Yuctononosa Onbra MoanncaHo unMppPoBOI NOAMMUCHIO:
HukonaesHa Yucrononosa Onbra HukonaesHa

MHUHHUCTEPCTBO IMTPOCBEIEHUSI POCCUVICKOM ®EJEPAIIMA
MunucrtepcTBo oopaszoBannsi Kuposckoii odsactu
KOI'OBY «Jluneii r. CoBeTrcka

PACCMOTPEHO YTBEPXIEHO

METOJIUIECKIUM O00bETUHEHUEM Hupexrop KOI'OBY «Jluneit r.CoBetcka

YUUTENEeH-TIPEIMETHUKOB (PU3UKO-MATEMAaTUYECKUX

JTUCITUTUINH, THPOPMATHKU U TEXHOJIOTUU Yucromnonosa O.H.
["aneeBa M.M. [Tpuka3z Ne95 ot 29" aBrycra 2024 1.

[Ipotokon Nel ot "27" aBrycra 2024 r.

PABOYAS IPOTPAMMA
(ID 4552741)

y4eOHOro Kypca «AJaredopa» (ba3oBblii ypoBeHB)
JU1s1 00yyaromuxcs 7-9 Kjiaccon

2024-2025 y4eOHblii ron

CocraBuTenu:

Kpununbsina Enena AnekcanipoBHa,
YUYHUTETh MATEMaTUKHU

nepBol KBAM(UKAIIMOHHOW KaTeroOpuu
Onanes Bsuecnas Cepreesuy,

YUUTENb MATEMATHKU

BbICILIEH KBaJIM(UKAIIMOHHON KaTeropuu
VpBanuesa Tarpsana HukoiaeBHa,
YUYHUTEIh MaTEMaTUKHU

BBICIIIEH KBaNU(UKAIIMOHHOM KaTeropuu

r.CoBeTck
2024



INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIII€TCSI OJJHUM M3 OMOPHBIX KYpCOB OCHOBHOT'O OOIIEro 0Opa3oBaHMs: OHA
obecreunBaeT W3y4YCHHE JAPYIHX JUCIHIUIAH, KaK €CTEeCTBEHHO-HAYYHOTO, TakK |
TYMaHUTapHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJDKEHUS 0O0pa3oBaHUS U B
MOBCEIHEBHON u3HU. Pa3ButHe y 0OydYarOmMXCS HAay4HBIX NPEACTABICHUNA O
MPOUCXOXKJICHUA U CYIIHOCTH alreOpandeckux aOCTpaKIuii, Crmocode OTpaKeHUS
MaTeMaTUYECKOW HAyKOW SIBICHUH M TMPOIECCOB B TMPUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOTO0 MOJICIIMPOBAHUSA B HAYYHOM TIO3HAHWU W B TPAKTUKE CIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX Jis
ajantai B COBpeMEHHOM IudpoBoM obOmecTtBe. M3yueHue anredpbl obecrieunBaeT
pa3BUTHE yMEHUS HaOMoAaTh, CpaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUICHUS, CHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBUS
U BBIBOJIBI, (opmynupoBaTh yTBepxkAeHHs. OCBOGHHE Kypca aiureOpbl oOecredunBacT
pPa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU HCIOJIB3YIOT JEAyKTUBHBIE U
WHYKTUBHBIE pacCyXAeHUs, 0000IeHNe U KOHKPETU3alMI0, a0CTparupoBaHre U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojiaraeT 3HAYUTEIbHBIN 00BEM CAMOCTOSITENIHLHON JEATEIbHOCTH
o0ydJaromuxcsi, TOSITOMY CaMOCTOATEIBHOE pelIeHHe 3a7ad SBJSIETCS pealu3anuei
NEATETLHOCTHOTO TIPUHITUTIA OO yICHHSI.

B ctpykrype mnporpammel y4eOHOTO Kypca «AnreOpa» is OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJAEpKATeNbHO-METOANYECKre TMHUN: «Hucna u
BEIYHCIICHUSY, «AJITeOpandecKue BRIPAKCHHS», « Y PABHCHHS U HEPaBEHCTBA», « DyHKIIUMY.
Kaxxnas u3 3Tux conepkaTelbHO-METOANUYECKUX JIMHUM Pa3BUBACTCS HA MPOTSHKEHUHM TPEX
JIET U3YYEHHS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JUHUAMH. B Xoe nzydeHus: yueOHoro
Kypca OOydYaronuMmcsi MPUXOIUTCS JIOTUYECKH PacCykaaTh, HCIOIB30BaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK. B CBsI3u ¢ 3THM B TporpaMmy ydeOHOTO Kypca «Amredpay
BKJIFOYEHBI HEKOTOPHIE OCHOBBI JIOTMKU, MPECTABIECHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTEMaTU4YeCKOro 00pa3oBaHUs M CHOCOOCTBYIOIIUE OBIAJCHUIO OOY4YaIOIMIMMHCS OCHOB
YHUBEPCAITHHOTO MaTeMaTHIECKOTO s3b1ka. CollepKaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
yueOHOTo Kypca « Anredpay sIBISIETCS ero HHTETPUPOBAHHBINA XapaKTep.

Conepxkanne muHHM «Yuciaa W BBIYUCICHUS» CIY)KHT OCHOBOW IS JAJIbHEHUIIIETO
W3YYCHUST MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJAFOIINXCSI JJOTHICCKOTO MBITUICHHS,
GOpMHpPOBAHUIO yMEHHUS TIOJIb30BAaThCS ~ QJTOPUTMAaMH, a TakkKe MPUOOPETEHUIO
MPAKTUYCCKUX HABBIKOB, HEOOXOJMMBIX JJIS IMOBCEIHEBHOW >KM3HW. Pa3BUTHE TOHATHS O
Yyclie Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHsI CBSI3aHO C pAIMOHATBHBIMU U
UppalMOHATBHBIMHU YUCIaMH, (POPMUPOBAHUEM TPEJICTABICHUNA O JEHCTBUTEIHLHOM YHCIIE.
3aBepiieHne OCBOSHUS YHCIIOBOM JIMTHUHA OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHUIO.

Cognepxkanue JBYX aireOpanueckux JUHUNA — «AnreOpandeckue BBIPAKCHUS U
«YpaBHEHHsI W  HEPABEHCTBa»  CHOCOOCTBYET (OPMHUPOBAHUIO Yy  OOydYarOIIMXCS
MaTEMaTUYECKOro ammapara, HeoOXOIUMOTo JJIS PEIICHHs 3a/lad MaTeMaTHKU, CMEXKHBIX
NpPEIMETOB M TMPAKTUKO-OPHMEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMsl YYCOHBIH MaTepHall TPYHIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKCHHM.
AnreOpa JEeMOHCTPUPYET 3HAUCHHE MAaTeMaTHMKA KakK s3blKa I TOCTPOCHUS
MaTEMaTUYECKUX MOJIENEH, OMUCcaHusl MPOLECCOB M SIBJIEHUH peaibHOro Mupa. B 3amaun
oOydeHus: anreOpe BXOIAT TaKXKe JajbHEHIIee Pa3BUTHE ANTOPUTMUYECKOTO MBILIUICHUS,



HE00XOIMMOr0, B YaCTHOCTH, AJII OCBOEHHUS Kypca MH(POPMATUKH, U OBJIAJCHUE HABBIKAMU
JTeAYKTUBHBIX paccyxacHuil. [IpeoOpazoBanre CUMBOIBHBIX (POPM CIOCOOCTBYET Pa3BUTHUIO
BOOOpaKeHUsl, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Conepxanvne  (QyHKIIMOHATHHO-TPAPUIECKON JMHUM HAIEJIEHO Ha TIOJydYeHHUe
oOydaromuMucss 3HaHUM O (YHKUMAX Kak BaKHEUIIEH MaTeMaTHYeCKOW MOJeNnu st
OMMCaHUs W UCCIIEOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B MPUPOJE U OOIIECTBE.
N3ydenne marepuana CrocoOCTBYeT pa3BUTHIO y OOYUYaIOIIUXCS yYMEHHS HUCIOJIb30BaTh
pa3iiMyHbIE BHIPA3UTENbHBIC CPEJCTBA SI3bIKa MAaTEMaTUKU — CJIOBECHbBIC, CUMBOJIMYECKUE,
rpaduyueckue, BHOCUT BKJIaJa B (OpMUpOBaHHME MPEACTaBICHUN O pPOJIM MaTeMaTHUKUA B
Pa3BUTHU [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY MIaHy B 7-9 kjaccax u3ydaercss y4eOHbId Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3Jieiibl coaepxkanusi: «Hucna u BeIYUCICHUSY,
«Anredpanyeckue BhIpaKEHUSN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIUI.

Ha usyuenue yueOHoro kypca «Anredpa» oroaurcs 306 yacos: B 7 kinacce — 102 gaca
(3 yaca B Hexenmo), B 8 kinacce — 102 gaca (3 yaca B Henento0), B 9 kimacce — 102 gaca (3 gaca
B HEJICIIO).



COJAEPXKXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYHCICHUSA

JpoOu OOBIKHOBEHHBIE U NIECATUYHBIE, NEPEXOA OT OAHOM (OPMBI 3amMCcU APOOEr K
npyroii. IloHATHE panMOHAIBHOIO YHWCA, 3allCh, CPAaBHEHHE, YIOPAIOYMBAHHUE
panoHaIbHbIX uncen. Apudmernyeckue AEHCTBUS C pallMOHAIBHBIMHU 4MciIamMu. Perienue
3a]1a4 U3 peanbHOM IMPAaKTUKKU HA YacTH, Ha IpOOHu.

CreneHb ¢ HaTypaJIbHBIM NOKA3aTEJIEM: OIpeNEIeHHE, TPeoOpa30BaHUE BbIPAXKEHUN Ha
OCHOBE OMPEJENICHNUs, 3aMUCh 00NbIINX yuceln. [IpoleHTsl, 3anuch NPOIEHTOB B BUE IPOOH
U JApoOM B BHJIE NMPOLIEHTOB. TpU OCHOBHBIE 3a/layd Ha NPOLIEHTHI, PELIEHUE 3a1ay U3
peabHOM MTPAKTUKH.

[IprMeHeHnEe MPU3HAKOB JETMMOCTH, PA3JIOKEHNE HA MHOKHTENIN HATYPAJIbHBIX YHCEL.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi ¥ oOpaTHasi IpONOPLHOHATBHOCTH.

AuiredOpanyecKue BbIPaKEeHUA

[lepemeHHBIE, YUCIOBOE 3HAYEHNE BBIPAXKEHUS C IEPEMEHHOM. J[OIMyCTUMBIE 3HAYEHUS
nepeMeHHbIX. llpencraBneHne 3aBUCUMOCTH MEXIy BEJIMYMHAMHU B BHIE (HOPMYJIBL
Boruncnenus no ¢opmynam. [IpeoOpa3oBaHne OyKBEHHBIX BBIPQXKEHUN, TOKIECTBEHHO
paBHBIE BBIpAXXECHHUS, NTpaBUiIa MPeoOpa3oBaHUs CyMM U IIPOU3BENECHUHN, IPABUIIA PACKPBITUS
CKOOOK 1 IIPUBEJIEHUS TOJOOHBIX CIIaraeéMblX.

CBoOliCTBa CTENEHH C HATYypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl u MHOrowieHol. CreneHb MHorowieHa. CroXeHHE, BBIYUTAHHE,
YMHOKE€HHE MHOroujaeHoB. MDopmyibl COKpAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CYMMbl U
KBagpaT pasHocTH. Popmysia pa3HOCTH KBaApaToB. Pas3nokeHWe MHOTOWIEHOB Ha
MHOKHUTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb  ypaBHEHHMs, MpaBwia  NpeoOpa3oBaHMs  YpaBHEHHS,
PaBHOCWIIBHOCTbh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YHCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelIeHne TUHEWHBIX ypaBHeHUW. COCTaBJI€HUE YpaBHEHHM IO YCIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 337[a4 C TIOMOILBIO YPAaBHEHHI.

JIuneiitHoe ypaBHEHHUE C ABYMs MEpEMEHHBIMU U ero rpadguk. CucreMa ABYX JTMHEMHBIX
ypaBHEHUH ¢ JByMs MepeMeHHbIMU. PeleHne cucreM ypaBHEHUH CIIOCOOOM IMOACTaHOBKH.
[Tpumepsl peleHnst TEKCTOBBIX 33124 C IOMOIIBK CUCTEM YPABHEHMIA.

DyHKIUU

Koopaunara toukn Ha npsiMoil. UHCIIOBBIE MPOMEKYTKH. PaccTossHME MEXIy NBYMS
TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyrosibHast cuctema koopaunat, ocu Ox u Oy. AGcuucca U opAUHATa TOYKH Ha
KOOpJIMHATHOM miockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX popMynamu. UteHue rpapukos
peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkiuu. I'padux dynkuuu. CpoiicTBa (yHKUUM.
Jluneiinas ¢ynakius, e€ rpaduk. ['papux dynkmum y = |X|. 'paduueckoe pemienue
JIMHEWHBIX YPABHEHNUN U CUCTEM JIMHENHBIX YPAaBHEHUM.

8 KUIACC



Yuciia 1 BBIYMCICHUS

KBanparsbsiii kopeHb u3 uucia. [lonstue o0 uppauuoHanbHOM uucie. JlecaTudyHble
npUOIMKEHUST UppallMOHaIbHbBIX yKces. CBoMCcTBa apu(PMETUUECKUX KBaJpPAaTHBIX KOPHEN U
UX T[pPUMEHEHHWE K [peoOpa30OBaHUIO YMCIOBBIX BBIPAXKEHUM UM BBIUYMCICHUSM.
JIeMCTBUTENBHBIC YHCIIA.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ ceoricTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpandeckue BRIpaKCHUSAJre0pandecKue BbIpaKeHus!

KBaapaTHbIi TPEXWIEH, PA3JI0KEHNE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO airedpanueckoil npodu. CroxeHue,
BbIUWTAHUE, YMHOXKCHHE, JIeJICHHe anreopandeckux apoOei. PanmoHanbHbie BhIpaKEeHHUS U
UX MpeoOpa3oBaHUE.

VYpaBHEHUsI 1 HEPaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOASIIMXCS K JMHEWHBIM W KBajaparHbIM. IIpocTteilmme npoOHO-
palMOHAIbHBIC YPABHEHUS.

['padmueckas nHTEpHIpeTalMsl ypaBHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpaBHEHUH C IByMs IepeMEHHBbIMU. [IpuMepsl penieHuss CUCTEM HEJIMHEWHBIX YPaBHEHHU C
JBYMS IEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a71a4 alredpandeckuM crnocooom.

UucnoBele HEpaBeHCTBA W HX CBOMCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHElHBIE HEpPaBEHCTBA C OJHOW NepeMeHHOU. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU MEPEMEHHOM.

OyHKIMNPYyHKIUHA

[lonstue ¢ynkuun. OOnNacTe OMNpENEICHUS W MHOXKECTBO 3HAYEHUH (DYHKIIMH.
CnocoOsbI 3aanus QyHKIHIA.

I'padux pynkiuu. Yrenue cBoiicTB QyHkuuu no e€ rpaduky. Ilpumepsr rpapukos
(GYHKUHNA, OTpaXKaoIKX PEeAIbHbIE MPOLECCHI.

@OyHKINH, ONUCHIBAIOLINE MPSIMYIO U 00paTHYIO MPONOPLUUOHAIIBHBIE 3aBUCUMOCTH, UX
rpadukn. @yukmun Yy = X2, y = X3, y = \X, y=|x|. [paduueckoe peleHne ypaBHeHHH
CHUCTEM YPaBHEHHUM.

9 KIIACC

Yucua ¥ BbIYMCICHUS

PanmonaneHple 4uCla, UWppalMOHANBHBIE YHUCJIA, KOHEYHbIE M OECKOHEUYHbIE
JeCSATHUYHbIE NpoOu. MHOXECTBO [EHCTBUTENbHBIX 4YHCEIN, JCHCTBUTENbHBIE YHUCIAa Kak
OECKOHEUHbIE JIeCSITHYHbIE JapoOHU. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICHCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IIPSMOM.

CpaBHeHHE EWCTBUTENbHBIX YHUCEN, apu(PMEeTHUECKUE ACHCTBUS C JAEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00BEKTOB OKPYXAIOLIET0 MHUPA, JUIMTEIBHOCTh MPOILIECCOB B OKPYXKAIOIIEM
MHpeE.

[Tpubnmxk€HHOE 3HAYEHUE BEIUYHMHBI, TOUHOCTH MpHOIKeHus. OKpyrjieHHuEe YHUCEll.
[IpukuaKa 1 OLEHKA PE3yIbTATOB BBIYMCICHUMN.



YpaBHeHMS U HEPaBeHCTBA

JInnerinoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOSIIUXCS K JIUHEHHBIM.

KBagpaTtHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOASIIMXCS K  KBAJPATHBIM.
bukBagpaTtHoe ypaBHeHUE. [Ipumepsl pelieHnus ypaBHEHUW TPEThEW U YETBEPTOU CTEIICHEN
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue  npoOHO-pallMOHANBHBIX  ypaBHeHWM.  PelieHme  TEKCTOBBIX — 3ajad
aredpanyeckuM METOJIOM.

YpaBHEHUE ¢ IBYMs NIEPEMEHHBIMHU U €ro rpaduk. Pemienue cuctem AByX JIMHEHHBIX
YPaBHEHUM C IBYMS NEPEMEHHBIMU. PelieHne cucrteM ABYX YPaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpoit creneHu. ['paduyeckas HHTEpHpeTausi CHCTEMbl ypaBHEHUH
C IBYMSI IIEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JTMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelieHue cucrem JIMHEWHBIX
HEPaBEHCTB C OJIHOM nepemeHHoM. KBanpaTHbie HepaBeHCTBa. [ paduueckas nHTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagparuunas Qynkmus, e€ rpadux u cBoiictBa. [lapabosia, KOOpAMHATHI BEPIIMHBI
napabosbl, 0Cb CHMMETPUHU MTapa0OJIBI.

I'paduku Gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTsa.

Yucnossle nocienoBaTeaIbHOCTH YU CI0BbIE NOCIE0BATEIbHOCTH U IIPOTrPecCHH

[loHATHE  YMCIOBOM  MOCIEAOBATEIBHOCTU.  3aJaHHE  IOCJIENOBATEIBbHOCTH
peKyppeHTHOH (opmysoit u popMyIioi N-To yjeHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccun. Dopmynasl  N-ro  4jeHa
apu(PpMETUIECKON U reOMETPUUECKONU MPOrpeccCuil, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHne 4wieHOB apu(METUYECKOM M FeOMETPUUYECKOW MPOrpeccHii TOUKaMu Ha
KOOPAMHATHOM MIOCKOCTHU. JIMHENHBIN U SKCHOHEHIMAIbHBIN poCT. CIOKHbBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHUS MpOrpaMMbl Y4eOHOro Kypca «Amredpay
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HHTEpPEca K IMPOIUIOMY M HACTOSIMIEMY POCCHUMCKONM MaTEMaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHUSIM POCCHUHUCKMX MATEMATUKOB WU POCCUHCKOU
MaTE€MaTUYECKOM WIKOJIbI, K HCIOJb30BAHUIO 3THX JOCTHKEHHUWA B JPYrMX HayKax H
NPUKIATHBIX chepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW TIpaKJaHWHA U pealii3alid €ro mpas,
IPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHHUI, TTPOLIETyp TPAKJAHCKOro 00IIecTBa (HalpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBHIO
K OOCYXIEHUI0O JTHYECKUX Npo0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTH)KCHHM HAyKW, OCO3HAHHEM BaXXHOCTH MOPAJIBHO-3TUYECKHUX IPUHLUIIOB B
NEATEIBbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AKTMBHOE y4acTHE B PELICHUU MPAKTHYECKHUX 3a7a4 MaTeMaTH4YECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTH4YECKOro 0Opa30BaHUs Ha MPOTKEHUU
BCEH JKM3HM Ul YCTIEIHOW MPpO(ecCHOHATIbHON NeATENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUM, OCO3HAHHBIM BHIOOPOM U IOCTPOEHUEM UHAMBUIYATbHON TPAEKTOPUN 00pa30BaHUS
Y )KU3HEHHBIX [JIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETHUYECKOMY BOCHPHUSITHIO MATEMaTHUYECKUX
00BEKTOB, 3aJay, pEIICHUM, pacCyX IAEHUW, YMEHHIO BHACTh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HbIX IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSl YEJOBEKa, MPUPOAbl U OOIIECTBA, MOHUMaHHUEM
MaTeMaTHYeCKON HayKH Kak cgepbl 4eOBEUYECKOW NEeATEIbHOCTH, TAllOB €€ pa3BUTHUS U
3HQUUMOCTU I Pa3BUTUA LUBWJIW3ALMH, OBJAJECHUEM S3bIKOM MAaTEMaTUKH U
MAaTEMATHYECKON KYJBTYPOU KAaK CPEICTBOM NO3HAHUA MHPA, OBJIAJCHUEM MNPOCTEHUIIUMH
HAaBBIKAMH HCCIIEOBATEIBCKOMN 1E€ATEIbHOCTH;

6) ¢usnyeckoe BocnMTaHUe, (POpPMHpPOBAHHE KYJBTYPbI 310POBbS W
IMOLMOHAJIBHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBIO NPUMEHSTh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpPECax CBOErO 3/I0POBbS,
BEJICHUS 3J0pOBOro 00pa3a >k13HU (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHM
U OT/IbIXa, pEryJiApHas (pu3nyecKas akTUBHOCTb), C(DOPMUPOBAHHOCTHIO HABbIKA pediiekcum,
MPU3HAHKWEM CBOETO MpaBa Ha OMMOKY M TAKOIO K€ MpaBa APYroro 4YeJIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



OpHEHTallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUH IS PEIIeHUs 3a7a4 B 00J1acTh
COXPaHHOCTH OKPYXKaIOUIEH Cpe/ibl, MUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HMX BO3MOKHBIX
MOCJEACTBUNM  JJII  OKpY)Karollel  cpeabl, OCO3HaHHWEM TIJIO0AJbHOTO  XapakTepa
HKOJIOTHYECKUX ITPOOJIEM U MyTeH UX PEIICHUS;

8) apanTanus K I3MEHSIOMIUMCS YCJIOBUAM COLMAJIBLHON U IPUPOJTHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCJIOBUSIX HEOIPEICIEHHOCTH, IMOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO CATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y
IPYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHWS, HABBIKU U
KOMIICTEHIIUH U3 OIbITA IPYTHUX;

HEOOXOMMMOCThIO B (DOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM YHCIE (HOPMYIHPOBATH
UJICH, TIOHSATHSA, THIOTE3bl 00 OOBEKTaX W SBJICHHUSAX, B TOM YHCJIC paHEe HEH3BECTHHIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IUJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYaIlMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbBIC PEIICHUS U
nercTBus, GOPMYJIMPOBAThH U OIICHUBATH PUCKHU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jlornyeckue JeicTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU MATEMATUYECKUX OOBEKTOB,
HNOHSTUN, OTHOIIEHUN MEXIy MOHATUSAMH, (OPMYIUPOBATH ONpEAEICHUs] TIOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBbIM MpPHU3HAK KiIacCU(pUKAIMK, OCHOBAaHUSA IS
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MTPEOOPA30BLIBATh CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

e BBIBISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEYMS B
(dakTax, AAHHBIX, HAOJIOJEHUSAX M YTBEPKACHUSIX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JIeJaTh BBIBOJABI C UCIOJb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUUA (IpsMble W OT
IPOTUBHOIO),  IPOBOJUTH  CAMOCTOATEIBHO  HECJIOKHBIE  JOKA3aTeJIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTpaMBAaTh ApTyMEHTAlLMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh croco0 pelleHus y4uyeOHOU 3aiauu (CpaBHHUBATh HECKOJBKO BapHaHTOB
pelieHus, BBIOMpaTh HauboJiee MOAXONAIMMM C  Y4ETOM  CaMOCTOSITEIIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKue 1eMCTBUA:

e HCIMOJBb30BAaThb BOMPOCHl KaK MCCIENOBATEIbCKUA HMHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BOIPOCHI, bukcupylole  OpoTUBOpeYHe,  MpolJemy,
CaMOCTOSITENIbHO YCTaHABJIMBaTh HCKOMOE W JaHHOe, (OpPMUPOBATh THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOJIUTH TI0O CAMOCTOSITEIPHO COCTABJICHHOMY TUIAHY HECJIOXKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICAOBAHUE IO YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEKTa, 3aBUCUMOCTEH O0BEKTOB MEXIY COOOiA;

CaMOCTOATEILHO  (OPMYJIUPOBaTh OOOOIICHWST W BBIBOABI IO pe3yjbTaTaM
MPOBEACHHOTO  HAOJIFOJICHMS,  WCCJICIOBAaHMS,  OICHMBAThH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh  BO3MOXKHOEC  pPa3BUTHE TMpoIlecca, a TakKKe BBIJIBUTaTh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAITHH, TAHHBIX, HEOOXOIUMBIX
JUISL pELIEHUS 3a/1a4y;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIUIO
Pa3JIMUHBIX BUJOB U (HOPM TMPEACTABIICHHUS;

BBIOMpATh (opMy TMpeAcTaBieHUs WHGOPMAIMK W WUIIOCTPUPOBATH pEIIaeMbie
3aJlayu CXeMaMH, uarpaMmMamMu, HHOU rpaduKoi 1 uX KOMOWHAIUAMY,

OIICHMBAaTh HAAEKHOCTh MH(OOPMAIIMU MO KPUTEPHUSM, TPEIJIOKEHHBIM YUYUTEIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eCTBUS:

BOCIIPUHUMATh U (OpMyIHpOBaTh CYXKICHUS B COOTBETCTBUU C YCIOBUSMU U
HeJsIMA OOIIEHHUS], SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
W T[MCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS MO XOJy pEIICHUd 3a7ayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCYXJIaeMOH TEMBI,
po0JIeMBbI, peIIaeMO 3a/1a4u, BEICKAa3bIBaTh UAEH, HALIEJICHHbIE HA TTOUCK PEIICHMUS,
COMOCTABIISATh CBOM CYXACHUS C CYXICHUSIMH JPYIrUX YYaCTHHKOB JHAJIOTa,
oOHapyKuMBaThb pa3IMd4u€ U CXOJCTBO MO3UIUH, B KOPPEKTHOW (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IPEACTABIATh PE3yibTaThl PEIICHMS 3a7add, OKCIIEPUMEHTAa, MCCIEI0BaHNUs,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaAT BBICTYIUICHUS € YYETOM 3ajad
NpEe3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

NOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U UHIMBUIYaJIbHOU pabOThI
IIPU pEIlIeHNU YYEOHbIX MaTeMaTHUECKHX 3aJ1ay;

OPUHUMATh LEJIb COBMECTHOM JEITENIbHOCTH, IUIAHUPOBATh OPraHU3aLHUIo
COBMECTHOM paboThl, pacmpenesnsiTb BUIbl pabOT, JOroBapuBaThCs, OOCYKIATh
MIPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHS HECKOJIbKUX JIFO/ICH;

y4acTBOBaTh B TPYMNOBBIX (QopMax padoTbl (0OCYyKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBI U JAPYTUE), BHIOJHATH CBOIO YaCTh padOThl M KOOPAUHUPOBATD
CBOM JICUCTBUS C IPYTUMHU WJIEHAMHU KOMaH/Ibl, OLIEHUBATh Kaue€CTBO CBOET0 BKJIAJa
B 0o0mMA NPOAYKT 1O  KpUTepusiM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMO/ICHCTBHUS.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEJIBHO COCTABJIATH ILJIAH, AJTOPUTM pELIEHUs 3aJadyd (WU €ro 4acTh),
BbIOMpaTh CHOCOO pelieHHs C YYETOM HMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YUETOM
HOBOMW MH(pOpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e BIAAETh CHOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpolecca U pe3yibrara
pelIeHnss MaTeMaTHYeCKON 3a1auH;

e TMpPEABUAETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTh IpU PELICHUU 33]a4H,
BHOCUTbH KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJIbTaTa JAESATEIBHOCTH IIOCTABICHHOM LU H
YCIIOBUSIM, OOBSICHATh NMPUUYUHBI JOCTHKEHUS WM HEJOCTHXKEHHS LIENU, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 7 kjacce OOYyYalOIIMICSA TMOMYYUT CIEAYIOUIUME MPEIAMETHbBIC
pe3ybTaThl:

Yuciia ¥ BbIYHCICHUSA

BbInonHATh, coderas yCTHblE U NUCbMEHHBIE MPUEMBI, apU(PMETUUECKUE ACUCTBUA C
palMOHAIBHBIMUA YUCIIAMH.

HaxoauTh 3HaueHUs YUCIIOBBIX BBIPAXKEHHH, MPUMEHSTh pa3HOOOpa3HbIe CHOCOOBI U
OpUEMbI BBIYMCIICHUS! 3HAUEHUU JAPOOHBIX BBIPAXKEHHH, COIEpXKAIIUX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH.

[lepexoauTh OT OAHON POPMBI 3aITUCH YHUCEIT K APYTroM (IpeoOpa3oBbIBaTh AECITUUHYIO
Ipo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B OECKOHEUYHYIO
JECATUYHYIO IpOOB).

CpaBHUBATh U YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh YnCa.

BbBINONHATS NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPDAKEHHMHA. BBINONHATE JOEWCTBUS €O CTENEHSAMH C  HaTypaJlbHBIMHU
MIOKa3aTeJISIMH.

[IpuMeHATh NPU3HAKY JIETMMOCTH, Pa3JIOKEHUE HA MHOYKUTEIN HATYpPaJIbHbIX YUCEIL

PemaTte NnpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOILIEHHEM BEJIUYMH,
IPONOPLMOHATIBHOCTBIO BEJIUYMH, MPOLIEHTAMH, UHTEPHPETUPOBATh PE3YJIbTaThl PELICHHUS
3a/1a4 ¢ yu€TOM OrpaHUYEHHUN, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpanvyeckyrd TEPMHUHOJIOTMIO W CHUMBOJIMKY, NHPUMEHSTh €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHalia.

Haxonuth 3HaueHnst OyKBEHHBIX BBIPAKEHUM NIPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoinonHsaTs  mpeoOpa3oBaHMsl 1LEJIOTO BBIPAKEHHS] B MHOTOWIEH MPUBEACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYJIEHA HAa MHOIOYJIEH M MHOIOYIEHa Ha MHOI'OYJIEH,
OPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.



OCylIecTBIIATh Pa3IOKEHUE MHOTOYWIEHOB HA MHOXKHMTENIM C MOMOIIbIO BIHECEHHS 3a
CKOOKM  OOIIEro MHOXWTENS, TPYNINUPOBKH  CIaraémbix, MpUMEHEHUs  (HopMys
COKpAIIEHHOTO YMHOKEHHSI.

[IpumensaTe TpeoOpa3oBaHUsT MHOTOWICHOB IS pEIICHUS pPa3UYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypaJbHBIMU  [OKAa3aTelIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHNS U HEPABEHCTBA

Pewars nuHEVHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, IPUMEHSS IPAaBUIIa IIEPEXoaa OT
VCXOIHOTO YpPaBHEHHUs K PAaBHOCHIBHOMY eMy. IIpoBepsATh, SIBISETCS JIM YHUCIO KOPHEM
YPaBHEHHS.

[IpuMeHsTh rpaduyeckrue METOAbI MPU PEIICHUH JIMHEWUHBIX YPABHEHUN U UX CUCTEM.

[TonObupaTh mpuUMEpHl Map YKUCEI, SIBISIOMIMXCS PEHIEHHWEM JIMHEHHOrO YpaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJWHATHOM IIJIOCKOCTH TpaduK JIWHEHHOTO YpaBHEHUS C JBYMS
NePEMEHHBIMH, MOJIB3YSCh TPaQUKOM, MPUBOUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTeMbl ABYX JUHEWHBIX YPABHEHHUU C JIBYMsI NIEPEMEHHBIMHU, B TOM YHUCIIE
rpaduyuecku.

CocTaBisaTh U peliaTh JUHEWHOE YPaBHEHHE WM CUCTEMY JMHEWHBIX YPaBHEHUU IO
YCJIOBHIO 33Ja4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M IOJYYCHHBIN
pe3yJbTar.

DOyHKIUU

N3o00paxkaTh Ha KOOpPAWMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIWHATaM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3aMUCHIBATH YHUCIOBBIC MPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTMmedaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJIWHATaM, CTPOUTH
rpaduku muHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBI0 (PYHKIIUNA HW3BECTHBIC 3aBUCUMOCTH MEXIY BEIMYUHAMU:
CKOpPOCTb, BPEMsI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIILHOCTD, BPEMS,
00BEM paboTHI.

Haxonuth 3HaueHne PyHKIIMHU M0 3HAYCHUIO €€ apryMeHTa.

[TonumaTts rpaduueckuii crocod MpeACTaBICHUS U aHaIn3a UHPOpMaIlUU, U3BJICKATh U
WHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koHiy oOyuenuss B 8 kiacce oOyyaromuics MOMYYUT CIEAYIOIINE MPEIMETHBIE
pe3yJIbTaThI:

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HaYalbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YUCEN IS
CpPaBHEHMSI, OKPYIJICHUS U BBIYUCICHUN, W300paxaTh JACHCTBUTEIbHBIC YMCIIa TOUKAMU Ha
KOOPJAMHATHOM IPAMOM.

[IpumensaTs MoHATHE apU(PMETHIECKOTO KBAIPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOpPHHM, WCIOJB3YysSd TP HEOOXOAMMOCTH KaIBbKYJSATOP, BBIMOJIHATH MpeoOpa3oBaHUs
BBIPAKECHUH, COAEPKAIINUX KBAJAPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEN.



Hcnonp3oBaTh 3anmvcy OONBIIMX M MaJbIX YHUCEN C TMOMOIIBIO JAECATUYHBIX TpoOeh H
crerneneit uncna 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHsATh MOHSATUE CTENEHU C IEJIbIM IOKa3aTeleM, BBINOJIHATh MpeoOpa3zoBaHus
BBIPAKEHUI, COAEPKAIINX CTETIEHU C IEIBIM MOKA3aTeIEM.

BBITIONHATE TOXIECTBEHHBIE MPEOOpa30BaHUsl PallMOHATBHBIX BBIPAKEHUN Ha OCHOBE
paBuJl IEUCTBUM HAJl MHOTOWICHAMH U aNreOpandecKuMu Jpo0sSMU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsaTs TpeoOpa3oBaHUsI BBIPAKEHUN ISl PEIICHMS Pa3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiats nuHeliHbIe, KBaJIpaTHBIC YPABHEHUS M pallMOHATIbHbBIE YPABHEHUS, CBOISIIIIUECS
K HUM, CUCTEMBI JBYX YPAaBHEHUH C JBYMs MEPEMEHHBIMU.

[IpoBOANTH MPOCTENIIINE UCCIEN0OBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YUCIIE
C MPUMEHEHHEM TrpapUUYeCKUuX MpeACcCTaBiIeHUN (yCTaHABIMBATb, UMEET JIU YpAaBHEHHUE WIIU
CHUCTEMa YPaBHEHUI PEILIEHUs, ECIIM UMEET, TO CKOJIBKO, U ITpoYEe).

[lepexonuTh OT clIOBECHOW (POPMYIMPOBKH 3a7aud K €€ ajreOpanvyeckod MOAENIu ¢
MOMOIIBIO COCTABJIEHUSA YPAaBHEHUS WM CHCTEMbl YpaBHEHUW, HWHTEPHPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4 MOJTYYECHHBIN pe3yJIbTar.

[IpuMeHATh CBOWMCTBAa YHCIOBBIX HEPABEHCTB JUIsi CPAaBHEHMS, OLEHKH, pEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHOM MEPEeMEHHONW U UX CHCTEMBI, J1aBaTh TI'PaPUUYECKYIO
WJUTIOCTPALIMIO MHOKECTBA PEUIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumMaTh W HCHOJIB30BaTh (PYHKIHOHAIBHBIE TMOHATHS M  S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHUs), ONMpPEAEATh 3HaueHue (QYHKLIHUHM MO 3HAYCHHIO apryMeHTa,
onpeaensaTh CBOMCTBA (YHKLIMHU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x, y = %2,y = x3,y = |X|, Y = VX, OIiCHIBaTh CBOCTBA YNCIOBOI (GYHKIHH 1O &
rpaduky.

K konny oOydeHus B 9 kiacce oOyyaroUIUiiCsl MOJYYMUT CJEIYIOIIME IMpeIMETHBIE
pe3yJbTaThI:

Yuciaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PALIUOHAIIBHBIEC U UPPAIlMOHAIBHBIE YHCIIA.

Breinonuate apudmernueckue AEHCTBUS C pallMOHATIBHBIMU YHCIIAMH, COUeTasi YCTHbIE
Y TIMChbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIICHUS C UPPAIlMOHATIBHBIMU YHCIAMH.

HaxoauTe 3HayeHUs cTeneHel C IeJbIMU TOKa3aTes MU U KOPHEM, BBIYHUCIISITH
3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJIsITh JEeWCTBUTEIBHBIE YUCTIA, BBINOIHATH MPUKUJKY pe3yJibTaTa BBIYUCIICHUMH,
OIIEHKY YHCJIOBBIX BBIPAYKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pewiarh nuHEHHbIE W KBaJpaTHbIC YPAaBHEHUS, YPaBHEHUS, CBOJAIIMECS K HUM,
pocTenime APOOHO-paIMOHATILHBIE YPAaBHEHHUS.



PemaTe cucteMbl IByX JIMHEWHBIX YPABHEHHU C ABYMS IEPEMEHHBIMU U CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJIHO YPABHEHHUE HE SIBIISICTCS JIMHEUHBIM.

PemaTe TekcTOBBIE 3a/layd anreOpanvyeckuM CIocoOOM C TOMOIIBIO COCTaBIICHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBoUTh MpoCTEIINe UCClIeTOBAaHUS YPABHEHUN U CUCTEM ypaBHEHUH, B TOM YHUCIIE
C MPUMEHEHHEM rpapUYecKuX MpeAcTaBiIeHUI (ycTaHaBIMBATh, UMEET JIU YpaBHEHUE WIH
CHUCTEMa ypaBHEHU pelleHus1, €I UMEET, TO CKOJIbKO, U ITpouee).

Pemarp nuHeiHbIE HEpaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C ITOMOIIbIO CHMBOJIOB.

Pemars cuctempl JUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAOIINE
KBaJIpaTHOE HEPaBEHCTBO, H300pakaTh pEUICHHE CHUCTEeMbl HEPABEHCTB HA YHCIOBOMN
IPSIMOM, 3aMTUCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUH PA3INYHBIX 33/1a4.

DOyHKUIMHA

Pacnio3naBaTh (yHKIIMM U3y4yeHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTHUECKU PACTIOIOKEHUE
Ha KOOPJIUHATHOM M1ockocTH rpadukoB ¢yHkimid Buga: Y = kx, y = kx + b, y = k/x, y = ax2
+bx + ¢,y =x3,y =X, y = |x|, B 3aBuCHMOCTH OT 3HauCHH KOI)(HUIUEHTOB, OMUCHIBATD
CBOMCTBA (DYHKIIHA.

Crpouth 1 u300paxkarb cXeMaTuuecku rpaduku KBaJpaTUUHbIX (PYHKIUH, ONMUCHIBATH
CBOMCTBA KBaAPATUYHBIX (DYHKIIHH 110 UX rpadukam.

PacrosnaBaTh KBampaTH4HY!0 (PYHKIMIO 10 QopMyse, TPUBOAWTH MPUMEPHI
KBaIPAaTUIHBIX (DYHKIMA U3 peaTbHOM KU3HU, QU3HKHU, TCOMETPHH.

YucioBble NMOC/T€10BATEILHOCTH H POrPeccuu

Pacno3naBath apudMeTHYECKyl0 W TE€OMETPHUYECKYI0 TMPOTPECcCCHd TMPH Pa3HBIX
cnoco0ax 3aJaHusl.

BBINONHATH BBIYKMCIIEHUS C UCIIOJIb30BaHUEM (POpMyI N-ro 4ieHa apudMeTHUeCKOl U
r€OMETPUUECKOU MPOrPECCHM, CyMMBI IEPBBIX N YJICHOB.

N3006pakath 4IeHbI OCIEI0BATEILHOCTH TOYKaMHU Ha KOOPIUHATHOMN TIOCKOCTH.

Pemate 3amauu, CBS3aHHBIE C YHCIOBBIMHU TOCJIEIOBATEIBHOCTSIMH, B TOM YHCIIEC
3a/1auy U3 peasbHOM KU3HM (C UCTIOIH30BAHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypebi
1 Yucia u BeIUKCIICHUs. PaliuoHaibHbIe o5 1 bubmuorexa [JOK
yucna https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 Koopaunarst u rpaduxu. Gynkuun 24 1 https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
3 AnrebpandecKkue BoIpaKCHUS 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 YPABHEHM 1 HEPABEHCTBA 19 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
S Hostopenue 1 06obmenne ! 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (mudpossbie)
Ne n/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0GpazoBaTeIbHbIC
padoThI padoThI pecypesi

1 AnreOpanueckre BbIpaKeHUsI. 15 1 bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8

2 Uucna u Beruncnenus. KBagparasle KopHU 15 bubmiorexa LIOK
' https://m.edsoo.ru/7f417af8

3 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8

4 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHblii TpExuieH https://m.edsoo.ru/7f417af8

5 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
! PyHKIuH. OCHOBHEIE NOHATHS S https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
8 Dymcium. Tucrosbie Gymicim 9 https://m.edsoo.ru/7f417af8

9 Uucna u Beraucienns. CTENeHb ¢ IeIbIM 7 bu6mmoreka [JOK
[IOKa3aTeneM https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
10 TosTopenne u 060dmenne 6 1 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/l Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pPa3oBaTEIbHbIE
padoThbI padoThI pecypesr
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 bubmuorexa [IOK
yucia https://m.edsoo.ru/7f419d08
bu6nmorexa [IOK
2 Pysxipn 16 1 https://m.edso00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnorexa [JOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnunoreka LIOK
5 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7§419d08
bubmuoreka [IOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUU https://m.edso0o.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢
u3Ianue, nepepadorannoe, 7 kiaacc/ MaxkaperueB FO.H., Munaiok H.I'.,
Hemkos K.W. u ap.; nox penakuueit TenskoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHHK; 16-¢
u31anue, nepepadborannoe, 8 kinacc/ MaxkaperueB FO.H., Munaiok H.I'.,
Hemkos K.W. u ap.; nox penakuueit Tenakockoro C.A., AKIIMoHEpHOE
obmectBo «M3narensctBoO «IIpocBeiienune

» Maremartuka. Anredpa: 9-it kimacc: 6a30BbI YPOBEHB: YUCOHUK; 15-¢
u3nanue, nepepadboranHoe, 9 kinacc/ Maxkapsrues F0.H., Munarok H.I'.,
Hemkos K.W. u ap.; nox penakumen Temsaxorckoro C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBeiieHne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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