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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHMM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE APYTUX JUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOT'O IUKIOB, €€ OCBOGHHE HEOOXOAUMO s
MPOAOJKEHUsI 00pa30BaHUs M B TTOBCEIHEBHOM KU3HU. PazBuTHe y 00yJarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpakeHUs: MaTeMaTUYeCKON HayKOH SIBJICHUI U MPOLECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MAaTEMaTHYECKOTO MOJCIMPOBAHUS B HayYHOM
MIO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJEI,
dopmynupoBath yTBepKAcHHUS. OCBOCHHE Kypca anreOpsl 00ecrednBacT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaroIIUXCS: OHM HWCHOJB3YIOT JACHYKTUBHBIC U
MHIYKTUBHBIC PACCYKICHHs, 0000IIeHNEe M KOHKPETHU3AIHI0, a0CTparupoBaHue u
ananoruto. OOyyeHwe  anreOpe  mpeAroyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIFHON ~ JEATENbHOCTH OOy4alomUXcs, MO3TOMY CaMOCTOSITEIbHOE
pelIeHne 3aa4 SBISIETCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykType nporpammsl yueOHOTO Kypca « Anredpay At OCHOBHOTO OOIIETo
00pa3oBaHMsi OCHOBHOE MECTO 3aHHMAIOT COJEpPKATEIbHO-METOINYECKUE JTMHUU:
«Yucnma W BBIYUCICHHS», «ANreOpanyecKue BBIPAKCHHUA», «YPaBHEHHS H
HepaBeHCTBa», «DyHkium». Kaxmas W3 3THX coaepikaTebHO-METOIMYeCKUX
JMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUSHHS Kypca, B3aUMOACHCTBYS C
APYTUMH €ro JWHUSAMH. B Xome u3ydeHUs ydeOHOro Kypca oOOydaromiuMcs
IPUXOJUTCS JIOTUYECKH PaCcCYXKIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
a3bIK. B cBSI3M ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTUKH, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIHE OBJIAJCHUIO 00YUYaIOIIMMUCS
OCHOB YHMBEPCAJIbHOI'O0 MaTEMaTHUECKOro si3bika. CopepKaTeIbHON U CTPYKTYPHOM
OCOOCHHOCTBIO y4eOHOro Kypca «Airedpa» SBISETCA €ro HWHTETPUPOBAHHBIN
XapakxTep.

Conmepxxanne nuHUM «Yucna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOT0 MBIIUIEHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCSA aIrOPUTMaMHU, a
TaKXXe MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEAHEBHON
KU3HU. PazBuTHe MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C pAIMOHAJIbHBIMH M HPPALMOHAIBHBIMH YHUCIaMH, (OPMUPOBAHUEM



MIPEACTABICHNUN O JEHCTBUTEIILHOM YUCJIIE. 3aBEPIICHUE OCBOCHHUSI YUCIOBOM JIMHUH
OTHECEHO K cpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue IByX anreOpanyecKkux JMHUN — « Are0pandeckue BhIpaKeHUs
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCS
MaTeMaTUYeCcKOro arnmapara, HeoOXOAMMOTro JUisl PElIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX NMPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHMsl y4eOHbI MaTepHall TPYNIIUPYETCS BOKPYT palOHAIBbHBIX
BbIpKEHUN. AnreOpa JAEMOHCTPUPYET 3HAUYEHHWE MATEMaTUKH Kak s3blKa IS
INOCTPOCHHSI MAaTEMaTUYECKUX MOJIEJe, ONUCaHus TPOLECCOB M  SIBICHUU
peanbHOro Mupa. B 3anaun oOyuenus anreOpe BXOAST TakKe AajibHENIIee pa3BUTHE
AITOPUTMUYECKOTO MBILIUICHHS, HEOOXOIMMOI'0, B YaCTHOCTH, JIJI1 OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEIYKTUBHBIX  PacCy>KIEHUMU.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHUIO BOOOPAKEHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHAIBHO-Tpa(pUUECKO TMHUN HALIEJICHO HA MOJIy4YeHUe
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeW MaTeMaTHyecKoW MOJIenu
JUTSL OTIMCAHUS U CCIIEIOBAHUS Pa3HOOOPa3HbIX IPOLIECCOB U SIBJICHHUM B IPUPOJIE U
oOmrectBe. M3yueHue maTepuana crnocoOCTBYET pa3BUTHIO y 00YJaIOUTUXCSl YMEHUS
UCIIOJIb30BaTh pa3NIMYHbIC BBIPA3UTENbHBIE CPEACTBA SA3bIKA MATEMATHUKUH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
IpEeICTaBICHUI O POJIM MAaTEMATUKHU B PA3BUTUU IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo y4yeOHOMY IuUlaHy B 7-9 Kiaccax u3ydaercd YYeOHbIH Kypc

«Anrebpa», KOTOPBIA BKIIOYAET CIIEAYIOIIME OCHOBHBIE pa3/ieNibl COAEPIKAHMSA:
«Yucrna # BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYyHKIIUN.

Ha mn3ydenue yuebHoro Kypca «Anredpa» orpoautcs 306 gyacoB: B 7 Kitacce —
102 yaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce —
102 yaca (3 yaca B HeZelIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Yucia v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO0Jl OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroil. I[loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHHUE,
yOOPSIOYMBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMeTHYecKue JIeUCTBUA C
palMoOHANIBHBIMK YuciIaMU. PemieHue 3aiad M3 peanbHOW MPAaKTUKU HA 4acTH, Ha
poowu.

CreneHb C HaTypaJlbHbIM TIOKa3aTeJeM: OIlpejesieHne, Npeodpa3zoBaHue
BBIPOKCHUN HAa OCHOBE OMPEJICIICHUs, 3aITUCh OOJIBIIUX Yncell. [IpoieHThI, 3anuch
IPOIICHTOB B BHUJE APOOW U JpoOH B BHUJE MPOLICHTOB. TpHU OCHOBHBIC 3aJlauyd Ha
MPOIEHTHI, PELICHUE 33/1a4 U3 PEATbHON MPAKTUKH.

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

PeanbHple  3aBUCHMOCTH, B TOM 4HCle TpsMas W OoOpaTHas
IPONOPLIMOHATIBLHOCTH.

AJiredOpanyeckue BbIPaKeHUsI

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C IEpEMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEJIMUMHAMU B BUJIE
dbopmyinbl. Beruucnenust no popmynam. [IpeobpazoBanure OYKBEHHBIX BBIPAKEHHIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuUja MpeoOpa3oBaHUs CYMM H
IPOM3BEICHHM, TPAaBUIIA PACKPBITUS CKOOOK U MPUBEICHUS MOJTOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM MTOKA3aTEIEM.

OpnHowieHbl 1 MHOTOwIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIYUTAHUE,
YMHOKEHUE MHOTOUIEHOB. @OPMYJIIbI COKPAIIEHHOTO YMHOKEHUS : KBaAPAT CYMMBbI
U KBaJipaT pazHocTu. Popmysia pa3HOCTU KBaApaToB. PaznoxkeHrne MHOTOUJIEHOB Ha
MHOKHTEJIH.

YpaBHeHUs M1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWSA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHSI, pelIEHUE JIMHEHHBIX ypaBHEeHUU. CocTaBlieHHE YPaBHEHHI MO YCIOBUIO
3aga4u. Penienue TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHUE C JIByMs MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX ypPaBHEHUW C JBYMsI IEpEMEHHbIMU. PemieHne cucrem ypaBHEHUU
croco0oM MoAcTaHOBKU. [IprMepsl perieHrst TEKCTOBBIX 33/1a4 C MOMOIIBIO CUCTEM
YpaBHEHUN.

DOyHKIUN



Koopaunara Touku Ha npsMoi. UncinoBble MPOMEXKYTKH. PaccTossHrEe MExXTy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. AbGcuucca U opAHHATA
TOUYKHM Ha KOOPAMHATHOH IIockocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (GOPMYITAMH.
Urenue rpadukoB peanbHbIX 3aBUcuMocTeil. [lonsitue pynkuuu. ['padux pynkum.
CpoiictBa (ynkumii. Jluneitnas Qynkuus, e€ rpadux. I'papuk dyHkuuu y = [x|.
I'padrueckoe perieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KJIACC

Yuciia v BbIYUCJICHUS

KBaapatueiii kopenb u3 uucna. [loHsiTue 00 HppalMOHATBLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHNST UppallMOHANIbHBIX uncesl. CBOMCTBAa apuMETHIECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPEeoOPa30BAHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSIM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenbIM nokasaresem u €€ cporictBa. CTaHapTHas 3aMucCh YHCIIA.

AnrebGpanueckue BoIpakeHUusI AJiredpanyeckKue BbIpaKeHUst

KBagpaTHbIil TpEXUIIEH, pa3/I0KEHUE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEIH.

Anrebpanueckass ApoOb. (OCHOBHOE CBOWCTBO anredpandeckol apoOwu.
CnoxxeHue, BbIYMTAHME, YMHOXKEHHE, [IeJIeHHE anre0panyeckux  JIpoOei.
PanronanbHbie BEIpKEHUS U UX ITPpeoOpa3oBaHUe.

VYpaBHEHUS U HEpABEHCTBAY pABHEHUS M HEPABEHCTBA

KBaapatnoe ypaBHeHue, opMyia KOpHEH KBapaTHOTO ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM W KBaJpPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHHUS.

I'paduueckas uHTEpHpeTalis ypaBHEHUN C ABYMS NEPEMEHHBIMU M CUCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMs IIepeMEHHbIMH. [IpumMepbl pemieHust cuctem
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 AreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

OyHKIUNDYHKIAT

[Tonsitue pyukmum. O6MacTh ONPEASICHNUS] 1 MHOXXECTBO 3HAUYCHUN (PYHKITHH.
Croco06s1 3amanus QyHKITUH.

I'padux Gysxmuu. Urenne cBoiicTB ¢pyHKmmu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIOMUX PeaTbHbIC MPOIECCHI.



ODYHKIMN, OMUCHIBAIONIME TPSIMYI0 M OOpaTHYIO MPOMOPIHOHAILHEIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yucia v BbIYUCICHUS

PanyionanbHbie yucia, UppallMoOHANIbHBIC YUCIIa, KOHEYHbIE U OCCKOHEYHBIC
JecAaTUYHbIe 1poOou. MHOXKECTBO JEHCTBUTENBHBIX YHUCEII, ACHCTBUTEIIbHBIC YHUCIIA
KaKk OECKOHEYHBIC JeCSITUYHBbIC napoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEXK1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAMHATHOU MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHCEN, apuMETHUYeCKUe JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXaOIIEr0 MHpA, JJIUTEIBHOCTH TPOILECCOB B
OKpYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHka pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsI M HEPABEHCTBA

JIuneitHoe ypaBHeHUe. PenieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. Penienne ypaBHEHUN, CBOISIINXCA K KBaJpPAaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETHEN U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHM. PereHue TEKCTOBBIX 3ajay
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPAaBHEHUH C JBYMS NIEPEMEHHBIMHU. PerieHne cuctem JIByX YpaBHEHHU,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremeHu. [ 'padudeckas
UHTEpIpETAlUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 aNreOpPandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
['paduueckass wHTEepmpeTands HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMU.

OyHKIUNDYHKIAT

KBagpatnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu byskumii: y = kx, y=kx + b, y =k/x, y=x3, y = Vx, y = |x| , u nx
CBOMCTBA.



Hucnosble  mnocienoBareabHOCTUYMCI0BbIE  NOCAEI0BATEIbHOCTH M
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCJIEIOBATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIioii n-ro yaeHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. Dopmynbl n-ro 4djaeHa
apu(pMETHIECKON U FEOMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIECHOB.

N300pakeHne YiIeHOB apu(PMETHUYECKOM M TE€OMETPUYECKOW MpOrpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTHU. JIMHEHWHBIM M DKCIIOHEHIUMAJIbHBI POCT.
CioxHbIE IPOLIEHTBHI.
IINTAHUPYEMBIE PE3VJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAaTbl OCBOCHMSI TMPOTPaMMbl Y4eOHOro Kypca
«AnreOpay» XapaKTepu3yIOTCs:

1) naTpuoTn4yeckoe BOCIMTAHKE:

NPOSIBJIEHUEM HMHTEpeca K TMPOIUIOMY M  HACTOSIIEMY POCCHUHCKOU
MAaT€MAaTHUK{, LEHHOCTHBIM  OTHOIIEHHUEM K  JIOCTUKEHUSM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoOe ¥ TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH TpakJlaHWHA W pealli3alliil ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakIaHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYJICHHUIO 3TUUYECKUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTU4YeCKOM HaMpaBI€HHOCTH, OCO3HAHUEM Ba)XXHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHWs Ha TPOTSHKEHWHM BCEHW JKM3HU ISl YCIEMHOW MpodecCHOHATBHOM
JESTENHPHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHWW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUYAIBHON TPACKTOPHH 00pPa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTaAHHE:



CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETHUYECKOMY  BOCIPHUATHUIO
MaTeMaTu4eckux OOBEKTOB, 3aJay, PELICHUH, PACCYXKACHHM, YMEHHIO BUIETh
MaTeMaTU4YeCcKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI' 0 IIO3HAHHUS:

OpUEHTaluel B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YEJOBEKA, MPUPOJbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak c@epbl YeloBeuYecKou
JESATENbHOCTH, ATANOB €€ Pa3BUTUS WM 3HAYUMOCTH JJI Pa3BUTHUS IIUBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaT€MaTUKH U MAaTeMaTUYECKOH KYJIbTYpOH Kak CpeACTBOM
NO3HAHUS MHUpa, OBJAJECHUEM NPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TeNIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHUpPOBaAHME KYJAbTYPbI 310POBbS M
IMOLMOHAJIBHOIO (JIAT OOy YU

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYEeCKHME 3HAHUA B HWHTEPECAX CBOETO
3I0pOBbS,  BEIEHHUS  37A0pOBOro  oOpa3a JKM3HM  (370pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanueckas
aKTUBHOCTB), C(OOPMHUPOBAHHOCTHIO HABbIKA PEIICKCUU, TPU3HAHUEM CBOETO MTpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYecKOoe BOCIIUTAHHE:

OpHUEHTallMel Ha IPUMEHEHHE MaTeMaTHUYEeCKUX 3HAaHUH JIJIs pelIeHMs 3a/1a4 B
00J1acTH COXPaHHOCTU OKpPYXKAlOIIeH Cpelibl, IUITAHUPOBAHUS MTOCTYIIKOB M OLICHKU
MX BO3MOXHBIX MOCIEACTBUM ISl OKPYXKAIOLIEH Cpe/ibl, 0OCO3HAHUEM IJI00aIbHOTO
XapaKkTepa SKOJIOTMUECKUX MpoOJIeM U MyTeH UX pelIeHus;

8) ajanTanus K U3MEHAOIMMCS YCJOBHSIM COUMAJIBHON M NPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEII KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO EATEIbHOCTh, B TOM YUCIE
YMEHHE YUYUThCS Yy APYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM NEATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIbITA IPYTUX;

HEOOXOAMMOCThI0O B (OPMHUpPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoBaTh WU, HOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSAX, B TOM YHCIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAaeMble DPELICHUS] U JAEUCTBUS, (OPMYIHpPOBaTH U OLEHUBATH PUCKU H
MOCJIECTBUSA, (POPMUPOBATH OIBIT.

METANPEIAMETHBIE PE3YJIBTATHI

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



ba3oBble 1ornueckue HeﬁCTBHH:

BBISIBIIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKIX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (OPMYyIUPOBATH
OTpe/AeNieHUs]  TMOHSITH, YCTaHABIMWBATH CYIICCTBCHHBI  MpH3HAK
KJaccu(UKalMi, OCHOBaHUS AJi1 OOOOIIEHHWS W CpPaBHEHUS, KPUTEPHUH
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (POpPMYyIUpOBaTH W  NPEeoOpa3OBBIBATh  CYXKICHUSA:
YTBEpAUTENbHBIE W OTPULIATENIbHBIC, €JMHUYHBIC, YacTHBIE M 0OIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MaTeMaTHUECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOJCHUAX W YTBEPXKICHUSX,
npeIaraTb KpUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHA;
JIeNlaTh BBIBOJBI C HCIOJb30BaHWEM 3aKOHOB JIOTHUKH, JCTyKTHUBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3aKIIOUSHHH 110 aHAJIOTHH;
pa3dupaTh T0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUNA (TIPSMBIE U OT
NPOTHBHOIO), MPOBOJHWTH CAMOCTOATEIHHO HECIOKHBIC JIOKa3aTeIbCTBa
MaTeMaTU4eCKuX (aKTOB, BBICTpAWBaTh AapryMEHTAINIO, IPHBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BHIOMpATh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble nucciaenoBarejhLCKHe TeiCTBUSA:

UCTIOJIh30BaTh BOIMPOCHI KaK HMCCIIECIOBATEIIBCKUI WHCTPYMEHT IMO3HAHUS,
dbopMyIUpoBaTh BOIPOCH], (UKCUPYIOIIHE NPOTHBOpEUYHE, MNpoOIemMy,
CaMOCTOSITETILHO yCTaHABIMBAaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHKE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTUYE€CKOr0 0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEX Y COOOI;
CaMOCTOATETHHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIIEAOBAaHUS, OLICHUBATH JIOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YIhTAaTOB, BBIBOJOB U 000OIIECHHU;

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

Pabora ¢ unpopmaumeii:

BBISBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAINH, TaHHBIX,
HEOOXOMMBIX JIJIS PELICHUS 3a]1auu;

BBIOMpPATh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOpPMALINIO Pa3IMUHBIX BUJOB U (DOPM IMpECTABICHUS;



BbIOMpaTh (QopMy mpenactaBieHus WHGOPMAUUM U WILIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMiy, HWHOW Tpaukoil U ux
KOMOWHAIIUSIMH;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMALMU O KPUTEPUSM, MPEIIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBHA:

BOCIIPUHHUMATH U (DOPMYIHUPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIIOBUSIMHU
U [IEeJISIMHA OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHUSI
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, JIaBaTh MOSICHCHHUS IO XOAYy PEUICHUS
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYECHHBIH pe3ysIbTaT;

B X0JI¢ 00CYXKJCHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOW TEMHI,
pOOJIEMBI, pelacMoU 3a/1auM, BEICKAa3bIBATh MJICH, HAIICIICHHBIC HA MTOUCK
pEIICHMS, COIOCTAaBIATh CBOU CYXKICHUS C CYXJICHHSIMH JIPYTHUX
YYaCTHUKOB JHAJIora, OOHApPY)XKWUBAaTh Pa3IMdUe W CXOJICTBO ITO3HMIIMHA, B
KOppeKTHOU hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEHICHUsS  3aja4yd,  OSKCICPHMCHTA,
UCCJICIOBAHMS, TIPOEKTA, CAMOCTOSATEIHHO BEIOMPATh OPMAT BBICTYILUICHUS
¢ yuéToM 3aja4 Mpe3eHTAIUA U OCOOEHHOCTEN ayIMTOPUH;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYATbHOM
paboTHI NP PEIICHUH YIeOHBIX MAaTEMATHYECKUX 33/1a4;

NPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padOT, OTOBAPUBATHCA,
o0CcyX1aTh TPOLIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHUE), BBIMOIHATH CBOIO YacTh paOOTHI
U KOOPAMHHUPOBATH CBOM JCHCTBUS C JAPYTMMH YICHAaMH KOMAaH]IBI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

PeryjisiTUBHBbIE YHHBePCAJbHbIe YUeOHbIE J1eiicTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJayu (UK €ro
4acTh), BHIOUPATH CMOCOO pEHIeHUs C YYETOM HMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUH.

CaMOKOHTpOJ'lL, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIlecca U pe3yabTaTa
pelieHrs MaTeMaTUYeCKOn 3a1a4H;



e MPEIBHUIETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PELIECHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHMBATh COOTBETCTBHUE PE3YNbTATA AEATEIBHOCTH MOCTABICHHON LEIU U
YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTHIKEHUS WM HEJOCTHXKEHMS IIEJIH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATDI

K koHmy oOyuenuss B 7 kJjacce OOYYalONIIMICS TMOJYYUT CICAYIOIINE
peAMETHBIE PE3YJIHTATHI:

Yucia v BbIYUCJICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apUMETHUECCKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMH.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAKCHUN, MPUMEHSATH Pa3sHOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUU, COACPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[Tepexonuth OT OfHOM (OPMBI 3amucu 4Yuces K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO APOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUIHYIO JPOOB).

CpaBHUBATh U yNOPSAI0YMBATH PAIMOHAJIBHBIE YHCIA.

OKpyrasars yucia.

BBINONHATh IPUKUJIKY U OLEHKY pE3yJIbTaTa BBIYMCIECHUM, OLICHKY 3HAYEHU
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NOKa3aTeNIsIMU.

[IpuMeHATh TPU3HAKU IETMMOCTH, PA3JIOKEHUE HA MHOKUTEIHN HATYypPaJIbHBIX
quCen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJINYUH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLUEHTAMH, HWHTEPHPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4ETOM OTrpaHUYEHUM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0ObEKTOB.

AJiredpanyecKue BbIPaKeHHS

Hcnonp3oBaTh anredbpandecKyro TEPMHUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IPOIIECCE OCBOEHUS YUEOHOTO MaTepuarna.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAXKEHHUM MpPHU 3aJaHHBIX 3HAYEHUAX
MEPEMEHHBIX.

BrimosHATh TpeoOpa3oBaHus 1EI0T0 BRIPAKECHHSI B MHOTOUWICH MTPUBEACHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINOAHATE yMHOKEHUE OJHOWIEHAa HAa MHOTOYJIEH M MHOrodjieHa Ha
MHOTOYJIEH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.



OcCylIecTBIATh Pa30KEHUE MHOTOWIEHOB Ha MHOMXHUTEIM C IHOMOUIBIO
BBIHECEHHUS 32 CKOOKH 0OIIETO MHOKUTEISI, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHUS
bopMyI COKpPAIIEHHOTO YMHOXKEHUS.

[IpumensaTh npeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI PA3JIMUHBIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU  JUIA
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHeHUs M HEPABEHCTBA

Pemiate nuHeWHBIE ypaBHEHUS C OJHON TNEPEMEHHOMW, MPUMEHSsSI IMpaBHIia
nepexojia OT UCXOIHOTO YPaBHEHUS K paBHOCWILHOMY eMy. [IpoBepsTh, siBiseTcs
JIM YUCIIO KOPHEM YpaBHEHUSI.

[TpumensTh rpaduueckue METOIbI MPU PEIICHUU JTUHEUHBIX YPABHECHUN U UX
CUCTEM.

[Togbupare npuMepsl TAp YHCEN, SBISIONUXCS PEIICHUEM JUHEWHOTO
ypaBHEHUS C IByMS IEPEMECHHBIMH.

CtpouTh B KOOPAUHATHOMN TIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C IBYMSI
NEePEMEHHBIMH, MOJB3YACH TPapUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPABHEHHS.

Pemiath cucteMbl IByX JIMHEWHBIX YPABHEHUN C IBYMs NIEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocraBiATh W pewiaTh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX
YPaBHEHUH 10 YCIOBUIO 3aJ]a4l, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJYYECHHBIN pe3yJIbTarT.

DOyHKIUN

N3o00paxaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATH YMCJIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJHHATAM,
CTpPOUTH rpaduky TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.

OnuceiBaTh C TOMOIMIbIO (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTD,
MPOU3BOIUTEILHOCTH, BpeMsi, 00BEM pabOTHI.

HaxoauTe 3Hauenne GyHKINU 10 3HAYCHHIO €€ apryMeHTa.

[TornmaTe rpaduyeckuil cmocod MpeacTaBICHUS W aHalW3a WHGOpMAINH,
M3BJICKATh U HMHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPA()HUKOB PEaNTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koniy oOydenus B 8 kiacce 0Oy4yarONIMNUCS TMOJYYUT CIECAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Ymucia v BIYUCIEHUSA



Hcnonw3oBaTh HauajdbHbIE MPEJCTABICHUS O MHOXECTBE JIE€UCTBUTEIBHBIX
qyucen IS CPaBHEHUS, OKPYTJIECHUS U BBIUUCICHHUM, H300pakaTh IEUCTBUTEIbHbIC
4ycila TOYKaMU Ha KOOPAUHATHOU IPSIMOM.

[IpuMensaTs TOHSATHE apUPMETHUYECKOrO KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHH, HUCIIONB3Ys MPU HEOOXOJUMOCTH KalbKYyJSTOP, BHIMOJHSITH
npeoOpa3oBaHus BBIPAXKEHUM, COACPXKAIIMX KBaJApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Ncnonws3oBaTh 3amucu OOJBIIMX U MAJIbIX YHUCEN C MOMOIIBIO JAECATUYHBIX
npoOeii u creneHelt yucua 10.

AJiredpanyecKue BbIPaKeHHS

[IpuMeHsATh, TMOHSTHE CTEMEHHM C IeJbIM  IOKa3aTeJeM, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKESHUM, COJIEPKAIINX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BrINomHATh TOXKACCTBEHHBIC MPEOOPa30BaHUS PAllMOHATBHBIX BBIPAXKEHUNM HA
OCHOBE TIPaBUJI JCHCTBUM HaJl MHOTOWICHAMHU U aJIreOpandecKUMH JAPOOSIMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[TpumMensTh IpeoOpa3zoBaHusl BRIPAKESHUN IS PEIICHUS Pa3IuYHbIX 3a]1a4u U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJAMETOB, U3 PeaTbHON MPAKTHKHU.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHbIE yYpaBHEHUS M PalMOHAIBHBIE YpaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE KCCIEIOBAHNUS YPABHEHUA M CUCTEM YpaBHEHHH, B
TOM YHUCJI€ ¢ TPUMEHEHUEM rpadUuyecKux MpeacTaBiIeHuil (ycTaHaBINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHHWI PEIIEHHUs, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

[TepexonuTh OT CIOBECHOW (POPMYIUPOBKH 3a7auyu K €€ anreOpandeckoi
MOJEIM C TIOMOIIBKD COCTABIICHHUS YPABHEHUS WIM CHCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1aui MOJIYYEHHBIN pe3yybTarT.

[IpuMeHATh CBOKCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLICHKH, PEIIaTh

JMHEHHbIE HEPaBEHCTBA C OJTHOM MIEPEMEHHOM M UX CUCTEMBI, 1aBaTh I'Pa(pUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PELICHU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lorumaTe ¥ HMCMONB30BATh (PYHKIIMOHAIBHBIE TOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHMS), ONpEAENATh 3HaueHHEe (PYHKUHUU MO 3HAYEHUIO
aprymMeHTa, ONpeAeNaTh CBOMCTBA (PYHKINU TI0 €€ rpaduKy.

Ctpoutsb rpad Ky 1eMEeHTapHBIX GYHKITUN BUA:

y=k/x,y=x2,y=x3,y=[x|, y= X, OIHCHIBATH CBONCTBA YHCIOBOI byHKIIMN
o e€ rpaduky.

K koniy oOydenus B 9 kiacce 0Oy4YarONIMNUCS TMOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:



Yuciia v BbIYUCICHUS

CpaBHUBATH U yIOPSA0YMBATH PAIMOHATIBHBIE U UPPALIMOHATBHBIC YUCIA.

Boinonusats apudpMeTndeckue N1eMCTBUS C PAllMOHAIBHBIMU YHUCIIAMH, COUYETAs
YCTHBIE M MHUCHMEHHBIE MPUEMBI, BBIMIOJIHITh BBIYMCIEHUS C UPPALMOHATBLHBIMHU
YU CIIAMHU.

HaxonuTth 3Hau€HMS CTENEHEN C LIEIBIMU MOKA3aTENSMHU U KOPHEH, BEIYUCTSATH
3HAYEHUS YUCIOBBIX BBIPAKEHUI.

OKpyraarh J€UCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUAKY pe3yJbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUMH.

YpaBHeHUsI M HEPABEHCTBA

PemiaTe uHelHbIE U KBaApaTHBIC YPABHEHUS, YPABHEHUS, CBOAIINECS K HUM,
mpocTeuime 1poOHO-pallMOHANIBHBIC YPaBHECHHUSI.

Pemate cuctembl ABYX JHUHEHHBIX YpPaBHEHHU C JABYMs TNEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS TUHECHHBIM.

Pemiath TekcTOBBIE 3a7ayM  aNreOpPaMvYecKUM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIBYX YPaBHEHUMU C IBYMS MEPEMEHHBIMHU.

[TIpoBOAUTH TIpOCTEUIINE UCCIEAOBAHUS YPABHEHUM M CUCTEM YpPaBHEHHI, B
TOM YHCJIC C TPUMEHECHHEM TpaUUecKuX MpeIcTaBiIeHUN (YCTaHABIUBAThH, UMEET
M ypaBHEHUE WJIM CHUCTEMA YpPABHEHUU DPELICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

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

Pemate  cuctembl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)xkaTh pEIIEHHWE CHCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOU, 3aIIUCHIBATH PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUN PA3JIMYHbBIX 33/1a4.

DOyHKIUA

Pacno3naBath (yHKuMM u3y4yeHHbIX BHAOB. [loka3piBaTh CXeMaTUYECKHU

pacIioIoKEeHHE Ha KOOPIMHATHOM IJIOCKOCTH rpaduKoB HYyHKIMHN BUaa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= \/X, y = |x|, B 3aBuCHMOCTH OT 3HAYCHU
K02 (PHUIMEHTOB, OMUCHIBATH CBOMCTBA (hYYHKIIUH.

Ctpouth u m300paxkaTh CXeMaTUYECKU TpaUKu KBAIPATHUHBIX (YHKIIHA,
OTHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIMI 10 UX Tpadukam.

PacrioznaBaTh KBasipaTHUHYIO (PYHKIHIO IO hOpMYyIIe, TPUBOAUTH PUMEPHI
KBaIPATUYHBIX (YHKIIMHA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie M0CJIEA0BATEIbLHOCTH U IIPOrPeCcCHu



Pacnio3HaBaTh apu(pMETUYECKYIO U TEOMETPUUECKYIO POTPECCUU TPU Pa3HbIX
crioco0ax 3a1aHusl.

BbINOJNIHATE  BBIYMCIEHHUS € HMCHOJB30BaHMEM (OpPMYJT n-ro 4jeHa
apu(pMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI EPBBIX N YIECHOB.

N300paxkaTh wWiIE€HBl MOCIEIOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOM

IIJTTOCKOCTH.
Pemate 3agadu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33aJ1aYU U3 PeaTbHOM KU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m Konrpoasubie | Ilpakrnueckue
MPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbl padoThI
q .P
1 HCA T BRIHCTICHIE. FalHOHATBHbIE 25 1 https://m.edsoo.ru/3T961 1 VNP
yucia
2 AnrebpandecKkue BbIPAKEHUS 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHUS 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/6M3BVY10OF
4 Koopnunats! u rpapuku. OyHkimm 24 1 https://m.edsoo.ru/HIOISNIVV
5 [ToBTOpeHME 1 0600ImIEHNE 6 1 https://m.edsoo.ru/XBWB68AXB
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOT'PAMME




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Kourpoabusie | IIpakTHueckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI

q K

1 HCTIa 1 BRISHCIICHITL. RBANPATHBIC 15 https://m.edsoo.ru/ORMAGNHCK
KOpHU
Yucia cienusi. CTenens ¢

2 HCITA T BRIAHCIICHIC. LTCHCHE 7 https://m.eds00.ru/Q7 A3CXOIL
LIETBIM TOKa3aTeleM

3 AJIrEOpaNTIeCKHE BHIPAKEHHS. 5 1 hitps://m.edsoo.r/GB7K30KCG
KBagpartHslii TpéxuneH
Anre6 .

4 FEOPAMACCIHUE BLIPAXKCHIA 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpaundeckas 1po0b
vy )

5 PABHCHIA H HEPABEHCTRA 15 1 https://m.edsoo.ru/UDKT3SXO0P
KBanpaTHbie ypaBHEHUS
£ .C

6 paBHeHHjI 1 HEPABCHCTRA. LHCTEMbI 13 https://m.edsoo.ru/ICOHSLYTW
YpaBHCHHIA
y e epaBe .

7 DABHCHI M HEpABEHCTEA 12 1 https:/m.eds00.ru/SDGS 10004
Hepasencrna

8 Oynkuuu. OCHOBHBIE MOHATUS 5 https:/m.eds00.1u/30QTSJORU
Oyukiun. Yucnossle GyHKIUH https://m.edsoo.ru/B2NFZC7XH

10 [ToBTOpEeHME M 0000IIEHNE 6 2 https://m.edsoo.ru/SQCV6UFOT

OBILIEE KOJIMYECTBO HACOB I1O 102 6 0

I[TIPOTPAMME




9 KJIACC

KoaunuecTBo 4acoB

Ne HanmeHoBaHMe pa3/ie/1i0B U TeM DuieKTpoHHbIe (U poBHIE)
Kourpoabnsie | IIpakruyeckue
n/m NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
4 . Jen
| Wcra v BIuuciaeHus. JleficTButensHbie 9 hitps://m.cdsoo.r/E9QJTONTB
qrcia
VYpasHe €paBEHCTBA. Y paBHE c
2 P Blj PRI HED \1,3 HETRA. ¥ pABHEHIA 14 1 https://m.edsoo.ru/LLGLQKIU2
OJTHOU TIepEMEHHOM
3 ypaBHeHI{ﬂ M HepapeHCTBa. CHCTeMEl 14 1 https://m.edsoo.ru/UTNAJAKLP
ypaBHEHUI
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/ZFUMLNDJK
5 OyHKITUN 16 1 https://m.edsoo.ru/SYHPVCOAU
YycoBbIe HOCIENOBATEILHOCTH 15 1 https://m.edsoo.ru/LT2RT120J
[ToBTOpEHnue, 0600IIEeHNE
7 Bropenue, B HIE ’ 18 1 https://m.edsoo.ru/YMZ3IOUNQ
cucTeMaTru3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIMUCIEHUS
- BreimonHATh,  coderas  yCTHBIE WM THCHMEHHBIE  TPHEMBI,
' apudMeTHIeCcKue JEeHCTBUS C PAIMOHAILHBIMU YHCIIaMU
HaxomuTe  3HaueHWST  YHCIOBBIX  BBIPQOKCHUM,  MPUMEHITH
1.2 pa3zHoo0Opa3HbIe COCOObI ¥ MPUEMBI BHIYMCIIEHUS 3HAUEHUH IPOOHBIX
BBIPXECHUH, COCPKAITIX OOBIKHOBEHHBIC U ACCSITHUHBIE IPOOH
[lepexonute OT onHONW (OPMBI 3amUCH YUCEN K JIpyrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JIECATUIHYIO IPOOB)
1.4 CpaBHUBATH U yNOPSI0YNUBATH PAllMOHAIIBHBIC YHCIIA
1.5 OKpyTJIsTh YuCIa
BbINONHATE NPUKUIIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHHM, OLEHKY
1.6 3HAYEHUN YUCIOBBIX BBIPAKECHUU. BBINOJHATH ACHCTBUA  CO
CTEMEHSIMH C HAaTypaJIbHBIMU MTOKA3aTeNIMU
17 [IpumeHsaTh NpU3HAKU JETUMOCTH, PAa3JIOKEHHE HA MHOXKHUTEIH
' HATYypaJIbHBIX YK CE
PemaTth mpakTUKO-OPUEHTUPOBAHHBIE  3a/ayH, CBA3aHHBIE C
OTHOIIEHHEM  BEJIUYHH,  MPOTOPHHOHATBHOCTHIO  BEIUYHH,
1.8 MPOLIEHTAMH, HHTEPIPETUPOBATh pPE3YyJAbTaThl pELIECHUS 3adad ¢
Y4€TOM OTrpaHUYECHHI, CBSI3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BhIpakeHHs
51 Hcnonp3oBath anreOpanyeckyrd TEPMHHOJIOTHIO M  CHUMBOIHKY,
' IPUMEHSITH €€ B IPOIIecce OCBOSHHS Y4eOHOTO MaTepuaia




Haxomure 3HaueHust OYKBEHHBIX BBIP@KEHUN IIpU  3aJaHHBIX

22 3HAUEHUAX [IEPEMEHHBIX
53 BoimonsaTh mpeoOpa3oBaHMs IENOTO BBIPOKEHUS B MHOTOYICH
' IPUBEIECHUEM MOJOOHBIX CIaraéMblX, paCKpbITHEM CKOOOK
BbInosHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOUYJIEH U MHOTOWIEHA Ha
24 MHOTOYJIEH, NIPUMEHITh (POPMYIbI KBaJpaTra CyMMbl M KBajpaTa
pasHoCTH
OcCymiecTBisATh  pa3IoOkKEHUE MHOTOWIEHOB Ha MHOMXUTEIU C
2.5 MOMOIUIBIO BBIHECEHUS 32 CKOOKH 00II[Ero MHOXKUTENIS, TPYNIHUPOBKU
CJIaraeéMbIX, IPUMEHEHUS] POPMYIT COKPAIIEHHOTO YMHOKEHHUS
"6 [IpumensaTs npeoOpa3oBaHMsi MHOTOUYJIEHOB JJIsl PEILIEHUS] PA3TUYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX IPEIMETOB, U3 PeaIbHOU IPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU MOKA3aTeIsIMU
' JUTSI TIpe00pa3oBaHUs BEIPOKEHUN
3 VYpaBHEHHUS 1 HEPAaBEHCTBA
Pemrate nuHelHBIE YpaBHEHUs C OJHOW NMEPEMEHHOM, NMPUMEHSS
3.1 IIPAaBHJIA IIEPEX0/a OT UCXOJHOIO YPABHEHMSI K PABHOCHIIBHOMY €MY.
[TpoBepsTs, SBIAETCS JIM YUCIO KOPHEM YPAaBHEHUS
32 [lpumenaTs rpaguueckue METOAbl MPU  PEIIEHUH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonOupars npuMepbl map YHUCEd, SBIAIOIIMXCA  pEILIEHUEM
' JMHEMHOTO YPABHEHMS C ABYMS IEPEMEHHBIMU
CTtpouTh B KOOPANHATHOM MJIOCKOCTH I'pa MK JTMHEHHOIO YpaBHEHHUS
3.4 C IByMs [IEPEMEHHBIMU; M0JIb3YSICh IPahUKOM, IPUBOAUTH IPUMEPHI
pELIEHUs] ypaBHEHHUS
iy Pemare cucrembl ABYX ~JIMHEHHBIX  ypaBHEHMM C  JByMs
' IEPEMEHHBIMH, B TOM YHUCIIE IPpadUUECKH
CocTaBiiTh U pelarh JMHEHHOE YPABHEHHUE WIM CUCTEMY JTMHEMHBIX
3.6 YPaBHEHU IO YCIOBUIO 33J1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J]a4yl TIOJYyYEHHBIN PE3yNbTaT
4 Koopaunats! u rpaduku. @yHKIMH
N300paxaTe Ha KOOPJMHATHOW MPSAMON TOYKH, COOTBETCTBYIOLIUE
4.1 3alaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, UHTEPBAJbI, 3alUCHIBATH

YHUCJIOBBIC TPOMCIKYTKHU HaA anre6pa1/1quI<0M SA3BIKC




42 OrmeuaTb B KOOPAMHATHOM IUIOCKOCTM TOYKM 10 3aJlaHHBIM
' KOOpAMHAaTaM
43 CrpouTs rpaduku muHeHbIX GyHKuni. CTpouTh rpaduk QyHKIHH Y
| =[x
OnuceiBaTh ¢ NOMOIIBIO (PYHKUUN HW3BECTHBIE 3aBUCUMOCTH MEXIY
44 BEJIMYMHAMHU: CKOPOCThb, BPEMs, PACCTOSHHE, LIEHY, KOJIHYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM paboThI
4.5 Haxonuts 3HaueHne GyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumare rpaduueckuii cnoco0 MpeACTaBICHUS M aHaAIU3a
4.6 uH(pOpMallMY, W3BJIEKaTb U MHTEPIPETUPOBATh MH(OPMALUIO U3
rpauKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBEpPsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUS
pe3yabTaTa
1 Yucna v BBIYUCIICHUS
Hcnonb3oBaTe  HayajdbHbIE  NPEACTABICHMS O  MHOXECTBE
1 JEWCTBUTENBHBIX YMCEN ISl CPAaBHEHU S, OKPYTJIEHUsI U BBIYUCIICHUH,
' n300paXkaTb JEWCTBUTENIbHBIE YHMCIA TOYKAMH Ha KOOPJIUHATHOM
psIMOM
[lpuMeHsaTs NOHATHE apU(METHYECKOIO KBAJPaTHOIO KOPHS,
= HaXOJIUTh KBAJpaTHbIE KOPHM, HCIOJIB3Ys IPH HEOOXOJUMOCTH
' KaJIbKYJISTOD, BBINOJIHATh npeoOpa3oBaHus BBIpaKEHUH,
coJiepXKallluX KBaJpaTHble KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3anucu OONBUIMX W MalbIX YHUCEJI C IOMOIIBIO
' JECATUYHBIX Ipo0Oei u crernener yucna 10
2 AnreOpanyeckue BhIpaKeHHs
[IpuMeHATh MOHATHE CTENEHU C LENbIM M0Ka3aTeIeM, BBIIOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJEpXKAIUX CTEHNeHH C LeJbIM
NOKa3aTeaeM




2.2

BbInonHATE  TOXKAECTBEHHBIE  MPEOOPA30BAHUS  PALMOHAIBHBIX
BBIPQKCHUII HA OCHOBE MpPaBWJI JCUCTBUM HaJl MHOTOYIECHAMH U

anreOpandecKuMu ApoOsIMU

2.3

PacknanpiBathe KBagpaTHbIA TPEXUIECH HA MHOKHUTEIN

24

[IpumensaTs npeoOpa3oBaHus BbIPAXKEHUM Ul PELICHUS pa3IMuHbIX

3ala4 U3 MaTEMaTuK, CMCKHBIX ITPCIMETOB, U3 peaJIbHOﬁ IMPAaKTUKU

YpaBHEHHUS U HEPABEHCTBA

3.1

Pemare nuHENHBIE, KBaJpaTHbIE YPAaBHEHHWS M pPalUOHAIbHBIC
YpaBHEHUS, CBOJSAIIMECS K HUM, CUCTEMBI JIByX YPABHEHUH C ABYMsI

NEPEMCHHBIMU

32

[IpoBoauTe mpOCTEHNIIME MCCIENOBAHUS YPABHEHUH M CHUCTEM
ypaBHEHUH, B TOM 4HCI€ C MPUMEHEHHEM TIpaduyecKux
Mpe/cTaBiIeHN (yCTaHaBIMBATh, UMEET JIU YpaBHEHUE WUJIM CHCTEMA

yYpaBHEHUH peLIeHUs], €CJIM UMEET, TO CKOJIbKO, U IIPOUee)

33

[TepexoauTs OT clOBECHOW (OPMYIHUPOBKH 3amaun K €6
anredpanvyecko MOJENu ¢ MOMOIIbIO COCTABJIEHUS YpaBHEHUS WIH
CUCTEMBl YpAaBHEHUM, WHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aJIaui MOJy4YE€HHBIH pe3ynbTatT

3.4

[IpuMeHsITH CBOMCTBA YHMCJIOBBIX HEPABEHCTB Uil CpaBHEHMS,
OLICHKH, pEeIlaTh JUHEWHbIC HEPABEHCTBA C OJHOMN MEPEMEHHON U UX
CUCTEMBI, 1aBaTh rpapUueCcKyr0 WLUTIOCTPAIINIO0 MHOXKECTBA PEIlICHH

HEPABCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIMHT

4.1

IlonmMaTe W MCIONL30BAaTh (byHKHI/IOHaJ'IBHBIe INOHATHUA M A3BIK
(TepMI/IHLI, CHMBOJIMYCCKHEC O603H8.‘ICHI/I$I), OIpCACIIATL 3HAYCHHC
(1)YHKI_II/II/I 10 3HAYCHUIO apryMCHTAa, OMPCACIIATH CBOMCTBaA (bYHKI_[I/II/I

o e€ rpaduKy

4.2

Crtpouts rpaduku 3eMeHTapHbIX GYHKIHA BUIA:

y=k/x

, ¥ =X, y =X y = [X|, ONMCHIBaTh CBOMCTBA YMCIOBON (YHKIUH IO €€
rpaduky

9 KJIACC




Kon
NPOBEPSIEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ nmporpaMMbI OCHOBHOT O oﬁmero 06pa30BaHI/IH

1

Yucna 1 BEIUMCIEHUS

1.1

CpaBHI/IBaTI) " YIIopsAA04YuBaTh pallUOHAJIILHBIC U HPPALUOHAIIBHBIC

quciia

1.2

BremonaaTe apI/I(l)MeTI/I‘ICCKI/Ie IleICTBHSI C pauOHAJIbHBIMU YUCJIAMHU,
co4cTad YCTHBIC U IMTMCbMCHHBIC HpI/IéMI)I, BBITTIOJIHATH BBIYMUCICHUS C

HppanuoOHaJIbHBIMU YU CIIaMHU

1.3

HaxonuTk 3HaueHMs CTENEHEW C LEIbIMHU MMOKA3aTeIIsIMU U KOPHEH,

BBIYUCIIATH 3HAYCHUA YN CIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OKPYFJ'IHTI) HeﬁCTBHTeHBHBIe qucia, BBIIIOJIHATH MMPUKUIKY

pe3yiabTaTra BBI‘{I/ICHGHI/Iﬁ, OLCHKY YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

VYpaBHEHHUS 1 HEPAaBEHCTBA

2.1

Pemares nuHElHBIE W KBaJpaTHbIE ypPaBHEHHs, YpAaBHEHUS,

CBOJISIIITUECS] K HUM, TIPOCTEHIIHE TPOOHO-PAMOHATBHBIC YPAaBHEHUS

2.2

Pemrars cucreMbl ABYX JIMHEWMHBIX YPABHEHHM C IBYMSI IEPEMEHHBIMU
Y CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJTHO YpaBHEHUE HE SIBJIETCS

JIMHEWHBIM

23

Pemate TekcTOBBIE 3aJa4u aJ'IFC6paI/I‘ICCKI/IM CIoco0oM ¢ IIOMOIIIBIO
COCTaBJICHUA YPAaBHCHUA HJIM CUCTEMBI ABYX ypaBHeHI/Iﬁ C IBYM:

NEPEMCHHBIMU

2.4

[IpoBoauTh mpoCTeHIne HCCIAeIOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHUH, B TOM 4HCIE€ C TMpPUMEHEHHUEM TrpapuuecKux
Npe/CTaBlICHU (HampuMep, ycTaHaBIMBaTh, UMEET JIU ypaBHEHHE

nin CuCremMma ypaBHeHI/Iﬁ peucHusA, €CJIiu NMECT, TO CKOJIBKO)

2.5

Pemarn JIMHEHHBIC HCpPaBCHCTBA, KBaJIpaTHbIC HCPaBCHCTBA,
I/1306pa)I(aTL pCHICHUC HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3aIlliCbIBaTb

peHICHUC ¢ TOMOIIBbKO CUMBOJIOB

2.6

Pemate cucteMnl JIMHEHHBIX HEPaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIFOYAOIIKUEC KBAaAPATHOC HEPABCHCTBO, I/I306pa)KaTB peuieHuc
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUChIBATh PCHICHUC C

IMOMOIIIXO CUMBOJIOB




2.7

Hcnonp30BaTh HEpAaBEHCTBA IIPU PELICHUN PA3IMYHBIX 3a/1a4

DOyHKIMHU

3.1

PacrioznaBate  (QyHKIMHM ~ W3YY4EHHBIX  BHUAOB.  [loka3wiBaTh
CXEMAaTUYECKN pACIOJOKEHUE Ha KOOPAUHATHOM  IJIOCKOCTH
rpadpukoB ¢Qynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HAYCHHWH KOI(PQPHUIIMEHTOB, ONMUCHIBATH CBOWCTBA

GbyHKIHI

32

[loka3pIBaTh CXEMaTHMYECKH pACIOJIOKEHHUE HA KOOPAWHATHOU
TUTOCKOCTH TpaduKkoB (yHKIUI Buaa y = VX, y = [X| ¥ ONUCHIBATH

CBOMCTBa (PyHKIUI

33

Crpouth M H300pa)kaTh CXEMATUYECKH TIpa@UKd KBaJApaTUUHBIX
(GyHKIMH, ONMUCHIBATh CBOMCTBA KBaJAPAaTHUUHBIX (YHKIHUNA MO HX

rpadukam

34

PacnioznaBath kBajgpatuyHyro (QyHKIHIO 1O QopMmyne, TPUBOIUTH
MpUMEPbI KBaJIpaTUYHBIX (QYHKIUI M3 peabHOM KU3HU, (DU3UKH,

TeOMETpUN

ApudmeTrueckas ¥ TeOMETpUIECcKast IIPOTrPECCUU

4.1

Pacno3naBate apuMeTHYECKyI0 M TE€OMETPUYECKYIO MPOTPECCHH

P Pa3HBIX CMIOCO0aX 3a/1aHus

4.2

BbINoNHATE BBIUKCICHHS C HCIOIb30BaHHEM (POPMYIN n-TO 4JIeHa
apuMeTUyecKoil 1 reOMETPUIECKON MPOrpeccuii, CyMMbI IEPBBIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI IIOCJICA0OBATCIIPHOCTHU TOYKaMH Ha

KOOpﬂHHaTHOﬁ IIJIOCKOCTHU

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YMCJIIOBBIMH ITIOCJIICAOBATCIBHOCTAMU, B
TOM 4YHCIC 3aJa4ud Hu3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BAHUEM

KaJbKyIATOPa, HU(POBBIX TEXHOJIOTHI)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, NEPEX0] OT OAHON (POPMBI 3alHCH
1.1 npobeit k Apyrou. IloHsTHE panMOHAIBHOTO YHUCHA, 3alHCh, CPaBHEHHE,
YIOPSI0YMBAHNE PAIIHOHATIBHBIX YHCEI
- ApubdmMerndeckue IeUCTBUS C pallMOHAILHBIME YncIaMu. Perienue 3a1aq u3
' peanbHOM MPAaKTUKX HA YaCTH, Ha APOOH
13 CreneHb C HATypalbHBIM IIOKa3aTeJeM: OIpeAesieHne, MpeoOpa3oBaHHe
' BBIpQKEHUI HAa OCHOBE OMPEACIICHHUS, 3aNICh OOIBIIIX YHCEI
» [IporieHThI, 3anKCh MPOIEHTOB B BHJE IPOOH U APOOH B BUJE MPOIEHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA IPOLIEHTBHI, PEIICHHE 33]1a4 U3 PEAIbHOW MPAKTUKH
15 [IpumeHeHre NpU3HAKOB JEIUMMOCTH, PA3NIOKEHHE HAa MHOXHUTEIU
' HaTypaJIbHBIX YHACEI
L6 PeanbHple  3aBUCMMOCTH, B TOM 4YHcie TpsiMas U oOpaTHas
' MIPONIOPLIMOHAIBHOCTH
2 AnreOpandeckue BEIPOKECHUS
51 [IepeMeHHbI€, UNCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMeHHOU. [lomycTiumble
' 3HAYEHMSI IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIMYMHAMH B BHAE (HOPMYJIBL
' Boruncnenus no gpopmynam
)3 [IpeoOpa3zoBanre  OYKBEHHBIX  BBIPAXKEHUN, TOXKJIECTBEHHO  paBHbBIC
' BBIPAKEHUS
24 CBoiICTBa CTENEHU C HATYpaJIbHBIM NIOKA3aTeIeM
05 Onnounenbl 1 MHOTOWIEHBI. CTenenb MHOTOWIeHa. CloKeHue, BBIYUTaHuE,
' YMHO>KEHUE MHOTOUYJICHOB
@opMynbl  COKpPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl W KBajpar
2.6 pazHoctu. @opMyna pa3HOCTH KBaApaToB. PaznojkeHre MHOrOYJIEHOB Ha
MHOXHUTENN




3 VYpaBuenus
31 VYpaBHEeHME, KOpEHb ypaBHEHHS, IpaBWa IpeoOpa3oBaHUs YpaBHEHMS,
' PaBHOCHUIIBHOCTb YPaBHEHUI
12 JIuneliHOE ypaBHEHHE C OJHOM INEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
' YpaBHEHMS, PENICHHUE JIMHEUHBIX YPAaBHEHUI
33 CocraBieHue ypaBHEHH 110 YCJIOBUIO 3a/1a4l. Penienne TeKkcToBbIX 3a/1a4 ¢
' IIOMOIIIbIO YPABHEHUN
34 JIuneiHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU U €ro rpaduk
Cucrema /ByX JMHEMHBIX YpaBHEHUU C JIByMs IepeMeHHbIMH. Perienue
35 CUCTEM ypaBHEHHI cr1ocoOOM NOJICTaHOBKH. [IpruMeps! pereHns TEKCTOBbBIX
3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUI
4 Koopnunats! u rpapuku. @yHKIMu
4.1 Koopnnnara Touku Ha psSMoit
42 Hucnossle MPOMEXYTKH. PaccTosiHME MEX Ty IBYMsI TOUKaMU KOOPAUHATHON
' IpSAMOI
43 [IpsimoyronpHas cucremMa KoopauHat, ocu Ox u Oy. AGciucca U opadHaTa
' TOYKU HAa KOOPJAMHATHOM IUIOCKOCTH
4 [Ipumepsr rpadukoB, 3amaHHbIX Gopmynamu. UteHue rpadukoB peaabHBIX
' 3aBHCHMOCTEHN
4.5 [Tonsarue pynknun. I'paduk Gyaknun. CoricTBa GyHKIHI
4.6 Jluneiinas Gynknus, e€ rpaduk. ['paduk yHkumnm y = [X|
47 I'padudueckoe pelieHre JMHEWHBIX YpPaBHCHHMH HM CHCTEM JIMHEHHBIX
' YpaBHEHHI
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAePKAHUS
1 Uucna u BBIYUCICHUS
. KBangpatHsiii kopeHb u3 uMcia. IloHsATHE 00 HMppalMOHATIBLHOM YHCIE.
' JlecaTuuHbIe TPUOIMKEHUS HPPALIIOHAIBHBIX YHCEIT
CBoiicTBa apu(MeTHUECKMX KBaJIpaTHBIX KOpPHEH M HUX IMPUMEHEHHUE K
1.2 peoOpazoBaHUIO YHCIIOBBIX BBIpQXEHUI " BBIUMCIICHUSIM.
JlelicTBuTENbHBIEC YKCIIA




1.3 Crenenb ¢ LeNbIM MOKa3aTesaeM U e€ cBoricTBa. CTangapTHas 3aMKCh YMCIia
2 AnreOpandeckue BhIpaKeHHs
51 KBagparHelii TpEXWwIEH, pa3llO)KEHUE KBAJAPaTHOrO TPEXWIEHAa Ha
' MHOKUTENN
22 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoit 1poou
23 CnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIeJIEHUE anredpandeckux apooei
24 PannonanbHbIe BEIpaKEHUS U UX NIPe0OpazoBaHue
3 VYpaBHEHMS U HEPAaBEHCTBA
a1 KBampatHoe ypaBHeHue, ¢GopMyna KOpHEW KBaJpaTHOTO ypaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHH, CBOAAINXCS K JIMHEHHBIM M KBaIPATHBIM
33 [Ipocreiimme qpoO6HO-paliOHAIbHBIE YPAaBHEHUS
I'padmueckas unTepnperanus ypaBHeHHUH ¢ ABYMSI IEPEMEHHBIMH U CHCTEM
34 JIMHEWHBIX YPaBHEHUN C ABYMA nepeMeHHbIMU. [[prMepsl pereHus: cucteM
HEJIMHENHBIX YPAaBHEHHI C BYMS IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpandeckKuM CrocoOoM
3.6 YucnoBble HEpABEHCTBA U UX CBOWMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTEpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIuneliHbIe HEPABEHCTBA C OJHOU NIEPEMEHHON
3.10 CucTeMbl TMHEUHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
4 O yHKIUHT
i1 [Tonstne ¢Qynkuuu. OOMacTh OmNpeAeseHus] U MHOXKECTBO 3HAYCHHN
. ¢bynkun. CiocoObl 3a1anus GyHKIUN
4.2 I'paduk pynkuu. Utenue cBoiicTB GpyHKIUHU 1O e€ rpaduky
4.3 [Ipumeps! rpa@ukoB QyHKIUH, OTPAKAIOIIUX PEAIbHBIE TPOLECCH
4 OYHKIMM, OMUCHIBAOIINE TMPAMYI0 M OOpaTHYIO MPONOPLUUOHATbHBIC
' 3aBUCHUMOCTH, UX rpaduku
4.5 OyHKIUU y =x% y = x°
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe perieHre ypaBHEHUH U CUCTEM ypaBHEHHH

9 KJIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna v BBIYUCIEHUS
- PanmonanbHbIe YKca, UppalMOHATIBHBIC YUCIA, KOHEUHBIE W OCCKOHCUHBIC
' JIECATUYHBIEC PpoOH
MHOKECTBO  ACHUCTBUTENBHBIX  YHUCEN, JACHUCTBUTENbHBIE YHCIA  Kak
12 OCCKOHEYHBIE JIeCATUYHBIE ApoOu. B3amMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOMXECTBOM JEHCTBUTEJIBHBIX YUCE W KOOPAWHATHOW MPSIMOIA.
CpaBHeHHE IeHCTBUTEIIBHBIX YHCEI
1.3 ApubdmMernueckue IeHCTBUS C IEHCTBUTEILHBIMU YHUCITIAMU
N3mepenust, mpubnmxenus, orieHKd. Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA,
» JUINTEIBHOCTh MPOLIECCOB B OKpyxkatouiem mupe. [lpubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTD NpuOmmKkenus. Oxpyrienue uucen. [Ipukuaka u orenka
pe3yJAbTaTOB BEIYMCIICHHI
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 VYpaBHEHHUSI C OJHON NTEPEMEHHON
2.2 JIuneitnoe ypaBHeHuE. PellieHne ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PenieHne ypaBHeHHH, CBOASIIMXCS K KBAIPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepnl pemieHuss ypaBHEHUH TpPETbe U
' YETBEPTOU CTENEHEN Pa3JIOKEHUEM HAa MHOKUTEIN
2.5 Pemenne npoOHO-paniMoHaIbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHEHHA
2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMH | €TI0 T'paduK
2.8 Pemenue cucrem AByX JIMHEHWHBIX YPABHEHHH C IBYMS IEPEMEHHBIMU
-9 Pewienne cucrem ByX ypaBHEHUM, OJHO U3 KOTOPBIX JUHEHHOE, a Ipyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas unTEepIpeTaIlUsl CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a/1a4 anreOpanyeckuM crocooom
2.12 HucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelreHne nMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Peurenue cucreM ITMHENHBIX HEPABEHCTB € OJHOM IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa




I'padmyeckas wHTEpHpeTalvss HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMS

2.16
MIepEeMEHHBIMHU

3 OyHKINUU

31 KBangpatnunas ¢ynkmus, e€ rpaguk u cBoiictBa. [lapabona, KoopauHATHI
' BEPIIUHBI 1apaloJIIbl, 0Ch CHMMETPHUH MapadOIIbI

3.2 I'paduxu Gynkmit y=kx, y=kx+b 1 ux cBoiicTa

33 I'paduxu Qynxmii y=k/x, y = x’ 1 UX cCBOIcTBa

34 I'paduku Qynkuuii , u Ux cBoiicTBa
4 UmcnoBble MOCIeI0BATEIbHOCTH

i1 Omnpenenenre U cocoObl 3aJJaHKs YUCIOBBIX MOCIEI0BaTENbHOCTEH. 3a1anue
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOM popmymnoit u popmysoit n-ro uieHa

42 Apudmernueckas nporpeccus. DopMynbl n-ro WieHa apUPpMETHUYECKON
' MIPOTPECCHUU, CYMMBI TIEPBBIX 71 YICHOB

43 I'eomerpuueckass mnporpeccusa. @DopMmynsl n-ro  4j€Ha TIE€OMETPUUYECKOU
' MIPOTPECCHUU, CYMMBI TIEPBBIX 71 YICHOB

14 N3obpaxenne dwieHOB apu(dMETHUECKOM M TEOMETPUYECKOW MPOTPECCHid
' TOYKaMH Ha KOOPJAMHATHOW IJIOCKOCTH. JIMHEHHBINA U SKCIOHEHIIMAJIBHBINA POCT

4.5 CnoHbIE TPOIICHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IIpoBepsiemble TPeOOBAHUS K NMPEeIMETHBIM pe3yJibTaTaM
OCBOEHHsI OCHOBHO 00pa30oBaTe/ibHON MPOrpaMMbl OCHOBHOTO
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUAMHM: MHOKECTBO, I10JMHOECTBO,
OIepaly HaJ MHOXKECTBAMH; YMEHHUE OIEpUPOBAaTh MOHATHIMMU:
rpad, cBs3HBINA rpad, AepeBO, LUK, NPUMEHITh UX MPU PELICHUH
3aJad; YMEHHE HCIOJb30BaTh TIpaUuecKkoe IPEeACTaBICHUE
MHOXECTB JUIsl ONMCAHMS PEAIbHBIX IPOLIECCOB M SBICHUM, IIPH

pelIeHnHt 3a1a4 U3 JpYrux yueOHBIX MPeaMETOB

YMeHue onepupoBaTh NOHATHAMU: ONPEAEIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIIO3HABATh HWCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKQ3BIBaHUI

YMeHue onepupoBarh MOHATUSMHU: HATypalbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTbh HATypajbHBIX 4YHCEN, INPU3HAKU
NEeNMMOCTH, 1[eJ0€ YMCII0, MOJYJIb YHcia, OOBIKHOBEHHAs IpoOb U
JecsiTuuHasi ApoOb, CTAaHIAPTHBIN BHUJI YKMCIIA, PallMOHATIbHOE YHUCIIO,
UPPALMOHANIFHOE YHCIIO, apU(PMETHUECKUN KBaJpaTHBIM KOPEHB;
YMEHHME BBINOJHATH JEHCTBUS C YWCIaMM, CpPaBHMBATb U
yIOPSAOYMBATh 4YHCIA, HPEJICTaBISATh 4YHUCIa Ha KOOPAMHATHOM
OpsIMOM, OKPYIJISITH 4YMCIa; YMEHHUE JeNaTh MPUKUAKY U OLEHKY

pe3yibTaTra BBIYMCIICHUH

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

1
2
3
4

YMeHue onepupoBaTh MOHATHAMH: CTEEHb C IIENBIM MOKa3aTeleM,
apudmeTnuecKuil KBaJpaTHBIA KOPEHb, MHOTOYJIEH, alrebpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
0oJbllle €IMHMIIBI; YMEHHE BBIMOJHATH PAcdy€Thl MO (Gopmynam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAKEHUI C KOPHIMHU, Pa3JIoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJIE C HCHOJb30BaHUEM (QOPMYN pPA3HOCTH KBAJAPaToB M

KBaapaTa CyMMBI 1 Pa3HOCTH




YMeHue onepupoBaTh MOHITUAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OIHOW IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PEIIaTh JUHEWHbBIE U KBAJPATHbIE YPABHEHHS,
IpOOHO-palIMOHATIEHBIE YPABHEHUS C OJTHOM NMEPEMEHHOM, CHCTEMBI
JIBYX JIMHEMHBIX YPABHEHUI, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-paliOHATbHBIE HEPABEHCTBA C  OJIHOM
MIEPEMEHHOM, B TOM YHMCJIE TPU PELICHHUH 3a7a4 U3 IPYTrUX NIPEAMETOB
M TPAKTUYECKUX 3a7a4; YMEHUE HCMOJb30BATh KOOPIAUHATHYIO
NPSIMYI0 ¥ KOOPJIMHATHYIO TUIOCKOCTH JUISI U300paKEHUS pPEeIIeHUIA

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHIATUAMU: QYHKIHUSA, TpadUK QYHKIUU, HYIH
byHKINY, MPOMEXKYTKA  3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIEE M HAWMEHbBIEE 3HAUYCHUS
byHKINH; yMeHHue OTIepHPOBATH TIOHSTHSIMH: npsiMast
MPONOPIIMOHAEHOCT, JTHHEWHAas QyHKIWs, KBaapaTHIHast (QyHKIIHS,
oOpaTHas MPOMOPIUOHATBLHOCT, Tapaboia, rumepbona; yMmMeHHe
ctpouth rpaduku  (YHKIUHA, HWCMOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PELICHUS
3aa4 U3 APYrux y4eOHBIX MPEeIMETOB U pealbHON KU3HU; yMEHUE

BbIpaXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXY BEIMYMHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCJIeI0BATEIbHOCTD,
apudmernyeckass W IeOMETpUYECKas  IPOrPEecCUU;  yMEHHE
UCII0JIb30BaTh CBOMCTBA MOCIEA0BATEIbLHOCTEH, POPMYIBI CYMMBI U
oOl1ero 4ieHa Mpu pelIeHuy 3ajad, B TOM YHCIe 3a7ad U3 JAPYTHxX

y4eOHBIX MMPEJMETOB U PeaIbHON KU3HU

YMeHue peuiaTh 3aJla4 pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha ITPOLUCHTHI,
JOJIM KW 4YaCTH, ABHMXKCHHC, pa60Ty, LOCHY TOBAapOB U CTOHUMOCTH
INOKYIIOK U YCJIYT', HAJIOT'H, 3a1a4U U3 obnactu YIipaBJICHUA JIMYHBIMU
A CEMEHHBIMU (bHHchaMH); YMCEHHUE COCTAaBJIATH BbIPAKCHUA,
YpaBHCHHA, HCPABCHCTBA HW CHUCTEMbI II0 YCIOBHUIO 3aJa4U,
HCCICA0BATH MOJIYYCHHOC PCIICHUE U OICHNUBATDH HpaBIIOHOI[06HOCTB

IMMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpAMasi,
Tyd, JoMaHas, yro, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHMM TPEYroJbHUKHY,




OpSMOYTOJIBHBIN TpPEyrojJbHHUK, MeauaHa, OWCCeKTpHca M BbICOTa
TPEYroJIbHUKA,  YETBIPEXYrOJbHHUK,  MapajuienorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKpPYXHOCTb,  KpYT,
KacaTesIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUT'YpaMu;
YMEHME peliaTh 3aJa4d, B TOM YKCJIE U3 MOBCEIHEBHOM >KM3HH, Ha
HaXO0/IEHUE T€OMETPUUYECKUX BEJIMYMH C IPUMEHEHUEM H3yYEHHBIX

CBOWCTB puryp u (hakToB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
Yyroll MEXIy NpSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOESKIHS,
nojobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUs
OTHOCHTEIIEHO TOYKH W TIPSMOW; YMEHHUE Paclio3HaBaTh PaBEHCTBO,
CUMMeTpUI0 u  moaobue  ¢uryp, MapaJuIeIbHOCTh U

MEPIEHUKYISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHDPE

11

YMeHue omnepupoBaTh MOHATHSAMH: JJUHA, pPACCTOSIHHE, YroJ
(BenMuuHA yria, CHHYC U KOCHHYC yrja TPeyrojbHHKA), TUIOIIA]Ib;
YMEHHE OLICHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MUpE; yMEHUE MPUMEHATh (OpPMyNbl TepuMeTpa W IUIOAAH
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXHOCTH M IUIOLIAAU Kpyra, oobema
IPsIMOYTOJIBHOTO Tapajieenunena; yMeHe MPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopeMy Ilucdaropa, TpUroHOMETpUYECKHUE COOTHOLICHHS ISt

BBIYMCIICHHS JIJTUH, PACCTOSHUH, TUTOIIAIeH

12

YMeHne wu300paxkaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIC (UTYPBl OT PYKH, C IOMOMIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB TI0 TEKCTOBOMY HJIH

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue onepupoBaTb MOHATHAMU: IIPAMOYI'OJIbHAA  CHCTEMaA
KOOpAuHAaT, KOOpAWHATbl TOYKH, BCKTOp, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHUCIO, CKaAJIApHOC MPOU3BCIACHUC
BCKTOPOB;, YMCHHUC HUCIIOJIB30BaTh BCKTOPbBI W KOOPAWHATBI JJId
IMPEACTABJICHUA NAHHBIX U PCHICHHUA 3a4a4, B TOM YHCJIIC U3 JAPYIrux

y‘le6HBIX MMpeaMETOB U peaﬂBHOﬁ KHU3HU

14

YMmenue ONICpUPOBATHL TTOHATHAMMU: CTOJIOMKOBBIE U KpYTrOBBIC

AuarpamMmbl, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEIuaHa,




HanOoJIbIlIee U HAUMEHBIIIEEe 3HAYCHUS, Pa3Max YMCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEoOpPa3OBHIBATH
UHPOpPMALIMIO, TPEACTABIECHHYI0 B TaONMIAX M Ha JuUarpaMMax,
OTPAKAIOIIYI0 CBOWCTBA M XapAKTEPUCTUKU PEAIBHBIX IPOLECCOB U
ABJICHUM; YMEHHE pacClO3HAaBaTb W3MEHYMBBIC BEJIWYUHBI B

OKpYXKaloIlleM MHpe

15

YMeHue onepupoBarh MOHATHUSAMHU: CIIy4alHBIM OMBIT (CiIydaiiHBIN
9KCIIEPUMEHT), 3JEMEHTapHOE COObITHE (RJIEMEHTapHBI HCXON)
CIIy4ailHOTO OIIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOJUTh BEPOSITHOCTH CIy4allHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE pelIaTh
3a/la4yd METOJIOM OPTraHM30BAHHOTO IMepedopa U C HCMOIb30BaHUEM
MpaBUJIa YMHOXXEHMSI; YMEHUE OLIEHWBATh BEPOSTHOCTU pealbHbIX
COOBITHI U SBJIEHUI, TOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUHM B OKpY)XKalOIleM MHUPE U B IKHU3HU;
3HAKOMCTBO C MOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh MOIXOIAIINN W3YyYCHHBIM METOM ISl PEIICHUS
3a/1ay¥, TIPUBOJIUTH NMPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACTIO3HABATH MPOSBIICHUE 3aKOHOB MaTEMAaTHKHU
B HCKYCCTBE, OIHMCHIBATH OT/ACIBHBIC BBIJAIONIUECS PE3yIbTaThI,
MOJTYYCHHBIC B XOJIC Pa3BUTHS MAaTEMAaTHKH KaK HAyKH, NPUBOIUTH
npUMEpbl  MAaTEeMAaTHYECKUX OTKPBITHH HW WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS

1 Yucna v BBIMUCIEHUS

1.1 Harypanbsubie u nienbie uncina. [Ipu3Haku 1eTUMMOCTH 1EIbIX YHCel

- OObIKHOBEHHbIE U JECATUYHbIE  JpOOM, HPOLEHTHI, OECKOHEUHbIE
' MEePUOANYECKHE IPOOH

3 Pannonanbupie  uyncna. ApudMeTHUYecKHe ONepaluu ¢ parroHATBHBIMU
' YUCIIaMU

14 HelictButenbHbie yuciaa. ApudMeTHUUecKHe OmNepanuu ¢ JeHCTBUTEIbHBIMU
' YUCITaMU

> [IpubmmxkEéHHBIC BBIUMUCICHUS, TpaBUIa OKPYIJICHHUS, MPUKUIKA M OIEHKa
' pe3ynbTaTa BBIYMCICHAN

2 AnreOpandeckue BEIPOKECHUS

2.1 bykBeHHBIC BRIpaXKEHUS (BBIPAKEHUS C TIEPEMEHHBIMH )

5y Crenenp ¢ nenslM nokasareneMm. CTENeHb € palMOHAIbHBIM I10Ka3aTeeM.
' CBoiiCTBa CTENEHU

23 MHorousieHsl

24 Anrebpandeckas apo0b

) s ApudMeTnyeckuii  KOpeHb  HaTypaJibHOW  crerneHu.  JledictBus ¢
' apuMeTHYeCKUMHU KOPHIMH HaTypaJbHOM CTENeHn

3 VYpaBHEHUs 1 HEpABEHCTBA

21 Lensle u npoOHO-panMoHalbHbIE ypaBHeHHs. CHUCTEMBI M COBOKYIMHOCTH
' YpaBHEHHI

30 Lensle u npoOGHO-panrioHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEpaBEHCTB

33 Perrenne TekCTOBBIX 3a7a4

4 HucnoBsle NOCIEN0BATEILHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 3a/1aHUS TTOCIIEOBATEILHOCTEH




Apudpmernyeckass u reoMmerpuyeckas mnporpeccur. Dopmyna  CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKINUU
Oynknmsi, crnocoObl 3amanus  ¢GyHKuH. [paduk yakoum. OOmacTh
OTIpe/IeIIeHNUs] U MHOXECTBO 3HaueHu# pynkunu. Hymu Gynkiun. [pomexyrku
5.1 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MaKCUMyMBI H
MuUHUMYMBI (pyHkumu. HawmOosbliee M HamMmeHblee 3HaueHHE (YHKIUU Ha
MIPOMEXKYTKE
6 Koopaunats! Ha IpsIMO U IIJIOCKOCTH
6.1 KoopnunaTthnas npsmas
6.2 JlexkapTOBbI KOOP/IMHATHI Ha IMJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl u UX CBONCTBa
7.2 TpeyronsHuK
7.3 MHOroyrojibHUKH
7.4 OKpYXHOCTb U KPYT'
7.5 N3Mepenne reoMeTpruieCKuX BETUIHH
7.6 BekTops! Ha IIIOCKOCTH
8 BeposTHOCTB U cTaTucTUKa
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 KomOunaTtopuka
8.4 MHuoxecTBa
8.5 I'padsr




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI5S1 YYEHUKA

* Maremaruka. AnreOpa: 7-i kinacc: 6a30BbIi YpOBeHb: YUeOHUK; 15-¢ nu3nanue, nepepaboTaHHOS
Makapsrue 10.H., Munmiok H.I'., HemkoB K.1. u np.; mox penaknuer Tensxockoro C.A. AKMOHEpHOE
obmectBo «M3natenpcTBo «IIpocBerieHne)

* Maremaruka. AnreOpa: 8- kiacc: 6a30BbIif YpOBeHb: YUeOHUK; 16-¢ n3nanue, nepepaboTaHHOS
MakaperueB FO.H., Munmrok H.I'., HemkoB K.W. u ap.; nox penaxiueit Temskockoro C.A. AKIinoHepHOE
obmiectBo «M3natenpctBo «IIpocBerieHne»

* Maremartuka. Anredpa: 9-i kiacc: 6a30BbIif YpOBEHb: YUeOHUK; 15-¢ n3nanue, nepepaboTaHHOS
MaxkaperueB FO.H., Munmiox H.I'., HemkoB K.W. u ap.; nox penaxiueit TenskoBckoro C.A. AKiinoHepHOe
obmectBo «M3natenpctBo «IIpocBerieHne»

BBenute cBoii BapuaHT

METOJUYECKUE MATEPHUAJIbBI 1JI51 YUUTEJISA

s padotel ¢ YMK no anreope (aTopst FO.H. Makaperyes u ap., mox pen. C.A. TelsKOBCKOro) yUuTeIto
MaTeMaTHKK He0OXOaUM 0a30BbIN KOMILIEKC METOJANYCSCKUX MaTepraioB.OCHOBY y4eOHO-METOINYECKOTIO
KOMITJIEKTa COCTABIISIOT cieAyronme pecypcbl:O0s3aTebHbIE METOIUYECKU e MocoOusiMeToqrnaecKie
PEKOMEHIAINH JJIsl YUUTENS: COJlepKaT MOoypovUHOe TUTAHUPOBAaHUE, XapaKTePUCTHKY Kypca, pa3oop
CIIOXHBIX TEM U MOAPOOHBIE KOMMEHTAPUHU K TPYJHBIM yIIpasKHEHUsIM yueOHuka. JoctymHsl s 7, 8 u 9
KiaccoB. JlumakTnyeckre MaTepraibl: COOPHUKHA CaMOCTOSATENBHBIX U KOHTPOJIBHBIX padot (aBTops! JI.M.
3BaBuy u Jp.). [TozBonsror auddepeHmrpoBaTh 3a1aHus 10 YPOBHIM CIIOKHOCTH. Paboune Terpaiu:
BKITIOYAIOT YIPaXHEHUs JUIs 3aKPETUICHHS MaTepHala U TOATOTOBKU K UTOTOBOM

aTTecTaluu. DNeKTPOHHbIE U IH(poBbIe pecypcblOduIInanbHbIe aBTOPCKHE TPOTPaMMBI U KaJleHJapHO-
temarnueckoe ranupopanue (KTII), koTopbie MOXKHO aJIlaITHPOBATH JIJISl HOBBIX 00pa30BaTeNbHBIX
craHJapToB.MeToandeckre nmopraisl: Ha miardpopmax Mupoypok u [lefcoBer nemaroru Aensrcst
TOTOBBIMHU TEXHOJIOTHYECKIUMH KapTaMH YPOKOB U MPE3CHTANUAME K naparpadam Maxkapsraesa. J[iist
noarotoBku kK OI'D u EI'D o maTepuanam yueOHHUKa yao0HO HCIOIB30BaTh mmopran Perry OI'D, roe
3a1a4¥ CTPYKTYPHUPOBAHBI IO TEMaM IIKOJIHHOTO Kypca.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://m.edsoo.ru/SYQS11I0PH
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