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HNOACHUTEJIbBHAA 3AIIUCKA

AnreOpa SBJISIETCS OJIHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
oOecrieunBacT M3y4eHUE NPYrUX IUCIHILIAH, KaK €CTECTBEHHO-HAYYHOIO, TaK M T'YMaHUTApHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOJOJDKEHHs 00pa3oBaHHMS W B MOBCEIHEBHON >KH3HH.
PasButne y o0OydJaromuxcsi HAYYHBIX TIPEJACTABICHHA O TMPOUCXOXKICHHA W CYIHOCTH
anreOpandeckux abCcTpakinii, CIOCO0e OTPAKEHUSI MATEMATUUECKOW HAYKOH SIBJICHHUM M MPOIECCOB
B TIpHUpOJiIe W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICITMPOBAHWS B HAYYHOM IIO3HAHWHM W B
MIPAKTHUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHUS W KAYECTB MBINIICHUS,
HEOOXOUMMBIX JJIs aJanTalliM B COBpEeMEHHOM Iu(ppoBoM obmectBe. M3yuenue anredOpbl
oOecrieunBacT pa3BUTHE YMEHUs HAOI0JaTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHS H
BBIBOJIBI, (hopMyiHpoBaTh yTrBepxkaAcHHS. OCBOCHHE Kypca aireOpbl OOecIeYrMBacT pa3BHTHE
JIOTUYECKOTO MBINUICHUST OOYJarOIIUXCS: OHW HCIOJIb3YIOT JICTYKTHBHBIE ¥ WHIYKTHBHBIC
paccyxieHusi, 00001IeHre U KOHKPEeTH3aIno, adbcTparupoBanne u anamoruro. O0ydyeHune anredpe
MPEIoJaraeT 3HAYUTEIbHBI 00BEM CAMOCTOSITENBHON NEATENPHOCTH OOYYaIOMIMXCS, MO3TOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a9 SBIISICTCS peai3aluel 1eITeIbHOCTHOTO MPHHIINTIA 00yUeHHS.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay isi OCHOBHOTO 00Iero oopa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOMuYeckre JUHHUU: «Yuciaa U BBIYUCICHUS,
«AnreOpanyeckre BBIpOKCHHUSN», «YpaBHEHUS W HEpaBEeHCTBay, «DyHkium». Kaxmas u3 3THX
coJiep’KaTeIbHO-METOJUUECKUX JMHUM pa3BUBAETCS Ha MPOTSDKEHUH TPEX JIeT M3ydeHus Kypca,
B3aUMOJICHCTBYS C JAPYIrMMH €ro JWHUAMU. B Xoxe m3yueHus: y4eOHOro Kypca oOydaronimmcs
MIPUXOJAUTCS JIOTUYECKH PACCYX AATh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBs3M C
3TUM B TMpOrpaMMmy Y4eOHOTro Kypca «Asredpa» BKIIOUEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIC BO BCEX OCHOBHBIX pa3jiesiax MaTeMaTHuecKoro oOpa3oBaHus U CIOCOOCTBYIOIINE
OBJIAJICHUIO 00YUYaAIOLIUMUCS OCHOB YHUBEPCAILHOTO MaTeMaTHUECKOTo s3bika. CoaepKaTeIbHON 1
CTPYKTYpHOM OCOOEHHOCThIO Y4eOHOTO Kypca «AnreOpa» sBISETCS €ro HMHTErPUPOBAHHBIN
Xapakrep.

Copepxanue muHUN «Hucna ¥ BBIYUCICHUS» CIIY>)KUT OCHOBOM JJIsl TAIbHEUIIIET0 U3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOIIUXCS JIOTMUYECKOTO MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHHSI TOJb30BAThCSl aNTOPUTMAaMM, a TaKkKe MPHUOOPETEHUI0 NPAKTHUYECKUX HAaBBIKOB,
HEOOXOIMMBIX JUI TOBCEAHEBHOW >KU3HU. Pa3BUTHE MOHSATUS O YUCIE HAa yYpOBHE OCHOBHOTO
o0miero oOpa3oBaHUs CBSI3aHO C PAlOHATBHBIMU M UPPAIMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
MIPEJICTaBICHUM O JNEHCTBUTEIHHOM 4YHCIE. 3aBEpIICHUE OCBOCHHS UYUCIOBOI JTUHUM OTHECEHO K
cpenHemy obiieMy 00pa30BaHUIO.

Cogmepxanue JByX aireOpanyecKux IJWUHUH — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHUS M HEPABEHCTBa» CMOCOOCTBYET (GOPMUPOBAHHUIO Y OOYYAIOMIMXCS MATEMaTHYECKOTO
anmaparta, HeoOXOJUMOro ISl pelIeHUs 3aJa4 MaTeMaTUKH, CMEXHBIX MPEIMETOB M MPAKTHUKO-
OpUEHTHPOBAaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOIiero o0pazoBaHUs Yy4eOHBIN MarepHal
TPYNIUPYETCS BOKPYT paIMOHANBHBIX BBIpAKEHHUN. Anredpa JAEMOHCTPUpPYET 3HAuUCHUE
MaTeMaTHUK{ Kak S3bIKa A7 MOCTPOCHHS MaTeMaTHYEeCKHX MOJIeNel, OMUCAHUSl TMPOILIECCOB H
SBJIICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TaKkKe NalbHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, JUIsl OCBOCHUS Kypca UH()OpPMATHKH,
U OBJQJICHWE HaBbIKAMU JEAYKTHUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CHUMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHsI, CIIOCOOHOCTEHN K MaTeMaTUYECKOMY TBOPYECTBY.

Cogmepxanrvie  (YHKIIMOHANBHO-TpaQUUECKON  JHMHUHM  HAIEJICHO Ha  MOJyuYeHHUe
0Oy4aronMMucs 3HaHUN 0 QYHKIUAX KaK BaXKHEUIIEH MaTeMaTUYeCKOW MOJENU Ui ONMUCAHHS U



WCCIIEIOBAaHUST Pa3HOOOpA3HBIX MPOIECCOB U SBICHMA B TMpHpoje u obmecTte. M3yuenue
MaTepuaga CHOCOOCTBYET pa3BUTHIO y OOYYarOIIMXCsS YMEHHS HCIOJB30BaTh Pa3IMUHBIC
BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMaTHKU — CIIOBECHbIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B ()OPMHUPOBAHUE MPEACTABICHUI O POJIM MAaTEMATUKU B Pa3BUTHUU IIMBUIN3ALNUA U
KYJIBTYPBHI.

CornacHo yyeOHOMY IUTaHy B 7-9 Kiaccax m3y4aercsi yueOHbIN Kypc «AnreOpay», KOTOPBIi
BKIIIOYAET CIICAYIOIIME OCHOBHBIC pa3fenbl  colaepaHus: «Ywcna W BBIYMCICHUSY,
«AnredpanyecKue BRIPAKEHUS», «Y paBHEHHUS U HEPABCHCTBAY, «DyHKIIUW.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Heqeno), B 8 kimacce — 102 gaca (3 yaca B Hegeno), B 9 kiacce — 102 yaca (3 gaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yucaa v BbIYMCICHUS

Jlpo6u 0OBIKHOBEHHBIE U JECSTHUHBIE, IEPEX01 OT OJHOU (popMBbI 3anucu ApoOei K Ipyrou.
[loHATHE pPALMOHANBHOTO YHCIA, 3alUCh, CPABHEHME, YIOPSAJOYMBAHUE PALUOHAIBHBIX YHCEI.
Apudmernueckue AEHCTBUS C pallMOHAIbHBIMU 4Kciaamu. Pemienue 3aaay U3 peasbHOM MPaKTHUKH
Ha 4acTH, Ha IpoOH.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeleM: OIpENeNIeHue, MpeoOpa3oBaHUE BBIPAXKEHUI Ha
OCHOBE ONPEIEICHU, 3alUCh OOJIBIIMX uucels. [IpoueHTsl, 3anuch NPOLEHTOB B BUAE ApoOU U
AIpoOu B BHJE NPOLEHTOB. TpH OCHOBHBIE 3a/Jaud Ha NPOLEHTHI, PEIIEHUE 3aJad U3 peaJbHOU
IIPaKTHKH.

[IpuMeHEeHNEe IPU3HAKOB ACTUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAIbHBIX YUCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM YHCIIe IpsiMas U 0OpaTHask IPONOPLUOHATBHOCTH.

AsiredOpanyeckue BbIpasKeHU s

IlepemeHHBIE, YMCIIOBOE 3HAYCHHME BBIPAXKEHHs C INEpeMEHHOM. JlomycTumble 3Ha4YCHUS
nepeMeHHbIX. [IpeacraBieHye 3aBUCUMOCTH MEXJy BEIUYMHAMHU B BUJE (opMyiibl. Beruncienus
no ¢opmynam. IIpeoOpazoBaHne OyKBEHHBIX BBIPQXKEHUH, TOXKJIECTBEHHO pPaBHBIC BBIPAKEHMS,
IIpaBUja MPeoOpa3oBaHUs CyMM M IPOM3BEACHUM, NpaBUJa PAcKpbITUA CKOOOK M MPUBEACHUS
10JI00HBIX CIaraeMbIX.

CBoJiCcTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

OpHowieHnbl U MHoOrouneHsl. CreneHbp MHorowieHa. CIlO)KE€HUE, BbIYUTAHUE, YMHOXCHHE
MHOTOWIEHOB. DOpMyJIbl COKpalIEHHOIO YMHOXEHMS: KBaapaT CyMMbl M KBaJpaT DPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3inokeHne MHOrOWIEHOB HA MHOXKHUTEIIH.

YpaBHeHNs 1 HEPAaBEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHMs, IpaBuiIa NpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHUIBHOCTH
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHMUA,
pelleHre JIMHEHHBIX ypaBHeHUH. CoOCTaBICHME YpaBHEHUH IO YCIOBHUIO 3anauu. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOIIBIO YPABHEHUM.

JIuHeltHOe ypaBHEHHE C JIBYMs NEepeMeHHBbIMH M ero rpaduk. Cucrema OBYX JMHEHHBIX
ypaBHEHUH C JByMs IEepeMEHHbIMH. PelieHue cucTeM YpaBHEHHMI cIOcOOOM IOJICTAHOBKH.
IIpuMepsl penieHus TEKCTOBBIX 3a7a4 € IIOMOILBbIO0 CUCTEM YPAaBHEHMIA.

DyHKUUH

Koopaunata Toukn Ha npsmoi. YucioBele NpoMexyTku. PaccrossHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.



[IpsmoyronpHas cucrema koopaunar, ocu Oxu Oy. Abcuucca W OpAMHATA TOYKH Ha
KoOpAMHATHON TwockocTH. [Ipumepsl rpadukoB, 3amaHHbX ¢Gopmynamu. YUteHue TpadukoB
peanbHbIX 3aBuUcHUMOCTed. [lonsatue ¢pynkiuu. I'paduk Gynkmun. CpoiictBa ¢ynkuuit. Jlnneitnas
¢bynkuus, e€ rpaduk. I'padpuk dynkuum y = |x|. [paduueckoe pemieHre TUHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KJIACC

Yucsia 1 BBIYUCTEHUS

KBagparueiii kopenp u3 uwucna. [lonstue 00 wuppanroHambHOM 4Hcie. JlecsThudHbIe
MPUOJIMKEHUST UppAIlMOHATBHBIX Yucen. CBoicTBa apu(METHYECKUX KBAJPATHBIX KOPHEW M HX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BEIYUCICHHM. [|eiCTBUTEIbHBIC YHCIIA.

Crenens ¢ 1eNbIM MoKazaresaeM U €€ cBoiicTBa. CTaHgapTHas 3alluch YHCTIa.

Auaredpanyeckue BbIpaKeHHs

KBanpatHblil TpéxusieH, pa3iaoKeHue KBapaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpanyeckoi Apobu. CroxeHue,
BBIUMTAHHUE, YMHOXEHHE, JleIeHne anredpandeckux ApoOeld. PannoHanbHble BbIpaXEHHS U UX
npeoOpa3oBaHHUE.

YpaBHeHHUsSI U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Qopmyrna KOpHEH KBajgpaTHOro ypaBHeHMs. Teopema Buera.
Pemenune ypaBHeHMI, CBOAAIIMXCA K JIMHEHHBIM U KBajapaTHbIM. [Ipocreiimme 1poOHO-
paloHaIbHbIE ypaBHEHUS.

I'padmyeckas mHTeprnperanys ypaBHEHUH C ABYMS INEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUH C ABYyMs MIEPEMEHHBIMU. [IpuMepsl penieHnsi CUCTEM HEJIMHEWMHBIX YPaBHEHUM C JBYMS
MePEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOO0M.

UucnoBble HepaBeHCTBA H HMX CBOMcTBAa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOM nepeMeHHON. CHCTeMBbl TMHEUHBIX
HEpPaBEHCTB C OJHOU MEPEMEHHOM.

D yHKUUHA

[Tonste ¢pynkuuu. OGmacTe OmpeneneHus U MHOXECTBO 3HaueHuil ¢yHkuuu. CrocoObl
3aaHusl QyHKITUH.

I'padux dynxkumm. Urtenue cBoiicTB ¢yHKiMu 1o e€ rpaduky. Ilpumepsl rpadukon
(GYHKIHHA, OTpaXKaOUINX peaabHbIe MPOIECCHI.

OyHKINMK, OMUCHIBAIOIIME MPAMYI0 U OOPAaTHYIO MPOMOPIMOHAIBHBIE 3aBHCHUMOCTH, HX
rpaduku. OyHKIUUY = X2,y = X3,y = VX, y=|x|. [paduueckoe percHue YpaBHEHUH M CHUCTEM
YPaBHEHUM.

9 KUIIACC

Yuciaa 1 BbIYMCTIEHUS

PanmonaneHble 4ncna, WppalMoOHaIbHBIE YMCIA, KOHEUHbIE M OSCKOHEUHBIE AECATUYHBIC
npobu. MHOXECTBO JEWCTBUTENBHBIX 4YHCEN, JEHCTBUTENbHbIE 4YHCIa Kak OeCKOHEYHbIe
JecsITUYHBIe ApoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM JCHCTBUTEIHHBIX
YUCeIl U KOOPAUHATHOUN HPSIMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4HCE, apupMETHUeCKue ACUCTBUS C ACHCTBUTEIBHBIMH
YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTHTETLHOCTD MPOIIECCOB B OKPYXKAIOIIEM MHUpE.



[TpubnmxEéHHoe 3HAYCHHE BEIMYMHBI, TOYHOCTh NpuOMMmKeHus. OKpyriieHHe Yuced.
IIpukuaka v OLlEeHKa Pe3yabTaTOB BHIYUCIICHU.

YpaBHeHusI 1 HEPaBEHCTBA

JInneiiHoe ypaBHeHHUe. PellieHne ypaBHEHUN, CBOIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOAAIIMXCS K KBaJpaTHBIM. bukBaaparHoe
ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TpPETbEed M 4YETBEPTOM CTENEHEH pPa3joKEHHEM Ha
MHOKHUTEJIH.

Pemenne npoOHO-paniMoHaNBHBIX ypaBHEHUM. Pelienne TeKCTOBBIX 3a7au alreOpandeckum
METOJIOM.

VYpaBHeHHE C JByMs IMEPEeMEHHBIMH W €ro rpaduk. PemieHwe cuctem IBYX JIMHEHHBIX
YpaBHEHUH C JABYMS IepeMEHHbIMU. PelleHue cUCTeM JABYX YpaBHEHHUH, OJHO U3 KOTOPBIX
JUHEHoe, a Japyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalds CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 anreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

PemreHnne nMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemeHue cucTeM JIMHEHHBIX
HEpaBeHCTB ¢ OAHOW mnepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['paduueckas uHTEprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

Ksagpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabosia, KoOpAWMHATHI BEPITUHBI
mapadoJIbl, 0Cb CHMMETPHUH MapadoJIbL.

Ipaduxn dyrkimit: y =kx, y=kx + b, y=k/x, y=x3, y=x, y=|x| , # ux cBoiicTsa.

Yucii0Bble 0CJIE10BATEIBHOCTH U MPOTPECcCUH

[ToHsiTHE 4YKMCIIOBOM TOCIEAOBATEILHOCTU. 3alaHUE MOCIEI0BATEIIBHOCTH PEKYPPEHTHOMN
dhopmyroit 1 popMysoi N-TO YIeHa.

ApubdmMernueckas U TeoMeTprudecKas mporpeccuu. @opMyibl N-To WieHa apuhMeTHIECKOU
Y T€OMETPUUYECKOM MTPOTPECCHil, CYMMBI IEPBBIX N YICHOB.

N3o0paxenne dieHOB apu(PMETHYECKONM M TEOMETPHUUYECKOW MPOrpeccHid TOYKaMU Ha
KOOPJIMHATHOM MIIOCKOCTH. JIMHEWHBIN U SKCIOHEHIHAIBHBIN poCT. CIOKHbBIEC TPOILECHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOTI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE  pe3yJbTAThl OCBOCHHSI  MPOTrpaMMbl  y4eOHOro Kypca  «Anredpa»
XapaKTePU3YIOTCSL:

1) marpuoTHYecKoe BOCIIUTAHHE:

NpOSIBIICHMEM HMHTEpeca K TPONIIOMY M HACTOSIEMY POCCHHCKOW MaTeMaTHKH,
[ICHHOCTHBIM ~OTHOUIGHWEM K JIOCTIDKCHHSM DPOCCHHCKMX MaTeMaTHKOB W  POCCHUCKOU
MaTeMaTU4eCKOH HIKOJbI, K MCIOJIb30BAaHHUIO STHX JOCTIKEHHH B JPYrHX HAayKaxX M MPHKIATHBIX
cdepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBITIOJHEHHIO OOS3aHHOCTEH TpaKAaHMHA W pealn3aldd ero mpas,
NPEICTaBICHUEM O MaTEMAaTHYECKHX OCHOBAX (DYHKIIMOHHPOBAHHS PA3JIMYHBIX CTPYKTYD, SBICHHH,
NpOLEAYp TPaKAAHCKOTO OOIIECTBa (HAIpUMeEp, BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
ITUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTIDKEHHH HAayKH, OCO3HAHUEM
B2)KHOCTH MOPAJIbHO-3THUYECKHUX MTPUHIIUIIOB B ACATEIBHOCTH YUEHOTO;

3) Tpy/1I0BO€ BOCIMTAHHE:



YCTQaHOBKOW Ha AaKTUBHOE YYacTUE B PEIICHUH MPAKTHYECKUX 3a/7a4 MaTeMaTU4YecKOn
HaNpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMaTHUECKOTo OOpa3oBaHHs Ha MPOTSHKEHUU BCEH
KHU3HU ISl YCHEITHOW MpOo(ecCHOHAIBHOM NEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHIMBHUAYaJIbHOW TPACKTOPHH O0O0pa30BaHMS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYEeCKOe BOCIIUTAHME:

CMOCOOHOCTBIO K HMOIIMOHAIBHOMY M OSCTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 33a7a4, PEIICHHUH, PAaCCY)KICHNH, YMEHHUIO BHJETh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHUS:

OpUEHTALlME B JESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTUSl YEJOBEKa, TPUPOABI M OOIIecTBA, IMOHHUMaHUEM
MaTeMaTHYEeCKOH HayKd Kak cgepbl YeIOBEUECKON JesTeNIbHOCTH, 3TaroB €€ pa3BUTUS U
3HAYMMOCTH JUIS Pa3BUTHUS IMBIJIU3AIMH, OBIAJICHHEM S3BIKOM MATEeMaTHKH M MaTeMaTHYEeCKOU
KyIbTypOl Kak CpEICTBOM TIIO3HAHHWS MHpa, OBJAJEHHEM TPOCTEHIIMMHU  HaBBIKAMHU
HCCIIEIOBATENIbCKON AESITEIbHOCTH;

6) ¢puznyeckoe BocnuTanue, (GOPMUPOBAHNE KYJILTYPbI 310POBbSi M SIMOLHOHAIbHOIO
0/1aronosy4us:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHYECKHE 3HAHUS B HHTEPECaxX CBOETO 3/I0POBBS, BEJICHUS
3I0pOBOro 00paza >KM3HHM (3J0pOBOE NMHUTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATUNH U OTHbIXA,
perynspHas (u3uyeckass aKTUBHOCTbH), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MpU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TaKOTo e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHUE:

OpHUEHTAale Ha MPUMEHEHHWE MATeMAaTH4ECKHUX 3HAHUM A peleHus 3afad B o0JacTH
COXPaHHOCTH OKpYXKalolled cpeapl, IUIAHUPOBaHMSA IOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
MOCIEACTBUN U1 OKpYXKAIOLIEH cpelbl, OCO3HAHMEM TIJI00AJIbHOIO XapakTepa 3KOJOIMYECKHX
poOJIeM 1 yTeH UX PEIICHHUS;

8) aganTauus K U3MEHSIONIMMCSI YCJIOBHSIM CONHAIBLHOI W MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBMSAX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO JeSTeNbHOCTb, B TOM YHCIIE YMEHHE YUYUThCA Y APYIHX
mrozed, npuoOpeTaTh B COBMECTHOM JEATENIHOCTH HOBbIE 3HAHMSA, HAaBBIKM M KOMIIETCHLIUU W3
OIbITA APYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUMN, B TOM uHcie (GopMyaupoBaTh HICH,
MOHATHUSA, TUIOTE3bl 00 OOBEKTaX M SIBICHUAX, B TOM 4YMCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INITAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAllMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHMIO
KaK BbI30B, TpEeOYIOLIUIl KOHTpPMEp, KOPPEKTHUPOBaTh INPUHMMAEMble PpEILICHUS U JIEHCTBUS,
(GbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCJIEACTBUSA, POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

ba3oBble JJoruyeckue AecTBUA:

D BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbBIE TPU3HAKU MAaTEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOLIIEHUI MEXy MOHATUSAMU, (POPMYIUPOBATH ONPEACTICHHUS OHITHA, YCTaHABINBATh
CYIIIECTBEHHBI MPU3HAK KIACCU(PUKAIIMU, OCHOBAaHUS Al O0OOIIEHUS M CPAaBHEHHS], KPUTECPUU
MIPOBOJIMMOI0 aHAJIN3a;



. BOCIPUHHMATh, (POPMYIIMPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbIC U
OTpHUIaTENIbHbIC, SANHIUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

. BBIABJIATH MAaTCMAaTUYCCKHUEC 3aKOHOMCPHOCTHU, B3aWMMOCBSA3U W IHPOTUBOPCHUSA B
(baKTaX, JaHHBIX, Ha6JIIOI[€HI/ISIX U YTBCPXKIACHUAX, IpCjlaraTb KPUTCPpHUU [JIs1 BBIABJICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

. JIeNIaTh BBIBOJIbI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
. pa3duparb J10Ka3aTEeIbCTBA MATEMATUYECKUX YTBEPKICHHH (NpsIMBIE ¥ OT

MIPOTHUBHOTO), MPOBOJIUTH CAMOCTOSITEIILHO HECIOXKHBIC JTOKA3aTeIbCTBA MaTEMaTHICCKUX (DaKTOB,
BBICTPAWBAaTh ApPryMEHTAIMIO, NPHBOJUTH TPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS,

. BBIOMpATh CIOCO0 perieHusi ydyeOHOW 3ajaun (CpaBHUBATh HECKOJBKO BapHaHTOB
pelIeHus, BEIOUpaTh HanOOJIee TIOIXOASIINAN C YIETOM CaMOCTOSITEITEHO BBIJICIICHHBIX KPUTEPHUCR).

Ba3oBble nccienoBareibcKkue 1elCTBUS:

. WCIOJIb30BaTh  BOMPOCHI KAaK  HMCCIEAOBATEIHCKUH  WHCTPYMEHT  IO3HAHWUS,
dbopMyITUpOBaTh  BOIPOCH, (PUKCHUPYIONIME MPOTHBOpPEYHE, NPOOJIEMy, CaMOCTOSTEIBHO
YCTaHABIIMBATh MCKOMOE W JaHHOE, ()OPMUPOBATH THUIOTE3Y, apI'yMEHTHPOBATH CBOIO IO3HIIUIO,
MHEHUE;

. MPOBOJIMTH 0 CaAaMOCTOSITEIILHO COCTABJICHHOMY IUTAaHY HECIIOXHBIH IKCIICPUMEHT,
HEOOJIBIIIOE WCCJIEIOBAHUE TIO0 YCTAHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OOBEKTOB MEX Y COOOH;

. CaMOCTOSITENIFHO  (OPMYIMPOBATh OOOOMICHUS W BHIBOABI 1O pe3yJabTaTaM
MIPOBEIEHHOTO HAOJIOACHHUS, HCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTD MOJIYdEHHBIX PE3yIbTaTOB,
BBIBOJIOB U 000OIIICHHIA;

. MPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE Mpolecca, a TakkKe BBIIBUTAThH
MIPEIIOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmeii:

. BBISIBIISIT HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMALIMHU, TaHHBIX, HEOOXOAUMBIX
JUIS pEIlIeHUs 3a/1auH;

. BBIOMpATh, aHAJM3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHbIX BUJIOB U (POPM MpeACTaBICHHUS,

. BbIOMpaTh (opMmy mpencTaBieHUs HHGOPMAMU W WIUIIOCTPUPOBATH pellaeMble
3a/lauM CXeMaMHU, JuarpaMmMaMu, HHOM rpa@uKoil U uX KOMOMHALUSIMY;

. OIICHUBATh HAJEKHOCTH MHPOpPMAIMH 0 KPUTEPUSAM, NPEUIOKEHHBIM YUUTEIEM

Wi cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE yUeOHbIe 1elCTBUS:

. BOCIIPUHUMATh U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUAMU H
LEeISIMU OOIIeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 0 X0y PEIIeHHUs 3a/laui, KOMMEHTHPOBATh MOTY4YEeHHBIN pe3yibTar;

. B XOJle OOCYXJEHHS 3a/aBaTh BOMIPOCHl MO CYIIECTBY OOCYXIaeMOil TeMbl,
poOIeMbl, perraeMoi 3a/1a4uu, BbICKa3bIBATh UJIEH, HALIEICHHBIE HA TIOMCK PEIICHUs, COTIOCTABIISTh
CBOM CYXKJICHUS C CY)KJICHHUSIMU JAPYTUX YYACTHUKOB JUAJIOra, OOHAPYKUBATh PA3IUYHME U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (hOpMyTupOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

. NPEACTABIATh PE3YNbTAThl pEIICHUs 3aJayd, OHKCIEPUMEHTa, HCCIeIOBaHuUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIUICHUS C Y4E€TOM 3ajad Mpe3eHTAlNd U
O0COOCHHOCTEH ayIuTOpUU;

. IIOHUMATb U HUCIOJIB30BATH NMPCUMYIICCTBA KOMaHJIHON U HHHHBHHyaHBHOﬁ pa6OTBI
IIpUu pCIICHUU y‘IC6HBIX MAaTeMaTUYCCKUX 3aaa4,
. NpUHUMAThL  [CJIb COBMECTHOI ACATCIIBHOCTH, IJIAaHUPOBATL  OpPraHU3aAlUIO

COBMECTHOM paloThbl, pachpeneisTb BUABI pPabOT, JOroBapHBATHCS, OOCYXKIaTh MpoIecc U
pe3yabTat paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOCH;



. y4acTBOBaTh B TIPYMMOBBIX (opmax paboTel (0OCykJeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOU JICHCTBUS
C JpPYT'MMH 4YiI€HAaMHM KOMAaH[bl, OLIEHMBATh KAa4eCTBO CBOEro BKJaJa B OOIMMN MPOAYKT II0
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe deiicTBUSA

Camoopranmu3anus:

. CaMOCTOSITEIIBHO COCTAaBJIATH IUIAH, AJTOPUTM pemIeHHs 3aJadd (WIH ero 4acTh),
BBIOMPATh CHOCOO pEIHICHUs C YY4ETOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(pOpMAaIUH.

CaMOKOHTPOJI1b, SMOLMOHAIbHbI HHTE/IEKT:

o BIaJCTh criocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIponecca U pe3yibTara
peICHUA MaTeMaTHYEeCKOI 3aJa4u,
o ONpeABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTE IIPU PCIHICHUUN 3a/la4, BHOCHUTDH

KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAlCHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

. OIICHMBAaTh COOTBETCTBHE pe3yjibTaTa JAEATEIbHOCTH IIOCTABIEHHOW MLENu U
YCIIOBUSAM, OOBACHATH IPUUMHBI JTOCTH)KEHUSI UM HEJOCTHXKEHHUS 11€7TM, HAXOIUTh OIINOKY, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenumss B 7 KJjacce oOydalOImMUACS TMOJYYUT CIEAYIONME TPEIMETHbBIC
pEe3yIbTaThl:

Yucaa ¥ BLIYHCTIEHUS

BrimonHsATh, coueTass YCTHbIE W THChMEHHBIE TPUEMBI, apu(PMETHUYECKHE IEeUCTBUS C
panMoOHATBHBIMH YHCIIAMHU.

HaxonuTh 3HauYeHUs YHMCIOBBIX BBIPAXCHHWH, NPUMEHSAThH pa3HOOOpasHbIe CIOCOOBI U
NpuEMBI  BBIYMCIICHHS 3HAYEHWUW JPOOHBIX BBIPpAXCHUH, COJEp)KAIMX OOBIKHOBEHHBIC H
JECSITUIHBIC IPOOH.

[TepexomuTh OT omHOM (HOPMBI 3amMcH YHCEN K Apyroi (mpeoOpa3oBHIBATH JNECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IpOOB).

CpaBHUBATh U YHOPSAIOUMBATH PAlIUOHAIBHBIE YUCIIA.

OKpyrisTh yucia.

BbINONHATE MPUKUAKY M OIEHKY pe3ysibTaTa BBIYMCICHUH, OLIEHKY 3HAYEHWUH YHCIOBBIX
BBIpaKEHUH. BBINONHATE NEMCTBHS CO CTETIEHSAMHU C HATYPaJIbHBIMU MOKA3aTENsIMU.

[IpuMeHsTh MPU3HAKK JEIMMOCTH, Pa30KeHHEe Ha MHOKUTEIN HaTypallbHbIX YHCET.

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOILIEHHUEM BEJIMYUH,
MPONOPLUUOHATBHOCTBIO BEJTMYMH, MPOLUEHTAMU, UHTEPIPETUPOBATh PE3YJbTATHI PEIICHHS 3a7a4 C
y4€TOM OTpaHUYCHUI, CBSA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbBIX 0OBEKTOB.

AuaredpanyecKkue BbIPaKeHHA

Hcnonb3oBath anrebpanueckyr0 TEPMHHOJIOTHIO U CUMBOJHKY, IPUMEHATH €€ B Mpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BRIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BrImonHATe TpeoOpazoBaHus 1E7I0T0 BBHIPAKEHUS B MHOTOWIEH IMPHUBEACHUEM IOJOOHBIX
ClIaraeéMbIX, PaCKPBITHEM CKOOOK.

BbInonHAT, yMHOKE€HHME OJHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha MHOTOYJIEH,
MPUMEHATH POPMYITBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcymecTBiATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHMS 3a
CKOOKM OOIIEero MHOXKHTENS, TPYNIUPOBKU CJIaraeMbIX, MPUMEHEHHS (HOPMYIT COKPaIEHHOTO
YMHOKEHUS.

[IpumensTe npeoOpa3oBaHUS MHOTOWIECHOB [UIi pEIICHHs pa3IM4yHBIX 33734 M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPaJbHBIMM IMOKa3aTEeJAMM JUIsl IpeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemrare yMHElHBIE ypaBHEHHsI C OJHOM IIEPEMEHHOM, NPHUMEHsSA IIpaBUja IEpexoga OT
HCXOJIHOTO YPAaBHEHMS K PaBHOCUIILHOMY eMy. [IpoBepsTh, ABISIETCS JIM YACIO KOPHEM YPaBHEHUS.

[TpumensTh rpadudeckre METOAbI IPH PEIICHUH JTMHEHHBIX YPABHEHUN U X CHCTEM.

[TopOupath mpuMepsl Map yucen, SBISIOUUXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JABYMS
MIEpEMEHHbBIMHU.

Crpoutrh B KOOPIMHATHOM IUIOCKOCTH TIpaUK JHMHEHHOTO YpaBHEHHMS C JIBYMs
MIEPEMEHHBIMH, NOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPDI PEILICHUS] YPABHEHHUS.

Pemats cucTteMbl JByX JMHEWHBIX YpaBHEHUH C JIByMsl NEpEMEHHBIMHM, B TOM 4YHCIIE
rpaduyecku.

CocraBiATh M pemaTh JUHEHHOE YPaBHEHHE WM CHCTEMY JIMHEHMHBIX YPaBHEHUU I10
YCIOBUIO 3a/1a4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4d IOJY4ECHHBIN
pe3yibTar.

D yHKUNHA

N300paxkaTh Ha  KOOpPAMHATHOW NpPSIMOW  TOYKHU, COOTBETCTBYIOLIME  3aJaHHBIM
KOOpAMHATaM, JIydd, OTpPE3KH, WHTEpPBAJbI, 3alUChIBaTh YHCJIOBBIE IPOMEXYTKH HaA
anreOpanveckoMm s3bIKE.

OtmedaTs B KOOPAMHATHOM IIJIOCKOCTH TOYKM IO 33JaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIHH. CTpouTh rpaduk GYHKINHU y = [X].

OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMH N3BECTHBIE 3aBUCUMOCTH MEX Y BETMUNHAMH: CKOPOCTb,
BpEMsl, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOThI.

HaxonuTh 3HaueHne QpyHKINU MO 3HAYEHUIO €€ apryMeHTa.

ITonumath rpagpuyeckuii cnoco® MpeacTaBiICHHUS M aHaIM3a MHPOPMAaLUM, U3BJIEKaTb U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB peaIbHbIX IPOLECCOB U 3aBUCUMOCTEH.

K koumy oOyuenus B 8 KkJjacce oOydaromuiics TMOJYyYUT CJEAYIOIIME IpeIMEeTHbIC
pE3yNIbTaThI:

Yuciia v BBIYUCTECHUS

Hcnonp30Barh HayalbHbIE MPEACTABICHHS O MHOXECTBE JACHCTBUTEIBHBIX YHUCEN s
CpPaBHEHHMsSI, OKPYIJICHHs] W BBIYHCICHUI, W300pakaTh JCMCTBUTENbHBIC YHCIA TOYKAMHU Ha
KOOPAVMHATHOM MPAMOHA.

[TpuMeHSITh OHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHSI, HAXOAUTh KBaJIpaTHbIE KOPHHU,
UCIIONIB3YSl TMPU HEOOXOAMMOCTH KaNbKYyJISTOp, BBIIOJHATH MPEOOpa3oBaHUsl BBIPAKCHHIA,
CoJIepXalluxX KBaJpaTHbIe KOPHU, UCIOJIb3Ysl CBOIMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX M MaibIX YHCET C TOMOINBIO JECATHYHBIX ApoOeil u
creneHei yucna 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHSITh TOHSATHE CTENEeHM C IIeNbIM TOKa3aTejeM, BBIMOJHATh MPeoOpa3oBaHus
BBIpAXKEHUH, COJIEPKAILMX CTEIEHH C LIeJIbIM NTOKa3aTeeM.

BEBITIONHATE TOXXJIECTBEHHBIE TPe0oOpa30BaHUsl PAlMOHANBHBIX BBIPAKEHHA HAa OCHOBE
MpaBWJI JSHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.



[TpumensTh MpeoOpa30BaHusl BRIPAKEHHA JJISl PEIICHUs pa3IMYHbIX 33734 U3 MAaTEeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEaIbHON IPAKTUKHU.

YpaBHeHusI 1 HEPaBEHCTBA

Pemarp sMHEliHbIE, KBaJpaTHbIE YPABHEHUS U PALMOHAIbHBIE YPABHEHHMs, CBOJSIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOoAUTH MpOCTEUIINE UCCIEIOBAHNS YPABHEHUN M CUCTEM YpPaBHEHHM, B TOM YHCIIE C
IIPUMEHEHUEM TpapUuecKUX NpPeACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WJIM CHCTEMA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauts OT cioBecHON (OpMYyIHPOBKM 3amauu K e€ anreOpandeckod MOJIETH C
IIOMOIIBIO COCTABJICHUS] YPAaBHEHUSI WM CUCTEMbl ypaBHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a]1aui MOJIy4YE€HHBIH PE3yJIbTarT.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISl CPAaBHEHHUS, OLEHKHU, pellaTh JMHEWHbIE
HEpaBEHCTBAa C OJIHOM MepeMeHHOW U MX CHCTEMbI, JaBaTh TI'paUUEecKyl0 HILIIOCTPAINIO
MHO>KECTBA PEIlIEHN! HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHumarh 1 UCHOIB30BaTh (PYHKIMOHAIBHBIE MOHITHUS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003Ha4YeHUsI), ONpeAEATh 3HaUeHHE (PYHKIMU MO 3HAUYEHUIO apryMEHTa, ONPEIeNATh CBOMCTBA
byakmn mo e€ rpaduxy.

Crpouts rpaduku 31eMEeHTapHbIX QYHKINUN B!

y=k/x, y=x2, y=x3,y = |x|, y = VX, OINCHIBATb CBOMCTBA UNCIOBOH (DYHKIHH 1O &

rpaduky.

K xoniy oOydeHus B 9 kJjacce oOydalImMACsS TMOJYYUT CIEAYIONME TPEIMETHBIC
pe3ynbTaThl:

Yucsa v BIYUCTIEHUS

CpaBHMBATh U YIOPSAAOYNBATh PAIMOHAIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BoinmonuaTe apudmeTnueckue NEHCTBUS C pallMOHAIBHBIMU YHCIIAMU, COYeTas YCTHBIE U
MMACbMEHHBIE NPUEMBI, BBITIOJIHATH BBIYUCICHUS C UPPAMOHAIBHBIMY YU CIIaAMHU.

Haxonuth 3HaueHUs CTENEHEH C LeJbIMHU MOKAa3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrasiTe JEHUCTBUTEIBHBIE YHWCJA, BBIIOJHATh NPUKUAKY PE3YJIbTaTa BBIYMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pewrare ivHElHbIE U KBaPATHBIC YPABHEHUS, YPABHEHUS, CBOJAIIMECS K HUM, IPOCTENIINE
IpOOHO-PallMOHAIBHBIE YPAaBHEHHUS.

Pemate cucteMbl JBYX JIMHEWHBIX YpPaBHEHUH C JBYMsI NEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIAETCS JTUHEHUHBIM.

Pemarp TekcTOBBIE 3ajaud anreOpandeckuM CHocoO0M C TIOMOIIBIO COCTaBJICHUS
YPaBHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMHU.

[IpoBoaUTH MpoOCTEIINE UCCIENOBAHNUS YPABHEHUN M CUCTEM YpPAaBHEHMil, B TOM YHUCIE C
MpUMEHEHHEeM TpauuecKux MpeaCcTaBlIeHUu (yCTaHaBIMBATh, UMEET JIU ypaBHEHUE WM CHCTEMa
ypaBHEHUH pEelIeHUs], €CITU UMEET, TO CKOJIBKO, U IpoUee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peEIICHUE
HEPABEHCTB Ha YMCIOBOM MPSIMOM, 3aMUCHIBATh PEHIEHUE C TIOMOUIBI0 CHMBOJIOB.

Pemrate cucteMbl IMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAOIINE KBAJPATHOE
HEPaBEHCTBO, M300pa)KaTh pEIIeHHWE CHUCTEMBbl HEPABEHCTB Ha YHWCIOBOM MPSAMOM, 3alHCHIBATH
pelieHue ¢ TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUU PA3TMYHBIX 3a4a4.

DyHKUUH

PacnioznaBate (hyHKIMH H3ydeHHBIX BUAOB. [l0Ka3piBaTh CXeMaTHUECKU PACIIOJIOKEHUE Ha
KOOPJAMHATHOU MJIOCKOCTH rpaduxoB byHKIHiA



Buma:y =kx,y=kx+b,y=kix, y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBucumoct: OT
3Ha4eHUH K03()(UIIMEHTOB, OTIUCHIBATH CBOWCTBA (DYHKIIUH.

Crtpouth M H300pa)xaTh CXeMaTW4YeCKH TpaduKu KBaApaTHYHBIX (DYHKUIUN, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIHN N0 UX TpapHrKaMm.

Pacrnio3naBate kBapaTH4Hyr0 (QYHKLIHIO 1O (GOpMyIie, IPUBOJUTH MPUMEPHI KBaIPATUYHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

YucjioBbIe NOCJIE10BATEIbHOCTH U IPOTPecCHH

Pacnio3naBate apuMeTHUECKyI0 M T€OMETPHUYECKYIO MPOTPECCHH TPH Pa3HBIX CIOCO0ax
3a7aHusl.

BBIMONHATE BBIYUCICHHSI C HCIOJIB30BAaHHEM (OPMYIT N-TO WieHa apu(pMEeTHUYeCKOr u
r€OMETPUUYECKON NPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHHI MOCIET0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOH MJIOCKOCTH.

Pemrate 3amaun, cBsI3aHHBIE C YMCIOBBIMH TIOCIIEOBATEIBHOCTSMH, B TOM YHCIIE 3a/1a4d W3
peasibHOM JKHU3HM (C UCTOJIB30BaHUEM KAJIBKYJISATOPA, HUPPOBBIX TEXHOJOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne  HaumenoBaHMe pa3zienoB KonuuectBo vacos OnexkTpoHHbIE (TH(PPOBEIE)
/1 U TE€M IIPOrpaMMbl Beero Kontpombhble  IIpakTuueckue 00pa3oBaTeNnbHbBIE PECYPCHI
paboThI paboThI
1  Ywucna v BEIYUCIIEHUS. 25 1 BBEIUTE https://m.eds00.ru/3T9611VNP
PanmonanbHbie ynciaa 3Ha4YCHUEC
2  Anrebpanueckue 27 1 BBE/INTE https://m.eds00.ru/XKZQS616W
BBIpAYKEHHSI 3HAYEHUE
3 VYpaBHeHus 20 1 BBEIUTE https://m.eds00.ru/6M3BVY10F
HEPaBEHCTBA 3HAYEHUE
4 KoopauHaTel U rpaduku. 24 1 BBEIUTE https://m.eds00.ru/HIOIBN9VV
DyHKIIUU 3HAYEHUE
5 Tlorropenue u 6 1 BBEIUTE https://m.edsoo.ru/XBWB68AXB
00001IEeHE 3Ha4YEeHHUE
J100aBUTH CTPOKY
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 I[TIPOTPAMME
8 KJIACC
Ne  HaummeHoBaHMeE pa3aenoB Konunyectso yacos OnexkrpoHHble (T POBEIC)
/1 U TE€M TIPOrpaMMBbl Beero Koutponshsie  Ipaxrmaeckue o0pa3oBaTeIbHBIE PECYPCHI
paboTHI paboTHI
1 Ywcna v BBIUKCIICHUS. 15 BBEIUTE BBEIIUTE https://m.edsoo.ru/ORMAGNHCK
KBampaTHbie KOpHH 3HAYEHNE 3HAYEHNE
2  Ywucna v BEIYKUCIICHUS. 7 BBEIUTE BBEIIUTE https://m.edso00.ru/Q7A3CXO0OIL
Crenens ¢ LenbM 3HAYEHNE 3HAYEHNE
[OKa3aTesieM
3 Aurebpamueckue 5 1 BBE/INTE https://m.eds00.ru/GB7K30KCG
BhIpakeHus. KBaapaTHblii 3HAuYEHUE
TPEXUIICH
4 Anrebpamueckue 15 1 BBE/INTE https://m.edsoo.ru/Y683RP1V9
BBIPAKEHMSL. 3HAYEHNE
Anrebpandeckas 1poob
5  VpaBuenus u 15 1 BBEIIUTE https://m.edsoo.ru/UDKT3SX0P
HepaBeHcTBa. KBajpaTHbie 3HAaYEHNE
ypaBHEHHUS
6  VYpaBHeHus u 13 BBEIIUTE BBEIIMTE https://m.eds00.ru/ICOHS5LYTW
HepaBeHcTBa. CHCTEMBI 3Ha4YEHNE 3HAaYEHNE
YpaBHEHUI
7  YpaBHeHus u 12 1 BBEIIUTE https://m.edso00.ru/5DGS10004
HEPaBEHCTRA. 3HAaYEHUE
Hepasencrna
8  ®ynkuuu. OCHOBHBIC 5 BBEIUTE BBEIUTE https://m.eds00.ru/30QTSJORU
ITOHATUS 3HaYEHUE 3HAaYEHUE
9  ®yuakuuu. Yucnossie 9 BBEIIUTE BBEIIUTE https://m.edsoo.ru/B2NFZC7XH
byHKIMH 3HaYEHUE 3HAaYEHUE
10 TloBropenue u 0600mEeHNEe 6 2 BBEJIUTE https://m.edso00.ru/SQCV6UFOT
3HaYEHUE

Jo06aBUTE CTPOKY
OBLIEE KOJIMYECTBO 102 6 0


https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB
https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

Ne  HammeHoBaHme pa3fieioB KonuuectBo vacos
n/n 1 TCM MpOrpaMMBbI Bcero Kontponeabie IlpakTudeckue
paboThl paboThl

YACOB I1O ITPOTTPAMME

9 KJIACC

No  HaummeHoBaHUe pa3/ienoB U KomnuuectBo 4acos

i/ TEM HIPOrpaAMMBI Bcero Koutponbubie IlpakTudeckue

paboThl paboThl

1 Ywucna v BEIUACICHUA. 9 BBEIUTE BBEINUTE
HelicTBuTeNnbHbIE Unca 3HAa4YECHUE 3HauYCHUE

2  YpaBHEHHS M HEPaBEHCTBA. 14 1 BBEJIUTE
YpaBHEHUSA € OAHOU 3HaUYEHUE
HIEpEMEHHON

3  VYpaBHeHHS U HEpABEHCTBA. 14 1 BBEAUTE
Cucrembl ypaBHEHHI 3HAYCHHE

4  YpaBHEHUS U HEPABEHCTBA. 16 1 BBEAUTE
Hepasencraa 3HAYEHHE

5 OyHKINN 16 1 BBEINUTE

3HAYCHHE

6  Ywuciossle 15 1 BBEIUTE
MOCTIEIOBATENFHOCTH 3HAYCHHE

7 IloBTopenue, 06o0mIEeHNE, 18 1 BBEAUTE
CHCTeMaTH3aIns 3HAHHH 3HaYCHHE

Jlo6aBHUTH CTPOKY

OBHIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOI'PAMME

OnexkTpoHHbIE (THPPOBEIC)
00pa30BaTeNbHbIE PECYPCHI

OnexkTpoHHbIE (ITUPPOBEIC)
00pazoBaTenbHbIE PECYPCHI

https://m.edso0.ru/E9QQJ7ONTB

https://m.edsoo.ru/LLGLOKIU2

https://m.edsoo.ru/UTNAJAKLP

https://m.edsoo.ru/ZFUMLNDJK

https://m.edsoo.ru/SYHPVCOAU

https://m.edso0.ru/LT2RT120J

https://m.edsoo.ru/YMZ3IOUNQ



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

Haumenosn
aHue
pasznena
(Temsr)
Kypca
Yucaa wu
BBIUMCIIEH
Hsl.
Panmonans
HBIC YHCIIa

nredpande
CKHe
BBIPaKECHH
s

Komuuec
TBO
JacoB

25

27

OcHOBHOE
CoJIepyKaHUE

ITonsTue
palroHaTBHOTO
YHpcIa.
Apudmernyeckue
JIEeHCTBUS C
panvoHaTbHBIMU
YHCJIAMH.
CpaBHeHue,
YIOPSITOUMBaHIE
panroHaTBHBIX
YHCEIl.

CrerneHn C
HaTypalbHBIM
MOKa3aTeIeM.
Pemenne OCHOBHBIX
3amad Ha  JpoOw,

MIPOLCHTHI u3
peanbHON IPAKTUKH.
IIpusnaku
JETUMOCTH,
pasIoXKeHUs Ha
MHOMKUTEIN

HaTypaNbHbIX YHCEN.
PeanbHble
3aBUCHMOCTH.
IIpssmass m oOpaTHas
MIPOMTOPITNOHATBHOCT
u

bykBennbie
BBIPKEHHSL.
IIepemennsie.
Homyctumeie
3HAaYCHUS
IIEPEMEHHBIX.
DopMysl.
[IpeoGpazoBanue
OYKBEHHBIX
BBIPAXKECHHH,
packpeiTue CKOOOK U

7 KJIACC

OCHOBHEBIE BUJBI ACATCIBHOCTH o6yqaloumxca

CucreMaTH3UpoBaTh U 00OraIaTh 3HaHUS 00 OOBIKHOBEHHBIX
U JCCATUYHBIX APOOSX.

CpaBHUBaTh M YIOPSIOYUBATH IAPOOH, peoOpa3oBbIBas IpU
HEOOXOMMMOCTU JICCATHYHBIC JPOOM B OOBIKHOBCHHEIE,
OOBIKHOBEHHBIC B JIECATUYHBIC, B YACTHOCTH B OCCKOHEUHYIO
JECATUYHYIO IPOOB.

[IpuMeHsATh pa3HOOOpa3HbIE CIIOCOOBI M MPUEMbI BHIYUCIICHUS
3HA4YECHUH JPOOHBIX BBIPAKEHUH, cozepKalux
OOBIKHOBEHHBIC M  JIECATUYHBIC JPOOM: 3aMEHATh IIpU
HEOOXOIMMOCTU  JECSATHYHYIO JpOOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO  JICCATHYHOM, TPHUBOJIUTH BBIPAKEHHE K
dhopme, HauOosee y100H O JUISE BBIYHCIICHUH,
peo0pa3oBbIBaTh JIPOOHBIC BBHIPAKECHUS HAa YMHOXKEHHE W
JICICHUE JICCATUYHBIX JApoOell K JEHCTBUAM C  IICIBIMU
YHUCIIAMHU.

[IpuBOIUTH YKCIIOBBIE M OYKBEHHBIC IMPHMEPHI CTEICHH C
HATypaJIbHBIM TI0KA3aTeleM, OOBSCHSAS 3HAYCHHS OCHOBaHUS
CTEIEHHU W TI0Ka3aTessl CTEeNIeHH, HAaXOAUTh 3HAYCHHUS CTEIeH el
Buja an (a — moboe parroHaIbHOE YHCIO0, N — HATYpaIbHOE
gucno). IloHMMaTh CMBICT 3amuMCH  OONBIIMX YHCET C
MTOMOIIIBIO

JMECATUIHBIX NpoOeit m cremenei uucma 10, mpuMEHATh WX B
pEaTbHBIX CHUTYaIHsX.

[IpumeHATs  NpU3HAKKW  JETUMOCTH,  pa3lIOKEHHS  Ha
MHOYUTENN HATYPaJIbHBIX YHCEN.

Pemarp 3amaum Ha dacTH, TIPOIEHTHI, TPOMOPIMH, Ha
HaXOXJIeHUE ApoOH (TIPOIleHTa) OT BETMYUHBI U BETMYHUHBI 110
ee npobm (mpoueHTy), nApodm (IPOIEHTa), KOTOPBIH
COCTaBJISIET OJHAa BeIWYMHa OT JApyro. IIpuBoguTs,
pa3bupaTh, OIIEHUBATH Pa3IMYHBIC PEIISHNUS, 3alHCH PEIIeHUN
TEKCTOBBIX 33/1a4.

PacrioznaBath W OOBSCHATH, OMHPAsCh HAa OMPENEICHHUS,
MIPSIMO  TIPOTIOPITUOHATBHBIE M O0PAaTHO MPOMOPIHOHAIBHBIC
3aBUCHMOCTH MEXIY BETMYNHAMU; TPUBOIUTH MIPAUMEPHI ITUX
3aBUCHMOCTEH W3 peallbHOTO MHpa, W3 JPYIHX Y4eOHBIX
MIPEIMETOB.

Pemate mnpakTHKO-OpHEHTHUPOBAaHHBIE 3aJa4d HA JAPOOH,
MPOIEHTHI, MPSAMYID W OOpaTHYIO MPOIOPIUOHATHHOCTH,
MIPOTIOPIIHH

OBnagers anreOpanyeckod TEPMUHOIOIMEH M CHMBOJIMKOM,
MIPUMEHSTH €€ B MPOIEcCe OCBOSHMs Y4eOHOro MaTepuaa.
Haxonuth 3HadeHUs OYKBEHHBIX BBIPAKEHUH TpPU 33JaHHBIX
3HAYEHUSAX OYKB; BHIIIOTHATH BRIYHCICHUS IO (popMyIiaM.
BemonHsaTe  mpeoOpa3zoBaHUS — IENOTO  BBEIPXKEHHWS B
MHOT'OYJIEH IPUBEJCHHEM MOIOOHBIX ClIaraeMbIX, PACKPHITHEM
CKOOOK. BBITTONHATE YMHOKEHUE OTHOYWICHA HA MHOTOUWICH

Y MHOTOWIEHA Ha MHOTOWICH, IPUMEHSTH ()OPMYIIBI KBaJpaTa
CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh PA3NOKEHUE MHOTOWICHOB HAa MHOXHUTEIN
IyTeM BBIHECEHUS 3a CKOOKM  OOIIero  MHOXHUTEIS,



YpaBHEHU

b

u

HEpaBeHCT

Ba

Koopauna

TBI
rpadukm.
OyHKIUU

u

20

24

MIpUBEIEHUE
MOJ00HBIX
CJIaraeMpIX.
CBoiicTBa CTENEHU C
HaTypalbHbIM
MOKa3aTeeM.
MHOro4sIeHsI.
Crnoxenue,
BbIUHTaHHUE,
YMHOXKEHUE
MHOT'OYJIEHOB.
DopMyJIbL
COKpAIIeHHOT O
YMHO)KEHHUS.
Paznoxenue
MHOT'OWJIEHOB Ha
MHOXHUTEIH
YpaBHeHuUE, INpaBuia
npeodpa3zoBaHUs
ypaBHEHUS,
PaBHOCHUIIBHOCTh
ypaBHEHUH.
JIuneiinoe ypaBHEHNE
c OJTHOH
TepEMEHHOM,
pelieHrne JUHEeWHBIX
ypaBHeHU#. Pelienue
3aJad C IIOMOUIBIO
ypaBHEHUH.
JIuneliHoe ypaBHEHUE
c JOBYMS
[IEPEMEHHBIMU M €r0
rpaduk. Cucrema
JIBYX JIMHENHBIX
YpaBHEHUN C OBYMs
IIepEMEHHBIMU
Koopaunara  Touku
Ha MPSMOM.
Uucnossle
MIPOMEXYTKH.
Paccrosnue mexnay
OBYMS TOYKaMH
KOOpPJIMHATHOU
NpSMOI.
IIpssMoyronbHas
cucTeMa KOOpAMHAT
HAa IJIOCKOCTH.
peabHbBIX
3aBUCUMOCTEH.
[lonsitne  QyHKIUU.
I'padbuk  pyHkumm.
CpoiictBa (QyHKIMH.
Jluneitnas ¢QyHKUMS.
[octpoenue rpaduka
JUHEHHON (QyHKIMU.
I'papux pyr-uy = | x|
Yrenue rpadukos

npuMeHeHust  (OpPMYIIBI
COKpALIEHHOT0 YMHOXEHHUS.
[IpumensTe npeoOpa3zoBaHUE MHOTOWICHOB ISl PELICHUS
Pa3IUYHBIX 3ajad U3 MaTeMaTUKH, CMEXHBIX MPEAMETOB, W3
peasbHON MPaKTHKU.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI MaTEMaTUKU

pasHoCTH

KBaJpaToB, (GopMyI

Pemate nuHEliHOE ypaBHEHHWE C OJHOM IIEPEMEHHOM,
IIPUMEHSST IpaBWIA IIEPEX0Ja OT HCXOLHOIO YpPaBHEHUS K
paBHOCHUIIBHOMY eMy 0oJiee TPOCTOro BHUA.
IIpoBepsATh, sBIsSETCS JIM  KOHKPETHOE
YpaBHEHMUS.

[lonGupate mpuMepsl TMap 4YHCEN, SABISIOUIMXCS PEUICHHEM
JIMHEHHOr0 YpaBHEHUS C ABYMs I1I€PEMEHHBIMU.

CtpouTh B KOODJHMHATHOM IUIOCKOCTH TpadUK JHMHEHHOrO
YPaBHEHHS C IBYMsS IEPEMEHHBIMH; IIOJB3YSICh TpadUKOM,
MIPUBOIWTH ITPUMEPBI PELICHUS yPaBHECHUS.

HaxonuTh pelieHne CUCTEMBI JBYX JIMHEWHBIX YpaBHEHUM C
JIBYMs IEPEMEHHBIMH.

CocraBiaTh U pelaTh ypaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBHIO 3a/la4d, HHTEPIPETHPOBATE B COOTBETCTBHH C
KOHTEKCTOM 3aJa4U MOITY4CHHBIN pe3yIbTaT

YUCIIO KOpPHEM

M3obpaxath Ha KOOPIUHATHOMN NPAMOH TOYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOpAWHATAM, JIY4d, OTPE3KH,
WHTEPBAITBI; 3aIIMCHIBATh WX HA aJTeOpandecKoM SI3bIKE.

OtmeuaTs B KOOPAWHATHOW TUIOCKOCTH TOYKH MO 33JlaHHBIM
KOOpAMHATaM; CTPOHUTH I'padUKHd HECIOXKHBIX 3aBUCHUMOCTEH,
3alaHHBIX (hOpMyJamMH, B TOM YHCIE C ITOMOIIBIO ITU(POBBIX

nabopaTopuii.
[MpumensTh, wW3y4aTh NPEUMYIIECTBA, HWHTEPIPETUPOBATDH
rpaduuecknii  cmoco®d — TPEACTaBIEHUS W aHaIHM3a

pa3Ho00pa3HON KU3HEHHOH HH(POPMAIIUH.

OcBauBath NOHATHE (YHKIMH, OBJIaEBaTh (PYHKIMOHAILHOM
TepMuHoONorueil. Pacmoznasats muHeiHy0 QyHKIMIO ¥y = kx +
b, onuceIBaThH €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAYEHHUH
koddpunmento k u b. Crpouth rpaduku JTHHEHHOM
byukimn, QyHKIHA Y = | X |.

Hcnonp3oBaTh HUGPOBBIE peCypehl AJIsl IOCTPOCHUS TPapUKOB
(yHKUMH B U3ydEHUS UX CBOMCTB.

[IpuBonuTH MpHUMEpPHl JTUHEHHBIX 3aBUCHMOCTEH B PEabHBIX
mporeccax u sIBICHUSAX



[loBropen 6 IToBTOpEHME

ne u OCHOBHBIX TIOHATHH U

00001eHH METOOB  Kypca 7

e Kj1acca, 0000IIeHne
3HaHUHI

OBULIEE 102

KOJIMYE

CTBO

YACOB

no

ITPOT'PA

MME

Hamme Komm  OcHoBHOE comep:kaHUe
HOBaH  YecTB

ne o
pasmen  4acoB

a

(Temsl)

Kypca

Uucma 15 Ksampatuerit  kopeHb U3
u qHUCIa. [TonsTHe 00
BBIIHC HppaloHaTLHOM  YHCIIE.
JICHUSL. JlecaTuanble TPHOTMKCHIS
Ksamp HppaOHATLHBIX YHCE.
aTHBIC JlelicTBUTENbHEIC YHCIIa.
KOpPHH CpaBHeHHE

JEHCTBUTEIBHBIX YHCEL.
YpaBHeHuUE BUja X2 = a.
CaoiicTBa apudmMeTnaeckux
KBaJpaTHBIX KOpHEH.
[IpeoOpa3oBaHue 4KCIOBBIX
BBIPQKEHHUH, COAEpKaIIuX
KBaJIpaTHbIE KOPHH

Br16upaTh, IPUMEHSATH OLIEHUBATH CIIOCOOBI CPABHEHUS YHCEIL,
BBIYMCJICHUN, TpeoOpa30BaHU  BBIPAXCHUN,  pCIICHUS
YpaBHEHUH.

OcCyIiecTBISATh CaMOKOHTPOJIb BBITIONHSIEMBIX JACUCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BBIYMCICHUH, NPeoOpa3oBaHM,
IIOCTPOEHU.

Pewats 3agaud W3 peanNpbHOM  KWU3HU, NPUMEHSATH
MaTeMaTUYECKUE 3HAHMS JUIS PELIEHUs 3ajad U3 JPYyrux
IIPEIMETOB.

Pemath TekcTOBBIE 3aj1aYM, CPaBHHUBATh, BBIOUPATH CIIOCOOBI
peuieHus 3anauu

8 KJIACC

OCHOBHBIC BH/IbI JCITEIBHOCTH 00YYarOIINXCS

DopMynMpoBaTh ONpeAeIeHnEe KBaAPaTHOTO KOPHS U3 YHMCIa,
apu(pMETHIECKOro KBaIpaTHOIO KOPHSI.

[IpuMeHATH oOmepaLui0 W3BIEYCHUS KBAaIPAaTHOTO KOPHS M3
Yycia, UCTIONb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISITOP.
OneHuBaTh KBaJpaTHbIE KOPHH LENBIMH YUCIAMH |
JOECATUYHBIMU IPOOSMHU.

CpaBHMBaTH W YyNOPSAOYMBATH  PALUMOHAIBHBIE U
HppalMOHAJbHbIE  YHCJIA, 3alNMCAaHHBIE C  [OMOLIBIO
KBaJPAaTHBIX KOPHEN.

UccnenoBate ypaBHeHHE X2 = @, HaxXxOOUTb TOYHBIE U
pUOIIKEeHHBIe KopHU 1pu a > 0.

UccnenoBath CBOHCTBa KBAApaTHBIX KOPHEH, NPOBOIsS
YHCJIOBBIE SKCIEPUMEHTBI C HCIOJIB30BAHMEM KaJbKYJISATOpa
(xoMITBIOTEPA).

Jloka3piBaTh cBOWCTBA apu(METHUECKUX KBAaJPATHBIX KOPHEH;
OPUMEHATH UX U1 IpeoOpa30BaHus BBIPAKEHUH.

BoimonuaTe nmpeoOpa3oBaHUS  BBIPAKEHUH, COIEpKalluX
KBaJpaTHbIC KOPHH.

Bripakate mepeMeHHBbIE W3 TEOMETPHYECKHX MU (PU3MUECKUX
¢opmyn. BeluMcnaTe 3HaueHHsT BBIPAKEHUH, COAEpIKAIMX
KBaJpaTHbIE KOPHH, UCIOJIB3YsI TPH HEOOXOAUMOCTH
KaJnbKyIsaTop. Mcnonp3oBaTh B XOle pelleHHs — 3ajad
3JIeMEHTapHbIe MpeacTaBIeHUs, CBSI3aHHBIE c
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Cremnenn C LENBIM
nokazateneM. CTaHmapTHas
3aIiCh YHCIIa.

Pazmepsnl 00BEKTOB
OKpyXaromero wmwupa (oT
AJIEMEHTAPHBIX YaCTHI[ JIO
KOCMHYECKHX  OOBEKTOB),
JUTUTEIBHOCTh IPOIIECCOB B
OKpYXKaroIeM MUpE.
CBolicTBa CTEIIEHU C IETBIM
[IOKa3aTeleM

KBaapatubiii
Paznoxenue
KBa/IpaTHOTO TPEXWIeHa Ha
MHOXUTEIH

TpexXIeH.

HpI/I6J'II/DKeHHI)IMI/I 3HAa4YCHUAMMU BCIMYHH.
3HAaKOMHTLCS C I/ICTOpHefI Pa3BUTHUA MAaTEMATUKNU

®opMynmUpoBaThL  ONpPENCICHHE  CTENEHH € IEJIbIM
MOKA3aTeJIeM.

[IpencraBnsaTh 3amuch OOJNBIIMX M MaJlbIX YHCET B
CTaHJAPTHOM BHJIC.

CpaBHMBaTH, 4YHCIIa W  BEIWYWHBI,  3alFCAHHBIE  C

MCTOJh30BaHMeM cTerneHu 10.

Hcnonb3oBaTh 3amuch YMCEd B CTAHJAPTHOM BHUJAE JUIS
BBIPOKEHHS pa3MepoB OOBEKTOB, JUTUTENLHOCTH IIPOIECCOB B
OKPY’KafOIEM MHpE.

®dopMynrpoBaTh, 3alKCHIBATE B CHMBOJIHYECKOH QopMme u
WJUIFOCTPUPOBAaTh IPUMEpPAMU CBOMCTBAa CTEINEHU C LIEIbIM
MIOKa3aTeseM.

IIpuMeHAT,  CBOWCTBAa  CTENEHW I IPeoOpa3OBaHUS
BBIPKEHUN, COEPKALLNX CTEIIEHH C LIETIbIM IT0Ka3aTENEM.
BeimonHATE  AelCTBHS € 4YMCIAaMM, 3allUCaHHbIMU B
CTaHAapTHOM BHUAE (YMHOXKEHHE, [eJIeHHE, BO3BEIEHHE B
CTCIICHB)

PacriozHaBaTh  KBaJpaTHBIM  TpeXusieH,
BO3MOHOCTb €0 Pa3j0KEHUs HA MHOKUTENIH.
PacknagpiBaTh Ha MHOXUTEINM KBAAPATHBIA TpEXWwIeH C
HEOTPULIATEIBbHBIM JUCKPUMHHAHTOM

YCTaHaBJIMBATh
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AnreOpandeckas IpoOb.
JomycTumMbie 3HAYCHHUS
MEPEMEHHBIX, BXOJSIINX B
anreOpanyecKue
BBIPAYKEHMUS. OcHoBHOE
CBOMCTBO aJre0panveckon
po0wu. Cokpaiienue
Jpo0ei.
Crnoxenue,
YMHOXEHUE U
anredpanvecKux
[IpeoOpazoranue
BBIPQXKEHUN, COJEpHKAILIUX
anredpanvecKue apooH

BbIYUTAHHUC,
JieTIeHHe
TIpOOeH.

KsagpatHoe YpaBHEHHUE.
Henonxoe KBaJIpaTHOE
ypaBHEHHUE. ®opmyna
KOpHeH KBaJPaTHOIO
YpaBHEHUSI. Teopema
Buera.

Pemenue YpaBHEHUH,
CBOJALIMXCS K KBAJIpATHBIM.
[IpocTeiimme IpobHO-

paIII/IOHaJIBHBIC ypaBHeHI/ISI.
Pemmenne TEKCTOBBIX 3agad
C TIOMOIIBIO KBaIPaTHBIX
ypaBHEHUI

JluneilHoe ypaBHEHHE C
IBYyMs TI€pEMEHHBIMH, €r0
rpaduK, IPUMEPHI PEIICHUS

YpaBHEHUI B LENBIX
qHCcax.

Pemenne cucrem  aByX
JIMHEUHBIX  YpaBHEHUH ¢
IBYMS

nepeMeHHbIMU.  [Ipumepsr
peleHus cucTeM

HEIUHEUHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMH.
I'padmueckas
WHTEpIpeTanusl ypaBHEHUS
C IBYMS IIE€PEMEHHBIMH H
CHCTEM JUHEHHBIX
ypaBHEHUI c JByMSI
MepEeMEHHBIMHU.

Pemennie TekCTOBBIX 3amay
c MTOMOIIBIO CHCTEM
ypaBHEHUI

3anuceIBaTh aNreOpanvdecKie BEIPaKEHUSI.

Haxomuts o0nacTs onpeneneHus paudoHaIbHOTO BBIPAXKEHUSI.
BEIMONHATE YUCTIOBBIE MOACTAHOBKM M BBIYMCIIATH 3HAYCHHE
JIpoOH, B TOM YHKCIIE C IOMOIIBIO KaJbKYJIATOpA.
®opMynMpoBaTH OCHOBHOE CBOWCTBO anredpamyecKod apodu
Y TIPUMEHSTH €ro JJisi Ipeodpa3oBaHust Apooeii.

BhINOIHATH IEHCTBHS ¢ anreOpandecKuMH APOOsIMH.
[IpumensTh TpeoOpa3zoBaHus BHIPAKECHUH IS pEIICHHS 3a1a4.
Beipaxkate  mepemenHble  u3  popmyn  (pu3HUECKUX,
reOMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYAI[H

PacniozHaBaTh KBaJpaTHBIC ypaBHEHMSI.

3amuceiBaTh (opMyiy KOpHEH KBaJpaTHOrO YpaBHEHMUS,
peuaTh KBaJIpaTHbIC ypaBHEHUS — ITOJHBIE U HETIOJTHBIE.
IlpoBoauTh  mpocTeilme  UCCIeNOBaHMSl  KBaJpaTHBIX
ypaBHEHUH.

Pemath ypaBHeHUs1, cBOISIINECS K KBaJPATHBIM, C TIOMOIIIBIO
peoOpa3oBaHUi U 3aMEHOM ITepEMEHHOMN.

Habnronate W aHanmM3upoBaTh CBSI3b MEKAY KOPHSAMH U
k03(hUIMEeHTaMH KBaJPATHOTO YPaBHEHMSL.

®opmynupoBaTh TeopeMy Buera, a Takke o0paTHy -
TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JUTA PELICHHS 3a/1a4.
Pemate TekCTOBBIC 3amaun anTreOpanuECKUM  CIIOCOOOM:
MEPEXOANTh OT CIOBECHOW (HOPMYTHUPOBKH YCIOBHUS 3aJa4d K
anreOpamvecKkoil MOJENN ITyTeM COCTaBIIEHUS YpaBHEHUS;
pemaTs  COCTaBJIEHHOE YpaBHEHHE; HHTEPIIPETHPOBATH
pe3ymbTar.

3HAKOMUTECS C UICTOPHEH Pa3BUTHS aJreOphI

PacrioznaBaTh MHEWHbIE ypaBHEHUS C IBYMS [TepEMEHHBIMU.
Crpouts TpaduKy IHHEWHBIX YpaBHEHWH, B TOM dHCIIE
HCTIONB3YsI H(PPOBBIE PECYPCHI.

Paznmnyate mapasuienbHbIe U TIepeceKarouecs MpsIMbIe 10 UX
YpaBHEHUSIM.

Pemate cuctempl [ByX JIMHEHHBIX YPAaBHEHUH C ABYMS

MIEPEMEHHBIMHA  TIOACTAaHOBKOM M  CIIOKEHWEM. PermmaTs
MIPOCTEHIINE CUCTEMBI, B KOTOPBIX OJJHO
W3 ypaBHEHHM He sBIsercs JuHEHHbIM. [IpuBOIUTH

rpau9YecKyl0 MHTEPIPETAIMIO PEIICHNUST YPABHEHUS C IBYMS
MIEPEMEHHBIMH U CHCTEM YPaBHEHHUH C IBYMS IEPEMEHHBIMH.
Pemate TekcTOBBIE 33129 aNTeOpanyecKuM CIIOcOO0M
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YucnoBele HEpaBEHCTBA W
HUX CBOMCTBA.

HepaBenctBo ¢ omgHoOH
TIEPEMEHHOM. JIuneiinbie
HEpPaBEeHCTBA C  OJHOM

IIEPEMEHHON U UX PEILICHHUE.
Cucremsl

JINHEUHBIX HEPAaBEHCTB C
OIHOW TEPEMEHHOW U HUX
peleHue. Nzobpaxenue
pelenus JINHENHOTO
HEPABEHCTBA M HUX CHUCTEM
Ha YUCJIOBOU NpSAMOH

[Tonsitue (yHKITUH.
OOnacTh ompenesicHus U
MHOXKECTBO 3HA4YCHUM
(hyHKITHH. CriocoObI
3a1aHus QyHKINH.

I'paduk (hyHKIIN.
CaoiicTBa  (QyHKUIWH, UX

oToOpaxkeHue Ha rpaduke

YreHue W TIOCTPOEHHUE
rpa¢puKoB (hYHKITHH.
[Ipumepst rpadpuKoB
(hyHKIHH, OTpaKaIOITUX
peasbHbIE TTPOIIECCHI.

OYHKIUY, ONKCHIBAIOIINE
mpsMytro  u  0oOpaTHyrO
MIPOTIOPIOHATHHBIE

3aBUCHMOCTH, UX TpaduKH.
I'paduk byakmmm y = x2.
OyHKIIMU y = X2,y = X3,y
=11,y = | x |; rpaduueckoe

peuieHrue  ypaBHEHUH U
CUCTEM YpaBHEHUU
IToBTOpEHUE OCHOBHBIX

MIOHSITUHA U METOJIOB KypCOB
7 u 8 KimaccoB, 0000IIEHNE
3HAHUH

DopMmyIupoBaTh CBOICTBA YHCJIOBBIX HEPABEHCTB,
WJUIFOCTPUPOBATh UX HAa KOOPAMHATHOW IPSMOM, JOKa3bIBATh
anreOpanyvecKu.

IIpuMeHATH CBOICTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.
Pewlats uHElHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
M300paXkaTh PEIICHNE HEPAaBEHCTBA HA YMCIIOBOM IPSIMOMA.
Pemate cucTteMbl JHUHEHHBIX HEPAaBEHCTB, HW300paxkaTh
peluIeHre CUCTEMBI HEPABEHCTB HA YHUCIIOBOM IIPSIMOU

Hcnonws3oBaTh  (PyHKIIMOHAIBHYIO
CUMBOJIUKY.

Beruucnats 3HaveHus GpyHKIMH, 3a1aHHBIX QopMynaMu (Tpu
HEOOXOIMMOCTH HCIONb30BaTh KaJIbKYISITOp); COCTABIATH
TaONIUIIBI 3HaAYSHUH (DYHKITUH.

Crpoutb 110 TOUKaM Tpaduku QyHKITUI.

OnuckiBaTh cBoiicTBa (DYHKIIMU Ha OCHOBE €€ rpaduveckoro
MIPECTaBIICHUSI.
Hcnonb3oBath
CUMBOJIUKY.
HccnenoBaty mnpuMepbl IpadMKoOB, OTPaXKAIOUIUX peasbHbIC
MIPOIIECCHI U SIBICHUSI.

[IpuBOINTs TpUMeEpPHI MPOLECCOB W SABICHWH C 3aJaHHBIMH
CBOICTBaMH.

Hcnonp30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI TSI TIOCTPOEHUS
rpadukoB GYHKIHI U U3yUEHHS UX CBOHCTB

Haxonuthk ¢ moMorpio rpaduka GyHKITUN 3HAYCHHUE OOHON W3
paccMaTpuBaeMblX BEJIMYMH IO 3HaudeHUio Jpyroi. B
HECIIOKHBIX CIy4asX BBIpaXaTb (POpMyIoil 3aBHCHMOCTH
MeX1y BenmnauHaMu. OTHICHIBATh XapaKTep H3MEHEHUs OTHOM
BEIMYUHBI B 3aBUCHMOCTH OT U3MEHEHHS IPYTOM.
PacrioznaBaTh BHIIBI M3ydaeMBbIX (QYHKIIHH.

IToka3bpiBaTh CXEMATUYECKH MOJOXKEHUE HA KOOPIWHATHOMU
1ockocTH rpadukos GyHKIHi Buga: y = X2, y = x3, y = V[,
y=|x|.

Hcnonp3oBaTh (yHKIHOHAIEHO-TPaQUUECKHE MPEACTABICHUS
JUIS  pelmieHus W WCCIeNOBaHWS YpaBHEHHH U CHUCTEM
ypaBHEHUII.

[Ipumensats mudpoBbie pecypchl A MOCTPOSHUS TpadHUKOB
hyHKITII

BreibupaTh, TpUMEHSTH, OIEHHBATH CIIOCOOBI CPaBHEHUS
4Hcesl, BEIYACICHNHN, MpeoOpa30oBaHmil BRIPAKEHUH, pelIeHus
ypaBHEHUI.

OcCymIecTBIATh CaMOKOHTPOIb BBHITIONHSIEMBIX IEHCTBUUA U
CaMOITIPOBEPKY pe3yNbTaTa BEIYUCIICHUH, MPEoOpa3oBaHU
nmocTpoeHui. PemaTe 3a1aun U3 pearsHON KU3HHU, IPUMEHSTh
MaTeMaTU4YeCKHe 3HAHWS IS pelleHus 3ajad W3 JPyrux
mpeaMeToB. PemaTe  TEKCTOBBIE  3alladyd, CPaBHHUBATH,
BBIOMpATH CIIOCOOBI pelIeHNs 3aJaul

TEPMHUHOIIOTUIO n

(DYHKIIMOHATBHYIO ~ TEPMHHOJIOTHIO |
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OcHOBHOE coziepkaHne

PanuonannHBIC YKCIIa,
HppaliOHAIbHBIC YNCIIa,
KOHEUHBIC U OECKOHEUHBIE
JeCATUYHBIE IPOOH.
MHOXECTBO ACHCTBUTEIbHBIX
YHUCes; IeHCTBUTEIbHBIC YHCIIa
Kak OECKOHEUYHBIE IECATUIHBIE
Ipobu. BzanMHO oHO3HATHOE
COOTBETCTBHE MEXTY
MHOKECTBOM JEHCTBUTEIBHBIX
YHCeT U MHOXKECTBOM TOYEK
KOOPAWUHATHON MPAMOM.
CpaBHeHHe AeWCTBUTENBHBIX
qucel, apuhMeTHICCKIe
NEUCTBUS C NEHCTBUTEIBHBIMA
YUCIIAMU.

[IpubmmkenHOE 3HAUCHHE
BEJTMYUHBL, TOYHOCTH
TIPUOTIKEHUS.

Oxkpyraenue uncen. [Ipukuaka
1 OIIEHKA Pe3yIhTaTOB
BBIUHUCIICHUM

OCHOBHBIC BH/IbI JICITEIBHOCTH 00YYarOIIUXCS

Pa3BuBaTh MpeACTaBICHNS O YHCIAX: OT MHOKECTBA
HaTypaJIbHbIX YUCEII 10 MHOXECTBA
HeﬁCTBHTeHBHBIX YUCCII.

O3HAKOMHUTHECS C BO3SMOKHOCTBIO npeaACTaBICHUA
JICCTBUTEILHOIO YMCIIa KaK OCCKOHEUHOMN
JIECITUIHON IPOOH, IPUMEHSTH TECATUIHBIC
MPHUOIDKEHNS paIliOHATBHBIX U HPPAITHOHATBEHBIX
YHCer.

MN300pakath NEHCTBUTEIBHBIC YUCIIA TOYKAMHU
KOOPJAUHATHOM MIPSMOH.

3anuchIBaTh, CPABHUBATD U YIIOPSI0YABATH
JIeCTBUTENbHBIE YHCTIA.

BremonHsATh, coueTasi yCTHBIE W MMCEMEHHBIE
MIPUEMBI, apruPMeTHIeCKAEe JeUCTBUS C
paIroHaTBHBIMH YHCIIAMH; HAXOJUTHh 3HAUCHIS
CTEIEHEN C LEeIbIMH OKA3aTEIAMU 1 KOPHEH;
BEIYHCIISITh 3HAUCHS YUCIIOBBIX BBIPAYKEHHM.
[TomyuuTs TpeacTaBICHNE O 3HAYNMOCTH
JIEACTBUTENBHBIX YHCET B IPAKTUYECCKOU
JIeSITEeTFHOCTH YeIOBEKa.

AHaNMM3UPOBATh U AETAaTh BHIBOJIBI O TOYHOCTH
MPHOIDKEHS TECTBUTENBHOTO YHCIA TIPH
pemeHuu 3a1a4. OKPYyTISTh IEHCTBUTENBHEIE YUCIA,
BEITIONHSTH IPUKHUJIKY PE3yIIbTaTa BEIYUCICHUH,
OLICHKY 3HAYECHUI

YUCJIOBBIX BBIPAXKEHUI. 3HAKOMUTHCS C UCTOPUEH
pa3BHUTHUS MaTEMaTUKH
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JIuneitHoe ypaBHEeHHeE.
Pemenue ypaBHeHuUi,
CBOJALIMXCS K TMHEHHBIM.
KBagpaTtHoe ypaBHEHueE.
Pemenue ypaBHeHuUi,
CBOJISLINXCS K KBAaJIPATHBIM.
bukBanpaTHble ypaBHEHUS.
IIpumeps! perienus
YpaBHEHHUH TpeTbel U
YETBEPTOM CTEleHEN
pazIoXeHneM Ha MHOXKHTENH.
Pemienue npobHo-
paloHaIbHBIX YpaBHEHUI.
Penrenne TekcToBEBIX 3a0a4
ajredpanvecKuM METOI0M
YpaBHEHUE C 1ByMs
nepeMEHHBIMH | ero Tpaduk.
Cucrema ByX JTHHEHHBIX
YpaBHEHUH C IByMs
IIEpEMEHHBIMH U €€ PEeIleHHE.
Pemenue cucrem nByx
ypaBHEHUH, OJTHO U3 KOTOPBIX
JMHENHOE, a APYyroe — BTOPOM
CTETIeHH.

I'paduueckas nHTEpIpETAIIHAS
CHUCTEMBI YPaBHEHUH C IBYyMs
nepeMeHHbIMU. PerieHue
TEKCTOBBIX

3a7a4 ajare0pandecKuM
CII0CO00M

UucnoBble HEPABEHCTBA U UX
CBOMWCTBA.

JIuHeliHbIe HEpaBEHCTBA C
OJIHOW MEepeMEHHON U X
pelIeHHe.

Cucrembl THHEIHHBIX
HEPaBEHCTB C OJIHOU
MEePEMEHHON U UX pelIeHue.
KBagpaTHble HepaBeHCTBA U UX
pelieHue.

I'padmueckas naTEpIIpETAIIUS
HEPaBEHCTB U CHCTEM
HEPaBEHCTB C IByMs
IIepEMEHHBIMU

KBanparnunas GpyHkums, ee
rpaduk u cBoiicta. [lapabomna,
KOOPJIUHATHI BEPIIMHBI
napaboJibl, OCb CHMMETPHH
napadoJIbL.

I'paduxn pynxumii:

y = KX,

OcBanBath, 3aIOMUHATH U IPUMEHSThH Tpaduueckre
METO/IbI TIPH PEIICHUH YPaBHEHHU, HEPABSHCTB M UX
CHCTEM.

Pacrio3HaBaTh 11esIbIe M IPOOHBIC YPaBHEHUS.
Periath TUHEHHBIC U KBaPATHBIC YPABHEHUS,
YpaBHEHHUS, CBOJALIMECA K HUM, TPOCTEUIINE
JIpOOHO-paIlMoHaIbHBIC YPABHEHUS.

ITpeanaraTe BO3MOKHBIE CIIOCOOBI pEHICHHUS
TEKCTOBBIX 3a]1a4, 00CYK/IaTh UX U PEUIATh
TEKCTOBBIC 3a/1a4U Pa3HBIMH CIIOCOOAMHU.
3HAKOMUTBCS C UCTOPHEN pa3BUTHUS MaTEMaTHKU

OcBauBaThb 1 IMPUMECHATH TPHUEMBI PEHICHUA CUCTCMbI
JIBYX JIMHEHHBIX YPaBHEHHUH C JBYMsI IIEPEMEHHBIMU
" CUCTEMBI JIBYX ypaBHeHI/Iﬁ, B KOTOPBIX OAHO
YPaBHCHUEC HE ABJIACTCA JIMHEWHBIM.

Hcnonb3oBaTh QyHKIMOHATBHO-TpadUUECKHE
MMPEACTABICHUA NJIA PEIICHUA U UCCIICIOBAHUA
YpaBHEHUI U CUCTEM.

AHaJ’[I/I?:I/IpOBaTB TEKCTHI 3a/ia4, p€IIaTh UX
anredpanvecKuM CIIocoOOM: MEPEXOIUTh OT
CIIOBECHOW (hOPMYIMPOBKH yCIOBHS 33/1a41 K
anreOpanvecKoi MOZEIH ITyTeM COCTaBJICHUS
CHCTEMBI YPaBHEHMH; PEIIaTh COCTAaBIECHHYO
CHCTEMY YpPaBHEHUIi; HHTEPIIPETUPOBATh PE3YJIbTaT.
3HaKOMUTHCS ¢ UCTOPHEN pa3BUTHUSI MAaTEMaTHKH

UYuraTh, 3a1I1CHIBATh, IOHUMATh, UHTEPIPETHPOBATD
HEpPaBEHCTBA; UCII0Ib30BaTh CUMBOJIUKY U
TEPMHHOJIOTHUIO.

BeimonuaTe npeoOpa3oBaHus HEPABEHCTB,
UCIIONIb30BATh AJIS MPeoOpa3oBaHMsI CBOHCTBA
YHCJIOBBIX HEPABEHCTB.

Pacno3naBath TMHEHHBIE U KBaIpaTHbIC
HEPaBEHCTBA.

Pewate nuHeiHbIE HEPABEHCTBA, CUCTEMBI
JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIMX KBaJpaTHOE HEPABEHCTBO, U PEIATh
uX; 00CY)KIaTh IOTy4EHHbIC PELICHUSI.

U3o0paxatp perieHne HepaBeHCTBA U CUCTEMBbI
HEPABEHCTB Ha YHCIIOBOU MPSMOil, 3aIIUCHIBATH
pelIeHre ¢ IOMOLIBIO CHMBOJIOB.

Pemath kBagpaTHBIC HEPABEHCTBA, UCIIOIB3YS
rpauuecKue IpeACTaBICHHS.

OcBauBaTh 1 IPUMEHATH HEPABEHCTBA IPHU PEIICHUN
Pa3MYHBIX 3a/1a4, B TOM YHCIIE IPaKTHKO-
OPHEHTHPOBAaHHBIX

Pacno3HaBaTh BUbI H3ydaeMbIX (YHKIIHI;
WITIOCTPUPOBATH CXEMAaTHYECKU, OOBSICHSTh
pacnojoKeHne Ha KOOPAMHATHOH MIIOCKOCTH
rpadukoB pyHkuuii Buga: y =kx,y=kx+b,y=,y
= X%, kx

y=x,y=Vx,y= | x | B 3aBHCUMOCTH OT 3HAYCHUI
K03()(HUIIMEHTOB; OMUCHIBATH UX CBOMCTBA.
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y =kx,
y=x,
y=x,
y = Vx,
y=|x|

ITonsiTue uncmoBon
[TOCTIEIOBATENFHOCTH.
3ajaHue mociea0BaTebHOCTH
pPEKyppEHTHOM opMyIToit U
(hopMymoii n-To UieHa.
ApudmMernueckas u
reoMerpudecKas IporpecCH.
@opMyIIbI N-TO WIEHA
apupMETHICCKOU
reOMETPUYECKON MPOrPecCul,
CYMMBI TIEPBBIX N WICHOB.
N3obpakeHre 4ieHoB
apudmeTnaeckoit u
FEOMETPUUECKOMN mporpeccuit
TOYKAMH Ha KOOPIWHATHON
IIJIOCKOCTH.

Jluneitnelii u
AKCIOHEHITUANBHBIA POCT.
CIoXXHBIE TIPOIICHTHI

PacniozHaBaTh KBagpaTHUHYIO (PYHKIUIO 110
thopmyie.

[IpuBOANTH IPUMEPHI KBaIPATHYHBIX 3aBUCHMOCTEH
U3 peasbHON JKU3HU, GU3NKH, TEOMETPHUH.
BrisBnsaTs u 0000111aTh 0cOOEHHOCTH Tpaduka
KBaJApaTHYHON QyHKIMHK Y = ax2 + bx + C.

Ctpoutb U M300pakaTh CXEMaTUYECKH TPaQUKU
KBaJ[paTHYHBIX (PYHKLHWH, 3aaHHBIX (hOpMyIaMu
BUay =ax2,y=ax2 + g,y =a(x +p)2,y = ax2 + bx
+ C.

AHaMM3MPOBaTh U IPUMEHSTH CBOHCTBA W3yYEHHBIX
(yHKUWH U X TIOCTPOCHHS, B TOM YHCJIE C
MTOMOIIIBIO IIU(PPOBBIX PECYPCOB

y = x>y =+vx, y=|x|B 3aBHCHMOCTH OT 3HAYCHHIA
K09(h(DUIIUEHTOB; OMUCHIBATH UX CBOMCTBA.
PacniozHaBaTh KBapaTHUHYIO QYHKIHIO 1O
hopmyie.

IIpuBOAMTH IpUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peasibHOMN KU3HU, (GU3UKH, TEOMETPHUH.
BrisBisiTh 1 060011aTh 0OCOOEHHOCTH Tpadnka
KBaApaTHuHOH QyHKImu Yy = ax2 + bx + C.

CTpouTh U H300pakaTh CXEMAaTHIECKH TPaQUKH
KBaJ[paTHYHBIX QYHKIUH, 3a1aHHBIX (hopMynaMu
BUjjay =ax2,y=ax2 + g,y =a(x + p)2, y = ax2 + bx
+C.

AHanu3upoBaTh U NPUMEHSATh CBOMCTBA U3YyUEHHBIX
(GYHKIMH JUT MX TIOCTPOCHHUS, B TOM YHCIIE C
MTOMOIITEI0 U POBBIX PECYPCOB

OcBauBatTh U IPUMEHATh UHJEKCHbIE 0003HAUEHHUS,
CTPOUTH PEUYEBbIE BHICKA3bIBAHUS C HCIIOJIb30BAHUEM
TEpMHHOJIOTHH, CBA3aHHOH C IOHATHEM
HI0CJIEA0BATENbHOCTH.

AmnanusupoBaTh HOpMyIly N-To 4jaeHa
II0CJIEA0BATEIbHOCTH WM PEKYPPEHTHYIO GOpMYITy
Y BBIYHCIIATH YJICHBI IIOCIENI0BATEIbHOCTEH,
3aJlaHHbIX 3TUMHU (opMyIaMH. Y CTaHABIUBATh
3aKOHOMEPHOCTbH B [TIOCTPOCHUH
IIOCJIEAOBATEIbHOCTH, €CJIN BBIIIMCAHBI IIEPBbIE
HECKOJIBKO ee wieHoB. PaciozHaBath
apu(pMETHUECKYIO U TE€OMETPHUUECKYIO IPOrPECCHH
IIPY Pa3HBIX CIOCO0AX 3aJaHMSL.

PemwaTs 3amaun ¢ ucnonpzoBanueM Gpopmyn N-ro
4ieHa apu(hMETHIECKOW U TEOMETPHIECKOM
IPOrPECCUid, CyMMBbI NEPBBIX N YICHOB.
W3o0paxathb 4ieHbl OCIEI0BATEILHOCTH TOYKAMU
Ha KOOPJIMHATHOW IUIOCKOCTH.

PaccmartpuBaTh npuMepbl IPOLIECCOB U SIBIICHUN U3
pearbHON KU3HH, WUTIOCTPUPYIOLIE H3MEHEHHUE B
apu(pMETHUECKON IPOrPECcCcui, B FT€OMETPUUYECKOM
IPOrpeccuy; n300paxaTh COOTBETCTBYIOIINE
3aBHCUMOCTH Tpaduyecky.

PemaTs 3anaun, cBSI3aHHBIE C YHCIOBBIMU
MI0CJIEAOBATEIbHOCTMH, B TOM YHCIIE 331441 U3
peanbHOM KU3HH € CIIOIb30BAHMEM LI (PPOBBIX
TEXHOJIOTUH (3TEKTPOHHBIX Ta0IUIL, rpaduyeckoro
KaJbKyJIATOpa U T.IL.).

PemaTh 321241 Ha CIOKHBIE IPOLICHTHI, B TOM YHCIIE
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Uwncna 1 BeIYMCIeHNS (3a1UCh,
CpaBHEHUE, ACUCTBUS C
IleI\/'ICTBI/ITeIH)HBIMI/I YHuCJjIaMHu,
YqucjoBad mnpsamas; INpoOLCHTEI,
OTHOIIEHUS, IIPOITOPIIUH;
OKpYTJICHHE, TTPUOIIKEHHE,
OLIEHKA; PEIICHHE TEKCTOBBIX
3a1a49 apupMETHICCKIM
CIIocoooMm)

AnredpandecKue BhIpaKCHHS
(mpeobpazoBaHue
anreOpanvecKux BBIPaKCeHUH,
JOITYCTHMBIE 3HAYCHMS)

3aJlaud U3 peajbHO MPAKTUKH (C UCIOIb30BAHUEM
KaJIbKYJIATOPA).
3HAaKOMHTHCS C UCTOPUEH PAa3BUTHSI MaTEMaTHKU

OrnepupoBaTh MOHSTUSMU: MHOXKECTBO,
MTOJIMHO>KECTBO, OTIEPAIIMH HaJl MHO>KECTBAMH,
UCIO0JIb30BaTh rpaduuecKkoe NpeCTaBICHHUE
MHOXKECTB JIJISI OITMCAHMSI PEeATHHBIX TIPOIIECCOB H
SIBJICHUM, TIPY PEIICHUH 3a7a49 U3 IPYTHX YIeOHBIX
MPEIMETOB.

YHUCeIl, TPU3HAKY JICITUMOCTH, IEJI0€ YHUCII0, MOTYITh
YuCia, OOBIKHOBEHHAS U JICCSITHYHAS IPOOH,
CTaHJAPTHBIN BUJ Yncia, apuMeTHIECKIit
KBaJpaTHbII KOPEHb.

BuinonHsTh A€MCTBUSI, CpaBHUBATH U
YIIOPSIOYNBATD YHCTIA, TPECTABISATE YHCIa Ha
KOOPJAMHATHOM MPSAMOMN, OKPYTJISTh YNCTIA;
BBITIOHSTH IPUKHUIKY U OIICHKY pe3yibTara
BBIYHCIICHUH.

Pemiath TekcTOBBIC 33719 apHPMETHUECKUM
CIIOCO0OM.

Pemartp mpakTrueckue 3a1a4um, ConepIKaIine
TIPOIIEHTHI, TOJH, YACTH, BBIpaKaroIInue
3aBUCHMOCTH: CKOPOCTb — BPEMS — PACCTOsTHHE, [[eHa
— KOJIMYIECTBO — CTOMMOCTh, 00BeM PabOTHI — BpeMs
— IPOU3BOAUTENHHOCTD TPY/IA.

Pa3bupats peanbHbIC )KU3HEHHBIE CUTYAIUH,
(hopMynHpPOBATH UX HA SI3BIKE MATEMATHKH,
HAXOAWTH PElIeHHe, TPUMEHSST MaTeMaTHIECKAN
arnmapart, HHTepIPETUPOBATH PE3YIIbTAT
OnepupoBaTh NOHATUSMU: CTENIEHB C LIETBIM
ToKa3aTeneM, apupMETHIECKHA KBaAPATHBIN
KOpEHb, MHOTOJIEH, anredpandeckas qpoos,
TOXIECTBO.

BrINOTHATE OCHOBHBIE JISHCTBUS: BBHITIOTHSATH
pacuersl o (hopMyIiaM, mpeoOdpa3OBLIBATH LENEIE,
JpOOHO-paIMOHATHHBIE BHIPAKEHUS M BRIPAKEHUS C
KOpPHSIMH, PEaTM30BEIBATh Pa3I0oKeHNEe MHOTOUJICHA
Ha MHOXHTENH, B TOM YHCJIE C UCTIOIh30BAHUEM
(hopMyn pa3HOCTH KBaIpaTOB U KBaJpaTa CyMMBI U
pPa3HOCTH; HAXOMIUTh

JIOTTYCTUMBIE 3HAUEHUS MIEPEMEHHBIX JIJIsl IPOOHO-
palvOHANTBHBIX BRIPAXKEHUHN, KOPHEH.
MonenupoBath ¢ TOMOIIBIO (OPMYI peatbHbIE
MIPOLIECCHI U SIBJICHUS

OnepupoBaTh NOHATUSAMU: (QYHKIHS, TpaduK
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@yHKUMHN (TIOCTPOEHUE,
CBOICTBA U3Y4YECHHBIX
¢dbyHKkuni; rpadgudeckoe
peuieHre ypaBHEHUH U X
CHUCTEM)

¢byHKUMY, HYTH QYHKINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pACTaHUS,
yObIBaHUs1, HaKOoJIbIIIee U HAUMEHBIIIEE 3HAUCHHUS
¢GyHKIUU.

AHanmu3upoBaTh, CPaBHUBATH, 00CYXIaTh CBOUCTBA
(hyHKUUH, CTPOUTH UX TpaduKy.

OnepupoBaTh MOHATUSAME: QYHKIHMS, TpaduK
¢dbyHKIMY, HYTH QYHKIAU, TPOMEXKYTKH
3HAKOIIOCTOsTHCTBA, TPOMEKYTKH BO3pacTaHUS,
yObIBaHUS, HAMOOIbIIIEE W HAMMEHBIIIEe 3HAYCHHUS
(byHKINN.

AHaIM3UPOBaTh, CPABHUBATH, 00CYKJaTh CBOWCTBA
(byHKIUH, cTPOUTH UX TpaduKy.

OnepupoBaTh MOHITUSME: TIPSIMast
MPOMOPIIHOHAIEHOCTD, 00paTHAS
MPOMOPIIUOHAILHOCTb, JIMHEWHAS QYHKITHSL,
KBaJapaTh4Has QyHKIMs, mapadosa, rumnepoona.
Hcnonp30BaTh rpaduKy TSI OIPEISIICHNS CBOHCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, U1 PELIEeHHs 3a1a4 U3
JPYruX y4eOHbIX IIPEIMETOB U pealbHOM KU3HHU;
MOJIETUPOBATH C IIOMOIIBIO TPa(uKOB peabHbIE
IIPOLIECCHI U SBJICHUS.

Beipaxkats GpopmynamMu 3aBHCHMOCTH MEXTY
BEJIMYMHAMHU



IMEPEUYEHB (KOJU®PUKATOP) PACHPEJIEJEHHBIX 11O KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEPKAHMUSI I1O
MATEMATHUKE

B denepanbHbIX U pernoHANBHBIX MPOIEAYpPaX OLUEHKHU KauecTBa 00pa30BaHus
UCIIOJIb3yEeTCsl MepeyeHb (KOAUPUKATOP) pacipeeeHHbIX 0 KJIaccaM MPOBEPSEMBbIX
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTEIbHONU MPOrpaMMBbI
OCHOBHOT'O 00111eT0 00pa30BaHMs U 3JIEMEHTOB COJIEPKAHUS 110 MaTEMaTHKE.

7 KJIACC
IIpoBepsiemble TPeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOTrPAMMBbI

Kon

poBepst . .
eMOLO [TpoBepsieMbie MPeMETHBIC PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON
MPOTpaMMbI OCHOBHOTO 00IIIeT0 00Opa3oBaHUsI

pe3yIbT

aTa

1 Uwucna v BEIYUCICHUS
11 BoinonHsATh, coyeTast ycTHbIE M MUCbMEHHBIE TPUEMBbI, apu(MeTHUYEeCKHe IEHCTBUS C

panroHaTFHBIMU YUCIIAMH
HaxomuTh 3HaUEHUS YUCIIOBBIX BEIPKECHUH, TPUMEHSITH pa3HOOOpa3HbIE CIIOCOObI 1
12 MIPUEMBI BEIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAXKCHHH, COACPIKAITUX OOBIKHOBEHHBIC U
JECATUYHBIC IPOOH
[lepexoauTs OT OJTHOM (OPMBI 3AITHCH YHCEIT K APYTroi (IpeoOpa3oBbIBaTh

1.3 JECATUYHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B
OCCKOHEYHYIO JIECATHYHYIO IPOOB)

1.4 CpaBHHBATH ¥ YIIOPSIOYMBATH PAIIHOHATIBHBIC YUCIIA

15 OKpyTJaTh yncaa
BBINOIHATE PUKUIKY U OLICHKY Pe3yJIbTaTa BEIYMUCIICHUH, OIICHKY 3HAYCHUI

1.6 YHCJIOBBIX BBIPAKCHUH. BBIMOIHATE IEHCTBHS CO CTEIICHSMHU C HATYPaIbHBIMHU
MoKa3aTeNsIMU

1.7 [IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3I0KeHHEe Ha MHOKUTEIN HATYPaTbHBIX YHUCENT

Pemars MNPAKTUKO-OPUCHTUPOBAHHLIC 3a/1a4M, CBA3AHHBIC C OTHOIICHHUCM BCJIIMYNH,
IpONOPHHUOHAIIBHOCTBIO BCJIMYUH, ITPOUCHTAMU, UHTCPIIPETUPOBATD PE3YJIbTAThI

18 peleHus 3a/1a4 ¢ y4eTOM OTPaHUYEeHUH, CBSI3aHHBIX CO CBOMCTBAMU paccMaTpUBaeMbIX
00BEKTOB
2 AnreOpandeckue BbIpaXKeHUs
21 Hcnonb3oBath anreOpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSATH €€ B

Ipolecce 0CBOEHUs yd4eOHOro MaTepuana
2.2 HaxonuTh 3HaueHnst OyKBEHHBIX BBIPaKEHUH MPH 33JJaHHBIX 3HAUEHUSX IIEPEMEHHBIX
23 BrimonsaTe npeoOpa3oBaHus 1IEI0Tr0 BEIPAXKEHHUSI B MHOTOWIEH NPUBEICHUEM
' M0I00HBIX CIaraeMbIX, PACKpHITHEM CKOOOK
BbINONIHATE yMHOXKEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOYJIeHa Ha MHOTOYJIEH,
PUMEHATH (POPMYJIIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH
2.5 OcCy1ecTBIATh Pa3IoKEHNE MHOTOWIEHOB HA MHOKUTEIU C MMOMOIIBIO BEIHECEHUS 3a

24



2.6

2.7

3.1

3.2
3.3

3.4

3.5

3.6

4.1

4.2
4.3

4.4

4.5
4.6

Kon

1.1

1.2

1.3

1.4

CKOOKHM 00IIIer0o MHOKHTEIS, TPYNIHUPOBKHU CIIaraeMbIX, TPUMEHEHUs (OpMYIT
COKpAILICHHOTO YMHOXEHUS

[TpumensTh MpeoOpazoBaHKs MHOTOUWICHOB ISl PEIICHUS Pa3IUYHBIX 33/1a4 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPaKTUKU

Hcnonb30BaTh CBOKMCTBA CTEMEHEN C HATYpaJbHBIMU MTOKA3ATEIIAMH IS
peoOpa30BaHMsI BRIPAKCHUH

VYpaBHEHHUs U HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHUS ¢ OJJHOM IEPEMEHHOM, MPUMEHSIS TpaBUiia IEPEX01a OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. IIpoBepsTh, ABISETCS JIM YUCIO KOPHEM
YpaBHEHUS

[TpumensTh rpaduyeckre METOABI TP PEIICHUH JTUHEHHBIX YPABHEHUH U UX CUCTEM
[TopOupath npuMepsl nap Ynce, ABISIOUIUXCS PEIIEHNEM JIMHEHHOTO YpaBHEHHUS C
JBYMsI IEPEMEHHBIMU

Crpouthb B KOOPAMHATHOM IJIOCKOCTU TpauK JTUHEHHOTO ypaBHEHUS C IBYMsI
[IEPEMEHHBIMU; MOJIb3YSICh TPpapUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS
Pemath cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMH, B TOM YHUCIIE
rpaduuecku

CocTaBiATh U pemaTh JJMHEWHOE YPaBHEHUE WM CUCTEMY JINHEWMHBIX YPAaBHEHHM 110
YCIIOBHIO 33/1a4, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4d
MTOJTYYEHHBIN pe3ybTaT

Koopaunats! u rpapuku. OyHkinuu

N300paxkaTe Ha KOOPIMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM
KOOpAMHATAaM, JIy4Hd, OTPE3KH, UHTEPBAJIbl, 3aIIMCBHIBATH YACIOBBIE IPOMEXKYTKH HA
anreOpanvecKoMm si3bIKe

OtMeuaTe B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAUHATAM

CrtpouTts rpaduku muHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUN Y = [X|
OnuceiBaTh ¢ NOMOIIBbIO (DYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMUYMHAMMU:
CKOPOCTb, BPEMSI, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOIUTEIBHOCTD,
BpeMsi, 00beM paboThI

Haxonuts 3HaueHue (GyHKIMH 110 3HAYCHHIO €€ apryMeHTa

[Tonumars rpaduueckuii cnocod npeacTaBieHus U aHaiau3a HHPOpMaIH, U3BJIEKATh U
HMHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPadUKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

[IpoBepsieMblii 3JIEMEHT COJEpIKAHUS

Yucia v BBIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0] OT OAHOU (POPMBI 3aTTUCH
npobeit k apyrou. [ToHsTHE palMOHATBFHOTO YKCIIA, 3aMMHCh, CPAaBHEHNE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI

Apudmernyeckre NeHCTBUS ¢ PaIlMOHATLHBIMY YncliaMu. Pemenue
3a/1a4y U3 peaybHOW MPAKTUKH HA YaCTH, HAa IpoOHU

CrerieHb ¢ HATYypaTbHBIM TIOKa3aTeNIEM: OTpeIeTICHUE, TPeoOpa3oBaHme
BBIPXKEHU HAa OCHOBE OMpPEACIICHUS, 3aITUCh OOJIBIINX YUCET
[TponieHThI, 3aMKUCh NPOLIEHTOB B BUJIE IPOOU U APOOU B BHJI€ MPOLICHTOB.
Tpu OCHOBHBIE 3a/1a4M HA MTPOLEHTHI, PEIICHHUE 33/1a4 U3 PEAIbHOMN
MPaKTUKU
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3.1

3.2

3.3

3.4

3.5

4.1
4.2

4.3

4.4

4.5
4.6

4.7

[IpuMeHeHre TPU3HAKOB IETUMOCTH, Pa3I0KEHUE HA MHOKHUTEIH
HATYpaJbHBIX YHCE

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHas
MPOMOPIIMOHATIFHOCTH

AnreGpanyeckue BbIpayKeHUs

IIepemeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAKEHHUSI C IIEPEMEHHOM.
JlonycTuMble 3HaYECHUS IIEPEMEHHBIX

[IpencraBienne 3aBUCUMOCTH MEXAYy BETUYMHAMU B BUJE (HOPMYJIBL.
Boruncnenus o popmynam

[IpeoGpa3zoBaHre OYKBEHHBIX BbIPAXKEHUH, TOXKAECTBEHHO PABHbBIE
BBIPAKCHUS

CBoliCTBa CTENIEHU C HATYypaJIbHBIM I1I0KA3aTEJIEM

OnHouneHsl 1 MHOTOUIEHBI. CTeneHb MHOTOuIeHa. CioxeHue,
BBIYMTAHUE, YMHOKEHUE MHOTOYJICHOB

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbI U KBaJpaT
pazHoctu. opmyna pa3HOCTH KBaApaToB. PaznokeHne MHOTOUJIEHOB Ha
MHOKUTEIIN

YpaBHeHU

VYpaBHeHUE, KOPEHb YpaBHEHUs, MTpaBuiIa Mpeodpa3oBaHusl ypaBHEHMUS,
PaBHOCHJIBHOCTh YPaBHEHU I

JIuHelHOE ypaBHEHHE C OJTHON NTEPEMEHHOM, YUCIIO KOPHEN JIMHEUHOTO
YpaBHEHUS, PELICHNUE JINHEWUHBIX YPaBHEHUM

CocraBiieHNE ypaBHEHUN 110 YCIOBUIO 3a7a4M. Perenne TeKCTOBBIX
3aJ1a4 ¢ IOMOIIbIO YPaBHEHUM

JluneliHoe ypaBHEHHE C IBYMS TIEPEMEHHBIMH M €T0 Tpaduk

Cucrema ABYX JIMHEWHBIX YPAaBHEHUM C ABYMsI IEpEMEHHBIMU. Perienne
CHUCTEM YPaBHEHHH CIIOCOOOM IMOACTaHOBKU. [Ipumeps! peneHus
TEKCTOBBIX 33/1a4 C MIOMOIIBIO CUCTEM YPABHEHHUI

Koopnunate! u rpaduku. OyHKIIUN

Koopannara Touku Ha npsamoit

HucnoBble MPOMEXYTKH. PaccTosHne Mexay N1ByMs TOUKaMHU
KOOPAMHATHOU IIPSAMOU

[TpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u
OpJIMHATA TOYKH Ha KOOPJIMHATHOM IJIOCKOCTH

[Tpumepsl rpadukoB, 3aganHbIX Gopmynamu. Utenne rpadgukos
peaNIbHBIX 3aBUCUMOCTEN

[Tonstue pynknuu. ['paduk dyakuun. CroiicTBa GyHKITUN

Jluneiinas ¢pynkuus, ee rpadguk. I'paduk GyHkmm y = |x|

I'paduueckoe penieHrne TMHEWHBIX YPABHEHUN U CUCTEM JIMHEIHBIX
YpaBHEHUU
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8 KUIIACC
IIpoBepsiemble TPeOOBaHU K Pe3yibTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeJIbHOM POrPaAMMBbI

[IpoBepsieMble MPEAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
o0pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O 0OIIETO 0Opa30BaHUs

Uucna v BEIYUCIEHUS

Hcnonb30BaTh HAYAJIbHBIE MTPEJICTABICHUS] O MHOYKECTBE JIEMCTBUTEIBHBIX
quces ISl CPaBHEHUS, OKPYTJICHHS U BEIYUCIICHUHN, N300paxaTh
JNEUCTBUTENILHBIE YMCJIAa TOYKAMHU Ha KOOPAMUHATHON NPSIMOI

[TpumMeHsTh TOHSATHE apU(PMETHIECKOTO KBaJAPATHOTO KOPHSI, HAXOIUTh
KBaIpaTHBIC KOPHH, UCTIONB3YsI IPH HEOOXOAUMOCTH KAJIbKYIISITOD,
BBITIOJIHSITH TIPe0oOpa3oBaHUs BRIPAXKECHUH, COIEpIKAIIUX KBaAPAaTHBIE KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEHN

Hcnonb3oBaTh 3anmucu OOJNBIINX U MAJIBIX YUCEN C IIOMOIIBIO I€CITHUHBIX
npoOeii u crenieHeit yucna 10

AnreGpandeckue BbIpaKeHUs

[IpuMeHATh NOHATHE CTETIEHU C LEIBIM ITOKA3aTEIEM, BBITOIHITh
npeoOpa3zoBaHus BEIPAKECHUN, COAEPKAIINX CTENIEHH C IEJIBIM MTOKa3aTeseM
BrInosHATh TOXKIECTBEHHBIE MPE0OPA30BAHMS PAIIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE IPaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpandecKUMHU
TPOOSIMHU

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIU

[TpumensaTs TpeoOpa3oBaHus BRIPAKECHHUH I PEIICHUS Pa3IMYHbIX 337124
U3 MaT€MaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIbBHON IPAKTUKH

YpaBHEHHUS U HEPABEHCTBA

PemaTe nuHelinble, KBapaTHbIC YPABHEHUS U PAllMOHAIBHBIE YPABHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C JIByMs IIEPEMEHHBIMU
[IpoBOAUTE IPOCTEUIIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUMH, B
TOM YHCJIE C MPUMEHEHHEM rpadUdecKuX MpeICTaBICHUH (YCTaHABINBATD,
MMEET JIM YPABHEHUE WJIM CUCTEMA YPABHEHHUM PEIIEHUs], €CJIU UMEET, TO
CKOJIBKO, U MPOYEe)

[lepexoanTs OT coBeCHOU (HOPMYITUPOBKHU 334291 K €€ anreOpandecKoi
MOJIEJIN C MIOMOILBIO COCTABJIEHUS YPABHEHUSI UJIN CUCTEMBI YPABHECHUH,
WHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN
pe3yabTaT

[IprMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
pelIaTh JIMHENHBIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX CHUCTEMBI,
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3.8
3.9
3.10

4.1

4.2
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JaBaTh rpaUuecKyIo WILTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTRBA,
CHUCTEMbI HEPABEHCTB
DOyHKIUU

[TonumaTh ¥ UCHIOJB30BATh (PYHKIIMOHAIBHBIE MOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS ), ONIPEAEIATh 3HAaUeHUE (PYHKIINU 110
3HAYEHUIO apryMEHTa, ONPEIEsATh CBOMCTBA (DYHKLUU IO €€ Tpaduxy
Crtpoutb rpapuku 37eMeHTapHbIX QYHKUUN BUJA: , Y = X2,y = X3, y = [X],
OMKCHIBATh CBOMCTBA YUCIOBOW (DYHKIMH 11O €€ rpaduxy

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS

[TpoBepsieMblii 3JIEMEHT COJICPKAHUS

Uucna v BEIYUCIEHUS

KBaapatHsiil kopeHb u3 uncia. [lonstue 00 uppanroHaIbLHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUS UPPAITUOHATBHBIX YUCETT

CroiicTBa apu(pMeTHIECKUX KBAIPATHBIX KOPHEH U UX MPUMEHECHHE K
peoOpa3oBaHUIO YUCIOBBIX BBIPAXKCHUN U BEIYUCICHUSIM.
JlencTBUTENBHBIE YHCIA

CreneHb C LETbIM MOKa3aTeeM U ee cBoiicTBa. CTaHaapTHas 3alKUCh YUCa
AnreGpandeckue BbIpaKeHUs

KBanpaTHslil TpexuieH, pa3ioKeHUe KBaJIPATHOTO TPEXUiIeHa Ha
MHOXUTEIN

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alreOpandeckoi apoou
CrnoxxeHue, BHIYMTaHUE, YMHOKEHHE, JIEJICHUE anre0pandyeckux apooei
PanronanbHbie BEIpOXKEHUS 1 KX TTPEOOpa3oBaHuE

YpaBHEHHUs 1 HEPABEHCTBA

KsangpaTHoe ypaBHeHUE, (hOpMyIIa KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Teopema Bueta

Pemenune ypaBHeHUN, CBOISIIMXCA K JIMHEWHBIM U KBAJIPATHBIM
[Ipocretimue ApoOHO-paIIMOHATEHBIE YPABHEHHUSI

['paduueckas mHTEpIIpETAIUS YPABHEHHM C IBYMS IEPEMEHHBIMHU U CHCTEM
JIMHEVHBIX YPABHEHUM C JBYMs ITIEpEMEHHBIMU. [IpuMepsI pelienus cucrem
HEJIMHEMHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM crocooom

HUucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHCTBO ¢ 0HOM NTEpEMEHHOM

PaBHOCHIIBHOCTH HEPABEHCTB

JIuHeliHbIE HEPABEHCTBA C OJJTHOU MEPEMEHHOMN

CucTembl JIMHEHBIX HEPABEHCTB C OJJHON NEPEMEHHON

OyHKIUU

[Tonstue pynkmuu. O6acTh ONpeeIeHUs 1 MHOKECTBO 3HAUYCHHI
dbynkuun. CriocoObl 3aaHus PYyHKIUMN

I'paduk pynxuun. Urenue cBOMCTB (YHKIUU 1O €€ Tpauky
[Tpumeps! rpad@uKoB QPyHKIIHMI, OTpak)aIOIMIKNX PeabHbIe MPOLECCHI



OYHKIIUH, OTUCHIBAIOIIUE MPSAMYIO U OOpATHYIO MPOMOPIIUOHATBHBIC

4.4
3aBUCUMOCTH, UX TpadUKu
45 O@ynkuun y = x2,y =x3
46 ®yskuuu,y = [X|
4.7  T'paduyeckoe pelieHue ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
IIpoBepsiembie TPeOOBaHUS K Pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOTrPaAMMBbI
Kon
npoBepsie .
MOLo [IpoBepsiemble IpeAMETHBIE PE3YIbTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3ynbTar
a
1 Yucna 1 BbIYMCICHUS
11 CpaBHUBATH U YIOPSIIOYMBATH PAIIMOHAIIBHBIE U UPPALIMOHAIbHBIE
' qucia
Boimonnsats apudmeTrueckue 1eUCTBUS C palliOHATBHBIMUA YUCIaMHU,
1.2 COYEeTasi yCTHbIE U MMCbMEHHbBIE IPUEMBI, BBIITOIHATH BBIYNUCIECHUS C
UPPALMOHAIBHBIMY YHCIIAMU
13 HaxonuTe 3HaU€HUS CTENEHEN C EIBIMU [I0Ka3aTeIMH 1 KOpHEH,
BBIYHCJISIT 3HAUEHUS YUCIIOBBIX BBIPAKEHUM
14 OxkpyrisTh ,EIGﬁCTBI/ITGJILHLIC HHCIIa, BBIIOMNHATH IPUKUIKY PE3ysIbTaTa
BBIYHCIICHUH, OIIEHKY YUCIOBBIX BBIPAYKEHHUI
2 VYpaBHEHUS U HEPABEHCTBA
21 Pewiath nuHeliHbIE U KBAIpATHBIE YPaBHEHHUSI, YDABHEHUS, CBOISALINECS
K HUAM, MIPOCTEHITNE APOOHO-pAIlMOHATIbHBIEC YPABHECHHUS
Pemats cucteMbl IBYX JMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMU
2.2 U CUCTEMBI IByX YPABHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBISIETCS
JIMHEVUHBIM
PemaTte TekcTOBBIC 3a7aUK anTeOpandecKuM CIIocoOOM C TTIOMOIIBIO
2.3 COCTAaBJICHUS YPABHEHUS UM CUCTEMBI IBYX YPaBHEHUN C ABYMS
EPEMEHHBIMU
[IpoBOAUTE IPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM
24 ypaBHEHUI, B TOM YHCIIE C TPUMEHEHNEM TpaduuecKux
npeAcTaBieHUi (HampuMep, yCTaHABIUBATh, UMEET JIM YPaBHEHUE WU
CUCTEMA YPAaBHEHUH PEILICHMS, €CJIU UMEET, TO CKOJIBKO)
PemaTp IMHEliHBIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA,
2.5 n300pakaTh pelieHne HEPaBEHCTB Ha YUCIOBOM MPSMOii, 3aMHChIBATh
pEILIeHNE C TOMOIIBIO CUMBOJIOB
PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
2.6 BKJIFOYAIOIIME KBAJIPATHOE HEPABEHCTBO, M300paxaTh PEIICHUE

CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpﬂMOﬁ, 3aIlIMChIBATh PCHICHUC C



2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

Kon

1.1

1.2

1.3

1.4

2.1

MOMOILbIO CUMBOJIOB

Hcnonb30oBaTh HEPABEHCTBA TP PELICHUU PA3IMYHbIX 3a1a4
DOyHKIUU

Pacnio3HaBaTh pyHKUIMN N3y4eHHBIX BUIOB. [loka3piBaTh
CXEMAaTUYECKH PACIIOIOKEHUE HAa KOOPIMHATHOM TIOCKOCTHU IpauKoB
¢ynkuuii Buga: y =kx, y=kx +b,, y=ax2 + bx + ¢ B 3aBUCUMOCTU OT
3HauYeHUN KO3 (PUIIMEHTOB, OMKUCHIBATh CBOMCTBA (DYHKIIMI
IToka3bIBaTh CXeMaTUYECKH PACIIOJIOKEHUE HA KOOPAUHATHOU
MJI0CKOCTH TpauKoB PyHKIMM BUJA , Y = [X| M OMUCHIBATH CBOICTBA
byHKIMI

Ctpoutb 1 U300paxkarb CXeMaTUYECKU IPaUKHU KBAIPATUUHBIX
(GyHKIUH, OMUCHIBATH CBOWCTBA KBAAPATHUYHBIX (PYHKIIUHN IO UX
rpadukam

Pacnio3HaBaTh KBaJpaTUUHYIO (PYHKIUIO 1O (GOpMYyIie, IPUBOJAUTD
IpUMEPbI KBaJIpaTUYHBIX QYHKIIUN U3 pealbHON KU3HH, (PUBUKH,
reOMETpUH

Apudmernyeckas U reoMeTpuyecKas nporpeccuu

PacnioznaBaTh apumMeTHUECKYI0 M TEOMETPUUECKYIO TPOrPECCUU TTPU
pa3HbIX crocobax 3aJaHus

BbINoJIHATH BBIYUCIIEHUS C UCTIOIB30BaHHEM (HOPMYIT N-TO YWiIeHA
apu(PpMETHIECKON U TE€OMETPUUYECKON TPOrPECCUI, CYMMBI TIEPBBIX N
YJICHOB

N300paxkaTh wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH

Pemrats 3a7aum, CBA3aHHBIE C YUCIOBBIMH MIOCJIEIOBATEIBHOCTIIMU, B
TOM YHCJIE 33J]a4U U3 PEAIbHON XKU3HU (C UCIOIB30BAHUEM
KaJIbKYJISATOPA, IIU(GPOBBIX TEXHOIOTUIA)

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA
[IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
Yucia v BBIYUCICHUS
PannonanbeHbie ynciia, ppaloOHaJIbHBIE YHACA, KOHEYHbBIE U
OECKOHEYHBIE IECATUYHBIE APOOH
MHOX€ECTBO JEMCTBUTEIILHBIX YHACEN, JCUCTBUTEIbHBIE YHACIA KaK
OeCKOHEYHbIE AeCATHYHbIE Apoou. B3anMHO 01HO3HAUHOE
COOTBETCTBUE MEXAY MHOKECTBOM JICMCTBUTEIILHBIX YACET U
KoopAauHaTHOM mpsiMoii. CpaBHEHHE AEHCTBUTEIBHBIX YUCEI
ApudmMeTHIecKre TeHUCTBUS C ICHCTBUTEILHBIMU YUCIaMU
N3mepenus, nmpuOamKeHus, OoeHKH. Pa3mepsl 00beKTOB
OKPYKaKLIEr0 MUPA, JJIUTEIBHOCTh IPOLECCOB B OKPYKAIOLIEM
mupe. [TpubimmkeHHoe 3HaUYeHUE BEIMYMHBI, TOYHOCTH
npuommkeHusi. Okpyriaenue yucen. [pukuaka u oneHka
pe3yJIbTaTOB BEIYMCIICHUMN
YpaBHEHHUS U HEPABEHCTBA
YpaBHEHHUS C OAHOM NTEPEMEHHON



2.2

2.3

2.4

2.5
2.6
2.7

2.8

2.9

2.10

2.11
2.12
2.13
2.14
2.15

2.16

3.1

3.2
3.3
3.4

4.1

4.2

4.3

4.4

4.5

JIuneiinoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIIUXCS K
JIMHENHBIM

KBanpatnoe ypaBHeHue. PenieHue ypaBHEHUI, CBOASAIINXCS K
KBaJIpaTHBIM

buxsanpatHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPEThEN
Y YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha MHOXKUTEIIN

Pemienrie npoOHO-paliMOHANIBHBIX YPaBHEHUM

Cucrtembl ypaBHEHU I

YpaBHeHUE C AByMS IEPEMEHHBIMU U €T0 Tpaduk

Pemienue cucrtem AByX JIMHEWHBIX YPABHEHUM C ABYMSI
EePEMEHHBIMU

Pemienue cucrteM AByX ypaBHEHHM, OTHO U3 KOTOPBIX JTUHEWHOE, a
IpYyroe — BTOPOU CTENIEHU

I'paduueckas unTepnpeTaIvs CUCTEMbl YPAaBHEHUH C ABYMS
MEPEMEHHBIMU

Periennie TeKCTOBBIX 3a/1au aareOpandyeckuM CrocoooM
UucnoBbie HEPABEHCTBA U UX CBOMCTBA

Pemenune nuHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN

Pemenue cucrem TMHENHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOU
KBanparnsie HepaBeHCTBa

I'paduueckas mHTEpIIpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMU

DOyHKIUU

KBagparnunas ¢hynkuus, ee rpaduk u cBoiictsa. [lapabomna,
KOOPJIMHATHI BEPIIMHBI TapaboJibl, OCb CHMMETPUU TTapadoIIbl
I'paduku dynknmii y = kx, y = kx + b 1 ux cBoiictBa

I'paduku byHknmii , y = X3 1 X CBOMCTBa

I'paduku bynknuii , y = [X| 1 uX cBOMCTBa

HucnoBble MOCIEI0BATENBHOCTH

Omnpenenenue U cocoObl 3aJaHKUs YUCIOBBIX MOCIEA0BATEIIBHOCTEH.
3aaHue Mocyie10BaTeIbHOCTH PEKYPPEHTHON (HOPMYIIOi U
dbopmysoi n-ro wieHa

Apudmernyeckas nporpeccusi. QopMyIibl n-ro 4jieHa
apu(PpMETUIECKON MPOTPECCUU, CyMMBI TIEPBHIX N WICHOB
I'eomerpuueckas nporpeccust. @opMybl n-ro YieHa
F€OMETPUUYECKOM MPOrPECCHUH, CYMMBI IIEPBBIX N WICHOB
N306pakeHne 4ieHOB apu(METHICCKONW U TEOMETPUIECKOM
MPOrPECCUN TOYKAMHU Ha KOOPJAUHATHOM IJIOCKOCTH. JIMHENHBIN 1
3KCIIOHEHIIMAIBHBIA POCT

CnoxHbIe TPOLEHTHI



IEPEYEHB (KOJAU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJbLHOM
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS U
3JIEMEHTOB COJIEPKAHUSI IO MATEMATUKE

Jlist mpoBeZIeHrsT OCHOBHOTO TOCYAapCTBEHHOrO AK3aMeHa M0 MaTeMaTuke (lajnee —
OI'D no wmaremaTHKE) HCHOJB3YeTCs TMepedyeHb (KOoAU(PHUKaTop) MpOBEpSIEMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl
OCHOBHOT'O 00111eTr0 00pa30BaHMs U 3JIEMEHTOB COJIEPKAHUSI.

IIpoBepsiembie Ha OI'D Mo MaTeMaTHKe TPEOOBAHUSA K Pe3yIbTATAM OCBOCHHA
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

HpO]i:%I;IIeMo HpOBepﬂeMEIe TpeOOBaHUS K IPE/IMETHBIM PE3Y/IbTATaM OCBOCHHS
o OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus Ha ocHoBe DI'OC
TpeboBaHUs
YMeHue onepupoBaTh MOHSATUSIMU: MHOXKECTBO, IOJMHOXKECTBO,
omnepaluy HaJl MHOXXECTBAMH; YMEHHUE OINEPUPOBATHh MOHATUSIMU:
1 rpad, CBSA3HBIM Tpad, AEpeBO, IUKI, MPUMEHATh UX MPU PEIICHUHU
3a/lay; yMEHHE HUCIOIb30BaTh rpadUyeckoe  MpeACTaBICHHE
MHOXECTB [JIl ONUCAHUS PEATbHBIX MPOLECCOB W SIBICHUN, INPHU
pElIeHUH 3a7a4 U3 IPYTUX YUYEOHBIX PEIMETOB
YMeHune onepupoBaTh MOHATHAMU: ONPEENICHHE, aKCUOMa, TEOpEMA,
9 JI0OKa3aTeIbCTBO; YMEHHUE paclo3HaBaThb WCTHUHHBIE U  JIOKHBIE

BBICKA3bIBaHMsI, MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUSI M OTPUIIAHUS BBICKA3bIBAHHH
YMeHue onepupoBaTh MOHITUSIMHU: HAaTypajJbHOE YHUCIO, MPOCTOE M
COCTAaBHOE YHCJIO, JEIMMOCTh HATYPaIbHBIX YHCEN, TPU3HAKH
JEIIMMOCTH, IIEJ0€ YHCIIO, MOIYJIh YHCa, OOBIKHOBEHHAs IpOObh M
JeCATUYHAS APOOb, CTAHIAPTHBIA BUJ YHCJIA, PAIMOHAIBHOE YHCIIO,
3 UppaAlMOHAIIBHOE YHWCIIO0, apu(PMETHUYECKUN KBAJAPATHBIA KOPEHB;
YMEHHE BBITIONHATH JIEUCTBUS C 4YHCIAMH, CpPaBHUBATh W
yIOPSIIOUMBATh YWCJA, TMPEACTABIATh YHCIa Ha KOOPJIWHATHOUN
OpsIMOM, OKPYIJISITh YWCJIA; YMEHHE JelaTh MPUKHUIKY U OIECHKY
pe3yNbTaTa BHIYUCICHHM
YMeHue onepupoBaTh MOHATHUSMH: CTEMEHb C IIEJIBIM TOKa3aTeseM,
apu(pMETHIECKUI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, anreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATYpPaJIbHOW CTETICHU
OOJIBIIIe €TMHUIIBI; YMEHHE BBITOTHATH PacueThl o (hopmysiam,
npeoOpa3oBaHus IENBIX, JIPOOHO-PAllMOHATBHBIX BBIPAKEHUU U
BBIPOKEHUN C KOPHIMHU, Pa3IOKEHINE MHOTOUYICHA HA MHOXXHUTEIH, B
TOM 4YHCJIE€ C WCIOJb30BaHUEM (OPMYJT Pa3HOCTH KBAApPaTOB U
KBaJIpaTa CyMMBI U Pa3HOCTH
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YMeHue onepupoBaTh IOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOM IIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHON; YMEHHUE pellaTh JIMHEHHbIE U KBaJApaTHbIC YpaBHEHUS,
JTpOOHO-pAIlMOHAIBHBIE YPABHEHUSI C OJHOM TMEPEMEHHOMN, CHUCTEMBbI
JBYX JIMHEMHBIX YPABHEHUM, JIMHEWHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble M JIPpOOHO-pallMOHANbHBIE HEPAaBEHCTBA C OJIHOM
IIEPEMEHHOM, B TOM 4YHUCI€ IIpU pPELIEeHUM 3axad U3 APYrux
IpEeAMETOB M IPAKTUYECKUX 3a4a4;, YMEHUE UCIIOJIb30BaTh
KOODAVMHATHYIO IPAMYI0O H  KOOPAMHATHYX  IUIOCKOCTb A
U300paKeHus pelIeHU ypaBHEHU I, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUAMU: (PyHKIUA, rpadux QyHKIUH,
HyIu QYHKIUH, TPOMEKYTKA 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yObIBaHUS, HauOOJblllee MW HAaWMEHbIEe 3HAYCHUs
byHKINY; YMEHHE OTNIEPUPOBATH MIOHATUSIMMU: npsimast
IIPOIOPIIMOHATILHOCTD, JIMHEHHAsT QyHKIIMS, KBagpaTUIHash (QyHKIIHS,
oOpaTHasi MNPONMOPLMOHATBHOCTh, Mapaboia, rumepdbosa; yMeHHe
ctpouth rpadpuku  QYHKIUH, HUCHOJB30BaTh TrpaduKd IS
ONPEAEICHUs] CBOWCTB MPOLIECCOB U 3aBUCUMOCTEW, ISl PELICHUs
3a/1a4 U3 JPYTUX Y4eOHBIX MPEAMETOB M pealbHOW KU3HH, YMCHHE
BbIpaXKaTh (hOpMyJIaMU 3aBUCUMOCTH MEX]Ty BEJIMUNHAMHU

YMenue OIIEPUPOBATH MTOHATHUSMM: IIOCJIEI0BATEIILHOCTD,
apupmeTnyeckass W TeoMeTpuYeckass  MPOrpeccHH;  yMEHHue
UCIIOJIb30BaTh CBOMCTBA IMOCJEN0BATENbHOCTEN, (POPMYIBI CyMMBI U
oOIIero 4ujeHa Mpu peuieHud 3ajJad, B TOM YHUCIE 3a/lady U3 JPYrux
y4eOHBIX IPEJAMETOB U PEATbHON JKU3HU

YMeHue pemarh 3aa4i pa3HbIX TUIOB (B TOM YHUCJIE HA MPOILEHTHI,
JOIM W 4YacTH, JABI)KEHHE, paboTy, IIEHy TOBAapOB U CTOMMOCTH
MOKYTIOK M yCIIyT, HAJIOTH, 3a/1a41 U3 00JACTH yNPaBICHUS JTNIYHBIMH
U CceMeWHbIMU (UHAHCAMM), yMEHHE COCTABIATH BBIPAKEHUS,
YPAaBHEHUsI, HEPABEHCTBA M CHUCTEMBI [0 YCIOBHIO 3aJa4u,
HCCIIEZIOBATh MOJIyY€HHOE PEUICHHE U OLEHUBATh MPaBIONOJ00HOCTD
IIOJIyYECHHBIX PE3YJIbTAaTOB

YMeHue oneprupoBaTh NOHATHAMU: PUTypa, TOUKA, OTPE30K, MpsMas,
ayd, JIOMaHas, yTod, MHOT'OYTOJIBHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIH u PaBHOCTOPOHHUU TPEYrOJIbHUKHY,
NPSIMOYTOJIBHBIN TPEYrOoJbHUK, MEIuaHa, OMCCEKTpHCa W BBICOTA
TPEyrojibHUKA,  YETBIPEXYTrOJbHUK,  MNapajieiorpaMmMm,  pomoO,
NpSMOYIOJIBHUK,  KBaApaT, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHasi; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (UTypaMu;
YMEHHE pEelIaTh 3a/a4¥, B TOM YHWCJI€ W3 MOBCEIHEBHOW XWU3HU, Ha
HAXOXJCHHE T€OMETPUUYECKUX BEJIMYUH C MPUMEHEHUEM H3YUYEHHBIX
CBOMCTB (uryp u pakton

YMeHue onepupoBaTh MOHATUSIMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeJIbHOCTh U MEPHNEHIUKYISPHOCTDh MPSAMBIX,
YIOJl MEXAY NOpSIMBIMH, NEPNECHIMKYJSAP, HAKIOHHAS, IPOEKIIUS,



11

12

13

14

15

16

nogobue  ¢uryp,  THOJOOHBIE  TPEYrOJbHUKH,  CHUMMETpPHS
OTHOCHUTEJIbHO TOYKH WM MPSIMON; yMEHUE pacro3HaBaTh PaBEHCTBO,
CUMMETPHUIO u nogoOue ¢uryp, napajyIeIbHOCTh u
MEePIEHIUKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

YMeHue omnepupoBaTh MOHATUAMM: JUIMHA, PACCTOSIHUE, YrOJ
(BelIMYMHA yria, CUHYC M KOCHUHYC YIJla TPEYyroJIbHHKA), IJIOIIA/Ib;
yMEHHE OLIEHUBATH pa3Mephl MPEAMETOB U 0OBEKTOB B OKPYIKAIOIIEM
MUpE; YMEHHUE TMPUMEHATh (POPMYJbl TEepuUMeTpa U IUIOIIAAH
MHOTOYTOJIBHUKOB, JUIMHBI OKPY>XKHOCTH M IUIOLIAIU Kpyra, oobema
IPSIMOYTOJIBLHOTO TapajuieNieluIe1a; YMEHHEe MPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CyMME YTJIOB TPEYTrOJbHHKA,
teopemy Iludaropa, TPUTOHOMETPUUYECKUE COOTHOIICHUS  JJIst
BBIUHCJIEHUS JIUIMH, PACCTOSIHUM, TUIOIIAAEH

YMenue wu300paxkarh IJI0OCKHE€ (UTYpRI U WX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TIOMOIIBI YEPTEHKHBIX
WHCTPYMEHTOB W DJJEKTPOHHBIX CPEJACTB 110 TEKCTOBOMY WIIH
CUMBOJILHOMY OTTUCAHUIO

YMeHue onepupoBaTh IMOHATHSAMU: TPSMOYTOJbHAs CHCTEMa
KOOpJMHAT; KOOPJAMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
NPOU3BEJCHHE BEKTOpa Ha YHUCIO, CKaJISIPHOE TMPOU3BEJCHUE
BEKTOPOB; YMEHHME HCHOJb30BaTh BEKTOPbl U KOOPAWHATHI JJIS
NPEACTABICHUS JAHHBIX U PELICHHs 3a7ad, B TOM YHUCIE U3 APYTUX
y4eOHBIX IPEIMETOB U PEANIbHON KU3ZHU

YMeHue onepupoBaTh IOHSATHUSMH: CTOJOMKOBBIE U KpPYrOBbIE
auarpaMMbl, TaONWIbI, CcpeAHee apu@MeTHdeckoe, MeAuaHa,
HauOoJIblllce ¥ HAaMMEHBIIICEe 3HAYEHHUS, pa3Max YHCJIOBOr0 Habopa;
yMEHHE W3BJIeKaTh, HWHTEPIPETUPOBATH M  MPEoOPa30OBBIBATH
UH(GOpPMAIIMIO, TPEACTABICHHYIO B TaOJWIAX M Ha JUarpaMmmax,
OTPa’)KaroIIyI0 CBOMCTBA U XapaKTEPUCTUKHU PEANbHBIX MTPOLIECCOB

U SBIICHWI; yMEHUE pAacClO3HABaTh W3MEHUMBBIC BEJIMYHMHBI B
OKpY’KarolIeM MHpE

YMeHue omnepupoBaTh MOHATUSIMU: CIY4YaWHBIA ONBIT (CIy4alHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBbITHE (DPIIEMEHTAPHBIA HMCXO.)
CIIy4ailHOTO OIIbITa, CIIy4aifHOE COOBITHE, BEPOSTHOCTH COOBITHSA;
YMEHHE HaXOJIUTh BEPOSTHOCTU CIIYyYalHBIX COOBITHI B OMBITAX C
PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;, YMEHHUE pellaTh
3a/1a4d METOJIOM OPTraHM30BaHHOIO mepedopa U C MCIOJIb30BAHUEM
npaBujia YMHOXEHHUS; YMEHHE OLICHUBATh BEPOSITHOCTU PEaJbHBIX
COOBITHI W SIBJICHUI, TOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX H
MaJOBEPOSITHBIX COOBITUH B OKPYXAIOIIEM MHpPE U B KU3HH;
3HAKOMCTBO C TMOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIKMX YUCENT U €T0 POJIbI0 B MACCOBBIX SIBIICHUSX
YMenue BbIOMpATh MOAXOIAIIMM HM3YYEHHBIM METOM ISl PEIICHUS
3a/1a4M, TPUBOAUTH MPUMEPHl MAaTEMATUUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMaTUKHU



B MCKYCCTBE, OIMCBHIBATH OTIEJIBHBIE BBINAIOLIUECS PE3YJIbTATHI,
[IOJIy4EHHBIE B XOJE€ Pa3BUTUA MATEMATUKU KAaK HAayKH, NPUBOIUTH
IIpUMEPBl  MAaTeMaTUYECKUX  OTKPBITUM U  UX aBTOPOB B
OTCYECTBEHHON U BCEMUPHON UCTOPUHU

IlepedeHb 3J1eMEHTOB coep:kaHus, NpoBepsieMbIXx Ha OI'D Mo MmaTemaTuke
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6.1

[IpoBepsieMblii JIEMEHT COIEpPKAHUS

Uucna v BEIYUCIEHUS

Harypanbnsbie u uensie uncina. [IpuzHaku 1eIMMOCTH LENBIX YUCEI
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOU, MPOIIEHTHI, OECKOHEUHBIE
nepUOJUYECKUe ApPooH

PanmonanbHbie uncna. ApudMeTHIecKre ornepaiu ¢ palioHaIbHBIMU
yucIaMu

JleticTBuTeNbHBIC Ynciia. ApudMeTHYECKHE ONiepaliuu ¢ JeHCTBUTEIbHBIMU
yucIaMu

[TpubnuxeHHbIC BEIYUCIICHUS, TTpaBUiia OKPYTIICHUS, TPUKUIKA U OIICHKA
pe3ysibTaTa BbIYUCICHUN

AnrebpanuecKkre BhIpaXKEHUS

bykBeHHbIe BbIpaxKeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )

Crenens ¢ uensiM nokaszateneM. CTeneHb ¢ paluoHaIbHBIM TOKA3aTEIEM.
CBoiicTBa CcTENEHU

MHorouieHsl

Anrebpanueckas 1poOb

ApudmeTndecknii KOpeHb HaTypaIbHOU cTeneHu. [lelicTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHOU CTETICHH

YpaBHEHHUs 1 HEPABEHCTBA

Lensie u gpoOHO-paImoHanbHbIe ypaBHeHHS. CHUCTEMBI M COBOKYITHOCTH
ypaBHECHUH

[enpie u gpoOHO-paImoHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB

Pemrenne TekcTOBBIX 3a1a4

HucnoBble MOCIEI0BATENBHOCTH

ITocneqoBaTeABHOCTH, CIIOCOOBI 3aJJaHUs IOCJIEI0BATEILHOCTEM
Apudmernyeckas u reoMmeTpudeckas nporpeccuu. @opmyna cIoKHBIX
IIPOLICHTOB

DOyHKIUU

OyHk1ms, crocoos! 3aaanns GyHkuu. ['paduk Gynkimm. O6macts
OTIpeJICICHNs] 1 MHOYKECTBO 3HaueHu# ¢pyHkuuu. Hymu GpyHkimm.
[TpomMesxyTku 3HAKOTIOCTOSIHCTBA. [I[pOMEXKYyTKM MOHOTOHHOCTH () YHKIIHH.
MakcumyMbl 1 MUHUMYMBI pyHkuun. Hanbonbliiee 1 HauMeHbIIee
3HaueHUe (QYHKIIMU HA IPOMEKYTKE

KoopannaTe! Ha IpsAMOi U TIJIOCKOCTH

KoopaunaTtnasa npsimast
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JlexkapToBbI KOOPAMHATHI HA IIJIOCKOCTH
I'eomerpus

['eomerpuueckue GUrypsl 1 X CBOMCTBA
TpeyronbHuK

MHOTOyroJbHUKU

OKpyXHOCTb U KpyT

N3Mmepenne reoMeTpuueCKuX BEITUYUH
BexTopsl Ha III0CKOCTH

BepostHOCTB M cTaTucTHKA
OnucarenpHas CTaTUCTHKA
BepositHOCTB

KombunaTtopuka

MHoxecTBa

I'padsr



YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

* Marematuka. Aunrebpa: 7-ii kimacc: 0a30BBIM YpOBEeHb: YydeOHUK; 15-¢ wu3manue,
nepepadboranHoe MaxkaperaeB FO.H., Munmrok H.I'., HemkoB K.W. wm np.; mom penakmueit
TensikoBckoro C.A. Axkunonepnoe o6mectBo «M3narensctBo «lIpocsemienues

* Maremaruka. AnreOpa: 8-if kmacc: 0a30BBI ypOBEHb: y4eOHHK; 16-¢ wu3maHue,
nepepabotannoe Maxkapeiue 1O.H., Munmox H.I'., Hemkos K.W. u nap.; mox penakuueit
TensikoBckoro C.A. Axkunonepnoe o6mectBo «M3narensctBo «IIpocBenienue»

* Maremaruka. Anrebpa: 9-ii kimacc: 0a30BbI ypoBeHb: yueOHUK; 15-e¢ wuzmanue,
nepepabotannoe Maxkapeiues 1O.H., Munmiok H.I'., Hemxor K.W. u nap.; mom pemaxiueit
TensikoBckoro C.A. AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

* Maremaruka. BepostHocTh U cTatucTKa: 7 - 9-€ Ki1acchl: 0a30BBIi yPOBEHb: YUEOHUK: B
2 4actax; 1-oe wuwsmanwe Beiconkmit M.P., SAmenko W.B.; mox penakumenn Amenko .B.

AxnmonepHoe obmiectBo «M3natenscTBo «IIpocBemnienner»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
) NuadpopManimoHHO-METOIMYECKOEe  THUCBMO 00  OCOOEHHOCTSX  IPETOIaBaHMs
yuebHoro mpeamera «Martemartuka»y B 2025/2026 yuebnom romy  https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

J Metonuyeckie peKOMEHIAMM 10 CO3JaHUI0 KIACCOB TEXHOJIOTUYECKOTO H
€CTECTBEHHO-HAY4YHOI0 Mpoduieil u KIaccoB ¢ yriyOJeHHBIM HM3y4E€HHEM MaTeMaTHUKH, (DU3HKH,
XUMHH, OUOJIOTUH B 00IIE00pa30BaTENbHBIX OPraHU3alUAX C UCHOJIB30BaHUEM HH(PACTPYKTYPHI,

CO3JaHHOM B paMKax HalHoHaibHOro mpoekrta «OOpazoBanue» (KBantopuymsl, IT-ky0s, Touku

pocra u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

o C60pHI/IK THUIIOBBIX 3aﬂaHHfI AJIL TEKyHICro OLICHUBAHUA I10 y‘Ie6HHM npeamMeTam
«Marematuka " «MupopmaTrka. (2024 r.) https://edsoo.ru/wp-

content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

o Meroauueckue pexkomeHnanuu. CreHapud KOMIUIEKTOB y4eOHBIX —3aJjaHUif-
KOHTEKCTHBIX 3aJad K ydyeOHOMY Kypcy «BeposTHOCTh M cratuctuka». 7 kimacc (2024 r.)

https://edsoo.ru/wp-

content/uploads/2024/12/mr veroyatnost i statistika komplekty uchebnyh zadanij 2024.pdf
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https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmmotreka LIOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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