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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK U TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUs 00pa30BaHUs U B TMTOBCEAHEBHOM kU3HU. Pa3Butue y oOydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KQ4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yuenue anreOppl oOecreynBaeT pa3BUTUE YMEHMsI HaOJI0aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca aliredpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYarOIIMXCS: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3AlHUI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAmnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIFHOM  JICATENBHOCTH OOYYarOMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SABISETCS peann3alueil 1esTeTbHOCTHOTO MPUHIINIA 00yIEeHNUS.

B crpyktype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BRIUKCIECHUSN», K ANTeOpanyecKue BhIPAKEHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX colepikaTelbHO-METOIUIECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHMAMH. B Xxone wu3ydeHuss ydeOHOro Kypca O0Oydaromumcs
IPUXOJIUTCS JOTHUYECKU PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemMaTuueckoro s3pika. CopepxaTenbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIero U3yYyeHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOUIMXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJTOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHON
KU3HU. PazBUTHE MOHATUS O YKCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMM M HUPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM



IPEACTABICHUM O JEHCTBUTEIBHOM YHCJE. 3aBEPUICHUE OCBOEHHS YHUCIOBOM
JVMHUHA OTHECEHO K cpeiHeMYy o01ieMy 00pa30oBaHHIo.

CopeprkaHue AByX anreOpandecKux JIMHUN — « AredOpandyecKue BhIPaKEeHUsD»
U «YPaBHEHUsI U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXKHBIX IPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3axad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTUYECKHUX MOJENIEH, ONMCAHWS IPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxkaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4aronMMUCs 3HaHUU O (DYHKIMSIX KaK BaKHEHIIeH MaTeMaTH4ecKoW MOJAeNd
JUISL OTMCAHUS M UCCIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3ydyeHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMUpOBaHUE
IIPEACTABICHUM O POJIM MATEMATHKHU B PA3BUTUN LIUBUIN3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMy miIaHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«Anre0Opa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna W BBIYUCIEHUA», «ANTeOpanyecKue BbIpAXKEHUs», «YpaBHEHUS U
HEPABEHCTBA», «DYyHKIUN.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 gaca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, IIEPEX0] OT OAHOW (hopMBI 3amucu
npobdeit k apyroil. IloHsATue pauMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALlMOHAIBHBIX  uucen. Apudmernyeckue JeHCTBUS €
palMOHAJIBHBIMYA YMCIIaMu. Pelenue 3aaad U3 peaJbHOW NPAKTHKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIeIeHUs], 3aUCh 0obIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHUJIE MPOLIEHTOB. TpU OCHOBHBIEC 33Ja4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JECIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlOyCTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAKEHMS, MpaBWIa MPeoOpa3oBaHUs CyMM U
MPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClIaraeMblX.

CBoliCTBa CTENEHH C HATyPAJIBbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CreneHbp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTu. Popmysia pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBujia MNpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPABHEHUS, pEIIECHUE JIMHEWHbIX ypaBHEHUH. CocCTaBleHHE YpPAaBHEHUH IO
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVHEMHBIX YPaBHEHUU C JBYMs II€peMEHHbIMHU. PerieHune cucrem ypaBHEHUU
crocoO0oM MOACTaHOBKU. llpuMepsl pemnieHus: TEKCTOBBIX 3a4ad € IOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpssimoyrosibHast cuctemMa kKoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (OPMYIIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocTed. [lonstue Qynkuun. I'paduk
¢bynxun. CpoiictBa Qynkimii. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkmm
y = [x|. T'paduueckoe peleHne JITUHEHHBIX YPAaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagparubeiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKEeHUMN
Y BBIUMCJIEHUSIM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanvyecKue BbIPpaKeHUs

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA Ha
MHOHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpanveckoi apoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JeJeHUE aireOpandeckux ApoOeH.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM M KBaJIPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsl NE€pEeMEHHbIMH. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

PelieHrie TEKCTOBBIX 3aJ1au anreOpandeckuM CIocoOoM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucremsbl JIMHENHBIX HEPABEHCTB c OJIHOM MIEPEMEHHOU

DOyHKIUU

[Tonstue Qynkiuu. OOIacCTh OMpeAeTeHUs] W MHOXKECTBO 3HAYCHUH
dbyukiuu. CiocoOsl 3aaHus PYHKIIHIMA.

I'paduk ¢ynkuuu. Ytenue cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIONIME MPIMYI0 H OOpaTHYIO MPOMOPIHOHATbHBIC
3aBuCcHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTACC

Yucsa ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME [IEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, AJIUTEIBHOCTh IPOIECCOB B
OKpPY’KaroLIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTiieHne
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN. PerieHne TEeKCTOBBIX 3ajiady
aNredpanvyecKuM METOJIOM.

VYpaBHeHUE ¢ OBYyMs MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1au alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOou. PemeHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaUHATHI
BEPIIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

Ipaduxu dyskmmit: y =kx, y =kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[loHATHE YHMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
pPEKyppeHTHOH dhopMyIioi U HOpPMyYJIIOi n-TO YIeHA.

Apudmernueckas u TeoMeTrpudeckas mporpeccur. PopMynbl n-TO UICHA
apu(MeTHYeCcKo U TEOMETPUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 YJICHOB.

N3o0paxkeHne ujiaeHOB apru(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIA POCT.
Ci1oHBIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOHUIOMY M HACTOSAIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00S13aHHOCTEN TpaXkJIaHUHA U PEAIU3aLUU €r0
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, IpOLEAyp I'pa)xJaaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TIPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccHoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TaKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHHS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Ccpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUM MJI OKPYXKAIOIIEH Cpenbl, OCO3HAHUEM
100aIbHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanusa K U3MEHSAIMMCS YCJOBHUAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpoOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSIX, B TOM YUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAecTBu:

e BBIABISITh U XapaKTEPHU30BaTh CYIIESCTBEHHBIC MPU3HAKA MaTeMaTHYECKHX
O0BEKTOB, TOHATUH, OTHONICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJCNICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa30BBIBATh  CYKICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaThb AapryMEHTALMIO, I[PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOcO0 pereHuss ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME IMPOTUBOpEYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;

OPOBOJAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIAEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMaUU ¥ WUIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMH, JuarpaMMaMM, WHOM Trpadukodl U ux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKEHHBIM
yUHUTENIeM Wi CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eliCTBHA:



BOCIpUHUMATh H  (OPMYIHpPOBaTh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMH U LEJIAMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS IO
XOJy pellieHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKJEHHs 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyIupOoBaTh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;
OPEICTaBISITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOATEIBbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCHOJBb30BaTh  IpPEUMyIIEecCTBA  KOMaHIHOM WU
UHAMBUIYAIbHON paboThl NpU pPEIICHUH YYEOHBIX MaTeMaTHYECKHX
3ajady;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax pabotsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYpMbl M JIpyTU€), BBINOJHATH CBOIO YacThb
paboTHl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOEr0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PEILICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBAaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3yJibTara peleHrsl MaTeEMaTUUeCKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS UM HEIOCTHKCHUS IIEIIH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce oOOyYarONIMICS TOJNYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia v BLIYHCIEHUS

BeimonHsaTe, codeTas yCTHbIE M MUChbMEHHBbIE TPUEMBI, apupMETHUYECKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHHUI JTPOOHBIX BBIPAKEHUMU, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexoguTh OT ofHON (HOPMBI 3aMKMCH YUCEN K Apyrou (mpeoOpa3oBbIBaTh
JNECATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JACTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsITh YuCna.

BEINOMHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BEIUMCICHHA, OIICHKY 3HAYCHHIA
YHCJIOBBIX BBIPAXKEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHbIMU
NOKa3aTeJSIMH.

[IpumeHsTh  TpHU3HAKKW  JAETUMOCTH,  pa3NO)KEHHE Ha  MHOXKUTENH
HaTypaJIbHBIX YUCEIL.

Pemarh npakTUKO-OPUEHTUPOBAHHBIE 33/a4ud, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, TNPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMU, HHTEPIPETUPOBATH
pe3yJIbTaThl pEeUICHUs 33Ja4 ¢ y4€TOM OTpaHUuYEHUM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AnredpanvyecKue BbIPpaKEHUA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

Haxoants 3HaueHns OyKBEHHBIX BBIPDQKCHUW MPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOUYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJITBI KBapaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraéMbiXx,
npUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHKsl MHOTOUYJICHOB ISl PEIEHUS Pa3IMYHBIX 33]a
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHHS U HEPaBeHCTBA

Pemate yMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHUIBHOMY eMy. IIpoBepsaTs, sABIsIeTCS
JIM YUCJIO0 KOPHEM YpaBHEHUS.

[IpumensiTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYyMs MEPEMEHHBIMU, B TOM
qucie rpadu4ecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YPaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N3006paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3aAlMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PaOOTHI.

Haxonute 3HaueHne PyHKIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHaln3a WHOOpMaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIUIO U3 TPadUKOB pealbHbIX IMPOLECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JIEMCTBUTENIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMON.

[TpumensTh moOHATHE apU(METHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS MPH HEOOXOIMMOCTH KaJbKYJSTODP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JCCATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEeHU C [EeJbIM TMOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKAILIUX CTETICHH C LIETIbIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUH HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOsSIMHU.

PackianbiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEeIICHUs] PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs 1 HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpPAaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTEilIe UCCIAEAOBAHUS YpaBHEHUN U CUCTEM ypaBHEHH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MPeICTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3amadyul K €€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBIICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H MOTYYSCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[TornmMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), ONPEACNITh 3HAUYCHHE (YHKIUHU TIO0 3HAYEHUIO
apryMeHTa, ONpeAeNATh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y = x2, y = x3,y = [x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
byHkIuu 110 €€ rpadukKy.

K koHmy oOyuenuss B 9 kiacce 0Oyd4aroIIMHCA TMOJYYUT CIEIYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C pallMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBIMOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHs cCTeneHeW C LeNbIMU I[OKa3aTeassMU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyIJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE YPAaBHEHUsS, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTEUIIINE TPOOHO-PAIMOHATILHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TEKCTOBBIE 3aauyd aiareOpamvyeckuM CIocoOOM C  MOMOIIBIO
COCTAaBJIEHUS YPABHEHUS WIIA CUCTEMBI JIBYX YPABHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJIpaTHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YMCIOBOW MPSMOMW, 3alMCHIBATH PEUICHHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PENIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pPacroioKeHNe Ha KOOPJIMHATHOM MIOCKOCTH TpaduKkoB PYHKIUN BUOA: y = kX, ¥
=kx+b, y=kix,y=ax2 + bx +c,y=x3,y = Vx, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIUI 10 MX rpadukam.

Pacno3naBaTh KBagpaTHuHyO (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO0 TMPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/1aHMUs.

BbINONMHATE  BBIUMCICHHUS C  HUCHOJB30BaHUEM (OPMYyJT N-ro 4jieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCJIEIOBATENILHOCTY TOYKAMHU HAa KOOPIMHATHOU
IJIOCKOCTH.



Pemate 3a7aun, CBS3aHHBIE C YHCIOBBIMHU IOCJIEAOBATEIBHOCTIMU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/mm P Kourposbuble IIpakTnyeckue (upp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Yucaa u BeIUKMCIeHU. PalimoHalbHbIE 26 3 bubmuoreka [JOK
quciia https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BoIpaKEHUS 33 3 bubmorexa HOK
https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 v 27 2
PABHCHITA H HEpanerctsa https://m.edsoo.ru/7£415b90
bu6mmoreka [JOK
4 K ) 1 1
OOpAHATH! M rpaduKy. GyHKIIK 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 600 6 1
OBTOPCHHC 1 0DOOIICHHC https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ii/mn P Konrpouabusie IIpakTHueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| AnreOpandyecKue BbIpaKCHUS. 71 ) bubnnoreka [HOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
b K
2 Yucna u Beluncnenus. KBajapatabie KOpHU 18 2 nommorexa O
https://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 1 1 bubnuorexa [JOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 7 | bubnnorexka [JOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417at8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 1 | bubnnorexa [JOK
YpaBHEHHU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 Y .H 16 1
paBHEHHUs 1 HepaBeHcTBa. HepaBeHcTBa hitps//m.cdsoo.ru/7f417af8
7 Yucna u Berunciaenus. CTeneHsb ¢ 1ebIM 5 | bu6mmoreka [IOK
IoKasareyieM https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o . 2
8 YHKIGH. OCHOBHBIC HOHATHS https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 3
yHiuaH. THCIOBbIE dyHKLAH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 06006 8 1
OBTOPEHHE 1 ODODLIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM uudgposbie
Ne ii/mn P Konrpoabnbsie IIpakTuueckue (wipp )
MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Yucna u Berunciienus. JlelicTBUTENbHEIC g 1 bubnuoreka [{OK
qucia https://m.edsoo.ru/7f419d08
b K
) Dymxian 3 ’ noanoreka 11O
https://m.edsoo.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 7 | bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI g bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
5 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 2 bubmmorexa LIOK
https://m.edsoo.ru/7f419d08
6 YucnoBbIe IOCIEN0BATEIILHOCTH 18 2 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS 13 1 bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos
Ne Jara JlonmoaHuTebHAS
n/n Tema ypoxa Bcero Koutpobire H3Y4YeHUS uHdopmanus
padoThI
Ypoxk noBropenus. JencTBus ¢
1 OOBIKHOBEHHBIMH JIpo0siMu. JleficTBus ¢ 1
JECSITUYHBIMU IPOOSIMHU.
) Ypox noBropeHus. Apudmernaeckue |
NEHCTBUS C pallMOHAIbHBIMU YHCIaMU
3 VYpok nosropenusi. OTHOIIEHUS], TPOIIOPLUS, |
IIPOLIEHTHI.
Ypoxk noBropenusi. Pemenue 3amay. 1
5 JlnaraocTuueckasi KOHTpoJIbHas paboTa. 1 1
6 UYucnossle BeIpakeHUs. BeipaxeHnus ¢ |
IIEPEMEHHBIMU
7 Uucnossle BeIpakeHUs. BeipaxkeHnus ¢ 1
MePEMEHHBIMH.
3 CpaBHeHue 3HaueHUH BbIpaxeHui. CBolicTBa |
JENUCTBUN HAJl YUCIIAMM.
9 CpaBHeHMe 3HaueHUH BbIpakeHU. CBOMCTBA 1
JeNCTBUI HaJ YUCIaMH.
10 ToxxnectBa. ToXneCTBEHHEIE 1
npeoOpa3oBaHMs BhIPAKESHUM.
1 ToxnectBa. ToxxaecTBEeHHbIE 1
peoOpa30BaHUs BRIPAKEHUH.
12 Pemrenue 3amau 1




KonrponsHas pabora o Teme "Bripaxenus.

13 Toxnectra". !
14 AHanu3 KOHTPOJIBHON paboOTHI 1
15 YpaBHeHUE U €r0 KOPHU 1
16 VYpaBHEHME U €r0 KOPHHU. 1
17 JIuneliHOe ypaBHEHHE C OJHOU MEpEMEHHON 1
18 JInHeHoe ypaBHEHHE C OJIHOW NMEPEMEHHOM 1
19 Pemrenue 3a1au ¢ noMoLIbIO YpaBHEHHM 1
20 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUN 1
21 Pewrenue 3a1au ¢ noMOLIbIO YpaBHEHHM 1
22 Pewrenne 3anau 1
23 Pemenue 3amau 1
24 Pemenne 3anau 1
25 KonrtponbHas padorta no teme "YpaBHeHus" 1
26 AHanu3 KOHTPOJIbHOM paboTHI 1
7 Uro Takoe pyHkuus. Berancnenue 3HaueHu i |
dbyukun mo hopmyre.
28 I'padux GpyHkmu 1
29 I'paduk pynkumm 1
30 [IpsiMast IpONOPLUHUOHATILHOCTD U €€ rpaduk 1
31 [Ipsimast mponopIMOHATIBHOCTE U €€ TpaduK 1
32 Jluneiinas QyHkuus u ee rpadux 1
33 Jluneitnas QyHkuus u ee rpapuk 1
34 Pemenue 3amau 1
35 Kontponbnas padota mo teme "dyHkiun" 1
36 AHanM3 KOHTPOIBHOM pabOTHI 1
37 Onpenenenne CTENEHN ¢ HATYpaJIbHBIM 1




IIOKa3aTcjIcM

38 VYMHOXEHHUE U JIeJICHUE CTeHEeHEN 1

39 Bo3Benenue B crenenb Npou3BeICHUS U 1
CTENEHU

40 Bo3Benenue B creneHb NpoOU3BEACHUS U !
CTEIICHH

41 OnHOYJIEH U €ro CTaHAapTHBIN BUJT 1

42 VYMHOKEHUE 0JHOWICHOB. Bo3BeneHue |
OJHOYJICHA B CTCIICHD

43 VMHOKEHHE 0JHOYIEHOB. Bo3BeaeHue |
OJHOYJICHA B CTCIICHD

44 Oyukimu y=x"2 u y=x"3 u ux rpadpuku 1

45 OyHkIMH y=x"2 1 y=Xx"3 U ux rpadpuku 1

46 Pemenne 3amaq 1

47 Kontponbnas padota o teme "CremneHs ¢ |
HaTypaJIbHBIM TTOKa3aTesieM"

48 AHanm3 KOHTPOJIBHOM paboOTHI 1

49 MHOro4JieH 1 €ero CTaHAapTHBIA BUT 1

50 CrnoxeHre MHOTOYJICHOB 1

51 [IpouzBeneHne ogHOUIEHA 1 MHOTOUJIEHA 1

52 Brigecenune o0mero MHOXHUTENA 32 CKOOKH 1

53 Brinecenne o0IIero MHOKHUTESA 32 CKOOKH 1

54 VYMHOKEHIe MHOTOWIEHA Ha MHOTOYJICH 1

55 VYMHOkKEHHE MHOTOWIEHA Ha MHOTOYJICH 1

56 Pasnoxenne MHOrouieHa Ha MHOKUTEIS |
CIOCO0OM TPYTIITUPOBKU

57 Paznosxenne MHOTOUICHA HA MHOXXUTEIIN 1




CIIOCOOOM TPYIITUPOBKU

58 Penrenue 3amau

59 KonrponsHas pabora o Teme
"MHorouneHs".

60 AHanu3 KOHTPOJIBHON paboOTHI

61 Bo3sBenenue B kBajipart u B Ky0 CyMMBI U
Pa3HOCTH JIByX BbIpa)KeHHM
Paznoxenne Ha MHOKUTETHN C TIOMOIIBIO

62 (dbopmyn KBaipaTa CyMMBI U KBaIpaTa
pa3HOCTH
Paznoxenne Ha MHOKUTETHN C TIOMOIIBIO

63 dbopMyIT KBajipaTa CyMMBI U KBaJIpara
pasHoCTH

64 YMHOXKEHHE pa3HOCTH JIBYX BbIpR)KEHUH Ha
X CyMMY

65 PaznoxeHne pa3HOCTH KBaJpaToOB Ha
MHOXHUTEIN

66 Paznoxenne Ha MHOKUTEIN CyMMBI U
pa3zHoCTH KyOOB

67 PaznoxeHne Ha MHOKUTEIH CyMMBbI U
pa3HOCTH KyOOB

68 Pemenue 3amau

69 KonTponbhas padota no teme " @opmyist
COKpAIIEHHOT'O0 YMHOXEHHUS "

70 AHanu3 KOHTPOJIBHON paboTHI

71 IIpeoOpa3oBaHue 11700 BBIPAKEHUS B
MHOTO4JIEH

72 [TpeoOpa3oBaHue 11€7I0T0 BHIPAKEHUS B




MHOT'O4JICH

[Ipeo6pa3oBaHue 1EIOr0 BhIPAXKEHUS B

73
MHOT'O4JIEH

74 [IpuMeHeHHe pa3IuYHbIX CIIOCOOOB s
Pa3IoKEeHUsI Ha MHOXKHUTEIN

75 [TpumMeHeHne pa3TUIHBIX CIIOCOOOB /IS
pa3IoKeHus: Ha MHOXKHUTEIN

76 [IpuMeHeHMe pa3IUYHBIX CIIOCOOOB /IS
pa3oKeHus: Ha MHOXKHUTEIN

77 Pemenue 3amau

78 Pemenue 3amau

79 Pemtenue 3agau

20 Kontponbnas paboTa mo teme
"[IpeobpazoBaHue MENBIX BhIpAKEHUN"

81 AHanu3 KOHTPOJIBHON pabOThI

20 JInHeliHOEe ypaBHEHME C IBYMS
IIEPEMEHHBIMU

23 I'paduk nuHEHOTO ypaBHEHHUS C ABYMS
MIepeMEHHBIMU

24 I'padux TuHEHHOTO ypaBHEHHS C ABYMS
IIEPEMEHHBIMU

25 CucreMbl TUHEHHBIX YPaBHEHUH C ABYMS
MIepEeMEHHBIMU

26 CucreMbl TUHEHHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

87 Crnoco6 mocTaHOBKU

88 Croco0 IoICTaHOBKHA

&9

Cnoco0 ciioxeHus




90 Crioco0 croxxeHust 1
91 Pemenue 3a1a4 ¢ moMoIIbIO0 CUCTEM !
YpaBHEHUU
9 Pemenue 3a1a4 ¢ moMoIIBIO0 CUCTEM |
YpaBHEHUI
93 KonTponbnas padora no teme "CucremMsl | |
JMHEHHBIX YpaBHEHUN" .
94 AHanu3 KOHTPOJILHOM paboThI 1
95 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB |
Kypca 7 kiacca, 00001ieHre 3HaHUH
9% [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB |
Kypca 7 kinacca, 0000IeHre 3HAaHUHA
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB |
Kypca 7 kiacca, 000011eHIe 3HaHU
98 Wrorosas koHTpoJsibHas paboTa 1 1
99 HUtorosas arrecramnus 1
100 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJOB |
Kypca 7 kiacca, 000011eHIe 3HaHU
101 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB 1
Kypca 7 kiacca, 00001eHrne 3HaHUI
102 [ToBTOpEeHNE OCHOBHBIX MOHSITHI U METOJOB |
Kypca 7 kiacca, 000011eHIe 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10




8 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

Jara
U3ydeHust

JlonoJtHUTENbHAS
uHpopmanusa

Ypok nosropenus. JIuneliHOe ypaBHEHME C
OJHOU mepeMeHHoM. JInHeiHas QyHKIus u
ee rpaduk

Ypok nosropenusi. OMHOUICHBI U
MHOroujaeHsl. 1X cnoxeHue u yMHOXKEHHE

Ypoxk nosropeHus. Popmyiisl
COKpAILlEHHOT0 YMHOXEHHUSI.

Ypok noBTopenus. JInneliHOE ypaBHEHHE C
JBYMsI IEPEMEHHBIMU U €T0 rpaduK.

VYpok noBTopeHus. CUCTEMBI TUHEUHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU U
CIOCOOBI UX pELIeHUsI.

Pemenwue 3a1a4 ¢ MOMOIIBIO CUCTEM
YPaBHEHHUH.

JlmarHoctuueckas KOHTpOJIbHas padoTa.

PammmonansHbIe BBIPAKCHUSA

OcHoBHOE CBOMCTBO podu. CokparieHne
Tpo0ei.

10

OcHoBHoOe cBoHcTBO ApoOu. CokpaleHue
TpoOei.

11

CrnosxeHue v BIYUTaHUE ApOOEi ¢
OJIMHAKOBBIMU 3HAMEHATEIISIMU

12

CrnoxeHue ¥ BRIYUTaHUE Apo0e ¢




OAMHAKOBbIMU 3HAMCHATCIIIMU

Crno)xeHue ¥ BRIYMTaHUE Jpo0eH ¢

13 pa3HbIMM 3HAMEHATEISIMU !

14 Crno)xeHue ¥ BRIYMTaHUE Jpo0eH ¢ |
pa3HbIMH 3HAMEHATEISIMU

15 CrnosxeHue v BIYUTAaHUE ApoOei ¢ |
pa3HbIMH 3HAMEHATEISIMU

16 Pewenue 3amau 1

17 YMHOX’eHUE Apooeit 1

18 Bo3senenue apobu B cTeneHb 1

19 Jlenenue npobeit 1

20 Hp606pa30333HI/I€ palMOHATIBHBIX |
BBIpAKEHUN

21 Oynkius y=k/x u ee rpapux 1

” KonTponbhas padbota no teme |
" Anrebpanueckast 1poOb"

23 AHanu3 KOHTPOJIBHON pabOTHI 1

24 PanmonansHbie yncna. MppanmonaibHbie |
qucia.

75 KBanparusie kopau. Apudmernyeckuit 1
KBaJPATHBIN KOPEHB.

26 VYpaBHenue x"2=a 1

7 Haxoxnenue npuOImkeHHOTO 3HaUeHUS 1
KBaJIpaTHOT'O KOPHS

28 OyHKIMs y=VX 1 ee rpaduk 1

29 OyHKIMs y=VX 1 ee rpaduk 1

30 Pemrenue 3anau 1




31 Pemenue 3anau 1

3 KonrtponsHas pabora no teme |
"Apudmernueckuii KBaapaTHbII KOPEeHp"

33 AHaM3 KOHTPOJIBHOM pabOTHI 1

34 KBagparHslil KOpEHb U3 NPOU3BEICHUS U |
npobu

35 KBanpaTHblil KOPEHb U3 IPOU3BEACHUS U |
npodu

36 KBanpaTHblil KOpEHb U3 CTEIIEHU 1

37 KBanpaTHblii KOpEHb U3 CTENIEHU 1

38 Brinecenne MHOXKUTENS 32 3HAK KOPHS 1

39 BreceHne MHOKUTEINS 110/ 3HAK KOPHS 1

40 IIpeoOpa3oBaHue BbIpAKEHHIH, !
COJIEprKaIlMX KBaJIpaTHbIE KOPHU

41 [IpeoOpazoBanue BhIpaXKEHUH, |
coJieprKalliX KBaJIpaTHbIE KOPHU

42 KonrtponsHas pabora o teme "CpolicTBa |
apu(pMeTHYecKoro KBaJapaTHoro KopHs;"

43 AHanu3 KOHTPOJIBHON pabOTHI 1

44 Pemenue 3agau 1

45 Hemnonnsle kBagpaTHbIe ypaBHEHUS 1

46 dopMyna KOpHEW KBaPATHOTO YPaBHEHUS 1

47 dopMyia KOpHEH KBaPATHOIO YPaBHEHUs 1

43 Pemenue ypaBHeHMH, CBOIAIIMUXCA K |
KBaJpaTHbIM

49 Pemenue 3aia4 ¢ MOMOILIBIO0 KBaIpaTHBIX 1

YpaBHEHUI




50 Teopema Buera 1

51 Teopema Buera 1

52 Pemrenue 3amau 1

53 Pemenue 3anau 1

54 KonTponbhas pabota no teme |
"KBagparHoe ypaBHEHUE U €ro KOpHU"

55 AHanu3 KOHTPOJILHON paboThI 1

56 KBanpaTHblii TpeXWIEH U €ro KOPHU 1

57 KBagparHblil TpEX4IEH U €ro KOPHU 1

58 KBanpaTHblii TpEXWIEH U €ro KOpHU 1

59 Pa3noxxeHue kBaJpaTHOTO TpexyseHa Ha |
MHOXKHUTETH

60 Pa3noxxeHne kBaJipaTHOTO Tpex4yeHa Ha |
MHOXKHUTETN

61 Pa3znosxenue kBagpaTHOTro TpexuieHa Ha |
MHOXHUTEIN

& KonTponbhas pabota no teme |
"KBanpaThsiii TpexusieH"

63 Pemmennie IpoOHBIX palMOHATBHBIX !
ypaBHEHHI

64 Pemennie mpoOHBIX paliOHATBHBIX |
ypaBHEHU

65 Pemenne 1poOGHBIX palliOHATBHBIX 1
ypaBHEHHI

66 Pemenue 1poOHBIX pallMOHANIBHBIX |
YpaBHEHUI

67 Pemenue 3aia4 ¢ momMo1uipko 1




paLMOHAIbHBIX YPAaBHEHUI

Pemrenne 3a1a4 ¢ mOMOIIBIO

08 palnMoOHANBHBIX YPAaBHECHUN !

69 Pemenue 3a1a4 ¢ momMoIuisko |
paloHaIbHBIX YpaBHEHHM

70 Pemenue 3amau 1

71 Permrenue 3amau 1

7 Konrponsnas padora no reme "poOHbie |
paloHaIbHble ypaBHEHUs"

73 AHalM3 KOHTPOJIBHOW paboThI 1

74 YucnoBbie HEpaBEeHCTBA 1

75 UwucoBbie HEpaBEHCTBA 1

76 CBolicTBa YHCIIOBBIX HEPABEHCTB 1

77 CBolicTBa YHUCIOBBIX HEPABEHCTB 1

73 CrnosxeHue 1 yMHOKEHHUE YNCIIOBBIX |
HEPaBEHCTB

79 CrnoxeHue 1 yMHOKEHUE YHUCTIOBBIX |
HEPaBEHCTB

80 Pemenue 3amau 1

81 [lepeceuenmne u 00bEAMHEHHE MHOKECTB 1

82 YucnoBble TPOMEKYTKH 1

83 Pemennie HepaBEeHCTB ¢ OHOM IEPEMEHHON 1

84 Pemrenne HepaBeHCTB ¢ OHON NTEPEMEHHOMN 1

25 Pemenue cucteM HEPAaBEHCTB C OJJHOU |
IIEPEMEHHON

26 Pemenue cucrem HEpaBEHCTB ¢ OAHOM |

MepEeMEHHON




87

Pemenue 3agau

Kontponbnas padota nmo teme "Hucnopbie

88 "
HEPaBCHCTBA
89 AHanu3 KOHTPOJILHOM paboThI
90 OrmpezenieHne CTENEeHH C LETbIM
OTPHUIATEIILHBIM ITOKa3aTeIeM
91 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM
92 CrangapTHbIN BUJ yncia
93 Pemtenue 3agau
04 KonTponbhas padora no teme "CreneHs ¢
LEJIBIM MoKa3areeM"
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
95 METOJIOB KypCOB 7 U 8 KJIacCOB,
0000111eH1Ee 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
96 METOJIOB KypcOB 7 U 8 KJIacCOB,
0000111eH1e 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METOJ0B KypcOB 7 U 8 KJIacCOB,
000011eHIEe 3HAHMIA
98 WroroBas koHTposibHas paboTa
99 Utorosas arrecramnus
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
100 METOJ0B KypcOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
101 METOJIOB KypCOB 7 U 8 KJIACCOB,

000011IeHNE 3HAHUHA




102

[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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9 KUIIACC

KoanuecTBo 4acoB

JlaTa JlomoaHuTeIbLHAS
Nen/m = Tema ypoka KonTpoibHbIe
Bcero U3YYeHU s uHdopmanus
padoThI
VYpok noBropenus.YucnoBble HEpaBEHCTBA U
1 ux cBoicTBa. CUCTEMBI JIMHEHHBIX 1
HEPABEHCTB.
VYpoxk nosropenust. CTeneHs ¢ HeabiM
2 MOKa3aTeJIeM U €€ CBOMCTBA, CTaHJAPTHBIN 1
BU/ YKCIIA.
3 VYpoxk nosropenus. PanrionansHslie 1pobu u |
JENCTBUS HAJl HUMH.
VYpox noBropenus.Kagparasie KOpHU. 1
5 Ypok nosropenus. KBagparHeie ypaBHEHHUs 1
6 VYpox noBTopenus. [[poOHbIe parinoHaIbHbIE |
YpaBHEHHUS.
Jlnarnoctuueckas KOHTpOJIbHas paboTa 1 1
AHan3 KOHTPOJIBHON pabOThI 1
9 Oyuknus. O6nacte onpeaeneHus: GQyHKIUN 1
10 Oynkuus. O6nacTh 3HaYCHUN QYHKIUN 1
1 OO6nacth omnpeseieHns U 001acTh 3HAYCHU N !
byHKIMHA
12 CgoiicTBa (pyHKIIMH 1
13 CgoiicTBa QyHKIIHH 1
14 CgoiicTBa (hyHKIIMH 1
15 KBagpaTHbIi TpEXWIEH U €r0 KOPHU 1




16 KBagparHslii TpeX4iIeH U €ro KOPHU 1

17 KBagpaTHbIl TpEXWIEH U €ro KOPHU 1

18 Pasnoxxenue kBaspaTHOrO TpexXwieHa Ha |
MHOXHTEIH

19 Pa3noxxenue kBajpaTHOrO TpexwieHa Ha |
MHOKUTENH

20 PaznoxxeHue kBagpaTHOrO TpexuwieHa Ha |
MHOXHTEIH

21 Pewenne 3anau 1

22 Pemenue 3agau 1

23 Permenue 3agau 1

24 Pemenue 3agaa 1
KonrtponsHas padora no reme "®@yHKIHUS.

25 CgoiictBa ¢pynkimid. KBaapatHsiii 1
TpexwieH".

26 AHanu3 KOHTPOJIbHOM paboThI 1

27 Pewenne 3anau 1

28 Pemenue 3agau 1

29 @yHKIMA y=ax"2 1

30 Oynkuus y=ax”"2 , ee rpaduk u cBoicTBa 1

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

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

33 ['paduku pynkuuit y=ax"2+n u y=a(x-m)"2 1

34 [Toctpoenue rpaduka KBaapaTHIHON |
byHKIIUN

35 [TocTpoenue rpaduka KBaapaTHIHON |

byHKIAHA




36 @yHKIM y=X"n 1

37 @yHKIHS y=X"n U ee CBOICTBA 1

38 Kopens n-oii ctenenu 1

39 Pewenne ynpaxHeHU HA HAXO0XKICHHUE |
KOPHSI N-Ol CTENEHU

40 KouTponbhas pabota no Teme |
"KBanpatuunas ¢GyHKIUS U ee CBOicTBa".

41 Lenoe ypaBHEHUE U €r0 KOPHU 1

42 Llenoe ypaBHEHUE U €r0 KOPHU 1

43 JpobOHble palnoHalbHbIE YPaBHEHUS 1

44 JpobHble palmoHanbHbIe ypaBHEHUS 1

45 Pemenue 3amau 1

46 KonTponbHas pabora o teme "YpaBHeHuUs ¢ |
OJIHOM TIepeMEeHHO"

47 AHaJn3 KOHTPOJIbHON paboThI 1

43 Pemrenne HepaBeHCTB BTOPOM CTENIEHU C |
OJHOU EPEMEHHOM

49 Pelenne HepaBEHCTB BTOPOM CTENEHU C |
OJIHOU IIEPEMEHHOMN

50 Pemenune HepaBEeHCTB BTOPOU CTENEHU |
METOJIOM UHTEPBAJIOB

51 Pemienne HepaBeHCTB BTOPOM CTENEHU 1
METOJIOM UHTEPBAJIOB

52 Pemienue 3anau 1

53 Kontponbnast pabora o teme "HepaBencTBa |
C OJJHOU IepeMeHHOI"

54 AHanM3 KOHTPOJIBHON paboThI 1




YPaBHeHI/Ie C ABYMs IICPECMCHHBIMU U €TO

55 rpadguk

56 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €TO
rpaduk

57 ['padpuaeckuii cnocoO pemeHust CHCTeEM
ypaBHEHUU

53 Pewenne cucrem ypaBHEHHUH BTOPOU
CTENEHU

59 Pewenne cucrem ypaBHEHHUH BTOPOU
CTENEHU

60 Pemienue 3aga4 ¢ NOMOILBIO CUCTEM
YpaBHEHU BTOPOU CTETIEHU

61 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
YpaBHEHUI BTOPOM CTENEHU

& Pemenue 3a1a4 ¢ moMoIIBIO0 CUCTEM
YpaBHEHUI BTOPOM CTETICHU

63 HepaseHnctBa ¢ 1Bymsi nepeMEHHBIMU

64 HepaseHnctBa ¢ ABymsI nepeMeHHBIMU

65 CucreMbl HEpaBEHCTB C JIBYMS
NIEPEMEHHBIMU

66 CucreMbl HEpaBEHCTB C IBYMs
NIEPEMEHHBIMU
HekoTopsie mpuemsl pemeHus: CucTeM

67 YpPaBHEHU BTOPOU CTENIEHHU C JBYMS
IEPEMEHHBIMU

68 Pemenue 3anau

69 Pemenue 3amau




KonTponpHas padora o Teme "YpaBHEHUS U

70 HEpPABEHCTBA C JIByMS ITIepEMEHHbIMU"

71 AHain3 KOHTPOJIBHON pabOThI

72 ITocaenoBaTenbHOCTH

73 Onpenenenne apupMETHUECKON TPOTPECCUU

74 dopmyia n-ro wieHa apupmMeTHIecKon
porpeccun

75 dopmya n-ro wieHa apuhMeTHIECKON
POTPEeCcCUu

76 ®opmyiia CyMMBbI IEPBBIX N WIECHOB
apru(METHIECKON TPOTPEeCcCun

77 @dopmyIia CyMMBbI IEPBBIX N WICHOB
apudMeTHUeCcKoi mporpeccuu

78 Pemenne 3amau

79 Konrponbnas pabora no reme
"Apupmernueckas nporpeccus”

80 AHayn3 KOHTPOJbHON paboThI

81 OrnpesesieHre reOMeTPUIECKOM MPOTPEeCcCUu

2 dopmyIa n-ro 4wieHa reoMeTpuYecKon
IpOTrpeccuu

23 dopmyia n-ro WieHa TeOMEeTPHIECKON
IPOTPECCUH

84 @®opmyia CyMMBI IEPBBIX N WICHOB
Te€OMETPHUYECKON MPOTpECCun

85 @opmyIia CyMMBI IEPBBIX N WICHOB
reOMEeTPUYECKOM Mporpeccun

86 Pemenue 3amau




KonTtponpHas pabora no Teme

87 "I"'eomerpuueckas nporpeccus”
88 AHain3 KOHTPOJIBHON pabOThI
89 Pemenue 3amau
[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS
90 3HaHUU. Perenne TeKCTOBbIX 3a/1a4
apu(METHIECKUM CITIOCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
91 3nanuii. [IpeobpazoBanue anredpanveckux
BBIPA)KEHUH, JOMYCTUMBIE 3HAUCHHS
[ToBTOpeHue, 06001IeHNE U cUCTEeMaTH3aIUs
92 3Hanuii. [IpeobpazoBanue anredpanueckux
BBIpa)KEHUH, JOMYCTUMBIE 3HAUCHUS
[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS
93 3Hanuil. [IpeobpazoBaHue anredpandyeckux
BBIPa)KEHUH, JOMyCTUMBIE 3HAUCHUS
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
94 3HaHui. [IpeobpazoBanue anredpandecKkux
BBIPKEHUH, JOMyCTUMBIE 3HAUCHHS
[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIHS
95 3HaHU. OyHKIMK: TOCTPOEHHUE, CBOMCTBA
M3YYEHHBIX QyHKIUH
[ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS
96 3HaHui. OYHKIUU: IOCTPOCHUE, CBOMCTBA
M3YYEHHBIX QyHKIUH
97 Wroroas kKoHTpoJbHASA paboTa
98 Hrorosas arrecramus
99 [ToBTOpeHue, 06001IeHNE U CUCTEMaTH3aIUs




3HaHuU. OYHKIUU: IOCTPOCHUE, CBOMCTBA
U3yYEHHBIX QyHKIIMH

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS

100 3Hanuil. [ paduueckoe pemeHne ypaBHeHUN 1
U UX CUCTEM
[ToBTOpenue, 06001IeHNE U cUCTeMaTH3auUs
101 3HaHuil. ['padmyeckoe perieHne ypaBHEHHIMA 1
U UX CUCTEM
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Anre6Opa, 8 kmacce/ Makapsraes FO.H., Munmiok H.I'., Hemxos K.U. u
npyrue; noa peaakuueit TemsikoBekoro C.A., AKIIMOHEPHOE 0OIIECTBO
«H3narensctBo «IIpocBemenue»

» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munnatoxk H.I'., Hemmkos K.U. u
npyrue; non penakiueit TemsikoBckoro C.A., AKIIMOHEPHOE 0011ECTBO
«M3natennbctBo «IIpocBenienne»

Aunre6pa, 7 kiacc/ Maxkaperues FO.H., Munatok H.I'., Hemkos K.W. u npyrue;
nof penakuuen TensakoBckoro C.A., AkiinoHepHoe o0iiecTBo «M31aTenscTBo

«IIpocsenieHue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

[Toypounble pazpaboTku 1o anredpe. 7 Kjaacc:nocooue Ay yuurens /
A.H.Pypykus. - 6-e u3a. - M.BAKO

[Toypounbie pazpaboTku 1o anredpe. 8 knacc:mocodue ans yuurens /
A.H.Pypykus. - 3-e u3a. - M.BAKO

[Toypounsie pa3zpaboTku 1o anredpe. 9 knacc:mocodue ass yaurens /
A.H.PypykuH. - 3-e uzn. - M.BAKO

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://infourok.ru
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