MHUHHUCTEPCTBO INIPOCBELLEHHUS] POCCUMCKOMW ®EJIEPALIUN
MUHECTEPCTBO OBPA30BAHHWS U HAYVKH JIHP
AamunucTpauus ropoaa louneuxa
MYHUUHUIIAJIBHOE BIOJKETHOE OBLIEOBPA3OBATEJIBHOE
YYPEXJAEHHUE «'MMHA3US UHO®OPMALUOHHBIX TEXHOJIOTUH

PACCMOTPEHO

Ha 3aceJIaHuU LIKOJIBHOTO
METOAMYECKOTO 00BEIMHEHUS
YYHTEJICH €CTECTBEHHO
MaTeMaTH4YECKOro IMKJIa

et

—d

Ne61 TOPOJIA JTOHELIKA»

COI''TACOBAHO

3amecTUTEb AMPEKTOpA
2

Oscsuukosa H.B.
IIporokon Ne21 ot «25»
asrycra 2023 r.

['ecc H.II.

[Iporokon Nel ot «21»
arycra 2023 r.

PABOYAS IPOTPAMMA
(ID 341223)

y4ebHoro Kypea «Anaredpa»

Juis obyyatomxcs 7-9 kiaccon

r. loneux 2023

YTBEPXJIEHO

Jlupexrop MBOY
"TUMHA3US Ne 61




MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HAYKOW SIBJICHUH U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yuenue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMsI HaOJIO/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUJICHUS] OOYYaroIIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SBISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yYeHUSI.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHuU: «Yucna u BRIUKCIEHUSN», « ANTeOpandecKue BhIPAKCHUSY, « YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydarommMmcs
IPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHdeckoro s3bika. CopepxaTenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIero U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCEIHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (HOPMHUPOBAHHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy 00YyYaIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUN. ANredpa JEMOHCTPUPYET 3HAUYEHHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKkKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJAJECHUE HABbIKAMHU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMuCs 3HaHUN O (PYHKUMSIX KaK Ba)KHEHIIEH MaTeMaTHU4ecKOW MOJETu
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna W BBIUUCICHUA», «ANTeOpanyecKkue BbIPAXKEHUs», «YpaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 vaca B HeZEIH0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATme panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PAMOHAIBHBIX —uucen. Apudmerndyeckue JEHCTBUS €
palOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS, 3aUCh 00bIIMX yucen. [IpouenTsl, 3anuce
IPOLIEHTOB B BHJIE ApoOU M ApoOU B BHJIE MPOLEHTOB. TpH OCHOBHBIC 33Ja4d Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycTUuMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWIa MpeoOpa3oBaHUs CYMM H
MPOU3BEJECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCTBa CTENEHH C HATYPAJIBHBIM OKA3aTEIIEM.

OpnHounensl 1 MHOrouaeHsl. CteneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUsl YpaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW [EPEMEHHOM, YUCIO KOPHEH JIMHEWHOI'O
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUN IO
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JVMHEMHBIX ypPaBHEHUU C JBYMs IlepeMEHHbIMU. PemeHue cucreM ypaBHEHUH
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHUM.

DyHKIUU

Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKHU. PaccTosiHue Mexny
JIBYMSI TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcmucca U opauHaTa
TOUYKH Ha KOOPJIMHATHOM TI0cKoCcTH. [Ipumeps! rpadukoB, 3aJaHHBIX (HOPMYIIaMU.



Urenue rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. ['paduk
¢byuxun. CpoiictBa Qynkuuii. Jluneitnas @ynkuums, e€ rpaduk. ['padux dyHximm
y = |X|. I'padbmyeckoe pemnieHue TMHEWHBIX YPaBHEHWH M CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KIIACC

Yuciaa v BBIYMCICHUA

KBagparHbeiii kopeHb U3 uucia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHUIECKIX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPE0OPa30BAHUIO YUCTOBBIX BBIPAXKEHUM
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enpIM IoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AnreOpandeckre BhIpakeHHs] AJredpandyeckue BbIpaskKeHUs

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO ajlreOpanyeckod apoOu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, JEJCHUE aireOpandeckux ApoOeH.
PanonanbsHbIie BhIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHEHUs U HEPABEHCTBA Y PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmylia KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHUM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduueckas uHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWU C JBYMS IIepeMeHHbIMHU. l[Ipumepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckum CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW NMEPEMEHHOM.

OyHky OyHKUIMA

[Tonarue Qynkuun. OOIaCTh ONPEACIICHUS W MHOXXECTBO 3HAUYCHHM
dbyukiuu. CiocoOsl 3a1aHus PYyHKIIHIMA.

I'padux ¢yskumn. YUrenne cBoiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.

OyHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJTACC

Yucaa v BbIYMCICHUSA

PanronanbHble 4yMcla, UppaldoOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JecATUYHBIE APpoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA



KaKk OECKOHEUHbIE JAecATUYHbIe JApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHON IIPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apuMeTHYecKue JeHUCTBUSA C
JEHUCTBUTEIILHBIMU YHCIIAMH.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOLIEM MHpE.

[TpubnmxEéHHOE 3HAUECHUE BEIMYMHBI, TOYHOCTH MpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3ysibTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHN M, CBOASAIIMXCSA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelmienus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvyeckuM METO/IOM.

VYpaBHeHUE ¢ ABYyMs NEpEMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YpPaBHEHUN,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTOpol creneHu. ['padpuyeckas
UHTEpIIpETaLHs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IniepemMeHHOW. KBaapartHele HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHkY OyHKIUA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KoOpauHATHI
BEPIIMHBI 11apaboJIbl, 0Ch CAMMETPHUH MapaOOJIBI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBONCTBA.

YucnoBele MocaenoBaTENbHOCTH YUMCIOBBIE MOCAEA0BATEJIbHOCTH M
Nporpeccuu

[IoHsiTHE YMCIIOBOM IMOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOI dhopmyIoi u Hopmysoit N-ro YieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro djieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHre 4YIEHOB apU(PMETUYECKON U TE€OMETPUYECKON Mporpeccuii
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CItoHbIE NPOLICHTBHI.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA TPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTWKEHHSIM  POCCHUCKHUX
MAaTeMaTUKOB U POCCUHCKOW MAaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
mpaB, TMPEJICTAaBICHUEM O MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP TPaKIAHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIIEHWU MPAKTUYECKUX 3a1ady
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSDKEHUM BCEHM JKU3HU MJIs YCHEIHOW TpodeccruoHalIbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHNUEM MHAMBHUAYAIbHON TPA€KTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
NeATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBbIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHSTh MATEMATUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3A0POBOrOo  oOpasa KU3HM  (3I0pOBOE  NHUTAHHE,



cOQIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHAbIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN HA TPUMEHEHHUE MAaTEeMaTUUYECKUX 3HAHUM JJIsl peIIeHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXAaIOMIEH Cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJII OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCH YCJOBHSAM COLMAJBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTBCS Yy JPYTHUX JIIOJICH, MPUOOpEeTaTh B COBMECTHOM ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE peIICHUs] W JeUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jijornueckue AeMcTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MAaTEMATUUECKUX
OOBEKTOB, TIOHATHM, OTHOIICHHH MEXTy MOHSATHIMH, (HOPMYIHUPOBATH
OmpeAeieHUs]  TOHATHH, yCTAHABJIMBATh  CYILIECTBEHHBIM  IpPU3HAK
KJlaccu(UKalumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MPOBOJANUMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHBIC, €AMHUYHBIC, YaCTHhIE U oOIIue,
YCJIOBHBIE;

e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B dakTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSIX,
npeajaratb ~ KpUTEpUM  JJI8  BBISIBJICHHMS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e Ji€NIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh J0KA3aTEJIbCTBA MATEMATHUYECKUX YTBEPXKIACHUH (MPSAMbIE U OT
MPOTUBHOI0), MPOBOJIUTh CAMOCTOSTENIBHO HECJIOKHBIE J0KA3aTeIbCTBA



MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh AapTryMEHTALMI0, TMPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUICHMs, BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCIT0JIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKHI MHCTPYMEHT MO3HAHUS,
dbopMyupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBAThH CBOIO TO3UIUIO, MHEHUE;

IPOBOJUTH [0 CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECJIOMHBIM
DKCIIEPUMEHT,  HEOOJBIIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOECHHOCTEM MaTeMaTUYeCKOT0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUH, [IaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUS 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IpEICTaBICHHUS;

BBIOMpATh (opMy MpeACTaBiICHUS HH(DOpMAUUMU U HILTIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAIIMSIMU;

OLIEHUWBATh HAAEKHOCTh WMH(GOPMALUU O KPUTEPUSIM, MPEIIOKECHHBIM
YUHUTEJEM UM CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATh M (QOpPMYJIHMpPOBATH CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU M LIETISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYyUYEHHbBIN pe3yJIbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1aéMOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEJIEHHbIE Ha MOUCK
pELICHMs], COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYMEe M CXOJCTBO MO3MIIMMA, B
KOpPpEeKTHOU GopMme hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



e IMpPEACTABIATh  PE3yNbTAaThl  PEIIEHUS  3aJayd,  HKCIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;

e IIOHMMAaThb M  HCHOJB30BATh  NPEUMYLIECTBA  KOMAaHIHOM M
UHAMBUIYaJIbHON paboOThl MpU PEIIEHUU YUYEOHBIX MAaTEMaTHYECKUX
3ajady;

e IPUHUMATH LIETb COBMECTHOM NEATEIbHOCTH, TUIAHUPOBATh OPTraHU3ALNIO
COBMECTHOI paboThl, pacupelessiTb BHUABI pPadOT, JOroBapuUBaThCA,
00Cy’KIaTh IPOLECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX
JIIOJICH;

e yuYacTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyxaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYTH€), BBIIOJHSATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]IbI,
OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiiCTBUSA

Camoopranusauus:

e CaMOCTOSITEJIBHO COCTABJIAThH IJIAH, aJTOPUTM pEUICHMs 3aJaud (UM €ro
4acTb), BbIOUpATh CHOCOO pelIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

e BJAJAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJIL Impouecca u
pe3yibpTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

e TMpPEABUAECTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHTb KOPPEKTHMBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENBCTB, HAWEHHBIX OUINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJbTaTa JNEATECIbHOCTH ITOCTABIECHHON LEIU
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEJOCTHXKEHHUS LEIH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATHBI

K xoHmy oOydenuss B 7 kJjacce oOydYarolmMiiCs TMOJYYUT CICAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUA

BrITioNHSATh, cOYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHE
JIEUCTBHS C PAUOHAIBHBIMU YHCIIAMMU.

HaxoauTh 3Ha4YeHUsI YHUCJIOBBIX BBIPAKECHUH, MPUMEHSITh pa3sHOOOpa3HbIE
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJEPIKAIINUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.



[TepexonuTe OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO APOOBH).

CpaBHHBaTh U yIIOPSI0YMBATH PALIMOHAIIBHBIE YNCIA.

OKpyTIATh YUCIA.

BBINONHATS NPUKHUIKY U OLEHKY PE3YJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHHWI. BBINOIHATE AEUCTBHUS CO CTENEHSAMH C HATYpaJbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKU  JEJIMMOCTH,  PA3JIOXKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4YHM, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEIWYHMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYECHHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccmMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, NPUMEHSTH
e€ B IIpoLiecce OCBOEHUS yUeOHOro MaTepuara.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUH IPHU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BelmonHAT,  mpeoOpa3oBaHusi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMHTEIUM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TIPYNNUPOBKU — ClIAaraeéMbiX,
npuMeHeHus1 (POpMyJT COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYWIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON ITPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU IOKA3aTENSIMU IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHs C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sABisieTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonbGupate mnpumepbl Map 4YHCEIN, SBIAIOIMIMXCS pPEIIEHUEM JUHEHHOro
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI IEPEMEHHBIMH, MOJIb3YACh TIpauKOM, NPUBOJIUTH INPUMEPHI PEIICHUS
YPaBHEHUS.



Pemrate cucTeMbl IByX JTUHEHHBIX YPAaBHEHHIA C IByMsI TIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsaTh W pelIaTh JIMHEHHOE YypaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUI MO YCIIOBHIO 33Ja4d, HMHTEPIPETHPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4M IOJTyYCHHBIA Pe3yIIbTar.

DOyHKIUA

N300paxkath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbl, 3aIIMCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJJaHHBIM KOOpJMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IIPOU3BOJAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMHU M0 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduueckuid cnoco0 MpeACTaBiICHUS W aHaiIM3a MHGOpMalUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE IPEACTABICHHUS O MHOXXECTBE JIEMCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHHUS U BBIYUCICHUN, U300pakaTh 1€HCTBUTEIbHbBIE
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumeHsATh TOHATHE apU(METHUYECKOrO0 KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIBb3Ys MPU HEOOXOIUMOCTH KaJbKYJISTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHbIE KOPHHU, HUCIOJIbB3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucu OOJBIIMX M MaJbIX YUCEI C MOMOIIbIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJiredpanveckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIITOJIHSITH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

BbINONHATE TOXJECTBEHHbIE MPEOOpPa30BAHMS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJICHAMHU U alNreOpandecKuMH IpoosiMu.

PacknanpiBaTh KBapaTHBINA TPEXUICH HA MHOKHUTEIH.

[TpumensTs npeoOpa3zoBaHUs BRIPAXKEHHUM IS PEILICHUS Pa3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHEWHBIE, KBaJpaTHbIE YPABHEHHS W PALHUOHAIBHBIE YpPaBHEHUS,
CBOJISAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TrpaduuecKux NpecTaBieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMAa YPABHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexonuTe OT cIOBECHON (GOPMYTUMPOBKH 3adauu K €€ anredbpanveckoint
MOJEIN C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUHU,
WHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 3a]1a4M MIOJYYEHHBIN PE3YJIbTAT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpaUUecKyr0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHUH HEpPaBEHCTBAa, CHCTEMBbI
HEPABEHCTB.

DOyHKUMHA

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAIbHBIE MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYCHUIO
apryMeHTa, OIpeAesATh CBOKMCTBA PYHKIMU N0 €€ rpadukKy.

Crtpoutb rpaduku 37€MeHTapHbIX GYHKINNA BUJIA:

y = kiX, y = X2,y = X3,y = x|, Y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
byHkuuu 1o e€ rpaduky.

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

Breimonuate apudmeTudyeckre JEWCTBUSL C  palMOHAJIBLHBIMU YHCJIAMH,
coyeTasg YCTHbIE M NHUCbMEHHBIE TPHUEMBI, BBINOJHITH BBIYHACICHUSA C
UppalMoOHaIbHBIMU YUCIAMHU.

HaxoauTh 3HadeHWsl CTENEHEW C MEIbIMU IOKA3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyriarh JI€MCTBUTEIbHBIE YHUCIA, BBINOJIHATh MPUKHUIAKY pe3yJibTara
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiath JIMHEHbIE W KBaJpaTHbIC YPaBHEHHMS, YPaBHEHUsS, CBOJISIIHMECS K
HUM, POCTENIIINE TPOOHO-pallMOHATILHBIEC YPABHEHUS.

Pemate cucrembl ABYX JIMHEHWHBIX YPABHEHHUM C JABYMsI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

PemaTe TeKCTOBBIE 3amayM aiareOpamdeckuM CIOCOOOM C  TTOMOIIBIO
COCTAaBJIEHUS YPABHEHMUS UJIA CUCTEMBI JIBYX YPABHEHUM C ABYMsSI IEPEMEHHBIMH.

IIpoBOaUTE IPOCTEUIINE UCCIIENOBAHUS YPABHEHUNW U CUCTEM YPABHECHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Npe/ICTaBleHUi (yCTaHABIMBATh, UMEET



7Y YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA, HU300paXKaATh
pellleHue HEPaBEHCTB HA YHCIJIOBOM MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300paxaTh pEIICHHE CHCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMMChIBATH PEIIEHHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHbBIX 3a7a4.

DyHKUIMHA

Pacno3naBath (yHKIMM U3y4YyeHHBIX BHJIOB. IloKa3pIBaThb CXEMaTHYECKH

pacIoyio’keHre Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB pyHKImil Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMOcTH OT
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIM.

Crpouth U HU300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTHUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacnio3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PU3HKHU, TEOMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYI0 MPOTrpeccud Mpu
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbBIMONHATS  BBIYMCIEHHS C  HCNOJb30BaHHEM (oOpMyl N-rO  4jieHa
apru(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N300paxaTh 4YIEHbI MOCJIEIOBAaTEbHOCTH TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PeaIbHOM >KU3HU (C UCIOIb30BAHUEM KAJIbKYJISATOPA, HU(DPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUMCIeHU. PalimoHabHbIE o5 5 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHCCKHC BLPAKCHIA 23 2 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 ¥PpaBHCHILA 1 HEpaBeHCTBa 20 2 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K ) 2 2
OOPAMHATH! H rpadukit. DyHKiHH 6 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 8 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7fA17af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 Anrebpanueckue BhIpaXKeHHU . 5 1 bubnuoreka [IOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9 1
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 1 https://m.edso0.ru/7f419d08
yucia https://resh.edu.ru/subject/16/8/
YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C https://m.eds00.ru/7f419d08
2 . . 14 2 -
OJHOU MepeMEHHOM https://resh.edu.ru/subject/51/
VYpaBuenus u HepaBeHCTBA. CHUCTEMBI https://m.eds00.ru/7f419d08
3 . 14 1 i
ypaBHEHHIA https://resh.edu.ru/subject/51/
https://m.edso00.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://resh.edu.ru/subject/51/
https://m.edso0.ru/7f419d08
> Pynu 16 ! https://resh.edu.ru/subject/51/
5 Yle10BLIE HOCIEIOBATEALHOCTI 15 1 https://m.edso0.ru/7f419d08
CIOBBIC HOCICNOBATETRHOC https://resh.edu.ru/subject/51/
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 https://m.edsoo.ru/7f419d08
3HAHUU https://resh.edu.ru/subject/51/
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
[TPOTPAMME
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https://m.edsoo.ru/7f419d08
https://resh.edu.ru/subject/51/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/subject/51/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/subject/51/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/subject/51/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/subject/51/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/subject/51/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6pa, 8 kmace/ Makapsraes FO.H., Munmiok H.I'., Hemxos K.U. u
npyrue, AkuuoHnepHoe ooiectBo «M3aarensctBo «lIpocBenienue»

» Anrebpa, 9 ximacc/ MakapsraeB FO.H., Munaiok H.I'., Hemxos K.U. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBemnienne»

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi YpOBEHB: YUeOHHK, 7 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noja pex.
TensikoBckoro C.A., AkinonepHoe o01miecTBo «M31aTenbCcTBO

«IIpocBenieHue»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



