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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 MIOBCETHEBHOM ku3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUU M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUss MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B MpUPOJEC U OOIIECTBE, POJIM MaTEeMaTHYECKOrO MOJECIUPOBAHHUS B HAYYHOM
MO3HAHUU W B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KayeCTB MBIILICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM HU(PPOBOM
obmectBe. M3ydyenme anreOpbl oOecrieuynBaeT pa3BUTHE YMEHUS HaOJIIOJATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHUSI W BBIBOJHI,
dbopmynupoBath yTBepxkaAeHUsA. OCBOEHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCSA: OHU MCIHOJB3YIOT JACAYKTUBHBIC U
WHYKTUBHBIE PAcCy>KJeHUs, 0000IIeHNe U KOHKPETU3aIUIo, a0CTparupoBaHue u
aHanoruto. OOyueHue  anrebpe  mpeanoyiaraeT  3HAYMTENbHBIH  00BEM
CaMOCTOSITENIFHOW  JIEATEIbHOCTH  OOYYalOIINXCs, IO3TOMY CaMOCTOSITEIbHOE
pElIeHHE 3a1a4 SABIISCTCS pealn3anei IesITeIbHOCTHOTO MPUHITUAIIA 00YUIEHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» s OCHOBHOTO
oO1rero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUUYECKUE
JuHUU: «Yucnaa ¥ BRIUKCICHUN», «ANTeOpandecKue BRIPAKCHUN), «YpaBHEHUS U
HEpaBeHCTBa», «DyHKimm». Kaxmas w3 3THX COJep)KaTEIbHO-METOIUIESCKHIX
JUHUHN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3yUCHUS Kypca, B3aUMOJIEHCTBYS C
JPYTUMHU €ro JuHUsSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydaronumcs
MPUXOIUTCS JOTUYECKU PACCYKNaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TMUM B mporpammy yueOHOro Kypca «Airedpa» BKIHOYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTU4YeCKOro o0pa3oBaHusl U COCOOCTBYIOIIUE OBIAJECHUIO O0YyYarOIIUMUCS
OCHOB  yHHUBEpPCAJIBHOIO MareMmarudeckoro s3bika. ConaepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Ywcia W BBEYHCICHUS» CIYXKUT OCHOBOW IS
JAIbHEUIIIETO M3yUYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0YyYarOIINXCS
JIOTUYECKOTO MBINUICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C palMOHAIBHBIMH M HUPPAlMOHANBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUN O JCHCTBUTEIIBHOM YHCIIE. 3aBEPUICHHWE OCBOCHHSI YHCIOBOU
JIMHUYU OTHECEHO K CpeHeMY 00I1IeMy 00pa30BaHHMIO.

CopneprxkaHue AByX anredpandeckux JMHUN — « AJreOpanyecKkre BhIpaXKeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaroIIMXCs
MaTEMaTUYECKOro ammapara, HeoOXOAMMOTro JJid pelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMPEIMETOB U TNPAKTHKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TpyNIUPYETCs BOKPYT
palMoOHANIbHBIX BBIpaKEHUI. Anredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMATHKU Kak
A3bIKa JUISI TIOCTPOEHHUS] MaTeMaTUYeCKUX MOJeNiel, ONUCAaHUS IPOLECCOB HU
ABJIEHUN peajdbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT Takke
JaNbHEWIee pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJWMOTO, B
YaCTHOCTH, JJIS OCBOGHHMsSI Kypca HWH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKAMU
JeNyKTUBHBIX paccykiaeHuil. [IpeoOpa3oBaHre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEN K MATEMAaTHYECKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-TPa(QUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHUE
00y4aroMMUCs 3HAaHUM O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOAENTn
JUIS OTIMCAHUSl M UCCIIEJOBAHMSI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B MPUPOJIE
u obuectBe. M3ydyeHue marepuana crocoOCTBYET Pa3BUTHIO Yy OO0y4aroluxcs
YMEHHUSI UCTOIb30BaTh Pa3IMYHbIE BbIPAa3UTEIbHbIE CPEICTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauuecKkue, BHOCUT BKJIaa B (popMUpOBaHUE
NPEJCTaBICHUN O POJIM MATEMATUKH B PA3BUTHUU [TUBUIN3AIUHN U KYJIbTYPBI.

CormacHo yueOHOMY IUIaHy B 7-9 Kkijaccax wu3ydaercs y4eOHBIA Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucna ¥ BBIYUCIEHUA», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKIIHI.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yaca B Henento), B 9
KJ1acce — 102 Jaca 3 Jaca B HEJIETTIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0]l OT OJHOW (OPMBI 3amHUCH
npobeit k apyroi. IloHATHe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOOpAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTndeckue JEUCTBHUS €
palrOHAIbHBIMU YKCIIaMH. Pelenne 3amad u3 pealbHOW NPAKTUKW HA 4acTH, Ha
JpoOHu.

CrereHb C HaTypaJlbHBIM [IOKa3aTeleM: OIpelaesieHrue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/eNeHus, 3anuch 00onbKX 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, PA3J0KEHUE Ha  MHOXHUTEIH
HaTypaJIbHbIX YHCEII.

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

AJredpanyeckue BbIpaKeHU s

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

CBoIICTBa CTENIEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXeHue, BIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. MOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaJparT pasHocTu. Popmylsia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHMs, MpaBujia peoOpa3oBaHUs 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 IBYyMsl IEpEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX yPAaBHEHHMU C JAByMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM ypPaBHEHUM.

DOyHKUNHA



KoopaunaTta Touku Ha npsitMoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu Oxu 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

KBagpatHbiii kopeHb u3 uucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie npuOIMAKEHUsT UppalMoHaIbHbIX yucen. CBoiicTBa apu(phMEeTHUECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPEoOPa30BAHNUIO YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. J[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenapIM nokaszaTeneM u e€ ceorictBa. CTaHIapTHAs 3alUCh YHCIIA.
AuredpanvyecKue BbIpaKeHUA

KBagpatHelii  TpEXWIEH, pa3jokKEHUE KBAJPaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEeHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIEHBIE YPAaBHEHUS.

['padrueckas uaTEpHpeTalvs YPaBHEHU C ABYMsI IEPEMEHHBIMH M CUCTEM
JUHEWHBIX YpAaBHEHUU C JBYyMS NEpeMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a7au aIredpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEeHCTBO ¢ OTHON NMEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucreMbl JIMHEWHBIX HEPABEHCTB c OJTHOU IIEPEMEHHOU
DOyHKIUU

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

I'padpux dbyskuuu. Utenue cBoicTB ¢yHkumu mo e€ rpaduxy. I[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 v BIYMCICHUA

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

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

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

[IpubnmxEHHOE 3HaUYCHUE BEJIMYUHBI, TOYHOCTh MpUOIMxKeHus. OKpyTieHne
yucell. [Ipuknika u oeHka pe3yabTaToB BHIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. PellieHrue ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBanpatnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHns ypaBHEHUN TPETbEN U 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. PellleHre cucTeM IByX ypaBHEHHM,
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. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajnpartHeie HepaBeHCTBaA.
['paduueckass wHTEepHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKIUU

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

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

YucaoBble M0CJI€10BATEILHOCTH U MIPOIPECcCHH



[TonsiTe 4YKMCIOBOM MOCIENIOBATEIBHOCTH. 3aJaHUE IOCIENOBATEIbHOCTH
peKyppeHTHOH (hopmysoi u popmyIioi N-ro uieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyibl N-ro yjaeHa
apu(MeTHyeCcKol U reOMeTpPUUYECKOM MPOrpeccuii, CyMMbl IIEPBBIX NUJIEHOB.

N300paxkeHne 4IEHOB apHUPMETHYECKON W TE€OMETPHUUECKOH Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CnoxHbie IIPOLICHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOrOo Kypca
«Anre0Opay XapaKTepHU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
mpaB, TPEICTAaBICHHEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUN, MPOUEAYp TPakIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOIieM, CBA3aHHBIX
C MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B IESTEILHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEIICHUU NPAKTUUYECKUX 3aaad
MAaTEMAaTUYECKOW HAIPABIECHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa30BaHUsS Ha TPOTSHKEHWHM BCEH JKU3HU I yCHENHOW TpodeccHoHambHON
NESATEIPHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

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

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, PUPOIBI 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 NPOCTEUIIMMHU HaBbIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



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

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbSl, BEJEHUS  3/J0pOBOro  o0pa3a  KU3HM  (3I0pOBOE  IUTAaHHE,
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:

OpUEHTalell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN Ul pelIeHUs 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 M3MEHSAIOMUMCS YCJIOBUSAM COUMAJIbHOW 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 IPYTHX;

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, INIAHUPOBATh 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.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBbleiornyeckue1eicTBUA:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWW MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
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 aHAJIOTUU;
pa30upaTh 0OKa3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSIMbIE U OT
IIPOTUBHOTO0), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTesIbCTBa
MaTeMaTHYeCKUX (PaKToB, BBICTpauBaThb apryMEHTalldl0, MPUBOAUTH
IPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnocod penieHus: ydyeOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BapHAaHTOB pElIeHMs, BBIOMpaTh Haubosiee MOAXOASIIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBblenccienoBarejbcKkueeiCTBHA .

MCIIONIb30BaTh BOMPOCH KaK MCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOIMPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpolIemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (OpPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

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

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

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, CHUCTEMATH3UPOBATh 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 WH(POpPMAIUK TIO KPUTEPHUSIM, TMPEITOKESHHBIM
y4HUTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHl/IKaTl/IBHLIeyHI/IBepCaHLHLIeyqeﬁHbleHeﬁCTBHHZ



BOCIIpUHUMATh #  (OPMYIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHUS, SICHO, TOUYHO, TPaMOTHO BbIpa)xaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHMEHHBIX TEKCTaX, J1aBaTh 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 CYXIEHHUS C CYXICHUSIMU 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 yU€TOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIMTOPHUH;
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 CBOU JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
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 (WM €ro
4acTb), BbIOMpaTh CHOCOO peIIeHHs] C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb H KOPPEKTUPOBATH
BApUAHTHI pEUIEHUI C Y4ETOM HOBOM MH(pOpMAaIUH.

CﬂMOKOHTpOJIL, IMOIMOHAJIbHBINUHTELJIEKT:

BIQJETh CIOCOOAMHM  CaMONPOBEPKH, CaMOKOHTpOJL 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 ACATEIBHOCTU ITOCTABICHHOW LIEIU
U yCIIOBUSIM, OOBACHATh NPUUYMHBI TOCTUKEHUS WU HEJOCTUKEHUS LEIH,
HaXOJIUTh OIUOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kKJjaacce oOydYaronIuics TMOJYYUT CIEIYIONINE
MpPEeIMETHbIE 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 JTPOOHBIX BBIPAKCHHM, COJEPIKAIINX
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 PAIIMOHAILHBIC YHCTIA.

OKpyrisaTh yucia.

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 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, WHTEPHPETUPOBATH
pe3ynbTaThl peUIeHUs 3a7a4 ¢ YIYETOM OTpaHUYCHHM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonp30oBaTh anreOpandecKyio TEPMUHOJIOTHIO U CUMBOJIMUKY, TMPUMEHSTH
e€ B Ipoliecce OCBOCHHS yueOHOTo MaTepuarna.

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

BeimonHSATh  TpeoOpa3oBaHUS  IIEJOTO  BBIPAXKEHUS B MHOTOUYICH
MIPUBECHUEM TIOJIOOHBIX CJIara€MbIX, PACKPHITUEM CKOOOK.

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

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TTOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIEro MHOXKHTENS, TPYNIUPOBKH  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
peoOpa3oBaHUs BRIPAKCHU.



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 YPABHEHUM 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

N300pakaTth Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 33a/JAaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KHU, HUHTEPBaJIbl, 3alIMCHIBATH YUCIOBbIE IIPOMEXKYTKHU HA
anre0panyecKoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
cTpouTh Tpaduky MuHEHHBIX GyHKINNA. CTpouTh Tpaduk GyHKINH 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 rpadudeckuid cmocod MpeACTaBICHHUs W aHalu3a WHpopmaiuwy,
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 IPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh JACUCTBUTEIbHbBIC
4ycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTs moHATHE apudMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIIOJB3YS MPU HEOOXOIUMOCTH KaJIbKYJISTOP, BBIMOIHSATH
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 IO0Ka3aTElIEM, 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,
CBOSILIIMECA K HUM, CUCTEMBI JIBYX YPABHEHHI 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 €€ anreOpanyeckoi
MOJEIN C TIOMOIIbIO COCTABJICHUSA YPABHEHUS WM CHUCTEMBl YpPaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YJIbTAT.

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

DOyHKUNHA

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAYCHMsI), OMPEICNITh 3HaUYCHHE (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 CIEIYIONTNE
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
UppalMOHaIbHBIMU YUCIAMHU.



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, CBOASIIMAECS 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 aireOpanvyeckuM 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 YPABHEHUM 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,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3alUCHIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3aa4.

DyHKUNH

PacrioznaBath (yHKUMH HW3y4eHHBbIX BUIOB. [loka3blBaTh CXeMaTHUECKH

pacrioyio’keHNe Ha KOOPAMHATHOU TUTOCKOCTH rpadukoB QyHKIuMi 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 MOCTAEAOBATEIBLHOCTH U IIPOTPEeCCHH

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

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

N3o0paxaTh 4YjeHbl TOCJIEAOBATEILHOCTH TOYKAMHU Ha KOOPJAUHATHOU
IJIOCKOCTH.



Pemate 3amgaum, CBS3aHHBIE C YHUCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
YHCIIC 3a/1a4l U3 PEATbHOMN JKU3HU (C MUCIOJIB30BAHUEM KaIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KonuuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM uu¢poBbIe
Ne i/m P Konrtpoasnsie | IIpakTnueckue (mup )
NpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Yucna u BeluMciaeHus. PanronanbHble bubmorexa HOK
1 S 26 3 https://m.edsoo.ru/7f415b9
yucia
0
bu6mmorexa [JOK
2 Anrebpandeckue BeIpaKEHUS 33 3 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
3 YpaBHEHUS 1 HEPABCHCTBA 27 2 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
4 Koopaunats! u rpaduku. OyHKunn 10 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
5 [ToBTOpenue n 06o0IIEHNE 6 1 https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0
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8 KUIACC

KonunyecrBouacos DJIeKTPOHHbIE
Ne HaumenoBanuepasjaejioB u
IpakTHyecknepadoT (undporsie)
n/n TEMIIPOrPaMMbl Bcero KoHTpoibHBIEpadOThI
Bl o0pa3oBaTebHbIepecypChl
1 AnreGpanyeckre BbIpaKeHUsI. 21 5 bu6mmorexa [IOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 Yucia ¥ BEIYHCIICHUS. 18 5 bubnuoreka [JOK
KBanpaTHbie kopHH https://m.edsoo.ru/7f417af8
3 YpaBHEHMs U HEPABEHCTBA. 11 1 bubmuoreka [{IOK
KBagpartHble ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpanuecKueBbIPaKEHUS. 7 1 bubmuoreka [{IOK
KBanpaTHbdTpExwiieH https://m.edsoo.ru/7f417af8
5 YpaBHEHUSs 1 HEPaBEHCTBA. 1 1 bubnmoreka [JOK
CucreMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
6 YpaBHEHUs 1 HEpABEHCTBA. 16 1 bubnmnoreka [JOK
HepaBeHncrtBa https://m.edsoo.ru/7f417af8
7 UYucna u Beruucienus. CTeneHs ¢ 5 1 bubmuoreka [JOK
LIEJIBIM TOKa3aTelIeM https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 PyHK1H. OCHOBHBIC IOHATHA 2 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
d Dy THCIOBLIE QyHICIHA 3 https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 TosToperue u 0bobmenne 8 ! https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 102 10 0
[MPOTPAMME
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9 KUIIACC

KonunyecrBouacos DJIeKTPOHHbIE
Ne HaumenoBaHme pa3jiesioB u
IpakTHyecknepadoT (undposbie)
n/n TEM MPOrpaMmMbI Bcero KoHTpoibHBIEpadOThI
bl o0pa3oBaTejibHbIEpPeCyPCHI
1 ‘-Imv:na 1 BRIHHCICHIL 8 1 https://m.eds00.ru/7f419d08
JlelicTBUTEIbHBIC YHCIIA
2 DOyHKIUU 32 2 https://m.edsoo.ru/7f419d08
YpaBHEHUs 1 HEPaBEHCTBA.
3 VYpaBHeHus ¢ 0HOMU 7 1 https://m.edso0.ru/7f419d08
MEPEMEHHOMN
4 Y paBHCHHA 1 HepaB‘EHCTBa' 8 https://m.edsoo.ru/7f419d08
Cucrembl ypaBHEHUH
5 ¥PaBHCHH H HCPABEHCTBA. 16 2 https://m.edso0.ru/7f419d08
HepaBenctpa
6 YucoBkIe MOCIIEI0BATCIEHOCTH 18 2 https://m.eds00.ru/7f419d08
IT
7 OBTOPCHHE, OGOGHIGHF © 13 1 https://m.eds00.ru/7f419d08
CHCTeMaTU3alusI3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 9 0
I[TPOT'PAMME
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IHOYPOYHOE IINIAHUPOBAHHUE

7 KITACC
Ne KosimyecrBouacos JlonoanuTtespHassMH(OpMAIIH
Temaypoka JaTranzydeHus
n/m Bcero KoHTpo1bHBIEPaGOoThI 2
VYpoxk noropenus. JleiicTBus ¢
1 OOBIKHOBCHHBIMU JIPOOSMHU. 1
JlecTBHS ¢ IeCATUIHBIMU
TIPOOSIMH.
YPok NoBTOpEHUS.
2 Apudmernueckue JeHCTBUS C 1
paloHaIbHBIMU YHCTIAMU
3 VYpok noBropenus. OTHOIICHHUS, 1
MIPOTIOPITHS, TIPOIIEHTHI.
4 Ypoxk nosropenus. Pemenne 1
3ajad.
5 Jlnarnoctuyeckasi KOHTpOJIbHas 1 1
pabora.
5 YucnoBbie BIpaKEHUSI. 1
BripaxeHnus ¢ nepeMeHHbIMU
7 UucroBble BEIPAXKEHMUS. 1
BripaxeHnusi ¢ nepeMeHHBIMHU.
CpaBHeHHE 3HaYCHHI
8 BbIpakeHUi1. CBOMCTBA JIEHCTBUIMA 1
HaJ YUCJIaAMHU.
9 CpaBHeHMe 3HAaUCHU I 1
BbIpakeHuil. CBoiicTBa NeiCTBUIM




Hag 4ucCjIaMHU.

ToxnectBa. ToXKaeCcTBEHHBIE

10 npeoOpa30BaHus BBIPAKECHHA.

11 ToxnectBa. ToxaecTBeHHbIE
npeoOpa30BaHuUs BBIPAKEHHH.

12 Pemenuesanau

13 KonTponbhas pabota no teme
"Boipaxenus. Toxnectsa".

14 AHanu3 KOHTPOJIbHON pabOThI

15 VYpaBHEHME U €70 KOPHU

16 YpaBHEHHE U €r0 KOPHHU.

17 JIuneliHoe ypaBHEHME C OQHOU
MePEMEHHOMN

18 JIuneliHOEe ypaBHEHME C OQHOU
MEPEMEHHOMN

19 Pemienue 3a1au ¢ moMolub0
ypaBHEHUH

20 Pemrenue 3amad ¢ moMOIIBIO
ypaBHEHUH

21 Pemrenue 3amad ¢ moMOIIbIO
ypaBHEHUH

22 Pewrenue 3anau

23 Pewrenue 3anau

24 Pemenue 3amau

o5 KonTponbHas paboTa no teme

"VpaBHeHus"




26

AHaNM3K OHTPOJIBHON pabOTHI

Yro takoe pyHKIMs. Boraucnenue

27 .
3HaYeHUH QyHKIHH 110 GopMmyIe.

28 I'paduk pynkuun

29 I'paduk dynxmm

30 [Tpsimast mpOMOPIMOHATBHOCTD H
ee rpadux

31 [TpsimMast mpOMOPIHOHATBHOCTD H
ee rpaduk

32 Jluneiinas QyHKIus U ee rpaduk

33 JluneitHas pyHKIHS U ee rpaduk

34 Pemenue 3anau

35 KonrtpomnbHas padora o Teme
"OyHkuun"

36 AHau3 KOHTPOJILHOM PabOTHI

37 OrnpezeneHne CTENeH! ¢
HATypaJIbHBIM MTOKa3aTelleM

38 YMHOXEHUE U IeTIEHNE CTeNeHEen

39 Bo3Benenue B cTerieHb
MIPOU3BEICHUS U CTCTIICHU

40 Bo3Benenue B cTeneHb
MIPOU3BEICHUS U CTETICHU

41 OpHOYIEH M €T0 CTaHAAPTHBIN
BU

42 YMHOKEHUE OJTHOUJICHOB.

Bo3Benenue onHowieHa B




CTCIICHDb

YMHOXEHNE OJTHOUYJIEHOB.

43 BosBenenue ogHouneHa B
CTCICHD

44 OyHKUU Y=X"2 1 y=X"3 u ux
rpaduKu

45 OyHKIMU Y=X"2 1 Y=X"3 1 ux
rpaduxu

46 Pemenue 3amay
Konrponsnas padora no teme

47 "CremneHb ¢ HaTypaJbHbIM
nmokasarejiem"

48 AHanu3 KOHTPOJIbHOH paboThI

49 MHOrouIeH 1 €ro CTaHIapTHHIN
BHI

50 CroxeHrie MHOIOYWIEHOB

51 [IpousBeneHne ofHOUIEHA U
MHOTOYJICHA

59 Brinecenne 00IIero MHOKHUTEIS
3a CKOOKU

53 Brinecenune 00IIero MHOKHUTEISA
3a CKOOKH

54 YMHOXeHHE MHOTOYJICHA Ha
MHOTOYJIEH

55 VYMHOXEHHE MHOTOYJICHA Ha
MHOTOYJICH

56 Paznoskenue MHOro4jieHa Ha




MHOHUTEISICIIOCO00M
TPYIIINPOBKH

Pazioxenne MHOrowieHa Ha

S7 MHOXHUTEJH CIIOCOO0OM
IPYHNIHPOBKU

58 Pemennesamau

59 KonTponbhas pabota no teme
"MHorousneHst".

60 AHau3 KOHTPOJILHOM PabOTHI
Bo3sBenenue B kBajpar u B Ky0

61 CYMMBI M Pa3HOCTH JIBYX
BBIPAKECHUI
Paznoxenne Ha MHOXXUTENU C

62 MOMOIIBI0 (POPMYIT KBajipaTa
CYMMBI M KBa/IpaTa pa3HOCTH
Pa3noxeHne Ha MHOXHUTEIH C

63 MOMOIIBI0 (POPMYIT KBajIpaTa
CYMMBI M KBaJIpaTa pasHOCTH

64 YMHOXKEHHUE Pa3HOCTH IBYX
BBIPOKEHUH HA UX CYMMY

65 Pa3noxeHue pasHOCTH KBaIpaToB
Ha MHOXKHUTEIN

66 Pa3noxeHne Ha MHOXKHUTETU
CYMMBI M Pa3HOCTH KyOOB

67 Paznoxxenue Ha MHOXKUTENHN
CYMMBI U Pa3HOCTH KyOOB

68 Pemenwne 3amau




Konrponsnas padora o Teme "

69 DopMyIIBI COKPALIIEHHOTO
YMHOKEHHUS".

70 AHanu3 KOHTPOJIbHOH paboThI

71 [Ipeobpa3zoBanue 11€710T0
BBIPQ)KEHUSI B MHOTOUJICH

79 [Ipeobpa3zoBanue 11€710T0
BBIPQ)KEHUSI B MHOTOUJICH

73 [IpeobpazoBanue 1eI10T0
BBIP2)KEHUSI B MHOTOUJICH
[IpumeneHne pa3nuaHbIX

74 CIIOCOOOB JJIs Pa3IoKCHHS Ha
MHOKUTEIH
IIpuMeHeHne pa3IuyHbIX

75 CIIOCOOOB JJIs Pa3iioKeHHS Ha
MHOKUTEIH
IIpuMeHeHne pa3au4yHbIX

76 CHIOCO0O0B TS PA3JIOKCHHS Ha
MHOKHTEITH

77 Pemenne 3anau

78 Pemenues amau

79 Pemienue 3amau
KonTponbHas pabota no teme

80 "IIpeoOpa3oBaHue HEIBIX
BbIpayKeHUI"

81 AHanu3 KOHTPOJIbHOH pabOThI

82 JluneitHOe ypaBHEHUE C IBYMS




NEPpCMCHHBIMU

I'padux MuHEHHOTO ypaBHEHUS C

83 1
JIBYMsI IEPEMEHHBIMU

84 I'padux muHEHHOTO ypaBHEHUS C 1
IBYMsI IEpEMEHHBIMU

85 Cucrembl TMHEMHBIX YpaBHEHUHN C 1
IBYMsI IEpEMEHHBIMU

86 Cucrembl TMHEMHBIX YpaBHEHUH C 1
IBYMsI IEpEMEHHBIMU

87 Crnoco0 moJcTaHOBKH 1

88 Cnoco0 1oICTaHOBKA 1

89 Crioco6 crnoskeHus 1

90 Crioco0 crosxeHus 1

o1 Pemienue 3aau ¢ momMoIbo 1
CUCTEM ypaBHEHUHI

92 Pemenue 3aa4 ¢ momoIsio 1
CHUCTEM YpaBHEHUU
KonTtponbnas paboTta mo teme

93 "CHuCTeMBbI THHEHHBIX 1
ypaBHEHUI".

94 AHanu3 KOHTPOJIBLHOU paboThI 1
[ToBTOpEHNE OCHOBHBIX MOHSATHI

95 ¥ METOJIOB Kypca 7 Kiacca, 1
000011eHe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHSATHI

96 M METOJIOB Kypca 7 Kjacca, 1

0000111eHUE 3HAHU




[ToBTOpEHNE OCHOBHBIX MOHATUI

97 ¥ METOJIOB Kypca 7 Kjacca, 1
0000111eHNE 3HAHU
98 HroroBast KOHTpoOJbHAs paboTa 1
99 HUtorosas arrectamnus 1
[ToBTOpEHNE OCHOBHBIX ITOHSATHI
100 1 METOJIOB Kypca 7 Kjacca, 1
0000111eHIE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX MOHATUIA
101 U METOJIOB Kypca 7 Kjacca, 1
0000111eHNE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATUI
102 M METOJIOB Kypca 7 Kjiacca, 1
0000111eH1E 3HAHU
OBIIEE KOJIMYECTBO YACOB I10 102 10

ITPOT'PAMME




8 KUIACC

Ne KosamyectBo yacos JdonmonuTtesapHassnHOpMaIH
Tema ypoka JaTranzydeHus
n/n Bcero KoHTpO/IbHBIEPAGOTHI .
Ypok nosropenus. Jlunennoe
1 YpaBHEHHE C OJTHOM 1
nepeMeHHo. JInnenHas
¢byHkus 1 ee rpaduk
VYpok noBTopenus. OHOUWICHBI
2 U MHOrowieHsl. VX ciioxenue u 1
YMHOXEHHE
3 Ypok nosropenus. opmyisl 1
COKPAIIEHHOT'O0 YMHOXEHHSL.
Ypok nosropenus. Jlunennoe
4 YpaBHEHHE C ABYMS 1
MIEPEMEHHBIMH U €ro0 rpauk.
VYpok noBropenus. CUCTEMBI
5 JIMHENHBIX YPABHEHUH C ABYMS 1
NEPEMEHHBIMU U CIIOCOOBI UX
pelieHus.
6 Pemenue 3anay ¢ momo1eko 1
CUCTEM ypaBHEHUM.
7 JlnarHoctuueckas KOHTPOJIbHAS 1 1
pabora.
8 PanrioHanbHBIEB BIpaKEHUS 1
9 OcHOBHOE CBOMCTBO ApOOH. 1
Cokpaienue apooei.




OcHOBHOE CBOWCTBO ApoOH.

10 . 1
Cokpaiienue apooei.
CnoxxeHue 1 BbIYUTAHUE
11 Ipo0eit ¢ 0JIMHAKOBBIMHU 1
3HaMEHATEISIMH
CnoxxeHue 1 BbIYUTAHUE
12 Ipo0eii ¢ OTMHAKOBBIMH 1
3HAMEHATEIISIMU
CroxeHue ¥ BEIYUTaHHE
13 npo0eit ¢ pa3HBIMU 1
3HAMEHATEIISIMHU
Crno>xeHue ¥ BBIYUTaHHE
14 npo0eit ¢ pa3HBIMU 1
3HAMEHATEISIMU
CnoxxeHue 1 BbIYUTAHUE
15 npo0eit ¢ pa3HBIMU 1
3HAMEHATEISIMU
16 Pemenue 3amay 1
17 YMHO)eHue apobeit 1
18 Bo3sBenenue npobu B CTETICHD 1
19 Jenenue npoGeit 1
20 [IpeobpazoBanue 1
palMOHAIBHBIX BBIPAKCHUI
21 Oyukuus Y=K/X u ee rpaduk 1
99 KonTponbHas pabota mo Teme 1
"Anrebpanyeckas 1poOp"
23 AHaM3 KOHTPOJIBHOU pabOThI 1




Panmonanbaeie gucaa.

24 1
HppanmonaneHble yncia.
KBanparubie KOpHHU.

25 Apudmernueckuii KBaJpaTHBIHA 1
KOpEHb.

26 YpaBHernue x2=a 1

97 Haxoxaenue npubanKeHHoro 1
3HA4YEHHUs KBAJPAaTHOT'O KOPHS

28 Oynxumst y=VX 1 ee rpaduk 1

29 OyHkIms y=VX i ee rpaduK 1

30 Pemenue 3amay 1

31 Pemenue 3amay 1
KonTponbhas pabota no teme

32 "ApudMeTHuecKuil KBaIpaTHBINA 1
KOpeHb"

33 AHanum3 KOHTPOJIBHON paboTHI 1

34 KBanpatHblii KOpeHb U3 1
NpPOM3BEACHUS U Jpodu

35 KBanparsslii KOpeHb U3 1
HPOM3BEAEHUS U Jpodu

36 KBanparsslii KOpeHb U3 1
CTENEeH!

37 KBagparsslii KOpeHb U3 1
CTETIeH!

38 BriHeceHre MHOKUTENA 3a 3HAK 1
KOpHS

39 Brecenne MHOXUTENS IO 3HAK 1




KOpPHS

[Ipeobpa3zoBanue BbIpa)KEHUN,

40 coJiepXaliux KBaJapaTHbIC 1
KOPHH
[IpeoGpaszoBaHue BbIpaKEHU,

41 coepKaIIX KBaJIPATHBIC 1
KOPHH
KonTponbHas pabota mo Teme

42 "CBolicTBa apu(PMEeTUIECKOTO 1
KBaJIpaTHOTO KOpHs"

43 AHaM3 KOHTPOJIHHOU pabOThHI 1

44 Pemenue 3amay 1

45 Henouabiek BaipaTHbIE 1
ypaBHEHUS

46 dopMya KOpHEW KBaIpaTHOTO 1
ypaBHEHUS

47 dopmyiia KOpHEH KBaJIPaTHOTO 1
ypaBHEHUs

48 Pewenne ypaBHeHui, 1
CBOJISIIUXCS K KBAJPAaTHBIM

49 Pewenne 3amau ¢ HOMOfI.[BIO 1
KBaJIpaTHBIX YpaBHEHUN

50 Teopema Buera 1

51 Teopema Buera 1

52 Pemenwue 3amau 1

53 Pemienue 3amau 1

54 KonrtponbHas pabora o Teme 1




"KBaznpaTHOE ypaBHEHUE U €TI0

KOpHH"

55 AHanum3 KOHTPOJIBHON paboTHI

56 KBanpaTHblil TpexuseH U ero
KOPHH

57 KBagparHblil TpeX4JieH U €ro
KOPHH

58 KBagparHblil TpeX4IEH U €ro
KOPHH

59 PasnoxxeHue kBaapaTHOroO
Tpex4uieHa Ha MHOKUATEIN

60 PasnoxxeHue kBaapaTHOro
TpeX4ieHa Ha MHOKUTEIN

61 Pasnoxxenne kBagpaTHOrO
Tpex4uieHa Ha MHOKUTEIU

62 KontponsHas pabora no Teme
"KBanpatubliii TpexuieH"

63 Pemenne npoOHBIX
panMoOHaIbHBIX YpaBHEHHM

64 Pemenue npo6HBIX
palMOHAIbHBIX YPAaBHEHUIN

65 Pemenue 1poOHbBIX
palMOHAIbHBIX YPAaBHEHUIN

66 Pemienue 1poOHbIX
palMOHAIbHBIX YPAaBHEHUM

67 Pemenue 3agad ¢ moMOIIbIO

palOHAJIbHBIX ypaBHCHI/Iﬁ




Pemenue 3aay ¢ moMoOIIbIO

68 palMoHaIBHBIX YPaBHEHHN

69 Pemenue 3agau ¢ nomMoupro
palMoOHAIBHBIX YPaBHEHHUN

70 Pemenue 3amau

71 Pewenne 3anau
KonTponbhas pabota no teme

72 "JIpoOHbIE palliOHaIbHbIE
ypaBHEeHUs"

73 AHanm3 KOHTPOJIBHON paboTHI

74 YucrioBbie HEPABEHCTBA

75 YucrioBbie HEPABEHCTBA

76 CBoiicTBa YHCIIOBBIX
HEPaBEHCTB

77 CBoiicTBa YUCTOBBIX
HEPaBEHCTB

78 Cll0’)keHHe U YMHOKEHUE
YHCIIOBBIX HEPABEHCTB

79 CrnoxeHue 1 yMHOKEHUE
YHCIIOBBIX HEPABEHCTB

80 Pemrenue 3amau

81 [lepeceuenue u o0beTMHEHNE
MHOXECTB

82 YucnoBble TPOMEXYTKU

83 Pemrenne HepaBeHCTB € OHOM

MEPEMEHHOI




PeieHne HepaBEeHCTB € OHOU

84 .
MIePEeMEHHOMN

85 Pemenue cucrem HEpaBEHCTB ¢
OJIHOM IIEPEMEHHOU

86 Pemenne cucteM HEpaBEeHCTB C
OJIHOU IIEPEMEHHOMN

87 Pemenue 3amay

38 KonrtponsHas pabora o Teme
"UucnoBble HEpaBeHCTBA"

89 AHanm3 KOHTPOJIBHON paboTHI

90 Omnpenenenue CTENEeHH C LEIbIM
OTpHUIATENLHBIM ITOKa3aTeIeM

o1 CBoiicTBa CTENEHU C 1IETIBIM
noka3aTesieM

92 CrangapTHBIM BUJ YKca

93 Pemenue 3amau
KontponbHas paboTa mo teme

94 "CreneHb C EeJIBIM
nokazareynem"”
[ToBTOpEHNE OCHOBHBIX

95 IIOHATUHN U METOJIOB KYpCOB 7 U
8 KimaccoB, 000011IeHHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX

96 MOHATUH ¥ METOJIOB KYPCOB 7 U
8 KimaccoB, 000011IeHIE 3HAHUI

97 [ToBTOpEHNE OCHOBHBIX

IIOHATUM U METOA0B KYpCOB 7 U




8 KimaccoB, 000011IeHIE 3HAHUIT

98 Hrorosas KOHTpOIbHAs paboTa 1 1
99 Urorosas arrecramus 1
[ToBTOpEHNE OCHOBHBIX
100 MOHATUH U METOJIOB KYPCOB 7 U 1
8 kimaccos, 00001IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX
101 IIOHATUHN U METOJIOB KYpCOB 7 H 1
8 K1accoB, 00001IeHIE 3HAHUI
[ToBTOpEHNE OCHOBHBIX
102 HOHATHUN U METOJI0B KYpCOB 7 U 1
8 K1accoB, 000011IeHNE 3HAHMI
OBILEE KOJIMYECTBO YACOB I10 102 10

[NPOTPAMME




9 KUIIACC

Ne Koan4yecTBouacoB
Jdaranzydyenu JonmosiHuTeIbHAAMH(OPMAIH
n/ Temaypoxka Bceer KoutposibubiepadoT ;1 a
nn 0 bI
Ypok noBTopeHus. UucinoBbie HEPABEHCTBA
1 U UX CBOMCTBA. 1
CucTeMbUTHHEHHBIXHEPABEHCTB.
Ypok noBropenusi. CTeneHs ¢ UENbIM
2 IIOKa3aTeJIeM U €€ CBOMCTBA, CTaHAPTHBIN 1
BUJI YHCTIA.
3 VYpoxk noBropenus. ParponansHsie ApoOu 1 1
JNEUCTBUS HAJl HUMM.
Ypoxknosropenus. KBagpaTHbleKOpHU. 1
5 VYpoxknosropenus. KBagpaTHbleypaBHEHUS
5 Ypok nosropenus. J[podHsie 1
panroHaIbHBIE YPaBHEHHUS.
JlnarHocTuuecKasKOHTpoIbHasgpadoTa 1 1
AHaJIN3KOHTPOJILHOUPAOOTHI 1
Oynkius. O6mactbonpeaeieHusihyHKIUNA 1
10 Oynxiust. O6macTb3HaYCHUH D YHKITHH 1
1 Ob6unacts omnpeaeneHus 1 00JacTh 3HAYSHUN 1
byHKIIUN
12 CaoiicTBad yHKIINH 1
13 CaoiicTBad yHKIIMH 1
14 CpoiicTBad yHKIIUU




15 KBaznpaTHbIil TpEXUJI€H U €r0 KOPHU 1

16 KBagpaTHbIi TpEXUWIEH U €10 KOPHU

17 KBaapaTHbBIN TPeX4JICH B €r0 KOPHH 1

18 PaznoxeHne KBaApaTHOTO TpexwieHa Ha 1
MHOKUTENH

19 PaznoxeHnne KBaApaTHOTO TpexXwieHa Ha 1
MHOKHTETH

20 PasnokeHne KBapaTHOTO TpexdeHa Ha 1
MHOKUTEH

21 Pemenunesamau 1

22 Pemienuesanau 1

23 Pemenne3amnau 1

24 Pemenuesamau 1
Kontponbhas padota no teme "®yHKuus.

25 CaoiicTBad) yHKIIHH. 1
KBanpatubiiiTpexuien".

26 AHaJIM3KOHTPOJIBHONPAOOTHI 1

27 Pemenuesamau 1

28 Pemienuesanau 1

29 Oyuknusa y=ax”"2 1

30 Oynxius y=ax"2 , ee rpaduk u CBOHCTBa 1

31 I'paduk pynkuuu y=ax"2+n 1

32 'paduk pyskum y=a(x-m)"2 1

33 I'paduku dyHkmic y=ax"2+n u y=a(x- 1
m)~2

34 [ToctpoenuerpadukakBagpatnyHOU D yHKIIN 1




u

[ToctpoenuerpadukakBagpaTHIHON D YHKITH

35 1
u

36 OyHKIHg y=Xx"n 1

37 OyHKIUsa Y=X"N u ee CBOWCTBa 1

38 Kopens n-olictenenu 1

39 Pemienue ynpaxHeHuil Ha HaXOXKAEHUE 1
KOpPHsI N-0H CTEeNEeHU

40 KonTtponbHas pabota 1mo Teme 1
"KBagpatuuHas pyHKLUS U ee CBOMCTBa".

41 Ilenmoe ypaBHEHHE U €r0 KOPHU 1

42 Llenoe ypaBHEHHE U €TO KOPHU 1

43 JpoOHbIepanioHaTLHBICYpABHEHUS 1

44 JpobHblepanioHaIbHbICypaBHEHUS 1

45 Pemenuesanau 1

46 KonrtponbHas pabora no reme "YpaBHeHUs 1
C OJHOI mepeMeHHON"

47 AHaAIM3KOHTPOIBLHONPAOOTHI 1

48 Pemenne HepaBEeHCTB BTOPOM CTEIIEHH C 1
OJHOU EPEMEHHOM

49 Pemenne HepaBEeHCTB BTOPOM CTETIEHH C 1
OJIHOU IIEPEMEHHOMN

50 Perenue HepaBEHCTB BTOPOU CTEIICHU 1
METOJIOM UHTEPBAJIOB

51 Pemenne HepaBEHCTB BTOPO CTEIICHH 1

MCTOJOM MHTCPBAJIOB




52

Pemenne3zanayu

KonTponbHas pabota no teme

53 " . o
HepaseHnctBa ¢ o1HO# nepeMeHHON

54 AHAJIN3KOHTPOJIBEHOUPAOOTHI

55 VYpaBHEHUE C IBYMS IEPEMEHHBIMH U €r0
rpaduk

56 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0
rpaduk

57 I'paduueckuii crocod pemeHus cucteM
YpaBHEHUN

58 Pemienue cucrem ypaBHEHU BTOPO
CTEIIEHU

59 Pemenue cucrem ypaBHEHU BTOPO
CTETICHH

60 Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM
ypaBHEHUH BTOPOH CTEIIEHU

61 Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM
ypaBHEHUH BTOPOU CTENEHU

6 Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM
yYpaBHEHUH BTOPOM CTEIECHU

63 HepaBeHcTBa ¢ IByMsTIepEMEHHBIMH

64 HepaBeHcTBa ¢ 1ByMsmiepeMeHHBIMA

65 CucremMbl HEPABEHCTB C ABYMsSI
NePEMEHHBIMU

66 Cucrembl HEPABEHCTB C ABYMSI
NePEMEHHBIMU

67 HekoTopsle mpreMbl peLIEHNs] CUCTEM




YPaBHEHUN BTOPOU CTENEHHU C ABYMS

NIepEeMEHHBIMH

68 Pemenuesanau

69 Pemenuesamau

70 KoHnTtponbHas padota mo teme "YpaBHEHUS
Y HEpaBEHCTBA C JIByMs [IE€PEMEHHBIMU"

71 AHaJIM3KOHTPOJIBHONPAOOTHI

72 [TocnenoBarenbHOCTH

73 OnpenenenneapuPpmMeTHIECKONTIPOTPECCHI

74 ®opmyna N-To wieHa apuPMEeTHIECKON
Iporpeccuu

75 ®opmyna N-To wieHa apuPMeTHIECKOH
IIPOrpeccuu

76 ®opmyna cyMMBI IEPBBIX N YJICHOB
apu(pMETHIECKON TPOTPECCUH

77 ®opmynia cymMMBl IEPBBIX N YJIEHOB
apu(PpMETHIECKON IPOTPECCHH

78 Pemenuesanay

79 KonTponbHas pabota no teme
"Apudmernueckas nporpeccus”

80 AHAIN3KOHTPOJIEHOUPAOOTHI

81 OnpezneneHrereoMeTpuIeCKOMIporpeccuu

82 ®dopmyra N-To YjaeHa FreOMETPUIECKON
pOrpeccuu

83 ®opMyia N-TO WIeHa FreOMETPUIECKOU

pOrpeccuu




84

dopmysa cyMMBI IEPBBIX N WIEHOB
T€OMETPUYECKOU MTPOTPECCUU

85

@opMyiia CyMMBI IIEPBBIX N YJIEHOB
r€OMETPUYECKON IIPOTPECCUU

86

Pemenne3anau

87

KonTponbhas pabota no teme
"I"'eomerpuueckas nporpeccus"

88

AHaJIM3KOHTPOJIBHONPAOOTHI

89

Pemenne3anau

90

[ToBTOpeHue, 06001IeHUE U
cucTteMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 33714 apUPMETHUECKUM
crocodom

91

[ToBTOpeHue, 06001IeHUE U
cucremaTu3anus 3HaHui. [IpeoOpasoBanue
anreOpanyecKux BBIPAKEHUH, TOYCTUMBIC
3HAYCHUA

92

[ToBTOpEHME, 0000IICHUE 1
cucremaTu3anus 3HaHui. [lpeoOpasoBanue
aIreOpanvecKX BhIPAXKCHUM, JOITYCTHMBIE
3HAYCHUS

93

[ToBTOpeHue, 06001IeHUE U
cucremaTu3anus 3HaHui. [IpeoOpasoBanue
aJIreOpanvecKX BhIPAXKCHUM, JOITYCTHMBIE
3HAYCHUS

94

[ToBTOpeHue, 006001mIeHUE 1
cucteMaTH3anus 3HaHui. [IpeoOpa3oBanue
areOpanvecKkuX BbIpaXXKEHUM, JOMyCTUMbIE




3Ha4YCHUA

[ToBTOpeHmEe, 0000MIeHUE 1
cucrematusauus 3HaHuil. OyHKuuu:

95 1
MIOCTPOCHUE, CBOMCTBA N3YYCHHBIX
byHKIMMA
[ToBTOpeHme, 006001IeHUE 1

96 cucremaTusanus 3Hanuil. OyHKIuu: 1
IIOCTPOEHUE, CBOMCTBA N3yYEHHBIX
byHKIMA

97 HroroBaskoHTpoIbHasspaboTa 1

98 Hrorosasarrecramus 1
[ToBTOpEHME, 0000IICHUE 1

99 cucremaTusanus 3Hanuil. OyHkuuu: 1
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKIUI
[ToBTOpEHME, 0000IIEHUE 1

100 cucreMaTH3anus 3HaHui. ['paduueckoe 1
pelieHre YpaBHEHHH B UX CUCTEM
[ToBTOpenue, 0600IEHUE U

101 cucreMaruzanys 3Hanui. ['paduaeckoe 1
pelieHne ypaBHEHUH U UX CHCTEM

102 O0001IEHNE U CUCTEMATH3AIMI3HAHU I 1

OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» AnreOpa, 8 kiacc/ MakapsiueB FO.H., Munnatok H.I'., Hemmkos K.U. u
npyrue; non penakueit TenskoBckoro C.A., AKIIMOHEPHOE OOLIECTBO
«M3parensctBO «IIpocBemienne»

» Anrebpa, 9 xitace/ MakapsrueB FO.H., Munaiok H.I'., Hemxos K.U. u
npyrue; noa peaakuueit TemsikoBekoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «lIpocBemienue»

Aunre6pa, 7 kinacc/ Maxkaperues F0.H., Munaiok H.I'., Hemkos K.W. u apyrue;
nox peaakuueit TemsikoBckoro C.A., AkuinmonepHoe o6iectBo «M3naTenbcTBo

«IIpocsemienue»

METOANYECKUE MATEPHUAJIbI U1 YUUTEJISA

[Toypounble pazpaboTku 1o anredpe. 7 kiaacc:nocodue A yuurens /
A.H.PypyxkuH. - 6-e uzn. - M.BAKO

[Toypounblie pa3paboTKu 110 airedpe. 8 Kiaacc:mocooue sl yauTens /
A.H.PypykuH. - 3-e u3a. - M.BAKO

[Toypounsie pa3paboTku 1o anredpe. 9 kinacc:mocodue aus yuyutens /
A.H.PypykuH. - 3-e uza. - M.BAKO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET https://mob-edu.ru/ https://www.yaklass.ru/

https://examen-media.ru/



https://mob-edu.ru/
https://examen-media.ru/




