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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS ODHUM U3 OIMOPHBIX KYPCOB OCHOBHOIO OOIIETO
oOpa3oBaHusA: OHAa 00eCleYnBaeT U3yUYEeHUE APYTUX TUCHUIUINH, KAK €CTeCTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTApHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO ISt
POJOJIKEHUST 00pa30BaHuUs U B MOBCETHEBHOM KU3HU. Pa3BuTne y oOyyaronmxcs
HAyYHBIX MPEACTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH anreOpandecKkux
abcTpakiuii, cnocode OTpakeHUs MaTEMAaTUYECKON HayKOMW SIBJICHUI U MPOIECCOB
B NpUPOJIe U OOIIECTBE, POJIM MaTeMaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX ISl aanTalli B COBPEMEHHOM IU(POBOM
obmectBe. M3ydyenume anreOpbl oOecreunBaeT pa3BUTHE YMEHHS HaOIIOJaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI U BBIBOJBI,
dbopmynupoBath yrBepxkaeHus. OcBoeHHe Kypca ajreOpbl o0ecreynBaeT pa3BUTHe
JIOTUYECKOTO MBIIIJIEHU OOYyYalolUXCsi: OHM HCHOJB3YIOT JEIYKTUBHBIE U
UHAYKTHUBHBIE pacCyXJAeHHs, 0000IIeHne U KOHKPETU3alHio, abCTparupoBaHue M
aHanoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSATEIILHOM  JIESITEIbHOCTH  00YyYalolUXCsl, TO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peaau3ainuei 1eaTeIbHOCTHOTO MPUHIUIA 00 yUEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Aunredbpa» mjis OCHOBHOTO
o0mrero o6pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOIMYECKHE
muHun: «Yucna v BeIUKCICHUS», «ANreOpandecKkrue BBIPAKECHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dyukuum». Kaxmas u3 3TUX colepKarelbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJEHCTBYS C
IpPYyTMMH €ro JHUHHSAMU. B Xome u3yueHuss ydeOHOTro Kypca OOydaromumcs
NPUXOJUTCS JIOTHUECKU PaCcCyXKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TMM B mporpammy yueOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jesiax
MaTEMaTUYECKOro 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YYaIOIIUMHUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTthuyeckoro si3bika. ConepkaTrenbHON |
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOTrO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanve JuMHUM «Yuclia W BBIYHCICHHS» CIY>KAT OCHOBOM JUIs
JanbHEUIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyUYaOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAalMOHAIBHBIMM M HUPpPAlUOHAIBHBIMU YHCIAMU, (POPMUPOBAHHEM



Npe/ICTaBIeHU O JACHCTBUTEIHLHOM 4YHUCJE. 3aBepIICHHE OCBOEHHUS YHCIOBOM
JMHUU OTHECEHO K CpeIHeEMY 00111eMy 00pa30BaHUIo.

Copeprkanue qByX alre0Opandeckux JIMHUN — «AJreOpanyecKkue BhIPaKeHUs»
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMUPOBAHHUIO y OOYyYarOUIUXCS
MaTEMaTUYECKOro armnapara, HeoOXOAMMOTO Jid pelieHus 3a7ady MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001ero oOpa3oBaHus Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHANIbHBIX BhIpaKeHHI. AnreOpa IeMOHCTPUPYET 3HAYCHUE MaTEMaTUKU KaK
A3pIKa IS TIOCTPOCHUS MaTeMaTHYECKUX MoOjeNiel, OMHCAHHUS MPOLECCOB U
ABJIICHUNA peadpHOro Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TakKKe
JanbHeWIee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTo, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOpPMATHKW, M OBJAJCHUE HaBBIKAMU
JIeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHue CUMBOIBHBIX (OpM crOCOOCTBYET
Pa3BUTHIO BOOOpaKeHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepsxanve pyHKIIMOHAIBHO-TparuecKoil TMHUK HAIlEJICHO Ha MOJydeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeW MaTeMaTU4ecKoW MOJeNu
JUTSL OTTMCaHUSI M UCCJIEIOBAHMS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u obmectBe. M3yyenue Marepuana CrnocoOCTBYET pa3BUTHIO y OOydaroniuxcs
YMEHUS UCTIONB30BATh Pa3InYHbIe BRIPA3UTENIbHBIE CPEICTBA S3bIKa MATEMATHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
Npe/ICTaBIEHUI O POJIM MaTEMAaTUKHU B Pa3BUTUU IUBWIN3AIUHN U KYJIbTYPBHI.

CornacHo yueOHOMY IlaHy B 7-9 Kkiaccax u3y4yaercss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3leNibl COJACPIKAHUS:
«Yucrna u BBIUKCICHUS», «ANTeOpanyeckue BBIPAKEHUSN», «YPaBHEHUS W
HEPaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kKypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 yaca B Henenio), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 gaca B HEICIIO).



COJEPXAHME OBYYEHUA
7 KUIIACC

Yucnaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOM (OPMBI 3amHCH
npobeit k apyroi. I[loHsiTue panuoHaANBHOrO 4YKCIA, 3alUCh, CpaBHEHUE,
VIOpSAIOYUBAHUE  pAlMOHANBHBIX 4ucen. ApudmMeTnueckue JeWcTBUS C
palMOHAIbHBIMU YKcliaMU. PellleHne 3amad u3 peajibHOW MPAaKTUKW HAa 4acTH, Ha
pooHu.

CrereHb C HaTypaJibHBIM IIOKa3aTeleM: OIpenaesieHue, npeodpa3oBaHue
BBIPQKEHU HA OCHOBE OMpeIeNIeHus, 3aUCh OobIuX yncen. [IpouenTsl, 3anuch
NPOLIEHTOB B BHJI€ IpOOW U ApOOU B BUJIE MPOLEHTOB. TpU OCHOBHBIE 3aJja4l Ha
IPOLIEHTHI, pEIEHUE 3a7a4 U3 pPEajJbHON MPAKTUKHU.

[IpuMeHeHne TPU3HAKOB JEIMMOCTH, PA3J0KEHHUE Ha  MHOXHUTEIH
HATypAJIbHBIX YUCEN.

PeanpHpie  3aBUCMMOCTH, B TOM 4Hcle TpsiMas W oOparHas
IPOMOPUUOHATIBHOCTH.

AJire0panvecKne BbIPa:KeHU s

IlepeMeHHbIE, YNCTOBOE 3HAUYECHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycThMbIe
3Ha4YEeHUS NepeMeHHBIX. [IpencTaBienne 3aBUCUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeobpazoBanne OYKBEHHBIX BbIpRKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHHS, TMpaBWiIa NpeoOpa3oBaHUsI CyMM U
IPOM3BEICHHM, PaBUIIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OpnHouwieHbl U MHOTOWIEHBL. CTeneHb MHOrowieHa. CioXeHue, BIYMTAaHHE,
YMHOXEHHUE MHOro4JeHOB. DOpMylibl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBbl M KBaapar pa3HocTu. @opMyna pa3HOCTH KBajapaToB. Pasznoxenue
MHOTOUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUS, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JInHEerHOE ypaBHEHUME C OJHOM IEPEMEHHOM, YHUCJIO KOPHEW JIMHEHMHOIrO
YpaBHEHHUsSI, pEILICHHE JIMHEWHBIX ypaBHEeHHI. (COCTaBI€HHWE YpaBHEHHI MO
YCJIOBHIO 3a7]a4i. PelieHne TeKCTOBBIX 3a7]a4 C TOMOIIbIO YPABHEHHIA.

JluneitHoe ypaBHEHUE C IByMsl IEpEMEHHBIMU U ero rpaduk. Cuctema AByX
JUHEWHBIX YpaBHEHUUM C AByMs MEpEMEHHbIMU. PelieHue cucreM ypaBHEHUU
CIIOCOOOM TMOACTAaHOBKHU. [lpuMepbl perieHusi TEKCTOBBIX 3a7ad C IOMOUIBIO
CUCTEM YpaBHEHMUII.

DOyHKUUMA



KoopaunaTta Touku Ha npssMoil. YucnoBble TPOMEKYTKU. PaccTosiHne MexIy
IBYMsI TOYKaMHU KOOPJIMHATHOUN MPSIMOM.

[IpsimoyronibHas cuctema koopauHaT, ocu Oxu Oy. AGcuucca U opJuHaTa
TOYKHU HA KOOPJIMHATHOM Tu1ockocTH. [IpuMepsl rpadukoB, 3ajaHHBIX (HOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBucumoctTed. [lonstue ¢ynkuun. ['paduk
¢dbyukiuu. CoiictBa ¢pynkuuit. Jlunerinas dyukius, e€ rpaduk. I'padux GyHkimun
y = [x|. I'padudeckoe perieHue IUHEHHBIX ypaBHEHHM M CHUCTEM JIMHEHHBIX
YpPaBHCHUU.

8 KIIACC

Yucjia 1 BBIYUCTCHUA

KBagparueiii kopeHb u3 uncna. [loHsiTue 00 uppanMOHATBLHOM YHCIIE.
JlecsTuuHble MPUOIMKEHHs UppaIlMOHaNbHBIX yKces. CBolcTBa apuMeTHYECKUX
KBaJIpaTHBIX KOPHEN U UX NMPUMEHEHUE K TPeoOpa30BaHUIO YUCITOBBIX BBIpAKEHUN
Y BBIYUCICHUSAM. [[elicCTBUTEIbHBIE YHCIIA.

Crenens ¢ uenpIM NoKaszaTesneM u €€ cporictBa. CTaHIapTHas 3aMKCh YHCTIA.

Anrebpanueckue BeIpaXeHUSAJreOpandeckne BbIpaskeHUsl

KBagpaTHblii  TpEXWIEH, pa3JIOKEHHE  KBAaJpaTHOTO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apooOwu.
CrnoxxeHue, BbIUMTAHHE, YMHOXXEHME, JCJIEHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpaKEHHS M UX ITpeoOpa3oBaHue.

VYpaBHeHUs U HEpaBEHCTBAY pABHEHHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUN, CBOASIINUXCS K JJUHEMHBIM M KBaJAPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATILHBIE YPABHEHHUS.

['paduueckas unTEpnpeTanys ypaBHEHUN C ABYMS NEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs IepeMeHHbIMH. lIpumepsl pemeHus cucteM
HEJIMHENHBIX YPABHEHUN C IBYMsSI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 anre0OpandeckuM CrocoOoM.

YuciioBele HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKIMNPYHKIMH

[lonstne Qyukmuu. OOnacTh oOMNpeAeNieHus W MHOXECTBO 3HAUYCHHI
dbynkuu. CriocoOs! 3a1aHust GyHKIIHM.

I'paduk dynkmuu. Utenwe cBocTB (GyHKIUMU 1o e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peaTbHbIE IPOIECCHI.



@OyHKINK, ONMHUCHIBAOIINE TPSAMYI0 H OOpaTHYI MPOTIOPIMOHATHHBIC
3aBHCUMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pellieHre YpaBHEHUN U CUCTEM YpaBHEHHIA.

9 KJIACC

Yucnaa v BBIYMCICHUA

PanvonanbHbie YKclia, UppallMOHAIbHBIE YHCIA, KOHEYHbIE U O€CKOHEUHBIE
JecsATUYHbIE 1poOu. MHOXKECTBO IeHCTBUTENIbHBIX YUCEIN, AEHCTBUTENIbHBIC YHUCTIa
Kak OecKOHEYHbIe JAecCATHYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIy MHOKECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHON IPSIMOM.

CpaBHeHUE JIEWCTBUTENBHBIX uHWCeN, apudMeTHdecKue JeWUCTBUS C
NENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIErO0 MHPA, JIUTEIBHOCTh MPOLIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnuxEnHOe 3HaAYCHHE BEIMYUHBI, TOYHOCTh pUOImKeHust. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCIICHHIA.

YpaBHeHUsI 1 HEPABEHCTBA

JluneriHOEe ypaBHEeHHE. PelieHue ypaBHEHUM, CBOASAIINXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHHe. PelieHne ypaBHEHH, CBOASIIMXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penmieHus ypaBHEHUN TPEThEW U YETBEPTOM
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3ajlay
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH U ero rpaduk. PemieHue cucrem IBYyX
JMHEWHBIX YPABHEHUM C IBYMS NIEpEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHHI,
OJIHO W3 KOTOpPBIX JHHEHHOe, a Jpyroe — BTOpod cTeneHu. [ 'paduueckas
UHTEpIpETALUs CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 anre0OpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoW. KBaapaTHble HepaBeHCTBA.
['paduueckass uHTEeprnpeTanus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
EPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagpartnuynas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabomna, KoopauHATHI
BEPIIMHBI TapaboIIbl, 0Ch CAMMETPUHU MapaboJIbI.

Ipaduxu dynxumit: y =kx, y=kx+b, y=k/x, y=x3, y =Vx, y = x| , u nx
CBOWCTBA.



UucnoBble  mociienoBaTeIbHOCTUUMCI0BbIE  TOCJAE0BATEIbHOCTH H
Nporpeccuu

[lonsiTHE YMCIIOBOM TMOCJENOBATENBHOCTU. 3aJaHUE IOCJEN0BATEIbHOCTH
peKyppeHTHOI dhopmyIon u popMyIsioi #-To djieHa.

Apudmernyeckas U reomerpuueckas mporpeccun. @opMyibl 7-TO UjIeHA
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTPECCUM, CYMMBI TIEPBBIX /1 YJIECHOB.

N3o0paxenne 4iIeHOB apu(PpMETHUECKONM M TeOMETPHUUYECKOW IPOTrpecCHit
TOYKAaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEWHBIA M 3KCIIOHEHUHAJIBHBIN POCT.
CioxHbI€ IPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS TPOrpaMMbl  y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3ylTCs:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHHMCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHMEM K JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCHUICKON MaTeMaTHYEeCKOW IIKOJbI, K HMCIOJIb30BAHUIO ITUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA W pean3alii ero
npaB, TMpPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaxX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTHU
MOPaJbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YydYacTHE B PEIIEHWU TMPAKTHUYECKUX 3a/1ad
MaTEMaTUYECKON HampaBlI€HHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTH4e€CKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEHM JKMU3HU I YCHEIIHOW MpodecCHOHaNbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BHIOOPOM U
NOCTPOCHHEM UHANBUIYATbHON TPACKTOPUHN 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K 3MOLMOHATBHOMY U  3CTETUYECKOMY  BOCHPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lad, PEIICHHM, pacCyXICHUH, YMEHUIO BUIECTh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI' O O3HAHMSA:

OpUEHTalMel B JEATETbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npe/icTaBleHnt 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YETIOBEKA, MPUPOBI U
oOmIecTBa, MOHMMAaHUEM MaTeMaTUYeCKOW HayKu Kak cdepbl 4YeToBEYEeCKOi
JEeSTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISl PA3BUTUS LIMBUIIM3AIIUY,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH M MAaTEMaTUYECKON KYJIbTYpOH Kak CpeJICTBOM
MO3HAHUSI MHpA, OBJAJEHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TeBHOCTH;



6) ¢duzuyeckoe BocnuTaHue, GoOpMHPOBaHHE KYJILTYPbl 310POBbsSl U
IMOIMOHATBLHOIO 0JIArONMOJTy HS:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTHYECKHE 3HAHWUS B HHTEpecax CBOETro
3I0POBBS, BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0POBOE  TMUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHW W OTIbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTBHIO HaBbIKa peduieKCuH, TPHU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHHUE MAaTeMaTHYCCKUX 3HAHUU IS peIIeHus 3a7ad
B 00JIACTH COXPaHHOCTH OKPYKAIOIIeW Cpenpl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM MX BO3MOXKHBIX IOCIEICTBUI ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
1I00aJBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U IyTeH UX pelieHus,;

8) apanTanmusi K M3MEHSIIONIUMCSH YCJOBHUSIM COIMAJIBLHON ¥ MPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS Yy IPYTrUX JIOJIEH, MpUOOpEeTaTh B COBMECTHON IEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHN W3 OTBITA JPYTHUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBICHUSAX, B TOM YHCTIE
paHee HEM3BECTHBIX, OCO3HaBaTh JAe(UIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYK  CHUTyaIldl0, BOCIPUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaeMble peIleHnus U JeHCTBHS, (OpPMYJIUPOBATH U OICHUBATh PUCKU U
oCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

e BBIBIISTH U XapaKTEpPU30BAThH CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHHH MEXIY MOHATHIMHU, (POpMYIUpOBaATH
ONpeAeieHUs] TOHATHM, YCTAHABIMBATh CYHIECTBEHHBIM  IpPHU3HAK
KJaccupuKaIuyu, OCHOBaHUA Il OOOOIIEHUS W CPaBHEHHS, KPUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (GOPMYJIUPOBATH W  NPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpHUIIATENIbHBIC, €IWHUYHBIE, YacTHbIE W OOIIHe,
YCJIOBHBIE;



BBISIBJISITh ~ MaTE€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (aKTax, NaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npenjaratb ~ KpUTepUM  JJIT  BBISIBIIGHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNI;

JieNaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, IAEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATHUECKUX YTBEPKIAECHUN (MpSAMbIE U OT
NPOTUBHOT0), MPOBOJUTH CAMOCTOSITEILHO HECJOXKHBIE 0Ka3aTelbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAaUBATH aAPTyYMEHTAIMIO, MPHUBOJUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BHIOMPATh HauWboJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejbcKue qeHCTBUSA:

MCII0JIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEILCKUA WHCTPYMEHT ITO3HAHHMS,
(GbopMyTUpOBaTh BOMPOCHI, (UKCHPYIOUIHE MPOTHBOpEUYUe, Mpolemy,
CaMOCTOSTCJILHO YCTaHABIMBAaTh HMCKOMOE W JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOKO TIO3UITUIO, MHCHHUE;

IPOBOAUTL IO CaMOCTOSITCIIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
OKCIIEPUMEHT, HeOOJIBIIIoE HCCIIEI0BAHNE 10 YCTaHOBJICHUIO
OCOOEHHOCTEM MAaTeEMAaTUYECKOTO0 OO0BEKTa, 3aBUCUMOCTEN OOBEKTOB
MEXTy COOOM;

CaMOCTOSATEIBLHO (OpMYJIMPOBaTH OOOOIIECHUS U BBIBOJIBI 110 pe3yJibTaTaM
NPOBEIEHHOTO HAOIOACHUS, WCCIICJIOBAaHMS, OLICHUBATh JOCTOBEPHOCTH
HOJIYYCHHBIX PE3YJIbTAaTOB, BRIBOJIOB U 000OIIICHHIA;

IPOTHO3UPOBATh BO3MOYKHOE Ppa3BUTHE IPOIECCa, a TAKKE BBIJIBUTATH
IPEJIITOIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW30BITOYHOCTh HHGOPMAIMH, JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3HPOBATh M HMHTEPIPETUPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM TIIpeICTaBICHUS;

BbIOMpaTh (QopMy TIpeAcTaBlicHHs WHGOpPMAIMU W HLIIOCTPUPOBATH
perraeMble 3aJayd  CXeMaMH, JuarpaMMaMM, HWHOW Tpadukoil u uX
KOMOMHAIIASIMU,

OIICHMBAaTh HAJAEKHOCTH WH(OOPMAIUU TI0 KPUTEPHUSAM, IPEII0KCHHBIM
YUHTEIEM WM CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKkaTHBHBIE YHMBepcaJibHbIe YUyeOHble 1eiCTBUA:



BOCIpUHMMATh U  (DOpPMYyIUpOBATH CYXKIEHHUS B COOTBETCTBHUHU C
YCIIOBUSIMH M LIEJISIMH OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX U NMHCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
X0y pelIeHus 3aJja4i, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3yibTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJIeMbl, perraeMoi 3aaun, BEICKa3bIBaTh UJIEH, HAIICJICHHBIE Ha MOUCK
pEIIeHHs, COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSIMH JPYTHUX
YYaCTHUKOB JAHAJIOra, OOHApY>KMBATh Pa3jMude U CXOACTBO MO3MUIIUH, B
KOppeKTHOU (hopme hOopMyITHpOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pe3yjibTaThl  pelIeHus  3a7auyd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUSA,  TPOEKTa,  CaMOCTOSTENIbHO  BBIOMpAaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTAMN U OCOOCHHOCTEN ayIuTOPHH;
NOHMMAaTh W HUCIIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYaTbHON paOOThl MpU pEeHIeHUH YYeOHBIX MaTeMaTHYEeCKUX
3ajay;

NPUHUMATH 11eJIb COBMECTHOM JESATEIbHOCTH, TUIAHUPOBATh OPTraHU3aIUIO
COBMECTHOM palOThl, paclpeaeNiarTb BHUAb paldOT, JIOrOBapUBATHCH,
o0CyXJ1aTh TIPOLIECC U PE3YNIbTAT PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOeH;

y4acTBOBaTh B TPynmoBbIX (opmax paboTel (0OCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYpPMbl W JpYrue), BBIMOJIHATH CBOIO YaCTh
paboOThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C APYTHMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO COCTABJIATH IUIAH, aJITOPUTM pEelIeHUs 3a7a4yu (WIH ero
4acTh), BBIOMpaTh CIOCOO pelieHus ¢ y4€TOM UMEIOIIUXCS PecypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTEJIEKT:

BIQJIeTh CIOCOOAMHM  CaMOTIPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3ysbTaTa peneHus: MaTeMaTHYeCKOM 3a1auu;

NpeIBUIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTH Ha OCHOBE HOBBIX
00CTOSITENIBCTB, HAMIEHHBIX OLIUOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJibTaTa ACSTEIBHOCTU MOCTABICHHOMN IIENIH
U YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHIKEHHUS WIM HEJOCTHXKEHUS 1ENH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.



INPEJMETHBIE PE3YJIbTATBI

K xoHmy oOydenus B 7 kJjacce OOyJarOmMICS TOIYyYUT CICAYIOIIHE
IpEIMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYUCIEHUS

BrInonHATh, couyeTass YCTHbIE W THChbMEHHBIC NPUEMBI, apu(METHUECKHE
NEUCTBUS C pallMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAKECHUH, MPUMEHATH pa3zHOOOpa3HbIC
criocoObl M MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMU, COJEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHU.

[lepexonuth OT OHOM (OPMBI 3alUCH YKCEN K Apyrou (mpeodpa3oBLIBATH
JECATUYHYI0 JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JICCATHYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YHOPSAOUYMBATH PAIMOHAIBHBIE YUCIIA.

OKpyrasaTh yucia.

BBINOJIHATE TPUKUAKY U OLIEHKY pe3yIbTaTa BIUUCICHUN, OIIEHKY 3HAYEHU
YUCJIOBBIX BbIpAKCHUN. BBINMONHATH AEHCTBUS CO CTENEHAMHU C HATypaJlbHBIMU
TIOKa3aTeIISIMH.

[IprMeHATh IPU3HAKHU JETUMOCTH, Pa3JIOKEHUE Ha MHOKUTEIN HATYypaJIbHBIX
YHCell.

Pemiate npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJINYUH, MPONOPIMOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pe3yJbTaThl PElICHUs 3a7ad ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyeckue BbIPasKeHUA

Hcrnons3oBaTh anreOpanvyecKkyrd TEPMUHOJIOTHIO U CHUMBOJIHUKY, NMPUMEHSTH
e€ B mpoIiecce 0CBOSHUs Y4eOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPOKEHUW TPH 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHUs — IIEJIOTO  BBIpAXEHHUS B MHOTOWICH
IPUBEICHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbIMOJIHATE yMHOXXEHUE OJHOWICHA HAa MHOIOWIEH M MHOTOYJIEHAa Ha
MHOT'OUJICH, TPUMEHATH (hOPMYJIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcyliecTBISATh PaA3JIOKEHUE MHOTOUJICHOB HAa MHOMXKHUTEIUM C IOMOIIBIO
BBIHECEHMsI 3a CKOOKM OOIero MHOXHUTENsS, TPYNIUPOBKH  ClIaraeMbiX,
npuMeHeHHs (HOPMYJI COKPAIIEHHOTO YMHOKECHHUS.

[TpuMeHsaTh MPeoOpa3z0BaHUs MHOTOWICHOB JUIS PEIICHUS Pa3IuYHBIX 3a7ad
U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMU IOKa3aTEIsIMHM  JJIs
npeoOpa3oBaHus BEIPAKESHUM.



YpaBHeHUs1 1 HEPABEHCTBA

Pemiaty NMHEHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NMPUMEHSS IpaBUiIa
nepexoqa OT UCXOJHOTO YPaBHEHUS K paBHOCUIBHOMY emy. [IpoBepsTh, sBiIeTCS
JIY YUCJIO KOPHEM YpPaBHEHUSI.

[TpumensTh rpaduyeckre METObI IPHU PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Tap 4YHUCEN, SBISIOMIMXCA PEIICHUEM JHHEHHOTro
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

Ctpoutrh B KOOPJAMHATHOW IUIOCKOCTH T'papuK JMUHEHHOrO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMHU, TMOJB3YACh TI'paQUKOM, MNPUBOIUTH MPUMEPHI pEIICHUS
YpaBHEHHS.

Pemiatb cuctemsl IByX JIMHEMHBIX YPaBHEHUN C IByMs IEPEMEHHBIMH, B TOM
quclie rpaguyecku.

CocrtaBiAiTb M pelIaTh JHUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEHMHBIX
YpPaBHEHH IO YCIOBHUIO 33Jayd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIN pe3yJIbTaT.

DOyHKUUA

N300paxkaTh Ha KOOPAMHATHOU MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KU, UHTEPBAJIbI, 3aIIMCHIBATh YHCIOBbIE MPOMEKYTKH Ha
anredpanvyeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIAWHATAM,
CTpoUTh rpaduku TuHEeHHBIX GyHKIUHA. CTpouTh rpaduk GyHKIUHU y = |X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHE, II€HA, KOJMYECTBO, CTOHUMOCTD,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00BEM padOTHI.

HaxoauTe 3HaueHue QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeAcTaBICHHUs W aHalM3a WHOOpMAaIH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPa(PUKOB peatbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kuacce oOydaromuiicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HayajgbHbIE MPEACTABICHHS O MHOXECTBE JEHCTBUTEIbHBIX
qucell JJIsi CPAaBHEHUS, OKPYTJIICHUS U BBIUUCIECHUHN, H300paxaTh 1€MCTBUTEIIbHbBIE
yycia TOYKaMU Ha KOOPAMHATHOM MPSIMOM.

[IpumeHnsTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIBKYIATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEpPNKAUIUX KBAJApaTHBIE KOPHHU, HCIHOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YKCET C MOMOIIBIO JAECATUYHBIX
npo0eii u creneHelt yucna 10.

AJredpandeckne BbIpaKeHU s

[IpuMeHsAT, TOHSTHE CTENEeHM C I1EJIbIM TIO0Ka3aTesieM, BBIOJIHATh
npeoOpa3zoBaHuUs BEIPAKEHU, COIEPKAIINX CTENEHHU C IEIBIM MTOKa3aTeNIeM.

BbINOJIHATE TOKJIECTBEHHBIE MPEoOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUH
Ha OCHOBE IpaBWJI ICUCTBUI Ha/Jl MHOTOYWIEHAMH U alredpandyecKuMu ApoosiMu.

PackiianpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHus BEIPAXKEHUM IS PEIICHUs PA3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 peaJbHOM NMPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pematps nuHeliHblE, KBaJpaTHbIE YpaBHEHUS W palMOHAJIbHbIE YypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHHUH C ABYMs TIEPEMEHHBIMH.

[IpoBoauTh MpocTeiiiiive uccaeoBaHus ypaBHEHUH U CUCTEM ypaBHEHHH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKkux mpeacTaBieHnuil (YyCTaHaBIUBATh, UMEET
JU ypaBHEHUE WM CHUCTeMa YpaBHEHUUW pELICHUs, €Clid HUMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT clOBeCHOW (OPMYITHPOBKH 3amauu K €€ anreOpandeckoit
MOJIETM C TIOMOUIBIO COCTAaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a[a4M MOTYYEHHBIN pe3yibTarT.

[IpyMeHsATh CBOWCTBAa YMCIOBBIX HEPABEHCTB IS CpaBHEHUS, OIICHKH,
pemarh JUHEHHbIE HEpaBeHCTBA C OJIHOM NEPEeMEHHOW U WX CHUCTEMbI, JaBaTh
rpauyuecky0 WLIIOCTPALIMIO MHOXKECTBA PEIICHW HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIOJIB30BATh (DYHKIIMOHAIbHBIE TOHATHS W SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEAeNATh 3HaueHHe (YHKIUM O 3HAYCHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKIIMU 0 €€ rpaduKy.

Ctpoutsb rpaduku djaeMeHTapHbIX GYHKIIUN BUJIA:

y=kix, y =x2, y =x3,y = [x, y = VX, ONHCHIBaTh CBOWCTBA YHCIOBOIA
dbyHkIuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kuacce oOydaromuiicss MOJNYYHUT CIIETYIOIINE
NPEIMETHBIE PEe3yIbTaThI:

Yucnaa v BIYMCICHUA

CpaBHUBATH U YIOPSIIOYMBATH PALIMOHAIILHBIE U UPPAIlMOHAIIbHBIE YHCIIA.

BoimonHaTh  apudmeTHdyeckue JEeWCTBUS C palMOHAIBHBIMU YHUCJIaMH,
couerass YCTHbIE W NHUCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCIEHUS C
UppalMOHAIBHBIMUA YUCIIAMH.



HaxonuTe 3HaueHUs CTENEHEH C ULEJNbIMA IOKa3aTelIMU W KOPHEW,
BBIYHCIISITh 3HAUEHUS YUCIOBBIX BBIPAKEHUI.

OKpyrJsiTh JEWCTBUTENBHBIE YHUCJA, BBINOJIHATh NPUKHUIKY PE3yibTaTa
BBIYKCIICHUH, OLIEHKY YMCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUsI 1 HEPABEHCTBA

Pemrate nuHEHBbIE M KBaJApaTHbIE YPaBHEHUS, YPaBHEHHUS, CBOMSIIHECS K
HUM, TIPOCTEHIIINE TPOOHO-pallMOHATBHBIE YPABHEHUSI.

Pemate cucteMbl NBYX JIMHEWHBIX YpaBHEHUM C ABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHEHWHBIM.

Pemate TeKCTOBBIE 3ajauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C IBYMsSI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE KCCIECTOBAHNS YPABHEHU M CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKkux mpeacTaBieHnil (YyCTaHaBIUBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMa YPAaBHEHUHN PEIICHHS, €CIIM UMEET, TO CKOJBKO, U
nmpouee).

PemaTte nuHeliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHne HEPAaBEHCTB HAa YHMCJIOBOM NPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JTMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPAaBEHCTBO, M300pakaThb pEIIEHUE CUCTEMBI
HEPaBEHCTB HA YUCJIOBOU MPSIMOI1, 3alMChIBaTh PELIEHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUN PA3JIMYHbIX 3a]1a4.

DOyHKUUMA

PacrioznaBath GyHKIMM H3y4eHHBIX BUIIOB. [loka3bpiBaTh CXeMaTHUYECKH

pacmoioKeHne Ha KOOPAMHATHOW TUIOCKOCTH rpauKoB QYHKIWA BUIA: V = kX,
=kx+b y=kik y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBUCHMOCTH OT
3HaYeHHUIH KOA((OUIIMEHTOB, ONMUCHIBATH CBOMCTBA ()YHKIIHIA.

Crtpoutb u M300pakaTh CXeMaTH4eCKu rpaduKu KBaJApaTUUYHBIX (DYHKITUH,
OINMMCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHN 10 UX Tpadukam.

PacrioznaBaTh kBajpaTHyHyr0 QYHKIHIO 10 (GopMysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUNA U3 peabHOU KU3HU, GU3HKHU, TEOMETPHH.

YucsioBble MOCI€10BATETbLHOCTH U MPOrpeccuu

PacrioznaBaTh apudmeTHUecKyr0 M TE€OMETPHUYECKYI0 TPOrpeccud IpHu
pa3HbIX croco0ax 3aaHusl.

BbInoyHATS  BBIYKMCIIEHUS C HCMHOJb30BaHHEM (opMyl n-ro djeHa
apu(PpMETHIECKON 1 T€OMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkath wieHBbl MOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOMU
TUIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHLHOCTIMH, B TOM
qHClie 3a/la4yd U3 PealbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOpa, IIUGPOBBIX
TEXHOJIOTUH).

B pamkax monyns «IllkonpHBIN ypok» paboueit mporpammbsl Bocriutanuss MKOY
OOIII c. FOpbeBo peanusanysg BOCOIUTATEIBHOIO NOTEHI[MANA YPOKA MPEATIONAraeT
clenyrolee:

= opraHu3alro paboThl C IEThMHU KaK B odyiaiiH, Tak U oHJaiiH popMmare;

= YCTAHOBJICHHE JOBEPUTEIIbHBIX OTHOLICHUN MEXIY YUUTEIEM M €ro
YYCHUKAMH,  CIIOCOOCTBYIOIIMX  TO3UTHUBHOMY  BOCHPHATHIO  YYAIIMMUCS
TpeOOBaHUN U MPOCHO YUUTENS, TPUBICUCHUIO UX BHUMaHUsA KOOCYXaaeMol Ha
ypoke uHhopMaIiu, aKTUBU3AINK HX IM03HABATEILHOMN AeATEILHOCTH;

= noOyXJIeHHE IIIKOJLHUKOB COOIIONATh HAa YpPOKE OOIICTPHHSTHIC
HOPMBI TTOBEJICHHMS, TTpaBUJIa OOIICHUS CO CTAPIUIUMHU, YAUTEISIMU) U CBEPCTHUKAMMU
(IIKOJIBLHUKAMHU ), TPUHIIUATIBI YI€OHOM JUCITUTIIIMHBI 1 CaMOOPTaHU3aIMH, COTTIACHO
VYcrapa mikosibl, [IpaBuiaM BHYTPEHHETO PaclopsiiKa IIKOJIbL;

= UCIIOJIB30BAHUE  BOCMHUTATENIBHBIX  BO3MOXKHOCTEM  CoOlep KaHUs
y4eOHOro TpeaMeTa dYepe3 JEMOHCTPAIUI0 JETSIM IPUMEPOB OTBETCTBEHHOTO,
IPXKIAHCKOTO TIOBEJCHUSI, TPOSBICHUS YEIIOBEKONIOOUS U J00pOCEpIICUHOCTH,
gepe3 Moa00p COOTBETCTBYIOIIUX TEKCTOB JUIsI YTCHWS, 3a1ad JUIs PEIIeHUs,
KEMCOB U JUCKYCCHI;

= IpUMEHCHHE Ha YPOKE HWHTEPAKTHBHBIX (OpM paldOThl YJaIIUXCS:
WHTEJJICKTYaJIbHBIX WTP, BUKTOPUHBI, TECTUPOBAHMS, 3aHUMATEIBHBIX YPOKOB U
NATUMUHYTOK, YPOKOB-IIYTEIIECTBUM, YPOKOB — HCCIEIOBaHUM, KEHCOB,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; JIMCKYCCUMH,
KOTOpbIE  JAlOT  y4YallUMCS  BO3MOXXHOCTb  NPUOOPECTH  OMBIT  BEJACHUS
KOHCTPYKTHUBHOTO JHajora; I'pyIIoBod paboThl WM paboOThl B Tapax, KOTOPHIC
y4aT MIKOJIbHUKOB KOMaHHOM paboTe U B3aUMOACHCTBUIO C APYTHUMU JETHMU;

= BKJIIOYEHHE B YPOK WIPOBBIX TMPOLEAYp, KOTOpbIE MOMOTaroT
NOJ/Iep>KaTh MOTUBALIMIO JETEW KIOJTYUYCHUIO 3HAHWM, HAJaXXUBAHWIO TTO3UTUBHBIX
MEKJIMYHOCTHBIX ~ OTHONIICHHH B Kjacce, IIOMOTal0T  YCTAHOBJICHUIO
noOpokenareapHol aTMOc(epsl BO BpeMsl YpoKa;

= opraHuzais 1medcTBa MOTHBHUPOBAHHBIX W 3PYIUPOBAHHBIX
y4aluxcsi HaJ MX HEYCNEBAIOUIMMH OJHOKIACCHUKAMU, JAOUIETO MIKOJIbHUKAM
COIMAJIBHO 3HAYUMBIMOMBIT COTPYIHUYECTBA U B3aUMHOM MMOMOIIIH;



- UHUIMUPOBAHUE WIOAJECPKKA HCCIEAOBATEIbCKON JEATEeIbHOCTH
IIKOJIBHUKOB B paMKax pealu3aldd HWMHUUHAUBUAYAJIbHBIX M TPYIIOBBIX
UCCIIEIOBATENIbCKUX MPOEKTOB, MOMOTaeT MPUOOPECTH HaBBIK CAMOCTOATEIHLHOTO
pElIeHHs] TEOPETUYECKON MpobiaemMbl, odopmiieHHs COOCTBEHHBIX HJIEH, HaBBIK
YBOKHUTEJIBHOTO OTHOIICHHUS K YYXXUM UM, 0GOpPMIIEHHBIM B padoTax ApPYrux
uccienoBaresieid, HaBbIK MYOJMYHOTO  BBICTYIUIGHHMSI Tepel  ayAHTOpHEi,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHUS;

- co3/llaHre THUOKOM M OTKPBITOM cpeapl OOy4YeHHs M BOCHUTAHMS C
UCIIOJIb30BaHUEM TaJ)KETOB, OTKPBITHIX O0pPa30BATEIBHBIX PECYPCOB; CO3JAaHHE
YCIOBUM I Pa3BUTUA Yy  OOy4YarONIMXCS  HABBIKOB  COTPYIHHUYECTBA,
KOMMYHUKAIlMM, COIMAJLHOM OTBETCTBEHHOCTH, CIIOCOOHOCTH  KPUTHUYECKHU
MBICIIUTh,  ONEPATHBHO  MKAYECTBEHHO  pemaTh  MpoOJeMbl;  BOCIHUTAHMUS
IIEHHOCTHOTO OTHOIICHHUS K MUDY.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna v BerurciieHus. PalioHanpHbIe )5 | bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrEOpanecKue BhIpaeHus 27 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHCHH! H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
. 24 1
4 Koopmmatst u rpaguici. Dyniciin https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
1
> lostopernne u 0bodmenne 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoububie | IlpakTnyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 AnrebpanyecKue BHIPAKECHHS. 15 | bu6mmoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2 Uucna u Beruucienus. KBagparHeie KOpHU 15 hitps://m.edsoo.ruw/7841 7afg
VYpaBHeHus u HepaBeHCTBA. KBajpaTHbie bubmmoreka [JOK
3 11 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPAKEHHS. 2 bu6mmoreka [IOK
KBanparssiii TpEX4IeH https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI bubmmoreka [JOK
5 . 14 1
YPaBHEHUH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 12 1
6 VYpaBHeHHUs U HepaBeHCTBA. HepaBeHncTBa hitps://m.cdsoo.rw/7f417af8
bubmuorexa [JOK
7 DyHKIHH. OCHOBHEIC HIOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 Dynxumn. Tucnossie GyrKimn ? https://m.edsoo.ru/7f417af8
9 Uucna u Berarciienus. CTeneHb ¢ MeNIbIM 2 | bubmuorexa [JOK
[oKa3aresieM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 HosToperme n 0bobmenne > https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




9 KUIIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Kontpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruucienus. JleicTBuTenbHbIC 9 bubmmoreka [JOK
YyucIa https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 | bubmmoreka [JOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
. 1 1
4 VYpaBHeHHUs U HepaBeHCTBA. HepaBeHncTBa 6 hitps://m.cdsoo.rw/7f419d08
bubmuorexa [JOK
> Oynxunn 16 ! https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 Yucnossle OCIETI0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3AIUS 13 | bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Martemartuka. Anrebpa: 7-it kiacc: 0a30BbIi ypOBEeHb: yUeOHHK; 15-¢ u3nanue,
nepepaborannoe, 7 kinacc/ MaxkaperueB FO.H., Muniok H.I'., Hemkor K.W. u
ap.; nox penakuuei TensikoBckoro C.A., AKIIMOHEpPHOE 00111€CTBO
«M3narensctBO «IIpocBemienune

* Martemartuka. Anrebpa: 8-it kiacc: 0a30BbIN ypOBEeHb: yUeOHHK; 16-¢ u3nanue,
nepepaborannoe, 8 kimacc/ MaxkaperueB FO.H., Muniok H.I'., Hemkor K.W. u
ap.; nox penakuueint TensikoBckoro C.A., AKIIMOHEpHOE 00111€CTBO
«M3narensctBo «IIpocBemienne

* Martemartuka. Anrebpa: 9-it kiacc: 0a30BbIN ypOBEeHb: yUeOHHK; 15-¢ u3nanue,
nepepaborannoe, 9 kinacc/ MaxkaperueB FO.H., Munaiok H.I'., Hemkor K.W. u
ap.; nox penakuueint TensikoBckoro C.A., AKIIMOHEpHOE 00111€CTBO
«M3narensctBo «IIpocBemienne

Munatok H.T'., IllneikoBa U.C. Anrebpa. Pabouas terpaas. 7 knacc. [locobue
JUTSE yJamuxcsi 001eoopa3oBarenbHbIX opranuzanuii. B aByx gactsax. AO
"UznarenscTBO "[IpocBenienue"”

Munatok H.T'., IlIneikoBa U.C. Anrebpa. Pabouas terpaas. 8 kiacc. [Tocobue
JUTSE yJamuxcsi 001eoopa3oBarenbHbIX opranuzanuii. B asyx gactsax. AO
"UznarenscTBO "[IpocBenienue"”

Munatok H.T'., IllneikoBa U.C. Anrebpa. Pabouas terpaas. 9 knacc. [Tocobue



JUTSL ydaluxcst 001eo0pa3oBaTeibHbIX opranu3amuii. B nByx gactsax. AO

"UznarenscTBO "[IpocBenienue"”

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Marematuka. Anredpa. 7 - 9 knaccel. ba3oBblii ypoBeHb. MeTou4eckoe nmocooue
K MMPEeIMETHON JTUHUU Y4eOHUKOB 1o anredpe MakaperueBa H. I'., Munmarok H. T'.,
Hemxosa K. U., u ap. AO "U3narensctBo "[IpocBemenue”

3aBuu JI.U., Ky3nenona JI.B., CyBopoBa C.b. Anre6pa. Jlugaktuueckue
marepuainsl. 7 kinacc. AO "UznarensctBo "lIpocBenienue"”

Koxos B.U., Makapsrues FO.H., Munarok H.I'. Anre6pa. Jlunaktudeckue
marepuainbl. 8 kinacc. AO "UznarensctBo "[IpocBenienue”

MakapsrueB FO.H., Munntok H.I'., KpaiineBa JI.b. Anrebpa. lunaktudeckue

marepuainsl. 9 knacc. AO "UznarensctBo "[IpocBenienue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru

https://resh.edu.ru
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