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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yyarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHIYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» uisi OCHOBHOTO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACHUCTBYS €
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pasjerax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsI TIOBCEIHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMY 0011eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpHOro Mupa. B 3amaum oOydeHus anreOpe BXOISAT TaKxkKe
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUSL M UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B IPUPOJE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpeJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN LUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzydenne yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPKXAHUE OBYUYEHUA

7 KJIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIE, NEPEXO] OT OJHOU (OpPMBI 3alHUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OINpEeIIeHUue, peoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHne TOPU3HAKOB  JEIMMOCTH, pAa3IOKEHHE HAa  MHOKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
bopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX CIaraeMbIX.

CBoONiCTBa CTENEHH C HATyPAJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CteneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuia MnpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHEHMM.



DOyHKIMHA

Koopaunarta Touku Ha npsiMoil. YnciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHON MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue Qynkuum. I'paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPABHEHWH WM CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BIYMCICHUSA

KBagparHpiii kopeHb u3 uucna. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enpIM NIOKa3aTeneM U €€ cBorictBa. CTaHAapTHAs 3aMUCh YUCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanronanbHbIe BRIpAXKEHUS U UX MTPE0Opa3OBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyla KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEprIpeTalysi ypaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs I€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUU C IByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeseHus W MHOMXECTBO 3HAYCHUM
dbynakun. CiocoOb! 3a1aHust PyHKITUH.



I'paduk Pynkuun. Yrenue cpoiictB ¢(yHKuumu mo e€ rpaduxy. ITpumeps
rpauKoB QyHKUUH, OTPAKAIOIIUX PEAJIbHBIE ITPOLIECCHI.

@OyHKIMY, ONUCHIBAIOIIME MPSMYIH0 U OOpaTHYI0 MPONOPLHOHAIbHBIE
saucumoctd, ux rpadukn. Oynxuun y=x2, y=x3, y=VX, y=|x|. Tpaduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPSAMOIA.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHEe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PemienHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIUU

KBaaparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPIIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MapadoJIbI.



Ipabuxu ¢yakmuit: y=kx, y=kx+b, y=k/x, y=x%, y =\x, y=|x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMerpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4yaCTHE€ B PpEIIEHWU MPAKTUUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccrOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeSATEIbHOCTH, ATAaNoB €€ Pa3BUTUA W 3HAYMMOCTH JJIA Pa3BUTHS IIUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS M
IMOLMOHAJIBHOIO 0/1ar0NOyYHUs:



TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIOoBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl Cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJIsI OKPYXKaIOIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHICCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCJIE
YMEHHUE YUYUThCS Yy JPYTUX JIIOJICH, MpUOOpETaTh B COBMECTHOHN JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UIEH, TIOHSITHS, TUTIOTE3bl 00 O0OBEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jlornueckue aelcTBUA:

e BBISIBJISITh U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MaTEMAaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (POpMyIupoBaTh M  MPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

e BEISABIISITD MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3H "
npoTuBOpeursi B ¢akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPXKICHUSIX, MpejiaraTh
KPUTEPUHU JIJIs1 BHISIBJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUMH;

e ICJIaTh BBIBOJBI C MCIIOJIL30BAHUEM 3aKOHOB JIOTMKH, JECIYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;



e pa30upaTh JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKACHUH (MpsMble U OT
NPOTUBHOIO), TPOBOJUTH  CaMOCTOSATEIBLHO  HECIOXKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTU4YeCKuX (PaKTOB, BHICTpPAUBATh ApTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

¢ BBIOMpATh CIOCO0 pelmieHus y4eOHOM 3afaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee  MOAXOMAINIMH C  y4€ToM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

¢ ICMOJB30BATh BONPOCHI KakK HCCIEI0BATENbCKAA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE M JIlaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHECHUE;

¢ IPOBOJINTH IO CAMOCTOSITEJIHO COCTABJIEHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHME 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTr0 O0BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
OpOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MPOLECCa, a TaKKE BbIIBUTaTh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

¢ BBISIBJIATH HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

e BBIOWpaTh, AaHAIM3UPOBATH, CHUCTEMATH3MPOBATH W WHTEPIPETUPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

e BBIOMpaTh (opMy TMpeAcTaBieHUS UWHGOPMAIMM U  WUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMu, TharpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSIMH,

¢ OIICHWBATh HAAEKHOCTh WH(POPMAIMKM TIO KPUTEPHUSAM, TPEII0KESHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NeiCTBUS:

e BOCIIPUHUMATh U (POPMYIIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LEeJIsIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOKO TOYKY 3PCHHUS B
YCTHBIX W NHMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHCHUS IO XOJYy PCEUICHUS 3a/Jauu,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTAT;

*B X0/i¢ 00CYX/I€HHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha TIOHMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHHUKOB
Janora, oOHapyKUBaTh Pa3jIMyue M CXOJICTBO MO3UIIUKM, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;
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e IPEJICTABIIATH PE3YJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllUK U OCOOEHHOCTEH ayIUTOpHUY;

e IOHUMATh U HMCIOJIb30BATh MMPEUMYIIECTBA KOMaHIHON Y MHAUBUAYATIbHOM
paboTHI PU PEIICHUU YUEOHBIX MaTEeMaTHYECKHUX 3a/1aY;

e IPUHUMATH 1I€JTb COBMECTHOM IESATEIBHOCTH, IJIAHUPOBATH OPTraHU3AINIO
COBMECTHOM palOThl, paclpeaesiiarh BUAbl paldOT, JIOroBapuUBaThCs, O00CYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JFOICH;

ey4acTBOBaTh B TPYNNOBbIX (opmax paboTel (0OCyxneHus, O0OMeH
MHEHUSMH, MO3TOBBIE IITYpPMbl U JPYTHE), BBIIOJHATH CBOK 4YacThb pabOTHl U
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusamnus:

e CAMOCTOSITEIIBHO COCTABJIATh IUIAH, AITOPUTM pEUICHUS 3aJadyu (WU €ro
4acTb), BBIOMPATh CHOCOO pelIeHHs ¢ YYETOM HUMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHuit ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

* BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJISL IIpoLiecca U pe3ysibTara
pElIeHs] MaTEMaTUYECKOM 3aauH;

e PEJBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MIPU PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHNUBATh COOTBETCTBUE PE3YJIBTATA JESITEIBHOCTH IOCTABICHHON LEIN U
YCIIOBUSIM, OOBACHSITh MPUUUHBI TOCTHKEHUS UM HETOCTHXKEHUS LI€TTU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolmMiCs TMOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYMCTIEHUS

BrimonHsTh, codyeTas YCTHbIE WM THChbMEHHBIE MNPUEMBI, apumeTHIecKue
JICUCTBUS C PAlUOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs] YHUCJIOBBIX BBIPAKEHUH, MPUMEHSITH pa3zHOOOpas3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAXKEHUN, COAEPIKAIINUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.
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[lepexomuTh OoT oAHON (HOPMBI 3alUCH 4Yucen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAJOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrasTh YKCIIa.

BBINOTHATh TPUKHUIKY U OLEHKY PE3yJIbTaTa BHIYMCICHUMN, OLEHKY 3HAYCHUI
YUCJIOBBIX BBIPAYKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpumeHAT,  OpU3HAKK  JEIMMOCTH,  PAa3J0KEHWE HA  MHOXHUTEIH
HATypaJIbHBbIX YHCEII.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yJbTaThl PELICHMS 3a4a4 ¢ y4ETOM OTPAHMYCHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AaredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JOTO  BBIPAXKEHWUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXEHHWE OJHOYIEHA HA MHOTOWIEH W MHOTOYIEHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIUPOBKH CllaraeMbiX,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumeHsaTh nMpeoOpa3oBaHUs] MHOTOWICHOB [JIsi pEUICHUS! Pa3IUYHbIX 3a]1a4y
M3 MAaT€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHON MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIBHBIMU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IIPUMEHSs IpaBuUia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY emy. [IpoBepATs, sABIsSIETCS
JIX YHCJIO KOPHEM YPABHEHUS.

[TpumensTh rpadudecKkue METO bl IPHU PEIICHNUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[logObupaTh nOpuUMephl TAP YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEHHOIO
YpPaBHEHHUS C ABYMs IEPEMEHHBIMU.
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CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIByMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUSL.

Pematp cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsaTe W pemiaTh JIMHEHMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YpPaBHEHUII IO YCIOBUIO 33Jayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSMOI TOUKH, COOTBETCTBYIOITUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, NHTEPBAJbl, 3aAlIMChIBATh YHCIOBBIE IIPOMEXYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnocoO MpeAcCTaBiICHUS W aHaiIM3a MHOOpMalUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YKCeN JJIs1 CPAaBHEHUS, OKPYTJICHUsI U BBIUMCICHUM, N300paxkaTh AeMCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumeHsATh MOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIBb3YsSd MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHAThH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKALIUX KBaJgpaTHbIE KOPHH, HCIIONIb3Ys
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIITOJIHSITh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKALUX CTETIEHH C LIETBIM MOKa3aTeseM.

BbINONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alre0panyecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.
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[TpumensTh npeodpa3oBaHus BEIPAXKEHUM IJIs1 pELISHUs] Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJlpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE HUCCIECTIOBAHNS YPABHEHU U CUCTEM ypaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW PELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT ciloBeCHOW (OPMYITHPOBKH 3amadul K €€ anreOpandecKoi
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMbl YpPaBHEHUHU,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMEHAT, CBOWMCTBA YHCJIOBBIX HEPABEHCTB [IJI1 CPABHEHUSA, OLICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpaguyuecKkyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh ¥ UCHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OINpEAesaTh 3HAaueHHE (PYHKIHUMU 1O 3HAYECHUIO
apryMeHTa, ONpeAesiATh CBOWCTBAa (PYHKIMU 10 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x4y =x3y =|x,y = VX, OIHCBIBATb CBOWCTBA YHCIOBOIA
dbyukiuu no e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh M yHOPSAOUYUBATH PAIIMOHAIBHBIE U UPPALMOHAIBHBIC YUCTIA.

Breinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE M TMHUCHBMEHHBIC TMPUEMBI, BBIOJHITH BBIUMCICHUS C
UppalMOHaIbHBIMU YUCIAMHU.

HaxoauTh 3HadeHWsI CTENEHEW C [EIbIMM IOKAa3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUM.

OKpyrJIsSITh  IEUCTBUTEIBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiath JMHEHbIE W KBaJApaTHbIC YPaBHEHUS, YPaBHEHHUS, CBOJMSIIUECST K
HUM, POCTENIIINEe TPOOHO-pallMOHATILHBIE YPaBHEHHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.
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Pemiarh TekcTOBbIE 3aauu  aJreOpamdeckuM CrHoco0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMS UJIM CUCTEMBI JIBYX YPAaBHEHUM C ABYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHMWM, B
TOM YHCJIE C TPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (YCTaHABINBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUM PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHeliHbIe HEpPaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, HU300paKaTh
pelIeHre HEPaBEHCTB HAa YMCJIOBOW MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBagpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIIEHHE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3IMYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBath (PyHKIMM U3Y4EHHBIX BHJIOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (yHKImA Buaa: Y = KX,
y=kx + b, y=k/x, y=ax2 + bx + ¢, y = X3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HAYE€HUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBaapaTUyHYyO (QYHKIMIO 110 (opmysie, IPUBOAUTh MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 MPOrpEecCHH MpHU
pa3HBIX Croco0ax 3aaHusl.

BbINONMHATE  BBIUMCIAEHUS C HUCHOJB30BaHHMEM (opMyn N-ro 4ieHa
apu(pMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.

Pemate 3a7aun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCclie 3a7aui U3 peajlbHON KU3HH (C MCTIONIB30BAaHUEM KaJbKYJIATOPA, LIUPPOBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHMUME 7 KJIACC

KoauuyecTBO 4acoB

N HaumeHoBaHue pa3iesioB H TeM IPOrPaMMBbI Kourpoabubie IIpakTuyeckue DUICKTPOHHEIC (L PPOBLIC)
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl

padoThI padoThI
1 Yuciia 1 BeurcieHus. PanmonansHbIe Yucia 25 1 8 bubmuoreka LIOK https://m.edsoo.ru/7f415b90
2 AnreOpandeckue BbIpaKeHUS 27 1 9 bubmuoteka L{OK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEpPAaBEHCTBA 20 1 6 bub6mmoreka LIOK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadpuku. @yHkuuu 24 1 8 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHME M 00600IIEHUE 6 1 2 bu6moreka LIOK https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 33
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8 KVIACC

KoanyecTBo 4acos

Ne JaekTpoHHbIe (HU(pPOBbHIE)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Konrpoabusl IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
e padoThbl padoThI
bu6mmoreka [IOK
1 Uucna u Berunciienus. KBagparHeie KOpHU 15 0 3) https://m.edsoo.ru/7f417af8
2 Yucna v Berunciienns. CTeneHb ¢ 1eJIbIM 7 0 5 bubmuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anre6panueckue Beipaxkenus. KBaapaTHsiid 5 1 1 bubnuorexa [JOK
TPEXWIECH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BeIpaKCeHHS. ANreOpandecKkas 15 1 5 bubnnoreka [JOK
JIpo0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 5 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 0 4 bubnnoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 3 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKIEH. OCHOBHEIC HOHATHA 5 0 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Pynxupn. Tuciosbie Gyniiym 9 0 2 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [osTopenue u 06odmenne 6 1 1 https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 102 5 29
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9 KJIACC

KoanyecTBo 4acos

Ne JaekTpoHHbIe (HU(pPOBHIE)
HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl Konrpoabnbie IlpakTuyeckune
n/n Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
. bu6mmoreka [IOK
1 Uucna u BerauciacHus. J[eCTBUTEIBHBIC YHCIIa 9 0 2 https://m.eds00.ru/7f419d08
2 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 1 3 bubnmoreka [JOK
IEPEMEHHOIA https://m.edsoo.ru/7f419d08
. bubmuorexa [JOK
3 VYpaBHeHus u HepaBeHCcTBa. CHCTEMbI YpaBHEHUM 14 1 3 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 4 https://m.eds0o.ru/7f419d08
bubmuorexa [JOK
> PyHKLHH 16 . 4 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
6 YucioBbIe MOCIEN0BATEIHHOCTH 15 1 4 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 6 bu6mmorexa [IOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 26
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Aure6pa, 8 kimacc/ MakapsiueB 0. H., Munnatok H.I'., Hemko K.U. u
npyrue; noj peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO
«3narensctBO «IIpocBenienre»

» Aure6pa, 9 kimacc/ MakapsiueB FO.H., Munnatok H.I'., Hemko K.U. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» Anrebpa 7 ximacc 6a3oBbiii ypoBenb/ Makapsrae FO.H., Munmaiok H.T'.
oA penakuuen TemaKoBCKOro

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e JlunakTuyeckue MaTepuaibl o aiaredpe 7, 8, 9 knacc, nmoa penakiuen
C.A. TensskoBCKOTO

e Metoanueckoe nocodue no anredpe noj penaxuueit C.A.
TensKkoBCcKOro

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e Uchu.ru — Obpa3zoBareibHbIi OpTaI
e Www. Match.ege — OTkpbITBIN OaHK 3aaaHMi TS MOArOTOBKH K OI'D
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