PaGouas nporpamma
1o y4yeOHOMY npeamery «AJjredpa»
¥Yriay0JieHHblii YPOBEHb
7-9 kaace
MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM H3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa oOOecrneuyuBaeT H3yYeHUE JPYruX JUCIHMIUIAH, Kak
€CTECTBEHHO-HAYYHOT0, TaK W TyMaHUTApHOIO IIMKIOB, €€ OCBOEHHE
HEoOX0UMO JJIsl MPOAOJDKEHHs O0pa3oBaHUS M B TOBCETHEBHOM IKU3HHU.
Pa3zBurue y oOydarommxcss HAay4HBIX TPEICTaBICHUH O MPOUCXOXKICHUU U
CYIIHOCTH aliredpandeckux abCTpakuui, Croco0e OTpaskeHHsI MaTeMaTHYECKON
HAYKOH SIBIICHHI M TIPOIIECCOB B MPHPOJIE U OOIIECTBE, POIM MATEMAaTHIECKOTO
MOJICIMPOBAaHUSl = B HAYYHOM TIO3HAaHUM H B MPAKTHKE CIIOCOOCTBYET
(GOpMHUpPOBAaHHIO  HAyYHOTO  MHUPOBO33DCHHS W  KayeCTB  MBIIUICHUS,
HEOOXOIUMBIX [UId aJanTtallud B COBPEMEHHOM IIM(PPOBOM  OOIIECTBE.
N3yuenue anreOpbl oOecrieunBaeT pa3BUTHE YMEHHUs HaOJr0AaTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTU MBILIUIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM ACWCTBUS U BBIBOABI, (POPMYIHPOBATH
yrBepxkaeHus. OcBoeHHe Kypca anreOpbl 00ecneunBaeT pa3BUTHE JIOTHIECKOTO
MBIIUICHUS] OOYYAIOIIUXCS: OHU WCIONB3YIOT NEAYKTUBHBIE W WHIyKTHBHEIC
paccyxieHus, o000IeHne U KOHKpeTH3aIuioo, abCTparupoBaHue M aHAJIOTHIO.
OOyuenue anreOpe mpennojaraeT 3HAUYUTENIBLHBIA OOBEM CaMOCTOSATENBHON
AESITeIBbHOCTH OOYYaIoIUXCs, MOITOMY CAaMOCTOSITEIbHOE peIlleHue 3a/1ay
SBIISICTCS pealu3alell AesTeIbHOCTHOTO MPUHIINIA O0yYeHHUS.

B cTtpykType mporpammbl yuyeOHOTro Kypca «Anreopa» Iuisi OCHOBHOTO
oOmero  00pa3oBaHUS OCHOBHOE MECTO  3aHHMAIOT -~ COAEP)KATEIbHO-
METOAMYECKUEe JHHUU: «Yucima W BBIUKCICHUS», «AJireOpanmdueckue
BBIPAXKECHUs», «YPABHEHHsI M HEpaBeHCTBa», «DyHkumm». Kaxmas n3 stux
COZePKATEITHHO-METOIMIECKUX JIMHAN Pa3BUBAETCS HAa MPOTSHKEHUU TPEX JIeT
M3y4YeHHs Kypca, B3aUMOJICHCTBYsI ¢ APYTUMH €ro JUHHUSIMH. B Xone u3ydeHus
y4yeOHOTO Kypca OOydYaromuMcsi TPUXOAUTCS JIOTMYECKH PacCyXkIaTh,
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3u ¢ 3TUM B mporpammy
yueOHOro Kypca «AureOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3JeliaXx MaTeMAaTUYeCKOrO 00pa30BaHHS
U CIIOCOOCTBYIOIIHME OBJIQJICHUIO OOYYArOIIUMUCS OCHOB YHUBEPCAIbHOTO



MaTeMaTHYeCKOTro s3bika. CoaepaTeIbHOM M CTPYKTYPHOH OCOOCHHOCTBIO
y4eOHOTro Kypca «Anredpay» SIBISICTCS €ro HHTETPUPOBAHHBIA XapakTep.

Copepxxanrie nUHUM «YWciaa W BBIYHCICHHUS» CIYXUT OCHOBOU JJIA
JaIbHEHIIIET0  M3YYeHHsS  MAaTeMaTHKH, CIIOCOOCTBYET  Pa3BUTHIO Y
oOydaromuxcst  JOTHYECKOro  MBIIUICHUS,  (OPMHUPOBAHUIO  YMEHUS
MIOJIb30BaTHCSl AITOPUTMAMH, a TaKKe MPHUOOPETEHUIO IPAKTHUECKUX HABBIKOB,
HEOOXOJUMBIX JIJII TIOBCEIHEBHOM J>KM3HM. PasBuTHE TOHATHS O YHCIC Ha
YpPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS CBSI3aHO C pPAlMOHAIBHBIMA U
UppPAllMOHAILHBIMA ~ YHUCJIaMH,  (OPMHUPOBAHHEM  IPEJACTABICHUH O
JICHUCTBUTEILHOM 4YHCIIC. 3aBEpIICHHE OCBOCHUSI YMCIIOBOHM JIMHUHM OTHECEHO K
cpeaHemy ob1ieMy 00pa3oBaHMUIO.

Copepkanmie JABYX aireOpamyeckux JHHHA — «AnreOpanueckue
BBIPXKCHIS» U «YPaBHEHHUS W HEPABEHCTBA» CIOCOOCTBYET ()OPMUPOBAHUIO Y
oOyJaromuxcsi MaTEMaTHYECKOTO arapara, HEOOXOJMMOTO JUIsl PEIICHUsS
3aa4 MaTeMaTHKH, CMEXHBIX IPEAMETOB H IPAKTHKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocCHOBHOrO o00mero oOpa3oBaHus Y4YeOHBIM MaTepHal
TPYNIAPYETCS BOKPYT PAMOHAIBHBIX BBIpAKCHHU. AJreOpa JEeMOHCTPUPYET
3HaYe€HUE MATEMAaTUKH KaK S3bIKA JJI MOCTPOCHUS MaTEMaTHYECKHX MOJIEIICH,
OTIMCaHUs MPOLIECCOB U SBJICHUN peabHOro Mupa. B 3amaun o0yueHus anredpe
BXOJSIT TaKXe JallbHEHIIee pa3BUTUC aNTOPUTMHUYECKOTO  MBINIICHHUS,
He00X0IMMOT0, B YaCTHOCTH, JUIsl OCBOSHHS Kypca WH()pOPMATHKH, W OBJIaJICHHE
HaBBIKAaMU JICYKTHBHBIX paccyxkiacHui. [IpeoOpa3oBaHne CUMBOJBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEH K MaTreMaTHU4eCKOMY
TBOPYECTRY.

Copepxanrie  (GyHKIIMOHATBHO-TpAQUISCKOW — JIMHWK  HAaICJICHO Ha
nojiyueHue OOydJaoIUMMHUCA 3HAHUH O (QYHKIUSX ~ Kak  BaKHEHUIen
MaTeMaTHYeCKON MOJENH JJis OINWCAaHUS W WCCIEAOBaHUs Pa3HOOOPa3HBIX
MPOIIECCOB MW SBJICHUM B TpHpojae H obOmiectBe. M3ydcHHe Marepuania
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS YMEHUS HCIOJB30BATH PA3THMYHbBIC
BBIPA3HUTEILHBIC CPEIICTBA SI3bIKA MAaTEMATHUKHA — CIIOBECHBIC, CHMBOJIUYCCKHE,
rpaduyecKkie, BHOCHT BKJIAJI B (OpMHpOBaHHE TIPEIACTABICHUNA O pOJH
MaTeMaTHKHU B Pa3BUTHH IUBUIU3AIIMU U KYJIbTYPHI.

CornacHo ydeOHOMY ImiaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPBIH BKIIOYAET CIICIYIOIINEe OCHOBHBIE Pa3/eibl COIACPIKAHUS:
«YUmucna W BBIYUCICHUSN», «ANTreOpanvecKkre BBIPOKEHUS», «YPaBHEHUS U
HEPABCHCTBA», « DYHKITHIY.



Ha usydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7
kiacce — 102 4gaca (3 yaca B Henento), B 8 kitacce — 102 yvaca (3 yaca B HeZIeli0),
B 9 knacce — 102 gaca (3 yaca B HefieIni0).



COIAEPKXAHUE OBYUYEHUA

7 KIIACC

Yucaa v BIYUCICHUSA

Jpobu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEXO] OT OJHOU (HOPMBI 3amucH
apobeit k gpyroil. [loHsTHE paIrMOHATBHOTO 4YHCIA, 3aluCh, CPaBHEHHUE,
VOOPSAIOYMBAHUE PAIIMOHATBHBIX 4ucel. ApudmeTudyeckue IEHCTBUS C
palMOHAIIBHBIMM YuCIaMU. Pemenne 3amad u3 peanbHOM NMPAKTUKU HA YacCTH,
Ha JIpoOHu.

Crenenb ¢ HaTypalbHBIM TOKa3aTelieM: OMpeJeleHue, npeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpEeNIeHUs], 3anuch OoyibliuX yucen. [IpoieHTsl,
3aMuch MPOLICHTOB B BUJE ApOOU U ApoOH B BHUJE MPOLEHTOB. Tpu OCHOBHbIE
3a/1a4M Ha NPOLEHTHI, PEIICHUE 3a/1a4 U3 PEAIBHOU MPAKTUKH.

IIpruMmeHenne TMpPU3HAKOB ACNMMOCTH, pAa3jl0KEHHE Ha MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble 3aBHUCHMMOCTH, B TOM 4Mcle TpsiMmas W oOpaTHas
IPONOPLUUOHAIIBHOCTH.

AJireOpandecKkue BbIPAKEHUA

IlepemeHHBIE, UYMCIOBOE 3HAYEHHE BBIPAXKEHHUS C  IEPEMEHHOM.
Jlonmyctumble 3HadeHMs nepemMeHHbIX. llpencraBneHue 3aBUCHMOCTH MEXKIY
BeTMYMHAMU B Buje Ghopmynsl. Beraucnenus mo gopmymnam. [IpeobpazoBanue
OYKBEHHBIX BBIPOKCHUM, TOXICCTBEHHO ~pABHBIE BBIPAKCHUS, MpaBUiia
npeoOpa3oBaHus CyMM U TPOM3BEJICHUM, MPaBUJIa PACKPBITUS CKOOOK U
IpUBEACHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpgHowiensl W MHOrowieHol. CreneHb MHOrowieHa. CroxeHue,
BBIUNTAHNE, YMHOKEHUE MHOTOWICHOB. POPMYIIbl COKPAIIEHHOTO YMHOXKEHUSL:
KBaJgpaT CyMMbl M KBaapar pasHocTH. @Dopmyna pa3HOCTH - KBAIPATOB.
Pa3znoxenne MHOrO4JI€EHOB HA MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUS, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeliHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEU JMHEHWHOTO
YpaBHEHUS, pELICHUE JUHEHHbIX ypaBHEeHHU. CocTaBieHUE ypaBHEHUN IO
YCJOBHIO 3371auu. Pelenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPaBHEHUM.



JIuneiiHoe ypaBHEHHUE C JIByMsl NEepeMEeHHbIMU U ero rpaduk. Cucrema
JIBYX JIMHEHWHBIX YPaBHEHUM C JBYyMs IIepeMEHHbIMU. Pemenue cucrem
ypaBHEHUH CcrocoOOM MOACTaHOBKHU. [Ipumepsl perieHus TEeKCTOBBIX 3ajlay C
OMOIIBIO CUCTEM YPABHEHHIA.

DyHKUNHA

Koopaunara touku Ha mnpsmoil. UucnmoBble mpomexyTku. PaccrosiHue
MEXKly AByMS TOYKAMHU KOOPAUHATHOU MPSIMOM.

[IpsimoyronbHas cucteMa KoopauHat, ocu Ox u Oy. Abcuucca u opAuHaTa
TOYKM Ha KOOpAMHATHOM IuIocKOCTH. [Ipumeps rpadukoB, 3agaHHBIX
dbopmynamu. Urenne rpadukoB peanbHbIX 3aBUcUMOCTel. [loHsiTHE QyHKIMU.
I'paduk  pyaxkuuu. CpoiictBa ¢yHkiui. Jluneiinas Qynkuus, e€ rpaduxk.
I'paduk pynknum y = [x|. I'padudeckoe pelieHue JIMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIIACC

Yucuaa ¥ BbIYUCICHUS

KBanpatusiii kopenb U3 uucna. [loHsTHe 00 MppalMOHATBLHOM YHCIE.
HecsaTuunsie NpUOIMIKEHUS UPpaLMOHAIBHBIX YHCEJL. CaoiicTBa
apu(pMeTHYECKUX KBaJApaTHBIX KOPHEH M MX NPUMEHEHHE K MpeoOpa3zoBaHUIO
YHUCJIOBBIX BBIPAXKEHUHN U BBIYUCICHUSAM. JICICTBUTEIBHBIEC YUCIIA.

Crenenbp ¢ LenpIM NOKazareneM U €€ cBoicTBa. CTaHapTHasl 3alKCh
YHCIIA.

AJiredpanyecKkue BbIPpaKeHUS

KBampaTHpii TpEXuneH, pasjIoKEHHWE KBAJPATHOIO TpPEXUIeHAa Ha
MHOKHTEIIN.

Anrebpandeckas apoOb. OCHOBHOE CBOMCTBO alireOpanmveckor IpoOu.
CnoxxeHue, BBIYMTAHHWE, YMHOXCEHHE, JEJIeHUE alreOpanyeckux apoOei.
PanmonanbHblie BoIpa)KEHUS U UX IPe0Opa3OBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHHWe, (opMmyna KOpHEW KBaApaTHOTO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHUHM, CBOMSIIIMXCS K JIMHEHHBIM U
KBaJipaTHbIM. [IpocTelinme 1poOHO-pallMOHaIbHbBIE YPABHEHMUS.

I'padnueckass uHTEpHpeTalUs YPABHEHMH C JBYMs IEPEMEHHBIMH H
CUCTEM JIMHEMHBIX ypaBHEHUH C JIBYMs NepeMeHHbIMU. [Ipumepsl penieHus
CUCTEM HEJIMHEUHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a49 anreOpandecKuM CrocoOoM.



Uucnosele HEpaBeHCTBA W HUX CBOWCTBAa. HepaBeHCTBO ¢ OJHOMU
IIEpEMEHHOU. PaBHOCHIIBHOCTH HEpAaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOM
nepeMeHHON. CHCTEMBI TMHEWMHBIX HEPABEHCTB C OJTHON EPEMEHHOM.

DyHKUNHA

[lonsitue @ynkuuu. OO6nacTh oOMNpeneNeHUuss U MHOXKECTBO 3HAYEHUH
¢byukiuu. CiocoOsI 3a1anus GyHKITUH.

I'paduk dynkun. Urenue cBoiictB ¢yHkimuu no e€ rpadpuky. [Ipumeps
rpadukoB pyHKINN, OTPAKAIOIIUX peaTbHbBIE MPOIIECCHI.

@OYHKIMM, OMMCHIBAIOIIUE TMPAMYI0O U OOpaTHYI NPOMOPLUUOHATBHBIC
3aBHCHMOCTH, MX rpaduku. OyHKmn y = x2, y = x3, y = \x, y=|x|.
I'paduyeckoe pelieHre ypaBHEHUN U CHCTEM YpaBHEHUM.

9 KIIACC

Yuciaa v BbIYUCICHUSA

PanmonanbHpie ~ Wucna, UPPALMOHAIBHBIE  YUCIA, KOHEYHBIE W
OecKOHEYHbIE JECATUYHBIC  IpoOH. MHOXECTBO JAEWCTBUTEIbHBIX YHUCEN,
JICHCTBUTENBHBIE YHCIa Kak OCECKOHEUHbIe JAecSITUYHbIe apoOu. BzammuHo
OJIHO3HAYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JICMCTBUTENbHBIX YHCENl U
KOOPJMHATHOM MPSIMOM.

CpaBHeHME JCHCTBUTENBHBIX YMCEN, apupMeTUyYEeCKue JAEUCTBUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pasmepsl 00BEKTOB OKpY)KAIOIIET0 MHUPA; JIUTEIBHOCTh MPOIECCOB B
OKpPY’KAIOILEM MUDE.

[TpuOmmk€HHOE  3HAYEHHE  BEJIMYMHBI, ~ TOYHOCTh  MPUOIMKEHHUS.
Oxkpyrnenue yucen. [Ipuknaka u oneHka pe3yJbTaTOB BEIYUMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEeHUE. PellieHre ypaBHEHN M, CBOAAIINXCSA K IMHEUHBIM.

KBanparnoe ypaBHenue. PemeHne ypaBHEHWH, CBOASLIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUH
TPEThEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HAa MHOKHUTEIH.

Pemenne nqpoOHO-paliMOHANBHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3aau
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrteM nByx
JUHEWHBIX YpPaBHEHUM C JAByMsI MEPEMEHHbIMU. PemeHue cucrteM naByX
YPAaBHEHHU, OJHO W3 KOTOPBIX JMHEWHOE, a JpPyroe — BTOPOU CTENEHHU.
['padmyeckas HHTEpIpETALIMS CUCTEMBI YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.



Pemenne TekCTOBBIX 331249 anreOpandecKuM CIiocoOoM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Peurenue nMHEWHBIX HEPABEHCTB C OJHOW NMEpEeMEHHOM. Perenue cucrem
JMHEHHBIX HEPAaBEHCTB C OJHOW IepeMeHHOM. KBagparTHele HepaBeHCTBA.
I'paduueckass MHTEpHpeTalMsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOyHKIUU

KBanpatuunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapaGona, KoopauHaThI
BEpPILKHBI TapadoJIbl, OCb CAMMETPUU HapadOJIbL.

Ipadukn byskmmit: y =kx, y=kx +b, y=k/x,y=x3,y=Vx, y = x| , u
UX CBOMCTBA.

YucJiioBbie OCIE10BATEILHOCTH M IIPOIPECCHH

[loHsATHE YMCIOBOM NOCIIENOBATENBHOCTH. 3aJaHuE MOCIEN0BATEIBHOCTH
peKyppeHTHOM (opMyIioit u popMynoi n-ro dieHa.

ApudmeTrnueckasi M reomerpuueckas nporpeccud. GopMyInbl n-ro diaeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBbI TIEPBBIX 71 UJICHOB.

N306paxeHne 4ieHoB apruphMeTUIECKOil 1 TeOMETPUUECKON MPOTPECCHI
TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEMHBIN 1 DKCITIOHEHIUAJIBHBIN POCT.
CIo>xHbBIE TPOLICHTHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TMPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThbl OCBOCHHSI MPOTpPaMMbl y4eOHOTO Kypca
«Anredpa» XxapakTepu3yrTCs:

1) naTpuoTHYeCcKOEe BOCIMTAHME:

IPOSIBJICHUEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKON
MaTeMaTUKH, I[[EHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUMCKUX
MAaTEMATUKOB U POCCUMCKON MaT€MaTHUYE€CKOW MIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JTOCTIKEHUN B IPYTrUX HAyKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO O0S3aHHOCTEH TpakJIaHWMHA M peau3alliu
€ro mpam, MPEJCTaBICHHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUSI
pPa3IMUHBIX  CTPYKTYp, SBIEHHM, TMpOLEAyp T'pPakIaHCKOro O0OIecTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBHIO K OOCYKIEHUIO ASTHYCCKUX
mpoOJieM, CBS3aHHBIX C MPAKTHYECKUM TMPUMEHECHHEM JOCTHKEHUN HayKH,
OCO3HAHHEM BaXHOCTH MOPAJIbHO-3TUYECKUX MPHUHIUIIOB B JIESITEIHLHOCTH
YYEHOTO;

3) TPy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AKTUBHOE Y4YacTHUE B pEIICHWU MPAKTHYECKUX 3a]ad
MaTeMaTH4YE€CKOM HAMpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MATEMaTHYECKOTO
00pa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HM JJIS YCIEIIHONW MpodecCuoHaIbHOM
TESTETLHOCTH W Pa3BUTHEM HEOOXOMUMBIX YMEHUW, OCO3HAHHBIM BHIOOPOM U
MMOCTPOEHWEM WHAWBUAYATHLHON TpaeKTOpuH OOpa30BaHMS W >KU3HEHHBIX
MJIAHOB C YYETOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) cTeTH4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY W ACTETHYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PEUICHUM, PaCCYX ICHUU, YMEHUIO BUJIETh
MAaTeMaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHUA:

OpUEHTalMeld B JIEITEJIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS YEIIOBEKA, TIPUPOIBI
U oO0lIecTBa, MOHUMAaHUEM MaTeMaTHYECKOW HayKu Kak cepbl 4yeToBEeYeCKOM



JNEATEIBHOCTH, ITAINIOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISI PA3BUTUS [IUBUIIN3ALNN,
OBJIQJICHUEM SI3BIKOM MATEMaTUKM M MAaTEeMaTH4YeCKOW KYJIbTYpOU Kak
CPEACTBOM  TIIO3HAHUS MHpPA, OBJAJACHUEM MPOCTEHIIMMU  HABBIKAMHU
UCCIIEN0BATEIbCKOMN e TEIbHOCTH;

6) pusnyeckoe BocnuTaHue, popMUpPOBaHUE KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHUE 3HAHHUS B MHTEPECAX CBOETO
3MI0POBBS, BEICHHUS 3I0pOBOrOo oOpaza IKU3HU (370pOBOE  THUTAHUE,
COQJIAaHCUPOBAHHBIN PEXUM 3aHATAA W OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKA pediieKCHH, MPU3HAHUEM CBOETO
paBa Ha OWIKMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYeCcKoe BOCIIUTAHUE:

OpHUEHTAalMell Ha NMPUMEHEHUE MATEMATHYECKUX 3HAHUM [JI1 PEILICHUs
3a/1a4 B 00JIACTH COXPAHHOCTH OKPYKAIOIIEH CPe/ibl, INIAHUPOBAHUS ITOCTYITKOB
Y OLECHKH MX BO3MOXMHBIX MOCJIEACTBUMN JUISI OKPYKAIOWIEH CPEAbl, OCO3HAHUEM
rJI00aTBPHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U yTeH UX PEIICHHUS,

8) amanTanus K M3MEHAKIIUMCH YCJIOBHAM COUHUAJIBHOH M
MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTb, B TOM
9qUCJIe YMEHHWE YUYUTHCS Y JAPYTHX JIOJEH, NpUoOpeTatb B COBMECTHOU
NEATEeIbHOCTH HOBBIC 3HAHUSI, HABBIKM M KOMIIETEHIIMU U3 OIbITA APYTUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHWW HOBBIX 3HAaHWWA, B TOM YHCIIE
dbopMyIUpOBaTh UACH, TOHSTHS, TUIOTE3bl 00 OOBEKTaX W SIBICHUSIX, B TOM
YlClie paHee HEM3BECTHBIX, OCO3HABaTh AC(MUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalUIO, ~ BOCHPUHHUMATH
CTPECCOBYIO CHUTYyAIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAEMBIE PEIICHUS U JIEHCTBUS, (POPMYyIUpPOBATH M OIICHUBATH PUCKUA U
MOCJIeCTBUSI, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jijornyeckue 1eiicTBUA:



e BBIBJIATH u XapaKTEpPU30BaTh CYLIECTBEHHBIE MIPU3HAKU
MaTeMaTUYeCKnX OOBEKTOB, MOHSATUH, OTHOIICHUN MEXy MOHSATHSIMH,
(bopMyIupoBaTh ONIPENCIICHUS MOHSATH, YCTaHaBJINBATh
CYILIECTBEHHBIN MPU3HAK KJacCU(PUKAIMK, OCHOBaHUS It 00001IeHns
Y CPaBHEHMS, KPUTEPUHU IPOBOAMMOIO AHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA30BBIBATH CYKIACHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, CIUMHUYHBIC, YAaCTHBIC W OOIIue,
YCJIOBHBIE;

e BBIBISAITH MATEMAaTHUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeursi B (akTax, JAHHBIX, HAOMIOJEHUAX U YTBEPKIACHUSX,
opeaiaratb  KpUTEPUM I BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

e JIeNIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX W
WHAYKTUBHBIX YMO3AKIIOUEHNUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

e paszbupaTh JAOKA3aTEIHCTBA MATEMATUYECKUX YTBEPKICHUHN (TIPSIMBbIC U

OT  MPOTHUBHOI0),  MPOBOJUTH  CAMOCTOSITEILHO  HECJIOYKHBIE
J0Ka3aTeIbCTBA MaTeMaTUYECKUX ¢bakToB, BBICTPanBaTh
apryMeHTaIuIo, NPUBOJIUTD opuMepbl U KOHTPHPUMEPHI,

00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CHIOCOO perieHus y4eOHOM 3a7auyu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpPATh HanOoJee MOIXOIAIIMA C YYETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarebCKue 1eiCTBUA:

e HCMOJB30BaTh BOMPOCHI KAaK  HMCCICAOBATEIHCKUNA  MHCTPYMEHT
no3HaHus, (GOPMYyIUPOBATh BOMPOCH], (PUKCHPYIOIIHE TPOTHBOpPEUHE,
npoOsieMy, CaMOCTOSITEIPHO YyCTaHABIMBATh HMCKOMOE U JaHHOE,
(GbopMHPOBATh THUMOTE3Y, APTYMEHTHUPOBATH CBOO MMO3UIINIO, MHEHUE;

e TMPOBOJWUTH IO CAMOCTOSATEIHLHO COCTaBICHHOMY IUJIaHY HECIOXXHBIN
OKCIIEPUMEHT,  HEOOJIbIIIOE  WCCIEOBAHUE IO  YCTaHOBJICHUIO
O0COOCHHOCTEHI MaTEMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OO0BEKTOB
MEXTy CO00i;

e CaMOCTOATENBHO (opmynupoBaTh 0000MIEHUST W  BBIBOABI IO
pe3ynbTaTaM MPOBENEHHOTO HAOJIONCHUS, UCCICIOBAaHUS, OICHUBATH
JTOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB, BRIBOJOB U 0000IIECHHIA;

e TIPOTHO3MPOBATH BO3MOXHOE PA3BHTHE IMPOIIECCA, a TAK)KE BBIIBUTAThH
MIPEANOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.



Pabora ¢ uapopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HU30BITOYHOCTH HMH(OpPMALNU, JAaHHBIX,
HEOOXOUMBIX JIJIsl pELIEHUS 3a1a4U;

BbIOMpaTh, AHAJTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(POPMALMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHMS;

BbIOMpaTh (OpMy MpeAcTaBiIeHUs HHPOpPMALMM U WIUIFOCTPUPOBATH
pelaeMble 3aaydl CXeMaMH, AuarpaMMmamu, WHOW TpadUKOd M HX
KOMOUHAITUSMU;

OLICHHMBATh HaJA&KHOCTh MH(GOPMALIMU MO KPUTEPHUSAM, MPEITI0KECHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KomMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

BOCIIpUHUMATh W (QOPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C
YCIOBUSIMU UM TIENISIMHA OOIICHUsI, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh
CBOIO TOYKY 3pEHHS B YCTHBIX W IHCHhMEHHBIX TEKCTax, JaBaTb
MOSICHEHUS MO XOAY pEeUIeHHs 3aJaud, KOMMEHTHPOBATh MOJyUEHHBIH
pe3yIbTaT;

B XOJie¢ OOCYXKIEHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOit
TEMBI, TIPOOJIEMBI, peliaeMoi 3a/1auu, BEICKA3bIBATh HUJICH, HAIICIICHHBIC
Ha TIOWCK PEIICHHS, COIMOCTABIATH CBOM CYXACHHS C CYXKICHUSIMU
APYTUX YYAaCTHUKOB IHANIOTa, OOHAPYXXKUBATh pa3jMude U CXOJCTBO
NO3UIMI, B KOPPEKTHOU (opme GOpMyIHMpOBaTh Pa3HOINIACUS, CBOU
BO3PaKEHUS;

NPENCTaBIsATh  PE3yNbTaThl  PEIIeHUs - 3a7aud, OSKCIEPUMEHTAa,
UCCIIEIOBaHMs, TMPOEKTa, CaMOCTOSATENbHO  BbIOWpaTh  opmar
BBICTYIUICHHS C YY€TOM 3aja4 MPE3eHTAlMu W OCOOCHHOCTEMH
ayJIUTOPHH;

NOHMMAaTh W  HCIOJNB30BaTh  TMPEUMYIIECTBA ~ KOMaHIHOW W
WHANBUAYAIbHON pabOThl MpPU PEHICHUH Y4YEOHBIX MATEeMaTUYECKUX
3ajady;

OpUHUMATh  L€Jb  COBMECTHOM  JEATEIbHOCTH,  IUIAHHPOBATH
OpraHM3ali0 COBMECTHOM palboThl, pacmpenensith BHIbI PabdoT,
JIOTOBapUBATHCS, 00CYXAaTh MPOIECC U pe3yJbTaTr paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX ¢dopmax padoTel (00CykaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BBIMOJIHATH CBOIO YaCTh
paboThl W KOOPJMHHPOBATH CBOM JEHCTBUS C JAPYTUMHU UJICHAMHU



KOMaH/IbI, OI[EHUBATh KA4e€CTBO CBOETO BKJIaJia B OOIIUN MPOIYKT IO
KpUTepusiM, CHOPMYTUPOBAHHBIM YIaCTHUKAMU B3aUMOICHUCTBUS.
PeryisiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBHUSA
Camoopranusanus:

e CaAMOCTOSITEILHO COCTABJISITH IUJIAH, AJITOPUTM pEIICHUs 3a1adyu (Uiu
€ro 4acTh), BBIOMpaThb CHOCOO pelIeHUs € YYETOM HMEIOIIHUXCA
pPECypcoB H COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:

e BJIAJIETh CMOCOOAMM CaMOINPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUIETH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTb MpPU PEUICHUU
3a/lay, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTH HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAMACHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJbTaTa JEATEIBHOCTH IOCTABICHHOU
eI ©  YCJIOBHSAM, OOBSICHATH TPUYHHBI JOCTIKEHUS  WJIU
HEJOCTIDKCHUSI ~ [EAH, HAaXOAWTh  OMMOKY, JaBaTh  OIICHKY
npUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 7 kjacce 0o0yyarouuics MOJMYYUT CIEIYIOLIUE
peIMETHbIE PE3YJIbTAThI:

Yucaa v BbIYUCICHUSA

BoinonHsaTh, coyeTass yCTHbIE U NMUCbMEHHbIE TPUEMBI, apupMeTHIecKue
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

Haxonuth 3HaY€HUS YUCIIOBBIX BBIPAKEHHUH, MPUMEHATH Pa3HOOOpa3HbBIE
CrocoObl W TpHUEMBI  BBIYUCICHUS 3HAYCHUW JIPOOHBIX  BBIPAKCHUH,
coJiepKalnx OObIKHOBEHHBIE U IECSITUYHbIE APOOH.

[lepexoauTh OT 01HOM (DOPMBI 3aMKCH YKCEN K Ipyroi (mpeodpa3oBhIBATh
JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIE€CSATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh W YIIOPSI0YUBATH PAIMOHAIBHBIC YHCIIA.

OKpyTrasTh YuCIIa.



BpInonHATP TPUKUAKY W OLEHKY pe3yJbTaTa BBIYMCICHUM, OLEHKY
3HAYECHUM YMCJIOBBIX BBIPAXKCHHU. BBINOIHATE AEUCTBUS CO CTEHEHAMHU C
HaTypaJIbHBIMHU NTOKA3aTEISMH.

[IpyuMeHsATh NOpPU3HAKKM  JNEJIUMOCTH, pPAa3jJ0KEHUE Ha MHOXKUTEIN
HaTypaJIbHBIX YUCET.

Pemare nmpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPLMOHAIBHOCTHIO BEIIWYKH, MPOLIEHTAMHU, UHTEPIPETUPOBATH
pe3yIIbTAaThl pEIIEHUd 3a4ad C Y4YETOM OrPAaHUYEHUN, CBSI3aHHBIX CO
CBOMCTBAMH PAaCCMATPUBAEMBIX OOBEKTOB.

AJlreOpandecKkue BbIPaKeHUSA

Hcnons3oBath  anreOpanvyeckyrd  TEPMHUHOJIOTMIO W CHUMBOJIHKY,
OPUMEHSTH €€ B IPoLiecce OCBOEHUS yueOHOT0 MaTepHalia.

Haxonutb 3HaueHUs: OYKBEHHBIX BBIPAKEHUW MPHU 3aIaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BoeimonasaTe  mipeoOpa3oBaHUsST  1EJOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BpInonHATE YMHOXXEHHE OJHOWIEHA HAa MHOTOYWIEH M MHOTOWIEHa Ha
MHOTOWJIEH, TPUMEHSATH (hOPMYJIBI KBaJpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3J0KEHUE MHOTOUYJIEHOB HA MHOXHUTEIM C TMOMOIIBIO
BbIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU CIAraeMbiX,
npuMeHeHus HOPMYJT COKPAIIEHHOTO YMHOKEHHSI.

[IpumenaTy mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3TUYHBIX
3a71a4 U3 MaTeMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAIIbHOM ITPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAIBHBIMH ITOKA3aTEISIMH IS
npeoOpa3oBaHusl BHIPAKECHHI.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHEVHBIE YpaBHEHUS C OJTHOM MEPEMEHHOW, NPUMEHSS ITPaBUiIa
Mepexojla OT MCXOAHOIO YPAaBHEHUS K PABHOCWIBHOMY eMmy. lIpoBepsTs,
SIBJISIETCS JIX YMCJIO KOPHEM YPAaBHEHUS.

[IpumensTh rpaduyecKkue METOAbI MPHU PEIICHUU JTUHEHHBIX YPABHEHUN U
UX CHCTEM.

[TogOupate mpumMepbl map YHUCEN, SBISIOMUXCS PEUICHUEM JUHEHHOTO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPJMHATHOM MJIOCKOCTH TpadUK JTUHEHHOTO YpPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, MOJb3YSACh TpadUKOM, MPUBOJUTH IMPUMEPHI pPEHICHUS
YPaBHEHHS.



Pemars cuctembl ABYX JIMHEHMHBIX YPAaBHEHHUU C JBYMs IIEPEMEHHBIMH, B
TOM YHUCJIE TPpapUUECcKH.

CocTaBisATh M pelmarbh JMHEHHOE YPaBHEHUE WIIM CHCTEMY JIMHEWHBIX
YPaBHEHUH II0 YCIOBHIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4y IIOJIyYCHHBIN PE3yJIbTaT.

DyHKUNHA

N300paxaTh Ha KOOPAMHATHOM NPAMON TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpJAMHATaM, JIy4HM, OTPE3KH, MHTEPBaJbl, 3alUChIBATh YUCIIOBHIE
MIPOMEKYTKH Ha aNreOpanvdeckoM s3bIKe.

OtmeyaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO  3aJaHHBIM
KOOpAMHATAM, CTPOUTb TrpapuKku JHUHEHHbIX ¢QyHKUUHA. CTpouTh rpaduk
dbyHKIIUU ¥ = |X].

OnucelBaTh C NOMOIIbIO (YHKUMH H3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMsl, pacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOUTEIBHOCTB, BpeMsi, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cmocoO MpeacTaBIeHUs U aHaIU3a HHPOpMAaIIH,
U3BJIEKaTh W MHTEPHPETUPOBATh HUHGPOPMALMIO U3 TpadUKOB peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K koHuy oOydyenuss B 8 kiacce oO0ydaromuiics MHOIYYUT CIEIYHOIINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucuaa 1 BbIYUCICHUSA

Hcrnonb30BaTh Ha4aJbHbIE IPEICTABICHUS O MHOYKECTBE JI€HCTBUTEIBHBIX
yycen I CPaBHEHMs, OKPYIJIGHHMS U  BBIYMCICHHUN, HU300paxarb
JEHUCTBUTEIIbHBIC YMCIIAa TOYKAMH Ha KOOPJAUHATHOM IIPSIMOM.

[IpuMeHsTh MOHATHE APUPMETHUECKOIO KBAJIPATHOI'O KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHU, UCIOJIB3YS MPU HEOOXOAMMOCTH KaJbKYJISITOP, BBIIOJIHATh
npeoOpa3oBaHus BBIPAXKEHHM, COIEp)KalINX KBaJIpaTHbIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEH.

Hcnonb30Bath 3anucu OONBIIUX U MAJIBIX YUCEI C MIOMOIIBIO IECATUUHBIX
npobeit u crenenei uncna 10.

AJuireOpandecKkue BbIPaKeHUsA

IIpuMeHATh TMOHATHE CTENEHM C LEIbIM I10KA3aTEIEeM, BBIIIOIHATh
peoOpa30BaHusl BEIPAKEHUM, COEPHKALUX CTENIEHH C LIEIbIM ITOKA3aTEJIEM.

BbINOMHATE TOXAECTBEHHbIE MPe0Opa30BaHUsl PAllMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPAaBUJI IEUCTBUN HAJl MHOTOWICHAMH U aNreOpanyecKuMu APOOSIMH.



PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHaTs mpeoOpa3oBaHuUs BRIPAKEHUHN ISl PEIICHUS PA3IMYHBIX 3a/1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiars nuHeliHbIe, KBaApPaTHBIE YPABHEHUS U PALlMOHAJIBHBIE YPABHEHUS,
CBOJSILLIMECS K HUM, CHCTEMBI IByX YPaBHEHU C ABYyMS IEPEMEHHBIMHU.

IIpoBoauTh mpoOCTENIINE NCCIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMM,
B TOM 4YHCJIE€ C MPUMEHEHHEM TrpadUyecKuX MPEACTABICHUN (yCTaHABIWBATH,
MMEET JIM ypaBHEHHME WM CHCTEMA YpPAaBHEHUW pPELIEHUs, €CIIM HMEET, TO
CKOJIBKO, U IpoYee).

[epexoauTh OT caoBeCHON (OPMYIUPOBKH 3aJlauu K €€ alreopandeckon
MOJENHN C I[IOMOULIBI0 COCTAaBJIEHUS YPAaBHEHUsS WJIM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBHUM € KOHTEKCTOM 3aJayd IOJyYECHHBIN
pe3yJbTar.

[IprMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLCHKHU,
pelIaTh JIMHENHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpadUyecKy0 WIUTIOCTPALMI0 MHOXXECTBA PEUICHHH HEPAaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKUNHA

[TonumaTh U UCONB30BATh GYHKIUOHATBHBIE OHATHS U S3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUECHUS), ONPECNATh 3HaUeHUE (PYHKIUU MO 3HAYEHHUIO
apryMeHTa, ONpeIeNsaTh CBOWCTBA (PYHKIIMU MO e€ rpaduKy.

Crtpouts rpaduKu 3MeMEHTApHBIX (YHKIINIA BU/A:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBATH CBONCTBA YHCIOBOI
dbyHKIMH 110 €€ TpaduKy.

K konny o0yuenus B 9 kiacce oOyyaromuics MNOJYYUT CIETYIOLIUE
IPEAMETHBIE PE3YJIbTATHI:

Yucsa v BIYUCICHUSA

CpaBHUBATh U YyNOPAI0YMBATH PALIMOHAIBHBIE U UPPALIMOHAIILHBIC YUCTIA.

BreimonasaTe apudmerndeckue MEWCTBHS € PAMOHATBLHBIMU UYHCIIAMU,
coyeras YCTHbIE M IIUCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCICHHUS C
UPpALMOHATBHBIMU YUCIAMU.

HaxoguTe 3HayeHus CTEneHeW C UEeNbIMU II0KA3aTesIMU U KOPHEW,
BBIYUCJIIATh 3HAUEHUS YNCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh IEMCTBUTENIBHBIE YHWCIA, BBINOJHATh NPUKUIKY pPE3yJbTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKEHUM.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHEiiHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIHAECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHATILHBIE YPABHEHHUS.

Pewars cuctembl IByX JIMHEMHBIX YPABHEHUU C ABYMS NEPEMEHHBIMHU U
CUCTEMBl JBYX YpaBHEHMH, B KOTOPBIX OJHO YpPaBHEHUE HE SBISAETCS
JIMHENHBIM.

PemaTte TekcTOBBIC 3adaunM ajreOpamdecKuM CIOCOOOM C IOMOIIBIO
COCTABJICHMSI YPaBHEHHUsS WJIM CUCTEMBbl JIByX YpPaBHEHHA C JABYyMS
[IEPEMEHHBIMHU.

IIpoBOIUTH MPOCTENIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH,
B TOM 4YHCIIe C MPUMEHEHUEM rpapuyecKuX Npe/ICTaBlieHul (yCTaHaBIUBATh,
UMEET JIM YpPAaBHEHHWE WJIM CHUCTEMAa YPABHEHUM PEIICHUS, €CIU UMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp nuHeliHbIe HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, M300pa)xaThb
pElIeHNEe HEPABEHCTB HA YMCJIOBOW MPSMOM, 3alIMChIBATh PELIEHUE C OMOUIbIO
CUMBOJIOB.

Pemwate cucTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOUAIONINE KBAJApPAaTHOE HEPABEHCTBO, H300pa)xkaTh pEUICHUE CHUCTEMBbI
HEPAaBEHCTB HA YHUCJIOBOM NPSIMOM, 3alMChIBATh PEUIEHHWE C ITOMOULIBIO
CHUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHNN PA3IUYHbIX 3a7a4.

DOyHKIUU

Pacno3naBate (pyHKIMM H3yuyeHHBIX BHIOB. IloKa3bIBaTh CXeMaTHUECKU
pacrojoXXeHnue Ha KOOPAMHATHOM TIOCKOCTU rpa@uKkoB GyHKIUM BUaa: y = kx,
y=kx+b y=kix,y=ax2 +bx +c y=x3 y=1x y= x|, B 3aBucumoct ot
3Ha4YEeHUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIMH.

CtpouTh U N300pakaTh cCXeMaTUYeCKH rpauku KBaJApaTUIHBIX (DYHKIIHM,
OTHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 11O X TpaduKam.

Pacno3naBate KkBagpatuuHyro (QyHKUMIO 10 ¢dopMmyie, HPUBOAUTH
npUMephl KBaAPATUUHBIX QYHKUIUN U3 peaTbHON KU3HU, PU3UKU, TEOMETPHUU.

Yucsi0BbIe NMOCIEA0BATEIBHOCTH M IPOTPeCCUH

Pacnio3naBaTh apuMeTUUECKyl0 M TE€OMETPUYECKYIO MPOTPECCUU MpHU
Pa3HbIX coco0ax 3a/1aHusl.

BbINONHATS  BBIYKMCIEHHUS C UCIOJb30BAaHMEM (QOpPMYyNT n-ro yjeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.



N300pakaTh 4WiIEHBI TOCIEIOBATEIHPHOCTH TOYKAMH HAa KOOPIWHATHOM
MIJIOCKOCTH.

Pematp 3a1aun, cBsI3aHHBIEC C YHCIOBBIMHU TIOCIIEIOBATEIHHOCTSIMHU, B TOM
YHCIIe 33]]a91 U3 PealbHOM KMU3HHU (C MCIIOIB30BAHUEM KAJIbKYJISATOPA,
IU(PPOBBIX TEXHOJIOTHH).

TemaTndyeckoe TIAaHUPOBAHWE COCTABICHO C YYETOM IIEIeBBIX
MIPUOPUTETOB BOCITUTATEIHLHOTO acrekTa IITKOJTBHOTO ypoKa,
chopmynupoBanabix B [Iporpamme Bocniutanus MbBOY COIIl ¢ YUOIT Ne 51
r. Kuposa:

* OOy KIeHKEe 00yJaroMXxcsi COOM0aTh HOPMbI OBEICHMUS], TPABUIIA
OOIIEHUsI CO CBEPCTHUKAMU U NEJAaroru4ecKuMu paboTHUKAMHU,
COOTBETCTBYIOILIME YKIIady 00111€00pa3oBaTeIbHON OpraHu3allui,
YCTAHOBJICHHE U MOJJIEPKKY T00pOKEIATEIbHON aTMOC(EPDI;

*[PUBJICYEHNE BHUMAHNS O0YUYaIOIIUXCS K IEHHOCTHOMY aCTEKTYy U3y4aeMbIX
Ha ypOKax MPEIMETOB, SIBJICHUN U COOBITUH, MHUITUUPOBAHUE OOCYKICHUN,
BBICKA3bIBAHUI CBOETO MHEHHUS, BEIPAOOTKH CBOETO JTUYHOCTHOTO OTHOIIEHUS K
U3y4aeMbIM COOBITUSIM, SBJICHUSIM, JIULIAM.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue KosmnuecTBo yacos
Ne DJIEKTPOHHBIE (uudgposbIe)
pasaejaoB H  TeEM KonTpoJibHbIe IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMporpamMmbl padoTsI padoTsI
Yucna u
1 BBLIYHICJICHHSL. 2% | bubnunoreka HOK
PaunonaneHbIe https://m.edsoo.ru/7f415690
yucna
) Anrebpanyeckue 24 1 bubnuorexa [HOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 Koopaunatst u 18 | bubnuoteka HOK
rpaduxu. OyHKIIUN https://m.edsoo.ru/7f415b90
4 YpaBHeHHS u 19 | bubnuoteka HOK
HEPABEHCTBA https://m.edsoo.ru/7f415b690
5 [ToBTOpEHME u 15 | bubnmoreka HOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB 1o 102 5 0
[TPOI'PAMME




8 KUIACC

HauMeHOBaAHHUE KoandecTBO 9acoB
Ne DJIEKTPOHHBIE (uudgposbie)
T/ pasiejioB H TeM Beero KonTpoJibHbIe IIpakTuyeckue 06pA30OBATEBHbIE PeCYPCHI
nporpamMmbl padoTsbI padoThI
Anrebpanyeckue
1 BBIPAXCHUS. 15 ] bubnuotexa [HOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
JIpo0b
Yucna u
) BBIYHICJICHHSL. 7 bubnunoreka HOK
Crenenb ¢ 1eJIbIM https://m.edsoo.ru/7f417af8
IIOKa3aTeseM
Yucna u
3 BBIYMCIICHHUS. 15 bubmmorexa HOK
https://m.edsoo.ru/7f417af8
KBanpaTtHbie KOpHU
Anrebpanueckue
4 BBIPAXCHUS. 5 | bubnuotexa [HOK
KBagparubiit https://m.edsoo.ru/7f417af8
TpEXUIICH
YpaBHeHUs u
5 HEPABEHCTBA. 15 1 bubnuotexa [HOK
KBanparusie https://m.edsoo.ru/7f417af8
YpaBHEHUSA
6 YpaBHeHnus u 13 bubnuoteka HOK

HEPaBEHCTBA.

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




CucreMsl

YpaBHEHUHU
YpaBHeHUs u
bubnmmoreka LHOK
7 HEpPABEHCTBA. 12
https://m.edsoo.ru/7f417af8
HepasencrBa
g DOyHKIINH. 5 bubnmoreka HOK
OCHOBHBIEC TOHSATHUS https://m.edsoo.ru/7f417af8
9 DOyHKIINH. 9 bubnmmoreka HOK
YucnoBbie GyHKIMH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME mlo bubnmoreka HOK
006006meHNEe https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO
YACOB I1O 102

ITPOTPAMME




9 KJIACC

Ne | HaumMeHOBaHuUe KoauyecTBOo 4acoB
DJIEKTPOHHbBIE (uudposbie)
n/ pasaejios u TeM Konrpoabusie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I NporpamMmel padoThI padoThI
1 Uucna W BBIYMCIICHUA. 9 bubnmmoreka HOK
JleicTBUTENbHBIE YUCITA https://m.edsoo.ru/7f419d08
YpaBHeHust u
2 HEPaBEHCTBA. Y paBHEHUSA 14 1 buommorera HOK
p . - P . https://m.edsoo.ru/7f419d08
C OJIHOM IIepeMEHHOI
YpaBHeHus u
3 HEpaBEHCTBA CucrtemMbl 14 1 buommorera HOK
P L https://m.edsoo.ru/7f419d08
ypaBHEHUI
YpaBHeHust u
4 HEpPaBEHCTBA 16 1 buommotera HOK
P ’ https://m.edsoo0.ru/7f419d08
Hepasencrsa
bubnmoreka LHOK
5 o 16 1
YHICHHH https://m.edsoo.ru/7f419d08
6 Yucnaosbie 15 | bubnmoreka HOK
MOCJIEIOBATEIbHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHue, 0600MICHUE, 18 | bubnunoreka LHOK
cucTeMaTH3alus 3HaHU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOTPAMME




