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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX JUCITUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIUMKIOB, €€ OCBOEGHHWE HEOOXOAMMO JUIs
MIPOJIOJDKEHUS 00pa30BaHUs M B MIOBCETHEBHOMN KU3HU. Pa3BuTHe y 00yJaronumxcs
HAyYHBIX TPEJCTABICHUN O TMPOWCXOXKIACHUH W CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTHYECKON HAYyKOU SBIICHUN M TIPOIIECCOB
B MpUpOJIE M OOIIECTBE, POJIM MATEMATHUYECKOTO MOJCIHUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHSI
¥ Ka4eCTB MBINIICHUS, HEOOXOMUMBIX JIJISl aIalTallik B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydyenme anreOpbl oOecreynMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBUS W BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHH HCHOJB3YIOT JICTyKTUBHBIE U
UHAYKTUBHBIE pacCyXACHUs, 0000IIeHne U KOHKPETU3allnI0, abcTparupoBaHue u
anajoruto. OOyueHue  anreOpe  MpearnosiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATENBHOCTH OOYYalOIINXCs, IO3TOMY CaMOCTOSITEIbHOE
pElICHHE 3a1a4 SBIACTCS peann3anue e TeIbHOCTHOTO MTPUHITUIIA O0yYCHHUS.

B crpyktype mporpammbl y4eOHOro Kkypca «Anredpa» JIjsi OCHOBHOIO
oOurero 0opa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIIbHO-METOINYECKHE
muHUN: «Yucnaa v BRIUUCICHUN», « ANTeOpandecKrue BhIPAKCHUSNY, «YPaBHEHUS U
HepaBeHCTBa», «Dynkmumy. Kaxnmas w3 3THUX coaepKaTeIbHO-METOIUYECKUX
JIMHUYN pa3BUBACTCS HA MPOTSHKEHUHU TPEX JIET M3YUYEHUsI Kypca, B3aUMOJICUCTBYSI C
JIPYTUMHU €ro JUHUSAMU. B xome wm3ydeHus y4eOHOro Kypca OOyYaroIIuMCs
MPUXOIAUTCS JOTUYECKH PACCYXKJIaTh, MCIIOJIB30BATh TEOPETHUKO-MHOXECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B TIporpaMmy y4eOHOTo Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHbBIE BO BCEX OCHOBHBIX pazjienax
MaTeMaTU4eCKOro o0pa3oBaHUsl U CIIOCOOCTBYIOIIME OBIAJACHUIO O0yYarOUTUMUCS
OCHOB  yHHUBEPCAJIBHOTO MareMaThdeckoro s3bika. CoaepKaTrenbHOH |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «Ainredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nWHUM «YWclIa W BBIUHUCICHUS» CIYKUT OCHOBOH s
JTATBHEHIIET0 W3yYeHUS] MAaTEeMATHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O 4YMCJE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPANMOHATBHBIMA YHCIAMHU, (HOPMHUPOBAHHEM



MPEJICTAaBJICHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K cpeAiHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeOOXOAMMOIO Ul pEeHIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUs Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKH Kak
A3bIKa JJIA TIOCTPOCHHSI MaTeMaTHYECKUX MOJENE, ONUCaHHUs IPOLECCOB U
ABJIICHUM peajbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJMMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HWH(GOpPMATHKM, M OBJAJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoOpasoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Copeprxanve pyHKIMOHAIBHO-Tpa(UUeCKO JIMHUM HAIEJIEHO HA TOJy4YeHHE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUSI U UCCIIEJIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHUS UCTIONb30BaTh PA3JIMYHbIE BBIPA3UTENbHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEICTABICHUN O POJIM MaTEMaTUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBI Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTreOpandyecKue BbIPAXKEHUS», «YPaBHEHUA H
HEpaBEHCTBA», « DyHKIIUW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 408 vacos: B 7 kiacce
— 136 yacoB (4 daca B Hejeno), B 8 kinacce — 136 gacoB (4 yaca B Hezeno), B 9
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JNECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3amucu
npobeit k apyroil. IloHaTHe panyMoOHAIBLHOTO YHCHIA, 3alUCh, CpaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeicTBUS €
palrOHAJbHBIMUA YKCIIaMU. Pelienne 3amad u3 peanbHON MPAKTUKU HA YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3zaTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEIECHHUs, 3aIUCh 0OIbIINX yucel. [IpoleHTsl, 3anuch
MPOLIEHTOB B BUJE JIpoOU M ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4l Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON IPAKTHKU.

IIpuMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE Ha  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCle TpsMas M oOparHas
IIPONOPLIHOHAIBHOCTH.

AJredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIIOBOE 3HAUECHUE BBIPAKEHUS C MIEPEMEHHOM. JlommycTuMble
3Ha4YEHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
dbopmynbl. Beruncnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BHIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM U
IIPOM3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS OJOOHBIX CIIaracMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHounensl 1 MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHue, BBIYMTaHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAlIEHHOIO YMHOXEHHs: KBaapar
CyMMBI M KBaapar pasHocTH. DopMyrna pasHOCTH KBagpaToB. PasioxkeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUsS ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOU MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIIEHHE YpaBHEHHWI 110
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a7a4 C [IOMOILIBI0 YPABHEHUM.

JIuneliHOe ypaBHEHME C BYMs IEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIVMHENHBIX ypPaBHEHUU C JBYMs II€pEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoOoM TMOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbIO
CUCTEM YPaBHECHUM.



DOyHKUNHA

KoopanHara Touky Ha npssMoid. YucnoBsle IPOMEXYTKHU. PaccTosiHue Mexay
JBYMS TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyrosbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOM IIocKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. Ilonarue dynknuu. ['padux
¢bynkuuu. CoiicTBa GyHkumil. JInnelinas pynkuus, e€ rpaduk. ['padux dyHkumu
y = |x|. I'paduueckoe pelieHre JTUHEHHBIX YPAaBHEHUHM W CHUCTEM JIMHEMHBIX
YpPaBHEHUM.

8 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

KBaapatubiii kopeHb u3 uwucna. [loHsTue 00 HppanMOHAIBHOM 4YHUCIE.
Jecsatuunbie npuOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHE K IIPE0OPa30BAHUIO YMCIIOBBIX BBIPAXKEHUI
Y BBIYMCIICHUAM. [IeICTBUTEIbHBIEC YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeseM H €€ ceoricTa. CTaHapTHas 3alliCh YUCa.

AJredpanyeckue BbIpaKeHHU s

KBampatueiii  TpEXWwieH, pa3jlokKEHHE KBAAPAaTHOrO TPEXWIEHAa  Ha
MHOHUTEJIN.

Anrebpanyeckass J1poOb. OCHOBHOE CBOWCTBO anreOpanyeckoil Apoou.
CnoxxeHue, BbIUMTAHHE, YMHOXEHHUE, JIEJIEHUE aireOpandeckux ApooOeil.
PanronanbHble BhIpaXXEHUS U UX TpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHEHU, CBOASIIMXCS K JIUHEHHBIM U KBaJIPaTHBIM.
[Tpocreiimne ApoOHO-palOHAIbHBIE YPABHEHUS.

['padmueckas uHTEpHpeTalusl YpaBHEHUN € ABYMsI IEPEMEHHBIMU U CUCTEM
JMHEMHBIX YpaBHEHUW C JBYMsl NEpeMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3ajau alNredpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW NMEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpABEHCTBA C OJHOW INEPEMEHHOM.
CucTembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIUU

[lonsitue @yukuuu. OOnacTe oONpeAeNeHus W MHOMXECTBO 3HAUYCHHM
dbyukiuu. CiocoOsl 3a1aHus PYHKIIHM.



I'padpux dysxkumn. Utenune cBoicTB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYyHKIHA, OTPAKAIOIMINUX PEATTLHBIE TPOIECCHI.

@DYHKIUY, OMUCHIBAIOIIAE TPSIMYI0 H OOpaTHYI TPOIMOPIIMOHATLHBIC
3aBHCHMOCTH, UX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [padmaeckoe
pEIICHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucji1a ¥ BBIYUCTICHUSA

PannoHnanbHble yKMClla, UPpalMOHAIbHBIE YHMCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIE ApoOr. MHOXECTBO NEHCTBUTENbHBIX YUCEIN, IEHCTBUTEIbHbIE YHCIIa
Kak OECKOHEUYHbIe JecATUYHBbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIYy MHOKECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MPSAMOIL.

CpaBHeHHE JIEHCTBUTENBHBIX YHCEN, apu(METHUYECKHe JEeHCTBUS C
JIEUCTBUTENBHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXalOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUYEHUE BEMYUHBI, TOYHOCTH MpUOIMmKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yabTaToB BEIUYMCICHUMN.

YpaBHeHUus U HEPABEHCTBA

JIuneiinoe ypaBHEeHME. PemeHne ypaBHEHHM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHHe. Pemenue ypaBHEHUM, CBOIAIINXCA K KBAJPATHBIM.
bukBanparHoe ypaBHenue. [IpuMepsl pelienus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHEeHUE C JABYMs NEPEMEHHbIMH U ero rpaduk. Pemenue cuctem nByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduueckas
WHTEPIIPETalNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3ajau alNredpandeckum crocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOM IIepeMeHHOW. Pemenune cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
['padmueckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUMH

KBagpartuunas ¢ynkuusa, e€ rpadpuk u cBoiictBa. Ilapabosa, KoopauHaThI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.



I'paduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , u ux
CBOMCTBA.

YucaoBble M0OCJIe10BATEILHOCTH U MPOrPecCHH

[loHATHE 4YHCIIOBOM IIOCIENOBATENBHOCTH. 3aJaHME IOCIEI0BATEIBHOCTH
peKyppeHTHOM hopmyion U popMyIioii #-ro useHa.

Apudmerrnueckass U reoMmerpuueckass mporpeccuud. @opMmysibl n-ro 4jeHa
apu(PMETUIECKON 1 T€OMETPUUYECKON MTPOTPECCHl, CYMMBI MIEPBBIX # YJICHOB.

N300paxkeHre 4YiI€HOB apu(PMETHUYECKON W TeOMETPUYECKOM MpOorpeccHii
TOYKaMU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIIUAJIbHBIM POCT.
CoHbI€ NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepU3YyIOTCS:

1) naTpuoTHYEeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MAaTE€MaTUKOB M POCCHUICKOM MaTeMaTU4E€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHHUIO 0053aHHOCTEN I'paXkJIaHWHA U pealu3allii ero
opaB, IMPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpELICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTUYECKOM HalpaBIEHHOCTH, OCO3HAHWEM BAaXXHOCTH MaTeMaTH4ECKOIrOo
o0pa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ui YCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHHUIO BUICThH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKONM HayKud Kak cdepbl UeI0BEYECKO
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS PA3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;



6) ¢dusmyeckoe BocnuTanue, (popmMHupoOBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpPUECHTAlMEN HA NMMPUMEHEHUE MATEMATUUECKUX 3HAHWM JJIs PEIICHUS 3ajad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeW cpenpbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbDI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

e BBIBJISTh U XapaKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKM MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWHA MEXKIY MOHATHSIMH, (HOPMYIHUPOBATH
ONpENICJICHUS]  TOHSATHM, YCTaHABJIMBATh CYILIECTBEHHBIM  IPHU3HAK
KJ1accuuKaIu, OCHOBAaHUS [JIsi OOOOIICHUS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U NPeoOPa30OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBICE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIC W oO0IIue,
YCJIOBHBIE;



BBIIBIISAITH ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
OpOTUBOpeYMsl B (akTax, JAaHHBIX, HAONIOAECHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM U  BBISABICHHMS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh 0Ka3aTelbCcTBa MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHbBIE JI0Ka3aTelIbCTBA
MaTeMaTHYecKux (aKToB, BBICTpaMBAaTh AapryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pemnieHus yuyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUICHUs, BbHIOMpaTh HauOoJee MOAXOASAIIMA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue 1eMCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IMO3HAHUS,
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOIIUME MPOTHUBOPEUYUE, NpPOoOIeEMy,
CaMOCTOATENIFHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, aprYMEHTUPOBATh CBOIO TIO3UIMIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEH MaTeMaTHYECKOrO0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH WHGOPMAIMH, TaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMbie 3aJayd  CXeMaMu, AuarpaMMmMaMu, HHOW Tpadukoil U wux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHUSM, MPEIITOKCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAaMOCTOSATEIBHO.



KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHSA:

BOCIIPUHUMATh U  (OpMYyIHUpOBaTH CYXKIEHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETISIMU OOIICHUSA, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3yIbTaT;

B X0JIe 00CYXICHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAaeMOM TEMBI,
poOJIeMBbl, pelrraeMoi 3aJ1aun, BHICKa3bIBaTh UJIEH, HAIlEIEHHBIC Ha MTOUCK
peIlIeHusl, COMOCTaBISATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3lIMYUe U CXOJCTBO TMO3UIIUHU, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHSs, CBOM BO3PAKEHUS,
OPEJICTaBISITh  pPE3yNbTaThl  pEHIeHHs  3aJadyd,  OKCIIEPUMEHTA,
UCCJENIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YY4ETOM 3aJ]1a4 NMPE3EHTAIMN U OCOOCHHOCTEN ayIUTOPHH;
MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHANBUAYAIbHON pa0OThl TpU pEIIEHUH YUYEOHBIX MaTeMaTHYEeCKHX
3amad;

MPUHUMATH 1IEJIb COBMECTHOU JEATEIHHOCTH, TIIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BUABI padOT, IOTOBAPUBATHCH,
00CyXKIaTh MPOIIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJIEH;

y4acTBOBaTh B TPyHmoBeIX (opmax paboTel (0OCyxaeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI WM JIpyTW€), BBINOJHSATH CBOIO YacThb
paboThl ¥ KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMU YJICHAMH KOMAH/IBI,
OLIEHMBATh KadyeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPHUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELIEHUs 3aJauu (WIH €ro
4acTb), BbIOUpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOLIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTHUPOBATH
BAapUAHThI pEUIEHUI C Y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJETh CIIOCOOAMHM  CaMONPOBEPKHU, CAMOKOHTPOJS —Tpoliecca u
pe3yJibTara penieHusi MaTeMaTUIeCKOM 3a/1auu;

NPEABUNIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU
3a/1aud, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMIEHHBIX OTHOOK, BHISBICHHBIX TPYAHOCTEH;



e OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa AEATEIBHOCTH MOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kJjacce OOyYarONIMICS TONYYHUT CIEIYIOIINE
MpPEeIMETHBIC PE3YJIbTATHI:

Yucii1a ¥ BBIYUCTICHUSA

BrImioytHATh, coYeTas YCTHBIE W MHChbMEHHBIC MPUEMBI, apu(hMETHUECKHEC
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHWS YHUCIIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHH JPOOHBIX BBIPAXKCHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTh OT 0mHOM (OPMBI 3alMUCH YUCEN K JIPyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAITIOHAIILHBIE YHCTIA.

OKpyrisTh yucia.

BbITIONHATS TPUKUIKY U OLEHKY pe3ysibTaTa BBIYMCIICHUN, OLEHKY 3HAUCHHM
YHCIIOBBIX BBIPOKCHHUH. BBIMOTHATH NEUCTBUSA CO CTENEHSAMU C HATypalbHBIMH
MOKA3aTeIISIMH.

[IpumeHsATh  TpPU3HAKK  JETUMOCTH,  pa3IOKEHHE HAa  MHOXHUTEIH
HATYpaJbHBIX YHUCEIL.

PemaTe TpakTHKO-OpUEHTUPOBAHHBIC 3aJaud, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOTOPIIMOHAIBPHOCTHIO BEJIMYMH, NPOIECHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PEUIeHUs 3a7a4 C YYETOM OTpaHUYECHMM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvecKue BbIpaKEeHUA

Hcmonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuasa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUM NpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimoHITh  mpeoOpa3oBaHUS  IEOTO  BBIPAKEHUS B~ MHOTOWICH
MIPUBECHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BbIMIONIHATS YyMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOTrodjieHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBHIHECEHHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbiX,
npuMeHeHus1 (OpPMyJT COKPAIIEHHOTO YMHOKEHHUS.



[IpumensaTh nmpeodpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUs PA3IHMYHBIX 33724
U3 MaT€MAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMHU [OKa3aTEeJSIMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeiHble ypaBHEHUS C OJHOM MEPEeMEHHOW, NMPHUMEHssT MpaBuia
nepexoa OT UCXOJHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

[IpumensTs rpaduyecKre METOIbI TIPU PEIICHUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TIpapUKOM, MPUBOJUTH MPUMEPHI PEHICHUS
ypaBHEHUSI.

Pemiath cuctemsl IBYX JIMHEHMHBIX YPAaBHEHUHN C ABYMS EPEMEHHBIMU, B TOM
qucIie rpa@uIecKu.

CocTaBnsiTh M pemaTh JUHEHHOE YypaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH TIO0 YCJOBHUIO 3a/lauyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl TIOJyYEeHHbIN Pe3yJIbTar.

DOyHKUNHA

N300paxxaTh Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIUE 38 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbI, 3aAMKCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTth B KOOPJMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAHHATaM,
cTpouTh rpaduku TuHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuchiBaTh C MOMOIIBI (YHKIIMH W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHue QyHKIMM 110 3HAUYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBlICHUs W aHanu3a UHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 TPAPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydYarONIMICS TONYYHUT CIEAYIOIINE
MpPEeIMETHbIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

Hcnonp30BaTh HayajdbHbIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
quCell JUIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, H300paXkaTh JEeHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.



[IpumeHaTh NOHATHE apUPMETHUECKOro KBAJApPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpPKAUIUX KBaJpaTHbIE KOPHH, HCIHOJb3YS
CBOMCTBA KOPHEMN.

Hcnonp3oBaTh 3anmucu OOJIBIIUX W MaJIbIX YHMCET C MOMOUIBIO JAECATUYHBIX
npo0eii u crenieHeit uucna 10.

AnredpanvecKue BbIPpaKeHUA

[IpuMeHATh TMOHATHE CTENEHW C LEeJbIM IO0Ka3aTeJleM, BBIIOJHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTEIIEHH C LEJIbIM MOKa3aTeeM.

BhITIONIHATE TOXKJECTBEHHBIE MPEoOpa30BaHUs PAMOHATIBHBIX BBIPAKEHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYIEHAMU U aJIreOpanyecKUMH IPOOSIMH.

PackiiapiBaTh KBaJipaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3zoBaHus BRIPAXKEHUN [Tl PELICHUS PA3IMYHBIX 3a]a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTp nuHENHbIE, KBaJpaTHbIE ypaBHEHUS M palMOHAIbHBIE ypaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMSI IEPEMEHHBIMHU.

[IpoBouTh MpocTeiue uccaeoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUecKuX NpeICTaBleHU (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHUU pELIeHUs, €CJIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cloBecHON (GOPMYIMPOBKH 3a7aduu K €€ anredpandeckoit
MOJIEIA C TIOMOILIBIO COCTaBJI€HUS YpPABHEHUS WJIM CHCTEMbl YypaBHEHHH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJTYYEHHBIN pe3yJbTarT.

[IpumMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHUS, OLIEHKH,
pelarh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecKy0 WUTIOCTPALMIO MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumaTh ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TOHITHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEAENITh 3HaueHHe (YHKIUHM O 3HAYEHUIO
aprymMeHTa, OIpeaeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku dIeMeHTapHBIX GYHKIIUNA BUJIA:

y=k/x, y=x2,y=x3,y = |x|, y = VX, OIHCBIBAaTh CBO}CTBA UHCIIOBOIi
bynkmn 1o e€ rpaduky.

K xonuy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOIYYUT CIIECIYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:



Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIE U HPPALMOHATIBHBIE YUCIIA.

Breinmonuate apudmeTudyeckue ACHCTBHS € PAIMOHAIBHBIMU  YHCIAMU,
coueTrass YCTHbIE M MHUCHMEHHBIE TMPUEMBI, BBIMOJHITh BBIUUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUsi CTENEHEH C LENbIMU [OKAa3aTelsIMU U KOPHEW,
BBIYUCIISITh 3HAUEHUST YUCTIOBBIX BBIPAYKECHUIM.

OKpyriaTh JI€MCTBUTEIBHBIC YHUCJA, BBINOJHATH MPUKUJIKY Pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE U KBaJApaTHbIE ypaBHEHUS, YPAaBHEHMS, CBOISIIUECS K
HUM, MPOCTENIIINE TPOOHO-pAllMOHATBHBIE YPaBHEHUS.

Pemiath cuctembl JIByX JMHEWHBIX YpPaBHEHWI C JIByMsl MEPEMEHHBIMU U
CUCTEMBI JBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS JTUHECUHBIM.

Pemiath TEKCTOBBIE 3ajayd alreOpavdecKUuM CIIOCOOOM €  TOMOIIBIO
COCTaBJICHUS YPAaBHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOaNTE MPOCTEUIINE UCCIEAOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX NpeIcTaBleHni (yCTaHaBIMBAaTh, UMEET
W ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEUICHHUS, €CJIIM HUMEET, TO CKOJbKO, U
npouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HM300pakaTh
pEelIeHNE HEPABEHCTB HAa YMCJIOBOW NPSIMOM, 3alMCHIBATH PELICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiate  cucTeéMBl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300pa)xaThb pELICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOU NPSIMOM, 3aMKMChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKIUU

PacrioznaBath (GyHKIMH W3y4YeHHBIX BUIOB. [loka3piBaTh CXEeMaTHYECKH

pacroioXeHne Ha KOOPAUHATHOW TUIOCKOCTH TpadukoB QyHKIWN BUAA: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢ y=x3, y=1Vx, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA(DPUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutbh U M300paxkaTb CXeMaTHYECKH TI'paUKy KBaApaTHUUHBIX (YHKILIHH,
ONKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIMH MO UX rpaduKam.

Pacno3naBaTh KBagpaTuyHy1o QYHKIHIO IO (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM )KU3HU, (PU3UKHU, TEOMETPHUHU.



Yucs10BbIE MOC/I€I0BATEILHOCTH U IPOrPecCUm

Pacrio3naBath apumeTHUECKyl0 M TE€OMETPUYECKYIO TMPOTPEeCcCUd MpH
pPa3HBIX CIIOco0ax 3agaHusl.

BbIMONHATH BBIYKCIAEHUS € UCHOJb30BaHUMEM (OpPMYyJI n-ro  4YieHa
apu(PMETUIECKON 1 TEOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiIeHBbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPJIUHATHOM
IIJIOCKOCTH.

Pemiath 3agaum, CBSI3aHHBIE C YHMCJIOBBIMH IMOCIEIOBATEILHOCTAMH, B TOM
YHCJIe 33/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISTOPA, IMUGPOBBIX
TEXHOJIOTU).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t KonrtpoJsbusie | IIpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcebl
1 Uucna u BerunciaeHus. PanmonanbHbie 16 | 0 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
2 AnrebpanuecKue BHIPaXKESHUS 63 3 0 hitps://m.cdsoo.rw/7f41 5590
bubmuoreka [JOK
3 ¥/PABHEHITT H HEpABEHCTEA 28 : 0 https://m.edsoo.n/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. @yHkuun 17 1 0 hits://m.cdsoo.ru/7841 5690
but6mmoreka [{OK
. HosTopenne i 060bmerme 12 ! 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0



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

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 4 K 1 1
Hci1a U BeluuciIeHus. KBagpaTHbie KOpHU 9 https://m.edsoo.ru/7f417af8
) YpaBHeHus u HepaBeHCTBa. KBaipaTHbie 71 | bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKECHHUS. 4 bubnuoreka LIOK
KBanpaTHblil TpEXUsIEH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BhIPAKESHHUS. 2 1 bubnuoreka IIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHns u HepaBeHCTBA. CUCTEMBI 13 1 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
6 VYpaBHenusa u HepaBeHCcTBa. HepaBeHCTBA 15 1 hitps://m.cdsoo.rw/ 7641 Tafs
but6mmoreka [{OK
/ DyHKUHH. OCHOBHEIC HOHATHS ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
8 PyHKumm. Hucnosbie dyHKIH 7 https://m.edsoo.ru/7f417af8
Uucna u Beruucienus. CTeneHsb ¢ 1eIbIM bubnuoreka [JOK
9 9
[oKasarejieM https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 Mosroperme 1 06obmerme 12 I https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 6 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

IHOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

Ne i/m

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtposbHbie
padoThI

[ara usydyenust

Panyonanbuble yncna

YucnoBbie BBIPpAKCHUA

YucnoBeie BbIPa’XCHHA

Ilepemennsle. JlonycTrmble 3HAYEHUS
IIepEMEHHBIX. BoIpaxxeHus ¢
[EPEMEHHBIMHU

BeIpaxxeHus ¢ nepeMeHHbIMU

CpaBHEHME 3HAUE€HUHN BBIpAXKEHUN

CpaBHeHME 3HAUEHUI BbIPaKEHUN

CBolicTBa AeHCTBUH HAJ YUCIaMU

Nell e il IEN I Ro W BV,

CaoiicTBa OeiCTBUNA HAl YHUCIAMHU

—_ = = =] =

ToxnectBa. ToxxnecTBEHHBIE
npeoOpa30BaHUsI BIPAXKEHUN

11

ToxnecrBa. ToknecTBEHHbBIE
peoOpa3oBaHus BEIPAKEHUI

12

VYpaBHEHUS U €r0 KOPHU

13

YpaBHEHHUs U €T0 KOPHU

14

JIuneliHOEe ypaBHEHME C OAHOU
MEPEMEHHOM




JIuHeitHOe ypaBHEHHUE C OJTHOU

15 - 1
MEPEMEHHOI

16 JInHeitHOe ypaBHEHHE C OJJHOU |
MepEMEHHON

17 Pemenue 3a1a4 ¢ MOMOLIbI0 ypaBHEHUI 1

18 Pemenue 3axau ¢ moMoOIIBIO ypaBHEHUI 1

19 Pemenue 3aad ¢ moMoIIbO ypaBHEHUI 1

20 DopMyJIbI 1

Yy

21 Pelienne 0CHOBHBIX 3a/1a4 Ha 4acTH, Ha 1
JIpoOU U3 pealbHON MPAKTUKH

” Perenrie OCHOBHBIX 33/1a4 Ha 4acTH, Ha 1
JIpoOU U3 pearbHON MPAKTUKH

7 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH, 1
MIPOLIEHTHI U3 PeabHOM MPaKTUKU

24 Pemenre oCHOBHBIX 3a/1a4 Ha ApooOH, |
MIPOLIEHTHI U3 PealbHOM MPaKTUKU

)5 [Ipu3Haku AeMUMOCTH, Pa3I0KEHUS HA |
MHOXHUTEJIN HATYPAIbHBIX YUCEIT

26 PeanbHble 3aBucumoctu. Ilpsmas u 1
oOpaTHasi IPONOPIUOHAIBHOCTH

27 O06o0061eHre 1 cucTeMaTu3alus 3HaHu | 1

28 KonTtponbnas pabora Nel 1

29 YucnoBble IPOMEXKYTKU 1

30 UucioBbie TPOMEKYTKU 1

y
31 Yro takoe QyHKIHS 1
32 Brruucnenue 3HaueHui (yHKIMH 110 1




dbopmyne

Brruucnenue 3naueHuit GyHKIMH 110

33 1
dbopmyne

34 I'padux GpyHkIIU 1

35 I'paduk pynkuun 1

36 [TpsiMast TponoOpLUOHATIBHOCTD U €€ |
rpaduk

37 IIpsiMast mpoONOpLUMOHAIBHOCTD U €€ 1
rpaduk

38 Jluneiinas GyHkus u e€ rpaduk 1

39 Jluneiinas GyHkuus u e€ rpaduk 1

40 Jluneiinas Gynkius u e€ rpaduk 1

41 Jluneitnast pynkuus u e€ rpagux 1

42 O06o0uIeHre 1 cucTeMaTH3aIys 3HaHuH 1

43 Konrponbnas padora Ne 2 1

44 OmnpeneneHue CTENeH! ¢ HaTypalbHbIM 1
HoKa3aresneM

45 VYMHOKEHUE U IeJIeHUE CTEeHEN 1

46 YMHOKEHUE U JIeJIEHUE CTEIeHEN 1

47 Bo3BeneHue B creneHb MPOU3BEIACHUS U 1
CTETIeHU

43 Bo3BezneHue B creneHb NPOU3BEACHUS U 1
CTETEeHU

49 OnHOWIEH M €ro CTaHAAPTHBIA BU 1

50 OpHOYJIEH U €T0 CTaHAAPTHBIA BUJ 1

51 YMHOKEHHE OJTHOUIEHOB 1




52

VYMHOKEHNE OTHOYWIECHOB

1
53 Bo3Beaenue ogHoYICHA B CTCIICHD 1
54 Bo3Benenue ogHouIeHa B CTENIEHD 1
55 O000111eHIE U CHCTEMATH3ALUs 3HAHUI 1
56 Kontponbnas padora Ne 3 1
57 MHOro4IeH U €ro CTaHIAPTHBIA BU 1
58 CnoskeHre ¥ BEIYUTaHHE MHOTOYICHOB 1
59 CnoskeHre ¥ BEIYMTaHHE MHOTOYICHOB 1
60 CnoxeHre ¥ BRIYMTaHHE MHOTOYJICHOB 1
61 CnoxxeHue U BEIYUTaHHE MHOTOYICHOB 1
62 YMHOKEHUE 0JJHOYJICHA HA MHOT'OWICH 1
63 VYMHOXeEHNE OMHOWIEHA HAa MHOTOWIEH 1
64 VYMHOXKEHNE OTHOWIEHA HAa MHOTOWIEH 1
65 YMHOXKEHIE OJHOYICHA HA MHOTOYJICH 1
66 Brinecenune o01IEro MHOXKUTES 3a |
CKOOKH
67 Brinecenune oOIIEro MHOXKATES 3a 1
CKOOKH
68 Brinecenune oOLIEro MHOKHTENS 3a 1
CKOOKH
69 Brinecenune oO1Iero MHOKHATEIS 3a |
CKOOKH
70 YMHOXEeHNe MHOTOYJIeHA Ha MHOTOYJICH 1
71 VYMHOKEHHE MHOTO4YJIeHa Ha MHOT'OYJIEH 1
72 VYMHOXEeHHE MHOTOYJIeHa Ha MHOT'OYJICH 1
1

73

VYMHOXEHHE MHOTOYJICHAa Ha MHOT'OYJICH




PaznoxxeHne MHOTOYJIEHA HA MHOKHUTCIIH

“ CIoco0OM TPyIITUPOBKU

75 PasnojxeHne MHOrouI€Ha Ha MHOYKUTENN
CIocoO0M IpyHIHPOBKU

76 Pa3nojxeHne MHOrou€eHa Ha MHOYKUTENN
CHOCOOOM TPYNITUPOBKU

77 PaznoxeHne MHOTO4JIeHa Ha MHOKUTEIN
Croco0OM IpyNIUPOBKU

78 O06001IeHEe 1 cucTeMaTh3alus 3HaHUI

79 Kontponbnas padota Ne 4

20 Bo3Benenue B KBaipaT CyMMBI U
Pa3HOCTHU JBYX BBIpAXKCHUHN

21 Bo3BezieHue B KBaipaT CyMMBbI U
Pa3HOCTHU ABYX BBIPAXKCHUHN

2 Bo3Benenue B kBaspaT CyMMBbI U
Pa3sHOCTH JBYX BBIPAKEHUN

23 Bo3sBeneHune B ky0 cyMMBI M pa3HOCTH
JIBYX BBIPAKCHHI

%4 BosBenenue B KyO CyMMBbI M pa3HOCTH
JIBYX BBIPaKEHUI
Pa3nosxeHne Ha MHOXKUTEIH C IIOMOILBIO

85 dbopMyIT KBajipaTa CyMMBI U KBaJipara
pa3HOCTH
Pa3nosxeHne Ha MHOXHTEIH C ITIOMOILBIO

86 dbopmy KBapaTa CyMMBI M KBaJiparta
pa3HOCTH

87 PaznoxeHne Ha MHOKHUTEIH € TIOMOIIBIO




dbopMyI1 KBajipaTa CyMMBbI U KBaJpara
pa3HOCTH

YMHOXEHNE PA3HOCTH JIBYX BBIPAKECHUN

88
Ha UX CYyMMY

29 YMHOKEHHE Pa3HOCTH JIBYX BBIPOKECHUN
HA UX CyMMY

90 YMHOKEHUE Pa3HOCTH JIBYX BBIPAKEHUI
Ha UX CYMMY

o1 PaznoxeHne pa3HOCTH KBaJpaToOB Ha
MHOXHTEITH

9 Pa3noxenue pa3HOCTH KBaJIpaTOB HA
MHOXHTEIH

93 PasnoxeHne Ha MHOKHTEITN CYMMBI U
pa3HOCTH KyOOB

94 PasnosxeHne Ha MHOXKHTEITN CYMMBI U
pa3HoOCTH KyOOB

95 O06o0061IeHre 1 cucTeMaTu3alus 3HaHui

96 [TpeoOpa3oBaHue 1ETOTO BHIPAKECHHS B
MHOTOYJICH

97 [IpeoOpazoBanme 1EI0TO BEIPAKECHHS B
MHOTOYJICH

08 [TpeoOpa3oBaHUe TEIOTO BHIPAKCHHUS B
MHOTOYJICH

99 [TpumeHeHne pa3nuyHbIX CIIOCOO0B st
pa3IoKEHUS Ha MHOKHTEITN

100 [TpuMeHeHHe pa3TUYHBIX CIIOCOOOB JIJIs

Pa3JI0KCHUA Ha MHOXKXUTCIIN




[TpumeHneHue pa3nuyHbIX CIOCOOOB AJIs

101 1
pa3IoKEeHUsI Ha MHOXKUTEITN

102 O06o01eHre 1 cucTeMaTr3aIus 3HaHuM 1

103 Konrponsnas padora Ne 5 1

104 JInHeitHOE ypaBHEHHE C IByMS 1
MePEeMEHHBIMU

105 JIvuHeitHoe ypaBHEHHE C IBYyMS |
MePEMEHHBIMU

106 ['paduk TuHEHHOrO ypaBHEHUS C IByMs 1
MIEPEeMEHHBIMHU

107 ['paduk TUHEHHOTO ypaBHEHHS C ABYMS 1
MIEPEMEHHBIMU

108 ['paduk TUHEHHOTO ypaBHEHUS C IBYMs 1
MIEPEeMEHHBIMU
CucTtembl TMHEHHBIX YPaBHEHUN C IByMs

109 nepeMeHHbIMU. ['paduueckuii cnocod 1
PEILIEHUS CUCTEM.
CucTeMbl TMHEHHBIX YPABHEHUU C IBYMS

110 nepeMeHHbIMU. [ 'padruuecknii crmocoo 1
pEIIEeHUs CUCTEM.

111 Crioco0 moAcTaHOBKH 1

112 Crioco0 1moIcCTaHOBKH 1

113 Crioco06 moJCTaHOBKH 1

114 Croco0 moICTaHOBKHU 1

115 Crocob cnoxeHus 1

116 Crioco0 croxxeHus 1

1

117

Croco0 cioxeHus




118

Croco0 ciaoxeHus

119

Pemenne 3a1a4 ¢ IOMOLIBIO CHCTEM
YpaBHEHUH

120

Pemenue 3amayu ¢ moMOIIBIO CUCTEM
YpaBHEHUI

121

Pemenue 3a1a4u ¢ MOMOIIBIO CUCTEM
ypaBHEHUU

122

Pemmenue 3a1a4 ¢ moOMOUIbIO0 CUCTEM
ypaBHEHUH

123

O06001IeHEe ¥ cUcTeEMaTH3aIN 3HaHNI

124

Konrtponsnas padora Ne 6

125

[ToBTOpEHNE OCHOBHBIX MMOHATHH U
METO/OB Kypca 7 kiacca, 000011eHne
3HAHUU

126

[ToBTOpEHNE OCHOBHBIX OHATUH U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

127

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METO/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUMN

128

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METO/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUHI

129

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METO/IOB Kypca 7 Kjacca, 00o01ieHne
3HAHUI

130

HTorosas KOHTpoJIbHAs paboTa




/Bcepoccuiickas mpoBepoyHasi pabora

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METO/IOB Kypca 7 Kjacca, 00o01ieHne
3HaHui/Bcepoccuiickas mpoBepoyuHas
pabora

131

[ToBTOpEHNE OCHOBHBIX MOHATUN U
132 METOJIOB Kypca 7 Kiiacca, 00001meHue
3HAHU

[ToBTOpEHNE OCHOBHBIX MMOHATUH U
133 METOJIOB Kypca 7 Kiacca, 06001eHue
3HaHUHU

IToBTOpEHNE OCHOBHBIX MOHATUN U
134 METO/OB Kypca 7 kiacca, 000011eHue
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U
135 METOJOB Kypca 7 Kiacca, 00o0mieHne
3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUI U
136 METO/IOB Kypca 7 Kjacca, 00o01eHne
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe padoThl

Jara usydyenus

KBagpaTHbIii KOpEHb U3 YKCTa

[TonsiTre 06 UppalOHAILHOM YHKCIIe

JlecaTudHbIe TPUOINKECHUS
MPPALMOHAIIBHBIX YUCEI

JlecaTuuHble TPUOINKESHUS
HUPPALMOHAIIBHBIX YUCET

JlelicTBUTENIbHBIC YUCIIA

CpaBHEHHE ICHCTBUTENBHBIX YHACEIT

CpaBHeHME IEUCTBUTEIIBHBIX YUCEI

Apudmernueckuii KBaJpaTHbI KOPEHb

O ([0 [Q [N ]|

YpaBHeHHE BHIa X* = a

—_— | ] = = =

CBoiicTBa apuPMETHICCKUX
KBaJIpaTHBIX KOPHEN

11

CoiicTBa aprupMeTHIECKUX
KBaJIPaTHBIX KOpHEN

12

CoiicTBa apuMeTHUECKUX
KBaJIPaTHBIX KOpHEH

13

CoiicTBa apupMeTHUECKUX
KBaJJpaTHBIX KOpHEH

14

[Tpeobpa3oBaHre YHCTOBBIX
BBIpQXECHH, COIepKalIX KBaIpaTHbIE
KOPHH




[IpeoOpazoBaHme YUCITOBBIX

15 BBIPAXKEHUI, COJIEpKALIUX KBaIpaTHbIE 1
KOpPHHU
16 [IpeobpazoBaHme YUCITOBBIX 1
BBIPAXECHHM, COlepKalX KBaIpaTHbIE
KOpHU
17 [IpeobpazoBaHue YUCIOBBIX 1
BBIPAXEHUM, COIepKalNX KBaIpaTHbIE
KOpHHU
18 O06o001IeHre U crucTeMaTH3alus 3HaHUN 1
19 Kontposbnas padora Ne 1 1
20 KBagpaTHoe ypaBHEHHE 1
21 HenonHoe kBapaTHOE ypaBHEHUE 1
22 Henonnoe kBagpaTHoe ypaBHEHUE 1
23 Henonnoe kBagparHoe ypaBHEHUE 1
24 HenonHoe kBajipaTHOE ypaBHEHUE 1
75 dopMmyia KOpHEW KBaIpaTHOTO 1
ypaBHEHUS
%6 dopMyia KOpHEHW KBaIpaTHOIO 1
ypaBHEHUS
27 dopMyia KOpHENW KBaIpaTHOTO 1
ypaBHEHUS
73 dopmyiia KOpHEH KBaJIpaTHOTO |
YpaBHEHUS
29 Teopema Buera 1
30 Teopema Buera 1
31 Teopema Buera 1




32

KBagpaTHbIii TpEXwieH

33 KBanpaTHblii TpéxuneH
34 PasnosxeHue KkBaapaTHOro TpéXuieHa Ha
MHOXHTEIN
15 Pa3znoxxeHune kBagpaTHOro TpEXuieHa Ha
MHOXHTEIN
16 Pemienue ypaBHEeHHM, CBOASAIIUXCS K
KBa/IPaTHBIM
37 Pemienue ypaBHeHUH, CBOAAIIUXCA K
KBaJpaTHBIM
33 Pemenue ypaBHeHUH, CBOASAIIUXCA K
KBa/IPaTHBIM
39 Petienne TeKCTOBBIX 3a71a4 C IOMOIIbIO
KBaJPAaTHBIX YPAaBHEHUM
40 PelieHne TeKCTOBBIX 3a71a4 C IOMOIIbIO
KBaJPaTHBIX YpaBHEHUN
41 Pemrenne TeKCTOBBIX 3a71a4 C IOMOIIBIO
KBaIPaTHBIX YPaBHEHUN
4 Pemenne TeKCTOBBIX 3a71a4 C TOMOIIBIO
KBaIPAaTHBIX YpaBHEHUN
43 O06o001IeHne U cucTeMaTu3ays 3HaHUI
OHTpOJbHAs padboTa Ne
44 K 6ota Ne 2
areOpauyeckas 1poob
45 Anre6 0
JlommycTuMble 3HaUYCHUS IEPEMEHHBIX,
46 BXOJISIIIINUX B ajreOpandeckue
BBIPKCHHS
OMYCTUMBbIC 3HAUCHUS IEPEMEHHBIX
47 Y )




BXOOAIUX B anre6pqueCKHe

BBIPAXECHUS

43 OcHOBHOE CBOMCTBO anredpanveckon i
npobu

49 Coxkpamienue apodeit 1

50 Coxkpatenue apodeit 1

51 Cokpaienue apooei 1

52 Cokpaiienue apooeit 1

53 CnoxxeHue ¥ BbIYUTAHUE 1
anredpandecKkux apooeit

54 CrnosxeHue ¥ BBIYUTAHUE )
anredpandeckux apooeit

55 CrnosxeHue 1 BHIYUTAHUE 1
anreOpanvecKux apooeit

56 Cll0’)keHHEe ¥ BBIYMTAHUE i
anreOpanvecKkux apooei

57 YMHOKEHUE U JIeJIeHUE anredpandeckux |
npobeit

58 YMHOKEHHUE U JISIICHHE aNre0pandecKux 1
npobeit

59 YMHOKEHHUE U JIeJIeHHEe anredpandeckux 1
npoOeit

60 YMHOKEHHUE U JIeJIeHHe anredpandeckux 1
npobeit

61 [IpeobpazoBaHme BhIpaKEHUH, i
coJiepXxaIniux anredpandeckue 1poou

62 [IpeobpazoBanue BbIpaKEHUH, 1




coJiepKaniux aaredpandeckue 1poou

[Ipeobpa3zoBanue BbIpaKEHUH,

63 cojiepxanux anredbpandeckue 1poou

64 [Ipeobpa3oBanue BbIpakeHU,
COJIepIKalINX anredpandeckue Ipoou

65 O06o011eHNe U cucTeMaTu3alus 3HaHUH

66 KonTtponbnas padora Ne 3

67 [Ipocreiimme qpobHO-palioOHAIbHbIE
ypaBHEHUS

68 [Ipocreiimume qpoOHO-paLiOHAIBHbIE
ypaBHEHUs
JIuneniHOE ypaBHEHUE C IBYMs

69 HepEMEHHBIMH, €T0 IpaduK, IPUMEPHI
peleHus ypaBHEHHI B IEJIbIX YUCIIaX
JIuHeliHoe ypaBHEHHUE C IBYMS

70 IepEMEHHBIMH, €ro rpauK, IpUMeEpHI
pelIeHNs ypPaBHEHHUH B IIEJIbIX YUCIaX
JIuHeitHOE ypaBHEHUE C IBYMS

71 IIEPEMEHHBIMHU, €ro rpadukK, IpUMeEpsI
peleHys ypaBHEHHUH B IEIbIX YUCIaxX
JIuHeitHOe ypaBHEHUE C IBYMS

72 MIepEMEHHBIMH, €ro rpaduk, MpuMepbl
pelleHys ypaBHEHHH B LIEJIbIX YUCIaxX

7 Pemenue cucrem 1ByX JTMHEHHBIX
YpaBHEHUH C IBYyMs IEPEMEHHBIMHU

74 Pemenue cucrem ByX JTMHEHHBIX

YPaBHEHUH C ABYMS IEPEMEHHBIMU




75

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

76

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

77

[IpuMmepsl penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

78

[IpuMepsl perieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

79

I'paduueckas uHTEpIpeTaLus
YPaBHEHHMS C IBYMsI IEPEMEHHBIMU U
CHCTEM JINHEHHBIX YPaBHEHUH C ABYMs
NIEPEMEHHBIMU

80

['padmueckas uuTepnperanus
yYpaBHEHUS C ABYMS MEPEMEHHBIMU U
CUCTEM JIUHEHHBIX YPaBHEHU C ABYMS
NepPEeMEHHBIMH

81

Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
CHCTEM YpaBHEHUI

82

PemreHne TeKCTOBBIX 3a71a4 C IOMOIIBIO
CUCTEM ypaBHEHUI

83

PerreHne TeKCTOBBIX 3a/71a4 C IIOMOIBIO
CUCTEM ypaBHEHUI

84

PelreHne TEKCTOBBIX 337124 C IIOMOILIBIO
CUCTEM ypaBHEHUI

85

O000I11IeHIE U CUCTEMATH3AIIUS 3HAHUH

86

Kontponbnas padota Ne 4




87

YucnoBble HEPABEHCTBA M UX CBOMCTBA

88 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

89 HepaseHcTBO ¢ 0/1HOM NTEpeMEHHON

90 JInHeliHbIe HEPABEHCTBA C OJIHOU
NEPEMEHHOMN U UX pEIICHHE

01 JIuHeiiHbIe HEPABEHCTBA C OAHOM
MEPEMEHHOM U UX PEIICHUE

9 JInneliHbple HEpABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX PEIICHHE

93 JIuneliHble HEpABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX PEILCHUE

94 CucreMbl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE

95 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJTHOW TIEPEMEHHON U UX PEIICHHUE

96 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE

97 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
N3o6pakenue pemeHus TMHEHHOTO

98 HEPaBEHCTBA U UX CUCTEM Ha YHMCIIOBOM
IpsIMOI
N3o6paskenue pereHus TMHEHHOTO

99 HEPABEHCTBA U UX CUCTEM HA YUCIIOBOU
IpsIMOM

100 O000I11IeHIE U CUCTEMATH3aIU 3HAHUH

101 KonTtponbnas pabora Ne 5




102 [Tonsitne GyHKIIN 1

103 O6nacth ornpeesieHuss © MHOYXKECTBO i
3HaYeHUH (PYHKIUU

104 OO6nacTp ornpeneneHuss © MHOKECTBO i
3Ha4YeHUH PYHKIUU

105 CrniocoOsl 3a1anust QyHKIUI 1

106 I'padux byHKIIN 1

107 CaoiicTBa QyHKINH, UX OTOOpakeHUe |
Ha rpaguke

108 Urenue 1 OCTpoeHUE TPaPHUKOB |
byHKIHI

109 [Tpumeps! rpadukoB GyHKUIUH, |
OTpaKaloIIKX peabHbIE MPOLECCHI
OYHKIINH, OMHCHIBAIOIIUE MPSIMYIO U

110 00paTHYO MPOIOPLHUOHAIILHEIE 1
3aBHUCHUMOCTH, UX TpapuKu

111 ['umepOoia 1

112 I'unepOona 1

113 I'padux Gpynkuum y = x> 1

114 I'paduk pynkuuum y = x? 1
OyHKIIMU y =X, y = X%,y = VX, y = [X|;

115 rpaguvecKoe pereHne ypaBHeHUH 1 1
CUCTEM ypaBHEHUU

116 CreneHs ¢ LIeTBIM [TOKa3aTeIeM 1

117 CBoiicTBa CTENIEHH C IIEJIBIM i
HoKa3areneM

118 CBoiicTBa CTENEHU C LIEJIBIM 1




IIOKa3aTcjIcM

119

CBOIiCTBa CTENEHH C IETBIM
[IOKa3aTeieM

120

CBoiicTBa CTENEHH C IIETBIM
[IOKa3aTejIieM

121

CBOICTBa CTEIICHU C OCJIbIM
IIOKa3aTcjieM

122

CrannapTHas 3amnuch yncia. Pazmepsr
00BEKTOB OKpYXkKaromero Mupa (ot
AJIEMEHTAPHBIX YaCTHIL O KOCMHYECKHIX
00BEKTOB), JUIUTEIILHOCTH TPOIIECCOB B
OKPY’KarolieM MUpe

123

CrangapTHas 3anuch uyncia. Pazmepsl
00BEKTOB OKpYyXKaromero Mupa (ot
3JIEMEHTAPHBIX YaCTHIL O KOCMUYECKUX
00BEKTOB), JUIUTEIHHOCTh MPOIIECCOB B
OKpY KaroIieM MUpe

124

O0001IeHNE U CUCTEMATHU3aIlNs 3HAHUI

125

Hrorosas KOHTpOsIbHAS
pabota/Bceepoccuiickast mpoBepodHas
paborta

126

[ToBTOpEHNE OCHOBHBIX OHATUN U
METO/IOB KypCOB 7 U 8 KIIaCCOB,
o0o0menue 3Hanuit/ Beepoccuiickas
poBepoyHas pabora

127

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOJIOB KypCcOB 7 U 8 KJ1accoB,
000011eHAE 3HAHUN




128

[ToBTOpEHKHE OCHOBHBIX MOHITUH U
METOJIOB KypcOB 7 U 8 KJ1acCoB,
0000111eHIe 3HAHUH

129

[ToBTOpEHME OCHOBHBIX MOHATHUN U
METO/I0B KypCOB 7 U 8 KJIaCCOB,
0000111eHIe 3HAaHUH

130

[ToBTOpEHNE OCHOBHBIX NOHATHUN U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
0000111eH1E 3HAaHUH

131

[ToBTOpEHNE OCHOBHBIX OHATUN U
METO/IOB KYpCOB 7 U 8 KJIaCCOB,
000011IeHIEe 3HAHMIA

132

[ToBTOpEHME OCHOBHBIX OHATUN U
METO/I0B KYpCOB 7 U 8 KJIaCCOB,
000011eHNEe 3HAHUHA

133

[ToBTOpEHNME OCHOBHBIX MOHITUHN U
METOJ/I0B KypCOB 7 M 8 KJIacCOB,
0000111eHHE 3HAHUNA

134

[ToBTOpEHKME OCHOBHBIX MOHITUHN U
METOJIOB KypcOB 7 1 8 KJIacCoB,
0000111eHIe 3HAHUH

135

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METO/I0B KypCOB 7 U 8 KJIaCCOB,
000011eHIe 3HAaHUH

136

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
0000111eH1e 3HAaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METONYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u ap.;
nox penakiueit TemskoBckoro C.A., AkimorepHoe o0miecTBo «M3marenscTBo
«IIpocsemienue»

* Maremaruka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢€
u3zianue, nepepadorannoe, 7 kinacce/ Makapsraes FO.H., Munmaiok H.T'.,
Hemkos K.1. u ap.; nox penakuueit Tensakockoro C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBeieHne»

* Maremaruka. Anredpa: 8-i1 kiacc: 6a30BbIi YpOBEHb: YUeOHUK; 16-¢
u3anue, nepepadorannoe, 8 kinacc/ Makapsrues FO.H., Munarok H.I'.,
HemikoB K.1. u nip.; nox penakuueit TenskoBckoro C.A., AKIIMOHEPHOE

O6H1€CTBO «H3I[3TCJILCTBO ((HpOCBeHICHI/Ie»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

1IOK
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