MUHHCTEPCTBO MPOCBEIIEHWS POCCHUMCKON ®EJEPAIIAN

MyHHaIanaIbH0e Ka3énnoe 00meo0dpasopaTe/bHOE YIPEHACHHE

«OpioBeKas 0CHOBHAs 001e00pa3oBaTe/IbHAsH MKOJI2»

PACCMOTPEHO LAY '-‘;; i YTBEPXIEHO

Ha I1e/1arOrHIECKO! CTE | - N

Iporokon Ne A4




INOACHUTEJIBHAS 3AIINCKA

Anre0Opa sBISE€TCS OJHUM W3 OMOPHBIX KypPCOB OCHOBHOTO OOIIETO 0Opa3oBaHUS:
OHa oO0ecleynMBaeT M3y4YE€HHE APYIMX AHUCLUIUIMH, KaK €CTECTBEHHO-HAyYyHOIo, TaK W
I'YMaHUTApPHOTO LIMKIIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOJOJKEHUsT 00pa3oBaHus U B
MOBCEAHEBHON JKM3HU. Pa3Butue y OOydYarOmMXCSd HAYYHBIX MPEACTABICHHA O
MPOUCXOXKJICHUN W CYIIHOCTH aire0pamueckux aOCTpakiui, Crocode OTpaKeHUs
MaTeMaTU4YECKOW HAyKOW SBJIEHUNW M TIPOIIECCOB B TMPHUPOJIE M OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJIETUPOBAHMS B HAYYHOM MO3HAHWUU M B MPAKTHUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAYECTB MBIIUICHHS, HEOOXOIUMBIX [IJIs
ajanrtaui B coBpeMeHHOM IudpoBoM obmectBe. M3yuenune anredpbl obOecriednBacT
pa3BUTHE YMEHMsS HaOII0AaTh, CpPAaBHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTA  MBILIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHU
JNEUCTBUSIT M BBIBOABI, (OpPMYIUpOBaTh yTBepxkaeHus. OcBoeHHe Kypca ainreopbl
o0ecreynuBaeT pa3BUTHE JIOTMYECKOIO MBIIUICHHS OOYyYarOUIMXCs: OHU HCIOJIb3YIOT
NEAYKTHUBHbIE M HMHIYKTHBHBIE pacCyXIeHus, O0O0OOIleHHe U KOHKPETH3aLHUIO,
abctparupoBanue U anajioruto. O0ydeHue anreOpe mpearnojaraeT 3Ha4YUTENbHBIA 00BEM
CaMOCTOSTEIIbHOM JAESITETbHOCTH OOYYaIoUIUXCsl, MOTOMY CAaMOCTOSITEIbHOE pELICHHE
3a/1ay SBJSAETCS pean3alieil 1eaTeIbHOCTHOTO IPUHIIMIA 00yUYEHUS.

B crpykrype mnporpammbl yueOHOTO Kypca «Anredpa» Hjis OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEpPKaTeIbHO-METOANYEeCKUe TMHUU: «Yucia
U BBIYUCIICHUS», «ANTeOpandecKkre BBIPAKCHUS», «YPaBHEHUS W HEPABEHCTBAY,
«Dynkuuny. Kaxnas w3 3TUX coaepkKaTelbHO-METOAMYECKUX JIMHUI pa3BUBAaeTCs Ha
NPOTSDKEHUU TPEX JIET M3YYEHMsI Kypca, B3aUMOJEUCTBYS C APYTMMHU €ro JUHUSIMH. B
XOJIe¢ M3Yy4YeHUs y4eOHOro Kypca OOydaromMMCs MPUXOAUTCS JOTUYECKU PaACCYKIATh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SA3bIK. B CBSI3M € 3TUM B mporpaMMy y4eOHOIo
Kypca «Anredpa» BKJIIOUEHbI HEKOTOPbIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX
OCHOBHBIX pa3zJielax MaTeMaTHYeCKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJICHHUIO
O0y4YalIUMHCS OCHOB YHHMBEPCAJTBHOTO MaTeMaTH4ecKoro si3bika. Comep aTelnbHOU U
CTPYKTYpHOW  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Aunrebpa»  SBISETCS  €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUKM «YUucna M BBIUKUCICHHS» CIIY)KUT OCHOBOW IJIs NAJIbHEHMIIIETO
U3YYEHUsT MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Y OOYYaIOLIUXCS JIOTUYECKOTO
MBIILJIEHUS, (OPMUPOBAHUIO YMEHHS  IOJIb30BAaThCA  QJIFOPUTMaMH, a  TaKKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TOBCEAHEBHON KU3HMU.
Pa3BuTue MOHATHA O YHUCJIE HAa YpPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHHs CBS3aHO C
paIMOHAILHBIMU W UPPAlMOHATBHBIMH YWCIaMU, (OPMHPOBAHUEM TMPEACTABICHUN O
JIEUCTBUTEIILHOM YHCJIE. 3aBEPIIEHNE OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K CPEIHEMY
o01ieMy 00pa3oBaHUIO.

Copepxxanue NIByX anreOpanyecKux JMHUUA — «Asredpanueckue BBIPAKEHHUS» U
«YpaBHEHHsI M HEpPAaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOy4arolmuxcs
MaTeMaTUYECKOTo ammapaTra, He0OXOIUMOTO ISl PEIICHHS 3a/1a4 MaTeMaTUKH, CMEKHBIX



NpEeAMETOB U NPAKTHUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOro OOIIEro
oOpa3oBaHus Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHUM.
Anrebpa JAEMOHCTpPUpPYET 3HAaye€HHE MaTeMaTHMKW KakK s3blKa JUIS  ITOCTPOCHHS
MAaTEMATUYECKUX MOJIEJIEN, OMUCAHUS TIPOLECCOB U SIBIIEHUM pealibHOro Mupa. B 3amaum
oOydeHus: anredpe BXOMST TakKe JajbHelllee pa3BUTUE AITOPUTMUYECKOTO MBIILJICHUS,
HEOOXOJUMOIro, B YACTHOCTH, [IJII OCBOCHHMS Kypca HWH(OPMATUKH, W OBJIAJCHUE
HaBbIKAMU  JICAYKTUBHBIX  paccyxknaeHuir. IlpeoOpa3zoBaHne CHUMBOJIBHBIX  (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHISCCKOMY TBOPUYECTBY.

Conepxanve (QyHKIIMOHATBHO-Tpauueckoi JIMHUM HAIEICHO Ha TMONyYeHUE
OOydJaromMUMHCsT 3HAHUM O (YHKIMAX KaK BaKHEHMIIEH MaTeMaTHYeCKOM MOJENU IS
ONMHMCAHUS W WCCJIEAOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B TMPUPOAE H
obmecTBe. M3yueHune Marepuana CHOCOOCTBYET PAa3BUTHIO Yy OOYyYaroOUIUXCsl yMEHUS
WCIIO0JIb30BaTh PA3JIMYHbIC BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CIIOBECHBIE,
CUMBOJIMYECKHE, rpaduueckrue, BHOCUT BKJIaJ B (hOPMUPOBAHUE MPEACTABICHUA O POJIH
MaTEMaTUKU B PA3BUTUM IIUBUIU3AIUUA U KYIbTYPHI.

CornacHo yueObHOMY TuTaHy B 7-9 Kiaccax u3ydaercs y4eOHbBIA Kypce «Aunredpay,
KOTOPBIM  BKJIIOYAET CJEAYIONIME OCHOBHBIC pasienbl coaepxkanus: «Yucna wu
BBIYUCIICHUS», «AnreOpandeckue BBIpaKEHUA», «YPaBHEHHS U  HEPaBEHCTBAY,
«DyHKIHWY.

Ha uzyuenue yuebnoro kypca «Anredpa» orBoaurcsa 306 gacos: B 7 kimacce — 102
yaca (3 gaca B Heaeno), B 8 kinacce — 102 yaca (3 gaca B Heaemo), B 9 knacce — 102 gaca
(3 yaca B HezemO).



COJEPXXAHME OBYYEHUA
7 KIIACC

Yuciia v BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEXO0J OT OJHON (OpMBI 3amUcH APoOEed K
npyroi. IloHATHE panMOHAIBPHOIO YMWCIA, 3alHCh, CPABHEHUE, YHOPSIAOYMBAHUE
palMOHANbHBIX 4YHUCeNl. ApupMeTHuecKue JeHCTBUS C palUOHAJIbHBIMU YHCJIAMU.
Pemenue 3ama4 u3 peanbHOI MPaKTUKKA HA YaCTH, HA IPOOH.

CremneHb ¢ HAaTypaJbHBIM IOKa3aTelIeM: OIpeAelieHHe, NMpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIpEJENeHUs], 3anich OONbIIMX yucen. [IpoleHThl, 3anuch MPOIEHTOB B BUIE
podu U 1podu B BUAE MPOLEHTOB. Tpu OCHOBHBIE 33aUu Ha MPOLEHTHI, pEIICHUE 3a/1a4
Y3 pEaIbHOU MMPAKTUKHU.

[IprMeHeHne NPU3HAKOB JIETMMOCTH, PA3JIOKEHNE Ha MHOKUTENIN HATYPAJIbHBIX YUCEL.
PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpsAMast U oOpaTHas MPONOPLHUOHAIBHOCTH.
AnredpanvecKkue BbIPaKeHUs

IlepeMeHHbIE, YKMCIOBOE 3HAYEHUE BBIPAKECHMS C NEPEMEHHOMW. JOIyCTMMBbIE 3HAYECHHS
nepeMeHHbIX. [IpencTaBieHre 3aBUCMMOCTH MEXIY BEIUYMHAMU B BHIE (HOPMYIIBL
Bbruncnenust no ¢opmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAXKEHHM, TOXIECTBEHHO
paBHbIE BBIPAKEHUS, IMpaBWia MpeoOpa3oBaHUs CyMM M NPOU3BEIEHUM, NpaBuia
PacKpBITHs CKOOOK U MPUBEAEHUS MTOJAOOHBIX ClIaraeMblX.

CBOIICTBA CTENIEHU C HATYPAIBbHBIM ITOKA3ATEIIEM.

OpnHounensl 1 MHOrouieHsl. CteneHp MHOrowieHa. CloeHue, BBIYUTaHUE, YMHOXKEHUE
MHOIO4JI€HOB. DPOpMyJIbI COKpPAlIEHHOIO YMHOXEHHs: KBaJApaT CYMMBbI U KBajpar
pazHoctH. DopMya pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOrOWIEHOB HA MHOKUTEIH.
YpaBHeHUs ¥ HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUs, MpaBUjIa MPeoOpa3oBaHUsl ypaBHEHUS, PAaBHOCUIbHOCTh
YPAaBHEHHM.

JluneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YUCIO KOPHEH JIMHEMHOIO YpaBHEHWS,
pelieHre JTMHENHBIX ypaBHEHUN. COCTaBIIEHHE YPABHEHUN IO YCIOBUIO 3a1a4uu. Pemenue
TEKCTOBBIX 3aJ1a4 C IOMOILBIO YPaBHEHHU.

JluneiiHoe ypaBHEHHE C JBYMs MepeMeHHbIMU U ero rpaduk. Cuctema ABYX JTUHEHHBIX
ypaBHEHUN C JByMs I[I€pEeMEHHbIMU. PemeHue cucTteM YypaBHEHUH CIOCOOOM
IOJICTaHOBKU. [IprMepsl penieHus TEKCTOBBIX 3a/1a4 ¢ IOMOLIBIO CUCTEM YPABHEHUM.
DyHKUUHA

Koopaunata Toukm Ha npsamou. UucnoBele NpOMEKYTKH. PaccrosHme Mexay AByms
TOYKAaMH KOOPJAWHATHOU MPSMOM.

ITpsimoyronbHas cuctema koopauHaT, ocu Oxu Oy. AbGcumcca M OpAMHaTa TOYKM Ha
KOOpJAWHATHOM TutockocTu. [lpumepsl rpadukoB, 3amaHHbiXx Gopmynamu. YUrteHue
rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue dynkuuu. I'padux ¢ynknuu. CpoiicTBa
¢bynkuuii. Juneinas ¢yakus, e€ rpaduk. ['padux ynkuum y = |X|. [paduueckoe
pelLIeHNE JIMHEWHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KIIACC



Yucia 1 BBIYMCICHUSA

KBagpatueiii kopenb u3 uwucna. [lonstue 00 wuppaumoHanbHOM uwucie. JlecsiTUUHbIE
npUOIMKEHUST UPPALMOHATIbHBIX YKcesl. CBOMCTBA apu(METHUECKUX KBAJIPATHBIX KOpHEH
U UX NPUMEHEHHE K MpeoOpa3OBaHUIO YHCIOBBIX BBIPAXKEHUM U BBIYMCICHUSIM.
JlercTBUTENIbHBIC YHCIIA.

Crenens ¢ 1enbIM nokasarenem u €€ ceorcra. CTaHIapTHAs 3alUCh YHCIIA.
AuredpanyecKkue BbIPaKeHUs!

KBazpaTHbIi TPEXUIIEH, PA3JI0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOKUTEIIH.
Anrebpanyeckass Apodb. OCHOBHOE CBOWCTBO anreOpamdeckord apoou. ClroxeHue,
BBIYMTAHHE, YMHOXKEHHE, JIeTIeHHe alireOpanyeckux Apooeil. ParmonanbHble BhIpakeHUs U
UX MpeoOpa3oBaHuUe.

YpaBHeHUA U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyia KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMIA, CBOASIIMXCS K JIMHEWHBIM M KBajJpaTHbIM. [Ipocreiimiue apoOHO-
palMOHAJIbHbBIE YPABHEHUS.

['padmueckas uHTEpHpETALUsl YPAaBHEHUN C JIBYMS NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPAaBHEHHU € IBYyMS NEPEMEHHBIMHU. [[puMepsl permeHns CucTeM HEITMHEVHBIX YPaBHEHUN
C ABYMS IIEPEMEHHBIMU.

Perenue TeKCTOBBIX 3a/1a4 aNredOpanyeckum CrocoooM.

UucnoBble HEpaBeHCTBA W HMX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NepeMeHHOU. CHcTeMsl
JIMHEWHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DyHKUUHA

[Tonstne dpynkmuu. O61acTh ONpeaeNeHrs U MHOXKECTBO 3HaueHnd GyHKIUU. CriocoOb!
3aaHusl QYHKIUH.

I'padux ynkumun. Urtenue cpoiicTB (yHkiuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIMM, OTpa)arolMX peajbHble MPOLECCHI.

@DyHKIUY, ONHUCHIBAIOIINE NPSIMYI0 U OOPATHYIO NPONOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. OyHkupn Y = X2, Y = X3, y = VX, Y=|X|. ['padudeckoe peurenne ypaBHeHHI 1
CUCTEM YPaBHECHUM.

9 KUIIACC

Yuciia 1 BBIYUCTCHUS

PanyonanbHble 4ncia, UPPALMOHATIBHBIE YUCIIA, KOHEUYHbIE U OECKOHEUHbIE JECATUUYHbIE
IpoOou. MHOXKECTBO NEUCTBUTENbHBIX YUCEN, JEHCTBUTEIbHBIE YUCIA KaK OCCKOHEUYHbIE
JeCSITUYHBlE IpoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM
JICICTBUTEIIBHBIX YHCE U KOOPJAUHATHOU MPSIMOM.

CpaBHEHHE NEUCTBUTENBHBIX YHUCEN, apU(PMETUUYECKUE NEUCTBHS C JIEUCTBUTEIbHBIMU
YUCIIAMHU.



Pasmepsl 0OBEKTOB OKpY)KAIOIIEro MHpa, JIUTEILHOCTh MPOLECCOB B OKPYXKAIOLIEM
MHpE.

[IpubnumxéHHOoe 3HAYEHHE BEJIIMYMHBI, TOYHOCTb MpuOIMmKeHus. OKpyriieHue YHcell.
IIpukniKa 1 OLEHKA PEe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHoe ypaBHEHME. Penienue ypaBHEHHM, CBOASIIMXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOISAIIMXCA K  KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. llpumepsl pelieHuss ypaBHEHHW TPETbed W YETBEPTOM
CTEIICHEN PA3JIOKECHUEM HAa MHOYKHUTEIH.

Pemenue  apoOHO-palMOHAIBHBIX  ypaBHEHHMH.  PelieHwe  TEKCTOBBIX  3ajaad
anredpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU M ero rpaduk. PemeHune cucteM NIBYX JMHEHHBIX
YPaBHEHMU C IBYMsI IIEPEMEHHBIMU. PellieHre CucTeM ABYyX YpaBHEHUM, OJHO U3 KOTOPBIX
JUHEHOe, a Jpyroe — BTOpOM cTeneHu. I['paduyeckas HHTEpIHpETALUS CUCTEMBI
YPaBHEHUM C IBYMs [IEPEMEHHBIMU.

Penienne TeKCTOBBIX 3aj1ad alredpandeckum crocoOoMm.

YucioBsle HEPABEHCTBA U UX CBOMCTBA.

PeuieHue JNMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelleHue CUCTeM JIMHENHBIX
HEpPaBEHCTB C OJIHOM mnepemeHHoWM. KBanpaTHeie HepaBeHcTBa. ['paduueckas
MHTEpIIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKUUHT

KBagparuunas ¢ynkuus, e€ rpaduxk u cpoiictBa. [lapaGona, KoopAuHATBI BEPIIMHBI
napabosibl, 0Cb CHMMETPHUHU MapadoJIbI.

I'paduku byskumit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| u ux cBoiictaa.
Yucii0BbIe OCTEA0BATEIbHOCTH M NIPOrPEeCCHH

[ToHsiTHE YUCTIOBOM IMOCIEI0BATEILHOCTH. 3a/laHue MOCIEA0BATEIbHOCTU PEKYPPEHTHOM
dbopmynoit u popmynoit N-ro uieHa.

Apudmernueckass W reomerpuueckas — mporpeccur.  @DopMmynsl  N-TO  4ieHa
apuPMETUIECKON U TeOMETPUYECKON MTPOrPECCHi, CYMMBI MEPBBIX NUJICHOB.
N300pakeHne 4YieHOB apu(PMETHUECKOM U TeOMETPUYECKOW MPOrpeccuil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIUATBHBIA POCT. CII0KHBIE ITPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHUS MporpaMMbl y4yeOHOro Kypca «Aaredpar
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECA K MPOUUIOMY W HACTOSIIEMY POCCUHCKOM MaTE€MaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUAM POCCHMCKMX MATEMATHUKOB U POCCUMCKOHN
MAaTEMaTHUYECKOM MIKOJIbI, K HCMOJIb30BAHUIO 3TUX JOCTMXKEHUN B JAPYIrMX HayKax M
NPUKIIAIHBIX cepax;

2) rpaskIaHCKOE M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIMOJTHEHUIO OO0S3aHHOCTEW TpakJIaHWMHA W pealu3aluu ero Impas,
MPEICTABICHUEM O MaTEMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD,
SBIICHUM, TPOLEAYp TpaKIaHCKOro oOmiecTBa (HampuMmep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO OTHYECKHUX TMPOOJEeM, CBS3aHHBIX C TPAKTUYECKUM
MPUMEHECHUEM JOCTMKEHUM HAyKH, OCO3HAHUEM BaXHOCTH MOPAIbHO-ITUYECKUX
MIPUHLUIIOB B AESATEIbHOCTU YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHWH MNPAKTUYECKUX 3aJa4 MaTeMaTU4YECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEeMaTUYECKOro 00pa3oBaHUs Ha MPOTSIKEHUN
BCEM KM3HM ISl yCHEemHOW mpodeCCUOHATbHOW JICSITENBbHOCTH W Pa3BUTHEM
HEOOXOUMBIX YMEHUN, OCO3HAHHBIM BBIOOPDOM U TOCTPOCHHEM WHIWBHUIYyaIbHOU
TPAaeKTOpUHM OOPA30BaHUS U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HWHTEPECOB H
OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBHIO K HMOIIMOHATLHOMY M JCTETHYECKOMY BOCIPHUATUIO MaTEMaTUYECKUX
OOBEKTOB, 3aJad, pEIMIEHUH, PACCYXKACHUH, YMEHHUIO BHUACTh MaTEeMAaTHYECKHUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTAIluEN B JEATEILHOCTU Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl YENIOBEKA, MPUPOJABI M OOIIECTBA, MOHUMaHUEM
MaTeMaTU4YECKOM HayKu Kak cepbl YeTOBEUECKOUN NESITEIbHOCTH, ITANOB €€ pa3BUTUS U
3HQUMMOCTH IS Pa3BUTUS LMBWIM3ALMHU, OBJIAJACHUEM S3bIKOM MaTEMaTUKU U
MAaTEMaTHYECKONU KYJIbTYPOU KaK CPEICTBOM ITO3HAHUSI MUPA, OBJIAJIEHUEM MPOCTENIINMU
HaBBIKAMU HCCIIEIOBATEIbCKON €SI TEIbHOCTH;

6) ¢usuyeckoe Bocnutanue, GopMHpPOBaAHHME  KYJbTYPbl  30POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO IIPUMEHSATh MAaTEMATUYECKUE 3HAHWS B MHTEpPECax CBOETO 3J10POBb4,
BEJICHUS 370pOBOro oOpasza JKU3HU (30pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM
3aHATUN U OTJAbIXA, peryispHasi pu3ndeckas akTUBHOCTH), COOPMUPOBAHHOCTHIO HABBIKA
peduiekcuu, TpU3HAHUEM CBOETO MPpaBa Ha OMMOKY M TAKOTO XKe MpaBa JAPYroro 4eoBeKa;



7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMEN HAa MPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUM NJis pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKPY’KAIOIIEH Cpeibl, IUNIAHUPOBAHUSA MOCTYIKOB U OLEHKUA MX BO3MOXKHBIX
MOCIIEICTBUNA  JUIsI  OKPY)KAIOIIEH Cpeabl, OCO3HAaHUEM TJO00ATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEN UX PEIICHUS;

8) amanTanusa K U3MEHAIOIMMCS YCJIOBHIM COUMAIBLHON U IPUPOAHOM Cpeabl:
TOTOBHOCTBIO K JIEVCTBUSAM B YCIIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUUECKYIO AEATEIBHOCTh, B TOM YHUCJIE YMEHHE YUYUTHCH Y
IpYTUX JIOJEH, TMPUOOpEeTaTh B COBMECTHOW JACATEIHHOCTA HOBBIC 3HAHUS, HABBIKA U
KOMIIETCHIIMU U3 OIbITA JPYTHX;

HE00XOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (HOPMYyIUPOBATH UJIEH,
MOHSTHS, TUIOTE3bl 00 OOBEKTAaX M SBJICHUSX, B TOM YHCII€ paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS U
neicTBrs, HOpMYyITUPOBATh U OIEHWBATH PUCKH U TTOCIEICTBYS, (POPMUPOBATH OTIBIT.
METAIIPEJMETHBIE PE3YJIbTATDBI

ITo3naBaTe/ibHbIC YHUBEPCATbHBIC YUeOHbIC AeliCTBUS

ba3oBblesiornueckueeicTBus:

e BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
MOHSATHUM, OTHOIICHHH MEXIY IOHATHAMH, (OPMYJIHPOBATH OIPEACICHUS TIOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiAcCU(DHUKAIIMK, OCHOBAHUS JIJIsi 0OOOIICHUS U
CpaBHEHUsI, KpUTEPUH TTPOBOAUMOTO aHAIN3A;

e BOCIIPUHUMATh, (POPMYIUpPOBaTh M MPEOOPA30OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHIIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIHE, YCIOBHBIC,

e BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeuUrs B (akTax,
JAHHBIX, HAOJMIOJCHUSAX W YTBEPXKACHUAX, TNpeaIaratb KPUTEPUH JUISI BBISIBICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPECHUHIA;

e ICTIATh BBIBOJIBI C KCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYECHUM, YMO3AKITIOUEHHUH 110 aHAJIOTUY;

e pa30upaTh J0KA3aTEeIbCTBA MATEMATHYECKUX YTBEPXKIACHUHN (MPSIMbIE U OT MPOTUBHOTO),
MPOBOJUTH CaMOCTOSITEILHO HECIIOKHBIE JIOKA3aTeIbCTBA MAaTEeMaTHYECKUX (DAKTOB,
BBICTpanMBaTh APTyYMEHTAIIMIO, MPHUBOJWTH NMPUMEPHl M KOHTPIPHMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOUpaTh crnoco0 pelieHuss y4dyeOHOM 3anauu (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BeIOMpaTh HamOoJiee MOAXOAANTUN ¢ YUETOM CaMOCTOSATEIHHO BBIICICHHBIX
KPUTEPUEB).

Bba3oBblenccienoBare/ibCKue1eiCcTBUSA

¢ ICTIOJIB30BaTh ~ BOMNPOCHI ~ KaK  HCCIAEAOBATEIbCKUM  MHCTPYMEHT  TTO3HaHWUS,
dhopMyIHpOBaTh BOMPOCH], (UKCHUPYIOIIHE MPOTHBOPEUHE, MPOOIEMY, CaAMOCTOSTEIBHO



yCTaHABIMBAaTh HCKOMOE W JIaHHOE, (POpMHUPOBATH TUMOTE3y, ApPTyMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

¢ IPOBOJIUTh TI0 CAMOCTOSITEJILHO COCTaBJICHHOMY IUTaHY HECJIOXKHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAaHUE IO YCTAHOBIEHUIO OCOOCHHOCTEW MAaTeMaTHUYeCKOro 00ObheKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

e CAMOCTOSITENBHO (POPMYJIHPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOJIOICHNSI, WCCIEAOBAHMS, OILEHMBATH JOCTOBEPHOCTh TMOJIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOIIIEHUII;

e IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEOIOKEHUS O
€ro Pa3BUTHUU B HOBBIX YCJIIOBUSIX.

PabGora ¢ undopmaumeii:

e BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAIINH, JTAaHHBIX, HEOOXOIUMBIX JIJIS
pelieHus 3a1auu;

e BEIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IUYHbBIX BUAOB U (POPM IpEICTaBIICHNUS,

« BEIOUpaTh (opMy MpeAcTaBieHUs] UHOOpPMAIMK M WUIIOCTPUPOBAThH PEIllaeMble 3aJ1a4u
CXeMaMH, TuarpaMMamMu, HHOU TpauKoil 1 nX KOMOWHAIIUSMH,

e OLICHUBATh HAJEKHOCTh MHMOPMALMK TI0 KPUTEPUSIM, MPEIJIOKEHHBIM YUYUTEIEM WIH
c(OpMYIMPOBAHHBIM CAMOCTOSITENLHO.
KoMMmyHuKkaTUBHBIEYHHBeEpPCAIbHbIey4eOHblIe1eiiCTBUS

e BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCJIOBUSIMU W IEIISIMU
OOIIIEHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOI TOYKY 3pEHHUS B YCTHBIX H
MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO XOAY PEHICHUsS 3a/ladyd, KOMMEHTHpPOBATH
IIOJIYYEHHBIN PE3YNbTAaT;

eB XO/I€ OOCYXKJIEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAa€MOM TEMbI, TPOOJIEMBI,
periaeMoi 3ajiaud, BBICKA3bIBATh WJICH, HAIICJICHHBbIE HA MOWCK PEIICHHS, COMOCTABIISThH
CBOM CYKJICHHSI C CY>KJIEHUSIMU JAPYTUX YUYaCTHUKOB JUAora, OOHapyXKUBaTh pa3inuuue u
CXOACTBO TIO3WIMK, B KOpPpeKTHOW ¢opme (GopMynmupoBaTh pa3HOTIACUS, CBOU
BO3PAKCHUS;

e IPEJICTABIIATh PE3YJbTAThl PEUICHUs 3aJa4yH, SKCIIEPUMEHTA, HCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITEJILHO BBIOMPATh (OpMAT BBICTYIUICHHS C Y4€TOM 3a7ad MPE3CHTAlUU U
0COOEHHOCTE ayIUTOPHUH;

e IOHUMATh W UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYaJIbHONU pabOTHI NpH
peleHnH y4eOHbIX MaTeMaTHUEeCKUX 3a/1ay;

e IPUHUMAThH II€JIb COBMECTHOW JIE€ATEIbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacupenessaTh BUIAbI padOT, TOrOBapUBATHCS, OOCYXKIATh MNPOLECC U PE3YIbTAT
paboThl, 00001IaTh MHEHUS! HECKOIBKHX JHOJEH;

e Y4aCTBOBATh B IPYMIMOBBIX opMax paboThl (0OCYKIEHUsI, OOMEH MHEHHUSMU, MO3TOBbIE
MITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacTh PaOOThI M KOOPJIUHUPOBATH CBOU JIEUCTBHUSI C
JPYTMMH YJICHAMU KOMaHJbl, OLIEHUBATh KAa4€CTBO CBOErO BKJIaJia B OOUIMN MPOAYKT IO
KputepusiM, chopMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:



e CAMOCTOSITENIBHO COCTaBJIATH IUIAH, AJIrOPUTM pELICHHs 3aJaud (WIA €ro 4acTh),
BBIOMpATh CHOCOO pemeHuss € YY4E€TOM MMEIOUUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4YETOM
HOBOM MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOLHOHATbHBIHMHTEJJICKT:

* BJIQJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yjbTaTa pEelIeHUs
MaTeMaTUYECKOH 3a1auu;

e IPEABUJIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HHKHYTHh IIPH PELICHHH 3a]a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWACHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYJIHOCTEMH;

e OLICHUBATh COOTBETCTBHME PE3YJIbTaTa JAEATEIbHOCTH IOCTABICHHOM LEJIM U YCIIOBUSIM,
OOBSICHATh NPUYUHBI TOCTHIKEHUS WM HEAOCTHKEHHS LeJIM, HaXOIUTh OIIHUOKY, AaBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7 KJjacce OOyd4arOlIUWCS TMONYYUT CIEAYIOIIUE MPEAMETHbIC
pE3yNbTAThI:

Yuciia u BBIYMCTICHUS

BbInonHsaTh, coueTass yCTHbIE M NHUCbMEHHBbIE MNPUEMBI, apu(METHUYECKUE AEUCTBUS C
paMOHAIBHBIMU YUCIIAMH.

HaxonuTe 3HAUY€HHUS YHUCIOBBIX BBIPAKEHUN, NPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI U
npUEMBI BBIYUCIICHUS! 3HAYEHUN JTPOOHBIX BBIPAXKEHUH, COJEepKAIMX OOBIKHOBEHHBIE U
JECSATUIHBIC IPOOH.

[TepexoauTs OT OmHOW (POPMBI 3amMUCH YUCENT K APYroi (mpeoOpa3oBhIBATH IECATUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHHBATh U yNOPSAI0YMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTe yucia.

BbINONHATh NPUKUIKY U OLIEHKY pe3yJibTaTa BBIUMCICHUH, OLIEHKY 3HAYEHUU YHUCIOBBIX
BbIPa)KEHUI. BBITTOTHATE IEUCTBUS CO CTENEHSIMU C HATYPalbHBIMU MTOKA3aTEISMH.
[IpumMeHATh MPU3HAKU IETUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.
PemaTte NpakTHKO-OPUEHTUPOBAHHBIE 3a7a4M, CBS3aHHBIE C OTHOLIEHHWEM BEIUYMH,
MPOINOPLIMOHATBHOCTBIO BEIMYKH, MPOIEHTAMU, HHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS
3a/1ay ¢ Y4ETOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBHEKTOB.
AnredOpanvecKkue BbIPaKeHUsA

Hcnonb30BaTh anreOpandyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B IIpoLiecce
OCBOEHHUS Y4EOHOI0 MaTepuaia.

Haxoauts 3HaueHus: OyKBEHHBIX BbIPAKEHUI MPU 3aJaHHBIX 3HAUCHUSAX [EPEMEHHbIX.
BeimonusaTs npeoOpa3zoBaHus 1EOT0 BHIPAXKEHHS B MHOTOYIEH NMPUBEIECHUEM MOA00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYJI€Ha Ha MHOTOYJIEH,
IPUMEHATH (POPMYIIbI KBaJpaTa CyMMbI M KBaJparTa pa3HOCTH.



OcCyIecTBIATh Pa3IOKEHUE MHOIOWIEHOB Ha MHOXHTEIHM C MOMOILBIO BBIHECEHMS 3a
CKOOKM OOIIEro MHOXHWTENS, TPYNIUPOBKH CJlaraeMblX, MpPUMEHEHUs (opMys
COKPAIIEHHOTO YMHOXKCECHUS.

[TpumenaTy mnpeoOpa3oBaHUsI MHOTOYIEHOB JJIsi pPEIIEHUs pa3IuyHbIX 3a7ad U3
MAaTEMATUKH, CMEXHBIX ITPEAMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonp30BaTh CBOICTBA CTENEHEN C HATYPAJIbHBIMU MMOKA3aTENAMU JIJIsl IPeoOpa3oBaHus
BBIPAKCHU M.

YpaBHeHUS U HEPABEHCTBA

Pemats JMHENHBIE ypaBHEHHs C OAHOM NEPEMEHHOMW, NMPUMEHSS NPaBWiIa NEpPEXoja OT
HCXOJHOTO YPaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsTh, SBISIETCA JM YHCIO KOPHEM
YpaBHEHHUS.

[TpumensaTh rpaduyeckue METOAbl IPU PEILICHUH JINHEHHBIX YPaBHEHUIN U UX CHCTEM.
[TonGupate mpuMepsl ap YUCE, ABISIOUIMXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUS C ABYMSI
IIEPEMEHHBIMU.

Crpouts B KOOpPAMHATHON IUIOCKOCTH TpaUK JMHEHHOrO YypaBHEHUs C JBYMs
NePEMEHHBIMHU, MOJIB3YACh I'pa)KOM, IPUBOAUTDH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucTteMbl NBYX JIMHEHWHBIX YPABHEHHU C ABYMs NEPEMEHHBIMH, B TOM YHUCIIE
rpaduyuecku.

CocTaBiaTe M pelIaTh JIMHEWHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHUH I10
YCJIOBHIO 33/1a4H, HUHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4X NOJTYYEHHBIN
pe3ymbTar.

DyHKIUU

N300paxarb Ha KOOpJMHATHOW TPSAMOM TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEpPBAJIBI, 3alMCHIBATh YHCIOBBIC IPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAHMHATaM, CTPOUTH
rpaduku muHeHBIX GyHKUINUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOLIbI0 (YHKIUI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYUHAMU:
CKOPOCTb, BpEMsI, PACCTOSIHHE, LIE€HA, KOJWYECTBO, CTOMMOCTb, NPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate Tpaduyeckuii crnocod MpeacTaBIeHUS U aHANIM3a UH(OPMAIMU, U3BJICKATh U
MHTEPHPETUPOBATh UH(POPMALINIO U3 TPaMKOB PEAIbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koHny oOyueHus B 8 kiacce OOydaroIIMHCSA MOJNYYHUT CIEAYIOLUIME NPEAMETHbBIE
pPE3yIbTaTHI:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE NPEACTABICHHS O MHOXECTBE JEHWCTBUTEIBHBIX YHUCEN IS
CpaBHEHUS, OKPYIJIEHUS U BBIYMCIIEHUH, N300pa)xkaTh I€HCTBUTENbHbBIE YMCIAa TOUKAMU HA
KOOPAMHATHOM MPSAMOM.

[IpumenaTy moHsATHE apU(PMETHUYECKOro KBaAPAaTHOTO KOPHS, HAXOAWTb KBaJpaTHbBIC
KOPHHM, HCHOJB3ysd MpPU HEOOXOAUMOCTH KaJbKYJISATOp, BBINOJIHATH MNpeoOpa3zoBaHUs
BBIPAKECHUM, COZIEpKAIINX KBAJAPATHBIE KOPHH, UCIIONIb3YsI CBOMCTBA KOPHEM.



Hcrnonb30BaTh 3amvcu OONBIIUX U MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX ApoOei u
crenenen yncina 10.

AJredOpanvecKkue BbIPaKEeHUSA

[IpumeHsATh TOHSATHE CTENEHW C MENbIM IOKa3aTeleM, BBINMOIHATh NpPeoOpa3zoBaHuUs
BBIPAKECHUH, COAEPKAIINX CTENECHU C LEIBIM ITOKA3aTEIEM.

BbINOMHATE TOXKAECTBEHHBIE MPEOOPA30BaHUS PAIMOHAIBHBIX BBIPAXEHUU HA OCHOBE
MpaBWJI IEUCTBUM HAJl MHOTOWICHAMH U alireOpandecKUMH IPOOSMHU.

PacknanpiBaTh KBaIpaTHbIA TPEXWICH HA MHOKHUTEIIH.

[IpumensTy npeoOpa3oBaHUs BBIPAKEHUM I8 pEIICHUST Pa3IMYHBIX 3a7a4 U3
MAaTEMATHKH, CMEXHBIX MTPEIMETOB, U3 PEATIbHOM MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nMHelHbIE, KBaIpATHBIE YPABHEHHUS U PALIMOHAIbHBIE YPABHEHUS, CBOJSIINECS K
HUM, CUCTEMBI IByX YPABHEHUU C IBYMS IEPEMEHHBIMH.

IIpoBoauThE IPOCTEHILINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
NpUMEHEHUEM IpadUUeCcKUX MpeACTaBIeHU (yCTaHABIMBAaTh, UMEET JIU YpaBHEHUE WUIIU
CUCTEMAa YpaBHEHUI PEIIEHUS, ECIIU UMEET, TO CKOJIBKO, U MPOUEE).

[TepexoauTs OT ciIOBECHOW (GOPMYIHPOBKU 3a7aud K €€ anreOpamveckorl MOJenu ¢
MIOMOIIBI0 COCTaBJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUW, WHTEPHPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/J]a4M ITOJIyYEHHBIN PE3YJIbTAaT.

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIsl CPABHEHUS, OLIEHKH, pElIaTh JUHEHHbIE
HEPABEHCTBA C OJIHOM MEPEMEHHON M MX CHUCTEMBI, 1aBaTh IPAPUUECKYI0 WIUTFOCTPALIUIO
MHOECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[lormmaTe ® WCHONB30BaTh  (DYHKIIMOHAIBHBIE TIOHATHSA W  S3bIK  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHNS ), ONIPEALIATh 3HaUeHUE PYHKIIUM 0 3HAUYCHHUIO apTyMEHTAa,
OIpEAENATh CBOMCTBA QYHKLMU 1O €€ rpaduKy.

Crtpoutsb rpaduku dJeMEeHTapHBIX PYHKIIUN BUJA:

y = kiX, y = X2,y = X3,y = |X|, Y = VX, OIICBIBATb CBONCTBA YHMCIOBON (YHKIMH IO €&
rpaduky.

K kxoHiy oOyuenus B 9 kJjacce oOydarOIIMICS TOMYYHUT CIEAYIOLIUE MPEIMETHbIE
pEe3yJIbTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHUBATH U YyNOPANOUYNBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Boinonuars apudgmerndeckue JeHCTBUS C pallMOHAIBLHBIMU YHCIAMU, COYETasl YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIYMCIIEHUS C UPPAUMOHATBbHBIMU YHCIAMHU.

Haxonuts 3HaueHUs CTENEHEN C LEJbIMH MMOKA3aTeIIMU U KOPHEN, BBIYHUCIISITH 3HAUCHHUS
YUCIIOBBIX BBIPAKCHUMN.

OKpyIJisITh I€UCTBUTENBHBIE YHWCJA, BBINOJIHATH MPUKUAKY pE3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAXKEHUI.

YpaBHeHUsA U HEPABEHCTBA

Pemlate nuHENHBIE W KBAaJApPATHBIE YPABHEHUSA, YPABHEHHWS, CBOJISIIMECS K HHUM,
npocreime ApoOHO-pallMOHaIbHbIC YPaBHEHUS.



Pewate cuctembl IByX JUHEUHBIX YPABHEHHUU C JBYMS NEPEMEHHBIMH M CUCTEMBI JBYX
YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIC 3a7auyd ajreOpandecKuM CIIOCOOOM C TIOMOIIBI) COCTaBJICHUS
YPAaBHEHHUS WIM CUCTEMBI ABYX YPABHEHUH C JBYMS II€PEMEHHBIMU.

IIpoBOHUTE IPOCTEUIINE UCCIAECAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUM, B TOM YHUCIIE C
MPUMEHEHUEM rpadUUecKUX Mpe/ICTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WU
CUCTEMa YpaBHEHUI pEIIeHUs], €CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

Pemars nuHeiiHbIE HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3aUChIBATH PEMIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAOIIUE
KBaJIpaTHOE HEPABEHCTBO, HM300pakaTh PpEIICHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOM
IIPSIMOM, 3aIIUCHIBATH PELICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DyHKIUT

PacnoznaBath (yHKIMM M3y4E€HHBIX BUIOB. [loKa3bIBaTh CXEMAaTUYECKH PACIIONIOKEHUE

Ha KOOPJIMHATHON TUTOCKOCTH rpadukoB GyHKIuE Buga: Y = kKX, Yy = kx + b, y = k/x, y =
ax2 + bx +c,y=x3,y= VX, y = |X|, B 3aBuCMMOCTH OT 3Ha4YeHHI KO3(P(HUIINEHTOB,
OIHCHIBATH CBOMCTBA (PYHKIUH.

Crpoutb U U300pakaTh CXEMaTHYECKU IpadUKu KBaIpaTHUUHbIX (DYHKIMI, ONUCHIBATH
CBOICTBA KBaIpaTUYHBIX (YHKLIUN 110 UX TpaduKam.

Pacno3naBath  KBagpaTuuHyro (QyHKOUIO 10 (GopMylie, TPUBOAUTH IPUMEPHI
KBaJIpaTHYHBIX (QYHKIUI U3 peanbHOMN XKU3HH, (PU3UKHU, TEOMETPHUH.

YucJioBbIe MOCIE10BATEILHOCTH U IPOrPecCUH

Pacno3naBaTh apuMeTnyecKyro U reOMETPUUYECKYI0 IIPOrPECCUU NPH Pa3HbIX Ccroco0ax
3a1aHus.

BbINOMHATS BBIYMCICHUSI C HCIONb30BaHHEM (OpMyn N-TO ujaeHa apupMeTHUYEeCKOW U
r€OMETPUYECKON IPOTrPECCU, CYMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbl IOCIEI0BATENLHOCTH TOUKAMH Ha KOOPAMHATHOM IJIOCKOCTH.

Pemats 3a1a4dn, CBA3aHHBIC C YHCIOBBIMU IOCJIEIOBATEIBHOCTIMHU, B TOM YHUCIE 3aJa4u
U3 peaTbHOM KU3HU (C UCIIOIb30BAHUEM KaJbKYJIATOPa, HUGPPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
No KoaunyecTBo4yacos JJIEKTPOHHBbIE
" | HammeHoBaHHepa3IeI0B (undposBbie)
n/ Bcer = KontpouabHbiepabor | IIpakTnueckuepado
U TeMIIPOrpaMMBblI oOpa3oBaresibHbIEpecyp
n 0 bl TBI
ChbI
Yucna v BEIYUCIICHUS Bubmmorexa HOK
1 ' 25 1 https://m.edsoo.ru/7f415b
PanmnonanpHbIe uncia
90
AnreOpanyecKUeBbIPAKEH bubmorera [IOK
2 P P 27 1 https://m.edsoo.ru/7f415b
usa
90
Vo aBHCHI 1 bubmmoreka [JOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA
90
Koopnunate! u rpaduku bubnuorexa LTOK
4 P p ' 24 1 https://m.edsoo.ru/7f415b
OyHKIUU
90
MoBToDEHIE 1 bu6mmnorexa IJOK
5 p 6 1 https://m.edsoo.ru/7f415b
00001IeHNE
90
OBILIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
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8 KUIACC

o Koaun4yecTBouacon JIeKTPOHHBbIE
| HauMeHOBaHHepPa3IeJI0B U (mudposbie)
/ Bcer | KonTpoJsbHbIepadoT IIpakTuyeckuepadoT
TEMIPOTrPaMMBbI oOpa3oBaTeJibHbIEpecypc
I 0 bl bl .
1 Yucna 1 BBIYUCIICHUS. 15 bubmoteka [IOK
KBanpaTHbIe KOpHU https://m.edsoo.ru/7f417af8
Yucna 1 BBIYUCIICHUS.
2 CrteneHsb C 1eIbIM 7 bubmmoreia LIOK
https://m.edsoo.ru/7f417af8
roKasaresieM
3 AnrebpandecKreBbIPaKEHUS 5 1 bu6morexa [IOK
. KBagpatuedTpéxuicH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKueBbIpaKeHUs 15 1 bubmuoreka [HOK
. AnreOpandeckasapoob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuoteka [{OK
KBanpaTHbie ypaBHCHHS https://m.edsoo.ru/7f417af8
5 YpaBHEHHS U HEPABEHCTBA. 13 bubmmoreka [JOK
Cucrtembl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubmuoreka [HOK
Hepasenctna https://m.edsoo.ru/7f417af8
8 OYHKIIUH. 5 but6moreka [{OK
OCHOBHBICTIOHSATHUS https://m.edsoo.ru/7f417af8
9 OYHKIUH. 9 bu6munoreka LIOK
YucaoBblepyHKIINN https://m.edsoo.ru/7f417af8
bu6mmoreka LIOK
10 Hosropente  0GoOueHHe 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 5 0
[1O ITPOTPAMME
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9 KJIIACC

No KosaunvecTBo4acos JJIeKTPOHHbIE
| HamMmeHOBaHHMepPa3eJOB H (undposbie)
n/ Bcer = Konrpoabubiepaéo  IlpakTuueckuepado
TEMIIPOTPAMMbI o0pa3oBaTesbHBIEpPeECYp
I 0 ThI ThbI
ChI
Uucna v BIYUCIEHUS bubmmoreia IOK
1 o g ' 9 https://m.edsoo.ru/7f419d
[JelicTBUTENbHBIE YKCIIA 08
YpaBHEHNS 1 HEPABEHCTBA. bubnuoreka [JOK
2 VYpaBHEHUS ¢ OJTHOU 14 1 https://m.edsoo.ru/7f419d
TIEpEMEHHOMU 08
YpaBHEHUS 1 HEPABEHCTBA bubmmoreia LIOK
3 P pape ' 14 1 https://m.edsoo.ru/7f419d
Cucrempl ypaBHEHUN
08
YpaBHEHUS 1 HEPABEHCTBA bubmoreia OK
4 P P ' 16 1 https://m.edsoo.ru/7f419d
Hepasencrtra
08
bubmmoreka LJOK
5 OyHKIUN 16 1 https://m.edsoo.ru/7f419d
08
YucnoBbIeNOCIEI0BATEIBHO bubmmoreia LIOK
6 A 15 1 https://m.edsoo.ru/7f419d
CTH 08
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[ToBTOpenue, o6o0IIEHNE,
cHUCTeMaTH3aIusI3HAaHUN

18

bubmmnoreka IJOK
https://m.edsoo.ru/7f419d
08

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

» Anrebpa, 7 kinacc/ MaxkapsiueB FO.H., Munmiok H.I'., Hemikos K.W. u npyrue;
nof penakiueit TensakoBckoro C.A., AkimornepHoe o0miecTBo «M31arenscTBo
«IIpocBemenue»

» Anredpa, 8 kinace/ Makapsiue FO.H., Munaiok H.I'., Hemkxos K.W. u npyrue;
non penakiueint Tensikopckoro C.A., AKiinoHepHoe o01iecTBo «31aTenbcTBO
«IIpocBemnieHue»

» Anrebpa, 9 knacc/ MakapsrueB FO.H., Munnrok H.I'., HemkoB K.U. u npyrue;
non penakiuein TensikoBckoro C.A., AKnoHepHOoe o01ecTBo «31aTenbCTBO

«[Ipocemienue

METOJINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Marematuka. Anreopa : 7—9-¢ kiacchl : 6a30BbIN YPOBEHB : METOJUYECKOE
nocobue k M34 npenmerHol MK yaeOHNKOB 110 anredpe FO. H. Makapebruesa,
H. T'. Munmiok, K. Y. HemkoBa u ap./ — 2-e u3n., ctep. — MockBsa :

[Ipoceenienne, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

o bubmuoreka I{OK https://m.edsoo.ru/7t415b90

o bubmuorexa LIOKhttps://m.edsoo.ru/7f417af8

e bubmoreka I{OKhttps://m.edsoo.ru/7f419d08
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