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PABOYAS TIPOIT'PAMMA
YYEBHOI'O ITPEJAMETA
«AJITEBPA» 7 kiacce

OCHOBHOT0 0011ero 00pa3oBaHus Ha 0a30BOM YPOBHeE

HopmaTuBHBII CpOK peain3aluy NporpaMmsl 1 roj.

2022-2023 yuebHbIit rog,

n. Jlyrosoe



HHOACHUTEJIBbHAA 3AIIUCKA

Pabouas nporpamma no yuebHOMy mpenmMeTy «Airedpa» Ha YpOBEHb OCHOBHOTO OOIIEro
00pa3oBaHMs COCTaBJICHA B COOTBETCTBUHU C TpeOoBaHusMH DenepaqbHOr0 TOCyJapCTBEHHOTO
CTaHJIapTa OCHOBHOTO OOIIero oOpa3oBaHusi U Ha OCHOBE aBTOPCKOi mporpammbl A.I. Mep3isik,
B.b. Tlonouckuii, M.C. Sfxup, E.B. bynko (Marematuka: mporpammbl : 5—11 kmaccer A.T.
Mepssk, B.B. ITononckwuii, M.C. Skup, E.B. Bytiko /.—M. : Benrana-I"pad)

JlanHasi mporpaMMa OpHUEHTHUPOBaHA Ha pPEATU3AIMI0 CUCTEMHO-JEATEIbHOCTHOTO MOJAX0/a K

mporeccy o0y4eHHst, KOTOPBI 00ECIeYrBACT COOTBETCTBUE YUECOHOH JEATEILHOCTH YUYAIIUXCS UX
BO3pacCTy U MHAWBUYaTbHOMY Pa3BUTHIO, a TAKXKe MOCTPOEHUE Pa3HOOOpa3HbIX 00pa30BaTeNbHbIX
VMHJMBUIyaIbHBIX TPACKTOPUM JIIS1 KAXKIOT0 YYaIlerocs, B TOM YKCie A1 OJapEHHBIX JIETEH.

Wzydenue yuebHOro npeamera «Anredpa» B 7 Kiacce Ha 6a30BOM ypOBHE HANpaBICHO Ha
JOCTHXKEHHE cleayroueil nean: GopMupoBaHUE Ka4eCTB JTUYHOCTH, HEOOXOAUMBIX YEJIOBEKY IS
MIOJIHOIICHHOM KM3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX MAaTEMAaTUYECKOUN NEATeIbHOCTH:
SACHOCTH WM TOYHOCTHU MBICIIH, KPUTUYHOCTU MBINUICHUA, WHTYWOHWH, JTOTMYCCKOr'O MBINIJICHUA,
HJIEMEHTOB aJTOPUTMHUYECKOW KyJIbTYphl, MPOCTPAHCTBEHHBIX NPEACTABICHUN, CIIOCOOHOCTH K
MPEOJOJICHUIO TPYAHOCTEH; OBJAJACHUE CHUCTEMOM MaTEMAaTHYECKUX 3HAHUW W YMEHUH,
HGO6XOI[I/IMI)IX AJId IIPUMCHCHUA B HpaKTI/ILIeCKOﬁ ACATCIIBHOCTH, U3YUYCHUA CMCKHBIX JUCHUILINH,
MIPOJIOJKEHHSI 00pa30BaHUsI.

Hcxons u3 nenu oOydyeHrne HampaBieHO Ha PElIeHHE CIeIyIONNX 3a4a4:

e (opMupoBaHHE MOTHBAIMKA M3YYCHUS MATEMATUKH, TOTOBHOCTH M CIHOCOOHOCTH y4alluXcs K
CaMOPAa3BUTHIO, TUYHOCTHOMY CaMOOIIPEAEIICHUIO, IOCTPOCHUIO UHAUBUAYAJIbHON TPAEKTOPUU
B U3yYEHHUHU IIPEAMETA;

e (opmupoBaHue y 00yYaIOIIUXCSI CIOCOOHOCTH K OpPTaHM3allMUd CBOEH y4eOHOU AesTenbHOCTH
IIOCPEICTBOM OCBOCHMS JIMYHOCTHBIX, ITO3HABATENIBHBIX, PETYJSITUBHBIX U KOMMYHHKAaTUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX JCHCTBHIA;

e (QopmupoBaHuEe cHeUUPUUECKUX s MATEeMAaTUKH CTUJIEH MBIIIJICHUsS,, HEOOXOIUMBIX s
MIOJTHOLEHHOTO (YHKLMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE, B YAaCTHOCTH JIOTMYECKOrO,
AITOPUTMHYECKOTO U 3BPUCTHYECKOTO.

B nocrpoennu nporpamMmMel 00ydeHus anredpe BeayIuMI METOI0JIOTHYECKUMHU OPUEHTHPAMH
BBICTYTAIOT:
® UHTErpaTUBHBIN MOAXO] K MOCTPOCHUIO O0YUYEHHS B COBPEMEHHOM LIKOJIE ¢ OpHEeHTalen
Ha MeTanpeAMETHBIE CBSI3U M 0TOOpaKEHUE POJIHM LIKOJIbHBIX MIPEIMETOB B LIEJTOCTHOM
KAapTUHE OKPY’KAOILIEr0 MUPa U UICTOPUUECKON PETPOCIIEKTUBE;
® COBpPEMEHHbIE KOHIICTILIUN MaTEMAaTHYECKOTro 00pazoBaHus B 00111e00pa30BaTeIbHOM
LIKOJIE;

® [IPUHIUI JUYHOCTHO OPUEHTUPOBAHHOTO Pa3BUBAIOIIETO O0yUEHHUS.

IIporpamma peanu3yeT aBTOPCKHE MJIEM Pa3BUBAIOLIEr0 o00ydeHus anredpe, KOTOpoe
JOCTUTAaeTCd 0COOEHHOCTSIMH M3JI0KEHHSI TEOPETHUECKOT0 MaTepHala u CUCTEMOM yIpaKHEHUH Ha
CpaBHEHHE, aHAJIN3, BBIJEICHNUE TJIaBHOIO, YCTAHOBJIECHUE CBs3eil, kinaccudukanuio, o6001eHne u
cucreMarusanuo. Ocobo aKIEHTHUPYETCs COAepKATEIbHOE PACKPHITHE aareOpandyecKux MOHSITHH,
TOJIKOBaHHWE CYIIHOCTH MaTeMaTHYEeCKHX METOJOB M OOJAaCTH HMX NPUMEHEHHs, JAEMOHCTpalus
BO3MOKHOCTEH TNPUMEHEHUS] TEOPETUUYECKUX 3HAHWW JUId pelleHus pPa3HOOOpa3HBIX 3ajay
MIPUKJIAIHOTO XapakTepa.

Pabouas nmporpamma opreHTHpOBaHa Ha ucnosib3oBanue Y MK:

e 7 Kiacc:



1. A.T. Mepansak. Anrebpa: 7 KiI.: yaeOHUK JJ1s1 o01ieo0pa3oBaTeabHbIX yupexacHuit / A. I,
Mepznsk, B. b. [Tononckuit, M. C. Sxup. — M.: Benrana-I'pag, 2021

2. JlumakTudeckue Marepuansl 1o anredpe miusa 7 kiacca / A. I'. Mepsnsk, B. b. TlomoHckuid,
M. C. Axup. — M.: Benrana-I'pad,

3. Anrebpa 7 kmacc: metonuueckoe nocooue /E.B. bymko, A.I'. Mepsnsk, B.b. ITononckuid,

M.C. Sxup. — M.: Benrana-I'pag,
4. basucHoro yuebHoro rurana Ha 2021-2022 y4eOHblii rox;

Pabouas mporpamMma CIy>KUT OPUEHTUPOM IPH TEMATUYECKOM IJIAHUPOBAHUH, OTIPENIEISIET
MHBapUaHTHYIO (00s3aTeNbHyI0) YacTh y4eOHOro Kypca, 3a MmpeaesiaMi KOTOPOro OCTaeTcs
BO3MOKHOCTh BBIOOPA BapUaTUBHON COCTABIIAIOLIECH coJepkKaHUs 00pa30BaHMsL.

KomnnuecTBo yueOHBIX 4acoB, Ha KOTOpoe paccunuTaHa PaGouas mporpamma mo MareMaTHKe
JUISL YPOBHSI OCHOBHOTO 001Iero oopaszoBanus (7ki): ABTopckas pabodasi mporpamma B 7
KJlacce paccuutaHa Ha 34 yueOHbIe Henenu; 3 yaca B Henemo, 102 yaca B roa B TOM 4YHUCIe
BHYTPHUIIPEAMETHBIN Moayib 30 yacos.

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

Copepxanue Kypca anredpbl B 7 KJacce IPEACTaBIECHO B BUJAE CIEAYIOLUIUMX COJEPKaTEIbHBIX
pasnenoB:«AJireopa», «OyHKIUN», «IJIeMEHTHI NPHUKJIATHON MAaTeMaTHKHW», «AJiredpa B
HCTOPUYECKOM Pa3BUTHM.

Copepxanne pasfena «AJaredpa» ¢dopMupyer 3HAHUS O MaTEMaTHYECKOM  SI3bIKE,
HEOOXOIUMBIE ISl PElIeHUs] MAaTeMaTUUYeCKUX 3ajad, 3a/ad U3 CMEXHBIX TUCIUIUIMH, a TaKXKe
MPaKTUYECKUX 3a4ad. B maHHOM pasnene ¢dopmupyercsl IeNOCTHas cucTeMa Mpeodpa3oBaHUN
anredpanvecknx BhIpaXEHUH, KOTOpas CIYyXHUT (YHAAMEHTOM TMOKOTO M MOIIHOTO armaparta, uc-
MOJIb3YEMOTO B PEIICHUH PA3JIMYHBIX MAaTEMaTHYECKUX 3a/1a4 B Kypce anreOpbl U MaTeMaTH4eCKOTo
aHanm3a.

W3ydyeHnne wmaTepuana crnocoOCTByeT (OPMHUPOBAHUIO Yy YYALIUXCS MaTeMaTH4YEeCKOIro
armapara pelieHus 3aaad C MOMOIIbI) YPaBHEHUW, CUCTEM YPAaBHEHUW W HEPABEHCTB, a TAKKE
pELIEHNs YPaBHEHHM, CUCTEM YPaBHEHUM U HEPABEHCTB € MOAYJISIMUA U IapaMETPaMU.

MaTCpI/IaJ'I JaHHOI'O pasjciia HNpcACTaBJICH B aCIICKTC, CHOCOGCTByIOIJ_[CM (pOpMI/IpOBaHI/IIO y
ydamuxcsa YMCEHHUS IOJIb30BAaTbCAd aJIrOpUTMaMMU. CYI]_[eCTBeHHaSI pPOJib IpHU 3TOM OTBOAUTCA
Pa3BUTHUIO AJITOPUTMUYCCKOrO MBIIJIICHUA — Ba)KHOH COCTaBJ'IHIOH_[eﬁ HHTCIIJICKTYAaJIbHOI'O
Pa3BUTHA YCTIOBCKA.



kiacce | KommuectBo | KommuectBo | O6miee KomnuectBo | Cpok peanuzanuu:

4acoB B | y4eOHBIX KOJIMYECTBO | KOHTPOJIbHBIX

Lens HEeII0 HeJelb 4acoB paboT 3a rof
7 3 34 102+4(u3 11 1 rox
cozie
TCOMETPHUH)

pxaH
us
pasne

na «@yHKUHW» — TOJTy4YeHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHHHM 0 (QYyHKIUU KaK BaskHEHIIeil
MaTEeMaTHYeCKONH MOJIENH ISl ONMUCAHHS M HCCIEeOBaHUS MPOIECCOB U SIBJICHHUM OKPY’KaIOLIETro
MUpa.

Copepxanue paszena «JeMeHThbl NPHKJAJAHON MaTeMATHKHM» PpacKpblBacT IPUKIAAHOE U
IIPAKTUYECKOE 3HAYEHHE MATEMAaTHMKM B COBPEMEHHOM MHpe. Marepual NaHHOIO  paszjelna
CTIOCOOCTBYET (POPMHUPOBAHUIO YMEHUS MIPECTABIATh M aHAIM3UPOBATH PA3TUYHYIO HH(pOpMAIHIO,
IIOHMMAaHHMsI BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

MECTO YYEBHOI'O IIPEJIMETA B YYEGHOM IIJIAHE

I'paduk npoBegeHHs1 KOHTPOJIBbHBIX padoT Mo ajnredpe
7 knace 2021-2022 y4edHblii rojg

Ne Tema JlaTa
NpoBeIeHHUs!

1 CamocrosTenbHas pabora « BXoJHON KOHTPOIbY.

2 Konrtponsnas padora Nel o teme «JIuHeitHOe ypaBHEHHE ¢
OJIHOW ITEPEMEHHOMN.

3 KonTponbHast pabota 3a 1 4eTBepTh

4 Konrtponsnas padora Ne2 o teme «ApupmeTnyeckue onepanuu
HaJl OTHOWICHaMH. MHOTrO4JIeHb»

5 ITosryromoBoii Tect

6 Kontponbnas pabora Ne3 mo teme «MHOTOUIICHBI,
apudMeTHUecKue NeHCTBUS ¢ MHOTOUIEHAMHU, METO/IbI
Pa3I0KEHUY.

7 Konrtponbnas padora Ne4 o teme «DopMyIibl COKpaIIEeHHOTO
YMHOXKEHUSI.

8 Konrtponbnas padora Ne5 o teme «lIpumeHeHne pa3auuHbIX
CI0co00B pa3I0kKEeHHUs] MHOTOWIEHA HA MHOXKHUTEIINY.

9 KonTponbHast pabota 3a 3

10 KontposbHas padora Ne6 o teme «JIuHeiHas QyHKIU».

11 KonTponbnas padota Ne7 no reme «Cuctembl TMHEHHBIX
YpaBHEHHH C IByMsI IEPEMEHHBIMIY.

12 Kontponbnast pabota Ne§ (utoropasi)




JIMYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE PE3YJIBTATbBI
OCBOEHMUSA COIJEPKAHUSA KYPCA AJII'EBPBI

N3yuenune anreOpbl MO JaHHOH HporpaMMe CrocoOCTBYeT (POPMHUPOBAHMIO Yy YYaLIUXCS
JMYHOCTHBIX, METANpEeIMETHBIX W TPEAMETHBIX pE3yJbTaToOB OOYYEHHS, COOTBETCTBYIOILIMX
TpeOoBaHUAM (peepanbHOro rocy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO OOIIEro
o0Opa3oBaHwUsI.

JIuunocmmuuie pezynomamot.

1) BocnHMTaHHE POCCHICKOW TPAXKAAHCKOH MICHTHYHOCTH: TATPHOTH3MA, YBAXKCHUS K
OteuecTBy, OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAyKU;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh M CIOCOOHOCTH OOydaroImuxcs K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIMM K 00YUYEHUIO U IO3HAHUIO;

3) OCO3HaHHBIII BBIOOP © TOCTPOCHHME JajbHEHINCH WHIMBHIYaJIbHOW TPACKTOPHH
oOpa3oBaHMsi Ha 0a3e OpPUEHTHPOBKM B Mupe Impodeccuii U NpodecCHOHANTbHBIX
MIPEATIOYTEHNN C y4ETOM YCTOWYMBBIX IT03HABATEIBbHBIX MHTEPECOB, @ TAKKE HA OCHOBE
(GopMHpOBaHUS YBAXKUTEIBHOI'O OTHOLICHHUS K TpPYAY, pa3BUTHE OINbITa Yy4yacTHs B
COLIMAJIBHO 3HAYUMOM TPYIE;

4) yMeHHE KOHTPOJIUPOBATh, OLICHMBATh M AHAIU3MPOBATH MPOLECC M Pe3yJbTaT y4eOHOH U
MaTE€MaTHYECKOU JeATeNbHOCTH;

5) yMEHHE CaMOCTOSATEeIbHO PaboTaTh C Pa3IMYHBIMU MCTOUYHHKaMH HH(opMaimu (ydeOHbIe
ocoOKH, CIIPABOYHKKH, pecypchl IHTepHeTa U T. 1L.);

6) yMeHHe B3aMMOICHCTBOBATh C OJTHOKJIACCHHUKAMH B MPOIIECCe YICOHOM! esITEbHOCTH;

7) KPUTHUYHOCTh MBIINUICHHS, HWHUIMATHBA, HAXOJIYUBOCTh, AKTUBHOCTh MPU pEIICHHH
MaTeMaTU4YeCKUX 3a1au.

Memanpeomemmnule pezyiomamnol:

1) mepBoHaualbHBIC TPEACTABICHUS OO0 HIOSSIX W O METOAaX MaTeMaTHKH Kak 00
YHHUBEPCAJIbHOM SI3bIKE HAyKHM W TEXHUKH, O CPEICTBE MOJIECIUPOBAHUS SBJICHUWA U
IIPOLIECCOB;

2) yMEHHE CaMOCTOSTEIBHO OINPEACNATh IEIH CBOEro OOydYeHHS W MpHOOpeTaTh HOBBIC
3HAHUA, CTaBUTh U (POPMYITUPOBATH AJs ce0si HOBbIE 3a/lauu B yu€Oe, pa3BUBaTh MOTHBBI U
HWHTEPECHI CBOCH MO3HABATEIBLHOU JIESITEIBHOCTH;

3) yMEHHE COOTHOCHUTH CBOM JICHCTBHS C IUTAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JICSITEIIBHOCTH B TIPOIIECCE TOCTHIKEHHUS Pe3ysIbTaTa, OMPEesaTh CIIOCOOBI
JNEUCTBUII B paMKax TMPEMTIOKEHHBIX YCIOBHH M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEWCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallue;

4) yMeHHE OINpPEIeIATh MOHITHS, BBISABISATh UX CBOWCTBA M MPU3HAKH, CO3/aBaTh 00OOIICHUS,
YCTaHABIIMBATh AHAJIOTHH, KJIACCU(PHUIIMPOBATH, CAMOCTOSITEIIbHO BHIOMpPATh OCHOBAaHUS W
KpUTEPHUHU IS KIIaCCU(DUKALINH;

5) yMeHHWe  yCTaHABIMBaTh  NPUYMHHO-CIECACTBCHHBIC  CBSI3H, CTPOUTH  JIOTHYECKOE
paccyxJieHne, yMO3aKiIoueHue (MHAYKTUBHOE, IEIYKTUBHOE U 110 aHAJIOTMH) U JIeJaTh BbI-
BOJIHI,

6) paszButHe KOMIIETEHTHOCTH B obnactu HMCIOJIb30BaAHUSI uH(popMaIroHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

7) yMeHuEe BUAETh MAaTeMaTHUYECKYI0 3a/auy B KOHTEKCTE MPOOJEMHOW CUTYyallMd B IPYTHUX
JTUCHUIUTMHAX, B OKPYXKAIOIIECH KU3HU;



8) yMeHHe MpaBUIBHO U JOCTYITHO U3JIaraTh CBOM MBICIH B YCTHON M MTUCbMEHHOM (opMme;

9) yMeHHe HaXOIUTh B PA3IMYHBIX MCTOYHHUKAX MH(POPMAIUIO, HEOOXOMUMYIO Ul PEIICHUS
MaTEeMaTHUYeCKHUX 3aJad, U NPeCTaBIiATh €€ B MOHATHOW (opMe, NPUHUMATH pEIlIeHUE B
YCIIOBUAX HETOTHON MIJIM U30BITOUYHOM, TOYHOM MM BEPOSATHOCTHON MH(pOpMAIH;

10) ymenue o6pabaThIBaTh M aHAIM3UPOBATH MOYUYECHHYIO HH(POPMAILIHIO;

11) ymeHHe TOHMMATh W HCHOJIB30BAaTh MAaTEMAaTWYeCKUE CPEJCTBA HAMNISAAHOCTH (IpaduKH,
TaOJIULIBI, CXEMBI U JIP.) JUIS WJUTIOCTPALIUH, UHTEPIpETaIH, apryMEHTALUN;

12) ymeHue BBIIBUTATh U PEATU30BBIBATH TUIIOTE3bI IPU PEIICHUH MAaTEMAaTHYECKUX 3a/1a4;

13) noHrMaHue CYIIHOCTH AITOPUTMHUYCCKUX JCHCTBHI U YMEHHUE JICHCTBOBATh B COOTBETCTBUU
C MPEeJI0KEHHBIM AITOPUTMOM,;

14) ymeHue HaxXOJWTh pPAa3IMYHBIC CIIOCOOBI PEIICHHS MaTeMaTHYeCKOW 3ajadyd, peliaTh
MO03HABATEIbHbIEC U MPAKTUYECKUE 33/1a4H;

15) nprobpeTeHre OMbiTa BBIMOJHEHHUS IPOSKTHOM €A TSIbHOCTH.

Ilpeomemmnuie pesyromamai:

1) oco3HaHWe 3HAYCHUST MATEMATHKH IS TIOBCEJHEBHOW KU3HHU YCIIOBEKA,;

2) Tpe/ICTAaBICHUE O MAaTEMAaTHYECKOW HayKe Kak cepe MaTeMaTH4YeCKOH AeATeNbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS IIUBUIU3AIINH;

3) pa3BuTHE yMEHHH paboTaTh ¢ Y4eOHBIM MATEMaTHYECCKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOAUMYIO HH(OPMAILIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIH C TPHU-
MEHEHUEM MaTeMAaTHYECKOH TEPMUHOJIOTUM W CHMBOJIMKH, TPOBOJUTH KIACCHU(PUKAINH,
Joru4Yeckrue 000CHOBaHMUS;

4) yMeHHE ONepUpOBaTh MOHITUSMH [0 OCHOBHBIM pa3/ieiiaM COJICPXKAHHUS; YMCHUE POBOIUTh
JI0Ka3aTeNIbCTBA MATEMaTHUYECKUX YTBEPIKICHUH;

5) yMeHHE aHAJIM3HPOBaTh, CTPYKTYPHPOBATh K OICHMBATH HM3YYCHHBIH TMPEAMETHBIN
Marepuai,

6) cucreMaTHueCKue 3HAHUSA O QYHKIMIX M UX CBOMCTBAX;

7) TpaKTHYECKH 3HAYMMBIC MATEMAaTHUECKHE YMEHHSI U HABBIKH, CIIOCOOHOCTh MX MPHUMEHCHHUS
K PEIICHNI0 MaTeMaTHUYEeCKNX U HEMAaTeMaTHYeCKUX 3a]1a4, MIPeIoaratolie yMeHus:

®  BBINOJHATH BBIYUCIICHUS C IEHCTBUTEIILHBIMUA YUCIIAMH;

e pelaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPAaBHEHHI U HEPABEHCTB;

® pelaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPaBHEHUW W HEPABEHCTB C MOIAYISIMHU U
napameTpamu;

e pemarbh TEKCTOBbIE 3aJaydl apu(METHYECKUM CHOCOOOM, C IMOMOUIbIO COCTaBJIEHUS U
pelieHusl ypaBHEHUH, CUCTEM YPaBHEHU U HEPABEHCTB;

® ICIIOJIb30BaTh aire0pandyecKuil S3bIK JJIs OMHMCAaHUs MPEIMETOB OKPYKAIOIIEro MUpa U
CO3/IaHHS COOTBETCTBYIOIIMX MaTeMAaTUYECKUX MOJEIEH;

® TPOBOJUTH TPAKTUYECKHE PpACUYETHI: BBIUYMCICHUS C TPOICHTAMH, BBIYUCICHUS C

YUCJIOBBIMU  TIOCJEI0BATEILHOCTAMHM, BBIYUCICHUS CTATUCTUYECKUX XAPAKTEPUCTHK,
BBITIOJTHCHUE MPUOTMHKEHHBIX BEIYUCIICHUN;

BBITIOJTHATH TOXKJECTBEHHBIE TPEOOPa30BaHUS PAIlMOHATBHBIX BRIPAKCHHI;

BBITIOJTHSTH OTIE€paIliU HaJl MHO>KECTBAMH;

UCCIIEeIOBaTh PYHKIIMH U CTPOUTH UX TpadUKH,

YUTAaTh W HUCIOJh30BaTh MH(OPMAIHMIO, MPEACTABICHHYIO B BHJAE TaOMHUIIBI, JUAarpaMMbI
(cronOyaroit MM KpyroBoi);

e pemarh KOMOMHATOPHbIE 331a4U, HAXOIUTh BEPOATHOCTU COOBITHIA.

Coaep:kaHue y4e0HOro MaTepHaJa Kypca ajreopnl 7 Kjacca.




1. JIunHeliHbIe ypaBHEHHUS € OJHOM MepeMeHH O

VYpaBHeHus ¢ onHol nepemeHHol. KopeHnb ypaBHeHus. PaBHocunbHbIe ypaBHeHus. CBOMCTBa
YpPaBHEHUU C OJJHOM NEPEMEHHON. YpaBHEHUS KaK MaTeMaTU4yecKasi MOJIECIb PEaJIbHONU CUTYAIIUH.

JInneiiHoe ypaBHEHHE.

VYpaBHeHHe C JByMsi HepeMeHHbIMH. ['paduk ypaBHEHHS C JBYMs IEPEMEHHBIMH U €ro
CBOICTBA.

2.Iles1ble BbIpaKeHUS

BeIpakeHus ¢ nepeMeHHbIMU, 3HAYCHHUE BBIPAKEHUS C IEpeMEHHBIMU. T0XIeCTBO.

CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIEM U €€ CBOWCTBA.

Opnowiensl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEeHb OAHOWICHA.

MHuorounensl. MHOrouseH cranaptHoro Buaa. Crenenb MHorowieHa. CiloxeHue, BBIYMTaHNE
Y YMHOXXCHHE MHOTOYJICHOB.

@opMyJibl  COKpAIEHHOTO YMHOXKEHHSA: KBaJpaT CyMMbl M KBaJpaT  pPa3HOCTH JBYX
BBIPAXEHUH, IPOU3BEACHNUE PA3HOCTU U CYMMBI JIBYX BBIPAKEHUH.

PasznoxeHre MHOTOWIEHOB Ha MHOXXUTENM, BbIHeceHHe OOMIero MHOXHTENS 3a CKOOKH,
Mertoa rpynnupoBkd. Pa3sHocTh KBaapaToB ABYX BblpakeHud. CymMma M pa3sHOCTb KyOOB ABYX
BBIPA)KCHUI

3.®OyHKIUH.

OyHKIMOHANIBHBIC 3aBUCUMOCTH Mexay BenuunHamu. [lonstue ¢yHkiun. DyHKIUS Kak
MareMaTthyeckass MoOjJeNb peanbHoro rmporecca. OOnacTe ompeneneHus W 00JacTh 3HAYCHUSA
¢bynkiuu. CriocoOs! 3ananus Gynkuuu. ['paduk ¢ynkiuu. JluneitHas ¢yHkius e€ cBoilcTBa u

rpaduk.

4. CucremMbl JTHHEHHBIX YPABHEHUH ¢ OJHON NepeMeHHOMH

Cucrema JIMHEHHBIX YpaBHEHUH C JByMs NepeMeHHbIMU. [ 'paduueckuil crnocod pemieHus
CUCTEMBI JIMHEHHBIX YPaBHEHUH C ABYyMs NEPEMEHHBIMU. PelieHne cucTeM JMHENHBIX YPaBHEHUH ¢
IBYMsI IEPEMEHHBIMH METOJIOM IOJICTAaHOBKHU U CIIOKEHHA. CUCTEMBI IBYX JIMHEWHBIX YpaBHEHUI C
JBYMsI IIEPEMEHHBIMHU KaK MaTEMaTUYECKasi MOJENb PEaJbHON CUTYaLNH

AJiredpa B HICTOPUYECKOM Pa3BUTHH.

3apoxxaeHue anreOpbl, Kak KHUTa O BOCCTAaHOBIEHWU W MPOTHBOIIOCTABIEHWH Myxammena
anb-XOpe3MH. PACCYXICHMs, YMO3AKITIOUeHUs! ( MHAYKTHUBHOE, NEAYKTHBHOE, 1O aHaJOTUH) U
JIeNaTh BBIBOJIBI;

PernonanbHbIii KOMIIOHEHT (KpaeBeJleHue) OyAeT PACCMOTPEH B CJeAYIOIIHUX TeMAax M0
ajreope:

«YpaBHEHHUS KaKk MaTeMaTH4eCKasi MOJEIb PealbHON CUTYallun», «JINHENHOE ypaBHEHNEY,
«I'padux pyHkmm», «PYyHKIMSI KaKk MaTeMaTHYecKas MOJIeb PEealbHOTO IIPOLEcCay.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
° oJep:KaHue 0/IM4€eCTBO apaKTEePUCTHKA OCHOBHBIX BH/10B
N C K X
Y4eOHOoro 4acoB AeSITeJIbHOCTH YYeHHKA (HA yPOBHE Y4eOHbIX
MaTepuaJa neicTBHIA)
3 gaca
BBINONMHATE NEHCTBUA ¢ HATYPAJIBHBIMU YUCIIAMU,
paloHaIbHBIMU YHCIAMHU U OOBIKHOBEHHBIMU
IloBTOpEHME
Kypea IpoOsMu. AHAIU3UPOBATH U OCMBICIIUBATh TEKCT
1 3 3a/1a4u, IepeQopMyIMpOBATh YCIOBUE, U3BIEKATh
MaTeMaTHKHU 5-6 1asu, eped.opmysp Y ’
Kaace HE00X01uMYI0 HH(pOpPMAIIHNIO, MOJEINPOBATH
YCJIOBHE C IIOMOILIBIO CXEM, PUCYHKOB, pEalbHbIX
IIPEIMETOB.
I'naBa 1
JluneiiHoe ypaBHeHHe 15
€ OJIHOM IepeMeHHOH
2 | BeeneHue B 3 Pacnosnasams uncnoBble BIpaXKEHUA U
anreOpy BBIPAXEHUSI C IEPEMEHHBIMU, JINHEITHbIE
3 | JTuneitoe 5 ypaBHeHus. [IpuBoauTh NpUMEpHI BBIpa)KEHUH C
o IIEPEMEHHBIMY, JINHEVHBIX YPABHEHMIA.
ypaBHEHUE C OJTHOU
o CocTaBisTh BBIPAKEHUE C NIEPEMEHHBIMU I10
IIEPEMEHHOMN
YCIIOBUIO 3aJ1a4uM. BbIMOMHATE mpeoOpa3zoBaHus
4 Pemenue 3anau ¢ 5 BLIpanceHI/Iﬁ: MpUBOIUTH MOI00OHEIE CllaraeMele,
OMOIIBIO packpbIBaTh CKOOKU. HaxonuTe 3HaueHue
ypaBHEHHI BBIPA)KCHHUS C IEPEMEHHBIMM IPHU 3aJaHHBIX
5 | Mosropenue 1 3HaYeHUX NepeMeHHbIX. KnaccuduuuponaTh
U CHCTeMAaTH3aILs anreOpanyeckue BopakeHus. ONuchIBaTh LeJble
y4e6HOr0 gﬂpan(emm. §
Matepuana OpMynUposamp OpeeNeHIe THHEHHOrO
ypaBHeHus. Pemate TMHENHOE YpaBHEHHE B
6 | KortpombHast 1 oOrmieM Buzie. IHTeprnpeTHpoBaTh ypaBHEHUE KaK
pabora Ne 1 MaTEeMaTUYeCKYI0 MOJIEIb PEAIBHON CUTYalLlUH.
OnuceBaTh cXeMy pelIeHNs TEKCTOBOM 3a1a4H,
IIPUMEHSTH €€ AJIs peLeHus 3a1a4
I'nasa 2Ilesble 52
BBIPasKeHU S
7 | ToxnecTBeHHO 2 Dopmynuposamo:
paBHbIE onpeodenenus: TOXKIECTBEHHO PaBHBIX
BBIPAKEHUSI. BBIPAXXEHU, TOXKIECTBA, CTEIIEHU C HATYpaJIbHBIM
Toxnecrsa [I0Ka3aTeleM, OTHOUJIEHA, CTaHAApTHOTO BUJIA
8 CreneHs 3 OJIHOUJIeHA, K03 PHUIIHEeHTa OTHOUJICHA, CTCTICHH
OJIHOYJIEHA, MHOTOYJIEHA, CTENIEH! MHOI'OWIEHA;
HaTypaJIbHbIM .
c6oticmea: CTEIICHH ¢ HAaTypaJIbHBIM I0KA3aTelIeM,
II0Ka3aTesieM




Ne Conep:xxkanue KosaunuyecTBo XapakTepucTHKA OCHOBHBIX BU/I0B
y4eOHOoro 4yacoB AeATEJHLHOCTH YYeHUKA (HA YPOBHE y4eOHBIX
MarepuaJjia JaeiicTBUIl)

3 yaca

9 CBolicTBa CcTeNeHU 3 3HAKa CTEICHHU;

C HATypaJbHBIM npasuia: T0Ka3aTeabCTBa TOXIECTB, YMHOKCHHUS
noKasaresiem OJIHOYJIEHA Ha MHOTOYJIEH, YMHOKEHUS

10 | OnHouneHsbI 2 MHOTOHICHOB.

/loka3vieams CBOMCTBA CTENEHU C HATYypPaIbHBIM

11 | MHorowieHs! 1 rokazaresieM. 3aruchiBaTh M JJOKA3bIBATh

12 | Crosxenue u 3 (bopMyIIbI: MPOU3BEICHHUS CYMMBI U Pa3HOCTH
T — JIBYX BBIPAXCHHH, Pa3HOCTH KBAJIPATOB JBYX
MHOFOWICHOR BBIpQXXCHH, KBaJipaTa CyMMBI U KBaJIpaTa

Pa3HOCTH JBYX BBIPAXKCHHI, CyMMBI KyOOB U

13 | KonrponbHast 1 pa3HOCTH KyOOB JIBYX BBIPaKCHHIA.
pabota Ne 2 Buviuucnsams 3HaueHUE BhIpaXKEHUN

14 | VMHOXkenme 4 ¢ mepeMeHHbIMU. [[pUMeHsTH CBOMCTBA CTENIEHU
O/IHOYJICHA HA JJIs TPe0Opa30BaHus BEIPAKECHUN. BEITOIHAT
MHOLOWICH YMHO>KEHUE OJJTHOUICHOB U BO3BEACHHE

OJIHOWICHA B CTEIEHb. [IpHBOIUTH OMHOWICH K

15 | Ymuoxenue 4 CTaHJapTHOMY BHJIy. 3allUChIBATH MHOTOYJIEH B
MHOTQ1ICHA Ha CTaHIapPTHOM BHJIE, ONPEIETIAThH CTENEHb
MHOTO"ICH MHorousieHa. IIpeo6Gpa3oBbIBaThL IPOU3BEICHNE

16 | Paznoxkenue 3 OJIHOYJIEHA U MHOTOYJIEHA; CYMMBI, Pa3HOCTH,
MHOT'OYJICHOB Ha MMPOU3BCACHUA JIBYX MHOI'OYJICHOB B MHOI'OYJICH.
MHO>KUTEJH. BhIONMHATE pa3nokeHrne MHOTOUYJIeHa Ha
Breigecenue 06]_]_[61'*0 MHOKUTEIIHM CITOCOOOM BEIHECEHHUS 00IIET0
MHO>KUTES 32 MHOJKHUTEJNS 32 CKOOKH, CITOCOOOM TPYIIHPOBKH,
CKOOKHU 1o (opmysam COKpaI€HHOTO YMHOKEHHUS U C

MPUMEHEHHEM HECKOJIbKHX CIIOCOOO0B.

17 | Pasnoxenne 3 Hcnonp30BaTh ykazaHHbIE IPe0Opa3OBaHus B
MHOTOYIICHOB Ha MPOLIECCE PEIeHUs YPaBHEHUIA, JOKa3aTeIbCTBA
MBOxRHTeH. Meton YTBEPKIACHHM, PEIICHUS TEKCTOBBIX 3a/1a4
TPYHNIUPOBKH

18 |KonTponpHaspaboTa 1

Ne 3

19 | IIpousBenenue 3
Pa3HOCTH U CYMMBI
JIBYX BBIPaXKCHHIA

20 | Pa3HOCTB 2
KBaJIpaToOB JBYX
BBIPKECHUI

21 | KBampar cymmsl 4
U KBajJpar
Pa3HOCTH JIBYX
BBIPAKECHUI

22 | IlpeoOpazoBaHue 3




Ne Conep:xxkanue KosaunuyecTBo XapakTepucTHKA OCHOBHBIX BU/I0B
y4yeOHOro 4acoB JeSITeIbHOCTH YYeHHKA (HA YPOBHE y4eOHbIX
MarepuaJjia JaeiicTBUIl)

3 yaca
MHOI'O4JICHA B
KBaJ[paT CyMMBbI
WIN PA3HOCTH JBYX
BBIPAKECHUI
23 | KonTpospHas 1
pabora Ne 4
24 | Cymma u pa3HOCTb 2
KyOOB JIByX
BBIPAKECHUI
25 | Ilpumenenue 4
pa3IMYHBIX
croco6oB
pa3inoKeHus
MHOIO4JIeHa Ha
MHOXHTEIH
26 | IToBTOpcHHE 2
U CUCTeMaTu3alus
y4eOHOT0
marepuaia
27 | KonTponpHas 1
pabota Ne 5
I'maBa 3 ®ynkuumn 12
28 | Csi3u Mexay 2 IIpuooums npuMepsl 3aBUCUMOCTEN MEXKIY
BEJIMYMHAMU. BeIMYMHAMU. Pa3nnyate cpean 3aBucUMocCTei
QOyHKIUsA (YHKIMOHATIHHBIE 3aBHCUMOCTH.
29 | Crioco6s1 sananus 2 Onucvieamvnonamusi: 3aBUCUMON 1 HE3aBUCUMON
e — MEPEMEHHBIX, QYHKIIUH, apryMeHTa (PyHKIIHH;
cnocoOsl 3afanus ¢pyHkuuu. opmynupoBarthb
30 | I'paduk Gpynximu onpejieieHus: 00IacTH onpeeneHns hyHKIUH,
31 | JIumeiinas 4 06Ha(iTI/I iHaquI/Iﬁ q)yHKuHI/IU, rpaduka QpyHKINH,
bymxims, 68 JTUHEWHOW (QYHKIIHUH, IPSIMOKN
rpaduki cBoficTRa IPONOPIMOHATIBHOCTH.
Buiyucnsims 3HaueHHE QYHKIAU TI0 33JaHHOMY
32 | Iloeropenue 1 3Ha4YeHUIo aprymeHTa. CocTaBiATh TaOIUIIBI
H CUCTEMAaTH3al N 3Ha4eHu# QyHKIuu. CTpouTh rpaduk QyHKIHH,
y4eOHOro 3ajaHHoi Tabmuuno. [To rpaduky dyHkImH,
Matepuajia SIBJISIFOIIEICS MOJIETBIO PEAIbHOTO TpoIecca,
33 | KonrponsHaspaGor 1 OTIpeNIeNATh XapaKTePUCTUKU ITOTO Mpolecca.
aNe 6 Crtpouts rpaduk TuHEHON QYHKIUU U IPSAMO
IPONOPIHUOHATLHOCTH. OTIHCHIBATh CBOMCTBA
3TUX PYHKITUN
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Ne Conep:xxkanue KosaunuyecTBo XapakTepucTHKA OCHOBHBIX BU/I0B
y4eOHOro 4acos NAeATeJbHOCTH YYeHUKA (Ha YPOBHe y4eOHBbIX
MarepuaJjia nelcTBHUIl)
3 yaca
I'maBa 4Cucremsl
JINHEHHBIX 19
YPaBHEHHUil ¢ AByMs
nepeMeHHbIMHU
34 | YpaBHeHwHs ¢ 2
JBYMs IIpusooumys npumepul. ypaBHEHUs C ABYMs
NEPEMEHHBIMU [IEPEMEHHBIMU; JINHEHHOTO YPaBHEHHUS C ABYMS
35 | Juneiiioe 3 MEPEMEHHBIMH; CHCTEMBI IBYX JMHEUHBIX
yPABHCHHE C JBYMS YpaBHEHHH C IBYMSI IEPEMEHHBIMU; PEATbHBIX
HepeMeHHBIMH 1 MPOLIECCOB, JUL KOTOPLIX YPABHEHHE C ABYMs
ero rpadux MIEPEMEHHBIMH UJIM CUCTEMA YPAaBHEHUH C IByMs
HEPEMEHHBIMHU SBJISIOTCS MAaTEMATUYECKUMU
36 | Cucremsl 3 MOJEIIIMH.
YPaBHCHHH C IBYMSI OnpenensTs, ABISAETCA JIM Iapa YUCENl pelIeHUEM
HEPEMEHHBIMH. JAHHOTO YPaBHEHUS C ABYMS IIEPEMEHHBIMHU.
['papuueckuit Dopmynuposams:
METOX pEIICHUA onpedesnienusi: PEICHNUs yPaBHEHHUS C IByMsI
CHCTEMBI IBYX HNEPEMEHHBIMM; YTO 3HAUUT PELIUTh YPABHEHUE C
JMHEWHBIX NBYMsI IEPEMEHHBIMH; TpaduKa YpaBHEHUS C
YPaBHEHUH C IBYMsI JBYMsl IEPEMEHHBIMU;, TUHEHHOTO YpPaBHEHUS C
NIEPEMEHHBIMU JBYMsI IEPEMEHHBIMH; PEIICHHUS CUCTEMBI
37 | Pemenme creteM 2 ypalfHeHHﬁ C ABYMS IIEPEMEHHBIMIL,
—— ceoticmea ypaBHEHHUI € IBYMs IEPEMEHHBIMI.
ypaBHeHMi Onucviéams: cBOicTBa rpaduka JMHEAHOro
METOIOM YpaBHEHHUS B 3aBUCUMOCTH OT 3HaYEHHU
[OJCTAHOBKH K03 PHILINEHTOB, Fpa(i)I/I‘lVGCKI/Iﬁ METO/J] pELIECHUS
CHCTEMBI JIBYX YpaBHEHHH C IByMs
38 | Pemenue cucrem 3 MIEPEMEHHBIMU, METOJ{ ITOJACTAHOBKU U METOJL
JTMHEHHBIX CJIOKEHHSI U1l PELICHUS] CHCTEMBI JIBYX JIMHEHHBIX
YPpaBHCHHH YPaBHEHUH C ABYMs IIEPEMEHHBIMH.
METOZIOM CJI0KCHUA Cmpoumbs rpadvK JIUHEHHOTO YPaBHEHUS C JBYMS
39 | Peurenne 3amau ¢ 4 NepeMEeHHbIMU. PemaTh cucTeMbl IBYX JIMHEHHBIX
TOMOIIBIO CHCTEM YpaBHEHUH C ABYMS [TEPEMEHHbBIMHU.
T Pewamy TexcToBBIE 331a41, B KOTOPBIX CUCTEMA
ypaBHeHuUit JIBYX JIMHEWHBIX YPaBHEHUH C IBYMs
NEPEMEHHBIMHU SBIISIETCS MAaTEMaTHYECKO
40 | [ToBTopenue 1 MOJIENIBIO PEATLHOrO MPoLECca, 1
1 CHCTCMATH3als MHTEPIPETUPOBATE PE3YJIbTAT PEIICHHUS CHCTEMBI
y4eOHOTO
MaTepuaia
41 | KonrtpomabHaspaboT 1
aNe7
42 IloBTOpPEHUE H 2 Pemate nuHeliHOE ypaBHEHHE B 00IIEM
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Ne Conep:xxkanue KosaunuyecTBo XapakTepucTHKA OCHOBHBIX BU/I0B
y4eOHOro 4acoB AesiTeIbHOCTH YUEHUKA (HA YPOBHE YU4eOHBIX
MarepuaJjia JaeiicTBUIl)
3 yaca
CHCTEeMaTHU3aLMs BUJIe. BBIUMCIIATE 3HaUEHUE BBIPAKEHUM
y4eOHOro ¢ nepeMeHHbIMU. [IpUMEHTh CBOMCTBA CTENIEHU
MaTepuaja IUTsI TpeoOpa3oBaHusl BbIpaKeHUH. BBIMOTHSTD
43 e —— YMHO>KCHHUE OJTHOWICHOB U BO3BEICHUE
[OBTOPEHHS KYpCa 1 OJIHOWJIEHA B CTeNeHb. [ [puBoAUTh OqHOUIIEH K
7 KIIACCA CTaHJAPTHOMY BUJYy. 3allMChIBATh MHOTOUJICH B
cTanaapTHoM Buje, [IpeoOpa3oBbiBaTh
44 | KonrposbHas 1 IPOM3BEECHHE OJHOUWIEHA M MHOTOUIEHA; CYyMMBEL,
pa60Ta Ne8 pa3sHOCTH, IPOU3BEACHUA JBYX MHOI'OYJICHOB B
(urorosas) MHOTOYJIEH. BBIOIHATE PasjioykKeHne MHOTOUIEHA
Ha MHOYKUTEJIA CIIOCOOOM BhIHECEHU S 00IIETro
MHOXHTEJIS 32 CKOOKH, ClIOCOOOM TpyTITUPOBKH,
1o opmyam COKpaIEHHOTO YMHOKEHHUS U C
IIPUMEHEHUEM HECKOJIbKMX CIIOCO00B. Buiuucasims
3Ha4YEHHE
(GYHKIUM 110 3aJaHHOMY 3HAQUYE€HHUIO apryMEHTa.
CocTaBnsTh TaONULIbI 3HAUCHUH QYHKITUH.
Crpouts rpaduk TuHEHON QYyHKIUU U IPSAMO
MPONOPUMOHAIBHOCTU. PemaTh cucTemMsbl 1ByX
JUHEWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMHU.
Pewams TexkcTOBBIE 3a1a4M, B KOTOPBIX CUCTEMA
JIBYX JINHEWHBIX YPaBHEHUU C JBYyMS
MIEPEMEHHBIMU SIBIISIETCS MaTEeMAaTHUECKOM
MOJIEJIbIO PEATIHOTO Tpoliecca, U
WHTEPIPETHUPOBATH PE3YIIbTAT PEIICHUS CUCTEMBI
UTOTO 102

TemaTuyeckoe NIaHMPOBaHUE




Neypoka Tema ypoka ‘ KoJu-Bo yacos
IloBTOpEeHHE Kypca MareMaTHKHU 5-6 kiacc (3uaca)
1-4 IloBTOpenue 4
5 C/p «BX0JHON KOHTPOJIbY 1
I'naBa 1JIuneiinoe ypaBHeHHUe ¢ 0HOM nepemeHHoil (14 4ac)

6-7 Benenue B anredpy 2
8-11 JluneliHoe ypaBHEHHE C OJHOM IMEpEMEHHON 4
12-15 Pemienue 3a1a4 ¢ nOMOIIBIO YPaBHEHUI 4

16 [ToBTOpEHME U cHcTEMaTH3aLus Y4eOHOr0 MaTepraa 1

17 KontpoJsbHnas padora Ne 1 1

I'nasa 2. lesble Boipaxenus (54 yac)
18-19 ToXJ1IeCTBEHHO paBHBIE BhIpaKeHHUs. ToXIecTBa 2
20-22 CreneHp ¢ HaTypaJIbHBIM MIOKa3aTeIeM 3

23 KontpoJsbHas padora 3a 1 yeTBepTh 1
24-26 CBoiiCTBa CTENEHU C HATYpaJbHBIM I1OKA3aTEIEM 3
27-28 OHOYIEHEI 2

29 MHorouseHsl 1
30-32 CrnoxeHre ¥ BBIMUTAHHE MHOTOWICHOB 3

33 KontposbHas padora Ne 2 1
34-36 YMHOXEHHE OJJHOWICHA HA MHOTOWICH 3
37-40 YMHOXKEHHE MHOTOYWICHA HA MHOTOYJICH 4
42-43 PasnosxeHrne MHOTOYIEHOB HA MHOXKHUTENU. BriHeceHue 3

001Iero MHOXKHTEJIS 32 CKOOKHU

44 Tecr 3a 1 mosyroaue. 1
45-47 Paznoxxenne MHOro4wIeHOB HAa MHOKUTEIN. MeTox 3

TPYIIUPOBKH

48 Koutpoasnasipabora Ne 3 1
50-52 [TpousBeneHne pa3sHOCTH U CYMMBI IBYX BBIpaXEHUI 3
53-54 Pa3HOCTB KBaJIpaToOB ABYX BBIpRXKEHUU 2
55-58 KBazpat cyMMBbI U KBaJpaT pa3HOCTH JBYX BbIpaXKECHHM 4
59-61 [TpeoOpa3oBaHue MHOTOUJIEHA B KBaIpaT CyMMBbI WM 3

Pa3HOCTH JIBYX BBIPKEHUI

62 KonTposbHasi padora Ne 4 1
63-64 CymMma U pa3HOCTh KyOOB JIBYX BBIPQYKEHHM 2
65-68 [TpuMeHeHHe pa3TUYHBIX CIIOCOOOB PA3IOKEHUS 4

MHOTOWIEHa HA MHOXKUTEITN
69 IToBTOpEeHMe U cucTeMaTH3alusl y4eOHOro MaTepuasa 1
70 KonTposbHas padora Ne 5 1
I'naa3 ®ynkunum (134ac)
71-72 Cssi3u Mex 1y BennurnHamu. OyHKIMs 2
73-74 Cnoco6wI 3a1aausi GyHKIIUN 2

75 KonTpoJsbHasi pabora 3a 3 yeTBepTh 1
76-77 ['paduk PyHkumu 2
78-81 Jluneiinas yHnkims, e€ rpaguku cBoWcTBa 4

82 IToBTOpEHMe U cucTeMaTH3alusl y4eOHOro MaTepuaa 1

83 KonTposabHasipabora Ne 6 1

I'nmaBa 4Cucrembl JIMHEHHBIX YPABHEHMI ¢ IByMsI nepeMeHHbIMH (194ac)

84-85

YpaBHeHUsI ¢ IBYMsI IEpEMEHHBIMU

2

86-87

JIuneliHOE ypaBHEHME C IBYMs IEPEMEHHBIMU U €TI0
rpaduk

2




88-89 CucTeMbl ypaBHEHHH ¢ AByMS IEpPEMEHHBIMHU. 2
['padmyeckuit MeTo pelIeHNs CUCTEMBI ABYX
JIMHEHHBIX YPABHEHUN C IBYMsI IEPEMECHHBIMU
90-91 Pemenue cucreM TMHEHHBIX ypaBHEHUH METOI0M 2
OJICTAHOBKHU
92-93 Pemenue cucreM TMHEHHBIX ypaBHEHUH METOI0M 2
CJIO’KEHUS
94-95 Pemenye 3a1a4 ¢ HOMOIIBIO CUCTEM JIMHEWMHBIX 2
YpaBHEHUU
96 [ToBTOpEHME M cUcTeMaTH3alMs y4eOHOTo MaTepuana 1
97 KonTtpoasnasipabora Ne 7 1
IloBTOpEHNE M cucTeMATH3alMsl Y4eOHOro MaTepuaJa (44yaca)
98-100 [ToBTOpeHme 3
101 KonTpoJsbHasi paéora Ne8 (utorosasi) 1
102 Ypok o0o1meHus 3HAHUI 1

[TporpamMmoii npeanonaratTcs pa3iuyHble GOpPMbI OpraHU3alMK y4eOHOTO Mpoliecca, a TaKKe

®opMBbI KOHTPOJISI U y4eTa JOCTHKeHUH 00y4YarommuXxcs.

KOHTpOJIS 3HAaHUU U YMEHUM.

@®opMbI OPraHu3anuM y4eGHOro ®opMbI KOHTPOJISA
npouecca
° WHIMBUIyATHHBIE; ° HaOII0IEHHE,
o IpYNIOBBIE; J Oecena,
. HHIUBULYaJIbHO-TPYIIIIOBEIE; ° (bpoHTaNbHBIN OIpoC,
. (bpoHTaNbHbIE; . OIIpOC B Mapax,
° IIPAKTUKYMBI. ° OIIpOC B IpyIIax
. camocrosiTeNbHas padoTa,
o KOHTpOJIbHas padoTa.
. TECTHUPOBAHUE
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NuauBuayanbHbIA KOHTPOJIb B3aumoxkontpo Camok
(KOHTPOJIb YUHTEJIEM) Jb OHTPOJIb
1. YeTHbiii onpoc. 1. Yernbii
2. 3auer (YCTHBIN, TUCEMEHHBIIA). ompoc (B
3. Jlomamssist paboTta (KOHTPOJIbHAS, TBOPYECKAs). fapax, B)
4. CamocrosiTenbHasi paboTa (BOCIIPOU3BOASIIAS; PEKOHCTPYKTHUBHO — TPYHHAX).
BapHaTHUBHAsI; SBPUCTHYECKASI; TBOPUECKAs) 2.
5. JluxktaHT (KOMITBIOTEPHBIN, TU(PPOBOIL). IIpoBepka
6. Kontponbnas pabota, naboparopHas paboTa, KOHTPOIHPYIOIIAs CaMOCTOAT
nporpamma. CNbHOM
7. Tectsl (Ha 6ymare, na I1K). pabotbt 110
3TAJIOHY
(obpasy),
YETKUE
KpUTEpUHU
OILICHOK.
YcnoBHble 0003HAUEHUS:
Tun ypoka: ®opmbl DopMbl
YHUHM - ypok usyuenus KOHTPOJIAA: KOHTPOJISA
HOBOI'0 MaTepuaia KP -xoHTpOIBHAS
Y3UM - ypok BK-B3anMoKkoHTpOIIB, pabota
3aKPEIUICHUS H3YYEHHOTO KII — xoHTpOIB CP - camocTosiTenbHast
Marepuaia MpenoiaBaTels, paborta IJIAHUP
VII3Y — ypok npumenenusi | CK — caMOKOHTPOIb M]I - MaTeMaTHYECKHUii YEMBIE
3HAaHUW U YMEHUH JAKTAHT PE3VJIbT
KV - xoMOuHMpOBaHHBIH [TP — npakTuueckas ATBI
YpPOK pa60Ta OBYYEH
K3V — xonTposb 3HaHUN U T - TecToBas pabota WSt
yMEHUI @O - ppoHTANBHBIH
YOC3 - ypoxk 060061m1eHus ompoc AJI'EBPBI
Y CUCTEMAaTH3alluu 3HaHUM B7
KJIACCE
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Anredpanyeckue BbIPaKeHUs

Buinycknux nayuumcsi:

* OIIEpUPOBaTh MOHATUSMH «TOXIECTBO», «TOXKIECCTBEHHOE IpeoOpa3oBaHHUE», pellaTh
3ajauu, cojepkamue OyKBeHHbIE TaHHbIe; paboTaTh ¢ popMyamu;

* BBITNIOJIHATH IPE0OPa30BaHuUs BIPAKEHUI, CoJlepKallluX CTENEHHU C LeJIbIMU ITOKa3aTeIsIMU
Y KBaJIpaTHbIE KOPHU;

* BBIIIOJIHATD TOXKAECTBEHHbIE NPe0Opa30BaHMs PAlMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ICHCTBUN HaJl MHOTOYJICHAMH M alreOpandecKuMu Ipo0sMu;

* BBINOJIHATD PA3JI0’KEHHE MHOTOWICHOB HA MHOKUTEIIH.

Boinycknux noayuum 603mMoNCHOCHb.

* BBITIOJIHATh MHOTOIIIATOBBIC MPEOOPa30BAHUS PAIMOHAIBHBIX BBIPAKEHUH, MPUMEHSS
MIUPOKUI HAOOP CIIOCOOOB M MPUEMOB;

* PUMEHSTH TOXICCTBEHHBIC MPEOOPA30BAHMS ISl PEIICHUS 33/1a4 U3 Pa3TUYHBIX Pa3/ciioB
Kypca (HanmpuMmep, JIJIsl HaX0XICHUSI HanOOJIbIIIEer0/HAMMEHb-IIETO 3HAUCHHSI BBIPAKCHU ).

YpaBHeHus

Buvinycknux nayuumes:

* pemiaTh OCHOBHBIC BHJIbI PALIMOHAIBHBIX YPAaBHEHHI C OJIHOM MEPEMEHHOM, CUCTEMBbI ABYX
YPaBHEHUH C JBYMS IEPEMEHHBIMU;

* IOHUMaTh YPaBHEHHE KaK BaXXHEHIYI0 MaTeMaTH4eCKyl0 MOJeib [Jisl OMHCAHUS U
M3YYCHHSI Pa3HOOOpA3HBIX pEabHBIX CUTYallWid, peIIaTh TEKCTOBBIC 3aJadd aareOpandecKum
METOJIOM;

* IPUMEHSATH TpapUUecKue NPEACTABICHUS U UCCIICI0BAHUS YPAaBHEHHUN, UCCIIETOBAHUS U
pElIeHUs CUCTEM YPABHEHHM C ABYMSI IEPEMEHHBIMHU.

Buinycknux noayuum 603mMoNCHOCMb:

* OBJIQJIETh CIELMAJIbHBIMU TNpUEMAMH pELIEHUS YPaBHEHMH M CHUCTEM YpaBHEHU;
YBEpEHHO NPUMEHATH anmnapar YpaBHEHUIl Ul pelIieHus pa3HoOOpa3HBbIX 3ajad M3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, MPAKTUKH;

* IPUMEHATh Tpaduueckue TMpeICTaBIeHUs] JUIsl WCCIENOBAaHUS YPaBHEHUHM, CHUCTEM
YpaBHEHUH, coJiepKalIuX OyKBEHHbIE KOAPPUIIUCHTHI.

DOyHKIUHA

Buinycknux nayuumcsi:

* IOHMMATh M UCIIOJIb30BaTh (DYHKIIMOHAIBHBIE OHATHUS U SI3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaueHus );

* CTPOUTH TpaUKH AIEMEHTApHBIX (PYHKIMI; MccaeIoBaTh CBOMCTBA YHCIOBBIX (DYHKIIHIA
Ha OCHOBE M3y4Y€HUs NMOBEICHUS UX IPapUKOB;

* IOHMMAaTh (YHKLIMIO KaK BaXXKHEMIIYI0 MaTeMaTHYeCKyl0 MOJeNb Uil OIMHMCAHUS
MIPOLIECCOB U SIBIIEHUN OKPY KAIOIIEro MUpa, MPUMEHITh (PYHKIIMOHAIbHBIN S3bIK JJI OMMCAHUS U
HCCIIEIOBAHMS 3aBUCUMOCTEN MeX 1y (PU3NUECKUMH BETMUYNHAMM;

* IOHUMaTh U HCIOJB30BaTh SA3BIK IIOCJIENI0BATENbHOCTEN (TEpPMUHBI, CHMBOJIMYECKHE
0003HAYCHHUS);

* IPUMEHSATH (POPMYJIBL, CBSI3aHHBIE C apU(PMETHUECKON U T€OMETPUUYECKOM mporpeccuei, u
anmapar, chOpMHUPOBAHHBIM NMPH M3YYECHUH IPYTUX Pa3JesioB Kypca, K PELICHHIO 3a/ad, B TOM
YHClie C KOHTEKCTOM U3 PeaIbHOM KU3HU.

Bbll'lyCKHI/lK IMOJYYHUT BO3MOKHOCTD.
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* IPOBOJIUTH HUCCIICJIOBAHUS, CBSI3aHHBIE C M3YYEHHEM CBOMCTB (YHKIUI, B TOM YHCIIE C
WCIOJIb30BAaHUEM KOMITBIOTEpPa; HA OCHOBE TpadUMKOB HM3YUYEHHBIX (YHKIUH CTpOUTH Ooee
CIIOHbIE TpapuKu (KyCOYHO-33aJaHHBIE, C «BBIKOJIOTHIMIY» TOUKAMH U T. 11.);

* HCIIOJIB30BaTh (DYHKIIMOHATBHBIC TPEJICTABICHUS W CBOWCTBA (DYHKIIUH ISl PEIICHUs
MaTeMaTHUYeCKUX 3aj1ad U3 Pa3IMyuHbIX Pa3/IesioB Kypca;

* pemath KOMOMHUPOBAHHBIC 33/1a49M C MPUMEHEHHEM (OPMYJIT N-TO YICHA U CYMMBI ITEPBBIX
N YWICHOB apu(METUYECKOM U TeOMETPUYECKOW NpPOrpeccHH, MPUMEHSs MpH STOM amnmnapar
YpPaBHEHUH U HEPABEHCTB;

* IOHUMaTh apU(METUUYECKYI0 U TEOMETPUYECKYI0 MPOrpeccHr0 Kak  (pyHKUIUU
HATypaJIbHOTO apryMEHTa; CBS3bIBaTh apU(PMETUUYECKYI0 MPOTPECCHI0 C JIMHCHHBIM POCTOM,
TFeOMETPUUYECKYI0 — C KCIIOHEHIUATbHBIM POCTOM.

Onucanue yue0HO-MeTOANYECKOr0 M MATEPHAIBLHO-TEXHHYECKOT0 00ecrneyeHust
00pa3oBaTeILHOIO Npolecca Mo NpeaMery «Ajaredpa

YyeOHo-MeTOoANYECKOe o0ecreueHue

Y4eOHUKH U y4eOHO-MeToAuYecKasi JJuTeparypa:

[TporpamMmma mo kypcam matematuku (5-6 kimaccel), anredpsr (7-9 kmaccel) u reomerpun (7-9
KJIacChl) CO3JaHHAs Ha OCHOBE €IMHOM KOHIIETIUU MpenojJaBaHHUs MaTEeMAaTUKU B CpeIHEH IIKoJje,
paszpaborannoit. A. I'. Mepsnsikom, B.b. [Tononckum, M.C. Sxupom- aBTopamu ydeOHHUKOB AnreOpa-
7, 'eomeTpusi-7, BKIIOUEHHBIX B CUCTEMY « AJITOPUTM ycIIeXa»

A.T. Mep3nsk, B.b. [Tononckuii, M.C. SIlkup ~ Anrebpa-7

A.T. Mep3nsk, B.b. [Tononckuit, M.C. SIlkup ~ Anrebpa 7. AunakTuueckuit Matepual.
A.T. Mep3nsk, B.b. [Tononckuii, M.C. Slkup ~ Pabouas terpanp Nel

A.T. Mep3nsk, B.b. [Tononckuit, M.C. SIkup ~ Pabouas terpaap Ne2

MarepuajibHO TeXHHMYECKOe o0ecreyeHue
PaznaTtouyHblil AMAAKTHYECKAN MaTepUa
TecThl

TemaTuueckue TaOIAIBI
Kommbrorep , muanpoextop

17



HNuTepHer-pecypcebl

www.sch2000.ru
www.ege.moipkro.ru
www.fipi.ru
ege.edu.ru
WWW.MI0o.ru
www.1september.ru
www.math.ru
www.allmath.ru
Www.uztest.ru

http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2.html
http://shade.lcm.msu.ru:8080/index.jsp

KAJIEHJIAPHO-TEMATHUYECKOE INIAHUPOBAHHUE 110 _ AJITEBPE (Mep3ask)

Kaacce 7
Bcero- 102 qaca

Ne Tema ypoka

Conep:xanue ypoka

Buabl u cpencrea
KOHTPOJIA

Iliianupyemsble pes

IMoBTOpEHHUE M cHcTEMATH3alUsI YieOHOTro MaTepuaJa.(3 yaca)

e yyenuka:

IIOBTOPCHUC I[CflCTBI/Iﬁ ¢ OOBLIKHOBEHHBIMHU I[pO6$IMI/I, IIOJIOXKUTCIBHBIMU U

OTpULATCIIbHBIMU YN CIIAMU;

OO6oOuieHne ¥ cucTeMaTH3alMs CBEeIEHHM o mpeoOpa3oBaHMM OyKBEHHBIX
BBIPKEHUI U PEIICHHUs YpaBHEHHH, OJYYSHHBIX B KypcaX MaTeMaTUKU B 5-6

IMean mexarora:

Cozmanne ycIoBUM JJIsl aKTUBH3Al
JEUCTBUN
MMOJIOKHUTECIBbHBIMHA U OTPHULATCIIbHb

C  OOBIKHOBEHHBIMH

Cozmanne ycnmoBud it 00001

KJIaccax. npeoOpa3oBaHUM  OYKBEHHBIX I
MOJTyYEHHBIX B Kypcax MaTeMaTHKH
1 [ToBTOpenue 3a kypc 7 HarypanbHble uncra. 0l0) BeimonHaTe aeicTBus ¢
KJjlacca OOBIKHOBEHHBIE APOOH. HaTypaJbHBIMU YU CJIAM
Jecsatuunble 1poou. panMoOHaIbHBIMU YHCIIA
PanmonansHble uncia. CBoi- OOBIKHOBEHHBIMH JIPOOS
CTBa NE€HUCTBUH C
palMOHATILHBIMU YHCIAMHU.
Haxoxxnenune npobu ot umcna,
YHCIIA 110 3HAYEHUIO €10
JIpoOH.
2 [ToBTOpEHue 3a kypc 7 VYpasuenue. Kopenn c/p [TonnMmaroT, 4TO 3HAUMT P
KJ1acca ypaBHeHuUs1. YTo 3HauuT pe- ypaBHEHUE.
muTh ypaBaenue. [Ipasuna [IpumensITh M3ydeHHBIE NI
MIEPEHOCA CIIAraeMbIX U3 OJTHOM penieHnn ypaBHeHH. [
4acTU ypaBHEHHUS B APYTIYIO; BO3MOYKHOCTb COCTABJIAATE
YMHOKEHUS (JISJIeHNsT) 00enX TI0 YCJIOBHIO 331a9H U Pel
4acTel ypaBHEHUs Ha OJTHO U TO
K€ YHCJI0, HE paBHOE HYJIIO
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http://www.fipi.ru/

CamocrosarenbHas pabora | CamocTosATenbHOE K/P
«BX01HON KOHTPOJIbY» BBINTOJTHEHUE KOHTPOJIBHOMN
paboTHI.

BrImonaaTe qercTBus ¢
HaTypaJbHBIMU YHCJIAM
palroHaTBHBIMH YKCTIA
OOBIKHOBECHHBIMH JIPO0S
AHanM3UpoOBaTh U OCMb
TEKCT 3a7a4H, repedop!
YCIJIOBHE, U3BJIEKATh HEC
nH}OpMaIHIO, MOJIEITH]
YCJIOBHE C IMOMOIIIBIO CX
PUCYHKOB, PEIbHBIX I

I'naBa 1/IuHeiiHoe ypaBHeHHe ¢ 0HON nepemenHoi (14 yac)

Hesan yuenuka:
N3yunts Moayib «JIMHEWHOE ypaBHEHUE C OJTHON IIEPEMEHHO»
J1s 3T0r0 He0OX0AUMO:

v

v

v

OBiagerb yMEHUSIMH:

BrimonHsaTe  paBHOCHUIIBHBIE TIpeOOpa3oBaHus, pemias JUHEHHbIE
YpaBHEHUS, v
OBnazeHue yMEHUEM ONPEAENATh, SBJISICTCS JIM YHUCIO pEUICHUEM
JUHEHHOTO ypaBHEHUS;

Pemiate nuHelHbIE YpaBHEHHS PA3JIMYHBIMU METOJIAMU;

IMeau mexgarora:
e (Cosznmanue ycaoBUH ISl TOI
IPEJICTABICHUE O TUHEIHBI
v Co3znanue
IpEJICTaBICHUE O JIMHEWHE
MOJIEJI PEAIBHON CUTYyal Y
Coznanue ycrnoBuil Ui OCB
JIEUCTBUI PEUICHUIO O JINHE
e Ilomomb B 0OBJIaIEeHUN HA
TOUKH 3pEeHHUs coOeceHHKa,

YCIOBUM ISt

XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHOI 1eATeIbHOCTH YYeHUKA
(Ha yposHe YY)

Pacnoznasams uncinoBble BhIpaKE€HUS U BBIPAXKEHUS C IEPEMEHHBIMU, JTMHEHHBIE YpaBHEeHUs. [[pUBOIUTE TpUMEpPHI
ypaBHeHHﬁ. COCTaBJ'IﬂTI) BBIPAXKCHUC C IICPEMCHHBIMU I10 YCIIOBUIO 3a/1a4u. Brimonaare npeo6pa3013aHH${ BBIPAXKCHI
packpbIBaTh CKOOKH. HaxouTh 3HaUeHNE BBIPAKEHUS C IEPEMEHHBIMU TIPU 3aJaHHBIX 3HAUYCHUAX MepeMeHHbIX. Kiia
BBIPpAXKCHUA. OHI/ICI:IBaTI) LECJIBIC BBIPAKCHUA.
Dopmynuposams OTpeNieleHre TUHEHHOro ypaBHeHUd. PemaTh nuHeliHOe ypaBHEeHHE B o0mieM Buae. MHTepnpet
MoJieb peanbHOM cuTyanuu. OnuceIBaTh CXEMY pellIeHUs] TEKCTOBOW 3a/1auM, IPUMEHSITh €€ JJIs peleHus 3a1a4

4 Beenenue B anrebpy UucioBble BBIpAKEHUS U 0l0) Yyamuiicss Hay4uTCs
BBIPAXEHUS C IEPEMEHHBIMU, 3HA4YEHHE YNCIIOBOTO
JIMHEIHbBIEC YPaBHEHUS. HaXOAWTh 3HAUEHUE |
[TpuBoIUTE pUMEpPHI NEPEMEHHBIMHU TIPH 3
BBIPAXEHUI C IEPEMEHHBIMU, 3HAUEHUAX NIEPEMEHE
JIMHENHBIX YPAaBHEHUMN.
CocTaBisTh BBIpaKEHUE
C TIEpEMEHHBIMHU IO YCIOBHUIO
3aJ1a4M, LIEJI0€ BhIPAXKEHHUE.

5 Brenenue B anredpy BykBeHHOE BBIpakeHUE, M VYyamuiicss HayquTCs
YHUCJIOBOE BBIPAXKEHNE, 3HAUYEHUE Ne 1(1-3), 3HAYEHUE YHCIIOBOTO
YHCIIOBOTO BBIPAKECHHUS, 2(1-3),3(1-3) peraTh 3a/1a4M C IO}
[IEPEMEHHAs1, BBIPAXKEHHUS C COCTaBJIEHUS YNCIIOB
MIePEeMEHHBIMH, 3HAUE€HUE BBIpaXKEHUH.
NIEPEMEHHOM, 3HaUe€HNE
BBIPAXEHHUSI C IEPEMEHHBIMHU.

6 JIuHeitHOE ypaBHEHUE C JInHeitHoe ypaBHEHHE C OJTHOU M VYyamuiicss HayquTCs

OJIHOM IIEPEMEHHOU [IEPEMEHHOM, OIIPECIICHUE, Ne 4,5 pacro3HaBaTh U pell

KOPHH JIMHEMHOTO YPaBHEHHS. JIMHEHHBIE YPaBHEHH

7 JIunelHOE ypaBHEHHUE C JIuHeliHOE ypaBHEHHE C OAHOU M Yyammiicss Hay4uTCs
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OJIHOM IIEPEMEHHOU

IIEPEMEHHOM, OIIPECIICHUE,

Ne 1(4),

YpPaBHEHUS, CBOISILIL

KOPHH JINHCHHOTO YPaBHEHHSI. 2(4-7),3(4) JIMHEHHBIM YPaBHEHL
8 JIuneiitHOE ypaBHEHUE C JInHeitHOEe ypaBHEHHE C OJJHOU M VYyamuiicss HayquTCs
OJIHOM MIEPEMEHHOM MIEpEMEHHOM, ONpEeICIICHUE, Nel1(3-6) JIMHEWHBIC YPaBHEHU
KOPHM JIMHEMHOI'O ypaBHEHUS. U [IapaMEeTPOM..
9 JIuneiitHOE ypaBHEHUE C JInHeitHOEe ypaBHEHHE C OJJHOU M VYyamuiicss HayquTCs
OJIHOM MEPEMEHHOM MEpEMEHHOM, ONpEeICIICHHE, Ne 12-15 ypaBHEHUS, CBOISIIIL
KOpHU JIMHEWHOI'O YPaBHEHHS. JIMHEHHBIM YpaBHEHL
10 JIuneiitHOE ypaBHEHUE C JInHeitHOEe ypaBHEHHE C OJJHOU M VYyamuiicss HayquTCs
OJIHOM MEepEMEHHOM MIEPEMEHHOM, OIpPEICIICHNUE, Ne 19-23 YpPaBHEHUS, CBOISLLIL
KOPHM JIMHEMHOTO ypaBHEHUSI. JUHEHWHBIM YpaBHEHL
11 Pemenue 3agau c MaremaTtuueckasi MOJIENb, JIM VYyamuiics pemaer yp:
IIOMOIIBIO YPaBHEHUIN ITOPUTM PELIEHUs TEKCTOBBIX Ne 24,26 347124 P OMOLIH Y
3a1a4. BBIOUpAET yIOOHBIH CIl
PEIICHMA 3aJa49HU.
12 Pemenue 3anau ¢ MaremaTtuueckasi MOJIENb, JIM Yyamuiics pemaer yp:
ITOMOUIbIO YPaBHEHUHN AJITOPUTM PELICHUS TEKCTOBBIX Ne 29,30 3a/[a4H NPU IOMOIIH Y
3a7auy. ACUCTBYCT 110 3aIaHHO
CaMOCTOSITEIBHO COCT?
IJIAHY pCHICHHA 3a/1a4]
13 Pemenue 3agau ¢ MaremaTtuueckasi MOJIeb, JIAM Yyanuiicsi caMmocTos
MIOMOIIIbIO YpaBHEHUI AJITOPUTM PELIEHUS TEKCTOBBIX Ne 40 00HapyKUBAET
3ajad. Y YCTpaHsAET OUTHOKHY J
apudMeTHIecKoro xap
14 Pemenue 3amau ¢ MaremaTnueckasi MOJENb, M VYyamuiics 3aKperis
IIOMOILIBIO YPaBHEHUN aJTOPUTM PELIEHUs TEKCTOBBIX Ne 32,36 pelIeHus 3a1a4 C 10!
3az1ay. ypaBHEHUS, (OpMYJII
HAaBBIKM PEUICHUS 33
IIPOU3BOIUTENHLHOCT!
YpaBHEHUU
15 | Pemenue 3aa4u ¢ Maremaruueckasi MOJIeNb, M VYyamuiics HayuuTCs

ITOMOUIBIO0 YPAaBHEHUN

QITOPUTM PEIICHUS TEKCTOBBIX
3a1ad.

Ne 33,39,41,42

3a/1a4¥ Ha IPOU3BOI]
MTOMOIIBIO0 YpPaBHEHU
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16 | [loBTOpeHue u JIuneitHoe ypaBHEHHE C OTHOMN p/T Vyaruicst mommaroso
CUCTEMaTH3aIMs yueOHOro | IEPEeMEHHOM, OTpeieTICHuE, NpaBUIBHOCTD U ITOJTH(
Marepuana KOPHM JIMHEMHOT'O ypaBHEHUS. BBITIOTHCHWS aJITOPHTN

Maremartnueckas MOJ€Eb, BBIITOTHCHNA 3a/JaHHIH
AJITOPUTM PELIEHUS TEKCTOBBIX TOBTOPACMOH TEME
3ajad.

17 | KonTpoJabHasi pabora JIuneliHOE ypaBHEHME C OAHOU CamocrosTenbHOe | Yyaluiics camocTos]
Ne 1 MIEPEMEHHOI1, OIpe/IesieHue, BBITIOJTHEHHE PUMEHSET TEOPETH

KOPHM JIMHEMHOT'O ypaBHEHUS. KOHTPOJIbHOM MaTepua, U3y4eHHb
Marematuueckasi MOJIeb, paboThL. IPEIBIIYIINX YPOKa:
AITOPUTM PELIEHUS TEKCTOBBIX pELIEHUH KOHTPOJIbH
3ajad.
I'nasa 2. llesnble Boipaxenus (54 yac)
CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJIeM U ee CBOHMCTBA.
Lemn yuenuka: Llenu neparora:

v OcBoenwe MOHATHs «TOKIECTBEHHO paBHBIE BhIpakeHHs. ToxaecTBay | OpraHu3anus I103HaBATEIbHON I
v OCBOEHHE TIOHATHS «CTENEHD C HATYPAIBHBIM [TOKA3aTeIeM»; yYalIUMHUCS TOXKJIECTBEHHO paB

v OBnaJicHUEe yMEHUEM HAaXOAUTh HATYPAIbHYIO CTENICHD YHMCIIa, CTETCHElH;
MOJIb30BATHCS TAOIHIICH CTENICHEH; Coznanue ycioBud A TOTO, 4
v’ OBnaJicHUEe YMEHHUEM MCITOJIb30BaTh CBOMCTBA CTENCHH IS CBOICTBA CTENEHU JIJIs YIIPOILIEHUS
npeoOpa30BaHus AIreOpandeCcKuX BhIPAKCHHI. Cozmanne yclioBUM Ji1 BBEJCHUS
MOHSITHS, HE TIPOTHUBOPEYALIETO U3y

XapakTepucTHKa OCHOBHBIX BH/I0B Y4eOHOM 1eATeJbHOCTH yYeHUKa (Ha ypoBHe YY)

dopMyIHpoBaTh ONPEIEICHHS: TOXKIESCTBEHHO PAaBHBIX BBIPAXKEHUH, TOXK/IECTBA, CTENICHH C HATYpaJIbHBIM [TOKA3aTe,
OJIHOYJIEHA, KO3 (UILIMEHTa OJJTHOUIEHA, CTETIEHNU OJIHOYJIEHA, MHOTO4JIEHa, CTENIEHU MHOTOYJICHA;

ceolicmea: CTETIEHU C HaTypaJIbHBIM IOKa3aTeNeM, 3HaKa CTEIeHH;

npaeuia: 10Ka3aTenbCTBa TOX/JIECTB, YMHOKEHHUS OJIHOYJICHA HA MHOTOYJIEH, YMHOKEHUSI MHOTOUJICHOB.
Jloka3bIBaTh CBOMCTBA CTENEHU C HATYPaJIbHBIM MOKa3aTeleM. 3alnCchIBaTh U JOKa3bIBaTh (POPMYIIbI: IPOU3BEICHUS
Pa3HOCTH KBA/IPATOB JIBYX BBIpAKEHUI, KBaJ[paTa CyMMBI M KBaJ[paTa pa3HOCTH JIBYX BBIpa)KEHUH, CyMMbI KyOOB U p
Boruncnare 3HaueHne BbIpaXXeHUH ¢ nepeMeHHbIMU. [IpuMeHsTh cBOMCcTBa CTeNeHu A IpeoOpa30BaHUs BHIPAXKEH]
BO3BEJICHUE OJHOWIEHA B CcTENeHb. [IpUBOAUTH OJHOWIEH K CTaHJApPTHOMY BHJy. 3alUCBhIBATh MHOTOWIEH B
MHorowieHa. [IpeoOpa3oBbIBaTh MPOU3BEACHUE OJTHOWIEHA M MHOTOUYIEHA; CYMMBI, Pa3HOCTH, IPOM3BEACHUS JIBY?
pa3io’KeHUe MHOTOYJeHa Ha MHOXHUTEIN CIIOCOOOM BBIHECEHUS OOIIEro MHOMKUTENS 3a CKOOKH, COCOOOM Ipy
YMHOXKEHUSI U C NPUMEHEHHEM HECKOJIbKHMX croco0oB. Vcnosiap3oBaTh ykazaHHBIE MpeoOpa3oBaHHs B IPOLEC
YTBEPKJICHHH, PEIICHUs] TEKCTOBBIX 3a/1a4

18 | ToxnecTBEHHO paBHBIE ToX1eCTBEHHO paBHBIE IM Yyamuiicss Hay4uTCs
BbIpaxkeHus. ToxaecTBa BBIPAXKEHHUS, TOKIECTBA, No 44 SIBIIAETCA JIM PABEHCT
TOKIECTBEHHBIE MPEOOPA3OBAHMS. TOJI€CTBOM, JOKa3b
TOXJIECTBA.
19 | ToxnecTBEHHO paBHBIE ToXK1eCTBEHHO paBHBIE M Yyamuiicss Hay4uTcs
BbIpakeHMs. ToxzaecTBa BBIPAKEHMS, TOXKIECTBA, Ne 45-46 TOX/IECTBA.
TOKJECTBEHHBIE MPEOOPA30BAHMSL.
20 | CremneHb ¢ HaTypaJbHBIM CreneHnb, OCHOBaHUE CTETIEHHU, M/I YMEIT NPUMEHATH C
[IOKa3aTesIeM [I0Ka3aTellb CTEIIEHU, CBOWCTBO CTEIEeHEeN JUIsl YIIPOIL
BO3BEJICHUS B CTEIIEHb YHCIIOBBIX U anredpa
HEOTPULIATEIILHOIO YUCIIA, BBIPAKEHUI; IPUMEE
CBOMCTBO BO3BEJCHHUS B CTEIIEHD CBOMCTBA CTEIECHEN [
OTPULIATEIILHOIO YUCIIA. YIIPOLIEHUS CIIOKHBI
anreOpanvecKux Jpo
21 | CreneHb ¢ HATypaJTbHBIM CTeneHb, OCHOBAHUE CTENEHHU, M Yyamuiicsi HayYuTCS
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MoKa3aTejieM IoKa3aTellb CTEIICHU, CBOMCTBO Ne 49,51 3HAYEHUE BBIPAKECHU
BO3BE/ICHUS B CTEIIEHb COJIepXKaIINX CTEIEH
HEOTPULIATEIILHOTO YUCIIA,
CBOMCTBO BO3BE/ICHUS B CTEIIEHb
OTPHULIATEJILHOTO YUCIIA.
22 | CreneHb ¢ HATypaIbHBIM CreneHnb, OCHOBaHUE CTETIECHHU, M VYvyaiuiics Hay4uTCs
II0Ka3aTesIeM II0Ka3aTelb CTEIIEHHU, CBOWCTBO Ne 47-50 3HAQ4YCHUE BBIPAKCHU
BO3BE/ICHUS B CTEIICHb COJZIepXKaIINX CTEIEH
HEOTPULATENIBHOTO YNCIIA,
CBOMCTBO BO3BE/ICHUS B CTEIIEHb
OTPHUIIATEJILHOTO YUCIIA.
23 | KonTpouabHas pa6ora 3a 1 | ToXaecTBEeHHO paBHBIC CamMOoCTOSITETbHO | YUallluiicsi CaMOCTOS
4eTBePTh BBIPAKEHMUSI, TOXKICCTBA, € BBITNIOJIHEHUE MPUMEHSET TEOPETU
TOXKJIECTBEHHBIE TPEOOpPa30BaHUs, | KOHTPOJIHHOU MaTepual, U3y4YeHHb
CBOMCTBO BO3BEJICHHS B CTENIEHb | paOOTHI. MNPEABIIYIINX YPOKA:
HEOTPULIATENIBHOTO U PELICHUH KOHTPOJIbH
OTPULIATEJIPHOTO YHCIA.
24 | CBoiicTBa CTENEHU C JlokazarenbcTBO, TEOPEMA, JIM VYyamuiics ymeer mp
HATypaJbHbIM [I0KA3aTEJIEM | OCHOBHOE CBOMCTBO CTEIEHHU, Ne 57-59 CBOICTBA CTEIICHEN [
CBOMCTBO CTEIIEHU C YIPOLIEHUS YUCIIOBb
HATypaJIbHBIM TTOKA3aTeIIEM. anreOpanvIecKux BhIf
MPUMEHSATH CBOMUCTBE
JUTSL YIIPOIIIEHHUS CIIO:;
anredpanvdecKux Japo
25 | CBolicTBa CTENEHU C OCHOBHOE CBOMCTBO CTENEHH, M VYyamuiics ymeer np
HaTypaJIbHbIM NIOKA3aTelleM | CBOMCTBO CTEIEHU C Ne 56,60 IIPABUJIA YMHOKECHUS
HaTypaJIbHBIM TTOKa3aTelIeM. CTENEHEN ¢ OJJUHAKO
MOKa3aTeJsIMU IS Y
YUCJIOBBIX U alredpa
BBIPKEHUI; HAXOIU
HYJIEBBIM IOKa3aTeJ
26 | CBoiicTBa CTEIICHHU C OCHOBHOE CBOMCTBO CTEIICHH, M Y4amnuncst MOXKeT He
HaTypaJIbHBIM IIOKA3aTelIeM | CBOWCTBO CTEIICHHU C Ne 61-64 CTEIIEHb C HATypaJlbk
HaTypaJIbHBIM MTOKa3aTeIEM. IIOKa3aTeNeM. Y MeeT
CTEMNEHb C HYJICBBIM |
MoryT apryMeHTupo
000CHOBATh PABEHCT
OnHouieHbl. ApuMeTHYeCKHEe ONePAllMU HAJl OAHOYJICHAMHU.
Hean yyeHuka: IMesm mexarora:
v OCBOEHHE TIOHATHS «OTHOUWIEH», «KOIDPHUIIUEHT OTHOUWIEHAY, v' Co3janue yciaoBHl JUIs
«CTaHJAPTHBIN BUJI OTHOUIEHA», «CyMMa OJHOYJICHOBY; 00 OJTHOYJIEHE U €r0 CyMM
v OBJjajieHHe€ YMEHUEM NPUBOIUTH OJHOYIEH K CTAaHIaPTHOMY BHILY, v' Co3zjanue yCIoOBU# st
BBITIOJTHSITH CJIOKEHUE M BEIYUTAHUE OJHOUYJICHOB. CTaHJAPTHBIA BHJI OJHOYJ
v OBlajJicHuEe YMEHUEM UCIIOIb30BaTh CIIOYKEHHE M BEIYUTAHHE €ro 3aMucH.
OJTHOWICHOB ISl TPe0Opa3oBaHus aIreOpandecKuX BhIPAKEHUN.
27 | OgHOUIEHBI OpnHowIeH, OJHOWIEH B M VYyamuiicss ymeeT Ha
CTaHJIAPTHOM BHJIC, ONIPEIEIISATh Ne 65-66 3HAYCHHE OJTHOUJICHE

CTETEHb ¥ KOAPPHUIIUEHT
OJTHOYJICHA.

YKa3aHHBIX 3HAUCHUS
MEPEMEHHBIX. Y MEET
K CTaHIapTHOMY BHU/
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OJTHOUJICHBI; paboTat
3aJJaHHOMY QJITOPUT)

28 | OgHOUIEHBI OpHOYJIeH, OAHOYJICH B IM VYyamumiics HayquTCs
CTaHJApPTHOM BHJIE, OIIPENIEIATh Ne 69-70 peoOpa3oBbIBATH BE
CTeTICHb U KO (UITUEHT OJIHOWICH CTaH/IAPTE
OJIHOWJICHA.
MHoro4JieHsbl.
Hean yuyeHuka: esn negarora:
v" OCBOCHHE TIOHSITHUS «MHOTOUWICH», «KOI(PPHUIIMEHT MHOTOUWIEHAY, v' Cosnmanue ycioBuit st §oj

«CTaHJAPTHBIN BUJ MHOTOWIECHA», «CYMMa MHOTOUYJICHOBY; MHOTOYJIEHE U €T0 CYMME K¢

v' OBnajgeHue yMEHHEM IPUBOIMTH MHOTOYWICH K CTAHIaPTHOMY BHILY, v' Opranuzanys y4eOHO-1103H

BBITIOJIHSITH CJIOKEHUE U BRIUMTAHUE MHOTOUYJICHOB. YMEHHUS BBINOJHATE  JICH(

v OBnaJicHUE YMEHHUEM UCIIOJb30BaTh CIIOYKEHHE M BBIYUTAHHE pPa3HOCTh);

MHOTOYWIECHOB JIJIsl MPE00pa30BaHMs aNreOpanyecKuX BhIPasKEHHH. v' Cosjanue yCIOBHH JJist
CTaHJAPTHBINA BUJT MHOTOUJIC
3aIUCH.

29 | MHOroujeHsl MHoro4jeH, 4JI¢HbI MHOTOYJICHA, M VYyamuiicss HayqYuTCs
JIBYYJICH, TPEXUJICH, TOJOOHBIE Ne 74-75 pacno3HaBaTh MHOTO
YJICHBl MHOTOWICHA, IPUBEICHUE ONPEACIISTH CTEIICHD
MOI00OHBIX YIEHOB MHOTOYJICHA; peoOpa3oBLIBATH BE
MHOTOWIECH CTaHAAPTHOTO BHUJIA; MHOTOWIEH CTaHAap1
CTENEHb MHOTI'OUJIEHA, HYJIb
MHOTOYJICHA.

30 | CinoxeHue U BEIUMTAHUE CrnoxeHne MHOTOWICHA, JIM VYyaiuiicss HayqYuTCs

MHOTO4YJICHOB BBIYUTAHNUE MHOTOWICHA. Ne 76 Y BBIYMTATh MHOTOY

31 | CinoxeHue U BBIYUTAHUE Crnoxenne MHOTOWICHA, JIM VYyaimuiicss HayqYuTCs

MHOT'OYJICHOB BBIYMTAHHE MHOT'OYJICHA. Ne 77,81,82 Y BEIUUTATh MHOI'OY.

32 | CinoxeHHe U BBIYUTAHUE CrnoxeHne MHOTOWICHA, JIM VYyamuiicss HayqYuTCs

MHOT'O4JICHOB BBIYMTAHUE MHOTOYJICHA. Ne 78(1),79(1), | cnokeHue | BBHIYMTA

80(1) MHOTOYJIECHOB TIPU P&

MaTEeMaTUYECKHUX 3a]

33 | KonrpoabHas padora Ne 2 | CinoxeHHe MHOTOYJICHA, Pewenne Hcnonw3yror paszinuy

BBIYMTAaHNUE MHOTOWICHA. KOHTPOJIbHOU MIPOBEPKU TTPABUITHH(

paboThI HAaXOKJICHUS 3HAUYEH

YHUCJIOBOTO BBIPAKEH

34 | YMHOxeHHe ofHOWIeHa Ha | [IpaBuiio yMHOMXKEHHs OlHOUJIeHA M Yyamuiicss Hay4uTcs

MHOTOWIECH Ha MHOT'OYJIEH. Ne 92 YMHOKEHHE OJTHOYJIE
MHOTOUJIEH.

35 | YMHOXeHue ogHOWIeHa HA | [IpaBwiIo yMHOKEHUS OJTHOYICHA M VYyamuiicsi BBITTOJIHS

MHOT'O4JIEH Ha MHOT'OYJIEH. Ne 93(1- YMHOKEHUE MHOI0YJ

3),94(1),95 OJTHOYJICH, BBIHOCHT

OJIHOWICHHBI MHOX

36 | YMHOXeHUe ogHOWIeHa HA | [IpaBMiIo yMHOKEHUS OJTHOWICHA M VYyamuiicsi BBITTOJIHS
MHOTOYJICH Ha MHOTOYJIEH. Ne 96,100(5-8) | yMHOXEHHE MHOTOU]
OJTHOYWJICH, BBIHOCUT

OJIHOUWJICHHBI MHOX
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37 | YMHOxeHHe onHOWIeHa Ha | [IpaBuiio yMHOKEHHS OTHOUJIEHA M Yyamuiicss Hay4uTcs
MHOT'OYJICH Ha MHOT'OYJICH. Ne 101,102, YMHO>KEHHE OJTHOUJIE
100(3-4) MHOTOWICH IPH Pell

38 | YMHOXEHHE MHOTOYJICHA [IpaBuiio yMHOXEHUS M VYvyaiuiics HayquTCs
Ha MHOTOWIEH MHOI'O4YIEHA HA MHOTOYJICH. Nel03 YMHOKEHHSI MHOT 04

MHOT'OUJIEH.

39 | YMHOXEHHE MHOTOUJICHA [TpaBuiio yMHOXKEHUS IM [IpaBuiio yMHOKEHH
Ha MHOTOWJICH MHOTO4JICHa HA MHOTOYJICH. Ne104,105(1-2) | MHOTOYICHA HA MHOI

pelIeHuu 3aj1a4.

40 | YMHOXEHHE MHOTOYJICHA [IpaBuiio yMHOXEHUS M [IpaBuIO YMHOKEHH.
Ha MHOTOYJIEH MHOTO4JIEHA HA MHOTOYJIEH. Nel06(1) MHOTO4JICHA Ha MHOI

,105(3-4) pEIICHUH 3a/1aY.

41 | YMHOXXEHHE MHOTOYJIEHA IIpaBuno yMHOXEHUS M YMeEIT pemars TEKC

Ha MHOTOWIEH MHOI'oO4WwiIeHa Ha MHOT'OYICH. Nel108-110 3a7a4M, MaTeMaTHuue
KOTOPBIX COJEPIKUT
IIPOU3BEJICHUE MHOI

42 | Paznoxenne MHOTOWICHOB | Pa3iiokeHne MHOrO4YIeHa Ha M VYyamuiicss HayquTCs
Ha MHOXUTeNIU. BblHECeHne | MHOXKUTENH, BEIHECEHHE O0IIIEero Nel11,113(1-2) | packiambiBaTh MHOT
00LIero MHOXKHTENS 32 MHOYHTEJIS 32 CKOOKH. MHOHUTEJH, UCTIONb:
CKOOKH BBIHECEHUS OOIIETO 1

3a CKOOKH.

43 | Paznoxenue MHOTO4JIEHOB | Pa3nojkeHue MHOrouseHa Ha M YMeIoT perarhb TEKC
Ha MHOXKHTEIU. BEIHECEeHHE | MHOXKHUTEIIH, BEIHECECHHE OOIIETO Nell14 3aJa4M, MaTeMaTH4C
0011ero MHOXKHTES 32 MHO>KHUTEJS 32 CKOOKH. KOTOPBIX COJAEPIKUT
CKOOKH IPOM3BEICHUE MHOTY

44 | Pa3noxenue MHOrouseHoB | Pa3nokeHune MHOrouseHa Ha M VYyamuiics ymeer Ip
Ha MHOXXHUTENIH. BbIHECEHHE | MHOXKHTEIHU, BEBIHECEHUE OOIIETO Nel112,113(3-4) | mpuém BbIHECEHHS Of
001Iero MHOXKHTENS 32 MHOKUTEJS 38 CKOOKH. MHOJKUTEJS 38 CKOOK
CKOOKH YIPOLIEHUS BHIYUCIIC

pelieHus MaTeMaTuy

45 | Tecrt 3a 1 nmojyroaue. Mmuorounensl, apupmeruueckue | Pemenue Ucnons3yrot paznuy

JIEUCTBUSI C MHOTOUJICHAMHU, KOHTPOJIbHOU MIPOBEPKU TTPABUITHH(
pa3oKeHHe MHOTOYJIEHOB Ha paboThI HAaXOK/JICHUS 3HAUCH
MHOHUTEJH, BBIHECEHHUE 00I1IEeTO0 YHUCJIOBOTO BBIPAKEH
MHOKUTEJSI 32 CKOOKH.

46 | Pa3noxeHre MHOTOWICHOB | MeTOoJ TpyIITHPOBKH. M VYyamuiicss HayquTCs
Ha MHOXXHUTeIu. MeToJ Nell17(1), pacKiaabIBaTh MHOT(
TPYTITHAPOBKH. 116(1-4) MHOXHTEITH METOZON

TPYIIHUPOBKH.

47 | Pa3noxeHre MHOTOWIEHOB | MeToJl rpyNIUpOBKH. M VYyammiics Hay4nuTCs
Ha MHOXXHUTENU. MeTox Nell8 pacKiIagpIBaTh MHOT(
TPYIITHPOBKHU MHOXHUTEITH METOION

TPYIIHUPOBKH.

48 | Pa3noxeHre MHOTOWICHOB | MeToJT TpyIITHPOBKH. M VYyamuiicsi ymeeT Bbl
Ha MHOXXHUTENU. MeTox Nel 19, pa3ioKeHue MHOTOY,
TPYIITHPOBKA 116(5-8) MHOXHTEITH CIIOCO0C

TPYIIHUPOBKH IO AT

49 | KonrpoabHasipadora Ne 3 | MHorowieHsl, apuMeTHIecKue Pemenue Hcnonb3yroT pazinuy

JIEMCTBUS C MHOTOUJIEHAMHU, KOHTPOJIbHOM MIPOBEPKU MTPABUIIbH(
METO/IbI PA3I0KECHHUS paboTsl HaxO0KJICHUS 3HAYCH

MHOI'O4JICHOB HaA MHOXXUTCJIN,

YN CJIOBOI'O BBIPAKCH
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BbIHECEHUE O0ILEr0 MHOKUATEIISA
3a CKOOKH.

50 | IIpousBenenue pazHoctu U | opmysa COKpPaAIIEHHOTO M VYyamuiicss HayquTCs
CYMMBI JIBYX BbIPaXEHHI YMHOKEHHUSI, TPaABUIIO Nel120(1-6) MPABUJIO MTPOU3BEICE
IIPOU3BENECHUS PA3HOCTU U CYMMBI Y CYMMBI JIByX BbIpa:
JBYX BBIPAKCHUI.
51 | IlpousBenenue pasHoctu 1 | Dopmysa COKpaIIEHHOTO M VYyamuiics ymeer pa
CYMMBI JIBYX BBIPQKCHUM YMHOXEHHUS, TIPABUIIO Ne120(7-10), 1000 MHOTOWIEH TI
MIPOU3BEICHUS PA3HOCTH U CYMMBI 122(2-3) MIPOU3BEICHUS PA3HC
JIBYX BBIPAKEHU. JIBYX BBIPaKEHUM.
52 | IlpousBenenue pazHoctu U | Dopmysa COKpaIIeHHOTO M YMEIT NPUMEHATD T
CYMMBI JIBYX BbIPaXKECHHI YMHOKEHHUS, TPaABUIIO Nel21,122(1) pa3JI0KEeHUs Ha MHO?
IIPOU3BENIEHNUS PA3HOCTU U CYMMBI OMOIIBIO (hOPMYJTT
JIBYX BBIPQKCHUI. COKPALIEHHOIO YMHC
YIPOIIEHUS BBIYUCIIC
pELIEHNUs] YPAaBHEHUH
53 | Pa3HOCTh KBaJpaToB JABYX ®opmyJiia pa3HOCTH KBaJIpaTOB M VYyamuiicsi BBITOIHSA
BBIPAXKEHUM JIBYX BBIpaXXEHUI Nel123(1-5), OOBIKHOBEHHBIX JPO(
124 CMCIIAHHBIX YHCE, 1
MaTEMAaTHYECKYIO T€]
IIPU 3alMCH U BBIIIOJI
apu(MeTHYECKOrO Ji
54 | PazHOCTB KBaIpaToOB JABYX ®opmyJiia pa3HOCTH KBaJIpaTOB M VYyamuiicss HayquTCs
BBIPKEHU I JIBYX BBIpaXXEHUU Ne123(6-10), bopMyIly pa3HOCTH ¥
125(1-2) JIBYX BBIPAYKCHHIA.
55 | KBagpar cymmsl 1 kBajpat | Popmyiia KBajpaTa CyMMBI JIByX IM Yyamuiicss Hay4uTCs
Pa3HOCTH JIBYX BBIP@XEHUN | BBIPAKCHHUM M KBaJpaTa pa3HOCTH Ne127(6-15), U TIPUMEHSATH (POPM]
JIByX BBIPQKEHUI. CYMMBI JIBYX BBIDaKE
U KBaJpaTa pa3HOCTY
BBIPAKCHUIA.
56 | KBagpar cymmsl 1 kBajpat | Popmyiia KBajpaTa CyMMBbI IByX IM Yyamuiicst yMeer Ip
Pa3HOCTH JIBYX BBIPQXEHUN | BBIPAKCHHUM M KBaJpaTa pa3HOCTH Ne128(4-10), IIPUEM PA3IOKEHHUS |
JIByX BBIPQKEHUI. MHOKUTENH € TIOMOI]
COKPAIIEHHOTO YMHO
YIPOIIEHUS BBIYHCIIC
pElIeHNs] YPaBHEHUH
57 | KBagpar cymmsl 1 kBajjpat | Popmyiia KBajpaTa CyMMBI IByX IM VYuyamuiicss ymMeeT Ha
PAa3HOCTH JIBYX BBIPQXEHUN | BBIPAKECHHUM U KBaJpaTa pa3HOCTH Ne128(1-3), YHUCIIO
JIByX BBIPQKEHUI. 130(3) 0 JaHHOMY 3Hau€H
MPOLIEHTOB; AEHCTBY
3alaHHOMY U CaMOCT
COCTaBJICHHOMY ILJIal
3a/1a4H.
58 | KBagpar cymmsl u kBagpat | @opmyiia KBaapaTa CyMMBI IBYX M VYyamuiicss yMeer Ip
Pa3HOCTHU JBYX BBIPQXKEHUHN | BBIPAXKEHUI W KBaJApaTa pa3HOCTH Nel27(1-5), NPUEM PA3II0KEHUA |
JIByX BBIPQKEHUI. 131(3,4) MHOKUTENH € TIOMOII
COKPAIIEHHOTO YMHO
YIPOILIEHNS BBIYHCIIE
peuieHusl ypaBHEHU N
59 | IIpeobpazoBanue PopMyia KBagpaTa CyMMBI ABYX M Yyammiicss Hay4uTCs
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MHOIO4JICHa B KBaJpaT
CYMMBI WJIX Pa3HOCTH ABYX
BBIPAKCHUI

BbIpaXeHUH, (hopMyIa KBajapara
Pa3HOCTH JIBYX BBIPOKCHHH,
TIOJTHBIN KBA/IpaT, BhIJCICHHUE
KBaJIpara JIByWwICHA..

Nel32(5-8)

peoOpa3oBLIBATH Mi
KBaJpaT CyMMbI WIH
JIBYX BBIPAKCHUMU.

60 | IIpeobpazoBanue dopmyna KBagpaTa CyMMBI IBYX IM Yyamuiics Hay4uTCs
MHOTO4JICHa B KBaJipaT BBIpOKEHHH, PopMyIia KBagpara Nel132(1-4), npeoOpa3oBaHHe MH
CYMMBI WJIM PA3HOCTH JABYX | PA3HOCTH ABYX BBIPAKCHUH, 133,135(1) KBaJpaT CyMMBbI UJIU
BBIpaXKEHUI MOJIHBIN KBaJIpaT, BbIACIICHUE JIBYX BBIpaXXCHU 1P

KBaJlpaTa JBY4ICHA.. MaTEMAaTUYECKUX 3a]

61 | I[IpeoOpazoBanue dopmyJia KBaJipaTa CyMMBbI JIBYX M VYvyaiuiics HayqYuTCs
MHOTOYJICHA B KBaJpaT BEIpaXEHUH, popmyra KBaaparta Nel137-139, npeoOpazoBaHue MH
CyMMBI WJIM PA3HOCTH JABYX | Pa3HOCTH JIBYX BBIPAKEHUH, 134,135(2) KBaJIpaT CyMMBI WJTH
BBIPAKCHUI IIOJIHBIM KBAJAPAT, BBIACICHUE JBYX BBIpAQXXCHUH IIP

KBaJIpaTa JBy4JICHA.. MaTeMaTUYECKUX 3a]

62 | KonTpoabHas padora Ne 4 | 3aganus no npoieHHbIM TeMaMm | ManuBuayansnas | Mcmonb3ytot paszimind

— peuieHue IIPOBEPKHU MPABHUIIHH(
KOHTPOJIbHON HAXOJKICHUS 3HAYCH]
paboThI YHCIIOBOTO BBIPAKEH

63 | Cymma u pa3HOCTH KyOOB dopmyna CcyMMBI U Pa3HOCTH M VYyamuiics Hay4uTCs
JIBYX BBIPQKCHUU KyOOB JIByX BBIpa)KEHUH, Ne142,140(1-3), | u mpuMeHsTh (HOpM}

HETIOJTHBIA KBaJApaT Pa3HOCTH, 143,141(1) pa3HOCTH KyOOB JIBY:
HETOJIHBIM KBaJPaT CyMMBI. BBIPAXKEHHUI.
64 | Cymma u pa3HOCTh KyOOB dopmyna CcyMMBI U Pa3HOCTH PT VYyamuiics mpeodpas

JIBYX BBIPaXCHUU

KyOOB JIByX BBIpa)KEHUH,
HEIOJIHBINA KBaApaT Pa3HOCTH,
HEIOJIHBIA KBAJPAT CYMMBI.

MHOT'OYJIEH B KBaJpa
Pa3HOCTH JIBYX BBIpa

Pa3znokeHne MHOTOYJIEHOB HA MHOKUTEJIN.

Hean y4yeHuka:

v" OcBOEHHE NOHATHUS «Pa3JIOKCHHUEC MHOTOYJICHA HA MHOXHTCIIN U

00J1acTH €ro MMPUMCHCHU A,

4 OBJ'IaI[eHI/IC YMCHHUEM BBIINIOJIHATE PA3JIOKCHUC MHOI'OYJICHA HA
MHOXHTEIN IyTEM BBIHECEHUS O0IEro MHOKUTENS 32 CKOOKH,
CI0COOOM IpyNIHUPOBKU;
v OBJ'Ia)IGHI/Ie YMEHUEM MMPHUMCEHATH IMOJTYYCHHBIC 3HAHUA IJIs
YIPOLICHHS] BEIUMCIICHUM, PElIeHUs] YPaBHEHUH;

e

v Co3nanue yCaoBHi
HE00XO0IUMOCTh Pa3JI

v' Co3anue yCcaoBMH LIS TO
CIIOCOOBI PA3IOKEHHS M
MPUMEHSTH UX JUIS yTIPOIL

XapakTepucTHKA OCHOBHBIX BH/I0B Y4eOHOM AesiTeIbHOCTH Y4eHHKA (Ha ypoBHe YY/I)
3HaThb AJITOPUTM BBIHCCCHUA 06HI€FO MHOXUTECJIA 3a CKO6KI/I, YMHOXKCHHUEC OAHOYJICHA HAa MHOT'OYJICH 1 MHOT'OYJICHA H
pas3JInYHbIe CIIOCOOBI Pa3IoKEHUsI MHOTOUJIEHA HA MHOKUTEIH, 3HaTh (JOPMYJIbI COKPAILIEHHOTO0 YMHOKEHUSI.

3HaTH ImpaBujia: YMHOXCHHUA OJHOYJICHA HA MHOI'OYJICH, YMHOKCHHS MHOT'OYJICHOB.
Jloka3bIBaTh BBIBOJI (POPMYJT COKPAIIEHHOTO YMHOXKEHUS. 3aMChIBaTh U I0Ka3bIBaTh (POPMYJIbI: IIPOU3BEICHHS CyMN
Pa3HOCTH KBaJpPaTOB JIBYX BbIpa)KEHUH, KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH JIBYX BBIPaKEHUH, CyMMBI KyOOB U P
YMeTbh yMHOXKaTh OJJHOUWICHBI M BO3BOJUTH OJHOWIEH B cTeneHb. [Ipeobpa3oBbIBaTh NPOU3BEACHHE OTHOUJIE!
MMPOU3BCACHUS IBYX MHOI'O4JICHOB B MHOI'OYJICH. BrmmomHATE Pa3JI0KEHUEC MHOI'OYJICHA HA MHOXKHUTCIINU CII0COOOM B
CIOCOOOM TPYIITUPOBKH, 110 (POPMYJIaM COKPAIIEHHOTO YMHOXKEHHS U C IPUMEHEHHEM HECKOJIBKUX criocoOoB. HMcn
MIpoLIecCe pelIeHHs YPaBHEHHH, JOKa3aTebCTBA YTBEPXKJICHUH, pEIIeHHs TEKCTOB

65 | [IpumeHeHue pa3IuIHBIX Brinecenne 00111ero MHOKHUTEIS M VYyamuiicss Hay4uTC
CIOCO0O0B Pa3I0KEHUS 3a CKOOKH, METO]T TPYIIITUPOBKH; Nel44 pa3IUYHBIE CTIOCOOBI
MHOTOYJICHa Ha MHOKUTENH | ()OPMYJIBI COKPAIIIEHHOTO MHOTO4JIEHa Ha MHO?

YMHOKCHHUSI.
66 | IlpumeHeHue pa3IUIHBIX Brinecenne 0011ero MHOKHUTEIS M VYyamuiicss HayuuTc
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CIoco00B pPa3I0KEHUS 3a CKOOKH, METOJ TPYIIITUPOBKH; Neol45 Pa3IUYHBIE CTIOCOOBI
MHOTOYJICHa Ha MHOKUTENH | (DOPMYJIBI COKPAIIEHHOTO MHOTOYJIEHAa Ha MHO?
YMHOKEHHUSL.

67 | IlpumeHeHHEe pa3IMIHbIX BriHecenne 00111ero MHOKUTES M VYyamuiicss Hay4uTC
CIOCcO0O0B Pa3I0KEHUS 3a CKOOKH, METO/]I TPYIITUPOBKY; Nel46 Pa3IUYHBIE CTIOCOOBI
MHOTOYJICHa Ha MHOKUTENU | (DOPMYJIBI COKPAIIEHHOTO MHOTOYJIEHAa Ha MHO?

YMHOKEHHUSL.

68 | [IpumeHeHHEe pa3IMIHbIX BriHecenne 00111ero MHOKUTEIS M VYyamuiicss HayquTC
CIoCco00B Pa3I0KEHUS 3a CKOOKH, METO/]I TPYIITUPOBKY; Nel47-148 Pa3IUYHBIE CTIOCOOBI
MHOTOYJICHa Ha MHOKUTENU | (DOPMYJIbI COKPAIIEHHOTO MHOTOYJIEHAa Ha MHO?

YMHOEHHUSL.

69 | [loBTOpenue u [TpumeHneHue pa3mMuHbIX CP ITomraroBo KOHTPOIHP,
cUCTeMaTu3aInus y9eOHOrO | ClIOCOO0B PA3IIOKCHHUS HPaBUIBHOCTD H ITOJIH(
Marepuana MHOTOYJICHA HA MHOYKHTEIIH. BBITIOTHCHHS aJITOPHTN

BBIIIOJTHCHUS 3aJaHUHN
TOBTOPSEMOM TeMe
70 | KonTpoJanHasi padora Ne 5 | [IpuMeHeHne pa3InIHbIX NunuBuayanpHas | Mcnonb3ytoT pasnnyHe
CIoco00B pa3IoKEHUS — peuieHue NPOBEPKM NPaBUIbHOC
MHOTOYJICHA HA MHOKHTCIIH. KOHTPOJIBHOU HaXxoXAeHnA 3Ha4eHu
paboThI Bblpa*KeHuA
DyHKIMS.

ey yyenuka:

v O3HaKOMJIEHHE C HOHATHEM « QYHKIHsDy; CBI3U MEKIY BEJIHYNHAMY,

criocobamu 3a1anus QyHKIUH.

v" OcBOCHHE aIropruT™Ma MIOCTPOCHUsI rpaduKa QyHKINK;
v’ Pa3BuTHE yMEHHI yuTaTh rpaduiK QYHKIIUH.

IMean mexarora:

v' Co3naHue yCIOBUM Ui T
NPENCTABIEHUE O IOCTPC
HAY4HIIUCh ONPEAENATD PO

v' Co3nanue YCIOBUN I I
TOHATHEM (DYHKIIHS.

XapakTepucTHKA OCHOBHBIX BH/I0B YUeOHOH 1esiTeJIbHOCTH YYeHUKA
(Ha ypoBHe YY ]I
[TprBOANTE MPUMEPHI 3aBUCUMOCTENH MEXy BeNTMUYMHAMU. Pa3nnyare cpeam 3aBUcUMOCTel (pyHKIMOHAIbBHbIE 3aBUC
OnwuceIBaTh MOHATHS: 3aBUCHMOI M HE3aBUCHMOI ITepeMeHHbBIX, QYHKIINU, apTyMEeHTa (YHKIIUHU; CTIOCOOBI 3a/TaHUS (
oOmnactu onpeaeneHus QyHKIMH, 00JIaCTH 3HaYeHUH (YyHKLNY, rpaduka GyHKINHU, TUHEHHONW GyHKIMHU, TPAMO Ip:
Buiuucname 3HaueHHe (QYHKIMM 1O 33/JlaHHOMY 3HaueHHI0 apryMeHTa. CocTaBiaTh TaONMIbl 3HaYEHUH (yHKIH
tabauuHo. Ilo rpaduky QyHKINH, SBISIOLIEHCS MOJIENBIO PEabHOTO MPOILecca, ONMPEesATh XapaKTEePUCTUKU ITC
GYHKIIMHM U IPSIMON TPONIOPLUHUOHANIbHOCTH. ONHMCHIBaTh CBOMCTBA 3TUX (PYHKIMH.

71 | CBa3u mexay BennunHamu. | OnpeneneHne YnucioBoi GyHKINH, 010 VYyamuiics Hay4uu
OyHKIMSA aprymMeHT (yHKILWU ,3Ha4eHUe OTIPENIETIATH, SIBIIS
(byHKIMHU, 006J1aCTH OTIpeeIeHUs U JaHHAsI 3aBUCUMO
oOnactu 3HaueHusl QyHKIUH. byHKIHEH.
Maremarnueckas MOJIENb,
He3aBHCHUMas MepeMeHHas, 3aBUcUMas
NIepEMEHHas
72 | Ceszu Mexay BenmmunHamu. | OmpeneneHne YncioBor (QyHKIINH, CP VYyamuiics Hayun
OyHKUIUA apryMeHT (pyHKIIUH ,3HaYeHue rpaduK, HAXOJUT!
GbyHKIUHM, 00J1aCTH OIpe/IeIeHHs U apryMeHTa 1 3Hay
o0acT 3HaUeHUs (PYHKIUH. (byHKUIMU 175 331,
Maremarnueckast MOJENb, GyHKIIMOHATIBHOM
He3aBHCHMasl IIEpEMEHHas, 3aBUCUMas 3aBHCHUMOCTH.
nepeMeHHas
73 | Crnoco6wl 3amanus ¢pyHkuuu | CriocoObl 3agaHust QyHKIHH: IM VYyamuiics Hayuu
OIMHMCATSIBbHBIN, C TIOMOIILIO Nel150,151,153 | onpenensiTe croc
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(bopMyIIbI, TAOTUYHBIMN.

GYHKITUH, HAXO0/TH
apryMeHTa U 3HaY
GyHKIUY, 3a/1aHH

hopmyIIoii.
74 | CrocoOs1 3ananus ¢pyakiuu | CriocoOsl 3aaHus QyHKITHH: M VYyamuiics Hayuu
OIMcaTeIbHBINA, C IIOMOIIBIO Nel54,155 OMPEACIISITH CIOC(

(bopMyIIbI, TAOTUYHBIA.

(GYHKITUH, HAXO/TH
apryMeHTa U 3HaY

byHKIMH.

75 | KonTpoubHas padora 3a 3 | [IpumeHeHne pa3IM4HBIX CIIOCOOOB NuauBunyansHa | Mcnons3yroT pass
yeTBepTh pasyIoKeHUs] MHOTOYJICHA Ha s — pelICHUe MPUEMBI TIPOBEPK]
MHO>KUTEJH. KOHTPOJIbHON MPaBHWJIbHOCTH Ha
paboThI 3HAYEHUS YUCIIOB

BBIPAXKCHUS
76 | I'paduk ¢pyHKIMM ['padux pyHkumm M VYyamuiics Hay4uu
Nel58,159 ONPEACIISITH CBOM(
(bYHKIHH 10 ee I
77 | I'paduk pynkuuu I'paduk Pynkunu JIM VYyammiics 3akper

Nel60-161 o rpadukax (QyHE

Jluneiinasi pyHKums.

ey yueHuka:

v" OcBOCHHE TMOHATHIT «JIMHEHHOE YPaBHEHHUE C IBYMs IEPEMCHHBIMUY,
«JTMHEWHasT QYHKIUD), «IIPsIMast TPOIOPIIMOHATIBHOCTDY;

v' OBnajieHne yMEHHEM HAaXOUTh PEIICHUS JINHEHHOTO YPaBHEHHUS C
JBYMsI IEpEMEHHBIMU, IPE0OPa30BbIBaTh JHMHEHHOE YpaBHEHHE C
JIByMsl IEPEMEHHBIMH K BUJTY JIMHEHHON QYyHKLUY;

v OBJajieHHEe YMEHUSIMH CTPOUTH TPapUK JIMHEWHOM QYHKIMH, B
YaCTHOCTH MPSIMOM MPOMOPIUOHAIBHOCTH, YATATh TpapUK JTUHEHHOM
GyHKIMH, OTIPENETSATh 10 (GopMysie 0OCOOCHHOCTH PACIIOJIOKEHUS
rpaduka Ha KOOPAMHATHOM MJIOCKOCTH.

IMeas meparora:

v' Co3laHue yCIOBHI IS TOT
MMPEACTAaBJICHUA YyHallIUXCA M

v' Oprasusarys No3HaBaTEeNbE
OCBOCHMUS ydalllUMHUCS OCHO!
HOBBIMHU MOHSTHAMHU;

v Cosznanue ycioBuii juist Qop
IEPEBOIUTH AHATUTHYECKYK

v’ Co3anue yciioBuii Juis pasi

XapakTepucTHKA OCHOBHBIX BUI0B Y4eOHOM AeATeJIbHOCTH YYCHUKA
(na yposHe YY]I)

PacnioznaBate nuHelHbIe QyHKINN, CTPOUTH rpadUKH JIMHEHHBIX QYyHKIMH. [IpuBOANTE TPUMEPHI U CTPOUTH JIMHEH
¢byHK1MY, 3HaYeHne aprymeHTa. CTpouTh rpaduk JuHEHHOM QyHKIMK o yciaoBuio 3agaun. HaxoauTs 3HaueHue ¢y
aprymenTta. Knaccudunuponars @pynkunu. OnucsiBaTh JMHEWHbIE PyHKIMY. 3HaTh IpaduK JUHEHHON (PYHKIINH B

78 | Jluneiinas QpyHkuus, eé Jluneitnast pyHkuus, npsimMast
rpad UKy CBOHWCTBA PONOPIHUOHATIBHOCT, TPapuK
JUHEHHON QyHKIUH.

M VYyamwiics Hayun
Nel62-164 (bopMyIHpPOBATS ¢
JTUHENHON (QyHKIT)
IPONOPIMOHANIEH
OTIPEIEIIATS, SIBJIS
GbyHKIUS, 3a/1aHH:
dbopMmyIoil, TuHer
CTPOUTH TpadUK J

GyHKIUH.
79 | Jluneiinas QpyHkuus, eé Jlunelinas QyHKIUs, MpsiMast IM VYyamuiics Hay4uu
rpaduku cBoiicTBa MIPOMOPLUUOHANIBHOCTD, TpaduK Nel72-176 rpaduK JUHEHHOY
JTUHEHHON (QYHKIIMH. OIIHCHIBATh €€ CBO
80 | Jluneitnas ¢pyHKIHSA, €€ Jluneitnast pyHKuMs, mpsiMast JIM VYyamuiics Hayun
rpaduKu CBOHWCTBA IPONOPUHUOHATIBHOCTD, TPaPUK Nel178-180 IIPUMEHSITh CBOMC
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JMHEWHON (QYHKIIHH. JTMHEWHOU (YHKIL
CBOICTBA IPH pel

81 | Jluneitnas ¢pyHkuums, e€ Jluneiinas QpyHKUUS, psMast IM VYyamuiics Hayuu
rpaduKu CBOMCTBA MIPOMOPIIMOHAIBHOCTD, TpaduK Nel70(1),177- | npuUMEHSATH CBOWC
JTUHEWHOU (QyHKIIHH. 180 JTMHEWHOU (YHKIL

pEIIeHUH 3a/1au.
82 | IloBTOpenue u BrinonHenue ynpaxxHeHui 1o IM ITomaroBo KOHTp
cHUCTEeMaTu3aIus yaeOHOTO | MPONICHHOU TeMe. Nel79 MPaBWIBHOCTD U T
marepuaia BBITTOJIHEHUS aJITC

BBIITOJIHEHUS 33]12
MIOBTOPSIEMOM TEM

83 | KouTpoabHasipadora Ne 6 | BeinmonHeHHe yripaXHEHUH 110 CamocTtostensH | Mcnonb3yroT pasn
IIPOMJICHHOU Te€Me, IPOBEPKA 3HAHUU. | O€ PEIICHUE IIPUEMBI IIPOBEPKI
KOHTPOJIbHOM MPaBUIILHOCTH Ha
paboTHL. 3HAYCHUS YUCIIOB
BBIPXKECHMUSI

I'naBa 4Cucrembl JINHEHBIX YPABHEHMII ¢ IBYMsl NepeMeHHbIMH (194

Lenn yyenuka: Henun neparora:
N3yunte ™moaynbp «CHCTEMBI [JBYX JIMHEHHBIX YpaBHEHUW C JIByMs e Co3znaHue ycioBu# JUIsl TOI
NEPEMEHHBIMI» U «PEIICHUE CUCTEMBI JBYX JMHEMHBIX YpaBHEHUI C IBYMs MPEJICTaBICHHUE O CUCTEMaX
MIEPEMEHHBIMUY; v' Co3nanue yCIOBHH JuIs
Jli1st 5TOr0 HE0OXOANMO: IPE/ICTABICHUE O CHCTEME
e OBJiazerb YMEHUSIMHU: NEPEMEHHBIMH KaK O MaTeM:
v BBINOJHATE PaBHOCHWIBHBIE NPEOOpa3oBaHMs, pelias YpaBHEHHS W v' Opranusaiys Mo3HaBaTelbl
CUCTEMBI YpaBHEHUH C IBYMs IEpEMEHHBIMU; OCBOEHHUSI TNPEIMETHBIX JIEV

v' OBnajieHue yMEHUEM OTIPE/IEIISITh, SIBISCTCS JIK Mapa YUCell peuieHreM METOJI0M;
CUCTEMBI; v Co3zaanue yCIOBHH JUIsS OCB
v’ Pemiath ypaBHEHHS C CHCTEMbI YPaBHEHHN Pa3IMYHBIMU METOJAMH: JEUCTBUI PELIEHUIO CHUCT

rpaduyeckuM, MOJICTAaHOBKOM, alredpandyeckoro CiI0KeHus, BBEICHUS NEPEMEHHBIMY;

HOBBIX IIEPEMEHHBIX; e [Ilomomb B OBJIA/ICHUH HA
TOUYKH 3pEHHUs coOeCeHHKA,

XapakTepucTHKA OCHOBHBIX BHI0B Y4eOHOM AesITeIbHOCTH YYCHHUKA

(Ha ypoBHe YY ]I

IIpusooums npumepwvi: ypaBHEHUS C ABYMs IEPEMEHHBIMM; TMHEHHOTO YPaBHEHHUS C IByMsI IEPEMEHHBIMH; CUCTEMb
NEPEMEHHBIMH; pEAJIbHBIX MTPOLIECCOB, ISl KOTOPHIX YpPaBHEHUE C IBYMsl IEPEMEHHBIMH UM CUCTEMA YPaBHEHUH C
MaTEMaTHYECKUMHU MOJIEIISIMHU.

Onpenenstsb, ABISETCS JIU NTapa YUCE PeLICHUEM JaHHOTO YPaBHEHHUS C ABYMs [IEPEMEHHbBIMHU.

Dopmynuposams:

onpeoeneHus: pelIeHHs] ypaBHEHUSI C ABYMsI IEPEMEHHBIMU; YTO 3HAYHUT PELIUTh YPaBHEHUE C JBYMsI IEPEMEHHBIMU:
IIEPEMEHHBIMU; IMHEHHOTO YPAaBHEHNUS C IBYMsl IEPEMEHHBIMU; PELIEHUS CUCTEMBI YPAaBHEHUH C IBYMS IIEPEMEHHBI!
€6801icmea yPaBHEHUH C IByMsl IEPEMEHHBIMU.

Onucwvigams: CBOWCTBA rpaduKa JMHEHHOTO ypPaBHEHHS B 3aBUCUMOCTH OT 3Ha4eHUH K03()(HUIIMEHTOB, rpaduUecKui
YpaBHEHUH C IBYMS NIEPEMEHHBIMH, METOJI TOJICTAHOBKU M METO/I CJIOKEHUS JIJIsl pELICHHs] CUCTEMBI IBYX JTHHEHHbD
Cmpoums TpaduK TUHEHHOTO ypaBHEHHS C IByMs IepeMEHHBIMU. Pemath cucTeMsl ABYX JTMHEWHBIX YPaBHEHUH C |
Pewams TekcTOBBIE 3a/auM, B KOTOPBIX CHUCTEMa ABYX JIMHEHHBIX YPaBHEHHUH C JBYMsI MEPEMEHHBIMHU SBIISET!
Ipolecca, U MHTEPIPETUPOBATh PE3YJILTAT PELIEHHS] CHCTEMBI.

84 | YpaBHEeHHS ¢ MByMS YpaBHEHUS C IByMS IEPEMEHHBIMHU, M Vyamuiicss HayquT
[IEPEMEHHBIMU pelIeHre YPaBHEHUM C IByMs Nel82 IIPUMEPBI YPABHEHI
MEPEMEHHBIMH, PEIIUTh YpaBHEHUE, MepEMEHHBIMHU; OIIf

CBOMCTBA YPABHEHUN C ABYMs SIBIIETCS JIM 11apa 4
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MePEeMEHHBIMH, TpaUK ypaBHCHHSI,
runepOoa.

PCHICHUECM JaHHOI(
C ABYMs IICPCMCHHI

85 | YpaBHeHHs ¢ qByMs YpaBHEHUs C IByMS IEPEMEHHBIMU, M VYvyamuiicss Hay4uT
MepEeMEHHBIMU pelieHne ypaBHEHUN ¢ IBYMsI Ne183-184 YpaBHEHHUS C IBYMs
[IEPEMEHHBIMU, PEIIUTh YPAaBHEHUE, IIEPEMEHHBIMU, CTP
CBOICTBA yPaBHEHUH C ABYMs YPaBHEHUS C ABYMs

IEPEMEHHBIMH, TpaduK. IEPEMEHHBIMH.

86 | JIuneitHOE ypaBHEHUE C VYpaBHeHUs ¢ IByMS IEPEMEHHBIMHU, M Vyamuiics HayquT
JBYMsI IEPEMEHHBIMH U €T0 | rpauK ypaBHEHHS C IByMsI Nel85 IPUMEpPBI ypaBHEH!
rpaduk IIEPEMEHHBIMH. IIEPEMEHHBIMHU; OIIf

SIBJISIETCS JIM [1apa Y
pEILICHHEM JaHHOIC
C IByMs IEPEMEHHI
rpaduK ypaBHEHHUs
IEPEMEHHBIMH.

87 | JluneitHoe ypaBHEHHE C JIuneliHoe ypaBHEHHE C IBYMs M VYyamuiics Hay4nT«
JBYyMsI [IEPEMEHHBIMU U €70 | IEPEMEHHBIMU, FpaUK JIMHEHHOTO Nel186-187 IIPUMEHSATH CBOKCT!
rpaduk YPaBHEHHS. JMHENHOIO ypaBHEl

NEPEMEHHBIMU IIPU
3a/1a4.

88 | JluneitHOE ypaBHEHHE C JluHeitHOe ypaBHEHUE C IBYMS IM Yyamuiics HayquTe
JBYMsI IEPEMEHHBIMU U €T0 | IEPEMEHHBIMH, IpauK JINHEHHOTO Nel91,190 IIPUMEHSATH CBOUCT]
rpaduk YpaBHEHHUSI. JIMHENHOTO ypaBHE]

IIEPEMEHHBIMU IIPU
3a/1a4.

89 | CucreMsl ypaBHEHHH € Oob1ee penieHre ypaBHEHUH, IM VYyamuiics Hay4nT
JIBYMsI IEPEMEHHBIMU. CHCTEMa YpaBHEHHI, CUCTEMA JIBYX Ne193(1-2) dbopMyIUpOBaTh OT
I'paduueckuii meTos JIMHEUHBIX YPAaBHEHUN C IBYMs peleHne CUCTEMbI
pEILIeHUs CUCTEMBI BYX [IEPEMEHHBIMH, OITUCHIBATH JMHENHBIX YpaBHEE
JIMHENHBIX YPAaBHEHUH C rpaduuecKuil MeToJ peleHus NIEPEMEHHBIMH, OIIF
JBYMsI IEpEMEHHBIMU CUCTEMBI JIBYX JINHEHHBIX rpaduyeckuit MeTo

YPaBHEHHUH C ABYMs [IEPEMEHHBIMH, CHUCTEMBI JIBYX JINH!
ONPEIENATh KOJIUYECTBO PELICHUN YPAaBHEHUU C ABYMsS
CUCTEMBI JABYX JINHEHHBIX NIEPEMEHHBIMH, PEll
YpaBHEHUH C ABYMS [IE€PEMEHHBIMH, rpaduyecKu cUCTeN
pewath rpau4ecku CUCTEMY YPaBHEHHUH.
YPaBHEHUM.

90 | Cucrembl ypaBHEHHUH C Oob1ee penieHre ypaBHEHUH, IM VYyamuiics Hay4nT
JBYMsI IIEPEMEHHBIMU. CHUCTEMa ypaBHEHUH, CUCTEMA JIBYX Nel92 OIIPEACIIATH KOJINYE
I'paduueckuii meTos JIMHEUHBIX YPAaBHEHUN C IBYMs pEeLIEHUN CUCTEMBI
peIIeHus] CUCTEMBI IBYX [IePEMEHHBIMH, OITUCHIBATH JMHENHBIX YpaBHEE
JMHENHBIX YPAaBHEHUH C rpadu4ecKuif MeTo/1 peteHus NEPEMEHHBIMH, Pell
JBYMsI IEpEMEHHBIMU CUCTEMBI JIBYX JINHEHHBIX rpaduyecKu cucTen

YPaBHEHHUH C IBYMs [IEPEMEHHBIMH, YpaBHEHUH.
ONpPEeNENATh KOJUYECTBO PENICHUIN

CUCTEMBI JABYX JINHEHHBIX

YpaBHEHUH C IBYMS [T€PEMEHHBIMH,

pemath rpadu4ecku CUCTEMY

YPaBHEHUM.

91 | Cucrembl ypaBHEHHUH C Oob1ee penieHre ypaBHEHUH, M VYyamuiics Hay4nT
JIBYMsI IEPEMEHHBIMU. CHCTEMa YpaBHEHHI, CUCTEMA JIBYX Ne196-197 ONPEACIISTh KOJINYE

["paduueckuii MeTos

JIMHEUHBIX YPABHEHUN C IBYMsI

pELICHUI CUCTEMBI
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PELICHUS] CUCTEMBI JIBYX
JIMHEWHBIX YPaBHEHUH C
JIBYMsI [I€PEMEHHBIMU

IIEPEMEHHBIMU, ONKUCHIBATH
rpauuecKuil MeTo peLIeHus
CHUCTEMBI JIBYX JIMHEHMHBIX
YPaBHEHHUH C ABYMs [IEPEMEHHBIMH,
OIPEEIATh KOJIUYECTBO PELICHUI
CUCTEMBI ABYX JINHEHHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU,
pewars rpadu4ecKu CUCTEMY
YPaBHEHUM.

JIMHEUHBIX YPABHEE
IIEPEMEHHBIMH, Pell
rpau4ecKu CHCTE)
YpaBHEHUU.

92 | Pemenne cuctem JUHEHHBIX | MeTOI MOACTAHOBKHU, aITOPUTM JAM Vvyamuiicss HayquT
YPaBHEHUI METOJIOM CHCTEMBI JIBYX JIMHEUHBIX Ne198(1-2) CHUCTEMBI JIBYX JIMH!
MOICTAHOBKHU YpPaBHEHUU € ABYMS IEPEMEHHBIMU YPaBHEHUU C ABYMsS

METOJIOM I1OJICTAHOBKH. NEePEMEHHBIMHU MET
MOJICTAHOBKH, PEILLI:
rpadu4ecKu CHCTEN
YpPaBHECHUH.

93 | Pemenue cucrtemM TUHEHHBIX | MeTO MOACTAaHOBKH, JITOPHTM M VYyamuiics Hay4nTy
YpPaBHEHUN METOJ0M CHUCTEMBI JIBYX JIMHEHHBIX Ne198(3-4) CUCTEMBI JIBYX JIMH!
[10JICTAHOBKH YPaBHEHUH € ABYMs [IE€PEMEHHBIMU YpaBHEHUH C ABYMS

METO/I0M IMOJCTaHOBKH. NEPEMEHHBIMU MET
110JICTAHOBKHU.

94 | Pemenue cucTeM JIMHEWHBIX | METOMI CII0KEHHUS, allTOPUTM JIM VYyamuiics Hay4nT«
YPaBHEHUN METOAOM CHUCTEMBI JIBYX JIMHEMHBIX Nel199(1-2) CUCTEMBI JIBYX JINH
CJI0KEHUS YpPaBHEHUU € ABYMS IEPEMEHHBIMHU YPaBHEHUU C ABYMsS

METOJIOM CJIOKEHHUSI. MEePEMEHHBIMH MET
CJIOKEHHUS.

95 | Pemenune cucteM TUHEHHBIX | METOJ CIIOKEHHS, AITOPHTM M VYyamuiics Hay4nTy
YPaBHEHHUH METOJIOM CHUCTEMBI JIBYX JIMHEHHBIX Ne200 CHUCTEMBI JIBYX JINH
CIIOKEHHS YpaBHEHUH € ABYMs [IE€PEMEHHBIMU YpaBHEHUH C ABYMsS

METOJIOM CJIOKEHUS. NEePEMEHHBIMH MET
CIIOKEHHSL.

96 | Pemenue cucteM TUHEHHBIX | MeTOJI CIIOKEHHS, AITOPUTM IM VYyamuiics Hay4nT
YpPaBHEHUN METOJIOM CHCTEMBI JIByX JTMHEHHBIX Ne199(3-4) WCIIOJIb30BaTh CUCT
CIIOKECHUS YPaBHEHUH € ABYMs [IEPEMEHHBIMU 201,203 JMHENHBIX YPABHEE

METOJIOM CJIOKEHHUSI. NepEeMEHHBIMH TIPU
MaTEMaTUYECKHX 3

97 | Pemenue 3aa4 ¢ TOMOIMIBIO | 33729, B KOTOPBIX HCIIOIB3YIOT JIAM VYyamuiicss HayquT
CHUCTEM JIMHEHHBIX CHUCTEMBI JIBYX JIMHEHHBIX Ne206 TEKCTOBBIE 3a/1a4H,
ypaBHEHUU YpaBHEHUH € ABYMS [T€PEMEHHBIMU HCIIOJIb3YIOT CUCTE!

KaK MaTeMaTUYeCKHe MOJIEIN JMHENUHBIX YPaBHEH

pealIbHbIX CUTYalIUH. TIepEMEHHBIMHU KaK
MaTEeMaTUYECKHE M
peaIbHBIX CUTYAlH

98 | Pemenue 3a1a4 ¢ noMombi0 | 3a1a4M, B KOTOPBIX UCIIOJIB3YIOT CP Vyamuiics HayduT«
CUCTEM JIMHEHHBIX CUCTEMBI JIBYX JINHEHHBIX TEKCTOBBIE 3a/1a4H,
ypaBHEHU ypaBHEHUU € ABYMS IEPEMEHHBIMU UCIIOJIB3YIOT CUCTE!

KaK MaTeMaTH4ecKue MOJeNn JMHENHBIX YpaBHEE

peaNbHBIX CUTYyaIUH. MEePEMEHHBIMU KaK
MaTeMaTHYeCKHe M
peaIbHBIX CUTYallU

99 | Pemenue 3a1a4 ¢ OMOIIBIO | 3a1a4H, B KOTOPBIX UCIIOJIB3YIOT M VYyamuiics Hay4nT
CHCTEM JIMHENHBIX CHUCTEMBI JIBYX JIMHEHHBIX Ne208-209 TEKCTOBBIC 3aJ1a4H,
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ypaBHEHUU ypaBHEHUU € ABYMSI IEPEMEHHBIMU UCIIOJIb3YIOT CUCTE]
KaK MaTeMaTu4decKue MOAeIu JUHEHHBIX YPaBHEH
peabHBIX CUTYAITUH. NEepEMEHHBIMU KaK
MaTeMaTH4YECKHE M
peajIbHBIX CUTYaIU
100 | Pemenue 3amau ¢ moMoup0 | 3a1a4u, B KOTOPBIX UCIIONIB3YIOT JAM Vvyamuiicss HayquT
CHCTEM JIMHCHHBIX CHCTEMBI JIBYX JIMHEWHBIX Ne206-207 TEKCTOBBIC 3aJa4H,
ypaBHEHUU ypaBHEHUH C ABYMS IEPEMEHHBIMHU HCITOJIB3YIOT CHUCTE]
KaK MaTeMaTH4YCCKUE MOACIU JUHEHUHBIX YpaBHEH
peaNbHBIX CUTYAITHH. MepEMEHHBIMU KaK
MaTEMAaTHYCCKHUE M
peaIbHBIX CUTYaIH
101 | IloBTrOpenue u Beinonnenue ynpaxHeHuH 1o CP ITomraroBo KOHTPOITH
cUCTeMaTu3alus y4eOHOro MPONJIEHHBIM TEMaM. MpPaBUJIBHOCTD M IOJI
MaTepI/IaJIa BBITTOJTHCHUA anropn’:
BBITIOJTHCHUS 3a1aHU]I

IIOBTOPSIEMOM TEME
102 | Koutpoabnasipabora Ne 7 | BrinonHeHue ynpaxHeHUN 1O CamocrositensH | Mcnone3yror pasmiy
MPOMJECHHON TEME, MPOBEPKa O€ pEIICHNE IIPOBEPKHU TPABHIIBHC
3HAHW. KOHTPOJIbHOM HaXOXKICHUA 3HAYCH

pa6OTI)I. BBIPpAXKCHUSA.

IloBTOpEeHHE M cuUcTEeMATH3ANMS Y4eOHOr0 MaTepuaJa (44yaca)

Hesan yuenuka

[TpoBecTn camoaHann3 3HaHUN, YMEHHUU M HABBIKOB MOJYYCHHOM B
PHOOPETEHHOM Kypce anreOpsl 3a 7 Kilacc mpy 0000IIaroIieM MoBTOPEHUN

BCEX TEM

I[.]'Iﬂ 3TOro HCOﬁXOIlI/IMO OBJIAZICTh YMCHUAMHU HCIIOJIB30BATDH HpI/IO6peT€HHHe

SHAaHUA U YMCHUA HpaKTHqGCKOfI JCATCIIBHOCTH U B HOBCCHHGBHOﬁ KHU3HHU U
AJI1 UCCIICAOBAHUS HECCIIOKHBIX ITPAKTHUYICCKUX CI/ITyaI_II/Iﬁ Ha OCHOBC

U3YYEHHBIX (POPMYI U CBOICTB.

IMeau megarora:
O000IIUTh U CUCTEMATHU3UPOBATH K

Jo0uTbCH MOHUMAHUS yYaIIUMKC
IPUOOPETEHHBIX 3HAHUI U YMEHU
[IOBCEHEBHOM KU3HH.

Pa3Burue YMEHUA CaMOCTOATCIIbH
CBOIO ACATCIBHOCTD.

103 | [ToBTropenue. Paznoxenue BelnonHenue ynpaxxHeHui 1o CP YMET IpUMEHS
MHOTOWICHA HA MHOXKUTENH | MPONJACHHBIM TEMAM. COKpAILIEHHOT'O YMI
YIIPOLIEHUS Bbl
peuieHus ypa
104 | [ToBropenwue. JIuneiHast BelnonHenue yrpaxxHeHUu! 1o CP YMeET HaXOUTh
byHKUIMSA IIPOWICHHBIM TEMaM. TOYEK NIEPECEUECHY
KOOPJIMHATHBIN
KOODPJHMHATBHI
[IEPECEUEHHUS Tpa
JTUHEHHBIX ]y
HauOoJIbIIIee U H:
3HaueHus QyH
3aIaHHOM IIpO!
105 | [ToBropenue. Cucrembl BelInonHenue ynpaxxHeHu! 1o CP MoryT peats cu
JIMHENHBIX YPaBHEHUH C IIPOMICHHBIM TEMaM. JIMHEWHBIX YpaBHEE
JBYMsI IIEPEMEHHBIMU Pemenne TEKCTOBBIX 3a7a4 Ha HaunboJee paroH:
IIPOLIEHTHI U YaCTH B KOTOPBIX
UCIIOJIB3YETCS CUCTEMA IBYX
JIMHEMHBIX YPABHEHUU C IBYMSI
[IEPEMEHHBIMU KaK MaTeMaTU4EeCKUe
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MOJIETIN PEAJIbHBIX CUTYaLUH.
106 | KontpoJabHas padora Ne§ | BeimosHeHue ynpaKHEHHI 10 3a NuauBunyansHo Hcnonp3ytot p:

(uToromas) Kypc 7 KJ1acca 1o npouIeHHbIM € pelIcHue MIPUEMBI TTPC

TEeMaM. KOHTPOJIbHOM IIPaBUIBHOCTH H:
paboThI 3HAYCHUS YH(
BBIpaKek
Onucanue y4e0HO-METOAMYECKOr0 M MATEPHAJLHO-TEXHHMYECKOI0 00ecIeYeHusl.

OcHamenue mnpoiecca oOydeHusi anreOpe obecmeunBaeTcss OMOMUOTEYHBIM (HOHIOM
MEeYaTHBIMU TOCOOUAMH, a Takke HH(POPMAIMOHHO-KOMMYHHKATUBHBIMU CpEICTBaMHu,
SKpPaHHO-3BYKOBBIMU NpuOOpaMH, TEXHUYECKHMMHU CpeIcTBaMU 0OydeHus, yueOHO-
MPAKTUYECKUM U y4eOHO-1a00paTOpHEIM 000pYy10BaHUEM.

YuyeOHO-MeTOANYEeCKNH KOMILIEKT:

1. Anrebpa: 7 kiacc: y4eOHUK [ ydamuxcs oOrieoOpa3oBaTeabHbIX yupexaeHut / A.T.

Mep3snsk, B.b. [lononckuii, M.C. SAxup. — M.: Benrtana-I'pag, 2012.

2. Anrebpa: 7 Kkiacc: JMJAKTHYECKHME MaTepHajibl: mHocobue s ydaluxcs
obmreoOpazoBarenbHbix yupexaenuin / A.I. Mepsnak, B.b. Ilomonckuii, E.M.
Pabunosuy, M.C. SIkup. — M.: Benrana-I'pag, 2013.

3. Anrebpa: 7 kmacc: Mmeromuueckoe mocodbue / E.B. bynko, A.I'. Mep3nsik, B.b.
[Tononckuii, M.C. SAkup. — M.: Benrtana-I'pad, 2013.

CripaBouHble TOCOOUS, HAYYHO-TIOMYJIIpHAs M UCTOpUYECKas JIUTepaTrypa
1. AraxanoB H.X., [lommunckuit O.K. MaTtemaTtuka: pailoHHble onuMmnuaasl: 6-11 kmaccel. —

M.: IIpocsenienue, 1990.

2. I'aBpunoBa T.Jl. 3aHumarensHas matematuka: 5-11 kmaccel. — Boarorpaa: VYwuurens,

2008.

3. Jleurac I'.I'. HectanaapTtHsle 3anaun no matemaruke. — M.: MJIEKCA, 2007.
4. Tlepmn C.C., Ilepmu b.C. CTpaHunsl pycCKoll MCTOpPUM Ha YpOKax MaTeMaTuku. — M.:

[lenaroruxa-Ilpecc, 1994.

5. Inuyrun JI.®. 3a crpanunamu yuebuuka anredpel. — M.: [IpocBemenue, 2010. 7

6. Iloiia Jlx. Kak pemats 3agauy? — M.: IIpocsemenue, 1975,-

7. TlpowussonoB B.B. 3agaun Ha BeipocT. — M.: MUPOC, 1995,

8. ®apkoB A.B. Maremartnueckue oaummnuaasl B mkojae : 5- 11 kmaccsl. — M. : Alipuc-

ITpecc, 2005.

9. Dunuxnonenus g nere. T. 11: Maremaruka. — M.: ABanra-+, 2003.

33



10.http://www.kvant.info/ Hayuno-momynspHbiii (QU3HMKO-MaTeMAaTHYECKUH IKypHAI s

HIKOJBHUKOB U CTYJEHTOB «KBaHT».
IleuaTHbIe MOCOOMS
1. Tabauusl mo anredbpe st 7-9 KIaccos.
2. [TopTpeThl BhIIAIOIIKXCS JesiTeNeH B 00J1aCTH MaTEMAaTHKH.
YuyeOHO-TpakTHUYEeCKOEH YUueOHO-1a0opaTopHOe 000pyA0BaHHE

1. Jlocka MarHuTHasl.

2. KoMmiekT 4epTEXHBIX MHCTPYMEHTOB (KJIACCHBIX M  pa3/laTOYHBIX): JIMHEHKa,
TpaHcnopTup, yroabHuk (30°, 60°), yronbHuk (45°, 45°), IUpKyIb.

3. HaGopsl 1 MognenupoBaHus (1mBeTHass Oymara, KapTOH, KajibKa, KIeW, HOXXHHUIIBI,
TJTACTHIIMH).
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