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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsE€TCST OAHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIETO
oOpa3oBaHus: OHa 00€CIEeUnBaET U3yUYEeHHUE APYTHX TUCUMUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHTApHOTO IMKJIOB, €€ OCBOEHHE HEOOXOIUMO JIIs
MPOJIOJDKEHUST 00pa30BaHUs U B TOBCEAHEBHOM XM3HU. Pa3BuTHe y 00y4aromuxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOKICHHH | CYIIHOCTH aire0pamdecKux
abCcTpakiMii, criocobe OTpa)KeHUs MaTEMaTHYECKOM HAYKOU SIBJICHHUI U MPOLIECCOB B
NIPHUPOJIC U OOIIECTBE, PO MATEMAaTHYECKOT0 MOICIMPOBAHUS B HAYYHOM TIO3HAHUHU
U B MPAKTHUKE CIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KA4YECTB
MBIIIJICHUS, HCOOXOUMBIX IS aJanTallid B COBPEMEHHOM IH(POBOM OOIIECTBE.
N3yuyenue anreOpbl oOecreyrMBacT pa3BUTHE YMEHUS HAOJIOIaTh, CPaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPHUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMCHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJBI, (POPMYIHPOBATH
yTBepxkAcHUsA. OcBOeHHE Kypca anreOpbl 0OECreuynmBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYyYarolmUXCsA: OHM MCIOJB3YIOT JCAYKTHBHBIC W WHIYKTUBHBIC
paccyxaeHusi, 0000IIeHHe W KOHKpPETHU3allUio, aO0CTparupoBaHUE M AaHAJIOTHIO.
OOyuenue anrebpe NpeanosaraeT 3HAYUTEIbHBIN O00BEM  CaMOCTOSITENbHOMN
JESTENBHOCTH 00YYaIOIIUXCS, TOITOMY CAMOCTOSITENIbHOE pElIeHUE 3a/1a4 SIBISETCS
peanuzanuei AesTeNbHOCTHOTO MPUHITUIA O0yUEHHUS.

B cTpykType mporpammsl yueOHOTO Kypca «Anredpa» Ajii OCHOBHOTO OOIIETO
o0pa30oBaHHs OCHOBHOE MECTO 3aHUMAIOT COEpPKaTEIbHO-METOIUYECKUE JTUHUU:
«Yucrna ©  BBIYHCICHUA», «AJreOpandeckue BBIPAKCHHS», «YpaBHEHUS U
HEpAaBEHCTBa», « ODyHKIMNU». Kaxknas u3 3TUX COAEPKATEITbHO-METOTUYECKUX JIMHUMN
Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU
ero JguHUSAMU. B Xxome wm3yueHus y4eOHOro Kypca OOYyYarOIIMMCS TPUXOAUTCS
JIOTUYECKU PacCyKIaTh, UCIIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN A3BIK. B CBSA3M C
TUM B TPOrpaMMy y4eOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYeCKOTO
oOpa3oBaHUsS W  CIIOCOOCTBYIONIHME  OBJQJACHUIO  OOYYArOIIUMHUCS  OCHOB
VHUBEPCAIBHOTO MaTeMaTU4ecKoro s3bika. CoaepkKaTelbHOH H CTPYKTYPHOU
O0COOEHHOCTBIO Y4eOHOrOo Kypca «Anredpa» SBISIETCS €ro HMHTETPHUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «UwWclia ©  BBIYUCICHHS» CIYy)KAT OCHOBOWM  JIJISt
JTATBHEUIIIET0 M3yYEeHUS MATEMaTHKH, CIIOCOOCTBYET DPAa3BUTHUIO y OO0YyYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA aNTOPUTMaMH, a
TaK)Ke MPHOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX IIJISi TIOBCETHEBHOU
®W3HU. Pa3BuTHe MOHATHS O 4YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS



CBA3aHO C pAlUMOHAIBHBIMU M HWPPALHUOHAIBHBIMU YHCIAMHU, (POPMHUPOBAHUEM
MIPEACTABICHUNA O JEHCTBUTEIBHOM YHUCIE. 3aBEPIUICHUE OCBOCHHS YMCIOBOU JIMHUN
OTHECEHO K CpeHeMY o0I1eMy 00pa30BaHUIO.

Copeprkanue ABYX alireOpanyecKux JIMHUM — « AJreOpanyecKkue BEIPAKEHUS» U
«YpaBHEHHSI U HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO y O0OYyYarOIIUXCS
MaTeMaTUYecKOro ammnapara, HeoOXOJUMOIO i pelleHus 3a7ady MaTeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHusi y4yeOHBIA Marepuan TPYNNHUPYETCS BOKPYT PalMOHATBHBIX
BbIpaKEHUU. Anredpa JEMOHCTPUPYET 3HAYCHUE MaTEeMaTUKU Kak S3bIKa JJIs
NOCTPOCHMSI MaTEMAaTUUECKUX MOJIEJIEH, ONKMCaHUs MPOIIECCOB U ABJICHUM peasbHOro
mupa. B 3amaum oOyueHuss anrebpe BXOIAT Takke JajibHEWIIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUICHHS, HEOOXOJUMOT0, B YACTHOCTH, JIsI OCBOEHUSI Kypca
UHPOpPMATUKK, W  OBJAJCHUE  HAaBBIKAMH  JEAYKTUBHBIX  PACCYKICHUM.
[IpeoGpa3zoBanrue CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHIO BOOOpPAXKEHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanve (QyHKIMOHATBHO-TpaUYECKON JIMHUM HALIEJICHO HA IMOJYy4YeHUE
oOy4JaromMMHCs 3HaHUN 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHUYeCKOM MOJeNn ISt
ONMCAHMSI U UCCIENOBAaHUSA Pa3HOOOPa3HBIX MPOIECCOB M SBICHUU B MPUPOJIE U
oOmrectBe. M3yuenue matepuasna crnocoOCTBYET pa3BUTHIO Y OOYYAIOIIMXCA YMEHHUS
UCIIOJIb30BaTh pa3lIMYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIE, CHMBOJHUYECKHE, TpapuyecKkue, BHOCHT BKJIaJ B (OpPMHpPOBAHUE
IpEeICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornmacHo yuyeOHOMY IuTaHy B 7-9 Kimaccax wu3ydaeTcs YYEOHBIM Kypc
«Anrebpa», KOTOPBII BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/elibl COACpPHKAHUS:
«Yucrna ©  BBIYUCICHUS», «ANTeOpandyeckue BBIPAKEHUS», «YpPaBHEHUS W
HEpaBEHCTBa», «DYHKITUNY.

Ha wmsyuenue ydeOHOTO Kypca «Anredpa» otBoautcs 340 (354) uacoB: B 7
kiacce — 102 yaca (3 gaca B Hegenmo), B 8 kiacce — 102 gaca (3 yaca B Henenio), B 9
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHECHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JAEHUCTBUS C
palMoOHANBHBIMU YuciIaMU. PemeHnue 3aaay vu3 peabHOW MPAKTUKW HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U IpoOU B BHJIE MPOIEHTOB. Tpy OCHOBHBIE 3aJlauyu Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbIE, YNCTOBOE 3HAUECHHUE BBIPAXKEHUS C NEpeMeHHOU. [JomycTrmbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruucnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUJIA PACKPBITUS CKOOOK Y MIPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTouieHa. CI0KEeHHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysia pa3HOCTU KBagpaToB. Pa3znokeHne MHOTOYIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pElIEHUE JIMHEHHBIX ypaBHEHUN. COCTaBIIEHUE YPaBHEHUM 10 YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOoM MoAcTaHOBKU. [IpuMepsl pelieHus: TEKCTOBBIX 33/1a4 C IOMOIIBI0 CUCTEM
YPaBHEHHM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOPJAMHATHOH 1uiockoctu. [Ipumepsl rpadukoB, 3agaHHbIX (HOpPMYIIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk hpyHKIuu.
CpotictBa (ynkumii. Jluneitnas Qynkuus, e€ rpaduk. I'papuk dyHkuuum y = [x|.
I'padrueckoe penieHrie TMHEHHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX YPAaBHEHUN.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBagpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUSI UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM
Y BBIYMCJICHUSAM. [[€MCTBUTEIILHBIEC YUCIIA.

CrteneHb C LENbIM MOKa3zaTesneM U €€ cBoricTBa. CTaHIapTHAS 3allKCh YKCIa.

AJire0panyvecKne BbIPasKeHH s

KBanpatHblil TpEXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIEHA HA MHOKHUTEH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxeHue, BbIYUTAHUE, YMHOXKEHHUE, [ICJICHUE alreOpanuecKkux JpoOei.
PanronanbHble BEIpaXKEHHS M KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMyra KOpHEH KBaJApaTHOTO ypaBHEeHUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOIAIUMUXCA K JIMHEMHBIM M KBaJpaTHBIM.
[Ipocreiimue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas maTEpHpeTalus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a/1a4 aareOpandeckKuM CIiocoO oM.

YuciioBele HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUMN

[Tonsitue pynkiuu. OOIACTh OMpeIeICHUs U MHOXKECTBO 3HAUCHU I (DYHKITUH.
CriocoOsbI 3amanus QyHKIIUMA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIC MPOIECCHI.

ODYHKIIMY, OMHUCHIBAIONIME TIPSIMYI0 © OOpaTHYI MPOMOPIHOHATHHBIC
3aBUCUMOCTH, X Tpaduku. OyHKIun y = x2, y =x3, y = \x, y=|x|. I'paduaeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciaa 1 BLIYUCIEHUS



PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIC
JecATUYHbIE 1poOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHHBIC YUCIA
KaKk OECKOHEUHbIE JECSATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOLIECCOB B
OKPYKaIOIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOSIIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PellieHue ypaBHEHHM, CBOASIIIUMXCS K KBaJPAaTHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4YETBEPTOMU
CTENECHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHHH. PemieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHHE C IBYyMs MEpPEeMEHHBIMU U €ro rpaduk. PermieHue cucreMm JIBYyX
JIMHEMHBIX YPABHEHUH C ABYMs IIEpEMEHHBIMU. Pellienue cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMSI [IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. PemieHuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'paduueckas wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUMN

KBagpatnunas ¢ynkuusa, e€ rpadux u cBoiictBa. [lapaboma, KOOpIUHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPUH MapabOIIbI.

Ipaduxu pynxumit: vy =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrpPeccHu

[lonsiTHe YKCTIOBOM TMOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATEIbHOCTH
peKyppeHTHO# dopMynon u hopmymoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne YiIeHOB apu(PMETHIECKOM W TEOMETPHUYECKOW MPOTrpecCHid
TOYKAMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEWHBIA U 3KCHOHEHIHAJIBHBIM POCT.
CI105KHbBIE€ NPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTUKOB W POCCUICKONM MAaTeMAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IpakJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, peIICeHUH, PACCYKICHUM, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelI0BEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEOBATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (310pOBOE  MUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIOIMIUMCS YCJOBHSAM COUMAJIBHOW M MPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:
BBIABJISATH W XapaKTEpPU30BaTh CYLIECTBEHHbIC IIPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHSTHHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATHH, YCTAHABIMBAThH CYIIECTBCHHBIN NMPHU3HAK KiIaccU(UKaIuy,
OCHOBaHUS JIJ1s1 000OIIEHUS M CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;
BOCIIPHHUMATH, (HOPMYIUPOBATH M MTPEOOPA30OBHIBATH CY)KIICHUS: YTBEPIUTEIHHBIC
U OTpHUIIaTeNIbHbIEC, €AMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;
BBIABJISATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTHUBOPEYHS B
dakTax, MaHHBIX, HAOJIOJACHUSX WM YTBEPXKICHUSX, Mpejaratb KPUTEPUU HJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;



JieNaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U HHTYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUCHHH 110 aHAIOTHH;
pa3dupaTh J10Ka3aTelbCTBA MAaTEMaTHYECKHX YTBEpPKICHUH (MpsMble U OT
OPOTUBHOTO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH ApTyMEHTAIMIO, TIPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YY4ETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOh30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IO3HAHMUS,
dopmynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHe,  Mpodiemy,
CaMOCTOSITETTFHO YCTaHABIMBAaTh HCKOMOE W JaHHOE, (OpPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHEHUE;

IPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY IJIaHY HECIIOKHBIA IKCTICPUMEHT,
HEOOJBIIIOE HCCIIEOBAaHUE MO0 YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

CaMoOCTOSITeTFHO (hOpMYTHpOBaTh O0O0OOIIEHHST W BBIBOABI 10 pe3yjbTaTaMm
NpOBENEHHOTO  HAOMIOJEHUs, HCCIEOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0O00OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIABUTATH
IPEIIOJIOAKEHUS O €70 Pa3BUTHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh ~ HEIOCTATOYHOCTh W HM30BITOYHOCTH  WHGOpMAINH,  JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpaATh,  AHAJIM3UPOBATh,  CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

BBIOWpaTh (HOpMy MpeACTaBICHHUS HWHPOPMAIMH W WIUIIOCTPUPOBATH peIlIaeMbIe
3aJlayu CXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 X KOMOUHAITUSIMU;

OIICHMBATh HAJEXKHOCTh MH(MDOPMAIUHU 110 KPUTEPUAM, MPEATIOKECHHBIM YUUTEIEM
WK ¢(HOPMYIHPOBAHHBIM CAMOCTOSITEIIBHO.

KommyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKACHHUS B COOTBETCTBHUH C YCIOBHSIMH U
HENSIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSCHEHWS TIO XOAYy pEHICHHUS 3aJayH,
KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XoA€ OOCYXIEHHs 3a/JaBaThb BOMPOCHl IO CYLIECTBY OOCYKIAE€MOW TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJCH, HAICICHHBIE Ha IIOHMCK
peIlIeHus, COMOCTABISATh CBOMU CYKIEHHUS C CYXKICHUSAMHU APYTUX YYaCTHUKOB



nuanora, oOHapyKHBaTh pa3IM4Me U CXOJCTBO TMO3UIUNA, B KOPPEKTHOU dopme
dbopMynUpoOBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;
MPEACTaBIATh PE3YJNbTaThl PEIICHUS 3aJayd, SKCIEPUMEHTAa, HCCIEeI0BaHMUS,
MPOEKTa, CaMOCTOSITEIBHO BBIOMpATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajady
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIuTOPHH;
MMOHUMATh M UCIIOJIH30BATh MPEUMYIIICCTBA KOMAaHAHOW U MHINBUIYATBHOW PaOOTHI
MIPY PEIICHUHN YUYEOHBIX MAaTEMAaTHICCKUX 3a]1a4;
MPUHUMATh 11€JIb COBMECTHOM JI€ATENIbHOCTH, IUJIAHUPOBATh OpraHU3aAIUI0
COBMECTHOU pPabOThI, pacrpeensaTh BUAbI padOT, JOTrOBapUBAThCS, OOCYKIATh
IPoILIeCC U pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX ¢opMmax padoThl (0OCyXkAeHUS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMbI U JAPYTHE), BBITIOIHATH CBOIO YaCTh paOOTHI U KOOPJIUHUPOBATH
CBOM JICHCTBHSI C APYTUMHU WICHAMU KOMaH/bI, OIIEHUBATh KaueCTBO CBOETO BKJIajia
B OOmMHA TPOAYKT IO KPUTEPHUSAM, COHOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBHS.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeilicTBUS

Camoopranusanus:
CaMOCTOSITEJIbHO COCTABJISITH IUIAH, aJICOPUTM PEIICHHS 3ajaud (WJIM €ro 4acTh),
BBIOMpATh CMOCOO pEIIeHUS C YYETOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEMH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yYETOM
HOBOU MH(pOpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:
BJIaJIeTh CHOCO0aAMU CaMOINPOBEPKHU, CAMOKOHTPOJISI IIpollecca W pe3yibTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;
NpPEeIBUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh NpHU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTH HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIHHOCTH TIIOCTABICHHOW TIENH W
YCIIOBUSM, OOBSCHITh IPUYUHBI TOCTIKCHUS WU HEOCTIKCHUS EH, HAXOIUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolIMICS TMOJTYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

BbInonHsATh, coueTas YCTHbIE W MHUCbMEHHBIE MPUEMBI, apU(METHUYECKUE
JEUCTBUS C PAIIMOHATIBHBIMU YHCIIAMHU.



HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSThH pasHOOOpa3HbIC
crocoObl U MPUEMBI BHIYUCIICHUS 3HAYECHUN APOOHBIX BBIpAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT 0fHOM (HOPMBI 3aMHCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUUHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JICCATUYHYIO IPOOBb).

CpaBHUBATH U YIOPSAI0OYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJsTh yncna.

BhINOTHATS TPUKUJIIKY U OIIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpuMeHsTh TPU3HAKU ETUMOCTH, Pa3I0KEHNE Ha MHOKUTENIM HaTypadbHbBIX
YHUCEN.

Pemiath mpakTHKO-OPUEHTUPOBAHHBIC 3aJ]ayd, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPOMOPIHUOHATBHOCTBIO BEJIWYUH, TMPOIEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4éTOM OrpaHWYEHUM, CBA3aHHBIX CO CBOHMCTBaMU
paccMaTpuBaeMbIX O0OBEKTOB.

AJire0panyvecKue BbIPaKeHUs

Hcnonb3oBaTh alireOpanyeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIpOLIeCCe OCBOCHUS y4eOHOT0 MaTepuara.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHMHM NpPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrimonHaTh npeodpa3oBaHus 1IEJI0T0 BEIPAKEHHUS B MHOTOYJIEH TIPUBEICHUEM
MOTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWIEH, TPUMEHATH (OPMYIIbI KBapaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyIiecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKH 0OIIIET0 MHOKHUTENS, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHECHHS
dbopMyI COKpaEHHOTO YMHOKECHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMH IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSs NpaBUiia
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUILHOMY emy. [IpoBepsTh, siBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduueckue METOIbI MPU PEIICHUU JTUHEHUHBIX YPABHEHUN U UX
CUCTEM.



[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTrOo
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU I'paUK JIMHEWHOTO YPaBHEHUS C IBYMS
MePEMEHHBIMHU, MOJB3YSICh TPAPUKOM, PUBOJIUTH NPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cuctembl IBYyX JTUHEHMHBIX YPAaBHEHUHN C JBYMS MIEPEMEHHBIMU, B TOM
quclie rpapuuecKu.

CocTaBisaTh M pewmaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHMI 110 YCIOBUIO 33/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1ayy NOJy4YEeHHBIN pe3yJibTar.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alUChIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
cTpouTh rpaduxu TMHEHHBIX QyHKUIKNH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPAacCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBIeHUs W aHalW3a WHGOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYUCICHUA

Hcnonp30BaTh HayaJdbHbIE MPEACTABICHUS O MHOXECTBE JI€UCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYUCICHHUM, M300paxaTh EeHCTBUTEIbHBIC
YyCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumensaTs mOHATHE apUPMETUYECKOTO KBAJIPaTHOTO KOPHS, HAXOIUTH
KBaJpaTHbIE KOPHU, UCIOIb3Yysd MPU HEOOXOIMMOCTH KaJbKYJIATOP, BBITOIHATH
npeo0pa3oBaHusl BBIPAKEHUH, COAEP)KAIIUX KBAJApPATHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEMN.

Ncnonwp3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHCEN C MOMOUIBIO JIECATUUYHBIX
npobeit u creneHeit ynucia 10.

AuredOpanyeckue BbIpaKeHU

[IpuMeHSATP TMOHATHE CTENEHU C [EJNbIM T0Ka3aTesleM, BbINOIHATh
npeoOpa3oBaHus BRIPAXKECHHI, COIEPIKALUNX CTETICHH C LENIBIM TOKa3aTeeM.

BbINoOnHATH TOXKAECTBEHHBIE MPEOOPA30BaHMs PALIMOHAIBHBIX BHIPAKEHUN Ha
OCHOBE IpaBUJI JEHCTBUI HaJ MHOTOWICHAMHU U aJIreOpandecKuMu APOOsSMH.



PackiianbiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensTh peoObpa3zoBaHus BHIPAKECHUM SISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEeHUA U HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS M pallMOHAJIbHBIE YpaBHEHMS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

IIpoBOAUTE NIPOCTEUIINE UCCIIENOBAHNS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHCJI€ C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
1 ypaBHEHUE WJIM CHUCTEMA YpaBHEHUM PEUICHHs, €CIU MUMEET, TO CKOJBbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIMPOBKH 3a1auu K €€ anreOpanveckoit
MOJENIM C TIOMOULIBIO COCTABJICHUS YPAaBHEHUA WM CHUCTEMbl YypaBHEHMHH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3ybTar.

[TprMeHTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJI1 CPABHEHUSI, OLICHKH, PEIIATh
JUHEWHbIC HEPABEHCTBA C OJTHON MTEPEMEHHON U UX CHCTEMBI, J1aBaTh rpaUIecKyIo
WJUTIOCTPAIMIO MHOKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUMA

[TornMathe ¥ KCMOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTHS W SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), ONpENesITh 3HaueHHe (YHKIHUH IO 3HAYCHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.

Ctpoutsb rpaduku djaeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduxy.

K kxoHmy oOyueHus B 9 kJjacce OOyYarOIMMICSH TMOIYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BIYUCICHUA

CpaBHUBaATh U YHOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BrimonnaTs apudmMeTnyeckue ASHCTBUS C pallMOHATBHBIMU YHUCIaMU, COUYETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIIOIHATH BBIUUCICHUS C MPPALMOHAIbHBIMU
YUCJIaMHU.

Haxonuts 3HaueHMs CTENEHEN C LENBIMU ITI0KA3aTENSIMU U KOPHEHN, BBIYUCIIATD
3HAYEHUS YUCJIOBBIX BBIPAKEHUH.

OKpyrJisiTh I€MCTBUTENBHBIE YHUCJA, BBINOJIHATH MNPUKUIKY pe3yibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewiath nuHelHbIE U KBaApAaTHBIE YPABHEHMUS], YPABHEHUSI, CBOJSAIIUECS K HUM,
MpocTeime ApoOHO-paAIMOHAIBHBIE YPABHEHUSI.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUUW C JABYMSI NEPEMEHHBIMHU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS TUHEHUHBIM.



Pemiath TekcTOBbIE 3ajauM  alreOpamyeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JIBYX YPABHEHUU C JIBYMs IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C IPUMEHEHUEM TpaUuecKUX MpeICTaBIeHUH (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPAaBHEHMH PELICHHsS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)xaThb
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSMOM, 3alMCBHIBATh PELIEHHWE C MOMOILIBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMBbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

PacrioznaBath (GyHKIMM HM3Y4eHHBIX BUIOB. [loka3biBaTh CXeMaTHYECKH

pacroIoKeHHe Ha KOOPAUHATHON IUIOCKOCTH rpadukoB GyHKkuid Buga: y = KX, y =
kx +b,y=k/Ix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMI
K03( PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHHA.

Ctpouth U M300pakaTh CXeMAaTHYECKH I'pa@UKW KBaIpaTHUYHBIX (YHKIHUM,
OIKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3naBaTh kBajpaTuyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YmncioBbIe MOCTAEA0BATEIbHOCTH M MPOrPeccun

PacnioznaBaTh apupMeTHUECKYIO0 U TEOMETPUUECKYIO TPOTPECCHH TTPU PA3HBIX
crioco0ax 3agaHus.

BbInoNHATS  BBIYHCICHUS C  HUCIOJb30BaHMEM (OpPMYyT n-ro 4ieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakath YiIeHBI MOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAMHATHOM
IJTIOCKOCTH.

PemaTte 3amaum, CBA3aHHBIE C YHCIIOBBIMHU IIOCJIEIOBATEIBHOCTAMHU, B TOM
YHCIIe 3a/1a4d U3 PeabHOM JKMU3HU (C UCIOJIb30BAaHUEM KaJbKYIATOpA, IUGPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoanyecTBO 4acoB
N/ HanmeHoBaHMe pa3je/ioB U TeM KOHTOOMLHLIE DJIeKTpOHHbIe (L (POBbIE)
- NPorpamMmbl Bcero OHTPOT o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe 10 1 bu6mmoreka [{OK
yucia https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 2
2 ANreOpaneckue BIpaKeHiA 3 https://m.edso0.ru/7f415b90
bu6moreka [IOK
2
3 YpaBHCHNS 1 HCPABCHCTBA 30 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopmumatet u rpaguku. Gymicim 22 1 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
S Tostopenne n 0600mennue 8 ! https://m.edsoo.ru/7f415b90
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8 KUVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne n/n NPorpamMmbl Bcero KonrposbHbIe o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 [ToBTOpEHHUE 3
2 Anrebpandeckue BbIpaKEHHUSL. 15 bubnuoreka [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
12
3 Uucna u Beruucnenus. KpagpatHeie KOpHH https://m.edsoo.ru/7f417af8
4 Yucia u BeranciieHnusa. CTeneHb ¢ [eIbIM 7 bu6moreka [IOK
MTOKa3aTeNeM https://m.edsoo.ru/7f417af8
5 Anrebpandeckue BbIpaKEeHHUSL. 5 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
5)
6 OyHKIMU. OCHOBHBIE IOHATHS https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9
! PyHKuMH. THCIOBEIC (yHKIH https://m.edsoo.ru/7f417af8
8 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
9 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
12
10 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
6
1 Tosropene u obobmenne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102
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9 KUIACC

KoaudecTBo 4acoB

No /n HaumeHoBaHue pa3ie/ioB U TeM DuexkTpoHHble (¢ poBbIE)
B NPorpamMmbl Bcero KonTposbHbIe o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 [ToBTOpEHHUE 4 1
2 Yucna v BerunciieHus. JleicTBUTENbHBIE 9 1 bubnuotexa [JOK
qucia https://m.edsoo0.ru/7f419d08
YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C bubnuotexa [JOK
3 . . 14 1
OJTHOM NEPEMEHHOMN https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
16 1
5 VYpaBHeHus 1 HepaBeHCcTBA. HepaBeHcTBa https://m. eds00.ru/7f419d08
bu6moreka [IOK
6 yHKUMH 20 1 https://m.edsoo.ru/7f419d08
bu6moreka [IOK
15 1
7 UucnoBsie MOCaeA0BaTEIbHOCTH https://m.edsoo.ru/7f419d08
8 DneMeHTbl KOMOMHATOPUKH CTaTUCTUKH, 20 1
TEOPUHU BEPOSTHOCTEN
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT 24 1 bu6mmoreka [IOK
3HaAHUU https://m.edsoo.ru/7f419d08
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa (B 2 vactsx), 7 kinacce/ Mopakosuu A.I'., Hukonaes H.I1.,
O6m1ecTBO ¢ orpannueHHON 0TBeTCTBEHHOCThIO « O] MHEMO3UNHA»

» Anre6pa (B 2 yactsax), 8 kinacc/ Yacts 1: Mopakosuu A.T'.; YacTs 2:
Mopakosuu A.I'. u npyrue, noa peaakuuert Mopakosuua A.I'., O01iecTBO ¢
orpaHnyeHHoi oTBeTcTBEHHOCThIO « IOl MHEMO3NHA»

* Anrebpa (B 2 yactsax), 9 knacce/ Hacts 1: Mopakosuu A.I'., Cemenos [1.B.;
Yactb 2: MopakoBuu A.I'., AnexcanapoBa A.JI., Mumyctuna T.H. u apyrue;

noj penakiueir Mopakosuua A.I'., O61IeCTBO ¢ orpaHUYEHHON

otBeTcTBEHHOCTHIO « MOl MHEMO3HNHA»

METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
[IpenogaBanue anreOps-7. Merogudeckoe mocooue It YIUTeNs. ;
A. T. Mopakosuu. Anredpa 7-9. KontposibHbIe paboThl.; JI. A.AleKkcaHapoBa.

Anre6pa-7. CamocTosiTeNIbHBIE PAOOTHI.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f41feec

https://m.edsoo.ru/8f41feec

https://m.edsoo.ru/9f41feec
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