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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IJISi MPOJIOJHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON >KHU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUM O TMPOUCXOXKICHUU U CYIIHOCTH
anredpandeckux aOCTpakiui, CcrnocoOe OTPaKCHHS MATEeMATHYSCKOW HAyKoW SBICHHA U
MPOLECCOB B MNPHUpPOJE U OOIIECTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl 00ecreunBaeT pa3BUTHE YMEHUS HAa0Jl01aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHHM HCIOJB3YIOT JIEAYKTHBHBIE H
WHAYKTUBHBIE PACCYXJCHUs, 0000IIeHHEe M KOHKPETH3aIlUIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUEe 3ajJad  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO MPUHINTIA 00YIeHUSI.

B crtpykTtype mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOAMYECKUe JInHUM: «Yucma u
BBIUUCIICHUSY, «ANreOpandyeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHUN.
Kaxnas u3 3Tux copepkaTelbHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e uzydenus ydyebHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIOCOOCTBYIOIIUE OBJIAICHUIO 00YJAIOIIMMHCS OCHOB YHHUBEPCAIHLHOTO MATEMAaTUYECKOTO S3bIKA.
CopepxaTebHOM U CTPYKTYPHOM OCOOCHHOCTBIO Y4EOHOTO Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YWCIa ¥ BBIYUCIICHUS» CITY>)KUT OCHOBOM TSI TaTbHEHIIIETO H3YICHUS
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHIO y OOy4arolUXcs  JIOTMYECKOTO  MBIIUICHHMS,
(GOpMHPOBAHUIO YMEHHS TOJB30BATHCS AITOPUTMAMH, a TAK)KE MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M MUPPANMOHAIHHBIMH YHCIIAMH,
(dbopMHpOBaHUEM NpPEJCTABICHUN O JAEWCTBUTENHLHOM YHCIE. 3aBEepIIEHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpanueckux JHMHUH — «AjnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MAaTEMaTUYECKOTO
anmapara, HeOOXOJUMOT0 JUIsl PEeleHHs 3aJjad MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHHs y4eOHBIM MaTepual
IpYNIUpYyeTcs BOKPYT palMOHAIbHBIX BBIpaKEHHH. Asnredpa JIeMOHCTpUpYET 3HAaYeHHE
MaTeMaTHKH KaK SI3bIKa JIJIS TIOCTPOCHUS MAaTeMaTHYEeCKUX MOJEIEH, OIMHMCAaHUs TPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJII OCBOGHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEIyKTUBHBIX paccyxaeHuil. I[IpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS, CHOCOOHOCTEHN K MaTeMaTHYECKOMY
TBOPYECTRBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JMHWM  HAIEJIEHO Ha  TOJIyYCHHE
00y4aromuMuCs 3HaHUH 0 PYHKIUAX KaK Ba)KHEHIIeH MaTeMaTu4ecKoi MOAEIH [yl OTIMCAaHUs U
UCCIIEIOBAaHHUST Pa3HOOOPa3HBIX TPOIECCOB W SIBIICHUH B Tpupoae M oOmiectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMyuHbIe



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKHA — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUIN O POJIM MaTEMATUKHU B Pa3BUTUU IIUBUIM3AINH U
KYJIBTYPBI.

CormnacHo yueOHOMY IJIaHy B 7—9 Kitaccax u3ydaeTcst yueOHBIN Kype «Asredpay, KOTOpbIit
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lelbl cojepkaHus: «Yucina ¥ BBIUKCICHUS,
«AnreOpanyeckue BhIPaKEHU», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUN.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BbIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
[loHsiTHE pallMOHAIBHOTO YHWCIA, 3alUCh, CPABHEHUE, YIOPAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApudmeTndeckue AeWCTBUS C PAlIMOHAIBHBIMY YiClIaMu. Perienne 3a1a4 u3 peaibHON MPaKTUKA
Ha YacTH, Ha JPOOH.

CremneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEJElIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpe/ieNieHus], 3aUCh OonbluX yuceln. [IponeHTsl, 3anuch NPOLEHTOB B BUJE IPOOH U
npoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOILEHTHI, PEUICHUE 3a]ad U3 pealbHOU
MIPaKTUKH.

IIpuMeHeHre NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPaJIbHbBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpAMas U 00paTHas MPONOPLHUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

[lepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOU. JlomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpefcTaBnenne 3aBUCUMOCTH MEXy BeTMYUHAMU B BUe GOopMyIibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanrne OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
mpaBuiia MpeoOpa3oBaHusi CyMM M MPOU3BEICHUH, MPaBHIa PACKPBITUA CKOOOK U MPUBEICHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. DOpMyIibl COKPAIIEHHOIO YMHOKEHHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUiia NMPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpPaBHEHUU.

JIuHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHENWHBIX ypaBHEHMI. CocTaBleHHME ypaBHEHHMH IO YCIOBUIO 3aJadd. PemnieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHUH CIIOCOOOM MOICTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpomMexyTKu. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IulockocTH. [lpumepsl rpadukoB, 3agaHHbIX ¢GopMynamu. UYreHue rpadukoB
peanbHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'papux Gynkiun. CoiictBa GpyHkimil. JInneitnas
byuknus, eé rpaduk. ['padux Gpynkiuu Y = |X|. I'padudeckoe perieHne THHEHHBIX ypaBHEHUN U
CHCTEM JIMHENHBIX YPaBHEHHU.

8 KIIACC

Yucsa v BbIYUCICHUA

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. JlecaTuuHbie
npUOIKEHUs UPpAllMOHATBHBIX uncen. CBolcTBa apuMeTHYECKUX KBAJAPATHBIX KOPHEH M UX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW W BBIYUCICHUAM. JleHCTBUTEIbHBIC
qyuca.

Crenens ¢ 1esbpIM TTOKa3zaTeseM u €€ cBoricTBa. CTaHAapTHAS 3aIUCh YHUCIIA.



Anrebpanueckue BhIpaXeHUIAJITedpandeckne BbIpaskeHHus

KBanpaTHslil TpEXuiieH, pa3ioskeHUE KBaJIPaTHOrO TPEXUIEHA HA MHOKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BbIUUTAHUE, YMHOXKEHUE, JeJeHue anredpanueckux ApoOeil. PanroHanbHble BBIpaXKEHUS M MX
peoOpazoBaHueE.

VYpaBHEeHMsI 1 HEpaBEeHCTBAY pAaBHEHHUsI U HEPABEHCTBa

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUI, CBOOAIIMXCA K JWUHEHHBIM M KBaapaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUU € IByMs [IEpeMEHHBIMU. [ [prMephl peleHns CucTeM HEJIMHEWHBIX YPABHEHUM C IByMS
HEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIiocOOOM.

UucnoBble HepaBeHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUNBbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JUHEWHBIX HEPABEHCTB C OJIHON NEPEMEHHOI.

OyHKIMNPYHKIUT

[Tonstue ¢pynkuuu. OGnacTb onpeaesieHuss 1 MHOKECTBO 3HaueHUH QyHkimu. CriocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroluX peajbHble IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn Y = X2, y = X3, y = VX, y=|X|. ['padusdeckoe pemeHue ypaBHeHHI i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yucsia ¥ BbIYUCICHUSA

PanmonanbHbIe Yuclia, UPPALMOHATIBHBIC YMCIIA, KOHEUYHBIE U OSECKOHEYHBIEC JIECATHYHBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JeCSITUUHbIE ApoOu. B3anMHO 0JHO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
4KCeNl U KOOPAUHATHOU IIPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHE NEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKpYXKAarOIIET0 MUpPa, JJINTEIHHOCT POLIECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue yuced.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUMN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpaTtHoe ypaBHeHMe. Pemienne ypaBHeHH, CBOAAIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPETbEel M YETBEPTOM CTENEHEH Pa3JIOKEHHUEM Ha
MHOXUTEIIH.

Pemenue npoOHO-paiMOHAEHBIX YpaBHEHH. PerieHne TeKCTOBBIX 3a/1a4 alreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ OBYyMsl MEpPEeMEHHBIMU U ero rpaduk. Pemenue cuctem ABYX JTHMHEHHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHBIMU. PellleHue cHucTeM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JHMHEMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PemieHue cucTteM JIMHEMHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHOoW. KBaaparHbie HepaBeHCTBa. ['padudeckas WHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

OyHKIIMUPYHKIIAT

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATH BEPIITHHBI
napaboJibl, 0Cb CHMMETPUH MapadoJIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x|, u ux cBoiicTsa.

YucnoBele nocaeaoBareibHOCTH YN C/I0BbIE 0CJIe10BATEJIbHOCTH U MIPOrPecCUm

[TonsiTue 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIioi N-To YiIeHa.

Apudmernueckast u reomerpuueckas nmporpeccuu. @opmyisl N-ro 4jaeHa apupMeTHIeCcKon
Y TEOMETPUYECKON IPOrPECCHUI, CYMMBI IEPBBIX N WICHOB.

N300pakeHre 4WIEHOB apu(METHUECKOW M TEeOMETPUYECKOH MPOrpeccuid TOUYKaMu Ha
KOOPJIMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.



INIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «Aunredpar
XapaKTepPU3YHTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHUKEHHUSIM PpPOCCHUMCKHX MAaTEMaTUKOB M POCCUHUCKOU
MaTE€MaTUYECKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
MPEJICTaBJICHUEM O MaTeMaTHYeCKHMX OCHOBAaX (YHKUMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQecCUOHANbHON JAEITeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY W O3CTETHYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA YEJIOBEKa, NPHUPOALI M 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHpa, OBJAJEHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM IEATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOIMOHAJIBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHSATh MAaTEMATUUECKHUE 3HAHUSI B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
3710pOBOr0 00pasa >kKU3HU (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXXHUM 3aHITHI U OT/bIXA,
perynsapHas (u3nUeckass akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TMPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEeH Ha MPUMEHEHHE MaTeMaTUYECKHX 3HAHWK IS pelieHus 3ajad B 001acTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U IyTel X pelieHus;

8) ajanTanus K MI3MEHAIOUIUMCS YCJI0OBUAM COLMATBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW JESATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHMI, B TOM 4ucie (GOpMYIHPOBATH UJECH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GopMynHMpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, YOPMUPOBATH OIBIT.
METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJISITH M XapaKTEPHU30BATh CYIIECTBCHHBIC MPU3HAKU MAaTEMATHUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUN MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TMOHATHH, YyCTaHABIMBATH
CYILIECTBEHHBIA MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH W MNPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U ¥ TIPOTHBOpEYHsI B (haKTaX, NaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX, MpeJiaratb KPUTEPUHU JIsl BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHNL;

JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKJIFOUSHHH 110 aHaJIOTUH;

pa3duparh J10Ka3aTeabCTBA MAaTEeMATHMUYECKUX YTBEPKACHUM (MpsSMble M OT MPOTHUBHOIO),
MIPOBOAMTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTeIhCTBA MATEMATUYECKUX (DaKTOB, BEICTPAUBAThH
apryMEHTAaIlMl0, TPHBOJUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBAaTH COOCTBCHHBIC
paccyXJIeHHUs;

BEIOMpaTh CTIOCO0 pelIeHuss yu4eOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YYETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).
basoBble ucciieqoBaTe/bCKHe 1eHCTBUSA

WCIIOJIB30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKUI WHCTPYMEHT TIO3HAHUSA, (POPMYIUPOBATH
BOMPOCHI, PUKCUPYIOIIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABITUBATH HCKOMOE U
JaHHOE, (OPMUPOBATH THUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOAMTH MO CaMOCTOSITEIHbHO COCTABICEHHOMY IUIaHY HECIOXKHBIM IKCIEPUMEHT, HEeOOJbIIoe
HCCIIEIOBAaHNE MO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX]Ly COOO0M;

CaMOCTOSITeNNbHO (QOopMyIUpOoBaTh O00O0OIIEHUS M BBIBOABI MO pe3ydbTaTaM IMPOBEAEHHOTO
HaAOIIO/ICHUs, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJOB U
000011IeHHNI];

MPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIIECCA, a TAKIKE BBIABUTATh MPEANOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAIMH, AaHHBIX, HEOOXOAMMBIX IS
pELIeHUs 3a1a4H;

BBIOMPATH, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX
BHUJIOB U (hOPM TIPEICTABIICHNUS,

BBIOUpaTh POopMy MpeCcTaBIeHUs HH(GOPMAIIMU U WLTIOCTPUPOBATH pelllaeMble 334U CXeMaMH,
JrarpaMMamMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU;

OIICHUBATh HANEKHOCT, WHGOPMAIUM 10 KPUTEPUSM, MPEIJIOKEHHBIM YUUTENeM WU
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



BOCTIPUHUMATH U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMU M IETSIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MTUCbMEHHBIX TEKCTAaX, 1aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYYeHHbBIN PEe3yJIbTaT;

B X0/ OOCYKJICHHUS 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI, TPOOJIEMBI, pelracMon
3a/1a4M, BBICKA3bIBATh WJICU, HAIICJICHHBIC HA TIOMCK PEIICHUS, COMOCTaBISATh CBOU CYXIEHUS C
CYKICHUSIMH JIPYTHX YYaCTHHKOB JUANOra, OOHApYKHBaTh Pa3IU4YMe U CXOJCTBO MO3UIINU, B
KOPPEKTHOM opme popMyIMpoBaTh pa3HOTIIIACHS, CBOU BO3PAKEHNS,

NPEACTABISTh PE3YNbTaThl PELICHUS 3aJauyM, OJKCIIEPUMEHTA, WCCIEIOBaHUs, IPOEKTa,
CaMOCTOSITEIILHO BRIOMPATh ()OPMAT BBICTYILICHUS ¢ yU4ETOM 3a7a4 IPE3CHTAIIMHA U 0OCOOSHHOCTEH
ayAUTOPUH;

MOHUMATH M UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHTHOM ¥ MHANBUIYAIBHON PabOTHI TP PEIICHUU
y4eOHBIX MaTeMaTUUYECKUX 3a]1a4;

MIPUHUMATH 11€]b COBMECTHOM NIEATEILHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOTHI,
pacupenensiaTb BHUAbI paldOT, JOroBapHUBaThCS, OOCYXKIaTh IMPOIECC W pe3yabTaT pPaboThI,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

y4acTBOBATh B IPYHMIOBBIX (popmax paboTel (00CykaeHMS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI
U JIpyrue), BBIMOJHATH CBOIO YacTh PaOOThl M KOOPAWHUPOBATH CBOM JCHCTBHUS C APYTUMHU
YJIeHaMH KOMAaH]IbI, OIICHHBATh KAYECTBO CBOETO BKJIaJla B OOIIMU TPOAYKT IO KPUTCPHUSM,
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranu3amnus:

CaMOCTOSITEIILHO COCTAaBJISAThH ITUIAH, AJTOPUTM PEIICHUS 3aJa4du (MM €ro 4acTh), BEIOMpaTh
crocod pemieHUss C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh CIOCO0AMH CaMOIIPOBEPKH, CaMOKOHTPOJIA TMpolecca W pe3ylbTaTa peleHus
MaTeMaTHYeCKOM 3aa49H;

MpEeABUAETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh PU PEILIEHUH 33J]a4H, BHOCUTh KOPPEKTUBBI
B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTCILCTB, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE Pe3yNbTaTa AeATEIbHOCTH MTOCTABICHHOM IeNT U YCIOBHIM, OOBSICHATh
OPUYUHBL JOCTUKEHHUSI WM HEJOCTHXKEHHs LelH, HaXOAWTh OIIMOKY, JaBaThb OIEHKY
NpUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CIEAYIOIIUE TMPEIMETHbBIE
pE3yJIBTaThI:

Yucjia ¥ BBIYHCIEHHUSA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(MeTHUeCKue ACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHs] YHMCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI
npuéMbl BBIYUCIICHUS] 3HAYCHWH JPOOHBIX BBIPAKEHHHA, COJCpPKANINX OOBIKHOBEHHBIE W
JECATHUYHBIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMMCH YUCEN K JIpYyrod (ImpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U YHOPSIOUYMBATh PAllMOHAIBHBIE YHUCIIA.

OKpyTIsTh YUCIna.



BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAKCHH. BBINIOIHATE NEHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMH.

[TpyMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEI.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWNYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0ro BhIPaKEHUS] B MHOTOWIEH NPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOWIE€HAa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcylecTBIATh Pa3I0KEHUE MHOIOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKH CllaraeMblX, IPUMEHEHHsI (POpPMYJ COKpAIIEHHOIO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYICHOB Ui PELICHHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH ITOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja MEepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBi€TCAd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMensTH rpaduyeckre METO bl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[ToxOupatb mpUMeEpHI ap YUCE, SBISIOUINXCS PEIICHUEeM JTMHEHHOTO YPAaBHEHHS C IBYMSI
IIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemaths cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMsl NEPEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJYyYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxarb Ha KOOPAMHATHOM NpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk GyHKIMH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[eHa, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxonauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumath rpaduueckuii crnocod MpeicTaBiIeHHs M aHAIW3a MH(POPMALUH, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOJYYHUT CIEIYIOLUIUE NpEeIMETHbIE
pe3ynbTaThl:

Yuciia 1 BLIYUCICHUA



Hcnonb3oBaTh HavalbHBIE MPEJCTaBICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YMUCEN IS
CPaBHEHHMsI, OKPYIJICHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJAMHATHOMU IIPSIMOM.

[IpumensTh moOHATHE apU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCIOJIB3Ys IPU HEOOXOAUMOCTHU KAIBKYIIATOP, BHIIOIHATH PeoOpa3oBaHus BIPAKEHHIA,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOIIBIO JIECATUYHBIX ApPoOeH u
creneHei yucina 10.

AulredpanyecKkue BbIpasKeHUs1

[IpyuMeHsSTh TOHSATHE CTENEHH C IeJIbIM IOKa3aTelieM, BBIMOJIHATh MpeoOpa3oBaHus
BBIPAXECHUI, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0KA3aTEIEM.

BBINOMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOYICHAMH M alreOpandecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOXKUTEIH.

[TpumeHsTH Tpeodpa3zoBaHus BRIPAKECHHUH IS PEIICHUS pa3IMYHbIX 33]a4 U3 MaTEMAaTHUKH,
CMEXHBIX MPEIMETOB, U3 PEeATbHON MPAKTUKH.

YpaBHeHusI 4 HePaBEeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPAaBHEHUS, CBOJSIINECS K
HUM, CUCTEMBI IByX YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

[TpoBoauTh MpocTeiiine uccaeA0BaHNus YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEM IrpaUIecKuX MpeCcTaBlIeHUH (YCTaHaBIMBATh, HIMEET JIM yPaBHEHUE HITH CUCTEMaA
YpaBHEHUU pellIeHus], €CITU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexoauth OT ciOBeCHOW (GOPMYIHMPOBKH 3amaudl K e€ anreOpanmyecKod MOAETH C
MOMOIIbIO COCTABIICHUS YPaBHEHMSI WJIM CHCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33Jauyl TIOJyYEHHBINH Pe3yJIbTarT.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHMS, OILICHKH, PEllIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHO>KECTBa pelICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh U UCTIONB30BATh (DYHKITMOHATLHBIC TOHATUS U SI3BIK (TEPMHUHBI, CHMBOJINYECKUE
0003Ha4YeHMs), ONPEENATh 3HaUeHHE (PYHKIIMH 0 3HAYEHUIO apryMEeHTa, ONpeesaTh CBONCTBA
byHKIMYU 110 €€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = kIx, y = X2,y = x3y = [X|, Yy = VX, OnHCBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 11O €&
rpaduxky.

K koniy oOyuenus B 9 kJacce oOydaromuiics MOJYYHUT cJenylolue MpeaAMETHbIe
pe3yJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

CpaBHUBATh U YIOPSAIOUYNBATH PAllMOHAIBHbBIE U HPPALMOHAJIbHBIE YUCIIA.

BremonusaTe apudmeTnueckue AeHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHBbIC U
MACbMEHHBIC TTPUEMBI, BBITIOHATH BEIYUCICHUS C UPPALIMOHATBHBIMU YUCIIAMH.

Haxoautb 3HaueHUs: cTeneHel C LeJbIMU MOKa3aTeIMU U KOPHEW, BBIYMCIIATh 3HAUCHHS
YHCIIOBBIX BbIPAKEHUH.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOJHATh MPUKHUIAKY pe3yJabTaTa BBIYUCICHHH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemmats nuHeliHbIe U KBaJpaTHbBIE YpaBHEHMUsI, ypaBHEHHU S, CBOJSIINECS K HUM, TpOCTeiIne
IpoOHO-palOHANIbHBIE YPaBHEHUS.

Pemate cucTemMbl ABYX JTHHEHHBIX YpaBHEHUM C JBYMS MEPEMEHHBIMH M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEUHBIM.



Pemate TekcToBble 3amauM  anreOpandeckMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI [IBYX YPaBHEHHH € ABYMS IEPEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IpUMEHEHHEM IrpaduyecKuX MpeacTaBlIeH!H (YCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHHH PELICHHS, €CITH UMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HAa YMCIIOBOW MPSAMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOLINE KBaJPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbl HEPAaBEHCTB Ha YHMCIOBOH IMPSIMOM, 3alUCHIBATH
pelLIeHHe C TOMOLIbIO CHMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPHU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU U3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMATUYECKH PACIIONIOKEHHIE HA
KOOPAMHATHOM MmockocTr rpadukoB GpyHkimil Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1X, Y= |X, B 3aBHCHMOCTH OT 3HaueHH KOIPPHUIUEHTOB, ONMUCHIBATH CBOHCTBA
byHKIHIA.

Crpouth M M300pakaTh CXeMaTU4ECKH TpauKH KBAaJPAaTHYHBIX (DYHKIHA, ONMHCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBate kBagpaTH4HyO GYHKIHUIO 110 (hOpMYJIe, IPHUBOIUTH IPHUMEPHI KBaIPATUIHBIX
(byHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJi0oBbIe MOCJI€10BATEIbHOCTH U MPOTrPecCUH

PacniozHaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IMPOrPECCUU MPU pasHbIX CIIOCOOax
3a/laHusl.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMYN N-ro ujeHa apudMeTHuecKol u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemate 3amaum, cBS3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE 3a/1a41 U3
peabHOM JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJJACC
KounyecTBO 4acoB JJIeKTPOHHbIE
o HaumeHnoBaHue pa3aesioB U TeM (mudpossbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30BATEIBHBIE
padoThI padoThbI pecypesI

1 Yucna u BeIYHUCIICHUS. PalinoHaabHbBIE YK CIIa 25 1 Egggjl/(;r:eelcdasg)orﬁﬂf 415h90

2 Anrebpanyeckue BEIpaKESHUs 27 1 ﬁgggl;l/?;][e;dasgjorﬁ/?f 415090
bubanorexa LIOK

3 YPaBHEHHA 1 HEPABEHCTBA 20 1 https:// m.edsg).ru/7f415b90
bub6anorexa [IOK

4 Koopaunarst u rpaduicu. @ymiciu 24 1 https://m.edsg).ru/7f415b90
bub6anorexa [IOK

5 Tosropenne n 0bobmennue 6 1 https://m.edsg).ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0



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 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417a8
5 Uucna u Beranciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
MoKa3aresieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BoipakeHus. KBaapaTHbIit 5 1 bubnnoreka [JOK
TpEXUWICH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast 1poob https.//m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnunoreka [JOK
ypaBHEHUIA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417a8
bu6nmoreka [JOK
8 PyHKIMH. OCHOBHBIC IOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 DymKumy. Hucrobie pynKimn 9 https.//m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 Hosropetie i odobuerie 6 2 https.//m.eds00.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposbie)
n/n NMPoOrpaMmblI Bcero O;Tpo‘ﬂbm’le p 6aKanecm1e o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
1 Yucna u Beruucienus. JleHcTBUTENbHBIC YHCa 9 bubmmorexa LOK
: https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHCHHIA https.//m.edsoo.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
> PyHKLHH 16 1 https://m.edso0.ru/7f419d08
bubmuorexka [JOK
6 YucoBbIe MOCIEN0BATEIBLHOCTH 15 1 https.//m.eds00.ru/7f419d08
~ [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [IOK
3HaHHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
pOBeEpsIEMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOeHUsl OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011er0 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 Bb{HOJIHSITb, coyerasi YCTHbIE U NMHCbMEHHBIE NMPHUEMBI, apu(METHUECKUE
JIeMCTBUS C pallMOHAJIbHBIMH YU CIaMU
HaxonuTh 3HaueHMs YMCIOBBIX BBIPAXKEHUH, NPUMEHATh pa3HOOOpa3HbIe
12 crocoObl W TpUEMBI BBIYUCICHHS 3HAUYCHHH JPOOHBIX BBIPAKEHHIA,
coJiepKalx 0OObIKHOBEHHbIE U JECATUYHbIE ApOOH
[Tepexoautk oT 0AHOM (OPMBI 3aIIUCH YKCEI K APYroi (mpeoOpa3oBbIBAThH
13 JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHbIE YUCIIA
15 OxpyrisTh yucna
BbInonHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BbIUMCICHHUM, OIIEHKY
16 3HAYEHUH YMCIIOBBIX BBIpaKEHUH. BBINOIHATH NEHCTBUSA CO CTENEHSIMHU C
HaTypaJIbHbIMH I10Ka3aTesIMU
17 [IpumeHsaTs OpU3HAKKW — JEJIMMOCTH, Ppa3IOKEHHE HA  MHOXKHUTEIH
HaTypaJIbHbIX YHCEI
Pemate MpakTUKO-OPUEHTUPOBAHHbIE 337a4M, CBSI3aHHBIC C OTHOILIEHHEM
18 BEJIMYMH, IIPOMOPLUOHATIBEHOCTHIO BEJHIHH, HpOLEHTaMH,
MHTEPIIPETUPOBATh PE3YJIBTATHl PEIIECHUS 3aad C Y4€TOM OIpaHUYECHM,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonb30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSTh
' e€ B IIpoliecce OCBOEHHUs yueOHOTro MaTepuaia
29 Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXKEHHMM NpHU 3a/laHHBIX 3HAYEHUSIX
NIEPEMEHHBIX
23 BeimonuATe mpeoOpa3oBaHUs  IEIOTO  BBIPAXKEHHUS B MHOTOWIEH
' MIPUBEJICHNEM TTOJOOHBIX CIAaraeMbIX, pACKPBHITHEM CKOOOK
24 BbInoMHATE YMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH W MHOIOWIEHa Ha
' MHOT'OYJIEH, TPUMEHATh (POPMYJIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCylecTBIATh Pa30KEHUE MHOTOYICHOB HAa MHOMKUTENIHM C IOMOIIBIO
2.5 BBIHECEHUs 3a CKOOKHM OOIIero MHOXXUTENS, T'PYNIHUPOBKU CllaraeMbIX,
npuMeHeHHs GopMYI COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh mpeoOpazoBaHUS MHOTOUJICHOB JIJIS pelleHNs PasiHEIX 3121
W3 MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM MPAKTUKH
27 Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMU IOKA3aTEISAMH I
' peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS U HEpaBEHCTBA




Pemats nuHelHbIE YpaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHS MpaBuiia
3.1 Iepexosia OT UCXOJHOIO YPaBHEHMsI K paBHOCHIbHOMY eMy. lIpoBepsTs,
SIBJISIETCS JIU YUCIIO KOPHEM YpaBHEHHUS
32 [TpumensTh rpaduyecKkue METOABI PU PEIICHUU JIMHEWHBIX ypaBHEHUN U
UX CUCTEM
33 [MonOupaTe mpuMepsl Hap YHCEN, SBISIONMXCS PEIICHHEM JUHEHHOTO
YpaBHEHHUS C ABYMs IEPEMEHHBIMU
Ctpouth B KOOpAWHATHOW IJIOCKOCTU TpaduK JMHEHHOTO ypaBHEHUS C
34 JIBYMsI TIEPEMEHHBIMH; TIOJIb3YSICh TpaUKOM, MPHUBOAUTH IPUMEPHI
pelleHus: ypaBHEHUs
35 Pemarb cuctembl OByX JTUHEHHBIX ypaBHEHUH C JIByMs [IE€PEMEHHBIMU, B
TOM 4Hce rpaduiecKu
CocTaBnATh W peliarh JIMHEHHOE ypaBHEHUE WJIM CHCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCIOBHMIO 3aJaud, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHBIN pe3ybTat
4 Koopaunats! u rpaduku. OyHKIIMN
H300paxarh Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOIIKE
4.1 3alaHHbIM ~ KOOpJAWHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMChIBATh
YHCIOBBIC TPOMEKYTKH Ha aIreOpanvdeckoM sI3bIKe
4.2 OtmedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIMHATAM
4.3 Ctpourts rpaduku nuHeitHbIX QyHkumid. Ctpouts rpaduk GyHKIuu y = [X|
OnuceiBaTh C MOMOLIBIO (YHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMUYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, LEeHYy, KOJIMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM padbOThI
4.5 Haxonuts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumars rpaduyeckuii cnocod NpeacTaBlIeHUs U aHAIM3a UHPOpMAIUH,
4.6 U3BJIEKaTh U MHTEPHPETHPOBATH MHPOPMALUIO U3 TpapUKOB peabHbBIX
MPOLECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
A —— IIpoBepsiembie npeMeTHbIe Pesy.IbTaTbl 0CBOeHUs! OCHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BBIYUCIECHUS
Hcnonp30BaTh HaYaJIbHBIE MIPEICTABICHUSI O MHOYKECTBE JEHCTBUTEIBHBIX
11 yhceNl JUis CpaBHEHUS, OKPYIJIEHMsT M BBIYMCIEHUHM, H300paxarhb
JIeMCTBUTENIbHBIE YHCIIa TOYKAMH HAa KOOPIMHATHON MPSIMOi
[TpuMeHsTh TOHATHE apU(METHUYECKOr0 KBaJAPAaTHOTO KOPHS, HAXOIUTh
19 KBaJpaTHbIe KOPHM, HCIOJIb3YS MpPH HEOOXOAMMOCTH KaJbKYIATOP,
' BBIMOJHATh TNpeoOpa3oBaHMsl BBIPAKEHUHM, COAEpKAIUX KBaJpaTHBIE
KOPHM, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonp3oBath 3anucu OONBIINX U MAJIBIX YHCEI C TIOMOIIBIO JECATUYHBIX
' npoOeit u crenenel yrcna 10
2 AnrebpanyecKkue BbIpaKeHHs




2.1

[IpuMeHsSTh TOHSATHE CTENEHH C LEeNbIM [OKa3aTeleM, BBIIOIHATh
npeoOpa3oBaHus  BBIPAKEHUN, CONEPKAIIMX CTEMEHU C  [ENbIM
MoKazaresiem

2.2

BBINONHATE TOXIECTBEHHBIC TPEOOpPa30BaHUs PAIMOHATIBHBIX BBIPAKCHUH
HA OCHOBE MpaBWJI JCHCTBUU HAJ MHOTOWICHAMH U anreOpandyecKuMu
JIpOOsSMHU

2.3

PaCKJ'IaI[bIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHNTCIIN

2.4

31

3.2

[TpumensaTh peoOpa3oBaHusl BIPAXKEHUH AJI pEeLICHUs pa3IMuHbIX 3a7a4
U3 MaTEeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHOM IIPAKTUKU

YpaBHEHMs U HEPABEHCTBA

Pemars nuHelHbIE, KBaJpaTHbIE YPABHEHMS U PALIMOHAJIBHBIC YPABHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI [IEPEMEHHBIMU
[IpoBoauTH HpOCTEUIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHMI,
B TOM 4HclI€e C TpUMEHEHHEM rpaduyeckux IMpeAcTaBICHUM
(ycTaHaBiMBaTh, UMEET JIM YPaBHEHHE WJIM CUCTEMAa YpaBHEHUH peEIICHUs,
€CJIM UIMEET, TO CKOJIBKO, U IIpoyee)

3.3

34

[lepexonuTh OT ciioBeCHOW (POPMYIHPOBKH 337auu K e€ anreOpanyueckoi
MOJIEJN C TMOMOILBIO COCTABJIEHUSI YPaBHEHUS WM CUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYEHHBIN
pe3ysbTar

[IpumeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsI CPABHEHMSI, OLIEHKH,
pemiarh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
JlaBaTh TpaQUUuECcKyl0 WILTIOCTPAIIMI0 MHOXECTBA pPEIICHUI HEpaBEHCTBA,
CHUCTEMbI HEPABEHCTB

DyHKIMHU

4.1

4.2

[TornMaTh M UCTIONB30BaTh (H)YHKIIMOHAIBHBIC TIOHATHS U S3bIK (TEPMUHBL,
CHUMBOJIMYECKHE OOO3HAYCHMsI), ONpEAessATh 3HaueHHe (YHKIMHU TI0
3HAUEHUIO apryMEHTa, ONpeAEsATh CBOMCTBA (DyHKIIMHU 1O €€ rpaduKy

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMHA BUJA:
y=k/x
Y = kix
, Y =X%, ¥y = X3, Y = [X|, onuchIBaTh CBOMCTBA YMCIOBON (DYHKIMM 1O €€
rpaduxy

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

11

CpaBHI/IBaTL U YIIOPpAJOYNBATH PALIMOHAJIBHBIC 1 UPpAIUOHAJIIBHBIC YU CJIa

1.2

BreimonaaTh apI/I(I)MCTI/I"ICCKI/IG I[CﬁCTBHH C pallMOHAJIbHBIMH YHCJIAMHU,
coucTtasd YCTHBIC W IMHMCBMCHHBLIC HpI/IéMLI, BBITIOJIHATH BBIYUCIICHUA C
HppauOHAJIbHBIMU YHCJIaMU

13

HaXO,Z[I/ITL 3HAYEHHS CTEIIEHEeH C OCJIIBIMH II0KAa3aTCIIsIMU 1 KOpHCﬁ,
BBIYHCIIATH 3HAYCHHUA Y CIIOBBIX BI)Ipa)KeHHﬁ




14

2.1

OKpyrysTh OEUCTBUTEIBHBIC YWCIIA, BBIIOJIHATH NMPUKHUIKY pE3yJbTaTa
BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAXKECHUN

YpaBHEHMs U HEPABEHCTBA

Pemate nuHelHbIE U KBAJpAaTHBIC YPABHEHUS, YPABHEHUS, CBOJISAIINECS K
HUM, POCTEUIINE TPOOHO-PAlIMOHAIBHBIE YPABHEHHUS

2.2

Pemate cucteMbl IBYX JIMHEHHBIX YpaBHEHHH C IBYMs IEPEMEHHBIMU U
CHUCTEMBI JIByX ypaBHEHHH, B KOTOPBIX OJIHO yYpaBHEHHE HE SIBIISICTCS
JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3aaun aireOpandeckUM CIIOCOOOM C IOMOUIbIO
COCTABJICHUSl YPaBHEHMs WM CHUCTEMBl JBYX YPaBHCHUH C IByMs
[IEPEMEHHBIMU

2.4

IIpoBOANTE IPOCTENIIINIE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUN,
B TOM YHCII€ C IPUMEHEHUEM rpaduyecKux MpeacTaBlIeHuil (Hanpumep,
yCTaHaBIUBATh, UMEET JIM YPAaBHEHUE WIIM CUCTEMA YPAaBHEHUM PELLICHNUs,
€CIIM UMEET, TO CKOJIBKO)

2.5

Pemiate nuHelHble HEpaBEeHCTBA, KBAapaTHbIE HEPABEHCTBA, U300paXKaTh
pelLIeHUE HEPaBEHCTB HAa YHMCIIOBOM MPSAMOM, 3alMChIBATh pEUICHUE C
IIOMOILBK) CUMBOJIOB

2.6

2.7

31

3.2

Pemrate cucTeMbl  IMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIIOHAONIUME KBAAPATHOC HECPABCHCTBO, 1/1306pa>1<aTL pPEeIICHUC CUCTCMBI
HCPAaBCHCTB Ha YHCII0BOM HpﬂMOfI, 3allMCbIBATL PCIICHUC C ITOMOIIBIO
CHMBOJIOB

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IMYHBIX 3a7a4

OyHKINU

Pacnio3HaBaTh ()yHKIMH HM3y4eHHBIX BUA0B. IloKa3bIBaTh cXeMaTHUYECKH
pacrioyio’)keHre Ha KOOPIWHATHOM TIOCKOCTH rpaduKoB (yHKIUN BUAA:
y=kx, y=kx+b, y=k/X, y=ax’+bx+C, B 3aBUCHMOCTH OT 3HAYCHHI
K03 (UILIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINN

[Toka3pIBaTh CXEMATUYECKH PACIIONIOKEHHE HA KOOPIUHATHON TUIOCKOCTH
rpadukoB GyHKIMA BUuga y = VX, Y = [X| 1 onuchIBaTh CBOWCTBA PYHKLUH

3.3

34

4.1

4.2

4.3

CtpouTth 1 M300paxkaTh CXeMaTHUECKU I'paMKH KBaJPAaTHUHBIX QYHKINH,
ONMCHIBATh CBOMCTBA KBaApaTHUHbIX (DYHKIUH MO UX rpaduxkam

Pacno3naBaTh KBajgpaTuyHylo (QyHKUHIO 10 (opmyne, HPUBOIUTH
OpUMEpbl  KBaJpaTUYHbIX (YHKIMA U3 peabHOW KHU3HM, (U3UKH,
TeOMETpUHU

ApudmeTrnueckasi U reoMeTpUUYecKas Iporpeccuu

Pacno3naBaTh apudMeTHUYECKyI0 M T€OMETPUYECKYIO NMPOTPECCUM IPHU
pasHbIX crioco0ax 3aJaHus

BEITIONHATE BBIYUCICHUS C HCMOJAB30BaHHEM (opMysaT N-To djeHa
apu(MeTHUECKOW M T€OMETPHUYECKOW NpOrpeccuii, CymMMbl MHEpBBIX N
YJICHOB

N300paxaTh 4jieHbl MOCIEAOBATEIbHOCTH TOYKaMU Ha KOOPIMHATHOMN
IJIOCKOCTH

4.4

Pewate 3a1aun, CBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEIBHOCTAMHU, B TOM
YUCJe 3aJa4d U3 peajbHON KU3HU (C HCIOJIB30BAHMEM KaJbKYJISATOPA,
1IU(POBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kona IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna ¥ BBIYUCIICHUS
Jpo6u 0OBIKHOBEHHBIE U ACCATUYHBIC, TIEPEX0]T OT OJAHOU (POPMBI 3aMHCH APOOCH
11 K gpyroi. IloHsATme  panMOHAIBHOIO  4YMCIA,  3alUCh, CPAaBHEHHUE,
YIOPSAAOYMBAHUE PALMOHAIBHBIX YHCET
12 Apudmernueckue IeHCTBUS € palMOHAIBHBIMU 4MclIaMu. PemieHue 3agad u3
peaJIbHOM MPAKTUKK HA 4acTH, Ha IpOOH
13 CreneHb C HaTypaJbHBIM TIOKa3aTeleM: OIpeeNieHHe, Ipeodpa3oBaHue
BBIpQ)XKEHUI Ha OCHOBE ONPEIEICHNUS, 3aIMCh OOJIBIINX YUCEll
14 [IponieHTsl, 3aMCh NIPOLIEHTOB B BUAE APOOH U IpoOH B BUJIC IIPOLICHTOB. Tpu
OCHOBHBI€ 3a/1a4M Ha IIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaJIbHOU IPaKTUKU
15 [IpumeHeHNe MPU3HAKOB AEIMMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX
qucell
16 PeanbHble 3aBUCMMOCTH, B TOM YHCIIE ITpsiMasi U oOpaTHasi IPONOPLUOHAILHOCTH
2 Anrebpanyeckue BEIpaKESHUs
21 [IepeMeHHBIE, YMCIOBOE 3HAYECHHME BBIPAXKEHUS C NEpeMEeHHOW. [lomycTtumbie
3HAYEHUS TIEPEMEHHBIX
29 [IpencraBneHre 3aBUCUMOCTH MEXIY BeJIMYMHAMM B BHJE (OPMYIIBL.
Berancnenus o hopmyinam
2.3 ITpeoOpa3oBanue OyKBEHHBIX BbIPQXKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEIEM
o5 OpnHowieHnsl U MHorowieHel. CreneHb MHorowieHa. CiloXeHHeE, BBIYMTAHUE,
YMHOKE€HIE MHOTOWJIEHOB
26 @opMysbl COKPALIEHHOTO YMHOXEHHS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
@dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHeHUs
31 VYpaBHEeHHME, KOpPEHb YPaBHEHHA, IpaBhIa npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHUN
32 JIuneliHOe ypaBHeHHE C UOI[HOI‘/’I nepeMevHHoﬁ, YHUCJIO KOPHEM JIMHEWHOIO
YpaBHEHUSI, pellIEHUE JINHEHHBIX YpaBHEHHM
33 CocraBnenue ypaBHeiHI/Iﬁ II0 YCJIOBHIO 3a1auu. PemreHne TEKCTOBBIX 3aj1ad C
IIOMOUIBIO YPAaBHEHUN
34 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JINHENHBIX YpaBHEHUH C ABYMs IIEpEMEHHBIMU. Penienne cuctem
3.5 ypaBHEHHH crnocoOoM moJcTaHOBKHU. [IpumMepsl perieHusi TEKCTOBBIX 3ajad C
IIOMOLIBIO CUCTEM YPAaBHEHHUU
4 Koopaunats! u rpadpuku. @yHKuuu
4.1 Koopannara Toukn Ha mpsMoit
42 T-IIzICJIOlEHe IIPOMEXKYTKH. PaccrositHue Mexay IByMs TOYKAMH KOOPAMHATHOU
psIMON
43 [IpssmoyronbHas CHCTEMA KOOPMHAT, OCH Oxu Oy. AGcuucca 1 opAMHATA TOYKH
Ha KOOPJAMHATHOM IIJIOCKOCTH




44 [Tpumepsr Fpua(l)I/IKOB, 3aMaHdbIX (popmynamu. UteHue rpaduKoB peasbHBIX
3aBUCHUMOCTEMN
4.5 [Tonsarue Gpynkun. I'papux Gpynkuuu. CroiicTBa QyHKITHIA
4.6 Jluneiinas Gynkius, eé rpaduk. ['padux pynkum y = [x|
4.7 I'paduueckoe penieHne JIMHEHHBIX YPaBHEHUN U CUCTEM JJMHEHHBIX YpaBHEHHH
8 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna u BBIYHUCIECHUS
11 KBanmparueiii xoperb u3 uucna. [loHsatue 00 HppalMOHATBHOM YHCIIE.
Jecatuunple npUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYECKMX KBaJpaTHbIX KOpPHEH M HMX IPUMEHEHHE K
12 IpeoOpa3OBaHUI0 YUCIIOBBIX BBIPAKEHUN M BBIYUCIECHUAM. [leficTBUTENbHBIE
qucia
13 Crenenb ¢ 11eJbIM NOKa3atTeneM 1 e€ cBoiicTBa. CTaHapTHas 3alUCh YUCIIa
2 Anrebpanyeckue BhIpaXKeHUs
2.1 KBajpaTHblil TpEXUiieH, pa3iioskeHUe KBaJIpaTHOTO TPEXWIEHA HA MHOXKHUTEIH
2.2 Anre6panyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnoxeHune, BBIYMTaHUE, YMHOKEHHE, JICTICHNE alNTreOpandeckux Ipooei
24 PannonanbHble BeIpakeHUs U UX IPe0Opa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBaznpaTHoe ypaBHeHue, (hopMmyna KOpHEH KBaJIpaTHOIrO ypaBHeHMs. Teopema
Buera
3.2 Penienue ypaBHeHUH, CBOJSAIIMXCS K IMHEWHBIM M KBaIPaTHBIM
3.3 [Ipocreiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'padmueckas mHTEpHperanus ypaBHEHHl ¢ ABYMS NEPEMEHHBIMH U CHCTEM
34 JUHEWHBIX YpaBHEHHMH € JAByMs NepeMeHHbIMU. llpumepsl pelieHus cucteMm
HEJIMHEHHBIX YPaBHEHUH C IByMsI IEpEMEHHBIMH
35 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoM
3.6 UmncnoBble HEPaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCT HEPABEHCTB
3.9 JIuHelHbIC HEPABEHCTBA C OJJHON NIEPEMEHHOU
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OYHKIIH
41 [Tonarue ¢pynkuuu. OOAACTH ONpeNeNeHUs] 1 MHOKECTBO 3HaYeHUH (DYHKIIMU.
CnocoObl 3a1anus QyHKIUN
4.2 ['paduk pynkuuu. YteHre cBONCTB QYHKIHMH 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB PYHKIMHA, OTPAKAIOIINX peabHbIE MPOIECChH
44 OyHKIMY, ONUCHIBAIOUIMNE TPAMYHO M OOpaTHYI0 HpPONOPLHOHAIbHBIE
3aBHCUMOCTH, UX TpapuKu
4.5 DyHKIMU Yy =X7, Yy = X’
4.6 Oyaknuu Yy = [x, y = |x]|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHH




9 KVIACC

Kon [IpoBepsieMblii 31€eMEHT COEeP:KAHUSA
1 Hucna 1 BIYUCICHUS
11 ParrionanpHbIe YKCIia, UPPAMOHAIBLHBIC YUCIA, KOHEYHbIC M OCCKOHEUHBIC JICCATHYHBIC
podu
MHOXeCTBO J1eHCTBUTENbHBIX YHUCEIN, ACHCTBUTEIbHBIE 4YHMCIA KaK OECKOHEUHBIE
1.2  necatuunblie apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JNEUCTBUTEIBHBIX YUCEN U KOOPAUHATHOU NpsiMoi. CpaBHEHHE JIEHCTBUTENIbHBIX YNCET
1.3 Apudmerndeckue TeUCTBUS C ICHCTBUTEILHBIMH YHCIAMHU
W3mepenusi, npuOmkeHusi, oueHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHPA,
14  /UTMTEIBHOCTE IPONECCOB B OKPYKAIOMEM MHPE. [TpubnuxEéHHOE 3HAUCHUE BETUIHHEI,
TOYHOCTh mpubmkeHus. OkpyriaeHue uucen. [lpukuaka u oOleHKa pe3ylbTaTOB
BBIYHCIICHUH
2 YpaBHEHHs U HEPABEHCTBA
21  VYpaBHeHUS C OJHOU EpPEeMEHHOM
2.2  JluneitHoe ypaBHeHue. PemieHue ypaBHEHH, CBOASIINXCS K JIMHEHHBIM
2.3  KsagpatHoe ypaBHeHue. Penienue ypaBHEHHI, CBOISIIUXCS K KBaJIPATHBIM
24 EI/IKBa,I(pUaTHoe ypaBHeHue. [Ipumepsl perieHus ypaBHEHUU TpeTbed M YeTBEPTOM
CTCTICHEH Pa3JI0KEHHEM Ha MHOKUTEIH
2.5 Pemenne npoOHO-palliOHANBHBIX YpaBHEHUN
2.6  CucteMbl ypaBHEHHH
2.7  YpaBHeHHE Cc IByMsl IEPEMEHHBIMU U €T0 rpadux
2.8  Pemienue cucteM ABYX JIMHEWHBIX ypaBHEHU C IBYMsI IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUH, OJTHO M3 KOTOPBIX JHHEWHOE, a IPyroe — BTOPOM
CTCTICHH
210 TI'padwuueckas uHTEpIPETAHS CUCTEMBI YPABHEHUH C IBYMS TICPEMEHHBIMH
211  Pemenue TeKCTOBBIX 3a/1a4 adredOpandeckKuM crocooomM
2.12 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
213  Pemenue MTMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.14 | PemeHue cUCTEM JIMHEHHBIX HEPABEHCTB C OAHON epeMeHHOU
2.15 | KBaspaTHble HEpaBEHCTBA
216 I'padmueckass wuHTepmpeTanusi HEPAaBEHCTB U CHCTEM HEPAaBEHCTB C ABYMS
MIePEeMEHHBIMHU
3 OyHKIMH
31 KBanpatnunas ¢yskmus, e€ rpadguk u cBoiictBa. [lapabona, KOOpIWHATHI BEPIIMHBI
1apaboJIbl, 0Ch CHMMETPHUH TapadoJIbl
3.2  T'paduku dpynkiuit y=Kx, y=kx+b u ux coiicta
3.3  TI'paduxu dyukiwmii y=K/X, y = X’ 1 ux cBOWCTBa
34  I'paduxu QyHKIHIT , ¥ UX CBOICTBA
4 UucnoBbie IOCTIEI0BATEIHPHOCTH
41 OmnpeneneHnne W CHOCOOBI 3a/laHUsl YHUCIIOBBIX TOCJIENOBATEIILHOCTEH. 3agaHue
MIOCJIEI0BATEIBHOCTH PEKYPPEHTHOM popmyoit u hopMyioil N-ro uieHa




Apudmerndeckas nporpeccus. opmyinbl N-ro wieHa apuPMETHUECKON MPOTPECCHH,

4.2 CYMMBI NIEPBBIX N YIECHOB

43 I'eomerpuueckas nporpeccuss. @opmyiibl N-rO0 4iIeHAa I'€OMETPUYECKON INPOTIPECCUH,
CYMMBI [IEPBBIX N YWICHOB

4.4 N3o0pakeHue 4wieHOB apu(METHIECKOM M TE€OMETPUYECKON MPOrpecCHii TOUKaMH Ha
KOOPJAMHATHOM IIJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT

4.5 | CnoHble IPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpPoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111€ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOKECTBO, TOJIMHOYKECTBO, OTIEPALIMH HAJ
MHOXXECTBAMU;, YMEHHE OIICpUPOBaTh MOHATHSAMHU: rpad, CBI3HBIA Tpad,
JIEpPEeBO, IHUKJI, MPUMEHATh MX NPH PEHICHUH 3a7ay; YMEHHUE HCIOJb30BaTh
rpadguvecKoe MpeacTaBIeHNe MHOKECTB JIJIsI OTTMCAHUsSI PEAIbHBIX MPOIIECCOB
U SIBJICHUM, TIPU PEILICHUH 3a/1a4 U3 IPYTrUX YUYECOHBIX IPEIMETOB

YMeHHe OnepupoBaTh IMOHATUSAMU: OINPEIACICHUE, aKCUOMa, TEopeMa,
JI0Ka3aTeNIbCTBO; YMEHHUE PACIO3HABATh UCTUHHBIC U JIOXKHBIC BBICKA3BIBAHMS,
MIPUBOJUTH IIPUMEPHI U KOHTPIIPUMEDPBL, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBAaHUI

YMeHue onepupoBaTh MOHATUAMHU: HATYPAIBHOE YUCIIO0, IIPOCTOE U COCTABHOE
YUCII0, IEIMMOCTh HATyPaJIbHBIX YHCEII, TPU3HAKH JICIMMOCTH, LEJ0€ YHUCIIO,
MOJYJIb UKCla, OOBIKHOBEHHAs IpO0b U JAecsITUYHas ApoOb, CTaHIApTHBIN BU
YHUCla, PalMOHAIBHOE YHUCIIO, UPPALMOHAIBLHOE 4YHUCIO0, apu(METUUYECKHUI
KBaJPAaTHbI KOPEHb; YMEHHUE BBIIOJIHAThH JEHCTBUS C YUCIAMH, CPABHUBATH U
YOOPSAOYMBATh YHWCJIA, MPEICTABIATh YUCIA HAa KOOPJAMHATHOW MPSIMOiA,
OKpYIJISITh YWCIIA; YMEHWE JieJaTh NPUKUIKY M OLEHKY pe3yibTaTa
BEIUMCIICHUH

YMenune OneprupoBaTb IMOHATUAMHU: CTCIICHbL C MCJIBIM II0Ka3aTcCJICM,
apu(MeTHUECKH KBaJpaTHBI KOpPEeHb, MHOTOWIEH, anredpanydeckas ApoOb,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HATYpPAIbHOHW CTENEeHH OOJbINE eIUHUIIBI;
YMEHHE BBIOJIHATH PacuéThl 110 popMyiiaMm, MpeodpazoBaHusl LENbIX, JPOOHO-
pallMOHANBHBIX  BBIPAXEHUH M BBIPAXKEHUH C KOPHSAMH, pa3jokKeHue
MHOTOYJIEHA Ha MHOXHUTEIH, B TOM YHCJIE€ C HCIOIB30BaHUEM (HOPMYIT
Pa3HOCTH KBa/IPaToOB M KBaJ[paTa CyMMbI U pa3HOCTH

YMeHHe onepupoBaTh MOHATUSIMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOU
IIEPEMEHHOH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHE
pemiaTb JIMHEHHBIE W KBaJpaTHbIE YpaBHEHHs, JAPOOHO-pallMOHAIbHBIE
YPaBHEHUs C OJHOW IEPEMEHHOM, CHCTEMBl ABYX JIMHEHHBIX YpaBHEHWH,
JMHEWHbIe HEPAaBEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U IPOOHO-pAIIMOHAIbHBIE
HEPaBEHCTBA C OJTHOM IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIICHNUH 33124 U3 IPYTUX
MPEAMETOB M IPAKTUYECKHUX 3a1ad; YMEHHUE HCIIOIb30BAaTh KOOPAUHATHYIO
MPSIMYIO U KOOPAMHATHYIO MJIOCKOCTD I M300pakKeHUsI peIlieHn ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKIMA, Tpaduk QYHKIUH, HYIH
(GyHKIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHus,
yObIBaHUs, HauWOoJblllee W HaUMEHbIIee 3HaueHHs (YHKIUM; YyMEHUe
OTIepUPOBATH MOHATUSAMU: TIPsIMast MPOTIOPLIMOHAIBHOCTD, TUHEHHAs PyHKINS,
KBaJgpaTuyHas (QyHKUMA, oOpaTHas MPONOPLUUOHAIBHOCTh, Hapaboua,
runepOosua; yMeHue cTpouTh rpaduku GyHKIUI, HCIOIB30BaTh TpaduKy AJs
OIIpEZEIIEHUSI CBOMCTB INPOLIECCOB M 3aBUCUMOCTEW, I PEIICHUs 3a1ad W3
IpYrux Yy4eOHBIX TMpPEJAMETOB U pealbHOW JKW3HM, YyMEHHE BBIpaXKaThb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMHU




YMeHue onepupoBaTh NOHATUAMU: MOCIEOBATEILHOCTD, apuMeTHuyecKas u
reoMeTpuyecKas IIPOrPECCUH; YMEHHE WCII0Ib30BAThH CBOMCTBa
nociiefioBaTeabHOCTeH, (HOPMYNIBI CyMMbI M OOLIEro WieHa MpU pelIeHUU
3aja4, B TOM YHCIIE 3a/1a4 U3 JPYTrUX y4eOHBIX MPEJAMETOB U pealbHOM KU3HU

YMeHnue pemaTth 3aa4d pa3HbIX THUIIOB (B TOM 4YMCJI€ HA IPOLIEHTHI, JOJIU U
4yacTu, JBIKEHHUE, paboTy, LIEHY TOBApOB M CTOMMOCTb MOKYIOK M YCIYT,
HAJIOTH, 33]]a4 U3 00JIACTH YIPABICHUS JINYHBIMHA M CEMEHHBIMU (pUHAHCAMH);
YMEHUE COCTaBISATh BBIPAKEHUs, YPAaBHEHHUS, HEPABEHCTBA U CHUCTEMBI I10
YCIOBUIO 33Jaud, MCCIIEOBaTh IIOJYyYEHHOE pEUIEHHE M OLICHUBATh
MPaBAONO0I00HOCTh MOTYYEHHBIX PE3YJIbTAaTOB

10

YMeHue onepupoBarh MOHATUSAMH: (QHUTypa, TOYKA, OTPE3OK, MpsMas, Jyd,
JOMaHas, Yrojl, MHOTOYIOJbHUK, TPEYrOJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMH TPEYTOJbHHUKH, IMPSIMOYTOJBHBIH TpPEYroJIbHUK, MEINaHa,
OucceKTpuca U BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOIBHUK, MapajliIesIorpaMM,
poMO, MPSIMOYTOJILHUK, KBaJpaT, TPareus; OKPY)KHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C ITPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHUE pelIaTh 3a1a4H, B TOM
YHCIIe U3 TIOBCEJHEBHOW JKU3HH, HAa HAXOXK/ICHHE TeOMETPUYECKUX BEITMUUH C
MIPUMEHEHHEM U3yYCHHBIX CBOWCTB GUTYp U (HaKTOB

YMeHue omepupoBaTh  TOHSTHSIMH: PaBEHCTBO  (QUTYp, PaBEHCTBO
TPEYrOJILHUKOB; TapaUIeIbHOCTh W TMEPHEHIUKYISIPHOCTh TPSIMBIX, YroOJd
MEXIy NPSAMBIMH, TEPICHIUKYISAP, HAKIOHHASA, MPOCKIH, Mofgodue ¢Guryp,
N0JJOOHBIE TPEYTOJIbHUKU, CHMMETPHUSI OTHOCUTEIBHO TOUKH U IPSIMOIi; YMEHUE
pacro3HaBaTh PaBEHCTBO, CHMMETPHIO H 1o00ue Guryp, napauieabHOCTh U
NEePIEeHIUKYIISIPHOCTD MPSIMBIX B OKPYKAIOILIEM MUPE

11

YMeHue onepupoBaTh MOHATUSIMH: JUIMHA, PACCTOSIHUE, YroJl (BeITWYHHA YA,
CHUHYC ¥ KOCHHYC YTJIa TPEyroJIbHUKA), TUIOIIA/(b; YMEHHE OLICHUBATh Pa3Mephl
MIPEIMETOB U OOBEKTOB B OKPYIXKAIOIIEM MHpPE; YMEHUE MPUMEHATH (POPMYIIBI
IEpUMETPA U IUIOLIAAM MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTU U IUIOLIAJAU
Kpyra, o0bemMa TMpsSMOYrOJILHOTO MapajulesieNuIeia; yMEHUE NPUMEHSTh
MPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy [ludaropa, TpUroHOMETpUUYECKUE COOTHOIICHUS MJIsi BBIYUCICHHS
JUIMH, PACCTOSIHUM, IUIOLIANEN

12

YMmenue n3zo0paxarhb MI0CKUe GUIypsl 1 UX KOMOMHALIMH, TPOCTPAHCTBEHHBIE
¢Gurypsl OT pykH, C MOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB 10 TEKCTOBOMY UJIM CUMBOJIBHOMY OIMCAHUIO

13

YMeHue onepupoBaTh NOHATUSAMHU: MNPSIMOYTOJIBHAs CHCTEMa KOOPAMHAT;
KOOpJAUHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IPOU3BEJIEHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB; YMEHHUE UCIIOJIB30BAaTh BEKTOPHI U
KOOpJUHATHI JJI IPEICTaBICHUS JaHHBIX U PEllIeHUs 3ajad, B TOM YHCIe U3
JPYTUX y4eOHBIX MPEAMETOB U PeaIbHOM KHU3HU

14

YMeHue omnepupoBaTh MOHATHSIMH: CTOJIOMKOBBIE W KPYTOBBIE JHArPaMMBI,
TabJIUIBI, CpeHee apupMeTHUecKoe, MeaHa, Haubosblllee U HauMeHbIlIee
3HAUEHUs, pa3MaxX YHCIOBOTO HaOOpa; yMEHUE U3BJIEKAaTh, HHTEPIPETUPOBATH
U TpeoOpa3oBbIBaTh WH(GOPMAIUIO, TMPEJACTAaBICHHYI0 B TaOnuIax W Ha
quarpaMMax, OTpaXarol[yl0 CBOWCTBA W  XApPAKTEPUCTUKU  pealbHBIX
MPOIIECCOB M SIBIICHUM;,; YMEHHE pAaclO3HaBaTh WM3MEHYWBHIE BEITUYMHBI B
OKpPY’KalollleM MHUpe

15

YMeHue onepupoBaTh NOHATUSAMHU:  CIOy4dailHBIA  ONBIT  (CIy4yailHBIN
SKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (dJIEMEHTApHBIM HMCXOJ) CIy4alHOro
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OIbITA, CIIy4allHOE€ COOBbITHE, BEPOSTHOCTb COOBITHS; YMEHHE HaXOIUTh
BEPOSITHOCTH CIy4YalHBIX COOBITUH B ONBITaX C PaBHOBO3MOXKHBIMHU
JIEMEHTAPHBIMK ~ COOBITUAMH;  yMEHHME  pelarb  3aJaud  METOAO0M
OpPraHU30BaHHOTO Nepedopa M C HUCIHOJIB30BAHMEM MIPaBUIA YMHOXKCHHS,
YMEHHUE OLICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI W SIBIICHHH, MOHUMATh
POJIb MPAKTHUYECKHU JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITUI B OKPYKAIOIIEM
MUPE U B )KU3HU; 3HAKOMCTBO C TOHATHEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIINX YHCEJ U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

YMeHue BbIOMpaTh MOAXOAALIMA M3YyYCHHBIM METOH Ui pEIleHHUs 3a1auu,
IIPUBOJUTH IPUMEPHI MATEMAaTUYECKNX 3aKOHOMEPHOCTEH B IIPUPOJE U )KU3HH,
pacro3HaBaTh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, OIIMCBHIBATh
OTIENbHBIE BBIJAIOUIMECS PE3YJbTaThl, IIOJYyYEHHBIE B XOAEC pa3BUTUSA
MaTE€MAaTHKHU KaK HAYKH, IIPUBOJIUTH IIPUMEPHI MATEMATHUECKUX OTKPBITUHN U UX
aBTOPOB B OT€YECTBEHHON ¥ BCEMUPHOM HCTOPUU
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MATEMATHUKE
Kona IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 UYucna 1 BBIYUCIICHUS
1.1  Harypaubnble u uenble uncina. [I[pu3Haku 1e1MMOCTH LEBbIX YHCeT
12 OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOLIEHTHI, OECKOHEUHbIE MePUOIUYECKUE
npodu
1.3  PauumonanpHble yncna. ApudMeTHUECKUe Onepaliy ¢ paliOHAIbHBIMU YACIAMHU
14 JleiicTBuTenbHBIE 4YHCTA. ApPUPMETHYECKHE ONEpaluud C JICHCTBUTEIHHBIMU
qHUCIaMU
15 [TpubmmxEénnpie BBIMMCICHUS, NPABIJIA OKPYIICHUS, NPHKUAKA M OLEHKA
pe3ynbTaTa BhIYUCICHUN
2 AnreOpandyecKkue BhIpaKCHUS
2.1  bykBeHHbIE BbIpaXKeHHUs (BbIPaKEHUS C IEPEMEHHBIMHU )
29 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHAJIbHBIM IOKa3aTeNIeM.
CBoiicTBa cTeneHU
2.3  MHOrouIeHHI
24 | AnreGpamdeckast ApoOb
o5 Apudmernueckuii KOpeHb HaTypaJlbHOU creneHu. JleiicTBus ¢ apupMeTHIECKUMHU
KOPHSIMH HAaTypaJIbHOW CTETICHU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Lenbre u IpOOHO-pallMOHABHEIE ypaBHEeHUs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUH
32 Lenble u apoOHO-palOHANbHBIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1  IlocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIbHOCTEN
4.2 | Apudmernueckas U reoMmeTpuueckas nporpeccuu. Popmyiia ClI0XXKHBIX MPOLIEHTOB
5 OyHKIMH
@Oynk1us, cnocoOsl 3aaanus yHkuu. I'paduk pynkuun. O6nacTsb onpeneneHus
U MHOXecTBO 3HaueHud  ¢yHkuuu. Hymu  dynkumun.  IlpomexyTtku
5.1. | 3HakonocrtosHCTBa. I[IpoMeXyTKM MOHOTOHHOCTH (QYHKUMH. MakcUMyMbl U
MUHUMYMbl GyHKIMU. Haubonbliee u HauMmeHbllee 3HaueHUEe (QYHKIUU Ha
IIPOMEKYTKE
6 Koopannats! Ha IpsiIMOi M INTOCKOCTH
6.1  KoopauHatHas npsimast
6.2 | JlexapTOBBI KOOPIWHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1  T'eomerpuueckue GUrypsl U UX CBOICTBa
7.2  TpeyronbHUK
7.3 | MHOroyroJlbHUKu
7.4  OKpYyXHOCTb U KpyT
7.5  V3mepeHHe reOMETPHUUECKUX BETHYUH




7.6

BekTopsl Ha n10CKOCTH

8 BeposTHOCTh M CTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTHKA
8.2  BeposTHOCTH
8.3  KomOunaropuka
8.4  MHoxecTBa
85  I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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