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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIUMO IJIs
NPOAOJKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *kHU3HU. PazButre y o0ydaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alnreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B TpUpOAEC W OOIIeCTBE, POJM MaTeMaTHYECKOTO MOJCIUPOBAHHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJEI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHKUE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENIFHON ~ JIEATENIbHOCTH  OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
pelIeHne 3aa4 SBISIETCS peann3anneil 1esTeIbHOCTHOTO MPUHIINIIA 00YIeHUs.

B ctpykType nmporpammsl yueOHOTo Kypca «Anredpay s OCHOBHOTO 00IIIETo
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTeIbHO-METOJNYECKUEe JTUHUU:
«Yucna w  BBIYHCICHUA», «ANTeOpandeckre BbIpAXKEHUS», «YpaBHEHUS WU
HepaBeHCTBa», «DyHkmmm». Kaxngas w3 3THX coJepiKaTeIbHO-METOAMYECKIX
JVHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUSHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHBEPCAaJbHOTO MaTemaTrhuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOT0 MBIIUIECHUS, JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMAMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOJUMBIX IS TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMH WM HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABIECHNUN O AEUCTBUTEIBHOM YUCIIE. 3aBEPIICHUE OCBOEHUS YUCIOBOW JIMHUU
OTHECEHO K CpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOJMMOIO [Jisi pelieHus 3a7ady MaTeMaTHKH,
CMEXHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIHUPYETCs BOKPYT PALMOHATIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHMSI MAaTEMaTUYECKUX MOJENe, ONUCaHHUS TPOLECCOB U SIBICHUM
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBanue CUMBOIBHBIX (OPM CIOCOOCTBYET pa3BUTHIO BOOOpa)xeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuana cnocoOCTBYET Pa3BUTHIO Y O0YHAIOIINXCA YMEHHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha n3yuenne yue6Horo Kypca « Anredpa» orsoautcs 306 yacos: B 7 Kitacce —
102 gaca (3 gaca B Heaenmo), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kitacce
— 102 gaca (3 yaca B HeZIeIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3amHUCH
npobeit k apyroil. IloHsiTMe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUN HAa OCHOBE OMPEIENICHUs], 3aITUCh O0JbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4Yucie TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmynbl. Berancienus no ¢popmynam. [IpeobpasoBanrie OYKBEHHBIX BHIPXKEHHIH,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TTOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwiIeHbl. CteneHp MHorowieHa. CiokeHue, BhIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBuja NpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHSI, pElICHUE JIMHEUHBIX ypaBHEHU . COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C MTIOMOLIBI0 YPABHEHUM.

JluneitHOE ypaBHEHHE C ABYMS MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
criocoOoM noacTaHOBKH. [IpuMepsbl pellieHus TEKCTOBBIX 3a1a4 C TOMOIIbIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Touku Ha npssmoil. UucinoBsle TpoMexXyTKu. PaccTosiHne Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Yrenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk hpyHKIuu.
CpotictBa (ynkumii. Jluneitnas Qynkuus, e€ rpaduk. I'papuk dyHkuuum y = [x|.
['padrueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucna. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPATHBIX KOPHEHW U UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKa3zaTesneM u €€ ceorictBa. CTaHapTHas 3alliCh YNCTA.

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanpatHblil TpEXUsieH, pa3ioKeHUE KBAJPATHOTO TPEXUIECHA HA MHOKHUTEH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CrnoxxeHue, BbIYMTAHHE, YMHOXXEHHUE, JeJeHHe anreOpandyeckux JapoOei.
PanronanbHble BEIpaXKEHHS M KX TTPeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMyra KOpHEH KBaJApaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCSA K JIMHEMHBIM W KBaJpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTans ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUMepbl pelmeHHuss CUCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 aareOpanvdeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTtembl JINHEITHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKINM PYHKIUA

[Tonsitue pynkiuu. OOIACTh OMPEACICHNS] 1 MHOKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3amanus QyHKITHA.

I'padpux dbynkumn. YUrenne cpoiictB dyHkumu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX PeaTbHbIC MPOIECCHI.



ODYHKIMY, OMUCHIBAIONIME TIPSIMYI0 H OOpaTHYI MPOMOPIHUOHATHHBIC
3aBrcHMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUJIACC

Yucia v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecAaTUYHbIe IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIE JeCATUYHBbIE 1apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIbHOCTh IPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUMN, CBOASIIMXCS K KBaJpPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3I0KEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
['paduueckass wHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITHI.

I'paduxu pynxumit: vy = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOMCTBA.



Hucnosble  mnocienoBaTeabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

IlonsiTHE YHCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA  ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTAaTbhl OCBOCHUS MPOTPaMMbl Yy4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCs:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

NPOSIBJIEHUEM HMHTEpPEca K NPOLUIOMY H©  HACTOSIIEMY POCCUHCKOM
MAaT€MAaTHK{A, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00SI3aHHOCTEH rpakIaHUHA U PEaU3alluu €Tro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO ATHYCCKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAayKH, OCO3HAHHEM BaKHOCTH
MOPaIbHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM HAa aKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3aJad
MaTeMaTU4eCKOM HAMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHWs Ha TMPOTSKEHUU BCEW JKM3HHU JISl YCMEMHOW MpodhecCHOHATBHOM
JESTENPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHINBUIYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:



CIOCOOHOCTBIO K 3MOLUMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHUSITHIO
MaTeMaTUYecKuX OOBEKTOB, 3aJay, PEUICHHM, pacCyXJICHUW, YMEHHUIO BHUJIEThH
MaTeMaTUYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O IO3HAHMA:

OpUEHTaluel B JIEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
MIPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOlIecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTU JUIsl Pa3BUTHUS LUBUIM3ALUU,
OBJIaJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKOH KyJIbTYpOil KaK CpeJcTBOM
NO3HAHUS MHpA, OBJAJEHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesITebHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYEeCKHUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BENIEHHUSA  3JI0pOBOro  oOpa3a KM3HM  (3I0pOBOE  TUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHIEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTallMel Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAaHUM I pelieHus 3a1a4 B
00J1aCcTH COXPaHHOCTH OKpY Karolllel Cpe/ibl, IUIAHWPOBAHUS TOCTYIIKOB U OLIEHKH
MX BO3MOXHBIX TIOCTIEACTBUN JIJIsl OKPY>KaIOIIEN Cpesibl, OCO3HAHUEM TIJ100aJIbHOTO
XapakTepa SKOJIOIMUECKUX MpoOJIeM U MyTel UX pelIeHus;

8) ajanTanusi K U3MEHSIIOIMMCS YCJOBHSIM COLMAJBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIbHOCTb, B TOM YHCIIE
YMEHHUE YUUTHCS y JPYTUX JIoJeHd, NMpuoOpeTarb B COBMECTHOH NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHLIUH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoBaTh WU, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YUCIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PAa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYI0  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pPEIICHUS U JAEUCTBUSA, (OPMYIUpPOBATH U OLIEHUBATH PUCKU H

MOCIEACTBUSA, POPMHUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIornuyecKune I[CﬁCTBHHZ

BBISIBIIATh U XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMAaTHUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHH MEXAYy MOHATHAMH, (OPMYIHUPOBATH
OTpe/eNieHUs]  TMOHSTHUW, YCTaHABIMBAaTh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKalui, OCHOBaHUS Jii OOOOINEHHUS W CpaBHEHHS, KpPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HOPMYIHpOBaTH H  MPEoOpa3OBBIBATH  CYXKICHHUS:
yTBEpAUTENbHBIE W OTpHUIATENbHBIC, €IMHUYHBIE, YacTHBIE W O0O0IIue,
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeunss B (akTaxX, MAaHHBIX, HAONIOMECHUSX U YTBEPKICHUSAX,
npe/IaraTh KpUTEPUU JIJIS BRISIBIICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEUHiA;
JIeNiaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;
pa3dupaTh T0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSMBIE U OT
NPOTHBHOIO), MPOBOJHWTH CAMOCTOATEIHFHO HECIOKHBIC JIOKa3aTeIhCTBa
MaTeMaTH4eCKuX (aKTOB, BBICTPAWBAaTh AapTyMEHTAIMI0, IPHUBOIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpATh CIOCOO pemieHus ydeOHOW 3ajadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BHIOMpaTh HauOoJiee MOAXOAAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

UCTIOJIh30BaTh BOIMPOCHI KaK HMCCIIECIOBATEIIBCKUI WHCTPYMEHT IMMO3HAHUS,
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIHME TMPOTHBOpEUYHE, MPoOsIeMYy,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTH [0 CaMOCTOSITEIbHO COCTaBIICHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO 0COOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTA, 3aBUCHMOCTEH 00BEKTOB MEKTY COOOM;
CaMOCTOATEIHHO (POPMYIHUPOBATH O0OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCICIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAINH, TaHHBIX,
HEOOXOJMMBIX /IS PELICHUS 3a]1auu;

BBIOMpATh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOpMALINIO Pa3IMYHBIX BUJOB U (HOPM MpECTABICHUS;



BbIOMpaTh (QopMy mpenctaBieHuss HHGOPMALUM U WILIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMu, HHOW Tpaukoid U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh MH(GOPMAIMM MO KPUTEPHUSM, MPEATOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHHUMATH U (HOPMYIUPOBATH CYXKACHHUSI B COOTBETCTBUU C YCIOBUAMU
Y [IEeTIIMHA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHCHUS IO XOIYy PEUICHUS
3aJ1auyu, KOMMEHTUPOBATh MMOTYUYEHHBIN pE3ysIbTaT;

B X0JI¢ 00CYKICHHS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, perIacMou 3aJa4r, BRICKA3bIBaTh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXKUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEHICHUs  3aja4d,  OJKCIICPUMECHTAa,
UCCIICIOBAaHUS, TIPOSKTA, CAMOCTOSTCIIBHO BBIOUPATh (hOpPMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 NMPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOpHUH;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYaIbHON
paboThI NP pelIeHn: Y4eOHbIX MAaTEeMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1€JIb COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoT, OTOBapUBATHCA,
00CyXJ1aThb TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BBHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAMHHUPOBATH CBOM JCHCTBUS C JAPYTMMH YJIEHAMH KOMAaH/IBI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHBePCcAJIbHbIE YUeOHbIe /1eii CTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUICHUs 3aAadyd (WU ero
4acTh), BHIOUPATHh CIMOCOO PEIHIEHUS ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUH.

CaMOKOHTpOJ'lb, AMOIHMOHAJIbHBIN NHTEJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pelieHrs MaTeMaTUYeCKon 3aa4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalJJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTU ITOCTABICHHON LIENIN U
YCIIOBUSIM, OOBSICHATH MPUUYUHBI JTOCTHXKEHUS WIM HETOCTUKEHUS LEIH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMMICS TMOJTYyYUT CIECAYIOIINE
peAMETHBIE PE3YJIHTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueras yCTHbIE W MHUChbMEHHbIC NPUEMBI, apumeTHdecKkue
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMH.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAKCHHUH, MPUMEHSITh Pa3sHOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMU, COACPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OHOM (GOPMBI 3alMCH YKCEN K APyrou (mpeoOpa3oBLIBATH
JECATUUYHYIO IPOOH B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

CpaBHUBATh U YNIOPSAJOUYMBATH PALlMOHAJIbHBIE YUCIIA.

OKpyrasarh yucia.

BbINONHATh NPUKUIKY U OLUEHKY PE3yJibTaTa BBIYMCIECHUN, OLIEHKY 3HAaYEHUM
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MOKa3aTEeSIMU.

[IpuMeHATh TPU3HAKY JETUMOCTH, Pa3JI0KEHUE HA MHOKUTEIU HATYPAIbHBIX
quCenl.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33JaY, CBSI3aHHBIE C OTHOUIEHUEM
BEJINYUH, TPONOPLHOHATIBHOCTBIO BEJIUYMH, MPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4ETOM OTrpaHWYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panvecKne BbIpasKeHU s

Hcnonp3oBaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B MPOLIECCE OCBOEHHUSI yU€OHOI0 MaTepHaia.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKEHUH MpPU 3aJlaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BoinonusaThs npeodpa3zoBaHusl IEIOr0 BhIPAXKEHUSI B MHOTOWJIEH MPUBEACHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINOnHAT yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrO4JIeHa Ha
MHOTOYJIEH, IPUMEHSTH (DOPMYJIIbI KBaJpaTa CyMMbI U KBaJipaTta pa3HOCTH.



OcCylIecTBIATh Pa30KEHUE MHOTOWJIEHOB HAa MHOXHUTEIM C TOMOUIBIO
BBIHECEHHUS 32 CKOOKH 00IIIET0 MHOXKUTESI, TPYNIUPOBKHU CIaraeéMbIX, TPUMEHEHUS
bopMyI COKpPAIIEHHOTO YMHOXEHUS.

[IpumensaTh npeodpa3zoBaHKsi MHOTOUJICHOB ISl PEIICHUS PA3IUYHBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU UL
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUA ¥ HEPABEHCTBA

Pemiathe nuHelHbIE ypaBHEHUS C OJHOM TEPEMEHHOW, MPUMEHSS IMpaBHIia
nepexojia OT UCXOJHOTO YPaBHEHHS K PaBHOCUIBLHOMY eMy. [IpoBepsTh, sBiseTCs
JIM YUCII0O KOPHEM YpaBHEHUSI.

[IpumensTh rpaduueckue METOJIbI MPU PEIICHUH JTUHEWHBIX YPAaBHEHUUN U UX
CUCTEM.

[Togbupares npuMepsl Tap 4YHCEN, SBISIOMIUXCA PEIIeHUEeM JIMHEWHOTO
ypaBHEHUS C IByMs TIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOHN TJIOCKOCTH TpauK TUHEHHOTO YPAaBHEHUS C ABYMS
NEPEMEHHBIMH, MOJB3YACH TpapuKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPaBHEHHUS.

Pemiath cuctemsl IByX JIMHEWHBIX YPAaBHEHUN C JBYMs NIEPEMEHHBIMU, B TOM
quclie rpaguuecKu.

CocTaBiAiTh M pelIaTh JHWHEWMHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCIOBUIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIA pe3yJIbTarT.

DOyHKUUMA

N3o00paxaTh Ha KOOPJUHATHOW MPSIMOM TOYKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIEC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKU MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHN y = [X|.

OnuceiBaTh € TOMONIBIO (GYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHHUE, I[€HA, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIHLHOCTH, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GyHKIMY MO 3HAYECHUIO €€ apTryMEeHTa.

[Tornmate rpadudeckuil cmocod MpeacTaBICHHUS W aHanW3a WH(OpMaIuy,
M3BJICKATh U MHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koniy oOydenus B 8 kiacce o0OydYarOUIUMCS MOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Ymucia v BBIYUCTCHUSA



Hcnonw3oBaTh HauyanbHbIE MPEJCTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
qucen JJIS CPaBHEHUS, OKPYTJICHUS U BBIUYMCICHUN, U300paXkaTh JEeUCTBUTEIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensaTy noHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HUCIIOJIB3Ysl MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAXKEHUM, COACP)KAIIMX KBaJApPaTHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEM.

Ncnonwp3oBaTh 3anmucu OOJBIIMX U MAJIBIX YHUCENI C MOMOIIBIO JECATUUHBIX
npo0eii u creneHelt yucna 10.

AJire0panyvecKue BbIpasKeHH s

[IpuMeHsATh, TMOHATHE CTENEHH C IEeJbIM  IOKa3aTesieM, BBIMOIHATD
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IIETBIM TTOKa3aTeJIeM.

BrINOTHATH TOXKIECTBEHHBIE MPEOOPa30BaHUS PAIMOHAIBHBIX BRIPAXKEHUN Ha
OCHOBE TIPaBUJI JCHCTBUM HaJl MHOTOWICHAMHU U aJIreOpandecKUMM JAPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEIH.

[TpuMensTH IPeoOpa3z0BaHUs BRIPAXKCHHUN JJISl pELISHUs Pa3IMYHBIX 3374 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeaTbHON MPAKTHKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pewate nuHeliHbIe, KBaJpaTHbIE yYpaBHEHUS M PalMOHAIBHBIE YpaBHEHWS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPaBHEHU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE HCCIETOBAHNUS YPABHEHUA M CUCTEM YpaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHMI pEIIEHHUs, €CIIh UMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT clIOBECHOW (OPMYIHPOBKH 3adaudM K e& anreOpanyecKou
MOJENH C TIOMOIIBID COCTaBIICHHS YpPABHEHUS WJIM CHUCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yJbTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJI1 CPABHEHMU S, OLICHKH, PEIlaTh
JUHEWHBIC HEPABEHCTBA C OJIHOM NMIEPEMEHHOM U X CHUCTEMBI, IaBaTh rpauIecKyIo
WJUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUMN

[TorumaTe ¥ UCIMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMsI), ONPEAENSATh 3HaueHWe (YHKIUU MO 3HAYEHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINU 10 € rpaduKy.

Ctpoutsb rpaduku d7eMeHTapHBIX QYHKIIUN BHJIA:

y=k/x, y=X2,y=x3,y = |x|, y= VX, OIHCHIBATH CBOICTBA YHCIOBOH (DYHKIHH
1o e€ rpaduxy.

K koniy oOydenus B 9 kiacce 0OydYarOIUUMCS TMOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:



Yucaa v BbIYMCICHUS

CpaBHHBATH U YNOPSAOUYNBATH PALTMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Boinonusats apudmeTndyeckue 1eMCTBUS C pallMOHATbHBIMU YUCIaMU, COueTast
YCTHBIE M MHUCbMEHHBIE MPUEMBI, BBIIOJIHATh BBIUUCICHUS C UPPALUOHAIBHBIMHU
YUCIIaMHU.

HaxonuTth 3Hau€HMS CTENEHEN C LIENIBIMU IMOKA3aTENSAMHU U KOPHEHN, BEIYUCIATD
3HAYEHUS YUCIOBBIX BBIPAKECHUI.

OKpyraaTh [E€UCTBUTENBHBIE YKCIA, BBIMOJHATH MPUKUJKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

PemiaTe nrHelHbIC U KBaAPATHBIE YPABHEHUS, YPABHEHHUS, CBOASIIUECS K HUM,
nmpocTeuime 1poOHO-pallMOHANIBHBIC YPAaBHECHHUS.

Pemate cuctembl ABYX JHMHEHHBIX YpaBHEHUM C JABYMSI NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemiath TekcTOBBIE 3ajayM  anreOpaMvdecKUM CIOCOOOM € TTOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI IBYX YPaBHEHUMU C IBYMS MEPEMEHHBIMHU.

[TpoBOAUTH TIpOCTEUININE UCCIICAOBAHUSI YPABHEHUI U CUCTEM YpaBHECHUH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHUsI, €CIM UMEET, TO CKOJBKO, U
nmpouee).

PemaTe nuHeliHbIE HepaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEILIEHUE HEPABEHCTB HA YMUCJIOBOM MPSIMOW, 3alMChIBATh PELICHHUE C IOMOILIBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pakaThb pEIIEHUE CHUCTEMbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOU, 3aIIUCHIBATH PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PAa3IMYHbIX 331a4.

DyHKIUMN

PacrioznaBaTh GyHKIMM HM3YYCHHBIX BUIOB. [loka3plBaTh CXEeMaTHYECKH

pacIoIOKEeHIE HAa KOOPINHATHOU TUTOCKOCTH rpadukoB GyHKInM Buga: y = KX, y =
kx + b,y = kix,y =ax2 + bx + ¢, y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02 (PUIMEHTOB, OMUCKIBATH CBOMCTBA (hYYHKIIUN.

Crtpouth U HM300pakaTh CXEMATHYECKH T'paUKHA KBaIPATHYHBIX ()YHKIIHM,
OTHMCHIBATH CBOWCTBA KBAJPATHYHBIX (DYHKIHI 1O UX Tpadukam.

PacrioznaBaTh kBagpaTndHyro QyHKIHIO 10 (Gopmyse, MPUBOIAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaIbHOU KU3HU, PUZUKU, TEOMETPUH.

YucaoBbie MOCTEI0BATEIbHOCTH U NPOrpPeccHu



PacniozHaBaTh apu(pMeTUUYECKYIO0 U TE€OMETPUUECKYIO TPOrPECCHH MTPH PA3HBIX
crioco0ax 3a1aHus.

BbINOJNHATE  BBIYMCIEHHUS C  HUCHOJb30BaHHEM (OPMYJT n-ro 4jeHa
apu(pMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YICHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quClie 33a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpA, IUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJITEOpaHECKNe BLIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O
- 102 5 0

I[TPOTPAMME



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 4 .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
AnrebpandecKkue BbIpaKEeHHUSL. bubnuoreka [IOK
4 15 1
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 O . 5
YHKLUHH. OCHOBHBIE HOHATHS https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yukuuH. qucnosie Gyniumi https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
ORTOPEHHE | ODODIMEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB II
ObII{ O CTBO HACOB I1O 102 5 0

I[TPOTPAMME



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

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/n P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuotexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VY .H 16 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
Y https://m.edsoo.ru/7f419d08
6 YucnoBsie MOCIIEI0BATEILHOCTH 15 1 ]f?t?[iﬂll;lr?:(;(szgglli £419408
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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