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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 CUHUCIICHHUS.

Pemienne TeKCTOBBIX 3a7a4 apupMETHUYECKHM criocoboMm. Pemenue 3amau u3 peanbHOR
MPaKTUKM HAa YacTH, Ha APOOU, Ha MPOLEHTHI, MPUMEHEHUE OTHOLICHUM W MPONOpLU mpu
peLlIeHUHU 3aj1a4, pelIeHe 3a1a4 Ha JBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

Henumocts nenbix yncen. CBONCTBA JETUMOCTH.

[Ipocthie u coctaBHbie yncia. YéTHbie U Heu€THbIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMMOCTH CYMMBbI U TTPOU3BEACHHUS LIEJIBIX YUCET MPU PEIICHUN
3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM.

HaubGonpmumii oOmuii nenutens ¥ HauMEHbIIee ollee KpaTHOE ABYX 4ducen. BzaumHo
npoctele uncia. Anroputm EBkinuna.

Henenne ¢ octaTkoM. ApupMeTHuIecKre orepanuu Hajl OCTaTKaMHu.

Anredpanyeckne BbIPaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMH. 3HAYEHHE BBIpaKEHUS C NepeMeHHbIMU. lIpencrasienue
3aBHCHUMOCTH MEXKIY BEIMYUHAMU B BUE POPMYIIBL.

ToxnmectBo.  ToxmecTBeHHBIE  IpeoOpa3oBaHUsl — anreOpamyecKUX  BBIPAKCHHU.
Jloka3aTenbCcTBO TOXKIECTB.

Opnowienbl. OqHOUWIEH cTaHAapTHOrO BUja. CTeneHb OJHOWIEHA.

MHuorounensl. MHorowieH crangaptHoro Buzaa. CreneHb MHorowieHa. ClioxeHwue,
BbIUWTAHUE, YMHOXXEHHME M JeJieHue MHOroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPAKEHUS B
MHorouwieH. Kopau MHOrousnexa.

@opMynbl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBI M KBaJpaT Pa3sHOCTH JBYX
BBIpaXEHHUH, KyO0 CyMMBI W KyO pa3HOCTH IBYX BBIPKEHUH, Pa3HOCTh KBAJpaToB JBYX
BBIPOKECHUM, MPOU3BEACHUE PA3HOCTH U CYMMBI JBYX BBIPQKEHUH, CyMMa M Pa3HOCTh KyOOB
JBYX BBIPaKECHUH.

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

YpaBHeHUs] M HEpaABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBolicTBa ypaBHEHHH C OJHOU
NepeMeHHON. PaBHOCUIIBHOCTD ypaBHEHUM. Y paBHEHUE KaK MaTeMaTHYeCKash MOJIEIb PEAIbHON
CUTYaIH.

JInneliHOe ypaBHEHHE C OJHOM NEPEeMEHHOW. UMCI0 KOpHEH JMHEMHOrO0 YpaBHEHUS.
Pemienne TEKCTOBBIX 3a7ady C IOMOIIBK) JIMHEWHBIX YypaBHEHHU. JIMHEHHOE YypaBHEHHE,
coziepaKaliee 3HaK MOJYJIA.

VYpaBHeHne ¢ JByMs TMepeMeHHbIMU. [paduk DUHEHHOrO YypaBHEHUS C JABYMs
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ ABYyMs nepeMeHHbIMU. ['padudeckuil MeTon
pELIECHUs] CUCTEMBI JINHENHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU. Perenne cuctem JIMHENHBIX
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
TOYKaMU KOOPJAMHATHON MIPSMOM.



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

OyHKIIMOHATBHBIC 3aBUCUMOCTH MEXIY BennuuHaMu. [lonstue QyHkiun. OyHKIUS Kak
MaTeMaTHuYecKasi MOJeNb peajbHoro mpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYCHUH
dbyakuun. CniocoOs! 3amanust pyHkiuu. ['paduk Gynkmuu. [loHsaTHS MakcMMyMa U MUHUMYyMa,
BO3pacTaHUs U yOBIBaHUS HA MIPUMEPAX PEabHBIX 3aBUCIMOCTEH.

Jluneiinas ¢pyukuus, € cBoiicta. I'paduk nuneitnon ¢pyukuuu. I'padux Gyskimn 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
MppalOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCEI.

[IpeacraBnenus 0 paCHIMPEHUSAX YUCIOBBIX MHOXECTB. MHOXKECTBA HATYPAJIbHBIX, LIEJIbIX,
palMOHANbHBIX, IEUCTBUTENBbHBIX yncesl. CpaBHeHHE yncen. YUNCIoBbIe TPOMEKYTKU.

HeiictBust ¢ ocrarkamu. OcraTku creneHe. IIpuMeHeHne oOCTaTKOB K PELIEHUIO
YPaBHEHUH B LIETBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl 0OBEKTOB OKpYXalOLIEro MHpa, JJIUTEIBHOCTh MPOLECCOB B OKPYXKarOIIEM
mupe. CTaHIapTHBINA BUJT YKCIA.

Auredpanyeckune BbIpaKeHUs

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

Pannonanbupie  BbIpakeHus.  TokIecTBEHHblE  IPEOOpa3OBaHUs  PALMOHAIBHBIX
BBIPAKECHUI.

JlonycTuMble 3HAUYE€HUS TEPEMEHHBIX B BBIPAKEHUSX, COJEPXKALIMX apUpMeTHYecKue
KBaJpaTHble  KOpHU. ToOXXJECTBEHHbIE  MpeoOpa3oBaHUS  BBIPAKEHUM,  coleprKalux
apu@meTnyecKue KBaJpaTHbIE KOPHHU.

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

YpaBHeHHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMyna KOpHEH KBaJApaTHOrO ypaBHeHMs. KoimuecTBo
JEHCTBUTENBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus, cBOOUMbIE K
JUHEHHBIM ypaBHEHUSM WIA K KBaJgpaTHbIM YypaBHEHHMsM. KBaapaTHoe ypaBHEHHE C
napameTpoM. Pelenue TeKCTOBBIX 3a7a4 € IOMOILBIO KBaJAPATHBIX YPABHEHUN.

JlpoOHO-paniioHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX  ypaBHEHUH.
Pemenue TEKCTOBBIX 3a/ad C IMOMOIIbIO JpOOHO-pallMOHANBHBIX ypaBHeHHMH. ['paduueckas
WHTEpIpPETALMS YPABHEHUN C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepeMenHoil. CTporne u HecTporue HepaBeHcTBa. CIOXKEHUE U
YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OlLlEHMBaHME 3HA4YEHMs BbIpaXeHMs. JlokazaTenbcTBO
HEPaBEHCTB.

[loHATHE O pEHIEHMH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO pEILIECHHI
HEpaBEHCTBA. PaBHOCHIIBHBIE HEPaBEHCTBA.

JInHetHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOMKECTBA €ro pemieHui. Pemenue
JIMHENHBIX HEPABEHCTB C OJTHOM NepeMeHHON. CHCTEMBI M COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJITHOM NEpEeMEHHOU. Pelenue TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO JIUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM.



DOyHKIUH

OO6nacth ompeaeneHuss 1 MHOXKECTBO 3HaueHHH (PpyHkiuu. CriocoObl 3a1anus (yHKITUH.
I'padux ¢pynkumuu. Yrenue cBoicTB ¢pyHkuuu mno e€ rpadukxy. [Ipumeps! rpadukoB (yHKIHH,
OTPaKAIOIIUX pealIbHbIE MPOLIECCHI.

Jlunetinas GyHkiusa. OyHKINU, ONUCHIBAIOIINE MPSMYIO U 00OPAaTHYIO POIOPIHOHAIBLHBIC
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 cporcrBa. 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 kBagpaTHOro tpéxwieHa. Pa3noikeHHe KBaapaTHOIO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIIH.

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.

Pemenue cucreM ypaBHEHUH C JIByMs IIEPEMEHHBIMHU. PellleHue mpocTeimx cucreM
HEIIMHEHHBIX YpaBHEHHH C JBYMsS TNEpeMEeHHBIMH. | padudeckuii METOJ PEIIeHHS CHCTEMBI
HEJIMHEWHBIX YPAaBHEHMH C ABYMs NepeMeHHbIMH. CUCTeMa JBYX HEJIMHEWHBIX YPaBHEHHMH C
JIBYMsI IEPEMEHHBIMU KaK MOJIEJNIb PEaIbHOM CUTYyallUH.

YucnoBsle HepaBeHCTBA. PelleHne TMHENHBIX HEPABEHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB.

KBagpaTHble HepaBEeHCTBA C OJHOM NEPEMEHHOW. PernieHue KBaapaTHBIX HEPABEHCTB
rpa¢pu4eckuM METOJOM U METOJOM HHTEpPBAJIOB. MeETOJ MHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiinirie HEpaBeHCTBA € MAPAMETPOM.

Penienne TeKCTOBBIX 3a7jay C IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ aBymMs mepeMeHHbIMU. PelieHue HepaBeHCTBA C ABYMs IEPEMEHHBIMH.
CuctemMbl HEpaBeHCTB C JIByMs IepeMeHHbIMH. ['paduueckuii MeToJl pelIeHus CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUH

Oyukuus. CpoilcTBa (QYHKUMM: HYIM (QYHKIUH, TMPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKLIMH, TPOMEXYTKH BO3pAacTaHHUsl M YObIBaHMS (YHKUUHU, YETHBbIE M HEUYETHbIE (DYHKIUH,
HauOoJbIlIee M HAaUMEHblIee 3HaueHUs (yHKIUH.

KBangpatnunas ¢ynkuus u e€ cBoiictBa. lcmonb3oBaHue CBOWCTB KBaJpaTHYHOU
byHkun s pemienust 3anad. [loctpoenue rpaduxa xBagpatuyHod ¢yHkiuu. [lonoxenue
rpaduka KBaApaTUYHON (PYHKIIMHM B 3aBUCUMOCTH OT €€ Kod(duuueHToB. ['paduku GpyHKIuil Yy
=ax2, y = a(x - m)> u y = a(x — m)®> +n. Iocrpoerne rpaguKkoB (GyHKIHI C MOMOIIBIO
npeoOpa3oBaHuil.

Hpobuo-nuneitnas pynknus. Mccnenopanue ¢yHKITHA.

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

YucsioBble NOC/I€10BATEILHOCTH H POrpeccuu

[TonsTue YHCIIOBOU IIOCJIEI0BATEBHOCTH. Koneunsie " OEeCKOHEUHBIE
nocneaoBarenbHOCTH. OrpaHuyeHHas IOCJIeN0BaTeNbHOCTh. MOHOTOHHO — BO3pacTarouias



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

Apudmernueckas 1 reomeTpuieckas nporpeccuu. CBONHCTBa WICHOB apu(hMETHUECKONW 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 BKJIA/IbI, KPEIUTHI.

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

Meron marematndeckoil uHAyKIMM. [IpocTeimme npumepsl.



INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux JAUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAMMO Il MPOJODKEHUS 00pa3oBaHUS M Ui TOBCEIHEBHOU
*KU3HU. Pa3zButue y oOydarolmuxcsi HayuyHbIX HPEICTABICHUNA O MPOUCXOXKACHUHM U CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW SBICHUH U
MPOLIECCOB B MIpHUpOJIe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAYECTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS Ha0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NeicTBUS, BBIBOIBIL, (popMyinupoBaTh yrBepxaeHus. OcBoeHue Kypca anreOpsl obecrieunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJIeHUs, 0000IIeHHe M KOHKPETH3alUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JAESITEIIBHOCTH
o0Oydaromuxcsi, IMOITOMY CaMOCTOATEIbHOE pelIeHUue 3a7ad OOydJaroIMMHUCS — SBISETCS
peanu3anuent 1eaTeIbHOCTHOTO IPUHIIUIA O0yUeHHUS.

B ctpykType nporpammsel yaeOHOTO Kypca «Anredpa» yriyOolI€HHOTO U3YYeHHs OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKaTeIbHO-METONUYeCKne JUHHM: «Yucna ©  BBIYHUCICHUAY,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIePKATEIBHO-METOIMUYECKUX JTMHAN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YYCHUsS Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUSAMH. B xo1e n3ydenus Kypca o0yJaromumcs IpUxoIuTcs
JIOTHYECKH PACCYXKaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBS3uW ¢ 3TUM B
mporpaMMmy  y4yeOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpPEJCTAaBICHHbBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4eCKOro o0pa3oBaHHMA U
CIIOCOOCTBYIOLIUE OBJQJACHUI0O OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTHYeCKOTro
s3p1ka. Coziep KaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBiIseTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Copnepxanne nuHuM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIIero
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIUXCs JIOTMYECKOTO MBIIUICHNUS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJIsi MOBCEJHEBHOM XHM3HHU. Pa3BUTHE MOHATHUA O YMCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M MUPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEHCTBUTENFHOM YHCIe. 3aBEpLICHHE OCBOCHUS YMCIOBOM
JIMHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHUIo.

Conepxanue JByX anreOpanueckux JHMHUH — «AjnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromIHMXcs
MaTeMaTHYeCKOro ammnapaTra, HEOOXOIUMOIo js pelleHHs 3aJad MaTeMaTHKH, CMEKHBIX
MPEMETOB U OKpYyKaroliel peaabHOCTH. Ha ypoBHE OCHOBHOTO 00111€eT0 00pa3oBaHusl y4eOHbBIN
MaTepuajg TpPYNINUPYETCss BOKPYr pallMOHAJIBHBIX BbIpaXeHUH. AnreOpa JeMOHCTpPUPYET
3HAYCHWE MaTeMaTHKH KaK s3bIKa IS TIOCTPOCHUS MaTeMaTHYeCKHX MOJEJIeH, OIMHMCaHUs
IpPOIIECCOB U SIBIIEHUHM peanlbHOro Mupa. B 3amaum oOyueHus anrebpe BXOIAT TaKxke
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOCHMsS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.
[IpeoOpazoBanre CUMBOJIBHBIX (POPM CIOCOOCTBYET PAa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEN K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JMHWM  HAIEJIEHO Ha  TOJIyYCHHE
00yJaromuMucs 3HaHUuM 0 QYHKIMIX KaK BakHEHIIEH MaTeMaTH4ecKOM MOJIeNn sl OMHCaHUsS
U WCCIICZIOBAaHUS Pa3HOOOPA3HBIX IPOIECCOB WM SIBICHWH B TpHUpojae W odOmiectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHHs HCIIONB30BaTh pa3IMyHbIe



BBIpa3UTENbHbIC CPEACTBA S3bIKA MAaTEMaTHKH — CJIOBECHOT'O, CHMBOJIMYECKOTO, TpaHuecKoro,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KyJIbTYPHI.

VrayOonéHuslii  Kypc — anreOpbl  XapakTepu3yeTcs  HU3yYeHHEM  JIONOJHHUTEIbHOI0
TEOPETUYECKOr0 ammapara ¥ CBS3aHHBIX C HUM METOJIOB pelIeHHUs 3aaay. Anredpa sBISETCS
A3BIKOM JUIsl OIMCaHMA OOBEKTOB M 3aKOHOMEPHOCTEH, CIyXXKMT OCHOBOM MaTeMaTH4ecKOoro
moaenupoBanus. [Ipu 3ToM camMu 0OBEKTHI MaTeMaTHYECKHX yMO3AKIIOUEHUH W MPUHSATHIC B
asreOpe MpaBuila X KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHUI 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJICHUS, PA3BUBAIOT MAaTEMaTHYECKyI0 HMHTYHULUIO, KPAaTKO M HAarJIAIHO
PACKpBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOSHUH U ydaT UX IpUMEHEHuIo. TeM caMmbIM anrebpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (OPMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIUICHHS
oOyyJaronuxcs.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBII BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feiibl cojepxkaHus: «Huciaa U BBIYUCICHUAY,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha usyuenue yuebHOro Kypca «Anredpa» oronutcs 408 vacos: B 7 kiacce — 136 yacoB
(4 yaca B Henenmo), B 8 kiacce — 136 yacoB (4 yaca B Henento), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).



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

JIMHHOCTHBIE PE3YJIBTATbHI

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUS NPOTPaMMBbI II0 MATEMAaTHUKE XapaKTEpU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

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

2) rPaKIaHCKOr0 H TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakIaHMHA M pPEANH3alUu ero IMpas,
NpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX ()YHKIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B JE€ATEIbHOCTH YYEHOTO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha AKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKHX 3a/ady MaTeMaTU4YeCKOu
HANpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCei
JKU3HU JJIs1 YCHEIIHON MpOQeCcCHOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHMEM WHIUBUAYAIbHOM TpPAaeKTOpUM O0Opa3oBaHUsS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, PacCyKI€HUMN, YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOIr'0 NO3HAHUSA:

OpHUEHTAllMe B JIEeATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl YeIOoBEYECKOW MAEATeNbHOCTH, ITAaloB €€ pa3BUTHI U
3HAYMMOCTH JUUIS Pa3BUTHUS LIMBUIN3ALAN, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUYECKON
KyJIbTypOH KakK CpEICTBOM I[O3HaHUS MHpA, OBJAJEHUEM HAaBBIKAMU MCCIIEOBATEIbCKON
JIeATEIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbI 3A0POBbS W
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

TOTOBHOCTBIO IPUMEHATH MaTEMaTUYECKHE 3HAHHUS B HMHTEPECAX CBOETO 310POBbA,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBhIKa pedrekcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3KOI0TNYECKOT0 BOCIIMTAHMSA

OpUEHTale Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obyactu
COXPaHHOCTH OKpPY)KAIOIIEW cpenpl, IJIaHUPOBaHMUS IIOCTYIKOB M OLEHKH MX BO3MOYKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U myTel ux pereHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPaKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUYHUTHCS y IPYTHUX
Jrofied, MpuoOpeTaTh B COBMECTHON JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
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, KOPPEKTHPOBAThb NPUHMMAEMBIE DPELUEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTare OcBOEHUS MPOrpaMMbBI MO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT chOpMHpPOBaHBI MeTamnmpeaMeTHbIe pPe3yJabTaThl,
XapaKTEPU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSIMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU M YHUBEPCAIBHBIMU PETYJIATUBHBIMU
JEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC NelHCTBUSA
Ba3oBble jornyeckue AeiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOIICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIAcCHU(UKALMK, OCHOBAaHUA i 00OOLIeHUs WU
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh U MPeoOpa3oBbIBATh CYKIEHHs: YTBEpIUTEIbHbIE 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 BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJII04YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTEMaTHUECKUX YTBEPXKAEHUH (MpsMble U OT MPOTUBHOIO),
IPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA MaTeMaTU4YeCKuX (aKTOB, BBICTpauBaTh
apryMeHTaluI0, NPUBOANUTE MPUMEPHI U KOHTPIPHUMEPHI, IPUMEHATh METOJ MATEMaTU4YECKOU
MHAYKIIMHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Cmoco0 pemieHus y4eOHOW 3agaud  (CpaBHHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHMs, (POpPMYIUpOBaTh
BONPOCHI, GUKCHUPYIOLIME MPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH MO CAMOCTOSITENIbHO COCTAaBJICHHOMY IUIaHY SKCIIEPUMEHT, MCCIEAOBAHUE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSTENIbHO (hOPMYyITUpPOBATH 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HAOJIIO/IEHUs, HCCIIEIOBaHMUs, JKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh IOJYYE€HHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IEHHI];

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

Pabora ¢ undopmaumeii:

BBISBIISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMH, TaHHBIX, HEOOXOIUMBIX IS

pelleHus 3aauu;



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

BBIOMpAaTh (HopMy MpelncTaBIeHUs] MHPOPMALUU U WILIIOCTPHUPOBATH pEIIacMble 3a7adu
cXeMaMH, JuarpaMMamMu, HHOM rpaduKoi 1 uX KOMOMHAIUAMY;

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

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

BOCIIPHHUMATh U (HOPMYJIHPOBATh CY)XJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
OOLIEHMs], SICHO, TOYHO, TPAMOTHO BbIpa)KaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMHCHbMEHHBIX
TEKCTaX, JaBaTh IOACHEHMS IO XOJy pELIeHUs 3aJadd, KOMMEHTHPOBATH I1OJYy4YEHHBIN
pe3yJbTaT;

B Xoz€ OOCYX/EeHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh MJEH, HALIEJICHHBIE HA MOMCK PELIEHMS], CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB Juayora, oOHapyKuBaTh Pa3jM4Ke U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEACTaBIATh PE3yJIbTaThl PEIeHMs 3a7ayd, 3KCIEPUMEHTa, HCCIEAOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
pelIeHH Y4eOHBIX MaTeMaTM4YeCKMX 3a/ad, NPUHUMAaTh IeJIb COBMECTHOW JIEATENIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacpeieisTh BUIbl PadOT, TOTOBApUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIbKUX JIO/IEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYpPMbI» U HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JpYTMMH YJ€HAaMM KOMaHJbl, OLIEHHBATh KAauye€CTBO pe3yJjbTaTa M KayeCTBO CBOErO BKJIAJa B
00U pe3yNbTaT 10 KpUTEPUsIM, c(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranusanus:

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

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUs 3a7auu (UM €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 CaMOIIPOBEPKHM, CaMOKOHTPOJIA Mpoliecca U pe3ysbTaTa perIeHUs
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIICKCUH;

NpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPHM PEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIEITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yNbTaTa JAEATEIbHOCTH IOCTABIECHHOW LIEJIM U YCJIOBHUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaThb OSMOIMM MPU H3YYEHUU MaTeMaTHYeCKUX OOBEKTOB U (PaKTOB, JaBaTh
ASMOLIMOHAIBHYIO OLIEHKY PEIIEHUS 3aJa4uH.

HHPEAMETHBIE PE3YJIbTATHI



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

Yucaa ¥ BLIYUCTIEHUS

PanuonansHBIC UKCA.

[TepexoauTh OT OMHOUN (HOPMBI 3aMKMCH YHCEN K APyroi (mpeoOpa3oBhIBATh ACCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

Hcrnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YHCEN, MHOXECTBA LEJIBIX YHUCEN,
MHOXECTBA pallMOHAJIBHBIX YHCEJI TIPH pEHICHUWW 3a7ad, IPOBEACHUH PACCYKICHHA U
JIOKa3aTCIIbCTB.

[ToruMaTpe 1 OOBSICHATH CMBICI TO3UIIMOHHON 3aIUCH HATYPAJILHOTO YHUCIIA.

CpaBHHMBATH U yIOPSAJOUUBATH PALIMOHATIBHBIE YHCTIA.

BpImotHATE, codeTas YCTHbIE M NMHChbMEHHBIC MPUEMBI, apru(PMETUYECKUE ACHCTBUSA C
palMOHAIBHBIMU YHWCIIAMH, HMCIIOJb30BaTh CBOMCTBA YMCEN W MpaBUja JECUCTBUNA, HPHUEMBI
parMOHATBHBIX BEIYMCIICHUMN.

BrinonaHsaTe AeHCTBUS CO CTENEHSIMU C HATYypaIbHBIMU TTOKA3aTEISIMH.

Haxonuth 3HAa4YCHUS YHCIIOBBIX BBIPAKEHUM, COJACpIKAIIMX paldOHAIbHBIC YHCIa M
CTENEHW C HATypaJbHBIM IIOKa3aTelieM, MPUMEHSATh Pa3HOOOpa3HbIE CHOCOObI U MPUEMBI
BBIYHCIICHHSI, COCTABJISATh U OIEHWBATh YWCJIOBBIC BBIPAKCHHUS NPH PEHICHUU IMPAKTHYECKHUX
3a/1a4 | 3a]1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

OKpyriIsTh YKclia ¢ 33JJaHHOM TOYHOCTBIO, @ TaK)Ke MO CMBICITY MPAKTUYECKOM CUTYyallUH,
BBITIOJIHSITHh TPUKUIKY W OLEHKY pe3yjbTaTa BBIYMCICHHH, OILICHKY 3HAYE€HUW YHCIIOBBIX
BBIPOKCHHM, B TOM YHUCJIC MTPU PEIICHUH NMPAKTHYECKUX 3a1a4.

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

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

JlemuMOoCTb.

Jloka3bIBaTh ¥ MPUMEHSTH TIPH PEIICHUN 3a]1a4 MPU3HAKY JeauMocTd 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 HauOonbminii oOmM JenuTeldh W HaWMEHblIee o0Ilee KpaTHOE Yucel 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 TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MmpoIiecce
OCBOEHHS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPAXKCHUI MTPH 3a/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

Hcnonp30BaTh TOHATHE TOXKAECTBA, BBIMIOJHIATh TOXIACCTBEHHBIE MPeoOpa3oOBaHM
BBIPKEHUM, TOKa3bIBaTh TOXKIAECTBA.

MHOTrO4JICHHEI.

BrimonHsaTe peoOpa3oBaHus 1EJI0T0 BRIPAKEHUS B MHOTOUWICH MPUBEACHUEM MOJA00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BoimonusaTe gelicTBus (CNOKEHWE, BBIYMTAHWE, YMHOXKEHHE) C OJHOWIEHAaMH U C
MHOTOWICHAMH, TPUMEHSATH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaapaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaToB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIE IS
YIPOIIEHHUST BBIYUCICHHM.



Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM O0ILEero MHOXHUTEINS, TPYNIUPOBKU CllaraéMbIX, MPUMEHAS (HOPMYIbI COKPAIIEHHOTO
YMHOKEHHSI.

[IpumensT mpeoOpa3oBaHUST MHOTOWIEHOB U pEUICHHs pa3IMYHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHelHbIE ypaBHEHHS C OJHOW MEPEMEHHOW, NMPUMEHSS NpaBWIa MEPEX0Ja 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 TpaduK JIMHEHMHOrO ypaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

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

CocraBiATh M pellaTh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX ypaBHEHUHN 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, 3allUChIBATh YHUCJIOBBIE IIPOMEKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATaM.

DyHKIHH.

Ctpouts rpaduku TUHEHHBIX (YHKIIUH.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU!
CKOPOCTb, BpEMs, PAacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpEMS,
00BEM paboTHI.

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

[Tonumate rpaduyeckuil coco0 MpeICTaBlICHUs U aHamu3a UHQOpPMalUU, U3BJICKATh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(PUKOB peanbHbIX MPOLIECCOB 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).

Hcnonk3oBaTh TpaduKu Ui UCCIETOBAaHUS MPOIECCOB M 3aBUCUMOCTEH, MPH PEIICHUN
3a/1a4 U3 IpYyrux yueOHBIX NPEIMETOB U PeaIbHON KU3HU.

K koniy o6yuenus B 8 kjacce o0yyaromuiics MoNyduT Caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yucsa v BbIYUCTICHUSA

HppauroHaibHbIe YKCIIA.

IToHMMaTh 1 UCIIONIB30BATh MPEACTABICHUS O PACIIMPEHUH YACIOBBIX MHOXKECTB.

CB0060HO OTEepUPOBATH MOHATHUAMU: KBAAPATHBIN KOPeHb, apu(pMeTHUEeCKUN KBapaTHBIN
KOpPEHb, MPPALMOHAIBHOE YHCIIO, HaXOJWTh, OLCHUBATh KBAJPAaTHBIE KOPHH, UCHOJIb3Yys IPHU
HEOOXO/MMOCTH  KaJbKYJISTOP, BBINOJHATH IpPeoOpa3oBaHUs BBIPAXKEHUH, COJEpKaIIUX
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 OONBIINX W MAallbIX YHCET C MOMOIIBIO JECATUYHBIX IpoOeil u
creneHerd uyucia 10, 3anKMchIBaTh U OKPYIVIATH YMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYHUH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHUM.

JlenumocTsb.

CB00OHO ONEepUpOBaTh MOHATHEM OCTATKa MO MOAYIIO, IPUMEHSTh CBOMCTBA CPaBHEHUI
10 MOJIYJIIO, HAXOJUTh OCTATKU CyMMBbI U IPOU3BECHUS 110 JAHHOMY MOJYIIIO.

AulredpanyecKkue BbIpasKeHUs

Jpo6HO-paninoHalbHbIE BHIPAKEHUSI.

HaxomuTh nonycTuMbie 3HaAUYECHUS TIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKCHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApOOH.

BremonsaTe npuBeneHne anreOpandeckux ApoOei K oOlieMy 3HaMEHATelo, CIIOKEHHE,
YMHOXEHHE, JIeJIeHne allredpandeckux Apooeii.

BhITIONHATE TOXKIECTBEHHBIE MPEOOPA30BAHS PAITUOHATLHBIX BBIPAKCHU.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW [ pEIICHUS Pa3IMYHbIX 3a]ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 peaJIbHON MPAKTUKH.

Crenenu.

[IpuMeHATh TMOHATHE CTENEHU C IEIbIM II0KAa3aTeJIeM, BBINMOJIHATH MPeoOpa3OBaHUS
BBIPKEHUI, COAEPKALIUX CTEIEHH C LIEJIBIM TI0KA3aTEeIEM.

WppanrionanbHbIe BEIPaXKEHUS.

Haxonute [omycThMble 3HAU€HHsS [EPEMEHHBIX B  BBIPAKEHUAX, COAEpPKALIUX
apudMeTHIeCKre KBapaTHbIe KOPHHU.

BreimonHsaTe mpeoOpa3oBaHUsS HMPPALMOHANBHBIX BBIPAKEHUU, WCIONB3YS CBOMCTBA
KOpHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemiats kBagpaTHbie ypaBHEHUS.

Pemats 1poOHO-paliOHAIbHBIE YPABHEHHUS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMH, HECIOXKHBIE CHUCTEMBbI JIMHEHMHBIX
YpaBHEHUH C apaMeTpaMH.

[IpoBoUTH HCCIIEIOBAHUS YPABHEHUN U CUCTEM YpaBHEHUMN, B TOM YHUCJIE C IPUMEHEHHEM
rpaduyueckux mpencTaBieHU (YCTaHABIMBATh, UMEET JM ypaBHEHHE WU CHUCTEMa ypaBHEHUU
pelieHus1, €CIM UMEET, TO CKOJIBKO, U TPOUee).

[lepexonuTh OT clOBeCHOW (HOPMYIHUPOBKM 3afaud K e€ anredpandeckol Mojaenu ¢
MOMOIIBI0  COCTaBJIEHWS ypPAaBHEHHUS WM CHCTEMbl ypaBHEHHH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4Ml TIOJYY€HHbIN PE3YNIbTaT.

[IpuMeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJISl CPABHEHMS, OIEHKH, PEIIaTh JIMHEWHbBIC
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM M WX CHCTEMbI, JaBaTh TpadUUYECKyI0 HILTIOCTPAIHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumMaTe W WUCNONB30BaTh (YHKIMOHAIBHBIE TIOHSATHA W SI3BIK  (TEPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUS), OMPEAENATh 3HaYeHHEe (QYHKIMH IO 3HAYEHHIO apryMEeHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKITNH TI0 €€ TpaduKy.

Ctpourts rpaduku QyHKINI , OMUCHIBATH CBOMCTBA YHCIOBOM (QYHKIHNH 110 €€ TpaduKy.

K koH1y 00ydenus B 9 kjiacce 00yyaronuiics moxy4duT ciaeayroniie NpeMeTHbIE PE3yIbTaThl:

Yucsa v BbIYUCICHUA

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 I10KA3aTEIIEM.

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



CpaBHUBaTh M YNOPAIOYMBATH JECHCTBUTENIbHBIE YHCIA, OKPYIJIATH JACHCTBUTEIbHBIC
YlClia, BBIMOJIHATh IPUKUAKY PE3y/IbTaTa BEIUMCIEHUH, OLICHKY YHCIIOBBIX BBIPAYKCHHH.

Auredpanyeckue BbIpaKeHHUs

CBoOofHO omepUpoBaTh IOHATHEM KBAJpPAaTHOIO TPEXWIEHA, HAXOAUTh KOPHHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaJApaTHBIN TPEXUIICH HA IMHEHHbBIE MHOXKHUTEIH.

YpaBHeHusI U HEPaBEeHCTBA

Pemiate nuHeNHBbIE U KBaJpaTHbIC YPAaBHEHMs, YPABHEHUs, CBOJILUECS K HUM, APOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemiate Hec10KHbIE KBaIpaTHbIE YPAaBHEHUS C TAPAMETPOM.

Pemate nuHEiHBIE HEpPAaBEHCTBA, KBaJApAaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
MHTEPBAJIOB, U300paXkaTh PElLICHNE HEPABEHCTB HA YMCIIOBOM NMPSIMOM, 3allMChIBaTh pEIIEHHE C
IIOMOIIbIO CUMBOJIOB.

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

Periath HeC10KHbIE CUCTEMBI HEJIMHEHHBIX YPaBHEHUH C TapaMETPOM.

[IpuMeHsTh  METOABl  PAaBHOCWIBHBIX  IIPe0Opa3oBaHUM, 3aMEHbl  IEPEMEHHO,
rpaduueckoro MeToja Mpu pelieHn: ypaBHeHU 3-ii u 4-if cTeneHen.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM,
3alMChIBaTh PELICHUE 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 (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa YpaBHEHHMA
peLlIeHHUs], €CITU UMEET, TO CKOJIBKO, U IIPOoYee).

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

Hcnonp30BaTh  ypaBHEHMs, HEpaBEHCTBA M HUX CHCTEMbl JJIsi  COCTaBJICHUS
MaTEMaTUYECKON MOJENINM PEATbHOM CUTyallud WIM IMPUKIAJHOM 3alayd, WHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThl B 3aJJTAaHHOM KOHTEKCTE.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

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

HccnenoBath (yHkIMI0 Mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBAa (YHKIMA: 001acTh
ONpe/eNieHusl, MHOXECTBO 3HAu€HUH, HYIH (QYHKUMH, HPOMEXYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHusi U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOObIIEE U HAUMEHbILIEEe
3HAU€HUsl, aCUMIITOTHI.

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

OmnpenensaTh NOJOXKEHUE Tpauka KBaJApaTHUHOW (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 rpadpuk 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 TMOHATHSAMM: IOCIENOBATEIBHOCTh, apHU(MeTH4ecKas |
F€OMETPHUYECKAsI IPOIPECCHH.

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

BbINONHATE BBIYMCICHHUS C MCIONB30BaHMEM (GOpPMYN N-ro 4ieHa apu(MeTHdeckor 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 KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, HIU(PPOBBIX TEXHOIOTHIA).

Pacnio3naBaTh ¥ MPUBOAUTH MPUMEPHI KOHEYHBIX U OECKOHEUHBIX MOCIEI0BATEIbHOCTEMH,
OTPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTarommx  (yObIBaromIux)
IIOCJIEI0BATEIbHOCTEM.

HmeTs mnpenctaBieHUE O CXOAUMOCTH IOCIIENOBATEIbHOCTH, YMETb HAXOAUTh CYMMY
0ecKOHEYHO YObIBAIOLIECH TeOMETPUUECKON MTPOrPECCUH.

[TpyMeHsITh METOI MaTEMATUUECKON UHAYKIIMYU IIPY PELLIEHUH 3aa4.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dieKkTpoHHbIe (LM POBbLIE)

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

1 TUCHA ¥ BEIUCIEHIA. 11 1 https://m.edsoo.ru/GW1BVOKY]
PanmonanbsHbIe yncia (IOBTOPEHUE)

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

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

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

5 YUCJIA U BBIUUCJIEHU . Creneuns ¢ 6 https://m.edsoo.ru/LG23930RH
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 OYHKIUWUN. JTuneiinas GyHKIius 16 1 https://m.edsoo.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 NporpaMmabl Bcero ;C;);I:le)(:ﬂbﬂble :)I;);::;T:;mecx"e o0pa3oBaTe/ibHbIE PeCypChl

1 YPABHEHWS 1 HEPABEHCTBA. 20 1 hitps://m.edso0.ru/AWSIHIZPS
HepasencrBa

2 MCJIA 1 BBITUCITEHIAL. 17 1 https://m.eds00.ru/X TEADRRRE
KBanpaTHblii KOpeHb

3 YPABHEHWS 1 HEPABEHCTBA. 17 1 hitps://m.edso0.ru/6TMCFIEK3
KBanparssie ypaBHeHUs
AJITEBPANYECKUE

4 BBIPAXKEHMUSL. Ipo6HO- 17 1 https://m.edsoo.ru/DDA9WADPH
paLII/IOHaJ'IBHbIe BBIpa)KeHI/IH

5 YPABHEHWS M HEPABEHCTBA. 19 1 https://m.eds0o.ru/IDAZR6HSB
JpoOHo-paninoHaIbHbIe YpaBHEHUS

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

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

8 HMCJIA 1 BBIMUCITEHMAL. 7 1 https://m.eds00.ru/FOBHXRC37
JlemuMocTh

9 Hostopene, O606meHPuIe’ 10 1 https://m.edsoo.ru/DESA8SVMV
cucreMaTni3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 136 8 0

[TPOTPAMME



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/n NporpamMmbl Bcero p;)gloTpr(:m’HHe p;)g:)liplmeckne o0pa3oBaTejbHbIE PeCypChl
1 OYHKINU 25 1 https://m.eds00.ru/SGC5REOQXE
2 YPABHEHWA M1 HEPABEHCTBA. 15 1 hitps://m.eds00.ru/DSDOCS0AG
KBa,I[paTHHe 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 BbIPAXEHMSL. 12 1 hitps://m.eds00.ru/U2DVRUMMS
CreneHsb ¢ palMoOHAIbHBIM [T0KA3aTEIEM
6 Hosropenne, 0606memfe’ 34 1 https://m.edso0.ru/798H0G66D
CUCTEMaTHU3aluAa 3HaHNUHU
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
Haxomuth 3HauYeHHMs] YHUCIIOBBIX BBIPAXKECHUH, MPUMEHATH pPa3zHOOOpa3HbIC
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 JECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, 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 CTENEHSIMH C HATYypaJbHBIMU
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 PEIICHUs 3a/1ay ¢ YYETOM OIPaHUYEHUM, CBA3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX 0OBEKTOB
2 Anrebpandeckue BoIpaKeHUs
21 Hcnonb3oBath anredpanveckyro TEPMUHOJIOTHIO M CUMBOJHKY, TPUMEHSTH €€ B
' MPOIIeCCe OCBOEHUS Y4eOHOro MaTrepuania
99 Haxomuth 3HaueHus OYKBEHHBIX BBIPQKEHHUW TIPH 3alaHHBIX 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

HpI/IMeHHTB r[peo6pa30BaHI/I;1 MHOI'OYWICHOB JIsI pCHICHUA Pa3IMYHBIX 3aa4d 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 MpaBuUJia
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 JBYMsI 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
CocTaBnTh U pelaTh JMHEHHOE YPAaBHEHUE 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 KOOPAWHATHOM MpPSIMOMl TOYKH, COOTBETCTBYIOILIME 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 GyHKIMNA. CTpouTs rpadux GyHKIMM Y = [X|
OnuceiBaTh € TMOMOLIBIO  (QYHKIMH M3BECTHBIE 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 NpeACTaBIEHUS M aHalIW3a WHQPOPMALUH,
4.6 U3BJIEKaTh W HUHTEPHPETHPOBATh HHGOpPMAIMIO U3 TIpadUKOB peabHbIX

MPOIECCOB U 3aBUCUMOCTEMN




8 KVIACC

Kox
npoBepsieMo IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
ro 00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs
pe3yjabrara
1 Yucna v BBIYKCICHUS
Hcnonb3oBaTh HayalbHbIE IPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
11 yucea Uil CPaBHEHMs, OKPYIVIEHUMS M BBIUMCIEHMM, H300paxkarhb
JICHCTBUTEIIbHBIE YHUCIIA TOYKAMU HA KOOPJAMHATHOMN IPSIMOU
[IpuMmeHsTh NOHATHE apUPMETHYECKOTO KBaJAPAaTHOIO KOPHS, HAXOAUTH
12 KBaJIpaTHbIE KOPHU, UCTIOJIB3Ys MPU HEOOXOIMMOCTH KAbKYISITOP, BHIIOIHSITh
' npeoOpa3oBaHus BBIPAKEHUN, COAEpIKAIUX KBaIpaTHbIE KOPHU, HCIOJIB3Ys
CBOICTBa KOPHEM
13 Hcnonp30BaTh 3amucy OOJBIIMX M MalbIX YHCEN C MOMOIIBIO JIECATUYHBIX
' npobeit u crenenel yrcna 10
2 AnreOpandecKue BhIPAKCHUS
21 [IpuMeHATh TMOHATHE CTENEHM C LEeJbIM  [0Ka3aTejeM, BBINOJIHATh
' npeoOpa3oBaHus BEIPAXKEHHH, COIEPIKALUX CTEIIEHH C LEIbIM MToKa3aTelieM
59 BBITIONTHATE TOXIECTBEHHBIC MPEOOPA30BaHUS PANMOHAIBHBIX BBIPAKCHUN Ha
' OCHOBE IIPaBHJI ACUCTBUIA HAJl MHOTOWICHAMH U alreOpandyeckKuMu Ipo0siMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKHUTEIN
54 [TpumeHsTh IpeoOpa3oBaHusl BBIPAXKEHUN TSl PEIIeHUs Pa3lUYHBIX 33]a4 U3
' MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEAIbHOUN MPAKTUKU
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Pemate nuHelHbIE, KBagpaTHblE€ YpPaBHEHUS W palUMOHAIbHBIE YpaBHEHHS,
' CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpoBoauTh mpoOCTEUIINE KCCIAEAOBAHUS YPAaBHEHHUW M CHUCTEM YpPaBHEHUMU, B
3.9 TOM 4YHCIE C NMpPUMEHEHHeM TpaduyecKuX MpeAcTaBleHui (ycTaHABIMBATh,
' MMEEeT JId ypaBHEHHE WJIM CHCTEMa YPABHEHUW pELICHUs, €ClId HMEET, TO
CKOJIBKO, U TIPOYEE)
[lepexoautps OT cioBecHON (OPMYIUPOBKH 3agaud K €€ anredpanyeckoit
33 MOJIEJId C TIOMOILBIO COCTaBJIEHUS YpPAaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
' MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJYy4EHHBIH
pe3ynbTaT
[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JIsl CPABHEHUS, OLIEHKH, peIlaTh
3.4 JIMHEMHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOM W WX CHUCTEMbI, 1aBaTh
' rpaduUecKyr0 WILTIOCTPAIIMI0 MHOXECTBA PEIICHHH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 DOyHKIIUN




IToruMaTe W HCHOIL30BAThH Q)YHKHHOHaJIBHBIe INOHATHUA M A3BIK (TCpMI/IHBI,

4.1 CUMBOJIMYECKHE 0003HAYCHMS), ONPEACIATh 3HAaUCHUE (QYHKIIUH 10 3HAYCHHUIO
apryMeHTa, OlpeelATh CBOMCTBA (PYHKIMH 110 €€ rpaduky
Crpoutsb rpaduku 37eMeHTapHbIX (GYHKIUN BUIA:
4.2 y=k/x
, Y =X2,y = X3, ¥ = [X|, oIUCBIBaTh CBOMCTBA YHCIOBON (PYHKIUH 110 €€ TpaduKy
9 KJIACC
Kon
NpoBepsieMo IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
ro 0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 0011Ier0 00pa3oBaHusA
pe3yjabTara
1 Yucna u BBIYUCICHUS
11 CpaBHMBATh M YIOPSIOUYMBATh pallMOHAIbHbIE H HPPALIMOHAJIbHBIE YHCIIA
BeimonsATe apudMeTHuecKue NEHCTBHS C PAallMOHAIBHBIMH YHCIAMH, COYeTas
1.2 YCTHBIC ¥ IUCbMEHHBIE MTPUEMBI, BBIITOIHATH BBIUMCIICHUS C UPPALMOHATIHHBIMH
YHCIaMU
13 HaxonuTh 3Ha4yeHuUs cTemneHei ¢ IeabIMU MOKa3aTeIsIMH U KOPHEH, BBIYMCIIATD
' 3HA4YEHUs YUCIIOBBIX BBIPAXKEHUN
14 OKpyrnsiTh  JIeHCTBHTENBHBIC 4YHCIA, BBIIONHATH MPUKHIKY pe3yJbTara
' BBIUMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUHN
2 VYpaBHEHUs U HEPABEHCTBA
51 Pemiare nMHelHbIE U KBaJpaTHbIC YpaBHEHUs, YpaBHEHHs, CBOASAIINECS K HUM,
' npocTelime 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 WIIM CUCTEMBI JIBYX 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 PELICHMs, €ClIU
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 KBaJpaTHOE HEPAaBEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPaBEHCTB Ha

YHCI0BOM HpﬂMOﬁ, 3aIlUCbIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB




2.7

Hcmonn3o0BaTh HCPABCHCTBA NPHU PCIICHUHU PA3JIMYHBIX 3a1a4

3 OyHKIIUA
PacrioznaBate (yHKIMKM W3YYCHHBIX BHUAOB. [lOKa3pIBaTh CXEMATHUYECKU
31 pacnojoKeHne Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB (yHkuui 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
' rpadukoB pyHkiui Buga y = VX, Y = |X| u onuchIiBaTh CBOKMCTBA (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 peaslbHOW )KU3HH, PUIUKU, TECOMETPUU
4 ApudmeTrdeckas 1 TEOMETPUUIECKAs IPOTPECCUI
a1 Pacrnio3HaBath apu)METHYECKYI0 U T€OMETPHUYECKYIO MPOTPECCHU MPHU Pa3HBIX
' crocobax 3aJaHus
42 BBINONHATE  BBIYMCICHUS C  HUCMOJNBb30BaHWEM  (GopMya N-TO  4iieHa
' 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 JKM3HU (C MCIOJIB30BAHUEM KaJbKYJISATOPA, IH(PPOBBIX

TEXHOJIOTHHN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEXO OT 0HOU (hopMBbI 3amucu apodeit
11 K apyrou. IlonsaTue pannoHanbHOro 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 OINPENIEICHNUs, 3aUCh OOJIBLINX YUCEl
14 [IpoueHThl, 3anUCh MPOLIEHTOB B BUJE ApOOM U poOM B BHUJE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOM NPAKTUKH
15 ITpuMeHeHrEe NPU3HAKOB NEIMMOCTH, Pa3jI0XKEHUE HA MHOXKUTEIM HaTypaJlbHBIX
' qrce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas MpONOpLUOHATIBHOCTH
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 BBIPRXKEHUH, TOKAECTBEHHO PaBHbIE 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. Pa3nokeHre MHOIOYIEHOB HA MHOKUTEIU
3 YpaBHeHUs
31 YpaBHEHHE, KOpPEHb ypilBHeHI/I}I, npaBuia IpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHMI
39 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHHS, PELLICHUE JINHENHBIX YPAaBHEHUM
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 CIIOCOOOM MOACTAaHOBKH. Ilpumepsl perieHusi TEKCTOBBIX 3a/1ad C

MIOMOUIbIO CUCTEM YpaBHEHUI




4 Koopaunats! u rpadpuku. OyHKImm
4.1 Koopaunara Touky Ha IpsAMOit
49 Hucnossle NMPOMEXKYTKH. PaccrossHue Mexzay IByMs TOYKaMH KOOPAMHATHOMN
' IPAMOiA
43 [IpsmoyromnpHas cucrema koopaunat, ocu OX u Oy. AGcruceca u OpANHATA 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 pereHne IMHEHHBIX YPABHCHU U CUCTEM JIMHEHHBIX YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYMCICHUS
11 KBanpatuslii kopenb u3 uucna. [lonstue 00 UpPpaLMOHATBLHOM YHUCIIE.
' JlecATUYHBIC TPUOIIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu¢pMeTHYeCKUX KBaJpaTHBIX KOpPHEH M UX MPUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCIOBBIX BBIPDAKEHUM W BBIYMCICHUAM. JleHCTBUTEIbHbBIC
qucia
1.3 Crenens c 11e7bIM TIOKa3atesieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBagpatHblil TpEXuiieH, pa3ioskeHue KBaIpaTHOTO TPEXUIeHA HA MHOKUTEIH
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 KBanpartHoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOro ypaBHeHHus. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOIAMINUXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [pocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C JByMs IE€PEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YpPAaBHEHUH C JBYMs IepeMeHHbIMHU. [IprMepsl pelieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a/1a4u aJire0pandeckuM crocooom
3.6 UYucnoBbie HEpAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON




3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOU
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. UreHre cBOMCTB GyHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITHH, OTPaXKAIOMIUX PeaTbHbIE TPOIECChI
44 OyHKIIUY, ONUCHIBAIOIIME TMPSAMYI0O M OOpaTHYIO  MPONOPLUOHAIbHBIC
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIUU y =x% y = X?
4.6 Oynkmun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHU U CUCTEM ypaBHEHUH
9 KNIACC
Kon IIpoBepsieMblii 31eMeHT coep:KAHUA
1 Yucna v BBIYUCTICHUS
11 PanyonanbHbple 4Kcia, MppalUOHANbHbIE 4YHCIA, KOHEYHble M OECKOHEUHbIE
' JecATUYHbIE JpoOu
MHOXecTBO JEHCTBUTENBHBIX 4YMCEN, JCHCTBUTENbHBIE 4YHCIa KaK OECKOHEUHBIE
12 JeCSITUUHbIe J1poOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM
' NEHUCTBUTENBHBIX YHCEN U KOOpAWHATHOW mpsiMod. CpaBHEHHE IEHCTBUTEIbHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C IEUCTBUTEIHHBIMH YHCIaMHU
W3mepenus, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKaroOIEro MHpa,
14 JUTMTENILHOCTh TPOLIECCOB B OKpysKatomeM wmupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh MNpHOmkeHus. OkpyrieHue uucen. [Ipuxunka MU oreHka
PE3YJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHeHUsI ¢ OIHOH epeMeHHON
2.2 JIuneliHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM
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 YPABHEHHUU C BYMS IIEPEMEHHBIMU

Pemienue cucrtem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIUHEHHOE, a IPyroe — BTOPO

2.9
CTETIeHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

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 OyHKIIU

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 TEPBBIX N YICHOB

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

44 N300pakeHune 1ieHOB apupMETHIECKON 1 TeOMETPUUECKOI 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 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus HA
ocaoBe ®I'OC

YMeHue oneprupoBaTh MOHATHSIMHU: MHOYKECTBO, ITOJMHOKECTBO, ONEpPAaLlUM Hal
MHO>KECTBAMU; YMEHHUE ONEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBINA rpad, Aepeso,
LUKJI, IPUMEHATh UX NPU PEUICHUM 3a/lad; YMEHHE HCIOJIb30BaTh rpauueckoe
IIPEJICTABICHUE MHOYKECTB JUIsl ONMCAHUS PEalbHbIX IIPOLECCOB U SABJIECHUH, IIPU
peIIeHNH 3a/1a9 U3 APYTHX yYeOHBIX MPEIMETOB

VYMenue omnepupoBaTh  MOHSATUSIMHU:  ONpPEACIICHHE, aKCMOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE PACIIO3HABAaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTh HPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUS
BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHSATUSMHU: HATYpaJbHOE YHCIO, MPOCTOE U COCTAaBHOE
YHCIIO, JETUMOCTh HATypalbHBIX YHCEN, MPU3HAKU JAEIMMOCTH, IEN0e YHCIIO,
MOJIyJIb 4YKcia, OOBIKHOBEHHAsl ApoOb U JecsATHUYHAas ApoOb, CTaHIAPTHBIA BUJ
Yyucia, palUMoOHAIBHOE YHCIO, WPPAIMOHAIBHOE YHCIO, apU(METUUYECKHI
KBaJPaTHBI KOPEHb; YMEHHE BBITIONHATH JCUCTBUS C YUCIAMU, CPAaBHHBATh
YIOpSAIOYMBATh YHCJIA, TMPEACTABIATh YHCIa Ha KOOPAMHATHOW TMPSIMOM,
OKPYTJISATH YHCIIAa; YMEHHUE JeNIaTh MPUKUAKY U OIEHKY PEe3yJIbTaTa BRIYUCICHUN

YMeHue omnepupoBaTh  IMOHATUSAMHU: CTENEHb C  LEJIbIM  IOKa3aTeleM,
apu@MeTHuyecKuil KBaJpaTHBI KOpEeHb, MHOTOWIEH, ajireOpanyeckas IpoOb,
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 MHOXXHTEJIM, B TOM YHUCJIE C UCIOJIb30BaHUEM (OpPMYJ pa3HOCTH KBAJApPaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh IMOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOU
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE
pelaTh JIMHEWHbIE U KBaJpaTHbIE YpaBHEHUS, ApOOHO-pAllMOHATIbHBIE 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
[IPAaKTUYECKUX 3a7a4, YMEHHME UCIOJIb30BaTh KOOPAUHATHYIO IIPSAMYI0 H
KOOPJMHATHYIO IJIOCKOCTh JUIsl U300paskeHus pellieHni ypaBHEHUH, HEPABEHCTB U
CUCTEM

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




MPOMEXKYTKH  3HAKOMOCTOSHCTBA, TPOMEXKYTKA  BO3pacTaHHs, yObIBaHUS,
HanOoJpIllece W HaWMEHbIIee 3HA4YCHUS (YHKIMW; YMEHHE OIEpUpPOBaTh
MOHATUSAMH: TIpsSMasi MPONOPIMOHAILHOCTD, JIMHEHHAs (YHKIUS, KBaJpaTHYHAS
byHKIMI, oOpaTHas NPONOPIMOHAIBHOCTh, Tapabona, rurnepoosa; yMeHue
cTpouth Tpaduku (QYHKIHA, HCIIOIB30BaTh TPAQUKU JUIS ONPEACICHHUS CBOWCTB
MIPOIIECCOB U 3aBUCUMOCTEH, JUTsl PEIICHUs 3a/1a4 U3 JPYTHX YYCOHBIX MPEIMETOB
U peaTbHOW JKU3HU; YMEHHE BBIpAXKaTh (OPMYyJIaMU 3aBHUCHMOCTH MEXITY
BEJIMYUHAMU

YMeHne omnepupoBaTh MOHITUSIMH: IOCIIEAOBATEIbHOCTh, apudmMernyeckas u
reoMeTpuyecKast MIPOTPECCUU; yMeHue UCII0JIb30BaTh CBOMCTBa
MOCIIEA0BATEIHHOCTEH, (DOPMYIIBI CyMMBI U OOIIETO YjeHa NIPH PeUICHUH 3aja4, B
TOM YHUCJIC 33]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB U peaTbHON KU3HU

YMeHue peuiaTth 3aJla4y pasHbIX THIIOB (B TOM YHUCJIC HA IIPOLUCHTHI, D0JIN U 4aCTH,
JBHXKXCHHUC, pa60Ty, LOCHY TOBApPOB U CTOUMOCTD IIOKYIIOK U YCJIIYT, HAJIOTU, 3aa4un
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, HOpsMas, Jyd,
JOMaHas,  yroj, MHOTOYIOJbHHMK, TPEYIOJIbHUK, paBHOOECAPEHHBIH U
PaBHOCTOPOHHHM  TPEYTOJIBHUKH, HPSIMOYIOJIBHBIM TPEYrOJbHUK, MEIUaHa,
OucceKkTpruca M BbBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJBHUK, Iapajljesiorpamm,
pOoMO, TPSAMOYTOJNIBHUK, KBaJpaTr, Tpameuus; OKPYKHOCTb, KPYT, KacaTelbHas;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UIypaMHu; YMEHHE pellarh 3aJadd, B TOM
YHUCJIE U3 TOBCEAHEBHOM JKM3HU, HAa HAXOXIACHUE TI€OMETPUYECKUX BEIMYHMH C
PUMEHEHUEM U3yUYEHHBIX CBOUCTB QUTyp U (hakTOB

10

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

11

12

YMeHne ornepupoBaTh MOHITHSMU: JUIMHA, PACCTOSHUE, yroy (BeIWYWHA Yria,
CHHYC W KOCHUHYC yTIJla TPEyroJibHUKA), IUIOIIA/lb, YMEHHE OLIEHHBATh pa3Mephl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE MNPUMEHSITH (HOPMYIBI
nepuMeTpa W IUIOMIAJId MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH W IUIOIIAAH
Kpyra, 00beMa MpsIMOYTOIHHOTO MapajUIeNIenuIe1a; YMEHHE IPUMEHSITh PU3HAKH
paBEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHHKA, 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 JSJICKTPOHHBIX
CpCACTB 110 TCKCTOBOMY HUJIM CUMBOJIBHOMY OIIMCaHHIO




13

14

15

YMeHune onepupoBaTh IMOHATUSAMH: NPSIMOYTOJbHas CHUCTEMa KOOpPJMHAT;
KOOpJMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MIPOU3BEACHUE BEKTOpa Ha YHCIIO,
CKaJsIpHOE TMPOU3BEACHHE BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPHl U
KOOpJMHATHI ISl MPEACTABICHUS NAaHHBIX M pElICHUs 3a7ad, B TOM YHUCIE U3
JIPYTUX y4EOHBIX MPEIMETOB U PEaIbHOM JKU3HU

YMeHue omnepupoBaTh IMOHSATHSAMHU: CTOJOWKOBBIE W KPYTOBBIE JHArpaMMBI,
TabNuLpl, cpenHee apudMeTHUecKoe, MeauaHa, HauOoJbllee W HaMMEHbIIEe
3HA4YEHMs, pa3Max YUCIOBOTO Ha0Opa; yMEHHE M3BIEKaTh, MHTEPIPETUPOBATH 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 ONBIT (CITy4alHBIN SKCIIEPUMEHT),
3JIEeMEHTapHOe COOBITHE (DJIEMEHTAPHBIM UCXO) CIY4ailHOTO OIbITA, CIy4aiiHOE
coOBITHE, BEPOSTHOCTH COOBITHS, YMEHHME HAXOAUTh BEPOATHOCTH CIIYYaiHBIX
COOBITHII B OMBITAXC PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU; YMEHHE
pemarh 3aJadyd METOJOM OpraHM30BAHHOIO Iepedopa U C HUCIOJIb30BAaHUEM
npaBuja YMHOXKEHHUsSI; YMEHHUE OIICHUBATH BEPOATHOCTU PEATbHBIX COOBITUN H
SIBJICHHUM, TOHUMATh POJIb MPAKTUYECKU IOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI
B OKpYXXaloIlleM MHUpPE M B JKW3HH; 3HAKOMCTBO C TOHSTHEM HE3aBUCUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET U €ro POJibl0 B MAaCCOBBIX
SBIICHUSAX
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YMeHue BbIOMpaTh NOAXOMANIMM HM3yYEHHBIH METOJA I pELlIeHus 3ajayd,
IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B NIPUPOAE U KU3HH,
pacro3HaBaTh IPOSIBJICHUWE 3aKOHOB MAaTEMAaTMKH B HCKYCCTBE, OIMCHIBATh
OTJEIIbHBIE BBIIAIOIINECS PE3YJIBTATHI, IIOJIYYEHHBIE B XOE€ Pa3BUTH MATEMaTUKH
KAaK HayKH, IPUBOAUTH IPUMEPbl MAaT€MAaTHYECKUX OTKPBITUA U HUX aBTOPOB B
OTE€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, 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 uncia. ApupmeTnyeckue onepanyuy ¢ paloHaIbHbIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APH(PMETHIECKHE ONEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHbBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HaTypalbHOUW creneHu. JleiicTBusac apudmerndaeckumu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paoHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.9 Llensie w npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTe onpeaeneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkuuu. IIpomMexyTkn 3HaKOINOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
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 N3mepenue reoMeTpu4ecKuX BEITUYHH
7.6 BexkTops! Ha T10CcKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Anrebpa, 7 knacc/ Mepsnsik A.T'., [TonskoB B.M.; mox penakmueit
[Toponbckoro B.E., O61iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp «t BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «IIpocBenienme»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

1. ITporpamma no MaremMatuke A 5-9 kiaccoB 00111e00pa3oBaTeIbHbBIX
YUPEKACHUM, C YTITyOJIEHHBIM U3YYEHHEM MaTeMaTHKU (aBTOP-COCTABUTEIh
A.I'. Mepansik)// Matematuka: mporpamMmsl: 5-9 Kiacchl, € YriIyOJI€HHBIM
nzydyenueM marematuku / A.I'. Mep3isk, B.b. [lononckuii, M.C. Axup, E.B.
byuko. - M.: Benrana-I'pad, 2014. -128c.

2. bynko E.B. Anre6pa: 7 k1. : metoaundeckoe nocodue / E.B. bytiko,
A.I''Mep3nsk, B.b.ITonouckuiiu ap. — M. : Bentana — I'pad, 2017. — 104 c. :
WIL.

3. AnreOpa : 7 KJ1acc : CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE PA0OTHI : TOCOOHE
JUTSL yyalmuxcs o01eoopa3oBaTenbHbix opranu3anuii / A.I'. Mep3mnsk, B.b.
[Tononckuii, E.M. PabunoBuy u ap.— M.: Benrtana-I'pad, 2016. — 96 c. : u.

4. AnreOpa : MaTeMaTuuecKue TUKTaHThl. 7-9 kimaccel / aBT.-cocT. A.C.KonTe.
— W3a. 2-e. — Bonrorpan : Yuurens, 2015. — 78c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

NMHTEPHET
LIMPPOBBIE OBPA3OBATE/IbHbIE PECYPCbI U PECYPCbI CETU UHTEPHET

B cootsercTBuu ¢ Ilpukazom Munucrepersa npocsenienust Poccun ot 25.08.2026 Ne 591
"O06 yrBepxkaeHNH (heZepaibHOTo MEPEUHs EKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOTIYIEHHBIX K UCIIOJIB30BAHUIO TP peAIN3allMi HUMEIOLIUX FOCYAapCTBEHHYIO
aKKpeIuTaInio 00pa30BaTEeNIbHBIX MPOTrPaMM HayallbHOTO O0IIEr0, OCHOBHOT'O OOLIETo,
cpennero obmiero oopazoBanus” (3apeructpupoano B Munrocte Poccun 22.09.2026 N
88378)

1. https://m.edsoo.ru/

2.
ITopsax | ITopsinkos | HaumeHnoBanu | KpaTkoe onvcaHue 371€KTPOHHOTO [IpaBoobnamarens
OBBIM | BIIl HOMED e 00pa3oBaTeIbHOTO pecypcea (BKIoUas 3JIEKTPOHHOTO
HOMED | 3JIEKTPOH | JIEKTPOHHOIO | CTPYKTYPY, IPEAMETHOE COAEPIKAHUE 00pa3oBaTeILHOTO
CTPOKH HBIX oOpa3zoBaremnb Y METaJJaHHbIE, I03BOJIAIONINE pecypca
¢benepa | oO6paszoBar | HOro pecypca, OJTHO3HAYHO MICHTU(PHUINPOBATD (HauMeHOBaHUE



https://m.edsoo.ru/

JBHOTO | ENBHBIX | COCTAaBUTENb AIIEKTPOHHBIH 00pa30BaTENbHBIN IOPUINIECKOTO JINIA
MIEpeyH | pecypcoB | (COCTaBUTENN) pecypc) 00 (haMIITHs, UM,
o B 3NEKTPOHHOTO 0T4ecTBO (TIpU

anekTp | denepasb | oOpa3oBareib HaJTMYUH) (PU3HYECKOTO
OHHBIX HOM HOTO pecypca JUIa, KOTOPOMY B
oOpa3o | mepedne YCTaHOBJIEHHOM
BaTeNb | ANEKTPOH 3aKOHOJATEeIbCTBOM
HBIX HBIX Poccuiickoi
pecypc | oopazoBar ®denepanyu MOpsAIKE
OB CJIBHBIX MIPUHAJICIKUT
pecypcoB HCKITIOUYUTEIBHOE IPABO
Ha 3JIEKTPOHHBII
o0pa3oBaTenbHBIN
pecypc)
Y4eOHbIi OHNANH-KYpC A1 7 Kilacca,
BKITIOYAIOLINH TEOPETHUECKHE
MaTepuabl, 3aIaHUsI U TECTHI C
ABTOMAaTUYECKOU MPOBEPKOU
MPaBUIIBHOTO OTBETA ISl BCEX
pazneno OPII OOO. 3aganus
HaIpaBlieHbI Ha (OPMHUPOBAHIE
WH(GOPMAITMOHHBIX KOMITCTSHITHIA 1 OO61ecTBO ¢
0a30BbIX 3HAHUI B OCHOBHOM 00JIacTH OTPaHUYECHHOUN
221. 1.253. Anretpa. 7 o0y4JeHus, a TaKXKe B CMEKHBIX OTBETCTBEHHOCTHIO
KJ1acc Y ’
007acTsx: ClIOCOOHOCTH K aHATN3Y U "SAKmacc"
CHHTE3Y, CIIOCOOHOCTH K penienuro | https://www.yaklass.ru
3a51a4, mpooJieM, K MPUMEHEHHUTO
3HaHU# Ha npakTuke. OcOOEHHOCTD
3a/IaHUM 3aKIIH0YAETCS B HATMYUU
re€Hepalnii, Mo3BOJISIIOIIAX
o0parmaThCs K yIpaKHEHHUSIM
HEOJJHOKPATHO, a TAK)KE B HAINYHN
Mo JpoOHOr0 OOBICHEHHS PELICHUS
Y4eOHblIii OHJIAMH-KypC 1)1 8 Kiacca,
BKITIOYAIOIINH TEOPETHUECKHE
MaTepuabl, 3aIaHusI U TECTHI C
ABTOMAaTUYECKOMN MPOBEPKOU
MPaBUIIBHOTO OTBETA ISl BCEX
paznenos ®PII OOO. 3aganus
HaIpaBIlIeHbI HA POPMHUPOBAHKE
WHPOPMAITMOHHBIX KOMITETCHIIUH 1 OO6mecTBoO €
0a30BbIX 3HAHUIT B OCHOBHOM 001aCTH OTpaHWYEHHON
Anrebpa. 8
222. 1.254. ace o0yueHus, a TaKXKe B CMEKHBIX OTBETCTBEHHOCTBIO
00nacTsx; ClIoCOOHOCTH K aHAIU3y U "AKnacc"

CHUHTE3Y, CIIOCOOHOCTH K PEIICHHIO
3ajad, MpooJieM, K IPUMEHEHHIO
3HaHU# Ha npakTHKe. OcOOEHHOCTD
3a/IaHUM 3aKIIH0YAETCS B HATUYUU
TeHepaluii, HO3BOISIOIINX
00pamaTheCs K ynpaKkHEeHUIM
HCOAHOKPATHO, 4 TAKXXE B HAJTUYNU
MOAPOOHOTO OOBSICHEHHS PEIICHIS
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223.

1.255.

Anrebpa. 9
KJacc

VY4eOHbIi oHNaH-Kype A 9 Kinacca,

WH(POPMAITMOHHBIX KOMITCTSHITHIA 1
0a30BBIX 3HAHUN B OCHOBHOI 00J1acTH

00acTsaX: ClOCOOHOCTH K aHANU3Y U
CHHTE3Y, CIIOCOOHOCTH K PELICHHIO

3HaHUH Ha mpakThKe. OcOOEHHOCTh

BKJIIOYAIOIIUN TEOPETHYECKUE
MaTepuabl, 3a1aHUs U TECTHI C
aBTOMAaTUYECKOU NMPOBEPKOU
MIPABUIIBHOTO OTBETA I BCEX
pasneno ®PIT OOO. 3aganus
HanpaBieHbl Ha (HOPMHUPOBAHUE

O6y‘IeHI/I$l, a TaKXKC B CMCIXHBIX

OTBECTCTBCHHOCTBIO

https://www.yaklass.ru

OO011ecTBO €
OTpaHUYEHHOU

"AKmacc"

3a/1a4, IpooiieM, K MPUMEHEHHUIO

3aJaHMi 3aKITI0YaeTCs] B HATMYUU
reHepaluii, mo3BOJSIOIIUX
00pamaTeCs K ynpaKHEeHUsIM
HEOJHOKPATHO, a TAK)KE B HANUYHN
MOIPOOHOTO OOBSICHEHHS PEIICHUS

916.

2.24.11.

OcHOBHOM
rOCy/IapCTBEeH
HBIN DK3aMeEH.
9 xiacc.
MaremaTnka

aK3ameny i 9 kiacca. [Toaroroska

TPEHAXKEPOB, MOCBSIIEHHBIX KaXA0MY
3aJaHMIO HK3aMEHALIMOHHOI padoTHI,

Matepuansl 15 TOATOTOBKHU K
OCHOBHOMY r'OCYAapCTBEHHOMY

K 3K3aMCHY IIOCTPOCHA B BU/IC

U BKJIIOYAET TCOPETUUYCCKHUE
MaTepHabl, 38 JaHUs
MPEANOATOTOBKH, SK3aMECHAIIMOHHBIC
3aJIaHusl, MPUOIKEHHBIC TI0
COJICPIKAHUIO, TEXHUUCCKUM

https://www.yaklass.ru

OO011eCTBO C
OrpaHUYEHHOU
OTBETCTBEHHOCTHIO
"SAKnacc"

TpeOOBaHUIM K 3aITUCH OTBETA U
TECTOB C aBTOMAaTUYECKON ITPOBEPKOM
otBeToB. OCOOEHHOCTh 3a1aHUi
3aKJIF0YAETCS B HAJIMYMHU TeHepalui,
MO3BOJISIONIMX 00paIaThes K
YIpaKHEHUSIM HEOTHOKPATHO, a
TaK)KEe B HATMYUH TOJPOOHOTO
0OBSICHEHHS PEIICHHUS

9109.

2.2.4.14.

Bcepoccuiick
ue
MIPOBEPOYHBIC
pabotsl1. 7
KJIacc.
Maremaruka

Marepuaisl 111 HOATOTOBKH K
BCEPOCCUHCKUM MPOBEPOUHBIM
pabotam st 7 Kiacca.

TpeHUpOBOUYHBIC BAPUAHTHI COACPIKAT
3aJaHus C aBTOMaTHYECKON
MIPOBEPKOI U TOAPOOHBIM
oOBsicHeHneM pemnienust. Hanmnane
reHepauuii B 3aJaHUsIX O3BOJISIET
BO3BPAIIATHCS K PEILICHUIO
YIpaXHEHHST HEOTHOKPATHO.
Y4uTensm TOCTYITHBI TAKKE 3aJIaHUS
C Py4YHOM ITPOBEPKOIA,
[I0/Ipa3yMeBaIOIINeE PAa3BEPHYTHIN
OTBET

OO0111eCcTBO €
OTpaHUYCHHOU
OTBETCTBEHHOCTEHIO
"SIKmacc"
https://www.yaklass.ru
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Martepuansl s MOATOTOBKH K
BCEPOCCUICKUM ITPOBEPOUHBIM
pabotam 114 8 Kacca.
TpeHupoBOUHBIE BAPHAHTHI COEPKAT

Bceepoccuiick 3aJaHUs C aBTOMAaTHYECKOMN
" OO011ecTBO €
ne IIPOBEPKOH U TOIPOOHBIM N
OTpaHUICHHOU
MIPOBEPOYHBIE OOBSICHCHHEM PELICHUS.
920. 2.2.4.15. N OTBETCTBEHHOCTBLIO
paboThL. 8 Hanwuuue renepanuii B 3a1aHusAX " IKnacc”
KJ1acc. MO3BOJISET BO3BPAIATHECS K PEIIEHUIO )
P P https://www.yaklass.ru
MaremaTuka YIPaKHEHUS] HEOJTHOKPATHO.
YuurtenasM TOCTYIHBI TAKXKE 3aJaHUs
C PYYHOU MIPOBEPKO,
[TO/Ipa3yMeBaOIINE Pa3BEPHYTHIN
OTBET
OO011ecTBO C
TecToRbIC YMM 1o MareMaTuke NpeaCTaBisoT OTpaHUYEHHOU
DaKHCHIS 00011 3a1aHusl I OATOTOBKH K OTBETCTBEHHOCTHIO
937. | 2.24.32. | VP tecToBoi yactu OI'D, pazpaboTraHHBIC "Yuu.py"
OI'D o ) .
MATEMATHE B COOTBETCTBHH C TPSOOBAHUSIMHU https://uchi.ru
DOUTTU
D0P cocTouT U3 ABYX pa3icliioB: a)
TPEHHUPOBKA 110 OTACIHHBIM JIMHUSM
3aJJaHUM OCHOBHOTO
roCyJapCTBEHHOTO SK3aMeHa
BKJIFOYAET BApUAHTHI 33TaHUAH
Pa3IUYHBIX JIMHUH, BCTPEUAIONITUXCS
Ha HK3aMEHE Ha KOHKPETHOH MO3ULUU
cnenudukanuy: 0) IMOJIHBIN YK3aMeEH
Oo6iako ¢ ) OO011€eCcTBO C
o COCTOWT U3 TPEX BapUaHTOB o
3HAHUMU. OFpaHquHHOH
KOHTpOJ]LHO'I/ISMepI/ITeHBHLIX
948 22443 IToaroroska k MATEDHAIOB OCHOBHOIO OTBETCTBEHHOCTHIO
. S ors rocyzaa F;TBQHHOFO SK3aMeHa. "PU3UKOH"
MareMaruka. yaap ’ https://physicon.ru
9 cace KOTOPBIE TIPEIJIaratoTcs B KAUECTBE

UTOTOBOTO TecTHpoBaHusa. CTpyKTypa
Kaxxzoro Bapuanta JOP uaeHTuyHa
CTPYKTYpe BapuaHTa KOHTPOJIEHO-
M3MEPUTETHHBIX MaTEPHATIOB
OCHOBHOI'0 TOCYJapCTBEHHOI'O
JK3aMeHa I10 MaTeMaTHKE U
cooTBeTcTBYeT cnenudukanmu 2025
roja
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