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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsICTCS OJHHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe“H/IBaeT HU3YUYCHHC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAYy4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKU3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX MPEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MATeMAaTHYEeCKOW HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS M KauecTB
MBIIIUICHUS, HEOOXOMUMBIX JJIS aJanTalud B COBpEMEHHOM HudpoBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATH, HAXOUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OCcBOeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC${Z OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aInIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnosiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
oOyJarmuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MPpUHIWIIA 06y’~I€HI/I$[.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO 0OILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEp)KATeIbHO-METOqHUeCKre JMHUKN: «Yucma u
BBIUUCIICHUSY, «AJreOpanveckue BBIPKCHU», «YPaBHEHHS M HEPaBEHCTBa», «DYyHKIUUY.
Kaxxmas u3 3THX comepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
M3yUYeHHs Kypca, B3aUMOJACUCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3yueHust yueOHOTO Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3UM € 3THIM B IporpaMmy yueOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYeCKOro oOpa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3bika. ConiepKaTenbHOM U CTPYKTYPHOU 0COOEHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YMcina W BBIUUCICHUS» CIY)KUT OCHOBOH JUIsl JAJIbHEHIIETO
W3yUYEHHs] MaTEeMaTHUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBbIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHCIE HAa yYPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMH W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUNA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUM OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHUIo.

Conepxanue JABYyX anreOpamvecKkux JUHHH — «AnreOpandeckue BBIPOKCHHSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIMOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOIUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHuUs
y4eOHBIN ~ MaTepuall TPYNIHPYETCS  BOKPYr  PalMOHANBHBIX  BhIpaKeHHWH.  AnreOpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak S3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SIBICHUH pealbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAT TaKKe



JanbHelIee pa3sBUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOAMMOTO, B YacTHOCTH, IS
OCBOGHHMS Kypca HWHGOpPMATHKH, ¥ OBJIQJCHUWE HABBIKAMHM JEAYKTUBHBIX PaCCYXICHUH.
[IpeoOpazoBanre CHMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conmepxxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIEJICHO HAa  TOJyYeHHUe
00yJaroNMMUCs 3HAHUH 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJETH ISl OTIMCAHHUS
U HCCIEJOBAHUS Pa3HOOOPA3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u obmecTtBe. M3ydeHnue
Marepuaga CHOCOOCTBYET PAa3BUTHIO Y OOY4YalOIIMXCS YMEHHUS HCIIOJIb30BaTh pPA3IUYHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIAJl B ()OPMHPOBAHUE MIPEJICTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU IIMBUJIM3AIIAN
Y KYJIBTYPBI.

CornacHo yueOHOMY TUIaHy B 7-9 Kjaccax u3ydaeTrcss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNibl colepKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Peanu3zanus nexparoraMu BOCIUTATENBLHOTO NMOTEHIIMANA YPOKa IPEoiaraeT ciaeayolee:
1. VYcraHoBieHHE JOBEPUTENBHBIX OTHOIICHUNH MEXAYy Yy4yuTelleM U oO0ydaroluMucs,
CHOCOOCTBYIOIINX MO3UTUBHOMY BOCIIPUSATHIO OOydaromuMucs TpeOoBaHUM U Mpock0 yduTens,
MPUBJICUYCHHIO WX BHUMaHUS K OOCYKIaeMOW Ha ypoke HH(OpMalnWW, aKTHBH3ALUU WX
MO3HABATEIILHOM NEesITeTbHOCTH. [ICHXOTOTHYecKre acTieKThI: MOXBaJIa, TIOOIIPEHNE, TTIOIICPIKKA,
npocb0a U MopydeHue i CO3AaHUs [TOJIOKUTENIBHOTO KIIMMaTa padoThl;
2.IToOyxaeHue oOydaromuxcss coOMoIaTh Ha YpOKe OOIICHpPUHSTHIE HOPMBI TIOBEICHUS,
MpaBuJia OOIIEHUS CO CTAPIIMMU (YIUTEISIMU) U CBEPCTHUKAMU (OTHOKIACCHUKAMU ), TPUHITUIIBI
y4eOHOM IUCHUIUIMHBI W caMOOpraHu3aluu. B pamMkax HCIONBb30BaHHS METOAOB TPYIIIOBOM
paboThI ¥ Takux (OPM YPOKOB, KaK YpPOK-Oecena, YPOK-AUCITYT.

3. IlpuBneyeHre BHMMaHUA OOy4arOIIMXCS K IIEHHOCTHOMY acHeKTy H3y4aeMbIX Ha ypoKax
SIBIIGHUH, OpraHu3alus UX paboThl C MOIy4aeMOoi Ha YpOKe COIHMAIbHO 3HAYUMOM HHpOpManuen
— MUHUIMHUPOBAHUE €€ 0OCYXKIECHUSI, BHICKA3bIBAaHHUsSI CBOEIO MHEHHUS IO €€ MOBOJY, BHIPAOOTKU
cBoero K Hel ortHomeHusa. Herpaauumonueie (oOpMbl ypoka: YpOK-KOH(MEpeHLHs, YpOK-
o0cyxJieHue, U T.II.

4. Opranuzanus OpPeAMETHBIX O00pa30BaTENbHBIX COOBITUN (MIPEIMETHBIE JAEKaIbl) C LEIbI0
pa3BUTHS TO3HABATEIBHON M TBOPYECKOW AKTMBHOCTU, MHUIMATUBHOCTU B PA3JIMYHBIX cepax
MPEIMETHOM  JESITeNbHOCTH, PACKPBITHE CHOCOOHOCTEH, OOydaloluxcs C  pa3sHbBIMU
o0pa3oBareIbHBIMU OTPEOHOCTIMU M UHIUBUIYATIbHBIMU BO3MOKHO CTSIMU.

BocnurarenbHas 3¢¢GeKTHBHOCTh YpOKa pealu3yeTcsl uepes3: CoJAepKaHUue YpOKa, METOIbI
paboThl, GOPMBI OpraHU3alUU AATEILHOCTU U JIMYHOCTU YUUTEIS.

1. HUcnonp3oBaHME BOCIUTATENILHBIX BO3MOXKHOCTEW COJIEp>KaHUSl ydeOHOTO MpeaMera uepes
JEMOHCTPAIMIO JETIM HPUMEPOB OTBETCTBEHHOTO, T'PAXJAHCKOTO IOBEIEHHs, MPOSBICHUS
YeJIOBEKOJI00M U 100pOCep/IeuHOCTH, Yepe3 MoA0Op COOTBETCTBYIOUIMX TEKCTOB Ul YTCHHS,
3a/1a4 JJsl peleHusi, mpoOIeMHBIX CUTYaIui sl OOCYKJIEHUs B KJlacce.

2. IlpuMeHeHne Ha ypoke MHTEPAKTUBHBIX (hopM pabOTHl yyammxcs A TPHUOOpETEeHUs OTMbITa
BEJICHUS KOHCTPYKTHBHOTO Juanora U oOydeHHMs KOMaHJHOM paboTe M B3aUMOJEHWCTBUIO:
WHTEJUIEKTYalbHbIE WIPBl, BHUKTOPHUHBI, YypPOK-TyTEHIECTBUE, JAENoBas Wrpa, MPaKTHKYM,
rpymnmnoBas padora/ B mapax.



3. BruroueHue B ypOK UTPOBBIX IMPOLENYp, KOTOPbIE MOMOTAalOT MOJAEP)KaTh MOTHBALMIO K
MOJYYECHUIO 3HAHWN, HATAKUBAHUIO TO3UTHUBHBIX MEXIMYHOCTHBIX OTHOUIEHMH B KJjacce,
MOMOTAIOT YCTaHOBIICHHIO T0OpOKeIaTeIbHON aTMOC(ephl BO BpEMsI ypOKa.
4. Opranuzanus meQcTBa YCHEMHbIX U UCIBITHIBAIOMINX TPYIHOCTH OOYydYalOIIMXCs, AIOIIEro
IIKOJIbHUKAM COIMAIbHO 3HAYMMBIH OTIBIT COTPYAHHYECTBA U B3AUMHOM TTOMOIIIH.
5. MHunuupoBaHue U MOAJIEP’KKA HCCIENOBATENbCKOM JIEATEIBHOCTH O0ydYaloUUXCsl B paMKax
peanu3aiui UMH HWHIUBUIYaTbHBIX U TPYIIIOBBIX MCCIEIOBATEIBCKAX MPOEKTOB, YTO JACT MM
BO3MO)XHOCTh TPHOOPECTH HAaBBIK CaMOCTOSTEIBHOTO PEIICHHs] TEOPETHYECKOH MpoOIeMBbl,
HaBBIK TEHEPUPOBAHUS U 0(hOPMIICHUSI COOCTBEHHBIX HJICH, HABBIK YBOKUTEIHHOTO OTHOIICHHS K
9yKUM uaesM, o(opMIIEHHBIM B paboTax JApyrux HccienoBareneld, HaBBIK ITyOIMYHOTO
BBICTYIIJICHHS TIEPET ayAUTOPUEH, apryMEHTUPOBAHUS M OTCTAWBAHHSI CBOCH TOUKH 3PEHHS.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 yaca
(3 waca B Heneno), B 8 kitacce — 102 vaca (3 yaca B Henento), B 9 kiacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0i] OT OAHON (OpMBI 3amucu Jpoleil k
npyroi. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPAJOUNBAHNUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue EHCTBHUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTesieM: OIpelesieHue, npeoOpa3oBaHuE BhIpAXKEHUM Ha
OCHOBE OTpe/ieNIeHus], 3aich 0obIUX yncel. [IporeHTsl, 3anich NPOLEHTOB B BUIE IPOOH U
Ipobu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33J1a4d HAa MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKH.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYpaJIbHBIX YHCE.

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

AJiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBbIE 3HA4YEHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUI, TOKIECTBEHHO paBHbIE
BBIPAKEHUS, MpaBWIIa MpeoOpa3oBaHusl CyMM M MPOW3BEIECHUH, MpaBuiia pacKpbITUS CKOOOK U
MIPUBEICHUS MOJJOOHBIX ClIaraeMbIX.

CBOMCTBa CTENEHU C HATYPAIbHBIM IIOKA3aTEIIEM.

OpnouneHsl 1 MHOrowieHsl. Crenenb MHOrouieHa. Cll0KeHHE, BBIYUTAHUE, YMHOKECHUE
MHOTOWIECHOB. DOPMyIBI COKpAIIEHHOTO YMHOKEHUS: KBAaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBagpaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHUs, IIpaBUia MpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpapuk. Cucrema JIByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumepsl pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHMM.

DyHKUUH

Koopmunata Touku Ha mnpsmMod. YuciioBble NPOMEXYTKU. PaccrosHuMe MeExIy IBYyMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronbpHast cucreMa KoopAuHat, ocu Oxu Oy. AOcmucca M opJIuHaTa TOYKH Ha
KoopAMHATHOM TmuockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonsrtue ¢ynkuun. I['paduk ¢ynkuuu. CBoiicTBa  (QYHKIMIA.
Juneitnas ¢ynakuus, eé rpaduk. I'paduk dyakiun y = |x|. [padudeckoe perieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEVHBIX YPaBHEHUM.

8 KJIACC



Yucina ¥ BbIYMCICHUS

KBangpatusiii kopenb u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOICTBA apu(pMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 11enbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auredpanyeckue BbIpakeHHs

KBanpathblil TpEXUsieH, pa3aoKeHUE KBAJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoob. OcCHOBHOE CBOWCTBO anrebpamdeckod npobu. CroxeHue,
BBIYMTAHUE, YMHOKEHUE, JieJieHue anreOpanueckux apoOeil. PanuoHanbHble BBIpaXXEHUSI U HX
npeoOpa3oBaHHUe.

YpaBHeHus U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine 1poGHO-
paloHaIbHbIe ypaBHEHUS.

I'pacdmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€pEMEHHBIMU. [Ipumepsl pemeHus CUCTeM HEIMHEMHBIX YpaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W MX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW mepeMeHHON. Cuctembl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneacHuss ¥ MHOXKECTBO 3HaueHH (yHKIUHA. CriocoObl
3aaHusl QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHH, OTpaXKaloUUX peabHbIe MPOLIECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUU y = X2, y = x3, y = VX, y=|x|. Tpadudeckoe pelieHne ypaBHEHHI H CUCTEM
YpaBHEHUH.

9 KVIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHbBIC YnCiIa, UPPAMOHATIBHBIC YUCIIA, KOHEYHBIC M OCCKOHEYHBIC JCCSITHYHBIC
npobu. MHOXXECTBO JEHCTBUTENBHBIX YHUCEN, ACUCTBUTEIbHBIC UHMCIAa KaKk OeCKOHEYHbIE
JIecsITUYHbIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEACTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHeHHUE JEHCTBUTENBHBIX YHUCEN, apu(MeTHUeCKHue NEHCTBUS C ACHCTBUTEIHHBIMU
YHCIIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.



[TpubnmxEénHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpHOMIKeHHs. OKpyrieHue Yuced.
IIpuknaka v OLleHKa Pe3yabTaTOB BBIYUCICHUN.

YpaBHeHUsI 1 HEPABEHCTBA

JInneiinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKUTEIIN.

Pemenue  npoOHO-palMOHANBHBIX  ypaBHCHWU.  PemieHme  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C JByMsI MEpPEMEHHBIMU U ero rpa¢uk. PemieHue cucrteM IBYX JIMHEHHBIX
YpaBHEHUH € JByMsI NepeMEeHHbIMU. PerieHue cuctem ABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOM cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JMHEMHBIX
HEpaBeHCTB ¢ oJHOW mepeMmeHHOU. KBanpartuele HepaBeHcTBa. ['paduueckas mHTEepmperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

LORIN700

Ksagpatnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapadoJIbl, 0Cb CHMMETPHH MapadoJIbL.

[paduku Gyrkimii: y=kx, y=kx +b, y=k/x, y=x3, y=x, y = |x|u ux cBoiicTBa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH H NMPOIPECCHH

[ToHsiTHE YMCIOBOI MOCIIENOBATEIBHOCTH. 3a/IaHUE MOCIIEIOBATEIILHOCTH PEKYPPEHTHOM
hopmyroit 1 GopMyIIoi n-TO YIeHa.

Apudmernueckas U  reomerpuyeckas — nporpeccur.  Dopmynsl  n-ro  uigeHa
apuMeTHyecKoil 1 reOMeTpUUECKON MPOrpeccuii, CyMMBbI MEPBbIX NUJICHOB.

N3o0paxkenue uineHoB apu(pMETHUYECKOW U T€OMETPUYECKOM MpOTpeccHil TOYKaMu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIMAIbHBIA POCT. CI0KHBIE POLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BoCIIUTaHHE:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHHH, TIPOIIEAYP TPakJTaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YacCTHE B PEUICHUH NPAKTUUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTHUYECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCel
AKU3HU JJIsl YCHEIHON Npo¢decCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIbHONH TpaeKTOpuu o0Opa3oBaHUS U
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOM €pHOCTHU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeNOBeKa, MNPHUPOAbI M OOILIECTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(depbl 4eloBEeUecKOd AESITeNbHOCTH, STaloB €€ pa3BUTUA H
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opmMHpoOBaHHEe  KYJbTYPbl  30POBbS H
3MOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusnueckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA peQIICKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH U pelieHus 3amad B 001acTu
COXPaHHOCTH OKPYKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX



HOCJICAICTBUI JJIsI OKpY)KAroLel cpeabl, 0CO3HAHUEM IJI00AJIbHOTO XapaKTepa SKOJIOTHYECKUX
npo0JsieM U MyTel UX peuieHus;

8) amanTanus K M3MEHSIOUMMCS YCJIOBHAM COIMAIBLHON ¥ MPUPOAHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOCH
KOMIIETCHTHOCTH 4epe3 MPaKTHYECKYIO JSSITEIbHOCTh, B TOM YHCIE YMEHHE YYUTBHCS Y IPYTUX
JrOJIeH, mpuoOpeTaTh B COBMECTHOM JICSITEbHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIICTCHIIUU W3
OTIBITA JIPYTHX;

HEOOXO0JMMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHHIA, B TOM 4HCIIC (OPMYIHPOBATH HIICH,
MOHATHS, TUMOTE3bl 00 0OBEKTAaX U SIBICHUSAX, B TOM YHCJIC paHEe HEM3BECTHBIX, OCO3HABAThH
neUIHUTBI COOCTBEHHBIX 3HAHUI U KOMIICTEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BHUTHCE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHHUMATh CTPECCOBYIO
CUTYaI[MI0 KaK BBI30B, TPEOYIOIIUII KOHTpPMEp, KOPPEKTHPOBATh NMPHUHUMAEMbIC DPEIICHHS U
JeNCTBHS, POPMYITHPOBATh U OLICHUBATH PUCKH U MOCIIEACTBHS, (JOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBblesioruyeckueieiicTBus:

® BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPH3HAKHM MATEMAaTHYECKHUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXKIy MOHATHAMH, (HOpPMYIHpOBaTh OMpENENICHUs MOHATHIA,
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKauu, OCHOBAaHUS Jyisi 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU IIPOBOJAMMOTO aHAIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpelaraTb KPUTEPUU JIs BbISABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MATEMaTHUYECKUX YTBEPXKIEHUN (mpsMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh APryMEHTAIMIO, HPHUBOIUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICICHHBIX
KPUTEPHEB).

ba3zoBblencciieoBaTe/ibCKHEACHCTBUA:

® JCIOJIb30BaTh  BOINPOCHl ~ KaKk  MCCIENOBATENbCKUW  MHCTPYMEHT  IO3HAHUS,
(dbopMynupoBaTh BOIIPOCHI, bukcupytomiue POTUBOPEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE U JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINIO, MHEHUE;



MPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA 3KCHEPUMEHT,
HEOOJBIIIOE WCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITENIBHO  (OpMYIHpPOBaTH OOOOMIEHNS © BBIBOABI 10  pe3yabTaTam
MPOBEAEHHOTO HAOMIOJACHUS, HCCIIEIOBAHUSA, OLIEHUBATh JOCTOBEPHOCTh MOJIYUCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHHUIA;

IMPOTHO3UPOBATH BO3SMOXKXHOC PA3BUTHUEC MIPOLCCCA, a TAKKEC BIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAINM, JaHHBIX, HEOOXOIUMBIX
JUIS pelIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (hOpMy MpecTaBiIeHUs HHGOPMALMK U WIUTIOCTPUPOBATH pellaeMble 3a1a4u
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAJEKHOCTh MHGOPMALMHU IO KPUTEPUSM, IPEUIOKEHHBIM yIUTENIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHUBHbIEYHHBEPCAIbHbICY4YeOHbIeACHCTBHS:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMU
oOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS] B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHHS 10 X0y PEUICHUs 3aa4i, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOIEMBI,
pemraeMoi  3a1auM, BBICKAa3bIBaTh HJEH, HAICICHHbIE Ha TIOWCK PpeIIeHHS,
COINOCTABNATh CBOM CYXKICHHA C CYXKJICHHSAMH JpPYIrHMX YYaCTHHKOB JHAJOTa,
OOHapyKUBaTh pa3In4Me U CXOJCTBO MO3UINH, B KOPPEKTHOH opme HOopMyIHpOBaTh
pa3HOTIacus, CBOU BO3PAKCHNUS;

NPEACTAaBIATh PE3YNIbTAThl PEIICHUS 33/1a4, SKCIEPUMEHTA, UCCIIEeI0BaHMs, ITPOCKTa,
CaMOCTOSITEIFHO BBIOMpPATh ()OpMAT BHICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAlud U
0cOOCHHOCTEH ayIMTOPHH;

MOHUMATh ¥ MCHOJb30BaTh MPEUMYILIECTBA KOMAaHAHOW W WHIUBHIYaIbHOH PabOTHI
IIPY peIIeHHH Y9eOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh 11eJb COBMECTHOH JESTEIbHOCTH, INIAHUPOBATh OPraHU3aI[I0 COBMECTHOM
paboThl, pacmpenenaTs BUABI pPabOT, IOrOBapUBATHCS, OOCYKAATh NpOLECC U
pe3ynbTar paboTsl, 0000IaTh MHEHUS! HECKOJIBKHX JFOJICH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYXaeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE€ IITYpMBl U JAPYTHE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH
CBOM JICWCTBUS C JPYTUMH YICHAMH KOMaHJbI, OLIEHUBATh KAYECTBO CBOEr0 BKJIaja B
oOMmMit IPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YHACTHUKAMHU B3aUMOJICHCTBHUS.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA
Camoopranmsanms:

CaMOCTOATCIIbHO COCTABJIATH IUIAH, AJITOPHUTM PCHICHHA 3aladu (I/IJ'II/I €ro I-IE].CTI:),
BLI6I/IpaTL croco0 peameHuga ¢ y‘IéTOM HMCIOIIUXCSA PECypCOB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHUPOBATh BAPHUAHTHI PEILICHUN C y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIHUHTE/JICKT:

® BJAJETh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJISI MPOLIECCa U Pe3ysbTaTa perieHus
MaTeMaTUIECKOM 3a1a9H;

® [PEIBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OILICHMBATb COOTBETCTBUE PE3YNIbTATA AEATEIBHOCTH IOCTABICHHOMN LIEJIA U YCIOBUSM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WM HEIOCTH)KEHUS 1IeJM, HaXOAWTh OIIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydeHuss B 7_kJjacce OOydalOMIMICS TMOIYYUT CIACAYIOMNUE TPEIMETHBIC
pe3yIbTaThI:

Yucja v BbIYMCTEHUS

BeITIoNTHATE, codeTass YCTHBIE W THCHMEHHBIE TMPHEMBI, apHPMETHUSCKUE JEHCTBUSA C
paIMoHaIbHBIMA YHCIIAMH.

HaxonuTh 3Ha4YeHWS YHCIIOBBIX BBIPAKCHHN, NPUMEHSATH Pa3sHOOOpa3HbIE CIIOCOOBI U
NpUEMBl BBIYHMCIICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUN, COJEp)KalIUX OOBIKHOBEHHBIE U
JECSITUIHBIC IPOOH.

[TepexomuTts OT omHON (POPMBI 3amUCH YUCEN K APYyroi (MpeoOpa3oBhIBATh JCCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINONHATE NPUKUIKY U OLIEHKY pe3y/bTaTa BBIYMCICHUH, OLICHKY 3HAYEHUN UYHCIOBBIX
BbIpa)KEeHUI. BBIMONHATH JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh PU3HAKK JEIIMMOCTH, Pa3ioKeHHe Ha MHOKUTEIN HaTypaJIbHbIX YHCEI.

PemaTth mpakTUKO-OPHUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM BEJIUYHH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYKH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YAbTaThl PEIICHUS 33124
C Y4€TOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSATH €€ B Mmpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BBIPKEHUH MPU 3aJaHHBIX 3HAUEHHUSAX MEPEMEHHBIX.

BrimonHATe peoOpazoBaHus 1EI0T0 BhIPaXEHUSI B MHOTOUWIEH MPUBEICHUEM MOJ00HBIX
ClIaraeéMbIX, PaCKpPBITHEM CKOOOK.

BoImonHATE yMHOKEHHE OJHOYJIEHA Ha MHOTOWIEH W MHOTOYWIeHa Ha MHOTOYIEH,
MPUMEHTH POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyIecTBIATh pa3ioKEeHHE MHOTOYICHOB HA MHOMKHUTEIH C TIOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXHUTEIs, TPYNIUPOBKUA CIAraeMbIX, MpUMEHEHUs (HOpMyN COKpAIEHHOTO
YMHOKEHHUSL.



[IpumensTh npeoOpa3oBaHUS MHOTOWICHOB Uil pEIICHHUS pa3iIHyYHBIX 33434 W3
MAaTE€MAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN IPAKTUKHU.

Hcnonp30BaTh CBONCTBA CTEMEHEH C HATYpaJIbHBIMH MOKa3aTeNsIMU JUIs IPeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHUs M HEPABEHCTBA

Pemate ymHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja Mepexoaa OT
HCXOJIHOTO YpPaBHEHMS K pPaBHOCUIBHOMY eMy. IIpoBepsATh, SBISIETCS JIM YHUCIO KOpPHEM
YPaBHEHUS.

[TpumensTh rpadudeckre METOAbI PH PEIICHUH JTMHEHHBIX YPABHEHUN U X CHCTEM.

[ToxpOupats npumMepsl map YUces, SBISIOMNUXCS PEHIEHUEM JTUHEMHOTO ypaBHEHUS C IBYMSI
IIEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOrO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMH, NOJIb3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHUSL.

Pemate cucremsl IByX JIMHEMHBIX YpaBHEHMH C JBYMS IIEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocraBiATh M pellaTh JMHEWHOE YPAaBHEHHME WJIM CUCTEMY JIMHEHHBIX YPaBHEHHMM IO
YCIIOBUIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadyM IOJIyYECHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpBAJIbl, 3alMCHIBATh YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm s3bIKE.

OTMeuaTp B KOOPAMHATHOW IIJIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku muHEeWHbIX QyHknuil. CTpouTth rpaduk GyHKIUH Y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU:
CKOPOCTb, BpEMsl, PacCTOSIHUE, 1I€HAa, KOJHMYECTBO, CTOMMOCTb, MPOU3BOAMUTEILHOCTh, BPEMS,
00BbEM paboTHI.

Haxonuts 3naueHue (GyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[lonumarp rpaduueckuil cnoco® NpeacTaBieHUs U aHalu3a WHGOpPMAlUHU, U3BJIEKATh U
HMHTEPIPETUPOBATH MHGOPMAIINIO U3 TpahUKOB peaabHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonny oOyuenuss B 8 kJjacce oOydarouiuiics MOJIyYUT CIEAYIOIIUME HpPEIMETHBIE
pE3yJIbTaThI:

Yuca v BBIYUCTICHUSA

Hcnonp30BaTh HayalbHBIE IPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMs, OKpYIJIEHUS M BBIUMCICHHMH, M300pakaTh AEHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPAMHATHOU IIPSAMOIA.

[IpuMeHsATH TOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh KBaJpaTHbHIC
KOPHH, HCIIOJIb3Ys IPU HEOOXOAUMOCTH KAJIbKYJITOP, BBIIIOJIHATH IPE0Opa30BaHus BbIpaKEHUMH,
CoZIepKaIIUX KBapAaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJIBIIMX M MajblX YHCET C TMOMOULIbIO JIECATUYHBIX ApoOei u
crenenel uncia 10.

AuredpanyecKkue BbIPaKeHH



[IpuMeHsATh TMOHATHE CTENEHM C LENbIM I[OKa3aTeJeM, BBIOJIHATH MpeoOpa3oBaHuUs
BBIPAKEHUH, COAEpKALLUX CTENIEHU C LIEIbIM [IOKA3aTEJIEM.

BBINONHATE TOXXJECTBEHHBIE MPEOOpa30BaHMs PAMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
MPaBUJI ICHCTBUI HAJl MHOTOWICHAMU H alreOpanyecKuMH JpoOsMu.

PackmianpiBaTh KBapaTHBIN TPEXUWICH HA MHOXKHUTEIH.

[IpumensTe npeoOpa3oBaHUS BHIPAKEHUH ISl  pEUICHHS pa3IMYHBIX 3a/7a4 W3
MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MTPAKTUKH.

YpaBHeHUSs] U HEPABEHCTBA

Pematp nmuHelHbIe, KBaIpaTHBIC YPAaBHCHUS U PAllMOHAIBHBIC YPAaBHEHUS, CBOIAIIHECS K
HUM, CHCTEMBI JIBYX YPaBHEHUH C JIBYMS TIEPEMEHHBIMH.

[IpoBoauTH MpOCTENIINE UCCAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
NpUMEHEHHEeM TpaUUecKuX TMpeICTaBIeHUI (yCTaHABIMBAaTh, WUMEET JM YpaBHEHUE WU
CHCTEMa YpPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBbKO, U IIpoYee).

[lepexonuTe OT cinoBecHOM (OpPMYIHUPOBKM 3aauu K €€ anredpandeckoll MoJeIH ¢
MOMOIIBIO COCTABIICHUS YpPaBHEHHS WJIM CHCTEMBl ypPaBHEHWH, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIYYeHHbIN pe3ynbTar.

[TpuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJISI CPABHEHUS, OICHKHU, peliaTh JIMHCHHBIC
HEpaBeHCTBA C OJHON MEpPeMEHHOM U WX CHCTEMbI, JaBaThb TIpaUUEecKyl0 HLIIOCTPALUIO
MHO>KECTBA PEIlIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumath ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYCHUS), OMPENCISITh 3HaueHHWE (QYHKIIMU IO 3HAYCHHUIO apTyMEHTa,
OTIpeNeNsATh CBOMCTBA PyHKIMH 1O €€ TpaduKy.

CtpouTts rpaduiku 2JIeMEHTapHBIX (PYHKINI BU/IA:

y=kix,y=x2,y=x3,y=[x|, y= VX, OIIHCHIBATH CBOICTBA YHCIIOBON byHKIUYU 110 €8

rpaduky.

K koHmy oOydyeHuss B 9 kjacce OOydarOIIMICS TIMOIYYUT CIACAYIOIMHUE IPEIMETHBIC
pe3ynbTaThI:

Yucaa v BLIYHCIEHUS

CpaBHHBATH U YIOPSAI0YUBATH PAIIMOHATIBHBIC U UPPAIMOHAIILHBIC YHCIIA.

BoinonusaTte apudmeTrueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, COYETasl YCTHBIE U
MMUCbMEHHBIC MPUEMBI, BBITIOJIHSATH BEHIYUCICHHUS C UPPAITHOHATBHBIMU YUCIIAMH.

HaxonuTth 3HaYeHUs CTENEHEH C IENBIMU MOKa3aTelsIMH U KOPHEH, BEIYUCIATh 3HAYCHHS
YHUCJIOBBIX BBIPAKCHUM.

OKpyrisiTb JE€UCTBUTENbHBIE YKCIA, BBIOJHATh NPUKUIKY peE3yibTaTa BBIYMCIICHHI,
OLIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHUS M HEPABEHCTBA

Pemate nuHENHBIE M KBaJpaTHbIE YpPaBHEHHUs, YpPAaBHEHUsS, CBOJAIIMECS K HUM,
npocTeiIre poOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemrate cucteMbl JBYyX JIMHEMHBIX YPaBHEHUU C JIByMs NEPEMEHHBIMU M CUCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemath TekcTOBbIE 3ajauM anreOpanyecKuM CHOcOOOM C TOMOIIBIO COCTABIICHUS
YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUM C IBYMS IIEPEMEHHBIMHU.



[IpoBoauTH MpPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM TIpaUuecKuX TMpeACTaBIeHUl (yCTaHABIMBaTh, HMMEET JIM ypaBHEHHE WIIH
CUCTEMA YPAaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate nuHeiiHbIE HEPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemars cucreMbl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOW IPSIMOMH,
3aMMChIBaTh PEUICHUE C IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA [P PELIEHUH Pa3IMUHBIX 3a4a4.

D yHKUUHA

PacnioznaBath (hyHKIIMM U3y4eHHBIX BUIOB. [loKa3bpIBaTh cCXeMaTUYECKU PACIIONOKEHHE Ha
KOOPJAMHATHOM TUIOCKOCTH TpadukoB QyHKIMM Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y=Vxy= |x|, B 3aBHCHMOCTH OT 3Ha4YeHHH KOIDPUIMEHTOB, OMUCHIBATH CBOHCTBA
GyHKIMH.

Crpouth U u300pakaTh CXE€MaTHYECKU I'paUKH KBaJApaTHUHBIX (YHKIHM, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

PacrioznaBate  kBajgpatuuyHyo (QyHKUHMIO 1O  Qopmyie, MPUBOJUTH  IpPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPHUU.

YuciioBble N0CI€10BATEIHLHOCTH U NPOrpeccuu

PacrioznaBath apupmMeTHUECKyl0 U T€OMETPUYECKYIO MPOTPECCHM MPHU Pa3HBIX Crocodax
3a/laHusl.

BBINONHATE BBIYMCICHUS C MCIOJIB30BaHMEM (OPMYN N-ro wWieHa apu(pMeTH4ecKodl u
reOMETPUUYECKON MPOrpeECCHid, CYMMbI MEPBBIX N YICHOB.

N3006pakaTh 4ieHbI OCIE10BATEILHOCTH TOUKAMH Ha KOOPIUHATHON MJIIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIOBBIMM IIOCIEIOBATENBHOCTAMH, B TOM YHCIE 3aJa4d
U3 peaJbHOM KU3HU (C MCII0JIb30BAaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uuposbIe)
n/n TEMIPOrpaMMbl Bcero Koutpoabubiepaborsl | IIpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
| Yucna v BEIYUCIICHUS. 17 ) bubmmoreka [{OK
PannonansHbie ynca https://m.edsoo.ru/7f415b90
2 VYpaBHEeHMS 1 HEpaBEHCTBA 8 bubnmorexa [TOK
https://m.edsoo.ru/7f415b90
3 AnrebpandecKkueBbIpaKEHHS 33 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpapuku. 24 | bubnuoreka [IOK
OyHKINU https://m.edsoo.ru/7f415b90
YpaBHEHUS U1 HEPABEHCTBA
5 (ypaBHEHHS C IBYyMS 14 | bubnuoreka [IOK
TIEPEMEHHBIMU U CUCTEMBI https://m.edsoo.ru/7f415b90
ypaBHEHU)
6 [ToBTOpEeHUE M 0000IICHNE 6 1 Eubmorexa HOK
https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
[NPOI'PAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Mep3msix A.T'., AnreGpa: 7 kiacc: caMOCTOSATENbHbIE U KOHTPOJIbHBIE PabOTHI: IOcOOHE
JUTS ydarmxcs o0meo0pa3oBarenbHbiX oprann3ammii/ A.I'. Mepaisik, B.B.IlonoHckwid,
E.M.PaGunoBu4 u nip. - M.: Benrana-I'pad, 2017

2. Mep3nsik A.T'., AnreOpa: : TuaakTHUECKUe MaTepuaisl : 7 Kiace : mocooue s
ydamuxcsi 001meoopazoBatenbHbix opranusamnuii/ A.I'. Mep3nsk, B.b.Ilononckwii,
E.M.Pabunosuy, M.C.fkup. - M.: Benrana-I'pad, 2018

3. I'mazkoB 0.A., Anrebpa: 7 kj1acc: KOHTPOJIbHBIE U3MEPUTENbHbBIE MaTepHaIIbl/
10.A.I'mazkoB, M.SL.I"anamBunu. - M.: 3gatenscTBo "Ox3amen", 2014

4. KoHTpobHO - U3MepHUTeNnbHbIE MaTepuaibl. anredpa: 7 kimacce/ Coct. JI.M.MapTsimoga. -
M.: BAKO, 2010

5. Anre6pa. Temaruueckue tectol. 7 kiacc/ Coct. B.M.Axpemenkona. - M.: BAKO, 2016
6. Epmosa A.II., ['ono6opoasko B.B., Epmosa A.C. CamocTosTebHbIE B KOHTPOJIHHBIC
paboThI IO anrebpe U TeOMeTpuu i 7 Kiacca. - 7-e u3J., ucnp. u joi. - M.: Unekca, 2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. http://school-collection.edu.ru/

2. www.math.ru.

3. http://www.prosv.ru.

4. http://www.edu.ru.

5. https://uchi.ru

6. https://maketest.ru

7. https://sdamgia.ru/
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