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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBIsieTCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3zoBaHus. OHa 00ECIIEYMBAET U3YUCHUE APYTUX AUCHUILIINH, KaK €CTE€CTBEHHO-
HAay4yHOrOo, TaKk M TYMaHMTapHOTO IIMKJIOB, €& OCBOEHHUE HEOOXOIUMO st
MPOIOKEHUsT 00pa30BaHUs U B TOBCEHEBHOM *Ku3HU. PazBuTtue y o0ydaromuxcs
Hay4YHBIX TMPEJICTABICHUN O TNPOUCXOKJIECHUU U CYIIHOCTU alredpandecKux
a0CTpakIi, croco0e OTpaKeHUsI MaTeMaTHYECKON HayKOMW SIBJICHUN M MPOIIECCOB
B Mpupojiec W OOIIECTBE, POJM MATEMATUYECKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4yeCTB MBIIUICHHS, HEOOXOJUMBIX JJI aJIalTallid B COBPEMEHHOM HU(POBOM
obmiectBe. M3ydenue anreOpbl oOeclmeyrMBaeT pPa3BUTHE yMEHHS HaOIIOJaTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUSI W BBIBOJBI,
dbopMyaupoBaTh yTBepKaAeHUA. OCBOCHHUE Kypca anreOpbl 00eCIeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYyYarOUIMXCsA: OHM MCIHOJB3YIOT JACAYKTUBHBIE W
MHJyKTUBHBIE paccyXJeHusi, 0000IIeHuEe U KOHKPETHU3allhI0, a0CTparupoBaHue u
anajoruto. OOyueHuwe  anreOpe  NOpeANojiaraeT  3HAYMUTENbHBIA  O00BEM
CaMOCTOSITEJIbHOM  JIEATEIbHOCTH O0YyYarolIuxcsi, IMOATOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 sIBIsETCs peanu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUYEHHUS.

B crpykTtype mnporpamMmmbl yuyeOHOTO Kypca «AnredOpa» s OCHOBHOIO
o011iero 00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOJUYECKHE
nuHun: «Yucna u BBIYUCIEHUA», «ANreOpanuyeckue BBIPAXKECHUS», «YPABHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxnas u3 3THX COJepKaTeIbHO-METOANYECKUX
JUHUN pa3BUBAETCA HA MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3AaUMOJICHCTBYS C
IpYTMMHU €ro JuHusAMU. B Xxoxe wusydenuss ydeOHOro Kypca oOydaromumcs
MPUXOJIUTCSI JTOTUYECKH PACCYXkAAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjeliax
MaTEeMaTHYECKOro 00pa30BaHUs M CHOCOOCTBYIOIIME OBJIAJICHUIO 00YyUYarOITUMHUCS
OCHOB  yHHMBEpPCAJbHOIO  MaTemMathueckoro si3pika. ColepxaTenbHOM U
CTPYKTYpHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «Auredpa» sBIS€TCS €ro
MHTETPUPOBAHHBINA XapakTep.

Copepxanue JUHUM «Yucia W BBIYHACICHHUS» CIY>)KUT OCHOBOM JIJIA
JaTbHEUIEro U3y4eHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOyHArOUIUXCS
JIOTUYECKOTO MBIIUICHHS, GOPMUPOBAHUIO YMEHUS IOJIb30BAThCS aJrOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCEIHEBHOM
®U3HU. PazBUTHE MOHSTUS O YKUCJIE HA YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM W HMPPALUOHAIBHBIMH YHUCIAMHU, (POPMHUPOBAHUEM



MPEJCTABJICHUN O JIEWUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHCIIOBOU
JIMHUHU OTHECEHO K CpeIHEMY 00I1IIeMy 00pa30BaHUIO.

Conep:kanue JByX alire0pandecKux JMHUM — « AIreOpandecKue BhIPaXKEHUSI»
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYHAIOIIUXCS
MaTeMaTUYECKOro amrapara, HEoOXOAMUMOTO JJisi PEIICHHs 3a7ad4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHusi Y4YeOHBI Marepuaq TPYHIUPYETCS BOKPYT
pallMOHANBLHBIX BhIpAXKEHUH. Alredpa A1eMOHCTPUPYET 3HAUCHUE MATEMATHKU Kak
S3bIKa I TIOCTPOCHHS MATEMATHUYECKUX MOJEIEeH, OIMUCAHUS MPOIECCOB U
SABJICHUU peanbHOro Mupa. B 3agaum oO0yueHusi anreOpe BXOIAT TaKXKe
JNanbHEWIlee pa3BUTUE aJNTOPUTMHYECKOrO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIsI OCBOGHHUSI Kypca UH(OpPMATHKH, U OBJIaJCHUE HaBbIKAMU
JNEAYyKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue cUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEeHHUsI, CHOCOOHOCTEHM K MAaTEMAaTHYECKOMY TBOPUECTRBY.

Conepxxanue GyHKIHMOHAIBHO-rpadUueCKON JTMHUM HALIEJIEHO HA MOJyYeHUe
oOyyaromuMucsl 3HaHUN O (PYHKIUAX KaK BayKHEWIlIe MaTeMaTHYeCKOW MOJEIn
JUTSL OTIMUCAHUSI M UCCIIEIOBAHUS pa3HOOOpa3HBIX MPOILIECCOB U SBJICHUN B MPUPOE
u oOmectBe. M3ydyeHue martepuana crnocoOCTBYET Pa3BUTHIO Yy OOydarOUIUMXCs
YMEHUS UCTIOIb30BaTh Pa3IUUHbIE BHIPA3UTEIBHBIE CPEICTBA SI3bIKa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaJd B (QOpMHpOBAHHUE
MPEACTaBICHUN O POJIM MAaTEMATUKHU B Pa3BUTUU UBUIN3ALNH U KYIbTYPBHI.

CormacHo yueOHOMY TmaHy B /-9 Kkiaccax wu3y4aeTcs YYeOHBIM Kypc
«Anrebpa», KOTOpPHIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3Jeibl COJIEPHKAHUS:
«Yucna u BbIYUCICHUS», «ANreOpanyeckue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN».

Ha u3ydenne yueOHOTO Kypca «Anredpa» otBoautcs 306 gacoB: B 7 Kiacce
— 102 gaca (3 gaca B Henmeno), B 8 kinacce — 102 gaca (3 waca B Hexmeno), B 9
kiacce — 102 yaca (3 gaca B Hezedo).



COIEPKAHUE OBYUEHUA
7 KIIACC

Yucsia 1 BIYUCICHUSA

JIpoOu OOBIKHOBEHHBIE U JIECSITUYHBIC, MEPEX0]l OT OJHOW (POpMBbI 3aMUCH
npobeit k apyrod. IloHaTHe palMoOHAIBHOTO YHCJA, 3allkMCh, CpPaBHEHHE,
YOOPSIIOYMBAHUE  pallMOHAIBHBIX  4ucel. ApudMmeTHdyeckue JeUCTBUS €
palMoOHAIBHBIMK YucliaMu. PemeHne 3aa4y U3 peaibHOM MPAKTHUKHA HA 4acTH, Ha
poOHu.

Crenenb ¢ HaTypajbHbIM IIOKa3aTeleM: OMpelesieHne, MNpeoOpa3oBaHue
BBIpAKEHUI HA OCHOBE OMpPEACNICHUS, 3aMUCh OonbIIKX uucen. [IporeHTsl, 3anuckh
MPOILIEHTOB B BUJE ApoOU U ApoOU B BUAE MPOLIEHTOB. TpHu OCHOBHBIE 3aJla4d Ha
MPOLEHTHI, PEICHUE 3a7a4 U3 PEabHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPa3I0KEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

Peanbubie  3aBUCMMOCTHM, B TOM 4YHuClIe T@psMas W oOparHas
MPONOPIMOHATIBHOCTH.

AuredOpanyecKkue BbIpPaKeHUA

[IepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOMU. [lomycTrmbie
3HAYEHHUS NepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEXY BEJIMUYMHAMU B BHUJIE
dbopmyiibl. Beruucienus no ¢popmyinam. [IpeoOpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOXJCCTBEHHO pAaBHBIC BBIPAXKEHHUS, IMpaBWia NpeoOpa3oBaHUS CyMM U
MIPOU3BEICHUH, TPaBUJIa PACKPBITUS CKOOOK M MPUBEIEHHUS MOI0OHBIX CIaraeMbIX.

CBoJCTBA CTENEHU C HATYPAIBHBIM IMOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHbl. CreneHp MHOrouieHa. Cllo)KeHUe, BhIUUTAHUE,
YMHOKEHUE MHOTOYWIEHOB. @OpMyINibl COKpPAaIEHHOTO YMHOXKEHUSA. KBaJpaT
CyMMBl M KBajpaT pasHocTtu. @Dopmysia pa3HOCTHM KBaJparoB. PasnoxeHue
MHOTOYIEHOB HA MHOYKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMS, MpaBWiia MpPeoOpa30OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOTO
YpPaBHEHUs, pELUICHUE JIMHEHMHBIX ypaBHeHUM. (COCTaBl€HUE YpPAaBHEHUW IO
YCJIOBHIO 3a7jauu. PenieHne TEKCTOBBIX 3a/1a4 C MOMOIIbIO YPaBHEHU.

JIuneliHoe ypaBHEHHUE C JIBYMsI IEpEMEHHbIMU U ero rpaduk. Cucrtema IByxX
JIMHEMHBIX YPAaBHEHUW C JBYMsI IEPEMEHHbIMU. PemieHne cucrtem ypaBHEHHUI
crocoOOM MOJCTaHOBKHU. [IpuMmepsl pelieHus TEKCTOBBIX 3aJad C IOMOIIbIO
CHUCTEM ypaBHEHUM.

DOyHKIUHA



Koopaunnara Touku Ha npsiMoi. YHCIIOBBIE POMEXKYTKH. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAWHATHOM MPSAMOM.

[TpsimoyronbHas cuctema koopawHaT, ocu Oxu Oy. AbGciucca W opauHaTa
TOYKU HAa KOOPJIUHATHOU miiockocTu. [IpuMepsl rpadukoB, 3alaHHBIX PopMyTaMHu.
Urenue rpaduxoB peanbHbiX 3aBucumocted. llonstue ¢ynkuun. [paduk
dbynkuun. CoiictBa pynkuuii. Jluneitnas ¢pynkuus, e€ rpadux. ['padpux GyHkimum
y = |X|. I'padmyeckoe penieHne JIHHEWHBIX ypaBHEHWH W CHCTEM JIMHCWHBIX
YpPaBHEHUH.

8 KUIIACC

Yuciia v BHIYUCICHUSA

KBagpatueiii kopeHb u3 uyucna. I[lonsitue 00 uUppaLMOHAIBHOM YHCIIE.
JlecsaTruHble TPUOJIMKEHUST UppallMOHANIbHBIX uKces. CBONCTBAa apuMEeTHIECKUX
KBaJ[paTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOPa30BaHUIO YUCIOBBIX BhIpaKEeHUMN
Y BBIYUCIICHUSIM. [[€MCTBUTEIBHBIC YHUCIIA.

CreneHb € 1EabIM MMOKaszaTeneM u €€ cpoiicTta. CTanaapTHas 3alKUCh YNCTA.

AnreOpanueckue BoIpaxkeHUSAJreOpanyeckne BbIpaKeHUst

KBagpaTHpiii  TpéxwieH, pa3lio)KEHHE KBAJPaTHOrO  TPEXWIEHA  Ha
MHOXHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apoowu.
CnoxeHue, BbIYUTAHUE, YMHOXEHHUE, [IeJICHHE alreOpandeckux ApoOer.
PanrionanbHbie BhIpaKeHHS U UX peoOpa3oBaHue.

YpaBHEHHS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMmyna KOpHEHl KBaJpaTHOTO YpaBHEHHS.
Teopema Bueta. Pemenue ypaBHEHU, CBOASIINUXCS K JTUHEHHBIM U KBAJAPATHBIM.
[IpocTeiinme ApoOHO-palIIOHANIBHBIE YPABHEHUS.

I'paduueckas unTepnperanusi ypaBHEHUU C JBYMs NMEPEMEHHBIMU U CHUCTEM
JMHEMHBIX YPAaBHEHUN C JABYMs NEPEMEHHbIMU. [IpuMepbl pelieHuss CucTtem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

YUucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM MEPEMEHHOU.
CucreMbl TMHENHBIX HEPABEHCTB C OJHOU NMEPEMEHHOM.

OyHKINM PYHKIUA

[Tonstue Qyakauu. OOmacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU
¢bynkiuu. CiocoObl 3ajaHus PYHKIIHA.

I'paduk dynkuuu. UYrenune cBoicTB ¢GyHKIuU 1o e€ rpaduky. I[Ipumeps
rpaduKoB QYHKIMI, OTPAXKAOIINX pealibHbIE MPOIECCHI.



OYHKIUK, ONHUCBHIBAIOIIME NPSIMYI0 M OOpaTHYH MPONOPLHOHATIbHBIC
3aBucHMOCTH, uX rpaduxn. Oyukuun Y = X2, Y = x3, y = VX, y=|x|. [paduaeckoe
pellIeHUE YpaBHEHUIN U CUCTEM YPABHECHUU.

9 KJIACC

Yucsia 1 BIYUCICHUSA

Panyonanbabie yucia, UppalMoOHAIbHBIE YMCA, KOHEYHbIE U O€CKOHEYHBIE
JeCATUYHbIE IpoOH. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, NEUCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHbIE JeCSATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKYy MHO>KECTBOM JEHUCTBUTEIIBHBIX YACEN U KOOPAUHATHON IPSMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JEUCTBUS €
JNEUCTBUTEIILHBIMU YHCIIAMMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIMIETO MHpPA, JUIMTEIBHOCTh MPOIECCOB B
OKPYXAKOIIEM MUDE.

[TpubnuxEHHOE 3HaUCHHE BEJIMYHUHBI, TOYHOCTH MpubIrKeHus. OKpyTriieHHe
yucell. [Ipuknika v oueHkKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIUMXCSA K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHH, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHenue. [IpuMepsl pelieHnsi ypaBHEHUA TPEThEW W 4ETBEPTOU
CTEIICHEN PA3JI0KEHUEM HA MHOKHUTEIH.

Peuienrie npoOHO-palMoHAIBHBIX ypaBHEHHU. PerieHue TEKCTOBBIX 3ajad
anreOpandecKuM METOIOM.

VYpaBHeHue ¢ AByMsi MEpeMEHHbIMU U ero rpaduk. PemieHune cucteM IBYX
JIMHENHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMH. PellieHne cucteM AByX YpaBHEHUH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremneHu. I['paduueckas
MHTEPIPETALNS CUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

UucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IEpeMEHHOW. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM TmiepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wuHTEpnpeTanisi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JIBYMs
MIEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatuunas ¢ysknus, €€ rpaduk u cpoiictBa. [lapabona, KoOpAMHATHI
BEPIIMHBI TapadoJibl, 0Cb CAMMETPHUU MapadoIbl.

Ipaduxu pyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| , 1 ux
CBOMCTBA.



HucnoBble  MOCIEIOBATENLHOCTUUMCIOBBIE  IMOCAECA0BATEJbHOCTH H
MPorpeccuu

[ToHATHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH
peKkyppeHTHOI dhopmyon u popMyoit N-ro uieHa.

ApudmeTtnyeckass U reomerpudeckas mnporpeccuu. Popmysisl N-Tro YieHa
apu(pMEeTHIECKON U TEOMETPUUECKON TPOTPeCcCUii, CyMMbI MEPBBIX NUJICHOB.

N3o0paxenne uiaeHOB apu(PMETHUECKOM M TE€OMETPUUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHEHIHAJIBHBIN POCT.
CI10KHBIE€ IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHS ITPOI'PAMMbBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJabTaThbl OCBOCHHUS MporpaMMbl y4eOHOro Kypca
«Anrebpa» XxapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCTIUTAHHE:

MpPOSIBJICHUEM HWHTEpPECa K MPOIUIOMY UM HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH{, LEHHOCTHbIM  OTHOIIEHWEM K JIOCTHXKEHHSIM  POCCHICKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM WIKOJbI, K HCHOJb30BAHUIO 3THUX
JOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCITUTAHME

TOTOBHOCTHIO K BBIMOJHEHHUIO 00SI3aHHOCTEHN TpaKJJaHWHA U peallu3allii ero
MpaB, TMPEJCTABICHUEM O MATEeMaTUYECKHUX OCHOBAaX (PYyHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYP, SBICHUH, MPOIEAYp I'paXkaaHCKoro oOmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXJICHHUIO dTHYECKUX MPOOIJIEM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JIESITEILHOCTH YUEHOTO;

3) Tpya0BO€E BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTU€ B PEUICHUU MPAKTHUYECKUX 3aj]a4y
MaTeMaTUYECKOM HaIMpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHus Ha MPOTSHKEHUHM BCEU KU3HU JUIsl YCNEIHOW mnpodeccuoHaIbHON
JEATEIbHOCTA U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
MIOCTPOCHUEM WHJIUBUIYATIbHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHHE!

CIIOCOOHOCTBIO K  AMOIMOHAIBHOMY UM  3CTETUYECKOMY BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEILICHUM, PACCYXKICHUM, YMEHHUIO BUJECTb
MaTeMaTU4eCcKue 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 TIO3HAHUS :

OpUEHTAaIlMed B JCSATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YellOBEKa, MPUPOJbI U
oOlllecTBa, MOHMMAHHWEM MAaTEeMaTUYECKOM HAayKu Kak c@epbl 4YeloBe4eCKOn
NEATEbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTH JIJIi PA3BUTHUSA LIUBUIIM3AIUH,
OBJIaJICHUEM SI3bIKOM MaT€MaTHUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTEHIIMMU HaBBIKAMU MCCIIEIOBATEIbCKON
NEeATENbHOCTH;



6) ¢usnyeckoe BocnmuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSI H
3MOLMOHAJIBHOIO 0J1ar OOy YHs:

FOTOBHOCTBIO MPHUMEHATh MAaTEMaTHYECKUE 3HAHWS B HMHTEpPECax CBOETO
3I0POBBSI,  BEJICHHUS  3JI0pOBOrO  o0Opaza ku3HM  (370pOBOE  THTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryisipHas (duznyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCUHU, TPU3HAHUEM CBOCTO
MpaBa Ha OIMOKY M TAKOTO € MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTHYEeCKO€e BOCTIMTAHUE:

OpHUEHTALIMEN HA MPUMEHEHNE MATEMAaTUUYECKUX 3HAHWUM JUISI PELIEHUs 3a/1a4
B 007acCTH COXPAaHHOCTH OKpYXKalollel cpeabl, MIAHUPOBAHUS TMOCTYIKOB H
OLIEHKM KX BO3MOJKHBIX TIOCIEACTBUM ISl OKPYXAKOWEW Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKkTepa SKOJOTHUECKUX MPOOJIeM U MyTe UX pelieHus;

8) amanmTamusi K U3MEHSIIOIMMCSI YCJIOBHSIM CONMAJBLHOI H NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOE€H KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS Yy JIPYTUX JIOJIel, MpUoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIETEHIIMH U3 OIbITA JIPYTUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHUH, B TOM YHCIE
bopMyIUpOBaTh UACH, MOHATHS, TUTIOTE3bl 00 O0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(UIUTBI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYalMIO0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh
MIPUHUMAEMble pELICHUs U JeUCTBUS, (OPMYJIHUPOBATH U OIEHUBATH PUCKU U
MOCJEACTBUS, OPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁHbIe IleﬁCTBHﬂ

ba3oBble joruueckue aAeiicTBUs:

e BBISBISATH U XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMATHUYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHUM MEXIY MOHATUSIMHU, (POPMYIUPOBATH
OmnpeNeNiecHUs]  MOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJ1laccupuKanuu, OCHOBaHHUS I OOOOIIEHUS W CPaBHEHMS, KPUTEPUU
MIPOBOJAMMOTO aHaJN3a,

e BOCHOpPUHUMATH, (GOPMYIHPOBATH U  MOPeoOpa3OBbIBATh  CYXKICHUSA:
YTBEPAUTEIbHbIE U OTpULIATENIbHBIC, €IUHUYHBIC, YAaCTHbIE U OOIIHE,
YCIIOBHBIE;



BBIABIISITh ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunsi B (akTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSAX,
npejuiaratb ~ KpUTepUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEYHIL;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W
MHIYKTUBHBIX YMO3AKIIIOUCHHH, yMO3aKJIIOUEHUH 10 aHAJIOTUH;
pa3dupaTh JI0Ka3aTeIbCTBA MATEMATHICCKUX YTBEPKIACHHUH (IIPSIMBIE B OT
MPOTUBHOTO), MPOBOJIUTH CAMOCTOSITEILHO HECIIOKHBIC JI0Ka3aTelbCTBA
MaTreMaTU4eCcKuX (DaKTOB, BBICTpAMBATh AapPryMEHTAIUIO, MPUBOIUTH
MpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpaTh CIOCOO pemieHUs y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpPaTh HaubOoJee MNOAXOAANIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).

ba3oBbie HCCJICA0BATCIBCKHUC HeﬁCTBHﬂ:

HCIIOJIB30BaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dbopmyMpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpPEUUE, MNpoOIeMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMUPOBAThH
TUNOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIMI0, MHEHHUE;

MPOBOJAUTh MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECIOKHbBIN
AKCIEPUMEHT,  HEOOJbIIOE  MCCIEAOBAHUE MO  YCTAHOBJICHUIO
OCOOCHHOCTEM MaTeMaTUYeCKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIbHO (GOPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBEJAEHHOIO HAOJIOACHUS, HUCCIEA0BaHUs, OLIEHUBATH JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIpollecca, a TAKXKE BBIJABUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmanuei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HH(MOpMAlUM, JaHHBIX,
HEOOXOUMBIX JIJI pELICHUs 3a]1a4u;

BbHIOMpaTh, aHAJU3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(pOpMALIMIO Pa3IMUHbBIX BUJOB U (HOPM MpeCTaBICHHUS,

BbIOMpaTh (QopMy TNpeAcTaBiICHUS HHPOPMALMM U WUIIOCTPUPOBATH
pemaeMble 3a/laud  CXeMaMM, JIharpaMMamu, HWHOM rpaduxodl u ux
KOMOHWHAIIUAMU,

OLICHUBATh HAAEKHOCTh HH(OpMalMK O KPUTEPHUAM, MPEISIOKEHHBIM
yUHUTENIEeM UWIH CHOPMYIHUPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHH:



BOCIIpUHUMATh U  (HOPMYNIHpPOBATH CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMH U LIEJISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS IO
XOJly pellIeHUs 3a/1aul, KOMMEHTUPOBATh MOJyYEHHBIN pe3ylbTarT,

B X0/ie 00CY>K/JIEHHUsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JieMbl, pelllaeMon 3aJ1auu, BhICKA3bIBaTh UJICH, HAIIEJICHHBIE HA TTIOUCK
pelIeHus, COMOCTABJISATh CBOU CYXIEHUS C CYXICHHSIMU JIPYyTHX
YYaCTHUKOB Juanora, oOHapyXUBaTh pa3iudve U CXOACTBO MO3UIIMI, B
KOppEKTHOU popMe popMyIupoBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS,
NPEACTAaBIATh  PEe3yJbTaThl  PEIICHHS  3aJayd,  JKCIEPUMEHTAa,
UCCIIEIOBAHUsI,  TMPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUUIEHUS ¢ YYETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEH ay IUTOPUH;
MOHMMATh W  MCHOJIb30BAaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHJMBUAYaJbHOW pal0OThl TpU PEHICHUHU YUYEOHBIX MaTEMaTHYEeCKUX
3ajiad;

MPUHUMATH L[] COBMECTHOM AESITEIBHOCTH, MJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, pachnpeneisTh BUIbI padOT, JOTrOBApUBATHCA,
00CyXIaTh TIPOIIECC U PE3yNbTaT PadOThI, 0000IIaTh MHEHHUS HECKOIBKUX
TOAEH;

y4acTBOBaTh B TPYIMIIOBBIX (opMax paboTel (0OcyxaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMBI W JIPyTUE), BBIMOJHATH CBOKO YacTh
paboThl U KOOPJIUHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMU KOMaH/IbI,
OIICHUMBATh KA4ye€CTBO CBOETO BKJIaJa B OOLIUMN MPOIYKT MO KPUTEPHUSIM,
chopMyIHPOBAHHBIM YUYACTHUKAMH B3aUMOACHCTBHUSI.

PerJIHTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂue IleﬁCTBHﬂ
CﬁMOOpI‘aHI/I3aHI/Iﬂ:

CaMOCTOSITEJILHO COCTABIIATh IUIAH, aJTOPUTM pEIICHUs 3amavd (MU ero
4acTh), BBIOMpATh CIIOCOO pElICHHS C y4ETOM HMEIOIIHMXCS PECypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBATb M KOPPEKTUPOBATh
BAPUAHTHI PEUICHUN ¢ Y4ETOM HOBOM MH(OpMaLIUH.

CaMOKOHTpO.Hl), IM OIII/IOHaJIbeIﬁ HNHTEJJIEKT.

BJIQJIETh COCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca U
pe3yJibTaTa peIIeHUsI MATEMATUYECKON 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, HAUJIEHHBIX OUINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH IOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHUSI WM HEIOCTUKEHUSI LIEIIH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HPEIMETHBIE PE3YJIbTATbBI

K koniy oOydenuss B 7/ KJacceoOy4aromUidcsl TMOJIYYUT CIEAYIOIINE
MpEeAMETHbIE PE3YIbTATHI:

Yuciia v BBIYUCICHUSA

BrinonnsaTh, coueras yCTHbIE W MHUCbMEHHbBIE MPUEMBI, apuMeTHUYECKHE
JEUCTBUS C pAllMOHATBHBIMHU YUCIAMHU.

HaxonuTh 3HaYeHUsT YHUCIOBBIX BBIPAKEHUHM, MNPUMEHSATH pPa3zHOOOpa3HbIC
crocoObl U MPUEMBI BBIUMUCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COAECpPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexoauTh OT ogHOW (HOPMBI 3aIUCH YUCEN K Japyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATUYHYIO, B
JaCTHOCTH B OECKOHCUHYIO JCCSITHUHYIO IPOOB).

CpaBHUBATH U YIOPSJOUYUBATH PAllMOHAIILHBIC YUCTIA.

OKpyriaTh yuchia.

BrINonHATh TPUKUIIKY U OLEHKY PE3ybTaTa BBIUUCICHUM, OIIEHKY 3HAYEHUM
YUCJIOBBIX BbIpaXXE€HUU. BBIMOIHATH ACHCTBUSI CO CTENEHSIMU C HATypalbHbIMU
MOKa3aTeIsIMH.

[IpuMeHsTs  NOpU3HAKK  ACIMMOCTH,  Pa3JIOKEHUE HA  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBSI3aHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPOMNOPIHUOHAIBHOCTBIO BEJIUYMH, MPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4€TOM OTpaHUYEHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AuredOpanvecKkue BbIpPaKeHUSA

Hcnonwp3oBaTh anreOpanvyecKyrd TEPMUHOJIOTHUIO U CUMBOJUKY, HNPUMEHSTH
e€ B Mpolecce OCBOCHHUS yueOHOTro MaTepuala.

HaxonuTh 3HaueHUs OYKBEHHBIX BBIPAXKEHUN MpPHU 3alaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Brimonusate  mpeoOpa3oBaHusi — I€JIOTO  BBIPAXKEHUS B MHOTOWIEH
MIPUBEJICHUEM MOJAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbInonHATh yMHOXXEHHE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMbI U KBaipaTa pa3HOCTH.

OcyliecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXWUTEIU C IOMOIIBIO
BHIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENSl, TPYIIUPOBKU  CJIaraeMsix,
pUMeHEeHUs (POPMYJT COKPAILIEHHOTO YMHOKEHUS.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JUIsl PEUICHUs PA3IUYHBIX 3a7a4
13 MaTEMAaTHUKH, CMEKHBIX IIPEJAMETOB, U3 pEeallbHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEM C HATYpAIbHBIMU IOKA3aTEISIMHU IS
npeoOpa3oBaHusl BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOW MEPEMEHHOM, MPUMEHAS MpaBUia
repexoaa OT UCXOJHOTO YPaBHEHHS K paBHOCWIBHOMY eMy. [IpoBepsaTs, sBIisieTCA
JI1 YUCJIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduueckrue METOIbI MPU PEIICHUU JTUHEUHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupars npuMepbl Map YHCEN, SBISIONIUXCA PEUICHUEM JIMHEHMHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JUHEHMHOTO YpaBHEHHS C
JIByMsl TEPEMEHHBIMH, TOJIb3YSCh TI'paUKOM, MNPUBOAUTH MNPUMEPHI PEHICHUS
YpaBHEHHS.

Pemiath cuctembl IBYyX JIMHEHMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMH, B TOM
qyucie rpaguuecku.

CocraBnareh W pemarb JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHWHBIX
YpPaBHEHHW 1O YCIOBHMIO 33/a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4¥ MOJTYYEHHBIN Pe3yIIbTaT.

DyHKUUMA

N3o00paxkaTh Ha KOOPIUHATHOM MPAMOM TOUKH, COOTBETCTBYIOIINE 33/ IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIC TPOMEXKYTKHU Ha
anreOpanvyecKoM s3bIKe.

OtMmeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJHWHATaM,
CTpOHTH I'paduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM. CKOPOCTh, BpEMsI, PACCTOSIHHE, LI€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3Hauenune GyHKIIMU MO 3HAYCHUIO €€ apryMEHTa.

[lonumars rpaduueckuil cnoco0 MpeAcTaBICHUS W aHaiIW3a WH(OpPMaILNH,
M3BJIEKATh U UHTEPHPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB PEaTbHbBIX POIIECCOB
Y 3aBUCUMOCTEM.

K xonry oOyueHuns B 8 KJjacceoOyJarOmMiiCsS TMONYYUT CICTYIOITHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BHIYUCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JICUCTBUTEIIBHBIX
Yyuces JJIS CPaBHEHUs, OKPYTJICHUSI U BBIYMCICHHUM, N300pakaTh N€MUCTBUTEIbHbIC
Yyycila TOYKaMU Ha KOOPJAWMHATHON IIPSIMOM.

[IpuMensaTy noHsATHE apuUPMETHUYECKOrOo KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, HUCIOJb3Yys MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIIOIHATH
npeoOpa3oBaHus BBIPAXKEHUN, COACPKAIIMX KBAaJApPATHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEW.



Hcnonp3oBaTh 3anucu OOJBIIMX U MAJIBIX YKCEN C MOMOIIBIO JECATUYHBIX
npobOeii u creneHelt yucia 10.

AuredOpanyecKkue BbIpaKeHUsI

[IpuMeHsT, TMOHATHE CTEMEHU C IeJbIM MOKa3aTeJIeM, BBINOJHATD
peoOpa3oBaHUsl BRIPAKEHHH, COIEpkKAITUX CTENEHHU C LIEJIbIM MTOKA3aTEeIEM.

BrINonHATh TOXJIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWJI JEUCTBUI HAJl MHOTOUJIEHAMH U alre0panyecKuMu Jpo0sMu.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpuMensTh peoOpa3z0BaHUs BBIPAXKEHUN ISl pEIICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHUA 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE ypaBHEHUS M PAIMOHAIIbHBIC YpaBHEHMS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHHN U CHCTEM YpaBHEHWH, B
TOM YHCJIE ¢ TPUMECHEHUEM rpapUuecKuX MpeAcTaBieHui (yCTaHaBIMBATh, HMEET
U ypaBHEHUE WIM CHCTE€Ma YpPAaBHEHUM PEIICHUs, €CIIM HUMEET, TO CKOJIbKO, W
npodee).

[lepexonuth OT cioBecHOW (HOPMYIHPOBKU 3ajauu K e€ anreOpanyeckoi
MOJIEIM C TIOMONIBIO COCTABJCHUS YPAaBHEHUSI WM CHCTEMbl ypaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYYEHHBIN pe3yybTarT.

[IpuMeHsT, CBOMCTBAa YKCIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OLICHKH,
pelarth JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpaMyecKyr0 WJUIIOCTPALIUI0 MHOXECTBAa pPEHICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUMA

[ToHMMaTh W UCHOJB30BaTh (HYHKIIMOHAJIBHBIC MOHSATHS M S3bIK (TCPMUHBI,
CUMBOJIMYECKHEC O003HAYCHHS), ONPEICNIATh 3HAYCHHE (YHKIMH IO 3HAYCHHIO
apryMeHTa, ONpeessTh CBOMCTBA (DYHKIUU 110 €€ rpaduKy.

CrtpouTtb rpaduku 3JIeMEHTApHBIX PYHKINMN BUIA!

y = kiX, Yy = X2, Yy = x3y = x|, Y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
byHkuuu 1o e€ rpaduxy.

K xony oOyueHuns B 9 KJjacceoOyJarOMMiCsS TMONYYUT CICTYIOITHE
MpEMETHBIE PE3YJIbTATHI:

Yuciia ¥ BHIYUCTCHUSA

CpaBHUBATH U YIOPSIOUMBATH PALlMOHAIIbHBIC U UPPAllMOHATIbHBIE YHUCIIA.

Boinmonusate apudmerndeckue JEHCTBHS C palMOHAIBHBIMU UYHCIAMH,
codeTrass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUSA C
UppalMOHATbHBIMU YHCIIAMHU.



Haxonute 3HaueHHMs cTeneHeW ¢ NEAbIMU MOKAa3aTels MU W KOPHEH,
BBIYHCIIATH 3HAYEHHS YUCIOBBIX BBIPAKCHU.

OKpyriATh [E€UCTBUTEIBHBIC YHUCJA, BBINIOJIHATH MPUKUAJIKY pe3yJibTaTa
BBIYMCJICHUH, OLICHKY YUCIIOBBIX BBIPAKCHHUIA.

YpaBHeHUS] U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJApATHBIE YpPaBHEHUWs, YPAaBHEHUS, CBOASIIMECS K
HUM, pOCTerIne JpoOHO-paIllMOHAIbHbBIC YPABHEHUS.

Pemate cuctempl ABYX JIMHEHHBIX YPAaBHEHHU C ABYMs IEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiatb TeKCTOBBIE 3ajauM alreOpamdeckuM Croco0OM C MOMOUIBIO
COCTaBJICHUS YPAaBHEHHS UM CUCTEMBI IByX YPABHEHUN C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE MPOCTENUIINE UCCIEAOBAHNS YPABHEHUN U CHUCTEM YPAaBHEHHWI, B
TOM YHCJIE ¢ IPUMECHEHUEM IrpapUUecKuX MpecTaBieHui (yCTaHaBIMBATh, HMECT
JI1 ypaBHEHUE WJIM CHCTEMA YPaBHEHUW PEUICHHS, €CIM UMEET, TO CKOJBKO, U
npodee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXKaTh
pEILICHNE HEPABECHCTB HA YUCIOBOW MNPSIMOM, 3aMUCHIBATH PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaThb PEIICHUE CHCTEMBI
HEPABEHCTB HA YHCIIOBOW MPSMOM, 3aMChIBATH PEMIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELUICHUH PA3JIWYHBIX 33/1a4.

DOyHKUUMN

Pacno3naBath (yHKIMM U3y4eHHBIX BUJIOB. lloKa3piBaTh CXeMaTHYECKU

pacIooXeHHe Ha KOOPIMHATHOW TUIOCKOCTH rpadukoB GyHkmmid Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUI.

Crpouth u u300pakaTb CXeMaTUUYECKU rpadUKu KBAaJApPAaTUYHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAPaTUUHBIX (DYHKIIMI 1O UX Tpadukam.

Pacno3naBath kBajgpaTUUHyr0 QYHKIHUIO 1O (OpMyJie, MPUBOJUTH TPUMEPHI
KBaJpPaTUYHBIX (YHKIUN U3 peaibHOU KU3HU, PUZUKU, TEOMETPHUHU.

YucioBbIE MOCTEA0BATEIBHOCTH W MPOrPeccun

Pacno3naBath apuMETHUYECKYI0 MU TE€OMETPUUYECKYI0 MPOTPEecCUH Mpu
pa3HBIX crIoco0ax 3a1aHusl.

BbInonHsATh BBIYMCIEHUS C UCHOJb30BaHUEM (opMyn N-ro  4YieHa
apu(pMEeTHUYECKON U TEOMETPUUECKON TPOTrPeCcCrii, CyMMbI MEPBBIX N UJICHOB.

N300paxaTh uYieHbl MOCIEIOBATEIBHOCTH TOYKAMU HAa KOOPJIAWHATHOM
MJIOCKOCTH.



Pemarh 3amaud, CBSI3aHHBIC C YUCIIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
qHCIie 334U M3 PEAbHOMN KU3HU (C MCIOJb30BAHUEM KaIbKYJIATOPA, [H(PPOBBIX
TEXHOJIOTU ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuyecTBo 4acoB

JaexkTpoHHbie (IMppPOBbHIE)

Ne i/ KoHTpoJbHbIE
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
1 AnrebpanyecKue BHIPAKEHHSI. 17 1 bubnnorexa [IOK
Anrebpanyeckas ApooOb https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
2 UYucna u Beruncienus. KBagparHble KOpHU 18 2 httos://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBapaTHbie bubnuorexa [IOK
3 19 2
ypaBHEHUS https://m.edsoo0.ru/7f417af8
4 VYpaBueHus u HepaBeHCTBA. CHUCTEMBI 21 1 bubnuorexa [JOK
ypaBHEHU I https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
> Dynkumn. qucnossie pyniumn o https://m.edsoo.ru/7f417af8
6 Uucna u BerauciacHus. CTCIIEHD ¢ IEIbIM 10 bubmnoreka IIOK
IIOKa3aTesemM https://m.edsoo.ru/7f417af8
bubmnoreka IIOK
1
10 Hostopenne i ododwene 8 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5




9 KJIACC

Kosn4yecTBo yacoB
HanmeHoBaHue pa3iesioB U TeM DuiekTpoHHbIe (HUppPOBbHIE)
Ne i/ KoHnTpoJbHbIe
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI
1 Yucna u BeiunucieHus. JleicTBUTEIbHBIC 9 bu6mmoreka [IOK
yuciIa https://m.edso0.ru/7f419d08
bubmnoreka [JOK
1
2 Dynkim 16 https://m.eds00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
bubmnoreka [JOK
: 1 1
4 VYpaBHeHus u HepaBeHCTBaA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
5 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bubmnoreka [JOK
1 1
6 UwucnoBble OCIEI0BATEILHOCTH 5 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHUE, 0600IICHNE, CHCTEMATH3AIINS 18 1 bubmnoreka [JOK
3HAHHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 6




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

* MaTtemaruka. Anredpa: /-1 kiacc: 6a30BbIi ypoBEeHb: yueOHUK; 15-¢ uznanue,
nepepaboTtanHoe, 7 kiaacc/ Makaperues F0.H., Munmtok H.I'., Hemikos K.W. u
np.; nox penakuueit TensikoBekoro C.A., AKIIMOHEPHOE 0OIIECTBO
«M3parensctBO «IIpocBenienne»

* Marematuka. Anre6pa: 8-it kiacc: 6a30BbIi ypoBeHB: yueOHUK; 16-¢ n3manue,
nepepaboTtanHoe, 8 kinacc/ Maxkaperues F0.H., Munmgtok H.I'., Hemkos K.W. u
np.; nox penakuueit TemsikoBekoro C.A., AKIIMOHEpPHOE 0OIIIECTBO
«M3parensctBO «IIpocBemienne»

* Marematuka. Anredpa: 9-it kiacc: 6a30BbIi ypoBeHB: yueOHUK; 15-¢ u3manue,
nepepabortanHoe, 9 kiaacc/ MaxkaperueB F0.H., Munmgtok H.I'., Hemkos K.W. u
ap.; nox penakuueit TensikoBekoro C.A., AKIIMOHEPHOE 0OIIECTBO

«M3narensctBO «IIpocBemienne»



