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IHHOACHUTEJIBHASA 3ATIMCKA

AnreOpa SBISETCS OAHHM W3 OTOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUS: OHA
OGCCHC‘II/IBaeT HU3YUYCHHC JPYIUuX JUCHUININH, KaK CCTCCTBCHHO-HAYYHOT'O, TAK U TYMAaHUTApHOT'O
[IUKJIOB, €€ OCBOEGHUE HEOOXOJAUMO JUIS MPOJOJDKEHHUS 00pa30BaHUs M B TMOBCEIHEBHON JKHM3HU.
Pa3Butne y oOyuaroumuxcs Hay4yHbBIX MPEACTABICHUNM O TMPOUCXOKICHUM U CYLIHOCTH
anreOpanveckux aOCTpaKIMil, CIMOCO0e OTPaKCHHS MAaTEeMaTHYeCKOW HAyKOW SBICHHHA U
MPOIIECCOB B MPHPOJE M OOMIECTBE, POJIM MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTUKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KAa4eCTB
MBIIIUICHUS, HEOOXOMUMBIX JUIsl ajanTallid B COBpeMeHHOM HudpoBoMm obOmiectBe. N3ydeHue
anreOpsl 0OecreunBacT pa3BUTHE YMEHUS HAOII0AaTh, CPABHUBATH, HAXOIUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHU, CIIOCOOHOCTH APryMmeHTHPOBAHHO 000CHOBBIBATH CBOU
JNEeUCTBUS U BBIBOABI, (hopMynupoBaTh yTBepkaeHUs. OcBoeHHe Kypca aiaredpbl 00ecrednBaeT
Pa3sBUTHUC JIOTHYCCKOI'O0  MBIIIJIICHHUA O6yanOIHHXC$[Z OHHU HCIIOJB3YIOT JCAYKTUBHBIC U
WHIYKTUBHBIE PacCyXJICHHs, 0000IeHNe W KOHKPETHU3AIHI0, a0CTparupoBaHWe W aHAJOTHIO.
OOyuenue anrebpe mpeanoiaraeT 3HAYUTEIBHBIH OO0BEM CaAMOCTOSITEIIBHON JIeATeThHOCTH
oOyJarommuxcs, IO3TOMY CaMOCTOSITENIbHOE pelIeHHe 3ahad  SBJSIETCS — peau3aruei
ACATCIIBHOCTHOI'O MPpHUHIUIIA 06yqu1/1$[.

B cTpykType mporpammel yueOHOTO Kypca « AireOpay i OCHOBHOTO 001Iero o0pa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEeIbHO-METOANYECKHE JIMHUM: «YHciaa M BBIYMCICHUS,
«AnreOpanueckue BBIpAXKEHU», «YPaBHEHUS] U HepaBeHCTBay, «DyHkumny. Kaxmas u3 atux
COJZIepKATEIbHO-METOIMICCKUX JTMHUN Pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET U3y4YCHHUs Kypca,
B3aMMOJICHCTBYS C JAPYTMMHU €r0 JIMHUSAMH. B Xoie u3ydeHus: ydeOHOTro Kypca 0O0yJarou[umcst
MPUXOJIUTCS JIOTHIECKU PACCYKIATh, HCIIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIH s3bIK. B CBsI3M C
3THM B TIPOTrpaMMy Y4YeOHOTO Kypca «AnredOpa» BKIIOYEHBI HEKOTOPHIE OCHOBHI JIOTHKH,
NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3ieiax MaTeMaTH4YeCKOTO O0pa3oBaHHs U
CIOCOOCTBYIOIIHME OBJIAJICHHIO 00yJYarOIIMMUCS OCHOB YHUBEPCAIHHOTO MATEMATHUECKOTO SI3bIKA.
ConepkaTeTbHOW M CTPYKTYPHOW OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISICTCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue JTuHUM «YKCIa M BEIYUCICHUSD CITY)KHT OCHOBOH JUISl TAJIbHEHIIIEr0 U3yUeHHMsI
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYalOIMIUXCS  JIOTHYECKOTO  MBIIUICHUS,
(OpPMUPOBAHHIO YMEHUS IOJIb30BAThCSI AITOPUTMAMH, & TAKXKE MPHUOOPETCHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui TOBCEJIHEBHOW JKM3HU. Pa3BUTHE TMOHATUS O YHCJIE HAa YPOBHE
OCHOBHOTO OOIIEro 0O0pa3oBaHMs CBSA3aHO C PAMOHAILHBIMH M HUPPAIMOHAIBHBIMU YHCIIAMH,
(dbopMHUpOBaHHEM TPEICTABICHUN O JEWCTBUTEIHLHOM 4YHMCIE. 3aBEepIICHHE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUI0.

CogmepxaHue JBYyX aireOpavyecKux IJHWHUH — «AdredpandecKkue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y 00 YJAIOIIUXCS MATEMAaTUYECKOTO
anmaparta, He0OXOIUMOTO JJIsl pelIeHHs 3a/1ad MaTeMaTUKU, CMEXKHBIX MPEIMETOB M MPAKTUKO -
OpUEHTHPOBaHHBIX 3a7ad. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHHUs y4eOHBIN MaTepuan
TPYNIUPYETCS BOKPYT palMOHANIbHBIX BBIpAKEHUH. Aunrebpa JAeMOHCTpUPYET 3HaueHUE
MaTeMaTHUKU Kak s3bIKa JUIsl TIOCTPOCHHS MaTeMaTHYeCKUX MOJeNel, OMHucaHus MPOLEeCCOB U
SBJIICHUW peanbHOro mupa. B 3amaun oOydeHusi anreOpe BXOIAT TakKe JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHHUS, HEOOXOIMMOTO, B YacCTHOCTH, JJS OCBOGHHS Kypca
WH(OPMATUKH, U OBJIAJICHHE HaBBIKAMU JCTYKTHBHBIX PACCYXKICHHIM.



[IpeoOpazoBanre CHMBOJBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Cognepxanne  (QyHKIMOHATHHO-TPAQUYSCKOW  JIMHUU  HAIEIGHO Ha  TOJYYCHHE
00yJaronuMucs 3HaHUH 0 QYHKIUAX KaK BKHEHUIIIEH MaTeMaTHYECKON MOJICIN JJIsl OTIMCAHUS U
WCCIIEIOBAaHUS. Pa3HOOOPa3HBIX MPOIECCOB M SBJICHUH B TMpHupoae u oOmiectBe. M3yueHue
Marepuaiga CrIocoOCTBYET pa3BUTUIO y OOYYAIOIIUXCS YMEHHUSI HCIOJIb30BAaTh pPa3MYHbIC
BBIPA3UTEIbHBIC CPEICTBA SA3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJl B (GOPMHUPOBAHUE NIPECTABICHUN O POJIU MATEMATHUKH B Pa3BUTHH IUBHIIN3AINN U
KYJIBTYPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsl ydeOHbINH Kypc «Anredpay, KOTOPHIH
BKIIIOYAET CIIEAYIONIME OCHOBHBIE pasleNbl coaepkaHus: «Yucma ¥ BBIYMCICHUS»,
«AnredpanyecKkre BEIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHH.

Ha u3yuenue yueGHOTro Kypca «Anredpa» orsoaurcsa 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezen), B 8§ kimacce — 102 ygaca (3 yaca B Hegeno), B 9 kiacce — 102 gaca (3 yaca B
HEJIEIIO).

YUYET PABOYEM ITPOTPAMMBI BOCITUTAHU S

Peanuszanusi BocnHUTaTeIbHOrO MOTEHIMANa anredpbl (YpOUHOWM JESTENbHOCTH, ayJUTOPHBIX
3aHSTUN B paMKaxX MaKCUMaJIbHO JOIMYCTUMOW y4eOHON Harpy3Kku) npeaycMaTpuBaeT:

. MaKCUMaJIbHO€ MCIOJIb30BaHUE BOCHUTATENBHBIX BO3MOXHOCTEH coepKaHUs y4eOHOTO
Kypca uisi GOpMUPOBAHUS Y 00yHaIONINXCS POCCUNCKUX TPAJUIIMOHHBIX TyXOBHOHPABCTBEHHBIX
U COLMOKYJIBTYPHBIX II€HHOCTEH, POCCHICKOTO MCTOPUYECKOTO CO3HAaHUS Ha OCHOBE
HCTOPUYECKOTO MPOCBEILECHUS;

. noAOOp  COOTBETCTBYIOILIETO  COJIEp>KaHUS  YPOKOB, 3aJaHHil, BCIOMOTATEIbHBIX
MaTepHasoB, MPOOIEMHBIX CUTYallui Il 00CYKIEHUII;

. y4€T I1IeJIeBBIX OPUEHTHUPOB PE3yJbTAaTOB BOCIUTAHUS B ONPEACICHUH BOCIHUTATEIbHBIX
3a/la4 YpOKOB, 3aHSATUMH;

° BKIIFOYCHUEC YUUTCIIIMU B KOHCIICKThI (TGXHOJ’IOFI/ILIGCKI/IB KapTH) YPOKOB TEMATHUKH B
COOTBECTCTBUU C KAJICHAAPHBIM IIJIaHOM BOCITMTATEIbHOM pa6OTH;

° BLI60p MCTOJ0B, MCTOJHUK, TeXHOHOFHﬁ, OKAa3bIBAIOIIMX BOCIIMTATCIIbHOC B03HeﬁCTBHe Ha
JJMYHOCTh B COOTBCTCTBHMM C BOCIHUTATCIBHBIM HACAJIOM, LCJIBIO MW 3aJad4aMK BOCIIMTAaHU:,
LEJICBBIMU OPUCHTUPAMU PE3YJILTATOB BOCIIMTAHUA,

° peaIn3aliiiO IIPUOPUTETA BOCIIMTAHUS B yqe6H0171 ACATCIIBHOCTH,

° IIPUBJICUCHUEC BHUMAHUA 06yqa}01u1/1x051 K EHHOCTHOMY AaCIICKTY HM3YYaCMbIX Ha YpPOKax
npeaMETOB, SIBIICHUM U CO6BITPII>'I, WHHUIIUUPOBAHUC 06Cy>KI[eHI/II\/’I, BBICKa3bIBaHUI CBOETO MHCHUA,
BLIpa6OTKI/I CBOCTO JIMYHOCTHOI'O OTHOIICHUS K NU3y4aCMbIM CO6LITI/I$IM, SABJICHUAM, JIULAM,

. NPUMEHEHHE MHTEPAaKTUBHBIX (opM y4eOHOH paboThl - HMHTEIJIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX [O3HABATEIbHYI0 MOTHBALMIO, HMIPOBBIX METOAMK, AUCKYCCHH, JaroIuX
BO3MO’KHOCTb MIPHOOPECTH OTBIT BEJICHNUSI KOHCTPYKTUBHOTO JHAJIOra;

. IpUMEHEHHE TPYNIOBOM pabOTHI, KOTOpas YyYUT CTPOUTH OTHOILEHUS U JEHCTBOBATh B
KOMaH/ie, CiocoOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIJICHUS;



. moOyKJieHue OOyJarommxcs CcoOM0JaTh HOPMBI TOBEICHHS, IpaBWiIa OOMIEHUS CO
CBEPCTHHKAMHM W TIJarOTHYECKUMH PaOOTHUKAMH, COOTBETCTBYIOIIHME YKIATy IIKOJIBI,
YCTaHOBJICHHE U TIOJCPKKY T0OPOKETATENILHOM aTMOC(EPHI;

. OpraHU3aIMI0 HACTABHUYECTBA MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX OOyUYaIOMIMXCA Ha
HEYCIICBAIOIMIMMU  OJHOKIACCHMKAMHU, B TOM 4YHCJIE C OCOOBIMH 00pa30BaTEIIbHBIMU
MOTPEOHOCTSAMH, JAMOMIETO OOYYAIOIMIUMCS COIMAILHO 3HAYMMBINH OIBIT COTPYJAHHYECTBA U
B3aMMHOM ITOMOIIIH;

. WHULMUPOBAHUE U TMOJJEPKKY HCCIEAOBATEIbCKON JAEATEIbHOCTH OOydaroumxcs,
IUIAHUPOBAHUE M BBINOJHEHUE WHIUBUIYAIbHBIX WU TPYIIOBBIX MPOEKTOB BOCIUTATENILHOMN
HaIpPaBJIEHHOCTH.

1.COAEP/ KAHUE YYEBHOI'O KYPCA «AJI'EBPA»
7 KJIIACC

Yucia u BIYUCTICHUS

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]T OT OAHOM (PopMBI 3amucH Apodei K Ipyroi.
[ToHATHE palMOHAIBHOTIO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAOYNBAHME PALMOHAIBHBIX UYHCEI.
Apudmernueckue 1eiCTBUS C pallMOHAIBHBIMU YUCIIaMU. Pelienue 3a1a4 u3 peaabHOM IPaKTHKU
Ha 4acTH, Ha IpOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeleseHue, IpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE ONpEAETICHHUs, 3aUCh OOJbIINX YKcen. [IponeHTsl, 3auch NPOLEHTOB B BUAE ApoOU U
IpoOu B BHUJE NPOLEHTOB. TpH OCHOBHBIE 3a/laud Ha MPOLEHTHI, PEIIEHUE 3a/1a4 U3 PeaTbHOMN
IIPaKTHKH.

IIpuMeHEeHNEe IPU3HAKOB ACITUMOCTH, PA3JIOKEHNE HA MHOYKUTEIN HATYPAJIbHBIX YUCEIL

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IIpsAMasi U 00paTHasi MPONOPLUHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHHUS C NEPEMEHHOW. JlOMycTHMbIE 3HAYCHHS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEKy BeJIMUYMHAMU B Buze GopMyiibl. Beraucnenus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPaKEHUI, TOXKJIECTBEHHO PaBHBIE BBIPAXKEHUS,
IpaBuUja NpeoOpa3oBaHUs CyMM U NPOU3BEIEHHMH, MpaBUa PACKPBITUS CKOOOK M MPUBEACHUS
10JI00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnownensl u MHOrowneHsl. CreneHp MHOrowieHa. CIl0’K€HUE, BBIUUTAHUE, YMHOKEHHE
MHOTOWIEHOB. POpPMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U KBaJpaT pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4JIEHOB Ha MHOKUTEIH.

YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHs, MpaBUiia MpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW IJIMHEHHOTO YypaBHEHMUA,
pelleHne JMHEWHBIX ypaBHeHuM. CocCTaBlieHHME YPAaBHEHMH IO YCIOBMIO 3aiauu. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOIIBIO YPABHEHUM.



JIluHeiiHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU M ero rpaduk. Cuctema IBYX JTHHEWHBIX
YpaBHEHUH € JBYMsS IepeMEHHbIMU. PernieHue cucreM ypaBHEHHH CIOCOOOM MOJCTaHOBKHU.
[Ipumeps! perieHns TEKCTOBBIX 337a4 C [IOMOILBIO CUCTEM YpPaBHEHUI.

DyHKUUHA

Koopaunara toukm Ha npsamoil. UucioBble mpoMexyTkH. PacctosiHue mexnay AByMs
TOYKaMH KOOPAUHATHOU IPSMOM.

[IpsimoyronpHast cucrtema koopauHar, ocu OX m Oy. AGcumcca W opaWHATa TOYKH Ha
KOOpAMHATHON TuIocKocTH. Ilpumepsl rpadukoB, 3amaHHBIX (GopMmynamu. UteHue TpadukoB
peanbHbIX 3aBucuMocTeil. [lonstue Gpynkuuu. ['paduk pynkuuu. CoiictBa GpyHkuuid. Jluneitnas
¢bynkuus, e€ rpapuk. ['paduk pynkuun y = |x|. ['paduyeckoe perienre TuHEHHBIX ypaBHEHUH 1
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yuca 1 BIYUCTEHUS

Ksagparueiii xopenr w3 uyucna. Ilonstue 00 wuppanuoHasbHOM uyucie. JlecsaTU4HbIe
MPUOJIMKEHHST UpPaIlMOHATBHBIX Yrcesl. CBOMCTBA apru(METHUECKUX KBAJAPATHBIX KOPHEH M MX
MPUMEHEHHE K MPeoOpa3OBaHHUIO UYHCIOBBIX BBIPAKCHUN W BBIYHCICHUSM. JleHicTBUTENbHBIE
qucia.

CreneHs c 1ebIM MokasaTeseM 1 €€ cBoiicTBa. CTaHIapTHas 3aKCh YUCa.

Auiredpanyeckue BbIpaKeHUs!

KBanpatublii TpE€xusieH, pa3ioKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnrebOpanveckass aApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoit npobu. CroxeHue,
BBIUMTAHNE, YMHOKEHUE, JIeJIeHrne anredpandeckux apooel. PanuoHanbHble BBIpAXKEHHUS U UX
npeoOpazoBaHHUeE.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, dopmysia KOpHEW KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pemienue  ypaBHeHWM, CBOJAIIUXCA K JIMHEWHBIM W KBaapartHeiM.  [Ipocreiimue
IpOoOHOpaIMOHATbHBIE YPABHEHHUS.

I'padmyeckas mHTEeprpeTanys ypaBHEHHH C JBYMSI MEPEMEHHBIMH M CUCTEM JIMHEHHBIX
ypaBHEHUH ¢ IBYMS iepeMeHHbIMU. [IpuMepbl pereHus: CUCTeM HEIMHEWHBIX YPAaBHEHUH C IBYMSI
MIePEeMEHHBIMHU.

Pemienne TeKCTOBBIX 3a1a4 anreOpandeckium crocoooMm.

UucnoBble HEPABEHCTBA U UX CBOICTBA. HepaBeHCTBO ¢ 01HOM MepeMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJTHOM MepeMeHHON. CUCTeMBI JIMHEHHBIX
HEPAaBEHCTB C OJHOI MepeMEHHOM.

DyHKUUH

[Tonsitne ¢ynkuuu. O6macTh onpeAeNneHus] U MHOXKECTBO 3HaueHUH (pyHKIuH. CrocoOs
3aaHus QYHKIIHMA.

I'papux Qynkuuu. Urenue cBoiictB ¢(yHkuuum mno e€ rpaduky. Ilpumepsr rpadukon
(GYHKIHHA, OTpaXKaIOINX peaabHbIe MTPOIECCHI.

OYHKIMH, OMUCHIBAIOIINE MPAMYI0 U OOpAaTHYIO MPOMOPIHMOHANBHBIE 3aBHUCHUMOCTH, HX
rpadukn. yrkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemenne ypaBHeH il 1 CHCTEM
YPaBHEHUHU.

9 KVIACC



Yucsa v BBIYUCTICHUSA

ParnmonanbHble Yncia, uppalroHaIbHbIE YHCIa, KOHEYHBIE U OSCKOHEUHBIEC JECITUYHBIC
npoOu. MHOXXECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIIbHBIE YHCIa KaK OeCKOHEYHBIE
JecAaTU4HbIe ApoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEKIY MHOYKECTBOM JCHCTBUTEIHHBIX
YHUCeNl U KOOPAVMHATHOW MPSMOM.

CpaBHEHHE NEHCTBUTENBHBIX YHCEN, apu(METHYECKUE ICHCTBHS C JCHCTBUTEIHLHBIMU
YUCJIAMM.

PazMepsl 00bEKTOB OKPYKAIOIIETO MHUPA, JNTUTEIFHOCTD MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[IpubnmxEHHOE 3HaU€HNE BETMYMHBI, TOUHOCTb NPpUOIMKeHus. OKpyriieHne Yuced.
[Ipukuaka v OLlEeHKa pe3yabTaTOB BEIYMCIICHUI.

YpaBHeHUs] M HEPABEHCTBA

JInneiiHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIINUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIINXCS K KBaIpaTHbIM. buKBagpaTtHoe
ypaBHeHuE. [Ipumepsl pereHns ypaBHEHUN TPEThed W 4YETBEPTOW CTENEHEH Pa3JIoKEHHUEM Ha
MHOHUTEIIH.

Pemenne apoOHO-palimoHANBHBIX YpaBHEHUHN. PellieHre TeKCTOBBIX 3a7a49 alreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ JByMs NepeMEHHbIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YpPAaBHEHUN C JIBYMs NEPEMEHHBIMHU. PemeHue cucrteM [ByX YpaBHEHMM, OJHO W3 KOTOPBIX
JTUHEHoe, a Apyroe — BTOpo# cremneHu. ['paduyeckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PeleHue cucTteM JIMHEHWHBIX
HEPaBEHCTB C OJHOW mepeMeHHOW. KBampaTHeie HepaBeHCTBA. [ 'paduyeckas HHTEpIIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

D yHKUUHA

Ksampatuunas ¢ynkius, e€ rpagux u cpoiictBa. I[lapabGosia, KOOpAHWHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH MapadoIbl.

[paduku Gyrxmit: v =kx, y=kx + b, y=k/x, y=x3, y=Vx, y =|x| , u ux cpoiictsa.

YuciioBble 0CJI€A0BATEIBHOCTH U IPOTPECCUH

[lonATHE YMCIOBOW MOCIENIOBATENBHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTU PEKYPPEHTHOM
dbopmynoit 1 popmynoit N-ro uieHa.

Apudmernueckas u reomeTpuueckas nporpeccu. opmyssl N-To djaeHa apupMeTHIecKon
Y FEOMETPUYECKON MTPOTrPECCUi, CyMMBI IIEPBBIX N YJICHOB.

N3o0paxkenne uieHoOB apu(METHYECKOW U TeOMETPHUYECKOW Mporpeccuii TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHWHBIN U 3KCIOHEHITUANbHBIA pocT. CII0AKHBIE TPOLICHTHI.

2.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA»

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJabTaTbl OCBOGHHUS TNPOrpaMMbl yuyeOHOro Kypca «Airedpar»
XapaKTEePU3YIOTCSL:



1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY U HACTOAIIEMY pPOCCHUMCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUAM POCCUHMCKUX MAaTEMATHKOB MW POCCHUCKOU
MAaTEeMaTHYECKOM MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYrUX HayKax v MPUKIAJIHBIX
chepax;

2) TpasKIaHCKOe M IYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA W peau3ali €ro IMpas,
MPEJICTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYIHBIX CTPYKTYD,
SIBJICHUH, TPOLEIYP TPaxIAaHCKOTO 00IIecTBa (HarmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYX/ICHHIO ATHYECKUX TMPOOJIEM, CBS3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHHI
HAyKH, OCO3HAHWEM BaXXHOCTH MOPAIbHO-ITHYCCKMX MPHHIIUIIOB B JEATEILHOCTH y4EHOTO; 3)
TPY/0BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4YaCTHE B PEIICHUM NPAKTUYECKUX 3a/lad MaTeMaTU4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUH BCEH
YKU3HU JIJIS1 YCTICITHON TTPO(PEeCCHOHAILHON ACSITEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHUEM WHAMBHUAYaTbHOW TPACKTOPHH OOpa3oBaHUS W
KU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX TOTPEOHOCTEH;

4) 3CTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOITMOHAIIBHOMY U ACTETHYECKOMY BOCHPHSTHIO MaTEMaTHYECKUX
00BEKTOB, 3a71a4, PEIICHUH, PACCY)KICHUH, YMEHUIO BUJIETh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTU HAYYHOTI'0 MO3HAHMSL:

OpHEHTAIIMEeH B JCATEIPHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIIOBEKa, MPUPOJIbI W OOIIECTBa, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKW Kak cQepbl YeJOBEYECKOH IEATEIBLHOCTH, ATAloB €€ pa3BUTHSI U
3HAYUMOCTH JUIsl Pa3BUTHS [IUBUJIA3AIIMU, OBIAJCHUEM S3bIKOM MAaTeMaTUKU U MAaTeMaTUYECKOMN
KyJbTYpPOH KaK CpeJICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MIPOCTCHIIIMMU HAaBbIKAMH
HUCCIIEA0BATEIbCKOM ACATEIbHOCTH,

6) ¢usnyeckoe Bocnuranmne, GopMupoBaHue KyJbTYPbl 3I0POBbS U
3MOLUMOHAJIBHOI0 0JIArONOJIYYHSsI:

TOTOBHOCTBIO IPUMEHSITh MaTEeMaTUYECKHUE 3HAHNS B UHTEPECAX CBOETO 3JI0POBbS, BEICHUS
3I0pOBOro 00pasa >KU3HU (370POBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHH W OTIbIXA,
perynspHas gu3udeckas akKTUBHOCTh), COPMUPOBAHHOCTHIO HAaBBIKA pedIeKCUH, MTPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejJoBeKa;

7) JKO0JIOrHYeCKoe BOCIIUTAHHE:

OpHCHTAIIMCH HAa NMPUMEHECHHE MAaTeMaTHYCCKUX 3HAHWHU I pelieHUs 3a1ad B 00JacTh
COXPaHHOCTH OKpYXKaWIIel cpeabl, IUIAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIEJICTBUI 7Sl OKPY)KAIOIIEH Cpellbl, OCO3HAHUEM TIJI00ATFHOTO XapaKTepa IKOJIOTHUECKUX
mpo0JieM U MyTeil uX peuieHus;

8) aJanTanus K U3MEHSIIOIMMCH YCJIOBUSAM COIUAIBLHON U MPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTHUYECKYIO JESITEIbHOCTh, B TOM UKCIE YMEHHE YUYUTHCA Y IPYTUX
T0JIel, mMpruoOpeTaTh B COBMECTHOM AEATEeIbHOCTH HOBBIC 3HAHMSI, HABBIKA U KOMIIETEHIIMH W3
OTIBITA JPYTUX; HEOOXOIUMOCTHIO B ((OPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHcIe (HOPMYITHUPOBATH



naCHu, NIOHATHUA, TUIIOTC3bI 00 oObeKTax u SABJICHUAX, B TOM YHUCJIC PAaHCC HCU3BCCTHLIX, 0CO3HABATh

neuuuTel  COOCTBEHHBIX 3HAHMW M KOMIETEHTHOCTEH, IUIAHUPOBAaTh CBOE pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYyallul0, BOCIIPUHUMATL CTPCCCOBYIO CUTYallUIO KakK

BBI3OB,

TpeOyIOIMiA KOHTPMEp, KOPPEKTHPOBATh TNPUHUMAEMBIE pEIICHUS U JICHCTBHS,

(hopMyITUPOBaTh U OTICHUBATH PUCKHU U IOCIIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aelcTBUS:

BBISIBIISITh M XapaKTE€PU30BaTh CYILECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATHSAMH, (HOPMYIHpPOBATH ONpPEIEICHUS MOHSITHUM,
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKALMU, OCHOBAHUS AJIs1 0000IIEHUS
Y CPaBHEHMsI, KPUTEPUHU ITPOBOIMMOIO aHAIIN3A;

BOCIIPUHUMATh, (GOPMYIUPOBATh U MPEOOPA3OBBIBATh CYKJICHHS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, JUHIYHBIE, YACTHBIE U 00LIUE, YCIOBHBIE;

BBIABJIATE MAaTEMAaTUUCCKUC 3aKOHOMCPHOCTH, B3aUMOCBSA3H U IIPOTUBOPCHUUS B Q)aKTax,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKIACHUAX, MNpEajiaraTb KPHUTCPUU JJId BBIABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNiaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

pa3duparh T0Ka3aTEILCTBA MATEMATHUECKUX YTBEPIKICHHH (TIPSIMBIE ¥ OT MPOTUBHOTO),
MPOBOJIUTH CaMOCTOSITEJIbHO HECJIOKHBIE JI0KAa3aTelbCTBA MaTEMaTHYECKUX (DaKTOB,
BBICTPAMBATh apryMEHTAIUIO, TIPUBOIUTH MPHUMEPHI M KOHTPIIPHUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC PACCYKICHUS,

BBIOMpATh cnoco0 perieHust y4eOHOW 3ajayl (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOUpaTh HanboJiee MOIXOAAIINN ¢ yIETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

WCIIOJIb30BaTh ~ BOMPOCHI ~ KaK  MCCIENOBATENIbCKUM ~ MHCTPYMEHT  MO3HAHMUS,
(hopMynupoBaTh BOIPOCHI, (PUKCUPYIONIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBIUBaTh UCKOMOE U JaHHOe, (POpMHpOBaTh TUIIOTE3y, aPIYMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

MPOBOJIUTh TIO0 CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECIIOXKHBIA JKCIEPUMEHT,
HEOOJBIIIOE HCCIIEJJIOBAHUE II0 YCTAHOBIEHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

CaMOCTOATENIbHO  (hopMynHupoBaTh OOOOIIEHUS W BBIBOABI 10  pe3yibTaTam
MIPOBEAEHHOTO HAOJIOJICHUS, UCCIIEOBAHNUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 0000IEHNUH;

MPOTHO3UPOBATH BO3MOKHOC PA3BUTHC IIPOLICCCA, 4 TAKIKE BbIABUI'ATb MMPCAITIOJIOKCHUA
0 €I'0 pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Padora ¢ undpopmanueii:



BBISIBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUK, JaHHBIX, HEOOXOIMMBIX
IUISL PELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3HPOBATH W HMHTEPIPETUPOBATH MHPOPMALIUIO
Pa3UYHBIX BUJOB U (POPM MPEICTABICHHUS;

BBIOMpaTh hopMy mpeacTaBieHust HHGOPMAIUN U WILTIOCTPUPOBATH PEIIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoii u nx KOMOMHALIUAMU;

OIICHUBATh HAJAEKHOCTh MHPOPMALIUU TI0 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WIN
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSAMHU U LENIIMU
oOlIeHMs, SICHO, TOYHO, I'PaMOTHO BbIpaKaThb CBOIO TOYKY 3pEHMsS B YCTHBIX U
MMACBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUs 110 X0y PEIICHMs 3a/1adyi, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0/i€ 00CYX/IeHHUs 337aBaTh BOIPOCHI 10 CYLIECTBY OOCYXJaeMOW TEMbI, IPOOIEMBI,
penraeMoi 3a1a4uM, BbICKa3bIBAaTh UJICH, HALICJICHHBIE HA TIOMCK PELICHHUS], COTIOCTABIIATh
CBOM CY)KJIEHUS C CYK/IEHUSIMU JPYTUX YYaCTHUKOB JMajora, OOHapyXuBaTh pa3inyue
U CXOJACTBO IMO3MUIMH, B KOPpeKTHOH ¢opme (opmynupoBaTh pa3HOINIACUS, CBOU
BO3PAKEHHUS;

OpCACTABIATE PE3YIbTAThl PECIICHUA 3ada4u, SKCIICPUMCHTA, UCCICA0OBAHUSA, IIPOCKTA,
CaMOCTOSITEIEHO BBIOMpATh (popMaT BBICTYIUICHHS C YY4ETOM 3a7ad MPEe3eHTAUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATb U UCII0JIb30BATh PEUMYIIECTBAa KOMaHTHOM M HHIMBUAYAIbHON pabOThI IpU
pelIeHny yueOHbIX MaTeMaTH4YeCKHX 3a/ay;

MPUHUMATH 11eJIb COBMECTHOM JCSITEILHOCTH, INIAHUPOBATH OPraHU3aIUI0 COBMECTHOM
paboThI, pacpeaessaTh BUIABI padOT, JOrOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNIIOBHIX (hopmax paboThl (00CykaeHHS, 0OMEH MHEHHUSMHU, MO3TOBBIE
IITYPMBI ¥ IPYTHUE), BBITIOJIHATH CBOIO YacTh Pa0OThl M KOOPAWHUPOBATH CBOU JICHCTBHS
C APYrMMH YWICHaMU KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOILYKT
o0 KpUTepusiM, cHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS. PerysisiTuBHBIE
YHHBepcaJbHble yueOHble aefictBus CaMoopranusanus:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, ANTOPUTM peIIeHUs 3aJaud (WM €ro 4YacTh),
BBIOMpATh CIOCOO pemieHuss ¢ Y4E€TOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEHICHUU C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPOHCeCCa U Pe3ylibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,

OpeABUACTE TPYAHOCTHU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpHU PCHICHUU 3ala4U, BHOCUTH
KOPPEKTHUBLI B ACATCIIBHOCTD HA OCHOBC HOBBIX O6CTO$ITCJ'H:>CTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



*  OIICHMBATh COOTBETCTBUE pPe3yibTaTa JACATEIbHOCTH MOCTABICHHON EIH U YCIOBHSIM,
OOBSICHATH MPUYMHBI TOCTUIKECHUS UM HEJOCTUKEHUS LI, HAXOIUTh OIIHOKY, 1aBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHmy oOydeHuss B 7 KJjacce OOydalOIIMICS IOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3ybTaThI:

Yuciia v BbIYMCICHUS

BbinonHATh, coderas YCTHbIE M TNHCbMEHHbIE NPUEMBI, apU(PMETHUUYECKUE NEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3Ha4yeHMs] YMCIOBBIX BBIPAKEHUI, NMPUMEHSATh Pa3HOOOpa3Hble CIOCOOBI U
NpUEMBl  BBIYMCICHUS 3HAYEHWH JpOOHBIX BBIPAXEHUH, coAepKalluX OOBIKHOBEHHbBIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT 0HON (OPMBI 3alIUCU YUCEN K JIpYroi (mpeoOpa3oBbIBATH JAECATUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECSATHUHYI, B YaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTe yncna.

BbINoNHAT NPUKUIKY U OLEHKY pe3yiabTaTa BBIYMCICHHH, OLICHKY 3HAU€HUN YHCIIOBBIX
BBIPAKECHUH. BBINTONIHATE NEUCTBYS CO CTENECHAMU C HATYPaJIbHBIMH MTOKA3aTEISIMHU.

IIpuMeHATs IPU3HAKY JEIIMMOCTH, Pa3I0KEHUE HA MHOKHATEIN HaTypaJIbHBIX YHCEIL.

PemaTte NpakTUKO-OPUECHTHPOBAHHBIEC 3alayd, CBA3aHHBIE C OTHOIICHHEM BEJIMYHH,
IIPONOPLIHOHAIBHOCTBIO BEJIMYMH, TPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YNIbTATHI PEIICHUS 33134
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAcCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpanyeckyro TEpMUHOJIOIMIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpoliecce
OCBOEHM y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BeimonHATe nmpeoOpa3oBaHus LENOro BBIPAKEHUS B MHOTOYJIEH NPHUBEJEHUEM HOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE yMHOXKEHME OJHOWIEHA Ha MHOTOWIEH M MHOIOYJICHAa Ha MHOTOYJICH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIIATh pa3aoKEHWE MHOTOWICHOB Ha MHOXUTENIM C IIOMOIIBK) BBIHECEHUS 3a
CKOOKH OOLIero MHOXUTENs, TPYHIHMPOBKU CJIaraéMblX, MPUMEHEHUS (OpMYyNl COKPALIEHHOTO
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB JUIS pELIEHUs pa3M4HbIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEH ¢ HaTypaJbHBIMM MOKa3aTeNsiMU JUlsd NpeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHHUS H HEPABEHCTBA

Pemarps nuHelHbIE ypaBHEHHs C OJHOM IEPEMEHHOW, NMPUMEHSS IpaBHJa NEpPEXoja OT
UCXOJHOTO YpPaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, SBISE€TCA JIM YHUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.



[TonGupath mpuUMepsl ap YKHCEN, ABISIOMNUXCS PeIICHUEM JTHHEHHOTO YPaBHEHUS C IBYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOH IUIOCKOCTH TpaduK JHUHEWHOTO YypaBHEHUS C ABYMS
NepEeMEHHBIMH, TOJIB3YACh TPAUKOM, TIPUBOIUTE IPUMEPHI PELICHNUS YPABHEHUSI.

Pemarh cuctembl OBYX JIMHEWHBIX YpPaBHEHMH C JIByMSl NE€PEMEHHBIMH, B TOM YHCIE
rpaduuecKu.

CocraBiTh M pemiarh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHUU 110
YCIIOBUIO 33J1a4d, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/a4d IOJYYEHHBIH
pe3yibTar.

DyHKUUHA

N300paxkaTh Ha KOOpAMHATHOM MNpPSAMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJIMHATaM, Jy4d, OTpE3KH, HUHTEpBalbl, 3alUChIBaTh YHUCJIOBBIE TMPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM MO 3a/JaHHBIM KOOpAMHATaM, CTPOMTH
rpaduxu muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh ¢ NOMOIIBIO (YHKIINNA W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMMU:
CKOPOCTb, BpEMs, PACCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIHLHOCTh, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (GyHKIMH 110 3HaYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid criocod MpeacTaBICHUS W aHadu3a WH(OpMaIMU, W3BJICKaTh U
MHTEPIPETUPOBATH HHGOPMAIINIO U3 TpahUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJjacce oOydarOmMICS TOJYYUT CIACAYIOIMHUE MPEAMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30Barh HayanbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMS, OKPYIJICHUS U BBIYUCICHUN, M300pa’kaTh ACMCTBUTEIbHBbIC 4YHCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsTh NOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOUTh KBaJJpaTHbIE KOPHHU,
UCIOJIb3YS TMPU HEOOXOAMMOCTH KAJIbKYISITOP, BBIMOJHATH IpeoOpa3oBaHUs BBIPAKEHUH,
COJIepXKalIuX KBaJpAaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBIIMX M MajbIX YUCEN C MOMOUIbIO JAECATUYHBIX JIpoOeil u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSATHE CTENEeHW C IENbIM TOKa3aTelleM, BBIMOJHATH IMPeoOpa3oBaHUs
BBIPAKEHUI, COJIEPKAILLMX CTEIEHH C LIEJIBIM TOKA3aTEeIIEM.

BhInoyHATE  TOXKIECTBEHHBIE MpeoOpa3oBaHMs pallMOHATIBHBIX BBIPAKEHUH Ha OCHOBE
MIPaBUJI IeHCTBUI Ha/l MHOTOWIEHAMHU U alreOpanyecKuMu JIpoOsIMH.

PacknaapiBaTh KBasipaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumMensTh MpeoOpazoBaHKs BEIPRXKEHUH [T pellIeHNs Pa3InYHbIX 33/1a4 U3 MaTEMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTHKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemate nHElNHBIE, KBaJpaTHbIE YPaBHEHUS U PALMOHAJIBHBIE YPABHEHMSI, CBOJAIINECA K
HUM, CUCTEMBI JIBYyX YPAaBHEHUN C IBYMS IEPEMEHHBIMMU.



[IpoBOoAUTH MPOCTENIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUMW, B TOM YHCIIE C
pUMEHEHHEM Ipa@UUeCKHX MpeICTaBIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WIIM CHCTEMA
YPaBHEHUH pELEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

[lepexoauTe OT CIOBECHOW (HOPMYIHMPOBKH 3amauu K e€ anreOpandeckod MOAETH C
ITOMOIIBIO COCTABJICHUSI YPAaBHEHU S UJIM CUCTEMBI YPAaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]auyl MOJIy4EeHHBIH pe3ysbTart.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLICHKH, PEIIaTh JIMHEWHbIE
HEPaBEHCTBA C OJHOW MEPEeMEHHOW W WX CHCTEMBI, JaBaTh TIpaUUEeCKy0 HILTIOCTPAIHIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[ToHumath 1 UCNoOaB30BaTh (HYHKIIMOHATIbHBIE OHATUS U SA3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003Ha4YeHUs), ONIPEENIATh 3HaUeHHE (PYHKIIMU 1O 3HAYEHHUIO apryMEHTa, ONPEeNsITh CBOMCTBA
dbyHkMu 1o e€ rpaduky.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=Kk/x, y=x2, y=x3,y = |x|, y = VX, OIHCBIBATb CBONCTBA YHCIOBOI (DYHKIIHH IO €&
rpaduky.

K konmy oOyuenus B 9 kJjacce oOydyaromuiicsi TOJMYYUT CIAEAYIOMHUE TPEIMETHBIC
pe3ynbTaThl:

Yucna u BIYUCTICHUS

CpaBHUBaTh U YIOPSAI0OUMBATH PAllMOHANIbHBIE U UPPAI[MOHATIbHBIE YHCTIA.

BeimonHATe apudmMernyeckue NEHCTBUSA C PALMOHAIBHBIMU YHCIIaMHU, COYETasl YCTHBIE U
IIMCBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYNCICHHS C UPPALIMOHATIBbHBIMU YHCIIAMU.

Haxonuth 3Ha4eHHs CTENEHEH C LEIbIMU NOKA3aTeIIMU M KOPHEW, BBIYHUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAKCHHUMN.

OKpyryATh NEHCTBUTEIBHBIE YHWCIA, BBIIOJHATH INPUKHIKY pPE3yJabTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTs nuHEWHbIE U KBaJipaTHbIC YPABHEHUS, YPABHEHHUSI, CBOILIMECS K HUM, IPOCTEHIINE
IpOOHO-pallMOHATIbHBIE YPABHEHMSL.

Pemate cucremsl OBYX JMHEHHBIX YpaBHEHUH C ABYMs IIEPEMEHHBIMH U CHCTEMBI [BYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SBJIACTCS JIMHEHHBIM.

Pemate TeKkcTOBbIE 3a7auM anreOpanvyeckuM CIocoOOM C TMOMOUIbIO COCTaBICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHHH C IByMs IEPEMEHHBIMH.

[IpoBoauTh npocTele UCCIeI0BaHUs YPABHEHUIM U CUCTEM YPAaBHEHHMH, B TOM UYHCIE C
IIPUMEHEHHEM rpapUUuecKiX MpecTaBlIeHul (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA
YpaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

Pemate nMHeliHBIE HeEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTh peLIeHHE
HEPABEHCTB Ha YMCIIOBOU MPSIMOM, 3alIUCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemats cucTeMpl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIME KBAJPAaTHOE
HEPaBEHCTBO, M300paXkaThb PEIICHWE CUCTEeMbl HEPABEHCTB Ha YMCJIOBOM MpPsIMOMl, 3aluchIBaTh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELIEHUH Pa3IMYHBIX 3a]ad.



DyHKUUHA
PacrioznaBath (hyHKIIMHM U3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMAaTHYCCKH PACIIOIOKCHHE HA

KOOPJIMHATHOM IJIOCKOCTH rpadukoB GpyHKimid Buaa: Y = Kkx, y = kx + b, y = k/x, y = ax2 + bx +

¢,y =x3, y=1x, ¥ = |X|, B 3aBHCHMOCTH OT 3HaueHHI KO>)DUIMEHTOB, OMMUCHIBATH CBOHCTBA

GbyHKIUH.

Crtpouth M M300paxaTb CXeMaTH4YeCKH rpaduKyd KBapaTHUHBIX (DYHKIHH, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN MO UX TpaprKaMm.

Pacnio3naBate KBaipaTHYHYIO (YHKIHUIO IO GOPMYJIE, TPUBOAUTE IPUMEPHI KBaIPATUIHBIX
(GyHKIMHN U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H IPOTPECCHH

PacnioznaBath apu(MeTHUECKyl0 U T€OMETPUUYECKYIO MPOrPECCUU MPHU PasHBIX crocodax
3aJJaHHUs.

BbINONHATE BBIYMCICHUS C HCIOJB30BAHMEM (QOPMYN N-TO 4iI€Ha apu(PMETHUECKOH M
F€OMETPHUUYECKON MPOTrPECCUi, CyMMBI ITEPBBIX N YJIEHOB.

N300paxkaTh 4iaeHbl NOCIeI0BATENBHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemats 3a1auu, CBA3aHHBIE C YMCIOBBIMU MOCIEA0BATEILHOCTAMU, B TOM YHCIIE 33]]a4 U3
peasibHOM JKHU3HHM (C UCTOIb30BAaHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (wnpposrie)
s NporpamMmel Beero Koutpossusie | Tpakruueckue | 00Pas0OBaTelbHbie
padoThI padoThI pecypcenl
Yucna u BeuMcieHus. ParnonanbpHbIe bubmmoreka [{OK
1 qyucna 12 https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 ANrebpanvecKHe BEIPaKEHH 42 2 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 YpaBHEHUA H HEPABEHCTBA 22 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopmutatet u rpaguxi. QyHKuuu 13 1 https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
5 Ilosropetine n o6obuerue 13 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
8 KVIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
HaumenoBanue pa3jieoB U TeM (un¢posnie)
Ne n/n NPOrpaMMBI Beero Kontposbhbie | Ilpaktuyeckne | 00pa3oBaTesibHbIE
paboThI paboThI pecypchl
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bubmuoreka [JOK

1 Uucna u Beruucnenus. Kpagpatueie KOpHU 15 https://m.edso0.ru/7f417afs
Uucna u Beranciienns. CTENeHb ¢ 1eTbIM bubmmoreka [{OK

2 IIOKa3aTeIeM ! https://m.edsoo.ru/7f417af8
AnreOpandecKkre BhIpaKEHUSI. bubnuorexa [JOK

3 KBagpartHslii TpéxuineH 4 https://m.edsoo.ru/7f417af8
AnreOpandecKkre BhIpaKEHUS. bubnuoreka [JOK

4 Anrebpanyeckas 1po0b 16 https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBasipaTHbIe bubmuorexa [JOK

5 YpaBHEHUS 18 https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubmuorexa [JOK

6 ypaBHEHU U 10 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK

7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK

8 PyHKun. OCHOBHKIC IOHATHA 5 https://m.edsoo.ru/7f417af8
9 bu6mmoreka [JOK

Dyuxuun. Hucnossie GyHKII 6 https://m.edsoo.ru/7f417af8
10 606 bubmuoreka [JOK

HosTopenue u 06obmeHHe 9 https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

9 KUIIACC
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Koun4yecTBo yacos DJIeKTPOHHBbIE
HauMeHoBaHHe Pa3/IeI0B U TeM (un¢pposbre)
Ne n/n nporpamMMbl Beero KonTpoJbHbie IIpakTnyeckue o0pa3oBaTtejibHbIE
padoTsl padoThI pecypcsl
Yucna v BeruncieHus. JleicTBUTENbHBIE bubnuotexa [JOK
1 yucna 10 https://m.edso0.ru/7f419d08
VYpaBHEeHUs] U HEpaBEHCTBA. YPaBHEHUSA C bubnuorexa [JOK
2 OJIHOM TIEPEMEHHOM 14 1 https://m.edsoo.ru/7f419d08
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubnuotexa [JOK
3 yYpaBHEHUU 13 1 https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 11 https://m.edso0.ru/7f419d08
5 o 16 1 bu6moreka [IOK
YHKIAH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie MOCIIEI0BATEILHOCTH 17 2 https://m.edsoo.ru/7f419d08
[ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALIUS bubnuoreka [JOK
! 3HaHUU 21 1 https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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4.ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI ITO YYEBHOMY

KYPCY «AJITEBPA»
7 KIIACC
Kon
NpoBepsieMoro IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
pesyabTaTa o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 Yucna v BBIYKCICHUS
BeIMoOnHATE, couyeTas YCTHBIE W TNHCHbMEHHBIE TNPHUEMBI, apu(METHUECKHE
1.1 NEHCTBYS C PALMOHATEHBIME YHCIIAMHE
HaxomnTe 3HAaYeHHWsS YMCIIOBBIX BBIPAKEHUH, NPHUMEHATh pa3zHOOOpa3HbIe
12 crocoObl W TPHUEMBI BBIYMCICHHUS 3HAYCHHWH JPOOHBIX BBIPAXECHUH,
' coJIepXKaniux OOBIKHOBEHHBIC U JIECATUYUHBIC IPOOH
[lepexonuTe OT ofHON (hOPMBI 3alUCH 4YKceN K Apyroi (mpeoOpa3oBHIBATh
13 JECSITUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B
' YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
1.4 CpaBHUBATh U YIOPSAIOUMBATH PAIMOHAIbHBIE YUCIIA
1.5 OKpyTaaTh yncaa
BbInoNHATE NPUKUIIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUH, OLICHKY 3HAUeHUN
16 YHCIIOBBIX BBIPAXKEHUN. BBINMONHATH JEMCTBUS CO CTENEHIMU C HATYpajlbHbIMU
' MOKa3aTeIsIMU
[IpuMeHsTh PU3HAKK JEIUMOCTH, Pa3i0KeHHe Ha MHOKUTEIN HATYPaTbHBIX
1.7 qucen
PemaTth mpakTHKO-OPUEHTUPOBAHHBIE 3a/a4H, CBS3aHHBIE C OTHOILIEHUEM
BEJIMYKH, TPOMOPLIHUOHATEHOCTBIO BEIHYUH, MPOIIEHTaMU, HHTEPIPETUPOBATH
1.8 pe3ynpTaThl pelIeHus 3aAady C y4€TOM OTpaHHuYEHUM, CBS3aHHBIX CO
CBOMCTBaMH pacCMaTpUBaEMbIX OOBEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
Hcnonb3oBathk anreOpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€
2.1 B TIPOIIECCE OCBOEHHUS y4eOHOro MaTepuana
Haxonuth 3HaueHNs OyKBEHHBIX BBIPAKECHUN TIPH 3aJaHHBIX 3HAYCHUSX
2.2

NEPEMECHHBIX




2.3

BrInoaHaTh HpeO6pa3OBaHI/ISI LECJIOTO BBIPAXKCHUA B MHOTOYJICH IPHUBCACHHUEM

MOJ0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

BremonaaTe YMHOKCHHUE OJHOYWJICHA Ha MHOIOYJICH W MHOIO4YJICHAa Ha

24 MHOTOYJICH, IPUMEHATH (OPMYJIBI KBaJ[paTa CyMMBI U KBa/IpaTa pasHOCTH
OcymiecTBIATh Pa3oKEHUE MHOTOWIEHOB HA MHOMUTENIM C IIOMOIIbIO
95 BBIHECEHMsI 3a CKOOKM OOIIEro MHOKMUTENS, TPYNIHUPOBKU CIIAracMbiX,
' MpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
[IpumensaTs npeoOpa3oBaHKsl MHOTOWIEHOB JUIsl pEILIEHUs PA3IMYHbIX 33/1a4 U3
2.6 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PealIbHOM MPaKTUKU
Hcnonp30Barh CBOMCTBA CTENEHEW C HATypaIbHBIMU IIOKA3aTeNAIMM IS
2.7 IpeoOpa3oBaHus BEIPAKEHHUIA
3 VYpaBHEHHS U HEPABEHCTBA
Pewrate nMHEVHBIE ypaBHEHHMS € OJHOM NEPEMEHHOW, NMPUMEHsSS IpaBUia
3.1 epexosa OT HMCXOJHOTO YPaBHEHHsS K pPaBHOCUIBHOMY eMy. IIpoBepsrs,
ABIIAETCS JIM YUCIIO KOPHEM YPABHECHHUS
[IpuMensTh rpaduuecKre METOIbI MPY PEIICHUH JTUHEHHBIX YPAaBHECHUH U UX
3.2 chcTeM
[lonGupars mnpuMepsl Map 4YHUCEN, SIBIAIOLIMXCS PpELIEHUEM JIMHEHHOro
3.3 YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CrtpouTh B KOOPAMHATHOH MJIOCKOCTH I'pauK JIMHEHHOTO YpaBHEHUS C JBYMS
3.4 NIEPEMEHHBIMH; MOJb3YSCh TIpapUKOM, HPUBOIUTH IMPUMEPHl PEIICHUS
' ypaBHEHUS
Pematp cucreMsl IByX JIMHEHHBIX YPABHEHUM C JBYMs IEPEMEHHBIMU, B TOM
3.5 qucie rpadguyecku
CocraBiATh M pellaTh JIMHEHHOE YPABHEHHME WIM CUCTEMY JIMHEMHBIX
36 YPAaBHEHUI IO YCJIOBHUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBHM C
' KOHTEKCTOM 3a/1a4¥l TOJYy4CHHBIN Pe3ybTaT
4 Koopaunats! u rpadpuku. @yHKIuu
N306paxaTh Ha KOOPIAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 33 JaHHBIM
41 KOOpJIMHATaM, Jy4M, OTpPE3KH, HHTEpBajbl, 3alUCBhIBATh YHCIOBBIE

MIPOMCIKYTKHU Ha aJIFeraI/I‘-ICCKOM SA3BIKC




4.2

OtmMmeuars B KOOpHHHaTHOﬁ IJIOCKOCTH TOYKH 110 3aJaHHBIM

KOOpJMHaTaM
4.3 Crpouts rpaduku muHeitHbIX pyHkuui. Ctpouts rpaduk GyHKIuu y =
X
OnuceiBaTh € TOMOIIbIO (YHKIMM U3BECTHbIE 3aBHUCUMOCTH MEX]Y
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTb,
IPOU3BOIUTENILHOCTD, BpeMsl, 00bEM paboThI
4.5 Haxouts 3HaueHne QyHKIMY 110 3HAYEHHIO €€ apryMeHTa
[Tonumars rpaduueckuil cnocod NpeACTaBICHUS U aHaIU3a MHPOpMAaIUH,
46 U3BJIEKaTh M HWHTEPIPETUPOBATh HHPOpPMALUI0 U3 TpaduKOB peasbHbIX
' MIPOLIECCOB U 3aBUCUMOCTEN
8 KUIIACC

Konx nposepsiemoro

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM

pe3yJibTara x
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
1 Yucna v BEIYMCICHUS
Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTENIbHBIX YHCEI
1.1 JUIS CPaBHEHUS, OKPYIJICHUS U BBIYUCIICHUIA, N300pakaThb
NeHCTBUTENbHBIC YKClIa TOYKaMU Ha KOOPAWHATHOU MPsIMO
[IpumensaTh mnoOHATHE apU(METUYECKOro KBAJAPaTHOTO KOPHS, HAXOJUTh
KBaJI[paTHbIE KOPHU, UCHOJB3YS MPU HEOOXOIUMOCTH KaJbKYIATOP, BHIOIHATh
1.2 npeoOpa3oBaHUs BBIPAKEHUH, COJAEPXKAIIMX KBAJIpaTHbIE KOPHU, HCHOJB3YS
CBOICTBa KOpHEM
Hcnonb3oBath 3anmucy OOJIBIINX U MAJIBIX YHCEI C IOMOIIBIO IECATUYHBIX ApoOeit
13 u creneHel yucna 10
2 AnrebpandecKkue BbIpaXKeHHUS
[IpuMeHAT, MOHATHE CTENEHM C  LEeJIbIM  [I0Ka3aTeleM,  BBINOJIHATh
2.1

Hpeo6pasoBaHI/1;1 BHpa)KeHI/II\/’I, CoeprKaInX CTCIICHU C LCJIBIM IIOKAa3aTCICM

2.2

BEINOIHATE TOXASCTBEHHBIE npe06pa30BaHH;1 patrOHAJIbHBIX BLIpa)KCHI/Iﬁ Ha
OCHOBC ITPpaBUJI JIENCTBUM HaJ MHOTOYWICHAMH U aJ'II‘C6paI/I‘-ICCKI/IMI/I leO651MI/I




2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[TpumensTe mpeoOpa3oBaHUs BBIPAKEHUH IS pPEIICHHs PA3IUYHBIX 337ad U3
MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN IPAKTUKU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemwate nMHEHHBIE, KBaJpaTHbIE YPAaBHEHHMS M PALMOHAIBHBIE YpPaBHEHMS,
CBOJIILIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU

3.2

[IpoBOAUTE MpPOCTEHIIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YPaBHEHHM, B

TOM YHUCJE€ C MPUMEHEHUEM rpapuuecKux MpeAcTaBiIeHUN (YyCTaHaBIMBATh,
MMEET JM ypaBHEHUE WM CUCTEMa YPAaBHEHUMN PEUICHUs, €CIIA UMEET, TO
CKOJIBKO, ¥ TIPOYEe)

3.3

[lepexonuTe OT croBecHOW (OpPMYIHPOBKU 3agaun K e€ anreOpanyeckoit
MOJIETM C TIOMOIIBIO COCTABJICHHUS YpPaBHEHHUS WM CHUCTEMBl YpaBHEHHUH,
WHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM 3aJa4d TOTYYCHHBINA
pe3ynbTaT

3.4

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUSI, OIICHKH, PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW U HMX CHCTEMBI, JaBaTh
rpadu4IecKyr0 WITIOCTPAIIMI0O MHOXKECTBA PEIICHUM HEPABEHCTBA, CHCTEMBI
HEPaBEHCTB

OyHKIMU

4.1

[ToHumarh ¥ HCMONB30BaTh (PYHKIMOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHMS ), ONIPEEIATh 3HaYeHHE (DYHKIIMH 110 3HAUYECHUIO
apryMeHTa, onpeAeNsTh CBOMCTBAa (PyHKIUH 1O e€ rpaduKy

4.2

Crpouts rpaduku 31eMeHTapHbIX QYHKUUN BUTA: y=k/x

y:

k/x

, Yy =X?, y =X, y = [X|, ONUCHIBaTh CBOWCTBA YUCIOBON (PYHKIMH I10 €€ rpaduKy

9 KJIACC




Kona nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM

pe3yJbTara
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
1 Yucna v BEIYHACICHUS
1.1 CpaBHUBATh U YIOPSAI0UMBATh PAllMOHAJIbHBIE U UPPAL[MOHATIbHBIC YHCIIA
Bemonsate apudmMeTHuecKkue JeHCTBHA C palMOHAIBHBIMU YWCIIAMH,
couerasi yCTHblE M NHCbMEHHbIE INPUEMBI, BBIIOJHATh BBIUMCIECHUS C
1.2 UPPALMOHATILHBIMU YU CIIAMU
1.3 HaxonuThk 3HaueHHs CTENEHEN C [ENbIMU TOKA3ATEISIMHU U KOPHEH,
BBIYMCIISATh 3HAYEHHSI YUCIOBBIX BhIPAXKEHHUM
Oxpyrnarh JAeWCTBUTEIbHBIE YHWCIA, BBIMOIHATH MPUKHUIKY pe3ysibTaTa
14 BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
Pemaths nuHelHble W KBaJpaTHbIE YpaBHEHHUS, YPaBHEHHMsI, CBOJISIINECS K
2.1 HUM, TIPOCTEHIIINE TPOOHO-PAIMOHATILHBIC YPaBHEHUS
Pemath cuctembl IBYX JUHEHHBIX ypaBHEHUN C JBYMS MEPEMEHHBIMU U
CUCTeMBbl [IByX YpaBHEHMH, B KOTOPBIX OJIHO ypaBHEHHE HE SBIISETCS
2.2 JIMHENWHBIM
PemaTte TekcToBBIE 3aJauM  anredpandeckuM CHOCOOOM C TMOMOIIBIO
COCTaBIICHUS ypPaBHEHUS WU CHUCTEMbl [BYX YpaBHEHUH C JBYMS
2.3 epPEeMEHHBIMU
[IpoBoauTh MpoCTEIINe UCCIIEIOBAaHUS YPAaBHEHHM 1 CUCTEM YpaBHEHUH, B
TOM 4YHCIIE C TPUMEHEHHEeM rpaduuecKux IMpeACTaBiIeHU (Hampumep,
2.4 yCTaHaBIUBaTh, UMEET JIM YpaBHEHHE WJIM CHCTEMa ypaBHEHUH pelIeHHUS,
€CJI UMEET, TO CKOJIBKO)
Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxarb
2t pEllIEHNe HEPABEHCTB Ha YHUCIOBOM MpSAMOH, 3alMCHIBaTh DPELIEHUE C

IMOMOIIBIKO CUMBOJIOB




Pemrate CHUCTCMBI JIMHEMHBIX HCPAaBCHCTB, CHUCTCMBI HCPABCHCTB,
BKIIIOHAOUEC KBAAPATHOC HCEPABCHCTBO, 1/1306pa>1<aTL PCHICHUC CUCTCMBbI
HCPAaBCHCTB Ha YHCIOBOM HpﬂMOfI, 3alMrCbiBaTh PEIICHUC C IIOMOUIBIO

2.6
CHUMBOJIOB
2.7 Hcnonb3oBaTh HEpaBeHCTBA [P PELICHUN PA3IMYHBIX 33134
3 D
YHKIIAN
PacrioznaBare (yHKIMM HM3y4yeHHBIX BHUAOB. [loka3piBaTh cXemMaTHUECKU
pacroJio’)KeHne Ha KOOPAMHATHOM IUIOCKOCTH TrpadukoB (yHKIHMN BUIa:
31 y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBucHMOCTHM OT 3HAYCHHII
K03((UILIMEHTOB, ONUCHIBATH CBOICTBA (PYHKLUI
[Toka3pIBaTh CXeMaTUYECKH PACIIOJIOKEHHE Ha KOOPAMHATHON MIJIOCKOCTH
3.2 rpaduxoB QyHKuMN BUaa y = VX, y = |X| ¥ onuchIBaTh CBOWCTBA (DYHKIIHI
3.3 Crpoutsb 1 n300pakaTb CXeMaTUYECKH rpapuKu KBaIpaTUYHBIX QYHKIINUMH,
OTIMCHIBATh CBOMCTBA KBAIPATUIHBIX (QYHKITHH 110 UX rpadukam
Pacrnio3HaBate kBajpaTH4yHyO (QYHKIHIO 110 (GopMysie, IPUBOAUTH IPUMEPHI
3.4 KBaJIPaTUYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUU
4 ApudmMernueckas ¥ TECOMETPUUECKAsT POTPECCUHU
Pacnio3HaBathk apupMeTHYECKYIO0 U F€OMETPUYECKYIO IPOTPECCUH ITPU
4.1 pa3HBIX crioco0ax 3agaHus
BbINONHATE  BBIYMCIEHUS C MCHOJIb30BaHHMEM (opMya N-ro 4jeHa
40 apu(pMeTHYECKON U reOMETPUYECKON MPOrPeCcCHii, CyMMBbI IIEPBBIX N YJIEHOB
N3006pakaTh WieHbl OCIE10BATEIBHOCTH TOUKAMHU Ha KOOPAMHATHOM
4.3 MJIOCKOCTH
Pematp 3amaum, cBA3aHHBIE C YHMCIOBBIMU IOCIENOBATEIBHOCTSMH, B TOM
W qucie 3aJaud M3 pPealbHOW J>KM3HM (C HCMOJIBb30BAaHUEM KaJbKYJIATOPA,

U(POBBIX TEXHOJIOTHIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

7 KJIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna 1 BEIYUCICHUS
JlpoOu OOBIKHOBEHHBIC M JCCATHYHBIC, MEPEXO] OT OJHOW (POPMBI 3aIMUCH
11 npobeit k apyroif. IloHsTHE palMOHAIBHOTO YHMCia, 3alKCh, CPaBHEHUE,
' YIOPSIOYUBAHUE PALIMOHATBHBIX YHCEIT
ApupmeTrueckue ASHCTBHS C pallHOHAIBHBIMU YHCIaMU. PeleHue 3amad w3
1.2 peanbHOM MPaKTHKU Ha YacTH, Ha IPOOH
CreneHb ¢ HaTypaJbHBIM TIOKAa3aTeJIeM: OIpeNeICHHe, TpeoOpa3oBaHue
1.3 BBIpaXKCHUH Ha OCHOBE OTIPEICIICHHUS, 3aMCh OOJIBIITHX YHUCEIT
ITporieHThI, 3aMKCh MPOIIEHTOB B BH/IE APOOH U APOOH B BUJE MPOIECHTOB. Tpu
1.4 OCHOBHBIE 3a/Ia4X Ha MPOIECHTHI, PEIICHHE 3a/]a4 U3 PeallbHOW MPAKTUKU
[IpuMeHeHre  MPH3HAKOB  JEIMMOCTH, pPa3/IOKEHHE Ha
1.5 MHOKHTENH HATYPAIbHBIX YUCET
PeanbHbIe 3aBUCUMOCTH, B TOM  4YHCIE TIpsMast "
1.6 006paTHAas MPOTIOPITMOHATHEHOCTH
2 AnreOpandecKue BRIPaXKeHHS
[lepeMeHHBIE, YHCIOBOE 3HAYCHHE BBIPAXKEHUS C IepeMeHHOH. JlomycTumblie
21 3HAYCHUS IEPEMEHHBIX
[IpencraBieHne 3aBUCUMOCTH MEXK]Ty BETMYMHAMHU B BUJIE (POPMYIIBI.
2.2
Brrauciienus mo popmynam
[IpeoOpa3oBanue OYKBEHHBIX  BBIPAKCHHH, TOXJICCTBCHHO paBHbIC
2.3 BBIPKCHUS
24 CBOWCTBA CTEIECHU C HATYPAIBHBIM ITOKa3aTelIeM
OpHounenbl ¥ MHOTOWIeHbI. CterneHb MHorowieHa. CIlO’KeHHE, BBIYHMTAHHE,
2.5 YMHOYKCHHUE MHOTOUYICHOB
@dopMyITbl COKPAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
2.6
dopmyra pa3HOCTH KBapaToOB. Pa3noxeHne MHOTOUJICHOB HA MHOXHUTEITH
3

YpaBHEHUSs




YpaBHeHHE, KOPEHb YpaBHEHUSI, TpaBHiIa MPeoOpa3oBaHus ypaBHEHUS,

31 PaBHOCHJILHOCTb YPaBHEHHI
39 JInneliHOE ypaBHEHUE C OJTHOM IIEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOTO YPaBHEHHUS,
' peuieHne IMHENHBIX YpPaBHEHUN
CocraBieHHE ypaBHEHUH IO YCIOBHUIO 3aJaud. PerieHue TEKCTOBBIX 3ajad C
3.3 IMOMOILIbIO YPABHEHHI
3.4 JIuHeliHOe ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 TpapuK
Cucrema IByX JIMHEHHBIX YpaBHEHUH ¢ JByMs NepeMeHHbIMU. Pemenue cucrem
35 YpaBHEHUH CcrocoOOM MojAcTaHOBKU. IIprMepsl peleHust TEKCTOBBIX 3ajiad C
' MTOMOIIBIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopannara Toukn Ha npsMoi
Hucnosle MpoMexXyTKH. PaccTossHME MEX Ty IBYMsI TOUKaMH KOOPAVMHATHOM
4.2 npAMOi
[IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. Abcurcca U opAUHATa TOYKH
4.3 Ha KOOP/MHATHO# TIOCKOCTH
[Tpumepsl rpadukoB, 3aaaHHBIX hopMynamMu. UTeHne rpagukoB pealbHBIX
4.4 3aBHCUMOCTEH
4.5 [Tonsarue pynkuuu. I'paduk ¢pynkmuu. CBoricTBa GPyHKITUI
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynkumu y = [X|
I'padudeckoe peeHre TMHEHHBIX YPABHEHUH U CHCTEM JIMHEHUHBIX
4.7 ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 UYucna u BBIUMCIEHUS
KBanpatHbiii kopeHb U3 yncina. [lonsartue 06 nppanoHaIbHOM YHCIIE.
1.1

I[eCHTI/I‘IHLIe HpI/I6J'II/I)KCHI/IH HPPaAUOHAIIBHBIX YHUCCII




CpoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEW M WX NPUMEHEHHUE K
MPeoOPa30BAHMIO YMCIIOBBIX BBIPAXKCHUIH U BHIYUCICHUSM. [|efiCTBUTEHHBIC

1.2
qucna
1.3 Crenens C 1eJIbIM TIOKa3aTesieM U € cBoicTBa. CTaHmapTHas 3aMuch YKCiia
2 AnreOpandecKue BhIPaKCHHS
2.1 KBanpartusiii TpEXUieH, pa3yioKEeHHUE KBAIPATHOTO TPEXWICHA Ha MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aredpandeckoit 1poou
2.3 CrnoxeHnue, BRIUUTaHHUE, YMHOKEHUE, JICJICHHE allreOpandecKux Apooeit
24 PannonanbHbIe BhIpa)KE€HUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
KBanpartnoe ypaBHeHue, GopMysa KOpHEH KBaIpaTHOrO ypaBHEHUSI.
31 Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPaTHBIM
3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIC YPaBHEHUS
I'pacdmueckas mHTEepnpeTanysi ypaBHEHUN C JIBYMSI IEPEMEHHBIMH U CHCTEM
3.4 JUHEWHBIX YpaBHEHUU ¢ JABYMSI IepeMeHHbIMU. [IpuMepsl pelieHus cucrem
' HEJIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 alreOpandecKuM CIocoOoM
3.6 YucnoBbie HEPABEHCTBA U X CBOICTBa
3.7 HepaBeHcTBO ¢ 0HOM NTepeMEHHOI
3.8 PaBHOCHIBHOCTH HEPABEHCTB
3.9 JIuHeiHbIe HEpaBEHCTBA ¢ OJJHOM TEPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJJHOM MepEeMEHHON
4 OyHKIMU
[Tonsitne pynkuunu. OOGMIACTh ONMpeneIeHHs] 1 MHOXKECTBO 3HAYCHUH (DYHKIIMH.
4.1 CriocoOsI 3a1anus QyHKIIHIMA
4.2 I'paduk pynkimu. Urenue cBoicTB HyHKINH MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTpAXKAIOUIUX PeaTbHbIE TPOLECCHI




OyHKIMH, OTIMCHIBAIOIINE MPSIMYIO H 0OPaTHYIO MPOMOPIIHOHAIBHBIC

. 3aBUCHUMOCTH, X IpaQuKu
4.4 ,
4.5 Oyukmmn y =x?, Yy = X3
4.6 Oyukiun y = VX, Yy = |x|
4.7 I'paduueckoe pemieHne ypaBHEHUH U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
PannonanbHbIe yncia, UppaMoOHaIbHbIE YHCTIa, KOHEYHbIE U OECKOHEYHbIE
1.1 JECATUYIHBIC IpoOU
MHO0k€ecTBO JeMCTBUTEIbHBIX YHCEN, IEHCTBUTEIbHBIE YHCIa KaK OECKOHEUHbIE
JecsITUUHbIe Apoou. B3auMHO 0JHO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
1.2 JIEWCTBUTENbHBIX YHCEN U KOOPIUHATHOM NpsiMoid. CpaBHEHUE IEUCTBUTEIbHBIX
qucen
1.3 ApubdmMernueckue TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMU
W3mepenusi, npubmmkeHus, oleHKu. Pa3Mepsl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
JUIUTEIBHOCTh MPOIIECCOB B OKpyxkawomeM wmupe. [IpubmmkénHoe 3HaueHue
1.4 BEJIMYMHBI, TOYHOCTh NpuOImkenus. Okpyrienue uucen. [Ipukuaka u oueHka
pe3yinbTaTOB BBIYMCICHUN
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 VYpaBHEHHUS C OJJTHOI IEpEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pelienne ypaBHEHUH, CBOISIIMXCS K JIMHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Pernienue ypaBHeHUM, CBOIAIIUXCS K KBaIPaTHBIM
buksanpatHoe ypaBHeHue. [IpumMepsl pellieHrs ypaBHEHUN TPETbEeW U 4€TBEPTOM
24 CTENEHEN pa3joKeHUEM Ha MHOXKUTEIU
2.5 Pemenne 1poOGHO-pallMOHANBHBIX YpaBHEHUI
2.6 Cucremsl ypaBHEHUH
2.7 %
paBHEHUE C IBYMsI IEPEMEHHBIMH U €T0 Tpaduk




2.8

Pewrenne cucrem IByX JTUHEHHBIX YPABHEHUN C IByMS IIEPEMEHHBIMU

Pemenne cucreM nByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEMHOE, a IPYroe —

2.9 BTOPOI CTETIEHU
2.10 I'paduueckast mHTEpIIpETAIIUS CHCTEMBI YPaBHEHUH C IBYMS TIEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 33124 aNreOpandecKuM CrocoooM
2.12 YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
2.14 Pemrenne cucrem IMHEHHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpaTHbsle HepaBeHCTBa
I'padmueckas nHTEpIIpEeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI
2.16 MIepEeMEHHBIMU
3 OyHKINU
Ksagpatnunas ¢ynaknusa, e€ rpaduk u cBoiictBa. IlapaGoma, KOOpIWHATHI
3.1 BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN NapadOJIbl
3.2 I'paduku pynxiwmit y=kx, y=kx+b u ux coiictBa
3.3 I'paduxu Gyukimit y=K/X, y = X3 1 ux cBoicrBa
3.4 I'paduku Gyskmnmii , u ©X cBOMCTBA
4 YucoBble NOCIEI0BATEIBHOCTH
Omnpenenenre M cHOcoObl 3a/laHUsl YMCIIOBBIX MOCJEI0BATEIbHOCTEH. 3agaHue
4.1 MOCJIEI0BATEILHOCTU PEKYPPEHTHOM popmyIoit u popmysoit N-ro uieHa
Apudmernueckas mporpeccus. Dopmynsl N-ro  wieHa apupMeTHYecKon
4.2 MIPOTrPECCUU, CyMMBI IIEPBHIX N YIECHOB
l'eomerpuueckas mnporpeccusi. @opmynsl N-ro  WieHa T'€OMETPUYECKOM
4.3 MIPOTrPECCUU, CyMMBI IIEPBHIX N YJIECHOB
N306paxenue 4ieHOB apu(pMETHIECKON U TeOMETPUUECKOM Mporpeccuit Toukamu
4.4 Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIUAIBHBINA POCT
45 CnoxHbl€ MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaAM OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOH NPOrpaMMbl OCHOBHOIO 00IIero
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBarh NOHATUAMU: MHOXKECTBO, MOJIMHOKECTBO, ONEpaLlun
HaJl MHOXECTBaMH; YMEHHE ONEepUpOBaTh MOHATUSAMU: I'pad, CBA3HBIN Tpad,
JIEPEBO, LUK, IPUMEHATh UX IIPU PEUICHUU 3a/1a4; YMEHHUE HCIIOJIb30BaTh
rpajguyeckoe MPEJCTaBIEHUE MHOXKECTB JUIl OIHMCAHMSI  pealbHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB

YMeHne omnepupoBaTh TOHSATHSIMH: OTPEICICHUE, aKCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO,  yYMEHHE  pAclo3HaBaTb  HCTHHHBIE W JIOYKHBIE
BBICKa3bIBAHUS, MPUBOAUTH TPUMEPHl U  KOHTPHPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPHUIIAHUSI BHICKA3bIBAHUN

YMeHue omnepupoBaTh MOHATHSMH: HATypaJlbHOE UHCIO, MPOCTOE U
COCTaBHOE YHCJIO, JCTUMOCTh HATypalbHBIX UMCEN, MPU3HAKH ACTUMOCTH,
[eJI0€ YHUCII0, MOJIyJIb YHUCIa, OOBIKHOBEHHAs JIpO0b U JecATUYHAsT ApoOb,
CTaHJAPTHBIA BUJ YHUCIA, PALlMOHAIBHOE YHUCIO, UPPAlMOHATIBHOE YUCIIO,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb; YMEHHUE BBIMOJHATH JIEHCTBUS C
YHClIaMU, CPAaBHUBATh M YMOPSIOYMBATH YMCIA, MPEJICTaBIATh YHCIAa Ha
KOOPJMHATHON NPSAMOM, OKPYIJISTh YWCIIA; YMEHHUE JeiaTh MPUKHUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHATUAMHU: CTENEHb C LEJNbIM II0Ka3aTeleM,
apudmeTHyecKuil KBapaTHbII KOpEHb, MHOTOWJIEH, alnredpanyueckas Apoob,
TOECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHH OO0JIbIIE €ANHULIBI;
YMEHHUE BBINOJHATH pacdy€Tel Mo (opmynaM, NpeoOpa3oBaHUS LEINbIX,
JIpOOHO-pallMOHATIBHBIX BEIPAXKEHUH U BBIPAXKEHUM ¢ KOPHSAMH, pa3osKeHUe
MHOIOWIEHa Ha MHOXKUTENIH, B TOM 4YMCJIE C MCIOJIb30BaHHEM (opMys
pPa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh MOHATHSIMH: 4YHCIOBOE DPABEHCTBO, YpPaBHEHHUE C
OJIHOM IIEPEMEHHOM, YMCIOBOE HEPABCHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHUE peliaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHUs, APOOHO-

palMOHAIbHBIE YPABHEHHS C OJJTHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEHMHBIX
YpPaBHECHUM, JIMHEWHBbIE HEPABEHCTBA W HUX CHUCTEMBI, KBaJpaTHbIE U
IpOOHOpAIMOHANIbHBIE HEPABEHCTBA C OTHOM IEPEMEHHOH, B TOM YHCIIE TIPH
pELICHUH 3aJad W3 JOPYrux MPEIMETOB M NMPAKTHYECKUX 3a7ad; YMEHHUE
HCMOJIb30BATh KOOPAMHATHYIO MPSAMYI0 M KOOPJIMHATHYIO IUIOCKOCTh IS
M300paKeHUs pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh NOHATUAMM: (QYHKIMS, Tpaduk (QYHKIUH, HYIU
(YHKIMM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMs, HauOOJIbIIIEE W HAWUMEHbIee 3Ha4YeHUs (YHKIUU, YMEHHE
OTIepUPOBaTh TMOHATUSAMU: TpsiMas MPONOPLUUOHAIBLHOCTb, JIMHEHHas
¢byHkMs, KBagpatuyHas (QYHKOMS, oOpaTHas MPONOPHUOHAIBHOCTD,
napabouia, runepbosa; yMeHue CTpOUTh Ipaduku (YHKIHHA, UCIOJIb30BAThH
rpaduKu A ONpENeNICHUs] CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, Uis
peleHus 3a/1a4 U3 Ipyrux yuyeOHbIX IPEIMETOB U peaibHON )KU3HU; YMEHHE
BbIpaxaTh (OpMyJIaMHU 3aBUCUMOCTH MEX/ly BETUUYMHAMU

YMenue onepupoBaTh MOHATHIMHU: MOCIEI0BATEILHOCTD, apudMeTnyeckas
U TeoMeTpuyeckas MpPOTPEecCHH; YMEHHE HCIOJIb30BaTh CBOMCTBA
noclie0BaTeIbHOCTEH, POPMYIIbI CyMMBI M OOIIEro 4ieHa MpPH PEIIeHUU
3a/1a4, B TOM YKCJIe 3aj]a4 U3 APYruxX y4eOHbIX IPEAMETOB U pealbHON KU3HU

YMeHue peuiaTh 3aa4u pasHbIX THIIOB (B TOM YHUCJIC HAa IIPOUCHTLI, AOJIN U
4qaCTu, ABMXKCHUC, pa60Ty, HCHY TOBAPOB U CTOMMOCTb IIOKYIIOK U YCIIVT,
HaJIOTH, 3aJadud M3 obmactu yIipaBJICHHUA JIMYHBIMH U CEMEHUHBIMU
(1)I/IHchaMI/I); YMCHHUE COCTABJIAATH BBIPAKCHHSA, YPABHCHHA, HCPABCHCTBA U
CUCTCMbBI TI0 YCIOBHUIO 3aJadu, HCCICAOBATH IIOJIYYCHHOC PCHICHUC U
OIICHHUBATb HpaBI[OHOI[06HOCTB MOJIYYCHHBIX PC3YJIbTATOB




YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmasi, JIyd,
JOMaHasi, yroJ, MHOTOYTOJIbHUK, TpPEYroJbHUK, PAaBHOOCAPCHHBIN U
PaBHOCTOPOHHMM TPEYrOJIbHUKH, MPAMOYTOJIbHBIM TPEYTOJbHUK, MEIUaHa,
OucceKTpuca U BbICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, apAJUIETIOrPAMM,
poMO, TpPSIMOYrOJbHHUK, KBagpaT, Tpamenus; OKPYXKHOCTb, KpYT,
KacaTejbHas, 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (UIYpaMH;, YMEHHE
peiatb 3aJa4d, B TOM 4YHCJIIC H3 HOBC@I[HCBHOﬁ KHU3HHU, Ha HaXOXIACHUC
T€OMETPUYECKUX BEIMYMH C IMPUMEHEHHUEM H3Y4EHHBIX CBOMCTB (puryp u
(dakToB

10

YMeHue omnepupoBaTh IMOHSATHSMHU: PaBEHCTBO (QUIyp, PpPaBEHCTBO
TPEYIrOJIbHUKOB; MAapalNICJIBHOCTE U HNECPHCHAUKYIAPHOCTD IMPAMBIX, YI'OJI
MeXAY NPSIMbIMH, IEPIEHAUKYIISIP, HAKJIOHHAS, IPOEKLIUs, ogooue duryp,
HO)IO6HBI€ TPEYIrOJIbHUKH, CUMMETPHUA OTHOCHUTCIBHO TOYKHU H prIMOI\/’I;
YMEHHME pacllO3HaBaTh paBEHCTBO, CHMMETpUI0 U mojodue uryp,
IapaJuIeIbHOCTD U IEPIEHINKYIIIPHOCTD MPSMBIX B OKPYXKAIOIeM MUpe

11

YMeHue onepupoBaTh MOHATUSMU: JJIMHA, PACCTOSHUE, Yroji (BeIWYHHA
yria, CHHYC U KOCHHYC YIJla TPeyrojbHHKa), TUIONIa/lb; YMEHHE OIICHUBATh
pa3Mephbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOILIEM MUPE; YMEHHE TPUMEHSTh
(hopMyIbl mepuMeTpa U IIIOIIAIM MHOTOYTOJIbHUKOB, JUTUHBI OKPY>KHOCTH U
IIomaaM Kpyra, oObemMa MNPSAMOYrOJBHOTO TMapajiesienuiea; yMeHUue
IPUMEHSTh NMPU3HAKKA PAaBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, Tteopemy lludaropa, TpUroHoMeTpruueckue COOTHOIICHHS
JUIS BBIYMCIICHUS IJIUH, PACCTOSHUH, TIONIAIeH

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il" YPbL nu nux KOM6I/IHaHI/II/I,
IMPOCTPAaHCTBCHHLIC (bHprbI OT PYKH, C IIOMOIIBIO IIepTé)KHLIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB 110 TCKCTOBOMY WJIM CUMBOJIbHOMY
OITMCAHHIO

13

YMeHnue onepupoBaTh MOHATHAMM: NPSAMOYTOJbHAs CHCTEMa KOOPAMHAT;
KOOpAMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEJICHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE NPOU3BEACHNUE BEKTOPOB; YMEHUE UCIIOJIb30BaTh BEKTOPHI
Y KOOPAMHATHI JUIsl IPECTABICHNS JJAHHBIX U PELIeHUs 3a]1a4, B TOM YHUCIe
U3 Jpyrux y4eOHBIX MPEIMETOB U peallbHOM XKU3HU




14

VYMenne ONICpUPOBATh IMOHATUAMMU: CTOJIOUKOBLIE U KPYroBbIC JUAr'PpaMMBI,
TaOIUIIBI, CpeHee apu(MeTHIecKoe, MeInaHa, HauOoJIbIee M HAUMEHBIIIee
3HAYeHMs,  pa3Max  4YHCIOBOrO  HabOpa;  yMEHHE  H3BJICKaTh,
MHTEPIPETHPOBATH M MPE0OPa30BbIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO B
TaOJIMIIaX W Ha JMarpammax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTHKH
pealbHBIX TPOICCCOB W SBJACHHUN; YMEHHE paclo3HaBaTh H3MCHUYHBBIC
BEJIMYMHBI B OKPYXKAIOIEM MUPE

15

YMeHue onepupoBaTh IOHATHSAMU: CIy4allHBIM OMBIT  (CIy4alHbBIN
SKCIIEPUMEHT), DJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIN UCXO0/T) CITy4aifHOTO
OTbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE HAXOJUTh
BEPOSITHOCTH CITy4allHBIX COOBITUH B OIBITAX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6I)ITI/I${MI/I; YMCHHUC pelIaTh 3aaavdu
MCTOJOM OPraHW30BaAHHOI'O nepe60pa N C HCIIOJIB30BAHUEM ITpaBHUJIa
YMHOXKCHHUA; YMCHHC OLCHHBATbL BCPOATHOCTH PCATBbHBIX COOBITHI |
S[BHGHI/II;'I, IMOHUMATh POJib MPAKTHYCCKHU OOCTOBCPHBIX W MAJIOBCPOATHBIX
CcOOBITHII B OKpyXaromeM MHUPE U B KU3HU, 3HAKOMCTBO C IIOHATUEM
HE3aBUCUMBIX CO6I)ITHI>1§, 3HAKOMCTBO C 3aKOHOM OOJBIIMX YMCEI M €ro
POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHne BbIOMpATh MOIXOSAIINN U3YYCHHBIH METOJ JUTsl PEIICHUs 3aa4uH,
NPUBOANTH TMPUMEPHl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HHU, PACIO3HaBaTh MPOSBICHHWE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
OTIMCBHIBATh OTJENbHBIC BBIAAIOIIUECS PE3Yy/IbTaThl, IMOJYYCHHBIC B XOJE
Pa3BUTHS MaTEMaTHKH KaK HAyKH, NMPUBOJIUTH MPUMEPhl MaTEMAaTHUECKHUX
OTKPBITUHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU UCTOPHH




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucna v BEIYUCICHUS
1.1 Harypanbuble u nesnpie yncna. [Ipu3Haku 1eIMMOCTH ETBIX YHCes
OOBIKHOBEHHBIE U ACCATUYHBIEC APOOH, IIPOLICHTHI, OECKOHEUHBIE MIEPUOTIECCKUE
1.2 Ipoou
1.3 PanmonanbHbIe uncna. ApupMeTHIECKHe ONepaliy ¢ paluOHAIEHBIME YHACIAMH
JleficTBUTENBHBIC YHCIA. ApU(METHIECKUE OTIEPALIUH C ICHCTBUTEIbHBIMU
1.4 qHUCcIaMU
[TpuGnnxEHHbBIE BEIYMCIIEHUS, TPaBUIIa OKPYTJICHUS, TPUKUKA U OLIEHKA
1.5 pe3ynbTaTa BRIYMCICHUN
g AnreOpandeckue BbIpaXKeHUs
2.1 BykBeHHBIE BhIpayKeHUs (BBIPAKEHUS C IEPEMEHHBIMH )




2.2

Crerens ¢ OCJIBIM IIOKa3aTCJICM. CrereHs ¢ PalOHAJILHBIM IIOKA3aTCJICM.

CBOJiCTBA CTEIIEHU

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 11O MATEMATHUKE
2.3 MHorouwieHsl
24 AnrebOpaundeckas 1po0b
25 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
3 v
paBHEHUS U HEPABEHCTBA
Lensie " TPOOHO-PAIMOHATBHEIE ypaBHeHus. CHUCTEMBI 1
3.1 COBOKYITHOCTH ypaBHEHUH
enwie u npoOHO-paroHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
3.2 HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucoBeIe MOCIEI0BATENLHOCTH
4.1 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
4.2 ApudmMernueckas ¥ TeOMETpUUECKas rnmporpeccuu. Gopmyina cI0KHBIX
MIPOIICHTOB
5 OyHKIMHU
OyuHkuus, cnocoOsl 3aaanus GyHkuun. I'padux ¢pynkuun. O0nacTe onpeneneHus u
MHO>ecTBO 3HaueHui ¢pynkuuu. Hynu pynkmuu. [TpoMexyTku 3HAKONOCTOSTHCTBA.
5.1.
[TpomexyTkr MOHOTOHHOCTH (DyHKIIMH. MaKCUMyMbl U MUHUMYMBbI (DYHKIIUU.
Haubonpiiee n HauMmeHbllee 3Ha4eHne (PyHKITMN HAa TPOMEKYTKE
6 KoopauHaTsl Ha mpsAMOil U TIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexkapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7

I'eomerpus




7.1

I'eomerpuueckue GUrypbl 1 X CBOICTBa

7.2 TpeyronbHuk
73 MHOroyrojapHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BekTops!l Ha IIJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepostHocTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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