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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sIBISETCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHAa 00eCTIeUnBAECT U3yUYCHHE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHHUTAPHOTO IIMKJIOB, €€ OCBOEGHHE HEOOXOAUMO s
NPOAOHKEHNUS 00pa30BaHus U B TIOBCETHEBHOM KM3HU. PazBuTne y o0ydaronmxcs
HAYYHBIX TMPEACTABICHUN O MPOUCXOXKACHUM M CYIIHOCTH anreOpandecKux
abcTpakiuii, crocode OTpakeHHs] MaTEMaTUIECKON HAYKOU SIBJICHUI U MPOIECCOB
B TpUpoAE€ W OOMIIECTBE, POJM MATEMATHYECKOTO MOJIEIUPOBAHKUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4yeCTB MBITIUICHUSI, HEOOXOUMBIX ISl IallTallid B COBPEMEHHOM ITU(pOoBOM
obmiectBe. M3ydenuwe anreOpsl oOecrieuynBaeT pa3BUTHE YMEHHS HaOIIOATh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyYMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHS W BBIBOJHI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca anreOpbl 00ecieYnBaeT pa3BUTHE
JIOTUYECKOTO MBINIJICHUSI OOyYaloIIMXCA: OHU HCIOIB3YIOT JCNYKTUBHBIE U
MHAYKTUBHBIE pacCykICHHs, 0000IIEHNE U KOHKPETU3AINI0, abCTparupoBaHue U
anajoruto. OOyueHue  anreOpe  MpearnonaracT  3HAYUTEIbHBIH  O00BEM
CaMOCTOSITENIFHON ACSITENFHOCTH OO0YYaIoUIUXCsA, IMOATOMY CaMOCTOSITEIbHOE
pElIeHHE 3aa4 ABJISICTCS peau3alfei 1eaTeIbHOCTHOTO MPUHIIUIA O0yYeHHUS.

B cTpykType mnporpammbl y4deOHOro Kypca «Amiredpa» i OCHOBHOTO
oOurero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOINYECKUE
auHUK: «Yucna U BBIYUCTICHUSY, «ANreOpaniecknue BEIPAKEHUN, « Y paBHEHUS U
HepaBeHCTBa», «DyHKuum». Kaxmas w3 3TUX coaepKaTelIbHO-METOANYECKUX
JIMHUMN pa3BUBAETCS Ha MPOTSKEHUU TPEX JIET U3yUCHHUSI Kypca, B3aUMOJICUCTBYS C
APYTUMH €ro JHHUSIMH. B Xole wu3ydeHuss ydeOHOro Kypca OOydaroluumcs
MPUXOJUTCS JIOTHUECKH PACcCykAaTh, UCTIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsi3u ¢ 3TUM B mporpamMmy y4deOHOro Kypca «AnreOpa» BKIIOYCHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, MPEICTABICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4YECKOro 00pa3oBaHus U CIIOCOOCTBYIOIIUE OBIAACHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MaTemaThueckoro s3bika. CopaepkaTenpbHOM |
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOTO Kypca «Ainrebpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxanne JnHUM «YWcaa W BBIYHCICHUS» CIYXKHT OCHOBOW MJis
JabHEHIIIET0 U3yUeHUs] MAaTEMAaTHUKH, CTIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS TIOJIb30BATHCS aITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEHEBHOM
KU3HU. Pa3BUTHE MOHITHUS O YKCIIE HA YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus
CBS3aHO C palMOHATHHBIMH W HPPAUOHATBHBIMA YHCIIaMH, (OPMHPOBAHUEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEpPIICHUE OCBOCHUS YHMCIOBOM
JIMHUU OTHECEHO K CpeiHEMY 00I1IeMy 00pa30BaHUIO.
Conepxanue IByX anreOpanyeckux JUHUN — « AITeOpandecKue BhIPaKCHUS
U «YpaBHEHHS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYHAOIINXCS
MaTEeMaTUYeCKOro ammapara, HEOOXOJAMMOTro JUisl pPEIICHHS 3aJad MaTeMaTHKH,
CMEXKHBIX TIPEAMETOB M IPaKTUKO-OPHUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOIro o00mero oOpa3oBaHMsl y4eOHbIM Marepuan TPYNIUPYETCS BOKPYT
palMOHAIbHBIX BhIpaKEHUU. Anredpa I1eMOHCTPUPYET 3HAUEHNE MaTEMATUKHU KaK
A3bIKa JUIS TIOCTPOCHMSI MAaT€MAaTHYECKUX MOJENEH, OIMCaHWsA IPOLECCOB U
ABJICHUM pealibHOro Mupa. B 3amaum oOydeHuss anreOpe BXOAAT TaKke
JalbHelIlee pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJIi OCBOEHHSI Kypca HMH(POPMATHKH, W OBJIAJIEHUE HaBbIKAMU
JeyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUs, CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTRBY.
Copeprxanue pyHKIIMOHATIbHO-TpaUUECKO TUHUU HALIEJICHO Ha MOJyYEHUE
O0Oy4aroIIMMUCS 3HAHUM O (PYHKIMIX KaK Ba)KHEUIIEH MaTeMaTHYECKONH MOIeNN
JJIs1 OIIMCAHUS U UCCIIEOBAHUS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUI B IPUPOIE
u obmectBe. M3yueHue wmartepuasia CHOCOOCTBYET pPa3BUTHIO Y OOyYarOIIMXCS
YMEHUS UCII0NIb30BaTh Pa3IuYHbIe BbIPA3UTEIbHbIE CPEJICTBA SA3bIKAa MATEMATUKH —
CIIOBECHBIC, CHMBOJHMYECKHE, TrpauuecKkne, BHOCUT BKJIaa B (opMHpoBaHHE
MPEACTABICHUI O POJIM MATEMATUKU B PA3BUTHH [IUBWIN3ALUU U KYJIbTYPHI.
CornacHo y4eOHOMY IUlaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEIYIOLUIME OCHOBHBIE pa3lielbl COJAEpKAHUS:
«Uucna wm BBIUUCIEHUSN», «ANreOpandyecKue BBIPAXKEHUSN», «YPaBHEHUS H
HEpaBEeHCTBa», « DyHKIUW.
Ha uzydenue yueOHoro kypca «Anredpa» orpoaurcs 391 gac: B 7 kimacce —
136 yaca (4 yaca B Hezieln0), B 8 kiacce — 136 vaca (4 yaca B Hezel0), B 9 kinacce
— 119 gaca (3,5 4aca B HeZIeIIO).

B 7, 8 knaccax maéres 1 gac, B 9 kiacce 0,549aca Ha npeamet «Anredpa U3 4actu
y4ueOHOTO TJ1aHa, popMUpyemMasi yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUM, C
IEJTBI0 TTOBBIIICHHS YPOBHS MaTeMaTUYECKOTO0 00pa30BaHUs 1 TTOBBIICHUS] HU3KHX
00pa30BaTEeNbHBIX PE3YIBTATOB U UCTIONB3yeTCs Ha «IloBTOpeHHE 3amanatonmx
TEM.



COIAEPKXAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA

Jpobu 0OBIKHOBEHHBIE U ACCSITUYHBIE, IEPEXO0]T OT OJHOM (POPMBI 3aucu
npobeit k apyroil. IloHsTHE palMoOHAIBLHOTO 4YHCIIA, 3alKCh, CpPaBHECHHE,
YHOPSAOYMBAHUE  PALMOHAIBHBIX  uucen. Apudmernyeckue JeHCTBUS €
palrOHAJIbHBIMM YHCIIaMU. Penenue 3aaa4 u3 peanbHOM NPaKTUKY HA YaCTH, HA
Ipoow.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJIEM: OIpeaeTeHUe, Mpeodpa3oBaHuE
BBIPQKEHUI HA OCHOBE ONPEENICHNUS, 3alIUCh O0IbIINX uncen. [IpoueHTsl, 3anuch
MIPOLIEHTOB B BUJIE€ IpoOU U ApOoOH B BUJE NPOLEHTOB. TpHU OCHOBHBIE 337a4l Ha
IIPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOU MTPAKTUKH.

IIpuMeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JI0KEHUE HAa  MHOXKMUTEIH
HATypaJIbHbIX YUCEIL

PeanpHble  3aBUCMMOCTHM, B TOM 4Hcle Tpsmas ©W  oOparHad
IPONIOPLMOHAIBHOCTH.

AJiredpanyecKkue BbIpaKeHUs!

IlepeMeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JloIyCTUMBIE
3HA4YECHUS NepeMEHHBIX. [IpeacraBieHne 3aBUCMMOCTHA MEXK/Y BEJIMUMHAMU B BUJIE
dbopmyibl. Berancnenus no popmyrnam. [IpeoOpazoBanrie OyKBEHHBIX BbIPAKECHHIH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PAaBUJIa PACKPBITHS CKOOOK U MPUBEACHUS MTOJO0HBIX CIIAaraeMblIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOTOWIeHbl. Ctenenb MHOrousaeHa. CloKeHne, BBIYUTaHHE,
YMHOXXE€HHE MHOIOWICHOB. DOpMyJbI COKPALIEHHOIO YMHOXEHHUsA: KBaJapar
CyMMBl W KBajapar pasHoctu. Popmyina pasHOCTH KBajparoB. Pasmoxenue
MHOT'OYJIEHOB HA MHOKUTENH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHEHHE, KOpPEHb YpaBHEHHMs, IMpaBuUjia MpPeoOpa3oBaHUsS YypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUH.

JluHeniHOe ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JMHENHOIO
YPAaBHEHUS, pEUICHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIIEHHE YpaBHEHUH 10
YCJIOBHIO 3aJ1a4u. PellieHre TeKCTOBBIX 3a/1a4 ¢ IIOMOLIBI0 YPABHEHUN.

JIuneiiHOe ypaBHEHUE C IBYMs IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JUHEWHBIX YPAaBHEHUW C JByMS NEPEMEHHBIMHU. PelleHue CcucTteM ypaBHEHHM
CcrocoOOM MOACTaHOBKU. IIpuMepbl pemeHuss TEKCTOBBIX 3a7ady C I[OMOUIbIO
CHUCTEM ypPaBHEHUM.

DyHKUNHA



Koopannara Touku Ha npsamoi. YucinoBble IPOMEXYTKH. PaccTosiHue Mexny
JIBYMSI TOUKaAMU KOOPIUHATHOM MPSIMOM.

[IpsimoyrosbHas cuctema KoopauHat, ocu Ox u Oy. AGcuucca v opJuHaTa
TOYKH Ha KOOPAMHATHOM TIOCKOCTH. [Iprmepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue ¢ynknuu. ['paduk
¢dbyukiuu. CoiictBa pynkumil. JIuneitnas ynkuus, e€ rpaduk. ['paduk dyHKImN
y = [x|. I'paduueckoe pelieHne NMHEHHBIX YpaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KJIACC

Yuciia 1 BbIYMCICHUS

KBagparHeiii kopeHb u3 uwucia. lloHstne 00 uWppalMOHAIBLHOM 4YHUCIE.
JlecsaTuunHble MPUOJIMKEHNS UPPALIMOHATIBHBIX ynced. CBOMCTBA apu(pMETUYECKHUX
KBa/IPAaTHBIX KOPHEN U UX MPUMEHEHHE K MPEe0O0pa30BaHUIO YUCIOBBIX BbIPAKEHUN
Y BBIYUCIICHUSAM. [[€MCTBUTEBHBIE YHCIIA.

Crenens ¢ LenbIM TOKa3aTeneM U €€ cBoiicTBa. CTaHaapTHAs 3alIMCh YMCIA.

Anrebpandeckue BIpaKeHUSAJIredpandecKue BbIpaKeHUus

KBagpaTHblil  TpEXuieH, pa3IOKEHHE KBaJpaTHOrO TPEXUIEHA  Ha
MHOKUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOWMCTBO aireOpamveckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXXEHHE, JI€JICHHE alreOpandyeckux Jpooeil.
PannoHanbHble BBIpaXKEHUS U UX IPEOOPA3OBAHMUE.

VYpaBHEHUs 1 HEPaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOIO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinne qpoOHO-palMOHAIbHBIE YPAaBHEHUSI.

['paduueckas uHTEpNIpETallMsg YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
JUHENUHBIX YpaBHEHHH C JByMsl MepeMeHHbIMHU. [IpuMepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a/1a4 aNreOpandeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HEepaBeHCTBO € OJIHON IEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMnPYyHKIUA

[Tonsitue ¢ynkmuu. OOnacTp oOmNpeAeNneHUs W MHOXKECTBO 3HAUCHUH
¢bynxun. CriocoOs! 3aaanust PyHKIIHA.

I'padpux Pysxuun. Yrtenue cBoiictB (pyHknuu no e€ rpaduky. I[Ipumeps
rpadukoB (QYyHKIHMI, OTpAKAIOMIKMX PeAIbHbIE TPOLIECCHI.



@OyHKIMKA, ONUCHIBAIOIIME TPSMYIO H OOpaTHYIO TMPOIOPIIMOHATIBHBIC
3aBHCUMOCTH, uX rpaduxu. PyHkumu y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pELICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PannoHnanbpHble ynciaa, HppauMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEYHBIE
AecsITUUHbIEe Jpoou. MHOXKECTBO JIEHCTBUTENBHBIX YUCE, IEHCTBUTEIbHBIC YHCTIA
KaKk OECKOHEUHbIE JecATUYHbIE JpoOu. B3auMHO OJHO3HaUYHOE COOTBETCTBUE
MEXK1Y MHOXECTBOM JEHUCTBUTENILHBIX YUCEI U KOOPAUHATHOU IIPSIMOM.

CpaBHeHHE [JEHCTBUTENBHBIX 4YHCEN, apuU(pMETHUYECKHEe JEHCTBUS C
JEUCTBUTENBHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOLIEr0o MHUpPA, AJIUTEIBHOCTb MPOLECCOB B
OKPY>KarOIEM MHDE.

[TpubnnxEéHHOE 3HaYEHUE BEIUYHHBI, TOUHOCTh NpHOIMmKeHus. OKpyrieHue
yucell. [Ipuknaka u olieHKa pe3yJbTaTOB BIUUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PellieHue ypaBHEHNM, CBOAAIIMXCS K JIMHEWHBIM.

KBangpaTHoe ypaBHeHne. Pemienue ypaBHEeHNM, CBOMSIIMXCS K KBaIPATHBIM.
buksanpatnoe ypaBHenue. [Ipumepsl penieHnsi ypaBHEHUN TPEThEN U UETBEPTOU
CTEIIEHEU Pa3JI0)KEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YypaBHEHWH. PeleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

YpaBHEHUE ¢ ABYMs [IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. PelieHre cucTeM AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOEe, a JApyroe — BTOpoM crenenu. I 'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUM C IBYMS IIEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a71au alNredpandeckuM crocodooMm.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienre TIMHENHBIX HEPABEHCTB C OJHOM IIEpPEMEHHON. Pelenue cucrteM
JVUHEWHBIX HEPABEHCTB C OJHOW INlepeMeHHOW. KBaaparHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

OyHKIMNPYHKIMHA

KBaaparuunas pyHkuus, e€ rpaduk u ceoiictsa. [lapabosna, KoopauHaATHI
BEPILKHBI 1apadoIbl, OCb CUMMETPUU NTapa0oJIbI.

I'paduxu byukumit: y =kx, y =kx + b, y =k/x, y=x3, y=Vx, y = [x| , u ux
CBOWCTBA.



Yucnosele  mocienoBaTeIbHOCTUYHCI0BBIE  MOCIEI0BATEJIbHOCTH U
nporpeccuu

[loHsiTHE YKCIOBOM IMOCIIENOBATEIBHOCTH. 3aJaHHE MOCIIEI0BATEIbHOCTH
pPEKyppeHTHOH (HOopMyJIToit 1 PopMyIION 7-TO YIICHA.

Apudmerrnueckass u reoMmerpuueckas mnporpeccur. Dopmylsbl #-ro  4ieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX # YJIEHOB.

N300paxkeHre YIEHOB apU(PMETUYECKOM M TE€OMETPUUYECKON Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U YKCITOHEHIIMAJIbHBIN POCT.
CI10HBIE IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMDBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3SOBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJbTAaThl OCBOCHMSI  INpOrpamMMbl y4yeOHOro Kypca
«Anre0pa» XapaKkTepU3yHTCs:

1) naTpuoTHYeCKOe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCUMCKOU
MaTE€MaTWKH, LEHHOCTHbIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKHX
MaTE€MaTHUKOB U POCCUICKON MaTEMaTUYECKOM IIKOJIBI, K UCIIOJIB30BAHUIO dTUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN Tpak/laHWHA U pean3aliu ero
opaB, IMPEICTAaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBICHUH, MPOLEAYP T'PakAAHCKOTO 0oOLIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKICHUIO STUYECKUX MPOOIIEM, CBA3aHHBIX
C MPAaKTHYECKUM IIPUMEHEHHEM JOCTH)KEHMH HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IIPUHIUIIOB B JEATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE€ B PELICHWH NPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HAalpaBICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTrO
oOpa3oBaHMsl Ha MPOTSIKEHUU BCEHW JKMU3HM MJI YCHEIIHOM MNpodeccHoHaNIbHON
AESATENbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHOW TPAEKTOPUH 00pAa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3a7ay, PELICHUW, pacCyXICHHI, YMEHUIO BUIETh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEIOBEKA, TPUPOBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak cQepbl 4YeloBEYEeCKOU
JESATENBHOCTH, ITANIOB €€ pa3BUTUS U 3HAYUMOCTH I Pa3BUTHSA LUBUIIN3ALNH,
OBJIAJICHUEM S3bIKOM MaTEMaTUKH U MAaTEMATHYECKOU KYJbTypOH KaK CpPEeICTBOM
NO3HAHUS MHpPA, OBJAJACHUEM MPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATENbCKON
TEeSATENBHOCTH;



6) d¢usnyeckoe BocnUTaHUE, (POPMUPOBAHUE KYJbBTYPbl 310POBbSI H
IMOUMOHAJIBLHOIO 0JIArONmoJIyYus:

FOTOBHOCTBIO TPHUMEHITh MATEMATUYECKUE 3HAHUS B HWHTEPECaX CBOETO
30POBbS, BEACHUS  3J0pOBOro  o0o0Opa3a  KW3HU  (3I0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBI PEKUM 3aHATAM M OTAbIXa, peryisapHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTBbIO HaBbIKa pedieKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHE:

OpUEHTAlMEN HA IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JIJIS1 PELICHUS 3a1a4
B 00JIACTM COXPaHHOCTH OKpYXKarolleld Cpeapl, IUIAaHUPOBAHUS IIOCTYIKOB H
OIIEHKM HWX BO3MOXHBIX TOCJIEACTBUNA JJIsi OKPYKAIOLIEH Cpelbl, OCO3ZHAHUEM
rJ100aJIBLHOTO XapaKkTepa SKOJIOTHYECKHUX MPOOJIEM U MyTEH UX PelICHHUS;

8) apanTanus K U3MEHSIIOUIMMCS YCJIOBHSAM CONUAIbHON M PUPOIHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBUSAM B YCJIOBUSX HEONPEACIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOE€Y KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO IEATEIBbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYIHX JIOJICH, NpHOOpeTaTh B COBMECTHOM JACSATEILHOCTH
HOBBIC 3HAHU, HABBIKM M KOMIIETEHIIUM U3 OTBITA APYTHUX;

HEOOXOJIMMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAaHHH, B TOM YHCIE
dbopmyIHpoOBaThH UAECH, TOHSATHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHHN U
KOMIIETEHTHOCTEM, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYAIMIO, BOCIPUHHMATh
CTPECCOBYIO CHUTyallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE PCIICHHS H JCUCTBHUA, (OPMYJIHpPOBATh M OIICHHUBATH PHUCKH H
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

ba3oBble 1ornyeckue aeicTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKNA MATEMATHUECKUX
O00BEKTOB, TOHATHH, OTHOIICHWH MEXKAYy TOHATHIMH, (DOpPMYyIHpPOBATH
OTpEeNeNCHUs]  TOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIM  TMPHU3HAK
KJIaccu(ukanuyu, OCHOBaHUS JUisi OOOOIICHUS W CpaBHEHUS, KPUTEPUH
MPOBOAMMOTO aHAJIN3A;

e BOCIPUHWUMATH, (OpMyIHpOBaTL W  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAWTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBbIC, YaCTHBIE H oOmIue,
YCIJIOBHBIE;



BBISBIIATH ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeuuss B (akTax, AAHHBIX, HAOMIOACHMUSIX M YTBEPXKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJI  BBIABJICHHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYUNIL;

JeaTh BBIBOABI C HCIIOJB30BAHUEM 33aKOHOB JIOTMKH, JACAYKTHBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHUH 110 aHAJIOTUH;

pa30upaTh 10Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUN (TIPSIMBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEBHO HECJIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTHUeCcKuX (PaKkToB, BBICTpaMBaTh AapryMEHTALMI0, TPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS,;
BBIOMpPATh CHOCOO peleHuss y4dyeOHOW 3amauu  (CpaBHHUBATh HECKOJBKO
BAPUAHTOB peELIEHUs, BBIOMpaTh Haubosiee MNOAXOMAIMI € Y4ETOM
CaMOCTOATEJIBHO BBIJICJIEHHBIX KDUTEPUEB).

Ba3oBble ucciiegoBarejLbCcKue 1elCTBUA

MCITOJIB30BATh BOMIPOCHI KaK MCCIICIOBATEILCKUA HHCTPYMEHT IMO3HAHUS,
(GbopMynupoBaTh BOIPOCHl, (PUKCUPYIOUIUME MPOTHUBOPEUYUE, MPOOIEMY,
CaMOCTOATENILHO YCTAaHABIMBAaTh HCKOMOE M JaHHOE, (OpMHpPOBATH
TUI0TE3y, apTYMEHTHUPOBATh CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTH TI0O CaMOCTOSTEIBHO COCTaBJICHHOMY IIJIaHy HECIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIAEAOBAaHWE  TI0  YCTAHOBIICHUIO
OCOOEHHOCTEHl MaTeMaTHYECKOTO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (DOPMYITUPOBATH 000OIIEHUS M BEIBOIBI 110 Pe3yJibTaTam
MPOBEAEHHOTO HAONIOACHUS, HCCIEIOBaHUS, OIEHWBATh JOCTOBEPHOCTH
MTOJTYYCHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TakKe BBIJIBUTATh
MIPEAMOJIOKEHHSI O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmueii:

BBISIBIIATH HEJOCTATOYHOCTh W WM30BITOYHOCTH WH(GOpPMAIUU, TaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a]a4H;

BBEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH

WH)OPMAITUIO PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

BBIOMpATh (opMy TpeacTaBiieHUs HWHOOpPMAIMU ¥ WUTFOCTPUPOBATH

pelraemMble 3aJayd CXEeMaMH, JuarpaMmaMu, HHOW Tpaduko U HX

KOMOMHAITUSIMU;

OIICHWBATh HAAEKHOCTh HMH(POPMAIMH TIO KPUTEPHUSAM, TPEII0KEHHBIM
yUHTENIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:



BOCIPUHUMATh U  (GOPMYJIUPOBATh CYXKACHHSI B COOTBETCTBUH C
YCIIOBUSIMU U LIEJIIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110
XOJly pelIeHus 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN PE3YIbTAT;

B X0/ 00CYXACHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaEMOU TEMBI,
npo0JIeMbl, pelIaeMoi 3a7auu, BbICKa3blBaTh UJIEU, HALIEJICHHBIEC HAa MIOUCK
pELICHMs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHUKOB AHAJIOra, OOHApY K UBATh Pa3IM4YUe U CXOACTBO MMO3HIIMIA, B
KOPPEKTHOI opme popMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
OPEJCTaBIATh  pEe3yNbTaTbl  pElIeHUs  3aJadd,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS C YYETOM 3a/1a4 IPE3EHTALNU U OCOOEHHOCTEN ayIuTOPHH;
[IOHUMATh W HUCIOJb30BaTh  IPEUMYyINECTBA  KOMAHIHOM  H
UHAMBUAYaIbHOM pabOThl MpU pEHIEHUH YYEOHBIX MaTeMaTUYECKUX
3ajady;

MPUHUMATh LEIb COBMECTHOM €ATEIbHOCTH, INIAHUPOBATh OPraHU3aLIUI0
COBMECTHON paboThl, paclpeneisTh BHABI pPadOT, JOroBapUBATHCH,
o0Cy’KIaTh MpoLECcC U pe3yabTaT padoThl, 00001IaTh MHEHHS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYMNOBBIX ¢opMmax paboTel (oOcyxaeHus, oOMeH
MHEHHSMH, MO3TOBbIE€ IITYPMbl W JIPYTHE), BBINOJIHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOU JACUCTBUS C APYTUMHU WIEHAMHU KOMaH/bI,
OLICHMBATh Ka4€CTBO CBOET0 BKJIA/la B OOIIMI MPOAYKT 1O KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJACHCTBUS.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE J€eiiCTBHS
Camoopranusanus:

CaMOCTOATENbHO COCTABIISATH IJIaH, AITOPUTM PELICHUs 3a/1a4u (MJIA €ro
4acTh), BBIOUPATh CIOCO0 pEeIEHUs ¢ yUETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(OpMaIy.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTELJIEKT:

BIIAJICTh CIOCO0AMH  CaMOTNPOBEPKH, CAMOKOHTPOJISA Tporecca W
pe3yabpTaTa pelieHus MaTeMaTHYECKOM 3a/1a4H;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh MPH PEUICHUH
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa AEATEIbHOCTH MOCTABJICHHOM LIEIU

1 YCIIOBUSIM, OOBSCHATH IPUYMHBI JIOCTHIKSHHS WIIM HEAOCTHXKCHUS 1IEIIH,
HaxOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJ/IBTATBI

K koniy oOydenuss B 7 Kkjaacce OOydYarolUiCS MOJYYUT CIICIYIOIINE
MpEAMETHbBIE PE3YIIbTATHI:

Yucaa v BBIYUCTCHUSA

BreinmonHaTh, coyeTas yCTHbIE M MHUCHbMEHHbIE MPUEMBI, apUPMETUUECKUE
JEUCTBUS C pallMOHATBHBIMU YUCIAMU.

HaxonuTh 3HaueHWs YHCIOBBIX BBIPAKECHUM, NPUMEHSITh Pa3HOOOpPa3HBIC
CIOCOOBI U TPUEMBI BBIUYMCIICHUS 3HAUEHUN POOHBIX BHIPAKEHHM, COAEpKaAITUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[TepexonuTs OT 0OAHOI (POPMBI 3aKCH YUCEI K APYToi (mpeoOpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B 0€CKOHEUHYIO JECATHUYHYIO APOOB).

CpaBHUBATH U YIIOPSAI0YMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyTJsATh YuCnIa.

BpInonHATS NPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY 3HAUEHUI
YUCJIOBBIX BBIPAXKEHUW. BBINMOIHATh JOEUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeNIAMH.

[IpuMeHsATh  NpPU3HAKK  JACIMMOCTH,  PAa3j0KEHUE HAa  MHOXUTEIH
HaTypaJbHbIX YHCEIL.

Pemiatb MpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOILLIEHHEM
BEJIMYMH, TPONOPLHHOHAIBHOCTHIO BEJIUYUH, MPOIEHTAMH, WHTEPIPETUPOBATH
pEe3yNbTaThl PEIICHUA 3a7a4 C YYETOM OTPAaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AnredOpandeckue BbIpaKeHMsI

Hcnonb3oBaTh anredpanvecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B IpoLecce OCBOEHUS yUeOHOro MaTepHalia.

Haxonuthe 3HaueHWs OYKBEHHBIX BBIPOKCHMM TPH 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX.

Breimonuare,  nmpeoOpa3oBaHusl  [EJIOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOTOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXKE€HHE OJHOWIEHA HAa MHOTOWIEH W MHOIOYIeHa Ha
MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3j0KEHUE MHOTOWIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHTENSA, TPYNIUPOBKH CIAracMbIX,
npuMeHeHus (HopMyI1 COKPAIIEHHOTO YMHOXKEHUS.

[TpumensTh npeoOpazoBaHKsi MHOTOUJICHOB JJIS PEIICHUS PAa3IMYHbIX 3a7a4
13 MaTEMaTUKH, CMEXKHBIX TIPEAMETOB, U3 PEAIbHOM MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATyPAJIbHBIMH IOKA3aTENSMU  JUIS
peoOpa3oBaHUsI BEIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pewmlarb nuHEWHBIE ypaBHEHHS C OJHON MEPEMEHHOM, NPUMEHSAS IpaBuUia
nepexoja OT UCXOJITHOTO YpaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, sBisgeTcs
JIM YUCIIO KOPHEM YPaBHEHHUS.

[IpumeHnsTh rpaguvecKkrne METOIbl IPH PEIICHUH JIMHEHHBIX YPABHEHHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOW IUIOCKOCTH TpaduK JIHUHEHHOTO YpaBHEHUS C
JIBYMSl TEPEMEHHBIMU, TMOJB3YACh TI'paUKOM, MNPUBOIUTH TPUMEPHI PEIICHHUS
ypaBHEHUSI.

Pemiath cucteMbl ABYX JIMHEMHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU, B TOM
quciie rpa@uIecKu.

CocraBnsTh M pelarh JUHEWHOE YPAaBHEHHE WA CUCTEMY JIMHEWHBIX
YpaBHEHUM TIO YCJOBHUIO 3a/lauyd, MWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NOJIyYeHHBIA PE3yNbTarT.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOU MPSMOIM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aMMChIBATh YUCIOBbIE TPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPAMHATHOMN MJIIOCKOCTH TOYKH IO 33IaHHBIM KOOpJIMHATAM,
CTpouTh Tpaduku TUHEHHBIX QyHKIIMHA. CTpouTh rpaduk PyHKIMH y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMHA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHME, LIE€HA, KOJHWYECTBO, CTOMMOCT,
MPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne QyHKIMU 10 3HAYCHHIO €€ apryMeHTa.

[TonumaTts rpaduyueckuii cnocod MpecTaBlIeHUs U aHalu3a UHPOpMaLIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALIUIO U3 TPAPUKOB pealbHbIX IPOLIECCOB
Y 3aBUCHUMOCTEM.

K koHiy oOyuenus B 8 kiacce oOydarouIuiicss MOJYYUT CIIEIYIOLIUE
MpPEeAMETHBIE PE3YJIbTATHI:

Yucsia v BIYMCJIEHUS

Hcnonp30BaTh HayajdbHBIE TMPEACTABICHUS O MHOXECTBE JCHCTBUTEIbHBIX
YuCeJl JIsl CPaBHEHUS!, OKPYTJICHHS M BBIYUCIICHUH, H300paxaTh ACHUCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(METHYECKOrO0 KBAAPATHOIO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, WCIOJB3YysSd NpPH HEOOXOJAMMOCTH KalbKYJSATOP, BBIMOIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEepKAIMX KBaJpaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OONBIIMX U MAJIBIX YHCEIT C TTIOMOIIBIO IECATUYHBIX
npoOeii u creneHelt yucia 10.

AuredpanvyecKue BbIpaKeHUA

[IpuMeHSATh TOHSTHE CTENEHU C IEJNbIM TOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHUs BBIPAKEHUHN, COJIEPIKAIIUX CTETICHU C IIEJIBIM TTOKA3aTeIIEM.

BbINONHATE  TOXKAECTBEHHBIE MPEoOpa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUM
Ha OCHOBE MPaBWJI AEHCTBUNA HAJl MHOTOWICHAMH U anreOpandecKuMu JIpOOsSIMH.

PackiiaipiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHus BRIPAXKEHUHN IS PEIICHUS PA3TMYHbBIX 3a7a49 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MTPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHeiHbIE, KBAJIpaTHbIE YPAaBHEHUSI M paAllMOHAIIBHBIE YpaBHEHHS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IByMSs IEPEMEHHBIMU.

[IpoBOAUTH MpOCTENIINE UCCIIETOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHUI, B
TOM YHCJIE€ C IPUMEHEHUEM TpadruecKux npeacTaBieHnil (yCTaHaBIMBATh, UMEET
JIM YpPaBHEHHE WJIM CUCTEMA YPAaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT cjoBecHOM (HOPMYJIHMPOBKU 3aJaud K €€ anredpandeckoi
MOJINId C TMOMOIIbID COCTaBJICHUS YpaBHEHUS WM CHUCTEMbl YypaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJyYECHHBIN PE3yJIbTaT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [IJIi CPaBHEHUS, OLICHKH,
pemaTh JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW W HMX CHUCTEMBI, JaBaTh
rpauyueckyro WUIIOCTPAlMI0O MHOXXECTBA pEIICHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKUUHA

[TorumaTh ¥ UCTIOJIb30BaTh (YHKIIMOHATIBHBIE TIOHATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMS), OMPENEATh 3HAYEHUE (YHKUUMU MO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKUUHU 1O €€ rpaduKy.

Ctpoutsh rpadvku dJIeMEeHTapHbIX (QYHKINI BUA:

y = kix, y = x2, y = x3,y =|x|, ¥ = VX, OIHCBIBaTb CBOICTBA YHCIOBOIL
bynkmn o e€ rpaduky.

K koniy oOydenus B 9 kiacce oOydYarolmuiicss MOJYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHUBaTh U YIIOPSA0YMBATH PAllMOHAJIbHBIE U UPPALMOHATbHBIE YUCIIA.

Boinmonuare apudmeTudyeckue JACHCTBUS € pAIlMOHATBHBIMU YHCIIAMH,
codeTrass YCTHbIE M MHUCBMEHHBIE TMPUEMBI, BBINOJHITH BBIUHCICHUS C
UppalMOHaIbHBIMA YHCIAMH.



HaxoguTe 3HaueHWs CTENEHEW C LEJNbIMU II0Ka3aTeIsiIMU W KOPHEW,
BBIYMCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUH.

OKpyriaTh JACUCTBUTEIBHBIE YMCIA, BBINOIHATH NPUKUAKY peE3yJibTaTa
BBIYHCIICHUN, OLICHKY YHCJIOBBIX BBIPAKEHHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJApAaTHBIC YPABHEHUS, YPAaBHCHUS, CBOIAIIMECST K
HUM, POCTENIIINE TPOOHO-pAllMOHATIbHBIC YPABHECHHUS.

Pemate cucTeEMBI ABYX JMHEWHBIX YPABHEHHU C JBYMs IEPEMECHHBIMU U
CHUCTEMBI IBYX YPABHECHUI, B KOTOPBIX OJHO YPABHECHUE HE ABJIACTCS JIMHCHHBIM.

Pemiarh TekcTOBBIE 3adadyM aNreOpavYecKUM CIIOCOOOM €  TIOMOIIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIINE NCCIEIOBAHNS YPABHEHNN U CUCTEM YPABHEHHU, B
TOM YHUCJIE C TPUMEHEHUEM I'padUUeCKuX MpeIcTaBiIeHU (yCTaHABIMBATh, UMEET
JIA YPABHEHUE UJIA CUCTEMA YPABHEHHU M PEIICHUS], €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHeWHBbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300pa)KaTh
pEIIECHUE HEPABCHCTB HA YMCJIOBOM MPAMOM, 3aIIMCHIBATh PEIICHUE C TOMOIIBIO
CHMBOJIOB.

Pemiate  cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUYAIONINE KBAJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMMCHIBATH PEUICHUE C IIOMOIIBLE0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUN PA3JIUYHBIX 3a7a4.

DyHKUNHA

Pacno3naBath (QyHKIMU U3y4eHHbIX BHUAOB. I[loka3piBaTh CXEMaTUYECKHU

pacmnoyiokeHre Ha KOOPAMHATHOM IITOCKOCTH rpadukoB GyHKIUN BUAA: Y = kx, )
=kx+b y=kix,y=ax2+bx+c y=x3 y=1x y= x|, B 3aBHCHMOCTH OT
3HaYeHUH K03 (PHUIIMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKITHIA.

Crpouts 1 U300pakaTh CXeMAaTUYECKU TpauKU KBaJAPATUUHbIX QYHKLUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (YHKLIUN M0 UX FPaPUKaAM.

Pacnio3naBaTh KBaipaTUUHYI0 GYHKLIHUIO MO (popMyJie, TPUBOJAUTH PUMEPHI
KBaJIpaTUUHBIX (YHKIUN U3 peaTbHON KU3HU, GUZUKH, TECOMETPHH.

YuciioBble NOCTE0BATEIBHOCTH U NPOTrPecCHu

Pacnio3naBaTh apudMeTHuecKyr0o U TEOMETPUYECKYIO0 MPOrpeccud MpH
Pa3HbIX CrIoco0ax 3aJaHus.

BbINONMHATE  BBIUKCICHHS C HCHOJb30BaHUEM (GOpPMYyNl n-T0  4ieHa
apu(pMeTHYECKON U FeOMETPUUECKON IPOTPECCHU, CyMMBbI IEPBBIX N YJICHOB.

N300pakath Wi€Hbl MOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHOM
IJIOCKOCTH.



Pemats 3aaun, cBsi3aHHBIE C YHCIOBBIMU TOCIIEIOBATEIHLHOCTSIMHU, B TOM
qrclie 3a7a91 U3 PealbHOM JKU3HHU (C MCIIOIB30BAaHUEM KAJIBKYJISATOPa, IU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB 4 TeM

KoauuyecTBo yacoB

Ne n/m Kontpoabnbie | TIpakTue
MpOorpaMMsl Bcero
padoThI padoThI
JIukBuanus y4eOHbIX AeQHUIIMTOB O
1 TeMaM Kypca 5 u 6 kiaccoB U 00001IeHHe 34 1
3HAHUU
) Yucna u BeruncieHus. PaninonansHele ’5 1
qrcna
3 Anrebpanyeckue BhIpaKCHUS 27 1
4 YpaBHEHUS U HEPABEHCTBA 20 1
5 Koopnaunats! u rpaguxu. @yHKIUU 24 1
6 [ToBTOpeHme u 0600IICHHE 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuyecTBo 4acoB

Ne ni/m Kontpoabnbie | TIpakTue
MporpamMMsl Bcero
padoThI padoThI
JIlukBuganus y4eOHbIX Ae(QUIIUTOB MO
1 TeMaM Kypca 7 Kiacca u 00001eHue 34 1
3HAHUU
2 Uucna u Beruucienus. KBajparuble KOpHU 15 1
3 Yucna u BeruncieHus. CTeneHsp ¢ 1eNbIM . 1
MoKa3aTesieM
4 Anrebpandeckue BbIpaXKEHUS. 5 |
KBanpaTHbii TpéxuiieH
5 Anrebpanyeckue BbIpaXKEHHUS. 15 )
Anrebpanyeckast ApoOb
6 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble 15 |
ypaBHEHHUS
. VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI 13 1
ypaBHEHUN
8 YpaBHeHus u HepaBeHcTBa. HepaBencrsa 12 1
9 OyHkuu. OCHOBHBIC MTOHATUS 5
10 Oynkun. Yucnosbie GyHKITUH 9




11 [ToBTOpEeHHE U 0000IICHIE

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136




9 KUIIACC

HaumeHnoBaHue pa3iesoB 4 TeM

KoaudecTBo 4acon

Ne ni/m Konrtpoabnbie | TpakTuye
MPOrpaMMsl Bcero
padoThbI padoThbI
JlukBuaamnus yueOHbIX AUIIUTOB U
1 . 17 1
000011eHNE 3HAHUT
5 Uucna u BeruucieHusd. /leiicTBUTENbHbIC 9 1
yucna
3 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 |
OJIHOM IIEPEMEHHOU
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1
ypaBHEHUH
5 YpaBHeHus u HEpaBeHCTBA. HepaBeHCcTBA 16 1
6 DyHKIMU 16 1
7 YucnoBele MOCIEN0BATENBHOCTH 15 1
2 [ToBTOpEHME, 0600IICHNE, CHCTEMATH3AIUS 13 |
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 119 8 0







INIOYPOYHOE INTAHUPOBAHHUE

7 KIIACC

n/n

Tema ypoka

KoauuecTBo yacos

KonTpoabHubl

Bcero
e padoThI

IMpakTnyeckune
padoThI

n3)

JIukBuganus y4eOHbIX Ae(PUIUTOB
o teme: Pasnoxxenue uncia Ha
MPOCThIE MHOXUTEIN

JlukBuaamnus yueOHbIX Je(UIIUTOB
o teme: Pasnoxxenue uncia Ha
MPOCThIE MHOYKHUTEIIN

JlukBuaanus yueOHbIX Je(DUIIUTOB
o teme: HanOospmmii oo1mui
IEJIUTEND

JIukBuganus y4eOHbIX Je(PUIUTOB
o TeMe: HanGonpmmuii oOmuii
JIETUTEND

JlukBuaamnus yueOHbIX Je(DUIIUTOB
o TeMe: HanMmenslee o0miee
KpaTHOE HaTypaJlbHbIX YHCET

JlukBuaamnus yueOHbIX Je(UIIUTOB
o teme: HanMmensiee oo1ee
KpaTHOE HaTYPaJIbHBIX YHCEN

JIukBuganus y4yeOHbIX JePUIIUTOB
no teme: [IpuBeaenue npodeit k




HauMEHBIIIEMY O0IEMY
3HAMEHATEITO

JIukBuganus y4yeOHbIX JePUIIUTOB
no teme: [Ipusenenue npodeit k
HauMEHBIIIEMY O0IIEMY
3HAMEHATEIIO

JlukBupanus yaeOHbIX AepUuInuTOB
no teme: IIpuBenenue npobeit k
HaMMEHbIIIEMY O0IIEMY
3HAMEHATEJIIo

10

JIukBuganus y4eOHbIX AeUIUTOB
no Teme: CpaBHEHHE, CIIOKEHHE U
BBIUMTAaHUE OOBIKHOBEHHBIX ApoOeit

11

JlukBupamnus yueOHbIX JeUIIUTOB
o teMe: CpaBHEHUE, CI0KEHUE U
BBIYUTAHNE OOBIKHOBEHHBIX IpOoOei

12

JIukBuganus y4yeOHbIX JePUIIUTOB
1o Teme: JIeMcTBUS CIIOXKEHUS U
BbIUUTAHUS CMEILIAHHBIX YHCE

13

JlukBupanus y4eOHbIX AepUIUTOB
mo TemMme: JlefcTBHS CIIOKSHHUS U
BBIYUTAHUS CMELIAHHBIX YHCEIl

14

JIukBuganus y4eOHbIX JePUIITOB
1o Teme: JleHcTBUS CIIOXKEHUS U
BBIUMTAHUS CMELIAHHBIX YHUCEN

15

JIukBuganus y4eOHbIX Ae(UIUTOB
1o TeMe: JlelicTBre yMHOKEHUS
CMEIIaHHBIX YHUCET




16

JIukBuganus y4eOHbIX JePUIUTOB
1o Teme: J[elicTBUE YMHOXEHUS
CMEIIaHHbIX YHCET

17

JIukBuganms y4eOHbIX JePUIIUTOB
1o TeMe: JleiicTBUe YMHOKEHUS
CMEIIaHHbIX YHCell

18

JIukBuganus y4eOHbIX JePUIUTOB
o teme: JleiicTBue IeIeHus
CMEIIaHHbIX YHCET

19

JIukBugaMs y4eOHBIX JePUIUTOB
mo Teme: JlelicTBue aeneHus
CMEIIAaHHBIX YHCEN

20

JIukBuganus y4eOHbBIX JePUIITOB
o Teme: JlelicTBue aeneHus
CMEIIaHHBIX YHCEN

21

JlukBupanus y4eOHbIX Ae(pUIUTOB
no teme: OTHOIIEHUS

22

JIukBuganus y4eOHbIX JePUIUTOB
1o teme: OTHOIIEHUS

23

JlukBuaanus y4eOHbIX Ae(pUInTOB
1o teme: IIponopuus

24

JlukBupanus yueOHbIX Ae(pUIUTOB
1o reme: IIponopuus

25

JIukBuganus y4eOHbIX Ae(UIUTOB
no Teme: CloKeHne OTPULIaTEIbHBIX
qyrcel




JlukBuaamnus yueOHbIX 1eUIIUTOB

26 o TeMe: Cl0KeHUue OTPUIATEIbHBIX
yucell

27 JIukBuganus y4eOHbIX JePUIIUTOB
no teme: CoKeHue Yuces ¢
pa3HBIMHU 3HAKAMH

28 JlukBupanus yaeOHbIX AepUuInuTOB
1o teme: CoKeHue yuces ¢
pa3HBIMU 3HAKAMHU

29 JlukBupanus y4eOHbIX Ae(pUInUTOB

1o Teme: PackpbiTue cko0oK
30 JIukBugaus y4eOHbIX JePUIITOB
1o Teme: PackpbITie CKOOOK

31 JlukBuaamnus yueOHbIX Je(UIIUTOB
o teMe: [TomoOHbIe cilaraeMele

1 JIukBuganus y4eOHbIX JePUIIUTOB
1o Teme: Penienue ypaBHeHHN

1 JIukBuganus y4eOHbIX JePUIUTOB
1o Teme: Penienue ypaBHeHUH

34 KonrponbHas padora Nel

35 [ToHsaTHE palMOHATIBLHOTO YKCTIA

16 Apudmernueckue AecTBUS ¢
paroHaTBFHBIMU YHCIIAMH

37 Apudmerndeckne neicTBHS C
panroHaIbHBIMHU YHCIIAMH

18 Apudmernueckue 1eicTBUA C

panrOHAJIbHBIMU YU CJIaMU




Apudmerndeckue IeHUCTBUS C

39 paLMOHATIBHBIMU YHCIAMH

40 Apudmernueckue qeMcTBUs ¢
paroHaIBFHBIMHU YHCIIAMH

A1 CpaBHeHue, ynopsi04MBaHue
palMOHATIBLHBIX YHCEI

4 CpaBHeHue, yHopsIOYuBaHHE
palMOHATIBHBIX YHCEI

13 CpaBHeHue, ynopsIouuBaHue
paLMOHATIBHBIX YHCEI

44 Crenensb ¢ HaTypaJbHBIM
HoKa3areneM

45 CreneHsb ¢ HaTypajIbHBIM
noKa3areneM

46 Crenens ¢ HaTypajIbHBIM
noKazareneM

47 CreneHb ¢ HaTypaJIbHBIM
HoKasaresneM

43 CreneHb ¢ HaTypaJbHbIM
HoKa3areneM

49 Pemenne oCHOBHBIX 3a7a4 Ha Ipo0H,
NPOIICHTHI U3 PEATBHON MPAKTHKH

50 Penienne ocHOBHBIX 337124 Ha ApooOH,
IPOIICHTHI U3 PEATBHON MPAKTUKH

51 Penienne OCHOBHBIX 3a/1a4 Ha IpooOH,
IPOILIEHTHI U3 PEATbHOM MPAKTUKH

52 Pemienue ocHOBHBIX 3a/1a4 Ha IpooOH,




MIPOLIEHTHI U3 PEATILHON MPAKTUKU

[Tpu3HaKu AETUMOCTH, Pa3I0KEHUS

53 Ha MHOXHUTENU HaTyPaJIbHBIX YHCE

54 [Tpu3Haky AEIUMOCTH, pPa3I0KEHUs
Ha MHOXHUTEIU HaTyPAJIbHBIX YHCEI

55 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHast MPONOPIMOHATILHOCTH

56 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHas MpOoNOPLUUOHATEHOCTH

57 Peanbublie 3aBucumoctu. [psamas u
oOpaTHast MPOMOPIIMOHATBHOCTH

58 Peanbnbie 3aBucuMoctu. [psimas u
oOpaTHasi IPONOPIIMOHAIIBHOCTH

59 Konrponbnas padora no reme
"PanmoHanbHbIe yncaa"

60 BykBeHHbIE BBIpaXKEHUS

61 DopMmybl

62 DopmyIibl

63 Ilepemennsie. [Jonyctumslie
3HAYEHUSI IEPEMEHHBIX
[IpeoOpazoBanre OyKBEHHBIX

64 BBIPAXEHU, pacKpbITHE CKOOOK U
IpUBEIeHUE MOJOOHBIX CllaraeéMbIX
[IpeoOpazoBanue OyKBEHHBIX

65 BBIPQ)KEHUH, PACKPBITHE CKOOOK U

MPHUBEICHUE TIOJJOOHBIX ClIAaraeMbIX




[IpeoOpazoBanre OyKBEHHBIX

66 BBIPOKEHHUM, PACKPBITHE CKOOOK U
IpUBeIeHNE TOJOOHBIX CllaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX

67 BBIPAXXEHU, pacKpbITHE CKOOOK U
IpUBEIeHNE OJOOHBIX CllaraeéMbIX

68 CBolicTBa CTENEHU C HATYPAIbHBIM
[OKa3aTeseM

69 CBolicTBa CTENEHU C HATYPAIbHBIM
[I0Ka3aTeleM

70 CBoiicTBa CTENEHU C HATYPaAJIbHBIM
MoKa3aTeyieM

71 MHorouneHsl

72 MHorousneHsl

7 Crnosxenue, BBIMUTAHUE, YMHOKEHHE
MHOT'OUJIEHOB

74 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE
MHOTO4YJICHOB

75 Crnosxenue, BBIMUTaHUE, YMHOKEHHE
MHOTOUJICHOB

76 Crnosxenue, BBIMUTAHUE, YMHOKEHHE
MHOTOUJIEHOB

77 DopMyIIbl COKpPAIIEHHOTO
YMHOXEHUS

73 DopMyIIbl COKpPAIIEHHOTO

YMHOKCHHA




DopmyJibl COKPALLIEHHOTO

79
YMHOXEHHS

20 DopMyIIbI COKpPALIEHHOTO
YMHOKECHHSI

21 DopmyJibl COKPALLIEHHOTO
YMHOXKEHHSI

%) Pa3znosxenre MHOrO4YJI€HOB Ha
MHOXHTEIN

23 PasnosxeHne MHOTO4WIEHOB Ha
MHO>KUTENN

%4 Pa3znoxeHne MHOrOWICHOB Ha
MHO>KUTENN

25 PaznoxeHre MHOrO4wieHOB Ha
MHOXHTEIN

26 Konrponsnas padora no reme
"AnreOpanyeckue BbIpaKeHUs "
YpaBHeHue, mpaBuia

87 npeoOpazoBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUM
JIuHeitHOE ypaBHEHUE C OJHOM

88 MIEPEMEHHOM, pEIIeHUE JIMHEHHBIX
ypaBHEHUH
JIuHeitHOe ypaBHEHUE C OJHOMN

89 MIEPEMEHHOM, PEIICHUE JTMHEHHBIX
ypaBHEHUH
JIuHeitHOe ypaBHEHUE C OJHOMN

90 NEPEMEHHOM, pellieHue JINHEHHBIX

ypaBHEHUH




01 Penrenue 3amad ¢ HOMOIILIO
ypaBHEHUH

9 Pemenne 3amau ¢ noMomnsro
ypaBHEHUH

93 Pewenue 3amau ¢ moMombI0
YpaBHEHUU

94 Pemenue 3ana4 ¢ momouispo
ypaBHEHUH

95 JIuHeitHOe ypaBHEHUE C IBYMsI
MEPEMEHHBIMH U €r0 TpaduK

96 JIuHeitHOe ypaBHEHUE C IBYMSI
MEPEMEHHBIMU U ero rpaduk

97 Cucrema 1ByX JTMHEHHBIX YpaBHEHUN
C IByMsl IEPEMEHHBIMU

08 Cucrema 1ByX JIMHEIHBIX YPaBHEHUN
C IByMs1 IEPEMEHHBIMU

99 Cucrema IByX JIMHEWHBIX YPAaBHEHHM
C IByMs1 IEPEMEHHBIMU

100 CucreMa JIByX JUHEUHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMU

101 Pemienune cucrem ypaBHEHUM

102 Pemenue cucreM ypaBHEeHUI

103 Pewrenue cucreM ypaBHEHUN

104 Pewenue cucreM ypaBHEHUN




105

Pemienue cucrem ypaBHEHUM

KonTponbHas pabota 1o reme

106 " . "
JInnelinble ypaBHEHUS

107 Koopaunara Touku Ha npsMoi

108 YuciioBbIE IPOMEKYTKH

109 YuciioBbIE IPOMEKYTKH

110 Paccrostnie Mexny AByMs TOUKaMH
KOOPJIMHATHOM IPSIMOU

11 Paccrostaie Mexny AByMs TOUKaMH
KOOPJIMHATHOM IPSIMOU

112 ITpsimoyronbHas cucteMa KOOpAUHAT
Ha IUIOCKOCTH

113 [TpsimoyTonbHas cucteMa KOOpAUHAT
Ha IUIOCKOCTH

114 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

115 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

116 [Tpumeps! rpadukoB, 3a1laHHBIX
bopmynamu

117 YreHue rpadMKoB peanbHbIX
3aBHCHMOCTEN

118 Yrenue rpaduKoB peagbHbIX
3aBUCHMOCTEN

119 [Tonsitue pyHkuun




120 ['paduk pyHKIMN

121 CaoiicTBa QyHKIMIA

122 CgoiicTBa pyHKIUN

123 Jlunetinas QyHKIMsA

124 Jluneitnast yHKIMS

125 [TocTpoenue rpaduka TMHEHHON
byHKIIIN

126 [TocTpoenue rpaduka TMHEHHOM
byHKIMHA

127 I'paduk pynkuum y =|x|

128 ['padux pynkmm y =|X|
KonrponbHas pabora no reme

129 "KoopnuHnats! u rpaduku. @yHkuuu"
/ Beepoccuiickast mpoBepoyHast
pabora

130 HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoBepouHas pabota
IToBTOpEHNE OCHOBHBIX MTOHATUH U

131 METOJ/IOB Kypca 7 Kiacca, 00001eHne
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHH 1

132 METOJ/IOB Kypca 7 Kiacca, 00001eHne

3HAHUHU




[ToBTOpEHNHE OCHOBHBIX MOHATHI U

133 METOJ/IOB Kypca 7 Kiacca, 00001eHne 1
3HAHUI
[ToBTOpEHNHE OCHOBHBIX MOHATHI U

134 METOJ/IOB Kypca 7 Kiacca, 00001ieHne 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHI U

135 METO/IOB Kypca 7 Kiacca, 00001ieHme 1
3HAHUU
IIoBTOpEHNE OCHOBHBIX MOHITUHN U

136 METOJIOB Kypca 7 kiacca, 006001eHue 1
3HAaHUHU

136 136

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpobHbI
e padoThI

IIpakTHYeckue
padoThI

Jara
H3YUE

JluxkBumanus yaeOHbIX
nedunutoB 1o Teme: CrokeHne u
BBIYUTaHUE IpoOeii ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU

JIukBuaIys y4eOHbIX
nedunuToB 1o TeMe: CloKeHue u
BBIYUTAaHHE Ipo0eii ¢
OJIMHAKOBBIMH 3HAMCHATEIISIMH

JIukBuaIys y4eOHbIX
nebunuToB 1o Teme: CloKeHue u
BBIYUTAaHUE JIpo0eii ¢
OJIMHAKOBBIMH 3HAMCHATEIISIMH

JIukBuaIys y4eOHbIX
nedunuToB 1o tTeme: CrioxkeHue u
BBIYUTAHUE IpO0OEii ¢ pa3HbIMU
3HAMEHATENSIMU

JIukBuaIys y4eOHbIX
nedunuToB o TeMe: CroxkeHue u
BBIUMTAHUE IPOOEH ¢ pa3HBIMH
3HAMEHATCIISIMHU

JIukBUaIys y4eOHbIX
nehunuToB 1o Teme: CloKeHHe U
BbIUMTaHUE IPOOEH ¢ pa3HBIMU




3HaMeHaTeIIMu

JluxkBumanus yueOHbIX

Je(UIMTOB 10 TEME:

YMHOXEHUE APOOECH.
Bo3Beaenue npobeii B cTeneHb

JluxkBumanus yueOHbIX

Nne(UIMTOB IO TEME:

YMHOKEHHE TPOOC.
Bo3sBenenue npobeii B cTeneHb

JluxkBumanus yueOHbIX

Je(UIMTOB T10 TEME:

YMHOXEHUE APOOCH.
Bo3ssenenue apobeit B cTeneHb

10

JIukBUAIMs y9eOHBIX
neduIuToB 1Mo TeMe: Jlenenue
npobeit

11

JIukBuanus yueOHbIX
nedunuTos o Teme: Jlenenue
npobeit

12

JIukBumanus y4eOHbIX
neduuToB 1o Teme: Jlenenue
npobeit

13

JIukBuays y4eOHbIX
nedunuToB 1o teme: JInnelHoe
YpPaBHEHHUE C OJIHOW MEPEMEHHOM,
pelIeHue JIMHEWHBIX YPaBHEHUI

14

JIukBuays y4eOHbIX
nebunuToB o teme: JInnerHoe




ypaBHEHHUE C OJTHOM MEPEMEHHOM,
pelleHNEe JIMHENHBIX YPaBHEHUN

15

JInkBuanus yaeOHbIX
nedunutoB 1o teme: JInneitnoe
YpaBHEHUE C OJIHOW MEPEMEHHOM,
peuIeHue JIMHEHBIX YPaBHEHHI

16

JIukBumanus yaeOHbIX
nedUIUToB 1o TeMe: Perenue
3a/1a4 ¢ IOMOIIBIO YPaBHEHUN

17

JIukBuaanus y4eOHbIX
nedunmuToB 1o TeMe: Pernienue
3a/1a4 ¢ IOMOIIBIO YPaBHEHUN

18

JIukBuaIys y4eOHbIX
nedunuToB o Teme: Pernienue
3a/1a4 ¢ IOMOIBIO YPaBHEHU

19

JlukBumanus yueOHbIX
nedunmToB 1o Teme: Pernenue
3a/1a4 ¢ IOMOIIBI0 YpaBHEHUH

20

JluxkBumanus yueOHbIX
nedunuToB 1o Teme: JInneiHoe
ypaBHEHHUE C IBYMs
MIEPEMEHHBIMH U €0 Tpaduk

21

JluxkBumanus yueOHbIX
nedunutos 1o Teme: JInneiHoe
YpaBHEHUE C IBYMsI
MEPEMEHHBIMU U ero rpaduk

22

JIukBuanus yaeOHbIX
nedunmtoB 1o Teme: Cucrema




JIBYX JIMHEWHBIX YPABHEHUM C
JBYMsI IEpEMEHHBIMU

23

JInkBuanus yaeOHbIX
nedunmtos o Teme: Cucrema
JIBYX JINHEWHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

24

JIukBumanus yaeOHbIX
nedunuToB 1o Teme: Crucrema
JIBYX JINHEHHBIX YPABHEHUH C
JBYyMsI IEpEMEHHBIMU

25

JIukBuaIys y4eOHbIX
nedunuToB 1o TeMe: Perienue
CUCTEM ypaBHEHUI

26

JIukBuanus y4eOHbIX
neguuuToB 1o teme: Perenue
CUCTEM ypaBHEHUI

27

JlukBumanus yueOHbIX
nehunuToB 1o Teme: Pernenue
CUCTEM ypaBHEHUH

28

JIukBUaIMs y4eOHBIX
Ne(UIMTOB IO TEME:
[TpsiMoyToJIbHAS CUCTEMA
KOOPJMHAT Ha TIOCKOCTH

29

JluxkBumanus yueOHbIX
Je(UIUTOB IO TEME:
[IpsamoyronbHas cuctema
KOOpAHMHAT Ha MIOCKOCTH

30

JluxkBumanus yueOHbIX




nedunutoB 1o teme: [lonsTue
byHKIMNA

JInkBuanus yaeOHbIX

31 nedunmtos o Teme: [lonstue
byHKIUNA
JIukBuaIys y4eOHbIX

32 nedunuToB 1Mo Teme: JInnelinas
byHKUIUS
JIukBuays y4eOHbIX

33 nedunuToB 1o Teme: JInnelinas
byHKIHISA

34 Konrponsnas pabora 1

35 KBagpaTHbIii KOpEHb U3 YUCIa

16 [Tonsitue 00 MppanMoOHaILHOM
quclie

37 JecsaTnanbie MPUOITMKEHUS
HUPPALMOHATBHBIX YHCEI

18 JecsaTrynbie MPUOIMKEHUS
UPPALMOHATBHBIX YUCEI

39 JlelicTBUTENbHBIC YKCTIA

40 CpaBHEHME 1EHCTBUTENIBHBIX
quce

41 CpaBHEHHE NEMCTBUTEIBHBIX
yucel

47 Apudmernueckuii KBapaTHBINA

KOPEHb




43

VYpaBHeHue Buaa X* = a

44

CaoiicTBa apuMeTnyecKkux
KBaJPaTHBIX KOpHEN

45

CaoiicTBa apupMeTHIECKIX
KBaJPaTHBIX KOpHEH

46

[TpeoOpazoBaHue YUCIOBBIX
BBIPKEHUI, COAEPIKAIINX
KBaJIpaTHbIE KOPHU

47

[TpeobpazoBaHue YHUCIOBBIX
BBIPXXEHHI, COJIepPIKaIIX
KBaJIpaTHbIE KOPHU

48

[IpeoOpa3zoBaHMEe YUCITOBBIX
BBIPKEHUH, COJIEPIKALITIX
KBaJ[paTHbIC KOPHH

49

[IpeoOpa3zoBaHMEe YUCITOBBIX
BBIPAKECHUM, COAEPKALINX
KBaJIpaTHbIE KOPHU

50

CreneHs C 1EJIBIM IT0Ka3aTeaeM

51

CrangapTHas 3aluch 4ucia.
Pa3meps 06beKTOB
OKpY’KaroIiero mupa (0T
3JIEMEHTAPHBIX YaCTHUIL] 10
KOCMHUYECKHX OOBEKTOB),
JUIUTEIBHOCTH MPOIIECCOB B
OKpY’ KarolleM Mupe

52

CBOIiCTBa CTENEHH C IIETBIM
[OKa3aTeemM




CBoiicTBa CTENEHH C LIETIBIM

53
noKa3aTesiem

54 CBoOIiCTBa CTETICHH C LIEITBIM
MoKasaTeyieM

55 CBoiicTBa CTENIEHH C LIEJIBIM
noKasareyieM

56 CBoiicTBa CTENEHH C LIEIbIM
noKasareyieM

57 KBagpaTHbiii TpExusieH

58 KBaapatHb1il TpEXWIECH

59 Paznoxenue kBapaTHOro
TpEXuseHa Ha MHOXKUTEIN

60 PasnosxeHue kBagpaTHOro
TpEXUJICHA HA MHOYKUTEIN
KontponbHas pabota mo remMmam

61 "KBagparusle kopHU. CTEneHu.
KBagpatHusb1ii Tpexuiien"

62 Anrebpanyeckas 1po0b
JonycTtrMble 3HaUEHUS

63 MEPEMEHHBIX, BXOAINX B
anreOpanvecKue BhIPaKCHUS
JonycTumMble 3HaYEHUS

64 MEPEMEHHBIX, BXOJIAIINX B
anreOpandecKue BhIPaKEHUS

65 OcHOBHOE CBOMCTBO

anreOpanyeckoit 1podu




66

Cokpaienue apooeit

67

Coxkparuenue apobeit

68

Coxkparienue npobeit

69

CrnoxxeHre, BEIYUTAHUE,
YMHOXKEHHE U JICJICHUE
anreOpandecKkux Jpoodei

70

CrnoxxeHue, BHIYUTAHUE,
YMHOXXCHHUE U JICTICHHE
anreOpandeckux JIpooei

71

CrnoxeHue, BRIYUTAHHE,
YMHOXKEHUE U JICJICHUE
anredpandeckux apodei

72

Crnokenue, BEIUMTAHHUE,
YMHOXXCHHE H JICTICHUE
anreOpandecKkux npodei

73

[IpeoOpa3zoBaHue BEIpaXKCHHUI,
coJiepKalliX anreopandyeckue
npobu

74

[IpeobOpazoBanue BeIpaxeHUH,
coJIepKaliX anredpandyeckue
npodu

75

[IpeoOpazoBaHue BhIpAKCHHIA,
coJepXKalux alreopandeckKue
npobu

76

KonTtponbhas paboTta o reme




"Anrebpanyeckas 1poOp"

77 KBaapatHoe ypaBHEHHE

78 HenonHoe kBagpaTHOE ypaBHEHHE

79 Henonnoe kBagpatHoe ypaBHEHHE

20 dopmyiia KOpHEN KBaIpaTHOTO
yYpaBHEHUS

81 dopmyiia KOpHEN KBaIpPaTHOTO
YpaBHEHUS

22 dopMya KOpHEW KBaPATHOIO
ypaBHEHUs

83 Teopema Buera

84 Teopema Buera

25 Pemenue ypaBHeHmil,
CBOJSIIMXCS K KBaIPATHBIM

26 Pewmenne ypaBHenui,
CBOJSIIUXCS K KBAJPaTHBIM

87 [Ipocreiimme apoOHO-
panoHaIbHbIE YPaBHEHUS

28 [Ipocreiimue qpooHO-
panuoHalIbHbIE YPABHEHUS
Pemenne TekcTOBBIX 3a7a4 ¢

89 MOMONIBIO KBaJAPATHBIX

YpaBHECHUH




90

Penrenue TeKCTOBEIX 327124 C
MTOMOIIIBIO KBaJIPATHBIX
ypaBHEHUH

91

KonTponbHas paboTta 1o reme
"KBanpatHble ypaBHEHUS"

92

JIuHeitHOE ypaBHEHUE C IBYMSI
IepEMEHHBIMH, €T0 IpaduK,
pUMEPHI PEIICHHUS ypPaBHEHUH B
IEJIBIX YUCIIaxX

93

JIuneiiHoe ypaBHEHHE C JBYyMS
HepEMEHHBIMH, €ro Ipaduk,
IPUMEpPBI PELLICHUS] YPaBHEHU B
LEJIBIX YHCIIaxX

94

JIuneiiHoe ypaBHEHHE C ABYyMS
HepEeMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHNS YPAaBHEHUH B
LEJIBIX YHUCIIaX

95

Pemienune cuctem IByX JTUHEHMHBIX
YpaBHEHUH C ABYMsI
NepeMEHHBIMU

96

Pemienune cuctem IByX JTUHEMHBIX
ypaBHEHUH C ABYMS
nepeMEHHBIMHU

97

Pemienune cucrtem IByX JTMHEMHBIX
YpaBHEHUH C ABYMS
EPEMEHHBIMU

98

[Ipumeps! penieHus cucrtem
HEJIMHENHBIX YPABHEHUM C IBYMs




NEPEMCHHBIMU

99

[Ipumepsl penieHus cucrem
HEJIMHENHBIX YPaBHEHUH C IBYyMs
NIEPEMEHHBIMU

100

I'paduueckas uHTEpIIpETAIIUSL
YpaBHEHUS C ABYMS
NEPEMEHHBIMH U CUCTEM
JIMHEHHBIX YPABHEHUH C IBYMs
EePEMEHHBIMU

101

I'paduueckas uHTEpIIpETALIUSL
YPaBHEHUS C ABYMs
NEPEMEHHBIMH U CUCTEM
JIMHEHHBIX YPABHEHUH C IBYMs
EePEMEHHBIMU

102

Perenne TeKCTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUU

103

Penrenne TekCTOBBIX 3a71a4 C
IIOMOIIBIO CUCTEM ypaBHCHI/Iﬁ

104

Penrenue TeKCTOBEIX 327124 C
MIOMONIBIO CUCTEM YPaBHEHU U

105

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

106

I’II/IC.]IOBI:IC HepaBeHCTBa U Ux
CBOMCTBA

107

HepasenctBo ¢ oqHoMI
MIEPEMEHHOMN

108

JIuHeitHbIe HEpaBEHCTBA C OAHOM
MEPEMEHHON M UX PEIICHHE




JIuHeiiHbie HEpaBEHCTBA C OAHOM

109 MIEPEMEHHOMN U X PEILICHUE

110 JIuHeiiHbIe HEPaBEHCTBA C OAHOMN
IIEPEMEHHOMN U UX PELICHHE
CucreMbl TMHEMHBIX HEPABEHCTB

111 C OJIHOM IEPEMEHHOU U UX
pelieHue
CucreMbl TMHEVHBIX HEPABEHCTB

112 C OJIHOM IIEPEMEHHOU U UX
pelieHue
CucreMbl TMHEHHBIX HEPABEHCTB

113 C OJIHOM MEPEMEHHON U UX
peleHue
N3o0paskeHne pereHus

114 JIMHEWUHOTO HEPABEHCTBA U UX
CHUCTEM Ha YKCIIOBOM MPSIMOU
N306paxeHue perieHus

115 JIMHEHHOTO HEPABEHCTBA U UX
CHUCTEM Ha YMCIIOBOM NPSIMOU
Kontponbnas pabota o temam

116 "HepaBenctBa. CUCTEMBI
ypaBHEeHUI"

117 [Honstne Qpynkunu

118 O6nactsb onpeesieHus u
MHO’KECTBO 3HaUE€HUIN (PYHKIINU

119 CriocoOb1 3aanust QyHKIHIA

120 ['paduk pyHKIIUN




121

CgoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke

122

Utenue u noctpoeHue rpadukoB
byHKIMMA

123

[Tpumeps! rpadukoB GyHKIUH,
OTpPaXKaIOIINUX PeabHbIe
IPOLIECCHI

124

OyHKIUH, ONHUCHIBAIOIIIE
psSMYI0 U 00paTHYIO
HPONOPLUOHATbHbIC
3aBUCUMOCTH, UX IpapuKu

125

['unepOoia

126

['umepOoia

127

I'paduk pynkuum y = x?

128

OYyHKIMU Yy =X%, Y =X, y = VX, y =
[x|; rpaduueckoe perieHne
YPAaBHEHUH U CUCTEM YpaBHEHUMU

129

[ToBTOpEHNHE OCHOBHBIX MOHATHI
Y METOJIOB KYpCOB 7 U 8 KJ1acCOB,
0000111eHNEe 3HAHUH /
Bceepoccutiickast mpoBepoyHas
pabora

130

HroroBast KOHTpoOJIbHAS paboTa /
Bcepoccuiickas mpoBepouHas
pabora

131

[ToBTOpEHNE OCHOBHBIX MOHITUI




Y METOJIOB KYpCOB 7 U 8 KJ1acCOB,
0000111eHIe 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHITUI
132 Y METOJIOB KYpCOB 7 U 8 KJ1acCOB, 1
000011eHNE 3HAHUT

[ToBTOpEHNE OCHOBHBIX MOHITUI
133 Y METOJIOB KYpCOB 7 U 8 KJIaCCOB, 1
000011eHNe 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATHIA
134 Y METOJIOB KYpCOB 7 U § KJIaCCOB, 1
0000111eHIEe 3HAHUIA

[ToBTOpEHNE OCHOBHBIX MOHATUI
135 Y METOJO0B KypCcOB 7 U 8 KJIacCOB, 1
000011IeHNE 3HAHUI

[ToBTOpEHHE OCHOBHBIX MOHATHI
136 Y METOJIOB KYpCOB 7 U 8 KJ1acCOB, 1
0000111eHNE 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 136




9 KUIIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoabhbie

Bcero
padoThbI

IMpakTnueckune
padoThI

JlukBugamnus yaeOHbIX AeUIIUTOB IO
TEME: TOXKIECTBEHHBIE
npeoOpa3oBaHus BbIPAKEHHIA

JlukBugamnus yueOHbIX AeUIIUTOB 110
TeME: TOKIECTBEHHBIE
PeoOpa3OBaHMs BhIPAKCHHIMA

JIukBuanus y4yeOHbIX AeUIMTOB 1O
TeMe: TOXKJAECTBEHHbIE
npeoOpa3oBaHMsI BRIPAKEHUN

JlukBumanus y4eOHbIX Je(PHUIUTOB MO
TEeME: TOXKICCTBCHHBIC
npeoOpa3oBaHMsI BRIPAXKEHUN

JlukBumanus y4eOHbIX Je(QHUIUTOB MO
TE€ME: YPaBHEHHUs U HEPABEHCTBA

JlukBuganus y4eOHbIX AeQHUIMUTOB 1O
TE€ME: YpaBHEHHUS U HEPaBEHCTBA

JlukBugamnus yaeOHbIX AeUIIUTOB 1O
TEeMe: ypaBHEHUS ¥ HEPaBCHCTBA

JlukBuganus y4eOHbIX A€PUIUTOB IO
TeMe: ypaBHEHUS U HEpaBEHCTBA

JlukBumanus y4eOHbIX Je(QUIUTOB MO




TeMe: ypaBHEHUS U HEpaBeHCTBa

JIukBuanus y4yeOHbIX A€QUIMTOB IO

10 TEeMe: ypaBHEHUS ¥ HEPaBEHCTBA

1 JlukBuganms y4eOHbIX ASQUIUTOB IO
TeMe: QyHKIIUU

2 JlukBuganms y4eOHbIX AeQUIIMTOB 1O
Teme: (pyHKIUH

13 JlukBugamnus yaeOHbIX AeUIIUTOB 1O
Teme: QyHKIIUN

14 JluxkBugamnus yueOHbIX AeUIIUTOB IO
TeMe: QyHKIUU

L5 JlukBuganus y4eOHbBIX ASQUIUTOB IO
Teme: (pyHKIIH

16 JluxBumanus y4eOHbIX Je(QUIUTOB MO
Teme: (pyHKIUH

17 Bxoonas konmponvnas paboma
PanmonansHbIC uncna,

18 HMppalyoOHaJIbHbIC YMCIa, KOHEUHbIC U
OecKOHEYHbIE IeCATUYHbIE ApoOu
MHO0eCTBO TEHCTBUTEIIHLHBIX YHCEIT,

19 JEWCTBUTEBHBIE YUCIIA KAK
OEeCKOHEYHBIE JIeCATUIHBIC POoOH
B3aumMHO 0/IHO3HAYHOE COOTBETCTBHE

20 MEXTy MHOXXECTBOM JCHCTBUTEIHHBIX
9HCeNl 1 MHOXXECTBOM TOUYEK
KOOPJIMHATHOM IPSIMOU

21 CpaBHeHHE IEHCTBUTENHBIX YHCET,




apupMeTHIECKUe JCHCTBUSA C
JEWCTBUTEITLHBIMHU YUCIIAMH

[TpuOnmxE€HHOE 3HAUEHUE BEJIINYMHBI,

22
TOYHOCTb MPUOJIMIKEHUS

23 OxkpyriieHue yucen

24 OxpyrieHnue yucen

25 [Ipuknka v OLeHKa pe3yJabTaToB
BBIYMCIICHUN

26 [Ipukuaka u oreHKa pe3yabTaToOB
BBIYMCIICHUI

27 JIuneitHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJAIIUXCA K TUHEHHBIM

73 JIuneiinoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOIALLUXCA K JIMHEHHBIM
KBagparnoe ypaBHenue. Pemienne

29 yYpaBHEHUH, CBOSIINXCS K
KBaJpaTHBIM
KBanpatHoe ypaBHenue. Pemenue

30 YpaBHEHUH, CBOJIAIIUXCA K
KBaJpaTHBIM

31 bukBanpaTHbie ypaBHEHUS

32 bukBanpaTHble ypaBHEHUs
[Ipumepsl penieHus ypaBHEHUN

33 TpEeThEN U YETBEPTOU CTENEHEN

Pa3JI0KCHUECM Ha MHOKHUTCIIN




[Ipumepsl penieHrs ypaBHEHUN

34 TPEThEil U YETBEPTOM CTEMECHEMN
Pa3I0KEHUEM Ha MHOKUTENH

35 Pemenue npoOGHO-paninoHaIbHBIX
YpaBHEHUH

36 Pemenue npoOGHO-paninoHanbHBIX
YpaBHEHUH

37 Pemenne TekcTOBBIX 3aaa4
anreOpanyeckuM MeTO/I0M

18 Pemenne TekcTOBBIX 3a7a4
anreOpanyeckuM MeTO/I0M

19 Pemenne TekCcTOBBIX 3aaa4
anre0pandecKuM METOI0M

40 KonTponbhas pabota no teme
"VYpaBHeHHUsI ¢ OIHOM TepeMeHHON"

A1 VYpaBHEHUE C IBYMs IEPEMEHHBIMU U
ero rpauk

4 VYpaBHEHHE C IBYyMsI IEPEMEHHBIMU U
ero rpauk

13 CucreMa IByX JTUHEUHBIX YPaBHEHUI
C IByMs IIEPEMEHHBIMHU U €€ pEIICHNE

44 Cucrema ByX JINHEWHBIX YPaBHEHHUU
C IByMs IEpEMEHHBIMU U €€ pelIeHne

45 Cucrema 1ByX JTUHEMHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMHU U €€ pelIeHne

46 Cucrema 1ByX TUHEMHBIX ypaBHEHUN

C ABYMs IIEPEMEHHBIMHU U €€ pELICHHE




47

Pemenue cucrem AByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JIMHEWHOE, a APYroe
— BTOPOU CTENEHU

48

Pemenne cucreM qByX ypaBHEHUN
OJTHO M3 KOTOPBIX JIMHEWHOE, a APYToe
— BTOpPOH CTENIEHU

49

Pemenne cucreM AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a APYroe
— BTOpPOH CTEIIEHU

50

Pemenue cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a Ipyroe
— BTOpOM CTEIICHU

51

I'paduueckas UHTEpIIpETALHS
CHCTEMbl YpaBHEHUH C IBYMs
IIEPEMEHHBIMU

52

Perlienue TekCcTOBBIX 3a1a4
anredpandeckuM Crocooom

53

Penrenne TekCTOBEIX 3a/1a4
anredpanveckuM crocooom

54

KonTponbhas pabota no teme
"CucreMbl ypaBHEeHUN"

55

qI/ICHOBBIe HepaBeHCTBa H UXx
CBOWCTBA

56

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

57

JIvHeitHbIe HEpaBEHCTBA C OJHOM
MePEMEHHON M MX PEIICHHE

58

JInHeliHbIe HEPABEHCTBA C OJJHOMN




MEPEMEHHOMN U UX PEIICHUE

JInHeliHbIe HEpABEHCTBA C OJJHOMN

> IIEPEMEHHOM U UX PEIICHHE

60 Cucrembl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE

61 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX pELICHUE

2 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOMN U UX PEIICHUE

63 KBanparHble HepaBeHCTBA U UX
pelieHue

64 KBanpaTHble HepaBeHCTBA U UX
pelieHue

65 KBanpaTHble HEpaBEHCTBA U UX
pelieHne

66 KBanpaTHble HEpaBEHCTBA U UX
pelieHne

67 KBaznpaTHble HEpaBEHCTBA U UX
pelieHue
I'padmueckas uHTEpIpeTAUL

68 HEPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIpeTaus

69 HEPABEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU

70 Konrponbnas pabora no reme

"Hepasencrsa"




Ksagparnunas pynkmus, e€ rpaduk u

71 4
CBOICTBa

7 KBaf[paTI/I‘-IHaH ¢bynkus, e€ rpaduk u
CBOHCTBa

7 KBaf[paTI/ILIHaSI ¢byHkuus, e€ rpaguk u
CBOHCTBa

74 [Tapabo:na, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0OCb CAMMETPHUU TapaboIIbl

75 [Tapa6ona, KOOpAMHATHI BEPIIUHbI
napaboIibl, 0Cb CUMMETPUHU ITapaboJIb

76 [TapaGoia, KOOpAMHATHI BEPIIMHbI
napadoJIbl, OCh CAMMETPHUH MapadoJIbl

77 [TapaOosa, KOOpAMHATHI BEPILIMHbI
napaboIIbl, 0Cb CAMMETPHH TTapadoIIbI

73 [Tapabo:na, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0OCb CAMMETPHUU TTapadoIIbI

79 [Tapa6ona, KOOpAUHATHI BEPIIUHbI
napaboIibl, 0Cb CUMMETPHUHU TapadoIbl

20 I'paduku pynkomii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|

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

%) I'paduxu pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|x]|

23 I'paduxu pynkmwmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

84 I'paduku GyHknmii: y = kx, y = kx +




b, y=k/x, y=x3, y=vx, y=[X|

&5

I'paduxn pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

86

KonTponbHas pabota no teme
"Oyukuun"

87

IlonsaTne yncnoBoi
OCJIEIOBATEILHOCTH

88

3a/iaHue nociae10BaTeIbHOCTH
PEKYppEeHTHOH (HOPMYJION U
dbopMyI0ii n-ro uneHa

89

ApudmeTrueckas ¥ TeOMETpHUIECKas
porpeccuun

90

Apudmerndeckas 1 reoMeTprUIecKast
IpOrpeccuu

91

@opMyIIbI N-Io YaeHa
apu(pMETHYECKON 1 TeOMETPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB

92

@®opMyIbl N-ro 4ieHa
apu(METUYECKON 1 FeOMETPUIECKOM
IIPOrPeCCUil, CyMMBI IIEPBBIX N YWICHOB

93

®opMyJIbl N-ro 4iieHa
apu(MeTHyecKoil U TeOMETPUIECKOM
MIPOTPECCUil, CYMMBI MIEPBBIX N YICHOB

94

®opmyJibl N-TO YieHa
apu(pMETHIECKON U TeOMETPHUIECKOM
MIPOrPECcCUil, CyMMBI MIEPBBIX N YJICHOB

95

@opMyIIbI N-TO YIeHa
apumeTnyecKoil 1 reoMeTpUIECcKOM




MIPOrPeCcCUil, CyMMBI MIEPBBIX N YJICHOB

96

N3o0pakeHune uieHOB
apu(meTnyecKoil 1 reoMeTpUYEeCcKOu
MPOTPECCHUIl TOUKaMU Ha
KOOPAMHATHOW INIOCKOCTH

97

N3o0pakenue uneHOB
apu(pMEeTUIECKON U TEOMETPUICCKOM
MPOTPECCHUl TOUKaMHU Ha
KOOPAMHATHOW INIOCKOCTH

98

JInHeWHBII U DKCIIOHEHIIHAIbHBIN
pocT

99

CnosxHble IPOLIEHTHI

100

CrnoHble TPOLIEHTHI

101

KonTponbHas padbota no teme
"YycnoBeIe MOCIEA0BATEILHOCTH "

102

[ToBTOpeHwue, 06001IeHNE U
cHCTEMaTHU3alus 3HAaHUH. 3aIKCh,
CpaBHEHUE, ACHUCTBUS C
JCWCTBUTEIBLHBIMHU YUCIAMH,
YKCIIOBas TpsMast

103

[ToBTOpeHue, 06001IeHIE U
cucTeMaTH3alus 3HaHui. [IpoeHTHl,
OTHOIICHHUS, TIPOTIOPIIUU

104

[ToBTOpEHME, 0000IICHUE 1
CHCTEMATH3AIAS 3HAHUIA.
OxpyriieHue, NpuoJIMKEHHE, OIICHKA




105

[ToBTOpenue, 0600IICHNE
crcTeMaTu3anus 3HaHui. Penenne
TEKCTOBBIX 3a71a4 apu(PMETHIESCKUM
crmocooom

106

[ToBTOpenwue, 0600ICHIE 1
cucTeMaTHu3aInus 3HaHui. Pernrenne
TEKCTOBBIX 3a71a4 apu(PMETHIECCKUM
crmocooom

107

[ToBTOpeHue, 00001IeHNE 1
cucTeMaTHu3aIus 3HaHui. Pemnrenne
TEKCTOBBIX 3a71a4 apu(PMETHIECCKUM
crmocobom

108

[ToBTOpenue, 0600IeHNE U
cUCTEeMaTU3alus 3HaHUM.
[IpeoOpazoBanue anredpanyecKux
BBIPKCHUH, TOMMYCTHUMbIC 3HAYCHHUS

109

[ToBTOpenwue, 06001eHNE U
cUcTeMaTu3alus 3HaHUM.
[Tpeobpa3zoBaHue anredpanvecKmx
BBIpAXCHUH, JJ0MYCTUMbIC 3HAUCHHUSI

110

[ToBTOpenue, 06001IeHIE U
CHCTEMaTHU3allusl 3HAHUH.
[TpeoOpa3oBanue anredpandecKux
BBIpaKEHUH, JOMyCTUMbIC 3HAUCHHUSI

111

[ToBTOpEHME, 0000IICHUE U
CHCTEMaTHU3allus 3HAHUH.
[IpeoOpazoBanme anredpandecKux
BBIPXKEHUI, TOMYCTUMbIE 3HAYCHHUS




112

[ToBTOpEeHME, 0600IICHUE 1
cucrteMmaTuzaius 3HaHuil. OyHKIUU
MOCTPOEHUE, CBOWCTBA U3YUYEHHBIX

byHKIMA

113

[ToBTOpenwue, 0600ICHIE 1
cucteMaTusamus 3HaHui. OyHKIUU:
ITIOCTPOEHNE, CBOMCTBA N3YYEHHBIX

byHKIMA

114

[ToBTOpeHue, 00001IeHNE 1
cucrtemaTusanus 3HaHui. OyHKIUuU:
IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX
byHKIMIA

115

[ToBTOpenue, 0600IeHNE U
cucrteMaTusanus 3HaHui. OyHKIuu:
IIOCTPOEHUE, CBOMCTBA N3YYEHHBIX
byHKIUH

116

[ToBTOpenwue, 06001eHNE U
cUcTeMaTu3alus 3HaHUM.
I'padmyeckoe penieHue ypaBHEHHUA U
HX CUCTEM

117

[ToBTOpenue, 06001IeHIE U
CUCTEMaTHU3ALIMS 3HAHUU.
I'padmyeckoe penieHue ypaBHEHHUHA 1
UX CUCTEM

118

HroroBas koHTpoNbHAs paboTa

119

O0001IEHE U CUCTEMATH3AINAA
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10

119
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITIPOTPAMMBbI

7 KIIACC

Kon
NMpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

Uucna v BEIYUCICHUS

1.1

BBIHOJ'IHHTB, coycTasa YCTHBIC n IMMCBbMCHHBIC HpI/IéMBI,

apI/I(bMeTI/I‘-ICCKI/IC IICfICTBHSI C paiMOHaJIbHBIMH YUCJIaMU

1.2

Haxomuth  3Ha4YeHHMs]  YUCJIOBBIX  BBIPAXKEHUH,  MNPUMEHSITH
pa3zHooOpa3Hble CIOCOOBI ¥ MPUEMBI BEIUMCIICHUS 3HAUYEHUI IPOOHBIX

BBIPa)KEHUH, COJepKALIMX OOBIKHOBEHHBIC U IECATHYHBIE IPOOH

1.3

[lepexomuts OT oOmHON (OPMBI 3amuMCH  YUCENl K  Jpyrou
(mpeoOpa3oBBIBaTh  JECCATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITUYHYIO JIpOOB)

1.4

CpaBHMBATh U YNIOPSAA0YMBATH PALlMOHAIBHBIEC YUCIIA

1.5

OKpyriasTh yncna

1.6

BBINONHAT NPUKUAKY M OLIGHKY pe3ysbTaTa BBIYMCICHUH, OLCHY
3HAQYEHUM 4YHUCIIOBBIX  BBIPDAKCHWN. DBBINONHATH  IEUCTBUS €O

CTCIICHAMMU C HATYpaJIbHBIMHU IMOKA3aTCIIAMHA

-

1.7

HpI/IMeHHTB IIPU3HAKU ACJIUMOCTH, Pa3jIOKCHUEC Ha MHOXHUTCIU

HaTypPaJIbHBIX YUCEI

1.8

Pemlate  mpakTUKO-OpUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOLIEHUEM BEJINYUH, IIPONOPLMOHAIBHOCTHIO BEJINYVH,
IIPOLICHTAMM, HWHTEPIPETUPOBATh pE3yJbTaThl PEIICHHUS 3anad C
y4€TOM OTPaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMM PacCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BhIPAKCHUS

2.1

Hcnons3oBate  anr e6pa1/1qec1<y10 TCPMHUHOJIOTUIO U  CUMBOJIHKY,

IPUMEHSTH €€ B IIPOLIECCE OCBOCHUsI y4EOHOr0 MaTepHaa




2.2

Haxoauth 3HadeHuss OYKBEHHBIX BBIp@XEHUM TpU  3aJaHHBIX

3HAYCHUAX IMICPEMCHHBIX

23

BreinonHsTh Hp606paSOBaHI/I${ HCJIOTO BBIPAXKCHUA B MHOI'OYICH

IMPUBCACHUCM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINONHATE YMHOXEHHE OJHOWIEHA HA MHOTOYIEH U MHOTOUYIEHA Ha
MHOTOYJIEH, TNPHUMEHATh (OpMyJbl KBaJgpaTra CyYMMBI M KBajpara

pa3HoOCTH

2.5

OCYHIGCTBJ'ISITB Pa3JI0KCHUC MHOI'OYICHOB HA MHOXXUTCIIN C IOMOIBIO
BBIHECEHHS 33 CKOOKH O6IJ_[CFO MHOXUTCIIA, TPYIIINPOBKHU ClIara€MbIX,

npuMeHEeHHUs1 GOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[IpumensTh npeoOpa3oBaHNs MHOTOUJICHOB JUISl PEIICHUS PA3IMYHBIX

3a/la4 U3 MaTCMAaTUKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTEIEHEH C HAaTypaJIbHbIMU I1O0KA3aTCIIAM

JUTSI TIPe0Opa30BaHUs BEIPAKECHUM

VYpaBHEHHs U HEPABEHCTBA

3.1

Pemate nMHEVHBIE YpPAaBHEHHMs € OJHOM IEPEMEHHOM, IPUMEHSA
IIPaBUJIA IIEPEX0/a OT UCXOIHOIO YPaBHEHMSI K PABHOCHIIBHOMY €MY.

[IpoBepsTh, ABAAETCSA M YACIO KOPHEM YPABHEHUS

3.2

[Ipumensatp rpaduueckue METOAbl NpPHU  PEIIEHUU JIMHEHHBIX

YpaBHEHUN U UX CUCTEM

3.3

[TonGupats mpUMepsI Map YMce, ABISIOINUXCS PELICHUEM JINHEHHOTO

YpaBHCHUA C ABYMs IICPCMCHHBIMU

3.4

Ctpouth B KOOPAUHATHOM MJIOCKOCTU TpaduK JMHEHHOTO YPaBHEHUS C
IBYMsI TIEPEMEHHBIMH; MOJB3YSACh TpaQUKOM, NPUBOAUTH MPUMEPH

peueHus ypaBHEHUS

3.5

Pemrate cucreMsl IBYX JIMHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,

B TOM 4Hclie TpaduuecKu

3.6

CocTaBiaTh U peuiaThb JIMHEHHOE YPaBHCHUC UJIU CUCTEMY JIMHEHNHBIX
ypaBHCHI/Iﬁ 110 YCJIOBUIO 3a/1a4r, HHTCPIIPETUPOBATH B COOTBCTCTBHU C

KOHTEKCTOM 3aJIa4M MOJIyYeHHBIN pe3ybTaT

Koopnaunate! u rpaduku. OyHKIAH

4.1

N300paxkarh Ha KOOPAMHATHON MPSIMONW TOYKH, COOTBETCTBYIOIIN{
3a/IaHHBIM KOOpJMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJbl, 3alHUCHIBATH

YHCIIOBBIE TPOMEKYTKH Ha aJIreOpandeckoM si3bIKe




4.2

OTtMeuaTh B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAWHATaM

4.3

Crpouts rpaduku mTuHeHHBIX QyHKIUH. CTpouTh rpaduk GyHKINUU Y

=[x

4.4

OnuceiBaTh C MOMOIIBIO (PYHKINUNA H3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTh, BpPEMsI, PACCTOSHHE, IE€HY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOUTENIBHOCTD, BpeMs, 00bEM pabOThI

4.5

Haxonuts 3HaueHne GyHKIUY 110 3HAYEHUIO €€ apryMeHTa

4.6

[lorumaTte rpadudeckuii Crocod TIPEACTABICHHS W aHalu3a
uHbOpMaIlMU, U3BIEKAaTh M HWHTEPIPETUPOBATH HHPOPMAIMIO U3

rpauKoOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEN

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMbIe NMpEeAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTe.TII)HOI7I nmporpamMmsbl OCHOBHOI'O 001ero 06p830BaHI/Iﬂ

1

Yucna ¥ BEIUMCIIEHUSA

1.1

Hcnonn3oBaTh Ha4dyaJIbHBIC NpeaACTaBJICHUA 0 MHOKECTBC
ﬂeﬁCTBHTeHBHBIX YUCCI IJIAA CPAaBHCHUSA, OKPYTJICHUA U BBI‘II/ICJIGHPlﬁ,
I/I306pa)KaTB l[GfICTBHTGHLHBIe qyucijla TOYKaMH Ha KOOpI[HHaTHOfI

psIMOI

1.2

[lpumensaTs noOHATHE  apU(PMETHUECKOro  KBAJPAaTHOIO  KOPHH,
HAXOJIUTh KBaJpaTHblE KOPHH, HCIHOJB3ys INPH HEOOXOTUMOCTH
KaJIbKYJIATOP, BBIMOIHITH IPEOOPa30BaHUS BHIPAKEHUI, COIEepIKALIUX

KBaApaTHBIC KOPHU, UCITIOJIB3Y CBOMCTBA KOpHCfI

1.3

Hcnonp30oBaTh 3amycH OONBIIMX M MAaJbIX 4YHCEI C IIOMOIIBIO

JECATUYHBIX ApoOeit u crenenei uncna 10

Anrebpanyeckue BbIpaKeHUs

2.1

HpI/IMCHHTB IIOHATHEC CTCIICHU C LCJIbIM II0Ka3aTCJIE€M, BBbIITOJIHATH
npeo6pa30BaHI/I${ BBIpa)KeHPIfI, coAcprKamunx CTCIICHU C LCIIbIM

IIoKa3aTcjIeM

2.2

BbINONMHATE  TOXIECTBEHHbIE  MPEOOpa3OBaHUsl  pPALMOHAIBHBIX

Bpra)KeHI/Iﬁ Ha OCHOBC IIpaBHJI JEUCTBUM HaJ MHOTOYJIEHAMHM U




anre0pandecKuMu ApoosiMu

23

PacknanpiBaTh KBaapaTHBINA TPEXUWICH HA MHOXKHUTEIH

24

[Tpumenaty npeoOpa3oBaHMsl BBIPAXKEHUN A pEHICHUS Pa3IuYHb

3ala4 U3 MaTEMaTUuKH, CMCXKHBIX IPCAMETOB, U3 peanLHoﬁ MMPAaKTUKN

IX

YpaBHEHHUs U HEPABEHCTBA

3.1

IaTh JIMHEHHEI KBaApaTHBbI BHCHUA U MU OHAJIbHBI
Pema € c, ajpa (¢ AaBHC alfMoHall €
YPaBHCHUA, CBOAAIIUCCA K HUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C IBYMs

NEPEMCHHBIMU

3.2

[IpoBomuTh mpOCTEHIINE MCCIECIOBAHUS YpPAaBHEHUM M CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM rpaduyecKux
IpeJICTaBIeHNH (YCTaHaBIMBaTh, UMEET JI YPAaBHEHUE UIIU CHCTEMA

YpaBHEHUH pELIEHUs], €CIIH UMEET, TO CKOJIbKO, U ITPOYEee)

3.3

[lepexomuts OT cioBecHOW  (OPMYJUPOBKM  3amadyd K e
anreOpanvdeckorl MOJENH C TOMOIIBI0 COCTABIICHUS YPaBHEHHUS WU
CHUCTEMBI ypaBHeHHfI, HHTCPIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aJa4yu HOHy‘ICHHBIﬁ pe3yibTaT

34

[IpuMeHATH CBOMCTBA YUCTIOBBIX HEPABEHCTB /ISl CDABHEHM S, OLICHKH,
pelaTh JIUHENHbBIE HEPABEHCTBA C OJHON NEPEMEHHOM U KX CHCTEMBI,
naBaTh  rpaduyecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  pelIeHUi

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonnMaTh W WCHONB30BaTh (PYHKUMOHAIBHBIC TOHITHS W S3BIK
(TepMMHBI, CHUMBOJMYECKHE OOO3HAYEHMS), OIPENENIATh 3HAYECHUE
(YHKLINH 110 3HAYSHHUIO apTyMEHTa, OTIPEIeNIATh CBOUCTBA (PyHKIHH

o e€ rpaduky

4.2

Ctpouth rpaduKu dJIeMEeHTapHBIX QYHKIMH BUAA:

y=kl/x

kix

, ¥ =X%, y =Xy = [X|, onuCcBhIBaTh CBOWCTBA YMCIOBOH (PyHKINH 110 €&

rpaduky




9 KUIACC

Kon
NpOBEPSIEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT0 001Iero 00pa3oBaHus

1 Yucna ¥ BEIYUCICHUS

CpaBHI/IBaTB U yHnopsasaoduBaTb pPAlUMOHAJIBHBIC W HWpPpaALUOHAIBHBIC
1.1
qucia

BrimonaaTe apI/I(I)MeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
1.2 CcoucTas YCTHBIC U TMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATE BBIYUCIICHHUA C

HppanuoHaJIbHbIMU YUCJIaMHU

HaxoauTp 3HaueHUs CTENEHEN ¢ LEJbIMU MMOKA3aTeIISIMU U KOPHEH,
1.3
BBIYHCIIATh 3HAYEHUS YHCIOBBIX BbIPAKEHUI

Opr1“ JIATDh ,Z[CﬁCTBPITGJII:HBIe 4urciia, BBIMOJIHATE NPUKUIKY pPC3yJibTaTa
1.4

BBIYMCIICHUN, OLICHKY YHMCIIOBBIX BBIPAKEHUI

2 YpaBHEHUS 1 HEPABEHCTBA

Pemars nuHeElHBIE W KBaJpaTHbIE YpaBHEHMs, YypaBHEHUS,
2.1
CBOJISIIIMECS K HUM, POCTEHIINE JPOOHO-pallMOHATIbHbIE YPAaBHEHHS

Pemrate cucreMsl IByX JTMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
2.2 Y CHCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISAETCS

JIMHEWNHBIM

Pemrate TekcTOBBIC 33/1a4H aNreOpandecKuM CIOCOOOM C TIOMOIIBIO
2.3 COCTaBJICHUSl YpPaBHEHHUS WM CHUCTEMbl JBYX YpPaBHEHUU C JABYyMH

NEPpEMCHHBIMHA

[IpoBoauTh mpoOCTEHIIME MCCIECIOBAHUS YPAaBHEHUM U  CHUCTEM
ypaBHEHUH, B TOM 4YHCJIE€ C NPUMEHEHUEM TrpadUuecKux
2.4
npeAcTaBiIeHui (HapuMep, yCTaHaBIMBATh, UMEET JIM ypaBHEHHE WIH

CHUCTCMa ypaBHCHI/Iﬁ peumcHus, €CJIiu UMECT, TO CKOJ'IBKO)

Pemwlate  nMHEHHBIE  HEPaBEHCTBA,  KBAJApPAaTHBIE  HEPAaBEHCTBA,
2.5 n300paxkaTh pellieHue HEPAaBEHCTB Ha YMCIIOBOM MPSAMOA, 3aMHChIBaTh

PEIICHUE C TIOMOIIIBIKO CUMBOJIOB

2.6 Pemrate cucteMbl JIHHEHHBIX HCpPaBCHCTB, CHCTCMbI HCPABCHCTB,




BKJTIOYAIOIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEUICHUE
CHCTEMBbI HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3aIMChIBATh PEUICHUE C

IMOMOIIIBKO CUMBOJIOB

2.7

Hcnonws30BaTh HEpaBEHCTBA NIPU PEIICHUH PA3JIMYHBIX 33144

DyHKIUU

3.1

PacrioznaBate  (QyHKIMM ~ HW3yYeHHBIX  BUAOB.  [lokasbIBaTh
CXEMAaTHYECKHU PACIONIOKEHNE Ha KOOPIMHATHON TUIOCKOCTH IpauKoB
bynkumii Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH KOA()PUITMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUI

3.2

[loka3piBaTh  CXEMAaTHYECKH PACIOJIIOKEHHE Ha  KOOPAMHATHOMN
IUIOCKOCTH rpapukoB PyHKIMH BUJa y = VX, y = |X| U ONHUCKHIBAThH

cBoiicTBa (pyHKLIMH

33

Ctpouts u wu300pakaTb cxeMaTHUeCKH TpaduKd KBaJApaTUUHBIX
(GyHKLUH, ONMUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (QYHKIUH MO HX

rpadukam

3.4

PacnioznaBate KkBajpaTHuHyl0 (QyHKIMIO 10 ¢opMmylie, MPUBOIUTH
OpUMEphl KBaJApaTUYHBIX (GYHKIUN W3 peanlbHOW >KU3HU, (PUIUKU

T€OMETPUHU

Apudmernueckas 1 reoOMeTpHUUECKas MPOTPECCHH

4.1

Pacnio3HaBaTh apuMETHIECKYIO 1 TEOMETPUIECKYIO MPOTPECCHH TIPU

Pa3HBIX crocobax 3aJaHHusA

4.2

BBINONMHATE BBIUMCIIEHUS] C HCIOJIb30BaHHEM (OpPMyINl n-ro  4iieHa
apru(METHIECKON ¥ TEOMETPUIECKOI MPOrPECCHid, CYMMBI TIEPBBIX N

YJICHOB

43

I/I306pa)i(aTL YICHBI ITOCJICA0OBATCIIbHOCTH TOYKaMH1 Ha KOOpI[HH@.THOﬁ

IIJIOCKOCTH

44

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIOBBIMHU ITOCJIEA0OBATCIIbHOCTAMU, B
TOM 4YHUCJIEC 3aJadyud Hu3 peaHBHOfI KHN3HU (C HCITIOJIB30BAHUEM

KaJIbKYJIATOpPa, IU(POBBIX TEXHOIOTHUM)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COiePsKAHUSA
1 Uucna u BEIYUCIEHUS
Jpobu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OAHON (OPMBI 3aiCH
1.1 npobeit k npyroi. [loHsTHe palnMOHANBFHOTO 4YMCIA, 3aMUCh, CPaBHEHMHE,)
YHOPSA0OYMBAHUE PAL[MOHATIBHBIX YUCEI
1o Apudmernueckue 1eiCTBHS ¢ pallHOHATLHBIMU YucliaMu. Perenue 3amaq u3
' peasibHOM MPaKTUKU HA YacTH, HAa JPooH
13 CreneHb ¢ HaTypaldbHBIM TIOKa3aTelleM: OMNpeeNleHrne, MpeoOdpa3oBaHUe
. BBIPAXCHHUI Ha OCHOBE OIPEAEIICHUS, 3al1Ch OOJIBIINX YHCET
L4 [TpoueHTsl, 3a1IUCh MPOLIEHTOB B BUJE IPOOH U JpOOU B BHJIE IIPOLICHTOB.
' Tpu ocHOBHBIE 3a/1a4M HAa MIPOLEHTHI, PELICHHUE 3a/1a4 U3 pPEalbHON MPAKTUKH
s [IpuMeHeHrne TPU3HAKOB  JEIUMOCTH, DAa3JIOKEHHE Ha  MHOXKHUTEIH
. HaTYpaJIbHBIX YHCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucie ImpsmMas M oOpaTHas
' MPOMOPIMOHATIEHOCTH
2 Anrebpandyeckue BhIpaKCHHS
1 IlepemeHHBIE, YMCIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMbIe
' 3HAYEHUSI IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXIY BEIWYMHAMH B BHIE (QOPMYJIBL.
' Brruncnenus nmo ¢popmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPAXEHHMH, TOXKIECTBEHHO  paBHBIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeIeM
5 s OpnHowiensl © MHOrOoWIeHbl. CTeneHb MHOrowieHa. Clio)keHue, BBIYUTaHHe,
. YMHOKEHUE MHOTOWJIEHOB
26 @opMyIIbl COKPAEHHOIO YMHOXKEHMS: KBaJpaT CYMMBbI M KBaJpaT Pa3HOCTH.
' dopmyJia pa3HOCTH KBaApaToB. Pa3iokeHre MHOTOYJIEHOB HA MHOKHUTEIN
3 VYpaBHeHus




VYpaBHeHHE, KOpEHb YypaBHEHHUS, MpaBWwia MpeoOpa3oBaHUs ypaBHEHUS,

>l PaBHOCUJIBHOCTb YPaBHEHU
39 JIuneiiHoe ypaBHEHUE C OJHOM IIEPEMEHHOW, YHUCIO KOpPHEH JIMHEWHOI
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPABHEHUI
13 CocTraBneHue ypaBHEHUH 0 YCJIOBUIO 3a7jauu. PelieHne TeKCTOBBIX 3a/1a4 ¢
. IIOMOIIbIO YPaBHEHUM
34 JluHeiiHOE ypaBHEHHUE C ABYMS MIEPEMEHHBIMU U €ro Tpaduk
Cucrema JByX IIMHEHHBIX YpaBHEHUH C JIByMs IIepeMEHHbIMHU. Perieny
3.5 CHCTEM ypaBHEHHUH CIIOCOOOM IMOACTaHOBKHU. [IpuMepsl penieHms] TEeKCTOBBIX
3a/1a4 C IIOMOLIBIO CUCTEM YPABHEHUN
4 Koopnaunats! u rpaguxu. @yHKIUU
4.1 KoopanHara To4ky Ha IpsIMOU
49 YucnoBble TpoMeXKyTKU. PaccTosiHue Mexay AByMsl TOUKaMU KOOPJAMHATHOMN
' psIMOI
43 [TpssmoyrospHas cuctema KoopauHat, ocu Ox u Oy. AGcmucca u opaArHATA
. TOYKHU HA KOOPJAMHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX popMyrnaMu. Utenue rpadukoB pearbHbIX
' 3aBUCUMOCTEMN
4.5 [Tonsitne pynkumu. ['paduk Gynkmuun. ColicTBa QyHKIHI
4.6 Jluneitnas pyunkuus, e€ rpaduk. I'padux pyHkmm y = |x|
47 ['padmyeckoe pelieHNe JTUHEHHBIX ypaBHEHUH H CUCTEM JHHEHHBIX
' ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUA
1 Hucna u BBIYUCIIEHUS
11 KBanpatnslii kopeHb u3 uwncia. lloHdatue 00 uppanMOHaIbHOM YHCIIE.
' JecsTuunble MPUOIMKEHNS UPPALIMOHATIBHBIX YHCE
CpoiicTBa apu(METHUECKHX KBAJPAaTHBIX KOPHEHM W WX NPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAKCHUN U BBRIYUCICHUSIM. J[eliCTBUTEIBHbBIE
qucna
1.3 Cremnens ¢ 1eNbIM MoKa3ateneM U e€ cBoiicTBa. CTaHaapTHAS 3aMMCh YUCTa




2 Anrebpandeckre BRIPOKCHHS
2.1 KBanpatHblii TpEXWIEH, pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOXKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alreOpandeckor Jpoou
2.3 Crnosxenue, BBIYMTaHUE, YMHOXKEHUE, JIEJICHHUE alredpandeckux apooeit
2.4 PanmonansHbie BRIpaXKEHUS U UX MpeoOpa3zoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHenue, (opmyna KOpHEH KBaApaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOASIIMXCS K JIMHEHHBIM U KBaJIpaTHBIM
3.3 [Ipocreiimue ApoOHO-paIMOHAIbHBIC YPaBHEHUS
['padmueckas uHTEpHpeTaIis YpaBHEHHI C ABYMS IEPEMEHHBIMHU U CUCTEM
3.4 JIMHENHBIX YPaBHEHUH C IBYMs IEpeMEHHBIMU. [IpumMepsl peleHus cucreM
HEJTMHEWHBIX YPaBHEHUH C IBYMsI IIEPEMEHHBIMU
3.5 Pemenune TekCcTOBBIX 3a/1a4 anreOpanvdecKuM crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepageHncTBO ¢ 0HOM TEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM IEPEMEHHOU
3.10 CucreMpl TMHEMHBIX HEPABEHCTB C OJIHOM NEPEMEHHOMN
4 OyHKIUU
il [onsatue ¢ynkuuun. OOIacTp oONpeAeNeHUs M MHOXKECTBO 3HAYCHHUU
' ¢bynkun. CriocoObl 3a1anus QyHKUUN
4.2 I'paduk pynkuuu. YreHnne cBOUCTB GyHKIMH 10 €€ rpaduky
4.3 [Ipumeps! rpadukoB QyHKINNA, OTpaKAIOIIUX PEAIbHBIE TPOLIECCHI
4 OyHKIMM, OINUCHIBAIOIINE TPSIMYIH0O U OOpaTHYI0 MpPOMOPIUOHATLHBIC
' 3aBHCUMOCTH, UX TpapuKu
4.5 OyHKIMYU y =x7 y = X’
4.6 OyHKIMU y = VX, } = |x]|
4.7 I'padnueckoe penieHne ypaBHEHU U CUCTEM ypaBHEHHM

9 KUIACC




Kon

IIpoBepsieMblii 31eMEHT COAEPKAHUS

Yucina U BEIYMCIIEHUSA

1.1

PaHI/IOHaHBHBIe qucia, HppalUMOHAJIbHBIC YHUCIId, KOHCYHBIC U OECKOHEUHBI

JECATUYHBIC IPOOH

MHOXECTBO AEMCTBUTEIBHBIX qucCeClI, JIEHCTBUTENIBHBIC YHCIIa KaK OCCKOHEYHbBIC

JACCATHYHBIC I[pO6I/I. BzanmHuO OAHO3HAYHOC COOTBCTCTBUC MCKIY MHOKCCTBOM

h2 JEUCTBUTEIBHBIX YUCEN U KOOPAMHATHOU NpsiMOil. CpaBHEHHUE JEHCTBUTEIbHBIX
qucen
1.3 ApudmeTnueckue ASUCTBHS ¢ JCHCTBUTEILHBIMA YHCIIAMU
N3mepenus, mpubImKeHHs, OTICHKH. Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA,
14 JUINTEIBHOCTh TMPOLIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHY
' BEJIMUMHBI, TOUHOCTh NpuOImkenus. Oxpyrienue uncen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEeHUs 1 HEPABEHCTBA
2.1 YpaBHEeHUs ¢ OJTHOM MTEPEMEHHOI
2.2 Jlunerinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOIAIIMXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHenue. Penienre ypaBHEHUN, CBOASAIIMXCSA K KBaJIpaTHBIM
24 bukBanpatHoe ypaBHenue. Ilpumepbl pelleHHs YpaBHEHMU TpETbed U
' YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIN
2.5 Pemenue npoOHO-paniioOHATBHBIX YPaBHEHHUI
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cuctem AByX JIMHEMHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMU
29 Pemenue cucreM nByX ypaBHEHUM, OTHO U3 KOTOPBIX JINHEWHOE, a IPyTroe —
' BTOPOM CTEIECHU
2.10 I'padmyeckas mHTEpIIpETAIIUS CUCTEMBI YPABHEHHM C ABYMSI IEPEMCHHBIMU
2.11 Pemrenne TekCTOBBIX 3a7a4 anreOpandecKumM crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienue nuHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOM
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.15 KBanparHbie HepaBeHCTBA
516 I'padmyeckass uHTEpmpeTanyisi HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB C JABYMS

NEPEMCHHBIMU




3 OyHKIU

11 KBagparnunas ¢ynkuus, e€ rpaduk u cpoiicTBa. [lapabona, KoopAauHATH
' BEPIIMHBI 1apadoIbl, OCh CHMMETPHH MapadoIIbl

3.2 I'paduxu pynkmii y=kx, y=kx+b u ux cBoMCTBa

33 I'paduxu Qynkimit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduxu QpyHKIMIA , 1 UX CBOICTBA
4 Yucnoble NOCIEI0BATENIBHOCTH

il Ompenenenre 1 crocoObl 3aaHus YHCIIOBBIX MTOCIIEI0BATEILHOCTEN. 3aanue
' HOCJIEJOBATEIbHOCTU PEKYPPEHTHON (opMyInoit U hopMysIoi n-ro ujaeHa

42 Apudmernueckas mnporpeccus. Dopmynsl n-ro  wieHa apu(MeTHUECKOM
' MIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckass mnporpeccuss. @PopMysbl n-ro WIEHa T'€OMETPUYECKOMN
' IIPOIPECCUH, CyMMBI IIEPBBIX 71 YWICHOB

44 N300pakeHne uwieHOB apu(METHYECKOH M T€OMETPHUYECKOW Iporpeccui
' TOYKAMHU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEMHBIN U 9KCIIOHEHIMAIBbHBIA POCT

4.5 Cio>xHbIE TPOLICHTHI




HHPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
IMPOI'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA30BAHUASA

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsiemble TpeGOBaHUSI K MPEIMETHBIM pe3yabTaTam
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO
o0mero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh NOHATHSMHU: MHOXECTBO, ITOJMHOYXECTBO,
onepauyyd HaJl MHOXECTBaMHU; YMEHHE OIEpUPOBATH IOHATHSAMH:
rpad, CBsI3HBIN Tpad, AEPEeBO, IUKI, MPUMEHATh WX TMPHU peIieH
3a/1a4; yMEHUE HCII0Ib30BaTh rpadpuueckoe npeacTaBieHue MHOXKECTB
JUISL OMCAaHMS PEAIbHBIX MPOLIECCOB U SIBJICHH, IPH PELICHUH 3a]1a4

U3 JIPyTUX Y4eOHBIX IPEIMETOB

YMeHue onepupoBath MOHATHAMU: OIMpeIe]IeHne, akCHoMa, TEopeMa,
JI0OKA3aTeNIbCTBO; YMEHHUE pACIO3HaBaTh MUCTUHHBIE U  JIOXKHBIE
BBICKA3bIBaHUS, MPUBOJAUTH HPHUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUSA U OTPULIAHU A BBICKA3bIBaHU M

YMeHue onepupoBaTh MOHATHSAMH: HATYpaJbHOE YHCIO, MPOCTOE
COCTaBHOE YMCIIO, [JI€IMMOCTh HATYpPaJbHBIX YHCEN, TPU3HAKU
JeTUMOCTH, LI€JI0€ YHUCIO0, MOJYJb YHClIa, OOBIKHOBEHHAs JpoOb
JecsiTUUHas ApoOb, CTAaHIAPTHBIN BUJ YHMCIIA, PAllMOHATILHOE YHCIIO,

UppalMOHATIbHOE YHUCIO, apuPMEeTHUYECKUW KBaJApPATHBIA KOPEHB;
YMEHHME  BBIIOJHATH JEHCTBUS C  UWCIAMM, CpaBHUBaTb U
yHOpSAIOYMBATh YHUCJIA, NPEACTABIATh YHCIA HAa KOOPJAMHATHOU
OpsIMOM, OKPYIVIATH YHWCIA; YMEHHE JelaTh NPUKUIKY U OLEHKY]

pe3yJibTaTa BBIYUCICHUN

YMenue onepupoBaTh MOHATHSAMH: CTEHNEHb C LEJIBIM IOKa3aTeagMm
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOT'OWJIEH, anredbpanyeckast

po0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATYpaJbHOH CTENEHU
Oonbllle eIUHMIBI; YMEHHE BBINOJIHATh pacuéThl MO (QopmyliaMm,
npeoOpa3oBaHusl IENbIX, JIPOOHO-PAllMOHAIBHBIX BBIPAKECHUH U
BBIPQKCHUM ¢ KOPHAMH, PA3JI0KEHHE MHOTOYICHA HA MHOXKUTEIH, B

TOM 4YHCIIE C UCIOJb30BaHUEM (OPMYJ pa3HOCTH KBaJpaTOB H

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHnue onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHHUE C
OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHHE pelIaTh JIMHEWHBIC U KBaIPAaTHBIE YPAaBHEHHS,
IpOOHO-pallMOHANbHbIE YPAaBHEHUS C OJHOM MEpEeMEHHOH, cucTeMm
JBYX JINHEWHBIX YPaBHEHUN, JIMHECHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallMOHATIBHBIE HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM 4YHCJIE IIPU PELIECHUH 3a/1a4 U3 JPYIUX NIPEIMETOB
UM TNPAKTHYECKUX 3a]a4; YMEHHUE HCIOJIb30BATh KOOPAWHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTb JJIsl W300paKeHHs pelieHH

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh MOHATHAMU: GYHKIUS, rpaduK GyHKINH, HYJIHA
GyHKIMH, POMEXYTKH 3HaKOIOCTOSHCTBA, HPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIIEE W HAMMEHBIIEE 3HAYCHUS
GyHKIMY; yMeHHe OIIepUPOBATH HOHSTHSAMHU: npsmast
IPONOPLUOHATBHOCTD, JINHEHHAs GYHKIHMS, KBaApaTUYHAS (QYHKIIHA,
oOpaTHasi TPOMOPIHMOHAIBLHOCTh, TMapabojia, rurnepooa; YMEHHE
CTPOUTH Tpaduku QYHKIHHA, UCTIONB30BaTh TPA(UKH IS ONPEACTCHUS
CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, [T PELICHHUS 3a7a4 U3 IPYTUX
y4eOHBIX TIPEIMETOB W pEaJbHOW JKU3HH, YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXIy BETMUYUHAMU

VYmMmenne ONCprUpOBaATH HOHATUAMU. IIOCJIICAOBATCIIBbHOCTD,
apupMeTHUecKass M TEOMETpUYeCKas  IMPOrPECCHU;  yMEHHUE
UCIIOJIb30BaTh CBOMCTBA TMOCIIEI0BATEILHOCTEH, (DOPMYJIIBI CYMMBI U
00I111ero YjaeHa Ipy PEIICHUH 3a/1a4, B TOM YHUCIIE 3a/1a4 U3 JPYTUX

y4eOHBIX MPEAMETOB U pPeabHOM KU3HU

YMeHue pemarth 3a1a4 pa3HbIX TUIOB (B TOM YHCIIE HA TPOLIEHTHI,
JOJM W 4YacTH, JBI)KEHUE, padoTy, LEHy TOBApOB U CTOMMOCTh
HOKYIOK U YCIIyT, HAJIOTH, 3aJ]aud U3 00JacTH YIIPAaBICHUS TUUHBIMU U
CeMEWHbIMU  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI II0 YCIOBHIO 3aJauH,
UCCIIE/IOBaTh MOJYYSHHOE PELICHHE U OL[CHUBATH MPaBAONOJ0OHOCTb

IMMOJIYYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE30K, MpsiMas,
Jyd, JIOMaHasi, yrojl, MHOrOyroJbHHK, TPEYyTOJIbHHUK, PABHOOEIPEHHBIN

U PaBHOCTOPOHHUW TPEYrOJbHUKH, IPSAMOYTOJIBHBIA TpPEYIrOJbHUK,

MCauaHa, 6I/ICCGKTpI/Ica 1 BbICOTA TPCYT'OJIbHUKA, quBIpéXerJ'IBHI/IK,




napauienorpaMmM, pomO, MpsSMOYrOJbHHMK, KBajapar, Tpamnewus;
OKpPYKHOCTb, KpPyT, KacaTellbHasl; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; ymMeHue peliaTth 3aJja4uu, B TOM YHCIIE U3 TTOBCETHEBHOM
AKHU3HH, HA HAX0XKJICHHE T€OMETPUUECKUX BEJINYMH C MPUMEHEHUEM

U3yUYCHHBIX CBOUCTB (QUTyp U (HaKTOB

10

YMeHue omnepupoBaTh IMOHATHSAMH: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTrOJLHUKOB; TMAPAIUICTBHOCTh M TEPHCHIUKYISIPHOCTh MPSIMBIX
Yrojl MEXAy MNpsAMbIMU, NEPHEHAUKYJIAP, HAKIOHHAsS, MPOEKLUs,
nojo6ue Guryp, No00HbIC TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIBHO
TOYKH W TPSAMOI; YMEHHE pPaclo3HaBaTh PABEHCTBO, CUMMETPHIO H
nojo6ue ¢puryp, napaieTbHOCTh U EPIEHIUKYISIPHOCTD IPSIMBIX B

OKpYKaroIleM Mupe

11

YMeHue onepupoBaTb IMOHATUAMM: JUIMHA, PACCTOSHUE, YIOi
(BeqMuMHA yria, CHUHYC W KOCHHYC YIJIa TpEYyrojibHUKa), IUIOLIA,
YMEHHUE OLICHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB B OKPY’KaIOLIEM

MHpe; YMEHHE NpPUMEHATH (OpMYJIbl TMEepUMETpa U  IJIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOUIaJAU Kpyra, o0be
IIPSIMOYTOJIBHOIO TapaJIICJICIIMIIENa; YMEHUE IIPUMEHATH IIPU3HAKHY]
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,

teopeMmy Iludaropa, TpuroHomerpuyeckue COOTHOLICHUS  JJIs

BBIYVCIICHHUS JUINH, PACCTOSHUH, TUIOLIaeH

12

YMmenne wu3z0o0pakaTh IUIOCKHE (UTypsl W HMX KOMOWHAIHH,
IPOCTPAHCTBEHHBIE (UTYpPHl OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITUCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMH:  MPSIMOYTOJbHAas  CUCTEMa
KOOpJIMHAT; KOOpPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOpPOB,
IIPOU3BE/IEHUE BEKTOpA Ha YUCIIO, CKAJIIPHOE IPOU3BE/IEHUE BEKTOPOB;
YMEHHE UCIOIb30BaTh BEKTOPHI M KOOPAUHATHI ISl IPEICTaBICHUS

JaHHBIX W PEIICHUS 3aJad, B TOM 4YHCIEC W3 JAPYTUX YyYCOHBIX

npeaAMETOB U peanLHoﬁ KHN3HU

14

YMeHue omepupoBaTh MOHSATHSAMH: CTOJOWMKOBBIE W KPYTOBBIE
IUarpaMMbl,  TaOIWIBl, cpenHee — apudmMeTHueckoe, MenuaHa,

HauOoJblllee W HAaWMEHbIIEEe 3HAYEHUS, pa3Max YHCIOBOTO Ha0O]]

YMEHUE  U3BJEKaTh, MHTEPIPETUPOBATh M MpeoOpa3oBbIBATH




uHbOpMaIMIO, MPEACTAaBICHHYI0O B TaOlMLaX W Ha Jguarpammax,
OTPaXKaIOIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB U
SABJICHW,; yMEHHE pacro3HaBaTh W3MCHUYMBBIC BEJIMYUHBI B

OKpY KaroIleM MUupe

15

YMeHue onepupoBaTh IMOHATUSAMH: CIyYallHbI OMNBIT (CITydaiHbBIH]
SKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIEMEHTApHBIM HCXO0.)
CJIy4alfHOTO OIbITa, CIy4allHOEe COOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHHME HaXOJWUTh BEPOSTHOCTU CIy4yallHbIX COOBITHUH B OINbITax
PaBHOBO3MOXHBIMH 3JIEMEHTapHbIMU COOBITUSIMH; YMEHHE peIlaTh
3aJa4d  METOZOM OpIraHM30BaHHOTO Iiepedopa U C HCIOIb30BAHU(
IIpaBUja YMHOXKECHMs; YMEHHE OLICHMBAaTb BEPOSTHOCTH pealbHBIX
COOBITHI U SIBJIEHUH, TOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX U

MaJIOBEPOSTHBIX COOBITHH B OKpPYKAIOIIEM MHPE H B IKHU3HH;

3HAaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIITHX YHCEN U €r0 POJIBIO B MAaCCOBLIX SIBJICHUAX

h
L

16

YMeHue BbIOMpATh MOIXOASIINN HM3YYEHHBIH METON Ui pelIeHH
3a/1a4d, MPUBOJUTH NPHUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATUKHU B

HCKYCCTBC, OITMChIBATh OTACIBbHBIC BbLJAIOMIUECA  PE3YyJIbTAThI,

C

M

INOJIYYCHHBIC B XOAC pPa3BUTHUA MATCMATHUKU KaK HAYKH, IIPUBOAMTDH

IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX ABTOPOB B OTE€UYECTBEHHOU

Y BCEMUPHON UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

Ywucna ¥ BEIYMCICHUS

1.1 Harypanbnbie u nienbie uncina. [Tpu3Haku 1eTMMOCTH 1ENbIX YUCEeT

. OOBIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  TPOIEHTH, OECKOHEYHBIE
' MIePUOIUYECKHE TpodH

3 Panmonaneupie uncia. ApudMeTHdyeckue omepanud C  PaluoOHAIbHBIMU
‘ YUCIaMHU

14 JleiicTBuTenpHbIe YHCIA. ApUPMETHYECKUE ONepalud C JeHCTBUTEIbHBIMU
. YUCIAMHU

s [TpuOnkE€HHbIE BBIUMCICHUS, MpaBUia OKPYIJEHHUS, NPHUKUAKA U OICHKA
‘ pe3yJibTaTa BEIYMCIECHUN

2 Anrebpanyeckue BbIpaXXEHUS

2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHU)

55 Crenenbp ¢ 1enbiM mnokazareneM. CTeneHb € palMOHANBHBIM IOKa3aTesaeMm|.
' CBoiicTBa cTeIeHU

2.3 MHorousieHsl

24 Anrebpanueckas 1poob

5 s Apudmernaeckuit KOpEHb HaTypaJIbHON CTEIICHHU. [enictBus c
' apru(pMETHIECKUMH KOPHSIMH HATYPaJIbHON CTENEHU
3 YpaBHEHUs U HEPABEHCTBA

31 Ilenple u nOpoOHO-panMOHANbHBIE ypaBHEHUs. CHCTEMBI U COBOKYIHOCTH
‘ ypaBHEHUN

35 Lenble u npoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
. HEPaBEHCTB

33 Perrenue TekcTOBBIX 337124

4 HucnoBble OCIEI0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJIaHUS TTOCIIEI0BATEILHOCTEH




Apudmernueckas U reoMmerpuueckas mporpeccuu. DopMyna  CIOXKHBIX

4.2
MIPOLIEHTOB
5 OyHKIUU
Oynkusa, cnocodsl  3amanus  QyHknuu.  ['papuxk  dyakoum.  OO6nacTh
orpesieNieH!s] 1 MHOXKecTBO 3HaueHud ¢pyHkuuu. Hynu pynkuuu. [IpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMYMBI U
MUHUMYMBl (yHKIMU. Hanbonpliee u HauMeHbllee 3HaueHUE (QYHKIUU H
MIPOMEXKYTKE
6 Koopaunatel Ha psMOid U TIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOoBbl KOOPJAUHATHI Ha MJIOCKOCTU
7 I'eomeTrpus
7.1 I'eomerpuueckue purypsl u uX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOTOyTrOoNnbHUKH
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenne reoMmeTpudeckux BeJIMYUH
7.6 BexTops! Ha miockocTr
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

* Maremartuka. Anredpa: 7-i kiiacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-€ n3nanue,
nepepadboranHoe Maxkaporue FO.H., Munmtok H.I'., Hemmkos K.U. u ap.; mon
penakuueit TensikoBckoro C.A. AxkunonepHoe o6mectBo «M3narenscTBo
«IIpocBenienue»

» Maremaruka. Anrebpa: 8-it kimacc: 6a30BbIil ypoBeHb: yueOHUK; 16-¢ n3nanue,
nepepadoranHoe MakapsraeB FO.H., Munmiok H.I'., Hemxos K.W. u ap.; mox
penakiueit TensikoBckoro C.A. AkiinoHepHoe 0011ecTBO «M31arenbeTBo
«IIpocseuieHue»

» Maremaruka. Anredpa: 9-it kinacc: 6a30Bblil ypoBeHb: yueOHUK; 15-¢ u3znanue,
nepepadoranHoe MakapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u ap.; mox
penaknueit TensikoBckoro C.A. AxkumronepHoe o6mecTBo «M3narenscTBo

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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