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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
oOpa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX TUCIHUIUINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOECHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM KU3HU. Pa3BuTne y 00ydaromumxcs
HAYYHBIX TPEACTABICHUA O TMPOHCXOXKACHUU U CYIIHOCTH anreOpanyecKux
a0cTpakuuii, cioco0e OTpaskeHUs] MaTEeMaTHUECKOI HayKO#l SIBJICHUHN U MPOLIECCOB
B MPUPOJE W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOppl oOecreynBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUST OOYyYaroIMXCsA: OHMU HCHOJB3YIOT JAEIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3AlNI0, a0CTparupoBaHue u
anajoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITETFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esITeNIbHOCTHOTO MPUHIINIA 00YIeHUS.

B crtpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpyrMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3pika. CoaepKaTelbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUM O JEHCTBUTENHLHOM YHCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HEOOXOJUMOTO ISl PELICHUS 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JIeAYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOy4aroluMHUCs 3HaHUM 0 (QYHKIUSAX KAaK Ba)KHEHIIEW MaTeMaTHYecKON MoJenu
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaJ B (OpMUpPOBaHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIUYUCICHUA», «Anredpanyeckue BBIpKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHOU (HOPMBI 3amKcu
npobeit k apyroi. IloHsTHe panuMOHAIBPHOrO YMCIA, 3aMUCh, CPABHEHHE,
YIOPSIOUMBAHUE pallMOHANbHBIX 4Hucell. Apudmernyeckue AEUCTBUA C
palMOHAIBHBIMU YHCIIaMH. PenieHue 3amad U3 peajbHOM NMPAaKTUKU HA YaCTH,
Ha JApooOw.

CreneHp ¢ HaTypalbHBIM IOKa3aTeleM: OIpeaesieHHe, Mpeodpa3oBaHue
BBIPQXKEHUI Ha OCHOBE OIpeAeseHUs], 3amuch Oosbliux uucen. lIpoueHTsl,
3aMucCh MPOLIEHTOB B BUJE ApoOU U JpoOH B BUAE MPOLEHTOB. Tpu OCHOBHbIE
3a/1a4M Ha NPOLEHTHI, PELICHUE 3a/1a4 U3 PEATbHOU MPAKTUKH.

[IpuMmeHeHne TpPU3HAKOB JEIHMOCTH, pAa3J0KEHUE HAa MHOKUTEIN
HaTypaJbHbIX YHCEIL.

PeanbHble 3aBUCMMOCTH, B TOM uucie IHpsMas U oOparHas
IIPONIOPLIUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

[lepeMeHHBIE, YHCIIOBOE 3HAYEHHE BBIPAKEHUS C TEPEMEHHOM.
Jlonyctumble 3HadeHHs INepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXKIY
BeIMYMHAMH B Bue Gopmyibl. Beruncnenus no dopmynam. [IpeodbpazoBanue
OYKBEHHBIX BBIPQKECHHMH, TOXJIECTBEHHO paBHbIE BBIPAKEHUS, IpaBHUIIa
npeoOpa3oBaHUsd CyYMM U TPOU3BEICHUN, MpPABUIA PACKPBITUS CKOOOK U
MIPUBEJEHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

Opnnounensl u  MHoOrowieHel. CreneHp MHorouneHa. CrnoxeHue,
BBIYMTAHNE, YMHOKEHNE MHOTOWIEHOB. DOPMyIbI COKPAIEHHOTO YMHOKEHUS:
KBaJgpaT CyMMbl M KBaapar pasHocTH. @Dopmyna pa3HOCTH KBaJIpaTOB.
Pa3nosxenne MHOTOYJIEHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHS, IpaBuUiia NMPeoOpa3oBaHUs YpaBHEHMUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIuHeHOe ypaBHEHHE C OJHOU NEPEMEHHOM, YMCIIO KOpPHEH JIMHEHHOIO
YPaBHEHUS, pEUICHUE JMHEWHbIX ypaBHEeHHMH. CoCTaBiI€HHE YpaBHEHUH 110
YCJIOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiliHoe ypaBHEHHE C JIByMsl MEpeMEeHHbIMU U ero rpaduk. Cucrema
IBYX JIMHEWHBIX YpaBHEHUM C JBYMs [EpeMEHHbIMU. Pelienue cucrem



ypaBHEHHUI CcrocoOOM MOACTaHOBKU. [IpuMephl pelieHusi TEKCTOBBIX 3a/ay C
MIOMOIIBIO CUCTEM YPABHEHHIA.

DOyHKIUU

Koopaunara toukm Ha npsmon. YwucimoBble npomexyTku. PaccrosHune
MEXIy IBYMSI TOUKAMH KOOPJIUHATHOW MPSMOM.

[IpsimoyrosbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opuHaTa
TOYKH Ha KOOPAMHATHOM IuIOCKOCTH. [lpumepbl rpadukoB, 3adaHHBIX
dopmynamu. Utenne rpadukoB peasbHBIX 3aBUCUMOCTEH. [loHsTHE DyHKIHIN.
I'paduk ¢ynkuuu. CsoiictBa ¢yHkiuil. Jluneiinas ¢yHkius, €€ rpaduk.
I'paduk dynkuun Yy = [X|. ['paduueckoe pelieHne JMHEHHBIX YPaBHCHHH WU
CHCTEM JIMHEUHBIX YPABHECHUM.

8 KNIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucia. I[lonstue o0 HppanmoHAIBHOM YHCIIE.
JlecaTuunblie MPUOIMHKCHUS UpparoHaIbHbIX YHCEJL. CaoiicTBa
apu(METHYECKUX KBaJpaTHBIX KOPHEW M WX MPUMEHEHHE K MpeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHHUM U BBIYUCICHUSAM. [[eliCTBUTEIbHBIE YHCIIA.

Crenenb c HenbIM MokazarenemM U €€ cBoiicTBa. CTaHIapTHas 3alHUCh
quca.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHbpiil TpEXuiieH, pa3JIOKEHUE KBAJPATHOIO TPEXUIEHA Ha
MHOXHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO alredpanyeckou Iapoowu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE, JEJICHHE alreOpanyeckux IapoOei.
ParmonanbpHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysia KOpHEW KBaJApPaTHOTO YPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H
KkBajspaTHbIM. [IpocTeiimue ApoOHO-pallMOHAIbHBIE YPABHEHUS.

I'paduueckass uHTEpHpeTanvsi ypaBHEHHM C JIByMs TEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX YpPaBHEHUU C ABYMsl IlepeMeHHbIMHU. [lpumepsl pereHus
CUCTEM HEJIMHEHHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrIocoooM.

YucnoBble HEpaBeHCTBA M HUX CBoMcCTBAa. HepaBeHCTBO ¢ OaHOHU
MIEpEMEHHON. PaBHOCUMIBHOCTh HEpPaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM
nepeMeHHo. CUCTeMbl TMHEUHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUU



[Tonartue ¢ynkuun. OOnacTe ompenereHUs W MHOXKECTBO 3HAYCHUHN
¢bynkuuu. CiocoObl 3a1anus PyHKITUH.

I'paduk dynkiuu. Ytenue cBoitcTB ¢yHkimu no e€ rpaduky. [Ipumeps
rpadukoB QyHKUINN, OTpaKaIOIIUX PEAIbHBIE MPOIIECCHI.

OyHKIMM, OMMCHIBAIOUINE MPSAMYI0 M OOpaTHYIO NPONOPIHMOHATIHHBIC
3aBHCHMOCTH, nX rpadukn. Oymkmmm y = X2, y = X3, y = VX, y=|x].
['padmyeckoe penieHrne ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciaa 1 BBIYUCTCHUSA

PanmonansHple  4yncna, UppalMOHAIBHBIE  YUCIA, KOHEYHBIE U
OECKOHEYHbIE JEeCATUYHBbIE JpoOU. MHOXKECTBO JIEMCTBUTENBHBIX YHUCET,
JNEUCTBUTENBHBIE YHCIa KaK OECKOHEUHbIE JeCATUYHbIE JpoOHu. Bianmuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCENl U
KOOPAMHATHOM IIPSAMOM.

CpaBHEHHE JCUCTBUTENBHBIX 4YHUCEI, apU(PMETUUYECKHUE NEUCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO MHpA, JUIMTEIBHOCTh IPOLECCOB B
OKpPY’KarOILEM MUPE.

[IpuOnuk€HHOE  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  NPUOIMKEHUS.
Oxkpyrnenue yncen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCS K TUHEUHBIM.

KBanmparnoe ypaBHenue. Pemenne ypaBHEHUM, CBOJSIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHHe. [IpuMepsl pemeHus ypaBHEHHM
TPETHEU U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-panmoHaIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4y
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem aByX
JUHEWHBIX YPaBHEHUN C JByMsS IIEpeMEHHbIMU. PemeHue cucrem aByx
YPaBHEHMH, OJHO W3 KOTOPBIX JIMHEWHOE, a JPYyroe — BTOPOM CTEIECHHU.
['padmyeckas HHTEpIpETALIMsl CUCTEMBI YPAaBHEHUI C IBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne TMHENHBIX HEPABEHCTB C OJHOM IIEpeMEHHOU. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OAHOW IepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas mHTEpIpeTallis HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEpEMEHHBIMH.

DyHKUNHA



KBagpatuunas dynkuus, e€ rpadux u cpoiicta. [lapabona, koopauHaThl
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPUH MapadOoJIbI.

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

YucaoBbie MOCJIEI0BATEILHOCTH U IPOrPecCun

[ToHsiTHE YMCIOBOW MOCIEAOBATENBHOCTU. 3aJaHUE MOCIIEI0BATEIbHOCTH
pPEKyppeHTHOM GopMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckass U reomeTpuueckas rnporpeccuu. GopMmyibl N-ro yjaeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTpeccuii, CyMMbI MEPBIX N YJICHOB.

N3ob0pakeHne 4ieHOB apu(PpMETUUECKON M T€OMETPUUECKON Iporpeccui
TOYKaMH Ha KOOPAMHATHOM NJIOCKOCTH. JIMHEWHBIN U KCITOHEHIUAIBHBIA POCT.
CI10HBIE TPOLICHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMDBI
YYEBHOTI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca
«Anrebpa» XxapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSLIEMY POCCHMCKON
MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTIXKCHHUSIM POCCHUUCKUX
MAaTEMATUKOB U POCCUICKON MaTeMaTUYE€CKON IIKOJIbI, K UCHOJIb30BAHUIO ITUX
JOCT)KEHUM B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpakJIaHWHA W peaiu3aluu
€ro mpam, MPEJCTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SIBJICHUH, TMPOIENyp TPaKTAHCKOTO  OOIIeCcTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKUX
mpo0JieM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHWEM JOCTIDKCHHN HayKH,
OCO3HAHUEM BAXXHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JEATCIHHOCTH
Y4EHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B pPEIICHHHM MPAKTUYECKUX 3ajad
MaTeMaTU4YECKOW HaNpaBJIEHHOCTHU, OCO3HAHHWEM BaXKHOCTH MaT€MaTHYECKOTO



0o0pa3oBaHUs HA MPOTSHKEHUU BCEH XKU3HU VISl YCIEIIHON NpodeccruoHaIbHOM
NESTEIBHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIAUBHUIYAJIbHOW TPACKTOPUU OOpa3oBaHUsT M >KU3HECHHBIX
IIJIAHOB C YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OSMOLMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHUYeCKnX OOBEKTOB, 3aJad, PEIICHUHA, PacCyKICHUN, YMCHHUIO BUICTh
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTallMed B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPE/ICTaBIICeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPO/IBI
1 o0lllecTBa, MOHUMAaHUEM MAaTeMaTUYECKOW HayKH Kak c(epbl deloBeYeCKOn
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJI PA3BUTHUS LIMBUIIU3AIINHY,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOW KyJIbTYypOHM Kak
CPEACTBOM TIO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEHIIMMHU  HABBIKAMHU
UCCIIEN0BATEIbCKOMN NI TEIbHOCTH;

6) pusuyeckoe BocnMTaHUue, (popMUpPOBaAHUE KYJIBTYPbI 310POBbS H
IMOLMOHAJILHOTO 0JIarOnoJTyYnsi:

TOTOBHOCTBIO MPUMEHSATh MATEMAaTUYECKUE 3HAHHS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3JI0POBOrO oOpa3a JKM3HU (370POBOE MUTAHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH W OTIbIXa, peryyspHas ¢usndeckas
aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HABBIKA pe(pIEKCHM, MPU3HAHUEM CBOETO
MpaBa Ha OIIKUOKY U TAKOTO e MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0OTHYEeCKOEe BOCIIMTAHME:

OpUEHTalMel Ha NPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM [JISl pPEIICHUS
3a/1a4 B 00JIACTH COXPAHHOCTU OKPYXKAIOIIECH cpeibl, INIAHUPOBAHUS MOCTYIIKOB
Y OIICHKHU UX BO3MOKHBIX MOCIEICTBUI NIl OKPYKArOUIel Cpe/ibl, 0CO3HAHUEM
TJI00aJIbHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) amanTranmus K M3MEHSAKWIIUMCH YCJIOBHAM CONHAJBHON H
NPUPOJAHON CpeAbl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JAESTEIbHOCTh, B TOM
YUCJie YMEHHWE YUYUThCS Yy JAPYTUX JIOed, mpuoOperatb B COBMECTHOMN
NEATEeIbHOCTH HOBBIC 3HAHU S, HABBIKA U KOMIIETEHIIMY U3 ONbITa IPYTUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUN, B TOM 4YHCIE
dbopMyIupoBaTh UJEH, MOHATHS, TUIOTE3bl 00 OOBEKTAX MU SIBJICHUSIX, B TOM
YUCJIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYAI[MI0 KaK BBI30B, TpeOYIOIIMI KOHTpPMEp, KOPPEKTHPOBATH
NPUHUMAEMbIE pEIIeHUs U AeHCTBUs, (HOPMYIHpPOBaTH U OICHUBATh PUCKU U
MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTeibLHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AeiicTBUA:

BBISIBIIATH u XapaKkTepru30BaTh CYIIIECTBEHHbIC MIPU3HAKH
MaTeMaTUYECKUX OOBEKTOB, MOHITUI, OTHOLIEHUN MEXIy MOHSATUSIMU,
dbopMyIUpOBaTH OnpeaeICHUS TIOHSITUH, yCTaHaBJIMBAaTh

CYILIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJi1 0000IIeHus
Y CPABHEHMS, KPUTEPUHU MPOBOIMMOTO AaHAIU3A;

BOCIIPUHUMATh, (HOPMYIUPOBaTH U MPeOOPa30BLIBATH CYKJCHHUS:
YTBEPJUTEIbHBIC U OTpUIATEIbHbIC, CAMHUYHBIC, YaCTHBIE U OOIIHUE,
YCJIOBHBIE;

BBIABJISATH ~ MAaT€MaTHUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpoTUBOpeYMss B (pakTax, MaHHBIX, HAOIIOJCHUSX U YTBEPXKIACHUSX,
npeajiaraTb ~ KPUTEpUM  JJIsl  BBIABJICHHS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEUNIL;

JIeJIaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U
VWHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIFOUYEHHUH 110 AaHAJIOTUU;
pazouparh 10Ka3aTeIbCTBA MAaTEeMAaTUYECKUX yYTBEPKACHUN (TIpsMbIe U

OT  MPOTHUBHOTO),  MPOBOJAUTH  CAMOCTOSTEIBHO  HECIIOXKHBIE
JI0KA3aTeNbCTBa MaTEMATUYECKUX ¢dakToB, BBICTPAUBATH
apryMEHTALMIO, IIPUBOJIUTH IIPUMEPBI 151 KOHTPIPUMEPBI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;
BBIOMpATh croco0 pelieHust yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HamOoJee MOAXOAAMMN ¢ y4ETOM
CaMOCTOATEIIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBareLCKHe 1eCTBUSA:

UCIIOb30BaTh  BONPOCHI  KAaK  MCCJIEAOBATENBCKUN  MHCTPYMEHT
No3HaHUsA, (GOPMYIHPOBATH BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUUE,
npo0sieMy, CaMOCTOATEIbHO YCTAHABIMBAaTh HCKOMOE U JIaHHOE,
(opMUpPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IIPOBOAUTL II0 CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECIJIOKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HCCIEJOBAaHME IO  YCTAHOBJIEHUIO



OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATENbHO  (opMynMpoBaTh O0OOIIEHUS ¥  BBIBOABI  TIO
pe3ynbTaTaM MPOBENEHHOTO HAOIIOJICHUS, MCCIIEIOBaHMs, OLICHUBATDH
JOCTOBEPHOCTH MOTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA;
IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIJIBHUTATh
MIPEANOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c muHpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M W30BITOYHOCTh MH(GOpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pELIEHMs 3a/1a4U;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(}OpMaALMIO PAa3IMYHBIX BUJOB U (POPM MIPEACTABICHUS;

BBIOMpATh (HOpMYy NpEACTaBICHHUS WH(POPMAUUU U WIUIHOCTPUPOBATH
pelaeMble 3aadd CXeMaMM, AMarpaMMaMM, MHOW Tpadukod U uX
KOMOMHAIIMSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMALIMU MO KPUTEPUSIM, NPEII0KEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

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

BOCIIPUHUMATh H (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUH C
YCIOBUSAMHU M IEJSIMU OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pCHHS B YCTHBIX M TIMCBMCHHBIX TEKCTax, JIaBaTh
MOSICHEHUS TI0 XOAY peIIeHHs 3aJa4id, KOMMEHTUPOBATh MOJTYYEHHBIH
pe3yIbTaT;

B XOJ€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoi
TEMBI, TPOOJIEMBI, peIIaeMOy 3a7aud, BHICKA3bIBATh UJCH, HAIlCJICHHBIC
HA TIOMCK PEIICHHS], COMOCTABIATh CBOM CYXACHHS C CYXICHUSIMU
APYTUX YYaCTHUKOB AHAiiora, OOHApYyXUBaTh PAa3IUYUE U CXOACTBO
NO3UIMH, B KOppeKTHOU ¢dopme (HopMyaupoBaTh pa3HOTIACHS, CBOU
BO3PAKCHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCICPUMEHTA,
UCCJIEIOBaHMs, TPOEKTa, CaMOCTOSITENbHO  BbBIOMpaTh  (opmar
BBICTYIUIGHHS C YyY€TOM 3a7ad TMpe3eHTallMd W OCOOEHHOCTEH
ayJIuTOPHH,

MOHUMATh H  HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHJAHOW |
WHIUBUIYaJIbHOH pabOTHl MPU PEHICHUU YYCOHBIX MaTeMaTHUYCCKHX
3ajad;

NpUHAMATh  1[€1h  COBMECTHOM  JIEATENBHOCTH,  IUIAHUPOBATH
OpraHU3allMi0 COBMECTHOW paboOThl, pachpenensTh BHABI padoT,



J0TOBapUBaThCs, OOCYKIaTh MPOLIECC U Pe3yapTaT paboThl, 0000IATh
MHEHHS HECKOJIBKUX JIFOJIEH;

e y4YacTBOBaTh B TpyHmoBbIX (opmax paboTel (oOCykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE HITYPMbl M APYIHE), BBIIOJHATH CBOI YacTh
paboOThl M KOOPAMHHUPOBATH CBOU JAECMCTBHUS C JPYTMMH WICHAMHU
KOMaH/1bl, OIICHUBAaTh Kau€CTBO CBOEro BKJIaJa B OOLIMI MPOIYKT IO
KpUTepusaM, chOpMYyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe YueOHbIe JeliCTBUA
Camoopranuzanms:

e CaMOCTOSITENIBHO COCTABJIATH IUIaH, aJTOPUTM pELIEHUsS 3anadyu (Win
€ro 4acTh), BBIOMpPATh CHOCOO pelIeHUus C Y4YETOM HMEIOIIMXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBATH M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJICKT:

e BIAAETh cMnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJSI Tpolecca Hu
pe3ynbTaTa pelieHusl MaTeMaTHYeCKOM 3a/1a4Hu;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSTENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yjbTaTa JACATEIBHOCTH I1O0CTABIECHHON
UeIM M YCIOBHSM, OOBSICHATH NPUYHMHBI JOCTHKEHUS  WIH
HEJOCTI)KEHUSI ~ LEJM, HaXOAWTh  OMMOKY, JaBaTh  OLIEHKY
MpUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kjacce 0O0y4aromuics TOJYyYUT CIEIYIOUTUE
MpPEAMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

BoinonHsaTh, coyeTass yCTHbIE U MUCBMEHHbIE MPUEMBI, apuPMeTHIECKue
JNEUCTBUS C pallMOHATIbHBIMU YUCIaAMHU.

Haxonuth 3Hau€HUs YHUCIIOBBIX BBIPAXKCHHM, MPUMEHSATH Pa3HOOOpa3HbIC
cnocoObl ¥ TpUEMBI  BBIYMCIIEHHMS 3HAYEHUW JPOOHBIX  BBIpAXKEHUI,
coJiep KalluX OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[TepexoauTh OT 0JTHOM (HOPMBI 3aMTUCH YUCET K IPYroi (IpeoOdpa3oBhIBAThH
JECATUUHYIO JIpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO ACCATUYHYIO IPOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PAIIMOHATIBHBIE YHCTIA.

OKpyrJsTh yncna.



BpINOMHATE TPUKHUAKY M OLIEHKY pE3yJbTaTa BBIYMCICHUH, OIEHKY
3HAYEHUN YHCJIOBBIX BBIPAXKCHUN. BBIONHATE AEHCTBHUS CO CTEMNEHSIMHU C
HaTypaJbHBIMU ITOKA3aTEISIMHU.

[IpruMeHATP NOpPU3HAKKM  JEIMMOCTH, pA3J0KEHUE HA MHOXUTEIU
HATypaJIbHBIX YUCET.

Pemats npakTUKO-OpHUEHTUPOBAHHBIE 337a4M, CBSI3AHHBIE C OTHOIIEHUEM
BEJINYMH, IPONOPLUHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMHU, UHTEPIPETUPOBATH
pe3yabTaTbl pEIIeHHs 3a4ad C y4E€TOM OIPAaHUYCHHM, CBA3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

AJuireOpandecKkue BbIPaKEeHUSA

Hcnonp3oBaTh  anreOpanvyeckyrd  TEPMHHOJIOTHMIO M CHUMBOJMKY,
MIPUMEHSATH €€ B MPOLIECCE OCBOEHUS yUeOHOTr0 MaTepuaia.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPAXXEHUM MPH 3aJJaHHBIX 3HAYCHUSAX
IIEPEMEHHBIX.

BoimonasaTe  mpeoOpa3oBaHusl  1EJIOTO0  BBIPAKEHHWS B MHOTOYJICH
IPUBEJICHUEM MOJOOHBIX ClIaraéMblIX, PACKPBHITUEM CKOOOK.

BpINONMHATE YMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOTOWICHA Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IOKEHUE MHOTOYJICHOB Ha MHOMKHTEIU C IOMOUIBIO
BBIHECEHUS 32 CKOOKM OOILIEro MHOXWTENS, TPYNIHUPOBKU CJIaraeMslx,
npuMeHeHus (hOpMyJ COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaATh TpeoOpa3oBaHUs MHOTOWIECHOB JJIS PEIICHUS Pa3IuUYHbIX
3a/1a4 U3 MaTEeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEIEHEW C HATYPAJIBHBIMU IMOKA3ATEJSIMH IS
npeoOpa3oBaHUs BHIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pewars nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, TPUMEHSS ITPaBUIIa
nepexona OT HCXOAHOTO YPaBHEHMS K PAaBHOCUIBHOMY eMy. IIpoBepsrs,
SIBJISIETCS JIM YMCIIO KOPHEM YPaBHEHUS.

[Tpumensarts rpaduueckre METOABI MPU PEIICHUN JIMHEHHBIX YPaBHEHUHN U
UX CUCTEM.

[TogOupaTe mpuMepsl Hap 4YKCEll, SBISIIOUIMXCS PEIICeHUEM JIMHEHHOTro
YPaBHEHHS C ABYMSI IIEPEMEHHBIMH.

CtpouTh B KOOPJAWHATHOM TIJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
JIBYMS TIEPEMEHHBIMH, MOJb3YACh Ipa)UKOM, MPUBOJIUTH MPUMEPHI pPELICHUS
YpaBHEHHS.

Pemate cuctembl IBYX JIMHEWHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU, B
TOM 4HcIie TpadhUuIecKH.



CocraBisaTe M peliaTh JMHEWHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHHI IO YCJIOBHUIO 3aJauyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pe3yJIbTarT.

DOyHKIUU

N300paxkaTh Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHE
3aJIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpPBAJbl, 3alUCHIBATh UYHCIIOBBHIE
MIPOMEXKYTKH Ha aNreOpanvdeckoM s3bIKe.

OTMeyaTp B  KOOPAMHATHOW IUIOCKOCTH TOYKH MO  3aJaHHBIM
KOOpJMHATaM, CTPOUTh Trpadukud JUHEWHbIX GyHKIUHA. CTpouTh Trpadux
byHKIUU Y = [X].

OnuceiBaTh C NOMOIIbIO (YHKUUN H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJINYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[Tonnmars rpadpuueckuii cnocoO MpeacTaBiIeHus U aHalIn3a UHPOpMaIIHH,
U3BJIEKaTh W MHTEPHPETUPOBATh HHPOPMALUI0 U3 TpadUKOB peabHbIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K koniy oOyueHuss B 8 kjacce oOydaromuiicsi MOJYYHUT CIETYIOLINE
IPEIMETHBIE PE3YJIbTAThI:

Yucaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HaYaJIbHBIE IPEACTABICHNS O MHOXKECTBE JEHCTBUTEIIBHBIX
yycen s CpPaBHEHHUSA, OKPYIJEHUS U BBIYUCIEHHWH, HM300pa)kath
NEWCTBUTEIBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOMW MIPSMOM.

[IpuMeHATh MOHATHE ApUPMETHUECKOTO KBAJIPATHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHH, UCIOJIB3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIIOJIHAThH
npeoOpa3oBaHUsl BBIPAXKEHUH, COAEpKalUX KBagpaTHbIE KOPHH, HCIONb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30Bath 3anucu OOJIBIINX U MAJIBIX YHCEI C MTOMOUIBIO JECATHYHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUs

[IpuMeHATh TMOHSATHME CTENEHU C IEJNbIM I[OKa3aTelieM, BBINOJIHSTh
npeoOpa3zoBaHus BHIPAXKEHUM, COAEPKAITUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BhInonmHATE TOXKAECTBEHHBIE TPe0Opa30BaHusl pallMOHAIBHBIX BhIPAKEHUN
Ha OCHOBE MPaBUJI IEHCTBUI HaJl MHOTOUJICHAMH U alreOpandecKuMu Ipo0siMu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensaTs npeoOpa3oBaHus BbIPAXKEHUH ISl PEeIICHUs PAa3IMYHbIX 33]a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEabHOU MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA



Pemars nuHeliHble, KBaApaTHbIC YPABHEHHS U PAllMOHAJIBbHBIE YPABHEHUS,
CBOJISILIUECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBoauTE MpOCTENUIINE UCCIECAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCJIE€ C NMMPUMEHEHHEM rpadudecKuX MpeICcTaBlieHuN (yCTaHABIMBATH,
UMEET JIM ypaBHEHHWE WJIM CUCTEMa YPABHEHUU PELICHUS, €CIM HMEET, TO
CKOJIBKO, U TIpOYee).

[TepexoauTs OT ciOBeCHOU (POPMYTUPOBKH 3a7aud K €€ anreOpanvecKon
MOJIEJIM C TOMOIIBI0 COCTaBJICHUS YPABHEHUS WM CUCTEMbl YpPABHECHUMU,
WHTEPOPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYCHHBIN
pe3yJbTar.

[IprMeHsITh CBOWCTBA YHUCIIOBBIX HEPABEHCTB I CPaBHEHMUS, OLICHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpadUuecKyr0 WIUTIOCTPAIIMI0O MHOXECTBA PELICHUM HEPABEHCTBA, CUCTEMBbI
HEPABEHCTB.

DOyHKUUHA

[TorumaTh U UCTIOAB30BATh (PYHKIIMOHAIBHBIC MIOHSATUS U SI3bIK (TEPMUHBI,
CHUMBOJIMUECKUE O0003HAUCHMUS), ONPEACISATh 3HAaUCHUE (PYHKIHUHU MO 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOWCTBA PYHKIUU N0 €€ rpauKy.

Ctpouts rpaduku 3J1€MEeHTapHBIX (PYHKIMA BUAA:

y = ki/x,y = %2,y = x3,y = |X|, Y = VX, OIicBIBaTh CBONCTBA YHCIOBOI
dbyHkIuu 110 e€ rpaduky.

K koniy oOyuenuss B 9 kjacce oOydaromuiicsi MOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALIMOHAIIBHBIC YUCIA.

Breimonuare apudmeruueckue ACHCTBHUS C palMOHAIBHBIMU YHWCIAMH,
coyeras YCTHbIE M TIMCbMEHHBIE TIPUEMBI, BBINOJHATH BBIUUCIEHUS C
HMppalroOHaIbHBIMU YUCIIAMH.

Haxoguth 3HaueHUs CTENEHEW C MEIbIMU IOKA3aTeIsIMU M KOPHEW,
BBIYUCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKECHUIA.

OKpyriare ACHCTBUTEIBHBIE YKCIA, BBINOJHATH NMPUKHUIAKY pe3yiabTara
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiars nrHeiiHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOSIIMECS K
HUM, TTPOCTEUIITNE APOOHO-pAIIMOHATIEHBIE YPAaBHECHHUS.

Pemate cucteMbl ABYX JIMHEHHBIX YPABHECHUHN C JBYMS MEPEMEHHBIMU U
CHUCTEMBI JIBYX YpPaBHEHMH, B KOTOPBIX OJHO YpPaBHECHHE HE SBIISIETCA
JIMHEUHBIM.



Pemarp TeKkCTOBBIE 3ajaud anreOpanyecKuM CIOCOOOM C IOMOIIBIO
COCTABJICHMSI YPaBHEHHs WM CHUCTEMBI [JBYX YPAaBHEHUH C JIBYMs
IIEPEMEHHBIMM.

[IpoBoaUTE MpOCTENUIINE UCCIECAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHUCJIE€ C IPUMEHEHUEM TpaUUeCKUX IpeACTaBICHUI (yCTaHaBIUBATh,
UMEET JIM ypaBHEHHE WM CUCTEMa YPaBHEHUW pEIICHHUS, €CIM HMEET, TO
CKOJIbKO, U MPOYEE).

Pematp nuHeiHbIe HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, M300paxkarh
pelIeHNEe HEPABEHCTB HA YMCJIOBOM MPSAMOU, 3alMChIBATh PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemlate cucTteMbl JIMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOUIME KBAJPATHOE HEPABEHCTBO, HM300pa)kaTh pEIICHUE CUCTEMBI
HEPAaBEHCTB HA YHCIOBOM IIPSAMOM, 3alMChIBATh PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3a1a4.

DOyHKUUHA

Pacnio3naBaTh (pyHKIMM H3yuyeHHBIX BHJIOB. [loka3pIBaTh cxemMaTHUECKU

pAacIioJIOKEHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKoB GyHKIUH Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBucumocts or
3HA4YCHUN KOA()PUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh U U300pakaTh CXeMaTUYECKH TpadUKu KBaJAPATUIHBIX (PYHKITHH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUN MO UX TpaduKam.

Pacro3naBate kBagpatuuHyro (QyHKIMIO 10 ¢dopmyne, MPUBOAUTH
MpUMEpHI KBAPATHYHBIX QYHKIIUN U3 pealbHON )KU3HHU, PU3UKH, TEOMETPHUH.

YucaoBble N0OCI€10BATEIBLHOCTH H IPOrPecCUm

Pacnio3naBaTh apuMeTHUECKYyI0O U TE€OMETPUUYECKYI0 IPOrpeccHuu Ipu
pa3HBIX CrocoOax 3aJaHusl.

BBIMONMHATS BBIUMCICHHUSI C HCIOJNB30BaHHEM (QopMyn N-ro UjieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N300paxaTh 4JieHbl MOCIENOBATEILHOCTH TOYKAMHM HAa KOOPJIWHATHOU
MJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIILHOCTSIME, B TOM
quclie 3aJaddl M3 pEaTbHON KHU3HU (C MCHOJIB30BAHUEM KaJbKyJIATOPA,
IU(POBBIX TEXHOJIOTHIA).

TEMATHUYECKOE IINTAHUPOBAHUE



7 KJIIACC

N HaumenoBan KosnuecTBO 4acoB DJIeKTPOHHbBIE
© | He pa3aesioB (undpoBbIe)
n/ Becer Konrpoann  IIpakrnueck
U TeM oOpa3oBaTejibHbIE
I 0 ble padoThbI ue padboThbl
NPOrpamMmbl pecypcsbl
Yucna n
O bubmuoreka [JOK
] 25 1 https://m.edsoo.ru/7f415
ParmmonanbHbl b90
€ 4ucia o
bubmuoreka [JOK
Anre6
freopaiieck 27 1 https://m.edsoo.ru/7f415
1€ BBIPAKCHHUS b90
VpaBHCHIS 1 bu6mmoreka [IOK
P 20 1 https://m.eds00.ru/7f415
HEpaBEHCTBA b90
Koopaunats! u bubnuotexa [JOK
rpadukH. 24 1 https://m.edsoo.ru/7f415
OyHKIIUU b90
oBTODEHIC 1 bubmuorexka [JOK
P 6 1 https://m.edsoo.ru/7f415
00o00meHue
b90
OBIIEE
KOJIMYECTBO
102 5 0
YACOB IIO
I[MPOTPAMME
8 KUIIACC
N HanmenoBan  KoumuecTBo 4yacos DJIeKTPOHHbIE
© | We pa3aesioB H (uudposbie)
n/ Becer  Konrtpoabn @ IIpakTuueck
TeM o0pa3oBaTe/bHbIC
n 0 ble paboThl ue padboTsbl
NMPOrpaMmbl pecypcsbl
Yucna u
but6mmoreka [IOK
BBIUMCIICHHUSI.
15 https://m.edsoo.ru/7f417
KBanpatHbie
af8
KOPHH
Yucna u
BBIUMCIICHUS. but6mmoreka [IOK
Crenens ¢ 7 https://m.edsoo.ru/7f417
EIBIM af8
MoKa3aTeyieM
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AnreOpanueck
ue bu6nmoreka [IOK
3 BBIPAKCHUS. ) 1 https://m.edsoo.ru/7f417
KBaapartuplii af8
TpEXUIICH
AnreOpanueck
ue bu6nmoreka [IOK
4 BBIPAKCHUS. 15 1 https://m.edsoo.ru/7f417
Anrebpanueck af8
ast IpoOb
VYpaBHeHus u
HepaBCHCTBA. bu6nmoreka [IOK
5) 15 1 https://m.edsoo.ru/7f417
KBanparusie af8
ypaBHCHHS
YpaBHeHus u
HepaBCHCTBA. bubmuorexa [JOK
6 13 https://m.edsoo.ru/7f417
Cucrembl
o af8
ypaBHEHUU
VYpaBHeHus u bubnuorexa HOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
Hepasencrtpa af8
OYHKIHH. bubnmnorexka HOK
8 OcHoBHbIE 5 https://m.edsoo.ru/7f417
TTOHSITHS af8
OYHKIIHH. bubnmnorexka HOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417
byHKIIIHN afg
MoBTopeHte i bubmmoteka [IOK
10 6 1 https://m.edsoo.ru/7f417
00001IeHNe
af8
OBIIEE
KOJIMYECTBO
YACOBIIO 102 >
I[MTPOT'PAMME
9 KJIACC

Ne Haumenosanue
n/  pa3aeyioB U TeM

n MPorpamMMmsl

KoJunuyecTBo yacoB

Bcer  KoHTpoJbH
0 bIe padoThI

IIpakTHyec
KHe padoThl

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTejibHbIE

pecypchl
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Yucna u
bu6nmoreka [IOK
BBIYHCIICHHUS.
I T—— 9 https://m.edsoo.ru/7f41
9d08
qucia
YpaBHeHus u
HEpaBEHCTBA. bubnmnoreka HOK
YpaBHeHus € 14 https://m.edsoo.ru/7f41
OJIHOM 9do08
MepEeMEHHOMN
YpaBHeHus u
HepaBeHCTBa, bub6nuoreka [IOK
CreTeML 14 https://m.edsoo.ru/7f41
. 9d08
ypaBHEHUU
VYpaBHeHus u bubnuorexa [HOK
HEPaBEHCTBA. 16 https://m.edsoo.ru/7f41
Hepasencrtpa 9d08
bubmuorexa [JOK
OyHKINUN 16 https://m.edsoo.ru/7f41
9d08
YucioBslie bubmnoreka IIOK
[10CJIENOBATEIBHO 15 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
oGobmeHHe, bubmmorexa [JOK
S —— 18 https://m.edsoo.ru/7f41
! 9d08
3HAHUH
OBIIEE
KOJIMYECTBO 102
YACOBIIO

ITPOTPAMME
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