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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OOecHeuYnBaeT M3y4YEHHWE JPYrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO LMKIOB, €€ OCBOEHHUE
HEOOXOIUMO I TPOJOJDKEHUs OOpa3oBaHMs U B TOBCEAHEBHOM >KU3HM.
Pa3Butre y o0O0y4aromuxcsi Hay4YHbIX MPEACTaBICHUN O MPOUCXOXKICHUU U
CYIIIHOCTH ajreOpandeckux abCTpakiiuii, Cloco0e OTpaKeHUs MaTeMaTHIYECKOM
HAYKOW SIBJICHWI M MPOLIECCOB B MPUPOJIE U OOIIECTBE, POIU MATEMATHUYECKOTO
MOJIETUPOBAHUS B HAay4YHOM TIO3HAHUM M B TMPAKTHUKE CIOCOOCTBYET
(GOpMHpPOBAHHIO  HAYYHOIO  MHUPOBO33PEHUSI U KA4eCTB  MBIIUICHHUS,
HEO0OXOIUMBIX JIJISl afanTallii B COBPEMEHHOM LM(ppoBoM obiecTBe. M3yuenue
anreOpsl oOecreynBaeT pa3BUTUE YMEHHS HaONIOAaTh, CPAaBHUBATH, HAXOJIUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUSA,  CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JACHCTBHS U BBIBOABI, (POPMYIHPOBATH
yTrBepxacHUs. OCBOGHHE Kypca aaredpbl 00ecreunBaeT pa3BUTHE JOTHUYECKOTO
MBIIIJICHUsT 00YYalOUUXCs: OHM MCHOJB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
paccyxeHus, o000IIEHNEe U KOHKPETU3aIMI0, a0CTparupoBaHue U aHaJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIHHOM
JESTENIbBHOCTH O00YyYaroUIMXcs, I[MO3TOMY CaMOCTOSITENIbHOE peUIeHHE 3ajad
ABJIIETCS peaju3alueil 1eATeIbHOCTHOTO MPUHIUIA O0YUEeHHUS.

B crpykrype mporpammsl yuyeOHOro Kypca «Anredpa» sl OCHOBHOIO
oOmero o0Opa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT  COJEPKATEIbHO-
MeTonudYeckue JuHUH: «Yucma W BBIYHCICHUS», «AnreOpanmueckue
BBIPQXKCHUSD), «YpaBHEHUs U HepaBeHCTBa», «DyHkumm». Kaxnas u3 stux
COJIEpKaTEIbHO-METOANYECKUX JIMHUN pa3BUBAETCA Ha MPOTSHKECHUHM TPEX JIET
M3YYCHHS Kypca, B3aUMOJCHCTBYS C APYTUMHU €ro TUHUSAMHU. B xome u3yueHus
y4eOHOro Kypca OOydarouuMcsl MPUXOAUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3u ¢ 3TUM B mporpamMmy
yuyeOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
IpEeCTaBICHHbIE BO BCEX OCHOBHBIX pa3jiejax MaTeMaTu4eckoro o0pa3oBaHus U
CIIOCOOCTBYIOLIME  OBJIAJICHUIO OOYYalOUIMMHUCA OCHOB  YHUBEPCAJIBHOIO
MaTeMaTH4ecKoro si3bika. ComepkKaTenbHOM M CTPYKTYPHOH OCOOEHHOCTHIO
yueOHOro Kypca «Anredpay sIBISIETCS €ro HHTErpUPOBAaHHBINA XapaKTep.

Conepxanne nuHuUM «Yuciaa W BBIUKCICHUS» CIY)KUT OCHOBOM A
TaJIbHEHIIIETO N3YYCHHUSI MATEMATHKH, CTIOCOOCTBYET PA3BUTHIO Y 00YJIArOIINXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHNIO YMEHHUS TIOJIB30BATHCS AITOPUTMAMH,
a TaKkKe TMPHOOPETEHUI0 TMPAKTUYSCKUX HABBIKOB, HEOOXOAUMBIX IS
MOBCEIHEBHOM *KU3HU. Pa3BUTHE MOHATHS O UKCIIE HA YPOBHE OCHOBHOT'O O0OILIETO



0o0pa3oBaHMUs CBSI3aHO C PAIMOHAIBHBIMA W HMPPANUOHATBHBIMH YHCIIAMH,
dbopMHupOBaHWEM TIPEACTABICHUA O JCUCTBUTEIBHOM YHCIC. 3aBEPIICHUC
OCBOCHMSI YUCIIOBOM JIMHUK OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

Conepxanue JByX anreOpandeckux JUHUN — «Asredpandeckue
BBIPOKCHHS» U «YPaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
00y4aromuxcsi MaTeMaTHYECKOT0 anmnapara, He0OX0AUMOTO JJIsl pEeLICHHs 3a/1a4
MaTEMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4d. Ha
YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsl y4yeOHBIM MaTepuan TrpynmnupyeTcs
BOKPYI pAallMOHAJIBHBIX BbIpaXKEHUH. AJreOpa JIeMOHCTpUPYET 3HAUYCHHE
MaTEeMAaTUKHU KaK s3bIKa JIJIST TIOCTPOCHHS MAaTEeMAaTHUYECKUX MOJCIICH, OTIMCAHUS
MIPOIIECCOB U SIBJICHUM peanbHOro Mupa. B 3amaum oOydenwust anreOpe BXOISAT
TaK)Ke JajdbHEHIIee pa3BUTUE AITOPUTMUUYECKOTO MBIIUICHHS, HEOOX0IUMOTO, B
YaCTHOCTH, JUISI OCBOCHHUS Kypca HH(POPMATUKH, U OBJAJCHHE HaBBIKAMU
JNEAYKTUBHBIX  paccyknaeHuid.  IIpeoOpa3zoBanne  CHMBOJBHBIX  (hopm
CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHUsI, CIIOCOOHOCTEH K MaTeMaTHUYE€CKOMY
TBOPYECTBY.

Conepxxanue  (GyHKUHOHATBHO-TpAUUYECKON JIMHUM  HAICJICHO Ha
MOJIy4eHHEe OOydJaromuMucad 3HAaHMM 0  (QYHKIUSAX KaKk  Ba)KHEHIIeH
MaTeMaTUYeCKOM MOJEIN JUIsl ONUCAaHUS M HUCCIEAOBAHMS Pa3HOOOpA3HBIX
MPOLIECCOB M SABJIEHUW B Tmpupojge U obuiectBe. WM3yueHue wmarepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYarONIUXCS YMEHUS MCIOJIb30BaTh Pa3IMYHbIC
BBIPA3UTEIIbHBIC CPEACTBA SI3bIKAa MAaTEMaTUKU — CJIOBECHBIC, CHUMBOJIUYECKUE,
rpaguyeckue, BHOCUT BKJIaad B (OPMHUPOBAHHME TPEICTABICHUNA O POIU
MaTEeMAaTHUKHU B Pa3BUTHHU ITUBWJIN3AINH B KYJIbTYPHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kjaccax wu3ydaercs y4eOHBIM Kypce
«Anrebpay», KOTOPBIM BKIIOYAET CIICAYIONINE OCHOBHBIE Pa3/eiibl COJACPKAHUS:
«Yucna u BBIYUCIHCHUSY», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS H
HEpaBeHCTBA», «DyHKIIMN.

Ha u3yuenne yue6HOro kypca «Anredpa» oroaurcs 306 yacos: B 7 kacce
— 102 ygaca (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Heento).

COAEPXAHUE OBYUYEHUA

7 KIIACC

Yuciia ¥ BBIYUCTICHUS

Hpo6u 0OBIKHOBEHHBIE U JIECSITUYHBIE, IEPEX0]] OT OJHOU (HOPMBI 3amucu
npobeit k gapyroit. IloHsTME palMOHATBLHOTO 4YHCHA, 3allCh, CPaBHEHMHE,
YOOPSAOYMBAHUE pALMOHAJBHBIX YHCel. ApupMeTHUecKue IeHCTBUS ¢



palMOHAIBHBIMY YMciIaMy. Pemenune 3a1ad u3 peaabHON NPAaKTUKKA HA 4YacCTH, Ha
Ipoowu.

Crenenb ¢ HaTypajbHBIM IOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIPEACNICHUS, 3aluch OOJbIIUX yucend. [IpoueHTsl,
3aMuch MPOLIEHTOB B BUJE APoOU U ApoOH B BUJIE MPOIEHTOB. TpHU OCHOBHBIE
3a/1a4M Ha MPOLECHTHI, PEIICHUE 3a/1a4 U3 PEATBHOU NPAKTUKH.

[IpumeHeHne MNPU3HAKOB JEIUMOCTH, PAa3JIOKEHUE HAa MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble 3aBHUCMMOCTH, B TOM 4Hcle Tpsmas W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

AJire0OpanyvecKue BbIPaKeHUsI

IlepeMeHHBIE, YHUCIIOBOE 3HAYEHHUE BBIPAKECHUA C [EPEMEHHOM.
Jonyctumble 3HadeHHs INepeMeHHBbIX. [IpencraBieHue 3aBUCHMOCTH MEXKIY
BeIMYMHAMU B Buae (opmyisl. Beruncinenusa no gopmynam. IlpeobpaszoBanue
OYKBEHHBIX BBIPAKEHUW, TOXIACCTBEHHO pPaBHbIE BBIPAKEHMS, IpaBUia
npeoOpa3oBaHUs CyMM U MPOU3BENCHHI, NpPaBWIA PACKPBITUS CKOOOK U
IpUBEJICHUS TOJOOHBIX CIaraéMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpgHounenbl W MHorouwieHel. (CrteneHb MHorouwieHa. ClioKeHHE,
BBIYMTAHHUE, YMHOKEHNE MHOTOYIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOKEHHUS:
KBaJpaT CYMMbl M KBaapar pa3HocTH. Popmyna pa3HOCTH KBAAPATOB.
Pa3znosxeHne MHOrO4JI€HOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHUs, MpaBuiia MpeoOpa3oBaHUsS YpPaBHEHMS,
PaBHOCUIIBHOCTDH YPaBHEHU.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YpaBHEHHUsI, pEUICHUE JMHEHWHBbIX ypaBHEHHWIl. COCTaBJIEHHWE YpPaBHEHUU IO
YCJIOBHIO 3aJ1a4M. Pelenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHU.

JIuneitHoe ypaBHEHME C JBYMS IEPEMEHHBIMU U ero rpaduk. CucreMa 1Byx
JVHEWHBIX YPAaBHEHUM C IBYMs NEPEMEHHBIMM. PemieHne cucTteM ypaBHEHHUM
crocoboM MoAcTaHOBKH. I[Ipumepsl pelieHnsi TEKCTOBBIX 3a/ad C MOMOUIBIO
CHUCTEM YPaBHEHUN.

DOYyHKIUU

Koopaunara touku Ha mnpsmoi. UwucioBble NpomMexyTkd. PaccrosiHue
MEXAY IByMsI TOUKAMH KOOPAUHATHOW MPSIMOU.

[IpssmoyrosbHas cuctema koopauHat, ocu OX u Oy. AGcircca u opuHaTa
TOYKM Ha KOOPJAWHATHOM TuiockocTu. [lpumepsl rpadukoB, 3aTaHHBIX
dopmynamu. Urenue rpaduxoB peasnbHbIX 3aBUcCUMOCTEH. [loHsTHE PYyHKIIMM.
I'padux pynkuu. CpoiictBa pyHkumii. Jlnnerinas pyukuus, e€ rpaduk. ['padux



¢ynkuun Yy = |X|. 'paduueckoe penieHne TMHEHHBIX YpPaBHEHUH W CUCTEM
JIMHEWHBIX YPABHEHUM.

8 KIIACC

Ymncsia v BbIYMCJIEHUS

KBagpatHeiii kopeHbp u3 uucna. l[loHste 00 HppanMOHAIBHOM YHCIIE.
JlecaTuuHble PUOIIMKEHUS UppalMoOHaIbHbIX YHUCEN. CaoiicTBa
apu(pMETUYECKUX KBaJpaTHBIX KOPHEW M MX MPUMEHEHHE K MpeoOpa3zoBaHUIO
YUCJIOBBIX BBIPAKEHHUI U BBIYMCICHUSAM. [|eiCTBUTENBHBIE YHCIIA.

CreneHb ¢ LenbIM OKa3areseM U e€ cBoiicTBa. CTaHapTHas 3alIUCh YUCIa.

AJire0OpanyvecKue BbIPaKeHUsI

KBampaTHbIil TpEX4iieH, pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA Ha
MHOXHUTEIU.

Anrebpandeckast apoOb. OCHOBHOE CBOMCTBO alredpandeckoi IpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXXEHUE, JEJeHHE alredpandeckux Japooeil.
PannoHanbHbie BBIpaXXEHUS U UX IPEOOpPa3OBAHME.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢dopmysia KOpHEW KBaJApPaTHOTO YpPaBHEHHS.
Teopema Buera. Pemenue ypaBHeHH M, CBOAAIINXCS K IMHEWHBIM U KBaIPATHBIM.
[Ipocreiimne qpoOHO-paOHATbHBIE YPABHEHUS.

['paduueckas uuTEpIpETALIVs ypaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C ABYyMsl MEpEeMEHHbIMU. [IpuMepbl pelieHusi cUcTem
HEJIMHEWHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alNreOpandeckuM CrocoOoM.

UucnoBble HEpaBEeHCTBA W MX CBOWCTBA. HepaBeHCTBO ¢ OgHOU
nepeMeHHOW. PaBHOCUIBHOCTh HEPABEHCTB. JIMHEHMHbIE HEPABEHCTBA C OJIHOU
nepeMeHHOW. CUCTEeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOYyHKIUU

[lonsitue Qynknuu. OO6nacTh oONpeneneHUuss U MHOMKECTBO 3HAYEHUU
¢ynkuuu. CnocoOsl 3a1aHus PyHKIUH.

I'padux pynkmuu. Urenne cBoiicTB PyHkiuu mno e€ rpaduky. [Ipumeps
rpa@ukoB QYHKIIHM, OTPAKAIOIINUX PEATTbHBIE MPOIECCHI.

OYHKIMY, ONKCHIBAIOMIME MPIMYIO M OOpaTHYIO NPONOPLUUOHATbHBIE
3aBHCHMOCTH, UX rpaduku. OyHkmun Y = X2, y = X3, y = VX, y=|x|. 'paduaeckoe
pElLICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia 1 BeIYUCTICHUSA



PaunoHanbeHble yKciia, ppauuOHAIbHbBIE YUCIIA, KOHEYHbIE 1 OECKOHEUHbBIE
JecATUYHbIE TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, JIEWCTBUTEIIbHbBIE
qucjla Kak OECKOHEYHbIE JEeCSATHYHble JpoOu. B3auMHO 0OJHO3HA4YHOE
COOTBETCTBUE MEXAY MHOXECTBOM JCHCTBUTEIBHBIX YUCEN U KOOPAWHATHOU
IIPSMOM.

CpaBHeHHEe JCUCTBUTEIBHBIX YHCEN, apuMeTuyecKkue IeHCTBUS C
JNEHUCTBUTEIbHBIMHU YHCIIAMHU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO MHpPA, UIUTEIBHOCTh IPOLECCOB B
OKPYXKaIOIEM MHUpE.

[TpuOnmk€HHOE  3HAYEHHWE  BEIMYMHBI, TOYHOCTh  MPUOIMKECHHUS.
Oxkpyrnenue yucen. [Ipukuka u olieHKa pe3yJbTaTOB BRIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparHoe ypaBHenue. PemeHne ypaBHEHUH, CBOJSIIUMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHHe. [IpuMepsl pemeHns ypaBHEHHM
TPETHEU U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue nqpoOHO-palinoOHAIbHBIX ypaBHEHUI. PelieHne TeKCTOBBIX 3ajau
anredpanueckuM METOI0M.

VYpaBHeHue ¢ JByMS IEPEMEHHBIMU U €ro rpaduk. Pemienne cucteM IByx
JUHEWHBIX YPaBHEHUM C JBYyMS IIEpEeMEHHbIMU. PemeHue cucrem aByx
YPAaBHEHMM, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOW CTEIECHHU.
['padmueckas uHTEpIpETALIUS CUCTEMBI YPAaBHEHUI C IBYMsI IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckKuM crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpEMEHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaJpaTHble HEpaBEHCTBA.
I'padmyeckass mHTEpIHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOYyHKIUU

KBagparuunas dynkuus, e€ rpadux u cpoiicta. Ilapabona, koopauHaThl
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MTapadOJIbI.

I'padukn pyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucoBbie N0CJIe10BATEILHOCTH U IPOrPeccum

[ToHsiTHE YMCIOBOW MOCIENOBATENBHOCTU. 3aJaHUE MOCIIEI0BATEIbHOCTH
peKyppeHTHOH dhopmyoii u popmysoil N-ro uieHa.

Apudmernueckass u reomeTpuueckas nporpeccur. @opMynbl N-Tro yjaeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N UJICHOB.



N300paxkeHue 4ieHOB apu(PMETHUECKON U T€OMETPHUUECKON Mporpeccuit
TOYKAMH Ha KOOPAUHATHOM IJIOCKOCTU. JIMHEWHBIN U KCITOHEHIUAIBHBIA POCT.
Cio>xHBIE TPOLICHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBbTATBI

JInYHOCTHBIE pe3yJbTaTbl OCBOCHHS IpPOrpaMMbl ydyeOHOro Kypca
«Anrebpa» XapaKkTepus3yroTCs:

1) naTrpuoTHyYecKoOe BOCIUTAHME:

IPOSIBJICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSLIEMY pPOCCHUCKOU
MaTeMaTUKH, I[IEHHOCTHBIM OTHOIICHHUEM K JOCTIXKCHHUSIM POCCHUUCKUX
MAaTEMATUKOB U POCCUHUCKON MAaTE€MaTHYE€CKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTH)KEHUM B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peajn3aliu
€ro Ipas, MPEACTaBICHUEM O MATEMaTHYECKHUX OCHOBaX (PYHKUIHOHUPOBAHMS
Pa3IUYHBIX CTPYKTYP, SIBICHUH, TPOLIEYp TPAXKIAHCKOTO 0011IecTBa (HAIpUMep,
BbIOOpBI, OIpPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO ATHYECKHX MpoOIieM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTHKEHUI HayKH, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHIIUIIOB B IESITEIIBHOCTU YUEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAHOBKON Ha AaKTMBHOE YYacTHE€ B PEUICHWU MPAKTUYECKHUX 3a/1ad
MaTeMaTU4eCKOW HaNpaBJIEHHOCTH, OCO3HAHWEM BaXKHOCTH MAaT€MaTHYECKOTO
0o0pa3oBaHMs HA MPOTSHKEHUU BCEU MKU3HU ISl YCIEIIHON NpodecCHoHaIbHOM
NEeSATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUTyTbHOU TPAEKTOPUH 00pa30BaHUS M ’KU3HEHHBIX TUIAHOB
C Y4ETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M JCTETHYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUN, PacCyKIECHUN, YMEHHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMeld B JACSATENbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
pecTaBlIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, IPUPOIbI
U 0o0I1IecTBa, MOHUMAHUEM MaTEMaTUYECKON HAayKH Kak cepbl YeTOBEUYECKOI
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JIJI PA3BUTUS LIMBUIIU3AIINHY,



OBJIJICHUEM SI3bIKOM MaTE€MAaTUKHU U MATEMATUUECKOM KYJIbTYpOil KaK CPEJICTBOM
MO3HAHUSI MUpPA, OBJIAJCHUEM MPOCTEHIIMMU HaBbIKAMHU HCCIIEIOBATEIbCKOMN
JIEATSIILHOCTH,

6) dusnueckoe BocnuTaHue, GopmMupoBaHNEe KYJbTYPbI 30POBbS H
IMOIMOHAJIBLHOTO 0JIarONmoJIyYns:

FOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO
37I0POBbSI, BEACHHUS 370POBOro o0pa3a KW3HU (370pOBOE IHUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUH W OTHbIXa, peryisapHas ¢u3ndeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBIKA PEeQIICKCUM, TMPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTO e MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpUEHTAIIME HAa MPUMEHEHUE MATEMATHUYECKUX 3HAHUW JJIs1 PEUICHUS
3a/1a4 B 00JIaCTH COXPAHHOCTU OKPYXKAIOIIEeH cpepl, INIAHUPOBAHUS TTOCTYITIKOB
Y OIICHKHU MX BO3MOKHBIX MOCIEICTBUI NIl OKPY’KAIOLIEH Cpe/ibl, 0CO3HAHUEM
100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelIeHNs;

8) apanranus K IBMEHAKIIUMCH YCJIOBUAM COLUAJIBHON U PUPOTHOMI
cpeanbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM
YUCJ€ YMEHUE YYUThCA Yy JAPYruX JIoJed, NpuoOpeTrath B COBMECTHOM
JESTEILHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETCHIIMU U3 OTbITA APYTHX;

HEOOXOJIUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCJE
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBICHHUSIX, B TOM
YUCJIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHO CHUTYaIllMi0, BOCIPHUHHMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MIPUHUMAEMbIE PEIICHUsI U JEUCTBUS, (HOPMYIUPOBATh U OIIEHWBATh PUCKHU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUS
ba3oBble jornyeckue 1eicTBUA:

e BBIBIITH " XapaKTEpPHU30BaTh CYILIECTBEHHbBIE IPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATHI, OTHOIIEHUN MEXIY MOHSATUSIMU,
(dopMyIMpOBaTH ONPEACIICHUS TOHSITHI, YCTaHABIUBATH CYIIECTBEHHBIN
OpU3HAK Kiaccu(UKalMu, OCHOBAaHUS Jisi 00OOIIEHUS M CpaBHEHUA,
KpUTEPUHU IPOBOJUMOTrO aHAJIN3a;



BOCIIPUHUMATh, (POPMYIUPOBATH M MPEOOPa3OBBIBATH CYKICHUS:
YTBEPAMUTENbHBIE U OTPULATENbHBIC, €IMHUYHBIE, YaCTHBIE U OOUIHE,
YCIIOBHBIE;

BBIBISITD ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSA3HM W
npoTUBOpeursl B (akTax, MaHHBIX, HAOMIOACHUSX WU YTBEPKICHUSIX,
npejyiaraTh ~ KpUTEpUU I BBISBICHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPECUHH;

JIeNIaTh BBIBOJABI C HCIIOIB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TIpsSMbIE U
OT  NIPOTHUBHOIO),  MPOBOAWTH  CAMOCTOSITEIBHO  HECIIOXKHBIC
J0Ka3aTesIbCTBA MaTEMaTUYECKUX (dakToB, BBICTPANBaTh
apryMeHTaluI0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIOCO0 pelieHus] yueOHOM 3aJauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEUICHUs, BBHIOMpPATh HamOOJee MNOAXOAAMMN C y4ETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBareLCKue JeCTBUSA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJIENAOBATCILCKUN  WHCTPYMEHT
MMO3HaHUs, (OPMYIUPOBATH BOIPOCH], (PUKCHPYIOIIHE MPOTUBOPEUHE,
npoOJjieMy, CaMOCTOSATENIBHO YCTaHABIMBAaTh HMCKOMOE M JIAHHOE,
dbopMupOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIUIO, MHEHHUE;
IIPOBOJIMTH TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCIEIOBAaHWE 110  yCTAHOBIICHHIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBHUCUMOCTECH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeIbHO  ()OPMYJIMPOBATh  OOOOIIEHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOJACHUS, WCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAaKKE BHIJIBUTATH
PEATIOJIONKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJISITH HEOCTATOYHOCTh M M30BITOYHOCTh MH(GOpPMAIMH, JAHHBIX,
HEOOXOIMMBIX JIJISl pEIICHMs 3a/1a4H;

BBIOMPATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (HOpMy TpeacTaBieHus WHPOpPMAIMM U WLITIOCTPUPOBATH
peliaemMble 3a/ladyd CXeMaMH, JuarpaMMmami, MHOM Tpadukoil u ux
KOMOMHAIIUSIMU;



OLICHUBATh HaJA&KHOCTh MH(POPMALIUU MO KPUTEPHUSIM, MPEATI0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXJIECHHUS B COOTBETCTBUHU C
YCIIOBHSIMU U LIEJISIMUA OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS 10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B XOJ€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMon
TEMbI, TPOOJIEMBI, peIIaeMOM 3a/aud, BHICKA3bIBATh UJCH, HAllCJICHHBIC
Ha TIOMCK pEUIEHUS, COIMOCTAaBIATH CBOM CYXACHHUS C CYKICHHUIMHU
IPYrUX YYaCTHUKOB JIHAJIOTa, OOHApYyXUBAaTh pa3IMuu€ U CXOACTBO
NO3UIMH, B KOppeKTHOU ¢opme (hopmyaupoBaTh pa3HOIIACHS, CBOU
BO3paXXCHUS;

NPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEPUMEHTAa,
UCCJIEIOBAHMS, TPOEKTa, CaMOCTOSITENIBHO  BbIOMpaTh  (dopmar
BBICTYIUIEHUS. C Y4Y€TOM 3aJady TMpe3eHTalUd M OCOOEHHOCTEU
ayJInTOPHH;

NOHMMAaTh W  HMCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM U
WHJUBUyaAIbHOW pabOThl MpPU PEIIEHUU YYEOHBIX MaTeMaTHYECKUX
3azay;

OpUHUMATh  LEJIb  COBMECTHOM  JIEATEIBHOCTH,  IUIAHMPOBATH
OpraHM3allMl0 COBMECTHOM paloThl, paclnpeaensiTh BHIbI padoT,
JIOTOBApPUBATHCA, 00CY X AaTh MPOIECC U PE3yNbTaT padoThl, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TIPYyNNOBBIX (QopMax paboTsl (0OCYyxJeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE LITYPMBl U JPYTHE), BBHINOJHITH CBOIO YacCTh
paboThl W KOOPAMHHUPOBATH CBOMU JCHCTBUS C JPYIrUMH UJICHAMH
KOMaH/bl, OI[EHUBATh Kaue€CTBO CBOETO BKJaja B OOMIUM MPOAYKT MO
KpUTepusiM, chOpPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO COCTABJISATH IJIaH, AITOPUTM PELICHUS 3a/1auu (MU €ro
4acTh), BEIOMPATh CIIOCOO PEIICHUSI C YU4ETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHU# ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/LJIEKT:

BIIAZIETh CIOCOOaMHM CaMOMPOBEPKH, CAMOKOHTPOJISI TIpolecca W
pe3yJbTara penieHusi MaTeMaTUIeCKOM 3a/1auu;



e TIPEABUIACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPM PELICHUU
3a1a4M, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSTENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yjbpTaTa JEATEIbHOCTH IIOCTABICHHON
HeTM W YCIOBUSAM, OOBSICHATH NPUYUHBI JOCTIDKCHUS — HIIU
HEJOCTH)KCHHUS  IIeNIM, HaxOJuTh  OMMOKY, JaBaThb  OIICHKY
IpUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 7 KJjacce OOYy4aIOMUNCA TOJYYUT CIIETYIONTUE
IPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BreinonHaTh, coueras yCTHbIE M MUCHMEHHBIC MPUEMBI, apuMETHUECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

HaxoauTh 3HaUY€HUS] YKMCIIOBBIX BBIPAXKEHUHN, MPUMEHSATh Pa3HOOOpa3HbIC
CIOCOOBI ¥ TPUEMBI BEIYMCIICHUS 3HAUCHUI JPOOHBIX BBIPAKEHUHN, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0J1HOM (hOPMBI 3aITUCH YUCEN K APYroil (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAJIBHBIC YUCTIA.

OKpyIJIsSTh yncna.

BpImoMHAT, TPUKUAKY M OIEHKY pe3yJbTaTa BBIYUCICHUH, OICHKY
3HAYEHHWI YMCIIOBBIX BBIPAKEHHUU. BBITOMHATH HEHUCTBUS CO CTENEHSMH C
HaTypaJIbHBIMHU NTOKA3aTEISIMU.

[IpuMeHsATh NOpPU3HAKKM JIEIUMOCTH, pPAa3l0oKEHUE Ha MHOKUTEIU
HaTypaJbHBIX YHCEIL.

Pemats nmpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOMOPUHUOHAIBHOCTBIO BEIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3a1a4 C Y4ETOM OTPaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anredpandecKyro TEPMUHOIOTUIO M CUMBOJIMKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuasa.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUW TMPHU 3aJIaHHBIX 3HAYCHUSIX
NIePEMEHHBIX.

BeimonHate npeoOpa3zoBaHMs  II€JIOTO  BBIPAXKEHHUS B MHOTOYJIEH
NpPUBEACHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPHITUEM CKOOOK.



BpInoMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOIOYIECHAa Ha
MHOTOYJICH, MPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCymecTBIATh Pa3JI0KEHUE MHOTOUYJIEHOB HAa MHOYKHUTEIH C MOMOILIBIO
BbIHECEHHUSI 32 CKOOKM OOIIEr0o MHOXHUTENS, TPYNIUPOBKU ClAaracMbiXx,
MpUMEHEHUs HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHATh TpeoOpa3oBaHUs MHOTOWICHOB JMJIA PELICHHS Pa3IudHbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTEMEHEN C HATYpaJlbHBIMU MOKA3aTENSIMU IS
npeoOpa3zoBaHusl BHIPAKECHHM.

YpaBHeHNs U HEPABEHCTBA

Pemars nmuHENHBIE ypaBHEHHS C OJHOW NMEPEMEHHOM, IIPUMEHSIS ITPABUIIA
nepexo/la OT HCXOOHOTO YpaBHEHHS K pPABHOCUIBHOMY eMy. [IpoBepsTsb,
ABJISIETCA JIA YUCIIO KOPHEM YPaBHEHUS.

[IpumensaTh rpaduueckre METOAbl IPHU PEIICHUH JTUHEHHBIX YPAaBHEHUN U
UX CHUCTEM.

[TogOupaTe mpuMepsl Hap YKCEI, SBISIIOLUIMXCS PEIICHUEM JIMHEHHOIrOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOHN IUIOCKOCTH TpaUK JIMHEHHOTO ypaBHEHUS C
IBYMSI MEPEMEHHBIMU, IMOJIb3YSACh I'paUKOM, IPUBOJAUTH INPHUMEPHI PELICHUS
YpaBHEHHS.

Pemate cuctemsl IByX JIMHEMHBIX YPaBHEHUHN C JIBYMs IEPEMEHHBIMU, B
TOM YHCJIe TpaUUYECKU.

CocTaBisATh M pelIaTh JIMHEMHOE YpPAaBHEHHME WM CUCTEMY JIMHEHHBIX
YPaBHEHMH IO YCJIOBHUIO 33Jlauyd, HHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3341 MOJyYEHHBIN pe3yJIbTarT.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM TMPSMOW TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOPAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIC
MIPOMEKYTKH Ha aareOpanvdeckom si3bIKe.

OtMeuars B KOOPAUHATHOM MNIOCKOCTH TOYKH 1O 33JaHHBIM KOOPAUHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh € NOMOIIbIO (YHKUMH H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMM: CKOPOCTb, BPEMsI, PACCTOSIHUE, LI€HA, KOJNYECTBO, CTOUMOCTb,
IPOU3BOUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumarts rpadudeckuii crnocod mpeacTaBICHUs U aHaIn3a HHHOPMAITIH,
U3BJIEKATh W HMHTEPIPETUPOBATh HWHGOPMALMI0O U3 TpadUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.



K konmy oOyuenus B 8 kiacce 0O0y4aromuics TOJYYUT CIIETYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HaYaJIbHBIE TPEACTABICHUS. O MHOKECTBE AEHCTBUTEIIBHBIX
qyucen I CPaBHEHUSA, OKPYIJIEHHS W BBIYUCICHUH, H300pakaTh
JNEUCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM IIPSMOM.

[IpumMeHATh MOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHU, UCTIOJIB3Ys MIPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpN AIIMX KBAJApPATHBIE KOPHU, HUCIOJIb3YS
CBOWCTBA KOPHEH.

Hcnonb30Bath 3amucu OOJBIINX U MAJBIX YHCEI C MTOMOIIBIO JECATHUHBIX
npo0eii u creneHelt uucna 10.

AJire0OpanvecKue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHW C UEIbIM I[IOKA3aTEJIEM, BBIIOIHITh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIIMX CTENEHH C LIEJbIM MOKa3aTeJIeM.

BBINONHATH TOXKIECTBEHHBIE IPE0OPA30BAHUS PALIMOHATIBHBIX BHIPAKECHUIM
Ha OCHOBE IMPaBUJI JICUCTBUI Ha/l MHOTOUYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[IpumeHnsATh npeoOpa3oBaHus BbIPAXKEHUH ISl PEIICHUS PAa3IMYHbIX 33734
U3 MaTeMaTHKU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeliHble, KBaApaTHbIC YPABHEHUS U PAllMOHAJILHBIE YPABHEHUS,
CBOJIAILIKMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCII€ C MPUMEHEHUEM IpaduuecKux MNpeacTaBieHui (yCTaHaBIIUBATh,
UMEET JIM ypaBHEHUE WJIM CUCTEMa YPAaBHEHUU pEIICHUS, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

[lepexoauTh OT ClIOBECHON (POPMYIMPOBKHU 3a7aud K €€ ainreOpanveckoi
MOJEIN C TOMOLIBIO COCTAaBJICHHUS YPAaBHEHHsS WJIM CUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJYyYEHHBIN
pe3yabTar.

[IprMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJIsI CPABHEHHUS, OLIECHKH,
pelIaTh JUHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpa@uyuecKyio WJUTIOCTPAIMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TorumaTh U UCTIOTB30BATh (PYHKITMOHAIBHBIC TIOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHUSI), ONPEACNATh 3HaUYeHUE (PYHKIMU MO 3HAYCHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.



Crtpouts rpaduku 3J€MEHTapHbIX QYHKIUN BUAA:

y = kix, y = x2, y = X3,y = x|, ¥ = VX, OmHCBIBAaTH CBOICTBA UHCIOBOIA
dbyHKIuU 110 €€ rpaduKy.

K konny oOyuenuss B 9 kjacce oOy4arolmuics MOJYYUT CIEIYIOLIUE
MIPEAMETHBIC PE3YJIbTATHI:

Yuciia U BbIYMCTIEHUSE

CpaBHHBATh W YIIOPSIOYMBATH PAIMOHAIBHBIE M UPPAIMOHATBHBIC YHCIIA.

Boinonsate apudmernueckue OEHUCTBHUS € PAlMOHAIBLHBIMU YHUCIIAMHU,
coueras YCTHbIE M TMHUCbMEHHBbIE NPUEMBI, BBIMOJIHATH BBIUUCICHUS C
HUPpAIMOHATFHBIMHU YHACIIAMHU.

Haxonute 3HaueHHWs CTENEHEW C LEIbIMU IOKA3aTeIIMU W KOPHEM,
BBIYKCIIATH 3HAUCHHS YUCITOBBIX BBIPAKEHUM.

OKpyTsTh JACUCTBUTENbHBIC YHCIIA, BBIMOJIHATH MPUKHUAKY PE3yJibTara
BBIYHCIICHUM, OIICHKY YUCIIOBBIX BBIPAKECHUM.

YpaBHeHHs 1 HEPABEHCTBA

Pemate nuHEHBIC W KBaIpaTHBIC YPaBHEHUS, YPABHCHHS, CBOISAIINECCS K
HUM, TIPOCTEHIITINE TPOOHO-PAIIMOHANILHBIE YPAaBHEHHUS.

Pemate cuctembl ABYX JIMHEWHBIX YpaBHEHUUN C ABYMS MEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SBISICTCS IHHECHHBIM.

Pemiate TeKCTOBBIE 3amauM aiareOpanyeckuM CHocoOOM € TOMOIIbIO
COCTABJICHHSI YPABHEHUS WJIH CUCTEMBI JIBYX YPABHEHHH C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh MpocCTEiIIe NCCIEI0BAHNS YPAaBHEHUI U CUCTEM ypaBHEHUIA,
B TOM YHCIIE C TMIPUMEHEHUEM TpapUUecKuX MpecTaBieHui (yCTaHaBIIUBATh,
MMEeT JIM ypaBHCHWE WJIM CHCTEMa ypaBHCHHWM pEIICHHUsS, €CId UMEET, TO
CKOJIbKO, U MpoYee).

Pemate nuHeitHbIe HEpaBEHCTBA, KBaJApPaTHBIE HEPABEHCTBA, M300paxaTh
pelieHre HepaBEeHCTB Ha YUCIIOBOW MPSAMOM, 3aITUCHIBATH PEIICHHUE C MOMOIIBIO
CUMBOJIOB.

Pemate cucCTEeMBI JNMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIFOYAIOIIIME KBaJpaTHOE HEPABEHCTBO, H300paXkaTh PEIICHUE CHUCTEMBI
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aMTMCHIBATH PEIIEHUE C TTOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NP PEIICHUU PA3TUYHBIX 3371a4.

DOYyHKIUU

Pacmo3naBaTh QyHKIIMKM HW3yYeHHBIX BHJIOB. [lOKa3bIBaTh CXEMaTHYECCKU

PAaCIIONIOKEHNE HA KOOPAUHATHOM IJIOCKOCTH TpadukoB QyHKIHIA Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y=1x,y = [X|, B 3aBucumoctn ot

3Ha4YE€HUN KOA(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIMA.



Ctpoutb 1 n300paXkaTh CXeMaTUYECKU rpaduKu KBAAPATUIHBIX (PYHKIIHIH,
OTHCHIBATh CBOWCTBA KBaIPATUUHBIX (DYHKIUH MO UX rpadukam.

Pacnio3naBaTh KBaApaTUyHyr0 (GYHKIHMIO TI0  QopMmyIie,

IIPpUBOOUTD

IpUMEPHI KBaIPATUUHBIX (YHKUIUN U3 peaabHOM KU3HU, PUZUKH, TEOMETPUH.
YucsioBble MOCTAEAOBATEIbHOCTH U MIPOTPeCcCH
Pacrio3naBaTh apuMeTHUECKyI0 U TEOMETPUUYECKYI0 MHPOTPECCHH MpHU

Pa3HbIX cIOco0ax 3a/1aHusl.

BBINOIHATE BBIYHCICHUS C HCIOJIb30BAHUEM

dbopmyn N-ro ujieHa

apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N UJICHOB.
N300paxaTh WIEHbl NOCIEAOBATENBHOCTH TOYKAMH HAa KOOPAMHATHOM

IIJIOCKOCTH.

Pemrate 3aaun, CBsI3aHHBIC C YUCIOBBIMU TOCIIE0OBATEIBHOCTIMHU, B TOM
quclie 3aJayd M3 pealbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYJATOPA,
IU(POBBIX TEXHOJIOTHA).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbie)
pa3aesioB U TeM Kontpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpaMMbl padoThI padoThI
pecypcsl
Yucna u
1 BBIYMCIICHHS. o5 1 bu6mmoreka [JOK
PanmonanbHbie https://m.edsoo.ru/7f415b90
qucia
5 Anrebpanueckue 97 1 bubnuorexa [JOK
BBIPAKCHUS https://m.edso0.ru/7f415b90
3 VYpaBueHus u 20 1 bubnunoreka [JOK
HEPaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunats! n
4 roa (;?KH 24 1 bubmuorexa [JOK
P ’ https://m.edsoo.ru/7f415b90
OyHKIUU
5 IToBTOpEeHue 5 1 bubnuoreka [JOK
00001eHune https://m.edsoo.ru/7f415b90
OBIIEE
KOJIMYECTBO
102 5 0
YACOB IIO

I[TPOTPAMME



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

8 KUIACC

Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne a3/1eJI0B U TeM K 1 (npposrie)
/i E OI; - Beero ongpo.m)HLle pgucnmecxne 06pazoBaTeTLHBIE
porp padooThbI PadooThI pecypebt
Yucna u
1 BBIYHMCJICHHSL. 15 bu6nuoreka [IOK
KBagparusie https://m.edsoo.ru/7f417af8
KOpHU
Yucna u
, | Rormonemus , Bubmorexa LIOK
https://m.edsoo.ru/7f417af8
LEJIbIM
MIOKa3aTeleM
AnreOpaundeckue
3 BBIPKCHHUS. 5 1 bubmuorexa [HOK
KBagparusiit https://m.edsoo.ru/7f417af8
TpEXWIECH
AnreOpandeckue
4 BBIPAYKEHUS. 15 1 bubnuoreka [JOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u
5 HEpaBEHCTBA. 15 1 bubmuorexa [HOK
KBanpatubie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHuA U
6 HEpaBEHCTBA. 13 bubmuoreka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUI
7| neamencraa 12 1 brbmmorexa LTOK
P ) https://m.edsoo.ru/7f417af8
Hepasencrtpa
o .
8 Oﬁgsgge 5 bubmmoteka [IOK
https://m.edsoo.ru/7f417af8
MTOHSATHUS
o .
9 qgf;:BTfe 9 bubnmnoreka [JOK
https://m.edsoo.ru/7f417af8
byHKIIUHU
10 IToBTOpEeHHE U 6 1 bubmuoreka [JOK
00oO0mIeHne https://m.edsoo.ru/7f417af8
OBUIEE
KOJIMYECTBO
YACOB IO 102 > 0

[NPOT'PAMME



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

9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBanue
Ne (uudpossbie)
pa3/ejioB U TeM Kontpoabusbie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypcsbl
Yucna u
bubmuorexa [JOK
BBIYHCIICHUSI.
Tleii 9 https://m.edsoo.ru/7f41
eiiCTBUTENbHBIC 9408
qucna
YpaBHeHuUs u
HEpaBEHCTBA. bubnmoreka [JOK
VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f41
OJHOH 9d08
MepeMEHHON
YpaBHeHus u
bu6mmoreka [IOK
HEpaBEHCTBA.
C 14 1 https://m.edsoo.ru/7f41
UCTEMBI ) 0408
ypaBHEHUN
VYpaBHeHus u bubnuorexa [IOK
HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBeHnctBa 9d08
bu6mmoreka [IOK
OyHKIMH 16 1 https://m.edsoo.ru/7f41
9d08
YucnoBeie bu6mmoreka [IOK
MIOCJIEI0BATEIBHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
[ToBTOpEHME,
oGoGmeHHe bu6mmoreka [IOK
’ 18 1 https://m.edsoo.ru/7f41
CUCTeMaTH3aIIHs
. 9d08
3HaHUI
OBIIEE
KOJIMYECTBO
102 6 0
YACOB I10
[TPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA



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

Anrebpa. 7 kinacc. Yueonuk FO.H. Makapsrues, H.I'. Munmiok, K., Hemkos,
C.b.CyBoposa, M.: Ilpoceemienue, 2023

Anrebpa. 8 kimacc. YueOuuk A.I'. Mep3mnsak, B.b. ITononckuit, M.C. Sxup, M.:
Benra-I'pag, 2018

Anrebpa. 9 knacc. YueOnuk A.I'. Mep3msk, B.b. Ilononckuit, M.C. Sxup, M.:
Benra-I'pad, 2019

METOJJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Anrebpa. 7 knacc. YueOnuk FO.H. Maxkapseraes, H.I'. Munmtok, K.U. Hemkos,
C.b.CyBopoBa, M.: [Ipocsemienue, 2023

Anrebpa. 8 knacc. Yueonuk A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Sxup, M.:
Benrta-I'pad, 2018

Anrebpa. 9 knacc. Yueonuk A.I'. Mep3mnsak, B.b. [Tononckuit, M.C. Sxup, M.:
Benta-I'pad, 2019

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bubmoreka L{OK: https://m.edsoo.ru
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