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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTE€CTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOJIOJDKEHHUS 00pa30BaHMs U B IOBCEIHEBHOM kxu3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B npupoaDFe u oOmiectBe, poil MaTeMaTUYECKOTO MOJAEIHPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
¥ KauecCTB MBIIIJICHUs, HEOOXOIUMBIX Ul aIaliTallud B COBPEMEHHOM ITU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHHMBAaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yrBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroOIIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETU3AINIo, abcTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peann3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B cTpykType nporpamMmsl yaeOHOTO Kypca «AnreGpay At OCHOBHOTO O0IIETo
00pa30BaHMUsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKHUE JINHUU:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas H3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3YUEHHUs Kypca, B3aUMOJICUCTBYS €
JPYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasleinax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM ISt
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALMOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00I11IeMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe NajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HAaBbIKAMM  JICAYKTUBHBIX  PacCyXJCHUH.
[TpeoOpa3oBaHne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpa)KEeHMs,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6HOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 gyaca B Heneno), B 8 kiacce — 102 yaca + 34 gaca (3 yaca B Hepenmo + 1
4ac JIOMOJTHUTENBHO BBIICIICH JUIsl OTPA0OTKH HABBIKOB PEIICHUS] HEKOTOPBHIX TEM
anredpsl), B 9 kiacce — 102 yaca (3 yaca B HeelO).

COIAEPKXAHUE OBYUEHUSI
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4YHCIa, 3aluCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JEHUCTBUA €
palMOHANIbHBIMU 4YKClIaMU. PellieHue 3ajad U3 peaibHOW MPaKTUKWA Ha 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIMpeielieHne, Npeodpa3oBaHue
BBIPKEHUII HA OCHOBE OIpe/eNieHus, 3auch 00nbIIuX yncen. [IpoleHTsl, 3anuch
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IPOLIEHTOB B BHJE ApoOU U ApoOU B BHUIIE NMPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuredOpanyecKue BbIPpaKeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAUECHHUE BBIPAKECHUA C IIEPEMEHHOU. JlOoIMyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEXK1y BEJIMUMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, IPAaBHUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX ClaraeMblX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl © MHOrouseHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAaIpaTOB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuneliHOE ypaBHEHME C OIJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHMUS, pEUICHUE JINHENHBIX ypaBHEHU. COCTaBICHUE YPABHEHHII IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C BYMs IIEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C JBYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IprMephl perieHus TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU

Koopaunara Touku Ha npssmMoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexny
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssimoyrosibHast cuctema koopauHat, ocu OX u Oy. AGcuucca v opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTell. [Tonstue Gynkmuu. I'paduk dyHkmmm.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padpuk Gysakuuum y = |X|.
['paduueckoe penieHrie IMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBanmpatueiii kopenb u3 uucia. [lonHstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuuHble TPUONMIKEHUST UPPALMOHAIBHBIX Yyncen. CBOMCTBA apupMETHIECKUX
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KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIUMCJICHUSIM. JIeHCTBUTENIBHBIE YUCTIA.

CrteneHb ¢ 1eNbIM MoKa3zaTeaeM U €€ cBoiicTBa. CTaHaapTHas 3aMKUCh YKCIIA.

AnredOpandecKue BbIPAKEHUS

KBanparHsbiil TpEXUIICH, PA3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anrebpamdeckord apoOwu.
CnoxxeHne, BBIUMTAHHE, YMHOXKEHHE, JEJIEHHE anreOpandeckux JpoOei.
PanmonanpHbIC BRIpOXKEHHS U X ITpeoOpa3OBaHuUe.

YpaBHeHUs U HEPABEHCTBA

KBangpaTHoe ypaBHeHUE, (hopMyJia KOpHEH KBaJipaTHOTO ypaBHEeHH. Teopema
Buera. PemieHue ypaBHEHUM, CBOIAIIMXCS K JIMHEHHBIM M KBAJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVHEWHBIX YPAaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3aJ1a4 anredpandecKuM CIrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM MEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUU

[Tonsitue pynkuuu. OOIaCTh ONpPEAECICHHS U MHOKECTBO 3HaYEHUN (PYyHKIUU.
CrnocoObl 3aanus PyHKIIMIA.

I'padux ¢ynkuuu. YUrenune coiictB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

OyHKIMKM, OIUCHIBAIONIME TIPSAMYIO M OOpaTHYH IPONOPIHMOHAIBHBIC
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [papuaeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucia v BBIYUCICHUSA

PanmonanpHbIe Ynciia, UPpAMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHCUYHBIC
JECATHYHBIC APOOH. MHOXKECTBO JMCHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIEC JCCATUYHBIE ApOoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIIbHBIX YUCEII U KOOPJIMHATHOM MIPSIMOU.

CpaBHeHHE JICMCTBUTEIBHBIX 4YHCEN, apU(dMETHUYCCKHE ACHCTBHSA C
JIEUCTBUTEILHBIMHU YHCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOMIETO MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPYKaIOIIEM MUPE.



[TpubnmxE€HHOE 3HAUEHUE BEIMYUHBI, TOYHOCThH NMpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHMS U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pellienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PellleHre ypaBHEHUW, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemienus ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemienue npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpanyeckuM METOJIOM.

VYpaBHeHUEe ¢ AByMSI NIEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpETaLHs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 aaredpanyeckum crocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI 11apaboIbl, 0Ch CAMMETPHUH MapaAOOJIBI.

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

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIETOBATEIBHOCTH
pPEKYppEHTHOM (opmMynol U hopmysoil N-ro uieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyisl N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakenne WieHOB apu(METHYECKON M TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIHAIBHBIN POCT.
CoHBIE NIPOLIECHTBHI.



IINIAHUPYEMBIE PE3VJbBTATBI OCBOEHHUSA TPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H HACTOSMIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUICKOW MaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaaHCcKoe ¥ JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3ally €ro
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHHII HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpya0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTEMaTUYECKOIrO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXICHHUN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
NEeSATEIbHOCTH, JTANoOB €€ pa3BUTUSA W 3HAYMMOCTH AJIA Pa3BUTHUS IUBUIIM3AIIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIECH Cpeibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpOBaTh WS, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHHUS W JEUCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbThbI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornyeckue AeMCTBUA:

e BBISBIATH U XapaKTEpU30BaTh CYNIECTBEHHBIC MPU3HAKK MAaTEMAaTHUUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXIy MOHATUAMH, (HOPMYJIHPOBATH
ONpEACTICHUs] TOHATUH, YCTAHABIMBATh CYLIECTBEHHBIM  MIPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MMPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
yTBEPAUTEIbHbIC W OTpHUIIATENIbHBbIC, €IUHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;

e BBISBJIATH  MAaTEMATUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
MpeJIaraTb KPUTEPUHU ISl BBISIBIEHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHIA;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pEUIeHMs, BbIOMpaTh HaubOoyiee MNOAXOMAIMMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOSITEJIbHO yYCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIbIIOE HCCIIET0BAaHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK]Yy COOOI;
CaMOCTOSITENILHO (POpMYIHpPOBaTH 000OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M U30BITOYHOCTH WH(MOpMAIUHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEUIeHU 3a1a4u;

BBIOHpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeAcTaBiIeHUS HHPOpMANMM H WUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTH WH(GOPMALMK TIO KPUTEPHUSAM, MPEIOKCHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YYeOHbIe NeCTBHSA:

BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X07ie 00CYKI€HH 3a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
Ipo0JIeMBbI, pelIaeMoi 3a/1a4uM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
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pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue W CXOJCTBO IO3MIIMMA, B
KOPPEKTHOH Gopme popMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;

e TMPEACTABIATH  pE3yJbTaThbl  PEUICHUS  3aJaud,  JKCIICPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUuTOPUU;

e TIOHMMATh U UCIIOJIb30BATh NPEUMYIECTBA KOMAHIHON U UHANUBUIAYAJIbHON
paboThI U PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

e TMPUHUMATH LIEJIb COBMECTHON JEATEIbHOCTH, INIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUAblI padOT, OTOBAPUBATHCH,
0o0CyX)aTh TIPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

e VYYACTBOBaTh B TPYIIOBBIX (opmax paboTsl (oOCykaeHus, 0oOMEH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOJIHATH CBOIO YacTh PaOOThI
U KOODJAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aIrOPUTM PELICHMS 3aJadd (WM €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

e BJIQJETh CIOCOOAMH CAaMONPOBEPKU, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa
pelIeHus] MaTeMaTUYeCKOH 3a1auH;

e MPEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PELIICHUU 3a7a4H,
BHOCHUTbh KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEILHOCTH MOCTABICHHON 1IeTU U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI TOCTHXKEHUS WM HEJIOCTUKEHUS LI,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
K xoHmy oOyuenuss B 7 kJjacce OOydYarolmMiCs TMOJYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:
Yucaa v BIYMCICHUSA
BreimonusaTe, codeTras yCTHbIE M MUCBMEHHBbIE NPUEMBI, apHUPMETHUECKHE
JEUCTBHUS C PAlMOHAIBHBIMU YUCIIAMH.



HaxoauTh 3HaueHHs YWCIOBBIX BBIPAXKEHUU, MPUMEHSTH PpPa3HOOOpa3HbIE
CI0cOObI U MPUEMBI BBIUMCICHHUS 3HAYCHHUH APOOHBIX BBIPAKECHHM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAYKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MTOKA3aTEIISIMH.

[IprMeHATh MPU3HAKK IEITMMOCTH, PA3JIOKEHNE HA MHOKHUTEIN HATYPAJIbHBIX
qucel.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 331a4yH, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHMs 3a4a4 ¢ y4ETOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonp3oBath areOpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonHsaTe npeoOpa3zoBaHus 1IEJIOT0 BBIPAXKEHNS B MHOTOUJICH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIlIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 00IIEro MHOXKUTEJIS, TPYIIIMPOBKYU CIIaraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ay
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMHU IIOKA3aTEIsIMHU IS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCUIBHOMY emy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METO bl MPU PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.
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[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM TUIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MT0JIb3YSCh I'pa)UKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4yl NIOJIyYCHHBIN PE3yJIbTaT.

DOyHKIMHA

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpEeACTABICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TIOJYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOUKaMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsATh TOHSTHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPAKEHUA

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIITOJHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENIEHH C LEIbIM MTOKA3aTENIEM.

BBINOMHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PALIMOHATIBHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI ICUCTBUI Ha/l MHOTOYJICHAMH U ajIreOpanyecKuMu ApoOsMH.
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PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JIs pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe sMHENHBIE, KBAaJpaTHBIE YpAaBHEHUS M paLMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUM PEILIEHUs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoid
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUH,
WUHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

[IpuMeHSTh CBOMCTBA YNCIOBBIX HEPABEHCTB JIJIs1 CPABHEHMS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[Tonumath ¥ KCHOJIB30BaTh (DYHKUMOHAIBHBIE MOHATHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0003HAUECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOIYyYUT CIICAYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupmMeTHueckre 1eUCTBUSA C palliOHATbHBIMU YUCIIAMHU, COUeTast
YCTHBIE U NMHCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCIEHHS C MUPPALMOHAIbHBIMA
YUCJIaAMU.

HaxonuTth 3HaueHus CTENEHEN C UEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JOEHCTBUTENBHBIE YHCIIA, BBIIOJHATH HPUKUIAKY pE3ysbTaTa
BBIUMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemmaTe nuHelHbIE U KBaJIpaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOISILIUECS K HUM,
npocTeiiimre ApoOHO-pallMOHAEHBIE YPABHEHUS.

Pemare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBIACTCS JIMHEHHBIM.
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PemaTte TeKCTOBBIE 3amauyM aiareOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHNEM IpapUuecKUX MPEJCTABICHUN (yCTaHaBIUBAaTh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3aIllMCHIBATh PEIICHUE C IOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 337a4.

DOyHKUIMHA

Pacnio3naBaTh (yHKIMM UW3y4eHHBIX BHJOB. [loka3piBaTh CXeMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300pakarh CXEMAaTHYECKU TpaPUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMylie, MPUBOJUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.

YucsioBbIe MOCIEI0BATEILHOCTH U MIPOrPecCUm

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHS C  HCNOJb30BaHHEM (oOpMya N-TO  4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakath 4JeHbl IMOCJIENI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IIJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, HU(MPOBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuorexa [IOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
2 AJITCOPAHHECKHE BHIPAXKCHIA 27 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
> TosToperne i 06obmierne 6 L https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5
8 KJIACC
KouunyecTBo 4yacoB
HaumeHoBaHue pa3iesioB U TeM DuiekTpoHHbIE (IU(POBDbIE)
Ne ni/m KonTtpoabHubie
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
bubnunorexa LIOK
1 UYucna u Berurcienus. KBagparHeie KOpHU 18 https://m.edsoo.ru/7f417af8
5 Yucna u Berunciaenus. CTeneHs ¢ 1ebiM 10 but6mmorekxa [IOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f417af8
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AnreOpanueckre BbIpaKeHUsI. Bu6muotexa [JOK
3 S 8 1
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanueckre BbIpaXKeHUSI. 18 1 bubmunoreka [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 18 1 bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCcTBa. CUCTEMBI bubmmoreka [JOK
6 . 16
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
7 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa ) https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
) .
8 YHKUHH. OCHOBHBIE IOHATH 8 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
o DyrKupm. Huciossie dyricinn 12 https://m.edsoo.ru/7f417af8
bu6mmoreka IIOK
10 TosToperne 1 06obmene 13 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5
9 KUJIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Ne i/m KonrtpoabHubie
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI
1 Uucna u BeruucieHus. JlelicTBUTENbHBIE 9 bubnuorexa [JOK
qyucia https://m.edso00.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuotexa [JOK

OJIHOU IIEPEMEHHOMN

https://m.edsoo.ru/7f419d08
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3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 bubnmoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bubmuoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBencTsa 16 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
> Pyruin 16 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 YucII0BBIE ITOCIEN0BATEIBHOCTH 15 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 12 bubnuorexa [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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