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PaGouas mporpamMma pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:
- ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 obpazoBanuu B Poccuiickoi
denepanuny;
- npuka3za Munnpocsenienus ot 31.05.2021 Ne 287 «O06 yrtBepxaeHuu ¢eaepaibHOro
rOCy/apCTBEHHOT 0 00pa30BaTENBHOIO CTAaHAAPTAa OCHOBHOTO OOLIET0 00pa3oBaHUs»;
- npukaza Munnpocsenienus ot 18.05.2023 Ne 370 «OO6 yrBepxkaeHuu denepaibHOM
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs»;

- mpukaza Munnpocpemienus ot 22.03.2021 Ne 115 «O6 yrtBepxknaenun Ilopsiaka
OpraHM3allid W OCYIIECTBJICHHUS 00pa30BaTeIbHOW JEATEIBHOCTH 110 OCHOBHBIM
oOuieo0pa3oBaTeNbHBIM IporpaMmMaM - 00pa30BaTENbHBIM IpOrpaMMaM HayalbHOIO
00111er0, OCHOBHOT'O OOIIIETO M CPETHETO OOIIEro 00pa3oBaHUM;

MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o anredpe Ha ypoBHE OCHOBHOT'O OOIIEr0 o0pa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yabTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTENbHOM MPOTPaMMBI
OCHOBHOTO o0rmiero obpaszoBanus, mnpencraBieHHblx B DPI'OC 00O, a Takxke
benepanbpHO pabodeil MporpaMMbl BOCITUTAHUSA.

Anre0pa sIBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0011ero oOpa3oBaHUS:
OHa o0ecreunBaeT M3y4YeHHE JPYTruX AUCIMIUIAH, KaK €CTECTBEHHO- HAy4yHOTO, TaK U
TYMaHUTApHOTO LIUKIIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJKEHN 00pa30BaHus U B
NOBCEHEBHON JKM3HU. Pa3BuTHe y oOydarommxcs HAay4YHBIX [PEACTAaBICHUN O
MPOUCXOXKICHUN M CYIIHOCTH alrebpandeckux abCcTpakuuid, Croco0e OTpaKeHUs
MaTEMaTHYEeCKOM HAyKOW SBIIGHUH M TMPOIECCOB B MPHUPOAEC U OOIIECTBE, POIHU
MaTEeMaTH4YECKOTO0 MOJEIMPOBAaHUS B Hay4HOM IO3HAHUU U B IMPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHHS M KAaueCTB MBIIUICHUS, HEOOXOAUMBIX JUIS
aJlanTaly B COBPEMEHHOM UG POBOM OOIIIECTBE.

Oo01masi xapakTepucTuKa y4eOHOro npeamera «AJjaredpa»

N3yuenue anreOpsl oOecreurBaeT pa3BUTHE YMEHHUs HAONIOJaTh, CpPaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUIEHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBaTH CBOM JCHCTBUS UM  BBIBOJBI, (HOPMYIHPOBATH
yTBepxkacHus. OcBoeHHe Kypca anreOpsl oOecredrMBaeT pPa3BUTHE JIOTHYECKOTO
MBINIJICHUST  OOYYalOIIUXCS: OHU  HUCHONB3YIOT  JIEYKTUBHBIE ¥  WHAYKTHBHBIE
paccyxaeHus, 0000IeHrne U KOHKPETU3alno, abcTparupoBanue u aHainoruto. OoyueHnue
anreOpe mpenanosjaracT 3HAYUTENBHBIM O00BEM  CaMOCTOSITEIBHOM  JI€ATENbHOCTH
00ydJaromuxcs, IMOAITOMY CaMOCTOSITEIbHOE peIIeHUE 3ajad SBIACTCS pealu3aluen
JESITENIBHOCTHOTO MPUHITUTIA 00 yUEHUSI.

B crpykType mporpammbl yueOHOro Kypca «AureOpa» aisi OCHOBHOTO OOIIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTEIbHO-METOIMUECKue TUHUU: «Hucna
U BBIYHCICHUS», «ANreOpandecKkue BBIPAXKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHkum». Kaxaas u3 3THUX COAEpKATEIbHO-METOAUYECKUX JIMHUM Pa3BUBAETCA HA
MPOTSHKEHUH TPEX JIET M3YYCHHUS Kypca, B3aUMOJCUCTBYS C JAPYTMMH €ro JUHUusMH. B
XOJIe M3y4eHHUs: ydeOHOro Kypca OOy4aroluuMcsi MPUXOJUTCS JIOTUUECKH PACCYXKIATh,
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B MNpOrpamMmy
y4aeOHOr0 Kypca «Anredpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABIICHHBIC BO
BCEX OCHOBHBIX paszlieflax MaTeMaTHYeCKOTO 00pa3oBaHUs W  CIIOCOOCTBYIOIIWE
OBJQJICHUI0 OOYYalOIIMMHUCS OCHOB YHHMBEPCAJIBHOTO MAaTEMaTUYECKOTO  SI3bIKA.
CopepxaTellbHON U CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTo Kypca «AnreOpa» sBisercs



€rOMHTETPUPOBAHHBIN XapaKTep.

Iesn u 3axa4u M3y4yeHHus y4eOHOro npeamera «Ajaredopa»

Conepxxanue nuHUU «Yucia U BBIYKMCICHUS CIIYKUT OCHOBOHM JJIsl JalIbHEHIIIETO
U3y4EHUS MaTeMaTHKM, CIIOCOOCTBYET pa3BUTHIO Yy OOYYalOIUXCS JIOTHYECKOIO
MBILUIEHUS, (OPMUPOBAHUIO YMEHHUS IOJb30BAaThCS  AITOPUTMAMM, a  TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX ISl TOBCEIHEBHOM



KU3HU. Pa3BuTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOI'O 00I1I€T0 00pa3oBaHUs CBSI3aHO
C palMOHAILHBIMU U UPPALMOHAIBHBIMU YUCIaMH, (GOPMHUPOBAHUEM MPEICTABICHHUHN O
JEHCTBUTEIIPHOM YHCIIe. 3aBEPIICHHE OCBOCHHS YUCIIOBOUM JIMHUU OTHECEHO K CPEIHEMY
ob1eMy oOpa3oBaHHIO.

Conepxanue AByX anreOpanueckux JTUHUN — «ANreOpandeckue BBIPAKECHUS U
«YpaBHEHUST ¥ HEPABEHCTBA» CHOCOOCTBYEeT (OPMHPOBAHUIO Yy OOYYAIOIIUXCS
MaTeMaTHU4eCKOro anmnapara, He0OXO0AUMOTrO JIJIsl pelIeHUs 3a7a4 MaTeMaTUKH, CMEXKHBIX
NpeIMETOB W MPAKTUKO-OPUEHTHUPOBAHHBIX 3ahad. Ha ypoBHe OCHOBHOrO oOIIEero
oOpa3oBaHusi y4eOHBIN MaTepuaa TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKCHHI.
AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTUKH KaK s3bIKa JUIS TIOCTPOCHHUS
MaTeMaTHYECKUX MOJEJIel, OTIMCAHUs MPOIIECCOB U SBJICHUH PEaTbHOTO MUPA.

B 3amaum o0ydeHusi anreOpe BXOIIT TaKkkKe JIalbHEWIIEE pa3BUTHE
AITOPUTMUYECKOTO MBIIIJIEHUS,, HEOOXOJUMOT0, B YAaCTHOCTH, IJII OCBOEHHUS Kypca
WH(OPMATUKH, U OBJIaJICHUE HABBIKAMU JIETYKTUBHBIX paccyxaenuii. [IpeobpasoBanue
CUMBOJIBHBIX  (pOpM  CITOCOOCTBYET Pa3BUTHIO BOOOpPaKEHMs, CIIOCOOHOCTEM K
MaTEeMaTHIECKOMY TBOPYECTBY.

Copepxanue GyHKIMOHAIBHO-TpA)UYECKON JIMHUM HalEJIeHO Ha TOJyuYeHHUe
oOydJamuMHcs 3HAHUK 0 (QPYHKIHMSAX KaKk BaKHEHIIeld MaTeMaTH4YeCKOW MOMAENd s
OMHMCAHMUSI W WCCICIOBAHMS Pa3HOOOPA3HBIX TPOIECCOB W SBJICHUM B TPHPOJAC U
oOmectBe. M3yuenue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3jIMYHbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIaa B (hOPMUPOBAHUE MPEACTABICHUN O POJIU
MaTEeMaTUK{ B Pa3BUTUHU ITUBUIN3AIUN U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B /-9 Kilaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpay, KOTOPbI BKJIIOYAET CIEIYIONINE OCHOBHBIE pa3feibl COACPIKAHUS:
«Hucna u BBIYUCICHUSDY, «ANreOpanyecKkrue BIPAKECHH», « Y paBHEHHs U HEPABCHCTBAY,
«DYHKIUW.

MecTo yyeOHOro npeamera «Ajredpa» B yueOHOM IIaHe

Ha uzyuenue yueOHoro kypca «Anredpay» oroautcs 306 yacoB: B 7 kiacce
— 102 yaca (3 gaca B Henen), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9 kjacce —
102 vaca (3 gaca B HEJEIIO).



COJAEPKAHUE OBYYEHUA7
KJIACC

Yuciia ¥ BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO0]T OT OJHOW (POPMBI 3aIUcu ApoOei K
apyroil. IloHATHe panuMoOHANBHOIO 4YHCA, 3aIlUCh, CPABHEHHE, YIOPSAAOYMBAHUE
palMOHAIBHBIX 4Hceld. ApudMeTudyeckue JeHCTBUS C pPalUOHAJIbHBIMU YHCIAMH.
Pemienue 3a1au u3 peanbHOI NPaKTUKU Ha YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM I[IOKa3aTeJIEM: OIpeAeNieHue, IpeoOpa3oBaHUe
BBIPQ)KCHUH Ha OCHOBE ONpEJENICHUs, 3amuch OonpmMX uyucen. [IpoueHTsl, 3amuch
IPOLIEHTOB B BHUJAE JApoOM U ApoOM B BUAE NPOLEHTOB. Tpu OCHOBHBIE 3ajauu Ha
IIPOLICHTHI, PEIICHHE 3aa4 U3 PEATBHON NTPAKTUKH.

[IpuMeHeHNEe NPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HAa MHOMKHATEIN HaTypaJbHBIX
quced.

PeanbpHble 3aBHCUMOCTH, B TOM YHCIIE IpsIMasi 1 00paTHasi IPONOPLHOHAIBHOCTH.

AJiredpanyeckue BbIpaskeHHU s

IlepeMeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAKECHUSA C IEPEMEHHOM. JlomycTumblie
3HaueHus nepeMeHHbIX. [lpencraBiieHHe 3aBUCHMOCTHM MEXAY BEIMYMHAMU B BHJE
¢dopmynbl. Beruncnenus no ¢opmynam. IIpeoOGpasoBanne OyKBEHHBIX BBIpAXKECHHIA,
TOKJIECTBEHHO PaBHbIE BBIPAXKECHHMS, MIpaBUiIa MPeoOpa3oBaHUsl CyMM U MPOU3BEIECHUM,
IpaBUjIa PaACKPBITHSI CKOOOK U NMPUBEACHUS MOJOOHBIX CIaracMbIX.

CBolicTBa CTENEHU C HATypalbHBIM IIOKA3aTEIIEM.

Opnounensl M MHOrowieHsl. CreneHp MHorouwineHa. CiiokeHue, BBIYMTAHUE,
YMHOKE€HHUE MHOTO4YJI€HOB. DOpMYJIbI COKPAIEHHOIO YMHOXKEHUS: KBaJApaT CYMMBI U
KBaApar pasHocTH. PopMyrna pa3HOCTH KBagpaToB. Pa3no)keHHE MHOINOWICHOB Ha
MHOXHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHsA, TMpaBuia mpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCWJIBHOCTb YPaBHEHHUM.

JIuneliHOE ypaBHEHUE C OJHON NEPEMEHHOM, YUCIIO KOPHEN JTMHEHHOIO YPaBHEHHS,
penieHue JMHEMHBIX ypaBHeHUW. (CocTaBlieHHME YpPaBHEHHMII MO YCJIOBHIO —3aJlayu.
Pemenue TekcTOBBIX 3a71a4 C TOMOLIBIO YPABHEHUM.

JIluneiiHoe ypaBHEHHE C ABYMsI MepeMeHHbIMU M ero rpaduk. Cucrema ABYyX
JMHEHHBIX ypaBHEHUN C JBYMS NepeMeHHbIMU. PelieHue cucteM ypaBHEHUU CIIOCOOOM
IIOACTAaHOBKHU. [IpuMepBhI peleHns TEKCTOBBIX 3aa4 C ITOMOIIbIO CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopaunara Touku Ha npsiMoi. YucoBble MPOMEXYTKHU. PaccTosiHne MeXAyIByMs
TOYKaMH KOOPAUHATHOMN IIPSIMOM.



[IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AbGcuucca u opuHaTa TOYKU
Ha KoopauHaTHOM tuiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (opmyiamu. UreHue
rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue Qpynkuuu. I'papuk pynkumuu. CsoiicTBa
byukuuii. Jluneinas dynkuus, e€ rpaduk. I'paduk ¢ynkumm y = [X|. I'paduueckoe
pEIIEHUE JIMHEUHBIX YPABHEHUN U CUCTEM JINHEWUHBIX YPABHEHUM.

8 KJIACC

Yucsia v BIYHMCICHUSA

KBanpaTHblii kopeHb u3 uncia. [lonstiue o0 uppanonaabHoM unciie. [lecaTuunbie
npuOIMKeHUsT UppanuMoHaIbHBIX unced. CBoicTBa apuMeTHYECKUX  KBaJIpaTHBIX
KOpHEH M WX NpPUMEHEHHE K MpeoOpa30oBaHHMIO YHUCIOBBIX BBIPAKEHHHA U BBIYMCICHHUSM.
JlercTBUTEIbHBIE YHCIIA.

CreneHb ¢ LeNbIM MokaszaTenaeM U €€ cBoiicTBa. CTaHaapTHAs 3alKCh YHUCIIA.

AsredOpanyeckne BbIPaKeHUs

KBagpatHblii TpEX4usieH, pa3joKEHHE KBAJIPaTHOTO TpPEXUIeHA HAMHOXUTEIH.

Anre6panueckas 1po0b. OCHOBHOE CBOMCTBO aiiredpamyeckoil npodu. CioxeHue,
BbIUMTAaHUE, YMHOXKEHHE, JelieHue anrebpandeckux Apoodeid. ParimoHanbHbIe BRIpAKEHUS
U UX TIpeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Penienue ypaBHEHMH, CBOIAIIMXCS K JMHEWHBIM M KBaApaTHbIM. [Ipocreiimme
TpOOHO-paIOHATILHBIE YPAaBHEHUSI.

I'padmuueckas wuHTEpHpeTanus ypaBHEHUH C JBYMS TEPEMEHHBIMU M CHCTEM
JIMHEHHBIX YPAaBHEHUH C IByMs IEpEMEHHBIMHU. [IprMepsl penieHuss CUCTEM HEJMHEWHBIX
YPAaBHEHHUH C IBYMs IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aJIreOpaniyecKuM CIIOCOOOM.

YUucnoBble HepaBEeHCTBA M HMX cCBoOMCTBa. HepaBeHCTBO ¢ OJHONW NEPEMEHHOM.
PaBHOCWIIBHOCTH HEpAaBEHCTB. JIMHEWHBIE HEPABEHCTBA ¢ OAHOW mepemMeHHON. CHucTembl
JIMHEVHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKINHA

[Tonsatue ¢ynkauu. OOIacTe onpeaeneHus u MHOKECTBO 3HAYEHUI
dbynkumu. CriocoObl 3a1anus GyHKIIHM.

I'paduk ¢pynkuu. Yrenue cBoicTB GpyHkmu no e€ rpaduky. [Ipumepsirpadukon
GyHKIUH, OTpaXKaroIIUX peajJbHbIe MPOLIECCHI.

OYHKIMKM, ONUCHIBAIOLIME TPSIMYH0 M OOpaTHYO  HPONOPLHOHAIbHBIE
3aBHCHMOCTH, nX rpadukn. Oyukmam Y = X2, Y = x3, y = Vx, y=|x|. ['paduueckoe
pELICHNE YPABHEHUM U CUCTEM YPAaBHEHUI.

9 KJIACC



Yucia ¥ BIYMCICHUA

PanvonanbHple 4ucla, WppaloHaIbHBIE YHCTIA, KOHEYHbIE M OECKOHEYHbBIC
JECATUYHbIE ApoOH. MHOXKECTBO JNEHCTBUTENBHBIX YHUCEN, JEHCTBUTEIbHBIE YUCIA Kak
OECKOHEUHBIE JIeCATUYHBbIE JpoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM J€HCTBUTEIBHBIX YACEN U KOOPIUHATHOU MPSMOM.

CpaBHeHue  JEWCTBUTEIBHBIX  4HCEN,  apuU(PpMETHUYeCKHue  JIeHCTBUSA  C
JCHCTBUTEIIbHBIMY YHACIIAMH.

Pa3smepbl 00BEKTOB  OKpYXKAIOIIETO MHpPA, JIJIUTEIBHOCTh IMPOILIECCOB B
OKPY’KaIOIIEM MUDE.

[IpubmmkEénHoe 3HaYeHUE BEIWMYHMHBI, TOYHOCTH MpuOMKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHKa pe3ysbTaToB BEIYUCICHUMN.

YpaBHeHHsI M HEPABEHCTBA

Jluneiinoe ypaBHeHue. PelieHue ypaBHEHUN, CBOJSAIIUXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIINXCSA K KBaJAPAaTHBIM.
buxBanpatHoe ypaBHeHue. [IpuMepbl pemieHuss ypaBHEHUM TPETbE M YETBEPTOU
CTEIEHEN pa3yioKEHUEM Ha MHOXKHUTEIH.

Pemenune napoOHO-pallMOHANBHBIX ypaBHEHUH. PereHne TEKCTOBBIX —3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHHEe C JABYMs MEepeMEHHbIMHM M ero rpaduk. Pemenuwe cucreM IByX
JUHENHBIX YpaBHEHUN C IByMsl NIEpEMEHHbIMU. Perienne cuctem IByX ypaBHEHUM, OAHO
U3 KOTOPBIX JIMHEIHOe, a JApyroe — BTOpol creneHu. ['paduueckas mHTEprpeTanus
CHUCTEMBI YPABHEHUH C IBYMs IIEPEMECHHBIMHU.

Pemenne TEKCTOBBIX 3amad anreOpanvyeckuM CIOCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEHHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. Pemenne cucrem
JUHEHWHBIX HEPaBEHCTB C OJHOM nepeMeHHoW. KBanpaTHbeie HepaBeHCTBA. ['paduyeckas
UHTEpIIPETaLUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIUA

KBanpatuunas ynkmus, e€ rpaduk u cBoiicta. [Tapabona, KoOOpAMHATHIBEPIIIUHBI
napaboJibl, OCb CHMMETPUH MTapadoJIb.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = || u ux
CBOMCTBA.

Yucii0BbIE MOCIEA0BATEIbHOCTH U POTPECCUm

[ToHsATHE YMCIIOBOM MOCIIENOBATEIBHOCTU. 3aJaHUE MOCIIEI0BATEIbHOCTH
peKyppeHTHOI hopmymnoit u popmymoi N-To YieHa.

Apudmernyeckass u reoMmerpuyeckas mnporpeccuu. Dopmynbl N-To  UJeHa
apu(pMETHUECKON U TEOMETPUUECKON MPOrPECCHid, CyMMbI IEPBBIX N YJIECHOB.

N306paxkeHne 4ieHoB apu(METUYECKON U reOMEeTPUYECKO Mporpeccuil ToYKaMu
Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIH M 3KCHOHEHUMANIbHBIM pocT. ClloKHbIE
IIPOLICHTBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA  «AJITEBPA» HA  YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMbl  y4yeOHOro Kypca
«Anrebpa» XapaKTepU3yIOTCS:

1) naTproTHuecKoe BOCHUTAHME:

MPOSIBIICHUEM HHTEpeca K IMPOLIJIOMY M HACTOSLIEMY POCCUHCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHHSM POCCHHCKMX MAaTEMAaTHUKOB M POCCUICKOMN
MaTEMaTU4YECKOM IIKOJbI, K HCIOJB30BAHMIO ATHX JOCTH)KEHHA B APYIMX HayKax M
NPUKIAIHBIX chepax;

2) rpa’IaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO O0sS3aHHOCTEN TpakJaHWHA U peajln3alliu €ro Mnpas,
NpPEICTAaBICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS  Pa3IMYHBIX
CTPYKTYp, SBJICHHM, IpOIeyp I'pakJaHCKOro obiiecTBa (Hanmpumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO S3THYECKHX MpoOJieM, CBSI3aHHBIX C IPAKTUYECKUM
NPUMEHEHHEM JOCTHKEHUM HayKd, OCO3HAHHEM Ba)XXHOCTU MOPAIbHO-3THUECKHX
NPUHIIMIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpyaoBoe BocnuTAHMHE:

YCTAaHOBKOW Ha AaKTMBHOE€ Y4YaCTHE B PELICHUWM MPAKTHYECKUX  3ahad
MaTEeMaTU4YEeCKOW  HANpaBJIE€HHOCTH, OCO3HAHHMEM  Ba)XHOCTM  MAaTEMaTHYECKOIro
o0pa3oBaHusl Ha TMPOTSKEHUU BCEW IKU3HM IS YCNEIIHOM mpodecCuoHATbHON
NEeSTeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHIUBUIYATbHON TpPaeKTOpUU 0O0pa3oBaHMsI M >KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX HHTEPECOB M 00IIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTn4ecKoe BOCHUTAHHUE:

CIOCOOHOCTBIO K OMOLMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlad, pEUIeHUH, pacCyKACHUH, YMEHHUIO0 BUJAETb
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHMA:

OpHUEHTaIMel B eATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJOBEKa, MPUPOAbl M  OOIIECTBa,
NOHMMaHUEM MaTeMaTHYeCKOM HayKu Kak c(epbl 4eI0BEYECKOW AEsITeTbHOCTH, 3TaroB
e€ pa3BUTHA M 3HAUYMMOCTH JUIsl DPa3BUTHSA LMBWIM3ALMH, OBJIAJECHUEM S3BIKOM
MaTeMaTUKA M MaTeMaTUYeCKOM KyJabTypoill Kak CpEJCTBOM I[O3HAHUSA  MHpa,
OBJIaJICHUEM MIPOCTEHIIIMMH HaBBIKAMH HCCIIEIOBATEIbCKONUIEATEIbHOCTH;

6) dusuueckoe BocnuTaHue, G(OPMHUPOBAHME KYJLTYPHI 310POBbSI W
IMOLMOHAIBHOIO 0J1aronoyusi:

TOTOBHOCTHIO IPUMEHSITh MaTeMaTHUECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBA,
BEJICHUA 370pPOBOTO 00pasza *HU3HU (370pOBOEC MUTAHMUE,



cOalaHCUPOBAHHBIN PEKUM 3aHATHH M OT/AbIXA, peryisipHas (usuueckas aKkTUBHOCTH),
c(OpMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TaKOr'o )K€ IpaBa APYroro 4eJloBeKa;

7) 3K0JI0THYeCcKOe BOCIUTAHHUE:

OpUEHTaIlMell Ha TpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUId pelieHus 3aaad B
00JaCTH COXPaHHOCTU OKPYKAIOIIEH Cpelibl, TUIAHUPOBAHUS IMOCTYNKOB M OLIEHKH HX
BO3MOXXHBIX IIOCJIEICTBUA Ui OKpYXAlolled cpeibl, OCO3HAaHHEM TIJI00ATBHOTO
XapakTepa KOJIOTUYECKUX MPoOJieM U yTel UX pelieHus;

8) amanTanus K H3MEHSIOIMMCH YCJAOBHSIM COUMAJLHOW H  NPHPOIHOM
cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSAX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEIl KOMIIETEHTHOCTU 4Yepe3 MPAaKTHUECKYI0 JEATE€IbHOCTb, B TOM YHUCIIE YMEHUE
YUUTbCA y APYIHX JIIOJIed, IpHOOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIMMOCTHIO B (hOPMHUPOBAHUHM HOBBIX 3HaHUi, B TOM uucje (GOopMyIupOBaTh
UJeH, MOHATHUS, TUIIOTE3bl 00 00BEKTAaX U SBJICHUAX, B TOM YHCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, TJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMI0, BOCHPHUHHMATh CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIONIUN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHHUS
U JielicTBUs, GOPMYTUPOBATH U OIICHUBATh PUCKH U MOCIEICTBUSA, (HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeIbHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBrble Jlornyeckue AeicTBuA:

® BBISBIISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMAaTUYECKUX
OOBEKTOB, TOHSATHHA, OTHOIIEHUH MEXAy MNOHATUSAMHU, (HOPMYIUPOBATH
ONpPEIECTICHHUS MTOHSATHH, yCTaHaBIIMBATh CYILECTBEHHBIH MpU3HAK
KJaccu(puKalMM, OCHOBaHUS JUisi OOOOLIEHUS W CpaBHEHUS, KpUTEpUU
IIPOBOAMMOTO aHAJIN3a;

® BOCIPHUHHMMATH, (bopMyIHpoOBaTH " npeoOpa3oBbIBATh CYKIECHUS:
yYTBEpIUTEIbHBIE U OTPULIATENIbHBIE, €TUHUYHbIE, YaCTHBIE U 00IIUE, YCIOBHbIE;

® BHIBIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUNS B
dakTax, JaHHBIX, HAOIIOJEHUSAX M YTBEPKACHUSX, MpeAsiaraTb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN UIIPOTUBOPEYUH;

® JenaTh BBIBOABI C MCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTHBHBIX YMO3AaKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;



pa3duparh T0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKACHHUU (TPSAMbIE M OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEILHO HECJOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4eCKuX (DaKTOB, BBICTpAWBaTh apryMEHTAIUIO, TIPUBOJINTH TPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI;

BBIOMpaTh Ccroco0 pemnieHus Yy4deOHOM 3amayd  (CpaBHUBATh  HECKOJIBKO
BAPUAHTOB  pEIICHUs, BbIOMpAaTh HauOoJiee MOAXOASIHMM ¢ y4€ToM
CaMOCTOSITEIFHO BBIICIICHHBIX KPUTEPHUEB).

Ba3zoBrie nccienoBarejanLcKue 1eHCTBUA.

UCIIOJIb30BAaTh BOIPOCHl KAaK HCCIENOBATEIbCKUN WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCHL,  (UKCUpYyIOLIME MPOTUBOpEUYHe, MpodseMy,
CaMOCTOSITEILHO yCTaHAaBIWBAaTh MCKOMOE U JIaHHOE, (POpMHUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

OPOBOAUTH IO  CAMOCTOSITENIBHO  COCTABJIEHHOMY  IUIAHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;
CaMOCTOSTENbHO (OPMYIUPOBATH OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaMm
OPOBEAEHHOTO  HAOMIOJACHMs, MCCIEIOBAaHUS, OLICHHWBAaTh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000LIECHUH;

IMPOrHO3UPOBATE BO3MOJKHOC pPAa3BUTHUC TIIpOLCCCA, a TAKIKC BbIABHUIATb
IMPCAIIOJIOKECHHNA O €I'0 pa3BUTHH B HOBBIX YCJIOBUAX.

Pab6ora ¢ undopmanmeii:

BBISBJISITh  HEAOCTATOYHOCTh W W30BITOYHOCTH  HWH(OpPMAIMHM, JTaHHBIX,
HEOOXOUMBIX JIJISl PEIICHUS 3aIa4H;

BEIOWpATh, AHAJIM3UPOBATH, CHCTEMATHU3WPOBATh W  HWHTEPIPETUPOBATH
UH(GOPMAIIUIO PA3TUIHBIX BUAOB U (hOPM MPEICTABIICHUS;

BbIOMpaTh HOpMy MpeacTaBiIeHHUs] HHPOPMAIIMK U WLTIOCTPUPOBATH PellaeMble
3a/la4yl CXeMaMHu, TuarpaMMamMu, MHON TpaduKoii 1 UXKOMOMHALIUSMU;
OIICHMBATh HAJAGKHOCTh WHPOPMAIMU 10 KPUTEPHSIM, TPEIIOKCHHBIM
YYUTEIEM WIH C(HOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHuKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbI€ NelCTBHUS:

BOCIIPUHUMATH M (POPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUHM C YCIOBUSIMHU H
HEeJSIMU OOILEHUsI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUs 110 XOAY PELICHUS 3aJauH,
KOMMEHTHUPOBATh MMOJyYEHHBIN PE3YyJIbTaT;

B X0/ OOCYXJEHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, perraeMoil 3aJayd, BBHICKA3bIBaTh HJIEW, HALIEJICHHbIE Ha MOMCK
peUIeHUs, COMOCTABIIATh CBOU CYXKIEHHUS C CYXKIACHUSMH APYTUX YYACTHUKOB
nuanora, 0OHapyKHUBaTh pa3iIMyMe U CXOJCTBO MO3UIIMM, B KOPPEKTHOU popme
bopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAKECHHUS;



® [IPE/CTaBIATh PE3YJNbTATHl PELICHUS 3aJayd, IKCIEPUMEHTA, HCCIEIOBAHMS,
IIPOEKTa, CaMOCTOATEIBHO BBIOMpaTh (OpMaT BBICTYIJIEHUS C Yy4ETOM 3aaad
IPE3eHTAlUN U 0OCOOEHHOCTEN ayJUTOPUH;

® [IOHMMAaThb M MHCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOM M WHJIMBHIYyaJIbHON
paboThI P PELICHUU YYEOHBIX MATEMATHUECKUX 3a/1ay;

® [pUHUMATh IE€Jb COBMECTHOW J€ATEIIbHOCTH, IUIAHHPOBATh OpPraHU3alMIo
COBMECTHOW pabOTHI, pacHpenessaTh BUAbI padoT, 10rOBapUBaThCA, OOCYKIATh
IpoLeCcC U pe3ynbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

® y4YacTBOBaTh B I'PYIIOBBIX (popmax padboThl (0OCYXkAECHHS, OOMEH MHEHUSMH,
MO3TOBBI€ INTYpMbl U JpyTu€), BBINOJHATH CBOIO 4YacTb paboOThl U
KOOPJMHUPOBAaTh CBOM JEHCTBHS C JPYTMMH WIEHAaMH KOMaHbl, OLIEHUBATh
KayecTBO CBOEro  BKJIaJAa B  OOHIMI  HPOAYKT MO  KPUTEPHSM,
chOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBHUS.

PeryasitTuBHble yHHBepcajbHble Y4eOHbIe [1eiiCTBUA
Camoopranuszanmus:
® CaMOCTOSITENILHO COCTAaBIIATH IUIaH, AITOPUTM pElIeHUs 3aa4u (MIU €ro 4acTh),
BBIOMpATh CIOCOO penieHusl ¢ YY4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBaTh M KOPPEKTUPOBATH BAapHAHTHl PEIICHUNA C
y4ETOM HOBOW MH(OpMAIIHH.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:
® BIAJCTHh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3yibTaTa
pelIeHus MaTeMaTHYECKOM 3a/1a4;
® [pPEABUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PEIICHUH 33/1a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJIEHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OILICHMBAaTh COOTBETCTBUE pE3YyJbTaTa JIEATEIBHOCTH ITOCTABICHHOW LEIU M
YCJIOBUSIM, OOBSACHITh NPUYUHBI JOCTIDKCHHS WJIM HEJOCTHKEHUS ey,
HAXOJUTh OMIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

7 kaace

K koHy oOyuenus B 7 kiaacce o0y4yarouuiicss MOJyYUT CIEAYIOIINE MPEAMETHbBIE
pE3yJIbTaTHhI:

Yucya v BBIYUCICHUSA

BbInonHATh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apuQMeTHUECKHE NeHCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxoauTpk 3HayeHUs] YMCIOBBIX BBIPAKEHUH, TPUMEHSITh pa3HOOOpa3HbIE CIOCOOBI
U IpUEMBI BBIYMCIICHUS 3HAYEHHUI TPOOHBIX BBIPAXKEHUM, COAEpKAIINX OObIKHOBEHHBIE U
JeCSITUYHBIE IPOOH.



[lepexomuth OT oOxHOM (oOpMBI 3amucu yMcend K Apyroil (mpeoOpa3oBbIBAThH
JECSITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTHYHYIO, B YaCTHOCTH B
OECKOHEUYHYIO JIECATUYHYIO APOOb).

CpaBHUBaTh U YNOPSAOYMBATh PALUMOHAIBHBIE YHCIA.

OKpyrasTh yncia.

BBINIOJIHATE NPUKHUIKY M OLEHKY pe3ysbTaTa BBIYMCICHHWH, OLEHKY 3HA4YEHUM
YHUCIIOBBIX BBIPAKEHUW. BBIMONHATE JEHCTBUA €O CTENEHSAMH C HaTypaJbHBIMHU
IIOKa3aTEISIMU.

[IpuMeHATh NpU3HAKK JEIMMOCTH, pa3jOKEHHE Ha MHOXXHUTEIN HATypaJbHBIX
qucell.

Pemats npakTHKO-OpUEHTUPOBAHHBIE 3a1a4H, CBA3aHHBIE C OTHOLIEHUEM BEJIUYMH,
IIPONOPLUMOHAIBHOCTBIO  BEJIIMYMH, IIPOLICHTAMH, HWHTEPIPETUPOBATh  PE3yJIbTAThI
pelIeHns 3a1a4 ¢ y4€TOM OTPaHMYEHHUM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpHUBAEMBIX
00BEKTOB.

AsredOpanyeckne BbIPaKeHUs

Hcnonb3oBaTh anredpanuyeckyro TEPMHHOJIOTHIO M CHUMBOJHUKY, NPUMEHATH €€ B
npolLecce 0OCBOEHUsI yueOHOro MaTepuara.

Haxoaute 3HaueHuss OYKBEHHBIX BBIP@KECHUNH TNpU  33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoinonuATh mpeoOpa3oBaHMsl LEIOr0 BBIPAKEHUST B MHOTOWIEH NPUBEICHUEM
NOJOOHBIX CIIAraeMbIX, PACKPBITUEM CKOOOK.

BBINIOJIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJI€HAa Ha MHOTOYJIEH,
OPUMEHITH POPMYJIbI KBaJlpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBaATh pa310KEHNE MHOTOWICHOB HA MHOXKHUTENH C ITOMOIIBIO BHIHECEHHUS
3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU ClIAaraeMbIX, NPUMEHEHUs (opMyl
COKPAIEHHOTO YMHOXEHUS.

[IpumeHsaTs npeoOpa3oBaHUsl MHOTOYJIEHOB JI PEHICHMs] Pa3JIMYHBIX 3a1ad M3
MaTE€MAaTHKHU, CMEXHBIX PEIMETOB, U3 PEaJbHON IPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATypPAJIbHBIMHM  IIOKa3aTeJSIMU IS
npeoOpa3oBaHus BEIpAKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pewmats nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, PUMEHSSI PaBUIIANIEPEX0aa
OT HUCXOJHOTO YpPaBHEHMsI K PAaBHOCHUIBHOMY eMmy. IIpoBepsATh, sABISIETCS JM YHCIIO
KOPHEM YPAaBHEHHS.

[IpumensaTe rpaduyeckue METOJbl NPHU PELICHUM JIUHEHHBIX YpaBHEHUH M HX
CUCTEM.

[TonOupats mpuMepbl Nap YUCell, SIBISIFOIINXCS PEeIIEHUEM JTMHEHHOTOypaBHEHUS C
JBYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOrO ypaBHEHHUS C ABYMs
NEPEMEHHBIMU, MOJB3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPABHEHHUS.

Pemath cuctembl ABYX JUHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH, B TOM YHUCIIE
rpaudecKH.



CocTaBiaTh M pelaTh JMHEMHOE YPABHEHUE WIM CUCTEMY JIMHEWHBIX YPaBHEHUHI
II0 YCIIOBHUIO 3a/laud, WHTEPIPETHUPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aJadyu
IIOJIYYEHHBIN pe3yJIbTar.

DOyHKIUH

N300pakaTp Ha KOOPJIMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHAaTaM, JIy4HM, OTPE3KHM, WHTEpBajbl, 3alUCBHIBaThb 4YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtmeuaTrh B KOOPJIMHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TMHENHBIX QyHKIUN. CTpouTh rpaduk QyHKIUHN Y = [X|.

OmnuceIBaTh C MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEJINYMHAMU:
CKOPOCTb, BpEMs, pacCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIILHOCTD,
BpeMsl, 00bEM paboThI.

HaxoauTe 3HaueHne (yHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[lonumars rTpaduueckuid crmoco0 TMpeacTaBlieHUMs W aHaiau3a uHpopmaiuu,
U3BJIEKaTh U WHTEPIPETUPOBATh MHPOpPMALMIO U3 IpadUKOB peajbHBIX IMPOLECCOB U
3aBUCUMOCTEH.

8 kiacce

K koHny oOyuenus B 8 kiacce o0yyarouiuiicss MOay4duT CIEAYIOIINE MPEAMETHbBIE
pE3yNbTaThL:

Yuci1a 1 BbIYHCICHUSA

Hcnonp30BaTh HadaJIbHBIE MPEICTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX YHCEI
JUIS CPaBHEHUS, OKPYIJICHHWS W BBIYMCIEHUH, H300pakaTb AEWCTBUTENbHBIE 4YHCIA
TOYKaMH Ha KOOPAUHATHOMN IPSIMOM.

[IpumeHsATs TMOHATHE APUPMETHUECKOTO  KBAaJPAaTHOTO KOPHSA,  HAXOIUTh
KBaJlpaTHbIE€ KOPHH, HCIOJNb3ysl TMpPU HEOOXOJUMOCTH KaJIbKYJSATOpP, BBIMOJIHATh
npeoOpa3oBaHus BBIPAKEHHM, COAepkKallUX KBaJpaTHbIE KOPHHU, MCIOJb3Yys CBOMCTBA
KOpHEH.

Hcnonb30BaTh 3aMCH OOJNBIINX U MAJBIX YHCET C MOMOIIBIO AECATUYHBIX JIpo0eit
u crenenei yucna 10.

AJiredpanyeckue BbIpaskeHHU s

[IpMeHATh MOHSATHE CTENEHU C LENbIM MOKa3aTelIeM, BBIOIHATh PeoOpa3oBaHus
BBIPAKCHUH, COJEPKAIIUX CTEIIEHU C LIEJIBIM [T0KAa3aTEIIEM.

BBINOAHATE TOXKIECTBEHHBbIE MMPEoOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUNH Ha
OCHOBE IIPAaBWJI ACHCTBUIN Ha/l MHOTOWIEHAMHU U aJIreOpanyecKuMu Apo0siMu.

PacknanpiBaTe KBaipaTHBIA TPEXUIICH HA MHOKUTEH.

[IpumeHsaTs npeoOpa3oBaHUs BBIPAKEHUN [UIsI peLICHUS pPAa3IM4YHbIX 3a7ad U3
MaTE€MAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKHU.

YpaBHeHUs] M HEPABEHCTBA

Pewlate nuHEiHBIE, KBaJpaTHbIE YpPaBHEHUS U palMOHAIbHBIE YPaBHEHHS,
CBOJALIMECS K HUM, CUCTEMBI IBYX YPaBHEHUHU C JBYMs IEPEMEHHBIMH.

IIpoBoauThs mpocTenIve UCCIEAOBAHUS YPAaBHEHUN U CHUCTEM YpAaBHEHUM, B TOM
Yuclie ¢ MPUMEHEHHEM TpadUuecKux MpeACTaBIeHUN (yCTaHABINBATh, UMEET



JY ypaBHEHHE WJIM CUCTEMa YPaBHEHUI pEIICHUS, €ClId HUMEET, TO CKOJIbKO, HMpPOUee).
[TepexoauTh OT CIIOBECHOM (OPMYIIMPOBKH 3a/1auu K €€ anreOpandecKonMoaen
C TIOMOIIBID COCTaBIICHHMS  YpPaBHEHHMS WJIH CHCTEMBl YpPaBHEHMIA,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M MTOJIYYEHHBIN PE3yIbTaT.
[IpuMeHsTH CBOWCTBA YKCIIOBBIX HEPABEHCTB JUISICPABHEHUS, OLICHKH,
pelaTh JMHENHbIE HEPAaBEHCTBA C OJIHOM NIEPEMEHHON U UX CUCTEMBI, JaBaTh
rpauuecKyOUIUTIOCTPALIHIO MHOKECTBA  PEIICHUI HEPAaBEHCTBA, CUCTEMBI
HEPABEHCTB.
DOyHKUNHA
[lonumMath ¥ UCHONB30BATh (YHKIIMOHAIBHBIE TOHITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYECHMs), OINpeAeNaTh 3HadeHHue (QYHKIMM TIO0 3HAYCHHIO
apryMeHTa, ONpeeNaTh CBOMCTBA (YHKIUU O €€ rpaduKy.
Crpouts rpauku 311eMEHTapHbIX (YHKUUN BUIA:
y=k/x, y=x2, y=x3,y = [X|, y = VX, ONUCHIBATh CBOICTBA YUCIOBON (DYHKIIUU IO
e€ rpaduky.

9 kimace

K xonIry oOyuenus B 9 kjacce 00y4Jaromuiicst TOJTYIUT CJICIYIONINUE MPEIMETHbIE
pEe3yNbTaThI:

Yucua v BBIYUCICHUSA

CpaBHMBaTh M yHOPANOYMBATH PALMOHAIBHBIE M UPPALMOHAIBHBIE YHCTA.

Brimonuate apudmeTnueckre NEHCTBUS C PalMOHATBHBIMH YUCIAMH,

COYEeTasl YCTHbIE U MMCbMEHHBIE MPUEMBI, BBIIIOIHATH BBIUUCICHUS C HpPAllMOHATbHBIMU
YHUCIIaMHU.

Haxonuth 3HaUueHUs CTENEHEN C LENbIMU MTOKA3aTENSIMUA U KOPHEW, BBIYUCIISATh
3HAYCHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrnsTh  JNE€MCTBUTEIbHBIE YMCIA, BBIIOJHATH NPUKUAKY  pe3yibTaTa
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemiate nuHeiiHbIC U KBaJpaTHbIC YPABHEHUS, YPAaBHECHMUsI, CBOSIIUECS K HUM,
npocTeime IpoOHO-paIMOHANIEHBIC YPaBHEHUSI.

Pemiate cuctembl IBYX JTMHEHHBIX YpaBHEHHU C ABYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHHH, B KOTOPHIX OJIHO YPAaBHEHUE HE SIBJIAECTCS JIMHEHHBIM.

PemaTh TekcTOBBIE 3a/1auu anreOpandyeckuM CIIOCOOOM C TMOMOIIBIO COCTABJICHHUS
YpaBHEHUS UM CUCTEMBI IBYX YPAaBHEHHH C IByMsI IEPEMEHHBIMHU.

[IpoBoaMTE MpOCTEUIINE HUCCIECAOBAHUS YPAaBHEHHMM M CHCTEM YpPaBHEHUM, B TOM
quclie C TNpPUMEHEHUWEM TpadUyecKux TMpeACcCTaBiIeHU (yCTaHABIUBATh, WMEET JIU
YpaBHEHUE WU CUCTEMA YPaBHEHUM PELICHUs, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTh nuHeliHble HEpPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXxaTh pelIeHUe
HEPaBEHCTB HAa YHCIIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.



PemaTte cHCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMBlI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaThb pPEIICHHWE CUCTEMbl HEPABEHCTB Ha YHUCIIOBOU
IPSIMOM, 3alMCHIBAaTh PELIEHUE C TOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3IMYHbIX 3a/1a4.

DOyHKUNHA

Pacno3naBate (QyHKIMM H3Y4E€HHBIX BHJOB. [loKa3bIBaTh CXeMaTUYECKH
pacIoyoXeHne Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB GyHKIwmiA Buga: Y = kX, y
=kx+Db y=kix,y=ax2+bx+c,y=x3,y= VX, Yy = |X|, B 3aBUCHMOCTH OT
3Ha4eHUH KO3 PUIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUH.

Crpouth 1 H300paXkaThb CXeMaTHYECKU I'padUKH KBaJApPaTUYHBIX (yHKLUH,
ONMCHIBATh CBOIMCTBA KBaAPAaTUYHBIX (DYHKLUUN MO UX TpaduKam.

PacriozHaBath KBaJpaTUYHYIO (PYHKIUIO IO GopMmysie, IPUBOAUTH IPUMEPHI
KBaJPAaTUYHbIX (QYHKIUI U3 peanbHOM KU3HU, PU3UKU, TEOMETPUH.

YucioBble NOCTE10BATEILHOCTH U IPOrpecCHu

PacrioznaBath  apu@MeTHUECKYI0 U TEOMETPUYECKYI0  MPOTPECCHUH  IMpHU
pa3HBIX CIIOCO0AX 3aqaHUS.

BBINOAHATH BEIYUCICHHS C UCIIOIB30BaHUEM (OPMYIT N-TO 4jeHa apupMETHUECKOM
Y TEOMETPUYECKON MMPOTPECCHI, CYMMBI IEPBBIX N WICHOB.

N300paxaTh 4eHbl IOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPAUHATHON INIOCKOCTH.

Pemarp 3amauu, CBS3aHHBIE C YHMCIOBBIMM I1OCIIEIOBATEIBHOCTMHU, B TOM YHCIIE
3a/1a4yl U3 peaibHOU KU3HHU (C UCIOJIb30BAHUEM KAJIBKYIATOPA, HU(DPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE7

KJIACC
KoauvecTBo yacoB DJIEKTPOHHbIE
No 11/ HanMeHoBaHMe pa3aesioB U (uu¢possbie)
- TeM MPOrpamMmbl Beero Konrpoabupie | IIpakTH4ecKHe | ghasopartennubie
padoThI padoThI pecypebl
1 Yucna u BEIYUCIICHUS. o5 1 bu6anorexa IIOK
PanmonanpHble ynciia https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
2 AJITCOPAHIECKHE BIPaKCHH 21 1 https://m.eds00.ru/7f415b90
bubnuoreka [IOK
3 ¥ PABHEHIS Il HEPABCHCTEA 20 L https://m.edso0.ru/7f415b90
4 Koopaunats! u rpaduxu. 24 1 bubanoreka LHOK
OyHKIMH https://m.edso0.ru/7f415b90
bub6anorexa IJOK
> Horopere 1 06obuierne 0 L https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



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

KoaundecTBo 4acoB

DJIeKTPOHHBbIE (IU(pPOBBIE)

No 11/ HaumeHoBaHue pa3iesioB U Beero oOpa3oBaTeJibHbIEPECYPCHI
2 TeM IPOrpaMMsl Kourpoabubie | IlpakTnuyecku
padoThI epadoThI

1 Uucna v BEIYUCIICHUS. 15 bubnmoteka [IOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8

Yucna v BerurciieHus. CTerneHs ¢ bu6nmmorexa [IOK
2 LEJIBIM TTI0Ka3aTeIeM 7 https://m.edsoo.ru/7f417af8

3 AnreGpanueckue BbIpaKEHUSI. 5 1 bubmmnoreka LHOK
KBaapaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8

4 AnrebpanyecKue BhIPaKEHUS. 15 1 bubnuoreka [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8

5 VYpaBHEHHS 1 HEPABEHCTBA. 15 1 bubnmnoreka [JOK
KBanpaTHbie ypaBHEHHS https://m.edsoo.ru/7f417af8

6 VYpaBHEHHS U HEPABEHCTBA. 13 bubmmnoreka LHOK
CucreMbl ypaBHEHU I https://m.edsoo.ru/7f417af8

7 YpaBHEHUs 1 HEPABEHCTRBA. 12 1 bubmmoreka [IOK
Hepasenctna https://m.edsoo.ru/7f417af8

8 @Oynkunnu. OCHOBHBIE IOHATHUSA ) bu6muotexa [{OK
https://m.edsoo.ru/7f417af8

9 Oyukyu. YucnobsleyHKIMH 9 bu6muotexa [IOK
https://m.edsoo.ru/7f417af8

10 [ToBTOpenue u o6o0IIeHNE 6 1 bubnmnoreka [IOK
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB T10O 102 5 0

I[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon DJIEKTPOHHbIE
Ne HanMeHoBaHMe pa3aesioB U (uu¢pposbIe)
o/ TeM MPOrpaMMbI Beero KonrpoJubnsbie IIpakTnyeckune 00pazoBaTebHbIE
padoThI padoThI pecypen
1 Yucnna 1 BBIYUCIICHHUS. 9 bu6mmoreka [IOK
JleiCTBUTENbHBIC YHCIIA https://m.edso0.ru/7f419d08
, | Ve[ Busorea 10K
. https://m.edsoo.ru/7f419d08
nepeMeHHON
3 VYpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuoreka [IOK
CucTtembl ypaBHCHHI https://m.edsoo.ru/7f419d08
4 VYpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuoreka [IOK
HepaBencrna https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Oymruim 16 1 https://m.edso0.ru/7f419d08
bub6anorexa IIOK
6 YucioBEIe ITOCIET0BATEILHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, 18 1 bub6anorexa IIOK
CHCTEMAaTU3alUs 3HAaHUI https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOI'PAMME



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

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ1S1 YYEHUKA

1. Anrebpa. 7 xiacc: y4e6. mis obmeobpaszosar. opranusanuii/ FO.H. Makapsraes u
ap., mox pexn. C.A. TenskoBckoro.- M.: "[Ipocsemenune" - 2020.

2. Anrebpa. 8 kinacc: yue0. st o61eoopaszosart. opranusanuii/ FO.H. Makaperues u
ap., mox pen. C.A. TenskoBckoro.- M.: "[Ipocsemenne" - 2020.

3. Anrebpa. 9 knacc: yued. ajs odeoopasosar. opranusanuii/ KO.H. Makapeiues u
ap., moxa pea. C.A. TemsikoBckoro.- M.: "I[Ipoceemenne” - 2020.

4. Anre6pa : qupakt. matepuansl aus 7 k1. / JLU. 3saBuy, JI.B. Ky3uenosa,C. b.
Cysopoga.-M.: IIpoceemenne, 2020.

5. Anre6pa. [lupaktraeckue matepuaisl. 8 kiace / B.1. XXoxos, }0.H.
Makapserues, H.I'. Munnarok. — M.: IIpocBemenue, 2020.

5. lunaktuueckue Matepualisl o anredope st 9 knacca / FO.H. Makaperues,H.T'.
Mungrok, JI.M. KopotkoBa. — M.: IIpocsemienue, 2020.

METOAUYECKUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. Anreopa. Co0pHUK pabo4mx mporpamm. 7-9 Kiaaccel: yued. mocobue s
o01reobpazoBart. opranuzanuii / coct. bypmuctposa T.A.- M: [Ipocsemienue,2020
T.

2. AnreGpa. 8 Kiacc: moypoussle miansl mo yuebuuky FO.H. Makaperuesa uap.
AstopeicoctaButenu T.JI. AdanacweBa, JI.A. Tanununa, Bonrorpan; Yuurens,
2020.

3. Hecranpaprusie ypoku anreopsl. 8 kinace. / Cocr. H.A. Kum. — Bonrorpag:UT/]
«Kopudeii», 2020. — 112 c.

4. AnreGpa: TecTsl 11 7-9 Ki1accoB 001e00pa30BaTEIbHbIX YIPEKICHUI.
Mopakosud, A. I'. M: Muemo3suna, 2020.

5. Qymaunsia FO.I1. Anre6pa: 7 ki.: temarudeckue tectsl / FO.I1. Jynaumnun,B.
JI.LKponrays. — M.: IIpocsemnienue, 2020.

6. Xoxos B.W. Ypoku anre6psi B 7 ki1.: KH. st yuurens / B. U. Y)Koxos, JL.B.
Kpaiinesa - M.: [Ipocsemenue, 2020.

7. Makapsrues FO.H. U3yuenue anre6pst B 7-9 ki1.: mocobue as yuureseii / FO.H.
Makapsiues, H.I'. Munniok, C.b. CyBoposa. - M.: Ilpocsenienue, 2014.

8. Mymuuupin FO.I1. Anredpa: 9 xii.: remarudeckue Tecth / FO.I1. Qynaunun,B. J1.
Kponrays. — M.: IIpocsemenue, 2020.

9. XKoxor B.U. Ypoku anredpsi B 9 ki1.: k1. 115 yuutens / B. 1. Xoxos, JL.b.
KpaiiaeBa - M.: IIpocsemenue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. www.edu.ru IlenTpanbHblii 00pa30BaTeIbHBIN TOPTAIL.
2. www.school.edu.ru Poccuiickuii 0011e00pa3oBaTebHbIi MOPTAL.


http://www.edu.ru/
http://www.school.edu.ru/

~NOo ok~ Ww

. Www.fipi.ru ®enepaibHbIi HHCTUTYT MEJArOTHUECKUX H3MEPCHHUI.
. Www.math.ru arepHeT-noaaepkka yauTeaed MaTeMaTHKY.

. mat. 1september.ru Caiit razetsl «MareMaTHKa. 1 CCHTSIOPS.

. Www.int-edu.ru MTHCTUTYT HOBBIX TEXHOJIOTHH.

. www.math.ru/lib Boxpmas 6ubnmmroreka


http://www.fipi.ru/
http://www.math.ru/
http://www.int-edu.ru/
http://www.math.ru/lib

