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7 KUIIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHWE W apu]MeTHUecKue ICHCTBUS C
pauMoHaNIbHBIMU YncaamMu. YuciaoBas npsmasi, MOyJb YHCTIA.

CreneHb ¢ HaTypaJibHBIM IIOKa3aTejaeM U €€ CBOMCTBA. 3amuCh 4yuCia B JIECATUYHOMN
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemienne TeKCTOBBIX 3a7a4 apupMETHUYECKHM criocoboMm. Pemenue 3amau u3 peanbHOR
MPaKTUKKA HAa YacTd, Ha APOOM, Ha MPOLEHTHI, MPUMEHEHHUE OTHOLIECHUN W MPONOpLUil MpHU
peLlIeHUHU 3aj1a4, pelIeHe 3a1a4 Ha JBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

Henumocts nenbix yucen. CBONCTBA JEIUMOCTH.

[Ipocthie u coctaBHbie yncia. YéTHbie U Heu€THbIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBbI M IIPOU3BEACHUS LIEIbIX YUCEN MPU PEIICHUU
3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM.

HaubGonpmumii oOmuii nenurens ¥ HauMeHbIee ollee KpaTHOE ABYX 4ucenl. B3aumuo
npoctele uncia. Anroputm EBkinuna.

Henenne ¢ octaTkoM. ApupMeTHuIecKre orepanuu Hajl OCTaTKaMHu.

Anredpanyeckne BbIPaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMH. 3HAY€HHE BBIpaKEHUs C NepeMeHHbIMU. lIpencrasienue
3aBHCHUMOCTH MEXKy BEJIMYUHAMU B BUJE POPMYIIBL.

ToxnmectBo.  ToxmecTBeHHBIE  IpeoOpa3oBaHUsl — anreOpamyecKUX  BBIPAKCHHU.
Jloka3aTenbCcTBO TOXKIECTB.

Opnowienbl. OqHOWIEH cTaHAapTHOrO BUJA. CTENEeHb OAHOUICHA.

MHuorounensl. MHorowieH crangaptHoro Buaa. CrteneHb MHorowieHa. CloxeHue,
BbIUWTAHUE, YMHOXXEHHME M JeJieHue MHOroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPAKEHUS B
MHorouwieH. Kopuu MHOrousnexa.

@opMynbl COKPAlIEHHOIO YMHOXXECHHSA: KBaJApaT CyMMbl M KBaJApaT pPA3HOCTH JBYX
BBIpaXEHHH, KyO0 CyMMBI U KyO pasHOCTH JBYX BBIPDQKEHUU, PA3HOCTh KBAApPaTOB JABYX
BBIPOKECHUM, MPOU3BEACHUE PA3HOCTH U CYMMBI JBYX BBIPQKEHUH, CyMMa M Pa3HOCTh KyOOB
JBYX BBIPaKECHUH.

Pa3znoxxeHnne MHOrowieHa Ha MHOXXMUTEIH. BbeiHeceHHe 0OIEro MHOXKHUTENS 32 CKOOKH.
Mertoa rpynnupoBKH.

YpaBHeHUs] M HEpaABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHOW. KopeHbp ypaBHeHus. CBOWCTBAa ypaBHEHHMM C OJHOU
NepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUM. Y paBHEHUE KaK MaTeMaTHYeCKash MOJIEIb PEAIbHON
CUTYaIH.

JInHeliHOe ypaBHEHHE C OJHOM INEpeMEHHOW. UMCiIo KOpHEH JIMHEWHOIO YpaBHEHWS.
Pemienne TEKCTOBBIX 3a7ady C IIOMOIIBK) JIMHEWHBIX YypaBHEHWU. JIMHENWHOE ypaBHEHME,
coJiepaKallee 3HaK MOJYJIA.

VYpaBHeHne ¢ JByMs TMepeMeHHbIMU. [paduk IUHEHHOrO YypaBHEHUS C JABYMs
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ AByMs mepeMeHHbIMU. ['paduyeckuii MmeTos
pELIEHUs] CUCTEMBI JINHENHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU. Pemenne cucteM JTMHEHHBIX
YpaBHEHUN C JBYMS NEPEMEHHBIMM METOJOM IOJCTAaHOBKM M METOAOM ciiokeHus. Cucrema
JIBYX JIMHEWHBIX YPaBHEHUU C IBYMSI IEPEMEHHBIMHU KaK MOJIETb PEAIbHON CUTYyAIINH.

DOyHKIUHA

Koopaunara Touku Ha mnpsMod. YUucioBble NpOMEXYTKU. PaccTosiHue Mexay AByMst
TOYKaMHU KOOPJAMHATHON IIPSMOM.



[IpstmoyToNbHAsT cUCTEeMa KOOpAMHAT. AOCIMCca M OpJMHATa TOYKM Ha KOOPIWHATHOU
miockoct. Ilpumepsl rpadukoB, 3amaHHbIX (opmyrmamu. YUreHune rpaduUKOB peaTbHBIX
3aBUCUMOCTEH.

OyHKIIMOHATBHBIC 3aBUCUMOCTH MEXIY BennuuHaMu. [lonstue QyHkiun. OyHKIUS Kak
MaTeMaTHuYecKasi MOJeNb peajbHoro mpouecca. Obxacte ompeneneHuss U 00JacTb 3HAYCHUH
dbyakuun. CniocoOs! 3amanust pyHkiuu. ['paduk Gynkmuu. [loHsaTHS MakcMMyMa U MUHUMYyMa,
BO3pacTaHus U yOBIBaHMSI HA IPUMEPaX PEATbHBIX 3aBUCHMOCTEH.

Jluneiinas ¢pyukuus, € cBoiicta. ['paduk aunerinon Gyukuun. ['padux pynkuuu y = [X|.
Kycouno-3ananubie GyHKINU.

8 KVIACC

Yuciia 1 BBIYMCICHUSA

KBanpatHsie kopHU. Apu(MeTHYecKnii KBaJIpaTHBIH KOpPEeHb M ero cBoicTBa. [lonarue
MppanyoHaIbHOr0 yucia. J[elcTBusA C HppanuoOHAIbHBIMU uuciamMu. CBOMCTBa JEHCTBUH C
MppaluOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHAIIBHBIX YHCET.

[IpeacraBnenus 0 pacUIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXeCTBa HATypaIbHbIX, LEJbIX,
palMOHANbHBIX, IEUCTBUTENBbHBIX yncesl. CpaBHeHHE yncen. YUNCIoBbIe TPOMEKYTKU.

HeiictBust ¢ ocrarkamu. OcrtaTku creneHed. llpuMeHeHue OCTaTKOB K pEIICHHUIO
YPaBHEHUH B LIETBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTb IPOLIECCOB B OKPYKAIOIIEM
mupe. CTaHIapTHBINA BUJT YKCIA.

Auredpanyeckune BbIpaKeHUs

Anre6Gpanueckasi 1poOb. [[omycTumble 3HAUEHUS NMEPEMEHHBIX B IPOOHO-paIlMOHATIBHBIX
BeIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoid Apodu. CrioskeHre, BEBIMUTaHNuE, YMHOKEHUE
U JieTieHue anredpanyeckux apoOeit. Brinenenue 1nenoit yactu anredpanueckoi apoou.

Pannonanbupie  BbIpakeHus.  TokIecTBEHHblE  IPEOOpa3OBaHUs  PALMOHAIBHBIX
BBIPKEHUM.

JlonycTuMble 3HA4YEHUsI MEPEMEHHBIX B BBIPAKEHUSAX, COJAEPKALIUX apUPMETHUECKUE
KBaJpaTHble  KOpHU. TOXXJAECTBEHHbIE  MPeoOpa3oBaHMs  BBIPAKEHHMH,  COJEpIKAILIUX
apu@meTnyecKue KBaJpaTHbIE KOPHHU.

Crenenp ¢ wLedbIM TMoOKazaTeneM u e€ cBoicTBa. IIpeoOpa3oBaHue BbIpaXeHHUH,
COJIEpKAIINX CTEIECHH.

YpaBHeHUs M HEpABEHCTBA

KBagpatHoe ypaBHeHune. @opMyna KOpHEH KBaJApaTHOrO ypaBHeHMs. KoimuecTBo
JIEMCTBUTENIbHBIX KOpPHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUs, CBOIUMBIE K
JUHEHHBIM ypaBHEHUSM WIA K KBaJgpaTHbIM YypaBHEHHMsM. KBaapaTHoe ypaBHEHHE C
napameTpoM. PelieHne TeKCTOBBIX 3314 C IIOMOIbIO KBaJAPATHBIX YPABHEHUN.

JlpobHO-paninoHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX — ypaBHEHUH.
Pemenue TEKCTOBBIX 3a/ad C IMOMOIIbIO JpOOHO-pallMOHANBHBIX ypaBHeHHMH. ['paduueckas
WHTEpIpPETALNs YPAaBHEHUN C JBYMS IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemennoi. Crtporme u HecTporue HepaBeHCTBA. ClokeHHe U
YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OlLlEHMBaHME 3HA4YEHMs BbIpaXeHMs. JlokazaTenbcTBO
HEPaBEHCTB.

[loHsATHE O pENIEHMH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO pELICHUMN
HEpaBEHCTBA. PaBHOCHIIBHBIE HEPaBEHCTBA.

JInHeitHOE HEpPaBEHCTBO € OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JIMHENHBIX HEPABEHCTB C OJTHOM NepeMeHHON. CHCTEMBI M COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJIHOM NEepeMEHHOU. Pemenne TeKCTOBBIX 3a/1ad ¢ MOMOIIBIO JIMHEHHBIX HEPAaBEHCTB C OJHOU
MIEPEMEHHOM.



DOyHKIUH

OO6nacth ompeaeneHuss 1 MHOXKECTBO 3HaueHU (QyHKmH. CriocoObl 3amanus (PyHKITHA.
I'padux ¢pynkumuu. Yrenue cBoicTB ¢pyHkuuu mno e€ rpadukxy. [Ipumeps! rpadukoB (yHKIHH,
OTPaKAIOIIUX pealIbHbIE MPOLIECCHI.

Jlunetinas GyHkuus. OyHKIUH, OMUCHIBAIOIINE IPSAMYIO U 00paTHYIO MTPONOPIIHOHATBEHBIC
3aBUCUMOCTH, UX I'pauKu.

Oynxmmn y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicrBa. Kycouro-
3aJlaHHbIe (DYHKIHU.

9 KJIACC

Yuciia ¥ BbIYHMCICHUSA

Kopenp N-i1 crenenn u ero cpoicrBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM MU €€
CBOMCTBA.

Anredpanyeckue BbIPaKeHUs

ToxnecTBeHHbIE IpeoOpa3oBaHMs BBIPAKEHUM, COJAEpXKALUX KOpPEeHb N-il cTeneHw.
ToxnecTBeHHblEe NpPeoOpa30BaHMs BBIPAKEHUH, COJEPXKALIMX CTENEHb C palMOHAIbHBIM
IIOKAa3aTeJIEM.

KBagparueiii TpéxuneH. KopHu KBajgparHoro TtpéxwieHa. PaznokeHue KBaapaTHOTO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHusI 1 HepaBeHCTBA

bukBanpatHele  ypaBHeHus. IIpumepel  npHMEHEHUMH  METONOB  PaBHOCHJIBHBIX
npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOHN, rPaUIECKOro METOJa MIPU PEIICHUH YpaBHEHHN 3-U H
4-i1 cTeneHew.

Pemenue npo6GHO-paliiOHaNIbHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHUH C JByMs IE€pEMEHHBIMH. PelieHue NpoCTEHINUX CHUCTEM
HEIIMHEHHBIX YpaBHEHHH C JBYMsS TNEpeMEeHHBIMH. | padudeckuii METOJ PEIIeHHS CHCTEMBI
HEJIMHEWHBIX YPABHEHMM C ABYMs mepeMeHHbIMM. CucTema ABYX HEIMHEHHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAIbHOM CUTYyallUH.

Yucnossle HepaBeHCTBA. PereHne TMHENHBIX HEPaBEHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB.

KBagpaTHble HepaBEeHCTBA C OJHOM NEPEMEHHOW. PernieHue KBaapaTHBIX HEPABEHCTB
rpa¢pu4eckuM METOJOM U METOJOM HHTEpPBAIOB. METO1 HHTEpBAIOB Ul pallMOHAIBHBIX
HepaBeHCTB. [Ipocreiinirie HepaBeHCTBA € MAPAMETPOM.

Penienne TeKCTOBBIX 3a7jay C IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ aBymMs mepeMeHHbIMU. PelieHue HepaBeHCTBA C ABYMs IEPEMEHHBIMH.
CucremMbl HEpaBeHCTB C JIByMs IepeMeHHbIMU. ['paduueckuil MeTon peleHHus CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DOyHKIUH

Oyukuus. CpoilcTBa (QYHKUMM: HYIM (QYHKIUH, TMPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKLIMH, TPOMEXYTKH BO3pAacTaHHUsl M YObIBaHMS (YHKUUHU, YETHBbIE M HEUYETHbIE (DYHKIUH,
HauOoJIbIlIee U HAMMEHbLIee 3HaUeHUs (QYHKIUY.

KBagpatnunas ¢ynkuus u e€ cBoiictBa. lcmonb3oBaHue CBOMCTB KBaJpaTUYHOMN
byHkun s pemienust 3anad. [loctpoenue rpaduxa xBagpatuyHod ¢yHkiuu. [lonoxenue
rpaduka KBaApaTUYHON (PYHKIIMHM B 3aBUCUMOCTH OT €€ Kod(duuuneHToB. ['paduku GpyHKuuil y
=ax2, y = a(x - m)> u y = a(x — m)*> +n. IocrpoeHue rpadukoB (YHKIHHA C MOMOIIBIO
npeoOpa3oBaHuil.

Hpobuo-nuneitnas pynknus. Mccnenopanue ¢yHKITHA.

®ynkuus Y = X' ¢ HaTypaJIbHBIM MOKa3aTeaeM N U €& rpaduk.

YucsioBble NOC/I€10BATEILHOCTH H POrpeccuu

[TonsTue YHCIIOBOU IIOCJIEJ0BATEIbHOCTH. Koneunslie u OeCcKOHEeUHbIe
nocneaoBarenbHOCTH. OrpaHuyeHHas IOCJIeN0BaTeNbHOCTh. MOHOTOHHO — BO3pacTarouias



(yObIBaromas) mocuenoBaTeabHOCTh. CrOCOOBI 3a/laHus MOCIEA0BATEILHOCTH: OMHUCATENbHBIN,
TaOJIMYHBIN, C TOMOLIBIO (POPMYIIBI N-TO YJieHa, PEKYPPEHTHBIN.

Apudmernueckass 1 reomeTpuieckas nporpeccuu. CBOHCTBa WICHOB apu()METHUECKONW U
reOMETpUUYECKOr mporpeccuit. DopMmysbsl N-ro 4dieHa apuMETHYECKOW U TeOMETPHUECKOU
nporpeccuii. @OpMyabl CyMMBI TEpPBBIX N UWICHOB apU(METHYECKOW M TeOMETPUICCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIAbI, KPEIUTHI.

[IpencraBiaeHne O CXOAMMOCTH MOCJENOBATEIBHOCTH, O CYMMHPOBAaHMHM OECKOHEYHO
yOBIBAIOLIEH r€OMETPUUECKON TPOTPECCUHU.

Meron matremaTudeckor MHAYKIMU. [IpocTeiimme npumepsl.



INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 0OIIEro 0oOpa3oBaHUs: OHA
oOecrieunBaeT U3yuyeHue IPYrux JAUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAWMO MJIsi NMPOJOJDKEHHs 00pa3oBaHUs W JJsl MOBCETHEBHOMN
KU3HU. Pa3zButue y oOydarolmuxcsi HayuyHbIX HPEICTABICHUNA O MPOUCXOKICHUH U CYIIHOCTU
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW SBICHUH U
MPOLIECCOB B MIpHUpOJIe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS Ha0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeiCcTBUS, BBIBOJBI, GopMyaupoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecrieunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PAacCYyXJEeHUs, 0000IIeHHEe M KOHKPETH3alUIo, adCTparipoBaHUE W aHAJIOTHIO.
OOydenne anreOpe MpearnonaraeT 3HAYUTEIBHBI OOBEM CAMOCTOSTEIBHON AESITEITLHOCTU
o0Oydaromuxcsi, IMOITOMY CaMOCTOATEIbHOE pelIeHUue 3a7ad OOydJaroIMMHUCS — SBISETCS
peanu3anuent 1eaTeIbHOCTHOTO IPUHIIUIA O0yUeHHUS.

B ctpykType nporpammsel yueOHOTo Kypca «Anredpay yriyoa€HHOro U3yu4eHusi OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKAaTelIbHO-METONUYEeCKHe JUHHM: «Yucia ©  BBIYHUCICHUY,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIepKATEIbHO-METOIUUYECKUX JTMHUN Pa3BUBACTCS Ha MPOTSHKEHUHU TPEX JIET M3YUEHHs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUSAMHU. B Xo/1e u3yueHus kypca o0y4yaromumcs MPUXOAUTCS
JIOTHYECKH PACCYXKaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBS3uW ¢ 3TUM B
nporpaMMy  y4eOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI  JIOTHKH,
NpPEJCTAaBICHHbBIE BO BCEX OCHOBHBIX pasfellax MaTeMaTH4ecKoro oOpa3oBaHHs U
CIIOCOOCTBYIOLIUE OBJQJACHUI0O OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTHYeCKOTro
s3p1ka. Coziep KaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBiIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHUM «Yucina M BBIUMCICHUS» CIY)KUT OCHOBOM JUIsl JTalibHEHIIETro
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIUXCs JIOTMYECKOTO MBIIUICHNUS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEHCTBUTENFHOM YHCIe. 3aBEpLICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JAByX anreOpanyeckux JHUHUH — «AureOpanyeckue BBIPAKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromIHMXcs
MaTeMaTHYeCKOro ammnapaTra, HEOOXOIUMOIo js pelleHHs 3aJad MaTeMaTHKH, CMEKHBIX
MIPEMETOB U OKpYyKaroliel peanbHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHMs y4eOHBII
MaTepual TpPYNNUPYETCsl BOKPYT PpAlHOHAIBHBIX BbIpaXeHHH. Anrebpa JIeMOHCTPHPYET
3HaYCHHE MaTeMAaTHUKM KakK s3bIKa U TMOCTPOSHHMS MAaTeMaTWYeCKHX MOJeleil, OmMCcaHus
IpPOIIECCOB U SIBICHUHM peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOAAT TakKke
NanbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIUMOTO, B YACTHOCTH, JUIS
OCBOCHMsS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JUHWM  HAIEJIEHO Ha  TOJyYeHHUE
00yJaromuMucs 3HaHUuM 0 QYHKIMIX KaK BakHEHIIEH MaTeMaTH4ecKOM MOJIeNn sl OMHCaHUsS
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX IMPOIECCOB M SIBICHUI B mpuponae W odmectBe. V3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIOJIb30BaTh pa3IHyYHbIE



BBIpa3UTENbHbIC CPEACTBA S3bIKA MAaTEMaTHKH — CJIOBECHOT'O, CHMBOJIMYECKOTO, TpaHuecKoro,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KyJIbTYPHI.

VYrnyOnéHHblE  Kypc — anreOpbl  XapaKTepu3yeTcs  HM3yYeHHUEM  JOMOJHUTEIBHOIO
TEOPETUYECKOr0 ammapara M CBS3aHHBIX C HUM METOJIOB pelIeHHus 3aaay. Anredpa sBIseTCS
A3BIKOM JUJIsl ONMMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTeMaTHYeCKOIo
moaenupoBanus. [Ipu 3ToM camMu 0OBEKTHI MAaTeMaTHYECKHX yMO3AKIIOUEHUH M MPUHATHIC B
anredpe mpaBuiia UX KOHCTPYUPOBAHUS CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI 000CHOBBIBATH
U JIOKa3bIBaTh CYXJICHUS, PA3BUBAIOT MAaTEMaTHYECKyI0 HMHTYHULUIO, KPAaTKO M HAarJIAIHO
PacKpbIBAlIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUN U ydaT UX MpUMEHEHUI0. TeM caMbIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (DOPMUPOBAHMHM HAYYHO-TEOPETUUYECKOTO MBIILICHHS
oOyyJaronuxcs.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBI BKJIIOYAET CJEAYIOUIME OCHOBHBIE pa3lenbl coiepxaHus: «Yuciaa U BBIUUCICHUS,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHHUS U HEPABEHCTBAY, «DyHKIIMNY.

Ha u3ydenue yueOHoro kypca «Anredpa» orBoautcs 408 gacos: B 7 kitacce — 136 yacoB
(4 yaca B Henenmo), B 8 kiacce — 136 yacoB (4 yaca B Hezento), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUMA IIPOI'PAMMBI VUEBHOI'O KVPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILIET'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbHI

JInYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAaMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
YacTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

NPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKEHHSIM POCCHUMCKMX MATEMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIAIHBIX
chepax;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTBIO K BBIMOJTHCHHUIO OOS3aHHOCTEH TpaXKIaHWHA W pealu3allid ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX ()YHKIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX IMPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLIUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TPy10BOI0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPABIEHHOCTH, OCO3HAHMEM BXHOCTH MAaTEMAaTUYECKOTO 0O0pa30BaHUs Ha MPOTSHKECHUH BCel
JKU3HU JJIs1 YCHEIIHON MpOQeCcCHOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTE HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B JAESITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpeACTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIS Pa3BUTHUS [IUBUIIN3AIINU, OBJIAJICHUEM SI3bIKOM MAaTE€MaTHUKH U MaTEeMaTHYECKOM
KyJIbTypOH KakK CpEICTBOM I[O3HaHUS MHpA, OBJAJEHUEM HAaBBIKAMU MCCIIEOBATEIbCKON
JIEATEIIbHOCTH;

6) ¢usuyeckoro BoOCHHMTAHHWS, (POPMHPOBAHHA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAaHUS B MHTEpecax CBOErO 3J0pPOBbA,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3KOJIOTHYECKOT0 BOCITUTAHUS

OpUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpebl, 0CO3HAHUEM II100aIBHOIO XapakTepa SKOJIOTHYeCKUX
npo0OJieM U yTel X pelieHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO EATeTbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y JIPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;



HEOO0XOIUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJECH, MOHATHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JE(PUIINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, popMyJIMpOBaTh U OLIEHUBATh PUCKH U NOCIEACTBHSL, (POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTare OcBOEHUS MPOrpaMMbBI MO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromierocss OyayT cGOpMHpPOBaHBI MeTamnmpeaMeTHbIe pPe3yJabTaThl,
XapaKTEPU3YIOLINECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  IIO3HABATEIIBHBIMU  JICHCTBUSIMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU M YHUBEPCAIBHBIMU PETYJIATUBHBIMU
JEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble jornyeckue AeiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOIICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBAaTh W MPeoOpa3oBbIBaTh CYXICHHS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IIUE, YCIOBHEIC,

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M IPOTHUBOpEUUs B (pakTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

JIeJIaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACIAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MaTEMaTHYECKUX YTBEPXKAEHUH (IpsMble U OT HPOTUBHOIO),
IPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA MaTeMaTU4YeCKuX (aKTOB, BBICTpauBaTh
apryMeHTaluI0, NPUBOANUTE MPUMEPHI U KOHTPIPUMEPHI, MPUMEHATh METOJ MaTEMATHYECKOU
MHAYKIIMHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Cmoco0 pemieHus y4eOHOW 3agaud  (CpaBHHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboee MOAXOAAIMI C YYETOM CaMOCTOSITENIbHO —BBIAEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POpPMYIUpOBaTh
BONPOCHI, GUKCHUPYIOLIME MPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POpPMUPOBATh TUINOTE3Y, ApIYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IJIaHY AKCHEPUMEHT, MCCIEI0BaHUE T10
YCTQHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSITENIbHO (hOpMYITUpPOBaTh 000OIIEHUST M BBIBOJIBI MO pe3yibTaTaM MpOBEIEHHOTO
HAOJIIOJIEHUsI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OIEHHBATh JOCTOBEPHOCTh IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IEHHI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmaumeii:

BBISIBIISIT HEIOCTATOYHOCTh M M30BITOYHOCTH MHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX IS

pelleHus 3aauu;



BBIOMpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBAaTH W WHTEPIPETHUPOBATh HH(DOPMAIUIO
pas3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (OopMy MpencTaBlIeHUS] MHPOPMALUU M HIUTIOCTPHPOBATH pEIIacMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHMBATh  HAI&KHOCTh  HMH(OpPMAUMM 1O  KPUTEPUSAM, TPEAIOKCHHBIM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

BOCIIPHHUMATh U (HOPMYIHPOBATh CY)XKJICHHS B COOTBETCTBHU C YCIOBUSIMH U LEISMHU
oOLIeHMs, SICHO, TOYHO, 'PAaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U IHCHbMEHHBIX
TEKCTaX, JaBaTh IOACHEHMS IO XOJy pELIeHUs 3aJadd, KOMMEHTHPOBATH I1OJYy4YEHHBIN
pe3yJbTaT;

B Xoz€ OOCYX/IEHHUs 3a/aBaTh BOIPOCHl MO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOIJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHbBIE HA MOMCK PELIEHMs], CONOCTAaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB Juayora, oOHapyKuBaTh Pa3jM4Ke U CXOICTBO
NO3HILINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOIIACHS, CBOU BO3PAKCHHUS,

IPEACTaBIIATh PE3yJIbTaThl PEIeHHs 3a7ayd, 3KCIEPUMEHTa, HCCIEeIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
pelIeHUH Y4eOHBIX MaTeMaTH4YecKMX 3ajad, MPUHUMAaTh IeJb COBMECTHOM JesTelIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacpeieisTh BUIbl PadOT, TOTOBApUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIbKUX JIO/IEH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMbI» U HHBIE); BBIIOJIHATH CBOK 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JpYTMMH YJ€HAaMM KOMaHJbl, OLIEHHBATh KAauye€CTBO pe3yJjbTaTa M KayeCTBO CBOErO BKJIAJa B
oOIIM pe3ysbTaT 10 KpUTEpUsiM, c(HOpMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBIBJISITH  MPOOJIEMBI  JUIsl  PELIEHUS B JKU3HEHHBIX U Y4eOHBIX CHUTYyalMsX,
OPUEHTUPOBATHCS B PA3JINYHBIX MMOAXOAAX MPUHATUS PELIEHUN (MHANBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJIATH IJIaH, AJITOPUTM PEIIEHUs 3a1auu (WK €ro 4acTh), BBIOUPATh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCA PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJI Mpoliecca M pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIICKCUH;

NpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPHM PEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3YJIbTAaTa JEATEIbHOCTH IOCTABICHHOM LIEIU M YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaThb OSMOIMH MpPU H3YYEHUU MaTeMaTUYeCKUX OOBEKTOB U (HaKTOB, J1aBaTh
SMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauu.

HHPEAMETHBIE PE3YJIbTATHI



K koHIty 00y4enust B 7 Kjiacce 00y4JarOUIHICs MOTYYHT CICAYIONINE MPEAMETHBIC PE3YIbTaThI:

Yucaa ¥ BLIYUCTIEHUS

PanuonansHBIC UKCA.

[TepexoauTh OT OMHOM (HOPMBI 3aMKCH YHCEN K APYror (MmpeoOpa3oBBIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

Hcrnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YHCEN, MHOXECTBA LEJIBIX YHUCEN,
MHOKECTBA pallMOHAJIBHBIX YHCEJI TPH pEHICHUW 3a7a4, IPOBEACHHHU PACCYKICHUH U
JIOKa3aTCIIbCTB.

[ToruMaTh 1 OOBIACHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPAJTLHOTO YUCIIA.

CpaBHHMBATH U yIOPSAJOUUBATH PALIMOHATIBHBIE YHCTIA.

BpImotHATE, codeTas YCTHbIE M NMHChbMEHHBIC MPUEMBI, apru(PMETUYECKUE ACHCTBUSA C
palMOHAIIBHBIMU YHUCJIAMH, HMCIIOJIb30BaTh CBOMCTBA YHMCEI W MpaBUjia JCUCTBUNA, NPUEMBI
parMOHATBHBIX BEIYMCIICHUMN.

BrinonaHsaTe AeHCTBUS CO CTENEHSIMU C HATYypaIbHBIMU TTOKA3aTEISIMH.

Haxonuth 3Ha4YeHUs YHCIIOBBIX BBIPAKEHUN, COJAEpIKAIIMX paldOHAIbHBIC YHCIA M
CTENEHW C HaATypaJbHBIM TIOKa3aTelieM, IMPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI
BBIYHCIICHHSI, COCTaBIISATh M OICHWBATh YHWCJIOBBIC BBIPAKCHHUS NPH PEUICHUU MPAKTHUYECKHX
3a/1a4 | 3a]1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

OKpyriIsTh YKclia ¢ 33JJaHHOM TOYHOCTBIO, @ TaK)Ke MO CMBICITY MPAKTUYECKOM CUTYyallUH,
BBITIOJIHSITh TPHUKUIKY W OLEHKY pe3yjibTaTa BBIYUCICHHUH, OICHKY 3HAUYEHUM YHCIOBBIX
BBIPOKCHHM, B TOM YHUCJIC ITPU PEIICHUH NMPAKTHYECCKUX 3a/1a4.

Pemath TekcToBBIC 3370a9M apU(PMETHICCKUM CITOCOOOM, MCIIOIH30BATh TAOIHUIILI, CXEMBI,
YepTEeXkKHU, APyTrue CPeCTBA MPECTABICHUS JAaHHBIX MPH PEIICHUH 3a]1a4.

Pemiate mpakTUKO-OPHMEHTHPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIICHHUEM BEJIMYHWH,
MPOMOPLUOHATIEHOCTBIO BEIMYWH, IPOIEHTAMH, UHTEPIPETUPOBATH PE3YAbTAThl PEIICHUS 3a/1a4
¢ yu€TOM OTrpaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

JlemuMOoCTb.

Jloka3piBaTh M MPUMEHSTH MPU PEIICHUH 3a]1a4 MIPU3HAKHU AeIUMOCTU Ha 2, 4, 8, 5,3, 6, 9,
10, 11, mpu3HaKku 1€TMMOCTH CyMMbI U TPOU3BEJICHUS LIETBIX YUCEL.

PacknanpiBaTh Ha MHOXXUTEIHN HATYpaJIbHBIC YHCIIA.

CB0OOOIHO OTMEepHpPOBaTh MOHATUSAMU: YETHOE YHUCIO, HEYETHOE YMCIIO0, B3aUMHO MPOCTHIE
qHpcIa.

Haxoaute HauOonpmmii oOmMiA OenuTeldh M HaWMEHbIIee o0Illee KpaTHOE YHCel U
WCIIOJIH30BaTh WX MPU PEIICHUH 3a7a4, TPUMEHATh anropuT™ EBkinna.

OnepupoBaTh MOHSATHEM OCTAaTKa MO MOJYJI, NPUMEHSATH CBOICTBA CpPAaBHEHHM IO
MOJYJTIO.

AuredpanyecKkne BbIPaKeHUs

Bripaxenus ¢ mepeMeHHBIMHU.

Hcnonp30BaTh anreOpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B mpoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUH MPU 3aJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

Hcnonp30BaTh TOHATHE TOXKAECTBA, BBIMIOJHIATh TOXIACCTBEHHBIE MPeoOpa3oOBaHM
BBIPAKEHUM, TOKa3bIBaTh TOXKIECTBA.

MHOTrO4JICHHEI.

BrimonHsaTe peoOpazoBaHus 11EI0T0 BBHIPAKEHUS B MHOTOUWIECH MPHUBEACHUEM MOJI0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BoimonusaTe gelicTBus (CNOKEHWE, BBIYMTAHWE, YMHOXKEHHE) C OJHOWIEHAaMH U C
MHOTOYWICHAMH, TPUMEHATH (OPMYIIBI COKPANIEHHOTO YMHOXXEHHS (KBaapar M KyO0 CYMMBI,
KBaJIpaT U KyO pa3HOCTH, Pa3HOCTh KBAgPaTOB, CyMMa M Pa3HOCTb KyOOB), B TOM UHWCIE IS
YIPOIIEHHUST BBIYUCICHHM.



Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM O0IIEero MHOXHUTEJNS, TPYNIUPOBKU CllaraéMbIX, TPUMEHAS (OpMYsbl COKpalIEHHOTO
YMHOKEHHSI.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUICHHs pPa3MYHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus1 1 HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS NpaBUja Mepexona OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsTh, sBIE€TCS JIM YUCIO KOpPHEM
YpaBHEHHS.

[TonGupath mpuUMepsI Map YKCce, SABISIOMUXCS PEIIeHUEM JMHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpaUK JHUHEWHOTO YpaBHEHUS C JIBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl OBYX JIMHEMHBIX YPaBHEHMH C ABYMsSl NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocraBiATh M pellaTh JMHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/aydl IMOJIYYEHHbIN
pe3ynbTar.

DOyHKIUUHA

Koopaunats! u rpaduxu.

N300paxarb Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3alHUChIBATh UHCJIOBBIE IPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATaM.

DyHKIHH.

Ctpouts rpaduku TUHEHHBIX (YHKIIUH.

OnucelBaTh € MOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, BpEMs, PacCTOSIHHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTH, NMPOU3BOJIUTEIBHOCTb, BpeMH,
00BEM paboTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil coco0 MpeICTaBlICHUs U aHamu3a UHQOpPMalUU, U3BJICKATh U
WHTEPIPETUPOBATH HH(POPMALIHIO U3 TPAPUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBath cBOCTBA PYHKIMH JUIsl aHaIM3a TpaMKOB peabHBIX 3aBUCUMOCTEN (HYIU
GYHKIIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMU, TPOMEXYTKHA BO3pAcTaHUs U yOBIBaHUS
dbyHKUIMM, HauOOJIbIIIee U HAUMEHbIIIee 3HAUCHUS (PYHKITUN).

Hcnonb3oBate rpaduku Ui UCCIEIOBaHUS MPOLECCOB U 3aBUCUMOCTEH, NpPU pELICHUU
3a/1a4 U3 IpYyrux yueOHBIX NPEIMETOB U PeaIbHON KU3HU.

K koH1y o6ydenus B 8 kjacce o0yyaromuiics MOJyduT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYMCICHUSA

HppauroHaibHbIe YKCIIA.

IToHMMaTh 1 UCIIONIB30BATh MPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOXKECTB.

CB0060HO OTEepUPOBATH MOHATHUAMU: KBAAPATHBIN KOPeHb, apu(pMeTHUEeCKUN KBapaTHBIN
KOpPEHb, MPPALMOHAIBHOE YHCIIO, HaXOJWTh, OLCHUBATh KBAJPAaTHBIE KOPHH, UCHOJIb3Yys IPHU
HEOOXO/MMOCTH  KaJbKYJISATOP, BBINOJHATH IPEoOpa30BaHMUsS BBIPAKECHHUH, COJEpIKaIIUX
KBaJPaTHbBIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcronb30BaTh HavalbHBIE IPEACTABICHUS O MHOMKECTBE JACHCTBUTEIBHBIX YHUCEN JUISA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.



Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHCENT C MOMOMIBIO JNECATUYHBIX Ipo0eil u
crene”Hed yucna 10, 3amuchiBaTh M OKPYIVISATH YHWCIOBBIE 3HAYEHUS pPEAJbHBIX BEJIUYHUH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUM.

JlenumocTsb.

CB00OHO OnEepUpOBaTh MOHATUEM OCTaTKa MO MOAYIIO, IPUMEHSTh CBOMCTBA CpaBHEHUM
110 MOJYJII0, HAXOJIUTh OCTATKU CYMMbI U MIPOU3BEICHUS 110 JAHHOMY MOAYJIIO.

AulredpanyecKkue BbIpasKeHUs

JpoOHO-panioHaIbHbIC BBIPAXKEHUS.

HaxomuTh nonycTuMbie 3HAUEHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO palliOHAILHON ApOOH.

BrimonsaTh npuBefeHre anredpandeckux Apodei K oOuieMy 3HaMEHATEIo, CIIOKEHHE,
YMHOXKCHHE, JISTICHUE AJIreOpandecKux JIpoOeH.

BhITIONHATE TOXKIECTBEHHBIE MPEOOPA30BAHS PAITUOHATLHBIX BBIPAKCHU.

[Ipumenatp npeoOpa3oBaHMsl BBIPAKEHUN IS PEIICHHUS Pa3IM4YHBIX 3a7a4 W3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 pPEaTbHOMN MPAKTUKHU.

Crenenu.

[IpuMeHATh TMOHATHE CTENEHU C IEIbIM II0KAa3aTeJIeM, BBINMOJIHATH MPeoOpa3OBaHUS
BBIPAXKEHUM, COJIEpIKAILMX CTETICHU C LETBIM MTOKA3aTeIEM.

WppanrionanbHbIe BEIPaXKEHUS.

Haxonute JomycThMble 3HAUEHUsS TEPEMEHHBIX B BBIPAXKEHUAX, COJEpKAIUX
apudMeTHIeCKre KBapaTHbIe KOPHHU.

BreimonHsaTe mpeoOpa3oBaHUsS HMPPALMOHANBHBIX BBIPAKEHUU, WCIONB3YS CBOMCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemiats kBagpaTHbie ypaBHEHUS.

Pemats 1poOHO-paliOHAIbHBIE YPABHEHHUS.

Pemate nuHEHHBIE ypaBHEHHS C MapaMeTpaMH, HECIIOXKHBIE CHUCTEMbl JIMHEWHBIX
YpaBHEHUH C apaMeTpaMH.

[IpoBoaUTH HCCIIEIOBAHUS YPABHEHUN U CHUCTEM YPaBHEHUM, B TOM YHUCJIE C IPUMEHEHHEM
rpaduyueckux mpencTaBieHU (YCTaHABIMBATh, UMEET JM ypaBHEHHE WU CHUCTEMa ypaBHEHUU
pelieHus1, €CIM UMEET, TO CKOJIBKO, U POYEE).

[lepexonuTh OT clOBeCHOW (OPMYIHUPOBKM 3adauu K €€ anredpandeckoil Mojeian ¢
MOMOIIBI0  COCTaBJIEHWS ypPAaBHEHHUS WM CHCTEMbl ypaBHEHHH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4Ml TIOJYY€HHbIN PE3YNIbTaT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPAaBHEHUS, OLIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM M WX CHCTEMbI, JaBaTh TpadUUYECKyI0 HILTIOCTPAIHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumMaTe W WUCNONB30BaTh (YHKIMOHAIBHBIE TIOHSATHA W SI3BIK  (TEPMUHBI,
CUMBOJINYECKUE OOO3HAUYEHMSI), OMPEACNATh 3HAaYeHHE (PYHKIMH IO 3HAYCHHIO apryMEHTa,
OTIpEeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Ctpouts rpaduku QyHKININ , OMUCHIBATH CBONCTBA YMCIOBOM (PYHKIHNH 110 €€ TpaduKy.

K koH1y 00ydenust B 9 kjiacce 00y4aronuiics moy4uT cieIyrole MpeIMeTHbIE Pe3yIbTaThl:

Yucsa v BbIYUCICHUSA

CB0OO/IHO omepupoBaTh MOHATHSIMH: KOPEHb N-H CTENEHHU, CTENEHb C PaldOHATIBHBIM
[IOKa3aTeleM, HAXOJWTh KOpPEHb N-U CTENeHW, CTENEHb C palMOHAJIbHBIM II0Ka3aTelleM,
UCIIONIB3YSl MPH HEOOXOJMMOCTH KallbKYJISTOp, MPUMEHSATh CBOMCTBAa KOpHS N-Ml CTeneHw,
CTENEHM C PALIMOHAIBHBIM I10Ka3aTEIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBAa JEUCTBUTENBbHBIX 4YHCENl IpU pEIIeHWH 3ajad,
IIPOBEJECHUH PACCYXACHUN U JOKA3aTENIbCTB.



CpaBHUBaTh M YNOPAIOYMBATH JECHCTBUTENIbHBIE YHCIA, OKPYIJIATH JACHCTBUTEIbHBIC
YlClia, BBIMOJIHATh IPUKUAKY PE3yIbTaTa BHIYUCICHUHN, OLIEHKY YHCIOBBIX BBIPAXKCHUH.

Auredpanyeckue BbIpaKeHHUs

CBoOofHO omepUpoBaTh IOHATHEM KBAJpPAaTHOIO TPEXWIEHA, HAXOAUTh KOPHHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaJApaTHBIN TPEXUIICH HA IMHEHHbBIE MHOXKHUTEIH.

YpaBHeHusI U HEPaBEeHCTBA

Pemate nMHEeNHBbIE U KBaJpaTHbIE YpPAaBHEHUsI, YPaBHEHUs, CBOSAIIMECS K HUM, APOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemiate Hec10KHbIE KBaIpaTHbIE YPAaBHEHUS C TAPAMETPOM.

Pemate nuHEiHBIE HEpPAaBEHCTBA, KBaJApAaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
MHTEPBAJIOB, U300pakaTh pEIICHNE HEPABEHCTB HA YMCIIOBOM MpPSIMOM, 3alMChIBATh PELICHUE C
IIOMOIIbIO CUMBOJIOB.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Pemiate Hec10KHbBIE CUCTEMBI HEJIMHEHHBIX YPAaBHEHUN C TapaMETPOM.

[IpuMeHsTh  METOABl  PAaBHOCWIBHBIX  IpeoOpa3oBaHUl, 3aMEHbl  IEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHn: ypaBHeHU 3-ii u 4-if cTeneHen.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIEHHE CHUCTEMbl HEPAaBEHCTB HA YUCIIOBON MPSAMOIi,
3alMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHHUs, HEpaBEHCTBAa M HMX CHUCTEMbl, B TOM 4YHCIE C OIPaHMUYCHMSIMHU,
HaIpUMep, B LIEbIX YHCTIax.

[TpoBOIUTH HCCIIEIOBAHUS YPABHEHUH U CUCTEM YPAaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHU (yCTaHABIUBATh, MMEET JIM YpaBHEHHE MM CUCTEMa ypaBHEHHN
peLlIeHHUs], €CITU UMEET, TO CKOJIBKO, U IIPOoYee).

Pemate TekcToBble 3amauM  anreOpaMyecKUM CIOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YpaBHEHM, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh  ypaBHEHHs, HEpaBEeHCTBA M HMX CHCTEMbl Il  COCTaBJICHHUSA
MaTEMAaTUYECKON MOJENIM PEAJbHOM CUTyallud WIM NPHUKIAJHOM 3aladd, WHTEPIPETUPOBATh
MOJIy4YE€HHBIE PE3YJIbTAThl B 3aJJTAaHHOM KOHTEKCTE.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

CB00OJIHO OmnepUpoOBaTh MOHATUSAMU: 3aBUCUMOCTh, QYHKIMS, rpaduk GyHKIUH, NpsMas
IPONOPLHUOHATIBHOCTh, JIMHEHHas (yHKIMSA, oOpaTHas NPONOPLUUOHAIBHOCTh, Mapadona,
runep6osa, KyCouHo-3aJaHHast (PyHKIHUS.

HccnenoBath (yHkIMI0 Mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBAa (YHKIMA: 001acTh
OnpezeNeHusi, MHOXECTBO 3HAu€HUM, HYIH (QYHKUHMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHusl M yObIBaHUS, YETHOCTh U HEUYETHOCTh, HAUOOJbIIEE M HAUMEHbIIIEe
3HAU€HUsl, aCUMIITOTHI.

Pacno3HaBath  KBajgpatuuHyro (QyHKIUIO 10  (Gopmysae, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HU, PU3UKH, TEOMETPUH.

OmnpenensaTs NOJOXKEHUE Tpauka KBAJPAaTUUHOM (QYHKIMM B 3aBUCUMOCTH OT €&
KOA(p(HUIINEHTOB.

Crpouth rpaguk KBagpaTUYHON (PYHKIMHU, ONMUCHIBATH CBOWCTBA KBAPATUUHON (PYHKIIUU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBaAPATUYHON (DYHKIIMM IS peIIeHus 3a1a4.

Ha npumepe kBagpatuuHoil pyHkumu crpoutsh rpaduk Gynkmmu y =af(kx + b) + ¢ ¢
OMOIIBI0 IpeoOpa3oBanmii rpaduka pyHkmn y=F(x).

WnmocTpupoBaTh € MOMOIIBIO TpauKka peajbHYI0 3aBUCUMOCTb WIIM TMPOIECC MO HX
XapaKTEpUCTHKAM.

ApudmMernyeckasi M reomeTpu4ecKasi Iporpeccuu



CBoOOHO omepupoBaTh MOHATHSAMH: IOCJIEIOBATENbHOCTh, apupMeThdeckas |
F€OMETPHUYECKAsI IPOIPECCHH.

3agaBaTh IMOCIENOBATEIBHOCTH Pa3HBIMU CIIOCOOAMHU: ONMHCATENBHBIM, TAOJIWYHBIM, C
MOMOIIBI0 (OPMYIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BhINONHATE BBIYMCICHHUS C MCIONB30BaHMEM (GOPMYN N-ro 4ieHa apudMeTHdeckor u
F€OMETPUUYECKON MTPOTrPECCUii, CyMMBbI IIEPBBIX N YICHOB.

N300paxarh 4ieHbI OCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pewmate 3a1aun, CBs3aHHBIE C YHMCIIOBBIMU IOCJIEI0BATEIBHOCTMU, B TOM YHUCIE 3aJa4l
U3 PeaTbHOM KU3HH (C HCIOIB30BAaHUEM KalIbKYISITOPa, IU(POBBIX TEXHOIOTHNA).

Pacnio3naBaTh ¥ MPUBOAUTH MPUMEPHl KOHEUHBIX U OECKOHEUYHBIX MOCIIEI0BATENbHOCTEH,
OTPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTarommx  (yObIBaromIux)
IIOCJIEI0BATEIbHOCTEM.

HMmeTs mnpeacTaBiIeHUE O CXOAUMOCTH I0OCIIENOBATEIbHOCTH, YMETh HAXOJIUTh CYMMY
0ecKOHEYHO YOBIBAIOIIEH reOMETPUYECKON MTPOrPEeCCUu.

[TpyMeHsITh METOI MaTEMATUUECKON UHAYKIIMYU IIPY PELLIEHUH 3aa4.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIE (LM (POBBIE)

Ne n/n MPOrpaMMbl Beero :’(;);:Tp;:ﬂbﬂble ;I;g::;zmeCKne o0pa3oBaTesbHbIE PecypChl

1 TUCHA ¥ BEIUCIEHIA. 11 1 https://m.edsoo.ru/GW1BVOKYI
PanmonanbsHbIe yncia (IOBTOPEHUE)

2 ©YHKINN. Koopaunate! 1 17 1 https://m.edsoo.ru/RORPBDSHL
rpaduku. OyHKIIIH

3 AJIFEBPAMMECKHE BbIPAXEHI. 7 hitps://m.eds00.ru/SCCUWEBYX
BHpa)KeHI/I}I C ICPECMCHHBIMU
YPABHEHUS U CUCTEMbBI .

4 VPABHEHMIL Tutteiitsie ypaBHCHUA 10 1 https://m.edsoo.ru/XBMJNSRMZ

5 YUCJIIA U BBIUYUCIIEHUS. Crenens ¢ 6 https://m.edsoo.ru/L G23930RH
HaTypaanmM TIIO0Ka3aTcJIEM

6 AJITEBPAUIECKUE BbIPAJKEHIL. 23 1 https://m.edsoo.ru/AHGS5DIQ9
MHuorouseHsbl

7 AJITEEP AI/IIIECK"I/I E BBIPAKEHMA, 14 1 https://m.edso0.ru/4SH5ZK6A9
DopMyJIbl COKPAILEHHOTO YMHOKEHUS

8 YNCJIA U BBIYUCJIEHUS. IenuMocThb 10 https://m.edsoo.ru/GAZ8NSKEL

9 OYHKIWUN. JTuneitnas GyHkims 16 1 https://m.edso00.ru/I9F6 T5H4Y
YPABHEHI/I}UI N CUCTEMBI

10 VYPABHEHHMUA. CucteMbl JIMHEHHBIX 14 1 https://m.edso0.ru/ZXVIE7KT7
ypaBHEHUU

11 IosTopennue, 06odmenue, 8 1 https://m.eds00.ru/21LK231X2
cucreMaTrmni3annia 3HaHUNU

OBIIEE KOJIMYECTBO YACOB I10 136 8 0

[NPOT'PAMME



https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y
https://m.edsoo.ru/ZXV9E7KT7
https://m.edsoo.ru/21LK23IX2

8 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m NMPorpamMmbl Bcero ;C;);I:le)(:ﬂbﬂble :)I;);::;T:;mecx"e o0pa3oBaTe/bHbIE Pecypchl

1 YPABHEHUA W HEPABEHCTBA. 20 1 https://m.eds00.ru/AWSIHI7PS
HepasencrBa

2 TUCHA 1 BEIMUCTTEHHAL. 17 1 hitps://m.eds00.ru/X TEADRRRE
KBaaparHbIii KOpEeHBb

3 YPABHEHWA U HEPABEHCTBA. 17 1 hitps://m.eds00.ru/6 TMCFIFK3
KBanparssie ypaBHeHUs
AJITEBPAMYECKUE

4 BBIPAXKEHMUSL. Ipo6HO- 17 1 https://m.edsoo.ru/DDA9WADPH
paHI/IOHaHBHbIC BBIpa)KeHI/Iﬂ

5 YPABHEHWA 1 HEPABEHCTBA. 19 1 hitps://m.eds0o.ru/IDAZREHSB
JpoOHo-paninoHaIbHbIe YpaBHEHUS

6 OYHKIIMHN 15 1 https://m.edso0.ru/Y2BH27NDX
AJITEBPAMYECKUE _

7 BBIPASKEHMS. Creme 14 https://m.eds00.ru/CVLO7U2AG

8 TUCHA ¥ BRIMMUCTEHHA. 7 1 https://m.eds00.ru/FOBHXRC37
JlemuMocTh

9 Tosropenue, obobmenne, 10 1 https://m.eds00.ru/DESA8SVMV
cucreMaTrni3anuda 3HaHUN

OBIIEE KOJJMYECTBO YACOB 10 136 o 0

[NPOTPAMME



https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3
https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV

9 KJIACC

KoaudecTBO 9acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM K n DJIeKTpOHHbIe (LM (POBHIe)
n/m NporpamMmbl Bcero p;)gloTpr(:m’HHe p;)g:)liplmeckne o0pa3oBaTejibHbIE PeCypChl
1 OYHKINU 25 1 https://m.eds00.ru/SGC5REOQXE
2 YPABHEHWA M1 HEPABEHCTBA. 15 1 hitps://m.eds00.ru/DSDOCS0AG
KBa,I[paTHBIe HCPABCHCTBA
3 YPABHEHWA U HEPABEHCTBA. 25 1 https://m.edso00.ru/UOSGOUHYN
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI
YUCJIOBBIE
4 I[MTOCJIEJOBATEJIBHOCTHU U 25 1 https://m.edsoo.ru/ZXNANNEBU
ITPOT'PECCUHA
5 AJIFEBPAMIECKUE BBIPAKEHMSL. 12 1 hitps://m.eds00.ru/U2DVRUMMS
CTCHGHI) C paHI/IOHaJ'II)HI)IM II0KAa3aTCIIEM
6 Hosropenne, 0606memfe’ 34 1 https://m.edso0.ru/798H0G66D
CUcreMaTuni3aluda 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 136 6 0

[NPOTPAMME



https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU
https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon
nposepsie .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
Moo o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTa
Ta
1 Yuciia 1 BBIYUCICHUS
11 BoimonusATe, coueras yCTHbIE W TNHCbMEHHBIE NPHUEMBI, apudmeTuyecKue
' JEUCTBUS C pallMOHAIbHBIMU YU CIaMHU
HaxomuTe 3HAYeHWS YHCIOBBIX BBIPAKCHUH, NPUMEHATh pPa3HOOOpa3HbIC
1.2 CrocoObI U MPUEMBI BBIYUCIICHUS 3HAUEHUN TPOOHBIX BBIPAXKEHU, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH
[lepexoauth OT OmHOW (OPMBI 3amMCH 4YUCEN K Jpyroil (mpeoOpa3oBHIBATH
1.3 NECSTUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO IPOOb)
14 CpaBHHBATh U yIOPSAA0YMUBATH PAIMOHATIBHBIC YKCTIA
1.5 OxpyryTh uncia
BoInonHAT, NPUKUAKY U OLICHKY pE3ysibTaTa BBIYUCICHHUH, OIEHKY 3HAYCHUH
1.6 YHUCJIOBBIX BBIPAXKEHUN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypajJbHBIMU
MOKa3aTesIMU
17 [IpuMeHATh NMPU3HAKU JIEIUMOCTH, Pa3j0KEHHE HAa MHOMKUTEIU HATYPAIbHBIX
' qrce
Pemlate npakTHMKO-OpMEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
18 BEJIMYUH, HpOHOpLII/IOHaJ'ILHOCTLIf) BEJINYUH, HpOI:I’eHTaMI/I, I/IHTepnpeTprOBaTL
pe3yabTaThl PELICHUs 3a/1a4y ¢ YYETOM OIPaHUYEHUN, CBS3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX 0OBEKTOB
2 Anrebpandeckue BoIpaKeHUs
21 Hcnonb3oBath anredpanveckyro TEPMUHOJIOTHIO M CUMBOJHKY, TPUMEHSTH €€ B
' MPOIIeCCe OCBOEHUS Y4eOHOro MaTrepuania
99 Haxomute 3HaueHus OYKBEHHBIX BBIPQKEHUUW TPH 3aJlaHHBIX 3HAYCHHSIX
' HIepEMEHHBIX
53 BrimonasaTe mpeoOpa3oBaHUs MEIOTO BBIPAXKEHUS B MHOTOWIEH MPUBEICHHEM
' MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
54 BbINoONMHAT, yMHOXEHHE OJIHOWIEHAa Ha MHOTOWIEH W MHOTOWIEeHa Ha
' MHOT'OYJICH, PUMEHSITh (OPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
95 OcylecTBIATh  PaA3JIOKEHUE MHOTOWICHOB Ha MHOXHUTEIM C OMOIIBIO

BBIHECEHUSI 3a CKOOKHU 06]1_[61" 0 MHOXKHUTCIIA, TPYHNIIUPOBKU ClIaraCMbIX,




npUMeHEeHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS

[IpumensTh mpeobpazoBaHusi MHOTOWIECHOB JJI PEHICHUs Pa3IMYHBIX 3a/1a4 U3

26 MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPAKTUKH
57 Hcnonb30BaTe CBOWCTBA CTEMEHEH C HATYpaJbHBIMH I10Ka3aTEeNAMHU  JUIs
' IpeoOpa3oBaHus BBIPAKEHUN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemiate nuHEHBIE ypaBHEHHSI C OJHOM NEPEMEHHOW, MPUMEHsS MpaBuUia
3.1 nepexofa OT MCXOJHOTO YypaBHEHMs K paBHOCWIbHOMY eMmy. IIpoBepsrs,
SIBJIETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.9 [IpumensaTh rpaduueckue MeTOIbl MPHU PELICHUH JIMHEHHBIX ypaBHEHMH U UX
' CHCTEM
33 [lonOupars mnpumepbl map 4YHUCEN, SBISIOLUMXCS PEHIEHUEM JIMHEHMHOIo
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CTtpouth B KOOPJMHATHOW IUIOCKOCTH IpadMK JMHEHHOTO YpaBHEHUS C ABYMS
3.4 NEPEMEHHBIMH;,  TOJIB3YSICh  Ipa)UKOM, MPHUBOAWTH TPUMEPHl  PEIICHHS
YpaBHEHUS
35 Pemate cucrembl ABYX JMHEWHBIX YPaBHEHUH C JBYMs NEPEMEHHBIMH, B TOM
' qucie rpadpuiyecku
CocTaBndTh U pelaTh JMHEHHOE YPaBHEHUE UM CUCTEMY JIMHEHHBIX ypaBHEHUN
3.6 10 YCJIOBHIO 33Jiaud, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33a/Ja4u
MIOJIyYEHHBIH pe3ysbTar
4 Koopaunats! u rpaduku. OyHKunn
N300paxaTh Ha KOOPAMHATHOM MpPSIMOMl TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpAUHATaM, Jy4YH, OTPE3KH, UHTEPBAJbl, 3allUChIBaTh YMCIIOBBIE MPOMEKYTKU
Ha anreOpanveckoM s3bIKe
4.2 OTmeuaTh B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 33/1aHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku JuHeHHbIX GyHKIUNA. CTpouTs rpadux GyHKIMM Y = [X|
OnuceiBaTh ¢ TMOMOIIBIO  (QYHKIMH HM3BECTHBIE 3aBHUCHUMOCTH  MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHUE, LEHY, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOIUTENIBHOCTD, BpeMsl, 00BEM paboThI
4.5 HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[TonumaThs rpaduyeckuil croco0 MpeAcTaBIE€HUS M aHanM3a WHGOpMaluH,
4.6 U3BJIEKaTh W HUHTEPHPETHPOBATh HHGOpPMAIMIO U3 TIpadUKOB peabHbIX

MPOLECCOB U 3aBUCUMOCTEMN




8 KVIACC

Kox
NpoBepsieMo IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
ro 00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Yucna ¥ BEIYUCICHUS
Hcnonb30Barh HayalbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
1.1 qucen JUISl  CPaBHEHHS, OKPYIJIEHHWS ¥ BBIYHCICHHWH, W300paXkaThb
JICHCTBUTEIIBHBIE YHCIIa TOYKAMU HA KOOPJAMHATHOMN IPSIMOU
[IpumMeHaTh TOHATHE apU(METHUECKOTO0 KBAAPATHOTO KOPHS, HAaxXOIWUTh
12 KBaJpaTHBIE KOPHU, UCTIOIB3Ys TIPU HEOOXOAMMOCTH KaJbKYJISATOP, BHITOIHATH
' npeoOpa3oBaHus BBIPAKEHUN, COAEpIKAIIMX KBaJApaTHbIE KOPHH, HCIOJb3Ys
CBOICTBa KOpHEM
13 Hcnonp30BaTh 3amucy OONBIIMX M MAaJIbIX YHCEI C IOMOIIBI0 JIECATHYHBIX
' npobeii u crenenei yucia 10
2 AnreOpanyecKue BhIPaKCHUS
21 [IpyuMeHsATh MOHSATHUE CTENEHW C LEeJbIM  II0Ka3aTelieM, BBIMOJHATh
' npeoOpa3oBaHMsl BRIPAKEHUN, COIEPKAIIMX CTEIICHHU C IEIbIM ITOKa3aTeIeM
59 BBINIOTHATE TOXKIECTBEHHBIC TIPEOOpPA30BaHUs PAIMOHAILHBIX BBIPAKCHUH HA
' OCHOBE MPABWJI JCHCTBUI HAJl MHOTOYICHAMH U aJIreOpandecKUMH JIpOOsIMU
2.3 PackianpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH
54 [IpumeHnsaTs npeoOpa3oBaHUs BBIPAKCHHUH I PEHICHUS Pa3JIMYHBIX 3a]1a4 W3
' MaTE€MaTHUKH, CMEXXHBIX NIPEIMETOB, U3 PEATbHOUN MPAKTUKU
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Pemate nuHelHbIE, KBaJpaTHbIE ypaBHeHHiI U palroOHaJbHbIE YpaBHEHMUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpoBoauTh mpocTElIINE KCCAEAOBAHUS YPAaBHEHUW M CHUCTEM YpPaBHEHHUM, B
3.9 TOM 4HCIEe C NMpUMEHEHHeM TpaduyecKuX MpeAcTaBleHUul (ycTaHABIMBATh,
' MMEET JI1 ypaBHEHHE WJIM CHCTEMa YpPABHEHUM pEUICHUs, €Cld HMEET, TO
CKOJIBKO, U TIpOYEE)
[TepexomuTe OT cioBecHON (QOPMYIUPOBKH 3a7adu K €€ anreOpanyeckoun
33 MOJIEJIA C TIOMOILIBIO COCTaBJIEHUS YPAaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
' MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Jayd IOJyYEHHBIH
pe3ynbTaT
[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OIICHKH, peIIaTh
3.4 JIMHEHbIE HEPABEHCTBA C OJHOM TMEPEMEHHOM W HMX CHUCTEMbI, J1aBaTh
' rpaduuecKyr0 WILTIOCTPAIIMI0 MHOXECTBA PEIICHH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 DyHKIUN




Ilonumars M HCIIOJIL30BAaTh (pYHKI_II/IOHaJII:HLIe IIOHATHUA U A3bIK (TCpMI/IHLI,

4.1 CHMBOJIMYECKHE 0003HAYCHMS), ONPEACIATh 3HAaUCHUE (QYHKIIUH 1O 3HAYCHHIO
apryMeHTa, OlpeeIATh CBOMCTBA (PYHKIMH 110 €€ rpaduky
CrtpouTtsb rpaduku J1eMeHTApHbIX (YHKINN BUA:
4.2 y=k/x
, Y =X2,y = X3, Y = [X|, oIUCBIBaTh CBOMCTBA YHCIOBOH (PYHKINH 110 €€ TpaduKy
9 KJIACC
Kon
NpoBepsieMo IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
ro 0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 0011Ier0 00pa3oBaHusA
pe3yjabTara
1 Yucna u BBIYUCICHUS
11 CpaBHMBATB M YIOPSI0YMBATh pallMOHAIbHbIE M HPPALIMOHAJIbHBIE YHCIIA
BeimonsATe apudMeTHuecKue NEHCTBHS C PAallMOHAIBHBIMH YHCIAMH, COYeTas
1.2 YCTHBIC ¥ IUCbMEHHBIE MTPUEMBI, BBIITOIHATH BBIUMCIICHUS C UPPALMOHATIHHBIMH
YHCIaMU
13 HaxonuTh 3Ha4yeHus cTeneHei ¢ IeabIMU MOKa3aTeasIMH U KOPHEH, BBIYMCIATH
' 3HA4YEHUs YUCIIOBBIX BBIPAXKEHUN
14 OKpyrnsiTh  JIeHCTBHTENBHBIC 4YHCIA, BBIIONHATH MPUKHIKY pe3yJbTara
' BBIUMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHUIN
2 VYpaBHEHUs U HEPABEHCTBA
51 Pemiare nMHelHbIE U KBaJpaTHbIC YpaBHEHUs, YpaBHEHHs, CBOASAIINECS K HUM,
' npocTeiime ApoOHO-pallMOHAIbHbIE YPaBHEHUS
29 Pemate cucrembl IBYX JMHEHHBIX YPAaBHEHUH C JBYMs INEPEMEHHBIMH U
' CHCTEMBI JIBYX YpaBHEHH, B KOTOPHIX OJJHO YPaBHEHHUE HE SBIISIETCS IMHEHHBIM
53 Pemate  TekcTOBBbIE 3ajaud  aireOpandeckMM  CHOCOOOM C  MOMOIIBIO
' COCTaBIICHUS YPaBHEHUS UM CUCTEMBI IBYX YPaBHEHUH C IBYMs TIEpEMEHHBIMH
[TpoBoUTH MpoOCTEiIINE UCCIEI0BaHUS YPABHEHUI U CHCTEM ypaBHEHUH, B TOM
54 yuciae € [pUMEHEHHeM  rpaduueckux  MpejacTaBleHU  (Hampumep,
' yCTaHaBJIMBaTh, UIMEET JIM YpaBHEHHE WU CHCTEMa ypaBHEHHUH pELCHMs, eClU
HMMEET, TO CKOJIBKO)
Pemate nuHeWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXkaTh
2.5 pellieHre HEpPaBEHCTB Ha YMCIOBOM MPsIMOM, 3alUCHIBATH PELICHHE C MTOMOIIbIO
CHMBOJIOB
Pemrate cucTemMbl TUHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIHEC
2.6 KBaJpaTHOEC HEPAaBEHCTBO, H300pakaTh pEIICHHE CHUCTEeMBl HEPaBEHCTB Ha

YHCI0BOM HpﬂMOﬁ, 3aIlUCbIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB




2.7

Hcmonn3o0BaTh HCPABCHCTBA NPHU PCIICHUHU PA3JIMYHBIX 3a1a4

3 OyHKIIUA
Pacnio3naBath (yHKIMM M3y4eHHBIX BHJIOB. IlOKa3pIBaTh CXEMAaTUYECKH
31 pacnojoKeHne Ha KOOPAMHATHOW MJIOCKOCTH rpadukoB (yHkuuii Buma: Y=KX,
' y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HAa4YCHHU KO3(PPHIHUEHTOB,
OTHCHIBaTh CBOMCTBA ()YHKIIHI
3.2 [Toka3piBaTh CXEMAaTHYECKH PACTOIOKEHHE Ha KOOPJMHATHOW IUIOCKOCTH
' rpadgukoB GpyHkuit Buga y = VX, Y = |X| 1 onuchIBaTh CBOMCTBA (PYHKITUI
33 Ctpouth W wu300paxaTh CXEMaTHYeCKH TpaduKyd KBaAPATHUHBIX (DYHKIHIA,
' OIHCHIBATH CBOMCTBA KBAIPATHUHBIX (DYHKIUH 1O UX rpadukam
34 Pacrnio3HaBath KBajpatniHyro (QYHKIUIO 10 (Gopmylie, MPUBOAUTH IPUMEPHI
' KBaJ[PaTUYHBIX (GYHKIUH U3 peaslbHOU )KU3HU, PU3UKHU, TEOMETPUU
4 Apudmerndeckas 1 reOMETpUIECKast IPOTrpeccuu
a1 Pacrnio3HaBath apu)METHYECKYI0 U T€OMETPHUYECKYIO MPOTPECCHU MPHU Pa3HBIX
' crocobax 3aJaHus
42 BBIMONHATE  BBIYMCICHUS C  HUCMOJNBb30BaHWEM  (GopMya N-TO  4ieHa
' apu(METHYECKON U TEOMETPUIECKOI MPOrPECCHiA, CYMMBI TIEPBBIX N WICHOB
43 N300pakaTh WIEHBI TIOCIENOBATEIFHOCTH TOYKAMH Ha KOOPIWHATHOM
' IUIOCKOCTH
Pemrate 3aauu, CBA3aHHBIC C YUCIOBBIMH MOCJICIOBATEIIBHOCTSMH, B TOM YHCIIC
4.4 3aJjaud M3 pEAbHOW JKU3HU (C WCIOJIb30BAHUEM KaJbKyJISATOPa, IH(PPOBBIX

TEXHOJIOTHHN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEXO OT 0HOU (hopMBbI 3amucu apodeit
11 K apyrou. IlonsaTue paunoHanbHOro 4ucia, 3aluch, CPaBHEHUE, YIIOPSIOYUBAHNE
palOHAIBHBIX YUCEII
12 Apudmernuecknue NeHCTBUS € pallMOHATIBHBIMM 4YMciIaMu. PemieHue 3amad u3
' peanbHON MPaKTUKU Ha YacTH, HA IpOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeAeleHHe, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEl
14 [IponeHTsl, 3anKCh MPOLIEHTOB B BHJIE APoOM M IpoOHW B BHIE MPOIEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOM NPAKTUKH
15 [IpuMeHeHNnEe NPU3HAKOB AEIUMOCTH, Pa3jI0KEHUE HA MHOXKUTEIN HATypaJIbHbBIX
' qrce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMas U 0OpaTHas IpONOPLHOHATILHOCTH
2 AnrebpanuecKue BEIPAKCHHS
51 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHHUE BBIPAXKECHMS C IEpeMeHHOW. JlomycTumele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTH MEXAY BEJIMYMHAMH B  BHIE  (HOpMYIIBL
' Beorurcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OYKBEHHBIX BBIpaKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
95 OpHounenbl n MHorowieHbl. CreneHbp MHorowieHa. CrokeHue, BbIYMTAHUE,
' YMHO)KEHHE MHOTOUJICHOB
26 DopMynbl COKPALIEHHOIO YMHOXEHHSA: KBagpaT CyMMBl M KBaApaT pPa3HOCTH.
' ®dopmyna pasHOCTH KBagpaToB. Pa3noxeHre MHOIOUYJICHOB HA MHOKUTEIN
3 YpaBHeHUs
31 YpaBHEHHE, KOpPEHb ypilBHeHI/I}I, npaBuia IpeoOpa3oBaHUs — ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHMI
39 JIuneliHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
' YPaBHEHUS, PELICHUE JIMHEHHBIX YPABHEHUM
33 CocraBineHue ypaBHEHMH MO YCJIOBHIO 3aJaud. PemieHne TEeKCTOBBIX 3a7ad C
' TIOMOILLIO YPaBHEHUI
3.4 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JIMHEWHBIX YPaBHEHUH € IBYMs NEpEMEHHBbIMU. PerieHue cucreM
3.5 YpaBHEHMI CIOCOOOM MOACTAaHOBKH. Ilpumepsl perieHus TEKCTOBBIX 3a/4ad C

MIOMOUIbIO CUCTEM YpaBHEHUI




4 Koopaunats! u rpadpuku. OyHKImm
4.1 Koopaunara Touku Ha IPsIMOMA
49 Hucnossle NMPOMEXKYTKH. PaccrossHue Mexzay IByMs TOYKaMH KOOPAMHATHOMN
' IPAMOiA
43 [IpsimoyromnpHas cucrema koopaunat, ocu OX u Oy. AGcruicca u OpAMHATA TOYKU
' Ha KOOPJAMHATHOM IIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHbIX (opmyramu. YUYrteHue rpadUKOB peanbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas gynkmus, e€ rpaduk. 'paduk pyHKINN Y = [X|
4.7 ['padpuaeckoe perieHue IMHEHHBIX YPABHEHU U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 KBanpatuslii kopenb u3 uucna. [lonstue 00 UpPpaLMOHATBLHOM YHUCIIE.
' JlecsiTuuHble TPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CpoiicTBa apu(pMeTHYECKUX KBaJpaTHBIX KOpPHEH M HX MpPUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCIOBBIX BBIPDAKEHUM W BBIYMCICHUAM. JleHCTBUTEIbHbBIC
qucia
1.3 Crenens c 11e7bIM TIOKa3aTesieM u e€ cBoiicTBa. CTaHmapTHas 3alKch Ynuciia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpatHblil TpEXuiieH, pa3okeHne KBaJApaTHOTO TPEXUICHA Ha MHOKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHUE, JIeIeHNe anredpandeckux Ipooei
2.4 PannonanbHble BoIpaykeHUS ¥ UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOrO ypaBHEHHus. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C JByMs IE€PEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YpPAaBHEHUN C JBYMs IlepeMeHHbIMU. [IprMepsl pelieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aJau allreOpandeckuM crocoOom
3.6 UYucnoBbie HEpAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON




3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [Tonarue ¢ynxkumuu. OO6IACTh ONpPENEIEHUS] U MHOKECTBO 3HAYCHMH (QYHKIUH.
' Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkuuu. UreHue cBOCTB GyHKINU O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITHH, OTPaXKAIOMIUX PeaTbHbIE TPOIECChI
44 OyHKIMM, ONUCHIBAIOIIME NPSIMYHO U O00paTHYI  IpONOPLHMOHAIbHbBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIUU y =x% y = X?
4.6 Oynkun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHU
9 KNIACC
Kon IIpoBepsieMblii 31eMeHT coep:KAHUA
1 Yucna v BBIYUCTICHUS
11 PanyonanbHbple  4Kcia, MPpAalMOHANbHBIE 4YKCIA, KOHEYHble U OECKOHEYHbIE
' JecATUYHbIE JpoOu
MHOXeCTBO JEHCTBUTENbHBIX 4YMCEN, JCHCTBUTENbHBIE YHCIA KaK OECKOHEUHBIE
12 JecSITUUHble J1poOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEX]Y MHOXKECTBOM
' NEHUCTBUTENBHBIX YMCEI U KOOpAMHATHOW mpsiMoi. CpaBHEHHE AEMCTBUTEIbHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C IEUCTBUTEIHHBIMH YHCIaMHU
W3mepenus, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKaroOIEro MHpa,
14 JUTMTENILHOCTh TPOLIECCOB B  OKpykatomeM wMupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTHh NpuOmkeHus. Oxpyrienue uyucen. [Ipukunka U oreHka
PE3YJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHeHUsI ¢ OIHOH epeMeHHON
2.2 JInnentHoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOIAIINXCS K JTUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHMs YpaBHEHUW TPETbEH U 4YETBEPTOM
' CTETEHEN Pa3/I0KEHNEM Ha MHOKUTENHN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk




2.8

Pewrenne cucreM ABYX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU

Pemenue cucrtem AByX ypaBHEHUM, OTHO U3 KOTOPBIX JUHEHWHOE, a IPYroe — BTOPOM

2.9
CTETIeHU

2.10 I'paduueckas uHTEpIPETALMS CUCTEMBI YPABHEHUHN C ABYMS TIEPEMEHHBIMH

211 Pemenne TeKCTOBBIX 33729 aNreOpandeckum crmocooom

2.12 UwucioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM EPEMEHHOU

2.14 Pemenue cucreM JTUHEHHBIX HEPABEHCTB ¢ OHOM IMEPEMEHHON

2.15 KBanparHble HepaBeHCTBa

516 I'padmyeckas wuHTepnpeTalsi HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
' HepEMEHHBIMU
3 OyHKIUU

31 KBagparuunas Gpynkius, e€ rpaduk u coiicta. [lapabona, KOOpAUHATH BEPIIMHEI

napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

3.2 I'paduku Gpyukimii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku pynkumii y=k/x, y = X* u ux coiicrsa

3.4 I'paduku QpyHKuMi , 1 UX CBOICTBA
4 YucnoBbie IOCIEI0BATEIIBHOCTH

41 Omnpenenenre u CcrnocoObl 33JaHUS YHUCIOBBIX IOCIENOBaTeNbHOCTEH. 3anaHue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmyoit u hopMyIoit N-To uaeHa

4 Apudmernaeckas nporpeccusi. Dopmyisl N-ro wieHa apupMETHIECKON IPOTPECCUi,
' CYMMBI MEPBBIX N YICHOB

43 I'eomerpuueckast porpeccusi. @opMyIel N-TO YJIeHA TEOMETPUIECKON TPOTrpeccui,
' CYMMBI TTEPBBIX N YJICHOB

44 N300pakeHne 1wieHOB apu(pMETUUECKON 1 TeOMETPUUECKOil mporpeccuii ToukaMu Ha
' KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U SKCIIOHEHLIMAIbHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
nposep
s1eMOro
TpedoBa
HHA

IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJbTaTaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOIT MPOrpaMMBbI OCHOBHOTI'0 001IIero 00pa3oBaHus HA
ocaoBe ®I'OC

YMeHue oneprupoBaTh MOHATHSIMHU: MHOYKECTBO, ITOJMHOKECTBO, ONEpPAaLlUM Hal
MHO’KECTBAMH; YMEHHUE ONEepUpOBaTh MOHATUSAMHU: Tpad, CBsI3HBIN Trpad, aepeBo,
[IUKJI, TPUMEHATh MX TPH PEIICHUH 3ajad; YMEHHE HCIIOJIb30BaTh rpaduieckoe
IIPEJICTABICHUE MHOYKECTB JUIsl ONMCAHUS PEalbHbIX IIPOLECCOB U SABJIECHUH, IIPU
peIIeHNH 3a/1a9 U3 APYTHX yYeOHBIX MPEIMETOB

VYMeHue  onepupoBaTh  MOHATUSIMU:  ONPEACICHHE, aKCUOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE PACIIO3HABAaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTh HPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUS
BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHSATUSMHU: HATYpaJbHOE YHCIIO, MPOCTOE U COCTABHOE
YHCII0, JETUMOCTh HATypajbHBIX YHCElN, MPU3HAKHU JAETUMOCTH, LEN0e YHCIIO,
MOJIyJIb 4YKcia, OOBIKHOBEHHAsl ApoOb U JecsATHUYHAas ApoOb, CTaHIAPTHBIA BUJ
Yyucia, palUMoOHAIBHOE YHCIO, WPPAIMOHAIBHOE YHCIO, apU(METUUYECKHI
KBaJIPAaTHBI KOPEHb; YMEHUE BBITIOJHSATH JIEUCTBHS C YUCJIAMH, CPAaBHUBATh U
YIOpSAIOYMBATh YHCJIA, TMPEACTABIATh YHCIa Ha KOOPAMHATHOW TMPSIMOM,
OKPYTJISATH YHCIIAa; YMEHHUE JeNIaTh MPUKUAKY U OIEHKY PEe3yJIbTaTa BRIYUCICHUN

YMeHue omnepupoBaTh  IMOHATUSAMHU: CTENEHb C  LEJIbIM  IOKa3aTeleM,
apu@MeTHYecKuil KBaJpaTHBIM KOpPEeHb, MHOTOWIEH, ajreOpanydeckas JIpoOb,
TOKIECTBO; 3HAKOMCTBO C KOpHEM HATYpaJbHOW CTENEeHH OOJbIIEe €IUHUIIBI;
YMEHME BBINOJIHATH pacu€Tel mo (opmyiiaM, npeoOpa3oBaHUs LEIbIX, JPOOHO-
palMOHAEHBIX BBIPAKEHUH W BBIPAKEHUH C KOPHSAMH, Pa3IoKeHHE MHOTOYJICHA
Ha MHOXKUTEIIM, B TOM YHCIIE C UCHOJIb30BaHUEM (OpPMYJ pa3HOCTH KBaJApaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh IMOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOU
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE
pemaTh JIMHEWHbIE U KBaJpaTHbIE YpaBHEHUS, APOOHO-PALlMOHAIbHBIE YPaBHEHUS
C OJHOM IIEPEMEHHOH, CHUCTEMBbl JBYX JIMHEHHBIX YPAaBHEHUM, JIMHECHHBIC
HEpaBEHCTBA U UX CHUCTEMBI, KBaJ[paTHbIE U JPOOHO-pAI[MOHAIbHBIE HEPABEHCTBA C
OJIHOW TIEPEMEHHOW, B TOM YMCJIEC IIPU PEIICHHUM 3a1a4 U3 JPYTuxX NPEIMETOB U
[IPaKTUYECKUX 3a7a4, YMEHHME MCIOJIb30BaTh KOOPAMHATHYIO IPAMYIO U
KOOPJMHATHYIO IJIOCKOCTh JUIsl U300paskeHus pellieHni ypaBHEHUH, HEPABEHCTB U
CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QyHKIMS, rpaduk QyHKIUHM, HYIU (YHKINH,




MPOMEXKYTKH  3HAKOMOCTOSHCTBA, TPOMEXKYTKM  BO3pacTaHusi, yOBIBaHWS,
HanOoJpIllece W HaWMEHbIIee 3HA4YCHUs (YHKIMH;, YMEHHE OIEPHPOBATH
MOHATUSAMH: TIpsSMasi MPONOPIMOHAILHOCTD, JIMHEHHAs (YHKIUS, KBaJpaTHYHAS
byHKIMI, oOpaTHas NPONOPIMOHAIBHOCTh, Tapabona, rurnepoosa; yMeHue
cTpouTh Tpaduku (QYHKIHIA, HCIOIB30BaTh I'PAQUKU ISl ONPE/ICICHUS CBOWCTB
MIPOIIECCOB U 3aBUCUMOCTEH, JUIsl PEIICHUS 3a4a4 U3 IPYruX Y4eOHBIX MPEIMETOB
U peaTbHOW JKU3HU; YMEHHE BBIpAXKaTh (OPMYyJIaMU 3aBHUCHMOCTH MEXITY
BEJIMYUHAMU

YMeHne omnepupoBaTh MOHITUSIMH: IOCIIEAOBATEIbHOCTh, apudmMernyeckas u
reoMeTpuyecKast MIPOTPECCUU; yMEHUE HCII0JIb30BAaTh CBOMCTBA
MOCIIeA0BATENHHOCTEH, (DOPMYIIBI CyMMBI U OOIIETO YieHa PH PEUICHUH 3a7ad, B
TOM YHUCJIC 33]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB U peaTbHON KU3HU

YmMmenue peuiaTtsh 3aJia4y pa3sHbIX THIIOB (B TOM YHUCJIE HAa IPOUCHTHI, J0JIM 1 4YaCTH,
JBHXKXCHHUC, pa60Ty, LCHY TOBApOB U CTOUMOCTb IIOKYIIOK H YCJIIYT', HAJIOTHU, 3aia4un
n3 oOacTu YIIpaBJICHUA JIAYHBIMHA U CeMEHHBIMU (1)I/IHchaMI/I); YMCHUC
COCTAaBJIATb BBIPAXKCHUA, YpPaBHCHHA, HCPABCHCTBA M CHCTCMBI II0 YCJIOBUIO
3ala4i, HCCJIICAOBATH IMOJYUYCHHOC PCHICHHC W OLCHUBATDH HpaBIIOHOI[06HOCTI)
MMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh MNOHATHAMM: (QUrypa, TOYKa, OTPE30K, MpsMas, Jyd,
JOMaHas,  yroj, MHOTOYIOJbHHMK, TPEYIOJIbHUK, paBHOOECAPEHHBIH U
PaBHOCTOPOHHHM  TPEYTOJIBHUKH, HPSIMOYIOJIBHBIM TPEYrOJbHUK, MEIUaHa,
OuccekTpruca U BbBICOTA TPEYrOJIbHUKA, YETHIPEXYIOJbHUK, Iapajljiesiorpamm,
pOoMO, TPSAMOYTOJNBHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb, KPYT, KacaTelbHas;
3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (PUTypaMu; YMEHHE pelIaTh 3aJadd, B TOM
4KClI€ U3 IOBCEJHEBHOM JKM3HU, HAa HAXOXKICHHE I'E€OMETPHUYECKUX BEJIMYUH C
IPUMEHEHHEM M3yUYEHHBIX CBOUCTB QUTyp U (aKTOB

10

YMeHne onepupoBaTh MOHATUSMU: PABEHCTBO (PUTYp, PAaBEHCTBO TPEYTOJIbHUKOB;
NapayieIbHOCTh M TEPIEHAUKYISIPHOCTh TPSIMBIX, Yol MEXKIY MPSIMBIMH,
NEepPHEHANKYISp, HAKJIOHHAsA, TMPOEKIUsA, Tmoaodbue  ¢uryp, T0J00HBIE
TPEYrOJIbHUKHA, CUMMETPUS OTHOCUTEIBHO TOYKM M MPSAMOM; yYMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M Moaodue ¢Guryp, mapamienbHOCTh U
NEePHEHANKYISIPHOCTD MPSAMBIX B OKPYKalOLIEM MUPE

11

12

YMeHne ornepupoBaTh MOHITHSMU: JUIMHA, PACCTOSHUE, yroy (BeIWYWHA Yria,
CHHYC M KOCHHYC yTjla TPEyroJIbHHKa), TJIOMIAh; YMEHUE OIEHWBATH pa3Mephl
MPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE MNPUMEHSITH (HOPMYIBI
nepuMeTpa W IUIOMIAJM MHOTOYTOJIbBHUKOB, JJIMHBI OKPYXHOCTH W IUIOIIAAH
Kpyra, 00beMa MpsIMOYTOIHHOTO MapajUIeNIenuIe1a; YMEHHE IPUMEHSITh PU3HAKH
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA, TEOPEMY
HI/I(baropa, TPUTOHOMECTPHUYCCKUEC COOTHOIICHHUA TJId  BBIYUCIICHUA  JJIUH,
pacCcTOAHUH, TJIOIIAACH

YMenue u300paxkaTh MIOCKHE (UTYPHl U UX KOMOWHAIIWU, MPOCTPAHCTBEHHBIE

(I)I/Il“ypbl OT PYKH, C NOMOIIBIO I-IepTé)KHIJIX HHCTPYMCHTOB U JJICKTPOHHBIX
CpCACTB I10 TCKCTOBOMY WUJIM CUMBOJIBHOMY OITMCAHUIO




13

14

15

YMeHune onepupoBaTh IMOHATUSAMH: NPSIMOYTOJbHas CHUCTEMa KOOpPJMHAT;
KOOpJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MIPOU3BEACHUE BEKTOpa Ha YHCIIO,
CKaJsIpHOE TMPOU3BEACHHE BEKTOPOB; YMEHHE MKCIOIb30BaTh BEKTOPHl H
KOOpJMHATHI ISl MPEACTAaBICHUS NaHHBIX M pEIIeHUs 3aJady, B TOM 4HCIE W3
JIPYTUX y4EOHBIX MPEIMETOB U PEaIbHOM JKU3HU

YMeHue omnepupoBaTh IMOHSATHSAMHU: CTOJOWKOBBIE W KPYTOBBIE JHArpaMMBI,
TabNuLpl, cpenHee apudMeTHUecKoe, MeauaHa, HauOoJbllee W HaMMEHbIIEe
3HAYEHMs, pa3Max YHUCIOBOr0 Habopa; yMEHUE H3BIEKaThb, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHGOPMAIUIO, TPEICTABICHHYIO B TA0IMIIAX U HAa AUarpaMMax,
OTpaXKaIoIIyl0 CBOICTBAa M XapaKTEPUCTUKH PEAIbHBIX IPOILIECCOB U SIBJICHMIA,
YMEHHUE Pacno3HaBaTh U3MEHUYMBBIC BEJIMUUHBI B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIN OIBIT (Cy4alHBIA dKCIIEPUMEHT),
3JIEeMEHTapHOE COOBITHE (DJIEMEHTAPHBIA UCXOJ) CIY4ailHOTO OIbITA, CIy4aiiHOe
coOBITHE, BEPOSTHOCTH COOBITHS, YMEHHME HAXOAUTh BEPOATHOCTH CIIYYaiHBIX
COOBITHI B OMNBITAXC PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE
pemarb 3aJaud METOJOM OpraHM30BaHHOIO IMepedopa MW C HCHOJb30BaHUEM
npaBuja YMHOXKEHHUsSI; YMEHHUE OIICHUBATH BEPOATHOCTU PEATbHBIX COOBITUN H
SIBJICHHUM, TOHUMATh POJIb MPAKTUYECKU IOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI
B OKpYXXaloIlleM MHpPE M B JKW3HH; 3HAKOMCTBO C IOHATUEM HE3aBUCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET U €ro POjbl0 B MAacCCOBBIX
SBIICHUSAX
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YMeHue BbIOMpaTh NOAXOMANIMM HM3yYEHHBIH METOJA I pELlIeHus 3ajayd,
IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B NIPUPOAE U KU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MATEMATHMKH B HCKYCCTBE, OIMCBHIBATh
OTJIEJIbHBIE BBIIAIOIIUECS PE3YJIbTAThI, IOTYYCHHBIE B XOJ€ Pa3BUTHS MATEMAaTUKH
KAaK HayKH, IPUBOAUTH IPUMEPbl MAaT€MAaTHYECKUX OTKPBITUA U HUX aBTOPOB B
OTE€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nesnsie uncina. [Ipu3Haku eTuMoCcTH LeNbIX Yucelt
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
npodu
13 PanmonanbsHele uncna. ApupmeTnyecke onepanuy ¢ paioHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APH(PMETHIECKHE ONEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHHUH
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HaTypalbHOW creneHd. [leiicTBUsC apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUs U HEpAaBEHCTBA
3.1 Lenbie u 1poOHO-panOHaNIbHbIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
3.9 Llensie w npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TIOCIEI0BATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTe onpeaeneHus u
51 MHOXecTBO 3HaueHuil ¢pyHkuuu. Hynu ¢yHkuun. [IpomMexyTku 3HaAKOMOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHHMMYMbI (YHKLUH.
HauOonpiiee 1 HauMeHbllee 3HaYeHUE (PYHKINU Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBA
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUYUH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa, 7 kiace/ Mepsnsik A.T'., [Tonsko B.M.; mox penakuueit [lononsckoro
B.E., OGmiecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3matenbekuii ieHTp
«BEHTAHA-T'PA®y»; AkunonepHoe oomectBo «M3naTenscTBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. [Iporpamma o maremaTuke Juist 5-9 kiaccoB 00111€00pa30BaTEIbHBIX
YUPEXKACHUH, C YIITyOJIEHHBIM U3YYEHUEM MaTEMaTUKH (aBTOp-cocTaBuTeNb A.l.
Mep3nsak)// MaremaTika: mporpaMMsl: 5-9 Kiaccel, ¢ yriyOJeHHBIM U3YY€HUEM
matematuku / A.I'. Mepsmsik, B.b. [Tononckuit, M.C. Sxup, E.B. by1ko. - M.:
Benrana-I"pad, 2014. -128c.

2. bynko E.B. Anre6pa: 7 xi. : meroauueckoe nocooue / E.B. by1iko,
A.I''Mep3isk, B.b.Ilononckuiin ap. — M. : Benrana — I'pad, 2017. — 104 c. : un.
3. AnreOpa : 7 KJ1acc : CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE Pa0OTHI : TOCOOHUE st
y4daiuxcs o0ieodpazoBarenbHbix opranuzaiuii / A.I'. Mep3msik, B.b.
[Tonouckwuii, E.M. PabunoBuu u np.— M.: Benrana-I'pad, 2016. — 96 c. : un.

4. Anrebpa : MaTeMaTU4YecKue TUKTaHThl. 7-9 kiaccel / aBT.-cocT. A.C.KonTe. —
N3p. 2-e. — Bonrorpan : Yuurens, 2015. — 78c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

NHuTtepHeT-nnopran Beepoccniickoi 0JIMMIMaAbl MIKOJIBHUKOB. — Peskum gocrymna :
http://www.rusolymp.ru

2. Beepoccuiickue TUCTaHIIMOHHBIE 9BPUCTUYECKHUE OJIMMITHAIBI IT0 MATEMATHUKE.
— Pesxxum noctymna : http://www.eidos. ru/olymp/mathem/index.htm

3. UudopmanimoHHO-IOMCKOBas cuctema «3afaadun». — Pexxum noctyna :
http://zadachi.mccme.ru/easy

4. 3agaun: “HPOPMAIIMOHHO-TIOUCKOBAsI CUCTEMA 33]1a4 TI0 MaTeMAaTHUKE. —
Pesxxum noctyna : http://zadachi.mccme.ru

5. KoHKypCHBIE 3a1au¥ IO MaTEMATHUKE: CIPABOYHHUK U METOJbI PEILICHUS. —
Pesxum noctyna : http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. MaTtepuaibl (OJTHBIE TEKCThI) CBOOOIHO PACIIPOCTPAHIEMBIX KHUT 11O
marematuke. — Pexxum goctyma : http://www.mccme.ru/free-books

7. MaremaTurka Ut OCTYIAOIMX B By3bl. — Pexum gocryma :
http://www.matematika.agava.ru

8. BBIITYCKHBIE M BCTYNUTEIbHBIE JK3aMEHBI [10 MATEMATUKE : BAPUAHTHI,
MeToauka. — Pexxum moctyna : http://www.mathnet.spb.ru

9. OnumnuaaHble 3a/1a4u 110 MaTeMaTHke : 0a3a JaHHBIX. — Pexxum pocrtyna :
http://zaba.ru



10. MockoBCKHE MAaTEMAaTUYECKUE OJIUMITUAIBL. — PexuM octyna :
http://www.mccme.ru/olympiads/mmo

11. IkonbHBIE ¥ pallOHHBIE MaTeMaTHUecKue oaumnuaasl B HoBocubupceke. —
Pexxum noctyna : http://aimakarov. chat.ru/school/school.htmi

12. BupTyanpHas mkosia I0OHOro MaTeMaTuka. — Pexxum nocrtyna :
http://math.ournet.md/indexr.htm

13. bubnunoTteka 3J1eKTPOHHBIX yU4eOHBIX MOCOOUI 10 MaTeMaTuke. — Pexum
nocryma : http://mschool. kubsu.ru

14. O6pa3zoBaTenbHblil moptan «Mup anredpe». — Pexxum gocryna :
http://www.algmir.org/index.htmi

15. CnoBapu BCO paznuunbix aBTopoB. — Pesxum noctyna :
http://slovari.yandex.ru

16. DTI0/1b1, BBITIOJIHEHHBIE C UCTIOJIb30BAHUEM COBPEMEHHOU KOMITBIOTEPHOM
3D-rpaduku, yBiaeKkaTeaIpHO U MHTEPECHO PAcCKa3bIBAIOIINE O MAaTEMAaTHKE U €€
npuiokeHusx. — Pexxum pocryma : http:// www.etudes.ru

17. 3aouynHas uzmKo-mMaTeMaTU4ecKas mkoia. — Pexum gocryna :
http://ido.tsu.ru/schools/physmat/index.php

18. MunucrepctBo oopaszoBanus PD. — Pexxum nocryna : http://www.edu.ru;
http://www.ed.gov.ru

19. TectupoBanue on-line. 5-11 knaccel. — Pexxum moctyma :
http://www.kokch.kts.ru/cdo

20. ApxuB y4yeOHBIX IPOrpaMM HHPOPMALIMOHHOTO 00pa30BaTEIBLHOTO opTaia
«RusEdu!». — Pesxxum noctyma : http://www.rusedu.ru

21. Merasuuuknoneaus Kupumia u Medpoaus. — Pexum noctyna :
http://mega.km.ru

22. CaiiTel SHIMKIONIEANH. — Pesxkum noctyma : http://www.rubricon.ru;
http://www. encyclopedia.ru

23. Bes snemenTapHasi MmatemaTka. — Pesxxum noctyna : http://www.bymath.net






