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HOACHUTEJBHASA 3AIIMCKA

Anrebpa ABIsSETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa OOECIEYMBACT M3YYCHHE JAPYTUX IUCIUIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK W TYMAaHUTAPHOTO IUKIOB, €€ OCBOCHHE
HE00XOAMMO JJI1 IPOJOJDKEHUsT 00pa30BaHUs U B ITOBCEHEBHOM JKU3HMU.
PazButre y oOydarommxcsi HAyYHBIX MPEACTABICHUN O MPOUCXOKICHUH
U CYIIHOCTH alreOpanyeckux aOCTpakIui, crnocode OTpakeHUs
MaTEeMaTUYECKON HayKOW SIBIICHUN U MPOIECCOB B MPUPOJIE U OOIIECTRBE,
pOJIM MAaTEMaTUYECKOTrO MOJICIMPOBAHMS B HAYYHOM IIO3HAHUM WU B
MPaKTUKE CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS H
Ka4yeCTB MBIILJICHUS, HEOOXOMUMBIX JUIsl aJalTaliid B COBPEMEHHOM
muppoBoM obOmiectBe. M3yueHue anreOpsl 00eClEUMBAET pa3BUTHE
yMeHUus1 HaOJo/1aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CITIOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBaTH  CBOM  JICUCTBUS W BBIBOABI,  (HOPMYyIHpPOBATh
yTBepxkaeHus. OcBoeHME Kypca aireOpbl 00€CIeunBaeT pa3BUTUE
JIOTUYECKOTO MBIIIJIEHUSI 00yYarOIIMXCs: OHU UCIIOIb3YIOT JIeTyKTUBHbBIC
U HWHIYKTUBHBIE pPacCy>KJeHus, o0000IeHne ¥ KOHKPETH3allUIO,
aOctparupoBanue u a”ajoruto. OOydeHue anredbpe mpeanoaraet
3HAYUTEIBHBII 00BEM CaMOCTOSITENIBHOM NEATENbHOCTH 00YyYaroluxcs,
MO3TOMY CaMOCTOSITEIbHOE PENIEHUE 3adad SBIAETCS peanu3anuei
NeSATETLHOCTHOTO MIPUHITUIIA O0yYEHHUS.

B cTpykType mnporpammbel ydeOHOTO Kypca «Aunredbpa» s
OCHOBHOrO0  0o0miero o0Opa3oBaHHs OCHOBHOE€ MECTO  3aHUMAIOT
coliepKaTelbHO-METOAMYECKHe JMHUM: «YUucna ¢ BBIUKCICHUNY,
«AnreOpanyeckre  BBIpOKCHHS», «YPaBHCHHs W  HEPaBEHCTBaAY,
«Oynkuun». Kaxnmas u3 3THX COAEPKATEIbHO-METOAWYECKUX JIMHUHI
pa3BUBAETCS HAa MPOTHKEHUU TPEX JIET U3YUEHUS Kypca, B3auMOJCHCTBYS
C JpyruMud ero JuHUSIMH. B Xole wu3ydeHus yueOHOTO Kypca
oOyyJaroummcsi TPUXOAUTCS JIOTHYECKH pPACCy>KIaTh, HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M C 3TUM B NIpOrpamMmy
y4eOHOTO Kypca «Anrebpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IpEICTaBICHHbBIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTH4ecKoro
0o0pa3oBaHMsI U CIIOCOOCTBYIONIME OBJIAJCHUIO OOYYalOIIMMHUCS OCHOB
YHUBEpPCAJIBHOIO  MareMaTudeckoro  sspika. ConaepxaTenbHOW U
CTPYKTYpHOM OCOOEHHOCTBHIO Y4eOHOTO Kypca «Aurebpa» SIBISETCS €ro
UHTErPUPOBAHHBIN XapaKTep.



Copepxanne muHUM «YuUClia U BBIYUCICHUSD CIY>KUT OCHOBOW JIs
JANbHEMIIEro W3y4YeHUs MAaTEMaTHUKH, CIIOCOOCTBYET pa3BUTUIO Yy
oOy4Jaroumxcsi JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS
MOJIb30BAThCSl ANTOPUTMAMH, a TaKXKE MPUOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOAMMBIX JIJIsl TOBCETHEBHOM KM3HU. Pa3BuTHE MOHATHUS O
YUCJI€ Ha YpPOBHE OCHOBHOrO o00IIero o0Opa3oBaHUsI CBSI3aHO C
palMOHAIBHBIMA M HPPAIMOHAJIBHBIMU  4YHUCJIaMH, (popMupoBaHreM
NPENCTAaBICHU O JIEWCTBUTEIILHOM YHCIIe. 3aBEpIICHUE OCBOCHHUS
YHCJIOBOW JIMHUM OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepxanue IBYX aiareOpanyeckux JHHUN — «AJredpandyeckue
BBIpOKEHUS» W «YpaBHEHHUS W  HEPaBEHCTBA»  CIOCOOCTBYET
dbopMHpoBaHHIO Yy  OOydYalOIMXCSd  MAaTeMaTHYeCKOro  ammapara,
HEO0OXOIUMOTO JIJIsl PEIICHUS 33J1ady MaTEMaTHUKH, CMEXHBIX MTPEAMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOIO 0O0ILIEro
oOpa3oBaHMs yuyeOHBIH MaTepHuaia TPYyHIHPYETCS BOKPYT PallMOHAIBHBIX
BBIpXKEHUI. Anredpa I1eMOHCTpUPYET 3HAUCHNE MaTeMaTUKH KaK sI3bIKa
Ul TOCTPOCHHUS MaTeMaTHYEeCKUX MOJIENEN, OMUCaHUs MPOLECCOB U
SABJICHUM peaibHOro mMupa. B 3amaunm oOydeHus anredpe BXOIST TaKkKe
JanbHeilIee pa3BUTUE alrOPUTMUYECKOTO MBIIUICHHSI, HEOOXOIUMOTO, B
YaCTHOCTH, JJII OCBOEHUS Kypca MH()OPMATHUKH, U OBJa/ICHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaeHuii. [IpeoOpazoBanre CHUMBOJBHBIX (HOpPM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaKCHMUS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxxanue (QyHKIMOHAIBHO-TPAQUYECKON JMHUM HAIEJeHO Ha
MOJIydeHUEe OO0y4alIUMHCS 3HAaHUM O (QYHKIMSIX KaK Ba)KHEHIIeH
MaTeMaTU4ecKod  MOJENW  JUId  ONHCAaHUs W HCCIEAOBAHUS
pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHUM B MpHUpoIe M OOIIECTBe.
N3yuenue maTepuasia CnocOOCTBYET Pa3BUTHIO Y 00YYAIOIIMXCS YMEHHUS
UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH
— CIIOBECHbIE, CHUMBOJIMYECKHE, TrpaduyecKkue, BHOCUT BKJIaJI B
dbopMHupOBaHHWE TPEACTABICHUNM O PpOJM MATEeMATHUKH B Pa3BUTUU
[IUBWJIN3AINH U KYJIbTYPBHI.

CornacHo ydeOHOMY IUIaHy B 7-9 Kjaccax M3ydaeTcsi y4COHBIM
Kypc «Anredpa», KOTOPbIA BKIIOYAET CIEAYIONINE OCHOBHBIE pa3Jieiibl
conepxanus: «Uncna v BEIYUCICHUS», «ANTeOpandecKkue BhIPAKEHU,
«YpaBHEHHUs U HEPABEHCTBAY, « DyHKIIUNY.



Ha uzydenue yuebHoro kypca «Anredpa» orsogutcs 306 qacos: B 7
kimacce — 102 gaca (3 gaca B Heaenro), B 8 kiacce — 102 ygaca (3 gaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heflenio).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Hpo6u OOBIKHOBEHHBIE U JIECATHYHBIE, MEPEX0]] OT OJHON (POpPMBI
3amucu Apobeir Kk aApyrod. [loHsATHE paMOHAIBEHOTO YHCIA, 3aIuCh,
CpaBHEHHUE, YIOPSIOYMBAHUE PAlMOHATBHBIX Yncel. ApudMeTHuecKue
NEUCTBUSL C pAllMOHAIBHBIMU YHCIaMH. PelieHue 3amad U3 pearbHOU
IPAKTUKHU HA YaCTH, Ha JIPOOHU.

CreneHb ¢ HaTypaJIbHBIM  IIOKAa3aTe€JEM:  OIPEJCIICHHUE,
npeoOpa3oBaHKe BHIPAKEHUI HA OCHOBE OINpPEEICHUS, 3aIIUCh OOJIBIINX
yucen. [IponeHThl, 3anuch NPOLEHTOB B BUJE APOOM U JIpoOH B BHUIE
IIPOLECHTOB. TpU OCHOBHBIE 3a/a4d Ha IPOLICHTHI, PELICHUE 3a7ay U3
peanbHON MPAKTUKH.

[IpumeHeHnEe MPU3HAKOB AETUMOCTH, PA3JIOKCHUE HA MHOKHUTEIU
HATYpPAJIbHBIX YHUCE.

PeanbHble 3aBUCMMOCTHM, B TOM 4YHCIE TpsiMas W oOOparHas
IPONIOPUMOHAIIBHOCTH.

AJsre0panvecKue BbhIPAKEHUA

IlepemeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM.
Jonyctumble 3HaueHHs TepeMeHHbIX. [IpencrtaBiieHMe 3aBUCHMOCTH
MEXAy BeluYMHamMu B Buae ¢Gopmyibl. Beraucienus mno dopmyriam.
IIpeoOpa3zoBanrie OyKBEHHBIX BBIpQKCHUH, TOXISCTBEHHO paBHBIC
BBIpaKEHUS, MpaBWiia MpeoOpa3oBaHus CyMM M MPOU3BEIICHUM, IpaBUiia
PACKPBITUSI CKOOOK U TIPUBEICHUS TTOJOOHBIX ClIaraeMbiX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEJIEM.

Onnowiensl U MHoOrowieHbl. CrteneHb MHoOrowieHa. ClOXKEHHE,
BBIYUTAHUE, YMHOXXEHUE MHOro4YiIeHOB. @OOpMyJibl COKpAIIEHHOTO
YMHOXKEHUA: KBaJApaT CyMMbl U KBajJpar pa3zHOCTU. DopMysia pa3HOCTH
KBaJIpaToB. PaznoxkeHrne MHOTOUYJICHOB HA MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOPEHb ypaBHEHUS, TpaBWwiIa MpeoOpa3OBaHUS
YpaBHEHUS, PABHOCUJIILHOCTb YPaBHEHUIA.

JluHeriHOE YypaBHEHME C OJIHOM IIEPEMEHHOW, YHCJIO KOpPHEHU
JMHEWHOTO YpPaBHEHMS, PELICHHUE JIMHEWHBIX ypaBHEHUH. COCTaBIICHHE
YPaBHEHHM IO YCJIOBUIO 3aJaur. PellIeHne TEKCTOBBIX 337a4 C IMTOMOIIBIO
YPaBHEHUM.



JluneiiHoe ypaBHEHHME C JByMsI NEpPEMEHHBIMH U €ro rpaduxk.
Cucrema NIByX JIMHEWHBIX YPAaBHEHUU C JBYMs NEpEMEHHBbIMU. Perienue
CUCTEM ypaBHEHUH cHocoOOM TOACTaHOBKH. [Ipumepsl pemieHus
TEKCTOBBIX 3aJ1a4 C ITIOMOILBIO CUCTEM YPaBHEHUH.

DOyHKIUU

Koopaunara Toukm Ha mpsMon. YwWcCiIoBBIE NPOMEKYTKH.
PaccrosiHne Mexay 1ByMs TOUKaMU KOOPJIMHATHOMN MPSMOM.

[IpsimoyronbHast cucreMa koopauHat, ocu OX m Oy. Abcuucca u
OpAMHATa TOYKM Ha KOOpAMHATHOW miockoctu. [Ipumepsl rpadukos,
3aiaHHbIX (opmysamMu. YUTeHue rpauKOB pealbHBIX 3aBUCHMOCTEH.
[lonsitue dynkumu. I'papuk Pynkmuu. CpoiictBa QyHKIui. JIuHelHas
¢dyuknus, e€ rpapuk. I'padux Gyukuuu y = |X|. 'padudeckoe perieHue
JIMHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KNIACC

Yuciia u BBIYMCTICHUS

KBagpatueiii kopeHb u3 uwmcia. [loHstne 00 uppanroOHaIBLHOM
yucne. JlecaTnyHble NpUOIMKEHUsT UppaloHaiIbHbIX uncen. CBoiicTBa
apuMeTHyecKux  KBaJpaTHBIX KOpPHEM W WX NOpPUMEHEHUE K
npeoOpa30BaHUIO  YHCIOBBIX  BBIPAXEHUH U BBIYHCIICHUSIM.
JlercTBUTENBHBIC YHUCIIA.

Crenenb C 1enbIM IOKa3zaTeneM U €€ cBoicTBa. CraHpapTHas
3aMMCh YNCTIA.

AJsre0panvecKue BbIPAKEHUSA

KBampaTHbIil TpEXUJIEH, PaA3JIOKEHHUE KBAAPATHOrO TPEXUJIEHA HA
MHOXHTEIH.

AnrebOpandeckas apo6b. OCHOBHOE CBOMCTBO aireOpamvecKoit
apoobu. CroxkeHue, BbIUMTAHUE, YMHOXKEHUE, JCJICHHUE alre0panyecKkux
npobOeit. PanmoHalibHbIE BBIPAXKEHUS U UX MPE0Opa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMyia KOpHEH KBaJAPaTHOTO ypaBHEHHUSI.
Teopema Buera. PemeHune ypaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM M
KBagpaTHbIM. [IpocTeiiue npoOHO-paIiioHaIbHBIE YPABHECHHUS.

I'padmueckas nHTEpHIpETaLMsl YPAaBHEHUH C ABYMSI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YpPaBHEHUM C JAByMs nepeMeHHbIMH. [Ipnmepsl
pPELIEHUs] CUCTEM HEJIMHEMHBIX YPABHEHUU C JBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoM.



UucnoBele HepaBeHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ oxHOM
IepeMEeHHON. PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
oAHOM mepeMeHHON. CucrtemMbl JIMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

DOyHKIUU

[Tonstue ¢pynkuu. O61aCTh ONPECICHNS U MHOKECTBO 3HAUCHUH
¢bynkuuu. CnocoOsl 3a1anus QyHKIUH.

I'paduk dyskiuu. Urtenue cBoicTB (yHKIMU mo €€ rpaduky.
[Tpumeps! rpadukoB GYyHKIHIM, OTPAKAIOMIUX PEAIbHBIE MPOIECCHI.

OyHKINH, OMMCHIBAIOIIINE PSIMY IO 1%} oOpaTHy!0
POIOPIIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIUU Y = X2, Y =
x3, ¥ = VX, y=|x|. I'padudeckoe pelenne ypaBHEHHH U CHCTEM
YpPaBHEHUM.

9 KJIACC

Yucua ¥ BbIYMCICHUSA

PanmonaneHple 4wncia, UPpALMOHANBHBIE 4YHCIA, KOHEYHBIE U
OECKOHEYHbIE JeCATUYHBIE APOOH. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN,
JeHCTBUTENbHBIE YHCIIa KaK OECKOHEUHbIE IeCATUYHbIE ApoOu. B3anMHo
OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JACHCTBUTEIBHBIX YUCET
Y KOOPJAMHATHOM MPSMOM.

CpaBHeHME JEHCTBUTEIBHBIX YHCEIl, apu(PMETHUECKUE NEUCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 00BEKTOB OKPYKAIOLIEr0 MUpPA, AJIUTEIBHOCTh MPOLIECCOB
B OKPY KaIoIlEM MUpE.

[Ipubnu>x€HHOE 3HAUYE€HHE BEIUYMHBI, TOYHOCTb MPUOIMKECHUS.
Oxkpyrnenue uncen. [Ipuknaka u oieHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JImneriHoe ypaBHeHue. PelieHne ypaBHEHHMM, CBOIAIIMXCA K
JINHENHBIM.

KBanparHoe ypaBHenue. PemieHue ypaBHEHMH, CBOASIIUXCA K
KBaJpaTHbIM. bukBanparHoe ypaBHeHue. [Ipumeps! pelienus ypaBHEHUN
TPEThEN U YETBEPTOM CTEIIEHEN PA3I0KEHUEM HA MHOKUTEIU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUN. Perienne TeKCTOBBIX
3a/1a4 alre0panvyecKuM METOJIOM.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem
IBYX JIMHEHHBIX YPaBHEHUU C IBYMs IIEpEMEHHBIMU. PeleHue cucreM
IBYX YpPaBHEHWH, OJHO W3 KOTOPBIX JIMHEMHOE, a IpPyroe — BTOPOU



creneHu. ['paduueckas MHTEpHpETAUsl CUCTEMbl YPaBHEHHU C JIByMs
IIEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aareOpandeckum CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOICTBA.

Pemienne MMHENWHBIX HEPABEHCTB C OJHOM IepeMEeHHOM. Pemienne
CUCTEM JIMHEMHBIX HEPABEHCTB C OJHOW mnepemeHHOU. KsampaTHbie
HepaBeHCTBA. ['paduyeckas WHTEpHpETalns HEPABEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKUUHA

KBagpatnunas ¢Qyskuus, e€ rpapuk u cBoiicTBa. I[lapabomna,
KOOPJIMHATHI BEPIIUHBI Tapa0doJIbl, OCb CHMMETPUHU NapadOoJIbl.

Ipaduxu pyrxmit: y = kx, y =kx + b, y = k/x,y = x3,y =X,y =
[X| u ux cBocTBa.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPECcCUm

ITonsaTne YU CIIOBOU II0CJIE0BATEIILHOCTH. 3aaHue
HOCJIEI0BATENbHOCTH pEKyppPEHTHON (hopMyIoi 1 popMyJIoi N-ro ujeHa.

Apudmernueckas U reomeTpuyeckas nporpeccur. @opmMyibl N-ro
YJIeHa apu(PMETHUECKON U TEOMETPUUYECKOM MPOTrPECCUil, CyMMbI MEPBBIX
N YJIEHOB.

N3o0paxkeHre wWiIeHOB apu(pMETHYECKOH U TEOMETPUYECKOM
MPOrpecCud TOYKAMHW Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIM U
AKCIOHEHIMAIBHBINA POCT. CI0KHBIE MPOLEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca
«Anredpa» XxapaKkTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIUTAHME:

NPOSIBJIECHUEM HMHTEpPECa K MPOILLJIOMY M HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTHUXEHUSIM POCCHUHCKHUX
MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM MIKOJIbI, K UCIIOJIb30BAHUIO
ATUX JOCTHXKCHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpa:xKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaxAaHUHA W
peanu3aiuy ero Imnpas, MNPEICTABICHUEM O MaTEMaTHUUYECKHUX OCHOBaxX
(GYHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHUN, MPOLEIYP
IPaKJAHCKOTO OOIIeCTBa (HapuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO DJTHYECKHX TPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHMEM BAXKHOCTH MOpPAJIbHO-
ATUYECKUX MPUHITUIIOB B JIESITEIHLHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAHOBKOW HAa aKTMBHOE YYacTHE B PEUICHUU MPAKTUYECKUX 3a7ad
MaTeMaTU4eCKOn HaIpaBJICHHOCTH, OCO3HAaHHEM BAKHOCTH
MaTeMaTUYECKOro O0Opa30oBaHMs Ha NPOTSHKEHUUM BCEW JKU3HU IS
yCHemHon  npodecCUoHaNbHOM  JEATeIbHOCTU M Pa3BUTHEM
HEOOXOJUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM
WHIUBUyIBHOW TPACKTOPUHM OOpa30BaHUS U J>KU3HEHHBIX IIJIAHOB C
Y4ETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CITIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, PEHICHUH, PacCyKIEeHUN, YMEHHUIO
BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHUEHTALMEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX
IpeICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI 4YeJIOBEKa,
MPUPOLI U OOIIECTBA, TOHMMAHUEM MaTeMaTUYECKOW HAyKU Kak chepsl
YEeJIOBEYECKOU JEATEIbHOCTH, ATANOB €€ Pa3BUTUS W 3HAUYUMOCTH IS



pa3BUTUSI  LMBUIM3AIMHK, OBJIAJICHUEM  SI3BIKOM  MATEeMaTUKU U
MaTeMaTUYECKOM  KyJIbTypOd KaK CpEJACTBOM IIO3HAHUS  MHpA,
OBJIaJICHUEM IPOCTEUITUMU HaBbIKAMHU UCCJIeI0BATEIhCKON
NeSITeBHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI
310POBbS U IMOLUOHAJIBHOIO 0JIATONOJIY M

TOTOBHOCTBIO TMPUMEHATh MaTeMAaTUYECKHE 3HAHUS B HHTEpecax
CBOETO 3JI0POBbs, BEACHUS 3/I0POBOr0 00pa3a XKU3HHU (3I0pOBOE MUTAHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHATUNA U OTIbIXA, peryJisipHas pusndeckas
AKTUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBBIKA peQIeKCUM, TPU3HAHUEM
CBOETrO IIpaBa Ha OLIMOKY M TaKOTO K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOrMYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha MPUMEHEHHE MATeMaTUYECKUX 3HAHUW A
pemieHuss 3aJad B O00JIACTM COXPAHHOCTU OKpYy)KaroUlell cpejsl,
MJIAHUPOBAHMS TIOCTYNKOB M OIIEHKH MX BO3MOXKHBIX MOCIEACTBUM st
OKpY’Kalollled  cpefpl,  OCO3HAaHWEM  IJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) amanTanua K H3MEHAKIIMMCS YCJIOBHSIM COLUAJBHOH H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUAM B YCIOBUSIX HEOMpPEACIEHHOCTH,
NOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO
NEATENIbHOCTh, B TOM YHCIIE€ YMEHUE YYUTbCSI Yy JAPYrUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOJIUMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHCIIE
dbopMyIMpoBaTh UACH, TOHATHS, TUNIOTE3bI 00 OOBEKTAX W SBICHUAX, B
TOM YHCIIC paHEe HEU3BECTHBIX, OCO3HABATh JCHUIIUTHI COOCTBEHHBIX
3HaHUU U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO  CHUTyallUI0 KaK  BbI30B, TpeOyIolUid  KOHTpMED,
KOPPEKTUPOBATH MPUHUMAEMbBIC PEIICHUS U ACUCTBUS, (HOPMYITUPOBATH U

OIICHUBAThH PUCKHU U TIOCIIEACTBUSA, HOPMUPOBATH OIIBIT.
METAINPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE 1eifiCTBUSA

Bba3oBblie Jijornueckue 1eicTBUA:



BBISIBIIATH W XapaKTePU30BaTh CYIIECTBCHHBIC MPHU3HAKH
MaTeMaTUYeCKNX OOBCKTOB, TOHATHUH, OTHOUICHUH MEXKITY
MOHSTHUSIMH, dbopMyIpoBaTh oTpeeIeHUs MOHSITHH,
yCTaHaBJIMBaTh  CYIIECTBEHHBIM MpHU3HAK  KiIaccUUKAIIH,
OCHOBaHMS i OOOOIICHWS ¥  CPaBHECHHS, KPHUTCPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh, (POPMYIIUPOBATH U MTPEOOPA30BLIBATH CYKICHUS:
yYTBEPAUTENbHbIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YaCTHBIE U
o011ue, yCiIOBHBIE,

BBISIBIIATh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U H
npoTuBopeursi B ¢akTax, JaHHBIX, HAONIOACHUSAX U
YTBEPXKJICHUAX, TMpeasiaraTh  KpPUTEPUU U1l BBISBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JenaTh  BBIBOABI C  HMCIOJB30BAaHUEM  3aKOHOB  JIOTHKH,
JETYKTHBHBIX u WHTYKTUBHBIX YMO3aKIJIFOUCHUH,
YMO3aKJIIOUCHUH 10 aHAJIOTUH;

pa3OupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUIN
(npsiMble ¥ OT TPOTUBHOTO), TPOBOIAUTH CAMOCTOSITEIHHO
HECJIOKHBIE  JOKa3aTelIhCTBA  MaTeMaTWYecKnX  (DaKToB,
BBICTpaWBaTh  APTYMCHTAIMIO, TPUBOAWTH  TPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpATh CMoco0 pelieHus ydeOHOM 3agaun  (CpaBHUBATH
HECKOJIBbKO  BApUAHTOB  peIIeHUs, BBIOMpaTh  Hauboiee
MOAXOMSIMMA ¢ Yy4€TOM  CaMOCTOSITEIPHO  BBIJICIICHHBIX
KpUTEPHUEB).

Ba3oBble ucciiegoBareLCKue J1elCTBUSA:

MCIIOJIb30BaTh BOMNPOCHI KaK HCCIEIOBATENbCKUM HWHCTPYMEHT
NO3HAHMUS, bopMyIupOBaThH BOITPOCHI, bukcupyroime
NpOTUBOpEYHE, TMPOOJIeMy, CaMOCTOSTENFHO YCTaHABJIMBAThH
HUCKOMOE W JaHHOE, POpMHUPOBATH TUIIOTE3y, apryMEHTHPOBAThH
CBOIO TIO3UIIMIO, MHEHUE;

OPOBOAUTH MO  CAaMOCTOSITEIBHO  COCTABJICHHOMY  IUIaHy
HECJIOKHBIN  DKCIEPUMEHT, HEOONbIIOe WCCIEAOBaHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eckoro OObeKTa,
3aBUCUMOCTEHN 00BEKTOB MEXAY COOOM;

CaMOCTOSTEIIbHO (pOPMYIHPOBAaTH OOOOIIEHHWSI W BBIBOJABI TIO
pe3yibTataM  MpPOBEACHHOTO  HAOMIOJAEHUS, HCCIEIOBaHUS,



OIICHWBATh JIOCTOBEPHOCTH IMOJYUYCHHBIX PE3yJIbTaTOB, BHIBOOB
1 0000IIEHHN;

IPOrHO3HPOBATh BO3MOJKHOC PAa3BUTHE IIpoIlecca, a TaKxKe
BBIJIBUTATh MPEATIOI0KCHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nuupopmanueii:

BBIABJIATH HCAOCTATOYHOCTH H N30BITOYHOCTD I/IH(I)OpMaLII/II/I,
JaHHBIX, HCO6XO,ZII/IMI>IX JJI pCIICHUA 3a1a49U,

BBIOUPATD, aHaJIM3UPOBATh, CUCTEMaTU3UPOBATh u
UHTEPIPETUPOBATh WH(OOPMAIUIO PaA3IWYHBIX BHJIOB U (PopM
MIPECTABIICHHUS;

BBIOMpATh bopmy MPEICTABICHUS uHpopManmn "
WUTIOCTPUPOBATh pEIIacMble 3a/ladyd CXEMaMH, JuarpaMMaMu,
UHOM rpaduKoi U UX KOMOMHAIIUSIMU;

OIICHWBATh  HANEKHOCTh  WH(OpPMAIMU 1O  KPHUTEPHSM,
MIPEIIOKCHHBIM YUHTEIIEM WIH chOpMyITUPOBAHHBIM
CaMOCTOSTEIBHO.

KoMMmyHHKaTHBHBbIE YHHBeEPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIPUHUMATh U (HOPMYJIHUPOBATh CYKICHHUS B COOTBETCTBUU C
YCIOBUSMH M IENSIMU OOMICHHS, $CHO, TOYHO, TPaMOTHO
BBIp2XXKaTh CBOIO TOYKY 3PEHHUA B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh TOACHEHUS IO XOJy peUleHHs 3aJayH,
KOMMEHTHUPOBATh TOJyYECHHBIN PE3yJIbTaT;

B xoJe oOOCyXIeHHUs 3aJaBaTh BONPOCHl IO CYILIECTBY
oOCcykmaeMoil  TeMbl,  MOpOOJEMBbI,  pelIaeMoll  3ajaauu,
BBICKA3bIBaTh  HMJEW, HAlleIEHHbIE HA TOWCK  peIleHus,
COTOCTABJIATh CBOU CYXKJACHHUS C CYXACHUAMH JIPYTUX
YYaCTHUKOB JMalora, OOHAapyXHUBaTh pazM4M€ M CXOJCTBO
NO3UILMH, B KOPPEeKTHOU (opme (hopMyIupoBaTh pa3HOIIACHUSA,
CBOM BO3PAXKCHUSI;

NPEICTABIATh PE3yJIbTaThl PEHICHHUS 3aJadd, OSKCIEPUMEHTa,
WCCJICIOBAHMSI, TMPOEKTa, CaMOCTOATENIHLHO BBIOMpaATh Gdopmar
BBICTYIUICHHSI C Y4Y€TOM 3aJad Mpe3eHTAllMM M OCOOEHHOCTEH
ayJIMTOPUH;

NOHUMAaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMaHJIHON U
UHANBUAYAIbHONH  pabOTbl  MpU  pEIIeHWH  y4eOHBIX
MaTeMaTHYECKHX 3a7ay;

OPUHUMATh 1€Jb COBMECTHOM JEATENbHOCTH, IIJIAHUPOBAThH
OpraHu3allii0 COBMECTHOW palOThl, paclpeAesisTh BUIbI padoT,



JOrOBapUBaThCsA, OOCYKIaTh MPOLECC W pe3yiabTaT padoThl,
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

e YYacTBOBaTh B IPyNIOBLIX hopMax paboThl (00CYXACHUS, 0OMEH
MHEHUSMH, MO3TOBBI€ IITYPMBI U JAPYTHE), BBINOJIHATH CBOIO
9acTh PabOTBI U KOOPAWHHPOBATH CBOU JEHCTBHUS C JIPYyTUMHU
YJieHaMd KOMaH[bl, OILIEHMBAaTh KadyeCcTBO CBOEro BKJIaJa B
oOluMi  TPOAYKT MO  KpUTEpHsiM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHbIE YHUBepPCcAJIbHbIE YueOHbIe JelCTBUSA
Camoopranusanus:

e CaMOCTOSITENIBHO COCTAaBISTh IUIAH, aJTOPUTM PEIICHUS 3aJadyd
(w1 ero 4acTh), BBIOMpPATh CHOCOO pEIICHUS C YYETOM
UMEIOIINXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHUPOBAaTh W KOPPEKTUPOBATh BapUAHTHI PEIICHUU C
y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

e BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Tpoliecca u
pe3yibTaTa peuieHus MaTeMaTUYeCKO 3a/1auu;

e TMPEABUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH
peIIeHUN 3a7a4d, BHOCHUTH KOPPEKTHUBBI B JICSITCIBHOCTH Ha
OCHOBE  HOBBIX  OOCTOSTEIBCTB,  HAWJIECHHBIX  OIIMOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHUBATH COOTBETCTBHE pesyibTaTa NeSITETLHOCTU
MOCTaBJICHHOW WEIM U  YCJIOBHUSIM, OOBSICHATH MPUUYUHBI
JTOCTIKCHUST WU HEJAOCTYIKEHUS 1M, HaXOJHWTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjaacce OOyYarolmUiCs MOIXYYUT
CIEAYIONIME TPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYUCICHUSA

BeimonHATe, couyeTas  YCTHBIE W IIUCBMEHHBIE  IIPUEMBI,
apudmeTryecKue AeUCTBUA C pallMOHATIbHBIMU YUCIAMU.

Haxonute  3HaYeHUsT  YHUCIOBBIX  BBIPAKEHUN, INPUMEHSTH
pa3HoOOpa3Hble CHOCOObI U MPUEMBI BBIYMCIIEHUS 3HAYEHUH JIPOOHBIX
BBIPAXKEHUI, COIEPKAIIUX OOBIKHOBEHHBIE U AECATUYHBIE APOOU.



[lepexoquts oOT oOmHONW GOPMBI 3aMUCH YHUCENT K JIPYrou
(mpeoOpa3oBbIBaTh  JIECATUYHYIO Ipoob B OOBIKHOBEHHYO,
OOBIKHOBEHHYI0O B JI€CATUYHYIO, B YAaCTHOCTH B OCECKOHEYHYIO
JECATUYHYIO IPOOB).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyTJsTh yucna.

BbINONHATE TPUKUIKY W OIIEHKY PE3yJIbTaTa BBIYUCICHUH, OLIEHKY
3HAUYEHUN YMCIIOBBIX BBIpAKEHUN. BBIMOIHATH NEUCTBUS CO CTENEHSIMU C
HaTypaJbHBIMHU NTOKA3aTEISIMH.

[IpuMeHATh TpHU3HAKH ACIUMOCTH, Pa3JI0KEHHE Ha MHOXHUTEIH
HaTypaJIbHBIX YUCEN.

Pemiath  MpakTUKO-OPHUEHTUPOBAHHBIE 3aJadyM, CBSI3aHHBIE C
OTHOLIEHUEM BEJIMYMH, MPONOPLUHUOHAIBHOCTHIO BEJIUYHH, MPOLICHTAMM,
MHTEPIPETUPOBATH PE3YJIbTATHI PEIIECHUS 33/1ay C YUYETOM OIpaHUYEHUH,
CBA3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AJuire0OpanvecKue BbhIPaKEHUA

Hcnonp3oBarh anreOpandeckyt0 TEPMUHOJIIOTUIO U CHMBOJIHKY,
NPUMEHATH €€ B MPOIecCe OCBOCHUS yueOHOro MaTepuara.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAXKEHUW TMPU 3aJlaHHBIX
3HAYEHUSIX TEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHMs IEJIOr0 BBIPAKEHUS B MHOTOYJICH
PUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BbINOMHAT YMHOXKEHHE OAHOYJIEHA HA MHOTOYJIEH M MHOTOWICHA
Ha MHOIOYJIEH, NPUMEHATh (POpPMYJNbl KBaJpara CyMMbl M KBajpaTa
Pa3HOCTH.

OcylecTBIATh Pa3jl0KEHHE MHOTOWIEHOB HA MHOMXHTEIU C
MOMOIIIbI0 BBIHECEHMSI 3a CKOOKH OOIIEro MHOXHUTENS, TPYIIHPOBKH
cJlaraeMbIX, MpUMEHEHUs (popMyI1 COKPAIEHHOTO YMHOKEHHUS.

[Ipumensaty npeoOpa3oBaHUs  MHOTOWIEHOB  JUJISl  PEIICHUS
pPa3IMYHBIX 3a/1a4 U3 MATEMAaTHKH, CMEXHBIX MPEAMETOB, U3 PEaIbHON
MPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHENW C HATYPAIbHBIMH MOKA3aTEIAMU
JUTsl TpeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHSS
IpaBuja MEPEXoJa OT MCXOJHOTO YPaBHEHHS K PAaBHOCUIBHOMY €MY.
[IpoBepsITH, SIBASETCS JIM YUCIO KOPHEM YPABHEHHUS.



[IpumensTe TpaduyecKue METOJAbl TPU PEHICHUH JIMHEHHBIX
YPaBHEHHM U UX CHUCTEM.

[logOupate mpuMepbl TAp YHUCEN, SBISIOMIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUSI C JBYMs NEPEMEHHBIMH, MOJIb3YSCh Ipa)MKOM, MPHUBOJIUTH
IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTemMbl JOBYX JIMHEWHBIX YPaBHEHUHW C  JBYMS
HEPEMEHHBIMH, B TOM YHCJIEe TpauIEeCKH.

CocraBnsaTe W pemare JUHEHHOE YPABHEHHE WA CHCTEMY
JUHEHHBIX YpPaBHEHUU MO YCJIOBHUIO 3aJauyd, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M ITOJTYyYEHHBIN pe3yJbTarT.

DOyHKUUHA

N300paxxath Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpPBAJbl, 3alMCHIBATH
YHUCJIOBBIE TPOMEKYTKU Ha aNreOpandeckoMm sI3bIKeE.

OTMeuaTp B KOOpPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATaM, CTPOUTH rpaduku JTUHEHHBIX (yHKIMA. CTpouTh rpaduk
GyHkuun y = [x|.

OnuckIBaTh € MOMOIIbIO (PYHKUUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, pacCTOSHUE, L€HA, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMEeHTa.

[lonumate rpaduueckuii cnocod MpeACTaBiICHUS U aHAIU3a
uHpopmManuu, WU3BJIEKAaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO U3
rpauKoOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEH.

K koHmy o0yuenus B 8 kiacce oOydaomuics MOIYyYUT
CIEAYIOIIME TPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonp30BaTh  HayalbHbIE  MPEACTABICHUS O  MHOXKECTBE
JNEUCTBUTEIBHBIX YHCEN ISl CPAaBHEHMSI, OKPYIJIEHUS W BBIUYMCIECHUH,
M300pakaTh JEHCTBUTEIBHBIC YHUCIIa TOUKAMHU Ha KOOPAMHATHON MPSMOH.

[IpumeHATh mMOHATHE apU(PMETHUECKOr0 KBaJAPATHOTO KOPHS,
HAaXOJUTh KBaJ[paTHbIE KOPHH, UCIOJb3Ysl TMpPU HEOOXOJUMOCTH
KQJIbKYJIATOP, BBIINOJIHATH IMPE0Opa30BaHMs BBIPAKEHUM, COIAEPKALLUX
KBaJpaTHBIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OONBIIMX M MaNbIX YHCET C MOMOIIBIO
NEeCATUYHBIX Apo0el u creneHeit uncna 10.



AJire0OpanvecKue BbIPaKEeHUs

[IpuMEHATh MOHATHE CTENEHU C LEJIbIM MOKAa3aTeJeM, BBINOJIHATH
npeoOpa3oBaHusl  BBIPAXKEHUH, COAEpXKAIIMX CTENEHH C  LEJbIM
MOKa3aTEJIEM.

BbIMONMHATE  TOXIECTBEHHBIE MPEOOpa3OBaHUS  PALMOHATBHBIX
BBIDAKECHUA HA OCHOBE IIPaBWJI JCHUCTBUM HAJl MHOTOYICHAMU U
anreOpandyecKuMu JIpoOsSIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh MpeoOpa3zoBaHUs BBIPAKEHUH AJIs pEIICHUS Pa3InYHbIX
3a/1ay U3 MaT€MATUKHU, CMEKHBIX PEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHNs U HEpaBeHCTBA

Pemate nuHEHHBIE, KBaJgpaTHbIC YpPAaBHEHUS U PALMOHAIBHBIC
YPaBHEHUS, CBOIALIMECS K HUM, CUCTEMBbI ABYX YPaBHEHUN C JIBYMs
MEPEMEHHBIMHU.

[IpoBoauTe MNpOCTEHIINE HCCIECIOBAHUS YPABHEHHU MW CHUCTEM
YpaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM I'papUUECKUX MPEACTaBICHUN
(ycraHaBnMBaTh, HMMEET JIM YpaBHEHME WJIM CHCTEMa YpPaBHEHUH
pEIIEHNs, €CIIU UMEET, TO CKOJIbKO, U ITpOoYee).

[lepexoauTs OT craoBecHOM (OPMYIMPOBKM 3adauud K €€
anreOpanyeckol MOJAENU C TMOMOUIbI0 COCTABJICHHS YpPaBHEHUS WIH
CUCTEMBI YPAaBHEHU, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NOJIyYEHHBIN PE3yNbTAT.

[IpuMeHATh CBOWMCTBA 4YHUCIIOBBIX HEPABEHCTB JJIsi CpPAaBHEHMS,
OLIEHKH, pEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MUX
CUCTEMBI, JlaBaTh rpaUyECKyl0 WUTIOCTPALMI0O MHOXECTBA PEIICHHM
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumaTh ¥ HKCHONB30BaTh (YHKIMOHAJIbHBIE MOHATHS M SI3bIK
(TepMHUHBI, CHUMBOJMYECKHME OOO3HAUEHHs), ONpPEAeNATh 3HAUCHHE
(GYyHKUIMM TIO 3HAYEHHUIO apTyMEHTa, OINpPEAeNATh CBOMCTBA (YHKUUU IO
e€ rpaduky.

Ctpouts rpaduku 351eMeHTapHbIX (PYHKIMA BUIA:

y = kIx,y = x2, y = x3y = ||, Y = VX, OmHCBIBaTh CBOJiCTBa
YUCI0BOM (QyHKIMU 110 €€ rpaduKy.

K xoHiy oOyueHus B 9 KJjacce 0OydYarolmuics MOITYYUT
CJIEIyIOIME IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUS



CpaBHUBaTh U YNOPSAJOYMBATH PAlMOHAIBHBIE U UPPALIMOHAIBHBIC
quca.

BoinonuaTe  apudmeTuyeckue  JIEUCTBUS C  pallMOHAIBHBIMU
YUCJIAMH, COYETass YCTHbIE M THCbMEHHBIE MPUEMBI, BBIIIOIHATH
BBIUHCJICHUS C UPPALMOHAIBHBIMU YUCIIAMM.

Haxonute 3HaYeHUs CTENEHEN C LENBIMU ITOKA3aTENSIMU U KOPHEH,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKCHUI.

OKpyrnsaTe  JEWCTBUTENBHBIE  YHCIA, BBINOJHATH  MPUKUAKY
pe3yJIbTaTa BRIYUCIICHH, OLIEHKY YHCIIOBBIX BBIPAXKEHUMH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeEVWHBIE W KBaJpaTHbIE YpPAaBHEHHWs, YpPaBHEHHS,
CBOJSIIIMECS K HUM, IPOCTEHIITNE IPOOHO-PAIIMOHATIbHBIE YPABHEHHUS.

Pemate cucTeMbl JOBYX JIMHEMHBIX YpPaBHEHUW C  JBYMs
MIEPEMEHHBIMU M CUCTEMBI ABYX YPABHEHHM, B KOTOPBIX OJTHO YPABHECHUE
HE SIBIIACTCS IUHEHUHBIM.

Pemats TeKCTOBBIE 3aa4M aareOpandyeckuM crocoOOM C MOMOIIBIO
COCTAaBJICHUSI YPAaBHEHHUSI WJIM CHUCTEMBl JBYX YPaBHEHHH C JIBYMS
IIEPEMEHHBIMU.

[IpoBoauTh MNpOCTEHIINME HCCIECIOBAHUS YPABHEHHU M CHUCTEM
ypaBHEHUH, B TOM YHUCJIEe C MPUMEHEHUEM rpadUuecKux MpeACcCTaBICHUM
(ycranaBnuBaTh, HMMEET JIM YypPaBHEHHE WA CUCTEMa YpPaBHEHUU
pEIIeHUs], €CJId UMEET, TO CKOJIbKO, U TIPOYEe).

PemaTte JMHENHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
n300paXkaTh pEIICHHE HEPABEHCTB HA YHUCJIOBOM MPSMOMN, 3alUCHIBATH
pElIeHUE ¢ MOMOIIBIO CUMBOJIOB.

Pemate cucTeMBbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, U300PAKATh PEIICHUE CUCTEMBI
HEpPABEHCTB HA YHUCJIOBOW MPAMOM, 3aMUCHIBATH PEUICHUE C TMOMOIIBIO
CHMBOJIOB.

Hcnonb30BaTh HEpAaBEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBath  QyHKIMM  W3y4YeHHBIX  BUAOB. Iloka3bIBaTh

CXEMaTHYECKH PACIHOJIOKCHUE HAa KOOPAMHATHOW TUIOCKOCTH TpaduKoB
byukuii Buga: Y = kx, y =kx + b,y =k/x,y=ax2 +bx+c,y=x3,y =
\/X, y = |X|, B 3aBucuMocTH OT 3HaUeHUI KOI()PHUIIMEHTOB, ONMUCHIBATH

CBOMCTBA (PYHKIIMIA.



Crpouth U mu300pakaTb CXeMaTHMYeCKd TpaduKH KBaAPaTUUHBIX
(YHKIMI, OMUCHIBATh CBOWMCTBA KBAJPAaTUYHBIX (QYHKIUH 1O HX
rpaduKam.

Pacnio3HaBaTh KBajpaTHUuHYH (YHKUIUIO 10 (opMylie, IPUBOIUTH
NpUMEphl KBaJpaTUYHBIX (QYHKIMH W3 peaJbHOW IKU3HU, (UHKH,
Ir€OMETPUHU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

Pacnio3HaBaTh apu(METHUECKYI0 U T€OMETPUUYECKYIO IPOrpECCUU
IpU pa3HbIX crioco0ax 3aaHusl.

BBINONHATE BBIYMCIEHHS C HMCIOJIB30BaHHEM (OpPMYJT N-TO 4jieHa
apu(pMETUYECKO M TeOMETPUYECKOM MPOTrpeccui, CyMMbl HEPBBIX N
YJICHOB.

N300paxaTh  WiE€Hbl  IOCJEAOBAaTENIbHOCTH  TOYKAMM  Ha
KOOPJIMHATHOM TIOCKOCTH.

Pewate 3amauu, cBA3aHHBIE C YUCIOBBIMU MOCIEI0BATEIBHOCTIMM,
B TOM 4YHUCJIE 3aJa4d M3 pEAIbHOW KU3HU (C HCIOJIb30BAHUEM
KaJIbKyJIATOPa, HUPPOBHIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne /i P Kontpoabnubie | IpakTuueckue (mdpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Ywucaa ¥ BRIYUCICHUS. o5 1 bu6mmoreka [IOK
Panuyonanbubie yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIreOpaNTECKHC BIPWKCHHA 21 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥ PpaBHCHILA i HEpaBeHCTBa 0 https://m.edso0o.ru/7f415b90
bu6mmorexa [IOK
4 Kooppunatet u rpaguici. Gynkium 24 . https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 IT 6 1
OBTOpEHHE 1 060bmenHe https://m.edso00.ru/7f415b90
BIIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB I1O 102 5 0

I[TPOTPAMME
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8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne i/ f:;?;:;o;:::me PASICIOB W TEM Beero Kontpoasubie | IlpakTuueckue E)I:::zl::ﬂ:::ab;zbnme
padoThI padoThbI pecypen
1 Uucna u Beruucienus. KBaaparusie 15 bubmuorexa [JOK
KOpHH https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHs ¢ 7 bubnuorexa [JOK
LIEJIBIM IT0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnnorexa [HOK
KBagpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BEIPaKCHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 YpaBHEHHUS 1 HEpABEHCTBA. 15 1 bubnmnoreka [JOK
KBanparusie ypaBHeHUS https://m.edsoo.ru/7f417af8
5 YpaBHEHUs U HEPABEHCTBA. 13 bubnuorexa [JOK
CucreMsl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 12 1 bubnuorexa [JOK
HepaseHctBa https://m.edsoo.ru/7f417af8
8 @yHk. OCHOBHBIE OHSTHS 5 nggg;f;igﬁﬁmﬂafg
9 Oyukun. YnuciaoBeie QYHKIHH 9 ngjﬁ;f;;gﬁﬁ £417af3
10 [ToBTOpeHue u 060061IeHNE 6 1 ng;;ﬁfg:)gﬁﬁ £417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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9 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoasubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Yucna ¥ BEIYUCICHUS. 9 bubmuorexa [JOK
JlelicTBUTENBbHBIC YKCIIA https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnuorexa [JOK
VYpaBHEHHUsI C OJHON TEpEMEHHON https://m.edso00.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. bubnnoreka [JOK
4 16 1
HepasencrBa https://m.edso00.ru/7f419d08
bu6nmoreka [JOK
o 1 1
> yHICHIH 6 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
q 1 1
6 WCJIOBBIE MTOCIIEI0BATEILHOCTH 5 httos://m.edsoo.ru/7419d08
7 [ToBTOpenue, 06001IEHNE, 18 1 bu6mmorexa [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOT'PAMME
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OTBETCTBEHHBIC 32 peallU3aIlUI0 IPOTPaMMBbI
o peamety "Anrebpac” 7- 9 xiacc: O.JL.bytHapam

E.H.Kpyriosa



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6Opa (B 2 gactsx), 7 kiacc/ Yacte 1: MopakoBuu A.I'.; Yacts 2:
Mopaxosnu A.I'. u npyrue; ron penakuuert Mopakosuua AT,

OO0mu1ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «MOI]

MHEMO3HNHA»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET Poccuiickasi 3JieKTPOHHAS IIK0J1a, MO

IHIKoJ1a.
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