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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa siBISieTCS OAHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 00Iero oOpa3oBaHHs: OHA
oOecnieunBaeT U3y4eHHUE IPYruX JTUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TAaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIsi MPOAODKEHUs 00pa30BaHUs M B MIOBCETHEBHOM KU3HU.
PazButne y oOydaroomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOdpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBJICHUH U
IPOIIECCOB B TPHUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KAayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl o0ecreurnBaeT pa3BUTHE YMEHUS Ha0Jl0/1aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
JIENCTBUS W BBIBOABI, (GOpMYyIUpOBaTh yTBEpkaeHUs. OCBOeHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaroIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
WHAYKTUBHBIE PacCyXJIeHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoOBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITENIbHOE pEIIeHUEe 3aJad  SBJSeTCs — peaju3anueit
JeSTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUSI.

B ctpykType nporpammel yueOHOTo Kypca «Anredpa Jijis OCHOBHOTO 0011ero 00pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEpKAaTeIbHO-METOANYECKUE JUHUM: «YHucina M BBIYHUCICHUS,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBa», «DyHkium». Kaxnas u3 3tux
COJIEpKaTEeIbHO-METOAUYECKHX JIMHUN Pa3BUBACTCS HAa NPOTSHKEHUM TPEX JIET U3yUEHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xxone u3ydeHus yueOHOro Kypca oO0y4aromumcs
IIPUXOJUTCS JIOTUYECKU PACCYXkATh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK. B cBsi3n
C OTHUM B MporpamMmy yueOHOro Kypca «AnreOpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
NpEJCTaBICHHbBIE BO BCEX OCHOBHBIX pazJielax MaTeMaTHMYecKoro oOpa3oBaHHUs U
CHOCOOCTBYIOIIME OBJIaICHHIO 00yJarOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO S3bIKA.
ConepxaTelbHOM M CTPYKTYPHOHW OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUU «YHcia ¥ BBIYUCIEHUSD) CIY>KUT OCHOBOM JIJIS TaIbHENUIIEr0 U3yUEeHUS
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHIO y OOy4arolUXcs  JIOTMYECKOTO  MBIIUICHHMS,
(GOpMHUPOBAHHIO YMEHHMSI MOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TMOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIIe HA ypOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHCIIAMHU,
dbopMupOBaHUEM MPEACTABICHUN O JCHCTBUTENHFHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHEeMY 00IIeMy 00pa30BaHUIO.

CogepxaHue JByX anreOpanuecKux JHHUA — «AnreOpanueckue BBIPDAKEHUS» W
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MaTEMaTUYECKOTO
amnmapara, HeoOXOJAUMOTO JIJIsl pelIeHHs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OPUEHTHPOBAaHHBIX 3a7a4y. Ha ypoBHe OCHOBHOTro o0miero oOpa3oBaHHS y4eOHBIM MaTepual
TPYNIUPYETCST BOKPYT pPAlMOHANBHBIX BBIpOKEHUH. Anrebpa IEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKH KakK s3bIKa JJIs [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJeNiel, OMHUCaHus MPOLECCOB U
SBIIEHUH pealbHOTO Mupa. B 3amaun oOydeHus anrebpe BXOAAT TaKKe JajbHeWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINIIEHHUS, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(OpPMATUKHU, W OBJIAJICHUE HABBIKAMHU JCIyKTHUBHBIX paccyxneHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpaUYeCKOM  JIMHUM  HAIEJIEHO Ha  TMOJy4YeHHe
00yJaromUMHUCs 3HaHUH 0 QYHKIHMSIX KaK BaXKHEHIIIeH MaTeMaTHUECKON MOJIENN JJIsl OTIMCAHUS U
UCCJIEIOBaHMsI Pa3HOOOPa3HBIX MPOIIECCOB M SIBICHUNW B mpupoae U olmiectBe. M3ydenue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaOIIMXCS YMEHHS MCIIONb30BaTh pPAa3IMYHbIC
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BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECCKHUE, rpaduueckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUIN O pOJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALINH U
KYJbTYpHI.

CormnacHo yueOHOMY MUIaHy B 7—9 Kilaccax u3ydaeTcsl yueOHBIN Kype «Anredpay, KOTOpbId
BKJIIOYACT CJIEAYIOIIME OCHOBHBIC pa3fiesibl coaepkaHus: «Yuciaa U BBIYHUCICHUN,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

MECTO YYEBHOI'O IIPEJIMETA «AJI'EBPA» B YYEBHOM IIVIAHE

Ha y4aeGnbr1it kype «Anredpa» orBoautcs 306 4acos.
Ouno-3a04Has, 3a04yHas popma 0OydeHus

7 xnacc — 102 gacoB (aynuropHas pabora - 68 4acoB, camocTosTenbHas padborta — 34 gaca), U3 HUX
YPOKOB, OTBEICHHBIX Ha KOHTPOJIbHBIC paOOTHI (TECTHPOBAHUE), - HE OoJiee 4 4acoB.

8 kimacc — 102 yacoB (ayautopHas paboTa - 68 4acoB, caMocTosiTenbHast paboTa — 34 yaca), U3 HUX
YPOKOB, OTBEJIEHHBIX Ha KOHTPOJIbHBIE pabOTHI (TECTUPOBAHUE), - HE OoJiee 4 4acoB.

9 xnacc — 102 gacoB (ayauropHas padora - 68 yacoB, camocTosTenbHas padboTta — 34 gaca), U3 HUX
YPOKOB, OTBEICHHBIX Ha KOHTPOJIbHBIE paOOTHI (TECTUPOBAHUE), - HE OoJiee 4 4acoB.

COJEPXAHUE YYEBHOI'O ITPEJIMETA

7 KUIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECITUYHBIE, IEPEXO0/1 OT OAHOM (GOPMBI 3arucu ApoOei K Apyroi.
IloHsiTHE pallMOHAIBHOTO YHWCIA, 3alIMCh, CPABHEHUE, YIOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHATBHBIMU YicaaMy. Pelienne 3a1a4 U3 peaabHON MPaKTUKU
Ha YacTH, Ha TPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeleNieHHe, MpeoOpa3oBaHue BhIpAXEHUN Ha
OCHOBE OIIpe/ieNIeHus], 3aUCh OonbluX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
poOu B BHJIE NMPOLIEHTOB. TpHU OCHOBHBIE 33J]aul Ha MPOLEHTHI, PELIeHNE 3aJau U3 peabHOU
MPAKTUKH.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 00paTHasi MPONOPLMOHATBHOCTH.

AuredpanyecKkne BbIPaKeHUS

IlepemeHHbIE, YMCIOBOE 3HAYEHHE BBIPAKEHMS C NEepeMeHHOU. [lomycTnMble 3HaueHUs
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MEX/Ty BEJIMYMHAMU B Bujie GopMysibl. Berancinenus
no ¢opmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuiia MpeodpazoBaHKs CyMM U IPOM3BEACHUH, MpaBUiIa PacKpPbITUA CKOOOK M NMPUBEACHUS
IMOJOOHBIX ClIara€MbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OnHounenbl 1 MHOrouieHbl. CreneHb MHOrouwieHa. ClioKeHue, BBIYMTaHUE, YMHOKEHHE
MHOro4eHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMbl M KBaapaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUs M HEpABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHUs, MpaBuia MpeoOpa3oBaHUsl YpPaBHEHMsSI, PaBHOCHUIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOM IEPEMEHHOHM, YHCIO KOPHEH JIMHEMHOrO0 YpaBHEHHS,
pelleHne JIMHEHWHBIX ypaBHeHHI. CocTaBi€HME YpaBHEHUH IO YCIOBHUIO 3aJadd. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHCHUM.
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JluneliHOE ypaBHEHHE C IBYMs MEPEeMEHHBIMU M ero rpaduk. Cucrema ABYX JIMHEHHBIX
YPaBHEHMH ¢ JByMs INepeMeHHbIMH. PemieHue cucreM ypaBHEHHMH €IOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3aj]ay ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKINHA

Koopaunara Touku Ha npsmoi. UucioBble NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

[TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca W OpAMHATa TOYKM Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucUMocTei. [lonsatue pynkunu. ['papuk Gynkiuu. CoiictBa pynkuunii. Jlnneiinas
dbynaknus, e€ rpaduk. 'paduk byakuun y = [x|. 'paduyeckoe pemieHne TMHEHHBIX YPAaBHCHUH 1
CUCTEM JIMHEHHBIX YPABHEHUM.

8 KVIACC

Yucia ¥ BbIYMCICHUSA

KBanpatHelii kopeHb u3 uucna. IloHstTue 00 wuppanuoHanbHOM uucie. JlecATHUHBIE
npuOJIMKEHUST MPPAaMOHANBHBIX uncen. CBoicTBa apupMETHYECKUX KBAJAPATHBIX KOPHEH U MX
OpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
qyucia.

CreneHs ¢ 1eqbIM IT0Ka3aTenaeM U e€ cBoiicTsa. CTaHaapTHas 3alych YHCIIA.

Auredpanyeckune BbIpaKeHUs

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas apoOb. OcCHOBHOE CBOWCTBO anreOpandeckoit apodu. Croxenue,
BBIUUTAHUE, YMHOXKEHHE, JIeJeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHNS H HEPABEHCTBA

KBanpatHoe ypaBHeHHe, ¢opMyna KOpHEHl KBajapaTHOro ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHu#, cBOASAIMXCA K JMHEWHBIM M KBajapaTHeIM. Ilpocreiimme npoOHO-
palMOHAaIbHbIE YPABHEHUS.

['paduueckass MHTEpHpeTalusi ypaBHEHUH C JIByMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUH € IByMs IEpEMEHHBIMU. [ [prMepHI pelieHns cucTeM HEJIMHEWHBIX YPABHEHUH C IBYMS
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

UucioBble HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonarue ¢pynkumuu. O6macTh onpeaeneHuss ¥ MHOXKECTBO 3HaueHH QyHKuuu. CrocoOsl
3aaHus QYHKIIHH.

I'padux ¢ynkumu. Urenue cBoiictB ¢yHkuuu no e€ rpapuky. [Ipumepst rpaduxos
GyHKIMH, OTpa)arolux peajgbHble TPOLECCHI.

OyHKIUY, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCHMOCTH, UX
rpabuku. Oynkupn y =x2, y =x, y = \x, y=|x|. [padudeckoe pemenne ypaBHEHNH U CHCTEM
YpaBHEHUM.

9 KIIACC

Yuciia ¥ BbIYUCICHUA

PanmonanpHble yncia, UppalMoHaIbHbIe YKcia, KOHEYHbIE U OECKOHEYHBIE JECSTHYHBIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE YHCIA KaK OECKOHEYHBIC
JecsITUUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKTY MHOKECTBOM JEHCTBUTENbHBIX
4KCeJl U KOOPAUHATHOU IIPSIMOM.

CpaBHeHuE [EHCTBUTENBHBIX 4YHCEN, apu(pMeTHYecKue IEUCTBUSA C JEHCTBUTEIbHBIMU
YHUCJIaMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIETO MUPA, ATUTEIHLHOCTH MPOLIECCOB B OKPYKAIOIIEM MHPE.
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[TpuOnmxk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb HpuOIMkeHuss. OKpyriieHue 4dHcel.
[Tpukuaxa v OLeHKa pe3yIbTaTOB BEIYUCICHHUMN.

YpaBHeHusI 1 HePaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJIAIINUXCS K TUHEHHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIINXCS K KBAaAPAaTHBIM. bUKBagpaTHoe
ypaBHeHHue. [Ipumepsl pelieHns ypaBHEHUN TPETbeW M YETBEPTOM CTENEHEH pa3joKEHUEM Ha
MHOKUTEIH.

Pemenue npoOHO-palinoHaNbHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 3a/1a4 alredpanyeckum
METOJIOM.

VYpaBHeHHE C ABYMs NEpPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEHHBIX
YPaBHEHUH € ABYMs IEpEMEHHBbIMU. PelieHune cuUcTeM [BYX YpaBHEHMH, OJAHO U3 KOTOPBIX
JUHENHHOe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTEpHpeTalys CUCTEMbl YpaBHEHUH ¢
JIBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3ajay anreOpanyeckuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pewienne JMHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PelieHue cucreM JIMHEWHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas MHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUUHA

KBagpatuunas ¢ynkuus, e€ rpadpuk m cpoiictBa. Ilapaboma, xoopauHaThl BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

Ipaduxu pynxnumii: y =kx, y=kx +b, y=k/x,y=x>, y= VX, y= x|, 1 UX CBOICTBA.

YucioBbI€ NMOCI€10BATEILHOCTH H IPOIPECCUH

[ToHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTU. 3aJaHKE IOCIEN0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIion n-To YiIeHa.

Apudmerndeckas 1 reoMmeTpuuecKas nporpeccuu. @opMyibl 7-ro 4ieHa apupMeTHIecKoi
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakeHre 4YIeHOB apU(PMETHUYECKOH M TeoMeTpUYecKoil mporpeccuii TOUYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHbBIE MPOLIEHTHI.



YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEXJIEHUE «HACTHAS HIKOJIA LIOJAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Tesn.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CIIb Ne 1798 ot 15.04.2016 1.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Pe3yJabTAThl OCBOGHUSI IPOTPaMMbl  y4yeOHOro Kypca «Anredpa»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM HMHTEpeca K NPOLUUIOMY U HACTOSIIEMY POCCUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB W POCCUHCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpakJaHWHA M peau3allid ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO 0o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)XJEHUIO 3TUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUHN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B PEIICHHM NPAKTUYECKHUX 3a/ad MaTeMaTUYeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATUYECKOr0 00pa30BaHUS HA NPOTSHKEHUU BCE
JKU3HU JJIs1 YCHEIIHON MpOQecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHHS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH /ISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJIEHUEM S3bIKOM MaTEMaTHUKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) ¢pusuveckoe BocnuTanue, GopMupoBaHue KyJIbTYPhI 310POBbSI M IMOLMOHAJIBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHSTh MAaTEMaTUUYECKUE 3HAHUS B UHTEPECAaX CBOETO 3JJ0POBbS, BEICHUS
3I0pOBOro 00pa3a >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTallell Ha NMpUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM JUIsl pelleHus 3aaad B 00JacTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIoLIel cpeibl, 0CO3HAHUEM TIJI00ANIbHOIO XapakTepa SKOJIOTHYECKHUX
npo0JieM U IyTel X pelieHus;

8) ajanTanust K HI3MEHAOIUMCS YCJI0BUSAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTHIO K JAECWCTBHUSAM B YCIOBHUAX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JEeSTeNIbHOCTh, B TOM YHCJE YMEHUE YUUTHCS y JPYTHX
JIOJIeH, MPUOOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OINBITA IPYTUX;
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HEO0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4HCiIe (HOPMYyTUPOBATH UICH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX M SIBICHUAX, B TOM YHUCJIE pPaHEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMAThH CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBATh NMPUHHUMAEMble DPEUICHUS W JCHCTBHS,
bopMyIUpOBATh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AecTBUA:

—BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOWICHUH MEXAY TMOHATUAMHU, (OPMYTUPOBATH ONPEACICHUS  MOHSATHA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMUA, OCHOBAHUA [UIsi 000OIIeHUs u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

—BOCIIPUHUMATh, (HOPMYIUPOBATh W MPeoOpPa30OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

—BBISIBJIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (hakTax,
JaHHBIX, HaOMIOJEHUSIX U  YTBEPXKICHMUSX, Ipeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

—J1eJ1aTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

—pa3bupaTh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IIPSIMBIE U OT MPOTUBHOTO),
MPOBOAMTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTeIbCTBA MATEMAaTHUECKUX (DAKTOB, BHICTPANBATh
apryMEHTalWI0, TPHUBOJUTH NPUMEPHl W KOHTPIPHMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHuUs;

—BbIOMpaTh CcHocod penieHUs y4dyeOHOW 3ahauu (CpaBHMBAThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubojJee MNOAXOAALIMM ¢ Y4ETOM CaMOCTOSTENBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTebCKue AeHCTBUA:

—HCMOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATENIbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUpPOBATh
BOIPOCHI, PUKCUPYIOLIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATENBHO YCTaHABINBATH HCKOMOE U
JIaHHOe, (GOPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHUE;

—IPOBOJUTH IO CAaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIOKHBIM 3KCIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCcKOro OOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

—CaMOCTOSITENIbHO (POPMYIUPOBATH 000OIIEHNS U BBIBOABI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI;

—IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIIIBUraTh IIPEAOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

—BBISIBJIATh HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, JAHHBIX, HEOOXOAUMBIX JJIS
pelleHus 3aJa4H;

—BBIOMpaTh, aHAIU3UPOBATh, CHUCTEMATU3HPOBaTh W MHTEPHPETUPOBATH HH(POPMAIIIIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

—BbIOMpaTh (HopMy IMpeacTaBiIeHUs UHPOPMAIMKM U WILTIOCTPUPOBATh pellaeMble 3ajaun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

—OLIEHHUBATh HAIE&XKHOCTh MH(DOpPMALMKM N0 KPUTEPHUSAM, MPENTIOKEHHBIM YUUTENIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
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—BOCIIPUHUMATh ¥ (POPMYITUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSMHU U ICISMHU
oOwIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTax, 1aBaTh MOSCHEHUS 110 X0y PEIICHHUS 3a]]a4i, KOMMEHTHPOBATh MOTYYCHHBIN PE3YIbTaT;

—B X0Jie¢ 00CyX/IeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBbl,
pelaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS, COTOCTABISTh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jiHuue U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

—TPEJCTAaBIATh PE3yJabTaThl PEUICHHs 3a/ayd, SKCIIEPUMEHTa, HCCIEIOBaHUA, MPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh ()OPMAT BBICTYIICHUS ¢ YUETOM 33724 IPE3CHTAIMHA U OCOOSHHOCTEH
ayJIUTOPUH;

—TIOHUMATh ¥ HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAIBHONW pabOThl Mpu
peleHny y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;

—TIPUHAMATh 1EJIb COBMECTHOW JIEATEIHPHOCTH, IUIAHUPOBATh OPTAaHHU3AIMI0 COBMECTHOMN
paboThl, pacrpeAensaTh BUIbI padoT, JOrOBApUBATHCS, OOCYKIATh MPOIECC U Pe3yNbTaT paboThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

—Yy4acTBOBaTh B IPYyNIOBLIX (hopmax paboThl (00CykaeHHs, 0OMEH MHEHHUSIMH, MO3TOBbBIE
HITYPMBI ¥ JIPYTHE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOW JICHUCTBUS C
IpPYTMMH YJI€HaMHd KOMAaHJbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

—CaMOCTOSITETIbHO COCTAaBJIATh IUJIaH, aITOPUTM PEIIeHUs 3a7]a4u (U €0 4acThb), BHIOUpaTh
crocod pemeHuss € y4€TOM HMEIOIUXCS PECYpcOoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

—BJIaJIETh CIIOCO0AMHU CaMOMPOBEPKHU, CAMOKOHTPOJS Tpollecca W pe3yibTaTa PelIeHUs
MaTeMaTHYeCKOH 3aa49H;

—TpPEeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpPU PEHICHUH 3aJa4, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

—OIIEHUBATh COOTBETCTBUE pE3yJbTaTa ACSATEIHHOCTH MOCTABICHHOW IENU M YCIIOBHSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTUKECHHSI eI, HaXOJUTh OIIUOKY, AaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

MNPEIAMETHBIE PE3YJIBTATHBI

K konmy oOydeHuss B 7 Kjacce 0OydalOIMICS TOTYyYUT CIEAYIOIIME TPEeIMETHBIC
PE3yIbTaTHI:

Yucsa v BbIYUCICHUSA

BoimonHsATe, coderas yCTHbIE W MHCHMEHHBIE MPHEMBI, apupMETHUYECKUe MCUCTBUS C
paroHaTFHBIMU YHCIIAMHU.

HaxomuTe 3Ha4YeHHs] YMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI U
NpUEMBI  BBIUYMCIICHUS 3HAYCHUU JPOOHBIX BBIPAKEHWH, COJEp)KAIIMX OOBIKHOBEHHBIC U
JECATHUYHBIE TPOOH.

[lepexonuTh OT OAHON (QOPMBI 3aIUCH YHUCEN K JIpYyroi (mpeoOpa3oBbIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAIOYMBATH PAIIMOHAIBHBIE YUCIA.

OKpyrJTh 4ncia.

BhINIONMHATE MPUKHUIKY U OLIEHKY PEe3yJIbTaTa BBIYMCICHUH, OICHKY 3HAYCHHH YHCIIOBBIX
BbIpaXeHUI. BBIMOMHATE AEWCTBUS CO CTENEHSIMHU C HATYPAJbHBIMU MTOKA3aTEISIMHU.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHbIX YHCET.
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Pemlate NpakTUKO-OPUEHTUPOBAHHBIC 33Ja4d, CBS3aHHBIE C OTHOLICHUEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YIbTaThl PEIICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0OBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb30Bath anredpanyecKyto TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonute 3HaueHms1 OyKBEHHBIX BBIPAXKEHHUH MPH 3aJJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHus LEI0ro BbIPAXKEHHUs B MHOTOUWIEH IPUBEIEHHUEM NOJOOHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATP yMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH U MHOIOYICHA HA MHOIOYIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWICHOB HAa MHOMKUTENIHM C IOMOULIBKO BBIHECEHHUS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHEHHs (HOpMyT COKpam&HHOTrO
YMHOXEHHUS.

[TpumeHsTh 1peoOpa3oBaHUs MHOTOWIEHOB ISl pELICHUsS pPA3IMYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAILHON ITPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEN C HAaTYpaJbHBIMH MOKa3aTeNIMU Ul IPeoOpa3oBaHUs
BBIPKEHUM.

YpaBHeHUs M HEpaBEHCTBA

Pemars yinHelHBIE YypaBHEHMsI C OJHOW NEPEMEHHOW, NIPUMEHss IpaBUia IEpexoja OT
HUCXOJHOTO YpPaBHEHHUS K pPaBHOCWIBHOMY eMy. lIpoBepATh, ABJISETCS JIM YUCIO KOpPHEM
YPaBHEHHS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JINHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath nmpuMepsl Map Yucel, SIBISIOMUXCS PELICHUEM JIMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH.

Crpoutb B KOOPJAMHATHOW IUIOCKOCTH TpaduK JIMHEHMHOro YpaBHEHUS C JByMs
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemarp cucreMbl ABYX JIMHEWHBIX YPaBHEHHMHM C JIByMsl NE€PEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBnaTh M pemiaTh JIMHEHHOE YPaBHEHHE WM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBHIO 3a/1a4d, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyM IOJY4YECHHBIN
pe3ynbTar.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHOW TPSAMOH TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3allCHIBaTh YHCJIOBBIE IPOMEXYTKH Ha
aIreOpanvyeckoM si3bIKe.

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM TO 3aJaHHBIM KOOpAMHATaM, CTPOMUTH
rpaduku tuHeHHbIX GyHKuuid. CTpouts rpaduk GyHKIMH y = [X|.

OnuceIBaTh C TOMOIIbIO (DYHKIIUI N3BECTHBIE 3aBUCUMOCTH MEX]Ty BEIMYMNHAMU: CKOPOCTH,
BpEMs1, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTh, BpeMs, 00bEM padoThI.

Haxonauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumath rpaduyeckuil crocod MpencTaBlIeHUs U aHaTu3a MH()OpMAIUM, W3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K xoHmy oOyyenus B 8 kiacce oOydaroumuiics MOMYYUT CIEIYIOIUE MpPEIMETHBIE
pe3ynbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonb30BaTh HadallbHBIE MPEJICTABICHHS O MHOXECTBE JCMCTBUTEIBHBIX YHMCEN IS
CpaBHEHHsI, OKDYIJICHUS M BBIYUCICHH, H300pa)xkaTh ACHCTBUTEIbHBIC YHCIA TOYKAMH Ha
KOOPJAUHATHOU MPSIMOIA.
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[TpuMeHsTH MOHATHE apU(PMETHIECKOT0 KBAAPATHOTO KOPHS, HAXOIUTh KBaIPaTHBIE KOPHH,
UCMONb3Yysl NPU HEOOXOIUMOCTH KaJbKYJATOP, BBIIOJHATH NPeoOpa3oBaHUs BBIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBare 3anyMcu OOJIBIIMX M MalbIX YHMCEN C IOMOLIbIO JIECATHUYHBIX IpoOed U
crenenel uucia 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHH C IeJbIM II0Ka3aTeleM, BBIMOIHATH IPeoOpa3oBaHuUs
BBIPAXCHU, CONEPIKAIUX CTEIIEHU C LIETIbIM ITOKA3aTEIEM.

BbINONHATE TOXKIECTBEHHbIE NPe0oOpa30BaHUS PALMOHAIBHBIX BBIPAKEHUII HAa OCHOBE
IpaBuiI JEHCTBUIN HAJL MHOTOYJIEHAMU U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpuMmeHsTH IpeoOpa3oBaHus BEIPAXKEHUH U1 peLIeHNs Pa3JIMYHbIX 337a4 U3 MaTEMaTUKH,
CMEXHBIX [IPEIMETOB, U3 PEAbHON IPAKTUKH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemats nuHeliHbIe, KBaJipaTHbIE YPAaBHEHUS U PAllMOHAIBHBIE YpaBHEHMsI, CBOJSAIIMECT K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBOINTH MPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKuX MpeicTaBlIeHUH (YyCTaHaBIUBaTh, UMEET JIM YPaBHEHHUE WU CUCTEMA
YpaBHEHUH peLlIeHus], €CJIU UMEET, TO CKOJIbKO, U IIPOUEe).

[lepexoaute OT cioBecHOW (OPMYIMPOBKHM 3alaud K €€ anreOpandyeckod MoJenu ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y IIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, pEIllaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOM MEPeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[ToHnMaTh U UCHIOIB30BaTh PYHKIIMOHAIbHBIE OHATHUS U SI3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaueHMsI), OTIPeNIeNATh 3HaUeHHE (PYHKIMH IO 3HAYECHUIO apryMeHTa, OIpeelsiTh CBOWCTBRA
dbyHkumu 1o e€ rpaduky.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y=k/x,y=x%y=x>,y = [x|, y = VX, OricBIBaTh CBOHCTBA YHCIOBOI (DYHKIMHK 10 €&
rpaguxy.

K konmy oOydeHus B 9 KJjacce oOydarOIMMCsS TMOTYyYUT CIEAYIOIIME TPEeIMETHbBIC
pE3yJIbTaTHI:

Yuciia v BbIYMCIEHUSA

CpaBHUBATh U YIOPAJ0YNBATH PALlMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BoimonHaTe apudmeTnueckue NeHCTBUS C PallMOHAIBHBIMHU YHCIAMH, COYETas YCTHBIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPAL[MOHATIBHBIMU YHCIAMH.

HaxoauTh 3HaueHus: cTeneHei ¢ LenbIMU MoKa3aTeNIIMU U KOPHEH, BHIYUCIATh 3HAUCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh AEMCTBUTENIbHBIE YHWCIA, BBINOJHATH HPUKHUAKY pe3ysibTaTra BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUsI M HEpaBEHCTBA

PemaTs nuHENHbIE U KBaipaTHBIE YPABHEHUS, YPABHEHM S, CBOIALIUECS K HUM, IPOCTEUILINE
JIPOOHO-palMOHATIFHBIC YPABHEHUS.

Pemats cucrempl ABYX JIMHEHHBIX YPaBHEHHH C JBYMs NEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OHO YpaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TekCTOBBIE 3afaud  anreOpanvyeckuM CIOCOOOM C TOMOUIbIO COCTABICHHS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMs IICPEMEHHBIMH.
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IIpoBOIUTH NMPOCTEMNIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKux MpeacTaBlIeHni (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIpOUEe).

Pemate JsMHElHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTh peELICHHE
HEPaBEHCTB HA YUCJIOBOU IIPSMOM, 3aIIMUCHIBATH PEUICHUE C IIOMOLIBIO CUMBOJIOB.

Pemats cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKJIFOUAOIIME KBaPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbl HEPAaBEHCTB Ha YHCIOBOM IMPSIMOM, 3alUCBHIBATH
peLIeHNE C IIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a1a4.

DOyHKIUHA
PacrioznaBath (QyHKIIMY W3YYCHHBIX BHIOB. [l0Ka3bIBaTh CXEMaTHYECKH PACTIONOKEHUE HA
KOOpJMHATHON IJIOCKOCTH rpadukoB byHKIUi

BUma: y =kx, y=hkx+ b, y =k, y=ax’ +bx + ¢,y =x°, y=Vx, y =|x|, B 3aBucumoctn  oT
3Ha4YeHUH KO0A((OUIIMEHTOB, ONUCHIBATH CBOUCTBA (DYHKITHIA.

Crtpouts M H300pakaTh CXEMATHYECKH TIpapUKH KBAJAPATUYHBIX (DYHKIHUH, OMUCHIBATH
CBOWCTBA KBa/IPATUYHBIX (DYHKIIHI TIO UX TpadrKaM.

Pacrio3naBath KBaJpaTHIHYIO GYHKIHIO 110 GopMyIie, IPUBOIUTE IPUMEPhI KBAIPATHUHBIX
(GYHKIMH U3 peallbHOW KHU3HH, GU3UKU, TEOMETPHUH.

YucaoBble MOCI€10BATETLHOCTH U POTPECCHH

Pacrnio3HaBaTh apu(METHUECKYIO ¥ TE€OMETPHUECKYIO MPOTPECCUU MPU pasHBIX CIOco0ax
3aIaHMsL.

BBINOJNHATE BBIYUCICHHUS C HUCIOJIB30BaHUEM (OPMYN N-ro 4ieHa apupMETHYECKOH |
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4JICHBI TOCIE0BATEIBLHOCTH TOYKaMH Ha KOOPIUHATHOH IJIOCKOCTH.

PemiaTh 3a1aun, CBsI3aHHBIC C YUCIOBBIMH MTOCIICIOBATEIBHOCTAMHE, B TOM YHCJIC 3aa4H U3
peanbHOM KU3HU (C UCTIOJIB30BAaHUEM KaIBKYIATOPA, HU(POBBIX TEXHOIOTHIHA).



YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA I1IO/I1B»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

TEMATHYECKOE IINTAHUPOBAHHUE

Email: edu@codiv.ru Temn.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

7 KIIACC
Ne HaumenoBanue KomnmuecTBo wacos
n/m pa3enoB U TEM Beero| k.
TDOIDAMMEI oHTp- || ITpakT- MerTtoss! 1 GOpMBI OpraHU3alN O0yUeHH. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst
porp ble KHUe
paboTHI || paboTHI
1 |Yucna u Boluucnenus. || 25 1 CucremaTu3upoBaTh U 000TANIATH 3HAHUS 00 OOBPIKHOBEHHBIX U JACCATUYHBIX JAPOOSX.

PaumonanbHble ynciaa

CpaBHUBaTh U YHOPS0YMBATh ApoOU, TPeoOpa30oBbIBasi IPU HEOOXOJUMOCTH JAECATUYHBIE APOOU
B OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B JIECSITUYHBIE, B YACTHOCTH B OECKOHEUHYIO 1€CATUUHYIO
JPOOB.

[TpumMeHsaTH pazHOOOpa3HbIe CIIOCOOBI U MPUEMBI BEIUMCIICHUS 3HAUCHHUH APOOHBIX BBIPAXKEHUH,
coJiepKaluX OObIKHOBEHHBIE U IECATUYHbIE IPOOU: 3aMEHATh IPU HEOOXOJUMOCTHU JAECITUUHYIO
IpoOb OOBIKHOBEHHOM U OOBIKHOBEHHYIO A€CATUYHOM, IPUBOAUTH BBIpAXKEHHE K (hopMe,
Hanboee y00HOH I BEIYUCIICHUH, TPeoOpa30BhIBATh APOOHBIC BRIPAKEHUS HA YMHOXKCHHE U
JieNICHUE JECATUYHBIX Apo0ei K JeMCTBUSAM C LENbIMU YUCIaAMH.

[IpuBoUTE UKcIOBBIE M OYKBEHHBIE TPUMEPHI CTETIEHU C HATYPaJIbHBIM [TOKa3aTeIeM, OObACHSA
3HAUEHUS OCHOBAHUS CTEIIEHU U M0KAa3aTellsl CTENEHH, HaXOAUTh 3HAUYEHNUs CTETNIeHe! BUa an (a —
m000€ palMOHATEHOE YHUCIIO, 71 — HATYPAJIbHOE YHCIIO).

[ToHrMaTh CMBICH 3aMKUCH OOJIBLIMX YUCEN C MOMOIIBIO JECITUYHBIX ApoOei U cTeneHel yucia
10, npUMEHSATh UX B pEaJIbHbIX CUTYyaIUsX.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3I0KEHUS HA MHOXKUTEIN HATYPaIbHBIX YHCEN.

Pemrate 3a1aun Ha 4acTH, MPOIEHTHI, TPOTIOPIIUH, HA HAXOXKACHHE IpoOu (ITPOLIEHTA) OT
BEJIMYMHBI M BEJTMUUHBI 10 €€ ApoOu (IIPOLEHTY), ApoOH (IIPOLIEHTa), KOTOPbIIl COCTABIsET OJIHA
BEJIMYMHA OT IPYTOM.

[IpuBoANTH, pa3dHpaTh, OLIEHUBATH Pa3IMYHbIC PEIICHUS, 3alIUCH PEIIeHUH TEeKCTOBBIX 3aay.
PacrioznaBath 1 OOBSICHSTH, OMHUPAsCh HA OMPENETIeHHUs, IPSMO MPONOPLHUOHAIbHBIE U 00PaTHO
MIPOIOPILIMOHANIbHBIE 3aBUCUMOCTH MEX/ly BEIMYMHAMM; IIPUBOAUTH IPUMEPHI ITHUX
3aBHCUMOCTEH U3 peabHOro MHpa, U3 APYruX y4eOHBIX MPEAMETOB.

Pemarh npakTUKO-OpUEHTHPOBAHHBIE 33]]a4l Ha APOOU, MPOLEHTHI, IPSMYIO U 00paTHYIO
MIPONOPLIMOHAIIBHOCTH, IPOIIOPLIUU
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HaumenoBanue
pa3zieyioB U TEM
MPOTPaAMMBbI

KommuectBo uacoB

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboTHI

Mertoss! 1 GOpMBI OpraHU3alN 00yUeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCsI

AnreOpandeckue
BBIPKCHUS

27

1

OsnazieTp anredpandecKol TEPMUHOIOTUEH U CUMBOJIMKOM, IPUMEHSATH €€ B POIIECCEe OCBOCHUS
y4eOHOro MaTepuaa.

Haxoaute 3HaueHns1 OyKBEHHBIX BBIPAKCHUH MPH 33JaHHBIX 3HAUYCHHUAX OYKB; BBIIIOJIHATH
BBIYHCIICHUS 110 (hOpMYyJIaM.

BeimonHsTh peoOpa3oBaHus [EI0T0 BHIPAKEHHUSI B MHOTOWIEH NPHBEICHUEM MOJ00HBIX
CJIaraéMblX, paCKpbITUEM CKOOOK.

BBIOTHATE yMHOKEHHE OTHOUJICHA

Ha MHOTOYICH ¥ MHOTOYJICHA Ha MHOTOYICH, IPUMEHATH (POPMYIIbI KBaJpaTa CyMMBI M KBajipara
pa3HOCTH.

OcCyIecTBIATh Pa3ioKeHHEe MHOTOWICHOB HA MHOXKUTEIH MYyTEM BBIHECEHUS 32 CKOOKH 00IIero
MHOXKUTEJS, TPUMEHEHHS (POPMYIIBI PA3HOCTH KBapaTOB, (GOpMYIT COKPAIIEHHOTO YMHOKEHHUSL.
[TpuMeHsATh MpeoOpa3oBaHUEe MHOTOWICHOB [UIs PEIICHHS PA3TMYHbBIX 3a/1a4 U3 MaTCMaTHKH,
CMEXXHBIX MPEIMETOB, 3 PEATbHON MPAKTHKH.

3HAKOMHUTHCS C UCTOPUEH Pa3BUTUSI MATEMATHKH

YpaBHeHuUs u
HEpPaBEHCTBA

20

Pemate nuHeliHOE ypaBHEHUE ¢ OAHON IEPEMEHHON, MPUMEHSS ITPaBUJIa Mepexoaa OT HCXOTHOTO
ypaBHEHHUS K PaBHOCHILHOMY €My 00Jiee MpoCcTOro BUIA.

[TIpoBepsTh, ABISAETCS U KOHKPETHOE YUCIO KOPHEM YPABHEHHS.

[TonOupath npuMepsl Map YKCeN, BISIOMUXCS PEIICHUEM JTMHEHHOTO YPaBHEHUS C IBYMSI
[IePEMEHHBIMHU.

CTtpouth B KOOPJMHATHOHN MIIOCKOCTH T'paUK TUHEHHOTO YpaBHEHUS C ABYMs IEPEMEHHBIMU;
MOJTB3YSCh TPpahKOM, TPUBOJIUTH MPUMEPHI PEIICHUS YPaBHEHUS.

Haxonute penienne cucteMsl IBYX JIMHEWHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU.

CocTaBisiTh U peliaTh ypaBHEHUE WA CUCTEMY YPABHEHHI MO YCIOBUIO 3a/1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN PE3yabTaT

Koopaunats! u
rpaduxu. OyHKIUN

24

I/I306pa)KaTL Ha KOOpI[HHElTHOfI HpSIMOI\/'I TOYKH, COOTBCTCTBYIOIIUC 3a/IaHHBIM KOOPAHUHATAM,
JIy4Ud, OTPE3KHU, MHTCPBAJIbI; 3alIMChIBATh UX HA anre6pa1/1quK0M SA3BIKE.
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Ne HaumenoBanue KosmuecTBo wacos
n/a pa3ziesioB U TEM Beero Kowrp- || TTpax- M
HPOrpPAMMBI €TOJIBI M (POPMBI OPTaHM3AIMN 00yUIeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCsI
bIC KH¢
paboTHI | pabOTHI

OtmeuaTh B KOOPAMHATHOMN MIIOCKOCTU TOYKHU IO 33JaHHBIM KOOPAUHATAM; CTPOUTH rpauKu
HECJIOXKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (DOPMYIIaMH, B TOM YHUCIIE C TIOMOIIBIO IIH(PPOBHIX
nabopaTopui.
[IpuMeHsITh, U3y9aTh MPEUMYIIECTBA, MHTEPIPETUPOBATH TPadUICCKUI CIIOCO0 TPEICTABICHUS U
aHaJlM3a pa3Hoo0pa3HON KU3HEHHOW HH(POPMAIIUH.
OcBauBath noHATHE (DYHKIIUH, OBIIAICBATh (DYHKIIMOHAIBHON TEPMUHOJIOTUEH.
Pacrnio3naBate nuHelHy0 GyHKIUIO y = kx + b,
OIHMCHIBAThH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUCHUHN KOIPPUITUCHTOB k 1 b.
Ctpouts rpaduku muHeHON QyHKIUH, QyHKIUU Y =] X |.
Hcnonb30Bath 1UpoBBIE pECypPChI IS MOCTPOCHHS TPAPUKOB (YHKITHH U U3YICHUS UX CBOWCTB.
[IpuBOINTE MpUMEPHI TMHEWHBIX 3aBUCUMOCTEH B pEalIbHBIX MPOLIeccax U SBICHUIX

[ToBTOpEHUE, 6

00o011IeHne

OBIIEE 102 4

KOJIMYECTBO

YACOB IIO

I[TPOTPAMME
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8 KNIACC
Ne HaumenoBanue KosmuecTBo wacos
/T || pa3aeinoB U TeM Beero Konp- | Tipaxr- M
HPOrPAMMBI €TOJBI M (POPMBI OPTaHU3AINN O0YUIeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCsI
bIC KHe
paboTHI || pabOTHI
1 |Yucnau 15 DopMyIUpOBaTh ONpeIeNieHNEe KBaPaTHOTO KOPHS U3 YKCIa, apu(METHIECKOr0 KBaIpaTHOTO
BBIYMCIICHHS. KOpHSL.
KBanpaTHbie KopHU [IpuMeHSTH orepalyio U3BJICYCHHS KBaIPATHOTO KOPHS U3 YUCIIA, UCITOJIb3Ys IIPH HEOOXOIUMOCTH
KaJbKYJISATOP.
OrneHMBaTh KBaIpaTHBIC KOPHU LEJIBIMH YUCIIAMHU U JECATUYHBIMH IPOOSIMH.
CpaBHHMBATH U yNOPSIA0YMBATH PALIMOHATIBLHBIC U UPPAIIMOHAIBHBIC YHCIIA, 3aAIIMCAHHBIE C TTOMOIIBIO
KBaJI[paTHBIX KOPHEH.
WccnenosaTh ypaBHEHHE X* = @, HAXOJUTh TOUHbIE U NPUOIMKXEHHBIE KOPHU TpH @ > 0.
HccnenoBath cBOMCTBA KBAJIPATHBIX KOPHEH, MPOBO/IS YMCIOBBIC SKCIIEPUMEHTHI C UCIOJIb30BAHUEM
KaJIbKYJSATOpa (KOMIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBAAPATHBIX KOPHEH; MPUMEHATh UX JUIs MpeoOpa3oBaHus
BBIPa)KCHMIA.
BrimonHsATe mpeoOpazoBaHus BEIpaXKEHHH, COIEPIKALTUX KBAAPATHBIE KOPHHU.
BripakaTh nepeMeHHbIE U3 TEOMETPUUECKUX U HU3HUECKUX POPMYIL.
BrruucnsaTe 3HaueHUs BBIpAXKEHUH, COJIepKalllUX KBaJAPaTHBIE KOPHU, UCTIONIb3YS IPU
HEO00XOJIMMOCTH KaJIbKYJISITOP
Hcnonw30Bath B X0€ pelICHUs 3a/1a4 JIEMEHTAPHBIE IPE/ICTABIICHHUS], CBSI3aHHbBIE C
NPUOIKEHHBIMU 3HAYCHUSIMU BETTUYHH.
3HAKOMUTBLCS C UCTOPHUEN pa3BUTUS MAaTEMATUKHU
2 |Yucnawu 7 1 DopmMyJIUPOBATH ONPEICIIEHUE CTEIIEHHU C LEIBIM ITOKA3aTEIEM.
BBIYHCIICHHUS. [IpencraBnsaTh 3anuch OONBIIMX W MAJIBIX YHCEN B CTAHIAPTHOM BHJIE.
CreneHb € 1eTbIM CpaBHMBATh YHMCIIA U BEJIMYUHBI, 3alTUCAHHBIE C UCTIOJIb30BaHUEM cTeneHu 10.
MOKa3aTeyieM Hcnonp30BaTh 3anMCh YUCEN B CTAHIAPTHOM BHUJIE JJIsI BRIPAKECHHS pa3MEPOB O0OBEKTOB,

JUIMTEJIBHOCTH MIPOLIECCOB B OKPYKAIOLIEM MUPE.
DopMyIMpoOBaTh, 3aIIUCHIBATH B CUMBOJIIMYECKOM (pOpME U MIUTIOCTPUPOBATH TPUMEPAMU CBOWCTBA
CTEIEHU C LENBIM [TI0KA3aTENEM.
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HEPaBEHCTBA.
KBagparusie
YpaBHEHUS

Ne || HammenoBanue KomnuecTBo yacos
/T || pa3aesnoB U TeM Beero Kowp- || TTpa- M
HPOrPAMMBI €TOJBI M (POPMBI OPTaHM3AIMN O0YUIeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCst
bIC KHe
paboTHI || pabOTHI
[IpuMeHsTH CBOMCTBA CTETIEHHU U1 TPe00pa30BaHUs BHIPAKEHUH, COEPKALIUX CTEIICHU C LIEIbIM
II0Ka3aTeseM.
BoInonHATE A€CTBUS ¢ YMCIaMU, 3alIMCAHHBIMU B CTaHJAPTHOM BHI€ (YMHOXKEHHE, JIeTICHUE,
BO3BECHUE B CTEIICHB)
3 ||AnreOpanueckue 5 Pacnio3naBate KBagpaTHBINA TPEXUIECH, YCTAaHABIMBATH BO3MOKHOCTbD €TI0 Pa3JIOKEHUS Ha
BBIPAXKCHMUS. MHOXHUTEH.
KBanparusiit PackiagpiBaTh Ha MHOXKUTENN KBaJPaTHBIN TPEXUJIEH C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
TpEXWICH
4  ||AnreOpanueckue 15 1 3anuchIBaTh AreOpandeCcKUe BIPAKEHUS.
BBIPAYKEHUS. Haxoaute 0051acTh onpeeneHns pauoHaIbHOTO BEIPAKCHUS.
Anrebpanyeckas BbINOMHATE YMCIOBBIE TIOJICTAHOBKHU M BBIYUCIIATH 3HAYEHHE IPOOH, B TOM YHUCIIE C TIOMOIIbIO
Ipo0b KaJIbKYJIATOPA.
dopmynupoBaTh OCHOBHOE CBOWCTBO anredpanyeckoi ApoOu v MPUMEHSTh €ro A
npeoOpa3oBaHus JpooOeil.
BrImonuaTe geicTBuUs ¢ anreOpanyecKuMHu ApoOsMu.
[IpumensTs npeoOpa3oBaHMsl BbIpa)KEHUHN AJIs PELICHHS 3ajay.
Bripaxxats nepemenssie u3 Gopmyn (pu3nyeckux, reOMeTpUYECKUX, ONUCHIBAIOIINX OBITOBBIE
CUTYaI1N)
5 ||[YpaBHEeHUA U 15 Pacno3naBath KBagpaTHbIC YPaBHEHUS.

3anuceiBaTh GOPMYIy KOPHEH KBAaJIpaTHOTO ypaBHEHUS; pelIaTh KBAJpaTHbIE YpaBHEHNS — IOJIHbIE

U HEIOJIHbIE.

[IpoBoNTH MpoCTENIINE UCCIIEJOBAHUS KBAAPATHBIX YPABHEHMIA.

Pemiate ypaBHeHUs1, CBOASIINECS K KBaJIpaTHBIM, C TOMOIIBIO ITpeoOpa3oBaHuil U 3aMeHON
IIEPEMEHHOM.

HaGmronate 1 aHanu3upoBaTh CBSI3b MEXKAY KOPHAMH U KO3 PHUIIMEHTaMU KBAaJPAaTHOTO YPABHEHHUS.
dopmynupoBaTh TeopeMy Buera, a Takke 0OpaTHYIO - TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JIs
pelieHus 3a1ay.
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OCHOBHBIE TTOHATUA

Ne || HammenoBanue KomnuecTBo yacos
/T || pa3aesnoB U TeM Beero Kowp- || TTpa- M 5 X 5
NPOTPaMMEI - o €TOJBI M (POPMBI OPTaHM3AIMN O0YUIeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCst
paboTHI || pabOTHI
Pemath TekcTOBbIE 33124l anreOpanuyeckuM CIIoCOOOM: MEPEXOAUTH OT CJIOBECHOM (OPMYITUPOBKH
yCIIOBUS 33J]auil K alre0panyeckoi MoAenu MyTéM COCTaBICHHS YPaBHEHMS; PEeLIaTh COCTaBIEHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YJbTAT.
3HAKOMUTBCS C HICTOPUEH Pa3BUTHSI anreOpsl
6 |[YpaBHeHus u 13 1 Pacnio3naBathk TMHENHHBIE YPABHEHHUS C IBYMS IIEPEMEHHBIMU.
HEPaBEHCTBA. Ctpouts rpadvku TUHEHHBIX YPaBHEHU, B TOM YHCIIE UCTIONB3YS IIU(PPOBBIE PECYPCHI.
Cucremsl Pasnuuare napaienbHbIe U IEPECEKAOIINEC IPSMBIE 110 UX YPABHEHUSM.
ypaBHEHUH Pemiates cucteMbl ABYX TMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU OJICTAHOBKOU U CIIO0KEHHUEM.
Pemrates npocreime CUCTEMBI, B KOTOPBIX OJHO U3 YPAaBHEHHUN HE SBIISIETCS JIMHEUHBIM.
[TpuBoauTh TpaduvecKyr0 UHTEPIPETAIUIO PEIICHUS YPAaBHEHHUS C IBYMsI IEPEMEHHBIMU U CHCTEM
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
Pemrate TekCTOBBIE 33/1a4K adredpanuecKuM crocooom
7 ||YpaBHEHUSA U 12 DopMynHMpOBaTH CBOKCTBA YUCIOBBIX HEPABEHCTB, MIIIOCTPUPOBATH UX HA KOOPIAUHATHOMN IIPSIMOH,
HEPaBEHCTBA. JI0Ka3bIBaTh aJire0panyecki.
HepasenctBa [IpuMeHATH CBOMICTBA HEPABEHCTB B XOJI€ PEILIECHUS 3a1a4.
Pemrate nuHeliHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM, n300pakaTh pellieHne HEPaBEHCTBA Ha
YHUCJIOBOU MPSIMOM.
Pemarh cucteMbl TMHEHHBIX HEPABEHCTB, U300paXKaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
psAMON
8 ||®yHKIUU. 5 Hcnonbs3oBath PyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

Boruucnare 3nHaueHus GyHKUUH, 3aJaHHBIX (opMysIaMu (TP HEOOXOIMMOCTH UCTIONIb30BaTh
KaJIbKYJISITOP); COCTABIISATH TAOIUIbI 3HAYEHUI (PYHKIIUH.

Ctpouts 1o Toukam rpaguxu QyHKIHA.

OmnuceIBaTh CBOKCTBA (PYHKITMU HA OCHOBE €€ rpad)uuecKoro mpeacTaBICHUS.

Hcnonb30Bath GyHKIMOHATIBHYIO TEPMUHOIOTHUIO U CUMBOJIMKY.

Wccnenosath npuMepsl TpaduKOB, OTPAXKAIOIIUX PEAIbHBIE MPOIIECCH U SBJICHUS.
[IpuBOINTE IpUMEpPBI IPOLIECCOB U SIBJIEHUH C 3alaHHBIMU CBOMCTBaMH.
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I[TPOTPAMME

Ne || HammenoBanue KomnuecTBo yacos
/T || pa3aesnoB U TeM Beero Kowp- || TTpa- M
HPOrPAMMBI €TOJBI M (POPMBI OPTaHM3AIMN O0YUIeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCst
BbIC KHe
paboTHI || pabOTHI
Mcnonb30BaTh KOMIIBIOTEPHBIE TPOrPaMMBbI JUIsl TOCTPOEHUS rpadUKoB GYHKINN U U3YYEHUS UX
CBONCTB
9 ||®ynkuun. 9 1 Haxoauts ¢ momombto rpaduka GyHKINN 3HAUCHUE OJTHOW U3 pacCMaTPUBAEMbIX BEIMYHH 110
YucnoBele GyHKIUN 3HAYEHUIO APYTOM.
B HecnoxHBIX cityyasix Belpaxarb (hOpMYIJIOH 3aBUCHMOCTb
MEXy BEJIMUYMHAMMU.
OnuceIBaTh XapakTep U3MEHEHUS OJJHOW BEJIMYMHBI B 3aBUCUMOCTU OT U3MEHEHHUS JPYTOil.
Pacrnio3HaBaTh BU/IbI H3y4aeMbIX (DYHKIIHM.
[Toka3bIBaTh CXEMaTUYECKH MOJI0KEHNE Ha KOOPAMHATHOMN IIOCKOCTU IrpauKoB PyHKIMN BUJA: y =
X y=xy=\x,y=|x|.
Hcnonp3oBate GyHKIMOHATBHO-TpaQUUECKUE MIPEACTABICHUS ISl PEIICHUS M HCCIIEIOBAHUS
YPaBHEHUH U CUCTEM YpaBHEHUM.
[IpumensTs nUdpoBBIE peCypehl A5 TOCTPOEHUs rpauKoB PyHKUINH
[ToBTOpEHME, 6
000011eHne
OBIIEE 102 4
KOJIMYECTBO
YACOB 10
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9 KJIACC
Ne || Haumenosanue || KonnuectBo 4acos
/|| pasaenos U TeM ([Beero Kowp- || ITpaxr- M 5 X 5
TIPOrPaMMBI e e €TOObI U (bOpMI)I OpraHuvsalny OOYUCHHA. AAPAKTCPUCTUKA ACATCIbHOCTHU O0YYarOIIUXCA
paboThI || paboTHI
1 |Yucnau 9 1 Pa3BuBarh npeacraBieHus 0 YACIAX: OT MHOXKECTBA HATYPaJIbHbIX YUCEN 10 MHOXKECTBA
BBIYHCIICHUS. JEHCTBUTEIIBHBIX YHCEIL.
JleicTBUTEIbHBIE O3HAaKOMHTHCS C BOBMOYKHOCTBIO TIPEACTABICHUS AEHCTBUTEIHHOTO YMCIIA KaKk OECKOHEUHOH
qucia JNECATUYHOHN IpOOU, IPUMEHSTh AECATUYHbIE TPUOJINKEHNS PALMOHATBHBIX U HPPALIMOHAIBHBIX YUCEI.
N300paxaTh 1eHCTBUTEIBHBIE YUCIIA TOUKAMU KOOPIMHATHON MIPSIMOH.
3anuceIBaTh, CPAaBHUBATD U YIIOPSAJOYMBATH ACUCTBUTEIbHBIEC YUCIIA.
BbinonHsATh, coyeTas yCTHbIE U MIUCbMEHHBIE TPUEMBI, apu(PMETHUECKUE JIEHCTBUS C palllOHAIbHBIMU
YKCJIaMU; HaXOAUTh 3HAUEHUS CTEIICHEN C LIEJIBIMU [T0KA3aTeIsIMU U KOPHEH; BBIUUCIIATH 3HAUECHUS
YUCJIOBBIX BBIPAXKEHUM.
[Tomy4yuTs IpeCTaBIEHUE O 3HAYUMOCTH ACHUCTBUTEIBHBIX YUCEII B IPAKTUUECKON EATEIbHOCTH
YEeJI0BEKa.
AHaJIM3UPOBATH U JIETATh BHIBOBI O TOUHOCTH MPUOIMKEHUS JEHCTBUTEIBHOTO YMCIIA MIPH PELICHUN
3az1ay.
OKpyrIsTh 1eHCTBUTENbHbIE YUCIIA, BBIMOIHATH MIPUKUJIKY PE3YyIbTaTa BEIUUCICHHM, OLIEHKY 3HAUYECHU I
YHCJIOBBIX BBIPA)KEHUH.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MAaTEMaTUKU
2 |[YpaBHeHus u 14 1 OcBauBath, 3alIOMUHATh U IPUMEHATH TpapruecKiue MEeTO bl IPU PELICHUH YPaBHEHU, HEPaBEHCTB U
HEPaBEHCTBA. UX CUCTEM.
YpaBHeHus ¢ PacrniozHaBath 1embie ¥ JpoOHBIE ypaBHEHUS.
OJIHOM Pemats nuHeiiHbIe U KBaJpaTHbIE YpAaBHEHUS, ypaBHEHUS, CBOJSIINECS K HUM, IpOCcTeine ApoOHO
[IEPEMEHHON palMOHaIbHBIC YPABHEHUS.
[IpennaraTs BO3MOKHBIE CIIOCOOBI PEIIEHUsI TEKCTOBBIX 3aa4, 00CYX AaTh UX U pellaTh TEKCTOBBIE
3aJ]audl pa3HbIMU CIIOCOOAMHU.
3HAKOMUTBCS C UCTOPUEN pa3BUTHSA MATEMATHKN
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HEPAaBEHCTBA.
HepasencrBa

Ne || HaumenoBanue || KonugectBo yacos
I/TI || pa3zesioB U TeM Beero Komp- || ITpa- M
HPOrpPAMMBI €TOJIBI M (POPMBI OPTaHM3AIMH 00YUIeHH. XapaKTePUCTHKA JeSITETFHOCTH 00YIarOIIHXCsI
bIC KHE
paboTHI || pabOTHI
3 ||[®yHkuuH 14 1 Pacrio3naBaThk BUIBI M3y4aeMbIX (YHKIIWN; HILTIOCTPUPOBATH CXEMATHUECKH, OOBSICHSATH PACIIOJIOKCHUE
Ha KOOPJAMHATHOM MI0CKOCTH TpaduKoB QyHKIMH BUaa: y =kx, y=kx+ b,y = % y=xty=xy= \//1’,
y = | X | B 3aBUCUMOCTH OT 3Ha4eHH KO3((HUIIMEHTOB; OMUCHIBATH X CBOWCTBA.
Pacnio3naBaTh KBaapaTnyHyo (GyHKIHIO 110 hopmyIIe.
[TpuBOIUTH MpUMEPBHI KBaAPATUYHBIX 3aBUCUMOCTEN U3 PEallbHOM KU3HU, (DU3UKH, TEOMETPUH.
BhIABIATE 1 060611aTh 0cOOEHHOCTH rpadyKa KBaapaTHuHoi QyHKIuK y = ax’ + bx + c.
Ctpouts 1 n300paxkatb CXeMaTUYeCKu rpaduKu KBaJApaTUUHbIX (DYHKIMH, 3a1aHHBIX (hOpMYyIIaMU BHU]IA
y=ax’,y=ax’+q,y=a(x+p),y=ax’ + bx +c.
AHaJIM3UPOBATh U MPUMEHSATH CBOMCTBA U3YyUCHHBIX (DYHKIIMI UL UX TIOCTPOEHUS, B TOM YHUCJIE C
MTOMOIIIBIO ITU(POBEIX PECYPCOB
4 |[YpaBHeHUd U 16 2 OcBauBaTh U NPUMEHATH TPUEMBI PELICHUS CUCTEMBI JBYX JIMHEWHBIX YPABHEHUH C IByMsI
HEPaBEHCTBA. MIEPEMEHHBIMHU U CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBISETCS JTMHEHHBIM.
Cucremsl Hcnonb3oBath PyHKIIMOHAIBHO-TPpAQUUIECKHE TTPEICTABICHUS IJIsl PEIICHUS U UCCIIEIOBAHUS
YpaBHEHUH YPaBHEHUH U CUCTEM.
AHaJIM3MPOBATh TEKCTHI 33/1a4, PeliaTh UX alredpanyeckuM crnocoOOM: NepexoIuTh OT CIOBECHOM
(GbOpMYIHUPOBKH YCIOBUS 33/1a4M K alreOpandeckoi MoJIeH MMyTEM COCTaBICHHS CUCTEMBI YPaBHEHU;
peraTh COCTaBICHHYIO CUCTEMY YPaBHEHUMN; UHTEPIIPETUPOBATH PE3yibTarT.
3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSA MATEMATHKHU
S ||YpaBHeHus u 16 1 Uuratk, 3a1IMCHIBATh, TOHUMATh, HHTEPIIPETUPOBATH HEPABEHCTBA; UCMOJb30BATh CUMBOJIUKY U

TEPMUHOJIOTHUIO.

BrimonHsaTe npeodpazoBaHus HEPABEHCTB, UCIOIb30BaTh AJIsl IPeoOpa30BaHuUs CBOMCTBA YMCIOBBIX
HEPaBEHCTB.

Pacrio3HaBaTh JTMHENHBIE U KBAPATHBIE HEPABEHCTBA.

Pemats 1MHENHbIE HEPABEHCTBA, CUCTEMBI IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOUYAIOILIUX KBaJApaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYk/1aTh MOJyYE€HHbIE PEIICHUS.
N300pakaTh perieHre HepaBeHCTBA U CHCTEMbl HEPABEHCTB HA YMCIIOBOU MPSIMOM, 3aITUCHIBAThH

PEIICHUC C TOMOIIIBKO CUMBOJIOB.
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n/a

HaunmenoBanue
pa3zieiioB U TEM
MIPOTPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
bIe
paboTHI

IIpakt-
KHe
paboThI

MerTtoss! 1 GOpPMBI OpraHU3alN O0yUeHHS. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst

Pemars KBaaApaTHBIC HCPAaBCHCTBA, UCII0JIB3YA rpa(bﬂqecm/le MMpEaACTaBICHUA.
OcBauBarh U IMPUMCHATH HCPABCHCTBA IIPU PCUICHUHN PA3JIMYHBIX 3a/la4, B TOM YUCJIC IPAKTHUKO
OPUCHTHUPOBAHHBIX

YucioBeie
OoCJIe10BaTEIbH
oCTH

15

OcBanBaTh ¥ IPUMEHSTh HHJEKCHBIC 0003HAYCHHUS, CTPOUTH PEUEBHIC BHICKA3bIBAHUS C
KCIIOJIb30BAHUEM TEPMUHOJIOTHH, CBA3aHHOW C MOHITUEM MOCIIEI0BATEIIbHOCTH.

AHanM3upoBath (HOpMyILy 7-TO 4iieHa MOCIeI0BATEIbHOCTH UIH PEKYPPEHTHYIO (DOPMYITY U BBIUUCIIATH
YJICHBI [TOCJICJIOBATEILHOCTEH, 3aJaHHBIX 3TUMHU (POPMYJIaMHU.

VYcranaBinuBaTh 3aKOHOMEPHOCTh B TOCTPOCHUU MOCIEA0BATEILHOCTH, €CJIM BBIITMCAHBI IIEPBHIC
HECKOJIBKO €€ Y4JICHOB.

Pacnio3naBath apuMeTndecKyro U reOMETPHUECKYIO IPOrPECCUU IPU Pa3HBIX croco0ax 3aAaHus
Pemare 3amaun ¢ ucnosib30BaHueM (GOPMYII #-TO WICHA apuPMETHIECKON H TeOMETPHISCKOMN
MIPOTPECCUI, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakath 4ieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPJIMHATHOM TIJIOCKOCTH.

PaccmarpuBath mpuMephl IPOLECCOB U SBIECHUN U3 PEabHON KU3HU, UIUTIOCTPUPYIOLINE U3MEHEHUE B
apu(MeTUIECKON MPOTPECCUH, B TEOMETPHUUECKOM TPOrPECCHH; N300paXKaTh COOTBETCTBYIOIINE
3aBHCHUMOCTH TpaUUecKH.

Pemrars 3amaun, cBsI3aHHBIE C YUCIOBBIMU MOCIEA0BATEIBHOCTIMH, B TOM YHCJIE 3aa4l U3 PEATTbHOM
PKU3HU C UCTIOIh30BaHNEM HU(DPOBBIX TEXHOIOTUH (ITMEKTPOHHBIX TaOIUII, rpaduuecKoro
KaJIbKYJIATOPA U T.I1.).

Pemmars 3a1aum Ha CI0XKHBIE TPOIIEHTHI, B TOM YHCIIE 337a4d U3 PeabHOM MPaKTUKH (C
HCIIOJIb30BAaHUEM KATBKYIISITOPA).

3HAKOMUTBHCS C UCTOPUEHN pa3BUTHSA MATEMATUKHU

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HAHUU

18

OnepupoBaTh MOHATUAMHU: MHOKECTBO, TOJIMHO>KECTBO, ONIEPALIUU HAaJl MHO’KECTBAMU; UCII0JIb30BATh
rpaduueckoe npeacTaBIeHue MHOXKECTB JIJIS ONMCAHUS peabHBIX MPOIECCOB U SIBJICHU, IPU PEILICHUN
3aj1a4y U3 IpYTUx y4eOHBIX MTPEIMETOB.

AKTyaJIM3upOBaTh TEPMUHOJIOTHIO U OCHOBHBIE IEUCTBUS, CBA3aHHBIE C YUCIIAMH: HATYypaIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, AEITMMOCTb HaTypaJIbHBIX YNCEI, IPU3HAKU AETUMOCTH, 1IEJI0€ YUCIIO,
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n/a

HaunmenoBanue
pa3zieiioB U TEM
MIPOTPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
bIe
paboTHI

IIpakt-
KHe
paboThI

MerTtoss! 1 GOpPMBI OpraHU3alN O0yUeHHS. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst

MOJTyJIb YUCJIa, OOBIKHOBEHHAS U JIeCATUYHAsA ApOoOH, CTAaHIAPTHBIA BUJ YKcia, apudMeTHIeCcKuit

KBaJPaTHBIN KOPEHb.

BbInonHATe 1eHCTBYS, CPaBHUBATD U YIOPAA0YMBATE YHUCIIA, IPEACTABIATh YUCIa HA KOOPIUHATHON

IPSIMOM, OKPYTJISTh YKCIa; BBITOJHATh IPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUH.

Pemiate TekcTOBBIE 33/1a4M apU(PMETHUECKUM CIIOCOOOM.

Pemarp npaktuueckue 3ai1aum, coaepikaline IpoueHThl, J0JIH, YaCTH, BEIPAXKAIOIINE 3aBUCUMOCTH

CKOpPOCTb — BpEMsl — PACCTOSHHUE, [IEeHa — KOJUYECTBO — CTOMMOCTb, 00BEM paboThl — BpeMs —
IIPOU3BOJUTENILHOCTD TPY/a.

Pa36upaTh peasbHble )KU3HEHHBIE CUTYalluH, (POPMYIUPOBATh UX HA SI3bIKE MATEMAaTUKU, HAXOJUTh

pelleHne, NpUuMeHssi MaTeMaTUYECKUi anmnapaT, MHTEPIPETUPOBATh PE3YIbTAT

OnepupoBaTh MOHATUSAMU: CTENEHb C 1IEJIBIM IIOKa3aTeneM, apupMEeTUYECKUI KBaIpaTHbIA KOPEHb,

MHOTO4JICH, ainredpandeckas 1po0b, TOXIECTBO.

BBINonHATE OCHOBHBIE JIEWCTBUS: BBIOIHATH pacu€Thl o popmMyliaMm, Npeodpa3oBbIBaTh LETIbIE,

IPOOHO pallMOHAIbHbBIE BHIPAKEHHUS U BBIPAXKEHUSI C KOPHSIMU, PEAJIN30BbIBATh PA3JI0KEHHE

MHOTO4JIeHa Ha MHO>KUTEJIH, B TOM YHCJIE C UCIOJIb30BaHUEM (DOPMYIT pa3HOCTH KBaJpaTOB U KBajpaTa

CYMMBI M pa3HOCTH; HAXOJIUTh

JIOIyCTUMbIE 3HAUEHUS IEPEMEHHBIX [T JPOOHO pallMOHAIbHBIX BBIPAXKEHUH, KOPHEH.

MonenrpoBaTh € MOMOIIBI0 (HOPMYIT pealibHbIE MPOLIECCHI U SBJICHUS

OnepupoBaTh MOHATUAMU: QYHKLUS, rpaduK GYHKIMU, HYIH (QYHKIUH, TPOMEKYTKH

3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHus, yObIBaHHsI, HANMOOJbIIIEe U HAUMEHbIIIEE 3HAUCHUS

byHKINN.

AHaJIM3upoBaTh, CPABHUBATH, 00CYKIaTh CBOMCTBA (DYHKUUN, CTPOUTH UX TPapUKU.

OnepupoBaTh MOHATUAMU: MPsIMast IPOMOPIIMOHAIEHOCTE, 00paTHAask IPOMOPLHUOHATIBHOCTb, JTUHEHHAS

byHKIMS, KBaApaTu4yHas QpyHKUMA, napadosa, runepooa.

Vcrionb30Bathk TpaduKy Ui ONpeieIeHus] CBOMCTB, MPOLECCOB M 3aBUCUMOCTEH, /IS pelIeHns 3a1a4

U3 IpYTUX y4eOHBIX MPEIMETOB U peaIbHOM KU3HH; MOJIEIMPOBATh C TOMOIIbIO TPauKOB peabHbIe

IIPOLIECCHI U SIBJICHMSL.

BripaxaTs popMynaMu 3aBUCUMOCTH MEXIY BETMUYUHAMU
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Ne || HaumenoBanue || KonugectBo yacos
/T || pa3liesoB U TEM
pasi Beero|| Kourp- || Tpaxr- MerTtoss! 1 GOpPMBI OpraHU3alN O0yUeHHS. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCst
IPOrpaMMBbI BIe e
paboTHI || pabOTHI

OBIIEE 102 4

KOJIMYECTBO

YACOB I10

[TPOI'PAMME
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MNOYPOYHOE INTAHUPOBAHHUE

7 KIIACC (OYHO-3A0OYHASA U 3AOYHASA ®OPMA)

Ney

OKa

Ayaurop.
naftora

bHasi padora

Tema ypoka

IIpakTHyeckasn
padora

®opma
KOHTPOJIsA

w| CamocTosiTen

3

—_
N

Apudmernueckue NeHCTBUS ¢ YrcIaMH (TIOBTOPEHUE)

[\
~

IlepeBon 0AHUX €AUHUL UBMEPEHUS B IPYTUe
(moBTOpEHUE)

W
~

Homnsi, 9acTh, TPOIEHT (TIOBTOPEHUE)

N
S

[Tpu3HaKU IETMMOCTH YUCEeN (TIOBTOPEHUE)

(%]
~

PasnoxeHne Ha MHOXKUTEIH HATYPATBHBIX YUCEI
(moBTOpEHUE)

PanmonanbsHubie yncia

6)

PanmonanbsHuble yncia

CpaBHEHHE PallMOHAIBHBIX YHCEI

7

CpaBHEHHE U YHOPSIOYUBAHNE YUCEI

YucIioBbIe BBIpAXKEHUS

8)

HucioBble BeIpaXeHUS

9

ITpeoOpa3oBaHMe YMCIIOBBIX BRIPAKECHUN

Perienne ocHOBHBIX 331a4 Ha IpoOU U3 peasbHOR
NPaKTUKH

10)

Pemmenne ocHOBHBIX 3a/1a4 Ha APoOU U3 pearbHOI
MTPAKTHKHI

11)

Perienne ocHOBHBIX 331a4 Ha IpoOU U3 pearbHOR
NPaKTUKH

Penienne oCHOBHBIX 3a7a4 Ha MPOLEHTHI U3 peaIbHOU
MPaKTUKHU

Tect

12)

Perienne oCHOBHBIX 33/1a4 Ha MPOLEHTHI U3 PEAIbHON
NPaKTUKH

13)

Penrenne ocHOBHBIX 3aa4 Ha IIPOLCHTHI U3 peanLHoﬁ
IMPAKTHUKHN

14)

O060061eHnEe «HKcna U BIUUCIEHYS. PaliioHaabHbIe
qHCIIay

BBIp AKCHUA C ICPCMCHHBIMU

CBolicTBa AEUCTBUN HAJ YUCIAMU

ToxnectBa. ToxxaecTBEHHBIE TPEOOPA30BAHHUS
BBIPAKCHHUN

YpaBHEHHE U €r0 KOPHU

JIuneliHOe ypaBHEHHUE C OAHON NEpEMEHHOMN

15)

JIuneliHOe ypaBHEHHUE C OAHOI TEpEMEHHOMN

11.

Pemienue 3a/1ay ¢ NOMOIIBIO YpaBHEHUI

12.

Peuienue 3a/1a4 ¢ NOMOIIBIO YPaBHEHUI

16)

Pemienne 3ajga4 C IIOMOIIbIO ypaBHeHI/Iﬁ

13.

Pemienne 3ajga4 C IIOMOIIBIO ypaBHeHI/Iﬁ

14.

DopMmyIibl

Tect

17)

Yucnosas npsmas
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15. UnCoBBIC MPOMEKYTKH
18) | UncnoBble MPOMEKYTKH
19) | UncnoBble MPOMEKYTKH
20) | I[IpsmoyronpHas cucTeMa KOOPIUHAT
21) | I'paduku 3aBuCHMOCTEH
16. Oyukuud. Berancnenne 3HaueHnit GyHKIAN IO
thopmyne
22) | ®ynkuua. Beraucienne 3HaueHnil QyHKIMN IO
bopmyne
17. I'paduk pyHKITHN
23) | I'paduk dpynxunn
24) | IIpsimas 1 oOpaTHasI IPOMOPIIUOHATIBHOCTD, PEIICHUE
3a71a4
18. [Ipsimast MPOMTOPITMOHATHLHOCTD U € TpauK
25) | llpsimast mponOpIHOHANBHOCTE | €€ rpaduK
19. Jluneiinas ¢yHkuus u e€ rpadux
26) | Jluneitnas pyHkius u e€ rpaduk
20. Jluneitnas ¢hyHKIMS 1 e€ Tpadux
27) | Jluneiinas QyHKOMs U €€ rpauk
21. Kycouno-3agannas pyakmus. OyHKms y=|x|
22. Kycouno-zagannas pyakmus. OyHkms y=|x| Tect
28) | Kycouno-3anannas Gynkuus. OyHkius y=|x|
23. 0O060061eHne «DyHKIIINY
29) | O6obmenue «DyHKITII
24. Omnpenenenue cTeNeH ¢ HaTypaJTbHBIM MTOKa3aTeleM
30) | Ompenenenue CTENICHN ¢ HATYpaIbHBIM MOKA3aTEIeM
25. YMHOXXEHHE U OeJIEHUE CTENEeHEN
26. Bo3sBenenue B creneHb MpoOU3BeICHUS U YaCTHOTO
217. OHOYJIEH U €T0 CTaHJAPTHHIN BU]T
28. YMHOXeHHe oqHOWIEHOB. Bo3BeneHre oqHOYIEHA B
CTENeHb
29. ®Oynknun y = x> u 'y = x° ¥ ux rpaQuku
31) | ®ynkuuu y = x> u 'y = x° ¥ ux rpaQuKu
30. I'paduueckoe penieHne ypaBHeHui Buaa x> = kx+b, x* =
kx+b, Tne k v b — HEKOTOpBIE YNCITA
31. 0060061eHne «CreneHb ¢ HaTYypPabHBIM MTOKA3aTeIEM) Tect
32. MHOro4JIeH U €r0 CTaHAaPTHBIN BUT
33. CoXeHHE ¥ BEIYUTAaHUE MHOTOWICHOB
34, YMHOXEHHE 0JHOYJICHA HA MHOTOUJICH
35. BrineceHnne o011ero MHOKHUTEIIS 32 CKOOKHU
36. BriHEeCceHHE 00IIEro MHOXKHUTEIIS 32 CKOOKH
37. VMHOXE€HNE MHOTOYJICHAa HA MHOTO4JIEH
38. YMHOKEHHE MHOT'0YJIeHa HA MHOTOWICH
39. Paznoxenne MHOrowieHa Ha MHOYKHATEIH CIIOCOO0M
TPYIIIHPOBKHU
40. PasnmoskeHrne MHOTOYJICHa HA MHOXKHUTEIIH CIIOCOO0M
TPYIIITAPOBKH.
41. HelcTBUsS ¢ MHOTOUJICHAMU Tect
42. JlemeHue ¢ ocTaTKoM
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43. BoszBenenue B KBagpaT CyMMBI U pa3HOCTH JBYX
BBIpaXXEHU

44. Bo3sBenenue B kBagpaT u B KyO CyMMBI B Pa3HOCTH JABYX
BBIPAKCHUN

45. PaznoxeHne Ha MHOKUTENH ¢ TIOMOLIBIO (hOpMYIT
KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH

46. ®dopmyiel KBagpaTa AByWieHa. Briaenenue momHoro
KBaJipara

47. YMHOXEHUE pa3HOCTU ABYX BBIPAKCHUN HA UX CYMMY

48. YMHOXXEHHE Pa3HOCTH ABYX BBIPAKEHUH HA MX CYMMY

49. Pa3noxxeHne pazHOCTH KBaJIpaTOB HA MHOKUTENIH

50. DopMyITBl Pa3HOCTH B CYMMBI KyOOB

51. [IpeobpazoBanue 11€7I0T0 BRIPAKEHUS B MHOTOWIICH

52. PasnoxeHne MHOro4aeHa Ha MHOXUTEIH Tecr

53. JluneitHOe ypaBHEHHE C IBYMS IepeMeHHBIMH. [ 'paduk

JMHEHHOT'0 YPaBHEHHUS C JIBYMsI IEPEMEHHBIMU

32) | JluneiiHOe ypaBHEHHUE C IBYMS MepeMeHHBIMH. | paduk
JIMHEMHOTO YpaBHCHUA C ABYMA IEPEMCHHBIMU

54. CucTeMbl TMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
55. Crioco06 moAcTaHOBKH

33) | Crmoco6 moacTaHOBKH
56. Crioco6 moJcTaHOBKH
57. Crioco0 crmokeHust
58. Crioco0 croxeHust
59. Pemenune 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUMN
60. Pewienue 3aay ¢ moMoOIIbIO CUCTEM YpaBHEHUI
61. Pemenne cuctem ypaBHenuil. 3agaun OI'D Tecr
62. O606mieHne «CrcteMbl IMHEWHBIX YPaBHEHUN
63. Jlunelinble HepaBeHCTBA C IByMsI IEPEMEHHBIMH U UX

CHUCTEMBI

64. [ToBTOpeHue. PalinoHanbHbIe YKciia
65. IToBTropenue. [IpeoOpa3oBanue BrIpakeHUI
66. [ToBTOpenue. Pemenue ypaBHeHU
67. [ToBTOpeHue. Pemenue 3agau
68. IToBTOpeHme. OYyHKITUH Tecr

34) | IloBTopeHue.

102 [ Hroro |

Hroro: 102 yacoB, U3 HUX YPOKOB, OTBEICHHBIX HA KOHTPOJIbHbIE Pa00THI
(TecTupoBaHue), - He 0oJiee 4 4acoB
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®

CamocTosTes
bHas padora

Tema ypoka

IIpakTHyeckas
padora

dopma
KOHTPOJIsI

[\

ParmmonansHbIe TpoOH

ParmmonansHbIe TpoOH

OcHoBHOe cBOHCTBO apodu. CokpaleHue qpooeii

2)

OcHoBHOe cBo#CcTBO Apodu. Cokparerne apodei

3)

3HaMCHATCIIsIMU

CrnoxeHue 1 BEIYMTaHHE ApoOe ¢ OAMHAKOBBIMH

4)

3HAMCHATCJIAMHA

CrnosxeHue U BhIUUTaHKE APO0eH C OJMHAKOBBIMU

CrnoxeHue U BEIUUTaHHE Apo0Oei ¢ pa3HBIMH
3HaMCHATCIIsIMU

)

3HAMCHATCJIAMHA

CrnosxeHue U BhIUUTaHKE APo0e C OMHAKOBBIMH

6)

CrnoxeHue U BEIUUTaHHE Apo0Oe ¢ pa3HbIMH
3HaMCHATCIIsIMU

YMHOXeHUE U AenieHue npooeii. Bo3senenue
Jpo0Oeii B CTETICHb

7)

YMHOXeHUE u feneHue pooeil. Bo3senenne
JIpo0Oeii B CTETICHD

IIpeoOpa3zoBanue parOHAIBHBIX BIPAKCHUN

8)

IIpeoOpa3oBanue paOHAIBHBIX BRIPasKCHUN

9

IIpeoOpa3oBanue paOHATIBHBIX BRIPasKCHUN

10)

O06o006muieHne «PannoHanbHbIe APOOH»

Tect

1)

JleficTBUTEIIbHBIC YUCIa

KBanparaeie kopan. ApudMeTndaeckuii
KBaJPaTHbII KOPEHb

12)

KBanpatable kopHU. ApupmMeTniaecknit
KBaJpaTHbIH KOPEHb

VpaBHeHue x* = a

Haxosxnenne mpuOmmKkEHHBIX 3HAYCHTI
KBaJIpaTHOTO KOPHS

DyHKIHA y = \x

KBanpaTHbIfi KOpEHb W3 POU3BENCHUS U IPOOH

13)

KBanpatHbiii KOpeHb U3 CTENEHU

11.

MHOXUTCJIA 10 3HAK KOPHA

Brinecenrne MHOXKHUTEIS 3a 3HaK KOpHS. BHeceHne

12.

MHOXUTEJA 10 3HAK KOPHA

BriHeceHre MHOXKHTEIS 32 3HAK KOpHH. Buecenue

13.

[IpeoOpa3oBaHue BEIPAKEHUH, COMEPIKAIIMX
KBaJIpaTHbIC KOPHH

14.

[IpeobpazoBanue BIpaskeHUH, COEPKALIIX
KBaJpaTHbIE KOPHU

14)

IIpeobpazoBanme BEIpAKCHUM, COMEPIKAIIAX
KBaJpaTHbIC KOPHU
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15. IIpeoOpazoBaHue IBOMHBIX PaIUKaIOB
15) | IlpuMeHeHHE CBOMCTB apU(pMETHICCKOTO Tecr
KBaJPaTHOTO KOPHS
16. OnpeneneHre CTENeH! ¢ LENbIM OTPULIATEIbHBIM
MOKa3aTeneM
17. CBoiicTBa CTENEHHU C LIEJIBIM II0Ka3aTeNIeM
18. CBolicTBa CTENEHH C IEIBIM ITOKa3aTeleM
19. [TonsiTrie cTangapTHOTO BUAa uncia. Pemenue
3a71a4 ¢ OOJBIIMMH U MaJIBIMH YHCIAMHU
20. ®ynkiun y = x "' 'y = x 2 n ux coicTBa
21. ®yukiuu y = X "' uy = x 2 u ux coiicTna
22. 0O060061enne «CTENEHD C 1EJIBIM II0KA3aTeIEM)
23. Henonneie kBaapaTHbBIE YpaBHEHUS
24. PeleHne kBafpaTHbIX YpaBHEHUN METOIOM
BbIJIEJICHHSI [TOJTHOTO KBaJipaTa
25. ®opMyna KOpHEH KBaIpaTHOTO YPABHEHUS
26. ®opMmyra KOpHEN KBaIpaTHOTO YpaBHEHHS Tect
27. TekcToBbIe 3a/1auu, PEIIA€MbIE C HOMOILBIO
KBaIpaTHbIX YPaBHEHUM
28. TekcToBbIE 33]a41, PEIAEMBIE C TOMOIIbIO
KBaJpaTHbIX YPaBHEHHUM
20. Paznoxenue kBagpaTHOro TpEXWICHA HA
MHOXHTEIH
16) | Paznoxenne KBapaTHOTO TPEXUIIEHA Ha
MHOXHTEIH
17) | Pa3noxxeHnue KBaApaTHOTO TPEXUICHA HA
MHOXHTEIH
18) | PaznoxeHne KBaJpaTHOTO TpEXUIIEHA HA
MHOXHTEIH
19) | Pa3noxxenune KBaapaTHOTO TPEXUICHA HA
MHOXHTEIH
30. Teopema Bueta
31. Teopema Bueta Tect
32. Pemenne KkBagpaTHBIX YpaBHEHUH
33. Peuienue kBagpaTHBIX ypaBHEHUN
34, Pemenne npoOHBIX paiMOHANBFHBIX YPaBHEHUN
35. Pemenne qpoOHBIX palOHATBHBIX YPaBHEHUN
36. Pemenue 3aga4 ¢ moMomsIo IpoOHO-
panroHaNbHBIX YpPaBHEHUH
37. Pemenne 3aa4 ¢ moMoIbi0 JpoOHO-
palroOHANIbHBIX YPaBHEHHN
20) | Pemenue 3agau Tect
38. VYpaBHeHHE C ABYMS IEPEMEHHBIMH U €r0 Tpaduk
39. HccnenoBanne cucTeM OBYX JIMHEHHBIX
YpaBHEHHUH C ABYMsI IEPEMEHHBIMH
40. I'paduueckuii crioco0 pernreHus: cucreM
ypaBHEHUH
21) | 'paduueckuii ciocob pemieHus cUcTeM
ypaBHEHUI
41. Anrebpandeckuii ciocod perieHus: CucTeM

ypaBHEHUH
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42. Anre0pandeckuii Crocod peIieHus: CHCTEM
YpaBHEHUI
22) | AnrebGpandecKuii CItoco0 pemeHus CHCTEM
YpaBHEHUH
43. 3aiauu, pemaeMple ¢ MOMOIIBI0 CUCTEM
YpaBHEHUI
44. 3aiauu, pemaeMple ¢ MOMOIIBI0 CUCTEM
YpaBHEHUH
23) | Pemenwue 3agaq
45. YpaBHEHHS ¢ TTapaMeTPOM
24) | YpaBHEHHS C TapaMeTPOM
46. O606muienne «Pemenne ypaBHEHHI 1 UX CUCTEM» Tect
47. HucnoBble HEpaBEHCTBA
48. CBoiicTBa YNCIIOBBIX HEPABEHCTB
49. CrnoxeHue 1 yMHOKEHHE YHCIOBBIX HEPABEHCTB
25) | O606menne «YucIoBbIe HEPABEHCTBAY
50. Peuienne HepaBEHCTB ¢ OJHON epeMEHHOMI
51. PemeHne HEpaBEHCTB C OJHOM NTEPEMEHHOMN
52. Peuienre HepaBEHCTB ¢ OJHON MepeMEHHOMN
53. Uucnosele npoMexyTku. [lepeceyenue u
00beIMHEHNE MHOKECTB.
54. Peuienue cucrem HEPABEHCTB € OJHOM
MEPEMEHHOU
55. Pemienne HepaBEHCTB ¢ MOLyJIEM
56. Jlokxa3aTenbCTBO HEPABEHCTB
26) 0O0606meHne «PerieHne HepaBEHCTBY Tect
57. Oynknua. O01acTh onpeeNeHus] 1 MHOKECTBO
3HAYCHHUN (HYHKITHH
58. I'paduk dpynkimu. O0IacTh ONpEaSIICHUs U
MHOJKECTBO 3HaYCHHUN (HyHKITHH
27) Oynknua. O01acTh onpeeeHus] 1 MHOKECTBO
3HAYCHHUN (HYHKITHH
59. CpoiicTBa QyHKIUH
28) | CaoiicTBa GyHKIUH
60. Jluneiinas ¢pyHKIMS, e€ CBOHCTBA U rpaduk
61. I'padux muneliHON QyHKIMH U €€ CBONCTBA
62. OyHKIMsI 00paTHON NPOMOPIMOHATIBHOCTH y = =
, €€ cBoiicTBa U rpadux
63. @yHKIHA 00paTHOM MPOTOPINOHATFHOCTH y = =
, €€ cBoiicTBa U rpaduk
29) | Caoitersa byHKIINMHN y = 5
64. I'paduku kycouHo-3aaanHbIX GyHKIMEA. Lenas n
JIpoOHast YacTH Yncia
65. 0O606menne «OyHKIU»
66. I'padmueckmii criocob peienre ypaBHEHHH,
HEPaBEHCTB, CUCTEM YpaBHEHUM
30) | ObobuieHne «DyHKIUN Tecr
67. IToBTOpEHME Kypca 8 Kiacca
68. IToBTOpEHME Kypca 8 Kiacca
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31) | IloBropenue Kypca 8§ knacca
32) | lloBropenue Kypca 8 Kimacca
33) | IloBropeHnue Kypca 8 Kinacca
34) | IloBropeHnue Kypca 8 Kinacca

102

| HToro

Hroro: 102 yaca, U3 HUX YPOKOB, OTBEJIEHHbIX HA KOHTPOJIbHbIE PA00ThI
(TecTupoBaHmue), - He GoJjiee 4 4acoB

9 KVTACC (OYHO-3A0OYHASA U 3AOYHASA ®OPMA)

z
<
=
=
®

CamocrosTe

bHas padora

Tema ypoka

IIpakTuyeckas
pabora

dopma
KOHTPOJIA

\®)

3

—

Jle¥icTBus Haxg NECTBUTEIbHBIMU YHCIIAMU

D

JlevicTBusl HaJ NEHCTBUTEIBHBIMU YUCIAMHU

CpaBHeHUE JeICTBUTENBHBIX YHCEI

2)

CpaBHEHHE JEHCTBUTENBHBIX YHACET

98]

HOFpeIHHOCTL 1 TOYHOCTb HpI/I6J'II/I)KeHI/IH

Pa3zmepbl 00bEKTOB U JUIMTEITBHOCTD IPOLIECCOB
B OKpY’KaroIeM MHUDE. [IpaxTuxo-
OpPHEHTHPOBAaHHbBIE 3a]1a41

HpI/IKI/IZ[Ka " OLICHKA PE3YyJIbTATOB BBIYHMCIICHHI

3)

ToyHOCTh TpeACTaBlICHUS JEHCTBUTEIBHBIX
YHCeJ B BUJIC JCCATUYHBIX JApodeit. Yucio nt

O6oOmaromuii  ypok mo Teme «Yucma u
BBIYHCIIEHHS. JIeHiCTBUTENBHBIE YKCIIaY»

Ilemoe ypaBHEHHWE W €r0 KOpPHU: JIMHCHHBIEC H
YpaBHEHUS, CBOJIAIINECS K HUM

4)

HCJ'IOG YpaBHECHHUC U €r0 KOPHHU: JIMHEHHBIC U
YpaBHCHUs, CBOASAIINCCA K HUM

Ilesioe ypaBHEHHE M €ro KOpPHH: KBaJpaTHbIE
YpaBHEHHS M YPaBHEHHS, CBOJSIINECS K HUM

5)

HCJ'IOC YpaBHCHUC M €r0 KOpHU: KBAJAPATHBIC
YPaBHCHUA U YPABHCHU S, CBOAAIINCCSI K HUM

Tect

buksanpaTtHsie ypaBHenus. [IpuMeps! perieHus
YpaBHEHUH TpeTbed M 4YETBEPTOW CTENEHEH
Pa3JIOKEHUEM Ha MHOXKUTEIU

10.

[pocreiimme 1poOHO paLMOHAIBEHBIE
ypaBHEHUs!

11.

IIpocreiimue IpobHO palrOHAJIbHBIE
ypaBHEHUS

6)

[Ipocreitmue IpoOHO paloHaIbHbIE
ypaBHEeHUsI

12.

Hekotopsie = mpuembl  pemieHHs — IENbIX
ypaBHeHU#. ['paduueckue  MeTonpl  mpH
pellIeHU YpaBHEHUN
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1 2 3 4
7) Hexoropble  mpuemMbl  pemieHus  IebIX
YPaBHEHUIA.

13. Pemrenue TeKCTOBBIX 3aa4 anreOpandecKum
METOAOM

14. Pemrenne TeKCTOBBIX 3a/1a4 areOpandecKuM
METOJIOM

8) Penrenue TeKCTOBBIX 3a1a4 anreOpandecKum
METOAOM

15. O6o0maronuii ypok mo Teme «YpaBHEHUS U Tecr
HEPAaBEHCTBA. Y PaBHEHHUS C  OJIHOH
TIEPEMEHHOIN

16. AkTyanuzanus 3HaHWA 10 Teme «DyHKIHs»:
oTpeiesICHHE, o0JacTpb OTIpeIesICHHS,
MHOECTBO 3HaYCHUH, HyNH, rpaduK GYHKIUH

17. I'padpukrn u CBOHCTBA HEKOTOPBIX BHUOB
byuxuuii (v =kx, y=kx+ b,y =|x]|).

18. CBoiicTBa YETHOCTH M HEYETHOCTH (DYHKIIHH.
I'paduxu u cBolicTBa QyHKUUH Y = X2, y= X3, y
=x, y=k/x

9 CBoiicTBa YETHOCTH ¥ HEUETHOCTU (HYHKITUH

19. dynxims y = ax?, ee rpaduk u cBOHCTBA

10) | dynknus y = ax?, ee rpaduk u cBoiicTBa

20. Ipaduku ¢ynxmmit y = ax?> +nuy = a(x —
m)?

11) | 'paduxu dyuxuuit y = ax?+nuy = a(x —
m)?

21. [loctpoenne rpaduka KBampaTHdyHOW (YHKIIHA
y=ax*+bx+ec.

22. CpoiictBa KO3 HUINEHTOB. ITocTpoenue
rpaduka KBaJIpaTUIHON (YHKIIHA

23. UcnonsizoBanue CBOICTB KBaJIpaTUYHON
(YHKIWY [T pelieHus 3a1a4

12) | [loctpoenue rpaduka KBagpaTHIHON (YHKITUU
24, JpobHo-nuHeiiHas QyHKIMS 1 ee TpaduK

13) | JApobHo-nuHeiHas QYHKIHS U ee TpaduK Tecr
25. O606maronii ypok no teme «DyHKIHIs»

14) | O6006menne o Teme «DyHKITHI»

26. VYpaBHeHHE C [BYMS TEPEMEHHBIMH M €ro
rpaduk

27. YpaBHEeHHE ¢ JByMS IIE€PEMEHHBIMH H €rO
rpaduk

28. Cucrema JIByX JTMHEHHBIX YPaBHEHHH C IByMs
[IEPEMEHHBIMU U €€
pernieHne

15) | Cucrema OBYX JTMHEHHBIX YPaBHEHUH ¢ ABYMsI
MEPEMEHHBIMHU U €€
penienye

20. Pemrenne cuctem nByX ypaBHEHUMH, OJTHO U3

KOTOPBIX JITHEHHOE,
a Ipyroe — BTOPOH CTENEeHU
30. CucteMbl CHMMETPHUYHBIX YPaBHEHHH
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Hekotopele  mpuembl  pEIIEHHS  CUCTEM
YpaBHEHUI

16)

Pemenue cuctem ypaBHeHuil

32.

Pemenne TekCTOBBIX 3a7ay  aireOpandecKuM
CIIocoooM

33.

Pertenne TEKCTOBBIX 3a4a4  anredpanmdecKuM
crocodbom

17)

Pemienue 3a1au ¢ mMOMOIIBIO CUCTEM YPAaBHEHHIMA
BTOpOH CTENEHU

18)

Pewienure 3ama4 ¢ NOMOILBIO CUCTEM YPaBHEHHIM
BTOpPOM CTENEHHU

Tect

34.

O000ImaroIMil ypoKk Mo TeMe «YpaBHEHHUS H
HepaBeHCTBa. CHCTEMbl YPaBHEHUI»

19)

O0o0ImaroMii ypok 1mo TemMe «YpaBHEHUS U
HepaBeHCcTBa. CHCTEMBI YPABHEHUI

35.

HucnoBble HEPABEHCTBA U UX CBOICTBA.
JIuHeliHbIe HEpaBEeHCTBA ¢ OAHOU IEPEMEHHOU
U UX pELIEHNE

36.

JIuHeiiHble HEpaBEHCTBA C OJIHOM IIEPEMEHHOM
U UX pelIECHUE

37.

CucteMbl THHEHHBIX HEPABEHCTB C OAHOU
NIEPEMEHHON U UX pEeLICHUE

20)

Cuctembl THHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX pelIeHUe

38.

KBaHpaTHBIC HEPABCHCTBA U UX PCHICHUC

21)

KBanpaTHble HepaBeHCTBA U UX pElIeHHE

39.

Pemenne HEPABCHCTB METO/IOM MHTECPBAJIOB

40.

Pemenne HEPABCHCTB MCTOJOM UHTCPBAJIOB

41.

Pemenne mpocredmmx ApoOHO-panMOHAIBHBIX
HEPaBEHCTB

22)

Pemrenne mpocreidmux JApoOHO-paiMOHATBHBIX
HEPABEHCTB

42.

Pemenne HEPABCHCTB

23)

PelieHne HepaBeHCTB

43.

33,[[3‘11/1, CBOAIINECCS K PCIICHHUIO HCPABCHCTB U
X CUCTCM

44.

HepageHcTBa ¢ 1ByMS IEpEMEHHBIMU

45.

Cucrembl HEPABCHCTB C ABYMs IEPEMECHHBIMU

46.

OO6o0maronuii ypok 1mo Teme «YpaBHEHHUS U
HepaBeHCcTBa. HepaBeHCTBaY

Tect

47.

IlocienoBareabHOCTH

24)

IlocienoBareabHOCTH

48.

Omnpenenenue apupMETHIECKON TPOTPECCUH.
dopmyna n-ro wieHa apuPpMeTHIECKON
MIPOTPECCUM

25)

Onpenenenne apuGMeTHIECKON IPOTPECCHN.
dopmyna n-ro wieHa apuPpMeTHIECKON
MIPOrPECCUn

49.

dopMyria CyMMBbI TIEPBbIX N WICHOB
apupMETHICCKON MPOTPECCHI

50.

Apudmernueckasi mporpeccus, peuieHue 3aaad
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51. OmpeneneHre TeOMETPHUICCKOH TPOTPECCHH.
®dopMyna n-ro ujieHa reoMeTpUIeCKOn
MIPOTPECCUU

26) | OmpeneneHre TEOMETPUICCKOM ITPOTPECCHH.
@®opMyIna n-ro 4jieHa reoMeTpHIECKON
MIPOTPECCUU

52. ®opMyJ1a CyMMBI IIEPBBIX N YJICHOB
reOMEeTPUUYECKON MPOrpeccuu

Tect

53. [Iporpeccust u mpoIeHT

54. 3amaun, CBI3aHHBIE C YHCIOBBIMU
IIOCJIEI0BATEILHOCTSIMH, B TOM YHCJIC 3aJaUH
13 peajgbHOM KU3HU

55. 3agaun, cBSI3aHHBIC C YHCIOBBIMU
MOCTIEOBATECILHOCTSIMH, B TOM YHCIIC 3aa91
W3 peaibHOM )KU3HU

27) | 3amaun, CBA3aHHBIC C YHCITOBBIMH
MOCJIEI0BAaTEIbHOCTAMH, B TOM YHCJIE 3a0a41
W3 peaibHOM )KU3HU

56. JIuHelHBIM 1 SKCTIOHEHITUATBHBIA POCT. 3a1a4u
Ha CIIO’KHBIE MTPOIEHTHI, B TOM YHCIIE 337a9H U3
peagbHOM MPAKTUKHU

57. O6o0matomuii  ypok mo Tteme «YucnoBele
HOCJIEJOBATEILHOCTUY

58. [ToBropenue. Uucna u BbluucieHusi Pemienue
3agau OI'D

28) | [loBTopenue. Yncina v BEIYUCICHUS

59. IToBTOpenue. Yucna M BBIYMUCICHUS, CTENEHU
Pemenne 3amau OI'D

29) | IloBTopenue. Uncna u BEIYUCIECHUS, CTENICHH

60. [loBTOpenne. Uucna u BBIYUCIEHUS, KOPHHU
Pemenue 3agau OI'D

30) | [loBTopenne. Yucna u BEIYHCICHHS, KOPHU

Tect

61. IToBTOpenue. Pemenue 3agau OI'D. YpaBHeHus

62. [ToBTOpenue. Pemenue 3agay OI'D. YpaBHeHuUs

31) | IloBTopenue. YpaBHEHUS

63. [ToBropenue. Pemenue 3agay OI'D. I'paduku u
CBOWCTBa HEKOTOPBIX BUAOB (YHKIIUH

64. [loBTopenne. Pemenue 3amau OI'D. ['paduku u
CBOWCTBa HEKOTOPBIX BUAOB (YHKITUH

32) | IloBropenue. PyHKIMH

65. [ToBTOpEHue. Pemenue 3a1a4 oroa.
HepaseHcTBa

66. [ToBTOpenne. HepaBencTna

33) | [loBropenne. HepaBeHncTBa

67. [ToBTopenue. Pemenue 3anau

68. [ToBTopenue. Pemenue 3amaq

Tect

34) | l[loBTopenne. Pemenue 3amau

102 | Hroro | ]

Hroro: 102 yaca, U3 HUX YPOKOB, OTBEJICHHBIX HA KOHTPOJIbHbIE Pa0OThI
(TecTupoBaHue), - He 0oJiee 4 4acoB
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MPOBEPAEMBIE TPEBOBAHHUSA K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KIIACC
Kon . .
DOBEDIEMOro IIpoBepsieMble mpeqMeTHbIE pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
posep NMPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl
pe3yabTara
1 Yucaa ¥ BEIYUCICHUS

BrImonHaTh, coueTasi yCTHBIE M MHCBMEHHBIE MPUEMBI, apu(METHIECKUE ACHCTBUS C
palMOHAIBHBIMH YHCIIAMH

Haxomuth 3HaueHHs YMCIIOBBIX BBIPKEHUH, MPHUMEHSATH Pa3HOOOpasHBIE CHOCOOBI U
1.2 MPUEMBI BBIYMCIICHYSI 3HAUCHHH TPOOHBIX BBIPAXKCHUH, COJCPKAIUX OOBIKHOBEHHBIC 1
JIECSITUYHBIE TPOOH

[TepexomuTh OT OTHOM (HOPMBI 3aIHCH YUCET K APyror (IpeoOpa3oBhIBaTh JECATUIHYIO

1.1

1.3 JIpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH, B OECKOHEYHYIO
JECSITUYHYIO IPOOB)

1.4 CpaBHHBATH 1 YIOPSAOYNBATH PAIMOHAIBHBIC YHCIIA

1.5 OKpYTJISATh YUCHIa

BoITIOTHATE IPUKKUIKY U OLIEHKY pe3yJibTaTa BEIYUCICHUH, OIICHKY 3HAUE€HUH YHCIIOBBIX
BbIpQKEHUH. BBIMOIHATH NEICTBUS CO CTENEHIMHU C HaTypaJIbHBIMU NIOKA3aTEIsIMU

1.7 [IpyUMeHATh NpU3HAKK ASTUMOCTH, Pa3JIo’KeHHEe HA MHOKUTENH HATYPaJIbHBIX YHCET
Pemarp mpakTUKO-OpMEHTUPOBAHHBIE 3aJa4yH, CBS3aHHbIE C OTHOLIEHHUEM BEJIMYMH,
MIPONOPLUOHAIIBHOCTBIO  BEJIMYMH, MPOLEHTaMH, WHTEPIPETUPOBATh PE3YJIbTaThl

1.6

1.8 peuieHus 3a1a4 ¢ y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAaEMBbIX
00BEKTOB
2 AnreOpanveckue BhIPOKESHUS
21 Ucnonb3oBaTh anreOpanyeckyro TEPMHUHOJOTHIO W CUMBOJHKY, NPUMEHATH €€ B

Tporecce OCBOEHHS yIeOHOT0 MaTepuaa

2.2 HaxoanTs 3HaueHNs] OYKBEHHBIX BBIPOKSHUH IPH 33JaHHBIX 3HAUCHHUSIX ITEPEMEHHBIX
73 BhImonHATE  npeoOpa3oBaHus  IEJOT0  BBIPAKEHUS B MHOTOYICH —IIPHBEACHHEM
) MOJTOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

BEHIMONHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOTOWICH,
MIPUMEHTH (opMyJIbl KBapaTa CyMMBbI U KBaJjpaTa pasHOCTH

OcymiecTBIATh pa3yiokKEeHHe MHOTOUJIEHOB Ha MHOYKHUTEIH C TIOMOIIBIO BBIHECEHUS 32
2.5 CKOOKM O0OLIero MHOXUTENS,, TPYNIUPOBKH CJIAraeMbIX, NPUMEHEHHS (OpMyI
COKPAIEHHOI'O YMHOXEHHUS

[MpuMensaTs mpeoOpa3oBaHMs MHOTOWIEHOB JUIA pEIICHHS pA3NIMYHBIX 3a1ad W3

2.4

26 MaTEMaTUKH, CMEXKHBIX NIPEIMETOB, U3 PEaJIbHOM IPAKTHKU
27 Ucnonp3oBaTh  CBOMCTBA CTENEHEH €  HATypaJbHBIMM  IIOKa3aTEIsAMM  JAJs
) peoOpa3oBaHusl BEIPAKEHHH
3 YpaBHEHUS U HEPABEHCTBA
Pemiath nuHeliHbIe ypaBHEHUs C OJHOI NEpEMEHHOM, IPUMEHS IPaBUIIa epexoa oT
3.1 HCXOJHOTO YPaBHEHHMS K PaBHOCUIBHOMY eMy. IIpoBepsTh, sBIIs€TCA U YUCIO0 KOPHEM
ypaBHEHUS
3.2 [TpuMeHsTH rpaduUIecKre METOIbI IPH PEIICHUH JIMHEHHbBIX YPaBHEHHH U HX CHCTEM
33 [Toxgbupats mMpuMeps! Map YHcelN, SBISIONIMXCS pEelIeHHeM JIMHEHHOro ypaBHEHHS C
JBYMSI IEPEMEHHBIMU
34 CTpouTh B KOOPIMHATHOW INIOCKOCTH TIpaduK JIMHEHHOro YpaBHEHHS C JBYMS
) MIepeMEHHBIMH; TIOJIB3YSICh TPa(UKOM, IPUBOAUTE IIPUMEPHI PEeLIeHHs YPaBHEHHS
35 Pemate cuctemsbl IBYX JHHEHHBIX YpaBHEHHH C ABYMs NEPEMCHHBIMH, B TOM YHCIIE
) rpaduuecKu
CocraBisiTh U pemaTh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHWHBIX yYpaBHEHUH IO
3.6 YCIOBHIO 337ayM, HWHTEPIPETHPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud

HOHy‘IeHHLIﬁ PE3YyJibTAT
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npong)(:lueMoro IIpoBepsiemble NpeIMeTHbIE pPe3y/IbTaThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/IbHOI
MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHust
pe3yJabTara
4 Koopnunats! u rpaguxu. OyHKIUH
N300paxaTe Ha KOOPAMHATHOM MpsMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
4.1 KOOpAMHATaM, Jy4M, OTPE3KH, MHTEpBaJIbl, 3allUChIBaTh UYUCIIOBBIE IPOMEXKYTKH Ha
anrebpanyuecKoM s3bIKe
4.2 OTMeuaTh B KOOPAUHATHOM MIOCKOCTH TOYKHU IO 33laHHBIM KOOPJUHATAM
4.3 CtpouTth rpaduku TuHEHHBIX QyHKIMH. CTponTh rpaduk GyHKIMN y = [X|
OmnuceiBaTh € TOMONIbIO (YHKIUH HM3BECTHBIE 3aBUCUMOCTH MEXIY BEINYHHAMH:
4.4 CKOpPOCTb, BpeMs, pacCTOsIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD,
BpeMmsi, 00bEM paboThI
4.5 Haxonuth 3HaueHue QYHKIMHU 10 3HAYCHUIO €€ apryMeHTa
46 [TonnMats rpadudecknii criocod NpeACTaBICHHUS U aHAIN3a WH(POPMAIIHU, U3BJICKATh U
) HHTEPIPETUPOBATH MH(OPMALINIO U3 TPAPHUKOB PEATFHBIX IIPOLIECCOB U 3aBUCHMOCTEN
8 KUIACC
Kon . .
IpoBepEEeMOro IIpoBepsieMble NpeIMeTHBIE pe3y/IbTaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI
NMPorpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusI
pe3yJabTara
1 Yucna ¥ BEIUUCICHUS
Ucnonp3oBaTh HauyaJIbHbIE NPENCTABICHUS O MHOXKECTBE ACUCTBUTENBHBIX YUCEN I
1.1 CpaBHEHUS, OKPYTJICHUS U BEIYUCIICHUH, H300pakaTh NEHCTBUTEIbHBIC YUCIIA TOYKAMH
Ha KOOPJMHATHOH NpsIMON
[IpuMeHATs MOHATHE apHU(PMETHIECKOTO KBaIpaTHOTO KOPHS, HAXOIWUTHh KBaJpaTHBIC
1.2 KOPHH, HCTONB3Ys TPH HEOOXOAUMOCTH KaJbKYIISITOpP, BEIIONHATH MpeoOpa3oBaHUs
BBIP@KEHUH, COIEPKAIMX KBAJAPaTHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonp3oBath 3amucu OONBIINX W MaJbIX YHCEN C TIOMOIIBIO AECATHYHBIX APOOEH U
) crenexel uucia 10
2 AnreOpandecKue BRIPaXKeHUS
21 HpI/IMeHﬂTI: MOHSATHE CTETIEHW C LENBIM ITOKa3aTeNeM, BBIIONHATH MPeoOpa3oBaHMUs
BBIPAXKEHUH, COAEPIKAIMX CTENIEHH C LEJIBIM [TOKa3aTeeM
29 BEIMONHATE TOXECTBEHHBIE NPEOOPa30BaHNs PALIHOHATIBHBIX BBHIPAXKEHUH HA OCHOBE
’ TIPaBHJI JICHCTBUM HaJl MHOTOWICHAMU M alreOpandecKuMH IPOOsIMH
2.3 PackiaspIBaTh KBaIpaTHBIA TPEXUWIEH HA MHOXKUTENN
24 [IpumensaTes mnpeoOpa3oBaHMs BBIPAKEHUI I pEIICHHS Ppa3IMYHBIX 33134 U3
) MaTeMaTHKH, CMEKHBIX NIPEIMETOB, U3 PEAIbHOM MPAKTHKH
3 YpaBHEHUS U HEPABEHCTBA
31 Pemarp nuHelinble, KBajpaTHbIE YPaBHEHUS H PalMOHATBHbIC YPABHEHHS, CBOLAILIECS
K HUM, CUCTEMBI ABYX YPABHEHHH C JBYMsI IEPEMEHHBIMU
IIpoBoauTs npocTeiine UccleJ0BaHNus YPaBHEHUN U CUCTEM YpaBHEHUH, B TOM 4KCIIE
32 C MpUMEHeHNeM rpaduyecKkux MpecTaBleHnH (yCTaHaBIUBATh, UMEET JI ypaBHEHHUE
WY CUCTEMa YPaBHEHMH pELICHHUS, €CIIU UMEET, TO CKOJIbKO, U ITPOUee)
[lepexomuTh OT CIOBECHOH (HOPMYTHUPOBKH 33ha4ud K €€ anreOpandyeckoil Monenu ¢
33 MOMOIIBIO COCTaBJICHUSI YPABHEHUsI WM CHCTEMbl YPABHEHHH, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33Jaull NOJIY4YEHHBIH pe3ysbTar
[IpuMeHSTH CBOMCTBAa YHCIIOBBIX HEPABEHCTB JJIsI CPAaBHEHMS, OLCHKH, PEIIATh
34 JIMHEHHBIE HEPAaBEHCTBA C OJHOHM NMEPEeMEHHOW M WX CHCTEMBI, AaBaTh rpa(uuecKyro
WJITKOCTPALUIO MHOXKECTBA PELLICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB
4 DYHKIIU
[loHnMaTe ® WCHONB30BaTh (PYHKIMOHATNBHBIC TIOHATUS U SI3BIK  (TEPMHHBI,
4.1 CUMBOJIMYECKHE OOO3HAYEHMsI), OMNpenesITh 3HauyeHHe (QYHKIUM 1O 3HAYEHHIO
apryMeHTa, ONpeessaTh CBOMCTBA (hyHKIMH 110 e€ rpaduky
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Ko . N
DOBE SIZ:!MOI"O IIpoBepsieMble NpeIMeTHBIE Pe3y/IbTaThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/bHOI
posep NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHNsA
pe3yJbTara
Crtpouth rpaduku 3JIEMEHTapHBIX GbyHKIUI BHJIA!
4.2 y=k/xy=k/X ,y =x2, y = x3, y = |X|, OIHCBIBaTh CBOMCTBA YMCIIOBOM (DYHKIHUHU IO €&
rpapuKy
9 KUIACC
Kon .
npoBepsIeMoro IIposepsiemble MpeAMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
pesyabTaTa o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus
1 Yucia v BEIYUCIEHUS
1.1 CpaBHUBATh U YNIOPSAOUMBATH PALMOHATIBHbIC U HPPAIIMOHAIBHBIC YHCIIA
12 BrimonHaTs apudmMeTnaeckue NeHCTBUS ¢ paliOHAIFHBIME YHUCIIAMH, COUETasl YCTHBIE
) Y NMCbMEHHBIE NPUEMBI, BBIOJIHATH BHIYMCIICHUS C UPPAIMOHAIBHBIMH YHCIaAMU
13 HaxomuTh 3HaueHMs CTemeHedl ¢ IelbIMM IOKa3aTeNsIMM U KOpPHEH, BBIYMCIATH
) 3HAYCHUS YUCIIOBBIX BEIPAKEHUHN
1.4 OKpyTJIATh JEHCTBUTENbHBIC YHCIA, BHIIONHATh IPUKUAKY PE3yJbTaTa BHIUMCICHUH,
) OLICHKY YHCJIOBBIX BBIPAKEHUI
2 YpaBHeHUs 1 HEPABEHCTBA
21 Pemarp nuHeliHble W KBaJpaTHble ypaBHEHHS, ypaBHEHHs, CBOJALIMECS K HUM,
) MpOCTeHIuIe TPOOHO-paIIMOHAILHBIC YPAaBHCHHMS
29 Pemats cuctembl IBYX JIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU U CUCTEMBI IBYX
) ypaBHEHUI1, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJISICTCS INHEHHBIM
23 Pemate TekCTOBBIE 3amadyd anreOpamdecKuM CIIOCOOOM C TOMOIIBIO COCTABIICHUS
) YpaBHEHUS MIIM CUCTEMBI JIBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMU
IIpoBOauTH NpoOCTENIINE UCCIIETIOBAHUS YPABHEHHI U CUCTEM YPABHEHHUI, B TOM YHCIIE
2.4 C TIpUMEHEHHEM TpaduuecKuX MpeAcTaBIeHUi (HalpuMep, yCTaHaBIUBAaTh, HIMEET JIN
ypaBHEHHUE WM CUCTEMA YPAaBHEHUI PELICHNUs], €CIIN HMEET, TO CKOJIBKO)
25 Pemate nmHElHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPaBEHCTBA, M300paKaTh pEIICHUE
) HEPABEHCTB Ha YHUCIOBOW MPSIMOMN, 3alUChIBATh PEHIEHUE C TOMOIIBI0 CHMBOJIOB
Pemarp cuctembl JHMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYAIOLIUE
2.6 KBaJpaTHOEC HEPABEHCTBO, M300paKaTh PEIICHNE CHCTEMBI HEPAaBEHCTB HA YHCIOBOM
MPSIMO, 3aIIUCBIBATh PEIICHHE C TOMOIIBI0 CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA NPH PEILIEHUH Pa3IMYHBIX 3a]1a4
3 DyHKIUU
PacnoznaBate  (QyHKIMM W3YyYCHHBIX BHIOB. [lOKa3piBaTh  CXEMaTHYECKU
31 pacIoNoXKCHNE Ha KOOPIAMHATHOW IUIOCKOCTH TpadukoB ¢GyHKIWA Buma: y=kx,
’ y=kx+b, y=k/x, y=ax?+bx+c, B3aBHCHMOCTH OT 3Ha4YeHUH KOI(P(DUIMCHTOB,
OITMCHIBATh CBONCTBA (DYHKITHI
32 [Toka3pIBaTh CXeMaTHYECKN PACTIONOKCHHE Ha KOOPAWHATHOW IUIOCKOCTH Ipa(uKoB
) ¢yHKIWii Bupa y = VX, y = |X| 1 onuchIBaTh CBOWCTBA (DYHKITHIA
33 CTpouts 1 M300pakaTh CXeMAaTHICCKH Tpa(UKU KBaIPATHIHBIX (PYHKIIUHA, OIICHIBATH
) CBOMCTBA KBaAPATHUHBIX (PyHKIMII 110 UX Tpadukam
34 PacmozHaBate KBaApaTH4HYI0 QYHKOUIO 10 QopMyie, TPUBOIUTH MPUMEPHI
) KBaJPAaTHYHBIX (QYHKIMHA U3 pPEabHOH KHU3HHU, (PU3UKH, TEOMETPHUU
4 Apupmerndeckasi 1 TeOMETPHUECKasl IPOTPECCHU
41 Pacrio3HaBaTh apu(METHUECKYyIO W TEOMETPHYECKYI0 IPOTPECCHM TIPH Pa3HBIX
) criocobax 3amaHus
49 BEITONHATE BEIYUCICHHS € UCIIOIB30BaHHEM (DOPMYIT 72-TO WieHa apu(hMETHICCKON U
) reOMETPUUYECKOM MPOrpeccuii, CyMMBbl NEPBBIX N WICHOB
4.3 N300paxath 4eHbI MOCIICA0BATEIIEHOCTH TOYKAMH HA KOOPIMHATHOM TIOCKOCTH
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Koz IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
TPOBEPHEMOTO 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUus
pe3yjabTara
Pemrate 3aJJa4yM, CBsA3aHHBIC C YHCJIIOBBIMH IIOCJICAOBATCIBHOCTAMHU, B TOM YHCIIC
4.4 3aJaud U3 pealbHOM JKM3HU (C UCIOJIB30BAHUEM KAJIBKYJISATOpa, LU(PPOBBIX
TEXHOJIOTHH)

IMTPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31EMEHT CONCPKAHUS
1 Yucna 1 BEIUUCICHUS
Jpobu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEX0A OT OxHON (opMbl 3amucu aApobel k
1.1 Apyroi. IloHsATHE palMOHAIBHOrO 4YHCNA, 3alUCh, CPABHEHHE, YHOPSAIOYUBAHUE
palMOHAIBHBIX YHCEI
12 Apugpmerndeckue JeHCTBUS ¢ pallMOHATIBHBIMU YHCIAMU. PelieHre 3a1a4 U3 pealbHoi
) MIPaKTHKU HAa YaCTH, Ha Jpodn
13 CreneHs ¢ HaTypaJIbHBIM ITOKa3aTeIeM: ONpeAeIcHUe, NpeoOpa3oBaHUue BEIPAKEHUN Ha
OCHOBE OIPEAEICHUS, 3aIHCh OOJIBIINX YUCEI
14 IIpouenTs!l, 3anMuch MPOLEHTOB B BUAE APOOH leou61/1 B BHJI€ IPOLIEHTOB. Tpy OCHOBHBIE
3aJjaud Ha MPOIICHTHI, PellIeHUE 33Ja4 U3 pealbHON IPaKTHKU
1.5 [IpuMeHeHre NPU3HAKOB AEIUMOCTH, Pa3I0KEeHHE HA MHOKUTENIN HATYPaJIbHBIX YHCEI
1.6 PeanpHBIC 3aBUCHMOCTH, B TOM YHCTIE TIpsiMasi M 0OpaTHas IPONOPIHNOHATBHOCTH
2 AnreOpandecKue BEIpaKCHHUS
21 IlepemeHHBIE, UNCIIOBOE 3HAUEHNE BBIPAKEHUS C NEPEMEHHOM. J[0MMycTHMbIE 3HAUCHUS
HNEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEX]y BEIHUYMHAMU B BUJE (hOpMynbl. Beraucnenus mo
) dhopmynam
2.3 [TpeoOpazoBaHne OYKBEHHBIX BBIPAXKCHUI, TOXKICCTBEHHO PABHBIEC BRIPAKCHUS
2.4 CBoiiCTBa CTENEHU C HATypalbHBIM TIOKa3aTeIeM
25 OnHounens! 1 MHOrouseHbl. CTeneHb MHOrowieHa. CloKeHUE, BBIUUTaHNE, yMHOKEHUE
MHOTOYJICHOB
26 @DopMybl COKPAIIEHHOIO YMHOKEHHS: KBapaT CyMMBI M KBajpaT pa3sHocTd. Popmyna
Pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTOWJICHOB HA MHOXKHTENN
3 YpaBHeHus
31 YPaBHeHI/IVC, KOpEHb YpaBHEHHUS, TIpaBuIIa IpeoOpa3oBaHus ypaBHEHHUS, PAaBHOCHIIBHOCTh
YpaBHEHHI
32 JIuneiinoe ypaBHeHHE C OJIHOIEI [IEPEMEHHOMN, YUCIIO KOPHEH JIMHEMHOIo ypaBHEHUS,
pelleHNe IMHEHHBIX YPaBHEHUI
33 COCTaBHteI/Ie YpaBHEHUI! 110 YCIOBHUIO 3a/1a4yl. PelieHne TEKCTOBBIX 3aa4 ¢ IOMOILBIO
ypaBHEHHIA
34 JluneiiHoe ypaBHEHHE ¢ IBYMsI NEPEMEHHBIMH H €T0 TpadHK
Cucrema [ByX JIMHEHHBIX YpaBHEHUH C JIByMs II€pEMEHHBIMU. PelieHue cucrem
3.5 ypaBHEHHUII cIOCOOOM MOACTaHOBKH. IIpuMepH! peneHns TEKCTOBBIX 33/1a4 € TIOMOIIBIO
CHUCTEM YpaBHEHUMN
4 Koopnunats! u rpaguxn. OyHKIUHT
4.1 Koopaunara Touku Ha npsMoii
4.2 UYucnossle IpoMexyTKH. PaccTosHue Mexy IByMsl TOUKaMU KOOPAMHATHON MPSIMOi
43 HpﬂMoyroanfm cucrteMa KoopauHat, ocu Ox u Oy. Abcicca U OpAMHATa TOYKH Ha
KOOPJAMHATHOM IJIOCKOCTH
44 [Tpumepsr F})a(bI/IKOB, 3aJaHHBIX  QopMmynamMu. UTeHWe TpaHUKOB peaNbHBIX
3aBHCUMOCTEN
4.5 [ounstre ¢pynkimn. ['padux Gyrxumu. CpoiicTBa QyHKIMN
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk GyHkimm y = [X|
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Kon IIpoBepsieMblii 3J1eMeHT coep:KaHUs
4.7 I'paduueckoe pelnieHne TMHEHHBIX YPAaBHEHUH U CHCTEM JIMHEHHBIX YPaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT coJep:KaHUs
1 Uucna v BEIYUCIICHUS
11 KBanpaTHelii kopeHb U3 uncia. [loHsATHE 00 UppalUOHATBEHOM 4HuCIie. JlecsTHYHbIe
) MPUOIIKEHNS UPPALNOHATBHBIX YHCET
12 CpoiicTBa apupMeTHUeCKUX KBAIPATHBIX KOPHEH U UX MPUMEHEHHUE K MPe0Opa30BaHHIO
) YHUCJIOBBIX BBIPAKEHUIN U BBIYUCIECHMSIM. [[eiCTBUTENBHBIE YnCca
1.3 CrernieHb ¢ 1IeNbIM TIOKa3aTeseM 1 e€ cBoiicTBa. CTaHmapTHas 3aMyCh YHciia
2 Anrebpanveckue BbIpaKEHUs
2.1 KBagpatHenii Tpéxunen, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anrebpanyeckas 1po0s. OCHOBHOE CBOHCTBO ayireOpanyeckor Apodu
23 CroxxeHue, BBIYUTAHUE, YMHOXKEHNUE, AEJICHUE anre0pandecKux apobeit
2.4 PanmoHasbHBIC BRIpAXKCHHS U MX TIPEOOpa3OBaHUe
3 YpaBHEHHUS U HEPABEHCTBA
3.1 KBanparHoe ypaBHeHMe, hopMyiia KOpHeH KBaJpaTHOTO ypaBHeHHs. Teopema Buera
3.2 Pemenue ypaBHEeHWH, CBOISIINXCS K TMHEHHBIM U KBaIPATHBIM
33 [Ipocreiimue ApoOHO-pallMOHANBHBIC YPAaBHEHHUS
I'paduueckas uHTEpIIpETAS YPAaBHEHUH C ABYMSI IIEPEMEHHBIMA U CHCTEM JTHHEHHBIX
34 yYpaBHEHUl ¢ JByMs TMepeMeHHbIMU. IIpuMepsl peleHus CHUCTEM HEJIHMHEHHBIX
yYpaBHEHUH ¢ IByMs IEPEMEHHBIMH
35 Pemenne TeKCTOBBIX 3a/1a4 aNreOpanvdeckuM CriocoOoM
3.6 UuncnoBble HEPABEHCTBA M UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HON TEPEMEHHON
3.8 PaBHOCHITEHOCTH HEPaBEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OTHOM EpEMEHHON
3.10 CucreMbl JIMHEMHBIX HEPABEHCTB C OJTHON NepEMEHHOM
4 DyHKIIUU
41 [onsrture pyrxuun. OOIaCTh OMpeAeTeHus 1 MHOKECTBO 3HaueHuH GpyHkumu. Crioco0b!
3aiaHus PyHKIUI
4.2 I'paduk ¢pynkuun. YreHue cBoHCTB QyHKIUH 10 e€ rpaduKy
43 [Tpumeps! rpadukoB GyHKINH, OTPaXKAIONINX peaTbHBIC MPOIECCH
4.4 @DyHKIMHU, ONMHUCHIBAIOLINE MPSMYIO U OOPAaTHYIO MPOMOPIMOHANBHBIE 3aBUCUMOCTH, UX
) rpapuku
4.5 OyHKIMHM y =x? y = x7
4.6 Qyaxmun y = Ox, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHHI
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BEIYUCICHUS
1.1 PanmonasHbIC YKCIIa, MPPAMOHABHBIC YHCIIa, KOHEUHBIC U OECKOHEUHBIC IECSITHYHBIC JPOOH
MHoxecTBO HeﬁCTBHTeHLHBIX YUCCII, HeﬁCTBHTeHBHBIC YHuCJiia KakK 6eCKOHe‘{HBIe JACCATHYHBIC
1.2 npobu. B3anMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JIEHCTBUTENBHBIX YUCET
Y KOOpAMHATHOM npsiMmol. CpaBHEHUE EHCTBUTENIBHBIX YHCEI
1.3 ApudmeTndeckre IeHCTBUS C ICHCTBUTEIHHBIMH YHCIAMH
Wsmepenus, npuOInKeHus, OlleHKH. Pa3Mepsl 00BEKTOB OKPYKAIOIIETO MUPA, JITUTEILHOCTh
1.4 MIPOLIECCOB B OKpy»KatouieMm mupe. [IpubmmkéHHoe 3HaueHNe BETMYUHBI, TOYHOCTD MPHOIH-
kenus. Oxkpyrinenne yncen. [Ipukuaka u olleHKa pe3ybTaToB BEIYUCICHUHN
2 YpaBHeHUsI 1 HEPABEHCTBA
2.1 YpaBHEHUs C OJHOW MEPEMEHHON
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Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
2.2 Jlunetinoe ypasaenue. Perienue ypaBHeHUH, CBOISIINXCS K TUHEHHBIM
23 KBagpaTHoe ypaBHeHHe. PellieHue ypaBHeHuUH, CBOASIIIMXCS. K KBaAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpumepsl pelleHus ypaBHEHUM TPETbed U YETBEPTOU CTEICHEN
pa3IoXKEeHUEM Ha MHOKUTEIN
2.5 Pemenne Apo6GHO-pallMOHANIBHBIX YPABHEHUN
2.6 CucteMbl ypaBHEHUH
2.7 YpaBHEHHE C IBYMS TIEPEMEHHBIMH U €T0 rpaduk
2.8 Pemienne cucreM AByX JIMHEHHBIX ypaBHEHUI ¢ IByMs IEPEMEHHBIMU
2.9 Pemrenue cuctem IByX ypaBHEHHI, OJHO U3 KOTOPBIX JHHEWHOE, a IPYroe — BTOPOU CTENEHU
2.10 I'pacdmueckas HHTEpIPETAIMS CHCTEMBI YPaBHEHHUH ¢ IBYMsI IEpEeMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 anredpandeckuM cocoOoM
2.12 UricioBbIe HEPABEHCTBA M MIX CBOMCTBA
2.13 Penienue IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOMI
2.14 Pemenne cuctem TMHEHHBIX HEPABEHCTB C OJTHON TIEpEMEHHOM
2.15 KBanparHble HepaBeHCTBa
2.16 I'paduueckas HHTEpIpeTaLUsl HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMsI HEPEMEHHBIMU
3 OyHKIIUN
31 Ksangpatuunas ¢yskuus, e€ rpaduk u cpoiicta. IlapaGona, KOOpAMHATEI BEpIINUHBI Mapa-
00JIbI, OCh CHMMETPHH MapaboJIbI
3.2 I'paduku dyHkumid y=kx, y=kx+b u ux cBolicTBa
33 I'paduku dyHkimit y=k/x, ¥ = X° u ux cBoiictea
34 I'padmkn GyHKIMK , W MX CBOWCTBA
4 YucnoBsle MOCIEJ0BATEILHOCTH
41 Omnpenenenrie W CHOCOOBI 3alaHUSA YHCIOBBIX IIOCICIOBATENFHOCTEH. 3amaHue MOCIeno-
BaTEILHOCTH PEKYPPEHTHOM (hopmMyItoit u hopMysIon n-ro uieHa
49 Apucgmerndeckas nporpeccusi. @opMybl #-T0O YiIeHa apUPMETHUIECKON MPOTPECCHH, CYMMBI
MIEPBBIX 71 WICHOB
43 I'eomerpudeckas nporpeccusi. @opMynbl #-T0 YiIeHa TEOMETPUUECKON MPOTPECCHH, CYMMBI
MIEPBBIX 71 WICHOB
44 N3o0pakeHne wWieHOB apu(PMeTHYecKOH W TEeOMETPHUYSCKOW MPOTPECCH TOYKaMH Ha
KOOPAMHATHON IIOCKOCTU. JINHEHHBIN U 9KCIIOHEHIUAJIBHBIA POCT
4.5 C10>XHBIE IPOLIEHTHI

IMPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA3OBATEJILHOW IPOI'PAMMBI OCHOBHOI'O

OBLIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
NpoBepsaeMoro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOI'0 00111ero
TpeOoBaHUSA oOpa3zoBanus Ha ocHoBe PT'OC

YMeHue omnepupoBaTh MOHSATUSMH: MHOXECTBO, MOJMHOXXECTBO, OIEpalUd HaJ
MHOKECTBAMH; YMEHHE ONIEPUPOBATH IOHITUSIMHE: Ipad, CBA3HBIN Tpad), IepeBo, IHUKI,
OPUMEHATh WX TIpH pEIICHWH 3a7ad; yMEHHE WCIONb30BaTh IpaduuecKoe
MPEACTaBICHUNE MHOXKECTB JUIS ONHMCAHHUS DPEAJBHBIX IPOILECCOB W SABJICHUH, IPHU
pelIeHnH 3a1a4 U3 IPyruX y4eOHbIX IPEJMETOB

YMeHHe onepupoBaTh MOHATHAMHE: ONIPEAeIeHHE, aKCHOMA, TEOPEMa, JI0Ka3aTelNbCTBO;

2 YMEHHUE paclio3HaBaTb HWCTUHHBIC W JIOXKHBIC BLICKA3bIBaHHWA, NPUBOJIUTL MNPUMCEPHI
W KOHTPIPUMEPLI, CTPOUTH BBICKA3BIBAHWA U OTPULIAHUSA BBICKa3bIBaHUI
Ymenue ONICPUPOBATH MOHATHAMU: HATYPAJIbHOC YHUCIIO, ITPOCTOC U COCTABHOE YHUCIIO,
ACITIMMOCTDb HAaTypaJIbHbBIX YHCEJI, IIPU3HAKKU ACITIUMOCTH, LEJI0€ YUCI0, MOOYJb YHCJIa,
3 OOBIKHOBCHHAS I[pOGI: n aAcCATUYHAasA Hp06b, CTaHI[apTHBII\/'I BUJ YUCJId, pallMOHAJIIbHOC

YHCIO0, HPPALHOHAIBHOE YHCIIO, apu(pMETHYeCKHi KBaApaTHBIM KOpEHb, yMCHHE
BBINOJIHATh JEHCTBUS C YUCIIaMU, CPAaBHUBATh U YIOPSA0UYMBATH YUCIIA, IPEACTABIAT
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Kon
NpoBepsIeMoOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3zoBaHus Ha ocHoBe ®I'OC

Yyyclla Ha KOOPAMHATHOM NpPSMOW, OKPYIVIATh UYUCIA; YMEHHUE JeNaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHITUSIMHE: CTEIICHB C IIeTBIM MOKa3aTelieM, apu(MeTHIecKuit
KBaJpaTHBI KOpEHb, MHOTOWICH, anredpamdeckas Opo0b, TOKAECTBO; 3HAKOMCTBO C
KOpHEM HATypalbHOW CTETICHH OONbINE EIMHUIIB; YMEHHE BBIOIHATH PACUETHI 110
dbopmynam, mpeoOpa3zoBaHHA ILENbIX, JIPOOHO-PAllMOHANBHBIX BBIPAXKEHHNA U
BBIP@XEHUN C KOPHSMH, pa3l0oXEHHE MHOTOYJICHA Ha MHOXHUTENIU, B TOM YHUCIE C
HCIIOJIF30BaHHEM (DOPMYII pa3HOCTH KBaJpaTOB M KBaApaTa CYMMEI U pa3HOCTH

YMeHue onepupoBaTh IOHATHUSAMHU: YHCIOBOE PABEHCTBO, YypaBHEHHE C OJHOMN
[IEPEMEHHOMN, YMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C NEPEMEHHOM; YMEHME pellaTb
TUHEHHBIC U KBaJgpaTHBIC YpaBHEHUsS, IPOOHO-paliOHaJbHBIC yYpaBHEHHUS C OXHOU
MEePEeMEHHON, CHUCTEMBI JBYX JIMHEHHBIX YpPaBHEHUH, JMHEWHBIC HEPABEHCTBA U HX
CHCTEMBI, KBapaTHBIC U IPOOHO-paIlOHATFHEIC HEPAaBEHCTBA C OHON IIEpEeMEHHOM, B
TOM YHCJIE€ IPU PELIECHUHU 3aJa4 U3 JPYTuX MpeIMeTOB U MPAKTUYECKUX 3ajayu; yMEHUE
WCIOJIB30BATh KOOPIWHATHYIO MPSAMYIO M KOOPAMHATHYIO TIOCKOCTh [Tl U300paskeHUsI
pellleHuil ypaBHEHUI, HEPaBEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QyHKIUA, rpaduk QyHKIUH, HYyTH (QYHKIUH,
MPOMEKYTKH 3HAKOIIOCTOSHCTBA, TIPOMEXKYTKH BO3pacTaHus, YObIBaHHs, HAaHOOJIbILEe
U HauMeHblllee 3Ha4eHHWs (YHKIMH; yMEHHE OINEepHpOBaTh IOHATHUAMHU: IpsMas
MPONOPIMOHAILHOCTh, JIMHEeHHAs (QYHKIWS, KBaapaThyHas (QYHKIMS, oOpaTHas
IPONOPLHOHATIBHOCTE, Napabosna, runep0oiia; yMEHHE CTPOMUTH Ipapuku (QYHKIMH,
UCIIOJIb30BaTh TPaMKH IS ONPEeICHUs] CBOWCTB MPOLIECCOB M 3aBHCHMOCTEH, JUIs
pelIeHns 3a1a4 U3 APYTuX yIeOHBIX IIPEIMETOB U pealTbHOM )KU3HU; YMEHHE BBIPaXKaTh
(hopMynamMu 3aBHCUMOCTH MEXKTy BETMINHAMU

YMeHue omnepupoBaTh TMOHATHSAMH: TOCIENIOBATEIbHOCTh, apupMeTHUecKas |
reoMeTpuyeckas porpeccun; yMeHUe UCI0Ib30BaTh CBOMCTBA MOCIIEN0BATEIbHOCTEH,
(hopMyITBI CyMMBI U OOIIETO YWieHA IPH PEIICHUH 33134, B TOM YHCIIE 3a/1a9 U3 APYTHX
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU

YMeHne pemars 3a1adi pa3HBIX THIIOB (B TOM YHCIIE HAa MPOLEHTHI, TOTH U YaCTH,
IBIDKEHHE, paboTy, IIEHy TOBAPOB M CTOMMOCTH IOKYTIOK W YCIYT, HAJOTH, 3a71adl U3
obnacTi ympaBlieHUs] JTUYHBIMH M CeMEHHBIMH (DUHAHCAMM); YMEHHE COCTaBISTh
BBIP@XKEHHUS, YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 33a[a4d, UCCIEA0BATh
MOJYYEHHOE PEIICHUE U OIEHUBATh MPaBIONOI00HOCTh MTOMYYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (QUTypa, TOUYKA, OTPE30K, MpsMas, JTy4, JIOMaHasi,
yrojia, MHOTOYIOJbHUK, TPEYroNbHUK, PAaBHOOCAPEHHBI ©  PaBHOCTOPOHHUMN
TPEYTrOJIbHUKH, TPSIMOYTOJIBHBIN TPEYTOJIbHUK, MeHaHa, OMCCEKTPUCa U BBICOTA Tpe-
YTOJIBHUKA, YETHIPEXYTOJIBHUK, MapajuieiorpaMM, poMO, MPSMOYTOJBHHK, KBajpar,
Tpamenus; OKPY>KHOCTb, KpYT, KacaTelbHAas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; yMeHHE pemaTh 3aJadd, B TOM YHCIE W3 ITOBCCAHEBHOW MKW3HH, HA
HaXO0’K/ICHHE T€OMETPUIECKUX BEIUYMH C MPUMEHEHNEM N3YyYCHHBIX CBOMCTB (DUTYp H
(hakToB

10

YMeHHe OonepupoBaTh IMOHATHAMHU: PAaBEHCTBO (HIYp, PaBEHCTBO TPEYroJILHHUKOB;
MapaJyIeIbHOCTE W NEPIEHANKYSIPHOCTh HPSAMBIX, Yol MEXIY TPSIMbBIMHU,
NEePIEeHINKYISAP, HAKIOHHAs, MPOEKUUs, moaodue (Guryp, momgoOHbBIe TPEYyroIbHUKH,
CUMMETpUSl OTHOCHUTEIBHO TOUYKM U NPSIMOH; yMEHHE pAacHO3HaBaTh PaBEHCTBO,
CUMMETPHIO U Moo0ne Guryp, mapamieabHOCTh U MEPIEeHANKYIIPHOCTh IPSMBIX B
OKpY’KaroIlleM MUpe

11

YMeHue onepupoBaTh NOHATUAMU: AJIMHA, PACCTOSIHUE, YTOJ (BEIMYUHA yIila, CHHYC U
KOCHHYC yIJIa TPEYTOJIbHHKA), IUIOMIAlb; YMEHHE OICHUBATH Pa3Mephl MPEIMETOB U
00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE IPUMEHATE (DOPMYIBI IEPUMETPA U TUIOLIA U
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra, o0beMa NpsSMOYTOJIEHOTO
napajuleNenuIea; yMeHUe IPUMEHTh IPU3HAKU PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY
0 CyMMe YITIOB TpEyroibHUKa, TeopeMmy Iludaropa, TpuroHOMETpHUICCKHE
COOTHOUICHHUS JJIs1 BBIYMCIEHHS JUIMH, PACCTOSHUM, TUIOMaaen
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Koxa

NMPOBEPAEMOro OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

HpOBepﬂeMbIe TpeﬁoBa}mﬂ K IPE€AMETHBIM pe3yjibTaTaM 0CBOCHUSA

12

YMmeHue n300paxarh INIOCKUE (PUTYPBI X IX KOMOMHAIINH, TPOCTPAHCTBEHHBIC (DUTYPHI
OT PYKH, C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H AJICKTPOHHBIX CPEACTB IO TEKCTO-
BOMY WJIM CHMBOJIbHOMY OITHCaHHIO

13

YMeHue oneprupoBaTh MOHATUSMIE: IPSMOYTOJIbHAs CHCTEMa KOOPIUHAT; KOOPIIHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IPOW3BEACHHE BEKTOpa HA YHCIO, CKaSIPHOE
MIPOU3BEJICHNE BEKTOPOB; YMEHHUE HCIOJIb30BaTh BEKTOPHI M KOOPAWHATHI ISl TIpel-
CTaBJICHUS JAHHBIX M PEIICHUS 33219, B TOM YHCIIE U3 JPYTHX y4eOHBIX IMPEIMETOB U
peanbHON KUZHU

14

YMeHre onepupoBaTh MOHATHSIMU: CTOJIOMKOBBIE M KPYTOBBIC TUATPAMMBbI, TAOJIHIIBL,
cpemHee apuMeTHIECKoe, MeInana, HanOObIIee W HAMMEHbIIee 3HAUCHUS, pa3Max
YHCIOBOTO Habopa; yMeHHe H3BIEKaTh, HHTEPIPETHPOBATH W IIPEOOPaA3OBHIBATH
MH(QOPMAIMIO, TPENCTABICHHYI0 B TaONUIAX M Ha JUarpamMMax, OTPaKaroIIyo
CBOICTBa U XapaKTEPUCTUKU PEAJIbHBIX IIPOLIECCOB U ABJICHUI; YMEHUE paclo3HaBaTh
M3MEHYMBBIE BEJIMYUHBI B OKPYKAIOLLIEM MUPE

15

YMeHue onepupoBaTh MOHATHAMH: CIyY4alHBIA OMBIT (CIy4aHBIM SKCIEPUMEHT),
DIIEMEHTapHOE COOBITHE (DIEMEHTApHBIH HCXOX) CIIyJaiHOTO OIIBITa, CIy4aifHOe
COOBITHE, BEPOSITHOCTH COOBITHS; YMEHIE HAXOIUTh BEPOATHOCTH CIIYIaiHBIX COOBITHI
B ONBITAX

C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSMU; YMEHHE peliaTh 3a/1a4d METOIOM
OpTraHM30BaHHOTO mepedopa W C WCIONB30BAHHEM IIPABIJIAa YMHOXXCHUS; YMEHHE
OILICHUBATh BEPOSITHOCTU PEATbHBIX COOBITUI U ABJIEHUI, IOHUMATD POJIb MIPAKTHYECKH
JIOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITMA B OKPY)XaloIleM MHUPEe W B JKU3HU;
3HaKOMCTBO C ITIOHATHEM HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIITNX
YHUCEeJl ¥ €r0 POJIbIO B MACCOBBIX SIBJICHUAX

16

YMeHnue BHIOUpaTh MOIXOASIINN U3yUYeHHBIN METO AJIsl PEeIIeHHsI 3a7a9u, IPUBOIUTh
IpUMeEpbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HH, Pacllo3HaBaTb
MPOSIBJIEHUE 3aKOHOB MAaT€MaTHKH B MCKYCCTBE, OMUCHIBATH OTAENbHbIE BHIJAIOILUECS
pe3yabTaThl, MOJYYEHHBIC B XOJle Pa3BUTHS MaTeMaTHKH KaK HAayKd, TPUBOAUTH
MIpUMEPbl MaTEMATUYECKUX OTKPBITUN U UX aBTOPOB B OT€YECTBEHHOW 1 BCEMUPHOH HC-
TOpUHU

NEPEYEHb DJJEMEHTOB COIAEPXAHUSA, IMPOBEPAEMBIX HA OI'9 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BEIYUCIECHUS
1.1 HatypanpHble 1 nenble yncina. [Ipu3Haky 1e1MMOCTH LEJIbIX YHCe
1.2 OOBIKHOBEHHBIE U IECATHYHBIC TPOOH, MPOLEHTHI, OECKOHEUHBIE EPHOIMIECKHE APOOH
1.3 ParronansHbIe yncna. ApupMeTHIecKUe Oepaliy ¢ PaIMOHATIBHBIMU YHCIAMU
1.4 JeticTBurenpHble gricnaa. Apru@MeTHISCKHEe ONEPaliU ¢ JSHCTBUTEIEHBIMHI YHCITaAMHU
15 Hpn6nm1<é1{Hme BBIUMCJICHUS, TIpaBWJIa OKPYIVIEHUS, NPUKHUIKA M OLEHKA pe3yJbpTara
BBIYUCIICHUI
2 Anrebpandeckue BEIPaKEHHS
2.1 BykBeHHbIEC BBIpaXKeHHUS (BBIPAYKCHHS C IEPEMEHHBIMH)
2.2 Crenens ¢ nenbM nokaszaresneM. CTeneHs ¢ paloHaIbHbIM Noka3zaTeneM. CBOICTBA cTeneHu
23 MHoTO4JIEHBI
2.4 Anre0Opandeckas Ipodb
25 Apudmernyeckuit KOpEHb HaTypajIbHOU CTEIICHU. HenctBus
¢ apudMeTHIECKUMHI KOPHSIMH HATypaJIbHOH CTETIeHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 Ienble 1 [poOHO-paLMOHANbHBIE YpaBHEHUsI. CHUCTEMBI U COBOKYITHOCTH YPaBHEHUM
3.2 [enpie u ApoOHO-panMOHATIbHBIE HepaBeHCTBA. CUCTEMbI 1 COBOKYITHOCTH HEPAaBEHCTB
33 Pemenre TeKCTOBBIX 3a/1a4




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEXJIEHUE «HACTHAS HIKOJIA LIOJAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Temn.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
4 YucnoBble HOCIEN0BATEIBHOCTHA
4.1 ITocnegoBaTenbHOCTH, CIOCOOBI 3aJaHK ITOCIEI0BATENLHOCTEH
4.2 ApudmeTndeckas ¥ TeoMeTprUecKas mporpeccun. Popmyna CI0XKHBIX MPOICHTOB
5 DyHKIN
Oyuknms, crmocoObl 3amanus ¢GyHkuun. ['paduk dyHknmu. OO6macTe OHpeAeicHUS H
51 MHOKECTBO 3HaueHWH QyHkiuu. Hymu ¢yakiuu. [IpoMexxyTku 3HaKOMOCTOSHCTBA. [Ipome-
KYTKH MOHOTOHHOCTH (yHKIUH. MakCUMyMBl W MUHHMYMBI (pyHKunu. Hanbomsimee u
HauMeHblllee 3HaueHne (QYHKIMH Ha POMEKYTKE
6 Koopnvnatel Ha psiMOii ¥ TNIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlexapToBBI KOOPJIMHATHI HA TNIOCKOCTH
7 ['eomerpust
7.1 I'eomeTpudeckue GUIypsl M UX CBOUCTBA
7.2 TpeyronbHuk
7.3 MHOTOYTOIIEHUKHT
7.4 OKpY>KHOCTb U KpYyT'
7.5 H3MepeHne reoMeTpU4eCKUX BeTUYUH
7.6 BekTopbl Ha INIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenbHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Kom0OuHaTopuka
8.4 MHoecTBa
8.5 I'padsr
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u np.; nox pexn. TensaxoBckoro C.A. Maremaruka.
Anrebpa: 7 i kinacc: 6a30BbIi ypoBeHb: yueOHUK. M: AO «M3natenscTBO «lIpocBemenuey, 2023, 2024,
2025

MakapsiueB F0.H., Munatok H.I'., HemkoB K.W. u np.; nox pen. Tensaxosckoro C.A. MaTemaruka.
Anrebpa: 8 i kitacc: 0a30BbIi ypoBeHb: yaeOHuk. M: AO «M3garensctBo «IIpocBemenuer, 2023, 2024,
2025

MakapsrueB F0.H., Munatok H.I'., HemikoB K.U. u np.; mox pen. TemsikoBckoro C.A. Maremaruka.
Anre6pa: 9 i kitacc: 6a30BbIif ypoBeHb: yueOHuk. M: AO «M3aarensctBo «IIpocsemenuer, 2023, 2024,
2025

Kpaitnesa JI.b., Munatok H.I'., HnsikoBa 1.C. Matematuka: Anredpa. 7 ii ki1acc: 6a30Bblil ypOBEHb
B ABYyX yacTax. Pabouas tetpans. M: AO «M3narensctBo «IIpocBemenue» 2024, 2025

Kpaitnesa JI.b., Munarok H.I'., HInsikoBa 1.C. Maremartuka: Anredpa. 8 ii kinacc: 6a30Bblii ypoOBEeHb
B ABYyX yacTax. Pabouas terpans. M: AO «M3narensctBo «IIpocBemenue» 2024, 2025

Kpaitnesa JI.b., Munarok H.I'., HInsikoBa 1.C. Maremartuka: Anredpa. 9 ii kinacce: 6a30Bblii ypoBEeHb
B ABYyX yacTax. Pabouas tetpans. M: AO «M3narensctBo «lIpocBemenue» 2024, 2025

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
®enepanibHasg paboyasi mporpaMmma OCHOBHOIO 00111ero oopa3oBanus npeamera «MaremaTuka (1ist

5-9 knaccoB oOpazoBaTenabHBIX Opranuzanuil). — M, 2025;

KpaiineBa JI.Lb. Marematuka. Ypoku anreOpel. 7 kimacc. ba3oBwiii ypoBeHb. MeToanueckoe
nocobue - M: AO «MznatensctBo «IIpocsemenue» 2024, 2025

KpaiineBa JI.b. Maremaruka. Ypoku anreOpsl. 8 kiacc. ba3oBblii ypoBeHb. Metoauueckoe
nocobue - M: AO «3natenscrBo «IIpocBemenue» 2024, 2025

Kpiinea JILb. Maremaruka: Aunrebpa. 7-if kmacc: 0a30BbIi  ypoBeHb. KOHTpOJBHBIE W
camocTosTenbHble paboThl. - M: AO «M3natensctBo «lIpocemenue» 2024, 2025

3sasuu JI.1., Ky3nenosa JI.B, CyBopoBa C.b., Matemaruka: Anre6pa. 7-i kiiacc: 6a30Bblil ypOBEeHb
Hunaktuueckue marepuansl. 7 kimacc. — M.: AO «M3patensctBo «IIpocsemenuer, 2024, 2025

Koxor B.U., MaxkapsrueB FO.H., Munaiok H.I'. u np. MaremaTtuka: Anre0pa. 8- kiacc: 6a30BbIi
ypoBeHb. KoHTpobHBIE U camocTosITeNbHBIE paboThl. - M: AO «M3narensctBo «IIpocsemenuey» 2024,
2025

Kpaitnesa JI.b. Maremaruka: Anredpa. 8 -if kiacc: 0a30BbIil ypoBeHb JlMIaKTUUECKHUE MaTepPHUAIIBI.
8 kiacc. — M.: AO «M3narensctBO «IIpocBemienue», 2024, 2025

Kpaitnera JI.Lb. Maremaruka: Anrebpa. 9-if kimacc: ©0a30Bbiii  ypoBeHb. KOHTpOJbHBIE U
camocTosTenbHbIe padoThl. - M: AO «3narensctBo «IIpocBemenue» 2024, 2025



