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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
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 ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI 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 JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « 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
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

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. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

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 yueO6HOro kypca «Anredpa» orBoautcs 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).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJIeM: OIpejeseHue, npeoOpa3oBaHue
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.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beraucienus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOroujeHa. Cio)KeHue, BHIYUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWs, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHHUE C IBYMS MEpEeMEHHBIMHU U ero rpaduk. Cuctema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npssmoil. UucinoBsle IPOMEXKYTKHU. PaccTosiHre Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TIPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHUE K TPE0oOPa30BAHUIO YHCIIOBBIX BBIpaKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllKiCh YNCIA.

AJire0panvecKne BbIpasKeHH s

KBanparselii  TpEXWiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TpPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ajredpanyeckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOASAIINXCS K JUMHEHMHBIM M KBaJAPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHENHBIX YPABHEHUH C IByMs IEPEMECHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 anredOpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Torsitne Qynkmuu. OOIaCTh ONpEACNICHUS W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocCTH, uX rpadukn. OyHkumn Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JUIUTEIBHOCTh IPOIIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PeleHne ypaBHEHUM, CBOASIIMXCA K KBAaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NepeMEeHHbIMH M ero Tpaduk. PemieHue cuctem aByx
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anreOpanvdeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUHA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

Ipaduxu gynkmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| 1 ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne WiIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIUAIBHBIN POCT.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHMCKOW MAaTeMAaTHUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMHM HaBBIKAMHU HCCIIEI0OBATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 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 pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHCIIE
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
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKToOB, BBICTpAUBATH aAPryMEHTAIMIO, NPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBAThH CBOIO TIO3UIUIO, MHCHHUC;

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

CaMOCTOSITETTFHO (hOPMYITHPOBATH 00O0OIIEHHUST ¥ BBIBOJIBI MO pe3yiIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS 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 WHGOpPMAIMM W WUTIOCTPUPOBATH
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[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYyIUpPOBaTh CYXKICHHUS B COOTBETCTBHHU 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¢ 00CYJICHUS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMON 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 hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHONH pabOThl TpH pENICHUU YyYeOHBIX MAaTeMaTHYCCKHX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEeH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyITHPOBAHHBIM yYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

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

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICSATCIIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMUOKY, A1aBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
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 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMU C HATypaJlbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pelIeHUs 3a7ad ¢ y4€TOM OTpaHUYEHU, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

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

HaxonuTe 3HaueHUsT OYyKBEHHBIX BBIPAKCHMM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

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

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOWJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEalIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepATs, ABIseTCA
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHWHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

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

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTA TOYKH IO 33JaHHBIM KOOPAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K kxoHmy oOyuenus B 8 kJjacce OOyYarOmMICSA TIOJIYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOUN MPSMOM.

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



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YHUCEN C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

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

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKCHUN
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 MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS] M1 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 ¢ TPUMEHECHUEM rpadUUueCKUX MPECTaBICHUN (yCTaHABINBAaTh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aa4M MOJTYYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

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

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BemmonuaTe  apudmeTHdecKkue JEeUCTBHS C PAlMOHAIBHBIMU YUCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



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

OKpyrasaTh [E€UCTBUTENBHBIE YKCIA, BBIMNOJHATH MPUKUJKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

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

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
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.

[IpoBoaUTH MPOCTEUIINE UCCIEIOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHUCIIOBOM NPSMOM, 3alUCHIBATH PELICHUE C IMOMOUIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MTPU PEIIEHUH PA3JIUYHbBIX 33]1a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

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

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

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

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPeCCHil, CyMMbI MEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucia u BeIdnciieHUs. PanmoHaabHEIe o5 1 bubmmoreka [{OK
qyclia https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAMHATH! H rpadukn. DyHKIHK https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tostopenne n 06odmenne 6 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 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 KUIIACC

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



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

9 KUIIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE (HU(PPOBHIE)
Ne n/m HaumeHoBaHMe pa3/iesioB U TeM NMPOrpaMMBbl KoHTpoabHbIe IpakTHYecKHue
Bcero o0pa3oBaTesbHBIE PeCypChl
padoThI padoThI
1 Yucna u Beuncienus. JleicTBUTENbHBIE YU 9 bubamorexa LIOK
e CICHIAL ACHC CIbHBIC AHCTA https://m.edsoo.ru/7f419d08
5 YpaBHeHUs U HEpABEHCTBA. Y paBHEHUSI C OTHOM 14 1 Bubmuoreka [IOK
MepeMeHHOi https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHEHUH 14 1 bubmmorexa [10K
pasHe CPABCHCTRA. LHUCTEMEL ypasHe https://m.edsoo.ru/7f419d08
bubaunoreka [JOK
4 .H 1 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 6 https://m. eds0o.ru/7f419d08
bubaunoreka [JOK
0} 1 1
> YHHTRH 6 https://m.edsoo.ru/7f419d08
6 YucoBbIe MOCISI0BATEIEHOC 15 1 bubamorexa LOK
HEOBHIE HOTICAOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [oBToOpenue, 0000IIEHHE, CUCTEMATU3AIIMS 3HAHUI 18 1 Egg:;fnfgsi?rﬁ/? £419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

I'onpquoe nnaHnpoBaHue

Ne n/m Tema ypoka Konanuecrso e
4acoB
I
BBoaHoe noBropenue 2
1/1 OOBIKHOBEHHBIE, AeCATHYHBIE JpoOr. OCHOBHOE CBOMCTBO IPOOH. 1
2/2 | TpuBeneHwue apobeit k 00LIeMY 3HAMEHATEIIO.
I'maBa 1 BeipaikeHus, To:xK1ecTBa, ypaBHeHus 21 yac
3/1 | PamuoHasbHBIC YHCHA. 1
4/2 | YucnoBbie BRIPAKCHHS. 1
5/3 | BolpaxxeHus ¢ mepeMeHHbIME. PerieHne yrpakHeHuit 1
6/4 | CpaBHeH¥e 3HAUCHHI BBIPAKEHHUIH 1
715 CpaBHeHME 3HaUCHUH BBIpaXKEHHUH. Perenue ynpaxHeHHH. 1
8/6 CsolicTBa JEICTBUI HAl YU CIIAMU 1
917 ToxaectBa. ToXIecTBEHHBIE TPe0OPa30BaHIS BRIPAKCHUI 1
10/8 | ToxnecTBeHHbIe peodbpa3oBaHust BeipakeHuil. [TomroToBka K K/p. 1
11/9 | Kourpoasnas padora Nel «Boipaxkenusi. ToxaecTBa» 1
12/10 | Awnamu3 x/p. Pabora Hax omuOkaMu. Y paBHEHUE U €T0 KOPHH 1
13/11 | YpaBHeHHE U €r0 KOPHU 1
14/12 | JluneitHOoe ypaBHEHHE C OJHOMN MEPEeMEHHOMN. Pelienne yrnpakHeHu . 1
15/13 | JluneitHOE ypaBHEHHE C OJHOMN MTEPEMEHHON 1
16/14 | JluneitHOoe ypaBHEHHE C OMHOMN IIEPEMEHHON 1
17/15 | Pemrenue 3amad ¢ MOMOIIBIO YPaBHEHUH. 1
18/16 | Pemrenwue 3amay ¢ MOMOIIBIO YPaBHEHUH. 1
19/17 | Pemrenwue 3ama4 ¢ MOMOIIBIO YPaBHEHU I 1
20/18 | dopmyisl 1
21/19 | TlomroroBka K K/p. 1
22/20 | KonrpoabHas padora Ne2 «YpaBHeHHE ¢ OIHOMH IepeMeHHOH» 1
23/21 | Ananu3 KOHTPOJIBHON PabOTHI. 1
I'naBa 2 ®yuknuu 11 yacon
24/1 | YucnoBsie IPOMEKYTKH.
25/2 | ®yakums. OnpeneneHue 1
26/3 | Berumcienue 3HaueHuid GYHKIMH 110 POpMYyITe 1
27/4 | T'paduk GyHKIMN 1
28/5 | I'paduk dyukimu. Penienue ynpaxxHeHui. 1
29/6 | TIpsiMast IPOMOPLUOHAIBHOCTD U €€ rpaduK. 1
30/7 | TIpsiMas mpOMOPLHUOHATBHOCTD U €€ rpaduk. PerieHne yrnpaxxHeHu . 1
31/8 | Jluneitnas pyHkuws 1 €€ rpadux 1
32/9 | Juneiinas Gyukiws u e€ rpaduk. PemieHne ynpaxxHEHUIA. 1




33/10 | Juneitnas pyukuus u e€ rpaduk. [ToaroroBka K k/p. 1
34/11 | KourpoabHasi padora Ne3 «JIuneitnasi pyHKums»»
I'maBa 3 CteneHs ¢ HATypaJIbHbIM NOKa3aTesieM 114acos
35/1 | Ananus k/p. Pabora Hax ommbkamu. OnpeaeneHre CTeeHn ¢ HaTypaibHbIM [TOKa3aTeIeM 1
36/2 | YMHOXEHHE U JIeNICHUE CTEIeHeH 1
37/3 | YMHOXeHHe U IeneHne cTeneHel. Pelenne ynpaxHeHuit 1
38/4 | Bo3BeneHuUE B CTEIEHD TPOU3BEICHUS U CTEIICHH 1
39/5 | Bo3BezeHueE B CTEIEHD MPOU3BEICHUS U CTENIEHH. PellleHne yrpaxHeHuH 1
40/6 | OmHOUNIEH U €T0 CTaHIAPTHBINA BUI 1
41/7 | YMHOXeHHEe OHOUWIEHOB. Bo3BeeH e OHOUWIEHA B HATYPAILHYIO CTEIEHD 1
42/8 YMHO>K6HI/Iev OZIHOUJIEHOB. Bo3BeneHre oqHOUIEHa B HATYpallbHYIO CTeNeHb. Penenne 1
YIPaKHEHU U
43/9 | Oyuxiws y=x2 u eé rpaduk 1
44/10 | Oynukiums y=x® u e€ rpaduk. IToaroroBka K x/p 1
45/11 | KourpoJbnas padora Ned «Ctenenb ¢ HATYpaJibHbIM IIOKA3aTEIEM»
I'naBa 4 Muoro4iens! 18 yacos
46/1 | Amanms/k/p. PaGora Hajx omuOxkamu. MHOTOYIEH U €r0 CTAHIAPTHBIM BH 1
47/2 | CiokeHHE U BBIYMTAHHE MHOTOUJIEHOB 1
48/3 | CrnoxeHre U BBIYUUTAHUE MHOTOWICHOB. PelieHune yrnpaxHeHui. 1
49/4 | CioxxeHue U BbIYMTAHHE MHOTOYICHOB. 1
50/5 | YMHOXEHHE OMHOWIEHA HA MHOTOWICH 1
51/6 | YMHOXeHHe OnHOYICHA Ha MHOTOWIeH. Penenne ynpaxHeHui 1
52/7 | BreiHeceHue 001mero MHOKHUTENS 334 CKOOKH 1
53/8 | Brinecenue 001ero MHOXKUATENS 3a CKOOKH. [1oaroToBka K K/p 1
54/9 | KonrpoanHas pacora NeSmo teme «Cii0KeHHE M BHIYUTAHHE MHOT0YJIEHOBY 1
55/10 | Amamu3 x/p. Pabora Hax ormmbkamu. Y MHOKEHHE MHOTOYIeHA HA MHOTOYICH 1
56/11 | YMHOXeHHE MHOTOWIEHA HA MHOIOUJICH 1
57/12 | YMHOKeHHE MHOrOWIEHa Ha MHOTOWIEH. Pelrerne yrpaxHeHui 1
58/13 | YMHOXeHHE MHOTOWIEHA HA MHOIOUJICH 1
59/14 | Pasno)keHre MHOrOYIeHa HA MHOKHTEIN CIIOCOOOM TPYIIITHPOBKH 1
60/15 | Pasno)keHre MHOrO4YIeHa HA MHOYKHTEN CIIOCOO0OM IPYIIMPOBKH. PelreHune yrpaxHeHHH. 1
61/16 | PasnokeHre MHOrO4YwIeHa HA MHOYKHTEN CIIOCOOOM TPYIIITHPOBKH 1
62/17 | TlpousBenenne MHOrOWIeHOB. IloAroTOBKa K K/p 1
63/18 | Konrpoasnas paéora Ne6 no reme «MHOrowIeHb» 1
I'naBa 5 ®opMyJibl COKpalIeHHOT0 YMHOKeHus 18 yacos
64/1 Anamus K/[i. Pa6ora Han ommOkamu. Bo3BeneHne B KBaipaT CyMMBI M Pa3HOCTH JIBYX 1
BEBIPaKCHHN
65/2 | Bo3BeneHHe B KBAJAPAT CYMMBI U Pa3HOCTHU JIBYX BBIPAKEHHI 1
66/3 | Bo3BexmeHue B Ky0 CyMMBI U Pa3HOCTH JIBYX BbIPaKEHHI 1




67/4 | PasnoxeHue Ha MHOXXHTENH C TOMOLIBIO GOPMYIT KBaapaTa CyMMbI U KBaJpaTa pasHOCTH 1
68/5 | PasnoxeHue Ha MHOXKHTENHU C IIOMOLIBIO (POPMYJT KBaapaTa CyMMbI U KBaJIpaTa pa3HOCTH 1
69/6 | YMHOXEHHE pa3HOCTH ABYX BBHIPAXKEHHUH HA UX CYMMY 1
70/7 | YMHOXEHHE pa3HOCTH ABYX BBHIPAXKEHHH HAa UX CyMMy. PelieHue yrpaKHEeHHUH. 1
71/8 | PasnoxeHWe pa3HOCTH KBAJAPATOB HA MHOXKHTEITH 1
72/9 | PasnokeHHe pa3sHOCTH KBaJpaTOB HA MHOKHTENIH. [I0ArOTOBKA K K/p 1
73/10 | KourpoabHasi padora Ne7mo Tema «@opMyJibl COKPAIIEHHOT0 YMHOKEHHUSD) 1
74/11 | Amamus k/p. Pabora Haz ommbOkamu. [IpeoOpa3oBaHue 1EI0r0 BBIPAKEHHS B MHOTOWIEH 1
75/12 | TIpuMeHeHHe pa3NuIHbIX CIOCOOOB ISl PA3IIOKEHHUS HA MHOKHTENH. BhIHECeHnE MHOKHUTEIS 1
76/13 [IpuMeHeHne pa3IHYHBIX CIOCOOOB AT pas3sIoKEHUs Ha MHOXKHUTEIH. [ pynmnupoBka u 1
BBIHECCHNEC MHOXHNTEIIA
77/14 [IpumeHeHne pa3IHUHBIX CIIOCOOOB AJIS Pa3IOKCHU HAa MHOXKUTEIH. I 'pynnupoBka u 1
BBIHECEHHE MHOXKUTENS. Perienne ynpaxHeHu .
78/15 [IpuMeHeHne pa3IHUHBIX CIOCOOOB AT Pas3IoKEHUs HAa MHOXKHUTEIH. [ pynmnupoBka u 1
BBIHECCHUEC MHOXKHNTCIIA.
79/16 | TIpumeHeHHE Pa3IUYHbBIX CIIOCOOOB [UTSI PA3IOKEHHST Ha MHOXKUTEITH 1
80/17 | TIpumenenwue mpeobpa3oBaHuii IebIX BeIpakeHui. [I0AroToBKa K K/p 1
81/18 | KourpoabHasi padora Ne8 no reme «IIpeodpazoBanue mesibIX BbIPAsKeHUID»
I'maBa 6 Cucrembl JIMHeHHBIX ypaBHeHuii 15 yacos
82/1 | Ananus k/p. Pabora Haz ommbkamu. JInHelHOe ypaBHEHHE C ABYMs TIEPEMEHHBIMU 1
83/2 | I'paduk muHEHHOro ypaBHEHHUS C ABYMS IICPEMEHHBIMH 1
84/3 | Cucrembl TUHEHHBIX YPaBHEHHH C ABYMSI TEPEMEHHBIMU 1
85/4 | Cucrembl TUHEHHBIX YPaBHEHHH C ABYMs IIEpEMEHHBIMHE. Pelienne ynpaxHeHui 1
86/5 | Crnoco0 mojcTaHOBKH 1
87/6 | Crmocob moacraHoBKH. PerreHue ympaxHeH i 1
88/7 | Crocob moJcTaHOBKH. 1
89/8 | Cnoco0 cioxeHus 1
90/9 | Crocob cnoxkenus. Perenue yrpaxHeHuUi 1
91/10 | Crocob crioxeHus.. 1
92/11 | Pemrenue 3a1a4 ¢ IOMOIIBIO CHCTEM YPaBHEHHI 1
93/12 | Pemrenue 3a1a4 ¢ OMOIIBIO CHCTEM YpaBHEHHM. Pelienne yrpakHeHnI 1
94/13 | Permrenue 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHHIA. 1
95/14 | Pemrenue 3a1a4 ¢ IOMOIIBIO CHCTEM ypaBHeHHH. [Toaroroska K K/p 1
96/15 | KoutposnHas padora Ne9 mo teme «CHCTEMBbI JIMHEHHBIX YPAaBHEHH» 1
IMoBTOpEHME 6
97/1 | TloBTopenue «BoipaxkeHus, TOXIECTBA. Y PABHCHUSL.) 1
98/2 | TloBTopenue «DyHKIUI» 1
99/3 | IoBTopenue «CBoICTBa CTENEHH € HATYPaJbHBIM MOKa3aTeneM. MHOTOWICHBI 1
100/4 | TToBTopeHue «POPMyJIbI COKPAIIEHHOTO YMHOMKCHHSI 1
101/5 | Urorosast koHTpOALHast paGora Nel( 1




102/6

[ToBTOpenue «CructeMbl JIMHEHHBIX yPaBHEHUM»

KaneHaapHoO - TemaTUyeckoe niaHnpoBaHue C YKasaHMem KoONn4ecTsa 4Yacos,

OTBOAMMbIX Ha OCBOEHMUA KaXKA0W TEMbI

Ne JlaTa npoBeaeHus
u/n Tema ypoka Tun ypoka Darxr ‘ aan
MOBTOPEHHUE N3YUYEHHOTI'O B 7 KJIACCE (2 4)
1 | MuorousieHsl [ToBTOpHUTENBHO-
00o001aromit
YPOK
2 | ®opMyibl COKpPAIIEHHOTO YMHOXKEHHUST | YPOK-TIPAKTHKYM
I'/TABA |. PAHUOHAJIBHBIE IPOBH (23 u)
PanuonanbHbie 1poou u ux cBoiicTna (5 4)
3 | PanmonanpHbIE BBIpAKECHUS [IpoayKTHBHBIN YpOK
4 | ParmoHasibHBIE BBIPAKECHUS VYpox ob1eMeTonaecKoi
HaIpaBJICHHOCTH
5 | OcHOBHOE CBOWCTBO IpoOH Ypok uzydeHus
HOBOTO MaTepHasa
6 | Cokpamenue apodeit Ypox ob1eMeTonaecKon
HaIpaBJICHHOCTH
7 | Coxkpaienue apodeit Ypok-npakTuKym
CyMMa u pa3HoCTb Japodeii (7 1)
8 | CioxxeHue u BeIYATaHKUE IpoOei ¢ Ypox uzydeHus
OJINHAKOBBIMH 3HAMEHATESIMU HOBOTO Marepuasa
9 | CinoxeHue u BeIYATaHHUE IpoOei ¢ [TpoayKTHBHBIH
OJINHAKOBBIMH 3HAMEHATEISIMU YpOK
10 | CnoxxeHue U BBIYUTAHUE APOOECH C YPOK-NIPAKTUKYM
OJINHAKOBBIMH 3HAMEHATEISIMU
11 | CnoxxeHue u BBIYUTAHUE APOOECH C YpOoK npo0IIeMHOT0
pa3HbIMH 3HAMEHATEISIMU U3TIOMCHIA
12 | CnoxxeHue U BBIYUTAHUE APOOECH C YPOK 00111e-METOJMIECKOH
pa3HbIMU 3HAMEHATEISIMU HANpaBICHHOCTH
13 | CnoxeHue U BBIYUTAHUE APOOECH C YPOK UCCIIEIOBaHUS 1
pa3HbIMH 3HAMEHATEISIMU peduekcum
14 | Konmponvnas paboma Ne 1 YPOK KOHTPOJISI, OLCHKH U
no meme «Payuonanvnuie opoou u ux KOPPCKIHH SHAHKH
ceolcmea
IIpousBenenne u yactuoe apoodei (114)
15 | YMHoxeHue apodeit Ypox npobiaeMHOro
U3II0OKEHUS
16 | Bo3BezaeHue pobu B CTENIEHb [IponykTHBHBIM
YPOK
17 | Bo3BeaeHue 1pobu B CTENIEHb Y poK-nIpakTUKyM
18 | lenenue npobeit VYpox o011e-MeToin4ecKoi
HalpaBJIeHHOCTH
19 | Jlenenue npobeit Y poK-nIpakTUKyM
20 | IIpeobOpa3oBaHue panMOHAIBHBIX [IponykTHBHBIH
BBIpKEHUI YpOK
21 | IIpeoOpa3oBaHue pallMOHATBHBIX VYpox o011e-MeToin4ecKoi
BBIpasKEeHUI HalpaBJIEHHOCTH
22 | IIpeoOpa3oBaHue panMOHAIBHBIX Ypok-nnpakTuKym
BBIpKEHUI




23

OYHKLNA
Y = K u ee rpadux
X

HHTepakTuBHBIN
YPOK

24

OYHKIMA
y = f( u ee rpaduk

Ypok ucciegoBaHus U
pednexkcun




25

Konmponvnasa paboma Ne 2 no meme
«Onepayuu c opoosamu. /[poono-pa-

YPOK KOHTpPOJISI, OLIEHKH U
KOpPPEKLMHU 3HAaHUI

UUOHAIbHAA PYHKUUAY

TJIABA 1. KBAJIPATHBIE KOPHH (19 1)

JeiicTBUTEIbHBIE YHCIA (2 1)

26 | PanmonanbHBIE YHUCITA Ypox o0111e-MeToAMUECKOM
HaNpaBJICHHOCTH
27 | UppaunoHalibHBIE YHCTIA Ypox ucciaenoBanus u
pednexcun
ApudmMeTnyecKuil KBaJApaTHbIN KOpeHb (S 1)
28 | KBagpaTtHble KOpHU. ApudMETHYSCKH | YPOK-JIeKIus
KBaJPaTHBIA KOPEHb
29 | Ypapuenne X2=a Ypok n3yueHus
HOBOT'O MarepHala
30 | Haxosxxaenne mpuoOImKeHHBIX Yok uccnenoBanus u
3HaYeHUH KBAJAPATHOTO KOPHS pednexcun
31 | dyuxims y=vx u ee rpaduk HuTepakTHBHBINA YPOK
32 | dynkmus y=vx u ee rpadux YpoK-TIpakTHKyM
CaolicTBa apH(p)METHYECKOr0 KBaJAPaTHOr0 KOpH4 (4 1)
33 | KBaapaTHbIil KOPEHB U3 MPOU3BEACHUS | YPOK MPOOIEMHOTO U3-
U I1poou JIOKEHUSA
34 | KBagpaTHbIii KOpeHb U3 ipou3BeieHUs | [IpoayKTHBHBINH ypOK
U Ipoou
35 | KBaapaTHbIil KOPEHb U3 CTEIICHU Ypox o0111e-MeToIMIeCcKoM
HaIpaBJICHHOCTH
36 | Konmponvnasn paboma Ne 3 no meme | YPOK KOHTPOJIS, OTICHKH U
«llonamue apughmemuuecxkozo KOPPEKLNHU 3HAHUI
K8aopammo2o KOPHA U €20 C60ICm6a)
IlpuMeHeHUe CBOUCTB AapU(PMETUYECKOI0 KBAAPATHOI0 KOPHA (3 4)
37 | BriHeceHnEe MHOXKUTEINS 33 3HAK KOPHA. | YPOK U3Y4YEHUS] HOBOTO
BHecenue MHOXKUTEINS [0/ 3HAK KOPHSL | MaTepuana
38 | BriHeceHue MHOXKUTEINS 32 3HaK KOPHS. | YPOK 001e-MeTOANYECKOM
Buecenne MHOKUTEINS 110/ 3HAK KOPHS | HApPaBIEHHOCTH
39 | BriHeceHne MHOXKUTEINS 33 3HAK KOPHS. | YPOK-IPAKTUKYM
Buecenue MHOKUTEIS 1101 3HAK KOPHS
40 | [IpeoOpazoBaHuE BBIPAKCHUH, Ypok npo6ieMHOro
COJIepKalIuX KBaJIpaTHbIE KOPHU U3JI0KEHUs
41 | IIpeoOpazoBaHuE BBIPAKCHUH, [TpoayKTUBHBIA YPOK
COJIeprKalIuX KBaIpaTHbIE KOPHU
42 | IIpeoOpazoBaHuE BBIPAKCHUH, Ypox o0111e-MeToIMIeCKOM
COJIeprKalIuX KBaIpaTHbIE KOPHU HAIPaBIEHHOCTH
43 | [IpeoOpazoBaHuE BBIPAKCHUH, Ypox pa3BHBAIOIIETO
COJIeprKalIuX KBaIpaTHbIE KOPHU KOHTPOJIS
44 | Konmponvnas paboma Ne 4 no meme | YPOK KOHTPOIIS, OLIEHKU U
«Ceolicmea Keaopammwvlx KopHeii» KOPPEKLIMH 3HAaHUHI
TI'JIABA 111. KBAJIPATHBIE YPABHEHMUS (21 u)
KBaapaTHoe ypaBHeHue u ero kopuu (114)
45 | TloHsiTue KBaApaTHOTO ypaBHEHUS VYpoxk u3yyeHuss HOBOTO
MaTepuana
46 | HemomHble KBapaTHBIE YPaBHEHUS [IponyKTUBHBIN ypOK
47 | BoieneHue KBajpara JIByWwIEHA Ypoxk npobiaeMHOro
U3JI0KEHUS
48 | ®opmyna KOpHEH KBAAPATHOTO Ypok 00111e-MeToIuaecKoi
ypaBHEHUS HaNpaBJIEHHOCTH




49

Eme ogna popmyna kopueit
KBaJ[paTHOTO ypaBHEHUS

YpoK-IIpaKTUKYM

50 | Pemenue 3a1a4 ¢ MOMOIIBIO Ypok ucciaenoBanus u
KBaJIpaTHbIX ypaBHEHUN pediiexcun
51 | Pemenue 3a/1a4 ¢ MOMOIIBIO Ypox 00111e-MeToAMUECKOM
KBaJpaTHBIX ypaBHEHUU HaIpaBJICHHOC-TU
52 | Pemienue 3a1a4 ¢ IOMOIIIBIO Ypok pa3BHUBAIOIIETO
KBaJpaTHBIX ypaBHEHUUN KOHTPOJIS
53 | Teopema Buera Ypok npodiaemMHOro
U3JI0KCHUS
54 | Teopema Buera ITpoxyKTHBHBII
YPOK
55 | Konmponvnas paooma Ne 5 no meme YPOK KOHTpPOJISI, OLIEHKH U
«Keaopammnuie ypagnenun, KOPPEKINH 3HAHUH
Jlpo6Hbie panuoHaabHbie ypaBHenus (10 )
56 | PemieHne IpOOHBIX PalMOHAIBHBIX Ypox u3ydeHuss HOBOTO
YpPaBHEHUH Marepuaia
57 | Pemenne APOOHBIX PAIHOHATBHBIX VYpok 00111e-MeToIMueCKO
ypaBHEHHHA HaIpaBJICHHOCTH
58 | Pemrenue APOOHBIX PAIIMOHATBHBIX [MpoaykTUBHBIN ypOK
ypaBHEHUU
59 | Pemrenne APOOHBIX PAIHOHATBHBIX YPpOK-NIpakTUKyM
YpaBHEHUU
60 | 3ager mo Teme «Pemrerne qPOOHBIX VPpOK pa3BUBAIOIIETO
paIMOHAFHBIX YPaBHEHHI KOHTPOJIS
61 | Pemenue 3aa4 ¢ MOMOIIBIO PaIlHo- VYPpoK HcclieIoBanus 1
HaJbHBIX YpaBHEHUU pednexkcun
62 | Pemienue 3a1a4 ¢ MOMOIIBIO PaIlHo- IIpoayKTUBHBII
HAJIbHBIX YpaBHEHUH YpOK
63 | Pemienue 3a1a4 ¢ MOMOIIBIO PaIlHo- VYPpOK-NIpakTUKyM
HAJIbHBIX YPABHEHHI
64 | I'padmueckuii crocod pemeHus NHTepakTUBHBII
ypaBHEHUH YpOK
65 | Konmponvnas paboma Ne 6 no meme YPpok KOHTpPOJIS, OLIEHKH U
«/Ipobno - payuonansusle ypasnenusn. | KOPPEKIMH 3HAHUM
Texcmoebie 3a0auu
I'JIABA IV. HEPABEHCTBA (19 u)
YucioBble HEPABEHCTBA U UX CBOCTBA (9 1)
66 | YucnoBble HepaBEeHCTBA Ypok u3ydeHus HOBOTO
MaTepuaia
67 | YucnoBble HepaBEeHCTBA Ypok 06111e-MeTouuecKon
HAIPaBIEHHOCTH
68 | CBoiicTBa YHCIIOBBIX HEPABEHCTB Ypok uccnenoBaHus u
pedaekcun
69 | CpoiicTBa YHCIOBBIX HEPABEHCTB VYpox o011e-MeToin4ecKoi
HalpaBJIeHHOCTH
70 | CroxeHHe U yMHOKEHHE YHCIIOBBIX VYpoxk npobiaeMHOro
HEpPaBEHCTB U3JI0KEHUS
71 | CnoxeHHe 1 YMHOYKECHHE YUCTIOBBIX VYpox o011e-MeToin4ecKoi
HEpPaBEHCTB HalpaBJIeHHOCTH
72 | CroxeHHe U YMHOYKCHHE YUCTIOBBIX Y poK-nIpakTUKyM
HEpPaBEHCTB
73 | TIorpenrHoCcTh ¥ TOYHOCTh [IpoaykTUBHBIN ypOK
NpUOIHKEHUS
74

Konmponvnaa paboma Ne 7 no meme
«Hucnogvie nepasencmea u ux
ceoiicmeay

YPOK KOHTPOJISL, OLIEHKH U
KOPPEKLMHU 3HAaHUU




HepaBeHcTBa ¢ 01HOI nepeMeHHOH U uX cuctembl (104)

75 | TlepeceueHue 1 00bETUHEHUE ITpoAyKTUBHBINA YPOK
MHOECTB
76 | YucnoBbie MPOMEKYTKH Ypok npo6aeMHOro
U3JI0KEHUS
77 | UucnoBbie MPOMEKYTKU Y poK-TIpakTUKyM
78 | PemieHne HEPABEHCTB C OJIHOM Ypox uccienoBanus u
NepeMEeHHO M pediiexcuun
79 | PemeHue HEPaBEHCTB C OJIHOM VYpox o011e-MeToIn4ecKoi
IIEPEMEHHOM HaIIPaBJICHHOCTH
80 | Pemrenne HEPaBEHCTB C OJHON VPOK-TIPaKTHKYM
MEPEMEHHO N
81 | Pemienne cucTeM HEPABEHCTB C OJHON | YPOK IpoOIEMHOTO
MePEMEHHO N W3JI0KECHUSA
82 | Pemienne cucTeM HEPAaBEHCTB ¢ OMHON | [IpOAYKTHBHBINA YPOK
MePEMEHHO N
83 | 3ager mo Teme «Permrenne cuctem VPOK pa3BUBAIOIIETO
HEPABEHCTB C OJJTHOU IEPEMEHHON» KOHTPOJIA
84 | Konmponvnas paboma Ne 8 no meme | YpOoK KOHTPOIIS.
«Hepagsencmea c 0onoii nepemennoii u | ONCHKN U KOPPEKIUH
UX CUCEeMbl) 3HaHUH
TI'JIABA V. CTEIIEHDb C HEJIBIM ITOKA3ATEJIEM. (104)
8 12. CreneHs ¢ meJbIM MOKAa3aTeJeM H ee cBoiicTBa (7 4)
85 | OmpeneneHne CTENEHH C IIEBIM VYPpoK H3ydeHHsT HOBOTO
OTPHIIATEIbHBIM MTOKa3aTeIeM marepuaia
86 | OmpeneneHne CTENEHH C IEBIM VYPpOK npakTuKym
OTPHIIATEIILHBIM TTOKa3aTelIeM
87 | CpoiicTBa CTENEHHM C LEIBIM [IpoayKTUBHBIN YpOK
MoKa3aTesieM
88 | CBoiicTBa CTEIEHU C LEIBIM Ypox 00111e METOANYCCKOM
roKa3zaTesieM HaIpaBJICHHOCTH
89 | CrammapTHBIM BH] YUCIIA VYpok uccienoBaHus u
pedaexcun
90 | CrapmapTHBIN BH] YUCIIA Ypok-npakTukym
91 | Koumponwvnas paooma Ne 9 no meme YPpok KOHTpPOJIS, OTIEHKH U
«Cmenens c yenvim nokazamenem u KOPPEKIIMH 3HAHHUH
ee ceoicmeay
92 | C60p ¥ IpyNITUPOBKA CTATUCTUYECKUAX | YPOK-JICKIIUSA
JTAHHBIX
93 | C60p ¥ IpyNITUPOBKA CTATUCTHYECKUAX | YPOK-TIPAKTHKYM
JTAHHBIX
94 | HarnsaHoe mipesicTaBieHUe CTaTHCTH- HHTEepakTHBHBIN
4yeckoil nHpopManuu YPOK
IMMOBTOPEHMUE (8 u)
95 | JIpobu Ypok o0111e-MeTouuecKon
HaINpaBJICHHOCTH
96 | KBaspaTHble KOPHU Ypok uccnenoBaHus u
peduekcun
97

KBanpaTtHble ypaBHEHUS

YPOK-IIpaKTUKYM




98 | HepaBeHcTBa VYpok 0011e-MeToIMueCcKoi
HAIPABJICHHOCTH

99 | Cremenb VYPpOK ucCIieI0BaHus U
pednexkcun

100 | Cratucruka VYPpOK npakTuKym

101 VPOK KOHTPOJISL, OLICHKH U

102

Konumponvnas paboma Ne 10
(umozosas)

KOPPEKLMHU 3HAHUI
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