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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHusA: OHa OOecleurMBaeT W3y4YeHUEe JAPYrux AUCHUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOT'O0, TaK W TyYMaHUTAPHOTO LMKJIOB, €€ OCBOEHHUE
HEOOXOIUMO ISl TPOJOJDKEHHS OOpa3oBaHUST M B TMOBCEAHEBHOW KU3HMU.
PazButre y o00ydarmuxcss HAy4YHbIX MPEICTABICHUM O MPOUCXOKICHUU U
CYIIHOCTH anreOpandyeckux abCTpakiuid, Cloco0e OTpaKEHUs MaTeMaTHUYEeCKON
HAyKOH SIBIEHUM W MPOLIECCOB B MPUPOJIC U OOIIECTBE, POJIM MATEMAaTHUYECKOTO
MOJCIMPOBAHUS B HAYYHOM TIO3HAHMM M B TPAKTUKE CIOCOOCTBYET
dbopMUPOBaHUIO  HAYYHOTO  MHUPOBO33PEHUS W KAaueCTB  MBIIUJICHUS,
HEOOXOAUMBIX IS ajamnTallid B COBPEMEHHOM IM(poBOM oOOIIECTBE.
N3ydenne anreOpbl oOecreunBacT pa3BUTUE YMEHUs HAOIOJaTh, CPAaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUSI M BBIBOJIBI, (POPMYIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpsl 00ecreuynBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccyxaeHusi, 0000IIeHUE W KOHKPETU3aI10, a0CTparupoBaHUe U aHAJOTHIO.
OO6yuenne anrebpe mpeanoyiaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBbHON
JESTEIBHOCTH OOYYaIOIIUXCSA, TOITOMY CaMOCTOATEIBHOE pEIICHHE 3a]1a4y
ABJIAETCS peajn3aluen esTeIbHOCTHOTO MIPUHIUIIA O0YUEeHHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «Ajiredpay jsi OCHOBHOTO
oOmero  oOpa3oBaHHS OCHOBHOE MECTO  3aHMMAIOT  COZIEpP>KaTEIbHO-
MeTonu4Yeckue JuHuM: «Yucma U BBIYMCICHUS», «Anrebpanyeckue
BBIDAXCHHUS», «YPaBHEHUS W HEpaBeHCTBa», «PyHkuum». Kaxnas u3 stHx
CoJIepKaTeIbHO-METOIMUECKUX JIMHUM Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
U3YUYCHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JMHUSIMHU. B xoxe u3yueHus
y4eOHOro Kypca OOydaromuMcs MPUXOJIUTCS JIOTMYECKH PacCyXAaTh,
MCITIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK. B CBSI3U € 3THM B mporpammy
y4eOHOTO Kypca «AureOpa» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiiax MaTEeMaTHYECKOTO 00pa30BaHUS
U CHOCOOCTBYIONIME OBJIAJICHUIO OOYYAIOIIMMHUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTthudeckoro s3bika. Cojaep)kaTeabHOM W CTPYKTYPHOM OCOOEHHOCTHIO
y4e0HOTO Kypca « Anre0pay SBISIETCS] €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «UWcClia W BBIYUCICHUS» CIY)KHT OCHOBOHM IS
JaNbHEWIIET0  W3YYCHHS  MAaTeMAaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
OOyJarommXxcss  JOTHYECKOTO  MBIIIICHUS,  (OPMHPOBAHUIO  YMEHUS
MOJI30BATHCSl AITOPUTMAMH, & TAK)KE MPUOOPETCHHUIO TPAKTHICCKUX HABBIKOB,



HEOOXOJUMBIX JJIsi TIOBCEJHEBHOM >KM3HU. Pa3BUTHE TOHSATHUS O YHUCIE Ha
YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUSI CBS3aHO C PAlMOHAIBHBIMH U
UppAIllMOHAIIBHBIMU ~ 4YHClIaMH,  (OpMHUpOBAaHMEM  MPEJCTABICHUH O
JEUCTBUTEIILHOM YHCIie. 3aBEpPICHHE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa30oBaHUIO.

Conepxanue JByX aireOpamdeckux JUHUA — «AJjreOpanueckue
BBIpQXKECHUS» U «YPaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOydJaromuxcs MaTEeMaTHYECKOTo amnmapara, HEoOXOAUMOro [UJIsi peuieHus
3aJlay MaTeMaTHK{, CMEXKHBIX IPEIMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX
3amay. Ha ypoBHe oOCHOBHOro o0miero o0Opa3oBaHMsl y4deOHBIM MaTepual
TPYIIUPYETCS BOKPYT PallMOHAJBHBIX BBIPAKECHHUM. ANredOpa JEeMOHCTPUPYET
3HAYCHUE MAaTeMaTUKU KakK sI3bIKa ISl TOCTPOEHUS MaTEMaTUUECKUX MOJICIIEH,
OINMMCAaHMSI TIPOLIECCOB U ABJICHUM peajbHOro Mupa. B 3amaun oOyuenus anredpe
BXOJSIT TakkKe JalbHEWIee pa3BUTHE aAJITOPUTMUYECKOTO  MBIIIICHUS,
HEO0OXOAUMOTO, B YACTHOCTH, JIJI OCBOCHHS Kypca HHGOPMATUKH, U OBJIJICHUE
HaBBIKAMU JEAYKTUBHBIX paccyxiaeHui. [IpeoOpazoBanne cUMBOJIBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOpaX)EHHUs, CIMOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Copnepxxanve  GyHKUIMOHAIBHO-IPAPUUECKON JUHUU  HAIlEJIEHO HAa
nojiyueHre OOyYaroNIMMHUCS 3HAHUA O (QYHKIMIX KaKk  BaKHEWIIen
MaTEMaTUYECKOM MOJENU JJid ONHCAHHWS U WCCIENOBaHUSA PAa3HOOOPa3HBIX
IOpoIeCCOB U SIBJIEHUN B mpupoae u obOmiectBe. W3yuenue wMarepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh Pa3IMYHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHbBIC, CUMBOJIMYECKUE,
rpaduyeckre, BHOCUT BKJIag B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOJIH
MaTEMaTUKU B PA3BUTHH IIUBUIN3AINUU U KYIBTYPHI.

CornacHo ydyeOHOMY MIaHy B 7-9 Kkiaccax u3y4yaercs y4eOHbIA Kypc
«Anrebpay, KOTOPBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieNbl COACPKAHNUS:
«Yucna ¥ BBIYUCICHUS», «ANTeOpanuecKue BBIPAKEHUS», «YPaBHEHUA U
HEPaBEHCTBaY», «DyHKIIUNY.

Ha wm3yuenme ydeOHOTO Kypca «Anrebpa» orBomutcsa 306 dacoB: B 7
kiacce — 102 yaca (3 gaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B HEJENI0),
B 9 KJlacce — 102 yaca (3 yaca B HEJIENI0).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopeHp u3 umcna. Ilonarue o0 uppanMoOHAJIbHOM YHCIIE.
Jlecsatuunblie NpUOTKEHUS UPPALMOHAIBHBIX YHUCEN. CaoiicTBa
apuMETHUECKUX KBAJPATHBIX KOPHEH U WX MPUMEHEHHE K MpeoOpa3OBaHUIO
YUCITIOBBIX BBIPAKCHUIN U BBIUMCICHUSIM. [[eliCTBUTENIbHBIE YUCIIA.

Crenenp ¢ uenplM mnokazareneM U e€ cBoWcTBa. CTaHOapTHas 3alKCh
qyucna.

AnreGpanueckue BolpaxkeHUusI AJiredpanyecKue BbIpaKeHUst

KBagpaTHplii TpE€XuseH, pa3jIoKEHUE KBaJpaTHOTO TPEXWIEHA Ha
MHO>KUTEJIH.

Anrebpanueckass ApoO6b. OCHOBHOE CBOWCTBO ajreOpandeckoil poOwu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHUE, JCJIICHHE alreOpanyeckux ApooOei.
PanvonanbHbie BRIpaXKEHHS U KX TTpeoOpa3oBaHueE.

YpaBHEHHUs U HEpAaBEHCTBAY paBHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmysia KOpHEW KBaJpaTHOTO YypaBHEHHS.
Teopema Bwuera. PemieHue ypaBHEHUN, CBOISIIIMXCSA K JMHEHHBIM U
kBazpaTHbIM. [IpocTeiiiine qpoOHO-paliioOHaTbHbIE YPABHEHUS.

I'paduueckass wHTEepnperanus ypaBHEHUM C JABYMS MEPEMEHHBIMU U
CHUCTEM JIMHEHMHBIX YPAaBHEHUW C NBYMs INEpeMEeHHbIMU. [Ipumepnl perienus
CUCTEM HEJIMHEMHBIX YPABHEHH C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a1a4 aareOpandeckKuM CriocoooM.

YuciioBele HEpaBEHCTBA W MX CBoWcTBa. HepaBeHCTBO ¢ OmHOHU
IepeMeHHOM. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOMN
nepeMeHHo. CucTeMbl TUHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

OyHKINM PYHKIUA

[Monstue ¢ynkmuu. OO6macTh omnpeAeneHrss W MHOXKECTBO 3HAYCHUMN
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'padux Pyskmuu. Urenne cBoiicTB PpyHkimu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX PeaTbHbIE MPOIECCHI.

@DYHKIMY, OMHCHIBAIOIINE MPSMYIO M OOPAaTHYIO MPOMOPIMOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. OyHKupE y = x2, y = x3, y = \x, y=|x|.
['paduaeckoe penienre ypaBHEHUN U CUCTEM YPaBHEHUIA.

9 KIIACC



Yucaa v BbIYMCICHUS

PammonanbHble  4ncia, UppalMOHAIbHBIE  YHCIA, KOHEYHBIE U
OCCKOHEUHBbIE JeCATHUYHbIE JpoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEII,
NEUCTBUTENIbHBIC YHCIAa Kak OECKOHEYHBbIE JecsTU4YHbie 1apobu. B3aumuO
OJIHO3HAYHOE COOTBETCTBHE MEXKJY MHOMXKECTBOM JICHCTBUTEIBHBIX YHCEI H
KOOPAMHATHOM MPAMOM.

CpaBHeHUE JCHUCTBUTENBHBIX YHCEN, apu@METHUYeCKUe JIEHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 00BEKTOB OKpY’KaroIIEro Mupa, IUTEIBHOCTh MPOIECCOB B
OKPYKaIOIIEM MUPE.

[Ipubnmx€HHoe  3HAUYCHHWE  BEJIWYMHBI, TOYHOCTb  MPUOIMKECHUS.
Oxkpyrnenue yncen. [Ipukuaka u oleHKa pe3yIbTaTOB BEIYMCICHU.

YpaBHEHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUM, CBOSIIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHenue. PelieHue  ypaBHEHUM, CBOJAIIMXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. IIpumepbl penieHus ypaBHEHUM
TPEThEH U YETBEPTOU CTEMEHEHN PA3IOKEHUEM HA MHOKUTEH.

Pemienne npoOHO-pallMOHANIBHBIX ypaBHEHUM. PereHue TeKCTOBBIX 3a/1au
anredpanvyeckuM METOJIOM.

VYpaBHeHuUE ¢ AByMsl NepeMEHHBIMH U ero rpaduk. Pemenue cucrem AByx
JIMHEWHBIX YPaBHEHUW C JByMs MEpPEMEHHbIMU. PemeHue cucrem IByX
YpPaBHEHUH, OIHO W3 KOTOPBIX JIMHEHMHOE, a JAPYroe — BTOPOM CTEICHHU.
['paduueckas mHTEpIIpETAIIUS CUCTEMBI YPaBHEHUHN C ABYMsI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoOoM.

HuciioBble HEPAaBEHCTBA U MX CBOMCTBA.

Pemenne nmuHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHON. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
I'paduueckass uHTEepmpeTanys HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpartnunas dbynkuus, e€ rpaduk u cBoiicta. [lapaGona, koopauHaThI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu pynxumit: vy =kx, y=kx +b, y=k/x, y=x3,y=Vx, y=[x| , u
WX CBOMCTBA.

HucnoBble MOCIEI0BATENBHOCTH

YucaoBbie MOCTEI0BATEIbHOCTH U NPOrpPeccHu



[lonsiTHE YMCIOBON MOCIEAOBATENBHOCTH. 3aaHUE IOCIEN0BATEILHOCTH
peKyppeHTHO# dhopmyIioi u GopMyIoii n-ro uiaeHa.

Apudmernyeckas u reomeTpuyeckas nporpeccur. @opmyiibl n-ro yjieHa
apu(pMETUIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300paxkeHne 4ieHoB apu(METHUYECKOW U T€OMETPUUYECKON Mporpeccuit
TOYKaMHU HA KOOPAWUHATHOM IIJIOCKOCTH. JINHENHBIN U 3KCIIOHEHIIUAJIBHBIN POCT.
Ci10KHBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anrebpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NOPOSIBJIEHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKON
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHX
MAaTE€MAaTHUKOB U POCCUICKONW MaTeMaTUYECKOW HIKOJIbI, K UCIOJb30BAHUIO 3THX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpakJlaHWHA W peasu3aliu
€ro mnpas, MPEACTABICHHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpoLenyp TpaxAaHCKOTO oOIiecTBa
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO ATHUYECKHUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHUEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHIUIOB B JEATEIBHOCTH
YYEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTUE B PEUICHUU MPAKTHUYECKUX 3a]1ad
MaTE€MaTHYECKON HANpPaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTM MaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUU BCEH YKM3HM JUIS YCIICIIHON MPOdeCCHOHAIBHON
NESTENBHOCTA M PA3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIIbHOW TPAGKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJlay, PELICHUM, pacCyKJICHUI, YMEHUIO BHIEThH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTauuell B JEATEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTaBICHNI 00 OCHOBHBIX 3AaKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI
U 00IecTBa, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH JIJISl Pa3BUTHS LUBUIIU3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTeMaTU4YeCKOM KyJIbTYpOl Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTEUIIMMH  HABBIKAMH
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) pusnyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHs:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTUUYECKUE 3HAHHUS B MHTEPECaxX CBOETO
3I0pOBbs, BEIEHUS 3I0pOBOTO oOOpa3a JKM3HM (310pOBOE MUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas Qusndeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUHU, NMPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMell Ha MPUMEHEHHWE MAaTEeMAaTUYECKUX 3HAHUW IJs peleHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKaIOIIEel Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
M OLIEHKH UX BO3MOJKHBIX IMOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpeibl, OCOZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) ajanTtanms K W3MEHAWIIMMCH YCJIOBUSIM COLMAJIBHOH U
NPUPOAHON Ccpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO IEATEIbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYruxX JIIoeH, npuodperaTtb B COBMECTHOM
JEATENBbHOCTH HOBBIE 3HAHWS, HABBIKM U KOMIIETCHLIUU U3 OIIbITA IPYTUX;

HEOOXOAMMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM 4YHCIIE
(GopMynupoBaTh UAEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SBIEHUSAX, B TOM
qlCclie PaHee HEU3BECTHBIX, OCO3HaBaTh Ne(PUINUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, IIJIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPeOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUs U AeUCTBUA, (HOPMYIHUPOBATh U OLICHUBATH PUCKU U
nocieACTBUSA, POPMUPOBATDH OTBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

Bba3oBble JJoruueckue J1elcTBUA:

e BBISBIATH u XapaKTepHU30BaTh CYLIECTBEHHBIEC NpU3HAKU
MaTeMaTUYEeCKUX OOBEKTOB, MOHITHH, OTHOIICHUN MEXy MOHATHUSIMH,
dbopMyITHpPOBATH OIpEICIICHUS TTOHATHUH, yCTaHABJIMBAaTh

CYIIECTBEHHBI MPHU3HAK KJacCU(UKAIIUN, OCHOBAHUS JJIsi 000O0IIEHUS
Y CpaBHEHHMS, KpUTEPHUH MTPOBOIUMOTO aHAIN3A;



e BOCIPUHUMATh, (POPMYIHPOBATH U MNPEoOPa30BbIBATH CYKICHUSA:
YTBEPJUTEIbHbIE U OTPHULIATENbHbIE, €JUHUYHbIC, YACTHBIE U 0OIIHE,
YCIIOBHBIE;

e BBUBJLITH MaTEMAaTUYECKUME  3aKOHOMEPHOCTH, B3aMMOCBA3H U
OpOTUBOpeUHsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHHUSX,
npegaraTb  KpUTEpUHU Ui BBIABICHUS  3aKOHOMEPHOCTEW U
IIPOTUBOPEYHNIL;

e JleJIaTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aKJIFOUCHUH, YMO3AKIIOUEHNUN 110 aHAJIOTUU;

e pa3buparTh JI0Ka3aTebCTBA MATEMATUUYECKUX YTBEPKICHUN (IpsIMbIEe U

OoT HpOTI/IBHOFO), MMpOBOOUTH CaMOCTOATCIIBHO HCCJIOXKHBIC
JA0Ka3aTciabCTBA MATCMATHYCCKUX (I)aKTOB, BBICTPpANBATDH
AprymCcHTalunto, MMPpUBOINUTDH IMPUMCPBIL )51 KOHTPIIPUMCPHI,

000CHOBBIBaTh COOCTBEHHBIC PACCYKICHHS;

e BBIOMpATH croco0 pemieHus y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pCIICHUS, BbIOMpATh HaWOOJICe MOAXOMAINNA C YUETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHEB).

ba3oBble ucciaenoBaTebCKie 1eCTBUSA

e WCIIOJIb30BaTh  BOMPOCHl KaK  HMCCJIEAOBATEIbCKHUM  HMHCTPYMEHT
no3HaHusi, GOPMYIMPOBATH BOMPOCH], (HPUKCUPYIOUIUE MPOTHBOpPEUUE,
npo0sieMy, CaMOCTOSTENbHO YCTaHABJIMBATH HCKOMOE U JaHHOE,
dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIN
OKCIIEPUMEHT,  HEOOJNBIIOE  HCCIAEAOBAaHWE IO  YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMAaTHYECKOrO0 OOBEKTA, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

e CaMOCTOSITEIbHO  (OpMyNIHUpPOBaTH OOOOMIEHUS W  BBIBOJABI  IIO
pe3ysbTaTaM MPOBEAEHHOTO HAOIOJCHHS, MCCIEIOBaHUS, OIEHHWBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BEIBOJOB M 0000IIICHHUI;

e IIPOTHO3WPOBATH BO3MOKHOE Pa3BHUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

e BBISBIISATH HEIOCTATOYHOCTh U HM30BITOYHOCTh MH(POPMAIIMH, TAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BBIOMpATH, AaHATM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;



BbIOMpaTh (opMy MpeacTaBieHUss HMH(GOpPMALUUU M WUIFOCTPUPOBATH
pellaemMbie 3a/ayd CX€MaMM, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMALIMKM IO KPUTEPUSIM, MPEATI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIpUHMMATh H (GOPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISIMH OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHUS B YCTHBIX M THCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHUS TI0 XOAY PEIICHUS 3a/Jauyd, KOMMEHTHPOBATH TOJYYCHHBIN
pe3ynbTarT;

B XO0Ji¢ OOCYXJCHHS 3aJaBaTh BOIMPOCHI O CYIIECTBY OOCYKIaeMOM
TEMBI, TPOOJIEMBI, pelIaeMOl 3a/1aud, BbICKA3bIBATh MJICH, HAIICIICHHBIC
Ha TOUCK PEIICHHS, COTOCTaBIIATh CBOU CYXJCHHUS C CYXICHUIMHU
JAPYTHX YYaCTHUKOB JIMaJiora, OOHApy)XMBaTh pas3iIMdUe W CXOJICTBO
NO3UIMH, B KOPPEKTHOH ¢dopme (GopMyIupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHMS;

NPENCTaBISATh  PE3yNbTaThl  PEIICHUs  3a7auyd, OIKCIIEPUMEHTa,
UCCJIEIOBAHUA, TPOEKTa, CaMOCTOATENbHO BbIOMpaTh  (opmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallMd U O0COOEHHOCTEH
ayJIuTOPUH;

NOHMMAaTh W  HCHOJB30BaTh  MNPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYaTbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYECKUX
3azay;

OpUHUMATh  1€Jb  COBMECTHOM  JEeATeIbHOCTH,  IUIAHUPOBATh
OpraHM3aIli0 COBMECTHON paboThl, pachpenensTh BHUIbI padoT,
JIOTOBApHUBATKCS, 00CYKIAaTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHus, OOMEH
MHEHHUSIMH, MO3TOBBbIE IITYPMBbI W JPYTHUE), BBITIOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBUS C JPYTHMH HWiICHAMU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OOMIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJICOPUTM pEIICHUs 3ajladu (Win
€ro 4actb), BBIOMpaTh CHOCOO pEHIEHUS C Y4YETOM HMEIOLIUXCS



pECypcoB U COOCTBEHHBIX BO3MOXXHOCTEW, AapryMEHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yYETOM HOBOM MH(OpPMALUK.
CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e BIAJETh CIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJIA THpolecca Hu
pe3yJibTaTa peleHUsl MaTEMaTUYeCKON 3a1auH;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NpPH PELICHUH
3a7la4d, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE pE3yJbTaTa JIESATEIbHOCTH II0CTABICHHOU
HeMM W YCIOBUSIM, OOBACHATb TNPUYUHBI JOCTHIKEHUS  WJIU
HEJAOCTMKEHUSI  I1IeNM, HAXOJuTh  OWMOKY, JaBaTb  OIEHKY
NpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOydenus B 8 kiacce oOydaromuiicss MOJYYHUT CIEAYIONINE
PEIMETHBIE PE3YIbTATHI:

Ymucja 1 BLIYUCTIEHUS

Hcnonb3oBaTh HaYaIbHBIC IPEACTABICHUS O MHOKECTBE JECHCTBUTEIIBHBIX
gucea  JUIi  CPaBHEHHUS, OKDPYIVICHHS W BBIYHCICHHH, H300pa)kaTh
JIEVCTBUTEIIBHBIE YHCIIA TOYKAMHU HA KOOPAWHATHOW MPSMOM.

[IpumMeHsTh TIOHSATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOAHUTh
KBaIpaTHBIC KOPHU, UCIIOIB3YS MPU HEOOXOIUMOCTH KAIBKYJISATOP, BBHITOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEp)KAIIMX KBaJpaTHbIC KOPHH, HCIOJIB3YS
CBOMCTBA KOPHEM.

Hcronp30BaTh 3aMucH OOJIBIINX U MaJbIX YMCEI C IIOMOIIBIO TECITUYHBIX
npoOeii u creneHeit yucia 10.

AJuireOpanyecKkue BbIpasKeHUsA

[IpuMeHAT, MOHATHE CTENEHW C MEJIbIM II0KA3aTeJIEM, BBIITOJHATH
npeoOpa3oBaHusl BEIPAXKECHUH, COAEPKAIMX CTEIICHH C 1IeJIBIM TTOKa3aTeieM.

BBINoJIHATH TOXKIECTBEHHBIE TPEOOPa30BaHUS PAIlMOHAIBHBIX BhIPAKEHUM
Ha OCHOBE IPaBWJI JACHCTBUIN HaJl MHOTOUJICHAMHU U alreOpandecKuMu IpoOsSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[IpumeHsaTh MpeoOpa3oBaHMs BBIPAKEHUH NI PEIICHUS Pa3IMYHBIX 3a/1a4
W3 MaTEMaTUKH, CMEXKHBIX MTPEIMETOB, U3 PEATBHOMN MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemartp nuHeliHbIe, KBaIpAaTHBIC YPABHEHUS U PAIMOHAIIBHBIC YPaBHEHMS,
CBOJISIIIUECSA K HUM, CUCTEMBI JIByX YPABHEHHM C IByMs IEPEMEHHBIMU.



IIpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHU,
B TOM YHCJIE C MPUMEHEHUEM rpaduuecKkux NpeacTaBiIeHUN (yCTaHaBIMBATD,
MMEET JM YpPAaBHECHUE WJIM CHUCTEMA YPABHECHHU PEIIEHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT cioBecHOU (HOPMYIUPOBKH 3ajlaud K €€ anredpandeckoi
MOJIEJIA C TOMOIIBI0 COCTaBIICHUS YPAaBHEHHUS WJIM CHCTEMBl YpPaBHEHHUI,
WHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJYYECHHBIN
pe3ynbTar.

[IprMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB [JII CPABHEHHS, OLICHKH,
peliath JUHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI, 1aBaTh
rpauyYecKy0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKUUH

[TornMath 1 UCTI0JIB30BATh ()YHKIIMOHAIBHBIC TTOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYEHHUS ), ONPENEIATh 3HaUCHHE (DYHKIIUU MO 3HAUYCHHIO
apryMeHTa, OnpeessaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIINNA BUAA:

y=k/x, y=x2, y=x3,y =[x, y = VX, onuCBIBaTh CBOICTBA YHCIOBOIA
dbyaku no e€ rpaduxy.

K xonmy oOydyenuss B 9 kjacce oOydYarOUIUiCsl MOJIYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBaATh U YNOPSAA0UYHBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boeimonuats apudmMernyeckue IEHCTBUS C pPalMOHAIBHBIMH YHUCIAMH,
coueTasl YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
UPPALMOHAIBHBIMU YHUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEHW C MEIbIMH IOKa3aTeisiIMU U KOPHEW,
BBIYUCIISITHh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh I€MCTBUTENbHBIE YHCIA, BBINOJIHATh MPUKHUAKY pe3yJbTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeiHbIe U KBaJpaTHbIE YpaBHEHUS, YPABHEHUSI, CBOASIIUECSA K
HUM, pOCTENIInE JPOOHO-pallMOHATIbHbBIE YPABHEHHUS.

Pemate cuctembl IByX JMHEUHBIX YPAaBHEHHH C JABYMs NEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHHMH, B KOTOPBIX OJHO YPaBHEHHE HE SBISIETCA
JIMHEWHBIM.



Pemiate TekcTOBBIE 3alaud  anreOpanyecKuM CIocOoOOM € TOMOIIbIO
COCTaBJICHUS YpaBHEHUS WJIM CHCTEMbl JBYX VypaBHEHUMH C JByMs
MEPEMEHHBIMH.

IIpoBOaUTE MPOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI,
B TOM YHCII€ C NMPUMEHEHUEM IpapUUEeCKuX MpeACcTaBIeHUI (yCTaHABIMBATD,
UMEET JIM ypaBHEHHE WM CUCTEMa YPaBHEHUW pEILECHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

PemaTp nuHeliHbIE HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300paKaTh
pelIeHre HEPaBEHCTB HAa YUCIIOBOM MPSIMOM, 3alIUChIBATh PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBAJPaTHOE HEPABEHCTBO, H300pakaTb pEIIEHUE CHUCTEMbI
HEPABEHCTB HA YHCIOBOM MPSMOM, 3alUChIBAaTh PEIIEHHWE C TOMOUIBIO
CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MIPH PEUICHUU PA3IUYHbBIX 3a7ad.

DOyHKUUHA

PacnioznaBaTh (QpyHKIMU H3yueHHBIX BUJOB. [loKa3piBaTh CXeMaTHYECKU

pacnojoKeHre Ha KOOPAUHATHOM IIOCKOCTU TpaduKOB QYHKIMA BUa: y = kx,
y=kx+b y=kx,y=ax2 +bx+c, y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaYEHHMH KOO (DUIMEHTOB, OIMCHIBATL CBOMCTBA ()YHKIIMIA.

CtpouTth 1 H300pakaTh CXeMaTUYECKH IpaUKH KBAIPATUIHBIX ()YHKIIHH,
OIMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacriozHaBaTh KBagpaTHUHYIO (QYHKIMIO 1O (opmyne, TPUBOIUTH
IpUMEPHI KBaJIpaTUYHbBIX PYHKIIUN U3 peabHON KU3HU, QUZUKHU, TEOMETPHH.

YucaoBbie M0CJI€10BATEIHHOCTH U MPOTrPecCUuu

PacrioznaBaTh apu(pMETHUYECKYI0O U TEOMETPUUYECKYIO MPOTPECCUU TPHU
pa3HbIX crlocoOax 3aaaHusl.

BbIMONHATS  BBIUMCIEHUS C UCHOJIb30BaHUEM (QOpMylT n-ro ujeHa
apuPMETUIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4iIeHBI MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOU
MIOCKOCTH.

Pemate 3a1aun, CBSA3aHHBIC C YHCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
quclie 3aJaddl W3 pPEaTbHON JKU3HHM (C HCIIOJIb30BAHUEM KaJIBKYIATOPA,
U (QPOBBIX TEXHOJOTHA).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Korrponsusre | Mpaxriseckie (uudposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
| Yucna v Berunciienus. KBagpatueie 15 bubmmoreka [{OK
KOpHHU https://m.edsoo.ru/7f417af8
) Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaXKEeHHUS. 5 | bubnuoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanveckue BhIpaKEHUSI. 15 | bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuorexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f417af8
7 YpaBHeHus U HepaBeHCTBA. HepaBeHncTBa 12 1 Et?]i?iif(iifg/liﬂﬂa%
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 Eubmorexa HOK
https://m.edsoo.ru/7f417af8
0 @y, Gnerossic 0 oo Tt
10 [ToBTOpeHue u 060061IeHNE 6 2 bubnmoreka [JOK




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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJIHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBAa. HepaBeHcTBa 16 1 bubmorexa OK
https://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 o 16 1
YT https://m.edsoo.ru/7£419d08
6 YucaoBbIe MOCIEI0BATEILHOCTHU 15 1 Eubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 | bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

Hcmons30BaTh Ha4daJIbHBbIC NpeaACTaBJICHUA 0 MHOXECTBE
I[GI\/'ICTBI/ITGJ'II)HBIX YHUCECII JJIsL CpaBHCHUA, OKPYIJICHUA n
BI)I‘-H/ICJ'IGHI/II\/’I, I/I306pa)KaTB }ICI\/'ICTBI/ITeJ'II)HI)Ie qyucCjia TOYKaMHM Ha

KOOPJIMHATHOM MPSIMOM

1.2

[IpumeHsTh TOHATHE apUPMETHUYECKOTO KBAJAPaTHOIO KOPHS,
HaxXOJUTh KBaJpaTHbIE KOPHHU, MCIOJB3YS HpPU HEOOXOJAUMOCTH
KaJIBKYJISATOD, BBIMIOJHATH ~ MpeoOpa3oBaHMsl  BBIPAKEHUH,

COJIeprKaluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3ysd CBOWCTBA KOPHEN

1.3

Hcnonp3oBaTek 3amucH OOJBIIMX M MAajbIX 4YHCENT C IIOMOIIBIO

JECATUIHBIX ApoOeit u cTeneHel yncna 10

AnrebpandecKkue BhIPaKEHU

2.1

HpI/IMeHﬂTb IIOHATHUEC CTCIICHU C LCJIBIM II0KAa3aTCICM, BBIIIOJIHATH
Hp606pa3OBaHI/I5[ BBIpa)KCHHfI, coacpxKamux CTCIICHU C LOEJIBIM

IIOKa3aTecjieM

2.2

BremoaHaTh TOXKACCTBCHHBIC HpCO6p&30BaHI/Iﬂ PadrOHAJIbHBIX
BLIpa)I(eHI/Iﬁ Ha OCHOBC IIpaBUJI ﬂeﬁCTBHﬁ Haag MHOI'OWICHAMH H

anreOpanvdecKuMu IpoOsMu

2.3

PacknanpiBaTh KBa,Z[paTHHﬁ TpéX‘IJ'ICH Ha MHOXXHUTCIIN

24

[IpumensTs  mpeoOpazoBaHUs  BBIPAKEHUH  [UISI  pELICHHS
pa3NMuYHBIX 3a7ady M3 MaTeMaTHKH, CMEXHBIX TMPEAMETOB, U3

peaabHON MPaKTHUKU

ypaBHeHI/IH " HEpPABCHCTBA

3.1

Pemars J'IHHGfIHI)IC, KBaApAaTHBIC YPAaBHCHUSA W PALHMOHAJILHBIC

YpaBHCHHA, CBOIAIIUCCA K HHUM, CHCTCMBI JIBYX ypaBHeHI/Iﬁ C




ABYMA ICPEMCHHBIMU

3.2

[IpoBoauTe IpOCTEHIIME WCCIECIOBAHUS YPaBHEHHM U CHUCTEM
ypaBHEHHH, B TOM YHCJIE€ C MPUMEHEHHEM TIpapuuecKuX
IOpeJICTaBlIeHUN (yCTaHaBIMBAaTh, HMMEET JIM YPAaBHEHHE WIH

CUCTEMa YpPaBHEHUM PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

33

[TepexomuTs OT CcJOBECHOH (OPMYIUPOBKH 3adauud K e
anredpanvyeckoi MOJeNU ¢ IOMOIIIbIO COCTABJICHUS ypaBHEHUS WIH
CHCTEMBbI ypaBHeHI/II\/'I, HHTCPIPETUPOBATL B COOTBCTCTBHUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN PE3yJIbTaT

3.4

[IpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHHS,
OLICHKH, PEIIaTh JUHEHHbIE HEPABEHCTBA C OJHON IEPEMEHHOU M
WX CHUCTEMBI, JaBaTh TpadUUecKyl0 HIUIIOCTPAILMI0 MHOXECTBa

pElLIeHNI HEPABEHCTBA, CHCTEMbI HEPABEHCTB

DOyHKIU

4.1

IloumMaTe M HCHOJIL30BAaThH q)yHKHI/IOHaJ'H)HBIe IIOHATHUA U A3BIK
(TepMHUHBI, CHMBOJIMUYECKHE O0003HAUCHHUsI), ONPEACIATh 3HAUYCHHE
(GYHKIMU 10 3HAYCHUIO apryMeHTa, ONpEACTsaTh CBOWCTBA

¢dbysakuu o e€ rpaduxy

4.2

CtpouTth rpaduiku 2JIeMEHTApHBIX (PYHKINI BUIA:
y=k/x

kix
, Y =X,y =X°, y = |X|, ONKChIBaTh CBOMCTBA YUCIOBOW (DYHKIIUHU IO €€

rpaduky

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111€T0
o0pa3zoBaHus

1

Yuciaa ¥ BEIYUCICHUS




1.1

CpaBHI/IBaTB " YIIOpAAOYMUBATh PAllMOHAJIBHBIC U UPpALMOHATIBHBIC

qucia

1.2

BeImoyHATE  apuMeTHUECKHE JIEHCTBUS C  PallMOHATLHBIMH
YUCJIAMH, COYETasl YCTHbIE M NHUCbMEHHBIC NMPUEMBI, BBINOJHITH

BBIYUCIICHUS C UppAlUOHAIIBHBIMHA Y CJIaMU

1.3

HaxonuThk 3HaueHus cTeneHer C LEJIbIMUA NOKa3aTeIs MU U KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITI) )IGI\/JICTBI/ITCJ'IBHBIC 4Yuciia, BBIINOJHATE  MNPHUKUIAKY

pe3yibTaTra BI)I‘-II/ICJ'IGHI/II\/'I, OLCHKY YHMCIIOBBIX BI)Ipa)KeHI/If/'I

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare nuHENHBIE W KBaJpaTHbIE YpPaBHEHHWs, YpPaBHEHMS,
CBOJASIIMECS K HHUM, THpocTeiiue ApoOHO-palroHalIbHbIE

YpaBHEHUS

2.2

Pemrate cucreMbl JABYX JIMHEMHBIX ypPaBHEHUHW C  JABYMs
IIEPEMEHHBIMU M CHCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJHO

YPaBHCHHE HE ABJISACTCA JIMHECHHBIM

2.3

Pemate TekcToBBIE 3amauM  aireOpamvecKuM  CIOCOOOM ¢
MTOMOIIBIO COCTABJICHHS YPABHEHUS WJIM CUCTEMBI JBYX YPaBHCHHIMA

C IBYyM: IICPEMCHHBIMHA

24

[IpoBomuTh mpoCTeHlline HCCIeIOBaHUS ypaBHEHUN U CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MpPUMEHEHHEM TIpaduyecKux
IpeICTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIU YpaBHEHHE

HJIn CUCTCMa ypaBHeHPIfI peucHus, €CiIiu UMECT, TO CKOJ'ILKO)

2.5

Pemare nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA,
u300pakaTb pelIeHHEe HEPaBeHCTB Ha YHCIOBOW  MPSMOI,

3aIllMCbIBATh PCHICHUEC C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucteMbl JIMHEHHBIX HCEPAaBCHCTB, CUCTEMbI HCPABCHCTB,
BKJIFOYAOIIUE KBAaJAPATHOC HEPABCHCTBO, I/I306pa)KaTB peUICHUuC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3aIlMCbIBATh PCHICHUC

C IIOMOIIIbXO CHMBOJIOB

2.7

Hcnons3o0BaTh HEPAaBCHCTBA IIPpU PCIICHUHU PA3JIMYHBIX 3a/1a4




OyHKIUU

3.1

Pacno3naBate  (GyHKIMM ~ M3y4eHHBIX BHIOB. [loka3wiBaTh
CXEMAaTUYEeCKH pACIOJOKEHHE Ha KOOPAWHATHON IUIOCKOCTH
rpadukoB ¢yHkuui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B

3aBUCHUMOCTHU OT 3HaUY€HUN KOA(PPHUIMEHTOB, ONMKUCHIBATh CBOICTBA

GbyHKIII

3.2

[Toka3pIiBaTh CXEMaTUYECKH PACIOJOKEHHE Ha KOOPAMHATHOU
m10ckocTu rpadukoB QyHKIMHN BuAa y = VX, y = |X| U onuCHIBaTh

CBOMCTBa QyHKIUMI

3.3

Crpoutb M u300pakaTb cXeMaTHUeCKU TpaduKd KBaJpaTUYHBIX
(yHKIMM, OMUCHIBATH CBOMCTBA KBaJApPaTHUHBIX (YHKIHMH MO HX

rpaduxam

3.4

PacriozHaBath KBagpaTH4HYIO (YHKIHIO 110 QOopMyIe, MPUBOIUTD
MIpUMEPbI KBaJAPaTUUHBIX (YHKIHMH W3 peasbHOM KU3HU, (PU3MKH,

reOMETPUH

Apudmernueckas U reoMeTpHuecKas POrpeccuu

4.1

Pacnio3HaBate apu(METHUECKYI0O M T€OMETPHUYECKYIO MPOTPECCHU

TIPU pa3HBIX CIIOCO0AX 3aMaHus

4.2

BbINONHATE BBIUMCIICHUS C UCHOJIb30BaHHMEM (POPMYN A-TO YieHa
apuMeTUyecKoil 1 TeOMeTPUUECKON MPOTrPEeCcCHii, CyMMBbI MEPBbIX

n 4JICHOB

4.3

I/I306pa)I(aTB YJICHBI IIOCJICa0BATCIBbHOCTHU TOYKaMM Ha

KOOpﬂHHaTHOﬁ IIJIOCKOCTHU

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YUCIOBBIMHU ITIOCIICIOBATCIIbHOCTAMMU,
B TOM 4YHCJIC 3aaayu H3 peaanoﬁ KHN3HHU (C HCIIOJIb30BaHHUCM

KaJbKyIATOPa, HUGPOBBIX TEXHOIOTHIA)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1 KBanpatuslii kopeHb u3 umcna. lloHdarue o0 uppalnrOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKUX KBAJpPAaTHBIX KOpPHEH U UX NPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCIICHUSIM.
JlericTBUTENbHBIC YKCTIA
13 Crenenp ¢ nenelM mokasatesneM M e€ cBoicTBa. CTaHZapTHasl 3aIlHCh
' uycna
2 Anrebpandeckue BbIpaKeHHs
-1 KBagpatHelli TpEXwieH, pa3loKEHUE KBAaJIpPaTHOIO TpEXWIeHa Ha
' MHOHUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alredpandecKkoit 1poou
2.3 CrnoxeHue, BRIUUTaHNUE, YMHOKCHHE, JICJICHHE allTeOpandecKux Apooeit
2.4 PanrionanbHbpIe BRIpKEHUS U UX TIPe0Opa3oBaHne
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBampatnoe ypaBHeHue, Qopmyna KOpHEH KBaJIpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K JIMHEHHBIM U KBaJIpaTHBIM
3.3 [Ipocreiire npoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas uHTeprperanus ypaBHEHUH C JABYMSI HEPEMEHHBIMH H
3.4 CUCTEM JIMHEHHBIX YypaBHEHHM ¢ JByMs niepeMeHHbIMH. [Ipumepsl
pELICHUS] CUCTEM HEIMHEHHBIX YPABHEHH C ABYMsI IEPEMEHHBIMU
3.5 Pemienune TeKcTOBBIX 3aau alreOpandeckuM crocoOom
3.6 UucnoBele HEPABEHCTBA U UX CBOICTBA
3.7 HepaseHcTBO ¢ 0HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTE HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU




3.10

CucreMbl TMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHON

4 OyHKIIUU
i1 [Moustne ¢yakuun. OONACTH OMpENCNICHUsS W MHOXKECTBO 3HAYCHUU
' ¢ynkuuu. CriocoOsl 3aganns GyHKIUH
4.2 I'padux Gpynkun. Urenue cBoiicTB pyHKIMHU 1O e€ rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATHHBIE TPOIECCHI
44 OYHKIMK, OMHUCHIBAIONINE TPSIMYI0 M OOpAaTHYIO MPOTOPIUOHAIHHBIC
' 3aBUCUMOCTH, UX TpaduKu
4.5 @yHKIMU y =x% y = x7
4.6 Oynkmmn y = Y, y = |x]|
4.7 I'paduaeckoe perneHne ypaBHEHH U CHCTEM YpaBHEHUM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Ywciaa 1 BEIYMCICHUS
1 ParmonanbHple 4YMca, UppalMOHAIBHBIC YHCIA, KOHEYHBIE U OCCKOHEYHBIE
' JECATUIHBIC POOH
MHOKeCTBO  AEHCTBHUTEIALHBIX YHCEJI, JOEWCTBHTEIbHBIE 4YHCIA Kak
1o OCCKOHEYHBIC JIeCATUYHBIC ApOoOH. B3amMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXKECTBOM JICWCTBHTEIIBHBIX YHCE W KOOPAMHATHOW MPSIMOM.
CpaBHeHME ACUCTBUTEIBHBIX YHCEI
1.3 ApubdmMeTnueckne TeUCTBUS C JCHCTBUTEILHBIMH YHCIaMHU
W3mepenus, npubnmwkeHus, oueHKd. Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO
14 MHUpa, JUIUTEIBHOCTh TMPOIIECCOB B OKpyxkatomiemM wmupe. [Ipubnmxénnoe
' 3HaUEHUE BEIMYHMHBI, TOYHOCTh MpuOMIKeHus. OKpyrieHue dYucedn.
[Ipuknaka 1 OLIeHKa pe3yabTaTOB BHIYUCICHUI
2 VYpaBHEHHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHUS C OJJHOM IEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. Perenue ypaBHEHUM, CBOIAIIUXCS K JIMHENHBIM
2.3 KBagparHoe ypaBHenue. Perienue ypaBHeHM, CBOIAIIMXCS K KBAAPATHBIM




buxkBanpatHoe ypaBHeHue. lIpumepbl penieHuss ypaBHEHHM TpETbEH U

24 YeTBEPTOU CTENEHEN Pa3JIOKEHUEM Ha MHOKUTEIN

2.5 Pemenne npoOHO-paliMOHANBHBIX YPaBHEHHI

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMHU U €T0 TpaduK

2.8 Pemrenne cucrem IByX JMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

50 Pemenue cucrem nByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe —
' BTOPOM CTENIEHU

2.10 I'padmueckas uHTEpIpETALIUS CUCTEMBI YPABHEHHH C IBYMsI IEPEMEHHBIMU

2.11 Pemrenne TeKCTOBBIX 33724 aNTreOpanyecKuM CriocoooM

2.12 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA

2.13 Penrenne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOMN

2.15 KBagparHbie HepaBeHCTBA

5 16 I'pacdmyeckas uHTEeprnpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' MIEPEMEHHBIMU
3 OyHKINU

31 Ksagparnunas dyskiusa, e€ rpaduk u cBoictBa. [lapaGoma, KOOpaUHATHI
' BEPIIMHBI TapadoJbl, 0Cb CAMMETPUHU NapadOoIbl

3.2 I'paduku Gynkumit y=kx, y=kx+b 1 ux cBOMCTBa

33 I'paduku pynkuuit y=k/x, y = x> u ux cBoiicTBa

34 I'paduku GyHkumii , u ©x cBOKCTBA
4 Uucnossle MOCIE10BATEIbHOCTH

Onpenenenne u crnocoObl 33JaHUS YKCIOBBIX MOCJIEIOBATEIHLHOCTEH.
4.1 3amaHue mocie0BaTeIbHOCTH PEKYpPPEeHTHOUM dopmynoil u popmymnoi n-ro
YJieHa

42 Apudmernueckas mporpeccuss. Dopmynbl n-ro uineHa apupMeTHIecKOn
' IIPOrPECCUN, CYMMBI IIEPBBIX 7 YIECHOB

43 I'eomerpuueckas mnporpeccusd. PoOpMyinbsl n-ro 4ieHa TIe€OMETPHYECKON
' IIPOrPECCUN, CYMMBI IIEPBBIX 71 YIECHOB

4.4 N3o00paxkenne dineHOB apupMETHYECKOW W TEeOMETPUYECKOM Mporpeccuit




TOYKAMU Ha KOOPAMHATHOW TUIOCKOCTH. JIMHEWHBIA M AKCIOHEHUHAJIbHBIN

poct

4.5

CnosxHble POLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTth IMOHATHUAMH: MHOXKECTBO, ITOJMHOKECTBO,
Omnepanuy HaJ MHOXECTBAMH; YMEHHE ONEPHUPOBATH MOHATHIMMU:
rpad, cBs3HBINA rpad, 1epeBo, LUK, MPUMEHATh UX MPH PEUICHUH
3aJad; yMEHHE HCIOJb30BaTh TIpaUuecKkoe MpeCTaBICHHUE
MHOXECTB JJI ONMCAHUS pPeajbHBIX MPOLECCOB W SIBIICHUW, MPH

pELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX IPEeIMETOB

YMeHne omnepupoBaTh IMOHATUSIMH: ONpEIEICHUE, aKCUOMa,
Teopema, JI0Ka3aTeIhCTBO, YMEHHE paclo3HaBaTh HCTHHHBIC W
JIOKHBIE BBICKA3bIBAHUS, MPHUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,

CTPOHUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHMI

YMeHue onepupoBaTh MOHATUSMU: HaTypallbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HAaTypaJlbHbIX 4YHCEN, TNPU3HAKU
JeIMMOCTH, LIeJ0€ YHCI0, MOAYJb YHCIa, OOBIKHOBEHHAs IpOo0b U
necsiTuyHas JpoOb, CTaHIAPTHBIA BUJ 4YHCIA, PaLUOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHCIO, apu(PMETHUECKUN KBaIpaTHBIH
KOpEHb; YMEHHE BBITIOJHATH ACUCTBUSA C YHMCIAMH, CPaBHUBATh U
yIOpSAOYMBATh 4YHCIIA, MPEACTABIATh YHMCIAa HAa KOOPAMHATHOM
OpsIMOM, OKPYIJIATH 4YMCIIA; YMEHHUE JelaTh MPHUKHUIKY U OLIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIbIM MOKa3aTesIeM,
apupMeTHYeCKHi KBaJ[paTHBII KOPEHb, MHOT'OYJIEH,
anreOpandeckas JApoOb, TOXXJIECTBO; 3HAKOMCTBO C KOPHEM
HATypaJbHON cTeneHu OOoJjblle EIUHMIBI; YMEHHME BBINOJHATh
pacuétel mo QopmMmynaMm, MnpeoOpazoBaHMUS LENbIX, APOOHO-
paLlMOHATIBHBIX BBIPAXKEHUH U BBIPAXKEHUHN C KOPHAMH, paszIokKeHHe

MHOT'OYJICHA Ha MHOXHUTCIHW, B TOM YHUCIC C HCIIOJIB30BAHHCM




(hopMyI pa3HOCTH KBAIPATOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue  onepupoBaTh  IOHATHSMHU:  YUCIOBOE€  PAaBEHCTBO,
yYpaBHEHUE C OJHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE pellaTh JHMHEWHBIE H
KBaJIpaTHbIE ypaBHEHUS, APOOHO-PALMOHAJIbHBIE YPaBHEHUS C
OJHOW IIEPEMEHHOM, CHUCTEMbl JIBYX JIMHEHHBIX YpaBHEHUH,
JMHEWHBIC HEPABEHCTBA M MX CHCTEMBI, KBAaJpaTHBIE U JPOOHO-
palMOHANIbHBIE HEPABEHCTBA C OJHOW NEPEMEHHOU, B TOM YHCIIE
IIpY PEUICHUH 3a/1a4 U3 JPYTUX MPEIMETOB M IPAKTUYECKUX 3a]1a4;
YMEHHUE HCIIOJIb30BaTh KOOPJAMHATHYIO NMPSAMYI0 U KOOPAHHATHYIO
IJIOCKOCTD Ui U300payKeHUs pEeLICHU ypaBHEHUH, HEPABEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QYHKUUA, Tpaduk (yHKIHH,
HYIH (QYHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHus, yObIBaHUWS, HaWOOJbIIee W HAMMEHBIIEEe 3HAYCHUS
GyHKIMM; ~ yMEHUE  OMNEepUpOBaTh  MOHATHAMH:  MpsAMas
MPOMOPLIIMOHAIBHOCTD,  JIMHEHHass  (QYHKUMS,  KBaJpaTU4HAS
(dbyHK1IMS, oOpaTHAs MPOTOPIUOHAIBHOCTD, Mapadoia, Turepooa;
yMeHUEe CTpPOWTh rpaduku (yHKIMH, UCHOJB30BaTh TpaduKu IJis
ONPENENICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a/1a4 U3 APYruxX y4eOHbIX MPEIMETOB U PEAbHOM KU3HU; YMEHHE

BbIPpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXAY BCIIMUUMHAMU

YMeHue  omepupoBaTh  MOHATHSAMH:  IOCJEIOBATEIbHOCTD,
apudmernyeckass U TeOMETpPUYEcKas MPOTPecCUd; yMEHHue
UCIIOJIb30BaTh CBOMCTBA MOCIENI0BATEIbHOCTEH, (HOPMYIIBI CYyMMBI
U 00IIero wieHa IMpH pPEUICHUH 3a7ad, B TOM 4YHCIE 3a1ad W3

Apyrux y‘le6HI>IX npeaAMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue peulaTh 3aaAa4M pa3HbIX TUIIOB (B TOM YHUCJIC HA ITPOLICHTHI,
JA0JIM U 4YaCTH, ABHXXCHHC, pa60Ty, LCHY TOBApOB U CTOUMOCTH
INOKYIIOK M YCJIYI, HaJIOTH, 3aJda4ynu U3 obmactu YIIpaBJICHUA
JUYHBIMU M CEMEHUHBIMHU q)HHchaMI/I); YMEHHE COCTABJIATH
BBIPAKCHUA, YPABHCHUSA, HCPABCHCTBA W CUCTEMBI II0 YCJIOBUIO
3ala4uv, HCCICOAOBATH TIOJYYCHHOC PpCHICHUC W OLCHUBATDH

IpaBaOIIo a0 OHOCTh MOJIYYCHHBIX PC3YJIbTAaTOB




YMeHue onepupoBaTh NOHATHSAMH: (QUIypa, TOYKA, OTPE3OK,
npsiMasi, Jiyd, JIOMaHas, YroJl, MHOTIOYTOJBHUK, TPEYrOJIbHHUK,
paBHOOEIPEHHBIH u PAaBHOCTOPOHHUI TPEYrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYTrOoJbHUK, MEHaHa, OUCCEKTpHca U BHICOTA
TPEYrOJbHUKA, YETBIPEXYTOJIbHUK, Mapajuiesorpamm, pomo,
IPSMOYIOJIBHUK,  KBaApar, Tpamenus; OKPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (uUrypamu;
yYMEHUE pelaTh 3aJ1a4u, B TOM YUCIIE U3 NOBCEIHEBHOM KNU3HU, Ha
HaxOXKJICHHE€ TEOMETPUYECKHX BEIMYMH C  [PUMEHEHUEM

M3Y4YEHHBIX CBOMCTB (Uryp u (pakToB

10

YMeHne onepupoBaTh MOHSTHSAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MMapauIeIbHOCTh U IEPIICHANKYISIPHOCTD MPSIMBIX,
yroJl MEXIY TPSMBIMH, TEPICHIUKYISP, HAKIOHHAS, TPOCKIINS,
nogobue  ¢uryp, TmNOAOOHbIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEIIEHO TOYKH ¥ TPSIMO; YMEHHE paclio3HaBaTh PaBEHCTRBO,
CHMMETpUIO W momobwe  Quryp, mapaIenbHOCTh U

MEPIEeHIUKYIIPHOCTD NMPSAMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATHUSAMU: JUIMHA, PACCTOSIHUE, YroJl
(BenuuuHa yria, CHHYC U KOCUHYC yTJjia TPEYTroJbHHUKA), MIIOIIa/lb;
YMEHHME OIICHHBaThb pa3Mepbl NpPEeaIMETOB U OOBEKTOB B
OKPY)KAIOIlleM MHUpE; YMEHHE MPUMEHATh (OpMYJbl NMEpUMeTpa U
IUIONIAIM MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOLIAAH
Kpyra, oObemMa NPSAMOYIOJILHOTO Napajulelienuena; yMeHHe
OPUMEHSTh TPU3HAKU PABEHCTBA TPEYrOJBHUKOB, TEOPEMY O
cyMMe yIJIOB TPEYroJIbHHKA, TeopeMy [Tudaropa,
TPUTOHOMETPUUECKHUE COOTHOUICHHUS JUISl BBIYMCICHUS JJIUH,

pacCTOSIHUH, TUIOIIAICH

12

Ymenue wu3o0paxarb IUIOCKME (GUIYpsl M UX KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (QUIYPbl OT PYKH, C IOMOIIbI YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIBHOMY OIIMCAHUIO

13

YMmenue OIICpHUpOBaTh IOHATHUAMHU: TMPAMOYrOJIbHAd CHUCTEMA
KOOpAuHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,

NpOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIIpHOC IIPOU3BCACHHUC




BCKTOPOB; YMCHHUC HCIIOJB30BAaTh BCKTOPLI W KOOPAWHATBHI IJId
OpCACTABJICHUA JAaHHBIX U PCIICHUA 3a4a4, B TOM YUCIIC U3 APYTUX

y4eOHBIX NMPEMETOB U PEAIbHON KU3HU

14

VYMmenne ONICpHUPOBATh IOHATUSAMMU: CTOJIOMKOBBIE U KPYIroBEBIC
IUarpaMMbl, TaOJUIBI, CpelHee apu(METHUECKOe, MeIuaHa,
HanOoJIbIlIee U HAUMEHbIIee 3HAYCHHS, pa3Max YHCIOBOT0 Habopa;
YMEHHME U3BJIEKaTb, WHTEPIPETUPOBaTL U IPEOOpPa30BbIBATh
nH(popMalnio, MPEeACTaBICHHYI0 B TabMuIax W Ha JuarpaMmmax,
OTPaXKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKH PEATbHBIX IPOIECCOB
u ﬂBHCHHﬁ; YMCHHE pacrio3HaBaTb HW3MCHYMBLIC BCJIMYWHBI B

OKpY>KaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATHAMH: CIy4alHBIN OMBIT (CIIydalHBIN
9KCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHBIA HCXON)
CITyJaifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOJWUThb BEPOSATHOCTU CIy4YaillHBIX COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHME pelIaTh
3aJa4u METOJIOM OPraHM30BaHHOIO Mepedopa U ¢ UCIOJIb30BaHUEM
IIpaBUJIa YMHOKCHUS; YMEHHUE OLICHUBATh BEPOSTHOCTH PEaJIbHBIX
COOBITUH U SIBICHUH, IOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHUH B OKpYXaloOIlEM MHUPE M B JKU3HHU;
3HaKOMCTBO C IOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €TO POJIbI0O B MACCOBBIX ABJICHHUAX

16

YMeHue BBIOMPATh MOJIXOANIANA U3yYEHHBIH METO IS PEIICHUS
3a/1a4, TPHUBOJUTh MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH
B TPUPOJEC ¥ JKW3HH, pacloO3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKd B HMCKYCCTBE, OMHUCHIBATH OTAEIbHBIC BBIJAIOIIHECS
pe3ynbTaThl, IOJYYEHHBIE B XOJE pPAa3BUTHS MaTEeMaTHKH Kak
HAyKHU, MPHUBOJAUTH MPUMEPHl MATEeMATUYECKUX OTKPBITUH M HX

aBTOPOB B OTEYECTBEHHOM U BCCMHpHOP’I HUCTOpUHN




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 10O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYMCICHUS

1.1 Harypanbenble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE

- OOBbIKHOBEHHBIE M JIECATUYHbIE JpOOM, MPOLEHThl, OECKOHEUHbIE
' MEPUOANYECKHIE IPOOH

13 Panmonaneupie uyncna. ApudMeTHYECKHE ONEpalud C PpaluoOHATbHBIMU
' YUCJIaMH

- JelictButenbHpie uncna. ApuMeTHYecKue ornepanuu ¢ ACHCTBUTEIHLHBIMHU
' YUCIIaMH

s [Tpubmx€HHBIC BBHIYMCIICHHS, TPABHUJIa OKPYIJICHUS, TMPUKUIKA W OIEHKA
' pe3ynbTaTa BEIYUCICHUN

2 AnreOpandeckue BhIPaKEHUS

2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

59 Crenenp ¢ nensiM nokazareneM. CTeneHb C PalMOHAIBHBIM ITOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 Anrebpaunveckas 1po0b

) s ApubdMeTnuecknii  KOpeHb  HaTypalbHOW  cTemeHu.  JleWcTBusS ¢
' apupMeTHYeCKUMU KOPHSIMH HaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panmoHaibHble ypaBHEeHHsA. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle n apoOHO-paloHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3a71a4

4 Uucnossle MOCIE10BATEIbHOCTH

4.1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEH




Apudpmernueckass U reoMmerpuueckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMU
Oynkmnms, crmocoOsl 3amanus Qyaknuu. [paduk  dyaknuun. OOmacTh
OTpeneNieHusT W MHOXECTBO 3HaueHud ¢yHkumu. Hymu  yHkmoum.
5.1. [TpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBl (yHkmmn. Hawmbonbmiee u HanMmeHbIee
3HaYeHUE (PYHKIIUU HA IPOMEKYTKE
6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH
6.1 KoopnunaTnas npsimas
6.2 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa
7.2 TpeyrosbHuK
7.3 MHOroyrojibHUKH
7.4 OKpYyXHOCTb U KPyT
7.5 N3Mepenne reoMeTpu4ecKuX BEJIMYNH
7.6 BekTopsbl Ha 1mockocTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIOMPOLLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUA/IbI A1 YYHEHUKA

MatemaTtuKa. Anrebpa: 7-i Knacc: 6a30Bblii ypoBeHb: y4ebHUK, 7 Knacc/ Makapbiues HO.H.,
MuHgiok H.l., Hewkos K.U. u pgpyrne; nog pen. Tenakosckoro C.A., AKUMOHepHOe
obuwectBo «M3patenbcTBo «lpocseleHne»

MaTtemaTtuKa. Anrebpa: 8-i Knacc: 6a30Bblii ypoBeHb: y4ebHuK, 8 knacc/ Makapbiues HO.H.,
MuHgok H.l., Hewkos K.U. u pgpyrne; nog pen. Tenakosckoro C.A., AKUMOHepHOe
obuecTBo «M3matenbcTBo «lpocselLeHme»

MatemaTtuKa. Anrebpa: 9-i Knacc: 6a30Bbli ypoBeHb: y4ebHUK, 9 Knacc/ Makapbiues HO.H.,
MuHgok H.l., Hewkos K.U. u pgpyrne; nog pen. Tenakosckoro C.A., AKULMOHepHOe
obuectBo «M3paTenbcTBo «lpocBelleHne»

METOAMNYECKMUE MATEPUA/bI ANA YYUTENA

MeToguyeckoe nocobue K npegmMeTHOM AMHMK y4ebHMKoB no anrebpe 0. H. MakapblyeBa,
H.T. MuHatok, K. U. Hewkosa u ap. MatemaTtuka. Anrebpa 7-9 Knaccol. 6a3oBbiii ypoBeHb.

LUDPPOBbLIE OGPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

1. Bubnunorteka LOK
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