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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sIBISIETCA OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO OOpa30BaHMS:
OHa O0ecrneYnMBaeT M3y4YeHUE APYIHMX IUCUUILUINH, KaK E€CTECTBEHHO-HAy4HOIO, TaK H
I'YMAHUTAPHOTO LUKIIOB, €€ OCBOCHHE HEOOXOIMMO I MPOAOLKEHUST 00pa30BaHUs U B
MOBCEIHEBHON Ku3HU. Pa3Butme y 0OydYarOmMXCs HAy4YHBIX TNPEICTABICHUNH O
POUCXOXKJECHUN M CYIIHOCTH alreOpanyeckux aOCTpakluid, crnocode OTpaKeHus
MaTEMaTUYECKONM HAyKOW SIBJICHUMM M TMPOIECCOB B NPHUPOAEC U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KAYECTB MBILIUICHUS, HEOOXOAUMBIX IS
ajanTaly B COBpeMEHHOM IudpoBoMm oOmecTBe. M3yueHue anredpbl oOecrieuynBaeT
pa3BUTHE YyMEHUS HaOJI0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIICHHUS,, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOU
NEUCTBUA W BBIBOJBI, (opMmysnMpoBaTh yTBepxkaAeHHs. (OcBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTHE JIOTMYECKOrO MBIIUICHUS OOYYaloIIMXCSA: OHM HMCHOJIb3YIOT
JNEAYKTUBHbIE W HMHAYKTHBHBIE pPAacCyKIeHUs, 0000UmeHue U KOHKPETU3ALMIO,
abcTparupoBanue u aHanoruto. O0ydyeHue anredpe npesnonaracT 3HaUUTEIbHbIA 00BEM
CaMOCTOSTENIbHON JESATENbHOCTH O0YYaIOIIUXCS, MO3TOMY CaMOCTOSITEIbHOE PEIICHHE
3a]1a4 SIBJIAETCS pealiu3aluel 1eaTeIbHOCTHOTO PUHIUIA 00yYeHUSI.

B crpykrype mporpammbl yueOHOro Kypca «Auredpa» Ui OCHOBHOTO OOIIETro
o0Opa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEpKATEIbHO-METOANYECKUEe TuHUM: «Hucna
U BBIUUCICHUS», «ANreOpanyeckue BbIpAXCHUs», «YPaBHEHUS M HEPABEHCTBA,
«Dynkuun». Kaxgas u3 3THX COIEPKAaTEeIbHO-METOAMYECKUX JIMHUN pPAa3BUBAECTCS Ha
IIPOTSKEHHUH TPEX JIET U3YUECHUS Kypca, B3aUMOJEHCTBYS C APYTMMHU €ro JUHUAMU. B xoze
U3y4YeHHUs Y4YeOHOro Kypca oOydalolmUMCs TMPUXOAUTCS JIOTUYECKU pacCykKAaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3TUM B porpammy y4yeOHOTro
Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTMKH, TMPEICTaBICHHBIE BO BCEX
OCHOBHBIX pa3fellax MaTeMaTUYeCKOro O00pa30oBaHUsl U CIOCOOCTBYIOIIME OBJIAJCHUIO
00y4arouMMHUCsl OCHOB YHHBEPCAJIBHOIO MaTeMaTH4ecKoro sizbika. ConaepkaTeslbHOW U
CTPYKTYPHOM 0COOEHHOCTHIO y4eOHOI0 Kypca « Anredpay sIBISETCA €ro MHTErPUPOBAHHBIMN
XapaKTep.

Conepxxanue TuHUK «Hucla M BBIUUCICHUS CIYKUT OCHOBOM ISl TaJIbHEHIIIETO
U3Y4YeHHUsS MaTeMaTHKH, CIHOCOOCTBYET pa3BUTHIO Yy OOydYaloImUXCsl JOTHYECKOro
MBIIUICHUS, (OPMUPOBAHMIO YMEHHUS [OJb30BaThCS ~ aNTOPUTMAaMH, a  TaKke
NPUOOPETEHUIO0 TPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX Ui MOBCEIHEBHOW KHU3HMU.
Pa3BuTHe MOHATHS O 4YMCIEe HAa YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs CBS3aHO C
paloHaIbHBIMU U HMPPAlMOHANIBHBIMU YHUCIaMH, (POPMHUpPOBAHUEM IMPEICTABICHUN O
JNEUCTBUTEIBHOM YHCIIE. 3aBEPLIEHUE OCBOCHHSI YHCIOBOM JIMHUM OTHECEHO K CPEAHEMY
o01eMy 00pa3oBaHMUIo.

ConepxaHue ABYX anreOpanyecKux JMHUU — «ANreOpanyecKkue BBIPAKECHUSD) U
«YpaBHEHHs] M HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Y  OOydaroMIMXCs
MaTeMaTUYeCKOro anmnapara, HeoOX0IUMOTO JJI PElICHUs 3a/1ad MAaTEMAaTUKH, CMEKHBIX
MpPEAMETOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3anady. Ha ypoBHE OCHOBHOro 0OIIEro
oOpa3oBaHusl y4yeOHBII Marepuan TPyNIUPYeTCs BOKPYT PalMOHAIBHBIX BBIPAKEHHM.



Anrebpa NEeMOHCTPUPYET 3HAYCHHWE MATEMAaTHKA KakK s3bIKa JJIs1  TOCTPOCHUS
MaTeMaTHYEeCKUX MOJEJEH, ONMUCaHus MPOLIECCOB U SIBJICHUM peallbHOro Mupa. B 3amaumn
oOydeHus anreOpe BXOJAT TaKKe JalbHEHIIee pa3BUTHE aITOPUTMUUECKOTO MBIIUICHHUS,
HE0OXO0IUMOT0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca HH(DOPMATUKHU, ¥ OBJIaICHHE HAaBbIKAMU
NEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUs!, CHOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Conepxxanue (QyHKIMOHATBHO-TpAQUUECKOW JIMHUM HalEJIEHO Ha TMOJIyYeHHE
OoOyJaroImMMHUCs 3HAHUK O (YHKIHMSIX KaK BaKHEUIIEH MaTEeMaTHYECKOW MOIENH IS
OTHMCAHMS U UCCIICIOBAHMSI PA3HOOOPA3HBIX MPOIIECCOB U SBJICHUH B MPUPOJIC M OOIIECTBE.
N3yuenne matepuaia CrioCOOCTBYET Pa3BUTHIO Y OOYYAIONIMXCS YMEHHUS HCIOJIb30BaTh
pa3JIMuHbIC BBIPA3UTEIbHBIEC CPEICTBA SI3bIKA MATEMATUKHU — CIIOBECHBIE, CHMBOJIMYECKUE,
rpadgudeckue, BHOCUT BKJIaa B (DOPMUPOBAHHE MPEICTABICHUNA O POJIM MATEMAaTHKU B
Pa3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo yyeOHOMY IUIaHy B 79 Kiaccax m3yyaercsi y4eOHbI Kypc «Anredpay,
KOTOPBI  BKJIIOYAET CIEAYIOIIUE OCHOBHBIE pa3feibl coiepxkaHus: «Ywucna wu
BBIYMCIICHUS», «ANreOpandyeckue BbIpOXECHHUS», «YpaBHEHUS U  HEPABEHCTBAY,
«DYHKIUNY.

Ha uzyuenne yueGHOro kypca «Anredpay» orBoaurca 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce — 102 yaca
(3 gaca B HezenO).

COAEPXAHHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KIIACC

Yucaa v BBIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHbIE, IEPEXO/1 OT OJIHOM (OpMBI 3amKcH Ipoldei K
apyroii. IloHsiTHE panMOHANBHOTO YHUCHA, 3alKMCh, CPaBHEHUE, YNOPSAOYMBAHUE
paloHaIbHbIX ynced. ApudmMernyeckue AeicTBU C pallMOHAIBHBIMY YKciaMu. Perenne
3a]1a4 U3 peaJbHOM MPAKTUKKU Ha YacTH, Ha IPOOH.

CreneHsb ¢ HaTypaJbHBIM MOKa3aTeNIeM: ONpeIeIeHnE, TPeoOpa30BaHUE BhIPAKEHUN
Ha OCHOBE OIpeeNIEHUs, 3aMUch O00IbIINX YKcel. [IpoueHThl, 3anuch NPOLIEHTOB B BUJIE
Apodu u ApoOu B BUAE NPOLEHTOB. Tpy OCHOBHBIE 331aUl Ha MPOLIEHTHI, pEIICHUE 3314
W3 PEaJbHOU MPAKTUKH.

[IpuMeHeHre MpU3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOMKUTEIU HATypaJIbHBIX
YHCel.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATIEHOCTH.

AJure0panvecKue BbIPAKEHUA

IlepemeHHBIE, YHMCIIOBOE 3HAYEHHUE BBIPAKEHUS C NepeMeHHOU. JlomycTumbie
3HauYeHUs TMepeMeHHbIX. l[IperncraBiieHre 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BUJE
dbopmynsl. Beraucnenus mo ¢opmynam. IlpeoOpaszoBanue OyKBEHHBIX BBIPAKCHUM,
TOKJIECTBEHHO paBHbIE BBIPAXKEHUS, MpaBUiIa MPeoOpa3oBaHUs CyMM M MPOU3BEACHMIA,
IpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [IOKA3aTEIIEM.



OI[HO‘-IJ'I@HBI 1 MHorowieHel. CTeneHhr MHOTrOYJICHA. CJ'IO)KCHI/IG, BBIYHMTAHUC,
YMHOXCHHC MHOT'OYJICHOB. CDOpMy.TILI COKpaIHéHHOFO YMHOXXCHUA: KBaApaT CYMMBI U
KBaapaT pPasHOCTH. CDOpMy.IIa Pa3HOCTHU KBaApaToOB. PaznoxxeHne MHOrO4JICHOB Ha
MHOXXHTCIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBWiIa IpeoOpa3oBaHUs  ypaBHEHMUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JInHelHOe ypaBHEHHE C OJTHOW ITIEPEMEHHOM, YNCIIO KOPHEN JTMHEWHOIO YPAaBHEHMUS,
penieHue JIMHEWHbIX ypaBHeHul. CocTaBiieHuEe ypaBHEHUH 10 YCIOBHIO 3a/1auu. Pemienue
TEKCTOBBIX 33/1a4 C IIOMOILBI YPABHEHUM.

JluneiiHoe ypaBHEHHME C JByMsSl mepeMeHHbIMH M ero rpaduk. Cucrema IBYX
JMHEHHBIX YPaBHEHUU C ABYMS NEpEMEHHbIMU. PellleHne cucteM ypaBHEHHI cIocoOOM
ITOACTAaHOBKU. [ [puMepsI penennst TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npsiMoii. YucnoBble MpoMeKyTKHU. PaccTosiHre MEX Ty IByMst
TOYKaMU KOOPJAVHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opinHaTa TOYKU Ha
KOOpJIUHATHOM 1iockocTu. [lpumepsl rpadukoB, 3amaHHBIX Gopmynamu. UteHue
rpadgukoB peanbHbIX 3aBucuMocTed. [lonsitue Qynkiuu. ['padux dynkiuu. CpolicTBa
bynkumii. Jluneitnas dyukuus, e€ rpaduk. ['padux dbynxkumm y = |x|. ['paduueckoe
pELICHNE TMHEVHBIX YPABHEHUN M CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciaa v BIYUCICHUSA

KBagpatuerit kopenb u3 uyncia. [lonstue o0 uppannoHaibHOM uncie. Jlecaruunbie
MPUOJIMIKEHUST UPPAIIMOHATBHBIX Yuces. CBOMCTBA apu(PMETHIECKUX KBAJIPATHBIX KOPHEH
Y UX IPUMEHEHHE K MPEe0Opa30BaHUIO YUCIOBBIX BBIPAKEHUMN U BHIYUCICHUSIM.
JlecTBUTENBHBIC YHUCIIA.

CrernieHsb ¢ 1eJbIM MoKa3zaTesieM U €€ cpoiicTBa. CTangapTHAs 3aMUCh YHCIa.

AJuire0panvecKue BhIPAKEHUA

KBanpaTHblii TpéxumneH, pa3ioKeHne KBaAPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas qpoos. OCHOBHOE CBOWCTBO ajiredpandeckoil 1podu. Crnoxenue,
BBIUUTAaHUE, YMHOXKEHUE, JISTICHUE alredpandeckux apoodeil. ParimonansHbie BEIpaKEHUS
U uX nmpeodpa3oBaHUe.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, popmyiia KOpHEH KBaipaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienne ypaBHeHUN, CBOASIMXCA K JMHEWMHBIM U KBaApaTHBIM. [Ipocreiimme
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

I'paduueckas maTEpHIIpETaIls YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMS IIEpeMEHHbIMU. [IprMepsl peleHus cucTeM HEIUHEUHBIX
YPaBHEHUH C ABYMS ITIEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIiocoOoM.



HucnoBble HEPABEHCTBA U MX CBOMCTBA. HEpaBEeHCTBO ¢ OJJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJHON epeMeHHOM. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKUUHA

[Torsitre pynkumu. O6IacTh ONPEEICHUS U MHOKECTBO 3HAUCHUH (QYHKITUH.
CrnocoOsI 3a1anust GyHKITHA.

I'paduk ¢pynkumu. Yrenue cBoicTB pyHKImu 1o e€ rpaduky. [Ipumepsl rpadgukos
(GYHKIHA, OTPaXKAIOIINUX PEATbHBIE TIPOIECCHI.

DYHKITUH, OTMMCHIBAIOIIHE MPSIMYIO U OOpaTHYIO MPOTIOPITUOHAITEHBIS
3aBHCHMOCTH, X rpaduxi. Oyukmun y = x2, y = X3, y = \x, y=x|. [paduaeckoe pemenne
YPaBHEHUH U CUCTEM YPAaBHEHUM.

9 KVIACC

Yucaa v BIYMCICHUSA

PanmonaneHple uucia, WppalUMOHAIBHBIE 4YHUCJA, KOHEYHbIE M OECKOHEYHBIE
JECSITUUHBIE JIpoOU. MHOXKECTBO NEHCTBUTENBHBIX YHUCEI, JEHCTBUTENBHBIE YUCIIA Kak
OECKOHEYHbIE JIeCATUYHBIE JApoOW. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHME  JCHCTBUTEIBHBIX  uucel,  apu(MeTUYecKHe  JACHCTBUA  C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl 00BEKTOB OKPYKAIOLIEr0 MUPA, ITTUTEIBHOCTD IPOLIECCOB B OKPYIKAIOIIEM
MHpE.

[TpuOnmxE€HHOE 3HaUYEHUE BETMUYUHBI, TOUHOCTb NpuOImkeHus. OKpyrieHue Yuce.
[Ipruknaka 1 OLEHKA pe3yabTaTOB BHIUYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHenue. PemieHue ypaBHEHHM, CBOIAIIMXCS K KBaJApPaTHBIM.
buksanpatHoe ypaBHeHue. [ IpumMepsl perienus ypaBHEHUN TPETHEU U YETBEPTOU CTEIICHEN
Pa3J10)KEHNEM HA MHOKUTEIIH.

Pemienne ApoOHO-paliMoHaANBHBIX ypaBHEHHH. PellleHue TEKCTOBBIX —3ajay
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs IEpEMEHHBIMHU U er0 rpaduk. Peiienne cuctem aByX TUHEHHBIX
YPaBHEHHM C ABYMs NIEPEMEHHBIMU. PellleHue CUCTEM IBYX YPABHEHUH, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTopoi cteneHu. ['paduueckas WHTEpHpETAldS CHUCTEMBI
YPaBHEHH C ABYMS IEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a7a4 anreOpanvdecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHeHBIX HEPABEHCTB C OAHOM IEPEMEHHOM. Permenne cucteM JIMHEUHBIX
HEpPaBEHCTB C OJHOM mepeMeHHOW. KBaapatHele HepaBeHcTBa. ['paduyeckas
MHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKIUU
KBagparuunas ¢pyukums, e€ rpadux u cBoiicta. [lapaGona, KOOpuHATHI BEPITHHBI



napaboJIbl, 0Ch CHMMETPHUH MapaboJIbL.
Ipadukn Gyskmmit: y = kx, y = kx + b, y = kix, y = x33, y = Vx, y = x|, u ux
CBOWCTBA.

Yucaosbie M0OCJIEI0BATEILHOCTH U IIPOTPECCHH

[ToHdATHE YMCIIOBOM  MOCIENOBATENBHOCTH. 3aJaHUWE  IOCJIEN0BATEIbHOCTH
peKyppeHTHOH hopMyoi u GopMyJioil N-ro WieHa.

Apudmernueckass U reoMerpuyeckas mporpeccur. DopMyibl N-TO  yJieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPEeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxeHre 4aeHOB apu(PMETUYECKON U TEOMETPUUECKON NMPOrpeCcCHil TOUYKaMHU
Ha KOOPAWHATHON TUIOCKOCTH. JIMHEWHBII W SKCHMOHEHUUAIBHBIM pOCT. CIOXKHbBIC
IIPOLICHTHI.

IHHJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenune ydeOHOro Kypca «Anredbpa» TOJDKHO oOecleurBaTh JOCTHKEHUE HA
YPOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHMsl CIEAYIONIUX JIMYHOCTHBIX, METANIPEAMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIHTATOB:

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUSI NPOrpPaMMbl yueOHOTO Kypca «Airedpay
XapaKTEepU3YyIOTCA:

1) maTpuoTHYecKoe BOCIUTAHHE:

NPOSIBIECHUEM HHTEpPEca K MPOLLJIOMY U HACTOSIIEMY POCCHUHUCKON MaTEMaTHKH,
[IECHHOCTHBIM OTHOIIIEHUEM K JTOCTHKEHUAM POCCHUUCKHX MATEMATUKOB U POCCUUCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIOJIb30BAaHUIO ATUX JIOCTHXKEHHM B JPYTrMX HayKax U
MPUKIAAHBIX cepax;

2) TpaskIaHCKOe U JYXOBHO-HPAaBCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN TpakIaHWHA U peau3alliu ero npas,
MPEJCTABICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD,
SABJICHUM, TIPOIEAYp TpakIaHCKOro oOmecTBa (Hampumep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXIIEHHIO JTHYECKHUX TMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHMEM BAXKHOCTH MOPAIBbHO-3THUYECKUX
MIPUHLINIOB B AEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAaHOBKOM HAa aKTUBHOE Yy4YacTH€ B PEUIEHUH MPAKTHYECKUX  3a]a4y
MaTeMaTUYECKOW  HAMNpaBIEHHOCTH, OCO3HAHWEM  BaXHOCTH  MAaTEMAaTH4YECKOIO
oOpa3oBaHMsI Ha MPOTSDKEHHMM BCEW JKU3HU JUIsl YCHEIIHOM Mpo¢ecCHOHANbHON
NEATeIbHOCTY M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MMOCTPOCHUEM UHANBUIYaTbHON TPACKTOPUH 00pa30BaHUs U )KU3HEHHBIX TUIAHOB C YUETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIOCOOHOCTBIO K  SMOLMOHAJIBHOMY M J3CTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKnX OOBEKTOB, 3ajJad, pEHIeHUH, pPacCyXIACHUH, YMEHHUIO BUICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSI:

OpHEHTalMEN B IESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYyUHBIX MPEJCTABICHUM



00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS U€JIOBEKa, MPUPOABI U 00IIeCTBA, TOHUMaHUEM
MaTeMaTUYECKON HayKu Kak c(epbl 4EJIOBEUECKOM JIEATENbHOCTH, ITAlOB €€ pa3BUTHUA U
3HAaYUMOCTU JUIsl PA3BUTUS LMBUIM3ALMU, OBJIAJICHUEM S3bIKOM MAaTEMaTHKUd U
MaTeMaTUYECKOM KyJIbTypOil Kak CpEACTBOM MTO3HAHUS MUPA, OBJIAJEHUEM IPOCTEUILIUMU
HaBbIKaMH MCCIIEI0BATENbCKON JESITENIbHOCTH;

6) puzuueckoe BocnuTaHue, (OpMHPOBaAHHME KYJIbTYPbl 3I0POBbS W
3MOLMOHAIBLHOI0 0JIArONMOTyYHs:

TOTOBHOCTBIO NIPUMEHATh MaTEMATHYECKHE 3HAHUS B MHTEpPECaxX CBOETrO 3/10pPOBbS,
BEJICHUS 370pOBOro oOpa3a >XW3HH (30POBOC MHUTAaHHWE, COATAHCUPOBAHHBIA PEKHUM
3aHATUN U OTIBIXA, PETyJIApHas (pu3ndeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA
pediiekcun, Mpu3HaHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTo e MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0THYECKOE BOCIIUTAHHE:

OpUEHTallMell Ha NMPUMEHEHHWE MATEeMATHYECKUX 3HAHUM I pelIeHus 3anad B
00JIaCTU COXPAHHOCTU OKPYKAIOLIEH Cpelibl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HX
BO3MOKHBIX MTOCIIEACTBUM JJI1 OKPY KArOIIEH Cpe/ibl, 0CO3HAHUEM II100AIBHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIEM U MyTEW UX PEIICHUS;

8) amanTanus K N3MEHSIIOIUMCS YCJIOBUSM CONHATbHON W MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO JEATENBHOCTD, B TOM YUCIIE YMEHUE YUUTHCS
y ApPYTUX JIOAEH, MPUOOPETaTh B COBMECTHOM JIEATEIBHOCTH HOBBIC 3HAHMsI, HABBIKM U
KOMIIETEHIINH U3 OMBITA APYTHUX;

HE0OXOJAMMOCThIO B JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Hciie (OPMYIUPOBATH
UJIEU, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX W SIBJIEHUSX, B TOM YHCIIE€ paHEE€ HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHHMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U
necTBus, GopMyIMpOBaTh U OLEHUBATh PUCKU U TIOCTEACTBUSA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

e BBUIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOILIEHUH MEXAYy MNOHIATUIMH, (POPMYIUPOBATH ONpEACICHUS
MOHSITUM, YCTaHABJIMBATh CYIUECTBEHHBIM MpHU3HAK KiIacCU(PUKALMK, OCHOBAHMS IS
000011IeHNS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIN3a;

¢ BOCHPUHHUMATb, bopMyIUpOBaTH u npeoOpa3oBbIBATh CYXKJICHUS:
YTBEPAMUTEINIbHBIE U OTpULIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

o BBIABJISATH MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUUS B
(dakTax, TaHHbBIX, HAOIIOJICHUAX U YTBEPKICHUSAX, IPeAsiaraTb KpUTEPUH ISl BBISIBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

e Jl€NIaTh BBIBOJABI C MCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIFOUEHH 110 aHAJIOTUH;

o pa3buparh JOKa3aTeIbCTBA MATEMaTHUYECKUX YTBEPKIEHUH (MpsMble U OT



MIPOTUBHOTO), MPOBOJAUTH CAMOCTOATEILHO HECJIOKHBIE JOKA3aTeIhCTBA MATEMATHIECKUX
(bakToOB, BBICTpaWBaTh AaApPTYMEHTAIMIO, TPUBOAWTH TMPUMEPHl H KOHTPIPUMEPHI,
00OCHOBBIBATh COOCTBEHHBIC PACCY KICHUS;

« BBIOMpATH cIOCcO0 pemieHus yaeOHOM 3a/1a4u (CpaBHUBATh HECKOJIHKO BApHAHTOB
pelieHus, BrIOMpaTh Hanboyiee MOAXOASIIUNA C YIETOM CaMOCTOSTEIHHO BBIIEICHHBIX
KPUTEPHUER).

Ba3oBble ucciieqoBarejbLcKue 1eCTBUA .

e WCIIOJIK30BaTh BOMPOCHI KaK HCCIEIOBATEIIBCKANA WHCTPYMEHT ITO3HAHMUS,
dbopMyIupOBaTh BONPOCH], (UKCUPYIOIIHME MPOTHBOPEUYUE, MPOOIEMY, CaMOCTOSTEIHHO
YCTaHABIWBATh MCKOMOE W JlaHHOE, (OPMHPOBATH THUIOTE3y, apPTyMEHTHPOBATH CBOIO
MO3UIINIO0, MHCHHE,

e TIPOBOJUTH TIO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY  HECJIOXHBIHA
DKCIIEPUMEHT,  HEOOJBIIOE  WCCIECMOBAaHWE 10  yCTAaHOBICHUIO  OCOOEHHOCTEH
MaTeMaTU4YECKOro OOBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIAY COOOI;

e CaMOCTOSITENIBHO (HOpMyJIMpOBaTh OOOOIIEHUS U BBIBOJLI IO pPE3yJbTaTaMm
MPOBEAEHHOTO HAOJIOJCHUS, MCCIEIOBAaHUs, OIICHUBATh JOCTOBEPHOCTH IOJTYUYEHHBIX
PE3yIbTaTOB, BHIBOJIOB 1 0000IIEHNUI;

e TIPOTHO3UPOBATH BO3MOXHOE pa3BUTHE TMpollecca, a TaKKe BbIIBUTATH
MIPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmueii:

e BBUIBIIATh HEIOCTATOYHOCTh M  MU30BITOYHOCTh MH(GOPMALMM, JIaHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHMS 3a]a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M  HHTEPIPETUPOBATH
MH(}OpMAUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

o BbIOMpPATH POpMy mpeacTaBiIeHUsT UHPOPMALMK U WLTIOCTPUPOBATH PEIIaeMbIe
3a/layu CXeMaMH, uarpaMmmMamMu, HHOU rpa@ukoi 1 MX KOMOMHALUSIMY;

¢ OILIGHMBATh HAIEKHOCTh MHPOPMAIIH IO KPUTEPUSM, NPEAJIOKEHHBIM yUUTEIEM
WK c(hOopMyIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKkaTHBHBIE yHHBepcaibHble yYeOHbIe 1eiiCTBHA:

e BOCHpPUHUMATh U (HOPMYIMPOBATH CYKIIEHUS B COOTBETCTBHM C YCIOBHUSIMHU U
HeJIsIMU OOLIEHHS], ICHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOUKY 3PEHHS] B YCTHBIX U
NUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOJy pElICHHs 3aJladl, KOMMEHTHUpPOBATh
MOJTyYEHHBIH pe3yJbTaT;

o B XoJe OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
mpoOJIeMbl, pelraeMoil 3aJayu, BBHICKA3bIBATh WICH, HAICJICHHbIE Ha TOMCK PEIICHHUS,
COTIOCTABJATh CBOM CYXKIEHHS C CYXKICHUSMU JAPYTUX YYaCTHUKOB JHAJIOra,
OoOHapyKMBaTh Pa3IUYME U CXOACTBO MO3UIMH, B KOppEeKTHOU (popme (hopMyaupoBaTh
pa3HOTJIacHsl, CBOM BO3PAXKCHHUS;

o TIPEICTABIATH PE3yJIbTaThl PEIICHUS 3aJaud, JKCIIEPUMEHTA, HUCCICIOBAHMS,
MIPOEKTa, CAMOCTOSITENILHO BBIOUPATh (DOpMAT BBICTYIUICHHS C YUETOM 33/a4 MPE3eHTALNUN
U 0COOCHHOCTEH ayAUTOPUU;

e TIOHMMAaTh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaJbHOU
pabOThI IPU PEIICHUH YYECOHBIX MATEMAaTUYECKUX 3a71aY;



e TPUHUMATH I1I€7Th COBMECTHOH JCSITEIBHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThI, paclpeieisTh BUABI PadOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U
pe3ysbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKUX JIFOICH;

e yYacTBOBaTh B I'PYMIOBBIX (popMax paboThl (0OCYKIeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BHIOIHATH CBOIO 9acTh PabOThl U KOOPAMHUPOBATH CBOU
JACUCTBUS C IPYTUMU WICHAMHU KOMaHJbI, OIIEHUBATh KauyeCTBO CBOETO BKJIAJa B OOIIWI
IPOAYKT IO KPUTEPHSIM, C(HOPMYTHUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSI.

PeI‘yJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanms:

¢ CaMOCTOSITEJIBHO COCTABJIATH IJIaH, AJITOPUTM pEUICHUS 3a1a4u (MM €ro 4acTh),
BBIOMpaTh CHOCOO pEIHIeHHs ¢ YYE€TOM MMEIOMIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apIYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIEHUN C y4ETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

e BJAIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3ysbTaTa
peLIeHUs MaTEMaTUYECKOM 3aauH;

o IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUHU 337a4uH,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HalJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE pe3yjbTaTa ACATEIBHOCTH IIOCTABICHHOM LENH H
YCJIOBHSIM, OOBSCHATHh MPUYMHBI JOCTHKEHUS WU HEAOCTUKEHUS UEId, HAXOAMTh
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI
K xoHiy o0yuenust B 7 kjacce oOy4aromuiicsi MOJYYUT CICAYIOIIUE MPeAMETHbIE
pe3yIbTaThI:

Yucna v BBIYUCICHUSA

BrinonHsTh, coderast yCTHbIE M MUChbMEHHBIE TPUEMBI, apuPMeTHIEeCKUE TeHCTBUS
C pallMOHAJIHLHBIMH YHCTIAMHU.

Haxonuth 3HaUY€HUS YUCIIOBBIX BBIPAKEHUH, MPUMEHSITh PA3HOOOpPA3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUCHUN TPOOHBIX BBHIPAKEHUM, COJIEPIKAIINUX OOBIKHOBEHHBIC U
JECATUYIHBIC IPOOH.

[lepexomutes OT onmHON (OpPMBI 3amUCH YHCEN K Jpyrou (mpeoOpa3oBHIBATH
JECATUYHYIO Jp0oObh B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B
OCCKOHEUHYIO JIECATUIHYIO JPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCIA.

OKpyrisaTh yucia.

BBITTONMHAT TPUKUIKY W OICHKY pE3yJibTaTa BBIYUCICHHWH, OICHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUW. BBIMOMHATHE JEHWCTBHS CO CTENEHSAMH C HATypajJbHBIMH
MTOKa3aTeIISIMH.

[IpuMeHATh TpU3HAKKU AETUMOCTH, DPA3JI0KEHHWE HAa MHOXUTEIU HaTypabHBIX
YHCEel.

Pemate npakTuKo-OprUEeHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BEIINYMH,



IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, ITPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHI PEILIEHUS
3a]1a4 ¢ y4€TOM OIpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbIX OOBEKTOB.

AsreOpandecKkue BbIPaKeHUS

Hcnonb3oBarh airedpanyeckyto TEPMHUHOJOTUIO U CHUMBOJIUKY, MPUMEHSTH €€ B
npoliecce OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHUW TIpU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoimonHsATe mpeoOpa3oBaHUs 1IETOTO BBIPAKEHHUS B MHOTOUWIEH NPUBEICHHEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONHAT YMHOXEHUE OJTHOWIEHA Ha MHOTOWIEH U MHOTOWIEHa Ha MHOT'OYJIEH,
OPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocyl1ecTBIATh pa3ioKEHUE MHOTOWIEHOB HA MHOKHUTENIN C MOMOILBIO BHIHECEHHUS
3a CKOOKHM OOIIero MHOXHUTENA, TPYNINHPOBKU CJIAaraeMbIX, MNpUMEHEHUs GopMyl
COKPAILLIEHHOI'O0 YMHOKECHUS.

[TpumensTh MpeoOpa3oBaHUs MHOTOWIEHOB JUIsl PEICHUs pa3IMYHBIX 3ajad U3
MAaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcronbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM IOKa3aTeNsIMU IS
peoOpa3oBaHus BbIPAXKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pewrars 1MHENHBIE ypaBHEHUS C OHOU IEPEMEHHOM, IPUMEHSIS IIPaBUIIa IIEpEeXoaa
OT UCXOJHOT'O YPaBHEHMS K PABHOCWIBHOMY eMy. [IpoBepATh, SIBASETCA JIN YUCIO KOPHEM
YpaBHEHHS.

[IpumensaTy rpaduueckue MeTOAbl NMPU PEUICHUH JMHEWHBIX YpaBHEHHH U UX
CUCTEM.

[TopOupate mpuMepsbI ap YKCed, SIBISIOMUXCS PEIICHUEM JTMHEHHOTO YPaBHEHMUS C
IBYMsI IEPEMEHHBIMU.

CrpoutTh B KOOpAMHATHOM IUIOCKOCTH TpauK JIUHEHMHOTO YpaBHEHUS C JABYMs
NEPEMEHHBIMHU, MOJIb3YACh IPpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemars cucteMsl AByX JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU, B TOM YUCJIIE
rpaguyecku.

CocTaBisATh M peniaTh JUHEHHOE YPABHEHUE WIIM CUCTEMY JIMHEMHBIX YPaBHEHUN 110
YCJIOBUIO 3aJ1a4, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ ITOJYyYECHHbIN
pe3yJIbTar.

DOYyHKIUU

N3o0pakath Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEpPBAJIbl, 3alUChIBATh YHUCIOBBIE MPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMeuaTh B KOOPJAUHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATAM, CTPOUTD
rpaduku muHeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMA M3BECTHBIE 3aBUCUMOCTH MEXAY BETUYMHAMU:
CKOPOCTb, BpEMS, PACCTOSHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, NPOU3BOJUTEIBHOCT,
BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.



[lonumarps rpaduyeckuit cmoco0 NPEACTaBICHUA U aHaIu3a HWHGPOpMaIH,
U3BJIEKaTh W UHTEPIPETHPOBATh MHPOpPMAIMIO U3 IpaUKOB peanbHbIX IMPOLIECCOB U
3aBUCUMOCTEM.

K xoniy o0yuenus B 8 kiacce o0y4arouuiicsi MoJIy4uT CIEAYIONINE MPEeIMETHBIC
pE3yIbTaThI:

Yucia 1 BbIYUCIEHUA

Hcnonb30BaTh HavalbHBIEC MPEICTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX YHCE
JUTSI CPAaBHEHUS, OKPYTJICHUS U BRIYMCIICHUH, N300pakKaTh ICUCTBUTEIIbHBIC YMCIIAa TOUKAMHU
Ha KOOPAUHATHOM IIPSAMOM.

[TpumeHATh MOHATHE ApUPMETHISCKOTO KBAAPATHOTO KOPHS, HAXOAUTH KBaAPATHBIC
KOPHHU, HWCIOJB3yS TPH HEOOXOAMMOCTH KaJIbKYJIATOP, BBITIOJHATH MPeoOpa3oBaHUS
BBIPAXKEHUM, COZEPKAIINX KBAJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBatTh 3anucu OOJIBIINX U MAJIBIX YUCEIT C TIOMOIIBIO IECITUYHBIX ApoOei 1
creneHe uncia 10.

Aure0panvecKue BbIPAKCHUSA

[IpuMeHATh MOHATHE CTENIEHU C LIETBIM MTOKa3aTelIeM, BBIMOIHATEH MTPeoOpa3oBaHUs
BBIPAXKEHU, COAEPKAIIMNX CTENEHU C LEIbIM OKA3aTEIEM.

BhIMONMHATE TOXIECTBEHHBIE MMPEOoOpa30BaHUS PAlMOHATIBHBIX BBIPAKECHUM Ha
OCHOBE MMPaBUJI ACHUCTBUHN HAJ MHOTOUYJICHAMH U alre0paniyecKuMu ApoosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTs npeoOpa3oBaHUsl BBIPAXKEHUM MJIA PEIICHUS DPa3IMYHBIX 3ajad W3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemlare nuHeElHBIE, KBaJpaTHbBIE YPAaBHEHUS M pPalUMOHAIbHBIE YPaBHEHMS,
CBOJSIILMECS K HUM, CHCTEMBI IByX YPABHEHHM C IBYMS IEPEMEHHBIMH.

[IpoBOoaUTE MPOCTENIINE UCCIENOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUH, B TOM
qyclie C TNpPUMEHEHHEeM Trpapuueckux NpeacTaBleHuil (ycTaHaBIMBaTb, WMeEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUM pPEIIeHNUs, €CIIN UMEET, TO CKOJIbKO, U IIpoYee).

[TepexoauTh OT CIOBECHON (POPMYIMPOBKH 3a7a4H K €€ are0pandeckoi MOJIEIH C
IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WA CHUCTEMBbI YpPaBHEHUW, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M [TOJy4YECHHBIA PE3yJIbTaT.

IIprMeHATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB [JIs1 CPAaBHEHUs, OLICHKH, DPEIIATh
JUHENHHBbIE HEPAaBEHCTBA C OJHOW MEPEMEHHONM W WX CHUCTEMBI, J1aBaTh TpadUyuecKyro
WJUTIOCTPALIMIO0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNHA

[lonumaTte W wucCHoONb30BaTh (YHKUHUOHAIBHBIE TMOHATUA U S3bIK (TEPMHUHBI,
CUMBOJINUECKHE 0003HAUYEHUS ), OTPEICATh 3HaUeHNE (DYHKIIUU TI0 3HAYEHUIO apTyMEHTa,
ONpeaeNsTh CBOMCTBA GYyHKUUU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (PYHKIMA BUIA:

y=kix,y=x%,y=x3,y = x|, y = VX, OniCBIBATH CBOICTBA YHCIOBOI (YHKIHH IO
e€ rpaduky.

K xoniy oOyuenus B 9 kjacce 00y4Jaronuuiicss MOJIyIUT CICTYIONINE MPEIMETHEIC



pEe3yJIbTaTHI:

Yucia v BbIYUCIEHUA

CpaBHMBATH M YHOPSAOUYMBATH PAllMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.

Bemmonuare apudmMeTHdyecKkue IEUCTBUA C PallMOHAIBHBIMH YHCIIAMH, COYeTas
YCTHBI€ U TUCbMEHHBIEC MPUEMBI, BBITIOJHITH BBIUUCIIEHUS C UPPALMOHAIBHBIMU YHCIIAMU.

Haxonuts 3Ha4YeHUs] CTENEHEH € IEJbIMH TOKa3aTeJsIMA U KOPHEW, BBIUYHUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrisTh  ACHCTBUTENbHBIE  YHWCIA, BBINOJHITH NPUKUIKY  pe3yJibTaTra
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAKECHUU.

YpaBHeHNs U HEPaBeHCTBA

Pemars yiMHEMHBIE M KBaJpaTHBIE YPAaBHEHWs, YPaBHEHMS, CBOAALIMECS K HUM,
MpoCTeNIInE APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemrars cucteMsl IByX JNMHENHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMUA U CUCTEMBI
IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE ABISAETCS JIMHEUHBIM.

Pemarb TekcTOBBIE 33a/1auM aJIreOpanvyeckKuM CIOCOOOM C MOMOIIBI0 COCTaBJICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBOoaUTE IIPOCTEMIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
qyclie C IMPUMEHEHHEM Trpapuueckux NpeacTaBleHul (ycTaHaBIMBaTb, WMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUM PEILIEHUs, €CJIU UMEET, TO CKOJIbKO, U IIPOYee).

Pemarp nuHelHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, U300paKaTh pELICHHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIUCHIBATh PELICHNUE C IOMOLIBIO CUMBOJIOB.

Pemrare cucTeMBl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHWE CUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcenonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33/1a4.

DOYyHKIUU
Pacrio3naBaTte  QyHKIMM HW3ydeHHbIX BUJOB. [loka3piBaTh CXEMaTUYECKH
PacCIOIOKEHHE Ha KOOPANHATHOM MIJIOCKOCTH rpadukoB byHKUINN

Buga: Y =k, y = kx+ b,y =kix,y =ax+bx+c,y=x3 y=1x,y = |x|, B3aBucumocTu
OT 3Ha4YEeHHUM K0d(PPUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITHH.

Ctpouth u u300pakaThb CXEMaTUYECKU TpapuKd KBAAPATUYHBIX (YHKIIHH,
OIHMCHIBATh CBOKWCTBA KBAIPATHYHBIX (DYHKITHH 110 MX TpadrKam.

Pacrio3naBath KBajpaTU4HyI0 QYHKIUIO 10 (QopMmysie, TPHBOIUTH IMPUMEPHI
KBaJAPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, (U3HKH, TCOMETPHH.

YucaoBble N0CJIe10BATEILHOCTH M MIPOrPeCcCHH

Pacnio3naBaTh apu(pMETHYECKYI0O W TE€OMETPUUYECKYIO MPOTPEcCCHUU MpPU Pa3HbIX
cnoco0ax 3aJaHusl.

BbINONHATE BEIYMCIIEHUS C UCTIOIB30BAHUEM (POPMYII N-TO YjeHa apupMeTUIECKON
Y T€OMETPUYECKON IPOrpeCcCuil, CyYMMBI IIEPBBIX N YJICHOB.

N306paxaTs 4ieHbl NOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN MIIOCKOCTH.

Pemars 3amauu, CBSA3aHHBIE C YMCIOBBIMHU IIOCJIENOBATENBHOCTSIMU, B TOM YHUCIIE
3aJla4uM U3 peaNbHOM JKU3HHU (C UCTOIb30BAaHUEM KAJIbKYJISATOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC

HaumeHnoBanue pa3nesioB u
TeM MPOrpaMMbl

KosuuyecTBo yacos

Bcero

KonTpoiabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE
pecypcsbl

OcHOBHEBIE BUABI JeATeILHOCTH

YUucna ©W  BBEIYHCICHHA,
PanmonaibHBIC UKCIa

25

1

1

bubmuoreka [JOK
https://m.edsoo.ru/7f4
15b90

CucremMaTu3upoBaThs M 000ramaTb 3HaAHHS 00
OOBIKHOBEHHBIX M JICCATHIHBIX IPOOSX.
CpaBHMBaTL W  YNOPS/I0YUBATHL  JApodw,
npeoOpa3oBbIBas MPU HEOOXOAUMOCTH JCCATHYHEIE
IpoOr B OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B
JEeCATUYHBIE, B YAaCTHOCTU B OECKOHECUHYIO
JECATHYHYIO IPOOb.

IIpumeHATH pa3HOOOpa3HbIe CIOCOOBI M MPHEMBI
BBIYUC/JEHUS 3HAYEHHH JAPOOHBIX BBIPAKEHUId,
coJiepKaInx OOBIKHOBEHHBIE U IECATUIHEIE JPOOH:
3aMEHATh MPHU HEOOXOAMMOCTH JECATHUYHYIO IPOOH
OOBIKHOBCHHOW M OOBIKHOBEHHYIO JECATHYHOMN,
MPUBOIUTH BbIpaXeHHME K ¢opme, Hanbosee
yI0OHOW JUIsi  BBIYKMCICHUH, MNPEoOpa30BLIBAThH
IpoOHBIE BBIPAKCHUST HA YMHOXKEHHE W JICTICHHE
JNECATUYHBIX JpoOeld K MJCHCTBUSIM C LEJBIMU
YHCIIAMH.

IIpuBoauTh 4MCI0BbIe H OYKBEHHbIE NMPHUMeEPbI

CTCIICHNU C HATypaJlbHbBIM I10Ka3aTeJIEM, O6T)51CH$I$I
3HAYEHUS OCHOBAaHUA CTENEHH W II0Ka3aTells
CTETIeHH, HaXOUTh 3HAYCHUS CTemeHel Buaa an (a
— moboe parMoHaIbHOE YHCIIO0, N — HATypajJbHOE
YUCJIO0).

Anrebpanyeckue
BBIPpAXKCHUA

27

bu6nmoreka [JOK
https://m.edsoo.ru/7f4
15b90

Onagers anrebpanyeckoil TEPMHUHOJIOTHEH |
CHUMBOJIMKOM, IPUMEHSATh €€ B IPOLECCE OCBOEHUS
y4e6HOr0 MaTepuraa.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAXEHHUH NpU
3aJIaHHBIX 3HAYCHHSIX OyKB; BBITIOHATD
BBbIUUCIICHUS IO (hopMyJIaM.
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BeInonHsTh peoOpa3oBaHus LEI0ro BHIPaKECHHS B
MHOTOWICH TMPHBEACHHEM TOJ00HBIX ClIaracMbix,
PAaCKpBITHEM CKOOOK. BBINMONHATE  yMHOXEHHE
OZIHOYJICHA

HAa MHOTOWIEH ¥ MHOTOWICHa Ha MHOTOYWICH,
MPUMEHSTH (GOpMYIIbI KBaapaTa CyMMBbI U KBajipara
Pa3HOCTH.

OcymecTBIsATh  Pa3ioKEeHHE MHOTOWICHOB Ha
MHOXHTEIH MyTEM BBIHECEHUS 32 CKOOKH 0O0IIero
MHOXKHTEJSI, TNpUMEHEHHs (OpMyJbl Pa3HOCTH
KBaJIpaToB, GOPMYJI COKPAIEHHOTO YMHOXKCHHSI.
[MpumensTh mpeoOpa3oBaHHEe MHOTOWICHOB IS
pelieHuA pa3jJudyHbIX 3aJady U3 MaTCMaTUKU,
CMEXXHBIX MIPEIMETOB, M3 PEaTbHOMN MPAKTUKH.
3HAaKOMUTBCS C HCTOPUEH pa3BUTHs MaTeMaTHKU

VYpaBHEHHUsI U HEPABEHCTBA

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
15b90

Pemate  yMHENHHOE  ypaBHEHHE € OJHOM
[IEPEMEHHOM, NPHUMEHssl NMpaBWJa Iepexoia OT
HCXOIHOTO YPAaBHEHHUS K PABHOCHIIBHOMY eMy Ooiee
npocroro  Bujpa. IIpoBepsTh, sABIAETCA U
KOHKPETHO€E YHCJIO KOPHEM YPaBHEHUS.
IMox0upars nmpuMepsl Nap YHCEN, SABISIOMIAXCS
pelIeHUEM JIMHEMHOrO YpaBHEHUS C  JIByMs
IIEPEMEHHBIMH.

CrpouTh B KOOPOMHATHOM IUIOCKOCTH TIpaduk
JUHEWHOTO YpaBHEHUS C JBYyMs IE€PEMEHHBIMU;
NOJB3YsCh TrpaduKoM, NPUBOAUTH HNPUMEPBHI
pelIeHns] ypaBHEHMYSL.

Haxogutp pemieHue CHCTEMBI [JBYX JIMHEHHBIX
YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

CocTaBJsITh M pelIaTh ypaBHEHHE WM CHCTEMY
YpaBHEHUH I10 YCIIOBUIO 3a/1a4M, MHTEPIPETUPOBATh
B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4yl IOy YCHHBIN
pe3yJbTar

Koopnunatel u rpaduku.
OyHKIMU

24

bu6nmoreka [JOK
https://m.edsoo.ru/7f4
15b90

H3o0paxkaTe Ha KOOPIMHATHOM NPAMON TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOPAMHATAM, JIy4H,
OTPE3KH, HWHTEpBaNbl; 3alHCHIBAaTh HX  Ha
anre0panvIeckoM SI3bIKE.

OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKHU 10
3aJlaHHBIM  KOOpAWHATaM;  CTPOHUTh  TrpaduKu
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HECJIOKHBIX 3aBUCUMOCTEH, 3a1aHHbIX (hopMyamy,
B TOM YHCJIE C TOMOILIBIO HU(PPOBBIX JTa0OPATOPHIA.
IIpumensThb, U3y4yaThb NpeuMyLecTBa,
HHTEPNPETHPOBATH rpaduaecKuit CIIoco0
MpeACTaBICHUs] W aHauu3a  pa3sHooOpaszHOU
XKU3HEHHOU MH(opMaIHy.

OcBauBath 1nOHSATHE (YHKLUUH, OBJIAAEBAThH
(yHKUMOHANBEHOW TepMUHONIOTHEH. Pacno3HaBaTh
nauHelHy QyHkimioo Y = kx + b, onmcwhiBaTh €&
CBOMCTBA B 3aBHCUMOCTH  OT  3HA4CHHHU
k03 ¢unmentos K u b.

Crpoutb rpaduku nuHeliHONH QyHKINK, QYHKIUH
y=|xl|.

Hcnoab3oBats  unudpoBbie  pecypchl A
NOCTpOCHUST TPahUKOB (QYHKIUH M W3yYCHHS HX
CBOMCTB.

IIpuBoauTs mpUMEpPHl JUHEHHBIX 3aBUCUMOCTEH B
peasbHBIX IPOLeccax M SIBICHUSIX

[ToBTOpEeHME U 006001IEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
15b90

BbiOupaTh, NpPHUMEHATH OLEHHUBATH CIOCOOBI
CpaBHEHHsI 4HCEll, BBIYMCIICHHH, MpeoOpa3oBaHuil
BBIPAXXCHUM, PEIICHUS YPABHEHUI.

OcyumecTBJIsAITh CAMOKOHTPOJIb  BHITIOJTHIEMBIX
JIeUCTBUIA 51 CaMOIIPOBEPKY pe3yabpTara
BBIYHCIICHHIA, TIPe0Opa30BaHUi, IIOCTPOCHHIA.
PemiaTh 3aga4uu u3 peasbHON KU3HHU, NIPUMEHATH
MaTeMaTH4YecKHe 3HAHWSA Ul PEIeHUs 33134 U3
JOpYyTuX OpeaMETOB.

Pemiath TexkcToBble 3aJa4yd, CPABHHUBATD,
BBIOMPATH cNOCO0BI PELICHNS 3a/1a4H

102
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8 KJIACC

Ne | HammeHoBaHMe pa3esioB U KoauvecTBo yacos DJIEeKTPOHHbIE OcHOBHBIE BHABI AeATEJIbHOCTH
n/m | TeM NPOrpaMmbl (uudposbie)
Bcero Konrpoasusie | IIpakruueckue 00pasoBaTeLHkIE
padoThI padoThI pecypeet
1 |Yucna u  BBIYUCIICHUS. 15 1 bubmuoreka [JOK ®opMyIMpoOBaTh OMpe/IeIeHHe KBaJPaTHOTO KOPHS

KBagparusie KOpHH

https://m.edsoo.ru/7f
417af8

13 YMCIIa, apUPMETHIECKOr0 KBaAPAaTHOTO KOPHSI.
IIpuMeHsiTL oOmepaunuio M3BJICYCHUS KBAAPATHOTO
KOpHS W3 4YHClia, MCHOJIb3YA TP HEOOXOJUMOCTU
KaJIbKYJISATOP.

OueHnBaTh KBaJpaTHbIC KOPHU LETBIMH YUCIAMH U
JNECATUIHBIMHU IPOOSMHU.

CpaBHMBATb U YNOPSI0YMBATH pallMOHAIBHBIC U
HppalMOHAJbHBIE YHCIA, 3alMCaHHbIE C ITOMOILLIBIO
KBaJPaTHbIX KOPHEM.

HccaenoBats ypaBHeHHE X2 = 8, HAXOJUTh TOYHBIC U
puOIKkEHHBIE KOpHU Tipy @ > 0.

HccaenoBath  cBOMCTBA  KBaJpaTHBIX  KOpHEH,
MPOBOJISI YHACIIOBBIE DKCIIEPHUMEHTHI C UCTIONIBb30BaHHEM
KaIBKYJIATOpa (KOMITEIOTEPA).

Jloxa3bIBaTh cBOWCTBA apu(pMETHIECKUX KBAIPATHBIX
KOpHEH; MpUMEHATh WX s HpeoOpa3oBaHUs
BBIPAKEHU.

BopinoaHaTh npeodpa3oBaHus BBIPAKECHUH,
coJiep)KallluX  KBajJlpaTHble  KOpHH.  BrIpaxarh
NEepEMEHHBIE W3 TEOMETPUUYECKHX U (PU3MUECKHX
¢opmyn.  BplUMCASTH  3HAYEHMs  BBIPAKEHHH,
COJep)KaIllMX KBaJIpaTHBIE KOPHH, HCIOJB3YS NpHU
HEO0OXOMMOCTH KaJIbKYIISTOP.

Hcnoab30BaTh B X0/€ pEeLICHHS 3a]a4 YJIEMEHTAPHBIC
MpENCTaBICHUS, CBS3aHHbIE C NPUOTIKEHHBIMU
3HAYCHUSIMH BEJIMYHH.

3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHSL MATEMATHKU
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Yucna " BBIYMCIICHUS.
Cremnenn C HEBIM
OKa3arejieM

bu6mmoreka [JOK
https://m.edsoo.ru/7f
417af8

DopMyIHPOBATH ONpeAeJeHUe CTCICHU C LEJIbIM
[I0Ka3aTeNeM.

IIpencraBasiTh 3amuch OONBIINX W MAaJbIX YHCET B
cTagnapTHoM Buje. CpaBHMBATH YHCIIa U BEJIHYUHBI,
3aMyuCcaHHbIE C UCIIOJIb30BaHuEM crerneHu 10.
Hcnonb3oBaTh 3alHMCh 4YKcel B CTaHIAPTHOM BHJIE
IUTST BBIpOKEHUSI Pa3MepOB OOBEKTOB, IIUTEIHHOCTH
MIPOLIECCOB B OKPY>KAOIIEM MHpE.

®opMyJIMpPOBaTh, 3aNMCHIBATH B CHMBOJHYECKOH
dopme U WLIHOCTPUPOBATH NpHUMeEpPaMH CBOMCTBa
CTEIEHU C 1IEJIBIM TIOKa3aTeIeM.

I[IpumMeHsITH cBOICTBA CTENEHU I PeoOpa3oBaHUs
BBIDLKCHUM, COIEp)KAIMX CTENEHH C  LEJbIM
MokKaszaTeieM. BbINOJHATH JAedcTBUSL C YHCIaMU,
3alMCaHHBIMA B CTaHAApTHOM BHUAE (YMHOXXEHUE,
JICJICHUE, BO3BE/ICHHE B CTCIICHB)

Anrebpanueckue
BbIpakeHUs.  KBajpaTHBIi
TpEeX4WICH

bubmuoreka [JOK
https://m.edsoo.ru/7f
417af8

Pacno3HaBaTh KBaIpaTHbBIN TPEXUWIEH, yCTaHABIUBATh
BO3MOXHOCTb €T0 Pa3JIOKCHHS Ha MHOMXKHUTEIH.
PacknaapiBaTh Ha MHOKUTEJM KBaJpaTHBIN
TpPEXWIEH C HEOTPUIATEIHHBIM TUCKPUMHHAHTOM

Anrebpanueckue
BBIPKEHUS.
Anrebpanyeckas 1po0b

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f
417af8

3anuceiBaTh areOpanveckue Beipaxkenus. Haxoaqurs
00J1aCTh ONpeesIeHNs PALIMOHAIIEHOTO BBIPAXKEHHUS.
BbINOJHATHL YHNCIIOBBIE MOACTAHOBKH U BBIYMCIATH
3HaueHHe JpoOH, B TOM HYHCIE€ C IIOMOIIBIO
KaJIbKYJISITOPA.

DopMyIHPOBATH OCHOBHOE CBOICTBO
anreOpanveckoii JIpoOW W TPUMEHATH €ro Juis
peoOpa3oBaHus Ipodeii.

BbinoaHATD AelicTBUS C anredpanyecKuMu ApoOsSMH.
[IpumenaTs mpeobpa3oBaHus BRIPAKESHNAHN T PEIICHUS
3ajad. BpIpaxkaThb mnepeMeHHble U3 QOpPMYI
(pusnuecknx,  TreOMETPUYECKHUX,  ONHMCHIBAIOLINX
OBITOBBIE CHUTYAIIVH)

VYpaBHEHHsI U HEpPaBEHCTBA.
KBagparHsle ypaBHEHUS

15

but6mmorexa [IOK
https://m.edsoo.ru/7f
417af8

Pacno3HaBaTh KBaJpaTHBIE YPAaBHEHHS.

3anuceiBath  (opMyJly  KOpHEH  KBaJpaTHOTO
YpaBHEHUS; pellaTh KBaJApATHbIC ypPABHEHHUA —
TIOJIHBIE U HETIONHEIE.



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

IIpoBoauTH NpocTeiilne NccIeI0BAaHUA KBAIPaTHBIX
YPaBHEHUM.

Pemiate ypaBHeHMsl, CBOISIIMECS K KBAaJApPATHBIM, C
TTOMOIIIBIO TIPEe0Opa30BAHMMA U 3aMEHON TTEPEMEHHOM.
Ha0aio1aTh 1 aHATU3MPOBATH CBSI3b MEXKTY KOPHSIMU
1 K03 hUIHEeHTaMU KBAAPaTHOTO YPaBHEHUS.
®opmyaupoBaTh TeopeMy Buera, a Takke oOpaTHYIO
-TE€OpEMY, MPUMEHATH 3TH TEOPEMbI IS PELICHUS
3aja4.

Pemath  TekcTOBBIE 3aJa4d  anreOpadecKuM
CIocoOOM: TIEPEXOANTh OT CIOBECHOU (HOPMYIUPOBKH
YCJIOBHSI 3aJa4dl K aiaredpandeckod MOAEIH IMyTEM
COCTaBJICHMsSI YpPaBHEHHS; pellaTh COCTaBJICHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YNbTAT.
3HAKOMHTBCSI ¢ MCTOPUEH PAa3BUTHUS alNreOphl

VYpaBHEHHsI ¥ HEpPaBEHCTBA. 13 bubnuorexa [JOK PacnosHaBaTh JMHCHHbIE ypaBHCHUS C  JBYMsI
Cucrembl ypaBHEHUN https://m.edsoo.ru/7f | TEPEMEHHBIMA.
417af8 CrpouTtb rpad MKy TMHEHHBIX YpaBHEHUH, B TOM YHCIIE
alrale HCNOJb3Yys HUGPOBBIE pecypchl.
Paznuuyars mapajulenbHBIE W [IE€PECEKaIOIUECcs
MpsIMBIE TI0 UX YPAaBHEHUSM.
Pemath cucreMsl IByX JIMHEHHBIX YPABHEHUH C IBYMsI
NepEeMEHHBIMU TTOJICTAHOBKOM U CIIOKEHHEM.
Pemate mpocreiinivie CUCTEMBI, B KOTOPBIX OJHO H3
YpaBHEHUH HE SIBISAETCS TUHEHHBIM.
IIpuBoauTh rpaguyeckyro HHTEPNpPeTAHIO
pelIeHns] ypaBHEHUS ¢ JBYMs IEPEMEHHBIMHU U CHCTEM
YpaBHEHUH C IByMsl IEPEMEHHBIMH.
Pemath  TekcTOBBIe 3agauM  anreOpanmyecKuM
cocobom
YpaBHEHHUsIT U HEPABEHCTBA. 12 bu6nmoreka [JOK @DopMyIHPOBATH CBOMCTBA YHUCIOBBIX HEPAaBEHCTB,

HepasencrBa

https://m.edsoo.ru/7f
417af8

WUTIOCTPUPOBaTh HMX HA KOOPAWHATHOM MPSMOH,
J0KA3BIBATH anTeOpanvecK.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJAE PEUICHUS
3amau. Pemarb nuHeHbIE HEpaBeHCTBA C OJHOM
IepeMeHHOM, m300pakaTh peIieHuE HEpaBeHCTBA Ha
YUCIIOBOM MIPSIMOH.

PemaTth crcTeMbl TUHEHHBIX HEPABEHCTB, H300paXKaTh
pelIeHne CUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPSAMON
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DyYHKIUH. OCHOBHEBIE
MMOHATHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f
417af8

Hcnonb3oBaTh QyHKIHOHATHFHYIO TEPMUHOJOTHIO U
CHMBOJINKY.

Beruucasatn 3HAYCHUS hyHKIHI, 3aJaHHBIX
dbopmynamu  (Ip HEOOXOAMMOCTH  HCIOJIB30BAThH
KaJIbKYyIATOP); COCTABJASTH Ta0JMUbLI 3HAYeHUil
¢dbyHKIMM.

CTtpouth no Toukam rpadpuku QyHKITHI.
OnuceiBaTh cBOMcTBA (QYHKIMM HAa OCHOBE e€
rpaUuecKoro NpeCTaBICHHUS.

Hcnonb3oBaTh QPyHKIHOHATHFHYIO TEPMUHOJOTHIO U
CHMBOJINKY.

HccaenoBats mpuMepbl TPaQuKOB, OTPAXKAFOIIUX
peanbHBIE TpOlLECChl H  sBieHUsA. [lpuBoauTH
npuMepsl TPOIECCOB W SBICHHA C 3aJaHHBIMHU
CBOICTBaMHU.

HUcnonb30BaTh KOMIBIOTEPHBIE NPOrPaMMBbI IS
moctpoeHnss TpadukoB GYHKIUH W HIYYSHHS] WX
CBOMCTB

OyHKINH. Yucnosele
byHKIMHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f
417af8

Haxonuth ¢ nomomsbio rpadpuka GyHKIUN 3HAUCHHUE
OJIHOM M3 pacCMaTpUBAEMBbIX BEJIMYHMH II0 3HAYEHUIO
Ipyroil. B HECTIOKHBIX CIIy4asiX BbIPAKATH (POPMYJ10ii
3aBHCUMOCTh

Mexny ~ BenuunHamMu.  OmNHMCBIBAaTBH  XapakrTep
W3MEHEHUS OJHOM BEJIWYMHBI B 3aBHCHMOCTH OT
W3MEHEHUS IPYrOH.

Pacnosnaeatsh BUJIbI H3y4aeMbIX GbyHKIUH.
Iloka3piBaTh  CXeMaTHYeCKM  IIOJIO)KEHHUE  Ha
KOOPAWHATHON IUIOCKOCTH rpaduKoB GpyHKIMHA BUAa: Y
=x2,y=x3,y="x,y=|x|.

Hcnoab3oBath ¢yHknuonaibHo-rpadguyeckue
NpeACTABJEHHUs] JUIsl pEIICHUS M HCCIEeN0BaHUS
YPABHEHUI U CUCTEM yPABHEHUI.

IlpumeHaTs, HuGpoOBBIE pecypehbl IS MOCTPOEHUS
rpadukoB GyHKUUN

10

[ToBTopenue u 0o6o0IIEeHNE

bu6nmoreka [JOK
https://m.edsoo.ru/7f
417af8

BbiOnpaTh, NpPHMEHATb, OLEHHBATL CIOCOOBI
CPaBHEHHSI 4YHCEN, BBIYUCICHUH, MpeoOpa3oBaHM
BBIPAKECHUM, PELICHNS YPABHEHU.

OcymecTBJIsATH  CAMOKOHTPOJIb  BBIMOJIHAEMBIX
JICHCTBUI M CcaMONPOBEPKY pPE3yJbTaTa BHIUMCIECHUH,
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npeoOpazoBaHuid, MOCTpocHWH. Pemarh 3amaum wu3
peanbHOil *KU3HH, TPUMEHSITh

MaTeMaTHYeCKUe 3HAHUS JJIS peIIeH s 3a1a4 U3 IPYTHX
IIPEeIMETOB.

Pemath TekcTOBBIE 3a1a4H, CPABHUBATH, BLIOMPATH
Croco0bl pelieHus 3a1a91

102




9 KJIACC

Ne
n/m

HauMenoBanue
pa3iesioB U TeM
MPOrpaMMblI

KosuuyecTBo yacos

Bcero

KonTpoiabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE
pecypcsbl

OcHOBHBIE BH/BI AeITEILHOCTH

JlelicTBUTENbHBIC YKCIIA

Yucima ¥ BBIYUCIEHUA.
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Pa3BuBaTh npeacTaBJjieHUs O YHCIax: OT
MHO’KECTBA HATYypaJIbHBIX YHCEI 10 MHOKECTBA
JEHCTBUTEIBHBIX YUCEIL.

O3HAKOMHTBCA C BO3MOKHOCTBIO
MIpENCTaBICHUS AEUCTBUTEIBHOTO YHCIIA KaK
OECKOHEYHOH NECATUIHON ApoOH, MPUMEHSITH
JeCATUYHBIC TIPUOIKEHHS pAlOHABHBIX U
UpPpaIOHANBHBIX YHCE.

HN300paxkaTh ACHCTBUTENBHBIE YACTIA TOUKAMHU
KOOPJAMHATHOU NPSIMOIA.

3anucbIBaTh, CPABHUBATH M YNIOPS/I0YMBATH
JEHCTBUTEIBHBIE YUCIIA.

BbINOJHATH, codeTast yCTHBIE 1 TNCEMEHHBIE
pUEMBIL, apu(pMeTHYECKHE TeiiCTBHUS C
palMOHAIBHBIMH YUCIIAMHU; HAXOAUTh 3HAUYCHUS
CTETEHEN C ETIBIMU MIOKA3aTENsIMU U KOPHEH;
BBIYUCJIATH 3HAUYCHHS YUCIOBBIX BBIPAKEHHI.
IHosyuyuTh MpeacTaBJjieHNe O 3HAYUMOCTH
JEHCTBUTEIBHBIX YMCET B MPAKTUIECKON
JIESTeNIbHOCTH YeJIOBEKa.

AHAJM3HUPOBATH M A€JaTh BBIBOJbI O
TOYHOCTH HNPUOIKEHHS JEHCTBUTEIIEHOTO
yHCclla IpU penleHnH 3a1ad. OKpyrisiTh
NEHCTBUTEIHHBIE YMCIA, BHINOJHATH
NPUKHIKY pe3yIbTaTa BEIYUCICHUH, OEHKY
3HAYEHUH YMCIIOBBIX BBIPAKEHUI.
3HAKOMHTBHCA C HCTOpHEi pa3BUTHA
MaTeMaTHKH

YpaBHeHus

C OJIHOM MEPEMEHHOM

bil

HCEpPaBCHCTBA. YPaBHCHI/I}I

14
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OcBanBaThb, 3aI0MUHATH U IPUMEHATH
rpagu4yecKue MeTOAbI [P PEILICHUU
YpaBHEHHUH, HEPABEHCTB U UX CUCTEM.
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PacnosnaBaThb nesble U IpoOHbBIE ypaBHEHUS.
Pemate JimHeliHbIe U KBaApaTHBIE
YPaBHEeHUsl, YPAaBHEHUS, CBOASIIMECS K HUM,
IpocTeiire IpoOHO-pauOHAIBHBIC
YpaBHEHUSI.

Ipeanaratp BO3MOXKHBIE CIIOCOOBI PELICHUS
TEKCTOBBIX 3a[a4, 00CY:K1aTh UX U pellaTh
TEKCTOBBIE 3a/1a4U Pa3HBIMU CIIOCOOAMHU.
3HAKOMHTBLCH C HCTOpHe pa3BUTHA
MaTEeMaTHKH

YpaBHeHus
HEpaBEHCTBA.
YpaBHEHUU

51
CucreMsl
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OcBauBaTh U NPUMEHSITh IPUEMBI PELLICHUS
CUCTEMBI JIBYX JINHEHHBIX YPAaBHEHUN C JBYyMS
NEpPEMEHHBIMHU M CICTEMBI JIByX YpaBHEHHIA, B
KOTOPBIX OJJHO YPaBHEHHE HE SIBJIACTCS
JTMHEWHBIM.

Hcnoab3oBaTh QyHKIMOHATHHO-TpadUUECKUE
[IPECTABIICHUS IS pellleHUs U Hccile]0BaHus
YpPaBHEHUH U CUCTEM.

AHaIN3HPOBATH TEKCTHI 32/1a4, PelIaTh HX
anreOpanvdeckuM crocoOoM: MePexXoauTh OT
CJIOBECHOM (hOPMYIHUPOBKHU YCJIOBHS 3a7auH K
anreOpanvecKo MOJICIH MyTEM COCTABIICHUS
CHCTEMBbl YPaBHEHHIA; pelIaTh COCTABICHHYIO
CHCTEMY ypaBHEHUI; HHTePIPeTHPOBATH
pe3yabTar.

3HAKOMHTBHCS ¢ MCTOPHEH PA3BUTHS
MaTeMaTHKH

YpaBHeHus
HEpaBEHCTBA.
HepasenctBa

16

bu6nuoreka [IOK
https://m.edsoo0.ru/7f419d08

Yurarth, 3a1HCHLIBATH, IOHUMATh,
HHTEPNPETHPOBATH HEPABCHCTBA,
HCTIOH30BATH CUMBOJIMKY U TEPMHUHOJIOTHIO.
BeinosHaTh npeoOpa3oBaHus HEPABEHCTB,
HCI0JIB30BATH IS MPE00pa30BaHus CBOWCTBA
YUCJIOBBIX HEPABEHCTB.

Pacno3naBaTh TUHEHHBIC U KBaAPATHBIC
HEPaBEHCTBA.

PemaTh nuHElHbIE HEPABEHCTBA, CUCTEMBI
JTUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOLIUX KBaJAPaTHOE HEPABEHCTBO, U
pemaTh ux; 00CyKAATh MOTYUECHHBIC PEIICHUS.
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M3o0pakaTh pernieHue HEpaBeHCTBA U CHCTEMBI
HEPaBEHCTB Ha YUCJIOBOH NPAMOH, 3aIMCHIBATH
pelIeHre C TOMOIIHI0 CHMBOJIOB.

PemaTh KBagpaTHBIE HEPABEHCTBA, CIIOIB3YS
rpaduyeckue nMpeacTaBICHUS.

OcBanBaTh U NPUMEHSATh HEPABCHCTBA MPU
pelIeHnH pa3TUYHbIX 33724, B TOM YHCIIe
MPAKTUKO- OPUEHTUPOBAHHBIX

OyHKIUU

16
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Pacno3HaBaTh BUbI H3y4aeMbIX (DyHKIINH;
WLIIOCTPHPOBATH CXeMATHYEeCKH, 00bSICHATD
pacmoioKeHne Ha KOOPAMHATHOM MI0CKOCTH
rpadukoB ¢pyHkimid Buga: y = kx, y =kx + b,y =
Y=XAy=kix,y=x y=x,y=|x|B
3aBUCHMOCTH OT 3HaYEHHUH KOAPUITUECHTOB;
OIHCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIIHUIO 110
thopmye.

IIpuBoanTHL NpUMeEPHI KBAAPATHUHBIX
3aBHCUMOCTEN U3 peabHOM KU3HU, HUIUKH,
TEOMETPHH.

BeisiBasiTe 1 00001aTE 0COOEHHOCTH Tpaduka
KBaJIpaTHYHON PyHKIMH

y=ax?+bx+c.

Crpouts 1 n300pakaTh CXeMaTHYEeCKH

rpad UKy KBaIpaTUUHBIX (YHKUMH, 3aJaHHBIX
dopmynamu Buma y = ax?, y = ax’ + ¢,y = a(x +
p)?, y =ax’*+bx +c.

AHaIU3UPOBATH U NPUMEHATH CBOIiCTBA
W3yYEHHBIX (QYHKIUH JUIs UX TIOCTPOSHHSI, B TOM
YrcIIe ¢ TIOMOIIBIO IIMQPOBBIX PECYPCOB

YucnoBbie
IOCJIEIOBATEILHOCTH

15
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OcBanBaTh U NPUMEHSITH UHJCKCHbIE
0003HaYeHUs], CTPOUTH pedeBble
BBICKa3bIBAHHUS C UCTIOIH30BAHUEM
TEPMHHOJIOTHH, CBSI3aHHOM C MOHATHEM
[IOCJIEZIOBATENBHOCTH.

AHanau3upoBath GopMyIty N-ro 4ieHa
[IOCJIEZI0BATENbHOCTH MIIH PEKYPPEHTHYIO
(hopMyITy M BBIYMCJIATH YWICHBI
MIOCJIEI0BATENbHOCTEN, 3aAaHHBIX 3THMHU
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(hopmynamu. YcTaHaBIMBATH
3aKOHOMEPHOCTH B ITOCTPOCHUU
ITOCIIEZIOBATEIHHOCTH, €CITH BBIITMCAHBI TIEPBhIC
HECKOJIBKO e€ 1wieHoB. Pacno3HaBaTh
apu(PMETUIECKYIO U TEOMETPHUECKYIO
MIPOTPECCUH MPH PA3HBIX CIIOCO0aX 3aaHusl.
PemaThb 3a7a49u ¢ ucmois30BaHueM (popmy N-
ro 4jieHa apU(hMETHUSCKON U TEOMETPUICCKOMN
MIPOTPECCUil, CyMMBI TIEPBBIX N YICHOB.
M3o0paxkarh wieHbI MOCIEI0BATEIbHOCTH
TOYKAMH Ha KOOPIUHATHOH IIIOCKOCTH.
PaccMaTpuBaTh npuMepsI POLECCOB U
SIBJICHMI 13 pealbHON XKU3HU,
WLTIOCTPUPYIOIINE H3MEHEHNE B
apudMeTHIeCcKOl POTPECCUH, B
FEOMETPHYECKON MPOTPECCHU; N300paKkaTh
COOTBETCTBYIOIIHE 3aBHCUMOCTH TPadUIECKH.
Pematp 3agaun, cBsi3aHHBIE C YUCIIOBBIMA
MOCJICIOBATEIILHOCTSMY, B TOM YHCIIC 33]Ia4d U3
peaNbHOM KU3HU C HCITONIE30BaHUEM U(POBBIX
TEXHOJIOTHIA (3MEKTPOHHBIX TAOIIHII,
rpaduyuecKoro KajabKyJIsaTopa H T.IL.).

Pemarth 3a/1a4u Ha CIIOKHBIC IIPOLIEHTHI, B TOM
YHCIe 337]a91 U3 PEaNTbHOM MPaKTHKH (C
HCITOJIb30BAaHUEM KaJIBKYJISITOPA).
3HAKOMUTBLCS ¢ HCTOPHEI Pa3BUTHUS
MaTeMaTHKU

[ToBTOpenue, 06001IeHNE,
cHUCTeEMaTH3alMs 3HaHUI

18
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OmnepupoBaTh NOHATHSIMH: MHOXECTBO,
[TOIMHO>KECTBO, OTIEpAINH Ha/l MHOKECTBAMH;
HCNOJIb30BATh TPaduecKoe NPEICTaBICHHE
MHO’KECTB JJIs1 OITMCAHMsI pEANIbHBIX MPOLIECCOB
Y SIBJICHHUH, TIPU PEIICHUH 3a7ia4d U3 APYTUX
y4eOHBIX PEIMETOB.

AKTyaJIM3UPOBATH TEPMHHOJIOTHIO M
OCHOBHBIE IeHCTBHS, CBSI3AHHBIE ¢ YHCJIAMM!
HaTypajbHOE YMCIIO, IPOCTOE U COCTABHOE
YHCIIa, IETUMOCTh HaTypaJIbHBIX

yHCcell, MPU3HAKU AETUMOCTH, LIEI0E YNCIIO,
MOJ1yJIb YHCJia, OOBIKHOBEHHASI U IeCSITUYHAS
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IpoOw, CTAHTAPTHBIA BUJ YMCIIA,
apuMeTHYeCKUil KBaIpaTHBIN KOPEHb.
BbINoOJHATH AeldCTBHS, CPABHUBATH H
YHOPAI0YHUBATH YHCIIA, TPECTABISATE YHCIA HA
KOOPJIMHATHOM MPSMOM, OKPYTJISITh YUCIIA;
BBINOJHATH MPUKHAAKY U OIIEHKY pPe3yJibTaTa
BBIYUCIICHU.

Pemath TekcTOBBIE 321a4H aPUPMETUICCKUM
crocooom.

PemiaTh mpakTu4ecKue 3a1a4u, Co/iepKaIine
MIPOLIEHTHI, IOJIN, YaCTH, BEIPAKAIOIINE
3aBUCUMOCTH: CKOPOCTH — BPEMS — PACCTOSIHHE,
[[eHa — KOJIMYECTBO — CTOMMOCTh, 00BEM PabOTHI
— BpeMs — MPOU3BOTUTENHHOCTE TPY/Ia.
Pa30upars peasibHbIC )KU3HCHHBIC CUTYAIINH,
(opmyanpoBaTh UX Ha SI3bIKE MATEMATHKH,
HAXOUTh PEUICHHUE, TPUMEHSIST
MaTeMaTHYECKUH armapar, HHTePNpeTHPOBaThH
pe3yabTaT

OmnepupoBaTh NOHATUSIMH: CTEIICHb C IIETBIM
roKasareneM, apu(hMEeTHISCKUN KBaPATHBIH
KOpEHb, MHOTOUJICH, anrebpandeckast Apoob,
TOXJIECTBO.

BbINOJHATH 0CHOBHBIE A€iiCTBUSA: BHITOTHATH
pacuétsl 1o popmyam, npeoOpa3oBbIBATH
1eJIbIE, POOHO-PAIIMOHAIBHBIC BHIPAKEHUS U
BBIPYKEHHSI C KOPHSMH, PEATN30BHIBATh
pasnoXKeHre MHOTOYIeHa HA MHOKHTENH, B TOM
YHUCJIE C MCIIOJIb30BaHUEM (DOPMYII pa3HOCTH
KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH;
HaXOJIUTh

JIOTTYCTHMBIC 3HAUEHUS MIEPEMEHHBIX IS
JIPOOHO-PAITHOHAEHEIX BRIPAKECHHIMA, KOPHEH.
MopaeaupoBaTh ¢ IOMOIIEI0 (DOPMYIT peaabHbIe
TIPOTIECCHI U SIBJICHUS

OnepupoBath noHATUAMHU: QyHKIHS, TpaduK
(hyHKIIUY, HYJTU (YHKIIUU, TIPOMEKYTKH
3HAKOIIOCTOSHCTBA, MPOMEXKYTKU BO3pACTaHMUs,




yObIBaHUs, HauOOJIbIlIEE U HAUMEHbIIIEE
3Ha4YeHUS PYHKIHH.

AHaIM3MpoOBaTh, CPABHUBATD, 00CY:KAATH
CBO¥CcTBa (DYHKIHI, CTPOUTH UX TPpauKH.
OmnepupoBaTh NOHATHSIMH: TIpAMas
MPONOPLUOHANBHOCTE, 0OpaTHas
IIPONOPLIUOHANBHOCTD, TUHEIHAsA (QyHKLNS,
KBaJpaTuuHas QyHKIMsA, mapaboia, Tunepoona.
Hcnosb3oBath rpagMKH IS ONPEICIICHUS
CBOICTB, IIPOIIECCOB ¥ 3aBUCUMOCTEH, TS
peleHus 3a1a4 U3 Apyrux y4eOHbIX IpeAMETOB
U pealbHOM KU3HU; MO/IeJIMPOBATH C
MIOMOIIbIO TPaUKOB peabHbIC TPOLIECCHl U
SIBJICHHUS.

Bripaxkate ¢popMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMUYMHAMHI

102
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HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET 7 KJIACC
Pocculickas 351eKTpOHHAs IKOJa
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PasgaTtounslil maTepuan
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