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HOACHUTEJIbBHAA 3AIINCKA

AnreOpa sIBISICTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO 0OOIIero oOpa3oBaHUs: OHA
OGCCHC‘II/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMaHUTApHOTI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJHKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKU3HU.
Pa3Butne y oOyuaromuxcs Hay4dHbIX MPEJICTABICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpanveckux aOCTPaKIMi, CHocoO0e OTPaKCHUS MATCMATHUSCKOW HAyKOW SBICHUHA U
MPOIIECCOB B TPUPOJEC MU OOLIECTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUSI M Ka4eCTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM Hu(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00IaTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxaAcHUs. OcBoeHHEe Kypca anreOpsl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yqa}01111/1xcs1: OHM HCIOJIB3YIOT AOCAYKTHBHBIC U
WHAYKTHBHBIE PACCyXACHUs, 0000IIeHne W KOHKPETH3aIuio, a0CTparupoBaHWe W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESITEIBHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIPHOE peIIeHWe 3a7ad  SBJSIETCS — peajm3armeit
ACATCIIBHOCTHOI'O IIpUHIUIIA 06yquH$[.

B crpykrype mnporpammbl yueOGHOTo Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUeCKue JIWHUHN: «Yucma u
BBIUUCIICHUS», «AJreOpandeckue BBIPKCHUSD», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIIUNY.
Kaxpmas u3 3TuX comepKaTelIbHO-METOJMUECKUX JIMHUH pa3BUBAETCS HA MPOTHKCHUU TPEX JIET
M3yUYeHHsI Kypca, B3aUMOACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3yueHust yueOHOTO Kypca
00y4aroIUMCcs PUXOAUTCS JIOTUIECKH PACCYXAATh, UCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3UM € 3THM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHYecKOro oOpa30BaHUS H
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO
si3pika. CoziepKaTenbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBIsSeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YMcina W BBIUUCICHUS» CIY)KUT OCHOBOH JUIsl JAJIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI OJIb30BAThCS AITOPUTMAMHM, & TAK)KE MPUOOPETCHHIO MPAKTUYSCKUX
HABBIKOB, HEOOXOJMMBIX ISl MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA ypPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PALMOHAIBHBIMH W HPPAMOHATBHBIMUA YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHHUN O JCHCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JUHUHU OTHECEHO K CpellHeMy 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanyecKuxX JIMHUH — «AJreOpandyecKre BBIPAKCHUS» U
«YpaBHEHUSI U HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOy4arommxcs
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOTO sl pelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
MpeIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE ocHOBHOTO 00111er0 00pa3oBaHus
y4eOHBI ~ MaTepwaa TPYINIUPYETCS  BOKPYr  pallMOHAIBHBIX  BBIPAXKEHHHA.  AsreOpa
JEMOHCTPUPYET 3HaYCHHE MaTeMaTUKU KakK s3bIKa NIl TIOCTPOCHUSI MAaTEMaTHUECKUX MOJeINeH,
OTIMICAHHUs TIPOLIECCOB U SIBJICHUH peaabHOro Mupa. B 3amaum oOyueHus anredOpe BXOIIT TakkKe
JanbHEelIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIIIEHUS,, HEOOXOIUMOro, B YAaCTHOCTH, IS
OCBOGHHS Kypca HWHGOpPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PaCCyXICHUU.



[IpeoOpazoBanre CHMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKECHHSI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanvie  (QyHKIMOHATBHO-TpAQUYECKOW JIMHUM  HAIEIIGHO HAa  IOJIyuYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIUAX KaK BaKHEHUIIEH MaTeMaTHYeCKOW MOJETH IS OTIMCAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae W odmecTtse. M3ydenue
MaTepualia CIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHS HCIIOJIb30BaTh Pa3IHMuHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MAaTEMATHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOPMHpPOBAHHUE MIPEICTABICHUNA O POJIM MAaTEMATHKH B Pa3BUTUH [IUBUIU3AIUU
Y KYJIbTYPBI.

CornacHo yuyeOHOMY TUIaHy B 7-9 Kjaccax u3ydaeTcs Y4eOHBIM Kypc «AnreOpay,
KOTOPBIM BKIIIOYAET CJEAYIOIINE OCHOBHBIE pPa3leNibl cofepkaHus: «Uucia W BBIYUCICHHSY,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHH.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Henenio), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEINIO).



COJEP/KAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHOH (OPMBI 3ammcu APOOeH K
npyroi. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAIOUMBAHUE PALlMOHAIBHBIX
grcen. ApudMeTHUecKue NEHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeesieHue, NpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OTpe/ieNIeHus], 3auch OonbluX 4ucesn. [IponeHTsl, 3anich NPOLIEHTOB B BUJE JIPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne NpuU3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM UHKCIIE MIpsiMasi U 0OpaTHasl MPOTNOPIMOHATBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHaMHU B BUJE (HOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOXKJIECTBEHHO paBHbIE
BBIPAXKEHHUs, IIPaBUJIa MPEoOpa30BaHMsl CyMM M NPOM3BEACHUI, MpaBHila PACKPBITUS CKOOOK U
MPUBEICHUS MOJJOOHBIX ClIaraeMbIX.

CBOMCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIIEM.

OpnouneHsl 1 MHOrowieHsl. CteneHs MHOrowieHa. CliosKeHHe, BBIYUTAHUE, YMHOKECHUE
MHOTOWIECHOB. DOpPMyIBI COKPAIEHHOIO YMHOKEHUS: KBaJpaT CyMMBI M KBaapaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IIpaBuia MpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUU.

JluHeitHOe ypaBHEHHE C OJIHOM MEPEMEHHOM, YHMCIO KOpPHEH JIMHEMHOro ypaBHEHUS,
peuieHue JHMHENHBIX ypaBHeHHMU. CocCTaBieHHE YPABHEHUW IO YCIOBUIO 3ajaud. PemreHue
TEKCTOBBIX 33/]1a4 ¢ IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpapuk. Cucrema JBYX JMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKU.
[Ipumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Toukn Ha mnpsmod. YUuciioBble NPOMEXKYTKH. PaccrosHue Mexny nByms
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcmucca M OopaMHATa TOYKHM Ha
KOOpAMHATHOM TiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonstue ¢ynkuun. I['paduk Pynkuuu. CBoicTBa (QYHKIMIA.
JIuneitnas Qynkuws, e€ rpapuk. ['paduk dynkuum y = |X|. 'paduueckoe pemieHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUA



KBangpatusiii kopenp u3 umcia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHbie
NpUOIIMKEHNUS UppalMOHAIbHBIX uncen. CBoiicTBa apupMeTHIeCKUX KBAJAPATHBIX KOPHEH M MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIECHUSAM. JlelicTBUTENbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpPaKeHH

KBanpatublil TpE€XusieH, pa3aoKeHUE KBaJPaTHOTO TPEXUWIEHA HA MHOKHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoid npodu. CroxeHwue,
BBIUMTAHHE, YMHO)KCHHUE, JICJICHUE anreOpamdecKkux apoOeil. PannonanbHbIe BBIpAKEHUS U HX
npeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIAIIMXCA K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIe ypaBHEHUS.

I'padmyeckas uHTEpnpeTanus ypaBHEHUN C JBYMS MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HUX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHON TmepeMeHHOW. CucTtembl
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

[Tonsarue pynkmuu. O6MacTh OonpeaeneHnss 1 MHOXKECTBO 3HaYeHH (yHKIMUA. CriocoObl
3aaHus QyHKITUH.

I'padux dynkumm. Urtenue cpoiictB dyHkinum mo e€ rpaduky. [Ipumepsl rpaduxon
(GYHKIHH, OTpaXKarolX peaabHble MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIIKE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxn. OyHkmun Y = X2, Yy = X3, Y = VX, y=|x|. [paduueckoe pelieHne ypaBHEHHIT i CHCTEM
YPaBHEHUM.

9 KVIACC

Yuciaa v BbIYMCTIEHUS

PanmonaneHble yKcna, upparioHadbHbIE YHCIa, KOHEYHbIE U OECKOHEYHBIE AEeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHUCEN, ACUCTBUTENbHBIE YHCIAa Kak OECKOHEYHbIE
JIecsITUYHble  ApoOu. B3auMMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOMXECTBOM
JEACTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHeHHE OEWCTBUTEIBHBIX YHCEN, apumeTuyecKkue NEHCTBUS C NEHCTBUTEIbHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Mpubnmmk€HHOE 3HAYCHHE BEIMYWMHBI, TOYHOCTh MpHOIMKeHus. OKpyrieHue YHuCen.
[Ipukuaka v olleHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOAAILUXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. Peuienue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTEIIECHEH
Pa3iIoKEHUEM HA MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHGHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIeckKiuM METOJIOM.

VYpaBHeHHe C ABYMs NEpEeMEHHBIMH U ero rpaduk. PemieHne cucreM IBYX JTHHEHHBIX
YpPAaBHEHUN C JBYMs IEpPEMEHHBIMM. PemieHue cucrem AByX YpaBHEHUMH, OJHO M3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpPOH cremeHu. |'paduueckass MHTEpPIpETANNs CUCTEMBbl YPaBHEHUHN C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENMHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB ¢ OJHOW mnepeMeHHOH. KBanparHele HepaBeHcTBa. ['padmueckas WHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

LORIIN1700

Ksagparnunas ¢ynkmus, e€ rpadpuk um cBoiictBa. IlapaGona, KooOpAWHATHI BEPIIHHBI
mapadoJIbl, 0Cb CHMMETPHUH MTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0Bble N0CJIEA0BATEIBHOCTH U NMPOIPECCUH

[ToHsiTHE YKMCIOBOI MOCIEIOBATEIILHOCTH. 3aIaHUE MOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO YIeHa.

Apudmernueckas U reomerpuueckas — nporpeccur.  DopMyasl  N-ro  4jeHa
apuMETUIECKON U TEOMETPHUUIECKON ITPOTPECCHIA, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4aeHOB apu(PMETHUECKOW M TEOMETPHYECKOM MpOTpPeccHid TOYKaMH Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHENWHBIN U 3KCIOHEHIIUANbHBIA pOCT. CII0kKHBIE TPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHS TIPOTpaMMBbl yueOHOro Kypca «Anredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLIJIOMY U HACTOAIIEMY POCCHUUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHSIM POCCHHUCKHUX MAaTeMaTUKOB H POCCHHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K MCIIOJIH30BAHUIO 3TUX JOCTHKEHUM B APYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealn3allud €ro Ipas,
MPEACTaBICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PA3UYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPakJIaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEeM, CBSI3aHHBIX C TMPAKTHYCCKUM MPUMEHEHHUEM TOCTHHKCHHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYacTHE€ B PEIICHHM IMPAKTHYECKUX 3a7a4 MaTeMaTHYeCKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCei
KU3HU JJIS1 YCHEIHON Mpo¢deCcCUOHANbHON EATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHs U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKO€e BOCIIMTaHHE:

CIIOCOOHOCTBIO K SMOLIMOHAILHOMY M A3CTETUYECKOMY BOCIHPHUATHIO MaTEMaTHUYECKUX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHUM, YMEHHIO BUIETh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlMe B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEeKa, NPUPOJbI M oOOIIecTBa, MOHHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak cdepbl 4elnoBeYecKOd MAesSTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM ACSITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HaHUS B MHTEPECax CBOErO 3/10POBbS,
BEJICHUS 3[J0POBOTO 00pasa >KW3HHU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATHH U
OTIbIXa, peryispHas (usuyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKAa pedrexcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM U pelieHus 3ajad B o0JacTH
COXPAaHHOCTH OKpYKAIOIIEH cpenbl, IUIAHUPOBAHUS TNOCTYIKOB W OLIEHKHM HX BO3MOXHBIX
MOCJICJICTBUH ISl OKpYKaIOIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
npoOseM U MyTel UX pPelIeHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBMSX HEONPEACIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOpeTaTh B COBMECTHOW JESITEIBHOCTH HOBBIC 3HAHMSA, HABBIKA U KOMIIETCHLIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B ()OPMUPOBAHUY HOBBIX 3HAHWW, B TOM 4HUCIIe GOPMYIMPOBATH HJIEH,
MOHATHS, TUIOTE3bl 00 0OBEKTAax U SBJICHUSX, B TOM YHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE pPa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIMM KOHTpMEp, KOPPEKTUPOBATH NPUHUMAEMblE€ PEIIECHUS U
nercTBUs, OPMYIMPOBAThH U OLIEHUBATh PUCKU U TIOCIEACTBUSL, (GOPMUPOBATH OTBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBLIC yqeﬁm,le JedcTBUA

ba3oBble Jornvyeckue aelcTBUS:

® BBIABISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM MAaTEMATHUYECKHX OOBEKTOB,
MOHSATHUN, OTHOIICHUA MEXKIy TMOHATHSAMH, (HOPMYIUPOBATH OMNpPENEICHUS TOHATHH,
YCTaHABIWBATh CYIIECTBCHHBIM NPHU3HAK KiIacCU(PHUKAIMKA, OCHOBAaHHUS [UIsi OO0OOIEHUs |
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

® BOCHPUHHMATH, (DOPMYIUPOBATH U MPEOOPA30OBLIBATH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpHIIATEIbHbIE, CIUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBIABJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEYHs B (paKTax,
JMAHHBIX, HAOMIONEHUSAX W  YTBEPKICHUSX, TNpemIaratb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEHN U MIPOTUBOPEUHI;

e JieJaTh BBIBOJIBI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3AKJITFOYCHHUH, YMO3AKITIOUCHHUH 110 aHAJIOTHH;

e pazOupaTh JIOKa3aTeIbCTBA MATEMAaTHYECKHX  YTBEPXKIEHUW (TpsIMbIE ©  OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOKHBIE JOKA3aTelbCTBA MaTEMaTHYECKHUX
(akToB, BBHICTPAaWBATh ApTyMEHTAILIMIO, IPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATD
COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crnoco0 pemieHus y4eOHON 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENLHO BBIJEICHHBIX
KPUTEPHUEB).

basoBble ncciaenoBareibCKue 1edCTBHS.

® ICMOJIb30BaTh  BOMPOCHI KAk  HMCCJENOBATENbCKUI  MHCTPYMEHT  MO3HAHUS,
dbopMynupoBaTh BOMPOCH, (UKCUPYIOIIME MPOTUBOpPEUHE, MPOOIEMY, CaMOCTOSATEIHHO
yCcTaHaBIUBATh HCKOMOE U JIaHHOE, ((OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIIHIO,
MHCHHE;

® MPOBOAUTH IO CAMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIA SKCIIEPUMEHT,
HEOOJBIIOe HCCIEAOBaHWE TI0 YCTAaHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTHYecKoro OObEeKTa,
3aBHUCHMOCTEN 00BEKTOB MEX Iy CO0OI;

® CaMOCTOATENbHO  (OPMYIHPOBATH OOOOIIEHHS ¥  BBIBOABI IO  pe3yiabTaTaMm
MPOBENEHHOTO  HAONIONCHUS, WCCIEIOBAHMs, OIEHHBATh JOCTOBEPHOCTh MOJNyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIECHNI;



® IIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOLIECCA, & TAKKE BBIIBUTATDH MPEAMNOIOKCHHS
0 €ro pa3BUTUH B HOBBIX YCIOBHSX.

Padora c undopmanueii:

® BBISBISATH HEIOCTATOYHOCTh W HM30BITOYHOCTH MH(POPMAIUU, TAHHBIX, HEOOXOIUMBIX
IUTSL PEIICHUS 3a/1a4H;

e BBIOMpATH, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH WHEPOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEICTABICHHUS;

e BEIOMpaTh GPOpMy IpecTaBICHU MHPOPMALMU U MIUTIOCTPUPOBATH pEIIaeMble 3a/1a4n
CXeMaMH, JuarpaMMaMu, HHOU TpadUKoi M X KOMOWHAITUSIMU;

® OICHUBATh HAJIEKHOCTH WH(OPMAIIUU 10 KPUTEPHUSIM, TIPEIIOKCHHBIM YUUTEIeM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIEe 1eliCTBHUS:

® BOCIPHHUMATH B (POPMYITHPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSAMHU U TEISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W IMHCHMEHHBIX
TEeKCTax, JaBaTh IOSCHEHHWS IO XOJy peIIeHHUS 3aJa4d, KOMMEHTHPOBATH TOJyICHHBIN
pe3yibTar;

® B X0Ji¢ OOCYKICHHS 3371aBaTh BOMPOCHI TIO CYIIECTBY 0OCYKIaeMOW TEMBI, TIPOOIEMBI,
pemaemMoi 3aaa4u, BHICKAa3bIBaTh WJCH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTaBISATh CBOH
CYXIIEHHsI C CYXICHHUSIMH APYrHX YYaCTHUKOB JMAIOra, OOHAapYy>KHBaTh Pa3IndMe W CXOJCTBO
MO3UIUH, B KOPPEKTHOU hopMe HOopMyTUpOBATh pa3HOTIACHS, CBOU BO3PAKEHUS;

® [IPE/CTaBJIATh PE3yJbTaThl PELICHUs 3aJaud, SKCIIEPUMEHTa, UCCIEIOBaHUs, POEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad Mpe3eHTalud U
0COOEHHOCTEH ayJUTOPUH,

® [IOHUMAaTh U HUCIIOJIb30BATh MPEUMYILECTBa KOMAaHAHON U UHAWBUIYaIbHOU pabOTHI MIpH
pelIeHnH y4eOHbIX MaTeMaTHUECKUX 3a/1ay;

® [IPUHUMAThH LI€JIb COBMECTHOM JEATENbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacipeensaTh BUIbI padoT, TOrOBapUBaThCs, 00CYKIaTh IPOLIECC U Pe3yIbTaT paboThI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

® y4acTBOBAThH B IPYIIOBBIX opMax paboThl (00CYXAeHUS, 0OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBl U JIPYTHE), BBIMIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTMMU YI€HaMU KOMaHJbl, OLIEHHWBAaTh KayecTBO CBOEro BKIaJa B OOIMIMUNA HPOAYKT IO
KpUTEpUsaM, chOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJIbHbIE YUeOHbIe JAeiicTBUS

Camoopranuszanmsi:

® CaMOCTOATENBHO COCTAaBJATH IUIAH, AJITOPUTM pEIIeHUs 3aJadu (WM ero 4acTh),
BBIOMpPATH CIIOCOO pEIeHUs ¢ YYETOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOU HH(OpPMAIIUH.

CaMOKOHTPO.Ib, IMOLMOHAILHBIH HHTEJLIEKT:

e BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI Tpoliecca U pe3yabTaTa pelieHus
MaTeMaTH4eCKOU 3a1a4u;

® MPEABHJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1ad¥, BHOCHUTH
KOPPEKTHBBl B JCSITETLHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, HANJACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;



® OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEATEIbHOCTU MOCTABICHHOU IIENTU M YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHXKEHHS HJIM HEOCTHUIKEHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenumst B 7 kJacce OOydarOUIMICS MOJYYHT CIEIYIOUINE IpPeJIMETHBIC
pE3ybTaThI:

Yuciia ¥ BbIYMCICHUS

BbinonHATh, couerass yCTHbIE M INUCBMEHHBbIE NPUEMBI, apuMeTHyecKue IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHMS] 3HAYEHUHW JPOOHBIX BBIPAKEHUHM, COJEpKAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT oAHOM (PopMBI 3amucu yucen K Apyroi (mpeoOpa3oBHIBATh JNECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHM B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BBINOJIHATE NPUKKUIKY W OLICHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUN YHMCIOBBIX
BBIPAKECHUH. BBINTONHATE NEWCTBYS CO CTENIECHAMU C HATYPaIbHBIMU NTOKA3aTEIISIMH.

IIpuMeHATh IPU3HAKY JEIMMOCTH, Pa3I0KEHUE Ha MHOKUTENHN HATYPAJIbHBIX YACEI.

PemaTte npakTHMKO-OPHEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYMH,
IIPONOPLHUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YIbTAThl PEILICHU 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTpPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonp3oBathk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATh €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX I€PEMEHHBIX.

BeimonsaTe npeoOpa3oBaHus LIEJI0T0 BbIPaKEHUSI B MHOTOWIEH MPUBEAECHUEM I10100HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOYICHA Ha MHOTOYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymniecTBIATh pa3noKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH ClaraeéMblX, IpUMEHEHUs: (GOopMysl COKPaIIEHHOTO
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWICHOB [UI pELIEHHWs pa3jIuyHbIX 3a4a4 M3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHOM TPaKTUKH.

Hcnonb3oBaTh CBONCTBA CTEMEHEN C HATYpalbHBIMM MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS H HEPABEHCTBA

PemaTp JMHElHbIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NMPUMEHSsI MpaBuja Mepexona OT
HUCXOJHOTO YypaBHEHUS K DPABHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre METOAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath mpuUMepsI Hap YHUCE, SBISIOMUXCS PELICHUEM JIMHEHHOTO YPaBHEHHS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTHM TpaduK JIMHEHHOTO YypaBHEHUS C ABYMs
MEpPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemath cucreMbl ABYX JIMHEHHBIX ypaBHEHHH C JByMS NEpPEMEHHBIMHU, B TOM YHUCIIE
rpaduIecKu.

CocraBiaTh U pemiath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX ypaBHEHUH I10
YCIIOBUIO 3a/layd, HUHTEPHPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3a/layl IOJy4YEHHbIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM
KOOpJIMHATaM, Jy4M, OTpPE3KH, WHTEpBalbl, 3alMChIBaTh YMCJIOBbIE TPOMEXKYTKHM Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € TOMOIIbIO (QYHKIMH HM3BECTHBIE 3aBHUCHUMOCTH MEXKIY BEIMYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTh, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid croco® MPeaCTaBlICHUs] U aHalu3a WHGOPMAIUKM, W3BIEKATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydyeHuss B 8 kJiacce OoOydarOmMICS TMOJMYYHUT CIEIYIONIUE MPEIMETHBIE
pEe3yIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonb3oBaTh HayanbHBIE MPEJICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHMCEN IS
CpPaBHEHHMsSI, OKPYTJICHHS M BBIYMCICHUH, HM300pa)kaTh [IEHCTBUTENIbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsTh TMOHATHE apU(PMETUYECKOTOo KBAJAPATHOTO KOPHSA, HAXOJUTH KBaJpaTHBIE
KOPHH, UCIIOJIb3YS MPU HEOOXOIMMOCTH KaJIbKYJIATOP, BBIIOIHATH PeoOpa3oBaHus BEIPAXKEHUIA,
COJIeprKalluX KBaJIpaTHbIE KOPHU, UCIIOIb3ys CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX M MalbIX YUCET C MOMOUIBIO JECATUYHBIX APoOer U
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSITh MOHSATHE CTENEHH C LENbIM I0Ka3aTeleM, BBIMOJHATh MPeoOpazoBaHUs
BBIPKEHUH, COZepKAIIUX CTENIEHU C LIEJIbIM MOKa3aTelIeM.

BBINONHATE TOXXJECTBEHHBIE MPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMHM JpoOsMu.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTh npeoOpa3oBaHUs BBIPOKEHUH IS pEUIeHMs pa3iMyHbIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS H HEPABEHCTBA

Pemate nuHelHbIE, KBapAaTHBIE YPABHEHUS U PallMOHAJIBHBIE YPABHEHUS, CBOJSAILIUECS K
HUM, CCTEMBI JIByX YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTh NMpocTeiNe NCCIE0BaHNsI YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UYHCIE C
IpUMEHEHHEeM TIpadUUecKuX TMpeICcTaBleHU (ycTaHaBIMBaTh, HUMEET JHM YpaBHEHHE WU
CHCTEMA YPAaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).



[lepexoauTh OT CIOBECHOH (GOPMYTUPOBKM 3aqayll K €€ anreOpanyeckod MOIETH C
IIOMOIIBI0 COCTAaBJICHUSA YPaBHEHMs WJIM CHCTEMbl YypaBHEHMiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJHOW MEPEeMEHHOH M MX CHCTEMBI, JaBaTh TIpa(uyecKyr0 HWILTIOCTPAIHIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonnmaTe © HCIONB30BaTh  (PYHKIMOHANBHBIE TOHATHS M SI3BIK  (TEPMUHBI,
CHMBOJIMYECKHE O0003HAUEHUS), OINpPENeNATh 3HAaueHWEe (DYHKIMHM IO 3HAUYCHHUIO apryMeHTa,
OTIPEJIeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (DYHKIMHK MO €&
rpaduky.

K xoHmy oOydenuss B 9 kJiacce OOydarOMMICS TMOMYYHUT CIEAYIONIUE TMPEIMETHBIE
pe3yNIbTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YIOPSAIOUMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIEC YHCTIA.

BoinonHsaTe apudmeTrueckrue JeMCTBUS C pallMOHAIBHBIMU YHCIaMH, cOUYeTas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUS C UPPAL[MOHATIBLHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs cTeneHel ¢ LeNbIMU NOKa3aTesIsMU U KOPHEH, BBIYUCIIATh 3HAUCHUS
YHCIIOBBIX BBIPA)KEHHM.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJIHATH IMPUKHIKY pe3yJbTaTa BbIYMCIEHUM,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHble M KBaJpaTHbIC YpPABHEHUS, YPaBHEHMs, CBOJAIIMECS K HUM,
npocTeiire JpoOHO-pallMOHaIbHbIE YPABHEHMSL.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JByMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBBIE 3amaud  anreOpanvyeckuM CIIOCOOOM C IIOMOIIBIO COCTaBJIEHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHMH C IByMsI IEPEMEHHBIMU.

[IpoBoaANTE MpocTeiile uccae0BaHus YPAaBHEHUN U CUCTEM YpaBHEHMM, B TOM YHCIE C
IIpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHUIl (ycTaHaBIMBATh, MMEET JIM YPaBHEHUE WU
cucTeMa ypaBHEHHH peleHus, €ClId UIMEEeT, TO CKOJIBKO, M IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, M300paxkaTh peEIICHUE
HEPaBEHCTB HA YHUCJIOBOM MPSIMOIi, 3alIUCBIBATh PELLIEHHE C IIOMOLIbI0 CUMBOJIOB.

Pemars cucTremMpl JMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pEIIeHUE CHUCTEMbl HEPABEHCTB HA YUCIOBOW MHPSMOI,
3alHUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a1a4.

DyHKUUH

Pacnio3HaBate (yHKIIMHM U3y4eHHBIX BUJIOB. [IoKa3bpIBaTh CXeMAaTHYECKU PACIIOJIOKEHHE HA

KOOPJMHATHOM TIOCKOCTH rpadukoB GyHKImi Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HAUCHHUI KOA(PPHUIIMEHTOB, OMUCHIBATh CBOIMCTBA

GbyHKIUH.



Crtpouth W HM300pakaTh CXEMaTHUYECKH IpaduKy KBaApaTHYHBIX (DYHKIHHA, OMUCHIBATH
CBOMCTBA KBaZpaTHYHBIX (DYHKIMNA MO UX TpaduKaMm.

Pacno3naBare  kBagpatnyHyro ¢QyHKOuio 1o  Qopmyine, NPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

YuciioBble N0OCT€10BATEIHLHOCTH U NPOrPeccuu

Pacnio3naBate apu(MeTHUECKYI0 U T€OMETPUUECKYIO TPOTPECCUU TPH Pa3HBIX CIOCO0ax
3aJlaHusl.

BEINONHATE BBIYMCICHHUS C HCIOJB30BaHHEM (OPMYI N-TO wWieHa apu(PMETHYecKOd u
F€OMETPHUUYECKOU MTPOTrPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOW TUIOCKOCTH.

Pemrate 3amaum, cBsI3aHHBIE C YHCIOBBIMH ITOCIIENOBATEIHLHOCTSIMH, B TOM YHCIIE 33a9d
W3 peabHOM XM3HU (C UCTIOJIb30BAaHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeUUCieHUs. ParnonanbpHbIe 25 1 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHIA I HEpaBeHcTBa 0 https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/HHATSL H rPAdHKH. DyHKLHH https://m.edsoo0.ru/7f415b90
bu6mmoreka [JOK
5 IT 000 6 1
OBTOpEHHE H 0bO0IErHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ucina u BeraucieHus. KaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpanveckre BHIPaKEHUS. 5 1 bubmuorexa [JOK
KBaaparublii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BHIPaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubmuorexa [JOK
5 15 1
ypaBHCHHS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnmuorexka [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hth[IszI:I;I/(r)T:.eeI;asci.ru 17§417af8
8 Oyukuuu. OCHOBHbBIE IOHATUS 5 bubmorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) 4 9
yHiLHH. HHCIOBbIC pyHicLILH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME



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

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
YHIHAH https://m.edsoo.ru/7f419d08
bub OK
6 YucioBble HOCIEA0BATEIBHOCTH 15 1 hgpgj;:;i;iilru 17§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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