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IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO mpenmMera «Anredpa» s oOydarommxcs /-9 KiaccoB
COCTaBJIEHA B COOTBETCTBHM C HOPMATUBHBIMU JOKYMEHTaMU:

1.®enepanbubiM 3akoHOM 0T 29 pekabpst 2012 1. Ne273-d3 «OO0 oOpa3oBaHUM B
Poccuitckoit deneparumy;

2.0enepa’dbHBIM TOCYJAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOILEro
oOpaszoBanusi (yTBepKIEH mpukazoM MunucrtepcrBa npocsemenus PO or 31.05.2021 r.
Ne 287, 3apeructpupoBan MunucrepctBom toctuipu PO 05.07.2021 roga Ne 64101);

3.0enepanbHOil  00pa3oBaTENBbHON MPOrpaMMON OCHOBHOTO 00miero o0Opa3oBaHUs
(yTBepxkmeHa mpukazoM MunucrtepctBa mpocBenienuss P® or 18.05. 2023 r. Ne 370,
3apeructpupoBaHa MunucrepctBoM roctuiiu PO ot 12.07.2023r. Ne74223) ¢ yuérom:

4.ITpukaza Munnpocseuenus Poccun ot 22.03.2021 Ne 115 «O6 ytBepxaenun [lopsaka
OpraHu3aliiii ¥ OCYILECTBJIICHUS  O0Opa30BaTENbHOW  JEATEIBHOCTH TIO0  OCHOBHBIM
o0mieo0pa3oBaTebHBIM TPOTpaMMaM - 00pa30BaTEIBHBIM MPOrpaMMaM HAdalbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEeIHEro 001Iero oopa3oBanus» (C AOMOTHECHUSIMU U U3MCHEHUSIMU ),

5.Ilpukaza Munnpocsemenus Poccun ot 04.10.2023 Ne738 «O06 yTBepxaeHUn
denepanbHOrOo TepeyHs AICKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, JOMYIIECHHBIX K
UCIONB30BAHUIO  TMpPU  pealu3aly  UMEIOUIMX  TOCYJapCTBEHHYI0  aKKpeIWUTaIUIo
00pa30BaTeNIbHBIX MNPOTrPaMM HAYaJIBHOIO OOIIEro, OCHOBHOI'O OOLIEro, CpexHero oOIIero
o0pa3oBaHus);

6.0cHOBHOII  00pa3oBaTENBHON MPOTpaMMBI  OCHOBHOTO  0OOIIEro  0Opa3oBaHUSA
I'OCYAAPCTEHHOI'O KA3EHHOI'O OBLIEOBPA3OBATEJIBHOI'O VYUYPEXIEHUA
«"OPJIOBCKAS CAHATOPHAS LIKOJIA-UHTEPHAT Ne9» (ytBepkaena npukaszom ['KOY
«['OPJIOBCKAS CIIN Ne 9» ot 26.08.2024r Ne 119);

7.YueOHOoro 1miaHa ocHOBHOro obmiero o6OpazoBanus ['OCYIAPCTEHHOI'O
KA3EHHOI'O  OBLIEOBPA3OBATEJIBHOI'O  YUPEXIEHUA «"OPJIOBCKA#A
CAHATOPHAS HIKOJIA-MUHTEPHAT Ne9y;

8.Paboueit pOTpaMMBbI BOCTIUTaHMS OCHOBHOT'O ob1ero o0pazoBaHUs
I'OCYAAPCTEHHOI'O KA3EHHOI'O OBIIEOBPA3OBATEJIBHOI'O VYUYPEXIEHUWA
«I"OPJIOBCKAS CAHATOPHAS IKOJIA-UHTEPHAT Ne 9.

Anrebpa sBISETCS OJAHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIETr0 OOpa3oBaHMS: OHA
o0ecrieunBaeT HN3YUYCHUC JPYTIUX JUCHUIIIINH, KaK €CCTCCTBCHHO-HAYYHOI'0, TaAK U T'YMaHHUTApHOT' O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOIOJDKEHUST 00pa30BaHMs U B MIOBCEIHEBHOW KH3HH.
PazButne y oOydJaromuxcsi HAy4YHBIX TMPEACTABICHUI O MPOUCXOKACHUM € CYIIHOCTU
anreOpandeckux aOCTpakIui, Crmoco0e OTPaKCHHS MaTEeMAaTHYECKOH HayKOWl SBICHUH U
NPOIIECCOB B TpUpOAE M OOIIecTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHWUU U B TMPAKTHKE CIMOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB
MBINUICHHS, HEOOXOAUMBIX ISl aIalTallid B COBPEeMEHHOM IudpoBoM obmiectBe. M3ydenue
anreOpsl 00ecreuynBaeT pa3BUTHE YMEHHS HAOI0AaTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000OCHOBBIBATH CBOM
JICHCTBUSL U BBIBOBI, (OPMYIIHPOBATh yTBepKIcHH. OCBOCHUE Kypca anreOpbl o0ecrieunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYalolUuXcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
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UHIYKTUBHBIE PACCYKACHUsS, 0000IMIEHNE W KOHKPETH3alUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOydenne anreOpe MpeanosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOU NEATEIbHOCTH
o0ydJaromuxcsi, TOITOMY CaMOCTOSTENbHOE peIleHHWe 3aJad  sBISETCS  peanu3anuent
JeSITeILHOCTHOTO NMPUHLINTIA 00y4EHUSI.

B crpykTrype mnporpamMmel y4yeOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEro
0o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJAep)KaTeIbHO-MeToaudyeckue JauHuu: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS U HEPaBEHCTBa», «DYHKIHHY.
Kaxknas u3 3TUX coaepKaTesIbHO-METOANYECKUX JINHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3y4EHHUs Kypca, B3aUMOJIEUCTBYS C APYTUMU €ro JUHUSIMH. B Xoz1e u3zydenus yuyeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JJOTHUYECKH PACCy’KIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fejlax MaTeMaTU4ecKoro o0Opa3oBaHUs U
CHOCOOCTBYIOLIME OBJAJACHUIO OOYyYaroIIMMKCS OCHOB YHHBEPCAJIbHOIO MaTeMaTH4eCKOIo
sa3bika. ComepxKaTeNbHOM U CTPYKTYpHOM OCOOEHHOCTBIO yueOHOro Kypca «Anredpay sBisercs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxkanne JuHUM «Yuciaa W BBIYUCICHHS CIYXKUT OCHOBOW [UISl JAJdbHEHIIETo
U3Yy4YEeHHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCS JIOTMYECKOTO MBbIIUICHUS,
(GbOpMHUPOBAHHIO YMEHHMSI OJIb30BATHCA AITOPUTMAMU, a TaKXKe MPHOOPETEHUIO MPAKTHUUECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MMOBCETHEBHOM XM3HMU. Pa3BUTHE MOHATHSA O YMCIE Ha YPOBHE
OCHOBHOT'0O 00111ero 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M UPPALMOHAIBHBIMH UYUCIIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHCIIE. 3aBEpIICHUE OCBOCHHUS YHCIIOBOH
JUHUH OTHECEHO K CpelHEMY 0011eMy 00pa30BaHUIo.

CogmepxaHue JByX anreOpanyecKkux JIUHUH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHUPOBAHHMIO y  OOydYaromumxcs
MaTeMaTHYeCKOro ammnapaTa, HEOOXOIUMOIOo JJs peIleHUs 3aJad MaTeMaTHKH, CMEXHBIX
PEeIMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOro 0011ero oopazoBanus
y4ueOHBIi  MaTepuan TPYHNIOUPYETCS  BOKPYT  PAallMOHAIBHBIX  BbIpaXeHW. Anredpa
JIEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKU KaK S3bIKA JUIsl MOCTPOEHUS] MaTEMAaTUYECKUX MOJENeH,
OTIMCAHMS MPOLECCOB M SBJICHUI peajbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKe
JanbHeWIee pa3BUTHE AaJTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOJWMOTo, B YAaCTHOCTH, MJIsi
OCBOGHHUS Kypca UWH(GOPMATUKHU, M OBJAJCHHWE HaBBIKAMHM JEAYKTUBHBIX PaCCyXICHUU.
[TpeoOpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaXKEHHS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpaQUUECKOW JIMHUM  HAIEJIEHO Ha  MOJIy4eHHe
00y4JarmuMuCcs 3HaHUN 0 QYHKIUAX KaK BaKHEHIIeW MaTeMaTHUeCKONH MOJENU AJIsi ONMUCAHUS
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX NMPOLIECCOB M SIBICHUH B Mpupojae M obmectre. M3yueHue
MaTepuajga CHOCOOCTBYET pAa3BUTHIO y OOydalolIUXCsl YMEHHS MHCIIOJIb30BaTh pa3IMYHbIE
BbIpa3UTEIbHBIE CPEJCTBA SI3bIKA MAaTEMaTUKU — CJIOBECHBIE, CUMBOJMYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B ((OpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIU3ALIUN
U KyJIbTYPHI.

CornacHo yueObHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcst Y4eOHBIH Kypc «Amredpay,
KOTOPBIA BKJIIOYAET CIIEAYIOLIUME OCHOBHBIE pa3lieibl cojep:kaHus: «Uucia v BBIYUCICHUS,
«Anrebpanyeckrie BEIpKEHUN, « Y paBHEHHUS U HEPABEHCTBa», « DYHKIIMNY.

Ha u3yuenue yuebHOro kypca «Anredpa» orsoautcs 306 yacon: B 7 kiacce — 102 yaca (3
yaca B Hezeno), B 8 kimacce — 102 gaca (3 vaca B Heneno), B 9 kiacce — 102 ygaca (3 yaca B
HEJIEINI0).



COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BbIYUCICHUA

JpoOn OOBIKHOBEHHBIE M JACCATHUYHBIC, MEPEX0o] OT OJHOM (opmbI 3ammcu npobdei K
apyroi. [IoHsTHE panoOHaIbHOIO YMCIIa, 3alKCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALllMOHAIBHBIX
yrcen. ApudMeTnueckue IEeHCTBHS ¢ PallMOHAIBHBIMH YHcIaMH. Perienue 3amad U3 peaabHOU
IIPAKTUKU Ha YaCTH, Ha ApOOu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpelesieHHe, PpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE ONpeAeTeHUs, 3aIiCh 00bIIuX Ynced. [IporeHTsl, 3anuch NpoLEHTOB B BUAE APOOH U
npoOu B BHJE MPOIEHTOB. TpU OCHOBHBIC 33[a4l HA MPOICHTHI, PEIICHHUE 3a/a4 U3 PealbHOU
IIPaKTHKH.

IIpuMeHeHne NPU3HAKOB JAECIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE NIPsIMasi U 00paTHAas IPONOPLHUOHATIBHOCTH.

Anredpanyeckne BbIpaKeHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JloMyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBneHue 3aBUCHMOCTM  MEXIY BEIMYMHAMM B  BUAE (HOPMYJIBL
Borancnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIAECCTBEHHO paBHBIE
BBIpa)KEHUS, TIPAaBUIJIa MPeoOpa30BaHUs CyMM M TPOM3BEICHU, MpaBHia PACKPBITUS CKOOOK U
MPUBEICHUS TOI0OHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [10Ka3aTEIIEM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrousneHa. CiloKeHHe, BBIYUTAHUE, YMHOKECHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHMs: KBaApaT CyMMBbI M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTU KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIH.

YpaBHeHHUsS M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YPAaBHEHUS, NpaBUiIa MPeoOpa3oBaHus YpaBHEHUS, PABHOCHIBHOCTh
YPaBHEHHUH.

JIuneliHoe ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHre JMHEHHBIX ypaBHeHHIl. CocTaBjieHHE ypaBHEHHUH MO YCIOBUIO 3ajgaud. Perienue
TEKCTOBBIX 3a7]a4 C TIOMOILBIO YPaBHEHUH.

JluHeliHOe ypaBHEHHE C JABYMs MEepeMeHHBIMHU U ero rpaguk. Cucrema JAByX JIMHEHHBIX
ypaBHEHUU C JABYMS TE€pEeMEHHbIMU. PellleHne cucteM ypaBHEHUH CIIOCOOOM TMOJICTAaHOBKH.
IIpumepsl penieHus: TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHH.

DOyHKUUH

Koopaunara Toukn Ha npsimol. UucinoBble NpoMEXyTKU. PaccrossHue Mexay IByMs
TOYKaMU KOOPJAUHATHOU MIPSIMOM.

[MpsmoyronpHast cuctema koopawHat, ock OX m Oy. Alcmucca u opauHaTa TOYKHA Ha
KOOpAMHAaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonsarue ¢ynkmun. I'padpux ¢ynkumu. CpoiicTBa  (QyHKUMIL.
Jluneiinas ¢ynkuus, e€ rpaduk. ['paduk ¢pyskuuu y = |X|. ['padmdeckoe perieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUI.



8 KUIACC

Yucia v BbIYUCTCHUSA

KBanmpatubeiii kopenb u3 uyucna. [lonstue 00 wuppanuvoHanbHOM uyucne. JlecsTuyHbie
NpUOIKEHUST UPPAMOHATBHBIX uncen. CBolicTBa apupMETHYECKUX KBAAPATHBIX KOPHEH M HX
MPUMEHECHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHHA W BBIYHCICHUSM. JlelicTBUTEIbHBIC
YHCIa.

Crernens C 1eNbIM MOKa3aTeaeM u e€ cBoiicTBa. CTaHaapTHAs 3aMyCh YHCIA.

Anredpanyeckne BbIpaKeHUs

KBanpaTHbIi TPEXUIICH, pa3ioKeHHE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckass ApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxeHue,
BBIUWTAHUE, YMHOXKEHUE, AeleHue anreOpandeckux apoOeil. ParmoHanbHble BBIPAKECHHUS U HX
peoOpa3oBaHue.

YpaBHeHHUsS M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemienne ypaBHeHU#, CBOAAIUXCS K JMHEWHBIM W KBaapaTHeIM. [Ipocreiimme apoOHO-
parroHaIbHbIC YPaBHEHUSI.

['padmyeckas MHTEpHpETANs YpPaBHEHUH C JBYMs MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
ypaBHEHUH C JOByMs NepeMeHHbIMU. [Ipumepbl perieHus CUCTeM HEeIMHEWHBIX YpaBHEHUH ¢
JBYMSI TIEPEMEHHBIMHU.

Pemenmne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIocoOOM.

UucnoBble HeEpaBeHCTBA M HUX CBoOWCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHUIIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OAHOM mepeMeHHOW. CucTtembl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonsitne Gpynkuuu. OOMaCTh ONMpeneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb
3aaHus QyHKIIUM.

I'padux dynkouu. Urtenue cpoiicTB ¢ynknuu mo e€ rpaduky. [Ipumepsr rpaduxon
GYHKIUH, OTpakaroluX peaabHbIe MPOIECCHI.

OYHKIMK, ONMUCHIBAIOIINAE MPSAMYI0 U OOpaTHYIO MPOTOPIHOHAIBHBIE 3aBHCHMOCTH, UX
rpaduku. Oyrkiun y = X2, Y = X3, y = Vx, y=|x|. 'paduteckoe pelieHne ypaBHEHHUI i CHCTEM
YpaBHEHUH.

9 KJIACC

Yucaa v BBIYMCTIEHUS

PanmonansHbIe YKMCiIa, UppallioOHAIbHBIC YHCIIa, KOHEUYHbIE U OCCKOHEYHBIC EeCATHYHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIC YHCIAa KaK OECKOHEYHBIS
JecATUYHble  apoOu. B3auMHO  OJAHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIBHBIX YUCET U KOOPAMHATHON MPSAMO.

CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apu(PMETHUYECKHUE ICUCTBUS C ACHCTBUTEIHLHBIMH
YHUCIIAMU.

Pa3Meprsl 0OBEKTOB OKPYKAIOIIETO MHUpa, JJIUTEIBHOCTh MPOIECCOB B OKPYKaIOUIEM
MHpE.

[TpubmmkéHHOE 3HAYEHHWE BEIWYWHBI, TOYHOCTH MNpUOMmKeHHus. OKpYTrJIeHUE YHCel.
IIpukuaka v oLleHKa pe3yIbTaTOB BBIYMCICHHM.

YpaBHeHus1 1 HEPABEHCTBA



JInneiinoe ypaBHeHue. Pemienne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOIAIIMXCS K  KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHuss YpaBHEHUUW TPETbEd U YETBEPTOU CTENECHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-palMOHANBHBIX ~ ypaBHeHHWH.  PemeHme  TEKCTOBBIX  3amad
anreOpandecKuM METOIIOM.

VYpaBHeHHe C ABYMs NEpeMEHHbIMH U ero rpaduk. PemeHnue cucteMm ABYX JIMHEHHBIX
YpaBHEHUN C JByMs IEpEeMEHHBIMU. PellleHHe cucTeM ABYX ypPaBHEHUMH, OJHO M3 KOTOPBIX
JUHENHoe, a Jipyroe — BTOpol creneHu. ['paduueckas mHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsl [IEPEMEHHBIMHU.

Penienne TeKCTOBBIX 3aa4 anreOpanyeckum CrocoOoM.

Yucnossle HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne JIMHEWHBIX HEPaBEHCTB C OJHOW NEPEMEHHOW. PernieHue cucreM JMHEMHBIX
HEpaBEHCTB ¢ OJHOM mnepemeHHOH. KBaapaTHble HepaBeHCTBa. I'paduyeckas mHTEpnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOyHKUUHA

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoictBa. [lapabona, KOOpAWHATHI BEPIITUHBI
napaboIibl, 0Cb CHMMETPHH 11apadoJIbl.

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

Yucii0BbIe 10CJI€10BATEIBHOCTH U NPOTrPecCUM

[ToHsiTHE YMCIIOBOM MOCIEAOBATEILHOCTU. 3aJJaHUE MOCIEA0BATEIIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIoii N-TO YiIeHa.

Apudmernueckass U reomerpuueckas  nporpeccud.  Popmyisl N-TO 4ileHa
apu(MeTHUECKON U reOMEeTPUYECKON MPOrpeccuil, CyMMBbI IEPBBIX N YICHOB.

N300pakeHre 4iICHOB apu(METHUYECKOM M TeOMETPUYECKOW IMPOrpeccuid TOYKaMu Ha
KOOPJAMHATHON IUIOCKOCTU. JIMHENWHBIM W AKCIOHEHUMAJIbHBIA pPOCT. CIOXKHBIE HPOLEHTHI



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yabTaThbl OCBOCHHUS MpOrpamMmbl ydeOHOro Kypca «Auredpay
XapaKTepU3YIOTCS:

1) narprnoTnyecKoe BOCIIUTAHUE:

IpOsIBIEHUEM MHTEpeca K MPOLUUIOMY M HACTOSIIEMY POCCHUIICKOM MaTeMaTuKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHUHCKHX MaTeMaTHKOB M POCCUKUCKOMN
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTH)KEHUHN B IPYIMX HayKaX U ITPUKIIAIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TIpaKAaHWMHA M pealiu3allid ero Ipas,
IpPEJCTaBICHUEM O MaTEeMAaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIEIYp TPaKIAHCKOTO O0IIecTBa (HampuMmep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K
00CYXJIEHUIO 3TUYECKUX IMPOOJeM, CBA3AHHBIX C NPAKTMUYECKUM NPUMEHEHUEM JIOCTHKEHUMN
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPaJIbHO-3THUECKHUX MPUHIUIIOB B I€ATEILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PELIECHUM MPAKTUYECKUX 3a/Jad MaTeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMAaTUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
JKU3HU JIJIS1 YCIIEITHON MPO(ECCHOHANBHON EATEeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM WHIUBHUIYaJbHOW TpPaeKTOPUU OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUI, pacCyK/IeHUH, YMEHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'O MO3HAHUS

OpUEHTaIel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNOBEKa, MPHUPOAbI U OOIIECTBa, NOHUMaHUEM
MaTeMaTHYeCKOM HayKh Kak cdepbl YelOBEUeCKOW JesTeIbHOCTH, AITAlOB €€ pa3BUTHA U
3HAYMMOCTH JUUISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTHYECKON
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHHS MHUPA, OBJAJEHHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEIOBATENBCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (¢GopMHpOBaHME  KYJbTYPbl  310POBbS M
IMOLMOHAIBHOIO 0JIArONoJ y4usi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTH4YeCKHe 3HaHUS B MHTEpecax CBOEro 3J0POBbS,
BEJICHUS 37J0pPOBOr0 00pasa >KU3HHU (30pOBOE MUTAHUE, cOATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryiisipHas (Qu3Mueckass aKTUBHOCThH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKcHH,
IPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOI'O K€ IpaBa JIPyroro 4yejaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpHEeHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3ajad B o0iacTu
COXPAHHOCTH OKpYXalolleW Cpepl, IMJIaHUPOBAaHUS IOCTYIIKOB M OLEHKM HMX BO3MOJYKHBIX
MOCNEACTBUM JUIsl OKpY’KaloLeH Cpeibl, OCO3HAHUEM TJI00aNIbHOIO XapakTepa 3KOJIOTHYEeCKHX
poOJIeM U yTEeH UX PEIICHHUSI;



8) amanTanmus K M3MEHAIIUMCS YCJIOBUSAM CONMAJIbHONW M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHMCTBUSM B YCIOBMSX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 NPAKTHUYECKYIO JNESATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS Y OPYTHX
Jrofiel, MpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMH U3
OIbITa JIPYTHX;

HEOO0XOMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHWM, B TOM uucie (GOopMyIUpOBaTh UAEH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0O KaK BbI30B, TpeOyIOIIMN KOHTPMEp, KOPPEKTHPOBATH NPUHHUMAEMble DPELICHUS HU
neictBus, pOpMyIHpPOBaTh U OLIEHUBATh PUCKH U MOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHuBEpPCAJIbHLIC yqeﬁnble JeCcTBUA

Ba3zoBble JJornueckue neiicTBuA:

® BBUIBJIAATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUHA MEXAY MOHATUAMH, (HOPMYyIUPOBATH ONpPENEICHUS TOHITHH,
YCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUSA JJIs1 000O0IIEHUS
U CpaBHEHHUS, KPUTEPUU MPOBOJIMMOTO aHAIN3a;

® BOCIPHHHUMATbH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OoTpulaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUns B (haKTax,
JNAHHBIX, HAOTIOACHUSIX W YTBEPKICHUSX, MpeAjaratb KPUTEPHUH [JS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

e JieJaTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AECIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3duparTh JIOKa3aTENbCTBA MAaTEeMAaTUYECKUX YTBEpXKIEHHHA (TpsMble H  OT
IIPOTUBHOTO), IIPOBOAMTD CaMOCTOSITEJIbHO HECJIOXKHbIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTpAauWBaTh apryMEHTAlMI0, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh Ccroco0 pemieHus y4eOHOH 3amauu (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASIIUN C YYETOM CaMOCTOSTENIbHO BBIJIEICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBare/ibckue 1eCTBUSA:

® CNOJNB30BaThb  BOIPOCHI  Kak  HMCCIIEJOBATEIbCKUNM  MHCTPYMEHT  IO3HAHUS,
¢dbopMyupoBaTh BOITPOCHI, ¢dukcupyromue MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIFHO YCTaHAaBIMBAaTh MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHPOBATH CBOIO NO3UIINIO, MHEHHUE;

® [IPOBOJUTH II0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIM 3KCIEPHUMEHT,
HEOOJIBIIIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Ty COOOM;

® CaMOCTOATEIbHO (HOpPMyIHpOBaTH OOOOMICHWS W  BBIBOABI 1O  pe3yJbTaTam
IIPOBEAEHHOTO HAOIOJEHUS, UCCIEIOBAHNS, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIBTATOB, BBIBOJIOB U 000OIICHMIA;



MMPOrHO3UPOBATH BO3BMOKHOC PAa3BUTUC NPOLCCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €I'0 Pa3BUTHUU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

BBISBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMH, JAHHBIX, HEOOXOIUMBIX
JUTSI pelIeHUs 3a/1auH;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

BbIOMpaTh GOpMy IpeaCcTaBiIeHUs UH(POPMALIMK U UIUTFOCTPUPOBATDH pPEIIaeMble 3a7auu
CXE€MaMH, IMarpaMMaMu, UHOU rpaduKoi U X KOMOMHALIUSIMY;

OLICHUBATh HAJEKHOCTh MHGOPMAILIUU IO KPUTEPUSIM, MPEATOKEHHBIM YUUTETIEM MU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYJIIHPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBHUAMHU M LEISAMU
OOIIeHus], SICHO, TOYHO, TPaMOTHO BBIP@KATh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOJy PEIIeHHs 3aa4l, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3yJIbTarT;

B X0J1e 00CYX/IeHUS 337aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMON TeMbI, IPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3bIBaTh UJAEH, HAIEJICHHbIE Ha TOUCK pEHICHHUS,
COIIOCTABJISAITh CBOM CYXXACHUSA C CYXICHMSAMU JAPYTMX YYacTHUKOB JIMAJIOTa,
OOHapy>KUBaTh Pa3IMYUe U CXOJCTBO MO3UINHI, B KOPPEKTHOH Gopme GpopMyInpoBaTh
pasHorjacusi, CBOM BO3PAKEHUS;

IIPEJICTaBIATh Pe3yIbTaThl PEUICHUs 3a7aud, SIKCIEPUMEHTa, UCCIEI0BAHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BHICTYIUIEHHMSI ¢ YYETOM 3ajady Npe3eHTalud M
0COOCHHOCTEH ayaUTOPHH;

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYalTbHON pPabOThI
IIPY PeLIeHNU Y4eOHbIX MaTeMaTHYEeCKHX 3a/1aY;

INPUHUMATD 11€JIb COBMECTHOM JIeSITeIbHOCTH, IJIAHUPOBATh OPraHU3aLUI0 COBMECTHON
paloThl, pacnpenensTb BuAbl padOT, JOroBapuBaThcs, 00CYXIaTh IMpoOLECC U
pe3ysbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paboTel (OOCYKICHHS, OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BBIIOIHATH CBOI YacTh pabOTHl U KOOPAMHHPOBATH
CBOM JICUCTBHS C APYTUMH WICHAMH KOMAaH]IbI, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B
001l MPOIYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHUS.

PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHble AeilicTBUS
Camoopranu3amnus:

CaMOCTOSITENIbHO COCTABJISITh IIJIaH, aJTOPUTM pEIIEeHUs 3aJaud (WIM €ro 4YacTh),
BBIOMpPATh CMoco0 pemeHus ¢ y4E€TOM MMEIOUIMXCS PECypCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PEIICHUN C YYETOM
HOBOH MH(pOpMAaIIH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BIIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca U pe3yibTaTra pelieHus
MaTeMaTHUYEeCKOM 3a1a4u;
MPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33]a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIMOOK,
BBISIBJIEHHBIX TPYHOCTEW;



® OLICHMBATb COOTBETCTBUE pe3yJIbTaTa AEATEIBHOCTU IIOCTABJICHHON LIEIHU U YCIOBUSAM,
OOBSICHATh NPUYHMHBI JTOCTHKCHUS WIM HEAOCTIDKEHHS LEJIH, HAXOAWUTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy oOydenuss B 7 kJjacce OOydYarOMIMICS TMOJYYUT CICAYIOIIUE TMPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYHMCIEHUSA

BrimonHATe, couyeTas yCTHbIE M THCbMEHHBbIE NPUEMBI, apu]MeTHdecKue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHHWH, MPUMEHSATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYUCIICHUS 3HAYEHWH JPOOHBIX BBIPAXKEHUH, COAEpIKALIMX OOBIKHOBEHHbBIE U
JECSATUYHBIE IpOOH.

[lepexonuTh OT 01HOM (HhOPMBI 3amUCH YUCeN K JIpyroi (MpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYI, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IpO0B).

CpaBHUBATh U YIIOPSAI0UMBATH PALIMOHAIBHBIE YHCIIA.

OKpyriasTh yucia.

BBINONHATE NPUKUAKY M OLICHKY pe3yJbTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHUN YHMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE AEMCTBUS CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

[TpuMeHsTh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHBIX YUCEIL.

Pemarh npakTHKO-OpUEHTUPOBAHHBIE 3ajlaud, CBS3aHHbIE C OTHOILIEHUEM BEJIUYMH,
IIPONOPLUOHAIILHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJILTAThl PELICHUS 3a1a4
C y4€TOM OrpaHUYEeHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIpaKeHUs

Hcnonp3oBath anredGpanyeckyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHMSI yUeOHOI0 MaTepuania.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSAX EPEMEHHBIX.

BrmonsaTe npeoOpa3oBaHus 1EJI0ro BRIPAKEHHUSI B MHOTOWICH MPUBEACHUEM TTO00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATE YMHO)KEHHE OJHOYJICHA HAa MHOTOYIEH M MHOIO4YJIEHAa Ha MHOTOYJIEH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyLiecTBIATh Pa3ioKEHNE MHOTOWIEHOB HA MHOXKUTEIM C MOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOXHUTEJs, TPYyNIHPOBKU ClaraeMblX, IpUMeHEeHUs: (HOopMys COKpaIIEHHOTO
YMHOKEHHUS.

[TpumensaTh mnpeoOpazoBaHUsi MHOTOYICHOB Ui pELISeHWs pa3iuyHbIX 33734 U3
MaTEMaTHKH, CMEXKHBIX IPEIMETOB, U3 PEAILHOMN MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU JJis IpeoOpa3oBaHus
BBIPAKECHU.

YpaBHeHusI U HePaBEeHCTBA

Pematp ymHeliHbIE ypaBHEHHs C OAHOM NEPEMEHHOM, NMPUMEHSS IpaBHa NEPEXoja OT
UCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCS JU YUCIO KOPHEM
YpaBHEHHSI.

[TpuMensTH rpaduyeckre MeTObI IPH PEILICHUH JTMHEHHBIX YPaBHEHUH U UX CUCTEM.
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[TonGupatb mpUMeEpHI IMap YUCEI, SIBISIONIMXCS pEIIeHUeM JJMHEHHOTO YPaBHEHHS C IBYMS
MEePEMEHHBIMH.

Ctpouth B KOOPAWHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYyMs
MIEPEMEHHBIMH, MOJIb3YSCh IPpa(UKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHCHHUS.

Pemaths cucTeMbl ABYX JIMHEWHBIX ypaBHGHWH C ABYMsI IEPEMEHHBIMH, B TOM YHCIIC
rpaguvecKy.

CocTaBnaTh M pemniath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY IUHEHHBIX YpaBHEHUH IO
YCIIOBHIO 3aJlaud, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/la4d MOJYYCHHBIH
pe3ynbTar.

DOyHKUUH

N300paxkaTb Ha KOOPIMHATHOM MNPSAMONW TOUKHM, COOTBETCTBYIOIIME 3aJJaHHBIM
KOOpJAWHATaM, JIy4yd, OTPE3KH, WHTEpBajbl, 3alMChIBATh YHWCIOBBIC TPOMEXKYTKH Ha
anreOpanvdecKoM si3bIKE.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAHWHATaM, CTPOUTH
rpaduku JuHeHHbIX GyHKUUNd. CTpouTs rpaguk GyHKIUN y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA WM3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTh, NPOU3BOJUTEIBHOCT, BPEMS,
00bEM paboTHI.

Haxoaute 3HaueHue QpyHKIMM [0 3HAYSHUIO €€ apryMeHTa.

[Tornmate rpaduyeckuii crmoco0d MpECTaBICHUS U aHanu3a WHPOpPMAIUH, U3BJICKATh U
MHTEPIIPETUPOBATh UH(POPMALIHIO U3 TPapUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEN.

K konmy oOydenus B 8 kiacce oOydaromuiics MOMYYHUT CIEAYIOLIUE MpPEeIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUSA

Hcnonb30BaTh HayalbHbBIE IMPEICTABICHUS O MHOXKECTBE JCHCTBHUTEIBHBIX YHCET IS
CpaBHEHUS, OKDYTJCHHS W BBIYUCIICHUH, M300pakaTh JCUCTBUTEIBHBIE YHCIA TOYKAMH Ha
KOOPJAMHATHOW MPSIMOIA.

[IpumensTh TOHATHE apU(DMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJApaTHBIC
KOPHH, UCHOJIB3YSI TPH HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHATH IPeoOpa3oBaHus BIPAKEHHIA,
coJlepKaluX KBaJlpaTHbIE KOPHU, UCIIONIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIMX W MallbIX YHMCEJI C MOMOMIBIO JECATUYHBIX IpoOeil u
crenenei yucna 10.

Anredpanyeckne BbIPaKeHUSs

[IpuMeHSATh TOHATHE CTETNEHW C IeNBIM ITI0Ka3aTeleM, BBIIOJIHITE MpeoOpa3oBaHUs
BBIPQXEHUH, CO/IepKAIIUX CTENIEHU C LIEJIbIM MTOKa3aTeIeM.

BrINONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAKEHHH HA OCHOBE
NpaBWI JEHCTBUI HAJl MHOTOYJICHAMH M adreOpandecKuMu IpOoOsMH.

PackagpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTb TpeoOpa3oBaHusl BBIPAKEHUW JJIS pEIICHUs pa3luYHBIX 3a1ad U3
MaTEMaTHKHU, CMEKHBIX TIPEMETOB, U3 PEATbHON MPAKTUKU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemrate nuHeiHbIEe, KBaJpaTHBIE YPaBHEHHS W PAllMOHAIBHBIC YPAaBHEHHS, CBOJSIINECS K
HUM, CUCTEMBI IByX YpaBHEHUH C IByMS IEPEMEHHBIMH.

[TpoBoauTH MpoOCTEHIIME HCCIeI0OBaHNS YPABHEHUH U CHCTEM YPaBHEHHH, B TOM YHCIE C
NpUMEHeHHEM TpadUuecKuX TpeACTaBIeHU (yCTaHaBIMBAaTh, WUMEET JM YpaBHEHUE WU
CUCTEMa YPaBHEHHMH pelleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).
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[Tepexoautb OT clOBECHOM (OPMYJIHMPOBKHM 3ajaud K €€ anreOpanyeckod MOAEIH C
IIOMOILIBIO  COCTaBJICHUS YpPaBHEHMsS WJIM CHUCTEMbl YpaBHEHHMH, HHTEPIPETUPOBAaTh B
COOTBETCTBUM C KOHTEKCTOM 3aJ]aui MOJTy4YE€HHBIN pe3ysbTarT.

ITpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEILATh JIMHEIHbIE
HEPAaBEHCTBA C OJIHOM NEPEeMEHHOM M HUX CHCTEMbI, JaBaThb I'paUUYECKyI0 HIUIIOCTPALUIO
MHOX€ECTBa PELICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ¥ HWCHOJB30BAaTh  (YHKIMOHAJIBHBIE TOHATUS M SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHHUS), ONPEAENATh 3HAUeHHE (QYHKIMM [0 3HAYEHHIO apryMEHTa,
OIpesieNATh CBOWCTBA (PyHKIUH 110 €€ TpaduKy.

Crpouts rpaduku eMeHTapHbIX (YHKIUN BUA:

y = kX, y =x2, y =x3,y = |x|, y = VX, OnHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K koHnmy oOyueHus B 9 Kkiacce oOydaromuiics MOIYYHUT CIEAYIOLIUME IPEIMETHBIE
pe3yJIbTaThl:

Yucina v BbIYMCICHUA

CpaBHUBATh U YIIOPSAIOUNBATE PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Bemonsare apudmMernueckue ASUCTBUS C pallOHAIBHBIMU YHMCIaMU, COYETask yCTHBIC U
MUCbMEHHbIE IPUEMBI, BBIIIOJIHATH BEIUMCICHUSI C UPPALIMOHATIBHBIMU YHCIAMHU.

HaxonuTh 3HaueHMs cTeneHel ¢ 1eabIMU 0Ka3aTesIMU U KOPHEH, BBIUUCIIATh 3HAUEHUS
YKCIJIOBBIX BBIPAXKECHUH.

OKpyriasaTh AEUCTBUTEIbHBIE YHCIIA, BBINOJIHATH NPUKHUIKY pe3ysbTaTa BbIYUCICHHM,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI 1 HePaBEeHCTBA

Pemate nuHENHBIE M KBaJpaTHbIE YPAaBHEHMs, YPAaBHEHHUS, CBOJAIIMECS K HUM,
npocTelIme ApoOHO-PATMOHAIBHBIC YPAaBHEHHUS.

Pemarb cuctembl ByX JIMHEWHBIX YpaBHEHHM C JBYyMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHH, B KOTOPBIX OHO YPABHEHUE HE SBIISETCS JIMHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpanyeckKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMsl IEPEMEHHBIMH.

[IpoBoaNTh MpOCTENIINE UCCIEA0OBAHNS YPABHEHUHM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHeM TIpadUyuecKux TMpeacTaBleHuil (yCTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIN
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIN UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHElNHBIE HEpaBEHCTBa, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHHE
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEILIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPaBEHCTBO, M300pa’kaTh pelIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSAMOM,
3aMMChIBaTh PEUIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3aau.

DOyHKUUH

Pacno3naBathe pyHKINU U3y4YeHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIIOIOKEHUE Ha

KOOPJIMHATHOMH TIOCKOCTH TpadukoB pyHkimid Buna: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
C, ¥y =x3, y =1,y = [x|, B 3aBHCHMOCTH OT 3HadYeHHiT K03(HIIEHTOB, ONKICHIBATE CBOICTBA

GyHKIMHA.
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Crtpouth M HM300pakaTh CXEeMAaTUYECKH TPaQUKH KBAJIPATUYHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUN 1O UX TpaduKram.

Pacno3naBate  kBajpatuyHyro (QyHKOHIO 10  Qopmyne, TNPUBOIUTH  MPUMEPHI
KBaJPAaTUYHBIX QYHKUUH U3 peabHON KU3HU, PU3UKHU, TEOMETPHUH.

YuciioBble MOCT€10BATEIHLHOCTH H IPOrpeccuu

Pacnio3naBaTh apuMeTHUECKYIO0 U T€OMETPHUUECKYIO MPOTPECCUU MPHU Pa3HBIX CIOcoOax
3a/1aHusl.

BBINONHATE BBIYMCICHHUS C HCIIOIB30BaHHEM (OPMYJ N-ro WieHa apu(MeTudeckoil u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YWICHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJAMHATHOMN MIIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCJIEN0BATEIBHOCTSIMYU, B TOM YMCIE 3aJa4d
U3 PEaNTbHOM KU3HH (C MCIIOIB30BAaHUEM KaIbKYJISATOPA, HTU(POBBIX TEXHOIOTHA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmeHnoBaHue pa3/ieioB U TeM
Ne i/

NporpaMmbl

1 Uucna n Beruucienus. PanmonaibHbie
qrcia

2 Anrebpanyueckue BHIPAKCHHS

3 VYpaBHEeHMsI 1 HEpaBEHCTBA

4 Koopaunats! u rpapuku. Oynkuun

5 [ToBTOpeHue u 060061IeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

Beero KounTtpoabHbie
padoThI
25 1
27 1
20 1
24 1
6 1
102 5

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
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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 KJIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Uucna u Beruncnenus. KsagpatHeie KOpHH

Yucna u BeruncieHus. CTEIEeHb ¢ OCIJIbIM
IIOKa3aTcjIeM

AnreGpanyeckue BbIpaXKEeHHUS.
KBanpatHbiii TpEXUiIeH

AnrebpanuecKue BHIPAKCHHUS.
AnrebGpanueckas qpoob

VYpaBHeHUs U HepaBeHCTBa. KBajpaTHbIe
ypaBHEHHS

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

Oynkuuu. OCHOBHbBIE TOHITHUS

Oynaknuu. YucmoBeie PyHKITUN

[ToBTropenue u 06o0IIEHUE

KoanuyecTBO 4acoB

Beero padoThI
15
7
5 1
15 1
15 1
13
12 1
5
9
6 1
102 5

KoHnTpoibHbIe

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6morexa [JOK
https://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 KJIACC

HaumenoBanue
Ne

pa3iesioB U TeM
n/n

NpPOorpaMMbl

Yucna u
BBIUHCIICHHUSI.
JleicTBUTENbHBIE
qyucia

YpaBHeHus u
HEPABEHCTBA.
YpaBHEHUs C OTHOU
MePEMEHHOM

YpaBHeHuA U
HEPaBEHCTBA.
Cucremsbl ypaBHEHU

YpaBHeHus u
HEpaBEHCTBA.
Hepasencrta

OyHKIUU

YucoBble
OCJIEN0BATEIbHOCTH

[ToBTOpEHHUE,
0000111EHHE,
cCUcTeMaTni3alusia
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

padoThI

9
14 1
14 1
16 1
16 1
15 1
18 1
102 6

KonTtpoJbHble

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmorexa [IOK
https://m.edso0.ru/7f419d08

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

bu6mmnoreka [JOK
https://m.edso0.ru/7f419d08

bu6mmoreka [JOK
https://m.edso0.ru/7f419d08
bu6mmoreka [{OK
https://m.edso0.ru/7f419d08

bubmuoreka [JOK
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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Anrebpa, 7 knace/ MakapsrueB FO.H., Munmaiok H.I'., Hemkos K.U. u apyrue 2022r,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemienney

KHWM no anrebpe k yueOnuky MakapsrueBa FO.H.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

yuebHukH 1o anredpe 7-9 kiaccsl Makapsiues F0.H. 2022r

KHWM no anredpe k yueOnuky Maxkapsruesa F0.H. 2022r

ITocobue nist moaroroBku yuamuxcst k OI'D nmox penakuueit Amenxo U.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS:// WWW.YAKLASS.RU/

HTTPS://UCHI.RU
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