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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBisieTCST OJHUM U3 ONOPHBIX KYPCOB OCHOBHOIO OOUIETO
oOpa3oBaHusA: OHA 00ECHEUMBAECT U3YyUEHUE OPYIHMX JUCHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK M TyMaHUTApHOIO IIMKJIOB, €€ OCBOEHHE HEOO0XOAUMO I
MPOJOJKEHUsT 00pa30BaHMsI U B MOBCEIHEBHOM >kM3HU. Pa3zBuTHe y oOydaronimxcs
HAay4YHbIX TMPEACTABICHUM O MPOUCXOXKIECHUH U CYIIHOCTH aJreOpanyecKux
abcTpakiuii, criocode oTpaxeHUsi MaTEMAaTUYECKON HAYKOW SIBIICHUN U MPOLECCOB B
OpUPOJIE U OOILECTBE, POJIM MATEMATUYECKOTO0 MOJEIUPOBAHUS B HAYYHOM MO3HAHUU
U B MPaKTUKE CMOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHMSI U KayeCTB
MBIIIJICHUSI, HEOOXOAUMBIX I aJanTallMd B COBPEMEHHOM IM(GPOBOM OOIIECTBE.
N3yuyenue anreOpbl oOecrneuyrBaeT pa3BUTHE YMEHMs HaOI0[aTh, CpPaBHUBATD,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMeHTUPOBAHHO OOOCHOBBIBaTh CBOM JEWUCTBUS W BBIBOJBI, (POPMYJIHUPOBATH
ytBepkaeHus. OcBoeHHe Kypca anreOpbl oOecreuMBaeT pa3BUTHE JOTHYECKOTO
MBIIIJICHUST O00YYalOUIUXCs: OHM MCIOJB3YIOT JIEIYKTUBHBIE W HWHIYKTUBHBIE
paccykaeHusi, 0000IeHne W KOHKpeTHU3aluio, abcTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mpeArnojaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSTENHHOMN
JEeSTENBHOCTH 00YYaIOIIUXCsl, MOATOMY CaMOCTOSITENIbHOE PEIICHHE 3a]ay SIBIIseTCS
peanuzanuei AesTeIbHOCTHOTO IPUHIIUIA O0yUYeHUS.

B ctpykType mporpammel yaeOHOro Kypca «Anredpa» Ajis OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIbHO-METOJANYECKHE JNHUU:
«Yucrna W BBIYUCIHCHUS», «AJTeOpandecKue BBIPAKECHUS», «YpaBHEHUS U
HEpPABCHCTBa», «@yHKuMW». Kaxmas u3 3TUX cOAepKaTEeIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJIEUCTBYSI ¢ IPYTUMU
ero JuHUAMH. B Xoze wu3yudeHus ydeOHOTro Kypca OOydYaroImMMCS TMPUXOIUTCS
JIOTUYECKU PacCyk1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3M C
3TUM B MpOrpaMMy yudeOHOro kKypca «AmnreOpa» BKIIOUYEHB HEKOTOPbIE OCHOBBI
JIOTUKH, TMPEACTABICHHBIE BO BCEX OCHOBHBIX pa3Jelax MaTeMaTHYeCKOro
o0pa3oBaHMs U  CIIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIMMHCS  OCHOB
YHUBEPCAIBHOIO MaTEMaTH4YeCKOro s3blka. ConaepkKaTeIbHOM W CTPYKTYpHOU
OCOOCHHOCTBhIO Y4YeOHOTO Kypca «AnreOpa» SBISETCA €ro HWHTETPUPOBAHHBIN
XapakTep.

Copnepxxanne nuHMM «Yucna W BBIUUCIEHUS» CIYKUT OCHOBOM  JUIS
JabHEHIIET0 W3Y4YeHHUsS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYarOMIMXCS
JIOTUYECKOTO MBILUICHHS], (DOPMUPOBAHUIO YMEHHUsS MOJIb30BAaThCS aNrOpUTMaMH, a
TaK)X€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJI MOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHA O 4YMCIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
CBA3aHO C pAUMOHAWIBHBIMU M HPPALUOHAIBHBIMU YHUCIAMH, (POPMHUPOBAHUEM



IIPEACTABICHUNA O IEUCTBUTEIBHOM YHUCIE. 3aBEPIIEHUE OCBOCHHUS YHMCIIOBOM JIMHUU
OTHECEHO K CpeHeMY o0I1eMy 00pa30BaHUIo.

Conepxanue IBYX alreOpandecKux JUHUN — « AIreOpandecKue BRIPAXKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHMIO Yy OOyYarOLIUXCS
MaTeMaTUYecKOro armaparta, HeoOXOJIMMOIo Jsi pelIeHHs 3ajad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs y4eOHbI MaTepuan TPYNIHUPYETCS BOKPYT paldOHAIbHBIX
BbIpaKeHUU. AJreOpa JAEMOHCTPUPYET 3HAUEHHE MAaTEMaTUKH Kak s3bIKa s
NOCTPOCHHSI MATEMATHUYECKUX MOJIETIEH, ONMCAHUs TIPOLECCOB U SIBJICHUN peaJbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakkKe JAajibHEWIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJIMMOI0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
UHPOpPMATUKK, W  OBJIAJCHUE  HaBbIKAMHM  JIEAYKTUBHBIX  PacCy>KICHUH.
[IpeoGpa3zoBanre CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpPAKEHUS,
CIIOCOOHOCTEM K MaTeMaTHY€CKOMY TBOPYECTRBY.

Copnepxxanve (yHKUIMOHAIBHO-TPAUUYECKON JIMHUU HAIEJIEHO Ha TMOJy4YeHUe
oOy4JaromuMHCs 3HAaHUN 0 PYHKIMAX KaK BaKHEHIIed MaTeMaTH4YeCKON MOAeNn 1Jis
ONMMCAaHMSI M HCCIENOBAHUSI Pa3HOOOPa3HBIX TMPOIECCOB U SBJICHUN B MPUPOAE U
oOmectBe. M3ydyeHune martepuana CriocoOCTBYET Pa3BUTHUIO Y OOyUYAIOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENBHBIE CPEACTBA fA3bIKA MATEMAaTUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKiIaa B (GOpMHUpPOBAHUE
IpEeICTaBICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUHN [IUBWIN3AINHN U KYJIbTYPBHI.

CormacHo ydeOHOMY TIUIaHy B 7-9 Kiaccax wu3y4aeTcs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYACT CIEAYIONIME OCHOBHBIC pa3/elibl COJEP KaHMUS:
«Yucrna W BBIYUCIHCHHUS», «AJTeOpandecKue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha m3ydenne yue6HOTrO Kypca «Anredpa» orBogutcs 306 dacoB: B 7 Kiacce —
102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yvaca (3 gaca B Hegento), B 9 kiacce —
102 yaca (3 yaca B HeZIEIIO).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuca v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JSCATHYHBIC, TIEPEXOJ OT OJHOW (OPMBI 3aluCH
npobeit Kk gapyroi. IloHsTHe pamMoOHAIBHOTO 4YHCIA, 3alucCh, CpaBHEHUE,
YIOPSAI0YMBAHNE  PAallMOHAJIBHBIX  YuCeNl.  ApudmeTrhdyeckue  JIeUCTBUS  C
palMOHAIbHBIMU 4uciiamMu. PernreHue 3amad U3 peaibHOM TMPAKTHKH HA YacTH, Ha
Ipoowu.



CreneHb ¢ HaTypalbHbIM IIOKa3aTelIeM: OIpeaesieHne, mnpeodpa3zoBaHue
BBIpaQXKECHUU HAa OCHOBE OIpEJEeCHUs, 3aucCh OonbiKuX uucen. [IporeHThl, 3anuch
MPOIICHTOB B BHUJE ApoOU U JpoOW B BUJIC MPOIEHTOB. TpU OCHOBHBIE 3a/laud Ha
MPOLCHTHI, PEIICHUE 3a7]a4 U3 PealbHOM MPAKTUKHU.

[IpumeHeHne  NOPU3HAKOB  JEIMMOCTH,  pa3l0KEHUE HA  MHOXKHUTEIU
HATypaJbHBIX YUCEIL.

PeanbHple  3aBucMMOCTM, B  TOM  4YHCje TMpsMmas W oOpaTHas
MPONOPILIMOHATIEHOCTH.

AJireOpanyecKue BbIpasKeHHU s

IlepemeHHbIC, YHCIIOBOE 3HAUYCHUE BBIPAXKEHUS C MEPEeMEHHOU. JlomycTumblie
3HA4YEHUs] NepeMeHHbIX. [IpeacTaBieHrne 3aBUCMMOCTH MEXY BEJIMYMHAMHU B BHUJE
dbopmynel. Beraucnenuss no ¢gopmynam. [IpeobpaszoBanne OYKBEHHBIX BBIpaKEHUU,
TOXKJICCTBEHHO  paBHBIC  BBIPAKCHHUS, TMpaBuia MpeoOpa3oBaHUS CyMM H
IIPOU3BEJICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEJIEM.

OnHounenbl U MHOrowieHsl. CteneHb MHoOrousieHa. CIlioXeHHe, BbIUUTAHUE,
YMHOKEHUE MHOTOWJIEHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBbI U
KBaApar pazHocTh. PopMmyia pa3HOCTH KBaApaToB. Pa3nokeHre MHOrOWICHOB Ha
MHOHUTEIH.

YpaBHeHUs 1 HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YypaBHEHHs, I[paBuja MpeoOpa3oBaHUs ypaBHEHWS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JluHeliHOE ypaBHEHHME C OJHOM TIEPEMEHHOW, YHMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pelICHUE JIMHEHHBIX ypaBHeHUN. COCTaBI€HNE YPABHEHUM IO YCIOBUIO
3a7a4n. PelieHne TeKCTOBBIX 3a/1a4 C MMOMOIIBIO YPAaBHECHUH.

JluneitHOe ypaBHEHHUE C ABYMS MEpEeMEHHBIMU U ero rpadguk. Cucrema AByX
JIMHEMHBIX YpPaBHEHUM C JBYMs II€pEMEHHBIMH. PelieHue cucreM ypaBHEHUU
criocobom mojicTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO CUCTEM
YPaBHEHHUM.

DOyHKUUA

Koopannara Touku Ha npsiMor. YUuciioBble MpOMEXyTKH. PaccTtosiHue Mexny
JBYMsSI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpsimoyronbHas cuctemMa koopauHaT, ocu OX m Oy. AOcmucca m opauHaTa
TOYKM HAa KOOPAMHATHON TUIOCKOCTHU. [Ipumepsl rpadukoB, 3agaHHBIX (QopMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTer. [lonstue dynkumu. ['paduk Gyakmmm.
CpoiictBa pynkumid. Jluneitnas ¢ynkuums, e€ rpaduk. ['padpuk dyakmum y = [X|.
I'paduueckoe penieHre TMHEUHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KIIACC



Yucaa v BbIYMCICHUS

KBagparueiii kopenb u3 uucia. IloHdarue 00 wuppalMOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIIDKEHUST UppallMoHANbHBIX yucen. CBoiicTBa apuMETHYECKUX
KBaJpPaTHBIX KOPHEN U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBHIPAXKEHUHN U
BBIYUCIICHUSAM. J[€HCTBUTEIILHBIC YHCIIA.

Crenens ¢ 1enapIM NOKa3aTesneM U €€ ceorictBa. CTaHIapTHas 3alMCh YUCTA.

Anrebpanueckue BeIpakKeHUIAJreOpandeckne BbIpaskeHUsl

KBanparthblil TpEXUiieH, pa3a0oKeHUE KBAAPATHOTO TPEXUJICHA HA MHOKUTEH.

Anrebpanueckas ApoO6b. OCHOBHOE CBOWCTBO —aireOpandeckoi JpoOwu.
CnoxxeHue, BbBIYMTaHHE, YMHOXEHHUE, JICJIEHHE  alreOpanyeckux JApoOei.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3oBaHUE.

YpaBHEHHUs U HEpABEHCTBAY paBHEHHMS M HEPABEHCTBA

KBagpatHnoe ypaBHeHue, opMysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemenne ypaBHEHHM, CBOJAIIMXCA K JIMHEMHBIM H  KBaJPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHAIbHBIE YPABHEHHUS.

['paduueckas mHTEpIpeTaliusi ypaBHEHU C JBYMSI NIEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpPaBHEHUN C JByMs MepeMEHHbIMU. I[Ipumepsl pemeHus cucreM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckuM CriocoOOM.

YuciioBele HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO ¢ OMHOM MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM.

OyHKINM PYHKIUA

[Houstne dynkumu. O61aCTh ONpPENENEHUs U MHOKECTBO 3HAUYCHUN (PYHKIUU.
CrniocoOsbI 3amanus QyHKIINA.

I'padux ¢ynkmumn. Yrenue cBoMCTB (yHKImu mo e€ rpaduxy. I[Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIE MPOIECCHI.

OyHKIMK, ONUCHIBAIOIINAE TMPSMYIHO H  OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aucnMoctH, ux rpaduxn. ®yukuun y = X2, Y = x3, y = VX, y=|x|. ['paduueckoe
pelIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yuciaa ¥ BLIYUCIEHUS
PaI_II/IOHaJ'IBHBIe quciia, HppaluOHAJIbHBIC YHCJId, KOHCYHBLIC H OECKOHEYHEBIC
ACCATHYHBIC I[pO6I/I. MHOX€eCTBO I[GﬁCTBPITGJIBHBIX YHUCCII, I[CIZCTBHTCJ'H)HI)IG quciia



Kak OECKOHEUHbIE eCATUYHbIE TpoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JI€HCTBUTEIBHBIX YUCEII U KOOPIAUHATHOMU MPAMOM.

CpaBHEHUE  JCUCTBUTENBHBIX  YHUCEN, apu(pMETHYeCKue JeHCTBUS C
JNENCTBUTEIIBHBIMU YU CIIAMM.

Pa3mepbl O0OBEKTOB OKpYXAlOUIETO0 MHpa, JIWTEIBHOCTH TMPOIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpuOnuxénHoe 3HAYEHUE BEIMYMHBI, TOUHOCTh NpuUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCICHHIA.

YpaBHeHUsS M HEPABEHCTBA

JIuneliHoe ypaBHeHHUeE. Perenue ypaBHEHNM, CBOASIIUXCS K JTUHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIMUXCSA K KBaJIpaTHBIM.
bukBanpartHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUH TPETbed U 4YETBEPTOMU
CTEINEHEW pa3IOKEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3aaad
anredpanvyeckiuM METOIOM.

VYpaBHeHue ¢ OByMsi MEpeMEHHbIMU M ero rpaduk. PemieHue cucrem aAByX
JIMHEMHBIX YPaBHEHUW C JBYMs IEPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. [paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMSI [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuMHENHBIX HEPABEHCTB C OJHOM TepeMEeHHOM. PemieHune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TMepeMeHHOW. KBaJparHele HEpaBEeHCTBA.
I'paduueckass umHTEpHpeTansi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATHI
BEPILUHBI 1apadoJIbl, OCh CUMMETPHUH 1apadoJIbl.

Ipaduxu Gpyrkmumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux
CBOMCTBA.

UucnoBele  1IOCIENOBATENBHOCTUUMCIOBBIE  IMOCHAEAOBATEJBHOCTH U
nporpeccuu

[loHsAiTHE YHMCIOBOW MOCIEAOBATENBHOCTUA. 3aJlaHHE IOCIEJ0BATEIIbHOCTH
peKyppeHTHO# dopmynon u Gopmymoi N-To YieHa.

Apudmernueckass u reomeTpuueckas mnporpeccuud. Popmynasl N-rO  4iIeHA
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBBIX N UJICHOB.



N300pakeHne 4ieHOB apu(METUYECKOM U TEeOMETPUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHHBIM M DKCIIOHEHIMAJIBHBIM POCT.
Ci10HBIE IPOLICHTBHI.

INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IPOTrpaMMbl YUeOHOTO Kypca «Anredpar
XapaKkTePU3YIOTCA:

1) naTpuoTHYecKoe BOCIMTAHHUE:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIICHUEM K JIOCTHXKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKOM
MaTeMaTHYE€CKOM IIKOJbI, K UCIOJIB30BAHUIO ITHX JIOCTHIKEHUM B JPYTHX HAyKax U
NPUKIIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHWMHA W peaju3allid ero
npaB, IPEICTABIEHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIICHUH, MPOIEAYp TPaKJAHCKOro oOIIecTBa (HarmpuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHHIO OSTHYECKUX MPOOJEM, CBSI3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAHOBKOM HA AaKTUBHOE YYaCTHE B PEUIEHUU NPAKTUYECKUX 3a/]ad
MaTeMaTU4YeCKOM HAIpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHHs HaA MPOTSHKCHWH BCEW JKU3HU JUIA YCIEIHON MPOoQecCHOHATBHON
NESTENHPHOCTA W Pa3BUTHEM HEOOXOJMMBIX YyMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAMBUAYAIBLHON TPACKTOPUHU OOpa30BaHUS W >KHU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOEe BOCIIUTAHUE:

CIOCOOHOCTBIO K  OMOIMOHAIBHOMY W ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajay, PEIIeHUH, pacCyXICHUIl, yYMEHUI0O BUJIECTb
MaTeMaTH4eCKrue 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O TO3HAHMS:

OpUEHTAIlME B JACSATEIBHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4YHbIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YEJIOBEKa, MPUPOILI U



oOlIecTBa, IMOHMMAaHUEM MAaTEMaTHYECKOM Haykh Kak c¢epbl 4YelI0BEYECKON
NEeSATENbHOCTH, 3TAanoB €€ pPAa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUsS LMBWIA3ALMUH,
OBJIaJICHUEM $I3BIKOM MAT€MAaTHUKH M MaTeMaTHYEeCKOM KYyJIbTypOoM Kak CpelCTBOM
MO3HAHUSA MHpA, OBJIAJACHUEM MPOCTEUIIMMU HaBBIKAMHU HUCCJEI0BATEIbCKON
NEeSTENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMuUpOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

FOTOBHOCTBIO TNPHUMEHSITh MaTeMaTHYeCKUEe 3HaHUS B HWHTEpecax CBOETo
3I0pOBbs,  BEJIEHUA  30pOoBOro  oOpaza  Xu3HM  (3J0pOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIM  PEXHUM 3aHATUW W OTAbIXa, peryjsipHas (¢usnueckas
aKTUBHOCTB), COOPMHPOBAHHOCTHIO HABBbIKA pedIeKCUHU, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUU JIJIS PEIICHHs 3ajay B
00JIaCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, INTAHUPOBAHMS TOCTYIIKOB M OIIEHKU MX
BO3MOXXHBIX TIOCHEACTBUN MJIsi OKpYXaloled Cpeabl, OCO3HAHHUEM TIJI00ATbHOTO
XapaKkTepa SKOJIOIMUECKUX MpoOJIeM U MyTeH UX pelIeHus;

8) ajanTanmMs K M3MEHSIIOIIMMCS YCJIOBMSM COLMAJBHOH W NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUAX HEOINPEAEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH UY€pe3 IMPAaKTUYECKYIO JESTENbHOCTb, B TOM YHUCIIE
YMEHHUE YUUTbCS Y JPYTUX JIIO/IeH, TPUOOPETaTh B COBMECTHOM 1€ATEILHOCTH HOBBIE
3HaHUS, HABBIKK U KOMIETEHIIMU U3 OMbITA APYTUX;

HEOOXOJAMMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAHUW, B TOM  4YHCIE
(GopMynupoBaTh UJEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSIX, B TOM YHCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAe(DUUUTHI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TpeOYIOIUN KOHTPMEpP, KOPPEKTUPOBATH IMPHUHHUMAaEMbIe
pelieHuss W JAeUCTBUA, (QOPMYIUPOBAaTH M OLIEHWBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:
e BBISABIITh U XapAKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKA MAaTEMATUUYECKHUX
00BEKTOB, TMOHSATHM, OTHOLICHHH MEXIYy MOHATHAMH, (OPMYIUPOBATH



ONpeeNeHus]  MOHATUH,  yCTaHABIMBAaTh  CYLIECTBEHHBIM  HpHU3HAK
KJaccu(uKanuy, OCHOBaHUS il OOOOIIEHHMS W CpPaBHEHUS, KPUTEPUU
IPOBOJIUMOTO AHAIIN3A;

BOCIPUHMMATh,  (QOPMYIHpPOBaTH U  MpeoOpa3oOBbIBATh  CYXKICHHUS:
yTBEpJAUTEIbHbIE W OTpUIATENIbHbIE, €IWHUYHbIC, YacTHble W OO0UIMe,
YCIIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (akTax, JaHHbIX, HAOJIOJECHUSIX U YTBEPXKICHUSX, Mpeiaratb KpUTepuu
JUTSI BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JeNaTh BBIBOJbI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (TIpsIMblE U OT
IPOTUBHOIO0), MPOBOJUTH CAMOCTOSITENILHO HECIOXKHBIE JI0KAa3aTeIbCTBA
MaTEeMaTU4YeCKUX  (AKTOB, BBICTpaMBaTh ApPryMEHTAlMIO, [PUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pEILIEHUs, BbIOMpPATh Hanbojee MOAXOAIMM C  y4éToM
CaMOCTOSITEIIbHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTebLCKue TeCTBHUSA .

UCTIOJIh30BaTh BOIMPOCH KaK HCCIIENOBATEIbCKUNA WHCTPYMEHT ITO3HAHUS,
dopMynupoBaTh BONPOCH, (UKCHPYIOMIKE MPOTUBOPEUYUE, TpodIemy,
CaMOCTOSITETTLHO ~ YCTaHABIMBAaTH HCKOMOE U JlaHHOe, (HOpMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

NPOBOJIUTH IO CaMOCTOSTEIIPHO COCTaBICHHOMY TUIAHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE WCCICAOBAHUE 10 YCTAaHOBICHUIO O0COOCHHOCTEH
MaTEeMaTHYECKOTO 00BbEKTa, 3aBUCHMOCTEH 0OBEKTOB MEKITY COOOM;
CaMOCTOATENHHO (POopMyIHUpOoBaTh 00OOIIEHUS M BBIBOABI MO PE3yJIbTaTaM
NPOBEIEHHOTO HAONIOACHUS, WCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh WHGOPMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, AaHAIM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETHUPOBATH
MH(pOpPMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;

BbIOMpaTh (GopMy MpeacTaBieHus HHGOPMAUUM U WIUTIOCTPUPOBATH
peliaeMble  3aJayd  CX€MaMH, JuarpaMMaMH, HWHOW rpadukoil u uX
KOMOWHAIIMSIMU,



OLICHMBATh HAAEKHOCTh HMHPOPMALMH IO KPUTEPUSAM, HPEII0KEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC 1eHCTBHS:

BOCIIPUHHMATH ¥ ()OPMYITHUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMH U
IEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)XKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSCHCHHS IO XOIy pEIICHUS
3aJ1auyi, KOMMEHTHUPOBATH IMOJTYyUYEHHBIN pe3yJIbTaT;

B X0Jjic OOCYXJICHHsI 33J1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOJIeMBI, pelraeMoi 3aJlay, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HA IOWCK
PEIICHMS, COTIOCTABIISATh CBOU CYKJICHHSI C CY)KICHUSIMHU JPYTUX YIaCTHUKOB
auanora, OOHapy)XMBaTh pa3lIMUUE M CXOJCTBO TO3UIUH, B KOPPEKTHOU
dbopme hopmMyIUpOBaTH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NIPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3aJa4M, SKCIICPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa, CAMOCTOSITEJIbHO BBIOMpATh (hOpMaT BBICTYIUICHHUS C YYETOM 3aj]1a4y
NPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHH;

NOHMMAaTh W HMCIOJb30BaTh MPEUMYINECTBA KOMAHIHONH M WHIAWBUIYaJTbHON
paboThI NP pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1€JIb COBMECTHOM JESTeNIbHOCTH, IJIAHUPOBATH OPraHHU3aIUIO
COBMECTHOW pabOThl, pacnpenensTh BHIBI padoT, JIOroBapUBATHCH,
o0CyXXJlaTh TMpoIecC U pe3ysbTaT paboThl, 0000IIaTh MHEHHS HECKOJIbKUX
JIFOIeH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXIeHHs, 0OMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U IPYTHE), BHIIOIHITH CBOIO YaCTh PabOTHI U
KOOPJMHUPOBATH CBOM JIEUCTBUSA C IPYTMMHU WIEHAMHU KOMAaH/IbI, OIIEHUBATh
KayecTBO CBOEr0 BKJIaJga B  OOmUMH MPOAYKT TO  KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBHSI.

PerynsiTuBHbIe YHUBepcaibHbIEe YUueOHbIe AeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJILHO COCTaBIIATh IUIAH, aNTOPUTM pEIICHUS 3aJadyd (WU €ero
94acTh), BBIOMPATh CMOCOO pEHICHUS C y4ETOM HMMEIONIUXCS PECYpCOB H
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTUpPOBaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN MHTEJIEKT:

BJAJETh CIIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS Ipoliecca U pe3ysbTata
pelieHrs MaTeMaTUYeCKOn 3aauH;

NpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUH 33]1a4H,
BHOCUTb KOPPEKTUBBI B JIE€ATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIMKNOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBUE pPE3ysbTaTa ACATEIBHOCTH ITOCTABICHHOW LEIU U
YCIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHUS WM HEJOCTHXKEHHUS LIeJu,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce OOy4aromUiCs TMOJYYUT CIETYIONINE
NIPEIMETHBIC PE3yIbTaThI:

Yucia v BBIYUCJICHU S

BbImoNIHATH, coYeTass YCTHbIE W TUCHMCHHBIC NPHEMBI, apUPMETUUYECKHE
JEHCTBUS C PAlIMOHATILHBIMY YHCIaMHU.

HaxomuTe 3HA4YCHUS YHCIOBBIX BBIPAXKCHUW, TPUMEHITh pPa3HOOOpa3HbBIE
CrocoObl M TPHEMBI BBIYMCIICHHUS 3HAYCHUW JIPOOHBIX BBIPAKCHUH, COJEpKaIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[lepexoauTh OT OgHOW (HOPMBI 3amUCH YUCeN K Jpyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JIPOOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

CpaBHUBATH U YIOPSIOYUBATH PAIIMOHATILHBIC YKCTIA.

OKpyrasaTh yucia.

BbINOJIHATE MPUKHUAKY U OIIEHKY pe3yJibTaTa BBIYMCICHUN, OLICHKY 3HAYCHUH
YHUCJIOBBIX BBIPAKEHUN. BBIMOTHATH ACUCTBUS CO CTENEHSIMHU C HaTypaJbHBIMU
MOKAa3aTeISIMU.

[IpuMeHsATh, TpPU3HAKK JIETUMOCTH, PA3JI0KEHUE HA MHOXXHUTEIU HaTypalbHBIX
YHCElL.

PemaTe mpakTUKO-OPUEHTHPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYUH, MPOMOPIMOHATBFHOCTBIO BEIUYHMH, MPOIEHTAMH, HHTEPIPETUPOBATH
pE3yNbTAaThl PEIICHUs 3a7a4 ¢ y4€TOM OTpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBaAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJredOpandeckue BbIpasKeHHsI

Hcnonb3oBaTh anreOpandecKyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSATD €€ B
mpoliecce OCBOCHUS yueOHOTo MaTepuara.

HaxomuTe 3HaueHWs OYKBEHHBIX BBIPAKEHUU TMPH 3aJaHHBIX 3HAYCHUAX
MEePEMEHHBIX.

BreimonHaTh MpeoOpa3oBaHusl METOTO BHIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BBIMONHAT YMHOXEHHE OJHOWIEHA Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.



OcCylecTBIATh Pa3l0KEHHUE MHOTOYJIEHOB HA MHOXHUTEIW C IOMOIIBIO
BBIHECEHHS 3a CKOOKHU OOIIEro MHOXKUTEN S, TPYNIUPOBKU ClaraeéMbIX, MPUMEHEHUS
dbopMys COKpAIIEHHOTO YMHOXKEHUS.

[IpumensaTh mpeoOpa3oBaHrs MHOTOWICHOB JIJIsl PELICHUs Pa3IMUHbBIX 3a]1a4u U3
MaTeMaTUKU, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypajdbHBIMU I0KA3aTEIsIMU IS
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUS M HEPABEHCTBA

Pemiate nuHelHbIC ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHss IpaBuia
nepexojia OT UCXOJHOTO YPaBHEHUS K paBHOCWIBHOMY emy. [IpoBepsTh, sBisIeTCS U
YHUCJIO KOPHEM YpaBHEHHUSI.

[IpumensaTh Tpaduyeckre METOJBI IIPU PEUICHUM JIMHEWHBIX yYpaBHEHUW U UX
CUCTEM.

[Togbupars mnpumepbl Nap 4YUCEN, SBISIOMIMXCS pEHIeHUEeM JIMHEWHOTO
ypaBHEHUS C IByMS TIEPEMECHHBIMHU.

Ctpouth B KOOPJAMHATHOM IMJIOCKOCTU TpaduK JUHEHWHOTO ypaBHEHUS C JIBYMS
NEepPEeMEHHBIMHU, MOJIb3YSICh TPAdUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPaBHEHMUSI.

PemaTth cucteMbl ABYX JIMHEWHBIX YpaBHEHUUW C JBYMS MEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBisTh W pemiath JUHEHHOE YypaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHI IO YCIOBUIO 3a7a4M, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TIOJyYECHHBIN pPe3yIbTar.

DOyHKUUHA

N3o00paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIHE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aMIUCHIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJIMHATHOM IJIOCKOCTM TOYKH IO 3aJlaHHBIM KOOpAHHATaM,
CTpouTh Tpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk QPyHKINHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIUH W3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpEMS, pACCTOSHHE, I1I€HA, KOJMYECTBO, CTOUMOCTb,
MPOU3BOIUTEIHLHOCTH, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIHH MO 3HAYECHUIO €€ apTryMEeHTa.

[Torumate rpaduyeckuit crmocod TpenCcTaBICHUS W aHanMW3a HWH(OpMAaIuy,
M3BJICKATh ¥ UHTEPIPETUPOBATH MHGOPMAIHNIO U3 TPAdUKOB pEaTbHBIX MPOIECCOB H
3aBUCHMOCTEM.

K xonmy oOydenus B 8 Kkiacce oOOy4JarOIIUiCs TOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYUCIEHUS



Hcnonp3oBaTh HavalbHbIE TMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qyucen JJIsi CpaBHEHUS, OKPYTJEHUS U BBIYUCICHHM, M300paxaTh JIEUCTBUTEIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpuMeHsaTh TOHATHE AapUPMETUYECKOTO KBAJAPaTHOTO KOPHS, HAaXOAUTh
KBaJpaTHbIE KOPHH, MCIOJIb3ys TPU HEOOXOJUMOCTU KAJIBKYJISTOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIEp)KAIIUX KBAJApPATHbIE KOPHU, HCHOIB3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MAaJIBIX YHCEI C TOMOIIBIO JIECITUYHBIX
npo0eii u creneHelt yucna 10.

AJireOpanyecKue BbIpasKeHHU s

[IpuMeHsAT, MOHATHE CTENEHH C  IEJbIM  [O0Ka3aTelieM, BBITOJHSITh
npeoOpa3oBaHus BEIPAKESHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BrINOTHATE TOXIECTBEHHBIE TTPe0oOpa30oBaHUs PAIMOHAIBHBIX BBIPAKCHUHN Ha
OCHOBE TIPaBUJI JCHCTBUM HaJl MHOTOWICHAMHU U aJIreOpandecKUMH APOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEH.

[IpumensTh TIpeoOpa3oBaHUs BBIPAKCHHUU JIsI PEIICHHS PAa3IUYHBIX 33/1ad U3
MaTE€MAaTHKH, CMEXXHBIX TPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHelHbIE, KBaJgpaTHbIE YpPaBHEHUS W palUOHAIbHbIE YpaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEWIINE HCCIECIOBAHUS YPAaBHEHUW W CUCTEM YPaBHEHHH, B
TOM YHCIIE C IPUMEHEHHEM rpaduIecKuX MpeACTaBlIeHN (yCTaHABINBATh, UMEET JIN
YpaBHEHHUE WM CUCTEMA YPAaBHEHUN PELIEHHUS, €CIIH UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuth OT ciaoBecHOW (HOPMYIMPOBKM 3aJaun K e anreOpandeckoin
MOJENH C TIOMOUIBI0 COCTaBJICHHS YpPaBHEHUS WM CHUCTEMbl YpaBHEHHI,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs CPABHEHUS, OLICHKHU, PEIlaTh
JUHEWHBIC HEPABCHCTBA C OJHOM NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh IpapuIeCKyIO
WJUTIOCTPALMIO MHOYKECTBA PEUICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lornmaTe ¥ HCMOIB30BaTh (DYHKIIMOHAIHHBIE TOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHMsI), ONPEACNSITh 3HaueHWe (QYHKIUMU MO 3HAYECHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINU 10 € rpaduKy.

CrpouTth rpaduku 31eMeHTapHbIX PYHKIHUN BUIA:

y = k/X,y = %2,y = X3,y = |X|, y = VX, OIHCHIBATH CBOHCTBA YHCIOBOH DYHKIIHH
o e€ rpaduxy.

K xoHmy oOydenus B 9 Kkiaacce oOOy4JalOIIUHCS TOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Ymucia v BBIYUCTCHUSA



CpaBHUBATH U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BbInosiHATh apupMeTHdecKue IeUCTBUS C pallMOHAIBHBIMU YHMCIAMHU, COUYETast
YCTHBIE U MHCbMEHHBIE NPHUEMBI, BBINOJHITh BBIYHMCICHUS C HPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonuth 3HaueHUs CTENEHEN C LEJIBIMU [OKA3aTeIsIMU U KOPHEH, BBIYUCIIATH
3HAYEHHUs YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  IE€MCTBUTEIBHBIE YMCIA, BBINOJIHATH MPUKUAKY pe3yJsibTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHUsS M HEPABEHCTBA

Pemate nuHelHbIE M KBAaJpaTHbIC YPAaBHEHMs, YPABHEHUS, CBOASAIIMECS K HUM,
npocTeie 1poOHO-palOHaIbHbIE YPaBHEHUS.

Pemlate cucTembl [BYX JHMHEHHBIX YPaBHEHHl C JBYMsS NEPEMEHHBIMU U
CHUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3ajaud  aireOpanyeckuM CIoco0OM € MOMOIIbIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEHIINE WMCCIEAOBAHUS YPAaBHEHUW U CUCTEM YpPaBHCHUH, B
TOM YHCJIE C IPUMEHEHUEM IpapUUECKUX MpeCcTaBlIeHUN (yCTaHaBIUBaTh, UMEET JIN
YPaBHEHME WJIM CUCTEMA YPABHEHMI PELIEHUs, ECIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemare nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarhb
pelIeHne HEpPaBEHCTB HAa YHCIOBOM NPAMOM, 3allUCHIBATH PELICHUE C IIOMOILBIO
CHUMBOIJIOB.

Pemate cucTeMBI JIMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a1a4.

DOyHKUUHA

Pacno3naBath (QyHKUIMH UW3Y4eHHBIX BHUAOB. Iloka3blBaTh cXeMaTHUECKU

pacIooXeHHe Ha KOOPIWHATHOW TUIOCKOCTH TpadukoB GyHKIMH Buma: y = KX, y =
kx + b, y = kix,y = ax2 + bx + ¢, y = x3, y = VX, ¥ = [X|, B 3aBECHMOCTH OT 3HaYeHHMi
K02 (PHUIMEHTOB, OMUCKHIBATH CBOMCTBA (hYYHKIIUH.

Crpouth W wn300paXkaTh CXeMaTHYCCKH T'paduKH KBaIpPaTUIHBIX (YHKIIHH,
OMHCHIBATh CBOMCTBA KBAAPATHIHBIX (DYHKITUH 1O UX TpaduKram.

Pacno3naBaTth KBagpaTHYHYH0 (GYHKIHIO MO (OpMYyse, MPUBOIUTH HPHMEPHI
KBaJPATHIHBIX (DYHKIIUN U3 peATbHOU KU3HH, (PU3HKH, TCOMETPHH.

YucsioBble MOCIEA0BATEILHOCTH H MPOTPeCCUH

Pacno3naBath apu(pMETHUCCKYIO U T€OMETPHUCCKYIO IIPOTPECCUU TPH Pa3HBIX
cnoco0ax 3aJaHus.



BbINOJNHATE ~ BBIYMCIEHHUS C  HUCIOJIb30BaHMEM  (QopMyn N-ro  4ieHa
apu(pMETHUYECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300paxkaTh uji€Hbl MOCIEAOBATENBHOCTH TOYKAMM HA KOOPJIMHATHOM
IIJIOCKOCTH.

Pematsp 3aJa4du, CBA3aHHBIC C YHCJIOBBIMH ITIOCICAOBATCIBbHOCTAMHU, B TOM YHUCJIC

3alayd U3 pealbHOM JKU3HU (C HCMONb30BAHUEM KaJIbKYJISATOPa, UU(POBBIX
TEXHOJIOTHIA).
TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC
N HaumenoBanu | KoauvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3menos u (uudpoBbIe)
n/ Becer | Kourpoabunl | Ilpakruyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
MPOrpaMMblI pecypcsbl
Yucna u
bu6moreka [IOK
BBIYHCIICHUS.
1 25 1 https://m.edsoo.ru/7f415b
Parmmonanbubie 90
yucna T
AnreGpandecku bu6moreka [IOK
2 27 1 https://m.edsoo.ru/7f415b
€ BBIPKCHHUS
90
bu6mmoreka [IOK
YpaBHeHusd u
3 20 1 https://m.edsoo.ru/7f415b
HEPaBCHCTBA
90
Koopaunats! u bu6mmoreka [IOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKIMHU 90
bubmuoreka [JOK
IToBTOpEHUE 1
5 6 1 https://m.edsoo.ru/7f415b
00001IeHNE
90
OBILIEE
KOJIMYECTBO
YACOBIIO 102 > 0
I[TPOT'PAMME



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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