


MNOSACHUTEJBHASA 3AIIUCKA

Anrebpa sBISETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIeYMBACT U3yUCHUE JIPYTUX JUCITUTUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUs 00pa30BaHUs U B MTOBCEAHEBHOM *U3HU. Pa3BuTne y oO0y4arommxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUM U CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM LU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUSI M BBIBOJBI,
dbopmympoBaTh yTBepKacHUA. OCBOCHUE Kypca alreOpsl 00SCIIeYnBacT Pa3BUTHE
JIOTHYECKOTO MBINIJICHUSI OOYYaroIIMXCsA: OHM HWCIHOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHne U KOHKPETH3AINIo, abcTparnpoBanue u
anamoruto. OOydeHue  anrebpe  mpeamoiaraeT  3HAYMTENIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, TOTOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SABISETCS peann3alieil 1esTeIbHOCTHOTO IPUHIINATIA 00yYeHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Airedpa» i OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuMU: «Yucaa u BRIUUCICHUS», K ANITeOpanyecKue BhIPAKCHUSN, «YpaBHEHUS U
HepaBeHCTBa», «Dyukium». Kaxmas w3 3THUX coJepiKaTelbHO-METOINYECKUX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS €
IpyrMMH €ro JUHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca O0Oydaromumcs
MPUXOIAUTCS JOTUYECKU PACCYXKJaTh, MCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 9TUM B TmporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAIBbHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO YyuyeOHOro Kypca «AuredOpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Yuciaa W BBIUUCICHUS» CIYXKUT OCHOBOW JIJIst
JaIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOUIUXCs
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOUMBIX JIJISi TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMH M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMHUPOBAHUEM
MPEACTABICHUN O ACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHWE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001eMy 00pa30BaHUIO.

ConepkaHue IByX alreOpandecKux JUHUN — « AJITeOpandecKue BhIPKECHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOIIMXCS
MaTEeMaTHYECKOTO amnmapara, HEOOXOAMMOTo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TNPAKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYyNIUPYeTcs BOKPYT
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paIMOHAIBHBIX BBIpAKEHUI. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATHKUA KaK
A3bIKa NI TOCTPOEHUS MATEMAaTHYECKUX MOJIENEeH, OMUCaHUsI MPOILIECCOB U
SBJICHMA peambHOTO Mupa. B 3amaum oOydeHmsi anreOpe BXOIAT TaKKe
JTanbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOoro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca HWH(DOpMATHKH, W OBJIQJCHUE HABBIKAMU
JIeAYKTUBHBIX paccyxaennid. [Ipeobpa3oBaHne CUMBOIBHBIX (POpM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprxanve GyHKIHOHATBHO-TpaUUYECKON JIMHUN HAIEJICHO Ha MOJTy4YeHUe
oOy4JaronMMHCs 3HaHUN O (YHKIMSIX KaK BaKHEHIleW MaTeMaTHYeCKON MOJENH
JUTSl ONTMCAHUS M UCCIIEAOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUN B MPUPOJIC
u obmiectBe. M3yueHue martepuana CrocoOOCTBYET PA3BUTHUIO y OOYYaIOIIUXCS
YMEHHS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUpOBaAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo ydeOHOMY ITaHy B 7-9 Kiaccax H3ydaeTcs Y4YeOHBINM Kypc
«Auredpa», KOTOpBIM BKIIOUYAET CIEAYIOIIUE OCHOBHBIE pa3/eiibl COJACPKAHMS:
«Yucna u  BBIYHCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKITUN.

Ha u3zyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kinacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kiacce
— 102 yaca (3 yaca B Heento).

COIAEPKAHUE OBYUEHUSA
7 KIIACC

Yucaa v BIYMCICHUA

JpoOGu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXOJ] OT OJHOM (DOpMBI 3amucu
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YKCIA, 3alucCh, CpaBHEHUE,
VIOPSIIOUMBAHUE — pallMOHAIBHBIX  uucesl. ApudmeTudeckue JEUCTBUS €
palMoOHaIbHBIMU YMClIaMU. PellieHne 3aiad U3 peaibHOW MPakTUKW HAa YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTENEeM: OIpeAesieHne, Npeodpa3zoBaHueE
BBIPAQKEHUI HA OCHOBE OMPEACIICHUS, 3aMUCh OOJIbIIKNX YKce. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpuMeHeHUEe TPU3HAKOB  JIEJIMMOCTH, PA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJlbHbIX YHCEIL.

PeanpHbie  3aBUCHMMOCTHM, B TOM 4Hcle TpsiMasi W oOpaTHas
MPONOPLUOHAIBHOCTH.

AnredpanvyecKue BbIPAKEHUSA

[IepemeHHbBIE, YMCIOBOE 3HAYECHHUE BBIPAXKECHUSI C IEpeMEHHOM. JlomycTumbie
3Ha4YCeHUS MepeMeHHbIX. [IpeacTaBaeHre 3aBUCUMOCTH MEX/y BEJIMUMHAMU B BUJIC
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOXKJCCTBEHHO PpaBHbIE BBIPAKEHMS, TpaBWIa MpeoOpa3oBaHUsS CYMM U
MPOU3BEACHUH, TpaBUJIa PACKPBITUS CKOOOK M MIPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.



Onnowiensl 1 MHOrowieHbl. CteneHb MHOrousieHa. Crno)KeHue, BbIYMTAHHUE,
YMHOXEHUE MHOTOWIeHOB. DopMysbl COKpAIIEHHOINO YMHOXEHHUS: KBaapar
CyMMBI M KBaApar pa3HocTu. DopMmyna pa3HOCTH KBajpaToB. PaznoxeHue
MHOT'OYJICHOB Ha MHOKHUTEJIH.

YpaBHeHNS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUs, NpaBuja MpeoOpa3OBaHUs YpaBHEHMUS,
PaBHOCHJIBHOCTh YPAaBHEHUH.

JIuHelHOe ypaBHEHHWE C OJHOW MEPEMEHHOW, YHCJIO KOPHEW JIMHEWHOTO
YpPaBHEHUS, pEIICHHE JIMHEWMHBIX ypaBHEeHHU. COCTaBIE€HHE YPaBHEHHUH IO
YCJIOBUIO 33J]a4u. PelieHne TeKCTOBBIX 3a/1ad C TOMOIIBbIO YPAaBHEHUI.

JluneitHoe ypaBHEHUE C ABYMs NEpeMEHHBIMU U ero rpaduk. CucrteMa AByX
JMHEWHBIX YpaBHEHH C AByMs NEPEMEHHBIMU. PelieHue cucrem ypaBHEHUN
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEeKCTOBBIX 3ajad C IMOMOIIBIO
CHUCTEM ypaBHEHUU.

DyHKIMH

Koopaunara Touku Ha npsMoil. YuclioBble TPOMEXYTKU. PaccTosiHre Mexy
JIByMsI TOUKaMU KOOPJIMHATHOW MPSIMOM.

[IpssmoyronbHast cuctema koopamHat, ocu Ox m Oy. AbGcumcca U opauHAaTa
TOYKU Ha KOOPAMHATHOU TiockocTH. [IpuMepsl rpadukoB, 3alaHHBIX (POpMyIaMHu.
Urenne rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. ['paduk
bynkuuu. CroiicTBa hyHkiuil. JIunelinas ¢pynkuus, e€ rpaduk. ['padux Gynkumm
y = [x|. I'padudeckoe perieHue JIUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yuciaa v BIYMCICHUSA

KBaaparueiii kopeHb u3 uyucia. [loHstue 00 uppalvOHATHLHOM YHCIIE.
Jecatruunblie TpUOIKEHUST UPPALIMOHATBHBIX uKcen. CBONCTBA apuMETHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ 1eNbIM MoKaszaTeneM U e€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AuredpanvyecKue BbIPpaKEHUA

KBagpaTHbiii  TpEXuieH, pa3jIOKEHUE KBAaIpaTHOrO  TpEXWIEHAa Ha
MHOKHUTEIH.

AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil apooOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanrionansHbIe BhIpaXeHUs U UX MPE0Opa3OBaHHUE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popmyiia KopHel KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['paduyeckas uHTEpHpeTalMs YPABHEHUHN C JABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YpaBHEHUU C JBYyMsl IEepeMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.



YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OAHOM MEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW ITEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIMHA

[Tonstue ¢ynknun. OOmacTe ompeneneHUuss W MHOXKECTBO 3HAYCHUI
¢bynxun. CrocoOb! 3a1anns QyHKINHN.

I'paduk ¢yukmuu. Utenue cBoiicTB ¢GyHKmmu 1o e€ rpaduxy. [Ipumepbl
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

@DyHKIMY, OINUCHIBAIOIIME TMPSMYI0O U OOpaTHYIO MPOMOPIIMOHAIIbHbBIE
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2,y = X3, y = VX, y=|x|. [padudeckoe
pelIeHNE YPAaBHEHUI U CUCTEM YPAaBHEHUM.

9 KIIACC

Yucaa v BBIYMCICHUA

PanmonanbHbie ynciia, UppalMoHadbHbIE YKCIIa, KOHEYHbIE U OECKOHEYHBIC
JeCATUYHbIC APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCE, IEUCTBUTEIbHbBIC YHCIIA
Kak OECKOHEUHBIC JECATUYHBIC JpoOH. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOIA.

CpaBHeHUE JCHCTBUTENBHBIX 4HCEN, apuMETHYECKUe JCHUCTBUS C
JIEVUCTBUTEILHBIMH YHCIIAMH.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHpPA, JUIMTEIBHOCTH IPOIIECCOB B
OKPY’KaIOLIEM MHUpE.

[TpubnmxénHoe 3HaYeHUE BEIUYHHBI, TOUHOCThH MpUOIMKeHus. OKpyriieHue
yucedn. [Ipuknaka u oeHka pe3yabTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInneriHoe ypaBHeHue. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PernieHue ypaBHEHUN, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPEThEW M YETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOXKHUTEH.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PelieHue TEeKCTOBBIX 3ajau
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMsl TIepeMEHHBIMH U ero rpaduk. Pemienue cucrem aByx
JIMHENHBIX YPABHEHUN C IByMs NIEPEMEHHBIMU. PellleHne CUCTEM JIByX YPaBHECHUH,
OJIHO U3 KOTOPBIX JHMHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMSI IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 aareOpandeckum CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemeHre JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MePEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpaguk m cpoiictBa. IlapaGona, koopAauHaTHI
BEPIIMHBI TapadoJibl, 0OCh CAMMETPHHU MapadoIbl.

I'padukn byukmmit: y =kx, y =kx + b,y =k/x, y=x3,y=Vx, y = |x| , 1 ux
CBONCTBA.



YucsoBble MOCJI€10BATEILHOCTH U IPOrPeCCUm

[ToHaTHE YHMCIOBOM TMOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTU
peKyppeHTHOH dhopmMyIoi u HopmyIoit N-ro YieHa.

Apudmernueckas U TeoMeTpudeckas mporpeccur. DopMyibl N-T0 4iIeHa
apu(PpMETHICCKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0paxeHne wieHOB apu(METHUYECKOW M TEOMETPUYECKOW MPOTPECcCHil
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHUIHUAIBHBIN POCT.
CI10HBIE NPOLICHTBHI.

IINIAHUPYEMBIE  PE3VYJIBTATBI OCBOEHUSA  HPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE  pe3yJabTaThl OCBOCHUS MpPOrpaMMbl  y4eOHOro  Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTpuoTHYeCKOEe BOCTIMTAHHE:

MPOSIBJICHUEM HMHTEpPEca K TMPOLUIOMY M  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKECHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U peallu3alluu €ro
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, MPOUEAYpP TPAXKIAHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXKICHHUIO dTUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YYEHOTO;

3) Tpy10BOE BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3a]ad
MAaTEMATUYECKON HAIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON NpodeccHOoHaIbHOM
JEATeIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYTHHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAIIBHOMY HM  JCTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEUICHUH, PACCYXKICHUH, YMEHHIO BUJIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS

OpUEHTAlMel B [IEATEIIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJILI U
oOlllecTBa, MOHMMAHUEM MAaTEeMaTUYECKOM HayKu Kak c@epbl 4YelIoBeHYeCKOn
JESITEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYUMOCTH JJIsl Pa3BUTHUS LIUBUIIM3ALINM,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKU MU MAaTEMaTHUYECKOW KyJbTYpPOH KaK CpEICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM TMPOCTEHIIUMH HABBIKAMHU HCCIEA0BATEIIHCKOU
JIEeSITETbHOCTH;



6) pusnyeckoe BocnmUTaHUe, (GOpPMHPOBAHHME KYJIbTYPbl 310POBbA H
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPHUMEHSATh MaTEMAaTUYECKUE 3HAHUA B HMHTEPECaX CBOErO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o0pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peryasipHas ¢u3ndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHUE:

OpUEHTAalMEN Ha IPUMEHEHUE MaTEMaTHUECKUX 3HAHUU JUIsl PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPYXAIOLIEH Cpe/ibl, TIIaHUPOBAHMS MMOCTYIKOB U OLEHKH
UX BO3MOXHBIX MMOCIEACTBUI JJISI OKPYXKAIOIIEH cpefibl, 0CO3HAHUEM TII100aIbHOTO
XapaKkTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelieHus;

8) amanTanmusi K M3MEHSIIOIMIMMCSI YCJIOBHSIM CONMAJIbHOW W TPHPOIHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJOBHUSAX HEONPENEIEHHOCTU, MOBBIIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTHX;

HEOOXOJMMOCThIO B (OPMHPOBAHWUU HOBBIX 3HAHHWK, B TOM YHUCJE
bopMyIUpOBaTh MU, TOHATHSI, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYI0  CHUTYallMlO, BOCIHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BbI3OB, TPEOYIOMUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbIE PEIICHUS U JACHCTBUSA, (POPMYIHpPOBATH M OIEHHWBATH PUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATDHI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble jornueckune geiicTBUS:

BBISIBIIATH WM XapPaKTEPU30BATh CYLIECTBEHHBIC TMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 171 0000IICHHS M CPABHEHHU S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (HOPMYIUPOBATh U MPE0OPA30BHIBATH CYKIACHUS: YTBEPAUTEIIbHbBIC
U OTpUIIaTeIbHBIC, EMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M NPOTHBOPEUHUS B
dakTax, NaHHBIX, HAOMIOJACHUSX U YTBEPXKICHUSX, MpeiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh  BBIBOJIBI C  MCIIOJBb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa3duparh J0KazaTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIpsAMble U OT
MPOTUBHOI0), TMPOBOAUTH  CAMOCTOSATEIBHO  HECIIOXKHBIE  JOKa3aTelbhCTBa
MaTeMaTH4YeCKuX (PaKTOB, BBHICTpAWBATh apryMEHTAIMIO0, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;



BBEIOMPATH CIIOCO0 pelieHusi yaeOHOU 3amauu (CpaBHUBATh HECKOJIHKO BapUAHTOB
pemieHusi, BbIOWpaTh HaubOoJee MOAXOMSIMMUA C YY4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarejabckue 1eHCTBUA .

UCIIOJB30BaTh BOMPOCHl KAaK HUCCIEAOBATEIbCKUM HWHCTPYMEHT I[O3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJIUTH 1O CAMOCTOSITEHLHO COCTABICHHOMY TIJIaHY HECJIOMXHBIM IKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEIOBAHUE IO YCTAHOBICHHUIO OCOOCHHOCTEM MaTeMaTH4eCKOTrO
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOiA;

CaMOCTOATENLHO (OPMYIHPOBAaTH OOOOIIEHUS ¥ BBIBOJBI IO pE3yJbTaTam
MPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXHOE  pa3BUTHE TIpollecca, a TakKke BbIJBUraTh
MPETOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ mundopmanmeii:

BBIABJISITh  HEJOCTATOUYHOCTh W M30BITOYHOCTH  HUH(POpMAIUU, JTaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

BBIOMpATh,  AHAJTU3UPOBATh,  CUCTEMATU3UPOBATh W  HMHTEPIPETHUPOBATH
uH(MOPMAIUIO PAa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh (hopmy mpeAcTaBieHUS HHGOPMAIMK U WUTIOCTPUPOBATH pEIllaeMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpaduKoi 1 uX KOMOWHAIUSIMY,

OIICHUBATh HAJIEKHOCTh MH(POPMAIIMU MO KPUTEPUSIM, MPEIIOKEHHBIM yUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHMKAaTHBHBIE YHUBeEPCAJbHbIE YYeOHbIe 1eiCTBUSA:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXIEHUS B COOTBETCTBUM C YCJIOBUAMH U
HeassMu OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THChMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy pPEIICHUs 3a7aud,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJibTarT;

B XOJIe¢ OOCYXJEHHs 3a/JaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOJjieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHHs, COTMOCTABIATh CBOM CYXKICHUS C CYXKICHUSMU JPYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIUpPOBAThH PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, HCCICIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3aaad
MPE3EHTAIlUN U OCOOEHHOCTEN ayTMTOPHUH;

MOHUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW W WHAWBUIYAITBHOMN
paboThI MpHU pelIeHNH YYEOHBIX MaTeMaTHYECKUX 3a/aY;

NPUHUMATh 1I€JIb COBMECTHOW JICSITEIBHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOThl, pacrpeaesiarb BUIbl padOT, AOTrOBapHBAaThCSA, OOCYKIaTh
MPOIIECC U pPe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJILKUX JIFO/CH;
y4acTBOBaTh B TPYyNMHOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BBITIOJHSITH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH

8



CBOM JCHCTBUSA C JAPYTMMHM YJIEHAMHU KOMaHJbl, OLIEHMBAaTh Kade€CTBO CBOETrO
BKJIala B OOMMN MPOAYKT MO KPUTEPHSM, CHOPMYIMPOBAHHBIM yYaCTHUKAMU
B3aUMOJECUCTBUA.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHHS 3a1add (WJIM €r0 4YacTh),
BBIOMpATh CHOCOO pEIIeHUs] C y4ETOM HMEIONIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPWUAHTHI PEIICHHIN C
y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIOCO0aMH CaMONPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3yJibrara
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

NPEABUNIETh TPYIHOCTH, KOTOPHIE MOTLYT BO3HUKHYTh IPHU PEIIEHUU 334U,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTAaTa JEITEIBHOCTH IIOCTABICHHOW ILENU U
YCJIOBUSAM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEIOCTUKEHUS 11eJIh, HAXOUTh
OImKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K koHiy oOyueHuss B 7 KJjacce OOy4yarOUIMiicsl TMOMYYHUT CJEAYIOLINE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUA

BolimonHsTh, couyeTasi yCTHbIE U TNMHUCbMEHHBIE NPUEMBI, apuPMETHUYECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3Ha4YeHUsi YUCIOBBIX BBIPAKEHUN, MPUMEHATH pazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT oAgHOW (QOpPMBI 3amucu YUcen K Apyroi (mpeoOpa3oBbIBaTh
NECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBAaTh U YIIOPSIIOYMBATH PALIMOHAIIbHBIE YHCTIA.

OKpyIJIsTh Yncna.

BpInoNHATH NPUKKIKY U OLEHKY pE3yJibTaTa BBIUUCICHUH, OLIEHKY 3HAYCHHUI
YUCJIOBBIX BBIPAXKEHUU. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATypajJbHBIMU
MOKA3aTEeISIMH.

[IpuMEHATh NPU3HAKY ACIUMOCTH, Pa3JI0KEHUE HA MHOKHUTEIIN HATYPAJIbHBIX
YHCEJL.

Pemiatb mpakTHKO-OpUEHTUPOBAHHBIE 3aJadM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pE3yJIbTAThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anredOpanvyeckyro TEPMUHOJIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUSI yUeOHOTO MaTepHaia.



Haxonuth 3HaueHWss OyKBEHHBIX BBIPOKEHUW TIPHU 3aJlaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BrITIOTHITE TIpeoOpa3oBaHus 1EJ0TO BEIPAKEHUS B MHOTOWICH MTPUBEICHUEM
MOTOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BpINONHATE yMHOXXEHHE OJHOYICHA HAa MHOTOWIEH W MHOIOWICHa Ha
MHOTOYJICH, IPUMEHSTH (DOPMYJIbl KBaJpaTa CyMMBI U KBaJpara pa3HOCTH.

OcCyHIeCTBIIATh PA3JIOKEHUE MHOTOYIEHOB HAa MHOXUTEIHA C IMOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMTENsA, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHus1 (GOPMyYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsTh npeodpa3oBaHUs MHOTOUJICHOB JUIsl PEIICHUS Pa3IMYHbIX 3a/1a4y
13 MaTEMATHKU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TIOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHNS U HEPABEHCTBA

Pemate nuMHEHHBIE YpaBHEHUSI C OJHOM IMEPEMEHHOW, MPUMEHSS IpaBuia
Mepexoia OT UCXOTHOTO YPABHEHUSI K PABHOCUILHOMY eMy. [IpoBepsTh, sBiseTcs
JIX YHCJIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduuecKkre METObI IPU PEUICHUH JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[TogOupaTe npuUMEpbl Map YHCEN, SBISIONIMXCA PEHICHHEM JHUHEWHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOM IJTIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHUS C ABYMS
NePEeMEHHBIMHU, MOJIB3YSCh TPaPUKOM, MPUBOIUTEH IPUMEPHI PEIICHUS YPABHEHUS.

Pemiats cuctembl AByX JUHEWHBIX YPAaBHEHUI C AByMs NIEPEMEHHBIMH, B TOM
quclie rpa@uuecKu.

CocraBisaTh M pellaTh JUHEWHOE YpAaBHEHHE WM CUCTEMY JMHEWHBIX
YPaBHEHUM TI0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4¥ MOJTYYEHHbIA pPE3yJIbTaT.

DyHKIUU

N3o0paxkaTh HA KOOPAUHATHOMN MPSAMOM TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HMHTEPBaJIbl, 3aIMCHIBATH YUCIOBBIE IPOMEKYTKHU HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKHU IO 33JlaHHBIM KOOpJMHATAM,
CTpouTh Tpaduku THHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBI0 (DYHKIIMH M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PAaCCTOSIHUE, 1I€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMN 10 3HAUCHUIO €€ apryMeHTa.

[Tonumate Tpaduuecknii crocoO® TpenCcTaBlIeHUS W aHaIM3a WHPOPMAIIHH,
W3BJIEKATh U MHTEPIPETUPOBATh UHGOPMAIIUIO U3 IPadUKOB peajbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydeHus B 8 KkJjacce oOydarOnuics TMOJYYUT CIEAYIOUIUE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA
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Hcnonp30BaTh HayaldbHBIE TPEICTABICHUS O MHOXXECTBE JCHCTBUTEIHHBIX
YuCeN JJIsl CPaBHEHMS, OKPYTJICHUS W BBIYUCICHUHN, N300pakaTh JTCHUCTBUTEIHHBIC
YHCJIA TOYKAMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsATh TOHATHE apU(PMETHIECKOTO KBaJIpaTHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHBIE KOPHH, WCIIOJB3YS TPH HEOOXOAMMOCTH KAIBKYJSITOP, BBIMOTHSITH
npeo0pa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3anucu OOJIBIIMX W MabIX YUCEN C MOMOIIBIO JECATUYHBIX
npo0Oeit u creneneit uucia 10.

AnaredOpanvecKkue BbIPAKEHUS

[IpuMeHsATh MOHATHE CTENEHW C [EJbIM  [I0Ka3aTeJleM, BBIMOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BbITIONHATE TOKIECTBEHHBIE TPEOOPA30BaHUs PAMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICHUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PackiranpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumeHsaTh mpeoOpa3oBaHus BRIPAKEHUHN IS PEIICHUS PA3IUIHBIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TTPAKTHKH.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHEHBIC, KBaApaTHBIE YPAaBHCHHsI W pallMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoUTH MpoCTEIINe UCCIEeIOBaHNs YPABHEHU U CUCTEM ypaBHEHHH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTeMa YpaBHEHUUN peEIIeHUs, €CU MMEET, TO CKOJbKO, U
npouee).

[lepexoauTth OT cioBecHOM (OpMYyIHUPOBKU 3a7auu K e€ anreOpandeckoi
MOJIEId C TIOMOIIBIO COCTaBJICHHS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TOJTyYEHHBIN pe3ysbTar.

[IpuMeHATh CBOWCTBA YHCJIOBBIX HEPABEHCTB IS CPAaBHCHHUS, OICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaduyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pPEIICHUNM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[TorumaTe U HCTONB30BaTh (DYHKIMOHAIBHBIC MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNiATh CBOWCTBA (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y =k/x, y =x2,y = x3,y = [x, y = VX, onucbIBaTh CBOICTBA YHCIOBON
byHkuuu 1o e€ rpaduky.

K koHiy oOyueHuss B 9 KkJjacce OOyyarouiuiicss MOMYYHUT CJEIYIOLINE
MpeAMETHbIE PE3YIbTaThI:

Yuciia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAITMOHAIIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeimonHITh  apudMeTHueckue JEHCTBHUS C  palldOHANBHBIMH  YHCIIAMH,
coueras YCTHBIE W TMChbMEHHBIC TIPUEMBI, BBINOJNHATH BBIYUCICHUS C
UppaMOHATBHBIMH YHCIAMHU.
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HaxoauTep 3HayeHus CTENEHEW C LEIbIMU II0KA3aTeJsIMU WU KOPHEH,
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHIA.

OKpyrasiTh JIEUCTBUTENIbHBIE YHWCIA, BBIIOJHATh HPUKUIKY pe3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHNs U HEPABEHCTBA

PemaTe nuHEHBIE M KBaJpaTHbIC YPaBHEHUS, YPaBHEHMS, CBOJSIIMECS K
HUM, [IPOCTENIINE TPOOHO-pAllMOHAIBHBIE YPAaBHEHMUS.

Pemare cucreMbl IBYX JMHEMHBIX YPAaBHEHUM C JIBYMsI IIEPEMEHHBIMU M
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SBISCTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3amaun  anreOpaMyeckuM CHocoOoM ¢ TMOMOIIBIO
COCTABJICHMsI YPaBHEHUS UM CUCTEMBI IByX YPaBHEHUN C IBYMs [IEPEMECHHBIMH.

[IpoBOIUTE MPOCTEMIINE UCCIIEIOBAHUS YPABHEHUH M CUCTEM ypaBHEHHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MpeACTaBICHUN (yCTaHABINBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPABHEHUM PELICHUS, €CIIM HUMEET, TO CKOJbKO, U
mmpodee).

PemaTe 5MHEHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIeHHEe HEPAaBEHCTB HAa YKMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIIBIO
CUMBOJIOB.

Pemate  cucTeMbl JIMHEMHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLUE KBaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PEILIEHUN PA3IUYHbIX 337a4.

DOyHKUIMHA

Pacno3naBaTh (yHKUMM H3y4yeHHBIX BUAOB. I[lOKa3bIBaTh CXeMaTHYECKU
pacrmojoKeHue  Ha  KOOPAMHATHOM  IUIOCKOCTH  TpadukoB  (QyHKUMH
Buma:y = kx, y=kx+b,y=kix, y=ax2 +bx+c,y=x3,y= Vx,y= |x|, B
3aBUCUMOCTH OT 3HaY€HUN KO3 PUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUMA.

Crpouth U M300pakaTh CXEMATHUYECKH TpapUKU KBAJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBagpaTUUHYyIO (YHKIHUIO 1O (GOpMyJie, TPUBOJAUTH PUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCHH

Pacno3naBaTh apudmMeTHyecKkyr0 M TE€OMETPUYECKYIO MPOTpPeccCUd IMpH
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIYMCICHUS C HCMONb30BaHUEM (OpMYyJT n-ro 4jeHa
apu(PMETUIECKON ¥ T€OMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh ujeHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YUCIOBBIMU IOCIIENOBATEIBHOCTSAMH, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaIbKYJISATOPA, HU(MPOBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaunmenoBanue pas3znennos u KoaunyecTBo yacos ONEKTPOHHBIE
/11 TE€M MPOrpaMMBbl Bceer | KontpoJib- [IpakTu- (g poBkIe)
0 HbIE pabOTHI YECKHUe o0Opa3oBaTenbHbIC
paboThl pecypcbl
1 Yucna 1 BBIYUCTICHHUS. 25 1 bubmuorexa [JOK
PanmonanpHbIE Uncia https://m.edsoo.ru/7f
415b90
2 Anrebpanyeckue BoIpaKEHUS 27 1 bubmuorexa [JOK
https://m.edsoo.ru/7f
415b90
3 VYpaBHEeHUs 1 HEPABEHCTBA 20 1 bubmmoreka [JOK
https://m.edsoo.ru/7f
415b90
4 Koopaunats! u rpaduxmy. 24 1 bubnunoreka [JOK
OyHKIMN https://m.edsoo.ru/7f
415b90
5 [ToBTOpEeHME M 0600IIEHNE 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f
415b90
J100aBHUTH CTPOKY
OBLIEE KOJIMYECTBO YACOB 102 5 0
I10 ITPOTPAMME
8 KJIACC
No HaumenoBanue KonnuectBo yacoB DnexTpoHHbIE (IIUPPOBLIC)
/11 pa3aemnoB U TeM Bcero | Koutponbabie | Ilpaktmuecku o0pa3oBaTeNbHbIE PECYPCHI
MIPOrPaMMBI paboThI € paboThI
1 Yucna n 15 bu6mmoreka [IOK
BBIUMCIICHHUSI. https://m.edsoo.ru/7f417af8
KBagpaTHble KOpHU
2 Yucma u 7 bu6mmoreka [JOK
BBIYUCIICHHSI. https://m.edsoo.ru/7f417af8
CreneHs C 1eNbIM
1oKazareieM
3 Anrebpanueckue 5 1 bu6nuorexa [IOK
BBIPAKCHUSI. https://m.edsoo.ru/7f417af8
KBagpartublii
TPEXWICH
4 Anrebpanueckue 15 1 bu6nuorexa [IOK
BBIPKCHUSI. https://m.edsoo.ru/7f417af8
Anrebpanueckas
JIpo0b
5 YpaBHeHus u 15 1 bubmuorexa [IOK
HEpPaBECHCTBA. https://m.edsoo.ru/7f417af8
KBaapatHbie
YpaBHECHHUS
6 YpaBHeHus 1 13 bubnuorexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
CucTtemsl
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YpaBHEHUU
7 YpaBHeHHS U 12 1 bubnuoteka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
HepaBeHnctBa
8 OYHKIHH. 5 bubnmoreka [JOK
OCHOBHBIE TIOHATHS https://m.edsoo.ru/7f417af8
9 OyHKIHH. 9 bubnmoreka [JOK
Yuciossie https://m.edsoo.ru/7f417af8
byHKIIUU
10 | IloBTOpeHue u 6 1 bubmuotexka [JOK
00001IeHNe https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO | 102 5 0
YACOB I10
I[TPOI'PAMME
9 KIIACC
Ne HanmenoBanue pa3nenoB u KoaunyecTBo yacos DNEeKTPOHHBIE
/i TEM MPOTPaMMBbI Bcer | KonTponsn [Ipaktu- (uudpoBeIe)
0 bIe PabOTHI YecKue o0OpasoBarebHbIe
paboThl pecypcbl
1 Yucna 1 BEIYUCICHHUS. 9 bubmuorexa [JOK
JlelicTBUTEIbHBIC YUCIIA https://m.edsoo.ru/7f419d0
8
2 YpaBHEHHUsI U HEPABEHCTBA. 14 1 bubnuorexa [JOK
YpaBHEHHS C OJTHOM https://m.edsoo.ru/7f419d0
[IEpEMEHHON 8
3 VYpaBHEHUs U HEPABEHCTBA. 14 1 bubnnoreka [JOK
Cucrembl ypaBHCHU https://m.edso0.ru/7f419d0
8
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuotexa [JOK
HepasenctBa https://m.edsoo.ru/7f419d0
8
5 OyHKIMH 16 1 bu6mmoreka [JOK
https://m.edso0.ru/7f419d0
8
6 Uucnosbie 15 1 bubnuoreka [JOK
IOCJIEIOBATEIHLHOCTH https://m.edsoo.ru/7f419d0
8
7 [ToBTOpeHme, 0600mEeHNE, 18 1 bubmuoreka [JOK
cHcTeMaTH3aIlus 3HaHU https://m.edsoo.ru/7f419d0
8
J106aBUTb CTPOKY
OBIIEE KOJIMYECTBO UACOB 102 6
I10 ITPOTPAMME
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