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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEeHUsI 00pa30BaHus U B MMOBCEAHEBHOM XU3HU. PazBuTHe y o0y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PacCyKICHHs, 0000IICHIEe U KOHKPETH3aIHi0, abCcTparupoBaHue u
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mnporpamMmbl y4eOHOro Kypca «Anredpa» IUis OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUSHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOMN
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpellHeMY 001IeMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIICHUNA peajdbHOro Mupa. B 3amaun oOydeHus anreOpe BXOASAT TaKxkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3yyeHne marepuana cCrnocoOCTBYET Pa3BUTHIO Y OOyYarOIIUXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orpoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

HpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOM (OpMBI 3amUCU
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypalbHBIM T[IOKa3aTeleM: OIpejelieHne, MNpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHre TIPU3HAKOB  JEIMMOCTH, Pa3J0KEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpecraBneHne 3aBUCUMOCTH MEKY BEJITMUMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Pemenrne TeKCTOBBIX 33/1a4 ¢ TOMOUIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Touku Ha npssmoil. YuciioBsle IPOMEXKYTKH. PaccTosHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbiXx 3aBUcuMocTei. Ilonartue ¢yukuun. [paduk
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'padmueckoe pelieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBagpatueiii koperb u3 umcna. [loHstue 00 uppanMoOHATBHOM YHCIE.
JlecaTuunbie IPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb € 1ENbIM MOoKa3aTesneM U e€ cBorcTBa. CTaHIapTHAS 3allUCh YUCTA.

AsireOpanyeckue BbIpasKeHUs

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBAaJpaTHOIO TpPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JapoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHUE, JCJICHHE aireOpanvyeckux JapoOei.
PanronanbHbIe BRIpAXKEHHS M KX TTPpeoOpa3oBaHue.

YpaBHeHUs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUS.
Teopema Bueta. Pemienne ypaBHEHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas nuHTEpHpeTallvs YpaBHEHUN C ABYMsI MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYyMs NEpEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

DyHKIUHA

[Tonstue Qynknuu. OOMacTh omnpeAciaeHUs W MHOXKECTBO 3HAYCHUU
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padux ¢ynkumuu. Yrenue cBoiicTB ¢yHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHNA, OTPAXKAIOLIUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI NPONOPLUOHAIbHBIE
saBrcuMocTH, ux rpaduxn. Oyakmun y = X2,y = X3, y = VX, y=|x|. I'padudeckoe
pElLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmonanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHEUHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEI U KOOPAUHATHON MIPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apudMETHYeCKue JCHCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIMUTEIBHOCTH TIPOILIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucen. [Ipukuka u olieHKa pe3yJbTaToB BEIYUCICHHM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemienne ypaBHEHUM, CBOASIINUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUN TPEThEN U YETBEPTOU
CTEINEHEW pa3I0KEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-paloHaIbLHBIX ypaBHECHHU. PelreHue TEKCTOBBIX 3adad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl MEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEVHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHMU,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. Pemrenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

KBagpatnunas ¢dyukius, e€ rpaguk u cpoicra. Ilapabona, koopauHATHI
BEpUIMHBI TapadoJibl, 0OCb CAMMETPUU 1MapadOJIbI.



Ipaduxu yuxomit: Y = kx, y = kx + b, y = kix, y =53, y=Vx, y = x| , u ux
CBOMCTBA.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOW IIOCKOCTHU. JIMHEHMHBIM M SKCIOHEHIMAIBHBIA POCT.

Ci1oHBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOTrO Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYECKOe BOCTIMTAHUE:

OpOsIBIGHHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU MPAKTHUYECKUX 3a7a4
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU O0pPa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4eCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH JUJISl Pa3BUTHUS LIMBUIIM3AIUHU,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHHME KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIeKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’KAIOIIEeW Ccpefbl, IUIaHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUH KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O0OBEKTOB, TOHSATHUN, OTHOUICHUH MEXKIy TOHATHIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa30OBHIBATH  CYXKICHHS:
YTBEpNTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KPpUTEpUM  JJIsL  BBISIBJICHUS  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASAMMK ¢ y4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOE, (OopMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIIEHUST M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPEIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TpeacTaBieHHs WHGOpPMAIMK W WIUTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe hOpMyITHpPOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW M
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
o0CyXJ1aTh TIPOIIECC M PE3yJbTAaT pabOThI, 0000MIATh MHCHUS HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEUICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NPUUUHBI JTOCTHKEHUS WM HEJIOCTHKEHHUS I1IEIIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOy4YarIIHMICS TMOTYyYHUT CIECAYIOIIHNE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4Yucesl K Ipyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE JEHCTBUS CO CTENEHSIMHU C HATypaIbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIIUYMUH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUst OyKBEHHBIX BBIPAKCHMM TPHU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWJICHOB JJISI PEIICHUSI Pa3INMYHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATs, ABiseTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH T'paUK JHWHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisiTh U pemaTh JUHEHHOE YpaBHEHUE WU CHCTEMY JIMHEWHBIX
YPAaBHEHHI 1O YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE IPOMEKYTKH Ha
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, PACCTOSHHUE, LIE€HA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U MHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPAPUKOB peaTbHbIX IPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHmss B 8 KJiacce OOYyYarOIIMICS TOJYYHT CIICAYIOIIHAE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyuces A CPaBHEHUS, OKPYTJIEHUS U BBIUMUCICHUN, U300pakaTh JEeUCTBUTEIbHbIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATh TOKIECTBEHHBIE TMPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKCHUM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX TTPEIMETOB, U3 PEaTbHOM MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMEHEHUEM TpadUUSCKUX MPECTaBICHUN (yCTaHABIUBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIETM C TIOMOIIBIO COCTaBJICHUS YypPaBHEHHS WJIM CHCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKky0 WILIIOCTPALMI0O MHOXKECTBA pEUICHUN HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMEeHTapHBIX (YHKIIUNA BHIA:

y = kix, y =x% y=x3y =[x, Y = VX, onuchIBaTh CBOICTBA YHCIOBO
byHKIMU 10 €€ rpaduKy.

K xoniy oOyuenus B 9 kJjacce 0Oy4aroUIuiics MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIC ¥ UPPAIMOHAIBHBIC YHCIIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUMUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrembl NByX JIMHEWHBIX YPAaBHEHUW C JABYMS INEPEMEHHBIMHU H
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOoaUTH MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300paKaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKMCJIIOBOW MPSAMOM, 3aMMChIBATH PEIICHUE C MTOMOIIBK) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacIoIoKEeHHE Ha KOOPIMHATHOW TUIOCKOCTH TpadukoB (yHKIMIA Buaa: y = KX,
y=kx+b y=kix,y=ax+bx+c,y=x3y=1x Y= ||, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh KBajpaTHYHyr0 (QYHKIUIO 1O (Qopmysie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYHCIICHUS C  HWCHOJB30BaHWEM (opMyln N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
qHCIIC 33a/1a4U U3 PeaTbHOU KU3HU (C UCIOJIB30BAaHUEM KaTbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI

pecypcbl

1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 0 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90

bu6moreka [IOK

2 27 1

AJIrCOPAHICCKHE BIpaXCHHA 0 https://m.edso0.ru/7f415b90

bu6moreka [IOK

2 1

3 ¥PaBHCHILA 1 HEPABEHCTBA 0 0 https://m.edso0.ru/7f415b90

bu6mmoreka [IOK
4 Koopawratet u rpadpmii. Gynkiun 24 1 1 https://m.edso0.ru/7f415b90

bu6mmoreka [IOK
> Tostopenne n 06odmenne 0 1 0 https://m.edso0.ru/7f415b90

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 1



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 KUIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NMPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Anrebpandeckue BbIpaKEHHUSL. bubnuorexa [JOK
1 15 1 0
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
2 4 .K 1
HCJIa ¥ BBIYKUCIIEHUS. KBanpaTHele KOpHU 5) 0 https://m.edsoo.ru/7f417af8
3 Uucna u BerauciieHns. CTENeHb ¢ eTbIM 8 1 0 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 4 0 0 bubnuoreka [IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 0 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1 0
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5 0
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9 0
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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Kanenaapuo-temaruueckoe mjiaHupoBaHue no ajaredpe 1Jjs 7 Kiaacca



Ne Copepxanue Marepuana Kox- | [lara Koppekru-
ypoxa BO PoBka
4aco
B
I'nasa I. YUCJIA, BBIPAYKEHUS, TOXKJIECTBA, YPABHEHMUS (21)
§ 1.UMCIIA 1 BBIPAXXEHUSA 8
1 PanmonanpHbie yncna. 1
2 PannonansHbie yncna. 1
3 YwuciaoBbie BEIpAKEHUS 1
4 YucnoBsle BEIpAKEHUS 1
5 BripakeHust ¢ mepeMeHHBIMH 1
6 BripakeHus ¢ nmepeMeHHbIMU 1
7 CpaBHeHHE 3HAUEHUI BbIpaXKEHUH 1
8 CpaBHeHHE 3HAUYCHUH BBIpAKECHUHN 1
§ 2. IPEOBPASOBAHUE BbIPAYKEHUIA 6
9 CBoiicTBa AelicTBUN HA YACIAMHA 1
10 CBoMicTBa JeHCTBUH HAJ YUCIIaMHU 1
11 TosxmecTsa. 1
12 ToxxnecTBeHHBIC TTPEOOpPa30BaHMSI BRIPAKEHUN 1
13 BxoaHo# MOHUTOPHUHT 1
14 Konmponsnas paboma Nelno meme: «Boipasicenus. u ux 1
npeoodpazosanuey
§3.YPABHEHUS C OAHOU IIEPEMEHHOU 7
15 YpaBHEHHE U €r0 KOPHH 1
16 YpaBHEHHE U €r0 KOPHH 1
17 JluneliHoe ypaBHEHHUS ¢ OJHOM IMEPEMEHHON 1
18 JluneliHOe ypaBHEHUS C OJTHOUM MEPEMEHHON 1
19 Pemenne 3amay ¢ TOMONIBI0 YpaBHEHUHT 1
20 Pemrenne 3aga4d ¢ moMOIIBIO YpaBHEHUHT 1
21 Konmponwvnaa paboma Ne2 no meme: « YPABHEHHA C 1
O/THOU IIEPEMEHHOH)»
§4. ©YHKIINN U NUX TPAOUKU 5
22 YucnoBele TPOMEXYTKU 1
23 Yro Takoe GpyHKIMS 1
24 Brruncnenue 3Hauenuii GyHKImH no hopmyne 1
25 I'paduk pynkIum 1
26 I'paduk pynkImn 1
§5. IUHEUHAS ®YHKILIMA 7
27 [Ipsimast mponOpIMOHAIBLHOCTH U €€ rpaduk 1
28 [IpsiMast pONOPLMOHATIBHOCTH U €€ rpaduk 1
29 JIuneitnas Gynkuus u e€ rpaduk 1
30 Jluneitnas pynkuus u e€ rpaduk 1
31 JIuneitnas ynkuus u e€ rpaduk 1
32 3amanue GyHKINU HECKOJIBKUMH (POpMyIamMu 1




33 | Konmponvnas paéoma Ne3 no meme: «® YHKIHH» 1
§6. CTEIIEHb U EE CBOMCTBA 6
34 OnpeneneHne CTENEHN ¢ HaTYpaJIbHbIM I10KA3aTEIEM 1
35 YMHOKEHUE U JCIeHUE CTeIeHEH 1
36 YMHOKEHUE U JICJICHUE CTEICHEH 1
37 Bo3sBeneHue B cTeNeHb POU3BEICHUS U CTEIICHU 1
38 Bo3sBenenne B creneHb Npon3BEICHNS U CTEIICHH 1
39 [TpoMeKyTOYHBII MOHUTOPUHT 1
§7. OHOYJIEHBI 5
40 OpHOYJIEH U €0 CTaHAAPTHHIN BUJT 1
41 VYMHOXKEHNE 0JHOYICHOB. Bo3BemeHre oqHoYIeHa B 1
CTEIEeHb
42 VYMHOKEeHUE 0JHOWICHOB. Bo3BeieHne oqHOYICHA B 1
CTEIEeHb
43 dyuknus y=x’uy=x° u ux rpaduxu 1
44 Konumponvnaa paooma Ne4 no meme: «Cmenens ¢ 1
HAMYPATbHBIM HOKA3Amenem»
§8. CYMMA 1 PABHOCTb MHOT'OYJIEHOB 4
45 MHOTOYJIEH U €T0 CTaHAapTHBIN BUJT 1
46 MHOro4JIeH M €ro CTaHAapTHBIN BUT 1
a7 CnoskeHue ¥ BhIYMTaHHE MHOTOYJICHOB 1
48 CnoskeHue ¥ BRIYMTAaHHE MHOTOYJICHOB 1
§9. IMMPOU3BEJIEHUE OJITHOYJIEHA U MHOI'OYJIEHA 7
49 VYMHOKEHNE 0THOWIEHA HA MHOTOYJIEH 1
50 VYMHOKEHNE OTHOWIEHA Ha MHOTOYJIEH 1
51 VYMHOKEHNE 0THOWIEHA HA MHOTOYIEH 1
52 Briecenue o01ero MHOXUTENA 32 CKOOKH 1
53 Briecenue o01ero MHOXUTENA 32 CKOOKH 1
54 Briecenue o01ero MHOXUTENA 32 CKOOKH 1
55 Konmponsnas paboma Ne5no meme « IPOU3BE/[EHHE 1
O/IHOYJIEHA U MHOTI'OYJIEHA»
810. TIPOU3BEJEHME MHOI'OYJIEHOB 6
56 VMHOKEHHE MHOTOWIEHA Ha MHOTOWIEH 1
57 VMHOKEHHE MHOTOWIEHA Ha MHOTOYIEH 1
58 VMHOKEHHE MHOTOWIEHA Ha MHOTOWIEH 1
59 PasnosxeHne MHOrowieHa Ha MHOKHTEIN CIIOCOOOM 1
TPYIIUPOBKU
60 PaznoxeHre MHOrowIeHa Ha MHOKHUTEIN CIIOCOOOM 1
TPYIIUPOBKU
61 Konmponsnasa paboma Ne6 no meme « IPOU3BE/JEHHE | 1
MHOI'OYJIEHOB»
§11. KBAJIPAT CYMMbI 1 KBAJIPAT PASHOCTU 5
62 Bo3BeneHue B kBaapar 1 B Ky0 CyMMbI M pa3HOCTH JIBYX 1
BBIpAKECHUN
63 Bo3Benenue B kBajpaT U B KyO CyMMBI U Pa3HOCTHU JIBYX 1

BBIPAXKECHUN




64 Bo3BezneHue B kBazipaT U B KyO CyMMBbI U Pa3HOCTH JIBYX 1
BBIPAXKEHUN
65 PaznoxeHrne Ha MHOXKHUTEIHN ¢ IOMOIIBIO (POPMYIT KBapaTa 1
CYMMBI ¥ KBaJ[paTa pasHOCTH
66 Paznoxenne Ha MHOKUTENN ¢ TOMOIIBIO (hOPMYIT KBapara 1
CYMMBI ¥ KBaJ[paTa pa3HOCTH
§12. PABHOCTb KBA/IPATOB. CYMMA U1 PA3HOCTb 6
KYBOB
67 YMHOKEHUE PA3HOCTH ABYX BBIPAKEHUN HAUX CyMMa 1
68 YMHOKEHHE Pa3HOCTHU JABYX BBIPAKEHUH HauX CymMMa 1
69 PaznosxkeHne pa3HOCTH KBAaJIpaTOB HA MHOKUTEIIN 1
70 Paznoxxenne pasHOCTH KBaapaTOB HA MHOKHUTEIHN 1
71 Pa3no)xeHne Ha MHOKHUTENIM CYMMBI M Pa3HOCTH KyOOB 1
72 Koumponvnasa paooma Ne7 no meme « KBA/[PAT 1
CYMMbI U KBA/[PAT PABHOCTH. PA3BHOCTb
KBA/[PATOB. CYMMA H PA3BHOCTbh KYEOB»
§13. IPEOBPABOBAHME IIEJIbIX BBIPAKEHUIA 6
73 [IpeobpazoBanme 1MEIOTO BEIPAKEHHUS B MHOTOWICH 1
74 [IpeoOpa3oBaHue 11€710T0 BEIPAKEHUS B MHOTOUJIEH 1
75 [IpuMeHeHnne pa3IuYHBIX CIOCOOOB IS PA3IOKEHHS Ha 1
MHOKHTEITH
76 [IpuMeHeHnne pa3IMmYHBIX CIOCOO0B IS Pa3JIOKEHHS Ha 1
MHOKHTEJIH
7 [IpuMeHeHne pa3IMYHBIX CIIOCOO0B ISl Pa3JIOKEHUS Ha 1
MHOKHUTEJH
78 Konmponsnas paboma Ne8 no meme 1
« ITPEOBPA30BAHHE IEJIBIX BhIPAJKEHHH»
§14. JMHEMHBIE YPABHEHMS C IBYMS 5
INTEPEMEHHBIMU
79 JluneliHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU 1
80 ['paduk muHEHHOTO YypaBHEHUSI C ABYMsI TIEPEMEHHBIMH 1
81 I'paduik muHEHHOTO YypaBHEHUSI C IBYMS IIEPEMEHHBIMU 1
82 CucremMbl TUHEHHBIX YPAaBHEHUH C IBYMS IIEpEMEHHBIMHU 1
83 CucrtemMbl TUHEHHBIX YPAaBHEHUH C IBYMS IIEpEMEHHBIMU 1
§15. PEHIEHUE CUCTEM JIMHEUHBIX YPABHEHU 10
84 Croco0 IoACTaHOBKU 1
85 Croco0 IoACTaHOBKHA 1
86 Croco0 IoACTaHOBKHA 1
87 Crioco0 clioKeHust 1
88 Crioco0 croxeHust 1
89 Crioco0 clioKeHust 1
90 Pemrennii 3a1au cucteM ypaBHEHHI 1
91 Pemrennii 3a1au cucteM ypaBHEHHI 1
92 Konmpononas paooma Ne9 no meme « Cucmemot 1
JIUHEHBIX YPAGHEHUIL)
93 HToroBblii MOHUTOPHUHT 1
94 BBIPAXKEHU A, TOXIAECTBA, YPABHEHU A 1
95 OYHKINN 1




96

CTEITEHb C HATYPAJIbBHBIM ITOKA3ATEJIEM

97

MHOI'OYJIEHBI

98

OOPMVJIbI COKPAILIEHHOI'O YMHOXEHUWA

99

CUCTEMBI JIMHEVUHBIX YPABHEHUU

N




8 KUIIACC

No JlaTta npoBeaeHust
n/m | Tema ypoka yacel | Jlomammnee
3aJaHue Ilnan DakTt
I'TABA |. PAIIUOHAJIBHBIE JIPOBH (234.) 23
1 Panmonanshbie Beipaskenusil.09 1 §1,Ne2(a), 4(0),6, 7(
2 PanmonansHbie BeipaskeHusi4.09 1 §1,Ne10(a,6),11(0,r
3 OCHOBHOE CBOMCTBO ayireOpandeckoit qpoou. 7.09 1 Ne 24, 28 (a), 31 (0)
4 Cokparnienue npooeii. 8.09 1 §2Ne34(a.6)39(a,B,
5 Cokparmienue npoodeii. 11.09 1 Ned42(a,0)47,50(a,0,
6 CroxxeHne 1 BBIYMTaHUE APOOei ¢ OAMHAKOBBIMU 1 §3,N\eS5 (a,0),
sHameHatessivu. 14.09 59(6), 61 (a,B,e)
7 CroxxeHne U BBIYUTaHUE APOOei ¢ OAMHAKOBBIMHU 1 §3,Ne56,
3HameHarensimMu. 15.09 62(a),66(a,0)
8 CroxxeHne 1 BBIYMTaHUE APOOei ¢ OAMHAKOBBIMHU 1 83,
3HameHarensimu. 18.09 Ne63 (6), 67(a,B)70
9 CroxxeHne U BBIYUTaHUE APOOEH ¢ pa3HBIMHM 3HAMEHATENSIMH 1 §4,Ne 74(a,0),
21.09 78(a,0), 80 (6-3)
10 | CnoxeHue U BRIYUTAHUE APOOCH C pa3HBIMH 1 §4,Ne77(a,0),
3HameHarensiMu22.09 81(a,0), 82(r-¢)
11 | Cnoorcenue u esruumanue Opooei ¢ pasnovimu 1 §4,N\090,93(6), 104
snamenamenamu25.09
12 | Koumponvnas pavoma Nel no meme: "Payuonanvusie opoou | 1
u ux ceoiicmea’  28.09
13 | Ymuoxenue apobeit. 29.09 1 109 (6,r), 119(a,B,n)
14 | Bo3Benenue apobu B creneHsb. 2.10 1 Nel124(a), 126(0,r),
15 | Bo3Benenue qpodu B creneHs. 5.10 1 Nel113 (a,0), 125(a),
16 | Hdenenue npobdeii. 6.10 1 132(6-1), 137(8B.1),
17 | Hdenenue npoodeii. 9.10 1 §6,Ne 139(1),141(0)
18 | IlpeoOpa3oBanue paroHaIbHBIX BeIpakeHHH 12.10 1 §7, Ne 148(6,r),
19 | Ilpeobpa3oBanue paroHaIbHBIX BeIpakeHui 13.10 1 153(0,r), 155(6),
20 | IIpeobpa3zoBaHue palioHAIBHBIX BhIpaxeHuii 16.10 1 §7, Ne168(a), 172,
21 k 1 §8, Ne182, 186(a),
Oynkmus y = ;, e€ cBoiictBa u rpaduk. 19.10 189, 195
22 k 1 §8, Ne185, 187, 196
Oynkmus y = ;, e€ cBoiictBa u rpaduk. 20.10
23 | Konmponsnasn paboma Ne2 no meme: "Onepayuu c opovamu. | 1
JIpoono-payuonanvuasn pynkuun''23.10
TI'JIABA |l. KBAAPATHBIE KOPHH (19 Y) 19
24 1 §10, Ne268, 270,
ParonanpHele yncna. 2.11 272(0)
25 | Uppaunonanpaeie yncna. 3.11 1 811, Ne282(a,0),
287,290
26 | KBangpartHble KOpHH. ApU(pMETHUECKUIT KBaIpaTHBIH KOPEHb. 1 §12, Ne300,
6.11 302(6),307
27 | Ypasuenue x?=2a. 9.11 1 §13, Ne 322(a,0,r),
326(a,0),
329(6,1,3)
28 | Haxoxnenne npuOMMKEHHBIX 3HAYEHUH KBaIPATHOTO KOPHSI. 1 §14, Ne339, 346,
10.11 348(a,B)
29 QyHKINSA Y = \/; . Eé cBoiictBa u rpaduk. 13.11 1 §15, Ne354,356, 362
30 Oynkmsa Y = \/; . E€ cpoiicTa u rpaduk. 16.11 1 §15, Ne360,364,368




31 | KBagparHslii KOpeHb U3 Ipou3BeaeHUs 1 apodu. 17.11 1 §16,Ne370, 372(6,r),
377(0,r,e)

32 | KBagpatHslii KOpeHb U3 pou3BeaeHus u apoou. 20.11 1 §16, Ne374(a,n,x),
380(a), 385(0,r,e,3)

33 | KBanparnslit kopenb u3 crernenu. 23.11 1 §17, Ne 399(a),
402(0,r,e), 404(a,0),
406 (ycTHO)

34 | Konmponvnas paooma Ne3 no meme: "Ilonsamue 1

apugmemuueckozo K6AOPAMHO20 KOPHA U €20
ceoiicmea'".24.11

35 | BriHeceHue MHOXMTENS 3a 3HAK KOpHs. BHeceHne MHOXXHTENA 1 §18, Ne 408, 409

1oJ1 3HaK KopHs. 27.11 (B,1,%), 412 (a,0,€)
36 | BriHeceHne MHOXMTENS 3a 3HAK KOpHs. BHeceHne MHOXXHTENA 1 §18, Ne410( a-B),
oy 3HaK KopHs. 30.11 411, 415(a,B)

37 | BbiHeceHue MHOXUTENS 33 3HAK KOpHS. BHECEHHE MHOXKUTES 1 §18, Ned16, 419,
1oJ| 3HaK KopHs. 1.12 420(B)

38 | [IpeoOpa3oBaHue BhIpaKEHHH, COJEpIKAIINX KBaApaTHBIE KOPHH. | 1 §19, Ned21(B,n),
4.12 424, 425(6)

39 | [Ipeobpa3oBaHue BhIpaKEHHH, COJEpPIKAIINX KBaApaTHBIE KOPHH. | 1 §19, Ne 427 (a,r,e),
7.12 428 (0,3,e), 429 (B)

40 | IIpeoOpa3zoBaHue BBIpaXKEHUIA, COJIEPKALINX KBapaTHbIE 1 §19,Ne431(a,0,e,1),
KopHu8.12. 434(6), 436 (0,r,1)

41 | Ilpeobpa3oBaHUE BBIPpAXKECHUH, COAEpKAIIUX KBaApaTHbIC KOpHHU | 1 §19, Ne437(a), 439,
11.12. 441

42 | Koumponvnas paboma Ne4 no meme «Ceoiicmea 1
Keaopammuuvix Kopueii» 14.12

I'JIABA |11 KBAIPATHBIE YPABHEHHUS (21 4) 21

43 | IlousTHe KBagpaTHOrO ypaBHEeHU:s15.12 1 §21, Ne515(0,r,e),
517(B,n), 523(a,B)

44 | Henonuble kBagpaTHeIE ypaBHEeHUs. 18.12 1 §21, Ne522(B,n),
525, 528

45 | Boinenenue kBazapara asyuieHa. 21.12 1 822,
Ne535,536,538(06)

46 | dopmyibl KOpHEH KBaJpaTHOrO ypaBHeHus. 22.12 1 §22, No544(a,B),
546(s,r), 557(a)

47 | dopmysl KOpHEH KBagpaTHOrO ypaBHEeHus. 25.12 1 §22, Ne539(a,B,n,3),
540(6-:x),
542(a,0,e,x)

48 | Pemenue 3a1a4 ¢ MOMOIIBIO KBAJPATHBIX ypaBHEHUIL. 28.12 1 §23, Ne561, 564,
568

49 | Pemenue 3a1a4 ¢ IOMOIIBIO KBaIPaTHBIX ypaBHEHUH. 29.12 1 §23, Ne654(a,B,n),
571,572

50 | Pemenue 3amay ¢ mOMOMIBIO KBaapaTHBIX ypaBHeHnH. 11.01 1 §23, Ne574,

576(6), 661

51 | Teopema Buera. 12.01 1 §24, Ne581(a,B),
583(0,B), 586

52 | Teopema Buera. 15.01 1 §24, Ne590, 599

53 | Koumponsnas paboma Ne 5 no meme: Keaopammnwie ypasnenus| 1

18.01

54 | Pemenne AOpoOHBIX pannoHANBHBIX ypaBHeHHH. 19.01 1 §25, Ne600(0,B,
e,’x), 601(6,8), 603
(1,€)

55 | Pemenne npoOHBIX pannoHaNbHBIX ypaBHeHHH. 22.01 1 §25, Ne603(B),
605(0,B,e), 607(6,r)

56 | Pemenne apoOHBIX pallMOHANBHBIX ypaBHeHHH. 25.01 1 Ne607(a,n),608(6,r)

57 | Pemenne npoOHBIX pannoHAIBHBIX ypaBHEHUH. 26.01 1 §25, Ne606(a,B),

58 | 3auer nmo Teme Pemenne npoOHBIX palMOHANBHBIX ypaBHeHHH | 1 Ne611(0),690(a,B,x

29.01




58 | Pemenwe 3ama4 ¢ moMoIIBIO APOOHBIX PAIOHATBEHBIX 1 §26, N2619,622,624
ypaBHenui. 1.02
60 | Pemenwe 3amad ¢ moMOMIBI0 APOOHBIX PALIMOHATBHBIX 1 §26, Ne626, 627,
ypaBHeHui. 2.02
61 | Pemenwuie 3amad ¢ MOMOIIBIO APOOHBIX PAlMOHANBHBIX ypaBHEeH | 1 §26, Ne631,635,
nit. 5.02
62 | I'paduueckmii ciocod pemenust ypasHeHuit 8.02 1 §27, Ne872, 611,
63 | Konmponvnan paboma Ne 6 no meme «/[poono- 1
payuonansusle ypasuenus. Texcmossie 3adauuy 9.02
HEPABEHCTBA 20 20
64 [|YucnoBsie HepaBeHcTBa 12.02 1 Ne729,731(B,1)
65 | Yucnoskie HepaBeHCTBa. 15.02 1 §28, Ne735(0), 737
66 | CpoiicTBa YHCIIOBBIX HepaBeHCTB16.02 1 §29, Ne750, 752,
67 | CaoiicTBa unCIOBBIX HepaBeHCTB19.02 1 Ne759(a,0),764(a,0)
68 | CnoxeHue 1 YMHOXKEHHE YUCIIOBBIX HepaBeHCTB 26.02 1 §30, Ne769,777,780
69 | CioxeHue M YMHOXCHHE YHCIIOBBIX HepaBeHCTB 1.03 1 §30, Ne764. 770,
70 | CnoxeHne 1 YMHO)KEHHE YUCIIOBBIX HepaBeHCTB 2.03 1 §30, Ne773, 781(0)
71 | IorpeurHocts ¥ TOYHOCTH NpuOIHKeHust 5.03 1 §31, Ne788, 792
72 | Konmponavnas paboma Ne 7 no meme: «Hucnosvie 1
Hepasencmea u ux ceoticmeay 9.03
73 | lepeceuenne u o0bearHeHNE MHOXKECTB. 12.03 1 §32, Ne 802, 805
74 | Yucnosele npomexyTku 15.03 1 Ne814, 817,819
75 | Yucnossie npomexyTtku 16.03 1 §33, Ne822,825,
76 | Pemenue HepaBeHCTB ¢ ojjHON nepeMenHoi19.03 1 835(a,0), 836(;1,m),
77 | Pemienvie HepaBEeHCTB ¢ ofHOM nepemeHHoi 29.03 1 Ne840,841(s,r,3)
78 | Pemienue HepaBeHCTB ¢ ojjHO i epemenHoi 30.03 1 §34, Ne843(0), 844
79 | Pemenue HepaBeHCTB ¢ OfHOM nepeMeHHoi 2.04 1 Ne849(a,0,3,u),
80 | Pemenne cucteM HepaBEHCTB C OHOW nepeMeHHoiH 5.04 1 Ne876(a,0,¢),877(0,
81 | Pemenne cucteM HepaBEHCTB C OIHOW nepeMeHHoH 6.04 1 888(a,0), 890(a),
82 3auer no Teme Perienne cucreM HepaBEHCTB C OHOM 1 §35, Ne882(a,r),
nepeMeHHoit 9.04 886(B), 887(a,0)
83 | Konmponsnas paboma Ne 8 no meme: «Hepasencmea c oonoit | 1
nepemennoil u ux cucmemoty 12.04
INOBTOPEHUE 22
84 | Onpenenenne cTeNeH! C LEIbIM OTPULIATETBHBIM 1 §37, Ne967,969,
nokazarenem13.04 977(6,r,e)
85 | OmnpeneneHue CTENEHU C LENBIM OTPUIIATEIbHBIM 1 981,1079,1080
mokazareneM16.04
86 | CpoiicTBa cTeneHH ¢ 1easIM nokaszarenem9.04 1 986, 991(a,B)
87 | CaoiicTBa crenenu ¢ nenabiM mokasarenem20.04 1 998(a,B),1002(a,n,e
88 | Konrpoabnas pa6ora Ne 9 no reme: «CTeneHb ¢ HeJIbIM 1
nokKa3zareJieM U ee cBoiicTBay 23.04
89 | COop u rpynnupoBKa CTaTUCTUIECKUX JaHHBIX. 26.04 1 §40, Ne 1029,
1030,1032
90 | COop u rpynnupoBKa CTaTUCTUYECKUX JaHHBIX. 27.04 1 840, Ne1034,1057
(6), 1100
91 | HarmsagHoe npencTaBieHHe CTATHCTHUECKOH HH(opManny. 1 §41, Ne1043, 1045,
30.04
92 | HarnsgHoe npencraBieHue craTucTudeckoi nagopmanmn. 3.05 | 1 Ne1050,1053,1055,
93 | Apoou4.05 1 Ne220,221
94 | Apoou7.05 1 Ne220,221
95 | Apooull.05 1 Ne220,221
96 | KBaaparusbie kopuul4.05 1 Ne477,481,485
97 | KBaaparubie kopuul7.05 1 Ne477,481,485
98 | Kaaparusbie ypaBHenusi18.05 1 Ne477,481,485
99 | KBaapartusble ypaBHenusi21.05 1 Ne477,481,485
100 |HepasenctBa24.05 1 Ne916,941(6,r),




954 (6,8)

101

Kontpoabsnas padora Ne 10 (utorosas) 25.05

N916,941(6,r),

102

Hrorosoe nosropenne28.05




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JI1 YYHEHUKA

» Anre0pa, 7 kiace/ Makapsrues FO.H., Munaiok H.I'., Hemikos K.W. u apyrue;
noj penakuueit TemsikoBekoro C.A., AkimonepHoe o0miectBo «M3aarenbcTBo
«IIpocBemieHue»

» AnreGpa, 8 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemmkos K.U. u npyrue;
nox penakiueit TenskoBckoro C.A., AKnroHepHOe 00111ecTBO «M3/1aTeIbcTBO

«IIpocsewmenue»
METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1) Metoauueckue pexomeHaanuu s 7-9 knaccos /HO.M. Komnsrun,
M.B.Tkauesa , H.E. ®enoposa, M.U. llabynun

2) Ypoxku anre6psl B 7 knacce. / B.W. XKoxos, JI.b. Kpaiinesa. [TocoOue s
yuureneit. / M.: Bepoym — M

3) Anrebpa. unaktudeckue Mmarepuansl. 7 kiacc, /M.B.Tkauesa, H.E.
®enoposa, M.U. [llaGynun. u np.- M.: [Ipocsemnienue

4) Tematuueckue TecThl 1751 7 kiacca/ M.B. TkaueBa - M.: [IpocBenienue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru

4. http://intergu.ru/

5. http://karmanform.ucoz.ru

6. http://polyakova.ucoz.ru/

7. http://www.openclass.ru/



http://interneturok.ru/
https://www.yaklass.ru/p
http://urokimatematiki.ru/
http://intergu.ru/
http://karmanform.ucoz.ru/
http://polyakova.ucoz.ru/
http://www.openclass.ru/

