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IMPEAMCIIOBUE

[enp yaeOHOTO TOCOOHSI — aTh BO3MOXXHOCTh YIUTEIIO TITy0XKe MOHATH HIICOJIOTHIO U OCHOBHBIC
METOJIMYECKHE HICH Kypca MaTeMaTHKH, PEATH3YyeMOT0 B IMHUH YIeOHBIX TocoOuit st 7—9
kiaccoB I'. B. JlopodeeBa u ap., moMoub B €KeTHEBHOH pabOTe MO MOATOTOBKE K YPOKaM,
o0ecreYnTh MPAKTHIECKAM U METOAMYECKAM MaTepHAIIOM ISl OPTaHU3aIlui KOHTPOJIS M OIICHKU
3HAHUM y4aIuxcs.

OCHOBHBIE JINHUU COJCPKaHUS Kypca MaTeMaTUKH B 5—9 kiaccax: «Hucna u BEIYUCICHUSY,
«Anrebpa» («AnredpandecKue BhIpAKEHUNY, « Y paBHEHHS U HEPABEHCTBAY ), « DyHKITUNY,
«I"eomerpusi» («I'eomeTprudeckue GUrypsl U X CBOMCTBa», «M3MepeHne reoMmeTpuiaecKux
BEJIMYMHY). JlaHHBIE IMHUU pa3BUBAIOTCS MapaliebHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOif, & B TECHOM KOHTaKTe U B3aumoencTeun. Kpome
3TOT0, X O0BEANHSET JOTHYECKas COCTABIISIONIAs, TPAIUIIUOHHO MPUCYIIAasi MATeMaTUKE U

IMPOHMU3bIBAKONIIAsA BCE MATCMATHUYCCKHUC KYPChl U COACPIKATCIIbHBIC JIMHUU.

CocTaB y4e0HO-MeTOAHYECKOr0 KOMILJIEKTA

YueOHble MOCOOUS IPEIBSBISAIOT COJIEPKAHUE U UACOJIOTHIO Kypca, 00eCTIeYnBaIOT OPraHU3aIHI0
yueOHOro Impoiiecca:

Hopodees I'. B., Cysopora C. b., E. A. ByaumoBuu u np. Matemaruka. Anredpa. 7 Kiacc. —
Mockaa : [Ipocsemenue, 2013—2022.

Hopodees I'. B., Cysopona C. b., E. A. bBynumosuu u np. Matemaruka. Anre6pa. 8 kiacc. —
Mockga : [Ipocsemenue, 2014—2022.

Hopodees I'. B., Cysoposa C. b., E. A. bynumosu4 u ap. Marematuka. Anredpa. 9 kinacc. —
Mockaa : IIpocsemenue, 2014—2022.

Jns addexTrBHOI oOpraHu3anmy yueOHOTo mporiecca 1eaecoo0pa3Ho UCIOIb30BaTh CIEIyOIIHE
1ocoOus, TOMOHSIOIME JaHHbIe yuyeOHbIe TOcOoOus U 00pa3yroIre ¢ HUMH y4eOHO-MEeTOMYECKUH
KOMIUIEKT.

PaGouasi Terpaab — nocodue ¢ ne4aTHoN OCHOBOH /Uit pabOTHl HETIOCPEICTBEHHO HA
coJleprKalIuxcs B HEM 3aroToBKax; MPUMEHSETCS IPEUMYIIECTBEHHO Ha MEPBOHAYAIBHBIX dTarax
M3YYEHUS TEMBI C IIEIBI0 YBETMYCHNS 00hEMA MPAKTUIECKON JeSITETLHOCTH U pa3HOOOpa3us
coziepkaHust U1 popm pabOThL:

Munaesa C. C., Pocnosa JI. O. MaremaTuka. Anredpa. Pabouas terpans. 7 kimacc.— Mocksa :
[Tpocsemienne, 2009—2022.

Mumnaesa C. C., Pocnosa JI. O. Marematuka. Anredpa. Pabouas rerpanp. 8 kmacc.— MockBa :

[Tpocsemienne, 2009—2022.



Munaesa C. C., Pocnosa JI. O. MaremaTuka. Anredpa. Pabodas terpans. 9 kimacc.— Mocksa :
ITpoceemenue, 2009—2022.

JuiakTuyecKne MaTepHuasibl IpeIHa3HaueHBI TSl OPTaHNU3aUH CAMOCTOSATEILHON

i depeHIMPOBAHHON paObOThI yUaIIUXCsl; BKIIOYAIOT 00yJaroIme paboThl, copepiKalue 3a anus
Pa3HOrO YPOBHS CII0)KHOCTH, U HEOOJIbIIINE MTPOBEPOUHBIE PaOOTHI, B TOM YHCJIE TECThI C BLIOOPOM

OTBCTAa, cHa0KEHHBIE KIIOYOM — IMEPEYHEM BEPHBLIX OTBETOB!:

Escradrena JI. I1., Kapn A. [1. Marematuka. AnreOpa. Junaktuueckue MaTepuanbl. 7 Kiacc. —
Mockaga : [Ipocsemenue, 2006—2022.

Escradrena JI. I1., Kapn A.Il. Marematuka. Anredpa. Jlunakruueckue Matepuaiibl. 8 Kjiacc. —
Mockaa : [Ipocsemnienue, 2006—2022.

Escradnena JI. I1., Kapn A.Il. Marematuka. AnreOpa. Jlunakruaeckue Matepraiisl. 9 kiacc. —

Mockaa : I[Ipocsemenue, 2006—2022.

TeMaTH4ecKHe TeCThI IPETHAZHAYCHBI JJIS TEKYILET0 ONePAaTHBHOTO KOHTPOJIS P U3YYEHUH
Kypca:

Kysnuenona JI. B., Munaera C. C., Pociosa JI. O., CyBoposa C. B. MaremaTuka. Anreopa.
Temaruueckue TecThl. 7 Ki1acc. — Mocksa : [Ipocsemenue, 2009—2022.

Kysnenona JI. B., Munaesa C. C., Pocinosa JI. O., CyBopoBa C. B. MaremaTuka. Anre0pa.
Temaruueckue TecThl. 8 Kitacc. — Mockaa : [Ipocsemenue, 2009—2022.

Kysnenosa JI. B., Munaesa C. C., Pociosa JI. O., CyBoposa C. B. MaremaTuka. AnreGpa.

Temaruueckue tectsl. 9 kiacc. — Mockaa : [Ipocsemenue, 2009—2022.

KonTtpoJbHbie pa6oThl — NOCOOHE, B KOTOPOM COIEPIKATCS MAaTEPUAIIBI ISl TEMATHYECKOTO
KOHTPOJIS (3a4€ThI B UETHIPEX BapHAHTAX ), UTOTOBbIE KOHTPOJIbHBIE PA0OTHI (II0JIyTOI0BBIE U
TOJIOBBIE), UTOTOBBIE TECTHI:

Kysnenona JI. B., Munaea C. C., Pociosa JI. O. , CyBoposa C. b. Maremaruka. Anre6pa.
KonTponbnbie pabotsl. 7 kimacc. — Mocksa : [IpocBemenue, 2015—2022.

Kyszuenona JI. B., Munaesa C. C., Pocnosa JI. O. , CyBoposa C. b. Marematuka. Anre6pa.
KonTponbnbie paboTsl. 8 kimacc. — Mocksa : [IpocBemenue, 2015—2022.

Kysnuenona JI. B., Munaesa C. C., Pociosa JI. O. , CyBoposa C. b. Maremaruka. Anreopa.

KonTponbHbie padoTsl. 9 kitacc. — Mocksa : [Ipoceemenue, 2015—2022.

MeTtoauyeckue peKOMeHIAIUN — ITOCOOUE JIJIS YIHUTEJIeH, MpeIHa3HaYeHHOE TTOMOYb UM B
OBJIQJICHUH UJICOJIOTHEN 1 OCHOBHBIMHU METOJIMYECKUMH UJISSIMH Kypca, 00JIETdYnTh eXKETHEBHYIO

paboTy 1O MOITOTOBKE K ypOKaM. (pa3MeIIeHo Ha CaiTe WWW.prosv.ru).



HEJIN U3YYEHMA YUEBHOI'O KYPCA

Anrebpa sBHsieTCS OJHHUM H3 OMNOPHBIX KYpPCOB OCHOBHOHM IIKOJBI: OHAa OOECIeYHBAET
U3y4eHHE APYTUX AUCIUIUINH, KaK €CTECTBEHHOHAyYHOTO, TaK W T'YMAaHUTapHOTO IUKIIOB, €&
OCBOCHHE HEOOXOIUMO IS MPOJODKCHHS 00pa3oBaHUS W B IMOBCETHEBHOHN >xu3HHU. PasButhe y
o0yJaromuxcss Hay4YHBIX TNPEACTABICHUH O TPOUCXOXKICHHM M CYIIHOCTH airedpamdecKux
abcTpakuui, cnocobe OTpaKeHUs MaTEeMaTHYECKOM HAayKOW SBJICHUI W IMPOLIECCOB B NPUPOIEC U
06H_ICCTBe, poiin MaTeMaTU4CCKOro MOJACIMPOBAHHA B HAYYHOM IIO3HAHMM W B IIPAKTHKE
CHOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBIIIJICHUS, HEOOXOAMMBIX ISt
aJlanTalyy B COBPEMEHHOM IIU(PPOBOM OOIIECTBE.

N3yuenue anreOpbl €CTECTBEHHBIM 00pa3oM OOECIEYHMBAET Pa3BUTHE YMEHHMS HaOIOMaTh,
CpaBHUBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpPeOYeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI M BBIBOJBI, (POPMYIHPOBATH YTBEP)KICHUS.
OcBoenne Kypca anreOpbl 0OecreyrBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS O0y4YaIOUIUXCs: OHU
UCTIONB3YIOT JCIYKTUBHBIE M HMHIYKTUBHBIE pacCyKACHHUS, OOOOIIeHHE U KOHKPETU3AIHIO,
abctparupoBanue u aHanoruto. OOydyeHue anreOpe mpeanojaraeT 3HAYUTEIBHBIA O00BEM
CaMOCTOSITENILHON JIEATENBHOCTH OOYy4YalomuXCcs, IOITOMY CaMOCTOSITENIbHOE pelIeHHe 3a/ad

CCTCCTBCHHBIM 06pa30M ABIIACTCA peanmauneﬁ ACATCIIbHOCTHOT'O ITPUHIUIIA O6y‘I€HI/I$I.

OCHOBHBIE JIMHUU KYPCA

B ctpykrype mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COZEPXKAaTeIbHO-METOANYECKUe JMHUM: «Yucima M BBIYUCICHUNY; «AjreOpandeckue
BBIDOKEHUS»; «YpaBHEHHMs M HepaBeHCTBa»; «DyHkumm». Kaxnas w3 3TuX cojepiKaresbHO-
METOANYCCKHUX JIMHUAMN Pa3BUBACTCA Ha MNPOTANKCHHUHU TpéX JICT HU3YUCHHA KypcCa, €CTCCTBCHHLIM
0o0pa3oM ImeperieTasch M B3aUMOJAEHCTBYS C JIPYTMMH €ro JUHHAMH. B Xonme u3yueHus Kypca
00yJaromuMcsl MPUXOAUTCS JIOTHUECKH pacCykKAaTh, MCIOJIb30BATh TEOPETHUKO-MHOMXKECTBEHHBIH
SA3BIK.

B cBsa3u ¢ 3TUM 1nenecooOpa3HO BKIIOYUTH B NPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
IPOHU3BIBAIOIUE BCE OCHOBHBIE Da3Jelbl MaTeMaTH4YeCKOro OOpa30BaHUS U CHOCOOCTBYIOLIME
OBJIAJICHUIO OOYYarOLIMMHUCS OCHOB YHUBEPCAJIBHOTO MAaTEMATHUECKOIo sA3blka. Takum oOpaszom,
MOYKHO YTBEPKIaTh, YTO COAEPKATEIBHON U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpay sBiseTcs
€ro NHTEIrPUPOBAHHBIN XapaKTep.

Copepxanue MHUN «YHcaa U BEIYUCICHUS» CIYKUT OCHOBOM JUIS TAJbHEUIIETO U3Y4YECHHUS
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTUIO y O0YYAIOIIUXCS JOIMYECKOrO MBIIUICHUS, (YOPMUPOBAHUIO

YMEHUA 1OJIB30BATLCA  aJITOpUTMaMH, a TaK¥Xe HpI/IO6p CTCHUIO TPAKTHYCCKUX HABBIKOB,



HEOOXOIMMBIX JUIS TIOBCETHEBHOM JKM3HU. Pa3BuTHE MOHATHS O YHCIE B OCHOBHOM IIKOJIE CBS3AHO C
paliOHANBHBIMU U MpPPAlMOHAJIBHBIMM  YHCIaMHu, (opMHpOBaHMEM  TMPEJCTABICHUH O
JEHCTBUTEILHOM 4YHCJe. 3aBEpLIEHUE OCBOCHHS YHMCIOBOM JIMHUM OTHECEHO K CTapuleMy 3BEHY
o0miero oOpazoBaHusl.

Copepxanue 1ByX aqreOpanueckux JUHUNA — «AnreOpandecKre BEIPAKEHUS» U «Y paBHEHUS
U HEPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOYyYAIONIMXCS MaTEeMaTHYECKOTO armrapara,
HEOOXOIMMOIr0 Ui peIIeHHs 3aJad MaTeMaTHUKH, CMEXHBIX MpPEeIMETOB M MPaKTUKO-
OpUEHTHPOBAHHBIX 3a7ady. B OCHOBHOH miKoyie y4eOHBIH MaTepual TPYNIUPYEeTCs BOKPYT
palMOHANBHBIX BBIpAXEHUH. AnreOpa JeMOHCTPHpPYET 3HAUEHHE MAaTeMaTHKH KakK s3bIKa IS
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIETICH, OMMCAaHUs IPOLIECCOB U SIBJICHUI peaibHOro Mupa. B 3amaun
oOyueHusi anreOpe BXOIAT TakkKe JajbHEWIee pa3BUTHE ANTOPUTMUYECKOTO MBILIUICHUS,
HEOOXOMMOT0, B YAaCTHOCTH, Ui OCBOCHUS Kypca WH(POPMATUKH, M OBIAJCHUE HABBIKAMU
JNEeAyKTUBHBIX paccyxknueHuit. [IpeobpazoBanue CUMBOJBHBIX (HOPM BHOCHUT CBOM crenuuyeckuit
BKJIaJ] B pa3BUTHE BOOOPAXKEHHSI, CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUYECTBY.

Coneprxanue QpyHKIHOHAIBHO-TPApUUECKON JIMHIN HALECICHO Ha MOJIy4YeHHE MIKOJIbHUKAMHU
3HaHUH O (PYHKUMSX KaK Ba)KHEHIIEH MaTeMaTHYeCKOH MOJENH IJI ONMUCAHHUS U HWCCIICTOBAHHS
pa3HoOOpa3HBIX MPOIECCOB M SBICHUH B mpHpojae H oOumiecTBe. l3ydeHue STOro marepuaia
CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHUS HCIOJIb30BAaTh PA3JIMYHBIC BBIPA3UTEIbHBIC
CpeICTBa S3bIKa MAaTEMaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpadudyeckue. OH BHOCHT BKJIAJ B

(bopMHupOBaHUE MTPEACTABICHUIN O POJIU MaTEMATUKU B PA3BUTHH LUBIIU3AIMH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yueOHOMY IIaHy B 7—9 Kiaccax u3ydaeTcst y4eOHbIH Kype «Anredpay, KOTOPBIT
BKJIIOYAET CJIeIyIOIIe OCHOBHBIE pa3ieibl coaepkanus: «Uucia u BBIYUCICHUN», «Anredpandeckue
BBIPKEHUS», «Y PaBHEHUS M HEPABEHCTBA», «DYHKIIUNY.

VY4eOHbIii M1aH Ha U3y4eHHE anreOpbl B 7—9 Kilaccax OTBOJUT HE MeHee 3 yueOHBIX 4acoB B
HEJIeNI0 B TEYEHUE KaKI0ro roja 00y4eHus:, BCEro 3a Tpu roja ooydenuss — He MeHee 306 yueOHbIX

4qacCoB.



COAEPXAHME YYEBHOI'O KYPCA (ITO 'OJIAM OBYUYEHU )

7 kJ1acc
Yucaa u evluucienus

PanmuonajbHbBIE YHCJIA

JpoOu 0OBIKHOBEHHBIC M ACCSITHYHBIC, TIEPEXOJT OT OJHOM (OPMBI 3aIUCH IPOOCH K IPYTOW.
[TonsTe panMoOHANIBHOTO 4YHCIA, 3alUCh, CPABHEHHUE, YIOPSAJOYMBAHUE DPALMOHAIBHBIX YHCEI.
Apudmerrueckue ASHCTBUS C pallMOHAILHBIMU YUCIaMu. Pelienue 3a7a4 U3 peanbHOi MPakTHUKU Ha
4acTH, Ha IPOOH.

Crenenb ¢ HaTypallbHBIM [IOKa3aTeleM: ONpeiesieHue, MpeoOpa3oBaHUE BBHIPAKEHUH Ha
OCHOBE OIpEeJIeJIEHUs], 3aIIUCh OOJIBIINX YHUCEIL.

[TporneHTHI, 3aMUCh MPOIEHTOB B BUAE APOOH M APOOH B BUAE MPOLEHTOB. TpU OCHOBHBIE
3aJ1a4M Ha TPOIICHTHI, PeIlICHUE 3a/1a4 U3 peaTbHON MPAKTUKH.

[IpymeHeHre nprU3HaKOB JEIUMOCTH, PA3JI0OKEHHNE HA MHOXKUTEIH HATypPaJIbHBIX YHCET.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCJIE MIpMasi 1 00paTHas MPONOPIMOHATHLHOCTH.
Anzedpauueckue gvlparicenus

[lepemeHHbIe, YHMCIOBOE 3HAYCHUE BBIPAKEHHS C TEpeMEeHHOW. JlomycThmble 3HAYCHHUS
nepeMeHHbIX. [IpeicTaBieHre 3aBUCUMOCTH MEKAY BEIMYMHAME B BUE (HOpMYIbl. Beraucienus no
dbopmynam.

[IpeoOpa3oBanre OYyKBEHHBIX BBIPAKECHUH, TOXKIECTBEHHO paBHBIC BBIPAXEHUs, MpaBHIIa
npeoOpa3oBaHKsi CyMM W TPOHM3BEIEHU, MpaBHia PACKPHITHSA CKOOOK M TPHUBEIEHHsS MOZOOHBIX
CJIaraeMbIX.

CBoiicTBa CTENIEHH C HATYPAIBHBIM ITOKA3aTEIEM.

OpHounensl U1 MHorowieHbl. CreneHb MHorowieHa. Clo)KeHUe, BBIYMTAHUE, YMHOXKCHHE
MHOTOYICHOB. @OPMYITBI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBI M KBaJpat pazHoctu. @opmyra

Pa3HOCTH KBaapaToB. Pa3nokeHre MHOTOWICHOB HA MHOHTEIIH.
Ypagnenusn

VYpaBHeHHE, KOPEHb ypaBHEHHMs, IpaBUiIa NPeoOpa3oBaHMsS YPABHEHUs, PABHOCUIBHOCTH
YpaBHEHU.

JIuneniHOE ypaBHEHUE C OHOM IIEPEMEHHON, YUCIIO KOPHEH JINHEWHOTO YPaBHEHUS, PEIICHUE
JUHEWHBIX ypaBHeHHH. CocTaBiIeHNE ypaBHEHHH IO YCIOBHIO 3aJayl. PerleHne TeKCTOBBIX 3a/1ad ¢
[IOMOMUIBIO YPABHEHHH.

JIuneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH ¢ IByMs NIEpEeMEHHBIMH. Penienne crucreM ypaBHEHHN cTIOCOO0M MMOACTaHOBKH. [Ipumepbt

peICHuA TCKCTOBBIX 3a4a4 C ITIOMOIIBIO CUCTEM ypaBHeHHfI.



Koopounamut u zpagpuku. @ynxyuu

Koopaunara Touku Ha npsimoit. UncinoBbie TpoMexyTKH. PaccTosiHre MeXTy ABYMs TOUKaMHU
KOOPAUHATHON MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX m Oy. Alcumcca ¥ opAMHATa TOYKH Ha
KOOPAMHATHOM 11ockocTu. [Ipumeps rpadukos, 3a1aHHbIX Gopmynamu. UteHne rpaMKoB pearbHbIX
3aBUCHUMOCTEM.

[Monsitue pynkuuu. 'paduk dyakmuu. CroiictBa Gpynkuuid. JInnelinas pyHkims, e€ rpaduk.
I'paduk dyskuuu y = |x|. I'padudeckoe pemicHre TUHEWHBIX YpaBHEHHH M CHCTEM JIMHEHHBIX

YpaBHEHUI.

8 kiacce
Yucaa u evluucienus

KBagpatHsiii kopeHb u3 uuncna. [lonarue o0 wuppanuoHanpHOM uucie. JlecATHUHBIE
NpUOIMKEHUsT MppAlMOHAIBHBIX uuces. CBolicTBa apu(pMETHUECKUX KBaJApAaTHBIX KOPHEH M HUX
INPUMEHEHHUE K IPE0OPA30BAHUIO YUCIIOBBIX BBIPAXKEHUM U BBIYUCICHUAM. [leHCTBUTEIBHBIE YUCTIA.

Crenenb ¢ LeNbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHIapTHAas 3alKCh Yuca.
Anzebpauueckue eviparceHus

KBanpaTHBIil TpEXWIEH; pa3IoKeHHE KBaPAaTHOTO TPEXWIeHa Ha MHOXUTEIIH.
Anrebpanyeckast 1apoOb. OcHOBHOe CBOHCTBO anrebpamdeckoil apobu. CioxkeHue,
BBIUMTAHUE, YMHOXKCHME, JeJeHue anredpanueckux apoOeil. PammoHanbHbIE BBIpQXKEHUS M HUX

npeoOpa3oBaHueE.
Ypaenenus u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHE, CBOOAIMXCA K JIMHEHHBIM | KBaJapaTHbIM. IIpocTeimue apoOHO-
palnoHaIbHbIE YPABHEHHUSI.

I'paduueckas uHTEprpeTanys YpaBHEHMH C JABYMs HNEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUH C JBYMS NEPEMEHHBIMU. [IpuUMephl pelieHns] CUCTEM HEJIMHEWHBIX YPAaBHEHHUU C IBYMS
MepEMEHHBIMHU.

Penrenue TeKCTOBBIX 3a/1a4 aNreOpanyecKiuM CrIoCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HON NIEpeMEHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JInHelHbIe HepaBEHCTBA ¢ OIHOM niepeMeHHON. CHCTEMBI JINHENHBIX HEPABEHCTB € OHON

MIEPEMEHHOI.
Dyukuyuu
ITonstne ¢ynkumu. O6macTh ompeneneHuss U MHOXeCcTBO 3HadeHuH (yHkimu. CriocoOb

3aaHus QyHKITUH.



I'paduk pynkimu. Urenne cBoiictB Gpynkmu no e€ rpaduxy. [Ipumepst rpadukoB GyHKINH,
OTpaXKaIOIMINX PeaIbHBIC MIPOLIECCHI.

@OyHKIUK, ONKCHIBAIONIME MPSIMYIH0 ¥ OOpaTHYIO IPOIOPIHOHAIBHBIC 3aBHCHMOCTH, HUX
rpaduxy. Oynximn Y = X2,y = X%, y = /x, y = |x|. [paduueckoe pemreHne ypaBHEHHUI H CUCTEM

YpaBHEHUH.

9 kjacce
Yucaa u evluucienus

JlelicTBUTEILHBIE YU CJIA

Panmonanpuble ymcna, MppalMoOHAIbHBIE YMCIIA, KOHEYHbIE M OECKOHEYHBbIE [ECATUYHBIC
IpoOu. MHOKECTBO IEHCTBUTEIBHBIX YUCENT; ICUCTBUTENbHBIC YKCa KaKk OECKOHEUYHBIE IECSITUYHbIC
IpoOH.

B3auMHO 0JHO3Ha4YHOE COOTBETCTBHE MEXAY MHOXKECTBOM JACHCTBUTENBHBIX YHMCEN U
KOOpAWHATHOW mpsiMoil. CpaBHEHHME JACWCTBUTENBHBIX 4HCEN, apu(MEeTHYecKHe ICUCTBUS C
JIeWCTBUTENbHBIMHU YHUCTIAMHU.

HN3mepenus, npulJInKeHnsl, OEHKH

Pazmepbl 00BEKTOB OKpPYIKAIOIMIET0 MHUPA, JITUTEIBLHOCTD MIPOIIECCOB B OKPYKAIOLIEM MUpE.

[TpubmkéHHoe 3HAYEHWE BEMUYMHBI, TOYHOCTb NpUOMKeHUs. OKpyrieHHe 4YHcel.

ITpukuaka v OLlCHKA pe3yJIbTaTOB BBIYMCICHUIA.
Ypasnenus u nepasencmea

YpaBHeHHs C 0IHOI IepeMeHHOil

JluneitHoe ypaBHeHuE. PenieHre ypaBHEHUH, CBOASIIIUXCS K TUHEHHBIM.

KBanpartHoe ypaBHeHue. PenleHue ypaBHEHUH, CBOIAIIUXCSA K KBaJpaTHbIM. bukBaapaTtHoe
ypaBHeHue. [Ipumepsl pelleHus ypaBHEHHH TpPETbEH M 4YETBEPTOM CTENEHEH pPa3loXKEHHEM Ha
MHOKUTEIIN.

Pemenue 1poOHO-palinOHANBHBIX YPABHEHHH.

Pemienue TeKCTOBBIX 3a/1a4 aNreOpandeckuM METOIOM.

Cucrembl ypaBHeHHil

VpaBHEeHHE C JABYyMs NEPEMEHHBIMH M ero rpaduk. PemieHue cucteM [BYX JHMHEHHBIX
YPAaBHEHUH C IBYMs IEPEMEHHBIMU. Pemenne cucTeM IByX YpaBHEHUH, OTHO U3 KOTOPBIX JINHEWHOE,
a Japyroe — BTopoi creneHu. ['papuueckass MHTepHpeTaluss CUCTEMbl YPaBHEHUH C JByMs
NEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3a/1a4 anreOpandecKuM criocoOoMm.

HepaBenctBa

HucnoBele HEPABEHCTBA U UX CBOWCTBA.



Pemienne nWMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. PelleHwe cucTteM JHHENHBIX
HEPaBEHCTB C OJHOW mnepemMeHHOW. KBangpaTHele HepaBeHCTBa. ['paduueckas HHTepHpeTarus

HEPaBEHCTB U CUCTEM HEPAaBEHCTB C JIByMs IEPEMEHHBIMHU.
Dyukuyuu
Ksampatuunas ¢ynkmus, e€ rpaduk u cBoictBa. Ilapabona, KOOpIMHATBHI BEPIIMHBI

napaboJIbl, 0Cb CHMMETPHUH TTapadoJIbL.

o _ _ _k I R _ o
'paduku pynkmmit: y = kx, y =kx + b,y = —YEX,YE Vx,y = |x| u ux cBoiicraa.
Yucnoevie nocnedosamenvnocmu

OnpenesieHue U coco0bI 3aJaHUSI YUCJIOBBIX N0C/IE10BATEIbLHOCTEH

[TonsiTie YMCIOBOW MMOCIENOBATEILHOCTH. 3aJaHUE IOCIIEOBATENBHOCTH PEKYPPEHTHOM
bopmynoii u hopmMysoit N-ro wieHa.

ApuMeTHYECKasi U TeOMeTPUYeCKasi IPOrpeccux

Apudmerrnueckas 1 reomeTprueckast nporpeccun. @opMyIisl N-ro yieHa apuPpMeTHIeCKOl 1
reOMETPUUYECKON MTPOrpeccuil, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne YieHOB apu(METHYECKOW M TE€OMETPUYECKOH Mporpeccuid TOYKamMH Ha

KOOPAMHATHOM IJIOCKOCTH. JIMHEHHBIN U HKCIIOHEHIMAIBHBIN pocT. CI0KHBIE IIPOLICHTHI.

I[INIAHUPYEMBIE PE3YJIbTATBHI OCBOEHUA YUEBHOI'O IIPEAIMETA MATEMATHUKA

OcBoenue yuyeOHOro npeamera «MartemaTHka» oOecleunBaeT JOCTHKEHUE HA YPOBHE OCHOBHOIO
o011ero 06pa3zoBaHus CIEIYIOMINX JNYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX

pe3yIbTaTOB:

JIMYHOCTHBLIE PE3YJIbTATDI
JIMYHOCTHBIE  pEe3yNbTaTbl OCBOCHMS  IMpOrpaMMbl  y4eOHOro mpeamera «MaTemaTukay

XapaKTePU3yIOTCSL:

IlaTpuoTHyeckoe BOCIUTAHME:
MPOSIBJICHMEM HHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH, I[I€HHOCTHBIM
OTHOILIEHUEM K JIOCTHUKEHHSIM POCCUICKHUX MAaT€MAaTUKOB U POCCUMCKON MaTEMaTHYECKOMN IIKOJIbI, K

HCIIOJIB30BAHHUIO 3THUX I[OCTI/I)KCHI/Iﬁ B JPpYTUX HAaYKaxX U NPUKIIaJHbIX C(l)ean.

I'pazknaHckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBITIOTHEHHUIO O0S3aHHOCTEH TpakJaHNHA M pean3alliy €ro MpaB, MPeACTaBICHUEM
0 MaTeMaTUYEeCKUX OCHOBaX (PYHKUMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp

TpaXKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U IIp.); TOTOBHOCTBIO K OOCYXIEHHUIO ATHYECKUX



Hp06H€M, CBA3AHHBIX C IMPAKTUYCCKUM IMPUMCHCHUCM JOCTHKEHUHN HayKH, OCO3HaHHUEM BaKHOCTHU

MOPAJIBHO-3THYCCKUX IMPUHIIUIIOB B ACATCIbHOCTU y‘{éHOFO.

TpynoBoe BociMTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE€ B PELICHUM MPAKTHYECKHUX 3aJad MaTeMaTHYeCKOH
HANpPaBJIEHHOCTH, OCO3HAHHUEM BAXXHOCTH MaTEeMAaTUYECKOTrO OOpa30BaHMs Ha MPOTKEHUM BCei
KHU3HH Ui YCHEIIHOW NPOQEeCcCCHOHANBHOM IESTeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIl,
OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM WHAMBHIYAJTIbHOM TPAaEeKTOpUU OOpa30BaHUS U KUIHECHHBIX

TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYEeCKOoe BOCIIUTAHUE:
CITOCOOHOCTBIO K 3MOIMOHAIBHOMY W 3CTETHUYECKOMY BOCIPHSATHIO MaTEMaTHYECKHX OOBEKTOB,

3a/1a4, peleHUH, pacCyKIeHUI; YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

ueHHOCTI/l HAYYHOI'O IIO3HAHMUA:

OpHeHTaHHeﬁ B ACATCIIBHOCTHU HAa COBPEMCHHYIO CHUCTEMY HAYYHbIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3dKOHOMEPHOCTAX PA3BUTHUA YCIIOBCKA, IIPUPOABI U 06HICCTBa, IMOHMMaHHEM MaTeMaTUUeCKOMN HayKH
Kak C(i)epbl YeJI0BEUYCCKOM ACATCIBbHOCTH, JTallOB eé Pa3sBUTUA W 3HAYUMOCTHU JIs1 PaA3BUTHA
OUBUIN3AaLMH, OBJIAACHUECM SA3BIKOM MAaTCMAaTHKU H MaTeMaTU4eCKOM KyJ'IBTypOfI KaK Cp€ACTBOM

IMMO3HAaHUA MHUpa; OBJIAACHUCM HpOCTGfIIHHMH HaBbIKaMH HCCH@HOB&TGHLCKOﬁ JACATCIbHOCTH.

duznyeckoe BOCNUTAHWe, (OPMHPOBAHHE KYJIbTYPbl 340POBbSi W 3MOLHOHAJIBLHOIO
Os1aronosyqus:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTH4eCKHE 3HAaHMA B HHTEPECax CBOETO 370pOBbs, BEACHMS
3I0pOBOrO 00pa3a >KU3HM (310pOBOE MHUTaHHE, COAJIAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA,
peryisipHas (u3MUecKas aKTUBHOCTH); C(OPMHUPOBAHHOCTHIO HaBBIKA pe(rIeKcuu, MpU3HAHUEM

CBOCTO IIpaBa Ha OI_HI/I6Ky M TAKOTI'O K€ IpaBa APYIoro 4C€JIOBCKaA.

IKO0JIOTHYEeCKOe BOCIIUTAHME:

OpHMEHTAIMel Ha IPUMEHEHHE MaTeMaTHUECKUX 3HAHWIA JUTsl pEIIeHUs 33a/1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Karollel Cpelpl, IUIAHUPOBAHUS IOCTYNKOB M OLIEHKHM MX BO3MOJKHBIX IOCJIEICTBUU s
OKpY’KaloIlel cpesibl; 0CO3HAHMEM IJI00aJBHOIO XapakTepa 3KOJIOTMYECKUX MPoOieM U IMyTed ux

peunieHus.

JIn4HOCTHBIEC pe3yJibTaThl, 00eCHeYHBAKOIINE AJANTANUIO 00y4AIOIIEerocs: K M3MEHSIOIHMCH
YCJIOBUSIM COLMAJILHOI M NPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHMAX HEONPEAEIEHHOCTH, IMOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 IPAKTUYECKYIO AEATENbHOCTb, B TOM YUCJIE YMEHUE YUUThCS y IPYTUX JIIOJEH,
npruoOpeTaTh B COBMECTHOMN JIEATEILHOCTH HOBBIE 3HAHMUS, HABBIKM M KOMIIETCHIIUH U3 OIBITA JPYTUX;

HEOOXOIMMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hucie (GOPMYIUPOBATH UICH, MOHSATHS,



rUroTe3sl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCIIE paHee HE W3BECTHBIX, OCO3HABATh JE(PHUIIUTHI
CcOOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh
CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIINI KOHTpMED,
KOPPEKTHPOBaTh NPUHHMAaeMble pelIeHUs W JAEHCTBHA, (HOpMYIHpPOBATH U OICHHWBATH PHUCKU U

nocneaAcTBYs, (POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3VJIBTATBI
MetanpeameTHele pe3yabTaThl OCBOCHHSI MpPOrpaMMbl  ydyeOHOro mpeamera «MaremaTHKa
XapaKTepU3yTCs OBJIQJICHHEM VHUBEPCAILHBIMU no3HasamebHLIMU deticmeusmu,
VHUBEPCANLHOIMU —~ KOMMYHUKAMUGHBIMU  OCliCMBUAMU U  VHUBEPCAIbHLIMU — PeZyiAmUEHbIMU

oelicmeusmiu.

1) Vuueepcanvnvie noznasamenvHovle Oelicmsus obecneuusarom —Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECco8 00yYalouuxca (oceoenue Memooo8 NOZHAHUA OKPYICAIOue20 Mupd;

npUMeHenue 102UYeCKUX, UCCIe008amenbCKux onepayull, ymenuti pabomams ¢ ungopmayueli).

ba3oBble Jornyeckue aeiicTBUS:

® BBIIBISITh W XapaKTEePU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATHH, OTHOUIEHUH MEXAy MOHATUAMH; (OPMYJIHUPOBaTh ONPEAETCHUS MOHATUMH;
yCTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMK, OCHOBAHHS UIsi O00OOIICHUS U
CpaBHEHUs, KpUTEPUH MPOBOJAMMOTO aHAIN3a,

® BOCIpUHUMATh, (OPMYJIUPOBATH W MPEOOPA30BBIBATH CYKIACHHS: YTBEPAHUTCIbHBIC U
OTpI/IHaTeJIBHBIC, CAUMHHNYHBIC, YaCTHBIC U O6HII/IC; yCJ'IOBHBIC;

® BBHIABJITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEUYMss B (akTax,
JaHHBIX, Ha6JHOI[eHI/I$IX )51 yTBep)KI[eHI/ISIX; HpC,[[JIaFaTB KpI/ITepI/II/I IJIs1  BBIABIICHUA
3aKOHOMEPHOCTEH U MPOTHUBOPEUHNH;

e JleNlaTh BBIBOABI C WCIIOJNB30BAHWEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKACHHUU (NIPSAMBIE W OT MPOTHUBHOTO),
MPOBOJIUTH CaMOCTOSITEIbHO HECJIOKHBIE — JIOKA3aTelbCTBA MaTeMaTHYeCKHX (PaKkToB,
BBICTpanBaTh apryMEHTAIMIO, MPUBOAWTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CrOCO0 pelleHnus yueOHoU 3a1aun (CpaBHUBATH HECKOJILKO BAPUAHTOB PEIICHUS,

BEIOMpaTh HanOoJIee MOAXOISAIINNA ¢ Y4ETOM CaMOCTOSITEITLHO BBIZICIEHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarebLCKUe AeliCTBHA:
®  JICIIOJIB30BAaTh BOIPOCHI KaK MCCIIEOBATENLCKUN MHCTPYMEHT IMO3HAHUS; (HOPMYIHPOBATH

BOIIPOCHI, (bHKCI/Ip}/IOH_II/Ie IpOTUBOPCUHC, np06neMy, CaMOCTOATCJIIbHO YCTaHABJIMBATb



HUCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIOTE3y, apryMEHTHPOBATh CBOIO IMO3HUIIMIO, MHCHHE;
INpoBOAWTL IO CaMOCTOATCIBbHO COCTABJICHHOMY ILIAHY HCCHOX(HLIﬁ OKCIICPUMCEHT,
HEOOJIBIIIOE HCCIISOBAaHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy CO00ii;

CaMOCTOSTEIILHO (POPMYJTUPOBATh OOOOIICHHS M BBIBOABI IO pPE3yJibTaTaM MPOBEAEHHOTO
Ha6J1IOI[eHI/Iﬂ, HUCCIICA0BaHUA, OUCHUBATb JOCTOBECPHOCTD IIOJTYUYCHHBIX PE3YJIbTATOB, BBIBOAOB
1 0000IIEHHI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUIaTh MPEIOI0KEHHUS O €ro

Pa3BUTUHN B HOBBLIX YCJIOBHUAX.

Pabora ¢ unpopmanmeii:

BBISBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OpPMAIMU, JAHHBIX, HEOOXOIMWMBIX MIJIsi
pelieHus 3a1auu;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATU3HPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUAOB U (DOPM MpeICTaBICHUS;

BbIOMpaTh (GopMy MpeacTaBleHHs WHPOPMAUUM W HUIIOCTPHPOBATH peIlacMble 3a1adu
CcXeMaMH, AuarpaMMaMu, HHOU TpaduKoil 1 MX KOMOMHALIUSMU,

OLIEHMBATh HAI&KHOCTh HMH(MOPMAIMM MO KPUTEPUSAM, MPEUIOKEHHBIM YUYUTEIeM WIH

c(hopMyITUPOBaHHBIM CAMOCTOSITENIBHO.

2) VnusepcanvHvle KOMMYHUKAMuUGHble Oelicmausi 00ecnedusarom copmupo8anHocmy COYUAIbHbIX

HABbLIKO6 06)/'{61}01/1/;1/!)60}1.

Oo0nrenue:

BOCIIpMHUMATh U (HOpPMYyIHpPOBATH CYXICHHS B COOTBETCTBHU C YCJIOBUSIMH U LEISIMU
00IIeHus; ICHO, TOYHO, TPAMOTHO BBIPAXaThb CBOIO TOYKY 3PEHUS B YCTHBIX M INMCbMEHHBIX
TEKCTaX, JaBaTb IOSICHEHUS 10 XOAY pEIIeHHs 3aJaud, KOMMEHTHPOBAThH I0JIyYEHHBIH
pe3yJIbTart;

B XOJle OOCYKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, MPOOIEMBI,
pelaeMoil 3a1a41, BbICKa3bIBaTh UJCH, HALIEJICHHBIE HA IOMCK PEILEHMs; CONOCTABIATh CBOU
CYXJIEHUsI C CY/KICHUSAMU JPYTrUX Y4aCTHUKOB JAMAI0ra, OOHapyKUBaTh PA3JINYKE U CXOJCTBO
NO3ULIMIT; B KOPPEKTHOH popme hopMyInpoBaTh pa3HOIIacHs, CBOU BO3PAKEHUS;
IPEJICTABIATh PE3yNbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTA, MCCIEAOBAaHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad TNPE3eHTALUH U

0COOEHHOCTEH ayIuTOpHUH.

CoTpyannyecTBo:

NOHUMATh ¥ HCHOJb30BaTh MPEHMYIIECTBa KOMAaHAHOM W WMHIAMBHIyalbHOH pabOTHI mpu

peuICHNH y‘lC6HI>IX MAaTCMAaTUYCCKUX 3ajJia4y;, MPUHUMATh LECIIb COBMECTHOM JCATCIBHOCTH,



IUIAHUPOBATh  OPraHM3aLMI0  COBMECTHOM  paboOThl, pacmpenensTb BHABI  paboT,
JIOTOBApUBATHCsI, 00CYXIaTh MPOIECC U Pe3ynbTaT paboThl; 000011aTh MHEHHUS HECKOJbKUX
JIIOACH;

® y4YacTBOBaTh B IPyNNOBbIX (hopmax paboThl (0OCyXkaeHus, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI U AP.); BBIIOJHATH CBOIO YacTh pabOThI M KOOPAUHUPOBATH CBOM JICHCTBUS C APYTHUMU
YJIeHaMU KOMAaH/Ibl; OLIEHUBATh KA4€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPUSM,

chOpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSL.

3) Yuueepcanvuvie pecynamuesnsie oelicmaus obecneuugarom opmuposanue CMblC108b1X YCMAHOB0K

U HCUSHEHHBLIX HABLIKOB TUYHOCU.

Camoopranu3anmsi:
® CaMOCTOSITEIbHO COCTABIATH IUIAH, AJITOPUTM PELIEHUs 3aJaud (MM €ro 4acTh), BEIOMPATh
CIocO0 pemeHuss ¢ y4ETOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOJKHOCTEH,

apryMeHTHPOBaTh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4éTOM HOBON MH(OpMAIHH.

CaMOKOHTPOJIb:

e BIAJETh CIOCOOAMU CAMONPOBEPKH, CAaMOKOHTPOJISL Ipoliecca M pe3ysbraTa pelleHUs
MaTeMaTHYECKOW 3a/1a4H;

® TpeABHICTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPHU pEIICHUH 33/a4Hd, BHOCHTH
KOPPEKTHUBBI B JACATCIbHOCTH HAa OCHOBE HOBBIX O6CTO$IT€J'II)CTB, HaﬁHeHHBIX OIHI/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

o OLICHMBATb COOTBCTCTBUC pPE3yJibTaTa ACATCIbHOCTHU MOCTaBJIEHHOH nejm u yCJIOBHAM,
OOBSICHATh TPUYUHBI JTOCTM)KEHUS WM HEJOCTIKCHHUS IIeTH, HaXOIUTh OIIMOKY, JaBaTb

OLIEHKY ITPUOOPETEHHOMY OTIBITY.

I[MPEAMETHBIE PE3YJIbTATbBI

IIpenmetnsle pe3ynbTaThl OcBoeHHUs llpumepHoii pabodell mporpaMMel 0 MaTeMaTHKE
NPEJCTaBICHbl MO TojaM OOyuYeHHUs B CIEAYIOLIUX pas3fefiax MPOrpaMMbl B paMKax OTAEIbHBIX
KypcoB: B 5—6 kmaccax — Kypca «Maremaruka», B 7—9 kimaccax — KypcoB «Anrebpay,
«I"eometpust», «BeposITHOCTb M CTATUCTUKAY.

Pa3ButHe noruueckux npeacTaBIeHUN U HABBIKOB JIOTHUECKOTO MBIIIUIEHHSI OCYILECTBIIAETCS
Ha TPOTSDKEHWM BCEX JIeT OOydeHHs B OCHOBHOW IIKOJIE B paMKaxX BCEX HA3BaHHBIX KYypCOB.
[Ipennonaraercs, YTO BBITYCKHUK OCHOBHOM HIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHUS M OTPHULIAHUS
BBICKA3bIBAaHUM, pAaclO3HaBaTb HCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, NPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, OBIA/EET TMOHATHUAMH: OIpeJesieHHe, aKCHOMa, TeopeMma, I0Ka3aTelbCTBO — U

HAaYYHUTCA UCIIOJIB30BATDH UX IPU BBIIIOJIHCHHUU yqe6Hbe )51 BHCy‘IC6HBIX 3aaad.



OcBoenne ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS JTOIKHO

o0ecrnevynBaTh JOCTHKEHHUE CIEAYIOIUX MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:
7 kJ1acc
YQucaa u évluucienus

e BpImonHATH, coyeTas YCTHbIE W NHCbMEHHbIE MpHUEMBI, apupMeTHdecKue JACHCTBHA C
palroOHaIbHBIMH YHCIAMHU.

e Haxoauth 3HAa4YCHUS] YUCIIOBBIX BBIPAKCHUH; MPUMEHSATh Pa3HOOOpa3HBIE CIIOCOOBI M MPUEMBI
BBIYUCIICHHUS 3HAYEHHWI JPOOHBIX BBIPAXKCHUH, COACpIKAIIMX OOBIKHOBEHHBIC W JCCATUYHBIC
IpooH.

e [lepexomuTs OT OHON (POPMBI 3aIMCH YUCEIT K APYroH (MpeoOpa3oBhIBAThH AECITHYHYIO IPOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECSTUYHYIO, B YaCTHOCTH B OCCKOHCUHYIO JECATHYHYIO
IpoOB).

e (CpaBHHUBaTh U YIOPSJI0YMBAThH PAIIHOHAIBHBIC YHCIIA.

e  OkpymATh yncia.

e BpIImOMHATh MPUKHIKY W OIECHKY pe3yJibTaTa BBIYUCICHHW, OICHKY 3HAUCHHWH YHCIIOBBIX
BBIPaYKCHHII.

e  BBINOMHATH JEHCTBUS CO CTENICHSIMHU C HATYPaJIbHBIMH MOKA3aTEIISIMH.

e [IpuMeEHATH MPU3HAKY JICITUMOCTH, PA3JIOKEHHE HA MHOXKHUTEIH HATYPAIbHBIX YUCEIL.

e Pemarh NPaKTHKO-OPHUEHTHPOBAaHHBIC 3aJayM, CBsA3aHHbIE C OTHOIICHHEM  BEJIHYMH,
NPONOPLUHOHANIBHOCTHIO BEJTMUUH, MPOLEHTAMHU; HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHHS 3a/1a4

C y4€TOM OrpaHUYEHHIA, CBSI3aHHBIX CO CBOMCTBAMHU PACCMAaTPHBAEMBIX OOBEKTOB.
Anzedpauueckue gvlparcenus

e lcnonp3oBaTh anreOpandeckyrd TEPMHMHOJOTHIO U CHMBOJIMKY, NPUMEHATH €€ B Iporecce
OCBOEHUSI y4eOHOTro MaTepHania.

e Haxoauth 3HaueHus1 OyKBEHHBIX BBIPAKEHUN NPH 3a/1aHHBIX 3HAYCHUSAX NIEPEMEHHBIX.

e BpmmonHATh NpeoOpa3oBaHUs ILEJIOr0 BBIPAKEHHS B MHOTOWIEH IPHUBEICHHEM MOJOOHBIX
CJIaraeMbIX, PaCKpBITUEM CKOOOK.

e BbINOIHATH YMHOXXCHHE OJHOYICHA HA MHOIOYICH U MHOIOYJIEHAa HAa MHOIOYIEH, IPUMEHATH
(dbopMyIbI KBaipaTa CyMMBI M KBaJIpaTa pa3HOCTH.

e OcyIecTBIIATh Pa3l0KEHUE MHOIOYJICHOB Ha MHOXKHUTENIM C IOMOIIbIO BBIHECEHUS 33 CKOOKU
OOIIEro MHOXKHUTENS, TPYNIHMPOBKH CIAraeMblX, MPHUMEHEHHS (GOPMYJ COKPALIEHHOTO
YMHOXKCHHS.

e [lpumenars mpeoOpa3oBaHUsI MHOTOYICHOB JJISi PEIICHHS pa3IMYHBIX 3a/a4 U3 MaTeMaTHKH,

CMCIKHBIX MPEAMETOB, U3 peaHBHOﬁ IMPAKTUKU.



e lcnonab30BaTh CBOWMCTBA CTEICHEH C HaTypaJIbHbIMH IIOKa3aTCIIsIMH  JIA HpeO6p3.30BaHI/ISI

BBIPaYKCHHII.
Ypasnuenus u nepasencmea

e Pemarh JMHEHHBIE YPABHEHUSI C OJJHOM IEPEMEHHOM, IPUMEHSIA IPABUIIA IEPEX0A OT HCXOAHOTO
YpaBHEHUS K paBHOCWILHOMY eMy. [IpoBepsiTh, sIBJSETCS U YUCIO KOPHEM YpaBHEHHUSI.

e [Ipumensars rpaduyeckue METOABI PU PEUICHUH JTMHEUHBIX YPAaBHEHUHM U UX CUCTEM.

e [loxOGupare mpuMepsl Map 4YHUCEN, SIBIAIOIIMXCS PEHICHUEM JMHEHMHOTO ypaBHEHHS C JABYMS
NEPEMEHHBIMH.

e Crpouth B KOOPJUHATHOMN TUIOCKOCTH TpaUK JMHEHHOTO ypaBHEHHs C IBYMs MEPEMEHHBIMH;
HOJB3YACh TPa(GUKOM, IPUBOANUTH IPUMEPHI PEIICHUS YPaBHEHHUSI.

e PemaTh CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH, B TOM YHUCIIE TpauIecKH.

e CocTaBisITh M peuIaTh JIMHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX YPAaBHEHUH MO YCJIOBHIO

3aa4u, THTCPHIPETUPOBATL B COOTBETCTBHUU C KOHTCKCTOM 3a/iavu HOHy‘ICHHLIﬁ pe3yJbTart.
Koopounamut u cpagpuxu. @ynxyuu

e U3oOpaxaTh Ha KOOPAMHATHOW TPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPIWHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl; 3aIIMCHIBATh YHCIOBbIE IPOMEKYTKH Ha aIreOpandeckoM s3bIKeE.

e OrmeyaTh B KOOPJMHATHON IJIOCKOCTH TOYKU IO 33JaHHBIM KOOpAMHATaM; CTPOUTH Ipaduku
nuHenHbIX QyHKimi. CTpouts rpaduk GyHkwy y = |x|.

e OmnucelBaTh ¢ NOMOLIbIO (PYHKIMH HM3BECTHBIE 3aBHCHUMOCTH MEXIy BEJIWYMHAMH: CKOPOCTH,
BpEMsl, pACCTOSIHUE; LI€HA, KOJIMUYECTBO, CTOUMOCTb; IPOU3BOJUTEIBHOCTD, BpEMsl, 00bEM pabOTBHI.

e Haxoauts 3HaueHue (PyHKIMU 10 3HAUEHHIO €€ apryMeHTa.

e Jlonumare rpaduueckuil crmocod mNpeacTaBleHHs M aHanu3a HHGOpPMAlWU; U3BJIEKaTb U

UHTEPIIPETUPOBATH HHPOPMAITUIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB M 3aBUCHMOCTCH.
8 kiace
Yucna u éviyucienus

e lcnonp30BaTh HAYAJIBHBIE IPEICTABICHHS O MHOXKECTBE ACHCTBUTENBHBIX YHCEN JUISl CPAaBHEHMSI,
OKpYIJICHUSI U BBIYMCIICHHUH; M300paXkaTh JEHCTBUTENbHBIC YKMCIa TOYKAMH Ha KOOPIMHATHOM
IPSIMOM.

e [lpumeHATh NOHATHE apU(PMETHUECKOro KBAaJPAaTHOIO KOPHS; HAXOJAUTb KBAJApaTHbIE KOPHH,
UCTIONIB3YSl TIPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIMONHATH IPeoOpa3oBaHUsl BBIPAKEHUII,
COJeprKalIUX KBAIPATHBIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEN.

e lcnonp3oBaTh 3anmucy OOJBIINX U MaJbIX YHCET C MOMOIIBIO AECATHUHBIX ApOOeH U cTeneHen

yucia 10.



Anzedpauueckue gvlparceHus

e [IpuMeHATH MOHATHE CTETICHH C IIETBIM MMOKa3aTeJIeM, BBIIOIHATH PeoOpa30BaHMs BBIPAKEHHH,
COJIEPrKALIMX CTEIECHHU C LIEJIbIM [T0OKA3aTENIEM.

e BrINomHATH TOXAECTBEHHBIE MPEOOPa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUM HAa OCHOBE IMpaBUII
JEHCTBUI HAJl MHOTOWICHAMH U alre0pandecKuMH JpOoOsIMH.

e PacknaaplBaTh KBaJpaTHBINA TPEXUWIEH HA MHOXKHUTEIIU.

e [lpumenars npeoOpa3oBaHMs BBIPRKECHUN ISl PELICHHS PA3IUYHBIX 3a7ad M3 MaTEeMaTHKH,

CMEXHBIX [TPEIMETOB, U3 PEAILHOU MTPAKTHKHU.
Ypaenenus u nepasencmea

e Pemarh JIMHEWHbIE, KBaPAaTHBIE YPABHEHHS M PAlMOHAIbHBIE YPABHEHUs, CBOAAIIMECA K HHM,
CUCTEMBI IBYX YPaBHEHHUH C IByMs [IEPEMEHHBIMHU.

e [IpoBoauTh mpoOCTEHINNE HCCIECIOBAHMS YpPaBHEHU M CHCTEM YPaBHEHUH, B TOM YHCIE C
IpUMEHEHUEeM rpauuecKux MpecTaBieHni (ycTaHaBIUBaTh, UMEET JIM YPaBHEHHUE WK cHCTEMa
YPaBHEHUH PEIICHUs, €CJIM UMEET, TO CKOJIBKO, U TIp.).

e [lepexonuTh OT ci0BecHON (OPMYIHPOBKU 3a7a4yM K €€ anreOpanyeckoil MOJIEIU C IMOMOIIbIO
COCTaBJICHMSI ypPaBHEHHUsS WIM CHCTEMbl YpPaBHEHHH, HHTEPIPETUPOBAaTbH B COOTBETCTBHU C
KOHTEKCTOM 3aJla4y IIOJIyUYEHHBIH PEe3ysIbTar.

e [IpuMeHATH CBONCTBAa 4YMCIOBBIX HEPABEHCTB JJI1 CPaBHEHMs, OLEHKHU; pPELIaTh JIMHEHHBIE
HEpPaBEHCTBA C OJHOI MEpeMEHHOM M MX CHUCTEMBl; JaBaTh TI'pPa(UUECKyl WILIIOCTPAIUIO

MHOJKECTBA PELICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.
Dynuxyuu

e [loHMMaTh W HWCMOJIB30BaTh (DYHKIMOHAIBHBIC MOHATUS M SI3bIK (TEPMHUHBI, CUMBOJIHYECCKHE
0003HauCHHs1); ONPEACNATh 3HaUeHHEe (DYHKIMH [0 3HAYCHUIO apryMEHTa; ONpPE/IeIisTh CBOMCTRA
byskmn 1o e€ rpaduky.

K

e Crpouts rpaduKu JIEMEHTAPHBIX PYHKINN BUAA Y = Y= X2,y =x3,y =+/x, y = |x|; onuceBats

CBOMCTBA YUCIIOBOM (DYHKIUH 110 €€ rpaduky.
9 kaacc
Yucna u éviuucnenusn

e (CpaBHUBATh M YHOPSA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIC YHCIA.

e BpmonHATe apudMeTHUeCKHe ACUCTBHS C palMOHAJIBHBIMH YHCIAMH, COYeTas YCTHBIE W
IICEMEHHBIE IIPUEMBI, BBIIOJIHATE BEIYUCIICHHS C APPALMOHAIBHBIMY YHCIIAMHU.

e HaxoauTe 3HAa4YEHUsA CTENEHEHW C LEIbIMU IIOKA3aTelsIMH M KOPHEW; BBIYUCIATH 3HAYCHHUSA

YHCJIOBBIX BBIpa)KeHPIfI.



o OprrJ’ISITI: ILCﬁCTBHTCHBHBIe YuCjia, BBIMOJIHATH IIPHUKHUIAKY PpE3yjibTaTa BBIHHCHCHHﬁ, OLICHKY

YHCJIOBBIX BLIpa)KeHI/Iﬁ.
Ypaenenuﬂ u Hepaeencmea

e Pemarb JMHEHbIE W KBaJpaTHbIE YPaBHEHUs, YPAaBHEHHs, CBOJSILMECS K HUM, NpOCTeHIlIne
JIPpOOHO-palMOHATBHBIC YPaBHEHUS.

° Pemate cucreMsl ABYX JIMHEWHBIX ypaBHCHI/Iﬁ C ABYMA INCPEMCHHBIMHM H CHUCTEMBI [IBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJIAETCS JTMHEHHBIM.

e PemaTh TEKCTOBBIE 33/1a4H ANTreOpandecKiM CIIoCOOOM C IOMOIIBIO COCTABJICHUS YPaBHEHHS WIIN
CUCTEMBI IBYX YPaBHEHHUH C IByMs IEPEMEHHBIMHU.

e [IpoBoauTh TPOCTEHIINE HUCCIEAOBAHHUS YPAaBHEHUHM M CUCTEM YpAaBHEHHM, B TOM 4YHCIE C
INpUMEHEHHEeM rpauuecKux MpeacTaBieHni (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WU cHCTEMa
YpaBHEHUH pELIeHUs, ECIIU UMEET, TO CKOJIBbKO, U TIp.).

e Pemarp nuHeliHbIC HEpAaBEHCTBA, KBAIpaTHBIE HEPABEHCTBA; M300paXKaTh PeIlIeHNEe HEPABEHCTB HA
YHUCIIOBOM MPSIMOM, 3aIIUCBIBATH PELIEHUE C TOMOIIBIO CHMBOJIOB.

e Pemarb cucTembl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIME KBaJpaTHOE
HEPAaBEHCTBO; M300pakaTh PELICHHE CHUCTEMbl HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3allUCHIBATH
pelieHue ¢ MOMOIIbI0 CUMBOJIOB.

e lcnonp30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 33]a4.
Dynxkuuu

e PacnosHaBath (pyHKUMH H3y4CHHBIX BUIOB. [lOKa3piBaTh CXEMATHUYECKH DACIOJIOKCHHE Ha
. o - — _k 3=
KOOPJMHATHOM TUTOCKOCTH rpadukoB GyHkiuid Buga: Y = kX, y =kx + b,y = L YEXLY = |x],

y = ax? + bx + ¢, y = v/x, B 3aBUCHMOCTH OT 3HaueHHil KO3(h(PUIMEHTOB; OMUCHIBATH CBOHCTBA
(bYHKIHA.

e Crpouth 1 M300pakaTh CXeMaTHYECKH Tpa(UKH KBaJAPATUYHBIX (DYHKIIMH, OMUCHIBATH CBOWCTBA
KBaIpaTUYHBIX QYHKIHI 110 UX IrpaduKam.

e PacnosHaBaTh KBaJpaTHUHYIO QYHKIHIO 10 (opmysie, NPUBOAUTH MPUMEPbl KBAIPATHYHBIX

GbyHKIUI U3 peanbHOH KU3HH, PU3UKU, TEOMETPHUH.
Apugpmemuueckan u 2eomempuueckan npozpeccuu

e Pacno3HaBaTh apupMETHIECKYIO M TEOMETPUUYECKYIO TPOrPECCHH ITPH PA3HBIX CIIOCO0axX 3aJaHMUS.
e BpIMOMHATH BBIYHCICHHS C HCHOJb30BaHHEM (OpMyn N-ro uieHa apuMeTHUeCKOW u
reOMETPUUECKON IPOrPeCCHil, CyMMBbI IIEPBBIX N UJIECHOB.

o I/1306pa>1<aTL YJICHBI IOCJICA0BATCIBbHOCTH TOYKaMHM Ha KOOp,Z[HH&THOfI IIIIOCKOCTH.



e Pemath 3aJa4yu, CBA3aHHBIC C YHMCJIOBBIMHU IIOCICOOBATCIBHOCTAMHKU, B TOM YHMCIC 3aJadyu H3

peabHOM JKU3HU (C HCITIOIB30BAHUEM KAIIBKYISATOPA, IU(PPOBBIX TEXHOIOTHIA).

MeToau4yeckue 0COOEHHOCTH U MeTOAUYECKHIl anmapaT Kypca
«MartemaTuka. Ajareopa.» 7-9 kiaccel

CranzmapT HaleJMBaeT Ha MAOCTHKCHME YYalIMMHUCS JIMYHOCTHBIX, METalpeAMETHBIX U
MPEeIMETHBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM 0Opa3oBaTeIBHON MporpaMMmbl. MeTOoaMdecKuit
anmapar y4eOHBIX ITOCOOMI CTPOWTCS TakKuM 00pa3oM, YTOObI OOECTIEYUTh JOCTHIKEHHUE ITHX
pEe3yJIbTaTOB.

K MeTronmnyeckum 0coOOEHHOCTSM y4eOHBIX TOCOOMI OTHOCSTCS:

* MOTHBHPOBAHHOE M JIOCTYITHOE M3JIOKEHHE TEOPETHYECKHX CBEACHUi, (popMupoBaHue
HNOHATHH Ha coJepKaTeIbHOI OCHOBE, IMIMPOKOE HCIOJIb30BAaHUE HAIVIAAHOCTH, ONOpa Ha 3/paBbli
CMBICJI, TIOBBIICHHE POJM HUHTYHIUH U BOOOpaK€HHS KaK OCHOBBI Ui (HOpMUpOBaHHUS
MaTEeMaTHYECKOTO MBIIIICHUSI 1 HHTEIUIEKTYaJIbHbIX CLIOCOOHOCTEH;

* CO3/]aHHE IIMPOKOro Kpyra MaTeMaTHUeCKUX IPEJCTaBICHUH, JeKalIUX B OCHOBE 0OLIeH
KYJIBTYPBI YEJIOBEKa;

e oOpraHmzamus pa3HOoOOpa3HON MPaKTUYECKOW NEeATENIbHOCTH, CIOCOOCTBYIOIIEH Kak
(GopMHpOBaHUIO yMEHHH, Tak U 3(P(PEKTUBHOMY YMCTBEHHOMY pa3BUTHIO, a TaKXKe CIIOCOOHOCTH
NPUMEHSTH NOJTYYCHHBIC 3HAHUS B )KU3HEHHBIX CUTYAIUsX;

* CTPYKTYpUpPOBAHHME COJAEP)KaHMs Kypca IO CIHpald, YTO II03BOJISET BO3BpALIAThCA K
U3y4YeHHOMY MaTepually Ha HOBOM YpPOBHE, BKJIIOYATh 3HAHUsS B HOBbIE CBS3H, (pOpMUPOBATH HX B
CUCTEME;

* JINYHOCTHO OPHEHTHPOBAHHBIN CTHJIb W3JI0XKEHUS, IPUBJICYCHUE COBPEMEHHBIX CIOXKETOB,
OJU3KUX KU3HEHHOMY ONBITY y4allluXCsl, B TEOPUH U 33J]aUHOM MaTepHaie, u4To SBJSIETCS CPEACTBOM
CO3J1aHMsI TPOAYKTHBHON MOTHBALIMH K 3aHATUSIM MaTEeMaTHKO;

* peanm3anysl TEXHOJOTMH YPOBHEBOH IuddepeHnnanuy, MO3BOJSIOMEH A KaxIoro
ydaIerocsi 100UThCs ONTUMAIIBHBIX PE3YJIbTATOB B YCBOCHUH Kypca.

Bcé comepkanue ydeOHBIX MOCOOMI pa30MTO Ha TJaBbl, KaKAas TIJaBa OTKPHIBACTCS
HEOOJIBIINM BCTYIUIEHHEM, KOTOPOE BBOJAUT YYaIIETocs B KPyI' pacCMaTpUBaeMbIX Ipo0ieM, co3aaét
OTpeNIeNIEHHYI0 MOTHBALUIO. [ J1aBbl MOAPA3AEISIOTCS Ha MYHKTBI, KaXKAbIH M3 KOTOPBIX BKIIIOYAET
OOBSICHATENILHBIN TEKCT U YIIPAKHEHHUS.

OOBSACHUTENBHBIN TEKCT MyHKTa Pa30WT Ha CMBICIOBBIE (DparMeHTHI, 3aBEPIIAIOIIHECS
BOMPOCAMH ¥ 3aJIaHUSIMHU JJIs1 yYaIUuXcsl, KOTOPhIE MO3BOJISIOT MPOBEPHUTH, OHATO JIM MIPOYUTAHHOE,
aKIEHTHPOBAaTh BHUMAaHUE Ha TiaBHOM. VX 3a1a4a — opranu3oBath paboTy ydamerocst ¢ y4eOHbIM
TEKCTOM (MOWUCK HMH(pOpMAIMKU B TEKCTe, Nepe(opMyIHpOBKa, BOCIPOU3BEACHUE YTBEPKIACHUM,

MIPUBEJICHUE CBOUX ITPUMEPOB H JIP.).



MeToaudeckuii anmapar y4eOHBIX TOCOOHMA OPHEHTUPOBAH Ha (DOPMHUPOBAHHE Y yUAIHXCS
CIIOCOOHOCTH K OCO3HAHHOMY BBIOOPY YPOBHS OBJIaJICHUS MAaTepUaIOM, MHAUBHIYaIbHOU TPACKTOPUHU
yueOHOM 1eATeNIbHOCTH. DTOMY CIIOCOOCTBYET BbIJICIEHUE B CUCTEME yIIpayKHEHUH rpymil A (6a30BbIi
ypoBenb) u b (6onee Bricokue ypoBHH). JlMana3oH CI0XHOCTU 33JaHUI IIUPOK M JOCTATOYEH JUIS
paboThl ¢ ydYallUMHCS, WMCIOIIUMH pa3Hble YPOBHH IOATOTOBKH. B KOHIE KaXIOW TJIaBbl
GopMynUpYIOTCSI  TUITaHUpYEeMbIe  pe3yJbTaThl OOydYeHHs, NPUBOIATCS 0Opas3mbl  3aJaHMH,
XapaKTEePU3YIOIIUX 0053aTeNIbHBIN YPOBEHb YCBOCHHS; YUalIeCs HALIEJIUBAIOTCS HA OCO3HAHUE TOTO,
4TO eI, KpoMe OTMEUEHHOT0, OHH CITIOCOOHBI C/IETATh.

Psin 3amanmii cHAOXKEH «yKazaTeasiMu», KOTOPBIC BBIICISIOT B CHCTEME YIIPaKHEHUH CKBO3HBIE
pyOpukn. TeM caMbIM aKIEHTHPYETCS ONPEASIEHHBIA BHJI YIeOHOH ACATEIBHOCTH. DTO TO3BOJISET
YUEHHKY CTaTh aKTUBHBIM CYObEKTOM YUYCHHUS B IJIAHE OCBOCHUS YHUBEPCAIbHBIX YUCOHBIX ICHCTBUH.
Tak, 3amanus, cHaOxEHHbIE ykazaremsiMu «PabGoraem ¢ cumBoiamm», «J/leficTByeM Mo MpaBUiLy»,
BBITIOJTHSIFOTCS Ha 3Tarle BBEICHUS HOBBIX 3JIEMEHTOB MaTEMaTHUECKOTO SI3bIKa, 3aKPEIJICHUS HOBOTO
anroputMa. Yepes 3a1anus pyOpuku «BepHo mim HeBEepHOY ydaluecs ejieHanpaBIeHHO 00yJaroTcs
npuémMaM CaMOKOHTPOJISI U CAMOTIPOBEPKH MPH U3YYEHUH CaMbIX Pa3HBIX pasaenoB. Kpome Toro, onn
ydaTcsi paclo3HaBaTh BEPHBIC M HEBEPHBIC YTBEPIXKICHHUS, OMPOBEPraTh HEBEPHBIC YTBEPIKICHHUS C
MOMOIIBIO0 KOHTPIIPHMEPA.

Cucrema ymnpakHEHMH HaChIIEHA 3aJaHUSAMH, HAmpaBIeHHBIMH Ha (OPMHPOBaHHE
CIIOCOOHOCTH yYalllUXCsl K MHTEJUICKTYaJIbHON AesITeNbHOCTU. BhIfeneHsl crenuanbHble pyOpUKH
«Paccyxnaem», «Ananmuzupyem», «Mccnegyem», «MiieM 3aKOHOMEPHOCTEY U Jp. YUaliuecs B X0e
BBIMOJIHEHHS YIIPAXKHEHUH 00Yy4arOTCsl HEKOTOPBIM NpUEMaM J0Ka3aTeNbHBIX PACCYXKICHHUH, ydaTcs
IPOBOJUTH OOOCHOBAHUS CO CCBUIKOM Ha MpaBuiia, CBOWCTBA U MPU3HAKH.

B xypce anreOpsr 7—9 kiaccoB yueOHas 11eJ1b, KaK MPaBHIO, — PEHICHUE MaTeMaTHUECKOU
3agaun. DopMupoBaHHe yMEHUS CAMOCTOSTEIHHO HAMTH UICI0 PEILICHUS, CTUITAHUPOBATH XO/1 PEIICHHS
— cepbé3Has Meroanyeckas npodiema. UToObl MOMOYb ydalmeMmycsl IPUCTYNHUTh K PEIICHUI0, B
y4eOHBIX TOCOOMSIX P 3a/1a4 CHAOXKEH COBETaMH, yKa3aHUSAMH H MOJICKa3KaMU, KOTOPbIE TOMOTAIOT
YUEHHKY YBUJICTh UJICIO PEIICHUS M HAYaTh PEIICHHE.

UYepes pyOpuky «Pa3zbmpaeM crmoco0 pemeHus» ydalmuecs IMOJy4aloT BO3MOKHOCTH
MO3HAKOMHTHCSL C Wjeed HOBOro crocoda, pa3odpaTbcs B €€ NMPUMEHEHMH U BOCIOJIb30BATHCS B
pEIICHNH TOCIEAYIOMUX 3a1a4d. B yd4eOHbIX MOCOOHSIX TOCTOSIHHO MOAYEPKUBACTCS BO3MOXKHOCTH
JICHCTBOBATh TpPU PEIICHUHM 3aJa4 Pa3HBIMH CHOCO0AMH, NPUMEHSTh pas3IHuHble TPUEMBI H
QITOPUTMBI, TIPH STOM Y4YalleMycs NpPeAOCTaBISIETCS MPABO BHIOMPATh TOT CIIOCOO, KOTOPBIA €My
Oosee ymoOeH 1 TIOHSTEH.

B koHIIe KaXIOTO IMyHKTa IMOMENIeHA TPYIIa YIpakKHEHUH ISl IOBTOPEHUS, 0003HaYCHHAS
OykBoit II. Hamuume »oTol pyOpHKM TIOMOXKET YUYUTENIO IIEJICHANpPaBICHHO OPraHU30BaTh

COOTBETCTBYIOIIYIO paboTy.



Kaxxnas rmaBa 3aBepmaetcst pyOpukoit «Y3Haiite 6ombmiey. OHa BKIIOYaeT O0JIBIION 00hEM
MaTepHala, TECHO MPUMBIKAIOIIETO K U3y4aeMbIM TEMaM U MO3BOJISICT YIIyOUTh 3HAHUS y4YaIluXcs ,
MO3HAKOMHTD UX C HOBBIMH MaTeMAaTHYECKUMHU HESSIMH, C HOBBIMH BUJAMH 33J1a4.

3aKIFOYATEIBHBIA  CTPYKTYPHBIA 3JIEMEHT Kaxaod TiaBel — ¢parmeHT «YeMmy BB
HAYYMJIMCh», KOTOPBIH IO3BOJISIET YYEHHKY CAMOCTOSITEILHO MPOBEPUTH, JOCTHT JIM OH YPOBHS
00s13aTeTbHBIX TpeOOBaHMA, OOHAPYKUTH MPOOEIBI, 0CO3HATH CBOM BO3MOKHOCTH TIPH BBITTOJIHEHUH
Oojiee CIOXKHBIX 33JaHUN. YYallMicsd MOMKET MO XOAY H3y4YeHHUs Marepualia TJaBbl WM TMPU
MOJIBEJICHUH UTOTOB COOTHECTH CBOU YMEHHS C TPEOYEMBIMH U ITPH HEOOXOAMMOCTH CKOPPEKTUPOBATH
UX IPU TOATOTOBKE K KOHTPOJIIO.

C uenpl0 BOCHUTAHMSA KYyJIbTYpPhl pabOThl C KHUTOHM, OOy4YeHHs] TOUCKY HEO0OXOIUMOi

nHpOpMaIUK B KOHLIE y4eOHOTo nocoOus JaéTes MpeIMeTHbINA yKa3aTellb.

TEMATHUYECKOE IINTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHUE PEATTUYET OJUH U3 BO3MOXKHBIX MOJIXOJ0B K paCHpeIeIICHUIO
U3y4aeMoro MaTepuala o yueoOHO-MeTOIN4eCKOMY KOMIUIEKTY 110 ainredpe, He HOCUT
0053aTeTbHOrO XapakTepa U He UCKIII0YaeT BO3MOKHOCTEN MHOTO paclipesieeHus coiepkanus. B
NPUMEPHOM TEMAaTUYECKOM TUIAHUPOBAHUY Pa3Zeibl OCHOBHOTO COJIEPYKAHMUS 110 anredpe pa3ouThl
Ha T€Mbl B XPOHOJIOI'MU UX U3Y4YEHUS 110 COOTBETCTBYIOIUM Y4€OHBIM ITOCOOUSM.

OCOOEHHOCTHIO TPUMEPHOTO TEMATHYECKOTO TUIAHUPOBAHUS SIBIISIETCS TO, YTO B HEM
COJIEP’KUTCS ONMCAHUE BO3ZMOXKHBIX BUJIOB JIEATEIBHOCTH YYAIIMXCS B IPOLIECCE YCBOECHUS
COOTBETCTBYIOIIETO COJEP KAHUS, HAIIPABJICHHBIX HA IOCTUKEHUE ITOCTABJICHHBIX LieJel 00y4eHus.
DTO OPUEHTUPYET YUUTENSI HA YCHIICHHE A TEIbHOCTHOTO OAX0/1a B 00YUEHUH, Ha OPraHU3aIHIO
pa3Ho0Opa3HOil yueOHOM AesITeNbHOCTH, OTBEUYAIOIIEH COBPEMEHHBIM IICUXO0JIOTO-TIeIarOrNYeCKUM
BO33PEHUSM, HA HCIIOJIb30BAHNE COBPEMEHHBIX TEXHOJIOTHH.

Temaruueckoe miaHupoBanue Kypca «Maremaruka. AnreOpa» NpeacTaBIeHO B IBYX
BapuanTax. [lepBbIii BapraHT cocTaBleH U3 pacuéra 3 4acoB B HEAEIIO, YKa3aHHbBIX B [IpumepHoii
paboueii mporpamme (ue menee 102 1 B ron). IIpu pabote o BTopoMy BapHaHTy IPUMEPHOTO
TEMaTHUYECKOI0 IUIAHUPOBAHUS Ha U3YUEHHE alnreOpbl pEKOMEHIyeTCsS OTBOJUTH HE MEHee 4 4acoB B
Henento (136 4 B rox).

Bropoii BapuaHT NpUMEPHOTO TEMATHYECKOTO IUTAHUPOBAHHUS TPEHA3HAYEH JIJIs KJIACCOB,
HalleJICHHBIX Ha NOBBIIICHHBIM YPOBEHb MATEMaTUYECKOM MOArOTOBKH yualuxcs. B atom cityuae B
OCHOBHOE ITPOrPaMMHOE COJIEPKAHNE BKIIOUAIOTCS JOTIOJHUTEIBHBIE BOIIPOCHI, CIIOCOOCTBYIOIINE
Pa3sBUTHIO MAaTEMaTHYECKOTO KPYTro30pa, OCBOSHHIO 00J1ee IPOIBUHYTOI0 MaTeMaTHYECKOT0
anmnapara, MaTeMaTH4ecKux crnocoOHocTel. Paciupenue conepxanus MaTeMaTHYECKOrO
00pa30BaHMs B 3TOM ciy4ae Ja&T BO3MOKHOCTh CYILIECTBEHHO 000TaTHTh KPYT pelIaeMbIX

MAaTEMAaTHYCCKHUX 3aJa4.



TEMATHUYECKOE INTAHUPOBAHUE YVYEBHOI'O KYPCA (ITO 'OAAM OBYYEHM )

7 kaacc (He menee 102 v)

Ha3Banmue pa3nena Yucao
OcHoBHOE coaepxkaHue OcHoOBHBIE BU/BI 1eATEJIbHOCTH 00y4aIOIIHNXCS
(TeMbI) Kypca 4acoB
Yucna v BBIYUCICHMUS. 25 [TonsiTHe pannoHanbHOTO yKciaa. ApupmeTnyeckue CucreMaTH3MpPOBATh M 000ramiaTh 3HAHUA 00

PanmonanbsHbIe uyncia

JEUCTBUS C PALlMOHATIBHBIMU YHCIIAMHU.

CpaBHeHue, ynopsi04MBaHNEe PALIMOHAIBHBIX YHCEI.
CreneHs ¢ HaTypaJIbHBIM I10Ka3aTeIEM.

Penienne ocHOBHBIX 3a7ja4y Ha APOOH, IPOLIEHTHI U3
peaybHON NMPAKTUKH.

[IpusHaky AeIUMOCTH, pa3I0KEHUE HA MHOXKUTEIH
HaTypajbHbIX YUCEIL

Peanbhusble 3aBucumoctu. [Ipsimas u obpaTtHas

MPONOPIUOHAIBHOCTH

OOBIKHOBEHHBIX U JIECATUYHBIX IPOOSIX.
CpaBHHBATh M YNIOPSIA04YMBATH APOOH,

peoOpa3oBbIBast MPU HEOOXOAUMOCTH JECATHUHBIC

I[pO6I/I B OGBIKHOBCHHHe, OOBIKHOBEHHEIC B JCCATUYHBIC,

B YaCTHOCTH B OECKOHEUHYIO IECATHYHYIO APOOb.
IIpuMeHnsaTHL pasHo0Opa3HbIe CIIOCOOBI U PHEMBI
BbIYMCJIEHHUS 3HAYEHU T JPOOHBIX BHIPAKEHUI,
coJiepKaninx OOBIKHOBEHHBIE U AECITUYHBIE APOOH:
3aMEHATH MTPH HEOOXOJUMOCTH IECATUIHYIO APOOh
OOBIKHOBEHHON M OOBIKHOBEHHYIO JAECSITHYHOM,
MIPUBOUTH BRIpAKEHUE K PopMe, Hanbosee ynoOoHoi
JUTSL BBIYMCIIEHUH, TpeoOpa3oBbIBaTh IpOOHbBIE
BBIPQ)KEHUS] HA YMHOKEHUE U JIETICHUE JECATUYHBIX
Ipo0Oei K IEHCTBUAM C LIETBIMU YHACITaAMH.
IIpuBoauTH YK CI0BbIE N OYKBEHHbIE IPUMEPBI

CTCIICHU C HAaTypPaJIbHBIM IIOKA3aTCJICM, 00BACHAS




3HAYEHHs] OCHOBAHUSA CTEIICHU U TIOKa3aTelisl CTeTEHH,
HaXOJUTh 3HAUCHHMS CTereHe Buaa " (& — moboe
panroHaIbHOE YUCIIO0, N — HATYpaJIbHOE YUCIIO).
IMonnMaTh cMBICI 3aTTUCH OOJBIIMX YHUCET C TOMOIIBIO
JECSITUYHBIX Apo0Oeii u creneneit yucna 10, npuMeHATH
UX B PEAIbHBIX CUTYaIUsIX.

IpuMeHATH IPU3HAKY IETUMOCTH, pPa3IOKEHHE Ha
MHOYHTEJIH HATYPaJIbHBIX YUCEIL.

PemaTh 3a1a4u Ha 4acTH, MPOLIEHTHI, TPOMOPIINH, HA
HaX0XJIeHUe ApoOu (TPOLIEHTa) OT BETMYUHBI U
BEJIMYMHBI 110 €€ ApoOu (TIporieHTy), ApoOu (MpoIIeHTa),
KOTOPBII COCTABIISICT OHA BETUYHUHA OT APYTOM.
I[IpuBoauTh, pa3doupaTh, OLEHUBATH PA3THYHBIC
pelIeHH s, 3aIMCH PEHICHUI TEeKCTOBBIX 3a/1a4.
Pacno3naBaTh U 00bACHATH, ONIUPASICh HA
onpezeNeHus], MPsIMO MPOMOPLUUOHATILHBIE U 00PATHO
MIPONOPIUOHATBHBIE 3aBUCUMOCTH MEX]Ty BETUUUHAMU;
NPUBOJAUTH MPUMEPBI dTHX 3aBUCUMOCTEH U3
peaylbHOTO MHpa, U3 JIPYTUX Y4eOHBIX IPEIMETOB.
PemaTh npakTHKO-OPUEHTUPOBAHHBIE 33/1a4U HA JPOOH,
MIPOIEHTHI, IPSMYIO i 00paTHYIO MPOMOPIIMOHATIBHOCTH,

MPONOPLUHU




AnrebGpanyeckue 27 Bbyksennsie Boipaskenusi. [lepemennsie. Jlomyctumbie | OBJaaeTh anreOpanyeckoil TEPMUHOIOTHEN U
BBIP)KEHUS 3HAYEHUS epeMeHHBIX. DOPMYIIBI. CHUMBOJIMKOH, IPUMEHSATH €€ B IIPOIIECCe OCBOCHUS

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHHN, pACKPHITHE | YIeOHOTO MaTepHaa.

CKOOOK M MpUBEJEHHE MMO0OHBIX CIaracMbIX. Haxoautp 3HaueHust OyKBEHHBIX BBIPAXKCHUN TIpU
CBoJCTBa CTENEHU C HATypalbHBIM I1OKA3aTEIEM. 3aJJaHHBIX 3HAYEHHUAX OYKB; BBHITIOIHATH BBIYMCICHUS TI0
Muorouiensl. CroxeHne, BBIYUTaHUE, YMHOKEHHE dbopmynam.

MHOTOWIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOKEHHS. | BBINOJHATH peoOpa30BaHs LIEJIOTO BEIPAKCHUS B
Pa3noxxeHre MHOTOUJICHOB HA MHOKUTEIIH MHOTOYJICH MTPUBEICHUEM MOJOOHBIX CIaraeMbIX,
PacKpbITHEM CKOOOK.

BBINOJIHATH YMHO)KEHUE OJTHOWICHA HA MHOTOWICH U
MHOTO4JICHAa Ha MHOTOUWICH, MPUMEHSATb (POPMYIIbI
KBaJpaTa CyMMBbI U KBaJpaTa Pa3HOCTH.
OcyiecTBIATH Pa3I0KeHHE MHOTOYJICHOB Ha
MHOXKUTEJH MYTEM BbIHECEHHS 32 CKOOKHU 001Iero
MHOJKHUTEJIS, TPUMEHEHUST (OPMYIIbI Pa3HOCTH
KBaJpaToB, (POPMYJI COKPAIIEHHOTO YMHOXKEHHUSI.
I[pumensaTs npeoOpa3oBaHHe MHOTOYJICHOB IS
pCUICHMA PA3JIMYHbIX 3a1a4 U3 MaTEMATUKHU, CMCIKHBIX
NpPeMETOB, U3 PEANbHOW MPAKTUKH.

3HAKOMHUTHCA € HCTOpI/leﬁ Pa3BUTUA MATCMAaTUKHU

YpaBHeHHA 20 VYpaBHeHMe, paBuiia MpeoOpa30BaHUs yPABHEHUS, Pemarte MHENHHOE YpaBHEHHE C OHOU IIEPEMEHHON,
U HEPaBEHCTBA PaBHOCHIILHOCTb YPaBHEHUIA. MPUMEHAA IPAaBUJIA IIEPEX0a OT HCXOIAHOIO

YpaBHEHUS K PaBHOCWJIBHOMY €My 0oJiee IPOCTOro BUAA.




JIuHeitHOE ypaBHEHUE C OHOUN MEPEMEHHOM, pElICHUE
JINHEMHBIX YpaBHEHU. Penienne 3a1a4 ¢ TOMOIIbIO
YpaBHEHUH.

JluneliHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U €TI0
rpaduk.

Cucrema 1ByX JTMHEHHBIX YPAaBHEHUH C JBYMs
[IePEMEHHBIMHU.

Pemenue cuctem ypaBHEHUi crtocOOOM MOJICTAHOBKU

U cIOCOOOM CJIOKEHUS

IIpoBepsATh, ABIIAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YPaBHEHHS.

IMoxOupare NpuMepskI Nap 4Kce, SABISIOMUXCS
pELLEeHUEM JINHEHHOTO YPABHEHUS C IByMsI
HEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM IJIOCKOCTH Ipaduk
JIMHEVHOTO YpaBHEHMS C JByMsl IEPEMEHHBIMU;
HOJIB3YsICh Tpa)UKOM, NPUBOJAUTH NPUMeEPBI PEIICHUs
YPaBHEHUSI.

Haxoauth pemieHue CUCTEMBI IBYX JTMHEHHBIX
YPaBHEHUH C JBYMsI IEPEMEHHBIMH.

CocTaBJiITh H pelIaTh YPaBHEHHUE WIH CUCTEMY
YPaBHEHUH MO yCIOBHIO 337a41, HHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJTY4EHHBIN

pe3yibTar

Koopaunatst

U TpaduKu.
DOyHKIMHT

24

Koopaunara Touku Ha npssMoil. Ynuciaosbie
IPOMEKYTKU. PaccTossHue Mexy IByMsl TOUKaMU
KOOPAWHATHOU IIPSIMOM.

[IpsMoyrosbHas cucTeMa KOOPIMHAT HA MIOCKOCTH.
ITpumeps! rpaukoB, 3aJaHHbIX GopMynamu. UteHue
rpauKOB peaabHbIX 3aBUCIMOCTEH.

[onstue pynxuun. ['paduk ynkunu. CoiicTBa

(GyHKIHHA.

M300pamxkaTh Ha KOOPAMHATHOMN NPSAMON TOUKH,
COOTBETCTBYIOIIWE 3aJJaHHBIM KOOpAUHATAM, JTy4H,
OTpGSKI/I, I/IHTepBaJ'H)I; 3aIlIMChIBATH UX HA
anreOpanvecKoM si3bIKe.

OTMedaTh B KOOPAUHATHOM MJI0CKOCTH TOYKH T10
3a1aHHBIM KOOp)II/IHaTaM; CTpOI/ITB rpaq)mcn HCECJIOXXHBIX
3aBUCUMOCTEH, 3aJaHHBIX (JOPMYJIaMH, B TOM YHUCIIE C

MOMOIIBIO IIU(PPOBBIX JIAOOPATOPHIA.




Jluneitnas ¢pynkuus. [Toctpoenue rpaduka muHeHoM

(GyHKITHH.
I'paduk dpyHkuuu y = |x|.

I[IpuMeHsATH, H3y4aTh NpeuMyllecTBA,
HHTEPNPETHPOBATH rpaduueckuii criocod
MIPEJICTABICHUS U aHAJIN3a Pa3HOOOpa3HOI KU3HEHHOM
uHbOopMaIuu.

OcBauBaTh NOHATHE PYHKIUH, OBIIAIEBATH
(YHKIMOHAIBHOW TEPMUHOJIOTHEH.

Pacno3uaBaThb nuHeiHy0 QyHKIm0 Y = kX + b,
ONUCBIBATH €€ CBOWCTBA B 3aBUCHMOCTH OT 3HAUECHH
ko3¢ durmentos K u b.

Crpouts rpaduku nHeHON QyHKIMU U QyHKIMH

y = x|

Hcnonb3oBaTs nuppoBbIe pecypebl s IOCTPOSHUS
rpaduKoB GYHKIMN ¥ U3YYEHUS UX CBOMCTB.
ITpuBOaUTH IPUMEPHI IMHEHHBIX 3aBUCUMOCTEH B

pPCaIbHBIX MMpOLECCax U ABJICHUAX

IHoBTOpPEHME

H 00001IeHHe

IToBTOpEHNE OCHOBHBIX MOHATHI U METOA0B Kypca 7

Knacca, 0000IIeHne 3HaHUH

Bb10npaTh, NpUMEHSATH OLIEHUBATDH CIIOCOOBI
CpaBHEHMSI YKCE, BEIYUCICHUH, TPeoOpa3oBaHU
BBIPa)KEHUI, pEIICHUS] YPAaBHEHUH.

OcymecTBIATH CAMOKOHTPOJIb BBIITIOJIHAEMBIX
JIEWCTBUM U CAMOIIPOBEPKY PE3yJIbTaTa BHIYMCIICHHH,

npeoOpa3oBaHuid, TOCTPOSHUH.




Pemate 3agaum u3 peayibHOM )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA JUIs pelIeHUs 3a1a4 U3
JIpYTHUX NPEIMETOB.

Pematp TekcTOBBIE 321a4H, CPABHUBATDH, BEIOUPATH

CI0COOBI peIICHUA 3aaa49n

8 kiacc (He menee 102 )

Ha3Banmue pa3nena Yuciao
OcHoOBHOe cojep:kaHmne OcHoBHbBIE BU/IBI IEATEJILHOCTH 00y4alomuXcs
(TeMBI) Kypca 4acoB
Yucna v BBIYUCICHHUS. 15 KBaznpaThslii kopenb u3 uncna. [lonstue 00 ®opMyIMPOBATH ONpe/ieJIeHre KBaIPATHOTO KOPHS U3

KBanpathbie kopHU

UppaLMOHATIBHOM uHcie. JlecATUUHbIE TPUOIMKEHHS
UPPaLMOHAIBHBIX YHCEIL.

HeilictButenbHble yrcnaa. CpaBHEHUE NEHCTBUTENBHBIX
qucel.

Apudmernueckuii KBapaTHbIN KOPEHb.

YpaBHeHHe BUIA X2 = a.

CpoiicTBa apupMeTUIECKUX KBaJPATHBIX KOPHEH.
[TpeoOpa3oBaHKe YHCIOBBIX BHIPAKECHUH,

CoACpIKaIUX KBAJAPaTHbIC KOPHHU

qucia, apuhMETUIECKOTr0O KBaIpaTHOTO KOPHSI.
IIpuMeHSITH Onepanuio U3BJIEYECHUS KBAAPATHOTO KOPHS
U3 YKCIIa, MCMOJb3YH P HEOOXOAUMOCTH
KaJIbKYJIATOP.

OueHnBaTh KBaJpaTHbIC KOPHHU IIETBIMU YUCIIAMH U
JECATUYHBIMH JPOOSIMH.

CpaBHUBATBH M YNOPSIA0YUBATH PAllMOHATILHBIE U
UppalnroHaIbHbIEC YHCIIA, 3aIIHCAHHBIE C TOMOIIBIO
KBaJIpaTHBIX KOPHEM.

Hccne10BaTh ypaBHEHHE X = @, HAXOUTH TOYHBIE U

npuOImKEHHBIe KOopHU Tipn a > 0.




HccnenoBath cBOiicTBAa KBaIpaTHBIX KOPHEH, MPOBOAS
YHCIJIOBBIE HKCIIEPUMEHTHI C UCIOIb30BaHUEM
KaJIbKYJISTOpa (KOMIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apUPMETHUECKUX KBAIPATHBIX
KOPHEW; MPUMEHSTh UX [yl IpeoOpa3oBaHus
BBIPAKEHU.

BoinoiHATE Npeodpa3oBaHus BbIPAXKCHUN,
coJieprKalIuX KBaJpaTHble KOpHU. BoIpakaTh
HepEeMEHHBIE U3 T€OMETPUUECKUX U (PU3UUECKUX
dbopmy.

BbruncasTh 3Ha4eHUsl BRIPAXKEHUH, COIEpKaIINX
KBaJpaTHbIC KOPHHU, UCIIOJIb3Ys IPU HEOOXOJUMOCTH
KaJIbKYJIATOP.

Hcnonb3oBaTh B X0/I€ pelIeHUs 3a1a4 AI€MEHTapHbIE
NPEeJCTABICHNUS, CBA3aHHBIE C TPUOIMKEHHBIMU
3HAYEHUSAMU BEJINYMH.

3HAKOMHUTHCHA € HCTOpI/leﬁ Pa3BUTUA MATCMAaTUKHU

Yycna ¥ BEIYUCIIEHU.
CrelneHs ¢ LeIbIM

IIOKa3aTcCJIEM

Crenens ¢ nenbiM nokazareiaem. CTaHgapTHAs 3aMUCh
ymcia. Pazmepsl 00beKTOB OKpyKaromiero mupa (0T
AJIEMEHTAPHBIX YACTHIL O KOCMHYECKUX OOBEKTOR),
JUTHTEITHFHOCTH TIPOIIECCOB B OKPYKAIOIIEM MHPE.

CBOJiCTBa CTEIEHN C OCJIbIM IIOKa3aTCJIEM

®opMyIHpoOBaTH ONpe/ieieHNe CTEIICHH C [IETbIM
MOKa3aTeseM.

IpencTaBiasiTh 3aUCh OOJBIINX U MAJIbIX YUCEN B
cTanaapTHOM Buie. CpaBHMBATH YKCIIa U BEJITUYUHBI,

3alMCaHHbBIC C UCIIOJIb30BaHueM cTerneHu 10.




Hcenoab30BaTh 3anMCh YKCEN B CTAHAAPTHOM BUJE IS
BBIPA)XEHUS pa3MepOB 0OBEKTOB, IITUTEILHOCTH
IIPOLIECCOB B OKPYKAIOIIEM MUDE.

DopMyIMPOBaTh, 3aNIMCHIBATH B CHMBOJINYECKOM
¢opMe 1 WILTIOCTPUPOBATH IPUMEPAMH CBOMCTBA
CTEIICHH C LEJIBIM IT0KA3aTEIEM.

IIpuMeHATH cBOMCTBA CTEIIEHHU /7S TPE0Opa30BAHUS
BBIPAKEHU, COIEPIKALINX CTENEHHU C LIETIbIM
nokasatesieM. BHINOJTHATH 1efCTBUS C YUCIAMU,
3aMyMCaHHBIMU B CTAHIAPTHOM BHjIE (YMHOXKEHUE,

JACJICHUC, BO3BCACHHUC B CTCHCHB)

AnreOpanyeckue 5 KBanpatsbiil TpéxwieH. Pa3noxenue kBaipaTHOrO Pacno3naBaTh KBaJipaTHbII TPEXWIEH, YCTaHABIMBATD
BBIPAKEHUSL. TPEXWIEHA HA MHOXKUTEIH BO3MO>KHOCTb €TI0 PA3JI0KEHUS HA MHOXKHUTEIIU.
KBanpatHelii TpéxuiieH PackiaaapiBaTh HA MHOKHMTEJH KBaAPATHBIN TPEXUWICH
C HEOTPHLIATEIBHBIM IUCKPUMUHAHTOM
Anrebpandeckue 15 Anrebpandeckast ApoOk. JlomycTIMbIe 3HAYCHHS 3anuceIBaTh anredpandeckue BeipakeHus. Haxonurb
BBIpa)KECHMUSL. NEPEMEHHBIX, BXOJAIINX B aJlreOpandeckue 001acTh ONpEeEIeHUs] PALMOHAIIBHOTO BBIPAYKEHHUSL.

Anrebpanyeckast poOb

BeIpakeHusl. OCHOBHOE CBOMCTBO alre0pandeckoi
npo6u. Cokparienue apo0eit.

CrnoxxeHue, BEIYUTAaHUE, yMHOXKECHHUE U JICICHHUE
anrebpanveckux apodeit. [IpeodpazoBanue

BBIpXCHH, COJIEpIKaIINX alreOpandeckue 1poou

BbINOJIHATH YUCIIOBBIE MTOICTAHOBKY M BIYUCIATH
3Ha4YEHHue PoOH, B TOM YHCIIE C TIOMOIIBIO
KaJbKYJIATOpa.

@®opMyJIMPOBAaTH OCHOBHOE CBOMCTBO alre0pandecKon
JpoOY ¥ MPUMEHSATD €TO0 ISl MPeoOpa3oBaHus ApOOCH.

BbInoJIHATH )_Ief;[CTBI/Iﬂ C aJ'IFe6paI/I‘IeCKI/IMI/I ,[[pO6SIMI/I.




[TpumenaTs npeoOpa3oBaHus BIPAXKECHUHN ISl peLICHHS
3a7a4. Beipa:xkaTh nepemMeHHble U3 GopmyIn
(pu3nyeckux, reoOMeTPUIECKUX, OMUCHIBAIOIINX

OBITOBBIE CUTYAllUN)

YpaBHEeHUA U
HEPABEHCTBA.

KBanpathsle ypaBHEeHHs

15

KBanpaTtHoe ypaBHeHue. HenonHoe kBagpaTHoe
YpaBHEHHE.

®dopmysa KOpHEHR KBaApaTHOrO ypaBHEHHs. Teopema
Buera.

Penienue ypaBHEeHUH, CBOASIINXCS K KBaJPATHBIM.
[Tpocreiimue 1poOHO-palMOHATIbHbBIE YPAaBHEHHUSI.
Pemienue TekCTOBBIX 3a/1a4 ¢ IOMOLIbIO KBaJPATHBIX

ypaBHEHUH

Pacno3HaBaTh KBaJpaTHbIE ypaBHEHUS.

3anuceiBaTh (popMya1y KOpHEH KBaZpaTHOTO
YpaBHEHUS; peliaTh KBaJpaTHbIe YPABHEHHUS —
MIOJIHBIE U HETIOJIHBIE.

IIpoBoauTs npocTeiinine uccae0BaHUs KBAIPaTHBIX
YpaBHEHUN.

Pemats ypaBHeHusl, CBOAALIMECS K KBAJAPATHBIM, C
MOMOIIBIO TIPEe00pa30BaHUN U 3aMEHON TIEPEMEHHOM.
Ha0maropaTh 1 aHAJIM3MPOBATDH CBS3b MEXKAY KOPHSIMU
1 K03 QUIMEHTAMU KBaJpaTHOTO YPaBHEHHUS.
®opmysaupoBaTth TeopeMy Buera, a Taxke oOpaTHYyIO
TEOpEMY, IPUMEHSATH 3TU TEOPEMBI I PELICHU 3a1aY.
PemaTts TekcTOBBIC 321a4M aNTeOpanuyecKum
CIOCOOOM: NEPEXOJUTH OT CIOBECHOM (POPMYIHNPOBKH
yCIIOBHUS 331a4y K ajaredpanyeckoil MOAEIH IyTéM
COCTaBJICHUs YPAaBHEHHUS; PELIATh COCTABICHHOE
ypaBHEHHE; HHTEPIIPETUPOBATH PE3YNIbTaT.

3HAKOMUTBCS C MCTOPHeEH pa3BUTHUS alreOpbl




YpaBHeHUd U
HEPaBCHCTBA.

Cuctembl ypaBHEHHI

13

JIuneliHoe ypaBHEHUE C ABYMs IEPEMEHHBIMHU, €TO
rpaduK, MIPUMEpPHI peIIeHNs] YPaBHEHUN B IEJBIX
YyHClIax.

Pewienne cucreM ABYX IMHEHHBIX YPABHEHUM C IBYMS
nepeMeHHbIMU. [IpuMeps! perenus cucreM
HEJIMHENHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMH.
I'paduueckast uHTEpHpeTaLus YpaBHEHUs C ABYMs
NIEPEMEHHBIMH U CUCTEM YPaBHEHUH C IByMsI
NIEPEMEHHBIMH.

Penienne TEKCTOBBIX 3a/1a4 € IOMOLIBIO CUCTEM

ypaBHEHUI

Pacno3HaBath JIMHEWHbBIE YPABHEHHUS C IBYMS
NIEPEMEHHBIMH.

Ctpoutsp rpaduky TUHEHHBIX YpaBHEHUH, B TOM YUCIIC
HCIO0Jb3Ysl HUGPOBBIE pecypcehl.

Pa3znuyaTte napajienbHble U EPECEKAOLUECs MpsiMble
10 UX YPaBHEHUSIM.

PemaTth cucTeMsl IBYX JIMHEHHBIX YPABHEHUN C ABYMs
NEPEMEHHBIMH [TOICTAHOBKOM U CII0KEHHEM.

Pematp npocreiiiiye cucteMsl, B KOTOPbIX OAHO U3
YpaBHEHUH HE SIBISIETCS JTMHEHHBIM.

IIpuBoaUTH rpauyecKyI0 HHTEPNPETANMIO PEIICHUS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YPABHEHHM
C IByMsI IEPEMEHHBIMH.

PemaTh TekcTOBBIE 3224 AIreOpandeckum

crrocodom

YpaBHEHUS 1
HEPaBEHCTBA.

Hepasenctaa

12

UncioBble HEPABEHCTBA U X CBOMCTBA.

HepagenctBo ¢ onHol nepemeHHON. JInHeitHbIe
HEPaBEHCTBA C OJHOU IIEPEMEHHOU U X PEIICHUE.
CucTeMbl TMHENHHBIX HEPABEHCTB C OJHOMN
NIEPEMEHHON U UX PELICHUE.

N300pakeHne perieHus TMHEHHOTO HepaBeHCTBA U UX

CHUCTEM Ha YUCJIOBOU IpsiMOM

®opMyJMPOBATH CBOICTBA YNCIIOBBIX HEPABEHCTB,
WLIIOCTPUPOBATh UX HA KOOPAUHATHOM MPSAMOH,
AOKA3BIBATDH ANTreOpandecKH.

IIpuMeHATH CBOICTBA HEPABEHCTB B XOJ€ PELICHUS
3a;ad.

PemaTte IMHEHHBIE HEPABEHCTBA C OJTHOM IIEPEMEHHOMN,
n300pakaTh pelIeHNEe HEPABEHCTBA HA YNUCIIOBOU

psIMOiA.




PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, H300pakaTh

pEIIeHNE CUCTEMBI HEPABEHCTB HA YUCIOBOM MPSIMOUN

Oynkiuu. OCHOBHBIE

IIOHATHA

[Tonstre ¢pynkur. O0IACTh ONPECICHAS U
MHOECTBO 3HaYeHUH QyHKIUU. CrIocoObI 3aaHus
(byHKIHIA.

I'paduk dynkuu. CBolicTBa QyHKIMH, UX

oTroOpakeHue Ha rpapuke

Hcnonb30BaTh QyHKIHOHAIBHYIO TEPMHHOJIOTHIO U
CHMBOJIHMKY.

BbIuucjasiTh 3HaYeHUs] QYHKINHN, 3aJaHHBIX
dopmynamu (Ipu HEOOXOJUMOCTH UCIIONIB30BATh
KaJIbKYJISITOP); COCTABJIATH TA0JHMIbI 3HAYEHHI
(GyHKIHH.

CrpouTth 1o ToYKaM rpadpuku GyHKIU.
OnuceIBaTh CBOMCTBA (DYHKIIMHM HA OCHOBE €€
rpaduueckoro npeCTaBIeHUs.

Hcnoab3oBaTh GYHKIIMOHAIBHYIO TEPMHUHOJIOTHIO H
CHMBOJIMKY.

HccnenoBaTs npuMepsl rpaguKoB, OTPAXKAIOLINX
peasibHbIe NpoLecchl U sABieHusd. [IpuBoAMTHL NpUMepHI
MIPOLECCOB U SIBJIEHUH C 3aJaHHBIMU CBOMCTBAMH.
Hcnonb3oBaTh KOMNBIOTEPHBIE IPOIPAMMBI [

NOCTPOCHHUS TPaPUKOB QYHKINH U U3yUCHHS UX CBOWCTB

Oynkiun. Yucnossie

hyHKIIMH

Yrenne u noctpoenue rpapukos GpyHkuuid. [Ipumepst
rpaduKoB (PyHKIMH, OTPaXkKAOLUX pPeabHbIE

HPOIIECCHI.

HaxonuTth ¢ nomMombio rpaguka QyHKINN 3HAYCHNE
OJIHOH U3 pacCMaTPUBAEMBIX BEIIMYMH I10 3HAYECHUIO
JIPYTOM.

B HecnoXHBIX ciydasx BbIpaxkaTh (pOpPMYJI0ii

3aBHCUMOCTDb MCXKIY BCIIMYNHAMMU.




@DYHKIMHU, ONUCHIBAIOIINE MIPSIMYIO U OOPATHYIO
HPOTOPLUHOHANBHBIE 3aBUCIMOCTH, UX IPa(UKH.
['uriepboura.

Tpadux pysakmmm y = X2,

®ynxmmn y = X2,y = %3,y =/x, y = |x|; rpaduueckoe
pelieHue ypaBHEHUN U CUCTEM

ypaBHEHUI

OnuchIBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYMHBI B
3aBUCUMOCTH OT U3MEHEHHUSI IPYTOil.

Pacno3HaBaTh BUIBI N3y9aeMbIX (YHKITHIA.
IToxa3pIBaTh cXeMAaTHYeCKH IT0JI0KEHHUE Ha
KOOPJMHATHOH IJIOCKOCTH TPa@UKOB PYHKIIUN BUA:
y=x4,y=x°y=vx,y=|x|

Hcnonab3oBarh GQyHKINOHAIBHO-TPA(HYECKHE
npeacTaBJIeHus IS PEIICHUS U UCCIICIOBAHUS
YpPaBHEHUH U CUCTEM YPAaBHEHHIA.

IIpumensTh HUGpPoOBLIE pecypchl s TOCTPOSHUS

rpaukoB QyHKIHI

IToBTOpeHue n

00001IeHne

[ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB KYpCcOB 7

1 8 Kj1accoB, 00001IeHre 3HaHUI

Bri0upaTh, NpUMEHSATH, OLEHUBATH CIOCOOBI
CpaBHEHHMSI YKCeJ, BEIYUCICHHUH, TPeoOpa3oBaHU
BBIPAYKEHUM, PEILICHNS] YPABHEHUH.

OcyuiecTBIAATH CAMOKOHTPOJIb BBIIOJIHIEMbIX
JIEWCTBUI U CAMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHHM,
npeoOpa3oBaHuid, TOCTPOSHUH.

Pemath 3a1aun u3 peajbHOMN KU3HU, IPUMEHATH
MaTE€MaTHYECKHUE 3HAHUS U1 pelIeHus 3aad U3 APYyTux
MPEAMETOB.

Pemathb TekcTOBBIE 321aUM, CPDABHUBAThH, BHIOMPATH

CIOCOOBI pPEIICHUA 3aaa4Yn




9 kaacc (He menee 102 v)

HazBanue pasagena Yucao
OcHoBHOe coJep:kaHune OcHoBHBIE BU/IBI /IEATEILHOCTH 00y4al0INXCH
(Tembl) Kypca 4acoB
UYucna v BBIYUCICHHUS. 9 PanmonaneHble 4Kcna, UppallMOHaIbHbIE YHCIA, Pa3BuBaTh npeacTaBjeHus O YUCIIAaX: OT MHOXKECTBA

JeicTBUTENbHBIC YUCIa

KOHEUHbIE 1 OECKOHEUHBIE JIECATUYHBIC IPOOH.
MHOXEeCTBO ASUCTBUTEILHBIX YHCEIT, JCHCTBUTEIIbHBIC
quclia Kak OECKOHEUHbBIC AeCATHIHbBIC 1poOu. B3anMHo
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
JIEMCTBUTEIBHBIX YHCEI M MHOKECTBOM TOUYEK
KOOPJMHATHOU MPAMOIA.

CpaBHeHHe NeHCTBUTENbHBIX YHUCEI, apUPMETHIECKIE
JNEUCTBUS C JEUCTBUTEIBHBIMY YHUCIAMU.
[TpubmmkéHHOE 3HAYCHUE BEIMYMHBI, TOYHOCTh
NPUOTVOKEHUS.

Oxkpyrnenue uncen. [Ipukuaka u oneHKa pe3yIbTaToB

BBEIYHCIIEHUN

HaTypaJIbHbIX YHCEJ 10 MHOXKECTBA JEMCTBUTEIbHBIX
qHCel.

O3HAKOMHTBCH C BO3MOXXHOCTBIO IPEICTABIECHUS
JEHCTBUTENFHOTO YHMCIIa KaK OECKOHEYHOU AeCSITHYHON
IpoOH, MPUMEHATb JECATUIHBIE TIPUOIINKCHUS
palMOHANbHBIX U UPPALIMOHAIBHBIX YHCEI.
HN300paxaTh AeiicCTBUTENbHBIC YUCIIA TOUKAMU
KOOPJAMHATHOM MPSIMOM.

3anucbIBaTh, CPABHUBATH U YIOPSAA0YHBATH
JIEUCTBUTEIILHBIE YUCIIA.

BbINONMHATH, COYETasl yCTHHIE U IMCbMEHHBIE IIPUEMBI,
apudmeTndeckue AelicTBUA C pallIOHATbHBIMU
YHCIIaMU; HAXOAUTh 3HAYCHHUS CTETICHEH C TeITBIMU
MOKa3aTeJsIMU U KOPHEH; BBIYUCISATH 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH.

IMosyuyuTh MpeacTaBIeHUE O 3HAUNMOCTH
JIEHCTBUTENBHBIX YUCEI B IPAKTHUECKOHN 1eATEIbHOCTH

YCJIOBCKA.




AHATU3UPOBATH M [1€J1aTh BBIBOABI O TOYHOCTHU
MPHUOIMKEHUS TEHCTBUTEIILHOTO YUCIIA TIPH PEIICHUN
3a/1ad.

OKpyragars JelCTBUTEILHBIE YUCa, BHIIOJHATH
NPUKHAKY pe3yJbTaTa BEIYUCICHUN, OLEHKY
3HAYEHUH YMCIIOBBIX BBIPAKECHUM.

3HAKOMUTBHCH C HCTOPHEH PA3BUTHS MATEMAaTUKU

YpaBHeHUd 14 JIuneliHoe ypaBHeHHe. Pemenue ypaBHEHH, OcBanBaThb, 3alIOMUHATH U PUMEHATH
HEPaBEHCTBA. CBOJAIIUXCSA K TMHEHHBIM. rpagu4ecKue MeToAbl IIPU PELICHUH YPaBHEHU,
VYpaBHeHHs ¢ OTHOU KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHUH, HEPABEHCTB U UX CUCTEM.
NIEPEMEHHOM CBOAAIIUXCA K KBaJpaTHbIM. bUKBagpaTHbIE Pacno3snaBaThb 11eb1€ ¥ JPOOHBIE YPABHEHMUSL.
YpaBHEHUS. PemaTh 1uHeiiHbIe M KBaJpaTHbIC yPABHEHHS,
IIprmeps! peleHus: ypaBHEHUM TPETbEN U YeTBEPTOI YpaBHEHHUS, CBOASIINECS K HUM, IpOocTelIne IpoOHo-
CTEIICHEH PA3JI0KEHUEM Ha MHOXKUTEIIH. palOHaIbHBIE YDABHEHHUS.
Pemenue 1poOHO-palinOHANBHBIX YPAaBHEHHH. IIpeanaraTh BO3MOKHBIE CIIOCOOBI pEIICHHS
Pemrenue TeKCTOBBIX 3a/1a4 aNreOpandeckiuM METOAOM | TEKCTOBBIX 3a/1a4, 00CYKIaTh UX U pelaTh
TEKCTOBBIE 3aJ]audl pa3HbIMU CIIOCOOAMU.
3HAKOMUTBHCH C MCTOPHEN Pa3BUTUS MAaTEMAaTUKU
YpaBHEHHA U 14 JIunenHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U €T0 OcBauBaTh U NPUMEHATH IPUEMBI PEILIEHUS CUCTEMBI

HCpPaBCHCTBA.

Cucremsl ypaBHEHUI

rpauk.
Cucrema 1ByX JTMHEWHBIX YPAaBHEHUH C JBYMsI

TIEPEMEHHBIMU U €€ penieHue. Pemenne cucteM IByx

JBYX JIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJIHO YPAaBHEHHE

HE SABJISCTCS JTUHESHHBIM.




ypaBHEHUI, OJHO U3 KOTOPBIX JUHENHOE, a APYyroe —
BTOPOM CTEIEHH.

I'padmdeckas nHTEpIpETAIHSI CHCTEMBI YpPaBHEHUH C
JIBYMS IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3aaa4d aJIl"e6paI/I‘-I€CKI/IM crocobom

Hcnonb3oBath QyHKIIMOHATBHO-TpadUIecKue
NPEeCTaBICHHUS 7S pellieHusl U HCCJIeI0BaHus
YpPaBHEHUH U CHCTEM.

AHaJIM3UPOBATH TEKCTHI 32124, pelaTh UX
anreOpandeckuM CriocoOOM: MepexoauTh OT
CJIOBECHOM (hOpMYIMPOBKH YCIOBHS 3a0a4H K
anreOpandeckoil MosieNnu MyTEM COCTABJIEHUS! CUCTEMBbI
YPaBHEHUH; pelIaTh COCTaBICHHYIO CHCTEMY
YpaBHEHUH; HHTEPNPETHPOBATH PE3yibTaT.

3HAKOMUTBLCH C HCTOPHEH PA3BUTHS MATEMAaTUKU

YpaBHEHHs U
HEPABEHCTBA.

Hepasencrsa

16

YucnoBsle HEPAaBEHCTBA M UX CBOWCTBA.

JIuHeliHbIe HEPABEHCTBA C OJJHOM EPEMEHHOM U UX
peleHue.

CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOU
U UX pELIEHHE.

KBanpaTHble HEpaBEHCTBA U UX PEIICHHUE.
I'padpuueckas uHTEpHpeTaLIUs HEPABEHCTB U CUCTEM

HEPABCHCTB C IBYM: IICPEMECHHBIMHU

Yurarhb, 3alIUCHIBATDH, IOHUMATD,
HHTEPIPETUPOBATL HEPABEHCTBA; UCIIOJIB30BATh
CHMBOJIUKY U TEPMHUHOJIOTHIO.

BbInoJIHATE Ipe0Opa30BaHUs HEPABEHCTB,
HCIOJIb30BaTh JIs IpeoOpa3oBaHKs CBONCTBA
YHUCJIOBBIX HEPABEHCTB.

Pacno3naBaTh TMHEWHBIC U KBAIPaTHBIC HEPABEHCTBA.
PemaTte IMHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINX
KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATh

IMOJIYUYCHHBIC PCIICHUA.




HN300paxkaTh perieHrne HepaBeHCTBA U CUCTEMBI
HEpPaBEHCTB HA YHCIIOBOU MPSAMOM, 3aNIMChIBATH
pELIEHUE C TOMOLIBI0 CUMBOJIOB.

Pemathb kBajipaTHbIE HEPABEHCTBA, UCIIOJIB3YSI
rpaduuecKue MpeacTaBICHuUs.

OcBanBaTh U NPUMEHATH HEPABEHCTBA MPU PELLIEHUU
pa3IMYHBIX 33]1a4, B TOM YHUCJI€ IPAKTUKO-

OPUCHTUPOBAHHBIX

OyHKIUU

16

KBangpatuunas Qynkuus, e€ rpaduk u cBoiicTsa.
[TapaGosna, KOOpAWHATHI BEPIINHBI TAPadOIIbI, OCh
CUMMETPUU NapadoIbL.

Crenennble QYHKIUH C HATYPAIbHBIMU TIOKA3aTENIIMU

2 u 3, ux rpaduku 1 CBOMCTBA.
I'paduku Gyaxmumii: y =kx, y =kx + b,y = S, y = ax?,

y=ax’, y=+vx,y=|x|.

Pacno3sHaBaTh BUbl H3ydaeMbIX (QyHKIUI;
WJIIOCTPHPOBATH CXeMAaTHYeCKHU, 00bACHATH

PACIIONOKEHHE HA KOOPAUHATHOM IJIOCKOCTH IpadUKOB
. k
byukmmii Buga: Y = kx,y =kx + b,y = ~Y= ax®,

y = ax3, y =v/x, y = |x| B 3aBUCHMOCTH OT 3HAYEHMii
K02(p(PHUIIMEHTOB; ONMCHIBATH UX CBOWCTBA.
Pacno3naBaTth kBagpaTnuHyto QyHKIHIO 110 hopmyIte.
I[IpuBoauTH NpUMeEPbI KBAJPATUYHBIX 3aBUCUMOCTEH
U3 peasbHOM XKU3HU, PU3UKU, TEOMETPUH.

BoisiBasiTh 1 000011aTh 0COOEHHOCTH TpaduKa
KBaJIpaTUYHOU QYHKIUH Y = ax® + bx + c.

CTpouts 1 M300paxaTh cXxeMaTHYeCKH rpapuKu
KBaJIpaTHYHBIX (PYHKIINH, 3aJaHHBIX (hopMyliaMu BUaa

y=ax’, y=ax’+q,y=a(x +p)’ y=ax’+bx+c.




AHAIU3UPOBATH M IPUMEHSTH CBOMCTBA N3YUCHHBIX
GbyHKIUI U1 X TOCTPOCHHUS, B TOM YHCJIE C TIOMOIIBIO

U POBBIX PECYPCOB

YuciaoBbie

mocjIea0BaTeJibHOCTH

15

TloHusaTHE YKNCIIOBOM ITOCIIENOBATEIHLHOCTH.
3ajaHue mocuea0BaTeIbHOCTH PEKYPPEHTHON

dbopMmyIoit u hopMyIIoii N-TO WiIeHA.

Apudpmerrueckas 1 reOMeTpUYECKast IPOTPECCUM.

®opmynbl N-TO WieHa apuPMETHIECKON U
reOMETPUUYECKOM IPOrpeCCUil, CyMMBI IEPBBIX N
YJICHOB.

N300paxenue wieHoB apupMeTU4ecKon 1
reOMETPUUYECKOM TPOrpeccuil TOUKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH.

JIMHENHBIN U 3KCTIOHEHIUATbHBINA POCT.

CnoxHbIe IPOLEHTHI

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAYEHMUS,
CTPOMTH pedeBble BHICKA3BIBAHMA C
HCIIOJIb30BAaHUEM TEPMHUHOJIOTHH, CBI3aHHOU C
MOHSITUEM TIOCIIEIOBATEIBHOCTH.

Anaau3zupoBathb GopMyy N-ro dieHa
MOCIIEA0BATEIHLHOCTH UM PEKYPPEHTHYIO GOpMYITy H
BBIYMCJISATH YICHBI [10CJIEI0BATEILHOCTEM, 3a1aHHbIX
TUMHU (OPMYIIaMHU.

YcraHaBauBaTh 3aKOHOMEPHOCTD B TIOCTPOEHUH
MOCJIEI0BATEILHOCTH, €CIIU BHIIKCAHBI TIEPBbIE
HECKOJIBKO €€ YJICHOB.

Pacno3naBaThb apupMETHYECKYIO U TEOMETPHUECKYIO
MPOTPECCUH MPH PA3HBIX CIOCO0aX 3aaHusl.

PemaTtsb 3a71auu ¢ ucnosib3oBanueM Gpopmyi N-ro
qyieHa apu(HPMETHIECKON 1 TEOMETPHUUECKOM
MPOTPECCHil, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkaTh uieHbl NOCIEI0BATEILHOCTH TOUKAaMHU Ha
KOOPAWHATHOW ITOCKOCTH.

PaccmaTpuBaTh npuMepsl IPOLECCOB U SIBJICHHN U3

peaﬂBHOﬁ KU3HHU, HWTUTIOCTPUPYIOIIUEC U3MCHCHUC B




apu(pMEeTHUYECKOM MPOrpeccuu, B reOMETPHUUECKOM
NPOTpeccuy; H300pakaTh COOTBETCTBYIOIINE
3aBHCHUMOCTH rpaduyecku.

PemaThb 3aga4u, CBA3aHHBIE C YHCIOBBIMU
MOCJIEI0BATENBHOCTSIMH, B TOM YHUCJIE 3aJ]a41 U3
peanbHOM KU3HU € UCTI0JIb30BaHUEM LIU(POBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TabIuIL, rpaduyecKoro
KaJIbKYJIATOpA U T.I1.).

Pemath 3a7aun Ha CIIOKHbBIE NIPOLICHTHI, B TOM YHUCIIE
3aJ]auu U3 peasbHOM NMPaKTUKH (C UCIOIb30BAHUEM
KaJIBKYJISITOPA).

3HAKOMUTBHCH C HCTOPHEH Pa3BUTUS MATEMAaTUKH

[ToBTOpenue, o6o0IICHNE,

CHUCTCMATHU3al1A 3HAHUI

18

Yucaa U BIYHCIeHUs (3a1TUCh, CPaBHEHHE, JCHCTBHS
C ACHUCTBUTENHHBIMUA YUCIIAMH, YUCIIOBAS TPSIMasi;
MPOLIEHTHI, OTHOIIEHUS], IPONOPLIMU; OKPYTIICHHE,
MpUOIKEHUE, OTICHKA; PEIICHHE TEKCTOBBIX 3a/1a4

apu(pMeTHUYeCKuM crocoOoMm)

OnepupoBaTh NOHATHSIMU: MHOKECTBO,
MOJIMHO>KECTBO, OTIEPAIIH HaJl MHOXKECTBAMH;
HCIO0JIb30BaTh rpaduueckoe MpecTaBiIeHne
MHO>KECTB JIJIsI OTIUCAHUS PeaThbHBIX MPOIIECCOB H
SIBTICHUH, TIPH PELICHNUH 3a/1a4 U3 APYTUX YIeOHBIX
IPEIMETOB.

AKTYyaJIn3upoBaTh TEPMHUHOJIOTHIO H OCHOBHBIE
AeiicTBHUS, CBA3aHHbIE ¢ YHCJIAMU: HATYypaJIbHOE
YHCII0, TPOCTOE M COCTABHOE YUCIIA, IEIIUMOCTh
HATYpaIbHBIX YUCEIl, IPU3HAKH JCITUMOCTH, 11eJI0e

4qurcCio, MOAYJIb YHCiia, OOBIKHOBEHHAS U JACCATUYHAsA




JIpoOH, CTaHAAPTHBIN BUJ YHCIa, apuPMETHIECKUN
KBaJI[paTHBINA KOPEHb.

BBINOJHATH AeificTBUSA, CPABHHUBATH H
YHOPSAI0YMBATH YHCIIA, PEACTABISATE YHUCIIa Ha
KOOPJMHATHOM NMPSIMOM, OKPYTJISATh YUCIIA;
BBINOJIHATH NPUKHIKY U OL[EHKY pe3yJbTaTa
BBIYUCIICHUM.

Pemats TekcTOBBIE 33124 APUPMETHICCKAM
CIOCOOOM.

PemaTh npakTHyeckue 3aga4m, coaepKaIine
MPOLEHTHI, 10JIU, YaCTH, BHIPAJKAIOLINE 3aBUCMOCTH:
CKOPOCTh — BpEMSI — PacCTOSHUE, [IeHa —
KOJINYECTBO — CTOMMOCTb, 00bEM pabOThl — BpeMst —
MPOU3BOAUTEIBLHOCTD TPY/a.

Pa30upatp peanbHble )KU3HEHHBIE CUTYAIIUH,
(opMyIMpPOBATH UX HA S3bIKE MATEMATUKH, HAXOAUTH
pellieHre, NpUMEHssl MaTeMaTUYeCKuil anmnapar,

HHTEPHPETUPOBATD PCIYJILTAT

Ausredpanyeckne BoipaxkeHus (mpeodpazoBaHue

anreOpanvyecKux BbIPaXKEHUH, TOMYCTUMbIE 3HAUCHHS )

OmnepupoBaTh MOHATHAMH: CTEIICHb C LIETBIM
nmokasaresieM, apuMeTHIeCKHil KBaJApaTHBIH KOPEHb,
MHOTOYJICH, anredpandeckas 1po0b, TOXKIECTBO.
BEBINOJIHATL OCHOBHDBIE A€HCTBHUSA: BLITOIHATE

pacuétsl 1o popmynam, Ipeodpa3oBLIBATh LEIbIE,




JIpOOHO-paLIMOHATIEHBIE BBIPAKEHUS U BBIPAKESHUS C
KOPHSIMH, PEAJIM30BBIBATH PA3JI0KEHHE MHOTOYJIEHA Ha
MHOXHTEJH, B TOM YHCJIEe C UCTIOJIb30BaHUEM (OPMYII
pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH;
HaXOAMUTh JOIYCTUMBbIE 3HAUEHUS IEPEMEHHBIX IS

JpOOHO-PALIMOHAIBHBIX BBIPAXKEHUH, KOPHEH.

@yHknmM (mocTpoeHue rpagukoB, CBONCTBA
U3y4EeHHBIX QYHKIMH; rpaduuecKoe peleHue

yYpaBHEHUH U UX CHCTEM)

OnepupoBaTh NOHATHAME: QYHKIUS, rpaduK
GyHKIMH, HYJTU QYHKIIHH, TPOMEKYTKA
3HAKOIIOCTOSTHCTBA, POMEXYTKHU BO3pPACTaHUSA,
yObIBaHUS, HAUOOJIbIIIEEe U HAMMEHbIIIEE 3HAUCHUS
(GyHKIAH.

AHATU3UPOBATH, CPABHUBATH, 00CYK1AaTh CBONCTBA
GbyHKIUH, CTPOUTB UX TPAQUKH.

OnepupoBath NOHATHSAMU: IIPsIMAst
MPOMOPIIMOHATBHOCTh, OOpaTHAas
MIPOMOPITMOHATIBHOCTD, IMHEHHAS PYHKIINSA,
KBaJipaTHyHas pyHKIMA, napadosa, runepooda.
Hcnonb3oBars rpayMkH 11 ONPEACICHUS CBOWCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JIsl peLIeHHs 3a/1a4 U3
JIpYTUX Y4eOHBIX IPEIMETOB U peajbHON )KU3HH;
MO/IeJIMPOBATH C TIOMOIIBIO TPAQHUKOB peaIbHBIC

IMPOUECCCHI U ABJICHUA.




Bripaxkath popMysIaMH 3aBUCUMOCTU MEXIY

BCIIMYMHaAMH




TemaTn4yeckoe JIAHMPOBaHUE Y4eOHOT0 MaTepuasia

7 kjaacce

3 ypoka B Hezento, Bcero 102 ypoka

I'naBa U MyHKT y4eOHOT0 MocoOus

Yuciao ypokos

I'maBa 1. /[po6u u mpomeHTHI 10
1.1 | CpaBuenue apobeit 5
1.2 | BeraucieHus ¢ panruoOHATLHBIMA YHCIIAMHU
1.3 | CreneHsb ¢ HaTypaJIbHBIM MOKa3aTeIeM
1.4 | 3agaum Ha POLIEHTHI 3

0630p u KoHmpons 2
I'nasa 2. [Ipsimast u oOpaTHasi NPONOPIHOHAIBHOCTH 8
2.1 | 3aBucumocty u hopmyITbl 3
2.2 | Ilpsmas nponopunoHanbHOCTh. OOpaTHas

MPONOPLHUOHATBHOCTD
2.3 | IIpomopiuu. Pemenue 3a1a4 ¢ moMOIIbI0 IPOTOPIIHIA 3
2.4 | IIponopumoHanbHOE AeTICHUE

0630p u Konmpons 2
I'nasa 3. BBenenue B anareopy 7
3.1 | BykBeHHas 3anMCh CBOMCTB JEHCTBUI HaJl YMCIaMU 3
3.2 | [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKCHHIA
3.3 | PackpeiTre cko6oK 3
3.4 | IIpuBeneHne MOJOOHBIX ClIaraeMbIX

0630p u KoHmMpPOL 1
I'naBa 4. YpaBHenus 10




4.1 | AnreOpandeckuii cioco0 pemeHus 3a1a4 3
4.2 | Kopau ypaBHEeHUS
4.3 | Pemenune ypaBHeHU 5
4.4 | Pemenue 3a/1a4 ¢ MOMOIIBIO YPaBHEHHHA

00630p u KOHMPOTIL 2
I'nasa 5. Koopannatel u rpadpukn 9
5.1 | MHOXecTBa TOYEK Ha KOOPJIMHATHOM MPSMOMA 4
5.2 | PaccrosiHue Mex 1y TOUKaMy KOOPAMHATHOM MPsIMOI
5.3 | MHoecTBa TOYEK Ha KOOPJMHATHOM MJIOCKOCTH
5.4 | I'paduknu 4
5.5 | Emé HeckoIbKo BaXKHBIX Tpa(UKOB
5.6 | I'paduku Bokpyr Hac

0630p u KoHmMpPOIL 1
I'naBa 6. MHOTrO4YJIEeHbI 20
6.1 | IIpousBeneHne U YaCTHOE CTETICHEH 5
6.2 | Ctenenp cTeneHu, MPOU3BECHUS U IpOOH
6.3 | OgHOWIEHBI U MHOTOYJICHBI 4
6.4 | CnoxxeHue ¥ BBIYUTAaHUE MHOTOYJICHOB
6.5 | YMHOXEHHE 0JHOWICHA HA MHOTOWIEH 4
6.6 | YMHOXeHHEe MHOTOYJIEHA HA MHOTOUYJICH
6.7 | ®opmybl KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH 5
6.8 | Pemenne 3a1a4 ¢ mOMOIIbIO YpaBHEHUI

0630p u KoHmMpPOL 2
I'nasa 7. Pa3jioskeHue MHOIO4JICHOB HA MHOKMTEJIH 15




7.1 | BeiHecenune 00IIIEro MHOKHUTEIS 3a CKOOKHA

7.2 | Crioco0 rpynimpoBKH

7.3 | ®opmyna pa3HOCTH KBaJpaTOB

7.4 | ®opMybl pa3HOCTH U CYMMBI KyOOB

7.5 | PaznokeHre Ha MHOYKUTENH C PUMEHEHNEM HECKOJBKUX
croco6oB
Pemenue ypaBHEHU ¢ MOMOIIBIO Pa3JIOKEHNUS Ha

7.6

MHOXHNTEIIN

0630p u KoHmponsL

I'maBa 8. Cucremsl ypaBHeHHH

8.1 | JIuneiinoe ypaBHEHUE ¢ ABYMs IEPEMEHHBIMU U €T0

rpaduk

89 YpaBHeHue npsamMoii Buga Y = kx + |

8.3 | Cucremsl ypaBHeHu#. Pemenue cucrem cocodbom

CJIOKCHUA.

Pemenue cucrem ypaBHeHI/If/'I crmocobom OACTaHOBKHU
8.4

0630p u Konmpons

I'maBa 9. ®ynkuun

9.1 | Yro Takoe QyHKITHS

9.2 | I'paduk ¢pyHKIMHN

9.3 | CaoiicTBa pyHKIIMH

9.4 | Jluneiinas QpyHKIHS

0630p u KoHmponsL

IloBTOpeHne n 0000IeHNe MaTepHaJia Kypca 7 Kiacca




8 ki1ace

3 ypoka B Hezemnto, Bcero 102 ypoka

I'naBa U MyHKT y4eOHOT0 MocoOus

Yuciao ypokos

I'naBa 1. Anredpanyeckue 1poou 20
1.1 | Yro Takoe anredpanveckas Apooh 4
1.2 | OcHOBHOE CBOHCTBO IpoOH
1.3 | CnoxxeHue u BblYUTaHKUE AIreOpandyeckux apooei 7
1.4 | YMHOXeHHE U AeNieHue anreOpandecKkux apooeit
1.5 | IIpeobpazoBanue BoIpaKEeHUI, COEPIKALITUX
asreOpandeckue 1poou
1.6 | CremeHb ¢ LEIBIM ITOKA3aTEIEM 5
1.7 | CaoiicTBa cTeneHM ¢ UEIbIM MOKa3aTeIeM
1.8 | Pemenue ypaBHeHUH U 3a/1a4 2
0630p u Konmpons 2
I'imaBa 2. KBagpaTHbie KOpHH 15
2.1 | 3amaya 0 HAXOXKJCHUH CTOPOHBI KBaparTa 4
2.2 | UppanmoHaabHbIe YnciIa
2.3 | Teopema IIudaropa
2.4 | KBagpaTHbIi KOpeHb (aareOpandecKuil moaxomn)
29 I'paduk 3aBrcumMocTi y= \/; ’
2.6 | CpoiicTBa KBaIpaTHBIX KOPHEH 5
2.7 | IIpeoOpa3oBaHre BBIpAXKEHUH, COACPKAIMNUX KBaJIPATHBIE

KOpHH




2.8 | KyOuueckuii KopeHb 1
0630p u Koumpons 2
I'nasa 3. KBagpaTHble ypaBHeHUsA 19
3.1 | Kakue ypaBHEeHHUS Ha3bIBAIOT KBAPATHBIMU 9
3.2 | ®opmyna KopHEH KBaJpaTHOTO YpaBHEHUS
3.3 | Bropas ¢popMyiia KopHel KBaJApaTHOTO YpaBHEHUS
3.4 | Pemenue 3a1a4y
3.5 | Hemonuble kBajipaTHbIE ypaBHEHUS 3
3.6 | Teopema Buera 5
3.7 | Pa3noxxeHne KBagpaTHOTO TPEXUWICHA HA MHOKHUTEIH
0630p u KoHmponsL 2
I'naBa 4. CucremMbl ypaBHeHH 20
4.1 | JluneiiHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMU 7
4.2 | I'padpuk TMHEHHOTO YpaBHEHUs C ABYMsI I€PEMEHHBIMU
4.3 | Vpasuenue npsmoii Buaa Y = kX + |
4.4 | Cucremsl ypaBHeHUH. Pemenue cucreM ciocobom 9
CIIOKEHHS
Pemrenue cuctem cnoco60oM MOACTaHOBKH
4.5
46 Pemenwne 3ama4 ¢ MOMOIIBIO CHCTEM YpaBHEHHUI
4.7 | 3amaum Ha KOOPAUHATHOM TIOCKOCTH 2
0630p u KoHmMpPOL 2
'nasa 5. ®ynkuun 12
5.1 | Yrenue rpapuxon 2
5.2 | YUro takoe pyHKIMSA




5.3 | I'paduk pynkimu. CroiicTBa QyHKITHI 3

5.4 | Jluneiinas GyHKITUS 5

5.5 k
Oynknusa Y = — u e€ rpadux
X

0630p u KoHmpons 2
I'naBa 6. HepaBeHcTBa 10
6.1 CpolicTBa YUCIOBBIX HEPABEHCTB 5

6.2 PemeHue IMHEWHBIX HEPABEHCTB

6.3 Pemenue cucTem JIMHEHHBIX HEPABCHCTB 4

0630p u KoHmMpPOIL 1

IoBTOpEHUe U 06001IEHHEe MaTepuaJia Kypca 8 kiiacca 6
9 knace

3 ypoka B Hezemo, Bcero 102 ypoka

I'maBa ¥ MyHKT y4eOHOro nocoous Yucs0 ypokos

I'naBa 1. HepaBencrBa 17
11 JlelicTBUTENbHBIC YHCTIA 4
1.2 OO01u1re cBOICTBAa HEPABEHCTB 6
1.3 PemeHne MTMHEHHBIX HEPABEHCTB U MX CUCTEM
1.4 Jloka3aresbCTBO HEPAaBEHCTB 3
1.5 UTo 03HA4aIOT CJI0BA «C TOYHOCTBIO J0...» 2

00630p u KoHmpoL 2
I'maBa 2. KBagparnunas GpyHKuust 20
2.1 Kakyto (yHKIHIO Ha3bIBAIOT KBAAPATUYHOMN 3




2.2 | I'padux u cBoicTBa QPyHKIUH Yy = ax’ 6
2.3 Caur rpaduka GYHKIMK y = ax’ BIOJb OCEH KOOPAUHAT
24 | T'padux pyHkuuu y = ax’ +bx+c 8
2.5 KBaapatHbie HepaBeHCTBa
00630p u KOHmMpPOIL 3
I'nasa 3. YpaBHeHHs U cHCTeMbl ypaBHeHH 26
3.1 ParnmonanbHbIe BBIpaKCHUS 4
3.2 Ilenble ypaBHEHUS 9
3.3 JlpoGHbIe ypaBHEHUS
3.4 Pemenne 3amau
3.5 CucteMbl ypaBHEHUH C IBYMs IEpEMEHHBIMU 7
3.6 Pemenne 3amau
3.7 I'paduyeckoe nccinenoBanne ypaBHEHUIH 3
00630p u kKoHmMpoIL 3
I'naBa 4. Apudmeruyeckasi U reoMeTpHUYECKAsI IPOTPeCcCHU 19
4.1 YuciioBble MOCIEN0BATEIBLHOCTH 2
4.2 ApudmeTrueckas mporpeccus 5
4.3 CyMMa nepBbIX N Y4ICHOB apr(PMETHIECKOH MPOTrPecCuu
4.4 I'eomeTpuueckast mporpeccust 5
4.5 CymMa nepBbIX N 4JICHOB FT€OMETPUYECKOI Mporpeccun
4.6 IIpocTeie 1 c10KHBIE NPOLEHTHI 4
00630p u KoHmpoL 3
IToBTOpEHUE, 0000IIEHNE, CHCTEMATH3AIMS MaTepHaia Kypcea 20

5-9 knaccoB
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