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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
o0Opa3oBaHMs: OHAa 00ECTIeYUBAET U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK U TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HpOJIOJKEHUsT 00pa30BaHUs U B MIOBCEIHEBHOW KU3HU. Pa3BuTHe y oOyuarommxcs
HAYYHBIX TPEACTABICHUH O TIPOUCXOKICHUU M CYIIHOCTH ajre0panyecKux
abCcTpakIMii, cnoco0e OTpaKEHUsT MaTEMAaTUUYECKON HayKOM SBJICHHUI U MPOLIECCOB
B MpUPOJE U OOILIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAaHUS B HAyUYHOM
MO3HAHUM U B IPAKTUKE CIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIallTallii B COBPEMEHHOM ITM(PPOBOM
obmiectBe. M3ydenue anrebOpsl obOecriedynMBaeT pa3BUTHE YMEHHS HAOIIOaTh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEWUCTBUSL M BBIBOJHI,
dbopmynupoBath yTBepKAeHHs. OCBOEHUE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaroIIUXCs: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHJYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeanoyaraeT  3HAUYUTENbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIbHOCTH OOYYalOIIMXCs, IOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO MPUHIINIA 00yYeHHS.

B crpykrype mnporpammbl ydyeGHOro Kypca «Ausredpa» uisi OCHOBHOI'O
o61iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEPIKATEIbHO-METOIMYECKUE
muHuH: «Yucnaa v BEIYHCICHUSY, «ANreOpandeckne BhIPpAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colep:KaTelbHO-METOJUUYECKHX
JVMHUH pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
APYTUMH €ro JWHUSAMH. B Xozme wu3ydeHHs ydueOHOro Kypca oOOydarommMmcs
MPUXOJUTCS JOTHUECKH PACCYXKAaTh, UCIIOIB30BaTh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00yYarOIIUMUCS
OCHOB  YHUBEPCAaIbHOTO MaTemarnueckoro s3bika. ComepkaTeapbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «AmnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIA XapaKTep.

Conepxxanne nuHUM «Yucna W BBIYMCICHHUA» CIYXXHT OCHOBOM JUIs
TaTbHEHIIIET0 W3YYCHHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BAThCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHON
HU3HU. Pa3BUTHE MOHATHS O YMCIEe Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH WM HPPANHMOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAHeMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHArOLIUXCS
MaTEeMaTHYeCKOTo amnmnapara, HeoOXOJUMOTro JUIsl PeLIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPAKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001iero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYNIUPYETCs BOKPYT
palMOHAJIBHBIX BbIpaXEHUI. AnreOpa AEeMOHCTPUPYET 3HAUYEHUE MATEMATUKH KaK
A3bIKa JJIA TOCTPOCHHUSI MaTEMaTHYECKUX MOJIETEH, OINHUCAaHHUS MPOLECCOB U
ABJICHUM peanpbHOr0 Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOECHMS Kypca HUH(GOpPMATHKW, M OBJAJCHUE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrue cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TparUuecKoil JIMHUK HAIEJIEHO HA MOJy4YeHHe
OoOy4YarOIIMMHUCS 3HAHUK O (PYHKLIMSIX KaK BaKHEHIEH MaTEeMaTUYECKON MOJENH
JUIs ONMCAHUSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJE
u obOmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHUS UCTIONB30BATh PA3IMYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKa MATEMATHKHU —
CIIOBECHBIE, CUMBOJMYECKHE, TpadHuyueckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY ImaHy B 7-9 kiaccax u3ywaeTcsi ydeOHBIM Kypc
«Anredbpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielbl COAEP>KAHUS:
«Uucna u BBIUKCICHUS», «ANTreOpandecKkue BBIPAKEHUS», «YpaBHEHUA H
HEpaBEHCTBA», «DyHKIMWY.

Ha uzyuenne yueOHoro kypca «Anredpa» oroautca 306 dacoB: B 7 kiacce
— 102 gaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9
kimacce — 102 gaca (3 yaca B HEZIeIH0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, MEPEX0i] OT OAHON (OPMBI 3aMUCU
npoberi k apyroi. IloHsATHE palMOHAIBLHOTO 4YHCIIA, 3allKiCh, CpPaBHEHUE,
YHOPSIOUMBAHUE  PAllMOHAIBHBIX 4ucel. ApupMeTudyeckue AeUCTBUS  C
palMOHAJIBbHBIMUA YKCIIaMU. Pelienne 3amad u3 peanbHON MPAKTUKU HA YacTH, Ha
Ipoow.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejelieHue, IpeoOpa3oBaHue
BBIpAXKEHHUI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4d HA
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON IIPAKTHKHU.

IIpuMeneHne TOPU3HAKOB  JCIMMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM 4HClIe TpsMas M oOparHas
IIPONIOPLIHOHAIBHOCTH.

Auredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCTIOBOE 3HAUECHUE BBIPAKECHUS C IIEPEMEHHOM. JlonmycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEITUYMHAMU B BUJIE
dbopmyibl. Berancnenus mo gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIpAXEHUS, TMpaBWiIa MNpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, TpaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaracéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl u MHOrouwaeHsl. CteneHp MHOrowieHa. CiokeHue, BBIYUTaHUE,
YMHOXXEHHE MHOIOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBI W KBaApar pasHocTH. PopMmyina pa3HOCTH KBajaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUSA U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHHS, MpaBuia MpeoOpa3oBaHUsA ypaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEH JIMHEUHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHeHUH. CoCTaBlIEHHE YpaBHEHUI 110
YCJIOBHIO 3a7a4M. Perenne TeKCTOBBIX 3a71a4 C IOMOILBI YPABHEHU.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMU U e€ro rpadguk. Cucrema aByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIEpeMEHHbIMU. PemieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.



DOyHKUNHA

KoopanHara Touky Ha npsiMoi. YucnoBsle MPOMEXYTKH. PaccTosiHue Mexay
JIBYMs TOYKAMU KOOPJAUHATHOM MPAMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJiMHATA
TOYKU Ha KOOPJAMHATHOM TuiocKocTH. [Ipumeps! rpadukoB, 3aJaHHBIX (HOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonsarue Qynknuu. ['padux
¢bynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'padpuueckoe pemieHre JMHEWHBIX YPaBHEHUH W CUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopeHb u3 umcina. [loHsTne 00 wuppanMoHAIHHOM YHCTE.
JlecsTuanble TPUOTMKEHUST HpPAITMOHAIBHBIX yucen. CBoWcTBa apuMEeTUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MTPEOOPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIBHBIE YUCIIA.

CreneHb C UENbIM MOKa3zaTeaeM U €€ cBoiicTBa. CTaHaapTHAs 3alKUCh YUCTIA.

AsredpanvyecKue BbIpaKeHUA

KBagpaTHplii  TpEXwieH, pa3loKEHHE KBaJpaTHOIO TPEXWIECHA Ha
MHO>KUTEJH.

Anrebpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckoil IpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHME, JEJICHHe anredpandeckux JapoOei.
PannonanbpHbIe BRIpaXKEHHS U X MTpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-paliOHaTbHBIE YPAaBHEHUSI.

I'paduueckas uHTEepnpeTanusi ypaBHEHUN C ABYMs MEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YyPAaBHEHHW C JBYMsS IepeMeHHbIMM. [Ipumepsl pemeHns cucrem
HEJIMHEHNHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 33/1au anreOpandyeckuM CrocoooMm.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTembl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUNHA

[Tonsitue @ynkmuu. OOnacTh OmpeneNeHus W MHOXECTBO 3HAUYCHUM
¢bynkuun. CiocoOsl 3a1anus QyHKITHH.



I'padpux dbysxkumn. Urenne cBoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIHA, OTPAKAIOIMINUX PEATLHBIE TPOIECCHI.

@DYHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI TPOIMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpaduku. OyHkunn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIIeHUE YPaBHEHUW U CUCTEM YPABHECHUMU.

9 KUIIACC

Yuciia ¥ BBIYUCTICHUA

PannonanbHble 4yKclia, UppalMOHAIbHBIE YHCIIA, KOHEUYHbIE U OECKOHEUYHbBIE
AecsiTuuHbIe ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHbIE YHCIIa
Kak OECKOHEYHbIEC JeCATUYHbIE IpoOH. B3auMMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHON MPSIMOM.

CpaBHEHHME [IECTBUTENIbHBIX YHCEN, AapU(PMETHUYECKUEe JEHUCTBUA C
JNENCTBUTENBHBIMU YUCIIAMHU.

Pasmeppl 0OBEKTOB OKpYXalOIIEro MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY>KarOIIEM MHUpE.

[IpubnnKEHHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyTrieHne
yucell. [Ipuknika u oueHkKa pe3yiabTaTtoB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIICHEW Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHUE ¢ JABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMU. Pemenne cucrem 1ByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7au aNreOpandeckium CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENMHBIX HEPABEHCTB C OJHOW mHepeMeHHOH. Peuienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
['padmyeckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUNHA

KBagpartnunas ¢ynkuusa, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAUMMETPHUH 1TAPAOOJIBI.



I'paduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , u ux
CBONCTBA.

YucaoBble MOC/Ie10BATEILHOCTH U MPOIrPecCHH

IloHATHE 4YHCIIOBOM ITOCIEAOBATENBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
peKkyppeHTHOM hopmyIioi u popMyoit #-ro uaeHa.

Apudmernueckass U reoMmerpuueckass mporpeccud. PopMmysibl #-ro ujeHa
apu(PMETUUYECKON 1 T€OMETPUUYECKON MPOTrPeCCHil, CYMMbI IEPBBIX # YJIEHOB.

N300paxkeHre 4wiIeHOB apu(PMETHUYECKOM W TeOMETPUYECKOW MpOorpeccHit
TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAJIbHBIM POCT.
CnoxHbIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUU BCEH JKM3HM JUI YCHEIIHOM MpodeccHoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOH Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NMMPUMECHEHHE MATEMATUUECCKUX 3HAHUM I PEIICHUS 3a]a4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAaHUPOBAHUS IIOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TIOCJIEACTBUM ISl OKPYX AKOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MpHOOpEeTaTh B COBMECTHOMN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIIETECHIIUN U3 ONbITA JPYTHX;

HEOOXOMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OIICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATbI
Ilo3naBaTebHbIEe YHUBEPCAJIbHBIE YUeOHbIE [1eiicTBUS

ba3oBbie Jiornyeckue aeicTBUA:

e BBIBJISITh U XapaKTE€PU30BATh CYIICCTBEHHBIE MMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TMOHSATUN, OTHOIIEHWH MEXIY TMOHATUSIMH, (HOPMYIHPOBATH
ONpENCIICHUS]  TOHSATHM, YCTaHABIMBATh CYIIECTBEHHBIM  IMPHU3HAK
KJaccuuKaIu, OCHOBAaHUS Il OOOOINEHUS W CPaBHEHMS, KPUTEPUU
MPOBOJIUMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W NPeoOPa3OBHIBATH  CYXKIACHUS:
yTBEpJUTEIbHBIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



BBIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpeYMs. B (akTax, AAHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJI  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX MU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30uparh JI0Ka3aTelIbCcTBAa MATEMATUUECKUX YTBEPKIECHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh apryMEHTAllMI0, MPUBOAUTH
IpPUMEpPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 pemieHus y4uyeOHOU 3aaaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOATEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkye 1eMCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATECILCKHA MHCTPYMEHT ITO3HAHMS,
(GopMyaupOBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOPEUYHUE, MpOoOIEMY,
CaMOCTOATENFHO YCTAaHABIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

MPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY HECJIOKHbBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBAaHME IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy coO0M;

CaMOCTOSITeILHO (OPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJIEHUS, HCCIIEI0BaHus, OLEHUBATh JI0CTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/a4H;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH)OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEIACTABIICHHUS,

BBIOWpATh (GopMy TMpeACTaBICHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
pelraemMbie 3aJayd CXE€MaMHM, JuarpaMMaMH, WHOW Tpadukod U uxX
KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIMU TI0 KPHUTEPHUAM, MPEATIOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.



KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

BOCIIPUHUMATh H  (POPMYyIHUpOBaTH CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSIMU U HETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MOJTYyUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXIEHUS 33/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIeMBbl, pelrraeMoi 3a/1aun, BHICKa3bIBaTh UJIEH, HAIlCIEHHBIC HA TIOUCK
peIlIeHus], COMOCTABIATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JHaora, OOHApY>KMBATh Pa3IMuMe W CXOJICTBO TO3WIINHA, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
OPEJCTaBISITh  PE3yNbTaThl  pEIICHHUs  3aJadyd,  OKCICPUMEHTa,
UCCJENIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIUICHUS C YUETOM 3aJ1a4 MPE3eHTAMN U OCOOEHHOCTEHN ay IUTOPHH;
MOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHANBUAYAIBHONH palbOThl TpU pEImICHUH YUYEOHBIX MaTeMaTHYEeCKHX
3amaq;

MPUHUMATH 1€JIb COBMECTHOU JEATEIHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTh BHAbBI padoOT, JOrOBapUBATHCA,
00Cy>KIaTh TPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax pabotel (oOCyXneHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbl M JPYyTU€), BBHINOJHATH CBOKO YacTh
paboThl ¥ KOOPAMHUPOBATH CBOU JCHCTBHS C IPYTUMH YJICHAMH KOMAaH/IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPHUTEPHSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJICOPUTM pELISHUs 3aAauu (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECypCcOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATH
BapUAHTHI pEeUIEHUH ¢ Y4ETOM HOBOW MH(OpMAIUu.

CaMOKOHTpOJII), 3MOHI/IOHaJIbHLII71 HHTECJJICKT.

BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENIbCTB, HAlJICHHBIX OIMMOOK, BBISIBCHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa AEATEIBHOCTH MOCTABICHHOM LIENIH
U YCIIOBUSIM, OOBACHATh MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUSI LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TONYYHUT CIIETYIOIIHE
IpeIMETHbIE PE3yJIbTAThI:

Yuciia ¥ BBIYUCTICHUSA

BrImontHSITh, coYeTass YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHE
JIEUCTBUS C PAIIMOHATLHBIMU YUCIIAMHU.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHSATHh pPazHOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHHS 3HAYCHHUH JAPOOHBIX BBIPAXKEHUH, COACpPIKAITUX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT 0AHOW (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITIOHALHBIE YHCIIA.

OKpyrisTh yucia.

BbITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHUM
YHCJIOBBIX BBIpQKCHHH. BBIMOTHATE JEUCTBUS CO CTENEHSMH C HATypajlbHBIMH
MOKa3aTeIISIMH.

[IpumeHsATh  TpPU3HAKK  JETUMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
HaTypajIbHBIX YHUCEIL.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3aJaud, CBS3aHHBIC C OTHOIICHHEM
BEIIMYMH, MPOTOPIIMOHAITBHOCTRIO BEJIMYWH, TPOIEHTAMHU, HWHTEPIPETUPOBATH
pE3yNbTaThl peUIeHus 3a7a4 C y4€TOM OTpaHMYEHHUMN, CBS3aHHBIX CO CBOWCTBAMH
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKue BbIPpaKeHUA

Hcnonp30BaTh anreOpandecKkyt0 TEPMUHOJOTHIO W CUMBOJIMKY, TIPUMECHSTH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHMM TpPHU 3aJaHHBIX 3HAYCHUSX
MIePEMEHHBIX.

BeimonHSITh  mpeoOpa3oBaHUS  IEJOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BbITIONIHATS YMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOrodjieHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXHTENS, TPYNIUPOBKH CIIAaraeMbIX,
npuMeHeHHUs1 GOpMYJT COKPAIIEHHOTO YMHOKEHUS.



[IpumensaTs npeodpa3oBaHusi MHOTOWICHOB JIJIsl PENICHHS PA3INYHBIX 3a7a4
U3 MaTeMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEHW C HATypajJbHBIMH IOKa3aTeNAMH IS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeiHble ypaBHEHUS C OJHON MEPEeMEHHOW, NMPUMEHss MpaBuia
nepexoja OT UCXOJHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsiTh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpadudecKkre METOIbI IPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBISAIOMIMUXCA PEIICHUEM JHMHEHUHOIro
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK IJTWHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHMHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
qucIiie rpa@uIecKu.

CocTaBnsiTh M peliaTh JWHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUN 1O YCJIOBHUIO 3a/ladyd, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4eHHBbIN PEe3yJIbTaT.

DyHKUNHA

N300paxkath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, HHTEPBaJIbl, 3aMKCHIBATh YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MNOMOIIbIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BPEMS, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOHMMOCTD,
MIPOU3BOAUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre QyHKIIMHM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUS W aHalu3a UHGOpMaIuH,
M3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 IPAPHUKOB peagbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kuacce oOydYarOHIMICS TOJNYYHUT CIETYIOIIHNE
MpEeMETHbIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonb30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUHN, n300paxaTh J1eWCTBUTEIbHbIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.



[IpumensaTy moHATHE apuUPMETUYECKOTO KBAJIPaTHOTO KOPHS, HAXOJHTH
KBaJIpaTHbIE€ KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KAJIbKYJATOP, BBITOJHSITH
npeoOpa3oBaHusl BBIPAXKEHUM, COACP)KAIIMX KBaJApPaTHbIE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucyu OOJIBIIMX M MaJIbIX YUCENT C MOMOIIBIO JTE€CITHYHBIX
npoOeii u creneneit yucia 10.

AJire0panyvecKue BbIPaKeHUs!

[IpyMeHATh, TMOHSTHE CTENEHH C 1EJIbIM [OKa3aTelieM, BBIOIHATh
peoOpa30BaHus BHIPAXKECHUH, COZEPKAIUX CTETICHH C IETBIM ITOKAa3aTEIeM.

BbITIONIHATH TOKJECTBEHHBIE MPeoOpa3oBaHUs PalMOHATBHBIX BBIPAKECHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUIECHAMH U aJIreOpanyecKUMM ApOOsMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensaTs mpeodpa3oBaHus BRIPAKECHHUM I PEIICHUS PA3TUYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEeaTbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHeiHbIE, KBaJpaTHbIE YpaBHEHUS W pallMOHAJbHBIC YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiirue uccaeaoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM 4YHCJI€ ¢ IPUMEHEHUEM TpauiyecKuX MpeCTaBIeHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHCTEMa YpAaBHEHUU pEIIEHMs, €CJIU UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anredpandeckoit
MOJIEIA C TIOMOILIBIO COCTaBJIE€HUS YpPAaBHEHUS WJIM CHCTEMbl ypaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OICHKH,
pemiarh JMHEWHbIE HEPaBEHCTBA C OJIHOM MEPEeMEHHOW W WX CHCTEMbI, JaBaTh
rpauuecKy0 WUTIOCTPALMIO MHOXKECTBA PpEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUCHMS), OMPEACNATh 3HaueHHE (PYHKIMU TO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2,y =x3,y = [x|, y = VX, onucsBaTh CBOICTBa UYHCIOBOIL
byHKmn 10 €€ rpaduKy.

K xoHmy oOyuenuss B 9 kjacce oOydyaromuiicsi MOJMYYUT CIEAYIOIIHUE
MPEAMETHBIE PE3YIbTATHI:

Yucnaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAIMOHAJIbHBIC U UPPAllMOHATILHBIE YHCIIA.



Bremmonuate  apudmeTHUecKHe JSHCTBHS C  PAllMOHAIBHBIMH  YHCIIAMH,
coyeTras yYCTHbIE H THMCbMEHHBICE TNPUEMBI, BBINOJHATh BBIYUCICHUSA C
HMppalrOHATbHBIMUA YHCIIAMU.

Haxomute 3HaueHHMss CTENEHEW C LEeNbIMU [OKa3aTeas MU W KOPHEW,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUIM.

OKpyriiaTh JE€UCTBUTEIBHBIC YHCJA, BBINOJHATh MPUKUIKY pe3ysibTaTa
BBIYMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHBIE W KBaJpaTHBIE yPAaBHCHUS, YPABHEHUS, CBOISIINECS K
HUM, TIPOCTEHIINE APOOHO-pAIIMOHATBHBIC YPABHEHHUSI.

Pemate cuctembl ABYX JMHEHHBIX YpPaBHEHUM C JIBYMsA INEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHECUHBIM.

Pemarpb TeKCTOBBIC 3aadyM aIreOpaMvYecKUM CIIOCOOOM C  ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHUH C IByMsI IIEPEMECHHBIMH.

IIpoBoauTh MpoCTENUIINE UCCIIEA0BAHNS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paUUeCcKuX MpeJCTaBICHUN (yCTaHABINBATh, UMEET
JI1 YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHS, €CIIU HUMEET, TO CKOJbKO, U
nmpouee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)KaTh
pEIICHUE HEPABCHCTB HA YUCIOBOW NPSIMOM, 3alMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATh PENIEHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MTPU PEIIEHUH PA3JIUYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIIMM H3ydeHHBIX BUJIOB. [loka3piBaTh CXEeMaTHYECKU

PacCIONOKEHUE Ha KOOPJIMHATHOU MIOCKOCTU rpadukoB GyHKIUN BUaa: y = kx, y
=k +b y=ki y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBuCHMOCTH OT
3Ha4YeHUHN KOA()PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKH TpaPUKU KBaIpPATHUUHBIX (DYHKIIHM,
OIKCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKITHH 10 MX TpaduKaM.

Pacrio3HaBaTh KBaApaTHIHYIO (QYHKIHIO 1O (HOPMYJIE, TPHUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peaTbHOMN KU3HU, (U3HKHU, TCOMETPHH.

YucsioBble NOCTEA0BATEIBHOCTH U MIPOTPecCUm

Pacrio3naBaTh apu(METHYECKYI0 W TEOMETPUYECKYIO TMPOTPECCUU TIpH
pa3HBIX CIocobax 3agaHusl.



BBIMOMHATE  BBIUMCICHHUS € HUCIOAb30BaHHEM (OpPMYJI Nn-TO  WICHa
apH(PMETHICCKON ¥ T€OMETPHUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YICHBI IOCIICIOBATEIPHOCTH TOYKAMHU Ha KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBSi3aHHBIE C YHCIOBBIMH IOCIIEIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYl M3 PeabHOM JKU3HM (C MCIOJIb30BAHUEM KaIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosan4yectBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/1ejioB U TeM uudpoBbie
Ne i/t P Kontposbubie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
) Uucna u BerunciaeHus. PanmonanbHbie ’5 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
2 AJrCOpantecKHe BhIpakeHIA 27 ! https:/m.edso0.ru/7f415b90
but6mmoreka [{OK
3 YPABHEHHA 1 HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
4 Koopputraret u rpaguii. Gyriun 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
> Tostoperme u 0bobmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3neioB u TeM nuppoBbIe
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMBblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
b K
1 UYucina n Berunciienus. KBagpaTtasie KopHU 15 hgfg;;fg;gﬁ 7641 7afS
) Uucna u Beruncaenus. CTerneHsb ¢ 1eIbIM . bubmuoreka [JOK
IOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEeHHUS. 5 1 bubnunoreka LIOK
KBanpaTHblil TpEXUsIEH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIPaKEHHS. 15 1 bubnuoreka LIOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBaspaTHble 15 | bubnuoteka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
.H 12 1
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417afS
but6mmoreka [JOK
8 DyHKUHH. OCHOBHbIC HOHATHS 3 https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
9 D 4 9
yHIUHH. HCTIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 IT 6 1
OBTOpEHHE 1 0000MmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KJIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P Konrposbnsie | IIpakTnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
) Uucna u Beruucienus. JleiicTBUTebHbBIC 9 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 1 bu6nuoreka [JOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHUCTEMBI 14 1 bu6nuoreka [IOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenusa u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps:/m.edsoo ru/ 76419408
bubmuoreka [{OK
5 o 16 1
YHICHIH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
4 1 1
6 MCTIOBBIC HOCTCAOBATEALHOCTH > https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIHS 13 | bubnuoreka LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» AnreOpa, 9 knacc/ Mepainsik A.T'., Tlononckuit B.b., SAxup M.C.; non penakuueit
[loponsckoro  B.E., OOmectBO ¢  OrpaHMYEHHOHM  OTBETCTBEHHOCTHIO
M3natensckuit  nentp «BEHTAHA-I'PA®y»;  AkmuoHepHoe — OOIIECTBO
«M3parenscTBO «IIpocBemieHne

* Anrebpa, 8 wmacc/ Mepsnak A.I'., Ilomonckmit B.b., SAxup M.C.; mox
penakuuei Ilomonasckoro B.E., O0mecTBO ¢ OrpaHM4€HHON OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-I'PA®»;  AkinuoHepHoe — OOIIECTBO
«M3parenscTBO «IIpocBemieHne»
Anrebpa, 7 xmacc/ Mep3nsk A. I'., Tlomonckuéi B. b., Axup M. C.; nox
penakuueit [Togonsckoro B. E., O0miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

W3J1aTEIbCKAMN LIEHTP

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://edu.skysmart.ru/

https://www.yaklass.ru/

https://coreapp.ai/

https://padlet.com/

https://sdamgia.ru/



https://uchi.ru/

https://resh.edu.ru/
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