PABOYAS ITPOI'PAMMA 110 AJITEBPE (7-9 KJIACCBI)
1. HOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma yue6HOro Kypca «Anredpa U Hadyajga MaTeMaTHYECKOIO
aHanm3a» 0a30BOro ypoBHsS Juid oOywarouuxcs 7 —9 KiaccoB COCTaBlieHa Ha
ocHoBe denepanbHoil obOpasoBarenbHOM mporpaMMbl OOO B COOTBETCTBUM C
oonoBieHHbIMU PI'OC, a Taxxe DenepanbHOl pabodeit mporpaMMbl BOCITUTaHUS.

AnreOpa sBAsieTCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOI'O OOILEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE JAPYTUX JUCUUIUINH, KAK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHUTAPHOIO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISt
OPOAOJDKEHUSI 00pAa30BaHUs U B MIOBCEJHEBHOM XMU3HU. Pa3BuTue y o0ydaromuxcs
Hay4YHBIX MPEACTABICHUN O MPOUCXOXKICHUW U CYIIHOCTH ainre0pandyecKkux
abcTpakuuii, cnocobe OTpakeHUsl MaTeMaTUUYECKONW HAayKOH SIBJICHUM U MPOLIECCOB
B NpUPOAE U OOIIECTBE, POJIM MaTEMaTHUYECKOr0 MOEIHWPOBAHHUA B HAYYHOM
NO3HAHUU U B IPAKTHKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHMUS
U Ka4yeCTB MBIILJICHUS, HEOOXOIMMbIX JJIsl aJjanTalii B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHHMBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEWCTBHSI M BBIBOJBI,
dopmynupoBaTh yrBepxaAeHUA. OCBOEHHE Kypca anredpsl 00ecreynBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUA OOYYaloIIUXCs: OHU MCHOJB3YIOT JACIyKTUBHBIE U
MHIYKTHUBHBIE PacCyXKJIeHUs, 0000LIeHHEe U KOHKPETU3allui0, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeAmnoiaracT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIBHOM ~ JIEATENbHOCTH OOYyYaloUIMXCs, IOITOMY CaMOCTOSITEIbHOE

PCUICHUC 3a1aY ABJISACTCA peaHHBauHeﬁ ACATCIIBHOCTHOT'O ITPUHIAIIA O6y‘{eHI/I$I.

B crtpyktype mporpammbl ydueOHOTO Kypca «Anrebpa» mJisi OCHOBHOTO
oOrmrero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOUYECKUE
auHUM: «Hucna v BeIYUCIEHUS», «ANTeOpandeckue BHIPAKEHUS», «YpaBHEHUS U

HCPABCHCTBA», ((CDYHKHI/II/I». Ka)KI[aSI N3 JTUX COACPIKATCIIBHO-MCTOANYCCKHUX



JVHAN pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3YyUEHUsS Kypca, B3aUMOJICHCTBYS C
OpPYrUMHU €ro JHHUSAMU. B Xozme wu3yuyeHuss ydeOHOro Kypca OOyYaroIIumcs
NPUXOTUTCS JIOTHYECKU PAaCCYXAaTh, UCIOIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Aireépa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NpPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3lenax
MaTeMaTHYECKOro 00pa30BaHUS U CIIOCOOCTBYIOIIME OBIQJACHUIO O0YYaIOMIUMHUCS
OCHOB  YHUBEPCAJbHOIO MaTeMaThdyeckoro s3bika. ConepkaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro

UHTErPUPOBAHHBIN XapaKTep.

Conepxxanue auHUM «Yucna W BBIYKCICHUS» CIY)KUT OCHOBOWM JIJIsi
JaJbHEUINero U3y4eHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyYarOUTUXCS
JIOTUYECKOTO MBIILJICHUSI, POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AIrOPUTMAMHU, a
TaKKe MPUOOPETCHUIO MTPAKTHUECKUX HABBIKOB, HEOOXOAUMBIX JJISl TIOBCEIHEBHOM
*U3HU. PazBuTHEe MOHATHUS O YHUCJIE Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
CBSI3aHO C PAIlMOHAIBHBIMU U HMPPALMOHAIBHBIMU YHUCIaMHU, (POPMHUPOBAHUEM
MPEJCTaBICHUM O JICUCTBUTEIHLHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU

JIMHUHU OTHECEHO K CpemHeMy 001eMy 00pa30BaHHUIO.

Conepkanue JByX  alreOpamdyeckux JUHUA —  «AjredOpanueckue
BEIPOKCHUS» U «YPaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
O0yJaroIIMXcsi MaTEMaTHYECKOTO ammapara, HeOOXOAMMOTro /Ui pelieHus 3aaad
MaTEMaTUKH, CMEXKHBIX MPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad. Ha
YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs Y4YEOHBIM MaTepuay TPYNIHUPYETCS
BOKPYI pallMOHAIBHBIX BBIpAXKEHUH. Alredpa JAEMOHCTPUPYET 3HAYCHUE
MaTEeMaTUKH KakK S3bIKAa JUIsl MOCTPOEHUSI MaTEeMaTUYECKUX MOJelel, ONmucaHus
IPOLIECCOB U SBJICHMNA peajgbHOro Mupa. B 3amaum oOydeHus aiareOpe BXOIST
TaKKe JajdbHEHIIee pa3BUTHE aJTOPUTMHUYCCKOTO MBIILUICHUS, HEOOXOIUMOTro, B

YaCTHOCTH, JIsI OCBOCHHUS KypcCa I/IH(l)OpMaTI/IKI/I, N OBJIaACHHUC HaBbIKaMU



JNENYKTUBHBIX paccyxaeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET

Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

CopepxaHue  (PyHKIIMOHANbHO-TpapUueCKOW  JIMHUM  HALlEJIEHO  Ha
NOJy4eHHEe  OOyyarollMMHUCA 3HaHUH O  (QYHKIMSIX KAk  BaKHEHIIeH
MaTEMaTUYECKOM MOJENU Il ONHUCAaHMS M HUCCIEAOBAHMS Pa3sHOOOPA3HBIX
IOpOLECCOB W SABICHUM B Ipupoae u obOmiectBe. M3ydenwe Marepuana
CIOCOOCTBYET pPAa3BUTHIO Yy OOYYalOIIMXCS YMEHHUS HCIIOJIb30BaTh pPa3IUYHbIC
BBIPA3UTEIIBHBIE CPENCTBA sI3bIKA MATEMAaTHUKH — CJIOBECHBIE, CHMBOJIMYECKUE,
rpadguyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE NPEJCTABICHUM O posd

MAaTCMATUKU B pa3BUTUHU HUBUWIW3allUN U KYJIbTYPBI.

CormacHo y4yeObHOMY MaHy B 7-9 kiaccax u3y4aeTcsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/eibl COJEp>KaHUS:
«Yucna © BBIUKCICHUN», <«ANTeOpandecKue BBIPAKEHUS», «YPaBHCHUS W

HCPABCHCTBA», (((DYHKHI/II/I».

OO6miee 4yuCiIO YacoB, PEKOMEHJIOBAHHBIX [IJISi U3YYEHHsS y4yeOHOro Kypca
«Anrebpay, — 306 yacoB: B 7 kiacce — 102 gaca (3 yaca B Heeno0), B 8 Kiracce —

102 yaca (3 yaca B Hegento), B 9 knacce — 102 gaca (3 yaca B Hezenio).

2. COIEP) KAHUE OBYUEHUSA
7 KJaacce
Yucia ¥ BEIYUCIEHUS.

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OJAHOU (HOPMBI 3amHCH
napobeir k apyroit. [loHsATHE panMOHAIBHOTO 4YHCA, 3allluCh, CpPaBHEHUE,
YIOPSIIOYMBAHUE  PAlMOHAIBHBIX  4ucen. Apudmerndyeckue ICHCTBUS €
palroHaTbHBIMU YHClIaMu. Perenne 3agad U3 peajabHOW MPaKTUKWA HA YacTH, Ha

JpOoOH.



CreneHb ¢ HaTypajJbHBIM IOKa3aTeJeM: OINpeaereHue, MnpeoOpa3oBaHHe
BbIpa)KEHUN Ha OCHOBE OMNPEENICHHUS, 3aMUCh OONbIIKX Yncel. [IpoleHTsl, 3anuch
NIPOIIEHTOB B BHUJIE IPpOoOW W JPOOM B BHJIE MPOIIEHTOB. TpH OCHOBHBIE 3aJla4M Ha

IMIPOLCHTHI, pCHICHUC 3a1da1 U3 peanLHoﬁ IIPAaKTUKH.

HpI/IMeHCHI/Ie INPU3HAKOB  ACIIMMOCTH, Pa3JIOKCHUC Ha  MHOXHUTCIN

HATypAJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTM, B TOM 4YHCIe TMOpsiMas U oOpaTHas

IPOIMOPLIMOHATIBHOCTH.
AnreOpandeckue BbIpa>KeHUS.

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C IIEPEMEHHON. JloIyCcTUMBIE
3Ha4YCHUA NepeMEeHHBIX. [IpencraBiaenue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmyibl. Beruncnenus o gpopmynam. [IpeodpasoBanue OYKBEHHBIX BbIPAKEHHIH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TpaBWia MpeoOpa3oBaHUs CyMM U

NPOU3BEACHUH, MPaBUIa PACKPBITHSI CKOOOK U MPUBEICHUS MMOJAO0HBIX CIaraeMblX.
CBoliCTBa CTENEHU C HATYPAJIBbHBIM IOKA3ATEIIEM.

OnHounensl 1 MHorouwjaeHsl. Ctenenb MHorowieHa. Ciio)keHHEe, BRIYMTAHUE,
YMHOK€HHUE MHOrowieHoB. DopMysbl COKpallEHHOIO YMHOXKEHHUS: KBaJpar
CYMMBI W KBaapaT pa3zHocTH. DopMmyna pa3HOCTH KBajparoB. PazmoxeHue

MHOI'O4JICHOB Ha MHOXXUTCIIN.
ypaBHeHI/ISI N HCpAaBCHCTBA.

VYpaBHeHue, KOpEHb YypaBHEHUs, MpaBuWja MpeoOpa3oBaHUS YpPaBHEHHS,

PaBHOCUJIIBHOCTh YPABHEHUU.

JIuHeiHOE ypaBHEHME C OJHOW MEPEMEHHOM, YHMCIO KOPHEH JIMHEWHOrO
YpaBHEHHUSI, pEUICHHUE JUMHEWHbIX ypaBHEHUU. CocCTaBJIE€HUE YpPABHEHHHN MO

YCJIOBHUIO 3aaa4U. Pelienue TeKCTOBBIX 3aJa4 C IIOMOIIBIO ypaBHeHHﬁ.



JIuneitHoe ypaBHEHHE C JBYMs IEpEMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEUHBIX YpaBHEHHW C JABYMS IEpEMEHHBIMU. PeleHne cucrtem ypaBHEHUU
crocoboM moAcTaHOBKU. [lpuMepsl pemieHHs TEKCTOBBIX 3a7ad C IOMOIIBbIO

CHCTEM YPABHECHUM.
D yHKIUU.

Koopaunara Touku Ha npsimoi. UucnoBble MpoMeKyTKH. PaccTosiHre MEXIY

IBYMsI TOYKAMHU KOOPAMHATHOMN NPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKH Ha KOOPJAMHATHOM IUI0CKOCTH. [IpuMepsl rpaukoB, 3a1aHHBIX (hOpPMYITaMH.
Urenne rpadukoB peasbHbIXx 3aBUcuMocTei. Ilonarue ¢ynxkuuu. Ipadux
¢ynkuuu. CpoiictBa (pyHkumil. JInnelinas @ynkuus, e€ rpaduk. ['padux GyHkumm
y = |x|. I'paduueckoe pemieHre JIMHEHHBIX YPAaBHEHHM M CUCTEM JIMHEHHBIX

YPaBHECHUM.
8 kiacce
Yucma ¥ BBIYUCIIEHUS.

KBagpatubeiii xopeHb u3 uyucna. [lonsitue o0 uppalMOHANILHOM YHUCIHE.
JecsaTuunble NpUOIMKEHUST UpPalMOHANIbHBIX yKces. CBoWcTBa apupMETHIECKUX
KBa/IPAaTHBIX KOPHEN U X MPUMEHEHUE K TPEoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUN

Y BBIYHUCJICHUSIM. JIeiCTBUTEIbHBIC YU CIIA.
CreneHb C 1EbIM MOKa3zaTeneM U e€ cBorcTBa. CTaHaapTHas 3aMKUCh YUCTA.
AnredpandecKkre BhIPaKCHHUS.

KBagparHeii  TpéxuineH, pas3jgokKeHHWEe KBAJpPaTHOrO TPEXUIEHA Ha

MHOXXHWTCIIN.

AnreOpandeckass apoOb. OCHOBHOE CBOWMCTBO anreOpandeckod Apoow.
CnoxxeHue, BBIUMTAHUE, YMHOXKCHHE, JCICHHE anreOpanvdeckux ApoOei.

PanonanbHbIe BRIpaXXEHHS U X TTPeoOpa3oBaHue.



YpaBHEHHUs U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaJApPAaTHOTO YypPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHHI, CBOIAIIMXCS K JUHEWHBIM U KBAJIPATHBIM.

[Ipocreiime ApoOHO-palOHAIbHBIE YPABHEHUS.

I'papmueckas uHTEpHpETALUs YPABHEHUM C IBYMSI IEPEMEHHBIMU U CUCTEM
JVMHEWHBIX YpaBHEHUM C JByMs NEpeMEHHbIMU. lIpuMmepbl pelieHuss cucreMm

HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMHU.
Pemienne TekCTOBBIX 3ajja4 alredpandeckuM crocoOoMm.

HUucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON ITEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.

Cucrembl JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.
O yHKIUN.

[Tonsatue ¢ynkauu. OOnacTh ONpEAeNeHUusT W MHOXECTBO 3HAYEHUU

¢dbynkimn. CiocoObl 3a1anus yHKITHA.

I'padpux pynxuuu. Yrenue coiicTB QpyHKIMU no e€ rpadpuky. IIpumepsr

rpadukoB QyHKINH, OTPAXKAIOIIUX PEAbHBIE MPOIIECCHI.

@DYHKIIUY, OIMHCHIBAOIIME MPSIMYH M OOpaTHYI TPOIMOPIIHOHATILHBIC
3aBHCHMOCTH, uX Tpadukn. Oyskimu Y = X2, y = X3, y =vx, y=|X|. I'paduueckoe

pelIeHre ypaBHEHU U CUCTEM YPaBHEHUM.
9 kiacce
Yuca ¥ BBIYUCIIEHUS.

PanmonanpHbIe Ynca, UppaMOHATBHBIC YHCIa, KOHEYHBIC U 0CCKOHCUHBIC
JeCATUIHBIC ApoOr. MHOXKECTBO IEHUCTBUTEIBHBIX YUCEN, JCHCTBUTEIHHBIC YHCIIA
KaKk OECKOHEYHBIC IeCATUYHBIC ApoOW. B3auMHO OJHO3HAYHOE COOTBETCTBUE

MEXIy MHOKECTBOM JICHCTBUTEIBHBIX YUCET U KOOPAUHATHOUN MPSMOM.



CpaBHEHHE JACUCTBUTENBHBIX YHCEN, apupMETUUYECKUe JACUCTBUS C

HeﬁCTBHTCHBHBIMH YHCJIaMHU.

Pa3mepbl OO0BEKTOB OKpPYXAIOLIEr0 MHUpPA, JIUTEIbHOCTh TMPOLECCOB B

OKpY’KaloIieM MUpe.

[TpubnuxéHHOE 3HaYEHUE BETUYUHBI, TOYHOCTh NMpUOmKeHus. OKpyrieHue

yucen. [Ipuknaka v oleHKa pe3yabTaToB BEIYMCICHUM.
VYpaBHEHUS U HEPABEHCTBA.
JIuneitHoe ypaBHeHuUE. PenieHrne ypaBHeHUH, CBOAAIIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. Penienne ypaBHEHUM, CBOISIIMXCS K KBaJPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEW W 4ETBEPTOU

CTEIeHEen Pa3JI0KCHUECM Ha MHOKHUTCIIN.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUM. PerieHue TEKCTOBBIX 3a]1ay

anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ IByMsl IEpEMEHHBIMU U €ro rpaduk. Pemenue cucrem OByX
JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHHUH,
OHO M3 KOTOpPBIX IJIMHEHHOE, a JApyroe — BTopoil creneHu. ['paduueckas

WHTEPIPETAIMs CUCTEMbI YPABHEHHUM C IBYMS TIEPEMEHHBIMH.
Peliienrie TEKCTOBBIX 3aJ1au anreOpanyeckuM CrocoooM.
YucaoBpie HEPAaBEHCTBA U MX CBOICTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OIJHOW INEpEMEHHOW. Pemenue cucrem
JIMHEWHBIX HEPaBEHCTB ¢ OAHOW TmepemeHHOW. KBaapaTHble HepaBEHCTBA.
I'paduueckass wuHTEprperanusi HEPABEHCTB W CHUCTEM HEPaBEHCTB C JABYMs

NNEpEMCHHLIMMU.

DOyHKIWY.



KBampatuunas ¢ynkums, e€é rpadux u cpoiictBa. IlapaGona, KOOpAUHATHI

BEPILIHUHBI TapadoIbl, 0Cb CAMMETPUH MapadOJIbL.

I'papuku Qpynkuuii: y = £x, y = £x+b, y = %, y=x3y=4x y=

|x|, n ux cBoiicTBa.
YucaoBbie MOCIEI0BATEIBHOCTH U TPOTPECCUM.

[ToHsiTHE 4YHCIIOBOM MOCIEIOBATEIBLHOCTU. 3aJaHUE I1OCJIECIOBATEILHOCTH

peKyppeHTHOI GopmyIoii u GopMyIIoil N-TO YJieHa.

Apudmernyeckas u reomerpuueckas nporpeccur. @opmynsl N-ro yieHa

apu(PpMETUYECKON 1 TreOMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N UJICHOB.

N3o0pakeHne uneHOB apuPMETHYECKOM M TEOMETPUUYECKON Mporpeccuid
TOYKAMU HAa KOOPAWHATHOM IIIIOCKOCTH. JIMHEWHBIN M DKCIIOHEHUMAIBbHBIN POCT.

CI10XHBIE TIPOLIEHTBI.

3. HIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
11O AJITEBPE N HAUAJIAM AHAJIN3A

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS IMPOrpaMMbl MO MAaTEMATHUKE
XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIMTAHUE:

[IPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKOU
MaTeMaTUKHA, IIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTH)KEHUSIM  POCCHUUCKHX
MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JTOCTH>KEHUH B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) TpakIaHCKOE M JyXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJTHEHUIO 00S3aHHOCTEH IpakIaHMHA U pealu3alldid €Tro
npaB, TMPEACTAaBICHHEM O MaTeMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS

Pa3IUYHBIX CTPYKTYp, SIBICHUHM, MPOIEAYp TpakIaHCKOro o0iiecTBa (Hampumep,



BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYK/IEHHIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C NPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIUIOB B JEATEIBHOCTH YUEHOTO;

3) Tpya0BOE BOCITUTAHHUE:!

YCTAaHOBKOM Ha AaKTHUBHOE Yy4yacTHE B pEIICHWH NPaKTHYECKHX 3ajad
MaTeMAaTUYECKOM HampaBJIEHHOCTH, OCO3HAHHMEM BaXKHOCTU MaTeMaTHYECKOTO
00pa30BaHMsI HAa NPOTSHKEHUM BCEH JKM3HM JUIs YCHELHOW IMpodeccrnoHanbHOM
NESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
HNOCTPOEHUEM MHAMBUYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 5CTETUYECKOE BOCIIUTAHKE:

CHOCOOHOCTBIO K HOMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEIICHHUH, pacCyXICHUW, YMEHUIO BUAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOT'O TIO3HAHHS:

OpUEHTAallUEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbIX
NpeaCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI U
o0miecTBa, MOHMMAHUEM MaTEMaTHYECKOM HAyKu Kak c@epbl 4YeI0BEYECKOH
JESATENbHOCTH, ITANOB €€ Pa3BUTUS W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUHU,
OBJIaJICHUEM SI3bIKOM MaT€MaTHKH U MAaTEMaTUYECKOW KYyJIbTYpOW Kak CpeACTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH MCCIIEOBATEIbCKOMN NEATENbHOCTH;

6) pusmueckoe BocnUTaHWE, (HOPMHUPOBAHUE KYIBTYphl 3I0POBbS U
SMOILMOHAJILHOIO 0JIarOMONyYus:

TFOTOBHOCTBIO IMPUMEHATH MaT€MaTHYECKHE 3HAHUS B HHTEpPECax CBOETO
3I0pOBbSl, BEIEHUS  370pPOBOro  oOpa3a  KU3HU  (3I0pOBOE  IHUTAHHUE,
cOaaHCUpPOBaHHBIA PpPEXUM 3aHATUM U OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHbIO HaBblKa pediekcuy, NPU3HAHUEM CBOETrO
[paBa Ha OLIMOKY M TAaKOro K€ MpaBa JIPyroro 4eaoBeKa;

7) SKOJIOTHYECKOE BOCIIUTAHNUE!



OpUEHTAaIMeH Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JJIsl pelIeHus 3a7a4
B 00JIACTM COXPAHHOCTH OKPYXAIOIIEeH Cpenbl, IUJIaHUPOBAHUS TMOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCJEICTBUI ISl OKPY)Karolled cpeabl, OCO3HAHUEM
TJI00AJIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTeH UX pelIeHus;

8) amanranuss K W3MEHSIONIUMCS YCJIOBHSM COIMAILHOM W TIPHPOIHOM
CpeJbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSIX HEONPEEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO JAeSTeIbHOCTh, B TOM UHCIIEC
YMEHUE YUYUThCA y JAPYTUX JIOAeH, mpuoOperaTh B COBMECTHON NESITeNbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA JPYTUX;

HEO0OXOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWM, (POPMYIHUPOBATH UIEH,
MOHSITUSA, TUIIOTE3bl 00 OOBEKTAX M SIBIICHUSIX, B TOM YHCII€ PAHEE HE M3BECTHBIX,
OCO3HaBaTh JACPUITUTHI COOCTBEHHBIX 3HAHWA W KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYI0 CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CUTYallMI0O KaK BbI3OB, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe PEIICHUs W JACUCTBUS, (POPMYIHPOBATH U OILEHUBATH PUCKU U
NOCIIEACTBUA, HOPMUPOBATH OMBIT.

MeTanpeaMeTHble pe3yJbTAThI

YHuBepcaibHbI€ MO3HABATENIbHBIEC JIEUCTBUSI 00eCTIeUnBaIOT (POPMHUPOBAHUE
0a30BbIX KOTHUTUBHBIX MPOIECCOB 00yUaromuxcs (OCBOCHHE METOJIOB MO3HAHUS
OKPY’KAIOIIEr0 MHUpa, MPUMEHEHHUE JIOTMYECKUX, MCCIIENOBATENbCKUX OMNepalu,
yMeHHU# paboTaTh ¢ HHGOpMAIIHEH ).

VY obyugaromerocs OynyT chopMUpOBaHBI CIAEAYIONTHE Oa30BbIC JTOTHUECKUE
JICHCTBUSA KaK 4acTh MO3HABATEIHHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUI:

BBIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKHX
OOBEKTOB, TOHSATHH, OTHOUIEHUH MEXAY MOHATUIMH, (POpPMYyIUPOBATh
OTIpe/IeNICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,

OCHOBAaHUA IJId O606H_ICHI/I$I M CpaBHCHUS, KPUTCPUHU ITPOBOJUMOI'O aHAJIN34a,



BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC M OTPHUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBIISAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3 U
npoTUBOpeuns B (DakTaxX, JNaHHBIX, HAOTIOJEHUSX U YTBEP)KICHUSAX, Mpeniararh
KPUTEPUH JIJISl BBISIBIICHUSI 3aKOHOMEPHOCTEHN ¥ MPOTUBOPEUHNIA;

MPOBOJUTH BBIBOJBI C HCIOJNH30BAHUEM 3aKOHOB JIOTHKHU, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMAaTHUECKHX YTBEPKICHHUU (IIPSAMBIC U OT
NPOTHUBHOI0), MPOBOAUTH CAMOCTOSITENHHO JOKA3aTEIbCTBA MAaTEMAaTUYECKUX
(akToOB, BBICTpPAWBaTh APTryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYeCKOH WHIYKIIMHA, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXIeHus;

BBEIOMpATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh HauOoJee TMOAXOMAMUKA C  y4ETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPHUEB).

Y  oOyuwaromerocs  Oyayr  chOpMHpOBaHbI  cieayromue — 0a3oBbIe
UCCIIeIOBATEIbCKUE JIEUCTBUS KaK 4YacTh IO3HABATEIbHBIX YHUBEPCAIbHBIX
y4eOHBIX JCHCTBUIA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEILCKUI HWHCTPYMEHT ITO3HAHMSA,
dbopmynupoBaTh  BOMNPOCH,  (DUKCUPYIOUIME  MPOTUBOpEUYHE,  MpolJeMy,
CaMOCTOSITETTLHO YCTAHABIIMBATh HMCKOMOE W JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UITUIO, MHCHUC;

MPOBOJUTH IO CAMOCTOSITENIBHO COCTaBJIEHHOMY TIUIaHY OSKCIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOrO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIAY COOOM;

CaMOCTOSATEIHHO (HOPMYITUPOBATh O00OOIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
NPOBENEHHOTO  HAOJIONEHUS, HWCCJIEAOBAaHMS, OKCIIEPUMEHTa,  OIICHUBAaTh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IMPOrHoO3poOBaTh BO3MOXHOC PA3BUTUC IIPOLCCCA, a TAKKC BbIJIBUIATb



MIPEITONIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

VY obyuaromierocst 6ynyt copMupoBaHbl yMeHUs paboTaTh ¢ HHPoOpMaIen
KaK 9acTh MO3HABATEIIbHBIX YHUBEPCATbHBIX YICOHBIX JECHCTBUMN:

BBISIBIISITh  HEJAOCTATOYHOCTh W  M30BITOYHOCTH HWH(OpMAIUHU, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH
uHGOPMAIINIO PA3JIUYHBIX BUAOB U (OPM IPE/ICTABIICHNUS,

BBIOMpaTh (opMy TMpeAcTaBleHUs HHPOPMAIMU ¢  HWUIFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, IuarpaMmmMaMu, HTHOU rpadukoi U MX KOMOMHALIMSIMU;

OILICHUBATh HAJ&KHOCTh MHPOPMAIMK IO KPUTEPHSIM, TPEITOKECHHBIM HITH
c(hOpMyYITUPOBAHHBIM CAMOCTOSITEIIBHO.

YHuBepcanbHbIC KOMMYHUKATHBHBIC NEeNCTBUA 00€eCIIeunBarOT
c(hOpMHPOBAHHOCTH COIMAIBHBIX HABBIKOB 00 YJArOIITIXCSI.

Y obyuaromerocs OyayT chOpMHpPOBAHBI YMEHHS OOIIEHHUS KaK 4YacTh
KOMMYHUKATUBHBIX YHUBEPCAIBHBIX YUEOHBIX JICHCTBHIA:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeIsIMU OOLIEHUSs, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHMs 3a/layu U
MIOJTYYCHHBIM PE3yJIbTaTaM;

B X0JI¢ OOCYKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMO TEMBI,
npoOJIeMbl, peniaeMoil 3aJadd, BBICKA3bIBATh WJEH, HAIlCJICHHBIE Ha TIOWMCK
pENICHMSI, COIOCTABISATh CBOM CYXKIEHUS C CYKICHUSIMH JPYTrUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh PAa3jIMYMe€ M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMynHpoOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPECTABIISATh PE3YJbTATHI PEIICHUS 3aJ]a4H, YKCIIEPUMEHTA, NCCIICIOBAHNUS,
POEKTa, CaMOCTOATENbHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Yy4€TOM 3ajaad
IPEe3eHTAIlMU U 0COOEHHOCTEH ayIUTOPHUH.

VY o6yuaromierocs Oynyr chOpMHpPOBAaHBI YMEHHUS COTPYJHUYECTBA Kak

4acTh KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX NEHCTBUMA:



MOHMMAaTh W UCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYATbHOU
paboThl TpU pEHICHWH YYeOHBIX MaTEMaTHYECKUX 3ajad, MPUHUMATh IIelb
COBMECTHOM JEATENHHOCTH, IUTAHMUPOBATH OPraHU3alMI0 COBMECTHON padOoTHI,
pacmpenensTe BUIL paboOT, JOroBapHBaThCS, OOCYXKIATh MPOLIECC U PE3yJbTaT
paboThI, 00001IaTh MHCHHUS HECKOJIBKHUX YEIOBEK;

y4acTBOBaTh B IPYMIOBLIX (hopMax padboThI (00CYXKIeHHUs, OOMEH MHEHHA,
«MO3rOBBIC IMITYpPMBI» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMH YJICHAMH KOMaHbI, OIICHUBATH
KayecTBO pe3yslbTaTa M KadecTBO CBOEro BKJIaJa B OOMUH pe3yiapTaT IIo
KpUTEPHSIM, CHOPMYITHPOBAHHBIM yUYaCTHUKAMH B3aMMOICHCTBUSI.

VYHUBepcaabHbIE PETYIATUBHBIC ACHCTBHS 00ECTeunBaOT (HOPMUPOBAHUE
CMBICIIOBBIX YCTAaHOBOK ¥ JKM3HEHHBIX HaBBIKOB TUYHOCTH.

Y obyuvaromerocss OynyT chOpMHpPOBAHBI YMEHHS CaMOOPTaHHW3alMU Kak
YaCTh PETYJISATUBHBIX YHUBEPCATBHBIX YICOHBIX TCUCTBHIA:

BBISIBIISITH TIPOOJIEMBI JUIsl PEIICHUS! B KU3HEHHBIX W y4E€OHBIX CUTYaIMsIX,
OPUEHTHPOBATHCS B PA3IMYHBIX MTOIX0JaX MPUHATHS PEIICHUN (MHIUBUAYATBHOE,
I'PYIIIIOBOE);

CaMOCTOSITETTFHO COCTaBIIATH ITUIAH, QJTOPUTM pEIICHUS 3a7add (MU ero
4acTh), BBIOMpaTh CHOCOO peleHUus € Y4ETOM HMEIOIIHUXCA PECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHAHTHI
pelIeHui ¢ y4€TOM HOBOM MH(POPMALIHH.

VY obOyuaromierocs OyaytT copMHUpOBaHbl YMEHUSI CAMOKOHTPOJISI KaK 4acTh
PETYISTUBHBIX YHUBEPCATbHBIX YUCOHBIX EHCTBUN:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIlecca U pe3yJibTara
pElIeHHs] MaTeMaTUIEeCKOM 3a/1a4ur, CAMOMOTHBAIIMHU U pedIieKCuu;

MPEABUAETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEUICHUU 3aa4H,
BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HalICHHBIX OMIUOOK, BBISIBJICHHBIX TPYTHOCTEH;

OLICHMBATb COOTBCTCTBUC PE3yJibTaTa ACATCIbBHOCTHU MMOCTaBJICHHOU oeian u



YCIOBUSIM, OOBSICHATH MPUUUHBI TOCTHKCHUS WM HEJOCTHIKEHUS eI, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.
Y oOyuaromerocss OyayT chOpMHPOBAHO YMEHHE SMOIMOHAIBHOTO
UHTEJUIEKTa KaK 4acTh PEryJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA:
BbIpaXXaThb SMOLIMM NPU U3YUYEHUU MaTeMaTHYeCKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHATIBHYIO OLICHKY PELICHUS 3aJauH.

IIpeameTHbIE pe3yabTATHI
7 kjaacc
Yuca 1 BBIYUCIIEHUS.

BbInonHsiTh, coueras YCTHbIE W NHCbMEHHbIE MPUEMBI, apuPMETUYECKHE

I[@IZCTBPISI C palluOHAJIbHBIMU YHUCJIaMU.

HaXOJII/ITB 3HAa4YCHUA YHCIIOBBIX BBIpa)I(eHI/II\/'I, IIPUMCHATDH paSHOO6paSHBIC
CIIOCOOBI U HpI/IéMLI BBIUMCJICHUS 3HAYCHUU JIpO6HBIX BBIpa)K@HHfI, CoJcprKaunx

OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT oAHOW (OPMBI 3alIUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B

YaCTHOCTH B O€CKOHEUHYIO JCCATUYHYIO IPOOD).
CpaBHUBATh U YIOPSI0YMBATH PAIIMOHAIILHBIE YHCTIA.
OKpyrJisTh yucia.

BpINONHATE NOpPUKHAKY W OUEHKY pPE3yJbTaTa BbIYHUCICHUW, OLEHKY
3HAQYEHUW YMCJIOBBIX BBIPAXKCHUN. BBINOIHATE JEUCTBUS CO CTEIECHSIMHU C

HaTypaJbHBIMH I10KA3aTCIIsIMU.

HpI/IMeHHTB IIPpU3HAKH ACIINMMOCTH, Pa3a10KCHUC Ha MHOXHNTCIIN

HaTypaJbHbBIX YUCEIL

Pematp ITPAKTUKO-OPUCHTUPOBAHHBLIC 3adda4H, CBA3AHHBIC C OTHOIICHUCM

BCJIIMYMWH, HTPONOPHUOHAIBHOCTBIO BCIWYMWH, IIPOLCHTAMH, HWHTCPIIPCTHPOBATH



pEe3yJIbTAThl PEIICHUS 3a7ay C YYETOM OTPAHUYEHHUM, CBA3AHHBIX CO CBOMCTBAMHU

paccMaTpuBaEeMbIX OOBEKTOB.
AnreOpanveckue BbIPaKEHUS.

Hcnonp3oBaTh aJIFG6paI/I‘I€CKy10 TCPMHUHOJIOTUIO U CUMBOJIUKY, IIPUMCHATH

e B IMponeccc OCBOCHHUA y‘IC6HOFO mMatcpualia.

Haxonute 3HaueHus OyKBEHHBIX BBIPAXKEHUN TMPU 3aJaHHBIX 3HAUYCHHSIX

IMCPCMCHHBIX.

BeimonusaTe  mpeoOpa3oBaHWs — IIEJIOTO  BBIPAXKEHUS B~ MHOTOWICH

NPUBEICHUEM TIOJJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BreinoaHsaTh YMHOXCHHUEC OJHOWICHA Ha MHOI'OYWJICH W MHOI'OYJICHa Ha

MHOTOYJICH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCYIHGCTBJ'IHTB Pa3JIOKCHUEC MHOI'OYJICHOB Ha MHOKHUTCIIM C ITOMOIIBIO
BBIHECEHHS 3a CKOOKH O6IH6FO MHOXUTCIISA, TI'PYHNIIMPOBKU  ClIaraCMbIX,

npuMeHeHUsT (OPMYIT COKPAIEHHOTO YMHOKEHUS.

HpI/IMeHHTB HpeO6p830BaHI/Iﬂ MHOTI'OYJICHOB JIsA PCIICHUA PA3JIMYHBIX 3aa4

N3 MAaTCMAaTUKH, CMCKHBIX IIPEAMETOB, M3 peaJIBHOﬁ ITPAKTHKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypajbHBIMU IIOKa3aTEIsAMU IS

npeoOpa3oBaHus BhIPAKECHUIM.
YpaBHEHUS U HEPABEHCTBA.

Pemate nuHeliHbIe ypaBHEHUS C OJHOW TEPEMEHHOW, NMPUMEHSs TMpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, saBisieTcs

JIX YUCJIO KOPHEM YPAaBHCHUA.

[TpumensTh rpadguueckue METO/IbI MPU PEIICHUH JIMHEWHBIX YPaBHEHUN U UX

CHCTCM.



[TogObupate mnpuMepbl Tap 4YHUCEN, SBISIIOUIUXCS PEIICHUEeM JIMHEHHOIO

YpaBHCHH:A C AIBYMs ICPCMCHHBIMMU.

CtpouTh B KOOPAMHATHOW IUJIOCKOCTH TI'pauK JUHEHHOTO YpPaBHEHHS C
IBYMsl TIEPEMEHHBIMU, NOJB3YyACh TIpaUKOM, NPHUBOJIUTH MPUMEPHI PELIECHUS

YPaBHEHHS.

Pemrats cucteMbl AByX JIMHEMHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU, B TOM

quclie rpaguuecKu.

CocraBisaTh H peuiaTb JIMHEHMHOE YpaBHCHUC HIIN CUCTCMY JIMHEHUHBIX
ypaBHCHI/Iﬁ Mo yCJIOBHUIO 3aJddauu, HWHTCPIPETUPOBATL B COOTBECTCTBHUU C

KOHTEKCTOM 3a/1a4M MOJyYEHHBIN Pe3yJIbTaT.
DOyHKIWY.

N300paxkaTh Ha KOOPAWHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJHMHATaM, JIy4d, OTPE3KH, HHTEpPBAJIbl, 3aAIlUCHIBATH YHCIJIOBBIC

IMPOMCIKYTKH Ha aJIFC6paI/ILI€CKOM SA3BIKC.

Otmeuath B KOOpI[HHElTHOﬁ INIOCKOCTH TOYKH IIO 3aldHHBIM KOOpAHWHATaM,

cTpouTh rpaduku TUHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh ¢ MOMOUIbIO (YHKIUH W3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTD,

IPOU3BOUTEIBLHOCTD, BPeMsi, 00bEM padOTHI.
HaxonuTe 3HaueHne QYHKIMM MO 3HAYCHUIO €€ apryMeHTa.

[TonumaTte rpaduueckuii cnocod mpejcTaBiIeHUS U aHanIM3a MHGOPMALHH,
U3BJIEKATh U UHTEPIPETUPOBATh UH(HOPMALIMIO U3 TPAPUKOB peaTbHbIX MPOLIECCOB

U 3aBUCHUMOCTEM.
8 kiaace

Yucna 1 BBIYMCICHUS.



Hcnons30BaTh HaydaJlbHBIC MNpCACTAaBJICHUA O MHOKCCTBC I[GﬁCTBHT@HBHBIX
YuCClI OJis1 CpaBHCHUS, OKPYTJICHHUA U BBI‘{HCJICHI/Iﬁ, I/I306pa)KaTB I[CﬁCTBHTCJ'IBHBIG

YyYCJla TOYKaMU Ha KOOPAWHATHOM MTPSIMOM.

[IpuMeHsATh TMOHATHE apU(PMETUUYECKOrO KBAaJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCHOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJSATOP, BBINOIHATH
npeo0pa3oBaHUsl BBIPAKEHUHM, COAEpPKAUIMX KBaJApPATHbIE KOPHU, HCIOJIb3Ys

CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3amyicy OOJBIINX M MaJIbIX YHMCEIT C IIOMOIIBIO AJCCATHUYHBIX

npoOeii u creneneit uucna 10.
AnreOpandeckue BbIpaKEeHU.

HpI/IMeHHTB IIOoHATHUC CTCIICHHU C OCJIBIM IIOKA3aTCJICM, BBIIIOJIHATH

peoOpazoBaHus BBIPAKEHUM, COJIEPIKALINX CTENEHU C LEJIBIM I10Ka3aTeleM.

BhITIONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsI PAMOHAIBHBIX BBIPAKCHUIN

Ha OCHOBE ITPaBWJI JEHUCTBUI HAJ MHOTOUYJIEHAMH M AJITeOpanvdecKUMU APOOSIMH.
PacknanpiBaTh KBaJIpaTHBIM TPEXUICH HA MHOKHUTEIH.

[IpumensaThs npeoOpa3oBaHMs BBIPAKEHUM JUISI PELICHUS Pa3jU4HbIX 3a]a4

U3 MaTEMATHUKHU, CMEXHBIX MPEIMETOB, U3 PEAbHON NPAKTUKH.
YpaBHEHUS U HEPABEHCTBA.

Pemats HHHGﬁHBIC, KBaJApPAaTHBIC YPABHCHHUA H PALMOHAJIBHBIC YPABHCHUA,

CBOZSLIMECS K HUM, CHCTEMBI JIByX YPABHEHHI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MpOCTENILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM ypaBHEHUM, B
TOM YHUCJIE C PUMEHEHUEM rpaduyecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JY ypaBHEHUE WU CHCTEMa YpaBHEHUH pEIICHUs, €CIU HMEET, TO CKOJIbKO, U

nmpouee).



[lepexonuth OT CIOBECHON (POPMYJIHUPOBKHM 3ajauu K e anredpandeckoin
MOJEIN C TIOMOLIBIKD COCTABJICHUSI YPAaBHEHUSI WM CHUCTEMBl YPaBHEHUI,

HHTCPIPCTUPOBATb B COOTBCTCTBHUH C KOHTCKCTOM 3a1a4M HOJ'Iy‘—ICHHBIﬁ pe3yJibTar.

[IpumeHAT, CBOMCTBAa YHCIOBBIX HEPABEHCTB IS CPAaBHEHUS, OLICHKHU,
pelaTth JUHEWHBIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M UX CHUCTEMBI, JaBaTh
rpa@uuecKyr0 WUTIOCTPAIMI0 MHOXKECTBA PEIICHWNA HEPaBEHCTBA, CHUCTEMBI

HEPABEHCTB.
OyHKIUU.

[TonnmaTe ¥ HUCMONB30BaTh (HYHKIMOHATBHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHMS), OMNpEAeisaTh 3HAUYCHHE (PYHKIMH 1O 3HAYCHUIO

aprymeHTa, OlpeAenaTh CBOMCTBA PYHKIMU N0 €€ rpaduky.

Ctpoutsb rpaduku deMeHTapHbIX GYHKLIUNA BUJIA:

y = %, y=x2 y=x3,y=+/x, y=|x, OTKCHIBATH CBO¥CTBa
YuCI0BOM (QYHKIMHU 10 €€ rpaduKy.

9 ki1acc

Yucna v BEIYMCIICHUS.

CpaBHUBATh M YIOPSAI0YMBATh PALIMOHAIIbHBIE U UPPALMOHAJIbHBIE YHCIIA.

Boinmonusats apudmMernyeckue JEHCTBUA C PAlMOHAIBHBIMM YHUCJIaMH,
coueras YCTHbIE W IIMCBMEHHBIC IPUEMBI, BBIINOJHATH BBIYUCIEHUS C

HppalrOHaJIbHBIMHU YUCJIaMU.

HaXOIII/ITB 3HAQYCHUS CTCICHEH C OCJIBIMHU  I1IOKa3aTCisIMM U KOpHCﬁ,

BBIYUCIIATH 3HAYCHUS YHCJIOBBIX BBIpEDKGHPIfI.

OKpyIJisiTh  ACUCTBUTENIbHBIE YHUCJA, BBINOJIHATH MPUKUAKY PpeE3ysibTara

BBI‘{PICJIGHI/Iﬁ, OICHKY YMCJIIOBBIX BBIpa)KeHHﬁ.

YpaBHEHNS U HEPABEHCTBA.



Pemarp nuHElHBIE M KBaJApaTHLIC YPAaBHCHMA, YpPaBHCHHA, CBOAAIIHCCA K

HUM, IPOCTEHIINE TPOOHO-PALIMOHATIBHBIE YPABHEHUS.

Pemate cucteMpl AByX JMHEWHBIX YpaBHEHUW C JIBYMs NEPEMEHHBIMH U

CHUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHUC HEC SABJIACTCA JIMHEHHBIM.

Pemath TEKCTOBBIC 3aJa4un aHFC6paI/ILI€CKI/IM CIrocobomM ¢ ITIOMOIIIBIO

COCTaBJICHUA YPaBHCHUA WUJIIN CUCTCMEI JIBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU.

[IpoBoauTh TpocTENIIINE UCCIEOBAaHUS YPAaBHEHUN U CUCTEM YpaBHEHUH, B
TOM YHUCJIE C MPUMEHEHUEM rpaduyecKux Npe/icTaBleHuid (yCTaHaBIMBAaTh, UMEET
JY ypaBHEHUE WM CHCTEMa YpaBHEHUH pEIIeHUs, €CIU HUMEET, TO CKOJIbKO, U

nmpouee).

Pemats nuHENHHBIE HCPABCHCTBA, KBAaJAPATHBIC HCPABCHCTBA, I/I306pa}KaTB
PEICHUE HCPABCHCTB Ha YHMCJIOBOM HpHMOﬁ, 3alIMChIBATh PCHICHUC C ITOMOIIBIO

CHUMBOIJIOB.

Pemats CHUCTCMBI JIMHEHMHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,
BKIIIOHAIOMME KBaApPaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL pe€iCcHUuC CHUCTEMBI

HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a7a4.
O yHKIUN.

Pacrnio3naBatb (bYHKI_II/II/I N3Yy4YCHHBIX BHIOB. IToka3piBaTh CXEMaTHUUYECKU

pacmoyioKeHNEe Ha KOOPJAMHATHOW TJIOCKOCTH rpaduKoB (PYHKIMN BUaa: y = £X,

y=fhx+b y="2 y=ax*+bx+c, y=2x3 y=+x, y=|x| B

)
X

3aBUCUMOCTH OT 3HaUY€HU KO3 ((PUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIUM.

Ctpouth U HU300pakaTh CXEMAaTUYECKU T'paQUKU KBaAPATUYHBIX (YHKIIMA,

OIKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUH MO UX Tpaduxam.



Pacno3naBaTh kBaJipaTUUHy0 (QYyHKIHIO 10 (hopMyJsie, MPUBOAUTH MPUMEPHI

KBaIpaTUYHBIX (PYHKUUN U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPHH.
YuciioBbIe MOCIEA0BATEIBHOCTH U IIPOIPECCHH.

Pacnio3naBaTh apupMETHUYECKYI0 M TE€OMETPUUECKYIO0 IPOrPEecCHH MpH

Pa3HbIX crioco0ax 3aJlaHHA.

BbBINOAHATE BBIUMCICHHUS C  HCIOJb30BaHUEM (bOpMy.TI N-ro 4JjeHa

apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

I/I3o6pa>1<aTL YICHBI IIOCIICAOBATCIBHOCTH TOYKAMHM Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH.

Pemats 3aJa4u, CBA3aHHBIC C YHUCJIOBBIMHU ITOCICAOBATCIIBHOCTAMH, B TOM

YHCIIC 3a/1a4U U3 PEATbHOM JKU3HU (C MCIIOJIb30BAHUEM KalbKYJSATOPA, ITU(POBBIX

TEXHOJIOTHI).
4. TEMATHYECKOE IINIAHUPOBAHHUE
7 KIIACC

HaunMeHoBaHHe OcHoOBHBIE BUABI 1eATCIBbHOCTH
Ne

pa3aeyioB H T€EM KounyectBo
n/n

MpOrpaMMbl 4acoB

CucreMaTU3UpoBaTh U 00OTAIATh 3HAHUS
00 OOBIKHOBEHHBIX M JIECATUYHBIX JIPOOSIX.
CpaBHHMBaTh MW YHNOPSAOYMBATH JIPOOH,
npeoOpa3oBbiBasi MpPU  HEOOXOAUMOCTH
Yucna ¥ BEIYACICHUS.
25 JECATUYHBIE JIpoOM B OOBIKHOBEHHBIC,
PammmonansHbIe uncia
OOBIKHOBEHHLIE B  [ECSITHYHBIE, B
YaCTHOCTH B OECKOHEUHYIO NECSITHYHYIO
npo6s.  Ilpumensth  pa3HOOOpa3HbIE

crnocoObl M NpUEMBI  BBIYHUCICHUSA




3HA4YCHUI TpOOHBIX BBIPAKCHUH,
CoJIepKaIINX OOBIKHOBEHHBIE u
JNEeCATHUYHBIE  JpoOU: 3aMEHATh  IpHU
HEOOXOJIMMOCTH  JIECATUYHYIO  JIPOOh
OOBIKHOBEHHOM u OOBIKHOBEHHYO
JECATUYHOMN, TPHUBOIUTH BBIPAKCHHE K
dhopwme, HanboJee yao0HOI JUTA
BBIYHMCIICHHUH, TPeoOpa30oBbIBATh APOOHBIC
BBIPQXKCHHSI HA YMHOXCHHE W JICJICHUC
NECATUYHBIX Jpo0Oell K JeWCTBUAM C
1enapIMu yrciaMu. [IpuBOANTH YMCIOBBIE
u OyKBEHHbIE TPHUMEpPHl CTENEHH C
HaTypaJIbHBIM  IIOKa3arejeM, OOBSICHSSA
3HAUEHUS  OCHOBAaHUS  CTENICHU U
TOKa3aTessl CTENEHU, HAXOAUTh 3HAYCHUS
cTrereHe Buga a n  (a — oboe
parMoHaIbHOE YHCJIO, N — HATypalbHOE
YHUCJIO0).

[ToHrMAaTh CMBICH 3aMUCH OOJIBIITNX YUCET
C TOMOIIBI0 JAECATUYHBIX Jpobet u
creneHer uucna 10, NpUMEHSATH HUX B
peaNbHBIX CUTYaIHSIX. [TpumeHsITH
MPU3HAKA JIETUMOCTH, PAa3JOXKEHUs Ha
MHOXKUTEIH HATypaJlbHbIX uyucen. Pemats
3a/la4ydl Ha YacTH, MPOLEHTHI, MPOMOPILIUH,
Ha HaxoXJeHue aApoou (NporeHTa) OT
BEJIMYMHBI W BEJIWYUHBI TIO €€ Ipodu
(mpoueHTy), ApoOu (TMpoLEeHTa), KOTOPBIN
COCTaBIISIET OJIHAa BEJIIMYMHA OT JPYTOil.
[IpuBonuts,  pa3zbuparts, OLICHUBATH
pa3IUYHBIC PpEIICHUS, 3alUCH PeIICHHMA
TEKCTOBBIX  3amad. Pacmo3HaBath U

O6’L$ICHSITB, OInupasaChb Ha ONPCACIICHH,




MpsIMO NIPONOPLHUOHAIBHBIE M OOpaTHO
MIPONOPLUOHAIIBHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; MPUBOIUTL IPUMEPBl ITUX
3aBUCHUMOCTEH HU3 peajbHOro MHpa, U3
Ipyrux ydeOHbIX mpeameToB. Pemath
IIPaKTUKO-OPUEHTHUPOBAHHbIE 3aJaud Ha
IpoOu, MPOLEHTHI, NPSAMYI0 U OOpaTHYIO

MPOMOPLUOHATIBEHOCTH, TIPOTIOPIIUH.

AnreOpanyeckue

BBIPa’XXCHU

27

OBnaneTh anreOpamyecKoil TEPMHUHOJIOTHEH U
CHMBOJIMKOM, TpPHUMEHATH €€ B Ipolecce
OocBOeHHMs1 yueOHOro wmarepuana. Haxoauts
3Ha4eHUs! OYKBEHHBIX BBIPOKEHHH  MpH
3aJaHHBIX 3HAYCHUAX OyKB; BBIIOJHATH
BbIUMCIEHU 10 (dopmynaaM. BrInonHATH
npeoOpa3oBaHMsl  LIEJIOTO  BBIPAXKECHUS B
MHOTOUJIEH MIpUBEACHUEM n0J00HBIX
CllaraeMbIX, PacKpbITHEM CKOOOK. BBIMONHATE
YMHOXEHHE OJHOYWICHaHa MHOTOWIEH H
MHOTOWJIEeHa Ha MHOTOYIEH, MNPHUMEHSIThH
¢dbopMynbl KBagpaTa CyMMBl W KBajparta
pa3HOCTH. Ocy1ecTBIATh pasnoxxeHue
MHOTOWJICHOB ~ Ha  MHOXHUTEIU  IMyTEM
BBIHECCHHUSI 3a CKOOKM OOLIero MHOXXUTE,
npUMEHEHHUs] (GOPMYINbl Pa3HOCTH KBaJpaToB,
¢dopmyn COKpAILIEHHOTO YMHOXEHUS.
[IpumensTs npeoOpazoBaHWEe MHOTOUYJICHOB
U pemIeHus  pa3iIuYHBIX  337ad U3
MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3

peanbHON KU3HU.

YpaBHEHHUs U HEPABEHCTBA

20

Pewate nuHEHOE ypaBHEHHME C OJHOU
MEpEMEHHON, IPUMEHSS PaBUIIa epexoia OT
HCXOJHOTO YpaBHEHUS K PaBHOCHJIBHOMY €MY
Oonee mpocroro Buzaa. IIpoBepsTs, sABIAETCSA
JIX KOHKPETHOC YHUCJIO KOPHEM YpPaBHCHMHA.

[Tonbupars pUMepHI nap YHCel,




SIBIISIOIIUXCS pelIeHneM JIMHEHHOIO
ypaBHEHHs C JBYMS NepeMEeHHBIMU. CTpPOUTH
B KOOPJMHATHOM IJIOCKOCTH rpaduk
JIMHEHHOT O ypaBHEHUS c JIBYMst
NIEPEMEHHBIMU; MOJIb3YSICh rpadukom,
MPUBOJUTH TIPUMEPHl PELICHUS YPaBHEHMUS.
HaxoauTp penieHre cucTemMbl JBYX JIMHEWHBIX
ypaBHEHUI C JIBYMSI MepEMEHHBIMH.
CocTaBisaTh W pemath ypaBHCHHE WIH
CUCTEMY YypaBHCHHMM MO YCJIOBHMIO 3aJayd,
HHTEpPIPETUPOBATH B COOTBETCTBUH  C

KOHTEKCTOM 3a/1a4y OJYyYEHHBIH pe3ynbTar.

Koopaunats! u rpaduku.

DOyHKIMHT

24

Uzobpaxkarh Ha KOOpAMHATHOW MNpPAMOMN
TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, HHTEPBAJIBI;
3allUChIBaTh MX Ha aJreOpanyecKoM S3bIKE.
OtMmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH
[0  3aJaHHBIM  KOOpJIWHATaM;  CTPOWTH
rpaduKu HECIIOKHBIX 3aBHCHUMOCTEH,
3aaHHBIX (opMylTamMH, B TOM YHCIE C
TTOMOIIIBIO (G POBBIX nmabopaTopHii.
[IpumensTs, H3y4aTh MIPEUMYILIECTBA,
HHTEPIPETUPOBaTh  TrpaduuecKuid  crmocod

NpPE/ACTAaBICHUS W aHaIM3a pa3HOOOpa3HOU

YKU3HEHHOM nH()OPMAITHIH. OcBauBaTh
MIOHATHE byHKLIUH, OBJIAJICBaTh
(yHKIMOHAIBHOR TEPMHHOJIOTHEN.

PacniosznaBate nuHeiHy0 QyHKIu0 y = kx +
b, ommceBaTh €€ CBOICTBA B 3aBUCUMOCTH OT
3HaueHuit ko3¢ dummentoB k m b. Ctpoutsb
rpaduku TUHEHHOH GyHKIMH, QYHKIUU y =|
X |. Mcnonp3oBath LuQpoOBBIE pecypchl s
noctpoeHus: rpad@ukoB QyHKIMHA W U3yYSHUS
ux cBoMcCTB. [IpuBOAUTE IpUMEPHI JIMHEWHBIX
3aBUCHMOCTEH B peajbHbIX Ipoleccax H

SIBJICHUAX.




[ToBTOpenue u 06001IeHNE

Bribupath, NpUMEHSATH OLCHWUBATH CIOCOOBI
CpaBHEHUS qHCel, BBIYHCIICHUH,
npeoOpa3oBaHUii  BBIPRKEHHH,  pEIICHUs
ypaBHeHu#. OcCyLIeCTBISATh CaMOKOHTPOJIb
BBITIONHSEMBIX JIEHCTBUM M CAaMOIPOBEPKY
pe3yibpTaTa BBIYHCICHUH, NpeoOpa3oBaHuUi,
nocrpoeHuil. Pemiare 3amaunm u3 peanbHOU
KU3HU, MPUMEHATH MaTeMaTU4YeCKHe 3HAaHUS
JUId pelIeHus 3aJad W3 JAPYTUX INPEAMETOB.
Pemare TekcroBele 3agauM, CpaBHUBATS,

BLI6I/IpaTB CITOCOOBI peuicHud 3aa4u.

OBIIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME

102

8 KUIACC

n/n

HaumenoBanue
pa3aesioB U TeM

NpOrpaMmbl

KoaunuecTBo

yacoB

OcHOBHDBIE BHABI 1eITeJILHOCTH

Yyucia ¥ BEIYMCIIEHHUS.

KBanpaTHbie kopHU

15

dopmynHpoBaTh ONpeNeIeHNEe KBaAPaTHOTO KOPHS
U3 4ucla, apuMETHUSCKOTO KBaJPATHOTO KOPHSL.
HpI/IMeHSITL OIiepanur0 HM3BJICUCHUA KBaJApPaTHOI'O
KOpHSI M3 YHCJa, WCHOJB3YSl TPHU HEOOXOJUMOCTH
KanpKynsaTop. OleHuBaTh KBaJpaTHbIE KOPHU
LNENBIMA  YHCIAMH W JIECITHYHBIMU  JIPOOSMH.
CpaBHI/IBaTL U ynopsaodyuBaTbh palHOHAJIbLHBIE U
WppaIioHaNbHBIE YUCIIA, 3alMCAHHBIE C TIOMOIIBIO
KBaJpaTHbIX KopHed. MccnenoBaTe ypaBHEHHUE X 2
= a, HAXOAWTh TOYHBIE M NPUONMKEHHBIE KOPHU
mpu a > 0. HMccrnenoBaTh CBOWCTBa KBaJpaTHBIX
KOpHeﬁ, IMpoOBOJIA YHUCIOBBIC OKCIEPHUMEHTBI C
HCIIOJIb30BAaHUEM  KaJbKyJsIiTopa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOWCTBa apuMeTHIECKUX




KBaJpaTHbIX  KOpHEW; TPUMEHATh WX  JUIA
peoOpa3oBaHus BBIPAXKEHUM. BrinonuaTs
npeoOpa3oBaHus BBIPKCHUH, COJIEPIKAIINAX
KBaJpaTHble KOpHH. BbIpakaTb NEepeMEHHBIE W3
reoMeTpudeckux 1 (QU3MUEcCKuX  (OopMyd.
Brluucnare 3Ha4eHUS BBIPAKEHUN, COAEPIKAILIMX
KBaJIpaTHbIC KOpHH, HCTOJb3Ys IpH
HEOOXOIUMOCTH KaJIbKynsTop. lMcmons3oBate B
xone peLIeHus 3a1a4 3JIeMEHTapHbIE
NpEACTaBICHHS, CBS3aHHBIE C NPHOIMKEHHBIMU
3HaYEHUSAMH BETUYMH. 3HAKOMHUTBCS C HCTOpHUEH

pa3BUTUA MAaTEMATHUKU

Yucia 1 BEIUUCIIEHUS.
CrelneHs ¢ 1eIbIM

IIOKa3aTCiICM

dopMyIHpOBaTh OMpENeICHHE CTEIIeHH C IEIBIM
nokasateneM. [lpencraBiarh 3anmuch OONBIIMX H
MajblX 4Hcenl B cTaHAapTHOM Buae. CpaBHUBATh
qucia nu BCIINYHUHBI, 3allUCaHHBbIC C
ucnoip3oBanneM crernean 10, Mcmoibp3oBaTh
3aIMCh YHCEN B CTAHAAPTHOM BUJIE JUIS BRIPAKESHHS
pa3MepoB OOBEKTOB, IUIMTENBHOCTH IIPOLIECCOB B
oKpyxaroieM mupe. DopmMyupoBarTh, 3alUCHIBATH
B CHMBOJIMYECKOW (opME U HILTIOCTPHUPOBATH
IpUMEPAMHM  CBOWCTBA  CTENEHHM C  LEJIBIM
mokazateneM. [IpuMeHATh CBOWCTBA CTENMEHH IS
nmpeoOpazoBaHus BBIPAKECHUH, COJIepIKAIINX
CTEIEHH C IIeJIBIM IIOKa3aTejieM. BEIIOIHATH
ﬂeﬁCTBHH C YHUCJIaMH, 3aIlIMCAHHBIM U B
cTaHmapTHOM  Bujae  (YMHOXEHHE,  JCJICHHE,

BO3BCICHNC B CTCHGHB)

AnreOpanyeckue
BBIPA)KCHUSI.

KBagparsslii TpéxuneH

Pacnoznasarts KBaJpaTHbII TpEXUIIEH,
YCTaHaBIMBAaTh BO3MOJKHOCTb €r0 pasJIOKEHHUs Ha
MHOXMWTENU.  PacknajnpiBaTe Ha  MHOXHUTENIU
KBaJpaTHbI TPEXWIEH C  HEOTPHLATECIBHBIM
JUCKPUMHMHAHTOM. 3alliChIBaTh ajredOpandecKkue
BblpakeHMs. Haxomute oOmacTb omnpeneneHus
PalMOHAJILHOTO BBIPAYKEHUS. Brmonssrs

YHCJIOBBIC IIOJACTAHOBKHW M BBIYHC/ITH 3HAYCHHC




JIpoOu, B TOM 4YHCIIE C TOMOUIIBIO KAIbKYJATOpPA.
DopMyIIUPOBATH OCHOBHOE CBOMCTBO
anreOpanmdeckoil IpoOW W TPHUMEHSATH €ro It
npeoOpazoBaHusl IpoOeil. BrImomHATh neicTBUs C
anreOpanyecKuMH JIpoOsMHU. [Ipumensrs
npeoOpa3oBaHusl BBHIPKEHUH U pEIICHHs 3a/1ad.

Bripaxars mepemennsie 3 Gopmyn (pu3udeckux,

reOMCTPUICCKUX, OITMCBIBAIOIINX OBITOBBIE
CUTyaluu
3anuceIBaTh anre6p ANYCCKUC BBIpAXXCHUH.

Haxonuth 00JIacTh OIpeneNieHus] PalroOHaIbLHOTO
BBIpKCHUS. BBITONHITH YUCTIOBBIC TIOJCTAHOBKU U

BBIYUCIIATE 3HAYCHHC I[p06I/I, B TOM 4YHCIC C

MOMOILBIO KaJIbKYJIATOpA. ®opmynupoBarh
Aunrebpandeckue OCHOBHOE CBOMCTBO ajirebpamyeckoil apobu u
BBIPAKEHHS. 15 NPUMEHATh €ro Juis TmpeodpasoBaHust ApoOeit.
Anre6panueckas qpoob BbImosiHATE  gelcTBUS ¢ anrebpanyecKUMH
JOpOOsMH. [TpumeHsTH npeoOpa3oBaHus
BBIDOKCHHW JUIA peIIeHUs 3ajad. Beipaxatsb
nepeMeHHbIe u3 bopmyn (puzmueckux,
reOMETPHUYECKHX, OTMCHIBAIOIINX OBITOBBIC
CUTYyaluu
Pacrio3naBath KBa/IpaTHbIC yYpaBHEHHSI.
3anmceiBaTh  (GOpPMYTy  KOpPHEH  KBaapaTHOTO
ypaBHEHUs; pellaTh KBaJIpaTHBIE ypaBHEHUS —
HoJIHbIE W Henonsble. I[IpoBonuTe mnpocreimue
WCCIEIOBAaHNsl KBaJpAaTHBIX YypaBHEeHUW. Pemats
YpaBHCHUS U YpaBHEHUS, CBOIAIIMECS K KB3JpPaTHBIM, C
HEpaBEHCTBA. 15 IIOMOIIBIO npeoOpa3zoBaHuit 5 3aMEHOMU
Ksagparusie nepeMenHol. HaOmnronath U aHaIU3MpOBaTh CBA3b
ypaBHEHHUs MEX/y KOPHAMU U KO PUIMEHTaMH KBaJPaTHOTO

ypaBHeHus. DopmyiaupoBaTh Teopemy Buera, a
Takke OOpaTHyI - TeopeMy, INPUMEHATh 3TH
TEopeMbl IJIsl pelleHus 3a1ad. Pemars TeKCTOBbIE
3a7a4y aNreOpandeckuM CriocoOoM: MepexXoauTh OT

CIIOBECHOW (OPMYITHPOBKHA YCIOBUS 3aJaddl K




anreOpanyeckol MoAeNm TMyTEM  COCTaBJICHUS
YpaBHEHHUS; pEIIaThb COCTABJICHHOE YPaBHEHUE;
UHTEPIIPETUPOBATh PE3yJabTaT. 3HAKOMHTBECS C

UCTOpUEH pa3BUTHUS adreOpbl

YpaBHeHus U
HepaBeHCTBa. CHCTEMBI

ypaBHEHUH

13

Pacno3naBare KBaJIpaTHbIE ypaBHEHUSI.
3amuceiBath  QopMyny  KOpHEH  KBaapaTHOTO
YpaBHCHUA; peulaTb KBaJApaTHbBIC YpPaBHCHUA —
MOJHbie W HemnoJyiHble. IIpoBoauTh mMpocTeiiue
WCCIICZIOBaHUSl KBaJpaTHBIX ypaBHeHWH. Pemarp
yYpaBHEHUsI, CBOJSIIMECS K KBaJpaTHbIM, C
MTOMOIIIBIO npeoOpa3zoBaHuit " 3aMEHO
nepeMeHHoW. HaOmromate W aHATM3WPOBATH CBA3H
MeXIy KOPHSIMH U Kod(hQUIIeHTaMi KBagpaTHOTO
ypaBHeHus. DopmynupoBaTh Teopemy Buera, a
Takke OOpaTHYI - TeopeMy, INPUMCHATh 3TH
TEOPEMBI JJIsl pelieHus 3a1a4. Pemarek TEeKCTOBBIC
3a/1a9u aIreOpandecKuM CIIocoO0M: ITePEXOqUTh OT
CIIOBECHOW (OPMYITHPOBKUA YCIOBUS 3aJadydl K
anreOpanyecKkol MOAENH TYTEM  COCTaBJICHUS
ypaBHEHUsI; pelIaTh COCTaBJICHHOE YPaBHCHHUC;
MHTEPIPETUPOBATh PE3yNbTaT. 3HAKOMUTBCS C

WCTOPHEH Pa3BUTHS adreOphl

YpaBHeHusa u
HEpaBEHCTBA.

Hepapenctpa

12

PacnozHaBate JnuHEWHBIE YpaBHEHUS C JBYyMS
nepeMeHHbIMU.  CTpouTh rpaduKu  JIMHEHHBIX
yYpaBHEHUH, B TOM YHCIE HCHONB3YS LUPPOBBIC
pecypchl. Paznuuars napajuiesbHbIe u
MepeceKaronIuecss MNpsSMble M0 WX YpPAaBHEHHSM.
Pewate cucteMbl ABYX JMHEHHBIX ypaBHEHHU C
JIByMsI IEPEMEHHBIMHU TOJICTAHOBKOW M CII0’KEHUE.
Pemate mpocreimue CUCTeEMBl, B KOTOPBIX OJHO U3
YpaBHEHUN He SBIAETCS JUHEHHbIM. [IpuBOIWTH
rpaduIecKyio HWHTEPIPETALUIO peLeHus
YpaBHEHUs] C JBYMsS IEPEMEHHBIMHU M CHCTEM
YpaBHEHUH C JAByMsA IepeMeHHbIMH. Pemarsb
TEKCTOBBIC 3aJaull aJreOpanueckKuM CII0COOOM.

@opMyJIMpPOBaTh CBOMCTBA YMCIIOBBIX HEPABEHCTB,




WUIIOCTPUPOBATh MX HAa KOOPAUHATHOM HPSIMOM,
JIOKa3bIBaTh ayreOpandecku. [IpuMeHsITs CBOMCTBA
HEpPaBEHCTB B XOJ€ peweHus 3agad. Pemats
JIMHEHHBIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM,
n300paxkaTh pelICHHEe HEpaBEHCTBA HA YHCIOBOH
npsiMoil. Pemiate cUCTEMBI JIMHEHHBIX HEPABEHCTB,
M300pakaTh pelIeHNe CHCTEMBI HEPaBEHCTB Ha

YUCIIOBOU NpAMOU

OyHkuu. OCHOBHBIE

IIOHATHUA

Hcnonw3oBath (QPyHKIMOHATIHHYIO TEPMHHOJIOTHIO
U CUMBOJIUKY. BbIYHMCHATh 3HaUYeHUs (YHKIHA,
3aaHHbIX  QopMmynaMu  (IPH  HEOOXOJUMOCTH
WCTIOJIh30BATh KAJIBKYISITOP); COCTABIISATH TAOIUIIBI
3HadeHnid (QyHKIUH. CTPOUTH MO TOYKaM rpaduKu
¢ynkuuii. OnwuceiBaTh cBoiicTBa (yHKIMH Ha
ocHoBe €€  TpaduUecKoro  TpeACTaBICHHUS.
Hcnonb3oBarh (HyHKIMOHANBHYIO TEPMHHOJOTHIO
U cUMBOJNKY. McciemoBaTh mpuMepsl TpaduKoB,
OTPaXKAMIIUX pPEATbHBIE TPOIECCH U SBICHUS.
[lpuBOUTH TPUMEPHI TPOIECCOB M SIBICHUH C
3aJIaHHBIMH CBOMCTBaMHU. Hcnonb3oBath
KOMITBIOTEPHBIC MPOTPAMMBbI  JIJISI  TIOCTPOCHHUS

rpaguKoB QYHKITHN 1 H3yUCHUS UX CBOMCTB

@ynknuu. Yucnossie

GyHKIIH

Haxomute ¢ mnomompio rpaduka  (QyHKUUU
3HaYeHHE OAHOM U3 pacCMaTPHUBAEMBIX BEIMUYHUH IO
3HaYeHHI0 JIpyrod. B HecmokHbBIX ciyyasx
BEIpaKaTb  (HOPMYJOH  3aBHCUMOCTH  MEXKIY
BemmuuHaMH. OIMCBHIBATh XapakTep HW3MEHEHHS
OJIHOM BEJIWYMHBI B 3aBHCHMOCTH OT H3MEHEHHS
npyroii. PacioznaBate BUAbI U3ydaeMbIX (QyHKIUH.
[loka3pIBaTh ~ cXeMaTH4YeCKH  IOJIOKEHHE  Ha
KOOpPJMHATHOW TUIOCKOCTH TpaduKoB (QyHKIIHIA
BHI[a:y=x2,y=X3,y:\/xa}’:b“-
Hcnons3oBarh (yHKIMOHAIBEHO-TpaduIecKre
MPEICTABJICHUS [UIA PELICHHs W HCCIEJOBaHHS
YpaBHEHUH U cucTeM ypaBHeHuil. IIpuMeHsaTh

uuQpoBBIE pecypchl UIsl TOCTPOEHHs TrpadukoB




GyHKIH.

BribupaTth, TpUMEHSTH, OIEHUBATh  CIOCOOBI
CpaBHCHUS YHCEJ, BBIUYHCICHHH, MpeoOpa3oBaHUi
BBIPQKEHUMN, pelieHusl ypaBHeHUA. OCyILEeCTBISATh

CaMOKOHTPOJIb BBITIOJIHACMBIX ,I[CﬁCTBI/IfI nu

10 IloBTOpEHUE U 6 CaMOIIPOBEPKY pesyabTara BBIYHCIICHUH,
000011IeHNE npeoOpa3oBaHuii, MOCTpoeHU. Pemars 3amaun w3
pealbHOW JKM3HM, INPUMCHITH MaTEMAaTHYCCKUE
3HAHMS JJIs1 PEHICHUS 3324 U3 APYTHX MPEIMETOB.
Pemiath TEKCTOBBIE 3a/1au, CPABHUBATH, BHIOUPATH
CIIOCOOBI pEIICHUS 3aa4H.
OBIIEE KOJIMYECTBO 102
YACOB 110 ITPOI' PAMME
HaumenoBanue OcHOBHBIE BUABI JeITEJILHOCTH
Ne KoauvecTBo
pa3aesioB U TeM
n/n 4acoB
MporpamMmMbl
Pa3BI/IBaTB HpeI[CTaBJ'ICHI/Iﬂ o qucJax: oT
MHOYECTBA HATYPAIBHBIX YHCEN IO MHOXECTBA
NEWCTBUTENLHLIX  uuced. O3HAKOMHTBCSI C
BO3MOYKHOCTBIO MpeCTaBICHUS
NEWCTBUTEIBLHOIO 4YHCIA KAk OECKOHEYHOMU
JMECATHYHOW JpOOH, MPHUMEHSATh IECATHUHBIC
MPUOKEHHS paLMOHAIBHBIX u
Yucna ¥ BBIYUCIICHUS.
1 9 HUPPAIMOHATBEHBIX YHCEIL. H306paxars
JlelicTBUTENIbHBIE YHCIIA .
IeHCTBUTEIBHEIE qpciaa TOYKaMU
KOOPJANHATHON MPSIMOTA. 3amuckLIBaTh,
CpaBHI/IBaTI) nu ynOpHI[OLH/IBaTI) HCﬁCTBI/ITCHBHI)Ie
qucia. BBIHOHHSITB, coyeras YCTHBIG 158
MMACbMEHHEIE PHUEMBI, apudmMerudeckue
JNEWCTBUSL € PalMOHANIBHBIMH  YHCIAMU,;
HaxOJWThL 3HAYEHUS CTENeHeH ¢  LeIbIMH




MOKAa3aTeNsIMU M KOpPHEH; BBIYUCISTH 3HAUYCHUS
YHUCJIOBBIX BBIPAKEHUM. ITonyuurs
MPEJICTABIIEHUE O 3HAYNMOCTH JAEHCTBUTENBHBIX
qyces B IPAaKTUIECKON JAeITeIhHOCTH YeIOBeKa.
AHanmu3upoBaTh U JIENaTh BHIBOABL O TOYHOCTH
NpUOTHKEHUST JTEUCTBUTENLHOTO YHCIA IIPH
pemreHun 3amad. OKpYTISATh JAEHCTBUTEIHHBIC
Yycla, BBHINOJNHATH TPUKUAKY  pe3yibTara
BBIYUCIICHUN, OLIEHKY 3HAYEHUH YHUCIOBBIX
BBIDQKEHUNU.  3HAKOMHUTBCI C  HCTOpUEH

pa3BUTUA MAaTCMATHUKU

YpaBHeHus u
HEPaBEHCTBA. Y PaBHEHUS

C OJHOM NIEPEMEHHOMN

14

OcBauBaTh,  3allOMHHATL WU  IPUMEHATH
rpaduueckue METOJBI pH peIIeHun
YpaBHEHUH, HEPaBEHCTB M HUX  CHUCTEM.
Pacrio3znaBare mesble W IpOOHBIE YpaBHEHHSI.
Pemate sMHEWHBIE M KBaJpaTHbIE YPAaBHEHHS,
YpaBHEHUs, CBOISAIIMECS K HHUM, NPOCTEHINHE
IpoOHopannoHaneHble ypaBHeHus. [Ipemnarats
BO3MOJKHBIE CIOCOOBI PELIEHUs] TEKCTOBBIX
3ajga4y, 00CyXIaTh WX W pemarb TEKCTOBBIE
3ala4dl Pa3HBIMU Croco0aMu. 3HAKOMHUTHCS C

HUCTOpHUEN pa3BUTHUSI MaTEeMaTHUKH

YpaBHeHus u
HepaBeHCTBa. CUCTEMBI

ypaBHEHUH

14

OcBauBaTh W NPUMEHITh MNPUEMBL PELLICHU
CUCTEMBI JIBYX JIMHEUHBIX YpaBHEHUH C NByM
MepeMEHHBIMU U CHCTEMBI JIByX YpaBHEHHUH, B
KOTOpPBIX OJHO ypaBHEHHE HE SBIAETCA
JUHEWHBIM. Mcronb30BaTh  (YHKIMOHAILHO-
rpadudecKuie TPENCTaBICHUS Ul PEIIeHUs
WCCIICIOBAHUSA ypaBHEHUI u CHCTEM.
AHanu3upoBaTh TEKCThl 3ajad, peuatb uX
anreOpanyecKuM  CIOcoOOM: TIEPEXOAUTH OT
CIOBeCHOH (HOPMYIMPOBKH YCIOBHS 33Ja4dl K
anreOpanmyecKol MOJenu IMyTEM COCTaBICHUS
CUCTEMBI YPAaBHEHHWH; pellaTh COCTaBJIECHHYIO
CUCTEMY ypaBHEHUII; HMHTEPIPETUPOBATh

pe3ynpTar. 3HAaKOMHUTBCS C UCTOPHEH pa3BUTHSA




MaTCMaTHUKH

YpaBHeHus u
HEPABEHCTBA.

Hepasencrtsa

16

Yurars, 3aMMChIBaTh, IOHUMATh,
WHTEPIPETUPOBATh HEPABEHCTBA; HMCIIOIB30BATh
CUMBOIIMKY W TEPMHUHOJIOTHIO. BEITIONHATH
MmpeoOpa3oBaHusi HEPABEHCTB, MCIIOJIB30BaTh
Ui TipeoOpa3oBaHMsS  CBOMCTBA  YHCJIOBBIX
HepaBeHCTB. Pacmo3HaBaTh  JMHEWHbIE U
KBaJlpaTHblE HEpaBeHCTBA. Pemarh JIMHEHHbBIE
HEPaBEHCTBA, CUCTEMbl JHUHEHHBIX HEPABEHCTB,
CHUCTEMBI HEPaBEHCTB, BKJTFOYAIOIITUX
KBaJpaTHOE HEPABEHCTBO, M pEIIaTh WHX;
00CyX1aTh TIOMydeHHBIC pemeHus. M300paxars
peleHne HepaBeHCTBA M CHCTEMBI HEPABEHCTB
Ha YHCIIOBOM MPSMOIA, 3alMCHIBATh PEUICHHE C
MOMOINBIO CUMBOJIOB. Pemars KBaapaTHbIE
HEpaBEHCTBA, HCIIOJNIB3YS rpadudeckue
npencrapieHus. OcBawBaTh W MPUMEHATH
HEPaBEHCTBA TPH PEIICHUN Pa3INIHBIX 337134, B

TOM YHUCJIC IPAKTUK OPUCHTHUPOBAHHBIC.

DyHKIU

16

Pacno3HaBare BHIBI HM3y4aeMbIX (DYHKIIWH;
WIUTIOCTPUPOBATh  CXEMAaTHUECKH, OOBSICHATH
pacroyio)keHHe Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB QyHkuumii Buga: y =kx, y=kx + b, y
=kx,y=x2,y=x3,y=\/x,y=|x|B
3aBUCHMOCTH OT 3HAueHHU KO3(UIIMEHTOB;
ONMCHIBATH MX  CBOMcTBa. PacrmosHaBath
KBaJpaTHuHylo  QyHKOWIO 10  (dopmyre.
[IpuBoauTh [IPUMEPhI KBaJApaTHYHBIX
3aBUCHUMOCTEH W3 pEaNbHOH JKWU3HU, (PU3WKH,
TeOMETPHUH. BriaBaars u 00001maTe
0CcoOeHHOCTH TpadKa KBapaTUYHON (PYHKIIMU
y = ax2 + bx + c. Crpouthb u H300paxarh
CXeMaTHYECKH rpaduku KBaJIpaTHIHBIX
GbyHKIU#, 33JaHHBIX POpMyTIaMK BUaa y = ax2 ,
y=ax2+q,y=a(Xx+p)2,y=ax2+ bx +c.

AHanu3upoBaTb W TNPUMEHSTH  CBOMCTBa




W3YyYCHHBIX (QYHKIMH JUIS WX TIOCTPOCHHSA, B

TOM YHCJIE C TIOMOIIBIO II(PPOBBIX PECYPCOB

YucioBkle

OCJICI0BATCIIBHOCTH

15

OcBauBaTthb u MPUMEHATh UHJCKCHbIE
0003Ha4YeHUs], CTPOUTH PEUEBBIC BBICKA3BIBAHUS
C UCTIOJIb30BaHUEM TEPMUHOJIOTHH, CBSI3aHHOM C
MIOHATHEM MOCJIeI0BaTEIbHOCTH.
Anamm3upoBats  QopMyny — n-ro  4JeHa
MOCIEAOBATENbHOCTH  WIM  PEKypPPEHTHYIO
bopmymy u BBIUUCIISTD YIICHBI
MocJe10BaTeNbHOCTEMH, 3aJJaHHBIX 3TUMH
¢dopmynamu. YcTaHaBIUBAaTh 3aKOHOMEPHOCTD B
HOCTPOCHUH HIOCIIEA0BATENbHOCTH, eciu
BBHIIUCAHbl IIE€PBBIE HECKOJIBKO €€ UJIEHOB.
PacniozHaBath apupMETHIECKYIO u
TEOMETPUYECKYI0 TPOTPECCUH MPH  Pa3HBIX
cnocobax  3aganus. Pemarte  3agaum ¢
UCIIOJIb30BaHWEM  (opMyn  n-ro  4jeHa
apudMeTuIecKoi u TEOMETPUUECKOM
MPOrPEeCCHif, CYMMBI TIEPBBIX N  YJICHOB.
Uzobpaxars  WieHbl  MOCIEA0BATEIBHOCTH
TOYKAaMM Ha  KOOPAWMHATHOM  TJIOCKOCTH.
PaccmarpuBaTh npumeps! IPOLECCOB U SABJICHUN
U3  pewIbHOH  JKU3HHM, WUIIOCTPUPYIOIINE
W3MEHEeHHe B apu(METHIECKOH Nporpeccuu, B
reoMeTpUYecKod  Mporpeccud;  H300paxarhb
COOTBETCTBYIOIINE 33aBUCHMOCTH TpapUUecKH.
Pemate 3amaun, CBsI3aHHbIE C YHCIOBBIMHU
MOCIIEAOBATEIBHOCTAMH, B TOM YHCIIE 3aa4l U3
peaIbHOM JKU3HU C UCTIONB30BaHUEM IH(POBBIX
TEXHOJIOTUH (2MeKTPOHHBIX Tabmu,
rpaguaeckoro KalbKyasaTopa W T.I.). Pemathb
3aaydl Ha CJIOXKHBIE NPOLEHTHl, B TOM YHCIE
3a71a4uu U3  peambHOM  NPaKTHKH (c
WCTOJIb30BaHUEM KaJbKYJIATOpa). 3HAKOMHUTHCS

C UCTOpHUEN pa3BUTUSA MaTEMaTHKU




[ToBTOpeHme, o600IIEHNE,

cUCTeEMaTHU3alus 3HaHUI

18

OnepupoBarb MOHSTHSIMU: MHOECTBO,
[IOJMHOXKECTBO, OIEpalluy HaJl MHOXKECTBAMU;
UCIIOJIB30BaTh  rpaduuecKkoe MpeCTaBICHUE
MHOXECTB AJISI OMUCAHUS PEAIBHBIX IPOLECCOB
W SIBICHWH, TPH PELICHWW 3a1ad W3 APYTHX
y4eOHBIX NpPEAMETOB. AKXTyanu3upoBaTh
TEPMUHOJNIOTUI0O WM OCHOBHBIE  JCHCTBUA,
CBSI3aHHbIE C YHCIAMU: HATypajJbHOE 4YHCIIO,
NPOCTOE ¥ COCTaBHOE 4YHCJA, JEJIUMOCTb
HATypalbHBIX YHCENl, NPU3HAKU JETUMOCTH,
[EeNoe YUCI0, MOIYJIb YMCIA, OOBIKHOBEHHAS U
JecATUYHas ApoOM, CTaHJAPTHBIM BHUI YHCIA,
apupMeTHIeCKuit KBaJpaTHbIA KODPEHb.
BeimonnsaTe  peicTBus, CpaBHHUBATh u
YIOPAOOYNBATE YHCIIA, TPEJCTABIATE YKCa Ha
KOOPJMHAaTHOM MpsSMOM, OKpYIVIATh YHCIA;
BBINOJIHATh NPUKUAKY M OLEHKY pe3yJjbTara
BBIUMCICHUH. Pemare TekcToBble — 3amauu
apupMEeTHIECKUM CHocoOoM. Pemars
MPaKTUYECKUE 3a/1a4H, COAepKalliue MPOIEHTHI,
JIONIA, YacTH, BBIPAXKAIOIINE 3aBHCHUMOCTH:
CKOpPOCTb — BpeMS — pAacCTOSHHE, IeHa —
KOJIMYECTBO — CTOMMOCTh, 00BEM pabOTBI —
BpeMsl — MPOU3BOJUTENLHOCTD Tpyaa.
Pa30uparbs peanbHbIC JKU3HCHHBIE CHUTYAIWH,
dopMynupoBaTh WX Ha S3BIKE MaTEMaTHKH,
HaxoJIUTh pelieHue, HPUMEHAS
MaTeMaTUYeCKUi ammapar, HHTEpIpEeTHPOBaTh
pesyiabrar. OnepupoBaTh MOHATUSIMH: CTEIIEHb C
LEJTBIM rokasaTesniem, apupMeTHIeCKui
KBaJpaTHbIH KODEHb, MHOT'OYJICH,
anreOpanyeckas 1po0b, TOXKIECTBO. BEITIOIHATE
OCHOBHBIE JICHCTBUS: BBINOJHATH PacdEThl IO
dopmynam, peoOpa3oBHIBATH Lensle,
IpoOHOpaMOHAIEHEIE BBIPKCHUS u

BBIpAXKCHUSA C KOpHAMH, p€aiu30BbIBATH




pasyiokeHHe MHOTOYJICHa HA MHOXHTEIH, B TOM
Yuclie ¢ HWCIOJb30BaHHeM (opMyn pa3sHOCTH
KBaJpaTOB M KBajJpaTa CYMMbI M pPa3HOCTH;
HAXOJUTh JOMYCTUMbIC 3HAYCHHS MEPEMEHHBIX
JUIst IpoOHOpaMOHATBHBIX BBIpKEHHH,
KopHeil. MoaenupoBars ¢ MOMOLIBIO (GopMym
peabHbIC TIPOIIecChl U siBIeHUs. OnepupoBarth
noHATUAMU: PyHKIUSA, Tpaduk (QYHKIUHA, HYJIA
(GYHKLIMHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKH BO3pacTaHus, yOBIBaHUS,
HauOoOJIbIIICE M HAWMEHBIIECC  3HAYCHUS
(GYHKITHN. AHaTU3UpOBATH, CpaBHHUBATB,
00CyXJaTh CBOMCTBA (YHKIHH, CTPOHUTH HX
rpaduxu. OmnepupoBaTh MOHATHAMHU: HpsSMast
MPONOPLUUOHAIEHOCTD, oOparHast
MPOTIOPIMOHANBHOCTD,  JIMHEHHAs  (QyHKIWS,
KBaapatudHas GyHKIUA, mapadoia, rumepooa.
Ucnonk3oBath Tpapuke Ui ONPEACTICHUS
CBOWCTB, NPOLIECCOB M 3aBUCHUMOCTEH, st
peleHus 3a4au U3 APYrux y4yeOHBIX TPEIMETOB
U peaibHO KHU3HU; MOJICIIMPOBATH C TIOMOIIBIO
rpadKOB peajbHbIC TPOIECCHl U  SIBICHHS.
Beipaxats QopMmynaMu 3aBHCHMOCTH MEXIY

BCIIMYMHaMMU.

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




5. YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

Aunrebpa, 7 kinace/ Hukonsckuit C.M., IToranoB M.K., PemernukoB H.H. u
npyrue, Axnmoneprnoe obmectBo «M3narenbctBo «IIpocBemenne»
Aunrebpa, 8 kinace/ Hukonbckuit C.M., IToranoB M.K., PemernuxkoB H.H. u
npyrue, AxkimoHneprnoe oomiectBo «M3narenbetBo «lIpocBemenne

Anrebpa, 9 xnacc/ Hukonwsckmii C.M., [ToranoB M.K., Pemerankos H.H. u
npyrue, Axkimoneprnoe obmectBo «M3narenbctBo «IIpocBemenne»
HNunaktuyeckne marepuansl aus 7,8,9 kmaccos/ M. K. Iloramos, A. B.

[eBkun.- M.: [IpocBemienue, 2014 u HoBee.

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI
bubaunoreka LIOK https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f41f50a

http://www.drofa.ru — caiiT u3garenscrBa «JIpoday
http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4eqe.ru

TectupoBanme online: 5 - 11 kmaccsr : http://www.kokch.kts.ru/cdo/

HezxaromquKaﬂ MaCTCpPCKasd, YPOKHU B I/IHTepHCT U MHOT'OC ApPYToc:
http://teacher.fio.ru

Hogsie TexHoMOrMM B oOpa3zoBanuu: http://edu.secna.ru/main/

[TyreBonuTens «B MUpEe HAYKI» JUTst

IKOJIHLHUKOB: http://www.uic.ssu.samara.ru/~nauka/
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