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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBisieTCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO 0O0IIEro oOpa3oBaHHUsA: OHA
o0ecrieynBaeT M3y4eHUE APYIHX IUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOT'O, TaK U T'yMaHHTApHOTO
LUKIIOB, €€ OCBOCHHE HEO0OXOIUMO Ui MPOJODKEHHUS 00pa3oBaHUS U B IMOBCEIHEBHOM JKHU3HH.
PazButue y 00yuarommxcsi Hay4HbIX MPEICTABICHUN O IPOUCXOXKICHUH U CYIITHOCTH allre0pandecKux
abcTpakiuii, cocobe OTpakeHUsT MaTeMaTHYeCKOW HayKOil SIBICHHI U IMPOLIECCOB B MPUPOIEC U
o0IIecTBe, POJIM MaTEMaTHUYeCKOr0 MOJICIIMPOBAaHUS B HAYYHOM IIO3HAHMM M B IIPAKTHKE
crocobcTByeT GOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS U KAUe€CTB MBIILJICHUS, HEOOXOAUMBIX IS
aJanTallid B COBPEMEHHOM IM(poBOoM oOmiecTBe. M3ydenue anreOpsl 0OeCHeuMBacT pa3BUTHE
yMeHHs HaOIoAaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM [JEHCTBUS M BBIBOABI, (HOPMYyTUpPOBATH
yrBepxaeHus. OcBoeHHe Kypca anreOppl 00ecreyrMBaeT pa3BUTHE JOTUYECKOTO MBIILICHUS
0o0yJaroImuXxcs: OHM HCHOJB3YIOT ACAYKTHBHBIE W HWHIYKTHBHBIE pacCyXIeHHs, 000O0IIeHue H
KOHKpeTH3aluio, abcTparupoBanue 1 aHanoruto. O0yueHue anredpe mpeanoiaraeT 3HaYuTeIbHbINA
00BEM CaMOCTOSITETILHON JIEATETLHOCTH 00yYarOIIUXCsl, TIOATOMY CaMOCTOSITEIIbHOE PEIICHHE 3a/1a4
SBIIETCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIUIA O0yUEeHHUS.

B crpykType mporpammel yaeOHOTO Kypca «AJredpay» i OCHOBHOTO OOIIEro 00pa3oBaHUS
OCHOBHOE MECTO 3aHUMAIOT COJIEP’KaTENIbHO-METOUYECKHEe IUHUU: «Uucia U BBIUKCICHUS,
«AnreOpanuecKkrue BbIpaXKEHUs», «YpaBHEHUS M HepaBeHCTBay, «DyHkuum». Kaxpas u3 31Hx
COJIEPKaTEIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HAa MPOTSDKEHMHM TPEX JIET M3y4YeHHs Kypca,
B3aUMOJICICTBYS C JPYyrMMHU €ro JUHUSAMU. B Xxonme u3ydeHus ydyeOHOro kKypca oOydaromumcs
MIPUXOAUTCS JIOTUUECKU PACCyKIaTh, UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBs3M ¢
3TUM B TMporpaMmy y4eOHOro Kypca <«AJreOpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jesiax MaTeMaTHUECKOro 00pa3oBaHMs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYaIOUIMMUCS OCHOB YHHUBEPCAJIbHOTO MaTeMaTuyeckoro si3bika. ConepikarenbHON U
CTPYKTYpPHOI 0COOEHHOCTBIO YU€OHOT0 Kypca «AnreOpay SBIsSETCS €ro HHTETPUPOBAHHBINA XapakTep.

Copepxanue 1UHUN «Yucna ¥ BBIUKUCICHUS» CIYKUT OCHOBOM JUIsl JaJIbHEHIIETO0 M3y4eHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOLIMXCS JIOTMYECKOrO MBILIUIEHUS, (OPMUPOBAHUIO
YMEHHSI I0JIb30BAThCS ~QITOPUTMAMH, a TaKKe MPUOOPETEeHHIO MPAKTUYECKUX HaBBIKOB,
HEO0XOAUMBIX JUIsl TOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOI'O O0ILEro
o0Opa3oBaHMsl CBSI3aHO C PpAlUOHAIBHBIMM M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM
IIPECTABICHUM O JNEHCTBUTENBHOM YHUCIIE. 3aBEPLIEHUE OCBOEHUS UYUCIOBOM JMHHMHM OTHECEHO K
cpenHeMy obieMy oO0pa3oBaHHUIO.

Coneprxanue AByX anreOpanyeckux JIMHUHN — « Anredpandeckne BIpaKeHUs» U «Y paBHEHUS U
HEPAaBEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYAIOIIMXCS MaTEeMaTHMYeCKOro ammapara,
HEOOXOAMMOro JUIs pELIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX TIpeIMETOB U  IMPaKTHKO-
OpPHUEHTHPOBAHHBIX 3amady. Ha ypoBHe OCHOBHOro oOImero oOpa3oBaHUsS Y4YEOHBIM MaTepHall
TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIpAXKEHUNA. AnreOpa JeMOHCTPUPYET 3HaUCHUE MaTeMaTHKU
KaK sI3bIKa JJIs1 IOCTPOCHHS] MaTEMaTUYECKUX MOJIEJIeH, OMKUCaHus MPOLIECCOB U SIBICHUN peanbHOIO
mupa. B 3amaunm oOyuenust anreOpe BXOJAT Takxke AajbHellee pa3BUTHE aITOPUTMUYECKOTO
MBIIJIEHHS, HEOOXOAMMOIo, B YAacCTHOCTH, AJIi OCBOCHUS Kypca HH(OpPMATUKH, U OBJAJCHUE
HaBbIKAMU JIEYKTUBHBIX paccyxkiaeHuil. IIpeoOpasoBanue cHUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue QpyHKIIMOHAIBHO-TpaUIECKON JIMHUY HAlleJICHO Ha MOIy4YeHHEe 00yJaroIuMHUCs
3HaHUN O (PYHKIUAX KaK BaXKHEHIIEH MaTeMaTH4eCKOW MOJENW JJis ONMHUCAHHS W HCCIICTOBAHUS
pa3HOOOpa3HBIX MPOLIECCOB U ABJICHHUN B MpUpoae u obuiecTe. MzyueHne marepuana crocoocTByeT
Pa3BUTHIO Y OOYyYarolmIMXCS YMEHHsS HCIIOJIb30BATh Pa3IMUHbIE BBIPA3UTEIbHBIE CPENICTBA S3bIKA



MaTeMaTHUKd — CIIOBECHBIC, CHUMBOJHMYECKHE, Trpaduyeckre, BHOCHT BKJIaa B (OPMHUpPOBAHUE
MIPEJICTAaBICHUM O POJIM MATEMATUKHU B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Cornacno yyeOHOMY IutaHy B 7-9 Kiaccax m3ydaercsi y4eOHbIH Kypc «AnreOpay», KOTOpBI
BKJIIOUYAET CIIEAYIOLIUE OCHOBHBIE pa3iesibl coaepkanus: «Uucna u BIYUCICHUSNY, «AJredpandeckue
BBIpOKEHUS», «YpaBHEHHS M HEpaBEHCTBa», «PyHkumny». Ha u3ydenne yae6Horo kypca «Anredpa»
orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Hepeno), B 8 kinacce — 102 gaca (3 vaca B
Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZIENI0).

Y4er BOCHIMTATEILHOTO MOTEHIIHAIA YPOKOB
BocnuraTenpHblil moTeHLMaN yueOHOro Kypea «Anredpay» peaan3yercs uyepes:

MaKCHUMaJbHOE HCIOJIb30BAHNE BOCIHUTATENBHBIX BO3MOXHOCTEH COAEpKaHHUS y4eOHOTro
npeamera A GOpMHUPOBaHUS Y O0YYaroIMXCs POCCUMCKUX TPaJULHMOHHBIX JYyXOBHO-
HPABCTBEHHBIX U COLIMOKYJIbTYPHBIX LIEHHOCTEH, POCCUNCKOIO UCTOPUUECKOIO CO3HAHMUS
Ha OCHOBE HCTOPHUYECKOI'O IPOCBEIICHUS; IMOJ00P COOTBETCTBYIOLIETO COJACpPKAHUSA
YPOKOB, 3aJaHMil, BCIIOMOraTEJIbHBIX MaTepHalioB, MPOOJIEMHBIX CHUTyallMd Ui
o0CyXIeHUil;

NpUBJICUYCHHE BHUMaHHS OOYYAIOMIMXCS K LIEHHOCTHOMY AacCHeKTy HM3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHM3aluI0 UX pabOThl C IOJy4aeMOll Ha ypOKe COLHMAlIbHO 3HAYMMOM
uHpOpManreil — THUIUMPOBAHKE €€ 00CYKICHHS, BBICKa3bIBAHHSI 00yJarOIIUMUCS CBOETO
MHEHHS 10 €€ NOBOLY, BBIPAOOTKH CBOETO K HEM OTHOILICHMUS,

YCTAaHOBJIEHHE  JOBEPUTENIbHBIX  OTHOIIEHUH  MEXIy  y4YUTEJIeM U  Y4YEHUKaMH,
CHOCOOCTBYIOLIME NO3UTUBHOMY BOCHPUATHUIO yUalIUMHCS TpeOOBaHUH U

pochO yuuTeNsl, aKTUBU3AIUH UX TTO3HABATEIILHOMN IS TEIbHOCTH;

no0yX/IeHUE IIKOJIBHUKOB COOII0/IaTh HAa YPOKE OOIIENPUHATHIE HOPMBI ITOBEICHUS, TPaBUIIa
OOLIEHMS CO CTApIIMMHU (YUUTENISIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU);

JIEMOHCTpAIMI0 O0y4arolUMCsl MPUMEPOB OTBETCTBEHHOIO, T'Pa)IaHCKOTO TOBEICHUS,
IPOSIBJIEHUS] YEJIOBEKOJIIOOMS U J0OPOCEpIEeYHOCTH, 4Yepe3 MoA00p COOTBETCTBYIOLIUX
TEKCTOB JJISi YTeHMS, 3a/a4 JUIs PELICHUs, MPOOJIIEMHBIX CUTYalMi 1 00CYXIEHHs B
KJIacce;

NPUMEHEHHE Ha YPOKaX UHTEPAKTUBHBIX (DOPM pabOThI C 00YUAIOIUMHUCS: MHTEIIEKTYalIbHBIX
UTp, CTUMYJIHPYIOIIMX MO3HABATEIbHYI0 MOTHBALMIO OOYYaIOLIUXCS; IUIAKTHYECKOrO
Tearpa, Ijie MOoJTy4eHHbIE Ha YpOKe 3HaHHs OOBITPBIBAIOTCS B T€AaTPaIbHbBIX MOCTAHOBKAX;
JUCKYCCUN, KOTOpBIE MAIOT OOYy4YaroImUMCS BO3MOXHOCTH MPHOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO JMAora; rpynmnoBoil paboTel winm paboThl B Hapax, KOTOpbIE ydar
o0y4aronuxcsi KOMaHIHOW paboTe U B3aUMOJCHCTBHIO C IPYTUMH 00yYaroIMMHKCS;

IIPUBJICYCHNE BHHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY AacCIEKTy HM3y4aeMbIX Ha YpOKeE
ABJIEHUHM, OpraHuzanus paOoThl JeTeld ¢ COLMaIbHO 3HAauMMOM uHQOpManuen —
o0cyx/ieHue, BbICKa3bIBaHUE MHEHUS;

WHUIUMPOBAHUE U MOJJEPKKY HCCIIEOBATEIbCKON AESITENIbHOCTH 00YYarolIMXCcs B paMKax
peann3anuy MU UHAUBUIYAJIBHBIX U IPYNIIOBBIX UCCIEA0BATENbCKUX IPOEKTOB, YTO JACT
oOydJaromuMcsi BO3MOXKHOCTh MPUOOPECTH HAaBBIK  CaMOCTOSITEIBHOIO  PELICHUS
TEOPETUYECKON NMPOOJIEMBbl, HaBbIK T€HEPUPOBaHUS M OPOPMIICHHUS COOCTBEHHBIX HJIEH,
HaBbIK YBa)XKUTEJIHHOTO OTHOIIEHUS K UYy)XKUM HJIeM, OPOPMIIEHHBIM B paboTax Ipyrux
uccienoBarenei,  HaBbIK  MyOJMYHOTO  BBICTYIUIGHHS — TE€pel  ayAUTOpHei,
apryMEeHTHPOBAHMS U OTCTaWBaHUS CBOEH TOUKH 3pEHUS;

OpraHu3allMi0 HACTABHUYECTBA MOTHUBUPOBAHHBIX M SPYAMPOBAHHBIX OOYUaIOMIMXCS Hal
HEYCIEBAIOIMMU OJHOKJIACCHUKAaMH, B TOM YHCJIE C OCOOBIMH 0Opa3oBaTelbHBIMU



NOTPEOHOCTSIMU, JAIOMIETO 00YUAIOIUMCS COITMATBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U
B3aMMHOM IIOMOIILIH;

BBIOOpP METOJIOB, METOJIUK, TEXHOJIOTHH, OKa3bIBAIOUIUX BOCIMTATEILHOE BO3CHCTBUE HA
JIMYHOCTh B COOTBETCTBUHU C BOCIHUTATEIILHBIM HCATIOM, IIE€JIbIO U 3aJla4aMi BOCIIUTAHHUS,
LEJIEBBIMU OPUEHTUPAMHU PE3YJIbTATOB BOCIIUTAHUS; PEATTU3ALUIO IPUOPUTETA BOCIIUTAHUS
B y4eOHOH JEATEIHHOCTH.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U AECATHYHBIE, IEPEX0 OT OJHOU (OpMBI 3alUCcH JpoOeil K ApYyroi.
[lonsiTHe panMOHANBHOIO YMCIIA, 3alUCh, CPAaBHEHHE, YIOPAJOYMBAHUE PALUOHAIBHBIX YHUCEI.
Apudmernueckre ASHCTBHS ¢ paLlMOHAIBHBIMY YHCIaMU. Perenue 3aad u3 peanbHOM MpakTUKK Ha
4acTH, Ha IPOOHu.

CreneHb ¢ HaTYpaJbHBIM [TOKa3aTeNeM: ONpeieJIeHHE, IPeoOpa3oBaHNe BBIPAKECHUI HA OCHOBE
OIIpeIeNIeHUs, 3aUCh OONBIINX Yncel. [IpomenTsl, 3anuch TPOIIEHTOB B BUJE IpoOH U ApoOU B BUIE
IIPOLEHTOB. TpY OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEILIEHUE 3a1a4 U3 PEAIbHOU TPaKTUKU.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPAJIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYECHHUE BBIPAXKEHHUS C IEpEeMEHHOW. JlomycTHMble 3Ha4YeHUs
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXK/Ty BEeTMYMHAMHE B BHIEe (OPMYIIBI. Berarcienus mo
¢dopmynam. [IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO pPaBHbIC BBIPAKEHMSI, TPABUIIA
peoOpa3oBaHus CyMM M NPOU3BEIEHUI, NpaBHUia PACKPHITUS CKOOOK M NPHUBEACHUS MOJOOHBIX
cllaracMblX.

CBoilicTBa CTENEHU C HATYPAJIBHBIM [T0Ka3aTEJIEM.

OpnowieHsl U MHoOrouwieHsl. CreneHb MHorowieHa. CiiojkeHUE, BBIYMTAHHME, YMHO)KEHHE
MHOTrowieHoB. (DOpMyJbl COKpPAIEHHOTO YMHOMKEHHMs: KBaJApaT CyMMbl M KBaJpaT pPa3HOCTH.
®opMyia pa3HOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTENH.

YpaBHeHHusI M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHS, NpaBWiIa NpeoOpa3oBaHMs YPABHEHUS, PaBHOCHUIBHOCTb
YpPaBHEHUU.

JInneliHOE ypaBHEHUE C OAHOU NEPEMEHHOM, YUCIIO KOPHEHN JIMHEHHOTO YPaBHEHHUs, PEILICHUE
JTUHEHbIX ypaBHeHUl. CocTaBleHHEe YpaBHEHHI 1O YCIOBUIO 3aJaul. PelieHne TeKCTOBbIX 3a4au ¢
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYMsl NEpeMeHHbIMH M ero rpaduk. Cuctema ABYX JHMHEWHBIX
ypaBHEHMH C ABYMS NepeMeHHbIMU. Pelienne cucteM ypaBHEHUH crioco6oM moIcTaHoBKU. [Ipumepsl
peuIeHus TEKCTOBBIX 3aJa4 ¢ TOMOIIBIO CUCTEM YPAaBHEHMIA.

DyHKUMH

Koopannara Touku Ha npsimoil. UucimoBble MpOMeEKyTKH. PaccTosiHre Mexay NBYyMsI TOUKaMU
KOOPJAMHATHOU IIPSIMOA.

[MpsimoyronpHas cucrema koopauHar, ocu Ox m Oy. AbOcumcca W opAMHATa TOYKH Ha
KoopAuHaTHOM 1iockoctu. [lpumeps! rpadukoB, 3anaHHbIX ¢Gopmynamu. UreHue rpaduKoB
peanbHbIX 3aBucumocTeil. [lonstue Qynkuuu. I'paduk dynkuuu. CoiictBa pynkumii. JIunelnas
bynkus, e€ rpapuk. ['padux ¢pynkium y = [X|. ['paduueckoe perieHue JTMHEWHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPaBHEHUM.



8 KVIACC

Yuciia 1 BbIYMCICHUS

KBampatuelii kopeHb u3 umcna. llonstue o0 wuppanuoHambHOM uwmcne. JlecaTuyHbie
NpUONIMKEHNS UpPpalMOHATIBHBIX uKcend. CBONCTBA apU(PMETHUYECKUX KBAAPATHBIX KOPHEH M HX
pUMEHEHHE K IPe00pa30BaHUIO YMCIIOBBIX BHIPAKECHUN M BHIYMCICHUSAM. [leiCTBUTENbHBIC YUCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3alnch YHUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAAPATHOIO TPEXUWIEHA HA MHOKHUTEIIN.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoil npoou. CioxxeHue, BBIYUTAHNUE,
YMHOXXEHUE, JieJieHre anredpanyeckux Apooeil. PanyonanbHble BbIpakeHHs 1 UX IpeoOpa3oBaHue.

YpaBHeHusI H HEPaBEeHCTBA

KBanparnoe ypaBHeHue, hopmysia KOpHEH KBaapaTHOTo ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JIMHEHHBIM M KBajgpaTHbIM. llpocreiiimine apoOHO-panoHalIbHbIE
YPaBHEHUS.

I'paduueckas MHTEpHIpeTanuss ypaBHEHHH C JABYMS NEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHUN C ABYMs NepeMEHHbIMU. [IpuMepsl peleHuss CUCTEM HEIMHENMHBIX YPAaBHEHUM C JBYMS
[IEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM nepeMeHHOM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEWHbIE HEpAaBEHCTBA C OAHOW IepeMeHHOH. CHCTeMbl JIMHEHHBIX HEPAaBEHCTB
C OJTHOM IIEPEMEHHOM.

DOyHKIUH

[Tonsatne ¢ynkumu. OO6IacTh ompeneneHuss ¥ MHOXECTBO 3HaueHHH ¢yHKuuu. CrocoObr
3aaHusl QyHKIHIL.

I'paduk ¢pynxuu. Yrenue cBoiictB pyHkuuu no e€ rpaguxy. Ilpumeps! rpadpukoB QyHKIMIA,
OTpa)KAIOIIUX PeaTbHbIE POLECCHI.

OYHKIMM, ONUCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MpPONOPLHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. @ynxmun Y = X2, Y = X3, Y = X, y=|x|. T'paduueckoe pemeHue ypaBHEHHI U CHCTEM
YpPaBHEHUU.

9 KJIACC
Yucsia v BbIYUCTCHUA
PanmonaneHple 4ucna, WppalMOHAIbHbBIE YKCIA, KOHEYHbIE M OECKOHEUHBIE AECATUYHBIE APOOU.
MHOXecTBO JIeHICTBUTENBHBIX YHCE, AUCTBUTEIbHBIE YNCIIa KaK OECKOHEUHbIE ECATUYHbIE TPOOH.
B3anMHO 0/IHO3HaYHOE COOTBETCTBUE MEXKY MHOKECTBOM JIEHCTBUTENIBHBIX YHCE U KOOPIMHATHOMN
IIPSAMON.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apupMeTHUYecKHe JAeUCTBUA C JAEUCTBUTEIbHBIMU
YUCJIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnnxEHHOE 3HaUeHUE BETMYMHBI, TOYHOCTh NpuOimxkenus. Okpyrienue unceln. [Ipukuaka
Y OLICHKA PE3YNbTAaTOB BBIUYNCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIINUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PerieHue ypaBHEHMM, CBOASIIUXCS K KBaJpaTHbIM. bukBaapaTHOE
ypaBHeHuE. [IpuMepbl pelieHuss ypaBHEHHH TpeThed W YETBEPTOM CTENEHEH pa3sIoKEHWEM Ha
MHOYUTEIH.

Pemenue npoOHO-panMoHANBHBIX ypaBHEHHH. PeleHne TEKCTOBBIX 3aja4 aireOpandecKuMm
METOJIOM.



VYpaBHeHHEe ¢ JByMs IEpPEeMEHHBIMH U ero rpaduk. Pemenwe cuctem OBYX JHMHEHHBIX
YPaBHEHHH C IByMs IIEpEMEHHBIMU. Penienne cuctem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEHHOE,
a Jpyroe — BTOpOW cTemeHU. ['paduueckas MHTEpIpETAlsi CHUCTEMBl YPaBHEHUH C JBYMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33729 alNreOpandecKum Criocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOHM. PelieHuwe cucreM JMHEHHBIX
HEpaBEeHCTB € OJAHOM mnepeMmeHHoW. KBanpaTHble HepaBeHcTBa. ['paduueckas uHTeprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

DOYyHKIUA

KBanparuunas ¢pyHkims, e€ rpaduk u cBoiicTa. [lapabona, KoOpIMHATHI BEPIIUHBI TAPA0OIIHI,
0Chb CUMMETpPHUU HapaboJIbl.

Ipadukn dysxnmit: y = kx, y = kx + b, y = kix, y = x3, y =X, y = || 1 ux cBoiicTsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

[loHsiTE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE I0CIEI0BATEIbHOCTH PEKYpPPEHTHON
dbopmyoii u Gpopmynoit N-ro wieHa.

Apudmerndeckas u reomerpuueckas nporpeccur. @opMyiel N-ro 4ieHa apuGMETHIECKOH U
rE€OMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne wieHOB apu(PMETHYECKOM W TEOMETPUYECKOHW NPOTpecCHil TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIMAIbHBINA POCT. CII0KHbBIE IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOTPAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

I/IsyquI/Ie anre6pLI Ha YPOBHC OCHOBHOTI'O 06H_ICFO O6p330BaHI/I$I HaIrpaBJICHO HA JOCTUXKCHHUC
O6y‘~IaIOIJ_II/IMI/IC$I JIMYHOCTHBIX, MCTAIPCIAMCTHBIX W IMPECAMCTHBIX O6pa3OBaTCJILHbIX PE3YyIbTATOB
OCBOCHUA yqe6H0ro npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHbIE  Ppe3yJbTaThbl OCBOCHMSI MporpamMmbl  yd4eOHOro Kypca  «Ausredpa»
XapaKTEePU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MMPOABJICHUCM HMHTCPECA K IMPOLIJIOMY U HACTOALIEMY pOCCHﬁCKOfI MaTE€MaTUKH, ICHHOCTHBIM
OTHOIIEHHUEM K JOCTHKECHHSIM POCCHUIICKUX MAaTEeMaTUKOB M POCCHIICKOM MaTeMaTHueCKOM IIKOJIbI, K
WCTIOJIB30BAHUIO TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWMHA M peaIM3aludd €ro Ipas,
MIPE/ICTaBJICHHEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHI,
MPOLEAYp TPAKIAHCKOro 00ImecTBa (HAIIPUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM AOCTHKCHUN HayKd, OCO3HAHUEM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX IIPUHIHUIIOB B JCATCIbHOCTU y‘-IéHOFO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOI;'I Ha AaKTHBHOC Y4YaCTHC B PCIICHHU IIPAKTHYCCKUX 3aJaqd MaTeMaTUYECKOU
HAMpPaBJIEHHOCTH, OCO3HAHMEM BAKHOCTH MaT€MaTH4YeCKOro oOpa30BaHMs Ha MPOTSHKEHUU Beel
KUZHHU Ui YCTIEIIHOW MPOGeCcCHOHATBHOM NEATebHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHUEM WHIUBUAYATHHON TPACKTOPHUH O0Opa3oBaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K YMOIMOHAIEHOMY U 3CTETHYECKOMY BOCIIPUSATHIO MATEMATHYECKUX OOBEKTOB,
3a/1a4, peleHuH, pacCyKICHHUH, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMe B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHHH 00
OCHOBHBLIX 3aKOHOMCPHOCTAX  pa3BUTUA  YCIOBCKA, npupoasl M 06HI€CTBa, IIOHUMAaHHUEM
MaTeMaTHYeCKON HayKU Kak chephl 4emoBeUeCKON AeSITENFHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
AJI pa3BUTUA LUBUIIW3AIMU, OBJIAACHUEM SA3BIKOM MATCMATHKH U MaTeMaTHYECKOU KYHBTypOﬁ KaK
CpPEICTBOM TIO3HAaHHUS MHpa, OBIAJCHHEM MPOCTEHIIMMU HABBIKAMH  HCCIIEI0BATENbCKON
JCSTEIILHOCTH,

6) ¢usnuyeckoe BocnuTaHue, (OPMUPOBAHNE KYJIBTYPHI 310POBbSI U IMOLHOHAIHLHOIO
0J1aronosyyus:

TOTOBHOCTHIO MPUMEHITh MaTeMaTHYeCKHE 3HAHHUS B MHTEPECax CBOETO 3/I0POBBS, BEIACHUS
3m0poBoro o0pasa >KM3HU (3I0pOBOE MHTaHHWE, COATAHCHMPOBAHHBIA PEXUM 3aHATHH W OTIBIXA,
perynspHas (u3ndeckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHUEM
CBOETrO MpaBa Ha OMIHOKY M TAaKOTO e MpaBa APyroro 4eaoBexa$

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpUCHTAIlMe Ha TPUMEHEHHWE MaTEeMaTWYeCKMX 3HAHWK UJIA pelIeHHs 3a7ad B 00JiacTu
COXPAHHOCTH OKpPYXKAlOMIeW Cpeabl, TUIAHWPOBAHUS TOCTYIIKOB M OIGHKH WX BO3MOXHBIX
MOCJIEICTBUM JIJIST  OKPY)KArOIIEH Cpebl, OCO3HAHUEM TJI00aJbHOTO XapakTepa 3KOJOTHYECKUX
mpo0yieM U myTel UX peIieHus;



8) aganTanus K N3MEHAIMMCS YCJIOBHAM COLUATBHOM M IPUPOAHON cpelbl:

TOTOBHOCTBIO K JCHCTBHUAM B YCIOBHAX HEONPEIEIEHHOCTH, INOBBILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIOJEH,
IpUOOpETaTh B COBMECTHOM J€ATENbHOCTH HOBbIE 3HAHUS, HABBIKK M KOMIIETEHIIUH U3 OIIbITA JAPYTHUX;

HEOOXOAUMOCTBI0O B ()OPMHPOBAHWU HOBBIX 3HAHH, B TOM uucie (OpPMYIHPOBATH HJIEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX U SBJICHUSX, B TOM YHCIIE paHEEe HEU3BECTHBIX, OCO3HABaTh
neguIuTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIHUIO KaK
BBI30B, TpPEOYIOIIMI KOHTPMEpP, KOPPEKTHPOBATh NPUHUMAEMble peIIeHHs | JeHCTBUA,
(bopMyIMpOBATh M OLIEHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBoeHUs MPOrpaMMEI O ajaredpe Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUS
y oOyuaromierocs OyayT cGhOpPMHpPOBAHBI METalpeAMETHBIC pPE3YNIbTaThl, XapaKTEPH3YIOLIHECs
OBIIaJICHHEM YHHUBEPCaIbHBIMU MO03HABATEJILHBIMU NEHCTBUAMH, YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JCHCTBHUSIMU ¥ YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTeabHbIE YHHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBble Jiornueckue aeiicTBUS:

® BBIBISATH M XapaKTepU30BaTh CYIIECTBEHHBIE IMPU3HAKM MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy MOHATHAMH, (OPMYIUPOBATh OMNPEICICHUS TOHSATH,
YCTaHABIIMBATh CYMIECTBEHHBIA MPHU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS I O0OOIICHUS H
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOrO aHAIIN3a,

® BOCHPHHHMATH, (OPMYJIMPOBATH W TPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

® BBISBISTH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeYHs B (akTax,
JTaHHBIX, HAOMIOJIEHUSX U YTBEPXKIEHUSX, MpenjaraTb KPUTEPUU IJIs BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BHIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JOKA3aTEIIbCTBA MAaTEMATHUECKUX YTBEPXKICHUH (MPSMbIE U OT MPOTHUBHOTO),
MPOBOANTHh CaMOCTOSITEIbHO HECJIOXKHBIE JIOKA3aTelbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTpAanWBaTh apryMEHTAIWIO0, MPHUBOJUTH TPHUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO pelieHns yueOHO! 3a/1auM (CpaBHUBATh HECKOJIbKO BapUAaHTOB PELICHMUS,
BBIOMpaTh HanOoJIee TOIXO AN ¢ YIETOM CaMOCTOSTEIIHHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble uccienoBaTelbCKue AeliCTBHS.

® HCITOJI30BATh BOIPOCKHI KaK HCCIIEIOBATCIbCKHA WHCTPYMEHT TO3HAHHS, (DOPMYIHPOBATH
BOIIPOCHI, (PUKCHUPYIONIUE MPOTHBOPEUYUE, MPOOJIEMYy, CaMOCTOSTEILHO YCTAaHABIUBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

® T[POBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAaHY HECJIOXHBIA 3KCICPUMEHT,
HEOOJIBIIIOE HWCCIIEIOBAaHNE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa,
3aBHCHMOCTEN 00BEKTOB MEXIY COOOI;

® CaMOCTOSATENBHO (POPMYITUPOBATH O0OOOIICHUS M BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUsS, HWCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M O0OOIICHUIA;



IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHC IPOLECCCA, a4 TAKIKC BBIABUI'ATH IMPCAIIOJJIOKCHHUA O
€r'o pa3sBUTUHU B HOBBIX YCJIIOBUAX.

PabGora ¢ undopmanmeii:

BBISIBIISATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a/1auy;

BBIOMpATh, AaHAU3UPOBATh, CUCTEMATH3UPOBATH W HHTEPIPETHPOBATH HHGOPMAIUIO
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh GopMy MpeacTaBieHUs] WHGOPMAIMKA M WUIIOCTPUPOBATH pELIaeMble 3aadu
CXeMaMH, AuarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HaI&KHOCTh HH(OPMAIMM 1O KPUTEPUSM, MPEUIOKEHHBIM YUUTEIIEM WIIH
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCJOBHUSAMHU M UEISIMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U TUCHBMEHHBIX
TEKCTaX, JaBaTh INOSCHEHMs IO XOJy pELIeHHs 3a/1a4d, KOMMEHTHPOBAThH IOJy4EHHBIN
pe3yJibTarT;

B X0J€ OOCYXJIeHHs 33a/aBaTh BOIPOCHI IO CYLIECTBY OOCYX/JaeMOW TeMbl, IpOOJIEeMbI,
pemaeMoi 3aja4M, BBICKa3blBaTh WJEH, HALIEJICHHbIE HA IOUCK PELIEHHUS, CONOCTaBIAThH
CBOU CYXJIEHUS C CYKACHHUSAMH JPYIHX YYaCTHUKOB TUANIOra, OOHAPY)KHUBATH Pa3iiuune H
CXOJICTBO MO3ULIMHI, B KOPPEKTHOU popme popMyIHpoBaTh pa3HOIIIACHsl, CBOM BO3PaKEHMUS,;
MIPEICTaBIATh PE3YyNbTAaThl PELICHUS 3aJaud, HKCIEPUMEHTA, HCCIEIOBAHM, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHMSI C Y4Y€TOM 3ajJayd NpPE3eHTAlUuUd U
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh W HCIIOIB30BaTh NMPEUMYIIECTBA KOMAaHJAHON W MHIMBHIYaJIbHON pabOTHI MpH
pemeHnn yaeOHBIX MaTeMaTHYECKHX 3a71ay;

IPUHUMATh 11€JIb COBMECTHOHM MEATeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacnpeaensiTh BUIbl pabOT, 1OroBapUBaThCs, 00CYKJIaTh MPOLECC U PEe3ynbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYIIOBBIX (opMax paboThl (00CykIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI ¥ JIPYTHUE), BHIIOIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM JICHCTBHS C
JAPYTUMH YJICHAMU KOMAaH/bl, OLEHUBATh KaueCTBO CBOETO BKJa/Ja B OOIIMN MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe JIeiicTBUS
Camoopranuzanusi:

CaMOCTOSITENILHO COCTABJIATh IJIaH, aJITOPUTM pEIIeHUs 3aa4K (WM €ro 4acTh), BHIOUpATh
Croco0 pemeHuss ¢ y4€ToM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHU ¢ yYETOM HOBOW MH(OPMaLIUU.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJJIEKT:

BJIaJIETh CHOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3yjbTaTa pelleHus
MaTeMaTHIEeCKOM 3a1a9H;

MIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPU PEUIEHMM 3aJadyd, BHOCUTH
KOPPEKTHBBI B JIESTENBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3YyJIbTaTa ACSATEIBLHOCTH IIOCTABICHHON LIEIM U YCIOBUSM,
OOBSICHATh NMPUYUHBI JOCTHKEHUS WIN HEJOCTH)KEHUS LIeJM, HaXOJUTh OLIMOKY, daBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEJAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl OCBOSHHS MPOTpaMMbl IO anreOpe MpelncTaBleHbl MO TofaM
o0y4eHHUs B CIIEAYIOIIUX pa3jiesiax IporpaMMbl B paMKax Kypca «Anredpa» B 7-9 kiaccax

K koniry oOydenus B 7 kjacce 00y4arOmuiics MOTyYUT CISAYIONTUE TPEIMETHBIC PE3YIbTaThI:

Yucia ¥ BBIYHCICHUSA

BbimonHATe, coueTas YCTHBIE M TNHCbMEHHBIE NPUEMBI, apHU(PMETHUYECKHE IEHCTBHUA C
palMOHAIbHBIMU YHUCIIAMHU.

HaxoauTp 3HaYCHHS YHUCIOBBIX BBIPAXKECHUH, IPUMEHATh Pa3sHOOOpa3HBIE COCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U JECSTUYHbIE TPOOH.

[lepexoauTh OT 01HOM (HOPMBI 3aITUCH YUCEN K APYror (peoOpa3oBbIBATE AECATUUHYIO IPOOD
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JECSTUYHYIO IPOOb).

CpaBHUBaTh U YHOPSAJO0YMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyriaTh yucia.

BBINONHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIYMCICHHM, OLICHKY 3HAYEHUN YHCIOBBIX
BBIPAKCHUH. BBINIOIHATE AEUCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemarp npakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHHEM BEIINYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIBTATHl PEIICHUs 3a/1ad C
y4€TOM OrpaHUUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHs

Hcnonp30BaTh anreOpanyeckyro TEPMUHOJIOTMIO M CHUMBOJMKY, NMPUMEHATh €€ B Ipolecce
OCBOEHUS y4eOHOI0 MaTepuaia.

HaxoauTs 3HaueHust OyKBEHHBIX BbIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoeimnonusATe npeoOpa3oBaHMsl LENOT0 BBIPAKEHHWS B MHOTOWIEH NPUBEICHHEM MOIO0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOUYWIEHAa HA MHOTOWIEH U MHOTOWICHA HA MHOI'OYIEH, IPUMEHSTh
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcyiecTBIATh Pa3ioKeHHE MHOTOUIEHOB HA MHOKUTENH C ITOMOIIBIO BBIHECEHUS 3a CKOOKHU
00I1Ier0 MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMbIX, IPUMEHEHUs (HOpMYI COKPALIEHHOTO YMHOXKEHUS.

[IpumensTs npeoOpa3zoBaHUsI MHOTOUWIEHOB JUISl PEIICHUs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEH € HAaTypalbHBIMU IOKa3aTeNsMU JUIsl MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemrates sMHENHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, NPUMEHsS IIpaBuia Iepexona OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepATh, ABISIETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[TpumensTH rpadudeckre MeTOIbl P PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath mpuMepsl Map 4Yucen, SBISIOMUXCS PEUIeHHEM JUHEHHOro ypaBHEHHUS C JABYMs
[IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TIOCKOCTU rpayK JUHEHHOrO YpaBHEHHUS C ABYMS IEPEMEHHBIMH,
MOJIB3YSICh TpaKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemrate cucremMbl ABYX JIMHEHWHBIX YPaBHEHUW C JBYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpadpuyecKu.

CocCTaBiATh M pelaTh JMHEHHOE YPAaBHEHUE WIIN CUCTEMY JIMHEMHBIX YPABHEHUN 10 YCIOBHIO
3a/1a4, HUHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MOJIyYEHHBIH PE3yNIbTar.

DOYyHKIUHT



N300paxaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM KOODPJIWHATAM,
Jy4YH, OTPE3KH, HHTEPBaJIbl, 3aMIUCHIBATH YHCIIOBBIE TPOMEKYTKH Ha AIreOpanvdeckoM s3bIKE.

OtmedaTh B KOOPIWHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOPAMHATAM, CTPOUTH TpaduKu
nuHerHbIX GyHkiui. Ctpouth rpaduk GyHKIIUU Y = [X].

OnuceiBaTh ¢ MOMOIIBIO (YHKIIUH HM3BECTHBIC 3aBUCHMOCTH MEXKIY BEITUYMHAMU: CKOPOCTb,
BpEMsi, pacCCTOSIHUE, 1IeHa, KOJIHMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBLHOCTD, BpeMs, 00BEM pabOTHI.

HaxomuTh 3Ha4eHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii crnocod NpeACTaBIeHUS W aHaNM3a HHQPOpPMAIMHM, HU3BIEKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO 13 TPAPUKOB PEeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kjacce 00y4aromuiicst OJy4YHT CIEAYIONINE TPEAMETHBIC PE3YIbTaThI:

Yucia ¥ BBIYHCICHUSA

Hcnonp30BaTh HavajdbHBIE MPEJICTABICHUS O MHOMECTBE JEUCTBUTENbHBIX YHUCEN U
CPAaBHEHMsI, OKpYIVIEHUS M BBIYMCICHUH, H300pakaTh JAEHCTBUTEIbHbIE 4YHCIA TOYKAMU Ha
KOOPIAMHATHOMN IIPSIMOA.

[TpuMeHsaTh MOHATHE apU(YMETHUECKOro KBAaJPaTHOI'O KOPHs, HAXOIUTh KBaJpaTHBIE KOPHHU,
UCIOJIb3YSl TpU HEOOXOAMMOCTH KaJbKYJISTOP, BBIIOJHATH IPeoOpa3oBaHUsl BBIPAKEHU,
CoZIep KalIMX KBaJpaTHbIC KOPHM, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOJIBIIMX U MAJIBIX YUCEJl C IOMOIIbIO AECATUYHBIX Ipo0Oei U cTeneHen
gucia 10.

Auaredpanyeckne BbIpaKeHHs

[IpuMeHATh TMOHATHE CTENEHW C LEeNbIM II0Ka3aTesieM, BBINOJIHATh MpeoOpa3oBaHUs
BBIPAKEHUI, COIEPIKALLUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BhINONHATE TOXXIECTBEHHBIE TPEOOPa30BaHUs PALlMOHAIBHBIX BBIPRXKEHUI HAa OCHOBE IPaBUII
JeHCTBUI HaJl MHOTOYWIEHAMHU U aJireOpandyeckuMH IpOoOsiMHU.

PackiaapiBaTh KBaApaTHbIN TPEXUICH HA MHOXKUTEIH.

[TpumensTh MpeoOpa3oBaHMs BHIPAKEHUH ISl PEIICHUS pa3IMYHBIX 3a]a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHus U HepaBeHCTBa

Pemate nuHeliHble, KBaipaTHBIE YPaBHEHUS U PALlMOHAJTIbHBIC YPAaBHEHU, CBOASIIMECS K HUM,
CHICTEMBI IBYX YPaBHEHHH C IBYMsI TEpEMEHHBIMHU.

[TpoBouTH HpoOCTEHIINE HUCCIENOBAHUS YpaBHEHMH M CHCTEM ypaBHEHHMH, B TOM YHCIE C
IIPUMEHEHHEM TpaUyecKuX IMpeAcTaBIeHUI (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHUCTEMaA
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

[lepexonuTh OT clOBECHOM (POPMYIUPOBKH 3a7aui K €€ alredpandeckoil MOJENIN ¢ IOMOIIBIO
COCTaBJICHUsI ypPaBHEHHUS UM CUCTEMBI YPAaBHEHHH, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

[IpuMeHsATH CBOICTBAa YMCIIOBBIX HEPABEHCTB ISl CPaBHEHUS, OIEHKH, PEIIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJTHOM MEepEeMEHHOM M UX CHUCTEMBbI, JaBaTh IpaduUeCcKyI0 WILTIOCTPAIIMI0 MHOXKECTBA
peleHH HepaBEeHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKIUH

[ToHuMaTh U UCTONB30BaTh (PYHKIMOHAIBHbIE MOHATUS M SA3BIK (TEPMHHBI, CUMBOJIMYECKHE
0003HaYEHHUs), ONpPENeNsITh 3HaueHHe (DYHKIMU MO 3HAYEHHIO apryMEHTa, OIpeNessTh CBOMCTBa
¢byHkuuu no e€ rpaduky.

Crtpouts rpaduku 31eMEeHTapHbIX (PYHKINN BUA:

y = kiX, y = X2,y =x3,y = |X|, y = VX, onuchIBaTh CBOICTBA YHCIOBOIH (hYHKIMH 110 68 TpaduKy.

K xoniy oOyuenus B 9 kjacce 00yJaromuiicst MOJYYHUT CIIEAYIOIINE TPEAMETHBIE PE3yIbTaThl:



Ymucna v BbIYMCTICHUS

CpaBHMBATH M YIOPSIOYMBATh PallMOHATIbHBIE U UPPALMOHATIbHBIC YUCIIA.

Boimonuate apudmernueckue ACWCTBUS C PALMOHAIBHBIMH YHCIAMH, COYETash YCTHBIE H
IIUCbMEHHBIE IPUEMBI, BHIIIOJIHATH BEIYUCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxonuTh 3HaueHus CTENEHEW C LEJIBIMM I10Ka3aTelsMU M KOpHEH, BBIYUCIATH 3HAUYEHUS
YHCIIOBBIX BBIPA)KEHUI.

OKpyryisITh 1€HCTBUTENIBHBIE YNCIIA, BBIIOJIHATh IPUKUIKY pPe3yJbTaTa BBIYMCICHUHN, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare nuHeliHble M KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOJSAILMECS K HUM, NpOCTeHIIne
IpoOHO-pallMOHATIBHBIC YPABHEHHUS.

Pemare cucreMbl JByX JIMHEHWHBIX ypaBHEHUH C ABYMS HEPEMEHHBIMH M CHCTEMBI IBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAECTCS JTUHEUHBIM.

Pemiate TekcTOBBIE 33/1a4M aNreOpanyeckKuM CIocoOOM € IOMOIIBIO COCTABJICHUS YpaBHEHUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBouTh HpoCTEiIINE HCCIEAOBAHUS YpaBHEHMH M CHCTEM ypaBHEHUH, B TOM YHCIE C
IIPUMEHEHUEM TpaUUeCcKuX IMPeACTaBICHUN (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHUE WM CHUCTEMA
yYpaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

Pemarp nuHeiiHbIE HEPaBEHCTBA, KBAJApaTHBIE HEPABEHCTBA, N300paXaTh pellIeHNE HEPABEHCTB
Ha YUCIIOBOM MPSAMOM, 3aIIMChIBATh PELICHUE C IOMOLIbIO CHMBOJIOB.

Pemarb cucTteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIKOYAIOIINME KBaJApaTHOE
HEpaBEHCTBO, M300pa)kaTh pELICHHE CHCTEMbl HEPAaBEHCTB HA YUCIOBOM MpsIMOM, 3aluchIBaTh
pellIeHre ¢ IOMOLIbI CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHbIX 3a/1a4.

DOyHKIUH

Pacnio3HaBath (h)yHKIMM HM3y4eHHBIX BHJIOB. [l0oKa3pIBaTh CXeMaTHYECKU pPacIoyIOKEHHE Ha
KOOPJIMHATHOH IIOCKOCTH TpadukoB QyHKIwmid Buna: y = kX, y = kx + b,y =k/x,y =ax2 + bx + ¢, y
=x3, y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT KOd(YHUIINEHTOB, OMUCHIBATH CBONCTBA (hYHKIIHIA.

Crpouts M wu300pakaTh CXeMaTHUECKH Trpa@UKy KBaJApPaTHUYHBIX (YHKIMN, OMHCHIBATH
CBOMCTBA KBaJIpaTUYHbBIX (PYHKIMN MO UX IpaduKam.

Pacnio3naBaTh KBaapaTHyHyl0 (YHKLIHIO 1O (GopMmyse, MPUBOAUTH MPUMEPHI KBaJlpaTUUHBIX
GyHKUIMN U3 pealbHOM KU3HU, PU3UKH, TEOMETPUH.

YucnoBble NoOCI€10BATEILHOCTH U POrpeccuu

Pacnio3HaBaTh apu(pMETHUYECKYyI0 M T€OMETPHUECKYI0 MpPOrpeccuu IMpH pasHbIX crocobdax
3aJJaHHUs.

BbINONHATE BBIUUCIEHUS C HCHOJb30BaHHMEM (GOpMYNI N-TO uieHa apu(METHYECKOW U
Tr€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3amaun, cBA3aHHbBIE C YHUCIOBBIMHU IOCJIEIOBATENBHOCTSIMH, B TOM YHUCIE 3aJa4d U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIUPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
HauMeHoBaHue KoanuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
wn pa3/ieioB U TeEM Beero KoHnTpoJbHbie IIpakTHYeckue 0GpasoBaTebHbIE PECYPCHI
nporpamMmsbl padoThI padoThI
Uucna n
1 BBIYMCJICHHS. o5 bubnnoreka IIOK
PanmonanbHble https://m.edso0.ru/7f415b90
qucia
9 AnreOpaunyeckue 97 bubnuorexa [HOK
BBIPAKCHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 bubnuorexa [HOK
HEPaBCHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 bu6nuoreka [IOK
rpaduku. OyHKuun https://m.edso0.ru/7f415b90
5 IToBTOpEeHUE N 6 bubnuoreka [JOK
06001menne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB 10 102 0
I[TPOTPAMME
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HauMmenoBanue KosmnyecTtBo |OCHOBHOE copep:kaHue OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH
pa3aesa (TemMbl) 4acoB

Kypca

Yucna v BeUUCIEHUS. |25 [TonsiTEe panmoHaILHOIO CucreMaTH3MpoOBaTh U 000ramaTh 3HAHUA

PanmonanbHble ynciaa

yucia. Apudmernaeckue
JEHCTBUSC pallMOHAIBHBIMA
yuciaamu. CpaBHEHHUE,
YIIOPSIOYMBAHHUE PATMOHATBHBIX
qHCel.

CreneHb ¢ HaTypaJbHbIM
nokasaresueM.Perienue 0CHOBHBIX
3a/1a4 Ha ApooH,

HPOLIEHTHI U3 PeaTbHOM
npaktuku. [Ipu3naku nenumoctw,
pasoKeHus

Ha MHOKUTEIIN HaTypallbHBIX
yrcen. PeasibHbIe 3aBUCHMOCTH.
[Ipsamas

u oOpaTHas
IPONOPLHUOHATIBHOCTH

00 OOBIKHOBEHHBIX U JECATHYHBIX APOOSX.

CpaBHUBATH H YIOPSI0YMBATH APOOH, TpeoOpa30oBbIBAsI IPU
HEOOXOMMOCTH JAECATUYHBIE APOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHCUHYIO
JECSITHYHYIO IPOOH.

IIpumeHsTH pa3HOOOpPa3HbIe CIIOCOOBI U MPUEMBI
BbIYHCJIEHNS] 3HAYEHUI TPOOHBIX BbIPAKEHNH,
coJiepKaiux OObIKHOBEHHBIE U IECATUYHBIC APOOH:

3aMEHSTh MPU HEOOXOJAUMOCTH JIECATHYHYIO APOOb
OOBIKHOBEHHOU U OOBIKHOBEHHYIO IECSITUIHON, TPUBOIUTH
BBIpaXK€HHE K popMme, Hanbosiee yJ00HOM JIsl BBIYMCIIEHUH,
1peoOpa3oBbIBATH IPOOHBIE BBIPAKEHUSI HA YMHOKEHHUE U IETICHHUE
JECATUYHBIX IPOo0ei K EHCTBUSIM C LIEJIBIMU YHCIIAMH.
IIpuBoOaAMTH YN CJIOBbIC U OYKBEHHBbIE PUMEPBI CTEIIEHUC
HaTypaJIbHBIM MOKa3aTeNeM, OObSICHSSI 3HAaUeHUsI OCHOBAaHUS
CTENIEHU U NOKa3aTelsd CTENEHH, HaXOIUTh 3HAUEHHs! CTeIeHEN
B/ an (a — ar000€e paIroHaIbHOE YHCII0, N — HATypabHOE
yncio). [loHmMaTh cMbICT 3anucu OONBIINX YUCEI C TTOMOILBIO
JECATUYHBIX Ipo0ei u cTeneHel uncna 10, npuMeHsTh UX B
peanbHBIX CUTYAITUSX.

IIpuMeHSITH TPU3HAKH JIETUMOCTH, Pa3JIOKEHUS Ha
MHOXUTEIHN HATYPaAJIbHBIX YHCEIL.




Pemath 3a1a4u Ha 9acTH, IPOIEHTHI, IPOTIOPIIHH,

Ha HaxOJIeHHE Jpo0u (MPOIEHTA) OT BETUYUHBI U

BEITUYHHEI 110 €€ IpoOu (MIPOLICHTY), 1podu (MPOIICHTA),
KOTOPBIN COCTaBIISICT OJ{HA BEIMYMHA OT JIPYTOM.

IIpuBoauTh, pa3éuparb, OLEHNBATH PA3IUYHbIC PEIICHUS,
3aMKCcH pelIeHU TeKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BACHATD, ONTUPASCH HA ONPEACICHUS, IPSIMO
POMIOPITMOHAIILHBIC U O0PATHO MPOTIOPIIMOHATBHBIE 3aBUCUMOCTH
MEXly BEIMYMHAMHE; MPUBOAUTH MPUMeEPHI dTUX 3aBUCUMOCTEH
U3 PealbHOTO MHPA, U3 IPYTUX YUCOHBIX MPEAMETOB.

PemaThb pakTHKO-OPUEHTUPOBAHHBIC 33/1a4H HA APOOH,
MPOLEHTHI, MPAMYIO 1 00PaTHYIO MPONOPIIMOHATILHOCTH,
IPOMOPIUU

Anrebpanueckue
BBIPOKCHUS

27

BykBeHHbIE BbIpaXKEHUA.
IIepemennsbie. JlonycTrumble
3HAUYEHUsI IEPEMEHHBIX.
®opmyinsl.IIpeobpazoBanue
OYKBEHHBIXBBIPAXKEHUH,
PacKpBITHE CKOOOK 1
MIpUBEICHUE TTOT00HBIX
cinaraemMbIx.CBONMCTBA CTCIICHU C
HaTypaJbHbIM
MokazareiieM. MHOTOUJICHBI.
CrnoxxeHue, BEIYUTAHUE,
YMHO>KEHHE MHOTOYJICHOB.
@opMyIIbI COKPAIIEHHOTO

OBnagers anredpanyeckoil TEPMUHOIOTHEH U CUMBOJIUKOM,
NPUMEHSATH e€ B MPoIlecce OCBOCHUS yueOHOTo MaTepHana.
HaxoanTb 3HaueHnst OyKBEHHBIX BBIPRXKEHUH MPH 33 JaHHBIX
3HaUEHUSAX OYKB; BBIMOJHATH BBIYUCIEHUS IO (POPMYyJIaM.
BoinosHATH peobpa3oBaHus LENOr0 BEIPAaKEHHs] B MHOIOWJIEH
MIPUBEAECHUEM MOJIOOHBIX CIIaraéMbIX, pACKPHITUEM CKOOOK.
BbInoJHATH YMHOKEHHE OIHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA
Ha MHOTOUIEH, MPUMEHATh (GOPMYJIbl KBajipaTa CyMMBbI U
KBaJlpaTa pa3HOCTH.OCyIeCTBIATh Pa3I0KEHNE MHOIOWIEHOB Ha
MHOXHTEIH TyTEM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEIS,
npUMeHeHHs (OpMYJIbl Pa3HOCTH KBAJPaTOB, (GOPMYII
cokpaiénHoro ymHoxkeHus. IllpumensiTe npeodpasoBanue
MHOTOYJICHOB ISl pEIICHUS Pa3IMyYHbIX 3a7]a4 U3 MaTEMaTHKH,




yYMHOKeHMs. Pa3zinoxenue
MHOI'O4JICHOB HA MHOXXUTCJIN

CMEXHBIX [IPEIMETOB, U3 PEabHON IPAKTUKHU.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHSI MAaTEMaTUKU

YpaBHeHuUA U 20 YpaBHeHue, IpaBuia Pemath JInHENHHOE ypaBHEHHE C OJHOW NIEPEMEHHOM,
HEpPaBEHCTBA Hpeo6pagoBaHHH YpaBHEHHS, NpUMCHA IIpaBuJIa Mepexoga OT HCXOAHOTO YPaBHCHUSA
PABHOCHITBHOCTH K paBHOCUJIIbHOMY eMy OoJiee npocroro Buaa. [IpoBepsaTs,
. . SIBJIIETCS JIM KOHKPETHOE YMCII0 KopHeM ypaBHeHUs. Ilondupars
ypaBHeHuUl. JIuneiinoe .
. . |mpuMepBI Map yucen, SBISIOLUXCS PEIIeHHeM JIMHEHHOTO
YPAaBHCHHC € OLHOM HEPEMCHHOM, | 55 pyepys ¢ ByMst mepeMeHHBIMI. CTPOMTE B KOOPINHATHOM
PCHICHUC JTUHCHHBIX YPABHCHUU. | rjjockocTH rpadMiK JTMHEHHOTO ypaBHEHHS C IByMs IIEPEMEHHBIMU;
Pemrenue 3a1a4 ¢ moMOMIbIO HOJIB3YsICh Tpa(uKOM, NPUBOAUTH NPUMEPBI PELICHUS
ypaBHeHwui. JInHeitHoe ypaBHeHusa. HaxoauTh perieHne CUCTeMbl ABYX JIMHEHHBIX
YPaBHEHHE C ABYMSI ypaBHEHUH ¢ 1ByMs niepeMeHHbIMU. COCTABJISATH M peliaTh
MTepEMEHHBIME I €10 TpadHK. ypaBHEHUE WIH CUCTEMY YPAaBHEHUH MO YCIOBUIO 33]a4H,
. UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H
CucremMa AByX JIMHEHHBIX o
N MOJTy4YEHHBINH Pe3yabTaT
YpaBHEHUH C IBYMS
MEePEMEHHBIMH.
Koopaunats! u 24 Koopaunara Touku H300paxkarh Ha KOOPAUHATHOU MIPSIMON TOUKH,

rpaduKu.
OyHKIUU

Ha npsamMoil. Yucnossle
IIPOMEXKYTKH. PaccTossHue Mex Ty
JBYMsI TOUKaMHU

KOOPJMHATHOU
npsmoit.lIpssmoyroneHas cucrema
KOOpAWHAT

Ha r1ockocTu. I Ipumepsl
rpauKoB, 3aJaHHBIX
dopmynamu. Utenne rpaduxos
peanbHBIX

3aBucuMoctel. [lonsatue

COOTBETCTBYIOILIME 3aJaHHBIM KOOpJAUHATAM, JIy4H, OTPE3KH,
MHTEPBaJIbl; 3aIIMCBIBATh UX Ha aJIreOpanvyeckoM SI3bIKE.
OTMeuaTh B KOOPAMHATHOM INTIOCKOCTH TOYKH 1O
3aJlaHHBIM KOOpJIMHATaM; CTPOUTH IpapUKU HECTOKHBIX
3aBUCUMOCTEH, 3a/1aHHbIX (JOpMyJiaMH, B TOM YHCIIE

C TMOMOIIBIO HU(POBBIX JIAOOPATOPHIA.

IIpuMeHATH, 3yyaTh NPEUMYILECTBA, HHTEPIPETHPOBATH
rpaduueckuii crocod npeacTaBICHUs

U aHaJM3a pa3Hoo0pa3HO KU3HEHHON MH(pOpMAIUH.
OcBauBaThp NMoHATHE (PYHKLINHU, OBIIAJEBATh
(YHKIIMOHATIEHOM TEPMHUHOIOTHEH.




¢bynkuuu. I'paduk pyHKIHAMN.
CgoiictBa ¢ynkuuid. JIuneiinas

¢ynkuus. [Tocrpoenue rpaduka
nuHerHon ¢yHkuun.["paduk

bynkmm y = | X |

Pacno3naBaThb JinHeliHy0 QyHKIH0 Y = KX + b, onuceiBats €
CBOMCTBa B 3aBUCUMOCTH OT 3HaYeHUI kKoddduimenTos K u b.
Crpouts rpadgukm muHeHOW QyHKIMK, GYHKIUHU Y = | X |.
Hcnons3oBate mupoBbIe pecypehl U HOCTPOCHHS

rpaguKoOB QYHKIMH 1 U3yIESHUS UX CBOWCTB.

IIpuBOAUTH NPUMeEPBbI JTMHEHHBIX 3aBUCUMOCTEN B peaJIbHBIX
HpoLeccax U SBICHUSX.

[ToBTOpEHUE M 6 IToBTOpEHNE OCHOBHBIX NOHATHI | BBIOMPAaTH, NPUMEHATH OLEHUBATH CIIOCOOBI CPAaBHEHUS YHCE,
00001menue Y METOJIOB Kypca BBIYHMCIICHHH, TIPe00pa30BaHMI BEIPAKECHUH, PEIICHHS YPABHEHHIA.
7 xnacca, 06o0meHne OcyuiecTBAATH CAMOKOHTPOJIb BBITOJIHIAEMBIX JCUCTBUN U
3HAHWUMI CaMOIIPOBEPKY pe3yibTaTa BEIYUCICHUH, IPeoOpa3oBaHui,
IIOCTPOEHUM.
Pemathb 3ana4u U3 peajbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUS [UIs PELICHNUs 3a1a4 U3 IPYIux
npeaMeToB. PemiaTs TeKCTOBBIC 32124, CDABHUBATD,
BBIOMPATH CIIOCOOBI PELICHMS 3a1a41
OBIIEE 102
KOJIMYECTBO
YACOB 10

I[TPOT'PAMME




8 KJIACC

HauMeHOBaHUE KoandecTBo 4acoB
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3aenoB U TeEM KonTposabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl

NporpamMmmsbl padoThI padoThbI
Yucna u

1 BBIYHCIICHHS. 15 bubamorexa LOK

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

KBanpatubie kopHU
Yucna n

9 BBIYMCIICHHS. 7 bubnnoreka IIOK
CrerneHsp ¢ 1esbiM https://m.edsoo.ru/7f417af8
MoKa3areieM
AnreOpaunyeckue

3 BBIPAYKEHUSI. 5 1 bubnmnorexka HOK
KBanpatHsiii https://m.edsoo.ru/7f417af8
TPEXUIIEH
Anrebpanyeckue

4 BBIPAYKEHUS. 15 1 bubnmnorexka HOK
AureOpanueckast https://m.edsoo.ru/7f417af8
apoOb
YpaBHeHuUs u

5 HEpaBEHCTBA. 15 L bu6muoreka [JOK
KBanpatHsie https://m.edsoo.ru/7f417af8

ypaBHEHHUS
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YpaBHeHuUs U
6 HEPaBCHCTBA. 13 bubnmoreka [JOK
CucreMsl https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus 1
7 HeppaBeHCTBa. 12 bubmmorexa LOK
https://m.edsoo.ru/7f417af8
HepaBencrtBa
8 OyHKIMHU. 5 bubnnorexka HOK
OCHOBHBIE TIOHSATHUS https://m.edsoo.ru/7f417af8
9 OyHKIUU. 9 bu6nuoreka [IOK
YucnoBble QyHKIUH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 6 bubnmnoreka [JOK
00o0meHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB IIO 102
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Haumenosanue KonnuectBo | OcHOBHOE cozepikaHue OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLTUXCS
pasnena (Tembl) 4acoB

Kypca

Yucna n 15 KBanpaTHblii KOpeHb D®opMyIHPOBATH ONpe/iesieHrne KBaIpaTHOTO KOPHS
BBIYUCIICHHUS. u3 uncna. [lonstue U3 ymclia, apu(MEeTHIECKOTo KBAAPATHOTO KOPHSI.

KBagparusie KopHU

00 “pparmoHaIbHOM
yuciie. JlecaTuanbie
MPUOJIKEHUS
MPPALMOHATIbHBIX
yrcen. JleicTBUTeIbHbIE
yucia. CpaBHEeHUE
JIEHCTBUTEIIbHBIX
yucell. Y paBHEHHE BUAA
X2 = a. CpoiictBa
apupMeTUIECKIX
KBaJPAaTHBIX KOPHEM.
[IpeoOpazoBanue
YHUCJIOBBIXBBIPAKEHUH,
coZIepKaIInx
KBaJpaTHbIE KOPHU

IIpuMeHATH Onepanuio U3BICYCHNS KBAJIPATHOTO KOPHS U3 YUCIIA,
HCII0JIB3YSl IIPU HEOOXOIMMOCTH KAJIBKYJIATOP.

OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMHA YUCIAMU U
JeCATUYHBIMU poOsiMu. CpaBHUBATh M YIOPAI04YHBATH
paloHaIbHbIE U

UPPAaLMOHAIILHBIC YHCIIA, 3aIIMCAHHBIE C IIOMOLLBIO

KBaJIpaTHbIX KOPHEH.

HccaenoBath ypaBHEeHHE X2 = @, HAXOJUTh TOUHbIE U
npuOimxEHHBIE KOopHU 1ipH a > 0.

HccaenoBarh cBOiiCTBA KBaIPaTHBIX KOPHEH, IPOBO/ISI YUCIIOBBIE
AKCIIEPUMEHTBHI C UCII0JIb30BAHUEM KaJIbKYJIATOPa (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH;
HOPUMEHSATH UX Ul IpeoOpa3oBaHus BeIpAKECHUNH. BbINOJIHATH
npeodpa3oBaHMA BBIPAKEHUN, COAEPKAIINUX KBaPAaTHBIE KOPHHU.
BeipaxaTe iepeMeHHbIE U3 TEOMETPHUECKUX U (PU3NUECKUX
bopmys.

BoryucasaTs 3HAYEHUS BBIPAXKEHUH, COAEPIKALNX

KBaJIpaTHbIE KOPHU, UCIIONIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBaTh B X0/1€ PEIICHUS 3a1a4 DJIEMEHTapHbIE
MIPEJICTaBICHUS], CBA3aHHbBIE C MPUOINKEHHBIMU 3HAUCHUSIMU




BEJIMYHH.
3HAKOMMTBCS € HCTOPHEH pa3BUTHS MATEMaTUKU

Uucna u 7 CreneHs ¢ 1eNIbIM ®opMyJIMPOBaTH ONpeJeeHHe CTEIICHHU C LIEJIbIM
BBIYMCIICHHUS. nokasareneM. CtangapTHas nokasaresnem. [IpencTaBisATh 3aNMCh OOJIBIITNX U MAJIBIX YHCET B
Crenens C LeIbIM 3anuch yrcia. Pazmepsl 00beKTOB |cTaHAapTHOM Buje. CpaBHMBATDH YKCia U BEJIMYUHBI, 3alMCaHHbIE
[I0Ka3aTeIeM OKpY’Karoliero Mupa (0T ¢ ucnoJsib3oBanueM crenenu 10.
3JIEMEHTapHbBIX Hcnoab3oBaTh 3an1ch 4nucea B CTAHAAPTHOM BHJIE
YacTHI] 10 KOCMUYECKHUX JUTSL BBIpQKEHUS pPa3MepoB 00BEKTOB, IITUTEILHOCTH
00BEKTOB), ITUTEIBHOCTD MPOLECCOB B OKPYKAIOIIEM MHUPE.
IIPOLIECCOB B OKpYy:KaroleM mMupe. | @opMyJanpoBaTh, 3aIMCbIBATH B CHMBOJIMYECKOi (popme u
CBolicTBa CTENEHU WLTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA CTETICHU C IICJIBIM
C LEJBIM [TOKA3aTeNeM IIOKa3aTeNEM.
IIpumeHsSITH CBOMicTBA CTETIEHU I TPEOOPa30BaAHUS
BBIPXKEHM, COAEPIKALUX CTEIIEHU C LIEJIBIM ITOKa3aTeJIEM.
BbInoTHATH AelCTBUA C YMCIaMU, 3alIMCAHHBIMU B CTaHJIAPTHOM
BUJE (YMHOXKEHUE, IEICHNEe, BO3BEICHIE B CTEIICHb)
Anrebpanyeckue 5 KBaapatHblil TpéXuieH. Pacno3HaBathb KBajipaTHBIN TPEXWIEH, yCTAHABINBATh
BBIpKCHHUS. Paznoxxenue kBaapaTHOTO BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.
KBanpatublii TPEXWICHA HA MHOXHUTEIHN PacknaapiBaTh HA MHOKMTEIH KBaJPATHBIN TPEXWICH
TpEXUWIEH C HEOTPHUIIATEIbHBIM JUCKPUMUHAHTOM
Anrebpanyeckue 15 Anrebpanueckas 3anuceiBaTh anreOpanydeckue BoipaxkeHus. Haxoanrs
BBIpKCHHUS. npoOb. JlomycTumblie 007acTh OnpeieNeHNsl palliOHaIbHOTO BHIPAYKEHUSI.
Anrebpandeckas 3HAUYECHUSTIEPEMEHHBIX, BbInoTHATHL YUCIIOBBIE TOJICTAHOBKY U BBIYUCIATH
Ipo0b BXOJIAIINX B alredpandeckue 3HaYeHHUE IPOOH, B TOM YKCIIE C TOMOIIBIO KaTbKYIATOPA.

BbIpaxeHHs1.OCHOBHOE CBONCTBO
anreOpanyeckon
npobu. Cokpaienre

®opMmMyaIHpoBaTh OCHOBHOE CBOMCTBO anredpandeckoit 1podu u
NPUMEHSATH €ro Ui mpeoOpa3oBaHus 1podeil. BbINOJIHATH
aelicTBus ¢ anreOpanueckuMu Apoosimu. [lpumeHaThH




npo6eii. CiioxxeHne, BhiYuTaHue,
YMHOXEHUE U JICTICHUE
anreOpanyecKux Apooei.
[IpeoOpa3zoBanue BhIpaXKEHUH,
COJIepKAIITIX

anreOpanveckue aJpoou

npeoOpa30BaHus BRIPAKEHHM ISl PELICHHUS
3aja4d. BeipaxkaTh nepeMeHnHble U3 GopmMyin (GU3NIECKUX,
reOMETPHUECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYallUU

VYpaBHeHuUs U 15 KBagpatHoe ypaBHeHHME. Pacno3HaBathb KBajipaTHbIE YpaBHEHUS.
HEPaBEHCTBA. Henonnoe kBagpatHoe 3anuceiBaTh POPMYJIy KOPHEH KBaIpaTHOTO YpaBHEHHUS;
KBanpathbie ypaBHeHuE. Popmyiia KOpHER pemiaTh KBaJApaTHble YPaBHEHHUS — IIOJHBIC U HEIIOJIHbIE.
YpaBHEHUSA KBaJ[paTHOI'O0 YPAaBHEHUS. IIpoBoauTh MpoCTEHIME UCCIICI0BAHUA KBAAPATHBIX
Teopema Buera. Pemenue YpaBHEHUM.
YpaBHEHUH, CBOJALIMXCS K Pemiats ypaBHeHHs, CBOJSAIINECS K KBAIPATHBIM,
kBaapatHbIM. [Ipocreiimue C TIOMOIIIBIO peoOpa3oBaHMi U 3aMEHOI TepEMEHHOM.
JIpOoOHO- palliOHANIbHBIE Hao0Jro1aTh M aHAJIM3UPOBATH CBS3b MEXKY KOPHIMU U
ypaBHeHuUs. Perienrie TekCTOBBIX | KO3 HIIMEeHTaMU KBaAPaTHOTO YpaBHEHHUSI.
3a/1a4 C MOMOILBIO KBaJIPaTHBIX ®opmyanpoBaTh TeopeMy Buera, a Takke 00paTHYIO -
ypaBHEHUU TEOpEMY, IPUMEHSAThH 3TU TEOPEMBI JJIS PEIICHUS
3aj1a4.PemiaTh TeKCTOBBIE 32124 AIreOpandeckuM crocooom:
MEPEXO/IUTh OT CIOBECHOUN (POPMYIMPOBKU YCIOBUS 3aJa4H K
anreOpanvecKkoi MoJIeH IMMyTEM COCTaBJICHUS YPaBHEHHUSI; pelIaTh
COCTAaBJICHHOE YPAaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEI pa3BUTHS anreOpsl
YpaBHeHUs U 13 JIuneitHoe ypaBHEHUE Pacno3naBarhb nuHEHBIE YPABHEHUS C IBYMS

HEpaBEHCTBA.
Cucremsl ypaBHEHUN

C ABYMSIIEPEMEHHBIMU, €TO
rpaduk, mpuMepbIpeIeHus
YPAaBHEHUH B LIEJIBIX YUCIIAX.
Pemenne cucreM nByx
JIMHEUHBIX YPABHEHUNC ABYMS

[IEPEMEHHBIMHU.
Crpoutb rpaguKu TMHEWHBIX YPAaBHEHUH, B TOM YHCIIE
HCIOJIb3Ys HU(POBBIE PecypChl.

Pazimuare napasuiesbHbIE U IEPECEKAIOIINECS NTPSIMBIE




IIEPEMEHHBIMH.

IIpumepsl perenus

CUCTEM HEJIMHEHHBIX
YpPaBHEHUH C JIBYMSI
nepeMeHHbIMU. [ padrueckas
UHTEpIpETALN

YPaBHEHHS C ABYMs
IIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMH.

Pemenne TekCcTOBBIX 3a7a4 ¢
IIOMOILIBIO CUCTEM YPAaBHEHUHN

10 UX YPaBHEHUSM.
Pemiate cuctemsl 1BYyX JIMHEWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU TI0ICTAHOBKOU U c10keHHeM. Pemats npocreiimue
CUCTEMBI, B KOTOPBIX OJJHO

13 YPaBHEHUU HE SABJISIETCS JINHEUHBIM.

IpuBoauTh rpaduyecKky0 MHTEPIPETANUIO PEIICHUS
YPaBHEHHUs € ABYMs IIEPEMEHHBIMU U CUCTEM ypaBHEHUN

C ABYMS IEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 32/1a4H AITeOPAUECKUM CITIOCOOOM

YpaBHeHuU U 12 UYuciioBble HEPABEHCTBA U ®opMyIMpPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
HEPABEHCTBA. uxcporcrea. HepaBeHcTBO ¢ WJUTFOCTPUPOBATH UX HA KOOPJAMHATHOMN MPSIMON, JOKA3bIBATH
HepasencrBa OJIHOH nepeMeHHOM. JIuHeliHple | anredpanveck.
HEPaBEHCTBA C OAHOU IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a/1a4.
MIEPEMEHHOMN U UX PemaTe JIMHEHBIE HEPABEHCTBA C OJHOU NIEPEMEHHON,
pemeHne. Cucremsl n300pakaTh peleHre HepaBEeHCTBA Ha YUCIOBOM MPSMOH.
JMHEWHBIX HEPABEHCTB ¢ 01HOM | PemiaTh cucTeMbl TMHEHHBIX HEPABEHCTB, H300paXxarhb
MIEPEMEHHOMN U UX PEIICHHUE. pelIeHUE CUCTEMBI HEPABEHCTB HAa YUCIIOBOM MPSAMOU
N3o6paxenue
peLIeHus JTMHENHOTO
HEPaBEHCTBA U UX CUCTEM Ha
YHCIIOBOW MPAMOM
OyHKIUN. 5 [TonsTue GyHKUIMN. Hcnonb3oBaTh QYyHKIMOHAIBHYIO TEPMHHOJIOTHIO U

OCHOBHEIE TOHATHA

Ob6nacTp onpeneneHus
Y1 MHOYKECTBO 3HAUYECHUH
byskn. CriocoObl 3a1aHms

CHMBOJIMKY.
BoruucasTs 3HaueHus QYyHKIMHA, 3aJaHHBIX GOpMYyJIaMU
(mpu HEOOXOAMMOCTHU HCIIOJIb30BATh KAJIBKYISATOD);




¢bynkunit.I'paduk Gynxmm.
CpoiicTBa (yHKINHU, UX
otoOpakeHue Ha rpaduke

COCTABJIATH TA0IUIbI 3HAYEHHI YHKINH.

Crpouthb no Toukam rpaguku GyHKIHI.

OnucepiBaTh cBOiicTBA (DYHKIIMM HA OCHOBE €€
rpauuecKoro MmpeacTaBICHUs.

Hcnoab30BaTh QyHKIMOHAIBHYIO TEPMHHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl rpaduKoB, OTpaXaroMUX peaibHbIe
npoueccsl U sBieHus. [IpyBoAMTL MPUMeEPBI IIPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.

Hcnoab30BaTh KOMIILIOTEPHBbIE POrPAMMbI

JUTS IOCTPOCHHS ITpaduKoB (PYHKINI U N3yYSHHS UX CBOMCTB

QyHKIUN.
Yucnosele GyHKIUU

UreHne 1 mocTpoeHue
rpadukoB QyHKIUH.
[Tpumeps! rpadukoB

(b yHKIU,0TpaskaoIuX
pealibHbIE MPOIIECCHI.

O YHKIMH,OMICHIBAIOIIUE TIPSIMYIO
1 00paTHYIO
MIPOTMTOPIIMOHAIIEHBIC
3aBUCUMOCTH, X TPaPUKH.
I'paduk Pynkuum y = X2.
Oyukuuny = X2,y = X3,
y="x,y=1|x];
rpagudecKoe penieHme
YpPaBHEHUU U CUCTEM
ypaBHEHUU

Haxoauthb ¢ noMoubio rpadguka QyHKIUY 3HAYCHHE OJTHOU U3
paccMaTpUBaEMBIX BEIMUYUH 110 3HAYEHUIO APYroi. B HecnoxHbIX
ClIy4asiX BbIPa:KaTh (popMy10ii 3aBUCHMOCTb MEXTY
BenMurHaMu. ONUCBbIBATh XapaKTep U3MEHEHUs OJHON
BEJIMYUHBI B 3aBUCUMOCTH OT U3MEHEHU Apyroi. PacnosnaBarb
BUJIbI U3ydaeMbIX pyHkuui. [loka3piBaTh cXeMaTHYeCKH
M0JIO’KEHNE Ha KOOPANHATHON MJIOCKOCTH TpapUKOB PYHKIIHMA
BHJA: Y = X2, Y = X3, y=\/x, y=|x]|

Hcnoab3oBarh PYyHKIHOHAJIBHO-TPa(HYECKHUE
NpeacTaBJIeHus U PELICHUs U UCCIEA0BAHUS YPABHEHUN U
CUCTEM ypaBHEHUM.

IIpuMeHATH HUPPOBBIE PeCYPChI IS IOCTPOCHUS

rpadukoB QyHKIUH




[ToBTOpEHME U 6 IToBTOpEeHue Bb10upaTh, IPpUMEHATH, OLEHUBATH CIIOCO0OBI CPAaBHEHMSI YUCEIL,
00001eHue OCHOBHBIX IIOHATUH U BBIUHCIIEHUM, TPE0Opa30BaHNi BbIPAKEHU, PEILICHUS ypaBHEHUI.
METOJI0B KypcoB 7 U 8 OcymecTBIATH CAMOKOHTPOJIb BHIIIOJIHAEMBIX IEHCTBUN U
KJ1acCOB, 0000111eHNe 3HAHUI CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCICHUI, TPEeoOpa30BaHUI,
MOCTPOCHUU.
Pemars 3a1a4u 3 peajibHOM KU3HU, IPUMEHATH
MaTeMaTU4YeCKUE 3HAHUS JUIs PEeLEHU 3a1a4 U3 IPYyTux
npeaMeToB. PemiaTh TekcTOBBIE 3a/1a4M, CPAaBHUBATH, BHIOUPATH
CIOCO0BI PEIICHUS 3aa41
OBIIEE 102
KOJIMYECTBO
YACOB 10
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9 KJIACC

HaunmMeHoBaHnme KoanuecTBo yacos
Ne DJlIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NPOorpamMmMsbl padoTbI padoTbI
1 Yucna ¥ BEIYUCICHUS. 9 bubmuoreka [JOK
JlelicTBUTEIbHBIC YUCIIA https://m.edsoo.ru/7f419d08
2 zep a;;e;i’;; YpaBHeHus 14 1 bubmorexa LIOK
p . 7P . https://m.edsoo.ru/7f419d08
C OJTHOM TIEPEeMEHHOM
3 zpa;: eHHI;};:I Cucrembl 14 1 bubmorexa LIOK
CPaBeHe L cre https://m.edsoo.ru/7f419d08
ypaBHEHUN
4 Zpa;:ZHIg:I 16 1 bubmuorexa [JOK
CPABEHUTEA. https://m.edsoo.ru/7f419d08
HepasenctBa
bu6mmoreka [IOK
> Oykim 16 1 https://m.edsoo.ru/7f419d08
5 Uucnosbie 15 L bu6mmorexa [IOK
OCJIeTOBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600MIIEHNE, 18 1 bu6mmorexa [IOK
cucTeMaTU3alvs 3HaHUI https://m.edso0.ru/7f419d08
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HaumenoBanue KomnnuectBo

paszena (Tembl) Kypca |4acoB

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUAbBI ACATCIIBHOCTHU o6yqa10mnxc;1

Ywucna u Beraucinenus. |9
JleicTBUTENbHBIC
qucia

PanmonananHbIe YKCIIa,
WppaliOHAILHBIC
YHUCiia, KOHEYHbBIE U
OeCKOHEUHbBIE JEeCITUYHbBIE
npoOu.MHOKECTBO
JIeHCTBUTEIbHBIX

YHCeN; AeHCTBUTEIbLHBIE
yycia Kak 0eCKOHESYHBIC
JECSITHUHBIE TPOOH.
BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEKITY

MHOXKECTBOM JleICTBHTGJ'[BHBIX

YHUCEN U MHOKECTBOM
TOYEK KOOPJUHATHOU
npsimoid. CpaBHEHUE
JECTBUTENBHBIX YHCEN,
apupmMeTHUecKue NecTBUs
C IeHICTBUTEIbHBIMU
YUCIIAMH.

[IpubnuxEéHHoe 3HaUeHNE

Pa3BuBaTh npeacTaBeHHs O YUCIaX: OT MHOXKECTBA
HaTYpaJIbHBIX YHCEJl 10 MHOYKECTBA JIEHCTBUTEIIbHBIX YHCEIL.
O3HAKOMHTBCSI C BO3MOKHOCTbBIO IPEJCTABIICHUS
JEHCTBUTENBHOTO YNCiIa KaKk OECKOHEYHOMN JAeCATUYHON
IpoOU, MPUMEHSATH JECSITUUHbIE TPUOIMKEHUS
paLMOHAIbHBIX U UPPALMOHAIILHBIX YHCEL.

H300paxkarh 1eliCTBUTEIbHBIC YACIA TOUKAMU
KOOPJIMHATHOU IIPSIMOA.

3anuceIBaTh, CPABHMBATH M YNIOPSIA0YUBATH
JNIEUCTBUTEILHBIC YHCIIA.

BbinosHATH, coueTast yCTHbIE U IUCbMEHHbIE PUEMBI,
apudmeTnyeckme AelCTBUS C PAllMOHATIBLHBIMU YHCIIAMU;

HAXO0JIUTb 3HAYCHU CTEIICHEH C LCJIBIMH ITOKA3aTCIIIMHU 1 KOpHGI\/JI;

BBIYMCJIATH 3HAYCHHS YMCIOBBIX BBIPAKECHUIA.
IMoayuynTs npeacTaBlieHNe O 3HAYUMOCTH
JICHCTBUTEIILHBIX YUCEI B MPAKTHUECKON JCITEITBHOCTH
yesoBeKa.

AHAJIU3UPOBATH U J1€JIaTh BBIBOJbI O TOUHOCTH
HpI/I6J'H/I)KeHI/I$I HeﬁCTBHTeHBHOFO qHucia HpI/I peIHeHI/II/I
3a7ad4.




BEJIMYUHBI, TOYHOCTh
MPUOITHKCHHUS.

Oxkpyrnenue yucen. [Ipukuaka u
OLICHKA PEe3yJIbTaTOB

OKpyriasiTe IeHCTBUTEIILHBIC YHCIIA, BHINOJHATH

NPUKHIKY peE3yJbTaTa BBIYMCICHUMN, OEHKY 3HAauY€HUN YHCIOBBIX

BBIPAKCHUIA.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMAaTUKH

BBIYMCIICHUI
YpaBHeHus u 14 JIuneliHoe ypaBHEHHE. OcBauBaTh, 3a1IOMUHATH U IPUMEHATH rpaduyeckue
HEPaBEHCTBA. Pewienne ypaBHeHui, METO/AbI [IPU PELICHUH YPaBHEHUN, HEPABEHCTB U UX
VYpaBHeHuUs ¢ ogHOU CBOJSIIMXCS K JIMHEUHBIM. CUCTEM.
MEPEMEHHOMN KBanpatHoe ypaBHeHHUE. Pacno3HaBaTh 1eibie U IPOOHBIC YPaBHEHUS.
PemenueypaBHeHuid, PemiaTh JiuHeliHbIe U KBaJpaTHbIE YPABHEHMS,
CBOJSIIINXCS K KBaJAPATHBIM. YpaBHEHUS, CBOJAIIMECS K HUM, [IPOCTEHIINE JPOOHO-
bukBanpaTHbie ypaBHEHUS. palOHaIbHbIE YPABHEHUS.
[Ipumeps! pemieHus IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
YpaBHEHUH TPEThEi 3a/1a4, 00CyK1aTh UX U pellaTh TEKCTOBbIC 3a/1a4u
Y 4YETBEPTOU CTENEeHEN pa3HBIMH CIIOCOOaMHU.
Pa3IoKEHUEM Ha MHOXKHUTEIIH. 3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMaTUKU
Pemenue npoOHO-paliioHaNbHbBIX
ypaBHeHUN. PerieHne TeKCTOBBIX
3a/1a4 anredpandeckuM METOI0M
YpaBHeHus U 14 VYpaBHEHHE ¢ AByMS OcBanBaTh M NPUMEHATH IPUEMBI PEIICHHS] CUCTEMBI

HEPaBEHCTBA.
Cucremsl ypaBHEHUN

IIEPEMEHHBIMU U €T0
rpadpuk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN

C ABYMs IIEPEMEHHBIMU U €€
peenue. Pemenue

CUCTEM JBYX YPABHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE,

JIBYX JINHEWHBIX YpaBHEHUH C IByMs IEpEMEHHBIMU U
CHUCTEMBI IByX YPaBHEHMM, B KOTOPBIX OJTHO YPaBHEHHE HE
SIBJIIETCS TMHEWHBIM.

Hcnoan3oBath QyHKIIMOHATBEHO-TpadUUECKUe

MPEACTABICHUA OIS PEIICHUA U UCCIACA0BAHUSA ypaBHCHI/Iﬁ n

CHUCTEM.
AHa.]H/lI}]/IpOBaTI) TEKCThI 3a/1a4, p€IIaTh UX




a Ipyroe — BTOpOu
crenenu. ['papuueckas
WHTEPIIPETAIHS

CHCTEMBI ypaBHCHUI

C IByMs TIEPEMEHHBIMH.
Penrenue TekcToBBIX 33124
anredpanvecKuM mocooom

anredpanyecKuM CriocoOOM: MEPEXOAUTH OT CIOBECHOM
(hOpMYIIMPOBKH YCIOBHS 33/1a4M K aJIreOpandeckoi MOJICH MyTEM
COCTABJICHHUS CUCTEMbI YPaBHEHUI; pelaTh COCTaBICHHYIO
CHCTEMY YpaBHEHHil; HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMATHKU

VYpaBHeHUs U 16 YucaoBble HEPAaBEHCTBA U MX Yurartsh, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
HEpPABCHCTBA. cBoycTBa. JINHEHBIE HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
Hepagencraa HEPaBEHCTBA C OJTHON BoinoaHaTs 1peoOpa3oBaHUs HEPABEHCTB, MCMOJIB30BATh JUIS
MEPEMEHHOMN U UX pelIeHHE. npeoOpa30BaHuUs CBOMCTBA YHCIOBBIX HepaBeHCTB. Pacno3naBaTh
CucTeMbl TMHEWHBIX JTMHEHHBIC U KBaJIpaTHBIC HEPABEHCTBA.
HEPaBEHCTB C OJTHOM PemiaTsh 11HelHbIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
MIEPEMEHHOMN U UX pelleHHE. HEpaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOLINX
KBagpaTHble HepaBeHCTBA U KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
uxpeienue. I'padpuueckas HOJYyYECHHBIE PELICHHUS.
WHTEpIpEeTaIys HEPaBEHCTB U N300pakaTh penieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
CHCTEM HEPABEHCTB C JIByMS YHCIIOBOH MPSIMOH, 3alIMCHIBATDH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.
MIepEMEHHBIMH PemaTth KBagpaTHBIC HEPABEHCTBA, UCIIOIB3YSI
rpaduvecKre mpeICTaBICHuUSI.
OcBauBaTh U NPUMEHSITh HEPABEHCTBA MIPU PELICHUN
pa3IMYHBIX 33ja4y, B TOM YHCJIEe TPAKTHKO-
OPUEHTUPOBAHHBIX
OyHKIMH 16 KBagparuunas ¢pyHkuus, eé Pacno3naBaTh BUbI H3y4aeMbIX (YHKIIHMH;

rpaduk u cBoictBa. [Tapabomna,
KOOPMHATHI BEPIIMHEI TapadoJIbl,
0Cb CHUMMETpPHH MapadoIbl.

WIIIOCTPHPOBATH CXeMAaTHYECKH, 00BSICHATH
pAacIoioKeHe Ha KOOPIUHATHON TNIOCKOCTH rpadHKOB
byukmii Buga: y = kX, y = kx + b, y =k




I'paduku GyHKIMiL:
y=kx,y=kx+Db,y=kx,y=x2,
y=x3,y=vVx,y=|x|

X,y=x%2,y=x3,y="x,y=|X | B 3aBHCHMOCTH OT 3HAYCHHIA
K03(pPHIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYO QYHKIHIO 110 Gopmyiie.
IIpuBoANTHL MPUMeEPHI KBAPATHYHBIX 3aBUCHMOCTEH

U3 PeaNbHOM KU3HH, (PU3NKU, TEOMETPHUH.

BoIsiBJSITH ¥ 0000111aTh 0COOCHHOCTH rpaduKa KBaIpaTUIHOM
¢bynkum y = ax2 + bx + C.

CTponts 1 H300paxaTh CXeMaTHUECKH rpaduku
KBaJIpAaTHYHBIX (YHKIIUH, 3aIaHHBIX (OpMYyJIaMU BUIA
y=ax2,y=ax2+q,y=a(x +p)2,y=ax2 + bx +c.
AHAJIU3MPOBATH M MPUMEHATH CBOICTBA H3YYCHHBIX
(GYHKIMN 1715 MX TIOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO
U(PPOBBIX PECYPCOB

YucioBele
OCJIEJ0BATEIILHOCTH

15

IlonsiTve yncmoBoM
MOCJIeI0BATEILHOCTH.
3ajaHue mocnea0BaTeIbHOCTH
peKyppeHTHOU hopmyIoi u
(dhopmymoit N-To wieHa.
Apudmerrnueckas u
r€OMETpUYECKas
nporpeccuu.@opMyiibl N-ro yjaeHa
apudmeTnyeckoit u
r€OMETPUYECKON ITPOTPECCU,
CYMMBI

TIEPBBIX N WICHOB.
N3obpakeHune 4ieHOB
apudmeTnuecKoit u

OcBauBaTh U NPUMEHSATh UH/IEKCHbIE 0003HAYCHMUS,
CTPOUTH pevyeBble BbICKA3bIBAHUS C HCIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBA3aHHOMN C MOHSATUEM
MOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh Gopmyiny N-ro wieHa

HOCJIEI0BATEILHOCTH WM PEKYPPEHTHYIO (hopMyITy

¥ BBIYHCJATDH YIEHBI IOCIEN0BATENBHOCTEH, 3alaHHBIX
TUMHU (HOpPMYIIaMHu.

YcTranaBJIMBaTh 3AKOHOMEPHOCTB B IOCTPOCHUU
MOCJIEI0BATEIBHOCTH, €CIIU BBIITMCAHBI IEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3HaBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU TPU Pa3HBIX criocobax 3ananus. Pemars 3agaun ¢
UCTOJIb30BaHUEM (POpMYII N-TO UIeHa apupMETUUECKON U




reOMETPUUYECKOMN
IIPOrpeCCUil TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH.
JIunelHbIl 1
3KCIOHEHIMAJIbHBIN

pocT. ClOXKHbIE MPOLEHTHI

T€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.
H300paxarh 4ieHbl 10CIEA0BATENBHOCTH TOUYKAMU

Ha KOOPJAMHATHOM IIJIOCKOCTH.

PaccmarpuBath npuMepbl MPOLECCOB U SIBJIEHUM

U3 peajbHOM KU3HU, WILTIOCTPUPYIOLINE U3MEHEHUE

B apu(PMETUUYECKOI porpeccuu, B TeOMETPUUYECKOM
POrpeccuu; N300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

Pematpb 3a1a4u, CBA3aHHbBIE C YUCIOBBIMU
II0CJIEI0BATENbHOCTSAMH, B TOM YHCJIE 33/1a4U U3 PEeaIbHON KHU3HU C
UCTIOJIb30BaHUEM U(MPOBBIX TEXHOIOTUH (JIEKTPOHHBIX TAOJHII,
rpaduuecKoro KaibKyasTopa u T.I1.).

PemaTp 337241 Ha CJI0KHBIE TPOLICHTHI, B TOM YUCIIE

3a/1a4¥ U3 peaNbHOMN MPAKTUKH (C UCTIOIb30BAaHUEM
KaJIbKYIIATOPA).

3HAKOMHTBCS € HCTOPUEH Pa3BUTHSI MAaTEMaTHKU

[ToBTOpEHME,
00001I€eHuE,
CUCTEMaTH3aIus
3HAHUU

18

Yucia v BRIYHCTEHUs (3aITHCh,
CpaBHEHME, ACHUCTBUS C
JIEUCTBUTEIIbHBIMU

YHCIIaMH, YACIIOBAS

npsiMasi; IPOIEHTHI,
OTHOIICHHUS, TPOTIOPIIUH,
OKpYTJIEHUE, IPUOITUKEHUE,
OIICHKA; PEIICHHE TeKCTOBBIX
3a/1a4 apupMETHIECKUM
CIIoco0om)

OnepupoBaTb NOHATHSIMHU: MHOKECTBO, IIOJIMHOXECTBO,
orepaiy HaJl MHOXKECTBaMH; HCN0JIb30BaTh IpaduiecKkoe
MIPEACTABICHUE MHOKECTB JIJISl OITMCAHUS PEAIBHBIX MPOLECCOB U
SIBIIGHUH, TIPY PELIEHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.
AKTYyaJIM3MpOBATh TEPMUHOJIOTHIO 1 OCHOBHBIE

ACHCTBHSA, CBA3AHHbIE ¢ YUCJIAMM: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YUCIIA, JEIUMOCTb HATYPAJIbHBIX YUCEIL,
MIPU3HAKH JETUMOCTH, LIEJI0€ YHCII0, MOAYJb YHcia, OOBIKHOBEHHAS
U JIeCATHYHAs IpoOH, CTaHIAPTHBIN Bl YMCIIa, apUPMETUIECKHHA
KBaJPAaTHBIN KOPEHB.

BbINOTHATH AelCTBUA, CPABHUBATH U YIIOPSA0YUBATh




YUCIIa, NPEACTABIIATH YMCIIA HA KOOPAUHATHON IIPSIMOH,
OKPYIVIATh YKCJIA; BBIIOJHATH NPUKUAKY H OLIEHKY
pe3yJibTaTa BEIYMCIEHUM.

PemiaTh TeKcTOBBIE 32/1a4H apU(PMETHUECKUM CIIOCOOOM.
Pemathe npakTH4YecKue 3a1a4M, COAEPKALUE MPOLICHTHI, 10JIU,
4acTH, BbIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb —BpEMS —
paccTosiHUE, 1IeHa — KOJIMYECTBO — CTOUMOCTh, 00bEM paboThl —
BpeMs -IIPOU3BOAUTEIIBHOCTD TPY/IA.

Pa30upats peanbHble )KU3HEHHbIE CUTYalUH,
(popmyMpoBaTh 1X Ha SI3bIKE MATEMATHKH,

HAXOAMTh PEIICHUE, IPUMEHSSI MATEMaTUYECKUI
annapar,HHTEepIpPeTHPOBATH PE3YJIbTaT

Anredpanyeckue OnepupoBaTb NOHATHUSIMHU: CTEIIEHB C LIEJIBIM
BbIPa:KeHU S nokasarenem, apupMeTuyecKuil KBaIpaTHbBIN KOPEHb,
(npeobpazoBaHue MHOTOWIEH, ajaredpandeckas 1po0b, TOXKIECTBO.
anreOpanvecKnx BhIpAKEHU, BbINOJHATH 0CHOBHbBIE /1eiiCTBHS: BBHIIOIHATH PACYETHI
JOTTyCTUMBIE o ¢popmysam, mpeoOdpa3oBbIBATH 1EbIe, APOOHO-
3HAYCHUS ) paIMoHaIbHBIC BEIPAKCHUS M BRIPAKEHUS C KOPHSIMH,

pean30BbIBaTh Pa3JIKEHNE MHOTOUJIEHA Ha MHOYKUTEIH,

B TOM YHCIIE C UCTOIb30BaHUEM (HOPMYI Pa3HOCTU

KBaJ[paTOB U KBajpaTa CyMMbI U Pa3HOCTH; HaXOAUTh JOIMYCTUMBbIE
3HAa4YeHHUs IePEMEHHBIX /s JPOOHO-

paLMOHATILHBIX BBIPAXKEHUH, KOpHEH.

MoaeaupoBaTh ¢ MOMOIIBLIO (POPMYIT peasibHbIE MPOLIECCH U
SIBIICHUS

DyHKIUN OnepupoBarh NoHATUAMU: QYHKIUSA, TpaduK QYHKIUY,
(moctpoenue, HYJIU QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
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CBOMCTBA U3yYEHHBIX
INZEINIVIZH

rpaduveckoe pereHne
YPaBHEHUH U UX CUCTEM)

MIPOMEKYTKH BO3pacTaHus, yObIBaHUs, HANOOJIbILIEE U
HaMMEHbIIIee 3HaYCHUsI PYHKLIUH.

AHaJIN3UPOBATH, CPABHUBATH, 00CY:KIaTh CBOWCTBA
(YyHKIHHA, CTPOUTH UX TPAPUKH.

OnepupoBaTh NOHATUSIMMU: TIPsIMAs MPOHOPIIMOHATBHOCTB,
oOparTHast MPONOPLUHUOHAIBHOCT, TUHEHHAS

dbyHKIM, KBagpaTHIHas GyHKINS, Mapadoia, Tuepooa.
Hcnoan3oBarh rpaduKu Ui ONPEIETICHNS CBOKCTB,
IPOIIECCOB U 3aBUCUMOCTEMH, ISl pEIICHUS 3a/1a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U PEATbHOM KU3HH; MOAETUPOBATH C
MIOMOIIIBIO TPAHUKOB PeaTbHBIC MMPOLECCH U SBJICHUS.
Boipaxkath popMyJIaMH 3aBUCUMOCTH MEXAY BEIMUYUHAMU




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.Maremaruka. Anre6pa, 7 kinacc. ABropsl: MakapsrueB FO.H., Munmatox H.I'., Hemkos
K.W. u np./ nox penanueii TensikoBckoro C.A., Mocksa, [IpocsernieHue.
2.Marematuka. Anre0pa, 8 kiacc. ABropsl: MakapsrueB FO.H., Munmtox H.I'., Hemkos
K.W. u np./ mox penanueii TensikoBckoro C.A., Mocksa, [IpocsernieHue.
3.Maremaruka. Anredpa, 9 kiacc. ABropsl: MakapsrueB FO.H., Munaiox H.I'., Hemkos
K.W. u ap./ mox penanmeii TensikoBckoro C.A., Mocksa, [IpocBenienue.

METOAUYECKHUE MATEPUAJIBI IJ151 YUUTEJIA

1.Anrebpa, 7 kimacce/ Mepamsik A.I'., [Tononckuit B.b., SIkup M.C.; nox penakiueit
[Tononsckoro B.E., MockBa,3narensckuii neHTp «BEHTAHA-I'PAD»
2.Anrebpa, 8 kinacc/ Mepamsik A.I'., [Tonouckuit B.b., Slkup M.C.; nox pegakiueit
[Tononsckoro B.E., MockBa,M3narensckuii nentp «BEHTAHA-I'PAD»,2019

3. Anre6pa, 9 ximace/ Mepamsk A.T'., Ilonouckuit B.b., Skup M.C.; nox penakuueit
[Momonbckoro B.E., Mocksa,«IIpocsemenney, 2021

Anrebpa,’ Ki1acc, TUIaKTUUECKUE MaTepUaIbI,
A.I''Mep3isik,B.b.ITononcknit, E.M. Pabunosuy,M.C. Sxkup, MockBa, u31aTeabCKuil IEHTP
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