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MHOACHUTEJIIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO  OOIIEro
oOpa3oBaHusA: OHAa 00OecleYyMBaeT M3yUYEHUE APYTUX TUCHUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK M TYMaHUTApHOTO IUKJIOB, €& OCBOCHHE HEOOXOAUMO JUIs
NPOJOJDKEHUsT 00pa30BaHUS M B MOBCEIHEBHOH KM3HH. Pa3BuTHE y 00yYarOImuxcs
HAYYHBIX TMPEJCTABICHUH O TMPOUCXOKICHUU U CYIIHOCTH alureOpanuecKux
abcTpakiuii, croco0e OTpPaKEHUS MaTEeMaTHYECKON HAayKOW SIBJICHHN U TPOIECCOB
B MpUpPOAEC ¥ OOIIeCTBE, POJIU MATEMATHYECKOTO MOJICIHPOBAHHS B HAyYHOM
NO3HAHUM M B TMPAKTUKE CIIOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS
U KA4eCTB MBIINUICHUS, HEOOXOMUMBIX ISl aanTallii B COBPEMEHHOM IU(GPOBOM
obmiectBe. WM3ydyenuwe anreOpsl oOecreynBaeT pa3BUTHE YMEHHUS HAOIIOIATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH  apTyMEHTHUPOBAaHHO OOOCHOBBIBAaTh CBOHM JCHCTBHS U  BBIBOJBI,
dbopmynupoBath yTBepKAeHUS. OCBOCHHME Kypca anreOpbl oOecrieuyuBaeT pa3BUTHE
JIOTUYECKOTO MBINIICHUs] O0OydYalolUuXCs: OHU HCIONB3YIOT JIEAYKTHBHBIE U
WHAYKTUBHBIE paccyXlIeHusi, 0000IleHne M KOHKpEeTHU3alHio, abcTparupoBaHue U
aHAJIOTHIO. OO6ydenne  anreOpe  mpenamojaracT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITETTBHOW ~ JESATETbHOCTH  OOYYalOIIMXCS, TIO03TOMY  CaMOCTOSITEIIbHOE
pellieHue 3a/1ad SBJSSTCS peau3alueil NesTeIbHOCTHOTO MPHUHIIMIIA O0YYCHHUS.

B cTpykType mnporpamMmbl ydeOHOro Kypca «Anredpa» JUisi OCHOBHOTO
o0miero o0pa3oBaHUSI OCHOBHOE MECTO 3aHHMAIOT COAEPIKATEIHLHO-METOIUYECKHE
auHEK: «Yucna W BBIYHMCICHUSY, «ANTeOpanuecKkue BBIPAXCHUS», «YpaBHEHHUS |
HepaBeHCTBa», «DyHkuum». Kaxmas U3 ITHX CONEPKATEIbHO-METOAUYECKUX
JUHUHA pa3BUBAETCS Ha MPOTHKEHUHM TPEX JIET M3YUYEHUS Kypca, B3aMMOACHUCTBYS C
JIPYTHMH €ro JUHUSAMH. B Xxome wm3ydeHuws ydeOHOro Kypca oOydaromumcs
NPUXOJUTCS JIOTUYECKH pacCy’kAaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBS3W ¢ 3THM B mporpaMmy Y4eOHOTO Kypca «AunreOpa» BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTMKH, TIPEJCTABIEHHBIE BO BCEX OCHOBHBIX paszenax
MaTEeMaTUYECKOTO 00pa3oBaHMSI M CIOCOOCTBYIOIIME OBIAIACHUIO OOYyYarONTUMUCS
OCHOB  YHHMBEpPCaJbHOTO  MareMarudeckoro  si3pika.  CopepkarenpbHOW |
CTPYKTYpHOH  OCOOCHHOCTBIO y4ueOHOro Kypca «AnreOpa»  SBISETCS  €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepkanne JmHUU «Yucna W BBIYKHCICHUS» CIY)KHT OCHOBOW IS
JAbHEUIIIET0 HM3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET pPa3BUTHIO y OOYyYaIOUINXCs
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJIb30BATHCS AJITOPUTMAMHM, a
TaKKe MPUOOPETCHUIO MPAKTHUYECKUX HABBHIKOB, HEOOXOIMUMBIX JJIsi TIOBCEIHEBHOU
KU3HU. Pa3BuTHEe MOHATHS O YHMCIEe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSI3aHO C PAlMOHAIBHBIMA W WPPAIMOHATHHBIMU YHCIAMHU, (HOPMUPOBAHUEM



IPEACTAaBICHUA O JCHCTBUTENBHOM 4YHUCJE. 3aBEpUICHUE OCBOCHMSI YHCIOBOU
JUHUU OTHECEHO K CcpeHeMy o01eMy 00pa30BaHHUIO.

ConepkaHue IOByX aireOpandeckux JTUHUN — «AnreOpandeckue BBIPaKEHUS
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO y OOYYaAIOIIUXCS
MaTE€MaTUYECKOTO ammnapara, HEOoOXOAMMOIO /i pELICHUs 3a/Jad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha  ypoBHe
OCHOBHOTO o0OuHiero oOpa3oBaHusi Y4yeOHBbIH MaTepual TIPYNIHUPYETCS BOKPYT
paIMOHANILHBIX BBIpAXEHUN. Anredpa JAEMOHCTPUPYET 3HAUEHHWE MAaTeMAaTHKH Kak
A3bIKa JUIS TOCTPOCHMSI MaTEeMaTHYECKUX MoOJIeNiel, OMHMCAaHMUsI TPOLECCOB U
SBJIEHUI pearbHOro Mupa. B 3amaunm  oOyueHuss anreOpe BXOIAT  TaKxKe
JnanbHeilee  pa3BUTHE  AITOPUTMHYECKOTO  MBIIUICHHSA, HEO0OXOAWMOro, B
YaCTHOCTH, JJIi OCBOEGHMSI Kypca UH(MOpPMATHKH, M OBJAJCHHE HaBbIKAMHU
JNEAYKTUBHBIX paccyxkaeHuid. I[IpeoOpa3zoBanne CHUMBOJBHBIX (POpPM CIOCOOCTBYET
Pa3BUTHIO BOOOpPa)KEHUs, CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPYECTBY.

Conepxxanne (pyHKIIMOHATBLHO-TPAUUYECKON JIMHUKM HAIEJICHO Ha MOIy4YeHUE
oOy4JaromMUMHCS 3HAHUN O (YHKIMSIX KaK BaKHEHIIed MaTeMaTH4ecKON MOJenu
JUIsL ONMCAHMSI U UCCJEN0BAHUS Pa3sHOOOPA3HBIX IMPOLIECCOB U SIBJIEHUM B MPUPOJIE
u oOmectBe. l3ydeHue Marepuana cCrnocoOCTBYET pa3BUTHIO Yy OOYyYarOIIUXCS
YMEHUS HCIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENBHBIE CPEACTBA S3bIKA MATEMaTHUKU —
CJIIOBECHBIE, CHMBOJUYECKHE, TpapuiyecKkue, BHOCUT BKIaL B (QopmMupoBaHHe
MPEACTaBICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUM LUBUIU3ALUU U KYJIbTYpBHI.

CormacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aeTcsi Y4eOHBIH Kypc

«Aurebpa», KOTOpBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pPa3/eiibl COJACpPKAHUS:

«Uucna u  BBIYUCIEHUS», «AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHHUS U
HEPaBEHCTBa», « DyHKIIUN.

Ha uzyuenme yuyeOHOro kypca «Amnredpa» orBoautcs 323 yacoB: B 7 Kiacce
— 119 yaca (3 yaca B Hexaemo +0,5 yaca B mepBOM MOJIYTOJIUM 3@ CUET HIKOJIBLHOIO
KOMIIOHEHTa), B 8 kiacce — 102 yaca (3 yaca B Henmenmwo), B 9 kinacce — 102 gaca (3
yaca B HEJISTI0).



COAEPKXAHUE OBYYEHUASA
7 KIIACC

Yucia 1 BBIYMCTICHUS

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, IEPEX0J OT OAHOW (POpMBI 3amucu
apobeit  k  gpyroi. IloHATHEe panMOHANBHOTO 4YMCIA, 3alUCh, CpaBHEHUE,
YOOpSAIOUYMBAHUE  pAIlMOHANBHBIX  uYHcel.  Apudmernueckue  JIEHCTBUS  C
palMoOHAJIbHBIMU YyuciaaMy. PelieHue 3ajmad w3 peasbHON INMPAKTUKM HA 4YacTH, HA
TIpoOwH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTelIeM: OIpeielieHne, MpeoOpa3oBaHue
BBIPOKCHUN HA OCHOBE OIpEAeNieHUs, 3amuch OONbIIMX uncen. [IpoleHTsl, 3amuch
MPOLIEHTOB B BHUJE APOOH M ApoOH B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 33/Jaud Ha
IIPOLICHTBI, pELIEHUE 3a/1a4 U3 PEAIbHOU ITPAKTUKH.

[IpuMeHeHnEe  NPU3HAKOB  JEIMMOCTH,  PA3JIOKEHHE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PeanpHbie  3aBucMMOCTM, B  TOM  4YuCle T@psiMas W oOparHas
IIPOIIOPLIMOHAIILHOCTH.

AJire0panyeckue BbIPAKECHUS

IlepemeHHBIE, YMCIOBOE 3HAYCHUE BBIPAKEHUSA C INEpEeMEHHOU. JlomycTumeble
3Ha4YCHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKy BEJIIMYMHAMHU B BUJIE
dbopmynbl. Beraucnenus mo dopmynam. [IpeoOpaszoBanne OyKBEHHBIX BBIPAKCHHM,
TOXKJIECTBEHHO  paBHbIE  BBIPAXKEHUS, TMpaBUia MpPeoOpa3oBaHUs CyMM H
MPOU3BENICHUH, TIpaBUiia PACKPHITHS CKOOOK U MPHUBEACHUS MOJOOHBIX CIaraeMbIX.

CBOIICTBaA CTENEHU C HATYPAJIbHBIM MOKA3ATEIIEM.

OnHowieHsl U MHOrowieHbl. CTeneHb MHOrowieHa. CiioKeHue, BbIYMTAHHE,
YMHOXXEHHE MHOIO4JeHOB. @POpMyJibl COKPAIIEHHOIO YMHOXKEHHMs: KBaapar
CyMMBI M KBazapar paszHoctd. Popmyna pa3sHOCTH KBaapartoB. Pazmoxenue
MHOI'OYJIEHOB Ha MHOYKUTEJIN.

YpaBHeHUs1 M1 HepaBeHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHS, TIpaBWiIa MpeoOpa3oBaHUs YpPaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHECHUM.

JIluHenHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEM JIMHEMHOTO
YpPAaBHEHUS, pELICHUWE JMUHENHBIX ypaBHEHMU. (CoOCTaBlI€HHE YypaBHEHUH 11O
YCJIOBUIO 3a/1aud. PeleHne TEeKCTOBBIX 3a/ad C IOMOLIBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C ABYMs MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JVHEMHBIX YPaBHEHUWU C JBYyMs INEPEMEHHBIMU. PelleHue cucrteM ypaBHEHUU
crocoOoM TOACTaHOBKM. [Ipumepsl pemeHuss TEeKCTOBBIX 3aJad C  HOMOUIBIO
CHUCTEM yPaBHEHUM.

DOyHKIHUA



Koopaunara touku Ha npsMmou. Yuciaosele mpoMexyTku. PaccrosiHue mexnmy
JIBYMSI TOYKaAMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca W opAMHATA
TOYKM Ha KOOPJIMHATHOM IIOCKOCTH. [Ipumepsl rpadukoB, 3afaHHBIX (OpMYJIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lomstue Qynkmuu. [padux
¢bynkuuu. CpoiictBa QyHkiui. Jluneiinas Qynkius, e€ rpaduk. ['padux dynkumm
y = |x|. I'paduueckoe penieHue JIUHEHHBIX YpPAaBHEHMM W CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 KVIACC

Yucna v BbIYMCICHUSA

KBagparueiii kopenb u3 uyucna. lloHarue 00 UppalMOHAIBHOM YHUCIE.
Jecsatuunble NpuUONMKEHUsT UppaldoOHANbHBIX yucen. CBolcTBa apudmMeTHUecKuX
KB/IpaTHBIX KOpPHEH M WX MpPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUMN
Y BBIYUCIICHUSAM. [[€MICTBUTEIIBLHBIC YK CIIA.

CremneHpb Cc 1enbIM MOKa3arenaeM U e€ cBoiicTBa. CTaHmapTHas 3alUCh YUCIA.

Anredpanueckue BhIpOKEHUSAJITreOpandyeckne BbIPAKEHUs

KBanpatHeli  TpEXWwieH,  pas3joKEHHE  KBaAPAaTHOIO  TPEXUYIECHA  Ha
MHOKHUTEIIH.

AnreOpandeckass J1poOb. (OCHOBHOE CBOMCTBO alreOpanyeckod Japolwu.
CnoxxeHue, BBIUMTAHUE, YMHOXXEHHE, JEJIEHHE  aireOpanyeckux  JIpoOei.
ParnmonanbHble BhIpaXXeHHS U UX MIPeoOpa3oBaHue.

VYpaBHEHUS U HEPABEHCTBAY pABHEHHMSI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEHl  KBaJpaTHOTO  YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHMH, CBOISIUMXCS K JIMHEMHBIM M KBaJIpaTHBIM.
[Ipocreiimue ApoOHO-paLIMOHATbHBIE YPABHEHUSI.

I'paduueckass mHTEprpeTanusi ypaBHEHUH C ABYMsS NEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHUW C JBYMs IIepeMEHHbIMH. [IpuMepbl pemeHus CHCTEM
HEJIMHENHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU.

Pemrenre TEKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

UucnoBble HEpABEHCTBA M WX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOW.
PaBHOCHUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPAaBEHCTBA C OJHOM TNEPEMEHHOM.
CucTtemMbl TUHEWHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

OyHKIMNDYHKIUU

[lonstne Qynkumu. OOmacTh ompeAeneHUs W MHOXKECTBO  3HAYCHHM
¢byukuu. CriocoOw! 3a1aHus PYHKITHA.

I'padux ¢pynkuuu. Yrenue cBoicTB GpyHKIUU 110 €€ rpaduky. [Ipumepst
rpadukoB GyHKIUN, OTPaKaAIOIIUX PEeAIbHbIE MPOIECCHI.



@OyHKINUY, ONHCHIBAIONIME TPSIMYI0 M OOpaTHYH  NIPONOPIIMOHATbHBIC
3aBHCHMOCTH, UX rpaduxn. Oyakmun y = x2, y = x3, y = \Vx, y=|x|. Ipadudeckoe
pellieHre YPaBHCHHUI U CUCTEM ypaBHEHUH.

9 KJIACC

Yuciia 1 BBIYUCICHUS

PanonanbHble 4HMCa, HUPpAlLMOHATIBHBIE YHUCIA, KOHEUHbIE M OECKOHEUYHBIC
JECATUYHbIE OpOOU. MHOXKECTBO JEUCTBUTENBHBIX UWCEN, JECWCTBUTEIBHBIE 4YHCIIA
Kak OECKOHEYHBIC JdECATHYHBIC ApoOH. B3amMHO OIHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JICMCTBUTEIIBHBIX YHCENI U KOOPAWHATHOW IPSIMOM.

CpaBHeHUE  JCHUCTBUTENBHBIX  4HCEN, apudmeTnueckue  JEeHUCTBUS  C
JEACTBUTENBHBIMU YU CIIAMM.

Pa3mepbl 0OBEKTOB OKPY’)KAIOIIET0O MHUpA, AJIATEIBHOCTh IPOLECCOB B
OKPYXKarOIIEM MHUDPE.

[Tpubnmx€nHoe 3HaYeHWE BEIWYUHBI, TOYHOCTH MNpuOImkenus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3ysibTaTOB BBIYMCICHUM.

YpaBHeHUsI M HepaBEeHCTBA

JlunentHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOIAIIMUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOASIIMXCS K KBaJIpaTHBIM.

bukBanpatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUM TPETbEW W UYETBEPTOMU
CTEIEHEW Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemenue apoOHO-pallMOHANBHBIX YypaBHEHUM. PelieHue TEKCTOBBIX 3adad
aredpanyeckuM METOJOM.

VYpaBHeHHE ¢ JIBYyMsi NEepeMEHHBIMU W ero rpaduk. Pemenue cucrem nByX
JIVMHEMHBIX YPABHEHUM C JABYMS IIEpEMEHHBIMMU. PeleHue cucrem AByX ypaBHEHUU,
OJIHO M3 KOTOpBIX JIMHEWHOEe, a JApyroe — BTOpoll creneHu. I'paduueckas
MHTEpIIPETAls CUCTEMbl YPABHEHUN C ABYMS IMEPEMEHHBIMHU.

Pemenue TEKCTOBBIX 3ajlay aiareOpandyeckum CrocoOoM.

HUucnoBble HEPABEHCTBA U KX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOW NEpeMEeHHOM. Pemienue cucrem
JUHEWHBIX HEPaBEHCTB C OJHOW IiepeMeHHOW. KBajapaTHble HepaBEeHCTBA.
['padrueckast wHTEpHpeTanMss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMSA
IIEPEMEHHBIMHU.

OyHKIMNDPYHKINH

KBagpatnunas ¢yukuus, e€ rpaduxk u cBoictBa. [lapabona, KOOpaWHATHI
BEPIINHBI TapaboIIbl, 0OCb CHMMETPUHU TTapadoIbl.

I'paduxu dpynkumii: y =kx, y=kx +b, y=k/x, y=x3, y= VX, vy = x|, 1 ux
CBOMCTBA.



Yucnobie nocyienoBaTebHOCTHUHCI0BbIE M0CJIeI0BATEIbHOCTH "
Nporpeccuu

[loHATHE YMCIIOBOW TIOCIIEIOBATEIBHOCTH. 3aJaHUE IOCIIEI0BATEIBHOCTH
PEKYyppEHTHOM GopMyioit U GopmyIioi #-ro dieHa.

Apudpmernueckass U reoMmerpuyeckas mnporpeccur. DopMmynbl n-TO  UIeHA
apuPMETHIECKON U reOMETPUUECKONW MPOrpeccuid, CyMMBI NEPBLIX 7 YJICHOB.

N300paxkeHne YineHOB apU(PMETUYECKON W TIE€OMETPUUYECKOM MpOorpeccHii
TOYKaMHA Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCHOHEHUHMAIBHBIA POCT.

CnoxHBIE IPOLEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMDbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS MPOTpaMMbI y4eOHOTO Kypca
«Anrebpa» XapaKTepHU3YyIOTCS:

1) naTrproTyecKkoe BOCIIUTAHME:

MPOSIBJICHUEM  HMHTEpeca K NPOLUIOMY W HACTOSIIEMY  POCCHUUCKOU
MaT€éMaTUKH, LEHHOCTHBIM  OTHOLIEHHMEM K  JIOCTH)KEHHMSIM  POCCHMCKHX
MAaTEMAaTHKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K HCIOJBb30BAHUIO 3THUX
JOCTIKEHUN B APYTHX HayKaxX U MPUKIAAHBIX cepax;

2) rpaaaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIHMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEH TpakJAaHWHA W pealli3aliil €ro
npaB, MPEACTaBICHUEM O  MaTEeMaTUYeCKUX OCHOBAaX  (YyHKUHOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYp TpakIAaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHUIO ATUYECKUX MPOOJEM, CBSI3aHHBIX
C MPAKTUYECKUM NPUMEHEHHUEM JOCTHMIKEHUW HAyKH, OCO3HAHHMEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B AEATEIBHOCTH YUEHOTIO;

3) Tpya0BOE BOCIIMTAHME:

YCTaHOBKOM Ha AaKTMBHOE Yy4YaCTHE B PEIICHHWM MPAKTUYECKUX 3a1ad
MaTeMaTU4eCKOM HAIPaBJIEHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMATHYECKOIO
o0pa3oBaHHs Ha MPOTSHKEHWU BCEW >KM3HHM [JIs YCHEMHON MpodeccroHaIbHOU
JESATENbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHON TPACKTOPUU OOpa30BaHUS M JKU3HCHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K  AMOLIMOHAJBbHOMY M ACTETHUYECKOMY  BOCIPHUSTHUIO
MaTE€MaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUM, pPACCYX IACHUM, YMEHHIO BHUACTbH
MaTeMaTH4eCKHE 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAIlME B  JIEATEIIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHbBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS UYETOBEKA, MPUPOIBI U
o0miecTBa, TOHMMAaHUEM MAaTeMaTHYEeCKOW HayKH Kak c@epbl YeloBeYeCKOu
JEATEIIbHOCTH, JTAllOB €€ pPa3BUTUS W 3HAYMMOCTH I Pa3BUTUS LHUBUIN3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATUKH M MATEMaTUYECKOW KyJIbTYpOHM KakK CpEICTBOM
MMO3HAHUS MHpPA, OBJAJACHUEM MPOCTEHIIMMH HABBIKAMH  HCCJEI0BATENbCKON
JIEATENbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (GOPMHUPOBAHME KYJIbTYPbI 3/10POBbS H
IMOLMOHAJILHOIO 0J1aroNoJIy4Yns:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKUE 3HAHMUS B MHTEPECaX CBOETO
3I0pOBBSl,  BEIEHUS  340poBOro  oOpa3za  KM3HM  (30pOBOE  IUTAaHHE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATUH W OTAbIXa, peryisipHas (uznueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA pPEQIIEKCUU, TPU3HAHUEM CBOETO
npaBa Ha OIIMOKY M TaKOIo K€ MpaBa JIPyroro 4ejJ0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHME:

OpUEHTallMell Ha MPUMEHEHUWE MaTeMaTHYEeCKUX 3HAaHUW IJis pelleHus 3ajad
B 00JIaCTU COXpPAaHHOCTH OKpY’Kalouled cpeapl, IUIAHUPOBAHUS TOCTYIIKOB U
OLICHKM HMX BO3MOJXHBIX IIOCJIEACTBUM JUII OKpPYXAlOLEH Cpelnbl, OCO3HAaHUEM
r00agbHOr0 XapakTepa SKOJOTMUECKUX MpoOJieM M MyTed MX pElIeHUs;

8) aganTanMa K HM3MEHAIOIIMMCH YCJOBHSIM COLMAJIBHOH M TNPHPOIHOM
cpenbl:

TOTOBHOCTBIO K [JEHCTBHUAM B YCJIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBO€H KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUYUThCS y JpYrHX JtoJed, mpuoOperaTb B COBMECTHOH JesTENbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIETEHIIUU U3 OIbITa IPYTHUX;

HEOOXOAUMOCTBI0O B (OPMUPOBAHWM HOBBIX 3HAHUW, B TOM YHCIE
(GopMyIUpOBaTh HJEU, MOHATHS, TMIIOTE3bl 00 O0OBEKTaX U SIBICHUSAX, B TOM YHCIE
paHee  HEW3BECTHBIX, OCO3HaBaTh  JAEPUIMUTBI  COOCTBEHHBIX  3HAaHUW W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYallMl0,  BOCIPUHUMATb
CTPECCOBYIO CHUTYyallMI0 Kak BBbI30B, TpeOyIOIMUA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIE pELICHUS M JCHUCTBUSA, (QOpPMYJIHpPOBaTH U OLIEHUBAThb PHUCKU H
nociueacTBUs, GOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBIE YHHUBEPCAJIbHbLIC y‘leﬁH])Ie JeHCTBUA

ba3oBble joruueckune AeMcTBUA:

e BBIBIITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMATHYECKHX
OOBEKTOB, TOHATHI, OTHOILIEHWH MEXIy TMOHATUIMH, (HOPMYIUPOBATH
ONpENENECHNUs]  TOHATUM,  YCTAHABIMBATh  CYIIECTBEHHBIH  IpPHU3HAK
KiIaccu(UKauu, OCHOBaHUSA Uil OOOOIICHUS ¥ CPAaBHEHUS, KPUTEPUHU
MIPOBOJMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOpMyIHpPOBaTH U  TPEOOPa3OBBIBATH  CYXKICHUSA:
YTBEpPAUTENbHbIE M OTpPUIIATENbHbIE, €IUHUYHBbIC, YAaCTHBIE U OOIIHE,
YCIIOBHBIE;



BBISIBIISITH MaTeMaTUYECKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTuBOpeursi B (akTax, JaHHBIX, HAOMIOJEHUSAX U YTBEPXKICHUSX,
npenjgaratb  KpUTEpUM IS BBISIBJICHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMM;

JIeJ1aTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUH, YMO3aKIIOUEHUHN 110 aHAIOTHH;

pa30OupaTh J10Ka3aTeslbCcTBA MAaTEeMAaTHUYECKUX YTBEPKIEHUU (TpsiMble U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIBHO HECI0XKHbBIE J0Ka3aTelIbCTBA
MaTeMaTu4deckux  (akToB, BBICTpaWBaTh AapryMEHTAIMIO, MPHUBOJIUTH
OpUMEPBI U KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh Ccmoco0 pemieHus ydeOHOM 3amayn  (CpaBHHBATh HECKOJIBKO
BapUMaHTOB pElIeHHs, BbIOMpaThb HauOoyee MOAXOASIIUNA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciieoBaTe/IbCKHEe 1elCTBUS:

WCIIOJIb30BaTh BOIIPOCHI KaK MCCIEJOBATEIbCKUN HMHCTPYMEHT IIO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUpYIOIIKUE TPOTUBOpEUne, MpodiieMy,
CaMOCTOSITEJIbHO ~ yCTaHABIMBATh HKCKOMOE W JaHHOE, (QOpMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

MPOBOJUTh TI0 CAMOCTOSITEIBHO COCTaBIECHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBII0E HCCIIeI0BaHNe o YCTaHOBJICHUIO
O0COOCHHOCTEH  MaTeMaTHYeCKOro O0O0beKTa, 3aBHCUMOCTEH  OOBEKTOB
MEXTy COOOM;

CaMOCTOATENIBHO (POpMYJIUPOBaTH OOOOIIEHUS W BBIBOABI IO pE3yJbTaTaM
MPOBENEHHOIO HAOIIOJEHUS, HCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 00O0UICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIABUTATH
IPENOJI0KEHUS O €T0 PA3BUTUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nnpopmanueii:

BBISIBIISAITh  HEJIOCTATOYHOCTh M U30BITOYHOCTh HWHGMOpMAINK, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBHIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MHGOPMAIMIO Pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHUS;

BbIOMpaTh (opMy TpeACTaBICHHUS WHPOPMAIMM W  HWIUIIOCTPUPOBATH
pellaemMble 3a7aud  CXeMaMH, JIuarpaMMaMH, WHOM Tpadukoil u ux
KOMOMHAIIUSIMU,

OLICHMBAaTh HAJIEXKHOCTb HWH(GOPMAIMM [0 KPUTEPUSM, MPEUIOKEHHBIM
YUHUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHuKaTHBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE IeCTBHUA:



BOCIIpUHUMATh W  (QOpMynIHpoBaTh CYXIACHHS B  COOTBETCTBUU  C
YCIIOBUSIMU U TIENSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO
TOUKY 3pEHHUS B YCTHBIX WU INHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pelIeHHs 3aJa4d, KOMMEHTHUPOBATh IOJIYYCHHBIH PE3yJIbTarT;

B X0/i¢ OOCYXKICHHsI 3aJlaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEeMBbl,
mpoOJIeMBbI, pelIaeMoi 3a/Jauu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TOUCK
peIlleHusl, COIMOCTaBISATh CBOM CYXKIEHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHMajora, OOHAPY)KWBATh pPA3JIMYMEe WU CXOACTBO MO3UIIMHA, B
KOppEKTHOU (hopMe GOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PaXKCHUS,
MPEJICTaBIATD pe3yIbTaThl peleHus 3ajauu, HKCIEPUMEHTA,
HCCIIEIOBAHUS, MIPOEKTA, CaMOCTOSITETILHO BBIOMpATH dbopmar
BBICTYIUICHHUSI ¢ YYETOM 3a/au MPE3eHTAIlM U OCOOCHHOCTEH ayIuTOpuHu;
MMOHUMATh " UCTIOJIh30BaTh NPEUMYIIEeCTBA  KOMaHIHOMN u
WHAUBUIYAIbHON pabOThl MpU pEIIeHWH Y4eOHBIX MaTeMaTHYEeCKHX
3ajay;

NPUHUMAThH II€Jh COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBATH OPTraHU3aIIUIO
COBMECTHOW paboThl, pachpenensTb BUABI paboOT, IOTOBapUBATHCS,
o0Cy>XIaTh Mpollecc U pe3yibTaT paboThl, 0000IIaTh MHEHHUS HECKOJBKHX
JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OCyxkaeHHs, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBI W JPYTU€), BBHIMOIHATH CBOK 4YacTh
paboThl U KOOPAMHUPOBATH CBOM NIEHCTBUS C APYTMMHU UYJICHAMU KOMAaHJBI,
OIICHWBATh Ka4yeCTBO CBOCTO BKJIaJa B OOMUI MPOMYKT TO KPUTEPHUSM,
chopMyITUPOBaHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHHBepcaJibHble Y4eOHbIe JedCTBHUS
Camoopranmsanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, QJITOPUTM pELIEHUs 3adadd (MU €ro
4acTh), BBIOMPATH CIOCOO pElIeHHs ¢ YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX ~ BO3MOXXHOCTEH, apryMEHTHUPOBAaTb U  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA WHTEJJIEKT:

BJIQJCTh  CIOCOOAMH  CaMOINPOBEPKH, CAMOKOHTPOJS  Tpolecca M
pe3yabpTaTa peluIeHUs] MATEMATUYECKOW 3a/1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TIPH PpEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHMBBI B JCSATEIIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBCTB, HANMJACHHBIX OIMMOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJIbTaTa JCATEIbHOCTH IOCTABJICHHOW IIEIU
M YCIIOBUSM, OOBSICHATh NMPUIMHBI JOCTYHKCHUS WM HEIOCTHKEHUS IICIIH,
HaxOJUTh OMHUOKY, AaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydenus B 7 KJjacce OOyYaOIMMUACS TMOMYYUT CICTYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuca v BIYHCIEHUS

BoinonHsaTh, coyeTas yCTHbIE W MNHUCbMEHHBbIE MPUEMBI, apuMeTHUUECKHe
JIEUCTBUSA C PAIHOHATILHBIMH YHCIaMHU.

HaxonuTe 3Hau€HHs YUCIOBBIX BBIPAXKEHUN, NPUMEHSITh pPa3HOOOpa3HbIE
CrOocOOBbl U TPUEMBI BBIYUCIICHHS 3HAYCHWHM APOOHBIX BBIPAKEHHUH, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIEC TPOOH.

[lepexoauTs OT omHON (OPMBI 3aMUCH YUCEN K Jpyro (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JIECATUYHYIO, B
JaCTHOCTH B OECKOHEUHYIO JICCATUIHYIO APOOB).

CpaBHUBaTh M YMNOPSAOYMBATH pallMOHAIBHBIC YHUCIA.

OKpyIJISITh YnCIa.

BBITIOHATh TMPUKUAKY M OIICHKY pe3yJibTaTa BBIYMCICHUN, OIEHKY 3HAUYCHUU
YHUCJIOBBIX BBIPAKCHUM. BBIMONHATH NEHUCTBHUS CO CTENEHSAMH C HATypaJIbHBIMU
MOKa3aTEIISIMU.

[IpumeHsaATs  OpuU3HAKW  JACIMMOCTH,  Pa3jOKE€HHWE  Ha  MHOXHUTENU
HATypaJbHBIX YHCEIL.

PemaTe nNpakTHUKO-OPUEHTHUPOBAHHBIE 3aJaud, CBS3aHHbIE C OTHOILIEHHUEM
BEeIIUYMH, TPOMOPIHOHATHHOCTBIO BEJIWYWH, MPOLEHTAMH, HHTEPIPETUPOBATD
pe3yNbTaThl pElIeHMs] 3aad ¢ Y4€TOM OrpaHUYEHUM, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTprUBacMbIX OOBEKTOB.

Anredpanveckue BbIpasKeHUs

Hcrnonb3oBaTh anreOpanyeckyto TEPMUHOJIIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B mpolecce 0OCBOCHUS Y4eOHOTO MaTepHaia.

Haxonute 3HaueHusi OyKBEHHBIX BBIPRXKEHUM TMpPH 3aJaHHBIX 3HAYECHUSIX
NIEPEMEHHBIX.

Boimonuare  mpeoOpa3oBaHus — LEJIOr0  BBIPAXKEHHS B~ MHOTOWIEH
MpUBEACHUEM TOJJOOHBIX CaraeMbIX, PaCKpBITHEM CKOOOK.

BbINONHATh  yMHOXKEHUE OJHOWIeHAa Ha MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYIEH, MPUMEHATH (HOPMYIBI KBajJpaTa CyMMbl U KBaJpara pa3HOCTH.

OcCyliecTBIATh pa3IoKEHUE MHOTOWIEHOB HAa MHOXHUTEIW C IOMOIIBIO
BbIHECEHUsI 32 CKOOKM OOIIero  MHOXUTENA, TPYIIUPOBKH  ClIaraeMbIX,
npuMeHeHus: GopMyJ1 COKpaIEHHOTO YMHOXKEHUSI.

[IpumeHnsaTs npeoOpa3oBaHMsl MHOTOWICHOB /JIsi PELICHUS pa3IMYHBIX 3aJad
U3 MaTeMAaTHUKH, CMEKHBIX MTPEJAMETOB, U3 PEAIbHON MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalIbHBIMU MOKA3aTENsIMU IS
npeoOpazoBaHus BhIPAXKEHUH.



YpaBHeHUSA M HepaBEeHCTBA

PemaTe JMHEWHBIE YpaBHEHHUS C OJHOM NEPEMEHHOW, NPHUMEHsS IpaBUIIa
nepexo/ia OT UCXOJHOIO YpaBHEHUSA K paBHOCWIbHOMY eMy. [IpoBepsATbh, sBiIseTCS
JIM YUCIIO KOPHEM ypaBHEHHUSI.

[IpumensaTs rpaduueckre METOIbI MPU PEIICHUHU JTUHEHHBIX YpaBHEHHM M HMX
CHCTEM.

[logOupaTe mnpuMepbl Mmap YHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTro
YpaBHEHHS C IBYMS IEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHS C
JIBYMSl TEPEMEHHBIMH, TMOJb3YSACh TIPaQUKOM, NPHUBOIUTH MNPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemate cucrempl IByX JIMHEMHBIX YPABHEHHU C JBYMs IEPEMEHHBIMH, B TOM
quclie rpauuecku.

CocraBisiTh M pelIaTh JUHEWHOE YpPAaBHEHUE WIM CUCTEMY JIMHEHHBIX
YpaBHEHHM TI0 YCIOBUIO 3aJlaud, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4U MOJTYYEHHBIA PE3yJIbTar.

DOyHKINH

N3o0pakaTh Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbl, 3alIMChIBATh YHCIIOBBIE IPOMEXYTKU Ha
anreOpandecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
cTpouth rpaduku JuHeHHbIX QyHKIuH. CTpouTh rpaguk QyHkuuu y = [X|.

OnuceiBaTh € TOMOLIBIO  (PYHKIUH U3BECTHBIE 3aBUCUMOCTH  MEX]Y
BEJIMYMHAMHU: CKOPOCTb, BpEMS, pACCTOSIHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOJAUTENBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHre GyHKIMH MO 3HAYCHHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid Crnocod MpeACTaBICHHUS M aHadu3a HHGOPMAIINH,
U3BJICKaTh W MHTEPIPETHPOBATH MHPOPMALIUIO U3 TPa(UKOB PEabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHumy oOydenuss B 8 KkJjacce oOydalImIMiicsl TMOMYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucsia 1 BBIYMCICHUS

Hcnonb3oBaTh HauyajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTENbHBIX
qyceNl ISl CPAaBHEHHUS, OKPYIJICHHS W BBIYUCICHHH, M300pakaTh ICHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAMHATHOM IPSIMOM.

[IpumensaTy mMOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHSA, HAXOJUTh
KBaJIpaTHbIE KOPHM, MCHOJB3Yys IPU HEOOXOAMMOCTH KaJIbKYJSITOP, BBIIOJIHATH
npeoOpa3oBaHusl  BBIPAKEHHUH, COJEPKAIIMX KBAJApaTHbIE KOPHH, HCHOIB3Ys
CBOMCTBA KOPHEMN.



Hcrnonp30oBaTh 3amucu OOJIBIIMX W MAJBIX YHUCENT C TMOMOIIBIO JIECATUYHBIX
npoOeit u creneHelt yucna 10.
AJiredpanyeckne BbIPAKEHUSI
[IpumeHsATP MOHATHE CTENEHHM C  LEJIbIM  [OKAa3aTelieM,  BBIIOJHSTD
npeoOpa3oBaHusl BRIPAXKEHUHN, COACPIKAIINX CTETICHH C IICJIBIM IOKa3aTEeIeM.
BbIMIONHATE  TOXKJIECTBEHHBIE TMPE0Opa30BaHMS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JECUCTBUM HAJ MHOTOWICHAMH U aJreOpandecKUMH APOOsiMU.
PackiianpiBaTh KBagpaTHbIM TPEXUIIECH HA MHOXKHUTEIH.
[IpumensaTe npeoOpa3oBaHus BBIPAKEHUH A PEHICHHs PAa3IMYHBIX 3aJad U3
MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 pPeaJTbHOUN MPAKTUKHU.
YpaBHeHus ¥ HePaBeHCTBA
Pemate nuHeWHBIC, KBaJpaTHBIC YpaBHEHWS W paIlMOHAILHBIE YpPaBHEHUS,
CBOJSIILIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHHUI C JABYMsI [I€PEMEHHBIMH.
[IpoBoNTE MPOCTEUIIME HCCIENOBAHUS YPABHEHUM W CUCTEM YPABHECHHUM, B
TOM YHUCJE€ C NPUMEHEHHEM rpauyecKux MpeAcTaBlIeHU (ycTaHAaBIUBAaTh, UMEET
JU YpaBHEHHE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIH HMEET, TO CKOJIbKO, U
nmpouee).
[TepexoauTs OT c0BeCHOU (HOPMYITUPOBKH 3a7a4H K €€ anredpandeckoi
MOJEIM C TOMOUIbI0 COCTABJICHUS YpPaBHEHHUS WM CHUCTEMbl YpaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MMOJTYUYEHHBIN pe3yibTart.
[IpumeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB ISl CpPAaBHEHUS, OICHKH,
pelaTh JMHEHHbIE HEPABEHCTBA C OJIHON IEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpad@UyYecKyr0  WUTIOCTPAIlMI0O MHOXKECTBAa PEIICHHH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.
DOyHKINH
[lonumaTe W uUCHONB30BaTh (YHKLIHMOHAIbHBIE TOHATUS U S3BIK (TEPMHUHBI,
CUMBOJIMUECKHE OO0O3HAUYEHMsI), ONpENEsATh 3HauyeHue (QYHKUUU [0 3HAYEHUIO
aprymeHTa, OonpeleNisaTh CBOWCTBA PYHKIMHU MO €€ rpaduky.
Crpoutsb rpaduku 371eMEeHTapHbIX QYHKIUN BUJA:
y=kix, y=x2, y=x3y=[x, y = VX, OIHMCBHIBATH CBOICTBA UYHCIIOBO
byHKUIMU 110 €€ rpaduKy.
K xonmy oOydyenus B 9 kiacce oOyYarOmUNUCS TIONYYUT CIICIYIOIIHE
MIPEIMETHBIE PE3yJIbTATHI:
Yucnaa u BbIYMCICHUSA
CpaBHUBaTh M YHOPSAJOUMBATH pALMOHAIBHBIE M HppAIlMOHANBHBIE YHUCIA.
Bremonuate apudmMernyeckue AEHCTBUS C PAlMOHAIBHBIMH YHCIAMH,
coueTass YCTHbIE W THCbMEHHBIE TPHUEMBI, BBIMOJIHATH  BBIYUCICHHUS C
MppalUOHAIbHBIMUA YUCIAMH.



Haxomute 3HaueHuss creneHed C LEJIbIMH  IOKA3aTesIMA M KOpPHEW,
BBIUUCIISITH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHMUIA.

OKpyryisiTh  JEHUCTBUTENIbHBIE YWCJIA, BBINOJIHATH MPUKUIKY pe3yJbTara
BBIYHCIICHUM, OLIEHKY YMCJIOBBIX BBIPAXKECHUM.

YpaBHeHUsI M1 HEPABEHCTBA

Pemate nMHEWHBIE W KBaJpaTHBIE YpaBHEHUS, YPaBHEHMs, CBOMISIIMECT K
HUM, IPOCTEHIITNE APOOHO-PAIIMOHAIIBHBIE YPaBHEHUS.

Pematb cucTeMbl ABYX JIMHEWHBIX YpPAaBHEHUW C JIBYMs TEPEMEHHBIMU H
CHUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBISACTCS JIMHECUHBIM.

Pemrath TekcTOBBIE 3amadnd  anreOpanmdecKuM  CIIOCOOOM € TOMOIIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMbI JBYX YPAaBHEHUU C JABYMSI MEPEMEHHBIMHU.

[IpoBOHTE MPOCTEUIIME HCCIENOBAaHUS YPABHEHUM W CUCTEM YPABHECHUH, B
TOM YHCJIE C TMPUMEHEHHEM TpadHuuecKux MpeICcTaBiIeHU (yCTaHABIMBATb, UMEET
M YpaBHEHHWE WM CHCTEMA YPABHEHHUM PEIIEHUs, €CIM HMEET, TO CKOJIbKO, U
nmpouee).

Pemate nuHEiiHBIE HEpAaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABEHCTB HA YHCJIOBOM MPSMOM, 3alMCHIBATH PENICHHUE C IMOMOIIBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEWHBIX  HEPABEHCTB,  CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME  KBaJgpaTHOE HEPABEHCTBO, H300pakaTh  PpEIICHUE CHUCTEMBI
HEpPABEHCTB HA YMCJIOBOM MPSIMOMW, 3alMCHIBATh PENIEHUE C MOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUM PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacrio3HaBaTh (yHKIMHM HW3YYCHHBIX BHJIOB. [loKa3bIBaTh CXeMaTUYECKU

pacnoioXKeHHe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (GyHKUMMA BHaa: y = kx, y
=kx+b y=kky=ax2 +bx+tcy=x3y= VX, Y = |x|, B 3aBUCUMOCTU OT
3HauYeHUN KO3 (PUIIMEHTOB, ONMUCHIBATh CBOMCTBA (YHKLHUH.

Ctpoutb M u300paXkaTh CXEMATUYECKU TpaQUKU KBaIPATUYHBIX (DYHKIIUH,
OMKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIHMHA MO WX TpaduKam.

Pacno3naBaTh kBagpaTHuHyr0 (QyHKUUIO MO (GopMysie, TPUBOIUTH MPUMEPHI
KBQIPaTUYHBIX (PYHKIUN U3 peanbHOW KU3HU, (PU3MUKH, TEOMETPHUHU.

YucioBble MOCAEA0BATEIBLHOCTH U MPOTPeccuu

PacniosHaBaTh  apu(pMETHUECKYI0 U TE€OMETPUYECKYIO IPOrPECcCUU  MpHU
pa3HbIX crioco0ax 3aJaHusl.

BbIONMHAT,  BBIYMCIIEHHS C  HUCHOJB30BaHMEM  (QOpMya N-ro  4ieHa
apuMeTH4ecKol M TeOMETPUYECKON MPOTPECCHid, CYMMBI TIEPBBIX N YJICHOB.

W300pakaTh  4WiIEHbl MOCJIENOBATEIbHOCTH  TOYKAMH Ha KOOPAMHATHOMN
TJIOCKOCTH.



Pemrate 3amaum, CBSI3aHHBIC C YHCIOBBIMH TIOCIICIOBATCIIBHOCTSIMH, B TOM
qucie 3a7a4d W3 peajbHON XKM3HU (C HCIOJIB30BAaHUEM KaJbKYJISTOpa, MUGPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIIACC

KosmyecTBO 4acos
HaumeHoBaHue pa3iesioB U TeM JyieKTpOHHbBIE (HU(PPOBLIE)
Ne i/t KonTponbHbie
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypChl
padoTbI
1 Yucna u Beruncinenus. ParmonaibHbie 2543 1 bubmnoreka IIOK
YHCIIa https://m.edsoo.ru/7f415b90
bubnmoreka [JOK
+ 1
2 AJrEOpaITIECKNE BHIPAXKCHILA 27+4 https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
20+5 1
3 Y PaBHCHHs! H HCPABCHCTRA https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
K .® 24+ 1
4 0OpAUHATS!  rpaduKn. DyHicin > https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
> TosToperne i 0bo0OmenHe 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 119 5
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https://m.edsoo.ru/7f415b90
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8 KUVIACC

KosmuecTBo 4yacos
HaumeHoBaHMe pa3iesioB U TeM deKTpoHHbIE (HU(POBHIE)
Ne i/ KonTtpoJsbHbie
NMPOrpaMmbIl Bcero o0pa3oBaresbHbIE pecypchl
padoThI
bubmuoreka IIOK
1 4 .K 15
ncia v Beiaucienus. KBaapaTHeie KopHU htos://m.edsoo.ru/ 741 7af8
) Uucna u Berauciieanss. CTEIeHsb ¢ 1eTbIM 7 bubmuoreka IIOK
IOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anre6panyecKkue BbIpaKEHUSI. 5 1 bubmmoreka [JOK
KBanpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BbIpaKeHUsI. 15 1 bu6muoreka LIOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBa. KBapaTHbie 15 1 bubmmoteka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHust 1 HepaBeHCTBA. CHCTEMBI 13 bu6mmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f417af8
bubnumoreka [JOK
. H 12 1
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTsa httos://m.edsoo.ru/7€417af8
bubnuoreka IIOK
8 O .0 5
YHKUHH. LICHOBHBIE TORATHA https://m.edsoo.ru/7f417af8
9 Oynknuu. Yucnossie GyHKITUH 9 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpeHue 1 0600IIeHNE 6 1 nomotexa O
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



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 KJIACC

KosmuecTBo 4yacos
HaumeHoBaHMe pa3aesioB U TeM dyeKTpoHHbIE (HU(PpOBHIE)
Ne i/ KonTtposabHbie
NMporpamMmaI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTbI
1 Yucna v BeIuKcieHus. J|ecTBUTEbHbBIC 9 bubmuoreka IIOK
qyrcia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y paBHEHUSI C 14 | bubnmnoreka [IOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnnoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
b K
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 nobmmorexa O
https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
1 1
> Pynxunn 6 https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
6 4 15 1
HCHOBBIC HOCTEAOBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHUe, 0000IICHNE, CHCTEMATH3AITHS 18 1 Bu6nuoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6



https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

* Maremarnka. Anrebpa: 7-i kiacc: 0a30BbIi YPOBEHb: YUeOHUK; 15-¢ n3nanue,
nepepaborannoe, 7 kmacc/ Makaperaes FO.H., Munmgiok H.I'., HemkoB K.U. u
np.; nox penakmuen TemsikoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«3pnarensctBo «IIpocBemieHue»

» Matemaruka. Anrebpa: 8-i kiacc: 0a30BbIi YPOBEHb: YueOHUK; 16-¢ n3manue,
nepepadborannoe, 8§ kinacc/ MakapeiueB FO.H., Munntox H.I'., Hemkos K.U. u
np.; nox penakiuen TemskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemeHue»

» Matemarnka. Anredpa: 9-i kiacc: 0a30BbIM YPOBEHb: YUueOHUK; 15-¢ n3manue,
nepepaboranHoe, 9 kimacc/ MaxkaperueB FO.H., Munmgiok H.I'., Hemkos K.W. u
np.; nox penakiuen TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO

«H3paTenbpcTBO «HpOCBCHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JIJId YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






