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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabouasi mporpamma mo anredpe mjis oOydaroluxcs ¢
3a/IepKKOM mcuxudeckoro pasButus (nanee — 311P) Ha ypoBHE OCHOBHOIO 00IIIE€TO
oOpa3oBaHusi pa3paboraHa Ha ocHoBe DenepanbHOTO TOCYIAPCTBEHHOTO
0o0pa3oBaTeNbHOIO CTaHAAapTa OCHOBHOro oOmiero oopasoBanus (IIpuxas
Munnpocsemenusi Poccuun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0),
®denepanbHOM aganTUPOBAHHONW 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHusl Ui OOYYAIOUIMXCS C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 30POBbS
(ITpuka3z Munnpocseuienust Poccuu ot 24 Hos6ps 2022 . Ne 1025), denepanbHoi
paboueil mporpamMMbl OCHOBHOTO 001Iero oOpa3oBaHus MO YYEOHOMY MpeIMETy
«Matemarukay, Pabodeli mporpaMMbpl BOCIIUTAHUS, C YIETOM PACIIPEICICHHBIX IO
KJlaccam MpoBepsieMbIX TPeOOBaHUI K pe3yabTaTaM OCBOCHHUSI.

Ob0mas xapakrepucTuka y4e0Horo npeamera «MaremMaTuka

VYueOHbIl Kypc «Anredpay BXOJIUT B MPEIMETHYIO 001acTh «MaremaTuka u
uHdopmatuka». OH CIOCOOCTBYET PA3BUTHIO BBIYUCIUTEIBHON KYIbTYPHl W
JIOTUYECKOTO MBIIICHUS, (POPMUPOBAHUIO YMEHUS TMOIB30BATHCS aIrOPUTMaMU, a
TaKXe MPUOOPETCHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX B IOBCEIHEBHOMU
Ku3HM  oOydaroruxcs ¢ 3[IP. VY4eOHBIE Kypc pa3BHBaeT MBIIIJIECHUE,
IPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIBHYIO T'PAMOTHOCTb, YMEHHUS
BOCIIPUHUMATh U KPUTHYECKU aHAJIU3UPOBAaTh WH(GOPMAIIHIO, MPEACTABICHHYIO B
pa3TUYHBIX (pOopMax.

OOydenne MareMaTuke AA€T BO3MOKHOCTH pPa3BUBATh y OOYYAIOIIUXCS C
3[IP TOYHylO, palmUOHANBHYIO M WH(POPMATHBHYIO pe4Yb, YMEHHE OTOUpAaTh
HaubOosee MOAXOMAIINE SI3bIKOBbIE, CUMBOJUYECKUE, IpaQUUIeCKUe CpeiCcTBa I
BBIPXKECHUS CY)KJICHUI U HAIVISIIHOTO UX MPEICTABICHMUS.

[Iporpamma oTpakaeT cofepkaHue o0ydeHus Kypcy «Anredpa» ¢ y4yeTom
0CcO0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH 0Oyuaromuxcs ¢ 3I1P.

Henan udyyeHus y4eOHOro Kypca

Anre0pa SBISIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieuynBaeT M3yYeHHUE JAPYTUX TUCIUILINH, KaK €CTECTBEHHOHAYYHOrO, TaK U
TYMaHUTAPHOTO IHUKJIOB, €& OCBOEHHE HEOOXOAUMO ISl  MPOJOKCHHUS
oOpa3oBaHHsS W B TOBCEJHEBHOW XW3HU. Pa3zButre y 00y4aromuxcsi Hay4HBIX
MPEACTABICHUA O MPOUCXOXKIECHUU U CYIIHOCTU alredpanvyeckux abCTpakiuid,
croco0e OTpaKeHHs] MaTEMAaTUYECKOW HAyKOW SIBIICHUM M MPOLIECCOB B MPUPOJIE U
oOIIecTBe, POMM MAaTeMAaTHYECKOTO0 MOJICIMPOBAHUS B HAYYHOM ITO3HAHWHU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAdyeCTB
MBIIIUICHUS], HEOOXOAUMBIX ISl aJlalTallid B COBPEMEHHOM LIU(PPOBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM OOpa3oM OO0ECleurMBaeT pa3BUTHUE YMEHUS



HaOIo1aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH
MBIIIJIEHUSI, CIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBHS U
BBIBOJIbI, (POpMYIIHpOBaTh yTBepkAeHH. OCBOEHUE Kypca anredpbl 00ecneynBaeT
pa3BHUTHE JIOTMYECKOTO MBIIUICHHUS 00YYaIOIIMUXCS: OHU UCIOJIB3YIOT 1€ TyKTUBHbIE
U UHIYKTUBHBIE PAcCyKIEHUs, 0000IIeHNe U KOHKPETU3alNIo, ad0CTparupoBaHue
u adamoruto. OOydeHue anreOpe mpeanosaraeT 3HAYUTEIBHBIH  00BEM
CaMOCTOSITETIbHOM  JIESITEIbHOCTH  O0YyYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelIeHNe 3a/1a4 €CTECTBEHHBIM 00pa30M SIBJIIETCSA pean3alueil 1esaTelIbHOCTHOTO
MPUHIIMIA O0yYEHHUS.

B cTtpykType mporpammbl yueOHOro Kypca «AmnreOpa» OCHOBHOM IIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOUYecKkue nuHuu: «YHucna u
BBIUUCIICHUS»; «ANTreOpanyecKue BBIPAKEHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxaas U3 3Tux cojiepKarelbHO-METOAMYECKUX JIMHUNA Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, €CTECTBEHHBIM 00pa30oM MeperuieTasich
U B3aUMOJCHCTBYSl C JPYyrMMU €ro JUHUSMU. B Xome wu3ydeHus Kypca
oOy4JaromMMcsl TPUXOAUTCS JIOTHYECKH PACCYXAaTh, HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN sI3bIK. B CBSI3M ¢ 3TUM Ienecoo0pa3HO BKIIOYUTH B MPOTrpamMmy
HEKOTOpbIE OCHOBBI JIOTMKH, IPOHM3BIBAIOLIME BCE OCHOBHBIE pa3JIeiibl
MaTEMaTU4YECKOro o0pa3oBaHUs M CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB YHHBEpPCAJIbHOTO MAaTeMAaTHYeCKOro s3blka. Takum o00pa3oM, MOXKHO
yTBEPKJaTh, YTO COJAEPKATEIBbHOM M CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«AnreOpay SIBISETCS €ro HUHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHuUM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOM ISt
JaNbHEUIIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroUIUXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsI TTIOBCEHEBHOM
KU3HU. Pa3BUTHE TOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallUOHATBHBIMU
U HUppPAlMOHAIIBHBIMU  YHCIaMH,  (OpMUpOBaHHUEM  TPEICTABIECHUUA O
JECHCTBUTENHLHOM YHCIIC. 3aBEpIICHHUE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K
cTapiieMy 3BeHy 00IIero o0pa3oBaHuUsl.

Conepxanne JaByx anreOpamdeckux JUHUNH —  «AnreOpandeckue
BBIPQXKECHUS» U «YPAaBHEHMsSI U HEPAaBEHCTBa» CIIOCOOCTBYET (DOPMHPOBAHHIO Y
o0yJaroUMxcs MaTeMaTHYECKOro ammapara, HeoOXOAMMOIo Ui pelleHus 3ajad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB W MPAKTUKO-OPHEHTHPOBAHHBIX 3amad. B
OCHOBHOW MIKOJE Y4YeOHBIH MaTepuan TPYNIHUPYETCS BOKPYT PallMOHAIBHBIX
BBIpOKEHUH. AnreOpa IEMOHCTPHPYET 3HAYEHHWE MATEMAaTUKH KaK S3bIKa JIJIS
IIOCTPOEHUS] MAaTE€MaTUYECKHX MOJENEH, ONUCaHHuA TNPOLECCOB U  SBJICHUMU
peanpHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT Takxke JajbHEWIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJIs
OCBOCHHS Kypca WH(POPMATHKH, ¥ OBJIQJCHUE HABBIKAMH JICIYKTUBHBIX
paccyxaenuii. [IpeoObpa3zoBaHre CHUMBOJIBHBIX ()OPM BHOCHUT CBOM CIICIIU(UUSCKUI
BKJIaJl B pa3BUTHE BOOOPaKEHUsI, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copmepxxanne  (yHKIHMOHAIbHO-TpaUYECKON  JHMHMM  HAIeNeHO  Ha



MOJIyYeHHE IIKOJIbHUKAMU 3HaHUM 0 (PYHKIMAX KaK BaKHEHIIel MaTeMaTHYECKON
MOJIENIN JJI1 OMUCAHUS U UCCIEA0BAHMS Pa3HO-00PA3HBIX MPOLIECCOB U SIBICHUI B
npupoje M odmecTBe. M3yueHue 3Toro marepuana CHOCOOCTBYET Pa3BUTUIO Y
00y4aromuXxcs YMEHUs UCIIOJIb30BaTh PA3INYHbIE BEIPAZUTEIbHBIE CPEACTBA SA3bIKA
MaTeMaTUKH — CJIOBECHbIE, CHMBOJIMYECKHE, TI'paduueckue, BHOCUT BKJIAJ B
(opMHpOBaHUE NPEICTABICHUNA O POJIM MATEMATUKH B Pa3BUTHM LIMBUIM3ALUU U
KYJIBTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY TMlaHy B —9 Kjaccax H3ydaercs Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3Jielbl COAECpPKaAHUSA:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIIUNY.

VYueOHbIN MaH Ha u3ydeHue anreopsl B 8-9 kiaccax oTBOAUT 3 y4eOHBIX
yaca B HEJIeJII0 B TEUEHUE KaXKJ0r0 rofa 00yUYeHUsI.

Conep:xxanne yueoHoro KYPCA «AJITEBPA» (1o rogam o0y4yeHmust)

8 KUIACC

Yucia 1 BHIYMCICHUA

KBagpatueiii kopenbp u3 uucna. *[loHstue 00 uppanMoOHAIBHOM YHCIIE.
JlecaTuunbie pUOTKEHUS UppALMOHATBHBIX qucen™. CaoiicTBa
apu(pMETUUYECKUX KBAAPATHBIX KOpPHEH M HX MPUMEHEHHE K MPeoOpa3OBaHUIO
YHUCJIOBBIX BBIPAKEHUN U BBIUYKCICHUIM. *J[eficTBUTEIbHBIE YUCTa™,

Crenens ¢ uenbIM NoKaszaTesneM u €€ cBorictBa. CTaHapTHas 3aIllliCh YKCTA.

AJire0panyvecKne BbIPasKeHH s

KBagpaTHblii TpEX4sieH; pa3jIO)KEHUWE  KBAAPATHOrO TpPEXWICHA Ha
MHOHUTEIH.

AnrebGpandeckas apodb. OCHOBHOE CBOWCTBO anreOpanyeckod apooOw.
CrnoxeHue, BBIYMTAaHHWE, YMHOXKCHHUE, [eJICHHE aireOpamdecKux JpooOeit.
PanronanbpHbIe BRIpOXKCHHS M KX TTPEOOpa30BaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmysa KOpHEH KBaapaTHOro ypaBHeHUs. *Teopema
Buera*. Pemenue ypaBHCHHMH, CBOASIIMXCS K JIMHCHWHBIM M KBaJPaTHBIM.
[Ipocreiinme poOHO-pALIMOHANBHBIE YPABHEHUSI.

*T'paduyeckass wHTEpHpeTanus ypaBHEHUH C JBYMs MEPEMEHHBIMH U
CUCTEM JMHEHHBIX ypaBHCHHM C ABYMsI TepeMeHHbIMH ™. [lpumepsr pemieHus
CHCTEM HEJINHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl JIMHENHBIX HEPABEHCTB C OJHOM MMEPEMEHHOM.



DyHKUUH

[lonstne ¢ynkuuu. OOnacTh oONpeaeIeHUuss W MHOKECTBO 3HAaYeHUH
¢yaxuuu. CriocoObl 3aaHus (PYHKIIMM.

I'padux Pynkuuu. Yrenue cBoilcTB QyHkuuu no e€ rpaduky. [Tpumepst
rpadukoB GyHKIUNA, OTPAXKAIOLUUX peaIbHbIe MPOIECCHI.

OYHKIUM, OINUCHIBAIONIME TMPSAMYI0 U OOpaTHYIO MPOMOPIMOHATBHBIC

k
3aBUCUMOCTH, UX Tpapuxu. ®Pyuxkimuum Yy = x5, y = x5, y =4k, Yy = =

*['pacduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHUI *.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanronanbsHbIe Ynciaa, *UppariioHaIbHbIC YHCIa, KOHEYHbIC B OCCKOHCUHBIC
JecATUYHbIe TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YUCEIT;, JEHCTBUTEIBLHBIC YUCTIA
KaKk OECKOHEYHBIC JeCSITUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEJ U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMUCTBUTENBHBIX YHCEN, apudmeTudeckue JeHCTBUS C
JCHCTBUTCIIBHBIMH YUCTAMH ™.

Pa3zMepbl 0OBEKTOB OKpYKArOLIEr0 MHUPA, JJIMTEIBHOCTH IPOIIECCOB B
OKPY’KaroIIeM MHpE.

[Tpubnuxénnoe 3HaYeHNUE BEIUYHHBI, TOUHOCThH pUOIMKeHus1. OKpyTiieHne
yucen. [Ipukunka v oueHka pe3yabTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHUH, CBOASAIINXCS K KBAJAPATHBIM.
bukBanparnoe ypaBHenue. *IIpumMepbl perieHus ypaBHEHUNH TPEThEH M 4eTBEPTOM
CTETICHEW pa3oKeHUEM Ha MHOXKHUTEIH ™.

Pemenne npoOHO-paliMOHANIBHBIX YPaBHEHUM.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckKiuM METOIOM.

VYpaBHeHUe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemenue cucreM AByX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHUI,
OJIHO M3 KOTOpPBIX JIMHEWHOE, a Jpyroe — BTOpOM cTemeHu. [ paduyeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NEpeMeHHOU. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUN

KBagpatnunas Qynkuus, e€ rpapuk u cBoictpa. Ilapabosa, KoopAuHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH apadoIbl.

I'paduku byHKIMI: y = Kk, y = kx + Db, y = X%



k .
y = x, ¥ = ~ ¥ MIX CBOHCTBA.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE YUCIOBOM IOCIIENOBATEIBHOCTU. 3aJaHHUE IIOCIEAOBATEIBHOCTU
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudmernyeckas u reoMmerpuyeckas mnporpeccuu. @opmynsl N-ro wieHa
apu(pMETHIYECKON U FE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

*N300pakeHne 4WICHOB apU(PMETHUECKOH M T€OMETPUUYECKOW MPOTPEeCcCHid
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIMAJIbHBIM POCT.
CnoHbIC TTPOIIEHTHI ™.

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEM TPOT'PAMMBI KYPCA «AJIT'EBPA»

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTAaTbhl OCBOCHUS MPOTPaMMbl Y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTcs:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NPOSIBJICHUEM HMHTEpeca K TPOIUIOMY U  HACTOSIIEMY POCCHHCKOU
MAaT€MAaTHK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJIEHUIO TUYECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3aJad
MaTeMaTU4YeCKOM HaIMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOTO
oOpa3oBaHWs Ha TPOTKEHUU BCEH JKM3HHU IJISl YCIEMHOW MpodecCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUIYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acreTH4YeCKO€e BOCIIUTAHHE:

CIIOCOOHOCTPIO K OMOIMOHATHPHOMY U  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajlau, PEUICHUM, pacCyKJACHUH, YMEHUIO BHJIETh
MaTeMaTH4eCKrUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMUA:



OpUEHTauuell B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX
MIPEAICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmIecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JJI Pa3BUTHs LIMBUIM3ALIUU,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH U MaT€MaTUYeCKOH KyJIbTYpOil KaK CpeJcTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSTENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJIBTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0J1ArOMOJYYHS:

TFOTOBHOCTBIO MPHUMEHSITh MaTeMaTHMYECKUE 3HAHUSI B MHTEpPECax CBOEro
3I0pOBbS,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  MUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryispHas Quanyeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUM /I PElIeHHs 3aa4
B 00JJaCTH COXPAHHOCTU OKpY’KaIoIIed cpefbl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TMOCJIEACTBUI I OKpY)KaloIIeH Cpejbl, OCO3HAaHUEM
r7100aJIbHOI0 XapaKTepa dKOJIOTMUECKUX Mpo0OJieM U MyTel UX pellieHus;

8) ajanTanusi K M3MEHSIIOIMMCS YCJOBHSIM COLMAJBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUECKYIO AESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUThCS Yy APYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OMbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAaeMble pPELIEHUS U JAEUCTBUS, (OPMYIHpPOBaTH U OLEHUBATH PUCKU U
MOCJIECTBUSA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:
e BBISIBIIITH U XapAKTEPU30BATH CYIIECTBEHHBIE MMPU3HAKH MATEMAaTHYECKUX
00BEKTOB, TIOHATUW, OTHOIICHUW MEXIYy MOHATHUIMHU, (HOPMYIHUPOBATH



ONMpeJeNeHus] TOHATUM, YCTaHaBIMBAaTh CYIIECTBEHHbIM MpU3HAK
KJaccu(UKanuy, OCHOBaHUS Mg OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOJIMMOTO aHAJIN3A;

BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
yTBEpJAUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAONIOACHUSAX W YTBEPKACHUSIX,
npenjaratb  KpUTepUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JieaTh BBIBOJBI C MCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIHLHO HECJIOXKHBIE J0KAa3aTeIbCTBA
MaTEeMaTU4YeCKUX (AKTOB, BBHICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBareLCKHUE TeCTBHUSA .

UCTIOJIh30BaTh BOIMPOCHI KaK HMCCIIETOBATEIBCKU WHCTPYMEHT IMO3HAHUS,
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITETTFHO yCTaHABIMBaTh WCKOMOE U JIaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH [0 CaMOCTOSITEIILHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCICAOBaHWE IO  YCTAaHOBICHHIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATEIHHO (POpMYIHUPOBATH OOOOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEOIOKEHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM IMpEACTABICHUS;



BbIOMpaTh (QopMy mpenctaBieHuss HHGOPMALUM U WILIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMiu, HWHOW Tpaukoil U ux
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh MH(GOPMAIMM MO KPUTEPHUSM, MPEATOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1CHCTBHS:

BOCIIpUHMMATh H  (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSMH W LEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JaBaTh MOSCHCHHS TIO
XOJy pEIICHUS 3a]]a4i, KOMMEHTHPOBATh MTOYUCHHBIA pe3y/IbTaT;

B X0JI¢ 00CYKICHHS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, peIIacMOM 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOra, OOHAPYXKUBATh Pa3JIMYUe W CXOJICTBO IMO3WIIHH, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yjbTaThl  pEIICHWUS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BbBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMAaTh M HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYATbHOM paOOThl MpU pPEHICHHH Y4YeOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTHU, MJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
o0CcyXIaTh TPOLIECC U Pe3yJbTaT padOThI, 0000IIaTh MHEHUS HECKOJIBKUX
JIIO/IeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl W JIPyTU€), BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTHMMH YJCHAMU KOMAaH/IbI,
OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHUBepcalbHbIEe YUueOHbIe JAeiicTBUs
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PEUIeHUs 3aAadyu (WU ero
4acTh), BHIOUpATHh CIMOCOO PEIHIEHUS] ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB, HANIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YyJbTATA JNEATEIBHOCTH IMOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSCHITH MPUUMHBI JOCTUKEHUS WIH HEJOCTUKEHUS LEIH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
8 KIIACC

Yucsia v BbIYUCTICHUS

Hcnonb3oBaTh HaYaIbHBIE MPEACTABICHUS O MHOMXECTBE JECUCTBUTEIBHBIX
qyuces JJisi CPAaBHEHUS, OKPYTJICHUSI U BBIYUCIICHUM; N300paxaTh JEeHCTBUTEIBHBIC
YyuCia TOYKAMU Ha KOOPJAMHATHOU MPSIMOM.

[IpumMeHsaTr TOHSATHE apU(METHUYECKOTO KBAJIPATHOTO KOPHS; HAXOJHUTh
KBa/IpaTHbIC KOPHH, MCTOJB3YS MPU HEOOXOIUMOCTU KaJIbKYJSATOP; BBIMOJHSITH
npocTeuinmre MnpeoOpa3oBaHMs BBIPAKECHUH, COJEpXkKAIIUX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnons3oBaTh 3anmucy OOJIBIIMX M MAJIBIX YUCET C TTOMOIIBIO JTECITUIHBIX
npoOeii u creneHeit yucia 10.

AsireOpanyeckue BbIpasKeHUs

[IpuMeHATP NOHSATHUE CTENEHW C L[EJNbIM [0KA3aTeJIeM, BBIIOJHSITh
npeoOpa3oBaHusl BBIPAKEHUM, COJIEpKAIIMX CTENEHU C IEJbIM Moka3areiaeMm (c
UCIIOJIb30BAaHUEM CIIPABOYHON MHPOPMAIINH).

BhINIOJIHATE HECTIOXKHBIE TOXKECTBEHHbIE MPE0oOpa30BaHUS PAIMOHATBHBIX
BBIPOXKCHUH Ha OCHOBE MPABWJI ACHCTBUM HAJl MHOTOWICHAMH U alreOpandecKuMu
TpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumensaTs peoOpa3zoBaHusl BBHIPAKCHUM NJISl PEIICHUs Pa3IUYHbIX 3a7a4
13 MAaTEMAaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate  nuHelHblE, KBaJpaTHbIE YpaBHEHUS (C  HCIOJIb30BAHHEM
CIIpaBOYHON WH(MOpPMAIMU) W pallMOHAIbHBIC YPaBHEHHUSA, CBOIAIIMECS K HHM,
CHUCTEMBI IBYX YPAaBHECHUH C IByMS IEPEMEHHBIMHU.

[IpoBoaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHUCJIE C TPUMEHEHUEM TpadUIeCKUX MPEICTaBlIeHni (YCTaHABIINBATh, UMEET
71 ypaBHEHHUE WUJIM CUCTEMAa YPABHEHUU PEIICHUS, €ClId UMEET, TO CKOJIBKO, U Tp.)
C OMOpPOH Ha aITOPUTM YUEOHBIX JEHUCTBUI.

[lepexoanTh OT cioBecHOW (OPMYIMPOBKH 3adaud K €€ anredpamdecKon
MOJIEJIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHHsS WM CHCTEMBl YPaBHEHUM,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YHMCJIOBBIX HEPABEHCTB JJIi CPABHEHUS, OLICHKH;
pelarh JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHCTEMBI; 1aBaTh



rpauyuecKy0 WIUIIOCTPALMI0O MHOXKECTBA PELIEHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.
DyHKUUHA
OnepupoBaTh Ha 0a30BOM ypOBHE (DYHKIHMOHAJIbHBIE IMOHSATUS U SI3BIK
(TepMHHBI, CUMBOJIMYECKHE 0003HAUYCHUS); ONpENeNsaTh 3HaueHUe (YHKIHUHU T10
3HAYEHHUIO apryMEHTa; ONPEAesATh CBOMCTBA (PYHKIMU MO €€ rpaduky.
CtpouTs rpaduKy dIeMeHTapHBIX GyHKIME Buaa , Y = X5, Yy =X,y =+/x ,

k o o .
Y= =; ONHUCHIBaTh CBOWCTBa 4YHUCIOBOM GyHKUMU 1O e€ rpaduky (mpu
X

H€O6XOIII/IMOCTI/I C HaHpaBJ'IHIOHleﬁ HOMOIJ_IBI-O).

9 KUIIACC

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIE U UPPALMOHAJIBHBIE YUCIIA.

Beimonusate apudmeTndyeckue JEHUCTBHS C  pallMOHAIBHBIMH YHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHbIE NPUEMBI, BBINOJHITh BBIYUCICHUS C
UppaloOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHWs CTENEHEHW C MEeNbIMU TOKa3aTelsIMU U KOPHEW;
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUH.

OKpyrJsiTh JI€MCTBUTEIBHBIE YHCIIA, BBINOJHATH TNPUKUAKY pe3ysibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeElHbIE W KBaJpaTHbIE YpPaBHEHUS, YpPaBHEHUS, CBOISIIMECS K
HUM, NPOCTEUIITNE TPOOHO-pAIIIOHATbHBIC YPAaBHEHUS.

Pemare mnpocreimue cuctemMbl JBYX JMHEHHBIX YPaBHCHUUA C JBYMs
NEPEMEHHBIMU W CHUCTEMbl JABYX YpPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHUE HE
SIBJISIETCS TMHEUHBIM (TI0 BU3YaJIbHOU OIOpe).

Pemate mpocTeiiiiyie TEKCTOBBIE 3aJaud aiaredOpamdeckuMm CrocoOoM ¢
NOMOILIbIO COCTABIICHUS YPABHEHHSI WM CHCTEMBI JBYX YPaBHEHUH C JByMs
[IEPEMEHHBIMH.

[IpoBoaUTE MpoOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyecKux MpeCcTaBiIeHUH (yCTaHABINBATh, UMEET
71 ypaBHEHUE UJIM CUCTEMA YPAaBHEHUN PELICHUS, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeliHbIe HEpaBEHCTBA, KBaJpaTHHIE HEPABEHCTBA;, HM300pakaTb
pEILICHUE HEPABECHCTB HA YUCJIOBOW MPSIMOW, 3alMChIBATh PEUICHHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKIIFOYAIOIINE KBaJgpaTHOE HEPaBEHCTBO; H300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alIUChIBATH PELIEHHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELICHUN PAa3IUYHbIX 3a]1a4.

DyHKIUA

Pacno3naBath (pyHKUMM W3ydyeHHBIX BHUAOB. [loka3piBaTh CXxeMaTUYECKHU
pacIooKeHHe Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHkuui Buma: Y = KX,



k .
y=kx+b, ,y=ax®+bx+c,y=x3y = x,y= — B 3aBHCHMOCTH OT 3HAYCHUH

K03((PUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIHIA.

Crtpoutb U M300paXkaTh CXEMATHYECKH IpaUKHU KBaJApPATUUHBIX (PYHKLUH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBagpaTuyHy0 QYHKIUIO IO (hOpMyJie, IPUBOJAUTH TPUMEPDI
KBaIpaTUYHBIX (YHKUIMNA U3 peaTbHOM KU3HU, QU3HKH, TEOMETPHUH.

YucoBble M0CJI€10BATEJIbHOCTH W MPOTrPeccuu

Pacno3naBaTh apudmeTHUECKYyI0 M TE€OMETPHUYECKYI0 NPOrpeccud Ipu
pa3HbBIX Crlocobax 3aaHusl.

BbINONHATE  BBIYMCIEHHUS C  HCHOJb30BaHWEM (opmya N-ro wieHa
apu(pMETUIECKO M TeOMETPUYECKON MpOorpeccuii, CyMMbl MepBbIX N ujieHOB (C
OIMOPOW Ha CIPaBOYHYIO HH(OPMALIHIO).

Pemate 3amaum, CB3aHHBIE C YUCIOBBIMH IOCJEI0BATEILHOCTSIMU, B TOM
quCclie 3a/1a4l U3 PeaIbHOM JKM3HM (C HUCIOJIb30BAHUEM KaJbKyJSITOpa, HU(POBBIX
TEXHOJIOTHIA).

IlpumepHbie BHABI AesiTeJbHOCTH oOyuyawmmxcsa ¢ 3IIP, o0yciaoBieHHbIe
0co0bIMH  00pa30BaTeJbHbIMM  TNOTPEOHOCTAMH M olecnevynBaOIIUe
OCMBICJIEHHOE  OCBOEHHEe  COJdep:KaHuM  O00pa3oBaHWsl MO  MpeaMeTy
«MaremaTuka»

Conepsxanue BUIOB JedarenbHOCTH oOyvaromuxcsa ¢ 3[IP onpenensiercss ux
0COOBIMH 00Pa30BaTENbLHBIMU MOTPEOHOCTIMU. [TOMUMO MIUPOKO UCTIONB3YEMBIX B
o0IuX s BCeX OOYyYaroUuxcsl BUIOB JEATEIbHOCTU CIEAyeT YCUJIUTh BHUIBI
JESTENBHOCTU CreM(UYHbIE i1 JTaHHOM KaTeropuu AeTei, oOecreynBarome
OCMBICJIEHHOE€ OCBOEHHE COJEp)KaHUs O00pa3oBaHUS IO NPEIMETY: YCHICHHE
IPEAMETHO-TIPAKTUYECKON JIESITENIBHOCTH C aKTUBHU3alMEl CEHCOPHBIX CHUCTEM;
YepeIOBaHUE BHUJIOB [IEATEIBHOCTH, 33JCHCTBYIOIINX pA3JIMYHBIE CEHCOPHBIE
CUCTEMBI; OCBOCHHME Marepuajga C ONOpOW Ha alropuTM; «IOLIArOBOCTH» B
M3YYEHUH MaTepuaia; HCIOJIb30BAHUE JOMOJHUTEIBHOW BHU3YyaJbHOW OMOPbI
(cxembl, Ma0JIOHBI, OTIOPHBIE TAOJIMIIBI); PEUYEBOM OTYET O MPOIECCE U PE3YIbTATE
JESTEIHHOCTH;  BBIIIOJIHEHHE  CHCIUANbHBIX  3aJaHui, 00eCIeunBaOIMNUX
KOPPEKIMIO PEeryJisiliud y4eOHO-TIO3HABATENIbHON MEATETbHOCTH U KOHTPOJb
COOCTBEHHOTO Pe3yybTaTa.

Jlns oOy4uaroruxcst ¢ 3I1P cymecTBEeHHBIM SIBJISIIOTCS MPHUEMBI PabOTHI C
JEKCUYECKUM MaTepuasioM 1o mpeamety. IlpoBogutcs crnenmanbHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CJIO0BaPh O0YYAIOIMIMXCSI COOTBETCTBYIOIIEH TEPMUHOIOTHH.
N3yuaemble TEpMUHBI BBOJASTCS Ha TMOJUCEHCOPHOW OCHOBE, 00s3aTelbHA
BU3yallbHAs TOJICPIKKA, alTOPUTMBI Pa0OTHI C OMPEACICHUEM, OMOPHBIE CXEMBI
JUISl aKTyaau3aluy TEPMUHOJIOTUU.









8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

KoanuecTBo yacon OcHoBHbBIE BU/BI 1eSITEJILHOCTH DJIeKTPOHHBbIE
Ne 00yyarmmxcs undposbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
. ®opmynaupoBath  ompeaeaeHue | bubmuoreka [{OK
KBagpartHslii KOpeHb U3 pMyJup Pei 1
1 1 KBaJIpaTHOrO KOpHA M3 4ucCiaa, | https://m.edsoo.ru/7f
qucia apu(hMeTUIECKOTro KBaJpaTHOI'O | 42d452
KOpHS TpU HEOOXOJUMOCTH C
p P! X0 Bu6mmoreka [JOK
[TonsiTre 06 BU3YaJIbHOH OTIOPOH.
2 1 https://m.edsoo.ru/7f
HUPPAIMOHAIEHOM YHCIIE I[IpumeHsTH OTIepaITnio Aeana
W3BJICUCHHS KBAJIPATHOTO KOPHS M3 | ————
Hecstuanbie qucia, HCIOJIL3YH pu
3 MPUOTMKEHUS 1 HEO0XOIUMOCTH KAJIBKYJISTOP.
HAPPAUOHAIBHBIX YUCET OHeHI/IBaTb KBaJApaTHbBIC KOpPHHU
LEJNBIMU YHUCIIAMU U J€CSITUYHBIMU
HecsTuanbie
4 5 1 JIPOOSMH.
TIPHOJIIKCHIA CpaBHUBATHL H YNOPAJ0OYUBATH
HppalHOHAIBHBIX YU CCII palMOHAIIBHBIE U UPPATUOHAIBHBIE
5 JlelicTBUTEIIbHBIC YHCIIa 1 Y{Clla, 3allMCAHHBIE C [OMOUIBIO
KBaJIpaTHBIX KOpHei npu
CpaBHeHue AP P pY
6 . 1 HEOOXOJAMMOCTH C HaIpaBIIAIOMICH
NeHUCTBUTENBHBIX YHCET [IOMOMIBIO.
7 Cpasrenue 1 HccnenoBars ypaBHEHHE X2 = a,
JNEHUCTBUTENBHBIX YHCET HAXOIUTh TOUHEIE "
8 Apudpmernueckuii 1 npubamk€HHbIe KopHU pu a > 0.
KBA/IPATHbIH KOPEHb Hcciaenosarn CBOMCTBA
KBaJIPaTHbIX  KOPHEW, MpOBOJA
2 —
9 YpaBHEHUE BUJa X* =2 1 YHCIIOBbBIE 3KCIIEPUMEHTBI c
10 CaoiicTBa 1 UCIIOJIb30BaHUEM Kanbkyssitopa | bubnmoreka LJOK
apumMeTuyecKux (xommbIOTEpA). https://m.edsoo.ru/7f



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

KBaJPaTHBIX KOPHEHN

IIpumeHsaTs CBONCTBA

42d862

CroiicTBa apml)ﬁMeanecmlx KopHeii st
npeo0pa3oBaHusi BbIPAKEeHUIH.
11 apu(METHIECKIX peobp P .
. BorinoanaTs npocreiimme
KBa/paTHRIX KOPHCH npeoopa3oBaHusA BBIPAKECHUIH,
[IpeoOpazoBanme coepXKalIuX KBaJpaTHBIC KOPHH. But OK
. nonmorexa
12 YUCJIOBBIX BBIPAKECHUH, Bripaxats NepeMEHHbBIC u3 I
COTEpIKATIHX reoMeTpuuecknx n  (usmuecknx | NUPS://m.edsoo.ru/7f
42dd26
KBAZPATHBIE KODHU (bopMyvn opu HEOOXOJUMOCTH C
- OTIOPO# Ha MPaBUIIO.
peobpasoBanne BouruucasTh 3HAYCHUSHA
13 YUCIIOBBIX BBIPAKEHUM, BBIPAKECHU, COZEpIKAINX
COJIepKAIINX KBaJpaTHBIE KOPHH, UCTIOJIB3YS MPU
KBA/IPATHbIE KOPHH HEOOXOMMOCTH KalbKYIIATOP.
Hcnoab3oBaTh B XOJI€ PELICHUS
Ipeobpasosanne 3a1a4y dJI€MEHTapHBIC
14 TMCJIOBBIX BRIDAKCHUH, NpEACTABICHUS,  CBS3aHHBIE  C
coZiepKalux NPUOIKEHHBIMU 3HAYECHUAMU
KBaJpaTHbIE KOPHU BEJINYMH.
TpeoGpazoBane 3HaAKOMHUTBHCS C UCTOPUEMN
5 YHCIOBBIX BBIPAXKEHHI, Pa3BUTHS MATEMATHKH.
COJIepKaIINX
KBaJpaTHbIE KOPHU
CTereHD ¢ LeNbiM ®opmyaupoBaTth  ompenejenue | bubnmorexa [IOK
16 CTEIIEHU C MEIbIM II0Ka3aTejIieM https://m.edsoo.ru/7f
HoKasaresieM (mpu HEOOXOJUMOCTH o | 4354a4
BU3YaJIbHOU OTIOPE).
CrannapTHas 3anuch
IIpencraBiasTh 3amUch OOJBIINX U
yucia. Pazmepsl
MaJbIX YACEN B CTAHAAPTHOM BHJE.
17 00BEKTOB OKPYXKAIOILIEro CpaBHMBATBL 4YMCIa U BEIUYMHBI,

Mupa (OT 3JIEMEHTapHBIX
YaCTHI] IO KOCMHUYECKUX
00BEKTOB),

3allMCaHHbIE C MCIIOJb30BaHUEM
crenenu 10.
Hcnouan3oBaTh 3anmuch 4HCEl B



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4

JUTUTETHHOCTh
MIPOIIECCOB B
OKpYKaroIeM MUpe

CBOJiCTBA CTENEHH C

CTaHAAPTHOM BHUJC IJId BBIPAKCHHUA
pa3MepoB OOBEKTOB, UIUTEITHHOCTH
IPOLIECCOB B OKPYKAIOIIEM MHUDE.

®opMyJIHpOBaTh, 3alUCHIBATH B
CHMBOJIHYECKOT dhopme u

bub6mmoreka [{OK

18 https://m.edsoo.ru/7f
L1eJIBIM TIOKA3aTeNeM WLTIOCTPUPOBATH  NMPUMepPaMu ps.//m. :
CBOMCTBA CTENECHH C  IEIbIM 435648
19 CBoiicTBa CTENEHU C nokasatesieM (Ipu HeoOXOAUMOCTH
EJIBIM MTOKa3aTeIeM C HCIOJbL30BAHMEM  BH3YaJIbHOM
o OTIOPBI).
CBoiicTBa CTENEHU C .
20 I[IpuMeHSITH CBOHCTBA CTCTICHH
IIEJTBIM TIOKa3aTeIeM .
JUTSI IpeoOpa30BaHus BHIPAKEHUH,
21 CBoiicTBa CTeNeHH C COZEPIKAIINX CTETNEHH C LEIBIM
HCJIBIM TTOKA3aTEIICM IIOKA3aTeNIEM C UCIIOIb30BAHUEM
CIpaBOYHON MH(pOpPMAIUU.
. BbInoJHATH AeiicTBUS C YHCIIAMH,
CBoiicTBa CcTENEHU C
22 3alMCaHHBIMU B CTAHJIAPTHOM BHU/IE
L[eIBIM MTOKa3aTeneM
(YMHOK€EHUe, JIeJIeHHe, BO3BEICHUE
B CTCIICHB).
23 KBagpartHslii TpéxuneH Pacno3naBathb KBaJpaTHBII
24 KBa/paTHbiii Tpéxwien TpEXUIIEH, yCTaHaBIIUBAaTh
BO3MOYHOCTh €0 DPa3joXKeHHs Ha
Pasnoxenne MHOKHTEIII Bubinoreka [IOK
25 KBaJ[PaTHOTO TPEXUJICHA PacKiIaabIBaTh HA MHOKATEIH https://m.edsoo.ru/7f
Ha MHOKHTCIIN KBaJIpaTHBIN TPEXUJICH C 42fd38
Paznoxenue HEOTPHUIATENbHBIM
26 KBaJIpaTHOTO TPEXUJIEHA JTUCKPUMHHAHTOM TPU
Ha MHOYKUTENH HEO0OXOIMMOCTH C OTIOPOH Ha
KonTtponsHas pabota o AJI'OPHTM IIpaBuiIa.
27 teMaMm "KBagpatHbie

KopHU. CTENEHH.



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

KBanpatuslii TpexuseH"

28

AnreOpandeckast JpooOb

29

JomycTuMble 3HaYEHUS
MIEPEMEHHBIX, BXOISTIIHX
B alireOpanyeckue
BBIPKEHUS

30

JomycTuMble 3HaYEHUS
MIEPEMEHHBIX, BXOISATIHX
B alireOpanyeckue
BBIPOKEHUS

31

OCHOBHOE CBOMCTBO
anredpanvecKkoit 1poou

32

Coxkpaienue mpooeit

33

Coxkpaienue apooei

34

Coxkpaienue apooei

35

CrnoxeHue, BBIYUTAHHE,
YMHOYXCHHUE H JICIICHHUE
anreOpanvecKux Ipooei

36

CnosxeHue, BBIYUTAHUE,
YMHOYKEHHE U JICIICHUE
anreOpandyeckux apooeit

37

CnosxeHue, BBIYUTaHUE,
YMHOKEHHE H JIeJICHUE
anreOpandyeckux apooeit

3anuceIBaThH anreOpanveckue
BeIpakeHus. HaxoauThb 00yacTh
OTIpeICIICHUS paIroHaIbHOTO
BBIPKEHUSI.

BbInoJHATD YHCIIOBBIE

MIOICTAHOBKH H BBLIYHCJIATH
3Ha4Y€HHE JpoOU, B TOM UHUCIE C
MOMOIIBIO KATTBKYJISATOPA.

®opmyIHpOBaTh OCHOBHOE
CBOMCTBO anredpanydeckoit 1podu u
INPUMCHATDH €ro JJIsL

npeoOpa3oBaHus JpoOeil.
BuINOJHATE JelicTBUSA C

anredpandeckuMu IpoOsMU IpU
HEOOXOIMMOCTH C HATPaBJISIONIEH
noMouieto. [ TpuMeHsTh
npeoOpa3oBaHUs BBIPOKEHUHA IS
peuienus 3aaa4d. Beipaxkatb
nepeMeHHblie U3 Gopmyn
(pusnUecKnx, reOMETPUUECKHUX,
OTIMCBHIBAIOIIUX OBITOBBIC
CUTYAIIMH) TIPU HEOOXOAUMOCTH C
HAIPaBJISFOIIEH TOMOIIBIO.

bu6mmoreka [IOK
https://m.edsoo.ru/7f
430382

bu6moreka [IOK
https://m.edsoo.ru/7f
4308e6

bu6moreka [IOK
https://m.edsoo.ru/7f
430a8a

bu6mmoreka [JOK
https://m.edsoo.ru/7f
43128c



https://m.edsoo.ru/7f430382
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CnosxeHue, BEIYATAHUE,

38 YMHOKEHUE U JICTICHHUE
anreOpandeckux Apooeit
[IpeobpazoBanue
N bubmmoreka [{OK
BBIPKCHUH,
39 SR https://m.edsoo.ru/7f
Aepratl 43259c
anredpanveckue 1poou
[IpeoGpa3oBanue
BRIPAKCHHIA,
40 P
COJIepKAIIUX
anredpanveckue Ipoou
[IpeoGpaszoBanue
BBIPaKCHHIA,
a1 P
coJIeprKalIux
anreOpandeckue Apoou
KonTtponsHas padoTa no
42 teMe "Anredpandeckas
TpoOp"
Pacno3naBartnb kBajaparubie | bubmuoteka [IOK
43 KBagpatHoe ypaBHEHHE YpaBHCHHUS. https://m.edsoo.ru/7f
3anuceiBaTh (POPMYJY KOPHEH | 42eela
Henonnoe kBagpatHoe chzﬂpa:Horoe YpaBH:HHZI; | Bubmorexa LoK
B THBI BHEHUSI —
44 AP My https://m.edsoo.ru/7f
yPaBHEHHUE MOJIHBIE u HEMOJIHBIE (c Aoeela
HCI0JIb30BaHUEM CIpPaBOYHOH | ———
45 Henonnoe kBagpaTHOE uHbOopMaIun).
ypaBHEHUE IIpoBoauTs npocreiiiue
dopmysa KopHeii HCCJIeJOBAHUS KBaJIPaTHBIX
46 YpaBHEHUH.
KBaJIpAaTHOTO ypaBHEHUS
Pemiate ypaBHeHUsl, CBOJSLINECS
47 ®opmyna KopHEH



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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KBaJPaTHOIO YpPaBHEHUS

48

dopMmyita KOpHEH
KBaJpaTHOI'0 ypaBHEHUS

49

Teopema Buera

50

Teopema Buera

51

Pemrenne ypaBHenui,
CBOJALUXCA K
KBaJPaTHBIM

52

Pemrenne ypaBHenui,
CBOJALIUXCA K
KBaJPaTHBIM

53

[Ipocteitmme npoOHO-
panroHaIbHbIC
YpaBHEHHS

54

[Ipocteitmme npoOHO-
panroHabHbIC
ypaBHCHHS

55

Perrenye TeKCTOBBIX
3a7a4 C IIOMOIIBIO
KBa/IpaTHBIX YpaBHEHHI

56

Pernienue TeKcTOBBIX
3aJa4 ¢ IOMOUIbIO
KBaJIpaTHBIX YpaBHEHUII

57

KonTtponsHas pabota o
teme "KBaznpaTHsle
ypaBHeHus"

K KBagpaTHBIM, C  IOMOIIbIO
npeoOpa3oBaHui u 3aMEHOI
IIEPEMEHHOMN C omopo Ha
QITOPUTM IIPaBUJIA.

Habnopate M aHaam3upoBaTh
CBS3b  MEXIY  KOPDHSAMH  H
ko3P unmenTamMu KBaJIpaTHOT'O
yYpaBHEHHS.

*TIpumensates Teopemy Buera ans
pemeHus

3a71a4 (c HCIIO/IL30BAHUEM
obOpasma)*.

Pemartn TEKCTOBbIC  3a4a4H
anredpandyeckum crocoooMm:
MEePEXOAUTh oT CIIOBECHOH
GOpPMYITUPOBKU YCIOBUS 3aJaudl K
anreOpanveckoil  MoJenu IyTeéM
COCTaBJIGHUsI  ypaBHeHUs  (mpu
HEOOXOUMOCTH C HaIpaBJSIOMIeH
MOMOIIbIO); peliaTh COCTABIEHHOE
YpaBHEHUE; UHTEPIPETUPOBATH
pe3yabTar.

3HAKOMHUTBCH € HCTOpPUEN

pa3BUTHUSA aNreOpHI.

bubmmoreka [{OK
https://m.edsoo.ru/7f
42fef0

bubmmoreka [{OK
https://m.edsoo.ru/7f
43c542

bu6mmoreka [JOK
https://m.edsoo.ru/7f
42f75¢



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f43c542
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58

JIuneliHOE ypaBHEHHUE C
JBYMsI [IEPEMEHHBIMH,
ero rpaduk, npuMeps
peuieHus: ypaBHEHUH B
LEJIBIX YUCIIaX

59

JIuneliHOE ypaBHEHHE C
JBYMsI IEpEMEHHBIMH,
ero rpauk, npuMepsbl
peuieHusl ypaBHEHUH B
LEJIBIX YUCIIAX

60

JInneliHOE ypaBHEHHE C
JBYMsI IEpEMEHHBIMH,
ero rpaduk, npuMepsl
pelIeHs] ypaBHEHUM B
LENIBIX YUCIIaX

61

Pemenue cucreM aByx
JINHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

62

Pemenue cucreM AByx
JINHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUH C
JIBYMs IEPEMEHHBIMU

64

[Ipumeps! perieHus
CUCTEM HEJIMHENHBIX
YpaBHEHUH C IByMs
IIEPEMEHHBIMU

65

[Tpumeps! pereHust

Pacno3naBarnb JINHEHBIE
ypaBHEHUS C ABYMsI IEPEMEHHBIMH.
Crpoutrs rpadukd  JMHEWHBIX
YpaBHECHUH, B TOM YHCIIE
HCNOJb3ysl Hu(GpoBbIe pecypchl
(mpu HEOOXOIUMOCTH C ONOPOM Ha
ITOPUTM yUYEOHBIX AEHCTBUIN).
Paziuuarh,  mapawienbHbie U
MepeceKarouecss MpsMbIe MO0 HX
YpaBHEHUSIM.

PemaTh CUCTEMBI IBYX JTMHEWHBIX
YpaBHEHUH C JABYMS TIEPEMEHHBIMHU
OJICTAHOBKOU U CJIIOKEHUEM.
Pemarp mpocTeiiniue CUCTEMBI, B
KOTOPBIX OJIHO W3 YpaBHEHUU HE
SIBJISIETCS JTUHEHHBIM pu
HEOOXOUMOCTH C HaIpaBJSIOMIeH
MTOMOILIBIO.

*TIpuBoaUTH rpaduyeckyio
HHTEPINpeTAlnIo peneHus
YpaBHEHUS C JIBYMsI I€PEMEHHBIMU
U CHUCTEM YPAaBHEHUH C JBYMs
nepeMeHHbIMU. *

PemaTh TekcTOBBIC 32291

anreOpanvecKuM CrocoooM.




CHCTEM HEJIMHEHHBIX
YPaBHEHUH C JBYMS
MePEMEHHBIMU

66

I'padpuueckas
HMHTEpIpeTanus
YPaBHEHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

67

I'padmueckas
MHTEpIIpEeTaIHs
YpaBHEHHUS C JIBYyMS
MIEPEMEHHBIMH U CUCTEM
JINHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

68

Pemrenne TekcToBBIX
3a/1a4 C MOMOIIBIO
CHUCTEM ypaBHEHUI

69

Pemenne TekCTOBBIX
3a71a4 ¢ MOMOIIBIO
CHUCTEM ypaBHEHUI

70

Pemenue TeKCTOBBIX
3aJa4 C IIOMOIIBIO
CHUCTEM ypaBHCHI/II‘/'I

bubmmoreka [{OK
https://m.edsoo.ru/7f
43d6d6

71

YucnoBble HEpaBEHCTBA
U UX CBOMCTBA

72

HucnoBble HEpaBEHCTBA
U UX CBOMCTBA

®opmyMpoOBaTH

YHCJIOBBIX HCPAaBCHCTB,

UJUTFOCTPUPOBATH
KOOPAMHATHOU MIPSMOM.



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

73

HepasenctBo ¢ oHOM
IIEPEMEHHOM

74

JIuHeliHbIE HEPABEHCTBA
C OJIHOM IIEPEMEHHOUN 1
UX pellieHne

75

JIuHeliHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pellieHne

76

JInHeliHbIE HEPABEHCTBA
C OJTHOM IEPEMEHHOU 1
UX pellieHne

77

CucremMbl TMHEHHBIX
HEpPABEHCTB C OJTHOM
MEPEMEHHOM U UX
peuieHue

78

Cucremsbl JIMHESHHBIX
HEpPABEHCTB C OJTHOU
MEPEMEHHOM U UX
perieHue

79

CucTeMbl JIMHEHHBIX
HEPaBEHCTB C OJTHOM
MepEeMEHHOH U UX
pernieHue

80

N3o00paxkenue pereHus
JINHEMHOTO HEPABEHCTBA
U UX CUCTEM HA
YUCIIOBOM MPAMOU

81

N306pakeHue pereHus

IIpuMeHATHL CBOMCTBA HEPABEHCTB
B XOJI€ PELICHUS 3a1au.

PemiaTh J1MHENHbIE HEPABEHCTBA C
OJIHOW TIepeMEHHOH, Hu300paxarb
pelieHue HEpaBEHCTBaA Ha
YU CJIOBOU MPSAMOM.

Pemiate cucTEMBI IMHEWHBIX
HEPAaBEHCTB, N300paXkaTh pelIeHHE
CUCTEMBI HEPABEHCTB Ha YHCIIOBOM
psIMON TPU HEOOXOIMMOCTH €
BHU3yaJIbHON OIIOPOM.

bubmmoreka [{OK
https://m.edsoo.ru/7f
42c692

bu6moreka [IOK
https://m.edsoo.ru/7f
42ch88

bubmuoreka [JOK
https://m.edsoo.ru/7f
42c9e4



https://m.edsoo.ru/7f42c692
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JIMHEHHOTO HEPaBEHCTBA
U UX CUCTEM Ha
YHUCJIOBOU NPSIMOM

KonTtponsHas pabora o

82 temaMm "HepaBeHcTBa.
Cucremsbl ypaBHeHUI"
Hcnoan3oBath ¢yHKIMOHANBHYIO |  bubmuorexa [JOK
83 [MonsiTne QyHKIHH TePMHUHOJIOTHIO U CHMBOJHUKY. https://m.edsoo.ru/7f
BouiuncaaTs 3HaveHusi QyHKUMHA, | 433c12
OO0acTpb onpeeNeHUs 1 3afjaHHbIX  (Qopmyinamu  (TIpU BuGmorexa LIOK
. HE0OXOIUMOCTH HUCII0JIb30BaTh
84 MHO>KE€CTBO 3HAYCHHIA KATBKYIIATOP); cocrapasrs | Nitpsd//m.edsoo.ru/7f
dynKIIM TAGJHMIbI 3HAYEHHI QYHKITUH. 433d84
8 CriocoObl 3a1aHuS Crpouts mno Toukam rpaduku
> byHKIMN yHKIH. 6
OnucbiBaTh CBOMCTBA (DYHKIIUU
86 I'padux pyrKimm Ha ocHOoBe e Trpaduueckoro
MpeJICTaBICHUS npu
HEOOXOUMOCTH C HaIpaBJSIOIeH
MTOMOIIKIO.
Hcnoab30BaTh (PyHKIMOHAIBHYIO
TEPMHMHOJIOTHIO H CUMBOJIUKY.
CBoiicTBa (yHKIMH, HX HccaenoBarh npumepsl rpadukos,
OTpaXarolUX peajbHble MPOLECCHI
87 oTOOpaKeHHE Ha u sBieHus. [IpuBoAMTH MpHMePHI
rpaduke MPOLIECCOB " SIBJICHUI c
3a/laHHBIMH CBOHCTBaMHU.
Hcnonb30BaTh KOMNBIOTEPHBIE
NPOrpaMMbl JUIs IOCTPOEHHUS
rpaduKoB QYHKIUHI U U3ydeHUs UX
CBOMCTB.
88 UreHne u nocTpoeHue Haxomute ¢ momompio rpaguka



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

rpaduKoB QYHKITHIA

[Tpumeps! rpaduxoB

GyHKIMM  3HAYeHHE OJHOM U3
paccMaTpuUBaeMbIX ~ BEIWYHH  TIO
3HAYEHUIO JPYrou.

89 (YHKIIHH, OTpayKaronInx
B HecloXHBIX ClTydasiX BbIpPasKaTh
peabHbIe TIPOIIECCHI N
(¢opmyJi0ii 3aBHCHMOCTH MEXKIY
OyHKIUH, BEJIMYMHAMU.
OTIMICBIBAIOIIUE MPSIMYIO OnucpiBaTh XapakTep HW3MEHEHHS
¥ 06paTHYIO onHOI BemmuMHEI B 3aBucuMoctu | buOmmoTexa [IOK
90 [POTOPIHOHATHBIE OT U3MEHEHHUS IPYTrOu https://m.edsoo.ru/?f
Pacno3naBarh BHabl n3ydaembix | 434bbc
3aBUCHUMOCTH, X 9
GyHKIMM. Ioka3biBaTH
rpajuin cXeMATHYeCKH TIONOKEHHE  Ha
91 I'mnepbona KOOPJAMHATHOU TIJIOCKOCTH
- v = %2
92 TunepGorna rpadukoB GyHKUMN BUAa: Y = X4, Y
= 3
= X ,
Y= VR Y= k bu6mmnoreka IIOK
93 I'padux GyHKIHH ¥ = X2 ' X’ https://m.edsoo.ru/7f
HUcnonb3oBaTh PYHKIIMOHAJIBLHO- 434362
rpaguyeckue npeacTaBIeHUst
— 2
94 I'paduk pynkunn y = x JUTSL PEUICHUS ¥ KCCIICIOBAHUS
OyHKIMU Yy =X2, Y = X3, y YpaBHEHUH U CHCTEM yPaBHECHHIA.
= VX, y=x; IIpumensTh nMdppoBbIe pecypcebl
95 rpadu4ecKoe peleHue IJIs IOCTPOEHUS TPaQUKOB
YpaBHEHUH U CUCTEM GYHKITUH.
ypaBHEHUH
HroroBas KOHTpoOJIbHAS I[IpuMeHATH CMOCOOBI CPAaBHEHMS
96 pabota/Bcepoccuiickas qucer, BBIYHCIICHUH,
TpoBepouHas paboTa npeoOpa3oBaHuit BBIPOKCHUIA,
- pelIeHYs YpaBHCHHI.
OBTOpPEHHE OCHOBHBIX
pv OcymecTBaATh  CAMOKOHTPOJIbL
97 [IOHATHH H MCTOAOB BBINOJIHIAEMBIX IEedCTBUN u
KypcoB 7 1 8 KJIaccoB, CaMOTIPOBEPKY pe3ynbTaTta
00o011eHne 3HaHUMH/ BBIUMCIICHU, npeoOpa3oBaHui,



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2

Bcepocculickas
poBepoYHas pabora

[ToBTOpEHNE OCHOBHBIX
98 HOHATHH ¥ METOJOB

KypcoB 7 u 8 KJIacCoB,
00001IeHNE 3HAHWIA

[ToBTOpEHNE OCHOBHBIX
99 HOHATHH ¥ METOZIOB

KypcoB 7 u 8 KJIacCOB,
000011eHNE 3HAHUT

[ToBTOpEHNE OCHOBHBIX
HOHATUU ¥ METOJOB

100
KYypCcOB 7 U 8 KJIaCCOB,

0000111eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX
HOHATUHA ¥ METOZOB
KypcoB 7 U 8 KJIacCOB,
000011IeHNEe 3HAHHUI

101

[ToBTOpEHME OCHOBHBIX
IMOHSATUI U METOJIOB
KypcoB 7 u 8 KJIacCOB,
00001IeHNe 3HAHUI

102

IIOCTPOCHUN.

Pemiate 3axaud U3 peabHOMU
JKU3HH, NPUMEHSATH
MAaTeMaTHYeCKUe  3HaHuA A
pemieHus  3amad M3 JIPYrUX
IIPEMETOB.

Pemiate TeKCTOBBIC 32/1a4H,
CpPaBHHUBaTh, BLIOMPATH CNOCOOBI

pelieHus 3a/1a4u.

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102




9 KUIIACC

KoaundyecTBO YacoB OcHOBHBIE BUABI DJIeKTPOHHBbIE
Ne JeATEeJHLHOCTH undposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero 00yyarImXxcs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
PanmonansHbIE YKCIA, Pa3BuBath mnpeacraBjieHusi O
1 HUpPpaALUMOHAIBHBIE YHCIA, 1 quciax: oT MHOXECTBa
KOHEYHBIE 1 OECKOHEYHbIE HATypalbHBIX — HHCCT A0
MHOJKECTBA  JEHUCTBUTENBHBIX
NECSITUYHBIE TPOOH
qHCell.
MHuoxecTBo O3HAKOMHTBCH c
JIEHCTBUTEIBHEIX YHCEIT, BO3MOJKHOCTBIO TIPECTABICHUS
2 JNEUCTBUTENLHBIE YHCiIa 1 NEUCTBUTEILHOTO YHCIA Kak
KaK 6eCKOHCUHEIE OECKOHEYHO JECATUYHOM
JECATUYIHBIC TpoOU ApooH, NPUMEHSTH
JNeCITHYHBIC MPUOJIKESHUS
Bs3auMuo onHo3HayHOE pPaLMOHATBHBIX -
COOTBCTCTBHE MCIKIY HppaloOHaIbHBIX YUCEII.
3 MHOKECTBOM 1 *3anuchiBaTh, CPABHUBATH H
JNEUCTBUTELHBIX YUCET U ynopsjiouuBaThb
% *
MHOKECTBOM TOUEK JNeHCTBUTENILHEIE Yncaa™.
. . BbBInoJHATH, coueTasi yCTHbIE U
KOOPJIMHATHOM MpsIMOit ..
MMACHEMEHHBIE MIPUEMBI,
Cpasnenne apudMeTnyeckue aeiicTBusl C
JIENCTBUTEIILHBIX YHCE]T, palMOHAIbHBIMU YHCJIAMU;
4 apupMeTHYECKUE 1 HAXOIUThH 3HAUCHUS CTEIICHEH C
NeiicTBHS ¢ LEJIBIMHA MOKa3aTeasIMHu "
. KOpHEH; HaYCHU S
JIENCTBUTEIILHBIMU opHeH, B”‘"’Ic‘]m“’f ©
YHCIJIOBBIX BBIPAKEHUH.
YHUCIIaMU
[onyuyutrs mnpeacraBjieHue O
5 HPI/I6HI/I>K6HHOC 3Ha4YCHHUC 1 3HAYUMOCTU  JEUCTBUTEIBHBIX
BEJIMYMHBI, TOYHOCTH yucel B MPaKTUYECKON




MPUOIMKEHUS

OxpyriieHue yucen

OxpyriieHue uucesn

JACATCIIBHOCTH 4YCJIOBCKA.
AHaJ’[I/I3I/Ip0BaTL H JdeJ1aTb
BbIBOAbI (l'lOCJ'[e COBMECTHOTO

aHaJM3a) 0 TOYHOCTH
3 [Mpukuaka u oreHKa PUOTKCHUS
PE3yJIbTaTOB BBIUMCICHHN JIEUCTBUTENILHOTO 4YHUCAa TpHU
pelieHnu 3aiay.
OxkpyrasiTe J€HCTBUTEIIbHBIC
YHCIIa, BHIMOJIHATHh MPUKUAKY
[IpUKHIKA U OLICHKA pesyabrara BBIYUCIICHUH,
9 .
PEe3yJIbTaTOB BBIUMCICHHN OUEHKY 3HA4CHUH HCIOBBIX
BBIPKEHUM.
3HAKOMUTHCS C UCTOPUEN
Pa3BUTHA MATEeMATHKH.
JIuneitHoe ypaBHEHUE. OcBauBarh, 3anoMuHaTh M | buGmmorek [JOK
10 PerieHue ypaBHEHHIA, NPHMEHSATH rpaduyeckne | https://m.edsoo.ru/7f43
CBOJAIIMXCS K IMHEHHBIM METOABL  IIpH PCIICHUN | hf66
[r— yYpaBHEHUH, HEPAaBEHCTB M UX
MHCHHOC ypaBHCHHC. cucteM (Ipu HEOOXOJAMMOCTH C
11 Pemenue ypasnenui, OIOPOM Ha aIrOpPUTM Y4eOHBIX
CBOJSILIUXCSA K JIUHEHHBIM JeHCTBHIA).
Pemenue ypaBHeHui APOOHIC YPaBHCHML bubmiorexa LOK
12 ’ Pemarn JMHeHbIe u | https://m.edsoo.ru/7f43
CBOJSILIUXCA K
KBaJpaTHbIE YpaBHeHus, | c542
KBa/paTHLIM yYpaBHEHUS, CBOJSLIUECS K HUM,
KBanpatHoe ypaBHeHue. npocTeiime JIpoOHO-
Pemenue ypaBHeHHﬁ, palrOHAJIbHBIC YPABHCHHUA.
13 CBOJISIIIINXCS K IIpennarars BO3MOKHBIE
CIOCOOBI PEIIEHHUS] TEKCTOBBIX
KBaJIpaTHBIM
3ama4, o0cyxmaaTtb HUX H
pemath TekcToBele 3ajaum | buommoreka IJOK
14 bukBaspaTHbIe ypaBHEHHS https://m.edsoo.ru/7f43

pa3HBIMU CIIOCOOaMU.

c3d0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
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15

bukBanpaTHbie ypaBHEeHUs

16

[Ipumepsl pereHus
YPaBHEHUH TPETHEHN U
YETBEPTOU CTEIECHEN
Pa3IoKEHUEM HA
MHOUTEIN

17

[Ipumeps! pemenus
YpaBHEHUU TPEThEl U
YETBEPTOM CTETECHEN
pa3IoKEHUEM Ha
MHOXUTEIN

18

Pemenne npoGHo-
palMOHAIBHBIX YPABHEHHI

19

Pemenne npoGHoO-
palMOHAIBHBIX YPABHEHHI

20

Pemrenye TeKCTOBBIX 3ama4
anreOpanvdeckKuM METOI0M

21

Pemenne TekCTOBBIX 3aJa4
anre6pa1/1qec1<I/IM METOAOM

22

Pemenne TekCTOBBIX 3aJa4
anre6pa1/mec1<1/IM MCTOOOM

23

KonTtponpHas padoTa no
Teme "YpaBHEHHUS C OJTHOU
nepeMeHHon"

3HAKOMHUTBCS ¢ HCTOPHUE
pPa3BUTHSI MAaTEMATHKH.

bu6moreka [IOK
https://m.edsoo.ru/7f43
c9b6

24

ypaBHeHI/Ie C IByMs
NEPpEMECHHBIMU U €TI0

rpaduk

OcBauBaTh M NPHMEHATH
NPUEMBI  PELIEHUS  CHCTEMBI
JIBYX JIMHEWHBIX YpaBHEHUH C

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
dob4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHUE ¢ IByMS
MEPpEMECHHBIMU U €TI0

rpadux

26

Cucrema ByX JIMHEHHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€
pelieHue

27

Cucrema ByX JTMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€
peuienue

28

Cucrema 1ByX JINHEWHBIX
YpaBHEHUU C IBYMsI
TIEPEMEHHBIMH U €€
peuieHue

29

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMS
TIEPEMEHHBIMH U €€
peuieHue

30

Pemenue cucreM aByx
YpaBHEHUH, OJHO U3
KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTEreH!

31

Pemenue cucreM aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEMHOE, a
IPYroe — BTOPOH CTENEHU

32

Pewrenne cucreM nByx
YPaBHEHUH, OJTHO U3

JBYMsI NIEPEMEHHBIMU "
CHUCTEMbI JIBYX YpaBHEHUM, B
KOTOpPBIX OJHO YpaBHEHHE HeE
ABJIAETCSA JTUHEWHBIM (o
BHU3yaJIbHOM OTIOpE).
Hcnoab3oBarh
($yHKIMOHAIbHO-Tpaduyeckue
IPEJICTaBJICHUS IJIs1 pelleHusl U
HCCJIeIOBAHUSI YPABHCHUN U
CHUCTEM.

AHaTU3NPOBATH TEKCThI
3aaad4, pemiaThb 170
anredpandeckum CrocoooMm:
MepexoauThOT CJIOBECHOM

(bOpPMYITHPOBKHU YCIIOBHS 33/1a4H
K  anreOpandyeckod  MoOJenu
myTéM COCTaBJICHUS CHCTEMBI

YpaBHEHUH; pemiaTh
COCTAaBJICHHYIO CUCTEMY
YpaBHEHUH;

HHTEPHpPeTUPOBATH PE3YJIbTAaT.
3HAKOMHUTBCH € HCTOpPUEN

pa3BuUTHA MAaTEMATUKH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
d23a



https://m.edsoo.ru/7f43d23a
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KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOM CTEIIEHU

33

Pewmenne cucrem nByx
YpPaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOM CTEIIEHU

34

I'padmueckas
HUHTEPIPETAIHS CUCTEMBI
YpPaBHEHUU C IBYMsI
MepeMEHHBIMU

35

Pemrenye TeKCTOBEBIX 3ama4
anreOpandecKum
crocooom

36

Pemrenye TeKcTOBBIX 3ama4
anreOpandecKum
crocooom

37

KonTtponsHas padota no
Teme "Cucremsl
ypaBHEHHI"

38

UucnoBbie HEpaBEHCTBA U
HUX CBOMCTBA

39

UucnoBbie HEpaBEHCTBA
HUX CBOMCTBA

40

JIuHeliHbIE HEPaBEHCTBA C
OJHOM MIEPEMEHHON U UX
pelienue

41

JIuHeliHbIE HEPAaBEHCTBA C

Yurath, 3aNMuChIBATh,
NOHUMATh,
HHTEPNPETHPOBATHLHEPABEHCTB
a; WUCHOJb30BaTb CHMBOJMKY U
TEPMHUHOJIOTHIO.

BummosHATL  TIPE0Opa3OBaHUs
HEPABEHCTB, MCMOJIb30BATh IS
npeoOpa3oBaHus CBOIiCTBa
YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JMHEWHBEIE H

bubnuoreka [JOK
https://m.edsoo.ru/7f43
ad5a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
af08



https://m.edsoo.ru/7f43ad5a
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https://m.edsoo.ru/7f43af08
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OJHOM NEPEMEHHON U UX
pelieHue

42

JIuneliHbIE HEPABEHCTBA C
OJHOM EPEMEHHON U UX
peuienue

43

CucTeMbl THHEHHBIX
HEPABEHCTB C OJIHOU
MEPEMEHHOM U UX
pelenue

44

Cucrembl TMHEHHBIX
HEpPABEHCTB C OJTHOM
MEPEMEHHOM U UX
pelenue

45

Cucremsbl IMHEHHBIX
HEpPABEHCTB C OJIHOU
MEPEMEHHOM U UX
pereHue

46

KBaI[paTHHe HCPABCHCTBA
" UX PCIICHUC

47

KBaI[paTHHe HCPABCHCTBA
U UX PCUHICHHC

48

KBaI[paTHLIe HCPABCHCTBA
U UX PCHICHHUC

49

KBaﬂpaTHLIe HCEpaBCHCTBA
" UX pCUICHUC

50

KBa,[[paTHLIe HCEpaBCHCTBA
" UX PCUICHUC

KBaApaTHbIC HCPABCHCTBA.

Pemate JIMHEWHbIE
HEPaBEHCTBA, CUCTEMBI
JIMHENHBIX HEPaBEHCTB,
CUCTEMBI HEPABEHCTB,
BKJIFOYAIOIINX KBaJIpaTHOE
HEpPAaBEHCTBO, M pelaTh UX;
o0cy:K1aTh MOJTy4YEHHbIE
perieHus.

H3o6paxkars pelieHue
HEPaBEHCTBA u CUCTEMBI

HEPABEHCTB Ha  YHUCIOBOH
IPSIMOM, 3aNMMChIBATh PEIICHUE
C IOMOIIBIO CUMBOJIOB.

Pemate KBaJpaTHbIE
HEpaBEHCTBA, HCIIONb3Ys
rpaduueckue npeacTaBIeHuUs.
OcBanBaTh M IPUMEHATH
HEpaBEHCTBA MPHU PEIICHUHN
pa3JIMYHBIX 33/1a4, B TOM YHCIIE

IMPAKTUKO-OPUCHTHUPOBAHHBIX.

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
b098



https://m.edsoo.ru/7f43b098
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I'padpuueckas

UHTEpIIpETALUS bubmuorexa [IOK
o1 HEPAaBEHCTB U CUCTEM https://m.edsoo.ru/7f43
HEPABEHCTB C ABYMS b098
MIePEeMECHHBIMHU
I'padpuueckas
WHTEPIIPETAIHS
52 HEPaBEHCTB M CUCTEM
HEPaBEHCTB C IBYMS
MIePEeMECHHBIMHU
53 KonTpossHas pabora no
teme "HepaBencraa"
Kpagpatnanas (yHKIs, Pacno3znaBarnb BI/IJIEI bu6moreka [IOK
54 N - U3y4aeMbIX byHKIMit; | https://m.edsoo.ru/7f43
e€ rpaduk u cBOICTBA WILTIOCTPHPOBATE 96c6
o | Ko s,
¢€ rpaguk 1 cotcTBa KOOPJMHATHOM IJIOCKOCTHU
56 Ksanpartuunas ¢yHkius, rpa¢pukoB QyHKIMHA Buga: Y =
e€ rpaduk u cBoiiCcTBa kx,y = kx + b, ,y = a3y =
[Tapabosa, KOOpIUHATHI ax, k bubnmuoreka [JOK
57 BEPIINHBI Tapab0JIb, OCh y=vxy = ¥ B 3aBHCHMOCTH | hiins-//m.edsoo.ru/7f43
CHMMETpHH 11apaboJIbl OT 3Ha4YCHUH KOBiq)(l)I/II_[I/IeHTOB; 9eb4
ITapaGona, KoOpAHHATE! OTIMCHIBATh UX CBOICTBA.
58 BEpIINHBI TapaboJIbl, OCh E’)acnoanaBaTb e DATHIIYIO
VHKIIHIO TI0 popmyrie.
CUMMETPUHU TTapaloJIbI TIpuBOANTH npHMepHI
IMapaGoia, KOOPAMHATbI KBAJIpATUYHBIX  3aBUCUMOCTEH
59 BEpILIUHBI TapaboJibl, OCh U3 pealbHOM JKU3HH, (U3HKH,

CUMMETPHUHU NapadoIIbl

TCOMETpUU.



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
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60

[Tapaboia, KOOpAMHATHI
BEPIIMHBI TapaboJIbl, OCh
CUMMETPHH TapadoIIbI

61

[Tapaboira, KoOpAMHATHI
BEPIIMHBI TapaboJIbl, OCh
CUMMETPHH TapadoIIbI

62

[Tapabosna, KOOpIUHATHI
BEpIIMHBI TapaboJibl, OCh
CUMMETPUHU N1apaloJIb

63

I'padukn dynaxumii: y =
kx, y = kx + b, y=k/x,
y=x3, y=vX, y=|X|

64

I'padukn dynaxumii: y =
kx, y = kx + b, y=k/x,
y=X3, y=vX, y=[X|

65

I'padukn dynakumii: y =
kx, y = kx + b, y=k/x,

y=x3, y=VX, y=|X|

66

I'padukn dyakumii: y =
kx, y = kx + b, y=k/x,

y=x3, y=VX, y=|X|

67

I'paduku pynkuit: y =
kx, y = kx + b, y=k/x,
y=x3, y=vX, y=[X

68

I'paduxu GyHKuMii: y =
kx, y = kx + b, y=k/x,
y=x3% y=vX, y=|X|

69

KonTponpHas pabota o

BriaBasTh u 0000111aTh
0COOEHHOCTH rpaduka
KBaJpaTHYHOW QYyHKIMH Y =
ax’> + bx + ¢ (npu
HE00X0IMMOCTH c

HAIPAaBJIAIONIEN TOMOIIBIO).
Crpontb U n300pakaTh
CXeMaTHYeCKH rpaduku
KBaJJPAaTUIHBIX GyHKIHI,
3aJaHHBIX (popMyrnamMu BUIAY =
ax’, y=ax> +q, y=ax +
p)2, y=ax’? + bx + ¢ (upm
HEOOXOJMMOCTH C BHU3YyaJbHOUH
OTIOPOi).

AHaIM3UPOBATH U
NPUMEHATH CBOHCTBA
U3y4CHHBIX QYHKIHN I UX
IOCTPOEHHUS, B TOM YHCIIE C

MTOMOTIIBIO ITU(POBBIX PECYPCOB.




teme "OyHkiuu"

70

TloagaTne uncioBoOM
OCJIENOBATEILHOCTH

71

3aganue
IOCJIEN0BATEIBHOCTHU

peKyppeHTHOH hopMyIoit
u (hopMysoil N-ro wieHa

72

Apudmernueckas u
reoMeTpuyecKas
porpeccuun

73

Apudmernueckas u
reoMeTpuyecKas
Iporpeccun

74

®opmyJibl N-TO YieHa
apuMeTUUECKON U
reoOMEeTpUYECKO
MIPOrpeccuit, CyMMBI
MEPBBIX N WICHOB

75

®opmyitel N-TO YiieHa
apupMETHIECKON U
TreOMETPUIECKOM
MPOTrPECCUl, CYMMBI
MEPBBIX N YICHOB

76

®opmyisl N-ro 4jaeHa
apu(pMeTHIeCKON 1
F€OMETPUYECKOU
IIPOrpeCcCuil, CyMMBbI
IIEPBBIX N YICHOB

OcBauBartb H NMPUMEHATH

HHICKCHEBIE 0003HaYeHusl,
CTPOUTH peyeBble
BBICKA3bIBAHUS c
HCII0JIb30BaHUEM

TEPMUHOJIOTUH, CBSI3aHHOM C
TOHSATHEM
HOCJIEI0BATEIbHOCTH.
AHanu3zupoBaTh GopMyiy N-ro
YJIeHa M10CJIEA0BATEIbLHOCTH WU
peKyppeHTHyo  dopMyly H

BbBIYUCIATDH YJICHBI
MMOCIIE0BATEIILHOCTEN,
3aJJaHHbIX 3TUMH (opMyIaMH.
YcranaBauBaTh
3aKOHOMEPHOCTh B
MOCTPOEHUHU
IMOCJICTIOBATEIbHOCTH, ecltn

BBIIIMCAHbl TEPBBIE HECKOJBKO
€€ YICHOB.

Pacno3naBathb
apu(hMETUIECKYIO u
F€OMETPUUECKYI0  IPOTrpeccuu
IIPU pa3HbIX CMOCO0ax 3aJaHMUs.
Pemartn 3aza4yu c
UCIOJIb30BaHuEeM (opmynn N-ro
yreHa  apudmMeruyecko U
FeOMETPUUECKON  MPOrPECCUid,
CYMMBI TEPBBIX N UIEHOB C

OTIOpOii Ha CTIPaBOYHYIO
UH(POpPMAILIHIO.
*U300paxkaTh YIICHBI

nociaca0BaTCIIbHOCTH TOYKaMH

bu6mmoreka [{OK
https://m.edsoo.ru/7f43
e6¢c6
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@opMyiIbl N-To 4iIeHa
apudmeTnuecKoi u
reOMETPUYECKON
IIPOTPECCUi, CyMMBI
IIEPBBIX N YWICHOB

78

@opMyIibl N-To 4iIeHa
apudMeTUYECKON U
reOMETPUYECKON
MIPOTPECCUM, CyMMBI
IIEPBBIX N YWICHOB

79

N3obpaxenune wieHOB
apudMeTUIECKON U
reOMEeTPUYECKON
MpOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N3obpaxenune 4wieHOB
apuMeTUUECKOU U
reoMeTpUYECKO
Mporpeccuit ToukaMu Ha
KOOPJIUHATHOU TJIOCKOCTH

81

JIMHEeWHbII 1
AKCIIOHCHIIMAIBHBIA POCT

82

CnoxHble IIPOICHTHBI

83

CnosxxHele IMPOLCHTEI

84

KonTponsHas paboTa mo
teme "YnucinoBrle
oCJeI0BaTeNbHOCTH"

Ha KOOPJAMHATHOM MIOCKOCTH™.
PaccmaTpuBarth npuMepbI
MpPOLEeCCOB M  SIBJEHUHN U3
peabHOMI JKU3HU,
WJUTIOCTPUPYIOIUE HW3MEHECHHE
B apumMeTHIeCKOM
MPOTPECCUU, B TEOMETPUUECKOMN
MIPOTPECCHUH; *n300paxkarhb
COOTBETCTBYIOILINE
3aBUCUMOCTHU TpadudecKu™.
Pemars npocreiimmue 3agayum,
CBSI3aHHBIE C  YHUCJIOBBIMHU
MOCIIEIOBATEIbHOCTSIMA, B TOM
yyclie 3aJadyd U3 peajbHOM
)KU3HH C  HCHOJIb30BAHUEM

U (POBHIX TEXHOJIOTHI
(2TEeKTPOHHBIX Ta0wII,
rpauyeckoro KaubKyjsTopa U
T.IL.).

*PemiaTh 3a7a4d Ha CJOXHBIE
MPOLIEHTHI, B TOM YHCIIE 3aJauu
U3 pealbHON mMpakTuku (c
HCII0JIb30BaHUEM
KaJIbKyJIsITOpa). *

3HAKOMHUTBCH € HCTOPUEN
pa3BUTUS MaTEMaTHKU.

bubnuoreka [JOK
https://m.edsoo.ru/7f43
feOe
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[ToBTOpenue, 06o0IIEeHNE

U CUCTEMATHU3ALMS 3HAHU.

3anuch, cpaBHEHHE,
JICUCTBHS C

e CTBUTEIILHEIMHI
YHCIIAMH, YUCIOBAS
npsimMast

86

[ToBTOpEHue, 06001EeHNE

U CUCTEMATHU3ALNS 3HAHUH.

[IpoueHTsl, OTHOIIEHHS,
MPOMOPIUHU

87

[ToBTOpEnue, 06001meHNE

U CUCTEMATHU3AIMS 3HAHUH.

Okpyrienue,
MPUOIMKEHHE, OTIEHKA

88

[ToBTOpEeHME, 0600IIEHNE

MU CUCTEMAaTHU3aIysl 3HaHUH.

Perienne TekcToBBIX 33124
apuMETHYECKUM
criocobom

89

[ToBTOpEeHME, 0600IIEHNE

1 CUCTCEMAaTU3aluA 3HAHUM.

Pelienne TEKCTOBBIX 3a1a4
apupMeTHYECKUM
cocooom

90

IToBTOpenue, o6oOIIEeHNE

M CHCTeMaTHu3alus 3HaHUH.

Pemenue TekcToBBIX 3a1a4
apu(pMeTHYECKUM

OnepupoBaTtb  NOHSATHSIMHU:
MHOKECTBO,  IIOJMHOYECTBO,
omepaluy HaJl MHOXKECTBAMU;
HCMOJIB30BATh  T'paduueckoe
IIPEJICTABICHUE MHOXECTB JJIs
ONMCaHUs pealIbHBIX MPOLIECCOB
U SIBJICHUH, IIPU PELICHUM 33]1a4
U3 IpYrux y4eOHbIX IPEIMETOB.

AKTyaJIu3MpoBaTh
TEPMHMHOJIOTHI0 W OCHOBHbIE
AeficTBUs,  CBSI3aHHbIE  C

YHCJIAMH: HaTypaJIbHOE YHCIIO,
MPOCTOE W COCTAaBHOE HYHCIIA,
JEIIMMOCTh HaTypaJIbHBIX
YuCell, MPU3HAKHA JICJTMMOCTH,
[[eJI0€ YHCIIO, MOJYJb YHCTa,
OObIKHOBEHHas W JeCSATHYHAs
Ipoow, CTaHJapTHBIN BUJ]
4yucna, apudMeTHIECKUN
KBaJIpaTHbIA KOPEHb.
BeimoauaTn nencTBu,
CPaBHUBATH U
yHOPS/10YHBATH quca,
MPEJICTABIISTD qucna Ha
KOOPJMHATHOM MPSMOM,
OKPYTJISITh YKCTIA; BBIMOJHATH
NPUKHAKY U OLIEHKY
pe3yabpTaTa BHIYUCICHUH.
Pemiate TekcCTOBLIE 3aJa4u
apru(METHIECKUM CIIOCOOOM.

Pematn NMpPaKTHYEeCKHe
3a71a4H4, coJiepIKaline
IIPOLICHTHI, JI0JIH, 4acTH,

BbIpAXKaronue 3aBUCHUMOCTH:




CIIoco0oM

91

[ToBTOpenue, o6o0IIEeHNE

U CUCTEMATU3ALMS 3HAHUM.

[IpeobpazoBanue
anreOpanvdecKux
BI)Ipa)KeHI/II\/JI, JOITYCTUMBIC
3Ha4YCHUA

92

[ToBTOpEHue, 060061EeHNE

U CUCTEMATU3ALNS 3HAHUH.

[IpeoGpaszoBanue
anreOpanvecKux
BBIpa)KeHI/II\/II, JOITYCTUMBIC
3HAa4YCHUA

93

[ToBTOpEeHME, 0600IIEHNE

MU CUCTEMAaTHU3aIysl 3HaHUH.

[IpeobpazoBanme
anreOpanvecKux
BBIPKCHUH, TOMTYCTUMbBIC
3HAYCHUS

94

[ToBTOpEeHME, 0600IIEHNE

M CHCTEMAaTH3alys 3HaAHHH.

[IpeobpazoBanue
anreOpanvecKux
BBIPaXKCHUH, TOMTYCTUMbBIC
3HAYCHUS

95

IToBTOpenue, o6oOIIEeHNE

M CHCTeMaTHu3alus 3HaHUH.

OyHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

CKOPOCTh — BpeMs —
paccTosiHue, 1eHa —
KOJIMYECTBO — CTOUMOCTb,

00bE€M  paboThl — BpeMs —
IPOU3BOUTEIBHOCTD TPY/a.

Pa3oupartnb peanbHbIe

JKU3HEHHBIC CUTYallUH,

(¢opmyanpoBaTh MX Ha S3BIKE

MaTEeMaTHKH, HAXOAUTh

pelieHue, TIPUMEHSIS

MaTeMaTU4eCKUI arnmapar,

HHTEPNPETHPOBATH PE3YJIHTAT
OnepupoBath  NOHATHUSIMH:
CTENEHb C LEIBIM MOKa3aTeleM,
apuMeTUUECKH KBaJpaTHBIN

KOPCHb, MHOTOYJICH,
anreOpanveckas IpoOBb,
TOXKJIECTBO.

BbInoHATH OCHOBHBbIE
HAefCTBUS: BBINOIHIATH PACUETHI
o dbopmynam,
peoOpa3oBHIBATH TeITbIE,

JIpOOHO-paIIMOHATIEHBIE

BBIDQKCHUS M BBIPAKEHUS C
KOPHSIMH, peaTn30BbIBAThH
pasio)KCHUE MHOTOWICHAa Ha
MHOXKHUTENH, B TOM YHUCIE C

HCII0JIb30BAHUEM bopmyn
pPa3HOCTH KBaJIPaToOB u
KBaJIpaTa CyMMbI U Pa3HOCTH (C
OIopoi Ha CIIPaBOYHYIO
uH(HOPMAIINIO); HaXOJIUTh
JOTTYCTUMBIE 3HAYCHHUS

MEPEMCHHBIX JJIA ,Z[pO6HO'




GbyHKIII

96

[ToBTOpenue, o6o0IIEeHNE

U CUCTEMATU3ALMS 3HAHUM.

@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIII

97

[ToBTOpEnue, 06061mEeHNE

U CUCTEMATHU3ALNS 3HAHUH.

@yHKIUU: IOCTPOCHHUE,
CBOWCTBA U3yYEHHBIX

byHKINNA

98

[ToBTOpEenue, 06001mEeHNE

U CUCTEMATHU3AIMS 3HAHUH.

OYHKIMU: IOCTPOCHHUE,
CBOMCTBA U3yUYECHHBIX
byHKINNA

99

[ToBTOpEeHME, 0600IIEHNE

M CHCTEMAaTHu3alys 3HaAHHH.

I'padmueckoe pemienue
YpaBHEHUH U UX CUCTEM

100

[ToBTOpEeHME, 0600IICHNE

1 CUCTCEMAaTU3aluA 3HAHUH.

I'padmyeckoe pemienue
yYpaBHEHUHN U UX CUCTEM

101

HrtoroBas KOHTpOJIbHAS
pabota

102

O060011IEHNE U
CUCTEMATHU3ALU 3HAHUI

pallMOHAJIbHBIX  BBIPAXKEHUM,
KOpHEH.

MopenupoBatp C IOMOLIBIO
dbopmyn peanbHbIE MPOIECCHl U
ABJICHUS.

OmnepupoBaTb  NOHATHUSIMU:
¢ynkus, rtpaduk  QyHKIHH,
HYIU (QYHKIMH, TPOMEKYTKU
3HAKOTOCTOSIHCTBA,
MPOMEXYTKU BO3pacTaHMUs,
yObIBaHMs,  HauOoiblee U
HauMeHbIIIee 3HAYEHUS
GyHKIMH.

AHaJIM3MPOBATh, CPABHUBATD,
00CyKIaTh CBOWCTBA (QYHKIINMA,
CTPOUTH UX IpauKH.
OnepupoBaTtb  NOHATHSAMM:
npsMas  [IPONOPLHMOHAIBHOCTb,

oOparHas
POTIOPIIHOHATEHOCTD,
JTUHEeHHas byHKIHS,
KBaJ[paTHYHAsS byHKIHS,

napaboJa, rurnepooJa.
HUcnoab3oBars rpapuku Ui
oTpeesieHus CBOWCTB,
MPOLECCOB U  3aBUCUMOCTEH,
JUIS pelIeHUs 3a1ad U3 JAPYrux
yueOHBIX peIMEeTOB u
peanbHOM JKW3HU;
MO/IeJIUPOBATh C  ITOMOLIBIO
rpauKoOB peaybHbIE MPOLECCHI
U SIBJICHUS.

Beipaxkarts popmynamu

3aBUCUMOCTHU MCKIAY




BEINYHNHaMU.

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Maremaruka. Anredpa. 7 kinacc. ba3oBsiii ypoBeHb. YueOHUK /

MakaperueB FO. H., Munmiok H. I'., HemkoB K. U. u ap. mox penakumeit Tenskockoro C. A.
W3n. Ipocsemenue 2023r.

Maremaruka. Anredpa. 8 kiacc. ba3oBslii ypoBeHb. Y4eOHUK /

MakaperueB FO. H., Munmiok H. I'., HemxoB K. . u ap. nox penakuueii TensikoBckoro C. A.
W3zn. Tpocsemnienue 2024r.

Aurebpa. 9 knace. YueOuuk /
Mep3znsk A.I'., Ilononckuit B.b., SAkup M.C. U31. Benrana-I'pag, 2019r.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Maremartuka. Anrebpa. Meroaudeckue pekoMeHAanuu. 7-9 kimacchl (K ydeOHBIM TOCOOMSIM
Mepsnsika A.T'., Ilomorckoro B.B., fkupa M.C.)
Mepsnsak A.T'., Axup M.C.

Maremaruka. Ypoku anreopsl. 7 kiacc. ba3oBbeiil ypoBeHb. MeToquveckoe mocoone
Kpaitnena JI.b.

Koxo B.W. Anrebpa. 8 kmacc. JlumakTudyeckue mMarepuanbl. YdeOHoe mocoboue Maremarnka
(Makapsrues 10.H.)

Anrebpa. 9 kiacc. Metoaudeckoe mocoone
byuxo E.B., Mep3nsik A.L'., Ilononckuii B.b., SAxup M.C.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubmuoreka [{OK https://m.edsoo.ru
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