Moanncano

HOBMKOBA  udposoii noanmcsio:
EneHa HoBukoBa EneHa

JleoHnpoOBHa

ﬂeOHle,OBHa Hata: 2023.11.02
13:28:51 +03'00'
MWHWCTEPCTBO MPOCBELWEHNA POCCUNCKOW ®EAEPALIN
JOenapTtameHT CMONEHCKOM 06/1acTK No 06pa3oBaHn0 N HayKe
ASMUHUCTPALNA MYHULUMABLHOIO 06pasoBaHus
"YrpaHCKuii painoH"™ CMoeHCKoK o06nacTu
MBOY "¥YrpaHckaa CHI™

PACCMOTPEHO MPNHATO
Pyke .LMO
MpoTtokon
Bonbwakosa C.B. negarorMyeckoro coeeta

MpoTokon Ne i

oT <AP> 2023 r. Ne /
corhacosaHoO oT 3N 2023 1.
3am. aup

CaBeHkoBa E.E.

PABOYASA MPOIrPAMMA
(ID 1401839)

yuyebHOro Kypca «Anrebpa»

ANs 06yvaroLmxcs 7-9 Knaccos

C. Y¥Tpa, 2023-2024 yuebHbIii rof



HNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISIeTCSs OOHUM U3 OMOPHBIX KYPCOB OCHOBHOTO o0mero oOpa3oBaHusl: OHa
o0ecrieuynBaeT N3yueHUe IPYrux AUCLHUILINH, KaK €CTECTBEHHO-HAyYHOr0, TaK U TYMaHUTAPHOTO LIUKJIOB,
€€ OCBOGHHE HEOOXOOMMO ISl MPONOJDKEHHS OOpa3OBaHUs M B IOBCEOHEBHOH JKM3HU. PasButme y
00yYaroIMXCsl HAYYHBIX MPEICTABIEHUH O MPOUCXOXKIEHNH U CYIIHOCTH anredpandecknx abCTpakiui,
croco0e OTpakeHUs] MAaTEeMaTHYECKOW HAyKOH SIBJIEHUH M TPOLECCOB B NMPHUPONE U OOIIECTBE, PONU
MaTeMaTHYECKOTO MOAETUPOBAHMA B HAYYHOM TO3HAHUH M B MPAKTHKE CIOCOOCTBYET (HPOPMHUPOBAHHIO
HAYYHOTO MHPOBO33PEHHUs] M KAUeCTB MBIILJICHHUs, HEOOXONWMBIX ISl aJanTaldd B COBPEMEHHOM
mugpposoM obinectse. M3yueHue anreOpbl obecrneynBaeT pasBUTHE yYMEHUs HAOIOIaTh, CPaBHUBATH,
HAXOUTb 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTb CBOM IEHCTBHSI M BBIBOABI, (OpMyiHpoBaTh yTBep:kaeHHs. OCBOeHHME Kypca ajaredpsl
o0ecrieuynBaeT Pa3BUTHE JIOTHUECKOrO MBIIUICHUS OOYYarOIIUXCsl: OHU HCIIONB3YIOT NE€AYKTUBHBIE U
UHIYKTUBHBIE pacCcykaeHHs], 0000IIeHne 1 KOHKpeTH3auoo, abcTparupoBanane 1 ananoruto. O0yuenue
anreOpe mpeanonaraeT 3HaYUTENbHBIH 00BbEM CAMOCTOSITENIbHON EATENbHOCTH OOYUAIOIINXCS, TOITOMY
CaMOCTOSITENIbHOE PELICHHE 3a1aY SIBIISIETCS pealn3alueil eaTeIbHOCTHOTO MPUHLINAIA O0yYEHHMS.

B crpykrype mporpammbl yuebHOro kypca «Anrebpay» i OCHOBHOrO olmiero oOpa3oBaHUs
OCHOBHO€ MECTO 3aHHMMAIOT COAEPIKATENbHO-METOAMUECKHe JUHUHM: «Yucma ©  BBIYHCIEHUSY,
«AnreOpandeckne BBIPAXKECHUS», «YpaBHEHHs U HepaBeHCTBa», «Pynkumm». Kaxkpas u3 >1HX
COIEPKATENbHO-METOIMYECKUX JIMHUH Pa3BUBACTCS HA MPOTSHKEHMHM TPEX JIeT HU3Yy4YeHHs Kypca,
B3aUMOJIEHCTBYSl C APYTUMH €ro JUHUSAMH. B Xxome wusyueHus: y4deOHOro kypca oOydaromqumcs
NPUXOANTCS JJOTMYECKH PacCyKIaTh, NCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M ¢ 3TUM B
nporpaMMmy y4eOHOro kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTMKH, NMPEACTABICHHBIE BO
BCEX OCHOBHBIX pasfelax MaTeMaTH4eCKOro oOOpa3oBaHUs M CIIOCOOCTBYIOINME  OBJIAJICHHIO
00y4aroIUMHUCST OCHOB YHHUBEPCAJIBHOTO MAaTeMaTU4YeCKOro si3bika. CopmepikaTeNbHOW M CTPYKTYPHOH
0CcOOEHHOCTBIO Y4eOHOTrO Kypca « Anredpay sIBISIETCS] €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHuM «Hucna W BBMHCICHUS» CIY)KUT OCHOBOH Uil NaJbHEWIIErOo W3y4YeHHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTMYECKOrO MBIILIEHUS, (HOPMHPOBAHUIO
YMEHHUSI TIOJIb30BATHCS AJrOPUTMAMH, & TAKXKE MPHOOPETEHUI0 MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
IUT TIOBCETHEBHOW JKM3HU. Pa3BuTHE MOHATHS O YHCIEe HA YPOBHE OCHOBHOrO oOmmero obpa3oBaHus
CBI3aHO C pALMOHAJIBHBIMH M HPPALUOHAIBHBIMU YHCIAMH, (OpMHUpPOBaHHMEM TNIPEACTABICHUN O
IEHCTBUTENILHOM 4HCJIe. 3aBepIICHHE OCBOCHHUS YHCJIOBOW JIMHMM OTHECEHO K CpemHeMy oOiiemy
0o0pa3oBaHUIO.

Conepxanue AByX anreOpandeckux JIMHUH — «AnreOpanyecKkue BBIPAKEHHs» W «YpaBHEHHS U
HEPaBEHCTBa» CIOCOOCTBYEeT (POPMHPOBAHMIO Yy OOyYalOIIUXCA MaTEeMaTHYECKOrO  ammapara,
HEOOXOAMMOTO AJIsl PEIeHUs 33a4 MAaTeMaTHKH, CMEXKHBIX MPEIMETOB M MPAKTHKO-OPHEHTHPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro oOmero oOpa3oBaHusi y4eOHBIH MaTepuan TIPyHIHPYETCss BOKPYT
palMOHANBHBIX BBIpAXKEHUH. Anrebpa NOEMOHCTPUPYET 3HAYEHHE MATEMAaTUKH KaK s3blKa IS
MOCTPOCHHUST MAaTEeMAaTUYECKUX MOJEJIeH, ONMUCAHUs MPOIECCOB U SIBJICHUH peanbHOro mupa. B 3amaun
oOyueHwust anredpe BXOAAT TaKXKe JalbHEHIee pa3BUTHE alTOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJMMOTO,
B YAaCTHOCTH, JIJIsl OCBOSHHSI Kypca MH(POPMATUKH, W OBJIIEHUE HABBIKAMHU JIEYKTUBHBIX PacCy KIECHHMN.
[IpeobpazoBanre CHUMBOJBHBIX (OpM CIOCOOCTBYET pPa3BUTHUIO BOOOpaskE€HUs, CHOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanne (yHKUMOHATBHO-TPa(pUUECKONW JWHUU HALENIEHO Ha MOJydeHHEe OOyHaroLIMMHCS
3HAHUN O (YHKUMSAX KaK BaKHEHIIEH MAaTeMAaTHYECKOH MOAENU [Jisi ONMUCAHWS W WCCIEIOBAHUS
pPa3sHOOOpPa3HBIX MPOLIECCOB W sIBJIEHUH B mpupoae u odmecTBe. M3ydeHne marepuania CIioCOOCTBYeET
PasBUTHIO y OOYYarOLIMXCS YMEHHUS HCIIONb30BAaTh pPAa3jIMYHBbIE BBIPA3UTENbHBIE CPENCTBA SI3bIKA
MaTeMaTHKH — CIIOBECHbIE, CHMBOJINYECKHE, TIpaduueckue, BHOCHT BKJIax B (oOpMHpOBaHUE
NPE/ICTABICHUH O POJIM MATEMATHUKHU B PA3BUTHH LIUBIJIN3ALNHU U KYJIBTYPBL

CornacHo yueOHOMYy miaHy B 7-9 kjaccax u3y4aercss y4eOHBIH Kypc «Anredpay, KOTOPBIH
BKJIFOYAET CJIEAYIOLINEe OCHOBHBbIE pasfenbl copepkaHus: «Uucna u BeMHCICHUS», «Anredpanueckue
BBIPAXKCHUSY, «Y PABHEHUSI U HEPABEHCTBA», « D yHKIIUNY.

Ha usyuenne yuebnoro kypca «Anredpa» orsoaurcs 306 qacos: B 7 knacce — 102 yaca (3 yaca B
Heneno), B 8 kiacce — 102 yaca (3 waca B Hexeno), B 9 kiacce — 102 vaca (3 yaca B Hefelno).



COAEP/KAHUE OBYYEHUA
7 KIIACC

Yncsia 1 BbIYHCICHUA

JpoOu OOBIKHOBEHHBIE U HECATUYHBIE, MEPEXO] OT OmHOH (opMbl 3ammcu Apoded K Apyro.
IlonATHe paLMOHANIBHOIO 4YHCIA, 3alHCh, CPABHEHUE, YHOPSAAOYMBAHUE PALUOHANBHBIX YHCE.
Apudmerndeckne NEHCTBHA C PAlMOHAIBHBIMH YHUCIAMH. PelmeHue 3amad U3 peaibHOH INMPAaKTHKH Ha
4acTH, Ha APOOU.

CreneHb ¢ HATypaJbHBIM IIOKA3aTENIEM: OIpeneNeHue, MpeoOpa3soBaHNUe BBIPAKEHHH HAa OCHOBE
OTIpeNeNIeHNns], 3anich OonbImuX 4rced. IIponeHTsl, 3amuch MPOUEHTOB B BHAe npodu U apodu B BUIE
MPOLIEHTOB. Tpu OCHOBHBIE 3314l HA MPOLIEHTHI, PELICHUE 3a7a4 U3 PEAJIbHON MPAKTUKH.

IIpuMmeHnenne NprU3HAKOB AENUMOCTH, PA3JIOKEHUE Ha MHOXKHUTENH HATYPAJIBbHBIX YHCEIL.

PeanpHbIe 3aBHCHMOCTH, B TOM YHCJIE TIpsiMasi 1 0OpaTHas MPOMOPLIUOHAIBHOCTH.

AunredpanyecKue BbIPAKEHHs

Ilepemennble, 4YHCIOBOE 3HAYEHHE BBIPAXKEHHUs C NEpeMeHHOW. JlomycTumble 3HA4YeHUs
nepeMeHHbIX. lIpencraBieHne 3aBHCUMOCTH MEXAY BeIUYMHAMU B Buae (opmynbl. BbrucieHus mo
dopmynam. IlpeoOpasoBanne OyKBEHHBIX BBIPQKEHUH, TOXKIECTBEHHO DPAaBHBIC BBIPAXKECHMs, NPaBUIIA
npeoOpa3oBaHus CyMM M TPOU3BENSHHH, TNpaBHJIa PACKPBITUS CKOOOK M MNPHUBEOEHHUS MOZOOHBIX
CJIaracMbIXx.

CBolicTBa CTENEHU C HaTypaJIbHbIM [TOKa3aTeNIeM.

Opnounenbl U MHorowieHbl. (CreneHb MHorousjeHa. ClokeHue, BbIUMTAHUE, YMHOXKEHUE
MHOro4jeHOB. @OpMyJibl COKPAIEHHOTO YMHOXKEHMs: KBaApaT CyMMbl M KBajapaT pasHocTu. dopmyia
Pa3HOCTU KBaAPaTOB. Pa3noxeHne MHOrO4JIEHOB HA MHOXUTEIH.

YpaBHeHHSI H HEPABEHCTBA

YpaBHEHUE, KOPEHb YPaBHEHUs], ITpaBUiia Mpeodpa3oBaHusl ypaBHEHUs, PABHOCHIIBHOCTb YPaBHEHUH.

JIuneliHOe ypaBHEHUE C OOHON MEPEMEHHON, 4YHCIO KOPHEW JMHEHHOIO YPaBHEHWs], peELICHUe
JIuHeNHbIX ypaBHeHHIl. CocTaBlieHHE ypaBHEHUI IO YCJIOBHUIO 3a7aud. PelleHne TEKCTOBBIX 3a1ad C
MOMOILBIO YPABHEHUI.

JluneliHOe ypaBHEHHE C IBYMs IEPEMEHHBIMH 1 ero rpaduk. Cucrema nByX JTMHEHHBIX YPaBHEHUH C
IBYMsl TIepeMeHHbIMHU. PemieHne cucreM ypaBHEHHMH CHOCOOOM MOACTaHOBKH. llpumepbl pemeHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHU.

DyHKIUH

Koopaunata Touku Ha npsmon. Uuciaosele NMPOMEXKYTKH. PaccrosiHue Mexay ABYMs TOYKaMH
KOOPAUHATHON MPSIMOM.

IIpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGcuuncca u opauHaTa TOYKH Ha KOOPAUHATHON
iockoctu. Ilpumepnr rpadukos, 3amaHHbBIX QopMmynamMu. UTeHne rpad)MKoOB peasbHBIX 3aBUCHMOCTEH.
ITonstue ¢ynxuun. I'paduk Pynkuun. CeoiictBa ¢yHkumii. JIuneiiHas ynkuus, e€¢ rpadux. I'paduk
¢bynkunu y = [x|. 'padudeckoe pemeHne TMHEHHBIX YPAaBHEHHA U CHCTEM JIMHEHHBIX YPAaBHEHHI.

8 KJIACC

Yucaa v BbIYHCICHUSA

KBanpartHneiii kopenb u3 uncna. IlonaTrue o0 nppanroHaiIbHOM 4Hcie. JlecsaTHuHble MPHONIMKEHUs
uppanuoHaNbHBIX uYncen. CBoicTBa apuPMETHUECKUX KBAAPATHBIX KOPHEH W HX MPUMEHEHHE K
npeoOpa30BaHUI0 YHCIIOBBIX BBIPAKEHUN U BBIYUCICHUSIM. [leficTBUTENbHBIC YHCIA.

Crenens c LienabIM MokasaTeneM U e€ cpolicTsa. CTaHaapTHas 3aMUCh YNCTA.

Aunredpanyeckne BbIPAKEHHs

KBaapaTHblii TpE€XUIIeH, pa3oskeHNe KBapaTHOIO TPEXUJIeHa HA MHOKUTEINH.

Anrebpandeckast npoOb. OCHOBHOE CBOWCTBO anreOpamueckoidl npodu. CrokeHHe, BbIYUTAHUE,
YMHOXXEHHUE, NieNieHne anredpanueckux apodeii. PanmonaabpHble BEIpAXKEHUS U X TPeoOpa3oBaHue.

YpaBHeHHUSI H HEPABEHCTBA



KBanpatHoe ypaBHeHme, ¢dopMmysia KOpHEH KBaapaTHOro ypasBHeHus. Teopema Buera. Pemenme
ypaBHEHUH, CBOISAIINXCS K IMHEWHBIM U KBaApaTHbIM. IIpocrefimme npoGHO-pallnoHa bHbIE YPABHEHHS.

I'paduueckas nHTEpIpETALINs YPABHEHUH C IBYMS IEPEMEHHBIMU U CHCTEM JINHEHHBIX YPAaBHEHHH C
IBYMsl iepeMeHHbIMU. [IprMepsl peleHns CucTeM HeTMHENHBIX YPaBHEHUMN € IBYMs IEPEMEHHbBIMU.

Petnenue TeKCTOBBIX 3a/1a4 ajare0panyecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA M HMX CBOMCTBAa. HepaBeHCTBO ¢ OnHON mnepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JInHeiHble HepaBeHCTBA C OAHOI mepeMeHHONW. CHUCTEMBbl JUHENHBIX HEPaBEHCTB C OAHOMN
MEPEMEHHOM.

DyHKIUH

[Tonsitue pynkuu. O6macTh onpeneneHus 1 MHOXKECTBO 3HaueHUi (yHkimu. CriocoOwl 3amaHus
(byHKIUH.

I'padux ¢ynkmum. Yrenwe cBoiictB (yHkium mno e€¢ rpaduky. Ilpumepsl rpadukoB (yHKIHIA,
OTPAXKAKOIIKX PEATbHBIE TPOLIECCHI.

@DyHKIUH, OMHUCHIBAIOLINE MPSIMYI0 U OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCHMOCTH, UX TIpaduKu.
Oyukumn y = X2, y = x3, y = Vx, y=|x|. [paduueckoe perienne ypaBHEHHI 1 CHCTEM YPaBHEHHIL.

9 KIIACC

Yucaa v BbIYHCICHUSA

PauyoHanbHble YMCa, MPPALMOHANBHBIE YHCIA, KOHEYHbIE M OECKOHEUHbIE NECATHYHBIE IPOOH.
MHOXECTBO NEHCTBUTENBHBIX YHCEN, NEHCTBUTENbHbIE UYHCIA KaK OECKOHEUHBbIE NeCSITHYHbIE APOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM NEUCTBUTENBHBIX YUCEI U KOOPAUHATHOU
MPSIMOM.

CpaBHEHHE NEHCTBUTENBHBIX YHCEIN, apUPMETHIECKHIE TEHCTBUS C AHCTBUTEIbHBIMU YHUCIIAMH.

Pa3meps! 00BEKTOB OKPYIKAIOIIEro MHUPA, INTUTENbHOCTD MPOLIECCOB B OKPYIKAIOIIIEM MHpE.

[Tpubmmwkénnoe 3HaueHNe BEIMYUHBI, TOUHOCTh npubmmkenus. Okpyrnenue uucen. [Ipukunka u
OLIEHKA PE3yJbTaTOB BHIUMCIICHU.

YpaBHeHHSI H HEPABEHCTBA

JIunelinoe ypaBHeHue. Pemenne ypaBHeHUH, CBOOALIUXCS K INHEHHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHEHMH, CBOOAIIMXCA K KBaApaTHbIM. buksanpaTHOe
ypaBHeHue. [Ipumepel pelenns ypaBHEHUN TPEThEH U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKHUTENH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHWH. PelleHHe TEKCTOBBIX 3a7a4 ajdreOpamuecKum
METOAOM.

YpaBHEHHUE ¢ IByMsI NEPEMEHHBIMHU M ero rpaduk. PemeHne cucreM IByX JMHEHHBIX YPaBHEHHH C
IBYyMs IEPEMEHHBIMU. PeleHne CucTeM AByX YPaBHEHHI, OAHO U3 KOTOPBIX JIMHEMHOE, & APYroe — BTOPOH
cteneHu. [ padudeckas HHTEPIpETALINs CUCTEMBl YPaBHEHHUH C IBYMST IEPEMEHHBIMH.

Petnenue TeKCTOBBIX 3a71a4 aareOpanyecKuM CrocodOoM.

Yucnosble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MUHENHBIX HEPABEHCTB C OJHON NEPEeMEHHON. Pelenne cucremM JTMHENHBIX HEPABEHCTB C
onHOW mepeMmeHHOW. KBampaTHeie HepaBeHCTBa. ['paduueckas MHTEpHpeTanusi HEPABEHCTB WU CUCTEM
HEPAaBEHCTB C JBYyMs IEPEMEHHBIMU.

DOyHKIUH

Ksanparuunas Qynkuus, e€ rpaduk u coiictBa. Ilapabona, koopauHaThI BepIIMHBI TapaboIbl, OCh
CUMMETPHH MapadOoJIbL.

I'paduxu Gynxumit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| 1 ux cBoiicTsa.

Ymncsi0Bble NOCJIEA0BATEIBHOCTH H MPOrPECCHH

[ToHsiTHE YUCIIOBOI MOCIENOBATENBHOCTH. 3ajaHle MOCIEA0BATEIPHOCTH PEKYPPEHTHOH (popmy o
u GopMyIIoii 1-TO YIeHa.

Apudmernueckass U reoMmerpuueckass nporpeccur. PopmMyibl #-rO 4ieHa apupMETHYECKOH U
FeOMETPUYECKON TPOrPECCUM, CYMMBI NIEPBBIX /1 YJICHOB.

HzobpakeHne 4aeHoB apupMETHIECKOH U re€OMETPUIECKON POrpecCcrii TOUKaMy Ha KOOPAMHATHON
IJIOCKOCTH. JIMHENHbIN 1 5KCOHeHaNnbHbIN pocT. ClI0)KHbIE POLIEHTHL.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TTPOTPAMMBLI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTAThI OCBOSHUS MPOrpaMMbl yaeOHOro Kypca « Anredpay XapakTepH3yrTCs:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NPOsIBIEHUEM HHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCUICKOM MaTeMaTHUKH, LEHHOCTHBIM
OTHOLIEHHEM K IOCTHUXEHHUSIM POCCHHCKUX MAaT€MAaTHUKOB U POCCHUHCKON MAaTEMaTHYECKOW WIKOJBI, K
UCTIOJIB30BAHUIO 3THUX JOCTIKEHUH B APYTUX HAyKaxX M MPUKJIAIHBIX chepax;

2) rpaskaaHCcKoOe U AYXOBHO-HPABCTBEHHOE BOCIIHUTAHHE:

TOTOBHOCTBIO K  BBIMOJHEHHUIO OOs3aHHOCTEH TpakJaHWHA W pealn3allud ero  Ipas,
NPEACTABICHUEM O MAaTEMAaTHUYECKHX OCHOBaX (YHKIMOHHPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
nporenyp TpakgaHckoro oobmiectBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO
STUYECKUX MpoOJIeM, CBSI3aHHBIX C IMPAKTHYECKUM IPUMEHEHHEM [OCTHXKEHHH HAayKH, OCO3HAHHEM
Ba)KHOCTH MOPaJIbHO-3TUUECKUX MPUHIHUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyAoBOe BOCIHTAHHE:

YCTAaHOBKONM HAa AaKTUBHOE Yy4yaCcTHE€ B pELIeHUH MPaKTUYEeCKUX 3ajad MaTeMaTH4ecKOi
HAIPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHYECKOro OOpa30BaHUs HAa MPOTSIKEHHH BCEH JKHU3HU
U yCTIETHON TPO(eCcCHOHANBHON NESTETbHOCTH M Pa3BUTHEM HEOOXOIHUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U MOCTPOSHHEM HWHAMBHUAYAJIBHOW TPAeKTOpPUU OOPa3OBaHUS W JKM3HEHHBIX IUIAHOB C YYETOM
JMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUSITHIO MAaTEMAaTHYECKHX OOBEKTOB,
3a/1a4, peLIeHni, paccyKIeHNH, YMEHUIO BUJIETh MaTeMaTHUECKIe 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOI0 MO3HAHHUS:

OpPHUEHTALNel B EATENIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBIEHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U OOIIECTBa, MOHUMAHIEM MAaTEMAaTHYeCKOH HAYKH Kak
cepbl 4eIOBEYECKOH NEeSITEbHOCTH, 3TANOB €€ Pa3BUTHA M 3HAYMMOCTHU IUJIsI PAa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUEM SI3BIKOM MAaTEeMAaTUKH M MaTeMaTHYeCKON KyJbTypoHW Kak CpEeACTBOM IO3HAHMs MHUDA,
OBJIaJIEHEM MPOCTENHLITNMHI HaBbIKAMH UCCIIE0BATENIbCKOMN NESITEbHOCTH,;

6) ¢uzuueckoe BocMHTAHHE, (POPMHPOBAHHE KYJbLTYPbI 30POBbSi H 3MOILHMOHAJIBLHOIO
oJaronosyqusi:

FOTOBHOCTBIO TPUMEHSATb MaTeMaTHuecKHe 3HaHUA B HHTEpecax CBOEro 3/0pOBbs, BEIEHUs
310poBOoro obpaza JKU3HH (340POBOE TNHTaHHE, COANAHCUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
peryisipHast (u3uYecKass aKTHBHOCTH), C(OPMHPOBAHHOCTHIO HaBbIKA pepIIEKCHH, TMPU3HAHHEM CBOETrO
npaBa Ha OIKOKY M TAKOT'O JKE MpaBa JPyroro 4ejoBeKa,

7) 3Ko0rn4YecKoe BOCIIHTAHHE:

OpUEHTalliell Ha TNPUMEHEHHE MaTeMAaTHYeCKNX 3HAHWHA s pelIeHus 3agad B obyactu
COXPaHHOCTH OKpYyKarollel cpesbl, MIIaHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOXHBIX MOCIEACTBUM
IUTL OKPY’KaroIIel Cpenbl, OCO3HAHHEM TJIOOANBHOTO XapakTepa SKOJIOTMYECKHX Mpo0ieM U MmyTed Hux
pelIeHus;

8) ananTauus K M3MEHSAINMCS YCJIOBHSM COLHAJIBHONH H NPHUPOAHOH Cpeabl:

FOTOBHOCTBIO K JAEHCTBUSIM B YCIOBHUSIX HEOINpPENeIEHHOCTH, IIOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeATeIbHOCTh, B TOM YMCJE YMEHHUE YUUThCA Yy APYTUX JIOAEH,
npuoOpeTaTh B COBMECTHON AEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMITETEHIINN U3 OIIbITA APYTHUX,

HEOOXOIMMOCTBIO B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM 4UHuciie (POPMYJIUPOBATh UAEH, TTOHSATHS,
runore3sl 00 OOBEKTaxX M SIBJICHUSX, B TOM YHCJIE€ pPaHee HEU3BECTHBIX, OCO3HABATH IE(PUIIUTHI
COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH, TUIAHUPOBATb CBOE PA3BUTHE,

CHOCOOHOCTBEO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIPHHHUMATH CTPECCOBYIO CHTYALUIO Kak
BBI30OB, TPEOYIOIINI KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMbIE PELICHHS U AeHCTBUS, POPMYIHPOBATh U
OLIEHUBATb PUCKH U NOCIEACTBUSA, (POPMHPOBATH OIIBIT.



METAIIPEJMETHBIE PE3YJ/IbTATbBI

[lo3naBaTebHBIE YHHBEpPCAJIbLHBbIE YUeOHbIE JeHCTBHS

Ba3oBble joruyeckue AelcTBUA:

BBIIBJISITh U XaPaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKH MATEMATHYECKHUX OOBEKTOB, MOHATHH,
OTHOIIEHWH MEXAY HOHATUSAMH, (OPMYJIHPOBATH OIPENENICHUs] TOHSITHH, YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KJIACCHU(UKAINH, OCHOBAHMS 1JIs1 OOOOIIEHUS U CPaBHEHUS], KPUTEPHU
IIPOBOIMMOrO aHANN3A,

BOCIIPHHUMATh, (POpPMyJIHUpOBaTP U TPEoOpPa3OBbIBATH CYXKACHUS. YTBEPAUTENbHbIE U
OTpHLIATENIbHBIE, €AUHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE,

BBISBJISITh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W NPOTHBOpedHst B (akrax,
IOaHHBIX, HAONIOACHUSAX W  YTBEPKIOCHHSX, TMpearaTb KPUTEPUH JUISL  BBIIBJICHUS
3aKOHOMEPHOCTENH U MPOTUBOPEYNH;

JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, MAEOYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIIOYEHUI, YMO3aKIJIIOUEHHH 10 aHAJIOT U,

pa3buparh MOKA3aTeNbCTBA MATEMAaTHUYECKHX YTBEPXKACHUH (MpsiMble W OT TNPOTHUBHOIO),
NPOBOAUTH  CAMOCTOSITENIPHO — HECIOXKHBIE — JOKa3aTelNbCTBA  MATEeMAaTUYECKHX  (DaKTOB,
BBICTPAWBaTh aPTYMEHTALMIO, MPHUBOAMTH MPUMEPBl U KOHTPIPUMEPBL, OOOCHOBBLIBATH
COOCTBEHHBIE PaCCYKICHUS,

BBIOMpaATh croco0 pemeHus: yueOHOH 3amaun (CpaBHUBATH HECKOJBKO BAPHUAHTOB PELISHHS,
BBIOMpATh HANOOJIEE MOAXOMALINI C YIETOM CAMOCTOSATENBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBbie HccienoBaTeILCKHE AEHCTBHA:

UCTIONb30BaTh BOMPOCHI KaK HMCCIIENOBATENbCKUNA WHCTPYMEHT MO3HaHUsA, (HOPMYJIHPOBATH
BOMPOCHI, QUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMyY, CAMOCTOSATENBHO YCTaHABIHBATH HCKOMOE
U JaHHOC, q)OpMPIpOBaTb TUnoTe3y, apryMEeHTUPOBATh CBOKO MO3UIIUIO, MHCHUE,

MPOBOJUTDH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IJIAHY HECJIOJKHBIA KCIIEPUMEHT, HEOOJIbIIOE
HCCIIeIOBAHUE TI0 YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTUYeCcKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MeKAy COOOii,

CaMOCTOSITENNbHO (popMyiupoBaTh OOOOINEHHS W BBIBOABI MO pE3yJbTaTaM IMPOBEAEHHOTO
HaOJTFOIEH U], UCCIIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIBTATOB, BHIBOJOB U
00001IeHMI];

MPOrHO3UPOBATE BO3MOXKHOE PA3BUTUEC MPOLECCA, 4 TAKXKEC BBIABUTATH NPCAMNOJIONKCHUA O €r0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJISITD HENOCTATOYHOCTb W H30BITOUYHOCTh WH(GOpPMAIMU, NAHHBIX, HEOOXOAMMBIX IS
peLIeHus 3a1a4H,

BBIOMpATh, AHAJIM3UPOBATH, CHCTEMATH3MPOBATH W  HHTEPIPETHPOBATH  HUH(POPMALHIO
Pa3NIUYHBIX BUAOB U (POPM NPEACTABICHNUS,

BBIOMpaTh (HOpMy TMpeACTaBieHHs HWHPOPMALMK M HWUIIOCTPHUPOBATH peIlaeMble 3a1add
CXE€MaMH, IUarpaMMaMu, HHOH rpadukoii 1 uXx KOMOWHALMSIMUY,

OLICHUBATh HAN&KHOCTh HH(POpPMALMM TIO KPUTEPUSM, MPEUIOKEHHBIM YUUTENEM HWIIH
cpopMyTUPOBAHHBIM CAMOCTOSITEITEHO.

KoMmyHuKaTHBHbBIe YHHBepCabHbIe YueOHbIe JeificTBHS:

BOCIIPHHUMATH U (POPMYJIIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSIMH H LIEISIMUA OOIIEHHS,
SICHO, TOYHO, I'PaMOTHO BBIPaXaTb CBOIO TOYKY 3PEHHUS] B YCTHBIX M NHCbMEHHBIX TEKCTax,
JaBaTh MOSICHEHHUsI 110 XOAy PELIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBIN PE3ybTarT,

B Xome OOCyXIeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, HpOOJIeMBI,
pelaeMon 3aa4y, BbICKA3bIBATh WACH, HALEJICHHBIC HA MOUCK PELICHUs, CONOCTABIATh CBOU
CYXXIIEHHsI C CY)KACHHUSIMH JPYTHX YYaCTHUKOB IUAJIOra, OOHAPYKMBATh PA3JINYHE U CXOICTBO
NO3ULINH, B KOPPEKTHOH popme GopMyIHpPOBATh PA3HOTIACHS, CBOU BO3PAKECHUS,



® IIPENCTABIATH pPE3YJNbTAThl pEIIEeHUS 3ajJadd, OSKCIEPUMEHTa, WCCIENOBAHMs, IPOEKTa,
CaMOCTOSITENIHO  BBIOWpaTh (popMAaT BBICTYIUIGHHS C VYYETOM 3a1ad  NPE3CHTAlNd |
0COOEHHOCTEH ayJUTOPHUH;

¢ T[OHMMAaThb M UCIOJNB30BaTh NPEUMYIIECTBA KOMAHIHOW WM HWHAWUBHIyaJbHOH padoThl mpu
peleHny y4eOHbIX MaTEMaTUIECKHUX 3a/1a4;

® IIPUHUMATH IIeJIb COBMECTHOH AEATENbHOCTH, TUIAHUPOBATh OPTaHU3aLUI0 COBMECTHON padoThl,
pacripenensaTe BHABI pabOT, AOroOBapUBATHCS, OOCYXKIaTh MPOLECC U pe3yibTaT paboTsl,
000011aTh MHEHUSI HECKOJBKUX JIFOAEH;

e y4YaCTBOBaThb B TIPyNINOBBIX ¢popmax padoTbl (0OcykmeHus, OOMEH MHEHHUSMH, MO3TOBbIE
IITYpMBl U JPYyTHE), BBINOJHATH CBOK YacThb PaOOThl M KOOPAWHUPOBATH CBOU IEHCTBUS C
IPYTUMH YJI€HAMH KOMaHJBI, OLIGHUBATh KAa4eCTBO CBOErO BKJIaa B OOIIMI MPOAYKT IO
KPUTEPHSIM, CPOPMYIHPOBAHHBIM YHaCTHUKAMH B3aMMOACHCTBUS.

PeryasiTuBHBIe yHUBepcAJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranmn3anusi:

® CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJTOPUTM pPELICHHs 3a7a4dl (WM ero 4acTb), BBIOHUpPATh
Croco0 pemeHusi ¢ Y4€TOM HMEIOIIUXCS PECypcoB MU COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLMOHATBbHBIH HHTEJJIEKT:

e BJaneTh CHoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJNS TIpoLecca W pe3yJbTaTra peIeHus
MaTeMaTHYSCKON 3a/1a4H,

® IpeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTb IPH pEIIEHUH 3a1a4yd, BHOCHUTHb
KOPPEKTHBBI B [ESITEIBPHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HAWACHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH,

® OICHMBAaTb COOTBETCTBHE pPe3yJbTaTa MACATENBHOCTH TIOCTABJICHHOW LENH U YCJIOBHSIM,
OOBSICHATh IPUYHUHBI JOCTIKEHUS] HII HEAOCTIDKEHHS! LIeJIH, HAXOIUTh OIINOKY, 1aBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJbBTATHI

K xoH1y o0y4enns B 7 kyiacce 00y4YaroIUNACS MONIYYUT CIETYIOIINE PEIMETHBIE PE3yJIbTaThI:

Yncsa 1 BbIYHCICHUA

BemonHATh, coyeras yCTHbIE M IMUCBMEHHBbIE MPHEMBL, apuMETHUECKHe AEHCTBUS C
PaLMOHAIIBHBIMHU YHCIIAMH.

Haxonuth 3Ha4YeHHMs YUCIOBBIX BBIPAXKEHWH, NMPUMEHSTh Pa3HOOOpa3sHbIE CHOCOOBI M MPHUEMBI
BBIYUCIICHHSI 3HAUEHUH APOOHBIX BBIPAKEHUH, CONEPIKAIIUX OOBIKHOBEHHBIE U JECSITHIHBIE TPOOH.

[Tepexoqutb OT OAHOHN (OPMBI 3aMMUCH YUCEN K Apyroi (rmpeobpa3oBbIBaTh AECATUUHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOb).

CpaBHHBATH U yHOPSIOYNBATH PAlIMOHAIBHBIE YHCIA.

OxpyrisTh yucna.

BBINONHATE TPUKUIKY M OLEHKY pe3yJbTaTa BbIMUCICHHUH, OLEHKY 3HAUYEHUH YHCIIOBBIX
BbIpa keHUH. BBIMONHATE NEHCTBHSI CO CTENEHAMHU C HATYPAJIbHBIMU ITOKA3aTENSIMH.

[IprMeHATh MPU3HAKHU ETUMOCTH, PA3JIOKEHNE Ha MHOXKHUTEIH HATYPaJIbHBIX YHCEI.

Pemath  mpakTUKO-OpMEHTHPOBAHHBIE  3a/1a4M, CBSI3aHHBIE C  OTHOLIEHHEM  BEJIUYUH,
NPONOPIHMOHAIBHOCTBIO BEJIMYHH, NPOLEHTAMH, HHTEPIPETUPOBATH PE3YJbTAThl PELICHUs 3a1ad C
y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOHCTBAMHU PacCMATPHBAEMbIX OOBEKTOB.

Aunredpanyeckne BbIPAKEHHs

Ucnonp3oBarh anreOpanyecKyld TEPMHUHOJOTHIO W CHMBOJIUKY, INPHMEHSATh €€ B IIpoLecce
OCBOEHHs yueOHOro MaTepuaa.

Haxonuth 3HaueHus1 OyKBEHHBIX BbIPAXKEHUH NMPH 3aJAHHBIX 3HAYEHUSIX MEPEMEHHBIX.

BemonsaTe npeoOpa3oBaHMs LENOrO BBIPAKEHWS B MHOTOWIEH MPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.



BBINONHATE YMHOXXE€HHE OAHOYJIEHA HA MHOTOYJIEH UM MHOTOWIEHAa HAa MHOTOWIEH, NPUMEHSTH
(dbopMyJIEl KBaApaTa CyMMBI H KBaJpaTa pa3HOCTH.

OcCyIiecTBIATh Pa3OKEHHE MHOTOWIEHOB HA MHOJKUTENN C TOMOINBIO BBIHECEHHs 3a CKOOKH
00111ero MHOXKHTEJISI, TPYIITUPOBKU CJIAraeMbIX, MPUMEHEHHsT (POPMYJT COKPAIEHHOTO YMHOKESHHUSI.

[IpumensaTe mpeoOpa3oBaHUs MHOTOWICHOB U PEIICHUS Pa3IMYHBIX 3a7ad M3 MATeMaTHKH,
CMEKHBIX NIPEAMETOB, U3 PEATILHON MPAKTUKH.

Ucnonp3oBaTh CBOMCTBAa CTemeHeW C HATypPaJbHBIMH MOKa3aTesIMH [JIsI TPeoOpa3OBaHMUS
BBIPAXKCHUI.

YpaBHeHHS] H HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUS C OAHON NMEPEMEHHOM, MPUMEHSs MIPaBUJIa MePexoaa OT UCXOIHOIO
YPaBHEHHUsI K PABHOCWIBHOMY eMy. IIpoBepsTh, sIBJI€TCA U YUCIIO KOPHEM YPAaBHEHHUSI.

[TpumeHsTh rpaduyeckiie METOABI MPU PEIIEHUH TMHEHHBIX YPABHEHUH U HX CHCTEM.

[TonGupaTe mpuMepsl Map YUCEN, SBISIIOIIUXCS PEIIeHHEeM JHHEHHOrO ypPaBHEHHSI C IIBYMsI
MEPEMEHHBIMU.

Ctpouth B KOOPIOMHATHOW IUIOCKOCTH TpaduK JMHEHHOrO YypaBHEHHUs C IBYMs INEPEMEHHBIMH,
NOJIB3YsICh TPaQUKOM, IPUBOIUTE IPUMEPHI PELICHUST YPaBHEHHUSI.

Pemarhb cucTeMbl ABYX JTUHEHHBIX YPABHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE rpadUIeCKH.

CocTaBiaATh W pellaTh JUHEHHOE ypaBHEHHE WJIM CUCTEMY JIMHENHBIX YpaBHEHMH MO YCIOBUIO
3a4a4M, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a4a41 MOJTY4YEHHBIN Pe3yJIbTaT.

DyHKIUH

H300pakaTe Ha KOOPAUHATHON MPSIMOH TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPAUHATAM, JIY4H,
OTpPE3KHU, MHTEPBAJIbI, 3aIMChIBATH YUCIOBBIC IPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

OTMme4aTh B KOOPIWHATHOH IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOPIMHATaM, CTPOUTH rpaduku
nuHeHHbIX QyHKIui. CTpouts rpaduk GyHKIHNU y = [X|.

OnuceBaTh C MOMOLIBIO (PYHKIUI M3BECTHbIE 3aBUCUMOCTH MEXKIy BEIHYWHAMH. CKOpPOCTb,
BpEMs1, PACCTOSTHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENLHOCTD, BPEMsI, 00BEM PadOTHI.

Haxonuth 3HaueHue QyHKIUN 110 3HAYSHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii crocod mpeAcTaBieHUs U aHajgu3a WHQOpPMANWK, U3BJIEKATh W
UHTEPIPETHPOBATh HHPOPMALIHIO 13 IPa(UKOB PEANbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koH1y oOy4enns B 8 kiiacce 00y4aroUNACS MONIYYUT CIETYIOIINUE PEIMETHBIE PE3YJIbTaThI:

Yucaa v BbIYHCICHUSA

Hcnonp30BaTe HaYaIbHbBIE MPENCTABICHNUS] O MHOXKECTBE NEHCTBUTENBHBIX YHCEIN [JIs1 CPABHEHUH,
OKPYTJICHUS U BBIYUCIICHUN, N300paskaTh AEUCTBUTENbHBIC YUC/IA TOYKAMU HA KOOPIMHATHOM MPSIMOU.

[IpuMmeHATE MOHATHE apu(PMETHUECKOro KBaApPAaTHOIO KOPHS, HAXOOUThb KBaApaTHbIE KOPHH,
UCTIONB3YS MPH HEOOXOMUMOCTH KaJbKYJISITOP, BBINOJHATH MPEOOpa3OBaHMs BBIPAKEHHH, COMEpIKaIINX
KBaJIPaTHBIE KOPHU, UCTIOJb3YsI CBOWCTBA KOPHEH.

Ucnonp3oBaTh 3amucu OOJBIINX M MAJbIX YHCEN C MOMOINBI0 AECATUYHBIX APOOeil M creneHei
yucna 10.

Aunreépanyeckue BbIPAKEHHs

[IpMeHATh MOHATHE CTENEHH C LENbIM MOKA3aTeIeM, BBIIOJIHIATh NMPeoOpa3oBaHUs BBIPAKECHHI,
COAEP KAILINX CTENEHU C LIEJIBIM 10KA3aTeeM.

BBINONHATE TOXIECTBEHHBbIE NPEoOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH HA OCHOBE MPABHII
IeHCTBUH HaJl MHOTOWIEHAMH H aIreOpaniecKuMu ApoOsMu.

PacknanpiBaTh KBaApaTHBIN TPEXWIECH HA MHOXKUTEIIH.

IIpumensaTe npeoOpa3oBaHUsl BBIPAXKEHHWH [JIs1 PELICHUs PA3NUYHBIX 3a7ad U3 MaTeMAaTHKH,
CMEKHBIX NIPEAMETOB, U3 PEAILHON MPAKTUKH.

YpaBHeHHUSI H HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIE YPABHEHHUS M PALMOHAIBHBIE YPABHEHHUs, CBOASIUMECS K HUM,
CHUCTEMBI IBYX YPAaBHEHUH C IBYMsl IEPEMEHHBIMH.

IIpoBomuTe mnpocTedlMe HCCIENOBaHUS YPABHEHUH M CHCTEM YPaBHEHUN, B TOM 4YHCIE C
NpUMeHeHHeM rpaduIecKux MpeacTaBieHni (yCTaHABIMBAaTb, UMEET JI YpPaBHEHHE WJIM CHCTEMA
ypaBHEHUI peIeHus, €CJIU UMEET, TO CKOJIbKO, H IIpoUee).



IlepexonuTb OT ciaoBecHOH (POPMYIMPOBKU 3amadu K €€ anreOpandeckoil MOAENH C ITOMOIIBIO
COCTABJICHUS] YPABHEHUs] WM CUCTEMbl YPaBHEHH, UHTEPIIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM
3a7a44 MOJYUYEHHBIN Pe3yJIbTaT.

IIpMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB U CPABHEHMs, OLICHKH, peIlaTh JIMHEHHbBIE
HEPaBEHCTBA C OIHOW MEPEeMEHHON M WX CHCTEMBI, AaBaTh rpaUUYeCcKyr HILUTIOCTPALMI0 MHOMKECTBA
pelIeHH HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DyHKIUH

[ToHnMaTe W HCMONB30BATh (PYHKIMOHAJBHbIE TOHSATHS M S3bIK (TEPMHUHBI, CHMBOJHYECKHE
00O3HaueHMsI), ONpeNeNATh 3HadeHWe (QYHKIMHA [0 3HAYEHHI0 apryMeHTa, OMpEeNeNsiTb CBOHCTBA
¢bysKIMN 10 €€ TpaduKky.

Ctpoutb rpaduku 31eMEeHTapHbIX PYHKUNH BUIA!

y =k/x,y=x2, y=x3,y = x|, y = VX, ONHCHIBATb CBOICTBA YHCIOBOH (PYHKLMHA 110 e rpaduKy.

K xoH1y oOy4enns B 9 kiacce 00y4aroUNACS MOTYYUT CIETYIOIINUE PEIMETHBIE PE3yJIbTaThI:

Yncsa v BbIYHCICHUA

CpaBHHMBATH U yIOPSIOYNBATH PALIMOHAIBHBIE H HPPALIHIOHAIBHBIC YHCITA.

Bemonsare apupmernueckue OeHCTBHA € pPALMOHAJBHBIMH YHCIAMH, COYeTass YCTHBbIE W
UCHMEHHBIE IPUEMBI, BBITIOJIHSTD BBIYUCIEHHS ¢ UPPALMOHATIBHBIMI YHCIAMH.

Haxonuth 3Ha4eHHs CTENEHEH C LeNbIMH IOKa3aTeNsiIMH M KOPHEW, BBIMUCIATH 3HAUYEHUS
YHCIIOBBIX BBIPAKEHUH.

OxpyrasiTe NeHCTBUTENbHBIC YHCIA, BBIMOJNHATh NPUKUAKY pPE3ysIbTaTa BBIYMCICHUN, OLCHKY
YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHUs1 H HEPABEHCTBA

Pemary nuHelHbIE W KBajpaTHbIE YPaBHEHMs, YPaBHEHHs, CBOISIIIMECS K HHUM, MPOCTEHIIne
IpoOHO-palMOHANIbHBIE YPABHEHUSI.

Pemathb cucteMbl ABYX JTUHEHHBIX YPABHEHHUH C IBYMs IEPEMEHHBIMU H CUCTEMBI JIByX YPaBHEHUH,
B KOTOPBIX OJJHO YPaBHEHUE HE SIBIISIETCS JINHEHHBIM.

Pemarh TekcTOBBIE 3a1aUN anredpanuecKuM CrocoOOM ¢ MOMOIIBIO COCTABJICHUS! YPABHEHUS HIIH
CUCTEMBI IBYX YPABHEHHH C IByMsl IEPEMEHHBIMH.

IIpoBomauTe mpocTedlMe HCCAENOBAaHUS YPAaBHEHUH M CHUCTEM YPaBHEHUN, B TOM 4YHCIE C
npUMeHeHneM rpadUuIecKux MpeACTaBieHni (yCTaHABIMBATb, UMEET JIM YpPaBHEHHWE WJIHM CHCTEMa
ypaBHEHUI peleHus, €CJIi UMEET, TO CKOJIbKO, H IIpoUee).

Pemarh nuHeiHbIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, N300pakaTh PELICHHE HEPABEHCTB HA
YHCJIOBOM NMPSIMOM, 3aIUCBIBATH PELIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemarb cucreMbl JHHEWHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKJOYANOIIHE KBAIPAaTHOE
HEPaBEHCTBO, M300paXkaTh peIleHNe CUCTEMbl HEPABEHCTB HA YHCIIOBOH MPSIMOH, 3aITUCHIBATh PELICHNE C
MIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH PA3IMYHBIX 3a/1a4.

DyHKIUH

Pacno3naBarh (yHKIMM W3y4eHHbIX BHAOB. IlOKa3bIBaTh CXEMAaTUYECKU pACIIONOXKEHHE Ha
KOOPAWHATHOH TUIOCKOCTH rpadpukoB pyHKuM Bupa: y = kx, y =kx + b,y =kx, y =ax2 + bx + ¢, y =
x3, y=4x, y = |x|, B 3aBHCHMOCTH OT 3HaUEHHI KO3 PHLHEHTOB, OMUCHIBATH CBOMCTBA (bYHKIIHIL.

Ctpoutp u n3obpakaTb CXeMaTHUECKU IpadUKH KBaAPaTUYHBIX (DYHKIMHA, OMUCHIBATH CBOWCTBA
KBaJPaTUYHBIX PYHKUUH 1O UX rpaduxam.

Pacno3naBarh kBagpaTHuHyl GYHKOHIO 1O (GopMyJie, MPUBOAWTbL NPUMEPbI KBaIPATUUHBIX
(byHKUMHA U3 peanbHON KU3HH, (PU3UKH, TEOMETPHH.

YucsioBbIe NOCTEA0BATEILHOCTH U MPOrPeCcCHH

Pacnio3naBath apupMeTHIECKYIO U T€OMETPUIECKYIO IPOTPECCHH TPH Pa3HBIX CIIOco0ax 3aJaHus.

BBINONHATE BBIMHCICHUS C HWCHOJb30BaHHEM (GOPMYJ N-r0 4WieHa apuMETHUecKOd U
reOMETPUYECKON TPOrPECCUl, CYMMBI IIEPBBIX N YJICHOB.

H300pakaTh 4I€HBI TOCIENOBATEIBHOCTH TOUKAMH HA KOOPIUHATHOM MIIOCKOCTH.

Pemarp 3amaum, CBsi3aHHBIE C YHCJIOBBIMH IIOCJIEAOBATEIBHOCTSIMH, B TOM YHCIE 330a4d W3
peasbHOH JKU3HHU (C UCTIONB30BAHNUEM KAJIBKYIIATOPA, HU(PPOBBIX TEXHOJIOTHH).



TEMATNYECKOE NMIAHNPOBAHWE
7 KJTACC

HavmeHoBaHMe pasfenos v Tem
nporpaMmmeil

Ne n/n

Yucna n BbluncneHns. PaumnoHanbHble
yucna

AnrebpanyecKkne BblpaKeHUs
YpaBHeHus U HepaBeHCTBa
KoopauHaTtel 1 rpagmkn. OyHKLUK

MoBTOpeHne n 0606LeHnE

OBLWEE KOMMMYECTBO YACOB IO
MPOrPAMME

KonnyecTBO yacoB

Bcero

25

27

20

24

102

KoHTpO/bHbIE
paboThbl

MNpaKTnyeckune
paboThbl

OJIeKTPOHHbIE

(undposble)
obpasoBaTesibHble

pecypchbl

buénuoteka LLOK
httDs://m.edso0.ru/7f415b90

buénuoteka LLOK
httos://m.edsoo.ru/7f415b90

buénuoteka LLOK
httos://m.edsoo.ru/7f415b90

buénuoteka LLOK
httos://m.edsoo.ru/7f415b90

buénuoteka LLOK
httos://m.edsoo.ru/7f415b90

10


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 KJTACC

Ne n/n

10

HanmeHoBaHue pasfenoBs v Tem
nporpamMmmbl

Yucna u BbluncneHns. KeagpaTtHble KOPHU

Uncna n BbluncnieHns. CteneHb C LenbiM
nokKasaTesnem

Anrebpanyeckue BblpaXeHUS.
KBagpaTHblii TPEXUIEH

Anrebpanyeckune BblpaXeHUs.
Anrebpanyeckas apobb

YpaBHeHNs 1 HepaBeHcTBa. KBagpaTHble
ypaBHeHUA

YpaBHeHNs 1 HepaBeHcTBa. Cuctemsl
ypaBHEHN

YpaBHeHNs 1 HepaBeHCcTBa. HepaBeHcTBa
®yHKUMKU. OCHOBHbIE NMOHATUA
®yHKUMN. Yucnosble yHKLUN

MoBTOpeHne 1 0606wWeHnE

OBLWEE KOMMMYECTBO YACOB IO
MPOrPAMME

Bcero

15

15

15

13

12

102

KonwnyecTBO yacoB

KOHTpO/bHbIE
paboThbl

MpakTuyeckune
paboThbl

ONEeKTPOHHbIEe

(unposble)
obpasoBaTefibHbIe

pecypchl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f417af8

bnénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bnénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bnénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bnénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bnénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bunénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bunénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bunénuoteka LLOK
httos://m.edsoo.ru/7f417af8

bunénuoteka LLOK
httos://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
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
https://m.edsoo.ru/7f417af8

9 KJTACC

No HanmeHoBaHue
n/ pasfenos u TeM
n nporpamMmmbl

Uncna un
BbIYMCIEHNS.
[encTeutenbHble
yncna

YpaBHeHUA U
HepaBeHCTBaA.
YpaBHeHUS C
O/IHOW
nepeMeHHoM
YpaBHeHNsa un
HepaBeHCTBaA.
Cuctembl
YpaBHEHWIA

YpaBHeHNsa un
HepaBeHCTBaA.
HepaseHcTBa

dyHKLUN

Uuncnosble
nocnefoBaTenbHO
CTHn

lMoBTOpEHME,
0606LleHNe,
cucTemaTumsaums
3HaHWM
OBLLEE
KONMMYECTBO
YACOB No
MPOrPAMME

KonnyecTBO yacoB

Bcer KOHTpoObLH
0 ble paboThbl
9
14 1
14 1
16 1
16 1
15 1
18 1
102 6

NMpakTnyeck
ne paboThbl

OJIeKTPOHHbIE

(unposble)
obpasoBaTefibHble

pecypchl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41
9d08

bnébnuoteka LLJOK
https://m.edsoo.ru/7f41
9d08

bnénuoteka LLJOK
https://m.edsoo.ru/7f41
9d08

bnénuoteka LLOK
https://m.edsoo.ru/7f41
9d08

Bnénuoteka LLJOK
https://m.edsoo.ru/7f41
9d08

bnénuoteka LLOK
https://m.edsoo.ru/7f41
9d08

bnbnuoteka LLJOK
https://m.edsoo.ru/7f41
9d08
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https://m.edsoo.ru/7f419d08
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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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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