSTUH, yCTaHaBJIUBATh
CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS MJis1 0000IICHUS
Y CPaBHEHMS, KpUTEPUHU MMPOBOJUMOIO aHAIIN3A;



e BOCIpUHUMATh, (opMynIHpoBaTh U NPeoOpPa3OBBIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIATENIbHBIE, €IUHUYHBIC, YaCTHbIE U OOIIHE,
YCIJIOBHBIE;

e BBIABIATH MAaTEMAaTHUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBA3UM U
npoTuBOpeursi B (hakTax, JAHHBIX, HAOIIOAEHUSX U YTBEPXKICHUSX,
IpeaiaraTb  KpUTEpUM 711 BBIABJICHMS  3aKOHOMEPHOCTEM W
IIPOTUBOPEYNA;

e JI€JIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKM, NEIYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

e pa3duparh JOKa3aTEIbCTBA MaTEMATHUYECKUX YTBEPXKACHUN (IpsSMbIE U

OT  TOPOTUBHOIO),  MPOBOJWUTH  CAMOCTOSITEJIbHO  HECJIOKHbBIE
JI0Ka3aTeIbCTBA MaTeMaTUYECKUX (dakToB, BBICTPauBaTh
apryMeHTalMIO, IIPUBOJUTH IIPUMEPBI 151 KOHTPIIPUMEPBHI,

00OCHOBBIBATh COOCTBEHHBIE PACCYXK/ICHUS,

e BBIOMpATH CHIOCOO pelIeHHs ydeOHOM 3amaun (CpaBHHBATh HECKOJIBKO
BapUaHTOB pEIICHMs, BBHIOMPATh HamOoJsiee MOAXOASAIIMI € y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/ibCKue 1eiicTBUA:

e HCIONB30BaTh BOMPOCHI KaK  HCCIENOBATEIHCKUM  HWHCTPYMEHT
no3HaHusA, GOPMYIUPOBATH BOMPOCH], (UKCUPYIOUIUE MPOTUBOPEUHE,
npobsieMy, CaMOCTOSTENIbHO YyCTaHABIMBATh WCKOMOE M JIaHHOE,
dbopMUpOBaATH THUIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSITCJIBHO COCTABJICHHOMY IUTIaHY HECJIOMXHBIH
OKCIIEPUMEHT,  HEOOJBIIIOC  HWCCIAEAOBAaHHME TIO  YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEX]1y COOOM;

e CaMOCTOATENILHO (opMynmMpoBaTh OOOOIIEHUS ¥  BBIBOABI  TIO
pe3ysibTaTaM MPOBEAEHHOI0 HAONIONCHMS, HUCCIEIOBAHMS, OIICHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OOIICHUH;

e TPOTHO3WPOBATH BO3MOXKHOE PA3BHUTHE IMPOIIECCA, a TAK)KE BHIIBUTATH
MIPENINOIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmanmei:

e BBIBISITh HEJIOCTATOUYHOCTh U H30OBITOYHOCTHh MHGOpPMAIIMH, JAHHBIX,
HEOOXOIMMBIX ISl PEIICHUS 3a/1a4H;

e BBIOMpPATH, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(}OpMAIINIO Pa3IMYHBIX BUIOB U (POPM MpeacTaBICHUS;



BbIOMpaTh (opMy MpeacTaBiIeHUs MHPOpPMALKUKA U WUIUIIOCTPUPOBATH
pelaeMble 3aJa4d CXeMaMu, AuarpaMMaMH, WHOM Trpapukod M HX
KOMOMHAIIUSAMU;

OLIEHUBATh HAJE&KHOCTh MH(OPMALUU [0 KPUTEPHUSIM, MPEII0KEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBHSA:

BOCTIpUHUMATh W (QOPMYIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIOBUSIMU U UENAMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI TIO XOJy pelIeHUs 3aJladyd, KOMMEHTUPOBATH MOJy4EeHHBIN
pe3yJbTar;

B Xojie OOCYXJEHHS 3aJaBaTh BOIPOCHl IO CYILIECTBY OOCYXaAaeMou
TEMBI, MPOOJIEMBI, pelIaeMoil 3aauu, BHICKa3bIBaTh UACH, HAIICTICHHBIC
Ha TIOUCK pEIICHHS, COMOCTABJATh CBOM CYXICHUS C CYXKICHUSIMU
JIPYrUX YYaCTHUKOB JaMAaliora, OOHApyKUBaTh paszlIMuUe U CXOJICTBO
MO3ULKNA, B KOPPEeKTHOM (hopMe (POpMyaupoBaTh pa3HOIIIACHS, CBOU
BO3PaKEHUS;

OPEICTaBIATh  pe3yJdbTaThl  pPEUICHHs]  3a/Jadd, OSKCIEPUMEHTAa,
UCCIICIOBAHUS, TMPOEKTa, CaMOCTOATENHLHO  BbIOMpaTh  dopMmar
BBICTYIUIEHHS C Y4€TOM 3a7ad TMpe3eHTaluu U 0coOeHHOCTEeH
ayIUTOPUH;

NOHMMATh M  HCHOJb30BATh  MPEUMYIIECTBA  KOMaHIHOW U
WHAVNBUAYATFHOM PaOOTHI TPH pPEHICHUH YUEeOHBIX MaTeMaTHYeCKUX
3ajad;

OPUHUMATh  1[I€7b  COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBATh
OpPraHM3aIMI0 COBMECTHOM paldoThl, pacnpenensTh BHAbI padoT,
JIOTOBAPUBATHLCSA, 00CYKIaTh MPOIECC U Pe3yIbTaT paboThl, 0000IIaTh
MHEHHUSI HECKOJIbKUX JTIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX (opMax paboTel (oOCyxaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI W JPYTHE), BBHINOJHATH CBOIO YaCTh
paboOTBl M KOOPAMHUPOBATH CBOM JEWUCTBUSA C JPYTMMU YJIEHAMHU
KOMaH/bl, OICHUBATh Kaue€CTBO CBOETO BKJIaJla B OOIIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUSI.

PeryiasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIC 1eHCTBUSA
Camoopranuszanus:

CaMOCTOATEJIbHO COCTAaBJATh IJIaH, aJIrOPUTM pEIIeHus 3aAauu (Wiu
€ro 4acTb), BBIOMpAaTh CHOCOO pEHIeHUs C YYETOM HUMEIOLIUXCS



pPECYpCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(pOpMAIUH.
CaMOKOHTP 0J1b, SMOIUOHAJILHBIA HHTEJLJICKT:

e BIAJCTh CIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIA TIpolecca M
pe3yJibTaTa pEelICHUs MaTEMATUYECKOM 3a/1a4H;

e TPEABUIECTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH NPH PELICHUU
3a/1a4M, BHOCHUTb KOPPEKTHUBBI B [ESITEIBHOCTb Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMICHHBIX OIIMOOK, BHISBIIEHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJbTATA JESITEIBHOCTH ITOCTABJICHHOU
HeIM U YCIOBUSIM, OOBSICHATh MPUYMHBI  JOCTUKEHUS  WIH
HEJIOCTKEHUS  IIeJM, HAaXOIWUTh  OMmMHOKYy, JaBaTh  OIEHKY
NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI

K koniy oOydyenus B 7 kjacce oOyd4arolIUCs TMOJYYUT CIETYIOIIUE
IIPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BBIYUCITIEHUS

BrlmonHaTh, coderas yCTHbIe M MHCbMEHHBIE MPUEMBI, apudMeTrniecKue
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

HaxonuThs 3Ha4YeHUs YMCIIOBBIX BBIPAXKEHUMN, PUMEHSITh Pa3HOOOpa3HbBIC
CrocoObl U TPUEMBI  BBIYUCICHUS 3HAYCHUW JPOOHBIX  BBIPAKECHUM,
coJiepKaiiux 0ObIKHOBEHHBIE U JECATUYHbBIC TPOOH.

[lepexoauTs OT OHOM (HOPMBI 3aMMKUCH YKCEI K IpYyroi (mpeoOpa3oBLIBATH
JNECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JACCSITHYHYIO TPOOB).

CpaBHMBATh U YNOPSIAOYUBATH PAllMOHATIBHBIE YUCIIA.

OKpyrasTh yuchia.

BbINONHATE NOPUKUIKY M OLIEHKY pe3yibTaTa BBIYUCICHUM, OILICHKY
3HAQUEHUN YMUCIOBBIX BBIPAKCHHI. BBINOMHATH NEUCTBUA CO CTENEHSMHU C
HaTypaJbHBIMU MTOKA3aTEISIMU.

[IpuMeHsAT, TOpU3HAKKM  JIETUMOCTH, PA3JIOXKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCEN.

Pemiath npakTHKO-OPUEHTHUPOBAHHBIC 3a/1aud, CBA3aHHBIE C OTHOILICHHEM
BEJIMYUH, TPONOPIUOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, UHTEPIPETUPOBATH
pe3yabTaThl penieHus 3ajJad  C y4€TOM OrpaHWYEHUM, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTpPUBAEMBbIX 0ObEKTOB.

AnredpanvecKkue BbIpasKeHUs!



Hcnonb3oBaTh  anreOpanyeckyld  TEPMUHOJIIOTMIO U CHUMBOIIUKY,
MPUMEHSATH €€ B MTPOLIECCE OCBOCHUS YHEOHOr0 MaTepHara.

Haxomuth 3HaueHHsi OYKBEHHBIX BBIPQKECHHUN NP 3aJaHHBIX 3HAUYCHHSIX
[IEPEMEHHBIX.

BoimonuaTh  mpeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHHUST B MHOTOYJIEH
PUBEICHUEM TIOJIOOHBIX CIIAaraeMBbIX, PACKPBITHEM CKOOOK.

BhINONHATE yMHOKEHME OJHOWIEHA HAa MHOTOWIEH M MHOrOYJIEHa Ha
MHOTOWICH, TPUMEHSATH (POPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3I0KEHHE MHOIOWIEHOB Ha MHOXHUTEIH C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKHM OOLIEro MHOMXUTENS, TPYINIUPOBKA CJIaraeMbIX,
MpUMEHEHUs (POPMYI COKPAIEHHOTO YMHOKEHUSI.

[IpumensaTe mpeoOpa3oBaHUs MHOTOYJICHOB I PELICHUS Pa3IMYHbIX
3aJ1a4 U3 MaTeMAaTUKH, CMEXHBIX IPEIMETOB, U3 PEATTbHON MPAKTUKH.

Hcrnonbp30BaTh CBOWMCTBA CTENEHEH C HATYPAJIbHBIMHM IOKA3aTEISIMH IS
peoOpa3oBaHUs BEIPAKEHUN.

YpaBHeHUS] M HEPABEHCTBA

PemaTte iMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOM, ITPUMEHSS IIpaBuUiia
Iepexoa OT MCXOAHOTO YPaBHEHMS K paBHOCWIBHOMY eMy. [IpoBepsts,
ABJIAETCA JIX YUCIIO KOPHEM YPaBHEHUS.

[IpumensTh rpadryueckre METObI MPU PEIICHUU JTUHEHHBIX YPaBHEHUH U
UX CUCTEM.

[TonOGupaTe nmpuMepbl Hap YHUCEN, SBISAIOLIUXCS PELICHHUEM JMHEHMHOIo
YpaBHEHUS C IBYMS IIE€PEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpapuK JTUHEHMHOrO YpaBHEHHS C
IBYMsI TIEPEMEHHBIMH, TOJb3yACh TpapUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cucremsbl ABYX JIMHEWHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMH, B
TOM 4HCIie TpadhUIecKH.

CocTaBisaTh M pelIaTh JUHENHOE YpPAaBHEHHE WM CUCTEMY JIMHEHWHBIX
YPaBHEHHM II0 YCIIOBHIO 33Ja4d, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ TIOJy4YE€HHBIN pPe3yJIbTaT.

DyHKUUH

N300paxxaTb Ha KOOpPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLINE
3aJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI, 3allUCHIBATh YHCIIOBBIE
IPOMEXYTKU Ha aJire0panyecKkoM si3bIKE.

OTmeyaTp B  KOODAMHATHOM IUIOCKOCTM TOYKM IO  3a/JlaHHBIM
KOOpAMHATaM, CTpOUTh Tpaduku uHEHHbIX GyHKUMA. CTpouTh rpadux

dyHkImn y = |x|.



OnuceiBaTh € TMOMOIIBIO (YHKIHUM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTBH, BpPEMsI, PACCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonutp 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuil crnocod NpeACTaBICHUs U aHaIu3a HHPOPMaLIUH,
U3BJIEKaTh M HWHTEPIPETUPOBaTh HHPOpPMALMIO M3 TrpadUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydarommiics MOIYYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTAThI:

Yucna 1 BBIYHCICHUS

Hcrnonp30BaTh HaYaIbHBIE NPEICTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX
yycen s CpaBHEHUS, OKpPYIJEHMsT M BBIYMCIEHUH, M300paxarb
JNEHUCTBUTENIBHBIE YACIIA TOYKAMH HA KOOPAWHATHOU IPSIMOM.

[IpuMeHATh MOHATHE APUPMETHUECKOTO KBAAPATHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIE€ KOPHU, UCTOJIb3Ys IPU HEOOXOIUMOCTH KAJIbKYJIATOP, BBIIOJIHATh
MpeoO0pa30BaHusl BBIPAKEHUM, COAEpKAIIUX KBAJpPaTHbIE KOPHH, HCIOJIb3YA
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3aMucyu OOJBIIMX U MaJbIX YHCEI C TOMOIIBIO I€CATUYHBIX
npobeii u creneHeit yucna 10.

Auiredpanveckue BbIPaKEeHHUS

[IppuMeHATh MOHATHE CTENEHH C LENbIM I0KAa3aTelIeM, BBIIOJIHITh
npeoOpa30BaHUs BRIPAXKEHUN, COJEPKAIINX CTETIEHHU C IIEJIbIM ITOKa3aTesIeM.

BhINONHATH TOXKAECTBEHHBIE TPE0OPA30BAHMS PALlMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI AEHCTBUI HaJ MHOTOWIEHAMH U allre0panyecKUMHU JIpOOsIMHU.

PacknansiBaTh KBaApaTHBIM TPEXWIEH HA MHOXKUTEIH.

[TpumensaThs peoOpa3zoBaHMsl BBIPAKEHUM I PELICHUs] pa3IMYHbIX 33134
13 MAaTEMATUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHeHus1 1 HEPaABEHCTBA

Pemats nuHelHbIE, KBaIPAaTHBIE YPABHEHUS U PALIMOHAIBHBIC YPaBHEHHUS,
CBOAAIIMECSA K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIEIOBAHUS YPABHEHNUN U CUCTEM yYpPaBHEHU,
B TOM YHCJIE C IPUMEHEHUEM TpadUyuecKuX MpEeACTaBICHHUI (yCTaHABIIMBAT,
UMEET JIM ypaBHEHHME WJIM CHCTEMa YPABHEHUM pELICHUs, €CIM HMEET, TO
CKOJIbKO, U MpOoYee).

[lepexoauTh OT cmoBecHOM (OPMYIMPOBKH 3a/ladu K e€ anredpandeckon
MOZEJIA C IIOMOILIBIO COCTABJIICHUSA YPAaBHEHUS WJIM CUCTEMbl YPaBHEHMHH,
WHTEPIPETUPOBATh B COOTBETCTBUUM C KOHTEKCTOM 33Jladyd  IOJYYEHHBIN
pe3yJbTar.



[IpuMeHATh CBOICTBAa YMCIIOBBIX HEPABEHCTB I CPABHEHHUSI, OLCHKH,
pemarh JUHEMHBIE HEPABEHCTBA C OAHOM MEPEMEHHOM M MX CHUCTEMBI, 1aBaTh
rpauuecKy0 WJUTIOCTPALMI0 MHOXKECTBA PEIIECHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNH

[TonnmaTe U UCHIOIB30BaTh (PYHKITMOHAILHBIE TTOHITHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUs), ONPENEITh 3HaueHHe (QYHKIUU MO 3HAYEHUIO
aprymMeHTa, onpenessaTh cBoicTBa (pyHKIMM 10 e€ rpaduKy.

Crtpoutb rpapuku 3eMeHTapHBIX GYHKIUN BUJIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIHCBIBATb CBOICTBA YHCIOBOIl
dbyHKIMHU 110 €€ TpaduKy.

K xoniy oOydueHus B 9 kjacce OOYJarONIMIICS TMOMYYUT CIICTYIOIINE
IIPEAMETHBIE PE3YJIbTAThI:

Yucsia v BbIYMCTICHUSA

CpaBHMBATh U YIOPSAOYMBATh PAIMOHATIBHBIE U UPPALMOHATIBHBIE YHCIIA.

Boimonuars apudmernyeckue ACHCTBUS C palMOHAIbHBIMH YHUCIAMH,
coueTtass YCTHbIE W TMHUCbMEHHBIE TPUEMBI, BBIMOJHATh BBIUUCICHUS C
UPPALMOHAIbHBIMU YUCIIAMM.

HaxomuTh 3Ha4YeHHs CTENEHEW C IENbIMU TOKA3aTEIsIMU MW KOPHEW,
BBIYMCIISITh 3HAUEHU S YUCIIOBBIX BBIPAXKEHUI.

OKpyriiTh JNEUCTBUTEIBHBIE YHUCIA, BBINOIHATH MPUKUIKY pe3yiabTara
BBIUYMCIIEHU M, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHelHbIE U KBaJpaTHbIC YPaBHEHUS, YPABHEHUS, CBOASIIUECS K
HUM, TIPOCTEHTIINE NPOOHO-PAIIMOHATILHEIC YPaBHEHUS.

Pemate cuctembl IByX JUHEWHBIX YPABHEHUN C JBYMSI MEPEMEHHBIMH U
CUCTEMBl JBYX YPAaBHEHHI, B KOTOPBIX OJHO YpaBHEHHE HE SBISETCA
JIMHEHHBIM.

Pemate TekcTOBbIE 3amayu  anreOpanvyeckuM CrocoOoM ¢ MOMOIIbIO
COCTABJICHUS YPAaBHEHHUS WM CUCTEMbl JIBYX ypaBHEHHH C JABYMS
EPEMEHHBIMH.

[IpoBOAUTE MpOCTEHIIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YpaBHEHU,
B TOM 4YHCJIE C MPUMEHEHUEM rpaduyecKux MpeacTaBiIeHUN (yCTaHABIUBATb,
UMEET JIM YpaBHEHUE WJIM CUCTEMA YPaBHEHHMU pELICHUS, €CIH HMEET, TO
CKOJIbKO, U MpOYee).

Pemate nuHeiiHbIe HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300paKaTh
pelieHue HEPABEHCTB HAa YMCJIOBOM MPSIMOM, 3alUChIBATh PEIIEHUE C MOMOIIBIO
CHUMBOJIOB.



Pemiate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIUE KBAJpaTHOE HEPABEHCTBO, H300paKaTh pEHICHUE CHUCTEMBI
HEPABCHCTB HA YHCJIOBOM TMPSIMOW, 3alMChbiBaTh PEMICHUE C I[OMOUIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUHU PA3JIMYHBIX 33]1a4.

DOyHKIMHU

Pacno3naBath (pyHKIIMM WM3y4E€HHBIX BUIOB. IloKka3piBaTh CXxeMaTUYECKHU

pAacIoJIOKEHNE Ha KOOPAWHATHOM TUIOCKOCTH TpaduKoB PYHKINN BUOA: y = kX,
y=kx+b, y=kix,y=ax2 +bx +c y=x3, y=\x, y = ||, B 3aBucumoctu or
3HaYeHUI K03(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpoutb 1 n300paxkaTh CXeMaTUUYECKU IPaQUKU KBaIPATUUHBIX (YHKIIHMH,
OINMKCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIMH 1O UX TpaduKam.

Pacno3naBath kBaApaTH4Hyl0 (GYHKUIHIO 10 (opMmyse, NPUBOIUTH
IpPUMEPHI KBAJIPAaTUUHBIX (PYHKIIUN U3 pealIbHON KU3HU, PU3UKH, TEOMETPHUHU.

Yucii0BbIe MOCIEA0BATEIbHOCTH M NIPOrPecCuH

Pacno3naBath apu(pMeTHUECKYI0 M TE€OMETPHUYECKYIO MPOTrPEecCUH IpHU
pa3HbIX crioco0ax 3a/1aHusl.

BbITIONIHATh  BBIUMCIEHUS C HCHOJb30BaHUEM (OpMYyNl n-ro 4yjeHa
apuPMETHIECKON 1 TeOMETPUUECKON TPOTPECCUIA, CYMMBI MIEPBHIX N YJICHOB.

N300paxaTh 4jeHbl MOCIEAOBATEILHOCTH TOYKAMU HAa KOOPAMHATHOM
IIJIOCKOCTH.

Pewmars 3a1a4u, CBA3aHHBIE C YHCIOBBIMU IIOCJIEIOBATEIBHOCTSIMH, B TOM
yuclie 3a7auyd M3 peajbHOM KU3HM (C MCIOJIb30BAaHUEM KaJIbKYNIATOPA,
1 (POBBIX TEXHOJIOTHiA).



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTrBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne n/m Kourposbhubie | TIpakruyeckue
NMporpamMmabl Beero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
| Yucna u Beruucienus. PanimonansHbie 75 | bu6mmoreka [JOK
qucna https:/m.edsoo.ru/7f415b90
bu6moreka IIOK
2 A 2 1
AredpanyecKue BolpakeHuUs 7 https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
20 1
3 ¥/ PABHEHILA I HEPABeHCTRA https:/m.edsoo.ru/7f415b90
bu6moreka [JOK
4 K . D 24 1
OOPAMHATSI i rpadicit. Dyt https://m.edsoo.ru/7f415b90
bu6moreka [JOK
1
> HosTopemnne 1 oboOmenne 6 https://m.edsoo.ru/7f415b690
OBIIEE KOJIMYECTBO HACOB I10 102 5 0
I[TPOTPAMME




8 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HauMeHoOBaHMe pa3iesioB U TeEM (uudposbie)
Ne n/mm KourpoJbnsie | IIpakruyeckue
NPoOrpaMMmbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThbI
pecypcsl
| Uucna u Beruncnenusd. Ksagpatusie 15 bubmuorexa [JOK
KOpHH https://m.edsoo.ru/7f417af8
) Yucna u Beruucienus. CTemneHp ¢ 1IeIbIM 7 bubmoteka [JOK
IIOKa3aTeaeM https://m.edsoo.ru/7f417af8
3 Anre0pandecKue BEIPaKCHHUS. 5 | bubmuorexa [IOK
KBagpatHbiii TpéXunieHn https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaskeHUS. 15 | bubmuoreka IIOK
Anrebpaundeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHcTBa. KBaapaTHbie 15 | bubmotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmuotexa [JOK
YpaBHEHUI https:/m.edsoo.ru/7f417at8
bubmioreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHncTna hitps://m.edsoo.ru/7f417af
bu6mmnoreka [JOK
8 o .0 5
YHEI, DCHOBHHE MO https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) . UucnoBsle 9
yHiuuH. TUCIO0BEIC pyHKILHH https://m.edsoo.ru/7f417af8
bub K
10 [ToBTOpEHUE 1 0000TIIICHIE 6 2 nosmorexa O

https://m.edsoo.ru/7f417af8




OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No HaunmeHoBaHue pa3ieoB U TeM (uudposbie)
KonrTpoasnbie | IlpakTuyeckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
| Yucna u BeraucieHus. JleficTBuTeNbHbIE 9 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUSI U HEPABEHCTBA. Y PaBHEHUS C 14 | bu6moreka [IOK
OJIHOM TIepEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 14 | bu6morexa [IOK
ypaBHEHUM https://m.edsoo.ru/7f419d08
Bbub6morexa IIOK
.H 1 1
4 VYpaBHeHus n HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6moreka [JOK
16 1
3 Py https://m.edsoo.ny/7£419d08
6 q HocTH 15 1 bubmmoreka [IOK
WCJIOBBIC TT BaTEeIb
CHOBPIC TOCICAORATEIRHOC https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3ALIUS 13 | bu6motexa [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10
1 102 6 0

ITPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

7 KIIACC
Kon IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUS OCHOBHOM
NpoBePsIEMOro o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111€r0
pe3yjabTara oOpazoBaHus
1 Yucna v BEIYMCIEHUS
. BobinonHsaTh, coderas  yCTHblE UM NHCbMEHHbIE  IPUEMBI,
. apudmeTndyeckue el CTBUS C pallMOHATIbHBIMH YU CIIaMU
HaxomuTh  3Ha4eHMs  YMCIOBBIX  BBIPAKEHUH, IIPUMEHATH
- pa3HooOpa3Hble CMOcoObl M HPUEMBI BBIYUCIEHHS 3HAYCHUH
' JPOOHBIX BBIPAXKEHUH, COlepKAIINX OOBIKHOBEHHBIE U IECTUYHbBIE
npodu
[lepexomuts oOT onmHOM ((OpMBI 3amUCH YHUCET K ApPYroi
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO 1POOb)
1.4 CpaBHUBATh U YyHOPSAA0YMBATh PAallMOHAIbHBIC UK CIIA
1.5 OxpyriaTs yucna
BbINOMHATE NPUKUIKY U OLEHKY pe3yJibTaTa BHIYMCIIEHUH, OLICHKY
1.6 3HAYEHUW YHUCIOBBIX BBIPAKEHUW. BBINOMHATH JEHUCTBUA CO
CTEINEHSMHU C HaTypaJbHbIMH [T0Ka3aTEIIMU
L7 [IpuMeHsTh TpU3HAKU JAETUMOCTH, PA3JIOKEHHE Ha MHOXKUTEIH
. HaTypaJIbHBIX YN CET
Pemarp npakTUKO-OpMEHTHPOBAHHBIE 3aJayd, CBS3aHHBIE C
OTHOILEHUEM  BEJIMYMH,  IPONOPLUHOHAIBHOCTBIO  BEIUYMH,
1.8 IPOLIEHTaMU, MHTEPIPETUPOBATh DPE3YyJbTAaThl PEIICHUs 3ajad C

YYETOM OrpaHUYECHUH, CBSI3aHHBIX co CBOMCTBaMU

paccMaTpuBaeMbIX 00BEKTOB




2 Anredpandeckue BoIpakeHUs
-1 Hcnonp3oBath anreOpanvecKkyr0 TEPMHUHOJIOTHIO W CHMBOJIHKY,
' MPUMEHSTH €€ B IPoLiecce OCBOSHUs yUeOHOT0 MaTepraia
55 Haxomute 3HaueHusi OYKBEHHBIX BBIPOKCHHUM TIPH 3aJaHHBIX
' 3HAYEHUSX TEPEMEHHBIX
53 BreimosHATh mpeoOpa3oBaHUsl I11€70T0 BBIPAKEHUS B MHOTOYJICH
' MPUBEICHUEM ITOTO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
BBINOIHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH U MHOIOWJIEHA
2.4 Ha MHOT'OYJIEH, TPUMEHSATh POPMYIIBI KBaJIpaTa CyMMBbI U KBaJipaTa
pa3HOCTH
OcCyniecTBJIATh Pa3IOKEHUE MHOIOWICHOB Ha MHOXKHUTEIH C
5 s MOMOIIBIO  BBIHECEHUS 32 CKOOKM  OOLIEro  MHOXHTEIS,
' TPYNIUPOBKU CJIaraeMbIX, MPUMEHEHHs (OpMyJ COKpPAIIEHHOTO
YMHOXKEHUS
[IpumensTe  mpeoOpa3oBaHWs MHOTOWICHOB Ui PEIICHUs
2.6 pa3IMYHBIX 3aJlad M3 MATEMATHKH, CMEXKHBIX MPEIMETOB, W3
peanbHON MPaKTHUKU
57 Hcnosp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMM MOKA3aTEISIMU
' JUTSI TIpeoOpa3oBaHUs BHIPAKCHUM
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHUs C OJHOW TMEPEMEHHOW, MPUMEH SIS
3.1 MpaBWJIa MepexoAa OT MCXOJHOrO YpPaBHEHHUS K PAaBHOCHIBHOMY
emy. [IpoBepsTh, ABASETCS JIM YUCIO KOPHEM YPaBHEHUS
32 [Ipumensats rpaduveckue METOABl TPH PEIICHUU JIHHEHHBIX
. YPaBHEHMI U X CUCTEM
13 [logOupate mnpuMepsl TaAp YHCEN, SBISIOMUXCS PEHICHHEM
' JIMHENHOI' 0 YPAaBHEHHUS C IByMS I1€pEMEHHBIMU
CtpouTh B KOOPAMHATHOH IIJIOCKOCTH TpaduK JIMHEHHOIO
34 ypaBHEHHUS C JBYMs T[EPEMEHHBIMHU; IMOJB3YsACh TIpaduKOM,
MPUBOJUTH NIPUMEPBI PELICHUS YPAaBHEHUS
3.5 Pemare cucrembl JBYX JMHEWHBIX YpPaBHEHUH C JBYMs

NEpEMCHHBIMHA, B TOM YHUCJIC Fpa(l)I/I‘ICCKI/I




3.6

CocraBnaTh M pemaTh JIMHEHHOE YpaBHEHUE UM CUCTEMY
JVHEMHBIX YPAaBHEHMI 10 YCIOBUIO 3aJa4M, UHTEPIPETUPOBATH B

COOTBCTCTBHUHU C KOHTCKCTOM 3aJja4uu HOHy‘IGHHBIﬁ pe3yibTaT

Koopnunats! u rpaduku. @yHkuuu

4.1

N300paxath Ha KOOPIAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIUE
3aJlaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH, UHTEPBabl, 3alIUChIBATh

YHCIOBbIE IPOMEXYTKU Ha aareOpanyecKkoM s3bIKe

4.2

OTtMeyaTh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpIWHATAM

4.3

CrpouTts rpaduku mMHeHHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUN

y = [X]

4.4

OnuceIBaTh C IIOMOIIBIO (i)YHKL[I/II‘/’I HN3BCCTHBLIC 3aBUCUMOCTH MCIKAY
BCIIMYMHAMH: CKOPOCTb, BPEMs, PaCCTOAHUC, LCHY, KOJIUYCCTBO,

CTOUMOCTb, TPOU3BOAUTENHHOCTh, BpeMsi, 00bEM padoThI

4.5

HaxoauTth 3Ha4YeHHE QYHKIIUU 110 3HAYCHUIO € apryMeHTa

4.6

[Tonumate rpaduyeckuid crocod MpPeaCTaBICHUS W aHaIM3a
uH(pOpMAIUH, W3BJICKATh U WHTEPIPETHPOBATH MHPOPMALUIO W3

rpauKoOB peasbHbIX MPOIECCOB U 3aBUCUMOCTEN

8 KUIIACC

Kon
NpPOBEPsSIEMOT0
pe3yiabTara

IIpoBepsieMble npeMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 00111er0
oOpazoBaHus

1

Yucna U BEIYM CIICHUS

1.1

Hcnons3oBaTh Ha4daJbHBIC MMpCACTaBJICHUA (¢} MHO>KCCTBEC
I[CﬁCTBHTGJIbHBIX Yuceil JIA CpPaBHCHHA, OKPYI'JICHUA nu
BBIHHCHGHHﬁ, I/1306pa)1(aTb HCﬁCTBHTCHLHBIC qyucjla TOYKaMH Ha

KOOPAUHATHOM NpsIMON

1.2

[TpumeHAT, mOHSATHE apU(YMETHUECKOro KBAJPATHOIO KOPHS,
HAXOIWUTh KBaJpaTHbIE KOPHHU, HCIOIb3YyS MHpU HEOOXOIUMOCTH

KaJIbKYJIATODP, BBIITOJIHATH Hp606p330BaHI/I$I BLIpa}I(eHI/Iﬁ,




CoJepKAIINX KBaJAPAaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcnonr3oBath 3amucy OOJNBIIMX M MajbIX YHUCEN C IIOMOIIBIO

JECATUYHBIX Ipo0eii u crenener yucna 10

Anredpandeckue BbIpakeHUs

2.1

HpI/IMCHSITI) IIOHATHUE CTCIICHHU C ICJIBIM ITOKAa3aTCJIEM, BBIIIOJIHATH
HpeO6p330BaHI/I$I BBIpa)KeHPIﬁ, coacpKamux CTCIICHU C 1CJIbIM

ImoKas3aTcjICM

2.2

BBIMOAHATE  TOXIECTBEHHBIE MPEOOpa3OBaHUs palldOHAJIBHBIX
BBIPDA)KECHUI HAa OCHOBE NpPAaBWJI JAEWCTBUU HAJ MHOIOYJIECHAMH H

anreOpandecKuMH JpoosiMU

23

PacknanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOXKHUTEIN

24

[IpumensiTe  mpeoOpa3oBaHUsl  BBIPAXKEHUHW Ui pELICHHUS
pa3IM4HBIX 3aJad M3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3

pealibHOM MPaKTUKHU

YpaBHEHUSI U HEPABEHCTBA

3.1

Pemare nMHEVHBIE, KBaJpaTHbIE YpPaBHEHUsS U pallMOHAJbHbIE
YpPaBHEHHUsI, CBOASLIMECS K HUM, CHUCTEMBI JBYX YPaBHEHUH C

ABYMA MEPEMECHHBIMU

32

HpOBO}II/ITB HpOCTeI‘/’IHII/Ie HCCIICOOBAaHUA ypaBHeHI/Iﬁ n CHUCTEM
ypaBHeHHfI, B TOM 4YHCIC C IIPUMCHCHUCM rpa(i)plqecxnx
Hpe)ICTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTI), HMCECT JIK YPABHCHHUC WA

CHCTEMa ypaBHEHUI peLIeHMs], ECJIM UMEET, TO CKOJIBKO, U ITpoYee)

33

[lepexonuTe OT cJOBECHOW (QOPMYJIMPOBKM 3agaud K €€
anredpandeckoil MOAEIH C OMOULIBIO COCTABICHUS YPaBHEHHS UIIH
CHUCTEMBl ypaBHEHMI, HWHTEPIPETUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'Iy‘-ICHHLII‘/’I pe3yibTaT

34

[IpumeHsATh CBOMCTBa YMCIOBBIX HEPABEHCTB JJIsi CpaBHEHUS,
OIICHKH, peIllaTh JUHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOU U
UX CHCTEMBI, JaBaTh T'paQHUuecKyl WLIIOCTPALUI0 MHOXECTBa

peLIeHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIHA

4.1

ITonumMaTe M HCHOOJIB30BATh (1)YHKHI/IOH3J'H)HI)IC IIOHATHA MU MA3BIK




(TepMHHBI, CUMBOJIMYECKHE O003HAUYECHHUs), ONPEAENATh 3HAUCHUE
GyHKIMM 1O 3HAYEHHMIO apryMeHTa, OIpelNeNsITh CBOMCTBa

¢ynkuuu no e€ rpaduky

CrtpouTts rpauku 31eMeHTapHbIX QyHKINN BUA:
y=k/x

4.2 Z
kix
, ¥y =X,y =X,y = [X|, onucbIBaTh CBOICTBA YMCIOBON (PYHKIMH 1O €€
rpadguky
9 KIIACC
Kon IIpoBepsiemMble peAMeTHBIE Pe3yJbTATHI 0CBOCHHSI 0CHOBHOM
NpoBepsIeMOro o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111€r0
pe3yabTara oOpa3zoBaHus
1 Yucna v BEIYUCICHUS
- CpaBHUBATh U yNOPSAI0YMBATH PALIMOHAIBHBIE U UPPALIMOHATIBHBIE
. yucna
BeimosHATh  apudMeTHYecKue JEUCTBHS C  palldOHAJbHBIMH
1.2 YUCJIaMH, COYeTasi yCTHbIE M MUCbMEHHBIE MPUEMBI, BBITOIHITH
BBIYHCIICHUS C UPPALMOHATEHBIMHU YU CIAMH
13 HaxoauTe 3HaueHHs CTENEHEN ¢ LEIbIMH MMOKA3aTEeIsIMU U KOPHEH,
' BBIYMCIISATh 3HAUEHUS YU CIIOBBIX BbIPaKEHUM
14 OKpyrisiTb  JE€HCTBUTENIbHBIE YMCJIA, BBIIOJHATh MNPUKUAKY
' pe3yJibTaTa BEIYMCIEHUM, OI[€HKY YHCJIOBBIX BbIPaKECHUIM
2 VYpaBHEHUS U HEPABEHCTBA
Pematp JnMHEHHBIE UM KBaApaTHbIE YpPAaBHEHUS, YpaBHEHWS,
2.1 CBOOSIIMECS K HHM, TpocTedmme JApoOHO-parMOHAIbHBIC

YpaBHEHHUS




2.2

Pemate cucteMbl JBYX JIMHEHHBIX YpPaBHEHUW C JBYMS
NEPEeMEHHbIMU M CHCTEMbl JBYX YypPaBHEHUH, B KOTOPBIX OJHO

YpaBHEHUE HE SABJISIETCS JIMHEUHBIM

23

PemaTte TekcTOBBIE 3amaunM  anreOpaMvuecKuM  CIOCOOOM  C
IMOMOIIBIO COCTABJICHUA YPABHCHUA UJIM CUCTEMBI JIBYX ypaBHeHHfI

C ABYMA NCPEMCHHBIMHA

24

[IpoBoauTe mnpocTEHIIME HCCICAOBAHUS YPABHEHUH M CHCTEM
ypaBHEHHI, B TOM 4Yucle C MpPUMEHEHHEM TIpadudecKux
npescTaBiIeHull (HalpuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE

WIN CUCTEMAa ypaBHEHUN pelLleHUs], €CIIM UMEET, TO CKOJIbKO)

25

Pemarr uHeHHBIC HCpPAaBCHCTBA, KBaApaTHBIC HCPABCHCTBA,
n300pakaTh pELICHHME HEPaBEHCTB HAa YMCIOBOM  MpPSIMOH,

3aIllUCbIBATb PCUHICHUEC C ITIOMOIIBIO CHMBOJIOB

2.6

Pemarp cuctemMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMBI HEPAaBEHCTB,
BKIIIOYAIONIME KBAaJpaTHOE HEPABEHCTBO, H300pa)kaTh peElICHUE
CHCTEMBI HEPABCHCTB HAa YMCIIOBOW MPSMOM, 3aMMCHIBATh PEIICHUE

C ITIOMOIIBKO CUMBOJIOB

2.7

Hcnonb30BaTh HEpaBEHCTBA IIPU PEILICHUH PA3JIMYHBIX 33124

DOyHKIUHT

3.1

Pacno3HaBath  (QyHKOMM  W3ydyeHHBIX BUIOB. [loka3wiBaTh
CXEMATUYECKH pACHOJIOKEHHE Ha KOOPAMHATHOW ILIOCKOCTH
rpagukoB QyHKIUN BUAa: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBHCUMOCTH OT 3HAuCHH KO3((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA

byHKIUH

3.2

[Toka3piBaTh CXEMATUYECKH pACIOJOKEHUE Ha KOOPIMHATHOMN
IUIOCKOCTU TpadukoB QyHKUUN Buga y = VX, y = |X| ¥ ONHUCKHIBAThH

cBoicTBa (DYHKIIHI

33

Ctpouts ¥ H300pakaTh CXEMAaTUYECKH T'paduKH KBaJPaTUYHBIX
(GyHKIMHA, ONMUCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIHMHA MO UX

rpadukam

34

Pacnio3naBaTh KBaJpaTHUHYIO (QYHKIUIO MO Gopmylie, MPUBOIUTH




OpUMepbl KBAaIpaTUYHBIX (DYHKUIUN U3 pEalbHON KU3HU, (PU3UKH,

reoMeTpun
4 ApudmMernueckast U reoMeTpruecKas IPOrpPeCCHH
i1 Pacnio3naBaTth apudMeTnyeckyro U reOMETPUUYECKYI0 MPOrpeccuu
' MIPH Pa3HBIX CIIOCO0AX 3aTaHMs
BbIMONMHATH BBIYMCIEHUS C MCIOJIb30BaHHEM (OpPMYIN 1-TO 4jieHa
4.2 apu(MeTnyecKkoll U TeOMeTpUYECKON MPOrpeccuii, CyMMBI MEPBBIX
N YWIEHOB
43 N300paxaTh  wieHbl  IOCJIEAOBATEIbHOCTM  TOYKAMU  Ha
' KOOPIMHATHOM IJIOCKOCTU
Pemats 3amauu, cBA3aHHBIE C YMCIOBBIMU I1OCIIEN0BATEIbHOCTAMH,
4.4 B TOM 4YHCIE 3aJjaud M3 pEeajbHOM >XU3HU (C HMCIOJb30BAaHUEM

KaJIbKYJISATOPA, TU(POBBIX TEXHOJIOTHIA)




HPOBEPAEMBIE SJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, TEPEXO0]l OT OAHON (OPMBI 3alKCH
1.1 npobeit k apyroi. IloHATHE pallMOHANBHOrO YHMCia, 3alHUCh, CPaBHEHUE,
YHOPSIIOYMBAHHUE PAMOHAJIBHBIX YU CEIl
1o ApudmeTnueckue TEHCTBUS C pallMOHAIBLHBIMU YMciaamMu. Pemenue 3anau
' U3 peaJbHON NPAKTUKU HA YaCTH, Ha ApoOu
13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeleseHue, Npeodpa3oBaHue
' BBIpPA)KEHUN HAa OCHOBE OIPEJIEICHHUS], 3aIIUCh OOJIBIINX YUCET
[IporenTsl, 3anuch TPOLEHTOB B BUAE IpoOU U poOU B BUJE IPOLEHTOB.
1.4 Tpu OCHOBHBIE 3aJayd Ha MPOLIEHTHI, PELICHHME 3aJady W3 peaJbHOU
MPAKTUKH
Ls [IpumeHeHne NpPU3HAKOB JEIMMOCTH, Pa3JOKEHUE HAa MHOXHUTEIU
' HaTypaJbHBIX YU CEI
16 Peanpubie 3aBHCHMMOCTH, B TOM 4HClIEe TpsMas U  oOparTHas
' PONOPLHUOHAIIBHOCTH
2 Anre0pandecKre BbIpaKCHHS
51 [lepemeHHble, YUCIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM.
' JlomycTumble 3HaYEHUS TEPEMEHHBIX
- [IpencraBieHne 3aBUCHMOCTH MEXKIY BEIUYMHAMH B BUIE (OPMYIIBL
' Boruncnenus no ¢popmynam
93 [IpeoOpazoBaHne OYKBEHHBIX BBIPAXKEHUH, TOXJICCTBEHHO paBHbIC
' BbIpaKEHUS
2.4 CBoJicTBa CTENEHU C HATYyPAJIBHBIM I1OKA3aTEIEM
55 OpuouneHsl W MHOroudjaeHsl. CremeHb MHOrouwiacHa. CloxKeHHE,
' BBIYMTAHUE, YMHOKEHUE MHOTOUJICHOB
2.6 @opMynbl COKPAaUIEHHOTO YMHOMKEHHMs: KBaJApaT CyMMBI W KBaJpar




pasHoctu. dopMysa pasHOCTH KBaApaToB. Pa3iokeHne MHOrOUJIEHOB Ha

MHOKHTEIN
3 YpaBHeHus
31 VYpaBHEeHUE, KOpPEHb YpaBHEHMs, MpaBHUjia MpPeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHUU
39 JIuHeiHOe ypaBHEHHE C OJJHOW MEPEMEHHOW, YHUCJIO KOpPHEW JMHEWMHOIro
' YPaBHEHUSI, PELLICHUE JIMHEHHBIX YPaBHEHUIN
33 CocraBiieHue ypaBHEHUH 10 YCIOBHIO 3a7auu. PelieHre TEKCTOBBIX 3a4a4
' C IOMOUIBIO YPABHEHUN
34 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpauk
Cucrema IByX JNMHEHHBIX YpaBHEHMH C AByMs IEepeMEHHBbIMH. PemreHue
3.5 CHUCTEM YypaBHEHUN crnoco0oM moacTaHoOBKU. Ilpumepsl pemeHus
TEKCTOBBIX 3aJ[a4 C MOMOIIIbIO CUCTEM ypaBHEHUI
4 Koopaunate! u rpaduku. OyHKINHA
4.1 Koopaunara Touku Ha mpsiMoit
4o UucnoBple MNpoMeXyTKH. PaccrosHue Mexay JAByMs  TOYKaMu
' KOOPIMHATHOM NPSMOKN
43 [IpsimoyronpHas cucteMa KoopauHat, ocu Ox u Oy. AGciucca u opJuHaTa
' TOYKH Ha KOOPAMHATHOU IJIOCKOCTH
44 [Ipumepst rpadukos, 3a1aHHbIX Gopmynamu. UteHne rpaukoB peansbHbBIX
. 3aBUCUMOCTEN
4.5 [Tonstre pynkuuun. I'padux pynkumu. CBoiicTBa HyHKIIHIMA
4.6 Jluneitnas pynkuus, e€ rpaduk. ['paduk dyakuun y = [X|
47 I'paduueckoe peiieHHe IMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' ypaBHEHUM
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYUCIECHUS
1.1 KBanpatnbiii kopeHp u3 uucina. [losTue 00 MppanoOHaIbHOM YHCIE.




Jecstuunble TpUOIMKEHUS UPPALIIOHATIBHBIX YUCE

CpoiicTBa apuMeTnyecKuX KBaJpaTHBIX KOpPHEH M UX MPUMEHEHHE K

1.2 npeo0pa3zoBaHUIO YHCJIOBBIX BBIPAKEHUN U BBIUHCIICHUSIM.
[elicTBUTENBHBIC YUCTA
13 Crenenp c mensIM IokazareneM u e€ cpoiictBa. CTaHmapTHas 3amuch
' qyucna
2 AnreGpanyeckue BhIpaKeHUs
51 KBagpaTtHbll TpEXWIIEH, pA3J0KEHHUE KBAAPATHOIO TPEXUJIEHA Ha
' MHOXHUTEIN
22 Anredbpandeckas 1podb. OCHOBHOE CBOMCTBO alredpanyeckoil 1poou
23 CrnoxeHue, BBIYMTaHUE, YMHOKEHUE, JIEJICHUE alredpandeckux pooei
2.4 PanmonanbHble BhIpaXKeHUS U UX NIpeodpa3oBaHUe
3 YpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJApPAaTHOTO YpPaBHEHHS.
' Teopema Bueta
3.2 Pemienne ypaBHeHU, CBOASIIMXCS K JIMHEHHBIM U KBaJIpaTHbBIM
33 [TpocTeiimme 1poGHO-paliioHaIbHbIE YPAaBHEHUS
I'paduueckass uHTeprnperanuss ypaBHEHHH ¢ JByMs TEpEMEHHBIMU H
34 CHUCTEM JIMHEHHBIX YPAaBHEHUU C JBYMs IIepeMEHHbIMU. I[Ipumepsl
pELIEHUS] CUCTEM HEJIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenue TekcToBBIX 3a/1a4 anreOpandeckuM criocoooM
3.6 UYuciioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HON EpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEpPAaBEHCTBA C OJHOW NTEPEMEHHON
3.10 CucreMsl TMHEWHBIX HEPABEHCTB € OJTHOM MEPEMEHHOU
4 OyHKIHT
il [Torsite ¢ynkuuu. OOnacTe oOmpeneneHus W MHOXECTBO 3HAaYCHUH
' ¢yukuun. CriocoObl 3a1anus GyHKIUN
4.2 I'padux ¢pyukuu. Urenue cBoiicTB pyHKIMHU 1O €€ TpaduKy
43 [Tpumeps! rpadukoB GyHKINH, OTpa)KaIOIINX PeasbHbIE MPOIECCHI




OYHKIUY, OMUCHIBAIOIIAE MPSAMYIO M OOpPAaTHYIO MPOIMOPIHOHAIBHEBIC

- 3aBUCUMOCTH, UX Irpaduku
4.5 OyHKIMH Y =x?, y = X7
4.6 Oyukuuu y = Lx, y = |x|
4.7 ['paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
1 Yucna 1 BEIUUCIECHUS
. PanmoHanbHble 4YMCa, UPpALMOHAIBHBIE YKCIIA, KOHEYHblE M OCCKOHEUHbIE
' JeCATUYHBIE IPOoOH
MHOXECTBO  JCHUCTBUTENBHBIX UMCEJ, JEHCTBUTCIbHBIC YHCIA Kak
1o OecKOHEUHbIE JeCITUYHbIE IpoOu. B3auMHO OHO3HAUYHOE COOTBETCTBHE
' MEXAY MHOXECTBOM JCHCTBUTEIBHBIX YUCEI M KOOPAUHATHOW MPAMOM.
CpaBHeHUE NEUCTBUTENBHBIX YUCET
1.3 ApudmMeTnueckue NEUCTBUS C IEHCTBUTEIBHBIMU Y CITAMH
W3mepenus, mpubOamxeHus, oueHKH. Pa3mepsl 00BEKTOB OKPYKAIOIIETO
14 MHUpa, AJUTEIFHOCTh MPOIECCOB B OKpyXkatomiem wmupe. [IpuGmmxénnoe
' 3Hau€HHE BEIMYMHBI, TOYHOCTh MNpuOIMKeHus. OKpyIrJIeHne uucelm.
IIpuknaka ¥ OLEHKa pe3yIbTaTOB BBIYUCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ ONHON NIEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. Pemenne ypaBHEHH, CBOIAIIUXCS K IMHEHHBIM
23 KBagpatHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOISAIIMXCS K KBAPATHBIM
4 bukBanpatHoe ypaBHeHue. Ilpumepsl pelIeHHs ypaBHEHUH TpeTbed U
' YeTBEPTON CTENEHE! pa3yIoKEHUEM Ha MHOXKHUTEIH
2.5 Pemenue apoOHO-palinoHaIbHBIX YPaBHEHUM
2.6 CucremMbl ypaBHEHHUI
2.7 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U €ro rpadpuk
2.8 Pemienue cucteM OBYX JMHEHHBIX YpaBHEHUH C IBYMS IIepeMEHHBIMU




Pemenue cucrem AByX ypaBHEHMH, OJTHO U3 KOTOPBIX JIMHEIHOE, a APyroe —

29 .
BTOPOM CTENEHU
2.10 I'paduueckast uHTEpIpETALUS CUCTEMbI YPAaBHEHUH € IByMs I€pEMEHHBIMU
2.11 Pemenune TeKCcTOBBIX 3a/1a4 alnre0pandecKuM CriocoOom
2.12 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Peienne mMHENHBIX HEPABEHCTB € OJHOW IEPEMEHHON
2.14 Peuienue cucreM JIMHEMHBIX HEPABEHCTB C OJHOM ITEPEMEHH ON
2.15 KBanpaTHbie HepaBeHCTBa
516 I'paduueckast UHTepHpeTallusi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMs
' [IEPEMEHHBIMU
3 OyHKIUHT
31 KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona, koopauHaThI
. BEPILMHBI TapadoJibl, OCb CHMMETPUU NTapadoIIbl
3.2 I'paduku pynkuuit y=kx, y=kx+b 1 ux cpoiictaa
33 I'paduku pynkuuit y=k/x, y = x° 1 ux cpoiictaa
34 I'paduku ¢pyHKIUI , U UX CBOMCTBA
4 YucnoBble MOCIEI0BATEILHOCTH
Omnpenenenue M CcHocoObl 3aJaHUS YMCIOBBIX IOCIEIOBATEILHOCTEH.
4.1 3asaHue MmocaeI0BaTENbHOCTH peKyppeHTHON Gopmyroit u Gopmymoit n-ro
YJIeHa
42 Apudpmernueckass nporpeccus. Dopmyibl n-ro wieHa apUpMeTHUecKoil
. IIPOrPECCUH, CYMMBI IIEPBBIX /1 YJICHOB
43 I'eomerpuueckas mnporpeccus. Dopmynbl 7n-ro 4jaeHa I'E€OMETPUYECKOU
. IIPOrPECCUH, CYMMBI IIEPBBIX /1 YJIECHOB
N300paxeHne 4ieHOB apu(METHYECKOW M T'e€OMETPUUYECKOM mporpeccuit
4.4 TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIA M 3KCIOHEHLNATbHBIN
poct
4.5 CnoxHbIE TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
MpoBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMble TPeOOBaHUS K NPEeAMETHBIM pe3y/1bTaTam
0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOM MPOrpaMMbl OCHOBHOIO
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSIMHU: MHOXECTBO, IMOJMHOXECTBO,
ofepalvd HaJ MHOXXECTBAMH; YMEHHE OIEepPUPOBATH MOHSATHUSIMU:
rpad, cBs3HBIN Tpad, AepeBo, LUK, TPUMEHITh X MPH pEeUIeHUN
3a]a4; YMEHHE HCIIONb30BaTh rpaduueckoe TMpeACcTaBIeHUE
MHOYKECTB JUI OINHMCAaHUs pEealbHBIX MPOIECCOB M SBICHHUH, MpHU

pELLIEHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEAMETOB

YMeHue omnepupoBaTh IOHATUSMHU: OIPEAEICHHE, AaKCHOMa,
TEOpeMa, JOKa3aTelbCTBO; YMEHUE pAacllO3HaBaTh HCTUHHBIE U
JIOKHBIE BBICKA3bIBaHUS, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,

CTPOUTDH BbICKA3bIBAHUA U OTPULAHHA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh MNOHATUAMU: HATYpaJIbHOE YUCIO, IPOCTOE U
COCTaBHOE YHCJO, JCIMMOCTb HATypalbHbIX YHCEN, IPU3HAKU
JETUMOCTH, 11€JI0€ YUCII0, MOLYJIb YHciia, OOBIKHOBEHHAs Apo0b U
necsiThyHas ApoOb, CTaHAAPTHBIA BUJA YHWCJA, palMOHAIbHOE
YHUCIIO0, MPPALMOHAIBbHOE YHCIO, apuMeTHdecKuil KBaapaTHBIN
KOPEHb; YMEHHE BBINOJIHATH JCHCTBUS C YHMCIIaMH, CPAaBHUBATh U
YIOpSAA0UYUBATh YHCIA, MPEACTABIATh YUCIA HAa KOOPIWHATHOMN
OpsMOM, OKPYIJIATh YHMCJA; YMEHUE JeJaTh NPUKUIKY U OLEHKY

pe3yibTaTa BBIUM CIICHU I

YMeHue onepupoBaTh MOHATUSMU: CTEIEHB C I[EIBIM TTOKa3aTeIeM,
apu(pMeTHIECKUMA KBaJpaTHbIN KOPEHB, MHOT OUJIEH,
anreOpamveckast JpoOb, TOXKAECTBO, 3HAKOMCTBO C KOpHEM
HATypajdbHOW CTEMEHW OOJbINe EIUHHUIBI; YMEHHE BBITOJHATH
pacu€rel mo (dopmylaM, mpeoOpa3oBaHUS IIENBIX, JAPOOHO-
paIlMOHABHBIX BBIPAXKEHUN U BBIPAKEHHUI C KOPHSIMH, Pa3JI0KEHUE

MHOI'O4JICHAa Ha MHOXHUTCIN, B TOM 4YHUCJIC C HCIIOJIb30BAHHUECM




dbopMy pa3HOCTH KBaJAPATOB U KBaJApaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATHSAMM: YHUCIOBOE  PaBEHCTBO,
yYpaBHEHHE C OJHOM IIEPEMEHHOM, YMCIOBOE HEPaBEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOW; YMEHHE pellaTh JHWHEHHBIE H
KBaJIpaTHbIE YPAaBHEHMsI, JPOOHO-pAallMOHAJbHBIE YPAaBHEHUS C
OIHOM IIEPEMEHHOW, CHCTEMBbI [JBYX JIMHEHHBIX YypaBHEHUH,
JVHENHbIE HEPABEHCTBA U UX CUCTEMbI, KBaJpaTHbIE U JIPOOHO-
palMoHalIbHbIE HEPaBEHCTBA C OJHOM NEPEMEHHOM, B TOM YMCIIE
IIPU PELICHUN 3a/1a4 U3 IPYruX NPEIMETOB U NMPAKTUYECKUX 3a]1a4;
YMEHHE HCIOJb30BaTh KOOPIMHATHYIO NPAMYI0 M KOOPIHMHATHYIO
IUIOCKOCTb JJIs1 U300pakeHUsl pelIeHNn ypaBHEHUH, HEPABEHCTB U

CUCTEM

YMmeHue omnepupoBaTh MOHATUAMHU: (pyHKUUSA, Tpaduk (QyHKUIHH,
HYIM (QYHKIHMHM, TPOMEXKYTKH 3HAKOINOCTOSHCTBA, MPOMEKYTKU
BO3pacTaHusi, yObIBaHMs, HauOoJiplllee M HaWMEHbIEe 3HAUCHHS
GyHKIMM, ~ yMEHHME  ONEepUpoBaThb  MOHATUAMHU:  IpsMas
HpPONOPIHMOHANBHOCTh,  JIMHEHHAss  (QYHKUUSA,  KBaJpaTUUIHAS
¢yHK1Ms, oOpaTHas MPONOPLIHOHAIBHOCTD, Mapadona, runepoona;
YMEHHE CTPOUTH Irpaduku (YHKIHH, UCIOIB30BaTh rpaduKu AJIs
OIpeNieTICHHs] CBOMCTB IMPOLIECCOB U 3aBUCUMOCTEH, AJs pelIeHUs
3a1a4 U3 APYruX yueOHBIX MPEIMETOB U pealbHON KU3HHU; YMEHHE

BbIpaXkaTh (popMyIamMH 3aBUCUMOCTH MEXKIY BEITMUYUHAMU

YMeHue  onepupoBaTh  MOHATHSAMH:  IIOCIENOBATEIBHOCTD,
apudmMernyeckas U TeoMeTpuyeckas IpPOTrpecCHH; yMEHHUe
UCII0JIb30BaTh CBOMCTBA IOCJIEOBATEILHOCTEH, (OPMYJIIBI CyMMBbI
U O0IIEero ujieHa MpU peIIeHUM 3ajady, B TOM YHUCIE 3aJad u3

JIPYTrUX y4eOHBIX TPEIMETOB U PeaIbHON KU3ZHU

YMeHue pemath 3aa4y pa3HbIX TUIOB (B TOM YKCII€ HA IPOLIEHTHI,
JOJM U YacTH, JBUXKEHHE, paboTy, LIEHy TOBAPOB M CTOMMOCTH
INOKYNOK W YCIYyr, HajJord, 3aJaud U3 o0JIacTU YIpaBJIEHUS
JUYHBIMM U CceMeilHbIMH (UHAHCAMM); YMEHHME COCTaBJIAThH
BBIPAKECHUS, YPaBHEHHS, HEPABCHCTBA U CHUCTEMBI II0 YCIJIOBHUIO
3ala4d, HCCIENOBAaTh IIOJyYCHHOE pELUIEHWE U  OLCHHUBATh

IPaBJONO00HOCTh MOYYCHHBIX PE3YyIHTATOB




YMeHue onepupoBaTh MNOHATUAMU: (GUTYpa, TOYKA, OTPE3OK,
npsimasi, Jyd, JIOMaHas, Yroj, MHOIOYIOJIBHHMK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKHU,
HpSMOYTOJIbHBIA TPEYyrOJIbHUK, MEAHaHa, OMCCEKTpUca M BBICOTA
TPEYTrOJbHHMKA, YETHIPEXYTOJBHUK, IapajuleorpaMM, poMmo,
OpsIMOYIOJIBHUK,  KBaJapaT, Tpameuus; OKpPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (puUrypamu;
YMEHHUE penlaTh 3a/1a4i, B TOM YHCIIE€ U3 TOBCEHEBHOU KU3HHU, HA
HaxXOXJEHUE TEOMETPUYECKUX BEIMYMH C  IPUMEHEHUEM

M3YyYEHHBIX CBOHCTB (puryp u GpakTos

10

YMeHne onepupoBaTh MOHSTHSIMH: PABEHCTBO (PHUTYp, PaBEHCTBO
TPEYTOJIBHHUKOB; IMAPAJIICITBHOCTh U TIEPIECHANKYJIIPHOCTD TPSIMBIX,
YroJI MEXKIy NPSMBIMH, MEPIEHIUKYISAP, HAKIOHHAS, MPOSKIIHS,
nogodbue  uryp, TMOAOOHBIE  TPEYrOJbHUKHA,  CHMMETPHSI
OTHOCHUTENILHO TOYKHU U MPSIMOI; YMEHUE PAaCIO3HABATh PABEHCTBO,
CUMMETpPHI0O M moxobue  ¢uryp, mNapauielbHOCTh  H

NEPIEHIUKYJIIPHOCTb IPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSMH: JMHA, PACCTOSHUE, Yol
(BemmuMHA yria, CHHYC U KOCHHYC yIJla TPEeyroybHUKA), MJI0IIA/b;
YMEHHME OLIEHWBAaTh pa3Mepbl MpPEeAMETOB U OOBEKTOB B
OKPY’KalOIlleM MHUpE; YMEHHE NMPUMEHATH (POPMYIbI MepuMeTpa U
IUIOIIAA MHOI'OYTOJIBHUKOB, JUIMHBI OKPYXKHOCTH U IUIOIIAJU
Kpyra, oObeMa MpsAMOYIOJbHOI'O Mapajulesenulena; yMeHue
IPUMEHATh IPU3HAKA DPABEHCTBA TPEYTOJBHUKOB, TEOPEMY O
CyMMe YTJIOB TPEYTOJIbHHKA, TEOpeEMY [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOLICHUS Ui BBIUUCICHMS JJIMH,

pacCTOSHUM, MIIOIAIEH

12

YMmenue wu3zo0paxaTh IUIOCKHME GUIYpbl U HUX KOMOMHAIuW,
IPOCTPAaHCTBEHHbIE (GUIYpPbl OT PYKH, C MOMOIIBI UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpEACTB MO TEKCTOBOMY WJIU

CUMBOJIbBHOMY OITMCAHUIO

13

YMeHue onepupoBaTh IOHATHSAMH: NPSAMOYrojbHas CHCTEMa
KOOpJMHAT; KOOPAMHATBHI TOUYKH, BEKTOp, CyMMa BEKTOpPOB,

MMpOU3BCACHUEC BCKTOpPAa Ha 4YHUCIO, CKaIKIpHOC MPOU3BCACHHUC




BCKTOPOB; YMCHHEC HCIIOJIB30BAaThb BEKTOPbBI M KOOPAWHATHI IJIA
MMPEACTABJIICHUA JAaHHBIX U PCHICHUA 3aaa4, B TOM YHCJIC U3 APYTrUux

y4e€OHBIX TPEAMETOB M PeasbHOM KU3HU

14

VMeHHe OnepupoBaTh TMOHATHIMHU: CTOJOMKOBBIE W KPYTOBBIC
JqUarpaMMmbl, TaOJHMIBI, CpenHee apudMeTHYecKoe, MeauaHa,
HauOobllIee ¥ HaUMEHbIIIEEe 3HAUEHUs, pa3Max YHUCI0BOro Habopa;
YMEHUE U3BIEKaTh, MHTEPIPETUPOBATH M IPEOOPa30BBIBATH
UHPOPMAINIO, MPEJCTaBICHHYI0 B Ta0JMIIAX M Ha JUarpaMMax,
OTpaXKarolllyl0 CBOWCTBA U XapaKTEPUCTHKH PEANIbHBIX IPOLIECCOB
U SIBJIGHUM; yMEHHME pacllo3HaBaTb W3MEHYMBHIC BEJIMYMHBI B

OKPY’KaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSMH: CIyYaWHBIA ONBIT (CIIydailHBINA
OKCIEPUMEHT), DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXO.)
CIIy4allHOTO OIIBITA, CIy4alHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOJUTh BEPOSTHOCTH CIIYYalHBIX COOBITUI B OIBITAaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHIMH, YMEHHUE pelIaTh
3a/1a4d METOJOM OPraHM30BAHHOIO Mepedopa U ¢ UCMOJIb30BAHUEM
MpaBuja YMHOXEHHUS; YMEHUE OICHUBATh BEPOSTHOCTU PEAIbHBIX
COOBITHI U SIBJICHU, TOHUMATh POJIb MPAKTHYCCKU JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH B OKpYXalolleM MHpPE U B KHU3HH,
3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MaCCOBBIX SABJICHUAX

16

YMenue BoIOMpaTh MOAXOASUINI U3YUEHHBIM METOJ JIJISl PEIICHUS
3a7a4¥, NMPUBOJUTH NMPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM
B TMpUPOJE M IKU3HHU, paACIO3HaBaTh MPOSBJICHUE 3aKOHOB
MaTeMaTUKH B HCKYCCTBE, OMHMCHIBATH OT/ACIbHBIC BBIIAIOIIUECS
pe3yJibTaThl, MOJIYYEHHbIE B XOAE€ pa3BUTHUS MaTEMaTUKU Kak
HayKH, MPUBOJIUTH NPUMEPbl MAaTEMaTHYECKUX OTKPBITHM M HUX

aBTOPOB B OTE€YECTBEHHOW U BCEMUPHON NCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA

OI'2 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BEIYUCICHUS

1.1 Hartypanpuble u nensie yncia. [Ipu3Haky 1eIMMOCTH LIENbIX YUCET

- OOBbIKHOBEHHBIE M JECSATUYHBIE JIpOOM, TPOIEHTH, OECKOHEYHBIE
' nepuoInYecKue 1podu

3 PanmonansHble uucia. ApudmeTHueckue Ornepanud ¢ panuoHaIbHBIMU
. YU CIIaMU

14 JeiicTBuTenbpHBIE Yncna. ApUMETUUECKUE ONepaluu C JeiCTBUTEIbHBIMU
' yucIaMu

s [IpubnmxEéHHbIE BBIUKCICHUS, MpaBUjIa OKPYIJICHHS, MPUKHUAKA M OIICHKA
' pe3yibTaTa BbIYUCICHUI

2 Anre0pandecKre BbIpaKCHHS

2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUSI C IEPEMEHHBIMU )

59 Crenenb c menbiM mnokaszatesneMm. CTeneHb C palllOHAIbHBIM MOKAa3aTEIEM.
. CBoiicTBa cTeneHn

2.3 MHorousneHbl

24 Anrebpandeckas 1poOb

5 s ApudmMernuecknii  KOpeHb  HaTypalbHOH  cremeHW. [leiictBus ¢
' apru(pMETHIECKUMH KOPHSIMH HATYpaJIbHON CTEIEHU

3 YpaBHEHUS U HEPABEHCTBA

31 Hensie u npoOHO-panroHanbHbIe ypaBHEHUS. CHUCTEMBbI U COBOKYITHOCTHU
. ypaBHEHUM

35 Lenbie 1 apoOHO-panoHa bHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEpaBEHCTB

3.3 Pemenue TeKCTOBBIX 3ama4

4 YucnoBble MOCIEA0BATENBHOCTH

4.1 IMocnenoBaTenpHOCTH, CIOCOORI 3aJaHHUS MOCIEI0BATEILHOCTEH




ApudmeTnueckass M reoMmerpuueckas mnporpeccuu. DopMyna CIOKHBIX

4.2
IIPOLIEHTOB

5 OyHKIUHT
Oynkuusa, cnocodbl 3amaHus ¢yHkuuu. ['padux ¢ynkuuu. O6nacTh
OlpeneseHus] W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymm  QyHKunu.

5.1 [IpomexxyTkn 3HakKonmocTtossHCTBa. IIpoMexyTKM MOHOTOHHOCTH (DYyHKIMU.
Makcumymbpl ¥ MHHMMYMBI  (yHknuu. HauOombinee u  HauMeHblee
3HaueHne QyHKIUU Ha TPOMEXKYTKE

6 KoopanHaTel Ha IPSIMOI ¥ IIIIOCKOCTH

6.1 KoopaunaTtHas npsimas

6.2 JlexkapToBbl KOOPAMHATHI HA IIJIOCKOCTH

7 TI'eomerpus

7.1 I'eomerpuyeckue GpUrypsl 1 UX CBOKWCTBA

7.2 TpeyronbHuK

7.3 MHOroyroiabHIuKH

7.4 OKpy>XHOCTb U KpyT

7.5 N3MmepeHne reoMeTpuYecKuX BeTUYNH

7.6 BekTops! Ha MIIOCKOCTH

8 BeposaTHOCTb U cTaTHCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHoCTb

8.3 Kombunaropuka

8.4 MHuoxectBa

8.5 I'padsr
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