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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00Iero oOpa3oBaHMs: OHA
o0OecrieunBaeT W3y4YE€HHUE [JIPYTUX JUCHMIUIMH, KAaK €eCTECTBEHHO-HAy4YHOro, TaK H
I'YMaHUTAPHOTO LUKIOB, €€ OCBOCHHE HEOOXOJIMMO JUIsl MPOJOJDKEHUS OO0pa3oBaHUs U B
MOBCEIHEBHON  ku3HU. Pa3zButne Yy oOydaromuxcsi HAy4YHBIX MPEICTaBICHUA O
MPOUCXOXKJIECHUM U CYIIHOCTH anreOpanueckux aOCTpakiuid, crnocode OTpakeHUus
MaTEMaTUYeCKOW HayKOW SBJICHMM ¥ TIPOLIECCOB B TPHPOAEC U OOIIECTBE, poOJIU
MaTEMaTUYECKOro MOJEIMPOBAaHUS B HAYYHOM [O3HAaHUU M B MPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS W KA4YECTB MBIIUICHUS, HEOOXOIUMBIX ISt
aJanTany B COBPEMEHHOM IM(dpoBoM oOmecTBe. M3ydenune anrebpbl obecredmBaeT
pa3BUTHE YyMEHHUS HaOJIOAaTh, CpPaBHHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTHU MBIIUIEHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUS
U BBIBOJBI, (QopMynHpoBaTh yTBepxkaAcHUs. (OcBoeHue Kypca anreOpbl obOecreunBaeT
pPa3BUTHE JIOTMYECKOTO MBIIUICHUS] OOYYaIOIIUXCS: OHHM MCIONB3YIOT JEAYKTHUBHBIE H
WHAYKTUBHBIE pacCyXIeHus, o0000meHne U KOHKPETH3aluio, aOCTparupoBaHHe W
anajoruto. OOydeHue anreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSITEIBLHOM
JESATENIbHOCTH O0Yy4aroluxcs, I[OTOMY CaMOCTOSITEJIbHOE pEIleHUuEe 3a/iad  SBJISETCS
peanu3anuen 1esTeIbHOCTHOTO MPUHITUIIA 00yUEeHUS.

B cTpykrype mporpamMmbl y4eOHOTO Kypca «Ajaredpa» naias OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEp)KaTeIbHO-METOINYeCKue TuHUM: «Hucma u
BEIYHCIICHUSY, « ANreOpanvecKue BeIpaKeHUN», «Y paBHCHUSI U HEPABEHCTBAY, « DYHKITUNY.
Kaxnas U3 3TuX comepx aTeIbHO-METOANUECKUX JIMHUNA Pa3BUBACTCS HA MPOTHKEHUM TPEX
JeT W3Y4YeHUs Kypca, B3aUMOJCUCTBYS C JPYTMMH €ro JIMHUSIMH. B Xome wusydeHus
yu4eOHOro Kypca OOy4arouuMmcsl TPUXOTUTCS JIOTUYECKH pacCyXkaaTh, HUCIOIb30BaTh
TEOPETUKO-MHOKECTBCHHBIN $3bIK. B CBS3M C 3TUM B MporpaMMmy ydeOHOTO Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHMKHU, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTU4YecKoro oOpa3oBaHUs U CIIOCOOCTBYIOIIME OBIAJACHHUIO O0yUYarOIIUMUCS
OCHOB YHHMBEPCAJIBHOTO MaTeMaTU4YecKOro s3bika. ConepKaTellbHOW H  CTPYKTYPHOM
0COOEHHOCTBIO YUEOHOTO Kypca «Anre0pay sIBIsSETCS €ro0 MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «UWcia W BBIYHUCICHUS» CIYKUT OCHOBOHM sl JaJbHEUIIETO
U3YYCHUS] MAaTEeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JJOTUYECKOTO MBIIIUICHUS,
GbOpMHpPOBAHUIO yMEHHUS TIOJIb30BATHCA ~ ANTOPUTMAMH, a TaKKe MPUOOPETECHUIO
MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX ISl MMOBCEIHEBHON JKW3HHW. Pa3BUTHE TOHATHS O
Yiclie Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs CBS3aHO C pAlMOHATBHBIMH U
UppaAIMOHATIFHBIMU YUCIaMH, (POPMHUPOBAHUEM TPEICTABICHUN O JCHCTBUTEIHLHOM YHUCIIE.
3aBeplieHre OCBOCHHUS YUCIOBOM JIMHUHM OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIO.

Conepxkanue AByX anreOpamdecKkux JMHUA — «ANTeOpandecKue BBIPAKCHHS» U
«YpaBHEHHs] M  HEPaBEHCTBA» CHOCOOCTBYET (POPMUPOBAHUI0 y  OOYyYarolUXCs
MaTEeMaTHYECKOTO arnmapara, HeoOXOJUMOro IS PEIIeHUs 3aJa4 MaTeMaTUKH, CMEXHBIX



OpPEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOro o0OIIero
oOpa3zoBaHMsi ydeOHBIM Marepuan TPYNIUPYETCS BOKPYT pPAIlMOHAJBHBIX BBIPAKEHUM.
Anrebpa JIeMOHCTPHpPYET 3HAUCHHE MaTEeMaTHKM KaK S3bIKa JUIS  TOCTPOCHUS
MaTEMaTUYECKUX MOJEJICH, OMUCAHUsl MPOLIECCOB M SIBJICHUI pealbHOro Mupa. B 3amaun
oOydeHus: anreOpe BXOAST Takke NalbHEillee pa3BUTHUE aJTOPUTMUYECKOTO MBIIUICHUS,
HE00X0MMOr0, B YaCTHOCTH, JUIsl OCBOEHUSI Kypca UHGOPMATUKHU, U OBJIAJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxaenuid. [I[peobpazoBanune CMMBOIBHBIX (HOPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpaKeHUsI, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Conepxanve (yHKIIMOHATBHO-TpaQUUECKOW JMHUW HAIEJICHO Ha IOTydYeHUE
oOyJarouuMucs 3HaHUW O (QYHKIUAX KaK BakKHEHIIe MaTeMaTHYeCcKOW MOJeNu s
OTMCaHUS M UCCIEIOBaHUSI pa3HOOOPAa3HbIX MPOLIECCOB U SIBIICHUN B MPUPOJIE U OOIIECTBE.
N3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOMIMXCS YMEHHS HCIOJIb30BaTh
pa3nuYHbIE BBIPA3UTEIbHBIE CPEICTBA A3bIKA MAaTEMATUKH — CIOBECHBIE, CUMBOJIMYECKUE,
rpaguueckue, BHOCHT BKJIAaJ B (OPMHUpPOBAHUE MPEACTABICHUNA O pPOJM MAaTEMaTUKU B
Pa3BUTHUH LIUBUJIU3AIUU U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcsi y4yeOHBIM Kypc «Aunredpay,
KOTOPBIN BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3enbl coaepkanus: «Hucna u BBIYUCICHUS,
«Anredpanyeckue BhIPAKEHUSN», « Y PaBHEHUS U HEPABEHCTBA», « DYHKLIUM.

Ha uzydenue yue6Horo Kypca «Anredpa» orBoaurcs 306 gacos: B 7 kinacce — 102 gaca
(3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hezento), B 9 kiacce — 102 yaca (3 gaca
B HEJICIIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JECCATUYHBIC, TIEPEXOA OT OJHOU (hOopMBI 3amucu Apoder K
apyroy. lloHsTHe panMOHAaIBHOrO 4YHWCIIA, 3alUCh, CPAaBHEHHME, YIOPSAOYMBAHUE
palMOHANBHBIX YKceNl. ApudMeTHYeCKUe JEeUCTBUS C pallMOHAIBHBIMU YuciaamMu. Perienue
3a/1a4y U3 peaybHON MPAKTUKHU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM MIOKA3aTeNIeM: ONpeleJIeHUE, MPeoOpa30BaHUE BbIPAKEHUN Ha
OCHOBE OIPEAEIICHHUS, 3alIUCh OOIBIINX Yncen. [I[poneHTsl, 3anuch TPOLIEHTOB B BUAE 1po0Ou
U JApoOu B BHUJE MPOIEHTOB. TpU OCHOBHBIC 3aJaud HA MPOILIEHTHI, PEIICHUE 3aJad W3
pEAIBHOM ITPAKTUKMU.

[IpyuMeHeHue IPU3HAKOB JEIMMOCTH, pPa3JIOKEHHE Ha MHOXKUTEINM HAaTypajbHbBIX
qucel.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi ¥ oOpaTHasi IPONOPLHUOHATBHOCTH.

AJredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIIOBOE 3HAUYEHHUE BBIPAXKEHUA C IIEPEMEHHOMN. J[OIyCTHMBbIE 3HAUYECHUS
nepeMeHHbIX. lIpencraBieHre 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B BHIE (DOPMYJIBI.
Boeruucnenuss no dopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaXXEHUM, TOXIECTBEHHO
paBHbIE BBIPAKEHHUSI, PABUJIA TPEOOPA30BaHU CYMM U MPOU3BEICHUI, IPABUIIA PACKPBITUS
CKOOOK 1 IIpUBEJIEHUS TOJOOHBIX CIIaraeéMblX.

CBoONiCTBa CTENEHH C HATYypaJIbHBIM [IOKA3aTEIIEM.

Opgnowrensl W MHOrowieHsl. CreneHp MHoOrouwieHa. CJOKEHUE, BBIYMTAHMUE,
YMHOXEHHE MHOrOWJICHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBagpaT CYMMbI U
kBagpar pasHocth. dDopMyna pa3HOCTH KBaAparoB. PasioxkeHne MHOTOWICHOB Ha
MHOYKHUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb  ypaBHEHMs, IMpaBuja  NpeoOpa3oBaHUs  YpaBHEHHS,
PaBHOCWJIBHOCTh YPABHEHUM.

JluHenHoe ypaBHEHHE C OJHOM IMEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
peleHne JTUHENHbIX ypaBHEeHUI. CoCTaBJI€HUE YpaBHEHUW MO YCJIOBUIO 3a1aud. PelieHue
TEKCTOBBIX 33724 C IOMOILBI0 YPaBHEHHUN.

JIuneliHoe ypaBHEHUE C IByMS ITIepeMEHHBIMU U ero rpaduk. CucreMa IByX JIMHEWHBIX
YpaBHEHUI C ABYMs NIEpEMEHHBIMU. PelieHre cuctemM ypaBHEHUN CIIOCOOOM MOJICTAHOBKH.
[IpuMeps! peleHnss TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunara Toukn Ha npsMoi. UucioBble TPOMEXKYTKU. PaccTosiHue Mexay IByMs
TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca u opAuHATa TOYKHA HA

KOOpJIMHATHOM MIocKoCTH. [Ipumeps! rpadukoB, 3amanubix hopmyinamu. UteHne rpagukos
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peanbHbix 3aBucuMocTed. [lonstue dynknuu. ['paduk dyskiuu. CoicTBa (GyHKIUH.

Jluneitnas ¢yuknus, e€ rpadpuk. I'paduk ¢ynkmuu Yy = [X|. I'paduueckoe perieHue
JIMHEWHBIX YPABHEHNUN U CUCTEM JIMHENHBIX YPABHEHUM.
8 KUIACC

Yucia 1 BbIYMCICHUS

KBaapatueiii kopenb u3 uucna. [lonstue o0 uppanuoHalibHOM uucie. JlecsiTuuHbie
NpUOIMKEHUST UpPAIlMOHANIbHBIX uKcell. CBOMCTBA apuMEeTUUECKUX KBAJIpaTHBIX KOPHEH U
UX TPUMEHEHHE K NpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH UM BBIUUCICHUSIM.
JlercTBUTEIbHBIC YUCIIA.

CremneHb ¢ LEbIM MOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3aKMCh YNCTA.

AJiredpanyeckue BbIpaKeHUs

KBaapatTHblil TpEXWIEH, pa3I0KEHNUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpamdeckoi apobu. CrokeHue,
BbIUWTAaHUE, YMHOXKEHUE, JeJIeHUue anreopandyeckux apoOeil. PannonanbHble BbIpaXeHUs U
uX Mnpeodpa3oBaHUe.

YpaBHeHNs U HEPABEHCTBA

KBaapatHoe ypaBHeHHE, (popMysia KOpHEW KBaJIpaTHOro ypaBHeHUs. Teopema Buera.
Pemenue ypaBHEHMi, CBOIAIIMXCS K JUHEHHBIM M KBaJpaTHbIM. [Ipocreiimue apoOGHO-
palMOHaNbHbIE YPABHEHUS.

['padmueckas uHTEpIIpETALIMS YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH C ABYMs IIEpEMEHHBIMU. [IprMephl pelieHns: CHCTEM HENMHENHBIX YPABHEHUN C
JBYMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

UucnoBble HEpaBEHCTBA W MX CBOWCTBAa. HepaBEHCTBO € OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEpPABEHCTBA C OAHOM NepeMeHHOW. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DOyHKUMHA

[Tonsitue dynknuu. OOMacTh omMpeneneHUuss W MHOXKECTBO 3HAaYeHUW (YHKIIUU.
CriocoOsbI 3aanus QyHKITHIA.

I'padpux dynkuuu. Urenue cBoiictB QyHkiuu mno e€ rpaduky. [lpumeps rpadukon
(GyHKUHNA, OTPaXKaoIIKUX PeAbHbIE MPOLECCHI.

DyHKIMY, OMKUCHIBAIOIINE MPSIMYIO U 00paTHYIO TPOMOPIIMOHATILHBIE 3aBUCUMOCTH, UX
rpaduxu. Oyukiun Y = X2, y = X3, y = VX, y=|x|. 'padudeckoe pemenne ypaBHeHHH 1
CHUCTEM YpaBHEHUM.

9 KIIACC

Yucaa v BLIYUCJICHUSA



PaunonanpHble 4ucia, HppalMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JecATUYHBbIE IpoOu. MHOXXECTBO AEHCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIE YHUCIA Kak
OeCKOHEYHBIE JecSATHYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU MPSMOM.

CpaBHeHUE JIEHCTBUTENBHBIX YUCEN, apu(MEeTUUECKHE IEUCTBUS C JIEUCTBUTEIIbHBIMU
YUCJIaMU.

Pa3mepbl 00BEKTOB OKPY’KAIOIIETO MHPA, JJIUTEIBHOCTh MPOIECCOB B OKPYXKAIOIIEM
MHpeE.

[TpubnmkEéHHOEe 3HAYEHHE BEJIWYMHBI, TOUHOCTh MpuOIMxeHus. OKpyrieHue 4uced.
[IpukuaKa v OLEHKA PE3yIbTATOB BHIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHWH, CBOISAINMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbEN U YETBEPTOM CTEIICHEW
PAa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenne  npoOHO-pallMOHAIBHBIX ~ ypaBHEHUM. PelieHne  TEKCTOBBIX — 3a1ay
anreOpanyeckuM METOIOM.

VYpaBHeHuUE ¢ AByMs NEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem ABYX JMHEHHBIX
YPaBHEHUM C IBYMs IIEPEMEHHBIMU. PelieHne cucreM IBYX YpPaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHOoE, a Apyroe — BTOpol creneHu. I'papuueckast HHTEpIIpeTalns CUCTEMbl ypaBHEHUI
C ABYMs IIEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOU. PemieHne cucTteM JMHEWHBIX
HEPaBEHCTB ¢ OJIHOM nepemeHHou. KBanparubie HepaBeHcTBa. [ paduueckas nHTEpipeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS ITIEPEMEHHBIMHU.

DOyHKIUU

KBanpatuunas Qyskuus, e€ rpadux u cBoiictBa. [lapabosia, KOOpAMHATHI BEPIIMHBI
napadoJibl, 0Ch CHMMETPUU MapaOOJIbI.

I'padukn Gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicrsa.

YuciioBbIe MOCIE10BATEILHOCTH U MIPOrPeccuu

[lonsiTME  YMCIOBOM  NOCIENOBAaTENBHOCTH.  3aJaHUE  IOCIEA0BATEIIBHOCTH
peKyppeHTHOH (hopmysoil 1 popMyIioi N-To yjeHa.

Apudmernueckass u  reomeTpuyeckas mnporpeccuu. @Dopmynbl  N-ro  4ieHa
apru(PpMETUIECKON U TeOMETPUUECKONU MPOrPeCCUil, CyMMbI IEPBBIX N YJICHOB.

N300paxkenne 4jieHOB apu(PMETHUECKOM M T€OMETPUUYECKON MPOrpeccuil TOuKaMu Ha
KOOPAMHATHOM MIOCKOCTU. JIMHENHBIN U SKCIOHEHIIUANIbHBIN POCT. CI0KHbBIE MMPOIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTpaMMbI Yy4eOHOTO Kypca «Amnredpay
XapaKTEepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MHTEpPECa K IPOLLUIOMY M HACTOAIIEMY POCCHUWCKONM MaTeMaTHKH,
IICHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUAM POCCUHUCKHUX MATEMaTUKOB W POCCUUCKOU
MAaTEMATHYECKOW IIKOJbI, K HCHOJB30BAHUIK OSTHUX JOCTHKCHUW B JPYTMX HayKax H
NPUKJIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0SI3aHHOCTEH Tpa)KIaHWHA W pealii3alli ero Ipas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYP,
SBJICHU, IPOLEYP T'PaXKTAHCKOTO 00IIecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJCHHIO DJTHUYECKHX TIPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM
JOCTHKCHUW HAyKH, OCO3HAaHUEM BAXXKHOCTU MOPAJIBHO-3TUYECKUX IPUHIMUIIOB B
JEATEIIbHOCTU YYEHOT0;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE Y4YaCTHE B PEHICHUM NMPAKTUYECKUX 3a4a4 MATEMaTH4YECKOU
HaIPaBJICHHOCTHU, OCO3HAHUEM BAKHOCTH MAaTEMaTHYE€CKOro 0Opa30BaHUs HA MPOTSHKEHUU
BCEM JKM3HU JIJIs1 YCIIEUTHOW MPO(EeCCHOHABHOMN NEATeTLHOCTH U PA3BUTHEM HEOOXOIUMBIX
YMEHUM, OCO3HAaHHBIM BBIOOPOM U TOCTPOEHHUEM UWHIUBHUAYaJbHOW TPACKTOPUH
00pa3oBaHUsl W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECCTBEHHBIX
OTPeOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOIIMOHATFHOMY U 3CTETHUYECKOMY BOCHPUSTHIO MAaTEMAaTHYECKUX
O0OBEKTOB, 3aJlay, pEIICHHUH, pacCyXJACHUW, YMEHUIO BHUJCTh MaTEMATHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHEHTallMel B ACATEIHHOCTA HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSI 4YEJIOBEKa, MPUPOJBI M OOIIECTBa, MOHUMAHUEM
MaTeMaTHYECKOW HAayKu Kak cephbl YeIOBEUECKOM AeATEIbHOCTH, JTAloB €€ pa3BUTHS U
3HAYMMOCTH JUISI Pa3BUTHS UMBUIW3AlMHM, OBJIAJICHUEM SI3bIKOM MaTE€MaTUKU W
MAaTEMATHYECKON KYJIbTYPOM KaK CpPEICTBOM IO3HAHUS MHPA, OBJIAAECHHUEM ITPOCTECUILINMU
HaBBIKAMU HCCIIEA0BATEIIbCKON IESITEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (OpMHpPOBAHHME KYJbTYPbI 3A0POBbA U
IMOLMOHAJILHOIO 0JIaronoyYns:

TOTOBHOCTBIO NPUMEHSATh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO 310POBBS,

BEJICHUS 3/I0POBOTO 00pa3a KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEXXUM 3aHATUN
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U OT/BIXA, peryisipHas Gpuzndeckas akTUBHOCThH), COPMUPOBAHHOCTHIO HaBbIKa peQIICKCHH,
MIPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TAKOTO e MpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpI/IeHTaHI/Ief/'I Ha IPUMCHCHHUC MATCMATUICCKUX 3HAHUU JJI1 PCUICHUA 3a/1a4 B O6JI&CTI/I
COXPAHHOCTH OKPY’KaloIeH cpefibl, TUIAHUPOBAHUS MOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCJICACTBUM  JUISI  OKpY)KAlolIeW  cpeibl, OCO3HAHMEM TIJI00aJIbHOrO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanusa kK M3MEHAIOIUMCS YCJIOBUAM COUMAJILHON M IPUPOAHOI Cpe/bl:

TOTOBHOCTBIO K I[GflCTBPISIM B YCIIOBUAX HGOHpeI[eJ'IéHHOCTI/I, IMOBBLIIICHUIO YPOBHA
CBOCHM KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JACATEIbHOCTh, B TOM YHUCIIC YMEHUE YUUThCS
y JIpyTHX JIOJIeH, MPpUoOpeTaTh B COBMECTHOM ACATEILHOCTH HOBBIE 3HAHMS, HABBIKK U
KOMIICTCHIMH U3 OIIbITa APYI'HUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHHM HOBBIX 3HAHHM, B TOM uucie (QOpMYIHUPOBATH
nacu, IOHATHUA, THIIOTC3bI 00 oOBEKTax H SIBJICHUAX, B TOM YHCJIC pPAaHCC HCHU3BCCTHBIX,
0CO3HaBaTh JEPUIIMTHI COOCTBEHHBIX 3HAHMH W KOMIIETCHTHOCTEH, IIJITAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATH TPUHUMAEMbIE PELIECHUS U
nercTBus, HOPMYIHPOBATh U OIICHUBATH PUCKU U MOCEACTBUS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble 1oruyecKkue 1ecTBUA:

e BBISABIKITH W XAapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMATHYECKUX
OOBEKTOB, MOHATHH, OTHOLICHUH MEXKIY NOHITUSIMH, (DOPMYIHPOBATH OIPEIEICHHUS
NOHSITUN, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(PUKAIIMN, OCHOBAHMS 1JIs
000O0LIeHHS U CPAaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

e BOCIPUHUMATH, (POPMYIHPOBATH U MPEOOPA30BbIBATH CYXIACHUS: YTBEPAUTEIbHBIC
Y OTpULATEIbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

e BBIABIATH MAaTeMaTH4YECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IPOTUBOpEYUS B
(dakTax, JAaHHBIX, HAaONIOACHUAX U YTBEPXKICHUSAX, NpearaTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e JI€JIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U HWHIYKTUBHBIX
YMO3AKJIIOUYECHHM, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

e pa3bupaTh JI0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKACHUU (TMpsMble U OT
INPOTUBHOIO),  MPOBOJUTH  CAMOCTOSTEIBHO  HECJIOXHBIE  JI0KA3aTEIbCTBA
MaTeMaTU4YeCcKuX (PaKTOB, BHICTpAaWBaTh apryMEHTAIUIO, MPUBOAUTH NPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;



BBIOMpATh CMOCOO pelleHrs y4yeOHOW 3aiaud (CpaBHUBATh HECKOJbKO BApHUAHTOB
peuieHusi, BbIOMpATh HaubOoJee MOAXOAAMMM ¢ Yy4ETOM  CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKHe AeiiCTBUS.

UCIIOJI30BaTh  BOIMPOCHl  KaK  HMCCJIENOBATENLCKUM  HMHCTPYMEHT TO3HAHUS,
dbopMyaMpoBaTh  BOMNPOCHI,  (PUKCHUPYIOUIME  MPOTUBOpEYHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHUE;

MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUJIAaHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJIbIIIOE MCCIIEIOBAHUE TI0 YCTAHOBJIECHUIO OCOOCHHOCTEW MaTeMaTHYEeCKOTO
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOATEITLHO  (POPMYIHPOBATH OOOOIICHUS ¥ BBIBOJABI TIO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAOJIOJEHHUS,  HCCJENOBaHUS,  OLEHHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE  pa3BUTHE IpoIllecca, a TakKe BbIJBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJIATh HEJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX
JUISL peLIEHUS 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJOB U (POPM IMPEICTABICHMUS;

BBIOMpATh (popMmy mpeAcTaBieHUS HHPOPMALMH WU WIUIFOCTPUPOBATH pEIIaeMble
3aJlayu CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi 1 MX KOMOMHALUAMY;

OLIEHUBATh HAJAEKHOCTh MH(OPMALUK MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM
WK ¢HOpMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKAaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUMU C YCIOBHSIMU U
LEJSIMUA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 1O XOJAy pELICHUs 3a/layH,
KOMMEHTHPOBATH MOJIyYEHHBI PE3YJIBTAT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOM TEMBI,
npoOJemMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh WJIEH, HAIlCJICHHbIE HAa TOMCK
pELICHMs, COIOCTABIISATh CBOM CYXKICHHS C CYXICHHSIMHU [PYTUX YYaCTHUKOB
uanora, oOHapyXMBaTh pa3M4yMe U CXOJCTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJbTAThl PELICHHUS 3aJauyd, OKCIEPUMEHTa, MCCIEN0BaHus,
MPOEKTa, CaMOCTOATENbHO BbIOMpPATh (HOpMaT BBICTYIUIEHUS C Y4€TOM 3ajaad
NpEe3eHTALUU U 0COOEHHOCTEN ayIMTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIMBUIYaJIbHOU pabOThI
P pEelIEHUU Y4eOHBIX MaTEMAaTUYECKUX 3a/1aY;
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NpUHUMATh 1eJIb COBMECTHOM JI€ATE€IbHOCTH, IUJIAHUPOBATH OpPraHU3ALMIO
COBMECTHOM paboThl, pachpeaenarb BUAbl paldOT, JOroBapuBaThCs, OOCYXKAAThH
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMbI U JAPYTHE), BHIMOIHATH CBOIO YacTh paOdOThI U KOOPJIUHUPOBATH
CBOM JICUCTBHUS C IPYTUMHU YJIEHAMU KOMaH/Ibl, OLICHMBATh KA4€CTBO CBOETO BKJIaja
B OOmUH TPOAYKT TO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHUCTBUA.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEUIeHMs 3afadd (WIM €ro 4acTh),
BBIOMpATh CIOCOO pelieHus ¢ y4ETOM HMEIOIIMXCA PECypCcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUIN ¢ YUETOM
HOBOW MH(pOpMaLUU.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJA/IeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca W pe3yJibraTa
pElIeHHs] MaTEMaTUYECKOM 3a7auH;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pPELICHUH 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3YyJIbTaTa JEATEIbHOCTH IIOCTABJICHHONM UEIH W
YCIIOBUSIM, OOBSACHSATh IMPUYMHBI JOCTHKEHUS WM HETOCTUKEHUS LI€NU, HaXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuyenuss B 7 kjacce oOy4arONIUiiCs MOTYYUT CIEAYIOIINE MPEAMETHBIC
pEe3yJIbTATHI:

Yucaa v BBIYMCICHUSA

BrInonHaTh, coyeTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apuMETHUECKUE JTEHCTBUS C
palMOHAJIbHBIMU YU CIIAMU.

HaxonuTth 3Hau€HUs YUCIIOBBIX BBIPAKEHHUH, MPUMEHATH pa3HOOOpa3HbIe CIOCOOBI U

NpUEMbl BBIYMCIICHUS] 3HAYCHHWH APOOHBIX BBIPAKEHWH, COMEP)KAlINX OOBIKHOBEHHBIC H
JECATUYHBIE IPOOH.

[lepexogute OT onHOM (opMBI 3amucu uucen K JApyroid (mpeoOpa3oBbIBATh
JECATUUHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTHU B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAIOYNBAThH PAllMOHAIBHBIC YUCIIA.

OKpyIJsTh ynca.
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BbINONHAT NPUKUAKY M OLEHKY pPE3yjbTaTa BBIYUCICHUN, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUM. BBINOIHATH JNEUCTBHUS CO CTENEHSIMU C HATypaJbHBIMHU
MOKa3aTEeISIMH.

[IpuMeHSTh IPU3HAKU IETUMOCTHU, PA3JIOKEHNE HA MHOKUTEIIA HATYPaJIbHbBIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3AHHBIC C OTHOIICHUEM BEJIMYHH,
MPONOPUHOHAIIBHOCTHIO BEJIWYHMH, IMPOLICHTAMHU, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX 0OBEKTOB.

AsredOpanyecKue BbIPpaKeHUs

Hcnonp30oBaTh anreOpandeckyrd TEPMUHOJIOTHIO W CHUMBOJIMKY, MPUMEHATH €€ B
Ipoliecce OCBOEHUSI yueOHOTO MaTepHalia.

Haxonutb 3HaueHNst OyKBEHHBIX BBIPAKEHUN NIPH 3aJaHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

Breinmonuate mnpeoOpa3oBaHUsl I1EJIOTO BbIPAXKEHUST B MHOTOWIEH IPUBEICHUEM
NOJTIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINOMHAT YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJI€eHa Ha MHOIOYJIEH,
IPUMEHSTH (YOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIeCTBIATh Pa3l0KEHUE MHOTOUYJIEHOB Ha MHOKHUTENIH C MOMOILBIO BBIHECEHUS 3a
CKOOKM  OOIIEro MHOXWTENs, TPYIINUPOBKU  CJIaraeMblX, MNpPUMEHEHUs Gopmyl
COKpPAILIEHHOTO YMHOKEHHUS.

[IpumensaTe npeoOpa3oBaHUs MHOTOYJICHOB JUISl PEIICHUS pa3IMYHBIX 3a7ad W3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh  CBOWCTBA CTENEHEHM C  HATypalbHBIMH  IOKAa3aTEeISIMU  JJIS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHMS U HEPABEHCTBA

PemaTe iMHElHBIE YPAaBHEHUS C OJTHOU IIEPEMEHHOM, IPUMEHSIS IIPaBUIIA IIEPEX0aa OT
MCXOJHOTO YPaBHEHUS K PaBHOCHIbHOMY eMy. lIpoBepsiTh, SIBIISIETCS JM YUCIO KOPHEM
ypaBHEHUS.

[IpuMeHsTh rpaduyeckre METOAbI MPU PEIICHUN JTUHEUHBIX YPABHEHUN U UX CUCTEM.

[ToxOupaTe mpuUMeEpHl TAp YKCEN, SBISIOMIUXCS PEHICHHEM JIMHEWHOTO YPaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IIOCKOCTH TpaduK JIHMHEHHOTO YpaBHEHHS C JBYMS
MePEMEHHBIMU, MOJIL3YSICh TPAPUKOM, MPUBOJAUTH IPUMEPHI PELICHUS] YPABHEHUS.

Pemiath cucTemMbl IBYX JIMHEHHBIX YpaBHEHUU C ABYMs MEPEMEHHBIMH, B TOM YHCJIE
rpaduydecku.

CocTtaBisaTh U peniaTh JUHEMHOE YpaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUHU MO
YCJIOBHUIO 3a/lauM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aud IOJTYYEHHbBIN
pe3yJbTar.

DyHKUMHA

N300pakath Ha KOOPJAWHATHOM TPSIMOM TOYKHU, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBAJbl, 3aMUCHIBATH YKCIOBBIE NPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.
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OTMeuaTrh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAWHATAM, CTPOUTH
rpaduku JIMHEHHBIX QyHKIMA. CTpouTh rpaduk pyHkuu y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIIMHA WM3BECTHBIC 3aBHCHMOCTH MEXAY BEIMYMHAMMU:
CKOpPOCTBh, BPEMSI, PACCTOSIHUE, 1IEHA, KOJTUYECTBO, CTOUMOCTbD, IIPOU3BOJUTEIIBHOCTD, BPEMSI,
00BbEM paboTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuil crocod MpeACTABICHUS U aHAIW3a UH(OpMAIUU, U3BJIEKATh
Y UHTEPIPETUPOBATH MHGOPMAITHIO U3 TPaPUKOB PEATHHBIX MIPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenus B 8 kijiacce oOyJarOnIUiicsl MOMYYUT CICAYIOIINE MPEAMETHBIC
pe3yJbTaThI:

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HaYaJdbHBIE NMPEACTABICHUS O MHOXKECTBE JECHCTBUTEIIBHBIX YUCEI IS
CpPaBHEHMS, OKPYIJICHUSI M BBIUMCICHUH, N300pa)kaTh ACHCTBUTENIbHBIC YUCIA TOYKAMHU HA
KOOPANHATHOM ITPSMOM.

[IpumensTh noHsTHE apu(METUUYECKOTO KBAJPATHOTO KOPHS, HAXOJUTh KBAJpPaTHHIC
KOpDHHM, HCIONB3YyS MNpU HEOOXOAMMOCTH KaJbKYJSTOpP, BBIMNOJIHATE MpeoOpa3oBaHus
BBIPAKECHUH, COJCPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucy OOJIBIIUX W MaJbIX YHUCEN C MOMOIIBIO JACCATUYHBIX ApoOer U
crerneneit uncna 10.

AuredpanvyecKue BbIPAKEHUSA

[IpuMeHsATh TOHSTHE CTENEHU C IIeJIBIM MOKa3aTeJeM, BBINOJIHATh MPeoOpa3oBaHUs
BBIPAKCHUH, COJACPKAIINX CTENECHH C LETBIM ITOKA3aTEIEM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BaHUs PAllMOHATLHBIX BBIPAXKCHUN HAa OCHOBE
paBuJI ICUCTBUM HAJl MHOTOWICHAMH U aNreOpandecKuMu JpOo0sSMU.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[IpuMensaTs TpeoOpa3oBaHUs BBIpAXKEHUW JJIsI PEHIEHUS pa3JIMYHbIX 3a7a4 U3
MAaTEMATHKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiats 1MHEHbIE, KBaAPATHBIE YPABHEHUS U PAllUOHAIIBHBIE YPABHEHHU S, CBOJSILIUECS
K HUM, CUCTEMBI ABYX YPABHEHUH C ABYMS IIE€PEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCJIIE
C MPUMEHEHHUEM TpapuyecKuX MpeAcTaBiieHui (yCTaHaBIMBaTh, UMEET JU YpPaBHCHHUE WJIU
CHUCTEMa YPAaBHEHUI PEUICHUs, €CII UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauth OT cioBecHO (OPMYIUPOBKHU 3a1a4uu K €€ anreOpandeckoil Moaenu ¢
MIOMOIIIBI0 COCTABJICHHWS YPaBHEHWS WJIM CHUCTEMbl YpaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJYyYCHHBIN pe3yJIbTarT.

[IpuMeHST, CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHHWS, OIICHKH, pPElIaTh
JMHEHHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOW WM WX CHCTEMBI, JaBaTh TrpadUUYECKyIO
WJUTIOCTPALI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA
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[lonumaTe u HCHONB30BaTh (YHKIMOHAJIbHBIE TIOHSITHS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUYEHMs), ONPEAENITh 3HaUYeHUEe (PYHKIMU M0 3HAYEHHIO apryMEHTa,
OTIpeeNATh CBOMCTBA (PyHKIINHU 1O €€ TpaduKy.

Ctpouts rpaduKu FMEeMEHTAPHBIX PYHKIMNA BUA:

y = k/X, y =x2,y =x3,y = [X|, y = VX, oEchIBaTh CBOHCTBA 9HCIOBOI (YHKIMH IO €&
rpaduky.

K xoHiy oOyuyeHuss B 9 kiacce oOydaroniuiicsi MOJy4YUT CIEAYIONIME MPEAMETHBIC
pe3ynabTaThl:

Yucia ¥ BLIYHCIEHUS

CpaBHUBaTh U YIIOPSIIOYMBATH PAIMOHAIIBHBIE U UpPAIlMOHAIbHBIC YHCIIA.

BoinonsaTs apudmMeTuyeckre ASHCTBUS C pallMOHAILHBIMU YUCIaMU, COYETasl yCTHbIC
U IUCbMEHHBIE PUEMBI, BBITIOJIHATH BBIYMCIICHUS C HPPAIMOHATBHBIMHU YHUCIaMH.

HaxoauTh 3HaueHus cTemeHed C LelbIMU TOKa3aTeNssMU M KOpHEH, BBIYHUCIATH
3HAYEHUSI YNCITOBBIX BBIPAKEHUIA.

OKpyrJiATh AEUCTBUTEIbHBIE YMCIIA, BBIIOIHATH MPUKUAKY PE3yJibTaTa BHIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAKEHU.

YpaBHeHUsI 4 HEPABEHCTBA

Pemare nuHEWHbIE W KBaJpaTHBIE YPaBHEHHs, ypaBHEHHUsS, CBOJAIIMECS K HUM,
npocTeiime ApoOHO-palMOHaIbHbIE YPABHEHUS.

Pemarb cucteMbl 1ByX JTMHEMHBIX YPaBHEHUN € ABYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABJISECTCS JIUHEUHBIM.

Pemare TekcTOBBIE 3a7aun anreOpanvdeckKuM CIIOCOOOM C TOMOIIBI0 COCTABIICHUS
YpaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH.

[IpoBOANUTE ITPOCTEUILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM YHUCIIE
C MpPUMEHEHUEM rpaHuuecKux IMpeicTaBIeHUN (yCTaHABIMBATh, UMEET JU ypaBHEHUE WM
CUCTEeMa YPaBHEHUI PEIICHUs], €CITU UMEET, TO CKOJIBKO, U TIpoUee).

Pemare nuHeliHble HEpaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, M300pa)KaTh pPEIICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIICHNE C TIOMOIIBI0 CHMBOJIOB.

Pemarbh cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAOLINE
KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTb pEIIEHHE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IPSIMOM, 3aMTUCHIBATH PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MIPH PEIICHUH PA3IMYHBIX 3a/1a4.

DOyHKUMHA

Pacno3snaBaTth  QyHKIMH  W3y4eHHBIX  BUAOB. lloka3piBaTh  CXEMaTUYECKU

pacIoyiokeHue Ha KOOPIUHATHOM TUIOCKOCTH TpadukoB GpyHkuui Buga: Y = kx, y = kx + b,
y =kix,y=ax2 + bx + ¢,y = x3,y =X,y = |[X|, B 3aBucHMOCTH OT 3HAaYCHHiI
K02 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth 1 N300paxkaTh CXEeMATUYECKH IPaQUKU KBaAPATUUHBIX PYHKIUH, ONUCHIBAThH

CBOMCTBA KBaAPATUYHBIX (PYHKIMI 110 uX rpadukam.
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Pacno3naBath KBajpatuuHylo (QyHKUIUIO 10 (opmyiie, MNPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (YHKLIMIA U3 peanbHOM KU3HU, PUZUKHU, TEOMETPHH.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCUm

Pacro3naBaTh apuMETHUECKYyI0 W TEOMETPUUYECKYIO TMPOTPECCHU TIPH Pa3HBIX
crioco0ax 3aJaHusl.

BBITIONHATE BBIUKUCIEHUS C UCTIONB30BaHUEM (POpMYI N-TO WieHa apudMETHUECKOU U
reOMETPUYECKOM MPOrpeccuid, CyMMbI MEPBHIX N YICHOB.

N3006paxaTs 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPUHATHOMN TJIOCKOCTH.

PemaTte 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IMOCIEAOBATEIBHOCTAMH, B TOM YHCIIE
3a/1auy U3 peatbHOM KU3HHU (C UCTIOJIH30BAHUEM KAJIBKYJISATOPA, HU(DPOBBIX TEXHOJIOTUI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (uudposbie)
pa3ieioB u TEM Konrpoasnsie | Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
nporpaMMsI padoThI padoThI
pecypcsbl
Hucna u
1 BBIYHMCJICHHSL. o5 5 0 bu6nuoreka [IOK
PanmonanbHbie https://m.edsoo.ru/7f415b90
yucna
5 Anrebpanueckue 97 5 0 bubmmoreka [IOK
BBIPAKECHHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 0 bubnumoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 0 bu6nuoreka [IOK
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 6 1 0 bubnuotexa [HOK
000011EHNE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOBIIO 102 7 0
[TPOI'PAMME
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pa3ieioB u TEM Konrpoasnsie | Ilpakrnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE
NporpamMmsl padoThI padoThI
pecypcsl
Uucna n BuG 10K
nonroTexa
L BRITHEICHIA. 15 1 0 https://m.edsoo.ru/7f417af8
KBagparusie KOpHH
Uucna n
5 BBIUHCIICHHSI. 7 0 0 bubmuotexka [JOK
CreneHs ¢ LeabM https://m.edsoo.ru/7f417af8
II0Ka3aTeieM
AnrebOpanueckue
3 BBIPAKEHUS. 5 1 0 bubnuoreka [IOK
KBanpatuslii https://m.edsoo.ru/7f417af8
TPEXWICH
AnreOpaunyeckue
4 BBIPAYKEHUS. 15 1 0 bubnuoreka [IOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
Ipo0b
YpaBHeHus u
5 HEPaBEHCTBA. 15 1 0 bubnuoreka [IOK
KBanpatubie https://m.edsoo.ru/7f417af8
YpaBHEHHUS
YpaBHeHuUs u
6 HEpaBEHCTBA. 13 1 0 bu6nuorexa [IOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUU
YpaBHeHud U
7 HEpaBEHCTBA 12 1 0 Bubmorexa LIOK
P i https://m.edsoo.ru/7f417af8
HepasencrBa
3 OyHKIUU. 5 0 0 bu6mmoreka [JOK
OCHOBHBIE OHSATHS https://m.edsoo.ru/7f417af8
9 DyHKIMH. 9 1 0 bubnuorexa [JOK
YucnoBsle GyHKINN https://m.edsoo.ru/7f417af8
10 [ToBTOpEenue n 6 1 0 bubnnorexa [JOK
00001eHune https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB I10 102 8 0
I[MPOIT'PAMME
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9 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3eioB U TEM Konrpoasnsie | Ilpakrnyeckue
n/n Beero o0pa3oBaTejibHbIE
NporpaMmbl padoThI padoThI
pecypchl
Yucna u

1 BBIYMCJICHHSL. 9 0 0 bu6nuoreka [IOK
JlelicTBUTENbHBIE https://m.edso00.ru/7f419d08
qucia
YpaBHeHus u

5 HEPaBEHCTBA. 14 1 0 bubmmoreka [IOK
YpaBHEHUs C OJTHOU https://m.edso00.ru/7f419d08
MepEMEHHOMN
YpaBHeHus u BuG 10K

nOIMOoTEKA
. 14 1

3 HepaBereTEa . 0 https://m.eds00.ru/7£419d08
Cucrembl ypaBHEHUN
YpaBHeHus u

4 HEpaBEHCTBA 16 1 0 bubmorexa LOK

p ' https://m.eds00.ru/7f419d08
Hepasencrtpa
bubnuorexa [IOK
) 1 1

> YHIHHH 0 0 https://m.eds00.ru/7419d08

6 YucnoBbie 15 1 0 bubmuorexa [JOK
MOCJIEN0BATEIbHOCTH https://m.edso00.ru/7f419d08
IToBTOpEHME,

7 00001IeHHE, 18 1 0 bu6nuoreka [IOK
CHUCTEMAaTU3aIusl https://m.edsoo.ru/7f419d08
3HAHUU

OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
[TPOIT'PAMME
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