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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIIE€TCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OOCCIIEYMBAaeT W3yYCHUE [JPYIUX AWCIHILIAH, Kak
€CTECTBCHHO-HAYYHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOMMO ISl TPOJOJDKEHUS 00pa3oBaHWsS M B TIOBCEIHEBHOHN JKU3HHU.
PazBuTtre y 0Oy4arommxcsi HAYYHBIX MPEICTABICHUA O TMPOUCXOXKICHUH U
CYITHOCTHU anreOpandecKux abcTpakiuii, Criocode OTpaKeHUsI MaTeMaTHIeCKON
HAYKOU SIBJICHUW W TIPOIIECCOB B MPHUPOJE M OOIIECTBE, POIH MAaTEMAaTHYECKOTO
MOJICTTMPOBAHUS B HAydYHOM TIO3HAHMM H B TIPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO  MHPOBO33PEHHS W  KAdyeCTB  MBINIIICHUS,
HEOOXOAMMBIX [UIsl aJanTallid B COBPEMEHHOM HH(PPOBOM OOIIIECTBE.
Nzydenne anreOpbl oOecrieunBaeT pa3BUTHE YMEHHs HaOI0IaTh, CPAaBHUBATD,
HAXOJUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHUS M BBIBOJBI, (HOPMYIUPOBATH
yTBepkIeHus. OcBoeHue Kypca anredpbl 00ecreunBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJIEHUST 00YyYaroUUXCs: OHM HCIOJIB3YIOT JEAYKTHUBHBIE M HHIYKTUBHBIC
paccykJieHus, 0000IeHne U KOHKPETHU3aInio, adCTparupoBaHue U aHAJIOTHIO.
OOyuenue anrebpe MpeanosiaracT 3HAYUTEIBHBIM O00BEM CaMOCTOSATEIHLHOM
JESTEILHOCTH OOYYaIOIIMXCS, TMOJITOMY CaMOCTOSTEIIbHOE pelleHue 3aaad
SBJISIETCS peaiu3alien NeaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AmnreOpay» st OCHOBHOTO
oOmero o0Opa3oBaHHMs OCHOBHOE MECTO 3aHMMAIOT  COJIePKaTeNIbHO-
METOIMYecKre JuHUU: «Yucra U BBIYUCICHHS», «AJreOpanyeckue
BBIPOKEHUS», «YpaBHEHUS M HEpaBeHCTBa», «DyHkium». Kaxngas w3 3Tux
CoJIepKaTEIbHO-METOIMUECKIX JMHUN Pa3BUBACTCA HAa MPOTHKECHUU TPEX JIET
U3YYCHHS Kypca, B3aUMOJICUCTBYS C IPYTUMU €ro JIMHUSIMHU. B Xo7e u3yueHnus
y4eOHOTO Kypca OOydaroIIMMCS MPUXOJUTCS JIOTHUECKH PacCyKIaTh,
UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U € 3THM B MporpaMmy
yueOHOTO Kypca «Anredpa» BKJIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX Pa3jeliax MaTEMaTUYECKOTO 00pa30BaHMUs
U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIMIMMHCSI OCHOB YHHUBEPCAIHHOTO
MaTeMaTudeckoro s3bika. CopepikaTeabHOM M CTPYKTYpPHOW OCOOEHHOCTHIO
y4e0HOTO Kypca « AnreOpay sIBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHuUM «Yucina W BBIYKCICHUS» CIY>)KHUT OCHOBOM st
JTaNbHEHIIer0  WM3y4eHUsT  MaTeMaTHUKHU, CIOCOOCTBYET  Pa3BUTHIO Y
oOydJaronmuxcst ~ JIOTUYECKOrO0  MBINUICHHs,  (OPMUPOBAHUIO  yMEHHS
MOJI30BAThCSl AITOPUTMAMH, a TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX JJI TOBCEIHEBHOW KW3HU. Pa3BuUTHE TOHATHS O YUCIE Ha
YpPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHWs CBS3aHO C pPAIlMOHAIBHBIMU U
UppAIMOHATFHBIMU  YHUCIaMH,  (OPMHPOBAHUEM  TPEJACTABICHUHA O
JICUCTBUTEILHOM YHUCJIE. 3aBEpIlIEHNE OCBOCHUS YHCIIOBOW JIMHUU OTHECEHO K
cpenHeMy oO1eMy o0pa30BaHUIO.

Conepxanue JAByX anreOpandyeckux JUHUN — «AsreOpanyeckue
BBIPOKCHUS» U «YPaBHEHUSI U HEPABEHCTBA» CMOCOOCTBYET (POPMUPOBAHUIO Y
oOydJaronuxcsi MaTeMaTHUYeCcKOro ammapara, HEO0OXOAMMOTO IS PEIICHUS
3alay MaTEeMaTUKH, CMEXHBIX TPEIMETOB U TMPAKTUKO-OPUEHTUPOBAHHBIX
3amauy. Ha ypoBHe ocHOBHOro oOImero oOpa3oBaHus YYeOHBIA MaTepual
TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIpAXEHUH. AnreOpa TEeMOHCTPUPYET
3HAYCHUE MATEMATHKHU KaK SI3bIKA JIJIST TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH,
OTHICAHMS MPOIIECCOB U SIBJICHUH peaibHOTO Mupa. B 3amaun oOydenus anredpe
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BXOJAT TaKXke JalibHeWIlee pa3BUTHUE aAITOPUTMUYECKOTO  MBIIUICHHUS,
HE00X0IMMOr0, B YACTHOCTH, JUIsl OCBOCHMSI Kypca MH(GOPMATHKH, U OBJIAJICHUE
HaBbIKaMM JIEAYKTUBHBIX paccyxjeHuid. [IpeoOpa3zoBanue CUMBOIBHBIX (HhOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEM K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxxanue  (yHKUMOHAIBHO-TpadUYECKONM JIMHUM  HAIEJIeHO Ha
NOJIydeHHEe OOydJaromuMucsd 3HaHMM O  (QYHKIUSAX Kak  Ba)xHeHmien
MaTEMaTUYECKON MOJENN JUIsl ONMHCAaHUSl U UCCIENOBAaHUS Pa3zHOOOPa3HbIX
IpoLIECCOB M SIBJIGHUW B TMpupoje U obmiectBe. M3ydeHue Marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOUIUXCSl YMEHHUS UCIOJIb30BaTh pa3IMyHbIC
BBIPA3UTEIIbHBIE CPEACTBA SI3bIKAa MAaTEeMaTHUKU — CJIOBECHBIC, CHMBOJIUYECKUE,
rpaguueckue, BHOCUT BKJIaad B (OPMHUPOBAHHME MPEICTABICHUNA O POIU
MaTE€MaTUKH B Pa3BUTUU IIUBUIIU3ALNH U KYJIbTYPHI.

CornacHo yueOHOMYy TulaHy B 7-9 Kkiaccax u3ydaercs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONINE OCHOBHBIE pa3/ielibl COACPKaHUS:
«Yucna u BBIYUCIHCHUSY», «ANreOpanveckue BBIPAKEHUS», «YPaBHEHHS H
HEpaBEHCTBa», « DyHKIIUNY.

Ha wmsyuenue ydeOHOro kypca «Anredopa» otBoautcs 306 4dacos: B 7
kiacce — 102 yaca (3 vaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B HeJleIo),
B 9 KJIacce — 102 yaca (3 yaca B HEJIEIIO).
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COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JIECSITHYHBIE, IEPEX0]] OT OJHOU (DOpPMBI 3amucu
npobeit k gpyroil. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3allCh, CpPaBHEHHE,
yHOPSJOUYMBAHUE PALMOHAIBHBIX 4YHCeNl. ApudMeThuueckue JeUCTBUS C
palMOHAIBHBIMHA YHUCHaMU. PemieHne 3aiad u3 peanbHOM MPAaKTUKU HA YacTH,
Ha JPOOH.

Crenenb ¢ HaTypajbHBIM IOKa3aTeJeM: OIpeJesieHre, MpeoOpa3oBaHue
BBIDOKEHUI HA OCHOBE OIPEACNICHUs, 3aluch OoJbluX 4Yucend. [IpoueHTsl,
3aMuch MPOLIEHTOB B BUE APOOM M ApoOU B BHUJIE MPOUEHTOB. Tpu OCHOBHBIE
3a/1a4M Ha MPOLECHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpuMeHeHne TMPU3HAKOB JEIUMOCTH, pa3J0KEHHUE HAa MHOXKUTEIN
HATypaJIbHBIX YUCET.

PeanbHbie 3aBHUCHMMOCTH, B TOM UHcle TpsiMasi W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemeHHBIE, YHMCIOBOE 3HAYEHHE BBIPAKEHUA C  IEPEMEHHOM.
JlonmycTuMmble 3HAa4Y€HUs NepeMeHHbIX. lIpencraBieHre 3aBUCUMOCTH MEXKITY
BeIMYMHAMU B Buje Gopmyibl. Beruncienus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPOKEHUN, TOXKICCTBEHHO pPAaBHBIC BBIPAKEHUs, IpaBUiIa
npeoOpa3oBaHus CYMM U TPOM3BENICHUI, TMpaBHJIa PACKPHITUS CKOOOK U
PUBEACHUS TOJIOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl W MHOrowieHol. (CreneHb MHorowjieHa. CroxXeHue,
BBIYUTAHUE, YMHOXEHUE MHOTOWIEHOB. DOpMyIibl COKPAIIEHHOTO YMHOKEHUS:
KBaJpaT CyYMMbl M KBaapar pasHocTH. DopMyna pa3HOCTH KBaJpaToOB.
Pa3znoxenne MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHHUs, MpaBuia MpeoOpa3oBaHMs ypaBHEHWS,
PaBHOCHJIBHOCTh YPABHEHUH.

JIuHetHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIIO KOPHEU JIMHEWHOTO
YpaBHEHHUSI, pEUICHUE JHMHEHHbIX ypaBHEHHU. (CocCTaBi€HUE YpPaBHEHUU IIO
YCJIOBHIO 3aJjauu. PenieHrne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHHUIA.

JluneitHoe ypaBHEHHE C JIByMs TepeMeHHbIMH U ero rpadux. Cucrtema
JIBYX JIMHEWHBIX YpPAaBHEHUM C JBYMsS [EpPEMEHHbIMU. Pelienue cucrem
ypaBHEHUHN CrocoOOM MOACTaHOBKHU. [IpuMepsl perieHus: TEeKCTOBBIX 3a/iad C
ITIOMOUIBIO CUCTEM YPABHEHHM.

DOyHKIUU

Koopnnnara toukm Ha npsMou. YHucimoBble mpomexyTku. PaccrosHue
MEXAY IByMsI TOUKAMH KOOPAUHATHOW MPSIMOU.

[IpssmoyronbHas cuctema KoopauHat, ocu Ox u Oy. AGciucca U opuHaTa
TOYKA Ha KOOPIMHATHON IuiockocTd. Ilpumepsl TIpaukoB, 3aaHHBIX
(opmynamu. UreHne rpagukoB peanbHbIX 3aBUCUMOCTel. [loHsTre dyHKUIMM.
I'papuk Qynkumn. CpoiictBa (yHKkumid. JluxedHas QyHKuus, e€ rpauk.
I'padux dynxkuum y = [x|. ['padudeckoe pereHue ITWHEWHBIX YpaBHEHUH U
CUCTEM JINHEVHBIX YPABHEHUM.

8 KJIACC
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Yuciia 1 BbIYMCTICHUS

KBagpatneiii kopeHp u3 uucna. l[loHste 00 HppanuMOHAIBHOM YHCIIE.
HecsaTuunsle IpUOIMIKEHUS VPPpaLHOHAIBHBIX YHCEIL. CaoiicTBa
apu(pMeTHYECKUX KBaJApaTHBIX KOPHEH M MX NPUMEHEHHE K NMpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUHN U BBIYACICHUSAM. JI€CTBUTEIBHBIEC YUCIIA.

Crenenp c uenslM mnokasareneM M e€ cBoicTBa. CTaHaapTHas 3amuch
quca.

AnreOpandeckue BhIpaKeHUSIAJIredpandeckue BbIPaKeHHUs

KBampaTHbii TpEXuieH, pasJIoKEHWE KBAJPATHOIO TpPEXUWIEHA Ha
MHOKHTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOMCTBO alredpanyeckou Ipoowu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JEJIEeHHUE alreOpanyeckux apoOei.
PanmonanbHble BbIpaKEHUS U UX IPE0Opa30BaHUE.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Gopmysna KOpHEW KBaJApPaTHOIO YpPaBHEHHS.
Teopema Buera. Pemenune ypaBHEHWH, CBOISIIMXCA K JIMHEWHBIM H
KkBaApatHbIM. [Ipocreiimme 1poOHO-pallMOHAIbHBIE YPABHEHHS.

I'padnyeckass uHTEpHpeTalds YpaBHEHUHA C JBYMs IEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YpPaBHEHUU C JABYMsI NE€peMEHHBIMU. [Ipumepsl perieHus
CUCTEM HEJIMHENHBIX YPABHEHHI C IBYMs IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEpaBEeHCTBA W UX CBoMcTBa. HepaBeHCTBO €  OIHOU
IepeMeHHON. PaBHOCHMIBHOCTh HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI IMHEWUHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

OyHKIMNPYHKIMA

[lonsitue ¢ynkuuu. OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HAUYCHUU
¢bynakuuu. CiocoObl 3a1anus QyHKITUH.

I'padux Pynknuu. Yrenune cBoiicTB PpyHkiuu no e€ rpaduky. [Ipumepsr
rpa@ukoB QyHKIHMA, OTPa)KAIOIIUX PEATIbHBIE MPOLECCHI.

@OYHKIMK, ONKCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MpPONOPLMOHAIIbHbBIE
3aBUCUMOCTH, uX rpaduku. DOyHknum y = x2, y = x3, y = \x, y=|x|.

['paduaeckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHI.
9 KIIACC

Yucja v BBIYUCICHUA

PaunonanbHple  4Wcna, HppaAMOHAIBHBIE  YHUCIA, KOHEYHBIE W
OCCKOHEUHBIE JIeCATHUYHBIC JpoOM. MHOXKECTBO JEeUCTBUTEIBHBIX YHCEN,
JNEeUCTBUTEIbHBIE YHCIIa KaK OECKOHEUYHBbIE JeCATHYHBIE npodu. BzaummuHO
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OJIHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM JICCTBUTEIBHBIX YHUCEN U
KOOPJIMHATHOM MPSIMOM.

CpaBHeHME JCHCTBUTENBHBIX 4YHCET, apudMeTUYECKUe JACUCTBUSL C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 00BEKTOB OKpYXKAIOIIETO MHUPA, JIUTEIBHOCTh IPOILIECCOB B
OKPY’KAIOLIEM MHpE.

[Ipubnu>x€HHOe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOIMKEHUS.
Oxkpyrnenue yncen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PelieHne  ypaBHEHWH, CBOJSIIMXCS K
KBaJpaTHeIM. bukBagpatHoe ypaBHeHue. IIpuMmepbl penieHus ypaBHEHHI
TPEThEU U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOXKHUTEIH.

Pemenue apoOHO-panmoHaAIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4y
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ ByMs IEPEMEHHBIMU U ero rpaduk. Pemienue cuctem aByx
JIMHEMHBIX YPaBHEHHM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByxX
YPABHEHMM, OJHO U3 KOTOPBIX JMHEHHOE, a JpPyroe — BTOPOUW CTEIECHHU.
['paduueckas maTEpHIpETAlIMS CUCTEMBl YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Petienne TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne TMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHON TmepeMeHHou. KBaapaTHble HEpaBEHCTBA.
['paduueckass uHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMsS
IIEPEMEHHBIMU.

OyHKIUNPYyHKIUN

KBagpatuunas ¢ynkuus, e€ rpadux u cpoiicta. [lapabona, koopauHaThI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

Ipadukn Gyskmuii: vy =kx, y=kx +b,y=k/x,y=x3,y=Vx, y=|x| , u
UX CBOMCTBA.

HucnoBble  1mOCHEN0BATENBHOCTUUMCIOBBIE IOC/IE10BATEbHOCTH U
Nnporpeccuu

[ToHsiTHE YMCIIOBOM MOCIEAOBATENBLHOCTH. 3aJJaHUE TMOCIIEI0BATEIbHOCTH
peKyppeHTHON hopMyIioi U GopMyJIoil 1-TO YJIeHA.

Apudmernueckas U reoMeTpuueckas nporpeccud. @opMysbl n-TO 4yjieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBBIX 71 YJICHOB.

N3o0pakeHne 4aeHOB apu(PMETHUECKON M T€OMETPUUECKON MPOTPECCHid
TOYKaMHU Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIIHAIbHBIN POCT.

Croxuble IIPOLICHTHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHUS MPOrpaMMbl y4yeOHOTO Kypca
«Anrebpa» XxapaKkTepus3yroTCs:

1) naTrpuoTHYecKoe BOCIUTAHME:

OPOSBJICHMEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY pPOCCUHUCKON
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHMEM K JIOCTHXKEHUSM POCCUMCKUX
MaTE€MaTUKOB U POCCUUCKOW MaTEMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ATUX
JTOCTH)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOTHEHUIO OO0S3aHHOCTEH TpakllaHWHA W peau3aiuu
€ro Mpas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SIBJICHUH, TMpoLeayp TPaKIaHCKOrOo OOIIECTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ASTHYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3TUYECKUX MPHUHIIUIIOB B JIEATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKON Ha AaKTMBHOE YYacTHE B PEUICHWH MPAKTUYECKHUX 3a/1ad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUU BCEH MKU3HU VISl YCIEIHON MpodeccuoHaIbHOM
JESITETbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUAYATHHOM TPACKTOPUU OOpa30oBaHUs H KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUH, pPaCCYX IACHUN, YMEHUIO BUACTDH
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMEl B [IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IpeICTaBlIeHui 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbI
U 00IIecTBa, MOHUMAHUEM MAaTEMAaTUYECKON HayKd Kak cepbl 4eI0BEUECKOM
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JJI Pa3BUTHUS LIUBUIU3ALINH,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOM KyJIbTYypOM Kak
CPEACTBOM TIO3HAHWSI MHUpPA, OBJAJACHUEM MPOCTEHIIUMU  HaBBIKAMHU
HCCIIEIOBATENIbCKOM AESTEIbHOCTH;

6) puznueckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbS M
IMOLMOHAJILHOTO 0JIaronoJyuns:

FOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHHS B HMHTEPECAX CBOETO
3II0POBBs, BEICHHUS 3JI0POBOTO oOpa3a JKW3HU (370POBOE THUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW W OTAbIXa, pETyJsipHas Qunyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKa peIIECKCUU, MPU3HAHHUEM CBOETO
MpaBa Ha OMIMOKY U TaKOTO e MpaBa IPYroro 4eI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUM ISl PEIICHHS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYTIKOB
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Y OLIEHKH UX BO3MOXHBIX MTOCIEACTBUM ISl OKPYXAIOIIEH Cpelibl, 0COBHAHUEM
rJ100aJIbHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) amanTranmus K M3MEHSAKIIUMCH YCJIOBHAM CONHAJIBHON H
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO HEATEIbHOCTb, B TOM
YyluCclie YMEHUE YUYUTbCS Yy JPYyTHX JIojied, NpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITAa IPYTUX;

HEOOXOUMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWN, B TOM YHCIIE
bopMynHpOBaTh UEU, MOHATUS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABaTh AEHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYalMIO, BOCIPUHUMATD
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTUPOBATh
IpPUHUMAEMbIe pelIeHUs U JACHCTBUsA, (HOPMYIUPOBATh U OIEHUBATH PUCKHU U
MOCJIeICTBUS, POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

e BBLISBIATH Hu XapaKTepU30BaTh CYLIIECTBCHHBIC MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, IMTOHATHM, OTHOIIICHUN MEXY IMOHITUSIMH,
bopMyIUpOBaTH OIPEICIICHUS MOHATUMH, YCTaHAaBJIMBATh
CYIIIECTBEHHBIM MPU3HAK KJIacCHU(UKAIIMHA, OCHOBAHMS ISl 0000IIEeHUS
Y CpAaBHEHHUS, KPUTEPHUU IIPOBOJUMOTO aHAJIN3a;

e BOCHPUHHUMATH, (OPMYJIUPOBATh M MPEOOPA30OBHIBATH CYXKICHUS:
yTBEPAUTEIbHBIE M OTPHIATEIbHBIC, €IUMHUYHBIC, YaCTHBIC W OOIIHE,
YCJIOBHBIC;

e BBISIBJISATH MAaT€MAaTHUYECKUE  3aKOHOMEPHOCTH, B3aWMMOCBS3U U
npoTuBOpeunsi B (DaKTax, JAHHBIX, HAOIOMCHHUSX W YTBEPXKICHHSIX,
npeiaraTb  KpUTEPUHM  JUIi  BBIABJICHUS  3aKOHOMEPHOCTEW U
IIPOTUBOPEUHNIL;

e JICJIATh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUCHUM, YMO3AKIIOUCHUM 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIHCTBA MATEMATUUYECKUX YTBEPKICHUM (TIPSMbBIC U

OT  TPOTHUBHOIO),  MPOBOAWTH  CAMOCTOSITENIBHO  HECIIOKHBIC
JI0KA3aTeNbCTBa MaTEMATUYECKUX bakToB, BBICTPAUBATh
apryMEHTALMIO, IIPUBOJIUTH IIPUMEPBI 151 KOHTPIPUMEPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOU 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMPATh HamMOOJee MOAXOMSAIINK C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eiCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIIBCKUNA  MHCTPYMEHT
Mmo3HaHus, GOPMYIUPOBATh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUUE,
mpo0JeMy, CaMOCTOSITEIPHO YCTAaHABIMBATH HCKOMOE U JAHHOE,
dbopMHUpOBATH TUMOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UINI0, MHCHHUE;

e TMPOBOJUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IUTAHY HECIIOXKHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  KCCIECOBAaHWE IO  YCTAHOBJICHUIO
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0COOEHHOCTEH MaTEeMaTUYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

e CaMOCTOSITENBHO  (OPMYJIMPOBATH OOOOIIEHHS] W  BBIBOJBI IO
pe3yibTaTaMm MPOBEAEHHOTO HAOIIOJEHUS, MCCIEIOBAaHUS, OLEHUBAThH
JIOCTOBEPHOCTH MOJYUYECHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIEHHUI;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE IMPOIECCa, a TAKKE BBIABUTATH
MPEINOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

e BBIBJISITH HEJOCTATOYHOCTb M U30BITOYHOCTH MH(MOpPMAIUU, AaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

e BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U OPM IIPEICTABICHHUS,

e BbIOMpaTh (QopMy MpeAcTaBiIeHUs MHGOPMAMK U WUIIOCTPUPOBATH
periaemMbie 3a/ladyd CXeMaMH, JuarpaMMmami, MUHOW Tpadukol u ux
KOMOMHAIIUSIMU;

e OIIEHMBATHh HAAEKHOCTH UHPOPMAIIUU 1O KPUTEPHUSIM, MPEIIOKECHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

e BOCIPUHUMATH U (QOPMYJIHUPOBATH CYXKJEHUS B COOTBETCTBUH C
YCIOBUSAMHU M TEJSIMU OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M THCBMEHHBIX TEKCTax, JIaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

e B X0Jie OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYHIECTBY OOCYKJIaeMOM
TEMBbI, TPOOJIEMBI, peIIaeMOl 3a/7aud, BHICKA3bIBATh UJCH, HAIICTICHHbBIC
Ha TOWCK pPEIIeHUs, COMOCTABJISITH CBOU CYXIEHUSA C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JHMAJIOTa, OOHAPYXKUBATh Pa3IMuMe U CXOACTBO
MO3UIMN, B KOPPEKTHON ¢opme (HOpMyTupoBaTh Pa3HOTIIACHUS, CBOU
BO3PAKCHHUS;

e TMPEACTABIATh  PE3yJbTAaThl  PEIICHUA  3aJaud, JKCIIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpATh  (popMar
BBICTYIJIEHHS C Y4€TOM 3aJad Tpe3eHTallud U OCOOCHHOCTEU
ayJIuTOPHH;

e TMOHMMAThb W  HUCIOJB30BATh  TMPEUMYIIECTBA  KOMAHAHOW W
WHANBUIYabHON pabOThl MPU pEHIeHUU YYEOHBIX MaTeMaTUYeCKHX
3ajay;

e TMPUHUMATH  II€JIb  COBMECTHOM  JESITENBHOCTH,  IJIAHUPOBATH
OpraHu3allMi0 COBMECTHOW paboOThl, pachpenensTh BHABI padoT,
JIOTOBApPUBATHCA, 00CYKAaTh MPOIECC U PE3YNIbTaT padoThl, 0000MmAaTh
MHEHUS HECKOJIBKHUX JIIOJICH;

e yYacTBOBaTh B TPyNmHoBBIX ¢opmax paboTel (oOcyxmeHus, oOMeH
MHCHHUSIMH, MO3TOBBIC LITYPMbl U JPYTHe), BBIIOJNHATH CBOK 4acThb
paboThl ¥ KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTMMHU YICHAMH
KOMaH/IbI, OIEHUBATh Ka4eCTBO CBOETrO BKJIaJla B OOIIMN TPOIYKT TIO
KpUTepusiM, chOpMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHUCTBUS.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIEe 1eiCTBUSA
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTABJISITH IIJIaH, aJTOPUTM pelieHus 3anauu (Wim
€ro 4YacTh), BBIOMpATh CMOCOO peHieHUus ¢ Yy4ETOM HMEIOIIUXCS
pPECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH W
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.
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CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJIEKT:

e BIAJIETh CMOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca M|
pe3ynbTaTa pelieHus MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICGHUMBATh COOTBETCTBUE pe3yjbTaTa JACSITEIBHOCTA IOCTABICHHOM
HeIM U YCIOBUSIM, OOBSICHATH NPUYMHBI  JIOCTHKCHHUS WU
HEJOCTW)KEHUS  1EeIH, HaxoIWTh  OMMOKY, JaBaTh  OILICHKY
npUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 7 kJjacce oOyYarOIIUKMCS TMOJYYHUT CIASTYIOITHE
MIPEIMETHBIE PE3YJIbTATHI:

Yucya ¥ BbIYUCTIECHUSA

BreimonHaTe, coueras yCTHbIE M MHCbMEHHBIC TPUEMBI, apru(pMETHUCCKUE
JEUCTBUS C PallMOHAJIbHBIMHU YHCIIAMU.

HaxoauTh 3Ha4YeHHUS YKMCIIOBBIX BBIPAKCHUH, MPUMEHATH Pa3HOOOpa3HbBIC
CrocoObl W TPUEMBI  BBIUMCICHHS 3HAYCHUH JIPOOHBIX  BBIPAKCHHM,
coJiep KaluX 0OBIKHOBEHHBIC U JECATUYHBIC JTPOOH.

[TepexoauTh OT 0HOM (HOPMBI 3aMUCH YUCET K ApYyroit (mpeoOpa3oBbIBAThH
JNECATUYHYIO JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHMBATH U yHOPSAA0YMBATH PAllMOHAIBHBIC YUCTIA.

OKpyrJisTh yncna.

BbINONMHAT TPUKUIAKY M OIEHKY pe3yJibTaTa BBIYMCICHUM, OICHKY
3HAYCHUM YMCIIOBBIX BBIPAKCHUN. BBINMONHATE AEUCTBUS CO CTEIECHAMHU C
HaTypaJbHBIMU MTOKA3aTEISIMH.

[IpyMeHSIT, TpU3HAKK  JACIMMOCTH, Pa3JIOKEHHE HAa  MHOXHUTEIU
HaTypaJbHBIX YHCEII.

PemaTh mpakTUKO-OpUEHTUPOBAHHBIC 3a]1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHATIBHOCTHIO BEIMYWH, MPOIEHTAMHU, MHTEPIPETUPOBATH
pe3ysibTaThl pEIICHUS 3a7ad ¢ Y4YETOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOWMCTBAaMHU PACCMATPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonb3oBaTth  anreOpandeckyrd  TEPMUHOJOTHIO M CHMBOJIUKY,
IIPUMEHSTH €€ B IPOIECCe OCBOSHUS YU4eOHOTO MaTepHala.

Haxonuth 3HaueHUs1 OYKBEHHBIX BBIPAKEHUW TPHU 3alaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BemonHare npeoOpa3oBaHMS  IIEJIOTO0  BBIPAXCHHS B MHOT'OYJICH
MIPUBEJICHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BhINOMHAT YMHOXEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTOWICHA Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcylIecTBIATh PA3JI0KEHUE MHOTOUYJIEHOB HAa MHOXKHTENIH C TOMOILBIO
BBIHECEHHS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH CIAracMbIX,
npuMeHeHus (HOPMYJIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs TpeoOpa3oBaHUS MHOTOWICHOB ISl PEIICHHS Pa3IMYHBIX
3a71a4 U3 MaTeMaTHUKH, CMEXXHBIX PEAMETOB, U3 pEATbHON MTPAKTUKHU.

Hcnonbs30BaTh CBOWCTBA CTENEHEUW C HATYPAIbHBIMHU IOKA3aTENSIMHU JJIS
npeoOpa30BaHUs BBIPAKECHUH.
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YpaBHeHUS U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUS C OJHOW MEPEMEHHOM, TPUMEHSIS MTpaBUIIa
nepexo/la OT HMCXOOHOTO YpaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsTs,
ABJISIETCA JI YUCIIO KOPHEM YPaBHEHUS.

[Ipumensats rpaduueckrie METOAbl MPU PEIICHUU JIMHEUHBIX YPABHEHUHN U
UX CUCTEM.

[TogOupaTe mpuMepsl Hap 4YKCEI, ABJISIONIMXCS PEIICHUEM JIMHEHHOro
YPAaBHEHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOpJUHATHOW MJIOCKOCTU TpaduK JUHEHHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJb3YSICh TpadUKOM, MPUBOJAUTH NMPUMEPHI PEHICHUS
YpaBHEHHUS.

Pemats cuctemsbl ABYX JIMHEMHBIX YPAaBHEHUW C ABYMS MEPEMEHHBIMHU, B
TOM 4Huciie TpadhUuecKH.

CocTaBisaTh M pemarh JMHEHHOE YPAaBHEHUE WIM CHUCTEMY JIMHEWHBIX
YPAaBHEHHI IO YCIOBHUIO 3aJladyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIN pe3yJIbTar.

DOyHKUUHA

N300paxkaTth Ha KOOPJAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YUCIIOBBIC
IPOMEKYTKH Ha alre0panvyeckoMm si3bIKe.

OrMeuarb B  KOOPJAMHATHOM IIJIOCKOCTM TOYKH IO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTh Trpaduku JUHEWHbIX QyHKIUHA. Crpouth rpaduk
byHkuuu y = [X|.

OnuceiBaTh € TOMOIIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pPACCTOSIHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHre PyHKITUU 10 3HAYCHUIO €€ apTryMeHTa.

[Tonumats rpadudeckuii cnocod mpeacTaBICHUs U aHaIn3a HHGOPMaITIH,
U3BJICKATh W HMHTEPIPETUPOBATh HHPOPMAIMIO U3 TPaPUKOB pPEATbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuenuss B 8 kiacce oOyyaroumuics MOJMYYUT CIIETYIONTUE
IpPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonb30BaTh HaYaJIbHBIE TPEACTABIECHUS O MHOKECTBE JAEHCTBUTEIIBHBIX
yucen s CpaBHEHHUSA, OKPYTJEHUS U BBIYUCICHHWM, H300pa)kaTh
JNEUCTBUTENBHBIC YMCIIa TOYUKAMU Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsaTh MOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHU, UCTIONB3YS TIPU HEOOXOAMMOCTH KAJIbKYJIATOP, BBHITIOJIHATh
mpeoOpa30BaHUs BBIPAKCHUM, COACPIKAINX KBAJAPATHBIE KOPHH, HCIOJIB3YS
CBOWCTBA KOPHEM.

Hcrnonp30Bath 3anucu OOJIBIIUX U MAJIBIX YUCET C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUsI

[IpuMeHsTh MOHATHE CTENEHH C IEeJbIM TOKa3aTelIeM, BBIOIHATh
npeoOpa30BaHUs BBIPAKEHUH, COJEPKAIUX CTETICHH C IIETTBIM IMOKa3aTeIeM.

BrIMOTHATE TOKIECTBEHHBIE IPEOOPA30BAHUS PAITUOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JACHCTBUN HAJ MHOTOYJICHAMH U alreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensaTs mpeoOpa3oBaHUs BHIPAKCHUH TSI PEIICHUS PA3IMYHbIX 33124
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA
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Pemars nuHeliHbIe, KBaApPATHBIE YPABHEHUS U PAllMOHAJIbHBIC YPABHEHUS,
CBOJISIILIUECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHHUI U CUCTEM YPAaBHEHUH,
B TOM YHCIIe C MPUMEHEHUEM IpapUUecKuX MNpe/ICTaBlieHul (yCTaHABIUBATh,
UMEET JIM ypaBHEHHWE WJIM CUCTEMAa YPAaBHEHUU PELICHUS, €CIU HMEET, TO
CKOJIBKO, U TIpOYee).

[TepexoauTs OT ciaoBeCHON (GOPMYIUPOBKH 3ajlaud K €€ anreopanvecKoin
MOJENN C IIOMOUIBIO COCTAaBJIEHUS YPABHEHUS WA CHUCTEMBl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJadydl IOJyYCHHBIN
pe3yJbTar.

[IprMeHATh CBOMCTBA YHWCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHONW M HUX CHUCTEMBI, JaBaTh
rpa@uyuecKy0 HJUTIOCTPAIMI0O MHOXKECTBA pEIICHU HEPAaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUUHA

[TorumaTh U UCTIOIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHHUS ), OMPEACATh 3HaUYCHUE (DYHKIMHU MO0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA PYHKIUMU 10 €€ rpaduKy.

Crtpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUIA:
y =k/x, y = x2, y = x3,y = [x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBON

byHk1uu 1o e€ rpaduky.

K konmy oOyueHuss B 9 kJjacce oOydaromuiicss MOJYYUT CIETYIOIINE
MpEMETHBIC PE3YIbTATHI:

Ymncia v BBIYMCTIEHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJIBHBIC U UPpAllMOHATILHBIE YHCIIA.

Breimonuare apudmeruueckue ACHCTBHUS C pallMOHAIBHBIMU YHUCIAMU,
codeTass YCTHbIE U THUCbMEHHbIE TPUEMBI, BBINOJHATh BBIUUCICHUS C
HMppanMoHaIbHBIMU YUCIAMH.

Haxonute 3HaueHHs CTENEHEW C MEIbIMU MOKA3aTeIsIMU W KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUIA.

OKpyIJIsITh JCUCTBUTENIBHBIC YHWCIA, BBIMOJHATh MPUKUIKY pe3ysbTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiars nuHeliHbIEe U KBaJpaTHbIC YPABHEHUS, YPAaBHEHUS, CBOJSIIMECS K
HUM, POCTEHNIIE TPOOHO-pAllMOHATIbHBIC YPABHEHUS.

Pemars cuctembl IByX JIMHEMHBIX YpPaBHEHUW C JBYMsS NEPEMEHHBIMHU U
CUCTEMBl JBYX YpaBHEHHH, B KOTOPBIX OJHO YpaBHCHUE HE SBJISETCS
JIMHEUHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpandyeckuM CHocoOOM C TOMOIIBIO
COCTaBJICHUSI ypaBHEHUS WJIM CHCTEMbl JBYX YpaBHEHUH C JByMS
NePEMECHHBIMH.

[IpoBoauTe mpoCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHECHUH,
B TOM YHCJIe ¢ NMPUMEHEHUEM rpadUuecKux MpeJCTaBICHUN (yCTaHABIUBATD,
UMEET JIM ypaBHEHUE WJIM CHUCTeMa YPAaBHCHUHN pEIICHUS, €CIM HMEET, TO
CKOJIbKO, U TpoYee).

Pemiars nuHeitHbIE HEpaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, M300paxaTh
peleHre HePaBeHCTB HAa YMCJIOBOM MPSMOM, 3aMUCHIBATh PEIIEHUE C MOMOIIBIO

CHUMBOJIOB.
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Pemate cuCTEMBbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJTFOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YWCJIIOBOM TMIPAMOM, 3alUCHIBaTh PEIICHUE C IOMOIIbIO
CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA IPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DyHKUNH

Pacnio3naBate (pyHKIMHM H3ydyeHHBIX BHIOB. [loKa3pIBaTh cXxeMaTHUECKU
pacrojoXeHnue Ha KOOPAMHATHOM MIIOCKOCTU rpadukoB GyHKIMI Buaa: y = kx,
y=kx+b y=kix,y=ax2+bx+c y=x3 y=Vx y = x|, B 3aBHCHMOCTH OT

3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth 1 300pakaTh CXeMaTHUECKU TpapUKU KBAIPATHUHBIX (QYHKIINH,
OIUCHIBAaTh CBOMCTBA KBAaIPpaTUUHBIX (QYHKIUH 1O UX rpadukam.

Pacno3naBaTh KBagpaTWyHyr0 (yHKIHIO 10 QopMmyje, NPUBOAUTH
IpUMEpPHI KBaIPATUUHBIX (PYHKIUH U3 pealbHON )KU3HU, PU3UKU, TEOMETPUU.

YuciaoBble N0OCI€10BATEIBLHOCTH W IPOrPecCUm

Pacnio3naBaTh apuMETHUECKYI0 U TE€OMETPUUYECKYI0 IPOrpecCcuu IpU
pa3HbIX COCO0AX 3a7aHMsl.

BbINONHATE BBIUKCIEHHMS C HCIOJNB30BAaHMEM (OPMYJ N-ro 4jieHa
apu(pMeTUYECKON U FeOMETPUUECKON IPOTPECCH, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4iieHbl MOCIENOBATEIBHOCTH TOYKAMHM HAa KOOPJIMHATHOU
IUIOCKOCTH.

Pematp 3aaun, CBA3aHHbBIE C YHCIOBBIMU MOCJIEI0BATEIBHOCTSIMH, B TOM
quclie 3aJadd M3 peaJbHON KHU3HU (C MCHOJIb30BAaHUEM KaJlbKYJATODA,

U (POBBIX TEXHOJIOTHH).
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7 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposibHbIe padoThI

JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsbl

Yucna n
BBIYHCIICHHUS.
PanuvonanbHnie
qucia

25

bubnuoteka L{OK https://m.edsoo.ru/7f415690

Anrebpanyeckue
BBIPpAXXCHUA

27

bubnuoteka L{OK https://m.edsoo.ru/7f415690

YpaBHeHUs U
HEpaBEHCTBA

20

bu6mmoreka LIOK https://m.edsoo.ru/7f415b90

Koopaunartsl u
rpaduxu. OyHKIUU

24

bu6mmoreka LIOK https://m.edsoo.ru/7f415b90

IToBTOpEHME M
00001IeHne

bu6mmoreka LIOK https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102
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8 KVIACC

HauMeHoBaHue KoaudecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppOBbIe)
/i pa3fiejioB U TEM Beero KonTposibHbIe IIpakTuyeckue 06pA30BATETBHBIE PECYPCHI

nporpamMmbl padoThI padoThI
Yucna n

1 BBIYMCIICHHUS. 15 bubmmorera LOK

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

KBagparusie kopHU
Yucna u

) BBIYHCIICHHUS. . bubmnoreka IIOK
CreneHsb ¢ LEIbIM https://m.edsoo.ru/7f417af8
MOKa3aTeleM
AnreOpaunyeckue

3 BBIPKCHHUS. 5 { bubmuorexa [HOK
KBagpatuslit https://m.edsoo.ru/7f417af8
TPEXUIIEH
Anrebpanyeckue

4 BBIPAKEHUS. 5 { bubnmnorexka [HOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
apoOb
YpaBHeHus u

5 HEPaBEHCTBA. 15 { bu6muoreka [JOK
KBagparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS

6 YpaBHeHuUs u 13 bubnuotexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
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CucreMsl
YpaBHEHUH
YpaBHeHuUs 1
7 - 12 bu6nmoreka [IOK
P ’ https://m.edsoo.ru/7f417af8
HepasencrBa
2 O YHKIUH. 5 bubnnoreka HOK
OCHOBHBIE TTOHSTUSA https://m.edsoo.ru/7f417af8
9 OyHKIUU. 9 bubnuoreka [JOK
Yucnosbie GyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEenue n 6 bubnuorexa [HOK
000011IEHNE https://m.edsoo.ru/7f417afl
OBILIEE KOJIMYECTBO
YACOB IIO 102
ITPOTPAMME
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9 KVIACC

Ne HauMeHoBaHUe KoanuecTBO 4acos
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejibHbIE PeCypChI
I NporpaMmel padoThI padoThI
1 Yucna ¥ BRIUUCIICHHUS. 9 bu6nuoreka [IOK
JleMicTBUTEIBbHBIC YKCIIa https://m.edsoo.ru/7f419d08
YpaBHeHus u
2 HEPaBEHCTBA. Y PaBHCHUSA 14 1 bubmmorexa OK
P o P N https://m.edsoo.ru/7f419d08
C OJIHOM TIEpEMEHHOM
YpaBHeHus u
3 HepaBeHcTBa. CUCTEMBI 14 1 bubmorexa [IOK
P . https://m.edsoo.ru/7f419d08
ypaBHEHUU
YpaBHeHus u
4 HeDABCHCTEA 16 1 bu6nuoreka [IOK
P ) https://m.edsoo.ru/7f419d08
HepasencrBa
bu6nuoreka [IOK
5 ()
YHICHIHA 16 1 https://m.edsoo.ru/7f419d08
6 Yucnoskle 5 ! bu6nuoreka [IOK
MOCJIEAOBATEIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, 3 { bu6nuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME
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JIuct cormacoBanus k moxkymenty Ne 199 ot 22.11.2023
WNuunmatop cornacosanus: Xasuena E.K. Jlupextop
CornacoBanue nHUIUUpPOBaHo: 22.11.2023 11:44

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Xasuesa E.K. 22.11.2023 - 11:45
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