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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHuA: OHAa 00eCIeYnBaeT U3yUYECHUE IPYTUX JTUCHUIUIMH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTApHOTO IMKIOB, €€ OCBOCHHWE HEOOXOAMMO MJis
MIPOJIOJDKEHUS 00pa30BaHUs M B MIOBCETHEBHOMN JXU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUU M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUss MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B MpUPOJE W OOIIeCTBE, POJM MaTEeMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KayeCTB MBIILICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM HU(PPOBOM
obmectBe. M3ydyenme anreOpbl oOecrieuynBaeT pa3BUTHE YMEHUS HaOJIIOJATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHSI W BBIBOJHI,
dbopmynupoBath yTBepxkaAeHUsA. OCBOEHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCSA: OHU MCIHOJB3YIOT JACAYKTUBHBIC U
WHYKTUBHBIE PacCyKJeHus, 0000IIeHe U KOHKPETU3aIlNio, a0CTparupoBaHue U
aHanoruto. OOyuyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSITENIFHOW  JIEATEIbHOCTH  OOYYalOIINXCs, IO3TOMY CaMOCTOSITEIbHOE
pElIeHHE 3a1a4 SABIISCTCS pealn3anei IesITeIbHOCTHOTO MPUHITUAIIA 00YUIEHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Ainredpa» s OCHOBHOTO
oO1iero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUUYECKUE
JuHUU: «Yucnaa ¥ BRIUKCICHUN», «ANTeOpandecKue BRIPAKCHUN), «YpaBHEHUS U
HEpaBeHCTBa», «DyHKimm». Kaxmas w3 3THX COJep)KaTEIbHO-METOIUIESCKHIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YyUCHHUS Kypca, B3aUMOJIECHCTBYS C
JPYTUMHU €ro JuHUsSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydaronumcs
MPUXOIUTCS JOTUYECKU PACCYKNaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3u ¢ 3THUM B Mporpammy yudeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, WPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTU4YeCKOro o0pa3oBaHusl U COCOOCTBYIOIIUE OBIAJECHUIO O0YyYarOIIUMUCS
OCHOB  yHHUBEpPCAJIBHOIO MareMmarudeckoro s3bika. ConaepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «YWclia W BBEYHCICHUS» CIYXKUT OCHOBOW IS
JAIbHEUIIIETO M3yUYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0YyYarOIINXCS
JIOTUYECKOTO MBINUICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEITHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS
CBS3aHO C palMOHAIBHBIMH M HUPPAlMOHANBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUN O JCHCTBUTEIIBHOM YHCIIE. 3aBEPUICHHWE OCBOCHHSI YHCIOBOU
JIMHUY OTHECEHO K CpeAHeMy 001IeMy 00pa3oBaHHIO.

Copneprxanue AByX anredpandeckux JMHUN — « AJIreOpanyeckre BhIpaKeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaroIIMXCs
MaTEMaTUYECKOro ammapara, HeoOXOAMMOTro JJid pelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TpyNIUPYETCs BOKPYT
palMOHAJIBHBIX BBIpaKEHUI. AJreOpa JEMOHCTPUPYET 3HAUEHNE MAaTEMATUKH Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTUYECKUX MOJEJIEH, ONHMCAHUS IPOLECCOB H
ABJIEHUN peaidbHOro Mupa. B 3amaunm o0ydeHuss anreOpe BXOZAT TakkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOIO MBIIUIEHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIS OCBOGHHMsSI Kypca HWH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKAMU
JeNyKTUBHBIX paccykiaeHuil. [IpeoOpa3oBaHre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEM K MATEMaTUYECKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-TPa(QUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHUE
00y4aroMMUCs 3HAaHUM O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOAENTn
JUISL OTIUCAHUSL M UCCIIEIOBaHUs Pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUN B MPUPOJIE
u obuectBe. M3ydyeHue marepuana crocoOCTBYeT pPa3BUTHIO Y OO0ydarouuxcs
YMEHHUSI UCTOIb30BaTh Pa3IMYHbIE BbIPAa3UTEIbHbIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauuecKkue, BHOCUT BKJIaa B (popMUpOBaHUE
MPEACTABICHUNA O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPHI.

CormacHo yueOHOMYy IlaHy B 7-9 kjaccax u3ydaercsi y4eOHbId Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKIIHI.

Ha uzyuenue yueGHOro kypca «Anredpay» orsogutcs 408 vacoB: B 7 Kiacce
— 136 yacoB (4 gaca B Henento), B 8 kinacce — 136 vacoB (4 yaca B Hezenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0]l OT OJHOU (OPMBI 3amHUCH
npobeit k apyroit. IloHaTne palnMOHAaIBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
yHOOpAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBHUS €
palrOHAIbHBIMU YKCIIaMH. Pelenne 3amad u3 pealbHOW NPAKTUKW HA 4acTH, Ha
JpooOu.

CrereHb C HaTypaJlbHBIM [IOKa3aTeleM: OIpelaesieHrue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpe/eNeHNs, 3auch 00onbIKX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTHI, PEILICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHUCEN.

Peanpubie  3aBUCMMOCTHM, B TOM 4YHClIe TipsMas W oOpaTHas
MIPONOPLUHOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HA4YEHUS NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucienus no popmynam. [lpeobpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHMs, MpPaBWIa MpPeoOpa3oBaHUsl CyMM U
POU3BENICHUH, paBUiIa PACKPBITUS CKOOOK U MPUBEIEHUS TTOJOOHBIX CIaraeMbIX.

CBoIICTBa CTENIEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpnHowreHsl U MHOTOWIEHBI. CTeneHp MHOrowieHa. Ciio)KeHue, BhIYUTAHUE,
YMHOXXEHHE€ MHOTOWICHOB. MOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaJparT pasHocTu. Popmylsia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JMHEHHOIO
YpaBHEHUS, pEIICHHE JIMHEWUHBIX ypaBHEeHH. CocTaBiI€HHWE YpaBHEHHI MO
YCIIOBHIO 3a71auu. PereHne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPABHEHU .

JluneliHoe ypaBHEHUE C IBYMsl IEpEMEHHbIMU U ero rpaduk. Cucrtema AByX
JMHEWHBIX yPAaBHEHHMU C JAByMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM yPaBHEHUM.

DOyHKUNHA



KoopaunaTta Touku Ha npsitMmoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mex Iy
JIBYMSI TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
TOUYKM Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1laHHBIX (HOPMYITIaMHU.
UYrenne rpadukoB peanbHbIX 3aBUcuMocTei. [lonstne ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas Qynkmus, e€ rpaduk. 'padux dpyHKIIMN
y = |X|. I'padmyeckoe perieHue ITUHEHHBIX YPAaBHCHUHW M CUCTEM JIMHEHHBIX
YPaBHEHUH.

8 KUIIACC

Yuciia ¥ BBIYUCTICHUA

KBagpatHblii kopeHb u3 uwucna. [loHsTue 00 HppalMOHAIBHOM YHCIIE.
Jecaruunble TpUOIMKEHUST UPPAIMOHAIBHBIX uKces. CBOMCTBA apu(MeTHYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpPa30BaHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIYUCJIEHUAM. J[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM NoKa3aTeneM U e€ cporictBa. CTaHaapTHAS 3alKCh YUCIA.

AnreOpandeckre BhIpaXeHUSAJreOpandeckne BbIpaKeHu sl

KBagpatHelii  TpEXWIEH, pa3jokKEHUE KBAJPaTHOIO TPEXWIEHA HA
MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanronanpHbIie BhIpaXKeHHUS U UX MTpeoOpa3oBaHue.

YpaBHEeHUS 1 HEPABEHCTBAY pAaBHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEeHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Ipocreiimue qpoOHO-paIMOHABHBIC YPaBHEHHUS.

['paduueckas uHTEpHpeTalvs YPaBHEHU C ABYMsSI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHUU C JBYyMS NEpeMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a7au aIredpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucreMbl JIMHEMHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKIMNPYHKUMH

[Tonsitue @Qynxkuuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHI
bynkuun. CiocoObl 3a1anus QyHKIUH.

I'padpux dbyskuuu. Utenue cBoiicTB ¢yHkumu mo e€ rpaduky. [Ipumepst
rpauKoB QYHKIHIA, OTPAKAIOIINX PEATTLHBIE TPOIIECCHI.



@OyHKIMKA, ONHUCHIBAIOIIME TPAMYI0O M OOpaTHYIO HpPONOPIMOHATbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkmun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pellicHHe YPaBHEHHI U CHCTEM YPaBHEHUH.

9 KJIACC

Yucaa 1 BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHATBHBIC YHCIIa, KOHEYHbIE M OECKOHEUYHBIE
JeCATUYHbIE ApoOr. MHOXKECTBO AEHUCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHbIE JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPJUHATHOM MIPSIMOU.

CpaBHEHHE JIEWCTBHUTENBHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
JIEUCTBUTEILHBIMH YHCIIAMH.

Pa3mepbl 0OBEKTOB OKpPYXKAIOWIEr0 MHpPA, UIMTEIBHOCTh IMPOILIECCOB B
OKPY>KaroIIEM MHpE.

[IpubnmxEHHOE 3HaUCHUE BEIMYMHBI, TOYHOCTHh NpuOIKeHus. OKpyTieHHe
yucell. [Ipuknika u oleHka pe3yjabTaToB BIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. PellieHrue ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBanpatnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUNA TPETbEU W YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIIU.

Pemenue npoOHO-palMoOHaIbHBIX YpaBHEGHUN. PerieHue TEeKCTOBBIX 3ajady
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs NEepeMEHHBIMH M ero rpaduk. PemieHue cucteM IBYX
JIMHEWHBIX YPABHEHHUN C IBYMS ITIEPEMEHHBIMU. PellieHne CUCTEM IBYX YpaBHEHHI,
OJIHO W3 KOTOpPBIX JMHEHHOE, a Japyroe — BTOpod cremneHu. [ paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 alnredpandyeckum crocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajnpartHeie HepaBeHCTBaA.
['paduueckass wHTEepHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

OyHKIMMPYHKIUU

KBaapatnuynas ¢ynkuwms, e€ rpaduk u cBoicrtBa. IlapaGona, KoopaUHATHI
BEPIINHBI TapadoJIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

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



YucnoBele  mocienoBaTEIbHOCTUYUHCIOBBIE  MOCACA0BATEABHOCTH M
Nporpeccuu

[loHATHE 4YMCIOBOM MOCIEAOBATENBHOCTH. 3aJlaHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOU popMyIoit u popMyJIol N-To YiIeHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyisl N-ro 4jaeHa
apu(PpMETUIECKON U T€OMETPUUECKON MTPOTrPECCHil, CYMMBI IEPBBIX N YIEHOB.

N300pakeHne 4YICHOB apHU(PMETUYECKON MU T€OMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAWUHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLIMAJIBbHBIA POCT.
CIoXHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«Anre0Opay XapaKTepHU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMaTUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOUEAYp TPakIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOIieM, CBA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaIbHO-3THYECKUX TPUHIUIIOB B JACSATEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEIICHUU NPAKTUUYECKUX 3aaad
MAaTEMAaTUYECKOW HAIPABIECHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSDKCHWHM BCEHM JKU3HU I YCHEIIHOW TpodeccrnoHaIbHOM
NESATENbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAIIBHOMY W  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiay, PEUICHUW, pacCY>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOIIecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeI0BEYECKOM
JIESITEILHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYUMOCTH JUISl Pa3BUTHUS LIUBUJIMA3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTEHIIMMHU HaBBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0/1aroNoJIyYus:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbSl, BEJEHUS  3/0pOBOr0  o0pa3a KM3HU  (30pOBOE  IUTaHMUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(pICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalMell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU Ul pEeUIeHUs 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAIOLIEH cpeabl, IMJIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOXHBIX IOCIEICTBUM MJIsI OKPYXKAIOUIEH CpeAbl, OCO3HAHHEM
r7100aIpHOr0 XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel UX pPeleHus;

8) aganTanusi K M3MEHSIOMMMCS YCJIOBHAM COUMAJIbHOH M NMPUPOIHOM
cpeasl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOjAed, NpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMM U3 OIIbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
(opMyJIMpPOBATh UJIEU, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTpPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCIEeACTBUSL, (YOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIM  MPHU3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymHpoBaTE W  NPeOOPA30OBBIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IWHWUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIE;



BBISIBJISAITH ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX,
npejjlaraTb  KpUTEpUM Ui BBISIBIEHMS ~ 3aKOHOMEPHOCTEN M
IIPOTUBOPEUNH;

JeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa30upaTh 10OKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN (TIPSIMbIE U OT
IIPOTUBHOTO0), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTesIbCTBa
MaTeMaTHYeCKUX (PaKToB, BBICTpauBaThb apryMEHTalldl0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnocod pemieHusi yd4eOHOM 3aqauu (CpaBHMBATh HECKOJIBKO
BapHAaHTOB pElIeHMs, BBIOMpaTh Haubosiee MOAXOASIIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

MCIIONIb30BaTh BOMPOCH! KaK MCCIE0BATEIbCKUNA HHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpPEUHE, MpolIemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (OpPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOAMTH [0 CaMOCTOSITENIBHO COCTABJIIEHHOMY IIJIaHY HECJIOKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HCCIAEAOBaHUE MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENHEHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaMm
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUI;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAKXKE BBIABUTATH
MPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIuu, IaHHBIX,
HEOOXOAMMBIX IS PEIICHHUS 3a1a9H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUS HWH(POpMAIMM U WLIIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JuarpaMMaMM, WHOM Tpagukod u HuxX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh HMH(OpPMAIMK TIO KPUTEPUSIM, TMPEITOKESHHBIM
y4HUTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



BOCIIpUHUMATh #  (OPMYIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHUS, SICHO, TOUYHO, TPaMOTHO BbIpa)xaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJIy pelIeHus 3a7]a9i, KOMMEHTHPOBATh IMOJTYYCHHBIN pe3yibTar;

B X0/ OOCYKJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoi 3a/1a4uu, BbICKa3bIBATh UJIEH, HAIICJIEHHBIC HA TIOMCK
pEIIeHUs, COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYMe M CXOJACTBO MO3HIIMMA, B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
NPeICTaBIATh  PE3yJNbTaThl  pEIICHUs  3aJadyd,  OKCIIEPUMEHTA,
UCCJEOBAHMS,  IPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 0COOEHHOCTEN ayIuTOPHUH;
MOHMMATh W HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHAUBHUIyaIbHON paboThl MpH pPEIMICHUH YUYEOHBIX MaTeMaTHYEeCKHX
3amad;

MPUHUMATD 11€JIb COBMECTHOW JESATENbHOCTH, TUIAHUPOBATh OPTraHU3aLIUIO
COBMECTHON paboThl, pacmpelneisTb BUABI pPadOT, JOroBapUBATHCH,
00CYyXJaTh MPOIIECC U PE3YNIbTAT pabOThI, 0000IIaTh MHEHHSI HECKOJIBKIX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHUs, OOMEeH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JApPYyTHE), BBIIOJIHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WIEHAMU KOMaH/bI,
OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHHBepCAJIbHbIE YUeOHbIE A€l CTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUs 3aJa4yu (WU €ro
4acTb), BbIOMpaTh CHOCOO peIIeHHs] C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb H KOPPEKTUPOBATH
BApUAHTHI pEUIEHUI C Y4ETOM HOBOM MH(pOpMAaIUH.

CﬂMOKOHTpOJ’IL, AMOIHUOHAJIbHbIN HHTEJIEKT:

BIQJETh CIOCOOAMHM  CaMONPOBEPKH, CaMOKOHTpOJIL Ipouecca H
pe3yJibTara peleHnss MaTeMaTUIeCKOM 3a/1a4u;

IPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JI€ATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSATENHCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JCATEIBHOCTU ITOCTABICHHOW LIEIU
U yCIIOBUSIM, OOBACHATh NPUUYMHBI TOCTUKEHUS WU HEJOCTUKEHUS LEIH,
HaXOJIUTh OIUOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjaacce oOydYaronIuiics TMOJYYUT CIEIyIONTUe
MpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrImioNtHATh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apudMeTHuecKue
JIEUCTBUA C PAIlMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH pPa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUI TPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT omHOM (OPMBI 3aMMKMCH YUCEN K JIPYro (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JACCITUYHYIO IPOOB).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHATILHEIC YHCIA.

OKpyrisaTh yucnia.

BBITIOHATS TPUKUIKY U OIEHKY pe3yJbTaTa BRIYMCICHHM, OIICHKY 3HAYCHUI
YHUCJIOBBIX BBIpaXKEHUI. BBIMOTHATH AEUCTBUS CO CTENEHSAMH C HaTypaJlbHBIMU
MOKa3aTeIsIMH.

[IpumMeHAT,  TPU3HAKK  JCITMMOCTH, pAa3JIOKEHHE HAa  MHOXKHTEIH
HATypaTbHBIX YUCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, WHTEPHPETUPOBATH
pe3ynbTaThl peUIeHUs 3a7a4 ¢ YIYETOM OTpaHUYCHHM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonp30oBaTh anreOpandecKkyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS yueOHOTo MaTepuarna.

HaxonuTte 3HaueHUs: OyKBEHHBIX BBIPAKEHHM NPHU 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BeimonHSATh  TpeoOpa3oBaHUS  IIEJOTO  BBIPAXKEHUS B MHOTOUYICH
MIPUBECHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINONHATS YMHOKEHHE OJIHOWJIEHa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TTOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIEro MHOXKHTENS, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHUsT HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensTh nmpeodpa3oBaHUsl MHOTOWICHOB JJIsi PEIICHUS] Pa3IUYHbIX 3a]1a4
W3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMHU ITOKA3aTEISIMU IS
peoOpa30BaHuUs BRIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBHIIA
Iepexo/ia OT UCXOJTHOTO YPABHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YMCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbl IPHU PEIICHUN JIMHEWHBIX YPaBHEHUMN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHUHEHHOTro
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpapuK JIMHEWHOTO YPAaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSCh TpadUKOM, NPUBOJUTH MPUMEPHI pPEIICHUS
YpaBHEHMUS.

PemaTte cucremsl JByX JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU, B TOM
qrclie rpauuecku.

CocraBisiTh W pemaTh JHHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMH 110 YCIOBHMIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 ITOJy4YEHHBIN pe3yJIbTar.

DyHKUNH

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOILIUE 33/JAHHBIM
KOOpJMHATaM, JIy4d, OTPE3KHU, HUHTEPBaJIbl, 3alIMCHIBATH YUCIOBbIE IIPOMEXKYTKHU HA
anre0panyecKoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
cTpouTh Tpaduky TuHEHHBIX GyHKINNA. CTpouTh Tpaduk GyHKIUH Y = [X|.

OnuceiBaTh C TMOMOINIBIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, pACCTOSIHHUE, LI€HA, KOJMYECTBO, CTOMMOCTb,
MPOU3BOAUTENLHOCTD, BpeMsl, 00BEM paOOTHI.

HaxoauTs 3Hauenune GyHKIUU MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuil cmocod MpeACTaBICHHUs W aHalu3a WH)opmaiuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAITUIO U3 IPadUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonuy oOydenuss B 8 kJjacce oOydYaromuiicsi MOMYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HavalbHBIE TPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh JACUCTBUTEIbHbBIC
4ycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTs moHATHE apudMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, WCIIOJB3YS MPU HEOOXOIUMOCTH KaJIbKYJISTOP, BBITOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIMX KBAJpPAaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3anmucy OOJIBIIMX U MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX
npobeii u crenieHeld yucia 10.

AnredpanyecKue BbIPpAKEHUA

[IpyMEHATP TOHATHE CTENEHHW C LEJNbIM IOKa3aTElIEM, BBINOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIIEHHU C 1IeJIBIM ITOKa3aTeIeM.

BbINOAHATE TOXJIECTBEHHBIE NMPEOOPa30BaHUS PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh mpeobpa3oBaHus BEIPAKEHUM I pEeUICHUST Pa3TUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nvHEHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOISILIIMECA K HUM, CUCTEMBI JIBYX YPABHEHH C IBYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'papUUECKUX MPeACTaBICHHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW DPEUICHHS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT ciOBeCHOW (HOPMYIUPOBKM 3ajauu K €& anreOpanyeckoit
MOJEIN C TIOMOIIbIO COCTABJICHUSA YPABHEHUS WM CHUCTEMBl YpPaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YJIbTAT.

[IpuMEHATH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, 1aBaTh
rpauyueckyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHUHA HEPAaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUNHA

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYCHMsI), OMPEICNITh 3HaUYeHHE (YHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeAeiATh CBOMCTBA (PYHKIIUHU O €€ rpadukKy.

Crtpoutb rpapuku 3eMeHTapHbIX (YHKIMA BUAA:

y = kiX, y = X2, ¥y = X3,y = [X|, Y = VX, OIHCBIBaTh CBONHCTBA YHCIOBOIA
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce oOydYaronmuiics MOJYYUT CIEIYIONTHE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BbIYMCICHUSA

CpaBHHBATH U YHIOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

BeimonHaTh  apudMeTHdecKue JEUCTBHS C PAlMOHAIBHBIMUA YHCIAMH,
codeTrass YCTHbIE U TNHUCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUS C
VppalMOHATbHBIMU YUCIAMU.



Haxomuts 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTeasiIMU W KOPHEW,
BBIUNCIISITH 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHUCJA, BBINOJIHATh NPUKHUAKY pe3yJbTara
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE U KBaJApPATHBIE yPABHEHHUS, YPABHECHUS, CBOASIINAECS K
HUM, MPOCTEUIINE TPOOHO-PAIMOHATLHBIE YPABHEHUS.

Pemate cucrempl ABYX JIMHEMHBIX YPAaBHEHHU C JABYMsI NEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SBIISIETCS JIMHEWHBIM.

Pemate TekcTOBBIE 3agauM aireOpauvyeckuM CrocoOOM C  MOMOIIbIO
COCTaBJICHUS YPAaBHEHMUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUSA YPAaBHEHUM U CHCTEM YPAaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM HMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHElHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paxaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOW NPSIMOW, 3alMCHIBATH PELICHUE C IOMOIIBIO
CUMBOJIOB.

Pematp  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3alUCHIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3aa4.

DyHKUNH

PacrioznaBath (yHKUMH HW3y4eHHBbIX BUIOB. [loka3blBaTh CXeMaTHUECKH

pacrioyio’keHre Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKIuMi Buga: y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUN KO3 PUIIMEHTOB, ONMUCHIBATh CBONCTBA (DYHKIIMIA.

Crpoutb M H300paxkaTb CXEMaTUUYECKU TpaUKH KBaJApaTUUHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUUHBIX (QYHKIUH 10 UX rpaduKam.

Pacno3HaBaTh KBaJpaTuuHyro QyHKIUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaIpaTUYHBIX (YHKLIMHA U3 peabHOM KU3HU, PUBHKHU, TEOMETPHH.

Yucii0BbIe MOCTAEAOBATEIBHOCTH U IIPOTPeCcCHH

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOTrPeccCUd Npu
pasHbIX CIOCO0ax 3aJaHusl.

BbINONHATG  BBIYMCIIEHHSI C  HCHOJb30BaHMEM (opmysl N-ro ujeHa
apu(MeTHYeCKON U TeOMETPUUYECKOI MPOrpecCcuii, CyMMbI IIEPBBIX N UJIEHOB.

N300pakaTh wieHbl IOCJIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIWHATHON
IUIOCKOCTH.



Pemate 3amaum, CBSA3aHHBIE C YHUCIOBBIMHU IIOCIEIOBATEILHOCTSIMU, B TOM
YHCIIC 3a/1a4l U3 PEATbHOMN JKU3HU (C MUCIOJIB30BAHUEM KaIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/1es0B U TeM uuppoBbIe
Ne n/m P Kontpoanubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcebl
Uwucna u Beruucienus. PanmonaibHbie 35 1 bubnmoreka [JOK
qucna https://m.edso0.ru/7f415b90
bubmuoreka [JOK
AJITCOPAHHCCKHE BLIPLAKCHIA 40 L https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
¥ PaBHCHHS I HEPABCHCTBA 21 L https://m.edsoo0.ru/7f415b90
bu6mmorexa [IOK
Koopunarst u rpaguk. @yricunn 29 1 https://m.edso0.ru/7f415b90
but6mmoreka [IOK
TosToperne 1 0bobmenne 11 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0



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

8 KUIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHMe pa3/iesioB U TeM
NPOrpamMMbl

Uucna u Beruncienus. KBaaparuoie KOpHU

Yucna u BeraucicHus. CTEIeHsb ¢ OCJIbIM
IIoKa3aTcJIeM

AnrebpanyecKue BHIPAKECHHUS.
KBanpartsslii TpéxuneH

AnreGpanyecKue BhIPAKECHHUS.
Anrebpanueckas 1pooOb

YpaBHeHus u HepaBeHCTBA. KBasipaTHbie
YpaBHEHUS

VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa
@yHkuyu. OCHOBHBIE IOHATHS
®yHkuuu. Yucnosble GyHKIMU

[ToBTOpeHue u 060061IeHNE

KoaudecTBO 9acoB

Bcero

22

12

10

15

15

17

15

12

11

136

KonTpoabhbie
padoThbI

IIpakTnyeckmne
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypcsl

bubnmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6nmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
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
https://m.edsoo.ru/7f417af8

9 KUIIACC

Kosau4vecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undpoBbIe
Ne n/m P Konrpoabnbie IlpakTHueckue (1udpp )
NporpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Uucna u BerunciaeHus. JleiicTBUTenbHbIE 14 bubmuoreka [IOK
yucna https://m.eds00.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 17 1 bubmmorexa LIOK
OJIHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 20 1 bubnuorexa [JOK
ypaBHEHUN https://m.eds00.ru/7f419d08
Bbu6mmorexa [JOK
VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 21 1 https:/m.edsoo.ru/7f419d08
bu6mmoreka [IOK
Dynxumn 21 1 https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
YucIioBBIE TOCIIE0BATEIBHOCTH 20 1 https://m.edsoo.ru/7f419d08
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 23 1 bu6mmoreka [JOK
3HaHUH https://m.eds00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 6 0



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




IHHOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
KosmnuecTBo yacos
Nen/m  Tema ypoka B Koutpoasnubie IIpakTuyeckue
cero padoThI padoThbI
1. [TonsiTve panOHANBHOTO YKCIIA 1
5 Apudmernueckue 1eHCTBUA C 1
' panroHaIbHBIMH YHCIaMH
3 Apudmernueckue 1eHCTBUA C 1
' panroHaIbHBIMH YHCIAMH
4 Apudmernueckue JeHCTBUS C 1
' panrOHaIbHBIMU YHCIaMU
. Apudmernueckue 1eHCTBUA C 1
' panroHaIbHBIMH YHCIAMH
6 ApudmeTrdeckue T1eUCTBUS C 1
' panroHaIbHBIMH YHCIaMU
; ApudmeTraeckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMHU
g CpaBHeHue, ynopsiJounBaHue 1
paloHaIbHBIX YUCEI
9 CpaBHeHue, ynopsIouuBaHue 1
' palrOHAIBHBIX YHCE
10 CpaBHeHue, ynopsIouuBaHue 1
paloHaIbHBIX YUCE
11. CpaBHeHue, ynopsiJounBaHue 1



palnOHAJIBbHBIX YHUCECJI

12. Crenensb ¢ HATYpaJlbHBIM ITOKA3aTEIEM 1
13. CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeleM 1
14. CreneHb ¢ HaATypaJbHBIM [TOKa3aTeIeM 1
15. CreneHs ¢ HaTypaJbHBIM [TOKA3aTEIEM 1
16. CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeIeM 1
17. CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIeM 1
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH, 1
' IPOILICHTHI U3 PEATbHOM MPAKTUKU
19 Perienne oCHOBHBIX 3a/1a4 Ha ApooOH, 1
' MPOIICHTHI U3 PEATBHOM MPAKTHKH
20 Perienne oCHOBHBIX 3a/1a4 Ha ApooOH, 1
' IPOIICHTHI U3 PEATBbHOM MPAKTUKH
21 Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH, 1
' IPOILICHTHI U3 PEANBbHOM MPAKTUKH
99 Perienne oCHOBHBIX 3a/1a4 Ha ApooOH, 1
' MPOIICHTHI U3 PEATBHON MPAKTHKH
’3 Pemenre 0CHOBHBIX 3aJ1a4 Ha ApOOH, 1
' IPOILICHTHI U3 PEATBbHOM MPAKTUKU
24 [Tpu3Haku AeTMMOCTH, Pa3IOKEHHS Ha 1
' MHOXHTEIHN HAaTYPaJIbHBIX YHCEI
55 [Tpu3Haku AETUMOCTH, PA3TIOKEHHS HA 1
MHOHTEIH HATYPATbHBIX YHCE
26 [Tpu3Haku AETUMOCTH, PA3JIOKEHHS HA 1
MHOXHTEIH HATYPAJTbHBIX YHCEI
57 [Tpu3Haku AeTMMOCTH, Pa3I0KEHUs Ha 1

MHOXUTCIIN HATYPAJIbHBIX YHUCECJI



Peanbnbie 3aBucumoctu. [Ipsimas u

28. o0parHast IPOMOPIIHOHATIEHOCTH
29 Peanbubie 3aBucumoctu. [Ipsimast u
' oOpaTHas MPONOPIHUOHAIBHOCTH
30 Peanbubie 3aBucumoctu. [Ipsimast u
' obparHast IpONOPIHOHATEHOCTH
1 Peanbnabie 3aBucumoctu. [Ipsmas u
3t oOpaTHast MPOMOPIUOHATBHOCTH
- Peanbuble 3aBucumoctu. [Ipsimas u
' o0parHas IponopIHOHATLHOCTH
33 Peanbubie 3aBucumoctu. [Ipsimast u
' 00paTHas NPONOPIHOHATEHOCTH
4 KonTponbnas pabota no teme
34. "PauuoHanpHbIE ynciaa'
35. BbykBeHHbIE BhIpaKEeHUS
36. DopMyiibl
37. DopmyIibl
38 [lepemennsie. JlonycTrmbie 3HAaUCHHS
' HIEPEMEHHBIX
[Tepemennsie. JlonmycTUMble 3HAYCHUS
3 HIEpEMEHHBIX
[IpeoOpa3oBanre OYKBEHHBIX BbIPAKEHUH,
40. pacKpbITHE CKOOOK M MPUBECHHE
MOIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BRIPAKCHHM,
41. pacKpbITUE CKOOOK U MPUBEJCHHUE
MOJIOOHBIX ClaraeMbIX
42. [TpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH,



pPacKphITHE CKOOOK U MPUBEICHHUE
MOAOOHBIX CIaracMbIX

[IpeoOpa3oBaHre OYKBEHHBIX BbIPaKEHUH,

43. PacCKpBITHE CKOOOK W MPUBEICHHE
MOJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHUH,
44. PaCKpBITHE CKOOOK U MPUBEICHHE
IMOJOOHBIX ClIara€MBbIX
45 CBolicTBa CTENEHU C HATYpaJIbHbIM
' HOKa3aTeaeM

46 CBolicTBa CTEMEHH C HATYPAJIbHBIM
' HOKa3aTeaeM

47 CBolicTBa CTENEHU C HATYpaJIbHbIM
) MoKa3areneM

48. MHuoro4jeHbl

49. MHoro4jeHs

50. MHOT0YJICHBI

51 CrnosxeHue, BBIYMUTAHUE, YMHOKCHHE

' MHOTOYJIEHOB
5 CrnoxeHue, BBIMUTAHUE, YMHOKCHHE
) MHOTOYJIEHOB
53 CrnosxeHue, BBIYMUTAHUE, YMHOKCHHE
' MHOT'OYJIEHOB
54 CrnosxeHue, BBIYUTAHUE, YMHOKCHHE
) MHOTOUYJIEHOB
- CrnoxeHue, BEIMUTAHUE, YMHOKCHHE
’ MHOTOYJIEHOB
56. ®opMyITbl COKPAIIEHHOTO YMHOKEHUS



57. DopMyIbl COKPAIEHHOTO YMHOXKEHUS 1
58. @opMyIIBI COKPAIIEHHOTO YMHOXEHUS 1
59. DopMyIbl COKPAIEHHOTO YMHOXKECHUS 1
60. @opMyIIBl COKPAIIEHHOTO YMHOXKEHUS 1
61. @opMyJIbl COKPAILEHHOTO YMHOXKEHUS 1
62. @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS 1
63. Pa3noxeHnne MHOTOYWICHOB HA MHOXKUTEIN 1
64. Pa3nosxeHne MHOTO4YJI€HOB HA MHOXKUTEIN 1
65. Pa3noxenne MHOTOYIEHOB HA MHOKUTEIN 1
66. Pa3nosxeHne MHOTO4YI€HOB HA MHOXKUTEIN 1
67. Pa3noxenne MHOTOYIEHOB HA MHOKUTEIN 1
68 Konrponbnas pabora no reme 1
' "Anrebpanueckue BbIpaxeHus"
€9 VYpaBHeHMe, paBuiIa NpeoOpa3oBaHus 1
' YPaBHEHUs, PABHOCUJIBHOCTh YPaBHEHUM
70 JIuneliHoe ypaBHEHME C OJHOU IIEPEMEHHOM, 1
pelIeHue JIMHEWHBIX YPaBHEHHUI
- JIuneiiHoe ypaBHEHME C OJHOU IIEPEMEHHOMU, 1
pELIEHNE JIMHENHBIX YPaBHEHUN
7 JIuneliHOe ypaBHEHME C OHOW IEPEMEHHOM, 1
' peLIeHNE JINHEUHBIX YPAaBHEHUI
73 JIuneliHoe ypaBHEHME C OJHOU IIEPEMEHHOM, 1
pelIeHue JIMHEWHBIX YPaBHEHHUI
74. Pemenue 3a1au ¢ mOMOIIBIO YpaBHEHUN 1
75. Pemienue 3aiad ¢ moMoIbO ypaBHEHUI 1
76. Pemenue 3a1a4u ¢ NOMOIIBIO YPABHEHUN 1
77. Pemienue 3a1ad ¢ moMoOIIbI0 ypaBHEHHM 1




78. Pemenue 3a1a4 ¢ MOMOILIBIO0 ypaBHEHUN 1

29 JIvHeitHOe ypaBHEHHE C IBYMS 1
' MEPEMEHHBIMU U €ro rpaduk

80 JIuneliHoe ypaBHEHUE C IBYyMs 1
' IIEPEMEHHBIMU U €ro Ipaduk

a1 JIuHeitHOe ypaBHEHHE C IBYMS 1
' HEPEMEHHBIMU U €ro rpaduk

82 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH ¢ 1
' JIBYMsI IEPEMEHHBIMU

83 Cucrema 1ByX JIMHENHBIX YPaBHEHUH ¢ 1

JBYMsI IEPEMEHHBIMU
a4 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH 1
JBYMsI IEPEMEHHBIMU

g5 Cucrema ByX JIMHEHHBIX YpaBHEHHH ¢ 1
' JIBYMsI IEPEMEHHBIMU

86. Pemenue cuctem ypaBHEHMI 1

87. Pemenue cucteM ypaBHeHUI 1

88. Pemenue cuctem ypaBHEHHHA 1

89. Pemenue cucrteM ypaBHEeHUI 1

90. Pemenue cuctem ypaBHEHHH 1

91. Pemenue cucreM ypaBHEHUN 1

92. Pemenne cucrem ypaBHeHUN 1

93. Pemenue cucreM ypaBHEHUN 1

94 KontponbHas padota o teme "JIuHeiinbie 1
' ypaBHeHus"

95. Koopaunara Touku Ha npsAMoi

96. UucaoBbie TPOMEKYTKH



97.

YucnoBbie TPOMEXYTKU

98. YuciioBblE TPOMEKYTKH

99, Paccrosinue Mvexmy ,Z[BB/M}I TOYKaMHU 1
KOOPJMHATHOM MpsIMOI

100, Paccrosiue Muemz[y z[Bsz;I TOYKaMHU 1
KOOPJAMHATHOM MpsIMOI

101, PaccrosiHre Mex1y AByMSI TOYKaMU 1
KOOPJIMHATHOM IIPSIMOM

102, [TpstmoyronbHas cucteMa KOOpAMHAT Ha 1
IUIOCKOCTH

103, [TpsMoyronbHas cucteMa KOOpAUHAT Ha 1
IJIOCKOCTH

104, [IpsimoyronbHas cucteMa KOOpAMHAT Ha 1
IJIOCKOCTH

105. [TpstmoyronbHas cucteMa KOOpAMHAT Ha 1
IJIOCKOCTH

106.  IIpumepsi rpadukoB, 3a1aHHBIX (GOpMYIaMHU 1

107. [Tpumeps! rpaduKkoB, 3a1aHHBIX (HOPMYTaMH 1

108. [Tpumeps! rpadukoB, 3a1aHHBIX (GOpMYyIaMu 1

109. [Tpumeps! rpadukoB, 3a1aHHBIX (HOPMYTaMH 1

110. YreHue rpadMKOB peaibHbIX 3aBUCUMOCTEH 1

111. UreHue rpauKoOB peabHbIX 3aBUCHUMOCTEN 1

112.  Tlonstue pyHKUIMU 1

113. [TonsiTre GyHKIMN 1

114. I'padux GyHkINN 1

115. CaoticTBa GQyHKIUI 1

116. CgoiicTBa (yHKIMH 1



117.  Jluneitnas GyHKIHS 1

118. Jluneitnast pyHkuus 1

119. Jluneitnas GyHkuus 1

120.  Tloctpoenue rpaduka THHEHHON QYHKINU 1

121. [Toctpoenue rpaduka TUHEHHON QyHKIHH 1

122. [Toctpoenue rpaduka TUHEHHON QYHKIIMU 1

123. I'paduk pynkuuu y =[x| 1

124, T'padux bpyakmum y =[x| 1

125. I'paduk pynkunu y =[x| 1
KonTtponbHas pabora 1mo Teme

126. "Koopnunats! u rpaduku. @ynkuun" / 1
Bcepoccuiickas mpoBepodHas paboTa

127, HtoroBas koHTpoJbHas padoTa / 1
Bcepoccuiickas npoepouHas paboTa

128, IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 xinacca, 00001ieHne 3HaHuH

129, [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
Kypca 7 kiacca, 0000IeHre 3HaHU N

130. IToBTOpEHKE OCHOBHBIX MOHITUN U METOJIOB 1
Kypca 7 kiacca, 000011eHre 3HaHUH

131, IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kiacca, 0000111eHe 3HaHUN

132, [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
Kypca 7 xiacca, 000011eHne 3HaHuH

133, [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1
Kypca 7 kiacca, 000011eHIe 3HaHUN

134. IToBTOpEHNE OCHOBHBIX MOHATUIA U METOIOB 1




Kypca 7 kiacca, 0000IeHe 3HaHUH

135 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
" Kypca 7 kiacca, 0000IeHre 3HaHUM

136 IToBTOpEHNME OCHOBHBIX MOHATUN U METOJIOB 1

Kypca 7 Kiacca, 0000IeHIe 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KUIACC

Koan4yecTBo 4acoB

Nen/m | Tema ypoka B Konrpoanusie | Ilpakruyeckue
cero padoThI padoThI
1. KBanpatHblii KOpeHb U3 YUCIIA 1
2. KBanpaTHblil KOpEHb U3 UnCiIa 1
3. [TonsiTre 06 UpparMOHATILHOM YHCIIe 1
4. [TonsaTHe 06 MppanMoOHaIHLHOM YHCIIE 1
. JlecaTuuHbIE TPUOTMKEHUS 1
UPPAaLMOHAIIBHBIX YACET
6 JlecsTuuHbie MPUOINKEHUS 1
' UpPALHOHAIBHBIX YHCEI
7. JleicTBUTENbHBIE YHCIIA 1
8. JlelicTBUTEITbHBIC YHCIIA 1
9. CpaBHEHHE NEMCTBUTEIBHBIX YUCEI 1
10. CpaBHeHHE JEMCTBUTEIBHBIX YUCEN 1
1 ApudmeTnieckuil KBaipaTHBINA 1
KOpEHb
. Apudmernueckuii KBagpaTHBIH 1
' KOPEHb

13. VYpaBHeHue Buja x> = a

14. YpaBHeHue Buaa x> = a

15. CBoiicTBa aprpMeTHUECKIX




KBaJPATHBIX KOpPHEH

CoiicTBa apuMeTnaecKkux

e. KBA/IPATHBIX KOPHEH
CoiicTBa apupMeTHIecKux

17 KBaJPATHBIX KOPHEH
[Ipeobpa3oBanue YMCIOBBIX

18. BBIPAXEHUI, COJIEpPKAIINX
KBaJIpaTHbIE KOPHU
[TpeoOpa3oBaHre YHCIOBBIX

19. BBIPAYKECHHI, COACPIKAIINX
KBaJIpaTHbIE KOPHU
[Ipeo6pa3oBaHre YHCIOBBIX

20. BBIPAYKECHUI, COAEPKAIINX
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHue YHCIOBBIX

21. BBIPaXKCHU, COJIEPIKAILUAX
KBaJIpaTHbIE KOPHU
[IpeobpazoBanme YNCIOBBIX

22. BBIPAKECHUI, COICPIKAIINX
KBaJ{paTHbIE KOPHU

23. Crenenb ¢ LEIbIM MOKa3aTesIeM

24. CreneHb ¢ LEIbIM MOKa3aTeNIEM

25. Crenenb ¢ LEIbIM MOKa3aTeNIeM
CrannapTHas 3anuck yncia. Pasmepst

” 00BEKTOB OKpY:KaroIero Mupa (ot

3JIEMEHTAPHbIX YaCTHIL 1O
KOCMHUYECKHX 00BEKTOB),




AJIUTCIIBHOCTD ITPOLICCCOB B
OKpYIKaroIieM MHUpe

27.

CrangapTHas 3anuch uyucia. Pazmepsl
00BEKTOB OKPYKAIOIIEro Mupa (ot
AJIEMEHTAPHBIX YaCTHIL JI0
KOCMHYECKHX 0OBEKTOB),
JUTUTEITILHOCTH MPOIIECCOB B
OKpY’KaroIieM MUpe

28.

CrannmapTtHas 3anmuch yncia. Pazmepsr
00BEKTOB OKpY:KaroIero Mupa (ot
AJIEMEHTAPHBIX YaCTHIL JI0
KOCMHUYECKHX 00BEKTOB),
JUTUTETHbHOCTH MPOIIECCOB B
OKpY’KaroIieM Mupe

29.

CBoiicTBa CTENEHH C LIEIBIM
oKasarejieM

30.

CBOiiCTBA CTEIIEHH C I[ETBIM
IOKa3aTeyieM

31

CBOJ#iCTBA CTEIIEHH C I[ETBIM
okasarejieM

32.

CBoiicTBa CTENEHH C LIETBIM
okasarejieM

33.

CBOJiCTBA CTEIIEHH C I[EBIM
IOKa3aTeyieM

34,

CBOJiCTBA CTEIIEHH C LIETBIM
okasarejieM

35.

KBagparsslii TpéxuiieH

36.

KBanpatubiii TpéxuneH




37. KBanpaThslil TpéXuwiieH
38. KBagparsslii TpéxuiieH
Pa3noxeHnue kBajpaTHOTO TpEXUIICHA
39 Ha MHOYKHTEITH
PasnoxeHue kBajpaTHOTO TpEXUIICHA
0. Ha MHOYKHTEITH
1 Pa3noxeHne kBajpaTHOrO TpEXUWIECHA
4 Ha MHOXKHTEITH
5 Pa3noxeHue kBajpaTHOro TpEXUIEHA
' Ha MHOKUTEITH
3 PasnoxeHune kBajpaTHOrO TpEXUIEHA
' Ha MHOKHTEIIH
KonTponbhas paboTa mo Temam
44. "KBangparusie kopHu. CTeneHU.
KBanpatubiii TpexuiieH"
45, Anrebpandeckas 1poob
JlommycTrMble 3HaYEHHS TIEPEMEHHBIX,
46. BXOJIAIINX B alredpandeckue
BBIpAKECHUS
JlomycTuMble 3HaYeHUS IEPEMEHHBIX,
47. BXOJIAIINX B alredpandeckue
BBIpAKECHUS
18 OcHOBHOE CBOICTBO anredpanyeckoin
' apooH
49. Coxparenue podeit
50. Coxpartenue apooeit




51. Cokpaiienue apooeit
CrnoxeHue, BBIMUTaHUE, YMHOXKEHHE U
>2 JeJIeHne anrebpandecKux apooeit
CrnoxeHune, BRIMUTaHUE, YMHOKCHHE U
>3 nenenye anredpandeckux apobeit
CrnoxeHune, BRIMUTaHUE, YMHOKCHHE U
>4 JeJIeHne anrebpandecKux apooeit
- CrnoxeHue, BBIMUTaHUE, YMHOXECHHE U
' JeNeHne anrebpandeckux apooei
[IpeobpazoBanHme BBIpaKEHUH,
6. coJiepKalInx anredpandeckue 1poou
[IpeobpazoBanme BBIpaKEHUH,
>7 coJiepKaliX anredpanyecKue 1poou
- [Ipeo6pa3oBanue BbIpaKeHUH,
' coJiepKalIux anredpandeckue 1poou
KonTponbhas pabota o teme
> "Anredpaunueckas 1poosp"
60. KBagparnoe ypaBHeHune
61. HenonHoe kBasipaTHOE ypaBHEHUE
62. Henonnoe kBagpaTHOE ypaBHEHHE
63 ®opMyna KOpHEN KBaAPaTHOIO
' ypaBHEHUS!
64. dopmyiia KOpHEHN KBaIpaTHOIO




YpaBHEHUs

dopMyna KOpHEN KBaAPaTHOTO

65.
YpaBHEHUS
66. Teopema Buera
67. Teopema Buera
Pemenue ypaBHeHUN, CBOAALIMXCSA K
68. KBaJIPATHBIM
69 Pemenue ypaBHEHUN, CBOAAIMXCSA K
' KBaJIPaTHBIM
[Ipocreiimue 1poOHO-paliMOHANIbHbBIE
0. ypaBHEHHUS
[Ipocreiimume npoOHO-paMOHATBHBIE
7 ypaBHEHHUS
Pemrenne TeKCTOBBIX 3a/1a4 C
72 IMOMOIIBIO KBAJIPAaTHBIX YPABHECHUI
Pemenue TekcToBBIX 3a1a4 C
7 MOMOIIIbIO KBAJAPATHBIX YPABHEHUM
24 KonTponbnas pabota o teme
' "KBanparusie ypaBHeHUs"
JIuHeitHOE ypaBHEHUE C IBYMS
75. MIEPEMEHHBIMH, €T0 rpaduK, TPUMEPHI
peuieHusl ypaBHEHU B LIEJIBIX YUCIIaX
JIuneliHOEe ypaBHEHME C IBYMS
76. MIEPEMEHHBIMH, €0 IpaduK, IPUMEPbI
pELLIEHHS YPaBHEHUM B LEJIBIX YUCIIAX
77. JIuneiitHOe ypaBHEHUE C IBYMS




NIEPEMEHHBIMH, €0 IpaduK, IPUMEpPbI
peuieHusl ypaBHEHU B LIEJIBIX YUCIIaX

78.

JIuneliHOEe ypaBHEHME C IBYMS
MIEPEMEHHBIMHU, €T0 IpaduK, IpUMeEpbI
peuIeHUsl ypaBHEHUH B LIEJIBIX YUCIIAX

79.

Pemenne cucreM qByX JTMHEHHBIX
YPAaBHEHUU C IByMsI IEPEMEHHBIMU

80.

Pemienue cuctem IByX JTMHEHHBIX
yYpaBHEHUH € IByMs IEPEMEHHBIMU

81.

Pemenue cucrem IByX JTMHEHHBIX
YPaBHEHUU € IByMsI IEPEMEHHBIMHU

82.

Pemenne cucreM qByX JTMHEHHBIX
YPAaBHEHUU C IByMsI IEPEMEHHBIMU

83.

IIpumepsl pemieHus cuctem
HEJIMHENHBIX YPaBHEHUM C JBYyMS
[IEPEMEHHBIMU

84.

[Tpumepsl penieHust cucteM
HEJIMHENHBIX YPAaBHEHUM C JByMS
IIEPEMEHHBIMU

85.

[IpuMmepsl perieHus cucTeM
HEJIMHEMHBIX YPAaBHEHUM C IByMS
MIEPEMEHHBIMU

86.

I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUS C ABYMs IICPEMEHHBIMU U
CUCTEM JIMHEWHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

87.

I'paduueckas uHTEpIIpETALIUSL
YpaBHEHHUS C IBYMSI IEPEMEHHBIMH U




CUCTEM JIMHEUHBIX YPAaBHEHUH C IByMsI
IIEPEMEHHBIMU

I'paduueckas HHTEpIIpETALIUSI
YpaBHEHHUSI C IBYMS TIEPEMEHHBIMU U

8. CHUCTEM JIMHEUHBIX YPaBHEHUM C IByMS 1
MIEPEeMEHHBIMU
Pemenue TekcTOBBIX 33134 C 1
89. HOMOIIBIO CUCTEM YPAaBHEHHI
Pemenue TekcToBBIX 33134 C 1
%0 MTOMOIIBIO CUCTEM YPAaBHEHUU
Pemenune TekCTOBBIX 337134 C 1
9. HOMOIILBIO CUCTEM YPaBHEHHI
92. UuciioBble HEPABEHCTBA U UX CBOMCTBA 1
93. UYucioBble HEPABEHCTBA U UX CBOMCTBA 1
94. UuciioBble HEPABEHCTBA U UX CBOMCTBA 1
95. HepaBeHcTBO ¢ 01HOM IEPEMEHHOM 1
96. HepaBeHcTBO ¢ 0/1HOM TTEpeMEHHOMN 1
97 JIuHeiiHbIe HEpABEHCTBA C OJTHOM 1
MEPEMEHHOMN U UX PEIICHHE
98 JInHeHbIE HEpaBEHCTBA C OJHOM 1
' MEPEMEHHOMN U UX PEIICHHE
99 JIuHeiiHbIe HEpABEHCTBA C OJTHOM 1
MIEPEMEHHOMN U UX PEIICHHE
100 CucTeMbl TMHEMHBIX HEPABEHCTB C 1
OJIHOM MEPEMEHHOM U UX PEUICHUE
101 CucteMbl TMHEWHBIX HEPABEHCTB C 1

OJIHOM IEPEMEHHOM U UX peLICHUE




Cucrembl IMHENHBIX HEPABEHCTB C

102. OJHOM TIEpEMEHHOM U UX PEIICHHE
N300paxeHune penieHus TMHEHHOTO
103. HEpaBEHCTBA M MX CHCTEM Ha
YUCJIOBOM MPSMOU
N300pakeHue pereHus JMHEHHOTo
104. HEPaBCHCTBA U UX CUCTEM Ha
YUCJIOBOM MPSAMOU
N3o0pakeHune pemeHus JMHEHHOTO
105. HEepaBEHCTBA U UX CUCTEM Ha
YUCJIOBOM MIPSIMOU
106, KonTponbHas paboTa no temam
"HepasencrBa. Cuctemsl ypaBHeHUI"
107. | Tlousatue QyHKUIUU
OO6nacTh onpeeaeHns U MHOKECTBO
108. 3HAYCHHUH (YHKIHH
109. CrniocoOsl 3a1anus QyHKITHIA
110. | I'padux pyHKIUN
1L CoiicTBa (hyHKLIMH, UX OTOOpakeHHE
Ha rpaduke
11 UYreHue 1 MOCTpOCHUE TpaduKOB
GbyHKIHH
[Ipumeps! rpa@ukoB QyHKIMIA,
13- OTPAKAIOLIMX PEAbHBIE TPOLIECCHI
OyHKINH, OTIICHIBAIOIINE IPSIMYIO U
114. | oOpaTHYIO IPOMOPIHOHATIHHBIE

3aBUCUMOCTH, UX IpapHUKH




@yHKIUHU, ONIUCHIBAIOIIKE NIPAMYIO U

115. 00paTHYIO IPOMOPIIMOHATIEHBIE
3aBHCHUMOCTH, UX TPapUKH
OyHKIUH, ONHMCHIBAIOIINE IPIMYIO U
116. 00paTHYIO TTPOMOPITHOHAIbHBIC
3aBUCUMOCTH, UX IpadKH
117. I'umep6ona
118. | T'mmepboina
119. l'uniepbona
120. | I'padux pyHkmmum y = x>
121. I'paduk pysakmmm y = x2
122. | TI'padux pyHKIHH Y = X*
Oyukmmu Y =x%, Yy = x3, Yy = VX, ¥ = [x;
123. rpaduyueckoe peleHre ypaBHeHU| 1
CHCTEM YpaBHEHUI
Oyukmmu Y =x%, Yy = x>,y = VX, ¥ = [x;
124. | rpaduueckoe peleHue ypaBHEHUH U
CHUCTEM YpaBHEHMI
Oyukmmu Yy =x%, Yy = x3, Yy = VX, ¥ = [x;
125. | rpaduueckoe peueHnue ypaBHeHUH 1
CUCTEM ypaBHEHUU
IToBTOpEHNE OCHOBHBIX MOHATUH U
126, | METONOB KypcoB 7 1 8 K11accos,
00o6menue 3Hanuii / Beepoccuiickas
npoBepouHas paborta
127. | MWroroBas KOHTpoJIbHas paboTa /




Bcepoccuiickas npoBepounast pabota

128.

[ToBTOpEHKE OCHOBHBIX MOHIATUH U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
0000111eHIe 3HAHUT

129.

[ToBTOpEHKE OCHOBHBIX MOHITUH U
METOJIOB KypcOB 7 U 8 KJIacCoB,
00001IeHNe 3HAHUH

130.

[ToBTOpEHNE OCHOBHBIX MTOHATUH U
METO0B KypcoB 7 U 8 KJIaccoB,
000011IeHNe 3HaHU

131.

[ToBTOpEHKME OCHOBHBIX MOHATHI 1
METO/0B KypcOB 7 U 8 KJIaccoB,
00o011eHue 3HaHuH

132.

[ToBTOpEHKE OCHOBHBIX MOHATHI U
METOOB KypcoB 7 1 8 KJIaccoB,
00o0mIeHue 3HaHUH

133.

[ToBTOpEHNE OCHOBHBIX TTOHITHN U
METOJIOB KYpCcOB 7 U 8 KJIaccoB,
0000111eHIEe 3HAHMIA

134.

[ToBTOpEHKE OCHOBHBIX MOHATHI U
METOOB KypcoB 7 1 8 KJIaccoB,
000011IeHHE 3HAHUHA

135.

IToBTOpEHNE OCHOBHBIX ITOHATUH U
METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUHA

136.

[ToBTOpEHKE OCHOBHBIX MOHIATUH U
METOJIOB KypcoB 7 U 8 KJIacCoB,
00001IeHNe 3HAHUHA




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136




9 KUIIACC

Ne i/

Tema ypoka

KoanuecTBo yacos

Bcero

KonTpoabHsbie
padoThI

IIpakTnyeckue
padoThI

PanmonanpHble ynciia, MppaLlMOHAIBHbBIE
qucila, KOHEUHbIE U OECKOHEUHbBIE
JIECSITUUHBIE TpOOU

PanonanbHbie yncna, MppanoHabHbIC
Y1CIIa, KOHEUHbIE U OECKOHEUHBIE
JeCATUYHbIE JpoOu

MHOKECTBO JCHCTBUTEIBLHBIX YHCEIT,
JIEHCTBUTEIILHBIE YHCIIA KAK OECKOHEUHBIE
JIECATUYHBIC IpOOH

MHOeCTBO IeHCTBUTEIIHLHBIX YHCET,
JIECTBUTEIBHEIC YHCIa KaK 0ECKOHEUYHBIE
JIECATUYHBIC TpOOH

B3anMHO 0THO3HAYHOE COOTBETCTBUE
MEXKy MHOXXECTBOM JEHCTBUTEIBHBIX
YHUCEJI U MHOKECTBOM TOYEK KOOPAUHATHOMN
MIPSIMOU

B3anMHO 0THO3HAYHOE COOTBETCTBHE
MEXKy MHOXXECTBOM JCHCTBUTEIbHBIX
YHUCEI X MHOYKECTBOM TOYEK KOOPIMHATHON
IIPSIMOU

CpaBHeHUE ICHCTBUTEIHHBIX YHCET,
apudmeTHuecKue ACUCTBHS C




HCﬁCTBHTCHLHBIMH qHucjiliaMu

CpaBHeHUE JEHCTBUTEIBHBIX YHUCET,

8. apudmeTnyeckue AeMcTBUS C
JENUCTBUTEIbHBIMY YHCIaMH
9 [TpuOmmk€HHOE 3HaUEHNE BETNYHMHBI,
' TOYHOCTH PHOIIHKEHHS

10 [TpubnmxEHHOE 3HAUYCHHNE BETTMYNHBI,

' TOYHOCTb MPUOIMKEHUS
11. OkpyriaeHue yncen
12. Oxpyrienue yncen
13 [Tpukuaka u olleHKa Pe3yJIbTaTOB

' BBIYUCIIEHUN
14 IIpuknka v OLieHKa pe3yJIbTaTOB

' BBIYUCIICHUI
15 JIuneiinoe ypaBHeHue. Pemienne

' YPaBHEHHUH, CBOASILNXCS K IMHEHHBIM
16 JIuneiinoe ypaBHeHue. Pemienue

' YPaBHEHUH, CBOJAIUXCS K JIMHEUHBIM
17 JIuneiinoe ypaBHeHue. Pemenue

' YPaBHEHHUH, CBOASIINXCS K INHEHHBIM
18 KBanpaTtHoe ypaBHeHue. Pemenue

' YPAaBHEHUH, CBOJAIINXCS K KBaJAPATHBIM
19 KBagparHoe ypaBHeHue. Pemenne

' YPaBHEHHUH, CBOASILIUXCS K KBaAPAaTHBIM
20 KBanpaTtHoe ypaBHeHue. Pemenue

' YPaBHEHHUH, CBOASIINXCS K KBaAPaTHBIM
21. bukBanpaTHble ypaBHEHHUS




22. bukBanpaTHbie ypaBHEHHUS
23. bukBagpaTHbie ypaBHEHUS
IIpumepsl peleHnst ypaBHEHUN TPETbEN U
24. 4eTBEPTOM CTEMEHEH Pa3IOKEHUEM HA
MHOKHTENH
IIpumepsl penieHns ypaBHEHUN TPEThEN U
25. 4eTBEPTOU CTENEHEN Pa3I0KEHUEM Ha
MHOKUTENH
IIpumepsl pemieHns ypaBHEHUN TPEThEN U
26. YeTBEPTOU CTENEHEH Pa3I0KEHUEM Ha
MHOKHTENH
57 Petienue npoOHO-paliiOHATBHBIX
' ypaBHEHHMI
Pemenue 1poOHO-paliiOHANIBHBIX
28. ypaBHEHHI
5 Pemienune TekCcTOBBIX 3a1a4
> anreOpanyeckuM METOI0M
Peienue TekCTOBBIX 3a/1a4
%0 anredpandeckuM MeTO/IOM
31 KonTtponbhas pabora nmo reme "YpaBHeHUs
' C OJHOI mepeMeHHON"
YpaBHEHHE C 1BYMs IEPEMEHHBIMU U €T0
32. rpad
YpaBHEHHE C 1BYMs IEPEMEHHBIMU U €T0
33. rpad
34 VYpaBHeHUE C IBYMsI IEPEMEHHBIMU U €70

rpaduk




35.

Cucrema JByX JINHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMH U €€ PEIICHUE

36.

Cucrema qBYX JIMHEHHBIX YPaBHEHHUM C
JIBYMsI IEPEMEHHBIMU U €€ pelleHue

37.

Cucrema JByX JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelleHue

38.

Cucrema JByX JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelIeHne

39.

CucreMa ABYX JUHEWHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU U €€ pelleHue

40.

Pewenne cucreM 1ByX ypaBHEHUMN, OJJHO U3
KOTOPBIX JINHEWHOE, a IPYroe — BTOPOi
CTEIICHU

41.

Pemenue cucteM 1ByX ypaBHEHHUH, OHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTCIICHU

42.

Pemenune cucteM AByX ypaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a IPYroe — BTOPOU
CTETIeHU

43,

Pemenune cucreM qByX ypaBHEHUH, OJTHO U3
KOTOPBIX JJUHEWHOE, a IPYyroe — BTOPOH
CTETICHU

44,

Pemmenue cuctem IByX ypaBHEHUM, OJTHO U3
KOTOpPBIX JIMHENHOE, a Ipyroe — BTOPOH
CTETIEHU

45.

I'padmueckas nHTEPIIPETALIMS CUCTEMBbI
YPaBHEHUH C ABYMs IEPEMEHHBIMU

46.

I'padmyeckas HHTEpIPETALIUS CUCTEMBI




YPAaBHEHUU C IBYMsI [IEPEMEHHBIMU

['paduueckast MHTEpIPETALINS CUCTEMBI

4 YpaBHEHHUH C IBYMs [IE€PEMEHHBIMU
Pemenue TekCcTOBBIX 3a1a4
8. anreOpanvdecKuM CrocoooM
9 Penienue TekcTOBBIX 3a7a4
- anredpandecKuM CIIocoO0M
Pemenne TekCTOBBIX 3a1a4
>0 anre0pandeckuM Crocooom
51 Konrpomnbnas padota 1o reme "CucreMsl
' ypaBHeHuUiA"
52. UYuciioBble HEPABEHCTBA U UX CBOMCTBA
53. YuciioBble HEPABEHCTBA U UX CBOMCTBA
54. YuciioBble HEPABEHCTBA U UX CBOMCTBA
55. YucnoBble HEPABEHCTBA M UX CBOMCTBA
JIvHeiHbIe HepaBEeHCTBA C OJTHOU
6. HEPEMCHHOM U MX PEIICHHE
JIuneliHbIC HEPaBEHCTBA C OHOU
> HEPEMEHHOM U MX pEIICHUE
cg JInneliHbIC HEPaBEHCTBA C OJHOU
' IIEPEMEHHOMN U MX PELICHHE
JIuneliHbIe HEpaBEHCTBA C OHOU
> HEPEMEHHOM U MX pEIICHUE
€0 CucreMbl IMHEHHBIX HEPABEHCTB C OJTHOM
' HEPEMEHHOM U MX pEIICHUE
61. CucreMbl TMHEWHBIX HEPABEHCTB C OJJHOU




[IEPEMEHHOMN U UX PELICHUE

CucreMbl IMHEWHBIX HEPABEHCTB C OJHOU

62 MIEPEMCHHOM U MX PEIICHHE
CucreMbl IMHEWHBIX HEPABEHCTB C OJHOU
03 IIEPEMEHHOM U UX pEIICHNE
64. KBaznpaTHble HEpaBEHCTBA U MX PELICHHUE
65. KBazpaTHble HEPABEHCTBA U UX PELICHUE
66. KBaznpaTHble HEpaBEHCTBA U MX PELICHUE
67. KBanpaTHbie HEpaBEeHCTBA U X PELICHUE
68. KBagpaTHble HEPABEHCTBA U UX PELICHHE
['paduueckas UHTEpIIpeTaIs] HEPABEHCTB
69. M CUCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMU
['padmyeckas uHTEpIpETALUS HEPABEHCTB
70. U CUCTEM HEPABEHCTB C BYMs
[IEPEMEHHBIMU
['paduueckas UHTEpIIpETAIs] HEPABEHCTB
71. U CUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMU
5 KonTposbHas padora 1o Teme
72 "HepaBeHcrtra"
7 KBanpatnunas ¢pysHkius, e€ rpaduk u
' CBOICTBa
24 KBanpatuunas Qynkuus, e€ rpaduk u

CBOMCTBA




KBanpatnunas ¢pyHkiys, e€ rpaduk u

75. .
CBOIicTBa

26, KBaEpaanHaﬂ ¢byHk1us, e€ rpaduk u
CBOMCTBa

- KBa;upaTHqHaﬂ ¢byHkuus, e€ rpaduk u
CBOMCTBa

28, [Tapabo:na, KOOpAUHATHI BEPILIUHBI
napaboIIbl, OCh CAMMETPHH MTapadoIIbl

70, [Tapabomna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, OCh CAMMETPHH MapaboIbl

%0, [Tapabona, KOOpIUHATHI BEPILINHBI
napaboIIbl, OCh CAMMETPHH [1apa0dOIbI

gl [Tapabo:a, KOOpIUHATHI BEPILINHBI
napaboJIbl, OCb CHMMETPHH TTapaboJIbI

8. [TapaGoia, KOOpAUHATHI BEPIIMHbI
napaboIIbl, OCh CAMMETPHH MapaboIbl

g3, [Tapabo:na, KOOpIUHATHI BEPILINHBI
napaboIIbl, OCh CAMMETPHH [1apa0dOIbI

2. [Tapabo:na, KOOpAUHATHI BEPILINHBI
napaboJIbl, 0Ch CHMMETPHHU apadoIbl

g5, I'paduku pynkumit: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|

26, I'paduku pynkumit: y = kx, y = kx + b,
y=k/x, y=X3, y=VX, y=[X|

g7 I'paduku pynkumit: y = kX, y = kx + b,
y=k/x, y=X?, y=vX, y=[X|

g8, I'paduku pynknmit: y = kx, y = kx + b,

y=k/x, y=x3, y=vX, y=[X|




I'paduku pynkumit: y = kX, y = kx + b,

B vk, y=, yevx, yeix

90, I'paduku pynkumit: y = kx, y = kx + b,
y=k/x, y=x*, y=vx, y=[x|

o1 I'paduku pynkumit: y = kX, y = kx + b,
y=k/x, y=x*, y=vx, y=[x|

9. I'padukn pynkumit: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|

93. Kontponbnas padora no teme "dynkuun"

94. IToHsATHE YUCIIOBOM NOCIIEN0BATEIBHOCTH

95. [ToHsATHE YMCIIOBOM NIOCIEN0BATENBHOCTH
3aaHue MOCJIe0BaTENIbHOCTU

96. pPeKyppeHTHOH hopmymon u popmyIoii N-ro
qjieHa
3aaHue MoCiIe10BaTEIbHOCTH

97. peKyppeHTHOI popmysoi u popmyInoit N-ro
qjieHa

98, Apudmernueckas U reoMeTpHUEcKas
pOrpeccuu

9. ApudmeTrnueckast 1 reoMeTpudecKas
Iporpeccun

100, Apudmernydeckas U reoOMeTpHUECcKast
pOrpeccun

101 Apudmerndeckas 1 reoOMETpHUECKast
Iporpeccun

102. ®opmyitel N-TO YieHa apupMETUUECKON U




T€OMETPUYECKOU IIPOIPECCUl, CYMMBI
IIEPBBIX N YICHOB

®opmy1iel N-TO UieHa apupMETUYECKON U

103. T€OMETPHUUYECKON MPOTPECCUI, CYMMBI
IIEPBBIX N YWICHOB
®opmyiiel N-ro YieHa apupMETUYECKON U
104. T€OMETPUUYECKOU IIPOTPECCU, CYMMBI
IIEPBBIX N YICHOB
dopMytbl N-TO YieHa apuPMETHIECKON 1
105. T€OMETPUUYECKOU ITPOTrPECCUi, CyMMBI
IIEPBBIX N YJICHOB
®opmyitel N-TO wieHa apupMEeTUIECKON U
106. T€OMETPUUYECKOU ITPOTPECCUl, CyMMBI
IIEPBBIX N YJICHOB
N300pakeHne wieHOB apu(pMETHUECKON U
107. T€OMETPUYECKOH POrPECCU TOUKaMH Ha
KOOPAMHATHOH IUNIOCKOCTH
N306paxeHue 4ieHoB apu(MeTHIECKON U
108. reOMETPUYECKOU POIPECCU TOUKAMH Ha
KOOPJAMHATHOMW TNIOCKOCTH
109. JIMHEWHBIN U SKCITOHECHIIMAIBHBIN POCT
110. C11oKHBIE TPOLIEHTHI
111 CJ10KHBIE TTPOLICHTBI
112. CJ10KHBI€ TTPOLICHTHI
113 Kontponbnas pabora o reme "Huncnossie

HOCJIEAOBATEIILHOCTH"




[ToBTOpeHue, 06001IIeHUE 1
114 cucTeMaTtu3alus 3HaHui. 3anuck,
’ CpaBHEHUE, IEUCTBUSI C IEUCTBUTEIbHBIMU

YucCiiaMu, YUCJIOBas mmpsamas

[ToBTOpEeHME, 0000IICHUE 1
115 CHCTEMAaTH3alMs 3HaHUH. 3aIKCh,
’ CpaBHEHHE, ICHCTBUS C ICHCTBUTEIbHBIMH

YucCiiaMu, YUCJIOBas mmpsamas

[ToBTOpEHME, 0000IICHUE 1
116. cuctemaTusanus 3HaHui. [IpoueHTsl,
OTHOIIICHHUS, IPOIIOPLIMU

[ToBTOpenue, 0600IIEHUE 1
117. cuctemaTtusanus 3HaHuu. [IponeHTsl,
OTHOILIEHUS, IPOIOPIUN

[ToBTOpenme, 0600IIEHNE 1
118. cucreMaruzanys 3HaHui. OKpyriieHue,
pUOIKEHUE, OLICHKA

[ToBTOpeHwue, 00001IeHIE U
1109. cucreMaruzaius 3HaHui. OKpyriieHue,
npubIIMKEeHne, OIleHKa

[ToBTOpEHME, 0000IICHUE 1
cUcTeMaTu3anus 3HaHuu. Pemenue

120. TEKCTOBBIX 3a71a4 apu(PMETHICCKUM
crocoooM
[ToBTOpEeHME, 0000IICHUE 1

11 cucTreMaTu3anus 3HaHui. Pemenne

TEKCTOBBIX 3a/1a4 apU(PMETHICCKUM
CcIocooom




122.

[ToBTOpeHue, 06001IIeHUE 1
cucTemMaTu3anus 3HaHuu. Pemenue
TEKCTOBBIX 337124 apu(PMeTUICCKUM
CII0COO0M

123.

[ToBTOpEeHME, 0000IICHUE 1
cucTemMaTu3anus 3HaHuu. Pemenue
TEKCTOBBIX 3aJ]1a4 apu(PMETHUICCKUM
CII0COO0M

124,

[ToBTOpEHME, 0000IICHUE 1
cucreMartu3anus 3Hanui. [IpeobpazoBanue
anredpandeckux BhIPAKEHU, JOMyCTUMBIE
3HAYCHUS

125.

[ToBTOpenue, 06001IEHUE 1
cucreMartusanus 3Hanui. [IpeoObpazoBanue
anredpandeckux BbIpaKEHU, JOMyCTUMBIE
3HAa4YCHUA

126.

[ToBTOpenue, 06001IEHUE 1
cucremaTu3anus 3HaHui. [IpeoOpazoBanue
anredpandeckux BbIpaKEHU, JOMyCTUMBIE
3HAYEHMs

127.

[ToBTOpeHue, 06001IIeHUE U
cucremaTu3zanus 3HaHui. [IpeoOpazoBanue
anreOpanyecKux BhIPAKEHHM, TOIYCTUMbBIE
3HAa4YCHUA

128.

[ToBTOpenwue, 06001IeHUE U
cucreMaru3anus 3HaHui. O yHKIUH:
IIOCTPOEHUE, CBOMCTBA N3yYEHHBIX

byHKIMH

129.

[ToBTOpeHue, 06001IIeHNE U




CHCTeMaTHu3alLus 3HaHUH. cDyHKI_[I/II/IZ
TIOCTPOCHUC, CBOMCTBA HN3YUCHHBIX

byHKINN

[ToBTOpEeHue, 06001IeHNE 1
cuctemMaTusanus 3HaHui. OyHKIUU:

130.
MOCTPOCHUE, CBOMCTBA M3YYCHHBIX

GbyHKIMN

[ToBTOpeHue, 0600IIEHNE U
131 cucteMaTusanus 3HaHui. OyHKIUU:
' MMOCTPOSHUE, CBOMCTBA U3yUYCHHBIX

byHKIHN

[ToBTOpEeHue, 0600IIEeHNE U
cucreMaTH3anus 3HaHui. O yHKIIH:

132. .
MOCTPOCHUE, CBOMCTBA N3YUCHHBIX

byHKINN

[ToBTOpEeHue, 0600IIEHNE U
133. cuctemMaTtuzanus 3HaHui. ['paduueckoe
pelieHre ypaBHEHUI U UX CUCTEM

[ToBTOpeHnue, 0600IeHNE 1
134. cucreMmaruzanus 3HaHui. ['paduueckoe
pelieHne YpaBHEHU U UX CUCTEM

135. HToroBast KOHTpOJIbHAsE paboTa

136. O000I11IeH1E U CUCTEMATH3aLUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJibTara
1 UYucna v BBIYUCIICHUS
11 BoimonusATe,  coderas  yCTHbIE M INHUCBMEHHBIE  MPHUEMBI,
' apudmeTnyeckue AeUCTBUS C PallMOHAILHBIMU YHCIIAMH
HaxomuTh ~ 3HA4YCHWs]  YHCIOBBIX  BBIPAXKCHHWH,  MPUMECHATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHUN TPOOHBIX
BEIPKEHUH, CO/IepKaIuX OOBIKHOBEHHBIC U JICCATUYIHBIC pOOU
[lepexogute 0T oAHOM (opMbl 3amMcd 4YHWcen K  JApYrou
13 (mpeoOpa3oBBIBaTh  JACCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBCHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OCCKOHCYHYIO
JECSITUYHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAIOYUBATH pallMOHAJIbHBIE YUCIIA
15 OxkpyriaTh yncia
BBITIONMTHATE TPHUKUAKY W OICHKY pe3y/ibTaTa BBIYHCICHHUH, OIEHKY
1.6 3HQUEHUH YUCJIOBBIX BBIPAKCHUM. BBINONHATH  JIE€UCTBUA €O
CTENEHSIMHU C HaTypaJIbHBIMU ITOKa3aTeIsiMu
17 [IpuMeHSITh TpHU3HAKKA JCITUMOCTH, Pa3JIOKCHWE Ha MHOXHTEIU
' HATypaJIbHBIX YUCEIl
Pemarp  mpakTUKO-OpUEHTHpPOBAHHBIC  3aJaud, CBS3aHHBIE C
OTHOIIICHUEM BEJIUYHH, MIPOMOPIIUOHATEHOCTHIO BEJIMYUH,
1.8 MPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YNbTAThl pEIIeHUs 3a7ad C
y4E€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOHCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BoIpaKEHUS
”1 Hcnonb3oBaTh  aireOpandeckyr0 TEPMHHOJIOTHIO W CUMBOJIUKY,

IIPUMEHATH €€ B IPOLIECCE OCBOEHMsI y4€OHOIr0 MaTepuana



Haxonute 3HaueHusi OYKBEHHBIX BBIPQXCHUH TpU  3aJaHHBIX

22 3HAYEHUSX MTEPEMEHHBIX
23 BoinonHsATe mpeoOpazoBaHUS I1IEJIOTO  BBIPAXKEHHS B MHOTOYIEH
' MIPUBEICHNEM NOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbINOMHATE YMHOXKEHHE OAHOWIEHA HA MHOTOYJIEH M MHOTOWIEHA Ha
24 MHOTOWICH, TPHUMEHATH (OpMyNbl KBaapaTa CyYMMBI W KBajpaTa
pa3HOCTH
OcCyIEeCTBIATh Pa3I0KEHUE MHOTOWIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKHM OOILEro MHOXHTENS, TPYIIIUPOBKH ClaraeMsix,
npuMeHeHHs (OpPMYJT COKPALIEHHOTO YMHOKEHUS
28 [TpumensTh mpeoOpazoBaHUS MHOTOWICHOB ISl PELICHUS Pa3IMYHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Hcnonws30BaTk CBOMCTBA CTENEHEW C HATypaJIbHBIMHU I1OKa3aTeJIIMHU
' IUI IpeoOpa30BaHUs BHIPAKEHUN
3 VYpaBHEHUs U HEPABEHCTBA
Pemarp nuHeliHbIe YypaBHEHHsSI C OJHOM TMEPEMEHHOW, NPUMEHSSI
3.1 IIpaBWJa MEPEX0A OT UCXOAHOIO YPaBHEHMSI K PAaBHOCUIBHOMY EMY.
[IpoBepsTh, SBISIETCA JIM YUCIO KOPHEM ypaBHEHUS
3. [Ipumensatry rpaduyeckue METOAbI TPU PEIICHHH JIMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 ITonOupate npuMepsl ap YKUCEN, ABISIOLMXCSA PELIEHUEM JTUHEMHOTO
' YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
CrtpouTh B KOOpJMHATHOM ITUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIBb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemats cuctemMbl IBYX JUHEWHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMU,
' B TOM 4HCJIE TpapUUecKu
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WA CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHUH 10 YCIOBUIO 3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YEeHHBII pe3yinbTar
4 Koopaunate! u rpadguku. OyHkuuu
N300paxaTh Ha KOOPAWHATHOM NPSIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh

YHCJIOBBIC IIPOMEKYTKH HA anre6pa1/meCI<0M SA3BIKE




Ormeuatre B KOOpI[HHaTHOfI IIJIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crpouts rpaduxu muHEHHBIX (QyHKIHH. CTpouTh rpaduk QyHKIUU Y
| =[x
OnuceiBaTh C MOMOIILI0 (YHKIUH WM3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMs, PpACCTOSIHME, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTh, BpeMsi, 00BEM pabOThI
4.5 Haxonuts 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa
[Tonumare rpaduueckuii crmoco® TpPENCTaBICHHUS U aHaIHM3a
4.6 nH(popMaIuK, W3BJICKATh W HMHTEPIPETUPOBATH HHGOPMAIUIO W3
rpadUKOB peallbHBIX MPOIECCOB U 3aBUCUMOCTEM
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOW NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus
pe3yJibTaTa
1 Yucna v BBIYUCICHUS
Ucnonws3oBaTh  HavallbHbIE  TMPEACTABICHUS O  MHOXECTBE
11 NEHCTBUTENBHBIX YUCEI NIl CPaBHEHUs, OKPYTJIEHUS U BBIYUCIICHUH,
' M300pakaTh JIEUCTBUTEIBHBIE YHCIIa TOYKAMU Ha KOOPIWHATHOM
IpsAMOi
[IpumensaTh MOHSATHE  apU(METUUYECKOTO0  KBaApPaTHOTO  KOpPHS,
12 HaxOJIUTh KBaJ[paTHbIE KOPHU, WHCIOJB3Yys TMPU HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATH MPEoOpa30oBaHus BHIPAKEHUH, COAepKAIIUX
KBaJpAaTHBIE KOPHH, HUCIIOJIb3Ysl CBOWCTBA KOPHEN
13 Ucnonw3zoBarh 3amucu OOJBIIMX W MaJIbIX YHCEI C IOMOIIBIO
' JECATUYHBIX ApoOeit u creneHed yncina 10
2 Anrebpandeckue BoIpaKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LEJIBIM TI0KA3aTeNieM, BBITIOIHITH
2.1 npeoOpa3oBaHus BBIPAKEHHUM, COIEPXKAIIUX CTEHNEHH C IIENIBIM
MoKazaresnem
55 BrIimonHATE  TOXKAECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHAIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JEeUCTBUI HaJ MHOTOWICHAMU U



2.3

anreOpandecKuMu ApoOsSIMHU

PacknanniBaTh KBaI[paTHBIﬁ TpéX‘-IJ'ICH Ha MHOXHUTCIIN

2.4

[TpumensaTh mpeoOpa3oBaHUsl BBIPAKEHUN AJISl PEIECHHs Pa3lUYHbIX

3aJla4 U3 MaTCMAaTUKHU, CMCIKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPpAaKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemate sMHEVHBIEC, KBaJgpaTHbIE YpPAaBHEHUS W  PALMOHAJIBHBIE
YPaBHEHUSA, CBOASAILIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C ABYMs

MNEPCMECHHBIMU

3.2

3.3

[IpoBoauTh IIPOCTEHINNE WCCIECIOBAaHUS YpPAaBHEHHM U CHUCTEM
ypaBHeHMH, B TOM 4YHCI€ C TPUMEHEHHEM TrpaduyecKux
IpeJicTaBlIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMaA

ypaBHeHI/Iﬁ peuIiCHuA, €CIIN UMECT, TO CKOJIBKO, U npoqee)

[lepexomuTs OT ciOBeCHOM  (OpPMYNIHPOBKM 3aJadyd K €&
anreOpanvyeckol MOJIENHM C MOMOILIBIO COCTABJIECHUS YPaBHEHUS WU
CUCTEMBl yYpaBHEHUH, HWHTEPIPETUPOBATh B  COOTBETCTBHM C

KOHTEKCTOM 33J1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

k/x

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  TIpa@UYECKyr0  WJUIIOCTPAIIMI0  MHOXECTBA  PEIICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMT

[lonumath ¥ UCHOJB30BaTh (YHKIMOHAJIBHBIE MOHATHS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMNPEACNATh 3HAYCHUE
(GyHKIMH TIO 3HAYEHHUIO apryMEHTa, OMpPENeNsTh CBOMCTBA (DYHKIIMH
o e€ rpaduky

Ctpoutb rpaduKu 3JeMEHTapHBIX PYHKIUH BHJIA:
y=k/x

, Y =X4, ¥y = X3, Yy = [X|, onmHChIBaTh CBOMCTBA YUCIOBOM (PYHKIIUHU IO €&

rpaduxy



9 KJIACC

Kon
NpoBepPsAEeMOro
pe3yJibTara

1

11

1.2

1.3

1.4

2.1

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHus

Yrncna v BEIUMCICHUS

CpaBHHMBaTh M YINOPSJAOYMBATH pAlMOHAIBHBIE U HPPALMOHAIBHBIE
qucia

BrimonHsATe apudMeTHuecKkue IEeHCTBUS ¢ pallMOHATHHBIMU YUCITAMH,
couerass YCTHbI€ U TMUCHMEHHbBIE TPHUEMBI, BBITIOJIHATH BBIYUCICHHS C
HWppalyoHaJIbHBIMHA YHCIIAMHU

HaxonuTe 3HaueHus creneHeld ¢ UEIbIMU IOKA3aTeNsIMU U KOPHEH,
BBIUUCIIATH 3HAYCHUST YUCITOBBIX BBIPAKECHUN

OKpyrisTh 1€MCTBUTEIIBHBIC YNCIIA, BBITIOJHATD MPUKUAKY PE3ysbTaTa
BBIYMCIICHH, OLIEHKY YUCJIOBBIX BBIPAKEHUN

VYpaBHEHUsI U HEPABEHCTBA

Pemate  nMHeEHHBIE W KBaJgpaTHbIE ypaBHEHMS, YpaBHEHMS,

CBOJSIIIMECS K HUM, TPOCTeHIINe qpoOHO-pallMOHaIbHbIE YPAaBHEHUS

2.2

2.3

2.4

Pematp cuctemsl ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYM: IIEPCMCHHBIMU
1 CUCTCMBI IBYX ypaBHeHI/IfI, B KOTOPBIX OJJHO YPaBHCHUC HC ABJIACTCA

JIMHEUHBIM

Pemate TEKCTOBbIE 3a/a4M anreOpanvyeckuM CrIocoOOM C MOMOIIBIO
COCTABJICHMSI YpPAaBHEHMS WIM CHCTEMBI JIBYX YPaBHEHHH C JBYMs

NEPEMEHHBIMU

[IpoBomuTh mpOCTEHININE HCCIECAOBAaHUS YpPAaBHEHHM W CHUCTEM
ypaBHEHUH, B TOM 4YHCIE€ C MPUMEHEHHEM TpapuuecKux
IpeJCcTaBIeHUH (Hanpumep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHUE WIN

cucrema ypaBHeHI/Iﬁ peucHus, €CJIn UMECT, TO CI(OJ'IBKO)

2.5

2.6

PemraTs JIMHEWHBIE HCpaBCHCTBA, KBaApaTHBIC HCpPaBCHCTBA,
I/I306pa)KaTB pCHICHUC HCPABCHCTB HaA YK CI0BOH HpﬂMOfI, 3allMCbIBATh

pEeIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemarr cuctemMbl JIMHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIFOHAOMIMEC KBAaApaTHOC HCPABCHCTBO, I/I306pa)KaTB peicHuc



2.7

3.1

CHUCTEMBI HEPAaBEHCTB Ha YMCIIOBOM INPSMOM, 3allMCBIBATh PEILICHUE C
IIOMOUIBIO CUMBOJIOB
Hcnonp30BaTh HEPABEHCTBA IIPH PELLICHUN PA3JIMYHBIX 3a7a4
OyHKIMHT
PacnosHaBath  ¢yHKIMM ~ M3y4eHHbIX  BuAoB.  Iloka3biBaTh
CXEMaTUYECKH PACIIOI0KEHUE Ha KOOPAUHATHOH INIOCKOCTH IrpahuKoB
) i : y=kx, y=kx+b, y=Kk/x, y=ax?+bx+

yHKuu# Buga: y=Kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBucuMOCTH OT

3Ha4eHUH K03((UIIMEHTOB, ONUCHIBATH CBOUCTBA (PYHKIHIA

3.2

3.3

3.4

[Toka3piBaTh CXEMaTHYECKH pACIOJNOKEHUE Ha  KOOPAMHATHOM
IJIOCKOCTH TpadukoB QyHKIMiA Buaa Y = VX, Y = |X| U omuchIBaTh
cBOicTBa (pyHKUIMH

Crpouts u wu300pakaTb cxeMaTHUYeCKH TpaduKku KBaIpPAaTUUHBIX
(GyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (YHKUUHA MO HX
rpadukam

Pacrio3naBate KBagpaTHuHyl0 (QYHKIUIO 1O QopMmyne, MPUBOIUTH
MpPUMEPHl  KBAJPATUYHBIX (YHKIWA W3 PEATbHOW >KWU3HH, (DHU3HKH,

reoMeTpun

Apudmerndeckas U reoMeTpuiecKas Iporpeccuu

4.1

4.2

4.3

Pacnio3HaBaTh apupMeTHUYECKYIO0 U F€OMETPUUECKYIO IPOrPECCHH IpU
pasHBIX criocobax 3aJaHus

BbINONHATE BBIUMCIEHUS C HUCMOJIb30BaHUEM (QOpMYN N-TO 4JIeHa
apu(pMETHYECKOW M TeOMETPUYECKOH MPOrpeccuid, CyMMBbI MEPBBIX N
YJICHOB

N300pakaTh wieHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJIUHATHOM

IIJIOCKOCTH

4.4

Pemrate 3aaa4ud, CBA3aHHBIC C YMCJIIOBBIMH ITIOCIICOOBATCIIBHOCTAMU, B
TOM YHCJIC 3aJadyu H3 peaHBHOfI KHN3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYJISITOPA, HU(MPOBBIX TEXHOIOTHI)




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUS
1 Uucna 1 BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OpPMBI 3alUCH
11 npobeit xk napyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 ApudmeTrnueckue AeMCTBUS C pallMOHAIbHBIMU YnciIaMu. Pemenue 3anau u3
' peasbHOM MPaKTUKKU Ha YacTH, Ha 1poou
13 CreneHp C HaTypaJbHbIM IIOKa3aTeleM: OIpe/eseHHe, Mpeodpa3oBaHUe
' BBIPA)XEHUI1 HA OCHOBE OIPENIENIEHUs, 3aUCh OOJIBIINX YUCEIT
14 [IpouieHTsl, 3amuch MPOLEHTOB B BHJE ApoOU W ApoOU B BUJE MPOIECHTOB.
' Tpu oCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEAJIbHOU TPAKTUKU
L5 [IpuMeHeHnEe TNPU3HAKOB  JEJIMMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIH
' HaTypaJIbHbIX YHCEIl
16 PeanpHble  3aBHUCHMOCTM, B TOM 4Mciae TMpsMas M oOpaTHas
' IIPONOPLHOHATIBHOCTH
2 Anrebpandyeckue BhIpaXKEHUS
21 [IepeMeHHBIE, UMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOU. JlomycTrumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJIYy BEIWYMHAMU B BHJE (DOPMYIIBL.
' Brrancnenus no popmynam
23 [IpeoGpa3oBanne  OyKBEHHBIX  BBIPAKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
25 OpnowieHsl U MHOrO4nIeHbl. CreneHp MHOrowieHa. CllokeHHE, BBIYMTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 ®opMysbl COKPAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBI M KBaJpaT pa3HOCTH.
' ®opmyia pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEIIN
3 YpaBHeHUS



VYpaBHeHHe, KOpEHb YpaBHEHHUS, MpaBWia NPeoOpa3oBaHUs ypaBHEHUS,

3 PaBHOCWJIBHOCTb YPaBHEHHN
39 JluHeitHOe ypaBHEHHE C OJHOM MEPEMEHHOW, YHCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUICHNE JIMHEWUHBIX YPaBHECHUI
33 CocraBieHre ypaBHEHUH IO yCIIOBUIO 3a/1auyd. PelieHue TEKCTOBBIX 3a/1ay C
' MOMOUIBIO YPaBHEHUI
3.4 JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JIMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. PemeHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM MOJCTAaHOBKHU. IIpumepsl pemeHus: TEKCTOBBIX
3a/1a4 C MOMOULIBIO CUCTEM YPABHECHUMU
4 Koopaunats! u rpapuku. ®ynkunu
4.1 Koopaunara Touku Ha mpsMoit
42 Hucnossle IPOMEKYTKH. PaccTosiHue MexAy AByMS TOYKAMH KOOPAUMHATHOU
' IPSIMON
43 [IpsimoyronbHas cucrtema koopauHar, ocu OX u Oy. Abcuucca U opavHaTa
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
W [Ipumeps! rpadukoB, 3agaHHbIX GopMmynamu. UteHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. I'papux pynkumu. CBoricTBa GyHKIHIA
4.6 Jluneiinas pyukmus, e€ rpaduk. ['paduk pyHkImuy y = [x|
A7 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHMH U CHCTEM JIMHEHWHBIX
' yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
11 KBanpatubiii kopeHb u3 uucna. lloHsTHe 00 HppanMOHAIBHOM 4YHCIIE.
' JlecsiTuunble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOpPHEW W HX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPDAKEHUH M BBIYMCICHUAM. JleliCTBUTEIbHbIE
qucia
1.3 Cremnenb ¢ 1eTbIM TIOKa3atesieM 1 e€ cBoicTBa. CTaHmapTHas 3aluCh YHCIia



AnrebpanyecKkue BbIpaXKEeHUs

2.1 KBanparHblii TpEXuiieH, pa3nokeHue KBaJApaTHOro TpEXUIeHa Ha MHOKUTENU
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 Crnosxenue, BBIYUTaHUE, YMHOKCHHE, JICTICHUE aNTeOpandecKkux apooei
24 ParnmonanbHble BEIpaXKEHUS U UX IpeoOpa3zoBaHue
3 VYpaBHEHMs U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMmynaa KOpHEH KBaJIpaTHOTO YypaBHEHMS.
' Teopema Buera
3.2 Pemienue ypaBHeHU, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHbBIE YPaBHEHHS
I'paduueckas uHTEpHpeTaLnsl ypaBHEHUN C ABYMSI NEPEMEHHBIMH U CHUCTEM
3.4 JMHENHBIX YPAaBHEHMU C ByMs NepeMeHHbIMH. [IpuMepsl pemieHnst cucrteM
HEJIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU
3.5 Pemennie TekCTOBBIX 33724 aNredpandeckum crocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIluHeiiHbie HEPaBEHCTBA C OJHON EPEMEHHOMN
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM
4 OyHKIIUA
41 [lonsite ¢ynkuu. OO6MacTh ONpPENENEHHSs UM MHOXKECTBO 3HAYCHHM
' ¢yskuuu. CriocoOsbl 3afanus GyHKIUN
4.2 I'paduk pynkuun. YteHue cBOWCTB GYHKIUH MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAKAIOLIMX pealbHbIE IPOLECCH
44 OyHKIUKM, ONUCHIBAIOIIME TMPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIEHBIC
' 3aBHCUMOCTH, UX TpaduKu
4.5 OyHkuu y =x% y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KIIACC



Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1 Uucna v BBIYUCICHUS
11 ParionanbHple uucna, MppalMoOHATbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
' JECATUIHBIC IPOOH
MHOXeCTBO JIeHCTBUTENBHBIX YHCEN, JEHCTBUTENIBHBIC YHCTIa KaK OECKOHEUHBIE
19 JecsITUUHbIe ApoOu. B3auMHO 01HO3HaYHOE COOTBETCTBHE MEXKY MHOKECTBOM
' JIEICTBUTENIbHBIX YHCENl U KOOPAUHATHOH npsMoil. CpaBHEHHE JIEHCTBUTEIIbHBIX
qucell
1.3 Apudmernueckue NeUCTBUS C IUCTBUTEIHPHBIMHA YHCIIAMHU
N3mepenus, mpubimkeHus, oleHKu. Pa3Mepsl 00BEKTOB OKPYXKAIOIIET0 MUpa,
v JUTUTEIILHOCTh TPOILIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Mpubamkenus. Oxkpyrinenue uucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BHIYMCIICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON TEPEMEHHON
2.2 JIuneitHoe ypaBHeHuUe. Pemenne ypaBHEeHUM, CBOIAIIMXCS K TUHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHeHNN, CBOAAIIMXCS K KBaIPAaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHUsT YpaBHEHUNW TpPEThbed U
' YETBEPTOU CTENECHEU Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHUHA
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHuUe ¢ ABYMS IEPEMEHHBIMH U €T0 Tpadux
2.8 Pemenne cuctem ByX JTUHENHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU
29 Pemienue cucreM OBYyX ypaBHEHM, OAHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEPIIPETAINS CUCTEMbI YPAaBHEHUH € ABYMS IEPEMEHHBIMU
2.11 Perienue TekCcTOBBIX 3aj1ay anredpandeckuM crocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nTMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHON
2.14 Pemienue cucrteM JTMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.15 KBanparHbeie HEpaBeHCTBA
216 I'padmyeckas uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU



OyHKIMHU

KBangparuunas ¢yakous, e€ rpaduk u cBoiictBa. [lapabGona, KOOpIMHATHI

3 BEPIINHBI TapaboJibl, 0Cb CAMMETPUH NapaboJIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b u ux cBoiictBa

3.3 I'paduxu Gyukimit y=k/X, y = X’ 1 uX CBOHCTBa

3.4 I'paduku pyHKUUH , U X CBOMCTBA
4 YuciioBble OCIEI0BATENIBHOCTH

41 Omnpenenenue U crocoObl 3a/laHusl YHCIOBBIX MOCIIEAOBaTeNbHOCTEH. 3aganue
' MOCJIEIOBATEILHOCTH PEKYpPEHTHOM popMyo U popmysioit N-ro uieHa

42 Apudmernueckass mporpeccuss. Dopmynsl N-ro  uineHa apupMeETHUIECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas mporpeccus. QPopMyiasl N-ro0  WIEHa TI'€OMETPUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX N YIECHOB

44 N3o0paxkeHne diIeHOB apu(METHUECKOM UM TEOMETPUYECKON Mporpeccuit
' TOYKAMHU HAa KOOPAMHATHOW MIIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUATBHBIA POCT

45 Cno>xHbl€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiembie TPeOOBAHUS K NPEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOT'O
o0mero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
olnepalyy HaJ MHOXECTBAaMH; YMEHHME OIEpPUpPOBaTh IOHITHIMM:
rpad, cBsA3HBIM Tpad, AepeBO, LMKI, NPUMEHATh UX IMPU PELICHUU
3a]]a4; YMEHHUE UCIOJIB30BaTh rpaduyeckoe mpeacTaBIeHHEe MHOXKECTB
JUISl OTIMCAHMS PEATbHBIX MPOLECCOB U SBJICHUM, MPU PEIICHUH 3a]a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHHe OnepupoBaTh MOHATUSAMHU: ONPEAEICHUE, aKCHOMA, TEOpEMa,
JIOKA3aTelIbCTBO; YMEHUE pACIO3HABaTh WCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IPUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHUA U OTPULIAHUS BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATHUSIMU: HATYpPaTbHOE YHCIIO, MPOCTOE U
COCTAaBHOE YMCIIO, JI€TUMOCTb HATypaJbHBIX YHCEJN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YHCIIO, MOAYJb YHCJa, OOBIKHOBEHHAas ApOOb M
JCCATUYHAA ,Z[p06b, CTaHI[apTHBIf/’I BUA 4HCIIa, paI_[I/IOHaHBHOC quciio,
HUPpAMOHATLHOE YHCJIO, apu(PMETHYECKH KBaJpaTHBIM KOPCHBD;
YMEHUE BBIONHATH JEHUCTBUA C  YHUCIAMHM, CpPaBHUBATH U
ynOpr)IO'—II/IBaTB qucJiia, Hpe)ICTaBJ'ISITB qucjia Ha KOOp}IHHaTHOﬁ
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKHUIKY U OLIEHKY

pe3yJibTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3aTeseM,
apu(pMeTHYECKHI KBaJpaTHBI KOpEHb, MHOTOWIEH, anredpanyeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €AMHULIBI; YMEHHME BBINOJIHATH Pacdy€Tel MO (QopMmyliam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMHM, Pa3jI0OKEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM 4YHCII€ C HCIOJb30BaHWEM (QOpPMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTra CyYMMbI U Pa3HOCTU

YMeHue OIICPHUPOBATH ITOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C



OJIHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE penlaTh JIMHEHHbIE U KBaJpPaTHbIE ypaBHEHUS,
IpOOHO-pallMOHANIFHBIC YPABHEHHSI C OJHOW MEPEeMEHHON, CHCTEMBI
IBYX JIMHENHBIX YpPaBHEHWH, JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JpPOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJE MPU PELIEHNUHN 3a]a4 U3 JPYTUX MPEIMETOB
U TPaKTUYECKUX 3a7ay; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpsIMyI0 M KOOPAMHATHYIO IIOCKOCTH JJISi M300pa)KeHHsl pelieHuit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne oneprupoBaTh MOHATUAMU: QyHKIUS, TpaduK GyHKINUU, HYIU
byHKIHH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJbIIEE M HAUMEHbIIEEe 3HAYCHUS
byHKINH; yMeHHE OIIEpUPOBATH HOHSTUSAMHU: npsMas
PONOPLUHUOHATIBHOCTD, JUHEWHasT (YHKIUSA, KBaJpaTuyHas (QyHKIHS,
oOpaTHasi TMPONOPLHUOHANBHOCTb, Mapaboia, rumepOosa; yMeHue
CTPOUTH TpaPuKH QYHKIUI, NCIIOTH30BATH TPAPUKH IS ONIPEISIICHUS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHHs 3a7ad U3 APYTUX
yU4eOHBIX TIPEAMETOB W PpEAIbHOM IKU3HHM;, YMEHHE BBIPAXKaTb

(dbopMysiaMy 3aBUCUMOCTH MEXIY BEIMUYUHAMU

Ymenue OIepupoOBaThH MOHITHUSIMU: MOCJIEZI0BATEIBHOCTb,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPEeCCHH;  yMEHHUE
MCIIOJIb30BaTh CBOWCTBA TOCJENI0BATENBHOCTEH, (GOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUM 3ajad, B TOM 4YMCJe 3a1ad U3 JIPYTux

y4€OHBIX MPEIMETOB U PEATbHON KU3HH

YMeHue pemath 3a7jaud pa3HbIX TUIOB (B TOM 4YHCII€ HAa IPOLEHTHI,
J0MM W 4YacTd, JIBWKEHHE, paboTy, IEeHy TOBapOB M CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 33Ja4i U3 00JaCTH yIpaBIeHUs JINYHBIMU U
CeMEeWHbIMU  (MHAHCAMM); YMEHHME  COCTABISATH  BBIPAXKCHHS,
YpaBHEHHs, HEPaBEHCTBA U CHUCTEMBbl [0 YCIIOBUIO 3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pEIIeHUE U OLICHHWBATh MPaBIONOJ00HOCTh

IMMOJYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HNOHATHAMU: (QUrypa, TOUYKa, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJbHBIM TpPEYrojbHHUK,

MEauaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYI'OJIbHUKA, quLIpéxyr OJIbHUK,




napajyiesiorpaMM, poMO, TPSAMOYTOJBHUK, KBajJpaT, TpaNelus;
OKpPY>KHOCTb, KpPYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHU
¢urypamu; ymeHue pemarb 3aJadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HU, HA HAXOXKJIEHUE I€OMETPUYECKHX BEJINYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp u (akroB

10

YMeHue OomnepupoBaTh MOHATUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MMapaUIeIbHOCTh U NEPHEHAUKYJISIPHOCTh MIPSIMBIX,
yroia MeXAy TMpsSMbIMU, TEPHEHIUKYISAP, HAKIOHHAS, IPOEKIIUS,
nonobue Guryp, nogo0HbIE TPEYTOJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M NPAMOW; YMEHHE DPACIO3HAaBaThb PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KaloIIeM MUpPE

11

12

13

14

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PAcCTOSIHUE, YIOJ
(BeqiMuMHA yrjla, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/lb;
YMEHHE OLIEHUBATh Pa3MEPbI IMPEIMETOB U OOBEKTOB B OKPYKaIOILEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl NepuMeTrpa U IUIOLAAU
MHOT'OYI'OJIbHUKOB, JUIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO IApAJUICIEIUIIECa; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHMS  JAJIs

BBIYUCIICHUS IUH, PACCTOSHUM, IIJI0OIIAEH

Ymenue wu3zo0pakaTh IUIOCKHE (Urypsl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHBIE (QUTYPHl OT pPYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

Vmenue OIICpHUpPOBATH INOHATHUAMMU MMpsAMOYTOJIbHAsA CHUCTCMa
KOOpJAUHAT, KOOPAHNHATLL TOYKH, BCKTOD, CyMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BCKTOPOB,
YMCHHUE HCIOJIb30BATH BCKTOPBI U KOOPAWHATHI IAJId NPCACTABJICHUA
AaHHBIX W PpPCHICHHUA 3aJdad, B TOM YHCIC U3 JOPYIrux y‘IC6HI)IX

IIPEAMETOB U peabHOM JKU3HU

YMeHHe OmepupoBaTh IMOHATHSAMHU: CTOJNOMKOBBIE U  KPYTOBBIE
IUarpaMMbl, TaONHIBI, CpeaHee  apupMETHYeCKOoe, MeauaHa,
HauOoJIbllIee W HAaWMEHBIIIEEC 3HAYCHHMs, pa3MaxX YHUCIOBOro Habopa;

YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBATH U  INPEoOPa3OBBIBATH
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uH(pOpMaIIMIO, TPEACTABICHHYI0 B Ta0OJIWIIAX M Ha JHarpaMmmax,
OTPaXKAIOILYyI0 CBOMCTBA M XAPAKTEPUCTHKH PEAJIbHBIX NPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh HW3MEHYMBBIE BEIUYUHBI B

OKpY>KaIOIllEM MUDE

YMeHHe oOomnepupoBaTh MOHATHAMH: CIYYailHbIA OMNBIT (CITy4aiHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM HCXOJ)
CIIy4aifHOTO OTbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSTHOCTU CIIYyYaWHBIX COOBITUH B OMBITAX C
PAaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU COOBITHSMH; yMEHHE peliaTh
3aJja4yl METOJIOM OPIaHMW30BaHHOTO Iepedopa U € HUCHOJIb30BAHUEM
MpaBUja YMHOXXEHHUS; YMEHHE OLICHUBATh BEPOSITHOCTH pPEATbHBIX
COOBITUN W SIBJICHWUU, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpYXAlOIleM MHpPE U B KHU3HU;
3HAKOMCTBO C TMOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOIXOISANIAN W3YYCHHBIM METOJ IJIs PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaT€MaTUKH B
HUCKYCCTBE, OIUCHIBATh OTIEIbHBIE  BBIJAIONIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HayKH, MPUBOIUTH
MIPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOM UCTOPUHU



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUSA

1 UYucna v BBIYUCICHUS

11 Hatypanbnble u nesnbie yncina. [Ipu3Haku 1e1MMOCTH LETbIX YUCEeT

1o OOBIKHOBEHHBIE W JIECATHYHBIE  JApPOOHM,  MPOIEHTH, OECKOHEUHBIE
' MIEPUOIUYECKHE TPOOH

13 Pamponanenple  yncna. Apu(MeTHYECKHe ONEpalud C  PaldOHAIbHBIMU
' YyHUCcliaMu

14 JeiictBuTtenpHble yucna. ApupMETHYECKHE OINEpalud ¢ JEeHCTBUTEIbHBIMU
' YyHClIaMu

L5 [TpubnkE€HHBIE BBIUMCICHUS, TMpaBUiIa OKPYTJEHUS, NPHUKUAKA U OICHKA
' pe3yJibTaTa BEIYMCIECHUN
2 AnrebpanuecKue BbIPAXKEHUS

2.1 BbykBeHHbIe BhIpakeHUs (BBIPAXKECHHSI C TIEPEMEHHBIMU )

29 Crenenp ¢ uenbiM mokasareneM. CTENEHb € palUOHAJIbHBIM I10Ka3aTeJeM.
' CBoiicTBa CTENEHU

2.3 MHorowieHsl

2.4 Anrebpanueckas 1poob

”E Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHHU. HeiictBus c
' apuMeTUYECKUMU KOPHSIMH HAaTypaIbHOU CTETICHH
3 VYpaBHeHUs U HEPaBEHCTBA

31 [lenpie w npoOHO-panMOHANBHBIE ypaBHEHHS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUN

39 Ilensle u npoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIEA0BATEIHLHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUs IIOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass u reoMmerpudeckas nporpeccuu. Dopmyna  CIOKHBIX



IMpOICHTOB

5 OyHKIMUN
@Oynkmust, crnocodbl  3amanus  QyHkuun. Ipaduxk  pynkumm.  OOGmacth
orpezesneHuss 1 MHOKecTBO 3HaueHui pyHkuuu. Hynmu ¢ynxuun. [Ipomexytku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMU. MakcUMyMBbl U
MUHMUMYMbI (yHKIMH. Hanbosbilee M HauMeHbllee 3HaueHUE (YHKIMM Ha
POMEXKYTKE
6 KoopauHatsl Ha npsMOii U TIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue Gpurypsl U ©X CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoroyroiasHuKu
7.4 OKpYXHOCTh B KPYT
7.5 H3mepeHune reoMeTpuuecKux BEIUUUH
7.6 BexTopsl Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA:

Aunre6pa. 7 kiacc. bazoBbiii ypoBeHb. YueOHuk — Makapsiues FO. H., Muntok
H.T'., Hemikos K. U. u np.
Aunre6pa. 8 kiacc. bazoBblii ypoBeHb. YueOuuk — Makapsiues FO. H., Muntok
H.T., Hemikos K. U. u np.
Aunre6pa. 9 kiacc. bazoBblii ypoBeHb. YueOuuk — Makapsiues 0. H., Muntok
H.T'., Hemikos K. U. u np.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA:

Hunaktudeckue Mmatepuanisl o ainreope. 7 kinace. K yue6nuky MaxkapbrueBa
1O. H. u np. — 3BaBuu JI. ., Ky3nenosa JI. B., Cysoposa C. b.
Junaktuyeckue Matepuaisl o anredpe. 8 kinacc. K yuebnuky MakapeiueBa
1O. H. u n1p. — ’Koxos B. 1., MakapsiueB 0. H., Mungioxk H. T'.
Junaktuyeckue Matepuaisl mmo anredpe. 9 kinace. K yuebnuky MakapbrueBa
1O. H. u np. — MakapsiueB 1O. H., Munatok H. I'., Kpaitnena JI. b.

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA:

Anre6pa. 7 kimacc. Meroauueckue pekoMenaanuu — Munarok H. T

Ypoxu anredpsl. 7 kiaace. Meroaudeckoe mocoone — Kpaitnesa JI. b.
[Toypounsbie pa3zpabotku 1o anredpe. 7-9 kimaccel. K YMK 0. H. MakapsrueBa —
Pypyxun A. H. u np.

Paboune nmporpammel 1o anredpe. 7-9 kimaccel. K YMK 0. H. MakaperueBa —
bypmuctposa T. A.

KoHTponbHO-n3MepuTenbHble Matepuanibl. Anredpa. 7-9 kiaccel — @apkos A. B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET:

«Poccuiickas snexkTpoHHas 1ikoJa» (resh.edu.ru)

«Enunas xomiekuus 1u@poBhIX 00pa30BaTeIbHBIX PECYPCOBY
(school-collection.edu.ru)

«InternetUrok.ru»

«Yuu.py» (uchi.ru)

«Aunexc YueOHUK»

OU=W.o. gupektopa, O="MBOY ""lLUkona Ne34""
r.o. Camapa", CN=Tyb6yTec HaTtanba AnekceeBHa,
E=sam-school 34@63edu.ru

0095890952bb968374

l ’ ‘\ 2026.09.10 12:50:38+04'00'






		2026-09-10T12:50:39+0400
	0095890952bb968374
	Тубутес Наталья Алексеевна




