JOKYMEHT 110 (CAH IIPOCTOM
OJIEKTPO] TIOAITCBIO

CBE/IEHHS1 O CEPTHOHKATE I
A L

PECIIYBJIMKA KPBIM
MYHHUIUITAJIBHOE BIO/UKETHOE OBHIEOBPA3ZOBATEJIBHOE YYPEXJAEHUE
«CPEJHSAS OBIIEOBPA3ZOBATEJIBHAS IIKOJIA Ne 1S UMEHU
KABAJIEPA 2-X OPAEHOB «KPACHAS 3BE31A» A.Il. HIEIIJIAKOBA»
MYHUIIUITAJTBHOI'O OBPA30OBAHUS I'OPOJCKOM OKPYT' CUM®EPOIIOJIb

Padouas nporpamma
yueoHoro npeamera «MATEMATHUKA.AJI'EBPA»
AJIA o0yuyawmmuxcs 7-9 kiaccoB

Pabouas mporpamMmma coOoTBETCTBYET (eliepalibHON 00pa3oBaTEIbHON NPOrpaMMe OCHOBHOTIO
001ero o6pa3oBaHusi, yTBEP>KJACHHON MpukazoM MuHHCTepCcTBa npocBelleHus Poccuiickoi
®eneparun ot 18.05.2023 Ne 370

r. Cumpepormons - 2023 rox



PECITYBJIMKA KPbIM
MYHUIHUITAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
«CPEJHSAA OBINEOBPA3ZOBATEJIBHAS HIKOJIA Ne 15 UMEHU
KABAJIEPA 2-X OPAEHOB «KPACHAA 3BE3/1A» A.IlL. HHEIIVIAKOBA»
MYHUIIATIAJIBHOTI'O OBPA3OBAHUSA I'OPOJCKOM OKPYT CUM®EPOIIOJIb

PACCMOTPEHO COI'JTIACOBAHO YTBEPXKJIEHA
MO yuurenei 3amecTHTENb JUPEKTOPA NPHKA30M
MAaTEeMATUKH U no YBP MBOY «COHI Nel5 um.
UHPOPMATHKH MBOY «COLI Nel5 um. A.Il. lllenasikoBa»
MBOY «COLII Nel5 um. A.IlL ennsikoBa» Ot 31.08.2023 Ne537
A.Il. lllenasikoBa» Knouxkosa A.C.

(mpotokoa Ne 4 ot 28.08.2023)

PabGouas nporpamma
yueonoro npeamera KMATEMATHUKA.AJITEBPA»
1JiM o0yuawommxces 7-9 kiaaccon

Pabouast mporpamMmma cooTBeTCTBYET heaepaibHONW 00pa30BaTeIbHON MTPOrpaMMe OCHOBHOTO
001ero oOpa3oBaHus, yTBEPKJACHHOHN MTpuKa3zoM MuHucTepcTBa mpocBenieHus Poccuiickoin
®enepanun ot 18.05.2023 Ne 370

r. Cumdeponons - 2023 ron



IHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBII€TCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA 00ECIeYnBaeT
W3YYCHHE MAPYTUX TUCIHIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK W TYMaHUTAapHOTO ITMKJIOB, €&
OCBOCHHME HEOOXOAMMO MJIs MPOAOJDKEHHS 00pa3oBaHMsS W B IOBCEIHEBHOW >Xu3HU. Pa3ButHe Yy
oOy4aroluXcsi Hay4HbIX MPEJICTaBICHUM O TMPOUCXOXKICHUM U CYIIHOCTH airedpanvyeckux
a0cTpakiuii, crmoco0e OTpakKeHHS MaTeMaTHYeCKOW HayKOW SBJIEHWW M TIPOIECCOB B MPHUPOAE U
o0IIecTBe, POIM MaTEMAaTHIECKOTO MOICTUPOBAHNUS B HAYYHOM MMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(hOpPMUPOBAHHUIO HAYYHOTO MHUPOBO33PECHHS U KA4ECTB MBINUICHHS, HEOOXOMUMBIX JJIsl aJanTalid B
coBpeMeHHOM Itu(dpoBoM obmiecTBe. M3yuenune anredpbl oOecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh,
CpaBHMBaTh, HaxXOOUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIJICHUS, CIIOCOOHOCTU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBUS U BBIBOABI, (HOPMYIHPOBATH YTBEPKIACHHS.
OcBoeHne Kypca anreOpbl OOeCIeunBaeT Pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOY4YaIOUUXCs: OHU
UCIOJIb3YIOT JEAYKTUBHBIE W HMHAYKTUBHBIE pacCyXIeHus, o000OIIeHHe U KOHKPETHU3AlHIO,
a0ctparupoBanue W aHamoruio. OOydeHue anreOpe mpeanonaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSITENIbHOU JIeSITeTBbHOCTH 00YUaIOMIMUXCsl, T0O3TOMY CAMOCTOSITENIbHOE PEIICHUE 3a1ay SIBISAETCS
peanu3anuei qesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpamMmmbl yaeOHOTO Kypca «Anredpay s OCHOBHOTO 00IIero oOpa3oBaHMsl OCHOBHOE
MECTO 3aHHMAIOT COJIepPKaTeIbHO-METOAUYECKHe TUHIH: «Hucna u BeIYUCICHUD», «Alredpandyeckue
BEIpQOXKECHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkiuny». Kaxkmgas w3 3THX coaepKaTelbHO-
METOJIMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSDKCHHHM TPEX JIET M3y4EHUS Kypca, B3aMMOJCHCTBYS C
OpYTUMHU €ro JMHUAMU. B Xoge m3ydenust yueOHOro Kypca oOydaromMMcsl MPUXOAUTCS JOTHYECKH
paccyxaaTb, HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM s3bIK. B CBSA3M € 3TUM B MporpaMmy
y4e0HOro Kypca «AnreOpa» BKIIOUEHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEJCTABICHHBIE BO BCEX
OCHOBHBIX Pa3Jielax MaTeMaTu4ecKoro o0pa3oBaHus U COCOOCTBYIOIINE OBJIAZCHUIO 00YyJaIOIIUMUCS
OCHOB YHHBEPCaJbHOTO MaTeMaTH4YeCKOro s3bika. CoaepikaTelbHON M CTPYKTYPHOU OCOOCHHOCTHIO
yueOHOro Kypca «Anredpay siBisieTcs ero UHTErPUPOBAaHHBIN XapakTep.

Copepxanrie nuHUM «YWcna W BBIYUCICHUS» CIYKUT OCHOBOW [UIsl JalbHEHIET0 W3Yy4eHHUS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOUIUXCS JIOTHYECKOTO MBINUICHHsS, (hOPMUPOBAHUIO
YMEHHSI TI0JIb30BaThCS aITOPUTMAMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX
JUIS TIOBCEHEBHOM KM3HU. Pa3BuTHE MOHATHA O YHCIe HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C pAIlMOHATBHBIMA W UPPAIMOHATIBHBIMU YHCIaMH, (HOpMHpOBAHUEM MPEACTABICHUN O
JCUCTBUTEIFHOM YHCIIE. 3aBepIICHHUE OCBOEHHS YHCIOBOH JMHHUM OTHECEHO K CpelHeMy o0Iemy
00pa3oBaHMIO.

Conepxanue IBYX alnreOpanyecKux JTUHUN — «AnreOpanvecKkue BBIPOKCHHS» W «YpaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (POPMHUPOBAHUIO Yy OOYHYAIONIMXCS MaTeMaTHYeCKOro ammnapaTta,
HEOOXOMUMOTO 1Sl  pPElIeHWS 3aJad MaTeMaTUKH, CMEXKHBIX MPEAMETOB U  IPaKTHUKO-
OpPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOro o00mero oOpa3oBaHHs Yy4eOHBI Marepuan
TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BBIpAKEHUN. AJredpa IeMOHCTPUPYET 3HAYCHHE MaTeMaTHUKH
KaK fI3bIKa JIJIsl IOCTPOEHUS MAaTeMaTHYEeCKUX MOJeJeH, ONMHUCaHus MPOLIECCOB U SBIECHUN PeaJbHOro
Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKXkKe TaIbHEWINEE pa3BUTHE AITOPUTMHUYECKOTO
MBINUICHHS, HEOOXOJAMMOTO, B YACTHOCTH, HJS OCBOCHHUS Kypca HH(POPMATHKH, U OBJIAJCHHE
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue CcHMBONBHBIX (HOpM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTRY.

Conepxanne GpyHKIIMOHANIBHO-TpaUIECKON JIMHUY HAllEJICHO Ha MOIydYeHUe 00YJatolMMHCs 3HAaHUN
0 GYHKIUSAX KAk BaXHEHIEW MaTeMaTHYecKOW MOJAeNd JJs ONUCAaHWS W HCCIeIOBaHUS



Pa3HOOOpAa3HBIX MPOIIECCOB U SBICHUNA B TpUpoje U obmecTse. M3ydeHne martepuana criocoOCTByeT
pPa3BUTHIO Yy OOYyYalOUIUXCsl YMEHHs HCIOJIb30BaTh PA3IUYHBIE BBIPA3UTEIbHBIE CPEICTBA SI3bIKA
MaTeMaTHUKd — CIIOBECHbIE, CHUMBOJHMYECKHE, Trpaduueckue, BHOCHT BKJIaJ B (HOopMUpOBaHHE
MIPEJICTABICHHUH O POJIM MATEMATHKU B Pa3BUTHH LIUBIIN3ALNN U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Ki1accax m3ydaercsi yueOHbIH Kype «AnreOpay, KOTOPBIN BKIIOUYAET
CIIEyIOIIMEe OCHOBHBIE pa3leNbl cojepkaHus: «Uucima ©  BBIUMCICHUSY», «Anredpanyeckue
BBIPAKCHU», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIUN».

Ha uzyuenmne yuyeOHoro xypca «Anredpa» oroxutcst 306 vacos: B 7 kmacce — 102 vaca (3 yvaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 ygaca (3 yaca B HEIenio).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucia v BBIYUCTCHUSA

Jpo6u 0OBIKHOBEHHBIC U JECATUYHBIC, TIEPEXO OT OJHOM (HopMBI 3anucu npobeit k npyroit. [lonstue
pallMOHANIBHOIO  YHWCJA, 3aluCh, CpPAaBHEHWE,  YHNOPANOYMBAHWE  PALMOHAIBHBIX  YHUCEN.
Apudmerndeckrie NEHCTBUS ¢ pallMOHATBHBIMU YMCIaMU. Perenne 3amaq u3 peaqbHON MPaKTUKUA Ha
4acTu, Ha IPoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeleseHHe, NMpeoOpa3oBaHUE BBHIPAKEHUNW Ha OCHOBE
oTpeseNieH s, 3anuch 00NbIINX yucel. [IpoleHThl, 3anuch NPOIEHTOB B BHJIE Ipo0Ou U ApoOU B BHUE
MpOLEHTOB. Tpu OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pEIICHUE 3a]]a4 U3 PeAIbHON MPAKTUKH.
[IpuMeHeHne nNpU3HAKOB ACIUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHUMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHas MPONOPILHOHATBHOCTH.

AsredOpanyeckue BbIpasKeHU s

[lepemeHHbIe, UUCTIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOU. JlOMyCTUMBIE 3HaYEHUsI NTEPEMEHHBIX.
[IpencraBieHre 3aBUCUMOCTH MEXAY BETUYMHAMH B BUAE (Gopmyibl. BeramcneHus mo ¢opmynam.
[IpeoOpa3oBanre OyKBEHHBIX BBIPAXKEHHMM, TOXIECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiIa
npeoOpa3oBaHus CYMM U TMPOU3BEACHH, MpaBuia PACKPHITHS CKOOOK M MPUBEIEHUS IMOJAO0OHBIX
CJIaraeMblIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM IMOKAa3aTEIEM.

Opnounensl u  MHorowieHol. CreneHb MHorowneHa. Clio)KeHWE, BBIUUTAHHE, YMHOXXEHHUE
MHOTrouwieHOB. @OpMyJibl COKPAIIEHHOTO YMHOXEHHU: KBAaIpaT CyMMBI U KBajapat pasHoctu. ®opmyna
Pa3HOCTU KBaJpaToB. Pa3noxeHnne MHOTOYWIEHOB HA MHOKUTEIH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, IPaBUiia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHU.
JluHeitHoe ypaBHEHHE C OJHOM NEPEMEHHOM, YWCIO KOpPHEW JIMHEWHOrO YpaBHEHUS, pEUICHHE
IuHENHBIX ypaBHeHUH. CocTaBlieHHE ypaBHEHUH 110 YCIOBHIO 3a/ayd. PelleHne TeKCTOBBIX 3a1ay C
IIOMOILBIO YPABHEHU.

JluneliHoe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero rpaduk. CucreMa ABYX JIMHEHHBIX YPaBHEHHH C
IByMsl MepeMeHHbIMU. PeleHue cucreM ypaBHEHHI criocoOoM mojacTtaHoBKU. [Ipumepsl perieHus
TEKCTOBBIX 33]1a4 C MIOMOIIBIO CUCTEM YPaBHEHUH.

DyHKUNH

Koopnunara toukum Ha npsiMod. YUucioBble TpoMexyTkH. PaccTosiHue Mexay IBYMs TOYKaMU
KOOPJMHATHOU MPSIMOM.



[IpssMmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcurcca U opArHATA TOYKH Ha KOOPAMHATHOU
iockocTu. [IpumMeps! rpadukoB, 3a1aHHBIX popMyaamu. UteHne rpaiKoB peabHBIX 3aBUCHMOCTEH.
[Tonsarue ¢pynkumu. ['paduk Gynkun. CroiictBa ¢pynkumii. Jlunelinas ¢pynkuus, e€ rpaduk. I'papuk
¢bynkuun y = [x|. 'paduueckoe penieHre TMHEHHBIX YPAaBHEHUIA U CUCTEM JTMHEWHBIX YpaBHEHUI.

8 KJIACC

Yuciia v BHIYMCTICHUSA
KBagpatubiii kopeHb u3 umcna. [loHsTue 06 uppanuoHanbHOM uucie. JlecATHUHbIe MPHOIMKECHUS
uppanroHanbHBIX uncen. CpolicTBa apu(MeTHUECKUX KBAJpPaTHBIX KOPHEH M UX NPUMEHEHHUE K
peo0pa30BaHUIO YUCIIOBBIX BBIPAKEHHUI U BHIYUCICHUAM. [{efiCTBUTENbHbIE YUCIIA.
CreneHb € 1HenbIM MokaszaTesneM u €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIIA.
Auredpanyeckue BbIPasKeHUs!
KBanpaTHblil TpEXuiieH, pa3aoKEHUE KBaJPATHOIO TPEXUIEHA HA MHOKUTEIH.
Anrebpandeckas npoOb. OCHOBHOE CBOWCTBO anreOpamdeckoi apobu. CrokeHue, BBIYUTAHUEC,
YMHOXXCHHE, JIeJICHUE anredpandeckux apooeid. ParoHanbHbIe BRIpaKEHUS U UX TIpeoOpa3oBaHue.
YpaBHeHUsS M HEPABEHCTBA
KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUM, CBOJSIIMXCA K JHUHEHHBIM W KBaapaTHbIM. [Ipocteiimme apoOHO-panroHaIbHBIC
YpaBHEHHS.
I'paduueckas MHTEpIIpeTalUsl YPAaBHEHUH ¢ ABYMsI IIEPEMEHHBIMU U CHCTEM JIMHEWHBIX YpaBHEHUH ¢
IBYMs IepeMEHHBIMU. [IprMeps! pelieHns CUCTEM HENMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMH.
Pemenre TekCTOBBIX 3374 aNTreOpandecKuM CIIOCOOOM.
UucnoBble HEpaBEHCTBA M WX CBOMcTBa. HepaBeHCTBO ¢ OJHOW NEpeMEHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEHbIE HEPaBEHCTBA ¢ OIHOM nepeMeHHOW. CHCTEMBI JINHENHBIX HEPABEHCTB € OJIHOM
[IEPEMEHHOM.
DOyHKIUT
[Tonstne dynkuuu. OGIacTh ONPEACICHUS W MHOXECTBO 3HadeHWH (yHKIiuu. CrocoObl 3amaHus
GyHKIMHA.
I'papux ¢ynkuuu. YUrenue cBoiictB PyHKiuu mo e€¢ rpadpuky. [Ipumepsr rpaduxoB (yHKIHHA,
OTPaXKAIOIIUX peaabHbIE MPOIECCHI.
OyHKIMH, OMHUCHIBAIOIIUE NPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, MX TpadUKH.
Oynkun y = x2, y = x3, y = VX, y=|x|. [paduteckoe pemenne ypaBHEHHH i CHCTEM YpaBHEHHIL.

9 KJIACC

Yucia v BBIYUCTCHUSA

PanmonaneHble 4YKcna, MppAalMOHAIBHBIE YHUCIA, KOHEUHbIE W OECKOHEYHBIE MECATUYHBIE TPOOH.
MHOecTBO JIeHCTBUTENBHBIX YUCEI, JEMCTBUTEIbHBIC YHClia KaKk OECKOHEUYHbIE AECATUYHBIE TPOOHU.
B3anMHO 0/1HO3Ha4YHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEUCTBUTENBHBIX YUCENI U KOOPAUHATHON
IIPSIMOM.

CpaBHeHUE NEHCTBUTENBHBIX YUCEI, apu(pMeTUIeCKre NeUCTBUS C ICHCTBUTEILHBIMU YHCIIAMHU.
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTETLHOCTD MIPOLIECCOB B OKPYKAIOLIEM MHpE.
[TpubnmxE€HHOE 3HAYEHHE BEITUYMHBI, TOYHOCTh HpuOmmkeHus. Oxkpyrienue yucen. llpukunka u
OLICHKA PE3YJIbTATOB BHIYUCICHUMH.

YpaBHeHUS M HEPABEHCTBA

Jluneitnoe ypaBHeHue. Penienne ypaBHEHUM, CBOIAIINXCS K TUHEUHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUI, CBOOSIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpumMepbl pelieHuss ypaBHEHHH TpeThed W YETBEPTOM CTENEHEH pa3jloKeHWEeM Ha
MHOXUTENH.

Pemienue npoOHO-paliMOHATBHBIX YpaBHEHHH. PemieHre TeKCTOBbIX 3a1a4 anreOpandeckuM METOIOM.
VYpaBHeHHE ¢ IByMs NEpEMEHHBIMHU M ero rpaduk. PemeHue cucrem ABYyX JHMHEHHBIX yYpaBHEHHH C
NBYMs IIEPEMEHHBIMU. Perienue cucreM IByX YpaBHEHHH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
BTOpOI1 creneHu. ['padudeckas HHTEpIpETAINs CHCTEMbI YPAaBHEHHI C ABYMS [TIEPEMEHHBIMHU.
Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBbie HEPAaBEHCTBA M UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OAHOM NEepeMeHHOW. PermeHue cuctem JIMHEHHBIX HEPABEHCTB C
onHoi mepemeHHoil. KBanparusie HepaBeHCcTBa. ['paduueckast HHTEpIpeTausi HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUT

KBagparnunas ¢yakums, e€ rpaduk u cBoiictBa. [lapabosna, koopArHATEI BEPIIMHBI TapadoIbl, OCh
CUMMETpPUHU TTapadoIIbI.

I'padukn GyHKUMi: y = kx, y = kx + b, y = k/x, y =x3, y=Vx, y = |x| 1 ux cBoiicTBa.

YuciioBble MOCIEA0BATEIBHOCTH H NPOTrPECcCUM

[TonsiTHE YUCTTOBOM TTOCIIEIOBATEIHLHOCTH. 3a/IaHUE TIOCIEI0BATEIIFHOCTH PEKYPPEHTHOM Hopmysoit
(bopmyIoit n-ro uiieHa.

Apudmerndeckass W TreoMeTpuueckas mnporpeccuu. @DopMmynel 7-ro WieHa apuMETHUECKOW Hu
reOMETPUYECKOUN MPOTrPECCHid, CYMMBI NEPBBIX 71 YIECHOB.

N3o0pakeHne 4WieHOB apu(PMETHIECKON M T€OMETPUIECKON MPOTrpecCHii TouKaMu Ha KOOPJAMHATHOU
IJI0CKOCTH. JIMHENHBIN U 3KCIOHEHIMANBHBIN pocT. CII0KHBIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INTPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE Pe3yJIbTAThl OCBOCHUS MPOTPaMMBbI yUeOHOTO Kypca «Asredpay XapaKTepu3yrTCs:

1) naTpuoTnYecKoe BOCIIMTAHHE:

MPOSIBIIEGHUEM HHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH, LEHHOCTHBIM
OTHOILLIEHUEM K JTOCTHIKEHHUSIM POCCHUHCKHX MATEMAaTHUKOB M POCCUKMCKOM MaTEMaTUYECKOM IIKOJBI, K
MCIOJIB30BAHUIO ATUX JOCTHXKEHUH B IPYTUX HayKax M MPHUKIAIHBIX cepax;

2) rpaxIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUeE:

TOTOBHOCTBIO K BBITIOJHEHUIO 00s13aHHOCTEN Ipa)KAaHUHA U pealu3aliy ero npas, NPeACTaBIECHUEM O
MaTEeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SABJIECHUH, MpOIERyp
TpaKJIaHCKOTO 0O0IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO ITHUYECKHX
HpOGHGM, CBA3AaHHLIX C MPAKTHYCCKUM MNMPHUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHHUCM BaAXHOCTH
MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIIbHOCTU y‘-IéHOI‘O;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE YyYacTH€ B pEUICHUM MPaKTUYECKHX 3a7ad MaTeMaTH4yecKoil
HAMPaBIIEHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMaTHYECKOro OOpa3oBaHUS HAa NPOTSHKCHHHU BCEH
KU3HU U1 YCIEIHOW NPOPEeCCHOHANBHON AEITeTbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHH,



OCO3HaHHBIM BBHIOOPOM W TOCTPOCHHEM WHIWBHUIYAIBHOW TPAaCKTOPHUU OOpa30BaHUS M KU3HCHHBIX
MIJIAHOB C YYETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CHOCOGHOCTBIO K SMOIIMOHAJIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHUIO MATECMATUYICCKUX OGBGKTOB, 3ajJa4,
perieHui, pacCyXAeHII, YMEHHUIO BUJIETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAaIel B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX MpPEICTAaBICHUH 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTUA YCIIOBCKA, MPUPOIALI U 06mecma, HNOHMMaHHUEM MaTeMaTH4YeCKOU HayKu
KaKk cQepbl YeIOBEUECKOW JEATENHHOCTH, O3TaloB €€ pa3BUTHS W 3HAYMMOCTH I Pa3BUTHUS
[UBWJIM3AIIMN, OBJIAJICHUEM S3BIKOM MATEMAaTHKA W MaTEeMaTHYECKON KyJbTYpOW KaK CpPEICTBOM
IMO3HaHUA MHpa, OBJIAJICHUCM HpOCTGﬁHIHMH HaBbIKaMU HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,

6) ¢usnueckoe BocnuTaHue, QopMHpoOBaHMEe KYJbTYPbI 3A0POBbS M 3MOLMOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO IPUMEHSITh MaTEMaTUUECKHUE 3HAHUS B MHTEPECAX CBOETO 37I0POBBS, BEICHUS 3JJ0POBOTO
o0pa3a JXKM3HU (30pOBOE NHUTAaHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATUA M OTABIXA, PETYJspHAs
¢du3nuecKas akTUBHOCTb), C(HOPMHPOBAHHOCTHIO HABbIKA PeQICKCHH, MPU3HAHHEM CBOETO IMpaBa Ha
OImMOKy M TAKOTO JKe IpaBa APYroro 4ejIoBeKa;

7) 3K0J10ruYecKoe BOCIIUTAHKE:

OpI/IeHTaHI/Ieﬁ Ha IPUMCHCHHUEC MATCMATHYCCKUX 3HAaHUHU AJid pCUICHUA 3a1a4 B 06J'IaCTI/I COXPAaHHOCTH
Opr)KaIOH_Ieﬁ CpCAbl, IJIAHUPOBAHUA TIOCTYIIKOB W OLCHKU HX BO3MOXKHBIX HOCJIG,Z[CTBI/Iﬁ JJIA
OKpYJKaloIel cpeapl, OCO3HAaHUEM TJIOOAIBHOTO XapakTepa 3KOJOTMYECKHX MpoOjieM W MyTed ux
perieHus;

8) ajanTanus K U3MEHAIIUMCS YCJIOBUSIM CONMATbHONU M IPUPOJAHOM Cpeabl:

TOTOBHOCTHKO K I[CﬁCTBHHM B YCJIOBUAX HeOHpe,Z[G.HéHHOCTI/I, MOBBIIICHHUIO  YPOBHHA cBoen
KOMITETEHTHOCTHU Yepe3 MPAKTUUECKYIO IeATeIbHOCTh, B TOM YHCJIE YMEHHE YIUTHCS Y APYTHX JIOJICH,
puoOpeTaTh B COBMECTHOM JCATEIHHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIIETEHIIUU W3 OIBITA IPYTUX;

HE00X0AMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcie (HOPMYyIHpPOBATh WACH, MOHATHSA,
TUIIOTE3bI 06 OG’bGKTaX U ABJICHUAX, B TOM YHCIIC PAHCC HCHU3BCCTHBLIX, OCO3HABAThH I[e(bI/II_[I/ITBI
COOCTBEHHBIX 3HAHHUK M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHHMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TpEOYIOUIMI KOHTPMEp, KOPPEKTUPOBaTb TNPUHUMAEMble pELIeHUS U JIeHCTBHUA,
(bopMyIHpOBATH M OLIEHUBATH PUCKHU M MOCIEACTBUS, OPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornyeckue aeicTBu:
e  BBIBISATh M XapPaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXIy TMOHATUAMHU, (OPMYIUPOBATH OIPENCICHHs] TIOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM TPHU3HAK KiacCH(HUKalMU, OCHOBAHUS ISl OOOOIICHHS |
CpaBHEHUS, KPUTEPUHU TPOBOAMMOIO aHAIIN3A;
e BOCIPUHHUMATH, (GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIC H
OTpUIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,
e BBUIBIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M TPOTUBOpEUHS B (pakTax,
JAHHBIX, HAOJIOMEHUAX W YTBEPKICHHIX, TMpeiaraTb KPUTCPUH [IJI1  BBISABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;



e  JleJaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JAECTYKTUBHBIX W WHAYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKITIOUCHUH 110 aHAJIOTHH;
e  pa3buparh JOKa3aTeNbCTBA MAaTEMaTUYECKHX  YTBEpPXKIEHUU (mpsiMble ©  OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSTETLHO HECIOXKHBIE TOKA3aTeIhCTBA MATEMAaTUUYECKUX
(GakToOB, BBICTpaWBaTh apryMEHTAlMIO, MPHUBOJUTH MNPUMEPhl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUS;
e  BbIOMpaTh crocod® pemieHus yueOHOHM 3amauu (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BBIOMpATh HamboJIee MOAXOMAIINN ¢ YYETOM CaMOCTOSITENEHO BBIJACIEHHBIX
KPUTEpHEB).

Ba3oBble ucciaenoBareabLCcKue NeHCTBUA:
e  HCIONB30BaTh  BONPOCHI  KaK  HUCCIECIOBATEILCKHA  WHCTPYMEHT  TIO3HAHWS,
(GbopMyIUpOBaTh BOIPOCH], (PUKCUPYIOLINE MPOTHUBOpPEYHE, MPOOIEMY, CaMOCTOSITEIHLHO
YCTaHABIMBATh HCKOMOE M JaHHOe, (OPMHUpPOBaTH TUIOTE3Y, aAPTyMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;
e  TMPOBOJIUTH MO CAMOCTOSATEIHHO COCTABJICHHOMY IIJIaHY HECJIOXHBIA SKCIICPUMEHT,
HEOOJBIIOE HMCCIEAOBAHNUE IO YCTAaHOBIECHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTY COOOi;
e CaMOCTOATENbHO (OpPMYyIUpOBaTh OOOOIMIEHWsT W  BBIBOABI IO  pe3yJbTaraM
MPOBEAEHHOTO HAONIOIEHUS, WCCICNOBAHUS, OIEHUBATh JIOCTOBEPHOCTh TOTYYCHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIEHNU;
e  TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE IMPOLIECCA, a TAK)KE BBIABUTATh MPEITOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Padorta ¢ undopmanmeii:
e BBIBIATH HEIOCTATOYHOCTh M W30BITOYHOCTh MH(OpPMAIHMH, JAHHBIX, HEOOXOIMMBIX
JUIS pellieHus 3a/1auH;
e  BBHIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH WHOOPMALIHIO
Pa3IUYHBIX BUJOB B (POPM MpEACTaBICHUS;
e BBIOUpATH (OpMY MpeAcTaBIeHUS HHPOPMAINH U WILTIOCTPUPOBATH PEIIaeMbIe 3aa4u
CXeMaMH, AMarpaMMaMy, HHOM rpadukoi U MX KOMOMHALUSIMY;
e  OLEHUBATh HAEKHOCTH MHPOPMAIMK MO KPUTEPUSM, MPEAJIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEITBHO.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eiCTBUA:
e BOCIHpPUHUMATH U (HOPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBHSIMH U LEISIMU
oO1IeHHUs], ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS MO XOAY PEIICHHs 3aJayd, KOMMEHTHPOBAThH IOTYYCHHBIN
pe3yInbTarT;
e B X0ze 0OCYXJICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBbI, TPOOIEMBI,
peliaeMoii 3a1auu, BbICKa3bIBaTh UI€U, HAIlEIEHHBIE HA TOMCK PELICHUS, COMTOCTABIISATH CBOU
CYXKJCHHSI C CYXICHHSIMH JPYrUX YYacTHHUKOB JManora, OOHApYKWBATh pazluiue H
CXOJCTBO MO3UIHI, B KOPPEKTHOH hopMe (HOpMYyIUPOBATH PA3HOTIACHS], CBOM BO3PAKCHHUS;
e  MPEACTaBIATH PE3YyJibTAaThl PEIICHUS 3aJauM, SKCIEPUMEHTA, UCCIEeI0BaHuUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aJad Mpe3eHTaluu Hu
0CcOOEHHOCTEH ayTUTOPUH;
e  TMOHUMATh M HCIIOJH30BATH MPEUMYIIECTBA KOMAHIHON M UHIUBUAYATBHON pabOTHI IpH
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a/1ay;



e  IIPUHUMAThH LIEJb COBMECTHOM JESITEIbHOCTH, IUNIAHUPOBATh OPraHU3ALMI0 COBMECTHOMN
paboThI, pacupenensTh BHABI pabOT, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC W PE3yIbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIO/ICH;
e  YYacTBOBAaTh B IPYNIOBBIX (popMax paboThI (00CykIeHMs, 0OMEH MHEHUSIMH, MO3TOBBIE
LITYpMBl U JIPYTHE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATh CBOU JEUCTBUS C
APYTUMH 4YJ€HaMU KOMaH]Ibl, OLICHMBAaTh Ka4eCTBO CBOEr0 BKJaJa B OOIIMI HPOAYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU B3aUMOCHCTBUSI.

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUA

Camoopranuszaumus:
e CaMOCTOATENIBHO COCTABJIATh IUIAH, QJITOPUTM pELICHMs 3aJadd (MM €ro 4acTh),
BBIOMpATh CIMOCOO pemeHus ¢ Yy4€TOM HMMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOU
nHpopMaIuu.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTELIEKT:
e  BIaIeTh croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJS MpoIecca U pe3ysbTaTa pelIeHus
MaTeMaTHUECKOM 3aJ1aun;
e IPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH NPHU PELICHUM 3a7aud, BHOCUTh
KOPPEKTHBBl B JI€ATEIILHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HAWJCHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;
e  OIIGHUBATh COOTBETCTBHE pe3yJbTara ACATEIbHOCTH MOCTABICHHOM LIEIH U YCIOBHUSM,
OOBSICHATh NPUYMHBI JOCTHKEHHSI WIM HEIOCTHMIKEHHUs IIeJIM, HAaXOAUTh OIIMOKY, JaBaTh
OLIEHKY TPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus B 7 KJacce 00yJaromuiics MOYIHUT CICIYIOIINE MPEAMETHBIC PE3yIbTaThI:

Yucsia v BbIYUCICHUA

BoImonHsATh, coueTast yCTHBIE U MMCbMEHHBIE MPUEMBIL, apupMeTHUECKHE NEUCTBUS C palllOHAIbHBIMU
YHCIIaMHU.

HaxomuTh 3Ha4YeHWs] YMCIOBBIX BBIPAKECHUU, MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYHCIICHHS 3HAYCHUI JPOOHBIX BRIPAKEHUH, COAEPKAIUX OOBIKHOBEHHBIC U JCCITUYHBIC JPOOH.
[Tepexoauths OT omHOW (GOPMBI 3alMUCH YHUCENT K Apyro (mpeoOpa3oBbIBATh ACCATHYHYIO TpOOL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO JPOOB).
CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAIBHBIE YUCIA.

OxpyrisTh uncna.

BbINOMHATE NPUKUIIKY U OLIEHKY pe3ysibTaTa BbIUMCICHHM, OLIEHKY 3HAUEHUI YHCIIOBBIX BBIPAKEHUH.
BbInonHATE AEMCTBUSI CO CTEMEHSIMU C HATYPaJIbHBIMU [TOKA3aTEsIMHU.

[TpuMeHsITh MPU3HAKH EITUMOCTH, Pa3JI0KEHIE Ha MHOKUTEIH HATYPAIbHBIX YUCEIL.

Pemarp  mpakTUKO-OPUEHTHPOBAHHBIE  3aJadd,  CBSI3aHHBIE C  OTHOIICHWEM  BEIUYHH,
MPOIMOPLIMOHAIIBHOCTHIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATH PE3YyJIbTaThl PELICHUS 3a4ay C
y4€TOM OrpaHUYEHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonb30BaTh anreOpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOIIMKY, IPUMEHATH €€ B MPOIIECCE OCBOCHHS
y4eOHOTr0 MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKCHUN MTPH 3a/1aHHBIX 3HAYCHUSX TEPEMEHHBIX.



BoimonusaTe npeoOpa3zoBaHus LIETIOT0 BBIPAXEHHUs] B MHOTOUJIEH NMPUBEACHUEM MOJIOOHBIX ClIaraeéMblX,
PacKpBITHEM CKOOOK.

BbInonHAT, YMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYJIieHa HAa MHOTOWIEH, NPUMEHSTh
(dhopMyIIbI KBaZpaTa CyMMEBI M KBaJpaTa pa3HOCTH.

OcCymIecTBIATh pa3ioKeHNe MHOTOWIEHOB Ha MHOKUTENH C TOMOIIbIO BEIHECEHUSI 32 CKOOKH 00ILIEero
MHOKUTEJNS], TPYIIUPOBKH CIaraeMbIX, MpUMeHeHus: (OpMyJ COKPAIEHHOTO YMHOKEHUSI.

[IpumensITh TpeoOpa3oBaHUs MHOTOWICHOB [JIsi PEIICHUS Pa3W4YHBIX 3a/ad W3 MaTeMAaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON PAKTUKH.

Hcnonps30BaTh CBOMCTBA CTETICHEH C HATYPAIBHBIMU ITOKA3aTEIAMU TSI Pe0Opa30BaHMS BhIPAKESHUM.
YpaBHeHHsI 1 HEPABEHCTBA

Pemrate nuHeElHbIE ypaBHEHHUS C OJHOW IEPEMEHHOM, NMPUMEHsSs MPaBWIA IIEPEX0Ja OT UCXOIHOIO
ypaBHEHHUS K paBHOCWJILHOMY eMy. [IpoBepsITh, SIBISETCS U YUCIO KOPHEM YpPaBHEHUS.

[TpumensTh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[lonGupars mnpuMepbl Mmap YHCEN, SBIAIOMIUXCS pEUIeHHEM JUHEHHOro ypaBHEHUS C ABYMs
MepEMEHHBIMHU.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK IJMHEHHOTO YpaBHEHHUS C JBYMsS TEPEMEHHBIMH,
MOJIb3YACH ITpaKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHHUS.

Pemarsb cucteMbl IBYX JTMHEMHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHUCIIE IpadUyeCcKu.
CocTaBisTh U pemaTh JUHEHHOE YPAaBHEHHUE WIIM CUCTEMY JTMHEWHBIX YPAaBHEHH MO YCIOBHIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud MMOJTYYEHHBIN pe3ybTar.

DOyHKIUT

N300paxaTh Ha KOOPAWHATHOM MPSAMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpJMHATAM, JTYy4H,
OTPE3KH, MHTEPBAJIBI, 3aMUCHIBATh YHUCIIOBBIC MPOMEKYTKHU Ha anreOpandecKoM sI3bIKe.

OTrmedaTh B KOOPAWHATHOW TUIOCKOCTH TOYKHM TIO 33aJaHHBIM KOOpPAMHATaM, CTPOUTH Tpaduku
nuHeWHbIX QyHKIui. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh ¢ TOMONIbIO (PYHKIIMI M3BECTHBIE 3aBUCHMOCTH MEX]y BEITUYMHAMU: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmare rpaduveckuii cnoco0® mpeacTaBieHWs W aHanmu3a WHPOPMAIMHM, W3BJICKaTh U
MHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TPadUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHIy 00y4enus B 8 kjacce 00y4Jaromuics MoNIyduT CIeyIoIIne MpeAMETHbIE pe3yIbTaThl:

Yuciaa v BBIYUCTCHUA

Hcnonws30BaTh HayvajabHbIE NMPEICTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHUCEN ISl CPABHEHUS,
OKPYTJICHHS ¥ BBIYUCICHUN, N300pakaTh NEUCTBUTEIIbHBIC YMCIIA TOYKAMU Ha KOOPJAMHATHOU MIPSIMOIA.
[IpuMeHsITh TOHATHE apU(PMETHUYECKOrO KBagPATHOTO KOPHS, HAXOIWUTh KBagpaTHBIE KOPHH,
UCTIONIB3YSl TIPU  HEOOXOAWMOCTH  KAaJIBKYJSTOP, BBIIOJNHATE MPEOOpa3OBaHUS  BBIPAKEHUH,
coJiepKallnX KBaJgpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb30Bath 3amucu OOJBIINX M MaJbIX YHCEN C TTOMOIIBIO JECATHYHBIX ApoOel U CTelneHel uncia
10.

Auredpanyeckue BbIPasKeHUs!

[IpyuMeHsTh TOHSTHE CTENEHU C LENbIM IO0Ka3aTeJeM, BBIMOJIHATh MPeoO0pa3oBaHUs BbIpAKEHHI,
CoJIep KalllMX CTENEHHU C LEIbIM IT0Ka3aTeIeM.

BBIONMHATE  TOXIECTBEHHBIE MPEOOpPa30BaHUS PANUOHAIBHBIX BBIPAXKCHHH Ha OCHOBE MPaBUII
JEHCTBUI HaJl MHOTOYWICHAMHU U aJITeOpanvdecKiuMHU IPOOSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.



[TpuMeHnsaTh IpeoOpa30BaHUs BBIPAKEHUN IS PELICHUs Pa3IUYHBIX 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX
IIPEIMETOB, U3 PEalbHON IIPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pemarp nnHelHBbIE, KBaJpaTHbIE YpaBHEHUS W DPALMOHAIBHBIE YpPaBHEHMS, CBOJALIMECS K HUM,
CUCTEMBI IBYX YPABHCHMH C JBYMs IEPEMCHHBIMHU.

[IpoBoauTh TpOCTEHIIME WCCIEAOBAHUS YPAaBHEHUHW M CHUCTEM YpaBHEHUH, B TOM YHCIE C
NPUMEHEHHEM TpapHUuecKuX MpeCTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YpPaBHEHUE WIIM CHUCTEMa
YpaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[TepexomuTh OT cioBecHOW (OPMYTUPOBKH 3aJaud K €€ anreOpandeckod MOJCIH C IOMOIIbIO
COCTaBJICHHS YPABHEHUS MIIM CUCTEMBI YPABHEHHI, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MOJIYYE€HHBII pe3yJbTar.

[IpumeHsTh CBOICTBA 4YMCIOBBIX HEPABEHCTB JJIi CpPaBHEHUS, OLIEHKM, peElIaTh JIMHEWHbIE
HEPaBEHCTBA C OJIHOM MEPEMEHHOW M UX CUCTEMBI, 1aBaTh IPa(UUECKyI0 MIUTIOCTPALUIO MHOKECTBA
pEILICHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNH

[ToHuMaTh W UCHONB30BaTh (YHKIMOHAJIBHBIC TOHATHUS M S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HAUECHMsI), ONpEAEATh 3HaueHUEe (YHKIMM [0 3HAYEHHMIO apryMEHTa, ONpEIeNsTh CBOMCTBA
dbyakumm o e€ rpaduky.

Ctpouts rpaduku 3J€MEeHTapHbIX (GYHKINN BUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIHH 110 e rpaduKy.

K koHIty 00y4enus B 9 kjacce 00y4yaromuics MONyduT CIeyIoIne MpeAMETHbIE pe3yIbTaThl:

Yuciia v BHIYMCTICHUSA

CpaBHUBATh U yNOPSA0OYNBATH PALIMOHAIBHBIE M HPPALMOHAIIBHBIC YUCIIA.

Beimonuate apudmernueckue AeWCTBUS ¢ pallMOHATBHBIMH YHCIIaMH, COUYETasl yCTHBIC U MUChbMEHHBIE
MPUEMBI, BBIIIOJIHATH BBIYUCIIECHUS C HPPALMOHATIBHBIMU YU CIIAMHU.

HaxonuTe 3Ha4eHMs CTENEHEH C LIEJIBIMH IOKA3aTEIMUA U KOPHEH, BBIYUCIIATH 3HAYECHHs YHUCIIOBBIX
BBIPAKEHHIA.

OKpyryisiTh JEHCTBUTENbHBIE 4YMCIIA, BBINONHATH NPUKHUIKY pE3yJabTaTa BBIUMCIECHHUH, OLIEHKY
YHUCJIOBBIX BBIPAKEHUN.

YpaBHeHHsI 1 HEPABEHCTBA

Pemiate nuHelHbIe M KBaJpaTHbIE YPABHEHUS, YPAaBHEHMs], CBOSIIMECS K HUM, IIpOCTEHIINe JpoOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemrate cucTemsel ABYX JIMHEMHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMU U CUCTEMBI ABYX YPaBHCHMWI, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIISICTCS JTUHCHHBIM.

Pemate TekcToBbIE 3ajauu anreOpaMyecKUM CHOCOOOM C TOMOIIBIO COCTABIECHUS YPABHEHUS WIH
CUCTEMBI JIByX YPAaBHEHHH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh NPOCTEHINNE HCCICAOBAHUSA YPABHEHUHM M CHUCTEM YpPAaBHEHUH, B TOM 4YHUCIE C
IIPUMEHEHHEM TIpaUuecKuX MNpeCTaBICHUN (YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIIM CHUCTEMA
YpaBHEHHH pPELICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE HEPABEHCTB Ha
YHCJIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHNE C IIOMOIIbIO0 CUMBOJIOB.

Pemarp cuCTeMBl JMHEHHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOIIME KBaApPaTHOE
HEPaBEHCTBO, M300pa)kaTb pPELICHHE CHUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM MNpsIMOM, 3alMChIBATH
peLIeHre C IIOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PELIEHUH Pa3IMYHBIX 3a7ad.



DOyHKIUT

Pacnio3naBaTth (QYHKIMM HW3Y4YEHHBIX BHUJOB.

KOOPAMHATHOH MJIOCKOCTH TpaduKkoB QyHKIMMA BUuna: y =kx, y =kx + b,y =k/x, y =ax2 + bx + ¢,y =

ITokassIBaTE CXEeMaTHYCCKH PpacCIioJIO’KCHHUE Ha

x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHI KOS PHUIHEHTOB, ONMUCHIBATE CBOMCTBA DYHKIIHIL.

Crtpouth M H300paxkaTb CXEMAaTUYECKU Tpa@UKu KBagpaTUYHBIX (DYHKLMN, OMUCHIBATH CBOMCTBA

KBaJPAaTUYHBIX (PYHKIIUN TIO BX TpaduKam.

Pacrnio3HaBath KBaipaTH4Hyt0 (pyHKIUIO 110 (hopMyIie, IPUBOIUTH IPUMEPHI KBAPATHUHBIX (DYHKIIHHA

U3 peasbHOM KU3HH, PU3UKH, TEOMETPHU.
YucsioBbIe MOCTAEI0BATEIHLHOCTH U MPOrPecCH
Pacrnio3HaBaTh apupMeTHIECKyIO 1 TEOMETPUIECKYIO TIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3alaHMs.

BrinoauaTe

BBIYUCIICHUA C

UCTOJIb30BaHUEM  (HOpMYIT

n-ro

F€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N300pakaTh 4iIeHbI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

PemaTe 3aJa4u, CBA3aHHBIC C YHUCJIIOBBIMHU ITOCIICAOBATCIIBHOCTAMHU, B TOM YHUCJIC 3aJa4H U3 peanLHoﬁ

KHU3HH (C UCTIOIB30BAHUEM KAJIbKYIIATOPA, HU(POBBIX TEXHOJIOTHIA).

TEMATHUYECKOE IINTAHUPOBAHUE

YqJICHA

apu(pMeTHIECKON

7 KJIACC
KoaunyecTBO 4acoB
Ne HaunMeHoBaHue pa3iesioB KonrpoJb- DJleKTpoHHbIE (LM (POBbIE)
IlpakTnuec-
n/n H TeM NPOrpamMMbl Bcero HbIE o0pa3oBare/ibHbIE pecypchl
KHe padoThI
padoThI
1.  Ywucina u BeIpakeHUs 8 bubmmorexa [JOK
https://m.edsoo.ru/7f415b90
2. | IIpeobOpa3zoBanue 6 1 Bu6mnorexa I[OK
BBIpKCHIH https://m.edsoo.ru/7f415b90
3. | YpaBHEHUs C OJHOU 7 Bu6miorexa LIOK
NepeMEHHOM https://m.edsoo.ru/7f415b90
4.  OyHkuuu v ux rpapuku | 7 bubnuotexa [JOK
https://m.edsoo.ru/7f415b90
5. | JluneiiHasa QyHKUUSA 7 1 bubmuoteka [JOK
https://m.edsoo.ru/7f415b90
6. Crenenb u e€ cBOlicTBa | 6 bubmuoreka [{OK
https://m.edsoo.ru/7f415b90
7.  OnaHOYJIEHBI 5 bubmuoreka [{OK

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




8. MHorouieHsl 12 1 bubmuoreka [{OK
https://m.edsoo.ru/7f415b90
9.  ®opmyisl 11
COKpAILIEHHOT O Bbubnnoreka HOK
YMHOXCHHS https://m.edsoo.ru/7f415b90
10. JIuneiinble ypaBHEHUA ¢ | 5
JBYMsI IEPEMEHHBIMU UX bubanorexa LOK
CHCTEMEI https://m.edsoo.ru/7f415b90
11. Pemenue cucrem 11 BuGmuorexa LIOK
i i 1
JIMHCUHBIX ypaBHCHNH https://m.edsoo.ru/7f415b90
12. TIloBTopenue 17 1 bubmuoreka [JOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
8 KJIACC
Ne HaumeHoBaHHe pa3aeioB KoaunyecTBo yacos DJieKTpoHHBIe (HU(ppoBLIE)
n/n M Te€M NpPOrpaMmMbl Bcero  KonrpoJib- IIpakTnuec- o0pasoBaTe/IbHbIE PecypChbl
HbIe padoThI KHe padoThl
Yucna v BEIYKCIICHUS. 15 bubnuoteka [JOK
KBanpaTtHbie KOpHU https://m.edsoo.ru/7f417af8
Uucrna u BBIYUCTIEHUS.
CreneHsb C 1enbIM 7 bubmorexa [IOK
H https://m.edsoo.ru/7f417af8
roKa3areyieM
Anrebpanueckue
BLIDAKCHILS 5 1 bubmuoreka [{OK
P N https://m.edsoo.ru/7f417af8
KBanpaTHblii TpEXUIEH
Anrebpanueckue
BLIDAKEHILS 15 1 bubmuoreka [{OK
p ’ https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
YpaBHeHus u
HEPABEHCTBA. 15 1 bu6nuorexa [IOK
KBanparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
HepaBeHCTBA. CHUCTEMBI 13 bubmorexa OK
P L https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus u
HEpPaBEHCTBA 12 1 bubmorexa [IOK
p i https://m.edsoo.ru/7f417af8
Hepasenctpa
®yHkuuu. OCHOBHBIE 5 Bu6muotexa [JOK




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

9 Oyaknun. YucnoBbie 9 bubmunoreka LIOK

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

10 [ToBTOpEHUE M 6 1 Bu6muotexa [JOK

00001IeHe https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOI'PAMME
9 KJIACC
KosnuecTBo yacoB
Ne HaumeHnoBaHue pa3aeioB DJieKTpoHHBIe (HU(ppoOBLIE)
KonTpoab- IpakTHuec-
n/n H TeM NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCypChl
Hble padoThI KHe padoThl
Yucaa ¥ BRIYUCICHUS.
1 JlericTBUTENBHEIC 9 bubmorexa HOK
https://m.edsoo.ru/7f419d08
qucaa
YpaBHeHus 1

) HEPABEHCTBA. 14 1 Bubmuotexa [JOK
YpaBHEHUsI C OTHOU https://m.edso00.ru/7f419d08
MepEMEHHOMN
YpaBHeHus 1

3 HepaBeHCTBA. CHCTEMBI 14 1 bubmorexa [IOK

p L https://m.edsoo.ru/7f419d08
ypaBHEHUU
YpaBHeHus u
4 HEpaBEHCTBa 16 1 bubmorexa [IOK
p ' https://m.edsoo.ru/7f419d08
HepasencrBa
but6mmoreka [IOK

> PynKmH 16 ! https://m.edsoo.ru/7f419d08

6 Yucnossie 15 1 bubnuoteka [JOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHME,

. 00001eHwme, 18 | bubmunorexa LIOK
cUCTeMaTHu3aIus https://m.edsoo.ru/7f419d08
3HaHUH

OBILEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOTPAMME




