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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa dBisSIeTCS OJHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTHEe y 00y4aromumxcs
HAyYHBIX MPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpanyecKux
abcTpakimii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B TIPHUpPOJEC W OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIMPOBAHMUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [IEHCTBUSI M BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUS. OCBOCHUE Kypca alreOpbl 00ecrieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIoIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PAcCyXJeHUsl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpearnoyiaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaroluxcsi, MOJITOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 SBISIETCS peau3aluen 1esTeIbHOCTHOTO MPUHIIKIIA 00yYSHUSI.

B cTpykType nporpaMmbl yueOHOro Kypca «Anredpay I OCHOBHOT'O OOIIETr0
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKHUE JINHUU:
«Uucma ® BBIUHACICHUSN», «ANTCOpandeCKHe BBIPAKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX coaepkaTelbHO-METOIMYSCKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYyTUMH €ro JuHusMU. B Xonxe wu3ydeHuss y4eOHOro Kypca OO0ydaronuMmcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YUYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthudeckoro si3bika. ComepkarenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Aurebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxkanne JnuHUM «Yuciaa W BBIYHUCICHUS» CIYXXUT OCHOBOW IS
JTATbHEHIIETO M3yYCeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, (JOPMUPOBAHUIO YMEHHS IOJIH30BaThCS arOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHUEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHUS YUCIOBOM JTUHUU
OTHECEHO K cpeHeMy 001eMy 00pa30BaHHUIO.

Coneprkanue IByX alireOpandecKux JUHUN — « ANredpandecKkue BhIPaKEHUSD)
U «YpaBHECHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS



MaTeMaTHYeCKOro amnmapara, HEOOXOAMMOIro JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepuasl TPYNIUPYETCs BOKPYT paliOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK s3blKa JUJIst
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun oO0yueHus anreOpe BXOASIT TakxKe JajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxkanve GyHKIIMOHATBHO-TPAdUIECKON JTMHUN HAIEIICHO Ha MOTydYeHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUTS OTIMCAHUS ¥ UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yueHue matepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IulaHy B 7-9 Kiaccax u3ydaercss Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Uucna u BBIUMCIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha usydenne yue6HOTO Kypca «Anredpa» oTBoautcs 323 daca: B 7 Kiacce —
119 gaca (3,5 gyaca B Heneno), B 8 kiacce — 102 gaca (3 waca B Heneno), B 9 kinacce
— 102 4gaca (3 gaca B HeACIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

JpoOGu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]l OT OJHOW (hOpMBI 3amucu
npobeit k gapyroi. IloHAaTHe palnMOHAIBLHOTO YHCHA, 3alUCh, CpPaBHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. ApudmMerndeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJdbHBIM I[IOKA3aTEJIEM: OIpEACNIEHHEe, Npeodpa3zoBaHuE
BBIPKEHHUI HA OCHOBE ONpPENENICHUs, 3auch 00apMX uncel. [IporneHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne IPU3HAKOB  JIEJIMMOCTH, pPA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM uuciae mpsMas U oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPAKEHUSA

IlepeMeHHBIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUs C NIEPEMEHHOU. JlomycTumble
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowieHsl 1 MHOTOWIeHbl. CteneHb MHOroujeHa. CioKeHue, BbIYMTAHUE,
YMHO@XEHHUE MHOTOWIEHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iioxkeHrne MHOIOWICHOB Ha
MHOKUTEJIN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHeniHOEe ypaBHEHME C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOUIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHUE C ABYMSI IepeMEeHHBIMU U ero rpaduk. CucremMa aByX
JVMHEMHBIX YPAaBHEHUU C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CrIoco0OM MoACcTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C OMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKIUU

Koopaunara Touku Ha npsAMou. YHciioBbIe TPOMEXYTKU. PaccTosHne Mexy
JIBYMSI TOYKaMH KOOPJAMHATHOU MPSIMOM.



[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AbGciucca U opauHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYIaMU.
Urenue rpadukoB peanbHbIX 3aBUucuMocTell. [Tonsitue pynkuuu. 'paduk GyHkmm.
CaoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkuuu y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBaapatHbeiii kKopeHb u3 uucina. IloHstue 00 uppalMOHATBHOM YHCIIE.
JlecsiTuuHble TPUOMIKEHUST UPPAIMOHANBHBIX unced. CBONCTBA apupMETHIECKIX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOpa30BaHNIO YUCIOBBIX BBIPAKEHUI
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AuredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil TpEXUJIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIU.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckodl apoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandeckux JapoOei.
PannonanbpHbIie BRIpaXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHuHe, (popMylia KOpHEN KBaApaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas nHTEpHpeTalMsl YPABHEHUN C JBYMSI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢pynkimu. O61acTh onpeneeHus 1 MHOXKECTBO 3HaueHUH (yHKIIUU.
CriocoOsbI 3amanus QyHKITHIA.

I'padpux dynkuun. Yrenue cBoicTB QyHkuuu mo e€ rpaduxy. IIpumepsr
rpadukoB GYyHKIHMA, OTPaXKAIOIINUX pPeabHbIE MPOIECCHI.

@DyHKIMY, OINUCHIBAOIIME TMPSAMYIO H OOpaTHYIO MPONOPIMOHAIILHbBIE
3aBHCHMOCTH, uX rpaduki. OyHkuun Y = X2, y = x3, y = VX, y=|x|. [paduaeckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucaa v BLIYUCJICHUSA



PanmonanpHpie 4Kclia, UppAllMOHANBHBIE YMCIA, KOHEYHbIE U OCCKOHEUHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JICUCTBUTENBHBIX 4YHUCEN, apuMeTHdYecKue JeHUCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOMIETO MHpPA, JUIMTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubmmkEéHHOE 3HAUYEHNE BEIMYMHBI, TOUHOCTh MpUOImkeHus. OKpyrieHne
yucen. [[puknuaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHMS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBangpatHoe ypaBHeHME. Pemenne ypaBHEHUM, CBOMSIIMXCS K KBaJIPAaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEU pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHMH. PerieHune TEKCTOBBIX 3ajad
anreOpanvdeckuM METO/I0M.

VYpaBHeHHE C¢ JBYMsS NEPEMEHHBIMH M €ro rpaduk. PemieHue cuctem AByx
JIMHEWHBIX YPaBHEHUM C IBYMs IIEpEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHHU,
OJJHO M3 KOTOpPbIX JIMHEIlHOe, a Jpyroe — BTopol creneHu. ['padpuyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTalnys HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKUIMHA

KBagpatuunas ¢dynkuus, e€ rpadux u cpoiictBa. IlapaGona, koopauHaThI
BEPIIMHBI 11apabOoJIbl, 0Ch CAMMETPHUH MaPaAOOJIBI.

I'paduxu pynxmuii: ¥ = kX, y = kx + b, yZS, y=x3v = Vx,y=|x,nux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U NIPOrPeCcCUm

[loHATHE YMCIOBOW TMOCIIENOBATENBHOCTH. 3aJaHUE IOCIENOBATEIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro yjeHa.

Apudmernueckas ¥ reomeTpuueckas mporpeccuu. ®opmynbl N-ro uieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N3o00paxkeHne 4YieHOB apu(METHUYECKOW U TE€OMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHIUAIBHBIM POCT.
CnoxHbIE NPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA  NPOI'PAMMBI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOCHHS IPOrpaMMbl ydyeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIIMTAHME:

IIPOSIBICHUEM HHTEpeca K NPOLLIOMY M  HACTOSALIEMY POCCHUUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH T'paklaHWHA U peanu3aliu ero
npaB, IMPEICTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pELIEHUWU TNPAKTUUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUHM BCEM JKU3HU MJI YCHEIIHOM MpOQecCHOHAIbHON
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHON TPACKTOPUH O0OPA30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAILHOMY M  3CTETHUYECKOMY  BOCHPUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTalUMEl B JEITEIIBHOCTH Ha COBPEMEHHYID CHCTEMY Hay4HbBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NesTEIbHOCTH;

6) ¢usnmueckoe BocnMTAHUE, (POPMHUPOBAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO IPUMEHSATh MAaTEMaTUYECKHE 3HaHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a KHM3HM  (340pOBOE  IUTaHUE,



cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, pETyJsipHAs (Qu3ndecKas
aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHME:

OpHMEHTAIIMEN HAa MPUMEHEHNE MaTEMaTUYECKUX 3HAHUM JJIsI peIIeHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHAOIUMCS YCJOBUSM COLUMAJIBLHOM U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIIOBUSAX HEOIPEICIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIBHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA JIPYTUX;

HEOOXOJIMMOCThIO B (OpPMHPOBAHMU HOBBIX 3HAHHWK, B TOM YHCJE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JEe(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETCHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMilo, BOCIPUHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JEUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble 1ornueckue AefcTBu:

®BLISIBIISAITh M XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeieSIeHUs TIOHITUH, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KilaccUu(puKaIuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

®BOCIPUHUMATH,  (HOPMYJIHpPOBaTH U  MPEOOPA3OBHIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

®BBLISIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

eJleJlaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JECIYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

epa3OupaTh JOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHHUM (MpPSMbIE U OT
MNPOTUBHOIO), MPOBOAUTH  CAMOCTOATEIBHO  HECIIOXKHBIE  JOKa3aTelbCTBA
MaTeMaTU4YeCKnX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MMPUBOAUTH MPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



®BLIONpATHh CIOCOO pelieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO
BApUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKkye 1eCTBUSA.

®IICTIOJIH30BAaTh BOMPOCHI KAaK HCCIICIOBATEIIBCKUNA HHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (OpPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

®[IPOBOJIUTH MO CAaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCIAEOBaHUE MO0 YCTAHOBIEHHUIO OCOOCHHOCTEN
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

®CaMOCTOSITENFHO (HOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUI;

®[IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IMPOIECCa, a TaKXKE BBIABUTATDH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

®BBLISBJISITH HEIOCTATOYHOCTh M HW30BITOYHOCTh HMHGPOPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJTS PEIICHUS 3aa49H;

®BBLIOMPATh, AHAIW3UPOBATH, CHUCTEMATU3UPOBATh MW HHTCPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

eBBIOMpaTh GopMy TIpeACTaBiCHHUS HWHPOPMAIMK ¢  HILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, InarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

®OIICHNWBATh HANEKHOCTh HH(POpPMAIMKM TIO KPUTEPHUSAM, TPEII0KESHHBIM
YUUTEIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIEC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

®BOCIIPUHUMATH U ()OPMYITHPOBATH CYKJICHHUSI B COOTBETCTBUH C YCIOBUSIMU U
IEIAMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PECHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peUIeHUs 3a/ayd,
KOMMEHTUPOBATH MOJYYCHHBIN PE3yJIbTAT;

®B X07ic OOCYXICHHSI 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
mpoOJeMbl, pelaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
Jvanora, oOHapyKUBaTh Pa3iMyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU (dopme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

®[IPE/ICTABIIATH PE3YIbTAThl PEIICHUS 33J]a4H, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayJUTOpHH;

®[IOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIAUBHUIYaTHHOM
paboThI PU PENICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;



®[IPUHUMATh LIEJb COBMECTHOU NEATENBHOCTH, IUIAHHUPOBATh OPTaHU3ALMIO
COBMECTHOM palOThl, paclpenesiiarTh BUAbl paldOT, JIOroBapuUBaThCS, O00CYXKIATh
MPOoLIECC U PE3YNbTAT PA00ThI, 00001IaTh MHEHUS HECKOJIBKHX JIOJICH;

® y4aCTBOBATH B TPYIIIOBEIX (hopMax paboThl (00CYKIEHUSI, 0OMEH MHCHHUSIMH,
MO3TOBBIC IITYPMBI U APYTHE), BHITTOIHITH CBOIO YacCTh PAOOTHI U KOOPAMHUPOBATH
CBOM JICUCTBUS C APYTUMHU YIC€HAMU KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEPHUsIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJICHUCTBUA.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE 1eHCTBUS

Camoopranusamnus:

®CaMOCTOSITEIBHO COCTABJIATh IUJIAH, AITOPUTM pElIeHUs 3aJauyd (WU €ro
4acTb), BBIOMpATh CMOCOO pelieHus ¢ YYE€TOM HMEIOIIUXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelieHuii ¢ yaéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHbBIA HHTEJJIEKT:

®BJIAJIETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIS MPOIiecca U pe3ysbTara
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

®[IPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPHU PEIICHUN 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

®OLICHUBATh COOTBETCTBHE PE3yJIbTaTa JEATEIbHOCTH MOCTABICHHOW LIEIHU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI L€, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOydyenus B 7 kJjacce OOYYaAIOIIMICSA TOJYYHT CIASTYIOITNE
MPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUSA

BrinonHaTh, couerass yCTHbIE W TNMHUChbMEHHBIC NPUEMBI, apuMeTHdecKue
JEUCTBUS C pallMOHAIbHBIMU YUCIIaAMU.

HaxoauTh 3Hau€HMS YHCIOBBIX BBIPAKECHHM, MPUMEHSITH Pa3HOOOpa3HbIC
CriocoObl M MPUEMBI BBIUYMCICHUSI 3HAYEHUN JAPOOHBIX BBIPAKEHUM, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[TepexoauTh OT OIHOU (POpPMBI 3amUCH 4YUCEN K Apyrou (mpeoOpa3oBhIBATh
JECATUYHYIO TpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCTIA.

OxpyrasTe yncIa.



BpInoNHATH NPUKUIKY U OLEHKY PE3YyJIbTaTa BBIYUCICHUH, OLIEHKY 3HAYCHHUI
YUCJIOBBIX BBIPAKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MOKA3aTEIISIMH.

[IpuMEHATh NPU3HAKY AECIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATyPAIbHBIX
quced.

Pemiath mpakTHKO-OPUEHTUPOBAHHBIE 3a/a4M, CBA3aHHBIC C OTHOLICHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl PEUICHMs 3a4ad ¢ y4ETOM OTPAHMYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEMbIX OOBEKTOB.

AJuredOpanyecKue BbIpaKeHU

Hcnonb30BaTh anredOpanvyeckyro TEPMHUHOJIOTHUIO U CHMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxoauTh 3HaueHHsi OYKBEHHBIX BBIPAKCHUN NpHU 3aJaHHBIX 3HAYCHUSAX
IIEPEMEHHBIX.

BoInonHITh IpeoOpa3oBaHus 1ET0T0 BhIPAKEHUS B MHOTOUJICH MIPUBEICHUEM
N0JIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BpINONHATE YMHOXKEHHE OJHOYICHA HAa MHOIOWIEH M MHOIOWICHA Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OCyILIECTBIATh PA3JI0KEHUE MHOIOYIECHOB HAa MHOXHUTEIM C IOMOILIBIO
BBIHECEHHUSI 32 CKOOKH OOIIET0 MHOKHTES, IPYIIUPOBKU ClIaraéMbIX, IPUMEHEHUS
bopMyI COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsTh npeodpa3oBaHUsl MHOTOUYJIEHOB JJIs pELIEHUS pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPAJIbHBIMU TIOKa3aTEIsIMM  JUIS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

PemaTe yMHENHBIE YpaBHEHHUS C OJQHOM IEPEMEHHOM, IPUMEHSS ITpaBuUia
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsATs, sBisieTCs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[TpumensTe rpaduyueckrie METObI MPU PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U HX
CUCTEM.

[TogOupaTe TpuUMepbl Map YHCEN, SBISIONIMXCA PENICHHEM JHUHEWHOTO
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM IIIOCKOCTH TpadUK JIMHEHMHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPAaBHEHUS.

PemaTte cuctemsbl IByX JIMHEWUHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucie rpapuuecku.

CocraBnsaTh M pelarh JUHEWHOE YPABHEHHE WM CUCTEMY JIMHEWHBIX
YPaBHEHMI MO YCIOBHIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M MTOJyYEHHBIN pe3yJIbTarT.

DyHKIUU



N300paxaTh HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTtmeyaTh B KOOPJMHATHOM MIIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOLIBI0 (PYHKIMH M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats Tpaduyeckuii crnocod MpencTaBiICHUs W aHalu3a HMHQPOpMAIUH,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHnmy oOyueHus B 8 kiacce 0OydaroIIMHCA MOJYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh Ha4aJIbHBIE IPEACTABICHUS O MHOXKECTBE JECUCTBUTEIIBHBIX
YKCeN /ISl CPAaBHEHUS, OKPYIJIEHUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apUPMETHUYECKOTO KBaJIpaTHOTO KOpHSA, HAXOJIUTh
KBaJIpaTHbIE KOPHH, UCIOJIB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUW, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCHONb3Ys
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3anucy OOJBIIMX U MAJbIX YKCEN C MOMOILIBIO JIE€CITHUYHBIX
npoOeit u creneneit yucia 10.

AJsiredOpanvecKue BbIPpAKEHUA

IIpyMeHATP TOHATHE CTENEHW C LEJIbIM  II0KAa3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHU, COIEPIKAIUX CTENEHH C LEIbIM TOKa3aTEJIEM.

BBITIONHSTH TOXKIECTBEHHBIE TIPEO0OPA30BaHUs PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI IEUCTBUIN HaJ MHOTOUJICHAMH U ajare0panyecKuMu ApoOsSIMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXUWICH HA MHOKHUTEIIH.

[TpumensTh mpeoOpa3oBaHuUs BRIPAKEHUHN IS PEIICHUS PA3TUYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEJIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Peware JMHENHBIE, KBaJApATHBIE YPABHEHUS W PALHMOHAIBHBIC YpPaBHEHMS,
CBOISILIMECS K HUM, CHCTEMBI IByX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

IIpoBoauTh mpocTENIIME UCCIECI0BAHUS YPABHEHUN U CUCTEM YPAaBHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpadUyecKuX NpecTaBleHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauts OT cioBecHOW (GoOpMyIHUpPOBKM 3afaun K e€ anreOpandeckoit
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1a4H IIOJIYYEHHBIN PE3yNbTAaT.



[TprMeHsTh CBOIICTBA YMCIOBBIX HEPABEHCTB /JIsl CPDABHEHHS, OLIEHKH, PelIaTh
JVHEWHbIE HEPAaBEHCTBA C OJJHOM EPEMEHHOM U UX CUCTEMBI, JaBaTh rpapUuecKyto
WLUTIOCTPALMIO MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[TonnMaThe U KUCNONB30BATh (PYHKIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMEeHTa, OIIPeEIsTh CBOMCTBA QYHKIUH 110 €€ TpaUKYy.

Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA!

k . .
y ==y = x%,y = x3,y = |x|,y = +/x, onuceBaTh CBOWCTBA YNCIOBOMH

byakmn 1o e€ rpaduky.

K koHiy oOydyenus B 9 kjacce O0Oy4aloOmMICS MOJYYHUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BrinonssTs apudmeTrueckue 1eUCTBUS ¢ palliOHAIbHBIMU YU CIIAMU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPAlMOHAIBLHBIMU
YUCJIaMHU.

HaxoauTe 3HaueHus cTeNeHEH C 1eJIbIMU TTOKa3aTeIsIMU U KOPHEN, BEIYUCIISITh
3HAQYCHUST YUCIOBBIX BHIPAKECHUM.

OKpyIJIsSITh  IEMCTBUTENIbHBIC YHUCJA, BBIMOJHATh TPUKUIKY pe3ysibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiath muHelHbIC U KBaIpAaTHBIC YPABHEHUS, YPABHEHHUSI, CBOJISIIIUECS K HUM,
npocTerime ApoOHO-palMOHANIEHBIE YPABHEHHUS.

Pemate cuctembl ByX JMHEWHBIX YpPaBHEHUW C ABYMS NHEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

PemaTe TEKCTOBBIE 3alauu aireOpandeckuMm CrIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

[IpoBoauTh MpoCTENIIME UCCIEI0OBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEUICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemiath nMHEWHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pellieHre HEPABEHCTB Ha YHUCJIOBOM MPSMOM, 3alUMChIBATh PEIICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiath cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE
KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB Ha
YUCIIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHbIX 3a]1a4.

DyHKIUU

PacrosnaBath (yHKIIMM W3y4eHHBIX BUAOB. [loKa3pIBaTh CXEMaTHYECKU
pacrnoyioKeHUe Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB (PYyHKUIMN BUga: y =



kx,y = kx + b,y =§,y =ax?+bx+cy=x%y=+Vxy =|x|, B
3aBHCHUMOCTH OT 3Ha4€HUN KO3 (HUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKLIUH.

Crpouth M M300pakaTb CXEMaTUYECKH IpaUKH KBaJApPAaTHUUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX IpaduKaM.

Pacno3HaBaTh KBajpaTHUHYIO (PYHKLIHIO TIO GopMyJie, IPUBOJIUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOrPeCCHH

Pacnio3naBaTh apuMETHIECKYIO U T€OMETPHUUECKYIO TPOTPECCUU TPU Pa3HBIX
crioco0ax 3aJaHusl.

BBIMONMHATE  BBIYHMCICHUS C HCMHONb30BaHHEM (opMyn N-ro  dieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBI MIEPBBIX N UJICHOB.

N300paxkarh 4jieHbl MOCIEAOBATEIIBHOCTH TOYKAMU HA KOOPJMHATHOM
IJIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YUCIOBBIMU ITOCIIENOBATEIBHOCTAMH, B TOM
YuClie 33/1a4d U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne ni/m P Konrposbnsie IIpakrunyeckue (up )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Koppexkuust mpo6enos 8
Uucia u BeIYKCIICHUS. PariioHalbHEIS o5 1 bubnunoreka LIOK
qyucia https://m.edso00.ru/7f415b90
bubnunoreka LIOK
2 AJITCOPAHHECKHE BHIPAXKCHIA 27 1 https://m.edso00.ru/7f415b90
bubnunorexka LIOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 . https://m.edso00.ru/7f415b90
bubmnoreka IIOK
4 Koopwnatet i rpaguki. GynKimm 24 2 https://m.edso0.ru/7f415b90
bu6nunorexa LIOK
> TosTopenne 1 obodmenHe 15 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 119 5 0

ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHUsI. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKui. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro N
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna u BBIYUCIECHUS
11 BeInonsATe, coueras yCTHbIE U TUCbMEHHBIE IPUEMBI, apu(METUYECKHUE
' JeMCTBUS C pallMOHAIbHBIMH YU CIIAMU
HaxomuTe ~ 3HAueHWs]  YHCIOBBIX  BBIPAKEHUH, MIPUMEHSTH
1.2 pa3sHooOpa3Hble CIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYEHUH APOOHBIX
BBIp@)XEHUI, cofiepxKalux 0ObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[lepexoguts OT omHOW (GOpPMBI 3alMMCH YUCENT K  JPYrou
13 (mpeoOpa3oBBIBATE  JIECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YacTHOCTH, B OECKOHEYHYIO
JIECATUYHYIO IPOOb)
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHbIE YUCIIA
1.5 OxpyrisaTs uncna
BBIMONHATE NPUKUAKY W OLEHKY pe3ysbTaTa BBIYUCICHHH, OLEHKY
1.6 3HAYEHHUH YMCIIOBBIX BBIPAKEHUN. BBINIOIHATE NEUCTBUSA CO CTENEHSIMHU
C HaTypaJIbHBIMM [TOKa3aTeIsIMU
17 [TpuMeHATh TNPU3HAKK JETUMOCTH, pa3JOXKEHHE Ha MHOXKHUTEIH
' HaTypaJbHbBIX YHCEN
Pemate  NmpakTHKO-OPHEHTUPOBAHHBIE  3aJaud,  CBA3aHHBIE C
18 OTHOILIEHHEM BeJIMYHH, IPOINOPLHUOHATBHOCTBIO BEJIMUUH, IPOILIEHTAMH,
' MHTEPIPETUPOBATH PE3YIbTAaThl PELICHHUS 3a/1a4 C Y4ETOM OTrpaHUYEHU,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaXeHHs
51 Hcnonb3oBaTh  anreOpanyeckyro TEPMHHOJIOTHIO U CHMBOIHUKY,
' MPUMEHSITH €€ B IPOIIECCe OCBOCHUSI yueOHOr0 MaTepHrala
59 HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAYECHUSAX
' HIEPEMEHHBIX
53 BemonHsaTe mnpeoOpa3oBaHMsl 1EJNOr0 BBIPAKEHHS B MHOTOWIEH
' MPHUBEIEHNEM NOJIOOHBIX CIIaraeMbIX, pAaCKpPhITHEM CKOOOK
BBINONHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTOYJICHA Ha
2.4 MHOTOWIEH, NPHUMEHSATh (OpMYIBl KBajpaTa CyMMBI W KBajpara
pa3HOCTH
OcyecTBIATh pa3iokEeHNE MHOTOWIEHOB HA MHOXHUTENIN C ITOMOILIBIO
2.5 BBIHECCHHSI 32 CKOOKU OOIIEr0 MHOXKHUTENS, TPYNIHPOBKHU CIIaraeMbIX,
npuMeHeHHs GOopMYIT COKPAIIEHHOTO YMHOKEHUS




26 [TpuMeHATH MpeoOpa3oBaHUsl MHOTOYJICHOB JJISl PEIICHUS pa3IMYHBIX
' 3aJjad U3 MaTeMaTHKH, CMEKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU
57 Hcnonp30BaTh CBOKCTBA CTEIIEHEN ¢ HATYPAJIbHBIMU MOKA3ATEISAMU JJISI
' peoOpa3oBaHus BEIPAKEHUI
3 VYpaBHEHMs U HEpAaBEHCTBA
Pemate nuHEHHBIE YpPaBHEHHs C OJHOM IIEPEMEHHOW, IPUMEHS
3.1 IIpaBWa IEPexoja OT MCXOJHOIO YPaBHEHMSI K PaBHOCHJIBHOMY €MY.
[TpoBepsTS, SIBIAETCS JIM YUCIO KOPHEM YPaBHEHUS
39 [TpumensTH rpaduyeckre METOAbI IPH PEIICHUH JTMHEHHBIX YpaBHEHHH
' U HX CHCTEM
33 [TonGupath npuMepsl nap 4ucen, SBISIOIIMXCS pelleHueM JIMHEHHOro
' YPaBHEHMS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOHN IJIOCKOCTU IrpadUK JIMHEHHOTO ypaBHEHUS C
3.4 JIBYMsl IE€PEMEHHBIMH; TMOJIb3YyACh I'paQUKOM, HPUBOAUTH IPUMEPHI
peLeHHs] ypaBHEHHUSI
35 Pemate cucteMsbl 1ByX JTMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU, B
' TOM YHCJIE TpaQUICCKH
CocTaBnsaTh U pelarh JIMHEHHOE ypaBHEHME MM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHMI IO YCJIOBHUIO 33a4M, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIy4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpadguku. OyHKIMN
N3o0pakath Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpJIMHATaM, Jy4H, OTpPE3KH, HHTEpBaJbl, 3alUCHIBATH
YHUCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
42 OTmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
' KOOpIMHATaM
43 Crpoutsb rpaduku nuHenHbIX GyHKUIUH. CTpouTh rpaguk GyHKIUU Y =
' [X]
OnuceiBaTh € MOMOIIBIO (YHKIMI H3BECTHBIE 3aBUCUMOCTU MEXAY
4.4 BEJIMYMHAMU: CKOpPOCTb, BPEMS, pACCTOSHHE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIIBHOCTD, BpeMsl, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii cmoco® MpeACTaBIEHUS W aHaIM3a
4.6 uHpOpMallUK, U3BIEKaTh W WHTEPIPETUPOBATh HHPOPMALUIO U3
rpauKOB peasibHBIX MPOLECCOB U 3aBUCUMOCTEH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro Iy
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCIEHUS




1.1

Hcnonb3oBath HayaJlbHbIC MIPEACTABICHUS 0 MHOXECTBE
JNENCTBUTENBHBIX YHCEN JJIs CPaBHEHMsSI, OKPYIJIEHHUS W BBIYHUCIICHHM,
n300paxarh JCHCTBUTENIbHBIE YHCIA TOYKAMHU Ha KOOPAWHATHOM
pAMO

1.2

[TpuMeHsITh OHATHE apU(PMETUUECKOTO KBAaIPATHOTO KOPHS, HAXOAUTh
KBAJIpAaTHBIE KOPHH, HCIOJB3Yysd MPU HEOOXOIMMOCTH KAaIbKYIATOD,
BBIMOJHATh MpPeoOpa3oBaHusl BBIPAKEHUHM, COJEpKAIMX KBaJpaTHBIC
KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH

1.3

2.1

Hcnonp3oBarh 3amucu  OONBIIUX W MaJbIX YHCET C IOMOIIBIO
JECATUYHBIX Opo0eii u cTenenel yucna 10

AnredpanuecKue BHIPAKCHHS

[IpuMeHSITh TIOHSITHE CTENCHH C MEJIbIM I0Ka3aTesieM, BBITOJHATh

npeo6pa3013aHI/I51 BBIpa)KeHHﬁ, coacpiKamux CTCIICHU C ILCJIbIM
IIOKa3aTcJIEM

2.2

BhBITIONHATE  TOXKIECTBEHHBIE  MPEoOpa3oBaHUsl  PAIMOHAIBHBIX
BBIPQKEHHII HA OCHOBE NpPaBWJI JCHUCTBHM HaJ MHOTOWICHAMHU U
anreOpanyecKuMH Jpo0sMu

2.3

2.4

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘IJ'ICH Ha MHOXXUTCIIN

[TpumeHsTh TpeoOpazoBaHUsl BBIPAKEHUN IS PEIICHUS Pa3IUYHbIX
3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MIPEIMETOB, U3 pPEalbHON MPAKTUKU

3.1

3.2

YpaBHEHMS U HEPABEHCTBA

Penrate J'II/IHGI\/'IHBIC, KBaJApAaTHBIC YpPaBHCHUA W  pPAllUOHAJIBHBIC
YpaBHCHU:, CBOIAMNIUCCA K HHUM, CUCTCMbBI IBYX ypaBHeHI/Iﬁ C IBYMs
MNEPpEMCHHBIMU

IIpoBoguTh mpoCTEHIIME MCCIENOBAHUS YPAaBHEHUH U CHCTEM
YpaBHEHMI, B TOM YHCIIe ¢ IPUMEHEHNEM rpaduuecKuX MpeicTaBIeHHH
(ycraHaBnMBaTh, HMMEET JIM YpPaBHEHHE MM CUCTEMa YypaBHEHUH
pEeLIeHHs], €CITH UMEET, TO CKOJIBKO, U IIpouee)

3.3

[TepexoauTh OT cTOBECHOM (HOPMYTUPOBKH 337241 K €€ allreOpandecKoi
MOJIEJTH ¢ TTIOMOIIIBIO COCTaBJICHUS YPAaBHEHUS WA CUCTEMbl YPaBHEHHH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l TIONyYEHHBIN
pe3ynbTaT

3.4

[IprMeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH,
pemaTh JMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U MX CHUCTEMBI,
JaBaTh  rpaduuecKkyr0  WUTFOCTPAllMI0O  MHOXKECTBA  peUIeHUI
HEpPABEHCTBA, CUCTEMBI HEPABEHCTB

4.1

4.2

OyHKIIU
[ToHnMaTh W WCMONIB30BaTh (YHKIIMOHATBHBIC TOHSATUS U S3BIK
(TepMUHBI, CUMBOIMYECKHE O0O3HAYEHHUsS), OIpPENesITh 3HAUYCHUE
(GYHKIIMH TIO0 3HAYCHUIO apTyMEHTa, ONPEeNiaTh CBOWCTBA (PYHKIIMH TIO
e€ rpaduxy

CrtpouTts rpaduku 3eMeHTapHbIX (YHKINN BUIA:




k . .
y=: y=vx, Y =X, y = X3, y = [x|, ONMCHIBATH CBOMCTBA YNCIIOBOIT

¢bynkuuu no e€ rpaduky

9 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 CpaBHMBaTh M YHOPAIOYMBATH PALMOHAIBHBIE W HUPpPALUOHATIBHBIC
' yucia
Bremonusate apudmernyeckue AEUCTBUSA C PAllMOHAIBHBIMHU UM CIaMH,
1.2 coueras yCTHbIE U MUCbMEHHBIE NMPUEMBI, BBINOJIHATH BBIUMUCIEHUS C
MPPALMOHAIIbHBIMU YU CIIAMU
13 HaxonuTe 3HaueHMs cTeneHEW C UEIbIMU IOKa3aTelsIMH M KOPHE,
' BBIYHCIIATh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
14 OKpyTrIATh IeWCTBUTEIIbHBIC YHMCIIA, BBHIIOJHATh MIPUKUIKY PE3yibTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEHUs U HEPABEHCTBA
51 Pemars nuHeiHbIE M KBaJpATHBIE YPABHEHMS, YPABHEHUS, CBOASAIIUECS
K HUM, NPOCTEHIIHE TPOOHO-PALIMOHATIbHBIEC YPABHEHHS
Pemate cucteMbl IBYX JTMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU U
2.2 CHUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS
JIMHEUHBIM
Pemarh TekcToBble 3a7auM anreOpandyeckuM CIIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS] YPaBHEHHUsI WM CHCTEMbl JIByX YPaBHEHUH C JIByMs
MEPEMEHHBIMU
IIpoBoauTh TpOCTEHIIME MCCIENOBAaHUS YPABHEHUHM U  CHUCTEM
54 YpaBHEHHUH, B TOM YHCJIE C MPUMEHEHHEM TpaduIecKuX MpeICcTaBICHHMA
(Hampumep, yCTaHaBIMBaTh, WMEET JM ypaBHEHHE WM CHCTEMa
YpaBHEHUU pElIeHUs], €CITU UMEET, TO CKOJIBKO)
Pemiate  nuHEHHBIE  HEpPABEHCTBA,  KBAJ[paTHbIE  HEPABEHCTBA,
2.5 n300paxaTh pelleHue HEePABEHCTB HA YMCIIOBOM MPSMOI, 3alUCHIBATH
peLIeHNE C IOMOIIBI CUMBOJIOB
Pemate cucTtembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
26 BKJIFOYAIONIME KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIICHUE
' CHCTEMbl HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3aMUCHIBATH PEIIEHUE C
IIOMOIIBI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MPU PENIEHUH PA3ITUYHBIX 3374
3 OyHKIMH
31 Pacnio3znaBaTh GyHKIMM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh cXeMaTUYECKU
' pacnosoXKeHnue Ha KOOPAUHATHOM MIIOCKOCTH IpadukoB pyHKIUN BUA:




y=kxX, y=kx+b, y=k/x, y=ax?+bx+C, B 3aBHCHMOCTH OT 3HAYCHHUI
K03(PUITMEHTOB, ONMUCHIBATh CBOWCTBA (PYHKITUI

IToka3wIBaTh CXEMaTU4YCCKU PAacCIIOJIOKCHHUEC Ha KOOpI[HH&THOfI

3.2 TUIOCKOCTH TrpadukoB (yHkImid Bupa Y = VX, Y = [X| U ONUCHIBATH
CBOMCTBA (PYHKIUI
Crpoutb u u300pakaTh CXEMaTH4YEeCKH TpaduKud KBaJpaTHUHBIX
3.3 (GyHKUIMH, ONHMCHIBAaTH CBOWMCTBA KBAJApPAaTHYHBIX (YHKIHMA 1O UX
rpadukam
Pacno3naBath KkBaapaTuuHyro (QyHKIUIO 10 (opmyne, NPUBOAUTH
3.4 pUMEphl KBAAPATUYHBIX (DYHKIUMH W3 peaJlbHOW KU3HH, (DU3UKH,
reoMeTpuun
4 Apudmerndeckas 1 reOMETpUIECKasi IpOTrpeccuu
41 Pacnio3naBath apupMeTHUECKYI0 U F€OMETPHUECKYIO0 MPOTPECCHH MPH
' pa3HBIX CII0CO0ax 3aJaHusl
BBINONMHATE BBIUMCIEHHS C HUCHOJIB30BaHHEM (OpMyl N-TO ujeHa
4.2 apuQMeTHUYECKOl U TeOMETPUYECKON MPOrpecCUid, CyMMbl MEPBHIX N
YJIEHOB
43 N300pakaTh 4iICHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOM
' IIOCKOCTH
Pemate 3amaum, cCBS3aHHBIC C YUCIOBBIMH IIOCIIEAOBATEIHLHOCTSIMH, B
4.4 TOM 4YHCJI€ 3aJa4d U3 peajbHOM JKU3HU (C HCIOJIb30BAHUEM

KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/lePKAHUS
1 Uucna v BBIYUCICHUS
Jlpobu OOBIKHOBEHHBIE W JACCSITHYHBIC, MEPEXO] OT OJHON (OPMBI 3aICU
1.1 npobeit k apyroil. [loHsTHE paloHanIbHOrO 4YMCIa, 3alKCh, CPaBHEHUE,
YHOPSAIOYMBAHUE PALIMOHAIBHBIX YHACET
12 ApudmeTndeckue NeHCTBUS ¢ pallMOHATLHBIMU YKCIaMu. Pemienue 3anaq u3
' peanbHOM MPaKTUKX HA YacTH, HAa IPOOH
13 Crenenb C HaTypaJdbHBIM IOKa3aTeJleM: OINpeJesieHue, mpeoOpa3zoBaHUe
' BBIPXCHHUI HA OCHOBE ONPEICTICHUS, 3aMICh OOIBIINX YUCET
14 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE APOOH U IpOOH B BUIE MPOIICHTOB.
' Tpu oCHOBHBIE 33]Ja4M HA IPOLEHTHI, PELICHUE 33]1a4 U3 PEAIbHON MPAKTUKU
15 [IpuMeHeHne TNPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOKHUTEIN
' HATypaIbHBIX YHUCEI
16 PeanpHbpie  3aBuCMMOCTH, B TOM 4ucie Tpsmas W oOpaTHas
' MPONOPLUUOHAIBHOCTH
2 AnrebpanyecKkue BoIpaKeHUS
21 [IepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAUEHUS MIEPEMEHHBIX
59 [IpencraBieHne 3aBUCUMOCTH MEXIy BEIUYMHAMH B BHAE (DOPMYIHIL.
' Boruncnenus o hopmynam
53 [IpeoOpazoBanne OYKBEHHBIX BBIPRKCHUH, TOXICCTBEHHO pPaBHBIC
' BBIPKEHHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM
95 Onnounensl 1 MHOTOUJIEHBI. CTeneHb MHOTOWIEeHA. Cll0KEeHUe, BRIUUTAHUE,
' YMHOKE€HHE MHOTOUYJIEHOB
DopMynbl  COKpPANIEHHOTO YMHOXKEHHMs: KBaJApaT CyMMBI U KBajapar
2.6 pasHoctu. dopmyna pasHocTH KBaapaToB. Pa3nokeHne MHOTOWIEHOB Ha
MHOXHUTETN
3 VYpaBHeHUs
31 YpaBHeHUE, KOpEHb ypaBI:IeHI/I}I, mpaBWiia MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJILHOCTh YpaBHEHUM
39 JIuHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOTO
' YpaBHEHUS, PEUICHUE JIMHEHBIX YPaBHECHUI
33 CocrapneHue ypaBHEHUH 1O YCIOBHIO 3a/1auu. PelieHne TeKCTOBBIX 3a/1a4 ¢
' HOMOIIBIO YPaBHEHUH
3.4 JluneltHOe ypaBHEHHE C IBYMS TIEPEMEHHBIMH U €T0 Tpaduk




Cucrema JOByX JMHEHHBIX YpPaBHEHUH C JBYMs NepeMeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKH. [Ipumepsl penienns TeKCTOBBIX
3aJa4 C IOMOIIbIO CUCTEM ypaBHEHUH
4 Koopaunats! u rpaduku. @yHKuun
4.1 Koopaunara Touku Ha psmMoit
4.2 Uucnosble IpOMEXKYTKH. PaccTosiHue MKy ABYMS TOUKaMU KOOPAMHATHOU
' psAMOit
43 IIpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca U opauHarTa
' TOYKHU HAa KOOPIMHATHOM IIOCKOCTH
44 ITpumeps! rpadukoB, 3agaHHbIX GopMmynamu. UteHne rpaukoB pealbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue Gpynkmun. ['padux pynkumu. CrorcTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
4.7 I'paduueckoe pemieHHE JTUHEWHBIX YpPaBHEHWH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 Yucna 1 BIYUCICHUS
11 KBagpatHblii kopeHb u3 uncna. [loHsATHE 00 HMppPaLMOHANIBHOM 4YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHdYecKuX KBaJpaTHBIX KOPHEM M UX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpAYKEHU I u BBIUYHCIICHUSIM.
JleNCTBUTENBHBIEC YHCIIa
1.3 Cremnens c 1e7bIM TIOKa3artenieM u e€ cBoiicTBa. CTaHmapTHas 3aluch YUCiia
2 Anrebpanueckue BbIpaXeHUs
21 KBagpatselii  TpEXuieH, pa3jIoKEHUE KBAJPaTHOTO TPEXWIEHA Ha
' MHOXHTEITN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHUE, JCICHHE allreOpandecKux apooei
24 ParnmonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHNH, CBOAAIIUXCS K IMHEHHBIM U KBaJPATHBIM
3.3 [pocreiimme npoOHO-paMOHATBHEIE YPaBHEHHS
I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C ABYMs IIepeMeHHBbIMU. [Ipumepsl perieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CriocoooM




3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU MTePEMEHHON
4 OyHKIUU
41 [lonstne Qynkuuu. OOIACTH ONpeAeNeHUs] U MHOXECTBO 3HAYCHHM
' ¢dbyakuun. CriocoObl 3a1anHus QYHKITHI
4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITUH, OTPAXKAIOMIUX PeaTbHBIE TPOIIECChI
44 OYHKIMY, OMHUCHIBAIOUIUE NPSIMYI0 M OOpaTHYIO MpPOMOPLHOHATLHEIE
' 3aBHCUMOCTH, X rpapuKu
4.5 Oynkuu y =x?,y = X3
4.6 Oyukuuu Y = [IX, Y = |x|
4.7 I'padmueckoe pemeHne ypaBHEHUH ¥ CHCTEM YpaBHEHHM
9 KUJIACC
Kona IIpoBepsieMblii 3JIEeMEHT COEPKAHUS
1 Yucna v BBIYUCICHUS
11 ParionanpHble yKcia, MppalMoOHATIbHBIE YHCIA, KOHEYHBIE M OECKOHEUHBIE
' JECATHYHBIE JPOOH
MHOKECTBO  JEUCTBUTENIBHBIX  YHUCEN, JICMCTBUTENIbHBIE 4YHCIA  Kak
19 OCCKOHEUYHBbIE JeCATHYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXKJly MHOYKECTBOM JEHCTBUTEIBHBIX YHUCET W KOOPJIAMHATHOW MPSIMOM.
CpaBHeHME IEUCTBUTENBHBIX YHCEI
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenus, mpubImkeHus, olleHKu. Pa3mepbl 00beKTOB OKPYKAOIIIEro MUPAa,
14 JUTUTETILHOCTh TPOIIECCOB B OKpyXkatoiiem mupe. [IpubnmxéHHoe 3HaYeHHe
' BEJIMYMHBI, TOYHOCTH NpubImxkenus. Okpyrienue yucen. [Ipukuaka u oreHka
pEe3yNbTaTOB BBIUUCIECHUN
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 VYpaBHEHHUsI C OHOW TEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAILINUXCS K TUHEUHBIM
2.3 KBaaparHoe ypaBHeHMe. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHUss YypaBHEHUNW TpPETbe U
' YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-panOHaIbHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk




2.8

Pewenne cucreM IByX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU

Pemenne cuctem AByX ypaBHEHHI, OJHO U3 KOTOPBIX JUHEIHOE, a JIpyroe —

2.9 .
BTOPOM CTETIEHU

2.10 I'padpuaeckas mHTEpIpETALIHS CHCTEMBI YPaBHEHUH C ABYMsI IEPEMECHHBIMH

211 Pemienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeHBIX HEPABEHCTB C OAHON NIEPEMEHHON

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOM

2.15 KBanpaTHbie HEpaBeHCTBA

516 ['padmyeckass uHTepIpeTaluss HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' HIEpEMEHHBIMU
3 OyHKIUU

31 KBanparuunas ¢ynkumsa, e€ rpadpuk u cpoiictBa. [lapabona, KOOpIUHATHI

BEPIINHBI TapalboJIbl, 0Ch CAHMMETPUH TapadoIIbl

3.2 I'padukn Gyuxumii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku pynkwmii y=K/X, y = X* 1 ux cBoMcTBa

3.4 ['paduku pyHKIMH , 1 UX CBOWCTBA
4 UYmcnoBbie MOCIEI0BATEIHBHOCTH

41 Omnpenenenue U crocoObl 3a/1aHUs YUCIOBBIX MOCIEA0BATENbHOCTEH. 3aqanue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif N-ro yieHa

42 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuPMeTHUEcKOn
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

43 I'eomerprueckass mporpeccuss. @Popmyinbl N-TO 4ieHAa TIE€OMETPUYECKOU
' MIPOTPECCHH, CYMMBI ITEPBBIX N YICHOB

44 N300pakeHre wieHOB apU(PMeTHUecKO M TeoMEeTpUUYECKOW Mporpeccuit
' TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIBHBIA pOCT

4.5 Crno’xHbIe MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHHUSI OCHOBHOWM OFBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
MpoBepPseMOro
TpebOoBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTAaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHITUSMU: MHOKECTBO, IIOJIMHOKECTBO, OTIEPALIUU
HaJ MHOXKECTBaMH; YMEHHE OIEepUpPOBaTh MOHATUSIMH: Tpad, CBA3HBIN
rpad, AepeBo, LMKI, MPUMEHITh HMX MpPH pEIICHWU 3a/ady; yMEHHue
UCIIONIb30BaTh Tpaduyeckoe MpeACTaBICHUE MHOXECTB JUJIsl ONUCAHUS
pealbHBIX IPOLECCOB U SIBICHUMN, MPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX
MPEAMETOB

YMeHue OIICPUPOBATL IIOHATHAMU: OIPCACICHUC, AKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMEHUC paciio3HaBaThb HCTHUHHBIC n JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAWUTL IIPUMCPbI KW  KOHTPIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMmenue ONCprupoOBaTh IMOHATHUAMH: HATYPAJIbHOC 4YHCIIO, HNPOCTOC U
COCTaBHOE€ YMCIIO, ICJIMMOCTh HATYPAJIbHBIX YHCEII, IPU3HAKU JEIUMOCTH,
1[eJI0€ YHUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAS Ipo0b U JIecATUYHAs APOOb,
CTaHJAPTHBIA BUJ YKCIIA, PALUOHATIBHOE YUCIIO, UPPALUOHAIBHOE YHUCIIO,
apu@MeTHUeCKUil KBaJpaTHBIH KOPEHb, YMEHUE BBIMOIHITH JEUCTBUS C
quciiaMi, CpaBHHMBATb W yHOpAaAO04YMBATh 4HCJIA, MPCACTABIATL YMUCJIa Ha
KOOPJMHATHOW MPSMOM, OKPYIVIATh YMCIIA; YMEHHME JENaTh NPUKHUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe OonepupoBaTh IOHATUAMH: CTEIIEHb C LEIbIM ITOKa3aTelIeM,
apudMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTIOWIEH, airedpanyeckas
JIpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU OOJIbIIe
€IMHULIbI; YMEHHE BBINOJIHATH pacuéTel o ¢GopMyliaM, npeoOpa3oBaHUs
LENbIX, APOOHO-PAIlMOHAIBHBIX BBIPAXKEHUN M BBIPAXKEHUM C KOpPHSAMHU,
pa3I0KEeHUE MHOTOWICHA HA MHOYKUTENH, B TOM YHCIIE C UCIOJIB30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh MOHSTHUSMH: YUCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJIHOI MepeMeHHOMN, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C EPEMEHHOII;
YMEHHME peuiaTh JMHEWHble U KBaJpaTHbIE YpaBHEHHUS, JPOOHO-
paloHaldbHbIE YpaBHEHHUS C OJHOW TEPEMEHHOW, CHUCTEMBbI JBYX
JUHENHBIX ypaBHEHUH, JIMHEWHBIE HEPABEHCTBA U MX CHCTEMBI,
KBaJpaTHbIE U JPOOHO-pALlMOHATIBHBIE HEPABEHCTBA C OJJHON MEPEMEHHOM,
B TOM YHCJI€ IPYU PELIEHUN 3a/1a4 U3 JPYTUX NPEAMETOB U MPAKTHUYECKUX
3a]a4; YMEHUE HCII0JIb30BATh KOOPAMHATHYIO NPSIMYI0 U KOOPAMHATHYIO
IJIOCKOCTh /17151 U300pakeHUs pellieHui ypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUAMHU: (YyHKIMS, rpaduk (QyHKIUH, HYIU
(GYyHKLINU, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHMs, HauOoOJbIlIee W HAMMEHbIIEE 3HAUYEHUS (QYHKIUH;, YMEHUE
ONEpPHPOBATh TOHATHAMHU: TIpsSMasi TMPOMOPIUOHANBHOCTh, JIMHEHHAs




byHKIMSI, KBaapaTUyHas (YHKIUsA, OOpaTHas MPOMOPIMOHAIBHOCTS,
napaboJa, rurnep0osia; yMeHue CTpouTh rpaduku GyHKIIUNA, UCIIOIh30BaTh
rpaduKu AJI OMPEIENICHUsT CBOMCTB MPOIECCOB M 3aBUCUMOCTEH, IS
pelieHus 3aaad W3 APYTUX YUeOHBIX MPEIMETOB W PEATbHON IKU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCHMOCTH MEXKY BETMIUNHAMU

Ymenue OIIEpUPOBATH HMOHSTHAMM: II0CJIEI0BATENBHOCTD,
apudMeTHUecKass ¥ T€OMETPHUECKasi IPOTPECCUU; YMEHUE UCIIOIb30BaTh
CBOWCTBA IOCIIEA0BATENBLHOCTEH, (hOPMYIIBI CYMMBI M OOIIETO 4WieHa MPH
pelIeHNH 3aj7ad, B TOM YHCJE 3a/a4 U3 JPYruX y4eOHbIX MPEIMETOB H
peanbHOU KU3HU

VYMeHue peraTh 3a/1a4ui pa3HbIX TUIIOB (B TOM YMCIIE HA IIPOLIEHTHI, TOJIH U
4acTH, ABIKEHHE, paboTy, LIEHY TOBAPOB U CTOMMOCTH MOKYIIOK U YCIIYT,
HaJIOTM, 3aJaud U3 00JacTU YIpaBIEHUsS] JUYHBIMU M CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABJIATh BbIPAKEHUSI, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJa4d, HMCCICNOBaTh IOIYYCHHOE PEUICHHE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX Pe3yJIbTaTOB

10
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YMeHne onepupoBarh MOHATHAMU: (PUTYpa, TOUKA, OTPE3OK, MpsiMast, Ty,
JOMaHasi, yroj, MHOTOYTOJbHHMK, TPEYrOJbHUK, PAaBHOOCIAPEHHBIH W
PaBHOCTOPOHHHIA TPEYTOJIBHUKH, TPSIMOYTOJIBHBIIN TPEYrOJIbHHUK, METUAHa,
Ouccexrpuca u BBICOTa  TPEYrOJbHHKA, YeTHIPEXYTOJIbHUK,
napajuieliorpaMmM, — pom0,  NPSMOYTOJIBHHK,  KBaapar,  Tparlelus;
OKPYXHOCTb, KpYT, KacaTelbHas; 3HAaKOMCTBO C HPOCTPAaHCTBEHHBIMU
burypamu; yMeHue pemarthb 3a7aqi, B TOM YHUCIIE U3 IOBCEIHEBHON JKU3HU,
Ha HAaXOXJ/EHUE TNeOMETPUYECKUX BEIIMYMH C MPUMEHEHUEM M3Y4YEHHBIX
CBOWCTB GUryp u (paktoB

VYMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (UIyp, PpaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U NEPIEHAUKYIAPHOCTD MPSIMBIX, YIOJI
MEXIYy MNpsAMBIMH, NEPHEHIUKYJSAP, HAKIOHHAs, NPOEKIHMs, Ioao0ue
¢buryp, nogo0HBIE TPEYroJbHUKH, CUMMETPUS OTHOCHTEIbHO TOYKH M
NpsIMOM; yMEHHUE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U TIoj1o0ue guryp,
MapaJUIEIbHOCTD U MEPIICHIUKYISIPHOCTD MPSAMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHUSMHU: IJIMHA, PACCTOSHUE, YTroJ (BEIMYMHA
yria, CHHYC ¥ KOCHUHYC yTiia TpeyroJbHUKa), IJIO0IIa/Ib; YMEHHUE OlICHUBATh
pa3Mepbl TMPEAMETOB U OOBEKTOB B OKPYXAlOIIeM MHUpPE; yMEHHe
MPUMEHATH (OPMYIIBI IEPUMETPA U TUIOMIAAN MHOTOYTOJBHUKOB, JITTHHBI
OKPYKHOCTH W  IUIOIIaJAM  Kpyra, o0beMa  MPSAMOYTOJIHLHOTO
napasuliesienuIena; YMEHHE MPUMEHSTh MIPU3HAKHU paBEHCTBA
TPEYTrOJbHUKOB, TEOPEMY O CYMME VYIJIOB TPEYroJIbHUKA, TEOpEMY
[Tudparopa, TPUrOHOMETPHUUECKUE COOTHOIICHUS JAJISi BBIUYUCICHUS JUIHH,
pPacCTOSAHUH, IO

12

VYMenue wu3o0paxarb IUlockMe (GUIyppl W UX  KOMOMHAIWH,
MPOCTPAHCTBEHHbIE (UTYpBl OT PyKH, C TOMOMIIbIO UYEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB I10 TEKCTOBOMY HJIM CUMBOJILHOMY
ONMCAHUIO
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YMeHue oneprupoBaTh MOHATHUSIMU: MPSMOYTOJIbHAs CUCTEMA KOOPJMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA
YHCII0, CKAJSIPHOE IIPOM3BEIECHUE BEKTOPOB; YMEHME MCIIOJIb30BaTh
BEKTOPBl U KOOPAMHATHI /JIsl IPEACTABICHUS JaHHBIX U PEILECHUs 3a/1a4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

VMeHHe OneprupoBaTh MOHATUSIMU: CTOJIOMKOBBIC U KPYTOBBIC JHAarPaMMBI,
TaOJIMIBI, CcpeaHee apudMeTHYecKoe, MeAuaHa, HaubOoybliee U
HaMMEHBIIICEe 3HAYCHHUS, pa3Max YHCIOBOTO HAOOpa; yMEHHE H3BIICKATH,
MHTEPIPETHPOBATH U MPEOOPA30BHIBATH HH(OPMAIIHIO, TIPEACTABICHHYIO B
TaOJUIAX ¥ Ha JMarpamMmax, OTPa)karollyl0 CBONCTBAa U XapaKTEPUCTUKU
pPCAIbHBIX TIPOLECCOB U ﬂBHCHHﬁ; YMCHHUC pacClioO3HaBaTb HW3MCHYUBLIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15
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YMeHue onepupoBaTh IMOHATUSAMU: CIy4allHBIA ONBIT (Cay4yailHbIN
AKCIIEPUMEHT), 3JEMEHTapHOE  COObITHE  (IJIEMEHTapHbIH  MCXOH)
CIIy4aifHOTO OIIBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTD COOBITHS; YMEHUE
HaXOJUThb  BEPOSATHOCTH  CIIydyallHBIX  COOBITUH B  ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE pellaTh 3a1aun
METOZIOM OpraHU30BaHHOIO Imepedopa U C MCIOJIb30BaHUEM IpaBUIIa
YMHOXXEHUS; YMEHHUE OLIEHUBAaThb BEPOSTHOCTH pEAIbHBIX COOBITHH H
ABJICHUM, IOHUMATh POJIb IIPAKTUYECKH TOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITUI B OKpYXAlOIEM MHUPE U B JKU3HM; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET M €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

YMeHune BRIOUpaTh MOAXOAIIMNA H3YUYEeHHBIH METO/ JUIs pelleHHs 3a/1auH,
[PUBOAUTH IPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HH, PACIIO3HABATh IPOSIBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMUCHIBATh OTIEJIbHBIC BBIIAIOIMIMECS PE3YNbTAThl, MOJYYECHHBIE B XOJ€
Pa3BUTHUS MaTEMaTUKH KaK HAyKH, IPUBOJUTH IMPUMEPbl MaTEMATHUECKUX
OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON HCTOPUU




HHEPEYEHb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPJAEMBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA

1 Hucna 1 BBIYUCICHUS

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel

12 OOBIKHOBEHHBIC U JIECATUYHBIE POOH, MPOLECHTHI, OECKOHEUYHbIC MEPHOANMYECKUE
' apoou

13 PanmonanbsHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YHUCIIaMU

14 JleiicTBuTenbHBIC 4YHCTa. ApPUPMETHYECKHE OMNEpalud C JICHCTBUTEIBHBIMU
' YHCIIAMA

15 [TpuGnuxEHHbIE BBIUMCIEHUS, IpaBUja OKPYIVIEHUsS, IpPHUKHIKA U OLEHKa
' pe3yabTaTa BEIYUCICHUI
2 AnreOpandecKkue BbIpaKeHUS

2.1 bykBeHHble BbIpaXeHHUs (BBIPaXKEHUS C IEPEMEHHBIMU )

59 Crenenbp c nenblM nokaszareneM. CrTeneHb € palMOHAIBHBIM I10Ka3aTeNeM.
' CBoiicTBa cTeNIeHU

2.3 MHorousneHsl

2.4 Anrebpandeckas 1po0b

25 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHH. JleiicTBus ¢ apudMeTnaeckumMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU
3 YpaBHEHUS U HEPAaBEHCTBA

31 Ilenbie u apoOHO-panMoOHaIbHbE ypaBHEHUsA. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUI

3. ensie u npoOHO-panMioOHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEIbHOCTEN

4.2 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
5 OyHKIMH

®Oynk1us, cnocoOsl 3a1anus GyHkuu. ['paduk pynkiun. O6aacte onpeaeneHus 1

51 MHOkecTBO 3HaueHu pyHkimu. Hynu @ynkiun. IIpoMexyTkn 3HAKOMOCTOSIHCTBA.

o [IpomMexyTKM MOHOTOHHOCTH (PyHKIMH. MakKCUMyMbl U MUHUMYMBI (YHKLHH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (GYHKIIUN Ha IPOMEKYTKE

6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX cBOICTBa

7.2 Tpeyronbauk

7.3 MHOroyrojasHuKu

7.4 OKpYy>KHOCTb U KpyT




7.5

N3mepenue reoMeTpu4eckiuX BEITUUYUH

7.6 BekTopsl Ha IIOCKOCTH

8 BeposiTHOCTB 1 cTaTHcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr
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