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HOACHUTEJBHASA 3AIIMCKA

AnreOpa ABISIETCS OJIHUM M3 OIOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00€CIEeYNBACT U3YUYCHHUE APYTUX JUCUUILIINH, KAK €CTEeCTBEHHO-
HAy4YHOTO, TaK WM TyYMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHUE HEOOXOIUMO IS
MIPOJIOJDKEHUST 00pa30BaHUS M B TIOBCETHEBHOW U3HU. Pa3zButne y o0ydarommxcs
HAyYHBIX TIPEJCTABICHUNA O TIPOUCXOXKICHUU U CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnoco0e OTpakKeHHs] MaTeMAaTUYECKOW HAyKOM SIBICHUN M MIPOLIECCOB
B NpUpojie W OOUIECTBE, POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAYyYHOM
MMO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
M KauyeCTB MBIIIUICHUS, HEOOXOAMUMBIX IS aJanTallid B COBPEMEHHOM MH(PPOBOM
obmectBe. M3yuenue anreOpsl obOecrieunBaeT pa3BUTHE YMEHUS HaOIIOIaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca alire0Ophbl 00eCcTeunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHHUSI OOYYarOIIMXCS: OHH HWCIOJIB3YIOT JEAyKTUBHBIE U
UHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHNe U KOHKPETU3aIuio, adCcTparupoBaHue 1
aHajoruto. OOyueHue  anreOpe  MpeAnojaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIFHOM ~ IEATEIbHOCTH OOYYaIOIIUXCs, TOATOMY CaMOCTOSITEbHOE
peIIeHNE 3a71a4 SBIISICTCS peaan3alneil AesITEIbHOCTHOTO MTPUHITUIIA OO yICHHSI.

B cTpykType nporpammbl yaeOHOTO Kypca «Anredpay AJiss OCHOBHOTO 00IIIEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIHbHO-METOANYECKUE JTMHUU:
«Uucnma ¥ BBMHCICHUS», «AnreOpandecKue BBIPOKCHHS», «YPaBHEHUS W
HepaBeHCTBa», «Dynkrumy. Kaxmas u3 3TuxX copepKaTeabHO-METOIUIECKUX
JUHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUCHUSI Kypca, B3aUMOJIEHCTBYS C
IPYTUMHU €ro JUHUSAMHA. B Xoae wu3ydeHHWs y4eOHOro Kypca OO0ydJaroIIuMCs
MIPUXOUTCS JIOTUYECKU PACCYKIaTh, MCIOIL30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ ATUM B mporpamMmy ydeOHOro Kypca «AmnreOpay» BKIIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeliax
MaTeMaTHYECKOro 00pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJCHUIO O0YYaIOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO  MaTeMaTH4eCKOoro  s3bika. CoaepkaTrelbHOH |
CTPYKTYPHOM OCOOECHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XaPAKTED.

Conepxanne nuHUM «Uucna ©  BBIYUCICHUS» CIY)KUT OCHOBOM st
JTANbHEHIIIET0 M3yYCHHUS] MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAFOIIMXCS
JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHS TOJIH30BAThCS aIrOPUTMaMHU, a
TaK)Ke TPHOOPETCHHUIO MPAKTHYSCKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
KU3HUA. Pa3BUTHE MOHSATHSA O YKCIICE HA YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUs
CBSI3aHO C PAIMOHAIBLHBIMU U WPPANMOHATIBLHBIMU YUCIAMH, (OPMUPOBAHUEM



MpEeACTaBIECHUN O AEHCTBUTEIHHOM YKCIIE. 3aBEPILICHHE OCBOCHUS YUCTOBOM JIMHUU
OTHECEHO K CpeiHEMY 00IeMy 00pa30BaHHIo.

Copnepkanue JByX anreOpanyecKux JIMHUN — « Are0pandecKue BhIpaKeHUsD»
U «YpaBHEHHs] U HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIINXCSA
MaTEMaTUYECKOro arrmapara, HeOOXOAMMOTro JUIsl PeIlleHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4yeOHBIH MaTepuall TPYHIUPYETCS BOKPYT PallOHAIBHBIX
BbIpaXKEHUI. Ajiredpa IEeMOHCTPUPYET 3HAYEHHE MAaTEMaTUKUA KakK si3bIKa JIIs
MOCTPOCHUS MAaTeMaTHYEeCKUX MoJIeNiel, ONHUCAHUsl TMPOIECCOB U  SBJICHUM
peanbHOTO MUpa. B 3a1aun oOydenus anredpe BXOAAT TaKKe AalibHENIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIJICHUS, HEOOXOJIMMOT0, B YACTHOCTH, JIJIsl OCBOCHUSI Kypca
nHDOpMATUKH, ¥  OBJAJCHWEC HaBBIKAMH  JEAYKTUBHBIX  PaCCYKICHUH.
[IpeoOpazoBanrie CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO BOOOPAKECHMUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Coneprkanve GyHKIIMOHAIBHO-TPAPUUYECKON JTMHUHU HAIIEJICHO Ha MOJIy4YeHUe
oOyJaronMMucs 3HaHUM O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENn
JUIS OTIMCAHUS M KCCIIEIOBAHUS Pa3HOOOPa3HBIX MPOIIECCOB U SBICHUI B IPUPOJIE U
oOwectBe. M3yueHne maTepuaia CHocOOCTBYET Pa3BUTHIO Y 00YYAIOIIUXCS YMEHHUS
UCIIOJIb30BaTh PpA3JIMYHBIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMAaTUKU —
CJIOBECHBIC, CHMBOJIMYECKHE, TrpaduyecKkue, BHOCUT BKJIaJ B (HOPMUPOBAHHE
MIPEACTABJICHUIA O POJTM MATEMATHKH B PA3BUTHH [IUBIIU3AITUN U KYJIbTYPHI.

CormacHo ydeOHOMY TMmaHy B 7—9 Kimaccax u3ydaeTcss y4eOHBIA Kypce
«Anrebpa», KOTOPBIM BKJIIOYAET CIICIYIONIUE OCHOBHBIE Pa3/eiibl COJEPIKAHMS:
«Uucna W BBIUUCICHUS», «AJreOpanyeckue BBIpXCHHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 gyaca B Heneno), B 8 kitacce — 102 yaca (3 yaca B Henenmo), B 9 kinacce
— 102 gaca (3 yaca B HEZIEIIIO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO]l OT OJHOW (OPMBI 3amHUCH
npobert k apyroiu. IloHATHEe panmMOHAIBLHOTO 4YHCHA, 3alliCh, CpPaBHECHHE,
yHOPSIOYUBAHUE  pAlMOHAIBHBIX uucel. ApudmeTnueckue JEUCTBUS C
palMOHAIBHBIMHA YMCIamMu. PerieHue 3aga4 U3 peaJibHOM MPAaKTHUKHA Ha 4acTH, Ha
TpoOH.

CreneHb C HaTypaJbHbIM IIOKAa3aTesieM: OINpeaeeHne, NpeoOpa3oBaHue
BBIPKECHHI HA OCHOBE OIPEAENICHUs, 3aluch 00apIMX uncel. [IponeHTsl, 3anuch
MPOLICHTOB B BUE ApoOH U poOU B BUAE MPOUEHTOB. Tpyu OCHOBHBIE 3aJa4d Ha
IPOLICHTHI, pELIEHUE 3a]]a4 U3 PEaJIbHON NPAKTUKU.

[IpumMeHEeHNE TPU3HAKOB  JEIMMOCTH, PA3JI0KEHHUE HA  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM  4YHClIe TMpsMas M oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJuiredOpanvecKue BbIPaKeHUs!

[lepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHHUS C ITepeMeHHOM. [lomycTumMblie
3Ha4YeHHUs NepeMeHHbIX. [IpencTaBienrne 3aBUCUMOCTH MEKy BETMYMHAMH B BHJIE
dopmynbsl. Beruucienus no popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUia NpeoOpa3oBaHUs CyMM H
IPOU3BE/ICHUH, TPaBUIIa PACKPHITHS CKOOOK M MPUBEIEHUS OJOOHBIX ClIaraeéMblX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHowiensl U MHOTOWIEHBI. CteneHb MHOrowieHa. CiioeHue, BhIUUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyIIbI COKPAIEHHOTO YMHOXKEHHUS: KBAIPaT CyMMBI
1 kBaapat pasHoctu. opMyna pa3HOCTH KBaaApaToB. Pa3nokeHne MHOTOUYJIEHOB Ha
MHOKHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBWIa NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JluHenHOe ypaBHEHME C OJHOW IIEPEMEHHOW, YMUCIO KOPHEW JMHEUHOTO
YPaBHEHUS, PELICHNUE JTUHEWHBIX YpaBHEHUN. COCTABIIEHUE YPABHEHHUI 10 YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € TIOMOIIBI YPABHEHHUM.

JIuneiiHOe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JIVHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHbIMU. PelieHue cucrtem ypaBHEHUU
CIIoco0OM MOACTaHOBKU. [IprMephl pereHnst TEKCTOBBIX 33]1a4 ¢ TTIOMOIIBIO CUCTEM
YPaBHEHUN.

DyHKUIMHA



Koopaunara Touku Ha npsMou. UucnoBele MPOMEXYTKH. PaccTossHrEe MEX Ty
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOYKH Ha KOOPAWHATHOM mockocTu. [Ipumepsl rpadukoB, 3aqaHHBIX HOpMyIaMu.
Yrenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonatue pynkumu. ['padux pynkumn.
CgoiictBa (ynkiui. JIunerinas pyukuus, e€ rpaduk. I'paduk dynkmuu y = [x|.
['padmyeckoe penieHue TMHEHHBIX YPAaBHEHUM U CUCTEM JTMHEHHBIX YPaBHEHUIA.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [loHarue o0 uHppalMOHATIBLHOM YHCIE.
Hecsatuunble TpUOIMHKEHUST HppalMOHANIbHBIX yrcesn. CBoWcTBa apu(pMETUYECKHUX
KBaJPATHBIX KOPHEN U UX MPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIYMCJIEHUSIM. J|eHCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LenpIM nokasaresneM u e€ coiictBa. CTaHIapTHas 3alyiCh YUCa.

AnreOpanyeckre BhIpaXeHUSIAJIredpandyeckue BbIPaKeHHUs

KBagpatHbIil TpEXUIIEH, Pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxxeHue, BbIUWTAHUE, YMHOXKECHHE, JEJEHUE anreOpandeckux ApoOe.
PannonanbHbie BRIpRXXEHHS U UX TPE0Opa3oBaHUE.

VYpaBHEHUs U HEpABEHCTBAY paBHEHMS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyiia KOpHEN KBaJIpaTHOTO ypaBHEeHuUsA. TeopeMa
Buera. Pemenne ypaBHEHHH, CBOISIIMXCSA K JIMHEWHBIM UM KBaJPATHBIM.
[Ipocreiimume qpoOHO-pallMOHANIbHBIE YPABHEHUS.

['padrueckas uHTEpHpeTalvs YPABHEHUM C IBYMsI IEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YPABHEHWM C JABYyMS IEpEMEHHbIMU. [IpuMepbl pelieHuss CHCTEM
HEJIMHEWHBIX YpPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpandyeckuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ 0HON NMEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. O61acTh onpeIeIeHUs 1 MHOKECTBO 3HAUCHUN (DYHKIIUU.
Crioco6bl 3aanus QyHKITHA.

I'padux pynkuuu. UYrenue cBoiicTB PyHKIMU 110 €€ rpaduxy. [Ipumepnr
rpadguKoB GYHKIIHMA, OTPAXKAIOIINUX PeaTbHbIC MPOIIECCHI.



OyHKIMK, OINMUCHIBAIOIIME TPSIMYI0O W OOpaTHYH MPONOPIHOHAIBHEIC
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHUE YPaBHEHNUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

PannonansHble yKMCla, UppallOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE 1poOH. MHOXKECTBO IEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUYHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
MEXKy MHO>KECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHOMN HPSIMOIA.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCEN, apudmeTuyecKkue ACUCTBHUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MUPA, IUTEIBHOCTh IPOLECCOB B
OKpY’KaroLIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEJIMYUHBI, TOYHOCTh NMpUOIKeHUs. OKpyTrieHue
yucen. [[puknika u oieHka pe3yJabTaToB BEIYUCICHUM.

YpaBHeHMs U HEPABECHCTBA

JluneliHoe ypaBHeHHE. PelieHue ypaBHEHHH, CBOMSIIMXCS K JIMHEHMHBIM.

KBagpatHoe ypaBHeHHe. Perienne ypaBHEHUMH, CBOIAIIMXCS K KBAJPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUM TPETbEd U YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PelnieHue TEKCTOBBIX 3aaad
anreOpanyecKkuM METOJIOM.

VYpaBHeHHe ¢ AByMs NMEepeMEHHBIMU U ero rpaduk. Pemenue cuctem nByx
JIMHENHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucTeM IByX YpaBHECHUM,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpanyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JTMHENHBIX HEPABEHCTB C OJAHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mnepeMeHHOM. KBaapaTHble HEpPAaBEHCTBA.
I'paduueckass wuHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMH.

OyHKIMnPYyHKUUHA

KBagparuunas ¢pynkuus, e€ rpaduk u cpoiictpa. [lapabona, KoopAUHATHI
BEPIIMHBI TapadoJIbl, 0Cb CHMMETPHUH MAapadOJIbL.

I'paduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3,y =Vx, y = |X| ,  ux
CBONCTBA.



HucnoBble  MoCieA0BATEIbHOCTUYUHCIOBBIE  MOCAEA0BATEIbHOCTH U
Nporpeccuu

[loHaTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue MOCIEA0BATEILHOCTH
peKyppeHTHOH dopMyIoit u GopMynoi N-ro dieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. Popmynbl N-ro 4ieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMbI IEPBBIX N UJICHOB.

N3o0pakeHne 4jiaeHOB apu(METHUYECKOH M TeOMETPUUYECKON Mporpeccuit
TOYKaMH HAa KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHUMUAJIBbHBIA POCT.
Cno>xHbI€ IPOLIEHTHI.



IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS MPOrpaMMbl y4yeOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLIJIOMY M HACTOSIIEMY POCCHUMCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUHMCKHUX
MAaTEMATUKOB M POCCHUMCKON MAaTeMaTUYECKOW IIKOJIBbI, K HCHOJIb30BAaHUIO ITUX
JOCTHKEHHUM B APYTUX HayKax U MPUKJIAJHbIX chepax;

2) rpasKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHNE:

TOTOBHOCTBIO K BBIMOJHEHUIO 005I3aHHOCTEN TpaXKAaHUHA U pealu3aluu €ro
MpaB, NPEICTABICHHUEM O MAaTEMATHUYECKHX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKHUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKHUM NPUMEHEHUEM JOCTHKCHHH HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AESITEIBHOCTU YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH >KM3HU Uil YCIEIIHOW mpodecCruoHanbHOU
NESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIBHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CHIOCOOHOCTBIO K SMOIMOHAJIbHOMY U  3CTETHUYECKOMY BOCHPUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIIEHUM, PacCyKIEHUH, YMEHUIO BHUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalUuel B JIE€ATEIIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOABI U
oOlecTBa, TMOHMMAaHMEM MaTeMaTHYeCKOM HayKh Kak cdepbl ueroBedecKou
NEATEIbHOCTH, JTANoOB €€ pa3BUTUSA W 3HAYUMOCTH U1 PAa3BUTHS LMBHUIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTHYECKOW KyJIbTYpPOHl KakK CpeICTBOM
MIO3HAHHS MHpa, OBJIAJCHHEM MPOCTEHIIMMH HAaBbIKAMHU HCCIEA0BATEIbCKOU
NEATENIbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpPOBaHHE KYJLTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHUS B HHTEPECaX CBOEIrO
3I0pOBbs, BEACHUS  3J0pOBOro  oOpa3a KU3HH  (3I0pOBOE  IIMTAaHUE,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryisipHas (Qundeckas
aKTUBHOCTB), COOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUM, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTalMEN Ha TPUMEHEHUE MAaTEMATUUYECKUX 3HAHUM ISl PEILICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTU OKPY’KaIOIIEH Cpejibl, MIIaHUPOBAHUS MOCTYIIKOB U OIICHKU
UX BO3MOJKHBIX MOCJIEJICTBUH JJI OKpPY>KaIOIIEH Cpelibl, 0CO3HAHUEM TT100aIbHOTO
XapaKkTepa SKOJOTMYECKUX MPOOJIEM U IyTEH UX pEUICHUS;

8) aganTanmusa K M3MEHSIIOIIMMCS YCJIOBHSAM COIUAJILHON W MPHPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYrUX JOJed, IpHOOpEeTaTh B COBMECTHOM NEATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(opMyIupOBaTh UJIEU, TOHATHUSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CUTYallMI0 KakK BBI30B, TPEOYIOUIMII KOHTpMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbIe PEIICHUs U JACHCTBUSA, (OPMYIUPOBATh W OILICHUBATh PUCKH U

MOCJIENICTBUS, (DOPMUPOBATH OIBIT.
METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE J1eliCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHATUWA, OTHOLICHUA MEXIy MOHATUSAMHU, (POpMYyIUpPOBATH
ONpENeNeHUs]  TMOHATUN, YCTAaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJlaccu(uKanuy, OCHOBAaHUSA JUIsi OOOOIIEHUS M CPABHEHMUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  NIPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpIUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHble U OOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKIACHUSIX,
npeiaraTb KpUTEPUH JJIs BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JieNaTh BBIBOJABI C MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHYECKIX YTBEPKICHUH (TIPSIMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE J0KAa3aTeIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTpauBaThb aAPryMEHTALMIO, IPHUBOJUTH
IPUMEPBI U KOHTPIPUMEPBI, 00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh CIoco0 penieHus: ydyeOHOM 3anayv (CpaBHHBATh HECKOJIBKO
BapUAaHTOB pEUIEHMs], BbBIOMpaTh Haubosee NOAXOMAMMA C Yy4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

WCITOJIB30BaTh BOTPOCHI KaK WCCIIENOBATCILCKHN MHCTPYMEHT ITO3HAHMS,
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
CaMOCTOSATENILHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHCE,

MPOBOJUTh TIO CAaMOCTOSATEIHLHO COCTaBICHHOMY TUIAHY HECIIOKHBINA
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;
CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJbTaTam
MPOBENEHHOTO HAOJIOICHNS, WCCISAOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXXHOE PA3BUTHUE MPOIIECCa, a TAKKE BBIJBUTATh
MIPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMpATh, aAHAJIM3UPOBATh, CHCTEMATH3UPOBATh M UHTEPIPETHPOBATH
UHGOPMAIIHIO PA3TMYHBIX BUAOB U (OPM MPEACTABICHUS;

BBIOMpATh (GOpMY TpEACTaBICHUS WHPOPMAMA € HWILTFOCTPUPOBATH
peliaemMble 3aladyd CXeMaMmH, JIuarpaMMamH, HWHOM Tpadukod U uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HMH(OpPMAIUK TIO KPUTEPHSIM, MPEII0KEHHBIM
YUUTEJIEM UIH CPOPMYIHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUA:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUHU C YCIIOBHAMUA
H OCJIsAIMHU O6IH€HI/I$I, SICHO, TOYHO, 'PaAMOTHO BbIPpa’XaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJbTaT;

e B X0JI¢ 00CYKJIEHUS 33aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOMCK
pelIeHus, COIOCTABIATh CBOM CYXKICHHMS C CYXICHUSAMU JPYrHX
YYaCTHUKOB JHayiora, oOHapyUBaTh Pa3JIMYME€ U CXOJCTBO MO3MIMH, B
KOpPEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMpPEACTABIATh  PE3yNbTaTbl  pENIEHUS  3aJadd,  SKCIEPUMEHTA,
UCCIIEZIOBAHUS, IPOEKTA, CAMOCTOSTEIBHO BBIOUPATh (pOPMAT BBICTYILICHHUS
c y4€TOM 3a7a4 IPE3EHTALNUN U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATh U MCIOJB30BATH IPEUMYILIECTBA KOMAHIHON U NHIUBUTyJIbBHON
paboThI MpHU pelICHUN YYeOHBIX MaTeMaTHYECKUX 3a/1aY;

e TMPUHUMATH L€ COBMECTHOM JAESITEIBHOCTH, TUIAHUPOBATH OPraHU3aLNI0
COBMECTHOI paboThl, pachpeneisTh BUIbl padOT, JA0roBapUBaThCH,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 00001IaTh MHEHUS HECKOIbKUX
JIIOJICH;

e YYAaCTBOBaTh B TIPYMNIOBBIX (QopMax paboTel (00CyxkaeHUsi, OOMEH
MHEHUSMH, MO3TOBBIE IUTYPMBI U IPYTHE), BBINOIHATH CBOIO YaCTh pabOThI
U KOODAMHUPOBATH CBOM [JEUCTBHUS C JPYTMMHU UIEHAMH KOMAaH/bI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIAJa B OOMIMHA MPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJTOPUTM pELIEHUs 3a1ayd (WId ero
4acTh), BBIOMpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh
BAapUAHTHI peUIEHUI ¢ y4ETOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

e BJAJETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpOLiecca U pe3yibTaTa
peuieHus: MaTeMaTUYeCKOM 3aauu;

e MpPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTB IIPY PEILIEHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIEHUBATH COOTBETCTBUE PE3YJIbTATA AEATEIbHOCTH MOCTABICHHOM 1IEJIH U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHHS WM HEAOCTH)KCHUS LIETH,
HaXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOYyYaIOMUNCS TOTYYUT CICAYIONINE
MIPEAMETHBIC PE3YJIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

BoInonHsTh, coyeTass yCTHbIE UM NUCBMEHHbIE TPHUEMBI, apuPMETUUYECKUE
JEUCTBUA C PAIIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3Ha4YeHUS YUCIOBBIX BBIPAKCHHUH, MPUMEHSATH Pa3HOOOpPa3HBIC
CIIOCOOBI M TIPUEMBI BBIUMCIICHUST 3HAYEHUN NPOOHBIX BBIPAKECHHM, COJIEPIKAIIIX
OOBIKHOBEHHBIE U JIECSITUYHBIC APOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMKMCH YUCET K APYyrod (mpeoOpa3oBhIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO IECSITHYHYIO TPOOB).

CpaBHUBATh U YIIOPSIIOYMBATH PaIllMOHAJIbHBIC YHCIIA.

OKpyrJsTh yncna.

BBITIOTHITE IPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCIICHHUM, OIICHKY 3HAYCHUI
YHUCJIOBBIX BBIpAXKEHUH. BBIMOMHATH JEHCTBUSA CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeIIMH.

[TpuMeHSATh IPU3HAKHU JACTUMOCTH, Pa3JI0KEHUE HA MHOKHUTEIN HATypaTbHBIX
YHUCEel.

PemaTe TpakTHKO-OPHEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHATBHOCTPIO BEJIMYMH, MPOIIEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PelIeHUs 3a7a4d ¢ YYETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanyecKkue BbIpaKeHUs

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOIIECCE OCBOCHUS yueOHOTO MaTepHaia.

Haxonuth 3HaueHUsT OYyKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrITTOTHATE peoOpa3oBaHus IIEIOT0 BRIPAKCHHUS B MHOTOWICH MTPUBEICHUEM
MOJ0OHBIX CJIaraéMbIX, PaCKpbITHEM CKOOOK.

BhITIONHAT, YMHOKEHHME OJIHOWJICHa Ha MHOTOWIEH W MHOTrouYJieHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcymiecTBISATh Pa3l0KEeHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOITIETO MHOYKHUTEIS, TPYIIITUPOBKH CIaraeMbIX, TPUMEHEHUS
dbopMyn COKpaEHHOTO YMHOKEHUS.

[TpumensaThs mpeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEIICHUST Pa3TUYHBIX 3a/1a4
13 MaTeMaTHKH, CMEXHBIX TPEIMETOB, U3 PEATBHON TPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypalbHBIMHM IOKAa3aTeNsIMHU st
npeoOpa3oBaHUsl BRIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemars yMHEMHBIE YpaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS IpaBuia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[TpumensTh rpaduyecKkre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map YHCEN, SBISIIOUIUMXCS PEHIEHHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOU MJIOCKOCTH Ipa@UK TMHEHHOTO YpaBHEHUS C ABYMsI
epeMEHHBIMH, MOJIb3YSICh TpaUKOM, TPUBOJAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpaguuecku.

CocraBnsaTh W pemaTh JIMHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEHWHBIX
YpaBHEHUH O YCIOBHIO 33J]a4H, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, UHTEPBAJbl, 3aUCHIBATh YHCIOBBIE IPOMEKYTKHU Ha
anreOpanyeckoMm si3bIKE.

OTMeuaTh B KOOPJWHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
cTpouTh rpaduku TuHEHHBIX GyHKIUA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIBIO (YHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHE, II€HA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAYECHHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalM3a WHOOpMaIuwy,
M3BJIEKATh U MHTEPIPETUPOBATh MH(POpMALMIO U3 TPadMKOB pEAIbHBIX POLIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oy4aromuics TMOJTYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTAThI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HaydalbHbIE MPEICTABICHUS O MHOMXECTBE JICHCTBUTEIIBHBIX
quceN JIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUUCIECHUN, N300pakaTh JACHCTBUTEIbHbBIC
4yyciia TOYKaMU Ha KOOPAUHATHOU IIPSMOU.

[IpumensaTe TOHATHE apU(METUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HUCIOJB3YS MPU HEOOXOIMMOCTH KaJbKYJSTOP, BBITTOJHSTH
mpeoOpa3oBaHus BBIPAKEHUM, COJEpKAIUX KBaJgpaTHbIE KOPHH, WCIOJb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOUIBIO JAECATUUYHBIX
npo0eii u creneneit yucna 10.



AsredpanyecKue BbIPaKeHU

[IpyuMeHATh TOHSTUE CTENEHM C 1EJIbIM [OKa3aTelieM, BBINOJHATh
peoOpa30BaHUsl BEIPAKEHUH, COJIEPKAILIUX CTENEHHU C LIEJIbIM MTOKa3aTeIeM.

BrBINMOTHATH TOXKIECTBEHHBIE MPeoOpa30BaHus palliOHAIBHBIX BRIPAKCHUN Ha
OCHOBE IIPaBUJI ACHCTBHUM HaJ MHOTOUYWICHAMHU U alreOpandecKUMH JAPOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUJIEH HA MHOKHUTEH.

[TpumensaTh mpeobpa3oBaHus BRIPAKCHHUM JIs PEIICHUS PA3INIHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHEWHBbIC, KBaJpaTHbIC YpaBHEHHS W pallMOHAIbHBIC YpaBHEHUS,
CBOJISIIIMECS K HUM, CHCTEMBI JIBYX YPaBHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTH MpOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHECHHH, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MPEACTaBICHUN (yCTaHABINBATh, UMEET
U ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
rnpouee).

ITepexoauTs OT clioBecHOM (HOPMYITHPOBKH 3a7a4u K €€ anredpandeckoit

MOJICIA C TIOMOIIBIO COCTAaBJICHUSI YpPaBHEHHMS WJIM CHCTEMBl YpaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB sl CPABHEHMUSI, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJHOM IMEPEeMEHHOM U UX CUCTEMBI, 1aBaTh rpa)uueCcKyro
WJUTIOCTPAII0 MHOYKECTBA PEILICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHrMaTh W KUCMOJIB30BaTh (PYHKIIMOHAIBHBIC TOHSATHUSA U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE O0003HAYCHUS), ONpENeATh 3HaUeHHWE (YHKIUHU II0 3HAYCHUIO
apryMeHTa, ONpeAeaTh CBoWCTBa (PyHKINH 10 e€ rpaduky.

Crtpoutb rpapuku 31eMeHTapHbIX PYHKIUN BUJA!

y=k/X,y = X2,y =x3,y = |X|, ¥ = VX, OIIHCBIBATH CBOMCTBA YHCIOBOH QYHKIIHH
o e€ rpaduky.

K xoniy oOyuenus B 9 KJjacce 0Oy4aromuics TMOJYYUT CIEAYIOIINE
MpeIMETHBIC PE3YIIbTATHI:

Yucia 1 BBIYUCIEHUS

CpaBHUBATH U YIIOPSAAOUYUBATH PAIIMOHATBHBIE U UPPALIMOHAJIbHBIC YUCIIA.

BrimonHaTe apudmeTnyeckue T1eHCTBUS ¢ paliiOHAIBHBIMHU YHCIIAMH, COYCTas
YCTHBIE U THUChbMEHHbIE MPUEMBI, BBINOJHSATH BBIUMCICHUS C UPpaAllMOHATBLHBIMU
YHCJIAMU.

HaxoauTh 3HaUY€HUS CTENEHEN C LIEJIBIMU MTOKA3aTEIISIMU U KOPHEU, BEIYUCIISITH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHCIIA, BBINOJHIATh MPUKUAKY pe3yJibTara
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

Pemats nuHeliHbIe ¥ KBaipaTHbIC YPABHEHUS, YPABHEHHSI, CBOSAIIUECS K HUM,
MpOCTENINE APOOHO-PALIMOHAIIBHBIE YPABHEHHS.

Pemate cucteMbl OBYX JIMHEWHBIX ypaBHEHUH C JBYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YpaBHEHUM, B KOTOPHIX OJHO YpaBHEHUE HE SIBISCTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHEHHMsI UJIM CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBouTh mpocTeiiive uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHuil (YyCTaHaBIUBAaTh, UMEET
JU ypaBHEHHE WJIM CUCTEMa YpPaBHEHUN pELICHUs, €CId MUMEET, TO CKOJbKO, U
rnpouee).

Pemarp sMHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaThb
pellleHre HEPaBEHCTB Ha YHCIIOBOM MPSMOM, 3alHMCHIBATh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemarb cucreMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pakaTh pELIEHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOM MPSAMOH, 3aIMCHIBATH PEIICHUE C TTOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUH PA3TUIHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBath (QyHKIIMM W3Y4EeHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKU

PAacIoJIOKEHUE HA KOOPIMHATHON TUTOCKOCTH rpadukoB pyHKIKH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, Y = [X|, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U n300pakaTh CXEMaTHYECKU TpadUKU KBAJAPATUUYHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKITUI 10 UX Tpaduxam.

Pacno3naBaTh KBaJpaTHuHy0 QYHKIUIO 110 (opMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBHOCTH U MPOTPecCUuu

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUU TIPU Pa3HbBIX
croco0ax 3aaHusl.

BbINONHATE  BBIUMCICHUS C  HKCIOJBb30BaHHEM (QopMya N-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrPeCCUil, CyMMbI IEPBBIX N UJICHOB.

N300pakath 4jeHbl IMOCJIEN0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemarp 3amaum, CBSi3aHHBIE C YWCIIOBBIMH TOCIEAOBATEIHHOCTSAMHU, B TOM
quCclie 337a4d U3 pealbHON KU3HH (C MCIIOJIb30BAaHUEM KaJbKYJISITOPa, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM nudpoBbIe
Ne i/ P Konrpouabnsie | IIpakrnyeckue (ubp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIUKCICHUS. ParnoHanbHEIC o5 1 Bbu6morexa [JOK
qyucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AnrebpanyecKkue BRIPOKCHHS 27 1 httos://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 Y paBHCHHS U HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
4 K . @ 24 1
OOPAMHATS! 11 rpagpuKi. DymHKIH https://m.edsoo.ru/7f415b90
bu6mmoteka [IOK
II 1
> OBTOpeHHE ¥ 0000meRHe 6 https://m.edso00.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 102 5 0

[TPO'PAMME
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8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoabnubie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
bu6mmorexa [IOK
1 Uwucna u Berancienus. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTENneHsb C 1eIbIM 7 bubmuoreka [JOK
[IOKa3aTeemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuorexa [IOK
4 15 1
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHcTBa. KBanparHbie 15 1 bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CHCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
) .
8 YHKUHH. OCHOBHBIE OHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) | 9
yukuuH. qucnossie gyniumm https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHHE  0bobmeHHe https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I1O
i 102 ) 0

[TPO'PAMME
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9 KVIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnubie | Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Yucna u Beluncienus. JleiicTBUTenbHbIE 9 bubmuoreka [JOK
yucna https://m.edso00.ru/7f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnnoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bubmnoreka [IOK
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bub6mnoreka [IOK
1 1
> OyHruim 6 https://m.eds00.ru/7f419d08
bu6nmoreka [JOK
6 Uucnoble NOCneq0BaTENIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 18 1 bu6nmoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

Marematuka. Anredpa: 7-i1 kjacc: 0a30BbIM YPOBEHb: YUEOHUK, 7
kiacc/ MaxkaperaeB FO.H., Munarok H.I'., Hemkos K.W. u npyrue; noa
pen. Tensikoekoro C.A., AkumoHnepHoe ooiiectBo «31aTenbeTBo
«IIpocseuieHue

Marematuka. Anrebpa: 8-i kiacc: 0a30BbIM YPOBEHb: YU€OHUK, 8
kiacc/ MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; noa
pen. Tensikockoro C.A., AkunonepHoe o601iecTBo «M31aTenbcTBo
«IIpocseuieHue

Marematuka. Anre6pa: 9-i kiacc: 6a30BbIM YPOBEHb: YU4eOHUK, 9
kiacc/ Makaperues FO.H., Munatox H.I'., Hemikos K.W. u npyrue; non
pen. Tensikockoro C.A., AkunonepHoe 001iecTBo «31aTenbcTBo

«IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Toypounslie pa3zpaboTku 1Mo anredpe. 7 Kiacc : mocooue s

yuurens / A.H. Pypykun. — 7-e u3a., 9. — 1 ¢aiin pdf : 351 ¢c. —

- DJIEeKTPOHHBIE MPUIIOKEHUS K yueOHUKaM (Ha caiiTe u3laTeabcTBa). 7, 8

kiaccsl. ABTopbl: MakapeiueB FO.H., Munnrok H.I'., Hemkos K.U., CyBopoBa

C.b./ Ilox pen. Tensikockoro C.A.

- Paboune terpamu. 7, 8, 9 xmaccel. ABtopel: Munarok H.I'., [llneikoBa U.C.



- Jlupaktnyeckue Mmatepuansl. 7, 8, 9 kiaccel. ABTophl: 3BaBuu JI.U.,
Kysnenona JI.B., CyBopoa C.b. (7 knacc); Koxos B.W., Makapsrues FO.H.,
Munmiok H.I'. (8 kiacc); Makaperues FO.H., Munatok H.I'., Kpaitaesa JL.b. (9
KJIacc).

Tematuueckue tectol. 7, 8, 9 knaccel. ABTopsl: Jyanuusid O. I1., Kponrays
B.JL

MeTtoaudeckue pekomeHaanuu. 7, 8 kiaaccbl. ABTopsl: Munatok H.I'.,
[IneikoBa M.C. Mocksa : BAKO, 2021

Co6opuuk OI'D 2023 36 BapuanToB noa penakiuei U.B. Amenko-M.:

OK3AMEH, 2023

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://edsoo.ru/mr-matematika/

http://fipi.ru/
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