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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MPOJI0JKEHUS 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTHEe y 00yvaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX /ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI W BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JOTHYECKOT0 MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3AlHI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITENIbHOM ~ JICATEIbHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» mjis OCHOBHOTO
o01mero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEPKATEILHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3pika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «AnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «UWCiIa W BBIYHCICHUS» CIYXUT OCHOBOW IS
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
JKU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
NPEACTABICHU O JEHCTBUTEIHLHOM 4YHCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUYU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « AJreOpandecKue BhIPAKEHUSD
U «YpaBHEHMS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHUYeCKOro amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,



CMEXHBIX MPEAMETOB M IPaKTUKO-OPHUEHTHPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOI0 001Iero o0pa3oBaHusl Yy4YeOHBIM MaTepuan TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUISL TIOCTPOCHHUSI MaTeMaTUYeCKUX MOJEJNEH, OIMUCaHUs MPOLECCOB U
ABJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HH(GOPMAaTUKH, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHUS], CHIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Coneprxkanve QyHKITMOHATBHO-TPA(PUIECKON JTMHUY HAIEICHO Ha TOJYICHHE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTHYECKON MOJENH
JUTSL ONTMCAHUsS M UCCIIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCA
YMEHHMSI UCTIOJIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBWIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMYy MIaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 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 yaca B Hefieui0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaTve panMOHANBHOTO YHCHA, 3aluCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCiIamMu. PelieHue 3agad u3 peaibHOW NPakTUKW HA 4acTH, Ha
JpoOH.

CreneHb C HaTypallbHBIM I[IOKa3aTeJIeM: OIpelaesieHue, NpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENEeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBannue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MPOU3BEIEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl u MHOTOWIEHBI. CreneHp MHOrowieHa. CioKeHue, BBIYUTAaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEWHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBl€HHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE ¢ ABYMs MEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA

Koopaunara Touku Ha npsiMoil. YucnoBble TPOMEXYTKHU. PaccTosiHue mexay
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOIA.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.



Yrenune rpadukoB peanbHbix 3aBucumocted. Ilonsartue ¢ynkuuu. I'paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'paduueckoe pelieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.
8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uUppanMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YKCIIA.

AnreOpandeckue BRIpOKCHUSAJIre0pandecKue BhIPaKeHust

KBampaTHbiii  TpE€XuieH, pas3loKEHHE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxxeHue, BBIUMTAHHE, YMHOXKEHHE, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbie BRIpaXKEHUS U UX MTPE0Opa3OBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpHIpeTalvs YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonstue Qynkmuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padux dbynkumu. YUrenwe cBoiicTB ¢yHKumuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEeATTbHBIE MPOIECCHI.

OyHKIMKM, OIMUCHIBAIONIME TIPSAMYIO M OOpaTHYH MPONOPLHMOHAIIBHBIC
3aBHCHMOCTH, uX rpaduku. Oyukumn Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe
pelIeHNEe YPABHEHUN U CUCTEM YPABHEHUM.

9 KNIACC

YucJia 1 BBIYUCIEHUS

PanmonanpHble unciia, UPpallMOHAIBHBIC YUCIIA, KOHEYHBIE M O0€CKOHEYHBIC
JeCATUYHBIC APpoOH. MHOXKECTBO JIEUCTBUTEIBHBIX UHCE, IEUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHBbIE eCATUYHBIC IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEUCTBUTENBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.



CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKpYXKAIOLIETO MHpa, JAJIUTENBHOCTh IPOIIECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnamxE€HHOE 3HAUEHUE BEIMYMHBI, TOUHOCTb MpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u oieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbeW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPaBHEHUM C IBYMs IIEpEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHHUM,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopoW creneHu. ['padpuyeckas
UHTEpIIPETaLHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienve JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIMNPYyHKIUA

KBaaparuunas ¢ynkuus, €€ rpadpuk u cBoictBa. Ilapabona, KoOpAHHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

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

Uucnosele mocienoBarelbHOCTH  YHCI0BBIE MOCIEI0BATEILHOCTH U
Nporpeccuu

[IoHsiTHE YMCITOBOM IMOCIENOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIIBHOCTH
peKyppeHTHO# dhopmyoi u Hopmysoi N-ro YieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre WICHOB apuU(pMETUYECKOM M TEOMETPUYECKON mporpeccui
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CI1oHBIE NIPOLIECHTBHI.



IHIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IHPOI'PAMMUBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3y/IbTaThl OCBOCHUS IIPOrPaMMbl yueOHOro Kypca «Anredpay
XapaKTEPU3YHOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBIICHMEM MHTEpeca K IIPOLIJIOMY M HACTOSIIEMY POCCUNCKONW MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUHCKOU
MaTE€MaTUYECKOM IIKOJIbI, K UCIOJIB30BAHUIO 3THX JOCTHXKEHHHA B JPYrMX HayKaxX W
NPUKIAJHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEN TIpa)KJaHWHA U peai3allu €ro
IpaB, IPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3JIMYHBIX
CTPYKTYp, SBJIEHUM, MPOLEAYyp TIpakJaHCKOro oOmiecTBa (Hampumep, BbIOOPHI,
OINPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO JTHUECKUX HpoOJeM, CBSA3aHHBIX C
IIPaKTUYECKUM IPUMEHEHHEM JIOCTH)KCHUM HayKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0BO€E BOCIIMTAHUE:

YCTAaHOBKOM HA aKTHUBHOE YYacTUE B pEIIEHUM MPAKTHYECKUX 3aaad
MaTE€MaTU4YeCKOM HANpaBJICHHOCTH, OCO3HAHWEM BaXHOCTHM MaTe€MaTHYECKOIO
oOpa3oBaHUsI Ha MPOTSHKEHUM BCEM MKU3HU I YCNEMHON NpoQecCuoHaIbHON
NEeATEIbHOCTH WM Pa3BUTUEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBUAYAIbHON TPAEKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4eCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K  OMOIMOHAIBHOMY M  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUH, pacCyKIE€HUW, YMEHHUIO BHJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTaUuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UEJIOBEKa, IMPUPOJIBI U
o0miecTBa, TMOHUMAHUEM MaTeMaTHUYeCKOM HayKu Kak c@epbl 4Yel0oBeuYeCKOn
NEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIA3ALUH,
OBJIAJICHUEM $I3BIKOM MaTeMaTHUKW W MaTEeMaTHYEeCKON KyJbTypOWl KakK CpelICTBOM
MO3HAHUA MHpA, OBJAJACHUEM NPOCTEUIIMMU HaBBIKAMHU HUCCJEI0BATENbCKOM
NEATEIbHOCTH;

6) ¢usuyeckoe BocnUTaHUe, (POPMUPOBAHHE KYJBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOIyYUs:

TOTOBHOCTBIO NIPUMEHATh MAaTEMaTUYECKUE 3HAHUSA B HHTEpPEcax CBOEro
3I0pOBbsl,  BEIEHHUS  3J0pOBOro  oOpaza  Ku3HM  (3I0pOBOE  MHTAaHHE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W  OTAbIXa, peryspHas (¢uznyeckas



aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedJIeKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA NMPUMEHEHUE MaTEMAaTHYECKUX 3HAHWM JJIs PEIICHUA 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIIECH cpeibl, TUTAHUPOBAHUS MOCTYIIKOB U OILICHKU MX
BO3MOXXHBIX TIOCJICACTBUN JUISI OKPYIXKAIOIIEH Cpenbl, OCO3HAaHHWEM TIJ100aIbHOTO
XapakTepa dKOJOTHUYECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) amanranms K HM3MEHSAKWINMMCH YCJIOBUSIM COLHUAJIBHOW U NPHUPOAHON
cpeabl:

FOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NESATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Y JPYTUX JIIOJIeH, TprUoOpeTaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETECHIIMU U3 ONbITa APYTHX;

HEOOXOJIMMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAaHUM, B TOM 4YHCIIE
bopMyIUpOBaTh UJICU, TIOHATHS, THIIOTE3bl 00 00OBEKTAX M SBICHUSAX, B TOM UYHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaThb  JCMUIIUTHI  COOCTBEHHBIX 3HAHUK U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIPUHUMATH CTPECCOBYIO
CUTyaIlI0 KaK BBI3OB, TPEOYIOIMHMI KOHTPMEp, KOPPEKTHPOBATH IIPUHHUMAECMbIC
pelieHus W JAcHCTBHSA, (OPMYIUPOBATH W OICHUBATh PUCKH M TOCIEICTBUS,
dhopMUpOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBISITH M XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHUYECKHX
OOBEKTOB, MOHATHA, OTHOIIEHUH MEXIy HOHATUAMHU, (OPMYyIUPOBATH
ONpENENeHUs]  TMOHATUM,  yCTaHABIMBAaTh  CYUIECTBEHHBI  MPU3HAK
KJaccu(uKanuy, OCHOBaHUA sl OOOOIIEHWST U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIOPUHHUMATH, (QOPMYJIUPOBATH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE W OTpUUATENIbHbIE, €IWHUYHbIEC, YacTHble U oOuIue,
YCIIOBHBIE;

e BBIBIIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JAaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, MpeiaraTh KpUTEpUu
JUISL BBISIBJIICHUSI 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

e JieJaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3aKJIFOUCHHI 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTENbCTBA MATEMATHMUECKUX YTBEPKICHUM (TpsMble U OT
IPOTUBHOI'0), MPOBOAUTH CAMOCTOSITEIBHO HECJOXKHBIE [0KA3aTelbCTBa
MaTeMaTHUYeCKUX (PAaKTOB, BBICTpPAUBaTh aAPryMEHTALUIO, I[PUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;



BbIOMpaTh CIOCO0 pemieHus ydeOHOW 3agauM  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUICHUs, BbIOUpaTh HauOoJiee TMOIXOMAIUNH C Yy4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM HMHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOpPEUHE, MpodiIeMy,
CaMOCTOATENILHO YCTaHABJIMBATh HCKOMOE U JaHHoOe, (opMUpoBaTh
TUIOTE3Y, aprYMEHTHUPOBAThH CBOIO MO3ULIMIO, MHEHHE;

OPOBOJAUTH TIO0 CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY HECIIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE MO YCTAHOBIECHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHHS W BBIBOJBI MO pe3yjbTaTaMm
MPOBENEHHOTO HAONIOACHUS, MCCIEIOBAaHUs, OIEHUBATH JOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTUE IIpollecca, a TAaKKe BBIIBUTATb
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMALUK, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

BbIOMpaTh, AaHAJIW3UPOBAaTh, CHCTEMATU3UPOBAThb M HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BbIOMpaTh (opMy TmpeiacTaBiieHUs UHGOpPMAMM U WUIIOCTPUPOBATH
pemiaemMple 3aJayd  CXeMaMmH, JAuarpaMMaMM, HHOM Tpapukod M HX
KOMOMHAILMSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALMH MO KPUTEPUAM, MNPEII0KEHHBIM
y4UTENEM UIU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eCTBHS:

BOCIIPUHUMATH U (POPMYTUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOJy peIIeHUs
3aJ1a4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B XO7Ie 0OCYXJeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOU TEMBbI,
poOJIeMBbI, pelraeMon 3a/lauu, BHICKA3bIBATh WJIEH, HAICJICHHBIC HA TTOWCK
pEIICHUS, COTIOCTABIIATh CBOM CYXKICHUS C CYKICHUSAMHU IPYTUX YIaCTHUKOB
yanora, OOHapy»KMBaTh pPa3jU4YUMe M CXOJCTBO MO3UIIMK, B KOPPEKTHOM
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3yJIbTaThl PEIICHUsS 3aJ1aud, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOSTEIIBHO BBHIOMPATh (hOpMaT BBICTYIUICHHUS C YIETOM 3a]1a4
MpPEe3eHTalUU U 0COOEHHOCTEN ayIUuTOpHUU;

MOHUMATh W WCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHON W WHIANBUIYaTbHON
paboThI pU pelIeHNH YIeOHBIX MAaTEMAaTHUECKUX 3a/1a9;

MPUHUMATh 1e7Th COBMECTHOW IEATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOW paboOThl, pacupeneisTh BHABI pabdOT, JAOrOBApPUBATHCA,
o0CyXXIIaTh MPOIECC W PE3yJbTaT padOThI, 0000MATh MHEHHSI HECKOIBKUX
JIIOICH;



e Yy4YacTBOBaTh B TIpynmoBbiX (opmax pabotel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE LITYPMBI U APYTUE), BHIIIOJIHATH CBOIO YacTh pabOThI U
KOOpPAMHUPOBATh CBOU JACUCTBUS C APYTMMHU YJIEHAMU KOMaH/bl, OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B OOWMH MNPOAYKT 1O  KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJATh IUIaH, AJITOPUTM pEIICHUS 3agadu (WM €ro
4acTh), BBIOMPATh CIOCOO pPEMICHHS C y4ETOM HMEIOIUXCS PECypCcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTUpPOBaTb H  KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

e BJAJETH CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTara
pelIeHns MaTeMaTHUeCKON 3a1auu;

e IPEIBUIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUM 3a/1ayH,
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEJIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTU MOCTABICHHON €U U
YCIOBUSIM, OOBSCHATh NPUYMHBI JIOCTHIKEHUS WIM HEJOCTM)KEHMS LIEJH,
HaXOAMTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 Kijacce OOydarOUMHCsS TMOJYYUT CIEAYIONIUE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

BeITIONTHATE, cOoYeTass YCTHbIE M THCBMEHHBIC TPHUEMBI, apu(PpMETHUCCKUC
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaAMHU.

HaxoauTh 3HAYe€HHUS YHCIIOBBIX BBIPAKEHUN, MNPUMEHSATH pPa3HOOOpa3HbIC
criocoObl ¥ TPUEMBI BBIYUCICHUS 3HAUYCHHM APOOHBIX BBIPAXXEHUMU, COJEp KaIIuX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoquts OT omHOW (OpMBI 3amucu 4Yucen K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Obh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAIIOHATILHBIC YHCTIA.

OKpyrasTh yKcIIa.

BBITIOTHATE TMPUKUAKY W OIEHKY PE3yJIbTaTa BBIYUCICHHUH, OIEHKY 3HAYCHUU
YHUCJIOBBIX BBIPAKCHUN. BBITOMHATH JEWCTBUS CO CTENCHSIMH C HATYpPaJbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHsATh MPU3HAKKU JIETUMOCTH, Pa3JI0KEHHE Ha MHOXXHUTENIM HaTypajbHBIX
YHCEll.

Pemate mnpakTUKO-OPUEHTHUPOBAHHBIE 3a/layd, CBSI3aHHbIE C OTHOILEHHUEM
BEIIMYMH, MPOMOPIIMOHAIIBHOCTRIO BEJIWYWH, TMPOIEHTAMH, WHTEPIPETHPOBATH
pe3yabTaThl pelieHus: 3a7ady ¢ YYETOM OTrPaHHYEHUH, CBA3AaHHBIX CO CBOICTBAMH
paccMaTpUBAEMbIX OOBEKTOB.



AJiredpanyeckue BbIpaKeHUs

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B
IPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuania.

Haxoguth 3HaueHus OYKBEHHBIX BBIPAXEHUI MNpU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrimonHATe npeoOpa3oBaHMsl LEJIOr0 BbIPAXKEHUS] B MHOTOYJIEH MPUBEACHUEM
NOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINONHATE YMHOKEHHME OJHOYICHA HAa MHOIOYWIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCylIeCTBIATh  PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIN C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXXHTEJIS, TPYNIUPOBKU CJIAra€MbIX, IPUMEHEHUS
bopMyI COKpAIIEHHOTO YMHOXKECHHUSI.

[IpumensaThr mpeoOpa3oBaHrs MHOTOWIEHOB ISl PELICHUS PA3IMYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTENEHEH C HATypaJIbHBIMA IOKA3aTEIsIMHA IS
peoOpa30BaHus BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

PemaTre 5MHEHHBIE ypaBHEHHsS C OJHOW NEPEMEHHOW, NPUMEHSSA NpaBHIIA
[Iepexo1a OT UCXOAHOTO YPaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepsTs, sBisercs iu
YHUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduueckue METOJbl MPU PELICHUU JIMHEWHBIX YPaBHEHUW U HX
CUCTEM.

[lonOupaTe mnpuMepsl Tap YHCEN, SBISIOIIMXCS pELIEHUEM JIMHEWHOTO
YPAaBHEHMUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IMJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHS C ABYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, MPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucTemsbl ABYX JIMHEWHBIX YPABHEHUMN C JBYMS NEPEMEHHBIMH, B TOM
qucIie rpa@uiecKu.

CocTaBnATh W pelmarh JIMHEWHOE YpPAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMH 110 YCJIIOBHUIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1ayy NOJIyYECHHBIN PE3yJIbTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, UHTEPBaJbl, 3alMCHIBATh YUCJIOBBIE NMPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAHWHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (PYHKIUMH HM3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, pacCTOSHUE, LE€HA, KOJIMYECTBO, CTOMMOCTB,
IPOU3BOIUTENLHOCTbD, BPEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crmocoO MpeAcTaBICHUS W aHalIW3a HHQPOpMAaIH,
U3BJIEKATh U MHTEPIPETUPOBATh HH(OPMALINIO U3 TPa(UKOB peabHBIX MPOLECCOB U
3aBUCUMOCTEH.



K «xonmy oOyuenuss B 8 KkJjacce o0Oydaromuidcs TOJYYUT CJCAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

Hcrnonb30BaTh HayalbHbIE MNPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qucesl Ui CPaBHEHHUsS, OKPYIVIEHHWS M BBIUMCIEHHUN, M300pakaTh JEHCTBUTEIbHBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOW MPSMOM.

[TpumeHATh TOHATHE AapU(PMETUYECKOrO0 KBAaJAPAaTHOIO KOpPHSA, HaXOAWUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3ys IpPU HEOOXOJUMOCTH KaJbKYJISATOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKECHUN, COACpXKAIIUX KBaJApaTHbIE KOPHHU, HCIOJB3Ys
CBOMCTBA KOPHEN.

Hcnonb30BaTh 3anucu OOJIBIIMX W MAJbIX YKCEN C MOMOIIBIO JE€CATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHU

[IpuMeHATh MOHATHME CTENEHM C LEeIbIM  [0Ka3aTejaeM,  BBINOJIHATH
peoOpa3oBaHus BIPAXKEHUI, COEPIKALIUX CTENIEHH C LEIbIM OKa3aTEeJIEM.

BBINONHATE TOXAECTBEHHBbIE MpeoOpa3oBaHUs PallMOHABHBIX BBIPAXKEHUM Ha
OCHOBE MPaBUJI IEUCTBUN HaJl MHOTOUJICHAMH U aare0pandecKuMu ApoOsSMHU.

PackiiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumeHsTh NpeoOpa3oBaHUs BBIPAKEHUH NI pELICHUs] pa3IuYHbIX 33]ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHElHbIE, KBaJIpaTHbIE YpPAaBHEHHS W PAMOHAIBHBIE YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE NPOCTEMIINE HCCIENOBAHUS YPABHEHUM M CHCTEM YpPAaBHEHUMW, B
TOM YHCJI€ C MPUMEHEHHEM TpadUuecKuX NMpeAcTaBieHni (YyCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexomuTs OT cClIOBECHON (OPMYIHPOBKH 3adaud K €€ aireOpandecKout
MOJEIM C TIIOMOIIBKD COCTaBJICHWS YPAaBHEHUS WM CHUCTEMBl ypaBHEHMIA,
VMHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJTYyYEHHBIN pe3ysbTarT.

[IpuMeHsATh CBOWMCTBA YHMCIOBBIX HEPABEHCTB /I CPABHEHMSI, OLICHKH, PEIIaTh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI, JaBaTh TpadUuecKyro
WJUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[lonumMaTh ¥ HCNOJB30BATh (DYHKIIMOHAJIBHBIE TMOHATUS W S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O0O03HAYEHMsI), ONPEAENSITh 3HAueHHE QYHKUUUA MO 3HAYEHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKIUN BUJIA:

y=k/x,y =x2,y=x3,y = |X|, Y = VX, OIHCBHIBATH CBOICTBA YHCIOBON (yHKIHH
o e€ rpaduxy.

K xonmy oOyueHus B 9 Kjacce o0Oy4arOmUNACS TOJYYUT CJCAYIONINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.



BremonusaTe apudmeTrueckue IeHCTBUS C PAllMOHATBHBIMU YMCIAMH, COUYETas
YCTHBIE W NHCHbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCICHUS C HUpPpalMOHATbHBIMU
YUCIIAMH.

HaxonuTth 3HaueHUs CTENeHe! ¢ IEeNbIMUA MOKa3aTesIMU U KOPHEH, BBIYUCISATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMH.

OkpyrasiTh  NEUCTBUTENbHBIC YWCIA, BBIIONHATh MPUKUIKY pe3yJibTara
BBIYHCIICHUM, OI[EHKY YHCIIOBBIX BHIPAKECHH.

YpaBHeHNs U HEPABEHCTBA

Pematp nuHEHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHHSI, CBOJSALIMECS K HUM,
pocTelIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemate cucTeéMBl NBYX JIMHEHMHBIX YPaBHEHUM C JBYMsS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TEKCTOBbIE 3aJayd  alreOpanvdecKuM CIOCOOOM € TIOMOIIbIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI JIBYX YPaBHEHHUHU C ABYMS IEPEMEHHBIMH.

[IpoBoMTE IpOCTEHIINE HMCCIECIOBAHUS YPAaBHEHW M CUCTEM YpPaBHEHHWI, B
TOM YHCJIE€ C MPUMEHEHUEM IpadUueCcKUX MPeICTaBICHUI (yCTaHABINBATh, UMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemars nuHelHblE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaTb
pELICHUE HEPAaBEHCTB HA YHWCIOBOW NPSIMOM, 3allMCHIBATh PEIIEHUE C ITOMOIIBIO
CHUMBOJIOB.

PemaTe cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
PsIMOiA, 3aITUCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUU PA3IUYHbIX 3a/a4.

DOyHKIUU

Pacnio3naBaTh (QyHKIMM W3y4YyeHHbIX BUIOB. [loka3piBaTh CXeMaTUYECKU
pacnosoKeHue Ha KOOPIUHATHOM TUIOCKOCTH TpadukoB GyHKIMA Bupa: y = kX, y =
kx + b,y =kix,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBucEMOCTH OT 3HAYCHHMIA
K03 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W H300pakaTh CXEMAaTHUYECKH TpauKd KBaapaTHUHBIX (YHKIIUMH,
OIKCHIBaTh CBOMCTBA KBAJIPAaTUYHBIX (DYHKIIUI 110 UX rpaduxam.

Pacno3naBaTh KBaapaTUyHYI0 (PYHKIMIO MO (hopmyre, MPUBOIUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMeTHUUECKyI0 U F€OMETPUUYECKYIO TIPOTrPECCUM TIPHU PAa3HBIX
crnoco0ax 3aJaHusl.

BbIMONHATS ~ BBIYKMCIEHHUS C  HUCHOJb30BAaHMEM  (QopMysn N-ro  YieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkarb 4jieHbl TMOCIEAOBATENIbHOCTH TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3a1aum, CBA3aHHbBIE C YHCIOBBIMU NOCIEA0BATENBHOCTSAMH, B TOM YUCIIE
3aJaud U3 PpeaTbHOW JKM3HM (C HCIIOJNIB30BAHMEM KaJbKyJIATOPa, IHPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 3 0 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 2 0 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 2 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 0 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 4acoB 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. Ksagparasle KopHU 15 1 0 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - 0 0 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1 0
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 0 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13 1 0
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o 1 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne u obobmene 0 1 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 1 0 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 0 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCIOBBIE TTOCIIEN0BATEILHOCTH 5 0 httns://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 0 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
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Anre6pa, 7 kinacc/ Maxkaperues F0.H., Munatok H.I'., Hemmkos K.W. u apyrue;
noA penakuuen TenskoBckoro C.A., AkupoHepHoe o0iiecTBo «M31aTenscTBoO
«IIpocBemenue»

2. Anrebpa, 8 xiracc/ Makapsrue FO.H., Munmiok H.I'., Hemxos K.U. u npyrue;
noA penakuuen TenskoBckoro C.A., AkupoHepHoe o0iiecTBo «M31aTenscTBoO
«IIpocBerieHue

3. Anrebpa, 9 kiacc/ MakapsiueB FO.H., Munmiok H.I'., HemxoB K.U. u npyrue;
non peaakuuen TemsikoBckoro C.A., AkiinoHepHoe o01ecTBo «M31aTenbcTBo
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

JluapakTuyecknue MaTepualibl o ajareope: 7 kiace : K yueOHuky FHO.H.
MakapsrueBa u ap.; nox pea. C.A. TensskoBckoro «AJreopa.

JuaakTuyeckne MaTepualbl o ajareope: 8 kiace : k yueOnuky FO.H.
MakapsrueBa u ap.; nox pea. C.A. TensikoBckoro «AJreopa.

JuapakTuyeckne MaTepualbl o ajareope: 9 kiace : k yueOnuky FHO.H.
MakapsrueBa u ap.; nox pea. C.A. TemsikoBckoro «AJreopa.

CamocrosiTe/IbHbIE M KOHTPOJIbHBIE Pa00ThHI N0 ajredpe: 7 Kiiacc: K yHeOHUKY
FO.H. Makapsruesa u 1ip.; noa pen. C.A. TensakoBckoro «AJreopa.
CamocTosiTeIbHbIE M KOHTPOJIbHBIE PAa00ThI MO ajaredpe: 8 Kiacc: K yueOHUKY
FO.H. MakapsiueBa u ap.; o pea. C.A. TensikoBckoro «AJjreopa.

CamocTosiTe/IbHbIE M KOHTPOJIbHBIE Pa00ThI N0 ajaredpe: 9 kiacc: K yueOHUKY
FO.H. MakapsiueBa u ap.; o pea. C.A. TensikoBckoro «AJjreopa.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NHTEPHET


https://schooln20.ucoz.ru/2016-2017/V-pomoch/matematika_8_klass_ershov.pdf
https://schooln20.ucoz.ru/2016-2017/V-pomoch/matematika_8_klass_ershov.pdf




