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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
POAOKEHUsT 00pa30BaHus M B MTOBCEIHEBHOM KU3HU. PazButne y 00yJaromuxcs
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 (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYyeT KPUTUYHOCTU 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 KOHKPETU3aIHi0, abCTparupoBaHue u
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmel ydeOHOTo Kypca «Anredpa» Uii 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 pa3zjenax
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 TOBCEHEBHOM
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 CpeIHEMY 0011eMy 00pa30BaHUIO.

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
ABJIIGHUNA peajdbHOro Mupa. B 3agaunm oOyueHus anreOpe BXOAST TaKkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, 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. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
Npe/ICTaBIEHUI O POJIM MAaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIUU 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 yueOHOrOo Kypca «Anredpa» orpoautcs 306 dyacoB: B 7 Kilacce
— 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

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOM (OPMBI 3amHUCH
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.

CreneHnb C HaTypaJbHBIM TIOKa3aTeJeM: OMpelesieHne, MpeoOpa3oBaHUe
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.

[IpumeHeHne TIPU3HAKOB  JICIMMOCTH, PA3J0KEHUE HA  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBineHne 3aBUCUMOCTH MEX1Yy BEJIMYMHAMU 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 MOKA3aTEIEM.

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] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCIOBHIO 3a7auu. Pemenre TeKCTOBBIX 33/1a4 C HOMOIIBIO 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.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYTKH. PaccTosHne Mexy
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

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW M WX MPUMEHEHHUE K MIPE0OPa30BAHUIO YHCIIOBBIX BBIpAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIllUCh YNCIA.

AnreGpanueckue BoIpaxeHus: AJiredpandeckue BbIpaKeHusl

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOMCTBO anreOpandeckor Ipoow.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBA Y PpABHEHHMSI 1 HEPABEHCTBA

KBampaTtHoe ypaBHeHuwe, QopMyna KOpHEH KBaJpaTHOTO ypaBHCHHS.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKIMY PYHKIUA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAOIINE MPAMYI0 H OOpaTHYI MPOTOPIMOHATbHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JeCATUYHbIE TpoOU. MHOXKECTBO JEeUCTBUTEIBHBIX YUCEN, EUCTBUTEIbHBIC YUCTIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh MPOLECCOB B
OKpPY’KarolIeM MHpE.

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

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHrne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3a/1ay
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUs CUCTEMbl YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanus HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMMU.

OyHKIY PYHKIUA

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

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |x|, u ux
CBOMCTBA.



HucnoBble IOCIEIOBATEIBHOCTY  YMC/IOBBIE IOCIAEA0BATEJIBHOCTH U
nporpeccuu

IlonsiTHE YHCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA TPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY H  HACTOSUIEMY POCCUHCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH rpakIaHUHA U peainu3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI 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 MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



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

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HMHTEPECaxX CBOETO
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 TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
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 JESITeIbHOCTh, 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
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JACUCTBUS, (QOpMyIHUpOBaTH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY MOHATUIMH, (OPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpAUTEIbHBIC W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHe,
YCIIOBHEIE;



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

JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (AKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATH CBOO TIO3UITHIO, MHEHHUE;

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

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHUS, OICHHBATH JIOCTOBEPHOCTH
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 mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMmH, JIuarpaMMaM#, WHOW Trpadukod W HX
KOMOMWHAIIHSIMU;

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

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh ® (HOpPMYyIUpPOBaTh CYXKIEHUS 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¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, peIIacMoOr 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJabTaThl  PEIICHHUS  3aJadyd,  JKCIEPUMEHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAVUBUAYATLHONH pabOThI MpPU PEHICHHH YYEOHBIX MaTeMaTHYCCKUX
3ajad;

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

y4acTBOBaTh B TPYMNoBBIX (opmax paboTel (0OCyxkacHUs, OOMEH
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(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe YHUBepcaJbHbIe YUueOHbIe JAelicTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(POPMAIINH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

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

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JESATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOJUTh OIIUOKY, aBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.



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 3Ha4YeHUs YHCIOBBIX BBIPAKCHUN, MPUMEHSATH pPa3zHOOOpa3HbIC
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, OOBIKHOBEHHYIO B JICCSITHYHYIO, 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 NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pEelIEHUs 3aJa4 C YYETOM OTpaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

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

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
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 MHOTOWICHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON 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. IIpoBepsaTh, sBiIseTCA
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.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO 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 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUU 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.

OTtMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpAWHATAaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, 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 koHmy oOyuenns B 8 kJjacce OOyYarOImMICSA IIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

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

[IpumensaTy moHATHE apUPMETUIECKOTO KBAIPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcrnonp30BaTh 3amucu OOJBIIUX W MAJIBIX YUCENT C MOMOIIBIO 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 TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE MMPABUJI JACHUCTBUHN HaJ MHOTOYWICHAMH U alreOpandecKuMu Apo0siMHu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

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

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate yMHElWHBIC, KBaJpaTHBIC YPaBHCHUS W palMOHAIBHBIC YpaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMEHEHUEM TpadUUECKUX MpeCTaBICHUH (yCTaHABIUBATh, 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 COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJTYYEHHBIN pe3yibTarT.

[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

[TonumaTe ¥ UCTONIB30BaTh (DYHKIIMOHATIBHBIC TIOHSTHS U S3BbIK (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.

BeimonHaTh  apudmeTHdyecKkue EWCTBUS C PAIMOHAIBHBIMH YHCIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



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

OKpyriaTh [E€UCTBUTENBHBIE YKCIA, BBINOJHATH MPUKUIAKY pE3YyJbTaTa
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 YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

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

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ IPUMEHEHUEM TpauiyecKux NpeaAcTaBiIeHu (yCTaHABIWBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
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 MIPU PEIICHUH PA3JIMYHBIX 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
3HaueHUN KOA((PUITMEHTOB, ONMMUCHIBATH CBONCTBA (DYHKIIHIA.

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 peabHOU KU3HU, (PU3UKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

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

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPECCUid, CyMMBbI MIEPBBIX 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

KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe 25 1 bubmmoreka [IOK
yucna https://m.edso0.ru/7f415b90
9 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
27 1
3 AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
4 ¥PABHEHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
> Koopaunarst u rpadukit. Pymkui 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
6 Tostopenne n 06odmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 127 6



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

8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 httos://m.edsoo.ru/7f417af8
) Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5
YHIIMH. LCHOBHBIS HOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Tosopenne 1 obobwmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5



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

9 KUIIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7£419d08
bu6moreka [IOK
> OyHkwH 16 L https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 UucnoBsle MOCIEA0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoaunuyecTBo 4yacos
Nen/n Tema ypoka KontpoabHbie Kanenzapas
Bcero Henens
padoThbI

1 [TonATHE panMOHANBHOIO YKCIa 1 1

9 Apudmernueckue AeMCTBUS C 1 1
panroHaTFHBIMHU YUCIIAMH

3 Apudmernueckue AeMCTBUS C 1 1
panroHaTFHBIMHU YHCIIAMH

4 Apudmernueckue AeMCTBUS C 1 5
panroHaTFHBIMHU YHCIIAMH

5 Apubmernueckue TeUCTBUS C 1 5
palnMoOHAIBHBIMU YUCIIAMU

5 ApubmMernueckne TeUCTBUS C 1 5
panMoHaIbHBIMU YUCIIAMU

7 CpaBHeHue, yrnopsI0uuBaHue 1 3
palnMoHaIBHBIX YHCET

8 CpaBHeHue, yrnopsIouuBaHue 1 3
palnMoHaIbHBIX YHCET

9 CpaBHeHue, yrnopsIouuBaHue 1 3
panMoHaIbHBIX YUCET

10 Crenens ¢ HaTypalbHBIM [TOKa3aTEIEM 1 4

11 Crenens ¢ HaTypalbHBIM [TOKa3aTEIEM 1 4

12 CreneHs ¢ HaTypalbHBIM [TOKA3aTEIEM 1 4

13 CreneHs ¢ HaTypalbHBIM [TOKA3aTEIEM 1 5




14 CreneHsp ¢ HaTypalbHBIM [I0Ka3aTEIEM 3)

15 Pemenune ocCHOBHBIX 3a/1a4 HA Jpo0OH, 5
MIPOLICHTHI U3 PEATHHOH MPAKTUKH

16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH, 6
MIPOLICHTHI U3 PEATHHOH MPAKTUKH

17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH, 6
MIPOIICHTHI U3 PEATHHOH MPAKTUKH

18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH, 5
MIPOLICHTHI U3 PEATHHOH MPAKTUKH

19 [Tpu3Haku NeTMMOCTH, Pa3JIOKCHHS Ha 7
MHO>KHTEJIM HaTyPaIbHBIX YHCEIT

20 [Tpu3Haku qeTMMOCTH, Pa3JIOKCHHS Ha 7
MHOKHTEJIM HaTyPaIbHBIX YHCEIT

21 Peanbubie 3aBucumoctu. [psmas u 7
oOpaTHas MPOMOPIMOHATBHOCTH

99 Peanbubie 3aBucumoctu. [Ipsmas u 8
oOpaTHasi MPONOPLUOHAIBHOCTH

93 Peanbubie 3aBucumoctu. [lpsmas u 3
oOpaTHasi MPONOPIUOHAIBHOCTH

24 Peanbubie 3aBucumoctu. [lpsmas u 8
oOpaTHasi MPONOPIHOHAIBHOCTH

o5 KouTtponsHas pabora no teme 9
"PannoHanpHbIe unciaa"

26 BykBeHHbIE BhIpaKECHUS 9

97 [Tepemennsie. JlomycTrMble 3HAUCHUS 9
MePEeMEHHBIX

28 DopMmyisl 10




29 Dopmyibl 10
[IpeoOpazoBanrie OYKBEHHBIX

30 BBIPAKEHUH, paCKpbITHE CKOOOK U 10
MIPUBEACHUE TTOT0OOHBIX CITAraeMBbIX
[IpeoOpazoBanrie OYKBEHHBIX

31 BBIPAKEHUH, paCKpbITHE CKOOOK U 11
MIPUBEICHUE TTOI0OHBIX CITAraeMBbIX
[IpeobpazoBanue OYKBEHHBIX

32 BBIPAKEHUH, paCKpbITHE CKOOOK U 11
MIPUBEICHUE TT0I0OHBIX CITATaeMBIX
[IpeobpazoBanme OYKBEHHBIX

33 BBIPaKCHUH, PACKPHITHE CKOOOK 1 11
MIPUBEICHUE TTOI0OHBIX CITAraeMBbIX

34 CBolicTBa CTEMEHH C HATYpaJIbHBIM 12
roKasaresjemM

35 CBolicTBa CTEIEHH C HATYpaJIbHBIM 12
roKasaresemM

36 CBoiiCTBa CTENEHU C HATYPaJIbHBIM 12
roKasaresemM

37 MHorousieHsl 13

38 MHorouseHsl 13

39 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE 13
MHOTOYJICHOB

40 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE 1
MHOTOYJICHOB

41 CrnosxeHue, BBIYUTaHUE, YMHOKEHHE 1
MHOTOYJICHOB

42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE 14




MHOT'OYJICHOB

43 DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS 1 15
44 @opMyIIbl COKPAIEHHOTO YMHOKEHUS 1 15
45 DopMyJIbl COKPALIEHHOTO YMHOXKEHHUS 1 15
46 DopMyIibl COKPAIIEHHOTO YMHOKEHUS 1 16
47 @opMyIIbl COKPAIEHHOTO YMHOKEHHUS 1 16
48 PasnoxxeHre MHOrO4IEHOB HA MHOXKUTEIIH 1 16
49 Paznoxenne MHOTOYJICHOB HA MHOKHUTEIIH 1 17
50 PaznosxeHnre MHOTOWIEHOB Ha MHOKHUTEH 1 17
51 PasnoxeHre MHOrOWIEHOB HA MHOYKUTEIIN 1 17
59 KonTtponsHas padoTa o teme 1 18
"AnreGpanyeckue BeIpaKeHHs "
53 VYpaBHeHue, npaBuiia mpeoOpa3oBaHUs 1 18
ypaBHEHUsI, PABHOCUJIBHOCTh YpaBHEHUH
JIuHeitHOoe ypaBHEHUE C OJTHOU
54 TIEPEMEHHOM, PEIICHUE JTUHEHHBIX 1 18
ypaBHEHUH
JIuneitHoe ypaBHEHUE C OJTHOM
55 MePEMEHHOM, PEIICHUE JTUHEHHBIX 1 19
ypaBHEHUH
JIuneliHoe ypaBHEHHE C OJHOU
56 MePEMEHHOM, PEIICHUE JTUHEHHBIX 1 19
ypaBHEHUH
57 Pemrenue 3agau ¢ moMoIIbI0 ypaBHEHUN 1 19
58 Pemrenue 3agau ¢ moMoIIbI0 YypaBHEHUN 1 20
59 Pemrenne 3agau ¢ momMoIIbl0 ypaBHEHUN 1 20
60 Pemrenne 3agau ¢ moMoIIbI0 YypaBHEHUN 1 20




JIuneliHOE ypaBHEHHUE C IBYMs

61 1 21
NIEpEMEHHBIMH U €ro rpaduk

62 JIuneliHOE ypaBHEHHE C JIBYMS 1 21
NepEeMEHHBIMH H eTo rpaduk

63 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ 1 21
JBYMS TIEpEMEHHBIMU

64 Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢ 1 29
JBYMSI TIEpEMEHHBIMH

65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ 1 29
JBYMSI TIEpEMEHHBIMHU

66 Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C 1 29
TBYMSI TIEPEMEHHBIMHU

67 Pemenue cucreM ypaBHeHHI 1 23

68 Pemenne cucrem ypaBHeHHI 1 23

69 Pemenne cucrem ypaBHeHUI 1 23

70 Pemenne cucrem ypaBHeHHI 1 24

71 Pemenne cucrem ypaBHEHUI 1 24

7 'I‘<OHTp(3J'ILHaSI pabota n? TemMe 1 24

JIuHeliHbIe ypaBHEHUS

73 Koopaunara Touku Ha npsMoit 25

74 UncnoBsie MPOMEKYTKU 25

75 UncnoBbie MPOMEKYTKU 25

76 Paccrosinue Mvex(ny I[BE’M}I TOYKaMU 1 26
KOOpAMHATHOM MpsMOi

77 Paccrosinue Mvexcny I[BE/M}I TOYKaMHU 1 26
KOOpAMHATHOM MpsMOi

78 [IpsimoyrosnpHas cucreMa KOOpAMHAT Ha 1 26




IIJIOCKOCTH

[IpsimoyrosnbHas cucreMa KOOpAMHAT Ha

79 1 27
TUIOCKOCTH

80 [Tpumeps! rpadukoB, 3aaHHBIX 1 97
bopmynamu

81 [Tpumeps! rpadukoB, 3aJaHHBIX 1 97
bopmynamu

82 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 08
dbopmynamu

83 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 08
dbopmynamu

84 Urenue Fpa(bI:IKOB peanbHBIX 1 28
3aBHCUMOCTEH

85 Urenue Fpa(l)I:IKOB peanbHBIX 1 29
3aBUCHUMOCTEN

86 [Tonsatue GpyHkmm 1 29

87 I'paduk Gyaxmm 1 29

88 CaoiicTBa (hyHKIIUH 1 30

89 CaoiicTBa (hyHKIIUH 1 30

90 Jluneiinas QyHKIMS 1 30

91 Jluneitnast QyHKIUS 1 31

92 [TocTpoenue rpaduxa TuHEHHON 1 31
GbyHKIIII

93 IToctpoenue rpaduka JIMHEHHOM 1 31
GbyHKITII

94 I'paduk pynkimm y =|x| 1 32

95 I'paduk pynkimm y =|x| 1 32




9% KonTtposneHas paboTa o teme
"Koopaunats! u rpadpuku. Oynkuuu"

32

[ToBTOpEHNE OCHOBHBIX NOHATUN U
97 METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUM

33

[ToBTOpEHNE OCHOBHBIX NOHATUN U
98 METOJIOB Kypca 7 Kiacca, 0000meHne
3HAaHUU

33

[ToBTOpEHNE OCHOBHBIX NOHATUN U
99 METOJIOB Kypca 7 Kilacca, 0000ImeHne
3HAaHUU

33

[ToBTOpEHNE OCHOBHBIX OHATUN U
100 METOJIOB Kypca 7 Kilacca, 0000ImeHne
3HAHUM

34

101 Hrorosas koHTpoJbHAs paboTa

34

[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUH

34

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102




8 KUIIACC

KosnuuecTBo yacoB
Ne n/m Tema ypoka KoHTpoJibHbIE Kazennapias
Bcero HeeJs
padoThbI

KBagpartHslil KOpeHb U3 yncia 1
[TonsTHE 00 HPPANMOHAITEHOM YHCIIC

3 JlecsiTHaHbIe TPUOTVKCHUS 1 L
HPPAIMOHATEHBIX YHCET

4 JlecsiTHUHBIC TPUOTVKCHUS 1 5
WPPAIMOHATEHBIX YHCET

5 JleficTBUTENbHBIC YHCIIA 1 2

6 CpaBHEHHE NEHCTBUTEIBHBIX YHACET 1 2

7 CpaBHEHHE NEWCTBUTEIBHBIX YACET 1 3

8 ApubMeTnuecknii KBaJipaTHBIN KOPEHB 1 3

9 VYpaBHeHue BUAa X* = a 1 3

10 CpoiicTBa apu(pMETUUECKUX KBAJAPATHBIX 1 4
KOpHeit

1 CpoiicTBa apuPMETUYECKUX KBaJAPATHBIX 1 4
KOpHeit

12 [IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH, 1 4
COJIeprKalIuX KBaJIpaTHbIE KOPHU

13 [IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH, 1 5
COJIeprKalIuX KBaJIpaTHbIE KOPHU

14 [IpeoOpa3oBaHue YNCIOBBIX BBIPAKEHUH, 1 5
COJIepIKalIuX KBaIpaTHbIE KOPHU

15 [Ipeobpa3oBaHue YHUCIOBBIX BHIPAKECHUH, 1 5




COJIepKaluX KBaJpaTHbIE KOPHU

16 CreneHsp ¢ EeTbIM MOKa3aTelieM 6
CrannmaprtHas 3anuch yucia. Pazmepsr
00BEKTOB OKPYXKAIOIIEro Mupa (0T

17 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX 6
00BEKTOB), [UIUTEIBHOCTH TIPOILIECCOB B
OKpYKAroIeM MUpe

18 CBoiicTBa CTENEHH C LEIbIM 6
noKa3zaTesieM

19 CBoiICTBa CTENEHU C LENIBIM -
MoKa3zaTesieM

20 CBoiICTBa CTENEHU C LENIBIM -
MmoKa3zaTesieM

21 CBOJICTBA CTEIIEHH C IIEIIBIM 7
IoKa3aTesieM

99 CBOMCTBa CTENICHHU C LIENBIM 8
oKa3aTesieM

23 KBanpartupiii TpExuieH

24 KBanpartupiii TpExuieH

o5 PaznoxeHue kBapaTHOro TpEXwieHa Ha 9
MHO>KUTEIN

26 PaznoxeHue kBaJpaTHOro TpéxwieHa Ha 9
MHOKUTEIN
KonTponpHast paboTa o remam

27 "KBanparsbsie kopHH. CTeneHu. 9
KBanpatsslii TpexuneH"

28 AnreOpandeckas JpoOb 10

29 JlommycTrMble 3HaYEHUsI IEPEMEHHBIX, 10




BXOJISAIIUX B alreOpandecKue
BBIPAXKCHUS

I[OHYCTI/IMI)IC 3HaA4YCHUA ICPEMCHHLIX,

30 BXOJIAIIUX B alNTreOpandecKue 10
BBIPKEHUS

31 OcHOBHOE CBOICTBO anredpanveckon 11
npobu

32 Coxkparienue apooeit 11

33 Coxkparienue apooeit 11

34 Coxkparienue apooeit 12

35 CrnosxeHure, BEIYUTaHUE, YMHOKCHHE U 12
JiefieHue anredbpandeckux apooei

36 CrnosxeHure, BEIYUTaHUE, YMHOKCHHE U 12
JIEJICHHUE alireOpandecKux apooeit

37 CrnoxeHne, BBIYUTAHUE, YMHOKEHHE U 13
JIEJICHHUE alireOpandecKux Apooeit

38 CrnoxeHue, BBIYUTaHUE, YMHOKEHHUE U 13
JICJICHUE allreOpandecKux Apooeit

39 [IpeoOpazoBaHue BhIpAKEHUH, 13
cojiepKanux ajareopandeckue apoou

40 [IpeoOpa3oBaHue BBIpKEHHIA, 1
coJiepKanux areopandeckue Apoou

41 [IpeoOpa3oBaHue BHIpKEHHIA, 1
coJiepKanux areopandeckue Apoou

42 'I'<OHTpOJ'ILHa$[ pabota o Teme 14

AnrebOpanyeckast 1po6b"
43 KBanpaTtHOe ypaBHEHHE 15




44 HenousiHoe kBagpaTHOE ypaBHEHUE 15

45 Hemnonnoe kBagparHoe ypaBHEHUE 15

46 Popmyta KOpHEW KBaJIpaTHOTO 16
ypaBHEHUS

47 dopmyia KOpHEW KBaJIPaTHOTO 16
YpaBHEHUS

48 dopmyita KOpHEHW KBaJIpaTHOTO 16
YpaBHEHUS

49 Teopema Buera 17

50 Teopema Buera 17

51 Pemenue ypaBHeHH, CBOIAIIUXCS K 17
KBaJIpaTHBIM

59 Pemenue ypaBHeHH, CBOIAIIMXCS K 18
KBaJIpaTHbIM

53 [IpocTeitmme npoOHO-paIIMOHATIEHEIE 18
YPaBHEHHUS

54 [IpocTeitmme npoOHO-paIMOHATIEHEIE 18
YpaBHEHUS

55 Pemenue TeKCTOBBIX 3avz[aq C IIOMOUIBIO 19
KBaJIpaTHBIX YPABHCHUM

56 Pemenne TekcToBBIX 3aunaq C IIOMOUIBIO 19
KBaJIpaTHBIX YPABHEHUM

57 KonTposnpHas paboTa o teme 19
"KBanpatHsle ypaBHeHuUs"
JInneliHOE ypaBHEHHUE C IBYMs

58 NIepEMEHHBIMH, €ro rpaduk, IpuMepbl 20

peHICHUA ypaBHeHI/II\/’I B OCJIBIX YHUCIaX




59

JIuneliHOE ypaBHEHHUE C JIBYMs
NepEeMEHHBIMH, €ro rpaduk, IpuMepbl
pelIeHNs YpaBHEHUH B LENbIX YUCIIAX

20

60

JIuneliHOE ypaBHEHHE C IBYMS
[IEPEMEHHBIMH, €r0 IrpauK, IpUMEpPbI
pellIeHNs YpaBHEHUN B LENbIX YUCIIaX

20

61

Pemrenne cucrem IByX JTMHEHHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMU

21

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

21

63

Pemrenne cucrem ByX TMHEHHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

21

64

[IpuMeps! penieHust CHCTEM HEJTMHEHHBIX

YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

22

65

[Ipumepsl penieHns: CUCTEM HETMHEHHBIX

YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

22

66

I'paduaeckas naTEpIpETALIHS
ypaBHEHUS C ABYMS IEPEMEHHBIMU U
CHUCTEM JIMHEHWHBIX YPABHEHUU C IBYMsI
MIepEeMEHHBIMU

22

67

I'padmueckas uHTEeprperanus
ypaBHEHUS C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUM C ABYMS
MIepEeMEHHBIMU

23

68

Perrenne TeKCTOBBIX 33714 C IIOMOLIBIO
CUCTEM YpaBHEHUH

23

69

Perrenne TEKCTOBBIX 3374 C IIOMOLIBIO
CUCTEM YpaBHEHUH

23




Penienne TeKCTOBBIX 3aga4 ¢ IOMOIIBIO

70 . 24
CHCTEM ypaBHEHUI

71 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA 24

72 UYucnoBble HEPABEHCTBA U UX CBOICTBA 24

73 HepaBeHCTBO ¢ 0JTHO ITepeMeHHOMN 25

74 JInHeliHbIe HEPABEHCTBA C OJTHOMN o5
MEPEMEHHOH U UX PEIICHHE

75 JInHeliHbIE HEPABEHCTBA C OJTHON o5
MEPEMEHHOH U UX pPelIeCHHe

76 JIuneliHbIE HEPABEHCTBA C OJTHOMN 26
MEpEMEHHOH U UX PEIICHHE

77 CucteMbl TMHENHBIX HEPABEHCTB C 26
OJTHOM TIEPEMEHHOH 1 MX pelICHNe

78 CucTeMbl TUHEUHBIX HEPABEHCTB C 26
OJIHO IepEMEHHON U UX pelIeHue

79 CucTeMbl TUHEUHBIX HEPABEHCTB C 97
OJIHOI TIepeMEHHON U UX pelIeHHe
N3obpaxeHue pemeHus TMHEHHOTO

80 HEPaBEHCTBA M KX CUCTEM Ha YHCIIOBO 27
NpAMOM
N300paxkeHue perieHus JMHEHHOTO

81 HEpPaBEHCTBA M MX CUCTEM Ha YUCIIOBOU 27
NpAMOM

82 KonTtponsHas pabota no temam 98
"HepasenctBa. Cucremsl ypaBHEHHN"

83 [onsiTue pyHKIUM 28

84 OO6nacTp onpeneneHuss 1 MHOKECTBO 08

3Ha4eHU! QYHKIUH




85 CriocoOsI 3a1anust yHKITHIA 29

86 I'padux GpyHKIIIN 29

87 CBoiicTBa (hyHKIIMH, UX OTOOpaKECHUE HA 1 29
rpaduke

88 Urenue 1:1 MIOCTPOEHUE TpauKOB 1 30
byHKIMNA

89 [Ipumepsl rpagukoB GyHKUINH, 1 30
OTPaKAIOIINX PeabHbIE TPOLIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H

90 00paTHYIO ITPOITOPIHOHAIEHEIC 1 30
3aBUCHUMOCTH, UX TpaduKu

91 Iumep6ona 1 31

92 lumep6ona 1 31

93 I'padux dynakumm y = x> 1 31

94 I'padux dynakumm y = x> 1 32
Oynkuun y =X2, y = X%, y = VX, y = [x[;

95 rpaguvecKoe perneHue ypaBHeHUH 1 1 32
CUCTEM YpaBHEHUU
Oynkuun y =X2, y = X%, y = VX, y = [x[;

96 rpagu4ecKoe perneHue ypaBHeHUH 1 1 32
CUCTEM YpaBHEHUU
[ToBTOpEHUE OCHOBHBIX MOHATUH U

97 METO/I0B KypcOB 7 U 8 KIIacCOB, 1 33
000011eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

98 METOJIOB KypCOB 7 M 8 KJIacCOB, 1 33
00o01eHne 3HaHu i

99 IloBTOpEHNE OCHOBHBIX MOHATUH U 1 33




METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01enue 3HaHU |

[ToBTOpEHNE OCHOBHBIX NOHATUN U

100 METOJIOB KypcOB 7 M 8 KJIaCCOB, 1 34
00o01menne 3HaHUH
101 HToroBast KOHTpOJbHAS padoTa 1 34
[ToBTOpEHNE OCHOBHBIX MOHITHI U
102 METOJIOB KypCOB 7 U 8 KIIacCOB, 1 34
0000111eHIe 3HAaHU I
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Kasenpapuas
Hees

PannonanbHble yncnia, uppauoHaIbHbIE
4Kclla, KOHEUHbIE U OECKOHEUHbIE
NECSITUUHBIE TPOOH

MHOXEeCTBO IeHCTBUTEIIHLHBIX YHCE]L,
JIeHCTBUTEIIbHBIC UMCIIa Kak 0€CKOHEUHBIC
NECSITUYHBIE TPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MCKIY MHOKCCTBOM JICfICTBHTQJ'II:HLIX
YKcesl U MHOXXECTBOM TOYEK
KOOPJIMHATHOM MPsIMOM

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apupMeTHIECKUEe EHCTBUSI C
IENCTBUTEILHBIMU YUCIIAMU

[TpubmmkEHHOE 3HAUCHNE BETUYHHBI,
TOYHOCTH MPUOIIMKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka u olleHKa pe3yabTaToB
BBIYKCJIEHUH

[Ipukuaka v olieHKa pe3yJbTaToOB
BBIUMCIIEHUI

10

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOIAIIMXCSA K JIMHEUHBIM




JIuneiiHoe ypaBHeHue. Pemenue

1 YPAaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM

12 KBagparHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASALIMXCS K KBaJIpaTHBIM

13 KBagparHoe ypaBHenue. Pemienue
YPaBHEHUH, CBOASALIMXCS K KBaIpaTHBIM

14 bukBanpaTHbie ypaBHEHUS

15 bukBanpaTHbie ypaBHEHUS
[IpuMmeps! penieHust ypaBHEHUN TPEThEU U

16 YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHOKHUTENHN
[Ipumepsl penieHust ypaBHEHUN TPETheU U

17 YETBEPTOM CTENEHEN Pa3IOKEHUEM Ha
MHOKHUTEIN

18 Pemenne npo6GHO-paniMoHaIBHBIX
YpaBHEHU U

19 Pemenne npo6GHO-paliMOHaIBHBIX
ypaBHEHUH

20 Pemenue TekcToBBIX 3aa4
anreOpanyeckuM MeTOI0M

21 Pemenue TekcToBBIX 3a1a4
areOpandeckuM MeToI0M

29 Pemenue TekcToBBIX 3a1a4
ajreOpanyeckuM MeToI0M

23 KonTponeHas paboTa o teme
"YpaBHEHMSI ¢ OTHOM EpeMEHHON"

24 VYpaBHEHME ¢ ABYMS IEPEMEHHBIMU U €TO

rpaduk




ypaBHCHI/Ie C ABYyMs IICPEMCHHBIMU U €TO

25 9
rpapux

26 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ 9
JBYMsI IEPEMEHHBIMU U €€ pellIeHne

7 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ 9
JBYMsI IEPEMEHHBIMU U €€ pellIeHne

28 Cucrema 1ByX TMHEHHBIX YpaBHEHUH ¢ 10
JBYMsI IEPEMEHHBIMU U €€ pellIeHne

29 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ 10
JBYMsI IEPEMEHHBIMU U €€ pelIeHne
Pemenue cucteM nByX ypaBHEHU, OJTHO

30 13 KOTOPBIX JIMHEHHOE, a IPyroe — 10
BTOpPOM CTENEHU
Pemenue cucteM nByX ypaBHEHUM, OJTHO

31 13 KOTOPBIX JUHEHHOE, a IPyroe — 11
BTOpPOM CTENEHU
Pemenue cucteM nByX ypaBHEHU, OJTHO

32 13 KOTOPBIX JUHEHHOE, a IPyroe — 11
BTOpPOM CTENEHU
Pemenue cucteM AByX ypaBHEHU, OJTHO

33 13 KOTOPBIX JIUHEHHOE, a Apyroe — 11
BTOpPOM CTENEHU

34 I'padmyeckas uHTEpIpETALIUS CUCTEMBI 12
ypaBHEHUH C ABYMsI IEPEMEHHBIMU

35 Pemenue TekcToBBIX 3a1a4 12
anreOpandeckuM crocobom

36 Pemenue TekcToBBIX 3a1a4 12

anreOpandeckuM crocobom




KonTpomnsHas padora o Teme "CucremMsr

37 . 1 13
ypaBHEHUI

38 UucrnoBbie HEPABCHCTBA U MX CBOICTBA 1 13

39 UwucroBbie HEPABCHCTBA U MX CBOMCTBA 1 13

40 Jlunelnoie ilepaBeHCTBa C oJTHOU 1 14
MEPEeMEHHOH M MX PEIICHUE

41 JInnelinble ilepaBeHCTBa C OJIHOM 1 14
MEPEeMEHHOH M MX PEIICHUE

42 JIunelnoie ilepaBeHCTBa C OTHOU 1 14
MIEPEeMEHHOH M MX PeIICHUE

43 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU 1 15
MIEPEeMEHHOH M MX PelICHUE

m CucteMbl TUHENHBIX HEPABEHCTB C OJHOU 1 15
MEPEeMEHHOM U UX pelIeHHe

45 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM 1 15
MEPEeMEHHON U UX pelIeHHe

46 KBanpaTHbpie HEpaBEHCTBA U UX PEIICHHE 1 16

47 KBanparHbpie HEpaBEHCTBA U UX PEIICHHE 1 16

48 KBanpaTHbpie HEpaBEHCTBA U UX PEIICHHE 1 16

49 KBanparHbpie HEpaBEHCTBA U UX PEIICHHE 1 17

50 KBanparHbpie HEpaBEHCTBA U UX PEIICHHE 1 17
I'pacdmyeckas nuHTEpIIpeTalvsg HEPABEHCTB

51 Y CUCTEM HEPaBEHCTB C IBYMsI 1 17
MepEeMEHHBIMU
I'padmyeckas uHTEpIpeTaLls HEPABEHCTB

52 U CUCTEM HEPABEHCTB C IBYMsI 1 18

NEPpECMECHHBIMU




KonTtposnsHas paboTa o teme

53 "HepaBencrsa" 18

54 KBaf[paTI/I‘-IHafl ¢bynkus, e€ rpaduk u 18
CBOWCTBa

55 KBaf[paTI/I‘-IHafl ¢bynkus, e€ rpaduk u 19
CBOWCTBA

56 KBaf[paTHqHaﬂ ¢byHkuys, e€ rpaduk u 19
CBOWCTBa

57 [Tapa6osa, KOOpIMHATHI BEPIIUHBI 19
mapadoJIbl, 0Ch CHMMETPHUH 1TapadoIbI

58 [Tapaboua, KOOpAMHATHI BEPLIMHBI 20
napaboJIbl, 0Ch CHMMETPHUH 1TapaboITbI

59 [Tapaboua, KOOpAMHATHI BEPLIMHBI 20
1mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI

50 ITapa6oa, KOOpAUHATHI BEPIIUHEI 20
1mapadoJIbl, 0Cb CHMMETPHUH MapadOoJIbI

61 [Tapa6oa, KOOpAUHATHI BEPIIUHEI 21
napaboJibl, 0Cb CHUMMETPUH 11apaloJIbl

62 [Tapa6oma, KOOpAUHATHI BEPIIMHEI 21
napaboJibl, 0Cb CHUMMETPUH 11apaloJIbl

63 I'paduku pynkuuit: y =kx, y=kx +b, 21
y=K/X, y=x3, y=vX, y=|X|

64 I'paduku pynkuuit: y =kx, y=kx + b, 99
y=K/X, y=x3, y=vX, y=|X|

65 I'paduku pynknmit: y =kx, y=kx + b, 99
y=K/X, y=x3, y=vX, y=|x|

66 I'paduxu Gynkmmii: y = kx, y=kx + b, 99

y=K/X, y=x3, y=VX, y=|X|




I'paduxn Gynkmmii: y = kx, y=kx + b,

67 23
y=k/X, y=x3, y=vX, y=|X|

68 I'padpuxm Gynxmmii: y = kx, y=kx + b, 93
y=k/X, y=x3, y=vX, y=|X|

69 KonTpomnsHas padora o teme "OyHknun" 23

70 IloHsiTHE YHUCIOBOH ITOCIEN0BATEIHLHOCTH 24
3aaHue ocae0BaTeIbHOCTH

71 peKkyppeHTHOU popmymnoit u hopmynoit n- 24
o 4JIeHa

7 Apudmernueckas U TeOMeTpHIecKast 24
MPOrpeccuu

73 Apudmernueckas U TeoOMeTprIecKast o5
MPOrpeccuu
dopmyibl N-T0 WieHa apuhMEeTUIECKON U

74 r€OMETPUUECKOU MPOTPECCUI, CYMMBI 25
MEPBBIX N WIEHOB
®dopmyitbl N-ro WieHa apuhMEeTUUECKON U

75 r€OMETPUYECKOM MPOTPECCUI, CYMMBI 25
MEPBBIX N WICHOB
dopmyitbl N-ro WieHa apuhMEeTUIECKON U

76 reOMETPHYECKOM MPOTrPeCcCHii, CyMMBbI 26
MePBBIX N YWIECHOB
@opmysbl N-ro uieHa apuPMeTHIECKON U

7 TreOMETPHYECKON MPOTrPEeCcCHii, CyMMBbI 26
MEPBBIX N YWIECHOB
dopmybl N-ro uieHa apuPMEeTHIECKON U

78 TrE€OMETPUYECKOMN IPOTrPECCUI, CYyMMBI 26

TIEPBBIX N YICHOB




79

N3006pakenue 1wieHOB apu(pMeTH4eckoil u
reOMETPUYECKON IIPOrpeCcCUil TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH

27

80

N300pakenue 1wieHOB apu(pMeTHIecKoi u
reOMETPUYECKON IPOrpecCuil TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH

27

81

JIMHENHBIN ¥ SKCIOHEHIIUAIbHBIA POCT

27

82

CrnosxHble POLIEHTHI

28

83

CrnosxHble POLIEHTHI

28

84

KonTponbnas pabora no teme "HuciaoBbie
nocJjeaoBaTeabHoCTH"

28

85

[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3alusI 3HaHUH. 3aIuCh,
CpaBHEHUE, IEUCTBUS C IEUCTBUTEIbHBIMU
YUCIIaMH, YU CIIOBAS TIpsMast

29

86

[ToBTOpEeHue, 0600IICHNE 1
cucrtemaTusanus 3HaHui. [IponeHTsl,
OTHOIIICHHUSI, POTIOPITUN

29

87

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTtusanus 3Hanuil. OKpyriieHue,
npUOIKEeHHE, OLIeHKa

29

88

[ToBTOpEeHUE, 0000IICHNE 1
cUcTeMaTH3alvs 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apHU(PMETHUCCKUM
CII0cOO0OM

30

89

[ToBTOpEHue, 06001IEeHNE U
cucTeMaTu3anusd 3HaHuu. Pemenue
TEKCTOBBIX 337124 apu(PMETHUECKUM

30




CIIocoOoM

90

[ToBTOpEHue, 0600IICHNE U
cucTeMaru3anusa 3Hann. Pemenne
TEKCTOBBIX 33129 apHPMETHICCKUM
CII0COOOM

30

91

[ToBTOpEHUe, 0000MIICHNE U
CHUCTEeMaTU3als 3HaHH.
[TpeobpazoBanue anredpanyecKux
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS

31

92

[ToBTOpEeHuE, 0600IIEHNE 1
CUCTEMAaTH3aIs 3HAHWH.
[IpeobpazoBanue anredpanyecKux
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS

31

93

[ToBTOpEeHue, 0600IICHNE 1
cUCTeMAaTu3aIys 3HaHUH.
[IpeobpazoBanue anredpanyecKux
BBIpAKEHUH, TOMTyCTUMbIC 3HAUCHHS

31

94

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTH3allHs 3HAHUH.
[IpeobOpazoBanue aredpanyecKux
BBIPKCHUH, TOMTYCTUMbIC 3HAYCHUS

32

95

[ToBTOpEeHUE, 0000IICHNE 1
cucreMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX

byHKIMI

32

96

[ToBTOpEHue, 0600IEeHNE U
cucTeMaTH3anus 3HaHui. OYHKIIH:
MOCTPOCHKE, CBOMCTBA U3YUCHHBIX

byHKIMII

32




[ToBTOpEHue, 0600IIEeHNE U
97 cucreMarusanus 3HaHul. OyHKINN:

IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX
byHKIII

33

[ToBTOpEHue, 0600IICHNE U
cucremaTusanus 3Hanuii. OyHkuu:

98

IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX
byHKIMNA

33

[ToBTOpEeHue, 0600IICHNE U
99 cucreMaTH3anus 3HaHui. ['paduuaeckoe
PEIICHUC ypaBHeHI/II\/'I U UX CUCTEM

33

[ToBTOpEeHUE, 0600IIEHNE 1
100 cucTeMarm3anws 3HaHui. [ padudeckoe
pellcHNe YPAaBHEHHUI U UX CUCTEM

34

101 Hrorosas koHTpoJbHAS paboTa

34

102 O00011IeHne U cucTEMaTU3aINs 3HAHUN

34

OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME

102







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

Anrebpa. 7 knacc : yueonuk / FO. H. Makapsiues, H. I'. Munniok, K. 1. Hemikos,
C. b. CyBopos: nnox penakuueit C. A. TensikoBckoro. - Mocksa: [Ipocsenienue,
2022

Anrebpa. 8 knacc : yuebnuk / FO. H. Makapsiues, H. I'. Munmiok, K. W.
Hemxos, C. b. CyBopos: nox peaakiuei C. A. TenskoBckoro. - Mocksa:
ITpocenienue, 2022

Anrebpa. 9 knacc : yueobnuk / FO. H. Makapsiues, H. I'. Munmiok, K. W.
Hemxos, C. b. CyBopos: nox peaakiuei C. A. TenskoBckoro. - Mocksa:

ITpoceenienue, 2022

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

CamocTosTeNnbHbIE B KOHTPOJBHBIE Pa0OTHI MO anredpe: 7 kiacc: K yueOnuky FO.
H. Maxkapsruesa u ap.; nox penakmaueit C. A. TensikoBckoro "Anrebpa. 7 kimace". /
IO. A. T'ma3koB, M. S. I'anamBuim,. - MockBa: M3garenbctBo "Ok3amen', 2018
CamocTosTeNbHBIC U KOHTPOJIBHBIE PaboTHI 10 anredpe: 8 kinace: kK yueOHuky FO.
H. Maxkapsruesa u ap.; mog pen. C. A.Tensaxosckoro "Anre6pa. 8 xiacc". / FO. A.
I'mazkoB, M. 5. I'amamBuim,. - Mocksa: M3garenscTBo "Dx3amen"”, 2018
Anreobpa. KoHnTponbHble U caMocTosiTeIbHbIE pPaboThI 9 Kiacc: yueOHoe mocodue

1u1st o01eoOpa3zoBarenbubix opranusanuid/ JI. b. Kpaiinesa. - Mocksa:



[Tpocsemenue, 2021

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
MHTEPHET

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

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

https://m.edsoo0.ru/7f419d08






