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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KYypCOB OCHOBHOTO 0OIIEro
oOpa3oBaHus: OHa 00€CIEeYnBACT U3YUYCHHUE APYTUX JAUCIMIUIUH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO MJIs
MPOJOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yuarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXONKIACHUM M CYIIHOCTH alireOpandecKux
abcTpakiuii, cnoco0e OTpakKeHHs] MAaTEeMAaTUYECKOW HAyKOU SIBIIEHUN M MTPOLIECCOB
B NpUpOJie W OONIECTBE, POJIM MATEMAaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS,, HEOOXOAUMBIX Ui afanTaldd B COBPEMEHHOM LU(POBOM
obOmectBe. M3yuenue anreOpsl obOecrneurMBaeT pa3BUTHE YMEHHUS HaOJIONATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBUSI U BBIBOJIBI,
dbopmynupoBats yTBepxkAcHUA. OCBOEHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST OO0YyYaloUMXCsa: OHH HCIOJNB3YIOT JEAYKTHBHBIC H
MHAYKTUBHBIE PacCyXJeHus, 00001IeHNe U KOHKPETU3AI1I0, abCTparupoBaHue U
aHasiornto. OOydeHue  anreOpe  OpeanojiaraeT  3HAUYUTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATENBHOCTH OOYYaIOIIUXCS, TOATOMY CaMOCTOSITETEHOE
pelIeHre 3a1a4 SBISETCS peaan3aueil 1esTeIbHOCTHOTO MPUHIINIA 00yYEeHUS.

B cTpykrype mporpamMMmbl y4eOHOro Kypca «Anredpa» naias OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEpPKaTEIbHO-METOINYECKUE
TuHUM: «Yucnaa U BIUUCICHU», «ANredpandeckue BhIPAKEHUD, « Y PaBHEHUS U
HepaBeHCTBay, «DyHkiuuy. Kaxmas w3 3TUX copepKaTelbHO-METOAHMYECKUX
JUHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHsSI Kypca, B3aUMOIEHCTBYS C
ApyTMMU €ro JUHUAMH. B Xone wu3ydeHus ydeOHOro Kypca o0O0ydaroIumcs
OPUXOJUTCS JOTHYECKH PaCCy’KIaTh, HCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
sa3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpPBhIE OCHOBBI JIOTWKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zieniax
MaTeMaTH4YeCKOro oOpa3oBaHUs U CIIOCOOCTBYIOIIUE OBJAJECHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTudeckoro si3bika. CoaepkaTelnbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4YeOHOro Kypca «Anrebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMA «YHWClia W BBIYUCICHUS» CIYXKUT OCHOBOW ISt
JaJIbHEHIIIETO W3YYEHHS] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyUYarOUIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TIOJIB30BATHCS alTOPUTMAMH, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C PAIMOHAJIBHBIMU W UPPANHUOHATBHBIMH YHCIIaMHU, (HOpMUPOBAHHEM



IIPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPIIEHUE OCBOCHHSI YHMCIOBOMU
JIMHUU OTHECEHO K cpeHeMY 00111eMy 00pa30BaHMIO.

Conepxanne qByX anredpandeckux JTUHUN — « AnredpandecKkie BoIpakeHUsD
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHPOBAHUIO Y OOYyHAROIIUXCS
MaTEMaTUYECKOro armapara, HeOOXOAUMOTro I pPElIeHUs 3a7ad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOro 00miero o0Opa3oBaHMsl Y4eOHBIM MaTepuall TPYIIUPYETCS BOKPYT
paIMOHABHBIX BRIpAXKEHUN. ANreOpa JeMOHCTPUPYET 3HAUCHHE MAaTEMATHKU KaK
A3bIKa JUISI TIOCTPOEHHUS MAaTEMaTUYECKHX MOJEJICH, ONUCAHUs MPOLECCOB H
ABJICHUM peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKxKe
JanbHeiIIee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUSA, HEO0O0XO0AUMOro, B
YaCTHOCTH, ISl OCBOCHHUSI Kypca HWH(POPMATHUKHU, U OBJAJCHUE HaBBIKAMHU
JNEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CUMBOJBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUYECKON JTMHUHU HAIlEJICHO Ha MOJTy4YeHue
oOy4JaronmMMucs 3HaHUM 0 (PYHKIUSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOeNu
JUTSL OTUCAHUSL U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u oOmectBe. M3ydeHue marepuana CHOCOOCTBYET Pa3BUTUIO Yy OOyYarOIIMXCS
YMEHUS UCTIONB30BaTh PA3IMYHBIC BHIPA3UTEIIbHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHbIC, CHMBOJHUYECKHE, TIpaduyecKkue, BHOCUT BKJIaa B (HOPMHUPOBAHUE
IIPEICTABIICHUI O POJIM MATEMATUKU B PA3BUTHH [IUBUJIN3AIMU U KYJIbTYPHI.

CornacHo yuebHOMY TutaHy B /-9 Kjaccax wu3ydaercs y4deOHBI Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COAEPKAHUSA:
«Yucna u BbUHCICHUS», «AJNreOpanueckue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha uzydenue yuebHoro kypca «Anredpa» orBoautcs 306 gaco: B 7 Kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 vaca B Henelnwo), B 9
kiacce — 102 4gaca (3 yaca B HeJIeli0).



COILEPKXAHUE OBYYEHMUSA
7 KIIACC

Yucsia ¥ BBIYHCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO] OT OJHOU (OpPMBI 3aIUCH
npobet k apyrou. [loHATHe panmMoOHATRPHOTO YHCIA, 3aluCh, CpPAaBHEHHE,
YOOPSIOYMBAHUE  PALMOHAIBHBIX  4Yuceld. ApumeTnueckue JEHUCTBUSA C
palMOHAIBHBIMU 4YnciaaMu. PemeHne 3aaad U3 peanbHOW NPAKTUKHA HA YaCTH, HA
Ipoow.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: OMNpeesieHrne, MpeoOpa3oBaHUe
BBIPA)KCHHUI HA OCHOBE OIPE/ENICHNUs, 3aluch 00IbIIMNX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJIE ApOOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TPU3HAKOB  JEIUMOCTH, PA3JI0KEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TmpsiMas U oOparHas
MIPONOPLIMNOHAIBHOCTH.

AnredpanvecKue BbIPAKEHUS

[lepeMeHHBIE, YNCITOBOE 3HAUYCHHUE BBIPAKECHUS C IEPEMEHHOM. JlomycTrMble
3Ha4YeHUs nepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKIY BETUUYMHAMU B BUJC
dopmybl. Beruucienus no ¢popmynam. [IlpeodpazoBanue OyKBEHHBIX BbIPaKEHUH,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHMs, MpPaBWIa MpPeoOpa3oBaHUsl CyMM U
POU3BE/ICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OpnHowieHsl U MHOTOWIEHBI. CTeneHp MHOrOWwIeHa. CloKeHUe, BBIYUTAHUE,
YMHOXE€HHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHHS: KBaApar
CyMMBl M KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaAparoB. PasnoxeHune
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuja MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YpPaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CocTaBleHHE YypaBHEHUH IO
YCJIOBHIO 3aJ1ayy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C ABYMs MEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIVHEMHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMU. PelieHwe cHUCTEM YypaBHEHHM
Croco0OM MOACTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/ady C IMOMOIIbIO
CHUCTEM YPaBHEHUN.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMeEXKYyTKU. PaccTosinue mexny
IBYMsI TOUKAMU KOOPAHUHATHON IPSIMOIA.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa
TOYKH Ha KOOPAWHATHOU mockocTu. [Ipumepsl rpadukoB, 3a7aHHBIX GOpMyTaMH.
Utenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. ['paduk
¢bynkuuu. CoiicTBa pyHkuuil. Jluneiinas ¢pynkuus, e€ rpaduk. 'paduk dyHKIUN
y = [x|. I'padudeckoe perieHne TUHEHHBIX yPaBHCHHH M CHUCTEM JIMHEHHBIX
YPaBHEHUHU.

8 KJIACC

Yuciaa 1 BIYUCTICHUSA

KBagparHbiii kopeHb u3 uwucia. [loHsATHe 00 uUppalMOHATBHOM YHCIIE.
JlecsiTuuHbIe TPUOIMKEHUST UpPALlMOHANIBHBIX ynces. CBolcTBa apu(METHIECKUX
KBaJPATHBIX KOPHEH M UX MPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYMCJIEHUSIM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHsb ¢ 11eN1bIM TIOKa3aresieM U €€ cBoiicTBa. CTaHaapTHas 3alKMCh YUCIA.

AuredpanvecKue BbIPAKEHUS

KBagpaTHblil  TpE€xuieH, pa3loKEHHE KBaJAPAaTHOrO TpEXWwieHa Ha
MHOKHTEH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanivyeckod ApoOwu.
CrnoxeHue, BbIYMTAaHHE, YMHOXXECHHE, [I€JICHUE alreOpandeckux JIpoOeid.
PaunoHanbHbie BhIpaXXEHUS U UX IPE0Opa3OBAHKE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysna KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHHH, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

['padrueckas uaTEpHpeTanvs YypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX yPaBHEHUW C JABYMs II€pEeMEHHbIMHU. [IpuMepbl pemeHus CHUCTEM
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 alireOpandecKUM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DOyHKIUU

[Tonsite ¢ynkmuu. OOnacTh ONpenencHUsT YW MHOXKECTBO 3HAYCHUMA
¢bynakuuu. CiocoObl 3a1anus QyHKITUH.

I'padux pynxuuu. Urenune cBoiictB ¢pyHkuuu no €€ rpaduky. [Ipumeps
rpa@ukoB QyHKIHMA, OTPa)KAIOIIUX PEATTbHBIE MPOLECCHI.



@OyHKIUY, OMHUCHIBAIOIIAE TPSAMYI0O M OOpaTHYIO MPOMOPIIMOHAIBHEBIE
3aBHCHMOCTH, HX rpadukn. OyHkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre YpaBHEHUH U CHUCTEM YpaBHEHUIA.

9 KJIACC

Yuciaa 1 BIYUCTICHUSA

ParnmonanpHpie 4ncna, UppalMOHATBHBIC YHCIa, KOHEYHbIE U OCCKOHEUHBIE
JeCATUYHbIE IpoOH. MHOXKECTBO NEMCTBUTENIBHBIX YUCEN, AEHCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHbIe JeCATUYHbIe ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEN U KOOPAUHATHON IPSMOM.

CpaBHeHME JIEHCTBUTENBHBIX YHUCEN, apudmeTrnyeckue AEUCTBUS ¢
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIETO MHPA, JIUTEIBHOCTh IPOLIECCOB B
OKpY’KarolleM MUpE.

[Tpubnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [ Ipuknaka u onieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHHs U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHue ypaBHEHUHN, CBOISIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHue ypaBHEHH, CBOASIIMXCS K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbE U YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHM. PenieHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. Perienue cuctem IBYX
JVHEWHBIX YPAaBHEHHU C AByMs IEPEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 anreOpanyeckuM CrocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW ImepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
I'paduueckass uHTEpHpeTalysi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBaapatnunas ¢yskius, e€ rpaguk u cBorictpa. [lapabona, koopauHaThI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'paduku Gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = \x, y = x| 1 ux
CBOMCTBA.

YuciioBbIe IOCTE10BATEILHOCTH H IIPOIPECCHU



[loHaTHE YMCIIOBOM MOCIEAOBATEIBLHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopmMyJioil N-To WiIeHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynsl N-ro 4ieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

N3o0paxkeHne 4ieHOB aprU(METHUYECKOH M TI'€OMETPUUYECKOM IPOTpeccHid
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHMAIBHBIM POCT.
CI10HbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS TPOTPaMMBbI ydeOHOTO Kypca
«Anredpa» XxapakTepHu3yrOTCS:

1) maTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLNUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM OTHOUIEHWEM K JIOCTHXKEHHUSIM  POCCHICKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTI)KEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) TpaskIaHCKOe M TYXOBHO-HPAaBCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN T'paKIaHUHA U peaIu3allud €ro
MpaB, TMPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOLEAYp TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTWKEHHII HAyKH, OCO3HAaHHWEM Ba)KHOCTU
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B AESATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAHOBKOW Ha AaKTUBHOE YyYacTH€ B PEHICHUHM MPAKTUYECKUX 3ajad
MaTeMaTU4YeCKOW HaIlpPaBICHHOCTH, OCO3HAHUEM BAaXXKHOCTH MaTEMaTUYE€CKOTO
o0pa3oBaHMsI Ha TPOTSHDKEHWHM BCEHM JKU3HU MJIs YCHEIIHOW TpodeccrHoHambHOM
NEATEIbBHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHHU, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHANBUYaTbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMUYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBLHOMY U  ACTETHYECKOMY BOCIPHSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajay, PELICHUM, PACCYXKICHUM, YMEHUIO BUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHUS

OpPUEHTAIIMEd B JIESITEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
npeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOBI U
oO1ecTBa, MOHMMAHWEM MaTeMaTUYeCKOM HayKu Kak cdepbl Uel0BEeUeCKOM
NEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAUMMOCTH ISl Pa3BUTHUSl LMBWIM3ALINH,
OBJIQJICHUEM SI3IKOM MaTeMaTHUKH U MATEeMaTUYECKOW KYJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIIMMU HAaBBIKAMH HCCIEAOBATEIBCKOM
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (PopMHPOBAHHE KYJLTYPbI 310POBbSI H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPHUMEHATh MaTeMAaTUYECKUE 3HaHUS B HHTEpEcax CBOETO
3I0pOBbS, BENEHUS  370poBOro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOaMaHCUPOBAHHBIA PEXKUM 3aHATUH M OTIbIXa, perysipHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eoBeKa;

7) 3K0JI0THYeCKOe BOCTUTAHUE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUN JJI pelleHus 3ajad
B 00JaCTH COXPAHHOCTH OKpY’Kalolled cpezbl, IUIAHUPOBAaHUS IIOCTYNKOB H
OLICHKM HUX BO3MOXHBIX MOCIEACTBUN I OKPYKAIOIIEH Cpeibl, OCO3HAHUEM
IJ1I00aJIBHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pPEeLICHUS;

8) aganTanusi K M3MEHSIIOIIUMCH YCJOBHSIM COIMAJIBLHOI W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHSX HEONPEAETEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y IPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW JESTEbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(opMyIMpPOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMA KOHTpPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHUus U JeHCTBUA, (HOPMYJIUPOBATh W OLIEHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornyeckue 1efcTBU:

e BBIABIISITh U XapaKTEPHU30BaTh CYIIESCTBEHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATHN, OTHOIICHWA MEXIy MOHATHAMHU, (HOPMYIHPOBATH
OTpENCICHUS  TOHSATHUH, YCTAHABIIMBAaTh CYIICCTBEHHBIA  IPHU3HAK
KJaccu(ukayy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpUIIATEIbHBIC, €IUHUYHBIC, YaCTHbIE M O0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
OpoTUBOpeuMss B (akTax, AAHHBIX, HAOIMIOACHUAX U YTBEPXKICHUSX,
npemjaraTb  KpUTEpUM I BBIIBICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUCHHI 110 aHAJIOTUH;

pa3dupaTh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIPSMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXHBIE JI0KA3aTENbCTBA
MaTeMaTUYECKUX (PaKToB, BBICTpaMBaThb AapryMEHTallMl0, I[PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnocod penieHus: ydyeOHOM 3amaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peELIEHUs, BBIOMpaTh Haubonee MNOAXOAAMMI € Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibcKkue AeiCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BONPOCHI, (UKCUPYIOIIME NPOTUBOPEYHE, HPOOIEMY,
CaMOCTOATENIbHO YCTAaHABJIMBaTh HMCKOMOE M JIlaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HCCIEOBAaHUE IO  YCTAHOBJICHHUIO
OCOOEGHHOCTEH MaTeMaTHYECKOr0o OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECcCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMALUU, JAHHBIX,
HEOOXOUMBIX JJIsl peLIeHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHCTEMATH3UPOBATh U HWHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAMKU U WLIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh WH(OPMALMK TO KPUTEPHUSIM, MNPEATIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiiCTBUS:



BOCIIPUHUMAThL W (QOPMYIHpPOBATH CYXIECHHUS B COOTBETCTBHUU C
YCJIOBUSIMHU U HEJISIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yl, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

B X0J1€ 00CYKJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CY AAEMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXICHUS C CYXIACHHSIMH JPYTHX
YYACTHHKOB JUanora, OOHapy>KMBaTh pa3iMuyve U CXOJCTBO IO3HIIMMA, B
KOppeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHSs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  PE3yJIbTaThl  PEHIeHWs  3a/Jadd,  OKCIIEPUMEHTA,
UCCJIEIOBaHUsI,  TMPOEKTa,  CaMOCTOSITEIbHO  BBIOMpaTh  opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUIYyIBHOH pabOThl TIPH PEMIEHWH YYCOHBIX MaTEeMaTHYECKUX
3ajay;

MPUHUMATh 1[€]1b COBMECTHOM NIEATEILHOCTH, INIAHUPOBATH OPTraHU3AINIO
COBMECTHOM pPabOThl, pachpeneisiTb BUIbI padOT, JOTrOBapUBaThHCA,
00Cy>IaTh IPOIIECC U pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOCyXiaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbl M JPYyTHE), BBINOJIHATH CBOIO 4YacTh
paboTHI U KOOPIWHUPOBATH CBOU JEHCTBUS C IPYTUMHU YjeHAMU KOMAaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJga B OOMIMI MPOAYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH, AJITOPUTM PEIICHUs 3a7adyu (UJId ero
4acTh), BBIOUpATh CIOCOO PEIICHHS C YU4éTOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPU PELICHUHU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEILHOCTH IMOCTABJICHHOW ILIEJIN
U YCIIOBUSIM, OOBSCHSTh MPUUUHBI JTOCTHKECHUS WIIM HEIOCTUKEHHUSI LIEJIU,
HAXOJIUTh OMHUOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydyeHuss B 7 kjacce OOy4arOUIMICs MOIY4YMT CJEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYUCTICHUSA

BeImonHsaTh, codeTas yCTHbIE M MUChMEHHBbIE TPUEMBI, apuUPMETHUECKHE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxoauTh 3HaueHMs YHCIOBBIX BBIPAKEHUN, MPUMEHITh Pa3HOOOpa3HbIE
CHOCcO0bI U MPUEMBI BBIYHUCICHUS 3HAUEHUN OPOOHBIX BBIPAKEHUI, COJEpKaLINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[TepexonuTh OT oxHOM (HOPMBI 3aMUCH YUCEN K Apyro (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO APOOH).

CpaBHHBATh U YIIOPSA0YMBATH PALMOHAIBHBIC YUCIIA.

OKpyTasATh YuCIa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHHUM, OLEHKY 3HAUEHUI
YHUCJIOBBIX BBIPAXKEHUH. BBINOIHATH ACHCTBUSA CO CTENEHSIMH C HATypaJbHBIMU
NOKA3aTeISIMMU.

[IpuMeHATh  NPU3HAKK  JACIIMMOCTH,  Ppa3jIOKEHUE Ha  MHOMKUTEIU
HATypaJIbHBIX YHUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabpTaThl pEIIEHUs 3a]a4 ¢ YYETOM OTPAaHUYECHM, CBA3aHHBIX CO CBOMCTBAMM
paccMaTprUBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIPaKeHUs

Hcnonp3oBaTh airedpanyecKkyr0 TEPMHUHOJIOTMIO M CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuasa.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUH MPHU 3aJaHHBIX 3HAYCHMSIX
MIEPEMEHHBIX.

BolmonHsATh  mpeoOpa3zoBaHUs  LEJIOT0  BBIPAXKEHHUS B MHOTOWIEH
IPUBEACHUEM MOJIOOHBIX CIIara€MbIX, PACKPBITUEM CKOOOK.

BBINTONHATE YMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, MPUMEHSTH (POPMYJIBI KBaIpaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0OKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIbIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKUA CllaraeMbix,
NpUMEHEHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEILICHUS Pa3IMUYHBIX 3a/1ad
Y3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKa3aTeIsIMU IS
peoOpa30BaHusl BbIPAXKEHUII.



YpaBHeHUs U HEPABEHCTBA

Pemlats JMHEMHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHSAS IpaBUia
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sBisieTCs
JIX YUCJIO KOPHEM YPaBHEHHUS.

[IpumensTh rpaduyecKkre METOJIbI IIPU PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOIO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEWHOIO YpaBHEHHUS C
IBYMsl TIEPEMEHHBIMU, TOJIB3YSICh TIpaUKOM, MNPUBOJIUTH HPUMEPHI PpEHICHUS
YpaBHEHHUS.

Pemate cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
qucIie rpauuecKy.

CocraBnaTe M pemaTh JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUN 1O YCJIOBHUIO 3a/ayd, HWHTEPHPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33]1a4¥ NIOJy4YEeHHBIN PE3yJIbTaT.

DOyHKIUU

N3006paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, NHTEPBAJbl, 3aIIUChIBATh YHCIIOBBIE IPOMEKYTKH Ha
areOpanvdeckoM si3bIKe.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpouTh rpaduku TMHENHbIX GyHKIMA. CTpouTh rpaduk GyHKUUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKLIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre GyHKIMH 1O 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii crocod MpEACTaBICHUS W aHalnM3a WHOOpMaIuy,
U3BJIEKaTh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPaUKOB PealIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEH.

K xoniy oOyueHuss B 8 kJjacce OOYyYarOIIMICA TMOJYYHUT CIICAYIOIIHNE
IPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYUCTICHUS

Hcnonp30BaTh HaydaJdbHBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIYUCICHUN, N300paXkaTh JACHCTBUTEIbHBIC
YyCJia TOYKaMH Ha KOOPAWHATHOM ITPSIMOM.

[TpumensaTh mNOHATHE apU(pMETHUYECKOrO0 KBAaAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPHU HEOOXOAMMOCTH KaIbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEP)KALIUX KBAJApPATHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.



Hcnonb30BaTh 3amucH OOJIBIIMX M MAJIBIX YUCEN C MOMOIIBIO JIE€CSITHYHBIX
npo0eii u creneHelt uucna 10.

AnredOpandeckue BbIPAKEHUSA

[IpuMeHATh TOHATHE CTENEHH C IEJbIM [O0Ka3aTelIeM, BBIIOJIHATh
npeoOpa3zoBaHus BbIPAXKEHUH, COAEPKAIIUX CTETIEHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXKIECTBEHHbIE NMPEOOPA30BAHMS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPAaBWJI ACHCTBUI HaJ MHOTOYJIEHAMH U alre0OpandyecKuMu ApoOsiMu.

PackiapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JJI pENIEHUS pa3JInYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHOW MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHelHbIE, KBaJpaTHbIE YPABHEHUS U pPaLMOHAIbHBIE ypaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHUCJIE C TPUMEHEHUEM TrpadUyecKuX MpeCcTaBlIeHUuH (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYIUPOBKH 3a7auu K €€ anreOpanueckoit
MOJIEIM C TIOMOLIBIO COCTAaBJICHHsS YPABHEHMsSI WIM CHCTEMBl YPAaBHEHHI,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y IIOJy4YECHHBIN PE3yJIbTaT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIsi CPAaBHEHHMS, OIICHKH,
pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpauuecKky0 WLTIOCTPALMI0 MHOMKECTBAa PELICHUIHEPABEHCTBA, CHCTEMBbI

HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAILHBIE TIOHSATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), ONPENEATh 3HAUCHHE (PYHKIUU MO 3HAYEHUIO
apryMeHTa, ONpeAeNaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crpoutb rpa@uku 31eMeHTapHbIX (YHKIHUNA BUJA:

y=kix,y=x2,y=x3y =K,y = VX, OIHCHIBATH CBOWCTBA YHCIOBOM
byHkuu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJiacce o0OydyarONIUiCA TOJYyYHUT CIEAYIOIIUE

pEeIMETHbIE PE3yJIbTAThI:

Yuciia 1 BIYMCICHUASA

CpaBHUBaTh M yHOPSAJOYMBATH PAllMOHAIBbHBIE M HpPPALMOHAJILHBIE YHKCTIA.

BoimonuaTe  apudmernueckue AEUCTBUS C  pallMOHAIBHBIMHM  YHCIAMH,

coyeTass YCTHbIE U THUCBMEHHBIC TMPUEMBI, BBITIOJHATH BBIYMCICHUS C
HMppalMOHaIbHBIMU YHUCIAMH.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKAa3aTesIMU M KOPHEW,
BBIYUCIISIT 3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh JIEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMS U HEPABEHCTBA

PemiaTte nuHEHHBICE U KBaJApaTHBIC ypPaBHEHHUS, YPAaBHEHMS, CBOJSIIUECS K
HUM, TTPOCTEUIITNE APOOHO-pAIIMOHAIEHBIE YPAaBHCHHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPAaBHECHHH C JABYMsI MEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISETCS JIMHECUHBIM.

Pemiath TekCTOBbIE 3ajauu  ajreOpamndeckuM CHocoOOM C  MOMOIIbBIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI JIByX YPABHECHUH C ABYMS ITEPEMEHHBIMU.

[IpoBOANTE MPOCTENUIINE UCCIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeACTaBlIeHUM (yCTaHABIUBATh, UMEET
1 ypaBHEHWE WJIA CHUCTEMA ypPaBHEHUW PELICHMS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIe HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pakaTh
pelieHue HEpPaBEHCTB HA YUCIOBOM MPSMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiate  cUCTEMBl  JIMHEMHBIX  HEPAaBEHCTB, CHCTEMbl  HEPaBEHCTB,
BKJIFOUAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTb PEIICHHUE CHCTEMBI
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUM PA3IUYHBIX 33]1a4.

DOyHKUNH

Pacno3naBate (PyHKIMKM U3y4YeHHBIX BHJOB. [lOKa3pIBaTh CXeMaTUYECKU

pacIioyioKeHUe Ha KOOPIWHATHOM TUIOCKOCTH rpadukoB GyHKIMi Buaa: y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3,y = \x, y = ||, B 3aBucumMocTH OT
3HAYE€HUU KOA(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paxaTh CXEMAaTUYECKH T'paUKU KBAJIPaTUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3naBaTh KBaipaTUUHYIO QYHKIHMIO 110 (hOpMYJIE, MPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (YHKLMIA U3 peabHOMN KU3HU, PUBUKHU, TEOMETPHH.

Yuc/ioBble OC/I€I0BATEIBHOCTH U MPOrPeccum

Pacnio3HaBath apuMeTHUECKyI0 U TEOMETPHUYECKYI0 MpPOTPECcCUU MpU
Pa3HBIX CI0CO0aX 3a/IaHMs.

BbINOAHATE  BBIUMCICHHS C HUCHOJb30BaHMEM (opMmysl N-ro  4jeHa
apu(pMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh wiieHBbl IOCIIEAOBATEIbHOCTH TOYKAMU HAa KOOPJMHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMHU, B TOM
qrClie 33Ja9d U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKyJIATOpPa, IHPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIEKTPOHHbBIE
HaunMeHoBaHMe pa3ae/ioB M TEM nudposbie
Ne o/n P Kontpoabusie | IIpakTtnyeckue (ucpp )
NPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThbI padoTbI
pecypcbl
1 Yucna u Berunciaenus. ParmonaabHbie o5 1 bubnnorexa [JOK
qucia https://m.edso00.ru/7f415b90
bubnnorexa [JOK
2 AnreOpandyecKre BBIPAKESHUS 27 1 httos://m.eds00.ru/7f415690
bubnuorexa [JOK
3 Y PaBHCHHA 1 HEpaBeHCTBa 20 ! https://m.edso0.ru/7f415b90
bu6nmmoreka [IOK
4 Koopmunaret i rpaduku. Oymkim 24 . https://m.edso0.ru/7f415b90
but6mmoreka [JOK
1
> Tosropere u 0do0OmerHe 6 https://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoubusie | IIpakTnyeckue (mucpp )
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 UYucina u Beraucienus. KBaapaTtHeie KOpHU 15 httos://m.edsoo.ru/7fA17af8
5 Yucna u Berauciieans. CTEIeHb C HeJIbIM 7 bubnuorexa [JOK
IIOKa3areseM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaKeHUSI. 5 1 bubmmoreka [JOK
KBangparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKEHUS. 15 1 bubmuorexa [LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBampaTHbie 15 1 bubmuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHcTBa. CUCTEMBI bubnnoreka [IOK
6 . 13
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
but6mmoreka [JOK
8 DyHKUH. OCHOBHBIC NOHATHA > https://m.edsoo.ru/7f417af8
bubnunotexa [IOK
o DyHKumn. ncnossie GynKH d https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
10 II 6 1
OBTOpCHHE H 0000MICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne i/ Konrtpoabubie | I[IpakTuuyeckue
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Uucna u BeruucieHus. JleicTBUTeIbHbBIE 9 bu6mmorteka [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUs ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bu6nunoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHuUs U HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YPaBHEHUI https://m.edso0.ru/7f419d08
bubmmorexa [IOK
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
> Dy 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 Uucnoble NOCIE10BaTENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 18 1 bu6nmmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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-METONYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

e Anrebpa, 9 knacc/ Mepsnsk A.l., MonoHckui B.B., Aknp M.C.; nog pegakumeit Moponbckoro B.E., O6uecTBO ¢ orpaHMYeHHOM OTBETCTBEHHOCTHIO

M3patenbcknii ueHTp «BEHTAHA-TPA®»; AKumnoHepHoe obuecTBo «M3aatenbcTBo «lpocBeleHme »

METOINYECKHUE MATEPUAJIBI IJISA YYUTEJIA

YMK 1o anrebpe 9 kiace, peanu3yommii y9eOHy0 TPOrpaMMmy.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET

http://www.mccme.ru
http://window.edu.ru
http://window.edu.ru/window/method
http://www.edu.ru
http://fipi.ru
http://www.neive.by.ru
http://festival.1september.ru
https://infourok.ru

https://oge.sdamgia.ru


http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/window/method
http://www.edu.ru/
http://fipi.ru/
http://www.neive.by.ru/
http://festival.1september.ru/

HTTPS://WWW.YAKLASS.RU

HTTPS://SKYSMART.RU


http://www.yaklass.ru/
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