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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sABIAETCS OJHHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3zoBaHMs: OHa oOOecHeuyuBaeT M3yYEHHE JPYIuX JIUCLUUIUIMH, Kak
€CTECTBEHHO-HAyYHOTO, TaK W TyMaHUTAPHOTO IIUKJIOB, €& OCBOCHHE
HEOOXOAMMO JJisi TPOJOJDKEHUS O0Opa3oBaHWS M B TIOBCETHEBHOM KHU3HHU.
Pa3Butne y oOywaromuxcsi HayYHBIX MPEACTABJICHUA O MPOUCXOXKICHUU WU
CYIIHOCTH aireOpanyeckux adCTpakiiuii, Cmoco0e OTPaKeHHUsI MaTeMaTUYECKOM
HAYKOU SIBJICHUW U TPOIIECCOB B MPHUPOJIC U OOIIECTBE, POJIM MAaTEMAaTHIECKOTO
MOJICTMPOBAaHUSI B HAyYHOM IIO3HAHMM MW B TMPAKTHKE CIIOCOOCTBYET
GbOpMHUPOBAHHIO  HAYYHOTO  MHPOBO33PECHHMS W KA4eCTB  MBIIUICHUS,
HEOOXOJUMBIX JUIsl ajanTallid B COBPEMEHHOM IM(poBOM OOIIECTBE.
N3yuyenue anreOppl oOecrieynBaeT pa3BUTHE yMEHUsI HAOJII0JaTh, CPAaBHUBATD,
HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUYHOCTH MBINUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO 0OOCHOBBIBATh CBOU JCWCTBUS M BBIBOBI, (OPMYITHPOBATH
yTBepkieHusa. OcBoeHue Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST O0YyYaroNuXCsl: OHM HCIONB3YIOT JIEAYKTHUBHBIC W WHIYKTUBHBIC
paccyxeHus, o000IIeHue U KOHKPETU3aluio, abCTparupoBaHue U aHaJIOTHUIO.
OOydeHue anredOpe MpeanoiaraeT 3HAUYUTENbHBIM 00BEM CaMOCTOSATEIIBHOM
NESATENBHOCTH OOYYaIOUIMXCS, IO3TOMY CaMOCTOSATENbHOE pElIeHUe 3a/1a4
SABIISIETCS peann3alueil 1eATeTbHOCTHOTO MPUHIIUITA O0YIECHHUS.

B crpykrype mporpammbl yueOHOro kKypca «Amiredpa» [jsi OCHOBHOI'O
oOmero o0pa3oBaHHMsI OCHOBHOE MECTO 3aHUMAIOT  COJEPKATEIbHO-
MeTonudeckue JuHUW: «Uucma ©  BBEMHCICHUS», «AJreOpandeckue
BEIPOKCHUS», «YPaBHEHUS W HEpaBeHCTBa», «DyHkrumy. Kaxmgas u3 »THX
CoJIepKaTeIIbHO-METOIMUECKUX JIMHAM Pa3BUBACTCS HA MPOTSDKCHUH TPEX JIET
U3YUYCHUS Kypca, B3aUMOJICUCTBYS C APYTHMMH €r0 JMHUSAMH. B xo0/1e n3yueHus
y4eOHOro Kypca OOydYalomUMCS MPUXOJUTCS JIOTMYECKU PacCyKIaTh,
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBSI3U ¢ 3TUM B IIporpammy
yueOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPE/ICTAaBIIEHHBIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTH4YEeCKOro o0pa3oBaHus
U CHOCOOCTBYIOUIME OBJIAJICHUIO OOYYalOIUMHUCS OCHOB YHHUBEPCAIBHOIO
MaTeMaTHdeckoro s3bika. Copaep)kaTeabHOW W CTPYKTYpPHOM OCOOEHHOCTBHIO
y4e0HOTO Kypca « AnreOpay sBISICTCS €r0 HHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «YucCna W BBIYMCICHHS» CIY>XKUT OCHOBOM JUIst
JalbHEWIIer0  M3yYeHHsT  MaTeMaTHKH, CHOCOOCTBYET  pa3BUTHIO Y
oOydJarommxcst ~ JOTUYECKOTO  MBINUICHUS,  (QOPMHPOBAHUIO  YMEHUSA
M0JIb30BAThCSl AITOPUTMAMH, a TaK)KE MPHUOOPETCHHUIO TPAKTUIECKUX HABBIKOB,
HEOOXOUMBIX JIJI1 TIOBCEAHEBHON >KM3HW. Pa3BUTHE TOHATHS O 4YHCIIE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs CBS3aHO C PALMOHAIBHBIMU U
UppallMOHATBHBIMA ~ YHCIIaMH,  (OpMUpPOBaHWEM  TPEACTABICHHA O
JCUCTBUTEIILHOM YHUCJIE. 3aBEPIICHUE OCBOEHHUSI YHMCIOBOM JIMHUUA OTHECEHO K
cpeaHeMy oOleMy 00pa3oBaHMUIO.

Conepkanue JByX aireOpamdyeckux JUHUM — «AnareOpanyeckue
BBIPOKCHUS» U «YPABHEHMS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHHIO Y
o0Oydaromuxcsi MaTeMaTHYeCKOTo armapara, HEOOXOAWMOTO [UIsl PelIeHUs
3a/la4 MaTeMaTHK{, CMEXKHBIX TPEIMETOB M IMPAKTHKO-OPUECHTUPOBAHHBIX
3ajay. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHMsl y4deOHBI MaTepual
TPYIIUAPYETCS BOKPYT PAIMOHAIBHBIX BBIpAXEHUH. AnreOpa IEeMOHCTPHPYET
3HaYEHNE MAaTEMAaTHUKH KaK sI3bIKa IS TIOCTPOCHUSI MAaTEMAaTHYECKUX MOJICIICH,
OMMCaHMs MPOLIECCOB U SIBJICHUI peaibHOro Mupa. B 3anaun oOyuenus airedpe



BXOJIT TaKXke JajbHeilIee pa3BUTHE AJITOPUTMHUYECKOTO  MBIIIJICHHS,
HEOOXOMMOr0, B YaCTHOCTH, JJIs OCBOCHUS Kypca HHPOPMATHKH, 1 OBIIAJICHHUE
HaBBIKAMH JIEAYKTHBHBIX paccyxacHuii. [IpeobpazoBanue CUMBOJIBHBIX (OpPM
CIOCOOCTBYET Pa3BUTUIO BOOOPAXKEHHUS, CIIOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Conmepxanne  (QyHKIIMOHATBHO-TpAQUUECKOW JIMHUU  HAIEJIEHO Ha
NoJIydeHHe OOydyaromuMucs 3HaHUd O (YHKUMSIX KaK  BaKHeWIen
MaTeMaTHYeCKON MOJENIN MJii OINWCAaHUS W HCCIENOBAaHUS Pa3HOOOPa3HBIX
NpPOIECCOB W SIBJICHMNA B Tpupoje U oOmecTtBe. V3yuenue wmartepuana
CIIOCOOCTBYET Pa3BUTHUIO y OOYUYAIOIIMXCS YMEHHS HCIOJIb30BaTh Pa3IMYHbIC
BBIPA3UTEIIbHBIC CPEJCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CUMBOJINYECKHE,
rpauueckue, BHOCUT BKJIad B (OPMHUPOBAHHUE MPEICTABICHUH O POJIU
MaTEMaTHUKH B Pa3BUTUU ITUBUIIN3AINH U KYJIbTYPHI.

CornacHo ydeObHOMY IulaHy B 7-9 Kiaccax u3yyaercs y4eOHbIM Kypc
«Anrebpa», KOTOPBII BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl COACPKAHMS:
«Yucna ¥ BBIMHUCICHUS», «ANTeOpanuecKue BBIPAKCHHUS», «YPaBHEHHS U
HEPaBEHCTBa», « DyHKIIUMY.

Ha wusyuenue yueOHoro kypca «Anredpa» orBoautcs 306 dacos: B 7
kimacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B HEJIen0),
B 9 ximacce — 102 yaca (3 yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUA
7 KIIACC

Yuciia ¥ BBIYMCICHUSA

Jpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OAHOU (HOPMBI 3aMUCH
npobeit k apyroil. IloHsTMe panMOHANBHOTO 4YHUCJA, 3aluCh, CPaBHEHMUE,
yHOpSAJOYMBAHUE PALMOHAIBHBIX 4YHCeNl. Apu(METUYECKHE JIEUCTBHUS C
palMOHAIBHBIMYA YHMCIaMU. Pemenue 3a1ad U3 peaJbHOW IMPAKTUKHA HA YaCTH,
Ha JpoOHu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTEJNEM: OIpeesieHHe, mpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpEAENICHUs, 3anuch Oonpmmx uyucen. lIpoueHTsl,
3aMKCh MPOLEHTOB B BUJAE APOOHU U JApOoOH B BHUJIE MPOLIEHTOB. TpU OCHOBHBIE
3a/1a4M Ha NPOLEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOW NMPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB JIEJIMMOCTH, PA3JIOKEHHE Ha MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHple 3aBUCHMMOCTH, B TOM 4HUCJIE€ MpsAMas M oOparHas
IPONOPLIHUOHAIBHOCTH.

AJuire0OpanvecKkue BbIPaKeHUs!

[lepeMeHHbIE, YHCIIOBOE 3HAYEHHWE BBIPAKEHUS C  I[EPEMEHHOM.
Jlonyctumble 3HaueHHsI NepeMeHHbIX. l[lpencraBiieHHE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B BUaE (opmMyibl. Beruucienus no ¢opmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPAXXEHUH, TOXIECTBEHHO pPABHBIE BBIPAKEHHUSA, MpaBUIIA
npeoOpa3oBaHuss CyMM M IPOM3BEJEHUM, MpaBUja PACKPBITHS CKOOOK U
IPUBEACHUS TIOJIOOHBIX CJIaraeMbIX.

CBOICTBa CTENIEHU C HATYPAJIBHBIM ITOKA3aTEJIEM.

Opnounenbl W MHoroujeHnl. (CreneHbr MHoroujleHa. ClioxkeHHe,
BBIYMTAHUE, YMHOKEHUE MHOTOWIEHOB. DOPMyIIbl COKPAIEHHOTO YMHOKEHUSA:
KBaJpar CyMMbl M KBajaparT paszHocTH. Dopmyna pa3sHOCTH KBaApPATOB.
Pa3znosxenne MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABECHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBuiia MpeoOpa3oBaHMs ypaBHEHMS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JInHelHOE ypaBHEHHME C OJHOM INEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHHMs, pEUICHUE JMHENHBIX ypaBHEHHMU. (CoCTaBlI€HUWE YpPAaBHEHUU IIO
YCJIOBHIO 3a7ja4M. PereHne TeKCTOBBIX 3a7a4 C IOMOILBIO YPABHEHHM.

JIuneitHoe ypaBHEHHE C JBYMs MepeMeHHbIMU M ero rpadpuk. Cucrema
JBYX JIMHEWHBIX YPaBHEHHMM C JBYMs II€peMEHHbIMU. Pemienue cucrem
ypaBHEHUI CIOCOOOM MOACTAaHOBKHU. [Ipumepbl perieHus TeKCTOBBIX 3aJad C
IIOMOIIIBIO CUCTEM YPABHEHHM.

DyHKIUN

Koopaunata Toukm Ha npsamoi. UucnoBele mpomexyTku. PaccrosHue
MEXKy ABYMS TOUKaMH KOOPJAWHATHOW MPSAMO.

[TpsimoyrosibHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u opauHaTa
TOYKM Ha KOOPJAMHATHOM IulocKOCTU. Ilpumepsl rpaukoB, 3aIaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcuMoOcTell. [lonarue QyHkuu.
I'padux ¢ynxuuu. CpoiictBa (yHkumid. JIuHeitHas ¢yHkuusa, e€ rpaduk.
I'padux pysxuum y = [|x|. ['paduueckoe pemieHre TUHEHHBIX ypaBHEHUH H
CUCTEM JINHEVMHBIX YPaBHCHUM.

8 KVIACC



Yucia 1 BBIYMCICHUSA

KBagpartueiii kopenb u3 uymcna. [loHsarue o0 HUppaMOHATIBEHOM YHUCIE.
Jecstuunble MPUOITMKEHUS VUPpPalOHAIBHBIX YuUCell. CaoiicTBa
apu(pMETHIECKUX KBAJPATHBIX KOPHEW W MX MPUMEHEHHE K MPeoOpa3zoBaHUIO
YUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUSIM. [[eCTBUTENBHBIE YUCTIA.

Crenenp Cc uenblM mokazareneM M e€ cBoiicTBa. CTaHaapTHas 3amuch
yuca.

AnreOpanvecKkue BhIpaKCHUSAJIreOpandeckue BbIPasKeHusl

KBagpaTHelii TpEXUseH, pa3ioKEHUE KBaJIpaTHOTO TpEXWIEHA Ha
MHOKHUTEIH.

AnreOpaunyeckass apoOb. OCHOBHOE CBOMCTBO airedOpanyeckod ApoOwu.
CrnoxxeHue, BbIYMTaHUE, YMHOXKEHHUE, JelieHHe aireOpandeckux apoOei.
PanmonanbpHbie BhIpaKeHHUS U UX ITpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY paBHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHnue, ¢opmyna KOpHEW KBaJApPAaTHOTO YPaBHEHMS.
Teopema Buera. Peumenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM U
kBajpaTHbIM. [IpocTeiimme 1poOHO-paMOHaTIBHBIC YPaBHEHUS.

I'paduaeckass wHTEepmperanuss YpaBHCHHH C JBYMS TEPEMECHHBIMUA U
CUCTEM JIMHEMHBIX YPAaBHEHUM C IBYMsI IE€peMeHHbIMH. [Ipumepsl pemieHuns
CHCTEM HEJIMHEWHBIX YPABHEHUU C IByMS IEPEMECHHBIMU.

Peliienne TeKCTOBBIX 3aj/1au anreOpandyeckuM CrocoooMm.

YucinoBble HEpaBeHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ omHOM
IEpEMEHHON. PaBHOCWIILHOCTh HEPABEHCTB. JIMHEHWHBIE HEPABEHCTBA C OJIHOM
nepeMeHHOU. CUCTEMBI TMHEWUHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

OyHKINNPYHKIUA

[Tonsitue Qynkuu. OO6MacTh ONpeneseHus] U MHOXECTBO 3HAUYCHUMN
dbynkuuu. CiocoOb! 3a1anus PyHKITUH.

I'padux pynkmuu. Urenue cBoiictB pynkimu mo e€ rpaduky. [Ipumeps
rpaduKoB GYyHKIHA, OTPAKAIOIMINUX PEATLHBIE TMPOIECCHI.

OYHKIUK, OMHUCHIBAIOIIAE MPSIMYI0 U OOpaTHYIO MPOMOPIMOHATbHBIC

3aBHCHMOCTH, HX Tpaduku. OyHkmmm y = x2, y = x3, y = \x, y=|x|.
I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.
9 KUIIACC

Yuca v BbIYMCICHUSA

PanmonanbHple  4WcCa, HPpPALNUMOHAIBHBIE  YHUCIA, KOHEYHBICE H
OECKOHEUYHBIE JECATHYHBIC JpoOH. MHOXECTBO JEHCTBUTEIBHBIX YHCEII,
JNEHCTBUTEIbHBIC YHCIIa KaK OCECKOHEUYHBIE JeCATHYHBIC JpoOu. B3ammHO



OIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIECTBUTEIBHBIX YHUCEN H
KOOPAVHATHOM NIPSMOM.

CpaBHeHHME JCHCTBUTENBHBIX 4YHCET, apU(PMETUUYECKUE JECUCTBUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 00OBEKTOB OKpY)KarOLIEro MUpa, UIMTEIBHOCTh IPOLECCOB B
OKpY>KaroleM MUpE.

[Ipubnuk€HHOE  3HAUYEHHE  BEJIWYUHBI, TOYHOCTh  NPUOIMIKEHHUS.
Oxkpyrnenue yucen. [Ipuknaka u oieHKa pe3yJbTaTOB BEIYUCICHHM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PenieHne ypaBHEHUM, CBOASIIUXCS K IMHEUHBIM.

KBanparnoe ypaBHenue. Pemienue ypaBHEHMU, CBOJAIIMXCS K
KBaJpaTHeIM. bukBaapatHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUU
TPETHEU U YETBEPTOM CTENEHEN PA3JI0KEHUEM Ha MHOKUTEIIN.

Pewenue apoOHO-pallMOHANIBHBIX YpaBHEHUH. PerieHre TeKCTOBBIX 3a7ad
anreOpanyeckuM METOJIOM.

VYpaBHeHuUE ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHMM C JByMs II€pEeMEHHbIMHU. PelieHne cucrem aAByX
YPaBHEHHMM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOW CTEIECHHU.
['padpuueckas maTEpHIpETALIMs CUCTEMBI YPABHEHHUN C IBYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanvyecKumM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OAHOM MEpeMEHHOM. Pemenne cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM nepeMeHHOW. KBaapaTHble HEpaBEHCTBaA.
I'paduueckass mHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

OyHKINNPYHKIUA

KBagpartuunas ¢yunkuus, e€ rpadux u coiicta. [lapabona, koopauHaTHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHH ITapaboJIbI.

Ipaduxu pyrxmmit: y =kx, y=kx +b, y=k/x,y=x3,y=Vx,y =[x , u
VX CBOWCTBA.

YucnoBele nocieA0BaTEIbHOCTUUHCIOBBIE MMOCIeI0BATEIbHOCTH H
NMporpeccuu

[TonsiTEe YMCIOBOW MOCIEIOBATENLHOCTH. 3aJaHHUE TMOCIIECI0BATEIbHOCTH
peKkyppeHTHOH hopMyIioit u GopmMysoil n-ro UiieHa.

Apudmernueckas U reoMeTpudeckas mporpeccur. @opMysibl 7-TO YjieHa
apu(METHIECKON U TEOMETPUIECKON MTPOTPECCH, CYMMBI IEPBBIX 71 YICHOB.

N3obpaxkenne 4dieHOB apu(pMeTHUeCKO M reoMeTpUUYecKor Mmporpeccuit
TOYKaMU Ha KOOPAUHATHOM IJIOCKOCTH. JIMHEMHBIN 1 SKCIIOHEHIUAJIBHBIN POCT.
CnoXHbIE TPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHHSA IMPOrpaMMbl Y4YEOHOro Kypca
«Anredpa» XapaKTepU3yITCs:

1) maTpuoTHyYecKoe BOCIMTAHHE:

IPOSIBJIEHWEM MHTEpPECA K TMPOLNUIOMY H HACTOSAIIEMY POCCHUCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCUMCKHUX
MAaTE€MAaTHKOB U POCCUMCKOW MAaTEMATUYECKOM IIKOJbI, K UCIIOJIb30BAHUIO ATUX
JOCTHKEHUW B IPYTUX HAyKaX U NPUKIAJAHBIX cepax;

2) rpa’kaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEN IpakJaHWHA U peau3alMu
€ro Ipas, MPEACTABICHUEM O MAaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pa3MYHBIX  CTPYKTYp, SBJIEHUH, Mpolenyp TIpaxxIaHCKOro oOmiecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBbIO K OOCYXKJICHHIO ITHYECKHUX
npoOsieM, CBS3aHHBIX C MPAKTHYECKHMM NPUMEHEHUEM JOCTHKEHUH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-3THUECKUX MPHUHILMIIOB B JEATEIbHOCTH
YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AKTHMBHOE Yy4YacTHE€ B PEIICHUHM MPAaKTUYECKHX 3a]ad
MaTE€MaTUYECKON HaINpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTE€MaTHUYECKOIO
0o0pa3oBaHMs HA MPOTSHKEHUM BCEH JKM3HU ISl YCIEUTHOW MPpO(ecCuOHAIbHON
NESATENbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HHJIMBUAYAIbHOM TpPACKTOpPUU OOpa3oBaHUA M KUZHEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlay, PEUICHUH, pacCyXICHUI, YMEHUIO BHUJIETh
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUuel B JESATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, IPUPOIbI
U 0o0IIecTBa, MOHUMAHUEM MaTEeMaTHYECKON HAayKd Kak c(epbl YeloBeUeCKOu
NEeSATENbHOCTH, ATANOB €€ pa3BUTHUS U 3HAUMMOCTH JIJIsl Pa3BUTHUS LMBUIM3ALIIH,
OBJIAJICHUEM S3BIKOM MaTEeMaTUKHM M MaTEMAaTHYECKOW KYJIbTYpOH Kak
CPEICTBOM  IIO3HAHUSA MHUpa, OBJAJACHHEM MPOCTEUIIMMHU  HABBIKAMHU
UCCJIEI0BATENbCKON JEATENBHOCTH;

6) ¢pusnyeckoe BocnuTaHue, GOpMHUPOBaAHHE KYJAbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIAr MOy YHsI:

TOTOBHOCTBIO NPHUMEHSITh MAaT€MAaTHUYECKHE 3HAHHUSI B MHTEPECAaX CBOETrO
3I0pOBbsl, BEIEHUs 3J0pOBOr0 oOpa3a JKU3HU (310pOBOE IMHUTAaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, pEryisipHas (Qusnyeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKA pedieKCUM, TPU3HAHUEM CBOETO
paBa Ha OLIMOKY W TaKOT'O K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUU I pelleHus
3a]1a4 B 00J1aCTU COXPAHHOCTH OKPYKAIOILIEH Cpebl, IIIaHUPOBAHMS ITOCTYIIKOB



U OLEHKHU HUX BO3MOKHBIX MOCJIEJICTBUI ISl OKPYIKAOIIEH Cpesibl, 0OCO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U IMYTEW UX PEIEHUs;

8) apanTtanmus K M3MEHAKIIMMCH YCJIOBHUAM COLMAJIBHOH U
NPUPOIHON Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NE€ATE€IbHOCTb, B TOM
YUCJI€ YMEHUE YUUTbCA y JPYTUX JIoAeH, NpuoOpeTaTh B COBMECTHOM
JeSTEebHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 OMNbITA APYTHX;

HEOOXOMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHUN, B TOM YHCIIE
dbopMyIUpOBaTh UJECH, MOHATHS, TUIOTE3bl 00 OOBEKTAX M SIBJICHUSIX, B TOM
YyHUCJIE paHee HEU3BECTHBIX, OCO3HaBaTh AEPUUUTHI COOCTBEHHBIX 3HAHMUA U
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYyalMlO, BOCIPUHUMATH
CTPECCOBYIO CUTYyallMI0 KaK BbI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMbIE pEUIEHUS U JAEUCTBUS, (GOPMYIUPOBATh U OLEHUBATH PUCKHU U
NOCJIEICTBUA, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/LHBIE YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

ba3oBble Jjoruueckue qeMcTBUA:

e BBISBIIATH u XapaKTEpPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIIIEHUN MEXKy MOHSITHUSMH,
bopmyIHpOBaTH ONpeACICHUS TOHSITHM, YCTAaHABIIMBATh

CYIIIECTBEHHBIN MPU3HAK KJacCU(PUKAIIMU, OCHOBAHUS JJisi 0000IICHUS
Y CPaBHEHUSI, KpUTEPUU NMPOBOJUMOI0 aHAIIU3A;

e BOCHPUHUMATH, (QOPMYJIUPOBATH U MPEeOOPa3OBBIBATH CYXKICHUS:
YTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIHeE,
YCJIOBHBIE;

e BBISBIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpeursi B (DaKTax, JAaHHBIX, HAOIMIOJCHUSX U YTBEPKICHUSX,
npejyiaratb ~ KpUTEPUM N1 BBISBJICHUST  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUMIL;

e JI€NIaTh BBIBOJIBI C MCIIOJIL30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

e pazdupaTh JA0KA3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHUM (MIpsSMbIC U

OT  TOPOTUBHOIO),  MPOBOJAUTH  CAMOCTOSITEIbHO  HECIJIO0XKHbIE
JI0Ka3aTeIbCTBA MaTEeMaTU4YECKHUX (bakToB, BBICTPAnBATh
apryMEeHTAlMIO, IIPUBOJUTH IIPUMEPBHI U KOHTPHPHUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKACHMUS;

e BbIOMpATH CrOCOO pelieHus] y4eOHOU 3aJauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPAaTh HauOOJEe MNOAXOAAMMA C y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3zoBrble uccienoBarebckue N1eiCTBUS:

e HCIOJNB30BaTh BOMNPOCHI KaK  HMCCJIEAOBATEIBCKUI  MHCTPYMEHT
NO3HaHusA, (POPMYIMPOBATH BONPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHE,
npo0iieMy, CaMOCTOSITENIBHO YCTAaHaBIMBaTb MCKOMOE M JaHHOE,
(GbopMHpOBaTh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHE;

e TMPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
DKCHEPUMEHT, HEOOJIBIIOE  HUCCIEJOBAHME IO  YCTAaHOBJICHHUIO



OCOOCHHOCTEHl MaTeMaTHYSCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITETbHO  (OpPMYJIUPOBAaTh  OOOOIIEHHSI U  BBIBOJBI MO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOACHUS, WCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH TIOJYYCHHBIX PE3yIbTaTOB, BBIBOJIOB M 0000IIECHNUI;
MPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIIECCa, a TAKKE BBIIBUTATH
MIPETOI0KEHHUS O €TO Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTHh MH(OpPMALIUU, TAHHBIX,
HEOOXOAMMBIX JIJIsl PELICHMS 3aauH;

BBIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTaBIICHHUS;

BbIOMpaTh (OpMy NpeAcTaBlieHUs WHOOPMAUMU M WILIIOCTPUPOBATH
pellaeMble 3aJayd CXE€MaMHM, AuarpaMMaMH, WHOM rpaukod M HX
KOMOHMHAIIMSIMHU;

OLICHMBAaTh HAJAEKHOCTh UH(POPMALIMH IO KPUTEPUIM, NPEI0KEHHBIM
YUHUTENIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

BOCHIPUHUMATh MU (OPMYJIUPOBATH CYXJIEHHUS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOLIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M NHCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS MO XOAY pPELICHUs 3aJladyd, KOMMEHTHPOBATh MOJYyYE€HHbIN
pe3ynbTar;

B XOJ€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMbI, TPOOJIEMBI, PEIIAEMOM 3aaul, BbICKA3bIBATh UECH, HALICJICHHbIC
Ha MOUCK pEUIeHMs, CONOCTABJISTh CBOU CYXKJIEHUA C CYXICHUSIMU
JPYTUX YYacTHUKOB JHMAJIOTa, OOHApYyXUBaTh pa3IMuU€ U CXOJACTBO
NO3ULUNA, B KOPPEKTHOM (popMe (HOpMyIupoBaTh pa3zHOIIIACHs, CBOU
BO3PAXKEHUS;

NPEACTaBIATh  pe3yjbTaThl  pEIICHHWs  3aJauyd, OKCIEPUMEHTA,
UCCJIEIOBAHUSI, MPOEKTa, CaMOCTOSITENIbHO  BbIOMpAaTh  (opmar
BBICTYIUIEHHS C Y4Y€TOM 3aJad Npe3eHTaluh U OCOOEHHOCTEU
ayJIuTOPHH;

NOHMMAaTh M  MCIOJIb30BaThb  MPEUMYyIIECTBA  KOMaHJIHONM U
WHAMBHUIYAIbHON PaOOTHl MPH pPEIICHUH y4eOHBIX MaTEeMaTHUECKHUX
3ajay;

NpUHUMATh  LE€Jb  COBMECTHOM  JIEATENbHOCTH,  IUIAHUPOBATH
OpraHu3allil0 COBMECTHOM padoOThl, pacHpelneisTh BHAbBI padoT,
JIOTOBapUBATHCSI, OOCYXKAaTh MPOIECC U PE3yJbTaT paboThl, 0000IIATH
MHEHHS HECKOJIbKUX JIIOJCH;

y4acTBOBaThb B TPYMIOBBIX (opmax paboTbl (0OCykIaeHus, OOMEH
MHCHISIMH, MO3TOBBIC IUTYPMBI W JPYTHC), BBINOJHATH CBOX YacTh
paboThl M KOOPAMHUPOBATH CBOM JAECUCTBUS C JPYTUMHU YICHAMH
KOMaH/Ibl, OLIEHUBAaTh KAu€CTBO CBOEr0 BKJIaJa B OOUIMH MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICHCTBHUSI.

PeryasiTuBHbIE YHUBEPCcAJIbHbIE yUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEJIHO COCTABJIATh IUIaH, AJITOPUTM pELICHUs 3a1ayu (WUiu
€ro 4acTb), BBIOMpPATh CIOCOO peUIeHUs C YYETOM HMMEIOLIUXCS
pECypcOB U COOCTBEHHBIX BO3MOXXHOCTEW, apryMEeHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

e BIAAETh cIOcO0AMU CaMOIPOBEPKH, CAMOKOHTpPOJIA Ipolecca H
pe3ysbTara peluieHus MaTeEMaTUYEeCKOH 3a1auH;

e TMpPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUH
3aJlayd, BHOCHTb KOPPEKTUBBI B JIESTEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLEHUBATh COOTBETCTBUE pe3yjbTaTa MACSITEIBHOCTU IOCTABICHHOM
HeIM U YCIOBUSIM, OOBSCHATH MPUYMHBI  JIOCTMOKEHHUS — WIIU
HEJOCTW)KEHUA  UEeJIM, HaxOoJWTh  OWIMOKY, J1aBaTb  OLEHKY
NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyyenus B 7 kjacce oOydYarolIUWUCS MOJIYUYUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIbTATHI:

Yucia u BBIYMCTICHUS

BolinonHATh, coveTasi yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUECKUE
JEUCTBUSA C PAllMOHAILHBIMU YHCIIAMHU.

Haxonuth 3Hau€HHs YMCIIOBBIX BBIPAXKEHHM, TPUMEHSITh pa3sHOOOpa3HbIE
cnocoObl W NOpUEMBI  BBIYUCICHHMS 3HAYEHUHM JPOOHBIX  BBIPAXKECHUIA,
coziepKalnX OOBIKHOBEHHbIE U JAECSITUYHbBIE APOOH.

[TepexoauTs OT 0JJHOI (OPMBI 3aIIMCH YKCEIl K APYyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U yIOPSI0YUBATh PALIMOHAIILHBIE YHCTIA.

OKpyrisaTh yucnia.

BbINONHAT, NPUKUAKY M OLEHKY pe3yjibTaTa BBIYMCIEHUH, OLEHKY
3HAYEHUN YHCIIOBBIX BBIPAKCHHU. BBINONHATH NEUCTBUSA CO CTENEHSMH C
HATypaJbHBIMU MMOKA3aTEISIMU.

[IpumMeHsATP NpU3HAKK  JEIMMOCTH, pPaA3JIOKEHHE Ha  MHOXKHUTENIU
HaATypaJbHBIX YHCEIL.

PewmaTe npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, IPOMNOPLHOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMHU, UHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3ajad ¢  y4€TOM OIrpaHUYEHUM, CBA3aHHBIX CO
CBOMCTBAaMHU paccMaTpPUBAEMBbIX OOBEKTOB.

AJure0panvecKkue BbIPaKeHUs!

Hcnonb3oBaTh  anreOpanyeckyrd  TEPMHHOJOTHIO W CHUMBOJIHKY,
IPUMEHSTH €€ B IPOLIECCE OCBOEHUS YUeOHOro MaTepuara.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXKEHUN MPHU 33JaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BeinonuaTe  mpeoOpa3oBaHus  1I€JIOTO  BBIPAXKEHUS B MHOTOWIEH
IPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHUEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOWIEHAa Ha MHOIOWIEH M MHOrO4YJIeHa Ha
MHOTOWJIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3IoKEHUE MHOTOYJIEHOB HAa MHOMKUTEIU C MOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOILEro MHOXMTEJSA, TPYNIUPOBKU CJIaraeMblx,
npuMeHeHus (POPMYJT COKPAILEHHOTO YMHOKEHHS.

[TpumensaTe npeoOpa3oBaHUs MHOTOYJIEHOB JUISl PEUIEHUS pa3IMYHBIX
3a]1a4 U3 MaTEMAaTUKH, CMEKHBIX IPEMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypPaJbHBIMHU IOKA3aTEIAMH IS
npeoOpa3oBaHUsI BEIPAKECHUI.



YpaBHeHUS U HEPABECHCTBA

Pemars nuHENHBIE ypaBHEHUs C OJTHOM NEPEMEHHOM, IPUMEHSS IpaBUia
nepexosa OT HMCXOOHOTO YpaBHEHMS K paBHOCWIBHOMY eMy. [IpoBepsrs,
SBJISIETCA JIX YUCIIO0 KOPHEM YPaBHEHUS.

[TpumensaTh rpaduyeckre MeToAbl PU PEIIEHUH JINHEWHBIX YPaBHEHUHN U
UX CUCTEM.

[TonOupaTe mpuMepsl map 4YMCEN, SABISIOMIMXCS PELICHUEM JIMHEHMHOIO
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

Crpoutb B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEHMHOrO YpPaBHEHHS C
JIBYyMsl NIEPEMEHHBIMU, MOJIb3YSACh rpaUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pewmate cucrembl JBYyX JIMHEWHBIX YPaBHEHUM C JBYyMsl IEPEMEHHBIMU, B
TOM 4YHciie TpauuecKH.

CocraBisiTh M pemaTh JIMHEMHOE YPaBHEHHE WA CUCTEMY JIMHEHMHBIX
YPaBHEHHM 110 YCJIOBHMIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIA pe3yJIbTaT.

DOyHKIUU

N300paxkaTh Ha KOOPJAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOILKE
3aJaHHBIM KOOpAMHATaM, JIy4HM, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YHMCIIOBBIC
IPOMEKYTKH Ha alNre0OpandyeckoMm si3bIKe.

OrMeuarb B KOOPAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTh TIpapuku JuHEHHbIX (yHKIUA. CTpouth rpaduk
byHKUMU y = [X|.

OnuceiBaTh € TNOMOLIBIO (YHKIHMI H3BECTHBIE 3aBUCUMOCTH MEXAY
BEJINYMHAMM: CKOPOCTb, BPEMsI, PACCTOSIHUE, LI€HA, KOJHWYECTBO, CTOUMOCTb,
POU3BOAUTEILHOCTD, BpEMsi, 00BEM pabOTHI.

Haxonute 3HaueHne PyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpaduueckuii crnocoO NpeACcTaBiICHUS U aHajIu3a UHPOpPMaLIUH,
U3BJIEKaTh M MHTEPIPETUPOBATh HMHPOPMALUIO M3 TpadHUKOB peabHBIX
IIPOLIECCOB M 3aBUCHUMOCTEM.

K koniy oOydenus B 8 kjacce oOydaroluiicsl MOJIYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia M BIYMCICHUSA

Hcnonp30BaTh HAYAIBHBIE MPEICTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX
yycesn Il CpPaBHEHUs, OKPYIJIEHUS W BBIYMCICHHH, H300paxarb
JNEUCTBUTENBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

[TpumeHsATh NOHATHE apU(PMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOIWUTh
KBaJIpaTHbIE€ KOPHU, UCHOJb3Ys IPU HEOOXOAMMOCTH KAJIbKYJISATOP, BBIIOJIHATD
npeoOpa3oBaHusl BBIPAKEHUM, COJEpXKAIIMX KBaJpaTHbIE KOPHHU, HMCMOJb3Ys
CBONCTBA KOPHEMN.

Hcnonb30BaTh 3aMCH OOJBIIMX M MAJBIX YHCEJI C OMOIIBIO JE€CATUYHBIX
npoOeii u creneHelt yucina 10.

AJuire0panvecKkue BbIPaKeHUs!

[IpuMEHATE TOHATHE CTENEHH C LENbIM I0KA3aTeleM, BBIIOJIHITh
npeoOpa3zoBaHus BBIPAXKEHHM, COAEPKAUIUX CTETIEHU C LEIbIM ITOKA3aTEIEM.

BhINONHATE TOXKIECTBEHHBIE MPE0OPA30BaHUS PALIMOHATIBHBIX BbIPAKEHUI
Ha OCHOBE IPaBUJI ICUCTBUI Ha/Jl MHOTOYWIEHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[TpumensaTh npeoOpa3oBaHMs BEIPAXKEHUN JJIs peLICHUs pa3IMYHbIX 3a1a4
Y3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON ITPAKTHKHU.

YpaBHeHUS U HEPABEHCTBA



Pemars nuHeliHbIe, KBaAPATHBIE YPABHEHUS U PALlMOHAIBHBIE YPABHEHMUS,
CBOJSIIIMECS K HUM, CHCTEMBI JIBYX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBoauThE MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH,
B TOM YHCJI€ C IPUMEHEHUEM TparuecKuX MpeAcTaBiIeHU (yCTaHABIUBATD,
MMEET JIM YpPAaBHEHHWE WM CUCTEMAa YPAaBHEHUM DPELICHUS, €CIM HMEET, TO
CKOJIbKO, U MPOYEE).

[lepexoauTh OT ciiOBECHON (hOPMYIMPOBKHU 3a7aud K €€ anredpandeckoi
MOJENU C IIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WIIM CHCTEMBI YpPaBHEHUU,
WHTEPIIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJauM ITOJYYEHHBIN
pe3yJbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPaBHEHMS, OLICHKH,
pelmaTh JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHCTEMBI, 1aBaTh
rpa@uyuecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA PEIIEHUN HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKIUN

[ToHuMaTh U UCMOIB30BATh (PYHKIMOHAIbHBIE MIOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYEHHUSI), ONPENEIATh 3HaUeHNE (DYHKIHMHU MO 3HAYEHUIO
apryMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crtpoutb rpaduku dJeMeHTapHBIX GYHKIIUN BUJA:
y =k/x, y =x2, y = x3,y = x|, y = VX, OIIHCBIBATb CBOMCTBA YHCIOBOIL

¢yHKIMH 110 €€ rpaduky.

K xonmy oOyuenuss B 9 kjacce 0Oyd4arOUUMiCs MOJYYUT CIETYIOIIUE
IIPEAMETHBIE PE3YJILTATHI:

Yucaa v BBIYMCICHUA

CpaBHUMBATH U YIIOPSAAOUYMBATH PALMOHAIBHBIE U MPPALMOHAIBHBIE YUCIIA.

BoinonuaTte apudmMernueckue IEHCTBUS € pPallMOHAJIBHBIMU YHUCIaMH,
coyeTrass YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C
VUPPaLUOHAIBHBIMU YHCIIAMMU.

Haxonute 3HaueHHs cTeneHEW ¢ LENbIMU IIOKa3aTellIMM U KOpHEW,
BBIUNCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisaTe JEUCTBUTENIBHBIE YHUCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pematpe nuHENHBIE U KBaJpaTHBIC YPAaBHEHHUs, YPABHECHUS, CBOAALINECS K
HUM, TIpOCTeNIINe IPOOHO-PALIMOHATIbHBIE YPaBHEHUS.

Pemats cuctembl JByX JIMHEMHBIX YPAaBHEHUW C JIBYMsI IEPEMEHHBIMU U
CHCTEMBl JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHECHHE HE SBIISIETCS
JIMHEUHBIM.

Pemate TekcTOBBIE 3ajaud anreOpandecKuM CIOCOOOM C MOMOUIBIO
COCTaBJICHUsSI ypaBHEHUsS WJIM CHUCTEMBI JIByX YpPaBHEHUH C JByMs
IIEPEMEHHBIMM.

[IpoBoauTe mpocTenie ucciie10BaHusl YpaBHEHUN U CUCTEM YPAaBHEHU,
B TOM YHCJI€ C IPUMEHEHUEM TpaduuecKux MpeicTaBiIeHUil (yCTaHABIUBATD,
MMEET JIM YPAaBHEHUE WJIM CHUCTEMA YPABHEHHUM DPEIICHUs, €CIM UMEET, TO
CKOJIbKO, U TpOYee).

Pemate nuHelHble HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXkaThb
pellIeHUEe HEPABEHCTB HA YUCJIOBOU IPSAMOM, 3alIMCHIBATh PEIICHUE C ITOMOIBIO
CHMBOJIOB.



Pemate cucTeMBbl JIMHEHWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CUCTEMBI
HEPABEHCTB HA UHCJIOBOM TMPSAMOM, 3alUCHIBaTh PEIICHUE C TOMOIIBIO
CHUMBOIJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUH PA3IUYHBIX 33/1a4.

DyHKIUU

Pacrio3naBath (pyHKIMM W3ydeHHBIX BHIOB. IloKa3bIBaTh CXEMAaTHYCCKU
pacrojoKeH!e Ha KOOPJAMHATHOM INIOCKOCTH IpauKoB QYHKIMHA BUaA: y = kX,
y=kx+b y=kix,y=ax2+bx +c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT

3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crpoutb 1 N300pakaTh CXeMaTUYECKU rpaMKH KBAIPATUUHBIX (QYHKIIHM,
ONKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX TpadHKaM.

Pacno3naBaTe kBajpaTH4yHyr0 (QYHKUHIO 10 (opmysie, OPHUBOIUTH
IpUMEPHI KBaJAPATUUHBIX (PYHKLIHN U3 peabHOMN KU3HU, PUBHKHU, TEOMETPHH.

YuciioBble MOCTEA0BATEIbHOCTH U MPOTPecCUn

Pacno3naBaTh apu(METHUYECKYI0 M T€OMETPUYECKYI0 MPOTPECCUU MpH
pa3HBIX Ccriocodax 3aJaHusl.

BbINONHATE  BBIYMCIEHHUS C MCHOJb30BaHUEM (OpPMYJ N-ro 4YieHa
apru(pMETUYECKON U Fr€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxkath 4jeHbl MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pewate 3aaun, CBSI3aHHBIE C YMCIOBBIMU MOCIEIOBATEIIBHOCTAMH, B TOM
yycle 3aJayd U3 PeaNbHOM KU3HM (C MCIOJIb30BAaHUEM KaJbKYJIATOPA,
U (POBBIX TEXHOJIOTUIA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmblI

KoanuyecTBo 4acos

Bcero

KonTpoJsbHbie padoThl

duekTpoHHbIe (LM poBbIE) 00pa3oBaTeIbHbIE
pecypchbl

Yucna u
BBIYMCIICHHUS.
PanmonanbHble
qHcia

25

bubmuoreka [{OK https:/m.edsoo.ru/7f415b90

Anrebpanyeckue
BBIPKCHUS

27

bubmuoteka [{OK https://m.edsoo.ru/7f415690

YpaBHeHus u
HEpaBEHCTBA

20

bubmuoteka [{OK https://m.edsoo.ru/7f415690

Koopaunats! u
rpadguku. OyHKIUNA

24

bubmuoreka L{OK https://m.edsoo.ru/7f415590

IToBTOpEeHUE N
000011IEHNE

bubmuoreka L{OK https://m.edsoo.ru/7f415590

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102




8 KUIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpamMmbl

KoanuyecTBo yacos

Bcero

KonTpoJsbHbie padoThl

duekTpoHHbIe (LM poBbIE) 00pa3oBaTe/IbHbIE
pecypcsbl

Yucna u
BBIYMCIICHUS.
KBanparHabie KOpHU

15

bubmuoreka [{OK https://m.edsoo.ru/7f417af8

Yucna n
BBIYUCIIEHUSL.
CreneHsn ¢ 1EeIbIM
IOKa3aTelieM

bu6mmoreka IIOK https://m.edsoo.ru/7f417af8

Anrebpanueckue
BBIPaKEHUSI.
KBanpatuslii
TPEXWIEH

bubnuoteka [{OK https://m.edsoo.ru/7f417af8

Anrebpanyeckue
BBIPaKECHHUS.
Anrebpanyeckas
po0b

15

bubnmnoreka [{OK https://m.edsoo.ru/7f417af8

YpaBHeHuUd U
HEpPaBEHCTBA.
KBanparusie
ypaBHEHUS

15

bubmuoreka I{OK https://m.edsoo.ru/7f417af8

YpaBHeHuUA U
HEpaBEHCTBA.
Cucremsl

13

bubnmnoreka [{OK https://m.edsoo.ru/7f417af8




ypaBHEHUH
YpaBHeHus u

7 HEpPAaBEHCTBA. 12 bubnmoreka [{OK https://m.edsoo.ru/7f417af8
HepasenctBa
o .

8 YHIIR 5 bub6mmoreka LIOK https://m.edsoo.ru/7f417af8
OCHOBHBIE TOHSATHUS
o .

9 YHKIHH 9 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
Uucnosbie QyHKIIUU
IT

10 OBTOPSHHE U 6 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
00001IeHHE

OBIIEE KOJIMYECTBO 102

YACOB I10 [TIPOT'PAMME




9 KUIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMporpamMmbl

KoanuyecTBO 4acos

Bcero

KonTpoJsbHbie padoThl

duekTpoHHbIe (LM poBbIE)
o0pa3oBaTesbHbIE pecypchl

Yucna 1 BEIYKMCIICHHUS.
JlelicTBUTENbHBIC YHCIIA

bubnuoteka [{OK https://m.edsoo.ru/7f419d08

YpaBHeHus u
HEPaBEHCTBA. Y pAaBHEHUS
C OJTHOM IIEPEMEHHOU

14

bubnuoteka [{OK https://m.edsoo.ru/7f419d08

YpaBHeHuUs U
HepaBeHCTBa. CUCTEMBI
ypaBHEHUH

14

bubnuoteka [{OK https://m.edsoo.ru/7f419d08

YpaBHeHus U
HEPaBEHCTBA.
HepasencrtBa

16

bubnmoreka [{OK https://m.edsoo.ru/7f419d08

OyHKINU

16

bubmuoteka [{OK https://m.edsoo.ru/7f419d08

YucioBble
[OCIEN0BATEIbHOCTH

15

bubnuoteka [{OK https://m.edsoo.ru/7f419d08

[ToBTOpeHue, o6o0mEH e,
cUcTeMaTu3alus 3HaHu|

18

bubnuoteka [{OK https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

102







ITHOYPOYHOE INTAHUPOBAHUME

7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoibHbIe padoThl

1 [TonsiTHE PALITMOHAIBHOTO YUCIIA 1
) Apudmernueckue 1eiCTBHA C

paloHaIbHBIMU YHCIAMHU !
3 Apudmernueckue 1eHCTBUS C

paloHaIbHBIMU YHCIAMHU !
4 Apudmernueckue 1eHCTBUS C

palOHaIbHBIMU YACIAMHU !
5 Apudmernueckue IeiHCTBUS C

palOHaIbHBIMU YACIAMHU !
6 Apudmernueckue IeiCTBUS C

paloHaIbHBIMU YHCIAMHU !
7 Apudmernueckue 1eHCTBUS C

paloHaIbHBIMU YHCIAMHU !
g CpaBHeHMeE, yHIOpsAA0YMBaHUE PALIMOHATIbHBIX

quce !
9 CpaBHeHMe, yHIopsA0YMBaHUE pallMOHATIbHBIX

quce !
10 CpaBHeHMe, yHopsA0YMBaHUE PallMOHATIbHBIX

qHCe 1
11 CreneHsb ¢ HaTypalbHBIM IIOKA3aTEIEM 1




12 CreneHb ¢ HaTypaJbHBIM IMOKA3aTEIEM 1
13 CrerneHb ¢ HaTypaJIbHBIM MTOKa3aTesieM 1
14 CreneHs ¢ HaTypalbHBIM IIOKA3aTEIEM 1
15 CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM 1
16 Pemenne ocCHOBHBIX 3a/1a4 Ha ApoOH,

MIPOLIEHTHI U3 PeasIbHOM NMPaKTUKU !
17 Perenue oCHOBHBIX 3a/1a4 Ha IpoOH,

MIPOLIEHTHI U3 PeasIbHOM NMPaKTUKU !
18 Perienue oCHOBHBIX 3a/1a4 Ha IpOOH,

IIPOLIEHTHI U3 PEAJIBHOM NPAaKTUKH !
19 Pemenrie OCHOBHBIX 3a/1a4 Ha ApooH,

IIPOLIEHTBI U3 PEAJIBHOM NPAKTUKH !
20 [Ipu3Haku AenUMOCTH, Pa3iIoKEHUs HA

MHO’KUTEJIHM HAaTypabHbBIX YHCEIl !
)1 [Tpu3Haky AEIMMOCTH, PA3JI0KEHUS Ha

MHO’KHTEJIHN HAaTypabHbBIX YHCEIl !
2 Peanbnble 3aBucuMoctu. [Ipsimast u oOpaTHast

IIPONOPLUOHAIBHOCTH !
” Peanbnble 3aBucumoctu. [Ipsimast u obpaTHast

IIPONOPLUOHATIEHOCTH !
24 Peanbnble 3aBucumoctu. [Ipsimast u obpaTHast

MIPONOPIMOHAIBHOCTH !
75 Peanbnble 3aBucumoctu. [Ipsimast u odpaTHast

MIPONOPIMOHAIBHOCTH !
26 Kontposnbnas pabora mo teme "ParmonanbHabie 1




gucia"

27 byKBeHHBIE BBIpaKE€HUS

)3 [Tepemennsbie. JlonmycTMbIe 3HAYCHUS
MEPEMEHHBIX

29 DopmyIibl

30 dopmyIbl
[TpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHUH,

31 PacCKpBITHE CKOOOK M MPUBEICHUE MOJOOHBIX
ClTaraeMbIX
[TpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUH,

32 packpbITHE CKOOOK U MPUBECHUE MTOAO0HBIX
ClIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BHIPAKEHUH,

33 pacKkpbITHE CKOOOK U MpUBEECHUE MTOAOOHBIX
ClIaraeMbIxX
[IpeoOpazoBanrie OyKBEHHBIX BHIPAKCHHM,

34 packpbITHE CKOOOK U MpUBEIEHUE MOAOOHBIX
cl1araeMbIxX

35 CBOJCTBa CTEIICHU C HATYPATHHBIM
roKasaresiem

36 CBOJCTBA CTEIICHU C HATYPATHHBIM
MOKa3aTeeM

37 CBoIiCTBa CTETICHU C HATYPATBHBIM
MOKa3aTeiem

38 MHorouieHsl




39

MHoTO0o4/IeHbI

CJIO)KGHI/IG, BbIYUTAHUEC, YMHOKCHUC

40 1
MHOT'O4JICHOB

A1 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE i
MHOT'O4JICHOB

4 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE !
MHOT'O4JICHOB

143 CrnoxeHne, BBIMUTaHUE, YMHOXKEHUE {
MHOT'OYJICHOB

44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS 1

45 @opMyIIbl COKPAIIEHHOTO YMHOXKECHUS 1

46 DopMyIibl COKPAIIEHHOTO YMHOXKEHUS 1

47 ®opMyJibl COKPAIIEHHOTO YMHOKEHUS 1

48 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS 1

49 Paznoxenne MHOTOWICHOB HA MHOXHUTEJH 1

50 PaznoxeHnne MHOTOWIEHOB Ha MHOXHUTENH 1

51 PaznoxeHne MHOrO4JIEHOB HA MHOXKUTEHN 1

52 PaznoxeHne MHOrO4wICHOB HA MHOXKUTEN 1

53 KonTponbHas padboTa no teme 1
"Anrebpandeckue BeIpakeHus"

54 VYpaBHeHue, IpaBuiia IpeodpazoBaHus !
ypaBHEHUs1, PABHOCWJIBHOCTb YPaBHEHUM

55 JIvHeitHoe ypaBHEHHE C OJTHOM MEpEMEHHOM, 1
pelieHne JIMHEMHBIX YPaBHEHUI

56 JInHeitHOe ypaBHEHHE C OJTHOM EPEMEHHOM, 1




pelIeHne JIMHEMHBIX YPaBHEHUI

JInHeitHOe ypaBHEHHE C OJTHOM MTEPEMEHHOM,

37 pelIeHUE JIMHEWHBIX YPaBHEHUI !
58 Pewenue 3amau ¢ mOMOIIBIO ypaBHEHUM 1
59 Pemenue 3a1ad ¢ moMOIIbI0 ypaBHEHUM 1
60 Pemenue 3a1a4 ¢ moMoIIbI0 ypaBHEHUI 1
61 Pemenue 3a1a4 ¢ NOMOIIBIO0 ypaBHEHUI 1
6 JIuneiiHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU

U ero rpapuk !
63 JIuneiiHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU

u ero rpaduk !
64 Cucrema JIByX JTUHEHHBIX YpaBHEHUH C ABYMsI

IIEPEMEHHBIMHU !
65 Cucrema IByX JTUHEHHBIX YpaBHEHHUH ¢ ABYMsI

NIEPEMEHHBIMU !
66 Cucrema 1ByX JJMHENHBIX YPAaBHEHHUH C ABYMsI

NIEPEMEHHBIMU !
67 Cucrema 1ByX JTMHENHBIX YPaBHEHHUH C ABYMsI

NIEPEMEHHBIMU !
68 Pemienue cucrem ypaBHEHUI 1
69 Pemenue cuctem ypaBHEHHI 1
70 Pemenue cuctem ypaBHEHMI 1
71 Pemenue cucreM ypaBHEHUN 1
72 Pemenue cucrem ypaBHEHUI 1
73 KonTponbHast pabota no teme "JIuHelHble 1




ypaBHeHuUs"

74 Koopaunara Touku Ha npsMoi 1
75 YuciioBble IPOMEKYTKH 1
76 UucnoBbie TPOMEKYTKH 1
77 Paccrosnue Mf)Kﬂy ,Z[B}/MSI TOYKaMHU 1
KOOpPJMHATHOM NpsSMOit
73 Paccrosnue Mf’:)KILy ,Z[BE/MSI TOYKaMHU 1
KOOpAMHATHOM NpsAMOi
79 [TpsMoyronbHas cucTeMa KOOpAMHAT Ha !
IUIOCKOCTH
20 [TpsaMoyronbHas cucreMa KOOpAMHAT Ha !
IUIOCKOCTH
81 [Tpumepsl rpadukoB, 3a1aHHBIX GOpMyITaMu 1
82 [Tpumeps! rpadukoB, 3a1aHHbIX HOpPMYIIaMu 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH 1
84 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMH 1
85 Urenue rpauKoB peabHbIX 3aBUCUMOCTEN 1
86 Urenue rpauKoB peabHbIX 3aBUCUMOCTEH 1
87 [Toustue GpyHKIHH 1
88 I'paduk pynkumu 1
89 CaoiicTBa pyHKITUN 1
90 CpoiicTBa QpyHKIIMI 1
91 Jluneiinas QpyHKIUSA 1
92 Jluneiinas QyHKIUSA 1




93 [Toctpoenue rpaduka TUHEHHON QYyHKIUN 1

94 [Toctpoenue rpaduka TUHEHHON QyHKIIH 1

95 I'padux pyHkuum y =[x| 1

96 I'paduk pynkuuu y =[x| 1

97 Kontponbhas pabota no teme "KoopauHatel u 1
rpaduku. OyHKuun"

08 IToBTOpEHME OCHOBHBIX MOHATUNA U METOJIOB 1
Kypca 7 knacca, 00001ieHre 3HaHUH

99 IToBTOpEHHE OCHOBHBIX MOHATUNA U METOJIOB |

Kypca 7 ki1acca, 000011eH1e 3HaHUH

100 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 METO/IOB {
Kypca 7 kiacca, 000011eH1e 3HaHUH

101 [ToBTOpEHNE OCHOBHBIX IMOHITUH M METOJIOB
Kypca 7 kiacca, 00001eHIe 3HaHUI

102 Wrorosast koHTposibHas paboTa 1

103 HOBTOpeHI/IC OCHOBHBIX IIOHSATHI U METOOB

Kypca 7 kiacca, 000011IeHIe 3HaHu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103




8 KUIACC

Ne i/

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoJsbHbie paboThl

KBagparHblil KOpEeHb U3 YuCia

[TonsiTe 06 MppanMoOHATFHOM YHCIIE

I[GCHTI/I‘IHBIC HpI/I6J'II/I)KeHI/IH HppaluOHAJIIbHBIX
YHUCCII

JecsaTuunble NpUOIMKEHHs UPPaLlMOHAIbHBIX
qucel

JlelicTBUTENBHBIC YKCTIA

CpaBHeHME JIEWCTBUTEIIBHBIX YHCET

CpaBHeHI/Ie JIECTBUTEIBHBIX YHUCEN

ApudmeTrdeckuii KBaJipaTHBIN KOPECHb

O |0 | [N | W

VYpaBHeHue Buaa X* = a

[SEE U G U

CpoiicTBa apu(MEeTHIECKUX KBAAPATHBIX
KOpHEHN

11

CBoiicTBa apu(pMeTHUECKUX KBaJPaTHBIX
KOpHEHN

12

[IpeoOpa3oBaHue YHCTOBBIX BHIPAKEHUH,
coJIeprKaliX KBaJpaTHbIE KOPHU

13

[IpeoOpazoBaHme YNCTOBBIX BHIPAKECHHI,
coZiepKalIuX KBaApaTHbIE KOPHU

14

[IpeoOpa3oBaHue YHCIOBBIX BHIPAKEHUH,
coZiepKalIUX KBaJgpAaTHbIE KOPHU




[IpeoOpazoBaHme YNCTOBBIX BHIPAKCHHIM,

15 COJIEpXKAIINX KBaJpaTHbIE KOPHU !
16 CreleHs ¢ IeIbIM ITI0Ka3aTelIeM 1

CrangapTHas 3anmuch uncia. Pazmepsr

00BEKTOB OKpYKAOIIEro Mupa (0T
17 AJIEMEHTAPHBIX YACTHUILL JO KOCMUYECKUX 1

00BEKTOB), JUINTEIBHOCTH IPOLIECCOB B

OKPY’KaIOIIeM MUpE
18 CBOJiCTBA CTEIEHH C LIEIBIM [TOKa3aTeIeEM 1
19 CBoIiCTBA CTEIEHH C IIEIBIM ITOKa3aTeIeEM 1
20 CBOICTBA CTCIICHU C LIEJIBIM ITOKa3aTeICM 1
21 CBoOICTBa CTCIICHU C LICIBIM ITOKa3aTeIeM 1
22 CBOJiCTBA CTEIEHH C LIEIBIM ITOKa3aTeIeEM 1
23 KBagpatHslil TpéxuneH 1
24 KBagpartHslil TpEXuieH 1
25 Paznoxenue kBajpaTHOTO TpEXUIeHa HA

MHOXUTEIIN !
26 Paznoxenue kBajpaTHOTO TpEXUIeHa HA

MHOYKUTEHN !
7 KoHnTtponbHas pabora o Temam "KBanpaTHbie

kopHu. Crenenu. KBagpatHslii Tpexuien" !
28 Anrebpandeckas 1po0b 1
79 JlommycTuMble 3HaUY€HUS IEPEMEHHBIX,

BXO/JISIINX B AIreOpanvdecKre BhIPaKCHUS !
30 JlomycTrMble 3Ha4E€HUs IEPEMEHHBIX, 1




BXOOAIIIUX B anre6panqec1<1/1e BBIPpAXCHUA

31 OcHOBHOE CBOMCTBO ayireOpanueckoi 1podu 1

32 Coxpartenue apobeit 1

33 Coxkparienue apooeit 1

34 Coxkparienue apooeit 1

35 CrnoxxeHue, BEHIYMTAaHUE, YMHOXKCHHE U i
neNieHne anredpanyeckux Apooeit

16 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE U i
neNieHne anredpanyeckux Apooeit

37 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE U !
JIeJICHUE aJireOpandecKux apooei

o CrnoxeHue, BEIYMTAaHHE, YMHOKCHHE U {
JIeJICHUE aJireOpandecKux apooei

39 [IpeoOpazoBanue BeIpaXEeHUH, COIEPIKAIIIX !
asireOpanveckue 1poou

40 [TpeoOpa3oBaHue BhIpaXKEHUH, COACPIKAIINX 1
asireOpandeckue Ipoou

A1 [TpeoOpa3oBaHue BhIpaXKEHUH, COACPIKAIINX i
anrebpandeckue Ipoou

0 KonTtponbHas pabota 1o teme i
"Anre6panyeckas Apoos"

43 KBanpaTHoe ypaBHeHHe 1

44 HenonHoe kBagpaTHOE ypaBHEHHE 1

45 Henonnoe kBagpaTHoe ypaBHEHUE 1

46 dopMyna KOpHEW KBaJPATHOIO YpaBHEHUS 1




47 dopMyna KOpHEW KBaPATHOIO YPaBHEHNUS 1
48 dopmysa KOpHEH KBaJpaTHOTO YpaBHEHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
51 Pemenue ypaBHeHH, CBOASIIUXCS K

KBaJIpaTHBIM !
59 Pewenue ypaBHeHM, CBOASIMUXCS K

KBaJIpaTHBIM !
53 [Tpocreiimme ApoOHO-paIIOHANIBHBIE

YpaBHEHHUS !
54 ITpocreiimue ApoOHO-pallOHAIBHBIE

YpaBHEHHUS !
55 Perienue TekCTOBBIX 3ajau C IOMOIIBIO

KBaJIpaTHBIX YPaBHEHUM !
56 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIIbIO

KBaJIpaTHBIX YPaBHEHUM !
57 KonTponbHas padota no teme "KBaaparHble

ypaBHEeHHUA" !

JluHeliHOe ypaBHEHHUE C IBYMs IEPEMEHHbBIMH,
58 ero rpauk, IpUMepsl pelIeHUs ypaBHEHUN B 1

LIEJIBIX YUCIIaX

JluHeliHOe ypaBHEHUE C JBYMs IEPEMEHHbBIMH,
59 ero rpauk, IpUMepsl peleHUs ypaBHEHUN B 1

LEJIBIX YUCIIax
60 JIuneliHoe ypaBHEHHE C IByMs IIEPEMEHHBIMU, 1




ero rpaduk, IpuMephbl PelIeHUs] ypaBHEHUI B
LEJIBbIX YUCIIAX

Pemenune cucreM JByX JTMHEHHBIX YPABHEHUN C

61 JIBYMsI IIEPEMEHHBIMU

62 Pemenne cucreM JByX JTMHEHHBIX YPABHEHUN C
JByMsI IIEPEMEHHBIMU

63 Pemienue cucrem AByX JIMHEHHBIX YPAaBHEHUH C
JBYMsI IIEPEMEHHBIMU

64 ITpuMepsl peleHns: CUCTEM HEITMHEUHBIX
YpPaBHEHUH € ABYMS IEPEMEHHBIMHU

65 IIpuMepsl perieHus: CUCTEM HEITMHENHBIX
YpPaBHEHUH C ABYMS IEPEMEHHBIMHU
I'padmueckas uHTEpIpETALlNsl YPAaBHEHUS C

66 JIByMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU
['paduueckas MHTEpIIpETAIUs YPAaBHEHUS C

67 JBYMsI IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

68 Perenne TeKCTOBBIX 33714 C IIOMOILBIO
CUCTEM YPAaBHEHHH

69 Pemenre TeKCTOBBIX 3a71a4 € IOMOIIBIO
CUCTEM YPAaBHEHUH

70 Pemenre TeKCTOBBIX 3a71a4 € IOMOIIBIO
CHUCTEM ypaBHEHUH

71 UucioBble HEPABEHCTBA U UX CBOMCTBA

72 UuciioBblE HEPABEHCTBA U UX CBOMCTBA




73

HepaBeHCTBO ¢ 01HOM ITEPEMEHHOMN

JIuneliHbIe HEPABEHCTBA C OJTHON NIEPEMEHHOU

74
U UX pelieHue

75 JIuneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOU
U UX peuieHue

76 JIvHeitHbIe HEpaBEHCTBA C OJHOM NMEPEMEHHOMN
U UX peuieHue

77 CucTeMbl TMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX PEIICHUE

73 Cucrembl TMHEHHBIX HEPABEHCTB C OHOM
MEPEMEHHOMN U UX PEIICHUE

79 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIlICHHE
N3o0pakeHue penieHus TMHEHHOTO

80 HEpaBEHCTBA U UX CUCTEM Ha YUCIOBOM
MIPSMOU
N3o00paskeHue penieHus TMHEHHOTO

81 HEPaBEHCTBA U UX CUCTEM Ha YHUCIOBOM
MPSAMON

2 Kontponbhas pabora o temam "HepaBeHcTBa.
CucreMbl ypaBHEeHHIT"

83 [Tonstue pynkunu

%4 OO6nacTh onpeaeieHns: 1 MHOXKECTBO 3HAUCHUM

byHKIUU




85 Crioco6sl 3a1anust QyHKIMI 1

86 I'paduk pynkunn 1

g7 CBoiicTBa GyHKIINH, UX OTOOpAKEHUE HA i
rpaduke

88 Urenue u moctpoeHue rpadukoB QyHKITAN 1

29 [Tpumeps! rpadukoB GYHKINH, OTpasKAIOIIIX 1
peabHbIE POLECCHI
@DyHKINH, OTIUCHIBAIOLINE NPSAMYIO U

90 00paTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH, 1
ux rpaduxu

91 ['unep6ona 1

92 ['unep6ona 1

93 I'padux pyHkmmm y = x? 1

94 I'paduk pynkuuum y = x* 1
OyHKIMH y =X2, y = X,y = VX, y = |X|;

95 rpaguuecKoe peleHne ypaBHeHU| U CUCTEM 1
YpaBHEHU I
OyHKkIMU y =X,y =X,y = VX, y = |X|;

96 rpaduyeckoe pelieHrne ypaBHeHU U CUCTEM 1
ypaBHEHUHU

97 [ToBTOpEHNE OCHOBHBIX MOHATUI 1 METOJIOB !
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HaHUI

08 IToBTOpEHNE OCHOBHBIX IOHATHIA U METO/0B 1
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HaHUH

99 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOIOB 1




KypcoB 7 u 8 KjaccoB, 00001eHne 3HAaHU I

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

100 KypcoB 7 u 8 KJ1accoB, 0000IIeHIEe 3HAHUN !
101 HroroBas KOHTpoNbHAs paboTa 1
102 IToBTOpEHNE OCHOBHBIX MOHATHNA U METO0OB !
KypcoB 7 u 8§ Ki1accoB, 0000IIeHre 3HAaHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102




9 KUIACC

Ne i/

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoJsbHbie paboThl

PaHI/IOHaJ'H)HI)IG qucia, uppanyuoHaJIbHBIC
YHcJjia, KOHCYHBIC U 66CKOH€‘~IHBIC JCCATUYHBIC
Ipobu

MHOXXECTBO JACHCTBUTEIBHEIX UHCE]I,
JICHCTBUTEIILHBIC YHCIIa KaK OCCKOHEYHBIC
JIECSITUUHBIE TPOOH

B3auMHO 0JTHO3HaYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEHCTBUTENIBHBIX YUCET U
MHO>KECTBOM TOYEK KOOPAUHATHOU MPSAMOMN

CpaBHeHHE IeHCTBUTENBHBIX YHCET,
apudmMeTnyeckue 1eUCTBUA C
JNEHCTBUTENbHBIMH YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HAa4YCHUC BCINMYHMHBI,
TOYHOCTD HpI/I6J'II/I)KeHI/I$I

Oxpyrienue yucen

OkpyriieHue yncen

HpI/IKI/II[Ka " OIICHKA pE3yJIbTATOB BBIUHCIICHUI

O |0 ||

IIpuknka v OLeHKa pe3yJbTaTOB BEIYMCIICHUN

W U N Y

JInneiinoe ypaBHeHue. Pelienne ypaBHeHuUH,
CBOJISIILIMXCS K JINHEHHBIM

11

JInneiinoe ypaBHeHue. Pelienne ypaBHeHuUH,




CBOIAIIIUXCS K JIMHEWHBIM

KBanpatHoe ypaBHeHue. PelieHne ypaBHEeHUN,

12 CBOJSIIMXCS K KBAaJPaTHBIM

13 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHMi,
CBOJSILIMXCS K KBAaJPaTHBIM

14 bukBanpaTHble ypaBHEHUs

15 bukBagpaTHbie ypaBHEHUS
IIpumepsl perieHus ypaBHEHUN TPETber U

16 YeTBEPTOU CTEIIEHEH Pa3JI0KEHUEM Ha
MHOKUTEH
IIpumepsl perieHus ypaBHEHUM TPETber U

17 YeTBEPTOU CTEIEHEN Pa3I0KEHUEM Ha
MHOKUTENH

18 Pemenue 1poOHO-paliMOHABHBIX YpaBHEHHH

19 Pemenue 1poOHO-pallMOHABHBIX YpaBHEHHH

20 Pemennie TekCTOBBIX 3a7au anredpandeckum
METOJIOM

)1 Pemienue TekCTOBBIX 3ajau anredpandeckum
METOJIOM

” Pemienue TekCTOBBIX 3ajay anredpandeckum
METOJIOM

” KoHnTtponbHas pabota 1o Teme "YpaBHEHHS C
OJIHOM IepeMeHHOI"

24 VYpaBHEHHE ¢ IBYMs IEPEMEHHBIMU U €r0

rpaduk




YPaBHeHI/Ie C IBYMs IIEPEMEHHBIMU U €TO

25
rpauk
26 Cucrema 1ByX JTMHENHBIX YPaBHEHHUM € ABYMsI
IIEPEMEHHBIMU U €€ pEeLICHUE
27 Cucrema 1ByX JMHENHBIX YPaBHEHHUM € ABYMsI
IIEPEMEHHBIMU U €€ pelIcHHE
)3 CucreMa IByX JUHEUHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ pelIcHHe
79 CucreMa IByX JUHEUHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ pellIeHUE
Pemenne cucreM 1ByX ypaBHEHUH, OTHO U3
30 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETIEHH
Pemenue cucreM IByX ypaBHEHUM, OJHO U3
31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU
Pemenue cuctem 1ByX ypaBHEHMM, OTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETIEHH
Pemenne cuctem 1ByX ypaBHEHMM, OTHO U3
33 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOI
CTEIICHU
34 I'paduueckas MHTEpIIpETALUs CUCTEMBI
YPaBHEHUH C IBYMs IEPEMEHHBIMU
35 Pemienune TekcTOBBIX 3a7au anredpanyeckuM

CII0CO0OM




Pemennie TekCTOBBIX 3a71au anredpandeckum

36 1

croco0oM
37 Konrponsnas padora no teme "Crucremsbl

ypaBHEHHUI" !
38 YucnoBble HEPAaBEHCTBA U UX CBOICTBA 1
39 UucrioBble HEPABEHCTBA U UX CBOMCTBA 1
40 JIvHeitHbIe HEpaBEHCTBA C OJHON MEPEMEHHOMN

U UX pelleHue :
41 JIuneliHble HEPABEHCTBA C OJTHOM NIEPEMEHHOU

U UX pelleHue :
4 JIuneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOU

U UX pelleHue :
13 Cucrembl TMHEWHBIX HEPABEHCTB C OJHON

IIEPEMEHHOM U UX pelIeHNe !
44 Cucrembl TMHEWHBIX HEPABEHCTB C OJHON

MEPEMEHHOMN U UX peIlIeHUE !
45 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM

MEPEMEHHOMN U UX peIlIeHUE !
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
47 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
48 KBagpaTHble HEpaBEHCTBA U UX PEILLIEHUE 1
49 KBanpaTHbie HEpaBEeHCTBA U UX PEILICHUE 1
50 KBagpaTHble HEPABEHCTBA U UX PEILIECHUE 1
51 ['paduueckas MHTEpIIPETAINs HEPABEHCTB U !

CHUCTCM HCPABCHCTB C IBYM: IICPECMCHHBIMU




['padmueckas uHTEpIpETALINsl HEPABEHCTB U

52
CHCTEM HEpPaBEHCTB C JIByMsI TIEPEMEHHBIMHU

53 Konrponbnas padora o reme "HepaBencrsa"

54 KBanpatuunas ¢pynkius, e€ rpaduk u
CBOMCTBA

55 KBanpatuunas ¢pyskius, e€ rpaduk u
CBONCTBa

56 KBanpartuunas ¢pyHkuus, e€ rpaduk u
CBOICTBa

57 [TapaGoia, KOOpAMHATHI BEPIIMHBI TapaOOJIbL,
0Cb CHUMMETpPHH apadoJIbl

58 [Tapabo:na, KOOpIMHATHI BEPIINHBI TApaOOIIbI,
0Cb CHUMMETpPHH 11apaboJIbl

59 [Tapabo:a, KOOpIMHATHI BEPIINHBI TApaOOIIbI,
0Cb CUMMETpPUHU TapaboJIbl
[Tapaboia, KOOpAUHATEI BEPIIUHEI TapadoJIbL,

60 ’
0Cb CUMMETpPUHU TapaboJIbl

61 [Tapabomna, KOOpAUHATHI BEPIIUHBI TapaOOoIIbI,
0Cb CUMMETpPHH apaboIibl

6 [Tapabo:a, KOOpIMHATHI BEPIINHBI TApAOOIIbI,
0Cb CUMMETpPHH 1apaboIibl

63 I'paduxu pynkmmii: y = kx, y =kx + b, y=k/x,
Y=X2, y=VX, y=IX|

64 I'paduku dynkomii: y = kx, y =kx + b, y=k/x,

y=xX>, y=VX, y=[X|




I'paduku pynkuuii: y = kx, y = kx + b, y=k/x,

65 N B
y=%’, y=VX, y=Ix|

66 I'paduxu pynkmmit: y = kx, y =kx + b, y=k/x,
y=X, y=vX, y=IX|

67 I'paduxu pynkmit: y = kx, y =kx + b, y=k/x,
Y=, y=vX, y=IX|

68 I'paduxu bynkomii: y = kx, y =kx + b, y=k/x,
y=X, y=vX, y=IX|

69 KontponbHas pabora mo teme "dyHkiun"

70 IToHsATHE YMCIIOBOM NTOCIIEIOBATEILHOCTH

71 3a/iaHue NOCIEe10BaTENIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIoii n-ro ujaeHa

7 Apudmerndeckas U reoMeTpudecKas
IIPOrpeccuu

7 Apudmerndeckas U reoMeTpudecKas
IIPOrpeCcCUu
®opmyItel N-ro YiIeHa apuHMETHIECKON 1

74 F€OMETPUUYECKON MPOrPECCUid, CYMMBI MEPBBIX
N YIEHOB
®opmyIibl N-ro 4ieHa apuHMETHIECKON U

75 re€OMETPUYECKOMN ITPOTrPECCUI, CYMMBI IIEPBBIX
N 4IEHOB
®opMyIibl N-ro YjeHa apuHMETHIECKON U

76 r€OMETPUYECKOMN ITPOrPECCUM, CYMMBI IIEPBBIX
N 4ICHOB

77 ®opMmyiibl N-ro 4jaeHa apuGMeTHIECKOn 1




T€OMETPUUYECKON MPOTrPECCUM, CYMMBI ITEPBBIX
N 4WICHOB

®opmyIibl N-ro 4jaeHa apuGMeTHIECKON U

78 r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX
N YWICHOB
N300pakeHue 4eHOB apu(hMETHUECKON 1
79 Tr€OMETPUYECKON ITPOrPECCUM TOYKAMU HA
KOOpPJMHATHOM TIOCKOCTH
H300paxeHue wieHOB apu(pMeTHuyecKoit u
80 reOMETPUUYECKOI MPOrpeccuil TOUKaMH Ha
KOOPJMHATHOM TIIOCKOCTH
81 JIMHEWHBIN ¥ SKCTIOHEHIIUATIbHBIA POCT
82 CrnoHble TPOLEHTHI
83 CrnoHble TPOLIEHTBI
%4 KonTponbhas pabota no teme "Hucnossie
MOCJIEI0BATEILHOCTH"
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
85 3HaHUMU. 3aMUCh, CPABHEHHE, IEUCTBUS C
JIEMCTBUTENIbHBIMU YHCIIAMU, YUCIIOBAsI MpsMast
26 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus
3HaHM. [IponeHTHI, OTHOLIEHHUS], TPOTIOPLIUN
g7 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
3HaHui. OKpyTriIeHue, MPUOIIKEHHE, OIEHKA
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
88 3HaHUH. PellleHnne TEKCTOBBIX 3a4a4

apumMeTnyecKkuM crnocooom




&9

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHUM. Pemenne TeKCTOBbIX 3a/1a4
apu(PMETHIECKUM CIIOCOOOM

90

[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHui. Pernenne TeKCTOBbIX 3a/1a4
apumMeTnyecKkuM crnocodom

91

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHuil. [IpeoOpa3oBanue aaredpanyeckux
BBIPAXEHU, JOMyCTUMbIE 3HAUECHUS

92

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHui. [IpeoOpa3oBanue anredpanyeckux
BBIPAXEHUH, JOMYCTUMbIE 3HAUECHUS

93

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus
3HaHuil. [IpeoOpa3oBanue anredOpanvaecKux
BBIPXEHUH, TOMYCTHUMbIE 3HAYCHUS

94

[ToBTOpeHue, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHuil. [IpeoOpa3oBanue anredOpanvaecKux
BBIPKCHUH, JOMYCTUMbIE 3HAUCHHUS

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHU. yHKIMK: IOCTPOEHHUE, CBOMCTBA
M3Y4YEeHHBIX (QyHKUIUN

96

[ToBTOpeHHEe, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHU. ODyHKIMK: IOCTPOCHUE, CBOWCTBA
M3YYEHHbIX (QyHKUIUN

97

[ToBTOpeHuEe, 00001IEHNE ¥ CHCTEMAaTH3aIUs
3HaHUW. DYHKIMU: IOCTPOECHHUE, CBOMCTBA




M3YYEHHBIX QyHKUIUN

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS

98 3HaHU. OyHKIUKU: IOCTPOEHUE, CBOMCTBA 1
W3YYCHHBIX (DYHKIUH
[ToBTOpeHME, 006001IEHNE U CUCTEMAaTH3aIUs

99 3HaHU. ['paduueckoe perieHne ypaBHeHuU u 1
UX CHUCTEM
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

100 3HaHui. ['padudeckoe penieHne ypaBHEHUN 1 1
UX CHUCTEM

101 Hrorosasi koHTpobHas paboTa 1

102 O00011eHre 1 cCUCTEMAaTU3ALINS 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

Anrebpa 7 kiacc A.I'.Mepaisik, B.b.Ilononckuii, M.C. Sxup
Aunre6pa 8 kiacc A.I'. Mepaisik, B.b. TTononckuii, M.C. Skup
Aunre6pa 9 kinaccA.I'.Mep3znsik, B.b. [Tononckuii, M.C. Sxup

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIS
Junaktudeckue MaTepuansl anredpa 7-9 A.I'. Mepainsk u ap.

Metoauueckoe nocooue anredpa 7-9 E.B. bymko, A.I'.Mep3msik

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
NUHTEPHET

https://infourok.ru/

teacher@uchi.ru

https://fipi.ru/

https://matematiku.ru/

https://resh.edu.ru/
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