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AnreOpa sABJIS€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOIO OOIIETO
oOpa3oBaHMs: OHa oOOecleurBaeT W3yyeHUE JPYrUX JUCUUILUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK MW TYMaHUTApHOTO IHKJIOB, €€ OCBOCHUE
HEOOXOAMMO ISl TIPOJIOJDKEHMSI OOpa30oBaHUS M B TOBCEIHEBHOW >KH3HHU.
Pa3Butre y 0O0y4arolmuxcsi HAy4YHbBIX MPEACTaBICHUN O MPOUCXOXKIECHUU U
CYIIIHOCTH ajreOpandeckux abCTpakiiuil, Cloco0e OTpaKeHUs MaTeMaTHIYECKOM
HAYKOU SIBJICHUN M MPOILIECCOB B MPUPOJIE U 0OILECTBE, POJIU MATEMATHYECKOTO
MOJCIIUPOBAHUS B HAyYHOM TIO3HAHMM W B TPAKTUKE CIOCOOCTBYET
GOpMHpPOBAHMIO  HAYYHOTO  MHUPOBO33PEHHS W KAa4eCTB  MBIIUICHHS,
HEOOXOMUMBIX JJIi aJanTalid B COBPEMEHHOM IM(GPOBOM OOIIECTBE.
N3yuenue anrebpsl oOecrieunBaeT pa3BUTHE YMEHUs HaOJI0/1aTh, CPABHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO 00OCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI, (DOPMYIHUPOBATH
yrBepxkAcHus. OCBOCHHE Kypca anreOpbl 00ecredynBaeT Pa3BUTHE JOTHYECKOTO
MBIIIJICHUST 00YYalOUUXCs: OHM MCMOJB3YIOT JEAYKTUBHBIE WM WHIYKTHUBHBIC
paccykJieHus, 0000IeHne U KOHKPETHU3aIuio, adCTparupoBaHue U aHAJIOTHIO.
OOyuenue anreOpe MpeanoiaraeT 3HAYUTENbHBIM 00BEM CAMOCTOSITEIHHOM
JESTENbHOCTH O0YYalolIuXcs, IMO3TOMY CaMOCTOSITENIbHOE pelIeHHe 3ajad
SABJISIETCS pealiu3alien NeaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AmnreOpa» i OCHOBHOTO
oOmero o0Opa3oBaHHs OCHOBHOE MECTO  3aHUMAIOT  COJIEPKATEIbHO-
METOAWYeCKUe JIMHUM: «Yucma W BBIUYMCICHUS», «AnreOpandeckue
BEIPOKCHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHKium». Kaxkmas w3 3Tux
CoJiepKaTeIbHO-METOIMUECKIX JTUHUN Pa3BUBACTCA HA MPOTSIKEHUU TPEX JIET
U3Y4YCHHS Kypca, B3aUMOJCUCTBYS C IPYTUMU €ro JUHUSMU. B Xo1e n3ydeHus
y4eOHOro Kypca OOydarouuMcsl MPUXOAUTCS JIOTUYECKH  PacCykAaTh,
HCITOJTh30BaTh TEOPETUKO-MHOKECTBEHHBIHN SI3BIK. B CBSI3M C 3THM B MpoTrpaMMmy
y4eOHOro Kypca «AnreOpa» BKJIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
IIPE/ICTAaBIICHHBIE BO BCEX OCHOBHBIX pa3feiaX MaTeMaTUYeCKOro 00pa3oBaHUs
U CIHOCOOCTBYIONIME OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB YHHUBEPCAIHHOTO
MaTeMaTH4ecKoro si3bika. ComepKaTenbHOM M CTPYKTYPHOH OCOOEHHOCTHIO
yueOHOro Kypca « Anredpay SBISIETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yuciaa W BBIUUCICHUS» CIYKXUT OCHOBOW IS
TaNbHEHIIET0  W3Y4YeHUs  MaTeMaTHUKHU, CIHOCOOCTBYET  Pa3BUTHIO Y
oOydJaronuxcst ~ JIOTUYECKOTO0  MBINUICHUS,  (OPMUPOBAHHIO  yMEHHS
MI0JI30BAThLCS AITOPUTMAMH, a TaK)Ke MPHOOPETCHHUIO TIPAKTUYCCKUX HABBIKOB,
HEOOXOMUMBIX U1 TTOBCETHEBHON >KM3HW. Pa3BHUTHE TOHATHS O YHWCIE Ha



YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CBS3aHO C PALMOHAIBHBIMH U
UppAllMOHATBHBIMU ~ YHCJIaMd,  (OPMHUPOBAHMEM  MPEACTAaBICHUN O
JEUCTBUTEILHOM YHUCIIE. 3aBEpPILICHUE OCBOCHUSI YMCIIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOl1IeMy 00pa30BaHMUIO.

Conepxanne JByX anreOpamveckux JUHUH — «AnreOpanmdeckue
BBIPKEHUS» U «YPaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTU4ecKoro amnmapara, HeoOXOAMMOIro Uil peIIeHHs
3a/lay MaTEeMaTUKHU, CMEXHBIX TNPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oOmero oOpa3oBaHus YYEOHBI MaTepuan
IpyNIupyercs BOKPYI pPallMOHAIBHBIX BBIpAXEHUU. AnreOpa JEMOHCTPUPYET
3HaYEHUEe MATEMAaTUKU KakK S3bIKa JJI MOCTPOCHUS MAaTEMaTHUYECKUX MOJIEICH,
OIMCAaHUs MPOLIECCOB U SIBJICHUM peanbHOro Mupa. B 3amaun o0ydyenus anredpe
BXOJAT TaKXe JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHHUS,
HE0OXO0MMOT0, B YaCTHOCTH, I OCBOCHHSI Kypca WH()OPMATHUKH, U OBJIa/ICHUE
HaBbIKAaMU JIETYKTHBHBIX paccyxaeHuil. [IpeobpazoBanne CHMBOIBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpa)KEHHUsI, CIIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Copepxanve  (QyHKIHOHAIbHO-TpaUUYECKOM JIMHUM  HAalLEJIeHO Ha
MOJIydYeHUE OOy4arolMMHCS 3HaHUU O (QYHKUMAX KaK  BayKHEUIIEH
MaTEeMaTHYeCKOH MOJENH JUIsl OMHUCAaHUS M WCCIEAOBAHUA Pa3HOOOpa3HBIX
OPOLECCOB M SBJIEHMW B npupojne u oodmectBe. M3ydyeHue wmarepuana
CHOCOOCTBYET PAa3BUTHUIO y OOYYaIOIIMXCS YMEHHUS HCIOJIb30BaTh PAa3INYHbIC
BbIpa3UTEIbHbIE CPEJICTBA SI3bIKa MAaTEMAaTHKU — CIIOBECHbBIE, CUMBOJIMYECKHE,
rpaguueckue, BHOCUT BKjJaad B (OPMUPOBAHHME MPEJICTABIECHUNA O POIU
MaTEeMaTHKHU B Pa3BUTHHU ITUBWJIN3AINH B KYJIbTYPHI.

CornacHo yueOHOMY TulaHy B 7-9 Kiaccax u3ydaercs y4eOHBIM Kypc
«Anre0Opa», KOTOPbIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jeibl COACPKAHUS:
«Uncna W BBIYUCICHUS», «ANTeOpanvecKkue BBIPAKEHUS», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKITHI.

Ha wusydenue ydyebHOro kypca «Aisrebpa» orBoautcs 306 uvacoB: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Henemo),
B 9 knacce — 102 gaca (3 yaca B HeJIeINIO).

COJEP)KAHUE OBYUEHUSA

7 KIIACC

Yuciia 1 BEIYUCTICHUSA



Jlpobu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHOU (HOPMBI 3amucu
npobeit k apyroi. [loHsTHE palMOHATBLHOTO 4YHWCIA, 3alKcCh, CPaBHEHUE,
yHOPSAJOUYUBAHUE PAIMOHAIBHBIX YHCeN. ApudMeTHueckue AeucTBUs C
palMOHAIBHBIMUA YHMClaMu. PemieHue 3a1ad u3 peanbHOM MPAKTUKH HA YacTH,
Ha JApooOw.

CreneHp ¢ HaTypalbHBIM IOKa3aTelleM: OIpeaeieHHe, Mpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIPEACNICHUs], 3aMHuCh OoJbIIUX yucen. [IpoueHTsl,
3aMuch MPOLIEHTOB B BUJE ApOOU U ApoOU B BUAE MPOLEHTOB. TpH OCHOBHbIE
3a/1a4M Ha NPOLECHTHI, PELIEHUE 3a/1a4 U3 PEATbHOUN MPAKTUKHU.

[IpuMmeHeHne TpPU3HAKOB JEIMMOCTH, pAa3J0KEHUE Ha MHOXKUTEIN
HaTypaJbHbIX YNCEIL.

PeanbHble 3aBUCMMOCTH, B TOM uucie IHpsMmas U oOparHas
[IPONOPLIUOHAIIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

[lepeMeHHBIE, YHCIIOBOE€ 3HAYEHHUE BBIPAKECHUA C MEPEMEHHOM.
JlomycTumble 3Ha4YeHHs] NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEKIY
BeIMUYMHAMU B BHUJe (hopmyinbl. Berancnenus no gopmynam. IlpeobpazoBanue
OYKBEHHBIX BBIPQKECHMH, TOXJIECTBEHHO paBHbIE BBIPAKEHUS, IpaBHUIIa
npeoOpa3oBaHUs CyMM U MPOU3BENCHHM, NpPaBWIA PACKPBITUS CKOOOK U
MPUBEJEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

Onnownensl W MHorowieHol. (CreneHb MHorowieHa. CroxeHue,
BBIYUTAHUE, YMHOKEHHUE MHOTOWIEHOB. DOPMyIIbI COKPALIEHHOIO YMHOXKEHUS:
KBaJpaT CyMMbl M KBaapar pasHocTH. @DopMyna pa3HOCTH KBaJIpaToB.
Pa3nosxeHne MHOTO4YJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpeHb ypaBHEHUS, IpaBUjia NMpeoOpa3OBaHUs YpaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, PELICHHUE JMHEWHBIX ypaBHEHMH. (COCTaBJIEHHWE YpPaBHEHHUU IIO
YCJIOBHIO 3a7ja4u. PereHne TeKCTOBBIX 3a/1a4 C IOMOILbIO YPABHEHU.

JIluneiliHoe ypaBHEHUE C JIByMs NepeMeHHbIMU U ero rpaduk. Cucrema
IBYX JIMHEWHBIX YpaBHEHUM C JBYMs [EpeMEeHHbIMU. Pelienue cucrem
ypaBHEHUI CIOCOOOM MOACTAHOBKHU. [IpuMmepsl perieHus TEeKCTOBBIX 3aJlay C
ITIOMOUIBIO CUCTEM YPABHEHHM.

DyHKIUU

Koopnnnara toukm Ha npsmou. YwuciioBele mpomexyTku. PaccrosHue
MEXKY ABYMS TOYKaAMU KOOPJAUHATHOU IPSIMOM.



[IpsimoyronbHas cuctema Koopaunat, ocu OX u Oy. A6cimcca u opauHaTa
TOYKH Ha KOOPAMHATHOM TuIOCKOCTH. [lpumepsl rpadukoB, 3aaaHHBIX
dopmymnamu. UteHue rpadukoB peanbHbIX 3aBUCUMOCTel. [loHsTHE QyHKIMH.
I'padpux dynkuuu. CoiictBa (ynkiuit. Jlunedinas ¢dynkuus, €€ rpaduk.
I'padux ynknuu y = |X|. ['padudeckoe pemieHre JTHHEHHBIX ypaBHCHHU |
CUCTEM JINHEVHBIX YPABHEHUM.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatHeiii kopeHp u3 uucna. lloHste 00 HppanMOHAIBHOM YHCIIE.
JlecaTuuHble NPUOIIMKEHUS UppaLMOHAIBHBIX YUCEN. CaoiicTBa
apu(pMeTHYeCKUX KBaJApaTHBIX KOPHEH M MX NPUMEHEHHUE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUI U BBIUNCICHUAM. JleICTBUTENBHBIC YUCIIA.

Crenenb ¢ nenbIM IoOKazareneM U €€ cBoucTtBa. CTaHaapTHas 3alucCh
quca.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHUs

KBampaTHbpiil TpEX4ieH, pa3JIOKEHWE KBAJPATHOIO TPEXUWIEHA Ha
MHOKHTEIIH.

AnreOpaundeckas apoOb. OCHOBHOE CBOMCTBO alireOpanyeckou IpoOwu.
CnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE, JeEJIeHHE alureOpanyeckux apoOei.
PanmonanbHble BbIpaKEHUS U UX IPE0Opa30BaHUE.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysia KOpHEW KBaJApPAaTHOIO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUN, CBOIOAIIMXCS K JIMHEWHBIM H
kBajapaTHbIM. [IpocTeiiime npoOHO-palMoHaIbHbBIE YPABHEHUS.

I'padmyeckas uHTEpHpeTanys ypaBHEHUH C JABYMsI NEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YPaBHEHUU C JABYMs IlepeMeHHbIMHU. l[Ipumepsl perieHus
CUCTEM HEJIMHENHBIX YPABHEHMI C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoooM.

UucnoBble HEpaBeHCTBA W HMX CBoWCTBA. HepaBeHCTBO ¢ OgHOU
nepeMeHHoON. PaBHOCHIBHOCTH HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM
nepeMeHHo. CUCTeMbl TMHEUHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

OyHKInnPYyHKIUH

[lonstue ¢ynkuuu. OOnacTh OmpeneiaeHuss U MHOXKECTBO 3HAUCHUN
¢bynakiuu. CiocoOb! 3a1anus QyHKITUI.

I'padux Pynknuu. YUrenune cBOUCTB PpyHKIMU 1o €€ rpaduxy. [Tpumepsl
rpa@ukoB QyHKIMMA, OTPAXKAIOIIUX PEATTbHBIE MPOLECCHI.



@OyHKIMY, ONMHCHIBAOIINE TMPSAMYI0O U OOpaTHYIO IPOTOPIHUOHATIHHBIC
3aBucHMOCTH, nX rpadukn. Oymxmmm y = X2, Y = X3, y = VX, y=|x].
['paduyeckoe pemieHne ypaBHEHUN U CHCTEM YPaBHCHUH.

9 KJIACC

Yuciia ¥ BIYMCICHUSA

PanmonanbHple  4yncna, UppalMOHAIBHBIE  YUCA, KOHEYHBIE U
OCCKOHEUHbIE JECATUYHBIE JpoOU. MHOXECTBO JIEWCTBUTENBHBIX YHUCET,
JICHCTBUTENBHBIE YKCIa KaK OCECKOHEUHBIC MAeCATUYHBIE IpoOHu. Biammuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEN U
KOOPJIMHATHOM MPSIMOM.

CpaBHeHHE JCUCTBUTEIBHBIX 4MCEN, apudmeTnyeckue JeHCTBUS C
JNEUCTBUTEIbHBIMUA YUCIIAMU.

Pa3mepsl 0OBEKTOB OKpYKAarOUIEr0 MHUpPA, JJIUTENBHOCTH MPOLIECCOB B
OKPY’KAIOIEM MUPE.

[TpuOnmxk€HHOE  3HaYEHUE  BEIUYMHBI, TOYHOCTh  MPUOIMKECHHUS.
Oxpyrnenue yncen. [Ipuknka 1 OLEeHKa pe3yIbTaTOB BBIUYNCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOe ypaBHEHME. Penmenne ypaBHEHNM, CBOISIIMXCS K IUHEUHBIM.

KBanmparnoe ypaBHenue. PemieHne ypaBHEHUH, CBOASIIUMXCA K
KBaJpaTHbIM. bukBanparHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUU
TPETbEU U YETBEPTOU CTEIECHEN PA3I0KECHUEM Ha MHOKUTEIIN.

Pemenne apoOHO-panmoHaAIbHBIX YpaBHEHUN. PeleHne TeKCTOBBIX 3a/1ay
anreOpanyecKuM METOJIOM.

VYpaBHeHUe ¢ AByMs IEPEMEHHBIMH U ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPAaBHEHHM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByx
YPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroeé — BTOPOM CTEIECHHU.
['paduueckas uaTEpHpETALIM CUCTEMbBl YPABHEHHUM C IBYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas uHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMH.

OyHKInnPYyHKIUH

KBagpatuunas dyukums, e€ rpadux u cBoiictBa. [lapaGona, koopauHaThI
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPHUH MApaOOJIbI.



Ipaduxu pyrxmmit: Y = kx, y =kx + b, y = k/x, y =x3,y =X, y = |X| , u
MX CBOWCTBA.

UucnoBele MOCIENOBATENBHOCTUYMCIOBBIE MOCJHEI0BATEILHOCTH H
Nporpeccuu

[ToHATHE YMCTOBOM MOCIEAOBATEIBHOCTU. 3a/IaHUE MOCIEA0BATEIbHOCTU
peKkyppeHTHOH hopMyioi u popMysoi N-Tro WieHa.

ApudmeTrnueckas u reomeTpudeckas mporpeccuu. @opmymnsl N-ro 4yieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUUECKON U TeOMETPHUUECKON Mporpeccuid
TOYKaMU Ha KOOPAMHATHOM INIOCKOCTU. JIMHENHBIN U 9KCIIOHEHLIUATIBHBINA POCT.
Cnoxusie npoueHTH. IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA
IHPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHMSI NPOrpaMMbl Y4eOHOTO Kypca
«AnrebOpa» XapaKTepU3yIOTCSL:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HMHTEpPECa K MNPOLUIOMY M HACTOSIIEMY POCCHUCKOU
MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCUUCKUX
MAaTE€MaTUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIbI, K UCIIOJIB30BAHUIO ITUX
JOCTUKEHHUH B PYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peaju3aliu
€ro Mpas, MPEACTaBICHUEM O MAaTEMaTUYECKHUX OCHOBaX (PYHKIHMOHUPOBAHMS
pa3IMuYHBIX  CTPYKTYp, SIBICHUN, MpOLEAYp TIpa)xJaHCKOro oOIIecTBa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO ASTHUECKUX
npoOJeM, CBA3AaHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHXKEHH HayKw,
OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-ITUYECKUX MPHUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pPELICHWM IPAKTUYECKUX 3anad
MaTeMaTU4YECKOW HAIPaBICEHHOCTH, OCO3HAHWEM BA)KHOCTH MAaTEMaTHYECKOTO
0o0pa3oBaHMs HA MPOTSHKEHUU BCEH MKU3HU ISl YCIEIIHON NpodeccuoHaIbHOM
JEsITeIbHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYaJbHOM TpPAEKTOpUU O0Opa30BaHUs U >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;



4) 3cTeTH4YecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K HMOIMOHAJIBHOMY UM 3CTETHUYECKOMY BOCIIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PEIICHUM, PacCyX IACHUNU, YMEHUIO BUJICTh
MaTEeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTAlMEed B [IEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
IpeACTaBIeHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI
U o0IIecTBa, MOHMMAaHUEM MaTeMaTHYeCKOM HayKHU Kak cepbl Y4eIOBEUECKOM
NEATEIbHOCTH, ITANIOB €€ Pa3BUTHA U 3HAYUMOCTH JIJISI Pa3BUTHS LIMBUJIU3ALINH,
OBJQJCHUEM SI3BIKOM MaTEeMaTUKM W MATeMaTUYECKOM KyJIbTypoH Kak
CPEACTBOM TO3HAHWSI MHpPA, OBJAJACHUEM MPOCTEHIIUMU  HABBIKAMHU
MCCIIEIOBATEIbCKOM JESITEILHOCTH;

6) dusnueckoe BocnuTanue, GopMuUpoBaHNe KYJbTYPbl 310POBbS M
IMOLUOHAJILHOIO 0JIarOMmoJIyYus:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKUE 3HAHMUS B HMHTEpPECaxX CBOETO
30POBbS, BEACHUS 30POBOr0 oOpaza KU3HU (3I0pOBOE  MHUTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUH W OTHbIXa, peryisapHas ¢u3ndeckas
aKTUBHOCTB), C(hOPMHUPOBAHHOCTHIO HaBBIKA peQIICKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OLIKUOKY U TaKOTO e MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpUEHTAIlME HAa MPUMEHEHUE MATEMAaTHUYECKUX 3HAHUN IS pEIICHUS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPYKAIOIICH Cpeibl, INIAHKPOBAHUS MMOCTYITKOB
1 OIIEHKH MX BO3MOXXHBIX MOCJIECACTBUM JJI1 OKPY’KAIOIIEH Cpelibl, OCOZHAHUEM
100aJbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelieHus;

8) amanTramus K M3MEHAKWINMMCH YCJIOBUSM COHUAJBHON H
NPUPOJAHON CpeAbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO JEATENbHOCTh, B TOM
YUCJ€ YMEHUE YYUThCA Yy JAPYruX JIoJed, NpuoOpeTrath B COBMECTHOM
NeATEeIbHOCTU HOBBIC 3HAHU S, HABBIKA U KOMIIETEHIIMM U3 OIbITa IPYTHX;

HEOOXOJIUMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCIIC
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBICHHUSIX, B TOM
YUCJIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UIIUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTE!, INIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIMMI KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIE PeIIeHUs U JEHCTBUSA, (DOPMYyTHUPOBATH M OLICHUBATH PUCKU U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiliCTBUSA

Ba3oBble Jiornyeckue AeicTBUA:

BBISBIISITD U XapaKTepU30BaTh CYILIECTBCHHBIE IPU3HAKH
MaTeMaTUYECKNX OOBEKTOB, MOHATUM, OTHOIICHUI MEXy MOHATHIMH,
(GopmynupoBath ONIPEIECIICHUS IIOHSATHH, YCTaHAaBJIMBATh
CYLIECTBEHHBIA MPHU3HAK KIACCU(PUKALIMU, OCHOBAHUS AJisi 00001eHUs
U CPABHEHUS, KPUTEPHUH ITPOBOJIUMOTO AHAIIN3A,

BOCIIPUHUMATh, (OpPMYIHpOBaTE M IPEOOPa3OBBIBATH CYXKICHUS:
YTBEPAMTENIbHBIE U OTPULATENbHbIC, €IMHUYHBIC, YaCTHBIE U OOUIME,
YCIJIOBHBIE;

BBISBJIITD  MAaT€MAaTU4YECKUE  3aKOHOMEPHOCTH, B3aWMOCBA3M U
npoTUBOpeuMsi B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX,
npemaratb  KpUTEpUM  JUId  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JeJaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUYECHUHN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30upath JA0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IpSMbIE U

OT  TIPOTHUBHOIO),  MPOBOAWTH  CAMOCTOSITENIBHO  HECIIOXKHbBIE
J0Ka3aTelIbCTBA MaTeMaTUYECKUX (dakToB, BBICTPanBaTh
apryMEHTaluIo, IIPUBOJUTH IIPUMEPBHI U KOHTPIPHUMEPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATH CMOCOO pelieHus yd4eOHOU 3a7aun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUs, BbHIOMpaTh HamOoJiee MOAXOIAUUNA C Yy4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKHe 1eMCTBUSA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCJICAOBATEIBCKUN  HMHCTPYMEHT
MO3HaHUS, (GOPMYJIHUPOBATH BOIPOCH], (DUKCHUPYIOIINE MPOTHBOPEUHE,
mpo0JIeMy, CaMOCTOSTEIBHO YCTaHABIWBATH HMCKOMOE W JIaHHOE,
(dbopMHpPOBATH THUMOTE3Y, APTYMEHTHPOBATH CBOO TIO3UITUIO, MHECHHUE;
MPOBOJIUTH TI0O CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCIICIOBAaHWE IO  YCTAHOBJIEHUIO
OCOOCHHOCTEHl MaTeMaTH4YeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXy COOO0M;



CaMOCTOATENbHO  (opMysMpoBaTh OO0OOIIEHHUS ¥  BBIBOABI  TIO
pe3ynbTaTaM MPOBENEHHOTO HAOIIOJIEHUS, MCCIEIOBaHMs, OIICHUBATDH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BHIBOJIOB U 0000IIECHHUI;
IPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MpPOLIECcCa, a TAKXKE BBIJIBUTaTh
MIPENOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nuHpopmanueii:

BBISBIISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAIUM, TAaHHBIX,
HEOOXOIMMBIX JUIS PEIICHUS 3a/1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (popMy mpeAcTaBieHUs HHPOPMAIMH W HIUTIOCTPUPOBATH
pelaeMble 3aaddl CXeMaMM, AMarpaMMaMH, MHOW Tpadukodl U uX
KOMOMHAIIUSIMU;

OILICHMBATh HAJAEKHOCTh MHPOPMAIIUU TIO KPUTEPHUSIM, TPEITI0KESHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnme IleﬁCTBHﬂ:

BOCIIPUHUMATh H (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSMHU M IEJSIMH OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pCHHS B YCTHBIX M TIMCBMCHHBIX TEKCTax, JIaBaTh
MOSICHEHUS TI0 XOJy PEIICHHsI 3a/1adud, KOMMEHTHPOBATH MOJYICHHBINA
pe3ynbTar;

B X0 OOCYXIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoi
TEMBI, TPOOJIEMBI, peIIaeMOl 3a7aud, BHICKA3bIBATh UJCH, HAIlCJICHHBIC
Ha TIOMCK PEIICHUS, COIOCTAaBJISATh CBOM CYXICHHS C CYKICHUSIMH
JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYXWUBATh Pa3IMdUe U CXOACTBO
MO3UIMNA, B KOppeKTHOU ¢dopme (hopMynupoBaTh pa3HOTIACHS, CBOU
BO3PAKCHUS;

MPEACTABIATh  PE3YJAbTAaThl  pEIICHUS  3aJadd, OJKCIEPUMEHTAa,
UCCJIEIOBaHMs, TPOEKTa, CaMOCTOSITENbHO  BBIOMpaTh  (hopmar
BBICTYIUICHHSI C Y4E€TOM 3agad MPE3CeHTAlMd M O0COOEHHOCTEH
ayJIuTOPHH;

NOHMMAaTh M  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIAUBUIYaJIbHOH pabOTHl MPU PENICHUH YYCOHBIX MaTeMaTHUYCCKHX
3ajad;

NpUHUMATh  1€b  COBMECTHOW  JIEATENbHOCTH,  IUTAHHUPOBATH
OpraHW3allMi0 COBMECTHOW paboOThl, pacupenensTh BHABI padoT,
JIOTOBAPUBATHCA, 00CY X AaTh MPOIECC U Pe3yibTaT pabOThl, 0600IIATH
MHEHUS HECKOJIBKMX JIIOJICH;



10

e y4YacTBOBaTh B TpyHmoBbIX (opmax paboTel (oOCykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE HITYPMbl M APYTHE), BBIIOJHATH CBOI YacTh
paboOThl UM KOOPAMHUPOBATH CBOU JAEMCTBHUS C JPYTMMH WICHAMHU
KOMaH/Ibl, OLIECHUBAaTh KaueCTBO CBOEr0 BKJAJa B OOLIUI MPOIYKT IO
KpUTEepUsaM, chOpMYyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIE YHMBeEpPCcaJbHbIe Y4eOHbIe JeliCTBUA
Camoopranusanus:

e CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJTOPUTM pELIEHUsS 3anadyu (Win
€ro 4acTh), BBIOMpATh CHOCOO peEIIeHUus C Y4ETOM HMEIOUIUXCS
PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

e BIAAETh cNoco0aMu CaMONPOBEPKH, CAMOKOHTPOJSI Tpolecca Hu
pe3ynbTaTa pelieHus MaTeEMaTUYeCKOM 3a/1auu;

e TMPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JESATEIbHOCTbh HAa OCHOBE HOBBIX
0OCTOSTENHCTB, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yjbTaTa ACATEIBHOCTH I10CTAaBICHHON
UEIM U YCIOBHSM, OOBSICHATh MNPUYHMHBI JOCTHKEHUS  WIH
HEJOCTH)KEHUSI ~ LEJW, HaXOAWTh  OMMOKY, JaBaTh  OLIEHKY
OpUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kjacce 0Oy4arolmuics TOJYYUT CIETYIOUTUE
MpeIMeTHbIC Pe3yabTaThI:

Yucna v BBIYUCICHUSA

BrinonHsaTh, codeTas yCTHbIE U MUCHMEHHBIE MPUEMBI, apuPMeTHIeCKue
JIEUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.

Haxonuth 3Hau€HUs YHUCIOBBIX BBIPAXKECHHM, MPUMEHSATH pa3HOOOpa3HbIC
CcrocoObl W TPUEMBI  BBIYHCICHUS 3HAYCHWA JPOOHBIX  BBIPAKEHUH,
coJiep KalluX OOBIKHOBEHHBIE U JECATUYHBIC JTPOOH.

[TepexoauTs OT 0J1HOM (HOPMBI 3aMKCH YnCces K Ipyroi (mpeoOdpa3oBhIBATh
JECATUUHYIO JIpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO AECATUUYHYIO IPOOB).

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAIBHBIC YUCIA.

OKpyrJsTh yncna.
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BpImONMHAT NPUKHUIKY W OLIEHKY pPE3yJbTaTa BBIYHUCICHUM, OLIEHKY
3HAYECHUM YKCJIOBBIX BBIPAKCHHU. BBIIOTHATH AEHUCTBUSA CO CTENEHSMHU C
HaTypaJIbHBIMHU NTOKA3aTEISIMU.

[IpyMeHsATh NOpPU3HAKKM  JIEIIUMOCTH, PpAa3jJ0KEHUE Ha MHOKUTEIU
HaTypaJbHbIX YNCEIL.

Pemare nmpakTMKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, UHTEPIPETUPOBATH
pe3yabTaThl pEIICHHUs 3alad C YYETOM OrPAHUYCHHM, CBS3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX 0ObEKTOB.

AJire0OpanvecKue BbIPaKeHUsI

Hcnonb3oBaTh  anreOpamvyecKkyrd  TEPMHUHOJOTHMIO W CHUMBOJMKY,
OPUMEHATH €€ B MPOIIECCE OCBOCHUS yUeOHOr0 MaTepHara.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUW IMPHU 3a/IaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BeinonaaTe  mpeoOpa3oBaHMsl  LENOrO0  BBIPAXKEHHWA B MHOTOYJIEH
MIPUBEJECHUEM TOTIOOHBIX CIAra€MbIX, PACKPBITUEM CKOOOK.

BpInonHATE YMHOXKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCymeCTBIATh Pa370KEHUE MHOTIOYIECHOB HAa MHOYKHUTENIH C IOMOIIBIO
BBIHECEHUSA 3a CKOOKM OOIIEro MHOXHUTENs, TPYHNIUPOBKH ClIaraeéMbIX,
OpUMEHEHUs1 (POPMYJI COKPAILIEHHOTO YMHOKEHUS.

[TpumensTh TpeoOpa3oBaHUs MHOTOWIEHOB [UIsl PEIIEHUS Pa3IUYHbIX
3a71a4 U3 MaT€MaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOM ITPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATYPaJIbHBIMU IOKA3aTEISIMU JUIS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pematp nMHENHBIE YpaBHEHUS C OJTHOW NEPEMEHHOM, MPUMEHsS MPaBUJIa
Iepexosa OT MCXOJHOIO YpPaBHEHUS K paBHOCHIBHOMY eMmy. [IpoBepsTs,
ABJISIETCA JIX YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTh rpaduueckre METOAbl MPU PEIICHUN JTUHEUHBIX YPABHEHUHN U
UX CUCTEM.

[TonGupaths mpuMmepbl Map 4YUCEN, SBJSAIOMIMXCSA PEIICHHEM JMHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOM IJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMU, TOJB3YSICh TpadUKOM, MPUBOAUTH NMPUMEPHI PEIICHUS
YpaBHEHHS.

Pemars cucremsl ABYX JIMHEMHBIX YPaBHEHHUW C ABYMs IIEPEMEHHBIMH, B
TOM 4uciie TpadUuyecKH.
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CocTaBisATh M pelaTh JMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCJIOBHUIO 33/1a4d, HHTEPHPETHUPOBATH B COOTBETCTBHHM C
KOHTEKCTOM 33]1a4¥ IIOJly4YE€HHBIN PE3yJIbTaT.

DOyHKUNHA

N300paxaTh Ha KOOPAMHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH, MHTEPBAJbl, 3alMCBHIBATh YHCIIOBBIE
IPOMEXYTKH Ha aJIreOpandeckoM SI3bIKE.

OrmeyaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpAMHATAM, CTPOUTHh Tpauku JMHEHHBIX ¢QyHKOU. Crpouth rpaduk
byHKIMH Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, PACCTOSIHHUE, 1I€HA, KOJWYECTBO, CTOUMOCTb,
IPOU3BOAUTENBLHOCTD, BpEMsi, 00bEM pabOTBHI.

Haxonuthb 3HaueHHe PyHKIMU IO 3HAYECHHIO €€ apryMeHTa.

[Tonumarte rpadpuyeckuii cnocod NpeacTaBiICHUs U aHalIn3a UH(GOpMaIUH,
U3BJIEKaTh W UWHTEPHPETUPOBATH HMHPOPMAIMIO U3 TpapuKOB peaNTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xoniy oOydyenuss B 8 kiacce oOydaromuiics HOJYYUT CIEIyIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia v BIYMCICHUSA

Hcnonb30BaTh HaYaJIbHBIE IIPEACTABICHNS O MHOXKECTBE JACHCTBUTEIIBHBIX
qyucen Ui CPaBHEHMs, OKpPYIJIEHHMS W BBIUMCICHHMH, HU300paxarb
JNEUCTBUTENBHBIC YMCIIa TOUKAMH HA KOOPJAMHATHOM ITPSMOM.

[IpuMeHATh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHU, UCIIOJIb3Ys MPU HEOOXOJUMOCTH KaIbKYJSTOP, BHINOIHIThH
npeoOpa3oBaHusl BBIPAXKEHUN, COJEpPKAIIMX KBaJpaTHbIE KOPHHU, HCIOJB3YS
CBOMCTBA KOPHEM.

Hcnonb30Bath 3an1Mcy OOJIBIIMX U MAJIBIX YUCEN C TOMOILBIO AECATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panvecKue BbIPaKeHUs!

IIprMeHATH IOHATHE CTENEHW C LENbIM II0Ka3aTeleM, BBIITOIHATD
npeoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTEIEHH C LEIbIM OKa3aTEeJIEM.

BbINONHATE TOXKIAECTBEHHBIE TPE0OPA30BaHUS PALIMOHATIBHBIX BbIPAXKECHUIM
Ha OCHOBE IMPaBUJI ICUCTBUI Ha/Jl MHOTOUYJIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[TpumensTh npeoOpa3zoBaHUs BHIPAKEHUH JJI PEIICHUS Pa3InyHbIX 3a7ay
13 MAaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA
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Pemiats nuHeiiHbie, KBaJpaTHbIC YPABHEHUS U pallMOHATbLHBIC YPABHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMs IEPEMEHHBIMH.

[IpoBoaUTE MpoOCTENIINE NCCIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMIA,
B TOM YHCII€ C MPUMEHEHUEM Ipa@uuecKuX MpeacTaBieHui (yCTaHaBIIUBATh,
MMEET JId ypaBHEHHE WM CHUCTEMa YpPaBHEHUW pEIICHUs, €CIU UMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTh OT cia0BeCHON (GOPMYIUPOBKH 33J1auu K € alredpandeckon
MOJENN C TIOMOUIIBIO COCTAaBJICHUS YPAaBHEHUS WJIM CUCTEMbl YpPaBHEHUM,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yd IOJYyYECHHBIN
pe3yJbTar.

[IpuMeHsTh CBOMCTBA YHUCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OILICHKU,
pelmaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHONW M UX CUCTEMBI, aBaTh
rpa@uuecKyr0 WIUTIOCTPAIMI0O MHOXKECTBA PEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOYyHKIUU

[ToHumaTh ¥ UCI0JIB30BaTh (DYHKIIMOHAIBHBIE TOHSATHS U S3bIK (TEPMUHBIL,
CUMBOJIMYECKHE 0003HAUYEHHUSI), ONPEACNATh 3HaueHUuEe (PYHKIIMHM MO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUU 10 €€ rpaduKy.

Crtpouts rpaduku 31eMeHTapHbIX (PYHKIMA BUIA:

y = ki/x,y = %2,y = x3,y = |X|, Y = VX, OIiCcBIBaTh CBONCTBA YHCIOBOI
byHKIuM 110 €€ rpaduky.

K konmy oOyuenuss B 9 kjacce 0oO0y4aromuics TOJYYUT CIEIYIOUTUE
pPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YyNOPSAI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCIIA.

Boimonsaate apudmernueckue MEUCTBHUS C PAIMOHATBLHBIMU YHUCIIAMHU,
codeTass YCTHbIE W IHUCbMEHHBIE TIPUEMBI, BBINOJHATh BBIYUCICHHUS C
UPpALMOHATBHBIMU YUCIIaAMHU.

Haxonuth 3HaueHHs CTENEHEW C MEIbIMU MOKA3aTeIsIMU W KOPHEM,
BBIYUCIISITh 3HAUCHUS YHUCITIOBBIX BBIPAKCHHUIA.

OKpyrJisiTh ICHCTBUTENIbHBIE YHWCIA, BBINOJHATh MPUKUIKY pPE3ysibTaTa
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeliHbIe U KBaJpaTHBIC YpAaBHEHUS, YPAaBHEHUS, CBOJSIINECS K
HUM, NIPOCTEHIITNE IPOOHO-pallMOHATIBLHBIEC YPaBHEHUS.

Pemars cuctemMbl IBYX JIMHEMHBIX YPABHEHHUU C ABYMS NEPEMEHHBIMHM U
CUCTEMBbl JBYX YpaBHEHHMH, B KOTOPBIX OJHO YpPaBHEHUE HE SIBISETCS
JIMHEWHBIM.
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Pemiath TeKCTOBBIE 3adaud aiareOpandyeckKuM CHocoOOM C TOMOIIbIO
COCTABJICHHSI YpPaBHEHHUS WM CHUCTEMBI JBYX ypaBHEHUH C JABYMs
EePEMEHHBIMH.

[IpoBoauTh mpocTeiIe nCCae0BaHNs YPaBHEHUN U CUCTEM ypaBHEHUIA,
B TOM YHCJIE€ C NMMPUMEHEHHUEM rpadUiIecKUX MpeICTaBlIeHuN (yCTaHABIMBATH,
MMEeT JIM ypaBHEHUE WA CUCTEMa YPAaBHCHHWM PEIICHHS, €CITU HMEET, TO
CKOJIBKO, U TIpOYee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTh
pelIeHre HepaBEHCTB Ha YMCIIOBOW MPSAMOM, 3alTUCHIBATH PEIICHHUE C TOMOIIbIO
CHUMBOJIOB.

Pemate cucTemMbl JHHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMBI
HEPABEHCTB HA YKCIOBOM MPSAMOM, 3alKUChIBATh PEIICHHE C IOMOIIbIO
CHUMBOJIOB.

Hcrmonp30BaTh HEpaBEHCTBA MPU PEIICHUN PA3TUIHBIX 3371a4.

DOYyHKIUU

Pacnio3naBaTh (QyHKIIMU H3y4eHHBIX BHUJIOB. [loKa3bIBaTh CXEMaTUYECKH

pAacIioJIOKEHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKoB GyHKIUH Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBucumocts oT
3HaYeHUH K0d3()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIMUM.

CtpouTh U U300pakaTh CXEMATUYECKH TpaUKU KBaAPATUYHBIX (PYHKIIUHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBagpaTHUyHyl0 (QYHKIHIO 10 (¢opMmyJe, NPUBOAUTH
IpUMEpPHI KBaIpaTUUHBIX (YHKIUN U3 peanbHON )XKU3HU, (PU3UKH, TEOMETPUH.

YuciioBble MOCTEA0BATEIbHOCTH U MIPOTPecCH

Pacno3naBaTh apu(MeTHYECKYI0 M TE€OMETPUYECKYI0 MPOTPECCUU MpHU
pa3HBIX CrocoOax 3aJaHusl.

BbINONMHATE BBIUMCIEHHMS C MCMONb30BaHHEM (QOpMya N-ro 4ieHa
apu(pMETUIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI MIEPBIX N YJICHOB.

N300paxaTh 4WiE€Hbl MOCIEIOBATENbHOCTH TOYKAMHU HAa KOOPJIUHATHOM
MJIOCKOCTH.

Pemate 3a1a4um, CBSI3aHHBIE C YUCIOBBIMU MOCIIEIOBATENBHOCTSIMH, B TOM
yycle 3aJayd W3 PEAJTbHOM JKW3HU (C HCIOJB30BAHUEM KaJIbKYJSATOPA,
IU(POBBIX TEXHOJIOTHA).



15

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HanmenoBan @ KosmnuecTBo yacos DJIeKTPOHHbIE
© | He pa3gesioB (undpoBbie)
n/ Becer Konrpoabn = IIpakrHueck
U TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboThbl
NPOrpamMmbl pecypcsl
Yucna u
bubmuoreka [JOK
BBIYHCIICHUSI.
25 1 https://m.edsoo.ru/7f415
Parmonanbubl
b90
€ uncia
bubmuoreka [JOK
Anreb
reopauieck 27 1 https://m.edsoo.ru/7f415
Y€ BBIPOKECHUS b0
VpaBHCHIS 1 bu6mmoreka [IOK
P 20 1 https://m.eds00.ru/7f415
HEpPaBEHCTBA b90
Koopaunats! u bubnuoreka [IOK
rpadukH. 24 1 https://m.edsoo.ru/7f415
OyHKIIUU b90
bubmuoreka [JOK
[ToBTOpEeHue n
6 1 https://m.edsoo.ru/7f415
000011IEHNE
b90
OBIIEE
KOJIMYECTBO
102 5 0
YACOB IIO
I[MPOT'PAMME
8 KIIACC
N HanmenoBan @ KoumuecTBo 4acos JIeKTPOHHbIE
© | We pa3IesioB H (undposbie)
n/ Bcer  KoHuTpoabH IIpakTHyeck
TeM o0pa3oBaTe/bHbIC
n 0 ble paboThl ue padboTsbl
NMPOrpamMmbl pecypcsl
Yucna u
bubmmoteka [IOK
BBIYHCIICHUS.
15 https://m.edsoo.ru/7f417
KBanpartHsie
afg
KOPHH
Yucna u
but6mmoreka [IOK
BBIUMCIICHHUSI.
7 https://m.edsoo.ru/7f417
CreneHs ¢
afg
ETBIM



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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MOKa3areneM
Anrebpanyeck
ne bu6nuoreka [IOK
3 BBIPOKCHHUS. 5 1 https://m.edsoo.ru/7f417
KBanparnsiii af8
TpEXUIIEH
Anrebpanueck
ne bu6nuoreka [IOK
4 BBIPOKCHHUS. 15 1 https://m.edsoo.ru/7f417
Anrebpanueck af8
ast IpoOb
VYpaBHenus u
HeDABCHCTEA bubnnoreka IIOK
5 P ' 15 1 https://m.edsoo.ru/7f417
KBanpatHbie a8
YpaBHEHUA o
YpaBHeHus u
HeDABCHCTEA bubnnoreka IIOK
6 P ' 13 https://m.eds00.ru/7f417
CucremMbl
y af8
ypaBHEHUU
VYpaBHeHus u bubnuorexa [HOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepaBenctBa af8
OYHKIMHU. bubnuoreka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417
MMOHSTUS af8
OYHKIMH. bubmuoreka [JOK
9 Uwucnosele 9 https://m.edsoo.ru/7f417
byHKIUM afg
ToBTODEHIE 1 bubmmorexa [JOK
10 P 6 1 https://m.edsoo.ru/7f417
00001IeHNEe
afg
OBIIEE
KOJIMYECTBO
102 5
YACOB IIO
I[MPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ' HaumeHoBaHmue
(uudposbie)
n/  pa3saesioB H TeM Bcer Koutpoasn  IIpakruuec
oOpa3oBaTe/ibHbIE
I MporpaMmMal 0 ble padoThI KHe padoThl
pecypcbl
Yucna n
bu6nuoreka [IOK
BBIUMCIICHHUS.
Tlei . . 9 https://m.edsoo.ru/7f41
HCTBUTEIIbHBI 9408
yucna
YpaBHeHus u
HEpaBEHCTBA. bubnuorexa [HOK
VYpaBHeHus C 14 1 https://m.edsoo.ru/7f41
OJTHOH 9d08
MepEeMEHHOMI
YpaBHeHus u
bubnnoreka IIOK
HEPaBEHCTBA.
C 14 1 https://m.edsoo.ru/7f41
HCTEMBI ) 9408
ypaBHEHUU
VYpaBHeHUs U bubnuoreka [JOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBeHcrBa 9d08
bubnnoreka IIOK
OyHKIIH 16 1 https://m.edsoo.ru/7f41
9do8
YucnoBslie bu6mmoreka [IOK
[MOCJIEI0BATEILHO 15 1 https://m.edsoo.ru/7f41
cTH 9d08
IToBTOpEHME,
oGoGmeHIe bubmmoreka [IOK
’ 18 1 https://m.edsoo.ru/7f41
CI/ICTeI\faTI/I?»aI_[I/I}I 9408
3HAHHH —



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