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¢ yuérom YMK Anrebpa, 7, 8, 9 knaccel/ MakapsraeB FO.H., Munmrox H.I'., Hemikos

K.H. u npyrue; non pepakuuei TensikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3natenbctBo «IIpocBemienuey



HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBAs€TCS OJHHUM W3 OINOPHBIX KYpCOB OCHOBHOTO OONIETO
o0Opa3oBaHusA: OHA 00ECNEUMBAECT U3yYEHUE JIPYTUX IUCLHUILIINH, KaK €CTECTBEHHO-
HAay4YHOIrO, TaK M TYMaHUTApHOrO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
MPOJOJKEHUsT 00pa30BaHMsI M B MOBCEIHEBHOW XU3HU. Pa3Butue y oOywarouimxcs
HAyYHbIX MPEICTAaBICHUH O TMPOUCXOXKIACHUM M CYHUHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpa)KeHUsT MaTEeMAaTUYECKON HAyKOW SIBJICHHMM U MPOIIECCOB B
OpUPOJIE U OOIIECTBE, POJIU MATEMATHUYECKOTO MOJIETUPOBAHNS B HAYYHOM MO3HAHUU
U B MPaKTUKE COCOOCTBYET (hOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAYECTB
MBIIIJIEHUSI, HEOOXOAUMBIX ISl aJanTalliid B COBPEMEHHOM LU(POBOM 00IIECTBE.
N3yuyenue anrebpbl obOecrieunBaeT pa3BUTHE YMEHHUs HaOJI01aTh, CPaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIHOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBaTH CBOM JIEUCTBHUSI M BBIBOABIL, (HOPMYIUPOBATH
yrBepkaeHuss. OcBoeHue Kypca anreOpbl 0OecreyrMBaeT pa3BUTHE JIOTMYECKOTO
MBIIIJICHUS 00YyYaloUIuXcsi: OHM HCIOJIB3YIOT JCAYKTHBHBIE M WHAYKTHUBHBIC
paccykaeHusi, 0000IIeHHe W KOHKPETH3allhlo, a0CTparupoBaHUE U aHAJIOTHIO.
OOyueHue anreOpe mpeanojaraeT 3HAUYUTENbHBIE OO0BEM  CaMOCTOSTENBHOM
JESITEIbHOCTH 00YYaroIuXcsi, IO3TOMY CaMOCTOSITEJIbHOE PELIEHUE 3a]ad sIBISIETCS
peanuzanyeil 1esITeIbHOCTHOTO MPUHIUIA O0YUEeHMUSL.

B crpykrype nporpamMmMbl ydyeOHOTO Kypca «AireOpa» 1uiss OCHOBHOTO OOLIETO
00pa30BaHUs OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIbHO-METOANYECKUE JTMHHUU:
«Yucna ¥ BBIYMCIEHUS», «ANreOpandyeckue BBIPAXKEHUN», «YPABHEHUS W
HEpPABCHCTBa», «PyHKIMW». Kaxmas U3 3TuX comepKaTesibHO-METOIMYECKUX JINHUN
Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYECHUsI Kypca, B3aUMOJCHCTBYS C IPYTHUMHU
ero JguHUAMH. B Xxome wu3yueHuss ydeOHOro kypca OOydaroIIMMCS MPUXOJUTCS
JIOTUYECKHU PaCCYKIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M ¢
3TUM B MpOrpaMMy ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feinax MaTeMaTH4eCKOIO
oOpa3oBaHUsA W  CHOCOOCTBYIOIIME  OBIQJACHUIO  OOYYAIOIIMMHUCS  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4yecKoro s3blka. CoaepkaTeapHOM W CTPYKTYpHOU
OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCS €ro HMHTErPUPOBAHHBIHN
XapakTep.



Copmepxxanne nuHUU «Yucia ¥ BBUKCICHHUS» CIYXKUT OCHOBOW IS
JaNbHEMIIEr0o M3y4YeHUsT MAaTE€MaTUKH, CIIOCOOCTBYET DPA3BUTHUIO Y OOYYarOMIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS MOJB30BATHCS aJrOpUTMaMu, a
TaKKe MPHOOPETECHUIO MPAKTUYECKHX HABBHIKOB, HEOOXOIMMBIX IJI TOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHUS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C pAlMOHATBHBIMA W HWPPAIMOHATBHBIMUA YHUCIIaMH, (HOPMUPOBAHUEM
MIPEACTABIECHUNA O NEWCTBUTEIBHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YMCIOBOU JIMHUU
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHMUIO.

Copeprxanue JByX allreOpanyecKux JUHUN — « Alredpanyeckue BhIpaKeHUs» U
«YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (QOPMHUPOBAHUIO Yy OOYyYArOMIMXCS
MaTEMaTUYECKOro arrmapaTa, HEoOXOJMMOIro Jis peuleHus 3aJad MaTeMAaTHKH,
CMEXXHBIX MPEJIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0Opa3oBaHusi y4eOHbBI MaTepuall TPYHIUPYETCS BOKPYT pallMOHAIBbHBIX
BbIpakKeHUU. AJrebpa JAEMOHCTPUPYET 3HAYEHUE MATEeMAaTHKH Kak S3bIKa JUIs
NOCTPOCHHSI MATEMAaTHUYECKUX MOJIEJIeH, ONMKUCAaHUs MPOLIECCOB U SABJICHUM PealbHOTO
mupa. B 3amaum oOydyeHuss anreOpe BXOIAT TakKe JajibHEWIIee pa3BUTHE
QITOPUTMUYECKOTO MBIILIEHUS, HEOOXOIMMOTO, B YACTHOCTH, JIsI OCBOCHHS Kypca
MHPOPMATHKH, W  OBIAJCHWE  HABBIKAMH  JEAYKTUBHBIX  pPacCyXICHUH.
[IpeoGpa3zoBaHrue CHUMBOJBHBIX (QOpPM CIOCOOCTBYET PAa3BUTHUIO BOOOpaKEHHS,
CIIOCOOHOCTEH K MaTEMAaTUYECKOMY TBOPYECTRBY.

Copnepxanve (yHKUIMOHATBHO-TPAPUUECKON JIMHUM HAIEJICHO Ha MOJIy4eHHE
oOy4JaromuMHCs 3HaHUN 0 PYHKIMSAX KaK BaKHEHIIel MaTeMaTHYeCKON MOAeNn AJis
ONMMCAHMSI M MCCIENOBAaHUSA PAa3HOOOpPA3HBIX MPOLIECCOB U SABJICHUM B MPHUPOAE U
oOmectBe. M3yyenue marepuania cnocoOCTBYET Pa3BUTHIO y OOYUYaIOIIMXCS YMEHUS
UCIIONIb30BaTh pa3jUYHbIE BBIPA3UTENbHBIE CpPENCTBA SI3bIKA MATEMaTUKA —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckre, BHOCHUT BKIaJ B (opmupoBaHue
IPEICTaBICHUH O POJIM MaTEMAaTUKH B PAa3BUTUU LIUBHINU3AIMHU U KYJIbTYPBHI.

CormacHo ydeObHOMY IIaHy B /-9 Kilaccax wu3ydyaercs YYeOHBIM Kypce
«Anrebpa», KOTOPBII BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl COJEpIKaHUs:
«Yucna ©  BBIYUCICHUS», «AnTeOpamdecKkue BBIpOKCHHS», «YpaBHEHUS W
HEPaBEHCTBaY», «DYyHKIIUNY.

Ha usyuenue yueOHoro kypca «Anrebpa» otBomutcs 204 gaca: B 8 kimacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B HeZIENIO).



COAEPXAHUE OBYUYEHUA
8 KIIACC

Yuciia v BbIYUCTCHUS

KBagparueiii kopeHbp u3 uucia. I[loHsTHe 00 HpPpaLMOHATBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUST UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHUCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [[€CTBUTEIILHBIE YUCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ cporictBa. CTaHIapTHas 3alKCh YHACIA.

AJire0panyecKue BbIpasKeHU s

KBanpatublii  TpéXusneH, pa3lioKEHHE KBAJAPATHOTO TpEXWIEHAa  Ha
MHOKUTEJIH.

AnrebGpanueckass aApodb. OCHOBHOE CBOMCTBO anreOpanveckoil apoOu.
CrnoxeHue, BbIYUTAHUE, YMHOXEHUE, JICJICHHE airedpauvdeckux JApoOer.
PanrionanbHbIe BRIpQKEHHS U UX MPE0Opa3OBaHUE.

YpaBHeHUsI U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEW KBaJIpaTHOTO  YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUI, CBOASIIUXCS K JIMHEMHBIM M KBAJAPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATBHBIE YPABHEHHUS.

['paduueckas mHTEpHpeTanys ypaBHEHHUU C JBYyMs MEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpaBHEHHUU C JABYMS MEpeMEHHbIMHU. [IpuMepsl pelieHHs cucTeMm
HEJIMHENWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 337124 anreOpandyeckuM CIiocoOOM.

YuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHOM MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOM.

DOyHKUUA

[lonsitue ¢ynxkumu. OOMacT, oOMpeneseHUuss W MHOXECTBO 3HAaYeHUH
¢ynkiuu. CriocoObl 3a1anus QyHKIINA.

I'padpux dbynxkuuu. Utenuwe cBoiicTB (yHkmuu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKIUN, OTPAKAIONIUX PEATbHBIE MPOIIECCHI.

OYHKIIMK, OMNHUCHIBAIOIIAE TPIMYI0 W OOpaTHYI0 MPOTOPIUOHAIBHBIC
3aBrcuMOCTH, ux rpadukn. Oyakmuu Y = X2, y = X3, y = Vx, y=|x|. [paduueckoe
pelIeHUE YPAaBHEHHUM U CUCTEM YPaBHECHUHU.

9 KJIACC

Yuciaa 1 BLIYHCIEHHUS
PaI_II/IOHaJ'IBHBIe qucia, UppalruOHAJIbHBIC YMCJIda, KOHCYHBIC H OECKOHCUHbBIC
ACCATHYHBIC I[pO6I/I. MHOX€eCTBO I[GﬁCTBHTGJIBHBIX HUCCII, HGIZCTBHTCJH)HI)IG quciia



KaK OCCKOHEUHBbIE JECSATUYHBIE NpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPAUHATHOU IIPSAMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX UHCEN, apumeTuyeckue JEUCTBUS C
JNEUCTBUTEIBHBIMU YHCIIAMMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAKOIIETO MHUpPA, JJIMTEIBHOCTh MPOIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHNUE BEJIIMUUHBI, TOUHOCTh MpuoOIkeHus. OKpyrieHue
yucel. [Ipukuika v oleHKa pe3yIbTaTOB BEIYMCIICHHUIA.

YpaBHeHUsI U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOASIIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOJSIIMXCS K KBAJPATHBIM.
buksanparHoe ypaBHenue. [Ipumepsl penieHuss ypaBHEHUM TPEThe U 4ETBEPTOU
CTEIECHEN Pa3I0OKEHUEM HA MHOKUTEIH.

Pemennie npoOHO-palMoOHAIbHBIX ypaBHEHHH. PerieHue TEKCTOBBIX 3ajay
anreOpanyecKuM METOJIOM.

VYpaBHeHHE C IBYMs MEpEeMEHHBIMU U ero Trpaduk. PerieHue cuctem IBYX
JIMHEMHBIX YpaBHEHUM C AByMA NEPEMEHHbIMU. PellieHue cucTteM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpou creneHu. ['paduueckas
UHTEpIpETALUs CUCTEMbI YPABHEHUN C IBYMsSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a1a4 aareOpandeckuM CriocoOoM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemienve JMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. Pelmrenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHo. KBanpaTHble HeEpaBEHCTBaA.
['paduueckass wHTEeprnpeTands HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
EPEMEHHBIMU.

DOyHKUUMN

KBampatnunas ¢yukmus, e€ rpaduk u cBoiictBa. [lapabosia, KOOpaHHATHI
BEPIIUHBI TapadoJIbl, OCb CHMMETPHUH TTapadoJIbI.

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

YucaoBbie MOCAEI0BATEIbHOCTH U IPOrPecCUm

[lonsiTHe YKCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHuE IOCJIEeA0BATENIbHOCTH
peKyppeHTHOH dopMynon u GopmyIoit N-To YieHa.

Apudmernyeckas U TeoMeTpudeckas mnporpeccun. PopMynbl N-TO YiieHA
apuPMETHIECCKON ¥ TEOMETPUUECKON MPOTPECCHIl, CYMMBI TIEPBBIX N YICHOB.

N306pakeHrne WiIeHOB apu(PMETHYECKOH M TEOMETPUUYECKON MpOrpeccuid
TOYKaMH Ha KOOPJIAWHATHOM IUIOCKOCTH. JIMHEHWHBIN M 3KCHOHCHIUAIBHBIN POCT.
CI10KHBI€ MTPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHS MpOrpaMMbl Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) naTpuoTnYecKoe BOCIIMTAHUE:

NpOSIBIIGHUEM HMHTEpeca K TNPOUUIOMY U HACTOSILIEMY POCCHICKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKON MaTeMaTH4eCKOW MIKOJIbI, K MCIOJB30BAHUIO 3TUX
JTOCTH)KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA W peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) TpyAoBOE BOCTIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU NPAKTUYECKUX 3a7a4
MaTE€MAaTHYE€CKON HaIpaBICEHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JKM3HU Ui YCHENTHOW mpodeccroHaIbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOe BOCIIMTAHHE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY U  3CTETHMUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUH, PACCYXKIACHUH, YMEHHIO BHJIEThH
MaTeMaTU4YeCKNEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

OpUEHTAIlMell B JEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJOBEKa, MPUPOJbI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKW Kak cdepsl YeIoBEYECKOU
NEATENIbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTU JJISl Pa3BUTHUS LIMBUIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKW M MAaTeMAaTHYE€CKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEIHCKOM
NEeATEeNIbHOCTH;



6) ¢u3myeckoe BocnuTaHHe, (OPMHPOBAHHE KYJIbTYPbl 30POBbA H
IMOIMOHATBLHOTO 0J1ATOTIOTy M

TOTOBHOCTBHIO TPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEpecax CBOETO
3I0pOBbs, BEIEHHUA  3J0pOBOro  oOpa3a JKM3HM  (340pOBOE  IHTAHHE,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUM M OTIbIXa, peryysipHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa Jpyroro 4ejoBeKa;

7) 3K0JI0rNYecKoe BOCTIMTAHUE:

OpUEHTAIMEN HA MPUMEHEHNE MATEMAaTUUECKUX 3HAHHUM JJIsl PEIICHUS 3aa4u
B 00JIaCTH COXPAHHOCTHU OKpY’Kalolleld Cpejbl, TJIAaHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JJIsI OKpYXKaroleh cpejbl, OCO3ZHaAaHUEM
100aJIbHOTO XapaKTepa dKOJOTHUECKUX MPOoOJIeM U MyTel UX PEeIICHUs;

8) amanTanusi K M3MEHSIOMMMCS YCJIOBHAM CONMAJIBLHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEONPEACTEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTHUECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCA Yy JPYTUX JIOJICH, MPUOOpPETaTh B COBMECTHOW JEATCIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbITA JPYTHUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
(dbopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SABJICHUIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYallMiO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble DPEIICHUs U JACUCTBUS, (OPMYNHpPOBATH W OLIEHUBATH PUCKH U
NOCITIEICTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

e BBISIBIIATh U XapPAKTEPU30BATh CYIIECTBCHHBIC MPU3HAKK MATEMATUYECKHX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHIMHU, (OPMYIUPOBATH
ONpEJICJICHUs]  MOHSATHH, YCTAHABIWBATH  CYIIECTBEHHBIM  MPU3HAK
KJIacCH(UKAIIUK, OCHOBAHUSA JUIi OOOOINEHHWS W CPAaBHCHUS, KPUTCPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCIPHHUMATh,  (opMynaupoBaTh W  TPEeOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPJAUTEIbHBICE W OTpHUIIATEIbHBIC, €IMHWUYHBIC, YaCTHBICE U OOIIHUe,
YCJIOBHBIE;



eBBISIBIISITh ~ MaTeMaTHUYECKWe  3aKOHOMEPHOCTH,  B3aMMOCBS3H u
npoTuBOopeurss B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSAX,
npeajgaraTh  KpUTEpPUHM A7 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
[IPOTUBOPEUHNIL;

e ICTIATh BBIBOJBI C HCIIOIH30BAHMEM 3aKOHOB JIOTUKH, IACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e pa30upaTh JOKA3aTEIbCTBA MAaTEMATHYECKUX YTBEPXKACHHUU (NIPSIMbBIE U OT
IPOTHBHOIO), MPOBOJUTH CAMOCTOSITENIFHO HECIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKuX (PaKToOB, BBICTPAWBATh APTyMEHTAIMIO, TPUBOJHTH
IpUMepBl U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BIOMpaTh Ccrnoco0 pelmieHus y4dyeOHOW 3alauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUs, BBIOMPATh HauOoOJee TOAXOASIIUNA C YYETOM
CaMOCTOSITETTFHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeIbCKUe AeiicTBHSA:

¢ ICIIOJIF30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKIUI WHCTPYMEHT MO3HAHUS,
(GopMyTUpOBaTH BOIMPOCH], (UKCHUPYIOIIWE TPOTUBOPEUYUE, MPOOIIeMy,
CaMOCTOSITETTFHO YCTaHaBIMBAaTh HMCKOMOE U JlaHHOe, (HOpMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE,

¢ IPOBOJIUTh 10 CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOONbIIOE  MCCIENOBaHUE  TIO YCTaHOBIICHUIO
O0COOEHHOCTEM MaTeMaTUYeCKOro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITENIBHO (POPMYIHUPOBATH OOOOIIEHHUS W BBIBOABI 1O PE3YJIbTaTaM
POBEIEHHOTO HAOJIOJEHUS, UCCIEIOBaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTAaTOB, BEIBOJAOB M 000OIICHUI;

e IPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATh
MIPEINOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanueii:

 BBISIBJISITh HEJOCTATOYHOCTh W M30BITOUYHOCTh HHGPOpPMAIUH, JaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

 BBIOMpATh, AHAJU3UPOBATH, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3IUYHBIX BUIOB U (OPM NpEACTaBICHUS;

e BBIOMpaTh (GOpMYy TIpEeACTaBICHHS WH(QOpPMAIMU W WIUIFOCTPUPOBATH
perraemMbie 3aJadd CXeMaMH, JIuarpaMMam#, HWHOW Tpadukold U uX
KOMOMWHAIIHSIMU;

* OLICHUBATh HAAEKHOCTH HH(MOPMALMKA TIO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTeleM WK ¢(hOpMYITHUPOBAHHBIM CaMOCTOSITENBHO.

KomMyHnKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUSA:



e BOCIPUHUMATh U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU
U 1EeIsIMU OOIIeHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOUKY
3pE€HHs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY
pelieHus 3aJa4u, KOMMEHTUPOBATH MOJYUEHHBIN pPe3ybTarT;

e B X0JI¢ O0CYXJCHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CY>KIaeMOW TEMBI,
npoOJIeMbl, peraeMoi 3a1auu, BEICKa3bIBaTh WU, HAIIEJICHHbBIE Ha TTIOMCK
pelIeHns, COMOCTABISITh CBOU CYXIEGHHS C CYXICHUAMH JPYTUX
YYaCTHUKOB Juajiora, oOHapy>KUBaTh pa3jiM4Me€ U CXOJCTBO MO3UIINH, B
KOppEeKTHOH (popMe popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

e IPEACTABIISITH PE3YAbTATHI PEUICHUS 3a/1a4ul, SKCIIEPUMEHTA, UCCIIEAOBAHMS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (OpPMAT BBICTYIUICHUS C Y4ETOM
3a/1ay Mpe3eHTal U 0COOCHHOCTEHN ayIMTOPUH;

e IOHUMATh U MCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON W WHIUBUIYaTbHOU
paboTHI P PEIICHUU YUeOHBIX MAaTEMAaTHYECKUX 3a/aY;

e IPUHUMAThH 11€JIb COBMECTHOMW JI€STEIbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pachpenensiTh BUIBI pabdOT, J0TOBapUBATHCA,
00CyXJ1aTh TPOIIECC U PE3YJIbTAaT pabOThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIO/IEH;

e yJaCTBOBaTh B TPYNIOBHIX ¢dopmMax paboTel (0OCYXaeHHs, OOMEH
MHEHHSIMU, MO3TOBBIE HITYpPMbl W JPYTHE), BBINOJHATH CBOK YacTb
paboThl M KOOPJUHUPOBATH CBOM JIEUCTBUS C IPYTUMU WICHAMHU KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBepcaJbHbIe yUueOHbIE 1elCTBHUS
Camoopranusanus:

e CAMOCTOSITEIBHO COCTABJISITh IUJIAH, AJTOPUTM pEUICHUs 3aJayu (WIH €ro
4acTh), BIOUpaATh CMOCOO peIIeHUss C y4ETOM HMEIOIIHUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ylibTara
pelieHns MaTeMaTUYeCKoM 3a1a4u;

e IPEIBUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH MPU PEIICHUH 3a7auH,
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB,
HAWJIEHHBIX OLIUOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AESITEIBHOCTH MOCTABICHHOW LETU U
YCIIOBUSIM, OOBSACHSTh NMPUUYUHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS LIEJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOydenuss B 7/ KJjacce OOYyYarOIIHMIICS MOIYYUT CIHEAYIOIINE
MpeAMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCJICHUS

BoinonHsATh, coueras YCTHbIE U NHChbMEHHBIC MNPUEMBI, apuPpMeTUYECKUE
JENUCTBUS C PAIMOHAIHLHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKECHUN, MPUMEHSATH Pa3HOOOpa3HbIE
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYMBATH PAlIMOHAIBHBIC YUCTIA.

OKpyriTh yucna.

BrINOTHATS TPUKUIIKY U OIEHKY PE3yJIbTaTa BRIUUCICHUH, OIEHKY 3HaUYCHUM
YUCJIOBBIX BBIpAXXEHUU. BBIMOMHATL ACHCTBUS CO CTEMEHSMHU C HATYpPaJbHBIMH
MOKa3aTeIISIMHU.

[IpuMeHsAT,  TPU3HAKK ~ JICIUMOCTH, PAa3JOKEHHE  Ha  MHOXHUTEIU
HATypAJIbHBIX YUCEI.

Pemath npakTHKO-OPMEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pelICHUs 3aJa4 C YYETOM OTPaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AJsireOpanyecKkue BbIpPasKeHUsA

Hcnonb3oBaTh anreOpandecKkyro TEPMUHOJOTHIO M CUMBOJHUKY, MPUMEHSTH
e€ B mpoliecce OCBOCHHs y4eOHOr0o MaTepuarna.

HaxonuTe 3HaueHUsT OYKBEHHBIX BBIPAKEHHM MPH 3alaHHBIX 3HAYCHUSX
EPEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHMsT — LEJIOTO  BBIPAKEHHS B~ MHOTOWICH
MPUBEACHUEM TIOJOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOWIEHA Ha MHOTOWIEH W MHOIO4WIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIIBI KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

Ocy1iecTBasATh PA3JI0KEHUE MHOTOWIEHOB HA MHOMXUTEIHU C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIero MHOXUTENS, TPYNMNHPOBKU  CJIaraeMblX,
nmpuMeHeHUsT (POPMYIT COKPAIEHHOTO YMHOKCHHUS.

[IpuMensTh nMpeoOpa3zoBaHKsi MHOTOWICHOB ISl PEUICHUS PAa3IUYHbIX 3a7ad
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATypPAIbHBIMH IOKAa3aTEIsIMHU  JJIs
npeoOpa3oBaHUs BHIPAKCHUH.

YpaBHeHU 1 HEPABEHCTBA



Pemate nuMHENHBIE ypaBHEHMs C ONHOU NEPEMEHHOM, NPUMEHsSs IIpaBuia
nepexoja OT UCXOAHOTO ypaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM ypaBHEHHUSI.

[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mpuMepsl Map 4YHCEIN, SBIAIOIMIUXCS pPEIIeHueM JUHEHHOTOo
ypaBHEHUS C ABYMS TIEpEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JIHUHEHHOTO YpaBHEHHS C
JIBYMSI TICPEMCHHBIMHU, TOJB3YACh TpadUKOM, TPHBOJIUTH MPUMEPHI pPEIICHUS
ypaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHCWHBIX YPaBHCHUH C IBYMs IIEPEMECHHBIMHU, B TOM
quclie rpauuecku.

CocTaBnsaTh W pemiath JHWHEHHOE ypaBHEHHE WIM CHCTEMY JIMHEHHBIX
ypaBHEHUI IO YCIOBUIO 3aJa4d, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4H MOJTyYEeHHBIH PE3yIbTaT.

DyHKUUHA

N300paxkaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATAM, JIY49H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YMCIOBBIC MPOMEKYTKH HA
anredpanuecKkoM si3bIKe.

OtmeyaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHU MO 3aJIaHHBIM KOOpJWHATaM,
CTpoUTh rpaduku TUHEHHBIX GyHKIUN. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh € TMOMOIIbIO (GYHKIUNA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSHME, II€HA, KOJIHUYECTBO, CTOUMOCTD,
IIPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMEHTa.

[Torumats rpaduueckuii croco® TpeACTaBICHUS W aHanMW3a WHOOPMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPpa(UKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oy4arolmuMiCs TMOJTYyYUT CICAYIONINE
IpeIMEeTHbIE PEe3yIbTaThI:

Yucua 1 BbIYHUCICHUS

Hcnonp3oBaTh HayalbHBIE TMPEACTABICHUS O MHOXKECTBE JEHCTBUTEIHHBIX
YUCelT JUIsl CPAaBHEHUS, OKPYTJICHUS M BBIYMCIICHUH, H300pakaTh eHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[TpumensaTs TOHATHE apU(METHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHBIE KOPHH, HCIIONB3YS MPH HEOOXOAUMOCTH KaJbKYJSITOP, BBITIOTHSTH
nmpeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIMUX KBAApPATHBIE KOPHHU, WCIOIb3YS
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C TOMOIIBIO JACCATHIHBIX
npoOeii u crenenelt yucina 10.

AJaredpandeckne BbIpasKeHHSs

[IpuMeHAT, TOHATHE CTETEHW C IEJBIM  TI0Ka3aTejeM, BBITIOIHATH
peoOpa3oBaHus BEIPAKECHHM, COJEPIKANTUX CTEIICHH C IEbIM ITOKA3aTEIIeM.

BBITIOJTHATE TOKIECTBEHHBIC TPEOOpa30BaHUs PAIlMOHATBHBIX BBIPAKECHUN
Ha OCHOBE ITPaBWJI ICUCTBHI HAaJI MHOTOYWICHAMH M aJITeOpandeCKUMH TPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKHUTEIIU.

[TpumeHsATH MpeoOpa3oBaHMsI BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaTbHOU MPAKTHKH.

YpaBHeHUs U HEPABEHCTBA

Pemate JMHElWHBIC, KBaJpaTHbIC YpaBHEHUS W PAIMOHAJIBHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHCHUH C ABYMsI IEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHUA M CHCTEM YPaBHCHHUM, B
TOM YHUCJIC ¢ TPUMCHCHUEM TpadUUeCKUX MpPEeCTaBICHUH (yCTaHABIUBATh, UMEECT
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[TepexoauTh OT CIIOBECHOM (hOPMYITMPOBKH 3a/1a4uu K e€ ajnreopandecKkon

MOJIETd C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMBl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYSHHBIN pe3yibTarT.

[IpuMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJI CpPaBHEHHUA, OICHKH,

pemaTh JTMHEeWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOMN U WX CHUCTEMBbI, JaBaTh
rpauyuecky0 WUIIOCTPALIMI0 MHOXKECTBA pEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUA

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA QYHKIUU 110 €€ rpaduKy.

Ctpoutsb rpaduku dIeMeHTapHBIX QYHKIUN BUA:

y = kix, y=x% y=x%y =[x, y= VX, omuchBaTh CBOICTBa UYHCIOBO
bynkiuu o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce o0Oyd4aromuics TMOJIYyYUT CICAYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYHUCICHUS

CpaBHUBAaTh W YMOPSJOYMBATH PAIMOHAIBHBIE W HPPAIMOHAIBHBIE YHCIIA.

BeimonaaTs apudmMeTnueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIIAMH,
couetass YCTHbIE W TIMChMEHHBIE TPUEMBI, BBITIOJHATh BBIYUCICHUS C
UPpaAMOHATHFHBIMHA YHCIIaAMHU.



Haxomute 3HaueHus CTeneHeW C LEeIbIMU [OKa3aTeasiMUd W KOPHEW,
BBIUMCIISATh 3HAUYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JNEUCTBUTEIBHBIC 4YHCIA, BBINOJHATh NPUKHUAKY pe3yibTara
BBIUMCJIEHUM, OLIEHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHeNHbIE W KBaJApaTHBIE YPAaBHEHUs, YPAaBHEHMS, CBOIAIIMECST K
HUM, POCTEHIITNE JPOOHO-PAIIMOHATBHBIC YPABHEHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs I[EPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBIISIETCS TUHEHHBIM.

Pemiate TekcToBble 3amauu  ajreOpandeckuM CIocoOOM C  TTOMOIIBIO
COCTABJICHUSI YPABHEHHUS WJIA CUCTEMBI JIByX YPABHEHUM C JBYMS IIEPEMEHHBIMMU.

[IpoBOAUTH MPOCTENIIINE UCCIETOBAHNUS YPABHEHUU U CUCTEM YPAaBHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpaUUecKuX MpeacTaBiIeHUl (YCTaHABIUBAThH, UMEET
I YpaBHCHUE WIIM CUCTEMA YPABHCHUW PEIICHUS, €CIIM MUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHBICE HEpPAaBEHCTBA, KBAJApPATHBIC HEPABEHCTBA, H300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM NPSMOM, 3alMCHIBATh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOU IPSIMOM, 3aIIMCBIBATh PELICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a1a4.

DOyHKUUMA

PacrioznaBath (yHKIMM W3y4eHHBIX BHIIOB. [loKa3piBaTh CXeMAaTHUECKH

pacIoioKeHHe Ha KOOPAWHATHOM IIOCKOCTH rpadukoB GyHKIui Buma: y = KX, y
=k« +b y=kix,y=ax +bx+c, y=x%y=1x y=|x|, B 3aBucuMocts 0T
3HaueHUN KOA((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (YyHKITUH.

Ctpouth M M300pakaTh CXEMaTUYECKU TpadUKU KBAAPATUYHBIX (DYHKITHH,
OIMMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKITUI O UX Tpaduxam.

PacrioznaBaTh kBajpaTUYHy0 GYHKIHIO TI0O opMyIie, MPUBOJAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, GUZHKHU, TEOMETPHH.

YucJi0BbIE MOCI€0BATEIHHOCTH H IIPOrPecCUm

PacroznaBaTh apu(METHUYECKYI0O W TEOMETPHUYECKYI0 TMPOTPECCHH TP
pa3HbIX criocobax 3agaHusl.

BbIlonHATh  BBIYMCIAEHHUS C HUCHOJb30BaHUEM (opMyn N-ro ujieHa
apuPMETHIECKON ¥ TEOMETPUUECKON MPOTPECCHIl, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh ujeHbl TMOCJIENOBATEIIBHOCTH TOYKAMU Ha KOOPJIUHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMH IOCIIEIOBATEIBHOCTAMH, B TOM
quCclie 3aJ1a4d U3 PEeaIbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrtpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsbl
bubmmoreka [IOK
1 Uwucna u Berancienus. KBaaparaeie KOpHU 15 0 0 httos://m.edsoo.ru/7f417af8
2 Yucia v Berunciienust. CTenes ¢ HelIbIM v 1 0 bu6morekxa [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 0 bubnmuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BhIpaKEHUSI. 15 0 0 bubnuorexa [JOK
Anrebpanveckas 1poOb https://m.edsoo.ru/7f417af8
5 AnreOpanvecKkre BhIpaKEHUS. 5 1 0 bubnuoreka [JOK
KBanpaTubiii TpéxuiieH https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. CUCTEMBI 13 0 0 bubnuorexka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 .H 12 1 0
VYpaBHenus u HepaBeHcTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubmuoreka [JOK
8 PyrKuuH. OCHOBHBIC IOHATH S 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Dynkumn. Hucnossie pyniuun o 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne n 0bobmene 0 1 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 5 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanyecTBO Yacos
Ne [ara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoTsI
1 [TonsiTHEe 06 UppaLMOHAIEHOM 1 bubnuorexa [JOK
' qyucie https://m.edsoo.ru/7f42eaaa
9 JlecsTnaHbIe PUOTIKEHUS 1
' UpPAlHOHANBHEIX YHCEI
Borauciienus ¢ 1ecaTHIHBIMU
3. MPUOJIKECHUSIMHI 1
HMPpAIMOHAIBHBIX YHCEeT
4, JlelicTBUTEIIbHBIC YHCIIA 1
5 CpaBHeHME AEHCTBUTEIBHBIX 1
' qucen
5 CpaBHeHME ACHCTBUTEIBHBIX 1
' ypucen. Pemenue 3a1au
7 KBaapaTHblil KOpeHb U3 YKCla 1 bubmorexa HOK
' P P https://m.eds00.ru/7f42d452
8 ApubMeTHnIeCcKnii KBaJIpaTHBIN 1
' KOpEHb
9. VYpaBHeHue Bua X2 = a 1
10 KBanpaTHblii KOpEeHb U3 1 bubnuorexa [IOK
' MIPOU3BEACHUS U IpoOu https://m.edso0.ru/7f42d862
1 KBanpaTHblii KOpEeHb U3 1 bubnuorexa [IOK
" | crenenu https://m.eds00.ru/7f420862
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BrineceHre MHOXKUTEIS U3-110 ]

12 3HaKa KopHsA. BHecenne bubnnorexa LHOK
' PHA. https://m.edsoo.ru/7f42dd26
MHOYHUTEJIS O] 3HaK KOPHS
IIpeoOpa3zoBanue YHUCIOBBIX
13 BI)II) a)KI;HI/Iﬁ coZep KaIux bubmmorexa [IOK
' p ’ p https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
IIpeoOpa3zoBanne OyKBEHHBIX
14 BIE amIZ:HHﬁ cojle Z]KKa 170.4 bubnmorexa LOK
' P » coneprattt https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[IpeobpazoBaHue BBIpAKEHUH,
15 coJiep KallX KBagpaTHbIE bubmmorexa [JOK
' P P https://m.edsoo.ru/7f42e262
KOpPHHU
16 CreleHs ¢ 1eIbIM ITOKa3aTeIeM bubnmorexa LIOK
' H https://m.edsoo.ru/7f4354a4
17 CBoiicTBa CTEIICHU C IEIBIM bubmuoreka [JOK
" | mokasarenem https://m.edsoo.ru/7f435648
18 [IpumeHneHne CBOMCTB CTENIEHU bubnuoreka [JOK
' C LIEJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7f435648
AnreOpandeckue BbIpaKEHUS,
19 coJieprKallie CTEIEHb C [IeJIbIM bubnorexa [IOK
' AepRatl H https://m.edsoo.ru/7f43599a
oKas3arejieM
20 [IpeoOpazoBaHue BBIpAKEHUH, bubnuoreka [JOK
' COAEpKAIIUX CTENIEHU https://m.edsoo.ru/7f435ed6
CrangapTHas 3alIUCh YUCA.
21 Pemrtenue 3amay ¢ GONBIMIMMU U Eubmorexa IIOK
' A https://m.edsoo.ru/7f436098
MaJILIMU YU CIIaMU
29 KoHnTponbHas pabota o Teme

"KBanparssie kopHU. CTENIEHDb
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C LIeJIBIM ITOKa3zarenem"

ypaBHeHHﬂ H HEPABCHCTBA.

KBaaparHuble ypaBHeHust 15

23. | KsanparHoe ypaBHEHHE 1

24, Henonnoe kBanpaTHoe 1
ypaBHEHUE

25, Pemenne HenoJHbIX ) 1
KBaJIPATHBIX YpaBHEHUI

2. Popmyita KOpHENH KBAaIPaTHOTO 1
YpaBHEHUS

27 Pemrenne IfBa)IpaTHI)IX 1
ypaBHEHUU

28, Haxoxnenue kopHen 1
KBaJIpaTHOTO ypaBHEHUS
Perrenye TeKCTOBBIX 3a7a4 C

29. | TIOMOIIBIO KBAJPATHBIX 1
ypaBHEHUH

30. | Pemenue TekCTOBBIX 3a7a4

31. | Teopema Buera 1

3 Teopema Buera. Pemenue 1
3a/a4

33, Pemenue ypaBHeHuUi, 1
CBOJSIIIIUXCA K KBaJIPATHBIM

34, [Ipocreiimme npobHO- 1
paloHaIbHbIC YpaBHEHHS

35, Pemenue npo6HO- 1

palnMoHaIbHBIX YpaBHEHUN




Pemenue 3a71au 1moMoOIIbIO

36. | npOOHO-pAIIMOHAIBHBIX
YpaBHEHUI
37 KonTtposnsHast pabora 1o teme
" | "KsagparHbie ypaBHeHHS"
bubmmoreka [IOK
38. | Aunure6 0
rebpaiecias Apook https://m.edsoo.ru/7f430382
JomycTuMble 3HaUeHUS
39. TIEPEMEHHBIX, BXOIAIINX B
anredpanvecKkue BbIPAKEHUs
HaxoxaeHne 10mycTHMBIX
40 3HAQ4YECHHUI NIEPEMEHHBIX,
" | BXOJAmHMX B anre0panydeckue
BBIPAKEHUS
a1 OCHOBHOE CBOMCTBO bubmuoreka [JOK
| anrebpanyeckoii 1poou https://m.edsoo.ru/7f4308e6
bu6mmoreka [JOK
42. | C eHue oeii
OkpatlieHite ApobeH https://m.edsoo.ru/7f430a8a
Coxkpaienue apooei ¢
43 HOMf)) bIO a3IJ[1I())>KeHI/I;1 Ha bubmorexa HOK
' TRIoPp https://m.edsoo.ru/7f430f44
MHOHUTEIHN
Coxkpaienue qpooei. bubnuorexa [JOK
44,
Pemenne 3anau https://m.edsoo.ru/7f430f44
CrnosxeHue 1 BBIYUTaHUE
45. | anreOpandeckux JIpobei ¢ bubnuorexa [IOK
OJINHAKOBBIMH 3HAMEHATEISIMHU
46 CrnoxeHue 1 BhIUUTaHUE, bubnmoreka [JOK

anreOpandeckux Ipoodei ¢

https://m.edsoo.ru/7f43128¢c
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Pa3HbBIMHA 3HAMCHATCIISIMU

https://m.edsoo.ru/7f4315c0

47 YMHOXEHHE areOpanvecKux bubnuorexa [JOK
" | apoGeii. Bo3BeneHue B CTENEHD https://m.edso0.ru/7f4318c2
48 Jlenenue anreOpandecKux bubmmoreka [JOK
" | mpobeit https://m.edso0.ru/7f431a20
[IpeobpazoBaHue BhIpaKEHUH,
49 CoJIepKaluX anredpanvyeckue bubmorexa HOK
' p p https://m.edsoo.ru/7f43259c
npobu
50 [IpeoGpa3zoBanue bubnnorexa [JOK
" | pauMoOHaNBLHBIX BRIPAKEHUI https://m.edso0.ru/7f432736
51 [IpeoGpa3oBanHue BbIpaKEHUI C bubnnorexa [JOK
" | anrebpamdyeckuMu IpoOSIMU https://m.edsoo.ru/7f432736
[IpeobOpazoBanue u
52. HaX0KICHHUE 3HAYCHUI
paloOHaIbHBIX BHIPAKEHUI
53. | KBaaparHblil TpEXUIICH
£4 Haxoxnenue kopHei
" | KBQJpaTHOIO TPEXUICHA
e6 Pa3noxxenue kBajipaTHOTO
| TpéxuieHa Ha MHOXHTEIH
Pemenue 3aia4 Ha pa3noxeHue
56. KBaIpaTHOTO TPEXWICHA Ha
MHOHTEIHN
KonTponsHas paboTa 1o treme
57 " Anrebpanyeckasi ApoOb bubmmorexa [JOK
' pair AP . https://m.edsoo.ru/7f431d36
KBanpatHblii TpexuneH
58 JIuneniHOE ypaBHEHUE C IBYMs

NEpCMECHHBIMH, €TO PCIICHHUC



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

59.

I'paduk nuHEHOTO ypaBHEHUS
C IBYMS TIEpEMEHHBIMH

60.

[Toctpoenue rpadukos
JINHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

61.

HccnenoBanue cucreM aByx
JIMHEWHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU

62.

I'padmueckuii cnocod
PELIeHUs CUCTEMBbI TMHEHHBIX
YpaBHEHUH C IBYMsI
MIepeMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

63.

Pemenne cucteMbl JIMHEHHBIX
YpaBHEHUU C IBYMsI
MepEMEHHBIMHU TpaPuIecKuM
CII0CO0O0OM

bub6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

64.

Pemenue cucreM aByx
JIMHEHHBIX YPaBHEHUH C ABYMS
MIePEeMEHHBIMH CIOCOO0M
MOJCTAaHOBKH

65.

Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUH C IBYMS
NepPEMEHHBIMH CIIOCOO0M
CIIOXKEHUS

66.

Pewrenne cucreM nByx
JIMHEWHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

67.

[Ipumeps! perieHus cuctemMm



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

HEJIMHEHHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

68.

Pemrenust cucreM HeJIMHEUHEBIX
YPaBHEHUH C ABYMsI
MePEMEHHBIMU

69.

TexkcToBble 3a1a4, pelIacMble
C IOMOIIBIO CUCTEM
YpaBHEHUU

70.

Pemrenne TekCTOBBIX 3a7a4 €
ITIOMOIIIBIO CUCTEM YPAaBHEHMI

71.

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

72.

CroxxeHue 1 yMHOKEHUE
YHCIIOBBIX HEPABEHCTB

73.

YucnoBble MPOMEKYTKH

74.

JIuHeiiHbIe HEpaBEHCTBA C
OJIHOM TIEpEMEHHOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c692

75.

Penrenne muHenHBIX
HEPaBEHCTB C OJIHOM
MepeMEeHHO N

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c840

76.

N306pakeHue pereHus
JIMHEIHOTO HEPABEHCTBA HA
YUCIIOBOM MPSAMOM.
I'paduueckuii MeTo1 pereHus

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9e4

77.

Cucrembl TUHEHHBIX
HEPABEHCTB C OJHOU
IIEPEMEHHOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f42cb88

78.

Pemenne cuctemM TUHEMHBIX

bu6mmoreka [JOK
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HEPABEHCTB C OJHOU
MEPEMEHHO M

https://m.edsoo.ru/7f42cd2c

79.

Cucrembl TUHEHHBIX
HEPABEHCTB C OJIHOM
IIEPEMEHHOM U UX PEIICHHE

80.

N300paxkenue perieHus
CHUCTEMBI JIMHENHBIX
HEpPABEHCTB Ha YUCJIOBOM
npsimMoit. I'papuueckuii MmeTon
pelieHus

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

81.

Pemrenne HepaBeHCTB U cucTeEM
HEpPABEHCTB C OJIHOU
MepEeMEHHO N

82.

KonTtponpHas paboTa 1mo remam
" HepaBenctBa. Cucrembl
ypaBHEHUI"

83.

[Tonsarue pynkimu. CiocoOb
3aaHus QyHKITUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f433c12

84.

OO6uacTh onpeaeseHus u
MHO>KECTBO 3HAUECHUN

GbyHKIIII

bu6mmoreka [JOK
https://m.edsoo.ru/7f433d84

85.

I'paduk pynkmm

86.

CpoiicTBa (DyHKIIMU, UX
0oToOpaxkeHue Ha rpaduke

87.

YUreHne U NOCTPOCHHUE
rpaduKoB QYHKIIHHA

88.

I'paduk u cBo¥icTBa TMHEHHON
GbyHKIMY, TPIMON



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
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MPONOPIMOHATIBHOCTH

I'paduk u cBoiicTBa HyHKINU

89.
y=k/x
9% l'umep6ona. [TocTpoenwne
" | rpadukoB
o1 I'paduk u cBoiictBa pyHKIUU Y bubnuorexa [JOK
S o=xe https://m.edsoo.ru/7f4343e2
92 I'paduk u cBoiictBa pyHKIIUU Y bubnuorexa [JOK
| =x2+Db https://m.edsoo.ru/7f434572
93 I'paduk u cBoiictBa pyHKIUU Y https://lesson.edu.ru/lesson/71444546-
=38 bd77-409a-bh3a8-2a2875ae5269
94 I'paduk u cBoiictBa pyHKIIUU Y bubnnorexa [JOK
Sl =YX https://m.edsoo.ru/7f434d38
I'paduk u cBoiicTBa hyHKIIUN Y BuGmorexa LIOK
95. | =
. https://m.edsoo.ru/7f434eb4
I'paduueckoe perenue
96. | ypaBHEHHWI M CUCTEM
ypaBHEHUH
[ToBTOpEeHME, 0000IIEHNE
97 3HaHui 1o TeMme «KBagpaTHbIi bubnuorexa [JOK
' KopeHb. CTeneHb ¢ 1ebIM https://m.edsoo.ru/7f4371aa
MoKazareaem»
[ToBTOpenue, o0oOIIEeHNE
o8 3HaHu# no teMe «KBagpaTHbiii bubnunoreka [JOK
" | TpexwieH. KBanpaTaoe https://m.edsoo.ru/7f43736¢
ypaBHEHUE
99. [ToBTOpEHUE, 06001IeHNE bu6mmoreka [JOK
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3HaHUH 110 TeEMeE
«Anredpanueckas 1po0b.
Cucrembl ypaBHEHUI»

https://m.edsoo.ru/7f437510

[ToBTOpenue, 06o0mIeHNE

100, 3HAHUM 1O TeME 1 bu6mmoreka [IOK
«HepasenctBa. Uncnosbie https://m.edsoo.ru/7f4376b4
byHKIANY

101.| HWroroas KOHTpOJbHas paboTa 1 Et?;i?;;f;(sigﬁﬁf 136088

100, [ToBTOpEenHuEe, 0600IIEHNE 1 bubnuorexa [JOK
3HaHUHU https://m.edsoo.ru/7f437858

OBUIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa, 7 xnacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u
npyrue; noj penakuueit TensikoBckoro C.A., AKIMOHEpHOE 00LIECTBO

«H3parenbcTBO «HpOCBeLLIeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Matemartuka. Anrebpa : 7—9-e knacchl : 0a30BbIif YpOBEHb: METOUYECKOE
nocobue K npeAMeTHON JMHUM yueOHuKoB 1o anredope FO. H. Makaporuesa, H.

I'. Munmrok, K. U. HemkoBa u ap./ - 2e u3n., crep. - Mocksa: [IpocsenieHue,

2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmuoreka IOK https://m.edsoo.ru/7f415b90, https://m.edsoo.ru/7f417af8,

https://m.edsoo.ru/7f419d08
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COI''TACOBAHO

[IpoToKOJI 3aceianust METOJUYECKOTO 00bEIUHEHUS
yuuTese MaTeMaTuku, HHPOPMATHKU U (HUUKH
MAOY COLI Ne 11 um.M..I"'apmaria
cT.CTapoJieymKoBCKOM

oT «_ » aBrycrta 2023 r., mpotokoin Ne 1
/C.B.Boponuna/

COI''TACOBAHO
3aMecTHuTeNb TUPEKTOpa
1o yueOHoi padbore
MAOY COII Ne 11 um.M.1.I"'apmara
cT.CTaposieyIKoBCKO
/H.I1.Acten/
<« » 2023 r.
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