MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK U TyMAHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIe W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HaXOAWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolMIMXCsA: OHM HWCHOJB3YIOT JACIyKTUBHBIE H
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3aliei JesITeIbHOCTHOTO IPUHIINIA 00yYeHUSI.

B crpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIpaXKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX colaepiKaTeabHO-METOIUIECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredOpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTr0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aITOPUTMAMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IIOBCEIHEBHOM
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro JUIsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJENEH, ONMCaHUs IIPOLIECCOB H
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palOHAJIBHBIMUA YKCIIaMU. Pelienne 3axad U3 pealbHOW NPAKTUKW HA YacTH, HA
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON MMPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTAaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
Croco0OM MOACTaHOBKU. IIpvmepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (OpMyIamMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padbmyeckoe pernieHue ITUHEWHBIX YpPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBaapatHbeiii kopeHb U3 uwncia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LeabIM IOKa3aTeneM U €€ cporicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJIeHHEe alreOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTe ONpeAesieHUsT W MHOXKECTBO 3HAauYCHUU
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JecCATUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKpPY’KarOILIEM MUPE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUH, CBOISIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienune cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IHPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca «Airedpar
XapaKTEepU3yIOTCA:

1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHHCKONW MAaTeMAaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JOCTHIXKEHUSM POCCUMCKUX MAaTeMaTUKOB U POCCUHCKOMN
MaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ASTUX JIOCTHKEHUH B JAPYrHMX HayKax M
MPUKIATHBIX chepax;

2) rpa:kaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITMOJHEHUIO OOSI3aHHOCTEN Tpa)KJIaHWHA U pealu3alldyd €ro Ipas,
MPE/ICTABICHUEM O MATEMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD,
SBJICHUM, TIPOLIETYp TPaKIAHCKOTO 001IecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO JTHYECKHUX TMPOOJEeM, CBS3aHHBIX C MPAKTHYCCKUM TPUMCHEHHEM
JTOCTIKCHUH HAyKH, OCO3HAaHHUEM BAXXHOCTH MOPAIbHO-3TUYECKHX TIPUHIUAIIOB B
JEeSTEIBLHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHWH TMPAKTHYECCKUX 3a7a4 MaTEMaTHICCKOMN
HaIPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHUECKOTO0 OOpa30BaHUS Ha MPOTSHKCHUHU
BCEH JKM3HU ISl YCIIEIIHONW MPO(eCCUOHAIBHOM NEATeIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHUW, OCO3HAHHBIM BBIOOPDOM ¥ TIOCTPOCHHUEM HWHJUBHIYAIbHOW TPACKTOPUHU
o0pa3oBaHMsI W JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U ICTETUYECKOMY BOCIPHUSATHUIO MATEeMaTHYECKUX
OOBEKTOB, 3aJa4y, pEHICHUM, pacCyXJIEHUW, YMEHUIO BHJECTh MAaTEeMAaTHUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHCHTAIIUEH B JIEATEITLHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEACTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI YEIOBEKa, MPUPOABI M OOIIECTBA, MOHUMAHHUEM
MaTeMaTUYeCKOW HayKd Kak cdepbl YeJTOBEUYECKOW IESITEIBHOCTH, ATANoOB €€ pa3BUTHS U
3HAYUMOCTH JII1  Pa3BUTHS [HUBWIM3AIMH, OBJIQJCHHEM S3BIKOM MaTEMaTUKH |
MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM ITO3HAHWUS MHPA, OBJIAJCHHEM MPOCTEHIITMMHU
HaBBIKAMH HCCIICIOBATEIIBCKOMN eI TEIIEHOCTH;

6) ¢usuyeckoe BocnuTanue, (OpMUpPOBAHNE KYJLTYPbl 3/10POBbSI H
IMOIUOHAIBHOTO 0JIATONOTYYHsI:

TOTOBHOCTBIO TIPHUMCHAThL MaTEMaTHYCCKHE 3HAHWS B HWHTEPECAaX CBOETO 3JI0POBBS,
BEJICHUS 3/I0POBOT0 00pa3a XKU3HU (37J0pOBOE MUTaHUE, COATaHCUPOBAHHBIN PEKUM 3aHITHI
U OT/IbIXa, peryiisipHas pu3ndeckas akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBbIKAa PEQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ IpaBa APYTroro YeIOBeKa;



7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

OpHeHTaHI/Ieﬁ Ha IPUMCHCHHUEC MATCMAaTUYCCKHUX 3HAaHUU IJi1 pCUICHUA 3a/1av1 B 06J'IaCTI/I
COXPAHHOCTHU OKPY’KarolIeld Cpelibl, TJIaHUPOBAHUS TMOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJICACTBUNA  JUIi  OKpY’KaloIled cpeapl, OCO3HAaHHEM TIJ100aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEN UX PELICHHUS;

8) ajanTanus k M3MEHSIOMIUMCS YCJIOBUSIM COLUAJIBLHON M NPUPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHUAX HEOMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO JIeSITEIHbHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS
y JApyTHX JI0JIeH, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HAaBBIKU U
KOMIICTCHIMHN U3 OIIbITA APYI'UX;

HEO0OXOUMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHUN, B TOM 4HCIE (OPMYyIUPOBATH
UJIeH, TIOHATHUS, THIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JE(PUIUTHI COOCTBEHHBIX 3HAHWW W KOMIIETCHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIOMINII KOHTPMEP, KOPPEKTUPOBATh TPUHUMAEMBbIE PEILIECHUS U
nercTBus, GOPMYJIMPOBAThH M OIICHUBATH PUCKHU U MTOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

Bba3oBble jiornyeckue AeiicTBUA:

e BBIBIATH W XapaKTepU30BaTh CYIICCTBCHHbIE MPU3HAKA MaTEeMAaTUYECKUX
0OBEKTOB, MOHATUHN, OTHOIIEHUN MEXAY MOHATHIMU, POPMYIUPOBATH OMPEICICHUS
MNOHATUMN, YCTAHABIIMBATh CYIIECTBEHHbIN MPU3HAK KilaccU(UKaIMKM, OCHOBaHUS IJis
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3ZOBBIBATE CYKJIEHUS: YTBEPAUTEIIbHbBIE U
OTpHULaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBIBIATh MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHUs B
dakTax, MaHHBIX, HAOMIOJACHUSX U YTBEPKICHUAX, Mpejiaratb KPUTEPUHU ISt
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JIeNIaTh BBIBOJBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIFOUEHUN 10 aHAJIOTHH;

e pa3bupaTh JOKa3aTeNbCTBA MAaTEMaTHMUECKUX YTBEPXKIEHUN (TpsMble U  OT
OPOTUBHOIO),  MPOBOAWTH  CAMOCTOSITEJIBHO  HECJIOXHBIE  JOKa3aTelbCTBa
MaTeMaTHYeCKuX (HaKTOB, BBICTPAaWBaTh apTyMEHTAIIMIO, NMPUBOIUTH NPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh Croco0 perieHus y4eOHOW 3a7aud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelleHusi, BbIOMpaTh Haubojiee MOAXOIAMIMM C y4ETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbcKne 1eiicCTBUSA:

e HCIOJIb30BAaTh  BONPOCHI KaK MCCIEAOBATEIbCKUN  HMHCTPYMEHT [O3HaHU,

dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHME  TPOTUBOpEYHE,  MPOoOIeMy,



CaMOCTOSITENIbHO yCTAaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3Y,
apTyMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TI0 CAMOCTOSITENILHO COCTaBIICHHOMY IIJIaHY HECIIOXKHBIM JKCIIEPUMEHT,
HEOOIBIIIOE HWCCIICIOBAaHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEKTa, 3aBUCUMOCTEH 0O0BEKTOB MEXKIY COOOM;

CaMOCTOATENbHO  (OpMYyIUpOBaTh OOOOIIEHWS ¥ BBIBOABI IO pe3yJbTaTaM
NPOBEACHHOTO  HAONIONCHWsS,  HWCCICOBAaHMS,  OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE TMpoIecca, a TaKKe BBIABUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOUHOCTH MH(OpPMALIMK, JaHHBIX, HEOOXOIUMBIX
IUIS PELICHUs 3aJa4H;

BBIOMPATh, AHAIU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U POPM IMIPEICTABICHHUS;

BBIOMpPATh (POPMY NPEACTABICHUS HHPOPMALMH M WLUIIOCTPUPOBATH pEUIAEMBbIE
3aJlauM CXeMaMH, JuarpaMmMaMu, HHOHM rpa@uKoil 1 ux KOMOMHAIUAMUY;

OLICHHMBATh HAAEKHOCTh MH(POPMALMU IO KPUTEPHUSM, MPEAJIOKEHHBIM YUYUTEIEM
WM C(POPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEpPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPUHUMATh W (OPMYyIHUpPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCJIOBHUSIMHU U
HEJISIMU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, [laBaTh TMIOACHEHUSI 1O XOJy PpEIICHUs 3a7ayH,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTaT;

B XOJe OOCYXIEHHWs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbI,
po0JIeMbl, pelraeMon 3a/1auu, BRICKA3bIBATh U/, HAIICJICHHBIE HA TIOUCK PEIICHUS,
COTIOCTaBIISATb CBOM CYXKJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JIHAJIOTA,
oOHapyXKWBaTh pa3IMdWe MW CXOACTBO TIO3WIMHA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yAbTaThl PEIICHHUS 3aJadd, SKCIEPUMEHTa, HWCCICIOBAHMS,
POEKTa, CaMOCTOSITEIbHO BBIOMpaATh (opMaT BBICTYIUICHUS C YYE€TOM 3ajad
IPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH;

MMOHUMATh M HUCIIOJIh30BaTh MIPEUMYIIECTBA KOMAHIHON ¥ WHIWBHIYAIbHOU PaOOTHI
IIPH PEIICHUHN YYECOHBIX MAaTEMaTHICCKUX 3a]1aY,

MpUHUMATh 1I€h COBMECTHOW JEATEIHHOCTH, IUJIAHUPOBATh OPTAaHU3AIUIO
COBMECTHOM pabOThI, pacmpenemnsiTh BUAbI padOT, JOTOBAPUBATHCSA, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TIpynmoBbIX (opMax paboTbl (0OCYyXaeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMbI M JIPYTHE), BHIOIHATH CBOIO YacTh padOTHl U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTMMU YJ€HAMU KOMAaH/bl, OIICHUBATh KAYECTBO CBOETO BKJIa/a
B 00mUi TPOAYKT IO KPUTEpHUsM, CEHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJEUCTBHUSL.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

e CAMOCTOSITENIBHO COCTABJIATH IUJIAH, aJrOPUTM pEUIeHUs 3adadd (WIA €ro 4acth),
BbIOMpaTh CrHoco0 pelIeHuss ¢ y4E€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C YUETOM
HOBOM HH(OpPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

e BIAACTh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibpTaTa
pelIeHNsT MaTeMaTUYECKOH 3a1auu;

e IIPENBUJETh TPYAHOCTH, KOTOpPbIE MOrYT BO3HUKHYTb IpPH PELICHUM 3aJauH,
BHOCHUTH KOPPEKTHBBI B JCSTEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAWICHHBIX
OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IIOCTABICHHOW LEIN MU
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTUKEHUSI WIM HEIOCTH)KEHUS LIE€TIH, HaXOAUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xony oOydenuss B 7 kjacce oOydarOUIUMUCS TMOJYYUT CIICAYIOIIUE MPEIMETHBIC
pE3yNbTATHI:

Yucaa 1 BBIYUCTCHUSA

BoInonHATh, coyeTass yCTHbIE U MUCbMEHHbIE NPHUEMBI, apU(PMETHUECKUE ACUCTBUS C
palMOHAIBHBIMUA YUCITIAMH.

Haxonuth 3Ha4YeHMs] YHUCIOBBIX BBIPAXKEHHM, MPUMEHATh PAa3HOOOpa3HbIE CIIOCOOBI U
npuEMbl BBIYMCICHUS! 3HAUYEHUM JIPOOHBIX BBIPAKEHUH, COAepKalluX OOBIKHOBEHHbBIE U
JECATUYIHBIC POOH.

[lepexoauTe OT oAHOW GOpMBI 3amUCU YuCen K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTU B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIBHBIEC YHCIIA.

OKpyTJIsITh ynca.

BbBINONHAT, NPUKUAKY W OLEHKY pe3yJbTaTa BBIYUCICHHHM, OLICHKY 3HA4YeHHM
YUCJIOBBIX  BBIPAKEHUW. BBIMOMHATE JEHCTBHUA CO CTENEHSIMH C HATypajJbHbIMU
IIOKa3aTeJIMH.

[IpuMeHATh NPU3HAKY JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

Pemate nmpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHbIE C OTHOLIEHHWEM BEJIUYUH,
MPONMOPIMOHAIBHOCTRIO BEJIUYHMH, MPOLEHTAMU, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a/1a4y ¢ y4ETOM OIrpaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp3oBaTh anredpandyeckyr0 TEPMHUHOJOTHIO U CHMBOJHUKY, NPUMEHSITH €€ B
Mpoliecce OCBOEHUSI yueOHOro MaTepHala.

Haxonuthb 3HaueHMst OyKBEHHBIX BBIPAKEHUN NIPU 33JaHHBIX 3HAYEHUAX IEPEMEHHBIX.

BoimonHsATe mpeoOpa3oBaHMs LIEJOTO BBIPAKEHUS B MHOTOWIEH MPHUBEACHUEM
MOTI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.



BpINOMHATE yMHOKEHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYJIEHA Ha MHOTOYJIEH,
OPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa30KEHUE MHOTOWICHOB HA MHOYUTEM C MOMOILBIO BHIHECEHUS 3a
CKOOKM  OOIIEro MHOXUTENsS, TPYNIUPOBKM  ClIaraéMblX, TMpPUMEHEHHUs  (HOpMys
COKpAILLIEHHOI'O YMHOKEHHUS.

[IpuMeHATh TpeoOpa3oBaHUs MHOTOWIECHOB Ul PELICHUS pa3IMYHbIX 33J1ad U3
MaTE€MaTHUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypaJIbHbIMM  TOKa3aTEIsIMH IS
peoOpa3zoBaHusl BHIPAKECHHI.

YpaBHeHNs U HEPaBeHCTBA

Pemars nuHelHbIE ypaBHEHUS ¢ OMHOW NIEPEMEHHOW, IPUMEHSIS IIpaBuila Iepexoaa oT
UCXOJHOTO YPaBHEHUS K PABHOCUIBHOMY eMmy. IIpoBepsTh, SABIAETCS JM YHCIO KOPHEM
YpaBHEHHUS.

[IpuMeHATh rpaguuecKkue METOIbl IPH PELICHUH JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TogOupaTe npuMepsl map 4YUCeNd, SBISIOLIMXCS PEIICHHEM JIMHEWMHOTO0 YpPaBHEHHS C
JIBYMSI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JIMHEHWHOIO YypaBHEHUS C JIByMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMS.

Pemare cucteMbl IByX JMHEWHBIX YPABHEHUW C JABYMsS IEPEMEHHBIMH, B TOM YHCIIE
rpaguuecku.

CocTaBisATh M peniaTh JUHEHHOE YpPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUU I10
YCJIOBHUIO 3aJja4, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aayM IOJyYCHHBIN
pe3yibTar.

DOYyHKIUU

N3o0paxkath Ha KOOPAMHATHOM MPSMOM TOYKHU, COOTBETCTBYIOIIME 3aJaHHbBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEpBajbl, 3allMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anre0pandeckoMm si3bIKe.

OTMeuarh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM, CTPOMUTh
rpaduku muHeHbIX GyHKUUd. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh ¢ MOMOUIBI0 (DYHKIIMII M3BECTHBIE 3aBHUCUMOCTH MEXKIY BEJIMYMHAMU:
CKOpOCTb, BPEM, PACCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTbD, IIPOU3BOIUTEIILHOCTD, BPEMS,
00BEM paboTHI.

Haxonuthb 3HaueHHne PyHKIMU IO 3HAUEHHIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod mpeacTaBieHus U aHaau3a HHGOpMaIlUU, U3BJIeKaTh U
MHTEPIPETUPOBATh HUH(POPMALIHIO U3 TPapUKOB pPeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koniy oOyueHus B 8 kJjacce oOydaromuiics MOJYYUT CIEAYIOLUIUE IMPEAMETHBIC
pEe3yJbTaThI:

Yuciia ¥ BBIYUCTICHUS

Hcnonp30BaTh HayalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIBHBIX YUCEN IS
CPaBHEHHUS, OKPYTJICHUS W BBIYUCICHUH, N300paXkaTh NEHCTBUTENbHbIE YHCIa TOYKAMH Ha
KOOPJUHATHOM MPAMOM.



[IpumeHsTh MOHATHE apUPMETHUUECKOTO KBAJAPATHOTO KOPHS, HaXOAWTH KBaJpaTHBIC
KOPHM, UCHOJB3ysl MNpU HEOOXOAMMOCTH KaJbKyJsATOp, BBINOJHITH MPeoOpa3oBaHUs
BBIPAKEHUH, COAEPKAIINX KBAIPAaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OONBIIUX U MaJbIX YUCEN C MOMOIIBIO JECATUYHBIX JpoOeh U
crenenen uncia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHSATHUE CTENEHU C IEeJIbIM IOKa3aTelieM, BBINOJIHATh MPeoOpa3oBaHMUS
BBIPAKEHUI, COAEPIKAIINX CTETIEHU C IIEIbIM MOKA3aTEJIEM.

BbINonHATE TOXKIECTBEHHBIE MPEOOpa30oBaHUs PAIMOHAIBHBIX BBIPAKEHUI HAa OCHOBE
MpaBWJI ACHCTBUIA HAJ MHOTOWICHAMH U anreOpandecKuMU APOOsIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTy mnpeoOpa3oBaHUA BBIPAKEHUM JUISI PEHICHHS pa3IMyHBIX 3a7a4y U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHON MMPAKTUKH.

YpaBHeHNs U HepaBeHCTBA

Pewate nuHeliHble, KBalpaTHbIE YPABHEHUS M PALIMOHAJIbHBIE YPABHEHHUSI, CBOSIIIAECS
K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBOANTH MPOCTEMIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUI, B TOM YHUCIIE
C MpUMEHEHUEM TpaduuecKkux mpeacTaBlieHuil (YCTaHaBIUBAaTh, UMEET JIM YPABHEHHUE WU
CUCTEMa YpaBHEHUI pelIeHUs], €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3aJayd K €€ aireOpandyeckod MOJEIH C
IIOMOIIBIO COCTaBJICHUsI YPABHEHUS WM CHCTEMBI YpaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJYYEHHBIN pe3ynbTar.

IIpuMeHATH CBOWCTBA YHCJIOBBIX HEPABEHCTB JUISI CPAaBHEHMs, OLEHKH, pPEIaTh
JMHEWHBbIC HEPABEHCTBA C OJHOM MEPEeMEHHOM M HX CHUCTEMbl, JaBaTh I'padUyeCcKyro
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TonumaTte ¥ UCMONB30BaTh (YHKIMOHAIBHBIC TIOHSITHS W  S3bIK  (TEPMUHBI,
CUMBOJIMUECKUE 0003HAUYCHUS), ONPEesiTh 3HaUeHUE (YHKIIMU MO 3HAYCHUIO apryMeHTa,
OnpeaensaTh CBOMCTBA (YHKLMHU 10 €€ TpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = kiX, y = X2,y = x3,y = |X|, Y = VX, OnHCBIBATH CBONCTBA YHCIOBOH (GYHKIHMH IO €&
rpaduky.

K koHiy oOyuenuss B 9 kjacce oOy4arOUIMIiCS MOJYYUT CIEAYIOLIME MPEIMETHbBIE
pE3yNbTaThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonasaTs apudmeTrueckue NedCTBHs ¢ PallMOHATLHBIMU YMCIaMU, COYeTasi YCTHBIC
Y IUCbMEHHbIE TPUEMBI, BBITIOJIHATD BHIYUCICHUS C UPPALIMOHAIBHBIMU YUCIaMHU.

Haxonuth 3HaueHHs CTeNeHEH C IEeNbIMU TOKa3aTels MU W KOpPHEW, BBIYUCISTH
3HAYEHUSI YUCTIOBBIX BHIPAKECHMUIA.

OKpyrJisiTh JE€HCTBUTENBHBIE YHCIIA, BBIMOJIHATh MPUKUIKY pe3yJibTaTa BbIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHU.

YpaBHeHUS U HEPABEHCTBA



PemaTe nuHEVWHBIE W KBAaJApPATHBIE YPABHEHUS, YPABHEHUS, CBOIAIIMECA K HHUM,
MpOoCTEHIne APOOHO-PAITMOHAIBHBIC YPABHCHHUS.

Pemate cuctemsbl ABYX JUHEMHBIX YPaBHEHUMN C ABYMsI IEPEMEHHBIMU U CUCTEMBI JBYX
ypaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SABJISACTCS JIMHECUHBIM.

Pemats TekcTOBBIE 3ajauM aareOpanuecKuM CIOCOOOM C TOMOIIBIO COCTABJICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIC
C MpUMEHEeHHEeM rpaduuecKux MpeCcTaBlICHU (yCTaHABIMBATh, UMEET JIM YPaBHCHHUE WIIU
CHUCTEeMa YpaBHEHUH pelIeHus, eClId UMEET, TO CKOJIBKO, U IpodYee).

Pemate nuHEWHBIC HEpPaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, M300pakaTh pPEIICHHE
HEPABEHCTB HA YHCJIIOBOM MPSMOM, 3alMChIBATh PEIIEHHUE C TOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBbl JMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, HM300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOU
MPSAMOM, 3aIUCHIBAaTh PEIICHUE C IOMOIIBIO CHUMBOJIOB.

Hcnonbs3oBaTh HEPAaBEHCTBA MIPU PENICHUM PA3JIMYHBIX 3a7a4.

DOYyHKIUU

Pacno3naBate  QyHKIMH  W3y4eHHBIX  BHUAOB. [loka3piBaTh  CXEMaTHYECKHU

pacIioyio’KeHUe Ha KOOPIMHATHOM MIockocTh rpadukoB GpyHkiuii Buna: Y = kx, y = kx + b,y
= kix, y=ax2 + bx + ¢,y = x3, y = VX, y = [X|, B 3aBucHMOCTH OT 3HAuCHHii
K02 (PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTth 1 M300pakaTb CXEMaTUYECKU TpaUKy KBaAPATUUHBIX (PYHKIUN, OIUCHIBATD
CBOMCTBA KBaIPAaTUYHBIX (DYHKLIMM 110 UX rpaduKam.

Pacno3naBaTh KBaJpaTUUHYIO (QYHKIUIO 10 (opmysie, NPUBOAUTH HPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBble MOCTEA0BATETbHOCTH U MIPOTPecCH

Pacnio3HaBaTh apu(pMETHUYECKYI0 U T'€OMETPUYECKYIO TMPOTPECCMU TPHU  Pa3HbIX
croco0ax 3a7aHusl.

BbINONMHATE BBIYKUCIEHUS C UCTHOJIb30BaHUEM (OPMYII N-TO WiieHa apuPMEeTHUECKON U
r€OMETPUYECKOU MPOTrPECCUil, CYMMBI IIEPBBIX N YWICHOB.

N300paxxaTs 4eHbl OCIEI0BATENIbHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YKUCIOBBIMH TOCJIEAOBATENBHOCTSAMHU, B TOM YHUCIE
3aJlauM U3 peaNbHOM JKHU3HHU (C UCTOIb30BAaHUEM KAJIbKYJIATOPA, HIU(POBBIX TEXHOJIOTHUH).



