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IHHOACHUTEJBHASA 3AIINCKA

Anre0Opa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIETO OOpa30BaHMS:
OHa oOecleyuBaeT WU3y4YeHUE JPYruX AMCIUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK WU
T'YMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl MTPOJIOJKEHHsI 00pa30BaHus U B
NOBCEAHEBHOM ku3HU. Pa3Buthe y o0Oy4aromuxcss Hay4YHBIX [MPEACTABICHUM O
POUCXOXKJEHUN W CYIIHOCTH airedpamdyeckux abcTpakiuii, crnocode OTpakeHUs
MaTEMaTUYECKOM HAyKOW SIBIEHUH M TMPOLIECCOB B NPHUPOAEC W OOIIECTBE, POJIU
MaTeMaTUYeCKOTO0 MOJCIMPOBAHUS B HAYYHOM IMO3HAHWU W B TMPAKTHUKE CIIOCOOCTBYET
(hbopMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHS M KAYECTB MBIIUICHHS, HEOOXOIUMBIX IS
ajjanTalud B COBpeMEHHOM IudpoBoM obmiectBe. M3yueHue anreOpsl obOecreurBacT
pa3BUTHE yMEHUA HaOII0JaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA H BBIBOJBI, (OpMYIUpoBaTh yTBepxKIAeHUsi. OCBOGHHE Kypca airedopbl
o0OecreuynBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYYalOlIUXCS: OHU HCIOIb3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIC pPACCYXXJEHUs, OOOOIIeHHEe U KOHKPETH3AIIUIO,
abcTtparupoBanue U aHanoruto. OOydenue anredpe npeArnojaraeT 3HauuTeIbHbIN 00bEM
CaMOCTOSATENILHON JIeATeTbHOCTH O00YYalOlUXCsl, MOATOMY CaMOCTOSITEIbHOE PEIICHUE
3a/1ay SBJISETCA peanu3anuei AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykType mporpamMmmbl yueOHOro Kypca «Amredpa» s OCHOBHOTO OOIIETo
00pa3oBaHUsSI OCHOBHOE MECTO 3aHUMAIOT COAEPXKATEIbHO-METOANYECKUE JIMHUU!
«Hucna v BEIYUCICHUS», «AreOpanueckue BhIpaKeHUs», « Y paBHEHHUS U HEPABEHCTBAY,
«Dynknuny. Kaxnas 3 3TUX CcoJepkKaTeIbHO-METOJUYECKUX JMHUN pa3BUBAETCs Ha
MPOTSDKCHUH TPEX JIET M3YUYCHUS Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JUHUSMH. B
X0JIe M3y4eHUs] y4eOHOTO Kypca OOydYaroIIMMCSl MPUXOIUTCS JIOTHUECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIA S3bIK. B CBSI3M C 3TUM B Mporpammy
y4eOHOT0 Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBHI JIOTHKH, TIPE/ICTABIICHHBIE BO
BCEX OCHOBHBIX pa3jeliax MaTEeMaTHYeCKOro O0Opa3oBaHMs H  CIIOCOOCTBYIONIUE
OBJIAJICHUIO OOYYarONUMHUCA OCHOB YHUBEPCAJLHOTO MAaTEMAaTHUYECKOTO  SI3bIKA.
ConepxaTeaIbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpa» sBIseTCs
€r0 MHTETPUPOBAHHBIA XapaKTep.

Conepxxkanue nuHUM «Yucina ¥ BBIYKCICHUSD CIY>KUT OCHOBOM ISl JAJbHEUIIIETrO
M3yUYCHHUS MATEMaTHKH, CIOCOOCTBYET Ppa3BUTUIO Y OOYYAIOIIUXCS JIOTHYECKOTO
MBIIICHNS, (OPMHUPOBAHUIO YMEHHS IIOJB30BATHCS  QITOPHUTMAMH, a  TaKkKe
NPUOOPETEHUIO TMPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl TMOBCEIHEBHOM JKU3HH.
Pa3BuTre MOHSATHS O 4YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBSI3aHO C
pPaIMOHAIBHBIMA W WPPAIMOHATBHBIMU YHCIIaMU, (DOPMUPOBAHMEM TPEJCTABICHUN O
JNEUCTBUTEIBLHOM UYHCIIE. 3aBEPIIEHUE OCBOCHUSI YHCIOBOW JTMHUU OTHECEHO K CPETHEMY
o01eMy 00pa30BaHMUIO.



Conepxanue IBYyX anreOpandecKux JIMHUA — «AJNreOpandecKue BBIPAXKEHUS» U
«YpaBHEHUSI W HEPABEHCTBAa» CHOCOOCTBYeT (OPMUPOBAHUIO Y OOYYArOIIUXCS
MaTEeMaTHYECKOro anmnapara, He0OOXOAMMOro JUIsl pEeIIeHHs 3a1a4 MaTEMaTHKH, CMEKHBIX
NpeIMETOB U MPAKTHUKO-OPHUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 00IIero
oOpa3oBaHus y4eOHBI Marepuan TPyNIUPYeTCs BOKPYT PAIlMOHAIBHBIX BBIPAKCHUU.
Anrebpa JIEeMOHCTpUPYET 3HAYCHHE MaTeMaTUKW Kak S3bIKa JJS TOCTPOCHUS
MaTeMaTHYeCKUX MOjelel, ONMCaHus MPOLIECCOB U SIBICHUI peanbHOro Mupa. B 3amaun
o0yuyeHHs anredpe BXOIT TakkKe JajdbHEUIIee pa3BUTHE aJrTOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOIMMOro, B YacTHOCTH, MJJISi OCBOEHHS Kypca HH()OPMATUKU, U OBJIAJCHUE
HaBbIKAMU  JEIYKTUBHBIX paccyxiaeHuid. IlpeoOpazoBaHue CHUMBOJBHBIX (OpM
CIIOCOOCTBYET pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTRBY.

Copepxanve (QyHKIMOHANBHO-TpAQUUYECKOW JIMHUM HAlEJIEHO Ha IOJy4YeHUE
oOy4arolUMuUCs 3HaHUM O (YHKIUAX Kak Ba)KHEMIIEeH MaTeMaTH4eCKOW MOJENU s
ONHCaHUS M HCCIENOBaHUS Pa3HOOOpa3HBIX NPOLECCOB U SBICHUM B MpUpOLE U
oOmecTtBe. M3ydeHne maTepualia CHOCOOCTBYET DPA3BUTHIO y OOYyYarOLIUMXCS YMEHUs
MCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MAaTEMATHKU — CJIIOBECHBIE,
CUMBOJIMYECKHUE, Tpauyeckre, BHOCUT BKJIaJl B (POpMHUpPOBAHUE MPEACTABICHUNA O POIU
MaTEMaTHKHU B Pa3BUTHH LWBUIU3AIIMU U KYJIbTYPHI.

CornacHo y4yeOHOMY IJlaHy B 7—9 Kilaccax M3y4yaercs Y4eOHbI Kypc «Airedpay,
KOTOpBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3leibl conaepkaHus: «Yucma wu
BBIYUCIICHUS», «ANTeOpandeckue BBIPAKCHUS», «YPAaBHEHUS W  HEPABEHCTBAY,
«DyHKIUN.

Ha uzydenue yuebnoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce — 102
yaca (3 gaca B Hezien0), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102 yvaca
(3 yaca B HeZEIIO).

COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yucuaa 1 BbIYUCICHUSA

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO/ OT OJHOU (OPMBI 3aITUCH ApoOei K
npyroii. IloHATHE panMOHAIBPHOIO YHCIA, 3alKCh, CPABHEHHUE, YIOPSJAOYMBAHUE
paMOHANBHBIX 4Kcesl. ApudmMeTnyeckue AeUCTBUS € palUMOHAIBHBIMUA YHUCIaMHU.
Pelenue 3aay u3 peaibHON MPaKTUKKU HA YACTH, Ha IPOOU.

CreneHp ¢ HaTypaJbHBIM [TOKA3aTeJIeM: OINpeeTICHIEe, TPeoO0pa30BaHNe BhIPAKEHUI
HA OCHOBE ONPEJEICHUS, 3aM1Ch O0NbIINX Yncen. [IpoIeHThl, 3aM1ch NPOILIEHTOB B BUJIE
Apodu u 1pobH B BUE MPOIEHTOB. Tpu OCHOBHBIE 331a4M HA MPOIICHTHI, PELICHHE 3a/1a4
U3 pEATBHOU IPAKTUKH.



IIprMeHeHne NPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTENM HATypPaJbHBIX
quced.

Peanbuble  3aBHCUMOCTH, B TOM YHCIIE npsMast u

oOpaTHasi IPOMOPIHUOHATLHOCTH.

AJireOpandecKue BbIPaKeHUsA

IlepemMeHHBIE, YWCIOBOE 3HAYEHUE BBIPAKEHUS C TIepeMeHHOW. [lomycTumblie
3HA4YEHUsl NEpEeMEHHbIX. lIpeAcTaBieHrne 3aBUCUMOCTA MEXAY BEIUYMHAMH B BUIE
dbopmynbl. Boruucnenuss mo ¢dopmynam. IlpeoOGpa3zoBanne OYKBEHHBIX BBIpaXXECHH,
TO/IECTBEHHO PaBHBIE BBIPAKEHHUS, IIPaBWiIa MPeoOpa3oBaHUs CyMM U NPOU3BEACHUM,
MpaBujIa pacKphITUSI CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoliCTBa CTENEHN C HATYPaJIbHBIM OKA3aTEIIEM.

OnHowrensl u MHorowieHbl. CreneHp MHorowieHa. CllokeHHe, BBIYUTAHUE,
YMHOXXE€HHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHHMS: KBAaJApaT CyMMBI H
KBagpaT paszHocTH. Popmyiia pasHOCTH KBaapaToB. Pas3nokeHWe MHOTIOYJIECHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHMs, TMpaBUia NPeoOpa3oBaHUs  ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeHOe ypaBHEHHE C OJTHOM MEPEMEHHON, YUCIIO KOPHEN JINHEMHOIO YPaBHEHUS,
pelieHue JIMHENMHBIX ypaBHeHWH. (CocTaBieHHME YpaBHEHH MO YCIOBHUIO 3aJayH.
Pemenue TekCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHUH.

JIluneliHoe ypaBHEHHE C JByMs NepeMeHHbIMM M ero rpadux. Cucrema IBYX
JMHEHHBIX ypaBHEHUH C ABYMs MepeMeHHbIMU. PellleHne cucteM ypaBHEHUN CIOCOOOM
MMOACTAaHOBKU. [ [puMepsI peneHns: TEKCTOBBIX 3a/1a4 € IOMOIIBI0 CUCTEM YPABHEHHU.

DyHKUUHA

Koopaunara Toukn Ha npssMoi. UnciioBble MpOMEXKYTKH. PaccTosiHne Mexay IByMs
TOYKaMH KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopaunar, ocu OX u Oy. Abcimucca U opJMHaTa TOYKU
Ha KOOPAMHATHOW IJIOCKOCTH. [Ipumepsl rpadgukoB, 3agaHHbix (opmynamu. Urenue
rpadgukoB peaybHbIX 3aBUcUMOcTed. [lonstue ¢pynxuuu. I'paduk ¢pynxuuu. CpoiicTBa
¢byukumi. Jlunerinas ¢yakius, e€ rpaduk. ['paduk dynkimum y = |X|. I'padudeckoe
pelLICHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHECHUH.

8 KJIACC

YucJia 1 BLIYUCJIEHUS

KBanpatueiit kopeHs u3 yucia. [lonstue o0 uppanmoHaibHOM yucie. JlecaTuuHbie
MpUOIMIKEHUST UppalMOHANBHBIX uncen. CBoiicTBa apuPMETHUYECKUX KBaJIpaTHBIX



KOpHEH ¥ WX MPUMEHEHHE K MPeoOpPa30BaHUIO YHMCIIOBBIX BBIPAKEHUN W BBIYHCIICHUSIM.
JlercTBUTENBHBIC YHCIIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJireOpandecKue BbIPaKeHUsA

KBanparHseiil TpExuiieH, pa3iioxKEeHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

AnreOpanyeckas apodb. OCHOBHOE CBOMCTBO anredpamyeckoit npodu. CroxeHue,
BBIUMTAHKE, YMHOXKEHHE, JICTICHUE allreOpandecKux Apooeil.

PanronanbpHbie BhIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUM, CBOISAIIMXCS K JIMHEWHBIM M KBaapaTtHbIM. [Ipocreimue
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

I'paduueckass uHTEpHpeTalsi ypaBHEHUNW C JBYMsI TMEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YPABHEHUM C ABYMs epeMEHHbIMU. [I[pruMepsI permeHns: CUCTEM HEJTMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CIocoOoM.

UucnoBble HEpaBEHCTBA M MX CBoMcTBAa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHMIBHOCTE HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJJHOM MepeMeHHOM. CucreMsl
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIUU

[Tonsite ¢dynkuun. OOMacTh OMpeneNeHUs W MHOXXECTBO 3HAYCHHM (DYHKIUH.
CriocoObl 3a1anus QyHKITUH.

I'padux dynknuu. Urenue cBocTB GpyHkimu no e€ rpaduky. [Ipumeps! rpaduxos
(yHKIUH, OTpaKAOIIUX PEeATbHBIC MPOIECCHI.

OyYHKIINH, OMUCHIBAIONINE MPSIMYIO U OOpaTHYIO MTPONOPIUOHATIbHBIE 3aBUCUMOCTH,
nx rpadukn. Pyskmun Y = X2, y = X3, Y = VX, y=|x|. ['paduteckoe pelreHne ypaBHeHHii
Y CHCTEM YPaBHEHUM.

9 KUIIACC

Yucna v BBIYMCICHUA

PanmonaneHple uKcna, UpPpALUMOHAIbHBIE YHWCIA, KOHEUHblE U OECKOHEUHbIe
AecsITUUHBbIE JpoOou. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIC YHCIA KakK
OecKOHEUYHbIE JecATUYHbIE JApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSAMOU.

CpaBHeHHE  JEHCTBUTENBHBIX  4YHCEN,  apu(METHUYEeCKHue  JIEHCTBUSA  C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3smepbl 0OBEKTOB  OKpYXarollero MHpa, JJIMTEIBHOCTh  IIPOLIECCOB B
OKpY’KarOILIEM MUPE.



[Tpubmmk€HHOE 3HAUeHNE BETUYUHBI, TOYHOCTH NMpUOIKeHus. OKpyTieHUE Ynce.
IIpukuaka u OLEHKa PE3yIbTATOB BBIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Pemienne ypaBHeHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHHI, CBOIAIIMXCA K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. I[Ipumepsl pemieHuss ypaBHEHUHW TPETbEWM W UYETBEPTOM
CTEIECHEN pa30KEHHEM HAa MHOKHUTEIH.

Pemenne npoOHO-pallMOHANbHBIX YpaBHEHHWW. PemieHue TEKCTOBBIX — 3ajay
anredpandecKuM METOIOM.

VYpaBHeHue ¢ naByMs TiepeMeHHbIMM M ero rpaduk. Pemenue cucteM JBYX
JIMHEMHBIX YPAaBHEHUN C IByMs IIEPEMEHHBIMU. PellieHue cucrtem IByX YpaBHEHUH, OJHO
U3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTopoi cremeHu. ['paduueckass uHTEpmperarus
CHUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW IIepeMEHHOW. PelieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOU mepemeHHOM. KBanpaTHbie HepaBeHCTBA. ' paduyeckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DyHKUUH

KBagpatuunas @yskuus, e€ rpaduk u cpoiicta. [lapaGomna, koopaAHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

Ipadukn dyskmmit: Yy = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[TondaTHe  YMCIOBOM  MOCIEAOBATEIBbHOCTU.  3aJlaHhe€  MOCJIEA0BATEIbHOCTH
peKyppeHTHOM dhopmyIioii u Gpopmymoit N-ro uieHa.

Apudmernueckass W reoMerpuueckas mporpeccun. Dopmynbl  N-TO  YJieHA
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N UJICHOB.

N3o0pakeHne wieHOB apuMETUYECKON M TEOMETPUUYECKON MPOTPECCUidl TOUKAMHU
HAa KOOPJAMHATHOM TNIOCKOCTH. JIMHEHWHBIN U SKCIIOHEHIIUAIBHBIA POCT.

CIoxHbIE TPOLICHTHI.

IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHMUMA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHUS IMPOTPaMMbl Y4eOHOTO Kypca «Amnredpay
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IPOSIBJIECHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHKECHHUSIM POCCUUCKHX MATEMATHUKOB U POCCUUCKOU
MaTE€MaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3TUX JIOCTHKEHUN B JIPYrUX HayKax H
MPUKIATHBIX chepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKJaHWHA U peallu3alii €ro npas,
MPEACTABICHHEM O MAaTEMaTUYECKUX OCHOBaX (PYHKUMOHUPOBAHMS  PA3IUUHBIX
CTPYKTYp, ABJIEHUH, IPOLIEAYP IPAKIAHCKOr0 001IecTBa (HapUMeEp, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO STHYECKHMX MpPOOJIEM, CBSA3aHHBIX C HPAKTHYECKUM
MIPUMEHEHUEM JIOCTH)KEHHI HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKHUX
MIPUHLINIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa AKTUBHOE y4YacTUE€ B pPEIICHUM MPAKTUYECKUX  3a]ay
MaTeMaTUYeCKOW  HAMpaBJICHHOCTH, OCO3HAHUEM  BaXXHOCTHM  MaTeMaTHYECKOTO
oOpa3oBaHMsI HAa TMPOTSHDKEHUM BCEH JKU3HU JJIA  YCHEHIHOW MNpo¢ecCuOHAIbHOU
NESTENbHOCTY M Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJMBHUIYyaJIbHOW TPAEKTOPUU OOpa30BaHMSI M KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K  HOMOLMOHAJIBHOMY U 3CTETUYECKOMY  BOCHPHUSATHIO
MaTeMaTU4eCcKnX OOBEKTOB, 3a/ay, peIIeHUH, paCCYXKIACHUH, YMEHUIO BHUJCTH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) UEeHHOCTH HAYYHOTO NMO3HAHUSI:

OpUEHTAallUE! B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYUHBIX MPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsSI 4YeJIOBEKa, NPUPOALI M 0OIlecTBa,
MOHUMAHUEM MAaTeMAaTHYE€CKOW HAYKH Kak c(epbl YEJIOBEUECKOU NEATEeIbHOCTH, HTAOB
e€ pa3BUTHS W 3HAYMMOCTHU JJisi pa3BUTUS LMBWIM3ALMHU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJIbTYpOl Kak CpEeJICTBOM IIO3HAHMS MHUDA,
OBJIJICHUEM MPOCTEUIIMMH HABBIKAMH UCCIIEA0BATEIBCKON 1€ TEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GOPMHUPOBAHNE KYJIbTYPhI 3[I0POBbSI U
3MOLMOHAIBHOIO 0J1ArONOJY YU :

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBBS,
BEJICHUS 3JI0pPOBOTO o0Opa3a >KU3HU (370pOBOE MHUTaHWE, COATAaHCHPOBAHHBIA PEKUM
3aHATUN U OTJIbIXA, PETYJspHas PU3NYecKasi aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HABbIKA



pediekcuy, MpPU3HAHWEM CBOEro IpaBa Ha OMIMOKY M TAaKOro >K€ IMpaBa JIpYyroro
4eJI0BEKA;

7) JIKOJOTHYeCKOe BOCIIMTAHME:

OpUEHTalMell Ha MPUMEHEHUWE MaTeMaTHYEeCKUX 3HAaHWWA U1 pelIeHus 3a1ad B
00JacTU COXPAHHOCTU OKPY’KAaIOLIEH Cpelpl, MJIAHUPOBAHUS MOCTYNKOB U OLUEHKU HX
BO3MOKHBIX IIOCJIEJICTBUM JUIsl OKpPY)KAIOIIEH Cpeibl, OCO3HAHUEM TIJI00AIBHOTO
XapakTepa 3KOJOTHYECKHUX IPo0JIeM U IyTeH UX pelIeHMs;

8) amanTanmus K M3MEHAOIIUMCS YCJIOBHAM CONMAILHON U PHPOTHOI
Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IMPaKTUYECKYI0 JEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS y JIPYIHX JIOAEH, MpHOOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE 3HAHUA,
HaBbIKM U KOMIIETEHIIUU U3 OIBITa JPYTHX; HEOOXOAMMOCTHIO B (POPMUPOBAHUN HOBBIX
3HaHWI, B TOM 4YHCIEe (QOPMYIHpPOBATH HJIEU, MOHATUSA, TUNOTE3bl 00 OOBEKTaxX H
ABJICHHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh AEPUIUTHI COOCTBEHHBIX
3HaHUU U KOMIIETEHTHOCTEH, IIAaHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh
CTPECCOBYIO CUTYalIUI0, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BbI30B, TPEOYIOINN
KOHTPMEDP, KOPPEKTUPOBAaTh NMPUHHUMAEMbIE PELICHHUS U JEUCTBUA, (HOPMYIUPOBaTH U
OLICHUBATh PUCKHU U MOCIEACTBUSA, (HOPMUPOBATH OMBIT.

METAITPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTesibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBbie jornueckue aeiicTBUA:

* BBISIBISITP W XapaKTEpPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEeMaTHYECKUX
OOBEKTOB, MOHITHH, OTHOIIEHUH MEXIy MNOHITHSIMH, (HOPMYJIMPOBATh ONpPEACIICHUS
MOHSTUHM, YCTAHABIMBATh CYUIECTBEHHbIM NPHU3HAK KJIACCHU(PUKALMH, OCHOBAHUS IS
000011IeHNS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3A;

* BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA3OBBIBATE CYKJICHUSA: YTBEPAUTEIbHBIC
Y OTpULIATETIbHbIC, €MIUHUYHBIC, YACTHBIEC U 00IIME, YCIOBHBIE,

* BBISIBJISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U W MPOTHUBOPEUUS B
(dakTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSX, IPeAsiaraTb KpUTEPUU JIJIs1 BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

- I€JIaThb  BBIBOABI C MKCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JAEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUI, YMO3aKIFOUEHHUI 10 aHAJIOTUU;

- pa3bupaTh JOKa3aTENbCTBA MATEMAaTHUECKUX YTBEpXKICHUM (IpsiMble U OT
MIPOTUBHOTIO), MIPOBOJIUTH CaMOCTOSATENILHO HECJIOXKHBIE J0Ka3aTesIbCTBA
MaTEeMaTHYeCKUX (PaKTOB, BBICTpPAWBaTh AapryMEHTAlUIO0, NPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,



« BEIOWpATH COCO0 perieHus y4eOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOMpaTh Haubosee MOAXOASIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUSL:

* ICTIOJIB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HMHCTPYMEHT TO3HAHMA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIBHO
yCTaHaBIMBaTh HNCKOMOE M JaHHOE, (POpMHpOBATh THIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UINI0, MHCHHUE;

* IPOBOJIUTH M0 CAMOCTOSITEIBHO COCTABIICHHOMY TUTAHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOO0JIbIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIEHNIO OCOOEHHOCTENH MaTeMaTHUYECKOIO 0OBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEXKy COOOM;

* CAMOCTOSITENILHO (hOpMyNIHpoBaTh O0OOOIIEHUS M BBIBOABI 10 pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, MCCIEA0BaHUs, OLICHUBATH JIOCTOBEPHOCThH IOJIyUYE€HHBIX
pE3yJIbTaTOB, BHIBOJOB U 00OOLICHMI;

* IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BbIIBUIATH
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

* BBISIBJISITH ~ HEJJOCTATOYHOCTh M HM30BITOYHOCTh ~ MH(OpPMAIMH,  JaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUs 3a/1a4H;

- BRIOWpaTh,  aHAJIM3UPOBATh, CUCTEMATU3UPOBATh WU  HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (POPM MpeICTaBICHMUS;

- BEIOMpaTh (opMy TpeacTaBieHus UHPOPMAIMM U WLIIOCTPUPOBATH PEIIacMbie
3aJlauyu CXeMaMu, uarpaMmMaMu, HTHOUM rpauKoi U uX KOMOUHAIIMSIMU;

* OLIEHMBATh HAJAE&KHOCTh MH(OPMALIUU 110 KPUTEPUSIM, NMPEAJIOKEHHBIM yUUTEIEM
WK c(hpOopMyITHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE yHUBeEpPcaibHbIe yueOHbIe 1eiiCTBUA:

* BOCIIpUHUMATh U (OPMYJIUPOBATH CYKIEHUS B COOTBETCTBHU C YCJIOBHMSIMH H
HESIMA OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy PEIICHHUs 3aJadd, KOMMEHTHUPOBATh
IIOJIyYEHHBIN pE3yJIbTaT;

*B XO0/€ OOCYXIEHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JsieMbl, pemaeMol 3a7auu, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha MOWCK pPEIIeHus,
COTIOCTABJIATh CBOM CYXKACHUA C CYXACHUSAMH JPYyTUX YYaCTHHKOB JHAaJIOra,
OoOHapy>XuUBaTh pazMyle W CXOACTBO MO3ULHUNA, B KOPPEKTHOH (popMme GpopMynnpoBaTh
pasHoracusi, CBOM BO3PaXKECHHUS;

* IPEJICTABIIATh PE3YyJbTaThl PpELIECHUS 3a/Jaud, HKCIEPUMEHTAa, HCCIEI0BAHMS,
POEKTa, CaMOCTOATENbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH;



 IOHUMaTh M UCIHOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIUBUIYaJIbHOU
pabOTHI IpU PENICHUH YICOHBIX MAaTeMaTHICCKUX 3a71aY,

* IPUHUMATh 1€1b COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPraHU3aAIUIO
COBMECTHOM paboThl, pacnpeenaTh BUbl paboT, TOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl, 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

- y4aCTBOBaTh B TPYIIOBBIX ¢opmax padboThl (0O0CYXJeHHsS, 0OMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMbI U APYTHE), BHINOIHATH CBOIO YacTh PabOTHI M KOOPJAUHUPOBATH CBOU
JEUCTBUA C APYTMMH YJ€HAMU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/a B OOIIMIA
OPOAYKT 1O KpUTEpUsiM, CHOpPMYIUPOBAaHHBIM yYaCTHUKAMU  B3aUMOJICHCTBUS.
PeryasitTuBHbIe yHHBepcaJlbHbIe YUeOHbIe 1eliCTBHS.

Camoopranuzanus:

* CAMOCTOSITENTFHO COCTaBIATh IJIaH, AJITOPUTM PEIICHUs 3aAadu (WM €r0 4acTh),
BBIOMpPATh CIMOCOO pEmIeHuss C Y4YETOM HMEIOIIMXCA PEeCcypcoB W COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTHPOBATh BAPHAHTHI PEUICHHH C y4ETOM
HOBOI MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJICKT:

* BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpolecca M pe3ysbTara
pellIeHrss MaTeMaTHYeCKOH 3a1auu;

* IPEABUACTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IpH pELIEHUH 3aJauH,
BHOCUTb KOPPEKTHBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB, HAlJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

- OLICHMBAaTh COOTBETCTBUE pe3yJbTara JAEsTeIbHOCTU IOCTABIEHHOW LEIH U
YCIOBUSIM, OOBSACHATH TMPUYMHBI JOCTHKCHHS WIM HEIOCTIKEHUS IeJH, HaXOAWThb
OIIKOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 Kjacce oOyJarOIIMICS TOJYYHUT CISAYIOIINE MPEIMETHBIC
PE3YNbTATHI:

Yuciia ¥ BBIYUCTICHUS

BrInonHsITh, coueTasi yCTHBIC U TUCHMEHHbBIE TPUEMBI, apuMETUIECKUE IEHCTBUS
C palMOHAIHLHBIMH YHCTIAMHU.

Haxonuth 3Ha4eHUs] YUCIOBBIX BBIPAKEHUM, MPUMEHSITH Pa3HOOOPAa3HbIE CIIOCOOBI
Y IPUEMBI BBIYUCIICHUS 3HAYEHUH JPOOHBIX BRIPAKCHHM, COACPIKAIITUX OOBIKHOBEHHBIC
JECATUYHBIE JPOOH.

[lepexomuTs OT oaHOW (opmbI 3amMcu Yucen K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.



OKpyTasTh yucnIa.

BBINONHAT NPUKHIKY M OLEHKY pe3yjbTaTa BBIYMCICHHM, OLIEHKY 3HA4YCHHI
YUCJIOBBIX BBIPAKEHUH. BBINOMHATE JEHCTBHA €O CTENEHSAMU C HaTypalbHBIMHU
IIOKAa3aTEeISIMHU.

[IpuMeHATh TpPU3HAKU JEIMMOCTH, Pa3JIOKEHUE HA MHOMXUTEIH HATypaJbHBIX
quced.

Pemars npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBSI3AHHBIE C OTHOLLIEHUEM BEJIMYMH,
IIPONOPLMOHAIIBHOCTBIO ~ BEJIMYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH  PE3YyJIbTATHI
pemeHns 3a1a4d ¢ y4€TOM OrpaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMBbIX
OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp30BaTh anreOpandeckyro TEPMHHOJIOTHI0 M CHMBOJIMKY, IPUMEHATH €€ B
IIPOLIECCE OCBOEHUS Y4eOHOro MaTepuaia.

Haxomute 3HaueHHs OyKBEHHBIX BBIPAKEHUN TpU  3aJaHHBIX 3HAUEHUAX
IIEPEMEHHBIX.

BoinonHaTh mpeoOpa3oBaHUsl I1EJIOTO BBIPAKEHHS B MHOTOYJIEH NPHUBEACHUEM
MOJ00HBIX ClaraeMbiX, pACKPBITHEM CKOOOK.

BrINOMHATE yMHOKEHNE OJHOWIEHA HA MHOTOYIEH U MHOTOYIEHA HA MHOTOYJIEH,
MPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3i0KEHUE MHOTOYJIEHOB Ha MHOYKHUTENN C IIOMOILIBIO BBIHECEHUS
3a CKOOKHM OOIEro MHOXHUTENs, TPYNIUPOBKU CJIAraéMbIX, NPUMEHEHUS (opMyI
COKPAILLIEHHOI'O YMHOKEHHS.

[TpumensTh npeoOpazoBaHUS MHOTOUJIEHOB JJIsi PEIICHUs pa3IMYHbIX 3334 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATIbHON IIPAKTUKHU.

HUcnonbs30BaTh CBOMCTBA CTEIEHEM C HATypaJbHBIMM  ITOKA3aTEIsIMU IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE YypaBHEHUS C OQHOM NEPEMEHHOM, IPUMEHSIS IIpaBUiIa Iepexoaa
OT MCXOAHOIO YpPaBHEHMS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, SABISIETCA JIM YKUCIIO
KOpPHEM YpaBHEHMUSI.

[IpumensaTy rpaduyeckue METOAbl MPHU PEIICHUHM JTUHEHWHBIX YpaBHEHUH U UX
CUCTEM.

[TopOupath npuMepsl Nap YUce, ABISIONIMXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C
IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpaduK JMHEWHOTO YPAaBHEHHUS C IABYMs
MEPEMEHHBIMHU, MOJIB3YACh TPpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHS.

Pemars cuctemsl IByX JIMHEMHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU, B TOM YHUCJIE
rpaduyecku.



CocTaBisATh U pelaTh JUHEHHOE YPaBHEHUE WU CUCTEMY JIMHEHHBIX YPaBHEHUH 11O
YCIOBHIO 3aJa4d, HWHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlayu
ITOJIyYEHHBIA PE3yJIbTaT.

DOyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4Hd, OTPE3KH, WUHTEPBajbl, 3alHUChIBATh YHCIOBBIC INPOMEKYTKH Ha
anreOpandeckoMm s3bIKe.

OTMeuats B KOOPJAMHATHOW TJIOCKOCTH TOYKHU MO 33JJaHHBIM KOOPJIMHATAM, CTPOUTh
rpaduku TuHEHHBIX GyHKUMA. CTpouTh Tpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMONIBIO (YHKIHMA HW3BECTHBIE 3aBUCHMOCTH MEXIY BEIHMUYHHAMM:
CKOPOCTb, BpEMsI, PACCTOSHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHHne PyHKIMU 1O 3HAYECHHIO €€ apryMeHTa.

[lonumarps rpaduueckuii cnoco® MpeAcTaBieHUs W aHaidu3a uHGOpMaLUH,
U3BJIEKATh U HMHTEPIPETUPOBATH MH(POPMALUIO U3 TpapUKOB pealbHBIX IMPOLECCOB U
3aBUCHUMOCTEMN.

K konIiy 00yueHusa B 8 kiiacce oOydaromMiiCs NOJYYUT CIAEAYIOIINE MPEIMETHBIE
pEe3yJIbTaTHI:

Yuciaa v BIYUCICHUSA

Hcnonb3oBaTh HadajdbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX UYHCET
IUI CPaBHEHMs, OKPYIJIEHUS M BBIYMCICHHUM, H300pa)xxaTh JEHCTBUTENbHBIE 4YHCIIA
TOYKaMH Ha KOOPAMHATHOM MPAMOM.

[IpuMmeHsTh TOHATHE  APUPMETHUECKOrO  KBAJApPATHOTO  KOPHSA, HAXOJIUTh
KBaJIpaTHbIE KOpPHHM, HCIOJB3YySl TpPU HEOOXOIUMOCTH KaJbKyJATOpP, BBIIOJHATD
npeoOpa3oBaHusl BBIPAXKEHUN, COAEpXkAllMX KBaJpaTHbIE KOPHU, MCIOJB3Ys CBOWCTBA
KOpHEW.

Hcnonb3oBath 3anucy OONBIIMX U MAJIbIX YHCEII C TOMOILBIO IECATUYHBIX Ipo0e u
crernenen uncina 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHATUE CTENEHH C LEIbIM MOKa3aTeNIeM, BBIIIOJIHATh MPe0oOpa30BaAHUS
BBIPAKEHHI, COAEPKALIUX CTEIICHU C LEIBbIM [TOKA3aTEIEM.

BBINONHATE TOXAECTBEHHbIE MNPEOOpPA30BAHMS PALMOHAIBHBIX BBIPAKEHUNH Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOWJICHAMH U aNre0panyecKuMu ApoOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUATEIIN.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN [JIs1 PELICHUS pa3IMYHbIX 337ad U3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.



YpaBHeHUs U HEPABEHCTBA

Pemate snuHEHHBIC, KBAaJApATHBIE YPABHEHUS W PAUMOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMECHHBIMU.

[IpoBoauTE MpOCTEHIINE HUCCIEIOBAHUS YPABHEHWU M CUCTEM YPAaBHEHHM, B TOM
yyclie C TMPUMEHEHHEeM Tpaduueckux MpeacTaBieHuil (ycTaHaBiIMBaTh, WMEET JIU
ypaBHEHHUE WM CUCTEMA YPABHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOUee).

[lepexoauTh OT CIIOBECHON (OPMYIHMPOBKH 3a/1auu K €€ anredpandecko MoJAeIu C
NOMOIIIBIO COCTABJICHHUSI YPAaBHEHUSI WJIM CHCTEMbl YpPaBHEHUH, HUHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYyYEHHbIA PE3YJIbTAaT.

[IprmMeHsATs CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUs, OLICHKH, PELIaTh
JMHEWHbIE HEPABEHCTBA C OJHON NMEPEMEHHOW W WX CHUCTEMBbl, JaBaTh rpadUuecKyro
WJUTIOCTPALUI0 MHOXKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[TonumaTe ¥ UCHONIB30BaTh (PYHKIMOHAIBHBIE TOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKUE OO0O3HAUCHMS), ONPEACNSITh 3HaueHWe GYHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (QYHKIIMA BUIA:

y =k/X,y =x2,y =x3,y = [X|, Y = VX, OIHCBIBATb CBOMCTBA YHCIOBOI

dbyHKIMU 10 €€ rpaduky.

K xonIy oOyuenus B 9 kiacce oOydarONIMIiCsS MOMYUYUT CIEAYIONINE MPEIMETHBIC
PEe3yJIbTATHI:

Yucna v BBIYUCICHUSA

CpaBHMBATH U yHOPSAOYMBATH PAIUOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Breimonuare apudmernyeckue AEUCTBUS C pAMOHAIBHBIMU YHCIIAMH, COYeTas
YCTHBIE W MHUCHMEHHBIE NPUEMBI, BBINIOJHATh BBIYUCICHUS C UPPALUOHAIBHBIMU
YHUCIIAMM.

Haxonuth 3HaueHHMs CTENEHEW C IMEIbIMU MOKA3aTeNIIMU U KOPHEH, BBIUHUCIISATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrsiaTh  NCHUCTBUTENBHBIE  YHWCIA, BBINOJHATH MNPUKUIKY  pe3ysibTaTa
BBIUKCIICHU, OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

PemaTtp smHElHBIE W KBAaJApPATHBIE YPABHEHUS, YPABHEHUS, CBOIAIIMECA K HUM,
MpoCTelIne ApOOHO-pAIMOHAIBHBIC YPABHEHHUSI.

Pemars cructembl ABYX JIMHEHMHBIX YPAaBHEHUW C JBYMs NMEPEMEHHBIMH U CHUCTEMBI
IBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCSA JIMHEUHBIM.

Pemate TekcTOBBIE 3a7auM anreOpandeckuM CIIOCOOOM C MOMOIIbIO COCTABJICHHUS
YPAaBHEHHMS WM CUCTEMBI ABYX YPABHEHUM C ABYMS MEPEMEHHBIMHU.



IIpoBoauTE MpOCTEHIINE HUCCIIEIOBAHUSA YPABHEHMM M CHUCTEM YPAaBHEHUW, B TOM
qHuclie C TNpUMEHEHHEM Trpaduyueckux mpencTaBieHuil (ycTaHaBIMBaTh, HMEET JIK
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOUEE).

PewmaTe nuHeliHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh pelICHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Pemate cucTeMbl JMHEMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIFOYAIOIINE
KBaJI[paTHOE HEPAaBEHCTBO, M300pakaThb PEIICHHWE CUCTEMbl HEPABEHCTB Ha YHMCIOBOU
IPSIMOM, 3alMCBIBATH PELICHUE C TOMOILIBIO CUMBOJIOB. VICIIONIB30BaTh HEPABEHCTBA IIPU
PELICHUH Pa3JINYHbIX 3a/1a4.

DOYyHKIUU

PacnoznaBaTte  (QyHKUMM  HM3ydyeHHBIX BUAOB. [loka3biBaTh CXEMaTUYECKU

pacIioyio’KeHUe Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB GyHKIwi Buma: y = KX, y = kX +
b,y = kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHHIi
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouth W H300pakaTh CXEMAaTHYECKU Tpapuku KBaapaTUIHBIX (GYHKIUH,
OTIMCBHIBATh CBOMCTBA KBAJPATUUHBIX (DYHKIIUH IO UX Tpadukam.

Pacno3naBate kBajmpaThuHylo GyHKOUIO 10 GopMmylie, NPUBOAWTL MPHUMEPHI
KBaJIpaTUIHBIX (PYHKIIUHA U3 peanbHOM XKU3HH, PU3UKH, TCOMETPHH.

YucsioBble MOCTEA0BATETLHOCTH U MIPOTPeCcCHH

PacmoznaBaTh apuMeTHUECKYI0 W TEOMETPHYECKYIO IPOTPECCUU TPH Pa3HBIX
croco0ax 3aJaHus.

BhINONMHATE BBIYUCICHUS ¢ UCIIOJIB30BaHUEM (POPMYIT N-TO uieHa apupMeTUIECKON
Y T€OMETPUYECKOUN IIPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N3o0paxkath 4ieHbl OCIEA0BATEILHOCTH TOUKAMU Ha KOOPJIMHATHON MJIOCKOCTH.

Pemats 3amaun, CBA3aHHBIE C YKUCIOBBIMU TOCJIEIOBATEIBHOCTSIMU, B TOM YHUCIIE
3a/1a4M U3 peabHOM KU3HU (C UCIOJIB30BAHUEM KAJIBKYIATOPA, IUGPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
N/ HaumeHoBaHue pa3ieioB U TeM (undpposbie)
I IPOrpaMMBI Beero Konrpoububie | Ilpakruyeckune o0pa3oBaTe/bHbIe
paGoThI paGoTsI pecypent
Yucna u BeIUUCIICHUS. PalnoHaibHbIC bubmuorexa [JOK
1 qucia 25 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJreOpantecKue BLIPaKEHHA 21 1 https://m.eds00.ru/7f415b90
bubmuorexa [JOK
3 YpaBHEHUS M HEPABEHCTBA 20 1 https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 Koopunatsi 1 rpaduin. QyHKiuH 24 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
5 [Tosropenne n 0bodmenue 6 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
8 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m
IPOrpamMmbl Beero Konrpoabnsie | IIpakTnyeckue | obOpa3oBaTesbHbIE
padoThI padoThI pecypchl
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bu6mmoreka [IOK

1 Uucna u Beruncienus. Ksajgpataelie KOpHH 15 https://m.edso0.ru/7f417af8
Yucna u Berunciienust. CTeneHs ¢ [eJIbIM bubmuorexa [JOK

2 MOKa3aTeseM ! https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BbIpaKCHUSI. bubnmoreka [JOK

3 KBagpaTHbiii TpExwieH 5 https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BhIpaKCHUSI. bubnuorexa [JOK

4 Anrebpanueckas 1poOb 15 https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK

5 YPaBHEHHUA 15 https://m.edso0o.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [JOK

6 YpaBHEHUN 13 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK

7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 hitps://m.eds00.ru/7f417af8
bu6mmorexa [IOK

8 DyHKIUH. OCHOBHBIE IOHATHA 5 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK

9 Dynkuwi. Yucnossie GyHKn 9 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK

10 IosTopenne 1 obobmerne 6 https://m.eds00.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/e/ioB U TeM (undposrie)
Ne n/m IporpaMMBI Beero Konrpoasnsie | IlpakTuyeckue | oOpa3zoBaTesibHbIE
padoThI padoThI pecypcbl
Yucina u BeiuncieHus. JledcTBUTEIbHbBIC bubmuoreka [{OK
1 yucna 9 https://m.edso00.ru/7f419d08
VYpaBHEHUsT M HEPABEHCTBA. YPaBHEHUS C bubmmoreka [JOK
? OJIHOM MEepPEMEHHOM 14 1 https://m.edsoo.ru/7f419d08
VYpaBuenus u HepaBeHCTBa. CUCTEMBI bubnnorexa [JOK
3 YpaBHEHUU 14 1 https://m.edso0o.ru/7f419d08
bu6anoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
5 Dyniupm 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 Yucnosle NOCIIET0BATENIBHOCTH 15 1 https://m.eds00.ru/7f419d08
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS bubmmoreka [JOK
/ 3HaHUHN 18 1 https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O TPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

1. Mep3msk A.T'., ITonouckuii B.b., SIxkup M.C.; non penakuueit
[Tomonbckoro B.E., Anre6pa, 7 kinacc, O01IeCTBO ¢ orpaHUYEHHON
orBeTcTBEHHOCTHIO "M3narensckuii ueHtp BEHTAHA-TPA®"; AkunonepHoe
obmectBo "U3narensctBO [IpocBenienue";

2. Mepansik A.T'., Tlononckuii B.b., Axup M.C.; mox penaknuei
[Tononbckoro B.E., Anrebpa, 8 kinacc, O01IECTBO ¢ OrpaHUYEHHON
oTBeTcTBEHHOCTHIO "M3narensckuii neHtp BEHTAHA-I'PA®"; AkiimonepHoe
obmectBo "U3narensctBo [Ipocsenienue";

3. Mepsnsik A.T'., [Tononckuii B.b., SAxup M.C.; nox penakiueit
[Tononbckoro B.E., Anrebpa, 9 kinacc, O011ecTBO ¢ OrpaHUYEHHON
oTBeTCTBEHHOCTHIO "M3narensckuit nentp BEHTAHA-I'PA®"; Akiimonepnoe
obmectBo "U3narensctBo [IpocBemienue";

4. A.T'. Mopakosuu, Anredpa. 8 kiacc: ydeOHUK i
o01eo06pa3oBaTeNbHBIX yupexaeHuii / A. I'. MopakoBud. - M.: MHeMo3uHa.

5. A. T". MopakoBuu, Anrebpa. 8 kiacc: 3aa4HuK JJIs
00111e00pa3oBaTeNbHBIX YUpeKICHHH. - M.: MHeMO31Ha.

6. A. I'. MopakoBu4, Anrebpa. 9 kiacc: yaeOHUK 1715t
o01ieo0pa3oBareNbHbIX yupexaenuii / A. I'. Mopakosuu. - M.: MHeMo3uHa.

7. A.T'. MopnkoBuu, Anre0pa. 9 kiacc: 3alayHuK s
00111e00pa3oBaTeNbHbIX yupexkaeHuil. - M.: Maemosuna, 2020r.

8. I0.H. Makapsiues, H.I'. Muntok, Anre6pa 7 kiacc -M. [Ipocsernienue.

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

Mepzmsik A.T'., ITononckuit B.b., Axkup M.C.; non penakuueii [Tononsckoro
B.E., IunakTudyeckue MmaTepuansl, Anredpa, 7 kiacc, OOmecTBO ¢ OrpaHuICHHOMN
oTBeTcTBeHHOCTHIO "M3narensckuii nentp BEHTAHA-T'PA®"; AkiinonepHoe
obmectBo "N3narenscTBo [IpocBemenue";

Mep3znsak A.T'., [lononckuit B.b., Axkup M.C.; nox penakuuei [lononsckoro
B.E., unaktudyeckue Mmatepuaibl, Anredpa, 8 kiacc, OOIIecTBO ¢ OrpaHUYEHHOMN
orBeTCTBEHHOCTHIO "M3narensckuii uentp BEHTAHA-T'PA®"; AkunonepHoe
ob0wmectBo "U3snarenscTBo [Ipocsenienne";



Mepzmsik A.T'., ITononckuit B.b., Axup M.C.; nox penakuueii [lononsckoro
B.E., Iunaktuyeckue matepuaisl, Anredpa, 9 kiacc, OOI11ecTBO ¢ OrpaHUYEHHOMN
oTrBeTCTBEHHOCTHIO "M3narensckuii uentp BEHTAHA-TPA®"; AkurionepHoe
obmectBo "N3narenscTBo [IpocBemenue";

FO.H. Makapsrues, H.I'. Munatok, Anredpa 7 kiacc -M. [Ipocsemienue.

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. www.school.edu

2. https://m.edsoo.ru/7f419d08

3. www.school-collection.edu.ru/

4. www.mathvaz.ru -



http://www.school.edu/
https://m.edsoo.ru/7f419d08
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/




