MyHununajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
«Cpennsisi o0meodpasoBaTebHas mKoJga Ne 17»
(MAQY COHI Ne 17)

AHHOTanMs K padoyeii mporpaMmMme yueOHOro npeamera «MaremaTuka»
PabGouass mporpamma ydeO6HOro mnpeamera «Marematukay (6a30BBIH YpPOBEHB)

o0s3aTebHONM MpeaMeTHON obnactu «MatemaTuka U uHpoOpMaTHKa» pa3zpaboTaHa Ha
OCHOBaHUHU

1. IMpuxa3z Munnpocsemieanst Poccuu ot 31.05.2021 1. Ne 287 «O06 yrepxaeanu OI'OC
OCHOBHOT'O o011ero 00pa3zoBaHUSI.
2. [Ipuka3z Munnpocsemenust Poccun ot 18.07.2022 1. Ne 568 «O BHeceHUU U3MEHEHUN
B ®I'OC ocHoBHOrO 001IeT0 00pa30BaHMsI, YTBEPKIACHHBIM MpHUKazoM MHHHCTEpPCTBA
obpazoBanus u Hayku Poccmiickori ®enmepanun ot 31 mas 2021 roma Ne 287»
peanu3yeTcss ¢ 5 mo 9 Kkimacc B COOTBETCTBUHM C (eAepalbHbIM YUYEOHBIM IJIAHOM
OCHOBHOTO 00111eT0 00pa3oBaHus (S5-aHEBHAs yueOHAast HEACIS).

B paboueit nporpamme coaep:kaTcsi OCHOBHBIE TMHUU COJIEPKAHUS TTPOTPaAMMBI 10
MaremaTuke B 7-9 kmaccax: «Yucna v BwIUHCICHUSY, «AnreOpa» («Anredpandeckue
BBIDOKECHUS», «YPaBHEHHS WM  HEpPaBEHCTBa»), «DyHkuum»,  «l'eomerpus»
(«'eometpuueckue GUrypbl U Ux CBOMCTBaY, «V3MepeHrne reoOMEeTPUIECKUX BEITHUUMHY),
«BeposiTHOCT M CTAaTHCTHKa». MaTeMaThka TpaJulMOHHO M3Yy4aeTcsd B paMKax
ClenyIomux ydeOHbIX KypcoB: B 7-9 kmaccax — «Anrebpay», «['eomerpus» u B
mporpaMme TMPUCYTCTBYET CaMOCTOSITENIbHBIA yueOHBIM Kypc «BepostHOoCTh
cratuctuka» (7-9 knaccol).

PabGouass mporpamma ydeOHOro mnpeamera «Marematukay (0a30BBIH YpPOBEHB)
SIBIISIETCS JaCTBIO OOI1 000, ONPEAETSAIONIEH:
. COJIepXKaHUE;
* IUTAHHpPYEMBbIE Ppe3yJbTaThl (JIMYHOCTHBIE, METANpPEIMETHbIE W TPEIMETHBIC);
* TEMaTWYeCKOe IUIAHUPOBaHUE C Yy4€ToM pabouel NporpaMMmbl BOCTHUTAHUS U
BO3MOKHOCTBIO uctoab3oBanus DOP/LIOP.

Hacrosimeil mporpamMmoii npeaycMaTpuBaeTCsl BbIACICHHE B y4eOHOM IIJIaHE Ha
M3yYeHHE MaTeMaTuku B 7—9 kiaccax 6 y4yeOHbIX YaCOB B HEJETIO B TEUECHUE KAXK]IOTO
roga oOydeHus, Bcero 952 yueOHbIX yaca. Ha m3ydenune ydyeOHOro kypca «Amnredpar»
otBoauTcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Heznelnto), B 8 kitacce — 102 yaca
(3 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B Henento). Ha u3ydenue yueOHOTO
kypca «I'eomerpus» orBoautcs 204 daca: B 7 kiacce — 68 yacoB (2 yaca B HEZIEl0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 68 yacoB (2 yaca B Hegento). Ha
u3ydyeHue yudeOHoro kypca «BeposrHocTh M craTtuctuka» otBoautcs 102 daca: B 7
kiacce — 34 yaca (1 yac B Hezeno), B 8 kiacce — 34 yaca (1 gac B Hezeno), B 9 kiacce —
34 yaca (1 wac B Hememo). MaremaTuyeckoe oOpa3oBaHHE B OCHOBHOM IIIKOJIE
CKJIQJIBIBACTCSl M3 CIICAYIONINX COJEPKATEIbHBIX KOMIIOHEHTOB: apu(pMeTukKa; anreopa;



TC€OMETPHS;, IJIEMEHThl KOMOWHATOPHUKHU, TEOPUU BEPOATHOCTEH, CTATUCTHKU M JIOTUKH.
OTu conepKaTelIbHbIe KOMIOHEHTHI TEPEIUICTAIOTCS W B3aMMOJICHCTBYIOT B yUeOHBIX
Kypcax.

Pabouast mporpamma oOCyXJIeHa M TPUHSTA PEIICHUEM METOJUYECKOTO OO0bEIMHEHUS
yuduTened MareMaTuKd, HHPOPMATUKH U (GU3MKK M COTJacoBaHa 3aMECTUTEIEM
mupekropa o YP, 3amecturenem nupekropa no BP MAOY COII Ne 17.



MUHHUCTEPCTBO ITPOCBEINIEHUSI POCCUMCKOMN ®EJEPAIIUNA
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IHOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBifeTCSs OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO o0OmIero oOpa3oBaHMs: OHa
obecrieynBaeT M3yueHHE IPYTUX JIUCHUIUIMH, KAaK €CTECTBEHHO-HAyYHOrO, TaK ¥ TyMaHUTapHOTO
LUKIJIOB, €€ OCBOCHHE HEOOXOAMMO Uil MPOJOJKEHHS OOpa3oBaHMs M B IOBCEIHEBHON KHU3HU.
Pa3Burtue y 00ydaroniuxcsi HaydYHbIX MPEICTABICHUH O MPOUCXOKICHUU U CYHIHOCTH anreOpanyecKux
abcTpakiuii, crnoco0e OTpakeHUsT MaTeMaTUYeCKONl HayKoWl SBJIIEHMH M MPOIECCOB B MPHUpPOAE U
00I1IeCTBE, POJIM MaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS U KAueCTB MBIILICHUS, HEOOXOMUMBIX JUIS aJalTalud B
coBpeMeHHOM u(ppoBoM obmiecTBe. M3ydeHne anreOpbl oOecnieunBaeT pa3BUTHE YMEHUS HAOIIOIATh,
CpaBHMBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIILIICHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JEHCTBHUS W BBIBOJBI, (OPMYIHUPOBATH YTBEPKIACHUS.
OcBoenue Kkypca anreOpsl oOecreuMBaeT pa3BUTHE JIOTMYECKOrO MBIIUICHUS OO0YyYalouuxcs: OHHU
UCTOJNB3YIOT JEAYKTUBHBIE W WHIAYKTUBHBIE pacCyXICHHs, OO0OOIIEHHE ¢ KOHKPETH3AIHIO,
abctparupoBanue u aHanoruro. OOyueHue anrebpe mpeanoyaraeT 3HAYUTENBHBI  00BEM
CaMOCTOSITENTLHON AEATENBHOCTH 00yYaroIUXCs, IOITOMY CaMOCTOSATENBHOE PEIICHHE 33aa4 SBISETCS
peanuzanueii JesTeIbHOCTHOTO MPUHIUIIA O0yYeHUSI.

B crpykrype mporpammbl yaeOHOro Kypca «Auredpa» Ui OCHOBHOTO 00IIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJEp)KAaTeIbHO-METONNYEeCKUue JHHUU: «Yucina ¢ BBIYUCICHUY,
«AnreOpanueckue BBIpAXKEHUS», «YpaBHEHMsI U HepaBeHCTBa», «DyHkuumn». Kaxnas u3 31tux
COJIEPKATEIbHO-METOANYECKUX JIMHUMA pPa3BUBAeTCS HAa MPOTHKEHUU TPEX JEeT H3Y4YeHHs Kypca,
B3aMMOJICHCTBYSl C JAPYrHMH €ro JHHUsAMH. B Xome wu3ydeHuss ydeOHOro Kypca oOydarommmcs
MIPUXOAUTCS JTIOTUYECKH PACCYKIATh, UCIIOIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3u ¢ 3TUM
B IIPOrpaMMy Y4eOHOTO Kypca «Anredpay» BKIFOUEHBI HEKOTOPHIE OCHOBHI JIOTUKH, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3liellax MaTeMaTHYeCKOro oO0pa3oBaHUs U CIOCOOCTBYIOIIME OBJAJACHHUIO
00y4arolMMUCSI OCHOB YHHUBEPCAJIILHOTO MaTeMaTH4YecKoro si3bika. CopepKaTenbHOM U CTPYKTYpHOMH
0CcO0EHHOCTBIO Y4eOHOTO Kypca «Aredpay SBIsSETCS €ro HHTETPUPOBAHHBIN XapakKTep.

Conepxxanue aMHUU «YHCIa U BBIYMCICHUS» CIYXHUT OCHOBOW I JajJbHEWUIIEro W3ydeHHs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIUXCS JOTMYECKOTO MBIIUICHUS, (HOPMHUPOBAHHIO
YMEHHUS T0JIb30BaThCs aJITOPUTMAMH, & TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX HaBBIKOB, HEOOXOAMMBIX
IUIsl TIOBCETHEBHOW JKM3HM. Pa3BUTHE TOHATHS O YHCJIEe HAa YpPOBHE OCHOBHOTO 00IIEro odpa3oBaHUs
CBSI3aHO C pALMOHAIBHBIMM M HUpPpalMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM NPEACTABICHUH O
JCWCTBUTEIFHOM 4YHCIie. 3aBEpIICHWE OCBOSHHS YMCIOBOW JMHHHM OTHECEHO K CpEIHEMY oOImemy
00pa3oBaHMUIO.

CopepxaHue AByX alreOpandeckux JIMHUN — «Ayredpandeckue BhIpaXeHUs» U «YPaBHEHUS U
HEpaBEHCTBa» CHOcOOCTBYeT (OPMUPOBAHUIO Yy OOYydYaIOUIMXCS MaTeMaTHYecKOro  arrmapara,
HEOOXOAMMOTO JUTSl pEeHICHUs 33]]ad MaTeMaTHKH, CMEKHBIX TPEJMETOB H IMPAKTHKO-OPUEHTHPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHHMsl y4eOHBIM MaTepHan TpyNIupyeTcs BOKpPYT
palMoOHANBHBIX BBIpAXKEHUH. Anredpa JAEMOHCTPHPYET 3HAYEHHWE MATEMAaTHKH Kak S3bIKa s
MOCTPOCHMsI MaTeMaTUYeCKHX MoJIesiel, ONUMCaHMs MPOLECCOB U SABJICHUN peaqbHOro Mupa. B 3amaun
oOydeHHs anreOpe BXOIAT TaKXKe JalbHEHIIee pa3sBUTHE AaNTOPUTMHUYECKOTO  MBIIIICHHUS,
HEO0XOJMMOTO, B YaCTHOCTH, JUIsI OCBOCHMS Kypca HMH()OPMATHUKU, U OBJIAJCHHE HABBIKAMU
JIEeMyKTHBHBIX paccyxnaeHui. I[IlpeoOpazoBaHWe CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpakeHUs1, CIIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPUECTBY.

Conepxanvie (yHKIMOHATHHO-TpaQHUUECKON JIMHUHM HAIEJCHO Ha TONydeHHe O0ydJaromnMUCs
3HaHUN 0 (QYHKIMAX KaKk BaKHEHIIEH MaTreMaTHMYecKOW MOJENU s OMHCAHUS M HUCCIEIO0BaHHS
Pa3HOOOpAa3HBIX MPOIIECCOB W SIBIICHUW B MIPUPOJE M oOImiecTBe. V3ydeHune marepuana CriocoOCTBYET
pa3BUTHIO y OOYYarOIIMXCSl YMEHHUS HCIOJb30BaTh pA3JIMUHBIE BBIPA3UTENbHbIE CPEICTBA S3bIKA
MaTeMaTHKH — CJOBECHBbIE, CHMBOJIMYECKHE, TpauuecKue, BHOCHT BKJIaA B (OpPMHpPOBaHUE
MPEJCTaBICHUN O POJIM MAaTEMaTHKH B Pa3BUTHU IIUBIIIN3ALUH U KYJIbTYPBHI.



CornacHo yudeOHOMY IuUTaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJIENYIOLINEe OCHOBHBIE pa3felibl colepikaHus: «Uucina U BBIUKCICHUS», «Alredpanyeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha n3ydenne yueOHOro kypca «Anredpa» orBoautcs 306 yaco: B 7 kimacce — 102 vaca (3 yaca B
Heqento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucna v BoIYMCICHUSA

JpoOu OOBIKHOBEHHbIE M JAECATHYHBIE, IIEpexoa OT OJHOM (hopMbl 3amucu ApoOeill K Apyrow.
[lonsiTHEe panMOHAIBPHOIO 4YHUCIA, 3allUCh, CPAaBHEHHUE, YIOPSAAOYMBAHUE PALUOHAIBHBIX YHUCE.
Apudmernueckue ASHCTBUSA C PaLMOHATIBHBIMM YuCiIaMu. PelieHue 3ajjad U3 peasbHOM NMPaKTHKH Ha
9acTu, Ha IpOOH.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: ONpeieseHue, IpeoOpa3oBaHNue BBIPAXKEHUN HAa OCHOBE
OIIpeJIeNICHUs], 3aMUCh OONBIINX YHcel. [IporeHThl, 3auch MPOLEHTOB B BUAE IpoOU W APOOH B BHIE
IIPOLIEHTOB. TpY OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEIICHUE 3a7a4 U3 PEAIbHOM NIPAaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTyPAIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IpsiMasi U 00OpaTHasi MPONOPLIUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHHME BBIPDAKEHUS C IEpeMEHHOM. JlomycTumele 3HaueHUs
nepeMeHHbIX. IIpencraBnenrue 3aBUCHMOCTH MEXAY BEIMYMHAMM B BuJe GopMmysbl. Beiuncienus no
¢dopmynam. IIpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHMH, TOXKIECTBEHHO paBHbIE BBIPAXXEHUS, MpaBUIIa
npeoOpa3oBaHUs CyMM M IPOW3BEICHHN, MpaBWIIa DPACKPBITUS CKOOOK WM TPHUBEACHHS IMOTOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

Opnowienbsl u MHorowieHsl. CreneHb MHorowieHa. CIJI0KEHHME, BBIUUTAaHUE, YMHOXCHHE
MHOTOuwIeHOB. DOPMyJIbl COKPAIEHHOTO YMHOXKEHHU: KBaApaT CyMMBbI M KBaJapaT pa3HocTH. PopMmyiia
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUJIEHOB HA MHOKHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBuUia MpeoOpa3oBaHUS YPAaBHEHUS, PaBHOCHIBHOCTh
YpPaBHEHUU.

JInneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YUCJIO KOPHEW JIMHEWHOIO YpPaBHEHHUs, pELICHUe
JTUHENHBIX ypaBHeHMH. CocTaBleHHE ypaBHEHUM IO YCIOBHIO 3ajaud. PerieHune TEeKCTOBBIX 3ajad C
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHME C JByMsl NepeMeHHbIMM U ero rpadux. Cucrema ABYX JHHEHHBIX
ypaBHEHUH ¢ JBYMs NepeMeHHbIMH. PelieHne cucteM ypaBHEHHMH criocob6oM mojcTaHOBKH. [Ipumepsl
pelIeHUs TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPAaBHEHMIA.

DyHKUMH

Koopaunara Toukn Ha npsmoil. UucnoBele nMpoMexyTKu. PaccrosHue Mexay AByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronpHass cucremMa koopauHat, ocu Oxu Oy. Abcuucca W OpAWHATA TOYKH Ha
KOoopAHHATHOH miockocTu. [lpumeps! rpadukos, 3agaHHbIX GopMyaamu. UTeHue rpaguKoB peaabHbIX
3apucumocteil. [lonstue ¢pynkuuu. I'padux ¢ynknuu. CsoiictBa dyHKuuN. JluneliHas ¢yHkius, eé
rpaduk. ['padux dpynkuun y = [X|. ['paduueckoe pemeHne TMHEHHBIX YPaBHEHHH W CHCTEM JIMHEHHBIX
YpaBHEHUM.



8 KJIACC

Yucia v BBIYUCTCHUA

KBanparuslit kopenb u3 yncina. [lonarue o0 uppanuonaabHOM yHcie. JecaTuaHble TpUuOIMKeHUs
uppanroHanbHbIX uucen. CBoiicTBa apu(METHUECKUX KBaJPAaTHBIX KOPHEH M HMX NpPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHHUM U BHIYUCICHUIM. [leficTBUTENbHBIE YUCIA.

Crenens c 1eIbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHiapTHas 3aMKUCh YUCTA.

AsredOpanyeckue BbIpasKeHM sl

KBanpaTtHblii TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anreOpanveckoit napodu. CiokeHue, BHIYUTAHHE,
YMHOXXEHUE, JiefieHHe anredpanyeckux Apooeil. ParmonanbHbie BRIpaKeHHs U UX TpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, popMyna kopHeil kBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOJSIIMXCS K JHMHEWHBIM U KBaapaTHbIM. [Ipocreiiine apoOHO-palrOHAbHBIE
YPaBHEHU.

I'padmyeckass uwHTEeprperanus YpaBHEHUW C JABYMsS T[EPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YPAaBHEHUN C JIBYMs IEpeMEHHBIMHU. [IpuMepnl pelIeHHs] CHCTEM HEIMHEMHBIX YPAaBHEHHU C JBYMs
MIEPEMEHHBIMHU.

Pemrenune TeKCTOBBIX 331a4 aNreOpandeckuM CrIOCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMcTBAa. HepaBeHCTBO ¢ o1HON nepemMeHHO#. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHElHbIE HEPaBEHCTBA C OAHON nepeMeHHOW. CucTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
MEPEMEHHOM.

DOYyHKIUH

[Monstue ¢pyukiuu. O61IacTh onpeneaeHuss ¥ MHOXKECTBO 3HadeHn QyHkiuu. CrocoObl 3ajaHus
GyHKIHH.

I'paduk Gynkuuu. Yrenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps rpadukoB QyHKIHIA,
OTpaXKaroIKX PeaIbHbIE IPOLIECCHI.

OyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX T'PadUKH.
OyHKIUU Y = X, y= X3, y= VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CHCTEM YPaBHEHHUIA.

9 KJIACC

Yucsia 1 BBIYUCICHUA

PannonaneHble yncia, UppalMOHAILHBIE YKCIIA, KOHEUHbIE U OECKOHEUHBIE JECATUYHbIE IPOOH.
MHOXecTBO JNEHCTBUTENBHBIX YUCEN, NEHCTBUTENBHBIE YMCIAa KaK OECKOHEUHbIE JECATHYHBIE IPOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JICUCTBUTENBHBIX YHCENI M KOOPAMHATHOU
IIPSAMOM.

CpaBHeHUE 1eHCTBUTENBHBIX YUCEN, apu(METHIECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHUCIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpuOnm:xE€HHOE 3HaYEHNE BEIMUMHBI, TOYHOCTh NMpuOmmkenus. Oxpyrinenue uncen. [Ipuxkuaka n
OLICHKA PE3YJIbTATOB BBIYUCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneiitnoe ypaBHeHue. Pelienue ypaBHeHH M, CBOAALIMXCS K JIMHENHBIM.

KBagparHoe ypaBHeHue. PemieHuwe ypaBHEHM, CBOASIIMXCA K KBaJpaTHBIM. bHKBajgpaTHOe
ypaBHeHue. IlpuMmepsl pellleHUs YpaBHEHMM TpPETbe W YETBEPTOM CTENEHEH pa3lIoKCHUEM Ha
MHOXUTENH.

Pemenne npoOHO-pallMOHATIBHBIX ypaBHEHUH. PerleHne TEKCTOBBIX 3ahay airedpanyecKum
METO0M.

VYpaBHeHHE C ABYMS NIEpEMEHHBIMH U ero rpaduk. Pemienue cucreM ABYX JUHEHHBIX ypaBHEHHM
C AByMs IlepeMEHHbIMU. Pemenue cucreM JIByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JMHEHHOE, a APyroe —
BTOpoO# cTeneHu. ['paduueckas MHTEpIIpeTAUs CUCTEMbI YPaBHEHUH ¢ ABYMsI IEpEeMEHHBIMHU.

Pemenne TekCTOBBIX 33724 anreOpandecKuM CIIoCOOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.



PereHne IMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHON. PellleHne CUCTEM JTMHENHBIX HEPABEHCTB
¢ ogHOM mepemenHol. KBajpaTHbie HepaBeHCTBA. [ 'paduueckass MHTEpIIpETaIisi HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOYyHKIUA

KBanparnunas pynkuus, e€ rpadux u cBoiictBa. [lapabona, KoopAMHATE BEPIIUHBI TapadOIbI,
0Cb CUMMETpPHH apalboJIbl.

I'padmku Gysmmit: y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |X|u nx cBoiicTsa.

YuciioBble MOCIEA0BATEIBHOCTH M POIPECCHH

[lonsiTe YMCIOBOM TOCIENOBATENIBHOCTH. 3aJaHHUE IIOCIIEOBATEIBHOCTH PEKYPPEHTHOMN
dhopmymoit u popMyIoi N-ro YieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. Popmyibl N-ro udieHa apupMeTHYecKod u
F€OMETPUYECKON TPOrpeCcCuil, CYMMbI IEPBBIX NUIJICHOB.

N300pakeHne WIEHOB apU(PMETUYECKO M T'€OMETPUYECKON Mporpeccuii TOYKaMH Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIMAIbHBIA pOCT. CII0AKHBIE POLIECHTHI.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJIbTATbl  OCBOGHHUS  MpPOrpaMMbl  ydeOHOro  Kypca  «Aunredpay
XapaKTEePU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MMPOABJICHUCM HMHTCPECA K IMPOHIJIOMY W HACTOAUICMY pOCCHI\/JICKOfI MaTEMaTUuKHU, ICHHOCTHBIM
OTHOIICHHUEM K JOCTHIKEHHUSIM POCCHICKUX MaTEMaTHKOB M POCCHICKOM MaTeMaTH4eCKOW IIKOJBI, K
HCIOJIb30BAHUIO STUX JOCTHKEHHM B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOsI3aHHOCTEH TpakJaHMHA W peanu3aliil  ero Mpas,
MPE/ICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH,
MpoLEAYyp Tpa)kAaHCKOro oOIiecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO
ITUYCCKUX np06neM, CBA3aHHBIX C IMPAKTUYCCKUM IPUMCHCHHUEM I[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAaHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 33Jad MaTEeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOro 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU
JUIS YCHEIIHON MpodeccHoHabHON ASSITENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM
BBHIOOPOM M NIOCTPOCHHUEM MHJIMBUIYaIbHOW TPAEKTOPUU OOPAa30BaHUS U HKUZHEHHBIX IJIAHOB C YUETOM
JUYHBIX HHTEPECOB M OOIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOILIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKUX OOBEKTOB,
3aaa4, pemeHHﬁ, paccymneHHﬁ, YMCHHIO BUJACTh MaTEMATUICCKHUEC 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpHUEHTAINEeN B 1eATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YENIOBEKA, MPUPOJBI U OOIIECTBA, MOHUMAHHEM MaTeMaTHYEeCKOW HayKu
Kak c@epbl 4YeIOBEYECKOM MEeATENbHOCTH, JTanoB €€ pa3BUTHS M 3HAYUMOCTU JJI Pa3BUTHUS
LUMBWINA3AIMU, OBJAJCHUEM SI3bIKOM MaTeMaTUKU U MAaTeMaTHYeCKOW KYJIbTYpOHl Kak CpeliCTBOM
IMO3HaHWA MHpPaA, OBJIaICHUEM HpOCTGﬁHIHMH HaBBIKaAMH I/ICCJ'IG)IOB&TGJ'IBCKOﬁ ACATCIIBHOCTH,

6) ¢usnmueckoe BocnMTaHUe, (POPMHUPOBAHUE KYJIBTYPbI 310POBbSi M 3MOLMOHAJIBHOIO
0J1aronosy4us:

TOTOBHOCTBIO TNPUMEHSTh MAaTEMAaTHUYECKHE 3HAHUS B HHTEpPEcCax CBOErO 3/J0POBbS, BEIACHUS
310poBOrO OOpa3a KU3HMU (3I0POBOE THUTAHHWE, COAIAHCHPOBAHHBIM DPEXKHUM 3aHATHH W OT/bBIXA,



perynspHasi Gu3HUecKas aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HABbIKA pediiekcruu, IPU3HAHUEM CBOETO
MpaBa Ha OMMUOKY U TAKOTO YKE TIpaBa JAPYTroro YeI0BeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

OpUCHTAllMe Ha TPUMCHEHHE MaTEMaTHYeCKUX 3HAHWK JUIsl pEIICHHs 3aaad B 00JiacTu
COXPAaHHOCTH OKPYKAIOLIEH CPEbI, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUN
JUTSL OKPYIKAIOIIEH Cpe/bl, OCOZHAHUEM TJIO0AIBPHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM M MyTeH MX
penieHus;

8) ajanTanus K U3MEHAIIMMCS YCJIOBUAM COLUAIBHON U IPUPOJIHOI Cpe/bl:

TOTOBHOCTBHO K I[GI\/JICTBI/ISIM B yCJIOBI/ISIX HGOHpGI[GJIéHHOCTI/I, ITIOBBIIIICHU O ypOBHSI CBOCﬁ
KOMITETEHTHOCTH 4epe3 MPAKTHUECKYIO JeATEeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y IPYTUX JIIOJICH,
HpI/IO6peTaTL B COBMeCTHOfI ACATCIBbHOCTH HOBBIC 3HAHWS, HABBIKHM U KOMIICTCHIIMHN U3 OIIbITA I[pyrI/IX;

HEOOXOJUMOCThI0O B ()OPMHPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIE (HOPMYIUPOBATh HJICH,
IIOHATHUSA, TUIIOTC3HbI 06 O6’beKTaX U SABJICHHUAX, B TOM 4YUCJIIC paHee HCU3BCCTHBIX, OCO3HaBaTh I[e(l)I/ILII/ITbI
COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAITUIO KaK
BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U EeHCTBUS, (DOPMYIUPOBAThH
1 OLICHHUBATH pI/ICKI/I U II0CJICACTBHAA, (1)OpMI/IpOBaTI) OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3zoBblie Joruyeckue aeiicrBus:

® BBIIBIIITH M XapaKTE€PU30BaTh CYILECTBEHHbIE IMPHU3HAKM MaTEMaTUYECKUX OOBEKTOB, MOHSITUH,
OTHOLICHUHA MEXAY MOHATUAMH, (OPMYIUpPOBATh OIpPENCICHUs] IOHATUH, YyCTaHAaBJIMBATh
CYIIECTBEHHBIN MPHU3HAK KiacCH(UKAIMK, OCHOBAHUS i O0OOOLICHUS M CPaBHEHHS, KPUTEPUH
IIPOBOJMMOIO aHAJIN3a;

e BOCHpPUHMMATH, (opMynupoBaTb M  IPeOOpPa3OBbIBATh CYXACHUS: YTBEPAWUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIIBIISATh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTHBOpEUMs B (akTax, JaHHbIX,
HAOJMIOACHUAX M YTBEPXKICHMSX, MpeanaraTb KPUTEpUU MAJs BBIABICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUI;

e JenaTh BBIBOJABl C HCIOJIB30BAHMEM 33aKOHOB JIOTMKM, JEAYKTHBHBIX W HMHAYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e pa3buparh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKIEHUH (MIPSMBIE U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITEJIbHO ~ HECJIO’KHbIE  JIOKa3aTeIbCTBA  MaTeMaTHU4YecKux  (aKkToB, BbICTpauBaTh
apryMEHTaluI0, TMPUBOJUTH MpPHUMEPbl U  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxieHus;

e BBIOMpaTh cIOCOO perieHus y4eOHOM 3agaun (CpaBHUBAaTh HECKOJIbKO BapUaHTOB peEIICHUS,
BbIOMpPATh HanboJee MOIXOASIINMI ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiCTBUS:

® UCMOJb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT TO3HaHUS, (POpPMyIUpOBaThH
BOIPOCHI, (PUKCUPYIOIIHE NPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSTEIbHO YCTaHABINBATh UCKOMOE U
JaHHOe, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3UIIMIO, MHECHHE;

® T[POBOJUTH IO CAMOCTOSATEIBHO COCTABIEHHOMY IIJIaHY HECIOXHBIA SKCIIEPUMEHT, HEOOJbIIOE
UCCIIEIOBaHNE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOBbeKTa, 3aBUCUMOCTEN
00BEKTOB MEXKIY COOO0M;

® CaMOCTOAITENbHO (OPMYIUPOBAaTH OOOOLIEHUS M BBIBOABI 10 pe3yibTaTaM MPOBEAEHHOIO
HaOJIIO/IeHUs, UCCIIEeIOBaHMs, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX DPE3YyJIbTaTOB, BBIBOJOB U
0000IIIEeHHI;

® [IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKXKe BBIIBUraTh MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSIX.



Paborta ¢ undopmanmeii:

BBISIBJISITH HEJJOCTaTOYHOCTh M M30BITOYHOCTh MH(POPMAINH, JAHHBIX, HEOOXOAUMBIX Ul PEIICHUS
3a/1a4u;

BEIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMH(POPMAIMIO Pa3THUHBIX
BHUJIOB ¥ (DOPM MpeACTaBICHUS;

BbIOMpaTh hopMmy mpenctaBieHUs WHGOPMALUK U WILIIOCTPUPOBATH pellaeMble 3a/1adll CXeMaMu,
JauarpaMMmaMu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU,

OIICHUBATh HANA&KHOCTH HMHPOPMAIMM IO KPUTEPUSM, MPEIUIOKEHHBIM YYHUTEIEM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHUSMH U IEISMHU OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIpaXkaThb CBOIO TOYKY 3PEHHS B YCTHBIX M IUCBMEHHBIX TEKCTaX, /J1aBaTh
MOSICHEHUSI 110 X0y PEIICHUS 3a/1a4yi, KOMMEHTHUPOBATh MOJIYYeHHBINA PE3yIIbTaT;

B XOJIe 00CYX/I€HHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMOI TeMbl, IPOOJIEMBI, pelIaeMoit
3a/1auy, BBICKA3bIBAaTh WJECH, HALECJICHHBIE HA IOUCK PEIICHMs, COMOCTABIATh CBOU CYXICHHUS C
CY)KJICHUSMH JPYTHMX YYaCTHUKOB JHAJIOTa, OOHAPYXKMBATh PA3JIMYME€ M CXOJICTBO IO3HIIHH, B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh  pPE3yJbTaThl PEHICHWS 3a7a4d, OHKCIEPUMEHTa, HCCIEIOBaHUSA, ITPOEKTa,
CaMOCTOSITENILHO BBIOUPATH (POpMAT BBICTYIUICHUS C YUETOM 3a/1ad NMPE3CHTAMA U OCOOSHHOCTEH
ayJIuTOPHH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYaIbHON paOOThI MIPU PELICHUU
y9eOHBIX MATEMATUYCCKUX 3a/1a4;

MPUHUMATH I€JIb COBMECTHOM [EATENbHOCTH, IUIAHUPOBATh OPTaHHU3AI[MI0 COBMECTHOU paboTHI,
pacnpenensats BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPyNIMOBLIX Popmax paboThl (00Cyx)AeHHs, 0OMEH MHEHUSMU, MO3TOBbIE IITYPMbI U
JpyTHe), BBIMOIHATH CBOIO YacTh PaOOTHI M KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTHMMH UYJICHAMU
KOMaHJIbl, OIICHMBAaTh KayeCTBO CBOEro0 BKJIAJa B OOMMIA TPOAYKT IO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranmusanus:

CaMOCTOSTENILHO COCTaBIIAThH TUJIaH, AITOPUTM PEIICHHS 3a7auu (WJIM €ro 4acTh), BRIOUpaTh CIoco0
perieHus: ¢ y4éToM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yUETOM HOBOI HHPOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHATbHBIH UHTE/JIEKT:

BIIQJIETh CIIOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOIS Tpolecca M pe3yibTara pelleHus
MaTEeMaTHYECKOH 3a1aumu;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUU 33]1a4d, BHOCUTh KOPPEKTHUBBI
B JICSITENILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HA/ICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHME pe3yJbTaTa JEATEILHOCTH MOCTABICHHOM IEJIU U YCIOBHUSM, OOBICHSThH
NMPUYUHBI  JOCTIKEHUS WM HEJOCTIKCHHS I1IeJM, HAaXOJWTh OIMMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 7 KJjacce OOyJarOIIUNCA TOMYYUT CIEAYIOUIUE MPEAMETHBIC
pe3yJIbTaThl:

Yucaa v BbIYMCTIEHUS

BrimonHsATh, codeTas yYCTHBIE W TMHChbMEHHBIE NPUEMBI, apUMETUUECKHE JCUCTBUS C
palMOHAIBHBIMU YUCIIAMH.



HaxoauTp 3Ha4€HUs YUCIIOBBIX BBIPAKEHUN, TPUMEHATh Pa3HOOOPA3HbBIE CIIOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUYCHUH JPOOHBIX BBIPAXKEHUHN, COAEPIKAILNX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoautb OT OAHON (POPMBI 3amucH YyHcend K Apyroi (mpeoOpa3oBBIBATH JAECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATUYHYIO, B YACTHOCTM B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATh U yNOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh ynca.

BBINONHATE NPUKUAKY U OLIGHKY DPE3yJbTaTa BBIYMCIICHUMN, OLEHKY 3HAYEHMHM YHCIIOBBIX
BBIPAKCHUM. BBINOIHATE NENCTBUA CO CTEIIEHSMHU C HATypPaJbHBIMU IIOKA3aTEIIIMH.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3JI0KEHUE Ha MHOKUTENIN HaTypaJIbHBIX YHCEL.

Pemlate IpakTHKO-OPUEHTUPOBAHHBIC 3aJa4yM, CBS3aHHBICE C OTHOIICHUEM BEJIMYHH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYUH, NIPOLIEHTAMHU, UHTEPIIPETUPOBATE PE3YJIbTaThl PEIICHUS 3a1a4 C
y4€TOM OrpaHUYEHUM, CBA3AHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp30Bath anreOpanvyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BeinonHATe npeoOpazoBaHMs LEIOT0 BHIPAXKEHUS B MHOTOWIEH NPUBEACHUEM IOJ0OHBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOIOYIIEH,
IPUMEHATH (POPMYJITBI KBaJIpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0KeHNE MHOTOYWIEHOB Ha MHOKHMTENH € TIOMOIIbIO BBIHECEHHUS 32 CKOOKHU
00IIIero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (POPMYJT COKPAIIEHHOTO YMHOXKCHUSI.

[TpumensaTH IpeoOpa30BaHUsI MHOTOWIEHOB JUISl PEIICHUS Pa3JIMYHbIX 3a]1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Mcnonb30BaTh CBOMCTBA CTENEHEH € HaTypajJbHBIMHU IOKa3aTeNsIMU Ul MpeoOpa3oBaHUs
BBIPAYKECHMUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEWHbIE ypaBHEHHs C OJHOM IEPEMEHHOH, NMPHUMEHss IpaBWJa Iepexoia OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckre METOIbI PH PELICHUH JTMHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonOupath nmpuMepsl map 4Kces, SBISIOUUXCS PEHIEHUEM JIMHEHHOTO YpaBHEHUS C JIByMS
[IEPEMEHHBIMU.

Crpouth B KOOPIMHATHOW IUIOCKOCTH TpaduK JMHEWHOTO YpaBHEHHUS C JIByMs
MIEPEMEHHBIMH, NOJIb3YSACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS! YPABHEHUS.

Pemate cuctempl JBYyX JMHEMHBIX YpPaBHEHUW C JBYMs NEPEMEHHBIMH, B TOM 4HCIIE
rpaduyecKu.

CocTaBnaTh W pemiaTh JUHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEMHBIX YypaBHEHUH I10
YCIIOBUIO 3aJa4y¥, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJIy4CHHBIN
pe3yJIbTar.

DOyHKIUH

N3o0paxkaTh Ha KOOPIMHATHON MPSIMOU TOYKH, COOTBETCTBYIOIIHME 3aIaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAIbI, 3alIMCHIBATh YNCIOBBIE MPOMEXKYTKU Ha alNreOpanyeckoM s3bIKe.

OTmeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJAWHATaM, CTPOUTH rpauku
TUHEUHBIX QyHKIUi. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMN U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMH: CKOPOCTb,
BpeMsl, PacCTOSIHUE, [IEHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOThHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaThs Tpaduueckuil cmoco® NpeACTaBiIeHUs W aHAIW3a HWH(OPMAIMM, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 kiacce oOyyaromMics MOJYYUT CIEAYIOIIME IpeIMETHbIE
pe3yabTaThI:



Yuciaa v BBIYUCTCHUA

Hcnonps30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHHS W BBIYHCICHHUH, HW300pakaTh [EHCTBUTENBHBIC 4YHCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOM.

[TpuMeHsITh MOHATHE apUPMETHIECKOTO KBAIPATHOTO KOPHSI, HAXOJIUTh KBaJIpaTHbIC KOPHU,
UCIOJNIb3YSl TMpPU HEOOXOJUMOCTH KalbKYyJSTOpP, BBIIOJHATH MPEeoOpa3oBaHUsl BBIPAKCHUIA,
COZEpIKAIMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MAalbIX YHCENT C IOMOIIBI0 JECATHYHBIX Jpodeil u
creneHne yucina 10.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHsSITh TOHSATHE CTEMEHM C IEJIbIM ITI0Ka3aTelieM, BBIMOJHATE TPeoOpa3oBaHUs
BBIPAXKECHU, COAEPIKALUX CTEIIECHU C LIEJIBIM ITOKa3aTEJIEM.

BEBITIONHATE  TOXJAECTBEHHBIC MPEOOPA30BaHMS PAMOHATBHBIX BBIPAKCHUNW HA OCHOBE
MpaBWJI ACHCTBUI HaJl MHOTOWICHAMHU U alireOpandyeckKuMH IpOoOsiMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEH.

[TpumensTh peoOpazoBaHusl BHIPAKEHUHN ISl PELICHUS Pa3IMYHBIX 3a/1a4 U3 MAaTeMaTUKH,
CMEXHBIX MIPEAMETOB, U3 PEATLHOMN MIPAKTUKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHeiHbIe, KBaIpaTHBICE YpaBHEHHUS M PAIlMOHAIBHBIC YpPaBHEHMUSI, CBOISIIMECST K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpOCTEHIIME MCCIIEIOBAHUS YPAaBHEHHMM M CUCTEM YpPAaBHEHHMH, B TOM YHCIE C
MPUMEHEHHEM Tpa@UuecKux IMpeICTaBlIeHH (yCTaHaBIMBAaTh, UMEET JIU ypaBHEHUE WM CHCTEMa
ypaBHEHUM PEIICHHS, €CIIU UMEET, TO CKOJIBKO, U TIpouee).

[lepexonuth OT cloBecHOW (GOPMYIHPOBKUA 3aJauyu K €€ anredpanyeckoll MoOJenu ¢
MOMOIIBIO COCTABJICHUSI YPABHEHUS WU CUCTEMbl YPaBHEHHUH, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4yl NIOJIyYeHHbIA PE3yNbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPaBHEHUs, OLEHKH, pellaTh JIMHEUHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOW M HUX CHUCTEMBI, JaBaTh TrpadUUECKyl0 WILTIOCTPAIUIO
MHOECTBA PEILICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonnmath ¥ UCHONIB30BaTh (HYYHKIIMOHATBHBIC MOHSATUS U A3BIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHUsI), ONMPENeNsATh 3HAUeHHEe (YHKIIMU 0 3HAYEHUIO apTryMEHTa, ONpPEIeNsiTh CBONCTBA
¢byHKIMYN Mo e€ rpaduKy.

Ctpouth rpaduku JIeMEHTapHBIX (PYHKIUN BUA!

y = kix,y = x4 y =x3 y = x|, y= VX, onucsiBarh CBOICTBA YHCIOBOH (DYHKIHH 10 €&
rpaduKy.

K konmy oOyuenus B 9 kJjacce oOydamomuiics TOMYYUT CIEAYIOUIUNE MPEIMETHBIE
pe3yabTaThI:

Yucsia 1 BBIYUCICHUA

CpaBHHBATh U yIOPSA0YNBATH PAIMOHATBHBIC U UPPAIIMOHATIBHBIE YHCIIA.

BreimonusaTe apudmeTnueckue AEHCTBUS C pAlMOHANBHBIMU YHCIAMU, COYETass YCTHBIE U
MMUCbMEHHBIC TTPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAIIMOHATIEHBIMU YHCIIAMH.

Haxonuth 3HaueHHsi cTeneHeld C LEIbIMH IOKAa3aTeIsIMU M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUH.

OKpyrisTh JEUCTBUTENbHBIE YHUCHA, BBINOJHATh MPUKUIKY pPE3yJbTaTa BBIUMCIECHUN, OLEHKY
YHUCJIOBBIX BBIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHBIE W KBagpaTHBIC YpaBHEHHWsS, ypaBHEHHS, CBOJSIIMECS K HUM, MPOCTEUIINE
IpOoOHO-pallMOHANILHBIE YPABHEHHUS.

Pemate cucrteMbl NBYX JHMHEHHBIX YpaBHEHHH C JBYMsS TEPEMEHHBIMH M CHCTEMBI JBYX
ypaBHEHUH, B KOTOPHIX OHO YpABHEHUE HE SIBISICTCS JTUHEHUHBIM.



Pemrate TeKCTOBBIE 3a71aUn ANTeOpandecKM CIIOCOOOM C MOMOIIBIO COCTABICHHS YPaBHEHUS HITH
CUCTEMBI IBYX YPABHEHHMH C ABYMs IIEPEMEHHBIMHU.

[IpoBOANUTHL MPOCTEHIIME MCCIECIOBAHUS YPAaBHEHMM M CHCTEM YypaBHEHUH, B TOM 4YHCIE C
IPUMEHEHHEM TIpadUyecKux MpeacTaBieHUuil (yCTaHaBIMBaTh, MMEET JM YpPaBHEHHME WM CHUCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemiate inHeiHbIEe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXxaTh pelIeHHe HEPAaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOILBI CUMBOJIOB.

Pemarp cuCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBAIPATHOE
HEPAaBEHCTBO, N300paXkaTh PELLICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3alIUChIBaTh PELLICHUE
C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MIPU PELIEHUH Pa3IMYHBIX 33/]ad.

DOYyHKIUA

Pacnio3naBate (yHKIMM H3y4eHHBIX BHIOB. I[loKa3bIBaTh CXEMAaTHYECKH PACHOJIOKEHHE Ha
KOOP/AMHATHOH MJIOCKOCTU IpapuKoB (PyHKIMH BUAA:
y=kx,y=kx+b, y=kix, y=ax+bx+cy=x3y=vX, y = ||, B 3aBucumoctH oT 3HAUYCHHiI
KO3 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA ()yHKIIUH.

Crpoutb u u300paxarb cxeMaTHYeCKU rpadUKHU KBaJpaTUUHBIX (YHKIUI, ONMUCHIBATH CBOWCTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX TpaduKam.

Pacnio3HaBath KBajpaTHuyHyl (QYHKIMIO 0 (opMmyse, MPUBOAUTH HPUMEPHl KBaJIpaTHYHBIX
(byHKIMN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBbIe MOCIAEI0BATEIbHOCTH H IPOTPECCHH

Pacnio3naBath apupMETHYECKyl0 M T'€OMETPHYECKYIO MPOTPECCHHM NpPU Pas3HBIX CIIOCO0ax
3a/laHusl.

BEIMONHATE  BBIYHCICHHS C HCIOJIB30BaHHEM (GOpMyn N-TO WieHa apu(QMETH4YecKol u
reOMETPUUYECKOM POTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IEHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarp 3amauu, CBS3aHHBIE C UYMCIIOBBIMM IIOCJIEIOBAaTEIBHOCTSAMH, B TOM 4YHCIE 3aJaud W3
peanbHOM JKU3HU (C UCTIONB30BAaHUEM KAJIBKYIATOPA, ITUPPOBBIX TEXHOIOTH).



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI JuaexkTpoHHbIe (UU(pOBbHIE)

Ne Bcero  Kourpoubnbie IIpakTuyeck 06PA30BATETBHBIE PECYPCHI
padoThI ue padboTsbl
1 Yucna u BeIUMCICHUS. PalimoHanbHBIC YHCIA. o5 1 bu6nuoreka [IOK
https://m.edso0.ru/7f415b90
2 AnrebpanyecKkue BbIpaKCHUS. 27 1 bubmuorexa [JOK
https://m.edso0.ru/7f415b90
3 YpaBHEHUS 1 HEPABEHCTBA. 20 1 bubnuotexa [HOK
https://m.edsoo0.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKIHH. 24 1 bubnmnorexka HOK
https://m.edso0.ru/7f415b90
5 [ToBTOpEeHME M 000OIIEHNE. 6 1 bu6nuoreka [IOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC
Komriecrso wacos DyekTpoHHbIe (IU(PPOBLIE)
Ne HaunmenoBanue pa3aeoB M TEM NMPOrpamMmaol Beero KoﬂTpo,m,H HpaKTl/l‘JGCK 06pa30BaTeJ'Ibele pecypesI
ble padoThI ue padoTsbl
1  Ywucna u Beiuncnenus. KBaaparHueie KOpHH. 15 ﬁftlgg?/(s;e;jascﬁﬂljﬂ fA17af8
2 Yucna u BeraucieHus. CTEIeHb ¢ LeIbIM 7 bu6nuoreka [IOK
MOKa3aTeIIeM. https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BeipakeHus1. KBaapaTHbIit 5 1 bubnuotexa [JOK
TpEXUJIEH. https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BoipaxeHus. Airedpandeckas 15 1 bubmmoreka [JOK
JpOOB. https://m.edsoo.ru/7f417af8
5  VpaBHeHus u HepaBeHCTBA. KBagpaTHbIe ypaBHEHHSI. 15 1 ﬁggg%%é;jziﬂﬁﬁ f417af8
6  VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI YpaBHEHHIA. 13 Eggg%%?;iiﬂljﬂ f417af8
7 | YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 12 1 bubmmoreka [IOK




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

bubnuoteka LIOK

8 | @ymiam. OcHoBHbIE NOHATHS ° https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK

9 Cymxuun. Hucrosbie dysxiun d https://m.edsoo.ru/7f417af8
bubnuoreka LIOK

10 ToTopenue u obobmenme 6 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KoanuecTBo 4acoB

JuaexkTpoHHble (UU(poBbHIE)

Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero KonrpoJbn IpakTuueck 06pa30BATEIHLHBIC PECYPChE
ble paboThI ue padboTsbl

1  Ywucna u BeruuciacHus. J{eCcTBUTEIIBHBIC YHCIIA. 9 Egg;%(;;e(;jig)orﬁﬂ £419d08
2 YpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 1 bubmuorexa [JOK

ePEeMEHHOM. https://m.edso0.ru/7f419d08

3  VYpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaBHEHUH. 14 1 ]lf?tl/tlgg'l;I/?nTe;jasc])lc)OrI:ﬂ £419d08

4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 ]If?tI/tIg;I'I;I/?nTe;jasc])lc)OrIJIY £419d08
bubmuorexa [JOK

S Pyncumm. 16 . https://m.edso0.ru/7f419d08
bubmnoreka IIOK

6  UwucrmoBslie MOCIEI0BATEIIHHOCTH. 15 1 https://m.eds0o.ru/7f419d08
. bubmmorexa [JOK

7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM 18 1 https://m.eds00.ru/7£419d08

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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