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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOIO OOIIErO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE JPYTHX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOJIOJDKEHHUS 00pa30BaHMsI M B TIOBCEAHEBHOM k1U3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEACTABICHUA O TMPOHCXOXKACHUU U CYHUIHOCTH anreOpanyecKux
a0cTpakuuii, cioco0e OTpaskeHUs] MaTeMaTHUECKON HayKOU SIBIEHUI U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, PO MAaTEMaTHUYECKOrO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aalTaliyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca alireOpbl 00eCreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUsS] OO0YyYarolMXCcs: OHM HCIHOJB3YIOT JAEIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUS, 0000LIEHNE U KOHKPETHU3AlNI0, a0CTparupoBaHue u
anajnoruto. OOydeHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA 00yUEHusl.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEpPKATeIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSY, «AreOpandecKkie BBIPAKEHU», « YPaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JHHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca O0Oydarommmcs
MPUXOJUTCS JOTHYECKH PaCCYKAaTh, UCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOT0 00pa30BaHUs M CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYArOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3bpika. CopepkaTrenpHOW |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIer0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIUXCs
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
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NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa30oBaHHIO.

CopnepxaHue AByX anreOpandeckux JMHUA — « AIreOpanyecKre BhIPaXKeHUsD
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIINXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4ueOHBIH MaTepuan TpYHNIUPYETCs BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJEJIEH, OIMCAHMS INPOLECCOB M
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4aronMMHCs 3HaHUM O (YHKLIMSIX KaK BaKHEHMILEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B PUPOJIE
u odmecTBe. M3ydyeHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMUHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KyJIbTYPBI.

CornacHo yueOHOMYy MaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucna # BBIUMCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezieui0).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroil. IloHsTwe palMOHAaIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PAMOHAIBHBIX  uucen. Apudmernyeckue JEHCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHue, NpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE OIPENENEHUs, 3aUCh O0NbIINX yncen. [IpoueHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PA3JIO)KEHHME HAa  MHOMXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AnredpanvyecKue BbIPpAKEHUSA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMUMHAMU B BUJIE
dbopmynsl. Beruucaenus no ¢popmynam. [lpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoJiCcTBa CTENEHH C HATYPAJIBHBIM IOKA3aTEIIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH I10
YCJOBHIO 33J1a4u. Penenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHU.

JIuneiiHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMHU. PerieHue cucrem ypaBHEHUU
cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/Jad C TOMOIIBIO
CUCTEM YPaBHEHUM.



DOyHKIUA

Koopnunara Touku Ha npsimoil. HucinoBble mpoMexkyTKku. Paccrosinue Mexy
JIBYyMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcmucca U opAuHaTa
TOYKHU Ha KOOPAWHATHOM TuiockocTh. [Ipumepst rpadmkoB, 3aaHHBIX (HOPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. Ilonstue Qynkuun. I'paduk
bynkuuu. CoiicTBa pyHkiuil. JIunelinas pynkuus, e€ rpaguk. ['padux GyHkumu

y = |X|. I'padmueckoe pelieHre JTHHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecatruunblie TpUOIMKEHUST UppalMOHATBHBIX yrcend. CBoNCTBa apumeTnyecKux
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

Crenenp ¢ 1uenplM  mnokaszareneM U e€  cBoucrtBa. (CraHmaprHas
AnredpanvyecKue BbIPpAKEHUSA

KBagparHeiii  TpEXWwieH, pa3jIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOASAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['padrueckas waTEpHpeTalIvs YPAaBHEHUN C BYMS MIEPEMEHHBIMUA U CHCTEM
JVMHEMHBIX YpaBHEHUU C JBYyMsl NEpeMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEHWHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUUU



[lonsatue ¢ynkuuu. OOnacTb onpefeneHUss M MHOXECTBO 3HAYEHUI
dbyukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'paduk Pynkuun. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. I[lpumeps
rpaukoB QPyHKINIA, OTPaXKAIOIINX PEaTbHBIC MPOIIECCHI.

OyHKINK, OMUCHIBAIOIIKME TMPSAMYI0 M OOpaTHYIO MPOMOPIIHMOHATHHBIE
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
peleHne ypaBHEHH U CHCTEM YPaBHEHUI.

9 KVIACC

Yucsia ¥ BbIYMCICHUS

PannonanpHble yMCla, UppalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JeCcATHUHbIE ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JICUCTBUTEIBHBIX YACEN U KOOPAUHATHON IIPSMOM.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHus. OKpyTrieHne
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUU. PelieHne TeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMsI NIEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Perenne cucrem AByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU



Ksagparnunas QyHkuus, eé rpapuk u csoiicta. Ilapabosa, KOOpAMHATHI
BEPIIUHEI 1apaboJIbl, 0Ch CHMMETPUH I1apa0OIbL.

I'paduxu dyuxmuit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = x| , u ux
CBOMCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM TIOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
peKkyppeHTHO (popMyIoit u popmyIiol N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynibl N-ro YieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHne YICHOB apHU(PMETUYECKOM U T€OMETPUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBINA POCT.
CI1oXHBIE IPOLICHTBI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yd4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPaKJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKM3HM JJIsl YCHEIIHOW MPOoQeCCHOHATBHON
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aj7ad, PEIICHUH, PacCyX ICHHN, YMEHUIO BUJCTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAluEe B JIESATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEHYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KyJIbTYpOH KakK CPeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;
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6) ¢usnueckoe BocnuTaHue, (POpMHPOBAHUE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoy4Yms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qu3uueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ IIpaBa JIpyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHUYECKUX 3HAHUU U PEIICHUS 3a7ad
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH Cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIJIEM U IyTEH X PELCHUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM CONMAJIbHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSX HEOINPEAECIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IAPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HaHUS, HaBBIKU U KOMIICTECHLIUH U3 OIBITA IPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIupOoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATH
IpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
HOCHEACTBUS, (POPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIYy MNOHATHAMH, (OPMYIUPOBATH
ONpENeNeHus] TMOHATUW, YCTAHaBIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;
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BOCIPUHUMATh, (QOpPMYyJIUpOBaTh U  MpeoOpa3oBBIBaTh  CYKICHUS:
yTBEpAUTENbHbIE W OTpULIATEIbHBIC, €AUHUYHBIC, YacTHhIE M 0OIIHe,
YCIIOBHBIE;

BBIBIITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOKHBIE JTOKa3aTelIbCTBa
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOcO0 pemeHuss ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE IO  YCTAaHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENHLHO (POPMYJIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pa6ora c nundopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIIUHU, TaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3a]1a4H,

BBIOMpATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpMAIMM U WILTIOCTPUPOBATH
perraemMbie 3ala4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W uX
KOMOMHAIMSIMU;
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OLIEHWBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPHUSM, MPEI0KEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI!

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3yibTar;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BONPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIEMBI, pelIaeMO 3a/1auM, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHUs, COIOCTaBIATH CBOM CYXKJIEHUA C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme (hopMyIrupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YUETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ay JUTOPHH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMYyIIECTBA  KOMAaHIHOM U
WHIUBUIYAIIbHOM paOOThl TpPH PEIIEHUH YYEOHBIX MaTEeMaTHYECKUX
3ajay;

IPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThbl, pacupelnessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyXKIaTh IPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (0OcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBbI€ IITYPMbl U JpYyTu€), BBINOJHATH CBOK 4YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOUpATh CIOCOO peleHus: ¢ YYETOM UMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTaTa pelIeHus] MaTeMaTUIeCKOM 3a/1auu;

14



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELLICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa AEATEIBHOCTH IOCTABICHHOMN LIEJIH
U YCJIOBHSIM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHHUS LENH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIETYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucsa v BbIYMCJIEHUS

BreinonHATh, coueras yCTHbIE U NMHUCHbMEHHbBIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHUS YUCIIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMN, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOD).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyIJIsITh YuCna.

BBINOMHATS TPUKHUIKY U OLIEHKY PEe3yJIbTaTa BRIUMCICHUH, OIEHKY 3HaUYCHUI
YHUCJIOBBIX BBIpAKCHUI. BBIMOTHATH AEHCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKA3aTEeISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHbICE C OTHOIIEHUEM
BEJIUYMH, TPOTOPIMOHAIBHOCTHIO BEJIMYMH, NPOILEHTAMU, WHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHHS 3a7a4 ¢ YyYETOM OTPAHUYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvyecKue BbIPAKEHUA

Hcnonp30oBaTh anreOpandecKyto TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuaa.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpAXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.
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BBINIONHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyHIeCTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXKHUTEIHA C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNNUPOBKU  CllaraeMbiX,
npuMeHeHus (POPMyYJT COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsTh nMpeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIHYHbIX 3a]1ad
13 MaTEMATHKH, CMEKHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU TIOKa3aTEIsIMU IS
npeoOpa30BaHUs BbIpAKEHUH.

YpaBHeHNS U HEPABEHCTBA

Pemate yMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABisieTCs
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPABHEHUNA U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHHS C
JBYMsI TIEPEMEHHBIMHU, TMOJIb3YSICh T'padUKOM, MPUBOJAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemiath cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
qucIie rpaguiecKu.

CocraBisaTh W peuiaTh JUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM IO YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKUIMHA

N3o0pakaTh Ha KOOPJIUMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YUCIOBBIE POMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh Tpaduku MuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINU Y = |X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTABICHHUS W aHalIW3a WHOOpMAaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.
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K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHUT CIIETYIOIIHIE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUSI U BBIYMCIECHUIN, N300pa)kaTh JIEHCTBUTEIbHbBIE
YUCJla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumeHnsaTh TOHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3YS MPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX
npobeit u creneHeit uucia 10.

AnredpanvyecKue BbIPAKEHUSA

[IpuMeHsATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelieM, BbBIIOIHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIMX CTEIEHH C LIEJbIM MOKa3aTeJeM.

BBITIONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUICHAMHU U alredpandeckKuMu IpoosiMu.

PackiiapiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIN.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nMHENMHbIEC, KBaJpaTHbIE YPABHEHUS W palMOHAIbHBIE ypaBHEHMS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CUCTEMA YPABHEHUM PELICHUs, €CIIM MMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aqaud K €€ anreOpandeckoi
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MMOTYUYEHHBIN pe3ysbTarT.

[IpuMeHSATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPaBHEHUsS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpaguuecKyo WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[Tonnmathy U UCHONB30BaTh (HYHKIMOHAIBHBIC MOHITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTApHBIX PYHKIMNA BUA:
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y = kix, y = x2, y = X3,y = ||, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyHkIuy 110 €€ rpadukKy.

K koHiy oOyueHus B 9 KJiacce OOYYAIOUIUICS TMOJYYUT CIICTYHOIIUE
peIMETHBIC PE3YIIbTATHI:

Yuciaa v BIYMCICHUA

CpaBHHBAaTh M YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBUS C  palMOHAIBHBIMH  YHCIAMH,
codeTass YCTHBIE M NMCBMEHHBIE IPUEMBI, BBIIOJHIATH BBIYMCICHUS C
UppaLMOHaIbHBIMU YUCIIAMU.

HaxoauTe 3Ha4YeHUs CTENEHEH C LEJIbIMUA II0Ka3aTeJsIMU U KOPHEW,
BBIYUCIIATH 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyIJisITh  TEUCTBUTEIBHBIE YHCJA, BBINOJIHATh NPUKUAKY PE3yJIbTaTa
BBIYMCIICHUN, OLIEHKY YHCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pewars JIMHEMHBIE U KBAaJApPAaTHBIC YPaBHEHMs, YPAaBHEHUs, CBOIALIMECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemate cucremsl IByX JIMHEMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIUHEUHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvyeckuM CHOCOOOM C  MOMOIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C JBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IrpaUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMA YPAaBHEHUM PEILICHMs, €CIM UMEET, TO CKOJIbKO, U
npoyee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSIMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cucTemMbl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 331a4.

DyHKIUU

Pacnio3naBaTh (yHKUMHM HM3y4eHHBIX BUIOB. IloKka3blBaThb CXeMaTHYECKH

pachosoKeHue Ha KOOPIUHATHOM IIOCKOCTH TpadukoB GyHKImA Buga: y = KX, Yy
=k« +b y=kix, y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBHCHMOCTH OT

3HauYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.
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Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O MX TpaduKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (YHKIHUIO 1O (OpPMYIe, IPUBOAUTH PUMEPBI
KBaJPAaTUYHBIX (YHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOrPECCHU

Pacno3sHaBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYI0 MPOTPECCHU MpU
Pa3HbIX CIOCO0aX 3aaHMsl.

BbIMONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemrate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KonnyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypchl
Yucna u BeIYHCIICHUS. PaimoHambHble bubmmorexa [JOK
1 A 25 1 0 https://m.eds00.ru/7f415b90
e POIII https://resh.edu.ru/
bubmuorexa [JOK
2 Anrebpanyeckue BEIpaKESHUs 27 1 0 https://m.edsoo.ru/7f415b90
PO https://resh.edu.ru/
bu6mmoreka [IOK
3 VYpaBHEHMSI U HEPABEHCTBA 20 1 0 https://m.edso0.ru/7f415b90
PO https://resh.edu.ru/
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. @yHkmu 24 1 0 https://m.edsoo.ru/7f415b90
PO https://resh.edu.ru/
bu6mmoreka [JOK
5 [ToBTOpeHME M 00600IIEHNE 6 1 0 https://m.edsoo.ru/7f415b90
P3OIII https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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8 KUIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM nu¢pposbIe
Ne o/ P Kontpoabnbsie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bubmuorexa [JOK
1 Uwucna u Beruucinenus. KBajgpaTHbie KOpHH 15 0 0 httos://m.edsoo.ru/7f417af8
5 Uucna u Beruncienusi. CTeneHp ¢ UeiabIM 7 0 0 bubnuorexa [JOK
[0Ka3areyieMm https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 0 bubnnorexa [HOK
KBagpartsslii TpéXuineH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 0 bubnnorexka [HOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 0 0 bubnuoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 0 httos://m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
) .
8 YHKLHH. OCHOBHbIE MIOHSTH > 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o Dyuicuan. HCI0BbIC pyHKLHH o 0 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 6 1 0
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne o/ P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTenbHbIe 9 0 0 bubnnorexa [{OK
qyucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 0 bubnnorexa [JOK
OJHOM NIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnorexa [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubnuoreka [IOK
4 .H 16 1 0
YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa httns://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
5 o 16 1 0
yHKIHH https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
q 1 1
6 HCIOBBIE TTOCIIEN0BATEILHOCTH 5 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 0 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 16-¢
u3nanue, nepepadoranHoe, 8 kinacc/ Maxkaperues F0.H., Munmiok H.T'.,
Hemkos K.M. u 1p.; nox penakuueit TensikoBckoro C.A., AKIHOHEpHOE
obmectBo «M3natenbetBo «IIpocBenienne»

» Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi YpOBEHB: yUeOHHK; 15-¢
u3zlanue, nepepadorantoe, 7 kinacc/ MaxkapsiueB FO.H., Munmiok H.T'.,
Hewmxos K.1. u np.; nox penakuuen TemsakoBckoro C.A., AKIHOHEpHOE

obmectBo «M3natenbeTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
YMK aBtopos FO.H. Makapsrues, H.I'. Munarok, K.M. HemkoB nog. pen.
C.A. TenssxoBcKOro

Metoauueckoe nocooue (Ha caire)

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru/

POII

https://resh.edu.ru/
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