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AnreOpa gBISIETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOI'O 0O0IIET0 0Opa3oBaHUS:
OHa 00€CIEeYMBAET MU3YYECHHUE JPYTUX NHUCLUMIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK W
TYMaHUTAPHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl MPOJOHKEHUS 00pa3oBaHUs U B
NOBCEHEBHOM ku3HU. PaszBurve y oOydarolmuxcs Hay4YHBIX [PEJICTaBICHUNA O
MPOUCXOXKICHUU M CYIIHOCTU alireOpandecKkux aOCTpakiui, crocode OTpaKeHUs
MaTeMaTUYeCKOM HAayKOW SIBJICHHUHW M MPOIECCOB B NPHUPOJE M OOIIECTBE, POJH
MaTEeMaTHYeCKOTO MOJCIUPOBAHNS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOAUMBIX JJIs
aJlanTaiui B COBpEMEHHOM IudpoBoMm obrmiectBe. M3ydenne anredbpbl obecreduBaeT
pa3BUTHE yMEHHUsS HaOII0JaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEpPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTHM apryMEHTHUPOBAHHO OOOCHOBBIBAaTH CBOU
NENUCTBUS UM BbIBOJBI, (QopMynupoBaTh yTBepkaeHHs. (OcBoeHHE Kypca aireOpsl
o0ecrnieuynBaeT pa3BUTUE JOTMYECKOrO MBIIUICHUS OOYYarOIIUXCs: OHM HCHOIb3YIOT
JENYKTUBHBIE W WHIYKTUBHBIE PpACCyXACHHs, 0000IIeHHEe U KOHKPETU3AIHIO,
aOctparupoBaHue u aHajgoruto. OOyueHue anreOpe MpenanonaraeT 3HAuYUTEIbHBIN
00BEM CaMOCTOSITENIBHOM NIEATEIbHOCTH O0YYaromMXCs, MOATOMY CaMOCTOSTEIbHOE
pellieHue 3a1a4 ABJSAETCS peann3aleil 1esTeIbHOCTHOIO IPUHILINIIA O0yYEHUSI.

B crpykrype mporpammel yueOHOro Kypca «Amnredpa» AJii OCHOBHOI'O OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPXKATEIbHO-METOJAMYECKUE JIMHUU:
«Yucna W BBIUMCICHUSY, «ANreOpandeckue BBIPAKEHUSD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxaas U3 3THX COIEpKaTebHO-METOANYECKUX JMHUN
pa3BUBAETCS Ha MPOTSHDKEHUU TPEX JIET M3Yy4EHUs Kypca, B3aUMOJCHCTBYS C JpYrHMHU
ero JUHMAMU. B Xxome wu3ydeHuss y4yeOHOro Kypca OOyYarolUMCs MPUXOJIUTCA
JIOTMYECKU PacCyXkaTh, HUCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN fA3bIK. B CBsizu ¢
3TUM B MPOTrpaMMy y4eOHOro Kypca «Anredpa» BKIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH,
MPE/ICTABIIEHHbIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4uecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIINE OBJIAJICHUIO 00 y4aroUMMUCs OCHOB YHUBEPCAIbHOTO
MaTeMaTuyeckoro sizbika. CopepxaTelbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Y4EOHOIO
Kypca «Anre0pay sSBIsETCS €r0 UHTErPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Hucnaa U BRIYKUCICHUS CIY>KUT OCHOBOW JJISl JaJIbHEHIIIErO
U3YYCHHUS MATEMAaTHKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYYaIOIIMXCS JIOTUYECKOTO
MBIIUICHAS, (POPMHUPOBAHUIO YMEHHSI TOJIb30BaThCS  aNTOPUTMaMM, a TaKKe
IPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX ISl MOBCEIHEBHOM >KU3HHU.
Pa3BuTue MOHATHA O YUCIIE HA YPOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHUS CBSI3aHO C
palMOHAILHBIMU ¥ HPPAMOHATLHBIMHU YHCIaMH, (OPMHPOBAHUEM MPEACTABICHUI O
JNCHUCTBUTEILHOM YMCJe. 3aBEpIIeHHE OCBOEHHUS YHCIOBOM JMHUM OTHECEHO K
CpeliHeMy o01IeMy 00pa30BaHUIO.

ConepxaHue AByX anreOpandecKux JIMHUNA — «ANreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHHUS U HEPABEHCTBa» CMOCOOCTBYET (HOPMUPOBAHUIO Y OOy4YAIOMIMXCSA



MaTEeMaTUYeCKOro arrapara, HEOOXOAUMOro JJid pelieHus 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad. Ha ypoBHE OCHOBHOTO
o0miero o0Opa3oBaHusi y4eOHBIM Marepuall TPYNIUPYETCS BOKPYr palldOHAJIBHBIX
BBIpOKCHUN. AJredpa AEMOHCTPUPYET 3HAYCHHE MaTeMaTHUKM KakK f3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJEJEH, OMUCaHUs MPOIECCOB M SBJICHUN pPeabHOTO
Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKXKe JajbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO0 MBIIIUICHUSI, HEOOXOJMMOro, B YaCTHOCTU, JJIsI OCBOCHHUS Kypca
nH(OPMATHKH, U OBJAICHUE HAaBBIKAMH JICTYKTUBHBIX paccyxiaenuil. [IpeoOpa3zoBanue
CUMBOJIBHBIX (OpM CHOCOOCTBYET pa3BUTUIO BOOOpaKEHUS, CIOCOOHOCTEN K
MaTeMaTH4ECKOMY TBOPUYECTRY.

Conepxanue (GyHKIHOHATHHO-TpaUUECKON JIMHUHM HAIEJIeHO Ha TIOJIydeHue
OoOy4JarolmuUMHCs 3HAaHUNU O (QYHKIUSAX KaK BaKHEUIIIEH MaTeMaTUYeCKOW MOJAENU st
OMMCAaHMSI W WCCIENOBAHUS PAa3HOOOPA3HBIX MPOIECCOB M SBJICHWM B TPUPOAEC U
obuiectBe. M3yueHue marepualia CoCOOCTBYET Pa3BUTHIO y OO0YyYarOUIUXCsl YMEHUs
UCIOJIb30BaTh Pa3JIMYHbIE BbIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATUKHU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpadudecKrue, BHOCUT BKJIaa B (GOPMHUPOBAHNE MPEACTABICHUN O POJIN
MaTE€MaTUKHU B Pa3BUTUU UBUIIU3ALNHA U KYJIbTYPBHI.

CornacHo yueOHOMY TuTaHy B 7—9 Kkiaccax u3ydaercs yuyeOHbBINH Kypc «Anredpay,
KOTOpPBI BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3ienbl colepxkaHus: «Yucna wu
BBIUKCIICHUS», «ANredpandeckue BBIPAKCHUS», «YPAaBHEHHUS U HEPABEHCTBAY,
«DyHKIUNY.

Ha usydenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 gyaca B Hememo), B 9 kiacce — 102
yaca (3 yaca B HEJIETIO).

BocnurareabHblii MOTeHIUAN npeaMeTa «MaTeMaTuKa»:

Hcnonp30BaHnEe BOCIIUTATENBHBIX BO3MOXKHOCTEH OPraHM3allMy ypoKa Ha YpPOBHE
OCHOBHOT'O 00I1IIEro 00pa3oBaHus MPEINoIaraeT:

[lopgnepxanne wHTEpECAa K YYEHHIO, K TMPOLECCY IO3HAHUSA, AKTUBU3ALUU
MO3HABATEIHHOM I€ATETbHOCTH 00 y4aroImuXCs.

BocnuTtanue co3HaTenbHON MUCHMIUIMHBI (YMEHUE YYUTENS MOKa3aTh Ba)KHOCTH
y4e0HO- MM03HABATEIbHOU JIEATEIbHOCTH, YUEOHON U TPYAOBON JUCIUIUINHBI).

@opMHUPOBAHME YMEHHMM W HABBIKOB OPraHM3allid  y4allUMUCA  CBOEHU
NeATEeNbHOCTH (OpraHu3alus CaMOCTOSTEIbHOM paboThl ydalluxcs, COOJIOJACHUE
TEXHUKA O€30MaCHOCTH M TUTHEHWYECKUX TPABUJI, CBA3AHHBIX C OCAHKOM U
opraHu3zaiei pabouero mecra).

Bocriutanue  kyapTyphl  oOmieHus  (opraHuzaiusi  OOLIEHUS Ha  YPOKe,
dbopMUpOBaHUs yYuTEJIeM YMEHHI CIylllaTh, BBHICKA3bIBaTh U apryMEHTHUPOBATh CBOE
MHEHHE).



@opMHpOBAaHUE M pa3BUTUE OLICHOYHBIX YMEHHM (KOMMEHTHMPOBAHUE OLIEHOK
yuuTeneM, OOCYXKAEHHE OLEHOK C y4dalllUMHCS, KOJUIEKTUBHOE OIICHUBAHHUE,
B3aMMOINPOBEPKA U OLEHUBAHUE JIPYT Ipyra yJaliuMHucs).

BocniutaHne TyMaHHOCTM (XapakTep OTHOIIEHHM «Yy4HUTENb — YYEHUK,
pPEryJIMpOBaHUE YUUTEIEM OTHOIIEHUN MEXIY yJallUMUCH).

OnHoll W3 OCHOBHBIX MEJIEd UW3Y4EHUS MaTEMaTUKH SBISIETCS PA3BUTHUE
MBIIJIEHUS, B IEPBYIO OYepeab a0CTPaKTHOTO MbIlIeHU. C TOYKH 3pEHUS] BOCTIUTAHUS
TBOPYECKOM JIMYHOCTH OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYPY MBIIUICHUS Y4allluXcs,
KpOME aNTOPUTMUYECKMX YMEHUH UM HaBBIKOB, KOTOpblE C(HOPMYIUPOBAHBI B
CTaHJAPTHBIX MpaBWiaX, (GopMynax U aarOpuTMax JACUCTBUM, BOLUIM 3BPUCTUYECKHE
MpUEMBbI KaK OOIIEro, TaK W KOHKPETHOT'O XapakTepa. JTH MPUEMBI, B YACTHOCTH,
bopMUpYIOTCS TIPU TMOUCKE PEIICHUS 3a/lad TMOBBIIIEHHOTO YPOBHS CIOXHOCTU. B
npolecce U3ydeHHs MaTeMAaTUKH Takke GOPMHUPYIOTCS M TaKUe KayecTBa MBIILICHUS,
KaKk cuja M TUOKOCTb, KOHCTPYKTUBHOCTb W KpPUTHYHOCTb. [[ns ajmanTauuu B
COBPEMEHHOM  HMH(POPMAILMOHHOM  OOLIECTBE  BaXHbIM  (DaKTOpPOM  SIBJIIETCS
dbopMupoBaHUE MATEMaTHUECKOTO CTUJISI MBIIIUICHUS, BKIIIOYAIOIIErO B €05l MHTYKIIHIO
U JIeQyKIHI0, 0000IIEHNE M KOHKPETH3alUI0, aHAJIU3 U CHUHTE3, KJIAaCCU(PUKAIUIO U
CUCTEMATHU3aL1I0, A0CTParupoBaHUE U AHAJIOTHIO.

Ha ypokax maTemaTtuku

Hcnonp30BaHUE BOCIMTATENIBHBIX BO3MOYKHOCTEM COIEPKAHMS TEMBI 4epes3
nos00p COOTBETCTBYIOIIMX 3a7ad [JIsl penieHus. BKiloueHne B YpOK HIPOBBIX
nporenyp Ui MOAJEp)KAaHUS MOTHBAIMM OOYYaroOLIUXCS K MOJIYYEHUIO 3HAHUIL.
[IpumeHeHne Ha ypOKE€ MHTEPAKTUBHBIX (QopM paboThl ¢ 00y4YarOUUMUCH:
UHTEIUIEKTYaJbHBIX ~ WUIP,  CTUMYJHMPYIOIIMX  [O3HABAaTEIbHYHD  MOTHBAIUIO
oOyuaromuxcs. [Ipumenenue rpynnoBoit paboTsl Uiau padOThl B Mapax, KOTOPbIE y4yaT
00y4JarImMXCcss KOMaHIHOM paboTe U B3aMMOJICHCTBUIO C IPYTUMU 00Y4arOIIUMUCH.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO/] OT OAHOW (POPMBI 3aMKCH
npobeit k gpyroi. I[loHsTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIMOHAIBHBIX  4uced. ApudMerhuyeckue JeUCTBUS €
pauroHaIbHBIMU 4uciaaMu. Pelienue 3aad u3 pealbHOM MPAKTUKU HA 4acTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OINpeAeieHue, IpeodpazoBaHue
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BHUJIE ApoOU U ApoOH B BUJAE MPOLEHTOB. TpU OCHOBHBIE 337a4d Ha
IIPOLICHTBI, pEIEHUE 3a/1a9 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pA3JIOKEHWE HA  MHOMKHUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUcMMOCTH, B TOM uucie OpsAMas U oOpaTHas
MIPONOPLUHOH AJILHOCTH.

AJsireOpaudecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIIOBOE 3HAUYCHUE BBIPAXKEHUS C IEPEMEHHON. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpeacraBienne 3aBUCHMOCTH MEXY BEIMUYNHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanre OYKBEHHBIX BBIPDAKECHUM,
TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHHUS, MpaBUia MpeoOpa3oBaHUs CyMM U
IPOU3BENCHUH, MPaBUJIa PACKPBITUS CKOOOK U TPUBEACHUS OJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYypaJbHBIM IIOKA3aTEIEM.

OpnHowieHbl U MHOroOwieHbl. CTeneHb MHOrouseHa. CloxeHue, BbIUMTaHuE,
YMHOKEHUE MHOTO4YJIEHOB. @DOpMynbl COKPAIIEHHOTO YMHOXEHHUs: KBaapar
CYMMBl W KBagpar pa3HocTH. PopMyna pa3HOCTHM KBajapaToB. PasznoxeHue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHIIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHCIIO KOPHEN JIMHEHHOIO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBbIX YypaBHEHUU. (COCTaBIEHUE YpAaBHEHUU IO
YCIJIOBHIO 3a/1a4l. Penienne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPAaBHEHU .

JluneiliHOe ypaBHEHHE C JIByMSI IIEpEMEHHBIMH U ero rpadguk. Cuctema IByX
JUHEWHBIX YpPaBHEHUW C JBYMs IIEpEMEHHBIMU. PelieHue cucrem ypaBHEHUI
crocoOOM TMOACTaHOBKHU. llpuMepbl pelieHds TEKCTOBBIX 3a/Jad C MOMOIIbIO
CHUCTEM YPABHEHUM.

DyHKUMHA



Koopaunara Touku Ha npsimoil. UucnoBble MpoMexyTKU. PaccTosiHue MexIy
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAnHATa
TOYKH Ha KOOPJAMHATHOM MIOCKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CroiictBa dhyHkiui. Jluneitnas gynkmuus, e€ rpaduk. I'paduk dhyHKIMn
y = |X|. I'padudeckoe peiieHHe JTMHEHHBIX YpaBHEHHH M CHCTEM JIMHCHHBIX
YPaBHEHUH.

8 KVIACC

Yuciaa 1 BIYMCICHUS

KBagpaTtHeiii kopenb u3 uucna. [loHstue 00 HppalMOHATILHOM YHUCIE.
HecsTuunble TpuOIMKEHUsT UppallMOHaIbHBIX uncen. CBOMCTBA apuMeTHUECKIX
KB/IPATHBIX KOPHEH W X MPUMEHEHHUE K MPEOOPA30BAHUIO YUCIIOBBIX BRIPAKCHUI
Y BBIYUCIIEHUSAM. [[efiCTBUTEIbHBIE YUCIA.

Crenens ¢ 1enbIM TTOKa3aTesneM U e€ cBoiicTBa. CTaHaapTHAas 3allKCh YKCIIA.

Anre0panvecKkue BbIPasKeHUsI

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAaApaTHOTO TPEXWIEHA Ha
MHOKUTEJIH.

AnreOpandeckass apodb. OCHOBHOE CBOKMCTBO anre0Opanveckoi JIpoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHUE, JeJeHUE aireOpanydeckux ApoOeit.
PanronanpHbIe BRIpOXKEHUS M KX TTPEo0Opa3oBaHuE.

YpaBHeHUs U HEPABEHCTBA

KBagpaTtHoe ypaBHenuwe, ¢GopMmyaa KOpHEH KBaIpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienne ypaBHEHU, CBOASIIUXCA K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiiue 1poOdHO-paliMOHATLHBIE YPABHEHUS.

['padmueckass uHTEpHIpETAIUS YPaBHEHUN C IBYMS IMIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpPaBHEHUN C JBYMs NepeMeHHbIMU. [IpuMepbl pelieHuss CcHucTtem
HEJIMHEHWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a71a4 alreOpandeckum CriocoOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucrtemMbl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DOyHKUIMHA

[Tonsatue Qyukuuu. OOIaCTh ONpeAeieHUs] W MHOXKECTBO 3HAYCHUM
¢bynkimu. CrocoObl 3a1anus PyHKIIHA.

I'padux ¢ynxuuu. YUrenune cBoiicTB QpyHkuuu no e€ rpaduky. [Ipumepsi
rpaduKoB GyHKIIHMA, OTPAXKAIOIIUX pPeabHbIC MPOIIECCHI.



DYHKIMK, ONUCBHIBAIOIIME IPAMYI0O M OOpaTHYK IPONOPLUHOHAILHBIE
3aBHCHMOCTH, UX rpadukn. @ynknmn Y = X2, y = X3, y = Vx, y=|X|. I'padnueckoe
pelleHre YPaBHEHHI U CUCTEM yPABHEHUIA.

9 KJIACC

Yucaa 1 BBIYMCICHUS

PanmonanbHbie yncna, UppaldoHalbHbIC YUCIa, KOHEUHbIE U OECKOHEUHbIC
JeCATUYHBIC APoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, ICUCTBUTEIbHbBIC YHCIIA
Kak OECKOHEYHBbIC JCCATUYHBbIC aApoOu. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU IIPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHWCEN, apuPMeTH4YecKue JeHCTBUA C
NEUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIETO0 MHpPA, UIMTEIBHOCTH IPOLIECCOB B
OKPYKAarOIEM MUPE.

[TpubnuxEHHOE 3HAUCHUE BETUYMHBI, TOUHOCTh MpUOImKeHus. OKpyrieHue
yucell. [Ipukunika v oueHkKa pe3yiabTaTOB BEIYUCICHHM.

YpaBHeHUs] M1 HEPABEHCTBA

JlunentHoe ypaBHeHue. Penienre ypaBHEHNM, CBOASAIINXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUI, CBOIAIIMXCS K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. lIpuMepsl pelieHus ypaBHEHUNW TPETbEU U 4ETBEPTOM
CTETICHEN PA3JIOKEHUEM HAa MHOKHUTENH.

Pemenue npoOHO-paninoHaNbHBIX ypaBHEHUW. PemieHne TEKCTOBBIX 3a7ad
anreOpandeckuM METOIOM.

VYpaBHeHHE C ABYMsI MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem ABYX
JIMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. Pemenue cucreMm AByX ypaBHEHUH,
OJIHO W3 KOTOpBbIX JHHEHHOE, a JApyroe — BTOpoM creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienue TeKCTOBBIX 3a/1a4 aNredpanyeckum CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBanpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpnpeTanvsi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMM.

DOyHKUIMHA

KBagparnunas dynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThI
BEPIIUHBI Tapad0JIbl, OCb CHMMETPUH MTapadOoJIbL.

I'paduxn pynkmuit: Yy = kx, y = kx + b, y =k/x, y = x5, y =x, y = || u ux
CBOMCTBA.

YucsioBbIe MOCTIEA0BATEIbHOCTH U IPOrPeccuu



[loHsATHE YKCIIOBOM TMOCIENIOBATENBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
PEKYppeHTHOM popMyIo U Hpopmysoi N-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccud. dopmynsl N-ro 4ieHa
apu(MeTHYEeCKON U TEOMETPUIECKON MPOrPEeCCUil, CYMMBI NEPBBIX N UJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKOW M TE€OMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIM U 3KCIOHCHIUAIBHBIA POCT.
CroxHbI€ TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MaT€MaTUKH, LIEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCUUCKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAayKd, OCO3HAHHUEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa3oBaHUsl Ha MPOTSXKEHUM BCEW KM3HU JI1 YCHEIIHOM MpodeccHOoHaIbHON
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAUBUAYAIBHON TPACKTOPUU 00pa30BaHMsI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTPIO K SMOLMOHAIBHOMY M 3CTETHMUECKOMY  BOCIHPUSTHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMEd B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKU U MAaTeMaTUYECKOM KYJIbTYpOM Kak CpelCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEeATEITbHOCTH;



6) ¢usuyeckoe BocnmuUTaHUe, GOpPMHpPOBaHHE KYJIbBTYPHI 310pPOBbS H
3MOLHMOHATBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTHYECKHME 3HAHUSA B HMHTEPECaX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pPOBOrO0  o0Opaza KU3HU  (30pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKa pEQIIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOTo e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYECKOe BOCIIUTAHME:

OpUEHTALMEN HAa MPUMEHEHHE MATEMATHYECKUX 3HAHWUM IS PEILIECHUs 3a1a4
B 00JaCTH COXPAHHOCTU OKpY’Kalolled Cpeibl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM HX BO3MOJXKHBIX IIOCJIEICTBHI I OKPYXKaroIIEel Cpeabl, OCO3ZHAHHEM
r100aabHOr0 XapakTepa 3KOJOTHUYEeCKUX MPOoOJieM U MyTel X pelleHus;

8) ajanranus K M3MEHSIOIMMCS YCJOBHUSIM COLMAJBHOH M NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEAETIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHHE YUYUTBHCS y NPYruX JIIOJAEH, MPUOOpeTaTb B COBMECTHOM JAESTEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM Y KOMIIETEHIIUN U3 OIBITA IPYTHX;

HEOOXOJMMOCTBI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIIOTE3bI 00 0OBEKTaX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUUUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0O KaK BbI30B, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTHUPOBAThH
OpUHUMAaeMble pPELICHUs] U JAEeUCTBUSA, (POPMYIMpPOBaTh W OLEHUBATh PUCKU U

nocneACTBUsA, POPMUPOBATH OMBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBIIBIIITHh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLIEHUI MEXIy MOHATHAMH, (POPMYIUPOBAThH
ONpEACNICHUs]  MOHSATUN, YCTaHABJIMBaTh CYIIECTBEHHBIH MpPU3HAK
KJaccu(UKaIMi, OCHOBaHUS JJii OOOOILIEHHUS U CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUPOBATH M  MPEOOPA3OBBIBATh  CYKICHUSA:
YTBEpAUTENbHbIE M OTpHULATENIbHbIE, €IMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBISIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUU  JJIsl  BBIABICHUA ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX M
VHAYKTUBHBIX YMO3aKJIOUCHUH, YMO3AKJIFOYEHHUH 10 aHAJIOTUY;

pa3doupaTh JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUHN (TMPSIMbBIC U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIHLHO HECJIOKHBIE JOKa3aTelbCTBa
MareMaTudeckux (akToB, BBICTpAWBATh apryMEHTAIUIO, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;
BEIOWpATh CIOCO0 permieHusl ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIICOBATCILCKHA WHCTPYMEHT ITO3HAHMS,
(dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJILHO YCTaHaBIMBAaTh HWCKOMOE U JaHHOEe, (HOPMHPOBATH
THUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOANTH 110 CaMOCTOSITEIbHO COCTaBJICHHOMY IUTAaHY HECIIOKHBIN
DKCIICPUMEHT,  HEOOJIbIIOE  MCCJICJAOBAaHHE 1O  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITETILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI 1O Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNU;

MIPOrHO3UPOBATh BO3MOYKHOE Ppa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUIATh
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAlUU, JIaHHBIX,
HEOOXOAMMBIX JIJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
MH(}OpMAaIINIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (QopMy TpeAcTaBICHHUs HWHGOOpPMALMM W HLIIOCTPUPOBATH
peliaeMble 33Jauyd CXE€MaMH, JauarpamMMamM, HHOM Tpadukod M uX
KOMOMHAIIUSIMU;

OLIEHUBATh HAAEKHOCTh WH(OPMALMU O KPUTEPUSM, MPEIJI0KEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSMH U IIEJIIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0JI¢ 0OCYXXJCHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOIN TEMBI,
MpoOJIeMBl, pelIaeMoi 3aaun, BICKa3bIBAaTh UJICH, HAIIETICHHBIC HA MTOM CK
pEIICHUsI, COIMOCTABJISITH CBOM CYXACHUS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKMBATh Pa3IMYUe W CXOJCTBO ITO3HIIMH, B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICIOBAaHUs,  TPOEKTa,  CaMOCTOATEIHLHO  BBHIOMpATh  opmar
BBICTYIUJICHUS C y4ETOM 3314 MPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPUH;
NOHMMATh W HUCIHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW |
WHIWBUYaTbHOM pPaOOTBI TpU pEIICHUH YYeOHBIX MAaTeMaTHYECKUX
3ajay;

MPUHUMATH 11€1b COBMECTHON JEATEIHbHOCTH, IAHUPOBATh OPTaHU3aIIHIO
COBMECTHOM palOThl, pacnpeAcysTh BHABI pabOT, I0roBapuBaThHCH,
o0cyXaaTh MPOIIeCC M pe3ysbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIXx (opmax padboTel (0OCYXIeHUs, 0oOMeH
MHCHUSIMH, MO3TOBBIC INTYPMBI WM JPYTH€), BBIMOJHATH CBOK YacTh
paboThl M KOOPAMHUPOBATH CBOW JICUCTBUS C APYTUMHU YJICHAMU KOMAaH/IbI,
OILICHMBATh KA4e€CTBO CBOETO BKJIJa B OOIMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE el CTBUS
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJISATH IUIAH, AJITOPUTM pELIeHUs 3adadd (WM €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MHGOPMAITIH.

CﬂMOKOHTpOJ'Ib, IMOIUOHAJIBbHBbIN HHTEJIEKT:

BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJSL —mpolecca |
pe3yJibTaTa pEelICHUs MAaTEMATUYECKOM 33/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUU
3a/1a4M, BHOCHTb KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMICHHBIX OMIMOOK, BHISIBICHHBIX TPYIAHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3YJbTaTa ACATEIBHOCTH MOCTABJICHHOW LIENIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WM HEIOCTUKEHUSI 11eJIH,
HAXOJUTh OMIUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolIUMCS TMONYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yuciia u BIYUCTEHUS

BrImonHATh, codeTass YCTHbIE U MHUCbMEHHBIE MPUEMBI, apu(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUs YHUCIIOBBIX BBIPAKECHHM, MPUMEHSITH pPa3sHOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIUHUCIICHUSI 3HAYEHUW NPOOHBIX BBIPAKEHUM, COMEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexomuth OT ogHOW (HOPMBI 3amucH 4YUCEN K APYyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHUMBATh U YNOPSIAOYUBATH PAllMOHATIBHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BbIPaKEHUW. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMHU
MOKa3aTEeISIMH.

[IpuMeHsAT,  MOpU3HAKK ~ JEIMMOCTH,  Pa3JOKEHHUE Ha  MHOXHUTEIU
HATypaJIbHBIX YUCEN.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4H, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPONOPUHUOHAIBLHOCTBIO BEIUYWH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4€TOM OTPaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.

AsredOpanvecKkue BbIPasKeHUs!

Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CUMBOJIMKY, MPUMEHSThH
e€ B MpoIlecCe OCBOEHUS YU4EOHOr0 Marepuarna.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUW NpU 33JaHHBIX 3HAUYEHHSIX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHUsi — [EJOr0  BBIPAXKEHUS B MHOTOWICH
PUBEJICHUEM TOJIOOHBIX CIIAaraeéMbIX, PACKPBITUEM CKOOOK.

BBINMOMHATE yMHOXXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIO4JIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYIIBI KBaipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyliecTBIATh Pa3iI0KEHHE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU  CllaraeMbix,
npuMeHeHUs1 GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpuMensaTh peoOpa3zoBaHusi MHOTOWICHOB JJIS PEIICHUS] Pa3IMUHBIX 3a7a4
U3 MaTEMAaTUKHU, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTe CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEJSAMU IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoAa OT UCXOJHOTO YpaBHEHHUS K PaBHOCHIbLHOMY eMy. IIpoBepsTs, sBisercs
JIM YUCII0O KOPHEM YPaBHEHHMS.

[IpumensTh rpaduyecKkre METObI MPU PEIICHUN JIMHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTh mnpuMepsl Map 4YKCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTOo
YPaBHEHHUS C IBYMS IIE€PEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TpaduK JUHEHHOrO0 YpaBHEHHsS C
JIBYMS TEPEMEHHBIMH, TMOJB3YSICh TpaUKOM, MPUBOIUTH MPUMEPHI pPEUICHUS
YpaBHEHMUS.

Pemiath cucteMbl IByX JJUHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qyucie rpaduuecky.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHM TI0 YCIOBHUIO 3a/laud, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4H IOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHON NPSMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JTy4H, OTPE3KH, NHTEPBAJIbI, 3aAIHCHIBATh YHCIOBBIE MPOMEXKYTKH Ha
aNreOpanyecKoM S3bIKE.

OTtMeyaTh B KOOPIAMHATHOM TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIMHATaM,
CTpouTh Tpaduku TMHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TOMOIIbIO (PYHKUMNA HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMY MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii cnocod MpeACTaBICHHUS W aHaIM3a WH(OpManuu,
M3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pEasbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xoHiy obOydeHuss B 8 KJjacce OOyYAOMIMIACS TOMYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia v BIYUCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAIPaTHOTO KOPHSA, HAXOAHThH
KBaJIpaTHbIE KOPHHU, UCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHHU, HCIHOJb3Ys
CBOKCTBA KOPHEM.



Hcnonb3oBaTh 3anucH OOJBUIMX M MAJIbIX YHMCET C MOMOLIBIO JECSITHUHBIX
npobeii u crenedeit yucna 10.

AureOpanyecKue BbIPaKeHUsA

[IpuMeHATh TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BbINONHATE TOXKIECTBEHHbIE NpeoOpa30BaHUs PAllMOHAIBHBIX BBIPAKEHUMN
Ha OCHOBE IpaBWJI ACHCTBUI HaJ] MHOTOWIEHAMHU U aJIreOpanuyecKUMH IpoOsiMU.

PackiiagpiBaTe KBapaTHBIN TPEXUIJICH HA MHOKUTEIH.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs ¥ HEPABEHCTBA

Pemate nuHElHbIE, KBaJpaTHbIE ypaBHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJSIIMECA K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHECHHH, B
TOM YHCJIE C IPUMEHEHUEM IpapUUecKUX MpeAcTaBIeHUN (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHWE WJIM CHCTEMA YPAaBHEHMI PEIICHHsS, €CIIHM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauM K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4¥ NOJIy4ECHHBIN PE3YJIbTaT.

[IpuMeHsATh CBOMCTBAa YWCIOBBIX HEPABEHCTB MJisi CPABHEHUS, OLICHKH,
pemars JMHEHHbIE HEPAaBEHCTBA C OAHOW NEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpaduYecKy0 HWUTIOCTPAllMI0O MHOXKECTBA pELICHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKUUH

[ToHnMaTe U KCIONB30BaTh (PYHKIMOHAJIbHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHHUS), OMPEACNATh 3HAUCHHE (PYHKIUHM MO 3HAYCHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX (YHKIUI BUAA:

y=kix,y =x%4y=x%Y=|X,y = Vx onuceBaTh CBOICTBAa YHCIOBOIL
dbyHKIIMN 10 €€ TpaduKy.

K kxoHiy oOyueHuss B 9 kiacce oOydYarolUiCs TMONYYUT CIEIYIOIINE
MPEIMETHBIE PE3YJILTATHI:

Yuciaa 1 BBIYMCICHUS

CpaBHUBATH U YHIOPSAJOUMUBATH PALIMOHATBHBIE U UPPALIMOHAJIBHBIE YHCTIA.

Bomonusate apudmernyeckue JEHCTBHS C  palMOHAJIBHBIMU  YHUCIIAMH,
coyerass YCTHbIE W NHUCbMEHHbIE TMPUEMBI, BBIIOJHATh BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIIAMH.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHUCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisATb EWCTBUTENBHBIE 4YHCJA, BBIIOIHATH NPUKHUIKY pPE3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUsI 1 HEPABEHCTBA

Pewars JIMHEVHBIE W KBAaJpaTHBIE YPAaBHEHMWs, YPaBHEHUS, CBOIAILIMECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucrembl ABYX JMHEUHBIX YPaBHEHUW C JIBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIIETCS JIUHEU HBIM.

Pemiath TEKCTOBBIE 3a7adyd aIreOpPanvyecKUM CIIOCOOOM €  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJIE C IPUMEHEHNUEM IpapUuecKuX MpeAcTaBIeHUN (ycTaHaBIMBATh, UMEET
JY YpaBHEHME WM CHUCTEMa YPABHEHHMM pELICHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

PemaTte 5MHElHbIE HEPAaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, W300pa)KaTh
pEelIEHNEe HEPAaBEHCTB HA YMCIIOBOW MPSAMOM, 3alMCHIBATh PEIIEHUE C IMOMOULIBIO
CHUMBOIJIOB.

Pemlatb  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBbI
HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3alUCBIBATH PELICHHUE C OMOIIBIO CUMBOJIOB.

Hcronbp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHBIX 3a/1a4.

DyHKUUH

PacriozHaBath (QyHKUMM HW3y4e€HHbIX BUIOB. [loka3blBaTh CXeMaTHUYECKU

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buma: y = KX, y
=kx+ b y=kix,y=ax +bx +c,y=x,y=+x,y = |x], B 3aBucuMocTH OT
3HaYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Crpouth U M300pakaTh CXEMaTHMUECKU TpapUKU KBaJpaTHUUHBIX (PYHKLUH,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIH 1O UX TpaduKam.

Pacno3naBarh KBagpaTuuHyro (QYHKIUIO 110 (hopMyJie, IPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (YHKLIMNA U3 peaTbHOU KU3HU, (PU3UKHU, TEOMETPHH.

YucioBbIe OCTEA0BATEbHOCTH U NIPOrpeccun

Pacno3naBath apu(pMETHUECKYI0O U TE€OMETPHUYECKYI0 IPOrPECCUH IpH
pa3HbBIX crioco0ax 3aaHusl.

BbINONHATE  BBIUMCIEHHMS C HUCHOJb30BaHUEM (opMyl N-ro  yJeHa
apuPMETUIECKON 1 TeOMETPUYECKON MPOrPECCUii, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh uJieHbl MOCIEAOBATEILHOCTH TOYKAaMU Ha KOOPAMHATHOM
IIJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE INTAHUPOBAHHUE
8 KNIACC

KounuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM nudpoBbIe
Ne n/m P Kourposbhubie | TIpakrudyeckue (uubp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bu6moreka [IOK
1 Uucna u Beuucienus. KBajapaTHpie KOpHH 15 1 (BKP) https://m.edsoo.ru/7fA17af8
Uucna u BeraucieHus. CTeneHb ¢ IeIbIM bu6moreka IIOK
2 7 1
IIOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKue BhIPpaKCHHUS. 5 1 bu6motexa [IOK
KBanpaTtHblil TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpakeHUsl. 15 1 bu6mmorexa LIOK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bu6morexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 3 bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6moreka [IOK
7 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6moreka IIOK
8 o .0 5 1
YHICITHH. LICHOBHRIC HOMITIA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9 1
yniuus. ucxoie pyniumi https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 IT 0600 6 1 6
OBTOPCHHG H OOOOICEHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasbnbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Uucna v Berurcienus. JleficTBUTenbHbIC 9 1 (BKP) bubmotexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJIHOW MEPEMEHHOU https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmorexa [IOK
yYpaBHEHU I https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTsa 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
1 1
> DyHuun 0 https://m.edso00.ru/7f419d08
bu6moreka [JOK
6 YucnoBeie MOCIEI0BATENBHOCTH 15 1 https:/m.edsoo.ru/7fA19d08
7 [ToBTOpeHue, 0000IIeHHE, CHCTEeMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



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