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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sSBIsIETCS OJJHUM U3 OTMIOPHBIX KYPCOB OCHOBHOT'O 0011IeT0 00pa30oBaHus: OHa
oOecreunBaeT u3yyeHue APyrux JUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOT O, TaK U
I'YMaHUTAPHOTO IUKJIOB, €€ OCBOEHNE HEOOXOAUMO ISl MPOAOLKEHHS 00pa30BaHus U B
MOBCEIHEBHOM kU3HU. Pa3BuTHE y 00y4aronuxcs HayYHbIX MPEACTaBICHUN O
IPOUCXOXKICHUHU U CYIIHOCTH aJIreOpandeckux adCTpaKIui, cCriocoOe OTpakKeHUs
MaTEeMaTUYECKON HAyKOU SIBJICHHUM U MPOIIECCOB B MPUPOJI€ U OOIIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KaU€CTB MBIIICHUS, HEOOXOMMBIX JIJIS
aJlanTaIy B COBpeMEHHOM Iu(poBom olbriecTBe. M3ydenue anreOpbl odecrednBaeT
pa3BUTHE YMEHUs HAOJII01aTh, CPABHUBAThH, HAXOUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS], CTIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JEUCTBUS U BBIBOJIbI, POpMYIUPOBATh yTBEpKIAeHUsI. OCBOEHHE Kypca anreopbl
00ecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHUS 00YYaIOIUXCS: OHU UCIOIB3YIOT
JEYKTUBHBIC U UHAYKTUBHBIC PACCYKACHUS, 0000IIEHNE U KOHKPETU3AIIHUIO,
abcTparupoBanue U aHajnoru. O0ydeHue anredpe npeanoaaraeT 3HauuTeNIbHbINH 00BEM
CaMOCTOSITENIbHOM JIEATEIIBHOCTH 00YYarOIMXCsl, IOITOMY CAMOCTOSITEIILHOE PEILICHUE
3a/1ay SBJSETCA peann3anuei AesITeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B ctpykType nmporpammel y4eOHOro Kypca «Airedpa» AJis OCHOBHOTO OOLIEro
o0Opa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOINYECKUE JINHUU:
«Hucna u BBIYUCTCHUSY, «AJIreOpandeckue BRIPaKEHU», « Y PaBHEHUS U HEPABEHCTBAY,
«OyHKMmW». Kaxnas u3 3Tux coaepkareIbHO-METOANYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSIKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICUCTBYSI C IPYTUMU €ro JIUHUsIMU. B
X0/JI€ U3YUEHHS y4eOHOr0 Kypca 00y4aromuMcs MPUXOUTCS JJOTHYECKU PACCYKAaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M € 3THM B IPOrpaMmy
y4eOHOT0 Kypca «Anredpa» BKIFOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3jiefiax MaTeMaTUYeCKOro o0pa3oBaHus U CIIOCOOCTBYIOIINE
OBJIAJICHUIO O0YYaIOIIUMHKCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHUYECKOTO SI3bIKA.
ConepxaTeIbHON U CTPYKTYPHOM 0COOEHHOCTBIO YUeOHOTO Kypca « Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxxanue TUHUHU «YHuCIa U BBIYUCICHUS» CIYKUT OCHOBOM JJIs1 JaJIbHEUIIIEro
M3Y4YEHUsI MAaTEMATUKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOLIUXCS JIOTHYECKOTO
MBIUICHUS, POPMUPOBAHUIO YMEHUS TIOJIb30BATHCS AJITOPUTMAMHU, & TAKKE
MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TOBCEAHEBHOM KU3HHU.
Pa3BuTHe MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl CBSI3aHO C
paIrMOHAIBHBIMU Y UPPALMOHATBHBIME YKCIaMu, GOPMHUPOBAHUEM TIPEACTABICHHUM O
JEHUCTBUTEIHLHOM YHKCIIE. 3aBEPIIEHUE OCBOCHHMS YUCIOBOU JIMHUM OTHECEHO K CPETHEMY
o011emMy 00pa30BaHMUIO.



ConeprxaHue ByX anreOpandecKux JIMHUN — « AreOpandecKe BRIPAXKEHUSD» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0yUAIOLTNXCSA
MaTeMaTUYECKOro amnmnapara, He0OX0UMOTO JIJIsl PEIICHUs 3a1a4 MaTEMATUKHU, CMEKHBIX
IPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO 00111€TO
oOpa3oBaHus y4eOHBIA MaTepual rpyIupyeTcsi BOKPYT pallMOHATIBLHBIX BHIPKCHUM.
Anrebpa JEeMOHCTPUPYET 3HAYCHUE MATEMATHKH KaK S3bIKA JIJISI TOCTPOCHUS
MaTeMaTUYECKUX MOJIeNIeH, ONTMCAaHUsI MPOLIECCOB U SIBJICHUM peanbHOro Mupa. B 3aiaun
oOydeHHs aredpe BXOAIT TaKkKe albHENIIee pa3BUTHE aJITOPUTMUUYECKOTO MBIIIJICHUS,
HE0O0XO0IUMOT0, B YACTHOCTH, JIJIsl OCBOCHHUS Kypca HH()OPMATHKHU, U OBJIAJICHUE
HaBbIKaMHU JIEYKTUBHBIX paccyxjieHuid. [I[peoOpazoBaHue CUMBOJIBHBIX (popm
CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMSI, CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUYECTBY.
Coneprxanue QyHKITMOHATBHO-TpadhUIECKON JTMHIHN HAIICJIICHO Ha TIOJyYCHHE
0OyJaronMMUCs 3HaHUM 0 QYHKIUAX KaK BaXXHEHIIIEH MaTeMaTHUYeCKON MOJIEH JIJIst
OTHCAaHMS U UCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B IPUPOJIE U
oOmectBe. M3yueHue matepuasa CnocoOOCTBYET pa3BUTHIO Y OOYUAIOIIUXCSI YMEHHS
MCIIOJIL30BaTh Pa3IMUHbIC BHIPA3UTEIIbHBIC CPEICTBA SI3bIKAa MATEMATUKU — CJIOBECHBIE,
CHUMBOJIMYECKHUE, TpauyecKkure, BHOCUT BKJIaa B (GOPMUPOBAHUE MPECTABICHUN O POJIH
MAaTeMaTUKHU B Pa3BUTUU UUBWIN3ALNH U KYJIbTYpPHI.

CornacHo yueOHOMY IJIaHy B 7-9 Ki1accax uzydaeTcsl yueOHbIM Kypc «Anredpay,
KOTOPBIM BKIIIOUAET CIEAYIOIINE OCHOBHBIE pa3/ieiibl coAepkanus: «Hucna u
BBIYUCIICHUS», « AJTeOpandecKue BbIPAXKEHUS», « Y PABHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha usyuenue yue6Horo xypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 gaca
(3 gaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 102 yaca (3
yaca B HEJICITIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

JIpo6Gu OOBIKHOBEHHBIE U JECSATHUYHbBIC, TIEPEX0] OT OJHOM (OpMBI 3amucH Apodel K
npyroi. IloHsATHME panMOHAIBHOIO YHCIA, 3alUCh, CPABHEHHE, YIOPSIOYMBAHUE
palMOHANBHBIX 4YHcel. ApudmeTnueckue ACHCTBUS C palMOHATBHBIMH YHCIIAMHU.
Pemenne 3amay u3 peaqbHON MPAKTUKHU HA YaCTH, HA APOOH.

CreneHb ¢ HaTypaJIbHBIM [MOKA3aTENEM: ONpeiesieHue, MpeoOpa30BaHNe BBIPAKEHUN Ha
OCHOBE OIpEJEICHHs, 3aMUCh OONBIINX uncel. [IpoleHThl, 3anuch MPOLIEHTOB B BUJIE
npobu U apoOu B BUJIE MPOLEHTOB. TpH OCHOBHBIC 33/Ja4d HA MPOIEHTHI, pEUICHUE
3a71a4 U3 pEATbHOM MPAKTUKHU.

[IppuMeHeHnEe TPU3HAKOB JEITUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPaJIbHBIX YUCEI.
PeanpHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATILHOCTH.
AaredpanvyecKue BbIPAKECHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUS C MEPEMEHHOM. JlonycTUMBbIE 3HAYCHUS
nepemMeHHbIX. lIpencraBieHrne 3aBUCUMOCTH MEX]y BEIMYMHAMH B BHUAE (POPMYIIBL.
Boruucnenns no gopmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHHM, TOKIECTBEHHO
paBHbIE BBIp@KEHUsS, MpaBWiIa MpeoOpa3oBaHWs CYMM W TPOW3BEACHUH, IMpaBuiia
PacKpbITUSL CKOOOK M MPUBEIEHUS OJOOHBIX ClIaraeéMblX.

CBoliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

Opgnowrensl u  MHOrowieHsl. CreneHb MHorouseHa. ClOKEHHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOWJIECHOB. POPMYJIBI COKPAIIEHHOTO YMHOXKEHUSA: KBAaJIpaT CyMMBbI U
KkBagpar pasHoctd. dopMmyna pa3HOCTH KBaAparoB. PasiiokeHne MHOTO4WICHOB Ha
MHOYKUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb  YpaBHEHHMs, MpaBWiIa  NOpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHWJIBHOCTh YPAaBHEHHUI.

JluHenHOe ypaBHEHME C OJHOW IEPEMEHHOW, YUCIO KOPHEW JIMHEWHOTO YpPAaBHEHWUS,
peleHue JHHENHBIX ypaBHEHUW. (COCTaBI€HHE YpaBHEHUW MO YCIOBHIO 3aJayH.
Pemienre TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHECHUIA.

JIuneitHoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. CucreMa ABYX JTUHEHHBIX
ypaBHEHUH C JByMs TIepeMeHHbIMU. PemieHue cucteM ypaBHEHUH CIIOCOOOM
IIOACTAaHOBKHU. I IpuMepsI pelennst TEKCTOBBIX 3a/1a4 € MTIOMOILIBIO CUCTEM YPABHEHMM.
DyHKIUU

Koopaunara Toukn Ha npsmon. UncimoBble MPOMEKYTKH. PaccTosHHEe Mexay AByMs
TOYKaMU KOOPJAMHATHOU MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcrucca U opAuHATa TOYKH Ha
KOOpJMHATHOM TuIockocT. IIpumepsl TpadukoB, 3amaHHbIX (Qopmymnamu. YrteHue



rpadukoB peanbHbix 3aBucumocteil. [lonarue ¢pynkuuu. 'paduk ¢pynkmnuu. CBoiicTBa
¢ynkuuii. Jluneitnas ¢ynkums, e€ rpaduk. ['paduk ¢pynkumm y = |X|. I'paduueckoe
pelIeHNEe JTMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KVIACC

Yuciia 1 BBIYMCICHUS

KBaapatHeiii kopenb u3 uucina. [lonarue o6 uppaimoHasibHOM uwucie. JlecsTuuHbie
npUOIMKEHUsT HppalMoOHAIbHBIX uyucen. CBolcTBa apudMETHYECKHX KBaJIpaTHBIX
KOpHEH U X MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBHIPAKEHUM U BHIYUCIICHUSIM.
JlercTBUTEbHBIC YUCIIA.

CrerneHb ¢ LEIbIM MMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAsS 3alKCh YNCTA.
AnreOpandecKue BbIPAKEHUS

KBaapaTHbIil TpEXWIEH, PA3JI0KEHNE KBAJIPATHOTO TPEXWICHA HA MHOXKHUTEIH.
AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO anredpanudeckoil apoodu. CroxkeHue,
BBIYMTAHUE, YMHOXEHHUE, JeJeHue anreopanueckux JApoOed. PanuoHanbHbIe
BBIpAKEHUS U UX MTPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢popMyiia KOpHEll KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIMXCS K JIMHEHMHBIM U KBaapaTHbIM. [Ipocreiinne npoOHO-
palMOHaNbHbIE YPABHEHUS.

['paduueckas uHTEpIpeTaINS YpaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM JTMHEHHBIX
YpaBHEHUN C JByMs II€pEMEHHBIMU. [IprMepsl pelIeHHs CHUCTEM HEIWHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 33/1a4 alNreOpandeckuM Croco0oM.

UucnoBble HEpAaBEHCTBA W HUX CBoWcTBA. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJIHOM NepeMeHHON. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DOyHKIUN

[Tonsitue ¢Qynkauu. OONacTh ONpeAesNeHrs] W MHOXECTBO 3HAYEHUU (PYHKIUU.
CrnocoOsbI 3aanust QyHKIMIA.

I'padux pynxiuu. Urtenue cpoiictB dyHkmuu 1o e€ rpaduxy. [Ipumepst rpaduxos
(GYHKIMH, OTpa)xarouX peajbHble MPOLECCHI.

@DyHKIMYU, ONMUCHIBAIOIIUE MPSIMYIO U 00pAaTHYIO MPOMOPLIMOHATIBHBIE 3aBUCUMOCTH, UX
rpaduxi. ®yukiun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe pelreHne ypaBHeHHiT 1
CHUCTEM YpaBHEHUM.

9 KIIACC

YucJia 1 BLIYUCJICHUSA
PanmonanpHble  4HMclaa, HMppalMOHAIBHBIC YHCIA, KOHEYHbIE U OCCKOHECYHBIC
JNeCATHIHBIC poOr. MHOXKECTBO JACHCTBUTEIBHBIX YHCEIl, JCHCTBUTEIBHBIC YHCIIa KaK



OEeCKOHEUHbIE JeCATUYHbIE JpoOu. B3auMHO 0AHO3HAYHOE COOTBETCTBHE MEXKIY
MHOYECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHON MPSMOU.

CpaBHEHHE NCHCTBUTENBHBIX YUCEN, apUPMETUIECKUE ACUCTBUS C JACHCTBUTEIHLHBIMU
YUCJIaMHU.

Pa3mepbl 0OBEKTOB OKPYKAIOIMIETO MHpPA, JUIMTEIBHOCTh MPOIIECCOB B OKPYKAIOUIEM
MHpeE.

[TpubmmkEéHHOEe 3HaUCHHE BEIMYUHBI, TOYHOCTh NpuOmKeHus. OKpyrieHue 4Yuced.
[IpukuaKa v OLEHKA pe3yIbTAaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHeHUE. Pelienue ypaBHEHNU M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOJAIIMXCA K  KBAaJPATHBIM.
buxkBagparHoe ypaBHenue. I[Ipumepsl pelieHUs ypaBHEHHW TPETbEU W UYETBEPTOU
CTENEHEU Pa3I0KEHUEM Ha MHOKUTEIIU.

Pemenne  npoOHO-palMOHANIBHBIX ~ ypaBHEHUW.  PelieHue  TEKCTOBBIX — 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ ABYMs MEPEMEHHBIMU U €ro rpaduk. Pemenne cuctemM IBYX JHMHEHHBIX
YpPaBHEHUN C ABYMsI NEPEMEHHBIMHU. PelIeHME CHUCTEM [IByX YpPaBHEHHU, OJHO W3
KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas HHTEpIIpeTAIUS
CHUCTEMBI YPABHEHUU C IByMS [IEPEMECHHBIMU.

PeliieHrie TEKCTOBBIX 33/1au alNreOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOM. PerieHne cucrem JIMHEWHBIX
HEpaBEHCTB ¢ oaHOW mepemeHHoi. KBampartuele HepaBeHcTBa. ['paduueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKIUN

KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KoOpauHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadOoJIbI.

I'padukn gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTsa.

YucaoBblie M0CI€A0BATEILHOCTH U NIPOTPECCUH

[ToHsiTUE YHKCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH
pEKYppEeHTHOH (opmMynnoi U popmysoil N-ro uieHa.

Apudmernueckas u reoMeTrpudeckas mnporpeccur. PopMmynbl N-ro YieHa
apu(PpMETUIECKON 1 TeOMETPHUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CIoHBIE NIPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHHWEM K  JIOCTHKEHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM KM3HU Ui YCHEIIHOW MpOoQecCHOHATBbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UelIOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJIbTYpOW KaK CpelCTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEeM U MyTel UX PEIIeHHS,

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUThCA y JAPYTHX JIOAEH, MpUoOpeTaTb B COBMECTHOW AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AeicTBu:

e BBIIBJSITh M XAapPAKTEPU30BATh CYIIECTBEHHBIC NPU3HAKM MaTEMaTUUYECKUX
00BEKTOB, TMOHSATUM, OTHOIICHUN MEXIY MHOHATHUAMH, (POPMYJIUPOBATH OIpEACICHUS
MOHSTUHN, YCTAHABIIMBAThH CYIIECTBEHHBIM TPHU3HAK KJiacCU(UKAIIMU, OCHOBAHUS IS
00001IIeHNS ¥ CPAaBHEHM S, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

e  BOCTIPUHHUMATH, GOPMYITHPOBATH U IPEOOPA3OBHIBATEH CYXKJICHUS: YTBEPIUTCIHHBIC
U OTpHUIlaTEIbHBIC, AMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

e  BBISIBJSITh MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTUBOPEHUMS B
dakTax, MaHHBIX, HAOMIONEHUSX W YTBEPKICHUAX, TMpejiaratb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEUNN;



e  JIeNaTh BBIBOJABI C HWCIOJH30BAHMEM 3aKOHOB JIOTHKH, JICIyKTUBHBIX W
WHIYKTUBHBIX YMO3aKITIOYCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e  pa3bmpaTh JOKA3aTEIhCTBA MATEMATHUYCCKUX YTBEPXKICHUU (TIPSIMBIE U OT
MPOTUBHOTO), IPOBOJIUTH CaMOCTOATENILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YecKuX (HaKTOB, BBICTPAUBATH APIYMEHTAILIMIO, MPUBOJIUTH MPUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e  BbIOMpaTh crnoco0 pemeHus yuyeOHOW 3a7aud (CpaBHHBATh HECKOJBKO BapHAHTOB
penieHus, BHIOUpaTh HanboJee MOAXOIAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarejbcKye 1eCTBUSA.

e  WCIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENbCKUI HMHCTPYMEHT MO3HAHMUS,
dbopMyIHpOBaTh BOMPOCH, (DUKCUPYIOIIHNE TTPOTUBOPEUHE, IPOOIEMY, CAMOCTOSATEIHLHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, (OpMHUPOBATH TMIOTE3Yy, apTyMEHTUPOBATh CBOIO
MO3UIIMI0, MHCHHE;

e  MPOBOJHUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY TUIaHY HECJIOKHBINA SKCIIEPUMEHT,
HEOOJIbLIIOE HCCIEAOBAaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOTo
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIY COOOiA;

e  CAMOCTOATEIHHO (QOPMYIHUPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBENEHHOTO HAOIONEHHUS, UCCIEAOBaHMs, OILICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB U O0O0OIICHUH;

e  TMPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE TMIpollecca, a TakKXKe BBIABUTATH
MPEATNOJI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

e  BBIIBJIATH  HENOCTATOYHOCTh W  HM30BITOYHOCTH  HHGPOPMAIMH,  JAHHBIX,
HEOOXOMMBIX JIJISl PEIICHHMS 3a1a4H,

e  BBIOMpaTh, aHANM3UPOBATh, CHCTEMATH3UPOBaTh M  HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUJOB U (JOPM MIPEICTABICHHUS;

e  BwIOUpaTh GopMy TpencTaBlieHUs UHPOPMAIMKM U WILTIOCTPUPOBATH pelIacMbIe
3aJla4u CXeMaMH, TharpaMMamMu, HHOU TpaduKoi 1 1X KOMOWHAITUSMH,

e  OIICHMBATh HAAEKHOCTh MH(DOPMAIIUU MO KPUTEPUSIM, TPEIITOKCHHBIM YUUTEIEM
Win c(HOpMyITHUPOBAHHBIM CAMOCTOSITENTHHO.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eCTBUS:

e  BOCHpPUHHUMATH U (HOPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBHUSMU H
IeIIMHU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 X0y PEIICHUsS 3a/1adyd, KOMMEHTHPOBATh
MOJIYYCHHBINA PE3YNIbTAT;

e B XoJe 0OCyXIeHHus 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIeMBbI, pelraeMon 3a/layu, BHICKA3bIBATh WJIEH, HAIICJICHHBIE HA TMOUCK PEIICHUS,
COTIOCTABIIATh CBOM CYXIEHUS C CYXICHUSIMH JAPYTHMX YYaCTHHUKOB JUajora,



oOHapyX1BaTh Pa3IM4Me U CXOJCTBO MO3ULIUN, B KOPPEKTHOU dopme hopMyInpoBaTh
pa3HOIJIaCHsl, CBOU BO3PAXKEHUS;

e  MPEICTaBIATh pe3ydbTaThl PELICHUS 3aJayd, HKCIEPUMEHTa, HUCCIEAOBaHMS,
IPOEKTa, CAMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUY;

e TOHHMMAThb M WCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHAWBUAYaJIbHOU
paboOTHI MPHU PEIICHUU YUEOHBIX MaTEeMaTUYECKHUX 3a/1aY;

e IpPUHMMATh IEJb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH OPraHU3aLUIO
COBMECTHOM palOThl, paclpenesTh BUIbl paboT, J0rOBapuBaThCs, 00CYKIaTh MPOIECC
U pe3ynbTar paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOACH;

e  yYacTBOBaTh B TPYyMNOBHIX ¢opMax paboThl (0OCYXIeHus, 0OMEH MHEHHSIMH,
MO3rOBBIE IITYPMBI U JIPYTUE), BBIIOJHATH CBOKO YacThb paldOTBl M KOOPIAWHHUPOBATH
CBOM JICHCTBHS C JPYT'MMH WICHAMH KOMaH/]Ibl, OLICHMBATh Ka4e€CTBO CBOETO BKJIAJA B
OO MPOYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbBIE YHMBepcaJbHbIe YueOHbIe AeiiCTBUSA

Camoopranusanus:

e  CAMOCTOSITEJIBLHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUS 3aJayd (MM €ro 4acTh),
BbIOMpaTh CIOCOO pElIeHUus ¢ YYETOM HMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAapPUAHTBI PEIIECHUN C y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

e  BIAAETh CHOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTara
penieHnss MaTeMaTUYeCKOH 3a1auH;

e  MPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PEIICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJAECHHBIX
OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e  OLICHMBAaThb COOTBETCTBHE pe3yJbTaTa JEATEIBHOCTH IIOCTABJIECHHON LENH W
YCIOBUSIM, OOBACHATh NPUYUHBI JOCTHIKEHUS WM HEIOCTHXKEHUS LIEeNU, HAXOIUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 7 kJjacce OOyYaroIIMICS TOMYYUT CIEAYIONINE MPEIMETHBIC
pE3YIbTaTHI:

YucJia 1 BbIYUCIEHUS

BrImiontHTh, coueTasi yCTHBIC W MUCHMEHHBIC MPUEMBI, apu(DMETUUECKHE NCUCTBUS C
palMOHAJILHBIMUA YHCIIAMH.

HaxoauTe 3HaYeHUs YKMCIIOBBIX BBIPAKECHHM, MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI U
PUEMBI BRIYMCIICHHUS 3HAYCHUH JPOOHBIX BBIPAKEHUM, COIEPIKAIINX OOBIKHOBEHHBIC U
JECATUYIHBIC TPOOH.



[TepexonuThk OT OAHOM (HOPMBI 3aMKCH YHCEN K Apyroi (mpeoOpa3oBhIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEYHYIO
JNECATUYHYIO IpOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrasaTh yncIa.

BhINOAHATE NPUKUAKY U OLEHKY PE3yJibTaTa BIUMCIECHUH, OLIEHKY 3HAYEHHUI YHCIOBBIX
BBIPKEHUI. BBIMONHATE NEMCTBUS CO CTENIEHAMH C HATYPAJIbHBIMU NTOKA3aTEIIAMH.
[IpuMeHATh NPU3HAKYU JIEITMMOCTH, PA3JIOKEHUE HA MHOYKUTEIN HATYPaJIbHBIX YUCEIL
PemaTte npakTMKO-OPUEHTUPOBAHHBIE 3aa4M, CBSA3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLMOHAIIBHOCTBIO  BEIMYUH, IPOLICHTAMH, WHTEPIPETUPOBATE PE3YJIHTATHI
pElIeHMs 3a/1a4 C y4ETOM OIPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB.

AaredpanvyecKue BbIPAKEHUSA

Hcnonp30BaTh ainreOpanyeckyr0 TEPMHUHOJIOTMIO M CHUMBOJUKY, NPUMEHATH €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHalia.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAKEHUM NIPH 33JaHHBIX 3HAYEHUSX IEPEMEHHBIX.
BoInonHAT  MpeoOpa3oBaHUsl ILIEJIOTO  BBIPAXKEHUS B MHOTOWIEH NPUBEACHUEM
N0JIOOHBIX CAaraéMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE YMHOXKXEHHE OJHOWIEHA HAa MHOIOYWIEH W MHOIOYJIEHAa HAa MHOTOWIEH,
IPUMEHSATH (POPMYJIbI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCyIeCTBIATh Pa3I0KEHNE MHOTOYIEHOB HA MHOYKUTENI C IMOMOIIBIO BBIHECEHUS 32
CKOOKM O0OIIero MHOXHTENS, TPYHNIUPOBKH CJaraéMblx, MOpPUMEHEHUs (HOopMyIl
COKpAaIllEHHOIO YMHOKEHMUS.

[TpumenaTs npeoOpa3oBaHUsT MHOTOWIEHOB IS PELICHHsS pa3iUyYHbIX 3a1ad U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM C  HATypPAIbHBIMU  TMOKa3aTeNsIMU  JUIA
npeoOpa3oBaHUs BHIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemars niHEHBIE YpaBHEHUS C OJHOW MEPEMEHHOM, MPUMEHSS MMPAaBUIIA MEPEX0Aa OT
HCXOJITHOTO YpPaBHEHUS K paBHOCUIBLHOMY eMmy. [IpoBepAaTh, SABASETCS JIM YUCIO KOPHEM
ypaBHEHHUS.

[TpumensTh rpaduueckre METOIbl IIPHU PEIICHUN JTUHEWHBIX YPaBHEHUN U UX CUCTEM.
[TonGupate mpumepsbl map 4uces, SBISIOUMXCS PEUICHHEM JIMHEWHOTO ypaBHEHHUS C
JBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHUS C JIByMs
NEPEMEHHBIMHU, MOJIb3YSACh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.
PemaTte cucteMsl IByX JIMHEMHBIX YPAaBHEHHH C JBYMsS MEPEMEHHBIMH, B TOM YHUCIE
rpaguIecKu.



CocTtaBisaTh U peliarh JIMHEHHOE YpaBHEHUE WJIM CUCTEMY JUHEUHBIX YPaBHEHUU IO
YCJIOBHUIO 33J]a4yd, WHTEPHOPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3ajaud
IIOJTyYEHHBIN PE3YJIbTAaT.

DyHKIMHA

N300pakath Ha KOOPIAMHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KH, UHTEpPBajbl, 3alUCHIBATh YUCIOBHIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOM IJIOCKOCTHM TOYKHM IO 33JaHHBIM KOOpJHWHATaM, CTPOMUTh
rpaduku muHEeHbIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMI W3BECTHBbIC 3aBUCHMOCTH MEXKIY BEIMUYMHAMMU:
CKOpPOCTb, BPEMSI, PacCTOSIHUE, 1I€HA, KOJUYECTBO, CTOUMOCTb, IPOU3BOUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne QyHKIUU 10 3HAUCHUIO €€ apTryMeHTa.

[TonumaTts rpaduyeckuii cnocod MpencTaBlIeHUs U aHaIu3a HHPOPMAIIUK, U3BIIEKATh U
MHTEPHPETUPOBATH UH(POPMALIMIO U3 TPAPUKOB PEANBHBIX MPOLECCOB U 3aBUCUMOCTEHN.
K koniy oOyuenuss B 8 kJiacce oOydaromuiicsi MOMYYUT CIEAYIONIUE MPEIMETHBIC
pEe3yJIbTaThI:

Yucnaa v BIYMCICHUSA

Hcnonb30BaTh HayaldbHBIE MPEACTABICHUS O MHOXECTBE JNEHCTBUTEIBHBIX YUCEN IS
CpaBHEHMSI, OKPYTJICHUS U BBIYUCIICHUN, N300pakaTh ACHCTBUTEIIbHBIC YUCIIA TOUKAMU
Ha KOOPAUHATHOM IIPSIMOM.

[IpumeHnsaTh TOHATHE apu(DMETHUECKOTO0 KBAJPATHOTO KOPHS, HAXOAHUTH KBAJPATHHIC
KOpPHH, HUCIOJIb3ysS TpPH HEOOXOAMMOCTU KaJbKYJSATOP, BBHIMOJHATH MPEeoOpa3oBaHUS
BBIPAXKECHUH, COAEPKAILNUX KBAJAPATHBIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEN.
Hcnonb30BaTh 3amucu OOJBIIMX M MaJIBIX YHCENI C MOMOIIBIO JECATUYHBIX IpoOei u
crenenent uncna 10.

AuredpanvyecKue BbIPAKEHUSA

[IpuMeHsATh TOHSATHE CTETNEHH C IEJIbIM IOKa3aTeJeM, BBIMOJIHATH MPeoOpa3oBaHUs
BBIpAKEHUMN, COACPIKAIIMNX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BaHUS PAIIMOHATBHBIX BBIPAXKEHUNW HAa OCHOBE
MpaBWI JEUCTBUHN HAJl MHOTOUYJICHAMHU U aJireOpandecKUMH APOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKHUTEIIH.

[Ipumensate mnpeoOpa3oBaHUsI BBIPAKEHUW IS pEIICHUS PA3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeliHbIe, KBaJAPATHBIC YPABHEHUS U PAllMOHAIbHBIE YPABHEHUS, CBOSIIINECS
K HUM, CUCTEMBI JBYX YPABHEHUH C JBYMS IMEPEMEHHBIMU.



[IpoBOAUTE MPOCTENUIINE UCCIAEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE
C MPUMEHEHHEM TpapUIECKUX MPEACTABICHUN (yCTaHABIMBATH, UMEET JIM YPaBHEHUE
WJIU CUCTEMa YPABHEHUH pEIIeHUsI, €CIIU UMEET, TO CKOJIbKO, U MPOYee).

[lepexoauTh OT cinoBecHOW (HOPMYITUPOBKU 3ajauu K €€ anreOpandeckoil MOJENH C
MIOMOIIBI0 COCTABJICHUSI YPABHEHHUSI WM CHUCTEMBbl YPAaBHEHUMN, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M MTOJTYYECHHBIN PE3YyJIbTaT.

[IpuMeEHAT, CBOMCTBA YMCIOBBIX HEPABEHCTB IS CPABHECHMS, OILICHKH, pelaTh
JMHENHbBIE HEPaBEHCTBA C OJHOW MEPEMEHHOM M WX CUCTEMBI, J1aBaTh IpapuuecKyro
WJUTEOCTPALI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[lormmaTe W WCHONAB30BaTh (PYHKIIMOHAIBHBIE TIOHSITHS © S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEACISITh 3HA4YeHWE (YHKIUA 10 3HAYCHHIO
aprymMeHTa, ONpeiesiATh CBOMCTBA (PYHKINH 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX GYHKIIUN BUJIA:

y = k/X, y = X2,y = X3,y = |X|, Y = VX, OIIHCHIBATH CBOICTBA UHCIIOBOIl (PYHKIHH 110 €8
rpaduky.

K koniy oOyueHuss B 9 kJjiacce oOydYaromuiicsi MOMYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJIbTATHI:

Yucnaa v BIYMCICHUSA

CpaBHHBATH U YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

Breinonuate apudpMeTnueckue IeUCTBUS ¢ PAllUOHATIBHBIMUA YHCIIAMH, COUETasi YCTHbBIC
Y INCbMEHHBIE MPUEMBI, BBITTOIHATH BBIYUCICHUS C UPPALIMOHATIBHBIMU YUCTIAMM.
HaxonuTte 3HaueHus cCTeneHeW C LEIbIMUA IOKA3aTesIMU W KOPHEW, BBIUYMCIISTH
3HAYEHUS YHUCIIOBBIX BBIPAKECHUIA.

OKpyrasaTh JEUCTBUTEIBHBIC YHMCIA, BBINOJHATH MPUKUJKY PE3YyJIbTaTa BBIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHElHBIE M KBagpaTHbIE YPAaBHEHMs, YPAaBHEHMs, CBOJAIIMECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemars cucremsl AByX JIMHEHHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

Pemare TeKkCTOBBIE 3ajaun anreOpaMyecKuM CIOCOOOM C TMOMOILIBIO COCTaBJICHMS
YPaBHEHHUSI WU CUCTEMBI JBYX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

[IpoBoauTE MpOCTENIIME UCCIIEI0OBAHNs YPABHEHUN U CUCTEM YPAaBHEHHUI, B TOM YUCIIE
C MPUMEHEHHEM rpapUUecKuX MpeACTaBICHUN (yCcTaHaBIMBATh, UMEET JIM YpaBHEHUE
WIM CUCTEMa YPaBHEHUM PEIICHMs], €CJIM UMEET, TO CKOJIBKO, U MpoYee).

PemaTe nMHEHHBIE HEPAaBEHCTBA, KBAJApPAaTHHIE HEPABEHCTBA, M300pakaTh peELICHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.



Pemars cucreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaThb PELLIEHUE CUCTEMBbl HEPABEHCTB Ha YMCIOBOU
IpSIMOM, 3aITUCBIBATH PEILIEHUE C IIOMOIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3/IMYHbIX 3a/1a4.

DyHKIMHA

Pacno3HaBaTh (PyHKIIMU M3YYE€HHBIX BUIOB. [l0Ka3bIBaTh CXEMAaTUUYECKU PACIOIOKEHHUE
Ha KOOPJAMHATHOM MI0cKocTH rpadukoB GyHKIUM Buga: Y = kX, y = kx + b,y =k/x,y =
ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBucHMOCTH OT 3HaYCHHUH KO3()(PHUIIMESHTOB,
OTHCHIBATh CBOMCTBA (DYHKIIUH.

Ctpouts U M300pakaTb CXeMaTHYeCKU IpaUKu KBaJPaTUIHBIX (YHKIMI, OMUCHIBATD
CBOICTBa KBaAPATUYHBIX (PYHKIUN MO UX rpaduKam.

PacrioznaBate KkBagpatuuHylo (QyHKIMIO 10 ¢dopMylie, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCI€I0BATEILHOCTH H IPOrPeccuu

Pacno3naBath apuMeTHUECKyl0 W TEOMETPHUECKYI0 TMPOTPEecCCHd TMPH Pa3HbBIX
cnoco0ax 3aJaHusl.

BBITIONHATE BBIYMCIIEHHS ¢ MCIOJIB30BAaHUEM (DOpMYJ N-TO WiieHa apu(pMeTH4ecKol U
re€OMETPUYECKOM Mporpeccuid, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTs 4i€HbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN IMJIOCKOCTH.
Pemats 3a1a4uu, CBS3aHHBIE C YUCIOBBIMU [IOCIIEOBATEILHOCTSAMHU, B TOM YUCIIE 3a/1a4H
U3 peasIbHOM JKU3HU (C UCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOJIOTH).



n/n

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3jieioB U
TeM MPOrpaMMbl.

KoauuecTBO 4acos.

Bcero

KoHTpoJibHbIe
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyell mporpaMMbl BOCIIMTAHUS

Yuciia ¥ BEIYMCIIEHUA.
PauumonanbHble yncia

25

bubmuorexa [JOK
https://m.edso00.ru/7f415b90

Ilonnmats cMbICh 3anMCH OOJIBIIUX YHCE C
ITOMOIIIBIO TECATUYHBIX APOOEH U cTeneHen
yucna 10, IpUMEHATh UX B peaibHbIX
curyanusix. [[puMeHsTh MpU3HAKU JACTUMOCTH,
Pa30XKEeHUs] HA MHOKUTEIHN HAaTypaJbHBIX
yrcen. PemaTs 3aaun Ha 4acTH, MPOLEHTEL,
MIPOMOPIINH, HAa HAXOXKIACHUE APOOH (ITPOIICHTA)
OT BEJIMYMHBI ¥ BETTMYHUHBI 110 €€ 1podu
(mpotieHTy), IpoOH (MIPOIIEHTA), KOTOPHIH
COCTaBJISIET O/IHA BEIMYMHA OT JPYToii.
[IpuBonuTh, pa3dupaTh, OLIEHUBATEH PA3IHYHbIC
peIeHH s, 3aI1CH PEIeHHI TEKCTOBBIX 3aad.
Pacrio3naBaTh 1 00BSACHSTH, ONIUpasICh HA
OTIpeJIeNIeHHs, TPSMO TPOTOPIHOHAIBHBIE 1
00paTHO NPONOPLMOHATILHBIE 3aBUCUMOCTH
MEXY BETMUMHAMU; IPUBOJUTH IPUMEPHI 3TUX
3aBHCUMOCTEN M3 peallbHOrO MUPA, U3 IPYTUX
y4eOHBIX peMeToB. PermaTs npakTuko-
OPHEHTUPOBAHHBIE 3a/1a41 HAa APOOH, IPOLIEHTHI,
IPSIMYIO U OOpaTHYIO IPONOPIUOHATBHOCTH,
TPOTIOPIUH

AnrebpanyecKue BbIPAKCHUS

27

bu6mmoteka [IOK
https://m.edsoo.ru/7f415b90

OgBnanets anredpanyecKoi TEPMUHOJIOTHEN 1
CHUMBOJIMKOM, IPUMEHATH €€ B IIPOLIECCEe
0CBOeHHs yueOHoro Marepuana. Haxonuts
3HAYEHUS OyKBEHHBIX BBIPAKEHUH MTPH
3aJJaHHBIX 3HAYCHUSAX OYKB; BBIIOJIHSITD
BBIYUCIIEHHS IO (hopmyiaM. BeImonHATS
npeoOpa3oBaHUs 1IEJIOTO BEIPAKCHIS B



https://m.edsoo.ru/7f415b90
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YPaBHeHI/IH " HCPABCHCTBA

20

bubmmoteka [IOK
https://m.edsoo.ru/7f415b90

MHOTOYICH MPUBEACHHUEM MTOJOOHBIX
ClTaraeMbIX, PACKPBITHEM CKOOOK. BBITIOIHATE
YMHOKEHHE OJTHOUJICHAa Ha MHOTOYJICH U
MHOT'OYJICHa Ha MHOTOWICH, IPUMEHSTh
(hopMyIBI KBagpaTa CyMMbI M KBapara
pasHocTH. OCyIECTBIATh PA3NIOKEHHE
MHOTOYJICHOB Ha MHOXKUTEITH ITyTEM BBIHECCHHSI
3a CKOOKH O0IIEro MHOXHUTES, MPUMECHECHUS
(hopMyIBI pa3HOCTH KBAAPATOB, HOPMYIT
COKpAIIEHHOTO YMHOXEHUSI. [IpUMEHATh
npeoOpa3oBaHNEe MHOTOUWICHOB JIJISl PEIICHUS
Pa3IMYHBIX 3a1a4 U3 MaTEMAaTHUKU, CMCIKHBIX
MPEIMETOB, U3 PEATbHON MPAKTHKH.
3HAKOMUTBCA C UCTOPUEH Pa3BUTHUSL MATEMATUKU

Pewiate nuHeitHOE ypaBHEHHE ¢ OAHOU
MIEpPEMEHHOM, MPUMEHSS MPaBUIIa IEPEX0a OT
HCXOAHOT0 YPaBHEHHUA K PAaBHOCUIILHOMY EMY
0oxee poctoro Buna. [IpoBepsTs, sBIsSETCS TN
KOHKPETHOE YHCIIO KOPHEM YPaBHEHHUS.
[TonOupate NpUMEPHI Map YUCE, SIBISTFOIIUXCSI
pELIEHUEM JIMHEWHOTO YPaBHEHHUSI C IBYMS
nepeMeHHbIMU. CTPOUTh B KOOPJAUHATHOU
IUIOCKOCTH TpavK JIMHEWHOTO YPaBHEHUS C
JIByMsI [IEPEMEHHBIMH; MOJI3YSCh TPaUKOM,
NPUBOAUTH PUMEPHI PEILICHUS YPaBHEHHUSI.
Haxoauth pemieHre cucTemsl IByX JTMHEWHBIX
ypaBHEHHH ¢ TByMs niepeMeHHbIMHA. COCTaBIATh
U pelIaTh YPABHEHUE WA CUCTEMY YPABHEHUIN
10 YCJIOBUIO 33/1a4, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJauu
MOJYYEHHBIA pe3yJbTatT

Koopaunats! u rpaguku.
OyHKIUU

24

bubnuoreka [IOK
https://m.edsoo.ru/7f415b90

N306paxarh Ha KOOPIMHATHOM MPSAMON TOYKH,
COOTBETCTBYIOLINE 3aJaHHBIM KOOPINHATAM,
JIy9H, OTPE3KH, MHTEPBAJIbI; 3aIMCHIBATh X Ha
anredpamdeckoMm s3pike. OT™MEUaTh B
KOOPJMHATHOM MJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAWHATaM; CTPOUThH I'paUKH HECTIOKHBIX



https://m.edsoo.ru/7f415b90
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3aBUCUMOCTEH, 3aJJaHHBIX POpPMyTIaMH, B TOM
Yrcyie ¢ TOMOMIBIO U(PPOBBIX J1a00PaTOPH.
[IpumensTh, U3y4aTh NIPEeUMYLIECTBA,
HHTEPIPETHPOBATE TPpadUIECKUNA CITOCO0
MpeCTaBICHUS U aHaJi3a Pa3sHOOOpa3HOH
Kn3HeHHOU nHpopMari. OcBanBaTh OHIATHE
(hyHKIIMH, OBIIaZieBaTh (PYHKIIMOHATIHHON
TepMUHONOTHEH. Paco3HaBath IMHEHHYIO
¢bynkimio Y = KX + b, onmceiBaTh €€ cBoiicTBa B
3aBHCHUMOCTH OT 3HaueHMit K02 durmenTos K u
b. Crpouts rpaduku TuHEHHON (YHKIINH,
¢bynkunu y =| x |. Mcrons3oBats nudpoBbie
pecypcsl At HOCTpoeHUs rpaduKoB QGYHKIUHN 1
HA3y4yeHUs ux cBOUCTB. [IpuBOAUTHE MpUMEPHI
JIMHEHHBIX 3aBUCUMOCTEN B PEAbHBIX
mpoueccax u sIBJICHUAX

[ToBTOpenue n o6o01IEHNE

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

Br1Oupats, IpUMEHSITh OLIEHUBATH CIIOCOOBI
CPaBHEHUS YHCEN, BEIYUCIICHUH,
peoOpa3oBaHuil BRIPAKEHHA, PEIICHHS
ypaBHeHUI. OCyIECTBIATh CAMOKOHTPOJb
BBITIOJHAEMBIX JEHCTBUIA U CAMOIIPOBEPKY
pe3yibTaTa BEIUMCIICHUH, TPeoOpa3oBaHuii,
IIOCTpoeHuH. Pemarts 3a1auu U3 peasibHON
JKU3HU, TPUMCHATHL MAaTEMAaTUUCCKUC 3HAHUA I
pelieHns 3aja4d u3 Apyrux npeameTos. Pemate
TCKCTOBBIC 3aJa41, CPABHUBATD, BBI6I/IpaTB
CIIOCOOBI pEIIeHNUs 3ajaun

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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8 KVIACC

HaumeHoBaHue pa3jieioB u
T€M MPOrpaMmbl

Yucna u BBIYMCICHHUS.
KBagpaTHble KOpHU

Yucna u Beruuciieduda. CTerneHb
C LIEJIBIM ITOKa3aTeleM

KoanuecTBO 4acoB

Bcero

15

KoHnTpoJibHbIE
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyeil mporpaMMbl BOCIIMTAHUS

®opMyaMpOBaTh ONpEACIIEHIE KBaAPAaTHOTO KOPHS
U3 YKCiIa, apuPMETHIECKOTO KBaAPATHOTO KOPHSI.
IIpuMeHATH onepanuio U3BICYEHUS KBaIPaTHOIO
KOPHS U3 YUCIIa, UCTIONIB3Ysl IIPH HEOOXOJUMOCTH
KanbKyyATop. OLleHHBATh KBaJApAaTHEIE KOPHH
LEJIBIMU YUCIIAMH U IECSITUYHBIMU APOOSIMH.
CpaBHUBATH U yNOPSIOUYNBATH PAllUOHANBHbIE U
HMppalOHAIbHBIE YNCIIA, 3aIIUCAHHBIE C TOMOIIBIO
KBaJ[paTHBIX KOpHEH. McciienoBars ypaBHEHHE X 2
= @, HAaXOJUTh TOYHbIEC U MPHOIMKEHHBIE KOPHU
npu a > 0. MccnenoBath cBOMCTBA KBaAPATHBIX
KOpHEW, IPOBOJISL YHCIOBBIE 3KCIIEPUMEHTEI C
UCIIOJIb30BaHUEM KAIIBKYJISATOpa (KOMIBIOTEPA).
JlokaspIBaTh CBONCTBA apu(METUIECKUX
KBaJIpaTHBIX KOPHEW; MPUMEHATh UX JJIS
peoOpa3oBaHus BeIPAKEHUA. BhIMOIHATH
npeoOpa3oBaHMs BEIPAKEHUH, COJIEPKALTIX
KBaJIpaTHbIE KOPHU. BbIpaxxaTs epeMeHHbIE U3
FEOMETPHUYECKUX U (PU3NIECKUX POPMYJI.
BrruucnsaTs 3Ha4eHUS BBIPAXEHUN, COAEPIKALUX
KBaJIpaTHBIE KOPHH, UCTIOB3YsI IPH
HEOO0XOIMMOCTH KalbKymaTop. Vicrionb30BaTh B
XOJI€ PELICHHUS 3a/1a4 MIEMECHTApHBIE
MPECTaBICHUS, CBA3aHHbBIE C TPUOIIKEHHBIMU
3HAUEHUSMU BEJTMYMH. 3JHAKOMUTHCS C UCTOPHEN
pPa3BHUTHS MAaTEeMaTHUKH

DopMyIHpPOBATh ONPEACICHUE CTEIICHU C LETbIM
mokazareneM. [IpeacTaBiarh 3anuchk O0NBIINX U
MaJIbIX YHMCEI B CTaHAApTHOM Buje. CpaBHUBATh



https://m.edsoo.ru/7f417af8
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YHUCIIa U BEJIMYMHEI, 3aIUCAHHBIC C
ucnoiib3oBanuemM crenenu 10. Mcmonb3oBarhk
3aITUCh YKCEN B CTAHAAPTHOM BUJIE JJISl BHIPAKCHUS
pa3mMepoB 00BEKTOB, JUIUTEILHOCTH MPOIIECCOB B
OKpy’karoreM mupe. DopMyTUpoBaTh, 3aMKUCHIBATH
B CUMBOJINYECKO# (hopMe U HILTFOCTPUPOBATH
MIPUMEPaMU CBOMCTBA CTETICHU C TEJTBIM
rokasareneM. [[puMeHsITh CBOHCTBA CTEIIEHH IS
peoOpa3oBaHus BIPAKEHUH, COEPIKAIIINX
CTETICHH C IIeJIBIM MoKa3aTeneM. BhIonHATh
ILCI\/'ICTBI/ISI C YrCJIaMH, 3allTMCAaHHBIMU B CTAHAAPTHOM
BUjic (YMHOKCHUE, JICIICHUE, BO3BEICHUE B
CTETICHB)

AnrebpanyecKue BhIPAKECHHUS.

KBagparsslii TpéxusneH

Anrebpanyeckue BhIpaXKeHHU .

Anrebpanueckas 1poOb

VYpaBHEHHUsI U HEPABEHCTBA.
KBagparusle ypaBHEHUS

15

15

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

Pacno3naBaTh KBapaTHBIN TPEXUIEH,
yCTaHaBIUBATh BO3MOXKHOCTB €T0 PA3JIOKECHUS Ha
MHOXHTENU. PackiaapiBaTh HA MHOKUTEIH
KBaJIpaTHBIN TPEXUJIEH C HEOTPULIATEIbHBIM
JUCKPUMHHAHTOM. 3aIlUCHIBATh aJlreOpandecKue
BbIpakeHHUs1. Haxoauts o6sacTs onpeneneHus
PalMOHATBLHOTO BBIPAKEHHS. BBITOTHSITE YHCIIOBBIE
MIOJICTAHOBKH U BBIYHMCIIATH 3HAUYCHHUE APOOH, B TOM
YHcIie ¢ TTOMOIIBIO KalnbKynsaTopa. GopMynupoBaThb
OCHOBHOE CBOWMCTBO alIreOpandecKkoi Apoou u
NPUMEHSATH €To JJIs MpeoOpa3oBaHust ApoOeii.
BrimonHsATh neiicTBUS ¢ are0pandecKuMu
npobsimu. [TpumeHsaTs Mpeodpa3zoBaHusl BEIPAKESHUH
JUTSL pelIeHus 3a/a4d. Beipaxkarh iepeMeHHbIe U3
hopmy1 (pu3NIECKUX, TEOMETPHUYECKUX,
OTMCBHIBAIOIINX OBITOBBIE CUTYAINH)

Pacno3naBaTh KBaJipaTHbIE ypaBHEHUA. 3alIUCHIBATh
(hopMyIity KOpHEH KBaJIpaTHOT'O YPaBHEHHUSI;, pelaTh
KBa/IpaTHbIE YPaBHEHUS — ITOJHbIE W HETIOTHBIE.
[IpoBoauTh mpoCTEHIINE HCCIIETOBAHMS
KBaJpaTHbIX ypaBHEHUH. Pemats ypaBHeHus,
CBOJAIINECS K KBAIPATHBIM, C TIOMOIIIBIO
peoOpa3oBaHuil U 3aMEHOW MEPEMEHHOM.
Habnronaths 1 aHaIM3UPOBATh CBA3b MEXIY
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YpaBHEHHUsI U HEPABEHCTBA.
Cucremsbl ypaBHEHU

VYpaBHEHHUsI U HEPABEHCTBA.
Hepasencraa

13

12

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

bubmmoreka [IOK
https://m.edsoo.ru/7f417af8

KOPHSIMH U KO3 PHUIIMEHTaMU KBaJIPATHOTO
ypaBHeHus. DopmynuposaTh TeopeMy Buera, a
TaKXe 00paTHYIO - TeOpeMy, MPUMEHSTh ITH
TEOPEMBI JJIsl pellieHus 3aa4. Penath TeKCTOBbIC
3aJauu anredpandeckuM CrocoOoM: MEPEXOAUTh OT
CJIOBECHOM (hOPMYJIMPOBKHU YCIIOBHS 33724 K
areOpanvecKoi MOJICITH MyTEM COCTABICHUS
ypaBHEHUS; peliaTh COCTABICHHOE YPABHECHUE;
HWHTEPIIPETUPOBAThH PE3YJIbTAT. 3HAKOMHUTBCS C
HACTOPHEH Pa3BUTHSI alTeOPBI

Pacno3naBaTh nMHEHHbIE YPABHEHHUS C JBYMS
riepeMeHHBIMHA. CTPOUTh TPa(UKH THHEHHBIX
ypaBHEHUH, B TOM YHUCIIE HCIOB3Ys IU(PPOBEIC
pecypcsl. PaznnuaTs napauiensHble U
MIEPECEKAIOIINECS MPSAMBIE IO UX YPABHEHUSAM.
Pemats cuctemsl 1ByX JTUHEHHBIX YPABHEHUH C
JIByMsI [IEPEMEHHBIMHU TOJICTAHOBKON U CIIOKEHUEM.
Pewmiate mpocreiinme cucTeMbl, B KOTOPBIX OJTHO U3
ypaBHEHU He ABIsIeTCs JUHEHHbIM. [IpuBOANTH
rpadUUecKy0 HHTEPIPETAIHIO PELICHUS
YPaBHEHUS C IByMsI IEPEMEHHBIMH U CHCTEM
yYpaBHEHUI ¢ IByMs NIEpEMEHHBIMU. Pemrats
TEKCTOBBIE 3a/1a4H alNreOpandeckuM COCOOOM.

DopMyJIUPOBATH CBOMCTBA YHNCIOBBIX HEPABEHCTB,
WUIFOCTPUPOBATh UX HA KOOPAUHATHON IIPSIMOI,
JIOKa3bIBaTh anredpandecku. [[pumMeHsITh CBOCTBA
HEpaBEHCTB B XO0JI¢ pellleHus 3a1a4. Pemars
JIMHENHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM,
M300paxarp perieHrne HePaBeHCTBA Ha YUCIIOBOH
npsiMoil. Pemats cucteMbl TMHEHHBIX HEPABEHCTB,
n300paXkaTh peleHne CUCTEMbI HEPaBEHCTB Ha
YUCIIOBOM IPSIMOU

cDyHKI_II/II/I. OCHOBHbBIC TTOHSATHS

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

Hcnonb3oBaTh QYyHKIIMOHATBHYIO TEPMUHOJIIOTHIO H
CHUMBOJIMKY. BbIuucnsaTs 3HaueHus pyHKIMH,
3aJaHHBIX GopMynamu (IpH HEOOXOIUMOCTH
WCTIOJIB30BaTh KaJbKYJIATOP); COCTABIISATH TAOJHIIBI
3HavyeHuil Gpyakimuu. CTpouTh M0 TOYKaM rpaduKu
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(hyHkmit. OnUCHIBaTH CBOMCTBA (DYHKIIMH Ha
OCHOBE ¢€ rpa)nIecKoro MpeCTaBICHUS.
Hcnonp30BaTh QyHKIHOHATBFHYIO TEPMHHOJIOTHIO U
cuMBOIUKY. VccnenoBaTs mpuMepsl Tpa@uKoB,
OTPAXKAIOIIUX peaTbHBIC MIPOLIECCHI U SBJICHUS.
IIpuBoAUTH IPUMEPHI MPOIIECCOB U SIBJICHUM C
3aJlaHHbIMU CcBoMcTBaMHu. VIcTos1b30BaTh
KOMITBIOTEPHBIE TPOrPAMMBI JJIS TOCTPOCHUS
rpadukoB (BYHKIUI U U3yUeHUS KX CBOWCTB

Oyukuuu. Yucnosbie PyHKIUH

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

Haxonuts ¢ momomipto rpaduka GyHKIUU
3HA4YEHUE OJHOW U3 pacCMaTPUBAEMBbIX BEJIMYUH I10
3HAUYEHHUIO IPYroil. B HECIOXKHBIX ciTydasx
BBIpaXKaTh (DOPMYIIOH 3aBHCUMOCTH MEXKTY
BenyMHaMH. ONHCHIBATH XapaKTep N3MEHEHUS
OJTHOHM BEJTMYMHBI B 3aBUCUMOCTH OT U3MECHEHUS
Ipyroii. Pacrio3naBaTh BUJBI H3y4aeMbIX (DyHKIUH.
[TokazbIBaTh cXeMaTHYECKH MOJIOKEHHE Ha
KOOPJMHATHOM IIOCKOCTH TpadUKOB (yHKITHIA
Buma:y=x2,y=x3,y=Vx,y=|x|.
Hcnonb3oBaTh QyHKIMOHATBHO-TpaQUUECKHe
MIPECTABICHUS IS PELICHUS U UCCIIeIOBaHUS
ypaBHEHU U cucteM ypaBHeHUH. [IpuMeHAaTh
UQPOBEIE PecypChl ISl MOCTPOCHUS rpaduKoB
byHKIMI

10

[ToBTOpenue u o6001IEHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

bubmmoteka [IOK
https://m.edsoo.ru/7f417af8

Br1Oupats, IpUMEHsITh, OLICHUBATH CIIOCOOBI
CPaBHEHHMS YKCEJl, BBIYMCIICHUH, TpeoOpa3oBaHuil
BBIPAKECHH, pelICHNs] ypaBHEHUI. OCyIECTBIAT
CaMOKOHTPOJIb BBIIIOIHIEMBIX JIEUCTBUI U
CaMOIPOBEPKY PE3yJibTaTa BEIYMCICHUH,
peoOpaszoBaHuii, mocTpoeHuil. Pemars 3amaun u3
peanbHO KU3HHU, TPUMEHSITh MaTeMaTUIeCKHe
3HAHUSA JAJIS PEUICHHS 33]1a4 U3 APYTUX MPEIMETOB.
Pemrate TexcToBBIE 3a1a4K, CPAaBHUBATH, BEIOMPATDH
CHOCO0BI peleHus 3a1auu



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

n/n

9 KJIACC

HaumeHoBaHue pa3jieioB u
T€M MPOrpaMmbl

Yucna ¥ BEIYHUCICHUS.
JlelicTBUTENbHBIC YKCIIA

KoanuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyeil mporpaMMbl BOCIIMTAHUS

Pa3BuBaTh npencTaBiIeHNS O YUCIIAX: OT MHOKECTBA
HaTypaJIbHBIX YHCEN O MHOYKECTBA
JIeHCTBUTENBHBIX YKcen. O3HAKOMUTHCS C
BO3MO>KHOCTBIO NIPEACTABICHAA JEVCTBUTENBHOTO
YHcla Kak 0ECKOHEYHOH TECATHIHON JpooH,
NPUMEHSATH IECATHYHBIC TPUOIKESHUS
palMOHANIBHBIX U UPPAlMOHATBHBIX YHCEIL.
N3o0paxarh neiicTBUTENBHBIE YUCIIA TOYKAMHI
KOOPJIMHATHOM MpsSMOU. 3anuchIiBaTh, CPABHUBATE U
YIOPSI0YUBATh AEHCTBUTENBHbIE YUCIA.
BrInonHATh, codeTast yCTHBIE M TNCEMEHHBIE
puémbl, apumMeTHIecKue EHCTBUS C
palMOHaTbHBIMH YHCIIaMHU; HAXOUTh 3HAUEHUS
CTETEHEN C eTIbIMU MIOKA3aTENsIMU U KOPHEH;
BBIYHCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKECHUM.
ITonyuuTs npeacTaBaeHUE O 3HAUUMOCTH
JIEHCTBUTEIIBHBIX YHUCEJI B IPAKTUYECKON
JEATENBHOCTH YeJI0BeKa. AHAIIM3UPOBATH U IETaTh
BBIBOJIBI O TOYHOCTH MPUOIHKEHUS
JIEHCTBUTEIBHOTO YUCIA IIPU PEILIEHUN 3a/a4.
OKpyIJIATh AEMCTBUTENBHBIE YUCIIA, BBITOIHATh
NPUKUAKY PE3yIbTaTa BEIYUCICHUH, OLIEHKY
3HAYEHHUH YMCIIOBBIX BBIpAKEHUI. 3HAKOMHUTHCS C
HCTOpPHUEN pa3BUTHUSI MATEMaTHKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OTHOU
IIEpEMEHHOMN

14

bu6mmoreka [IOK
https://m.edso0.ru/7f419d08

OcBanBaTh, 3alIOMUHATH U TPUMEHSTH
rpaduyecKkue MEeTO Ikl P PEIICHUN YPaBHEHUH,
HEPaBEHCTB U UX cucTeM. Pacro3HaBath Lienble U
JIpoOHBIE ypaBHEHUS. Penrath muHeHHbIE U
KBaJIpAaTHBIE YPABHEHHUs], YPAaBHEHUS, CBOLSAIIMECA K
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HUM, HpOCTefIHIPIC I[pO6HOpaIII/IOHaJ'H>HI:IC
YpaBHCHUA. Hpe/:[ﬂaraTL BO3MOKHEIE CIIOCOOEI
PEeICHUA TEKCTOBBIX 3aj1a4, OGCY)KI[aTL nx un
peaTh TEKCTOBBIC 3aJa4X pa3HbIMU CIoco0ammu.
3HAKOMHTLCS C I/ICTOI)I/ICﬁ Pa3BUTUA MATCMATUKHU

YpaBHEHHUsI U HEPABEHCTBA.
Cucremsbl ypaBHEHU

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

14

16

bubmuorexa [JOK
https://m.edso00.ru/7f419d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

OcBauBaTh U MPUMEHATH NPUEMBI PELLICHUS
CUCTEMBI JIBYX JJMHEWHBIX YPaBHEHUH C IByMS
[IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHHH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJIAETCS JINHEHHBIM.
Hcnonb3oBaTh QyHKIMOHATBHO-TpapUUECKHE
MIPECTABICHUS IS PELICHUS U UCCIIeIOBAHUS
YpaBHEHUI U CUCTEM. AHAJIU3UPOBATh TEKCThI
3ajad, pemaTh X areOpandecKuM CrocoOoM:
MEPEXOAUTH OT CIIOBECHOU (DOPMYIHPOBKU YCIOBHS
3aJa4y K ajdredpandeckoil MoJenu myTéM
COCTaBJICHHsI CUCTEMBI YpaBHEHHUH; pelaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUI;
HHTEPIPETUPOBATH PE3YNIbTAT. 3HAKOMUTHCS C
HUCTOpHEH pa3BUTHSA MAaTEMaTHKU

Uurate, 3aIUCBIBATh, TIOHUMATB,
HMHTEPIPETUPOBATh HEPABEHCTBA; UCIIOIB30BATh
CHUMBOJIUKY U TEPMUHOJIOTHIO. BBIMONHATE
peoOpa3oBaHMsI HEPABEHCTB, UCIIOIb30BATh IS
npeoOpa3oBaHMsl CBOWCTBA YHUCIOBBIX HEPABEHCTB.
PacrioznaBaTh TuHEHbIE U KBaJIpaTHbIE
HEpaBEeHCTBA. PelllaTh INHEIHBIE HEPaBEHCTBA,
CUCTEMBI JINHEHHBIX HEPABEHCTB, CUCTEMBI
HEPaBEHCTB, BKJIIOYAIONIUX KBaJIpaTHOE
HEPaBEHCTBO, U peIaTh UX; 00CyKIaTb
MoJTy4eHHbIe perieHus. M300paxars pemeHue
HEpaBEHCTBA M CHCTEMBI HEPABEHCTB Ha YMCIOBOU
TIPSIMOM, 3aIMCHIBATh PEICHNE C TIOMOIIHI0
CUMBOJIOB. Pemarh KBaJipaTHbIE HEPABEHCTBA,
WCTIONB3YS TpaduuecKre IpeaCcTaBIeHHs.
OcBauBaTh 1 MPUMEHATH HEPABEHCTBA MPH
pELIeHNN pa3IuYHbIX 3ajja4d, B TOM UUCIIe
MIPaKTUKOOPHEHTHUPOBAHHBIX
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OyHKIUU

YucaoBele MOCIEA0OBATEILHOCTH

16

15

bu6nmmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

PacniozHaBaTh BUABI H3ydaeMbIX (GYHKLHI;
WUTIOCTPUPOBATH CXEMaTHUECKH, OOBIACHSTD
pacroioKeHue Ha KOOPAMHATHOM MJI0CKOCTH
rpadukoB ¢yukiwii Buga: Y = KX,y = kx + b,y =k
X,Yy=x2,y=x3,y=1x, y=|x|B3aBucumoctu
OT 3HAYCHHUH KO3(DPHUITMEHTOB; OMMUCHIBATH UX
cBoiicTBa. Pacrio3HaBaTh KBaJpaTUIHYIO (yHKIIHIO
o (hopmyse. [IpuBoaUTE TPUMEPHI KBaIPATUIHBIX
3aBHCUMOCTEN U3 peabHOM KU3HH, GUIUKH,
reoMeTpud. BEIIBIATE 1 000011aTE 0COOCHHOCTH
rpaduka KBagpaTuyHON GyHKIMH Y = ax2 + bx + C.
Ctpouth 1 U300paXkaTh CXeMaTu4ecKu rpaduku
KBaJIpaTHUHBIX (QYHKUUH, 3aJaHHBIX (hopMyIamMu
Bumay =ax2,y=ax2+q,y=a(Xx+p)2,y=ax2
+ bx + C. AHanmM3UPOBATh U PUMEHSTH CBOWCTBA
U3yYCHHBIX (PYHKIMN AT UX TOCTPOCHHUS, B TOM
YHcIie ¢ TOMOIIBIO IU(POBBIX PECYpPCcoB

OcBauBaTh ¥ NPUMEHATH UHACKCHBIE 0003HAYEHUS,
CTPOUTH PEUEBbIC BHICKA3BIBAHUS C
UCIOJIb30BaHUEM TEPMUHOJIOTHH, CBSI3aHHOM C
MOHSATHEM OCJIE0BATEILHOCTH. AHAIN3UPOBATD
($hopMyIty N-ro 4jeHa NOoCIeA0BaTEIbHOCTH HITH
PEKYPPEHTHYIO (DOPMYITY ¥ BEIYUCISTH WICHBI
MOCTIeI0BATENbHOCTEH, 3alaHHBIX 3TUMHU
¢dopmynamu. Y cTaHaBIMBaTh 3aKOHOMEPHOCTh B
MIOCTPOEHUH MOCIIEI0BATENBHOCTH, €CIIN BBIITHCAHBI
IIEPBBIE HECKOJIBKO €€ uIeHOB. PacniosHaBath
apu(pMETHYECKYIO U TEOMETPUIECKYIO IPOrPECCUr
IIPH Pa3HBIX crioco0ax 3axanus. PemaTs 3aqauu ¢
UCIIOJIb30BaHueM (HOpMyYI N-TO WieHa
apuMeTnIecKor ¥ TeOMETPUUYECKOH MPOTPECCHIA,
CYMMBI IIEPBBIX N WieHOB. M300pakaTh YieHbI
MIOCIIEZI0BATEILHOCTH TOYKaMHU Ha KOOPAMHATHOM
I0cKOCTH. PaccMaTpuBaTh MpUMeEpHI TPOLIECCOB U
SIBJIGHUH U3 peaIbHOM KU3HU, HIUTIOCTPUPYIOIINE
M3MeHeHne B apuMeTHIeCcKOl nporpeccuu, B
reOMEeTPUUYECKOM NPOrpeccHy; H300paxaTh
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COOTBETCTBYIOIIUE 3aBUCHMOCTH I'pahyUICCKH.
Pemars 3amaun, CBA3aHHBIC C YUCIIOBBIMH
[TOCIIEZIOBATENBHOCTSIMH, B TOM YHCJIE 33/1a4H U3
peanbHO KU3HU C HCITONB30BaHNEM MHA(POBBIX
TEXHOJIOTHIA (3JIEKTPOHHBIX TA0JHII, rpaduUecKoro
KaIBKyJIATOpA ¥ T.11.). PemmaTe 3aaum Ha CIOXKHBIE
MIPOLIEHTHI, B TOM YHUCIIE 337[a9d U3 PeaTbHOI
MIPAKTHKH (C UCTIOIH30BAHUEM KaJIbKYJIATOPA).
3HAKOMUTKCS C UCTOPUCH Pa3BUTHS MaTEMaTHKU

[ToBTOpeHue, 06001eHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

18

102

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

OneprpoBaTh NOHATUSIMHI: MHOXKECTBO,
[TOIMHOKECTBO, ONEpalii HaJl MHOKECTBaMU;
HCHOJIB30BaTh rpauuecKoe NpeACTaBICHUE
MHO>KECTB JIJIsl OMUCAHUS PEATbHBIX NMPOLIECCOB U
SIBICHUH, TP PELICHNH 3a/1a4 U3 IPYyTuX y4yeOHBIX
npeaMeToB. BhINONHTH 1eHCTBUS, CPABHUBATD U
YIOPSIIOYMBATh YHCIA, TPEACTABIATH YHCIA Ha
KOOPJIMHATHOM NPSMOM, OKPYIJIATh YUCIIA;
BBITIONHATH NPUKUAKY U OLEHKY pe3ylbTaTa
BBIYHCIICHUN. PelIaTe TEKCTOBBIE 3a1a4H
apudmerndeckum crocooom. Pemarts
MIPaKTUYECKHE 3a7auH, COAEPIKALINE TPOLIEHTSHI,
JIOJIY, YaCTH, BBIPAXKAIOIUE 3aBUCUMOCTH:
CKOPOCTh — BpeMsI — PAaCCTOSHUE, [IeHa —
KOJINYECTBO — CTOMMOCTh, 00BEM pabOThl —
BpeMs — IPOMU3BOAUTENLHOCTH TpyAa. Pa3oupats
peanbHbIe )KU3HEHHBIE CUTYaINH, (OPMYIUPOBATH
UX Ha SI3bIKE MaTEMaTHKH, HAXOAUTh pelIeHHe,
MIPUMEHS MaTEMaTHYECKHUH ammapar,
HWHTEPIPETHPOBATD PE3YIbTAT.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Anre6pa, 7 kinacc/ MakapsiueB FO.H., Munmiok H.I'., HemikoB K.W. u apyrue; nox
penaknueit TenskoBckoro C.A., AkinoHepHoe o0mecTBo «M31aTenbcTBO
«IIpocsenienne»

» Anre6pa, 8 xirace/ Makapsrae FO.H., Munmaiok H.I'., Hemxos K.W. u npyrue; mox
penaknueit TenskoBckoro C.A., AkinoHepHoe o0mecTBo «M31aTenbcTBO
«IIpocsemienne»

» Anre6pa, 9 kinacc/ Maxkapsrues FO.H., Munatok H.I'., Hemkos K.W. u npyrue; mox
penaknueit TensikoBckoro C.A., AkinoHepHoe o0mecTBo «M31aTenbcTBO
«IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

1. Ucnionw3oBanue yueOHUKOB aBTOpoB: MakaperueB FO.H., Munatok H.I'., Hemikos
K.W. u np./ llox pen. TensaxoBckoro C.A. Maremartuka. Anrebpa. 7,8,9 kinacc. bazoBbiii
ypoBeHb; AO "UznatensctBo "IIpocBemenue”, 2023 roa.15-e uznanue,
nepepaboTaHHOE.

2.Metoandeckoe mocoOue NpeHa3HauYCHO YUUTEIISIM, BEYIIIUM MIPENnogaBaHue 1Mo
YMK «Anredpa. 7 knaccy, «Anredpa. 8 kiace», «Anredpa. 9 xkimace» FO. H.
MakapsrueBa, H. I'. Munarok, K. U. Hemkoa, C. b. CyBopoBou noa penakuueit C. A.
TensakoBCKOro.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

1. MunuctepcTBO 0OpazoBanus Pd, — https://edu.gov.ru

2. ®denepanbhblil moptan. Poccuiickoe obpazoBanue, - https://www.edu.ru

3. Poccuiickast 31eKTpoHHas 1KoJa, - https://resh.edu.ru

4. luctaHuMOHHOE 00pa30BaHUE AJI IIKOJIBHUKOB U JIETEH B UHTEPAKTUBHOM (hopme, -
https://uchi.ru

5. Enunas kosuteknus nu@poBbIX 00pa3oBaTeIbHBIX pecypcos, - http://school-
collection.edu.ru

6. O6nako 3HaHUN — 00pa30BaTEIbHBIN CEPBUC ISl YUAIIMXCA U MTPEnoiaBaTesiel Ko,
- https://oblakoz.ru

7. CoBpeMeHHOE 00pa30BaHKE HA OCHOBE TexHoyoruit Sunekca. Saaexkc YueOHuK, —
https://education.yandex.ru

8. IludpoBoit oObpazoBarenbHbIi pecype mis mkoi. SKimacc, -https://www.yaklass.ru

9. Menunareka nsznarenbcta «llocsemenuey, - https://media.prosv.ru

10. Perry BITP 7 knacc, - https://math7-vpr.sdamgia.ru/

11. Perry BITP 8 knacc, - https://math8-vpr.sdamgia.ru/

12. Poccuiickas ayekTpoHHas mkoda, - https://resh.edu.ru/

13. www.mathvaz.ru - docbe MIKOJIBHOTO YUHUTENS MATEMATUKH
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14. www.it-n.ru"CeTtb TBOpUYECKUX yUHUTEICH"
15. www .festival.1september.ru ®ectuBanp negarornueckux uaei "OTKpBITHIN



