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IHHOACHUTEJIBHASA 3AIINCKA

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJI'EBPA"

Pabouas nporpamma mo yaedHomy Kypcy "Anrebopa” mis oOyuarommxces 7-9 kKiaccoB pa3padoTaHa Ha
ocHoBe DeepaabHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO 00IIero 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUM, MPEIbSABISEMBIX K MAaTeMaTHYeCKOMY OOpa3OBaHUIO, U
TPaULIUNA POCCUICKOTO 00pa3oBaHUs, KOTOPhIE 00ECIEYHBAIOT OBIAJCHHUE KIFOUEBBIMH KOMIICTCHIIHSIMH,
COCTaBJISIIOUIMMHU OCHOBY /ISl HEMPEpPBHIBHOIO OOpa3oBaHHMs M CaMOPA3BUTHUS, a TaKXKe LEIOCTHOCTh
OOMICKYIBTYPHOTO, THYHOCTHOTO ¥ TIO3HABATEILHOTO Pa3BUTHsI OOy4aronuxcs. B mporpamme y4TeHbl Uaeu
1 nojoxxeHuss KoHuenuy pa3BuTUs MareMatudeckoro oopasoanusi B Poccuiickoit deneparuu. B smoxy
udpoBoll TpaHchopMaIuu BceX chep YeTOBEUECKON MEesATEIBHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTH4eCKOW MOATOTOBKU. YK€ B IIKOJE MAaTeMaTHUKa CIYXKUT
OTIOPHBIM TMPEAMETOM ISl U3YYCHUS CMEXKHBIX JAUCIHILINH, a MOCJE MIKOIBl PEATbHON HEOOXOIUMOCTHIO
CTAaHOBUTCS HEMpepbhIBHOE 00pazoBaHue, 4YTO TpedyeT MOIHOLEHHOM 0a30Boil 00mIe00pa3oBaTenbHON
MOATOTOBKH, B TOM YHCJIE U MATEMaTUYECKOM.

3T0 O6YCJ'IOBJ'IGHO TEM, 4YTO B HalllM JHHU paCTéT qucJiio HpO(bCCCHfI, CBs3aHHBIX C HCTIOCPCACTBCHHBIM
MNPUMCHCHUCM MATCMATHKU: U B C(pepe O9KOHOMUKH, U B 6I/IBHCCC, 1 B TCXHOJOTI'MYCCKUX O6H3CTHX, H JaXX€ B
r'yMaHHUTapHbIX cq)epax. Takum o6pa30M, Kpyr HIKOJBHUKOB, HJIA KOTOPBIX MAaTCMATHUKa MOKCET CTATb
S3HAYMMBIM IPEAMCTOM, paCIIUPACTCA.

[IpakTuueckass MOJE3HOCTh MaTeMaTUKH OOYCJIOBJIEHA TEeM, YTO €€ MPEeaIMETOM SBISIOTCS
(byHIIaMEHTAJIBHBIE CTPYKTYPhI HAIIETO MUPA: MPOCTPAHCTBEHHBIC ()OPMBI M KOJMUYSCTBCHHBIC OTHOIICHHUS
OT MPOCTEHIINX, YCBAMBAEMBIX B HEMIOCPEIACTBEHHOM OIIBITE, A0 JOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX IS
pa3BUTHSI HAy4YHBIX W TMPUKIATHBIX uACH. be3 KOHKpPETHhIX MaTEeMaTHYECKUX 3HAHWUU 3aTPYTHEHO
MOHMMAaHUE TPUHIUIIOB YCTPONCTBA W HCIIOJIB30BAHUS COBPEMEHHOW TEXHHKH, BOCHpUATHE U
WHTEpIpeTaIus
pa3HOOOpa3HOW  COLMATBHOM, JKOHOMUYECKOW, MOMUTHYECKOW uHpopMmanuu, ManodhdekTuBHa
MOBCEHEBHAS MTPaKTUYECKas ACATEIbHOCTh. KaXKioMy ueoBeKy B CBOEH >KU3HU MPUXOIUTCS BBIMOJIHATH
pacuéThl U COCTABIATH ANTOPUTMBI, HAXOAUTh U IPUMEHSATH (OPMYIIbI, BIAJETh MPAKTUIECKUMH TpUEMaMu
T€OMETPUYECKUX H3MEPEHUM W TMOCTPOCHHH, YUTaTh HH(POPMAILIMIO, MPEACTABICHHYIO B BHJE TaOJIHII,
auarpaMm U TpadUKoB, JKUTh B YCJIOBHUSIX HEOMPENEIEHHOCTH U TMOHHMMATh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO C paciupeHueM chep NpUMEHEHUs] MaTeMaTUKHU B COBPEMEHHOM 00111ecTBe BcE Ooee
BAKHBIM CTAHOBUTCS MaT€MaTHUYECKHI CTWJIb MBIIUICHUS, TPOSBIIIONINICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKaXx. B mponecce u3yd4eHUss MaTeMaTHKH B apCeHAl MPUEMOB U METOJOB MBILNUICHUS YEIOBEKA
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKIHS U JAEAyKIHs, 00001IeHne U KOHKpETH3alus, aHaJIU3 U
CHHTE3, KIacCUpUKaAIMs W cHcTeMaTu3auus, adcTparupoBaHue W aHajorus. OOBEKThl MaTeMaTHUECKUX
YMO3aKJIFOUEHHUM, MpaBWIa KX KOHCTPYHPOBAHUs PACKPBIBAIOT MEXAHU3M JIOTMYECKHX IIOCTPOECHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMeHUs (HOpMyIUpoBaTh, 00OOCHOBBIBATh M JIOKA3bIBATh CYXJEHUS, TEM CaMbIM
pa3BUBalOT JIOTMYECKOE MbIIUIeHUEe. Benymias posib NpUHAIIEKUT MaTeMaTuke U B (HOPMHUPOBAHHUU
QITOPUTMUYECKOM KOMIIOHEHTHI MBIIIJIEHUS M BOCIMTAHUM YMEHUH JEHCTBOBAaTh II0  3aJaHHBIM
aIropuTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHpPOBaTh HOBbIE. B mpouecce pemenus 3agad —
OCHOBOH y4eOHOMH NesATeTbHOCTH Ha yPOKax MaTeMaTHKH — Pa3BUBAIOTCS TaK)Ke TBOPUECKAas U MPUKIIAAHAS
CTOPOHBI MBILIUICHHUS.

OOyueHnue MaremMaTuke AT BO3MOXHOCTb Pa3BUBATh Y OOYYAIOIIUXCS TOYHYIO, PAllMOHAIBHYIO U
MHPOPMATUBHYIO peYb, YyMEHHE OTOMpaTh Haubojee MOAXOAIINE S3BIKOBbIE, CHMBOJIMYECKHE,
rpaduyeckue cpeacTBa sl BBIpAXKEHUS CY>KICHUM U HATJITHOTO UX MPeACTaBICHHUS.

Heo0xonuMbIM KOMIOHEHTOM OOIIe KyIbTypbl B COBPEMEHHOM TOJIKOBAHMU SBISIETCS oOOIee
3HAKOMCTBO C METOJaMHM TO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHHE O TMpPEAMETe U MEeToAax
MaTeMaTUKH, UX OTIWYUN OT METOJOB JIPYIMX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 O0COOCHHOCTSIX
MPUMEHEHUS MAaTEeMAaTUKH I PEUISHUS HAyYHBIX U MPUKIATHBIX 3a/1a4. Takum 00pazom, MaTeMaTHUECKOE
oOpa3zoBaHHe BHOCHT CBOH BKJIaq B (popmMupoBaHHE 0OIIEeH KyIbTYyphl YelloBeKa. M3ydeHue MaremaTwku
TaKkKe CIIOCOOCTBYET JSCTETHYECKOMY BOCIHTAHUIO YETOBEKa, MOHUMAHUIO KpacoThl M U3SIIECTBA
MaTeMaTUYeCKUX PACCYKIEHUM, BOCIIPUATHIO T€OMETPUUECKHUX (POPM, YCBOCHUIO HICH CUMMETPUH.



HOEJIN U3YYEHHUSA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOW WIKOJIBI: OHa oOecredyuBaeT HU3y4eHHe
JOPYTUX AUCLUILIINH, KaK €CTECTBEHHOHAYYHOT0, TaK M TYMAaHUTApPHOI'O LUKIIOB, €€ OCBOCHHE HEOOXOIUMO
JUIS TIPOJOJDKEHUsT O0Opa3oBaHUST M B TOBCEIHEBHON ku3HU. PaszBurue y OOydYarOmMMXCS HAyYHBIX
MPEJICTABICHUM O TMPOMCXOXKIEHUU M CYIIHOCTH anredpanyeckux aOCcTpakiuii, crnoco0e OTpakeHus
MaTEMaTHYECKONH HAyKOW SIBJICHUW W TMPOILECCOB B MPHPOAEC U OOMIECTBE, POJIM MAaTEeMaTHYECKOTO
MOJICTIMPOBAaHUS B HAyYHOM I[IO3HAHUUM M B TMPAKTUKE CIOCOOCTBYeT (OPMUPOBAHUIO HAYYHOIO
MHUPOBO33PEHUS W KadeCTB MBIIIICHUS, HEOOXOMUMBIX JUIsl ajanTalid B COBPEMEHHOM IU(POBOM
obmectBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM oO0OecleuynBaeT pa3BUTHE YMEHHUsS HaOJI01aTh,
CpaBHHMBAaTh, HAXOIWUTh  3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOMW JEWUCTBUSA U BBIBOJBI, (hOpMylIHpoBaTh yrBepxaeHus. OcBoeHHE
Kypca anreOppl oOecredymBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYaIONMUXCs: OHU HCIHOJB3YIOT
JeNyKTUBHbIE u WHYKTUBHbBIE paccyxaeHus, 00001eHne u
KOHKpETH3aIuio, adcTparnpoBanue u anaioruro. O0ydeHune anredpe mpeanoyiaracT 3HaYUTEIbHBIA 00bEM
CaMOCTOSITENILHOM 1eATeIbHOCTH 00yUYaIOUINXCs, I03TOMY CaMOCTOSATEIbHOE PElIeHUE 3a/]a4 €CTECTBEHHBIM
00pa3oM SIBIISIETCS peaan3anueil 1eaTeIbHOCTHOTO MPUHITUITA O0YICHHUS.

B cTtpykType nmporpaMmel yueOHOTO Kypca «Anredpa» OCHOBHOM MIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJZIEPKATEIBHO-METOAUYECKHE JIMHUU: «Yucna U BBIUUCIICHUS; «Anrebpanueckue
BBIPAKECHUS»;«Y paBHEHUS U HEpaBEeHCTBay; «DyHKkuuu». Kaxxnas u3 aTux comepxaTesbHO-METOJUUYECKUX
JUMHUNA pa3BHUBaeTCs Ha MPOTSDKEHUM TPEX JIET M3ydeHHsl Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasch U
B3aMMOJICHCTBYS C APYTUMU €T0 JIMHUSAMH. B X0/1e n3ydenus: Kypca oOydaronmMest PUXOIUTCS JIOTHIECKU
paccykaaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM 11e51ec000pa3HO BKIIOYHUTH B
IIPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTMKH, NPOHMU3BIBAIOIINE BCE OCHOBHBIE pa3feiibl MaTeMaTH4ECKOIo
00pa3oBaHMs U CHOCOOCTBYIOLIME OBJIAJEHUIO O0y4YarOIIMMUCS OCHOB YHMBEPCAJIHLHOI'O MaTEMAaTHYECKOIO
s3pIka. TakuM 00pa3oM, MOXXHO YTBEp)KIaTh, YTO COJEPXKATEIBHOH W CTPYKTYpHOH OCOOEHHOCTHIO
Kypca«Anredpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copepxanne JMHMM «Yucna M BBIUMCICHMS» CIYKUT OCHOBOM [UIsl JAJIBHEHIIEr0 HM3y4EHUs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTUYECKOTO MBIIUICHUS, (HOPMUPOBAHHIO YMEHUS
[I0JIb30BaTbCs AJITOPUTMAMHU, a TaKXKe HNPUOOPETEHUIO IPAKTHMYECKUX HABBIKOB, HEOOXOJUMBIX IS
IIOBCEJTHEBHON JKM3HMU. Pa3BUTHE NOHATHSA O 4YMCIE B OCHOBHOM WIKOJIE CBSI3aHO C PAUUMOHAIbHBIMH H
UppalMOHAIBHBIMU YHUCIIaMH, (OPMUPOBAHMEM IMPEACTABICHUN O JEHCTBUTENBHOM 4YHCIE. 3aBepllieHue
OCBOEHUS YHCIIOBOW JIMHUM OTHECEHO K CTapIIeMy 3BEHY 00111ero oopa3oBaHusl.

Coneprxanue IByX alreOpandeckux JMHUN — «Anredpandeckue BhIpaKEHUs» U «YpaBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHHIO Y O0YUAIOIIMXCA MATEMaTHIECKOTO arapara, He00X0IUMOTo
JUIS pELICHUs 3a/1a4 MaTEMAaTUKH, CMEKHBIX ITPEAMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 331a4. B ocHOBHOI
HIKoJie Y4eOHbIM MaTepuan rpynnupyeTcsi BOKPYT pallMOHANbHBIX BbIpaK€HUH. Anredpa AeMOHCTpUPYET
3HAUEHUE MATEMaTHKU KakK sA3bIKa JJI1 MOCTPOEHUS MaTeMaTHYECKHX MOJEIEH, ONMMCAHUSA NPOLECCOB U
SBJIGHUN peanbHOro wmupa. B 3amaum oOydeHus anredOpe BXOAAT TakkKe JajibHelliee pa3BUTHE

JITOPUTMUYECKOTO MBIIUICHUs, HEOOXOMMOI0, B YaCTHOCTH, U OCBOCHMS Kypca MH(POPMATUKH, U

OBJIaJICHHE HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuil. [I[peodpa3oBaHne cHMBOIBHBIX (POPM BHOCHUT CBOI

cneunuyeckuii BKJIaJ B pa3BUTHE BOOOpaKEHMs, COCOOHOCTEH K MareMaTHYeCKOMY TBOPYECTBY.

Copnepxanue pyHKIHOHAIBHO-TpapUUeCKON JIMHUN HALEIEHO Ha MOJIy4eHHUE HIKOJIbHUKAMU 3HaAHUH O
GYHKIMAX Kak BakHeHIedl mareMaTHuecKoW MOAENTH AJs ONUCAHHUS M MCCIEeNOBAaHUS pa3HO OOpa3HbIX
IPOIIECCOB M SBJIEHHM B Mpupoje U obmiectBe. M3yueHune 3Toro marepuaia CiocOOCTBYET Pa3BUTHIO Y

0o0y4aroluxcsi yMEHHUS HCIIONb30BaTh Pa3IMYHbIE BhIpA3UTEIbHBIE CPE/ICTBA A3bIKA MATEMaTUKU —

CJIOBECHbIE, CUMBOJIMYECKUE, Tpaduueckre, BHOCUT BKIaA B (pOpMUpOBaHHUE MPEICTaBICHUI O poiu
MaTeMaTHKHU B Pa3BUTHU [IUBHIU3ALMH U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YUYEBHOM IIVIAHE
CornacHo ywyeOHOMY miaHy B /—9 Kiaccax u3y4aercs Y4eOHbI Kypc «Anredpay», KOTOPBIH
BKJIFOYAET CIICYIONMME OCHOBHBIC pasJieNibl CojepkaHus: «Uwcia W BBIYUCICHUS», «ANreOpandeckue
BBIpXKEHU», <Y paBHEHUS U HEPABEHCTBA», «DYHKITUNY.
VYueOHBIN TUTAaH HA W3y4deHue anreOpbl B 7—9 Kjaccax OTBOJUT HE MeHee 3 y4eOHBIX YacoB B
HEJIeII0 B TEUYCHUE KaXI0Tr0 ToAa 00y4eHUs, BCEro 3a Tpu roja ooydenus — He MeHee 306 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yuciia 1 BBIYUCTICHUSA

Pammonansabie yncia.

JpoOu 0OBIKHOBEHHBIC U JACCATUYHBIC, IEPEX0]T OT OAHOU (GOPMBI 3amucH ApooOeit k apyroit. [Tonstue
palMOHABFHOTO YHCJA, 3allUCh, CPAaBHEHHUE, YIOPSIOYMBAHUE pAIlMOHAIBHBIX 4ucel. ApudpMeTudecKue
JeUCTBUS C pallMOHATIBHBIMY YKMciIaMU. Perenue 3a1a4d U3 peajbHOM IPAaKTUKU Ha YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpelesieHue, MpeoOpa3oBaHrEe BBIPAKEHUH Ha OCHOBE
OIlpeNiesIeHus], 3aluch OosbIIMX uuceld. IIpoueHTsl, 3anuck MPOLEHTOB B BHJE ApoOU U IpodH B BUIE
IIPOLICHTOB. TpU OCHOBHBIE 3a/1a4M Ha POLEHTHI, PEILICHNE 3a1a4 U3 pealbHOU IPAKTUKU.

IIpuMeHeHne NPU3HAKOB JECIMMOCTH, PA3JIOKEHUE HA MHOXKMTEIIM HATypaJbHBIX 4duces. PeanbHble
3aBHCUMOCTH, B TOM YHCJIE IpsAMasi 1 00paTHasi IpOIOPLHUOHATHHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAKEHUS C IEPEMEHHOMU. JlOITyCTUMBIE 3HAYCHUS IEPEMEHHBIX.
IIpencraBnenue 3aBUCUMOCTH MEX/y BETMUMHAMU B Buje GopMyibl. Beruncnenus no gopmynam.

[IpeoOpa3oBanue OyKBEHHBIX BBIPDAKCHMH, TOXIAECTBEHHO paBHbIE BbIPAXEHUs, IpaBUIIa
peoOpa3oBaHus CyMM U TIPOU3BEICHUI, TPaBUiIa PACKPBITH CKOOOK M MPHUBEICHHS TOTOOHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYypaJIbHBIM I10KA3aTeIIEM.

Opnowiensl u  MHorowieHol. CteneHb MHorowieHa. Cllo)KeHHE, BBIYUTAHHE, YMHOXEHHE
MHOro4JeHOB. POpMyJibl COKpAIEHHOTO YMHO>KEHHs: KBaJpaT CyMMBbl M KBaapaT pazHocTH. Popmyna
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrO4IEHOB HA MHOKUTENH.

YpaBHenust

VpaBHeHHE, KOpPEHb YypaBHEHHs, TIpaBuia NpeoOpa3oBaHHUs  YpPaBHEHUS, PaBHOCUIIBHOCTb
ypaBHeHUH. JIuHeliHOe ypaBHEHHE C OJJHOM IIEPEMEHHOM, YNCI0 KOPHEW JIMHEWHOIO YpaBHEHMs, pELICHUE
JUHENHBIX ypaBHeHMH. CoCTaBlleHME YpaBHEHMH IO YCJIOBHMIO 3aJaud. PelleHume TEKCTOBBIX 3anad ¢
MOMOINBI0 ypaBHeHUH. JIluHeiiHOe ypaBHeHHME C AByMs IepeMeHHbIMH U ero rpaduk. Cucrema IOBYX
JUHEWHBIX YpPAaBHEHUH C JByMs INepeMeHHbIMH. PelleHue cucreM ypaBHEHUH CIIOCOOOM HOJCTaHOBKH.
[IpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUM.

Koopaunarel u rpadpuku. ®yHkuuu

Koopannara Touku Ha npsmoil. UucimoBble NpOMExXYyTKH. PaccrosHue Mexay AByMs TOYKaMH
KooparHaTHOH npsiMoil. IlpsamoyronbHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca U opJMHATa TOUKU
Ha KOOpJauHATHOU miockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX GopMmynaamMu. UTeHue rpadukoB peaabHbIX
3apucumoctei. Ilonsatue dynxuuu. I'papux ¢ynxmum. CoifctBa ¢yHkuuid. Jlunelnas QyHkuus, eé
rpaduk.

I'papux ynkimun y= IxI. I'paduueckoe perieHue JIMHEHHBIX ypaBHEHMH M CHUCTEM JIMHEHHBIX
YpPaBHEHUU.

8 KJIACC

Yuciia v BEIYUCICHUSA

KBanparssiii kopenb u3 uucina. [lonarue o6 uppanuvoHanbHOM 4yucie. JlecaTnyHble MPUOIMKEHUS
uppanMoHanbHbIX uucen. CBoilcTBa apudMeTHUeCKHX KBaJpaTHBIX KOpPHEW M HX TPUMEHEHHEe K
IpeoOpa30BAHNIO YUCIIOBBIX BBIPAXKEHUH U BHIYMCICHUAM. [[efiCTBUTENbHBIE YU CIIA.

AuaredpanyecKkue BbIpaKeHHs

KBanpaTHblil TpEXUIIEH; pa3I0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.
Anrebpanyeckast Apodb. OcHOBHOE CBOICTBO anredOpamdeckoil npodu. CrokeHue, BhIYUTaHUE,
YMHOKEHHeE, JeJIeHne anredpandeckux apooeil. PanoHanbHble BeIpaXeHHs U UX IpeoOpa3oBaHue.
YpaBHeHHsI U HEPABEHCTBA
KBanpaTtHoe ypaBHeHue, popMynna KOpHEH KBaJapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIMXCA K JUHEHMHBIM M KBaapaTHbIM. lIpocrteiimue npoOHO-paliioHaIbHbIE YpaBHEHHUS.
I'paduueckas nHTEpIpeTanys ypaBHEHUH C JBYMsI NEPEMEHHBIMH U CUCTEM JIMHEHHBIX YpaBHEHHH C
NBYMS IepeMeHHbIMU. [I[prMephl peleHns cucTeM HETMHEHHBIX YPaBHEHUN € ABYMS IEPEMEHHBIMM.
Perienue TeKCTOBBIX 3aj1ay aaredpandeckuM CrocoooM.
YuciioBble HEpaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOM nepeMeHHON. PaBHOCHIIBHOCTB
HEPaBEHCTB.
Jluneitnple HepaBeHCTBa ¢ OAHOM mnepeMeHHOM. CucTemMbl JHMHEHHBIX HEPABEHCTB C OJIHOM
[IEPEMEHHOM.



DOYyHKIUHA
[Tonarue ¢pynkuuu. OGNACTh ONpeNeNeHus] U MHOXKECTBO 3HaueHH ¢(yHkuuu. CriocoObl 3a1aHus
byHKIHA.
I'padux ¢pynkimu. Yrenue cBoicTB GpyHkuuu no e€ rpaduky. Ilpumeps rpagukoB GpyHKIuiA,
OTPa)KAIOIIUX PealbHbIC MPOLECCHI.
OyHKIUH, ONMUCHIBAIONINE MPSIMYI0 M OOpaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH, UX TI'papuKu.
OyHKIUU Y = X2, Y = X3, F\/X, y= IxL

I'paduueckoe perieHne ypaBHEHUH U CHCTEM YpaBHEHHIA.

9 KJIACC

Yucna v BBIYUCICHUSA

PanponanbHble yncia, MppalOHAIbHbBIE YUCIIA, KOHEUYHbIE U OECKOHEUHbIE IECSITUYHBIE IPOOH.

MHOXecTBO JeHCTBUTENBHBIX YUCE; IeHICTBUTENIbHBIE YHCIIA KAK OECKOHEUHbIE IECITUYHBIE JPOOH.

B3anMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YHCE]I U KOOPAUHATHOU
MPSMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEN, apU(PMETUUYECKUE ACHUCTBHS C JICHCTBUTENBHBIMUA YHCIAMHU.
W3mepenus, npuOIMKEHHsI, OLIEHKH.

PazMepsl 00bEKTOB OKPYKAIOILIETO MUPA, [UTUTEIBHOCTD IPOIIECCOB B OKPY’KAIOIIIEM MHpE.

[TpubnnxEéHHOEe 3HAaYeHUE BEIUYMHBI, TOYHOCTh IpuOimxeHus. Oxpyrienue uucen. [Ipukuaka u
OILIEHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHEHUsI ¢ OAHOU [TEPEMEHHOM.

JIuneiiHoe ypaBHeHue. PemeHue ypaBHEHMI, CBOAAILIMXCS K JIMHEHHBIM. KBagpaTrHoe ypaBHEHMHE.
Pemenne ypaBHEHMI, CBOIALIMXCS K KBagpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus
ypaBHEHMH TpeThell 1 4eTBEPTOI cTeneHel pa3oKeHUeM Ha MHOXKUTENU. Pemenre qpoOHO-paliioHaIbHBIX
ypaBHEHUH. Perienne TeKCTOBBIX 3a7a4 aJlreOpandeckuM METO/I0M.

Cucremsl ypaBHEHHUN.

VYpaBHeHUE ¢ ABYMS NMEpeMEHHBIMU U ero rpaduk. Pemenne cuctem IBYyX JTUHEHHBIX YpaBHEHHH C
IBYMs IIEpEMEHHBIMU. Perienne cucTeM IByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOU
creneHu. ['padudeckas HHTEpIpETALUs CHCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

HepasencrBa

YucnoBble HEpaBEHCTBAa M WX CBOWMCTBA. PelieHue JIMHEHMHBIX HEPABEHCTB C OJHOM IMEPEMEHHOM.
Pemenue cuctem TMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOW. KBampaTHweie HepaBeHcTBa. ['paduueckas
MHTEPIIPETALMS] HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMHU.

DOyHKUNH

KBanpartuunas ¢pynkuus, e€ rpaduk u cpoiictsa. [lapabona, koopaAHHATHl BEpIIMHBI TapabOJIbl, OCh
CUMMETpPHUU TapaboJIbl.

Ipadukn dyskmmit: y = kx, y=kx +b, y=k/x. Y=Vx, y=x*. y = | x | 1 ux cBoiicTBa.

YuciioBbIE MOCEA0BATEIBHOCTH

Onpenenenue u cnocoObl 3aJJaHUS YUCIOBBIX MOCIEI0BATEILHOCTEM.

[ToHATHE YKCIOBOM MOCIIEA0BATENLHOCTH. 3aJaHNE TIOCIE0BATEIbHOCTH PEKYPPEHTHOM (hopMyoit
u GhopMyJIoii N-To useHa.

Apudmerrueckas u reoMeTpuiecKast IporpecCuu.

Apudmernueckas M reomerpuyeckas nporpeccu. Dopmynbl N-To yjgeHa apuPpMETHUIECKON U
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHnue 4ieHOB apu(pMETUIECKON 1 TeOMETPHUUECKON MPOrpeccuil TOUKaMu Ha KOOPIMHATHOU
IJI0CKOCTH. JIMHENHBIN U SKCTIOHEHITMANIBHBIN pocT. CI0KHBIE TPOLEHTBHI.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI
OcBoenne yueOHOro Kypca «Anredpa» J0JKHO oOecreyuBaTh JTOCTHKEHHE HAa YPOBHE OCHOBHOTO
oOmiero o0Opa3oBaHUsS CIEAYIOUIMX JIMYHOCTHBIX, METalmpeIMETHBIX U TMPEAMETHBIX 00pa30oBaTeNbHbIX
pe3yabTaToB:
JIMYHOCTHBIE PE3YJIBTATHI
JIMyHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro Kypca «Anredpa» XapaKTepU3YHOTCS:
IIarpuornyeckoe BOCIIUTAHHE:
IMPOABJICHUEM HMHTEPECA K IMPOHIIOMY MW HACTOAIIEMY pOCCHfICKOfI MaTeéMaTuKu, TECHHOCTHBIM



OTHOILIEHUEM K JOCTHIKEHMSM DPOCCHMCKMX MAaTEMaTUKOB U POCCHMCKOM MaTeMaTU4YeCKOM IIKOJBI, K
MCTOJIb30BAHUIO ATUX JTOCTH)KEHUH B IPYTrUX HayKax U MPHUKIAIHBIX chepax.
I'paiknanckoe 7| AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
TOTOBHOCTBIO K BBITIOJHEHUIO 0053aHHOCTEH IpakIaHIMHA U pealIn3alliyl ero Mpas, MPEACTAaBICHUEM O
MaTeMaTUYECKUX OCHOBAX (DYHKIMOHMPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, IPOLEAYpP TPakJaHCKOTO
obrmiecTBa (BEIOOPHI, OMPOCHI | TIP.); TOTOBHOCTHIO K 00CYKIEHUIO ITHYECKHUX TIPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM IPUMEHEHHEM JOCTH)KEHHM HAayKH, OCO3HAHHMEM BAXXHOCTH MOPAJb- HO-3TUYECKUX
MIPUHLUIIOB B IESITEIIBHOCTU YUEHOTO.
TpynoBoe BOCIIUTAHME:
YCTaHOBKOM HAa aKTUBHOE YYacCTHE B PELICHUHU MPAKTUYECKUX 3a/1ad MAaTEeMATHUYECKOW HAIpaBIEHHOCTH,
OCO3HaHHMEM BA)KHOCTH MATEMaTHUECKOTO0 0Opa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU NI YCIECITHOU
npodeccnoHanbHOM JIEATETbHOCTH u pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBHIOOPOM U IMOCTPOCHUEM WHAMBUIYAIBHON TPAEKTOPUU 00pa30BaHMS U )KU3HEHHBIX IIJIAHOB
C Y4E€TOM JIMYHBIX MHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH.
JcTeTH4ecKoe BOCIIUTAHHE!
CIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETHUECKOMY BOCHPUATHUIO MAaTEMaTHYECKHX 00BEKTOB, 3a/ad,
pELIeHUH, pacCyKICHHI; YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
LennocTn HAY4YHOI'0 MO3HAHMA:
OpHUEHTAIINEH B JeATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJBI U OOIECTBA, TOHUMAaHUEM MaTEeMaTHYeCKON HayKu Kak
cdepbl 4eTT0BeUeCKOH JAeSITENbHOCTH, ITAOB €€ pa3BUTHUS M 3HAUUMOCTH ISl PA3BUTHSI LINBUIIN3ALINN;
OBJIAJICHUEM SI3bIKOM MATEMAaTUKH U MaTEMaTHYECKON KyJIbTYpOH KaK CpeICTBOM IO3HAHMS MHUPA;
OBJIQJICHHEM MPOCTEHIIIMMHU HABBIKAMU UCCIIEI0BATENbCKOM IEATEIbHOCTH.
®duznyeckoe BocnUTaHue, (OpMUPOBAHHE KYJIbTYPbl 3A0POBbS H 3MOLHMOHAJIBHOIO

OJ1aronosyqusi: TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYeCKHE 3HAHHS B WHTEpEcax CBOETO 30pPOBbS,
BEJICHUS 3[I0POBOT0 00pasza >KM3HMU (3J0POBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUNA U OTABIXA,
perynspHas ¢busnueckas aKTUBHOCTB);

c(OPMHPOBAHHOCTHIO HaBBIKAa pe(ICKCHH, MPU3HAHHUEM CBOETO IpaBa HA OIMIMOKY M TaKOTO K€ IMpaBa
JAPYroro 4eJI0BeKa.
JKOJIOTHYECKOe BOCIIUTAHNE:
OpUEHTaIlel Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWM AJs pelleHus 3aJad B O0JacTH COXPaHHOCTHU
OKpY’KaroIel cpe/ibl, TUIAHUPOBAHUS TIOCTYITKOB M OIIEHKH MX BO3MOXHBIX TIOCIICJCTBHIA JIJISI OKPYKAFOIIEH
CpeIbl;
OCO3HAHHEM TI00ATFHOTO XapaKTepa HKOJIOTUIECKUX MPOOIIEM U MTyTel UX PEIICHHUS.
JInyHOCTHBIE pPe3yJabTaThl, 00ecneYnBaKOIIMe ATANTANMIO 00YYAIOLIErocss K M3MEHSIOIUMCS
YCJIOBHAM COLMATBHOH M NPUPOJAHOM Cpelbl:

— TOTOBHOCTBIO K JICWCTBHSM B YCJOBHSX HEONPEACIEHHOCTH, ITOBBIIMICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4Yepe3 MPAKTUYECKYI0 AESITeTbHOCTh, B TOM YHCJI€ YMEHHE YUYUThCS Yy IPYTHX IHOJEH,
MPUOOpPETaTh B COBMECTHOM JISATEIIBHOCTH HOBBIC 3HAHMUS, HABBIKM W KOMIICTCHIIMH U3 OIBITA JIPYTHUX;

— HEOoOXOAMMOCTHIO B (JOPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4HcIe (JOPMYIUPOBATh UJIEH, TIOHATHS,
TUTOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM UHCJIC paHEe HE W3BECTHBIX, OCO3HABATH JCHUITUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHTYAIMIO Kak
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIlleHUsl U AeWCTBUS, (HOPMYIUPOBATh U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yiabTaThl OCBOSHUS MPOTpaMMbl yUeOHOTO Kypca «Anredpay XapaKTepu3yrTcs
OBJIAZICHUEM YHUBEPCANIbHbIMU NO3ZHABAMENbHBIMU OCliCMBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMU
oelicmeusaMU U YHUBEPCANbHIMU PeZYIAMUGHBIMU OeliCTNEUAMU.

1) Yuusepcanvuvie noznagamenwvuvlie Oeilicmeusi obecneuusaiom Qopmuposanue 06aA308bix
KOCHUMUBHBIX NPOYECCO8 00YUaAOWUxXcs (0ceoeHue Memo008 NOZHAHUAL OKPYICAIOUe20 MUpa, npumeHeHue
JI02UYeCKUX, UCCLe008amenbCKUX onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue AecTBUA:

— BBIABJIATH M XapaKTePU30BaTh CYNICCTBCHHBIC MPHU3HAKH MATEMAaTHYCCKUX OOBEKTOB, TOHSTHH,
OTHONICHUN MEXIy MOHATHAMH; (OPMYIUPOBATH OINpPEACTCHHS MOHSATHI; YCTaHABIMUBATH CYIIECTBEHHBIN
MPU3HAK KJIACCU(PUKAIINN, OCHOBAHHMSI JIIsI 000OIICHUS U CPaBHEHUS, KPUTEPHH IPOBOIUMOTO aHAJIH3a;



— BOCIIPUHMMATh, (OpMyIUpoBaTh U MpeoOpa3oBBIBATh CYKICHUSA: YTBEPAUTEIbHBIC H
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IKE; YCIOBHBIE;

— BBIIBJIATh MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTUBOPEUMs B (paKkTax, JAHHBIX,
HAOJIOACHUAX U YTBEPXKICHUSX; IPEJIaraTh KpUTEPUH /IS BHISIBICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA;

—  JenaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, MACIYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/IH4YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHUH;

—  pa3buparh J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KACHUN (MpsAMbIE UM OT HPOTHBHOIO),
IIPOBOJIUTH CAMOCTOSITEIBHO HECJIOKHBIE JIOKA3aTeNIbCTBA MAaTeMAaTH4eCKUX (PAKTOB, BBICTpaMBATh
apryMeHTaluIO0, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

— BBIOMpaTh CrIOCOO pemieHus yuyeOHOHW 3amadyn (CpaBHHMBATh HECKOJBKO BAPHUAHTOB pPELICHUS,
BbIOMpPATh HauboJee NOAXOASIIMMI ¢ YYETOM CaMOCTOATENBHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue A1eldCTBUA:

—  HCIOJIb30BaTh BONPOCHl KaK HCCIEI0OBATENbCKUI WHCTPYMEHT IMO3HAHUSA; (HOPMYIHPOBATH
BOIPOCHI, (pUKCHpYIOLIME IPOTUBOpEUNE, MPOOIEMY, CAMOCTOATENBHO YCTaHABIUBATh UCKOMOE U JJAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

— HPOBOJUTH 10 CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECIIOKHBIA HKCHEPUMEHT, HEOOJIbIIOEe
UCCIIC/IOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy COOO0H;

—  CaMOCTOSITEIbHO (POPMYIHUPOBATH OOOOIICHUS ¥ BBIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HAOJIIOACHUS, MCCIEOBAaHUS, OLICHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pe3yJbTaTOB, BHIBOJOB U
00001IeHMIT;

— TPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IIPOLECCa, a TAK)KE BBIIBUraTh MPEAINOJIOKEHHUS O €ro
Pa3BUTHUHU B HOBBIX YCJIOBMSIX.

Pa6ora ¢ unpopmaumeii:

— BBIABJIATH HEJJOCTATOUYHOCTh U N30BITOYHOCTh MH(POPMAIIMH, JAHHBIX, HEOOXOJUMBIX JJISl PELLIECHUS
3aJjauu;— BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

— BbIOMpaTh opMy NpeacTaBieHUus HH(OPMALMK U WLTIOCTPUPOBATh pPellaeMble 3aa4ll CXeMaMH,
IrarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOWHAIMSIMU;

—  OlLIeHUBaTb HaA&KHOCTh MH(OpPMAIMM IO KpPUTEPUSAM, NPEIJIOKEHHBIM Y4YUTEIeM WU
cOpPMYIHPOBAHHBIM CAMOCTOSITENHHO.

2) Yuusepcanvnuvie KommyHukamuenwvle Oelicmeusi obecneuusarom  COPMUPOSAHHOCHb
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

OO01eHue:— BOCIPUHUMATh U (POPMYTUPOBATh CY)KJIEHHSI B COOTBETCTBHM C YCIOBUSIMM U LIEIIMU
OOIIEeHMSI; ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUSI 10 XOY peLIeHHs 3a/1a4l, KOMMEHTHPOBATh MOJTY4YEHHBIN pPe3yNbTarT;

— B X0j1€ 00CYX/IeHHs 3a7aBaTh BOMPOCHI 10 CYLIECTBY 00CYKIaeMON TeMBbI, IPOOJIEMBI, periaeMon
3aJ]auu, BBICKA3bIBATh WJIEH, HAlleJICHHbIE HA TIOUCK PELICHHUS; COTIOCTABIIATh CBOM CY)KJCHUS C CYXACHUAMHI
JIPYTUX YYacTHHMKOB Juanora, oOHapyXHBaThb pa3M4yMe€ MU CXOJACTBO MO3UIMI; B KOPpPEeKTHOH (dopme
(dbopMyIMpOBaTH pa3HOTIIACUS, CBOM BO3PAKEHUS;

—  TOpPEIACTaBNSATh pPE3yNbTaThl pELIEHUS 3aJauyM, OSKCIIEPUMEHTa, MCCIENA0BaHUs, MPOEKTa;
CaMOCTOSITENIHO BBIOMpaTh (QOpMAT BBICTYIUICHHS C Y4YETOM 3aJad MPE3EHTAlMM U OCOOEHHOCTEH
ayJTUTOPHUH.

CoTpyaHnuecTBo:

— TOHHUMATH U MCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHON M UHIMBHIyalbHON paObOThI IPU PELICHUN
y4eOHBIX MaTeMAaTUYECKUX 3ajay;

— TPUHUMATh 1eJIb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOWU paboTHI,
pacnpenensatb BUAbl padoT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3ysbTaT padoThl; 000011aTh MHEHHUS
HECKOJIBKUX JIFOJEH;

— Y4acTBOBAaTh B IPyHIOBBIX (hopMax paboThl (00CykAeHNs, OOMEH MHEHHUSIMH, MO3TOBbIE IITYPMbI
¥ J1p.);

— BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C APYTUMHU WIEHAMU KOMAaH/IbI;

— OIIGHMBaTh Ka4yeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIMPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

3)  Vuusepcanvuvie pecynamuenvie Oeiicmeus obecneuusarom @GOpMUpOSAHUE CMbICIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.



Camoopranuszaums:

CaMOCTOSITENIFHO COCTABJIATH IUIaH, aJITOPUTM pelIeHHs 3ajadd (WIM ero 4YacTh), BBIOMpaTh CIOCO0
peleHusi ¢ y4€TOM MMEIOIIMXCS PECYpcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHUpOBaTh H
KOPPEKTHPOBATh BapUAHTHI pEIIeHU ¢ y4éTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

—  BIAJeTh CIoco0aMH CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca W pe3yiabTara peleHHs
MaTeMaTU4ECKOH 3aJauH;

— MpeABUIETh TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPH PELICHUH 33/1a4d, BHOCUTb KOPPEKTUBBI
B JIEATEJIBHOCTh HA OCHOBE HOBBIX 00OCTOSATENbCTB, HAWJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

— OIICHHMBATh COOTBETCTBUE PE3YNIbTaTa JAEATEIbHOCTU IMOCTABICHHOM 1IeNT U YCIOBUSAM, OOBSICHSTD
INPUYMHBI JOCTM)KEHUS WM HEJOCTMD)KEHUS LeNH, HAaXOAUTh OUIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kkypca «Anredpa» Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS JOJKHO
obecrieunBaTh AOCTIKEHHE CIICAYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

7 KJIACC

Yuciia 1 BbIYUCTICHUSA

HaxoauTe 3Ha4YeHUS YMCIIOBBIX BBIPAKEHHM; MPUMEHSATh PAa3HOOOpPA3HbIE CHOCOOBI M IMPHEMBI
BBIUMCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUIH, collepKaluX OObIKHOBEHHbIE U AECATUYHbIE APOOH.

[lepexoautb OT OJHON (GOPMBI 3amKCH YUCEN K JIpYroil (mpeoOpa3oBBIBAThH NECATHYHYIO APOOH B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JECATUYHYIO APOOB).

CpaBHUBATh U YHOPSAA0YUBATh PAllMOHAIILHBIE YHUCTIA.

OKpyrisaTh yucna.

BBINONMHATE NPUKUAKY M OLEHKY pe3yibTaTa BIYMCICHUH, OLIEHKY 3HAYEHUU YMCIIOBBIX BBIPAKCHUM.
BBINOMHATE AEHCTBHA CO CTENEHIMU C HATYPaJIbHBIMU I10Ka3aTEIIsIMU.

[IpuMeHATH IPpU3HAKY ACITUMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemare  NpaKkTHKO-OPMEHTHUPOBAaHHBIE  3aJaud,  CBA3aHHbBIE C  OTHOLICHUEM  BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IIPOLEHTAMH; UHTEPIPETUPOBATh PE3YNIBTATHI PELICHUS 33/1a4 C y4ETOM
OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU PaccMaTpUBaeMbIX OOBEKTOB.

AsredOpanyeckue BbIpaskeHU sl

Hcnonb30Bath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLIECCE OCBOECHUS
yueOHOro Marepuarna.

HaxoauTs 3HaueHMst OyKBEHHBIX BBIPAXEHUHN NPH 33JJaHHBIX 3HAUEHUSX NIEPEMEHHBIX.

BoemmonHATe npeoOpa3oBaHMs 1EIOr0 BBIPAKEHHWS B MHOTOWIEH MPUBEIECHUEM MOJIOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE yMHOXKEHNE OJTHOWIEHA HA MHOTOWIEH U MHOTOYWJIEHAa HA MHOT'OYJIEH, IPUMEHSTh
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyiecTBIATh pa3iokKeHNEe MHOTOWIEHOB Ha MHOYKUTENIN C MOMOILbIO BHIHECEHMSI 3a CKOOKHU
00I11€r0 MHOXKUTEIS, TPYIITUPOBKH CIaraeMbIX, IPUMEHEHUsS! (POPMYJ COKPAIIEHHOTO YMHOKEHHUSL.

[IpumensTh MpeoOpa3oBaHKs MHOTOYJICHOB IS PELICHHUS pa3IHYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYpaIbHBIMU MOKA3aTEISIMU JUIsl TPEOOpa30BaHuUs BEIPAKEHU.

YpaBHeHHsI U HEPABEHCTBA

Pemrate nMHENHbIE ypaBHEHUS C OJHOW IMEPEMEHHOMU, IIPUMEHsS IPABUIIA IIEPEX0Ja OT UCXOIHOIO
YpaBHEHUs K paBHOCHIBHOMY eMy. IIpoBepsITh, SIBIASETCS JIM YACI0 KOPHEM YPaBHEHUS.

[TpumensTH rpaduueckre MEeTo bl IPU PELICHUN TMHEHHBIX YPABHEHUHN U UX CHCTEM.

[TonOupars mnpumepbl map 4YHCEN, SBISIOLUMXCA pEIIeHHEeM JMHEHMHOro YypaBHEHUS C JBYMs
[IEPEMEHHBIMU. Ctpouth B KOOPAWHATHOM IUIOCKOCTH TpauK JMHEHHOrO YpaBHEHHsS C JABYMS
MEPEMEHHBIMU; TOJIb3YSICh TPapUKOM, IPUBOANUTEH IPUMEPHI PEILICHUS YPAaBHEHUSI.

Pemrate cuctembl IBYX JIMHEHHBIX ypaBHEHUH C ABYMS IEPEMEHHBIMHU, B TOM YHCJIE TpapHUecKu.

CocTaBiATh M pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JMHEHHBIX YPaBHEHHU IO YCIIOBHIO
3a/1a4, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJyYECHHBIN PE3yNIbTaT.

Koopaunartel u rpadpukn. @yHkuuu

N300pakaTh Ha KOOPAMHATHON MPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATaM, JIy4H,
OTPE3KH, MHTEPBAJIbL; 32 MUCHIBATh YMCIIOBBIE TPOMEKYTKH Ha aIreOpandeckoM s3bIKe.



OTMeyaTh B KOOPJMHATHON IIIOCKOCTH TOYKH 10 33JJaHHBIM KO OpJIMHATaM; CTPOUTH T'papuKu
nuHEeUHBIX QyHKIMH. CTpouTts rpaduk ¢pynkuuu y= | xl.

OnuceIBaTh ¢ NOMOLIbIO (DYHKIMH M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMU: CKOPOCTb, BpeMs,
paccTosiHuE; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTENILHOCTD, BpeMsl, 00bEM padoThI.

HaxonuTs 3HaueHne GyHKINU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumare Tpaduyeckuil crmocod TMpeacTaBiIcHWsT W aHanu3a WH(pOpMaluM, W3BIEKAaTh W
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPapUKOB peaIbHbIX IPOLECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yuciia v BBIYMCTICHUSA

[TpuMeHATh NOHATHE apU(METHYECKOrO KBaJpaTHOTO KOPHSA; HAaXOAMTh KBaJpaTHblE KOPHH,
UCTOJNB3Yysl MpH HEOOXOAMMOCTH KaJbKYJSTOP; BBIMOJHATH MPEOOpPa3OBAHMS BBIPAKEHHUM, COIACpPMKAIIUX
KBaJIpaTHbIE KOPHU, HCIIOJIb3Yysl CBOMCTBA KOPHEH.

Vcnonp30BaTh 3amvcu OONBIINX U MAJIBIX YMCEI C MOMOIIBIO JIECATHUHBIX APOOEH U CTereHel uncna
10.

AnredOpanyeckue BbIpaKeHU s

[IpuMeHATh MOHATHE CTENEHM C LIEIBIM IMMOKA3aTeNeM, BBIIOJIHATh MPeoOpa3oBaHMs BBIPAKECHUH,
COJIepKAIIMX CTEIECHHU C LEJIBIM ITI0KA3aTEIIEM.

BBINONHATE TOXIECTBEHHBbIE INPEOOpa30BaHMs PALMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE IPABUI
JEeWCTBUI HaJl MHOTOWICHAMH U areOpandecKuMu ApoOsMu.

PackiagpiBaTh KBaIpaTHBIN TPEXUIECH HA MHOXKHUTEIIH.

[TpumensTh npeoOpa3oBaHMsS BBIPAKCHUN U PEUICHHUS pPa3IMYHBIX 33Jad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKHU.

YpaBHeHNsI I HEpaBeHCTBA

Pemarp sMHElHBIE, KBaJpaTHbIE YPAaBHEHUS M PAlUOHAIbHBIE YPAaBHEHHs, CBOIAIIMECA K HUM,
CUCTEMBI JIByX YpaBHEHUH C IByMsl [IEPEMEHHBIMHU.

[IpoBoguTh mNpocCTEHIIME HCCIENOBAHUS YPAaBHEHHH W CUCTEM YPAaBHEHHMM, B TOM YHCIE C
NpPUMEHEHHEM TpapHUuecKuX IMpeCcTaBleHU (yCTaHABIMBaTh, WMEET JM YpaBHEHHE WJIH CHUCTEMa
yYpaBHEHUH pELIeHus, €CIM UMEET, TO CKOJIbKO, U IIp.).

[lepexoauTh OT CIOBECHOH (OPMYIHMPOBKH 3a1aud K e€ anreOpandeckod MOJeNd C IOMOIIBIO
COCTAaBJICHMSI YPaBHEHUS WIM CHCTEMbl YPaBHEHHWH, MHTEPIPETUPOBATH B COOTBETCTBHUU C KOHTEKCTOM
3a/1a4y IIOJIYYEHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLIEHKH; pellaTh JIMHEWHBIE
HEpAaBEHCTBA C OJHOW NEPEMEHHOM M MX CHCTEMbI; J1aBaTh IpaUUecKyl0 WJUIIOCTPALMI0 MHOXKECTBA
pEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

[lonumarh W HCIONIB30BaTh (PYHKIMOHAIbHBIE TOHATUS U S3bIK (TEPMHHBI, CHUMBOJIMYECKUE
0003HaYeHHMS); ONPENENIATh 3HaUeHUE (PYHKIMH 10 3HAYCHHUIO apryMEHTa; ONpeNeNiaTh CBOWCTBA (YHKLIUU
o e€ rpaduky.

Crpoutb rpaduku 31eMeHTapHbIX (GyHKIMH Buaa y = k/x , y = X%, y= x°, y=\/x, y= IxI; onuceiBaTh
CBOMCTBa 4YHCIIOBOM (yHKIMHU 10 €€ TpaduKy.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

CpaBHUBaTh M YHIOPSA0YMBATh PAllMOHATIBLHBIE U HPPALMOHAIIbHBIE YHCTIA.

BommonHATe apudmernyeckue AEWCTBUS € pPALMOHAIBHBIMU YHCIAMH, cOYeTas YCTHbIE U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIIEHHS C UPPALMOHAIBHBIMU YK CIAMHU.

Haxonute 3HaueHns cTeneHen ¢ LeJIbIMU MTOKA3aTESIMU U KOPHEW; BBIYMCIIATh 3HAYEHUS YACIOBBIX
BBIPAKCHUM.

OKpyrisATh NEWCTBUTENBHBIE YWCIA, BBINOJIHATh MPUKUAKY pE3yJbTaTa BBIUMCICHUH, OLEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI H HEPaBEHCTBA

Pemartp nuHeiiHble U KBaJpaTHBIE YPaBHEHUS, ypaBHEHUS, CBOJAIIMECS K HUM, IpocTeine ApoOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemrate cuctemsl 1ByX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEMBI ABYX YPaBHEHUH,
B KOTOPBIX OJIHO YPABHEHHE HE SIBIISAETCS JIMHEHHBIM.

Pemarp TekcToBble 337aun anreOpanyeckKuM CrocoOOM € MOMOIIBIO COCTABICHUS YPABHEHMS WM
CHCTEMBI JIByX YpaBHEHHUH C IByMsl IEPEMEHHBIMH.



[IpoBoauTh mpoOCTEHIINE HCCIENOBAaHUS YPABHEHHM W CHUCTEM YpaBHEHUM, B TOM YHCIE C
MpPUMEHEHUEM TIpaUuecKux NpeJcTaBlIeHUi (ycTaHaBIMBaTh, MMEET JIM YypaBHEHUWE WM CHCTEMa
YpaBHEHUU pEIIeHHUs], €CJIU UMEET, TO CKOJIbKO, U TIP.).

Pemarp nuHeliHble HepaBeHCTBA, KBAaJApaTHbIE HEPABEHCTBA; M300pa)kaTh pellIEHUE HEPABEHCTB Ha
JHCII0BOU HpHMOfI, 3alMUCbIBATh PCIICHHUEC C TOMOIIBLIO CUMBOJIOB.

Pemare cucreMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIONINE KBaJpaTHOE
HEPAaBEHCTBO; M300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOW MPSMOM, 3alIUCHIBATH PEIICHHUE C
MTOMOIIBIO0 CUMBOJIOB.

Hcnonp3oBaTh HCPAaBCHCTBA ITPpH PCIICHUN PA3JIMYHBIX 3aJ1ay.

DyHKUNH
PacrioznaBate (QyHKIMH W3y4eHHBIX BHAOB. [lOKa3piBaTh CXEMATHYECKH PACIIOIIOKCHHE Ha
KOOPJMHATHOU IJIOCKOCTH rpauKoB

dymkumit Buma: y = kx, y =kx + b,y = k/x, y=ax>*+ b x + ¢ ¢, y = x3, y=Vx, y = | x | B 3aBHCHMOCTH OT
3Ha4eHUH KO3 PUIMEHTOB;0UCHIBATh CBOMCTBA (DYHKIIHIA.
Crpouts u n300paxkaTh CXEMaTU4YECKU rpaguKu KBaJIpaTUYHbIX
(GyHKLMH, ONUCHIBAaTh CBOMCTBA KBaAPAaTHUHBIX (PYHKIMI 110 UX rpadukam.
Pacnio3naBate KBagpaTHUHyIO QYHKUHUIO 110 (GOpPMYIIe, TPUBOAUTH IPUMEPHI KBAAPATHUHBIX (PYHKIUI
U3 pearbHOH KU3HU, PU3NKH, TEOMETPHH.
Apudmernyeckasi 1 reoMeTpHYecKasi IPOrpeccHu
Pacrnio3naBate apu(MeTHUECKYI0O M TEOMETPHUYECKYIO MPOTPECCUH NPU PasHBIX CIIOCO0ax 3a/laHws.
BEINONHATE BBIYMCICHUS C UCIIOJNB30BaHUEM (OPMYN N-TrO YjieHa apuPpMETHUYECKOH M TeOMETPHYECKOU
IIpOrpeccuii, CyMMBbI NIEPBBIX N YICHOB.
N300pakaTh 4IEHBI MTOCIIE0BATEILHOCTH TOYKAMU Ha KOOPAWHATHOM TIOCKOCTH.
Pemare 3amaun, CBA3aHHBIE C YMCIOBBIMU I1OCJIEA0BATEILHOCTSIMM, B TOM YHCIIE 3a/laud M3
peasIbHOM JKU3HHU (C MCIIOIb30BAaHUEM KAJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTUM).



TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC
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Pa3nen 1. Unciia u Bblunc/ienus. PanuonaiabHble yncia.

MMEPEMEHHBIX.

IIPOLIECCE OCBOCHUSA yqe6H0ro Marepuala;
HaXOI{I/ITL 3HA4YCHUA 6yKBeHHLIX BBIpa)KeHI/Iﬁ IIpy 3aJaHHbIX 3HAYCHUIX 6yKB;
BBITTIOJIHATH BEIYUCIICHHUSA 110 q)opMynaM;

1.1. [[ToHsATHE panMOHATBEHOTO YUCTIA 2 CucreMaTn3UpoBaTh M 000TaIaTh 3HAHUS 00 OOBIKHOBEHHBIX U JECATHIHBIX Y cTHBII ompoc;
Ipo0sIX;
1.2. |Apudmernueckue feHcTBHS C 3 CucreMaTn3upoBaTh M 000TaIaTh 3HAHUS 00 OOBIKHOBEHHBIX U JECATHIHBIX CaMoOIIeHKa C
paloHaTbHBIMHU YHCIIaMU. npo0sIX; HCTIOTE30BaHUEM
«OLeHOYHOTO
HCTaY;
1.3. (CpaBuenwue, ynopsiounBaHue 2 CpaBHHBATh U YHOPSAI04YUBATh IpOOU, IpeoOpa3oBbIBas Npu HeobXxoauMocTu  |[CaMoCTOsTENIbHA
palOHANBHBIX YHCEIL. necsTHYHBIE IpOOU B 0OBIKHOBEHHEIE, OOBIKHOBEHHEIE B ICCATHYHEIC, B st pabora;
YaCTHOCTH B OCCKOHEUHYIO ACCSATUYHYIO APOOH;
1.4. |CtemneHs ¢ HATypaTbHBIM 6 [TprBOANTE YHUCIIOBBIE H OYKBEHHBIE IIPHUMEPHI CTEHICHH C HATypaJIbHBIM Y cTHBII onpoc;
TOKa3aTCJICM. [moKa3aTesieM, 0ObSICHsS 3HAUEHHST OCHOBAHMS CTEIIEHH U ITOKa3aTelisl CTEIEHH,
HaXOAUTh 3HAYCHHUS CTereHel Braa an (2 — a0060e parroHaIbHOE YUCIIO0, I —
HATypaJIbHOE YHCIIO);
1.5. |Pemienue OCHOBHBIX 3a/1a4 Ha Apo6wH, |4 1 Pemrate 3a7aun Ha 9acTH, IPOLCHTHI, TPONOPLUH, Ha HAXOXKICHUE IPOOH KontpoipHas
[IPOIIEHTHI U3 PEATLHOMN MPAKTUKH. (TIIpoIIeHTa) OT BENMYUHBI M BEIMUYHHBI 110 €€ ApoOH (IIPOLeHTy), Apodu paboTa;
(TIpo1IeHTa), KOTOPBII COCTABIISET OIHA BETMYMHA OT JIPYroii;
[IpuBOIUTD;
pa3ouparth;
OLICHNBATH PA3IIMIHBIC PEIICHHUS;
3aIIICH PEIICHUH TEKCTOBBIX 3a/1a4;;
1.6. [[Ipu3HaKy AEIUMOCTH, PA3JIOKEHUS |2 [IpuMeHATh IPU3HAKH ISTMMOCTH, PA3JI0KeHUS HA MHOKUTENN HATYPAIBHBIX  |YCTHBII OIpoc;
Ha MHOYKUTEJIM HATYPaJIbHbIX YHCEL. 1HCCIT;
1.7. |PeanbHBIC 3aBUCHMOCTH. 2 [IpuBOIUTE, pa30UpaTh, OLEHUBATH PA3IMYHbIC PEIICHHUS, 3AITUCH PEIICHUN 'Y cTHBII onpoc;
TEKCTOBBIX 3a]1a4;
1.8. [[Ipsimast 1 obpatHas 4 1 Pacrio3HaBaTh 1 OOBACHATh, ONMPAsCh HA ONPEACICHHUS, IPSIMO Y cTHBII onpoc;
[POTIOPIIMOHAIBHOCTH POIIOPIHOHANBHBIE K 00paTHO MPONOPLHUOHATIBHBIE 3aBUCHMOCTH MEXIY
BEJIUMHAMU; IPUBOIUTE IIPUMEPHI 3THX 3aBHCHMOCTEH U3 PeallbHOTO MUpa, U3
pYTHX y4eOHBIX IPEAMETOB;
ltoro mo paszeny 25
Pa3nen 2. Anre6panyeckue BbIpaKeHHsI.
2.1. |bykBeHHBIE BBIPAKEHHSI. 2 OBnageTs anredpandeckoi TEpPMUHOIOTHEI M CHMBOJIMKOH, IPUMEHSTH e€ B Y CTHBIHN ompoc;
Mpoliecce OCBOCHNUS yIeOHOT0 MaTeprana;
2.2. [[lepemeHHbIe. 2 Haxonuth 3HaueHUs OyKBEHHBIX BBIP)KEHUI IIPH 3aJaHHBIX 3HAUCHUSIX OyKB; Y CTHBIH onpoc;
BBITIOJTHSATE BEIIHUCIICHUS IO (hOpMyTIam;
2.3. |HomycTHMble 3HaYCHUS 3 OBnagets aredpanyeckoil TEPMUHOIIOTHEI U CUMBOJIMKOM, IPUMEHSTH €€ B CaMmooIIeHKa ¢

HCIIOJIE30BAaHHEM
«OLIEeHOYHOTO
ITHCTa,




2.4. |®opmyibl. 3 HaxonuTth 3HaueHNs] OYKBEHHBIX BBIPAXEHHI MPH 3aIaHHBIX 3HAUEHUAX OyKkB;  [YCTHBII onpoc;
BBITIOJIHSATE BEYHUCIICHAS 110 (OPMYyIIaMm;

2.5. [[Ipeo6pazoBaHue OyKBEHHBIX 3 BEIMOTHATE TPeoOpa30BaHUs LIETOT0 BEIPAXKECHUS B MHOTOWICH NpHBecHHEM  [(CaMOCTOsITeNbHA
BBIP)KCHHUH, PaCKPBITHE CKOOOK 1 [MOTOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK; 1 paboTa;
MpUBEICHNE MOTOOHBIX ClIaraeMbIX.

2.6. |CBoiicTBa CTENEHH C HATYpalbHbIM |3 0OBSICHSIS 3HAUSHUS] OCHOBAHHS CTETICHU U MOKa3aTelsl cTeneHu. [IpumMeHsTs IKoHTpONpHas
[oKa3aTeeM. CBOMCTBA CTENEHU K HAXOXKACHUIO 3HAYEHUN BBIPAXKEHUH; [paborta;

2.7. |MHOTOYJIEHBI. 2 BEIMONHATE PeoOpa3oBaHus LIEJIOT0 BIPAKEHUS] B MHOTOWIEH puBeAeHHeM  [CaMOCTOATEIbHA

MOJOOHBIX CIaraeMbIX, PACKPhITHEM CKOOOK; 1 padota;

2.8. |CnoxeHue, BBIYMTaHUE, YMHOXKEHHUE |3 BEINOIHATE YMHOXKEHHE OJJHOYJICHA Ha MHOTOWIEH U MHOTO4WIEHA Ha [IpaxkTuueckas
MHOTOYJICHOB. MHOTOWIEH, IPUMEHATH (OPMYIIBI KBafipaTa CyMMBI U KBaipaTa pa3HOCTH; paboTa;

2.9. |®opMysbl COKpALIEHHOTO 3 [TpumMeHATh GOPMYITEI K IPeOpa30BaHUIO BEIPAKEHHUH; \Y cTHBII onpoc;
YMHOYKEHHSI.

2.10. [Pa3noxxeHre MHOTO4ICHOB Ha 3 [TpuMeHsTh IpeoOpa3oBaHNe MHOTOYICHOB ISl PEIICHUSI Pa3InyIHbIX 3a1ad u3  [KoHTpoipHas
MHOKHTEITH MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3 PEabHON MPAKTHKY; pabora;
3HAKOMHTBCS C UCTOPHEH pPa3BUTHS MaTEMaTHKH;
Toro no pazneny 27
Paznen 3.YpaBHeHUs M HEPABEHCTBA.

3.1. |YpaBHenue, nmpasuia 2 Pemiath nMHEHOE ypaBHEHHE C OJHON IIepeMEHHOM, IpUMEHS IpaBuUiIa
peoOpa3oBaHus ypaBHEHNS, Mepexosia OT HCXOTHOTO YPaBHEHHUS K PAaBHOCHIIBHOMY €My OoJiee IIPOCTOro
[PaBHOCHIIBHOCTD yPABHEHHI. BUIa;

[IpoBepsTh;
SIBIISIETCS JIM KOHKPETHOE YMCII0 KOPHEM YPABHEHWUS;;
3.2. [JluHeliHoe ypaBHEHHE C OJHON 3 [TpoBepsTh, ABISIETCS I KOHKPETHOE YHCIIO KOPHEM YPaBHEHHUS;
MepeMEeHHOH, pelIeHne INHEHHBIX [ToxOupaTs TPHMEPHI ap YHCEN, IBIAIOINXCS PEIICHHEM INHEHHOTO
YpaBHEHUIA. YpPaBHEHUs C IBYMsI IEPEMEHHBIMU;
3.3. Pemenne 3a1a4 ¢ TOMOIIBIO 3 CoCTaBIIATH M PeIIaTh ypaBHEHUE MM CUCTEMY ypaBHEHHH 1O YCIIOBHUIO 3a/1auH, [KOHTpOsbHAS
YpaBHEHHUH. MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4¥ MOTyYESHHBIH pabota;
pe3ynbTart;

3.4. |JTuneiiHoe ypaBHEHHUE C BYMS 4 [TonOupaTh IpUMeEPHI Map YNCEN, SIBISIOMNXCS PEIICHUEM JINHEHHOTO 'Y cTHBIH ompoc;
NEPEMEHHBIMU U €T0 rpa(bmc. YpaBHEHUS C ABYMS IEPEMEHHBIMU,

CTpouTh B KOOPAUHATHOM IUIOCKOCTH rpadyK JTMHEWHOTO ypaBHEHHS C IBYMsI
MepeMEeHHBIMY; MONTB3YACh IpaduKkoM, IPUBOIUTE IPUMEPHI PEIICHUS
[YpaBHEHUS;

3.5. |Cucrema IByX MTHHEHHBIX ypaBHEHHMI |3 [ToxbupaTs IPHMEPHI ap YHCEN, IBISIOMNXCS PEIICHHEM INHEHHOTO CamooI1IeHKa C

C ABYMsI IICPEMEHHBIMU. YpaBHEHUS C ABYMS IEPEMEHHBIMU, IMCIIOJIb30BAHUECM
«O1EeHoYHOr0
cTay;

3.6. [Pemienue crcTeM ypaBHEHUI 3] HaxoxuTs pelneHre CHCTEMBI IBYX THHEHHBIX YPaBHEHUH C IBYMS IKoHTpOIBHAS
CII0COOOM I10JICTAHOBKH Y CIIOCOOOM ICPEMCHHBIMU; [padora;

CJIOKCHUSA




Toro no pasaeny:

20

Paznen 4. Koopaunatsl u rpadgpuku. ®yHKuum.

4.1. |KoopauHaTa TOYKU HA MPSIMOH. 1 300paxaTs Ha KOOPAUHATHOHN MPAMOU TOUKHU, COOTBETCTBYIOLINE 33JaHHBIM
KOOpJIMHATAM, JIyYH OTPE3KH, HHTEePBaJIbl; 3aIMChIBATh HX Ha alre0pandeckoM
SI3BIKE;
4.2. YucnoBble MPOMEKYTKH. 2 1306paxaTh Ha KOOPAUHATHON NMPAMOH TOUKH, COOTBETCTBYIOIIUE 33 aHHBIM
KOOpAWHATAM, JIyIH OTPE3KH, HHTEPBAJIbI; 3aIIMCHIBATh X HA alreOpandeckoM
ST3BIKE;
4.3. [PaccrosiHue MEXTY IBYMs TOUKaMU |2 [M300pakaTh Ha KOOPAWHATHOM IPSIMON TOUKH, COOTBETCTBYIONIHE 3aJaHHBIM
KOOPIMHATHOMN MPSIMOIA. KOOpJIMHATAM, JIyYH OTPE3KH, HHTEePBaJIbl; 3aIMChIBATh HX Ha alre0pandeckoM
S3BIKE;
4.4. [[IpsamMoyronpHast cuCTEMa KOOPAUHAT |2 OTMedaTh B KOOPAMHATHON IIOCKOCTH TOYKH IO 33IJaHHBIM KOOPJHHATAM;
Ha TUIOCKOCTH. CTPOUTH rpadMKU HECITOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (JOPMYIIaMH, B TOM
YHCIIe C TOMOIIBIO NU(POBBIX J1aOOPaTOPHiA;
4.5. [[Tpumepsl rpauKOB, 3aJaHHBIX 2 OTMedaTh B KOOPAWHATHO MIIOCKOCTH TOYKH IO 33/JaHHBIM KOOPJIMHATAM;
(bopmya MH. CTPOUTH rpadMKU HECITIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (POPMYIIaMH, B TOM
YHCIIe C TOMOIIBIO NU(POBBIX JIaOOPaTOPHiA;
4.6. [Urenue rpaduKoB peasbHbIX 2 [TpuMeHsTh, U3y4aTh IPEUMYIIECTBA, HHTEPIPETUPOBATh rpadudeckuii criocod  [[IncbMeHHbIH
3aBHCHMOCTEH. [pe/CTaBICHUS U aHAIN3a Pa3Ho00pa3HO )KH3HEHHOH HH(pOpMaIuy; KOHTPOJIb;
4.7. [[lonsiTue QyHKIUH. 2 OcBanBaTh NOHATHE (YHKINH, OBIaAeBaTh () YHKINOHAIEHON TEPMUHOIOTHEH;
4.8. ['paduk GyHKIUH. 2 OcBanBaTh MOHATHE QYHKINH, OBIaeBaTh () YHKIIMOHAILHON TEPMUHOIOTHEH;
4.9. |CaoiicTBa (yHKIHIL. 2 OcBanBaTh NOHATHE HYHKINH, OBIaeBaTh () YHKIHOHAIEHON TEPMIHOJIOTHEH;
PacriosnaBaTh JHHEHYI0 QyHKIHIO Y = KX + b, onuckiBath e€ cBoiicTBa B
BaBHCHMOCTH OT 3HaueHHi ko3¢ duureHros K u b;
4.10. Jluneitnas GyHKIuS. 2 Vcrionb30BaTh IUGPOBEIE PECYPCH ISl HOCTPOCHUS TPAHKOB (QYHKIINH 1
M3y4eHHs] HX CBOWCTB;
4.11. [[Toctpoenue rpaduxa TMHEHHOH 3 Vcrionp30BaTh IUGPOBEIE PECYPCH ISl TOCTPOCHUS TPAdHKOB (QYHKIINH 1
byHKIHH. M3y4eHHs X CBOMCTB;
[TprBOANTE MPHMEPHI IMHEIHBIX 3aBHCUMOCTEH B pealIbHBIX MPOLIECCax 1
ABJICHUAX,
4.12. [Cpadux pynxoum y = x | | 2 CrponTs rpaduky muHeHHOH QyHKIMH, QyHKIHU Y = | X |;
crionb30BaTh HE(POBBIE PECYPCHI TS TOCTPOCHHUS TpaduKoB GyHKIHM#H 1
M3y4eHHs HX CBOMCTB;
Toro no paszaeny: 24
Paznen 5.11oBTOopeHue u 00001IeHME.
5.1. [[loBTOpEHHE OCHOBHBIX IOHATHH U |6

METO/I0B Kypca 7 Kiacca, 00001eHne

3HAHHH




Toro no pasaeny:

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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TEMATHUYECKOE IIJIAHUPOBAHHUE 8 KJIACC

Ne [Hammenoranme pasziesioB u Tem nporpammbr  [KosimuecTso yacos lI[aTa Buabl 1eATeIbHOCTH Enum, ¢opmb1 [DIeKTPOHHBIE

n/n BCEro [KOHTPOJIbHbI [IPAKTHYECKH |HU3YYeHUs OHTPOJISI (ugposbie)

e padoThl e padoThI 00pa3oBaTe/IbHbI
e pecypchbl
Pa3nen 1. Yncaa u Berunciaenns. Kpaaparusie kopun

1.1. |[KBagpaTHBI KOPEHD U3 YHCIIA. 1 DopMyaHpOBaTh ONpeeIeHHE KBaIpaTHOTO KOPHS U3 YHCIa, Y cTHBII ompoc;
apr(MeTHIECKOT0 KBaJpaTHOTO KOPHS;

1.2. [[lonsrue 00 UppaLIOHAIEHOM YHCIIE. 1 [TpuMeHsTH onepanuio U3BJICYESHNs KBaJPATHOTO KOPHS U3 YHCIIA, Y cTHBI onpoc;
MCTIONB3YsSI IPH HEOOXOAUMOCTH KalIbKYJISATOD;

1.3. [lecsaTiyHble NPUOIMKSHUS HPPAIMOHATBHBIX 1 CpaBHMBATh U YIIOPSIOYMBAThH PAIIMOHAIBHBIC U UPPAllMOHANIBHEIE  |YCTHBIN OMpOC;

qHCEIL. qHCIIa, 3aMMCaHHBIE C TOMOIIBIO KBaPaTHBIX KOPHEH;

1.4. |[leiicTBUTEIIbHBIC YHCIIA. 1 OreHnBaTh KBaIpaTHBIC KOPHH LETBIMHI YHCIAMH U ACCATHYHBIMU [TruceMeEHHBIN
po0sMIU; [KOHTPOJIb;

1.5. (CpaBHeHME AEHCTBUTEIBHBIX YHCEL. 1 1 CpaBHMBATh U YIOPSIOYMBATh PALIMOHAIBHBIC U HPPAlMOHAIBHBIE  |YCTHBIN OMpOC;
YHcITa, 3aIMCaHHbIE C IOMOIIBIO KBaPaTHBIX KOPHEH;

1.6. |Apudmerndeckuii KBaapaTHBIN KOPECHb. 2 DopMyIHpOBaTh ONpeeTIeHHe KBaIpaTHOTO KOPHS U3 YHCIa, Y cTHBII ompoc;
apr(MeTHIECKOT0 KBapaTHOTO KOPHS,

1.7. |YpaBHeHue BUa X2= a. 2 HccnenoBath ypaBHEHHE X2 = @, HAXOJUTh TOUHBIC U MPUOIIKEHHBIC [Y CTHBIN OMPOC;
kopHH 1pr @ > 0;

1.8. (CroiicTBa apuMeTHIECKUX KBaAPATHBIX KOPHEH. (3 BEIMONHATE TpeoOpa3oBaHus BRIPOKEHUH, COAEPKAIINX KBaApaTHbIE [[[MCEMEHHBII
KOpHH. BEIpaxkaTh nepeMeHHbIe U3 TEOMETPUYECKUX U QU3MUYECKUX  [KOHTPOJIb;
bopmya;

1.9. [[IpeoOpa3oBaHmEe YUCTOBBIX BBIPAKEHUH, CO 3 1 BeaucnsaTh 3HAUCHUS BRIPAKEHHI, COIEPIKAIIIX KBapaTHBIE KOPHHU, [3aUeT;

[meprkanux KBagpaTHbIe KOPHU MCTIONB3YSI TPH HEOOXOANMOCTH KaIIbKYISITOD;
Toro no paszeny 15
Paznen 2. Yucna u Beruncienus. CTeneHs ¢ nebIM MoKazaTejieM

2.1. |CTemneHs ¢ ETbIM MOKA3aTeIIEM. 2 DopMyIMpOBATh OINPEIEICHNE CTENEHHU C LENIBIM MToKa3aTeleM; |Y cTHBIH onpoc;

2.2. |CranmapTHast 3aIKCh YKCa. 2 [TpencTaBisaTh 3anKCh OONBIINX U MAJIBIX YKCE B CTAHJAPTHOM BUJE; [Y CTHBIA 0npoc;

2.3. |Pazmepbl 0OBEKTOB OKPYKAIOIIEr0 MUpa (OT 1 Vcrionp30BaTh 3alKCh YHCET B CTAHAAPTHOM BUJIE JJIS BBIpQKEHUST Y CTHBIH omnpoc;

HIIeMEHTapHBIX YaCTUI] IO KOCMHYECKIX [pPa3MepoB 0OBEKTOB, IITUTEIHHOCTH TIPOIIECCOB B OKPY>KAIOIIEM MHPE;

00BEKTOB), JUTNTEILHOCTH MIPOLIECCOB B DopmynHpoBaTh, 3aNMCHIBATH B CHMBOJIMUECKOH (hopMme U

OKpYIKaIoIeM MHUpE. MJLTIOCTPUPOBATh IPHMEpPaMH CBOMCTBA CTENEHH C ETbIM
ToKa3aTeseM;

2.4. (CpolicTBa CTEIIEHH C IIEJBIM MOKa3aTesIeM 2 1 Vcrionp30BaTh 3alKCh YHCET B CTAHAAPTHOM BUJIE AU BeIpakeHnsT  [[[MCEMEHHSBII
[pPa3MepoB 0OBEKTOB, IITUTEIHHOCTH TIPOIIECCOB B OKPY’KAIOIEM MHPE; KOHTPOIIb;
dopMynTHpoOBaTh, 3aNMCHIBATH B CHMBOJIMUECKOH (hopMe U
WJLTIOCTPUPOBATh IPHMEpaMHU CBOWCTBA CTEHICHH C LIEJIBIM
oKa3areneM;

[IpuMeHATH CBOWCTBA CTENICHU VIS IPEOOPa30BaHUs BBIPAKECHHIH,
coZiep KaIIMX CTETIEHH C IIENBbIM NTOKa3aTeNeM;




BBINOIHATE ACHCTBHS C YucCJIaMUy, 3alIMCaHHBIMU B CTAHAAPTHOM BHUJC
(yMHO)KeHI/Ie, JACJIICHUC, BO3BCIACHUC B CTGHCHL);

MToro no pasneny 7
Pa3nen 3. Anredpandeckne BoIpa:kennsi. KBaapaTusiii Tpéxuien
3.1. [KBampaTHbIil TpEXUIICH. 2 Pacrio3HaBaTh KBaJpaTHBIN TPEXUIIEH, YCTAaHABIMBATH BO3MOKHOCTh Y CTHBIN OIIPOC;
ero pa3oXKeHHs Ha MHOXKUTEIH;
3.2. [PaziokeHUe KBaAPaTHOTO TPEXWICHA Ha 3 1 PackiapIBaTh Ha MHOXKHTEININ KBaJAPATHEIN TPEXWIEH C ITrceMeHHBII
MHOKHTEITH HEOTPUIATEBHBIM AUCKPUMUHAHTOM; KOHTPOJIb;
MToro mo pazneny 5
Pa3nen 4. Anre6panyeckue BhIpaxkeHusl. Ajredpanieckasi 1podb
4.1. |Anrebpanueckas ApoOb. 2 3anuchIBaTh adreOpanveckue BEIPaKCHNUS; 'Y cTHBII onpoc;

4.2. |TonycTiMble 3HAYCHHS IEPEMEHHBIX, BXOASAIINX B |2
IreOpanueCcKIe BRIPAKCHISL.

Haxoaute 061acTh onpeaeneHus paloHaIbHOTO BEIPAYKEHUS;

'YcTHBIN onpoc;

4.3. |OcHOBHOE CBOICTBO aJireOpanyeckoil qpoou. 2 DopMyTHPOBaTH OCHOBHOE CBOICTBO allreOpamdyeckoil Apoou u 'Y cTHBII ompoc;
[IPUMEHSATH €ro Ui peodpa3oBaHus Apodeii;

4.4, |Coxparuenue 1pooeii. 3 DopMyIHpPOBaTH OCHOBHOE CBOIMCTBO anredpandeckoi 1podu u [TncpMeHHBIH
PUMEHSITH €ro Uil peoOpa3oBaHust Apobei; KOHTPOJIb;

BBIMONHATE qeHCTBUS ¢ anreOpanyecKuMu Apo0sIMH;

4.5. |CnoxeHue, BBIYMTAHUE, YMHOKCHHE U ielieHHe |3
uIreOpanyeckux apooeii.

BBIONHATE JEHCTBUS C anredpanyecKuMy Apo0sIMH;
[TpuMeHsTh IpeoOpa3oBaHys BEIPAKEHHUH IS PEIICHUS 3a/1a4;

'Y cTHBII onpoc;

4.6. [[Ipeobpa3oBanue BRIPaXKEHUH, COAEPKAIINX 3 1
asreOpanyeckue apoou.

[TpuMeHsTh IpeoOpa3oBaHys BEIPAKEHHH IS PEICHUS 3a/1a4;
BripaxkaTb epeMeHHbIe U3 GopMyIT (PH3HIECKIX TeOMETPUISCKUX,
ONUCHIBAIONTUX OBITOBBIC CHUTYAIIHN);

3ayeT;

MToro mo paznery 15
Pa3nen 5.YpaBuenus u HepaBencrBa. KBagpaTnobie ypaBHeHHSI
5.1. [KBaxpaTHOE ypaBHEHHE. 2 PacriozHaBaTh KBaJpaTHbIE YPaBHEHHUS; 'Y cTHBII onpoc;
5.2. |HenonHoe KBaipaTHOE ypaBHEHHUE. 2 PacriozHaBaTh KBaJpaTHbIE YPaBHEHHUS; JIuKTaHT;
5.3. |®opmyia KOpHEH KBapaTHOTO ypaBHEHHSI. 2 PacriozHaBaTh KBaJpaTHbIE YPaBHEHHUS; JIMKTaHT;
3anuceBaTh (HOPMYITy KOPHEH KBaJpaTHOTO ypaBHEHHS; peliaTh
KBaJlpaTHbIE YpaBHEHUS — I1OJIHBIC U HEIOJIHBIE;
[IpoBoAUTE MpOCTEHIINE UCCIIEOBAHUS KBAAPATHBIX YPaBHEHUH;
5.4. |Teopema Buera. 2 HaOronate 1 aHaIM3UPOBATH CB3b MEXKIY KOPHSIMH U Camoo1IeHKa ¢
K03 GUIIIEeHTaMN KBaPaTHOTO yPABHEHHS; MCTIONIb30BaHUE
DopmynpoBats TeopeMy Buerta, a Taxke oOpaTHYyIO TeopeMy, M«OnEeHOYHOTO
PUMEHSATH 9TH TEOPEM ISl PEIIeHNs 3a/1ad; mcTay;
5.5. |PemeHne ypaBHEHU, CBOAAIINXCS K KBaPATHBIM. [2 [IpoBoAMTH MpOCTEMIINE UCCIEOBAHNS KBAAPATHBIX YPaBHEHMIA; [TrceMEeHHBIH
Pemarn YpaBHEHHS, CBOAAIIUNECS K KBaJApAaTHBIM, C IIOMOIIBIO KOHTPOJIb,

npeoOpa3oBaHuil U 3aMEHOM MTEePEMEHHOM;

HabmnroaTh U aHAIM3UPOBATh CBSA3b MEXAY KOPHSIMHU U
Kod(duIeHTaMU KBaIpaTHOTO YPaBHEHHUS;

DopmynrpoBathk TeopeMy Buerta, a Taxoke 00paTHyIO TeOpeMy,
NPUMEHATH 3TU TCOPEM U1 PCIICHUA 3a/1a4,

5.6. [[Ipocreiimue qpoOHO-pallOHATBHBIC YPaBHEHUS. |2

HabmnroaTh U aHAIM3UPOBATh CBSA3b MEXKAY KOPHSIMHU U

[TrchbMeHHBIH

ko3 duIeHTaMU KBaIpaTHOTO YPaBHEHHUS; KOHTPOJIb;
DopMynupoBaTh TeopeMy Buera, a Takxe 00paTHYIO TEOpEMY,
PUMEHSTh OTH TEOPEM JUIsl pellieHH s 3a1a4;

5.7. [PemreHne TEKCTOBBIX 337124 C TOMOIIIBIO 3 1 PeraTh TEKCTOBBIE 3a1a4H aNreOpanyecKuM crocoboM: MepexoauTh [3adeT;

KBaJIpaTHBIX yPaBHEHUH

0T CIIOBECHOH (OpMYIJIPOBKH YCIIOBHS 3aJa4H K anredpandeckoi
MOJICIIH IIyTEM COCTaBJICHHS yPABHEHMUS; PEIIaTh COCTABICHHOE

YPaBHCHHUC,




MHTEPIPETHPOBATh PE3YIIbTAT;
3HAKOMHTBCS C HCTOPHEH pa3BUTHS alreOpsI;

Toro o pazzueny:

15

Pa3nen 6. YpaBHenusi n HepaBeHcTBa. CHCTEMbI ypaBHeHHH

6.1. UluneiiHoe ypaBHEHHE C ABYMSI IEPEMEHHBIMH, €T0 |2 Pacno3HaBath JIMHEHHbIE YpaBHEHMS C ABYMS IEPEMEHHBIMU;
rpa¥K, IPUMEpPbI PELICHUS YPAaBHEHHUH B LIEIBIX CTpouTh rpaMKu TMHEHHBIX yPABHEHHH, B TOM YHCIIE UCIIONb3YS
gHCax. I(POBBIE PECYPCHL;

6.2. [Pemenue cucteM IBYX JIMHEHHBIX ypaBHEHHI ¢ |2 Paznuuath napasuleNbHbIC U IepeceKarolecs IpsMbIe 0 UX
TIByMS [IEPEMCHHBIMU. ypaBHEHUAM; PemaTs cuCTeMBbl IBYX JIMHEHHBIX YPaBHEHUH ¢ IBYMs

[epeMEHHBIMU MOACTAHOBKOMN U CIIOXKEHHEM;

6.3. [[Ipumeps! pemieHus CHCTEM HeTHHEHHBIX 3 Pas3nnyare napanienbHble U MepeECeKatoInecs NpsMble IO UX 'YcTHBIN onpoc;
YpaBHEHUH ¢ IBYMsl IEPEMEHHBIMHU. YypaBHEHUsIM; PelaTh CUCTEMBI IBYX JIMHEMHBIX YPaBHEHUN C ABYMS

epeMEHHBIMU [T0JICTAHOBKOH H CIIOKEHHEM;
Pemiath mpocreifiie CUCTEMBL, B KOTOPBIX OJHO U3 ypaBHEHUH He
SIBIISICTCS JTMHEHHBIM,

6.4. [[paduueckast MHTEPIpETALVs YPAaBHEHHUS C IBYMS [3 [TpuBOANTE rpagUIECKyr0 HHTEPIPETALMIO pelieHHs ypaBHeH s ¢ |[[IucbMeHHBII
[epEeMEHHBIMU 1 CCTEM YPaBHEHHH C AByMs IByMs IEPEMEHHBIMU U CUCTEM YPaBHEHUH C ABYMs ICPEMEHHBIMH;  [KOHTPOJIb;
[IepEMEHHBIMH. Pemate TEKCTOBBIE 33/1a4H ATeOpandeckuM crocobom;

6.5. |PemeHne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM |3 Pemate TEKCTOBBIE 3aa4H alTeOpadeCcKUM CIIOCOOOM; [IrceMeHHbII
ypaBHEHUI KOHTpOJIb;

Toro mo pasneny: 13
Paznen 7.YpaBHeHus u HepaBeHcTBa. HepaBencTBa
7.1. [YucioBble HEpaBEeHCTBA U UX CBOWCTBA. 2 DopMyIHpOBaTh CBONCTBA YUCIOBBIX HEPABEHCTB, MWIUTIOCTPUPOBATE  |Y CTHBIN OIIPOC;
X Ha KOOPANHATHOHU MPSIMOH, TOKa3bIBATh AJITeOpanyecky;

7.2. |HepaBeHCTBO ¢ OJIHOI MIEPEMEHHOIA. 2 Perrath TMHEHHBIC HEPABSHCTBA C OJHOW MEpEeMEHHOM, n300pakath  |[IpakTudeckas

pellICHHEe HepaBeHCTBA Ha YHCIIOBOM MPSIMOif; paboTa;

7.3. {/luneliHple HepaBeHCTBA C OIHOU IMepeMeHHOH 1 (3 [IprMeHsTh CBOMCTBA HEPABEHCTB B XO/I€ PEILIEHUs 3a/1a4; [TrceMeHHBIH
X pelieHue. PemaTs TMHEHHBIE HEPAaBEHCTBA C OJJHON MEPEMEHHOH, M300paXkaTh  |[KOHTPOJIb;

perIeHre HepaBeHCTBa Ha YUCIOBOH IPSMOii;

7.4. |CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOU 3 Perrath TUHEHHBIC HEPABESHCTRBA C OJHOM MIEPEMEHHOM, n300paxkath  |[[IpakTudeckast
[epEeMEHHOH U UX pelleHue. pellICHHe HepPaBEeHCTBA Ha YUCIIOBOM MPSIMOH; paboTa;

Perath cHCTEMBI IMHEHHBIX HEPABEHCTB, H300paXkaTh pelIeHne
CHICTEMbI HEPaBEHCTB Ha YUCJIOBOM MPSIMOH;
7.5. |M300paxkeHue pelieHns JMHeHHOro HepaBeHeTBa |2 DopMypoBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB, HILTIOCTPHPOBATh  [3adeT;
1 X CHCTEM Ha YHMCIOBOH NMPsIMOM X Ha KOOPJMHATHOI NPsIMOiA, TOKa3bIBAaTh AIreOpanyiecku;

[IprMeHsTh CBOWMCTBA HEPABEHCTB B XO/1€ PELISHUS 3a/]1a4;
Perrath TMHEHHBIC HEPABEHCTBA C OJHOW IIEPEMEHHOM, H300paKaTh
pelieHre HepaBeHCTBA Ha YUCIIOBOI MPsMOif;
PemaTs CHCTEMBI IMHEHHBIX HEPABEHCTB, H300pakaTh pelIeHne
CHCTEMBI HEpaBEHCTB Ha YHCIIOBOH NPSIMOH;

MToro mo pazneny: 12

Pa3znen 8. @ynkuun. OCHOBHbIE IOHATHS

8.1. [[TonsiTne QpyHKIUH. 1 Vcnons30BaTh QyHKIIMOHAIBHYIO TEPMHHOJIOTHIO H CHMBOJIHKY; 'YcTHBII 0npoc;

8.2. |006acTh onpeaeieHusT 1 MHOXKECTBO 3HAUCHUIN 1 BrauciaTh 3HaueHUs QyHKIMH, 3a1aHHBIX GopMynaMu (TIpH 'Y cTHBIH ompoc;
(byHKIMH. HEO0OXOAMMOCTH UCHIONB30BaTh KaJIbKYJISITOP); COCTABIATH TAOIHIIBI

sHaueHnit pyHknnu; CTpouTh M0 To4YKaM rpaduku GyHKIuni;
OmnnChIBaTh CBOMCTBA ()YHKIIMH HAa OCHOBE e€ rpauueckoro
MpeCTaBICHUS;
8.3. |Crioco0Owl 3ajaHus PyHKIUH. 1 CTpOUTh 10 ToYKaM rpaduku HyHKIHIT; 'YcTHBIH onpoc;

OnuceIBaTh CBOICTBA (QYHKINM HA OCHOBE €€ rpad4ecKoro




npencrasinenus; Menonb3o0BaTh GyHKIHOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJIHKY;

8.4. I'padux GpyHKIMH. 1 lcronb30BaTh GYHKIHOHATBHYIO TEPMUHOJIOTHUIO U CUMBOITHKY; [TucsMeHHBbIH
MccnenoBaThb puMephl rpaduKoB, OTPAKAIOIINX PEAIbHBIC KOHTPOJIb;
POLIECCHI U SIBICHHUS;
8.5. |CoiicTBa (hyHKIMH, NX OTOOpakeHHe Ha rpaduke |1 MccenoBath IprMeps! rpauKOB, OTPAKAIONIUX peaIbHbIe [IpaxkrTuueckas
MPOLIECCHI U SIBIICHMUS; [pabora;
[IprBOANTH IPHMEPHI TPOLIECCOB U SIBIICHUH C 3a1aHHBIMH
cBoiicTBaMy; Vcrons30BaTh KOMITBIOTEPHBIE TPOTPAMMBI IJISI
noCTpoeHusI TpadMKoB GYHKIUIT M N3yUEHHs HX CBOWCTB;
MToro mo pazgeny: 5
Paznen 9. @yunkuuu. Yuciaosbie pyHKumn
9.1. [Yrenue u mocrpoerne rpahuKoB QyHKIIHIA. 1 ; 'Y cTHBII onpoc;
Haxoxuts ¢ momMormslo rpaduka GyHKINY 3HAYSHHE OJHOH 3
paccMaTpPHBAeMBIX BEJIMYMH [0 3HAYCHHIO JIPYTOi;
B HECIOXKHBIX CIydasix BEIpaXaTh (OPMYIIOH 3aBUCHMOCTD MEXIY
BEJIMYMHAMY;
9.2. |{[Tpumepsl rpaduKoB PYHKIHIA, OTPAXKAOIIHX 1 OnuchIBaTh XapaKkTep H3MEHEHHUS OTHOM BeJIMYMHbI B 3aBUCHMOCTH  |Y CTHBIHM OIIpOC;
peanbHbIE POIIECCHL oT
M3MEHEHUsI JpyToii;
[Pacnio3HaBaTh BUIBI H3y4aeMbIX (DYHKIIHUIA;
Tloka3pIBaTh CXEMATHIECKH HOJIOKEHHE HA KOOPAUHATHON INIOCKOCTH
9.3. | ®yHKIUH, ONIUCHIBAIOIIKE TPSIMYIO U o0patHyto |1 [Pacnio3HaBaTh BUIBI H3y4aeMbIX (DYHKIIHIA; [TrceMeHHBIH
MIPONIOPIUOHANBHBIE 3aBUCHMOCTH, HX TPAQHKN. TToka3pIBaTh CXEMATHIECKH MOJIOKEHHE HAa KOOPANHATHON IIIOCKOCTH [KOHTPOJIB,
rpaduKoB GYHKIMIA BUAA: Y= X2, Y = X3,y=KOpeHb KBaJpPaTHBIA U3 X,
y =1 x I; Mcnons3oBatk GpyHKIMOHANEHO-TpapuIecKue
NpeCTaBIEHNUs [T PEIEHUs] ¥ UCCIEI0BaHUs yPaBHEHHH 1 CHCTEM
ypaBHEHHUIT;
9.4. [l'umepOomna. 1 OnuceIBaTh XapaKTep U3MEHEHUs OJJHOI BEJIMUMHBI B 3aBUCUMOCTH  [[IpakTHdeckast
0T U3MEHEHUS IPYTOif; pabora;
PacriozHaBaTh BUABI H3y9aeMBIX (DYHKIIHIA;
9.5. [Mpaduk pyHKIHH Y = X2. 1 [Toxa3bIBaTh cXeMaTUYECKHU MOJIOKEHUE Ha KOOPIUHATHOH mtockocty [[IpakTudeckast
rpaduKoB GYHKIMN BUA: Y= X2, Y = X3,y=KOpeHb KBaJPaTHHINA U3 X, [paboTa;
9.6. |®ynkIMH Y = X2,y = X3, 4 crionb30BaTh GYHKIHOHATEHO-TPadUIECKUC IPEICTABICHHUS [UIsl  (3a4eT;
y=Vlx, y= X ; rpadiuecKoe pelIeHHe ypaBHEHHUIT 1 pelIeH s ¥ CCIIeJOBaHMUs yPaBHEHUH M CHCTEM ypaBHEHHH;
CHICTEM ypaBHEHUIT [TpuMeHsTh UG POBEIE PECYPCHI IS TOCTPOSHUS TPAHKOB
toro mo pa3neny: 9
Paznen 10. [ToBTopenue u 00001menne
10.1. [[ToBTOpEHKE OCHOBHBIX MOHATHI U METOJIOB 6 BoIOMpaTh, MPUMEHSTh, OIICHUBATH CIIOCOOBI CPABHEHHUS YUCET, KoHTposbHas
KypcoB 7 1 8 kiaccoB, 000011IeHNe 3HAHUH. BBIYUCIIEHHH, PE0OPA30BaHUI BHIPAKEHHUI, pElIeHHs ypaBHEHUH;  [paboTa;

OCyIIeCTBIATH CAMOKOHTPOIIb BHITIOJHIEMBIX JEHCTBUH 1
CaMOIIPOBEPKY pe3yJIbTaTa BEIYHUCICHHUH, Tpeodpa3oBaHuii,
[TOCTPOEHUI];

[Pemnats 3aaun U3 peaabHON )KU3HH, IPUMEHITh MaTeMAaTUYECKUE




Toro no pasaeny:

OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME (102

11

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

Ne |HaumeHoBaHuUe pa3iejioB H TeM IPOrpaMMbl KosnuecTBo yacoB |)1aTa Buabl 1eATeIbHOCTH Buabl, GpopMbl [JJIEKTPOHHbIE
n/n BCEr0 [KOHTPOIbHBI [IPAKTHYECKH (M3ydeHHs KOHTPOJIsI (ungpoBbIe)
e padoThI e padoThI 00pa3oBaTe/IbHbI
€ pecypchl
Paznen 1. Uncia u BerunciaeHus. JleiicTBUTeIbHbIE YN CIA
1.1.| PamuoHasbHbIC YKCIa, HPPALHOHATBHBIC Yncha, |1 Pa3BuBaTH NPEICTAaBICHHS O YHUCIAX: OT MHOXKECTBA HATYPAJIBHEIX  |YCTHBIN OIpOC;
KOHEUYHbIEe 1 OECKOHEUHBIE IECATHIHBIC APOOH. uyCeN 0 MHOXKECTBA JCHCTBUTENIBHBIX YHCEIT;
(O3HAKOMUTHCS C BO3MOKHOCTBIO IIPECTABICHHS ACHCTBUTEIBHOTO
urIcia Kak 0ECKOHEYHOH JECATHIHON JpOOH, IPHMEHSTH AECATHIHbIE
PUONVDKEHUS PAlMOHABHBIX H HPPAMOHAIBHBIX YHCEIT,;
1.2. [MHOXeCTBO [ICHCTBUTEIBHBIX YHCE, 1 (O3HAaKOMUTHCS C BO3MOKHOCTBIO IIPECTaBICHNUS AEHCTBUTEIBHOTO |Y CTHBII OIpoC;
eliCTBUTEIIBHBIC YHCIIa KaK OECKOHEYHbIe grcIa Kak 0EeCKOHEYHOH JIECITHYHON ApOOH, IPUMEHS T IeCATHIHbIS
ecsITHYHBIE IPOOH. pUONVDKEHNUS PAIMOHATBHBIX H HPPALMOHAIBHBIX YHCET;
1.3. [B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKY 2 300paxath AeiiCTBUTEIbHBIC YNCIIa TOYKAMH KOOPAUHATHON 'Y cTHBII ompoc;
MHOKECTBOM JCHCTBUTECIIbHBIX YHUCEI U [psMOIi; 3alMChIBaTh, CPaBHUBATh U YIIOPAJ0YUBATh
MHO’KECTBOM TOUYEK KOOPIUHATHOI MPSIMOH. eiCTBUTENbHBIC YHUCA;
1.4. |CpaBHeHMe AeHiCTBUTEIBHBIX YHCE, 2 3anmcHBaTh, CPABHUBATH U YIIOPSIOUNBATE JHCTBUTENbHBIC UHcia; ([[MChMEeHHbIH
apudMeTHIecKre TeHCTBHS C IeHCTBUTEILHBIMH BEIMONHATE, cOYeTast yCTHBIE i MIChMEHHBIE TPUEMBI, KOHTPOJIb;
qHCITaMH. apudMeTnIeckne IeHCTBYS C PallHOHAIBHBIMI YHCIIAaMHU; HAXOAUTh
3HAYEHUS CTEeNeHeH ¢ LeIbIMU II0Ka3aTesIMU U KOPHEH; BBIUUCIIATh
3HAYEHUS YKMCIOBBIX BBIPAXKEHUIL;
1.5. [[IpuGnmxEHHOE 3HAYCHHE BETMYHHBI, TOYHOCTh 1 [Tomy4yuTh IpecTaBIeHNE O 3HAUMMOCTH IeUCTBUTENBHBIX YHCeT B |Y CTHBIHN OMpoc;
PUOIIKEHUS. PaKTUIECKOH AESTEIFHOCTH YEI0BEKa,;
AHAMM3UPOBATH U JIENATh BBIBOJBI O TOYHOCTH IPHOIIKEHHS
e CTBUTENBHOTO YHCIIA IPU PELLICHUH 3a71ad;
1.6. |Oxpyrienue ancem. 1 OKpYTIATH IEHCTBUTENbHBIC YHCTIA, BBIIOIHATD IPUKHIKY [InceMeHHbIH
[pe3ynbTaTa BBIYUCICHUH, OLIEHKY 3HAUCHUH YHCIIOBBIX BBIPAXKEHUH; [KOHTPOIb;
1.7. |[Ipuknzka u OIleHKa pe3yIbTaTOB BHIYUCICHHN. 1 1 OKpYTJISITH IeHCTBUTENBHBIE YHCIIA, BBITOIHAT IPUKHIKY [TrceMeHHBII
pe3y/nbTaTa BBIYUCICHUH, OLIEHKY 3HAYSHUH YHCIIOBBIX BBIPAXKEHUH; [KOHTPOIb;
3HAaKOMHTBCS C HCTOPHEH pa3BUTHS MATEMATHKH;
ltoro mo paszeny 9
Pa3nen 2.YpaBHeHHS] ¥ HePaBEHCTBA. Y PABHEHUsI ¢ OJIHOI MepeMeHHOii.
2.1. UluneiiHoe ypaBHEHHE. 1 OcBanBaTh, 3aMIOMHHATH U IPIMEHATH IpahUuecKue METOIBI IIPU 'Y cTHBII onpoc;
PCIICHUN ypaBHeHMﬁ, HEPABCHCTB U UX CUCTEM,
Pacrio3HaBaTh IENIbIE U IPOOHBIC yPABHEHIS,
2.2. |Pemenue ypaBHEHHI, CBOSIIUXCS K JIMHEHHBIM. 2 OcBanBaTh, 3aMIOMHHATE U IPUMEHATH TpahUuecKiue METOIBI IIPU [TrcpMeHHBII
pELLICHUU YpaBHEHUI, HEPABEHCTB U UX CUCTEM; KOHTPOJIb;
Pacrio3HaBaTh IIENIbIE U IPOOHBIE yPABHEHS,
Permrats nuHEHHbIE U KBAJpaTHBIE YPABHEHUSI, ypaBHEHNS,
CBOASIIMECS K HUM, IIPOCTEHIINE APOOHO-paioHAIEHEIE




YpaBHCHUS,

2.3. [KBazgpaTHOE ypaBHCHHE. 2 Pacrio3HaBath IieJbIe U JPOOHBIC yPaBHEHUS, |Y cTHBII onpoc;
Pemats nMUHEHHbIE ¥ KBapaTHBIC YPaBHEHUS, ypaBHEHNS, [IucbMeHHbIH
cBOAAIIMECS K HUM, IIPOCTEHINNE IPOOHO-pAI[OHAIBHbIE [KOHTPOJIb;
YpaBHEHUS;

2.4. |Pemenue ypaBHEHNH, CBOJSIIIUXCS K KBaJPaTHBIM. |2 Pemats MUHEHHBIE ¥ KBapaTHBIC YPaBHEHUS, ypaBHEHNS, ;
cBOAAIIMECS K HUM, IPOCTEHINNE IPOOHO-pAI[OHAIBHbIE |Y cTHBII onpoc;
YpaBHEHUS; [IuceMeHHbIH

[KOHTPOJIb;

2.5. |bukBaapaTHbIC YpaBHEHHSI. 1 Pemrats nuHeiHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHHUS, |Y cTHBII onpoc;
cBOIAIIMECS K HAM, NIPOCTEHIINE 1poOHO-paIlIOHAIBHEIE [TrceMeHHBII
YpaBHEHUS,; [KOHTPOJIb;
[MpennaraTe BO3MOXKHBIE CIIOCOOBI PEIIEHUS] TEKCTOBBIX 3ajad,
00CYKIaTh MX M pelaTh TEKCTOBBIC 33/1a4d Pa3HBIMHU CIIOCOOaMU;
3HAaKOMHTBCS C HCTOPHEH Pa3BUTHUSI MATEMaTHK;

2.6. [[TpuMepbl perieHNs] ypaBHEHUH TpeThei 1 2 OcBanBaTh, 3alIOMUHATH M IPIMEHATH padudeckrue MeTo bl IpH Y cTHBIH ompoc;

ueTBEPTOM cTeNeHe! pa3ioKeHUEM Ha MHOXKUTEIIH. [peIICeHUU YPaBHCHUH, HEPABEHCTB U UX CUCTEM; [IuceMeHHBbIH
Pacrio3HaBaTh IeTbIe U JPOOHBIC YPABHEHUS, [KOHTPOJIb;
Pemats nuHeiHbIE ¥ KBaJpaTHbIE YPABHEHUS, YPABHEHHUS,
cBOIAIIMECS K HUM, IPOCTEHINNE IPOOHO-PAI[OHAIBHbIE
ypaBHEHUS,;
[MpemnaraTs BO3MOKHBIE CIIOCOOBI PEIICHHS TEKCTOBBIX 33714,
00CYKIaTh HX U PEUIaTh TEKCTOBBIE 331a4l PA3HBIMH CIIOCO0AMH;
3HAKOMUTBCSL ¢ UCTOPHEH pa3BUTUS MAaTEMaTUKH;

2.7. [Pemenue qpoOHO-panMOHATBHBIX YPABHEHUH. 2 OcBanBaTh, 3aIIOMUHATH U TIPUMEHSATH TpaQIeCcKie METOIBI IIPH |Y cTHBII onpoc;
[pETIIEHNH YpaBHEHHI, HEPAaBEHCTB U UX CHCTEM; [uceMeHHBbIH
Pacrio3HaBaTh IeJbIe U JPOOHBIC YPABHEHUS,; [KOHTPOJIb;
Pemats nMuHEHHbBIE I KBapaTHBIC YPaBHEHUS, yPaBHEHUS,
cBOIAIIMECS K HAM, NIPOCTEHIINE IpOOHO-pAI[OHAIBHEIE
ypaBHEHUS,;

[MpemmaraTe BO3MOXKHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX 3ajad,
00CYKIaTh MX U peIIaTh TeKCTOBBIE 33/1a4l Pa3HBIMHU CIIOCOOaMu;
3HAaKOMHTBCS C HCTOPHEH Pa3BUTHUS MATEMATHKH;
2.8. |Pemienye TEKCTOBBIX 33124 alreOpandecKiuM 2 OcBanBaTh, 3alIOMUHATH ¥ IPUMEHATH Ipaduueckue MeTo bl IpH |Y cTHBIH onpoc;
METOZIOM. [peIlIEeHUU YPaBHEHUH, HEPABEHCTB U UX CUCTEM; [InceMeHHbIH
Pacrio3HaBaTh IieJbIe U JPOOHBIC YPaBHEHUS, [KOHTPOJIb;
Pemrats TMHEHHBIE U KBaJpaTHbIC YpPaBHEHUS, YPABHCHUS,
cBOIAIIMECS K HAM, NIPOCTEHIINE IpoOHO-paI[IOHAIBHEIE
[YpaBHEHUS,
[IpennaraTe BO3MOJKHBIE CIOCOOBI pELIEHHS TEKCTOBBIX 3ajad,
00CYKIaTh MX U peIIaTh TeKCTOBBIC 33/1a4l Pa3HBIMHU CIIOcCOOaMu;
3HAaKOMHTBCS C HCTOPHEH Pa3BUTHUS MAaTEMAaTHKH;
MToro no pazneny 14

Pa3znen 3. YpaBHenusi u HepaBecTBa. CHcTeMbl YPOBHEHHIH

3.1

UInHeliHOe ypaBHEHUE ¢ IByMsI IEPEMEHHBIMU U €70
rpadux.

2

lcronb30BaTh QyHKIIMOHAIBHO-TpaduuecKre MPEACTaBICHHS s
[PEILIEHHUS] U UCCIIEJOBAHUS YPAaBHEHUH U CHCTEM;
AHAIT3MPOBATh TEKCTHI 33/1a4, PEIIATh UX aIreOpandecKuM

CII0COOOM: IEPEXOUTE OT CIOBECHOH (POPMYIHPOBKH yCIOBHUS

|Y cTHBII ompoc;
[lnceMeHHbIH
[KOHTPOJIb;




3agauu K
anreGpandecKoi MOJEIH My TEM COCTABIECHHS CUCTEMbI yPaBHEHHH;
[pEIIaTh COCTaB JICHHYIO CHCTEMY YpaBHEHUI; HHTEPIPETUPOBATh
[pe3yibTaT;

3HAKOMUTBCS C HICTOPUEH Pa3BUTUS MAaTEMAaTUKU;

3.2

Cucrema ABYX JTHHEIHBIX ypaBHEHHUII C ABYMs
epeMEHHBIMU U €€ pelLIeHHE.

OcBauBaTh U IPUMEHATH IPUEMBI PELIEHUS CUCTEMBI ABYX JTMHEHHBIX
YpaBHEHMH C ABYMsI IEPEMEHHBIMU U CHCTEMBI IBYX ypaBHEHHUH, B KOTOPBIX
0IHO ypaBHEHUE HE ABJIAETCS IMHEHHBIM;

Mcrons30BaTh (GYHKIHOHATBHO-TpaIIecKye IpeCTaBIeHUS A1 PEIICHUsT U
MCCIIeJOBaHUS] YPABHEHUIN U CUCTEM;

AHAIT3UPOBATh TEKCTHI 3a/[a4, PEIIaTh UX anredpandecKuM CIIocoOoM:
MepexoaUTh OT CIOBECHOH (POPMYIIHPOBKH YCIOBHS 3a1aull K
aJreOpanyeckoil MOJIeI ! IyTEM COCTAaBJICHHS CUCTEMBI ypPaBHEHUI; pelaTh
COCTAB JICHHYIO CUCTEMY yPaBHEHUI; HHTEPIIPETHPOBATb PE3YIIbTAT;

[IpakTiueckas
padoTa;

3.3.

PerieHne cucreM JIByX ypaBHEHHMH, OHO U3 KOTOPBIX
UIMHEHHOE, a IPyroe — BTOPOH CTENEHHU.

SHAKOMUTECS ¢ HCTOPHUEH Pa3BUTHS MATEMATHKH;

j

(OcBanBaTh U HPUMEHSTH IIPUEMBI PEILICHUS CHCTEMBI IBYX JIMHEHHBIX
YPaBHEHHH C ABYMsI IEPEMEHHBIMH H CHCTEMBI IBYX ypaBHEHHUI!, B KOTOPBIX
OZIHO ypaBHEHHE HE SBJISACTCS THHCHHBIM;

Vcrons30BaTh (DYHKIHOHAIBHO-TpadHIecCKHe MPEeCTaBICHUS A1 PEIICHUsT U
MCclieIoBaHKs ypaBHCHUH U CHCTEM;

IAHAJIM3UPOBATH TEKCTHI 3a/1a4, PEIaTh UX AIreOpandecKiM CriocoOoM:
MepeXOUTh OT CIIOBECHOH (POPMYIIHPOBKH YCIOBHS 3a1aull K
anredpanyecKoi MOJIENHU MyTEM COCTABIIEHHS CUCTEMbl YPAaBHEHUIA; pelaTh
COCTaB JICHHYIO CHCTEMY ypaBHEHHIH; HHTEPIIPETUPOBATh PE3YIIbTAT;
3HAKOMUTBCS C UCTOPUEH pa3BUTHUSL MATEMATHKHY;

[TrcbMeHHBIIH
[KOHTPOJIB;

3.4.

I"padhrryeckast MHTEpHpeTAINs CHCTEMBI ypaBHEHMIT ¢
VIBYMsI IEPEMEHHBIMH.

Mcrons30BaTh HYHKIHOHAIBHO-TpadHIecKHe MIpeCTaBIeHUs AT PEIeHUs 1
MCCIIeJOBaHUS YPaBHEHUI U CUCTEM;

|AHAJT3UPOBATh TEKCTHI 3a/[a4, PeIIaTh UX aNredpandecKuM CIocoOoM:
MepexoUTh OT CIOBECHON (OPMYITHPOBKH YCIOBHS 3a1aul K
anredpanyecKol MOJIENHM MyTEM COCTABIIEHHS CUCTEMbl YPaBHEHUIA; peliaTh
cOCTaB JIHHYIO CHCTEMY YpaBHEHUH; HHTEPIPETHPOBATh PE3yIbTaT;

|Y cTHEII ompoc;
[l1cbMeHHbI
[KOHTPOJTb;

3.5.

PerieHne TEKCTOBBIX 3a/1a4 ANredpandecKiuM CrocoOoM.

IAHAJIM3UPOBATH TEKCTHI 3a/1a4, PEIaTh UX AIreOpandecKiuM CriocoOoM:
MepeXOIUTh OT CIIOBECHOH (POPMYIIHPOBKH YCIIOBHS 3a1auH K
anreOpandecKoi MOJIENH MyTEM COCTABIICHHUS CHCTEMBI ypaBHEHHIA; peraTh
COCTaB JICHHYIO CHCTEMY YPaBHEHHUH; HHTCPIIPETUPOBATD PE3YIbTAT;
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS MaTEMaTHKH;

|Y cTHBII ompoc;
[T1ncbMeHHbII
[KOHTPOJTb;

MToro mno pasaeny
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Paznen 4. YpaBHenusi u HepaBeHcTBa. HepaBencrsa

4.1.

UncaoBble HEPABEHCTBA U UX CBOWCTBA.

YuraTs, 3aKCHIBATD, IOHIMATh, HHTEPIPETHPOBATh HEPABEHCTBA;
MCIIOB30BAaTh CHMBOJIMKY H TEPMHUHOJIOTHIO;

BEIONHATE TPe0Opa3oBaHisI HEPABEHCTB, HCTIONB30BATh IS
mpeoOpa3oBaHHs CBOMCTBA YHCIIOBBIX HEPABEHCTB;

4.2.

VInHelHbIe HEpaBEHCTBA ¢ OJHOMN MEPEMEHHON U UX
[peLIeHue.

BEIOIHATE TPe0Opa30oBaHus HEPABEHCTB, HCIIONB30BATh IS
mpeoOpa3oBaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB;
IPacrio3HaBaTh JIMHEHHBIE M KBAJIPaTHBIC HEPABEHCTBA;

|Y cTHBII ompoc;
[TrchbMEHHBIH
[KOHTPOJTb;

4.3.

(CrcTeMbl TMHEHHBIX HEPABEHCTB C OHOI EPEMEHHON U
X peIICHHE.

IPacrio3HaBaTh IMHEIHbBIC H KBaJpaTHbIC HEPABEHCTBA;

[Perrate nuHEWHbIE HEPAaBEHCTBA, CUCTEMBI JINHEHHBIX HEPABEHCTB, CHCTEMBI
HEpaBEHCTB, BKIIIOUAIONIMX KBaJAPATHOEC HEPABEHCTBO, U PEIIaTh HX;
00CyXKIaTh MOIYYeHHbIE PEIICHYIS;

M300pakaTh pelieHIe HEPAaBEeHCTBA U CHCTEMBbI HEPABEHCTB HA YHCIIOBOM

HpﬂMOﬁ, 3alIUCBIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB;

|Y cTHBII ompoc;
[TrchbMEHHBIH
[KOHTPOJIb;




44,

KBaIlpaTHLIe HEPABCHCTBA U UX PCIICHUEC.

300paxaTh pellIecHHEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha YHCIIOBON
[IPSMOM, 3aIUCHIBATH PELICHUE C TIOMOLIbIO CUMBOJIOB;

PemraTh KBagpaTHbBIE HEPABCHCTBA, HCIIONB3YSI TpadHIEeCKHE IPEICTABICHIS;
OcBauBaTh U IPUMEHATH HEPABEHCTBA IPH PEIIEHUH PA3IUUHbIX 3324, B TOM
qKCIIe IPAKTHKO-OPUEHTUPOBAHHBIX;

'YcTHBIH ompoc;
[ InceMEeHHBIH
KOHTPOJIb;

4.5.

I"padpuueckast MHTEPIPETALUS HEPABEHCTB U CUCTEM
HEpaBEHCTB C JBYMs IIEPEMEHHBIMU

PerraTh JIMHEHHBIE HEPABEHCTBA, CUCTEMbI JINHEHHBIX HEPABEHCTB, CHCTEMBI
HEPaBEHCTB, BKIIIOYAIOIHX KBaPaTHOE HEPABEHCTBO, U PEIIATh UX;
00CYyKIaTh TTOTyYCHHbIE PEIICHHS;

[1300paxath pelieHre HepaBEeHCTBA M CUCTEMbI HEPABEHCTB Ha YUCIIOBOH
PSIMOH, 3aITHCHIBATH PELIEHHE C IIOMOIIBIO CHMBOJIOB;

PeraTh KBagpaTHbIC HEPABEHCTBA, HCIIONBb3Ys IPAQUUECKHE TIPEICTABICHNUS;
OcBauBaTh ¥ IPUMEHSATH HEPABEHCTBA IPH PEIICHUH PA3IUYHEIX 33124, B TOM
[drICIIe TPAaKTHKO-OPHEHTHPOBAHHBIX;

CaMooI1IeHKa C
MCIIOJIb30BAHMEMK
O1IeHOYHOTO
imrcTay;

MToro ro pazzaeny:

16

Paznen 5. ®yHkuun

5.1.

KBamparnunas GpyHkims, e€ rpaduk 1 CBOHCTBA.

IPacro3HaBaTh BUIBI H3y4aeMbIX (DYHKIHI; HILTIOCTPHPOBATH CXEMATHIECKH,
OOBSICHATH PACIIONOXECHHE HA KOOPIMHATHON IIIOCKOCTH IpadKoB HyHKIHIA
Buma: y=kx,y=kx+b,y=k,y=ax2,y=ax3,xy=x,y=Ix18
3aBUCHMOCTH OT 3Ha4YeHHIT KOd()DHUIMEHTOB; ONHUCHIBATH UX CBOICTBA;
IPacro3HaBaTh KBaApaTHIHYIO (GYHKIIHIO IO popMyIe;

5.2.

TTapaGoia, KOOpIMHATHI BEPIIMHBI ApadoIIbl, OCh
CHMMETPHH 1apaboIIbL.

[Pacrio3HaBaTh KBapaTHIHYIO (QYHKIIHIO IO GopMyIIe;

[IpuBOIUTH IPUMEpPHI KBaAPATHIHBIX 3aBHCHMOCTEH U3 peabHON JKHU3HH,
(bH3KKH, reoMeTpHH;

BoIsSIBIAITE U 00001aTh 0COOCHHOCTH rpadiKka KBaAPaTHIHON QYHKINH Yy =
ax2 + bx + c;

5.3.

CrerieHHble QYHKIHHU C HATYPAIbHBIMH [IOKA3aTEISAMK 2 1
3, ux rpaduku U CBOICTBA.

BEISIBISITE M 0600maTh 0COOEHHOCTH rpadika KBaApaTHIHON QyHKINH y =
ax2 + bx +c;

CTponTs 1 M300pakaTh CXeMaTHIECKH TpadMKy KBaAPaTHIHBIX QYHKIHH,
3amaHHBIX GopMynaMu Buga ax2,y =ax2 +q,y=a(x +p)2,y=ax2 + bx +c;
|AHaTIM3UPOBATh M IPHMEHATH CBOHCTBA M3yUYeHHBIX QYHKIMI JUIS HX
[TOCTPOEHHSI, B TOM YHCIIE C TOMOIIBIO IIN(PPOBBIX PECYPCOB;

'YcTHBIH ompoc;
[TrchbMEHHBIT
[KOHTPOJTB;

5.4.

I'papukn Qpynximii: y =kx, y=kx+b, y kix, y=

ax2, y = ax?, y = Vx,
y=x1l

BBISBISITE M 0000IaTh 0COOEHHOCTH TpaduKa KBaApaTHIHON QyHKINH y =
ax2 + bx +c;

CTpOHTH U H300paKaTh CXeMATHIECKH TPAPUKH KBAAPATHIHBIX DYHKIIHIA,
3amaHHBIX GopMynaMu Buga ax2,y =ax2 +q,y=a(x +p)2,y=ax2 + bx +c;
|AHAJI3UPOBATh M IPUMEHSTH CBOMCTBA N3YUESHHBIX (DYHKIUI IS HX
[TOCTPOEHNSI, B TOM YHCIIE ¢ HOMOIIEIO IIH(POBBIX PECYPCOB;

X
Y cTHBIH ompoc;
[TrchbMeHHbIT
[KOHTPOJTB;

MToro mo pasaeny:
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Pa3nes 6.Unc/10BbIe MOCTe10BATEILHOCTH

6.1.

[ToHsATHE YUCITOBO# MOCIICA0BATEILHOCTH.

OcBanBaTh U MPUMEHSITH HHIECKCHBIC 0003HAUCHHS, CTPOUTH PEUEBBIC
BBICKA3bIBAHUS C MCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBA3aHHON C TIOHATHEM
[10CJIEI0BATEILHOCTH;

AHanM3UpoBaTh (OPMYITy N-TO WIEHA IOCIE0BATEIHOCTH HIH
[PEKypPEHTHYIO ()OPMYJTy ¥ BEIYUCIATE WICHBI TOCIESIO0BATEIBLHOCTEH,
3aJaHHBIX 9TUMHU HOPMYyIaMH;

Y cTaHaBIUBATH 3aKOHOMEPHOCTD B IOCTPOSHUH NIOCIIE0BATEIFHOCTH, €CIIH
BBIITUCAHBI NIEPBBIE HECKOJIBKO €€ YICHOB;

Y cTHBII ompoc;
[TrchbMeHHBII
[KOHTPOJIb;

6.2.

3a1aHue [TOCIIEI0BATEIBHOCTH PEKYPPEHTHOM (HOpMYIon 1
(hopmyJ0it N-ro YNeHa.

N

(OcBauBaTh ¥ IIPUMEHSITh HHJICKCHbIE 0003HAUECHHsI, CTPOHThH PEUCBBIC
BBICKA3bIBAHMS C HCIIOIB30BAHHEM TEPMHHOIOTHH, CBSI3aHHOH C MOHSTHEM
[10CIIeIOBATEILHOCTH;

/AHaIM3HPOBaTh GOPMyYITy N-TO UIIEHA TTOCIEAOBATEIBHOCTH HITH
PEKYPPEHTHYIO (POPMYITY M BBIYHCIIATH YICHBI OCIEI0BATEIbHOCTEH,

3aTaHHBIX 9TUMHU (HOPMYyIaMH;

'YcTHBIH onpoc;
[lrchrMeHHBIIT
[KOHTPOJIb;




'YcraHaBnMBaTh 3aKOHOMEPHOCTB B IOCTPOCHUU MTOCJICAOBATCIIBHOCTH, €CIIN
BBIITMCAHbI [IEPBbLIE HECKOJIBKO €€ 4JICHOB;

6.3. |Apudmerryeckas 1 reoMeTpUYEcKasi IPOrPECCHH. 3 Pacno3HaBaTh apu(pMETHIECKYIO H TEOMETPHIECKYIO IIPOTPECCHH TIPH pa3HbIX [KOHTposbHas
criocobax 3anaHus; [paboTa;
PenraThb 3aja4u ¢ HCTIONB30BaHUEM (HOPMyYIT N-TO WieHa apupMeTHIeCKon 1
reoMeTpUUECKOi IPOrpeccHii, CyMMBbI NEPBBIX N YIECHOB,;
11300paskaTh WiIEHHI IIOCIE[0BAaTEILHOCTH TOUKAMH Ha KOOPAMHATHON
[IOCKOCTH;

PaccMaTpuBaTh IPUMEPHI IPOLIECCOB U ABICHUN U3 peabHON KU3HH,
MILTIOCTPHPYIOIIIE H3MEHEHHE B apU(METHIECKOH IIPOTPecCHy, B
reoMeTpHYECKO IPOrpeccru; n300pakaTh COOTBETCTBYIOLINE 3aBUCHUMOCTH
rpaduueck;

6.4. |@opmyIibl N-TO 4iIeHa apupMETHIECKON 1 3 'Y cTaHaBIMBATh 3aKOHOMEPHOCTH B IIOCTPOECHUH I10C/IEI0BATEILHOCTH, €CIM  |Y CTHBIH OIpoc;

TeOMETPHUYECKOI IIPOrpecCHil, CyMMBI IEPBBIX N WICHOB. BEINIICAHBI IEPBBIC HECKOIIBKO €€ WICHOB; [TrchMeHHbIH
IPacrio3HaBaTh ap(METHIECKYIO ¥ TEOMETPHUECKYIO IPOrPECCUH IPH Pa3HBIX [KOHTPOJIb;
crioco0ax 3a1aHus;
PeriaTh 3a1a4u ¢ UCIOJIB30BaHUEM (POPMYIT N-TO YiieHa apu(PMETHYECKON 1
reoMeTpHYecKoil IPOrpeccHii, CyMMBI IIEPBBIX N WICHOB;
[1300pakaTh WIEHBI OCIEA0BATEIILHOCTH TOYKAaMU Ha KOOPAWHATHOM
[UIOCKOCTH;
IPaccmMaTprBaTh NPUMEPHI IIPOLIECCOB U SIBJICHUI U3 peabHOMN KU3HHU,
ILTIOCTPUPYIOIIUE H3MEHEHHE B apU(METHIECKOH IPOrpeccHy, B
reoMeTpHUYECKOI IPOrpeccry; H300pakaTh COOTBETCTBYIOLINE 3aBUCHUMOCTH
rpaduueck;

6.5. |300pakeHne wieHOB apu(METHIECKON 1 2 [1300pakaTh WIEHBI IOCIEA0BATEILHOCTH TOYKAaMU Ha KOOPANHATHOM 'Y cTHEII ompoc;
reoMeTpHUYECKOi porpeccuii ToukaMu Ha KOOPAMHATHOM [JIOCKOCTH; [ InceMeHHBIH
[JIOCKOCTH. [KOHTPOJIB;

6.6. [/InHEIHBIIl 1 9KCITOHEHIMAIBHEIN POCT. 2 Pemrath 3aau, CBSI3aHHBIE C YUCIOBEIMH IIOCIIEIOBATEILHOCTSIMH, B TOM 'Y cTHEII ompoc;

YHCIIe 33/1a41 U3 PEANbHOM )KU3HH C UCTIOJIb30BaHUEM HU(PPOBBIX TeXHONOTUil [[IncbMeHHBII
(37€KTPOHHBIX TaOIHL, rPaUUECcKOro KalIbKyIaToOpa U T.I1.); [KOHTPOJIb;
PemraTh 3a/1aun Ha CJIOXKHBIE IIPOLIEHTEI, B TOM YHCIIE 3aJa9H U3 pealIbHON

[PAaKTHKHU (C UCIOJIb30BAaHUEM KAJIbKYJIATOPA);

3HAKOMUTECS C UCTOpPHE pa3BUTHSI MATEMaTHKH;

6.7. |CrosKHBIC IPOLICHTHI. 2 [PemaTh 3a7aun Ha CIOXKHbIE MIPOIICHTHI, B TOM YHCIIE 3aJa4H U3 PeabHON Y cTHBIH ompoc;
[PaKTUKH (C UCIOJIb30BAHHEM KaJIbKYISITOPA); [TrceMeHHBIH
3HAKOMUTBCS C UCTOPHEH pa3BUTHSI MATEMaTUKH; KOHTPOJIB;

IKoHTponbHas
Ipabora;
ViToro mo pasnery: 15
PasneJ1 7.TosTopenue, 06061menne, cHCTeMATH3AUS 3HAH I
7.1. [Uucia u BeIYMCIIEHUs (3a1HCh, CPABHEHKE, IeHCTBHA ¢ 6 OreprpoBaTh MOHATUSIMH: MHOXKECTBO, ITOJIMHOXKECTBO, ONIEPALIMH Ha Y cTHBII ompoc;

MeiiCTBUTENBHBIMH YHCIIAMHU, YHCIIOBAs TIPSIMAst;
[POLICHTHI, OTHOLICHWSI, TPOIIOPLINH; OKPYTJICHHE,
pHOITIIDKEHNE, OIICHKA; PEIICHHEe TeKCTOBBIX 3a/1a4
apu(pMETHIECKUM CIIOCOO0M)

MHOXECTBaMH; HCIOIb30BaTh rpaduueckoe NpeacTaBIeHIe MHOKECTB IS
OnUCaHusl peajbHbIX MPOLIECCOB U SBJIECHUMN, P PEIICHUH 3a/1a4 U3 IPYrux
y4eOHBIX MPEIMETOB;

AKTYaJIM3MpOBaTh TEPMUHOJIOTHIO U OCHOBHBIE JICHCTBUSI, CBA3aHHBIE C
qHICIIaMU: HaTypalbHOE YHCIIO, IPOCTOE M COCTABHOE YHCTIA, AEHMOCTh
HaTypaJbHBIX YHUCEN, IPU3HAKH JETMMOCTH, LIEJI0€ YUCII0, MOJLYJIb YUCHIa,
OOBIKHOBEHHAS U IECSITUYHASI APOOH, CTAHIAPTHBIIN BUJ YHCTIA,
apu(MeTHYECKUI KBaIpaTHBIN KOPEHB;

IBBITIONIHATE IEWCTBUS, CPAaBHUBATh M YIIOPSAA0UMBATH YUCIIA, IPEJICTABIATD
[arciIa Ha KOOPJUHATHON NPSIMOH, OKPYTIISITh YHCIIA; BEIIONHATH IPUKHIKY H
OLICHKY Pe3y/bTaTa BHIYMCIICHHIA;

Perrate TEKCTOBBIC 3agaun apI/I(l)MeTI/I‘IeCKI/IM CHOCOGOM;

[ITucbMeHHBII
[KOHTPOJIb;
IKoHTpombHast
[paboTa;
Bauer;




IPemraTe TMIPAKTUYCCKUE 3aJa1, COACPIKAIINE ITPOLCHTHI, JOJIH, YaCTH,
BBIPAXKAIOIIUE 3aBUCUMOCTHU: CKOPOCTb — BPEMsI — PAaCCTOAHUEC, LICHA —
[KOJIHYCCTBO — CTOMMOCTD, 06’béM pa60TI)I — BpEMS — IIPOU3BOJUTEIILHOCTH
pya;

7.2. |Anredpanyeckue BbIpazkeHus (peodpa3oBaHue
anreOpanyecKuX BbIPAKECHUH, JOMYCTUMbIC 3HAYCHHS)

IPeriaTh mpakTUYECKUE 331a41, COAEPIKAILME HPOLEHTBI, JIOJIH, YacTH,
BHIPAXKAOLME 3aBUCHMOCTH: CKOPOCTh — BPEMsi — PAaCCTOSIHUE, LIeHa —
KOJIMYECTBO — CTOUMOCTB, 00BEM pabOTH — BpeMsl — IIPOU3BOJUTEIEHOCTD
Tpyna;

Pa36upaTh peanbHble )KU3HEHHBIE CUTyalluH, GOPMYIIIPOBATh UX Ha SI3bIKE
MaTeMaTHKH, HAXOJUTh PElLlCHNUE, IPUMEHs MaTeMAaTHYECKUH anmapar,
MHTEPIIPETHPOBATH PE3yIbTAaT;

OrnepupoBaTh IIOHATHAMH: CTEIEHb C LENbIM II0Ka3aTeNeM, apupMeTHIECKUi
KBaJ[paTHBIH KOPEHb, MHOTOUIICH, anredpamdeckast Ipoob, TOXKIECTBO;
BEINOMHATE OCHOBHEIE JEHCTBHS: BBIIOTHATE PAcUETHI 10 GopMyIIaM,
[peoOpa3oBhIBATh LEJIbIC, JPOOHO-PALMOHABHBIC BHIPAKCHUS M BEIPaXKECHUS
C KOPHSIMH, PeaTn30BBIBATH Pa3JIOKCHIE MHOTOWICHA HA MHOXHUTEIIH, B TOM
4HCIe C HCIOIb30BaHHEM (OPMYJT Pa3HOCTH KBaJPATOB U KBaJpaTa CyMMBI U
[Pa3HOCTH; HAXOIUTH JIOIyCTHMbIE 3HAYEHHS IEPEMEHHBIX IS APOOHO
[pallMOHAJIBHBIX BHIPA)KEHUH, KOPHEH;

|Y cTHBII ompoc;
[TucbMeHHbII
[KOHTPOJIB;
IKonTponbpHas
[pabora;

3auer;

7.3. |@yHKuuH (I0CTPOEHHUE, CBOMCTBA U3YUCHHBIX (DYHKIIUIA;
rpaduyecKoe pelieHne ypaBHEeHHH U UX CHCTEM)

OrneprpoBaTh NOHATUSIME: QYHKIHS, rpaduK GYHKIHUHU, HyIH QYHKIHH,
[IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, HPOMEXYTKH BO3pPAaCTaHus, yObIBaHUS,
HanOoJIbIIee X HaNMEHbIIIee 3HaUCHHs (pyHKINH;

|AHATH3UPOBAaTh, CPABHUBATH, 00CYKAATh CBOMCTBA (DYHKLHUIA, CTPOUTH HX
rpaduky;

OriepupoBaTh HOHATHAMU: TIPsAMast IPOIOPLUOHAIBHOCTE, OOpaTHast
[IPOIOPLIMOHANIBHOCTS, JIMHEHHAs QYHKIMS, KBaApaTUYHash QYHKIN,
mapabosa, rumnepooia;

[Mcnonp30BaTh rpaduKy 1715 ONpeAeNeH s CBOMCTB, POIIECCOB U
3aBHCHMOCTEH, I pelIeHns 3a/1ad U3 IPYTHX yIeOHBIX PEIMETOB H
[peaTbHOM KH3HH; MOACIMPOBATH C HOMOIIBIO TPah)MKOB PealIbHbIE IPOLIECCH

1 SIBJICHYIST;
IBepaxaTh (hopMysiaMu 3aBUCHMOCTH MEK/LY BETHINHAMHY;

Y cTHBIN onpoc;
[TucbMeHHbII
[KOHTPOJIB;
IKoHnTpospHast
Ipadora;

3auer;

MToro mo pasaeny:
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OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102
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