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COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAJIOYMBAHUE U apUPMETHUUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucinoBas npsiMasi, MOJyJIb YKCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHOW CUCTEME CUUCIICHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemenue 3amau u3
peanpbHOM MPAaKTUKU HAa YacTH, Ha IpoOH, HA TIPOLICHTHI, TPUMEHEHHUE OTHOIICHUN
U TMPONMOPLMN MpU PEIICHUH 3ajad, pelleHue 3ajad Ha JBWXKEHHue, padorty,
MOKYIKH, HAJIOTH.

JenumocTs uenbix uncena. CBoicTBa JETUMOCTH.

IIpocthie U coctaBHble uucia. YETHble W He4y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AOE€IUMOCTH CyMMBbl U
MPOU3BECHUS LIEJIBIX YUCET MIPU PELICHUH 3a]a4 C IPAKTUYECKUM COJICPIKAHUEM.

HauGonbmuit oOmuii nenurens 1 HaMMEHbIee o0Iee KpaTHOe JBYX UYHCEIL.
B3anmuO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nNepeMEHHBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBiienne 3aBUCUMOCTH MEXI1Yy BETUUMHAMH B BUE HOPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANICCKUX BBIPAKEHUM.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OHOYJIEH cTaHAAPTHOTO BUa. CTEeNEeHb OJHOYJICHA.

MHorounenbl. MHoOrouseH crasgaptHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHUE U JeeHre MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIByX BBIPAKEHHH, Ky0O CyMMBI M KyO pa3HOCTH JBYX BBIPQKEHUW, PAa3HOCTH
KBaJpaTOB JIByX BBIPAXKECHUMW, IMPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIPKEHU, CyMMa U pa3HOCTh KyOOB JABYX BBIPAKCHHUIA.

Paznoxxenne MHOrO4IeHa HA MHOKHTENH. BeiHECEHUE 00IIIEro MHOKHUTEIS 32
CKOOKH. MeTo/T TpynIUpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MAaTEMaTHYECKasi MOJEIb PEAIbHON CUTYAIIUU.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PellleHne TEKCTOBBIX 3a7a4 C IIOMOLIBIO JIMHEHWHBIX YPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPaBHEHUHM C JBYMsI II€PEMEHHBIMHU.
I'padpuueckuii MeTon pelieHHs CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
IIEpEMEHHBIMU. Pernienue crucreM JIMHEWHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMHU
METOJOM TIOJCTAHOBKM M METOJAOM cioxkeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIEJNIb PEAJIbHOM CUTYallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosgHne MEXTY
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOiA.

[IpsimoyrosibHasg cucteMa KoopAMHAT. AOcuucca M OpJIMHAaTa TOYKKA Ha
KOOpJuHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3aganHbix Gopmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6mactb
ompejeneHuss W ob6nacte 3HaueHW ¢GyHKuMU. CrocoObl 3amaHus (QYHKIHH.
I'paduk dpynkuuu. IloHATHS MakcUMymMa U MUHHUMYyMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMepax peajlbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneitHon ¢ynkumu. ['paduk
byukiun Y = |X|. Kycouno-3amanubie GyHKINN.

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBamgpaTHbie kopHU. AprudMeTHIECKUN KBaApaTHBIM KOPEHb U €T0 CBOMCTBA.
[lonsTe wWppamMoOHAIBLHOrO 4Yucia. JIEWCTBHS C WPPAUMOHAJIBHBIMH YHCIIAMMU.
CaoiicTBa IeicTBUI ¢ HppallMOHATbHBIMU YKciaMu. CpaBHEHHE HPPALMOHATBHBIX
YUCEJL.

[IpencraBneHnss O paCHIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IIE€JNbIX, PAlMOHAIBHBIX, JAEUCTBUTEIbHBIX uyuceld. CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Octatku creneHed. [IpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO MHpPA, JIUTEIBHOCTh IMPOLIECCOB B
okpyxkatouieM mupe. CTaHJapTHBIN BU YKCIIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHATIBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anreOpanveckod JapoOwu.



CnoxxeHue, BbIYMTAaHUE, YMHOXEHUE U JEJICHUE anredpandyeckux JapoOe.
Boinenenue nenoit vactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHU.

JlonyCcTuMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COICPHKALIUX
apudMeTHUEeCKUe KBaJpaTHbie KOPHH. TOXKICCTBEHHBbICE MPeoOpa3oBaHUs
BBIpaXKEHUH, cofiepKalnX apudMeTHIeCKUe KBaApaTHbIe KOPHHU.

Crenenbr ¢ 1enbIiM TOKazaTteneM U e€ cBoictBa. IIpeoOpazoBanue
BBIPAXKECHU U, COAEPKAIIUX CTCTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonndecTBo neiCTBUTENBbHBIX KOPHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
VYpaBHeHUs, CBOJUMBIE K JIMHEHHBIM YypPAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHOe ypaBHEHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 331y ¢
MOMOIUIBIO KBAJIPATHBIX YPABHEHU.

JlpoOHO-pariioHaIbHBIE  ypaBHEHHUs. PereHue  JIpoOHO-pallMOHAIIBHBIX
ypaBHeHU. PerieHue TEKCTOBBIX 3aJa4 C TMOMOIIBIO JAPOOHO-PATMOHATBHBIX
ypaBHeHui. ['paduueckast UHTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaBencTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CIOKEHHE
U YMHOXEHHE YHCIOBBIX HEpaBEHCTB. OIlLICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelieHuM HEPABEHCTBA C OJHOW HEPEMEHHON. MHOXKECTBO
pelIeHU HepaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHEeHOE HEPAaBEHCTBO C OJIHOM IMEPEMEHHOM M MHOXECTBA €r0 PEIICHHM.
Penienrie TMHENTHBIX HEPABEHCTB C OJJHOM nepeMeHHON. CUCTeMbl U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PelleHne TEKCTOBBIX 3aday C
MMOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

OO6nacTthb omnpeseneHnss 1 MHOXKECTBO 3HadeHH QyHKinnu. CriocoObl 3a1aHus
bynkiuit. ['padux dyakuun. Urenne cBoiicTB GyHKuu 1o e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

Jlunevinas ¢yskiusa. DyHKUIMM, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MPOTIOPIIMOHATIEHBIE 3aBUCUMOCTH, WX TPadUKH.

Oynkmun y = kx, y = kKx + b, y = k/x, y = x3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3amannbie GpyHKITUN.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopenp n-ii cremenn wu ero cBoicrtBa. CTENeHb C PalMOHAIBHBIM
[I0Ka3aTesieM U €€ CBONCTBA.

AJireOpauyveckne BbIpa:KeHH sl

ToxaecTBeHHbIE NPeoOpa30BaHUS BBIPAKEHUN, COAEpXKAIIMX KOpPEeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeOOPa30BAHUS BBHIPAKEHUN, COAEPIKAIIUX CTEIEHb C
palMOHANILHBIM NIOKA3aTEeJIEM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJpaTHOI'0 TPEXWICHA HA JIMHEMHbBIE MHOXKUTEIIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mprUMEHEHU METOJI0B PaBHOCHIIHHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOU, rpauyecKoro MEeToAa MpU PEHICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUI ¢ ABYyMs IepeMEHHbIMU. Pelienue npocrenmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEIICHHUs] CUCTEMbl HEJIMHEHMHBIX ypaBHEHHMI C JByMs mepeMeHHbIMH. Cucrema
JIByX HEJIWHEWHBIX YPaBHEHHH C JBYMS MEPEMEHHBIMHU KaK MOJCNb peaabHOMN
CUTYaIIHH.

YucnoBble HepaBeHCTBA. PellleHrne NTMHEWHBIX HEPaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
JUTsl pallMOHAIBHBIX HepaBeHCTB. [IpocTelilne HepaBeHCTBA C MapAMETPOM.

Pemiennie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBl HEpPaBEHCTB C ABYyMsl TepeMeHHbIMH. [ 'paduueckwuii
METO/ PEIICHHS] CUCTEM HEPABEHCTB C JBYMsSI IEPEMEHHBIMH.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMiA:  Hynmd  QYHKIWH,  [OPOMEXKYTKH
3HAKOTOCTOSHCTBAa (PYHKITUU, TTPOMEKYTKH BO3pacTaHus W yObIBaHUS (DYHKIINH,
4ETHBIC U HEYETHBIC (DYHKIIMU, HAUOOIIbIIIEe U HAUMEHBIIIee 3HaYCHUS (QYHKITUU.

KBagpatnunas ¢ynkumss u  e€ cBoiicTtBa. lcmomb3oBaHHE CBOWCTB
KBaJpaTUYHOW  (QyHKIMU Uil pemieHust 3amad.  lloctpoenme  rpaduka
kBagpatuyHoii ¢yHKumu. llomokenne rpaduka KBagpaTHUHOHW (YHKIIMU B
3aBHCHMOCTH OT €€ Kod(duuuentos. ['paduxu Gpynkuuii y =ax2, y = a(Xx —m)’uy
= a(Xx — m)? +n. IToctpoenue rpadhuKoB QyHKIMI ¢ IIOMOIILIO TPE0OPA3OBAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TIOKa3zaTeseM N u e€ rpaduk.

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



[lonstue wuMcnoBoil mnociaenoBaTeNbHOCTU. KoHeuHblE W OECKOHEYHbIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATENBHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBIO (HOPMYJBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudmernyeckas U TreoMmeTrpuueckas mnporpeccud. CBOWCTBa YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apumeTnieckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl MEpPBBIX N
YJICHOB apu(METUUECKOH U TeOMETPUYECKON mporpeccuid. 3ajauu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOM IPOrPECCUH.

Meton matematuyeckor nHaykuuu. [Ipocrenmme npuMepsl.



HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHA O0ECIEYMBAET U3YUYCHHUE IPYIUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHUsT 00pa3oBaHUs W JUIsl TOBCEAHEBHOW >Kku3HU. Pa3Butue y
OOy4alolINXCs HAYYHBIX TPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKeHHs MaTeMaTUYECKOM HayKou
SBIICHUI M TIPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTMPOBAHUST B HAYYHOM T[IO3HAHWUM W B TPAKTHKE CHOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KA4ECTB MBIILICHUS, HEOOXOIUMBIX
JUISL aJanTalid B COBpeMeHHOM IudpoBoMm obmiecTBe. M3yueHnue anreOpbl
o0ecrieurBaeT  pa3BUTHE yMeHHS  HaOMIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTUIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yrBepxaeHusa. OcBOeHHE Kypca aireOpbl 00ecTeunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxnueHusi, 0000IIeHne W KOHKPETH3aIlHio, a0CTparupoBaHUE U aHAJOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
JESTENBbHOCTH 00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
0Oy4YaromMUMHUCS SBISIETCS pean3alueil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpammsl ydeOHOro Kypca «Anrebpa» yriayO0iaéHHOTOo
U3Y4YEeHHs] OCHOBHOE MECTO 3aHUMAIOT COJEpP>KaTEIbHO-METOJUYECKUE JIMHHH:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUCHUs Kypca, B3aUMOICHCTBYS €
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHus Kypca OO0y4aroluMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjieliax MaTeMaTHYEeCKOTO
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoJep)KaTelbHOM U CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISIETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOM s
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKKe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISi TIOBCETHEBHOU
KU3HU. Pa3BuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYyXkatolel peanbHocTi. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3zoBaHus y4eOHBbII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaun oOyuyeHus anreOpe BXOAAT Takke AalibHenIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIHMMOIo, B YAaCTHOCTH, HJis
OCBOCHHUSI Kypca UWH(OpMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHHUsI, CIIOCOOHOCTEN K MAaTEMAaTUYE€CKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroIIMXCS
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOr0, TpadUyecKkoro, BHOCUT BKJaJ B (popmupoBaHue
IPEACTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTHH [IUBWIN3ALUNA U KYJIbTYPHI.

VYrnyOnénubrit Kypc anreopbl XapaKTepu3yeTrcs U3YUYEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBS3aHHBIX C HUM METOJIOB
pemieHuss 3amady. AnreOpa SBISETCS S3BIKOM JJIsl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MaTeMaTH4eCKoro mozenupoBanus. [lpu
ATOM CaMU OOBEKTH MATEMATHUYECKUX YMO3AKIIOYEHUN M TPUHSITHIE B aireodpe
npaBWiia WX KOHCTPYHUPOBAHHUS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  yYMEHHI
00OCHOBBIBATH M JIOKA3bIBaTh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIUIO,
KpaTKO U HaIrJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUM M ydaT HX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OJIHO W3 BEAYIIUX MECT B
dbopMHUpOBAaHUN HAYYHO-TEOPETUIECKOTO MBIIIIICHUS 00YJIaIONTUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercsi y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3/esibl COAEPIKAHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXEHUA», «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» otBoautcs 408 wacoB: B 7 kiacce
— 136 yacoB (4 yaca B Hepeno), B 8 kinacce — 136 yacoB (4 yaca B Henelnw), B 9
kiacce — 136 JacoB (4 4aca B HEJIEIIO).



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YAaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAayKaxX U NMPUKIAAHBIX cepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IPakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIIEHUU MPAKTHUYECKUX 33734
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTH4E€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYeCKOW HAyKH Kak cQepbl UYeIoBeYeCKOn
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnuyeckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABbIKA peQPICKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEO0OXOAUMOCThIO B (POPMHUPOBAHUHN HOBBIX 3HAHUH, (GOPMYJIHUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0O KaK BBI30B, TPEOYIOIUNA KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANpeIMeTHbIE
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBAHMS 711 000O0IIEHNS U CPAaBHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAIN3A;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSAX W YTBEPKACHUAX, MpeEiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSMBIE W OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® peimieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHE  MPOTUBOpEUYHE,  MpPoOiieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTreMaTHuuecKoro oOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMpOIecca, a TaKKe BbBIIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(OopMyITUPOBAHHBIM CAMOCTOSTEIBHO.



KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

BOCTIPUHUMATH U (DOPMYIUPOBATEH CY)KIICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HensiMu  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOJy PCIICHHS 3aadyH,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B X0Jie OOCYXKIECHHsI 3a/aBaTh BOMPOCH! MO CYIIECTBY OOCYXITaeMON TEMHI,
npoOJieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh WJCH, HAICICHHBIE Ha IIOHMCK
pEIICHMS, COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSIMU IPYTHMX YYaCTHHKOB
auanora, OOHapyXHBaTh pa3MYMe M CXOJCTBO MO3UIIMI, B KOPPEKTHOU (opme
(GopMynupOBaTH pa3HOTIIACHS, CBOU BO3PAKCHHUS,

NPECTABIIATh PE3yNbTAaThl PEIICHUS 3a/la4yd, dKCTIEpUMEHTa, MCCIEI0BaHus,
NPOEKTa, CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
Npe3eHTallU 1 0COOEHHOCTEH ayTMTOPUH;

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl TMPHU peHICHUH Y4YeOHBIX MaTEeMaTHYECKUX 3ajad, NPUHUMATH IIEJhb
COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH OpPTaHU3AIMI0 COBMECTHOW padoTHI,
pacmpenensiaTh BUABI pa0oT, IOTOBAapHBATHCS, OOCYXKIATh MPOILECC M PE3yNbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0OCYXIeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYPMB» W HWHBIE); BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJMHUPOBATh CBOM JEUCTBHUS C APYTMMHU YJI€HAMU KOMAaHJbI, OIICHUBATh
KayecTBO pe3yibTaTa W KayeCTBO CBOEro BKJaJa B OOIIMIA pe3ylbTar IIo
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHITHS PEIICHUN (MHANBUAYAIbHOE,
IPYIIIIOBOE);

CaMOCTOSATETILHO COCTABJIATH IIJIAH, aJTOPUTM pEIIeHHs 3anadu (WId ero
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATH BAPUAHTHI
pENIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

BJAJ€Th COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHYEeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPH PEIICHUU 3aJ]1a4yH,
BHOCUTh KOPPEKTHBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHIKEHHS WM HEJOCTHKEHUS LI€TU, HaXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
pe3yJIbTaTHhI:

Yucsia v BLIYUCTICHUS

Pannonanehbie yncia.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO IPOOH).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAJIBHBIX UMCEII, MHOKECTBA 1IEJIbIX
yucelsl, MHOXKECTBAa palMOHAJIBHBIX YHMCENI TPU PEHICHUM 3aj]ad, MPOBEICHUU
pacCyKJIeHUH 1 I0Ka3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aIMCH HATYPAJIbHOTO YHCIIA.

CpaBHUBaATh U YIIOPSAJOYMBATH PALIMOHAIIBHBIEC YUCTIA.

BrimonHaTh, coyeTas yCTHblE M NHCbMEHHBbIE MNPUEMBI, apudMeTHuecKue
NEUCTBHS C PAllMOHAIBHBIMHU YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YMCEN U IpaBUja
JNEVUCTBUH, PUEMBI pALTMOHATBHBIX BEIYMCICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MOKA3aTEISIMH.

HaxonuTh 3Ha4eHUS YMCIOBBIX BBIPAXKEHUMN, COJEpKAIIUX PalMOHAJIBHbBIE
Yyclia M CTENEHU C HaATypalbHBIM TIOKa3aTelieM, MPUMEHSATh pPa3HOOOpa3HbIe
CIOCOOBI ¥ IPUEMBI BBIUYMCIICHUS, COCTABISATh U OLEHUBATH YHCIIOBBIC BBIPAKEHUS
IIpU peIIeHUH MPAKTUYECKUX 3a/1a4 U 3aJ1a4y U3 IPYTUX YY4EOHBIX MPEIMETOB.

OkpyryisiTh 4Mciia C 33JaHHOM TOYHOCTBIO, A TaKXe IO CMBICIY
MMPAKTUYECKOM CHUTYyalluW, BBINOJHATh IPUKHAJIKY MW OLEHKY pe3yJbTara
BBIUWCIICHUM, OLIEHKY 3HAUEHHWM 4YHCIIOBBIX BBIPAXKCHUN, B TOM 4YHCIIE IIpU
PEILICHUH MTPAKTUUECKUX 3a7a4.

Pemate TekcTOBBIE 3amauu  apuPMETHUYECKUM CIOCOOOM, HCIOJIB30BAThH
TAaOJIUIIBI, CXEMBI, YEPTEXKH, NAPYTUE CPEICTBAa TPEJACTABICHUS aHHBIX TIPH
peLICHUN 3a7a4.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHI) BEJIWYWH, IPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEUICHUS 3a7ad C YYETOM OTPAHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

JlemuMoCThb.



JIloka3pIBaTh U NPUMEHSTH MPU PEIIEHUHN 3a/1a4 NIPU3HAKH AEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETUMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PackiianpiBaTh HA MHOXHWTENIN HATYPAJIbHBIC YHCIIA.

CBoOOMHO oOMEpUpPOBaTH MOHITUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlee 00Ilee KpaTHOe
YuCell U UCIIOJIb30BaTh UX MPU PEUICHUU 3a]a4, IPUMEHATh AIrOpUT™M EBKIIMAA.

OnepupoBaTh TMOHATUEM OCTaTKa IO MOIYJII, TPUMEHIThH CBOWCTBA
CpPaBHEHUH 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHH s

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnons3oBaTh anreOpanvecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSIThH
e€ B Mpolecce OCBOSHUS Y4eOHOTO MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOXEHUW TNPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKJAECTBA,  BBINIOJIHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.

MHOrO4JICHHI.

BoimonHaTh  mpeoOpa3oBaHUS  IENOr0  BBIPAXEHUS B MHOTOYIEH
PUBEICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPHITUEM CKOOOK.

BbInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMU
U C MHOTOWIEHAMHU, PUMEHSITH (DOPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa M pPa3HOCTh
KyOOB), B TOM YHKCJIE JJI YIPOIICHUS BHIYUCICHHM.

OcyliecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIINETr0 MHOXXHUTENS, TPYIIIUPOBKU CIAraeMbIX, IPUMEHSS
(bopMyIIbI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 3a7a4
13 MaTEMAaTHUKHU, CMEKHBIX IPEAMETOB, U3 PEaIbHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
repexoaa OT UCXOJHOrO0 YPaBHEHHS K PaBHOCUIBHOMY eMy. [IpoBepsTsh, sBisieTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[lonOupaTs mnpuMepsl Tap YWCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHHS C
IBYMsSI TICPEMEHHBIMHU, TOJB3YSACh TpPapUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMECHHBIMHU, B TOM
quciie rpaguuecku.

CocTaBnsaTh W pemiaTh JTWHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayMl TMOTYYCHHBIN pe3yibTar.

DyHKUUH

KoopauHate! u rpaduky.

N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPJAMHATHOW MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPINHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, pAacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYyHKIMA JJI aHaln3a TpaduKoB peaabHBIX
3aBUCUMOCTEeH (HYynMM (DYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
IIPOMEXKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, HAUOOJIbIIee W HAWMCHBIIICE
3Ha4YCHUS (DYHKITUN).

Hcnonb3oBaThk rpaduku Al KCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pEIICHNH 337249 U3 IPYTUX YUYECOHBIX MPEIMETOB U PEATbHON KU3HU.

K xoniry 00yueHus B 8 kiacce oOydaromuiicst TOTYyYUT CISAYIONUE TPEIMETHBIC
pe3yJIbTaThI:
Yucsa 1 BIYUCICHUSA
HppauronanbsHbie ynca.
[loHnmaTte W HWCHOJIB30BAaTh MPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apu(METUUECKHIA
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCJI0, HAXOJIUTh, OLICHUBATh KBaJpaTHbIE
KOpHU,  HCHOJIB3ySl  OpU  HEOOXOJMMOCTH  KAJIBKYJISTOpP,  BBIIOJHSITH



npeoOpa3oBaHusl BBIPAXKEHUM, COAEpP)KALUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HaydajapHBIE IMPEICTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIYMCIEHUH, n300paxaTb E€HCTBUTEIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJbIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amMchbIBaTh U OKPYIJIATH YHUCIOBBIE 3HAYEHUS
pEabHbIX BEJIMYMH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CBoOOnHO omepupoBaTh MOHATHEM OCTaTKa MO MOJYJI0, TNPUMEHATDH
CBOMCTBAa CpPABHEHHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIPaKeHUSs

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HAYEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOWCTBO PallMOHAIIBHON JIPOOH.

BrinmonHaTs npuBeseHne anredpandeckux apoleil K o0iieMy 3HaMeHaTeNo,
CIIOKEHHUE, YMHOKEHHE, JIeTIeHUE ajareOpandyeckux apooei.

BrInosiHATh TOXKAECTBEHHBIE TPE0OpPa30BaHUS PAllMOHAIBHBIX BBIPAXKEHUH.

[TpumensTs npeoOpa3oBaHusl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTEeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEJIbIM  I[OKAa3aTelIeM, BBIIOJHATH
npeoOpa3zoBaHus BEIPAKECHUN, COACPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeIeM.

HppaunronanbsHble BbIPAXKEHUS.

Haxonutes nonmyctuMble 3HaU€HUSI IEPEMEHHBIX B BBIPAKECHUAX, COACPKALLINX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BeimonHaTh mpeoOpa3oBaHUs HUPPAMOHATBHBIX BBIPAKEHUN, HCIIOIB3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBazpaTHble ypaBHEHUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHUS.

Pemate nMHElHBIE ypaBHEHHs C MapamMeTpaMH, HECIOXKHBIE CHUCTEMBbI
JIMHEMHBIX YPABHEHUH C MMapamMeTpaMH.

[IpoBOaUTE MCCIIENOBaHNsI YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
MpUMEHEHHuEM Tpaduyueckux TpelcTaBieHud (yCTaHAaBIWBATh, WMEET JIU
YpPaBHEHUE WJIA CHCTEMA YPAaBHEHUW PELICHUS, €CIU HMMEET, TO CKOJbKO, H
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJENU C TIOMOIIBK0 COCTaBJICHHUS YPAaBHEHHUS WM CHUCTEMBI YpPaBHEHHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh, CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpaMyYecKy0 WUIIOCTPAlIMI0O MHOXKECTBA pEIIeHU HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUHA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMpEACNsITh 3HaueHWe (YHKIUU TO 3HAYEHUIO
apryMeHTa, ornpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

Crpouth rpaduku GYHKIUNA , OMUCHIBATH CBOMCTBA YMCIIOBOW (DYHKIIMHU IO
e€ rpaduky.

K xoniy obyuenus B 9 kjiacce 00y4Jaromuiics MoayyuT CIeayrONIue MpeMeTHbIe
pe3yJIbTaTHI:

Yucsa v BLIYUCTICHUS

CB0OOHO oOlepupoBaTh TOHATHUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTejieM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
paIlMOHANIHBIM TMOKa3aTelieM, HCIONb3yd NpHU HEOOXOJUMOCTH KaJbKYJISATOP,
IIPUMEHSATH CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PAllMOHAJIBHBIM II0OKA3aTEeJIEM.

Hcnonp30BaTh NMOHATHE MHOXKECTBA JACHCTBUTEIBHBIX YHUCEN IPU PELICHUU
3a71a4, TPOBEACHUH PACCYKICHUN U JOKa3aTEIIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCJIA, BBIIIOJIHATH MPUKHUIKY PE3yJIbTaTa BbBIYMCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKue BbIPaKeHU A

CBOOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOpPHU KBaJpaTHOIO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, IPOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)HBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BAaTh
METOJ] MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPABEHCTB HAa YUCIOBOM MPSIMOM,
3alMChIBaTh PEIICHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHHBIX YPAaBHEHHH C ABYMs I€PEMEHHBIMU H
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

PemaTe HeclI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPAMETPOM.



[IpyuMeHsATh METO/Ibl PAaBHOCHJIBHBIX NMPE0Opa30BaHMI, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToa Npyu peuieHuu ypaBHeHUI 3-11 U 4-11 cTeneHen.

Pemlate  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHUMs, HEpaBEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTpaHUYEHUSMU, HAIIPUMED, B LIEIIbIX YNCIIAX.

IIpoBoauTh HcCClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIE C
npUMeHeHHeM rpaduyecKux MpeAcTaBieHUd (yCcTaHAaBIMBAaTh, HWMEET JIH
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pEIICHMS, €CIH HMEET, TO CKOJBKO, WU
npouee).

Pemate TeKCTOBBIE 3aJaud aiareOpamvyeckuM CcrnocodoM C  MOMOIIBIO
COCTaBJIEHUSI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M MX CHCTEMBI JJISI COCTAaBJIECHUS
MAaT€MAaTHYECKON MOJENN pEAJbHOW CUTyallud WM T[PUKIAJHOW 3aJayu,
MHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0OOOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIHMS, Trpaduk
GyHKIIMK, TpsMas MPONOPUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
IPOMOPLHUOHATIBLHOCTB, Mapadoia, Tunepoosia, KyCouHo-3aanHas (yHKIHs.

UccnenoBarh PyHKIMIO 10 €€ rpauKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeJeeHNsl, MHOXKECTBO 3HAYeHHM, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJBIIICe M HAMMEHbBIIIEE 3HAUCHUSI, ACUMIITOTHI.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenensate moyoxeHue rpaduka KBaJpaTUIHOW (DYHKIMH B 3aBHCHUMOCTHU
oT € Ko PUITMEHTOB.

Ctpoutrp rpaduk  KBaApaTUYHOM  (PYHKIMH, OIHUCHIBATH  CBOMCTBA
KBaIpaTU4IHOU (PYHKIMH 10 €€ rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a7a4.

Ha mpumepe kBanparuuHoit GyHKIMU cTpouth rpaduk pynknuu y =af(kx +
b) + ¢ ¢ momomkio peodpazoBanuii rpaduka pynkun y=f(X).

WnmroctpupoBaTh C TMOMOIIBI0 TpauKa peanbHYI 3aBUCUMOCTb WIIU
IIPOLIECC IO UX XaPaKTEPUCTUKAM.

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

CB060OHO OnepUpOBATH MOHATHAMU: TOCIEA0BATEIbHOCTD, apu(pMETHIECKAs
Y TEOMETPUYECKAs IPOIPECCUH.



3amaBaTh MOCIEJOBATEIBHOCTH PA3HBIMH  CHOCOOAMHU:  OMUCATEIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINOJNHATS  BBIYMCIEHHUS C  HUCHOOJb30BaHHEM (OpMya N-ro 4jeHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quClie 33a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpA, IUPPOBBIX
TEXHOJIOTHH).

Pacro3HaBaTh W MNPUBOAUTH TNPUMEPHl KOHEYHBIX U  OECKOHEUYHBIX
IIOCJIEA0BATEIIbHOCTEH,  OTPAHUYEHHBIX  IIOCJIEA0BATEILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaroIIMX) MOCIEI0BATEIHHOCTEH.

NmeTts npencraBieHue 0 CXOAUMOCTH MOCJIEA0BATEIIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MTPOrPECCU.

[IprMeHAT METO MATEMATUYECKOW MHAYKIUMU DU PELICHUU 3a/ay.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbBIE)
HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMBbl Kontpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
UKW CJIA U BBIUNCJIEHUA. P
1 c o AHHOTATBHRIE 11 1 https://m.eds00.ru/GW1BVOKYI
yucia (MOBTOPEHHE)
2 OVYHKINU. Koopaunatel u rpaduku. QyHKIMH 17 1 https://m.edsoo.ru/RORPBDSHL
3 AJITEBPAMAECKUE BBIPAXKEHHA. 7 https://m.edso0o.ru/SCCUWEBYX
BripakeHus ¢ mepeMeHHBIMA
PABHEHIS 1 CUCTEMbI YVPABHEHUIA.
4 Y . cHc ¥ 10 1 https://m.edso0o.ru/XBMINSRMZ
JIuneliHbIE ypaBHEHHS
UNCJIA 1 BBIUNCJIEHUA. C
5 Teterb ¢ 6 https://m.edsoo.ru/LG2393QRH
HaTypaJbHBIM MTOKa3aTeJIeM
6 AJITEBPAITHECKIE BbIPAXKEHIAL. 23 1 https://m.edsoo.ru/AHGS5DIQ9
MHoro4neHbl
AJITEBPAMYECKUE BBIPAXXKEHU . @
7 . OPMyIH 14 1 https://m.edsoo.ru/4SH5ZK6A9
COKpaIIEHHOTO0 YMHOXEHUS
UUCJIA Y1 BBIYUCJIEHMS. JlenumocTh 10 https://m.edsoo.ru/GAZ8NSKEL
OVYHKIUWU. Jluneiinas pyHKuus 16 1 https://m.edsoo.ru/I9F6T5H4Y
PABHEHNS 1 CUCTEMbI YPABHEHUI.
10 Y . Cuc }] 14 1 https://m.eds00.ru/ZXVIE7KT7
CucremMbl TUHEHHBIX YpaBHEHUN
IT
11 OBTOP CHKE, 0600IEHHE, CHCTEMATHIAUHA 8 1 https://m.edso0.ru/21L K231X2
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 8 0



https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y
https://m.edsoo.ru/ZXV9E7KT7
https://m.edsoo.ru/21LK23IX2

8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI

YPABHEHUS 1 HEPABEHCTBA.

1 20 1 https://m.edsoo.ru/4WSIHI7PS
HepasencrBa

2 HACTA 1 ]?I)IIH/ICJIEHI/IH. 17 1 https://m.edsoo.ru/ XTEADRRRE
KBagpartHslii KOpeHb

3 YPABHEHWA 1 HEPABEHCTBA. 17 1 https://m.edso00.ru/6 TMCFIFK3
KBagparHsle ypaBHEHUS

4 AJITEBPAMIECKHE BbIPAKEHNL, 17 1 https://m.edsoo.ru/DDASWADPH
JpoOHO-panroHa IbHbIE BRIPAKEHUS

5 YPABHEHI M HEPABEHCTBA. 19 1 https://m.edsoo.ru/IDAZR6HSB
JpoOHO-panoHaIbHbIC YpaBHEHUS

6 OYHKIMN 15 1 https://m.edsoo.ru/Y2BH27NDX
AJITEBPAMYECKUE BBIPAXKEHU .

7 14 https://m.edso00.ru/CVLO7U2AG
Crenenu
UUCJIA 1 BBIYUCJIEHNA.

8 7 1 https://m.edsoo.ru/FO6HXRC37
JemnumocTb
[ToBTOpEHUE, 0000IICHNE,

9 N 10 1 https://m.edsoo.ru/DESA8SVMV
cHUcTeMaTH3allns 3HaHUI

BIIEE KOJIMYECTBO HACOB I1
OBIII (0) CTBO HACOB 110 136 3 0

I[TPOTPAMME



https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3
https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV

9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrtpoiabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 OYHKINN 25 1 https://m.edsoo.ru/SGC5REOXE
YPABHEHUA 1 HEPABEHCTBA.
2 15 1 https://m.edsoo.ru/DSDQCS0AG
KBagparHbie HepaBeHCTBA
PABHEHUMA 1 HEPABEHCTBA.
3 M ¢ 25 1 https://m.edso0.ru/UOSGOUHYN
VYpaBHEHMUSI, HEPABEHCTBA U UX CUCTEMBI
UNCJIOBBIE
4 IMOCJIEJOBATEJIBHOCTU U 25 1 https://m.edsoo.ru/ZXNANNEBU
[MTPOT'PECCUU
AJITEBPAMYECKHE BBIPAXKEHM L.
5 12 1 https://m.edsoo.ru/U2DVRUMMS8
Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM
6 Hosroperie, O606H1€HI:IG, 34 1 https://m.edso0.ru/798H0G66D
CUCTEMAaTH3alMs 3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O
- 136 6 0

I[TPOTPAMME



https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU
https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kox
NpoB
epsie IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MOro NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3y.a
pTaTa
1 Yucna v BIYMCICHUS
11 BbImonHATE, codeTass yCTHbIE W NMHCHMEHHBIC NPHEMBI, apu(METHUECKHE ICHCTBUS C
' panroHaTFHBIMHU YHCIIAMH
HaxomuTh 3HaYeHUS YMCIIOBBIX BBIPAXECHHW, MPUMEHATH Pa3HOOOpa3HbIE CHOCOOBI U
1.2 NpUEMBI BBIYHMCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHHI, COJEPKAIMUX OOBIKHOBEHHBIC U
NeCSITUYHBIE TPOOH
[lepexonuTh OT 01HOM (POPMBI 3aNTUCH YUCEN K Opyroil (MpeoOpa3oBhIBaTh AECATUUHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO IpO0Bb)
14 CpaBHMBATh U yIOPAAOYNBATH PALIMOHAIBHBIE YHCIA
15 OKpyrasaTh yncaa
16 BBINOMHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BbIUUCICHHUH, OLEHKY 3HAU€HHH YHCIOBBIX
' BbIpaXKEHUH. BBINOIHATE NEHCTBUSA CO CTENEHSIMHM C HaTypaJlbHBIMU MOKA3aTEIIMHU
1.7 [IpuMeHATh NPU3HAKHU JEITMMOCTH, Pa3I0KEHNE Ha MHOXKUTENIN HATypaJIbHBIX YHCET
Pemare npakTHKO-OPHEHTUPOBAHHbBIE 3a/1a4M, CBA3aHHbIE C OTHOIIEHHWEM BEIMYMH,
18 IPONOPLMOHAIBHOCTBIO ~ BEJIMYMH, IPOLEHTAMH, MHTEPIPETUPOBATh  PE3yJIbTAThI
' peleHus 3a1a4 ¢ yuéTOM OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBaeMbIX
00BEKTOB
2 AnreOpanvecKkue BbIpaKEHUS
91 Hcnonb3oBaTte anreOpandyeckyr0o TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHATh €€ B
' Ipolecce 0CBOEHUs ydeOHOro MaTepuasa
2.2 Haxonuth 3HaueHust OyKBEHHBIX BBIPAKEHUH MIPU 3aJaHHBIX 3HAUEHHX IEPEMEHHBIX
53 BeimonsaTe npeobpa3oBaHus HEJIOro BHIPaXKEHNsI B MHOTOWIEH NPUBEACHUEM MOA00HbBIX
' CJIaraeMbIX, paCKpbITHEM CKOOOK
54 BbIMONHATE yMHOKEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOTOWIEHa Ha MHOTOYJICH,
' IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOUICHOB HA MHOXKUTENHU C IOMOIIbIO BBIHECEHHUS 32
2.5 CKOOKM OOIIero MHOXWTENsl, TPYNIUPOBKH ClaraéMblX, MpUMEHEHus (opmyi
COKPAIEHHOTO YMHOKEHUS
26 [IpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB /ISl pEIIEHUs pPa3MUYHBIX 3a1ad U3
' MaTeMAaTUKHU, CMEXHBIX IPEJAMETOB, U3 PEATbHOM MPAKTUKU
2.7 Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMU MOKa3aTesIMH [T TpeoOpa3oBaHus




BBIPAXKCHUIN
3 YpaBHEHHS 1 HEPABEHCTBA
Pemate nuHElHbIE YpaBHEHUSI C OJHOW NEPEMEHHOM, NMPUMEHSS IIPaBUIIa MEPExXoaa OT
3.1 HCXOJIHOTO YpaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepsiTh, sSIBIs€TCS JIM YUCIO KOPHEM
ypaBHEHUS
3.2 [TpumensTh rpaduueckre METO bl PH PENICHUH JTMHEHHBIX YPABHECHUH H UX CHCTEM
33 [TopOupare mpuMepsl Map YUCEN, SBIISIONUXCS PEHICHHEM JMHEHHOTO YpaBHEHUS C
' JBYMsI TEPEMEHHBIMU
3.4 CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JUHEHHOTO YpaBHEHHUS C JIBYMS
' MIEPEMEHHBIMU; TIOJIB3YSICh TPAPUKOM, IPUBOIUTE TIPUMEPHI PEIICHUS YPABHCHHUS
35 Pemrate cucreMbl IBYX JHHEHHBIX YpaBHEHHH C JABYMsI MEPEMEHHBIMHU, B TOM YHCIIC
' rpadguyecKkn
CocTaBiTh W pellaTh JUHEHHOE ypaBHEHHE WJIM CHCTEMY JIMHEWHBIX YpaBHEHHMH IO
3.6 YCIIOBUIO 3aJlayd, MHTEPIPETUPOBATh B COOTBETCTBMU C KOHTEKCTOM 3a/1auu
MIOJTY4EHHBIN pe3ybTaT
4 Koopaunats! 1 rpaduku. OyHKIIIN
N3obpaxaTe HAa KOOPAWHATHOM TMPSAMOW TOYKH, COOTBETCTBYIOIIHE 3aJIaHHBIM
4.1 KOOpAWHATAM, JIy9d, OTPE3KH, WHTEPBAJbl, 3alUCBHIBATh YHCJIOBBIC MPOMEXKYTKH Ha
anredpanvdeckoM s3bIKe
4.2 OTtMeuaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH TI0 3aJaHHBIM KOOpAMHATAM
4.3 Crpourts rpaduxu muHeiHbIX QyHKIUNA. CTpOUTh rpaduK GYyHKIUH Y = [X|
OnuceiBaTh ¢ NOMOIIbIO (YHKIMA H3BECTHbIE 3aBHCHUMOCTH MEXIY BEIHMUYMHAMU:
4.4 CKOpPOCTb, BpEMS, PAacCTOSIHUE, LIE€HY, KOJHMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOThI
4.5 Haxonuth 3HaueHue GyHKIIMHU 10 3HAYEHUIO €€ apryMeHTa
46 [Tonumarsp rpaduueckuii crnoco0 MpeACTaBICHUS U aHaNM3a MHGOpPMAINK, U3BJIEKATh U
' HMHTEPIPETUPOBATH MHPOPMAIIUIO 13 TPpadUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kox
npose
psiem IIpoBepsiemble nMpeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
oro NMPOrpamMMbl OCHOBHOI'O 00111ero 00pa30BaHus
pe3ya
bTaTa
1 Uucna v BBIYUCIEHUS
Hcnonp30BaTh HavyallbHBIE MPEACTABICHUS O MHOXECTBE JIEWCTBUTENBHBIX YMCEN s
11 CpPaBHEHHUSI, OKPYIJICHUS M BBIYUCICHUN, N300paxaTh NEHCTBUTENbHBIC YUCIIa TOUKAMHU
Ha KOOPAMHATHOU IIPSAMOM
19 [IpumeHsTh TIOHATHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTh KBaJpaTHBIC
' KOPHH, HUCIHOJNB3YyS THpPU HEOOXOJUMOCTH KalbKyISTOp, BBHIMOJHITH MPEOOpa3OBaHUS




BBIPAXKEHUH, COJIEPKAILUX KBAAPAaTHBIE KOPHHU, UCIIOJIb3Yys CBONMCTBA KOPHEU
13 Hcnonb30Bath 3amucu OOJBIIMX W MallbIX YHCEN C MOMOINBIO JECATHYHBIX IPOoOei u
' creneneii uncia 10
2 AnreOpandecKkue BEIpaXKEeHUS
91 [IpuMeHSTh MOHSATHE CTENEHW C IENBIM IOKa3aTeleM, BBHITIOIHATh MPEoOpa3oBaHM
' BBIPAXKEHUH, COJIEPXKAILIUX CTETICHU C IIEJIBIM TTOKa3aTesieM
99 BrInonHsATe TOXIAECTBEHHBIE MPEOOpa30BaHMs PAIlMOHAIBHBIX BBIPAKCHUM HAa OCHOBE
' MIPaBWII JICHCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKuMHU JPOOsiMHU
2.3 PacknanpiBath KBagpaTHBINA TPEXUICH HA MHOKUTEIN
94 [IpumenHsaTh TpeoOpa3oBaHUs BBIPAKCHUW JUISI PEIICHUS pa3jIMYHBIX 3a7ad W3
' MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MTPAKTUKU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemrate nuHeliHble, KBaJIpaTHBIE YPaBHEHUS U PAllMOHAIbHBIC YPABHEHHUS, CBOISIIUECS K
' HUM, CHCTEMBI JIBYX YPaBHEHUH C JIBYMS TIEPEMEHHBIMHU
[IpoBOoaUTE MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
3.2 MMPUMEHEHHEM TpauUecKuX MpeICTaBlIeHn (YCTaHABINBAaTh, UMEET JI YpaBHEHUE WITH
CHCTEMa ypaBHEHUH PEIICHHUSI, €CITU UMEET, TO CKOJIBKO, U TIPOYee)
[lepexonuTh OT cJIOBECHON (QOPMYIHPOBKM 3aJaud K €€ airedpanyeckol MoJenu ¢
3.3 TOMOTIIBI0 COCTaBIICHUS YpPaBHEHUS WM CHUCTEMBl YpaBHEHHWH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJIa4M TIOJy4EeHHBIN Pe3yabTatT
[IpuMmeHsTh CBONCTBA UHMCJIOBBIX HEPABEHCTB JJIsi CpPaBHEHHUS, OLEHKH, peularh
3.4 JIMHEWHBIC HEPAaBCHCTBA C OJHOW TMEPEMEHHOW M WX CHCTEMBI, JaBaTh IpadUdecKyrO
WJUTIOCTPAIMIO0 MHOXKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUA
[lonumatb © UCHOJB30BaTh (YHKIHOHAJIbHBIE TMOHATHS M S3bIK  (TEPMMHBI,
4.1 CUMBOJIMYECKHE O0O03HAUEHUs), ONPENENATh 3HAYeHHEe (YHKIUU IO 3HAUCHUIO
apryMeHTa, onpeAensiTh CBoMcTBa PyHKIUU 1O e€ rpaduky
Crpouts rpaduku 3neMeHTapHbIX PYHKIUN BUIA:
4.2 y =k/x
, Y =X?,y = X3, y = [x|, onuChIBaTh CBOMCTBA YHCIOBOH (YHKITUH 110 €€ rpaduKy
9 KIIACC
Kox
npose
psiem IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/ibHOM
oro NPOrpaMMbl OCHOBHOI0 001ero 00pa3oBaHus
pe3yJ
bTaTa
1 Uwucna ¥ BEIYUCICHUS
11 CpaBHUBATH U YIOPSAIOUMBATH PAIMOHAIILHBIE U UPPAIIMOHATILHBIC YHCIIA




BremonaaTs apI/I(bMCTI/I‘ICCKI/Ie IIeI\/JICTBI/ISI C pallMOHAJIbHBIMHA YUCJIaMU, COUCTAasl YCTHBIC U

12 MUCHMEHHBIE TPUEMBI, BHITIOIHATH BEIUMCIICHUS ¢ UPPALMOHATIBHBIMHI YU CIaMH
13 HaxonuTh 3HaueHUs CTENEHE! C EeTIBIMU ITOKA3aTeNsIMU U KOPHEH, BBIYUCIISTD 3HAYCHUS
' YHCIIOBBIX BBIPAXKCHHUI
14 OKpyriasTh IEHCTBUTEIBHBIC Uqucna, BBITIOJIHATh TPUKUAKY pe3yibTaTa BBIYHUCICHUH,
OIICHKY YHCJIOBBIX BBIPAKEHUH
2 VYpaBHEHMS U HEPaBEHCTBA
21 Pemate nuHeliHbIE W KBagpaTHBIC YpPaBHEHHS, YpPAaBHEHHs, CBOJSIIMECS K HHUM,
npocTeiiire JpoOHO-paliOHATbHBIE YPaBHEHHS
99 Pemate cucrembl IBYX JIMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEMBI JBYX
' YpaBHEHHIA, B KOTOPBIX OJJTHO YpaBHEHUE HE SBISIETCS IMHEHHBIM
53 Pemrate TekcTOBBIE 3amauM aNreOpamvecKuM CIIOCOOOM C TIOMOIIBIO COCTABIICHHS
' YpaBHEHHSI UJTM CUCTEMBI JIBYX YPaBHEHHH C ABYMS TIEPEMEHHBIMA
[IpoBOoaUTE MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUIN U CUCTEM YPAaBHEHUMW, B TOM YHCIIE C
24 MpUMEHEHHEeM TpaHuyecKuX TIpeNCTaBIeHU (HampuMep, yCTaHAaBIMBaTh, WMEET JIH
YpaBHEHHE WJIH CUCTEMa YpaBHEHUI pEIIeHHs, €CIIH UMEET, TO CKOJIBKO)
95 Pemate nmHeiHBIE HelzaBech?:a, KBaJ[paTHbIE HEPAaBEHCTBA, HM300pa)kaTb pEIICHUE
HEPaBEHCTB HA YHCJIOBOU MPSIMOIA, 3aITUCHIBAThH PEIIEHUE C TIOMOIIHIO0 CHMBOJIOB
Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIFOYAIOIINE
2.6 KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOM
MPSIMO¥, 3aIUCHIBATH PEIICHUE C TIOMOIIBIO0 CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA TPU PEIICHUH Pa3IMYHbBIX 33724
3 OyHKIUA
Pacrnio3HaBate yHKIIMM M3Y4EeHHBIX BHJIOB. [I0Ka3bIBaTh CXeMAaTHYECKU PACIIONIOKEHHE
31 Ha KOOPIMHATHOM IIOCKOCTH rpadukoB ¢yHkiuii Buma: Y=KX, y=kx+b, y=k/X,
' y=ax?+bx+c, B 3aBHCHMOCTH OT 3HaueHHH KO3(D(DHUIIMEHTOB, OMKCHIBATH CBOMCTBA
byHKIMI
39 [Toka3pIBaTh CXEMaTHUYECKH PACIIOJIOKEHUE HAa KOOPIWHATHOHW IUIOCKOCTH TpaduKOB
' dbynakuumii Buaa y = VX, Y = |X| 1 onuceIBaTh CBOMCTBA (DYHKIIUA
33 Ctpouth M H300pakaTh CXEMATHUECKU TpadUKH KBAJAPATUYHBIX (YHKIUH, OMHCHIBATH
' CBOWCTBA KBaJApaTHYHBIX (DYHKIUN TI0 UX TpauKam
3.4 Pacnio3HaBate  KBaJIpaTH4HYH (QYHKIUIO 10 (GopMysie, TMPUBOIUTH IMPUMEPHI
' KBaJ[PaTUYHBIX QYHKIUI U3 pealbHOU JKU3HU, PU3HKH, TCOMETPHH
4 ApudmeTrueckas 1 reOMeTpUYecKas porpeccuu
41 Pacrnio3HaBathe apu(METHUECKYIO0 U T€OMETPUYECKYIO IIPOTPECCUU MIPU Pa3HBIX criocobax
' 3aaHus
4. BBINONHATE BBIYUCIEHUS C MCMOJIb30BaHUEM (opMysd N-TO 4YjeHa apu(METHUECKOH U
' reOMEeTPUIECKO Mporpeccuii, CyMMbl IEPBBIX N YJICHOB
4.3 N3006paxaTh 4ieHbl MOCIe10BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH
44 Pemate 3a1auu, CBA3aHHBIE C YUCIOBBIMHU MOCIE0OBATEIBHOCTSMH, B TOM YHCIIE 3a/1a41

nu3 peaHLHOﬁ JKHU3HH (C HCIIOJIb30BAHHUEM KAJIBKYJIATOPA, I_II/I(prBBIX TCXHOHOFHﬁ)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKaAHUSA
1 Yucna v BIYMCICHUS
JpoOu OOBIKHOBEHHBIE M AECATHYHBIC, MEPEXOa OT OJHOW (hopMmbl 3ammcu apobdeit K
1.1 npyroii. IloHsATHE palMOHANIBHOTO 4YHCJA, 3alKCh, CpPAaBHEHHE, YIOPSIOYUBAHHE
panMoHaTBHBIX YHCET
19 Apudmernueckue AEUCTBUS ¢ pallMOHAIBHBIMU YMcliaMu. PenieHue 3a1a4y U3 peajbHON
' NPAKTHKH HA YaCTH, HA POOH
13 CreneHp ¢ HaTypaJIbHBIM TOKa3aTeJeM: ONpeeeHne, Mpeodpa3oBaHue BhIpAKEHUI Ha
' OCHOBE OTIPE/ICIICHNUS, 3aIICh OOIBIITNX YHCEI
14 [IporieHTHI, 3amuch TPOIEHTOB B BHAE ApoOM W JApoOM B BHUAE NPOIEHTOB. Tpu
' OCHOBHBIE 33/1a41 Ha TPOIICHTHI, pEIICHHE 3a1a9 U3 PeaTbHOW MPAKTUKA
1.5 [TpumMeHeHwe MPU3HAKOB ICTMMOCTH, Pa3JI0KEHNE Ha MHOKHUTEIH HATYPaTbHBIX YHCEI
1.6 PeanbHbIC 3aBHCUMOCTH, B TOM YHCJIE IPSIMasi B 00paTHas IPOTIOPIHUOHATBHOCTH
2 AnreOpandeckuie BRIpaXKeHHS
21 [IepemeHnHbIE, YUCIIOBOE 3HAUYCHHUE BBIPAKECHUSI C IEPEMEHHOU. JlomycTuMble 3HAUYCHUS
' HEePEMEHHBIX
59 [IpencraBieHure 3aBUCUMOCTH MEXIY BeIHMYMHaMU B Buae (opmyinbl. Beruucnenus mno
' bopmyaam
2.3 [IpeoOpazoBaHne OYKBEHHBIX BBHIPAKECHHM, TOXXIECTBEHHO PABHBIC BHIPAKECHUS
24 CBoiicTBa CTENEHH C HATYPAJIbHBIM IIOKa3aTeIeM
95 Opnounensl 1 MHOrowieHbl. CTeneHb MHOTOWIeHa. CloKeHue, BBIYUTaHUE, YMHOKEHHE
' MHOTOYJIEHOB
26 @opMmysbl COKPAIIEHHOTO YMHOXKEHHS: KBAJpaT CyMMBbI U KBaapat pazHoctu. Dopmyna
' pa3HOCTH KBapaToB. Pa3nojkeHre MHOTOUJICHOB HA MHOKUTEIH
3 VYpaBHeHus
31 YpaBHeHH?, KOpEeHb YpaBHEHHsI, MpaBujia MpeoOpa3oBaHusl ypaBHEHUS, PaBHOCUIHLHOCTh
ypaBHEHUH
3.9 Jluneitnoe ypavBHeHHe c OHHOUIZ MEPEeMEHHOM, YHCIO KOpHEH JIMHEHHOro ypaBHEHUS,
pelieHne JMHEHHBIX ypaBHEHU I
33 CocraBneHue ypaBHEHUH M0 YCIOBUIO 3a7a4M. PeleHue TeKCTOBBIX 337a4 ¢ MOMOIIBIO
' ypaBHEHU
3.4 JIuHeltHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €ro IpaduK
Cuctema AByX JMHEHHBIX ypaBHEHHMH C JByMs IepeMeHHbIMH. PemieHue cucrem
3.5 ypaBHEHUH cocoOOM MojcTaHOBKH. [IprMepsl penieHns TeKCTOBBIX 3a]1ad C MOMOIIBIO
CHUCTEM ypaBHEHUM
4 Koopaunats! u rpadpuku. OyHKuuu




4.1 Koopaunara Touku Ha npsmMon

4.2 Hucnossle MpoMeKyTKU. PaccTosiHrEe MEK Iy JBYMs TOYKAMH KOOPAMHATHOU MIPSAMOM

43 [IpsimoyronbHast cucrema koopauHaT, ocu OX m Oy. Abcuucca U opauHaTa TOUYKH Ha
' KOOPIMHATHOM IIOCKOCTH

44 [Ipumepsr rpadukoB, 3amaHHBIX Qopmynamu. YrteHue rpaduUKoOB  peabHBIX
' 3aBHCHMOCTEH

4.5 [onsitne ynxnun. I'padux Gpynxmum. CoiicTBa HyHKINI

4.6 JIuneiinas Qynkums, e€ rpaduk. ['padux pynxmmm y = [X|

4.7 I'padmueckoe pemieHne TMHEWHBIX YpaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHUN
8 KJIACc

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

11 KBanparusiii kopenb u3 uucna. [lonstue o0 uppanuoHanbHOM uyucie. JlecaTuyHbie
' MPHUOIMKEHHS UPPAITHOHATLHBIX YHCET

19 CpoiicTBa apuMeTHIECKUX KBAAPATHBIX KOPHEH U WX MMPUMEHEHHE K TIPE0Opa30BaHUIO
' YHUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. JleMICTBUTENbHBIE YNCTIA

1.3 CreneHsb c 1enbIM Mokasaresnem U €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCia
2 AnreOpandeckue BbIpaXKEHUs

2.1 KBanpatublii TpéxusieH, pa3oKeHue KBaJpaTHOTO TPEXUWIEHA Ha MHOKUTENIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alredpandecKkoi 1poou

2.3 CrnoxeHue, BRIUUTaHNUE, YMHOKCHHE, JICJICHHE allreOpandecKux Apooei

2.4 PanmionanbHbBIe BRIpKEHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEeHHS 1 HEPaBEHCTBA

3.1 KBanparHoe ypaBHeHHE, opMylia KOPHEH KBaapaTHOTO ypaBHeHUsA. Teopema Buera

3.2 Pemenue ypaBHeHU, CBOASIIUXCSA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiime npoOHO-pallMOHANBHBIE YPaBHEHUS

I'padmyeckas uHTEepIpeTanys ypaBHEHUN C ABYMsS MEPEMEHHBIMU U CHUCTEM JTUHEHHBIX
3.4 ypaBHEHUN C JAByMs TMepeMeHHbIMU. [IpuMepbl pelieHus CUCTEM HETUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

3.5 Pemienne TeKCTOBBIX 3a1au aNreOpanvdeckiuM crnocodom

3.6 UncnoBbie HEPABEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU

3.10 CucTeMbl TUHEWHBIX HEPABEHCTB C OJHOM MepeMeHHOH
4 OyHKIMH




41 [Nonstue ¢pynkuuu. O61acTh ONPEICICHUS U MHOXKECTBO 3HaUeHUH (QyHKIUH. CriocoObI
' 3aanust QYHKIHI
4.2 I'padux Gpynkun. Yrenue cBoicTB GyHKINU O €€ rpaduKy
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
44 OYHKIMH, OMUCHIBAIONINE MPSIMYI0 U OOPATHYIO MPOMOPIUOHAIBHBIC 3aBUCUMOCTH, UX
rpaduKu
4.5 OyHkuuu y =x2,y = x3
4.6 Oyakmuu Y = [1X, Y = |x|
4.7 I'padmueckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BIUKCICHUS
11 PanmonasibHbBIC YHCIa, HPPAITUOHATBLHBIC YMCITA, KOHEUYHBIC H OSCKOHEYHBIE JCCSITHUHBIC
' IpooH
MHOXeCTBO JICHCTBUTEIIBHBIX YHCEN, JCUCTBHUTEIBHBIC YHCIA KaK OCCKOHECUHBIC
1.2 NECATUYHBIE JApoOHW. B3aMMHO O0JHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JEMCTBUTENbHBIX YUCET U KOOPAUHATHOM NpsAMON. CpaBHEHUE IEUCTBUTEIbHBIX YUCEN
1.3 ApubmMernueckue TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMHU
W3mepenusi, npubnuxeHus, oOleHKUH. Pa3mepbl O0OOBEKTOB OKpPYKAIOLIEro MHpA,
14 JUIUTEIBHOCTh MPOLECCOB B OKpyXkatomiem mupe. [IpubmmkénHoe 3HaueHUE BETHYUHBL,
' TOYHOCTH mpubmmkenus. Okpyrienue uyucen. llpukunka u OLIEHKa pe3yabTaToB
BBIYMCIIEHUI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 VYpaBHEHHUsI C OJTHOM MEpEeMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOJAIIUXCS K JIMHEHHBIM
2.3 KBanpatnoe ypaBHeHue. Penienue ypaBHeHH, CBOASIINXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUM TpeTbed M 4YETBEPTOM
' CTETeHEe! pa3oKEeHHEeM Ha MHOKUTEIH
2.5 Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €0 rpaduk
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHHH ¢ IBYMS IT€PEMEHHBIMU
99 Pemenune cucreM AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JHMHEHHOE, a Ipyroe — BTOPOM
CTETIeHH
2.10 I'padmyeckas nHTEpIpETALIMS CUCTEMBI YPAaBHEHHH C IBYMSI IEPEMEHHBIMU
211 Pemienne TeKCTOBBIX 3a71a4 aNreOpanvdeckuM crocodom
2.12 UYucnoBele HEPABEHCTBA U UX CBOMCTBA




2.13

Peurenne nuHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN

2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN

2.15 KBanparHbsle HEpaBeHCTBa

2.16 I'paduueckast MHTEpIIpETAIIUS HEPABCHCTB M CUCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMU
3 OyHKIUN

31 KBangpatnunas ¢ynkius, e€ rpaduk m cpoiictBa. [lapabona, KOOpaWMHATHI BEPIIUHBI
' napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl

3.2 I'paduku dpynxumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumit y=Kk/x, y = X® u ux cBoicTea

3.4 I'paduku QyHkuuii , U UX cBOMCTBa
4 UYucnoBele MOCIEA0BATENbHOCTH

41 Onpenenenne u  CHOCOOBI 3aJlaHUSl YMCIIOBBIX IIOCJENOBATENIbHOCTEH. 3ajaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIioit U Gopmysioit N-ro uieHa

42 Apudmernueckas nporpeccus. Popmynbl N-ro 4wieHa apupMETHUECKONH MPOTrpEecCcHH,
' CYMMBI IIEpBBIX N YJICHOB

43 I'eomerpuueckas mporpeccus. @opMysbl N-rO 4ieHAa TI'E€OMETPUYECKOW IPOTPECCHUH,
' CYMMBI IIEpBBHIX N YJICHOB

44 N300pakxeHue 4jIeHOB apU(PMETUUECKON U TeOMETPUUYECKOW MPOrpeccHil TOYKaMH Ha
' KOOPJIMHATHOM TIIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIIMATBHBINA POCT

4.5 Cno>xHbIE POIICHTHI




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

Kon
nposepst
eMOoro
TpedoBa
HUA

HpOBepﬂeMble Tpeﬁona}mﬂ K IIPEIMETHBIM pe3yjabTaTaM OCBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ Ha OCHOBE€
oroc

YMeHHe omnepupoBarh MOHATUSAMHU: MHOKECTBO, IOAMHOYKECTBO, OIEPALlMA HAJ
MHO>KE€CTBAMHU; YMEHHUE OIEepUpPOBaTh MOHATUSAMU: rpad, CBA3HBIA rpad, IepeBo,
LUKJ, TPUMEHATh MX NpPU PELIEHUH 3a/lady; YMEHHUE HCIOJb30BaTh rpauueckoe
MIPEACTABICHUE MHOXECTB I OIMCAHUS PEAIBHBIX IPOLECCOB U SIBICHUH, IPU
pELIeHNH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHue  omnepupoBaTh  MOHSTHSIMH:  ONpPENEJICHHE, aKCMOMa, Teopema,
JI0OKA3aTeNIbCTBO; YMEHHE pACIO3HABATh HWCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS,
MPUBOJUTH TPUMEPHl W KOHTPHPUMEPHI, CTPOUTHh BBICKA3bIBAHUS WU OTPULIAHUS
BBICKa3bIBAHUM

YMeHne omnepupoBaTh MOHATHSMHU: HATypajdbHOE YHCIO, MPOCTO€ U COCTAaBHOE
YUCJIO, ACTMMOCTh HATypaIbHBIX YHCEN, MPU3HAKUA JCIIUMOCTH, IIEJI0€ YHCIIO,
MOMYJIb 4Yucia, OObIKHOBEHHas OpoOb W JecsiTUYHas ApoOb, CTaHJAPTHBIA BU]
4lyclia, palMOHAIbHOE YHCJIO, HWPpPAalUOHAIBHOE YHUCIO, apu(MeTudecKuil
KBaJIpaTHBI KOpPEHb; yYMEHHUE BBINOIHITH ACHCTBHUS C YWCIAMH, CPaBHHMBATh U
yIOPSAOYMBAThH YUCIIA, MPEACTABIATh YKCIa Ha KOOPAUHATHOM MPSIMOU, OKPYIJISITh
Yuclia; yMEHUeE JeaTh NPUKUIKY U OLIEHKY pe3y/bTaTa BEIYUCICHHM

YMeHue  omepupoBaTh  MOHATHSIMH:  CTENEHb C  LEIBIM  IOKa3aTelieM,
apudmeTnyecKkuil KBaJpaTHBIH KOpEHb, MHOTOYJIeH, anreOpanyeckas JapoOb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOIl cTerneHu OoJbllle €IUHULIBI,
YMEHHE BBIMIONHATh pacy€Thl 1Mo ¢opmysnaaMm, NnpeoOpa3oBaHHs LEJbIX, JPOOHO-
palMOHATIbHBIX BBIPAXKEHUI U BBIPAXKEHUI C KOPHIMH, Pa3IoKeHHE MHOTOUJIEHAa Ha
MHOXXHTENIM, B TOM YHCJIE€ C HCIOJb30BaHHEM (QOpMYa Pa3HOCTH KBaJApPaToOB U
KBaJIpaTa CyMMbI U Pa3HOCTHU

YMeHue ONCpHUpOBaTh INOHATUAMU: YHUCIOBOC PABCHCTBO, YpPABHCHHUC C OHHOﬁ
nepeMeHHoﬁ, YHCJI0OBOC HCPABCHCTBO, HEPABCHCTBO C nepeMeHHoﬁ; YMCHHUEC pCIIATH
JIMHEWHBIC U KBaJApaTHBIC YPABHCHUA, ,Z[pO6HO'paLII/IOHaHBHBIC YpaBHCHUSA C OJTHOMU
nepeMeHHoﬁ, CHUCTCMBI IBYX JIMHEHNHBIX ypaBHeHPIfI, JIMHEHbIE HEPaBCHCTBA U UX
CUCTCMbI, KBaJApaTHbBIC U I[p06H0'paI_II/IOHaJ'IBHLIe HEpaBCHCTBa C OJTHOM
nepeMeHHoﬁ, B TOM 4YHCIC IpH PpCHICHUU 3aaad U3 JAPYrux MnpeaMeToB U
NPaKTUYCCKUX  3aJla4; YMCHHC HCIIOJIb30BATh KOOPAWHATHYIO IPAMYHO H
KOOPAUWHATHYIO IINIOCKOCTH JJISA I/I306pa)KeHI/I$I peH_IeHI/Iﬁ ypaBHeHHﬁ, HCEPaBCHCTB U
CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (QYHKIMS, Tpaduk (yHKUMH, HYIH (GYHKIUH,
NPOMEXYTKA  3HAKOMOCTOSIHCTBA,  TPOMEXYTKH  BO3pacTaHUs,  yObIBaHMUS,




HauOoJIbIIIee U HAMMEHbIIIee 3HAaUeHUS! PYHKIIUN; YMEHHUE OTIEpUPOBATH MOHATUSIMU:
npsiMasi MPONOPIHOHAIBHOCT, JIMHEWHas (yHKUWSA, KBajgpaTHuHas (QyHKIUS,
oOpaTHasi MPONOPLHMOHATIBHOCTB, Napadosia, runepoosa; yMeHue CTPOUTh Tpaduku
(GyHKUIMH, WCIONB30BaTh TpaduKd I ONPEICICHUs] CBOWCTB TPOLIECCOB U
3aBHCUMOCTEH, Ui pelIeHHus 3aJad U3 JPYruX y4eOHBIX NMPEJAMETOB M pealbHOM
JKU3HU; YMCHHC BbIPAXKATDH q)OpMy.HaMI/I 3aBUCHUMOCTH MCKAY BCIIMUNHAMU

YMeHne omnepupoBaTh IMOHITHUAMHU: TMOCJIEIOBATEIBHOCTh, apudMeTHyecKas W
reoMeTpuyYecKas IIPOTIPECCUH; yMEHUE UCI0JIb30BATh CBOICTBa
MOCIIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI M OOIIEro YieHa MpH pPEIIeHUH 33734, B
TOM YHCJIE 33J1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB U peabHON KU3HU

YMeHue pemiarh 3aJjaud pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHL, JOJHU U YacTH,
JBUKEHHE, paboTy, IIEeHY TOBapOB U CTOMMOCTb MOKYIOK M YCIIYT, HaJOTrH, 33Ja4u
13 00JacTy ynpaBlieHUs JIMYHBIMU U CEMEMHBIMU (PUHAHCAMU); YMEHHUE COCTaBIISATh
BBIPAXKEHUSI, YDAaBHECHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4M, HCCIIE0BATh
MOJIyYEHHOE pPEIIeHHE U OLIEHUBATh MIPABIONOI00HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUAMHE: (QUTYpa, TOUKA, OTPE30K, psiMas, Jyd, JJoMaHasl,
yTroji, MHOTOYIOJIbHUK, TpPEYroJbHUK, PaBHOOEAPEHHBII U pPaBHOCTOPOHHUI
TPEYrOJbHUKH, MPSIMOYTOJbHBIM TPEYrojabHUK, MeauaHa, OMCCeKTpuca M BBICOTa
TPEYroJbHUKA, YETBIPEXYTOJbHUK, MapaieJorpaMM, poMO, MpsSMOYTOJbHUK,
KBaJIpaT, Tpalenus; OKPYKHOCTb, Kpyr, KacaTelbHas; 3HAKOMCTBO C
MIPOCTPAHCTBEHHBIMU (QUrypaMH; yMEHHE pelaTh 3a7adyd, B TOM YHCIE U3
MTOBCETHCBHOM JKM3HHU, Ha HAXOXKJCHHE TEOMETPHUYCCKUX BEJIMYHH C IPUMEHCHHUEM
M3Y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB

10

YMeHue onepupoBaTh MOHATUSMU: PaBEHCTBO (UIYp, PaBEHCTBO TPEYroJIbHUKOB;
MapajulebHOCTh M MHEePHEHAUKYISIPHOCTh MPSAMBIX, Yrol MeXAy HNpSIMbIMU,
MEePIEeHIUKYIIAP, HAKJIOHHAs, MPOEKIHs, Mogooue Guryp, noao0HbIe TPEYTroIbHUKH,
CUMMETpUS OTHOCHUTEIBHO TOYKH U MPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHUIO U nojio0ue puryp, napauieaIbHOCTh U NEPIEeHIUKYISIPHOCTh MPSMBIX B
OKPYKaIOIlleM MUPE

11

YMeHue ornepupoBaTh MOHATHUSMHU: JJIMHA, PACCTOSIHUE, YroJ (BeJWYWHA Yria,
CHHYC W KOCHHYC yrja TPEyrojbHHKa), IUIOIIAJlb; YMEHHE OIICHUBATH pa3Mepbl
MpeIMEeTOB U OOBEKTOB B OKPYXKAIOLIEM MHUPE;, YMEHHE MPUMEHATh (HOPMYIIBI
nepuMeTpa M IUIOIIad MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTU U IUIOLIAAM Kpyra,
o0beMa MPSMOYrOJBHOTO TMapajjIeyieNuIle/la, YMEHHE MPUMEHSITh IMPU3HAKH
paBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA, TEOPEMY
[Iudaropa, TPUTOHOMETPUUYECKUE COOTHONICHUS JUISI  BBIYMCICHHUS  JUIHH,
pacCTOSHUM, IO

12

YmMmenue 1/13o6pa>1<aTb IIJIOCKHE q)Hl"ypBI n ux KOM6I/IHaI_[I/II/I, MPOCTPAHCTBCHHBIC
(I)I/Il"prI OT PYKH, C MIOMOIIBIO tlepTé)KHI:IX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB
10 TEKCTOBOMY WJIK CUMBOJIBHOMY OIIMCAHUIO

13

YmMmenue OnepupoOBaTh IOHATHAMMUN MpAMOYTOJIbHasA CUCTCMAa  KOOPAWHAT,
KOOPpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB, MPOU3BCACHHUC BCKTOpAa Ha 4YHCIIO,
CKaJIIPpHOC MPOU3BCACHUC BCKTOPOB; YMCHUC UCIIOJIB30BATh BECKTOPHI U KOOPANHATHI
UL MPEACTABIICHUA JAaHHBIX W PCHICHUA 3a/ida4, B TOM YUCIIC U3 APYIrUX y‘IC6HBIX




IIPEAMETOB U PEAJIbHOM KU3HU

14

VYMenune ONCpHUpOBaTh TOHATHUAMMU: CTOJI6I/IKOBBIG U KPYroBbIC JUArpaMMBEIL,
TAaONMUIBI, CpelHee apuMeTHUecKoe, MeauaHa, HauOoJblIiee W HAUMEHBIIEe
3HAYCHHUsS, pa3Max 4YKHCJIOBOTO HabOpa, yMEHHE H3BJIEKAaTh, MHTCPIPETUPOBATH U
mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEICTABICHHYIO B TaOJIMIaX U Ha JAUarpammax,
OTPaXKaKoIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEAJIbHBIX IPOLECCOB U SBIICHMIL;
YMCHHC pacliO3HaBaTh U3MCHYHMBLIC BEJIMYHMHBI B OKPYXXAOIEM MHPC

15

YMeHue onepupoBaTh MOHATHSMU: CIyYaWHBIA OMBIT (CIy4ailHBIM AKCIIEPUMEHT),
AJIEMEHTAPHOE COOBITHE (AIEMEHTApPHBIA HCXOJ) CIYYalHOTO ONBITA, CIIydaiiHOE
CcOObITHE, BEPOSITHOCTh COOBITHS; YMEHHUE HAXOJUTh BEPOATHOCTU CIy4aWHBIX
COOBITUH B OMBITAXC PABHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITHSMHU; YMEHHUE
pelaTh 3a/1a4l METOA0M OPraHU30BaHHOTO Niepedopa U C UCII0JIb30BAHUEM IIPaBHIIa
YMHOXEHUS; YMEHHE OIICHHBATh BEPOSITHOCTH PEAIbHBIX COOBITUH U SIBJICHUH,
MMOHMMATh POJIb MPAKTHYECKH JIOCTOBEPHBIX W MAJOBEPOSITHBIX COOBITHH B
OKPYXAIOIlleM MHUPE U B JKU3HU; 3HAKOMCTBO C MOHSTHEM HE3aBUCUMBIX COOBITHIA,
3HAKOMCTBO C 3aKOHOM OOJIBIITUX YHCET U €T0 POJIBI0 B MACCOBBIX SIBICHUSAX

16

YMeHune BbIOMpATh MOAXOMSIINN W3YyYECHHBIM METOJ JJsi PeIIeHUs 3aJlavyH,
MPUBOJIUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJEC U KU3HH,
pacro3HaBaTh IMPOSIBIICHUE 3aKOHOB MATEMAaTUKH B HMCKYCCTBE, OINMCHIBATH
OTJEJIbHBIE BBIJIAIONINECA PE3YJIbTAThl, MOJTYYECHHBIE B XOJI€ PA3BUTHS MATEMATUKH
Kak HayK, NPUBOJUTH MPUMEPbl MAaTEMATHYECKUX OTKPBITUH M HX aBTOPOB B
OTEYECTBEHHON U BCEMUPHOU UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BIYKCICHUS
11 HarypanbeHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 OOBbIKHOBEHHBIE U JIECATUYHBIE JIPOOM, IPOLEHTHI, OECKOHEUHBIE NEPUOJANYECKUE
' apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepanmy ¢ palMoOHaIbHBIMU YUCIIaMU
14 JeiicTButenbHble yncia. ApupMeTudecKre onepamnuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 HpI/I6J'II/DKéI-£HBIe BBIYUCIICHUS, TIPaBHUJIa OKPYTJIEHUS, IPUKHU/IKA U OIIEHKA pe3yJbTara
BBIUMCIICHUI
2 AnreOpandecKue BEIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenenb c uenbiM nokaszareneMm. CTeneHb ¢ palMoOHalIbHBIM MokazaTeneM. CBoiicTBa
' CTeTNeHH
2.3 MHorouseHsl
24 Anrebpandeckas 1po0b
95 ApubdmMeTnuecknii KOpEeHb HaTypalbHOW creneHu. JlelcTBusic apudmeTHaecKuMu
' KOPHSIMU HaTypaJIbHOM CTENeHU
3 VYpaBHEHHs 1 HEpaBCHCTBA
3.1 ensie u npoOHO-pamoHaabHbIe ypaBHEeHUsS. CHCTEMBI M1 COBOKYITHOCTH YPaBHEHHM
3.2 Ienbie n ApoOGHO-paLMOHaIbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTU HEPAaBEHCTB
3.3 Pemrenne TeKCcTOBBIX 3a1a4
4 YucnoBele OCIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN
4.2 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
5 OyHKIMH
Oyukuus, cnocoOsl 3aaanus GyHkuu. ['papuk ¢ynkuuu. OOnacTe ompenesneHus u
51 MHO>eCTBO 3HaueHM ¢yHkumu. Hynu ¢ynkuuun. [IpomexyTku 3HAKONOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl M MUHUMYMBl (YHKIUH.
HauOoupiee u HauMeHblee 3HaYeHUE (PYHKLIUU HA IPOMEXYTKE
6 KoopanHaTsl Ha MpsIMO U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOiCTBa
7.2 Tpeyronsauk
7.3 MHOTrOoyroJpHUKN




7.4

OKpyXHOCTb U KpYyT

7.5 N3mepenune reoMeTpuyecKuX BEITUYHH
7.6 BekTopsl Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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