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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma no yueOHOMY Kypcy «AjreOpay» cocTaBiieHa Ha OCHOBE
TpeOoBaHuii K pe3yiabTaTaM OCBOCHHsI 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO
obmero oOpa3oBaHus, NpeACTaBiICHHbIX B deaepaibHOM TOCYJapCTBEHHOM
00pa30BaTeNbHOM CTaHAApPTE OCHOBHOTO 00IIero odpazoBanusi u DenepaynbHOI
paboueil mporpamMme Mo y4eOHOMY npeamery «MaTtemaTuka», B COOTBETCTBUU C
Konnenmuel pa3Butusi MmaremMarudeckoro oopasosanusi B PO (2013), Ha ocHoBe
OCHOBHOM 00pa3oBaTelIbHON MPOTpaMMbl OCHOBHOTO o0Iero oopazoanusi MOY
CII Ne 33, a Taxxe paboueit mporpammsl Boctiutanus MOY CIHI Ne 33.

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOECHHUE HEOOXOAUMO IS
IPOJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOW kU3HU. Pa3BuTue y o0yvaromumxcs
HAyYHBIX MPEJICTABICHUNA O TMPOUCXOKACHUM M CYUIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B NpPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KayeCTB MBIIUIECHUSA, HEOOXOAUMBIX JJIs aJanTaliid B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dbopmynmpoBath yTBepxkacHUA. OCBOCHUE Kypca alreOpsl 00ecreunBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCHOJIB3YIOT JE€IYKTUBHBIE U
WHIYKTUBHBIE pacCyJeHusi, 0000IIeHe U KOHKPETU3AlNI0, a0OCTparupoBaHue U
ananoruto. OOydyeHume  anrebpe  mpeanoyiaraeT  3HAYUTENIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  O0YYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a1a4 ABJIAETCS pealnu3alunen e TeIbHOCTHOIO MPUHIMIA O0OyUYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
oO1ero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSKEHUN TPEX JIET U3YUYEHUsI Kypca, B3AUMOJCUCTBYS C
IpYrUMU ero JuHusMA. B Xxoxe wu3ydeHus ydeOHOro kypca oOydaromumcs
IPUXOAUTCS JIOTUYECKU PACCY’KIATh, HUCIIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3enax
MaTeMaTH4YECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMarthdeckoro si3pika. ConepkaTelbHOM |



CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTED.

Copepxxanne nuHUM «YUHWCiIa W BBIYKMCICHUS CIYXUT OCHOBOM JJIA
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJIrOpUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaAMHU, (HOPMHUPOBAHUEM
NPEACTABICHUM O JEHCTBUTEIHLHOM YHKCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue OByX anreOpandecKux JIMHAN — « AJreOpandecKue BhIPaKEHUSD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro Jisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAaHHbIX 3adady. Ha ypoBHe
OCHOBHOIO 00miero oOpa3oBaHUsl Y4YEOHBIM MaTepuaig TPYyNIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXKEHUI. ANreOpa JeMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JJISI TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENeH, OMHMCAHHMS MpPOLECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKxke
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHne CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUs, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxanue QyHKIMOHANbHO-TpadUUECKON JIMHUU HALEJICHO Ha MOJyuYeHUe
OOyYarOMIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTMCAHUS M UCCIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obumiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIHUXCA
YMEHHSI UCIIOJIb30BaTh PA3JINUHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IuUIaHy B 7-9 Kkjaccax u3ydaercss Yy4eOHbIA Kypce
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Uucma © BBIUKACICHUSN», «ANTEOpanyecKUe BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kimacce — 102 ygaca (3 ygaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. lloHATne palMOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00NbpIIMX yuces. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuia NpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncinoBble IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'padudeckoe pernieHue JIMHEHWHBIX YpPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yucaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YUCIIA.

AaredpanvyecKue BbIPAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [E€JIEHHE alreOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peienue ypaBHEHNM, CBOIAIIMXCS K JUHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEepnpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[lonarue Qynkuun. OO6nacTh ONpEACTICHUS W MHOXXECTBO 3HAYCHUM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.



I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpaukoB QyHKUUHN, OTPAKAIOLIUX PEAJIBHBIE TPOLIECCHI.

@OyHKIMY, ONUCHIBAIOIIME MPSAMYH0 M OOpaTHYI0 MPOHOPLHOHATIbHBIE
saBucuMocTH, uxX rpabuxu. @yukimn Y = X2, y = X3, y = VX, y=|x|. I'paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE Ap0oOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. Peuienue ypaBHEHUM, CBOASAIIMXCS K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M 4ETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHUE ¢ AByMsl MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4 aIre0panyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.



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

YucsioBbIe MOCI€I0BATEILHOCTH U NIPOTPECCHH

[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 AKCIIOHEHUMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKEHUM BCEHM JKU3HU MJIs YCHEIIHOM NpodeccruoHalbHOU
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEUIIMMH HaBBIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a  KU3HU  (310pOBOE  IUTAaHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUU Ui PELIeHUs 3anad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMAIBHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HKCCIAEAOBAHME 1O  YCTAHOBIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPUTEPUAM, MPEIJIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh 1€b COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aLNIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaHIbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTABJIAThH IUIAH, AITOPUTM PEIICHUs 3a7adul (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca |
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHO0COOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUI JPOOHBIX BBIPAXKEHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHbIX YUCE.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsredOpanvyeckKue BbIpaKeHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOMHUTENs, TPYNIUPOBKU  CIAraeMblX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKa3aTENAMU IS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHbIN pPe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHHne (PyHKIIMU 110 3HAYEHHIO €€ apryMEHTAa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

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

Yucaa v BIYMCICHUA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCIOJB3YysSd MPH HEOOXOIWMOCTH KaJIbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEeHU C IeJbIM TOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUH pEIICHUS, €CIM HMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYEHMs), ONMPENCNITh 3Ha4eHHE (YHKIMH TIO 3HAUYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOICTBA YHCIOBOW
dbyukuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TMChbMEHHBIE TPHUEMBI, BBHIMOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3ajayd ajareOpauvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMM W3y4eHHBIX BHUIOB. [loKa3piBaTh CXeMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b y=kix,y=ax+bx +c,y=x3y=1X Yy = |x|, B 3aBucuMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U H300paxarb CXxeMaTH4YEeCKU rpaduKu KBaJApPaTUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccUd Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4jeHbl MOCJEI0BATEIbHOCTH TOYKAMHU Ha KOOPIAUHATHOM
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudpossIe) JdomuHupyomee
n/n NpOrpamMmel KonTtpoubnbie IIpakTnueckue P HaIlpaBJICHUE
Bcero oOpa3oBaTesibHbIE
padoThI padoThI BOCIIMTAHUSA
pecypchl
1 Yucna ¥ BeIYKCIICHUS. PaliioHaabHbIe o5 1 bu6mmoreka [IOK LlenHOCTH HAYYHOTO
qyucia https://m.eds00.ru/7f415b90 = mo3HaHUS
bubnuorexa [JOK [HenHOCTH Hay4HOTO
2 A 27 1
ITeOpAIIECKIe BEIpDKCHI https://m.edso0.ru/7f415b90  rrosmanws
bubnuoreka [IOK IlenHoCTH HAy4HOTO
3 VPaBHCHNS H HepanercTsa 20 L https://m.edso00.ru/7f415b90 mno3HaHUsA
bubnuorexa [JOK IleHHOCTH Hay4YHOTO
4 Koopuiarsi i rpadiicu. DyHKLiK 24 L https://m.eds00.ru/7f415b90 = mo3HaHUS
bubnunoreka [JOK LleHHOCTH HAYYHOTO
IT 1
> OBTOpeRe it 0bobmerie 0 https://m.edso00.ru/7f415b90 mo3HaHUS
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 102 5 0

I[TPOTPAMME
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne JdomuHupywomee
HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n Kourpoabnbie IIpakTuyeckue HanpasJjieHHe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI BOCIIMTAHUSA
pecypcsbl
UYucna 1 BEIYUCICHHUS. bubmunorexa LIOK IlenHOCTH Hay4HOTO
1 15
KBagpartHbie kopHU https://m.edsoo.ru/7f417af8  mo3HaHus
5 Uucna u Berunciienus. CTenexHs ¢ 7 bubnuoreka [IOK [HenHOCTH Hay4HOTO
[EJILIM ITIOKa3aTeIeEM https://m.edsoo.ru/7f417af8  nmo3Hanus
3 AnrebpanyecKkue BhIpaKCHUSI. 5 1 bubnuoreka [JOK LlenHoCTH HAYYHOTO
KBagpatHblii TpEXuieH https://m.edsoo.ru/7f417af8  mo3naHus
AnreOpanyecKkre BhIPaKCHHUS. bubnuorexa [JOK lenHocTs Hay4HOTO
4 15 1
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8  mo3nanus
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubnunoreka [JOK LleHHOCTH HAYYHOTO
KBanpaTtHsle ypaBHEHUS https://m.edsoo.ru/7f417af8 | mo3naHus
5 YpaBHEHUs U HEPABEHCTBA. 13 bubnuorexa [JOK IleHHOCTH HAy4HOTO
Cucrembl ypaBHEHU https://m.edsoo.ru/7f417af8  mo3naHuUs
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnuotexa [JOK LleHHOCTH HAYYHOTO
Hepasenctsa https://m.edsoo.ru/7f417af8  mo3naHus
bubnunoreka [JOK LleHHOCTH HAYYHOTO
) .
8 YHKUHH. OCHOBHEIC MOHATHA > https://m.edsoo.ru/7f417af8  mo3nanus
bubnnorexa [JOK IlenHOCTH HAYy4HOTO
9 o 4 9
yRKUH. THcI0BLIC PyHKLAH https://m.edsoo.ru/7f417af8  mo3nanus
bubnnoreka [JOK [{eHHOCTH Hay4HOTO
10 1II 6006 6 1
OBTOPEHHE 1 0bebINEne https://m.edsoo.ru/7f417af8  mo3HaHus
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPO'PAMME
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9 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
Jdomunupyromee
Ne HaumeHoBaHue pa3jiesioB U TeM IIpakTuyec (undposbie)
KouTtpoJabHbie HanpaBJieHUe
n/n NMPOrpamMmbl Bcero KHe o0pa3oBaTe/ibHbIE
padoThI BOCIIUTAHMSA
padoThbI pecypchl
1 Yucna v BBIYMCICHUS. 9 bubmorexa LIOK [leHHOCTB HAy4YHOTO
JleicTBUTEIBbHBIC YKCTIA https://m.eds00.ru/7f419d08  mo3HaHUs
YpaBHEHUS U HEPABEHCTBA. bu6mmoreka [IOK LlenHOoCTH HaY4YHOTO
2 . . 14 1
YpaBHEHUS C OJHOU [TIEPEMEHHOMN https://m.eds00.ru/7f419d08  mo3HaHUs
YpaBHEHUS 1 HEPABEHCTBA. bubnmnoreka [HOK LleHHOCTH HAYYHOTO
3 . 14 1
Cucremsbl ypaBHEHUI https://m.eds00.ru/7f419d08  mo3HaHus
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmnoreka HOK LlenHOCTH Hay4HOTO
HepasenctBa https://m.eds00.ru/7f419d08 | mo3HaHUS
bubnmnorexka [JOK [HenHOCTH Hay4HOTO
5 @ 16 1
YHKIIH https://m.eds00.ru/7f419d08  mo3HaHUSA
bubnmnoreka [JOK LleHHOCTH HAYYHOTO
6 U 15 1
MICTIOBBIC TOCHCAOBATEILHOCTH https://m.eds00.ru/7f419d08  mo3HaHUsS
7 [ToBTOpenue, 06001IEeHNE, 18 1 bubnmnoreka [JOK [leHHOCTH Hay4YHOTO
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f419d08 | mo3HaHUA
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

— AnreOpa: 7 xkjacc: y4eOHUK JJisg ydammxcs oOIeo0pa3oBaTeIbHBIX
yupexaennit/ A.I'. Mepsnsik, B.b. [Tononckuit, M.C. Skup. — M.: Benra-

['pad.

— Anrebpa: 8 kmacc: y4eOHHWK IS ydamuxcs oO0Ieo0pa3oBaTeIbHBIX
yupexnaenuit/ A.I'. Mepsnsk, B.b. [lononckuit, M.C. Skup. — M.: Benra-
I'pad.

— AnreOpa: 9 kjacc: y4eOHUK IJisg ydamuxcsi oOIeo0pa3oBaTelbHBIX
yupexaenuit/ A.I'. Mepansik, B.b. [Tononckuit, M.C. SAxup. — M.: Benra-
I'pad.

— Maremaruka. AnreOpa: 7-W kiacc: 0a30BBIM YpOBEHb: Y4eOHUK /
IO.H. Makapsiue, H.I'. Munatok, K.M. HemkoB. — M.: IIpocemienue,
2023

— Maremaruka. AunreOpa: 8-l knacc: 0a30BbId ypOBEHb: YYEOHHK /
IO.H. Makapsiue, H.I'. Munmtok, K.M1. Hemkos. — M.: IIpocemenue,
2023

— Maremarnka. AnreOpa: 9-ii kmacc: 0a30BBIM  YpOBEHb: Y4eOHUK /
IO.H. Makapsiue, H.I'. Munatok, K.M. HemkoB. — M.: IIpocemienue,
2023

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

— Aunre6pa: 7 kiacce: IUAAKTHUYECKUE MaTepUalibl: TOCOOUE ISl yHaIIuXcst
obmmeoOpa3oBarenbHbIX yupexkaeauit/ A.I'. Mepsnsak, B.b. TlomoHckuid,
E.M. Pabunosuu, M.C. Sxup. — M.: Benra-I'pad.

— Anrebpa: 8 kiacc: IUAaKTHUYECKHE MaTepHasbl: TOCOOUE JJIs YJaIuXCs
obmeoOpa3oBarenbHbIX yupexkaenuit/ A.I'. Mepsnsak, B.b. TlomoHckuid,
E.M. Pabunosuu, M.C. Sxup. — M.: Benra-I'pad.

— AnreOpa: 9 kiacc: TUAAKTHYECKUE MaTepHuasbl: TOCOOUE NI y4aIIuXcs
obmeoOpazoBarenbHbIX yupexaenuit/ A.I'. Mep3nsk, B.b. Tlononckuii,
E.M. Pabunosuu, M.C. Sxup. — M.: Benta-I'pad, 2020.

— JLII. TlomoBa. COOpHMK TpakTHYECKUX 3aaad mo maremaruke. / JLIL
ITonora. M.: BAKO.

— dapkoB A.B. Marematuueckue ojJuMnuaabl B mikoje. 5-11 kmaccel/
A.B.®apkoB, M.:Alipuc-mnipecc.



— EpmioBa A.IlL., I'omo6oponpko B.B. CamoctosiTenbHble U KOHTPOJIbHBIE
pabotel mo anrebpe u rTeomerpuu mus 7 kimacca/ A.ILEpmiosa,
B.B.I'ono6opoarsko, M.:Minekca.

— EpmioBa A.Il., I'omo6oponbko B.B. CamocrosiTeibHble U KOHTPOJIbHbBIE
paboTel 1o anrebpe u reometpuu i 8 kiacca/ A.ILEpimoga,
B.B.I'ono6opoarko, M.:Mnekca.

— EpmioBa A.Il., I'omo6oponsko B.B. CamocrosiTebHble U KOHTPOJIbHbBIE
pabotel mo anrebpe u rTeomerpuu s 9 kmacca/ A.ILEpmosa,
B.B.I'ono6opoarko, M.:Minekca.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
— https://resh.edu.ru/

- bubmoreka [IOK



https://resh.edu.ru/

