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1. losicHUTENBLHASA 3aNIHCKA

Heabio udyvyeHus: kypca «AJiredpa» 0CHOBHOI0 0011ero 00pa3oBaHus sABJISETCS:

-o0ecrieyeHne HW3Y4eHHE JApYrux JUCHUIUIMH, KAaK €CTeCTBEHHO-HAy4yHOIo, TaK U
TYMaHUTapHOTO IIMKJIOB, €ro OCBOEHHE HEOOXOAMMO [UIsl MPOJOJDKEHUS O00pa3oBaHHUS U B
IIOBCEIHEBHOM JKU3HH;

-pa3BUTHE y OOYYarOIIMXCS HAYYHBIX IPEACTABICHUN O MPOUCXOXKIEHUU U CYIIHOCTH
anreOpanveckux a0CTpakIMid, Croco0e OTpaKEHUs MaTEeMaTHYECKOW HAyKOW SBICHHA U
MIPOLIECCOB B NMPUPOE U OOIIECTBE,

- MaTreMaTU4ecKoe MOJIEIMPOBAaHUS B HAyYHOM IO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHUS U KQUECTB MBIIUICHUS, HEOOXOAUMBIX JUIS alalTalluu
B COBPEMEHHOM ITU(HPOBOM OOIIECTRBE.

3agayamu yuyeOHOro Kypca «Ajredpa» sBjsieTcs:

-00ecrneynTh pa3BUTHE yMEHHsS HaAONI0aTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
KPUTUYECKOT'O MBIIIICHHUS],

- pa3BUBATh CIIOCOOHOCTU apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JEMCTBUS U BBIBOJIbI,

-pOopMyITUpPOBATH YTBEPIKIACHUS.

-00ecreynuTh pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaloUIMXCs: HCHOJb30BaHUE
JIeTyKTUBHBIX U UHAYKTUBHBIX PAacCyXJIeHUH, 00001IeHe U KOHKPETHU3aLNI0, abCTparupoBaHue
Y aHAJIOTHIO.

MecTto Kypca «AJsredpa» B y4eOHOM ILIaHe:

B cootBercTBrM ¢ DenepanbHBIM rOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO
oOrmiero obpa3oBanus yueOHbIN Kypc «Anredpa» BXOIUT B yueOHbIN npeamer «MaTtemaTHka» u
ABJII€TCS 00S3aTEIBHBIM U1 U3YUECHHUS.

Ha u3yuenune yuebHOro Kkypca «Anredpay» orpoautcs 306 gyacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kiacce — 102 yaca (3 yvaca B Hegemo), B 9 kiacce — 102 yvaca (3 yaca B
HEJIEIIO).

s peaqu3anuu NporpaMMbl HCOJb3YIOTCH Y4eOHUKM:

- Martematuka. Anre0pa: 7-ii kiacc: 6a30BbIi ypoBenb: Maxkapsrues FO.H., Munmarox H.I'.,
HemxkoB K.W. u npyrue; nox pen. TemsikoBckoro C.A. AkimonepHoe obmectso "M3naTenscTBo
"IIpocsemienue” (2020r).

- MaremaTtuka. AnreOpa: 8-if kiacc: 6a30Bblit ypoBeHb: MakapbrueB FO.H., Munmtok H.I'.,
HemxoB K.W. u npyrue; nox pen. TemsikoBckoro C.A. Aximoneproe odmectso "M3naTenscTBo
"ITpocsemenue” (2020r).

- Marematuka. Anre0Opa: 9-it kiacc: 6a30Bblil ypoBeHb: MakapbrueB FO.H., Munatox H.I'.,
HemxoB K.W. u apyrue; nox pen. Tenskosckoro C.A. nepaboraHHOe. AKIIMOHEpPHOE 00IIECTBO
"U3narensctBO "lIpocBemenne" (2020r).

Pabouass mporpamma yueOHOro Kypca «Ajiredpa» cocTaBieHa C ydeToM paboueit
IporpaMMbl BOCHMTaHHSA. BocnurTaTenbHbI MOTEHLMAT JaHHOTO Y4eOHOro IpenMera
o0ecIieunBaeT pean3alnio CISAYIONHX IETeBbIX IPHOPUTETOB BOCITUTAHHS 00yJarOIIIXCSL:

- YCTaHOBJICHHWE JIOBEPUTEIbHBIX OTHOLICHUA MEXIYy YYMTEIeM M €ro Yy4eHUKaMH,
CHOCOOCTBYIOUIMX IMO3UTHBHOMY BOCHPHUSATHIO YYaIIMMHUCS TpeOOBaHUM M TPOCHO ydMTelNs,
NPUBJICUCHUIO HMX BHHMMaHUS K OOCYXIaeMOd Ha ypoke HH(POpMAIMM, AKTHBH3AIHMU HX
MIO3HABATEIbHON IS TEIHHOCTH;
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- TOOYXXJIEHHE IIKOJBHUKOB COONIONATh HA YPOKE OOIIEHPUHSATHIE HOPMBI ITOBEICHMUS,
npaBuja OOIICHUS CO CTapIIMMU (YYUTEISIMH) U CBEPCTHUKAMHU (ITKOJBbHUKAMM), TPUHIIAITHI
y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3aIIH;

- NPHUBJICYCHNE BHUMAHUA IIKOJBHUKOB K IIEHHOCTHOMY aCHEKTYy M3Y4aeMbIX Ha YpPOKax
SBJIEHUH, OpraHu3alys X padboThl ¢ OJy4yaeMOM Ha ypOKe COLMaIbHO 3HAYMMON HH(popManuen
— MHULUUPOBAHHUE €€ O0CYXKJIEHUs, BHICKA3bIBAHUS y4YalllUMUCS CBOEr0 MHEHHUS IO €€ MOBONY,
BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

- UCTIOJIb30BaHUE BOCTIMTATENILHBIX BO3MOKHOCTEH CoJlepKaHusI y4eOHOTO MpeaMeTa Jepe3
JEMOHCTPAIMIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, T'PAXIAHCKOTO ITOBEIEHUS, IPOSBICHUS
YeJIOBEKOII00Us U A0OpOCEPIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JUIsl UTCHMS,
3aJa4 JJIs pelieHus], MPoOJIeMHBIX CUTYAIUH /Ui 00CYXK/IEHUS B KJlacce;

- IPUMEHEHHE Ha ypOKE MHTEPAKTHBHBIX ()OPM pabOTHl YYaIIMXCS: MHTEIUICKTYaIbHBIX
UTpP, CTUMYJIMPYIOUINX TTO3HABATEbHYI0O MOTHBALIMIO IIKOJIBHUKOB; IUIAKTHYECKOTO TeaTpa, Ie
MOJTyYCHHBIE HA YypOKe 3HAaHWs OOBITPHIBAIOTCS B TEAaTPAabHBIX ITOCTAHOBKAX; IHCKYCCH,
KOTOpbIE JAIOT YYalIMMCs BO3MOXKHOCTh MPHOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO JTMAJIOra;
IpynmnoBoi paboTel WM pabOTHl B Mapax, KOTOpPhIE ydaT IIKOJBHUKOB KOMaHAHOH paboTe u
B3aUMOJICHCTBHIO C IPYTMMHU JAETbMU;

- BKJIFOYEHHE B YPOK UIPOBBIX IPOLELYP, KOTOPbIE MOMOTrar0T MOAAEPKaTh MOTHUBALHMIO
JieTel K OJTY4YeHHUI0 3HAHNH, HaJTa)KMBAHUIO TIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHUI B KJ1acce,
MIOMOTAIOT YCTaHOBJICHUIO T00pOXKenaTeIbHOIH aTMOC(ephl BO BPEMSI YPOKa;

- opraHuzanus ImedcTBa MOTUBUPOBAHHBIX M 3PYJUPOBAHHBIX Y4YalIUXCS HaA HX
HEYCIEBAIOIUMHI O/JHOKJIACCHUKAMM, JAIOLIET0 INKOJIbHUKAM COLMAIbHO 3HAYUMBIA OIBIT
COTPYAHMUYECTBA M B3aMMHOW OMOILY;

- THULIMUPOBAHKE U MOJIEPIKKa UCCIIET0BATENLCKON AEATEIbHOCTH IIKOJILHUKOB B PAMKax
peam3an MM WHAWBHIYaJbHBIX M TPYMIOBBIX HCCIEIOBATEIBCKUX IPOCKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXKHOCTb NPUOOPECTH HABBIK CaMOCTOSTENIBHOTO PELICHUS TEOPETHUYECKOU
npo0JeMbl, HaBbIK T'€HEpUPOBaHUS U 0(OPMIIEHUS] COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIBHOTIO
OTHOLICHHUA K YYKUM HIesM, OopOpMIIEHHBIM B paboTax Jpyrux HCCIEoBaTeNel, HaBBIK
MyOJIMYHOTO BBICTYIUJICHUS TIEpE]] ayUTOpUEH, apryMEHTUPOBAHHS M OTCTaWBAHUS CBOCH TOUYKH
3pEeHUS.
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2.Conep:kanue padoueii mporpaMMbl y4eOHOT0 Kypca «AJiredopa»
7 KUIIACC

Yucina ¥ BbIYMCICHUSA

JpoOu 00BIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (OPMBI 3aIUCH APOOEH K JPYToi.
[TonsiTve pallMOHAIBHOTO YHUCIIA, 3aIMCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALMOHAIBHBIX YHUCEIL.
ApudmeTrnueckue 1eWCTBUS C pallUOHAIILHBIMY YKcliaMu. Perienre 3aa4 U3 peaibHOM MPaKTHUKU
HA YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJIbHbIM IOKa3aTelieM: ONpeJesieHne, NpeoOpa3oBaHUE BBIPAXKEHUH Ha
OCHOBE OIpe/ieNIeHus], 3aUCh OosbluX yucell. [IponeHTsl, 3amucy NpoLeHTOB B BUE ApoOU U
Ipobu B BUJE MpOLEHTOB. Tpu OCHOBHBIE 3aJjaud Ha TMPOLICHTHI, pelIeHHne 3aJau U3 peaibHOu
IIPAKTHKH.

[TpyMeHeHre NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOKUTENIU HATYPAJIbHBIX YUCE.

PeanibHbIe 32aBUCIMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Anredpanyeckne BbIpaKeHUs

IlepemeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEepeMeHHOW. [lomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BEIMYMHAMU B BUJe (hopMyIbl. Berancienus
no ¢opmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKIAECTBEHHO PaBHBIE BbIPAKEHUS,
npaBuiia npeoOpa3oBaHusi CyMM U MPOU3BEICHUMN, MpaBUila PaCKpPBITUA CKOOOK W IPUBEIECHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeEM.

OpHouneHbl 1 MHOTOWIeHbl. CteneHb MHOrowieHa. CiokeHue, BBIUUTaHUE, YMHOXKEHUE
MHOro41€HOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbl M KBaapaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaapaToB. Pa3noxeHrne MHOrOWIEHOB HA MHOKUTEH.

YpaBHeHus U HepaBeHCTBa

VYpaBHeHHEe, KOpEHb YpaBHEHHMsI, IpaBUiia MpeoOpa3oBaHUs YpaBHEHUS, PaBHOCHIbHOCTb
YpaBHEHUH.

JIuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOpPHEW JIMHEHMHOTO YypaBHEHUS,
pelieHre JIMHEeWHbIX ypaBHeHHM. CocTaBlieHME YpaBHEHUW 10 YCIOBUIO 3adaud. PeieHue
TEKCTOBBIX 3aJ[au C TOMOIIIbIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema ABYX JHUHEHHBIX
yYpaBHEHHH C JBYMs IEpeMeHHbIMHU. PemieHue cucteM ypaBHEHH CIIOCOOOM MOACTaHOBKH.
[TpuMeps! pelieHns: TEKCTOBBIX 3a1a4 C [IOMOILBIO CUCTEM YpaBHEHUIA.

DOyHKIUHA

Koopaunara Toukum Ha mnpsMoil. UuciioBble NPOMEXYTKU. PaccTostHue Mexay AByMs
TOYKaMU KOOPJAMHATHOU IIPSMOM.

[IpsmoyronpHas cuctema koopamHaT, ocu OX m Oy. AGcmucca W opauHaTa TOYKH Ha
KOOpAMHATHOM mockocTh. [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UreHHe rpadukoB
peanbHbIX 3aBUcHMOcTel. [Tonstue pynknuu. I'paduk Gynkiuu. CorictBa pyHkiuii. JIunelinas
dynkiys, e€ rpapuk. ['paduk pynkuum y = [X|. [padudeckoe pernieHre TMHEHHBIX YpaBHEHUH 1
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucsia ¥ BLIYUCICHUSA

KBangpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanmoHanbHOM uucie. JlecsTuuHbIe
NpUOIMKEHUST HppalMOHANBHBIX yncen. CBoiicTBa apuMETHUECKUX KBAJPaTHBIX KOPHEH M UX
IpUMEHEHHE K MpeoOpa3oBaHHUIO YMCIOBBIX BBIPAKEHUHW W BbIYMCICHUSAM. JleHCTBUTENbHbBIE
qucna.
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Crernens ¢ 1enbIM MOKa3zaTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Auredpanyeckune BbIpasKeHUs

KBanpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas apoOb. OcHOBHOE CBOMCTBO anreOpanyeckoir apobu. CioxeHue,
BBIYUTAHWE, YMHOKEHHE, JICJICHHUEe ainreOpandeckux ApoOei. PammoHanbHbIE BBIpAKEHUS W HX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaapaTHOro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHeHuMH, cBoaAlMXCAd K JMHEMHBIM W KBaapaTHbIM. Ilpocreiimme npoOHO-
palyoHaIbHbIE YPaBHEHUS.

['paduueckass MHTEpIIpeTalUsl YpaBHEHUI ¢ JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUH € IBYMsI IEPEMEHHBIMHU. [ [prMepsI penieHus CHCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMs
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 aNTreOpandecKiuM CIIOCOOOM.

UucioBble HeEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO € OOHOW IIEPEMEHHOMN.
PaBHOCUNBHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUHA

[Tonstne Qpynkuuu. OGnacTh ONMpeaeseHUus] 1 MHOXKECTBO 3HaueHUH (pyHKIMU. CriocoObl
3amanus QyHKIUH.

I'padpux dbyaxkuuu. Utenwe cpoiicTB ¢yHkumm mo e€ rpaduxy. IIpumeps rpaduxon
(GYHKLUH, OTpaKaIOUINX pealbHbIe POIIECCHI.

OyHKIUY, ONKMCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOHNOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. Pynxipn y = X2, y = X3, y = \X, y=|x|. Tpadrueckoe pemenne ypaBHEHHIT # CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsia 1 BBIYUCICHUSA

PanyionaneHble 4Kcia, UPpalMOHAIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE ECATUYHbIE
npoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIC 4YHCIA KaK OECKOHEYHBIC
JecsiTUUHbIe ApoOu. B3anMHO 01HO3HAYHOE COOTBETCTBUE MEX]Ly MHOKECTBOM JI€HCTBUTENbHBIX
yuceln U KOOPAMHATHOW MPSIMOM.

CpaBHEeHUE ACWCTBUTENBHBIX YHUCEN, apU(PMETHUECKHe ACUCTBUS C ACHCTBUTEIbHBIMU
YUCIIAMH.

Pa3meprl 00bEKTOB OKpPY:KAIOIIEro MUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[TpuOmmxk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHUCell.
ITpukuaka v OLleHKa pe3yIbTATOB BBIYNCICHHM.

YpaBHeHus U HepaBeHCTBa

JInneiinoe ypaBHeHue. Pemienne ypaBHEHNUH, CBOAAIIMXCS K JIMHEHBIM.

KBanpaTtHOe ypaBHeHMe. PemieHne ypaBHeHM, CBOIALINXCSA K KBaApaTHbIM. bukBanpaTHoe
ypaBHeHuE. [IpuMephl pelieHus ypaBHEHUM TPEThel M 4ETBEPTOM CTENEHEW Pa3lioKEHUEM Ha
MHOKUTEIH.

Pemenue npoOHO-paliOHATBEHBIX YPAaBHEHH. PerlieHne TeKCTOBBIX 3a/1a4 alreOpanyecKum
METOJIOM.

VYpaBHeHUe C ABYMs NEpeMEHHBIMH U ero rpa¢uk. PemieHue cucteM IBYX JTHMHEWHBIX
YPaBHEHUI C ABYMs IEPEMEHHBIMU. PelleHne cucTeM IBYyX YPAaBHEHMM, OIHO M3 KOTOPBIX
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JWHEHHOE, a Jpyroe — BTOPO# cTerneHu. I'paduyeckas MHTEpIpETalns CUCTEMBl YpPaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Perenue TeKCTOBBIX 3ajau anreOpandeckuM CrocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHue cucTteM JIMHEWHBIX
HEpaBEHCTB C OJHOM mepemeHHOH. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTEepnpeTaunus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKIUHA

KBanpatnunast ¢yHkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpIWHATHI BEPITUHBI
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl.

I'paduru dynkmmit: y =kx, y =kx + b,y =k/x,y=x3,y = VX, y = |X| u ux cBoiicTBa.

YucJi0BbIe N0CJI€10BATEIBHOCTH M NPOTrPECCUH

[ToHsiTHE YMCITIOBOI MOCIEAOBATENLHOCTU. 3aJJaHUE MOCIEA0BATEIIbHOCTH PEKYPPEHTHOM
dbopmymoit u popMyIoii N-TO UIeHa.

Apudmerndeckas 1 reomerpuueckas nporpeccun. @opmyssl N-ro wieHa apupMeTHIeCKon
U TEOMETPUYECKOM IIPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4WIEHOB apU(PMETHUECKOM M TeOMETPUYECKOW IMPOrpeccuid TOYKaMu Ha
KOOPAMHATHOM MIIOCKOCTHU. JINHENHBIN 1 AKCIIOHEHUIUAIbHBIA POCT. CII0KHbBIE MPOIIEHTHI.
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3. Ilnanupyemble pe3yJibTaThl OCBOEHHSI YUeOHOT0 Kypca «AJireopa»

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOro Kypca «Auredpay
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

NPOSIBIEHUEM MHTEpeca K MPOLUUIOMY U HACTOSILEMY POCCHICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KEHHMSIM POCCHUMCKMX MAaTEMaTUKOB U POCCUICKON
MaTEMaTHYECKOH ILIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUHN B IPYTUX HayKaX W IPUKIAIHBIX
chepax;

2) rpasKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEH Tpa)<IaHWHA M peaju3alud €ro Impas,
IpPEICTAaBICHUEM O MaTEeMAaTUYeCKUX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp,
SBJICHUH, MPOLEAYpP I'PaXJaHCKOro OO0IIecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJEHUIO 3TUYECKUX IMPOOJIEM, CBA3AHHBIX C NPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX MPUHIHUIIOB B IE€ATEIbHOCTH YYEHOTO;

3) TpyaoBO€E BOCIIUTaAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHUE B PELICHUM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOTr0 00pa30BaHUs Ha MPOTSHKEHUH BCei
KU3HU JUIsl YCHEIIHON NMpodeccuOHANbHOMN IeATENbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHbIM BBIOOPOM U TOCTPOCHHEM WHAMBHUIYaJbHOM TpAaeKTOpUU OOpa3oBaHUA U
KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJILHOMY U 3CTETHYECKOMY BOCHIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyK/ICHUH, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTaIe B JAESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX NpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MNPHUPOAbI U OOIIecTBa, MOHUMAaHUEM
MaTeMaTHYECKOW HayKH Kak cQepbl YeloBEYECKOW MAEATeNbHOCTH, JTAaloB €€ pPa3BUTUSA U
3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4YE€CKOU
KyJIbTypOM KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEI0BATENbCKON JIEATEIbHOCTH;

6) puznueckoe BocnuTanue, popMUpPOBaHUE KYJIbTYPbI 310POBbS M IMOLIMOHATIBLHOI0
OJ1aronoJryymsi:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKHUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS, BEACHUS
3I0pOBOTO 00pa3a XKU3HH (310pOBOE NMHUTAaHUE, COATTAHCUPOBAHHBIA PEKUM 3aHATUN U OTIBIXA,
peryisipHas (u3ndeckas aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA peQuIeKCUH, NMPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0I0THYECKOE BOCIINTAHME:

OpHEHTaIel Ha MPUMEHEHWE MAaTeMaTH4YeCKHX 3HaHWUN JUIs pelleHus 3a7ad B 00JIacTH
COXPAHHOCTH OKpYXKarolled cpefpl, IMJaHUPOBAaHUS IIOCTYIKOB M OLIEHKM HMX BO3MOJKHBIX
MOCIIEACTBUN JUIsl OKPY’KAIOLIEH cpebl, OCO3HAHUEM IJ100aIbHOIO XapakTepa SKOJIOIMYECKHX
npo0JieM U MyTel UX peleHus;

8) aganTanmusa K U3MEHAOIMMCS YCJIOBHAM COLMAJBLHON M IPUPOAHOM Cpeabl:
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TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHMSAX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pPE3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE YMEHUE YYUTHCSA y APYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIIBITA JPYTUX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHM, B TOM 4uclie (OPMYIHPOBATH UJIEH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh

Jne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpeOyIOIIMI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE PELICHUS U JEHCTBUS,
(GopMyIHMpOBaTh U OLICHUBATh PUCKHU U MOCIEACTBHS, (POPMUPOBATH OIBbIT.
METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble jlornyeckue AeiCTBUA:

BBISIBJIAITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMaTUYECKUX OOBEKTOB,
MOHSITUM, OTHOIIEHUN MEXIy MOHATUSIMH, (HOPMYIUPOBATH OMpPENEICHUS MOHITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIs1 00001IeHNs
Y CPaBHEHUS, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYITUPOBATh U MPeoOpa30OBBIBATh CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTEeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBIABJIAATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBSA3U U IMIPOTUBOPECUUA B q)aKTaX,
JaHHBIX, HAONIOJCHUAX W YTBEPXKACHUSX, NpeiaraTh KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U TPOTHUBOPEUHI;

ACJIaTb BBIBOABI C MCIIOJIB30BAHUCM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX WU MHAYKTUBHBIX
YMOSaKHIO‘IeHI/Iﬁ, YMOSaKJ'IIO‘IeHI/Iﬁ 110 aHAJIOTHH,

pa3dupatp 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPIKICHHUH (IIPsIMbIE ¥ OT IPOTHUBHOTO),
MPOBOJINTH CaMOCTOSITEIBHO HECIIOKHBIE JIOKA3aTeIhCTBA MAaTEMAaTHYECKUX (DaKTOB,
BBICTPAMBAaTh apryMEHTAIUIO, IIPUBOIUTH MIPUMEPhl M KOHTPIIPUMEPHI, 0OOCHOBHIBATH
cOOCTBEHHBIC PACCYK/ICHNUS,

BbIOMpaTh crnoco0 pemieHust yuyeOHOM 3agaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh Hanbosee NOAXOAALINHA ¢ YIETOM CaMOCTOSTENbHO BbIIACICHHBIX
KpUTEPHUEB).

Ba3zoBrbIe ucciaenoBaresLCcKue eiicTBUSA.

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENbCKHM ~ MHCTPYMEHT  MO3HAHUA,
(dbopMynHpoBaTh BONPOCHL, GUKCHUPYIONINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO
YCTaHABIMBATh UCKOMOE W JaHHOE, (POpPMHUPOBATh THIIOTE3Y, ApIYMEHTHUPOBATH CBOIO
MTO3UIINI0, MHEHUE;

NpoOBOAUTL IO CaAMOCTOATCIIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN OKCIICPUMCHT,
HEOOJBIIOE WCCIEAOBAHUE TIO0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
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CaMOCTOSITENIbHO  ()OPMYJIHMPOBAaTh  OOOOIIEHHS W  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOMIOCHNS, UCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA,

IMPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MMPOLCCCA, a TAKIKC BhIABUT'AThH IMMPCAITIOJIOKCHUA
O €I'0 pa3BUTHUU B HOBBIX YCJIOBUSAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMU, JAHHBIX, HEOOXOIUMBIX
JUISL pELIEHUS 3aa4H;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBAaTh U HMHTEPHPETUPOBATh HH(OpMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHUS;

BBIOMpATh GopMy MpeACcTaBiICHUsI HHPOPMALK U WILTIOCTPUPOBATH PelllaeMble 3a1a9n
cXeMaMH, IuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHAIIUAMY;

OLIEHMBATh HAAEKHOCTh MHPOPMAIMH 110 KPUTEPUSM, MPEIOKEHHBIM YUUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOATEIHHO.

KoMMyHuUKaTHBHBIE YHHBepcaJbHble Y4eOHbIe 1eiCTBHA:

BOCTIPUHUMATh U (POPMYJIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBHUSAMHU M LEISIMHU
oOIIeHHs, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHU 3a7aul, KOMMEHTHPOBATh
IIOJIy4YE€HHBIH PE3yJIbTAT;

B X0JIe 00CYXCHUS 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMOI TEMBI, TPOOIIEMBI,
peliaeMoii 3a1a4u, BHICKAa3bIBATh UCH, HAIICIICHHBIE HA TIOUCK PEIICHHUS, COTIOCTABIISITh
CBOM CYXKJIEHUS C CYXKJACHUSAMHU JPYTUX YYACTHUKOB JUAIOra, OOHApYy>KUBATh Pa3Iuue
MU CXOJCTBO TIO3WIIMHA, B KOppekTHOU (opme dopmynmpoBaTh pasHOTIACHS, CBOU
BO3PXKCHHUS;

MNpEACTABIATE PE3YJIbTAThI PCHICHUA 3aJa4M, SKCIICPUMCHTA, UCCIICAOBAaHUA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) (1)0pMaT BBICTYIJICHUA C y‘IéTOM 3aaa4 Mmpe3cHTaurunu
0COOEHHOCTEH ayTMTOPUH;

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHAMBUAYAIbHON paboThI pU
pelIeHnn y4eOHbIX MaTeMaTHUYECKUX 3a71ay;

HpI/IHI/IMaTB IICJIb COBMGCTHOﬁ ACATCIIbPHOCTH, HJIaHI/IPOBaTI: OpI‘aHI/IBHLII/IIO COBMGCTHOI\/'I
paboThI, pacmpenensTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U Pe3yIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIIOJICH;

Y4acTBOBAaTh B TPYNIOBBIX opMax paboTel (00CykaeHMsI, 0OMEH MHEHHSIMHU, MO3TOBBIC
IITYPMBI U JPYTHUE), BHITOIHATH CBOIO YaCTh pabOTHI U KOOPIUHUPOBATH CBOU JEHCTBUS
C APYTMMH YWICHAMH KOMAaH/bl, OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT
10 KPUTEPHSIM, ChOPMYITMPOBAHHBIM Y4aCTHUKAMH B3aUMOJICHCTBHSL.

PeryasiTuBHBIe yHMBepcaabHble y4eOHbIe AeiicTBUS
Camoopranmsanus:
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® CaMOCTOSITENIBHO COCTAaBJIATh IUIAH, AJTOPUTM pELIeHHs 3ajadd (WM €ro 4YacTb),
BBIOMpATh CMOCOO pemieHus: ¢ y4ETOM MMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHHUNA C YYETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, 3MOLIHOHAJIbHBIA HHTEJJIEKT:
® BJIAJCTH crocodamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLECCa U pE3yJibTaTa PCHICHUA
MaTeMaTU4eCKOMn 3aJa4iu,

® IIpeABHUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3a/layl, BHOCUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

® OLIEHUBAaTh COOTBETCTBUE Pe3y/bTaTa AESITEIbHOCTH MOCTABICHHON LEIH U YCIOBHUSM,
OOBSCHATH IPUUKHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS 1€, HaXOIUTh OIIHUOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kJacce OOydarOUIMHCsA MOJYYHUT CIEIYIOLIUE IpeJIMETHbIE
pE3yJIbTaThI:

Yucina ¥ BLIYMCTCHHUA

BeinonuaATe, coyeras ycTHble M NHUCbMEHHbIE NPUEMBI, apudmMeTHuecKkue ACUCTBUS C
palroOHaIBHBIMH YHCIAMH.

HaxoauTe 3HaueHWs] YHMCIOBBIX BBIPRXKEHUH, NPUMEHSTH Pa3HOOOpPa3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHUS 3HAYCHHWHA APOOHBIX BBIPAKEHHH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JpoOu.

[Tepexoauts OT OAHOM (OPMBI 3alKUCH YHCEN K APYrou (mpeodpa3oBHIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECSTUUHYIO 1pO0B).

CpaBHMBATB M YIOPSI0YMBATh pallMOHAJIbHBIE YHCIIA.

OKpyrasaTh yMcCha.

BBIMONHATE TPUKHUIKY M OLEHKY pe3yJibTaTa BBIYHMCICHUH, OLEHKY 3HAUYCHUH YMCIIOBBIX
BbIpaK€HUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATYpaJbHBIMU MTOKA3aTEISIMHU.

[TpuMeHATh NPU3HAKK JETUMOCTH, PA3JI0KEHHE HA MHOXKUTENIN HATYPAJIbHBIX YHCEIL.

Pemate mNpakTUKO-OPUEHTHPOBAHHBIE 3a/la4M, CBSA3aHHBIE C OTHOIIEHHUEM BEJIMYMH,
IPONOPLUOHATIBHOCTHIO BEIMUNH, IPOLEHTAMU, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKkue BbIpasKeHUs1

Hcnonb30Bath anrebpanyecKyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS yueOHOr0o MaTepuara.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAKEHUN NPU 33aHHBIX 3HAUEHHSIX [IEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHusl LENOT0 BBIPAKEHUS B MHOTOWIEH MPUBEACHUEM I1000HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATP YMHOKEHHE OJHOUIEHAa HAa MHOTOWIEH W MHOTOWIEHa Ha MHOTIOYJIEH,
IPUMEHATH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.
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Ocy1ecTBISITh pa3ioKEHNE MHOTOWIEHOB Ha MHOXKHUTEIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKM OOLIEro MHOKUTENS, TPYNIMPOBKH ClaraéMbIX, IpUMEHEHUs (POPMYJ COKpaIEHHOIO
YMHOXEHHUS.

[IpumensaTp mnpeoOpa3oBaHMs MHOTOWICHOB IS DPELICHHS pa3IMyHbIX 33434 M3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOMN NMPAKTUKH.

Vcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM MOKa3aTeNsIMH Ul MpeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHENHbIE YpaBHEHMs C OJHOM IIEPEMEHHOM, NIPUMEHSS IpaBHiIa IIEpexoja OT
HCXOIAHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATs, sBiI€TCA M YHUCIO KOPHEM
YPaBHEHUH.

[TpumensTh rpadpuueckre METO bl TP PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupatb mpUMEpHI Map YUCE, SBISIONIMXCS pEIIeHUEeM JTHHEHHOTO YPaBHEHHUS C IBYMSI
MEePEMEHHBIMH.

CrpouTrb B KOOPAMHATHOM IJIOCKOCTH TpapuK JUHEWHOTrO YypaBHEHHS C JBYMs
NePEMEHHBIMH, TIOJIB3YSACh TPAQUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemare cucTeMbl IByX JIMHEHHBIX YPaBHEHUH C JIBYMs INEPEMECHHBIMH, B TOM YHUCIIE
rpagu4ecKy.

CocTaBiATh M pelmarh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX ypaBHEHUH IIO
YCIIOBUIO 3aJlauM, HUHTEPIPETHUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJayd IOJyYEHHBIN
pe3yJIbTar.

DOyHKIUUHA

N300pakaTb Ha KOOPAMHATHOM TPSAMOM TOYKHM, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE NPOMEXYTKH Ha
anreOpanvdeckoM SI3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKINUU Y = |X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMM:
CKOpOCTb, BpeMs, pacCTOSHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIILHOCTb, BpeEMS,
00BEM paboTHI.

Haxoauts 3HaueHne QpyHKIMM 10 3HAYCHHUIO €€ apryMeHTa.

[Tonumath rpaduueckuii crocod NMpeACTaBiICHUs M aHaTu3a MH(OpMaIUH, U3BJIEKaTh U
MHTEPIIPETUPOBATh UH(POPMAIIHIO U3 TPapUKOB PEATbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K konmy oOyueHuss B 8 kJacce oOydaromuiics MHOJYYHUT CJEIYyIOLIUE IMpeAMETHbIE
pE3yJIbTaThI:

Yucia 1 BBIYUCICHUA

Hcnonp30BaTh HayallbHBIE NPEJICTABICHHUS O MHOXKECTBE JECWCTBUTENbHBIX YMCEN AJIS
CpPaBHEHMsI, OKpPYIJICHUS M BBIYUCICHHH, M300paxkaTb AEHCTBUTEIbHbIE 4YMCIAa TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMeHATh TOHSATHE apUPMETHIECKOTO KBAJIPATHOTO KOPHS, HAXOIUTHh KBaJpaTHHIC
KOPHH, UCIIOJIb3YS IPU HEOOXOJMMOCTHU KaJIbKYJIATOP, BBIIOIHITH IPE0Opa30BaHUsI BbIPaKEHUH,
coJleprKalIuX KBaJpaTHbIE KOPHU, HCIIONIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX W MaJbIX YHCET C MOMOULIbIO JECATUYHBIX ApoOeil u
crenener yucina 10.

Anredpanyeckne BbIPaKeHUs
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[IpuMeHATh TOHSATHE CTENEHW C IeNBIM II0Ka3aTeeM, BBITIOJIHITH MPeoOpa3oBaHUS
BBIPKCHUH, COJIEPKAIIUX CTECIICHU C [EJIBIM ITOKa3aTeIIeM.

BBINONHATE TOXKIECTBEHHBIE MPEoOpa30BaHMs PAIMOHAIBHBIX BBIPAXKEHUH HA OCHOBE
IpaBuI JMCTBUI HAaJl MHOTOWICHAMH H alreOpanyecKuMu JpoOsMu.

PackiagpiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIH.

[TpumeHsTh TPeoOpa30BaHus BIPAKEHHIA JJIsl PEIICHUS Pa3IMYHbIX 337124 U3 MATEMATUKH,
CMEXHBIX MPEIMETOB, U3 pealbHON MPAKTUKU.

YpaBHeHus1 1 HEPABEHCTBA

Pemrate nuHeliHbIe, KBaJpaTHBIE YPaBHEHUS U PAlMOHAIBHBIC YPAaBHEHHS, CBOJSIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHHI C IBYyMs IIEPEMEHHBIMHU.

[TpoBoUTH MpOCTEHIINE HCCIEIOBAHNS YPABHEHUH U CHCTEM YpaBHEHHI, B TOM YHCIE C
NpUMEHEHHEM IrpadUIeCKHX MPeICTaBIeHUH (YCTaHABINBATh, HIMEET JI ypPaBHEHHE HIT CUCTEMa
YpaBHEHHI PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U TIpOUee).

[lepexoauts OT cioBecHOH (OPMYIMPOBKH 3amadnl K e€ anreOpamdecKod MOAETH C
IIOMOIIIBI0  COCTaBJIGHUS ypaBHEHMUS WJIM CHUCTEMbl YpaBHEHUH, MHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 334 TOJY4YCHHBIN pe3ysbTaT.

[TpuMeHSTh CBOWCTBA YHCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHbBIC
HEPaBEHCTBA C OJHON TIEPEMEHHOW WM WX CHCTEMBI, JaBaTh TIpaUYecKyl0 HILTIOCTPAITUIO
MHOX€ECTBa PELICHU HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHMMAaTh ¥ UCTIOIB30BATh (DYHKIIMOHATIHHBIC MOHATHUS U S3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaYEeHHMS), ONIPENeNATh 3HaYeHHEe (PYHKIMH 10 3HaYEHUIO apryMEHTa, ONpeeNATh CBOMCTBA
byskun no e€ rpaduky.

Crtpouts rpaduku d€MeHTapHbIX (YHKIUN BUA:

y = k/X, y = x2, y = x3,y = |x|, y = VX, onucBIBaTh CBOHCTBA YHCIOBONH (DYHKIMH 110 €&
rpaduxy.

K xoniy oOydeHuss B 9 kJiacce OOydYarOMMIACS TOJYYHUT CICAYIOIIAE TMPEIMETHBIE
pe3yJIbTATHI:

Yucjia ¥ BBIYHCIEHUSA

CpaBHHBATH ¥ YIOPSIIOUYMBATH PAIIHOHAEHBIC ¥ HPPAIIHOHATEHBIC YHCIIA.

BeimonHATe apupMeTHIECKUE NEHCTBHS C PAllMOHATFHBIMU YHCIIAMHU, COYETasi yCTHBIC U
MUCbMEHHBIC TIPUEMBI, BHITIOJIHSTH BEIYMCIICHUS C UPPAIIMOHATLHBIMU YUCIIAMH.

HaxonuTh 3HaYeHHS CTENEHEH ¢ IeNbIMU MOKa3aTeIIMUA U KOPHEH, BBIYUCIIATD 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriisiTh JEHCTBUTENBHBIC YHUCIIA, BBIONHATH TMPHUKUAKY pPE3yJbTaTa BBIYHCIICHUH,
OIICHKY YHUCIIOBBIX BBIPaKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemrate nmuHeiiHbIE ¥ KBaJpaTHBIC YPaBHEHUS, yPABHEHNS, CBOISIIINECS K HUM, TIPOCTEHIIINE
JpOOHO-paIMOHATIBHBIC YPaBHEHHUSI.

Pemrate cucTeMbl AByX JIMHEHHBIX YpPaBHEHUH C JBYMs IEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISCTCS TMHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpandeckKuM CIIOCOOOM C ITOMOIIBIO COCTAaBIICHUS
YPaBHEHHS WJIA CUCTEMBI JIBYX YPaBHEHHI C JIByMsI IEPEMEHHBIMHU.

[TpoBoUTH MpOCTEHIINE HCCIEIOBAHNS YPABHEHUH U CHCTEM YpaBHEHH, B TOM YHCIE C
IpUMEHEHHEM rpadUIecKuX MpeICTaBlIeHUH (YCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WIIM CUCTEMA
YpaBHEHHI PEUICHHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoUee).
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Pemarp nuHElHBIE HEPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, HW300pakaTh pEIICHHE
HEPABEHCTB HAa YUCJIIOBOM MPSIMOH, 3alMCHIBATH PEIICHUE C TOMOIIbIO CHMBOJIOB.

Pemrars cucTeMBI INHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAKOLIME KBaAPATHOE
HEPAaBEHCTBO, M300paKaTh PEUICHHE CHUCTEMbl HEPABEHCTB HA YMCIOBOM MPSMOM, 3aMHCHIBATH
pELLIECHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a/1a4.

DOyHKIUUHA

Pacno3naBaTh (yHKIMH U3y4€HHBIX BUAOB. [[0Ka3bIBaTh CXEMAaTHYECKU PACTIONIOKEHUE HA

KOOPJIMHATHOM TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
c, Yy =x3,y=1Xy = [x|, B 3aBucHMOCTH OT 3HauYeHHiT K03(PHUIIEHTOB, ONICHIBATE CBOICTBA
G YHKIIHA.

Crpouth M M300pakaTh CXEMAaTHUYECKU TpapUKH KBAIPATUUHBIX (QYHKIUH, ONHUCHIBATH
CBOICTBA KBaIPATUYHBIX (DYHKIIMNA TIO UX TpauKaMm.

PacrniozHaBaTh KBaJpaTHUHYIO QYHKILUIO 110 GOpMYIIe, IPUBOAUTH IPUMEPHI KBaJPATHUHBIX
(byHKUMH U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucaoBbie MOCTEI0BATEIHLHOCTH H IIPOrPECCUH

PacrniozHaBaTh apuMETHYECKYI0 U T€OMETPUIECKYI0 MPOTPECCUU TPU PA3HBIX CIIOCO0axX
3aJaHusl.

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (GOpPMYN N-ro 4jieHa apuMETHUECKOW Hu
r€OMETPUYECKON TPOTPECCUM, CyMMBI IIEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHON INIOCKOCTH.

Pemats 3aaun, cBA3aHHBIE C YHUCIOBBIMU ITOCJIEIOBATEILHOCTSMY, B TOM YHCJIE 3aJa4X U3
peasbHOM JKU3HU (C UCTIOJIb30BaHUEM KAJIbKYIATOPA, U(PPOBBIX TEXHOJIOTHI).
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3. lIpoBepsieMmble TpeOoBaHUSA K pe3y/JbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

7 kj1ace
Kox [IpoBepsieMble MpeIMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTenbHON
MIPOBEPSIEMOTO MIpOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30oBaHUs
pe3yJsbraTta
1 Yucna v BBIYUCIEHUS
BoInonHATS, coueTast YCTHBIE u IICbMEHHbIE IIPUEMBI,
11 apupMeTHYECKHe NeHCTBUS C pallMOHAIbHBIMU YHCIIaMHU
HaxoauTh 3Hau€HMs YMCIOBBIX BBIPAXXEHUH, IPUMEHATh pa3HOOOpa3Hble CIIOCOObI U
19 IIPUEMBbI BBIUUCIICHUS 3HAYCHUH IPOOHBIX BBIPAXKEHUH, COJIEeprKaIINX
' OOBIKHOBEHHBIC U JICCATUIHBIC TPOOH
[lepexonuts 0T 01HOM POPMBI 3aNKUCH YHUCET K APYToi (IpeoOpa3oBhIBATh
JECSITUUHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTH,
1.3 B OECKOHEUYHYIO JIECATUUHYIO JPOOb)
14 CpaBHUBATh U YIOPSA0YMBAThH palliOHAJIbHbIE YUCIIA
1.5 OxpyrisTh yncna
BBINOMHATE IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYCHUN
16 YUCJIOBBIX BBIPAXKEHUI. BBINOIHATE AENCTBUSA
CO CTEIIEHSIMHU C HaTypalbHBIMU [IOKa3aTEIAMU
[TpuMeHATH MPU3HAKK JEITUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HaTypalbHbIX YHCEI
1.7
Pemate npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOILICHHEM BEIUYHH,
18 MIPONOPLHUOHATIBHOCTBIO BEIMUNH, TPOLIEHTaMHU, HHTEPIPETUPOBATh PE3YIbTaThI
' peleHus 3a1a4 C y4eTOM OTpaHUYEeHUH, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpUBaeMbIX 0OBEKTOB
2 Anrebpanueckue BbIpaXeHUs
Hcnonp30Bath anredpandyeckyto TEPMHUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH €€ B
2.1 IIPOLIECCE OCBOEHMS Y4eOHOro Marepuasa
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29 Haxonuts 3HAUCHUS OYKBCHHBIX  BBIDQKCHUH TIpH  3aJaHHBIX
' 3HAUYCHUSIX TTEPEMEHHBIX
23 BrImonsATe mpeoOpa3oBaHus LEIOTr0 BEIPAKEHHUS B MHOTOUICH MPUBEICHUEM
' MOAOOHBIX CIIAraeMbIX, PACKPBHITUEM CKOOOK
24 BoInonHATs yMHOKEHHE OTHOYJICHA Ha MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJICH,
' MPUMEHSTh (HOPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH
OcyecTBIATh pa3i0KEHNE MHOTOWIEHOB HA MHOXKUTEIH C ITIOMOIIBIO BEIHECEHHUS 3a
2.5 CKOOKHM 00IIIeTO MHOXKHUTEJIS, TPYIITUPOBKH CJIaraeMbIX,
MpUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS
26 [TpumensTH Mpeodpa3zoBaHuss MHOTOWICHOB JJISl PEIICHUS pa3IMYHbIX 3a]1a4 U3
' MAaTEeMAaTHUKHU, CMEXHBIX MTPEIMETOB, U3 PEaTbHON MPAKTUKU
57 Hcnonbs30BaTh CBOWCTBA CTENEHEN C HATYPaAIbHBIMM IMOKA3aTEIAMH JUIS
' npeoOpa30BaHusl BEIPAKSHUN
3
YpaBHEHUS U HEPABEHCTBA
Pemate nuHeliHbIe ypaBHEHUS ¢ OHON IEPEMEHHOM, MPUMEHSS MpaBUia repexoaa
3.1 OT UCXOJHOTO YPaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsTh, ABISETCS JIU YUCIIO
KOpPHEM YPaBHEHHUSI
3.9 [IpumeHnsTH rpaduueckue METOABl  MpPU  PEHICHUH JIMHENHBIX
YpaBHEHUH U UX CUCTEM
33 [ToxOupath mpUMeEpHI Map YUCEN, ABISIONUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUSI C
' JIBYMSI IEPEMEHHBIMU
3.4 CTpouTh B KOOPAMHATHOM IIOCKOCTH TpadUK TUHEHHOTO YPAaBHEHUS C IBYMS
' MIEPEMEHHBIMHU; TTOJIB3YSICh TPAPUKOM, TPUBOIUTEH PUMEPHI PEIICHUS YPABHEHHUS
35 Pemiates cucteMbl ABYyX TMHEHHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU, B TOM YHUCIIE
' rpaduyecku
CocTaBndaTh U pemaTh TMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUH 1O
3.6 YCIIOBHIO 33J]a4H, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4K
MOJTYYEHHBIN pe3yabTaT
4

Koopaunats! u rpapuku. ®ynkunn
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N3o0paxkaTh HA KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
4.1 KOOpJMHATaM, JIY4H, OTPE3KH, UHTEPBAJIbI, 3alHChIBATh YHCIIOBbIE IPOMEXKYTKH Ha
anreOpanveckoMm sI3bIKe
4.2 OtmeudaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 3a/IaHHBIM KOOpJIAUHATaM
4.3 Crtpouts rpaduku muHeHbIX QyHkuuid. Ctpouts rpaduk GyHKINUU y = [X|
OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYNHAMMU:
4.4 CKOpPOCTb, BpEMS$, PACCTOSHUE, 1LIEHY, KOJINYECTBO, CTOUMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMms, 00beM pabOTHI
4.5 Haxonuth 3HaueHNE QyHKIIUU IO 3HAYEHHUIO €€ apryMeHTa
[Tonumars rpaduueckuit cnocod npeacTaBiIeHUs U aHainu3a HHPOpPMAIIH, U3BJIEKaTh
46 Y MHTEPIIPETHPOBATH HH()OPMAIIHIO
13 rpadMKOB peaabHbIX MPOIECCOB U 3aBUCUMOCTEN
5} BeposiTHOCTB M cTaTHCTHKA
YuraTh nHpOpPMAIHIO, TPEJCTABICHHYIO B TA0IUIIAX, HA IUAarpaMMax, MPeCTaBIIsATh
51 JTaHHBIE B BUJE TAOJIUII, CTPOUTH JUATPAMMBI
(cronmbukoBbIe (cTONIOUATHIE) U KPYTOBBIE) IO MAacCHBaM 3HaUCHUI
OnuceiBaTh U HHTEPIPETUPOBATH PeaAIbHBIC YUCIOBbIC JaHHBIC, TIPECTABICHHBIC B
5.2 TabauIax, Ha JUarpaMmax, rpadukax
Hcnonb3oBath JUIsl  ONHCaHus JTAHHBIX CTaTUCTUYECKUE
53 XapaKTepUCTUKH: cpesiHee apudmMeTHieckoe, MeinaHa, HauOoJiblee 1 HAaMMEHbIIIee
3HAYEHUS, pa3Max
NmeTs nipeacTaBieHre o Cy4aitHOH N3MEHYHBOCTH Ha MMPUMEPAX IeH, (PU3HUECKUX
54 BEJIMYMH, aHTPOIIOMETPUUYECKUX JIAHHBIX, UMETh MIPE/ICTABICHUE O CTATUCTUYECKON
YCTOHYUBOCTH
8 KUIACC
Kon [IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOMN
MIPOBEPSEMOTO MIPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs
pe3ynbTaTta
1 Hucna v BBIYUCICHUS
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Hcnonns30BaTh HavallbHBIE MMpEaACTaBJICHHUA O MHOKCCTBE I[GI\/JICTBI/ITGJH)HI)IX quCcel

11 JUIS. CpaBHEHMSI, OKPYIJICHUS U BBIUMCIICHUH, H300pakaTh JEHCTBUTENbHBIEC YHCIIA
TOYKaMH Ha KOOPJIMHATHOU IIPSAMOM
[TpuMeHsTh MOHATHE apUPMETUIECKOTO KBAaJPATHOTO KOPHS, HAXOAUTh KBAIpaTHbIC
KOPHHM, UCIIOJIB3YS IPU HEOOXOIUMOCTH KAJIBbKYJISITOP, BBIIOIHATH peoOpa3oBaHus
1.2 BBIPAXECHUI, COAEPKAINX KBAIPAaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEN
13 Hcnonb30Bath 3anucu O0JIBIIUX U MaJIbIX YHCEN ¢ TOMOUIBIO AECATUYHBIX Ipo0ei u
' creneneit yucia 10
2 Anrebpandyeckue BoIpaKEHUS
[IpuMeHSTh MOHATHE CTENEHH C LIEJIbIM MTOKa3aTeNIeM, BBIIOIHATH MPeoOpa3oBaHus
21 BBIPAKEHUI, COEPIKAIUX CTENEHU C LIEIbIM NTOKa3aTeNeM
BoInonmHATE TOXKAECTBEHHBIE MPE0OPa30BaHUsl PAIIMOHATIBHBIX BRIPAKCHU HA
29 OCHOBE IPaBUJI ICUCTBUI HaJl MHOTOYJIEHAMH U alredpandecKuMu Apo0sMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKHUTEIN
[TpumeHsTH Ipeodpa3zoBaHus BBIPAKEHHUM /U1 PELICHUS Pa3IMUHBIX 3a/1a4 U3
24 MAaTE€MAaTHUKH, CMEXHBIX IPEIMETOB, U3 PEaJIbHON NPAKTUKU
3 VYpaBHEHHs U HEpaBEHCTBA
Pematp nuHeiHbIE, KBaJpaTHBIE YPAaBHEHUS U PaLlUOHAJIBHBIE YPABHEHHUS,
31 CBOJSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IByMsI IEPEMEHHBIMU
[IpoBoaUTH MpoCTEIIME UCCIAEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
qHclie C IPUMEHEHHEM IrpauecKux MpeCcTaBleHul (yCTaHABIUBATh, UMEET JIU
3.2 ypaBHEHHUE WM CUCTEMa YPaBHEHUN pellIeHus], €CITU UIMEET, TO CKOJIbKO, U TPOYee)
[lepexoauTh OT CIIOBECHOM (HOPMYITUPOBKHU 337a4YH K €€ alreOpandeckoil MOAeIH ¢
3.3 ITOMOLUIbIO COCTABJICHUS YPaBHEHUS UJIM CUCTEMbI YPaBHEHUM, HHTEPIIPETUPOBATH B

COOTBETCTBHH C KOHTCKCTOM 3aJa4u HOJ'IyLIeHHI)II\/’I peE3yibTaT
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[TpuMeHsITh CBONCTBA YHUCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLIEHKH, PEIIaTh
3.4 TUHEHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOMN M UX CHCTEMBI, JaBaTh rPaduIeCKyI0
WJUTIOCTPAINIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4
DOyHKIMU
[Tonumath 1 UCHOIB30BaTh PYHKIIMOHATBHBIE IOHATHUS U S3bIK (TEPMUHBL,
4.1 CUMBOJIMYECKUE 0003HAUCHUS ), ONPEACISITh 3HaUeHUE (PYHKIIUH 110 3HAUCHUIO
apryMeHTa, ONpeessaTh CBOWCTBA (YHKIUU 1O ee rpaduKy
k
Crpouts rpaduKy d1eMeHTapHbIX QyHKIMH Buga: Y _ , Y = X2, X
4.2 y = X3, y = [X|, omichIBaTh CBOMCTBA YMCIIOBON (DYHKIUHM 11O €€ TpaduKy
9 KJIACC
Kox [TpoBepsieMbIe TpeIMETHBIC PE3yIbTaThl OCBOCHUS OCHOBHOW 00pa30BaTEIIbHOMN
MIPOBEPSIEMOTO MporpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHus
pe3ynbTara
1 Urcna v BBIYUCIICHUS
CpaBHUBATH U YIIOPSIOYNBATH PallMOHAIBHBIC U UPPAIIMOHATILHBIC YK CIIa
11
BoinonusaTe apudmeTnyeckue NelCTBUS ¢ pallMOHATIBHBIMH YHCIAMU, COYETast
12 YCTHBIE W MMCbMEHHBIC TPUEMBI, BBITIOJHATH BEIYUCIICHHSI C UPPALMOHATEHBIMH
' YHCIaMU
HaxomuTh 3Ha4YeHUS CTETICHEH C TEJIBIMU TIOKa3aTeNIIMU U KOpHEH, BEIYUCIIATh
1.3 3HAYEHUS YHCIOBBIX BHIPAKEHUIN
14 OKpyrsTh IEeHCTBUTENbHBIE YUCIIA, BBIMOIHIATH MIPUKUIKY pe3ysbTara
' BBIYHCIICHUM, OIIEHKY YMCIIOBBIX BBIPAXKECHHIA
2 YpaBHeHHsI U HEPABEHCTBA
Pemath nuHeiiHbIE U KBaJpaTHBIC YPaBHEHUS, YPABHEHUS, CBOISAIINECS K HUM,
2.1 npocTeiiume ApoOHO-pallMOHALHBIE YPaBHEHUS
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2.2

Pemate cucteMsel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYM: INICPCMCHHBIMU U CUCTCMBbI
ABYX ypaBHCHI/II\/'I, B KOTOPLIX OJHO YPABHCHUC HEC SBJIACTCA JIMHENHBIM

2.3

Pemath TekcTOBBIE 3a/1a4K anreOpanuecKuM CIocoOOM C TIOMOIIBIO COCTABIICHUS
YpaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIepeMEHHBIMU

2.4

[IpoBOAMTH MpOCTEMIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI, B TOM
qucie ¢ IPUMEHEHNEM rpaduyeckux npeacTaBiIeHuil (Hanpumep,
YCTaHABIIMBAaTh, UMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHU PEILICHNUs, €CIIN
HMEET,

TO CKOJIBKO)

2.5

Pemrate nmuHelHbIe HEPaBEHCTBA, KBAapaTHbIE HEPABEHCTBA, N300paXkaTh
pelIeHre HEPABEHCTB Ha YMCIIOBOM NIPSIMOM, 3aIIUCHIBATh PEIICHHUE C ITIOMOILBIO
CHUMBOJIOB

2.6

Pemrats cucTeMbl TUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOYAIOIINC
KBaJApaTHOC HCPABCHCTBO, I/I306pa)KaTB PCUICHUC

CHUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3aIMUCbIBATh PCIICHUEC C TIOMOIIBIO
CHMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a4a4

DOyHKIHT

3.1

Pacnio3HaBaTh pyHKIMHU U3YUEHHBIX BUIOB. [IoKa3pIBaTh cCXeMaTUYECKH
pacIoioKeHne Ha KOOPIMHATHON IIOCKOCTH K

rpadukoB pyHkmii Buga: y = kx, y=kx +b, y=§ +B, y = ax? + bx + C X

B 3aBUCUMOCTH OT 3HaYeHUN K03()(PULIMEHTOB, ONKMCHIBATh CBOMCTBA (PYHKLIUI

3.2

[TokaspIBaTh CXeMaTHYECKH PACIIONOKEHNE HA KOOPIMHATHON TIOCKOCTH
rpadukoB QyHKIMIA BHAA y=v/X , y = [X| ¥ ONHCHIBATh CBONCTBA (yHKIIMI

3.3

Ctpoutb u n300paxarb CXeMaTHYECKH rpauKu KBaJpaTUUHBIX (PYHKIUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKINH 10 UX rpaduxam
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Pacno3naBaTh KBaipaTHYHYIO (QYHKIHIO 10 (hopMyIie, TPUBOAUTEH TIPUMEPHI

3.4 . .
KBaIpaTUUHBIX QYHKIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPUN
4 ApudmeTrueckas U TeOMETpUYECKas IPOrpeccuu
41 Pacnio3HaBaTh apupMEeTHYECKYIO M TEOMETPUUECKYIO IIPOTPECCUH MTPU PA3HBIX
' crocobax 3aaaHus
4.9 BbINOMHATE BRIUMCIIEHUS € UCTIOIb30BaHUEM (OPMYJI N-TO WieHa
' apupMETHIECKON U TEOMETPUIECKON TPOTPECCH, CYMMBI TIEPBBIX N YJICHOB
4.3 N306paxaTh 4ieHbl IOCIEI0BATEIBHOCTH TOUKAMU Ha KOOPAUHATHON TUIOCKOCTH
Pematsb 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU MOCJIEI0BATEILHOCTSIMU, B TOM UHUCIIE
4.4 3a/1a4M U3 peanbHOM )KU3HM (C UCTIOIb30BAHUEM KAIbKYJISATOPA, HUPPOBBIX

TEXHOJIOTHIA)
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HpOBepHeMble 3JIEMEHTHBI COACPKaAHUSA

7 KyIacc
Kon IIpoBepsieMblii 2JIEMEHT COEpKaAHUS
1 Yucna v BBIYMCIECHUS
JlpoOu 0OBIKHOBEHHBIE U IECATHUHBIE, IEPEXO0]] OT OAHOM (POPMBI 3amucu Ipobdeit K
11 npyroi. [loHsTHe pallnOHAIBHOTO YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSOUMBAHUE
' palMOHANIBLHBIX YKCET
Apudmernueckue JeHCTBU ¢ palliOHAIbHBIMU Ynciaamu. Pemienue 3a1au U3 peaabHOM
1.2 IPAKTUKHU Ha YacTH, Ha ApoOu
13 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIeM: ONpe/IeIeHue, IPeoOpa30BaHNe BbIPAKEHUH Ha
' OCHOBE ONpe/EICHHUs, 3aI1Ch OOIBIINX YHCEI
[TponeHTsl, 3anKCh IPOLIEHTOB B BUJE IpOOU U IpoOU B BUJE MIPOLIEHTOB.
14 Tpu OCHOBHBIE 3a/1a4l HA MTPOLIEHTHI, PEILICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU
[IpuMeHEeHNE NPU3HAKOB  JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTENH
1.5 HATypaJIbHBIX YHCEell
PeanbHble 3aBHCHMOCTH, B TOM qucie npsimast U  oOparHas
1.6 IIPONOPLIUOHAIILHOCTH
2 Anrebpanyeckue BhIpaXKEHHUs
IIepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAYCHUS
2.1 NEPEMEHHBIX
[IpencraBneHne 3aBUCUMOCTH MEXK/1y BETMUMHAMHU B BUIE GopMyJbl. Beranciaenus no
2.2 dbopmymnam
53 [Ipeo6pa3oBanue OYKBEHHBIX  BBIPQKECHUH, TOXIECTBEHHO paBHBIE
' BBIPAKCHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeaeM
OpnnHowniensl 1 MHOrowIeHbl. CTeneHb MHOTOWIeHa. CloXeHue, BHIYMTaHuUE,
2.5 YMHOKEHHE MHOTOYJICHOB
DopMyJIBl COKPAILIEHHOTO YMHOKEHUS: KBa[paT CyMMBI U KBaJpaT Pa3HOCTH.
26 ®opmyna pa3HOCTH KBapaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTENH
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3 VYpaBHeHus
YpaBHeHUE, KOPEHb YPaBHEHUS, ITpaBuiia IPeoOpa3oBaHUsl ypaBHEHMUS,
31 PaBHOCHUIIBHOCTb YPaBHEHUI
JIuHeitHOE ypaBHEHUE C OJTHOM MTEPEMEHHOM, YMCIIO KOPHEH JINHEHHOTO YpaBHEHUA,
3.2 peleHne IMHENHBIX YPaBHEHUN
CocraBieHre ypaBHEHUH 110 YCIOBUIO 3aJa4i. Perienre TEKCTOBBIX 3a7a4 C IIOMOIIBIO
3.3 YpaBHEHUH
3.4 JluHeitHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema 1ByX JIMHEHHBIX YPaBHEHUM ¢ ABYMsI IEpEMEHHBIMU. PelieHue cucrem
35 ypaBHEHH CIOCOOOM MOJCTaHOBKU. [IprMeps! peleHns: TEKCTOBBIX 3a/1a C
' TIOMOIIBIO CUCTEM yPABHEHHUH
4 Koopaunats! u rpapuku. yHkunu
4.1 KoopauHara TOYKH Ha IPSIMOMA
YucnoBsle NpOMEXYTKU. PaccTossHIE MEX Ty IBYMS TOUKaMU KOOPAMHATHOM MPSMOI
4.2
43 [IpssmoyrospHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca 1 OpIMHATAa TOYKH Ha
' KOOPJIMHATHOM MJIIOCKOCTH
[Tpumeps! rpadukos, 3ananHbIX GopMynamu. UTeHne rpaKOB peabHBIX
4.4 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. ['paduk pynkunu. CBoricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, ee rpaduk. I'padux GyHkmm y = [X|
I'paduueckoe pemieHne TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHMA
4.7
8 knacc
Kon IIpoBepsieMbIil 3JIEMEHT CONEpKAHUS
1 Uucna v BBIYUCIECHUS
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KBanpatnslit kopenb u3 uncina. [lonarue o0 uppaionaibHOM ducie. JlecaTuunbie

11 NpUOIIKEHUST UPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTUYECKUX KBAAPATHBIX KOPHEH U UX MPUMEHEHUE K TPeoOpa3oBaHUIO
19 YUCJIOBBIX BBIPAKEHUN U BHIYUCIICHUSIM.
JelicTBuTENBHBIC YMCTIA
1.3 Crenenb c 11e7bIM TIOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alKCh YHCiia
2 Anrebpandyeckue BhIpaXEHUS
KBagpaTHbsiii TpexuseH, pasioKeHue KBaJAPATHOTO TPEXUWIeHA Ha MHOKHUTEIN
2.1
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKECHHE, AeNIEHUE anreOpandeckux apobei
2.4 PanrionansHbIe BIpaKEHUS U UX TIPeoOpa3oBaHue
3 YpaBHeHHsI U HEPABEHCTBA
KBaapaTtHoe ypaBHeHue, popmyia KopHEl KBaapaTHOTO ypaBHeHHs. Teopema Buera
3.1
3.2 Pemenue ypaBHeHM, CBOIAIIMXCSA K JIMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiinme qpoO6HO-paliOHAIEHBIE YPABHEHUS
I'padmueckas uHTEpIIpEeTaAlls YPAaBHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM JTUHEHHBIX
34 YpaBHEHUH C ABYMs NEPEMEHHBIMU. [[prMephl pelieHust CUCTEM HETMHEUHBIX
yYpaBHEHUH C IBYMs TIEPEMEHHBIMH
3.5 Pemenrie TeKCTOBBIX 337124 aNreOpandecKuM crocooom
3.6 UYucnoBble HEPABEHCTBA U MX CBOHCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpEeMEHHOM
3.8
PaBHOCHIIBHOCTH HEPAaBEHCTB
3.9 JIuHeliHble HEpaBEHCTBA C OJJHON EPEMEHHOMN
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU EPEMEHHON
4 OyHKIUU




24

[onstue pynkuuu. O61aCcTh OMpeIeeHHs] U MHOKECTBO 3HaueHU GyHKIuu. CrocoObl
4.1 3amanus QyHKIUN
4.2 I'padux Gpynkuuu. YreHue cBoicTB GyHKIMHU O ee rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONINX PEATbHBIE TPOIECCHI
OyHKITNH, OTMCHIBAIOIIUE MPSIMYIO i OOPATHYIO MPOITOPIIHOHAIBEHBIC 3aBUCUMOCTH, UX
4.4 rpaduKu
45 ®dynknun y = x2, y = X3
4.6 ®ynkmn Y= vx , y = |X|
4.7 I'padmueckoe penienre ypaBHEHUH U CUCTEM ypaBHEHUI
9 kiacce
Kon [IpoBepsieMbIil JIEMEHT COEepKAHUS
1 Yucna 1 BIYUCICHUS
ParmonanbHeIe 4ncia, MppalMoOHaIbHbBIC YHCIa, KOHEUHbIE M OCCKOHEYHBIE JIECATUYHbIC
11 Ipobu
MHOKeCTBO JIEHCTBUTEIBHBIX YHCE, IEHCTBUTENIBHBIC YMCIIa KaK OECKOHEYHBIE
JecATUYHbIEe poOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
1.2 JIEUCTBUTEIBHBIX YUCET M KOOPAUHATHOMN MPSMOM.
CpaBHeHUE IEHCTBUTENBHBIX YUCEI
13 Apudmernueckne 1eHCTBHS C ICHCTBUTEIBHBIMHI YHCIAMH
W3mepenus, npubamkeHus, oleHKd. Pa3meprl 00BEKTOB OKpPYKaIOIIEro MUpA,
JUTUTEIHHOCTH MPOIECCOB B OKpYXKatoiiem mupe. [IpubnmkxeHHoe 3HaueHe BETNYHHBI,
14 TOYHOCTb NpHOIMKeHHs. OKPYTIIEHHE YUCEll.
IIpukunka v OLEHKa pe3yJIbTaTOB BEIYMCICHUN
2 VYpaBHeHUsI U HEpaBEHCTBA
2.1 YpaBHEHHUS ¢ OAHOU ITEPEMEHHOMN
2.2 JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMUXCS K IMHEHHBIM
2.3 KBaznpaTtHoe ypaBHeHue. Penienue ypaBHEHH, CBOASIIIUXCS K KBaJPATHBIM
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bukBanpatHoe ypaBHenue. [Ipumeps! perieHus: ypaBHEHUN TPEThE U Y€TBEPTOM

2.4 CTETIeHEW pa3IoKEeHHEM Ha MHOKHUTEIN
2.5 Pemenue 1poOHO-paiMOHAIBHBIX YPaBHEHUI
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHEHHE ¢ ABYMS TTIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemenue cuctem AByX JIMHEHMHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMU
Pemenue cucrem AByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOU
2.9 CTETEeHU
2.10 I'paduueckas mHTEpIIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMA
2.11 Pemenre TekCTOBBIX 3a71a4 aNreOpandecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenne muHENHHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenne cucreM ITMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBa
2.16 I'paduueckas HHTEpIIpETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU
3 OyHKIIH
KBanparnunas gynkius, ee rpadux u cBoiicta. [lapadomna, KoopauHATHI BEPIITUHBI
3.1 napaboibl, 0Cb CUMMETPHH MapadoIibl
3.2 I'paduku Gpynkimii y = kx, y = kx + b u ux cBoiictpa
I'paduku pynkmit y=E , Y = X3 1 ux cBoiicTBa X
3.3 X
3.4 I'paduxu pyrkiumit y=vx ,y = |X| u ux cBoiictpa
4 YucnoBbie MOCIEI0BATEIBHOCTH

4.1

Omnpenenenue U cnocoObl 3aaHNs YUCIIOBBIX MOCIEA0BaTEIbHOCTEH. 3a1anne
MIOCTICIOBATEIBHOCTH PEKYPPEHTHOU (hopMyItoi 1 popMyJIoi n-To YieHa
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Apudmerrnueckas nporpeccusi. opmysbl n-ro wieHa apupMeTHIecKoil mporpeccuu,
4.2 CYMMBI IIEPBBIX N YICHOB

I'eomeTrpuueckas nporpeccusi. @opMyJibl N-TO WieHa TEOMETPUUYECKON MPOTPECCUH,
4.3 CYMMBI IIEPBBIX N YJIECHOB

N3o6pakenue 1wieHOB apu(PMETHIECKON U TeOMETPUUYECKON POrpeccuii TOuKaMu Ha
44 KOOPAMHATHOM IIOCKOCTH. JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN POCT
4.5 Crno’xHbI€ TPOLIEHTHI

4. TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3/iesioB U TeM JuekTponHbIe (UHPpPOBLIE)

Ne i/ HpOrpaMMBI KoauuectBo  ogpazosarensHbie pecypesl
4acoB
1 Yucna v BRIYMCICHUS. ParioHanbHbIe 25 Bu6mmorexa [OK
“mcia https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
2 AZTEOpaHIECKHE BLIPDKCHH 27 https://m.edso00.ru/7f415b90
bu6mmorekxa [JOK
3 ¥ PaBHEHILL I HEpaBeHCTBa 20 https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24
0OpAMHATEL i rpaduicH. Pynicin https://m.eds00.ru/7f415b90
bu6nmoreka [JOK
IT
S OBTOpEHHE 1 0000meHHe 6 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

HaumeHoBaHue pa3ieioB U TeM

DJIeKTpOHHbIe (HH(POBHIE)

Ne i/ mporpaMMb f;’cﬂ(::*eCTBO o0pa3oBaTe/IbHbIE PeCypChl
1 Uucna u Beruncnenus. KBagpaTHeie 15 bubnuotexa [JOK
KOpHH https://m.edsoo.ru/7f417af8
9 Uucna n Beruncnenus. CTeneHs ¢ p bubnmnoreka [JOK
LEJIBIM [TOKA3aTENEM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKECHUS. 5 bu6muoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKECHHUS. 15 bubmuoreka [{IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHEHUS U HEPABEHCTBA. 15 bubnuorexa [JOK
KBagpartnble ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHEHUs U HEPABEHCTBA. 13 bubnmnorexa [JOK
Cucrembl ypaBHEHU https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 bubnuotexa [JOK
Hepagencrtra https://m.edsoo.ru/7f417af8
8 @OyHkuu. OCHOBHBIE OHITHS 5 E;ISSHII//I;T:;(:)?S/I; f4174f8
9 Oynkiun. Yucnossle GyHKINU 9 ﬁ;f;;ﬁfg;?ﬁ}; f4174f8
10 losropenne n 06obmenne E;I;ZH/P/I;T:;;? rC:/I§f417af8
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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 KUIIACC

DJIeKTPOHHBIe (HU(POBHIE)

ITPOIT'PAMME

Ne HanmenoBanue pa3jieiioB 4 TeM KOMMIECTEO | 06na308aTetRMLLE DOCVCLT
n/n NPOrpamMMbl YACOB p pecyp
1 Ywucna 1 BEIYUCICHUS. 9 bubnuotexa [JOK
JlericTBUTENIbHBIE YUCIIA https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. 14 bubnmoreka [JOK
YpaBHEHUS C OJTHOW MEPEMEHHON https://m.edso00.ru/7f419d08
3 YpaBHEHUs 1 HEPABEHCTBA. 14 bu6nuoreka [IOK
Cucremsl ypaBHEHUI https://m.edso0o.ru/7f419d08
4 YpaBHEHHUs 1 HEPABEHCTBA. 16 bubmuorexa [JOK
HepagenctBa https://m.eds00.ru/7f419d08
> Dyt 16 ]r?;:r?sﬂ;r?wT:;si(])l 8/5f419d08
6 YucnoBble IOCIEI0BATEIBHOCTH 15 ngg;ﬁf;;gﬁ}; £419408
7 [ToBTOpEeHME, 0000IICHHE, 18 bu6mmorexa [JOK
cUCTEeMaTu3alus 3HaHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102
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