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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa30BaHMs: OHAa 00ECTIEYNBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXONKACHUA U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEIMPOBAHHUS B HAYYHOM
NO3HaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJaNTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWUCTBUSL M BBIBOJBI,
dopMynupoBath yTBepkAeHHs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAUUTENbHBIE — 00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbBHOCTH  OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» Ajii OCHOBHOIO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COZEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIpaXKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas H3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpYyTMMH €ro JHHUSAMH. B Xome wu3yueHuss y4deOHOro Kypca OOydaromuMmcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne auHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOWM JJif
JABHEUIIIETO M3YyYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
®U3HU. Pa3BuTHE MOHATHSA O YKCJIEe HAa ypPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMM, (HOPMHPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHus y4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOyudeHuss aireOpe BXOIAT TaKKe
JanbHeillee pa3BUTHE AJITOPUTMHUYECKOIO MBIIUIEHHS, HEOOXOJAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOydaromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B Henento), B 8 kinacce — 102 vaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaThe panMoOHAIBHOTO 4YHCA, 3allCh, CpPaBHEHHE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeNIEIeHUs, 3auch 00ybNX yncen. [IponenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. Cl0KeHUE, BIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxkenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWsI, MpaBUia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C ABYMs NEpEeMEHHbIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas Gpynkuus, e€ rpaduk. ['padux dpyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPAaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHANBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BIpaKCHUSAJITe0pandecKue BbIPaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHEeHUs U HEPABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢(opmyia KOpHEW KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPAaBHEHUN C JIBYMsI IEPEMEHHBIMH M CUCTEM
JVHENMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

OyHKIMnPYyHKUUH

[Tonstue Qynkmuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Urenune cBoicTB GyHKIuU 1o €€ rpaduxy. IIpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, ONMUCHIBAIOINNE TMPSMYI0 M OOpaTHYI MPOMOPIIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkumn Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucsa ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MIPSMOI.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXAlOUIET0 MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucel. [[puknaka u orieHKka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS ITIEPEMEHHBIMU. PellleHne cUCTeEM NBYX ypaBHEHUH,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOoM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMnPYyHKUUH

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 1apadoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

I'padukn byrxrmit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |X| , u ux
CBOWCTBA.



HucnoBble  mocliieoBaTeIbHOCTUYHCIOBBIE  MOCJEI0BATEILHOCTH |
Nnporpeccuu

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTH. 3aJlaHUE TIOCJIEI0BATEIIbBHOCTH
pPEKyppeHTHOH (popMyIoit u GopMyIoit N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB apru(METHUYECKOH M TIeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM KU3HM JJIsl YCHEITHOW MpOQecCHOHATbHON
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs UelIOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaT€MAaTHYECKOW KYyJbTypOW KaK CpeICTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  370pOBOro  oOpa3a KU3HM  (3I0pOBOE  IUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPYXaIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATEIBHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TNPEe0OPa30OBBIBATH  CYXKICHUS:
yYTBEpJIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JIeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHbBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpauBaTh aAPrYMEHTAILMIO, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHMS,
(GbopMyIMpOBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
CaMOCTOATENIHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIM
OKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIHMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a/1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

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

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh MOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAICICHHBIE HA TIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pElIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NIOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTEMaTHYECKHX
3ajady;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4yacTBOBaTh B TpPyHIoBbIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JPYTHUE), BBINOJHITH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PEIICHUs 33aJa4yd (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara pelueHusl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH MPHU pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OITUOOK, BRISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1EIIH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 Kjacce 0OydaroIIMHCA IOJIYYUT CIEIYIOIINE
IpeIMETHBIE PE3YJIbTAThI:

Yucia v BLIYHCIEHHUS

BeimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHCTBUS C pallMOHAIbHBIMU YHUCIAMH.

HaxoauTs 3HaueHMsI YMCIOBBIX BBIPAXKEHUH, MPUMEHSTHh pa3HOOOpa3HbIE
CHI0cOObI U MPUEMBI BBIUKCICHHSI 3HAYEHUI JPOOHBIX BBIPAXKEHUM, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K APYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIILHBIE YHCTIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLIEHKY pe3yJbTaTa BEIUMCICHUIA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMH.

[IpuMeHsATh  TpPU3HAKK  JCIUMOCTH, PpAa3JOXKEHUE HAa  MHOXHUTEIU
HATypaJbHbIX YUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHBIE 33/aud, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, TPONOPLHMOHAIBHOCTHIO BEIMYUH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsredOpanvyecKue BbIPAKEHUA

Hcnonp3oBath ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauth 3HaueHWss OYyKBEHHBIX BBIPQKCHUW TPHU 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAKEHHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCylIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraeMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MaTEMaTUKH, CMEKHBIX IPEMETOB, U3 PEAIBHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypalbHBIMU II0KA3aTEIsAMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbl IPU PEIICHUN JIMHEUHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHMS.

Pematp cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C ByMs IEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETAPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMiiCs TMOJTYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
Yucel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh eWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumeHsaTh mOHATHE apU(PMETHUYECKOrO KBAJPaTHOTO KOPHsS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIONB3YysA MPH HEOOXOIUMOCTH KaJbKYJSTODP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C TMOMOIIBIO JACCATUIHBIX
npoOeit u creneneid yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C MeJbIM TOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOWICHAMH U alreOpandecKuMu ApOOsiMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs pEUICHUST Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W palMOHAJILHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCAeOBaHUS YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YpPAaBHEHUW PEIICHUS, €CIIM HMMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHHS YpPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TIOJTyYEHHBIN pe3ybTar.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUIIOCTPAIIUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKITMOHAIBHBIC TOHSATUS W S3BIK (TCPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaUYeHHE (YHKIHUU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crtpoutsb rpaduku dIeMEeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = X3,y = ||, y = VX, ONHCHIBATb CBOWCTBA YHCIOBO}
dbyukiuu 1o e€ rpaduxy.

K xonmy oOyuenus B 9 Kjacce 0Oy4aroumuiics TMOMYYUT CIETYIONTHE
MPEIMETHBIC PE3YyJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPPAIlMOHATBHBIE YHCIIA.

BeITTONTHATE  apupMETHIECKUE JEUCTBUS C PalMOHAIBHBIMA YHCIIAMU,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU H  KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKHUAKY pPE3ybTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABISAETCSA JIMHEUHBIM.

PemaTte TeKCTOBBIE 3aauyd aiareOpamdyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKkux mpeacTaBlieHuil (yCTaHaBIUBaTh, UIMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABCHCTB HA YMCIOBOW MPSMOM, 3alMCHIBATH PEUICHHE C MOMOUIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 3a1a4.

DyHKUIMHA

Pacno3naBath (yHKIMM U3Y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

pacIoyio’KeHUe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB GyHKIME Buga: Y = KX, y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U HM300paXaTh CXEeMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHM 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyio QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peabHOM )XKU3HU, GU3UKH, TEOMETPHUHU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apu(pMeTHYeCKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 5 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHCCKHC BLPAKCHIA 21 2 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 ¥PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 2
OOPAMHATH! H rpaukit. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 0000uIeHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0
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8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
bubmuoreka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 2 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 2 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9 1
ynkuui. uciossie pyniunn https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 I1 600 6 1
OBTOPCHIE 1 ODODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubmuoreka [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 5 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
4 .H 1 2
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> Y 6 https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
q 1 2
6 HCTIOBBIE MOCIIEI0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 5 bu6nmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10 0



https://m.edsoo.ru/7f419d08
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Maremaruka. Anrebpa: 7-i kinacc: 6a30BbIi YPOBEHB: YU4EOHUK, 7 Kiacc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noxa pex.
TemsikoBckoro C.A., AkimoHepHoe o0mectBo «M3aatenbetBo «IIpocBemenne»

» Anre6pa, 9 kinacc/ Maxkapsiue FO.H., Munmiok H.I'., HemkoB K.W. u npyrue;
nof penakuuen TenskoBckoro C.A., AkinoHepHoe o0iiecTBo «M3aaTeascTBO
«IIpocsemienue»

» AnreOpa, 8 kinacc/ MakapsiueB FO.H., Munatok H.I'., HemikoB K.U. u npyrue;
nox peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01ectBo «M31aTenbcTBo
«IIpocsemenue»

METOMYECKOe Moco0ure Mo anredpe /uist yJamumxcs 9 kiacca no yueOHUKyY

"Anreopa" 10.H. Makapsiues

OI'D TumnoBbie BapuaHThI SK3aMEHAIIMOHHBIX 3aannil. Smenko MBan
BanepueBnu ... [lonroroska k OI'3-2024. 9-i1 kmacc. 40 TpeHUPOBOYHBIX

BAPUAHTOB

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA
Nzyuenue anredpsl B 7-9 kiaccax: nocobue ans yuureneit - Makapsiues 10.H.,
Munarok H.I'., CyBoposa C.b., lllneikosa H.C.

Anrebpa. Metonuueckue pekoMmenaamnuu. 7 kinacc. Munrok H. I'., [lnsikosa U.

C.



Anrebpa. Metonuueckue pekoMmeHaamnuu. 8 kinacc. Munrok H. I'., [llnsikosa U.
C.
Anrebpa. 9 kmacc. Metonuueckue pekomenaanuu - Munarok H.I'., [1lneikoBa

N.C.Munmox H.I'., neikosa 1U.C

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/7f417af8
https://vk.com/sto_ballnik
Yuu.py teacher@uchi.ru
POII noreply@ficto.ru
info@educont.ru
https://m.edsoo.ru/7f419d08

https://m.edsoo.ru/7f415b90






