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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 anreOpe Ha YypOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON  TpOrpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a takxke (enepanbHoil paboyeil mporpaMMel
BOCIIUTAHUSI U PEATM3YETCS TMOJHOCTHIO B COOTBETCTBUU C (eaepaabHOM
paboueil mporpamMMoit 1o npeamety “Anredpa’”.

AnreOpa sBISE€TCS OJIHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOOecleuyMBaeT W3y4yeHUE JPYrUX JUCHUUILUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK MW TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO I TPOJOJDKEHUs OOpa3oBaHMs U B TOBCEAHEBHOM >KU3HH.
Pa3Butre y o00y4aromuxcsi Hay4dHbIX MPEACTaBICHUN O MPOUCXOXKIECHUU U
CYIIIHOCTH ajreOpandeckux abCTpakiiuii, Cloco0e OTpaKEHUsT MaTeMaTHIEeCKOM
HAYKOU SBJICHUN U MPOIIECCOB B MPUPOJI€ U OOIECTBE, PO MaTEMATHUYECKOTO
MOJICIMPOBAaHUSI B HAyYHOM I[IO3HAHMM U B TIPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHHIO  HAYYHOTO  MHUPOBO33PEHUS U KAa4eCTB  MBIIUICHHUS,
HEOOXOMUMBIX JJIi aJanTallid B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuenue anrebpbl oOecrieuynBaeT pa3BUTHE YMEHUs HaOJ0/1aTh, CPAaBHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTHU MBILIUICHHS, CIIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHUS M BBIBOJBI, (hOPMYIUPOBATH
yTrBepkeHus. OcBoeHue Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST 00YYarOUUXCs: OHM HCIOJIb3YIOT JEAYKTHUBHBIE M HHIYKTUBHBIC
paccykJieHus, 0000IeHne U KOHKPETU3aIuio, adCTparupoBaHUe M aHaJIOTHUIO.
OOyuenue anrebpe MpeanosiaracT 3HAUYUTEIBHBIM O00BEM CaMOCTOSATEIHLHOM
JESATEIBHOCTH OOYYAIOIIMXCS, TOITOMY CaMOCTOSITENIbHOE pelIeHUe 3a/1a4
SABJISIETCS peaiu3alien eaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AJredpa» ajii OCHOBHOTO
oOuiero  0o0pa3oBaHUS OCHOBHOE MECTO 3aHMMAIOT  COJIEP)KaTelIbHO-
MeTonuueckue JuHuUU: «Yucma U BBIYUCICHHS», «ANreOpanyeckue
BBIPQXKCHUSD), «YpaBHEHUsA U HepaBeHCTBa», «DyHkumm». Kaxnmas u3 3tux
CoJIepKaTeIbHO-METOAMUECKUX JTMHUN Pa3BUBACTCA HA MPOTSIHKEHUU TPEX JIET
U3Y4YCHHS Kypca, B3aUMOJICUCTBYS C IPYTUMU €ro JIMHUSIMU. B Xo7e u3yueHus
y4eOHOTO Kypca OOydaroIMMCS MPUXOJUTCS JIOTHUECKH PacCyKIaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3BbIK. B CBSI3U C 3THM B MporpamMmy
yueOHOTO Kypca «Anredpa» BKJIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX Pa3jeliax MaTEMaTHYECKOTO 00pa30BaHMUs
U CIHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHUBEPCAIHHOTO
MaTeMaTudeckoro s3bika. CopepikaTeabHOM M CTPYKTYpPHOW OCOOEHHOCTHIO
y4e0HOTO Kypca « AnreOpay sIBJISIETCS €r0 MHTETrPUPOBAHHBIN XapakTep.

Conepxanue nuHuUM «Yucina W BBIYUCICHUS» CIY)KHUT OCHOBOM s
TaNbHEHIIET0  W3Y4YeHUs  MaTEeMaTHUKHU, CIHOCOOCTBYET  Pa3BUTHIO Y
oOydJaronmuxcst ~ JIOTUYECKOTO0  MBINUICHUS,  (OPMUPOBAHHUIO  yMEHHS
MOJIb30BATHCS AITOPUTMAMH, & TAKXKE MPUOOPETECHUIO MPAKTUICCKUX HABBIKOB,
HEOOXOJMMBIX JJi TOBCEIHEBHOW >XWM3HMU. Pa3BUTHE TOHATHS O YHCIE Ha
YpPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHWs CBS3aHO C pPAIlMOHAIBHBIMU U
UppAlMOHATFHBIMU  YHCIaMH,  (OPMHUPOBAHHMEM  MPEACTaBICHUH O
JNEUCTBUTEIBLHOM YHCIIE. 3aBEPIICHUE OCBOCHUSI YHMCIIOBOW JIMHUU OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHUIO.

Conepxanue AByX anreOpandeckux JUHUN — «Asrebpandeckue
BBIPOKEHUS» U «YPABHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y



oOy4Jaronmxcsi MaTeMaTUYecKoro amnmapara, HeoOXOAMMOIro MJis pPelIeHUs
3a/lay MaTEeMaTUKHU, CMEXHBIX NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oOImiero oOpa3oBaHus YYeOHBIA MaTepual
IpyNnupyercs BOKPYT pallMOHAIBHBIX BBIpaXKeHUU. AnreOpa JEeMOHCTPUPYET
3HAUYEHHE MATEeMATHKHU KaK S3bIKA JIJISl TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH,
OMKCaHMs MPOLIECCOB U SIBJICHUHN peasibHOro Mupa. B 3amaun oOyuenus anredpe
BXOJAT TaKXe JajlbHEHlllee pa3BUTHE AJTOPUTMUYECKOTO  MBILIUICHHUS,
HE0OXO0IUMOr0, B YACTHOCTH, JUIsl OCBOCHUS Kypca HHPOPMATUKH, U OBJIAJICHUE
HaBbIKaMM JIEAYKTUBHBIX paccyxjeHuid. [IpeoOpa3zoBanue cUMBOIBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHMS, CIIOCOOHOCTEM K MaTreMaTH4eCKOMY
TBOPYECTBY.

Conepxanue  (yHKUMOHAIBHO-TpaUUYECKOM JIMHUM  HAIEJIeHO Ha
NOJIydeHHEe OOydYaromuMucad 3HaHMM O  (QYHKIUSAX Kak  Ba)kKHEHIIeu
MaTEMaTUYECKON MOJENN JUIsl ONMUCaHUSl U UCCIENOBAaHUS Pa3HOOOPa3HbIX
IpoLIECCOB M SIBIIGHUW B Tpupoje U obmiectBe. M3ydeHue wmatepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYArONIUXCS YMEHHUS HCIOJIb30BaTh pa3InYHBIC
BBIPA3UTEIIbHBIE CPEACTBA SI3bIKAa MATEMaTHUKU — CJIOBECHBIC, CHMBOJIUYECKHE,
rpaguyeckue, BHOCUT BKJIaad B (OPMHUPOBAHHME TMPEJICTABICHUNA O POJIU
MaTE€MaTUKH B Pa3BUTUHU IIUBUIIU3AINH U KYJIbTYPHI.

CornacHo ydyeOHOMY TulaHy B 7-9 Kiaccax u3ydaercs Y4eOHBIM Kypc
«Anrebpay», KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3/ielibl COACPKaHUS:
«Yucna u BBIYUCHCHUSY», «ANreOpanveckue BBIPAKEHUSD», «YPaBHEHUS H
HEPaBEHCTBa», « DyHKIIUN.

Ha wusyuenue ydeOHOro kypca «Anredpa» oroautcs 306 dacos: B 7
kiacce — 102 yaca (3 vaca B Hezento), B 8 kinacce — 102 yaca (3 daca B HeJleo),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u OOBIKHOBEHHBIE U JIECSITHUUHBIE, IEPEX0]] OT OJHON (POPMBI 3aITUCH
npobeit k gapyroid. IloHsTHe palMOHAIBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
yIOPSJOUYUBAHUE PALMOHAIBHBIX 4YHCEN. ApudMeTHuecKhe JEeUCTBUS C
palMOHAIBHBIMHA YHUCHaMU. PemieHne 3aiad u3 peanbHOM MPAaKTUKU HA YacTH,
Ha JPOOH.

Crenenb ¢ HaTypalbHBIM TMOKa3aTeJeM: OIMpeJeieHue, npeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEACNICHUs, 3aluch OoJbIIUX 4Yucend. [IpoueHTsl,
3aMuch MPOLIEHTOB B BUJE APOOU U ApoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC
3a/1a4M Ha NPOLECHTHI, PELIEHUE 3a/1a4 U3 PEATbHOUN MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JEIUMOCTH, pa3lOKEHUE Ha MHOKUTEIN
HATypaJIbHBIX YUCET.

Peanbubie 3aBHUCHMMOCTH, B TOM 4Hcle TpsiMas W oOpaTHas
IIPONIOPUMOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YUCIIOBOE€ 3HAYEHHUE BBIPAKECHUA C [EPEMEHHOM.
Jlonyctumple 3HaueHuss nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXKIY
BeIUYMHAMU B Buje Gopmysibl. Beruncienus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPOKEHUN, TOXKICCTBEHHO pPAaBHBIC BBIPAKEHUsS, IpaBUiIa
npeoOpa3oBaHus CYMM U TPOU3BEJCHUN, TpaBUia PACKPBITHUS CKOOOK H
IPUBEACHUS TOJIOOHBIX ClIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAIbHBIM MOKA3aTENIEM.

OnHownensl W MHOrowieHol. (CreneHb MHorowieHa. (CroxXeHue,
BBIYUTAHUE, YMHOKEHUE MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXKEHUSA:
KBaJpaT CyMMbl M KBaapar paszHoctH. @DopMyna pa3HOCTH KBaJpaToB.
Pa3znoxeHne MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHHs, MpaBuUiia MpeoOpa3oBaHUsS YpPaBHEHWS,
PaBHOCHJIBHOCTh YPABHEHUH.

JIuHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHHUSI, pEUICHUE JHMHEHHbIX ypaBHEHHU. (CocCTaBi€HUE YpPaBHEHUU IIO
YCJIOBHUIO 3a7jauu. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMs TepeMeHHbIMH U ero rpadux. Cucrtema
JIBYX JIMHEWHBIX YpPAaBHEHUM C JBYMsS [EpPEMEHHbIMU. Pelienue cucrem
ypaBHEHU# CIOCOOOM TMOACTAaHOBKHU. [Ipumepsl pereHus TEeKCTOBBIX 3ajlad C
IIOMOILBIKO CUCTEM YPaBHEHUM.

DOyHKUUHA

Koopnnnara toukm Ha npsmon. YUucioBele mpoMexyTku. PaccrosHue
MEXAY IByMsI TOUKAMH KOOPAUHATHOW MPSIMOU.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOYKA Ha KOOPIMHATHON IuiockocTd. Ilpumepsl TIpaukoB, 3agaHHBIX
(opmynamu. UreHne rpagukoB peanbHbIX 3aBUCUMOCTeH. [lonsATHe QyHKUMA.
I'papux Qynkumn. CpoiictBa (yHKkumid. JluxedHas QyHKuus, e€ rpauk.
I'paduk ¢yHKIMK Y = X]. I'paduyeckoe perieHHe JIMHCHHBIX ypaBHCHHH U
CUCTEM JIMHEWHBIX YPaBHECHUIA.

8 KVIACC



Yucya ¥ BbIYUCTIEHUSA

KsampaTtueiit kopenr u3 uucia. [loHstue 00 uppalMoHaILHOM YHCIIE.
JlecsaTuanbie MPUOMHKCHUS HUppaluOHATBHBIX yucell. CBolicTBa
apu(METHICCKUX KBaJpaTHBIX KOPHEH M WX MPUMEHEHHE K MpeoOpa3oBaHUIO
YHCJIOBBIX BBIPAXKECHUN U BEIYMCICHUAM. [[eiCTBUTENBHBIC YHCIA.

Crenenb ¢ 1eIbIM TOKa3zaTeneM M e€ cBoiicTBa. CTaHmapTHas 3alucCh
yHcJa.

AJuireOpandecKkue BbIPaKeHUSA

KBagparHeiii TpEéXwieH, pa3loKEHHWE KBAJpaTHOrO TpEXWIEHA Ha
MHOKUTEH.

AnreOpaunyeckass JapoOb. OCHOBHOE CBOMCTBO alireOpanyeckou Ipoowu.
CrnoxeHue, BBIUUTAHHE, YMHOXXCHHUE, JeJICHUE alreOpandecKux JIpoOei.
ParmonanpHbIC BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBampatnoe ypaBHeHue, ¢dopMyina KOpHEH KBaJApaTHOTO YpaBHEHHUSI.
Teopema Buera. PemeHne ypaBHEHHM, CBOISIIMXCS K JIMHEWHBIM U
KBagpaTHbIM. [IpocTeiiime 1poOdHO-paliMOHaIbHBIC YPaBHECHHUS.

I'paduueckass uHTEpHIpeTanys ypaBHCHHH C JBYMsS II€pEeMEHHBIMU U
CHUCTEM JIMHEHHBIX ypaBHCHUW C JABYMsI IEepeMEHHbIMM. [IpuMepsnl perieHus
CHUCTEM HEJIMHEHHBIX YPaBHEHUN C IByMS MIEPEMEHHBIMU.

Pemrenne TekCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoM.

YucnoBble HEpaBeHCTBA M HX CBoucTBa. HepaBeHCTBO ¢ oaHOM
IIEpEMEHHON. PaBHOCHJIBHOCTh HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM
nepeMeHHON. CHCTEMBI IMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOIA.

DOyHKUUHA

[Tonsatue ¢ynknuu. OOmacTh oOmNpeneacHus W MHOXKECTBO 3HAUYCHUU
dbynkuuu. CiocoObl 3a1anus QyHKITUH.

I'padux pynkuu. YUrenne cBoiicTB PpyHkiuu mno e€ rpaduky. [Ipumeps
rpaguKoB QYHKIHM, OTPAKAIOIMIUX PEATTLHBIE TPOIECCHI.

OYHKIMK, OMHCHIBAIONIUE MPSAMYI0 M OOpaTHYIO MPONOPIIMOHATbHBIC
3aBUCUMOCTH, UX Tpaduku. DyHkumm Yy = X2, Y = X3, y = VX, y=|x|.

['paduaeckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHI.
9 KIIACC

Yuciia v BBIYMCICHUSA

PanmonansHple  4ucna, UppalMOHANBHBIE  YHMCHA, KOHEYHBIE U
OECKOHEYHbIE JEeCATUYHBbIE JpoOM. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN,
JNEUCTBUTENbHBIE 4YHUCIA KaKk OECKOHEUYHbIE JecATUYHBbIe ApoOu. B3aumuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YHUCEN H
KOOPAMHATHOM ITPSAMOM.

CpaBHeHME JCUCTBUTENBHBIX 4YHUCET, apU(PpMETUUYECKUE HEUCTBUS C
JNEUCTBUTEIILHBIMUA YUCIIAMH.

Pa3mepsl 0OBEKTOB OKpYKAIOUIEr0 MHUpPA, JJIUTENbHOCTH MPOILIECCOB B
OKPYKaroLIEeM MUpeE.

[Ipubnux€HHOe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOIMKEHUS.
Oxkpyrnenue uucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.



KBagparHoe ypaBHenHue. PemieHne ypaBHEHMH, CBOJSIIUMXCA K
KBaJipaTHbIM. bukBanparHoe ypaBHeHue. IIpumepbl pelieHus ypaBHEHUU
TPEThEU U YETBEPTOU CTEIIEHEUN PA3JI0KEHUEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3aj1a4
anreOpanyecKuM METOJIOM.

YpaBHeHUE ¢ 1ByMs IIEpEeMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JIMHEHHBIX YpPaBHEHHM C JBYMs IIE€pEMEHHBIMHU. PellleHHMe cucrteMm JIBYyX
ypaBHEHUM, OJIHO M3 KOTOPBIX JIMHEHHOE, a JPYroe — BTOPOM CTEIECHHU.
['padmueckas uaTEpIIpeTaliUs CUCTEMBI YPaBHEHUN C IBYMsI TIEPEMEHHBIMH.

Pemrenne TekCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

UucnoBble HEPAaBEHCTBA M X CBOWCTBA.

Penrenue nmrMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. Pemenne cucrem
JIMHEHMHBIX HEPAaBEHCTB C OJHOW TNiepeMeHHOW. KBajpaTHble HEpPaBEHCTBA.
I'padmueckas uHTEpHpeTasi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMMU.

DOyHKUUHA

Ksampatnunas ynkius, e€ rpaduk u cBoicrpa. [lapadosa, KoopIUHATHI
BEPIIUHBI TapaboJIbl, OCb CHMMETPHH 11apadoJIbI.

Ipadukn dbyskmmii: Yy = kx, y = kx + b, y =k/x, y =x3, y =YX, y = |X| u
MX CBOMCTBA.

Yucii0BbIe MOCAEAOBATEIHHOCTH U MIPOrPECCHH

[lonsATHE YMCIOBOU MOCIENOBATEIBHOCTU. 3aJaHUE MOCIIEI0BATEIbHOCTH
peKyppeHTHOH (opmynoi U popmyIoil N-ro uieHa.

Apudmernueckass 1 reomeTpuyeckas nporpeccur. @opMynbsl N-ro 4yjaeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCcCuii, CyMMbI IIEPBBIX N YIECHOB.

N300paxxeHre 4aeHOB apU(PMETHUECKON M F€OMETPUYECKOW MPOrPECCHid
TOYKAMHU Ha KOOPAUHATHOM IJIOCKOCTU. JIMHEWHBIN U SKCIIOHEHIIMAIBHBIN POCT.
Cnoxublie IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpamMMbl y4yeOHOTO Kypca
«Anrebpa» xapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIUTAHME:

OPOSBJICHMEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY pPOCCUHUCKON
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHMEM K JIOCTHXKEHUSM POCCUMCKUX
MaTEMaTUKOB U POCCUUCKONW MaTEMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ATUX
JTOCTH)KEHUM B IPYTUX HAyKaX W MPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOTHEHUIO O0S3aHHOCTEN TpakllaHWHA W peau3aiiu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMUS
Pa3IUYHBIX  CTPYKTYp, SIBJICHUH, TMpOLENyp TPakKIaHCKOrO OOIIeCTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ASTHYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM Ba)XXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKON Ha AaKTMBHOE YYacTH€ B PEUICHWU MPAKTUYECKUX 3aJad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUU BCEH MKU3HU JJIsl YCIEIHON MpodeccuoHaIbHOM
JESTETbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJIMBUIYAIbHOM TpPACKTOPUHU OOpa30BaHUS M IKU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUH, pPaCCYX IACHUN, YMEHUIO BUACTDH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMEl B [IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IIPEICTaBIICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, TPUPOIBI
U 00IIecTBa, MOHUMAHUEM MAaTEMaTUYECKON HayKh Kak cepbl 4eI0BEUECKOM
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJI Pa3BUTHUS LIUBUIU3ALINH,
OBJQJCHUEM SI3bIKOM MaTE€MaTUKM W MAaTeMaTUYECKOM KyJIbTypOHM Kak
CPEACTBOM  TO3HAHUSI MHpPA, OBJIAJACHUEM MPOCTEHIIMMU  HaBBIKAMH
UCCIIE0BATENbCKOMN eI TEIbHOCTH;

6) pusnyeckoe BocnuTaHUe, POPMHUPOBAHUE KYJbTYPbI 310POBbS U
IMOLMOHAJILHOIO 0JIaronoJIyuns:

FOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHHS B HMHTEPECAX CBOETO
3II0pOBBs, BEIECHHUS 3JI0POBOTO oOpa3a JKW3HU (370POBOE THUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHA W OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA peDIECKCHH, TMPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPyroro 4e0BeKa;

7) 3K0JIOTHYEeCKOe BOCIIUTAHUE:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUWM JJISl PEIICHHS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB



Y OLICHKH UX BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYKAOUIEN Cpebl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) amanTranmus K M3MEHSAKIIUMCH YCJIOBHAM CONHAJIBHON H
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pPE3 MPAKTHUYECKYIO AESATEIBbHOCTh, B TOM
YyluCclie YMEHUE YUYUTbCS Yy JAPYyTHX JIojied, NpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITAa IPYTUX;

HEOOXOUMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWN, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATUSA, TUMIOTE3bI 00 OOBEKTaX W SIBJICHUAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABaTh AEHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHHUMATD
CTPECCOBYIO CUTYAIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH
NpPUHUMAEMbIE pElIeHUsl U JACHCTBUsA, (HOPMYIUPOBATh U OIEHUBATH PUCKHU U
MOCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

e BBLISBIATH Hu XapaKTEpPU30BaATh CYIIIECTBCHHBIC MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, IMTOHATUM, OTHOIIICHUN MEXy MOHSITUSIMH,
bopMyIUpOBaTH OIPEICIICHUS MOHATUMH, YCTaHaBJIMBATh
CYIIIECTBEHHBIM MPU3HAK KJIacCHU(UKAIIMHA, OCHOBAHMS ISl 0000IIEeHUS
Y CpAaBHEHHUS, KPUTEPHUU IIPOBOJUMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHUPOBATh M MPEeOOpPa30OBBIBATh CY>KICHUS:
yTBEPAUTEIbHBIE W OTPHIATEIbHbIC, €IUMHUYHbIC, YaCTHBIC U OOIIHeE,
YCJIOBHBIC;

e BBISIBJISATH MAaT€MAaTHUYECKUE  3aKOHOMEPHOCTH, B3aWMMOCBS3U U
npoTuBOpeunsi B (DaKTax, JAHHBIX, HAOIOMCHHUSX W YTBEPXKICHHSIX,
npeiaraTh  KpUTEPUHU  JJIsi  BBIABICHUS  3aKOHOMEPHOCTEW U
IIPOTUBOPEUNI;

e JICJIATh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUCHUM, YMO3AKIIOUCHUM 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHUM (TIPSMbBIC U

OT  TPOTHUBHOIO),  TMPOBOJAUTH  CAMOCTOSITEIbHO  HECJIOKHBIC
JI0KA3aTeNbCTBa MAaTEMATUYECKUX ¢dakToB, BBICTPAUBATH
apryMEHTALMIO, IIPUBOJIUTH IIPUMEPBI 151 KOHTPIPUMEPBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOM 3a1auu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HAMOOJee MOIXOIANUN ¢ YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKue 1eiCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIIBCKUNA  MHCTPYMEHT
Mo3HaHus, GOPMYIUPOBATh BOMPOCH], (PUKCUPYIOIMIUE MPOTUBOPEUUE,
npo0JeMy, CaMOCTOSITEIPHO YCTaHABIMBATh HWCKOMOE W JAHHOE,
dbopMHUpOBaTH TUMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UINIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IUTAHY HECIIOXKHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  KCCIECOBAaHWE IO  YCTAHOBJICHUIO



0COOEHHOCTEl MaTeEMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSATEIIbHO  (opMyJIMpoBaTh  O0OOIIEHUS W BBIBOABI  IIO
pe3ynbTaTaM IMPOBEAECHHOTO HAOJIOJICHUS, MCCIICIOBAHUSA, OICHUBAThH
JOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHUIA;
IIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BHTHE IPOIlecca, a TaK)Ke BBIJIBUTaTh
IIPEIOJI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBJISATh HEJIOCTATOYHOCTh W HM30BITOYHOCTHh MH(OpPMAIIUU, JAHHBIX,
HEOOXOIMMBIX JIJISL PCIICHHMS 3a]1a4H;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh U HHTECPIPETHPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS,

BEIOMpATh (OpMy TpeaCTaBIICHUS WHOOpPMAIMU M HJUTFOCTPHPOBATH
peracMbie 3aJladyd CXeMaMH, JuarpamMMaMH, HWHOW TpadHuKod M uX
KOMOMHAIIUSIMU;

OIICHUBATh HAJIEKHOCTh MHMOOPMALIMK 10 KPUTEPUSIM, MPEI0KCHHBIM
YUHUTEJIEeM WIH CHOPMYIUPOBAHHBIM CaMOCTOSITEIIBLHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe TeHCTBUS:

BOCHIPUHUMATh H (OPMYIUPOBATh CYXJICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M TEJSIMU OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THCBMEHHBIX TEKCTax, JIaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

B XOJe OOCYXJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoun
TEMBbI, TPOOJIEMBI, pelIaeMOl 3a/aud, BHICKA3bIBaTh UJCH, HAIICICHHbBIC
Ha TOWCK pPEHICHUS, COMOCTABJISITH CBOU CYXXIEHHUSA C CYXICHUSIMU
JIPYrUX YYaCTHUKOB JMAJIOTa, OOHApYXUBATh Pa3IMuM€ U CXOACTBO
NO3UIMNA, B KOppeKTHOU ¢dopme (popMyIupoBaTh pa3HOTIACHs, CBOU
BO3PAKCHHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpATh  (popMar
BBICTYIJIEHHS C Y4€TOM 3aJad Tpe3eHTallud U OCOOCHHOCTEU
ayJIuTOPHH;

NOHUMAaTh U  MCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHANBUYaIbHONM pabOThl MPU PEHICHUU YYEOHBIX MaTeMaTUYeCKHX
3ajay;

OpUHUMATh  1[eb  COBMECTHOW  JIEATENbHOCTH,  IUTAHHUPOBATH
OpraHu3allMi0 COBMECTHOW paboOThl, pachpenensTh BHABI padoT,
JIOTOBApPUBATHCA, 00CY X AaTh MPOIECC U PE3YNbTAaT padoThl, 0000mAaTh
MHEHUSI HECKOJIBKMX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYyXKIeHus, OOMEH
MHCHHUSIMH, MO3TOBBIC LITYPMbl U JPYTHe), BBIIOJNHATH CBOK 4acThb
paboThl ¥ KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTMMHU YICHAMH
KOMaH/IbI, OIEHUBATh Ka4eCTBO CBOETrO BKJIaJla B OOIIMN TPOIYKT TIO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh ILJIAH, AJITOPUTM PEUICHUS 3aaayu (WiH
€ro 4YacTh), BBIOMpATh CMOCOO peHieHUs ¢ YYETOM HMEIOIIUXCS
pPECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOU MH(OpMAITUH.



CaMOKOHTPOJIb, SMOIIUOHAJIbHBI HHTEJIEKT:

e BIIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca M|
pe3ynbTaTa pelieHus MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIIEHUMBATh COOTBETCTBUE pe3yjbTaTa MACSATEIbHOCTU IOCTABICHHOM
HeIM U YCIOBUSIM, OOBSCHATH NPUYMHBI  JIOCTHKCHHUS WU
HEJOCTW)KEHUs  1EeNH, HaxOJIuTh  OIIMOKY, JlaBaThb  OLEHKY
npUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 7 kJjacce oOy4arolIUMCS TMOJYYHUT CIAETYIOITHE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia 1 BBIYUCJICHUA

BreimonHaTe, coueras yCTHbIE M MMCbMEHHBIC MPUEMBI, apru(pMETHUCCKUE
JEUCTBUS C PallMOHAJIbHBIMHU YHCIIAMU.

HaxoauTh 3Ha4YeHHUS YKMCIIOBBIX BBIPAKCHUH, MPUMEHATH Pa3HOOOpa3HbBIC
CrocoObl W TPUEMBI  BBIUMCICHHS 3HAYCHUH JIPOOHBIX  BBIPAKCHHM,
coJiep KaluX 0OBIKHOBEHHBIC U JECATUYHBIC JTPOOH.

[TepexoauTs OT 0HOM (HOPMBI 3aMMMCH YUCET K APYroi (mpeoOpa3oBhIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHMBATH U yHOPSAA0YMBATH PAllMOHAIBHBIC YUCTIA.

OKpyraars yucia.

BpINONMHAT TPUKUIAKY M OLEHKY pe3yJibTaTa BBIYUCICHUH, OIICHKY
3HAUECHMI YMCJIOBBIX BBIPAKCHHM. BBINOIHAT, AEHCTBUA CO CTENEHAMHU C
HaTypaJbHBIMU MTOKA3aTEISIMH.

[IpyMeHSIT, TpU3HAKK  JACIMMOCTH, Pa3JIOKEHHE HAa  MHOXHUTEIU
HaTypaJbHBIX YHCEII.

PemaTth mpakTUKO-OpPUEHTUPOBAHHBIC 3a]1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIIMOHATIBHOCTBIO BEIWYUH, MPOIEHTaMU, WHTEPIPETUPOBATH
pe3ysibTaThl pEIICHUS 3adad C y4YETOM OrpaHMYEHUM, CBSI3aHHBIX CO
CBOWMCTBAaMHU PACCMAaTPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonb3oBaTth  anreOpandeckyrd  TEPMUHOJOTHIO M CHMBOJIUKY,
IPUMEHSITH €€ B IPOIECCe OCBOSHUS YU4eOHOTO MaTepHala.

Haxogute 3HaueHnss OYKBEHHBIX BBIPKEHHM TPH 3aJJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

BeimonHaTte  mpeoOpa3oBaHMS  IIEJIOTO  BBIPAXKEHHUS B MHOT'OYJICH
MIPUBEJICHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BpINOMHAT YMHOXKEHHE OJHOYJIEHAa HA MHOTOWIEH M MHOTOWJICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh Pa3JI0KEHUE MHOTOUYJIEHOB HA MHOXKHUTENIH C MOMOILBIO
BBIHECEHHS 3a CKOOKM OOINEro MHOXHUTENs, TPYNIUPOBKH CIAracMbIX,
npuMeHeHus (HOPMYJIT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensaTs TpeoOpa3oBaHUS MHOTOWICHOB ISl PEIICHHS Pa3IMYHBIX
337124 U3 MaTeMaTHUKH, CMEXHBIX IIPEIMETOB, U3 pEaIbHOM MPAKTUKHU.

Hcnonbs30BaTh CBOWCTBA CTENEHEW C HATYPAIbHBIMU ITOKA3aTEISIMHU IS
peoOpa3oBaHUsl BHIPAKCHUI.



YpaBHeHUs U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUS C OJHOW MEPEMEHHOM, TPUMEHSIS MTpaBUIIa
nepexo/la OT HCXOOHOTO YpPaBHEHHS K paBHOCUIbHOMY eMy. IIpoBepsrs,
ABJISIETCA JI YUCIIO KOPHEM YPaBHEHUS.

[Ipumensats rpaduueckrie METOAbl MPU PEIICHUU JIMHEUHBIX YPABHEHUHN U
UX CUCTEM.

[TogOupaTe mpuMepsl Hap 4YKCEI, ABJISIONIMXCS PEIICHUEM JIMHEHHOro
YPAaBHEHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPJMHATHOM MJIOCKOCTU TpaduK JIUHEHHOTO ypaBHEHHS C
JIBYMSI TIEPEMEHHBIMH, TMOJb3YSICh TpadUKOM, MPUBOJAUTH NMPUMEPHI PEHICHUS
YpaBHEHHUS.

Pemars cuctemsbl ABYX JIMHEMHBIX YPABHEHUW C ABYMs NEPEMEHHBIMHU, B
TOM 4Huciie TpadhUuecKH.

CocraBisaTe M pelmarh JUHEHHOE YPAaBHEHUE WM CHCTEMY JIMHEMHBIX
YPaBHEHUW 110 YCIIOBUIO 3a1a4d, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a1a4M ITOJy4YEHHBIN pe3yJIbTarT.

DOyHKUUHA

N300paxkaTth Ha KOOPJAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YMCIIOBBIC
IPOMEKYTKH Ha alreOpanvyeckoMm si3bIKe.

OrMeuarb B  KOOPJAMHATHOM  IJIOCKOCTA TOYKM IO  3aJaHHBIM
KOOpJIMHATaM, CTpPOUTh Trpaduku JUHEUHbIX QYyHKIUNA. Crpouth Tpaduk
byakuuu y = [X|.

OnuceiBaTh € TOMOIIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEKIY
BEJIIMYMHAMU: CKOPOCThb, BPEMS, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuthb 3HaueHne QPyHKITUU 10 3HAUCHUIO €€ apryMeHTa.

[Tonumarts rpadudeckuii cnocod MpeacTaBICHUs U aHalIu3a HHGOpMaITUH,
U3BJICKATh W HMHTEPIPETUPOBATh HHPOPMAIMIO U3 TPaPUKOB pPEATbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuenuss B 8 kiacce oOyyaromuics MOJYyYUT CIIETYIOITUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BBIYUCJICHUSA

Hcnonp30BaTh HavaJbHBIE MIPEICTABICHNUS O MHOXKECTBE JIEMCTBUTEIBHBIX
yucen s CpaBHEHHUSA, OKPYTJEHUS U BBIYUCICHHWM, H300pa)kaTh
JIEUCTBUTEJILHBIC YMCIIa TOUKAMU Ha KOOPIMHATHOM MPSIMOM.

[IpumeHsaTh MOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHU, UCTIONB3YS IPU HEOOXOAMMOCTH KAJIbKYJIATOP, BBHITIOJIHATh
npeoOpa3oBaHusl BBIPAKEHUM, COIEPXKAIIMX KBaJApPAaTHBIE KOPHHU, HCHOIB3YS
CBOMCTBA KOPHEW.

Hcnionp30Bath 3anucu OOJIBIIMX U MAJIBIX YUCEN C TTOMOIIBIO AECATUYHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUsI

[IpuMeHsTh MOHATHE CTENEHH C IEeJbIM TOKa3aTelIeM, BBIOIHATh
mpeoOpa30BaHUs BRIPAKEHUH, COJEPKAIUX CTETICHH C IIETTBIM IMOKa3aTeIeM.

BrIMOTHATE TOXKIECTBEHHBIE PEOOPa30BaHUS PAIIMOHATIEHBIX BHIPAKCHUM
Ha OCHOBE MPaBWJI JACHCTBUN HAJ MHOTOYJICHAMH U alreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensaTs mpeoOpa3oBaHUs BHIPAKCHUH TSI PEIICHUS PA3IMYHbIX 33124
13 MAaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA



Pewars nuHeliHble, KBaApaTHBIE YPABHEHUS U PAllMOHAJIbHBIE YPABHEHUS,
CBOJISIILIUECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH,
B TOM YHCIIe C MPUMEHEHUEM TIpaduUecKuxX MNpejcTaBlieHui (yCTaHaBIUBATh,
UMEET JIM ypaBHEHHWE WJIM CUCTEMAa YPAaBHEHUN PELICHUS, €CIU HMEET, TO
CKOJIBKO, U TIpOYee).

[TepexoauTs OT ciaoBeCHON (GOPMYIUPOBKH 3ajlaud K €€ anreopanvecKoin
MOJENN C IIOMOUIIBIO COCTAaBJIEHUSA YPAaBHEHUS WIM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 3aJadydl IOJyYECHHBIH
pe3yJbTar.

[IprMeHATh CBOMCTBA YHWCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M HUX CHUCTEMBI, JaBaTh
rpa@uyuecKyro WJUTIOCTPAIMI0 MHOXKECTBA PEIICHU HEPABEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKUUHA

[TorumaTh U UCTIOIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHHUS ), OMPEACATh 3HaUYCHUE (DYHKIMHU MO0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA PYHKIUMU 10 €€ rpaduKy.

Ctpouts rpaduku 31eMEHTApHBIX (PYHKIMA BUAA:
y = kix, y = x2, y = X3,y = |X|, ¥ = VX, OIHCHIBATH CBOICTBA YHCIOBON

byHk1uu 1o e€ rpaduky.

K koniy oOyueHuss B 9 kjacce oOydYarolluiicsi MOJYYHUT CIETYIOIIUE
MpEMETHBIC PE3YIbTATHI:

Yncia v BBIYMCTIEHUSA

CpaBHUBATH U YNOPSAIOYMBATH PAIUOHAIIBHBIC U UPPALlMOHATIbHBIC YUCIIA.

Breimonuare apudmeruueckue ACHCTBHUS C pallMOHAIBHBIMU YHUCIAMU,
coyeTass YCTHbIE W TIHUCbMEHHbIE TPUEMBI, BBINOJHATh BBIUUCICHUS C
HppanMoHaIbHBIMU YUCIAMH.

Haxonute 3HaueHHs CTENEHEW C MEIbIMU MOKA3aTeIsIMU W KOPHEM,
BBIYUCIISITh 3HAUCHUS YHUCIIOBBIX BBIPAKCHUI.

OKpyTJIsITh JCHUCTBUTENIBHBIE YHUCJIA, BBIMOJHATh MPUKUIKY pPE3yibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHeiiHbIe U KBaJpaTHbIC YpaBHEHUS, YPAaBHEHUS, CBOJSIIMECS K
HUM, POCTEHNIIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHUS.

Pemars cucTembl IByX JIMHEMHBIX YPABHEHHUU C ABYMS NEPEMEHHBIMHU U
CUCTEMBl JBYX YpaBHEHHH, B KOTOPBIX OJHO YpPaBHCHUE HE SIBISETCS
JIMHENHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpandyeckuM CHocoOOM C TOMOIIbIO
COCTAaBJICHUSI YpaBHEHUS WJIM CHCTEMbl JBYX YpaBHEHUH C JByMS
NePEMECHHBIMH.

[IpoBoauTE HpOCTENIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHU,
B TOM YHCJIe ¢ NMPUMEHEHUEM rpaduuecKux MpeJCTaBICHUN (yCTaHABIUBATH,
UMEET JIM ypaBHEHUE WJIM CHUCTeMa YPAaBHCHUHN pEIICHUS, €CIM HMEET, TO
CKOJIbKO, U TpoYee).

Pemrats nuHeitHbIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, U300paXKaTh
peleHre HEPaBeHCTB Ha YMCJIOBOM MPSMOM, 3alUChIBaTh PELIEHUE C MOMOIIBIO
CUMBOJIOB.



Pemate cucCTeMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YKCJIOBOM TMpPAMOM, 3alMChIBaTh pPEIICHHWE C TOMOIIBIO
CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DyHKUNH

Pacnio3naBate (pyHKIME M3y4eHHBIX BHIOB. [10Ka3bIBaTh CXEMaTHUECKU
pAacIioJIo’KEeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBrucumocts oT

3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth 1 300pakaTh CXeMaTHUECKU TpapuKu KBaIPAaTUUHBIX (QYHKIINH,
OIMCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX IpaduKam.

Pacno3naBate KBagpaTHuHylo GQYyHKOHIO 10 (QopMyne, MNPUBOAMUTH
OpUMEPHI KBaIPaTUUHBIX (YHKIUH U3 pealbHON )KU3HU, (PU3UKU, TEOMETPUU.

YuciaoBble N0OCI€10BATEIBLHOCTH H IPOrPecCUm

Pacnio3naBaTh apuMETHUECKYI0O M T€OMETPUUYECKYI0 HpPOrpeccuu Ipu
pa3HbIX COCO0AX 3a7aHMsl.

BbINONHATE BBIUKCIEHHMS C HCIOJNB30BaHMEM (QOpMYya N-ro ujieHa
apu(pMeTUYECKON U reOMETPUUECKON MPOTrPECCHii, CyMMbI IIEPBBIX N UJICHOB.

N300paxaTh 4JieHbl MOCIENOBATEIBHOCTH TOYKAMHM HAa KOOPJIMHATHOU
IUIOCKOCTH.

Pematp 3a1aun, CBA3aHHbBIE C YUCIOBBIMU MOCJIEI0BATEIBHOCTSIMH, B TOM
quclie 3aJayd M3 peaJbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYJIATOPA,
U (POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acos DJIeKTPOHHbIE Bunnl gesireJLHOCTH
HaunmenoBanmue
Ne (undposbie) 00y4arouuxcs ¢
pa3iesioB H TeM KoHTpoJibHbIE IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE Y4€TOM NMPOrpaMMbl
NPpOrpaMmslI padoThI padoThI
pecypchl BOCITUTAHUA
becena «Tparenus
Yucna u
becnana B uudpax»
1 BBIUMCIICHMUSL. o5 3 0 bubnuoreka [JOK Virpa "Apudmeraxa i
PanuonansHaBIC https://m.edsoo.ru/7f415b90 p p
anredpa B JIpeBHEM
qucliia "
MUpe
Huckyccns
«ToxxmecTBEHHO
5 Anrebpanyeckue 57 3 0 bubmmoteka [IOK ABHDIE BEIDAKEHISD
BBIPAKECHUS https://m.edso00.ru/7f415b90 P P
Urpa naGupuHr no
TeMe «MHOTOUYIICHBI»
Hrpa
«MaremaTudecKui
0oli» 1Mo TeMe
3 YpaBHeHUS U 20 ) 0 bubmunorexa [IOK «Pemenue 3anau ¢
HEpPABEHCTBA https://m.edso00.ru/7f415b90 | TOMOIIBIO JIUHEWHBIX
ypaBHeHui» Yac
obmenus «I 1)1 n
3aJla4y Ha JBUKCHHUE
Koopnunars! u bu6morexa IIOK VYpok —urpa
4 P 24 1 1 1 P P

rpa¢uku. OyHKuu

https://m.edso0.ru/7f415b90

«3Be3aHBII Hac



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

byHKIIINY YPOK
WCCJICIOBAaHHE
«I"paduku u ux
PUMEHECHHE)

Hrpa
«MaremaTnyeckuii

5 [ToBTOpEHUE U 6 1 bu6mmoreka [IOK Hoesm. Becera
000011IEHNE https://m.edsoo.ru/7f415b90
«Hctopuss BOB B
udpax».
OBIIEE KOJIMYECTBO
YACOB IO 102 10

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE Buabl neiTeJJbHOCTH
HaumMmeHnoBaHnue
Ne (undposbie) 00y4aroIuXxcs ¢
pa3iejioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE Y4€TOM MPOrpaMMbl
NporpamMmsl padoTbI padoThI
pecypchl BOCIIMTAHUS
becena «Tparenus
becnana B uudpax»
Pemenue 3anau Ha
TaKTUKO— TEXHUYECKUE
XapaKTEePUCTUKU
OpYXHsl BpEMEH
Yucna n Py BP
bubmuorexa [JOK bopoaunckoro
BBIYHCIICHHUS. 15 1 0
https://m.edsoo.ru/7f417af8 | cpaxenus u
KBagpatHbie kKopHI .
KynukoBckoii OUTBEI.
3HaKOMCTBO UCTOpUEN
pPa3BUTHUSI MAaTEMATUKH.
Uccnenosanme
«OTKpbITHE
HPPAITOHATTBHOCTH
Yucna n "
HUccnenosanue "Pactyt
BBIUKCIICHUS. 7 1 0 bu6nuoreka [IOK I B OTOpOZE
CreneHb C 1enbIM https://m.edsoo.ru/7f417af8 p "
pazuKaIbI
MoKa3aTeJieM
Anrebpanueckue Urpa - nabupunT
BBIPAKEHHUS 5 0 1 bubmmorexa LIOK "He3nakomble
P . https://m.edsoo.ru/7f417af8 |
KBagpatHslii BBIPAKECHHUS



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

TpEXUIICH

Anrebpanyeckue
Ypok-copeBHOBaHHE
4 BBIPKEHHUSI. 15 bubamnoreka HOK "TlomyCTHMbIE SHAYCHIS
AnreGpandeckast https://m.edsoo.ru/7f417af8 y"
npobu
IpoOb
3HaKOMUTBCA C
YpaBHeHU U HCTOPHUEN pa3BUTHUSA
5 HEpPABEHCTBA. 15 bubnmnoreka HOK anreOpsl.
KBanpatHbie https://m.edsoo.ru/7f417af8 | HUccinemoBaunue
ypaBHEHUS "Teopema Buera B
pELICHUN ypaBHEHH"
YpaBHeHus u HccnenoBanue
6 HEpaBEHCTBA. 13 bubmuorexa [JOK "Onucanue pearbHbIX
Cucremsl https://m.edsoo.ru/7f417af8 | mporeccoB cUCTEMOM
yYpaBHEHUHU ypaBHeHHH"
VYpaBHeHus u .
; HePABCHCTEA 12 bubmuorexa [JOK lNarapuHckuii ypok
p i https://m.edsoo.ru/7f417af8 | «KocmMoc — 3T0 MBI»
HepasencrBa
Bupryanbnas
3 DOyHKIINH. 5 bubmuorexa [JOK 3KCI:< 4 cnst «Jloporain
OCHOBHbBIE TOHATHUS https://m.edsoo.ru/7f417af8 P P
[Tob6enpr»
DyHKIUH. [Ipoext "Co3nanue
9 ‘II/}II(I:{JI:BLIe 9 bubmmorexa [JOK MI;EMO-III/ICHJ(I)BBIG:
https://m.edsoo.ru/7f417af8
byHKIIUA byaKIIAN"
10 [ToBTOpEeHME 1 6 bubmuoreka [JOK

000011IeHNE

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



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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102

10




9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE Buabl nesiTeJJbHOCTH
HaumMmeHnoBaHnue
Ne (undposbie) 00y4arouuxcs ¢
pa3iejioB H TeM Kourpoubnbie | IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE Y4€TOM MPOrpaMMbl
NporpamMmsl padoTbI padoThI
pecypcebl BOCIIUTAHUSA
1 Yucna ¥ BBIYUCIIEHUS. 9 1 0 bu6nuoreka [IOK becena «Tparenus
JlelicTBUTENbHBIC YKCTIA https://m.edsoo.ru/7f419d08 | becnana B udpax»
Pemenue 3amau c
YpaBHeHUs U
BuGmiorexa LIOK HCIIOJIb30BaHUEM
HEpPaBEHCTBA. u
2 HUCTOPUYECKHUX
YpaBHEHUs C OJTHOU 14 1 0 https://m.edsoo.ru/7f419d08 P
. JAHHBIX ITOOEIbI
MEepEMEHHOMN
VYuiakoga.
CBos urpa
YpaBHeHUA U
3 HepaBeHcTBa. CHucTeMBl 14 1 0 bubmmorexa LOK «Marematirieckas
p L https://m.eds00.ru/7f419d08 | moaenb peanbHbIX
ypaBHEHUH .
COOBITHI»
YpaBHeHUd U
4 - 16 ) 0 bubmuorexa [JOK
P ' https://m.edsoo.ru/7f419d08
Hepasencrtpa
Hcropuuecknii
aKcKypc «M3 ncropun
BuG 10K Pa3BUTHUS TOHATHUS
nonroTeka
5 DOyHKIHH KITHHD)
yHKH 16 2 1 https://m.eds00.ru/7f419d08 Pynicu
Uccnenosanme

«DyHKIHMH U UX
MIPUMEHEHHUEY,



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

«DyHKUINH B

npodeccusx»
Yucnossle 15 ) bubnmnoreka HOK HccnenoBanue
OCJIEN0BATEIILHOCTH https://m.edso00.ru/7f419d08 | «Ywuciaa ®uboHadUN»
[ToBTOpEHME,

WNuTennexryanpHas
00001enue, 18 1 bubmaorexa LIOK urpa «Kocmuueckue
cucTeMaTu3anus https://m.edso0o.ru/7f419d08 P

. TTATTH
3HAHUHN
OBUIEE KOJIMYECTBO
102 10

YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJLHbIe
Bcero P
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

ITonsTue paiuOHAJIbHOI'O
qucia

ApudmeTrnueckue neicTBUs
C pallMOHAbHBIMH
yrcnamu. ClnoxeHue u
BbIYUTAHUC pallUOHAJIBHBIX
yucen. becena «Tparenus
becnana B udgpax»

ApudmeTrnueckne eicTBUS
C palMOHAJIbHBIMHA
YuCIaMH. 3aKperieHne
MIPaBHJIA CIIOKCHUS 1
BbIYUTAaHUA pallMOHAJIBHBIX
qrcel.

Apudmernaeckue 1eMCTBUS
C palMOHAILHBIMU
YUCIIaMH. Y MHOKEHHUE 1
JIeJICHUE PallMOHAIBHBIX
YHCell.




Apudmernueckue 1eHCTBHS
C palMoOHAILHBIMU
YqHCcIaMu. 3aKperieHue
HpaBUia YMHOKCHHUS U
JIeTICHUS pallMOHAIBHBIX
qucen. *-

Apudmerndeckue a1eHCTBUS
C palMOHAJILHBIMU
YHCIIAMHU.
CoBepIieHCTBOBaHUE
3HaHui. *

CpaBHeHnue,
yIOpsSAOYNBaAHUE
parroHaipHBIX uncen. Urpa
"Apudmernka u anredpa B
peBuem mupe"

CpaBHenue,
yHOpsAOYMBaHUE
PalMOHATILHBIX YHCEl.
3akperieHUue 3HaHUM.

Konrponsnas padora Nel
o TeMe "PalnioHaabHbIE
guciaa"

10

CreneHb ¢ HaTypaJbHBIM
MIOKa3aTeseM

bu6nmoreka [JOK
https://m.edsoo.ru/7f4211de

11

CreneHsb ¢ HaTypaJIbHBIM

bubmmoreka [JOK
https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

noKasaTesieM. 3aKkperyieHue
3HaAHUI.

12

CreneHsb ¢ HaTypaJIbHBIM
nmokasareneM. Bo3peaeHue
HEOTPUIIATEIILHOTO YUCJIA B
CTEICHb.

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154¢

13

CreneHb ¢ HaTypaJIbHBIM
mokasareiieM. Bo3seaeHue
OTPHUIIATEIIHOTO YUCJIA B
CTEICHb.

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypaJIbHBIM
nmoka3arenem. HaxoxaeHne
3HA4YECHUH BBIPAKEHUN,
COAEpKAINX CTENEHD C
HATypaJbHbBIM MIOKA3aTEJIEM.
Huckyccus «ToxaeCTBEHHO
PaBHBIE BBIPAKEHUS»

15

Pemenne oCHOBHBIX 3a1a4
Ha IpoOH, TPOIICHTHI U3
peanbHOM MPAKTUKHU.
[IpoueHTsl, 3anuch
MIPOIIEHTOB B BHJIE APOOU U
JIpoOu B BHJIE TIPOIICHTOB. *

16

Pemenne ocHOBHBIX 33134
Ha podu. *

17

Perrenuie ocHOBHBIX 3a7a4



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Ha IIPOLICHTHI U3 PeaIbHOU
NPaKTUKH. *

18

Konrponbnas padora Ne2
o teme "ParnoHanpHbIE
yucia'

19

IIpusHaku genumoctu
HaTypaJIbHBIX YNCEIL.

20

PaznoxxeHus Ha MHOXKUTEIIN
HATYpaJIbHBIX YUCCII

21

PeanbHble 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIUOHAIIBHOCTH

22

PeanbHbIe 3aBUCHUMOCTH.
[Tpsimast u oOpaTHas
MIPONOPLIMOHATIBHOCTH.
3akpenyieHue 3HaHuu.

23

PeanbHbIe 3aBUCHMOCTH.
[Tpsimast u oOpaTHas
MIPONOPLIMOHATIBHOCTH.
Pemenue 3amau.

24

PeanbHble 3aBUCHMOCTH.
[Tpsimast 1 oOpaTHas
MIPONOPLIMOHATIBHOCTH.
Pemenue 3amau.

25

KonTponbnas padota Ne3
o teme "ParnoHanpHbIE




ypcna'*

26

BykBenHbIe BhIpayKeHHS ™

bu6mmoreka [JOK
https://m.edsoo.ru/7f41feec

27

ITepemennsie. JlomycTumpie
3HAUYCHUS IEPEMEHHBIX

28

Dopmysl

29

®opmyiibl. Beruncienue
3HAYEHUU MEPEMEHHOH 110

bopmyne.*

30

IIpeoOpazoBanue
OYKBEHHBIX BBIPAXKCHUH,
pacKpbITHE CKOOOK U
npuBeIeHNE TTOJOOHBIX
clIaraeMbIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fafa

31

[TpeoGpa3zoBanue
OYKBEHHBIX BBIPKEHUH,
pacKpbITHE CKOOOK U
MpUBEIEHNE TTO00HBIX
citaraeMbIX. TOXIIECTBEHHO
paBHBIC BEIPAKEHUS,
npaBujIa Mpeoodpa3oBaHus
CYMM U TIPOU3BEICHUH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41fd70

32

[IpeoOpazoBanue
OYKBCHHBIX BBIPOKCHUH,
PacKpBITHE CKOOOK 1
MpHUBeICHNE TT0JOOHBIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

cnaraeMsIx. [IpaBuina
PacKpBITUSI CKOOOK 1
NPUBEICHUS TTOJOOHBIX
CJIaraeMbiX.

Konrtponsnas padora Ned

33 no Teme "Anredpanydeckue
BbIpakeHus"

34 CBolicTBa CTEIICHH C bubmuoreka [JOK
HaTypaJbHbIM [10KA3aTEJIEM https://m.edso00.ru/7f421382
CBoliCTBa CTEIICHU C

35 HaTypaJbHBIM ITOKa3aTeIeM bubmorexa HOK

P . ) https://m.edsoo.ru/7f42154e
3akperuieHue 3HaHUuM.
CBo¥iCTBa CTENIEHU C
36 HaTypaJbHBIM ITOKa3aTeIeM bubmorexa HOK
yp o https://m.edsoo.ru/7f4218be
VYipoiieHne BbIpaXXeHU.
bu6mmoreka [JOK
7 M

3 HOTOMICHET https://m.edsoo.ru/7f42276e
MHorouseHsbl. 3aKpernieHne

38 3HAHUH. bubmuorexa [JOK
Urpa nabupuHT 1m0 TeMe https://m.edso00.ru/7f422930
«MHOTO4JICHBI»

39 CroxeHHe U BEIYUTAHHE bubmuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

bu6nmoreka [JOK

4 .

0 YMHOIKCHHE MHOTOICHOB https://m.edsoo.ru/7f422cc8

41 Clo)xeHne, BEIYUTAaHUE U bu6mmoreka [JOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8

YMHOKCHHUEC MHOT'OYJICHOB.

https://m.edsoo.ru/7f422fca

Kontposbnas padota Ne5

bu6mmoreka [JOK

42 "
1o TeMe Ajire6p auecie https://m.edso0.ru/7f423182
BBIPAXKECHUS
DopMyJIbl COKPAIEHHOTO
yMHOXeHus. [IpousBenenue bubnuoreka [IOK

43
Pa3HOCTH U CYMMBI JIBYX https://m.edsoo.ru/7f42432a
BBIPAKCHU.
DopmyJIbl COKPALLIEHHOTO

44 YMHOX€eHHUs. Pa3zHOCTB bubnuoreka [IOK
KBaJpaToOB JABYX https://m.edsoo.ru/7f42464a
BBIPAKCHU.
DopMyIbl COKpaIEHHOTO
ymHoxkeHus. KBagpar bu6nuorexa [IOK

45
CYMMBI ¥ KBaIpaT pa3HOCTH https://m.edsoo.ru/7f424c12
JIBYX BBIPaKEHU.
DopMyIbl COKpAIEHHOTO
ymHOxkeHus. KBagpar bu6nuorexa [IOK

46
CYMMBI ¥ KBaJIpaT pa3HOCTH https://m.edsoo.ru/7f424c12
JIBYX BBIPAQKEHUMU.
DopMyIbl COKpALIEHHOTO
YMHOKEHHS.

47 [IpeoOpazoBanue bubnmoreka [JOK

MHOTO4JIEHa B KBaJIpaT
CYMMBI WJI Pa3HOCTH JABYX
BBIPAKCHUI.

https://m.edsoo.ru/7f424fd2



https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

48

DopMyIbl COKpALIEHHOTO
ymHOXkeHus. CyMMa u
pPa3sHOCTh KYOOB IBYX
BBIPAXKEHUI.

bubmuoreka [JOK
https://m.edsoo.ru/7f4251d0

49

PaznoxxeHnne MHOTOYICHOB
Ha MHOXHUTeJ. BerHeceHne
00I11er0 MHOKHUTEIISI 3a
CKOOKH.

bu6mmoreka [IOK
https://m.edsoo.ru/7f423312

50

Paznoxxenne MHOTOYICHOB
Ha MHOXHUTeJ. BerHeceHne
00I11er0 MHOKHUTEIISI 3a
CKOOKHM. 3aKperieHne
3HAHUM.

bu6mmoreka [IOK
https://m.edsoo.ru/7f4237fe

51

Paznoxxenne MHOro4jieHoOB
Ha MHOxuTeim. Cnocod
TPYIITAPOBKH.

bu6mmorexa [IOK
https://m.edsoo.ru/7f4239de

52

KonTponbnast padota Neb
o Teme "Anrebpanyeckue
BBIPAXKECHUS"

53

VYpaBHeHue, IpaBuia
npeoOpa3oBaHus
YPaBHEHUS,
PaBHOCHUIIBHOCTD
YpaBHEHUN

54

JIuneliHoe ypaBHEHHE C
OJHOM NEPEMEHHOM,



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

pelIeHNE JIMHENHBIX
ypaBHEHUI. YUCI0 KOpHEH
JMHEWHOTO YpaBHEHUSI.

55

JInneliHoe ypaBHEHHE €
OJIHOM IIEPEMEHHON,
pELLIECHUE JIMHENHBIX
ypaBHeHuu. Urpa
«MaremaTudeckuii 60i» Mo
teMe «Penienue 3a1a4 ¢
MTOMOILBIO JIMHEHHBIX
YPaBHEHUI»

bu6mmoreka [IOK
https://m.edsoo.ru/7f420482

56

Jluneiinoe ypaBHEHUE €
OJIHOM IIEPEMEHHON,
pelIeHNE JIMHENHBIX
ypaBHEHUH. 3aKperuicHHE
3HAHUM.

S7

Pemenue 3a1a4y ¢ MOMOLIBIO
ypaBHeHuii. CocTaBiieHue
YPaBHEHUH 110 YCIOBHIO
3aJ1a4H.

bu6mmoreka [JOK
https://m.edsoo.ru/7f42064e

58

Pelienne TeKCTOBBIX 3a/1a4
C IOMOIIBIO YPaBHEHUH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f420806

59

Pemenue 3amau Ha
JBIKEHHUE C ITIOMOIIBIO
ypaBHeHui. Yac oOmeHus
«ITJIJ1 v 3amaun Ha
JIIBIDKCHHE

bu6nmoreka [JOK
https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

60

Pemenne 3amaqy CTOUMOCTbD,
MMPOU3BOAUTCIIBHOCTD C
MTOMOIIbIO YPaBHEHHI

bubmuoreka [JOK
https://m.edsoo.ru/7f420e6e

61

JInneliHoe ypaBHEHHUE C
ABYMs ICPEMCHHBIMUA U €T'0

rpaduk

bubmuoreka [JOK
https://m.edsoo.ru/7f427c32

62

KonTponbhast padota Ne7
no teme "JInnHeiHble
ypaBHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f427¢e8a

63

Cucrema 1ByX JIMHEHMHBIX
YpaBHEHUH C JBYMS
MEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f42836¢

64

CucremMa 1ByX JIMHEHHBIX
YpaBHEHUH C IBYMSI
nepeMeHHbIMH. Crioco0
MOJICTAHOBKHU.

65

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C IBYMSI
nepemeHHbIMH. Crioco0
MOJICTAHOBKHU. 3aKpETICHUE
3HAHUU.

66

Pemenne cucreM nByx
JIMHENHBIX YPAaBHEHUN C
JBYMsI IEPEMEHHBIMU

67

Pemenue cucrem
ypaBHEHUH

bu6nmoreka [JOK
https://m.edsoo.ru/7f4284de



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

68

Pemmenue cucrem
ypaBHEHUU. 3aKperuieHre
3HAHEUH.

bubmuoreka [JOK
https://m.edsoo.ru/7f42865a

69

Pemenue cucrem
ypaBHeHUU. Perienue
3a7ad4.

bubmuoreka [JOK
https://m.edsoo.ru/7f4287d6

70

Pewenne cucrem
ypaBHeHul. [Ipumepst
peueHus TEKCTOBBIX 3a7a4
C IOMOIBIO CUCTEM
YpPaBHEHUU.

71

Pemenue cucrem
ypaBHEHUH. 3aKperUIeHHE
3HAHUM.

72

KonTponbhas padota Ne§
no teMe "JInHeiHbIe
ypaBHEHHUS U HEpaBeHCTBA"

bu6mmoreka [JOK
https://m.edsoo.ru/7f421044

73

Koopaunara Touku Ha
pSAMOi

bu6mmoreka [JOK
https://m.edsoo.ru/7f41de76

74

YuciioBble TIPOMEKYTKH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41dff2

75

YuciioBble TPOMEKYTKH.
3akperieHUue 3HaHUM.

76

Paccrosinne mexy 1ByMst
TOYKaMU KOOPJAMHATHOM
PAMOM



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

77

Paccrosinue mexnay nByms
TOYKaMU KOOPAVHATHOU
NpsMOi. 3aKkperieHue
3HAHUU.

78

IIpssMoyronbHas cucreMa
KOOpAMHAT Ha IUIOCKOCTH.

bubmuoreka [JOK
https://m.edsoo.ru/7f41el6e

79

IIpssMoyronbHas cucreMa
KOOPJMHAT HA IJIOCKOCTH.
N3o00pakenne Touek Ha

KOOPAMHATHOW INIOCKOCTH.

bubmuoreka [JOK
https://m.edsoo.ru/7f41e42a

80

[Tpumeps! rpaduxos,
3aJJaHHBIX (POPMYITaMHU.

bubmuoreka [JOK
https://m.edsoo.ru/7f41e8a8

81

[Tpumeps! rpadukos,
3a/laHHBIX (OpMyJIaMHu.
CocraBneHnue TaOnUIbl
3HauYEHUN QPYHKIHH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ed80

82

[Tpumeps! rpadukos,
3a/laHHBIX (OpMyJIaMHu.
[TocTpoenue rpadgukoB.

83

[Tpumeps! rpadukos,
3aJJaHHBIX (OPMYITaMHU.
3akpernieHue 3HaHui. *

84

Yrenue rpadpukoB
peabHBIX 3aBUCUMOCTEH.
I'padux n3meHeHus
TEMITEpaTyp.

bu6nmoreka [JOK
https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

Urenue rpapukoB

85 peabHBIX 3aBUCHMOCTEH.
I'paduk nBHKEHUS.
bubmmorexa [IOK
86 [Tonsitre GyHKIUY. https://m.edSO(I)_Fru/7f4lef06
87 ['padux pyHKINN
R IV Brmorexa LIOK
yHKIIID https://m.edsoo0.ru/7f41f078
89 CoiicTBa (hyHKIHIA. bubnuoreka [IOK
3akperuieHue 3HaHUuM. https://m.edsoo.ru/7f41f1fe
. bu6nuorexa [IOK
%0 Jlunetisiast Gy https://m.edso<I)l.rUI7f427282
01 Jlunetinas QyHKIusI. bubnnoreka [JOK
3akperuieHue 3HaHUM. https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduxa bu6nuorexa [IOK
JTUHEWHOU QYHKINU https://m.edsoo.ru/7f426d1e
[TocTpoenue rpaduxa
JTUHEWHOW (QYHKIMU.
93 3akpernieHue 3HaHui. Ypok
uccnenoBanue «l papuku u
UX IPUMEHEHUE)
94 I'padux Gynkimm y =[x|
95 I'paduk pynkuuu y =[x| .
3akperieHue 3HaHuMu.
96 KonTtponbnast pabora Ne9 bubmuorexa [JOK



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

no teme "Koopaunarel u
rpaduKy.
Oynknun'/Beepoccuiickas
MpoBepoYHas paboTa)

https://m.edsoo.ru/7f41f50a

97

IToBTOpEHME 1O TEME
"Apudmernueckue
NENCTBUA C
pPalMOHOAJIbHBIMU
ypciaamu" O0001eHne
3HAHMUH.

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

98

[ToBTOpEHUE MO TEME
"MHorowieHsI".
O0o001IcHNE 3HAHUH.
becena «ctopus BOB B

ugpax».

bu6mmoreka [JOK
https://m.edsoo.ru/7f429f32

99

IToBTOpEHME 1O TEME
"JIuHeWHbIE YpaBHEHUS U
CHCTEMBI JIMHEHHBIX
ypaBHeHui". O6001eHne
3HAHWUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB Kypca 7
Kiacca, 0000IIeHe 3HaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

101

HToroBasi KOHTPOJIbHAS
pabota(Bcepoccuiickas
mpoBepouHasi pabora)



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

IToBTOpEHKHE OCHOBHBIX
MOHATHI U METOAO0B Kypca 7

. bubnmoreka [JOK
102 Kiacca, 06o0menme 3Hafmﬂ' 1 0 https://m.edsoo.ru/7f42a900
Urpa «MaTemMarudeckuit
oe31».
OBUIEE KOJIMYECTBO YACOB
102 10

I10 ITPOT'PAMME



https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero H3yYeHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 KBagpaTHbIli KOpeHb U3 YKCIIa 1 0 0
P P https://m.edsoo0.ru/7f42d452
[TonsiTHE 00 MppaAMOHATIEHOM
2 gucie. becena «Tparenus 1 0 0 bubmmorexa [JOK
' P https://m.edsoo.ru/7f42eaaa
becmnana B nudpax»
3 Jecstuunbie MpUOIMKEHUS 1 0 0
HPPALMOHATEHBIX YHCENT
JecstTuunbie MPUOTMKEHUS
4 VPPALMOHATIBHBIX YNCEL. 1 0 0
3akpenyieHue 3HaHuMu.
5 JlelicTBUTENbHBIC YKCTIA 1 0 0
CpaBHEHHE TEUCTBUTEIBHBIX
6 1 0 0
quUCen
CpaBHEHME AEHCTBUTEIBHBIX
7 yucell. 3aKperuieHUEe 3HaHUM. L 0 0
3HaKOMCTBO UCTOpHEN
Pa3BUTHSI MAaTEMATHKH.
Apudpmernueckuii
8 . 1 0 0
KBaJIPaTHBIH KOPEHb
9 YpaBHeHue BuIa X = a 1 0 0



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

CgoiicTBa apuMeTHIECKUX
KBaJPaTHBIX KOPHEM.

bubmuoreka [JOK

10
Uccnenoanue «OTKpbITHE https://m.edso00.ru/7f42d862
UPPALMOHATIEHOCTH
CgoiicTBa apuMeTHIECKUX

11 KBaJpaTHbIX KOPHEN bubmoreia OK

P pHEH https://m.edso0.ru/7f42d862

3akperieHue 3HaHUH.
[IpeoOpazoBanue YUCTOBBIX
BBIPAKECHUM, COAECPIKALUX

12 KBaJIpaTHbIE KOPHHU. bubnuorexa [JOK
BblHeceHre MHOXKUTENS U3 - https://m.edso0.ru/7f42dd26
MoJ1 3HaKa KopHsl Buecenue
MHOXHTEJS 101 3HAK KOPHS.
[IpeoOpazoBanue YUCTOBBIX

13 BBIPAKECHUM, COAECPIKALUX bubnuorexa [JOK
KBaJpaTHbIEC KOPHHU. https://m.edsoo.ru/7f42ded4
PaznoxeHne Ha MHOKUTEIH.
[IpeoOpazoBanue YUCTOBBIX
BBIpa)KEHUI, co/lepKaIux

14 KBaJpaTHbIC KOPHHU. bubnnorexa [JOK
OcBoOoskaeHue oT https://m.edsoo.ru/7f42e0be
UpPPaIMOHAILHOCTH B
3HaMeHaTeNe IPOooHu.

15 Konrponsnas padora Nel mo bubnuorexa [IOK
teme "Uuncna u BeruncineHus. " https://m.edsoo.ru/7f42e262

b
16 CTeneHs C IeNIbIM nommorexa HOK

https://m.edsoo.ru/7f4354a4



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4

rokasarejem *

CraniapTHas 3aIKCh YHCIIA.
Pa3mepbr 00beKTOB
OKpY>KaroIiero mupa (0T

bubmuoreka [JOK

17 3JIEMEHTAPHBIX YaCTHUIL JI0
p A https://m.edsoo.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTMTEILHOCTD IIPOIIECCOB B
OKpY’KarolieM MUpe
18 CBoiiCTBa CTENIEHU C IIEJIBIM bubnuorexa [JOK
ToKa3aTejieM https://m.edsoo.ru/7f435648
CBolicTBa CTENEHH C LEJIBIM
19 IOKa3aTreyieM. 3aKpeIIeHUe bubmaorexa IJOK
y AP https://m.eds00.ru/7f435648
3HAHUH.
CBolicTBa CTENEHH C LETTBIM
20 IOKa3arejieM. YIIPOIIeHHE bubmaorexa LJOK
L P https://m.edso00.ru/7f435648
BBIPAKCHHM.
CBoJ¥iCTBa CTENEHH C LETLIM
nokazareneMm. CTaHgapTHas
21 3amuch yncna. Mceiaenosanue bubmaorexa LJOK
. ) https://m.edso00.ru/7f43599a
PactyT 11 B oropone
pagukainer"
CBOMNCTBA CTEIEHH C IIEIBIM
99 nokazatesnem. CTanaapTHas bu6mmoreka [JOK
3alUCh YKCIIA. 3aKPETICHUE https://m.edsoo.ru/7f435ed6
3HAHWH.
23 KBaapatHbIii TpEXUIICH.



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

Pemenue 3aga4 Ha TaKTHUKO—
TEXHUYECKUE XapPaKTEPUCTUKU
OpYKHUs BpeMeH
bopoauHckoro cpaxxenus u
KynukoBckoit OUTBHI.

KBaaparHbIi TpEXUIIEH.

24 .
3akperieHue 3HaHUH.
Paznoxenue kBapaTHOro
o5 TpEXWIEHa HA MHOXKHUTEIH. bubnuorexa [JOK
Urpa - nabupuHT https://m.edsoo.ru/7f42fd38
"He3nakomeble BbIpaxeHus"
Paznoxenue kBapaTHOro
26 TpéXuIeHa Ha MHOKHUTEIIH bubmorexa [JOK
p . ' https://m.edsoo.ru/7f42fd38
CoxkpaiiieHue 1po0ei.
KonTponbnas padorta Ne2 no
27 temaMm " CrerneHu bubmmorexa [TOK
. " https://m.edso0.ru/7f42ec80
KBaapartHblil TpexuieH".
bu6mmoreka [IOK
28 Anrebpanyeckas ApoOb
p P https://m.edso00.ru/7f430382
JonmycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOJIAIINX B
anredpanvdeckue BhIPaKEeHUS
JonmycTuMble 3HaUEHUSA
30 MIEPEMEHHBIX, BXOIAIINX B

anredpandyeckue BhIPaKECHHUS.
3akperieHue 3HaHuMu.



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

31 OcHOBHOE CBOMCTBO bubnmoreka [JOK
anreOpandeckoi Apodu https://m.edso0.ru/7f4308e6

39 Coxkparienue apobeii Ha bubnnoreka [JOK
OJTHOYJICHBI. https://m.edsoo.ru/7f430a8a

33 Cokparenue apodeii Ha bubnnoreka [JOK
MHOTOYJICHBI. https://m.edsoo.ru/7f430f44
KoHnTtponbhas padora Ne3 mo

34 teme "Anredpandeckue bubmorera [JOK

" P https://m.edso0.ru/7f430f44
Ipodu

35 CrnoxeHue U BeIYUTaHUE bubnuorexa [JOK
anreOpanvecKux JApoOei. https://m.edsoo.ru/7f43128c
CroxeHue 1 BEIUUTAHNE

36 anredpandeckux apooeit Brbmmotexa TOK

P P . https://m.edsoo.ru/7f4315c0
3akpernieHne 3HaHUH.

37 VYMHOXEHUE U JIeJICHNE bubmuorexa [JOK
anreOpanvecKkux apooeit https://m.edso0o.ru/7f4318c2
YMHOKEHUE U IeJICHHE

38 ajreOpanvecKux bubmorexa [JOK

pu . https://m.edsoo.ru/7f431a20
npoOen3akperyieHue 3HaHHi. .
[TpeoOpazoBaHue BhIpaKECHHH,
coJiepXKaIiux aareopandeckue

39 HO6II)/1 ymOK-CO eBiOBaHI/Ie bubmorexa HOK
APODH. 7P P https://m.edso00.ru/7f43259¢
"JlomycTUMBIE 3HAYEHUS
npoou"

40 [Ipeobpa3zoBanue BbIpaKeHHH, bubnmoreka [JOK

coJiepXKaIiux aareopandeckue

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

npobOu. YrpouieHue
BBIPAKCHU.

[IpeoOpazoBanue BbIpaKEHUH,

bu6mmoreka [JOK

4l COACPIRAIIIX aﬂre6panquKfle https://m.edsoo.ru/7f432736
IpoOu. 3aKperieHue 3HAHHH.
KonTponbnas paborta Ne4 no
42 teme "Anredpanueckas bubmorexa HOK
" P https://m.edsoo.ru/7f431d36
IpoOb
bubmuoreka [JOK

43 Keagpartioe ypasrerine https://m.edsoo.ru/7f42eela
Henonnoe kBanpatHoe

44 aBHEHHE. 3HAKOMCTBO C bubmorexa HOK
yp o https://m.edsoo.ru/7f42eela
HCTOpPUEH pa3BUTHUS aITeOpBI.

Henonnoe kBanpatHoe

45 aBHCHHUE. 3aKpeIUICHUE bubmorexa HOK
yp o p https://m.edsoo.ru/7f42eela
3HAHWM.

46 dopmyna KopHen bu6nuorexa [IOK
KBaJpaTHOI'O0 YpaBHECHUS https://m.edsoo.ru/7f42f158
®dopMmyna KOpHEH

47 KBaJPaTHOTO bu6mmoreka [JOK
ypaBHEHHUs.3aKpeTICHNE https://m.edsoo.ru/7f42f3f6
3HAHMM.
®opmyia KopHEM

48 I(Bap ZTHOFOp ABHEHUSI bubmotexa [JOK

AP P ' https://m.edsoo.ru/7f42f5a4
Pemenue 3anay.
49 Teopema Buera. bubnmoreka [JOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

https://m.edsoo.ru/7f42fef0

Konrtponsnas padora Ne5 mo

bubmuoreka [JOK

50 "K
reMe Ba{l,p ATHPIE https://m.edso0.ru/7f430076
ypaBHEHUS
51 Pemenue ypaBHeHui, bubmmorexa [IOK
CBOJIAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
Pewenne ypaBHeHui,
52 CBOJISIIIUXCSI K KBAJPATHBIM bubmmorexa [JOK
o P ' https://m.edso00.ru/7f43¢3d0
3akperuieHue 3HaHUuM.
[Ipocretimme npoOHO- bubnuoreka [IOK
53
palMOHAIBHBIE YPABHEHHUS https://m.edso0.ru/7f4328c6
[Tpocreiinme npoGHO-
AI[MOHATILHBIC YPAaBHEHUSI.
94 gaE eTUICHUE 3H}${I/Iﬁ bubmmorexa [TOK
P ) https://m.edsoo.ru/7f432b6e
Uccnenosanue "Teopema
Buera B peuienun ypaBHeHU"
Permenue TekcTOBBIX 3a7au C
55 MTOMOIIIBIO KBaIPATHBIX bubmmorexa [TOK
m . P https://m.edsoo.ru/7f42f75c¢
ypaBHEHHIA
Perienne TeKCTOBBIX 3a/1a4 €
56 MOMOIIIbIO KBaIPATHBIX bu6nmoreka [JOK
ypaBHEHUH. 3aKperieHUE https://m.edso0o.ru/7f42f8f6
3HAHWM.
KonrtponsHas padora Neb6 mo
" bubnmoreka [JOK
57 teme "KBanpaTHble

ypaBHEHUS"

https://m.edsoo.ru/7f4301f2



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

58

JInHeitHOEe ypaBHEHUE C IBYMsI
NEPEMEHHBIMH, €T0 rpaduK.

59

JInHeitHOE ypaBHEHUE C IBYMsI
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPBI pelICHHs YpaBHEHHN
B IIEJIBIX YUCIIaX

60

JIuneliHOE ypaBHEHHE C IBYMS
NEepEMEHHBIMH, €T0 IrpaduK,
NPUMEPHI peIICHHs YpaBHEHHUN
B LIETIBIX YUCJIAX. 3aKpEIUICHHUE
3HaHui1.0

61

Pewenne cucreM nByx
JIMHENHBIX YPABHEHUN C ABYMS
nepeMeHHbIMH. Crioco0
MOJICTAaHOBKHU.

62

Pewmenne cucreM nByx
JIMHENHBIX YPABHEHUN C ABYMS
nepeMeHHbIMH. Crioco0
CJIO’KEHU.

63

Pemenne cucreM nByx
JIMHENHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMU. 3aKpeIIEHUue
3HAHUM.

64

IIpumepsl perieHus: CuCTeM
HEJIMHENHBIX YPAaBHEHUH C
JIBYMSI IIEPEMEHHBIMU




65

IIpumepsl peleHns: CUCTEM
HEJIMHENHBIX YPaBHEHUH C
JIBYMsI [IEPEMEHHBIMHU.
3akperieHue 3HaHU M.
Uccaenosanue "Omnucanue
peabHBIX MIPOLIECCOB
CUCTEMOH ypaBHEHUI"

66

['paduueckas uHTEpIIpETALUSL
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas MHTEpIIpeTALUS
YPaBHEHHUS C ABYMs
NEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUN C ABYMS
NepPEMEHHBIMU. 3aKperieHue
3HAHWUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TeKCTOBBIX 3a71a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI

69

Pemienne TeKCTOBBIX 3314 C
MOMOIIIbIO CUCTEM YPaBHEHHII.
3akperieHUue 3HaHUM.

70

KonrponsHas padora Ne7 mo
Teme "CHUCTEeMBI IMHENHBIX
ypaBHEHHUI"



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

71

YucnoBble HEPABEHCTBA U UX
CBOMCTBa

72

YucnoBble HEPABEHCTBA U UX
CBOICTBa. 3aKperieHue
3HAHUM.

73

HepaBeHctBO ¢ o1HOMU
MIEPEMEHHOMN

74

Jlunelinbie HEpaBEHCTBA C
OJIHOU TTIEPEMEHHON U UX
perieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f42c692

75

JluHeiiHbIe HEPABEHCTBA C
OJHOM MEPEMEHHOU U UX
pelIeHue.
CoBeplieHCTBOBaHHUE 3HAHUH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c840

76

JInHeHbIE HEPaBEHCTBA C
OJHOM MEPEMEHHOU U UX
peleHue. 3akperuieHue
3HAHHH.

77

CucreMbl TUHENHBIX
HEPABEHCTB C OJIHOMN
NIEPEMEHHOI U UX pELICHHUE.
I"arapunckuit ypok «Kocmoc —
3TO MBD»

bu6mmoreka [JOK
https://m.edsoo.ru/7f42ch88

78

Cuctembl TUHEHHBIX
HEPaBEHCTB C OJHOU
MEPEMEHHOMN U UX

bu6nmoreka [JOK
https://m.edsoo.ru/7f42cd2c



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

pemeHne.CoBeplIEeHCTBOBaHHE

3HaAHUI.

79

Cucrembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEILICHHUE.
3akperuieHue 3HaHUuM.

80

N300paxeHnue perieHus
JIMHENHOIO HEPaBEHCTBA U UX
CHUCTEM Ha YHMCIIOBOM IIPSAMOM

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9e4

81

N300pakeHue peuieHus
JIMHENHOTO HEPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOU IIPSIMOM.
3akperuieHue 3HaHUuM.

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9e4

82

KonTponbnas padorta Ne§ no
temam "HepaBeHcTBa.
Cucremsl ypaBHeHUN"

83

[TonsTue GyHkunu

bu6mmoreka [JOK
https://m.edsoo.ru/7f433c12

84

OO6nacth onpeneneHus u
MHOYKECTBO 3HAa4YCHUHU

byHKIIUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f433d84

85

CrniocoOsI 3a1anus QyHKIUN

86

I'padux pyHKIMH.
BupryansHas sxckypcus
«Joporamu I[ToGean»

87

CpoiicTBa (pyHKINHU, UX



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

oroOpakeHue Ha rpaduke

88

YTeHne u NoCTpoeHHe
rpaduKoB PYHKIHIA

89

[Tpumepsl rpadgukoB GyHKIUH,
OTPaKAIOIINX PealIbHBIC
TIPOIIECCHI

90

OYHKIINH, OMHCHIBAIOLINE
IpsIMyI0 U 0OpaTHYIO
MIPOITOPITMOHAIBHBIC
3aBUCUMOCTH, HX Tpaduku

bubmuoreka [JOK
https://m.edsoo.ru/7f434bbc

91

['unepOomna

92

I'unep6omna. 3akpernieHue
3HAHUM.

93

I'paduk pynkuuu y = x?

bu6mmoreka [IOK
https://m.edsoo.ru/7f4343e2

94

I'paduk pynkuuum y = X2
3aKperuieHue 3HaHul. [Ipoekr
"Coznanne MEMO-uncnoBsie

byHkIn"

bu6mmoreka [IOK
https://m.edsoo.ru/7f434572

95

Oyakun Y =X,y = X3,y = VX,
y = |x|; rpaduueckoe perieHne
YpaBHEHUI U CUCTEM
ypaBHeHH *

bu6mmorekxa [IOK
https://m.edsoo.ru/7f434d38

96

KonTponbnas padorta Ne9 no
teme "OYHKIUU U
rpaduku"/Becepoccuiickas

bu6mmorekxa [JOK
https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

IpoBepoyHas pabora)

HOBTOpCHI/Ie I10 TEMEC

bu6mmoreka [JOK

o Anrebpanrieckie {[p 0bu". 1 0 https://m.edsoo.ru/7f4371aa
O06o0meHe 3HaHUH *-
[ToBTOpEHME 1O TEME

98 "KBanpaTHbelie KOpHH" 1 0 bubmorexa LIOK

AP p . https://m.edsoo.ru/7f43736¢

O06o00meHne 3HaHUI *
[ToBTOpEHME 11O TEME

99 "KBanpaTHble ypaBHEHHUS" 1 0 bubmorexa LIOK

AP yp N ’ https://m.eds00.ru/7f437510

O060011IeHNE 3HAHUN
[ToBTOpEHME 11O TEME

100 "CucreMsl ypaBHEHUH, 1 0 bu6nuorexa [IOK
HepaBeHcTBa". O000IIEHUE https://m.edsoo.ru/7f4376b4
3HaHUU
HToroBast KOHTpONbHAsS

101 abora(Bcepoccuiickas 1 1 bubmorexa HOK
P P https://m.edsoo.ru/7f436b88
npoBepoyHas paboTa)
[ToBTOpEHNE OCHOBHBIX

102 IIOHATUN U METOJIOB KYypCOB 7 1 0 bubnnorexa [JOK
U 8 KjaccoB, 00001IeHE https://m.edso00.ru/7f437858
3HAHUM*

OBIIEE KOJIMYECTBO YACOB
102 10

[10 ITIPOTPAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

PanyonaneHele yncna,
UppalnoHaJIbHbIE YUCIIA,
KOHEYHbIE U OECKOHEUHBIE
JECSITUUHBIE TpOOU

MHOX€eCTBO JIEUCTBUTEIIHLHBIX
YHCell;, NeHCTBUTEIIHLHBIE
ypciia Kak 0eCKOHEYHEIS
necstTuuHblie npobu. becena
«Tparenus becnana B

nudpax»

Bs3anmHO ogHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JIEHCTBUTEIIBHBIX YHACET U
MHO>ECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHME AEHCTBUTEIBHBIX
ymcel, apudmMeTndeckue
JIEUCTBUS C
JIEHCTBUTEILHBIMU YMCIIAMU

[TpubmmxéHHOE 3HaUEHNE




BEJIMYUHBI, TOYHOCTD
NPUOJIKEHUS

OxpyrieHnue yucen

OKpyrieHue ynced.
3akperieHue 3HaHU M.

[Ipukuaka v OlIeHKa
pE3yJIbTAaTOB BHIYHCICHUN

KonTponbnas padora Nel no
teme "Yucia v BerauciaeHus'.

10

JInneliHoe ypaBHEHHE.
Pemenne ypaBHenui,
CBOJSIIMXCS K JIMHEUHBIM

bubmuorex [JOK
https://m.edsoo.ru/7f43bf66

11

JIuneliHoe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOJISIIUXCS K JINHEHHBIM.
3akperuieHue 3HaHUuM.

12

KBaznpaTtHOe ypaBHEHUE.
Pemienne ypaBHeHui,
CBOISIINXCS K KBaIPaTHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

13

KBaznpaTtHOe ypaBHEHHUE.
Pemenne ypaBHeHUH,
CBOJISIIUXCS K KBaJJPATHBIM.
3akperieHUue 3HaHUM.

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c542

14

bukBapaTHbie ypaBHEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c3d0

15

bukBaapaTHbie ypaBHEHUSI.

bu6mmoreka [JOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

3akperuieHue 3HaHuMu.

https://m.edsoo.ru/7f43c3d0

16

[Ipumeps! perieHus
YpaBHEHUU TPETbEU U
4ETBEPTOU CTEIICHEN
Pa30KEHUEM Ha MHOKUTEIIN

17

[Ipumeps! perienus
YpaBHEHUH TPETHEU U
YETBEPTOU CTEIICHEN
Pa3JIOKEHUEM HA MHOKHUTEIIH.
3akperuieHue 3HaHUuM.

18

Pemenne npoOHo-
palMOHAIBHBIX YPAaBHEHUMN

bubmuoreka [JOK
https://m.edsoo.ru/7f43c9b6

19

Pemenne npo6HO-
palrOHAIbHBIX YPABHEHUM.
3akperuieHue 3HaHUuM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6

20

Penienre TeKCTOBBIX 3a4a4 Ha
JABHKCHUC anre6pa1/1quKI/IM
METOJ0M.

21

Pemnienne TekCTOBBIX 3a7a4 Ha
MMPOU3BOAUTCIILHOCTD
aﬂre6paI/I‘-ICCKI/IM MCTOAOM

22

Pelienne TeKCTOBBIX 3a/1a4 HA
COBMECTHYIO
paboTyanredpanyecKum
METOJIOM.

23

Konrtponsnas padora Ne2 o



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

TeMe "YpaBHEHUs C OJTHOU
nepeMeHHOoI"

24

YpaBHeHuUE C IBYMs
NEPEMEHHBIMH U €T0 Ipaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHue ¢ 1ByMst
MEPEMEHHBIMH U €ro TpaduK.
3akperuieHue 3HaHUuM.

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX JTUHEHHBIX
YpaBHEHUH C IBYMS

MNEPEMCHHBIMU U eé peLICHUC.

Cnoco0 IOACTAaHOBKH.

27

CucreMa IByX JTUHEHHBIX
yYpaBHEHUH C IBYMS

[IEPEMEHHBIMU U €€ pELICHHUE.

Croco0 ci1oKeHus..

28

CucreMa IByX JTUHEHHBIX
yYpaBHEHUH C IBYMS

[IEPEMEHHBIMU U €€ pELICHHUE.

I'paduueckuii cnocod. Cost
urpa «MaremaTudeckas
MOJIEIIb PEATHHBIX COOBITHIN

29

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C JIBYMSI

IIEPEMEHHBIMU U €€ pELICHHUE.

3akperieHUue 3HaHUM.

30

Pemenue cucrem aByx

but6mmoreka [IOK



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

YpaBHEHUH, OJJHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe —
BTOpOH crenenu. Criocoo
MO/ICTAHOBKH.

https://m.edsoo.ru/7f43d23a

31

Pewenune cucreM nByx
YpaBHEHUH, OJJHO U3 KOTOPBIX
JUHENHOE, a Ipyroe —
BTOpOii crenenu. Criocod
CJIOKEHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pewenne cucreM nByx
YPaBHEHMM, OJJTHO U3 KOTOPBIX
JUHENHOoE, a Apyroe —
BTOpOi1 creneHu. C MOMOILBIO
(bopMyI1 COKpAIIEHHOTO
YMHOXEHHUS.

33

Pemenue cucreM nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe —
BTOPOM CTEIECHH.
3akperieHUue 3HaHUM.

34

['paduueckas MHTEpIIpeTAILUSI
CHCTEMBI ypaBHEHUH C TByMs
NepPEMEHHBIMU

35

Pemienune TekcToOBBIX 3a1a4
areOpanyeckuM CrocoOOM.
Pewenune 3anau ¢
UCTIONIb30BAaHNEM



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

I/ICTOpI/I‘-IeCKI/IX JAHHBIX
no0eapl YIrakosa.

36

Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM CriocoOOM.
3akperuieHue 3HaHuMu.

37

KonTponbnas pabota Ne3 no
teme "Cucrtembl ypaBHEHU"

38

YucnoBble HEPABEHCTBA U UX
cBoiicTBa *

39

UucnoBbie HEPAaBEHCTBA U UX
CBOMCTBA. 3aKperieHre
3HAHUM.

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ad5a

40

JInHeliHbIe HEpABEHCTBA C
OJHOM MEPEMEHHOU U UX
pelieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

41

JInHeliHbIe HEpABEHCTBA C
OJHOI MEPEMEHHON U NX
peleHue.

CoBeplIeHCTBOBAaHNE 3HAHU.

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

42

JInHeliHbIe HEPABEHCTBA C
OJHOM MEPEMEHHON U MX
peleHue. 3akperuieHue
3HaHUM.

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43af08

43

CucreMbl TUHEUHBIX
HEPABEHCTB C OJHOMN
[IEPEMEHHOM U UX PEILICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

44

CucreMbl TUHEHHBIX
HEPABEHCTB C OJHOM
MEPEMEHHO U UX pelIeHHUE.
3akperieHue 3HaHU M.

45

Konrponsnas padora Ne4 o
teme " HepaBencraa"

46

KBagparHble HEpaBEeHCTBA U
UX pelIeHue

bubmuoreka [JOK
https://m.edsoo.ru/7f43b098

47

KBanpaTHbie HepaBeHCTBA U
UX penieHue. 3akperieHue
3HAHUI.

bubmuoreka [JOK
https://m.edsoo.ru/7f43b21e

48

KBanpaTHble HepaBeHCTBA U
ux pemenue. Haxoxnenue
obJyacTu onpeeneHus

(GyHKIHIA.

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b5a2

49

KBaznpaTHble HEpaBEHCTBA U
ux peueHue. Pemenue
CHUCTEM HEPABEHCTB.

50

KBagparHbie HEpaBeHCTBA U
UX pelleHne. 3aKperieHne
3HAHUI.

51

['paduueckas MHTEpIIpeTAIIUS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMS
NIEPEMEHHBIMU

bu6mmorekxa [JOK
https://m.edsoo.ru/7f43b098

52

['paduueckas MHTEpIIpETAIUS



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JABYMS
MepEMEHHBIMH. 3aKperieHre
3HAHUM.

Konrponsnas padora Ne5 mo

53 n n
teme "HepaBeHcTBa
KBanpatuanas yHkus u e

54 rpaduk. Mcropuueckuii bubnuoreka [IOK
aKcKype «M3 neropun https://m.edso0.ru/7f4396c6
pa3BUTHS MOHATUS QYHKIIAN
KBanparuunas KIus, €

55 r a(iI)lIEK [oct oqe)l}f;eli aduka Bubmmorexa LIOK

P ' P P https://m.edsoo.ru/7f439842
(GyHKIHIH.

56 KBanparuunas ¢pyHkmus, eé bu6nuorexa [IOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabomna, KoOpAUHATEI

57 BE pI_HI/IHBI na agﬂonbl 0Chb Bubmorexa LIOK

P P ’ https://m.edsoo.ru/7f439eb4
CUMMETPUHU NapaboJIbl
[Tapabomna, KoOpIUHATEI
BEPIINHBI TapadoJIbl, OCh

58 CUMMETPHUHU Napa0OIIbI. bubnmoreka [JOK
Haxoxnenne HamMEHBIIIETO https://m.edsoo.ru/7f43a03a
WJIM HauOOJIbIIETO 3HAUYEHUS
GyHKIHIH.

59 [Tapabona, KoOpIUHATEI bubmuorexa [IOK

BEPIIIMHBI TapadoJIbl, OCh

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

CUMMETpPUHU TapadoIbI.
HaxoxneHue npomexyTKkoB
BO3PaCTaHMs U YObIBAHUS .

[Tapabona, KOOpAUHATHI
BEPILINHBI TapadoIbl, OCh

bubmuoreka [JOK

60 CHMMETPHH 1apabOJIbi. https://m.edsoo.ru/7f43a31e
HaxoxeHne mpoMexyTKOB
3HAKOITOCTOSTHCTBA (DYHKIIHH.
[Tapabomna, KOOpAUHATHI
61 BEpILKHBI 1apadoibl, OCh bubnuorexa [JOK
CUMMETPHUH MapadoJIbI. https://m.edsoo.ru/7f43a526
3akperuieHue 3HaHuM.
KonTponbnas padorta Ne6 o
62 teme "KBagparnuHas
byHKIIS"
I'paduku Gynkumii: y = KX, y
63
=kx+b
64 I'paduku Gynkumii: y=k/x
I'paduxu QyHkmii: y=X>.
65 HccnenoBanne «DyHKIMU U
UX IpUMEHEeHHuey», «DyHKINN
B IIpodeccusix»
66 I'paduxu GyHKIMI: y=vX
67 I'paduku pynkuumii: y=[x|
68 I'paduku dynakomii: y = kx, y

=kx + b, y=k/x, y=x3, y=vX,



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

y=|X|. akperuieHre 3HaHUIA.

69 KoHntponbnas pabora Ne7 mo bubnnoreka [JOK
teme "OyHkiun" https://m.edsoo.ru/7f43ab84

70 [ToHsiTHE YMCIOBOM bubmuoreka [JOK
OCJIEN0BATEILHOCTU https://m.edsoo.ru/7f43e6c6
3agaHue

71 OCJeN0BaTeIbHOCTH bu6mmoreka [IOK
pPEKyppeHTHOH hopMyIoil 1 https://m.edsoo.ru/7f43ebda
dbopMy1oii N-ro uneHa

79 Apudmernaeckas bubnuorexa [JOK
porpeccus. https://m.edsoo.ru/7f43ed7e
®opmyIibl N-TO WieHa

73 apupMeTHuIecKon bubmmorexa LOK

P . https://m.edsoo.ru/7f43f58a
pOrpeccuil.
DopMyIIEI CYMMEI IEPBEIX N
74 qnel;oz a H(il)ll\:[qunqeclz)Koﬁ bubmmorexa LOK
P N https://m.edsoo.ru/7f43ef2c
MIPOTPECCHH.

75 ['eomeTpuyeckas bu6nuorexa [IOK
nporpeccuu ™ https://m.edsoo.ru/7f43f3b4
®opmynsl N-TO YIeHa

76 T€OMETPUUYECKON MPOTPECCHUH. bubnmoreka [JOK
HUccaenosanue «Uucna https://m.edsoo.ru/7f43f0c6
Dubdonayum»

DopMyIBI CYMMBI IIEPBLIX N
PMY Y P . bubmuorexa [JOK
77 YJICHOB T€OMETPUUECKOM

IPOTPECCHH.

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

78

Konrponsnas padora Ne§ mo
TeMme "Uuciosbie
OCJIEN0OBATEIILHOCTH "

bubmuoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHue 4ieHOB
apu(METHIECKON U
r€OMETPUYECKON ITPOTrPECCUi
TOYKaMH Ha KOOPJAUHATHON
IUIOCKOCTH

80

N3o0pakeHue 4jieHOB
apuMeTUIECKOn 1
T€OMETPUUECKON MPOTPECCUi
TOYKaMU Ha KOOPJAUHATHOU
MJIOCKOCTH. 3aKpereHue
3HaHUM.

81

JInHeWHbIN n
AKCIIOHEHLIMAJIBHBIN POCT.
NHremiekTyanbHas urpa
«KocMmudeckue manm»

82

CrnoxHble TPOLEHTHI*

bu6nmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

C1oXHbI€ IPOLIEHTHI.
3akpernyieHue 3HaHuMu.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

Konrtponsnas padora Ne9 o
TeMme "Uuciosbie
IIOCJIEA0BATEILHOCTH "

bu6mmorekxa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 06001eHUE 1



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

cUCTeEMaTHU3alus 3HaHUN.

3anuce, CpaBHEHUE, NEUCTBUS

C HCfICTBHTGJ’IBHHMH
qucjiaMu, 4YuCJI0Bas1 l'IprMafIﬂ<

86

[ToBTOpeHue, 0600mEeHNE 1
cHUCTeMaTU3alus 3HaHU.
[Ipo1eHThI, OTHOILICHHUS,
POTIOPIIUN

87

[ToBTOpeHME, 0000MIEHUE 1
cHUCTeMaTU3alus 3HaHU.
OxpyrieHue, IpuoInKeHUE,
OIICHKA

88

[ToBTOpenue, 0600IIEHUE 1
cHUCTeMaTU3alus 3HaHH.
Pelenne TekcTOBBIX 3a7a4

apu(METHYECKUM CIIOCOOOM.

Ha nBuxeHue.

bu6mmorexa [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 0600IIEHNE U
CUCTEeMAaTH3aIHs 3HAHUH.
Pemenmne TeKCTOBBIX 33124

apu(METHUECKUM CIIOCOOOM.

3agauu Ha
MIPOU3BOUTEIHHOCTD.

bu6mmorekxa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 06001IeHUE 1
cUcTeMaTH3aIlus 3HaHU.
Perrenue TekcTOBBIX 3a7a4

apupMETHYECKUM CTIOCOOOM.

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

3aauM Ha CBOICTBa
reoMEeTpUIecKux (puryp.

91

[ToBTOpeHme, 006001IeHUE 1
cHUCTeMaTU3alus 3HaHUM.
[IpeoOpazoBanue
anreOpanyecKuX BhIPaKEHUH,
JIOITYCTUMbIE 3HAUCHHS*

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca
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[ToBTOpeHME, 0000MIEHUE 1
cHUCTeMaTU3alus 3HaHU.
[Tpeobpa3oBanue
anreOpanyecKux BBIPAKECHHH,
JIONYCTHMBIE 3HAYCHUSI.
Anrebpanueckue 1poou.

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94
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[ToBTOpenue, 0600IIEHNE U
cucTeMaTH3alus 3HaHUi.
[TpeoGpa3zoBanue
anreOpanyecKuX BbIpaKeHU,
JIOMTyCTUMBIE 3HAUCHHS.
KBagparHble KOpHH.

bu6mmoreka [IOK
https://m.edsoo.ru/7f444364

94

[ToBTOpeHue, 06001IeHUE 1
CHCTeMaTH3allns 3HAHUH.
[TpeoGpa3zoBanue
anredpandeckux BbIPAKEHUH,
JO0IMYCTUMBIC 3HAYCHMU .
Mopnyns uncia.

bu6nmoreka [JOK
https://m.edsoo.ru/7f444612

95

[ToBTOpeHue, 06001eHUE 1
cUCTeMaTH3alysI 3HaHUH.

bubmmoreka [JOK
https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444c56

OyHKIHHU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX
byakuumid. Jluneiinas

byHKIIHS.

96

[ToBTOpeHue, 0600mEeHNE 1
cUCTEeMAaTH3aIsI 3HAHUM.
OYHKIHH: IOCTPOCHHE,
CBOICTBA U3yYEHHBIX
dbyukuuii. KBagpatuunas

byHKIHS.

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIlHs 3HAaHHH.
DyHKIUHU: IOCTPOCHHUE,
CBOWCTBA MU3YYEHHBIX
byHkuil. @yHKIUSA
obpaTtHoM
IPOTIOPIIMOHATIBHOCTH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 060061IeHUE U
cHUCTeMaTU3alus 3HaHH.
DyHKIHHN: IOCTPOCHHUE,
CBOMCTBA N3yYEHHBIX

byHKINMA

bu6nmoreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpenwue, 0600IIEHNE 1
CHUCTeMaTU3als 3HaHH.
['padmueckoe pemieHue
YpaBHEHUH U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHmE, 0600IICHUE U



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
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CUCTEMaTU3alus 3HAHUM.
I'paduueckoe perienne
YPaBHEHUH U UX CUCTEM

NrtoroBas KOHTpOJIbHAS

101 1 1
pabora
102 0O00011EeHuEe U ) L 9
CUCTEMATH3AaLMs 3HAHUN
OBILIEE KOJIMYECTBO YACOB
102 10

I10 ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBbI

7 KITACC
Kon N .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
HPOBEPIEMOTO OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTarta
1 Yucna v BIYKCICHUS
11 BrimonHsATh, coderass YCTHbIE M NMHUCHMEHHBIE MPHUEMBI, apu(pMETHUECKHUE ACUCTBUA C PallMOHATIbHBIMU
' qUCIaMu
12 Haxoauth 3HaU€HUS YMCIIOBBIX BBIPAKEHUM, MPUMEHSTH Pa3HOOOpA3HBIE CIIOCOOBI M TPUEMBI BEIUUCIICHUS
' 3HAYCHU I IPOOHBIX BRIPAXKEHUH, COIEPKAIIMX OOBIKHOBEHHBIC U JIECATUYHBIE TPOOH
13 [lepexomuTh OT OXHOM (QOPMBI 3amUCH YUCENl K Jpyroil (mpeoOpa3oBBIBATH JECATUYHYIO JpOOb B
' O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YaCTHOCTH, B OECKOHEUHYIO JECITHUHYIO IpO0b)
14 CpaBHMBATh U yNOPSAAOUUBATH PALIMOHATIBHBIE YHCTIA
15 OKpyrisTh yncia
16 BBINOAHAT, MPUKHUIKY U OLEHKY pe3yibTaTa BBIYUCICHUW, OLEHKY 3HAUYEHWU YHCIOBBIX BBIPAXKEHMII.
' BrInonaHATh AEHCTBUS CO CTENEHSIMU C HATypaIbHBIMU MIOKA3aTeIIMU
1.7 [IpuMeHATh PU3HAKK JEITUMOCTH, PA3I0KEHUE Ha MHOKHUTEH HATYPATbHBIX YHCEIT
Pemate MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/1auy, CBSI3aHHBIE c OTHOILLIEHUEM BEJIMYMH,
1.8 MPONMOPIUOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, HHTEPIIPETUPOBATh PE3YIbTaThl PEIICHUS 3a/1a4 C YUETOM
OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMATPUBAEMBIX OOBEKTOB




AnreGpanyeckue BhIPaKCHUS

Hcmons30BaTh anre6pa1/1quKy}0 TCPMUHOJIOTUIO W CHUMBOJIMKY, HNPUMCHIATH e¢ B nmponecce OCBOCHUA

21 y4eOHOro MaTepuana

2.2 HaxonuTh 3HaueHMsI OYKBEHHBIX BBIPAKCHUH IPU 33JaHHBIX 3HAYCHUSIX IEPEMEHHBIX

93 BoinonHsATe npeoOpa3oBaHMs 1IEJIOTO BBIPAXKEHHSI B MHOTOWIEH IPHUBEICHHUEM IOJ00OHBIX CllaraéMblX,
' PacKphITHEM CKOOOK

24 BBINONHATE yMHOXKEHUE OJJHOWICHA Ha MHOTOWIEH U MHOTOWIEHAa Ha MHOTI'OWIEH, MPUMEHATh (HOpMYJIbl
' KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU

95 OcymiecTBIATh pa3iokKeHUEe MHOTOWIEHOB Ha MHOXKMUTENM C IOMOIIbIO BBIHECEHHs 3a CKOOKM 0OLIero
' MHOXHTEJIS], PYINITUPOBKU CJIAaraeMbIX, IPUMEHEHHs (POpMYJT COKPAIIEHHOTO YMHOXKEHHUS

26 [TpumensTh npeoOpa3oBaHMsl MHOTOWIEHOB Ul PEIICHUs Pa3INYHbIX 3a/ad M3 MaTEeMaTHKH, CMEXKHBIX
' TIPEIMETOB, U3 PEATHLHOMN IPAKTUKH

2.7 Vcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMH ITOKa3aTeNIMU JUIsSl TpeoOpa30BaHUs BEIPaXKEHUHN
3 YpaBHEHUS 1 HEPABEHCTBA

31 Pemarp 5MHEHHBIE ypaBHEHHsA C OIHOW IEPEMEHHOH, NPUMEHAS IpaBWJIa IEpPEXola OT HCXOJHOTO
' YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTh, sIBIsIETCS JIM YMCII0 KOPHEM YPAaBHEHUS

3.2 [TpumensTh rpaduueckre METO bl IPH PEIICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM

3.3 [TonGupats mprMepbl ap Yrces, ABISIOMINXCS PeIICHHEM JIMHEHHOT0 YPaBHEHUS C IByMsI IEPEMEHHBIMU

34 Ctpouth B KOOpJMHATHOM IUIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMU; MOJIb3YICh
' rpaduKoM, TPUBOIUTH IPUMEPHI PEHICHUS YPABHEHUS

3.5 Pemrare cucrembl ABYX JTMHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM 4HCJiIe rpaduuecKu

36 CocTaBiATh M pemaTh JUHEHHOE YPaBHEHHWE WIIM CHUCTEMY JIMHEMHBIX YpPaBHEHUH IO YCJIOBHIO 3a/auH,

MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJTYYSHHBIN pe3ynbTat




Koopaunate! u rpadpuku. yHKIUN

N300paxaTb Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOLIME 3aJ@aHHBIM KOOpAMHATaM, JIydH,

4.1
OTPE3KH, UHTEPBAJIbI, 3aMMCHIBATH YHNCIOBBIC IPOMEXKYTKU Ha alreOpaniecKoM sI3bIKe
4.2 OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3alaHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku muHeHHbIX QyHKIHA. CTponuTh rpaduk GyHKIUHN Y = [X|
a4 OnuceiBaTh ¢ MOMOUIbIO (PYHKIMI H3BECTHBIE 3aBHCHMOCTH MEXJAYy BEIMUYMHAMM: CKOPOCTb, BpeMs,
' paccTosiHue, LIeHY, KOJIM4eCTBO, CTOMMOCTb, IPOM3BOIUTEIILHOCTD, BpeMsl, 00bEM paboThl
4.5 Haxonuth 3HaueHune GyHKIMU 10 3HAYEHUIO €€ apryMeHTa
46 [Tonumats rpadudecknii cioco0 MpeACTaBICHUS U aHaIN3a HH(POpMaIK, U3BIIEKAaTh U HHTEPIPETHPOBATH
' UHOPMALIKIO U3 TPAPHUKOB PEATHHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
NpOBePsIEMOr0
POBEP OCHOBHOI'0 0011ero 00pa3oBaHusA
pe3yJbTarta
1 Uucna v BBIYUCTICHUS
11 Hcnonb30BaTh HayajdbHbIE MPEJACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YHCEN M CpaBHEHUS,
' OKPYTJIEHUS M BBIYMCIIEHUH, N300pakaTh JIEHCTBUTENbHBIEC YHCIIa TOYKaMHU Ha KOOPIMHATHOM MpsIMOit
[TpuMeHsTh TOHATHE apU(PMETHIECKOTO KBAIPATHOTO KOPHS, HAXOANUTh KBAJIPAaTHBIE KOPHU, HCIIONB3YS TIPU
1.2 HEOOXOIMMOCTH KAIBKYIISITOP, BBITOJIHATH MPE0Opa30BaHUs BBIPAXKEHUH, COEpKAIINX KBaJIpaTHBIE KOPHH,
WCIIONIB3Ysl CBOMCTBA KOPHEN
1.3 Vcnonp30BaTh 3anicy OONBIINX M MAJIBIX YHCEN C TIOMOIIBIO IECATHYHBIX qpobeit u creneneit yucna 10




Anrebpanyeckue BbIpaKEHUS

[IpuMeHSATh TOHSATHE CTENEHM C LENbIM IIO0Ka3aTelieM, BBIIOJIHATh IMPeoOpa30BaHMUs BBIPAKECHUH,

21 coJiepKalluX CTEIEeHU C LETbIM IMoKa3aTeaeM
29 BrINOTHATE TOXACCTBEHHBIE TPE0OPa30OBaHMS PAIMOHAIBHBIX BBIPAKEHUN HA OCHOBE MPaBUJI ICHCTBUMA Ha
' MHOT'OYICHAMH U aJITeOpandecKUMu ApoOsMu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH
24 [IpuMeHsaTh TpeoOpa3oBaHUs BBIPAKCHUN IS PEUICHUS pa3IMYHBIX 3aJad W3 MaTEeMaTHUKH, CMEKHBIX
' MPEAMETOB, U3 PEAIbHON TPAKTUKH
3 YpaBHEHHUS 1 HEPAaBEHCTBA
31 Pemarp nuHeliHbIC, KBapATHBIC YPABHCHHS U PAIlIOHATIBLHBIC YPAaBHEHUS, CBOISAIINECS K HUM, CUCTEMBI ABYX
YpaBHECHHM C ABYMS TTEPEMECHHBIMU
[IpoBoauTh MpOCTEHIINE UCCIEOBAHUS YpaBHEHUN U CHUCTEM YpaBHEHHI, B TOM YHCJIE C MPUMEHEHUEM
3.2 rpaduyecKuX TpPEICTaBICHUN (yCTaHABIUBATh, UMEET JHM ypaBHEHUE WIM CHUCTEMa ypaBHEHUU peIlleHUs,
€CIIK UMEET, TO CKOJBKO, U TIPOYee)
[TepexoauTh OT cOBECHON (GOPMYIMPOBKH 3a7auu K €€ aareOpandeckoil MOJIeIN C MOMOIIBIO COCTABJICHUS
3.3 YpaBHCHHS WM CHUCTEMBl YPaBHCHHM, WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJ1auu
MOJTYYECHHBIN pe3yyIbTaT
[IpuMeHsITh CBOWCTBAa YHCIIOBBIX HEPABEHCTB Il CPABHEHHUS, OICHKH, pellaTh JIMHEHHBIE HEPABEHCTBA C
3.4 OJTHOM TIEpEeMEHHOU M X CHCTEMBI, JaBaTh rpahMuecKyro WILTIOCTPAIINI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA,
CUCTEMbI HEPABEHCTB
4 OyHKIIUA
41 [ToHnMaTh ¥ MCMONB30BaTh (PYHKIIMOHATHHBIC MOHATHS U SI3BIK (TEPMHUHBI, CHMBOJIHMYECKHE 0003HAYCHUS),
' OTIpeETATH 3HaUeHHE (PYHKIIMU TI0 3HAYEHUIO apTyMEHTa, OMPeIesITh CBOMCTBA QYHKINH 1O e€ rpaduxy
4.2 CtpouTth rpadmKu 2JIeMEHTapHBIX (PYHKIUN BUA!




y=k/x

<

k/x
, Y =X%, Yy = X3, Yy = |x|, onuchIBaTh CBOKWCTBA YMCI0BON (DYHKIMU 1O e€ rpaduky

9 KUIIACC

Konx nposepsiemoro

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaTbl 0CBOCHUSN OCHOBHOM 06p330BaTeJIBHOI7[ nmporpaMmmbl

pe3yJbTarta OCHOBHOT'0 00111er0 00pa3oBaHus

1 Yucna v BIYUCICHUS

11 CpaBHMBATh U YHOPSI0UYMBATh PAllMOHAIbHBIE U HPPALIMOHAIBHBIE YHCIIA

12 BeimonuaTe apudmernueckue ASWCTBUS C PallMOHATIBHBIMU YHCIIaMH, COYeTas YCTHblE M MHCbMEHHbIE
' NpUEMBI, BHITIOIHATH BHIUMCIEHUS C UPPALIMOHAILHBIMU YHCIIaMHU

13 HaxonuTh 3HaYeHUs! CTENEHEHW C MEJIBIMH TOKa3aTesIMA W KOPHEW, BBIYMCIATH 3HAUYEHHUS YHCIOBBIX
' BBIPKECHUI

14 OKpyrasTh JeWCTBUTENBHBIC YHCIIA, BBITOIHATh IPUKUIKY PE3YJIbTaTa BEIYUCICHUH, OLEHKY YHCIOBBIX

BBIPAKECHUI

2 VYpaBHeHUs U HEpaBEHCTBA

21 Pemate nuHelHble M KBagpaTHbIE YpaBHEHUs, YpaBHEHHUs, CBOJAAILIMECS K HUM, IpocTeiime IpoOHO-

palMOHAIbHBIC YPABHEHUS




Pemarb cucteMbl ABYX JMHEHHBIX YpaBHEHHH C ABYMs MEPEMEHHBIMU M CUCTEMBI JIBYX ypaBHEHUH, B

22 KOTOPBIX OJHO YPaBHEHUE HE SABJISETCS JINHCHHBIM
23 PemaTh TEKCTOBBIE 3aJaud AIreOpaHueCKHM CIIOCOOOM C IMOMOIIBIO COCTABJIECHHS ypPaBHEHHS WIIN
' CHCTEMBI JIBYX YPaBHEHHI C IBYMS IEPEMCHHBIMHU
[TpoBOANTH MPOCTEHIIINE UCCIICIOBAHKS YPABHEHUI M CHCTEM YPaBHEHHIA, B TOM YHCJIE C IPUMEHEHUEM
2.4 rpaguyecKuX MpeACTaBICHU (HAIpUMep, YCTaHaBIWBaTh, WMEET JM ypaBHEHHE WIH CHCTEMa
ypaBHEHUI PEIICHUS, €CITH UMEET, TO CKOJIBKO)
T Pemiate JMHEHHBIE HEPABEHCTBA, KBAJpaTHBIE HEPABCHCTBA, M300pakaTh pPEIIEHHE HEPABEHCTB Ha
' YUCIIOBOM MPAMOM, 3alUChIBaTh PEUIEHUE C IIOMOIIBK CUMBOJIOB
Pemrate CHCTEMBbI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIIME KBaJApPaTHOE
2.6 HEPaBEHCTBO, H300paXaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YMCIOBOW MPAMOH, 3alTUCHIBATE PEIICHHE C
ITOMOIIBI0 CHMBOJIOB
2.7 HMcronp30BaTh HEPABEHCTBA MPH PEIICHUH PA3THYHBIX 33129
3 OyHKIUU
Pacro3HaBaTth (DYHKIMM HW3y4CHHBIX BHAOB. IIOKa3pIBaTh CXEMATHYECKH pPACIOJIOKEHHE Ha
3.1 KOOPJIMHATHOM TuIocKocTH TpadukoB ¢yukimii Buma: Y=KX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAUYEHHI K03()(DUIIMEHTOB, ONMMCHIBATH CBOMCTBA ()YHKIIHIA
39 [Toka3bIBaTh CXEMATHYECKH PACIIOIOKEHHE Ha KOOPANHATHON IUIOCKOCTH rpaduKoB (QYHKIMH BHIA Y =
' VX, Y = [X| 1 onuchIBaTh CBOICTBA PYHKIIMI
33 CtpouTh W H300paXkaTh CXeMaTHYeCKH TpadUKH KBaJAPATUYHBIX (DYHKIIHH, OIMKMCHIBATH CBOWCTBA
' KBaJpaTHIHBIX (PYHKIKH 10 UX rpadukam
34 Pacrmo3HaBaTh KBafpaTHUHYIO QYHKIHIO 110 (OpMYyJIe, TPUBOAUTE IPUMEPHI KBAAPATHUHBIX (PYHKIUI 13

peasibHOM KU3HU, (PU3UKH, TEOMETPUH




ApudmeTrnueckast U reOMETpUYECKasi IPOrpeccuu

4.1 Pacnio3naBate apupMeTHIECcKyI0 M TE€OMETPUUECKYIO IIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3aaHHs

42 BBINONHATE BBIYMCICHUS € MCIIOJIB30BaHUEM (POpMYI N-TO wieHa apupMETHUYECKONH U reOMeTpUYecKoi
' IpOrpeccuii, CyMMbI IIEPBBIX N YIECHOB

4.3 N300paxarh 4ieHbl NOCIE10BATEIILHOCTH TOUKAMHU Ha KOOPAUHATHOM INIOCKOCTH

44 Pemate 3a7auu, cCBSi3aHHBIE C YMCIOBBIMM IOCJIEOBATEILHOCTAMH, B TOM YUCIE 3a/la4d U3 pealbHOMN

JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

1 Yucna v BIYKCICHUS

11 JpoOu OOBIKHOBEHHbIE W JAECATHYHBIE, MEpPexo] OT OAHON (opmbl 3amucu apobeir k apyroi. Ilonsrue
' paLMOHAIBLHOIO YKCIIA, 3alIMCh, CPABHEHUE, YIOPSI0UMBAHUE PALlMOHAIIBHBIX YHCE

12 Apudmerndeckue IeHCTBUS C pallMOHATIBHBIME YHCIaMu. Pelenne 3a1a4 u3 pealbHOW MPaKTUKU Ha YacTH,
' Ha IpobH

13 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeJeM: oNpeeieHne, Ipeo0pa3oBaHie BHIPAXKEHUI Ha OCHOBE ONPEACICHHUS,

3anuch OOJIBIINX YUCEIT

14 [IporeHTHI, 3amUCh TPOIEHTOB B BUAE IpoOW W ApoOM B BHIE TPOIEHTOB. TpH OCHOBHBIE 3a/la4d Ha
' NPOIICHTHI, PEIICHNE 33/1a4 U3 PeaTbHON MPAKTHKH

1.5 ITprMeHeHne NPU3HAKOB JIEIMMOCTH, Pa3I0KeHNEe Ha MHOXKHUTEIN HATYpaIbHbBIX YHCEI

1.6 PeanbHbIE 3aBHCHMOCTH, B TOM YHCIIE TIpsSIMasi B 0OpaTHast MpOIOPIHOHATBHOCTH
2 Anrebpanueckue BhIpaXKeHUs

2.1 ITepemenHbIe, YMCIOBOE 3HAYCHNE BBIPAKEHHSI C IepeMEeHHOM. JlomyCcTUMbIe 3HAUSHHSI TePEMEHHbIX

2.2 [IpencraBieHne 3aBUCIMOCTH MEX]Ty BETHUMHAMH B BUIe GopMyIbl. Beraucnerus mo Gopmynam

2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAYKEHUS

2.4 CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM

2.5 OpHousnensl 1 MHOrowieHbl. CteneHb MHOrowieHa. CiiojkeHue, BBIYUTaHNE, YMHO)KEHHE MHOTOUICHOB




@opMyIIbl COKPAIIEHHOTO YMHOKEHHSI: KBapaT CyMMbI U KBajipaT pasHocTu. PopMylia pa3HOCTH KBAAPATOB.

20 PaznoxeHne MHOrO4JICHOB HA MHOKUTEIIN
3 YpaBHeHUS

3.1 VYpaBHEeHME, KOPEHb YpaBHEHMsI, IPpaBUiIa MpeoOpa3oBaHusl ypaBHEHUS, pABHOCHWIIBHOCTb YPaBHEHUHN

39 JIuneliHOE ypaBHEHHE € OJHOM INEPEMEHHOM, YHMCJIO KOpPHEH JIMHEHHOIO YPAaBHEHUs, PELICHUE JIMHEHHBIX
' ypaBHEHHi

3.3 CocraBieHue ypaBHEHUH 110 YCIOBUIO 3a1a4l. PerieHue TeKCTOBbBIX 3a/jau C MOMOIIBIO YpaBHEHUH

3.4 JluneliHoe ypaBHEHUE C IByMsl IEPEMEHHBIMU U €ro rpaduk

35 Cucrema JByX JMHEMHBIX YPaBHEHMH C JByMSl NEpPEMEHHBIMHU. PellleHne cucTteM ypaBHEHUI CrocoOoM
' MOJICTAHOBKH. [IprMepsl penieHust TEKCTOBBIX 3a/1a4 C TIOMOIIBIO CHCTEM YpaBHEHHIA
4 Koopaunats! u rpaduku. OyHKIuu

4.1 KoopauHara TOYKM Ha IpsIMOM

4.2 YucnoBbele NPOMEXKYTKU. PaccTosiHre MeXy ABYMS TOUKaMU KOOPIWHATHOM MPsIMOM

43 [MpsmoyronbHas cuctema kxoopauHat, ocm OX m Oy. AOcmucca W opaWHATa TOYKH Ha KOOPIWHATHOM
' TJI0CKOCTH

4.4 ITpumeps! rpadukoB, 3a1aHHbIX GopMyaamu. YTeHHne rpagKoB peaabHbIX 3aBUCUMOCTEH

4.5 [Tonstue pynkuuu. I'paduk pynxnun. CroiicTBa pyHKINN

4.6 Jluneiinas gynxuus, e€ rpaduk. I'padux ynkum y = [x|

4.7 ['padmyeckoe penieHue JIMHENHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUN

8 KUIIACC




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BIYKCICHUS

11 KBanparubiii xopenb u3 uucna. [lonstue 00 wuppaumoHasbHOM uymcie. JlecaTuyHble TPUOTMKEHUS
' UPPALMOHATIBHBIX YHCE

12 CpoiicTBa apu(MeTHUYECKHX KBaJpPaTHBIX KOpPHEH W HX MPUMEHEHHE K MPeoO0pa3OBaHUIO YHCIOBBIX
' BBIPQXCHHI U BHIYUCICHUAM. [[eficTBUTENbHbIE YHCIIa

1.3 Crenens C 1esIbIM TTOKa3aresieM U e€ cBoiicTBa. CTaHaapTHas 3aluCh YUCIia
2 AnrebpanyecKkue BeIpaKEHUS

2.1 KBanpaTHslii TpEXuiieH, pa3ioskeHue KBaIpaTHOTO TPEXWICHA HA MHOKUTEIIH

2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou

2.3 CrnosxeHue, BBIMUTaHUE, YMHOKCHHUE, JICTICHUE alTreOpandecKux apooei

2.4 PanroHanbHbIC BRIpaXXEHUS U UX MPE0Opa3oBaHUE
3 YpaBHEHUS 1 HEPABEHCTBA

3.1 KBanpaTtHoe ypaBHeHue, hopMyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera

3.2 Pemenne ypaBHeHUH, CBOAAIMMXCA K JIMHEWHBIM U KBaJAPATHBIM

3.3 ITpocreiimume 1poGHO-palMOHANIbHbBIE YPaBHEHUS

3.4 I'padmueckas uHTEpIpETALlsl YPaBHEHUN C IBYMs MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHEHUN C IBYMs
' nepeMeHHbIMH. [[prMephI pereHnsi CHCTEM HEIMHEHHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMH

3.5 Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoooM

3.6 YucoBble HEpaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ O/THOM NTEPEMEHHOMN

3.8 PaBHOCMJIBHOCTD HEPABEHCTB

3.9 JluHeliHBIe HEPABEHCTBA C OJTHOM MEPEeMEHHOMN




3.10

CucreMbl JTUHEMHBIX HEPABEHCTB C OJJTHOM MEpPEMEHHON

4 OyHKIHUH
4.1 [Tonsitue pynkmuu. O6acTh OnpeIeICHUS 1 MHOXKECTBO 3HAYeHUH (yHKIIMHA. CriocoObI 3a1aHust QyHKIIHMA
4.2 I'padux Gynkiuu. YreHne cBOWCTB GyHKIMU 1O €€ TpaduKy
4.3 [Tpumepsl rpadgukoB GyHKIUH, OTpaKAIOITUX peaIbHbIC MPOIECCHI
4.4 OYHKIINH, OMUCHIBAIOLIUE MPSAMYIO U 00paTHYIO MPOMOPIIHOHATBHBIE 3aBUCUMOCTH, UX Irpaduku
4.5 Oyakuuu y =X? y = X?
4.6 Oyukuun y = [x, y = |x]|
4.7 ['paduueckoe penieHue ypaBHEHUIN U CUCTEM YpaBHEHHM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS
1 Yucna v BIYUCICHUS
11 ParonanbHbIe nciia, UppaluoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEUHBIE IECITUYHBIC IPOOH
MHOXeCTBO NIEHCTBUTENBHBIX YHWCEN, JIEHCTBUTENBHBIE YHCIa KaKk OCCKOHEYHBIE NEeCATHYHBIE ApoOu. B3ammuo
1.2 OJTHO3HAYHOE COOTBETCTBHE MEXKIy MHOXKECTBOM JCHCTBUTEIBHBIX YHCET M KOOPAMHATHOW mpsimoli. CpaBHEHHE
JEHCTBUTEILHBIX YHCETT
1.3 ApudmeTndeckre IeiHCTBUS C IEHCTBUTEILHBIMU YHNCIAMU
W3mepenusi, mpHONMKEHUS, OIEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOMIETO MHpPA, IUTEIHHOCTh IPOIECCOB B
14 OKpykaromnieM mupe. [IpubmmkEéHHoe 3HaueHNe BETMYNHBI, TOYHOCTh TpuOmkenus. Okpyrienue uncen. [Ipukuaka

Y OLICHKA PE3YJIbTAaTOB BHIYUCICHUI




VYpaBHEHUS U HEPABEHCTBA

2.1 YpaBHEHMS C OHON IIEpEMEHHON

2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBagpaTHoe ypaBHeHME. Pemienne ypaBHEHUN, CBOISIIMXCS K KBAIPATHBIM

24 bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHHsi ypaBHEHUM TpeTbel M YETBEPTOM CTEMEHEH pa3jioKEeHHUEM Ha
' MHOKHTEIH

2.5 Pemmenne npoOHO-paliMOHAIbHBIX YPaBHEHUH

2.6 CucreMsl ypaBHEHUN

2.7 VYpaBHEHHE C ABYMS MIEPEMEHHBIMH U €ro rpaduk

2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU

2.9 Pemenue cuctem IByX ypaBHEHHIA, OTHO U3 KOTOPBIX JTUHEITHOE, a IPYroe — BTOPOH CTEIEeHH

2.10 ['padrueckast MHTEPIIPETAINS CUCTEMbI YPaBHEHHH C IBYMsI IEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3ajau aNredpanyeckuM CrocoooM

2.12 UncnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pelenne TMHENHBIX HEPABEHCTB C OJHOU NTEPEMEHHOU

2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOMN

2.15 KBazpaTHble HEpaBEeHCTBA

2.16 I'padmueckas uHTEpIpeTALlUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEpEMEHHBIMU
3 OyHKITUN

31 KBanparnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KOOpIWHATHI BEPIIUHEI Mapaboibl, OCh CUMMETPUU

napadoIbl
3.2 I'paduku pynxiuit y=kx, y=kx+b u ux cpoiictBa




3.3 I'paduku Gyrxuit y=K/X, y = X’ 1 uX CBOWCTBa

3.4 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3aJaHHsT YUCIOBBIX MOCIEI0BATEIBHOCTEH. 3aJaHHe MTOCIIEA0BATEILHOCTH PEKYPPEHTHOM
' GopmyIoii u popmyII0ii N-ro uieHa

4.2 Apudmernueckas nporpeccus. ©opmysbl N-ro wieHa apu@MeTHIecKoil Mporpeccuu, CyMMbI IIEPBHIX N UJICHOB

4.3 ['eomeTpuyeckas mporpeccusi. Dopmybl N-To 4ieHa TeOMETPUUYECKON MTPOrPeCcCu, CYMMBI IIEPBBIX N YICHOB

44 N300pakeHre 4IeHOB apu(METHYECKOW M T€OMETPHUECKOW MPOTpPecCMil TOUKaMH Ha KOOPIWHATHOM IIOCKOCTH.
' JIMHENHBIN ¥ SKCIIOHEHMATIBbHBIA POCT

4.5 CI10XHbI€ TPOLIEHTHI




HHPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kox npoBepsiemoro
TpeOoOBaHUSA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHoe ®I'OC

YMeHne onepupoBarh MOHATHUSAMU: MHOXECTBO, TIOJIMHOKECTBO, OTEpallii HaJl MHOKECTBAMU; YMEHHUE
OMepUpPOBaTh MOHATHAMH: Tpad, CBA3HBIA TIpad, IepeBO, LUK, IPUMEHATh UX MPHU PEIICHUU 3a/1ad;
YMEHHE HCIOJb30BaTh TpapuuecKkoe MpeICcTaBIeHHe MHOXECTB JJIsi OMHCAHUS PEalbHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB

YMmenue OINCprUpOBaTh IOHATHAMU: OINPCACICHUC, aKCHOMa, TCEOpEMa, [HOKa3aTCjIbCTBO, YMCHUC
Pacrio3HaBaTb UCTUHHBIC W JIOKHBIC BBICKA3bIBAHWA, IMPUBOAUTL IMPUMCPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBAaHUH

YMenue ONCpUpOBaATh MNOHATUAMH: HATYPAJIbHOC YHUCIO, IPOCTOC U COCTABHOC YHUCIO, ACIUMOCTb
HATYpaJbHbIX YHUCCII, NPU3HAKHW ACINMOCTH, LECJIOC YHUCIO, MOAYJb YHUCIIA, OOBIKHOBEHHAS ,ILpO6B )51
JCCATHYHAasA I[p06b, CTaH,Z[apTHHﬁ BUJ 4YHCIIAa, PpallUOHAJIBHOC YHUCIIO, HPpAOUOHAIBHOC YHCIIO,
apI/I(i)MeTI/I‘leCKI/Iﬁ KBa,Z[paTHLIﬁ KOpCHb, YMCHHC BBIIIOJHATDH JIEHUCTBHUSA C qucjiaMy, CpaBHUBATH U
ynopsaaounBaTb 4YMCIA, MPEACTABIATH YHCJIA Ha KOOpZ[PIH&THOfI HpHMOﬁ, OKpYTJIATH YUCIIA; YMCHUC
ACJIaTh IPUKHUJIKY U OLICHKY PC3YyJIbTaTa BBIYHCIICHUM

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LIEJbIM IOKa3aTelleM, apupMeTHUecKUi KBaJpaTHBIN
KOpEeHb, MHOTOUJIEH, anredpanyeckas ApoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJllbHOM CTENEeHU
0oJbIIe €IWHULIBI; YMEHHE BBINOJIHATH pacu€Thl MO ¢opmyiaM, MpeoOpa3oBaHMs LENbIX, JAPOOHO-
pPalMOHAIBHBIX BBIPAXXEHUN M BBIPAKEHUN C KOPHSAMH, PA3JI0KEHHE MHOTOWIEHA Ha MHOXXHUTEIIH, B TOM

YHClIe C UCTIOIb30BaHUEM (POPMYIT pa3HOCTH KBAAPaTOB U KBaJpaTa CyMMBI U Pa3HOCTHU

YMeHue onepupoBaTh MOHITHSIMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJIHOM MEPEMEHHOM, YHCIOBOE




HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM; yMEHHE pelllaTh JUHEHHbIe M KBaJlpaTHbIE YpPaBHEHMS,
JIpOOHO-pallMOHANbHBIE ypPAaBHEHHS C OJHON IEpPeMEHHOM, CHUCTeMbl JBYX JIMHEWHBIX ypaBHEHUH,
JUHEHbIE HEepaBEHCTBA U MX CUCTEMbl, KBaJpaTHble U APOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHOI
MIEPEMEHHOI, B TOM YHUCIIEe NP PEIICHUU 3aJa4 U3 JPYTUX MPEIMETOB U MPAKTHUECKUX 33/ay; yMEHUE
UCIOJIb30BAaTh KOOPAUMHATHYIO MPSMYI0 U KOOPAMHATHYIO IIJIOCKOCTh JUIsl M300pakKeHUs pelIeHUn
YpaBHEHUIA, HEPABEHCTB U CUCTEM

YMeHue omnepupoBarh MOHATHAMHU: (GyHKOWsA, rpaduk GyHKIEHM, HyId GYHKOAWA, TPOMEXKYTKH
3HAKOIIOCTOAHCTBA, IHPOMCXKYTKHU BO3paCTaHUs, y6I>IBaHI/I$I, HaI/I6OJ'II)IH€€ U HAUMCHBIIICC 3HAYCHUA
(GyHKIMU; yMEHHE OIEepUpPOBATh TMOHATHIMHU: TpsMas MPOIOPLHUOHAIBHOCTh, JIMHEHHAs (QYHKIWS,
KBapaTuyHas (YHKIUS, OOpaTHas MPONOPHHUOHAIBLHOCTh, Mapaboiia, Turepbona; yMEHHE CTPOHTH
rpaduku QYyHKIHA, UCTIONB30BaTh TPapUKH ISl ONIPEICIICHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, ISt
pelieHns 3a1a4d U3 JPYrux yuyeOHBIX MPEAMETOB U pealbHOW KU3HU; YMEHHE BbIpaxkaTb (opMyjaMu

3aBUCHUMOCTHU MCKAY BCIIMYNHAMU

YMenue ONCpHUpOBaTh IMOHATUAMH: TIOCICAOBATCIIbHOCTD, apI/I(I)MeTI/ILIeCKaH H TCOMCECTPUYCCKAA
nporpeccuu; yMCEHUC UCIIOJIb30BATh CBOMCTBa HOCJ'ICI[OBS.TCJIBHOCTGI\/’I, (I)OpMy.TIBI CYMMBI U O6H_IGFO YJICHA
IpUu pCHICHUH 3aJla4, B TOM YUCJIC 3aa4 U3 APYTUx y‘IeGHLIX MMpeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHue permarh 3a7a4d pa3HbIX TUIOB (B TOM YKCJIE Ha MPOIEHTHI, OJIM U YacTH, JBUKEHUE, padoTy,
IIEHy TOBApOB M CTOMMOCTH TOKYIOK M YCJIyT, HAJOTH, 3aJa4dl M3 00JIACTH YIPABJICHHS JIMYHBIMU U
CeMEHHBIMU (PUHAHCAMH); YMEHHE COCTABJISATh BBIPAXKEHHUS, YPaBHEHMUs, HEPABEHCTBA M CHUCTEMBI II0
YCIIOBUIO 3a/layM, MCCJIE0BaTh IMOJIYUEHHOE pEIIeHHE U OLCHUBATh MPaBIONOA0OHOCTh IMOJYYE€HHBIX
pEe3ynbTaTOB

YMeHue omnepupoBaTh IMOHATUAMHU: (UTypa, TOYKA, OTPE30K, MpsMas, Jyd, JOMaHas, yroi,
MHOT'OYTOJIbHUK, TPEYTrOJbHUK, PABHOOEIPEHHBI U PaBHOCTOPOHHUHN TPEYrOJbHUKH, MPSIMOYTOIbHbIHI
TPEyrojJbHUK, MeIuaHa, OMCCEKTPHCa U BHICOTA TPEYrOJbHUKA, YETHIPEXYTOJIBHUK, MapajjieIorpaMM,
poMO, TpPSIMOYrOJIbHHMK, KBaJIparT, Tpameuus; OKpPYKHOCTb, KpyI, KacaTelbHas; 3HAaKOMCTBO C




MMPpOCTPAaHCTBCHHBIMHA (bHpraMI/I; YMCHHE p€liaTh 3aaa4yv, B TOM YHCIIC U3 HOBCGﬂHCBHOﬁ JKHN3HHU, Ha
HaXOXIACHUC r’COMECTPUYCCKUX BEJIMYNH C IPUMCHCHHUEM U3YYCHHBIX CBOMCTB (1)I/Il"yp n (baKTOB

10

YMeHue onepupoBaTh MOHATUSMH: PAaBEHCTBO (UTYp, paBEHCTBO TPEYrOJIHHHUKOB; MapalICIbHOCTh U
NEPHEHAUKYJIAPHOCTD MPAMBIX, YIOJd MEXKIY IPAMBIMU, I[EPIEHIUKYJApP, HAKIOHHAs, IIPOCKLUA,
nogobue Quryp, mogoOHBIE TPEYrOJIbHUKH, CHMMETPHUS OTHOCHTEIBHO TOYKH W TPSAMOW; yMEHHE
pacrno3HaBaThb PaBEHCTBO, CUMMETPHUIO U Mojao0ue ¢Guryp, napauieibHOCTb M IMEPHEHIUKYISIPHOCTD
IIPSIMBIX B OKPYKAIOLIEM MUPE

11

YMeHue onepupoBaTh HOHATHAMM: JJMHA, PACCTOSHUE, yroi (BeJMYMHA YIiia, CUHYC U KOCHHYC yria
TPEyroJbHUKA), IUIOIIA/1b; YMEHUE OLEHUBATh Pa3Mephl NPEAMETOB U 00BEKTOB B OKPY’KAIOIIEM MHpE;
yMEHUE NPUMEHATH (OpMyibl MEepUMeTpa U IUIOIAJAM MHOTOYTOJbHUKOB, [UIMHBI OKPY)KHOCTH U
IUIOINAAM Kpyra, o0bemMa IpsMOYTOJIbHOTO NapajiesienuIela; yMeHUe IPUMEHATh IPU3HAKK PAaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TpeyrojbHHKa, Teopemy lludaropa, TpuroHomerpuueckue
COOTHOILLIEHUS JJIs1 BBIYUCIICHUS JUIMH, PACCTOSIHUM, IIomanen

12

YMenue uzoOpaxkaTh MIOCKHE (UTYyphl U UX KOMOMHAIMHM, IPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C
MOMOUIbI0 YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WM CHMBOJIBHOMY

OITMCaHHIO

13

YMeHue onepupoBaTh MOHIATHSIMU: MPSAMOYTOJIBHASI CUCTEMAa KOOPJAWHAT, KOOPAMHATBI TOYKH, BEKTOD,
CyMMa BEKTOPOB, NPOM3BEJEHUE BEKTOpAa HAa YMCIO, CKASIPHOE IPOU3BEACHHE BEKTOPOB; yYMEHHE
MCIIOJIb30BaTh BEKTOPHI U KOOPJAUHATHI JJIsl IPECTABICHUS JAHHBIX U PELICHUS 3a/1ad, B TOM YUCIIE U3
JPYruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMenue OIICPpHUPOBATH TTOHATUSAMMU: CTOJIOMKOBEIE M KpPYTOBBIC JUArpaMMBEI, Ta6J'II/II_[BI, cpeaHee
apI/I(I)MCTI/I‘-ICCKOC, MEHaHa, HauOOJIbIlIee U HAaUMEHBIIICE 3HAYCHU, pa3Max YHUCJIOBOTO Ha6opa; YMCHHC
H3BJICKATb, UHTCPHPCTUPOBATL U Hp606pa3OBBIBaTB I/IH(I)OpMaI_II/IIO, MMPpEaACTaBJICHHYIO B Ta6m/1uax Hn Ha
AuarpaMmax, OTpaxarollyro CBOICTBA H XAPaAKTCPUCTHUKU PCAJIBHBIX IMPOLECCOB U ﬂBHCHHfI; YMCHUC

pacrno3HaBaTb U3MCHUYUBLIC BCJIIMYHNHBI B OKPY’KAIOIICM MHPC




15

YMeHne omnepupoBaTh MHOHATUAMU: CIy4ailHBIA OMBIT (CIydyalHBIM SKCIEPUMEHT), 3JIEMEHTapHOe
coObITHE (PJEMEHTAapHBIK MCXOJl) CIY4alHOTO ONbITa, CIy4dailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HAaXOJUTh BEPOSITHOCTH CIy4alHBIX COOBITUH B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMM;, YMEHHE peulaTh 33Jadyd METOJOM OpraHM30BaHHOTO Iepedopa U C HCHOJIB30BaHUEM
IpaBUJia YMHOXKEHUS; YMEHUE OIICHUBATh BEPOATHOCTH PEajbHBIX COOBITHI U SBJICHUI, TOHUMATh POJIb
MPAKTUYECKH TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHII B OKPYKAIOIIEM MUPE U B JKH3HU; 3HAKOMCTBO C
MOHSTHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCENl U €r0 POJbI0 B MAaCCOBBIX

SABJICHUAX

16

YMenue BbIOMpaTh MOAXOSMIIUN HM3YyYSHHBIM METON Ui PEIICHHs 3a/Ja4d, MPHBOIAUTH IMPHUMEPHI
MaTE€MaTU4YeCKUX 3aKOHOMEPHOCTEM B NPUPOAEC U JKU3HHU, pACIIO3HABATh IIPOSIBJICHUE 3aKOHOB
MaTE€MaTUKd B HCKYCCTBE, ONMUCBHIBATh OTIEIbHBIC BBIIAOLIMECS PE3YJIbTaThbl, ITOJYYEHHBIE B XOJ€
pa3BUTUS MaT€MaTUKH KaK HAYKH, IIPUBOJAUTH MPHUMEPHI MAaTEMAaTHYECKUX OTKPBITUH M MX aBTOPOB B

OTEYECTBEHHOW ¥ BCEMUPHON NCTOPHUH




HEPEYEHD 2JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA OI'S ITO MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 UYucna 1 BBIYUCIICHUS

11 HarypanbHble u nensie yncia. [Ipu3Haky AeMMOCTH HEIbIX YUCell

1.2 OOBIKHOBEHHBIE U ICCATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPHUOINUCCKUE TPOOH

1.3 PanmonansHbie uncia. ApudmMeTndeckue onepanuy ¢ PaluOHATLHBIMEI YUCIIaAMA

14 JleiicTBuTenbHbIC YKcia. ApudMeTHdecKue onepainuu ¢ AeHCTBUTEIbHBIMU YUCIaAMH

1.5 [TpubnmxEHHBIC BRIYUCIICHUS, TIPABHIIA OKPYTIICHHS, PUKUIKA U OIEHKA Pe3yIbTaTa BEIYHCICHUI
2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

2.2 Creniens c 1enbIM okasareneM. CTeneHb ¢ pallnoHaIbHBIM Mmoka3areiaeM. CBOMCTBa CTETICHU

2.3 MHorouneHsl

24 Anrebpanyeckas 1po0b

2.5 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apu(pMEeTHYEeCKUMU KOPHIMH HATypaJIbHON CTETIeHU
3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Lenbie u poOHO-panrioHaNbHbIe ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 [enble u TpoOHO-panoHaTbHBIC HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPABCHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBble OCIEI0BATEIBHOCTH




4.1

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJaHusg HOCHCHOBaTeHBHOCTCﬁ

4.2 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOLIEHTOB

5 OyHKIIUA

@Oynkius, crnocoObl 3amanus ¢yHkuuu. I'paduk ¢ynkumu. OO61acTe ompeAeneHUs M MHOXKECTBO 3HAUCHHM
5.1. ¢bynkuuu. Hymn ¢pyaxnum. [IpomexyTkn 3HaKOMoCTOsTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH. MaKCHMyMBI
u MUHUMYMBI QyHKIIH. Hanbornbiee 1 HanMeHblee 3Ha4eHne PYyHKIIUU Ha TPOMEKYTKE

6 KoopanHaTsl Ha IpsIMOil U TIOCKOCTH
6.1 Koopaunaraas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u ux cBoiicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH
7.6 BekTops! Ha IIOCKOCTH

8 BeposITHOCTh ¥ cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa




8.5

I'padmr




['paduk oreHouHBIX mporenyp Ha 2025-2026 y4ueOHbIil ron

[pen | Kna |Komuue | Konmue | ceHTs0pB OKTSIOpb HOS0Pb nexadpb SITHBAph ¢deBpanp | MapT anpesnb Mai
MET |cC |CTBO CTBO
YacoB B |4acOB
roa Ha
OLICHOY
HBbIC
poLen
YpBI
Anre |7 |102 10 Kontposs | Kontponbs | Koutponasn| Koutponsn| Kontpon | Koutpo | KontpoabHas Hrorosas
6pa Hast Hasl asg pabota | as pabota | bHas JbHAS pabota Ne9 o KOHTPOJIbHAS
pabota pabota Ne4 o Ne5 o pabota paGora | Teme pabota(Bcepo
Nel o No2 o TemMe TeMe Ne7 o Neo8 o "Koopaunats! u ccuiicKast
TeMe TeMe "Anrebpau | "AnreOpau | Teme TeMe rpadukmu. IPOBEpPOYHAst
"Pammmona | "Paumona | yeckue YECKUE "Jlunetin | "Jluneit | Oynkumu'/Beep pabora)
JbHBIE JTHHBIE BBIPQXCHU | BBIPDAXKEHU | ble HbIE occuickast
gucua" qucua', q" q", YPaBHEHU | YpAaBHEH | NPOBEPOYHAs
KonTpons Kontponsn | 57 us u paborta)
Hasl ast pabota HEPABEH
pabora Ne6 no cTBa"
Ne3 mo TeMe
TeMe "AnreOpaun
"Parnmona yecKue
JbHBIE BBIpKEHU
yucia'* "
8 [102 10 Kontpons | Kontponsn| Kontponsn| Kontpon | Konrpo | KonTponbHas KoHnTponbsHas Hrorosas




Hast as pabora | asgpabora | bHas TBHAsS pabota Ne§ mo pabota Ne9 mo KOHTPOJIbHAS
pabora Ne2 o Ned o paborta pabora | Temam teme "Oyukiuu | padora(Bcepo
Nel mo Temam " TeMe Ne6 o No7 o "Hepagencrna. u ccuickas
TeMe Crenenu. "AnreOpau | Teme TeMe CucrtemMbl rpaduku'/Bcepo| mpoepouHas
"Uucnau | KBaapatH | yeckas "KBanpar | "Cucre | ypaBHeHUI" ccuiickast pabora)
BBIYUCIICH | BIi JpoOp" HbIC MBI MpOBEpPOYHAs
us." TpexuieH". | KOHTpoJIbH| ypaBHEHU | JIMHEWH pabora)

Koutponea | as pabora | " BIX

as pabora | Ne5 mo ypaBHEH

Ne3 no TeMe "

TEME "KBagparu

"AnreOpau | bie

4eCcKue ypaBHEHUS

npoou” "

102 10 Kontpons | Kontposns | Konrtponsn| Kontposnen| Kontpon | Kontpo | KonTponbnas KoHnTponbHas Hrorosas
Hasi Hast as pabora | asgpabota | bHas JTbHAs pabota Ne§ mo pabota Ne9 o KOHTPOJIbHAS
paborta paborta Ne3 o No5 mo paborta pabora | teme "UucnoBeie | Teme "UucioBeie| pabora
Nel o Ne2 o TeMe TeMe Ne6 o Ne7 1o OCJIeN0OBaTENLH | IIOCIEeNOBAaTEIbH
Teme TeMe "Cuctemsl | "HepaBenc | teme TemMe octu" octH"

"Uucnawn | "YpaBHeH | ypaBHeHui | TBa" "KBagpar | "®yHK1
BBIYMCIIEH | U5 C " WYHas un"
us". OJIHOU KoHnTponbH byHKIMSA
NepeMeHH | as pabora "
oit" Ne4 o
Teme "
HepaseHncr

n

Ba




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» AnreGpa, 7 knacc/ Mepansik A.T'., Tlononckuit B.b., Sxkup M.C.; oz
penakmueit [Togonbckoro B.E., O0miecTBO ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO M3narensckuii ieHTp «BEHTAHA-T'PA®Dy;
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» AnreGpa, 8 kimacc/ Mepansak A.I'., Tlomonckuit B.b., SAxup M.C.; nox
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®y;
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBemienue»

» Anrebpa, 9 kiacce/ Mepansak A.T'., Tlononckuii B.b., SAxup M.C.; nox
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHUuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii uentp «BEHTAHA-TPA®y;

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
Anrebpa : 7 kinace : Meroauueckoe nocodue / E.B. bytiko,

A.T'. Mepsnsk, B.b. Tlomonckuit u ap. — 2-e uza., nopad. — M. :
Benrtana-I"pad, 2017

Anrebpa : 8 kiace : Meroguueckoe nocoodue / E.B. bytiko,

A.T". Mepsnsk, B.b. Tlomonckuit u ap. — 2-e uza., nopad. — M. :
Benrtana-I"pad, 2017

Anrebpa : 9 xinace : Meroguueckoe mocodue / E.B. bytiko,

A.l'. Mep3nsk, B.b. Tlomonckuit u ap. — 2-e uza., nopad. — M. :
Benrtana-I"pad, 2017

A. T'. Mep3nsik. Junaktuueckue Matepuansl 1o MaTeMatuke ais 7, 8, 9



kiaccoB/ A. I'. Mepsnsik, B. b. [lonmonckuii, M. C. Slkup.— M.: Bentana-I'pad,
2017.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

« http://school-collection.edu.ru/Equnast koiuieKIus mudpoBbIX
00pa30BaTEIILHBIX PECYPCOB

* https://mob-edu.ru/ «Moounbaas Dnektponnas LIkomay»

* https://interneturok.ru/ Caiit "MUuTepHeT-ypokK"

* https://www.yaklass.ru SIKnacc

« http://fcior.edu.ru/ Komiekius denepanbHoro meHTpa HHOOPMAaIHOHHO-
00pa30BaTEIIbHBIX PECYPCOB

bu6mnoreka IJOK

https://m.edsoo.ru/7f415b90






