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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIIeYMBAET U3YyUCHHUE APYTUX TUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHHsl MaTeMaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBaTh yTBepxkaAcHUA. OCBOECHUE Kypca alre0psl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydeHme  anrebpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JIEATENHPHOCTH OOYYaroIIMXCs, IOITOMY CaMOCTOSITEIhHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHuU: «Yucaa u BeIUUCICHUN», « ANreOpanyeckue BhIPAKCHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKIIaTh, UCIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOTO Maremaruueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENUIIEr0 U3y4eHUs MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Y OOYyYaIOLIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMU M UPPALMOHAIBHBIMU 4YHCIIaMH, (DOpMUpOBaAHUEM



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

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOy4arOLIUXCs
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJIAJCHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaTH4ecKOM MOJIEIn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKHU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 gaca B Hezelnto).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmeTHdeckue JEUCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE ApoOU U IpoOM B BHUJE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsiredOpanyecKue BbIPpaKeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWiIa NPeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIEHHOIO YMHOYKEHMS: KBajpaT
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMHU. PelieHne CUCTEM YpaBHEHUU
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padbmyeckoe pernieHue ITUHEHHBIX YPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEOOPa30BAHUIO YUCIOBBIX BhIpAKEHUN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagparHeiii  TpEXWieH, pa3JIOKEHHE KBAJPaTHOIO TPEXWIEHA Ha
MHOKUTEH.

Anre6pandeckast J1podb. OCHOBHOE CBOWCTBO ajreOpanveckor Apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOISIIMXCS K JUMHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVHEMHBIX YPAaBHEHUW C JAByMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIaCTh ONpeAeIeHus] W MHOXKECTBO 3HAYEHUH
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. UYrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PelnieHne ypaBHEHHN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHUEe ¢ AByMSI NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 aaredpanyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEpPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

Ipadbuxu gyrxmumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoi u GopMyIioit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (300pOBOE  IUTAHHE,
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 MAaTEMaTUUYECKUX 3HAHUW Ui pelIeHus 3ajad
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K U3MEHAIMMCH YCJIOBHAM COLMAJIBHOM U NMPHUPOAHOH
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 ¥ KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

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

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJHPOBaTh U  MNPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pernieHus y4yeOHOW 3aauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIAEAOBAHME 1O  yCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

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

OIICHMBATh HAAEKHOCTh WH(MOpPMAIUU TIO KPHUTEPHUSIM, TMPEIIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh 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, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (hopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pachpeneisiTh BUIbI padoOT, JAOrOBapUBaThHCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPIAMHUPOBATH CBOU JICHCTBUS C APYTUMHU WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM pPELICHUs 33Ja4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —Tpolecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LENIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJIEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIBHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

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

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpaKeHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJACHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIEero MHOXHTENS, TPYNIUPOBKH  CJIATa€MbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

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

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

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

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAUHATHOW MPSAMO.

[IpumensaTe moHATHE apudMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWThH
KBaJIpAaTHBIE KOPHH, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcronp30BaTh 3amucu OOJBIIUX M MAJBIX YHCEN C TIOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINOMHATH TOXAECTBEHHBIC MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAKECHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPaAaBEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpadUUeCKUX MpeACTaBIeHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIN pe3ynbTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3Ha4YeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoInonHATh  apupMeTHYECKUe JEeUCTBUS C palMOHAIBHBIMU YHWCIIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



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

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

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

Pemate cucrtemsbl IByX JMHEWHBIX YPaBHEHUN C JBYMSI NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECIOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
PEIICHUE HEPABECHCTB HA YHUCIOBOW NPSIMOM, 3aMMCBIBATH PEUICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a4a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKON MPOrpecCuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeruncieHus. ParmonanbsHbIe o5 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 3 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 0



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

8 KVIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 9 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 1 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7 0



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

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ha3zeanue pazoena
(memul)
OcHoenoe cooeprcanue Ocnoenble 6u0bl OeaAmenbHOCmU 00yUaruuxcs
Kypca (uucno
uacoe)
Yucaa /| [TonsiTe palnUOHAIBHOTO YHCIIA. CucremaTu3upoBaTh M 000ramaTrb 3HaHUSI 00 OOBIKHOBEHHBIX U
BbIYMCJICHUS. Apudmernueckue JIEUCTBUSA C | IeCATUYHBIX IPOOIX.
PanuonanbHble palrOHAIBHBIMU YHCIAMHU. CpaBHHUBAaTL M YHNOPSIAOUMBATHL JpoOM, TpeoOpa3zoBbiBas Mpu
ymucaa CpaBHenue, YIIOPSIIOYMBAHKUE | HEOOXOAUMOCTH JCCITHYHBIC JPOOU B OOBIKHOBCHHBIC, OOBIKHOBCHHBIC B
(25 9) paloHaIbHBIX YUCEIL. JIECSITUYHBIE, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO IPOOb.
CrerieHb c HaTypaJIbHbIM [IpuMeHsiTH pa3HoOOpa3Hble CNMOCOOBI W TPUEMBI BbIYMCJICHUS
MOKa3aTeseM. 3HAYeHUil JAPOOHBIX BbIPpaKeHMil, COAEpPKAIMX OOBIKHOBEHHBIE H
Pemenne OCHOBHBIX 3aad Ha | JECATHYHBIC IPOOM: 3aMEHSATh TP HEOOXOJUMOCTH ACCATUYHYIO APOOb
Opobu,  TPOIEHTHl W3  PeaJbHOU | OOBIKHOBEHHON M OOBIKHOBEHHYIO NECATHYHOM, MPUBOIUTH BBIPAKEHHUE K

MIPaKTUKH.
[Ipu3Haky 1eIMMOCTH, pa3lIoKEHUs
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIL.
Peanbubie 3aBucumoctu. [Ipsmasa u
oOpaTHasi TPOMOPIIMOHATBHOCTH.

¢dopme, Hanbomnee ynoOHOW AJIsi BBIYMCICHUHN, MTPeoOpa3oBhIBaTh APOOHBIC
BBIPQ)KEHUS Ha YMHOXEHHE U JIeJIeHUE JIeCATUYHBIX Apo0eil K IelCTBUsAM ¢
LEIBIMU YHCTaMH.

IlpuBoanTs 4HCIOBbIe W OyKBEGHHBbIE IIPUMEpPbI CTEIEHU C
HaTypaJIbHBIM IIOKa3aTesieM, OOBSICHSISI 3HAU€HUS OCHOBAHHUS CTENEHU H
MOKa3aTesi CTENeHH, HaXOAUTh 3HA4YCeHUs cTereHeil Buaa a" (& — mroboe
paloHaIbHOE YHCII0, N — HATYPAJIbHOE YHCIIO).

Ilonumarp cMbica 3amucu OONBIIMX YHMCET C TOMOLIBIO JIECATHYHBIX
npobeii u crenenei yncna 10, pUMEHATh X B PEaJbHBIX CUTYaIUX.

IlpumeHsiTH TNpPU3HAKK JE€IMMOCTH, PAa3JIOKEHHS Ha MHOXUTEIU
HaTypaJIbHBIX YHUCEIL.

Pemathp 3agaum Ha 4acTH, IPOLEHTHI, NPOMOPLMH, HA HAXOXKJIECHUE
npobu (TPOIEHTa) OT BEIWYHMHBI U BEIMYUHBI MO €€ ApoOu (MPOLEHTY),
IpoOu (TIpoLeHTa), KOTOPBIN COCTABISAET O/IHA BEJIMYMHA OT JAPYTOi.

[IpuBoauTh, pa3zduparb, OUEHMBATH pA3JIUYHbIE PEIIECHUS, 3aIUCH
pELIEHNI TEKCTOBBIX 3a4a4.

PacnozHaBatb M OOBSICHSITD,

ONHUpPAsiCh Ha OMNpEeNEeIeHHs], TPSMO




Ha3zeanue pazoena

(memul)
Ocnoenoe cooepicanue OcHogHble 6U0bL 0eamenbHOCImU 00yYaouUXCcA
Kypca (uucno
uacoe)
MPOIOPLIMOHAIIbHBIE U OOPaTHO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMH; NPUBOAUTHL NPHUMEPBI JTUX 3aBUCHMOCTEH M3 PEAIBHOIO
MHpa, U3 IPYTUX y4EOHBIX MMPEIMETOB.
Pemiath NpakTHUKO-OPUEHTUPOBAHHBIC 33aJaud Ha JpoOU, MPOIECHTHI,
MPSAMYIO U 00paTHYIO MPONOPIHOHAIBHOCTH, TPOIIOPLIUH.
Auaredpanuyeckue bykBeHHbIE BBIPAKCHUS. OBnagers  anreOpanyeckoil  TEPMHUHOJIOTMEH U CHMBOJIMKOM,
BbIPAKECHUS [lepemennbie. JlomycTuMble 3HAYEHHUs | MPUMEHSTH €€ B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepHuaia.
(27 v) nepeMeHHbIX. DopMyIIbI. HaxoauTth 3Ha4eHUs OYKBCHHBIX BBIPAKECHUH MPU 3aTaHHBIX 3HAYCHUSIX
[Tpeobpa3zoBanue OYKBEHHBIX | OYKB; BBIIIOJIHSATH BBIUMCICHUS 110 (OpMYIIaMm.
BBIPQKEHUI, pacKpbpITUE CKOOOK H BbimosHATL 1peoOpa3oBaHMs LIEJIOTO0 BBIPAXKEHHUS B MHOTOWIEH
MIPUBE/ICHNE MOIOOHBIX CIaraeMbIX. MIPUBEACHUEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.
CBolicTBa cTENEHU C HaTypaJbHbIM BBINOTHATL YMHOXEHME OJHOWICHA Ha MHOIOYIEH M MHOTOWIECHA Ha
MOKa3aTeJeM. MHOTOYJICH, IPUMEHSAITh (POpMYJIbl KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.
MHOrouneHsl. CnoxeHue, OcyuiecTBaAATh pPa30KEHUE MHOIOWICHOB HA MHOXKHTEIU IIYyTEM
BBIUUTAHUE, YMHOXXEHHE MHOTOYJICHOB. | BRIHECEHUSI 3a CKOOKHM OOIIEro MHOXUTENs, TPUMEHEHUs (HOPMYIIbI
@opMysbl COKpAIIEHHOTO YMHOXKEHHUS. | pa3HOCTH KBaJpaToOB, (POPMYI COKPAILIEHHOTO YMHOKEHUS.
Pasznoxenue MHOT'OYJICHOB Ha IIpumensiTh mpeoOpa3oBaHWE MHOTOWICHOB ISl PEIIEHUS Pa3TUYHBIX
MHOXUTEIN 3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMaTHKH.
YpaBHeHnus VYpaBHeHue, npaBuia Pemiate JMHEHHOE YypaBHEHME C OJHOW NIEPEMEHHOW, IPHUMeEHSAA
U HEPABEHCTBA npeoOpa3oBaHus ypaBHEHUS, | MPaBHJa TIEpexo/ia OT UCXOJAHOTO YPaBHEHHUS K PaBHOCUIILHOMY eMy Ooiee

(20 v)

PAaBHOCUIIBHOCTh YPaBHEHMIA.

JIuneliHOe ypaBHEHHE C OJIHOU
MEPEMEHHOM,  pEIICHHE  JIMHEWHBIX
ypaBHeHUH. PeleHne 3a1a4 ¢ IOMOIIBIO
YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JAByMs
nepeMeHHbIMH U ero rpaguk. Cucrema
JBYX JIMHEUHBIX YPaBHEHUU C JABYMs
IIEPEMEHHBIMHU. Pemenne CUCTEM

npocroro Buja. IIpoBepsiThb, SBIAETCA JIM KOHKPETHOE YHCIIO KOpPHEM
YpaBHEHUS.

IMop6upars nmpuMepsl nap 4uces, SBISIOUIMXCS PELICHUEM JUHEHHOro
YPaBHEHUS C ABYMs IIEPEMEHHBIMHU.

CTpouTh B KOOPIUHATHON IJIOCKOCTH TpaduK JTUHEHHOro ypaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU; TOJb3YyACh TIpauKkoM, NPUBOAUTH HNPHUMeEPHI
penieHusl ypaBHEHHS.

Haxoaurte pelieHHe CUCTEMBI ABYX JIMHEHMHBIX YPaBHEHHU C JBYMs
IIEPEMEHHBIMU.




Ha3zeanue pazoena
(memul)
Kypca (uucno
uacoe)

Ocnoenoe cooepicanue

OcHogHble 6U0bL 0eamenbHOCImU 00yYaouUXCcA

YpaBHEHHI CIIOCOOOM ITOJCTAHOBKH H
CIIOCOOOM CIIOKEHUS

CoctaBasiTb W pelIaTb ypaBHEHHE WM CHUCTEMY YpaBHEHUH IO
YCIJIOBHIO 33/1a4d, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJla4l
MIOJIy4YEHHBIH pe3ysbTar

Koopaunarts! u
rpaguxu.
Dyukuun (24 4)

Koopaunara ToukM Ha TpsSMOM.
Uucnosble mnpomexyTku. PaccrosHue
MEXIYy JIBYMs TOYKaMH KOOPIMHATHOM
IIPSIMOM.

[TpstmoyronbHast cuctema
KOOpJIWHAT HA IUIOCKOCTH. [Ipumepsl
rpadukoB,  3aJaHHBIX  (opmynamu.
Urenue rpaduKoB peabHBIX
3aBUCUMOCTEH.

[Tonsitue byHKIHN. I'padux
GbyHKIUH. CaoiicTBa GbyHKIHi.
Jluneitnas ~ ¢yukuusa.  Iloctpoenue

rpaduka auHenHON ¢yHkimu. ['padpux

byHKIMN Y = |X| .

HN300paxkar, Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME
3aJlaHHBIM KOOpAMHATaM, Jy4YHM, OTPE3KH, MHTEpBajbl; 3allMChIBaTh UX Ha
aJreOpanyeckoM si3bIKe.

OrMeyaTh B KOOPAMHATHON IJIOCKOCTHM TOYKM IO 3aJaHHBIM
KOOpAMHATaM; CTPOUTh TIpa(UKH HECIOXKHBIX 3aBUCUMOCTEH, 3alaHHbBIX
(dbopmyIaMu, B TOM YHUCIIE C TOMOIIBIO U(PPOBBIX TA00PATOPHIA.

IIpumensTs, U3y4yaThb NpeuMyIIecTBa, HHTEpPHpPeTHPOBATH
rpadpudeckuii  cnoco® TPEACTaBICHWS H  aHajiW3a Pa3sHOOOpa3HOU
KHU3HEHHOH HH(pOpMaLHH.

OcBauBaTh  INOHATHE
TEPMHUHOJIOTHUEM.

Pacno3naBaTrh nuHEHHYI0O QYHKIHIO Yy =Kkx+b, oOnuchiBaTh €&

CBOICTBA B 3aBUCHMOCTH OT 3HaueHHi ko3 uunenTos K u b.

OBJIaJICBaTh  (YHKIIMOHAJIbHOU

byHKIUY,

Crponts rpadgukm TuHeHHOW QyHKIMU, QYHKIUN Y = |X| .

Hcnoan3oBare nu@ppoBbie pecypebl sl MOCTPOEHUS TpaHUKOB
GyHKIMHA W u3ydyeHUss ux CcBOMCTB. IIpuBOIUTH mHpHUMeEpHl JHMHEWHBIX
3aBUCUMOCTEN B PEAJIBHBIX IIPOLIECCAX U SIBICHUAX

IloBTOpEHUE M
0000menue (6 1)

IToBTOpEHNHE OCHOBHBIX MOHITUU U
METOAOB Kypca 7 Kiacca, o0oOmieHue
3HaHUHN

BbiOuparh, NpHUMEHSITH OLEHMBATH CIOCOOBLI CpPAaBHEHUS YHCEN,
BBIUUCIICHUH, TpeoOpa30BaHuil BbIpaXKEHUH, peIlIeHHs] YpaBHECHHH.

OcyuiecTBASATH  CAMOKOHTPOJIb  BBINOJHAEMBIX  JIEUCTBUM WU
CaMONPOBEPKY pe3yJIbTaTa BEIYUCICHHUH, TpeoOpa30BaHuii, MOCTPOCHUH.

Pemate 3agauM U3 peasbHOM KU3HU, NMPUMEHATHL MaTeMaTH4YeCKHe
3HAHMA JUI pELICHUS 3a]1a4 U3 JPYTUX IIPEIMETOB.

Pemiate TeKcTOBBIC 33424, CPABHHUBATh,
peuieHus 3a1a4u

BbIOMPATH CIOCOOBI




8 KVIACC

Ha3zeanue pazoena
(memul)
Kypca (uucio uacos)

Ocnosnoe cooeprcanue

Ocnoenble 6u0bl OeaAmenbHOCmu 00yUaruuxcs

Yucaa u
BBLIUHMCJICHHUA.
KBaaparnbie kopHH
(15 v)

KBanpartusiit kopens u3 uucina. [lonstue 06
UppalMOHAIBLHOM  yucie.  JlecATHuHbIE
OpUONMKEHUST HMPPALUOHAIBHBIX — YHCEll.
JIeCTBUTENBHBIE  YHUCIIA. CpaBHeHMe
NEHUCTBUTENBHBIX YUCENl. ApUPMETHUECKUI
KBaJIpaTHBIN KOPEHb.

2 _ .

VpaBuenue Buma X 4. CpoiicTBa
apu(METUYECKNX  KBAJAPATHBIX  KOPHEH.
[IpeoOpa3oBaHue YHCIOBBIX BBIPAKCHHM,

COACPIKAIUX KBAAPAaTHBIC KOPHHU

®opMyJIMpOBaTh OMNpeJe/ieHHe KBAJApaTHOTO KOpPHSA W3 4HCIA,
apu(METHUYECKOr0 KBaJpaTHOI'O KOPHSI.

IIpumeHsTH Onepaluio U3BJIECUEHNUS KBaJpaTHOIO KOPHS U3 YMcIa,
HCIOJIb3Ysl IPU HEOOXOIUMOCTH KAJbKYJIATOP.

OuneHuBaTh KBaJpaTHbIE KOPHU LEJIBIMU YUCIAMU U JIE€CATUYHBIMU

JIPOOSIMH.

CpaBHUBATH U YHOPS/I04YNBATH parroHaTbHBIE 51
UpPpAlMOHATILHBIC YHCJIa, 3allMCaHHbIE C IOMOIIBI0 KBaJPaTHBIX
KOpHEH.

2 _
HccaenoBary  ypaBHeHue X =4 HAXOUUTh TOYHBIE U

npubimxEHHBIE KOopHU 1ipH a > 0.

HccnenoBath cBOMCTBA KBaJpaTHBIX KOPHEW, IPOBOJS YUCIIOBBIC
AKCIIEPUMEHTBHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA (KOMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUYECKUX KBAJPAaTHBIX KOPHEH;
MPUMEHSITh UX JUJIs peoOpa30BaHUsl BhIPa)KEHUH.

BbinoyHATL  npeoOpa3oBaHMsA  BBIPAXKCHUM,  COAEPIKAIUX
KBaJpaTHbIE KOPHHU. BBIpakaTb NEpEMEHHBIE U3 T€OMETPUYECKUX H
¢buznueckux Gopmyi.

BbrunciasiTh 3Ha4YeHHs] BBIPAKEHUH, COAEpXKalllUX KBaJpaTHbIE
KOpPHU, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.

Hcnonb3oBare B XOA€  pEIIEHUA  3a1a4  DJICMCHTApPHBIC
NPECTaBICHUS, CBSI3aHHbIE C TPUOIMKEHHBIMU 3HAUEHUSIMH BEJTMYHUH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMAaTHKH.

Yucaa u
BBIYUCJICHUSA.
CreneHnnb
C IIeJbIM
moKa3arTejieM

CreneHs ¢ 1eJIBIM ITOKa3aTeaeM.
CrangapTHas 3alych YHUCIIa.

Pa3smepbl 00BEKTOB OKpYKAIOMIEro MHUpa
(OT IIeMEHTAPHBIX YACTHIL 10 KOCMUYECKHUX
O00BEKTOB), JUIMTENHHOCTH TMPOIIECCOB B

@opMyJIMPOBATH OMpeaeIeHHe CTEIIEHH C IIeTbIM MTOKa3aTeIeM.

Hpe}ICTaBJIHTI) 3alucChb 6OJ'II)HH/IX U MaJIbIX 4YHCCI B CTaH)IapTHOM
BHIIE.

CpaBHl/lBaTb Yuciia U1 BCJIIMYMHBI, 3allMCaAHHBIE C HUCIIOJIB30BAHUEM
crenenn 10.




Ha3zeanue pazoena
(memul)
Kypca (uucio uacos)

Ocnosnoe cooeprcanue

Ocnoenble 6u0bl OeaAmenbHOCmU 00YUaruWUXCca

(79)

OKPYKaIOLIeM MHpE.
CBoiicTBa CTEIIEHU C IEJIBIM MTOKa3aTeIeM

Hcnoan3oBarh
BBIPDAKEHHSI Pa3MEPOB
OKpPY’KaIOIIEM MUDE.

®opMyIMPOBaATh, 3aNUCHIBATL B CHMBOJIM4YecKkoil d¢opme u
WITIOCTPUPOBATL NPUMEPAMHM  CBOMCTBA CTENEHU C  LEJIBIM
MTOKa3aTeNeM.

IIpumeHATH cBOMCTBA CTENEHU JUIsl IPEOOPa30BaHUS BbIPAKEHHUI,
COJZIEpXKAIINX CTEIEHH C LEIbIM I10Ka3aTeJIeM.

BbInoHATHL AelicTBUS C YUCIIAMHU, 3allICAHHBIMU B CTaHIapTHOM
BHjie (YMHOXCHUE, JICJICHNE, BO3BEICHUE B CTEIICHb)

3allUCb YMUCC]I B CTAaHAApTHOM BHAC UIA
O6’B€KTOB, JJIUTEIIBHOCTH IIPOLECCOB B

Auaredpanuyeckue KBagparuelii  Tpéxunen.  Pasnoxxenue PacnosnaBarnb KBaJPaTHBIN TPEXWIEH, yYCTaHaBJIMBATh
BBIPAKEHUSI. KBaJIpaTHOI'O TPEXWIECHA HA MHOXKUTEIN BO3MO>KHOCTb €T0 Pa3JI0KEHUS HA MHOXKHUTEIU.
KBaaparusrii PackiaabiBaTh Ha MHOXKHTEIHM KBAJAPAaTHBIA TPEXWIEH C
TPEX4iIeH HEOTPULATEIIbHBIM JUCKPUMUHAHTOM
(C))
Auredpanvyeckue Anrebpanueckast  J1pobb.  [lomycTtumbie 3anuchpIBaTh anredpandecKkue BhIPAXKEHUS.
BBbIPaKeHM . 3HAUEHUS [EpPEeMEHHBIX, BXOJAAIIUX B Haxoautp 06nacte onpeaeneHus palioOHAIbHOTO BhIPAKEHUS.
Auredpanyeckast anreOpandyeckre BblpakeHUs. (OCHOBHOE BbINOJHATL 4YKCIOBBIE IOACTAHOBKM W BBIMMCIAATH 3HAYCHHE
ApooL CBOMCTBO anredpanyeckou JIpoOu. | 1polu, B TOM YHCIIE C TOMOUIBIO KAJIBKYJIATOPA.
(1549) Cokparienue apo6eii. @®opmMyIHMpoOBaTHL OCHOBHOE CBOMCTBO anredpamveckoil npodu u
CnoxeHue, BBIYMTAaHME, YMHOXEHHE U | HPUMEHSITh €ro JUIs npeoOpa3oBaHus 1po0eit.
JieJIeHNE anreOpanyeckux npo0eit. BbInoaHATH aeiicTBUA ¢ anreOpanyeckuMu ApoOsmu. [IpumeHsaTh
ITpeoOpa3oBanue BBIpAXXEHUH, | IpeoOpa3oBaHus BEIPAXKEHUH [Tl pEIIeHUs 3a1a4.
coJiepKalux anredpandeckue Apoou Beipaxatb NepeMeHHbIe u3 bopmyn (pusmueckux,
reOMEeTPUYECKUX, ONUCHIBAIONIUX ObITOBBIE CUTYaIIUN)
YpaBHeHus KBanpaTtHoe YpaBHEHHUE. Henonnoe Pacno3HaBaTh KBaJpaTHbIE YPaBHEHUS.
U HepaBeHCTBA. KBaJ[paTHOe ypaBHeHHE. DopMyna KOpHEH 3anuceiBaTh (pOpPMYJIy KOPHEH KBAJpaTHOTO YPaBHEHMS; pellaTh
KBagpartnbie KBaJlpaTHOTrO ypaBHeHus. Teopema Buera. | KBagpaTHble ypaBHEHHs — IIOJHBIE U HETIOJIHBIE.
YPaBHEHUA Pemenne ypaBHeHMH, CBOOAIIMXCA K IIpoBoauTh nMpocreime uccjie10BaHUs KBaJIPATHBIX YPABHEHUN.
(1549) KBaJIpaTHBIM. [Ipocreiimue IpoOHO- Pemats ypaBHeHHMsl, CBOASIIMECS K KBaIPAaTHBIM, C ITIOMOIIBIO

palliOHAJIbHBIC YPAaBHCHU.

npeoOpa3oBaHMI 1 3aMEHOIN IEPEMEHHOM.




Ha3zeanue pazoena
(memul)
Kypca (uucio uacos)

Ocnosnoe cooeprcanue

Ocnoenble 6u0bl OeaAmenbHOCmU 00YUaruWUXCca

Pemrenue TEKCTOBBIX 3a7ady C IMOMOIIbIO
KBaJIpaTHBIX YPaBHEHUI

Habnrogate m  aHAJIM3MPOBATB CBSI3b MEXJY KOPHSAMU H
Koa(duIIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.

®opmympoBaTh TeopeMy Buera, a Takke OOpaTHYI Teopemy,
IIPUMEHSATH 3TU TEOPEMBI JJI PEUICHUS 3a]1a4.

Pemats TekcTOBBIe 3aJauyM  anreOpayecKUM  CIIOCOOOM:
MEPEeXOIUTh OT CIIOBECHOW (OPMYIHPOBKHU YCIOBUSA 33Jayd K
anreOpanveckodl MOJENIM MYTEM COCTABJICHHS YypaBHEHMS; pellaTh
COCTaBJICHHOE YPaBHEHUE; NHTEPIIPETUPOBATH PE3YibTaT.

3HAKOMMTBCS € MCTOPHEH Pa3BUTHSI aNreOpsbl.

YpaBHeHus JIuneiinoe YpaBHEHHUE c IBYMs PacnoznaBaTth nuHENHBIE YPABHEHUS C IBYMS IIEPEMEHHBIMH.
U HEPaBEHCTBA. NEPEMEHHBIMH, €ro TpauK, MTpPUMEPHI Ctponth rpaduKy TMHEHHBIX YpPaBHEHHIA, B TOM YUCIIC HCIOJIb3YS
Cucrembl pELIEHNs] ypaBHEHUH B LIEJIBIX YHCIIAX. IH(ppPOBbIE pecypcehl.
YPaBHeHMit Pemrenne  cucrem  ABYyX — JIMHEHHBIX Pazimuare napajuiesibHble M IMEPECEKaroIuecs NpsMbIE II0 HX
(13 v) YPaBHEHUH ¢ [JOByMs  IIEPEMEHHBIMH. | yPABHCHUSM.
[IpuMepsl pemieHuss CHCTEM HEJIMHEMHBIX Pemiate cucremMsl JAByX JIMHEHMHBIX YpPaBHEHUMM C  JByMs
YPaBHEHHUH C IByMs IEPEMEHHBIMH. MIEPEMEHHBIMU T10ICTAHOBKOU U CIIOKEHHUEM.
I'paduueckas uHTEpHIpeTalls YPAaBHEHUS C Pemiates npocreiimme CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHEHUH HE
IBYMsI IEPEMEHHBIMU M CUCTEM YPABHEHMM | SBISIETCS JTMHEHHBIM.
C IByMS IEPEMEHHBIMH. IIpuBoauTh rpaguyecKy0 MHTEPNPETALUIO PEIICHUS YPABHEHUS
Pemenne TEKCTOBBIX 3aJad C IOMOIIBIO | C IBYMS IIEPEMEHHBIMU U CUCTEM YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.
CHCTEM ypaBHEHUH Pemath TekcToBble 3a1a4M anreOpanuyeckuM CIIOCOOOM.
YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTH CBOIICTBA YHCIIOBBIX HEPABEHCTB,
U HEPaBEHCTBA. HepaBeHcTBO ¢ OOHOM  NEPEMEHHOW. | WULIIOCTPUPOBAaTh HMX HA KOOPAWMHATHOM IIPSMON, [AOKa3bIBaTh
HepaBencrBa (12 u) | JIunelinbie HEpaBeHCTBA  C OJIHOH | anrebpanveck.
nepeMeHHoil u ux pemenue. Cucremsl IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a/1a4.
JIMHEUHBIX HEPABEHCTB c OJIHOU Pemiare  nuHEHHBIE HEpPaBEHCTBA C  OJHOM  IIEPEMEHHOW,
IIEPEMEHHOM U UX pELICHUE. n300paxkaTh pelIeHre HEPaBEHCTBA Ha YMCIOBOM MPSIMOH.
N3o0pakenue peuieHus JIMHEHHOT O Pemats cucteMbl JMHEHHBIX HEPABEHCTB, M300paXkaTh pEIICHUE

HEPAaBEHCTBA M MX CHCTEM Ha YHUCIIOBOU
IpsIMOI

CHCTEMBI HEPABEHCTB HA YMCIIOBOW ITPSIMOM.




Ha3zeanue pazoena

(memul) Ocnosnoe cooeprcanue Ocnoenble 6u0bl OeaAmenbHOCmU 00YUaruWUXCca
Kypca (uucio uacos)
DYHKIHNH. [Tonstue GbyHKIUY. Obnactb Hcnoab3oBaTh PyHKIIHMOHAIBHYI TEPMUHOJIOTHIO M CHUMBOJIHMKY.
OcHOBHBIE OmpeieNieHus] U MHOXECTBO 3HAuYeHUM BoiunciasaTs, 3Hauenuss (yHKUuN, 3agaHHBIX (dopMynaMu(npu
MOHATHS ¢bysakuu. CriocoOb! 3aaanust GyHKIUH. HEOOXOIMMOCTH HCIIOJIB30BATh KAIBKYJISATOP); COCTABIATH TAOIHIIbI
Sy I'paduk ¢pynkuuu. CsoiicTBa GpyHKUIMHU, UX | 3HAYEHUH QYHKUIUU.
oToOpaxeHue Ha rpaduke CTtpouthb 1o Toukam rpagpuku QyHKIUH.
OnuceiBaTh cBoOiicTBAa (YHKIMKM Ha OCHOBE €€ rpauuecKkoro
MIPE/ICTABJICHHUS.
Hcnonb3oBaTh GyHKIIMOHAIBHYI0 TEPMUHOJIOTHIO H CUMBOJIMKY.
HccnenoBarh mnpuMepbl TpadUKOB, OTPAKAIIAX pealbHBIC
MIPOLIECCHI U SIBJICHHUSI.
IlpuBoaMTL mNpPHMEPBI TMPOIECCOB M SBICHUH C 3aJlaHHBIMU
CBOMCTBaMH.
Hcnoab30BaTh KOMIBIOTEPHBbIE NMPOrPaMMbl JUIsl TTOCTPOCHUS
rpadukoB pyHKUIMN U N3y4EHUS] UX CBONCTB
DyHKIHH. Urenue u noctpoeHne rpadukoB (HyHKIHA. Haxoauth ¢ nomoumpio rpaguka QyHKIUHM 3HAYCHHE OJHON M3
YucsoBbie [Tpumepsr rpadukoB GbyHKIMH, | paccMaTpUBAaeMbIX BETUYHH 10 3HAYEHUIO TPYTOH.
pyHKUIHT OTPaXKAIOIIUX PEeAIbHBIE TTPOLIECCHI. B HecnoxHBIX chydasx BbIpaxkaTh (POPMYJI0H 3aBHCUMOCTH
9 v) OyHKIMM, OMHUCHIBAIOIIUNE TPAMYI0 U | MEXKIY BeJIHUYUHAMHU.
oOpaTHyI0 MPOTIOPITMOHAIbHBIE OnucpiBaTh  XapakTep U3MEHEHUS  OJHOM  BEJIMYMHBI B
3aBHCHUMOCTH, UX rpaduku. ['unepbona. 3aBUCUMOCTH OT U3MEHEHUS JPYTrOu.
y= 2 Pacno3naBaTth BUIbI H3y4aeMbIX (YHKIIHH.
Ipadux  Pynkunu . DyHKIHH Iloka3pIBaTh cXeMATHYECKH TIOJOXXEHHE Ha KOOPAUHATHOM
y=x*  y=x  y=ix =} I R
' ' . ' |mmockoctn rpadmkoB dyHkmmii Buma: Y- X, V=X O VENX
rpaguyeckoe penieHue ypaBHEHUH U

CUCTEM YpaBHEHUI

=l
Hcnoab3oBarh (PYHKIUHMOHAJIBHO-TPA(HUUYECKHE TPEICTABJICHUSA
JUISL pELLICHUs U UCCIIEOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM.
IIpumenste uudposBbie pecypebl 8 NOCTPOEHUS TIpaduKoB
byHKIMH

IloBTOpEHUE M
00001meHue (6 4)

[ToBTOpEHHE  OCHOBHBIX  MOHSATHH U
METOJO0B KypcoB 7 u 8 Ki1accoB, 0000111eHne

Bbi0upaTh, NPUMEHATH, OLIEHMBATH CNOCO0bI CPABHEHUS YHCEN,
BBIYUCIICHUH, IpeoOpa30BaHUI BbIpaXKEHUH, pelICHHs YpaBHEHUH.




Ha3zeanue pazoena
(memul)
Kypca (uucio uacos)

Ocnosnoe cooeprcanue

Ocnoenble 6u0bl OeaAmenbHOCmU 00YUaruWUXCca

3HAHUH

OcymecTBIATh CAMOKOHTPOJIb  BBIIOJHAEMBIX JEHCTBUH U
CaMOIIPOBEPKY pe3yiabpTara BBIYHCIICHH, npeoOpa3oBaHU,
IIOCTPOEHHUH.

Pemate  3amaum U3  peajbHOI JKM3HH, NPUMEHSATH
MAaTCMaTUYCCKHUEC 3HAHUA JIA PCIICHUSA 3a/1a4 U3 APYTrUX NpCIMETOB.

Pemath TekcTOBBIE 3aJa4M, CPaBHUBATh, BbIOMPATH CIOCOOLI
peleHns 3aaa4u




9 KVIACC

Has3zeanue pazoena
(memur)
Kypca (yucno uacog)

Ocnoenoe cooepiicanue

OcnoeHble 8UObL 0eamenbHOCmU 00yYaOuUXCcA

Yucaa n
BBIYHCJICHHUS.
JleficTBUTEILHBIE
17 (W ]

99

Parmmmonansabie qucia,
UppaluoOHaIbHbIE YKCIa, KOHEYHbIE U
OCCKOHEUHBIE  JICCATHYHBIC  JIPOOH.
MHOXEeCTBO AEMCTBUTEIBHBIX YHCEIT;
JIEHCTBUTEIIbHbBIC qucia KaK
OCCKOHEYHBbIE  JECATHYHBIE  JApOOu.
B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE
MEXJy MHOXECTBOM JICHCTBUTEIbHBIX
quCen u MHOXECTBOM  TOYEK
KOOPJMHATHON MPSAMON.

CpaBuenue JIEACTBUTEIIbHBIX
yucen, apupMeTuyecKkue IeHCTBUS C
JENCTBUTENbHBIMH YHCIIAMHU.

[TpubnmxEénnoe 3Ha4YCHHE
BEJIMYMHBI, TOYHOCTH MPUOITUKECHHUS.

Oxkpyrnenue uucen. Ilpukunka u
OIICHKA PEe3YJIbTaTOB BBIUMCICHUH

PasBuBarh mpejacTraB/ieHHsl O YHUCIAaX: OT MHOXECTBAa HaTypajbHBIX
YHCell 10 MHOYKECTBA JIeWCTBUTEIbHBIX YUCEIL.

O3HAKOMHMTBCSI C BO3MOXKHOCTBIO TPEJCTaBICHUS JEHCTBUTEIHLHOTO
yyclia Kak OCECKOHEYHOW JEeCSITHUYHON Ipo0H, NMPUMEHSTH JIECATHYHBIC
MPUOIVKCHUS PAIIHOHATBHBIX U UPPAITUOHATBHBIX YHCEIT.

HN300paxkars eliCTBUTEIbHBIC YHUC/Ia TOYKAMU KOOPAMHATHON MPSIMOM.

3anucbiBaTh, CPABHUBATH U YNIOPSII0YMBATD /IefiCTBUTEIbHbIE YHCIIA.

BbINOJHATS, coueTass  YCTHbIE M  THUChbMEHHBbIE  TPUEMBI,
apupMeTHyecKue eiCTBUSI C PANMOHAIBHBIMU YHUCIAaMH; HAXOAUTh
3HAUEHUSl CTENEeHEeW C IENbIMU TOKa3aTelssMU W KOPHEW; BBIYMCJIATH
3HAYCHHS YUCIIOBBIX BHIPAXKCHUI.

[MonyyuTts mnpeacraBjieHHe O 3HAYUMOCTH JIEHCTBUTENIBHBIX YHUCET B
MPAKTUYECKON EATETbHOCTH YEJIOBEKA.

AHAIM3UPOBATh U [1€J1aTh BbIBOABI
JNEUCTBUTENLHOIO YUCIIA MTPU PELICHUHU 3a/1au.

OKpyriasiTe IeHCTBUTENIbHBIC YHCIIA, BHIMOJHATh NPUKHAKY PE3yJIbTaTa
BBIYMCIICHH, OLIEHKY 3HAY€HUI YMCIOBBIX BBIPAKEHUM.

3HAKOMMTBLCS C MCTOPHEN Pa3BUTHSI MAaTEMATUKHI

0 TOYHOCTH NPUOIHIKEHUS

YpaBHeHus

U HEpaBeHCTBA.
YpaBHeHust

¢ OJIHOM
nepeMeHHOMn

(14 9)

JIuneitHoe ypaBHeHue. Penienue
YPaBHEHUH, CBOAAIIMXCS K JIMHEHHBIM.

KBagpartnoe ypaBHeHue. Penienue
YpaBHEHUH, CBOJAIIUXCS K
KBaJPAaTHBIM. bukBanpaTHbIe
YpaBHEHU.

[Tpumepsr
TpETbEH |

peuieHuss  ypaBHEHUH
YETBEPTOU  CTENEHEH

OcBauBaTh, 3aIOMMHATh W NPHUMEHATH rpaduyecKkue MeToAbl NpU
pELIEHNN ypaBHEHUI, HEPABEHCTB U UX CHCTEM.

Pacno3HaBaTh 1iesbie U IpOOHBIE YpaBHEHUS.

Pemats sMHeliHble W KBaJpaTHble YPaBHEHMs, YpPaBHEHUS,
CBOJIAIIUECS K HUM, IPOCTENIINE TPOOHO-pallMOHAIbHBIE YPABHEHHUSL.

IIpenyarats BO3MOXKHBIE CIOCOOBI PELICHHS TEKCTOBBIX
00CyK1aTh UX U pelliaTh TEKCTOBBIC 33a/1a4l PA3HBIMHU CIIOCOOAMHU.

3HAKOMHTBCS € MCTOPHEH Pa3BUTHSI MAaTEMATHKU

3a1a4,




Has3zeanue pazoena
(memur)
Kypca (yucno uacog)

Ocnoenoe cooepicanue

Ocnoenble 8U0bl 0eamenbHOCmU 00yYaOuUXCc

pa3I0KEeHNUEM Ha MHOKUTEIH.
Pemenue npoOGHO-paimOHAIBHBIX
YpaBHEHUU.
Pemenue TEKCTOBBIX
anredpandeckuM MEeTOo10M

3aga4

YpaBHeHus
U HepaBeHCTBA.
Cucrembl ypaBHeHH

JluHeiiHOe ypaBHEHHE C JBYMs
MEPEMEHHBIMH U €ro TpaduK.

Cucrema IBYX JIMHEHHBIX

OcBanBaTh U NPUMEHATH NPUEMBI PEIICHNS CUCTEMBI ABYX JIMHEHHBIX
YPaBHEHUN C IBYyMs IIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHHM, B KOTOPBIX
OJIHO YPAaBHEHUE HE SIBJISETCS JIMHEHHBIM.

(14 9) YpPaBHEHUU C JBYMsI IEPEMEHHBIMU U Hcnoab3oBath (QyHKUMOHAIBHO-TpaQUUECKUE TMPEACTaBICHUS IS
eé peuieHue. Pemenue cucreM ABYyX | pelleHUS M UCCJIEJI0BAHMSA YPABHECHUMN U CUCTEM.
YpaBHEHUH, OJHO M3  KOTOPBIX AHAJIM3UPOBATHL TEKCThl 3ajJa4, pemiaTb WX anreOpanyecKuMm
JMHEWHOE, a PYroe — BTOPOM CTETEHU. | CIIOCOOOM: TEPEXOIUTh OT CIIOBECHOH (HOPMYIHPOBKH YCIOBHS 3aadll K
I'paduueckas UHTEpIpeTanus | anreOpanuyeckoil MoeIu MyTéM COCTaBJICHUS CHCTEMbl YpaBHEHUH; peliaTh
CUCTEMBbl  ypPaBHEHUH C  JBYMs | COCTaB JICHHYIO CUCTEMY YPAaBHEHUM; HHTEPIPETHPOBAThL PE3YJIbTAT.
NIEPEMEHHBIMH. 3HAKOMMTBCS C MICTOPHEN Pa3BUTHSI MAaTEMATUKHU
Pemenue TEKCTOBBIX 3a7a4
areOpanyeckuM cnocoOom
YpaBHeHus UucnoBble HEpaBEHCTBA M HX Yurarh, 3aNMCbIBATh, NIOHUMATh, HHTEPNPETHPOBAThL HEPABEHCTBA;
U HEpaBeHCTBA. CBOMCTBA. HCIIOB30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.

HepagencrBa (16 4)

JIuHeiliHble HEpaBEHCTBA C OJHOU
IIEPEMEHHOM U UX PELICHUE.

Cuctembl IMHEUHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX PELICHHUE.

KBanpaTHble HEpaBeHCTBA U UX
peleHue.

I'paduueckas WHTEPIpETALNS
HEPABEHCTB U CHUCTEM HEPABEHCTB C
JIBYMSI TIEpEMEHHBIMU

BbimosiHAT,  1peoOpa3oBaHUsS ~ HEPABEHCTB,
peoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacno3HaBaTth JIMHEIHBIE U KBAJPATHBIC HEPABEHCTBA.

Pemrate JIMHENWHBIE HEPABEHCTBA, CHUCTEMBl JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEpPABEHCTB, BKJIIOYAIONIMX KBAaJIpPaTHOE HEPABEHCTBO, W PEIIATH
UX; 00CYKAaTh MOJTYYECHHbIE PELICHMUS.

HN3o00paxkars pernieHre HEpaBEeHCTBA U CHCTEMbl HEPAaBEHCTB Ha
YHUCJIOBOU MPSIMOY, 3aNMCBIBATH PEILICHUE C IOMOIIBI0 CUMBOJIOB.

Pemats  KBagpaTHble  HEpPaBEHCTBA,  HUCHOJB3YySd  TIpaduyeckue
IIPEACTABJICHHUS.

HCIIO0JIb30BATh JJIA




Has3zeanue pazoena
(memur)
Kypca (yucno uacog)

Ocnoenoe cooepicanue

Ocnoenble 8U0bl 0eamenbHOCmU 00yYaOuUXCc

OcBauBaTh u NPUMCEHATDb HCPABCHCTBA ITPU PCUHICHUHN PA3JIMYHBIX 3a/1a4,
B TOM YUCJIC IPAKTHUKO-OPUCHTUPOBAHHBIX

Oyuxunu (16 4)

KBampatnunas  ¢yHkous, — eé
rpapuk u  cBoiictBa. Ilapabomna,
KOOpJMHATHI BEPUIMHBI Mapadoibl, OCh
cumMmeTpun  mapabosnbl.  CTeneHHbIE
byHKIIMN c HaTypaJbHBIMU
nokazaremsiMu 2 ¥ 3, uxX rpadukd u
CBOMCTBA.

I'paduku GyHKIMIA: y =Kkx,

y=kx+b, yzg,yzaxz, y=ax°,
y =X, y=|x.

Pacno3HaBaTh  BUIBl H3y4aeMbIX  (DYHKIHI; MILIIOCTPUPOBATH
CXeMATH4YeCKH, 00BbSACHATH DPACIOJIOKEHUE HA KOOPAMHATHOM IJIOCKOCTH

3

rpadpuxos Qynkumit Buma: Y =KX, y=kx+D, y:K,y:aXZ, y=ax>,

X
y= \/;, y= |X| B 3aBHCHUMOCTH OT 3HAYCHUM KOS(i)(bI/IL[I/IeHTOB; OIINChIBATh

HX CBOMCTBA.

Pacno3naBaTh KBaIpaTH4HYyIO (YHKIUIO IO opMyIIe.

IIpuBoauTHL NpPUMepPHI KBAAPATUYHBIX 3aBUCHUMOCTEH W3 peanbHOU
KHU3HH, GU3UKH, TEOMETPUH.

BoisiBasiTh 1 0000111aTh 0COOCHHOCTH TpaduKa KBapaTUYHOU (QYHKIIUU
y =ax? + bx +c.

Crponts M u300pazkaTh CXeMaTH4YeCKH TpapuKH KBaJPaTHUYHBIX
dysKIuii, 3ananERX GopMyTaMu Buaa Y = axt, y =ax? +q,y = a(Xx + p)%, y =
ax? + bx + c.

AHAJIM3UPOBATH U NMPUMEHSATH CBOMCTBA M3YUYEHHBIX (QYHKIUN IS UX
MOCTPOEHMSI, B TOM YHUCJIE C TOMOIIBIO HU(POBBIX PECYPCOB

YucaoBbie
MOCJeI0BATEeIHLHOCTH
(15 9)

[TonsaTne YU CIIOBOU
MOCJIEI0BATEIbHOCTH.

3amanue MOCJIeIOBATEIILHOCTH
peKkyppeHTHOI hopmyroi u dpopmynoi
N-ro 4iieHa.

Apudmernueckas u
reoMeTpHuyecKas IIPOTrPECCUM.
DopmyIibl n-ro qjieHa

apuMETUYECKOH U TeOMETPUUECKON
MIPOTPECCUI, CYMMBI IEPBBIX N YICHOB.

OcBauBaTh U NPUMEHATHb UHJIEKCHbIE 0003HAYECHUSI, CTPOUTH peveBble
BBICKA3bIBAHMS C HCIIOJIIb30BAaHUEM TEPMUHOJIOTUH, CBSA3aHHOW C MIOHATUEM
MOCJIEI0BATEIBHOCTH.

AHanu3upoBatb (opMyay N-TO UJeHa MOCIEA0BAaTENbHOCTH WIH
PEKYPPEHTHYI0 (OpPMYITy M BBIYMCJIAATH WICHBl I0CIEI0BaTEIbHOCTEM,
3aJJaHHBIX ATUMHU (POPMYIIaMHU.

YceraHaBIMBaTh 3aKOHOMEPHOCTh B IIOCTPOECHUU TOCIIEN0BATEIbHOCTH,
€CJIN BBIIMCAHBI IIEPBBIE HECKOJIBKO €€ UJIECHOB.

Pacno3HaBaTh apudMeTHUYECKyI0 U T€OMETPUYECKYIO MPOrPECCUU IMpHU
pa3HBIX CII0CO0aX 3a/laHMsl.




Has3zeanue pazoena
(memur)
Kypca (yucno uacog)

Ocnoenoe cooepicanue

Ocnoenble 8U0bl 0eamenbHOCmU 00yYaOuUXCc

N3o6paxenune YJICHOB
apuQMETHYECKON H TeOMEeTPHYECKON
Iporpeccui TOYKaMU Ha

KOOPAMHATHOW IIOCKOCTH.

JIMHEeHHBIT U SKCIOHEHIIMAIbHBIN
pocT.

Cno>kHbIC TTPOLICHTHI

Pemats 3amaun ¢ ucnoib3oBaHHeM — QopMmMya  N-ro  YieHa
apu(METHIECKON U T€OMETPUIECKOM MPOTPECCHi, CyMMBI IEPBBIX N YJICHOB.

HN300pamxkarh wieHbl MOCIEIOBATEIBHOCTH TOYKAMHU HAa KOOPAMHATHOU
IIJIOCKOCTH.

PaccmarpuBaTth npuMepbl NPOLECCOB M SIBJIEHHUIN U3 peabHOU KU3HH,

WUIIOCTPUPYIOLINE HU3MEHEHHE B  apU(PMETHUYECKOHM IMPOTrpeccuH, B
reOMETPHUECKON MPOrpeccuu; n300pakaTh COOTBETCTBYIOIUE 3aBUCUMOCTH
rpaduyecku.

Pemiatp 3aga4u, CBA3aHHBIC C YHCIOBBIMH IOCIEAOBATEIHLHOCTSAMHU, B
TOM YHCJE 33Ja4d M3 PEAIbHOW XH3HH C HCIOJIb30BAaHUEM U(PPOBBIX
TEXHOJIOTHH (AJEKTPOHHBIX Ta0IHIl, TpadhUIeCcKOro KalbKyIsITOpa U T.11.).

Pemats 3ajaunM Ha CIOXKHBIE MPOLEHTH, B TOM YHCJIE 3aJayd U3
peaIbHOM MPAKTUKH (C UCTIOIH30BAHUEM KAIBKYJISTOPA).

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS MAaTEMAaTUKU

[HoBTOpEHME,
00001IeHME,
cCHCTEeMATHU3AMS
3HAHMH

(18 u)

Yucina u BbIYMCIeHHs (3aMUCh,

CpaBHEHHE, JIEUCTBHUS c
JIEMCTBUTENIbHBIMU YUCIIAMH, YHCIIOBas
npsiMasi;  MPOIEHThI,  OTHOIICHUS,
MPOTOPIHH; OKpYTJIEHUE,
MpUOJIIKEHUE, OIICHKA; peleHne
TEKCTOBBIX 3a7a4 apHUPMETHUECKUM
crocobom)

OnepupoBaTb NOHATHAMM: MHOXECTBO, IIOJMHOXKECTBO, ONEpaIUN HaJ
MHO>KECTBaMU; HUCIOJIB30BATh I'pauyecKoe MpeICTaBIeHNEe MHOKECTB s
OIMCaHHUs PEaJbHBIX MIPOLIECCOB U SBICHUM, IPU PELICHUM 3a]a4 U3 APYTUX
y4eOHBIX IPEIMETOB.

AKTyaJM3MpOBaTh  TEPMHHOJOTHI0 W  OCHOBHBIC  JeHCTBHS,
CBSI3aHHBbIEC ¢ YHCJIAMHU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YMCIIA,
JEJIMMOCTh HATypPaJIbHBIX YHCEN, NPU3HAKK JEIUMOCTH, LEJIO0€ YHUCIIO,
MOJYJIb 4YMcCia, OOBIKHOBEHHas W JECATUYHAsl ApoOH, CTaHIAPTHBIA BHJ
qucia, apuMeTHUeCKuil KBaJpaTHbIM KOPEHb.

BbinosHATL fAelicTBMSA, CPaBHMBATh MW YNOPAJ0YMBATH YHUCIA,
MIPEACTABIATh 4YHCJIAa HAa KOOPAMHATHOM MpPSMOMH, OKPYIVIATH 4YHCIA;
BBINOJIHATH MPUKHUAKY M OLIEHKY Pe3y/IbTaTa BbIYUCICHHM.

Pemate TekcTOBBIE 3amauM  apupMeTHYECKHM criocoboMm. Pemarts
NpaKkTHYeCcKUue 3aJadd, cojep)Kallue MPOLEHThl, JIOJIM, 4YacTH,
BBIPAKAIOUINE 3aBUCUMOCTH: CKOPOCTb — BPEMs — PAaCCTOSIHME, LIEHA —




Has3zeanue pazoena
(memur)
Kypca (yucno uacog)

Ocnoenoe cooepicanue

Ocnoenble 8U0bl 0eamenbHOCmU 00yYaOuUXCc

KOJMYECTBO — CTOMMOCTh, 00bEM pabOThl — BpeMsi — MPOU3BOAUTEIHLHOCTD
TpyZa.

Pa30upatp peaibHble KU3HEHHbIE CUTyallud, (POPMYJMPOBATH HUX Ha
SI3bIKE MAaTEMAaTUKH, HAXOAMThb pCIICHUE, NPUMEHsS MaTeMaTH4YeCKUn
anmnapar, HHTepNPeTHPOBATh PE3ylbTaT

Adredpanyeckne  BBIPa’KeHHS
(mpeobpazoBaHue anreOpanvecKux
BBIPAXKXCHUH, TOMYCTHMbBIC 3HAYCHHMS )

OnepupoBars NOHATHAMH: CTENEHb C LEIBIM  IIOKa3aTelleM,
apupMeTHYeCKUI KBaJpaTHBI KOPEHb, MHOTOYJIEH, ajredpandeckas 1poob,
TOKIECTBO.

BbInoHATH OCHOBHBIE J1CHCTBHS: BBINOIHATE PACUYETHl 10 (opMysam,
peoOpa3oBHIBATh LEJbIE, IPOOHO-PAIIIOHAIBHBIC BEIPAXKEHUS U BEIPAKECHUS
C KOPHSMH, PEaIN30BbIBATH Pa3JI0KEHNE MHOTOWIEHA HA MHOXUTEIH, B TOM
YHCIIe ¢ UCIOJIb30BaHNeM (hOpMYJT pa3HOCTH KBAJAPATOB M KBAIpaTa CyMMBI U
Pa3HOCTH; HAXOJUTh JOIYCTHMbIE 3HAU€HHUs NEPEMEHHBIX i JpoOHO-
paLMOHAIBHBIX BBIPAKEHHUM, KOPHEH.

MojeaupoBaTh ¢ NOMOIIBIO (OPMYIT peaibHbIE MPOLECCH! U SIBJICHHS

®yHkuuM (MOCTpOEHHUE, CBOICTBA
U3y4eHHbIX (PyHKIMI; rpadudeckoe
pelieHne ypaBHEHHIA U HX CHCTEM)

OnepupoBarb MNOHATUSAMHU: QYHKUMS, Trpapuk (QyHKUUH, HYIU
(GyHKIMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, MHPOMEXKYTKM BO3pacTaHus,
yObIBaHUS, HAUOOJIbIIIEE M HAMMEHBIIIEE 3HaYeHUs (DYHKIIHH.

AHAIU3MPOBaTh, CPaBHUBATh, O0CYXIaTb CBOWCTBA (DYHKIIHIA,
CTPOUTH UX TpaduKH.

OnepupoBaTb NOHATHAMM: TpsiMas MPONOPLMOHAIBHOCTh, OOpaTHas
MPONOPLIMOHAIBHOCTh, JIMHEWHas (yHKUUS, KBajpaTU4Has (QyHKIMS,
napabosna, runepoona.

Hcnonb3oBarh rpaguku JUisi ONpeENENeHUs] CBOMCTB, IMPOLECCOB U
3aBUCUMOCTEH, I pelIeHus 3ajady M3 JPYrHMX Y4eOHBIX IpPEeIMETOB U
peaIbHOM JKM3HHM;, MOAEJHPOBATH C IOMOINBIO TpaUKOB peanbHbIE
IIPOLIECCHI U SIBJICHUS.

Boipaxath opMyJIaMM 3aBUCHMOCTH MEXAY BEIMYUHAMU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka. Anrebpa: 7 — W kiacc: 0a30BbIi ypoBeHb: yueOHuk/ FO. H.
Makaperiue, H. I'. Munmokx, K. W. Hemkos, C.b.CyBopoBa; mox pen.
C.A.TenskoBckoro. — 15 u31., nepepad. — Mocksa: [Ipocsemenue, 2023.

2. Maremaruka. Anrebpa: 8 — i kiacc: 0a30BbIid ypoBeHb: ydeOHuk/ FO. H.
Makaperue, H. I Mwunmox, K. HW. Hemxkos, C.b.CyBopoBa; mox pex.
C.A.TensikoBckoro. — 15 u3z., nepepad. — Mocksa: [Ipocsemenue, 2023.

3. Maremaruka. Anrebpa: 9 — i kimacc: 0a3oBblii ypoBeHb: y4yeOHuk/ 0. H.
Makaperue, H. I'. Munmok, K. W. Hemkos, C.b.CyBopoBa; mnox pen.
C.A.TenskoBckoro. — 15 u31., nepepad. — Mocksa: [Ipocsemenue, 2023.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru

OmnnaiiH — mkosa Oynymiero «3Haikay
https://znaika.ru/catalog/subject/algebra
OO6pazoBatenbHas OHJIANWH — mIaTdopma «YYu.py»
https://uchi.ru

O6pazoBarenbHbiil cait «f Kimace»
https://www.yaklass.ru

HNudoypox

https://infourok.ru
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