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IosicHUTEeILHAA 3aNUCKA

Pabouas mnporpamma ydeOHOro Kypca «AnreOpa», 7 - 9 Kimaccel cocCTaBieHa B
COOTBETCTBMM C TpeOOBaHMSMH K pe3ylbTaTaM OCHOBHOTO o00Imero oOpa3oBaHus,
yrBepxkaeHHbiME PI'OC OO0 (IIpukaz MunucrepcTBa oOpa3oBaHuss U Hayku Poccuiickoi
Oenepaunn ot 17 nexadbps 2010 r. Ne 1897 B mocnenneit pepakuuu), ¢ yuerom IIpumepHoit
OCHOBHOUM 00pa3oBareiIpbHONM MPOrpaMMBl OCHOBHOTO o00mero ooOpasoBanust (om00peHa
pemenreM PenepanbHOTO y4eOHO-METOIMUECKOT0 OOBEIUHEHHs MO 00meMy 00pa3oBaHHMIO,
npotokost ot § ampens 2015 r. Ne 1/15, B pemakumm nporokosa Ne 3/15 ot 28.10.2015), Ha
OCHOBE aBTOPCKOM mporpammsel «Anredpa 7 — 9 kinacces», A.I'. MopakoBuu — M.: MueMo3uHa,
2014r. , ¢ yuerom yuebHoro miana MOY «KCOILNe7» u obecrieunBaeT n3yueHHe Kypca Ha
0a30BOM ypOBHE.

Paszgea 1. Ilnanupyemsle pe3yabTarhl.

JIMYHOCTHBIE Pe3VbTaThl:

-(DOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'0O OTHOIICHHA K YYCHHIO, TOTOBHOCTH K CaMOpPa3BUTHUIO U
caM0o0Opa30BaHUI0 Ha OCHOBE MOTHBAlMM K OOYY4EHHIO, OCO3HAaHHOMY IOCTPOEHUIO
WHIUBUAYaIbHOW 00pa3oBaTebHON TPAeKTOPUM C YYETOM YCTOMYMBBIX TO3HABATEIbHBIX
HMHTEPECOB, BEIOOPY MPOPHUILHOTO MAaTEMAaTHYECKOT0 00pa30BaHUsI.

-dopMupoBaHKE IIEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH.

-OopMHUpOBAaHWE KOMMYHHMKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIIbCKOM,
TBOPUYECKOH M IPYTUX BUAAX ACATEILHOCTH.

MeTanpeaMeTHbIe Pe3VJbTaThl:

- @opMHpOBaHHE YHHBEPCAJIbHBIX Y4eOHBIX JAeilcTBMii (II03HABATEIbHBIX, PETYIATHUBHBIX,
KOMMYHHMKATHBHBIX),  OOECIEUMBAIONIMX  OBJIQJICHHE  KIIOYEBBIMH  KOMIIETCHILIUSIMHU,
COCTaBJIISIOIIUMU OCHOBY YMEHUS YUUTHCSI.

- @opMHUpOBAaHUE YMEHHUS CAMOCTOSITEILHO CTaBUTh YdeOHbIE M TO3HaBaTeNIbHBIC 3aJayW,
peoOpa30BhIBATH MPAKTHUUYECKYIO 331a4y B TEOPETUYECKYIO U HA000POT.

- CDOpMI/IpOBaHI/IC YMCHHUA IJIAHUPOBATH ITYTU JOCTHIKCHUS ueneﬁ, BBIACIIATH AJIbTCPHATHBHBIC
CITOCOOBI JOCTHKCHUA I CIH, BBI6I/IpaTB HauboIee pallnOHAJIBHBIC MCTOAbI, OCYILICCTBJIATH
IIO3HABATCIIBHYIO pe(i)J'ICKCI/IIO B OTHOIIICHHUH ,Z[eﬁCTBI/Iﬁ 110 pCIICHUTIO y‘IC6HHX u
MMO3HABAaTCIbHBIX 3a1a4.

- @opMHpOBAaHHE OCO3HAHHOW OLIEHKHM B Y4YEOHOH JEsATETbHOCTH, YMEHMS COJepKaTeIbHO
00OCHOBBIBaTh IMPABHJIBHOCTh pe3yibTaTa U crocola JeHcTBUSA, aJeKBATHO OLEHMBATH CBOU
BO3MOYHOCTH JOCTHKEHUS LEIH CAMOCTOSTENBHOM 1€ATENBHOCTH.

- @OopMHMpOBAHHE YMEHHUS JIOTHUECKH pacCyXIaTb, JeNaTh YMO3AKIIOYEHUs (MHAYKTHBHOE,
JeTyKTUBHOE U TI0 aHAJIOTUH), apTyMEHTUPOBAHHBIE BBIBOJIbI, yMEHUE 0000IIaTh, CPAaBHUBATH,
KJIacCu(UIIUPOBATh.

- @opMHpOBaHUE YMEHHUS CO3/1aBaTh, IPUMEHSATH M NPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE
CpeACTBa, MO, CXEMBI JUIs pElIeHUs YIeOHBIX U O3HABATENIbHBIX 33/1a4.

- OsBiageHHe OCHOBAMM O3HAKOMHTEJIBHOTO, HW3YYAIOLIEr0, YCBAaWBAIOLIEIO M IOHUCKOBOTO
4TeHus, pe(IeKCUBHOTO YTEHUs, (GOPMHPOBAHUE YMEHHs CTPYKTYpUPOBAaTh MaTeMaTHUeCKUe



TEKCTBI, BBIACIATH [JIABHOE, BBICTPAMBATH JIOTUYECKYIO II0CIEAOBATEIBHOCT M3JIaraeMoro
Marepuaia.

- ®opmupoBaHUE KOMIIETEHTHOCTH B oOsacTu ucrnonb3oBanus MKT, xkak MHCTpyMeHTaIbHOU
OCHOBBI Pa3BUTHsI YHUBEPCAIbHBIX YU€OHBIX IEHCTBUM.

IlpeaMeTHBbIE PE3YIbTATHI:

1. dopmupoBaHuE NPEICTABICHUN O MaTEMaTHKE KaK O YaCTH 00IeYeI0BEYECKON
KYJIbTYpbI, OpMe ONKcaHus U 0co00ro MeToja MO3HaHUs AEHCTBUTEIBHOCTH.

2. ®dopMupoBaHUE MPEACTABICHUS 00 OCHOBHBIX M3y4aeMbIX IMOHATUAX KaK Ba)KHEMIIMX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIOUIMX OMUCHIBATh PEATIbHBIE TPOLIECCHI.

3. Pa3Butne ymenuit pabortaTh ¢ y4eOHBIM MaTEMaTUYECKUM TEKCTOM, TPAMOTHO BBIpaXXaThb
CBOM MBICIM C MPUMEHEHHEM MAaTeMaTH4YeCKOW TEPMHUHOJIOTMM U CUMBOJIUKH, MPOBOIUTH
KJIaCCU(HUKAIUIO, JOrH4eckoe 0O0OCHOBAHUE U JI0KA3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KJICHUH,
OIICHMBATh JIOTMUYECKYIO MPAaBUIBHOCTh PacCYKJIEHUH, paclio3HaBaTh JIOTUYECKH HEKOPPEKTHbIE
paccyKIeHus.

4. dopmupoBaHue  MpeAcTaBleHUH O  cucteMe  (YHKIMOHAJIbHBIX  MOHSTHIA,
(GYHKIIMOHAJIBHOM $I3bIKE UM CHMBOJIMKE; pPa3BUTHE YMEHHS HCIOJIb30BaTh (PYHKUHWOHAIBHO —
rpaduyeckue MmpencTaBiICHUs JJIs PEelIeHrs pa3IMYHbIX MAaTeMaTH4YeCKHX 3a/lady, B TOM YHCIIE:
pelIeHrs YpaBHEHUM M HEPaBEHCTB, HAXOXKICHHUS HauOOJIbIIEr0 U HAUMEHbIIEro 3HaUeHuH, s
OTMCAHHUS U aHAJIM3a PeasibHbIX 3aBUCUMOCTEH 1 MPOCTENUIINX NapaMeTPUUECKUX UCCIIeI0BaHUH.
5. OBnaseHne CHUMBOJIBHBIM SI3BIKOM aire0pbl, MPUEMaMH BBIOJHEHHS TOXKIECTBEHHBIX
npeoOpa3oBaHUi BIPAKCHUN, PEIICHHS JIMHEHHBIX YPAaBHCHUM M CUCTEM JIMHEHHBIX YpaBHCHUH,
a TaKKe YPaBHEHMI, PEIICHHE KOTOPBIX CBOJIUTCS K Pa3IOKEHUI0 Ha MHOXHUTENIH; pa3BUTHE
YMEHUH MOJIEIUPOBATh PEAIbHBIE CUTYallMM HA MaTEMAaTUYECKOM SI3bIKE, COCTABIISATh YPAaBHEHUS
[0 YCJIOBHUIO 3a/layd, HMCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM W WHTEPIPETUPOBATH PE3YJIbTAaT.
PasBute yMeHMiII HCNONIB30BATh MACKH KOOPAMHAT HA IUIOCKOCTH JUIsl PEIICHUS YpaBHEHHU,
HEPaBEHCTB, CUCTEM.

6. OBnaseHne OCHOBHBIMH CIIOCOOaMU MPEJICTABICHUS U aHaJIN3a CTATUCTUYECKUX JTaHHBIX;
(dbopMHUpOBaHHE MPEJICTABICHUM O CTATUCTHUYECKHUX 3aKOHOMEPHOCTAX B pealbHOM MHpPE U
crocobax MX M3y4eHHs], O MPOCTEUIINX BEPOATHOCTHBIX MOJENsIX. Pa3BuTue ymMmeHus: u3BlIeKaTh
uH(popMallIO0, TMPEACTaBICHHYI0O B TabmuIax, Ha Jauarpammax, rpadukax, OIHUCHIBaTb U
AQHAJIM3UPOBATh YMCIIOBBIE JAHHBIC, HCIIOJIb30BaTh ITOHUMAHUE BEPOSITHOCTHBIX CBOMCTB
OKPYXAIOIUX SBJICHUN [IPU IPUHATUU PELLIECHUN.

7. Pa3Butne ymeHuil NpuMEHATh U3y4YEHHBIE TOHATHUS JUIsl PELICHUS 33]1a4 IPAKTUYECKOTO
COJIEpXKaHUA U 3a/1a4 CMEXKHBIX AUCLUIUIMH.



Paspneu I1. Conepskanue yueOHOro npeamera

Coaep:kanue Kypca «AJareopa-/»

Conepxanue Kypca

XapakTepucTUKa BUAOB ACATEIbHOCTH

[TnarupyeMble pe3ysIbTaThl 00yICHHUS

IToBTOpEHHUE Kypca
MaTeMaTHKH 6 Kjiacca

AxTyanu3anus 3HaHUH 3a Kypc
MaTeMaTHKu 6 Kiacca

MaremaTu4eckuii
SI3BIK.
MaremaTuveckasi
Mojelb

Yucnosble
anreOpandecKue
BbIpakeHus. YTo Takoe
MaTeMaTHYECKHUH S3bIK U
MaTeMaThdecKas
Mojenb. JInneitHoe
YpaBHEHUE C OJTHOU
nepeMeHHou. JInHeitHoe
yYpaBHEHUE C OJTHOU
MEPEMEHHOM Kak
MareMaTndeckas MoJelb
peabHOMN CUTYaIINH.
Koopnunarnas npsimasi.

[TocTaHOBKa LIeNH U 3a/1a4 HA KKJIOM
ypoke. [lnanupoBanue yueOHO#M
JeITETFHOCTH Ha YPOKE H JIOMa.
ITonBenaeHue utora Ha ypoke: 4To
HOBOTI'O Y3HAJIM, YEMY HAY4YHJIHUCh.
CaMOKOHTpPOJIb.

BrrunciieHue 3Ha4YeHUI YUCTOBBIX
BBIPAXXEHUH, IPUMEHEHUE CBOWCTB U
npaBuil apuhMETHIECKUX TCUCTBUH,
BBIOOP pallMOHANIBHBIX CIIOCOOOB
BBIUHCIICHUH.

Urenue BbIpakeHUH, popMyI1, mpaBul,
3alIMCaHHBIX HA MaTEMAaTHYECKOM
A3BIKE, IEPEBO/I CIIOBECHBIX
(bopMyIMPOBOK HAa MaTEMaTHYECKHUH
A3bIK. McIIoJIb30BaHNEe CUMBOJIMKH IS

3aMMcyu MaTeMaTHYeCKUX YTBEPKICHHI.

Paboma 6 nape u epynne. Yuacmue 6
0enosoll uepe.

Onucanue pealibHbIX CUTYallul C
MOMOIUIBI0 MATEMAaTUYECKUX MOJETEH.
[InanupoBaHue X0/1a peleHus 3a1ay C
UCIIOJIb30BAaHUEM TPEX ITAIOB
MaTEeMaTHYeCKOTr0 MOJICTHPOBAHUS.
[IporHo3upoBanue pe3ynprara
pellleHus, OLIEHKA PEaIbHOCTH
MOJIy4EHHOTO OTBETA.

[Ipumenenue aaroputMa Npu pelieHuu
JUHEHHOTO ypaBHEHHUSI.

N300pakeHune uncen 1 YuCIOBBIX
IIPOMEXKYTKOB Ha YUCIOBOU MPSIMOMU.

UYreHne yueOHUKA, U3BIICUCHHE
MH(pOpPMaIINU B COOTBETCTBHHU C TEMOMH
ypOKa ¥ 3aJJaHUEM YYHUTEIIS.
BeimosHeHNE yripa)KHEHUH 10 PaBHITY,
o0pasily U alnropuTMy.

TloaBenenue uroros. CamMoOIIeHKA
3HAHWI.

YMeHHE COCTaBIATh YUCIOBBIC 1
OyKBEHHBIE BBIPAKEHHUSI, 3aMTUCHIBATH
MaTeMaTHUYeCKHe CBOICTBA, IpaBuia,
bopMysIbl HA MATEMATHYECKOM SI3BIKE;
OCYIIECTBIISITh YUCIIOBBIC MTOICTAHOBKHU
B aIre0panyeckue BhIPaKEHUS U
(GbOopMyIIBI U BBITIOHSATH
COOTBETCTBYIOIINE BHIYHCIICHHUS;
BBIpaXXaTh U3 (HOPMYIIBI OJTHY
MepEMEHHYI0 Yepe3 IPyrue; HaX0UTh
00J1aCTh OMYCTUMBIX 3HAYCHHI
MEPEMEHHBIX B BRIPAXKEHUU. Y MEHUE
pacno3HaBaTh M pelaTh JMHEWHBIE
ypaBHEHUS U YPAaBHEHUS, CBOISIINECS K
HUM; peliaTh TEKCTOBBIE 3a/1a4U
anreOpanvdecKuM METOJIOM: OTMCHIBATh
peaIbHYIO0 CUTYaIMIO B BUE
MaTEMaTHYECKOU MOJIEIH — JIMHEHHOTO
YpaBHEHUS, pEUIATh MOJTY4EHHOE
YpaBHEHHUE U UHTEPIPETUPOBATH
pe3ynbTaT. YMEHHE n300pakaTh Yucia
Y YHCIIOBBIE TPOMEXYTKH HA
KOOPJUHATHOU MPSIMOiA, OTIPENIETATh
MIPUHAJICKHOCTh TOYKH JAHHOMY
YHCIIOBOMY ITPOMEKYTKY.

YV

YMeHue cTaBuTh 1M, TUIAHUPOBATH
CBOIO JIEATENIbHOCTD, OCYIIECTBIISTh
CaMOKOHTPOJIb U CAMOOLICHKY. Y MEHHUE
HAXOAUTh UH(OPMALIHIO B YUEOHHUKE TIO
3aJJaHHOH TeMe. YMEHHE BECTH THAaJIOT,
YMEHUE CIIylaTh, apryMEHTUPOBAHO
BBICKA3bIBAaTh CBOU CYXJE€HUA. Y MEHHE
B3aUMOJICMCTBOBATH C TOBAPUIIAMH 10
KJ1accy, paboTaTh B Mape U TpyIiIe.

JIuneiiHas pyHKUUA
Koopaunartnas

ITocTraHoBKa LieNM U 33/1a4 HA KaXIOM
ypoke. [InanupoBanue yueOHOM

YMmenue CTPOUTH Ha KOOp,Z[PIHElTHOfI
IIJIOCKOCTH TOYKHU U (pI/Il“prI 110




IJIOCKOCTB. JIMHEWHOe
YpaBHEHUE C IBYMS
IIEPEMEHHBIMHU.
JIuneiinast QyHKIHSL.
B3aumHuoe
pacnoJiokeHue rpaguKkoB
JUHENHBIX QYHKIUH.

JEATEIbHOCTH Ha YPOKE U JOMA.
[TonBeaeHue urora Ha ypoke: 4To
HOBOTI'O Y3HAJIM, YCMY HAYUUJIHUCh.
CaMOKOHTpPOJIb.

[TocTpoenue TOYEK U TEOMETPUUYECKUX
(Guryp B KOOpANHATHOM TIIOCKOCTH.

[Toctpoenue npsiMoH, 3aTaHHOM
JIMHEHHBIM YPaBHEHHUEM C JIBYMS
NNEPEMCHHBIMU.

MoienupoBaHHe peabHON CUTYalluH C
MTOMOIIBIO TUHEHHOTO YpaBHEHUS C
JIBYMs IlepeMeHHbIMU. MccnenoBanue
rpagu4ecKoi MOJIENN C TOUKH 3PCHUS
peaIbHOCTH pe3yJibTaTa.

[IpoBeaeHne aHAJIOTUU MEKTY
JMHENHBIM YPaBHEHHEM C JIBYMS
MEPEMEHHBIMHU U TUHEHHON (QyHKIHEH.

PaboTa B mape u B rpymre.

[TocTpoenune rpaduka TMHEHHON
(yHKIIMY, B TOM YHCJIE Ha 3aJJaHHOM
npomexyTtke. Urenue rpaduka,
Hax0XJAeHUE HauOOJIbIIEro U
HauMEHBIIETo 3HaUeHUN QYHKIINU.

AHanu3 noBeneHus rpadyka JMHSHHON
(GyHKINY B 3aBUCUMOCTH OT 3HAYCHUH
koa(dunreHToB K ¥ M Ha OCHOBE
HaOJIrOIeHHs M cpaBHeHUs. PaboTa B

rpymre.

HccnenoBanue B3aMMHOTO
pacroioXeHus rpauKoB JIMHEHHBIX
¢bynkuumii. Pabora B rpymme.

CamocrosTenbHOE U3ydeHHEe MaTepuaa
yueOHMKa, U3BIICUeHUE y4eOHOM
nH(pOpMaINHU, OCMBICIICHHE €€ U
IpUMEHEHHE B Y4eOHOM JeSTeTbHOCTH.
BeimosiHeHne yripaXxHEHUH 1Mo
aHAJIOTHH, AITOPUTMY, 00pas3iy.
CaMOKOHTpOJIb PEIICHUSI.

Yuacmue 6 munu npoexmmoti
oeamenvrocmu «Jlunetinas ¢hynxkyus
KaK MOOeb ONUCAHUSL PEalbHbIX
cumyayuiy.

ITouck, oOHapyeHHe U yCTpaHEeHHe
OLIMOOK MPU MOCTPOESHUU IpaPruKOB
JMHENHOTO ypaBHEHUS C IBYMS
NepEMEHHBIMH U JIMHEHHON (YHKITUH.

3aJIaHHBIM KOOpJIWHATaM, (pUTYpHI,
CUMMETPHUYHBIC JAHHBIM OTHOCUTEIHLHO
KOOPJAMHATHBIX OCEH U Haydajia
KOOPJMHAT, a TAKXKE OTPECIIATh
KOOPJMHATHI TOYEK, JaHHBIX Ha
KOOPJAMHATHOM IIOCKOCTH.
[lepBoHaYaIbHBIC YMCHHS 3aITUCHIBATH
YpaBHEHUS MPSMBIX, TApAJIJICIIbHBIX
KOOpJIUHATHBIM ocsiM. [ToHnManue, 9to
TaKo€ JINHEHHOE YPaBHEHHE C IBYMS
MIEPEMCHHBIMH. Y MEHUE Y3HABATh
yKa3aHHBIC YPaBHECHHUS, BEIPAKATH B
HUX OJIHY MIEPEMEHHYIO Uepe3 IPYTyIo,
OTIPENIETIATh, SBIIACTCS JIU TIapa Ynuces
pelICHHEeM YpaBHEHUS C ABYMS
MIEPEMEHHBIMH. Y MEHUE CTPOHTH
MPSIMYI0, KOTOpAast SIBJISIETCS TPaPuKOM
JTAHHOTO JIMHEHHOTO ypaBHEHUS C
JIBYMsI TIEPEMEHHBIMH.

[Tonnmanue, 9TO Tako€ JIMHEHHAS
(GyHKIMS, YTO TaKOe He3aBUCUMas
MIepeMEHHAsT — apT'yYMEHT, 3aBUCHMas
nepeMeHHass — QYHKIHS. SHaAHWE
croco0oB 3amanust GyHKITUU HOPMYITOM
U rpaduvYecK, yMEHHE COCTABIISTh
TaONMHIIBI 3HAYCHUHN (QYHKITUU. YMEHUE
CTPOWTPH M YUTATh TPaQUKN THHEHHOM
(GYHKIIMW, HAXOUTH 1O TpauKy
3HAYEHUE OJHON EPEMEHHOM MO
3HAYEHUIO APYroil, ONpeaeaTh
HauMeHbIIee U HanOoJIbllee 3HAUeHUS
GyHKIIUU, pemaTh rpaduyecKku
JUHEHHbIC YpaBHEHHS 1 HEPABEHCTBA.
YMeHHe MoKa3blBaTh CXeMaTHYECKH
M0JIO’KEHHE Ha KOOPIMHATHOM
IJIOCKOCTH rpaduKOB HYHKIIMIMA

¥y = kx + b,y = kx B 3aBHCHMOCTH OT

3HayeHui kodpurrentos K u b.

Yvi
YMeHune cTaBUTh ey, IIaHupOBaTh
CBOIO JACATCIBHOCTD, OCYIICCTBJIATDH

CAMOKOHTPOJIb U CAMOOLICHKY.

YMeHue yuTaTh MaTeMaTUYeCKH TEKCT
U HaXOJUTh HHPOPMALIUIO B yUeOHHKE
110 3aJJaHHOH TeMe. YMEHHE Ha
HarJsiIHO-UHTYUTUBHOM YPOBHE
POBOJUTH HAOIIOACHUE,
UCCIIeIOBaHKE, aHAJIN3, JIEJIaTh BHIBOIBI.
YMeHHe oCyIEeCTBIISATh MPOESKTHYIO
JeSITebHOCTh: CTaBUTh 11€J1b, COOMPATh
U TIPE/ICTABIATh HHPOPMALIHUIO.




HOI[BCI[GHI/IG HUTOTOB: YTO HOBOTI'O
y3HaJu, 4eMy Hayduiuck. CamoolieHKa
3HAHUM.

YMeHue BECTH IHAIIOT, YMEHUE
CIIyIIaTh, apT'yMEHTUPOBAHO
BBICKA3bIBATh CBOU CYXKICHUSA. Y MEHHE
B3aUMOJICHCTBOBATh C TOBAPUILAMH 110
KJIACCYy B JICJIOBOM CUTYalLlUH.

CucreMbl IBYX
JIMHEHHBIX YPABHEHUH
¢ IByMs NlepeMeHHbIMH
OcHOBHBIE TIOHSTHS O
CUCTEMaXx JIBYX
JIMHEWHBIX YPABHEHUN C
JBYMSI TIEPEMEHHBIMU.
Mertons! pemeHus
CUCTEM JBYX JIMHEHHBIX
YpPaBHEHUH C IByMsI
MepEMEHHBIMU:
rpaduyeckui,
ITOJICTAHOBKH U
anreOpandecKoro
cinoxenus. CucTeMbl
JIBYX JIMHEHHBIX
YpaBHEHUH Kak
MaTEeMaTHYECKUE MOJIETU
peaNbHBIX CUTYAIIUM.

[TocTaHOBKa LIeNH U 3a/1a4 HA KKJIOM
ypoke. [lnanupoBanue yue6HO#M
JeITETHPHOCTH Ha YPOKE U JIOMa.
[TonBeneHue urora Ha ypoKe: 4To
HOBOI'O y3HaJIM, YEMY HAY4YHJIUCh.
CaMOKOHTpOJIb.

N3yuenne HOBOM MaTeMaTUYECKON
MOJIEJIN — CUCTEMBI JIBYX JINHEWHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMM.
[IpoBeaeHne aHAJIOTUU MEKTY
B3aMMHBIM PACIOJIOKEHUEM JABYX
MPSIMBIX HA KOOPAWMHATHOW IIJIOCKOCTH U
rpauyecKuM METOJIOM pellIeHUs
CUCTEM JIBYX JIMHEHHBIX YPAaBHEHUH C
IByMs IepeMeHHbIMU. CocTaBiIeHUE
ITOpUTMAa PELIECHUS CHCTEM
rpauyecKuM METOIOM.

HccnenoBanue cucTeM ypaBHEHH Ha
MPEAMET YHCIIa PEIICHHUA ¢ TOMOIIBIO
(hyHKIIMOHATEHO-TpaHIeCKIX
MpEJICTaBICHUN.

[Touck pemenus B mpooOIeMHOM
CUTYaIlUU B CIIy4astX HETOYHOCTHU U
HEJIOCTaTOYHOCTH MTPUMEHEHHS
rpau4ecKoro METOo/1a PEIICHUS] CUCTEM
(TOuYKa mepeceveHus] HeTOYHA HITH
CIMIIIKOM yrayieHa). PaboTa B rpymme.

CocraBieHue aJroputMa peueHus
CUCTEM METOJO0M MOCTAaHOBKHU U
anredpanveckoro cioxxenus. Pabora B
nape.

BeinosiHeHHE cCaMOKOHTPOJIS TIPH
pemenun cucrem. [louck,
oOHapyXeHHe U yCTpaHeHHEe OLIHO0K
IpU PELICHUU CUCTEM.

Onucanue pealbHbIX CUTYyalul C
IIOMOIIBIO CHCTEM JIBYX JINHEHHBIX
YpaBHEHUH C IByMs [TEpEMEHHBIMHU.
Pemenue 3anau B Tpu 3Tana
MaTeMaTHYECKOI0 MOIEIUPOBAHUS.

Yuacmue 6 munu npoexmmotl
oesamenvHocmu «Modenuposanue
PeanbHblX CUMyayull ¢ NOMOUbIO

ITonmManue TOTO, YTO TAKOE CHCTEMa
JIBYX JINHEWHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU. Y MEHUE y3HABaTh
YKa3aHHbIE CUCTEMBI, ONIPEIENIATH,
ABJISIETCS JIM 11apa YKCeEll PEIIEHUEM
CHUCTEMBI JBYX JIMHEVHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMU. Y MEHHE pelliaTh
CHUCTEMBI JBYX JIMHEVHBIX YPAaBHEHHM C
JIBYMsI IEpEMEHHBIMU I'paUyeCKUM
METOJIOM, UCIIOJIb30BAThH
(GyHKIMOHAIbHO-Tpaduyeckue
MIPEACTABIICHUS JJIs1 HCCIEA0BAHUS
CHCTEM YpaBHEHHMH Ha IPEIMET Yncia
pelieHuil. Y MEeHue pemarb CHCTEMBbI
JIBYX JINHEWHBIX YPABHEHUHU C IBYMS
NEPEMEHHBIMH METOO0M TOJICTAHOBKH U
anreOpanvecKoro CIOKEHUS. Y MEHHE
pelaTh TEKCTOBBIC 3aJa4U
aIreOpanyeckuM METOJIOM, COCTABIIASA
MaTEMaTHYECKYI0 MOJIENb 3a1a4U B
BHJIE CUCTEMBI JIBYX JIMHEWHBIX
YPaBHEHHUN C ABYMS IIEPEMEHHBIMU,
pelaTh MOJy4YEeHHYIO CUCTEMY U
MHTEPIPETUPOBATh PE3YJIbTaT.

YYA

YMeHue CTaBUTh LENH, IUTAHUPOBATh
CBOIO JCSTEIBHOCTb, OCYILECTBIATh
CaMOKOHTPOJIb U CAMOOLICHKY.

YMeHHe 0CO3HaHHO YUTATh
MaTeMaTUYECKUI TEKCT, HAXOIUTh
uH(pOPMALIKIO B YYEOHHKE 10 3aJaHHOU
TeMe. YMEHHe Ha HaIrJIsqHO-
UHTYHTHBHOM YPOBHE ITPOBOJIUTh
HaOII0IEHHE, UCCIEA0BAHNE, aHAIU3,
JIeNaTh BBIBOBI. Y MEHHUE PEIIaTh 110
00pa3sily U alnropuTMy, MPOBOJHUTH
aQHAJIOTHH. Y MEHHE OCYIIECTBIIATh
MIPOEKTHYIO JIeATETbHOCTb.

YMeHue BeCTH 1uanor, yMeHue
CJIyLIaTh, apT'yMEHTUPOBAHO
BBICKA3bIBAaTh CBOM CYXICHHS. Y MEHUE
OBICTPO BKIIFOYATHCS B ACATEIBHOCTh
B3alMO/IEIICTBOBATH C TOBAPUILIAMH IO
KJIacCy B JE€JIOBOM CUTYyalLlUH.




cucmem JTUHENHbIX YPAGHEHU».

Ortpickanue nHpOpMaIMU Ha 3aJaHHYIO
TEMy B y4eOHHKE.

HOI[BGI[GHI/IC HUTOI'OB: YTO HOBOI'O
y3HaJu, 4eMy Hayduiuch. CaMmoolieHKa
3HAHUIL.

Crenenn ¢
HATYPAJbHBIM
nokasartejieM H ee
CBOlCTBA

ITonsaTre crenenu ¢
HaTypaJbHBIM
IOKa3aTelieM U ee
CBOICTBA. YMHOKEHHNE U
JIelIeHe CTEeTeHEH ¢
OJIMHAKOBELIM
nokazateneM. CTerneHs ¢
HYJIEBBIM TIOKa3aTeJIEM.

[TocTaHOBKa LIeNH U 3a/1a4 HA KKI0OM
ypoke. [lnanupoBanue yue6HO#M
JeATEITHbHOCTH Ha YPOKE U JIOMa.
ITonBeaeHue urora Ha ypoKe: 4To
HOBOTI'O Y3HAJIM, YEMY HAYYHJIUCh.
CaMOKOHTpOJIb.

YrteHne U 3aI1Ch CTESIICHU BBIpaXXCHUA,
CBOMCTB CTEIICHM Ha MAaTEMaTHUECCKOM
SA3BIKE.

CocraBnenne Tﬂ6J'IPIHI)I CTEIICHEH.

N3ydenue o yueOHUKY 3TaroB
TEOPETUUYECKOTO HCCIIEIOBAHMS.
CamocTrosATenbHOE IPOBEICHNE
UCCIIEIOBAHUSL.

JlokazaTenbCTBO CBOMCTB CTEIICHM.

KoncTpyupoBanue npeajioxeHuu ¢
MTOMOIIBIO CBA30K «ECIIH. .., TO...».
Pabota B mape.

[Ipumenenne onpeneseHus: U CBOMCTB
CTETEeHHU MPU PEUICHUH MPOCTEHIINX
ypaBHEHUH, MOJICTUPOBAHHE PEATbHBIX
CUTYaluH, MIPUBOASIINX K

IpoCTeHIleMy CTEIEHHOMY YpaBHEHHUIO.

Munu npoexm.

OcyIecTBICHHE CAMOKOHTPOJIS
pelIeHHMSI, TIOUCK U YCTPAHEHUE
omIn0oK.

TloaBeneHne UTOrOB: YTO HOBOT'O
y3Haju, 4yeMy Hayuuauck. CaMmooleHKa
3HAHUI.

3HaHuE ONpeIeIICHUS CTENIEHHU C
HaTypaJbHBIM MOKA3aTeNIeM U ee
CBOWCTB, YMEHHUE BBIYHUCIIATH CTECTICHD
yucia. 3HaHUE TaOJIMYHBIX 3HAYCHUH
cremnenei 2, 3, 5, 10. Ilouarue crenenu
C HYJIEBBIM IOKa3aTeseM. Y MEHHE
MIPUMEHATH CBOMCTBA CTETICHU JIJISt
npeoOpa3oBaHus BRIPAXKEHUN U
BBIUMCIICHUI. Y MEHHE KOHCTPYHPOBATh
MaTeMaTHYeCKHE MPEIOKEHUS C
MOMOMUIBIO CBS30K «ECIH..., TO...»,
BOCIIPOW3BOIUTH HECIIOKHBIE
JI0OKa3aTeNIbCTBA U3YUCHHBIX TEOPEM O
CBOMCTBAX CTENEHU C HATYypPaTbHBIM
IIOKa3aTeseM. Y MEHHUE peniaTh
MpoCTEHIlNe ypaBHEHUS, UCTIOIb3YS
OTIpe/IeNIeHUE CTETIEHU C
HEOTPHUIATENIbHBIM LIETIbIM
MOKa3aTeJeM.

YV

YMeHue cTaBuTh LU, IJIaHUPOBATh
CBOIO JIESITENIbHOCTb, IPOTHO3UPOBATh
pe3yabTaT, OCYIIECTBIIATh
CaMOKOHTPOJIb U CAMOOIICHKY.

VYMeHre ynTaTh MaTeMaTHICCKUM TEKCT
Y HaxoJUTh HH(OpMAIHIO B y4eOHUKE
10 3aJaHHOM TeMe. Y MEHHE Ha
HaTJITHO-UHTYUTUBHOM YPOBHE
MIPOBOJIUTH HAOIIOICHHE,
HCCleN0BaHue, aHaIu3, JeIaTh BEIBOIEI.
[TepBuuHOE yMEHHE POBOIUTH
JIOKA3aTeNbCTBO YTBEPXKICHUS. Y MEHHE
BBITIONTHSATH ICHCTBUS N0 MIPaBUITY U
o0pasily. YMeHHe OCyIIeCTBISITh MUHU
MIPOEKTHYIO JAEATEIbHOCTbD.

YMeHue BeCTH 1uanor, yMeHue
CJIyLIaTh, apr'yMEHTUPOBAHO
BBICKA3bIBAaTh CBOM CYXKIECHUS. Y MEHHE
B3alMO/IEICTBOBATH C TOBAPHUILIAMH IO
KJIaccy B JIETIOBOM CUTYyalluu, paboTaTh
B [1ap€ U TpyIIIE.

OaHo4IeHbl.
Apupmernyeckune
onepauuu Haj

ITocTraHoBKa LieNM U 33/1a4 HA KaXIOM
ypoke. [InanupoBanue yueOHoi
JESTEIIbHOCTH HA YPOKE U JOMA.

HOHI/IMaHI/IC, YTO TaKOC OJHOYJICH.
VYMeHue 3anuchlBaTh OJJHOYJICHEI B
CTAHAAPTHOM BUJC, YMCHUC TPUBOANUTH




OJHOYJIEHAMH
ITonsaTue ogHOYIICHA.
CrannapTHBIN BUJ
oxuHounaeHa. ClIoKeHue u
BBIYMTAHHE OJTHOYJICHOB.
YMHOXEHHE
OJTHOYJICHOB.
Bo3Benenue oqHOUICHOB
B HATYPAJIbHYIO CTETICHbD.
Jenenue ogHOWICHA HA
OJTHOYJICH.

[TonBenaeHue urora Ha ypoke: 4To
HOBOI'O Y3HAJIM, YCMY HAYUUJIHUCh.
CaMOKOHTpPOJIb.

CamocrosTenbHOE YTeHHE YUeOHHKA C
IeJIBI0 TONCKa HHPOPMALIMHU Ha
3a7]aHHYIO TEMY.

Brimonnenue anredpandecKkux
npeoOpa3oBaHMii ¢ OJHOUYIICHAMH,
MTOIITarOBBIH KOHTPOJIb IPAaBUJIBHOCTU
BBIIIOJIHCHHUA aJITOpUTMaA
npeoOpaszoBanus. Pabora B mape.

CpaBHeHue 1ByX qpo0eil o Bugy u
BBIABJIICHHUE, KOTOPAA U3 HUX SBJIACTCA
OJTHOUWJIEHOM, a KOTOpast HeT,
000CHOBaHHE BHIBOJIA.

CocraBiieHHE aNTOpUTMa IPUBEACHUS
OJIHOWJICHA K CTAaHJApPTHOMY BHUY,
CIIOKeHHUs oHOouIeHOB. PaboTa B mape.
Brmmonnenune neldcTBHM ¢
OJTHOYJICHAMH.

Ornrcanne peaabHbIX CUTYAIHH C
MTOMOTIIBIO MOJIeNN (YPAaBHEHHS) C
noAoOHBIMU OHOUIeHaMH. Pernenue
3a7a4 B TPH dTana MaTeMaTU4ECKOro
MOJIeIUpOBaHus. Munu npoexm.
HaGnronenue u BBIBOJ, B KAKOM CiTydae
OJIMH OJTHOWIECH MOKHO pa3eiiuTh Ha
JIPYyroi OJTHOWIECH M KaK 3TO C/IeJaTh.
Bremmoanenue 3agaHuid, CBI3aHHBIX C
BBISIBJIECHUEM HEKOPPEKTHBIX
BBICKA3bIBaHMI.

CaMOKOHTPOJIb BBITIOJTHEHUS ACUCTBHI
U TIpeoOpa30BaHMi ¢ OJHOUYJICHAMH,
MOWCK U YCTpaHEHHE OIIHOOK.
IloxBenenye UTOroOB: YTO HOBOTO
y3Haju, 4eMy Hayuuiauck. CaMmooLeHKa
3HAHUM.

OJHOYWICHBI K CTAHIAPTHOMY BH]LY.
YMeHHE BBIIOIHATD CI0KEHUE U
BBIUYMTAHHUE TOJOOHBIX OJTHOUYJICHOB,
YMHOKECHUE OJTHOYJICHOB, BO3BEJICHUE
OZHOYJICHA B CTEIICHB, ICJICHUE
OZIHOYWICHA Ha OJHOYJIEH B KOPPEKTHBIX
ClIyJasx.

YYA

YMeHue CTaBuTh 1ENH, IJIAHUPOBATh
CBOIO JICATEIILHOCTh, IPOTHO3UPOBATh
pe3yNbTaT, OCYLECTBIATh
CaMOKOHTPOJIb U CAMOOIICHKY.

YMeHne yuTaTh MaTeMaTHISCKHUI TEKCT
Y HaXOJUTh HH(OPMALIHIO B yUeOHHUKE
10 3aJIaHHOM TeMe. Y MEHUE MPOBOAUTH
HaO0JII0/ICHNE, CPAaBHHUBATH,
aHAJIM3UPOBATH CUTYAIIHIO, JETIaTh
BBIBOJIBI. Y MEHHE pa0d0TaTh 10 IPABUITY
1 00pasiy. YMeHue oCyIecTBIsATh
MUHH MPOEKTHYIO JACSATEIHHOCTD.

YMeHue BECTH THAIOT, YMEHUE
CIIyIIaTh, apTyMEHTUPOBAHO
BBICKA3bIBAaTh CBOM CYXICHHs. Y MEHUE
B3aMMOJCICTBOBATH C TOBAPHUILIAMH IO
KJIaccy B JIEJIOBOM CUTyaluu, paboTaTh
B [1ape€ U TpyIIIE.

MHoro4/ieHbl.
Apudpmernyeckue
onepanvu HaJQ
MHOTr04JIeCHAMM
[lonatue MHOTOUJIEHA.
CrnoxeHue 1 BbIUUTaHUE
MHOTOYJIEHOB.
YMHOX€EHHUE MHOTOUJIEHA
Ha OJJHOYJIEH.
YMHOXEHHUE MHOTOUJIEHa
Ha MHOTOYJIEH.

DopMyiibL
COKpAIICHHOIO

ITocTaHOBKa LIeNK U 33/1a4 HA KOXJIOM
ypoke. [InanupoBanue yueOHoi
JESITEIbHOCTH Ha YPOKE U JIOMa.
[lonBeneHue utora Ha ypoke: 4To
HOBOTO y3HAJIA, YEMY Hay4YHJIUCH.
CaMOKOHTPOJIB.

W3Bneuenue nudopmamu u3
y4eOHUKa, CBSI3aHHOM C N3y4yeHHEM
HOBOT'O MaTepHuaa.

BrinmosaHenue nencTBui ¢
MHOTOYJIEHAMU 10 TipaBmiaM. PaboTa B
rnape.

[ToHnMaHue, 9TO TAKOE MHOTOUJICH.
YMeH#He 3auchiBaTh MHOTOUJICHBI B
CTaH/JaPTHOM BHJIE, YMEHHE BBITIOJHATH
CJIOKEHHE U BHIYMTAHUE MHOTOUJICHOB,
YMHO>KE€HHE MHOTOYJICHA Ha OJTHOUJICH,
YMHO>KE€HHE MHOTOYJICHA Ha
MHOTOYJIEH. YMEHUE MPUMEHSTh
MPABUJIO YMHOKEHHUSI MHOTOUJICHOB IS
BBIBEJICHHS (JOPMYIT PA3HOCTH
KBaJIpaToB, KBaJIpaTa JBy4YICHA U
CYMMBI (pa3HOCTH) KyOOB. YMeHHE
MPUMEHSITH (POPMYIIBI COKPAIIEHHOTO
YMHOKEHUS 7151 IpeoOpa3oBaHus




yMHOKeHUs. Jlenenune
MHOTOYJIEHA Ha

Ornrcanue peanbHbIX CUTYaLUH C
MOMOIILIO MAaTEMaTHUYECKOM MOCIIH,

anreOpandeckux BhIpAKEHUN. YMeEHue
BBIIIOJIHATH JI€JIEHHME MHOTOWIECHA Ha

OJIHOYJIEH. MpeCTaBIAIONIEH COO0H MHOTOUJICHBI. | OJHOWIEH, €CIIM TaKOe JEJICHHUE
Pemenue 3anau B Tpu 3Tana KOPPEKTHO.
MaTeMaTH4YECKOI0 MOIEIUPOBAHUS. YV
Munu npoexm. YMeHue cTaBuTh yueo
y4eOHbIE 1IeNIU U
BriBo1 hopMyIT COKpamieHHOro 3a/1a4, MJIAHUPOBATh CBOIO
yMHOXeHUs. UTeHne ux u 3anmch Ha JEeSITENIbHOCTD, IPOTHO3UPOBAThH
MaTeMaTHYeCKOM si3bIke. [I[puMeHeHue | pe3ynabTaT, OCYLIECTBISTh
r€OMETPUYECKON MOJIEIH, CaMOKOHTPOJIb U CAMOOILIEHKY,
WJUTIOCTPUPYIOIIEH BBIBOJ (POpMYIT IIPE0I0JIeBaTh TPYIHOCTH,
Pa3HOCTH KBAJpPaTOB U KBaJpaTa CyMMbl | KOPPEKTUPOBATH CBOU 3HAHMUSL.
H PasHOCTH. YMeHue unTath MaTeMaTHYECKHI TEKCT
Brinmonnenue npeoOpazoBanuii Y HaXOJIUTh HH(OPMAIHIO B yIeOHUKE
MHOT'OYJIEHOB, MOIIArOBbI KOHTPOJIb 0 33/1aHHOM TeMe. YMeHue paboTarhb
MPaBUJIBHOCTH U MOJIHOTHI BBIMOJIHEHUS | 110 aHAJIOTHUH, 00pas3Ily, allfOpPUTMY,
anroputMma. [louck, oOHapyxeHue u dopmyne. YMeHue cpaBHUBATD,
yCTpaHEeHHE apu(PMETHIECKUX 1 000011aTh, 1e7aTh BHIBOIBI, TPOBOJIUTH
anreOpanvecKux OmuooK. 000CHOBaHHBIN BBIBOJ (POPMYIIL.
[ToaBeneHne UTOroB: YTO HOBOTO YMEHHE OCYIIECTBIATE MUHM
y3HAIIM, 4eMy Hayuyuiauchb. CaMOOleHKa TPOCKTHYIO ACATEILHOCTD.
3HaHUMU. YMeHue BECTH IHAIOT, YMEHUE
CIyliaTh, apryMEHTUPOBAHO
BBICKA3bIBATh CBOU CYXICHUS. Y MEHHE
B3aUMOJICHICTBOBATH C TOBAPUIIAMH 10
KJIaccy B J€NIOBOM cUTyaluu, paboTath
B [1ape U TpyIIIIE.
Pazno:xenue [TocTranoBKa Lienu U 3a/1a4 Ha KaXJI0M YMeHue BUAETh Coco0, KOTOPHIM
MHOT04JIEHOB Ha ypoke. [lnanupoBanue yueOHoOU JTAHHBII MHOTOWIEH MOXHO Pa3JIOKHUTh
MHOKHTeJIH JESATEIbHOCTH Ha YPOKE U JOMA. Ha MHO>KUTENH U BBIIIOJHATH 3TO

[TonsiTue o paznoxeHun
MHOTO4JIEHA Ha
MHOJKUTEIH U €ro
HE00XOIUMOCTH.
Beinecenue obuiero
MHOJKHUTES 328 CKOOKH.
Crnoco6 rpynmnupoBKH.
Paznoxenune MHOrouseHa
Ha MHOXXUTEJIHU C
MOMOIIIBIO (hopMy
COKpAILIEHHOTO
YMHOXXEHUS U
KOMOMHAIMH Pa3JIMYHbIX
npuemoB. CokpalleHue
anreOpandeckux JIpooei.
Toxnecrsa.

[ToaBenenue uTora Ha ypoke: uTo
HOBOTO y3HAJIU, YeMY Hay4YHIIUCh.
CaMOKOHTpPOJIb.

N3Bneuenune unpopmaimu u3 yueOHUKa
10 3aJaHHOi TeMe. Beinesenue
CYILECTBEHHOT0, IJIaBHOTO.

YrteHue U 3alUCh HA MaTeMaTUYEeCKOM
SA3BIKC IIPHU BBIIIOJIHCHHUU PA3JIOKCHUA
Ha MHOXXHTCJIN.

KomMmMeHTHpoBaHue peieHui,
pa3obpaHHBIX B yueOHUKe. PaboTa B
nape.

Brinmonnenue npeobpa3zoBaHus B BUJIE
Pa3JIOKEHUSI MHOTOYJICHA Ha
MHO>KHTEIH 110 AITOPUTMY B 00pasiry.
Pemenue ypaBHeHH, TOCTPOECHUE
rpaduKoOB ypaBHEHUH, BHITIOJTHEHHE
apumMeTHuuecKuX IeHCTBUN, CBI3aHHBIX
C Pa3JIOKEHUEM HA MHOXKUTEIIH,

paszioxeHue. YMeHue nNpuMeHsTh
(bopMyIBl COKPAIIEHHOTO YMHOKEHHUS
JUIS pa3jioKEHUs MHOTOWIEeHa Ha
MHOKUTEH. Y MEHUE MPUMEHSATh
pa3ioXKeHNue MHOTOUJIeHa Ha
MHO>KHUTEJIH JUIsI pEllIeHUs YpaBHEHUH,
COKpallleHus anredpandeckux apooew,
JIOKA3aTeNbCTBA JIETMMOCTH 3HAYCHHUS
YHCIOBOTO BBIPAKEHUS HA YUCIIO, a
TaK)Ke KakK CIoco0 palMOHaTbHBIX
Bbluncienuil. [lonnmanue, yto Takoe
TOXJAECTBO M TOXKIAECTBEHHOE
npeoOpa3oBaHKEe BhIPAXKEHUII.

YYA

YMeHH€e CTaBUTh y‘Ie6HLIe OCIn 1
3aZlavu, MJIaHupPOBATL CBOIO
ACATCIIbHOCTD, ITPOTHO3UPOBATH
pe3yibTaT, OCYHICCTBIIATH
CAMOKOHTPOJIb U CAMOOIICHKY,
nmpeoaoJjieBarb TpyaAHOCTH,




cokpaienue apooeii. [Tomraroppiii
CaMOKOHTPOJIb 32 BBIMIOJIHCHUEM
yKa3aHHbIX JaercTBuid. [lonck u
yCTpaHEHHE OITHOOK.

TTonBenenue uroros. CamMooIIeHKA
3HAHUIL.

KOPPEKTUPOBATh CBOU 3HAHMUSL.

YMeHHe UnTaTh MaTeMaTU4ECKUI TEKCT
¥ HaXOJUTh HHPOPMALIUIO B yIeOHHKE
10 33JJaHHOH TeMe. YMeHue paboTarb
110 aHAJIOTuM, 00pasily, aIrOpUTMY,
dbopmyne. YMeHNE CpaBHUBATD,
0000111aTh, /1€1aTh BIBO/IbI, IPOBOJUTD
000CHOBaHHBIH BBIBOJ (POPMYII.

YMeHue BECTH IHAIIOT, YMEHUE
CJIylIaTh, apr'yMEHTHUPOBAHO
BBICKA3bIBAaTh CBOM CYXJCHHS. YMEHUE
B3alMO/ICIICTBOBATh C TOBAPUILIAMHU IO
KJIaccy B J€JIOBOM cuTyaluu, paboTath
B Iape.

®ynknus ¥ = x°
Dynkuus ¥ = x° u ee
rpaduxk. I'paduueckoe
pelnieHne ypaBHEeHHMI.
OyHKIMOHATIbHAS
CHUMBOJIMKA.

[TocranoBKa 11e7M U 3a/1a4 Ha KaXI0M
ypoke. [lmannpoBanue yueOHO#M
JESTETLHOCTH Ha YPOKE U JOMa.
[TonBenaenue urora Ha ypoke: 4To
HOBOTI'0O Y3HaJIM, YEMY HAYYHIIUCh.
CaMOKOHTPOJIb.

Urenue yueOHMKA U U3BJIEUEHUE
“H(pOpMAIIUH TI0 33JJaHHOHN TEMeE.

N3yuenne HOBBIX (PyHKITHIT
v =x%,y = —x? rpaduyecknx
MoJiener 3Tux QyHKIUH, CBOHCTB.

[TocTpoenue u yrenue rpadukoB, B TOM
YHClie KYCOYHBIX (DYHKIIHA.
[IpoBeaenue mpocTenmmx
HACCIIEIOBAHUM.

Yuacmue 6 npoexmuoii oesmenvbHocmu
«Onucanue peanvbHvIX cCumyayutl ¢
HOMOWBIO KYCOUHBIX (DYHKYULLY.

[IpuMeHeHnne rpaduIecKux Moaeei
JUISl pEeLLICHUS YpaBHEHUM, HEPABEHCTB,
cucteM HepaBeHCTB. [IpoBepka
HalJICHHBIX KOPHEH.

HccnenoBanue B3aMMHOTO
pacIoiokeHus rpauka KycouHoM
(GyHKLIMYU ¥ IPSMOH Y = & Ha IpeAMET
qucia 00X TOYEK MPH pa3InYHbIX
3HAYEHUSX d.

TToaBenenue utoros. CamMoOIIEHKA
3HaHUI.

[TonsTHE 0 QYHKIMAX ¥ = x2,¥ = —x7,
YMEHHE BBIYMCIIATH 3HAYSHUSI STHUX
(GyHKIMA, COCTaBIATH TaOIUIIBI
3HaYeHUH QYHKUUU, CTPOUTH IpaPUKU
(GyHKIMI 1 ONIMCBIBATh UX CBOMCTBA Ha
OCHOBE TpauecKuX MpeACTaBICHUI.
YMenne rpaduuecku peniaTh
ypaBHEHUS, CUCTEMbI ypaBHEHU U
MPOCTEUIIINE HEPABEHCTBA.
[lepBoHauanbHOE YMEHUE CTPOUTD
rpaduk KycCOUYHOUH (GyHKITUU U
MPOBOAMUTH HAa OCHOBE TpaduueCcKUX
MPEJCTABICHUHN MPOCTEUIINE
uccienosanus. [lonstue o
(GyHKIMOHAJIBHOW CUMBOJIMKE, YMEHHE
HAXOJWTh 3HaUEHUE PYHKIINU,
UCHOJIB3YS PYHKIIMOHATIBHO-
CUMBOJIMYECKYIO 3aIHCh, OCYIIECTBIIATH
MOJICTAHOBKY OJIHOTO BBIPa)XEHHUSI B
Ipyroe. YMeHHe UCTIOIb30BaTh
(GyHKIMOHATIBHYIO CUMBOJIMKY JJIS
3aMMCcH pa3HOOOPa3HbIX (DAKTOB,
CBSI3aHHBIX C PACCMATPUBAEMBIMHU
byHKIMSIMHE. YMEHUE CTPOUTH peUeBbIe
KOHCTPYKIIUU C HCIIOJIb30BAaHHEM
(GyHKIMOHATBHOU TEPMHUHOJIOTUH.
YVA

YMeHue cTaBUTh yueOHbIE 1IeNTH U
3aJauy, MJIAaHUPOBAThH CBOIO
JEATENBHOCTD, IPOTHO3UPOBATh
pE3yabTaT, OCYLECTBIIAT
CaMOKOHTPOJIb U CAMOOILIEHKY,
IIPE0JI0JIEBATh TPYIHOCTH,
KOPPEKTHPOBAaTh CBOU 3HAHUS.

YMeHue yutaTh MaTeMaTHISCKHUI TEKCT
U HaXO0OUThb I/IH(bOpMaL[I/IIO B y‘ICGHI/IKC




10 33JaHHOH TeMe. YMeHue paboTatb
10 aHaJIOTuH, 00pasily, alropuTMy,
dbopmyne. YMeHUE CpPaBHUBATH,
0000111aTh, Ae7aTh BEIBOALL. Y MEHHE
IPOBOJUTH rpaduyeckoe
UCCIIeIOBAaHHE, YATATh I'PadUKH.
YMeHue ocymecTBIATh MUHU
IPOEKTHYIO IESTETbHOCTb.

YMeHue BECTH IUAIOT, YMEHUE
CJIylIaTh, apr'yMEHTHUPOBAHO
BBICKA3bIBAaTh CBOM CYXJCHHS. YMEHUE
B3alMO/ICIICTBOBATh C TOBAPUILIAMHU IO
KJIaccy B J€JIOBOM cuTyaluu, paboTath
B [1ape U TpyIIe.

DJIeMEeHTBI
onucaTeJIbLHOM
CTATHUCTHKHU

JlaHHBIC U PSBI JTAHHBIX.
YopsA04EHHBIE PsI/IbI
JAHHBIX, TAOIUIIBI
pacnpenenenus. Yacrora
pe3ynbTaTa, Tabauia
pacnpeseneHus 4acTor,
MIPOLIEHTHBIEC YACTOTHI.
['pynnupoBka maHHBIX.

[TocranoBKa 11e7M U 3a/1a4 Ha KaXI0M
ypoke. [linanupoBanue yueOHOM
JESTETLHOCTH Ha YPOKE U JOMa.
[TonBenaenue urora Ha ypoke: 4To
HOBOTI'0O Y3HaJIM, YEMY HAYYHIIUCh.
CaMOKOHTpOJIb.

Co6op, ananuz, 06001IeHIE U
MIPEJICTABICHUE CTATUCTHYCCKOM
nH(pOpMaIUK B BUJIE TaOIHI] U
nuarpamm. Munu npoexm.

YMenue u3BiaekaTh HHPOPMAIUIO U3
TaOJIUI] U UArPAMM, BBITIOTHSTH
BBIYMCIICHHS 110 TAOJIMYHBIM JTaHHBIM,
OpraHU30BBIBATH NH()OPMAIIHIO B BHJIC
TaOJIUI] U UArPaMM, ITPUBOTUTH
MPUMEPBI YUCIIOBBIX JaHHBIX, HAXOUTh
cpenHee 3Ha4YCHHE, 00hEM, MOy,
pa3Mmax.

YV

VMeHue CTaBuTh LENb U 3a1a4H,
IUTAHUPOBATh JICATSIIBHOCTD, POBOTUTH
CaMOaHAJIU3 U CAMOKOHTPOJIb
JIEATETLHOCTH.

YMenne codupaTh, aHAIM3UPOBATD,
000011aTh ¥ MPEICTABIATh
nH(popMaIro B BUE TaOIUIT U
Jarpamm.

YMeHHEe KOHTAaKTHPOBATh CO BCEMH
YY4aCTHUKAMH y4eOHOTO Mporecca.

HTorosoe noBropeHue

[TocranoBKa 1111 1 3a/1a4 Ha TIPH
MOBTOPEHUH MaTepHaa.
[TnanupoBanue yueOHOM NEATEIBHOCTH
Ha ypoke u goma. [lonBenenue urora,
Koppekis 3HaHuH. CaMOKOHTPOJIb.

Coaep:xxanue kypca «AJjareopa-8»

Coaepikanue Kypca

XapaKkTepucTHKA BH/I0B 1eATeJbHOCTH

I[Inanupyemble pe3yJbTaThl
00yueHus1

IToBTOpEHUE Kypca
aaredpsl 7 Ki1acca

AKxTyanu3anus 3HaHHI 3a Kypc anreOpbl
7 xacca

Auaredpanvyeckue
apoou

OcHOBHBIE TIOHATHS 00
anreOpanyecKux

IlocraHoBKa 1LieIU U 3a7a4.
HHaHI/IpOBaHI/Ie yqe6H01”4 JACATCIIBHOCTH Ha
YPOKE U 1oMa. IlonBenenue urora Ha
YPOKE: UTO HOBOT'O y3HAJIU, YEMY
Hay4IUJINCh. CaMOKOHTpo.]IB 1 KOPPCKIUA

IIpencrasienye 0 JOMYCTUMBIX
3HAYCHUAX ajdredpanydeckoi qpoou u
YMEHME UX HAXOJUTh. 3HaHUE
OCHOBHOT'O CBOMCTBa ajredpanyecKkoi
JpoOu ¥ yMEHUE PUMEHSTh €ro JUis




npo0six. OCHOBHOE
CBOMCTBO
anreOpanvdecKoi
npo6u. CroxxeHue u
BBIUHTAHHE,
YMHOKEHHE H JICJICHUE
aIreOpanvIecKux
npo0eii, BO3BeIeHNE
anreOpanvdecKoi
IpOOH B CTEIICHB.
[IpeoOpazoBanme
parroHaIbHBIX
BbIpaxeHuil. [IepBbie
NPE/ICTaBICHHUS O
MPOCTEUIINX
parroHaIbHBIX
ypaBHeHUsAX. CTerneHb
C OTpHUIIATEIHHBIM
EJTBIM TTOKa3aTeIIeM.

3HAHUIL.

Urenne yueOHUKA C [IETHIO0 OCBOCHUS

HOBBIX 3HAaHUI, N3BJICUEeHNE H(OPMAIUN

B COOTBETCTBHUH C TEMOM YpOKa U
3aJaHUEM YUUTEIIS.

Beinonnenue ynpaxxHeHui 1o IpaBuiLy,
00pa3lly U aIropuTMy IpH HAXOKJICHUU
JOTTYCTUMBIX 3HAUCHHU I aire0pandecKou
IpoOH, COKpAIICHUH aJIreOpanyecKux
Npo0eil, MpUBEAEHNN K HAaUMEHbILIEMY
00111eMy 3HaMEHATEIII0, CII0KEHHH,
BBIYMTAHWUU, YMHOKEHUU U JI€JICHUH
npobeii, BO3BeIeHUH Ipo0Ou B CTETIEH,
peoOpa3oBaHUM BRIPAKEHUH,
COJIEpIKalIUX CTENEHb C OTPULIATEIbHBIM
[I0Ka3aTesieM, PelIeHuU PallMOHAIbHBIX
ypaBHeHui. [Touck u oTO0p KOpHEH
PaIMOHAIBLHOTO YPaBHEHUSI.

MoienupoBaHHe peabHbIX CUTYalHI C
IIOMOIIIBIO palluOHAJIBHBIX ypaBHeHHfI.

Pabota B mape u rpymre.

TloaBenenue utoros. CamMoOIIeHKA
3HAHUMH.

npeoOpa3oBaHus ApoOeii; ymeHue
BBITIOJIHATH JICHCTBHS C
anreOpanyeckuMu ApoOsmu,
JIOKa3bIBaTh TOXXaecTBa. [loHsATHE
CTENEHHU C LIEJIbIM II0Ka3aTeJIeEM, YMEHUE
BBIUMCIIATH 3HAUYCHUS CTETICHEH C
OTpPULIATENIbHBIM ITOKa3aTeleM,
WUTIOCTPUPOBATh IPUMEpPaMH CBONCTBA
CTEMEHHU C LIEJIbIM IIOKa3aTeNIEM.
IlepBruHBIE TIPEICTABICHUS O
palMoOHABHBIX YPaBHEHUSX, METOIaX
WX pelieHus, 0Toope KOpHE.

YV

YMeHue CTaBHTh 1€, IUTAHUPOBATh
CBOIO JIESITENTLHOCTh, OCYIIECTBIISATH
CaMOKOHTPOJTb M CAMOOIICHKY. YMEHHE
HaXOAUTh UH(OPMALIKIO B yUEOHHUKE TIO
3aJJaHHOM TeMe. YMeHNe BECTH IHUaJIoT,
YMEHHUE CIyIIaTh, apryMEHTHPOBAHO
BBICKa3bIBATh CBOU CY)KJCHHS. Y MEHHE
paboTaTh MO NpPaBUITY, AITOPUTMY, IO
aHAJIOTUH. YMEHHE aHATN3UPOBATh
CBOM JIEUCTBUS, IPOrHO3UPOBATH U
OLICHUBATh PE3yNbTaT. Y MEHHE
B3aMMO/IEHICTBOBATh C TOBAPHIIAMH I10
KJIaccy, paboTaTh B Iape W rpyIre.

®yukuus ¥ = VX,

CBoilicTBa
KBa/JIpaTHOT0 KOPHS

PanmonansHEbIC,
UppalMOHAJIbHBIE
4KCJIa, MHOXKECTBO
JNEUCTBUTEIIBLHBIX
4KCell, CTAHIapPTHBIN
BH/JI YHCJIA.
KBanparHblii KOpeHb
U3 HEOTPULIATEIILHOTO
yucna. yHkuus

v = +/x. CBoiicTBa
KBaJIpaTHbIX KOPHEH.
IIpeobpazoBanue
BBIpAXKCHUH,
coJiepKalinux
KBaJIpaTHbIE KOPHHU.

TlocTanoBKa 11€71M U 3a7a4.

[TnanupoBanue yueOHOM NEATETLHOCTH Ha

ypoke u noma. [loaBeaenue urora Ha
YpOKE: 4TO HOBOTO y3HAJIU, YEMY
Haydniauch. CaMOKOHTPOJIb.

CamocrosTenbHOE H3yUYeHUE MaTepraa
ydeOHHKa, U3BJICUCHUE YICOHOM
UH(POPMAIIUU O MHOKECTBE

palliOHAJIbHBIX U UPPAIUNOHAIIBHBIX YHUCCII

KaK 4aCTH MHOKECTBA JI€HCTBUTEIBHBIX
4Kcell, OCMBICIICHUE €€ U TPUMEHEHUE B
yueOHo nesitenbHoCcTH. M300paxenue
YKcell Ha YUCI0OBOMIPIMOM, CpaBHEHHE,
BBITIOJTHEHHE apU(PMETHUCCKHUX U

anre6pa1/1quKI/IX JIENCTBUI HA MHOXKECTBE

JICUCTBUTEIBHBIX YKCel. 3alHCh
PAlMOHAJIBHBIX YUCEIl B BUIE
OOBIKHOBEHHOM M JECATUYHOM
nepuoaudeckoit qpoou. Ipukunka
BO3MOYHOCTH ITPEICTABIICHUS
O0OBIKHOBEHHOU poOU B BUJIE KOHEUHOU

JecATUYHOM ipoou. PaboTta no npasuity u

o o6pasiy. CocTaBieHue alropuTma.

3HaKOMCTBO C METOJO0M AOKa3aTcIbCTBa

CucreMartusainys 3HaHusg O
paloHaIbHBIX YUCIIAX, TOHATHUS
UPPALMOHATILHOTO YUCIIa, MHOXKECTBA
JICCTBUTEIIbHBIX YHCET. Y MEHUE
HAXOAUTb MPUOIMKEHUS
paloHaIbHBIX U UPPALMOHAIBHBIX
yKcell, CPaBHUBATb U YIOPSI0YUBATh
JeCTBUTENbHBIE ynciia. OCBOEHUE
MOHSITHE KBAJAPATHOTO KOPHS U3
HEOTPHUIATENILHOTO YKCia, yMEHUE
CTpOUTH rpaduK GyHKIHH ¥ = vx,
OTIMCHIBATh €€ CBOWCTBA, UCIIOIb30BATh
rpaduk 1715 HaXOKIEHUS KBaJpaTHBIX
KOPHEH 1 OLIEHKH UX MPUOIMKEHHBIX
3HAYEHU, BEIYUCIISATH KBaJIpaTHbIE
KOPHHM C IOMOUIBIO KAJIbKYJIATOPA.
YMeHnue uccnenoBars U 10Ka3bIBaTh
CBOMCTBA KBAPATHBIX KOPHEH,
MPUMEHSITh UX JUTs peoOpa3oBaHus
BbIpakeHUI1. OCBOECHUE TIOHATUE MOy
JIEHUCTBUTENHLHOTO Uncia, GyHKITMI

¥ = |xl, ymenue crpouts ee rpauk u
ONHUCBHIBAaTh CBOMCTBA, YMEHUE CTPOUTH
rpauKu KyCOUHBIX (YHKITHU,
ONHMCBIBAaTh UX CBOMCTBA HA OCHOBE




OT IPOTHBHOTO.
Nzyuenue cBoicTB QyHKIMI

y= ﬁ, y= x|, IIOCTPOCHUE UX
rpaduxos. [TocTpoeHne u ureHne
rpadMKOB KyCOUHBIX (DYHKIIUH.
[Tpumenenne rpaduuecKux METOI0B MIPU
pelIeHUH ypaBHEHUM, HEPABEHCTB U
cucreMm ypaBHeHui. MccnenoBanue
B3alMHOI'0 PAcIOJIOKEHUsI IpapuKoB
paccMaTpuBaeMBbIX (DYHKIMHA U IPSIMOMA

y=a.

[TpoBenenune npeoOpazoBaHuit
BBIPAXKEHUH, COJIEPKAINX KBAIPATHBIN
KOpEHb.

PaboTa B mape.

[Touck, oGHapyxeHHe U yCTpaHEHUE
OLIMOOK MPH BBIMOJIHEHUN BBIUYUCIICHUH,
MMOCTPOCHUH TpaUKOB U MPeoOpa3OBaHUHN
BBIpAXKEHUI.

[TonBeaeHne UTOTOB: YTO HOBOTO Y3HAJIH,
yeMy Hayduiuch. CaMOOIIEHKA 3HAaHU.

rpaduuecKkux MpeacTaBICHUH,
UCTIOJIBb30BATh (PYHKIIMOHATIBHYIO
CHUMBOJIMKY, CTPOUTH pEUEBbIC
KOHCTPYKIIUH C UCIOJIH30BAHUEM
(YHKIIMOHATIBHON TEPMHUHOJIOTHH.
Yya

YMeHue CTaBUTh eI, IUIAaHUPOBATh
CBOIO JISITENILHOCTD, OCYILIECTBIIATh
CaMOKOHTPOJIb M CAMOOIICHKY.

YMeHue unTath MaTeEMaTHYECKHI TEKCT
Y HaXOJUTh HH(OPMALIMIO B yUeOHHUKE
10 3aJaHHOU TeMe. YMeEHUE Ha
HaIJSITHO-UHTYUTHBHOM YPOBHE
MIPOBOJIUTH HAOIOICHHE,
UCCIIEIOBaHNE, aHAJIN3, JIENaTh
BBIBO/IbL. Y MEHHE TTEPEBOIUTH
MH(OPMALIMIO C HATJISIHO-
MHTYUTUBHOTO YPOBHSI Ha pabounii
YPOBEHB BOCTIPHUSATHS. Y MEHHE
paboTaTh MO NPaBUITY, AITOPUTMY,
00pa3iy. YMeHue oCyIiecTBIsATh
MIPUKUJIKY U OTIEHKY pe3yibTaTa
JIEUCTBUMA, MPUMEPHO ONPENETATh
MOJIO’KEHHE TOYKU Ha YHCIOBOM
NpsMOM. YMEHUE JIOTUYECKU MBICIINTB,
paccyXaTh, JOKa3bIBaTh YTBEPKICHHUS.

YMeHue BeCTH Tuanor, yMeHue
CIIyIIaTh, apTyMEHTUPOBAHO
BBICKA3bIBAaTh CBOU CYXICHHS. YMEHUE
B3aMMO/ICIICTBOBATH C TOBAPUILIAMHU IO
KJIacCy B JCTIOBOM CUTYyalIUU.

KBagparuunas
bynkuusa. @yHkuus
k

¥=3

OyHKIMU

y= .ECXEJ}-‘ = 51 ux
CBOMCTBA U IpaduKu.
[TapannensHbIN
nepeHoc rpapuka
bysakn. OyHKIUSA
y=ax®+bx+c, ee
CBOICTBA U IpauK.
I'padpuueckoe
peleHne KBaJpaTHbIX
YPaBHEHUHU.

[TocTaHoBKa 1eTH ¥ 3a/1a4 HAa KaXKJIOM
ypoke. [limanupoBanue yueOHO#M
NEeSITEeIbHOCTH Ha YPOKE U JIOMa.
[ToaBenenue uTora Ha ypoke: 4To HOBOTO
y3Haju, 4eMy Hayduiaucb. CaMOKOHTPOIb
U CaMOOIICHKA 3HAHUIA.

Nzyuenue rpadpuyeckux Mmojeneit u
CBOMCTB (yHKUIUN
< k <
V= kx‘l}-‘z—_,}-‘ = ax- +bx+c
X
HccnenoBanue 3aBUCUMOCTH IpadUKoOB
(GyHKUIUH OT 3HaYeHUH KO3 PHUIIMEHTOB.

HpOBeI[eHI/Ie AHAJIOTUU MCKAY
AHAJIMTUYCCKUM 3a/JTaHUEM KBaZ[paTH‘{HOﬁ

dyskumn B Buge ¥ = a(x + Ijlz + Mu
y=ax?+bx+c.

Habnronenue u ncciieoBaHue B3aMMHOTO
pacrionoxxenus rpaduka GyHKIUU

VYMeHHe BBIYUCIATh 3HAYCHUS
GYHKIIWN, 3a1aHHBIX (OPMYIIaMH,
COCTaBIIATH TaOJIUIIBI 3HAYCHUH
(YHKIMHU, pacrio3HaBaTh BHIbI
U3y4aeMbIX (QYHKIUH, CTPOUTH
rpaduKH, ONMKUCHIBATh CBOMCTBA
(GYHKIMH, OCYIIECTBIATD
napaJulebHBIN epeHoc rpaduka
pynkuun ¥ = f(x)ua koopauHaTHOI
IUIOCKOCTU. YMEHHE UCMOIb30BaTh
(GYHKIMOHATIBHYIO CUMBOJIMKY JUIS
3aMucH pa3HooOpa3HbIX (PakToB,
CBSI3aHHBIX C PacCCMaTPUBAEMbIMHU
(GYHKIUSMU; UCIIOJIB30BATh
(byHKIIMOHATBHO-TpapHUECcKue
NpeJCTaBICHUS ISl PELIeHUs U
UCCIIEIOBAaHMs YPAaBHEHUM, peIIeHus
CHCTEM YpaBHEHUI U HEPABEHCTB.
Yya

YMeHue CTaBUTh eI, IIIaHUPOBATh




¥ = f(X)u rpaduxos dyHKImii

y=Fflx+D,y=fx)+my=f(

, 000011IeHNEe PE3yTHTATOB HAOIIOICHUS B

BH/JIE IIPAaBUJIA.

CocraBiieHH€ arOPUTMOB ITOCTPOCHHUE
n1apa0oJIbl, TUIEPOOJIbI, HOCTPOCHUS
rpaduka GyHKIUH C y4ETOM
IapaJuIeIbHOTO TIEPEHOCA, PELICHUS
KBaJ[paTHOTO YpaBHEHUS TpaPUIECKIM
METOJIOM.

Yuacmue 6 munu npoexmmnoui
dessimenvnocmu «l unepbona u napabona

Kaxk mamemamudecKue mMooeu PEAIbHbLX

cumyayui.

[Touck pemureHust B mpoOIeMHON cUTyalluu

B CJTy4asiX HETOYHOCTH U
HEJI0CTaTOYHOCTH MTPUMCHCHHUS
rpaduIecKoTo METOAa peIIeHus
KBaJIPAaTHOTO ypaBHEHUS (TOUYKH
MePEeCeYCHHS HETOYHBI HITH CITUIITKOM
yIaJICHBbI).

PaboTa B mape u rpymre.

[TonBeneHne UTOTOB: YTO HOBOTO Y3HAIIH,

yeMy Hayduiuch. CaMOOIIEHKA 3HAHUM.

CBOIO ACATCIBbHOCTD, OCYIICCTBJIATDH
CaAMOKOHTPOJIb U CAMOOIICHKY.

YMeHHe 0CO3HAHHO YUTaTh
MaTeMaTHYECKUH TEKCT, HAXOJUTh
uHpOpMaLKIO B y4eOHHUKE 110 33JaHHOU
TeMe. YMEHHE Ha HaIJISITHO-
UHTYUTHBHOM YPOBHE ITPOBOIUTH
HaOJII0JICHNE, UCCIIEI0BAaHUE, AaHAJIH3,
JIeJIaTh BbIBOJIbI. Y MEHUE EPEBOINUTH
UH(POPMALIUIO C HATJISAHO-
MHTYUTUBHOTO YPOBHSI Ha pabounii
YpOBEHb BOCHPUATUS. YMEHHUE peniaTh
1o 00pasily U aJropuTMy, IPOBOIUTH
AHAJIOTHUH. YMEHHE OCYIIECTBIATh
IIPOEKTHYIO JI€ATEIbHOCTb.

YMeHue BECTH AUAIIOT, YMEHUE
CIIylaTh, apryMEHTUPOBAHO
BBICKA3bIBATh CBOU CYXJECHUS. Y MEHHE
OBICTPO BKIIIOYATHCS B AEATEIHHOCTD,
B3aUMOJICMICTBOBATH C TOBAPUILAMH 10
KJIACCY B JIEJIOBOM CUTYaIINH.

KBagparubie
YPaBHeHHUA

KBanpaTtHeie
ypaBHeHusA. DopMyiibl
KOpHEHN KBaJpaTHBIX
YpaBHEHUH.
Panmonansubie
ypaBHEHHUSI.
PanmonanbHiie
YpaBHEHUS KaK
MaTeMaTUYeCKHe
MO/JIENIA PeajbHbIX
curyauuid. Teopema
Buera. Pasnoxenue
KBaJpaTHOTO
TpexuseHa Ha
JIMHEWHBIC
MHOKHUTEJH.

[TocTaHOBKa I1eNH U 3a/1a4 HA KOKJIOM
ypoke. [limanupoBanue yueOHO#M
JeSITEIIPHOCTH Ha YPOKE H JIOMa.

[ToaBenenue uTora Ha ypoke: 4TO HOBOTO
y3HaIIH, YeMy Hayduinuch. CaMOKOHTPOJIb

H CaMOOILCHKA 10 CTHIKECHUM.

N3ydenue marepuana ydyeOHUKA C LEIbIO

OCBOCHHUS IIOHATHUA KBAJAPATHOI'O

ypaBHEHUS, €ro KO3PPHUIINEHTOB, MOHATHUS

JUCKpUMHHaHTa. MccienoBanue
KBa/IPAaTHBIX YPABHEHUW HA IPEAMET
yycna KopHei. BeBo hopmynsr 1ist
BBIYMCIICHUS] KOPHEU KBaJIPaTHOTO
ypaBHeHus. [Ipumenenue dhopmyn ams
peLIeHNs KBaApaTHBIX YPABHEHUM.
CocraBiieHHE aITOpUTMA PEIICHUS
KBaJpaTHOTO YPABHEHMUS.

HccnenoBanue COOTHOIIEHUS MEXIY
KOPHSIMU KBaJpaTHOI'O YPaBHEHUS U €ro
Kod(pPHUIIHEHTaMU, U3yIEHUE TEOPEMBI
Buera (npsimoit 1 06paTHOI).
IIpumenenue Teopemsl Buera mis
COCTaBJICHUS KBAJIPAaTHBIX YPAaBHEHUH,
110100pa KOpHEH NpHBeIEHHOTO

OcBoOCHUE MOHATHS KBaJPAaTHOTO
ypaBHEHHS, yMEHHE PACIIO3HABATh
KBaJ[paTHbIC YPaBHEHUS, IIPOBOIUTH
UCCIICIOBAHKE HA MPEJIMET KOJIHMYECTBA
KOPHEH KBaJIpaTHOTO YPaBHEHHS T10
JTUCKPUMHUHAHTY U KO3hdUIreHTam,
YMEHUE MPUMEHSTh (POPMYIIbI KOPHEH
JUTSL PEUICHUST KBaJIPAaTHBIX YPaBHEHUH.
YMeHue penatb paluoHaibHbIC
YpaBHCHHS U YPaBHEHUSI, CBOSIIUECS K
KBaJIpaTHBIM, YMCHHE PEIIaTh
TEKCTOBBIC 3a/1a4 alreOpanvdecKumM
METOJIOM: COCTABIISITh MATEMATUYCCKYIO
MO/JIENIb — KBaJIPaTHOE JTHO0
paryoHaIbHOE ypaBHEHHE, pEIaTh ero
U UHTEPIIPETUPOBATh PE3YIbTAT.

Yya

YMeHue cTaBUTh LI€TH, MIIAaHUPOBAThH
CBOIO JICSITENLHOCTD, IPOTHO3UPOBATH
pe3yabTaT, OCYLIECTBIATh
CaMOKOHTPOIIb U CAMOOIICHKY.

YMeHue yutaTh MaTeMaTHISCKUI TEKCT
U HaXO0OUThb I/IH(pOpMaL[I/IIO B y‘ICGHI/IKC
10 3aJaHHOM TeME. Y MEHHE MMpOBOAUTD




KBaApaTHOT'O YpaBHCHUS, PA3JIOKCHUA
KBaApPaTHOT'O TPCXUJICHA HA MHOXHTCIIH.

OcBoeHne METOI0B PELLIEHUS
anreOpanvecKuX ypaBHEHUH, CBOISAIITUXCS
K KBaJIpaTHbIM.

MoienupoBaHH€e peaibHbIX CUTYalHM C
MOMOUIBIO KBAJIPATHBIX U PALIMOHAIBHBIX
YpaBHEHUH.

Yuacmue 6 munu npoexmmoti
oesamenvrocmu «Keaopamuule ypasnenus
KaK mamemamuyecKkue MoOeau peaibHblxX
cumyayuiiy.

OcymiecTBieHNe CAaMOKOHTPOJIS PEIICHHS,
MTOMCK M YCTPAHEHHUE OLINOO0K.

aHaJIN3, UCCIIEI0BAHUE, JIENATh BBIBOIBL.
YMeHue NpoBOAUTH J0KA3aTEIbCTBO
YTBEPKJICHHUI. Y MEHHE BBINIOJIHATh
neiictTBus o hopmyrie, IpaBuiy,
00pasiyy. YMeHue MoJeIupoBaTh C
IIOMOIIIbIO0 YPABHEHUI pEaIbHbIE
CUTyallMU. Y MEHUE OCYIIECTBIIATh
MUHU IPOEKTHYIO JESTEIbHOCTD.

YMeHue BECTH AUAIIOT, YMEHUE
CJIylIaTh, apr'yMEHTHUPOBAHO
BBICKA3bIBAaTh CBOM CYXJCHHS. YMEHUE
B3alMO/ICIICTBOBATh C TOBAPUILIAMHU IO
KJIaccy B J€JIOBOM cuTyaluu, paboTath
B [1ape U TpyIIe.

HepaBencrBa

CBOWCTBA YHCIOBBIX
HEPaBEHCTB.
Hccnenosanmne
dbyHKIMIA HA
MOHOTOHHOCTS.
JIlnmHeitHpIe 1
KBaJpaTHbBIC
HEpPaBEHCTBA.
[TpubmmkeHHbIC
3HAYCHUS
NEUCTBUTEILHBIX
yucen. CTaHgapTHBIN
BU/JI YHCJIA.

[TocTanoBKa e ¥ 3a/1a4 Ha KaXKJIOM
ypoke. [lmanupoBanue yueOHO#M
NESITEILHOCTH Ha YPOKE | JIOMA.
[ToaBeneHre UTOra Ha YpOKE: YTO HOBOTO
y3HAIH, YeMy HayIrinch. CaMOKOHTPOJTb
M CaMOOIIEHKa JOCTYKEHUH.

CaMmocTosTenbHOE YTeHHE y4eOHUKa ¢
LeIbI0 TIOUCKa HH(pOPMALIUY U U3yUEHUS
MaTtepuasa Ha 3a/IaHHYIO0 TEMY.

NnmrocTpaiiust CBOMCTB YUCIOBBIX
HEpPABEHCTB HA KOOPAMHATHOMW MPSMOA.
Uccnenoanue GhyHKIUi Ha
MOHOTOHHOCTB C ITOMOIIBIO CBOKMCTB
YUCJIOBBIX HEPABEHCTB.

[IpumeHeHue npaBuil U pelIeHuN
HEPaBEHCTB.

HccnenoBanre B3aMMOCBSI3U PEIICHUN
KBaIpaTHOT'O HEPABEHCTBA M
PacIoJIOKeHUs MapadoJIbl OTHOCUTEIIBHO
npssMoiOx. Y CTaHOBJICHUE B3aUMOCBSI3U
Mexay K03 puirenToMa KBaapaTHOTO
HEpaBEHCTBA, 3HAKOM HEPABEHCTBA U
HaJIMYMEM PEIICHU TTPH OTPUIIATEIHHOM
JTUCKPUMUHAHTE.

HccnenoBanue KBagpaTHOTO YPaBHEHHUS C
napaMeTpoM Ha YHUCIJIO KOpHEH.

ITouck, oOHapyeHHe U yCTpaHEeHUe
OLIMOOK B peIIeHUH JTUHEUHBIX U
KBaJIpaTHBIX HEPABEHCTB.

Yuacmue 6 npoexmmoii desmenvnocmu
«Mooenuposanue peanvuvix cumyayuii ¢
NOMOWbI0 K8AOPAMHBIX HEPABEHCME) U
«[ 0e ucnonv3yromes yucia, 3anucannvie 8

3HaHME CBOMCTB YHCJIOBBIX HEPABEHCTB,
YMEHUE WUTFOCTPUPOBATH UX Ha
KOOPJWHATHOW MIPSIMOM, IPUMEHATH
IIpU UCCIIeI0BaHUU (QYHKIIMU Ha
MOHOTOHHOCTb, JOKAa3aTeIbCTBE U
pElICHUN HEPABEHCTB. Y MEHUE
pacno3HaBaTh JINHEWHbBIE U KBa/IpaTHbIE
HEpaBEHCTBA, pellaTh X, IOKa3bIBAThH
pelIeHNE HEPABEHCTBA B BUJIE
YHUCJIOBOTO MPOMEXKYTKA Ha YACIOBON
NpsAMON. YMEHNE HAXOUTh
npuOIMKEHHBIE 3HAUEHUE Ynca ¢
HEJ0CTaTKOM U C U30BITKOM, YMEHHUE
MIPUKUJIBIBATH U IPUMEPHO OLICHUBATh
pe3ynbTaT. Y MEHUE IpeICTaBIIATh
yucia B CTaHJAPTHOM BHJIE U
BBINIOJIHATH apudMeTndecKkue IeHCTBUs
C YMCJIaMH, 3alIUCAaHHBIMU B
CTaHJApPTHOM BHJE, UCIIOIb30BATH
3aMKCh YKCIIa B CTAHIAPTHOM BHUJIE JUISL
BBIPAXKEHUS pa3MEPOB OOBEKTOB,
JUIMTEJIbHOCTHU MPOLIECCOB B pE€ajIbHOM
MHUpE, CPABHUBAThH YUCIIA, 3aIIUCAHHBIC B
CTaHJApPTHOM BHJE.

YYI

YMeHH€e CTaBUTh ey, MmiIaHupoBaThb
CBOIO JACATCIBHOCTD, IIPOTHO3UPOBATH
pe3yibTaT, OCYHCCTBIIATH
CAMOKOHTPOJIb U CAMOOILICHKY.

YMeHue ynTaTh MaTeMaTHIeCKUi TEKCT
¥ HaXOJUTh HHPOPMALIMIO B yUeOHHKE
10 33/IaHHO TemMe. Y MEeHHE POBOIUTh
HaOJI0IeHUe, CpaBHEHUE, aHAIIH3,
HcciegoBanue, 00o0IeHne. YMeHnne
paboTaTh MO MpaBUIY U




cmanoapmuom guoe? ».

OneHka ¥ IpUKKJIKA pe3yabTaTa B
NPUOINKEHHBIX BBIYHCICHUSAX.

00pa3ily. YMeHue BBINOIHATh
NPUKUJKY, OILICHKY pa3mepa 0ObEKTOB,
JUTUTEIIEHOCTU PEANIbHBIX IPOLIECCOB.
YMeHue oCymecTBIATh MUHU
IPOEKTHYIO IESTEIHHOCTb.

YMeHue BECTH HAIOT, YMEHUE
CJIylIaTh, apr'yMEHTHUPOBAHO
BBICKA3bIBAaTh CBOU CYXJCHUs. YMEHUE
B3alMO/ICIICTBOBATH C TOBAPUILIAMH IO
KJIaccy B J€JIOBOM cuTyauuu, paboTaTh
B [1ape U TpyIIe.

DJIeMeHTbI
KOMOUHATOPHKH,
CTATUCTHKHU H
Teopuu
BEPOATHOCTEM

[Ipocreitmme
KOMOMHATOpHbIE
3a/1auH.
OpraHu30BaHHbIN
nepedop BapuaHTOB,
JIepeBO BapUaHTOB.
Kombunatopuoe

MIPaBUJIO YMHOYKEHHUS.

[TocTaHoBKa e ¥ 3a/1a4 HAa KaXKJIOM
ypoke. [lnanupoBanue yueOHOM
NESITEILHOCTH Ha YPOKE H JIOMA.
[ToaBeneHne uTora Ha ypoKe: 4TO HOBOTO
y3HAIH, YeMy HayqrmInch. CaMOKOHTPOITh
M CaMOOIIEHKa JOCTYKEHUH.

HaGnronenue, ycraHoBiieHHe
3aKOHOMEPHOCTH TIpH Tiepedope
BapUaAHTOB, ITIOCTPOCHUH JiepeBa
BapI/IaHTOB, BBIBO/T HpaBI/IJ'Ia
KOMOWHATOPHOT'O YMHOKEHHUS.

Munu npoexm « Kombunamopuka 8oxkpye
Hacy.

O3HakoMJIEHHE C OCHOBHBIMU
METO/IaMHU PEIIECHUS MPOCTCHIITUX
KOMOWHATOPHBIX 3a7a4: epedop
BapHaHTOB, IOCTPOCHUE JIepeBa
BapUAHTOB, IPABHIIO YMHOKEHHUS.
YMeHue nNpuMeHSTh TPaBHIIO
KOMOMHATOPHOTO YMHOKCHHSI JIJTS
peIIeHUS 3a/1a4 Ha HaX0XICHUE YHCIia
00BEKTOB UM KOMOMHAIIHH.

yYyi

YMeHue CTaBUTh eI U 3a/1a9H,
IUTAHUPOBAThH JIESATEILHOCTD, TPOBOIUTD
caMOAaHaJIu3 U CAMOKOHTPOJIb
JESITEIbHOCTH.

YMeHue npoBOJIUTh OPraHu30BaHHbIN
nepebop BapuaHTOB, pabOTaTh MO
MpaBUITy U 00pasIry.

YMeHne KOHTaKTUPOBaTh CO BCEMU
y4aCTHUKaMU y4eOHOTro Ipoliecca.

Hrorosoe
NMOBTOPEeHHE

[TocTanoBka LenH u 3a/1a4 pU
NOBTOpeHUH MaTepuaina. [lnanupoBanue
yueOHOM e TEIILHOCTH Ha YPOKE U JIoMa.
[ToaBenenue utora, KOPPEKIMs 3SHAHUM.
CaMOKOHTpOJIb.

Coaep:xxanue Kypca «Ajareopa-9»

COI[ep)KaHI/IC Kypca

XapaKTepI/ICTI/IKa BHAOB ACATCIIBHOCTH

[Tnanupyemsble pe3yabTaThl 00yUeHUS

IToBTOpEHUE Kypca
aare0OpsI 8 kiacca

AxTyanusanus 3HaHUH 3a Kypc
anreOpsl 8 Kiacca

HepaBencrsa u
CHCTEMBI
HEPaBEHCTB
JIuHelHbIe U
KBaJlpaTHbIE
HEpPAaBEHCTBA.
Panumonanbubie
HepaBeHCTBa. Merog
WHTEPBAJIOB.

ITocranoBka nenu u 3aaa4. [Tnanuposanue
y4eOHOIl IeITETbHOCTH Ha YPOKE U IOMa.
IlonBenenue utora Ha ypoke: 4TO HOBOTO
y3HaJIH, YeMy Hay4dmincb. CaMOKOHTPOJIb
U KOPPEKLMsI 3HAaHUH.

YUrenue yqe6H1/H<a C IOCJIBXO OCBOCHUA
HOBBIX 3HaHHﬁ, H3BJICUCHUC I/IH(I)OpMaI_[I/II/I
B COOTBETCTBUHM C TEMOM YpOKa nu

YMeHue pacrno3HaBaTh BUbI
HEpaBEHCTB: JIMHEWHOE, KBaJpaTHOE,
pannoHaIbHOE, U BEIOUPATh CIIOCO0
pewieHust. OCBOEHUE pa3IUYHbIX
METO/IOB PELIeHNs HEPAaBEHCTB U
CHCTEM HEpaBEHCTB. Y MEHUE CTPOUTH
reOMETPUYECKYIO MOJIENb PEIICHUs
HEPaBEHCTBA U CHCTEM HEPABEHCTB.
YMeHne HHTepnpeTUpOBaTh




MHoxecTBa 1
onepanuu HaJl HUMHU.
Cucrembl HEpaBEHCTB.

3aJaHUEM YUYUTEII.

Beinonnenue ynpaxxHeHul 10 IpaBuiLy,
00pa3ily ¥ aIrOpUTMY MPH PEIICHUN
HEPaBEHCTB M CUCTEM HEPaBEHCTB.
HccnenoBanue 3HaKOB HEPAaBEHCTBA Ha
YHCIJIOBBIX IIPOMEXKYTKAX, OTOOD
PE3yNIbTaTOB PEIICHHUS.

[Touck, oOHapy)KEHHE U UCTIPABIICHUE
OoLIMOOoK.

TTonsenenue uroros. CaMoOIleHKA 3HAHUHA.

pe3yibTar.
OcBocHUE MOHATHII MHOXKECTBO,
AIIEMEHT MHOXECTBA, ITyCTOE
MHOYECTBO, IT0IMHOXECTBO,
00BbEIMHEHNE U TIEpECeUEHNE
MHOYECTB. Y MEHHUE TTOKA3bIBATh
00beIMHEHNE U TIEpeceUeHne
MHOYECTB C TIOMOIIBIO KPYTOB
Diinepa, Ha YUCIOBOH NPsAMO U
KOOPJAMHATHOM MJIOCKOCTH.

YYA

YMeHne CTaBUTh 1N, IUTAaHUPOBATh
CBOIO JIESITEITLHOCTh, OCYIIECTBIISATH
CaMOKOHTPOJTb I CAMOOIICHKY.
YMeHne HaxoIuTh HH(HOPMAIIHIO B
yuyeOHHKE 10 3a/laHHOM TeMe. YMeHue
BECTH JIMaJIOT, YMEHHUE CIYIIATh,
apryMEHTHPOBAHO BBHICKA3bIBATh CBOH
CyXKJieHus. YMeHne paboTaTh 10
NPaBUITY, aJITOPUTMY, 110 aHAJIOTHH.
YMeHne aHAIM3UpOBATh CBOU
NeWCTBUS, TIPOTHO3UPOBATH H
OIICHUBATh PE3yNIbTaT. Y MEHHE
B3aMMO/IEHICTBOBATh C TOBAPHIIAMH I10
KJIaccy, paboTaTh B Iape v rpyIIe.

CucremMbl
YPaBHeHUil

PanmmonanpHoe
YpaBHEHUE C ABYMS
[I€PEMEHHBIMU.
Pewrenne ypaBHeHus
p(xy) =0.
dopmyia pacCTOsIHUSA
MEXy IBYMs
TOYKAMH
KOOPAWHATHOU
IIJIOCKOCTH.
YpaBHeHue
OKPYXHOCTH.
Cucrembl ypaBHEHUI
C AByMs
MePEMEHHBIMU.
Pemenue cucrem
YpaBHEHUM.
HepasenctBa u
CUCTEMBI HEPABEHCTB
C AByMs
IIEPEMEHHBIMU.
Mertons! pereHus
CUCTEM ypaBHECHMUI.
Cucrembl ypaBHEHU I

[TocranoBka 1ienu u 3aaad. [nanuposanue
y4eOHOM IesTENPHOCTH Ha YPOKE U JIoMa.
[TonBenenne nTora Ha ypoke: 4TO HOBOTO
y3HaJH, YeMy Haydusiuch. CaMOKOHTPOJIb.

CaMocTosATenbHOE N3yUeHUE MaTeprasa
ydeOHHKa, U3BJICUCHUE YICOHOM
nH(OPMALIUK O METO/IaX PEIICHUS CUCTEM
YpaBHEHUH.

WHTerparus 3HaHM 110 anredpe u
TEOMETPHH MPU U3YYCHUH U IPUMEHEHUH
B PEIICHUU 3a]]a4 TEM PACCTOSHHE MEXKIY
JIBYMsI TOYKaMU B KOOPAMHATHOM
IJIOCKOCTH, YpaBHEHHUE OKPYKHOCTU U
ypaBHEHUE MPSIMOU.

[IpuMeHeHne rpaduIecKUX METOIOB MIPH
pELIeHUN YPAaBHEHUI, HEPABEHCTB U
cucreM ypaBHeHui. MccnenoBanue
B3aMMHOTO PACMOJIOKEHHS TPaPHUKOB
ypaBHEHUI pAMOil, mapabobl,
rUnepOoIIbl U AP. C OKPYKHOCTHIO.

MoenupoBaHue peaabHbIX CUTyalluid B
BHJIE CHCTEM ypaBHeHul. OcBOeHUE
HOBOT'O BH/Ia 33]1a4 Ha
IIPOU3BOIUTENBHOCTD.

Yuacmue 6 npoexmmoii desmenvnocmu

3HaHHWE YpaBHEHUN OKPYKHOCTH,
psIMOH, TapaboJIbI, TUTIEPOOJIBI,
YpPaBHEHUH C MOJTYJIEM.

YMeHue npuMeHsTh B pelIeHUN
CUCTEM ypaBHEHUH rpaduyeckue u
AQHAIUTUYECKUE METObl. Y MEHHE
BBINIOJIHATH MpeoOpa3oBaHue
yYpaBHEHUH, BXOJISIINX B CUCTEMY,
BBOJUTH HOBYIO IIEPEMEHHYIO,
UHTEPIPETUPOBATH U OLIECHUBATH
pe3ynbTar.

YMeHue npuMeHsTh CUCTEMBI
ypaBHEHUH B pPeILlICHUU 33/1a4.
OcBoeHue NPUEMOB pelIeHUs 33a/1a4 Ha
MPOU3BOIUTENBHOCTD TPY/IA.
YMeHue npoBOAUTH aHAIIU3 U
rpaduueckoe uccieI0BaHnue PEIIeHHUs
CHUCTEM YpaBHEHMI1, B TOM YHUCJIE C
ypaBHEHHEM OKPY>KHOCTH, JIeJaTh
BBIBOJIbI I UHTEPIPETUPOBATH
pe3yNbTaT UCCIIEOBAHUS.

Yy

YMeHue CTaBUTh LIETH, IIIAHUPOBAThH
CBOIO JIEATEIbHOCTD, OCYIIECTBIISTh
CaMOKOHTPOJIb U CAMOOILICHKY.

YMeHne untath MaTeEMaTUUECKUI
TEKCT U HaXOJAUTh HH(HOPMAIIHIO B




KAaK MaTeMaTUYECKHUE
MO/IENIH peabHbIX
CUTYyaLUi.

«Cucmemvbl ypasHeHull KaKk
MamemamuyecKue Mooeiu peaibHblxX
cumyayuily, «KusHb 80Kpye HAC: 3a0adu
Ha NPOU3800UMENbHOCTIb Y.

PaGora B mape, rpymrre.

[Touck, oOHapyXeHHE U YCTpaHEHUE
OIMOOK MPH BHIIOJTHEHUN BBIYHCIICHU,
MOCTPOEHHNH TpadUKOB U TPpeoOpa3oBaHUuU
BBIPAXKEHUH, PELICHUU YPAaBHECHMIA,
BXOJIIKX B cuctemy. OrieHka
JOCTOBEPHOCTH U MHTEPIIPETALIUS
pe3yibTara peneHusl.

HOI[BGI[GHI/IC HUTOI'OB: YTO HOBOI'O Y3HAJIH,
yemy Hayyminch. CaMOOlleHKa 3HaHUH.

yueOHMKE 110 3a/laHHON TeMe. YMeHue
Ha HaIJIAJHO-MHTYUTUBHOM YpOBHE
IPOBOJUTH HAOIOACHUE,
UccIeJ0BaHNe, aHAJIN3, JIeNaTh
BBIBOJIbI. Y MEHUE MTEPEBOIUTH
UH(POPMALIUIO C HATJISAHO-
MHTYUTHBHOTO YPOBHS Ha pabOUmii
YPOBEHb BOCTIPUATHS. Y MEHUE
paboTaTh 1O MpaBUIly, AITOPUTMY,
00pasiy. YMeHue oCyliecTBIsATh
NPUKHUIKY U OLIEHKY pe3yibTaTa ¢
TOYKH 3PEHHUS €TO JI0OCTOBEPHOCTH.
YMeHne JTOTHYeCKH MBICITUTD,
paccyxaarb, JOKa3bIBaTh
YTBEPKICHHUS.

YMeHue BECTH THATIOT, YMEHUE
CIyIIaTh, apTYMEHTUPOBAHO
BBICKA3bIBATh CBOU CYXKICHUSI.
YMeHmre B3anMOIeHiCTBOBATE C
TOBapHIIIAMU T10 KJIACCY B I€IOBOM
CUTYaINH.

Yucisosbie pyHKIHT

OyHKIUS.
HezaBucumas u
3aBHCHMAas
NepeMeHHBIE.
Onpenenenue
YUCIIOBOM (PYHKITHH.
OO0macth
ompeecHus 1
0071aCTh 3HAUEHHH
byHKINHA.
EcrecTtBennas
00J1aCTh OTIpeIeTICHUS
¢byskun. CrnocoObl
3aaHus QYHKIIUH.
CpoiicTBa (hyHKIIMIA.
YeTHEbIE U HEYETHEIE
GbyHKIMH. AJITOPUTM
HCCIEI0BAHUS
GyHKIIMHM Ha
4eTHOCTh. ['paduku
YETHOM M HEUETHOM
byHkmit. OyHKIHHA
y=x" (EN),
HUX CBOMCTBA U
rpaduku. OyHKIuu
yv=x""(n€N),
MX CBOMCTBA U
rpaduku. OyHkuus

[TocTaHoBKa M ¥ 3a/1a4 HAa KXKJIOM
ypoke. [limannpoBanue yueOHOM
NEeSITeIbHOCTH Ha YPOKE U JIOMa.
[ToaBenenue uTora Ha ypoke: 4TO HOBOTO
y3HaIIU, YeMy Hayduiuch. CaMOKOHTPOJIb
M CaMOOIIEHKa 3HaHUH.

Onrcanne CBOMCTB (yHKITHI
3 k a5 —
y=kx?v=—,v=ax®*+bx +cy=+xy=lx]
x

HccnenoBanue GyHKIUH.

3ananue QyHKUUNA pa3HBIMH CIIOCOOaMU U
MOCTPOCHHE IPAPUKOB.

N3ydeHne HOBBIX CBOMCTB (PYHKIIWIA:
YETHOCTh M HEUETHOCTh. MccnenoBanne
(GyHKLUI Ha YETHOCTh U HEYETHOCTh
COTJIaCHO AJIFOPUTMY.

N3ydenue cBoNCTB GyHKIUN
y=x"(meN), y=xT"nmeN), y=7x,
noctpoeHue ux rpapukos. [Ipumenenue
rpaduKoB QYHKIMH K pelIeHuto
ypaBHEHUH, HEPABEHCTB, CUCTEM
ypaBHEHHUH U HEPABEHCTB.

Yuacmue 6 npoexmmoii dessmenvnocmu
«Onucanue peanvbHbiX NPOYECco ¢
NOMOWbIO 2paghukos hyrKyu

P— T P— -1
y=x"(nEN) y=x""(nEN)»,

[Touck pemreHust B mpoOIEMHOM CUTYaINH:

HCTOYHOCTHb M HEJOCTATOYHOCTD

YMeHue BBIYUCIIATh 3HAUCHUS
GYHKIIWN, 3a1aHHBIX (OPMYITaMH,
COCTaBIIATH TaOIUIIbI 3HAYCHHI
(GbyHKIMH, pacio3HAaBaTh BUIbI
M3y4aeMbIX (QYHKIIHH, CTIOCOOBI UX
3aJlaHusl, CTPOUTH rpaduKH,
OTIMCBHIBATh CBOMCTBA (DYHKIIHH,
OCYILIECTBIISATH apasuIeIbHbIN
nepenoc rpapuka pynkuuny = f(x)
Ha KOOPAMHATHOM MJIOCKOCTU. YMEHHE
UCI0JIb30BaTh (DYHKIIMOHAIBHYIO
CUMBOJIMKY JJISl 3aIIUCH
pa3zHoo0pa3HbIX (PAKTOB, CBSI3AHHBIX C
paccMaTpuBaeMbIMU (PYHKIHSIMU;
UCIO0JIb30BaTh ()YHKIIMOHATIBHO-
rpaduyueckue npeacTaBIeHUs IS
pellleHns U UCCIIeIOBAHUS YPaBHEHUH,
pellIeHrs CUCTEM YPaBHEHUU U
HEPABEHCTB. Y MEHUE HAXOIUTh
pelieHre B mpoOJIeMHO CUTYyalUH.
Yy

YMeHue cTaBUTh LI€TH, MIIAaHUPOBAThH
CBOIO JICSITENILHOCTb, OCYIIIECTBISTh
CaMOKOHTPOJIIb U CAMOOIICHKY.

YMeHue 0CoO3HaHHO YUTaTh
MaTeMaTHYeCKUH TeKCT, HAXOJUTh
UHpOpMaLKIO B yUeOHHKE I10
3aJJaHHOM TeMe. YMeHHe Ha HarJIsIHo-
UHTYUTUBHOM YPOBHE ITPOBOIUTh
HaOJII0/IeHNe, UCClIeIOBaHUE, aHAIU3,




}’=%E,ee

CBOICTBA U IpauK.

pUMEHEHHs rpauIeckoro MeTo1a
pEIICHHUs ypaBHEHUS & = X" — 110
aHaJIOTHH C pelIeHueM pobIeMbl X° = @,
3HAKOMCTBO C HOBOM MaTeMaTHYECKOU
MOJIENBI0 V.

PaGora B mape u rpymrre.

HOI[BGI[GHI/IG HUTOI'OB: YTO HOBOI'O Y3HAJIH,
yemy Hayyminuch. CaMOOlIeHKa 3HaHUH.

JIeTIaTh BHIBOJIBL. Y MEHHUE TIEPEBOIUTH
UHGOPMAIIHIO C HATIISTHO-
WHTYUTUBHOTO YPOBHsI Ha pabouwnii u
nanee Ha GopManbHBIN YPOBEHb
BOCTIPHATHSA. YMEHHE peniarh o
00pa3ily u aNropuTMy, MPOBOJAUTH
AHAJIOTHUU. YMEHHE OCYIIECTBIATh
IPOEKTHYIO IESTETbHOCTb.

YMeHue BECTH IHAIIOT, YMEHUE
CIIyliaTh, apryMEHTUPOBAHO
BBICKA3bIBAaTh CBOM CYXKCHHUSI.
YMenue ObICTPO BKITIOYATHCS B
JeSITENIbHOCTh, B3aUMOJIEHCTBOBATD C
TOBapHUIIaMH 110 KJIACCY B JEJIIOBOU
CUTYaIlUH.

IIporpeccuu

Yucnoswie
MOCJIEA0BATENHLHOCTH.
Crioco0Onl 3a1anust
YUCIIOBBIX
MOCJIEIOBATEIBHOCTEH
(aHAMMTHYECKUH,
CIIOBECHBIH,
PEKYPPEHTHBIN ).
CBolicTBa YHCIOBBIX
OCJIEI0BATEIbHOCTEN
. Apudmernueckas
nporpeccus. Dopmyna
n-ro uneHa. ®opmyna
CYMMBI YJICHOB
KOHEYHOM
aprupMeTHIECKON
MIPOTPECCHUH.
XapakTepuCTHIECKOE
CBOMCTBO.

I'eomerpuueckas
Iporpeccus. .
®opmyna N-ro 4ieHa.
dopmyiia CyMMBI
YJIEHOB KOHEYHOU
reOMETPUUECKON
IIPOTPECCUMN.
XapakTepucTUyecKoe
CBONCTBO.
IIporpeccun u
0aHKOBCKHE PacyUeThl.

[TocraHoBKa 1eNM U 3a/1a4 Ha yPOKE.
[1nanupoBaHue yueOHOU NeATEIBHOCTH Ha
ypoke u noMa. [logsenenue urora Ha
YPOKE: 4TO HOBOTO y3HAJIH, UEMY
Hayuymiuch. CaMOKOHTPOJIb U CAMOOLIEHKA
JTOCTHKEHUH.

N3yuenue matepuana yueOHUKa C LEbIO
OCBOECHUS
MOHATHSIMU:TIOCJIEI0BAaTEIbHOCTD, 3a/1aHUE
MOCJIEIOBATEILHOCTH, TpapuK
MOCJIeI0BATENbHOCTH, (hopMysa N-ro
wieHa. OCBOEHUE NOHATHI
apudmeTnyeckas u TeoMeTpuyIecKas
Mporpeccuu, BeIBOJ GopMya N-TO YiieHa,
CYMMBI 4JICHOB KOHEYHOU
apuMETUYECKON U TEOMETPUUECKOMN
MIPOrPECCUH, XapaKTEPUCTHUECKUX
cBoiicTB. MccnenoBanue
MOCJIEIOBATENILHOCTEH, B TOM YHCIIe
apuMeTUYecKoil ¥ reoOMeTpUUECKO
nporpeccuii. BeinonHenue yrnpaxxHeHUn
Ha nmpuMeHeHue Gopmya N-TO YiieHa,
CYMMBI 4JICHOB KOHEYHOU
apuMeTUYEeCcKoil 1 reOMeTpPUUECKOMN
MIPOrPECCUU, XapaKTEPUCTUIECKUX
CBOWCTB.

MoenupoBanue 0aHKOBCKHX pacueToB C
MOMOIIIbIO ITporpeccuit. Pabora B rpymre.

Yuacmue 6 npoexme «IIpocpeccuu xax
MamemamuyecKue Mooeiu peaibHblxX
cumyayui.

OcylecTBIeHUE CAMOKOHTPOJISI PELIICHHS,
oOHapyXeHHE, TIOUCK U YCTPAHCHUE
OLIN0O0K.

O3HakoMJIEHUE C HOBOM
MaTeEMaTHYECKOHU MOJIEIBIO —
YHCIIOBas MOCJEI0BATENbHOCTD,
apudMeTHIecKass 1 TeOMeTprUIecKas
IIPOrpeccuu, crnocodamMu 3aJaHus
noclieIoBaTeIbHOCTEN, popMyTamMun-
ro 4jieHa, TpaduKaMUIUCIIOBBIX
IIOCJIEI0BATEILHOCTEN. 3HAHNE
dbopMyn N-TO wieHa, CyMMbI YWIEHOB
KOHEUYHOU apuPMETHIECKON 1
F€OMETPUYECKON TPOTPECcCHH,
XapaKTePUCTHUECKUX CBOMCTB.
OcBoeHHE HOBOW TEPMHUHOJIOTHH,
HOBBIX CUMBOJIOB U 0003HAYEHMUIA.
YMeHue pacrio3HaBaTh
apuQMETUUECKYIO U TEOMETPUUYECKYIO
MPOrPECCUU, HAXOIUTh HEU3BECTHBIN
KOMITOHEHT (POpMYJIbI N-TO YJIeHa,
dbopMyIbl CyMMBbI KOHEYHOMN
apupMeTHIecKon Wi
FEOMETPUYECKON TPOTPECCHH,
MPUMEHSTh XapaKTePUCTUUECKOE
CBOWCTBO MIPOTPECCUU. 3HAHUE
(bOpMyITBI CIIOKHBIX TPOIIEHTOB.
YMeHue npou3BOAUTH HECIOKHbBIE
pacueTsl MPOLIEHTOB OaHKOBCKHUX
onepanuii. YMeHue MOIEIpOoBaTh
peanbHbIe CUTYallUU C TOMOILBIO
MOCJIE10BATENILHOCTEN.

Yy

YMeHue CTaBUTh LENH, IJIAHUPOBAaTh
CBOIO JIEATEIbHOCTh, IPOrHO3UPOBATh
pE3yNbTaT, OCYIIECTBIIATh
CaMOKOHTPOJIb U CAMOOILICHKY.

YMeHne untath MaTeEMaTUUECKUI
TEKCT U HaXOJAUTh HH(HOPMAIIHIO B




yueOHMKE 110 3a/laHHON TeMe. YMeHue
YUTaTh YTBEP)KJICHHS, 3alIMCAHHbIEC HA
MaTEeMaTHYECKOM S3bIKE B 3HAKOBO-
CHUMBOJIBHOH opme. YMeHue
Ha0JII0aTh, HAXOUTh
3aKOHOMEPHOCTH, BBIJIBUTATh
TUIOTE3bI, IPOBOAUTH 00OCHOBAHUE.
YMeHne nepexoauTh OT HarJIsTHO-
UHTYUTHBHOTO YPOBHS BOCHPHUSATHS K
pabouemy u nanee hopMaIbHOMY
YPOBHIO. Y MEHHE MPOBOJIUTH aHAJIU3,
UCCIIeIOBaHMe, AejaTh 000CHOBaHHBIC
BBIBOJIbl. Y MEHHE BBITIOJIHATH
neiictBus no Gopmyrie, IpaBuily,
00pas1y. YMeHne MoJeIupoBaTh
peasbHbIe CHUTYallud. Y MEHHE
OCYIIECTBIISITh MHHU TIPOCKTHYIO
JeSITeTbHOCTb.

YMeHue BECTH THATIOT, YMEHUE
CIyIIaTh, apTYMEHTUPOBAHO
BBICKA3bIBATh CBOU CYXKICHUSI.
VYMeHnue B3auMoIeiICTBOBATE C
TOBapHIIAMU IO KJIACCY B I€JIOBOM
CUTYaIuH, padoTaTh B Iape W TPYIIIIE.

JIeMeHThbI
KOMOMHATOPHUKH,
CTATHUCTHKHU H
Teopuu
BEPOATHOCTEM

KombunaropHsie
3agaun.lIpaBuiio
YMHOKEHUS.
dakTopua.
[TepecranoBku.

CraTtucruka — qu3aiia
uHpopmanuu.I'pynnu
pOBKa HH(OPMALHH.
OOt psix JaHHBIX.
KpatHocTb BapraHThI
U3MEpEHUS.
Tabnuunoe
IpeJCcTaBIeHNe
uHpOpMalnu.
Yacrora BapuaHTHI.
I'padpuueckoe
IpeJCcTaBIeHNE
uHpOpMaIuu.
[Tonuron
pacripeiesieHus
JTAHHBIX.
I'mcrorpamma.

[ToctaHOBKa 11eNK U 3a/1a4 HA KOXKJIOM
ypoke. [lmanupoBanue yueOHO#M
JEeSATETPHOCTH Ha YPOKE H JIOMa.
[MonBeneHue urora Ha ypoKe: YTO HOBOTO
y3HaJM, yeMy Haydminch. CaMOKOHTPOJIb
Y CaMOOIICHKA JIOCTUKCHUH.

Habmronenue, yctanoBiieHue
3aKOHOMEPHOCTH MpH Hepedope
BAapUAHTOB, IOCTPOCHUU JiepeBa
BAapUAHTOB, BBIBOJI IIPaBHIIa
KOMOUHATOPHOTO YMHOKEHHSI.

VYyactue B MpoBEICHUH SKCIIEPUMEHTA.
C6op, 0OpaboTKa U MpeacTaBICHUE
nHpOpMaIuu.

O3HakoMJIeHHE C HOBOM MaTeMaTH4eCKOM
MOJEJIBIO — KJIACCUYECKON BEPOSITHOCTHOM
CXeMOM U MpUMeHeHue GopMyIbl s
[OJICUETa BEPOSITHOCTH. MaTemaThueckoe
MOJEIMPOBAHNE IIPOCTENIINX
BEPOSATHOCTHBIX CUTYaIIUH.

Munu npoexm «Hepol u 6epossmuocmu
coobIMULLY.

YMeHune npuMeHsATh OCHOBHBIE
METO/Ibl peIIeHUs] KOMOMHATOPHBIX
3ajia4: nepedop BapHaHTOB,
IIOCTPOCHHE JIEPEBA BAPUAHTOB,
IIPABWJIO YMHOKEHUs. Y MEHHE
IPUMEHSATH [IPABUIO KOMOMHATOPHOTO
YMHOKEHUS AJIS PELEHUs 3a7a4 Ha
HaXO0K/JEHHUE Yncia 00BEKTOB WK
KOMOWHAIIUIA.

OcBoeHue noHATHA (hakTopHal,
YMEHHE IPUMEHSATH ONIPEACICHUE
(baxTopHana B pelieHUH
KOMOMHATOPHBIX 33/1a4.
O3HakoMJIEHHE C HOBOU
MaTEMaTHYECKON MOJEIIBIO —
KJIACCUYECKOM BEPOATHOCTHOM CXEMOM
u GpopmyIoil i nojcuera
BEPOSITHOCTH.

3HaHHME OCHOBHBIX BUJIOB CIy4ailHBIX
COOBITUI: TOCTOBEPHBIE,
HEBO3MOKHbIE, HECOBMECTHBIE
COOBITHS, COOBITHS,
IIPOTUBONIOJIOKHBIE JAaHHBIM; CyMMa
JIBYX CIy4alHBIX COOBITHI. YMeHue
IPOBOJUTH JIOKA3aTeIbCTBO (POPMYI U
TEOPEM.

3HAHME YUCIIOBBIX XapaKTEPUCTUK
uH(OpMaIny, MOJy4eHHOH B




YucioBble
XapaKTePUCTUKHU
JTAHHBIX U3MEPEHUS.

BeposTHOCTS.
CoOrsiTHE.
Knaccuueckas
BEpPOSTHOCTHAS CXEeMa.
[IpoTHBOMIOJIOKHBIE
COOBITHSL.
HecoBmecTHrIe
CcOOBITHSL.
BeposTHOCTE CyMMBI
JIBYX COOBITHIA.

pe3yibTaTe SKCIepUMEHTa. Y MEHHE
MPOBOJMTH IKCIICPUMEHT. Y MCHHE
HCII0JIb30BaTh METO/IBI
CTaTUCTHYECKOH 00paboTKH
pe3yabTAaTOB H3MEPEHUMN, TIOTYICHHBIX
TIPH MPOBEICHUU IKCTICPUMEHTA.
YMeHue rpynnupoBarh JaHHbIE,
MPOBOJIUTH 00PaOOTKY JTAHHBIX,
MPEIICTABIISITh HHPOPMAITUIO B BUC
Ta0JHII, IUarpamMm, TUCTOTPAMM,
rpaduKoB.

Yy

YMeHue CTaBuTh MeIThb U 3a/1a9H,
TUTAHUPOBATH JICATSITHHOCTD,

BepositHocTh
MIPOBOJIUTH CAMOAHAJIN3 U
MIPOTUBOTIOJIOKHOTO
CaMOKOHTPOJIb e TEIHHOCTH.
COOBITHSL.
YMeHne npoBOJAUTH SKCIIEPUMEHT,
DKCIEpUMEHTAIbHbBIE
n00BIBaTh, 00padaTHIBATh U
aHHBIE U
MPEACTABIATH HHHOPMAIIHIO,
BEPOSTHOCTH p 5
N ab0TaTh 1O MPaBUIy U 00pa3iLy.
COOBITHH. b p y pasiy
YMeHne KOHTaKTUPOBATh CO BCEMH
CratucTuueckas
. yY9acTHHUKaMH y9eOHOTO mpoIiecca.
YCTOMYHBOCTH U
CTaTUCTHYECKAs
BEPOSTHOCT.
HTorosoe [ToctanoBka 11e1u U 3a1a4 npu
NMOBTOPEHHE MOBTOpPEeHUH MaTepuaina. [InanupoBanue
YuciaoBbie y4eOHOM IesTENHPHOCTH Ha YPOKE U JIoMa.
BBIPAKEHUSI. [TonBenenue nrora, KOPPEKIUs 3HAHUH.
AnreOpanveckue .
IToaroroBka K UTOrOBOM aTTECTALIUH I10
BBIPAKEHUSI.

DYHKIUU U TPAPUKH.
YpaBHeHus u
CUCTEMBbI YPaBHEHUU.
HepagencrtBa u
CUCTEMBbI HEPABEHCTB.
3amaun Ha
COCTaBJICHUE
YPaBHEHUH WU
CUCTEM ypaBHEHMII.
Apucgmer. u reomerp.
MIPOTPECCUMN.

MaTCMaTHKE. CaMOKOHTpOJ'II).




Paszgea II1. TemaTuyeckoe niiaHupoBaHue

7 xiaacc

CornacHo denepanpHOMYy 0a3MCHOMY yueOHOMY TUTaHY JUIS 00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit @enepanuu Ha u3ydyeHue anredpsl B 7 kiaacce otBoautcs 102 yaca us pacuéra 3
qaca B HEJIEIIO.

YueOHO-TeMaTHYeCKHUIi IaH

I'naBa | U3yyaemblii MaTepuas KoJu-Bo KonTpoibHbie
4acoB padoThI

1 IToBTOpEeHue Kypca 6 Kiacca. 2

2 Marematudeckuil s136IK. MaTeMaTHueckast MOJIEND. 11 1

3 Jluneitnast pyHKus 11 1

4 Cuctembl JOBYX JWHEWHBIX ypaBHeHMHA ¢ 1Byms | 12 1
TepeMEHHBIMU

5 CreneHb ¢ HATYpaIBHBIM TTOKa3aTeeM U e€ cBolicTBa | 6

6 Onnounensl. Oniepaniuy HaJl OJTHOWICHAMM. 8 1

6 Muorounensl. Oniepanyy HaJl MHOTOWICHAMHU. 14 1

7 Pa3noxeHrne MHOrO4IeHOB Ha MHOKHTEIH. 17 1

8 dynxuus y = X, 9 1

9 DJIEMEHTHI CTATUCTUKHA U TEOPUH BEPOSTHOCTEN 5

10 O06o0m1aroIee MOBTOPCHHE 7 1
UTOI'O 102 8

IIpenonaBanue Kypca OpHEHTHPOBAHO HA MCIIOIb30BaHUE YUYeOHNKOB:
1. Mopakosuu A.I'. Anrebpa 7 ki1.: B nByx vactsax. Y. 1: YueOHuk 1151 00111€00pa3oBaTeIbHBIX

yapexaennit / Maemosuna, 2015.
2. A.I'. MopnkoBu4, Anredpa. 7.: B nByx wactax. Y. 2: 3agaunuk ajs 001meo0pa3oBaTeIbHBIX
yapexaeauit /— M.: Muemosuna, 2015

Auareopa 8 kiacce

(34, 34nenenn)

Ne | Tema KosanuecTBo yacos

1 | I[loBTOpeHHE 3

2 | AnreGpandeckue qpoou. 21

3 y=+/x 18
OyHkuums . CBolicTBa KBaApaTHOTO KOPHS

4 y=1= 17
KBagparnunas gpynkuus. OyHkums *

5 | Kazgparusle ypaBHeHUs. 21

6 | Hepasencraa. 12

7 | O6o6maroniee NOBTOPEHHE 4

Hroro 102

l’[penouaBaHne KypCa OPUCHTHPOBAHO HA HCITIOJIb30BaHUE y‘leﬁHI/IKOBI
1. Mopakouy A.I'. Anre6pa. 8 wiu.: B aByx wactax. Y. 1: VYuebHuk s

o0mreo0pazoBaTenbHbIX yupexaeHuit / M.: Muemo3suna, 2015.




2. Aurebpa. 8.: B nByx vactsx. Y. 2: 3agaunuk i o011eo0pa3oBaTebHbIX YApeKaCHUi 7 /;
nox pea. A.I'. Mopakosuua. — M.: Muemo3uHa, 2015

Aureopa 9 kiacce

(44, 34nenemnn)

Ne Tema KoimuecTBo
4acoB
1 IloBTOpEHNE 5
2 PannoHasibHbIe HEPaBEHCTBA M UX CUCTEMBI. 18
3 CucTeMbl ypaBHEHHIA. 21
4 Uwncnoble QYHKINN. 29
5 [Tporpeccun. 22
6 OnemMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU 30
BEPOSATHOCTEM.
7 O6o0mmaroriee MOBTOPEHUE 11
Hroro 136

IIpenogaBanue Kypca OpUEeHTHPOBAHO HA MCIOJIL30BaHNE Y4eOHNKOB:
1. MopakoBuy  A.I'. Anrebpa. 9 kia.: B aByx wactax. Y. 1: VYueObHuk mus

001eo0pazoBaTeNbHBIX YUpexkaeHui / M.: Muemosuna, 2011.
2. Aunre6pa.9.: B aByx wactax. . 2: 3agauHuk a1t 0011e00pa3oBaTeIbHbIX yIpEKACHHM 7 /;
nox pen. A.I'. MopakoBuua. — M.: Muemo3uHa, 2011



