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MHNOACHUTEJIBHASA 3AIINCKA

AnreOpa SBISETCS OJHUM M3 OMNOPHBIX KYPCOB OCHOBHOTO o00Imiero oOpa3oBaHUs: OHa
obOecrieunBacT M3y4eHUE IPYTHX MUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTApHOTO
IUKIIOB, €€ OCBOCHHME HEOOXOAMMO MJisi MPOJOJDKEHUS OOpa3oBaHUS M B TIOBCEIHEBHOM JKU3HU.
PasButne y oOy4arommxcss HaydHBIX TPEJACTABICHHA O TIPOMCXOXKJICHUHM ©  CYIIHOCTH
anredpanveckux abCcTpakiui, crocode OTpaKeHUsT MATEMAaTHYSCKONH HAYKOH SIBJICHHIA U TIPOIECCOB
B MIPUPOJE U OOIIECTBE, POJIM MATEMATHICCKOTO MOJICIIMPOBAHUS B HAYYHOM TIO3HAHUU U B MPAKTUKE
CrocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAY€CTB MBIIIUICHUS, HEOOXOIUMBIX IS
aJanTaud B COBpPEMEHHOM Iu(dpoBoM oOmiecTBe. M3ydeHue anreOpsl oOecriedurBaeT pa3BUTHE
yMEHHS HaOI0JaTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIILJICHUSI,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS W BBIBOJBI, (OPMYIUPOBATH
yrBepxkacHus. OcCBOoeHHE Kypca aiureOpsl OO0ecneunBaeT pa3BHTHE JIOTHYECKOTO MBIILICHUS
0OyJaronuxcs: OHH HWCIIOJIB3YIOT JIEAYKTHBHBIC M WHIYKTHBHBIC PACCYXJICHUS, OOOOIICHHWE H
KOHKpETH3alluio, adcTparupoBanue u aHanoruto. OOydeHue anreOpe mpenosiaraeT 3HaYUTEeIbHBIN
00BEM CaMOCTOSITENTEHOU JESITEILHOCTH O0YUJAIOIIUXCS, TTO3TOMY CaAMOCTOSITEIIBHOE PEIICHHUE 3a]1a4
SIBJIICTCS pealiu3anueil JeaTeIbHOCTHOTO MPUHITUITA 00YICHUS.

B cTpykType mporpamMmbl yaeOHOTO Kypca «Anredpa» it OCHOBHOTO OOIIEro o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOIUYECKHE JIMHUN: «Ynciaa W BBIYUCICHHSY,
«AnreOpanyeckue BBIPOKEHUS», «YpaBHCHHS W HepaBeHCTBa», «DyHkiuwy. Kaxkmas w3 stux
COJICPIKATEIPHO-METOIUICCKUX JIMHAA pPa3BUBACTCS Ha TMPOTSHIKEHUH TPEX JIET M3YYCHHS Kypca,
B3aUMOJICHCTBYS C JAPYTUMH €ro JIMHHSAMH. B XoJe M3ydeHHs yd4eOHOro Kypca OO0yJaroIuMcs
MPUXOJUTCS JIOTHYECKH PAaCcCYKAATh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M C
3THM B TporpaMMy Yy4eOHOro Kypca «AnreOpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJICTaBICHHBIC BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTHYECKOro 00pa30BaHUS U CHOCOOCTBYIOIIHE
OBJIAZICHUIO O0YYarOIIUMHUCS OCHOB YHHBEPCAILHOTO MaTeMaTHYEeCKOTo si3bika. CoepiKaTenbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Ausredpay SBISETCS €ro WHTErpPUPOBAHHBIN
XapaxTep.

Conepxanue JmHUM «UHcaa M BBIYUCICHUS» CIY)KUT OCHOBOH ISl MAbHEHINEr0 M3y4eHHUSI
MaTeMAaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS, (DOPMUPOBAHHIO
YMEHHUSI TIOJb30BATHCS ANTOPUTMAMHU, a TaKKEe MPHOOPETCHUIO TPAKTHYECKUX HABBIKOB,
HEOOXOAUMBIX JIJISl IIOBCEHEBHOW KHU3HH. Pa3BHUTHE MOHITHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHusl CBSI3aHO C pPAlMOHAIBHBIMH ¥ HMPPAMOHAIBHBIMUA YHCIAMH, (GopMUpOBaHHEM
MPEJICTaBICHUM O JEMCTBUTEIHLHOM 4MCIE. 3aBEpIICHHE OCBOCHHUS UYMCIOBOM JMHHUM OTHECEHO K
cpenHemy o01eMy 00pa3oBaHHUIO.

Cogepxanue IByX alredpandeckux JUHUN — « AnreOpanueckre BEIpaKEHUs» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBaHHIO Yy OOYYAIOMIUMXCS MaTEeMaTHYEeCKOTO —armapara,
HEOOXOJMMOTO Ui  peIIeHHs] 3ajJa4 MAaTeMaTUKH, CMEKHBIX MPEAMETOB U  NPAKTUKO-
OPUEHTUPOBaHHBIX 3amady. Ha ypoBHEe OCHOBHOro oOmero oOpa3oBaHUS Y4eOHBIH MaTepual
TPYNIHUPYETCS BOKPYT palliOHAIBHBIX BBIPAXKEHUH. Anredpa IEeMOHCTPUPYET 3HAYCHHE MaTeMaTUKH
KaK sI3bIKa U1 IOCTPOCHHUSI MaTEeMAaTUYECKUX MOJIENIeH, OMMCAHUS MPOILIECCOB U SBJICHUM PeaTbHOTO
Mupa. B 3amaun oOydeHus anreOpe BXOAST TakKe JallbHEWIee pa3BUTHE alTOPUTMUYECKOTO
MBIILJIEHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, JJs OCBOCHHSA Kypca WH(OPMATHKH, U OBJAJCHHE
HaBbIKAMU JEAYKTUBHBIX paccyxaeHuid. [IpeoOpasoBaHue CHUMBOIBHBIX (opM crmoOcoOCTBYeET
Pa3BUTHUIO BOOOpaKEHHUsI, CIOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPYECTBY.

Cogepxanne (GyHKIIMOHATBHO-TpaUUECKOl TUHUM HAIIEJIEHO HA MOJyYeHUE 00yJaroIIuMHUCS
3HaHMA O (QYHKIMSIX KaK Ba)KHEHIIEeW MaTeMaTW4ecKOW MOJENH JUIs OMHCAHUS W UCCIICIOBAHHS



pa3zHo00pa3HBIX MPOLIECCOB U SIBJICHUN B IpUpoJie U o0miecTBe. M3yuenne marepuaia crmocoOCTByeT
Pa3BUTHIO Y OOYYalOUIMXCS YMEHHS HCIIOJIb30BaTh PA3IMYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKA
MaTeMaTUKU — CJOBECHBIC, CHMBOJIMYECKHE, Tpauueckue, BHOCHT BKJIaJ B (popMupoBaHHE
MPEJCTAaBICHUNA O POJIM MATEMAaTHKHU B PA3BUTHH LUBUIIM3ALUHU U KYJIBTYPHI.

CornacHo yyeOHOMY ITaHy B 7—9 Kilaccax M3ydaercsi yu4eOHbIH Kypc «Anredpa», KOTOPBIU
BKJTIOYAET CIICAYIOIINE OCHOBHBIE pa3/ielbl collepKaHus: «Uncia u BEIYUCICHIS», «ANredpandeckue
BBIPAQXKECHUA», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMMY.

Ha uzyuenmne yueOHOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 kmacce — 102 gaca (3
yaca B HeJIeN0), B 8 kiacce — 102 gaca (3 yaca B Hezento), B 9 kiacce — 102 vaca (3 gaca B Henenio).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Yucina ¥ BEIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MTEPEX0J]l OT OJHOU (DOPMBI 3amuCcH ApOOei K Ipyroii.
[loHATHE pAaLMOHAIBHOTO YHCIA, 3alUCh, CPABHEHHE, YNOPSIJAOYMBAHME DPALMOHAIBHBIX YHCEIL
Apudpmernueckue IEHCTBHS C pallMOHATILHBIMU YUCIIaMu. Pemenne 3aqad u3 peaabHO MpaKTHKU Ha
4acTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM: ONpeIeIeHIE, TPeo0pa30BaHNe BRIPAKEHUI HAa OCHOBE
ompe/ieNieHus, 3anch 00IbIINX Yncen. [Ipo1eHTsl, 3anuch NPOLEHTOB B BUJIE APOOU U JpoOH B BUIE
MIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4¥ Ha MPOLIEHTHI, pELICHUE 33/1a4 U3 PEAIbHON ITPAKTHUKH.

[IpuMeHeHne NpU3HAKOB AEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIHN HATYPAJIBHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

Aaredpanyeckue BbIpakeHHs

ITepemenHble, YHMCIOBOE 3HAYEHUE BBIPAKEHUA C TEPEMEHHOM. JlOmycTMMbIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEX/Ty BeJIMYMHAMH B BUAE popMyibl. Boruncienus mo
¢dopmynam. [IpeoOpasoBaHure OyKBEHHBIX BbIPaKEHUMN, TOKIECTBEHHO paBHBIE BhIpAKEHHUS, ITpaBuia
nmpeoOpa3oBaHUsl CyMM U TPOU3BEACHUMN, MpaBUIIa PACKPBITUS CKOOOK M MPUBEICHMS IMOJ0OHBIX
CJIaraeMblIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OpnowneHsl 1 MHOrowieHsl. CreneHb MHoOrouwicHa. CIIOKEHHE, BBIYUTAaHUE, YMHOXKECHUE
MHOTOWIECHOB. (POpMyJbl COKpAIIEHHOTO YMHOKEHHs: KBaJpaT CYMMBI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHMs, NpaBWia MpeoOpa3oBaHMs YpPABHEHUS, PaBHOCUIBHOCTb
YpaBHEHUU.

JIuHeitHOEe ypaBHEHUE C OJHOUM MEPEMEHHOMW, YUCIO KOPHEH JIMHEHHOTO YpaBHEHHUS, PEIICHUE
JIUHENHBIX ypaBHeHUN. CoCTaBlIeHUE ypaBHEHUH 10 YCIOBHIO 3aJa4d. PelleHne TeKCTOBBIX 3ajad C
IIOMOIIBIO YPaBHEHUI.

JIluHeliHOe ypaBHEHME C JBYMsI IlepeMEeHHbIMM M ero rpaduk. Cucrema AByX JUHEMHBIX
YpaBHEHMH C JByMs IepeMEHHbIMU. PelieHune cucreM ypaBHEHUH cHocoOOM IOJCTaHOBKHU.
[Ipumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHUM.

DyHKUUH

KoopaunaTa Touku Ha npsAMoil. YnucaoBble poMexyTku. PaccTosiHre Mexnay OByMsl TOUKaMu
KOOPAVMHATHOM MPAMOH.

[IpsimoyronbpHast cuctema koopauHaT, ocu OXx m Oy. AbGcuucca M opauHaTa TOYKH Ha
KOOpAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3amaHHbIX ¢Gopmynamu. YUteHue rpadukoB
peanbHbIX 3aBucuMocTe. [lonstue ¢ynkuuu. I'paduk ynxnuu. CpoiictBa QyHkumid. JInHelHas
byukuus, e€ rpadpuk. I'paduk ¢ynkuuu y = |X|. ['padudeckoe pelieHre THHEHHBIX YpaBHEHHH U
CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KJIACC

Yuciaa 1 BLIYUCICHUSA



KBagpatuelii kopenb u3 uymcna. llonste 00 wuppanuoHaqbHOM uyucie. JlecaTHYHbIC
NpUOIIMKEHUS HUPPAMOHAIBHBIX uncesl. CBONCTBa apu(pMETHYECKUX KBAJPATHBIX KOPHEW U HX
IIPUMEHEHHE K ITPE0OPa30BAHUIO YUCIIOBBIX BHIPDAKEHUI U BHIYUCIECHUAM. [[eCTBUTENIbHBIE YUCIIA.

Crenens ¢ 1eqbIM [T0Ka3aTeneM U €€ cBoiicTBa. CTaHAapTHAas 3alIMCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatHblil TpEXUsieH, pa3aoKeHUE KBaPAaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpandeckas Apoob. OCHOBHOE CBOMCTBO ayreOpandeckoit apodu. CiokeHue, BEIYUTAHHE,
YMHO’KEHUE, JIeJIeHUEe alredpandeckux Apooeil. ParmonanbHple BbIpaKeHUs U UX MpeoOpa3oBaHUE.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEHW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOIAUIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocreiimme apoGHO-
palyoHaIbHbIE ypaBHEHUS.

I'padmueckas mHTEepnpeTanusi ypaBHEHUH C JBYyMS INEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPAaBHEHUH C ABYMs NE€pPEeMEHHBIMU. [IpuMepsl pelIeHuss CHCTEM HEJIMHEWHBIX YPaBHEHHM C JBYMS
MI€pEMEHHbBIMHU.

Pemrenne TeKCTOBBIX 3374 alreOpandecKuM CIIoCOOOM.

YucnoBble HEPAaBEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 01HOM NepeMeHHON. PaBHOCUIIBHOCTD
HEpaBEHCTB. JIMHEHHbIE HEPAaBEHCTBA C OJHOM NepeMeHHOW. CHCTeMBbl JMHEHHBIX HEPABEHCTB C
OJIHOYW ITEPEMEHHOM.

D yHKUUHA

[Tonsatue ¢dyaxkuuu. OOIACTh ONpENCTICHHs] W MHOXECTBO 3HaueHuW ¢GyHKIuu. CriocoObl
3aanusi QyHKITUH.

I'padux bynkuun. Yrenne cBorictB pyHkuuu 1o e€ rpaduxy. [Ipumepsr rpadukoB GpyHKIHA,
OTPAKAIOIINX PEATbHBIE TPOLIECCHI.

OyHKIMM, OMHUCHIBAIOLIUME NPSIMYyI0 U OOpaTHYIO MPOMOPLUOHAIbHBIE 3aBUCUMOCTH, UX
rpadukn. @yaximn Y = X%, Y = X3, y =X, y=|x|. 'paduueckoe pemeHre ypaBHEHHH M CHCTEM
YpaBHEHUH.

9 KVIACC

Yucsia 1 BBIYUCICHUSA

PanponanbHble yKcia, UPpalMOHAIbHBIE 4YKCIA, KOHEUHble UM OECKOHEUHbIE AECATHYHBIE
npoOu. MHOXeCTBO IeHICTBUTENIBHBIX YHMCEI, JEHCTBUTENbHbIE YHCIAa KaK OECKOHEUHBIE IECSITUYHbIE
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JEHCTBUTENIBHBIX 4YHCEN U
KOOPAWUHATHOM MPAMOH.

CpaBHEHUE JEHCTBUTENBHBIX 4YHCEd, apupMeTHYecKue JAEHCTBUS C JeHCTBUTEIBHBIMU
YHCIIAMHU.

PazMepsl 00bEKTOB OKPYKAIOLIET0 MUPa, JITUTEILHOCTh MPOLIECCOB B OKPYXKAIOIEM MHpE.

[TpubnuxEéHHoe 3HAYEHHE BEIMYMHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue Yucel.
IIpuknaka v OLlEHKa pPEe3yIbTaTOB BHIYUCICHUI.

YpaBHeHHUS] M HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAALIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOJAIIMXCS K KBajpaTHBIM. bukBanpaTtHoe
ypaBHeHHUE. IIpumepbl pellleHHs ypaBHEHUN TPETbE U 4YETBEPTOM CTEIEHEH pAa3JIOKEHHEM Ha
MHOUTEIIN.



Pemenune npoOHO-pallMOHANBHBIX YpaBHCHH. PelieHne TeKCTOBBIX 3a1ad alreOpandecKum
METOJIOM.

VYpaBHeHHe C JABYMsS TEpeMEHHBIMH W ero rpaduk. Pemenue cucreM ABYX JHWHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU. PerieHre cucTem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEMHOE,
a Jpyroe — BTOpOH cTemeHu. [paduyeckas HHTEpIpeTanusi CHCTEMBl YpPaBHEHHMHA C JBYMS
IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 areOpandeckuM CrocoOoM.

Yucnossle HEpaBEHCTBA U X CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PemieHue cuCTeM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBanpatHele HepaBeHcTBa. ['padmueckas WHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUHA

Ksagpatuunas ¢ysaknus, e€ rtpadux u cBoiictBa. [lapabosia, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

I'paduku dynxmmii: y = KX, y = kx + b, y = k/x, y = X3, y =VX, y=|X| u ux cBoiicTna.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NMPOIPECCHH

[loHATHE 4YKMCIIOBOM TOCIENOBATENBHOCTU. 33JaHUE IOCIEIOBATENBbHOCTH PEKYPPEHTHOMN
dhopmyroit 1 popMyIoi N-TO WIeHa.

Apudmernueckas U reoMmerpuueckas nporpeccud. @opmynsl N-TO wieHa apuPpMeTHYecKon u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WIECHOB.

N3obOpaxenne uineHOB apu(METHUECKOW M TEOMETPUYECKOW TMpOTpeccuid TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIMAIBHBIN poCT. CI0KHbIE MPOLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  Pe3yJbTAaThl OCBOCHHS MPOrpaMMbl  y4eOHOro Kypca  «Airedpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTHKU, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHSM POCCHUIUCKHX MAaTEMATHKOB U POCCHICKON MATEMAaTUYECKOM LIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpakJaHWHA M peaju3alud ero Ipas,
MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHIA,
MpOLEAYp TpakJaHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXXKJIEHHUIO
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTW)KEHUN HAyKH, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B PEIICHHH MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHHWEM BAXXHOCTH MAaTEMaTHYECKOTO OOpa3oBaHMs Ha MPOTSHKEHWU BCEH
KU3HU IS YCHENTHOW MPOQPECCHOHATBHOW MEATEbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHUEM HHAMBUIAYATHHON TPACKTOPHH OOpa30BaHUS M KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKO€e BOCIIMTaHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY M OICTETUYECKOMY BOCHPUITHIO MaTEMaTHYECKUX
00BEKTOB, 3a/lay, PEIICHUH, PACCYKJACHHH, YMEHHUIO BUJETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIlMEH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX HPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS UEJIOBEKAa, TMPUPOJILI W 0OIecTBa, TOHHUMaHUEM
MaTeMaTHYEeCKOW HayKH Kak c(hepbl 4eTOBEUECKON ACATEIHPHOCTH, STAIOB €€ Pa3BUTHSI U 3HAYMMOCTH
JUISl Pa3BUTHS LIMBUJIM3AIMHU, OBJIAJICHUEM S3bIKOM MAaTEMATUKH U MAaT€MaTHYECKOW KYJIbTYpOM Kak
CPEACTBOM IIO3HAHUS MHUpA, OBJIAJCHUEM MPOCTEHUIIMMH HAaBBIKAMH  HUCCIEI0BATEIbCKON
NESATEeIIbHOCTH;

6) ¢usnyeckoe Bocnuranue, popMHpoBaHHE KYJbTYPbI 310POBbS M 3MOLHOHAJIBLHOIO
0J1aronmosIy4us:

FOTOBHOCTBIO NMPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B MHTEPECAX CBOErO 370POBbS, BEIACHUS
3I0pOBOr0 00pasza XW3HHM (30pOBOE IMHUTAaHHE, COATAaHCUPOBAHHBIM PEKHM 3aHATHH M OTIbIXA,
perynspHas Qu3udeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediexcuu, NpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpUEHTAIle Ha TPHMEHEHHWE MaTeMAaTUYeCKUX 3HAHWM JUIsl pelleHds 3aaad B 00IacTH
COXpPaHHOCTH OKpYKarouled cpenapl, IUIAaHUPOBAHMUS TIOCTYNIKOB M OLEHKH HMX BO3MOXHBIX
MOCJICICTBUIN ISl OKPYKAIOMIEH Cpelbl, OCO3HAHHEM TJOOATBHOTO XapakTepa HKOJOTHUYECKUX
mpo0IeM U MyTel X peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSIM COIMAJIbHOM M NPUPOJAHOM Cpeabl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUAX HEONPEACIEHHOCTH, IOBBIILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4epe3 IMPAaKTHYECKYI IEATEIbHOCTb, B TOM YHUCIIE YMEHHUE YYHUTBCS y IPYTHX
Jro/iei, MpUOOpeTaTh B COBMECTHOM JEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMY U3 OIBITA
APYTHX,

HEOOXOMMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4HCiIe (HOPMYITHPOBATH HICH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh
neuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIIPHHUMATH CTPECCOBYIO CUTYalHIO
KaK BbI30B, TpEOYyIOIIMI KOHTPMEpP, KOPPEKTUPOBAaTh IIPUHUMAEMbIE pEIIeHUs U JeHCTBUA,
(bopMynHpOBATh M OLEHUBATH PUCKHU U MOCIEACTBH, (OPMUPOBATH OTIBIT.

METAINIPEIAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIEe yHHBepPcalbHbIE YueOHbIE JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBIABJIATE W XapaKTECPHU30BATH CYHMICCTBCHHLIC IMPU3HAKH MATCMAaTHUYCCKUX O6T)6KTOB, HOHﬂTHﬁ,
OTHOIIEHUH MEXay TMOHATUSAMHU, (GOPMYIHPOBATH OINpEAETeHHs] TMOHSATUHN, YCTaHABJIMUBATh
CYIIECTBEHHBIH TNMPHU3HAK KiIaccU(PUKAIMK, OCHOBAHHS i OOOOIIEHHS M CPAaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAIM3a;

BOCIIPUHUMATh,  (OopMynupoBaTb W  NpPeoOpa3oOBbIBATh  CYXKACHUSA:  yTBEPAUTEIbHBIE WU
OTpuLaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTUBOpeuUrs B (akTaX, JaHHBIX,
HaOMIOEHUSAX M YTBEPXKICHUSX, NpeiaraTh KPUTEPUU JJIsi BBISBICHHS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

JeNaTh  BBIBOJBI C  HCIOJB30BAaHUEM 3aKOHOB JIOTUKW, JEAYKTUBHBIX M  WHAYKTUBHBIX
YMO3aKJIIOYEHU W, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3bupath A0Ka3aTebCTBA MAaTEMATUYECKUX YTBEPKACHUN (MPSAMbIE U OT IPOTUBHOIO), MPOBOIUTH
CaMOCTOSITEJIHO ~ HECJIOXKHBIE  JIOKa3aTelbCTBa  MaTeMaTHMYecKux  (akToB,  BBICTPAUBAThH
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pelieHus Y4yeOHOM 3amauu (CpaBHHMBAaTh HECKOJBKO BAapUAHTOB pELICHUS,
BbIOMpaTh HanboJIee MOAXOASAMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

HCI0JIb30BAaTh BOMPOCH! KaK MCCIEA0BATEILCKUNH HHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH BOIPOCHI,
¢bukcupyoe MpoTUBOpPeUre, MpodiieMy, CaMOCTOSITENIbHO YCTaHAaBIMBAaTh HMCKOMOE M JAaHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APTYMEHTHUPOBAThH CBOIO MMO3ULINI0, MHEHHE,

MPOBOJUTh MO CaMOCTOSITEIbHO COCTABIEHHOMY IUJIAaHY HECJOKHBIH AKCHEPUMEHT, HeOOJIbIIoe
UCCJIEIOBAaHUE 10 YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4eckoro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXYy COOOM;

CaMOCTOSITENIbHO  (popMynUpoBaTh OO0OOIIEHHS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLIECCA, @ TAKKE BBIIBUIaTh MPEINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M U30BITOYHOCTh WH(GOPMALIUHU, JAHHBIX, HEOOXOAUMBIX JJISI PEIICHUS
3a/1auu;



BbIOMpATh, AaHAIW3UPOBATh, CHCTEMATH3MPOBATH U HMHTEPIPETUPOBATH MHPOPMALUIO Pa3TMYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUs HH(POPMAIMK U WUTIOCTPUPOBATH pEIIaeMble 33aJauydl CXEMaMH,
IrarpaMMamu, HHOM rpaduKoi 1 nX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCT HMHGOPMAIMM TIO0 KPUTEPUSAM, TPEAIOKCHHBIM  YUUTEIEM  WIH
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuUKaTHBHBbIE YHUBepCaJIbHbIE YUeOHbIe JeiicTBUA:

BOCIPUHUMATh ¥ (OPMYIHUPOBATH CYXKJIEHHS B COOTBETCTBUU C YCIOBUSMH M IETSMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]]aui, KOMMEHTUPOBATH MOJTyYCHHBIH PE3yIbTaT;

B X0Jie OOCYKJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOW TeMBbI, MPOOJIEMBI, perraeMoin
3aJaui, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA TOMCK PEIICHHUS, COIMOCTABISITH CBOHM CYXJICHUS C
CYKIECHUSIMH JIPYTrUX YYaCTHHUKOB JMANOra, OOHAPY)KMBATh pPa3M4he M CXOJICTBO TIO3WIMHA, B
KOPPEKTHOH opme (HhopMyITHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NPEJCTaBIATh  PE3YJNbTaThl  PEHICHWS  3a/a4d, OKCIEPUMEHTa, HWCCIEJIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (pOpMaT BBICTYIUIEHUS € Y4ETOM 3a]lad MPE3EHTAlMH U OCOOEHHOCTEH
ayJMTOPHU;

MOHWMATh W WCIOJB30BATH MPEHMYIECTBA KOMAHIHON W WHIAMBHIYAIbHON PabOTHI MPU peIICHHN
y4eOHBIX MaTeMaTHYECKUX 3a71ad;

MPUHAMATh TENlb COBMECTHOW JEATENHHOCTH, TUIAHMPOBATh OPraHU3aIlMI0 COBMECTHOW pPabOTHI,
pacrmpenensaTh BUIbI paboT, TOTOBApUBATHCS, 00CYKIaTh MPOIECC U Pe3yabTaTr paboThl, 0000mAaTh
MHEHUSI HECKOJIBKUX JIIO/ICH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHHSIMHU, MO3TOBBIC IITYPMBI U
Jpyrye), BBITOIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C IPYTMMHU YJI€HAMH
KOMaH[Ibl, OILIGHHBaTh KayeCTBO CBOEro BKJIaJa B OOMMH TOPOAYKT 1O KPUTEPHSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryiasiTuBHbIe YHHBEpPCaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH, AITOPUTM pPEILEHUs 3aauu (WM ero 4acTh), BBIOMpPATh CIOCOO
pelieHnus ¢ y4€TOM HUMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBAaTh U
KOPPEKTUPOBATh BapUaHTHI PelICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIQJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3yiabTara  pelieHHs
MaTeMaTH4eCcKOH 3a7auu;

MIPeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUU 337a4d, BHOCUTh KOPPEKTUBHI B
JeSITEeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAIIGHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3y/bTaTa JEATEIILHOCTH MOCTAaBICHHOW IENU U YCIOBHSIM, OOBICHATH
MPUYMHBI  JOCTHKCHUS WU HEJOCTHKEHUS 1IeTH, HaXOJWTh OIIMOKY, [aBaTh OLEHKY
NpUOOPETEHHOMY OTIBITY.

INNPEIMETHBIE PE3YJIbTATDBI

K xonimy oOydyenuss B 7 KJjacce oOOy4yaronIuiics TMOJYYUT CJEAYIOIINE TpeaIMeTHbIe
pe3yJbTaThI:
Yuciaa 1 BLIYUCICHUSA



BbImonHATh, codeTas yCTHbIE M TNHChMEHHbIE NPUEMBI, apuUPMeTHYeCKue MACHCTBHUS C
palOHaIbHBIMU YUCIIAMHU.

HaxonuTh 3HaUY€HUS] YUCIOBBIX BBIPAKEHUH, TPUMEHATh Pa3HOOOpa3HbIE CIIOCOObI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH JPOOHBIX BRIPAXKECHUH, COJIEPKAIINUX OOBIKHOBEHHBIC U JIECITUYHbIE TPOOH.

[lepexonuTh OT OJ1HOM (OPMBI 3aIMCH YKCEN K APYyroil (mpeoOpa3oBbIBATH IECATUUHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO NECATUYHYIO
IpoOb).

CpaBHUBATh U YIOPSAI0UMBATH PAllMOHAJIBHBIE YUCIIA.

OxpyriarTh yucia.

BbINONHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIUMCICHHUM, OLIEHKY 3HAY€HMHM YHCIIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBYS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3ioKeHHe Ha MHOKUTENIN HaTypaJIbHbIX YHCEI.

Pemarth mnpakTUKO-OPUEHTHPOBAHHBIE 33Ja4yd, CBS3aHHbIE C OTHOUIEHHEM BEJIMYUH,
MIPOMOPLIMOHAIBHOCTHIO BEJIMYUH, NMPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YNbTAThl PEUICHUS 3a/ad C
y4€TOM OTpaHUYEHHM, CBSA3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX OOBEKTOB.

AJiredpanuyecKkue BbIpasKeHUs!

Hcnonb3oBath anredpanveckyro TEPMHHOJIOTHIO M CHMBOJIMKY, MPUMEHATh €€ B Ipoliecce
OCBOEHHS y4eOHOIr0 MaTepuara.

Haxonuts 3HaueHus OyKBEHHBIX BHIPaKEHUHN MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinonHATe mpeoOpa3oBaHusl LIEJIOTO BBHIPAKEHUS B MHOTOWIEH MNpPHUBEIEHHUEM IOJI0OHBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINOAHATE YMHOXEHHE OHOYIEHAa HA MHOTOWIEH M MHOTOWIEHa HA MHOTOWIEH, IPUMEHSTh
(GbopMyIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3loKEeHNE MHOTOYJICHOB HA MHOXHTEIH C ITOMOIIBIO BEIHECEHUSI 32 CKOOKHU
00I11er0 MHOXKHTEJS, TPYIIMPOBKHU CJIaraeMbIX, IPUMEHEHUs (POpMYIT COKPALIEHHOTO YMHOXKEHUS.

IIpumMensaTh npeoOpa3oBaHKsl MHOTOYJICHOB Uil PELICHUs Pa3IMYHbIX 33[a4 U3 MATEMaTHUKH,
CMEKHBIX NIPEIMETOB, U3 peallbHON IPAKTUKH.

Hcnonp3oBaTh CBOMCTBAa CTENEHEM C HaTypalbHBIMHM IOKa3aTeIsIMM A MpeoOpa3oBaHMs
BBIPAKCHUM.

YpaBHeHUsI M HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHUS C OJHOW NEpEMEHHOM, NpPUMEHsAs IpaBUja Iepexoja OT
HCXOJIHOTO YpaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepsTh, SIBIISETCS JIM YUCIO KOPHEM YpaBHEHHUSL.

[IpumMensTh rpaduyeckre MeToAbl IPH PEILICHUH JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupars mpuMepsl map 4uceln, ABJSIOIIMXCA PeleHHEeM JUHEHHOrO ypaBHEHHUS C ABYMS
[EePEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH I'padUK JUHEHHOTO YpaBHEHUS C JIByMs IEPEMEHHBIMU,
M0JIb3YACh T'paKOM, IPUBOAUTH PUMEPHI PELICHUS YPaBHEHU .

Pemate cucrtembl ABYX JMHEHHBIX YpaBHEHUH ¢ JByMs IEpEMEHHbIMH, B TOM 4HUCIIE
rpaduyecKu.

CocraBisTh ¥ pelmaTh JMHEWHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHHUH TI0 YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJTyYE€HHBIN pe3yJIbTaT.

DyHKUUH

N300paxaTh Ha KOOPAMHATHOM HPSAMOM TOUKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPAWHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbI, 3alUCHIBATH YHCIIOBBIEC IPOMEXYTKH HA alNredpanyeckoM si3bIKe.

OTmeuaTh B KOOPIMHATHOM MJIOCKOCTH TOYKM IO 33/JlaHHBIM KOOpJIUHATaM, CTPOUTH I'paduKu
nuHEeUHBIX QyHKIUi. CtpouTs rpaduk GpyHkuuu y = [X|.



OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEX]y BEIIMYMHAMH: CKOPOCTb,
BpeMs, pacCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BPEMsl, 00BEM padOTHI.

HaxonuTs 3HaueHne GpyHKIMN 1O 3HAYECHHUIO €€ apryMeHTa.

[lonumaThs Tpaduueckuii crnocod MNpencTaBleHUs W aHanu3a HHGOpPMAIMM, HU3BJIECKATh WU
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

K xoHmy oOydenuss B 8 KkJjacce oOydarOmMiiCs TIOJYYHT CJEAYIOIIWE MPEIMETHBIC
pe3yJabTaThl:

Yucia ¥ BbIYMCICHUS

Hcnonb3oBaTh HayallbHbIE IIPEACTABICHUS O MHOXECTBE JACWCTBUTENbHBIX YHUCEN JUIS
CpaBHEHHs, OKPYIJICHHS W BBIUYMCICHUH, H300pakaTh JCHCTBUTEIBHBIC YHCIIA TOYKAMH Ha
KOOPAMHATHOU IIPSAMOIA.

[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBAJIPATHOIO KOPHS, HaXOJAWTh KBaJpaTHbIE KOPHHU,
UCIOJIb3YSl TpU HEOOXOOUMOCTH KaJbKyJIATOpP, BBIIOJIHATH IpeoOpa3oBaHUsl BBbIPaKEHUH,
CoJIepKalluX KBaJIpaTHbIE KOPHHU, UCIIOJIb3ys CBOWCTBA KOPHEH.

Hcnonb3oBarh 3anucy OOMBIINX U MaJIbIX YHCEN C MTOMOLIBIO TECATHUYHBIX po0ei U cTeneHen
yucna 10.

AJiredpanuyeckue BbIpaKeHUs!

[IpuMeHsATh TMOHSATHE CTENEHH C IeJbIM IOKa3aTesleM, BBINOJHITh MpeoOpa3oBaHus
BBIPAKEHUH, COZepKAIUX CTENEHH C LIEJIbIM MOKa3aTeJIEM.

BoInonHATE TOXAECTBEHHbIE MPE0Opa30BaHMsl palliOHAIbHBIX BHIPAKEHUN Ha OCHOBE IPABHII
NeMCTBUIM HaJl MHOTOWIEHAMH U alreOpandyeckuMHu JpoOsiMHu.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEIIH.

[IpumMensaTh npeoOpa3oBaHUs BBIPAKEHUH Ul PELICHMs pa3iIMyHBIX 3a/1ad U3 MaTeMaTHUKH,
CMEKHBIX NIPEIMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIC YPaBHEHHS U PalliOHAIbHbIE YPAaBHEHHUS, CBOAALIMECS K HUM,
CHCTEMBI JIBYX YPAaBHEHHUH C ABYMsI IE€PEMEHHBIMU.

IIpoBoanTE IpoCTEHIINE HCCIENOBAaHUA YPAaBHEHUH W CHUCTEM YpaBHEHUH, B TOM YHUCIE C
IIPUMEHEHHEM IpaUuecKuX IMpeaCTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpPAaBHEHHE WJIM CHCTEMa
YPaBHEHMH PELICHMs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

IlepexoauTh OT cii0BECHOH (POPMYIHUPOBKH 3a7auM K €€ anredpanyeckoil MOJEIu ¢ MOMOIBIO
COCTaBJICHUS YpPaBHEHHMA WJIM CHUCTEMbl YpPaBHEHHUH, MHTEPIPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i HOJY4YE€HHBIH pe3ysbTart.

[IpuMeHsATh CBONCTBA YHMCIOBBIX HEPAaBEHCTB JUIl CPAaBHEHHUsS, OLEHKH, pellaTh JUHEHHBbIE
HEPaBEHCTBA C OJIHOW MEPEMEHHON M MX CHUCTEMBI, 1aBaTh I'pa)uueCcKyl0 WIIIOCTPALIMI0O MHOXKECTBA
pelIeHN HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TonuMaTh M HUCHONB30BaTh (PYHKIHMOHAIBHBIE HMOHATHS W SI3bIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HaueHMsI), OMpPEIENATh 3HaUeHHWE (QYHKIUHM IO 3HAYEHHUIO apryMeHTa, ONpeeNsaTh CBOICTBa
¢byHKIMY 110 e€ rpaduKy.

CtpouTts rpauku 3JeMEeHTapHbIX (QYHKIUHI BUA:

y = kix, y=x%,y=x3y =[x, y = VX, OMHCHIBATH CBOHCTBA YHCIOBOH (YHKIHH O 68 rpaduKy.

K koHmy oOydenus B 9 kJjacce oOydaromuiics TMOJYYUT CIEAYIOIIUE MpPEIMETHBIE
pE3yIbTaThI:

Yuciia 1 BBIYUCICHUSA

CpaBHUBaTh U YHIOPSAJ0OYNBATh PALIMOHAJIBHBIE U UPPALlMOHAIbHBIEC YHCIIA.



BeimonsaTe apudmerndyeckue AEHCTBHS C PAalMOHAJIBHBIMH YHCIAMH, COYETasl YCTHBIE WU
IIACbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYMCICHUS C UPPAMOHAIBHBIMY YU CIIAMU.

Haxonuth 3HauyeHus CTENEHEW C LENBIMU II0Ka3aTelIAMU U KOPHEH, BBIYMCIATH 3HAYCHMS
YHUCIJIOBBIX BBIPAKCHUM.

OKpyryaTh NeHCTBUTENbHBIE YUCIIA, BBIMOIHATh NPUKUIKY pe3yJbTaTa BbIUUCICHHUM, OLEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrare nuHENHBIE U KBAJpPAaTHBIC YPABHEHUS, YPABHEHMsI, CBOJAIIMECS K HUM, IPOCTEHIINE
IpoOHO-pallMOHATILHBIE YPABHEHHS.

Pemate cucreMsl IBYX JIMHEMHBIX YPaBHEHHMM C JBYMs IIEPEMEHHBIMH M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SABJISIETCS INHEUHBIM.

Pemath TekcTOBBIE 33/jauM aNreOpanyecKuM CIOCOOOM C MOMOUIBIO COCTABIICHUS YpaBHEHUS
WJIY CUCTEMBI IBYX YPaBHEHHM C IBYMS IIEPEMEHHBIMU.

[IpoBoauThs NpoCTEMIIME HCCIEAOBAaHUSA YPAaBHEHHMU M CHUCTEM YpPaBHEHMM, B TOM YHCIIE C
MPUMEHEHHEM TIpa@UuecKuX MpeACTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WJIM CHCTEMaA
YpaBHEHUH pellleHus], €ClIi UMEET, TO CKOJIbKO, U IpoYee).

Pemarth nuHeliHble HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, N300paXxaTh pelIeHNe HEPaBEHCTB
Ha YUCJIOBOW MPSAMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBIO CUMBOJIOB.

Pemrate cucTemMpl JTMHEMHBIX HEPABEHCTB, CUCTEMBlI HEPABEHCTB, BKIIFOYAIOIIME KBAJPATHOE
HEPaBEHCTBO, H300pa)kaThb pELICHHE CHCTEMbl HEPaBEHCTB HA YHCIOBOM NpPSIMOM, 3aluChIBaTh
pEIIEeHNE ¢ TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PEIICHUH PA3IMYHBIX 3a1a4.

D yHKUUHA

Pacnio3naBate QyHKIMM H3ydeHHbIX BUAOB. [loka3bpiBaTh CXEeMAaTHYECKH DPACHOJIOKEHHE Ha

KOOP/IMHATHO# TIOCKOCTH TpadukoB GyHKmuil Buma: Y = kx, y =kx + b,y =k/x,y =ax®* + bx + ¢, y
=x%, y=1X, y = |X|, B 3aBiCHMOCTH OT 3HaYeHHiT K0IDPHUIHEHTOB, OMMUCHBATH CBOACTBA DYHKIIHIL.

Crpoutb M u300paxaTb CXEMaTUYECKH TpapuKy KBaJAPAaTUUYHBIX (YHKIUI, OMNHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHI MO UX rpadukam.

PacrioznaBate kBagpatTuuHyio GYyHKIHIO 10 (GopMmyse, MPUBOJUTH MPUMEPHI KBaJpPaTHUHBIX
GyHKIMM U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacrioznaBath apuMeTHUECKYI0 UM TE€OMETPUUYECKYI0 NPOrPEecCHMH MpU pasHBIX CHocoOax
3a/laHusl.

BbINONHATE BBIYHMCIEHUS C HCIOJIb30BaHHEM (opmyn N-ro wieHa apupMeTHUYeCKOH u
reOMETPUYECKON MPOTPECCHii, CyMMBI IEPBBIX N YJICHOB.

N300paxkaTh 4eHbl NOCIEA0BATEIHHOCTH TOUKAMHU Ha KOOPIUHATHON MJIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATENBHOCTSAMU, B TOM UHWCIE 3aJaud W3
peabHOM JKU3HHM (C HCTIOIh30BAaHUEM KAbKYISITOPA, IM(PPOBBIX TEXHOJOTHHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna u BeraucieHus. ParmonanbpHbie 16 1 0 bu6moreka [IOK
qucIa https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 7 2
AJIreOpaIHeCkie BIpwKeHHs 3 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥PABHCHHS H HEPABCHCTBA 23 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 20 1 1
OOP/HHATBL H rpagHK. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 IT Opsb1 7 6 1 0
OBTOPEHHE Kyped airebpet 7 faacea https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 6 1
[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 I1 4
OBTOPEHHE ypca anreOpel 7 Kacea 0 0 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 H 1 1
cpaBereTRa ) 0 https://m.eds00.ru/7415090
bu6moreka [IOK
K 12 1
3 BAJIDATHEIE KOPHH 0 https://m.eds00.ru/7f415090
bu6mmoreka [IOK
4 Kpaznpatibie ypapieris 23 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Keaxpariinas pyniuis 14 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
0 Kpapatisic HepasercTsa 10 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
7 [TpubnxeHHbIC BBIYUCITICHHS 11 1 0 htts://m.eds00.ru/7f4155690
bubnuoreka [JOK
8 [ToBTOpeHue Kypca anredpsl 8 Kiiacca 7 1 0 htts://m.eds00.ru/7f415590
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

9 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmmoreka [{OK
1 [ToBTOpEeHUE Kypca anreOpsl 7 - 8 KI1accoB 8 0 0 htts://m.eds0o.ru/7f415590
bu6moreka [IOK
2 CreneHb ¢ palMOHATLHBIM MTOKa3aTeIeM 13 1 0 htts://m.eds0o.ru/7f415690
bu6moreka [IOK
16 1 0
3 | CreneHuad pynkis https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 Hporpecern 21 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> ¥PABHEHHS H HEPABCHCTBA 23 1 0 https://m.edsoo.ru/7f415b90
6 [ToBTOpeHMe Kypca anredpsl 7 - 9 Ki1accoB 21 1 0
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MMPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

e MaremaTuka. Anredpa: 7-i kiacc: 6a30BbIi YpOBEHb: yueOHUK, 7 Kiacc/ MakapbrueB
IO.H., Munmrox H.I'., Hemikos K.W. u npyrue; nox pexa. Tenskockoro C.A.,
Axumonepnoe obmectBo «M3narensctBo «IIpocBemienue

e AureOpa: qumakTHueckue Marepuansl st 7 xkinacca/ 3sasud JI.W., Ky3nenosa JI.B.,
Cysopoga C.B., uznarensctso "lIpocBemienue”

e Aurebpa: 8-if kinace / Komsirua FO.M., Tkauésa M.B. u npyrue; AkunoHepHoe
oburectBo «M3narenscTBo «lIpocBemenue»

e Anre6pa: 9-if kiacc / Komsirun FO.M., Tkauésa M.B. u npyrue; AkunonepHoe
oburectBo «M3narenscTBo «lIpocBermenue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

e Marematuka. Anredpa: 7 - 9 -e kiracchl: 0a30BbIi yPOBEHB: METOIUIECKOE TTOCOOHE K
MpeIMeTHOM TuHUM yueOHUKOB 1o anredpe Maxkapsruesa FO.H., Munmtok H.I'.,
Hamkosa K.W. u ap./ "IIpocBenienne"

e Marematuka. Anredpa: 7 - 9 -e kiracchl: 0a30BbIi ypPOBEHB: METOIUIECKOE TTOCOOHE K
npeaMeTHOM TuHuM yueOHuKoB 1o anredpe Komsruna KO.M. u np./ "IIpocemenue”

e Tloypounsie pa3zpabotku mo anredpe. 7 kinacc/ Pypykun A.H., Jlynenko I'.B.,
MacneaaukoBa 1.A., OOO "Baxko"

e Aure0Opa. lugakTuyeckue MaTepuaisl. 7 Kiacc: mocodue st o6meoopa3onar.
opranuzanuit/ Tkauésa M.B., ®énoposa H.E., [llabyaun M.U., "[Ipocsemnienue"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
https://lesson.edu.ru/

https://oblakoz.ru/

https://myschool.edu.ru/

https://onlinetestpad.com/

https://znaika.ru/

https://infourok.ru/

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHULUUMNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJ/IbHOE 05.10.23 11:17 (MSK) Ceptudukat C612544D213B5EFA411637935947A90C
YYPEXXAEHUE rOPOAA KAJINHNHIPAQA CPEAHAA

OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 56, Konomwuew, AnekcaHap

Bnaanmuposuy, [inpektop




