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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTUYeCKONW HAYKOW SIBJICHUHN U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreuyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHus. OCBoeHUE Kypca anreOpbl 00eCreuynBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIHOM ~ JIEATEIHPHOCTH OOYYaroIMXCcs, IOITOMY CaMOCTOSTEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHuMU: «Yucnaa v BeIUUCICHUN», « ANreOpandecKkue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKIIaTh, UCIOIb30BATh TEOPETHUKO-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  YHUBEPCAJBHOTO MaTemMaThueckoro s3epika. CopepxaTenbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENUIIEro U3y4yeHUs MaTeMaTUKU, CIIOCOOCTBYET PA3BUTHUIO Yy OOYyUYaIOLIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMU M UPPALUOHATIBHBIMU YHCIaMH, (POPMUpPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (OPMUPOBAHHUIO Y OOydarolmuxcs
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH()POPMATUKH, U OBJIAJIEHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHU4ecKOM MOJEIu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMupoBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

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



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMeruyeckue JEUCTBHS €
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
IIPOLIEHTOB B BHUJIE JIpoOU M ApOoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

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

AJuiredOpanyecKue BbIPpaKEeHU

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIPAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHU CYMM H
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA

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

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOI'O
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JIByMs IEPEMEHHBIMHU. PellleHne CHUCTEM YpaBHEHUM
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe penieHue TMHEWHBIX YPaBHCHUH M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BhIpAXKEHUN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpanueckod apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



OyHKIMY, ONMHUCHIBAIOIIAE TPSIMYID W OOpaTHYH MNPONOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTEIBHBIX YUCEN, TEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

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

Pasmeppl 0OOBEKTOB OKpYXAIOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTalrs HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

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



Yucnosele  mocnenoBaTeabHOCTHUHMCI0BbIE  MOCAEA0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTAThl OCBOCHHS TPOrpaMMBbl y4eOHOTO Kypca «Anredpa»
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHHEM MHTEpeca K MPOILIJIOMY U HAaCTOSIIEMY POCCUHCKOM MaTEMAaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSAM POCCHUUCKUX MAaTEMATUKOB U POCCUNCKON
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYIMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHUHA U peallu3allid €ro
IpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBIEHUW, MPOLEAYpP TIPakJaHCKOro oOLEecTBa (HAampuMep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MpPOOJEM, CBA3AHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JOCTM)KCHUM HayKH, OCO3HAaHMEM Ba)XXHOCTHU
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yaCTHE€ B pEIICHUHM MPAKTHUECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HMU MJIA YCHEIHON MpodecCcuoHaIbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAUBUIYATbHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  SMOILMOHAILHOMY M 3CTETHMYECKOMY  BOCHPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, pPEIICHUH, pacCyKICHHH, YMEHHIO BHUAETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaluel B JEATEIBHOCTH HAa COBPEMEHHYKD CHUCTEMY HAYYHBIX
npencTaBiIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKa, MPHUPOJABI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak c(epbl YenoBeuecKou
NEATEIbHOCTH, J3TanoB €€ pPa3BUTUS M 3HAYMMOCTH I PAa3BUTHS LIMBUIIU3ALNH,
OBJIQZICHUEM SA3BIKOM MATEMAaTHKH M MATEMATHYECKOM KYJIbTypOW KakK CpEICTBOM
MO3HAHHUS MHpA, OBJAJACHUEM MPOCTEHIIMMU HAaBBbIKAMHU HCCIEI0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POPMUPOBAHUE KYJIbTYPbl 310POBbSI U
IMOIUOHAIBHOTO 0J1ArOMOTyYHsI:

TOTOBHOCTBIO TIPHMCHSTH MaTeMaTHYECKHUE 3HAHWUS B HMHTEpPecax CBOETO
3I0POBBS,  BCJCHHS  3J0POBOro  oOpa3a  JKuM3HM  (3I0pOBOC  ITMTaHHE,
cCOTaHCHPOBAHHBIM  PEXUM 3aHATHUA W  OTAbIXa, peryispHas (u3nvecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOTO K€ IMpaBa JIPYroro 4ejoBeKa;

7) 5K0JIOTHYeCKO€e BOCTIMTAHHE:

OpHUEHTaIlMel Ha MPUMEHCHHE MaTeMaTHYeCKUX 3HAHUM IS PEIICHHS 3a/1a49 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CpeIbl, INTAHUPOBAHUS MTOCTYITKOB U OIIEHKH HX
BO3MOJKHBIX TIOCJICJICTBUMA JUISI OKPY’KAIOIIEH Cpeabl, OCO3HAHWEM TJI0OATBHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajmanTamusi K M3MEHSIIOUIUMCH YCJOBHMSIM COLMAJBLHOW W NMPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSIX HEOMPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOCH KOMIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO JCATEIHLHOCTh, B TOM YHCIIEC
YMEHHE YUUTHCS Y APYTUX JIIOJIeH, TpruoOpeTaTh B COBMECTHOM JEATEIIbHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIICTEHIIUH U3 OTIBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHWM HOBBIX 3HAHWWA, B TOM YHCIIC
dbopMyIMpoBaTh UACH, OHATHS, TUIOTE3bI 00 O0OBEKTAX W SIBJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JCMUIUTHI  COOCTBEHHBIX  3HAHUK U
KOMITETEHTHOCTEH, TJIaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPeOYIONUH KOHTPMEDP, KOPPEKTUPOBATh MPUHUMACMbBIC
pemeHuss W JACUCTBUSA, (OPMYIMPOBATH W OIEHWBATh PHUCKA M TIOCJICICTBUS,
(dbopMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIBJISTH M XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKM MATEMAaTHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHUH MEXIYy TMOHATUSAMHU, (HOPMYJIUPOBAThH
ONpENENeHUs]  TMOHATUM,  YCTAaHABIMBAaTh  CYLIECTBEHHBIM  IpPU3HAK
KJaccu(uKanuy, OCHOBaHUS Jisi OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUHU
IPOBOJMMOTIO aHAJIN3a;

e BOCIHPUHHMMATh, (QOpPMYJIUpOBaTb M  NpeoOpa3OBBIBATE  CYXACHMS:
YTBEpAUTENbHbIE U OTpUIATENbHbIE, €IWHUYHBIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



e BBISIBIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUUS
B (haKkTax, MaHHBIX, HAOMIOACHUAX W YTBEPXKACHUSIX, NPEIiaraTh KPUTCPUU
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e Jle7IaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIETyKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUN 110 aHAJIOTHH;

e pa3bupaTh I0OKA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKICHUH (NpsSMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J10Ka3aTeIbCTBA
MaTeMaTU4YeCKuX  (akToB, BBICTpaUBaTh APryMEHTAIMIO, MPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHOCOO pemieHust ydyeOHOM 3afaud (CpaBHUBATH HECKOJBKO
BApPUAHTOB pEIlICHUs, BBIOUpATh HauOoJee MNOAXOAANMH C  y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIMOJb30BATh BOINPOCHI KaK HCCIEAOBATEIbCKUHA WHCTPYMEHT IO3HAHMS,
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUre, MpodIemMy,
CaMOCTOSATENIbHO YCTAHABJIMBAaTh HCKOMOE U JaHHOe, (OopMUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJUTH IO CaMOCTOSATEIIBHO COCTaBIICHHOMY IIJIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBICHUIO OCOOEHHOCTEHN
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIIEHUS W BHIBOJABI MO pPE3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, WCCIEIOBAaHUS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

e TMPOTHO3MPOBATH BO3MOKHOE pA3BUTHE TPOLECCA, a TaKKE BBIIBUIaTh
MPENOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanmueii:

e BBIBJSITh HEJAOCTATOYHOCTh M HM30BITOYHOCTh WHGOPMAIUH, JTaHHBIX,
HEOOXOIUMBIX JJIS PELICHUS 3a/1auu;

e BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OpMAIINIO Pa3IMYHBIX BUIOB U (DOPM TIPECTABIICHHUS;

e BbIOMpaTh (QopMy TmpeACTaBiICHUS WHPOPMAUA U WUTFOCTPUPOBATH
permaemMbie  3a7a4d  CXeMaMH, JuarpaMMaMu, WHOW TrpaduKod © UX
KOMOMHAIIUSIMU;

e OIICHUBATh HAJAEKHOCTh HMHPOPMAIMU MO KPUTEPHUAM, MPEHAJIOKEHHBIM
yaHTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH H

HEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B



YCTHBIX M MHUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy pELICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTAT;

B X07€ 00CYXAeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TEMBI,
npo0sieMbl, pelaeMon 3ajlauu, BhICKA3bIBATh WJIEH, HAICJICHHbIE HA TTOMCK
pElIEHUs, COTIOCTABIATh CBOU CYXXICHUS C CYXKJICHHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHapy»XWBaTh pPA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme GpopMyIHpoBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

IPEICTaBIATh PE3yIbTaThl PEUICHUS 3a/1auu, YKCIIEPUMEHTA, UCCIIEIOBAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3aj]1a4y
MPE3EHTALNUN U OCOOEHHOCTEHN ayIuTOPUH;

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboThI IpU PENICHUH YYEOHBIX MaTeMaTHUYECKUX 3a7ady;

NPUHUMATh 11€Jb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OpPTaHU3AIIMIO
COBMECTHON paboThl, pacHpenensTe BUAbBI padOT, JAOroBapHUBAaThCA,
00Cy>XIaTh MpOLEeCC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TIpynmoBbIX ¢opmax paboTel (0OCyxkaeHUs, OOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh padOTHI U
KOOPAWHUPOBATH CBOU JIEUCTBUSA C JPYTUMH WICHAMU KOMAaHJbl, OIICHUBATh
KauecTBO CBOEro BKJIaJa B  OOWMHA TOPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pElIeHus 3agadu (Uiau ero
4acTh), BBIOMpaATh CHOCOO pelieHus ¢ y4€TOM HMMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pEIICHUN C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
pelIeHns MaTEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPHU PELIECHUU 3a7a4H,
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa AEATEIBHOCTH IOCTABICHHON LENU U
YCIIOBHSIM, OOBSCHATH MNPUUYUHBI JOCTHXKEHHSI WIM HEIOCTHXKEHMS IIEJIH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHHPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 KJjacce oOydYaroOlIUMCS TMOJYYUT CIETYIOLIUE
MPEIMETHBIC PE3YIbTATHI:

Yuciia 1 BBIYUCICHUA

BoinonHsaTh, coyeTas YCTHbIE M MHUCbMEHHBbIE MPUEMBI, apUPMETUUYECKUE
JNEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

Haxomuth 3HaYeHWs YHCIOBBIX BBIPAKCHHUM, MPUMEHSATH Pa3HOOOpPA3HBIC
CrocoObl ¥ TPHUEMBI BBIYUCICHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEpIKaIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TIPOOH.

[lepexoauTs OT OomHOW (QOPMBI 3amUCH 4YHUCEN K Apyroiu (mpeoOpa3oBHIBATH
JNECATUYHYIO IpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJIsITh yncna.

BBINOMHATS NPUKUJIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HAYCHUMU
YUCJIOBBIX BbIpaXKEHUW. BBIMONHATH ACUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeIIMHU.

[IpuMeHATh MPU3HAKU ETUMOCTH, Pa3I0KEHUE HA MHOMXHUTEIU HATYypaIbHBIX
quced.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3aJa4M, CBS3aHHbIE C OTHOIICHUEM
BEJIMYMH, TMPONOPLUUOHAIBHOCThIO BEJIWYWH, TMPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHus 3a7ad C YYETOM OTrPpaHUYEHHUH, CBA3aHHBIX CO CBOMCTBaMU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh ayire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSIThH €€ B
MpoLIEcCEe OCBOEHUS yUeOHOro MaTepHala.

Haxonuth 3HayeHUsT OYKBEHHBIX BBIPAKCHUNM TMpU 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

BrinonHate npeoOpa3oBaHus 1EJIOTO BBIPAKEHUS B MHOTOWICH IMPHBEICHUEM
MOJAO0OHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BeIMoNHATE yMHOXXEHHE OJHOWIEHa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3N0KEHUE MHOTOWICHOB HA MHOXHTEIU C IOMOIIBIO
BBIHECEHMS 32 CKOOKHM OOIIEro MHOXKUTEJISA, TPYNITUPOBKH CaraeéMbIX, MPUMEHEHUS
dbopMyIT COKpAIIEHHOTO YMHOYKEHUS.

[IpumeHnsaTs mpeoOpa3oBaHUsI MHOTOUYJICHOB JJISl PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30oBaTh CBOMCTBA CTEMEHEH C HATypaIbHBIMU IOKAa3aTeNsIMU IS
npeoOpa3oBaHusl BHIPAKEHHI.

YpaBHeHUS U HEPABEHCTBA



Pemwars nuHElHBIE ypaBHEHHs C OJHOW NIEPEMEHHOM, NPUMEHsSA MNpaBuia
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sABisercs m
YHUCJIO KOPHEM YPABHEHUS.

[IpumensTh rpaduueckue METOAbl MPU PELICHUM JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonGupate mnpuMepbl TMap YHCEN, SBISIONIMXCA PEHICHUEM JMHEHHOTro
YPaBHEHUS C ABYMsI [IEPEMECHHBIMU.

CrtpouTh B KOOPJIMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUS C JABYMS
EPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cucTembl ABYX JIMHEWHBIX YPABHEHUH C ABYMS MEPEMEHHBIMU, B TOM
qucIie rpauuecKy.

CocraBimATh M pemarb JIMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPAaBHEHMU 110 YCJIOBUIO 3aJla4d, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DOYyHKIUU

N300paxaTh HA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aIaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YHUCIOBBIE NMPOMEXKYTKH Ha
anreOpandeckoMm s3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHENHbIX GyHKIMNA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnucelBaTh € TOMOMIbIO (YHKUIMH H3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMU:. CKOpPOCTb, BpEMS, PACCTOSHHUE, I€HA, KOJMUYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAUEHHIO €€ apryMeHTa.

[lonumate rpadpuyeckuid cnocod NpeACTaBlICHHUS M aHajdu3a HHPOPMALIHH,
U3BJIEKaTh U MHTEPIIPETUPOBATh MH(OPMALIKIO U3 TPapUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEMN.

K xoniy oOyuenus B 8 kiacce oOydaromuidcsl TMOJYYHUT CIEIYIOIINE
IPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcrnonbs30BaTh HayajdbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBHUTEIBHBIX
qycesl JUIsl CPaBHEHHUS, OKPYIJICHUS M BBIUMCICHMN, M300pa)kaTh ICHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHATh TOHSATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIIOJBb3YSd NIpPHU HEOOXOIMMOCTH KaIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKECHHM, COJCpXKAIIMX KBaJpaTHbIE KOPHHU, HCIIOJIb3YS
CBOMCTBA KOPHEHN.

Hcnonp30BaTh 3anucu OOJBIIMX M MaJIbIX YHUCEN C IOMOILBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.



AJiredOpanyecKue BbIPpaKeHUs

[IpuMeHsTH MOHSTHE CTENEHM C 1EJbIM  [OKa3aTeleM, BBIOIHATh
npeo0pa3zoBaHus BHIPAKEHHM, COAEpKAIIUX CTETICHU C IEJIbIM ITOKA3aTEeIeM.

BbINONHATE TOXIECTBEHHbIE MPeoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHUCTBUI HAJ MHOTOWJICHAMH U alreOpandecKuMu ApOoOsMHu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaThs npeoOpa3oBaHMs BBIPAXKEHUMN I PEIICHHS Pa3IMYHBbIX 3a/1ad U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 PEabHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEWMHBIC, KBaJpaTHbIE YpPaBHEHUS W palMOHAJbHBIE YpaBHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMSs IEPEMEHHBIMH.

[IpoBOoaUTH TpOCTENIINE MCCIEAOBAHUA YPABHEHH M CHCTEM YpPaBHEHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpadUuecKuX MPeACTaBICHUM (YCTaHABINBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTe OT CIOBECHOM (OPMYIMPOBKM 3aJaud K €€ anreOpanyeckon
MOJIETM C TOMOIIBI0 COCTAaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yIbTaT.

[IprMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPAaBHEHUS, OLICHKU, PElIaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTIOCTPALIMIO MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TorumMaTe ¥ HCHONB30BATh (DYHKIIMOHAIBHBIC TIOHSITHS WU S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0OO03HAYCHUS), OMNPENCNsITh 3HaueHHe QYHKIUA TIO0 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU O €€ rpauKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3y = |x|, y = VX, OIHCBHIBATb CBOJCTBA YHCIOBOI ()YHKIIHI
o e€ rpaduxy.

K xonmy oOydenus B 9 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
peAMETHBIE PE3YJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAIIBHBIC U UPPALlMOHATIBHBIE YHCIIA.

BrimonasaTh apudmMeTnueckre ACHUCTBUS ¢ PAIMOHATBLHBIMU YUCIAMU, COYETas
YCTHbIE M TMHCHMEHHBIC MPUEMBI, BBINOJHSITh BBIYMCICHHUS C HPPaAMOHAIBHBIMU
YUCIIaMH.

Haxonuth 3HaueHUs CTETIEHEN C LEIbIMU MOKA3aTESIMU U KOPHEH, BBIYUCIATD
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIYHMCIICHUN, OIIEHKY YUCIIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA



PemaTe nuHEHbIE U KBAJIpATHBIE YPABHEHUS, YPABHEHUSI, CBOJSAIINECA K HUM,
npocTeiime JpoOHO-palluOHAIbHbBIE YPABHEHUS.

PemaTe cucTeMbl JBYX JIMHEWHBIX YpPaBHEHHl C JABYMS MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM.

PemaTte TeKCTOBBIE 3amadyM  anreOpamdeckKuM CIOCOOOM € TIOMOIIBIO
COCTAaBJICHUS YPABHECHUS WIIA CUCTEMBI JIByX YPABHEHHUH C JBYMS ITIEPEMEHHBIMU.

[IpoBOANTE TPOCTEUINIME HMCCIEIOBaHUS YPAaBHEHHM M CHUCTEM YpPaBHECHUH, B
TOM YHCJIe ¢ MPUMEHEHUEM TpapUUIECKHUX Mpe/ICTaBICHUH (yCTaHABIMBATh, UMEET JIU
ypaBHEHHE WJIM CHCTEMa YPaBHEHHUM PEILICHHMS, €CIIM UMEET, TO CKOJIBKO, U IIpouee).

Pemiate nMHEHBIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paxaTh
pEILlICHUE HEPABEHCTB HAa YHCJIOBOM MPSMOW, 3alMCHIBATh PEHICHHE C MOMOIIBIO
CHMBOJIOB.

Pemrats cuctembl TUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAKOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPAMOM, 3aNUCHIBAaTh PEIICHUE C TIOMOIIBIO CHUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MPU PEIIEHUH PA3TAYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBaTh (QyHKIMM H3y4YeHHBIX BHJIOB. I[loka3plBaTh CXEMaTHYECKHU

pacIoJIOKEHUE HA KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIMI Bua: Y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBucHMOCTH OT 3HAYCHHUIA
KO3(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth W H300paxaTb CXEMaTHYECKH TpaUKyd KBaApPaTUUHBIX (YHKLHMH,
OTUCHIBATh CBOWCTBA KBAIpaTUUHBIX (QYHKIUI 1O UX rpadukam.

Pacno3naBaTh KBaJpaTHUUHYIO (YHKIHMIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI
KBaJAPAaTUYHBIX (YHKLMIA U3 peabHOM XKU3HU, PUBUKHU, TEOMETPUH.

YuciioBble MOCTEA0BATEIbHOCTH U MIPOTPecCcH

Pacrio3naBaTh apu(pMETHUECKYI0O U T€OMETPUYECKYIO MPOrPECCUU MPU Pa3HbBIX
crioco0ax 3aJaHusl.

BoImonHAT,  BBIUMCIACHUS C  HCHOJb30BaHMEM GopMyl N-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI MEPBbIX N YJICHOB.

N300pakaTb 4jeHbl TMOCIEAOBATEJIBHOCTA TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YHCIOBBIMHU NOCIIEA0BATENBHOCTSAMHM, B TOM YHUCIIE
3aJa4d U3 PEATBbHOW JKM3HM (C HCIIOJNB30BAHMEM KAJBKYJIATOPa, LUPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue KosauuectBo
dyeKkTpoHHbIe (LM POBbLIE)
Ne ni/n pa3iesioB u TeM 4acoB
o0pa3oBaTejibHbIE PeCypChl
NPOrpaMMsbI Bcero
1 Yuciia 1 BBIYUCICHUS. o5 bubmuoreka [JOK
Pammonanbsubie uncia https://m.edsoo.ru/7f415b90
) AnreOpandeckue 97 bubnmnoreka [HOK
BBIPAKCHUS https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 bu6mmoteka IIOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduky. 24 bubnuoteka [HOK
OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 6 bubnuoreka [JOK
00001meHune https://m.edso00.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 102
I1O ITPOI'PAMME
8 KJIACC
HaumenoBanue KosmmyecTBo
DJIeKTpOHHbIe (LM (pOBbIe)
Nen/m | pa3menoB u Tem yacos
o0pa3oBaTejibHbIE PeCYpPChI
NPOorpaMMbl Bcero
1 Hucna v BBIYKCIICHUS. 15 bubmmoteka IIOK
KBanparsble kopHU https://m.edsoo.ru/7f417af8
Yucna U BBIYUCIICHHUS.
2 CreneHs C IeNbIM 7 bubmorexa TIOK
https://m.edsoo.ru/7f417af8
MoKazareiaem
Anrebpanueckue
3 BBIpakeHus. KBaapaTHbIit 5 bubmorexa HOK
p ’ P https://m.edso00.ru/7f417af8
TpEXUIICH
Anrebpanueckue
4 BBIpaKESHHUS 15 bubmoreia OK
P ) https://m.edsoo.ru/7f417af8
Anrebpanueckas 1po0b
YpaBHeHUS U
5 HepaBeHcTBa. KBaaparHbie 15 bubmmorexa [JOK
p ’ P https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHeHUS U BuG OK
6 HepaBeHCTBa. CUCTEMBI 13 mommorexa L1

YpaBHEHUU

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

7 HEpaBEHCTBA 12 bubmorexa LOK
p ' https://m.eds00.ru/7f417af8
HepasencrBa
8 @yHkuuu. OCHOBHbBIE 5 bubnmoreka [JOK
MTOHATHS https://m.edsoo.ru/7f417af8
9 Oyaknun. YucmoBbie 9 bubnmnoreka HOK
byHKIIIN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME U 6 bubnmoreka [JOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102
I10 ITPOI'PAMME
9 KJIIACC
KouaunyecTBo
Ne HaumenoBaHue pa3jiejioB 1 4ACOB JuiekTpOHHbIE (LU poOBbIE)
n/n TeM NPOrpaMMsbl o0pa3oBaTe/ibHbIE PeCypChl
Bcero
1 Uucaa 1 BEIYUCICHUS. 9 bubmuorexa [JOK
JleficTBUTENIbHBIE YHCIIa https://m.edso0.ru/7f419d08
YpaBHEHHS 1 HEPABEHCTBA.
2 YpaBHEHUs C OJTHOU 14 bubmorexa HOK
p . g https://m.edso0.ru/7f419d08
MEepEMEHHOMN
3 YpaBHEHUs U HEPABEHCTBA. 14 bubmuorexa [JOK
CucreMsl ypaBHeHU https://m.eds00.ru/7f419d08
4 YpaBHEHUs 1 HEpABEHCTBA. 16 bubmuotexa [JOK
HepasencrBa https://m.eds00.ru/7f419d08
bubmmoteka [IOK
) 1
> YHKHH 6 https://m.edso00.ru/7f419d08
6 Yucnosbie 15 but6mmoreka [IOK
MOCJIETOBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenwme, 0600IIEHNE, 18 bu6nuoreka [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edso00.ru/7f419d08
BIIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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