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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHusi: OHa 00ECIEYUBAET U3YyUEHHE APYTUX JUCHUILUINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO Jis
NPOAOKEHUsI 00pa30BaHus U B TOBCEAHEBHOM XKU3HU. PazButne y 00yyarommxcs
HAYYHBIX TPEACTABICHUH O MPOUCXOKACHUA U CYIIHOCTH anreOpanmdecKux
abCcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HayKOM SBICHHUM U MPOIIECCOB
B MpUpOAEC W OOIIeCTBE, POJIU MAaTEeMaTHYECKOrO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINUJICHHSI, HEOOXOIUMBIX JJIs afanTaliyd B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneunmBaeT pa3BUTHE YMEHHsS HAOII0JaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CHIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOBI,
dbopmynupoBath yrBepxkaeHUs. OCBOCHUE Kypca alreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHHS OOYYaroIMXCS: OHUM MCHOJB3YIOT JACIyKTUBHBIC U
WHIYKTUBHBIE pacCyXJeHus, 00001IeHne U KOHKpPEeTU3aIui, abcTparnpoBanue u
anajorutro. OOyueHue  anreOpe  mOpeAnojaraeT  3HAYUTENBbHBIA  00BEM
CaMOCTOSITENTFHOW ~ JIEATEIBHOCTH OOYYaIOIINXCs, MOITOMY CaMOCTOSITEIIBHOE
peleHue 3a7a4 sBIsSeTCs peaan3aeil 1eaTeIbHOCTHOTO IPUHIINIIA 00 yUeHusI.

B cTtpyktype mporpammbl yd4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
oOwiero oOpa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEpPKATEIbHO-METOIHYECKHE
auHNK: «Yucna U BEIYMCICHUS Y, «ANTreOpandecKue BhIPAKEHUN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkmuuy. Kaxgas W3 3THX Coaep)KaTeNbHO-METOAMYECKUX
JIMHUM pa3BUBAETCs HA NMPOTIKEHUU TPEX JIET U3YUYEHUS Kypca, B3AUMOIEUCTBYS C
JIpYrUMU €ro JuHuAMU. B xoxe wuszydenuss ydeOHOro Kypca oOy4aromumcs
MPUXOJUTCS JIOTHUECKH PacCyXAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B MporpaMMmy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTU4YeCKOro o0pa3oBaHUs U CIOCOOCTBYIONIUE OBIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHHBEPCAIBbHOTO MaTeMaTHYecKoro s3pika. CopepxaTenpHOW U
CTPYKTYpHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «Auredpa» sIBIsSETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Copmepxxanne mnuHUKM «YUWcna ¥ BBIYMCICHUS» CIYXXUT OCHOBOM ISt
JaJbHEHIIeT0 W3YYeHHS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIUXCs
JIOTHYECKOT0 MBIIICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aIrOpUTMaMHU, a
TaKKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEAHEBHON
KU3HU. Pa3BuTHE NMOHATHS O YMCIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBPHBIMH WM HPPALMOHAIBHBIMH YHCIaMH, (OpMHUpPOBaAHHEM



MPEACTABICHUNA O JEHCTBUTEIHLHOM YHCIIC. 3aBEpIICHHUE OCBOCHUS YHCIOBOU
JIMHUU OTHECEHO K CpelIHeMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandeckux JUHUM — « AJIreOpandecKue BhIPAXKEHUS
n «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAIOLIUXCS
MaTeMaTU4YeCKOro amrapara, HeOOXOJMMOTro [Jisi pelIeHHs 3ajJad4 MaTEeMaTHKH,
CMEXHBIX TPEAMETOB M TPAKTUKO-OPUCHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001iero oOpa3oBaHus Y4YeOHBIM MaTepuan TpyNInupyeTrcs BOKPYT
pPaIMOHAILHBIX BBIpOXCHHUH. AnreOpa JeMOHCTPUPYET 3HAUCHNE MAaTEMATUKH Kak
S3bIKa NI TOCTPOEHUS MAaTEMAaTHYECKUX MOJIeNiel, OMUCaHMS MPOIECCOB U
SBJICHUN peadbHOro wmupa. B 3amaunm oOyueHus anreOpe BXOIAT TakKkKe
JanbHEWINIee pa3BUTHE AJITOPUTMHUYECKOTO MBINIJICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(MOOPMATHKH, ¥ OBJAJCHUE HAaBBIKAMU
JNEIYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue CUMBOILHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanue GyHKIMOHAIBHO-TpadUueCKON JTMHUU HAllEJIEHO Ha TOJIyYeHUe
oOydJaromuMucsl 3HaHUN 0 (PYHKIUAX KaK BaKHEWIIeW MaTeMaTUYeCKOW MoJenu
JUISL ONUCAHUSL M UCCIIEIOBAHUS pa3HOOOpPA3HBIX MPOIIECCOB U SABJICHUN B IPUPO/IE
u obmectBe. M3ydyeHue marepuana crnocoOCTBYET Pa3BUTHIO Yy OOydarou[uMxcs
YMEHUS UCTIONB30BATh PA3INYHBIC BHIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKH —
CJIOBECHBbIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJd B (QOpMHUpPOBAHUE
MIPEICTABIICHUN O POJIM MATEMATHKU B PA3BUTHH IUBWJIM3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wusywaercss y4deOHBIM Kypce
«Anrebpay», KOTOPbIA BKIIOYAET CJICAYIOIINE OCHOBHBIE DPa3Jeibl COJECPIKAHUS:
«Yucna w BBIUMCICHUS», «ANTeOpandeckue BBIpAXCHUS», «YpaBHEHUS W
HEPaBEHCTBaY, «DyHKIIUWY.

Ha u3yuenne yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kjacce
— 102 ygaca (3 yaca B Hemento), B 8 kimacce — 102 ygaca (3 yaca B Heaeno), B 9
kimacce — 102 gaca (3 gaca B He/ieINiO).



COIAEPXAHUE OBYUEHUA
7 KIIACC

Yucsia 1 BIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECSTUYHBIC, TIEPEX0]] OT OAHON (PopMbI 3amucu
npobeit k apyroi. IloHsiTMe palMOHAIBHOIO YHCHIA, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  PAIlMOHAIBHBIX  4Hcel. ApudmMeTudyeckue JEeUCTBUA C
palMOHANIBHBIMK YuciIaMu. PermeHne 3aay U3 peaibHOM MPAKTUKKA HA YacTH, HA
Tpo0Hu.

Crenenb C HaTypaJdbHBIM [OKa3aTeJleM: OIpeelieHue, IpeoOpa3oBaHue
BBIpa)KEHU HAa OCHOBE OMpPEAENICHUS, 3aMuCh OOJbIINX uKcen. [IpoieHThl, 3anuch
MPOILICHTOB B BUE ApOOU U JpoOU B BUJI€ MPOLEHTOB. Tpu OCHOBHBIC 3aJaul Ha
MPOLEHTHI, PEIICHUE 3a7a4 U3 PEaTbHON MPAKTUKHU.

[IpumeHeHnE TPU3HAKOB  JEJIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM 4uciae TmpsMas W oOparHas
MPONOPIIMOHAIBHOCTH.

AnredOpanvecKue BbIPAKCHUS

[TepemeHHBIE, YACIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YEHUs NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeoOpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOXJIECTBEHHO paBHbIE BBIPAXEHHUS, IMpaBWia NpeoOpa3oBaHUs CyMM U
MPOU3BEICHU, TPaBUJIa PACKPBITUSI CKOOOK M IPUBEJECHUS MOIOOHBIX ClIaraeMbIX.

CBoJCTBA CTENEHU C HATYPAIBHBIM IMOKA3aTEIIEM.

OnHounensl U MHOrowieHbl. Ctenens MHOTOwiIeHa. CIlIoXKeHHe, BBIYUTAHUE,
YMHOKEHUE MHOTOWIECHOB. @OpMylibl COKpPAlIEHHOTO YMHOXKEHUA: KBaJpar
CyMMbl M KBagpaT pasHoctd. Dopmyna paszHoOCTH KBaJparoB. Pasnoxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEeHb YpaBHEHMs, IpaBUJia MPeoOpa3OBaHUS YpaBHEHMS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YUCIO KOPHEN JMHEWUHOTO
YpPaBHEHUs, pEIICHUE JIMHEHHBIX ypaBHeHUW. (COCTaBI€HUME YPABHEHHH IO
YCJIOBHUIO 3a7a4. PerneHne TeKCTOBBIX 33/1a4 C HOMOIIBI0 YPaBHEHUA.

JIluneliHoe ypaBHEHHE C JBYMs MepeMeHHbIMU U ero rpaduk. Cuctema ABYX
JIMHEMHBIX YpAaBHEHUW C JBYMs MEPEMEHHbIMU. PelieHune cucrem ypaBHEHUM
crocoOOM TMOACTaHOBKHU. [Ipumepnl pelieHus TEKCTOBBIX 3aJad C IMOMOIIbIO
CUCTEM YPaBHEHUMU.

DyHKUUH



Koopaunara Touku Ha npsiMoi. UHCIIOBBIE MPOMEXKYTKU. PaccTosiHue Mexny
JIBYMSI TOUKAMU KOOPAUHATHOU MPSAMOM.

[IpsitmoyronbHas cuctema koopawHat, ocu OX m Oy. AGcrucca u opauHaTa
TOYKHU Ha KOOPJMHATHOM Tu10cKocTU. [IpumMepsl rpadukoB, 3aJaHHBIX (POpMyTIaMHU.
Utenue rpaduxoB peanbHbiXx 3aBucumocted. Ilonstue Qynkuun. ['paduk
¢ysnkuuu. CoiictBa (pyHkumid. JIuneiinas ¢pynkuus, e€ rpapuk. I'papuk QyHkmu
y = |X|. I'padmueckoe penieHue TUHEWHBIX YPABHEHWUH M CUCTEM JIMHEHHBIX
YpPaBHEHUHU.

8 KIIACC

Yucia 1 BIYUCICHUA

KBagpatHeiii kopeHb u3 uucna. IloHsitue o0 uppanMOHAIBHOM YHCIE.
Jlecatuunble NpUOIMKEHUST UpPALIMOHANIbHBIX uncelsl. CBOCTBA apu(METHYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOPa30BaAHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIbHBIE YUCIIA.

Crenensb ¢ 1eNbIM ToKa3zaTeseM 1 e€ cBoiicTBa. CTaHAapTHAS 3aMCh YHUCIIA.

Anrebpandeckue BhIpaKCHUSIAJITeOpandyecKue BbIPaKeHUs!

KBampatnelii  TpEXWwieH, pa3lokKEHHE KBAJpPAaTHOIO TPEXWIEHA HA
MHOKHUTENH.

Anrebpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpanyueckoil apoowu.
CnoxeHue, BbIYMTAHUE, YMHOXKEHHUE, JEJICHHE aireOpanueckux JapooOei.
PanrionanbHbie BRIpAXKEHUS U UX IPeoOpa3oBaHueE.

VYpaBHEHHUS U HEPABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBangpatHoe ypaBHeHuwe, @QopMmyna KOpPHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOASIINUXCS K JIMHEMHBIM M KBAJAPaTHbBIM.
[Ipocreiimue ApoOHO-palIMOHATIBHBIE YPABHEHHUS.

I'paduueckas uHTEeprpeTanusi ypaBHEHUM C JBYMs NEPEMEHHBIMU U CHUCTEM
JIMHEVHBIX YpPaBHEHUN C JABYMS NEpEeMEHHbIMU. [Ipumepbl peleHus CUCTeEM
HEJIMHENHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a71a4 alre0OpandecKuM CIIoCo00M.

UucioBele HEpaBEHCTBA U UX CBoOMcTBA. HepaBeHCTBO ¢ OAHONW MEPEMEHHOI.
PaBHOCMIIBHOCTL HEpABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl IMHEMHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

OyHKIMN PYHKIUU

[lonsitue dynxuuu. OO6nacTh ONpEeACTCHUS W MHOXKECTBO 3HAYCHUU
¢ynkunu. CnocoOs! 3a1aHusl PyHKIUH.

I'paduk dbynkuuu. Yrenune cBoicTtB ¢GyHkIuu no e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIIUH, OTPAXKAIOIINX peajibHbIEC MPOIECCHI.



@OyHKIMY, ONHUCHIBAOIINE TPAMYI0 H OOpPaTHYI MPOTOPIHOHATbHBIE
3aBHCHMOCTH, HX rpaduku. OyHkuun y = X2, Y = X3, y = \X, y=|x|. ['padaeckoe
pelLIEHUE YPABHEHUMN U CUCTEM YPAaBHECHUU.

9 KJIACC

Yucia 1 BBIYUCICHUSA

PanrionanbHbie yucia, UppalMOHANIbHBIE YUCIA, KOHEYHbIE U O0€CKOHEYHBIE
JecAaThuuHbIe I1poOou. MHOXECTBO JEeHCTBUTEIBHBIX YUCEN, JEUCTBUTEIbHBIC YUCTIA
KaKk OECKOHEUHbIE JeCSTUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXAY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JI€MCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JAEUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpPa, JUIUTEIBHOCTh MPOILIECCOB B
OKPYKAIOILIEM MUPE.

[MpubnmxEHHOE 3HAUCHNE BEJIMYHUHBI, TOYHOCTH MpuOIKeHus. OKpyTiieHHe
yucen. [Ipuknaka u oueHka pe3yJibTaTOB BBIYUCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneniHoe ypaBHeHHE. Penenne ypaBHeHNH, CBOAAIIMXCS K JINHEUHBIM.

KBanpartnoe ypaBHeHue. Penienue ypaBHEHH, CBOASIIMXCSA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. Ilpumepbl penmieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTENEHEN Pa3I0KEHUEM HA MHOXKUTEIU.

Pemienrie npoOHO-palmoOHaIBHBIX ypaBHEHHU. PelieHne TEKCTOBBIX 3aaad
anreOpanyecKkuM METOJIOM.

VYpaBHeHHe ¢ AByMs MEpPEeMEHHbIMU U ero rpaduk. Pemenue cucrem AByX
JIMHEVHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU. Pellienue cucreM IByX ypaBHEHUU,
OIHO M3 KOTOPBIX JIMHEWHOe, a JApyroe — BTOpou creneHu. [‘paduueckas
MHTEPIIPETALNS CUCTEMbI YPABHEHUM C IBYMS IIEPEMEHHBIMMU.

Pemrenre TeKCTOBBIX 3a71a4 alre0OpandecKuM CIIoCo00M.

HuciioBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemeHune cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM TmepemeHHO. KBaapaTHele HepaBeHCTBaA.
I'paduueckass uHTEprHpeTanyisi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMN PYHKIUU

KBanpatuunas ¢yukius, e€ rpaguk u cpoiictBa. Ilapabona, KoopaAHHATHI
BEPUIMHBI TapaboJibl, 0Cb CAMMETPHUU MapadoIbl.

I'paduxu dyuxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [x| , u ux
CBOMCTBA.



HucnoBele  mocaenoBaTelbHOCTUUMCIAOBBIE  MOCJAEA0BATEIBLHOCTH M
Nnporpeccuu

[ToHATHE 4YHMCIIOBOW MOCIEAOBATEIBHOCTU. 3aJlaHUE IMOCIEI0BATEIBHOCTH
peKkyppeHTHOI hopmynon u popmMysioit N-ro useHa.

Apudmernueckas u reoMmerpuueckas mnporpeccun. Popmynbl N-ro ujieHa
apupMEeTHUECKON U TEOMETPUIECKON MTPOTrPecCHii, CyMMbI MEPBHIX N UJICHOB.

N3o00paxenue uieHOB apuPMETHUUECKOM M TeOMETPUYECKOM MpOrpeccuid
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTHU. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIM POCT.
Ci10KHBIE IPOLICHTBI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBLIE PE3YJIbTATHBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHMS MPOTpaMMbl  yueOHOro Kypca
«Anrebpay» XxapaKTepU3yIOTCs:

1) naTpuoTHYeCKOe BOCIIMTAHME:

MPOSIBIICHUEM HHTEpPECa K MOPOLUIOMY UM HACTOSIIEMY POCCHUUCKOU
MATEMATHKHA, [IEHHOCTHbIM  OTHOIIEHUEM K JOCTHXKEHHSIM  POCCHUCKUX
MaTEMaTUKOB U POCCHUUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K HMCIIOJIb30BAaHUIO ITUX
JTOCTH>KEHUH B IPYTUX HAayKaX U MPUKIAJAHBIX chepax;

2) rpaskIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00SI3aHHOCTEN TpakJIaHWHA U pealii3allii ero
npaB, MPEJCTABICHUEM O MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp TPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X AEHUIO 3TUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKUM TMPUMEHCHUEM JOCTMKEHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUINOB B IEITEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEIICHUM MPAKTUYECKHAX 3a7ad
MAaTEMAaTHYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHusl HAa MPOTSHKEHUM BCEU KWM3HU JUIS yCHEIIHOW mnpodeccuoHanbHOU
JEATeNIbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHUW, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHJUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCThIO K  AMOIMOHAIBHOMY W  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlau, PEHICHUN, pPaCCYXIEHUW, YMEHHUIO BHUIETb
MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MTO3HAHMSA:

OpPHEHTAlMEd B JEIATEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAYUYHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MATEMaTUYECKOM HAayKu Kak c@epbl 4YeloBeYeCKOU
NEATENBbHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH JUJISI Pa3BUTHUS LUBUJIM3ALINM,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTHYE€CKOW KYJIbTYpPOM KakK CpEICTBOM
MO3HAHUSI MHPA, OBIAJCHHEM MPOCTEUIIMMHU HAaBBIKAMHU HCCIIEA0BATEIbCKOU
NEATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBAHHE KYJILTYPbl 310POBbS W
IMOIMOHAJIBHOIO 0JIArONmOJIyYHs:

TOTOBHOCTBHIO MPUMEHSITh MaTEMAaTHYE€CKHE 3HAHUS B HHTEpPEcax CBOETrO
30POBBS, BEICHUS  3J0POBOro  o0pa3a KU3HU  (30pOBOE  MHUTAHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATUA M OTIbIXa, peryispHas duznyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HAaBbIKA pedieKCUH, NPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TAKOTO e MpaBa Jpyroro 4ejaoBeKa;

7) 3KoJI0rN4ecKoe BOCIIUTAHUE:

OpUEHTAIMEN HAa MPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJIsl pelIeHus 3a7ad
B 00JIACTM COXPAHHOCTU OKPYXAIIIEH Cpeabl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM HX BO3MOXKHBIX TOCIEICTBUN MJIsI OKpYXKaloIIeH Cpeabl, OCO3HAHHEM
r100aJbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U yTe UX pelieHus;

8) ajanTanus K U3MEHAIIMMCH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBHIO K JEHUCTBHUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH uYepe3 MPAKTUUYECKYIO JEATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy JPYrux JIOJIe, MpuoOpeTaTh B COBMECTHOM JEATENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopmynupoBaTh UEH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U ABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JACMUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUNH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pELICHUs] U JeUCTBUS, (GOPMYIUPOBATH U OIEHUBATH PUCKU U
MOCJIEICTBUA, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBIE YHUBEpPCAJAbHLIC yqeﬁnme I[CﬁCTBPISI

Bba3oBble oruveckme aeiicTeus:

e BBUIBIAITh U XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUH, OTHOUIEHUH MEXAY MNOHATUIMH, (POPMYIHPOBATH
ONpEJeNeHs]  MOHATUM, YCTAaHABIMBATH  CYIIECTBEHHBIA  NPHU3HAK
KJlaccu(UKauy, OCHOBaHUA sl 00OOUIEHUS M CpPaBHEHUS, KPUTEPUU
IIPOBOIMMOTI0O aHAIIN3a;

e BOCIpPUHUMATH, (OpMyIupoBaTh U  NpeoOpa3OBBIBATH  CYXACHUS:
YTBEPAUTEIbHbIE W OTpPULATEIbHBbIC, €AMHUYHBIE, YAaCTHbIE W oOOUIMeE,
YCIIOBHBIE;



BBISIBIITh ~ MAaTEMaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeurss B (akTax, AAHHBIX, HAOJIIOJEHUSAX M YTBEPKIACHUSX,
nmpeyiaratb  KpUTEpUM UL BBIABIEHUS ~ 3aKOHOMEPHOCTEM U
NIPOTUBOPEUUH;

JielaTh BBIBOJABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, NEIYKTHBHBIX W
VHYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOUYEHHUM 110 aHAJIOTUY;

pa30upaTh JOKa3aTelbCTBA MATEMATHUECKUX YTBEPKIACHUMN (MPAMBIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOATENIBHO HECIOKHBIE OKa3aTelbCTBA
MaTeMaTU4ecKuX (aKkToB, BBICTPAWBATh APIYMEHTALMIO, MPUBOAUTH
IIPUMEPBI U KOHTPIPUMEPBL, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB peUICHUs, BbIOMpaTh HauOoee MNOAXOASAIMMI ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKNe I[eﬁCTBHﬁ:

MCIIOIb30BaTh BOMPOCHl KaK MCCIEN0BATEIbCKUNA MHCTPYMEHT MO3HAHUS,
(dbopmynHpoBaTh BOMNPOCHL, (HUKCUPYIOIIHE MPOTHUBOpEeUHe, MpodieMy,
CaMOCTOSITEJIbHO yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMUPOBATh
TUIIOTE3Y, aprYMEHTHUPOBAThH CBOIO MO3UIMI0, MHEHHUE;

MPOBOJIUTh 1O CAaMOCTOSITEIbHO COCTABJICHHOMY IIJIAHY HECJIOXKHbBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]ly COOOH;

CaMOCTOSITEILHO (GOPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, MCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IIpollecca, a TAKKE BBIIBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(OpMAINM, HaHHBIX,
HEOOXOMMBIX JIJIS PEILICHUS 3a/1auu;

BBIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (POPM MpeICTaBIICHHUS;

BBIOMpaTh (opMy TpeAcTaBieHUs HHPOpMAIMU U WLIIOCTPUPOBATH
peliaeMble 3ajlaud CXeMaMHM, JuarpaMMaMmu, HHOW Trpadukol U HuX
KOMOWHAIIMSIMU,

OLICHUBATh HAAEKHOCTh WH(OpPMALMK O KPUTEPHUSIM, MPEIT0KEHHBIM
yauTesneM Wik chOopMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBHﬂ:



BOCIIpUHUMATh U  (HOPMYNIHpPOBATh CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMU U LIEJISIMU OOIIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peIIeHUS 3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3yJIbTaT;

B X0ji€ 0OCY>KJI€HHUSI 33/1aBaTh BOMPOCHKI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, perraeMoi 3aJjauu, BbICKa3blBaTh UJI€U, HAIICJICHHBIE HA TOUCK
pelIeHUs, COIMOCTaBIATh CBOU CYXIEHUS C CYXJICHHSIMU JPYTrUx
YYaCTHUKOB JAManora, oOHapy>XKMBaTh pa3ju4yve U CXOACTBO IMO3UIIUH, B
KOpPpEeKTHOU (popMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
NpEACTaBIATh  PE3YJAbTAaThl  pEIIeHHUs]  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBAHUsI,  MPOEKTa,  CaMOCTOATENIIbHO  BbIOMpaTh  (dopmar
BBICTYIUUICHUS ¢ YYETOM 3aj1au MPE3eHTAIU U OCOOEHHOCTEN ayIUTOPUU;
MOHUMATh W HCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHJVMBHUAYaIbHOW palbOThl MpU PEHICHUHU YUYEOHBIX MaTEeMaTHYECKUX
3a/1ay;

MPUHUMATH 1I€JIb COBMECTHOM JI€SITENILHOCTH, TUIAHUPOBATh OPTraHU3AINIO
COBMECTHOM pabOThI, pacmpeacisaTh BHAbI padOT, JIOrOBapUBATHCH,
o0cyXaaTh MPoLIECC U pe3yJIbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBbKUX
JIIOACH;

y4acTBOBAaTh B TIpynmoBbIX Qopmax pabotel (oOCyxkaeHus, OOMEH
MHEHUSIMHU, MO3TOBBI€ IITYPMbl W JIPYTHE), BBINOJHATH CBOI YacTh
paboThl U KOOPJUHUPOBATH CBOU JEUCTBUS C IPYTUMH WICHAMU KOMaH/bI,
OLICHMBAaTh KA4e€CTBO CBOETO BKJIaJa B OOILIUA MPOAYKT MO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBUSI.

PerHﬂTHBHLIe YHuUBEPCAJIbHLIC yqeﬁﬂme I[eﬁCTBHSI
CﬁMOOpFaHHSaHHﬂ:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, aJlTOPUTM pEelIeHUs 3afaud (WIH ero
4acTh), BBIOMpaATh CHOCOO pEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATb U KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTpO.ﬂb, 3MOIII/IOHaJILHblﬁ HHTEJIJICKT:

BIIQJIETh CMOCO0AMM  CaMONPOBEPKH, CAMOKOHTPOJIA Mmpoliecca U
pe3yJibTaTa pelIeHUs MaTEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpPH PELHICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTU IMOCTABICHHOW LIEIIN
U YCIIOBUSIM, OOBSCHSITH MPUUMHBI JOCTHXKEHUSI WIM HEIOCTUKEHHUS 11EJIH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOydYarolmMiiCs TMONYYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia v BBIYHCTICHUSA

BoinonHsATh, couyeTass yCTHbIE W MHUCHMEHHbIE MPUEMBI, apudMeTHUYECKUE
JEUCTBUS C PAIMOHATBHBIMU YUCIIAMU.

HaxonuTh 3Ha4YeHUsT YHUCIOBBIX BBIPAXKEHUMN, MPUMEHSITH Pa3zHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYEHUN NPOOHBIX BBIPAXKEHUU, COJEpPKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHU.

[lepexonuth OT OgHOI (GOPMBI 3alKCHU YUCEN K Apyrou (mpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAJOUYUBATH PAllMOHAIIbHBIC YUCIA.

OKpyIJIsTh ynCna.

BbINOTHATS NPUKUIIKY U OLEHKY pe3yIbTaTa BBIUMCIECHUM, OLICHKY 3HAUCHUM
YHUCJIOBBIX BbIpaKEHUU. BBIMOMHATH HEUCTBUSA CO CTENEHSIMU C HATypaJbHBIMU
MOKAa3aTEeJSIMHU.

[IpuMeHsT,  OpU3HAKK ~ ACIUMOCTH,  Pa3liO)KEHUE HAa  MHOXHUTENH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIE 3aJlaYd, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYUH, MPONOPIHOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl PEIIEHU 3a7ad ¢ Y4ETOM OIPAaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanvecKue BbIPAKCHUS

Hcnonws3oBaTh anreOpandyeckyto TEPMUHOJIOTHUIO U CHUMBOJUKY, MPUMEHSThH
e€ B mpoLecce OCBOEHHs y4eOHOro MaTepuara.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAXKEHUW MpHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHusi  [€JIOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM MTOJ00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHAa Ha MHOTOWIEH M MHOTOWIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (DOPMYJIbl KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh PAa3JI0KEHUE MHOTOWJIEHOB HA MHOXHUTEIU C MOMOIIBIO
BBIHECEHHMSI 3a CKOOKM OOIEero MHOXUTENS, TPYNINUPOBKU ClIaraeMbiX,
npuUMeHeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpumensaTh peodpa3zoBaHKsi MHOTOWICHOB /IS PEIICHUS Pa3IMUHbBIX 33/1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEJAMETOB, U3 pEeallbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHBIMU MOKa3aTEJSIMU IS
npeoOpa3oBaHUsl BEIPAKCHUIA.



YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeWHbIE ypaBHEHUS C OAHOM MEPEMEHHOW, MPUMEHsST IMpaBHIIa
nepexojia OT UCXOAHOTO YpaBHEHUSI K paBHOCWIbHOMY eMy. [IpoBepsTs, saBisieTcs
JI1 YUCJIO KOPHEM YpPaBHEHUSI.

[TpumensTs rpaduueckue METOIbl MPU PEIICHUU JTUHEUHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupars mnpuMepsl TAp YHCEN, SBISIOIIUXCA PEHICHUEM JUHEWHOTO
YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEWHOTO YpaBHEHHS C
JIByMsl TEPEMEHHBIMHU, MOJb3YsICh T'paUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

Pemiath cuctembl ABYX JIMHEHMHBIX YpaBHEHUM C IByMs IEPEMEHHBIMU, B TOM
yucie rpauuecku.

CoctaBisiTh M peliaTh JUHEWHOE YpaBHEHHE WU CHUCTEMY JIMHEWMHBIX
YpaBHEHHM TI0 YCIOBHIO 3aJayd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJTYyYECHHBIN pe3yJbTarT.

DyHKUUH

N300paxaTh Ha KOOPJAUHATHOU MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, MHTEPBAJIbI, 3aMMCHIBATH YHCIOBBIC MPOMEKYTKH Ha
anreOpandecKoMm s3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTU TOYKU MO 3aJJaHHBIM KOOpJUHATAM,
cTpouth rpaduku TuHerHbIX GyHKIUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuchiBaTh € TMOMOIIBI (YHKIIUH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, I1I€HA, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSs, 00bEM PabOTHI.

Haxonuth 3Hauenune GyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.

[lonumarts rpaduueckuit cnocoO MpeACTaBICHUS W aHaIU3a HUH(oOpMaIuw,
U3BJIEKATh U UHTEPHPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB PEaTIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyuenuss B 8 kJjiacce oOydaromuiicsi MONMYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yucsia v BBIYHCTCHUSA

Hcnonp3oBaTh HauyanbHbIE MPEACTABICHHUS O MHOXECTBE JEUCTBUTEIBHBIX
qyuces IJi CPAaBHEHUS, OKPYTJICHUSI U BBIUMCIICHHUM, N300pakaTh JIEUCTBUTEIbHbIC
YHMCJIa TOYKAMUA HA KOOPAUHATHOM MPSIMOM.

[IpuMensaTs noHSATHE apUPMETHUUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHU, UCIOJIb3YSl MPU HEOOXOJMMOCTH KalbKyJSTOP, BHIMIOIHSTH
npeoOpa3oBaHus BBIPAXKEHUM, COJAEpPKAIIMX KBaJApaTHbIE KOPHU, MCIOJIb3Ys
CBOMCTBA KOPHEMU.



Hcnons3oBaTh 3anmucu OOJIBIIMX U MAJIBIX YHCEN C MOMOIIbIO JAECATUYHBIX
npobeit u creneHei uncaa 10.

AnredOpanvecKue BbIPAKCHUS

[IpuMeHSAT, TMOHATHE CTENEHUW C IEeJbIM I0Ka3aTeJIeM, BBINOJIHATH
npeoOpa3oBaHus BBIPAXKEHH, COJIEPKAITUX CTETICHHU C LIEJIBIM [TOKa3aTeIeM.

BbINOTHATh TOXKJIECTBEHHBIE NMPEOOPa30BaHUS PAlMOHATBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JEUCTBUIN HAJl MHOTOYJICHAMH U alre0panyecKuMu Jpo0sMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIHU.

[TpumensTh peodpa3zoBaHusl BHIPAXKEHUM ISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallUOHAJbHBIE ypaBHEHWS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMs IE€PEMEHHBIMH.

[IpoBOoAUTE MIpOCTEHIIINE UCCIIEIOBAHMS YPAaBHEHUM M CUCTEM ypaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TI'papUUYECKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
7Y ypaBHEHUE WJIM CHUCTEMa YPaBHEHUH PEIICHHs, €CIIh UMEET, TO CKOJbKO, U
npodee).

[lepexonuth OT ciOBECHON (HOPMYIHMPOBKU 3ajauM K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WJIM CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3ysbTarT.

[IpuMeHsTh, CBOWCTBAa YHCIOBBIX HEPABEHCTB JiI CpPaBHEHUS, OICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M HMX CHUCTEMBI, JABaTh
rpaMyecKy0 WUIIOCTPALIMI0 MHOKECTBA PEUICHUN HEPaBEHCTBA, CUCTEMBbI
HEPaBEHCTB.

DyHKUUH

[lonnMaTs ¥ KCMONB30BaTh (PYHKIMOHAJIbHBIE TOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUCHUs), ONPEACNsITh 3HaueHHE (DYHKIUM MO 3HAYCHUIO
apryMeHTa, OnpeensiTh CBocTBa (PYHKIUU 10 €€ rpaduKy.

Crtpouth rpaduku 3JIeMEeHTApHBIX PYHKIHUN BUIA:

y = kix, y = X2,y = x3,y = ||, y = VX, onmchIBaTh CBOWHCTBA YHCIOBOI
byHkiMu 1o e€ rpaduxy.

K xoHiy oOyueHus B 9 kiacce oOydaromMiicsi MHOJYYHUT CIIEIYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsia v BBIYHCTICHUSA

CpaBHUBATH U YNOPSAIOUYUBATH PAllMOHAIIbHBIC U UPPALMOHATBHBIE YHCIIA.

Boinonusate apudmeTHdeckue JEUCTBHS C palMOHAIBHBIMU YHCIIaMH,
codeTrass YCTHbIE M MHUCHBMEHHbIE TMPUEMBI, BBIIOJHITh BBIYUCICHUS C
UppAIMOHATIBHBIMU YUCIIAMU.



HaxomuTe 3HaueHUs CTENEHEH C MEIbIMH IOKa3aTeisiIMU M KOPHEW,
BBIYMCIIATH 3HAUCHUS YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh  EUCTBUTEIBHBIE YHWCIA, BBIMOIHATh MNPUKHUIAKY pe3yJbTara
BBIUKMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHHUsI 1 HEPaBEeHCTBA

Pemiate nuHENHBIE W KBAaJApPATHBIE YpPaBHEHHUs, YPAaBHCHUS, CBOJASIIMECS K
HUM, pOCTeHIIne TpOoOHO-paAIlMOHAIBHBIE YPABHEHUS.

Pemiath cucteMbl NByX JIMHEWHBIX YpPaBHEHUM C JABYMSI MEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJISIETCA JINHEUHBIM.

Pemate TekcTOBBIE 3ajaud  aareOpanyecKMM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIByX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CHCTEM ypaBHCHHH, B
TOM YHCJI€ C IPUMEHEHUEM TI'papUUECKUX MpeACTaBlIeHU (yCTaHABIUBATh, UMEET
JM ypaBHECHUE WM CUCTEMA YPABHEHUW PEUICHHS, €CIU HUMEET, TO CKOJbKO, U
npouee).

Pemrate nuHeliHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300pa)kaTh
pellIEHUE HEPAaBEHCTB HAa YHWCJIOBOW MPSIMOM, 3alUCHIBATH PELICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemarp cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3alMMChIBATh PEIICHUE C MOMOIIbI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUM PA3JIUYHBIX 3a]1a4.

DyHKUUH

Pacno3naBath (yHKIMKM U3Y4eHHBIX BUZIOB. [loka3piBaTh CXEeMaTHYECKU

pacroIoXeHHe Ha KOOPJAMHATHOM TUIOCKOCTH rpadukoB GpyHKmmid Buaa: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = ||, B 3aBucHMOCTH OT
3Ha4YeHUI KOA()PUIMEHTOB, ONMUCHIBATH CBOMCTBA () yHKIIUH.

Crpouth u n300pakaTh CXeMaTUUECKU rpadUKd KBAaJAPATUUHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIIUIA 1O UX TpaduKam.

Pacno3naBath KBagpaTUUHYHO (PYHKIHIO 1O Gopmysie, MPUBOJUTH TPUMEPHI
KBaJpaTUYHBIX (DYHKIUNA U3 peaibHOU KU3HU, PUZUKU, TEOMETPUHU.

Yuc/i0BbIE MOCTEA0BATEIbHOCTH M MPOrPeccun

Pacno3naBath apuMETHYECKYI0 U TE€OMETPUUYECKYI0 MPOTPECCUH MpH
pa3HBIX crloco0ax 3a1aHusl.

BbIlONHATS  BBIYMCIEHUS C UCHOJb30BaHMEM (opMyn N-To  4YiieHa
apupMeTHIECKON U TEOMETPUIECKON MPOTrpecCHii, CyMMbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJAUHATHOU
MJIOCKOCTH.



Pemrate 3amaum, CBS3aHHBIE C YHCIOBBIMU IIOCIIECIOBATEIBHOCTSIMU, B TOM
4ucie 3aJja4u U3 peadbHOM JKU3HU (C UCIOIb30BAHUEM KAJIbKYISATOPA, HUPPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P KonTtpoabnbie | IIpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Uucna v BeruncieHus. PaniioHanbHbIe o5 1 bubmuorexa [JOK
YHcia https://m.edsoo.ru/7f415b90
Bubnuoreka [JOK
2 AJIreOpanTiecKue BhIpaxeHus 27 ! https://m.edsoo.ru/7f415b90
Bubnuoreka [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 0 https://m.edsoo.ru/7f415b90
Bubnuoreka [JOK
4 Koopmmatst u rpaguici. Pyniiin 24 ! https://m.edsoo.ru/7f415b90
Bubnuoreka [JOK
> losTopenne 1 0Gobmene 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 102 4 0



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

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne i/ P KonTpoabnbie | IIpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Bubnuoreka [JOK
1 UYucna u Belunciienus. KBajgparuele KOpHU 15 https://m. edsoo.ru/7f417af8
5 Uucna u BeruncicHus. CTEIEeHb ¢ [EIbIM 7 Bubnuoreka [JOK
[I0OKa3aTeeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BHIPAKCHHUSL. 5 1 bubmuoreka [IOK
KBanpatsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkie BHIPAKCHHUSL. 15 1 bubmmoreka [IOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHble bu6mmoreka [IOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubmmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
Bubnuoreka [JOK
7 YpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m. edsoo.ru/7f417af8
Bubnuoreka [JOK
8 PynKuun. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
Bubnuoreka [JOK
o Dynxumn. Tucnossie pyniumn o https://m.edsoo.ru/7f417af8
Bubnuoreka [JOK
10 HosToperme n 0bobmenne 0 ! https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

9 KITIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P KonTtpoabnbie | IlpakTnueckue (mupp )
NpOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Berunciienus. JleicTBuTeIbHbIS 9 bubmuorexa [JOK
YyHucIa https://m.eds00.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM NEPEMEHHOMN https://m.eds00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
Bubnuoreka [JOK
4 YpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa 16 1 https://m. edsoo.ru/7£419d08
Bubnuoreka [JOK
> Oynxunn 16 1 https://m.eds00.ru/7f419d08
Bubnuoreka [JOK
6 HucnoBble OCAEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
; [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3AIIUS 18 1 Bubnuoreka [JOK
3HAaHUM https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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