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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsS€TCA OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOILEro
oOpa3oBaHusA: OHa 00ECIeUnBAET U3YYECHHE APYTHX AUCLUILIMH, KaK €CTECTBEHHO-
HAay4YHOTO, TaK M TyMaHUTApHOIO LMKJIOB, €€ OCBOEGHHE HEOOXOAMMO JJIs
MIPOJOJKEHUsE 00pa30BaHus U B MMOBCEAHEBHOM KU3HU. Pa3BuTHe y 00yyaromuxcs
HAy4YHbIX TMPEJCTaBICHUNA O TMPOUCXOXKJIECHUU U CYIIHOCTU ajreOpanvyecKkux
abcTpakimii, cnoco0e OTpaKeHUs MaTeMaTHYECKON HAYKOW SIBIEHUN U MPOLIECCOB
B IpHUpoAEe M OOIIECTBE, POJIM MATEMATHUYECKOIO0 MOJEIHMPOBAHUS B HAYyYHOM
NO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHHUS
U KayecCTB MBIIUICHUS, HEOOXOAUMBIX JJI alalTallid B COBPEMEHHOM LU(POBOM
obOmectBe. M3ydyenue anreOpsl obOecrieunBaeT pa3BUTHE YMEHUS HAOII0JaTh,
CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dopmynupoBaTh yTBepxkAcHHS. OCBOEHUE Kypca aareOpbl o0ecreyrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OO0Yy4YaloImUXCA: OHM HCIOIB3YIOT JIEAyKTUBHBIE U
WHAYKTUBHBIE PacCyXAeHUs, 0000IIeHNE U KOHKPETH3aI10, abCTparupoBaHue M
aHanoruto. OOywyeHue  anrebpe  mpeanoiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSTEIILHOM  JEATENBHOCTH OOYYaIOIIMXCs, TMOITOMY CaMOCTOSTEIbLHOE
pelIeHue 3a7a4 ABJIIEeTCS peaanu3aluei 1eaTeIbHOCTHOrO MPUHIUIA O0YyUEeHHUS.

B crpyktype mnporpammbl yueOHOro Kypca «Ainredbpa» i OCHOBHOTO
o01ero o6pa3zoBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIbHO-METOANYECKUE
muHuU: «Yucaa u BBIYUCICHUS», «ANredpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «Dyukumuny. Kaxkmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
IpyrUMH ero JuHusSMU. B Xoze wusydeHuss ydeOHOro Kypca OOydaroniumcs
NPUXOAUTCS JIOTHYECKH PaCCyXZaTh, MCIOIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
a3bIK. B CBsi3M ¢ ATHUM B mporpaMmy y4deOHOro Kypca «AnreOpa» BKIIFOYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, MNPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTH4YeCKOro o0pa3oBaHUS M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYArOITUMHUCS
OCHOB  YHUBEpPCAJIbHOIO  Marematudeckoro s3pika. CoaepxkaTelbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anrebpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS» CIY)KUT OCHOBOM st
JalbHEHIIeT0 U3Y4YeHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOy4aroNIMXCA
JIOTHYECKOT0 MBIIUICHUS, POPMUPOBAHUIO YMEHHUS MOJB30BaTHCS AITOPUTMAMH, a
TaKXKe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HECOOXOAUMBIX I TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUSA O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS
CBSI3aHO C pAIMOHAIBHBIMH M HUPPALMOHAJIBHBIMU YHCIaMH, (HOPMHUPOBAHHEM
MPEICTABICHUN O JAEHCTBUTEIBHOM YHCIE. 3aBEPLIICHUE OCBOEHHUSI YHMCIOBOM



JIMHUU OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

CopeprxaHue IByX alre0Opandeckux JUHUN — «Are0panyeckue BbIpaKEeHUsD)
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y 00YyYarOLIUXCS
MaTeMaTUYeCKOro amnmapara, HeOoOXOAMMOro JUlsl pEIIeHMs 3aJad MaTeMAaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3anady. Ha yposhe
OCHOBHOTO 0011ero o0pa3oBaHMsi y4eOHBI MaTepuall TpYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUI. Alredpa 1eMOHCTPUPYET 3HAUYECHUE MATEMATUKHU Kak
A3pIKa JUISI TIOCTPOEHHUS] MAaT€MaTUYECKUX MOJENEH, OINUCAaHUA MPOLECCOB U
ABJIICHUNA peanbHOro wmupa. B 3amaum o0ydyeHuss anreOpe BXOIAT TaKkKe
JanbHellllee pa3BUTHE ANTOPUTMUYECKOIO MBIIUIEHUS, HEOOXOJAMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(DOpPMATUKHA, U OBJIAJCHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxJeHuil. [IpeobpasoBanue cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Conepxanue (GyHKIMOHAIBHO-TpaQUUECKON JTMHUU HAIIEJICHO Ha MOIy4YeHHe
oOy4JaromMUMHCS 3HAHUNA O (PYHKIMSAX KaK BaKHEWIEH MaTeMaTHYeCKON MOJenu
JUTSL ONTUCAHUSL ¥ MCCIIEIOBAaHUSI pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B IPUPOJE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Y OOydYarOMIMXCSA
YMEHHUS UCIIOJIb30BaTh PA3IMYHbIC BhIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJHUYECKHE, TrpaduyecKkue, BHOCUT BKJIaA B (QopMupoBaHHEe
NpeJICTaBICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIUU U KYJIbTYPHI.

CornacHo ywyebHOMY IulaHy B /-9 Kiaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPbI BKIIOYAET CIIEIYIOUIME OCHOBHBIE pa3Jeiibl COJEPIKAHMSA:
«Yucrna u BBIUHUCIEHUS», «ANreOpandeckue BBIPAKEHUA», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 4daca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 gaca B HeeIIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Yuciia v BbIYUCICHUS

JpoOu OOBIKHOBEHHbIE M JAECSATHYHBIE, MEPEX0id OT OAHOW (OpPMBbI 3almUCU
npobeit k gpyroil. IloHsiTMe palMOHAJIBHOTO 4YHWCIA, 3aluch, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucel. ApudmeTrnueckue ACHUCTBUS  C
palMoOHANIBHBIMU YWClIaMu. Pelenue 3a1ay U3 peajbHOM NMPAKTUKU HA 4YacTH, Ha
poou.

CreneHb ¢ HaTypaJbHBIM [OKa3aTelieM: OIpejaesieHne, Npeodpa3zoBaHue
BBIPOKCHUN HAa OCHOBE OMPEACIICHUS, 3aUCh O0NbIKuX yuces. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE IpoOU U ApoOH B BUJE MPOIECHTOB. Tpu OCHOBHBIE 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHEe TNPU3HAKOB  JICIMMOCTH, PpAa3OkKEHHE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HClIe TmpsMmas u  oOpaTHas
IPONOPLIMOHATIBLHOCTH.

AsreOpanyecKkue BbIPaKeHUS

[lepeMeHHbIE, YNCTOBOE 3HAUEHUE BBIPAXKEHUS C MEepeMeHHO. JlomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX1Yy BEIUYMHAMHU B BUIE
dbopmyinbl. Beruucnenus no ¢popmynam. [IpeoOpazoBanne OYKBEHHBIX BbIpRXKCHU,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMsI, TpaBWiIa NPEoOpa3oBaHUS CYMM W
IPOU3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MPUBEJCHUS MOJTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM MTOKA3aTEIEM.

OpnHowieHbl U MHOTOWIeHbl. CteneHb MHOTOWIeHa. ClOXKEHHUE, BbIUYMTAHUE,
YMHOX€HUE MHOroujeHoB. DopMysbl COKpPAIIEHHOIO YMHOXKEHHUS: KBaJpar
CyMMBl M KBagpaT pa3zHocTu. Dopmyia pa3HOCTH KBaapaToB. Pa3noxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs] M1 HEPABEHCTBA

VYpaBHeHUE, KOpPEeHb YypaBHEHHS, NpaBUiIa NPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pEIICHUE JHHEHHBIX ypaBHeHH. CocTaBlieHHE YpaBHEHHI IO
YCJIOBHIO 3a7auu. Pemenne TeKCTOBBIX 33/1a4 ¢ MOMOUIBIO YPABHEHUM.

JluneitHOE ypaBHEHHE C IBYMS MEepEMEHHBIMU U ero rpaduk. Crucrema aByX
JIMHEMHBIX YpPaBHEHUW C JIByMs NEpPEMEHHbIMHU. PelieHune cucrem ypaBHEHUM
crnocoOOM MOACTaHOBKHU. I[Ipumepbl pelieHusi TEKCTOBBIX 3aJad C IMOMOUIbIO
CHCTEM YpABHEHUM.

DOyHKIUN

Koopannara Touku Ha npsmoi. UnciioBsle NpoMeEXyTKH. PaccTosiHne Mexty



IBYMsI TOYKaMU KOOPJAUHATHOM IIPAMOMU.

[IpssmoyronbHasa cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHaTa
TOYKHM Ha KOOPAMHATHOM MocKocTH. [Ipumepsl rpadgukoB, 3a1aHHbIX HOpMYyIaMu.
Urenne rpaduxoB peanbHbIXx 3aBucumocted. Ilonstue Qynknuu. ['paduk
¢ynkuuu. CpoiictBa pynkumii. JIunerinas ¢pyukuus, e€ rpaduk. 'paduk dyHKumuMU
y = |x|. I'paduueckoe penieHue IMHEHHBIX YpaBHEHUW M CHCTEM JIMHEWHBIX
YPAaBHECHUM.

8 KJIACC

Yucia v BbIYUCICHUS

KBampatueiii kopenb u3 uucina. [loHstTue 00 wuppanuoOHATLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUS UPpallMOHANIBHBIX uKcesn. CBOWCTBA apu(pMETHUECKUX
KBaIPATHBIX KOPHEW U MX MPUMEHEHUE K MPEOOPa30BAHUIO YHCIOBBIX BBIPAXKEHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens C 1eNbIM MTOKa3aTeaeM 1 €€ cBoiicTtBa. CTaHAapTHAS 3alUCh YHCIIA.

AJiredpanvecKne BhIPaKeHUs

KBanpatuelii  TpEXwieH, pa3jIOKEHUE  KBAAPATHOTO  TPEXUYIEHA  Ha
MHOHUTEIIH.

Anrebpanueckass 1poOb. OCHOBHOE CBOWCTBO alreOpanveckoil Apoowu.
CrnoxxeHue, BBIYMTAHHME, YMHOXKEHHME, JeJIeHHe anreOpandyeckux JpoOe.
PanronanbHbie BRIpaKEHHS M KX ITpeoOpa3oBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBampaTtHoe ypaBHeHHe, ¢opmyla KOpHEH KBaapaTHOTO ypaBHCHHS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JIMHEWHBIM M KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHUS.

['paduueckas uHTEpHpeTalvs YpPAaBHEHHUM C JBYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX ypPaBHEHUN C JByMsA II€peMEHHbIMHU. [IpumMepsl pemeHuss cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 AIreOpandecKuM CIIOCOOOM.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCHIIBHOCTP HEpPaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKIUN

[Torsitne ¢ynkmuu. OOMacTh oONpeneneHUs W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3a1anus (yHKITHA.

I'padux dynkuu. Urenne cBoricTB pyHKIMU 110 €€ rpaduky. [Ipumepsr
rpaduKoB GYHKIIHA, OTPAXKAIOMUX pPeaTbHbIC MPOIECCHI.

OYHKIMY, OINUCHIBAIONIME TMPSAMYIO U OOpaTHYI MPONOPLHUOHATIBHBIC
3aBUCHMOCTH, UX rpaduki. OyHkimu y = X2, Y = X3, y = Vx, y=|X|. ['paduaeckoe



pElLIEHUE YPABHEHUM U CUCTEM YPAaBHEHUM.

9 KJIACC

Yuciia v BbIYUCICHUS

PanrionanbHbie yncna, UpparMoHaIbHbIE YKCIIA, KOHEYHbIE U OCCKOHEYHBIC
JeCATUYHbIE ApoOU. MHOXECTBO JIEUCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbBIC YUCIIA
KaKk OECKOHEUHbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOU.

CpaBHeHUE JCHUCTBUTENBHBIX YHCEN, apuPMETHUYECKUe JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 00BEKTOB OKpYXKAIOIIETO0 MHUpPA, JIUTEILHOCTH TMPOIECCOB B
OKpYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HaUYCHUE BEIMYHMHBI, TOYHOCTH MpuOIkeHus. OKpyTieHue
yuces. [Ipukuka v oleHKa pe3yabTaToB BHIYUCICHUH.

YpaBHeHUs] M1 HEPABEHCTBA

JluneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOISAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOAAIIMXCS K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEHM M YETBEPTOMU
CTEINEHEN pa3JIoKEHNEM HAa MHOKHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHHH. PeleHne TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH M ero rpaduk. Pemenue cuctem IByX
JIMHEWHBIX YPAaBHEHHUH C JBYMS NIEPEMEHHBIMH. PenieHne cuctem IByX ypaBHEHUH,
OIHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTopod creneHu. I 'padudeckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUN C ABYMS IEPEMEHHBIMU.

Pemienre TekCTOBBIX 33724 aNreOpandeckKuM CIiocoOoM.

HuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJAHOM IEpeMEHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM mniepeMeHHOM. KBanparHele HEpaBEeHCTBA.
I'paduueckass wHTEepmpeTanus HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMU.

DOyHKIUN

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOoIIbL.

I'paduxu dyukumit: y = kx, y =kx + b, y = kix, y = X3, y=x, y = |X| u ux
CBOMCTBA.

YucaoBbie M0CIAEA0BATEIHLHOCTH U IPOTrPECCHHA

[ToHATHE YMCIOBOM MOCHENOBATEIBHOCTU. 3aJaHHUE IMOCIIEI0BATEILHOCTH
peKyppeHTHO hopmyIioi u GopMyIoii N-ro uaeHa.



Apudpmernyeckas u reomerpuueckas mnporpeccuu. dopmynsl N-ro uneHa
apu(pMETHUYECKON U TE€OMETPUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YJIEHOB.

N300pakeHne wiIeHOB apU(METUYECKOM U TE€OMETPHUUYECKOW MPOrpeccHii
TOYKAMU HAa KOOPAMHATHOM IIOCKOCTHU. JIMHEMHBIA U DKCHOHEHLMAIBHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOEHUS NpOrpaMMbl  y4eOHOro Kypca
«AnreOpay» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIIMTAHUE:

NpOSIBJICHUEM HWHTEepeca K TMPOIUIOMY U  HACTOSAIMIEMY POCCHHCKON
MaTeMaTHK{, I[IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHUSM  POCCUHCKHUX
MaTeMaTHUKOB U POCCHUUCKON MaTEeMaTUYECKOW MIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaKaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00sI3aHHOCTEH TpakKJaHWUHA U pean3alii ero
nmpaB, TMPEJACTABICHHEM O MaTEMaTUYEeCKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYpP TPaKIaHCKOTO oOIiecTBa (Hampumep,
BBIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JIOCT)KEHUM HAayKH, OCO3HAaHHEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAaHOBKOM Ha AaKTHBHOE Y4YacTHE B pELICHUHM MPAKTUYECKHX 3ajad
MAaTE€MAaTHYECKON HANpaBIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEH KU3HU JUIS YCIEIHOH mpodecCHoHaTbHON
JESTENBbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM WHAMBUAYATbHON TPAEKTOPUU OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYeCKOEe BOCTINTAHHE:

CIIOCOOHOCTPIO K  OMOLMOHAIBHOMY W  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEHICHUMN, pPACCYXKIACHHIH, YMEHHIO BHIIETbH
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpUEHTAIlME B JESATEIBHOCTM HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJbI U
oOmecTBa, TOHMMAaHMEM MAaTEMAaTUYECKOW HayKh Kak cdepbl 4YeI0BEYECKOMN
NEATEeNIbHOCTH, ATAnoB €€ pa3BUTUS W 3HAYUMOCTH Uil Pa3BUTHUSL LUBHIM3AINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MATEMaTHUYECKOM KYJIbTYpOWl KaK CpEeICTBOM
MMO3HAHUSI MUpPA, OBJAJACHUEM NPOCTEUIIMMHU HaBbIKAMU MCCIEAOBATEIbCKON
e TeIbHOCTH;



6) ¢u3uueckoe BocnmUTaHHE, (POPMHPOBAHHE KYJIBTYPbI 310pPOBbSI H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPUMEHATh MAaTeMaTHUYECKUE 3HaHHUS B HMHTEPECax CBOETO
3I0pOBbsl,  BEIEHUS  3A0POBOrO  o0pasa  JKU3HM  (310pOBOE  IUTAaHHUE,
cOQJIaHCUPOBaHHBIM pPEXUM 3aHATHUM M OTAbIXa, peryisipHas (dusmdeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUU, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ IpaBa Ipyroro 4ejI0BeKa;

7) 3KOJIOTHYeCKOoe BOCTIUTAHHE:

OpUEHTalMel Ha MPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUM JIJIsl pelieHus 3a71a B
00JJaCTH COXPAHHOCTH OKPY>Karollel cpeibl, TUIAHUPOBAHUSI TIOCTYNKOB U OLIEHKH
UX BO3MOKHBIX MOCJIEJCTBUUA NIl OKPYKAIOIIEH CpeJibl, OCO3HAHUEM TJI00aIbHOTO
XapakTepa FKOJIOTHYECKUX NpoOieM U MyTel UX pelieHHus;

8) amanTanusi K M3MEHSIONIAMCSI YCJIOBHSIM COMHATBHOW M MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUHUTBCS Yy JPYTuX JIOJeH, mpuoOperaTh B COBMECTHOM JI€ATEIbHOCTH
HOBBIE 3HaHUsI, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHHWM HOBBIX 3HAaHUW, B TOM 4YHCIE
(GopMynupoBaTh UAEH, NOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMlO, BOCHPUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTpPMEp, KOPPEKTHUPOBAThH
NpUHUMAaeMble peuIeHus W JeHCTBUS, (OpMYyIHUpOBaThb U OLIEHUBATH PUCKU U
nocjuencTBus, (OPMUPOBATDH OMBIT.

METAINPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeJibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE eiicCTBUSA

ba3oBble JJoruyeckue JeicTBU:

e BBIABJIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MATEMATHYECKUX
00BEKTOB, IMTOHATHH, OTHOIIEHUH MEXIy TMOHATHAMHU, (OPMYIUPOBATH ONPEACICHUS
TOHSATHH, YCTaHABIUBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS IS
0000IICHUS B CPaBHEHUS, KPUTEPUH IPOBOIMMOTO aHAIH3a;

e BOCHpPHHHMMATh, (OPMYJIHpOBaTH M  NIPEOOPA30OBBHIBATH  CYKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IUHUYHbBIC, YaCTHBIC U 00IIHE, YCIOBHBIC,

e BBIABISATH MAaTeMaTUYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U



npoTHBOpeUrsl B (akTaxX, JaHHBIX, HAONIONCHUSAX M YTBEPXKICHHIX, MpeIaraTh
KPUTEPUU /IS BBISIBICHUS 3aKOHOMEPHOCTEH M MTPOTUBOPEUHIA,

e JIENaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

e pa3buparh J0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (IpsIMbIE U OT
MPOTUBHOIO),  MPOBOJUTH  CAMOCTOSATENBHO  HECJOXKHBIE  JTOKA3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBATh ApPryMEHTAIlMIO, MPUBOJUTH MPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,

e BBIOMpATh CMOCOO pelleHus y4dyeOHOW 3anauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BHIOMpaTh HauOoJIee MOAXOASIINN ¢ yUETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciienoBarenbeckue 1eiicTBUA:

e HCIIOJIb30BaTh BOIMPOCHI KaK MCCIAEAOBATENbCKUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCHL,  (PUKCUPYIOUIME  MPOTUBOpPEYHE,  MpoOseMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh HCKOMOE M JlaHHOE, (OpPMUPOBATH THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e MPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
HKCIEPUMEHT, HEOOJIbLIOE HCCIEOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;

e CaMOCTOSITEJILHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI MO pe3yjbTaTam
OpOBEAEHHOTO  HAOJIOAEHMs,  WCCIENOBaHMs,  OLEHUBATb  JOCTOBEPHOCTh
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 00001IEHNI];

e IPOTHO3UMPOBATH BO3MOXHOE pa3BUTHE IIpOLlECCa, a TaKXKe BBIIBUTAThH
HPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unopmaumeii:

e BBISIBJIATH HEAOCTATOUYHOCTh M HU30BITOYHOCTh HHGpOpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JUJIsl peLICHUs 3a/1a4U;

e BBIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM IMPEICTaBICHHUS;

e BBIOMpaATh (QopMy TpeACTaBICHHS WHPOPMAIMM W HWILIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMH, IMarpaMMaMu, HHON rpaukoil 1 UX KOMOMHAIMSIMU;

e OILIGHHWBATh HAJEKHOCTh MHPOPMALIMK TIO KPUTEPHSIM, TPEII0KEHHBIM
YUUTENEeM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIe YUeOHbIe 1eHCTBUS:

e BOCIPUHUMATH U (GOPMYIHUPOBATH CYXKIECHUSA B COOTBETCTBHH C YCIOBUSIMU
U LENIMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOJy pPEIIeHHUs 3aJadu,
KOMMEHTHPOBATh MOIYYCHHBIN Pe3yiIbTar;

e B XOJIe 0OCYKIEeHUs 3a7aBaTh BOIPOCHI IO CYHIECTBY O0CYK/1aeMON TEMBI,



npoOJemMbl, pelmaeMoil 3ajayu, BBICKAa3bIBaTh UJAEH, HALEICHHbIE HAa IOHUCK
pElIEHNsl, COIOCTABIATh CBOM CYXKIECHUS C CYXACHUSMH JPYTHX YYaCTHUKOB
auanora, OOHapyMBaTh pa3IU4yUe€ M CXOJCTBO MO3ULMUH, B KOPPEKTHOH (opme
(opMynHpOBaTh Pa3HOTIIACHUS, CBOM BO3PAKEHUS;

e MpPEACTABIATh  PE3YyJbTaTbl  pPELICHUS 3a/1a4u, DKCHEPUMEHTA,
UCCJIEeIOBAHUS, TPOEKTa, CAMOCTOSTENBHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C
y4€TOM 3aJa4 Mpe3eHTAIM U OCOOCHHOCTEN ayIUTOPHH;

e IIOHMMATh U UCIOJIL30BAaTh NPEUMYIIECTBA KOMAaHIHOM U MHIWBUAYaJIbHON
paboThl MpU pPelIeHNH YYeOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

e IPUHHUMATH LIEJb COBMECTHOW AEATEIBbHOCTH, IJIAHUPOBATH OPraHU3aLMIO
COBMECTHOW pabOThl, paclpeaenarTb BUAbl padoT, JOroBapuBaThbCsi, OOCYXKIATh
poILIeCcC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

e yYaCTBOBAaTh B TIpPyNmnoBbIX ¢Gopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ HITYPMbl W JAPYTHE), BBHIMNOJIHATH CBOIO 4YacTh PabOTH U
KOOPJIMHUPOBAaTh CBOM JECUCTBUA C APYITMMU WICHAMU KOMAaHJbL, OIIEHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIE NelHCTBUA

Camoopranu3anus:

e CaMOCTOATEIIBHO COCTaBJIATH IUIAH, aJrOPUTM pPELICHUs 3aAadd (WIH €ro
4acTb), BBIOMpPATh CMOCOO peuieHuss ¢ Y4YETOM MMEIOIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHUPOBAaTh BapHAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOLIUOHAJIbHbIN HHTE/JIEKT:

e BJIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS  Ipolecca U
pe3yJsIbTaTa peuieH!sl MaTEMaTUYECKOM 3a1a4H;

e IIPEABHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU
3aJ]aui, BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH IIOCTABICHHOMN LIEJIH U
YCIIOBUSAM, OOBSCHATh NPUUYUHBI JOCTHKEHUS WIA HETOCTHIKEHUS L€, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 7 Kjaacce OOYyJArONIMIACA TOIYYUT CICAYIONTUE
MpEAMETHBIE PE3YJIbTATHI:

Ymuca v BbIYUCIEHUSA

BoinonHsATh, coueras YCTHbIE W MUCbMEHHBIE NPUEMBI, apuPpMETUUYECKUE



JEUCTBHUS C pallMOHATIBLHBIMU YUCIAMHU.

HaxonuTh 3HaueHHs YHMCIOBBIX BBIPAXKEHUN, MPUMEHSTH Pa3HOOOpa3HBIC
crocoObl ¥ MPUEMBI BBIYHMCICHUS 3HAUYECHHU JIPOOHBIX BBIPAKEHUM, COJEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT OaHOM (OpMBI 3aUCU YHCENl K APYyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JACCATUYHYIO IPOOb).

CpaBHUBATH U YIOPAIOYMBATH PAIlUOHATBHBIE YUCIIA.

OKpyrJsTh yncna.

BrINOTHATh PUKUAKY U OIEHKY PEe3yJbTaTa BHIYUCICHUHN, OLICHKY 3HAYCHUM
YUCJIOBBIX BbIpaXCHUN. BBIMOTHATH NEUCTBUS CO CTENEHSMH C HAaTypaJlbHBIMU
MOKa3aTENSIMH.

[TpuMeHsTh IPU3HAKY ASTUMOCTH, Pa3I0KEHNE HA MHOKHUTEIN HATYPaIbHBIX
qrcell.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIE C OTHOIICHUEM
BEJIMYUH, TPONOPIIMOHATBLHOCTRIO BEJIMYMH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3ybTaThl pelieHus 3aja4 ¢ y4ETOM OTPaHMYCHHH, CBS3aHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsreOpanyecKkue BbIPaKeHUS

Hcnonb3oBaTh anredOpandyeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIpOLIecce OCBOCHUS y4eOHOTo MaTepuara.

HaxomuTe 3HaueHuss OYKBEHHBIX BBIPAKEHHM MPHU 3aJaHHBIX 3HAYCHUSX
EPEMEHHBIX.

BrinmonHaTh IpeoOpa3zoBaHus 1ET0T0 BEIPAXKEHHSI B MHOTOUJICH TIPUBEACHUEM
MOT00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOYJIEHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3loKEHWE MHOTOYJIEHOB Ha MHOXUTEIUM C IOMOUIBIO
BBIHECEHUS 32 CKOOKHM 00IIEeTr0 MHOKHTEIS, TPYMIUPOBKU CIIATaeMbIX, PUMEHEHUS
bopMyI COKpaIEHHOTO YMHOKECHHUS.

[TpumensaTs mpeoOpa3oBaHUST MHOTOUYJICHOB JJISi PEIICHUS PA3IMYHBIX 33724
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM ITOKA3aTEJSIMH JJISI
peoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUs] M1 HEPABEHCTBA
Pemate nuHElHbIE ypaBHEHUSI C OJHOW NEPEMEHHOM, NPUMEHsS IpaBUiIa

nepexoaa OT UCXOAHOTO YpPaBHEHUS K PaBHOCUIBHOMY eMy. lIpoBepsaTs, ABiseTcs
JIA YMCJIO KOPHEM YPaBHEHUA.
[TpumMensTh rpaduyeckre METObI MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX



CUCTEM.

[lonOupate mpuMepsl Tap YHCEN, SBISIIOMIUXCS PEHICHHEM JHHEHHOTO
YpaBHEHUS C ABYMsI TICPEMCHHBIMU.

CTtpouTh B KOOPAMHATHOH TIOCKOCTH T'pa( UK JIMHEHHOTO YPaBHEHHS C IBYMS
MIEPEMEHHBIMH, TTOJTB3YSCh TPa(UKOM, PUBOIUTH IPUMEPHI PEIICHUS YPABHCHHUS.

PemaTh cucTeMbl IBYX JTUHEHHBIX YPaBHEHHN C IBYMS TICPEMEHHBIMHU, B TOM
quciie rpapuuecKu.

CocTaBnaTh W pemiaTh JTWHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUI 10 YCIOBUIO 3aJ]a4i, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1ayy NOJyYEeHHBIN pe3yJibTar.

DOyHKIUT

N300paxaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJAMHATAM, JIy4d, OTPE3KH, WHTEPBAJIBI, 3aMMCHIBATh YHCIOBBIEC TIPOMEKYTKHA Ha
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHMHATAaM,
cTpouTh rpaduku TMHEHHBIX QyHKIUA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TIOMOIIBIO (YHKIMA HM3BECTHBIC 3aBHCHUMOCTH MEXTY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, pPACCTOSHHE, Il€Ha, KOJIMYECTBO, CTOMUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHue GyHKIUU 10 3HAYCHUIO €€ apryMeHTa.

[lonumate Tpaduueckuii crnocol® MpeACTaBICHHUS M aHalu3a HUH(OpMaIuH,
U3BJIEKATh U MHTEPIPETUPOBATH MHGOPMAIINIO U3 TpadUKOB peaJbHBIX MPOIIECCOB U
3aBUCUMOCTEN.

K konmy oOydenus B 8 kiacce oOOydYarOmUMCS TMOJIYYHUT CICAYIOITUE
IPEIMETHBIE PE3yTbTATHI:

Yucia 1 BbIYUCTICHUA

Hcnonp3oBaTh HavyaldbHBIC TPEICTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
qucelN I CPaBHEHUWsS, OKPYIJICHUS W BBIYHCIICHUN, M300paXkaTh JCHCTBUTEIIHHBIC
YyCila TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumensaTy moOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIIONB3YS TPH HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHSATH
npeoOpa3oBaHUsl BBIPAKCHUM, COAEpXKAIIMX KBaJpaTHBIE KOPHHU, WCIOIB3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OONBIIMX W MAabIX YUCET C TOMOIIBIO MECATUIHBIX
npobeit u creneHei ynucia 10.

AnredpanyecKkue BbIPaKEHUS

[IpuMmeHsAT, TOHATHE CTENEHU C I[EJIbIM IOKA3aTelieM, BBIMOIHITh
mpeoOpa3oBaHus BEIPAKECHHMA, COACPIKAIINX CTENIEHHU C TIETBIM MTOKa3aTeIIeM.

BBITIOJTHATH TOKIECTBEHHBIE TPE0Opa30BaHMS PAIMOHAIBHBIX BRIPAKCHUH HA



OCHOBE IMPaBUJI JCHCTBUM HaJl MHOTOUYJIEHAMH U alreOpandecKuMu JpOOsSMHU.

PacxitanbiBaTh KBaApaTHBIA TPEXUIICH HA MHOXKUTEIU.

[TpuMensTh MpeoOpa3oBaHUs BHIPAKEHUN I PEIICHUS] Pa3IMYHBIX 3a7a4 U3
MAaTEMATHKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs] M1 HEPABEHCTBA

Pemiate nuHElNHbIC, KBagpaTHBIC YpPAaBHECHUS M palMOHAIbHBIE YpaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPaBHEHUH C JIByMS IEPEMEHHBIMHU.

IIpoBoauTE mpoOCTEUIINE UCCIENOBaHUs YPAaBHEHUNW U CUCTEM YPaBHEHHUM, B
TOM YHCJIC€ ¢ IPUMEHEHHEM TpaUUecKux MpeacTaBieHUul (yCTaHAaBIMBATh, UMEET
1 YpaBHEHHE WJIA CUCTEMA YPABHECHHUU pEIICHUSA, €CIU HMEET, TO CKOJIbKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHMPOBKH 3aJaud K €€ anredpanyeckoin
MOJEIM C TIOMONIIBIO COCTaBJICHUS YyPaBHEHUS WJIM CHUCTEMBl YpPaBHEHU,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yJbTaT.

[IpuMeHSTh CBOMCTBA YHMCJIOBBIX HEpPABEHCTB [JIi CPAaBHEHUS, OILICHKH,
peliath JIMHEHHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM W WX CHUCTEMBI, /1aBaTh
rpauyuecKky0 WIUIIOCTPALIMI0 MHOXECTBAa pEUICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUN

[lonumaTe ¥ UCHONB30BaTh (DYHKIIMOHAJIBHBIE TMOHSATHUA U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYEHHMsI), ONpEeAeNsITh 3HaueHHe (YHKIMHM [0 3HAYECHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

CrpowuTsb rpaduku 3eMeHTapHbIX (QYHKITUM BHIA:

y=kix,y=x2,y =x3,y = |x|, y = VX, OnHCBIBaTh CBOICTBA YHCIOBOIL
dbyakuu o e€ rpaduxy.

K konmy oOydenus B 9 kiacce oOOydYaroOmUNCS TOIYYHUT CICAYIOITUE
MIPEIMETHBIE PE3YIIbTATHI:

Yucua 1 BbIYUCTICHUSA

CpaBHUBaTh M YNOPAIOYMBATH PAIlMOHAIBHBIE M UPPALMOHAIBHBIE YHCIIA.

BeimonHaTs apudMeTnyeckue ASHCTBUS C PAlMOHAIBHBIMU YHUCIIAMHU,
codeTrass YCTHbIE M THCbMEHHbIE TPUEMBI, BBINOJIHATH BBIUYUCICHHUS C
UppalMOHAIIBHBIMU YUCIIAMU.

HaxonuTte 3HadyeHus cCTeneHEeW C M[EIbIMA MOKAa3aTesIMH W KOPHEH,
BBIYUCIISITh 3HAUEHUSI YUCTIOBBIX BBIPAYKEHUM.

OKpyrnarh JA€UCTBUTENbHBIE 4YHUCJA, BBINOJIHATh MPUKUAKY pe3yJibTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUA 1 HEPABEHCTBA

Pemiath nuHeliHbIe U KBaJIpaTHBIE YPaBHEHUSI, YDABHEHUS], CBOSIIIUECS K
HUM, pOCTENIINEe JPOOHO-pallMOHATIbHBIE YPABHEHHUSI.



Pemate cuctembl ABYyX JMHENHBIX YPAaBHEHUH C JABYyMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHEHHBIM.

Pemiate TexcTOBBIE 3adaud  aireOpamndeckuM CIocoOOM € MOMOIUIBIO
COCTaBJICHUSI YPAaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoauTE mpocCTENIINE HUCCIENOBAHUS YPABHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE ¢ IpUMEHEHUEM rpaduyecKux MpeCcTaBiIeHU (yCTaHABIMBATh, UMEET
JY YpaBHEHHME WIM CHCTEMa YpPAaBHEHHUM PELIEHUS, €CIIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHBbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300paxaTh
pelIeHne HEPAaBEHCTB HAa YHWCIOBOM NPSIMOW, 3aIlMCHIBATH PELICHUE C TOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME  KBAJpaTHOE HEPABEHCTBO, H300pakaTb pEIIEHUE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MIPU PEIICHUH PA3JIMYHBIX 3a7a4.

DOyHKIUA

PacriozHaBaTh (QYyHKIIMM HM3Yy4YeHHBIX BHAOB. [loKa3bIBaTh CXeMaTHYECKU
pacIoioKeHHe Ha KOOPAMHATHON IIOCKOCTH rpadukoB GyHKIMiA Buga: y = KX, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y = Vx, Y = |X|, B 3aBucumMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpoutb W M300pakaTh CXEMAaTHUYECKH T'paQUKUA KBAJAPATUUYHBIX (DYHKIUH,
OIKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

PacnioznaBaTh kBajpatuuHyo (YHKIHIO MO (GopMyIie, TPUBOJIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 peaTbHON KU3HU, PUIUKHU, TEOMETPHH.

YmucJioBbIE 0CJI€10BATEILHOCTH U IPOrPeccuu

PacriozHaBaTh apu(pMETHYECKYI0O M TE€OMETPHUUECKYI0 MPOrPECCHH TIPH
pa3HbIX crlocobax 3aaHusl.

BbIMOMHATE  BBIYMCIEHUS C  HWCIOJB30BaHHWEM (GOpMyd N-ro 4jeHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh YJeHBl MOCIEAOBATEIBHOCTH TOYKAMM Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemrats 3amaum, CBSA3aHHBIE C YHCIOBBIMHU IIOCIENOBATEIBHOCTAIMM, B TOM
quClie 33Jla4yd U3 pealbHON KU3HU (C MCIOJIb30BAaHUEM KaJIbKYJIATOpa, LHHU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunMeHoBaHnue KosnuecTBo yacoB DJIEKTPOHHbIE Cnmcok UTOrOBBIX IVIAHUPYEMBIX Cnoco06 oneHKu
Jj‘g pa3aeyioB U TeM KonTtpo | IpakTn (uudposbie) pPe3yJIbTaTOB ¢ YKa3aHHEM 3TAINOB UX HUTOTOBBIX
wn nporpaMmal Beero JIbHBIC | YeCKHue 06pa30BaTeJ1bele (POPMHpOBaHHﬂ IJIAHAPYEMbBIX
padoThl | padoThI pecypcsl pe3yibTaToB
BeinonHATh, coyeTast yCTHbIE U KonrtponbHas
MMCbMEHHBIE TPUEMBI, apu(PMETHUECKIE pabora,
JIEACTBUSI C pallUOHATBHBIMH YHCIIAMHU. CaMOCTOSITEbHAS
HaxonuTh 3HaYeHHS YHCIIOBBIX pabora,
BBIpXEHUH, MPUMEHSTh pa3HOOOpa3HbIE MIPOBEpPOYHAS
crocoObl ¥ MPUEMBI BEIUMCIICHUSI 3HaYeHU | paboTa,
JIPOOHBIX BBIPAKEHUH, COIEPIKAIINX MaTeMaTH4eCKUI
OOBIKHOBEHHbBIE U JIECATUYHBIE APOOH. JUKTaHT,
[TepexoauTh OT OTHOM (OPMBI 3aITUCH TEPMUHOJIOTHUYECK
qucen K Apyrou (mpeoOpa3oBhIBATh WU IUKTAHT, 3a4€T,
JIECSITUUHYIO Ip0Ob B 0OBIKHOBEHHYIO, YCTHBIM OTBET
Uucna v BBIYUCIIEHUS. bu6mmoreka [JOK
1 25 1 OOBIKHOBEHHYIO B JIECATUYHYIO, B
PanmonanpHblie yncia https://m.edsoo.ru/7f415b90

YACTHOCTHU B OECKOHEUHYIO AECATHUHYIO
IpoOB).

CpaBHMBATH U YIIOPSIOUUBATh
palyoHaJIbHBIE YUCIIA.

OxpyryTh yncia.

BBINOIHATE NPUKUAKY U OLIEHKY
pe3yabpTaTa BBIYUCIEHU, OLEHKY 3HAaYEHNI
YHCIJIOBBIX BBIPAXKCHUN. BBINOIHATD
JEMCTBUS CO CTENEHSIMH C HATYPAJIbHBIMU
MOKa3aTeIsIMHU.

[TpuMeHsITh IPU3HAKHU IETUMOCTH,



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

Pa3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX
YHCell.

PemaTtpe npakTUKO-OpUEHTUPOBAHHBIE
3a7]a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, TPOTIOPLHOHAIBHOCTHIO BEJIMYMH,
MPOLEHTAMU, UHTEPIIPETUPOBATH
pe3yibTaThl pelieHus 3a/1a4 C Y4ETOM
OTPAHUYEHUI, CB3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpandeckue
BBIPKCHHS

27

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

Hcnonws3oBath anrebpandecKyro
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY, TIPUMEHSITh
e€ B mpolriecce 0CBOCHUS y4eOHOTO
marepuaa.

HaxoauTs 3HaueHns1 OyKBEHHBIX
BBIPKCHHH TPH 33ITaHHBIX 3HAUCHHUAX
HePEMEHHBIX.

BeimonHsTE MpeoOpa3oBaHus 1IETI0T0
BBIPQKCHUSI B MHOTOWIEH [IPUBEICHUEM
HOJOOHBIX CIIaraeMbIX, PaCKPhITHEM
CKOOOK.

BBIMOMHATE YMHOKEHHE OJTHOUJICHA Ha
MHOTOYIECH U MHOTOYWIEHA Ha MHOTOYJICH,
IPUMEHATH (GOPMYITBI KBaJpaTa CyMMBI U
KBaJIpaTa pa3HOCTH.

OcymecTBIATh Pa3I0KeHne MHOTOWICHOB
Ha MHOXKHTEIU C TIOMOIIBIO BBIHECEHUS 32
CKOOKH 001I1er0 MHOXKUTEIS, TPYIITUPOBKU
cllaraeMbIX, MpUMEHEeHUs opmyI
COKpaIIEHHOTO YMHOYKEHHS.

[TpumensaTs npeoOpa3oBaHUs MHOTOYJICHOB

KoHnTponsHas
pabora,
CaMOCTOSITEIbHAS
pabora,
MIPOBEPOYHAs
pabora,
MaTeMaTH4eCKHUI
JTUKTaHT,
TEPMUHOJIOTUYECK
Ui TUKTAHT, 3a4eT,
YCTHBIH OTBET
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JI1 pCHICHU A pa3JIMYHbIX 3a1a4 U3
MaTC€MaTuK, CMCIKHBIX ITPEAMCTOB, U3
peaabHOM IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C
HaTypaJlbHbIMHU NTOKA3aTCIIAMU IJIS
npeoOpa3oBaHus BBIPAKEHUH.

YpaBHeHus u
HEpaBEHCTBA

20

bub6mmoreka [JOK
https://m.edsoo.ru/7f415b90

Pemrars nmuHelHbIE ypaBHEHUS ¢ OJHOU
IIEPEMEHHOM, IPUMEHSIS IPABUIIA ITEPEX01a
OT UCXOJIHOTO YPaBHEHHUsI K PAaBHOCWIBHOMY
emy. [IpoBepsATh, ABIISIETCS N YUCIIO
KOpPHEM ypaBHEHHUSI.

[TpumensTH TpadudecKre METOIbI IPU
pELICHUY JTMHENHBIX YPAaBHEHUM U UX
CHUCTEM.

[TonGupats mpuMepsl nap yucedn,
ABJIAIOIINXCS PEIICHUEM JTMHEHHOTO
YPaBHEHUS C ABYMS IIEPEMEHHBIMHU.
Crpoutb B KOOpJAMHATHOM TUIOCKOCTH
rpauK JMHEHHOTO YpaBHEHUS C IBYyMS
HEPEMEHHBIMH, TI0JIb3YACh TPaPUKOM,
IIPUBOIUTH IPUMEPBI PEIICHUS] YPABHEHMUSL.
Pemate cucTeMsl ABYX JIMHEWHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMH, B TOM
qucie rpaduuecku.

CocTaBiaTh ¥ pelaTh JJMHEHHOE ypaBHEHHE
WUJIU CUCTEMY JIMHEHHBIX YPaBHEHUH 110
YCIIOBMIO 33/1a4, HUHTEPIIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a/1a4u
MIOJTY4ECHHBIN PE3YyIIbTAaT.

KoHnTponsHas
pabora,
CaMOCTOSITEbHAS
pabora,
MTPOBEPOYHAS
pabora,
MaTeMaTH4YeCKUI
JUKTaHT,
TEPMHUHOJIOTUYECK
Wi TUKTaHT, 3a4€T,
YCTHBIA OTBET
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N300paxkaTe Ha KOOPAMHATHOW NIPSIMOM
TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI,
3aMMChIBaTh YUCIIOBbIE IIPOMEXKYTKH HA
anreOpanveckoM si3bIKe.

OtMmeuath B KOOPIMHATHOM IIOCKOCTH
TOYKH IO 3aJJaHHBIM KOOPJIMHATaM, CTPOUTh
rpaduku TuHeRHbIX QyHKUKUNA. CTpOUTH
rpaduk pyHkuuu y = [X|.

OnuceiBaTh ¢ NOMOIIBIO (QYHKIIMHA

KonTtposbHas padora,
camocTosTenbHas padoTta
IIpOBEpoYHas paboTa,
MaTeMaTUYeCKUI TUKTaH’
TEPMUHOJIOTUYECK Uil
JMKTAHT, 3a4€T, YCTHBIH
OTBET

4 Koopaunarts! u 24 bubnuoteka [IOK W3BECTHBIE 3aBUCUMOCTH MEXKTY
rpapuku. yHkuun https://m.edso0.ru/7f415b90 | BenMYMHAMU: CKOPOCTb, BpEMS,
paccTosiHue, [1eHa, KOJIMYeCTBO, CTOUMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMS, 00bEM
paboTHI.
Haxoauts 3HaueHne QyHKIMH [0 3HAYSCHUIO
e€ apryMeHTa.
[Tonnmate rpaduveckuii crocod
MpeJICTaBJICHUS U aHAIU3a HHPOpMaIuy,
U3BJIEKAaTh U UHTEPIPETUPOBATH
uH(pOpPMaLUIO U3 IPaQUKOB pEaIbHBIX
MIPOLIECCOB U 3aBUCUMOCTEM.
5 [ToBTOpEHME U 5 bubnnoreka [IOK KontponsHas padora
0000111eH1E https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOI'PAMME
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8 KUIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM K n (undposbie)
B NporpamMmbl Bcero 0; TPOTILHBIC pﬁaKanecKne o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m. edsoo.ru/7f417af8
2 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKeHHUS. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpandeckas 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. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 PyHKIHH. OCHOBHbIC NOHATHA > https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
? Dymxiun. ucnossie pyniun ; https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosropere 1 obobmenne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM K n (uudpossbie)
B NPorpamMmbl Bcero 0; TPOJTILHBIC P ;KTH%CKHe oOpa3oBaTtejibHbIE
padoTsI padoThI pecypebi
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
yucna https://m.edsoo.ru/7f419d08
2 YpaBHEHUS M1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuotexa [JOK
OJHOU MEPEMEHHOMI https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHHUs 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m. eds00.ru/7f419d08
bu6moreka [IOK
S Dynxum 16 1 https://m.edsoo0.ru/7f419d08
bu6moreka [IOK
6 YuciioBeIe IOCIIEN0BATEIBHOCTH 15 1 https://m. edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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