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OTAEN OEPA3OBAHWNA AODMUHUCTPALIMUM MO «BPATCKMIA PAMOH»
MYHWUMNATbHOE KASEHHOE OBLLIEOBPA3SOBATE/IbHOE YYPEXKAEHUNE
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PEKOMEHJOBAHO PACCMOTPEHO COl/IACOBAHO YTBEPXKAEHO

3aceganuve LUMO yuutenei Ha neparornyeckom coete  3acegaHue MC Mpukas Ne

MaTeMaTuKm1, MHGOPMaTUKK MpoTtokon Ne MKOY «TypmaHckaa COLLU» oT «» ceHTAbpA 2017r.

n GU3nKM oT «» asrycrta 2017r. MpoTtokon Ne Aunpektop MKOY
MKOY«TypmaHckaa COLL» oT «» asrycra 2017 r. «TypmaHckaa _COLU» MO
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oT «» aBrycrta 2017 .
PykoBoautens MO
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ana yyawmxca Zknacca

Ha 2017 - 2018 yuyebHbIN roa

Ob6pa3zosamenvHasa 0baacme: «MamemamuKa»

PaspaboTana: /labytnHa H.B
yuuTeNb MaTeMaTUKK.
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ITosscHuTENbHAA 3aIMHCKA.

Craryc JOKyMeHTa

PabGouas mporpamMma mo anredbpe COCTaBIe€Ha Ha OCHOBE CIEIYIOMIMX HOPMAaTHBHO-
NIPaBOBBIX JOKYMEHTOB:

1. ®enepanbHbli TOCYJapCTBEHHBIN CTaHIApPT OCHOBHOIO 0O0INEro oOpa3oBaHMs, YTBEPXKIEH

nprka3zoM MHUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepanuu ot 17.12.2010 r.

Ne 1897.

3akoH Poccutickoit denepannu «O6 obpazoBanun» (cTatbs 9)

Vueonsrit uian MKOY «Typmanckas COLL» na 2015/2016 y4eOHbIi ro1.

4. Anrebpa. Paboune mporpammel. [Ipenmernas muuus yueOnukos O. H. MakapbiueBa u
Ipyrux. 7-9 kmaccel: mocoOue [uiss yuuTenei oOmieoOpasoBat. opranusanumii / H. T.
Muniok. — 2-e u3f., nopad. — M. : [Ipoceemenue, 2014. — 32c.

wn

Pabouas nporpamma paccumrana Ha 121 uwac — 5 waca B 1 werBepTH, 4 Haca B HeEHEINIO,
peKOMeH/I0BaHHBIH MuHHCTEpCTBOM 00pa3zoBanusi P® ¢ yuerom akryanbHbIX mosioxkeHuid OI'OC
HOBOTO TIOKOJICHHSI.

Paboyas nporpamma ocHOBHOTo obuiero obpasoBaHua nNo anrebpe cocTaBieHa Ha OCHOBe
dyHoaMeHTaNbHOTO AApa cofepskaHuna obuwero obpasoaHusa u TpeboBaHWiA K pesyabTaTam
OCBOEHWS OCHOBHOM 06Leobpa3oBaTeIbHON MPOrpammbl OCHOBHOTO 06Lero o0b6pa3oBaHUs,
npeacrasfieHHblx B ®degepasbHOM rocygapctBeHHom obpasoBaTesibHOM CTaHgapTe obuiero
06pa3oBaHUsA. B Hel TaKKe yUMTbIBAIOTCSA OCHOBHbIE MAEW U MONOXKEHUsA Mporpammbl pa3BuTUA U
bopMMpPOBAHUA YHUBEPCANbHbIX Y4EOHbIX AEMCTBUIA 415 OCHOBHOIO 06Lero o6pasoBaHus.

CosHaTenbHoe OBNageHMEe YYaWMMUCA CUCTEMOMN anrebpavyeckux 3HaHUN U yMeHWi
HEeobX0AMMO B MOBCEAHEBHOM XM3HU ANA M3YYEHUA CMENHbIX AMCUMMNAMH U NPOAO/INKEHUA
0bpasoBaHuA.

MpaKTuyeckaa 3Ha4YMMOCTb LKOAbHOIO Kypca anrebpbl obycnoBneHa Tem, YTo eé 0bbekTom
ABNAIOTCA KOJIMYECTBEHHbIE OTHOLUEHWA AENCTBUTE/IbHOTO MMpPa, MPOCTPaHCTBEHHble ¢opMbl.
MartemaTnyeckas NnoAroToBka HeobxoAMma gaa NOHMMAHWA MPUHUMNOB YCTPOMCTBA M UCMONb-
30BaHMA COBPEMEHHON TEeXHWKW, BOCNPUATMA Hay4HbIX M TEXHUYECKMX MOHATUN W uaewn.
MartemaTuKa ABNAETCA A3bIKOM HayKM UM TeXHUKU. C eé NMoMOLLbO MOAENMPYIOTCA U M3ydatoTca
AB/IEHUA M NPOLLECChI, NPOMCXoaALME B NPUPOAE.

ApudmeTnka, anrebpa M reomeTpusa ABAAETCA OAHWM M3 OMNOPHbLIX NPeaMeTOB OCHOBHOWM
LIKO/bI: OHA obecneymBaeT M3ydeHue APYrux AUCUMNAMH. B nepBylo odyepedb 3TO OTHOCUTCA K
npeameTam eCcTeCTBEHHOHAYYHOro UMKAA, B YaCTHOCTU K ¢u3unKe. PasBUTUE NOTMYECKOTrO Mblle-
HUA yyalmxcs npu obyyeHWM MmaTemaTtuke, anrebpe, reomeTpum crnocobCTBYET YCBOEHMUIO
NpegMeToB TYMaHUTAPHOTO UMKAA. [paKTMYecKMe YyMeHMA U  HaBblKM  apudmeTnyeckoro,
anrebpaMyeckoro M reOMeTPUYECKOro  XapakTtepa HeobxoguMmbl  gna  TpygoBon wm
npodeccrmoHabHOM NOArOTOBKM LKOAbHUKOB.

PasBuTMe Yy yyalWmMxcA MPaBW/bHbIX MPEACTAaBAEHUI O CYWHOCTU U MPOUCXOMKAEHUN
apudMeTMUecKnx, anrebpanyecknx U reoMeTpuyeckmx abcTpaKkLumii, COOTHOLWEHUM PeasibHoOro U
MAEeanbHOro, XxapakTepe OTPaAKeHWA MaTeMaTUYeCKoM HAyKOW ABNEHUI U MPOLECCOB peasibHOro



MUpa, MecTe anrebpbl U FEOMETPUM B CUCTEME HAYK U POSIM MAaTEMATUYECKOTO MOAENMPOBaHNA B
Hay4yHOM MO3HaHWM W B MNpPaKTUKe cnocobcTeyeT GOPMUPOBaHMIO HAYYHOTO MMPOBO33PEHUNA
YYAWMXCA M KAyecTB  MblWeHWUa, Heobxogumbix ANA  agantaumm B COBPEMEHHOM
nHbopmaumnoHHOM obuiecTse.

Tpebya OT yyalmxca YMCTBEHHbIX M BOIEBbIX YCUANA, KOHLLEHTPALMMU BHUMAHUA, aKTUBHOCTH
BOODpaXKeHWa, MaTemaTMKa pPasBMBAET HPABCTBEHHbIE YepTbl JIMYHOCTM (HACTOMYMBOCTD,
LeneycTpemMneHHOCTb,  TBOPYECKYD  AKTMBHOCTb,  CAMOCTOATE/IbHOCTb,  OTBETCTBEHHOCTD,
Tpygonobue, gUCUMNANHY U KPUTUYHOCTb MbIWIEHMA) U YMEHME apryMeHTMPOBAHO OTCTamBaTb
CBOM B3rNAAbl M ybexaeHua, a TaK¥e CNocobHOCTb MPMHMMATb CaMOCTOATE/IbHblE pPeLleHus.
AKTMBHOE WCMNONb30BaHWE M peLleHWe TEeKCTOBbIX 3a4ay Ha Bcex 3Tanmax ydyebHoro npouecca
pa3BUBAOT TBOPYECKNE CMNOCOBHOCTU LLIKOIbHUKOB.

M3yyeHne maTemMaTuKku nossonseT GopMMpoBaTb YMEHWA U HaBbIKM YMCTBEHHOIO Tpyaa:
naaHMpoBaHMe cBoei pPaboTbl, MOMCK PALMOHANbHbIX NyTeN €€ BbIMOAHEHWUSA, KPUTUYECKYHO OLLEHKY
pe3ynbTaToB. B npouecce M3yyeHUs MaTeMATUKM LIKOJIbHUKM y4aTCA U3naraTb CBOM MbIC/IU ACHO U
McYepnbIBatoLLE, TAKOHUYHO M EMKO, MPMODBPETAIOT HaBbIKM YETKOrO, akKKypaTHOrO U rPaMmoTHOro
BbINMO/IHEHWA MATEMATUYECKUX 3anucen. BaxkHenwen
3aja4ell WKOMbHOTO Kypca MaTemMaTUKKU ABAETCA Pa3BUTUE JIOTMHYECKOTO MbILWIEHUA yYalmxca.
Camn 0OBEKTbI MaTeMaTUUYECKMX YMO3aK/UYEHUA U NPUHATbIE B MaTemaTMKe npaBuaa WX
KOHCTPYMpPOBaHMA cnocobcTByloT (POPMMPOBAHUIO YMeEHUIA OBOOCHOBbLIBaTb M [0KasbiBaTb
CY)KOEHUA, NPUBOAMUTL YETKWE OnpefenieHus, Pa3BMBAIOT JIOTMYECKYID WMHTYMUMIO, KPaTKO U
HarnAAHO PacKpPbIBAOT MEXaHW3M JIOTMYECKUX MOCTPOEHUI U yyaT UX NpumeHeHuto. MNokasbiBan
BHYTPEHHIOI FapMOHMI0 MaTeMaTUKKU, GOpMMPYA NMOHMMaHME KPacoTbl U M3AWECTBA MaTemaTu-
YEeCKMX PacCy}KAEeHW, maTemMaTMKa BHOCWUT 3HAYUTENbHbIA BKAAL B 3CTETUYECKOEe BOCMUTaHMe
yyalmxca.



O6wan xapaKrepucTmMka yuebHoro npegmera

B Kypce anrebpbl 7 K1acca MOXKHO BblAENUTb C/ieaytoLMe OCHOBHbIE COAEPKaTe/IbHbIE IMHUK:
apudmeTurKa, anrebpa, pyHKUUN.

CoaepaHue AMHUU «ApUdMETUKa» CAYNKUT GYyHAAMEHTOM ANA Aa/SbHEWWero M3ydyeHus
YYALMMMCA MATEMATMKM U CMENKHbIX AUCUMMAMH, CnocobCTBYeT pasBUTUIO He  TOJIbKO
BbIYMC/IUTENbHBIX HAaBbIKOB, HO U IOTMYECKOTO MblWAEHUSA, GOPMMUPOBAHUIO YMEHWNA MNO/Ib30BATLCA
anropuTMamm, cnocobcTByeT PasBUTUIO YMEHUI NNAHUPOBaTb WM OCYLLECTBAATH AeATeNbHOCTb,
HanpaBAEHHYIO Ha peweHMe 33fJay, a TaKXKe MPUOBPETeHUI0 MPAKTUYECKMX HaBbIKOB,
Heo6X0AMMbIX B MOBCEAHEBHOM KU3HM.

CopeprkaHue nnHUM «Anrebpa» cnocobcTeyeT GOPMUPOBAHUIO Y YHALLMXCA MAaTEMATUYECKOTO
annapaTta gaa peleHua 3agay U3 pasgenoB MaTemMaTUKWU, CMEXHbIX MPeaMEeTOB M OKpyKatowein
peanbHoCcTU. fA3bIK anrebpbl NOAYEPKMBAET 3HAYEHME MATeMaTMKM KaK A3blKa 418 NOCTPOeHus
MaTeMaTUUYECKUX MOoAe el NPOLLECCOB U ABNEHNIN peanbHOro Mmpa.

Pa3BUTME aNrOPUTMUYECKOTO MblLLIEHUA, HEOBXOAMMOro, B YaCTHOCTU, A/1A OCBOEHMUA Kypca
MHOOPMATUKKN, U OBNALEHUE HABbIKAMMW AEAYKTUBHbIX PACCYKAEHUI TaKKe ABAAIOTCA 33aayYamu
nsyyeHus anrebpbl. MpeobpasoBaHMe CUMBO/IbHbIX GOPM BHOCUT Ccneumduyeckuini BKnag B
pa3BuUTME BOOOPAXKEHMA Y4YalUMXCA, MX CMOCOBHOCTEM K MaTemaTMYecKomy TBopyecTsy. B
OCHOBHOM LIKO/Ie MaTepuan rpynnmpyeTca BOKPYT PaLMOHA/bHbIX BbIPAXKEHUMN.

CopepaHue pasgena «PyHKUMM» HALENEHO Ha MNOJiyYeHME LWKONAbHUKAMM KOHKPETHbIX
3HAHUN O QPYHKLMM KaK BaKHelLWel MaTeMaTMyecKoW MOAENU /A ONUCaHMA U UCCneaoBaHus
pa3HOO6pa3HbIX MPOLECCcoB. M3yyeHMe 3TOro matepuana cnocobCcTByeT PasBUTUIO Y yYaLLMXCA
YMEHUA  WCMO/Ib30BaTb  Pas/iMyHble  A3bIKM  MATEeMATUKM  (CNOBECHbIM, CMMBOIMYECKUN,
rpaduyeckuit), BHOCUT BKNag B popMMUpOBaHME NpeacTaBAeHMI O POAN MaTeMaTUKU B Pa3BUTUK
UMBUAN3ALUN U KYNbTYPbI.

.3apaum:

- oBNaZieHNe CUCTEMOWM MATEMATUUECKUX 3HAHUIA U YMEHUIN, HeOBXOAMMbIX AN MPUMEHEHUA
B MPAKTUYECKOM AeATEIbHOCTU, N3YYEHUN CMEXKHDBIX AUCLUMNH;

- WHTeNNeKTyanbHOoe pa3sutue, GOpMMPOBaHME KAaYecTB IMYHOCTU, HEOBXOAMMBIX YenoBeKy
ONA  NOMHOLEHHOM »KM3HW B COBPeMeHHOM o0bLiecTBe, CBOMCTBEHHbIX MaTeMaTU4YecKon
OEATeNbHOCTU:  ACHOCTM UM TOYHOCTM  MbICAM,  UHTYWUUMM,  JIOTUHECKOTO  MbILU/IEHUS,
NPOCTPAHCTBEHHbIX NPeACTaBAEHUM, CNOCOBHOCTM K MPEOLONEHUIO TPYAHOCTEN;

- popmupoBaHUE MpeacTaBleHUn 06 ugeax U meTodax MaTEMATUKM KaK YHUBEPCAJIbHOro
A3blka HayKM W TEeXHWKW, CpeacTBa M MOAENMPOBAHUA ABNEHUA U MPOLECCOB, YCTOMYMBOrO
WHTepeca K npegmerty;

- BOCNUTaHME Ky/NbTypbl IMYHOCTU, OTHOLLEHMA K MaTeMATUKeE KaK K YacTu obLiedenoseveckom
KY/IbTYpbl, UrpatoLLel ocobyto ponb B 06LLECTBEHHOM Pa3BUTUU;



- BblABNEeHNE N ¢OpMVIpOBaHVIe MaTeMaTU4eCKnX N TBOPYECKUNX cnocobHocTe.

OnucaHue mecta yyuebHoro npegmeta B yuebHOm nnaHe

OnucaHue mecTa y4ebHOro npeamerta, Kypca B yuebHOM niaHe

CornacHo ¢eanepancHomy 6asucHomy ydebHOMy niaHy Ana  obueobpa3oBaTesibHX
yupeaeHunit Poccuiickoit degepaumm Ha M3ydyeHne mMaTeMaTUKKM Ha CTymeHM OCHOBHOro obuiero
obpasoBaHuA O0TBOAMUTCA He MeHee 875 4yacoB M3 pacyeTa 5 yacoB B Hegento ¢ 5 mo 9 Knacc.
Pa6oyan nporpamma g1 7 Knacca paccymtaHa Ha 3 yaca B Hegento no anrebpe u 2 yaca B Hegento
no reomeTtpun, 06wt o6bem 170 YacoB. YUUTbIBAA BaXKHOCTb U OBBEKTUBHYIO TPYAHOCTb 3TOrO
npeameTa, Neaaror MOXeT yBesmunTb yuebHoe Bpemsa 40 6 1 6osee ypoKoB B Heaento 3a cyeTt
WKOJ/IbHOTO MJ/IM PErMOHANbHOIO KOMMOHEHTOB.

CTpyKTypa Kypca.

Kypc MMeeT cneaytoLLyio CTPYKTYpy:

Pasgen «Yucna v BblMMCAEHUA» BKAOYaeT B ceba paboTy C pasanyHbIMK TEPMUHAMM,
CBA3aHHbIE C PA3/IMYHbIMM BUAAMM YKMceN U cnocobamm ux 3anucu: uenble, ApobHble, AeCATUYHAnN
Apo6b, NONOXKUTE/bHBIE U OTpULATENbHbIE YMCAa U T.4. ITa paboTa npeanonaraeT cnemyoLmx
YMEHWIA: Mepexogutb OT OAHOM GOpMbl 3amucyM uYMcen K Apyrol (Hanpumep, NpeacTaBAAaTb
AEecATUYHY0 Apobb B BMAE OBbIKHOBEHHOW); UCCNefoBaTb CUTyaumio, TPebylolyo cpaBHeHus
yncen, UX ynopagoUeHma; NOHNMaTb CBA3b OTHOLEHMIA «B0/IbLIEe» U KMEHbLUE» C PACMONOMKEHNEM
TOYEK HAa KOOPAMHATHOW NPAMOM; NIaHNMPOBATb OTHOLLEHMWE 33434U; AENCTBOBATb MO 3a4aHHOMY U
CaMOCTOATE/IbHO COCTaB/NIEHHOMY MJaHy PeleHus; COCTaBAATb WM pewaTb NPonopuuu, pelaTtb
OCHOBHbIE 33/1a4¥ Ha Apobu, NPOLEHTbI.

Pasgen «BbipaxeHusa U ux NpeobpasoBaHMA» NPeaycMaTpPUBaEeT 03HAKOM/IEHWE C TEPMUHAMMU
«BbIPaXKEHME» U «TOXKAecTBeHHoe NpeobpasoBaHne», GOPMUPYET NOHATME MX B TEKCTE U B peuun
yuutens. Bepertca paboTa MO COCTAaBAEHUIO HEC/NOMHbIX OYKBEHHbIX BblparKeHUit u dopmyn,
OCYLLECTBAIAIOTCA B BblpaXKEHUAX U  GOpMysiax uUYMCIOBble MNOACTAHOBKU W BbIMOJHEHWE
COOTBETCTBYIOWMX  BbIYUC/IEHUN, HaunHaeTca QGOpPMUPOBaAHWE YMEHWIW  BblpaxaTb  OAHY
nepemMeHHyI0 Yepes Apyryio.

B pa3sgene «YpaBHeHWA W HepaBeHCTBa» GpOpPMUPYeTca MOHWMaHWe, YTO ypaBHeHWe — 3TO
MaTeMaTUYECKUIN annapaTt pelleHns pasHoobpasHbIX 3a4a4 U3 MaTEMATMKKU, CMEXKHbIX obnacteit
3HaHWI, NpaKTUMKK. Begetca paboTa Haf NpaBW/IbHBbIM YNOTpebaeHne TEPMUHOB KypPaBHEHMEY U
«KOpPEHb YPaBHEHUAY, peLueHUEeM NPOCTEMLINX NNHEWHbIX YPaBHEHUW U pelleHMemM TEeKCTOBbIX
3334 C MOMOLLbIO COCTAaBNAEHUI YPaBHEHNN.

B pasgene «PyHKLMU» dopmMUpPYeTCs MOHATUE, YTO GYHKLMA — 3TO MaTEMATUUECKas MOAE/b,
No3BOMIAOWANA OMUCHIBAaTb M  UM3y4yaTb pPa3HOOOpasHble 3aBUCMMOCTU MeXAYy peanbHbIMU
BEAMYMHAMWU. Bepetca paboTa MO WMHTEPNPETUPOBAHMIO B HEC/OMHbLIX CAy4asx B rpadukax
peasibHbIX 3aBUCUMOCTEN MEXKAY BESIMYMHAMM MPU NOMOLLLM OTBETOB Ha NOCTABAEHHbIE BOMPOCHI.



JInyHOCTHBIE, MeTanpeaMeTHbIE U NpeaMeTHbIe Pe3y/ibTaTbl 0CBOEHUA
KOHKpPETHOro y4ye6Horo npeamerta, Kypca

Mporpamma nossonset Ao6MBaTLCA CAeayoWMX pesyabTaToB 0cBoeHUA 06pa3oBaTe/IbHOM
nporpammbl 0CHOBHOrO 06LLero obpasosaHus:

JIMYHOCTHbIE!

1) OTBETCTBEHHOIN0O OTHOWEHMA K Y4YeHWU0, TFOTOBHOCTU U cnocobHocTH 06yqarou.l,mxc;| K
CamMmopassuUTUo 1 caM006paaoBaHmo Ha OCHOBE MOTUBALMU K o6yqumo M NO3HAHMUIO;

2) GOpMMPOBAHMA KOMMYHUKATUBHOMN KOMMETEHTHOCTM B OBLLEHUW M COTPYAHMYECTBE CO
CBEPCTHMKaMM, CTapwmMmMn U Maagwumnmmn B 0b6pa3oBaTesibHON, y4ebHO-MCCAen0BaTeNbCKON,
TBOPYECKOM U APYrnX BUAAX AEATENbHOCTY;

3) ymeHuA ACHO, TOYHO, FPAaMOTHO M3/1araTb CBOM MbIC/IM B YCTHOW U MUCbMEHHOW peuu,
NMOHMMATb CMbIC NOCTAaB/EHHOM 33a43a4M, BbICTPaMBaTb aprymeHTaLMio, NPUBOAUTbL NMPUMEpbI U
KOHTpRpUMeEpbI;

4) nepBOHAYaNbHOrO NPEACTaB/EHMA O MATEMATUMYECKOM HayKe Kak cdepe 4yenoBeyeckomn
neATenbHocTU, 06 3Tanax eé pasBUTUA, O €€ 3HAYMMOCTU AJ1A Pa3BUTUA LUBUAN3ALNN;

5) KPUTUHHOCTU MbIWWNEHNA, YMEHNA PACNO3HAaBaTb IOTMYECKU HEKOPPEKTHbIE BbICKAa3bliBaHUA,
OTNANYaTb rMNoTesy oT dJaKTa;

6) KPEaTUBHOCTM MbILLAEHWUA, WHWULMATMBbI, HAXOAYMBOCTM, AKTUBHOCTM TMNPU PeLLEeHUN
apudmeTUyeckmx 3agay;

7) yMEHUA KOHTPOANPOBATL NPOLLECC U Pe3y/IbTaT y4ebHOM MmaTeMaTUYECKON AeATeNbHOCTY;

8) dbopmmupoBaHMA CNOCOBHOCTU K IMOLLMOHANbHOMY BOCMPUATUIO MaTeMaTUUYECKMX 0OBbEKTOB,
33434, pelweHni, paccyKaeHni;

meTanpegmeTHble:

1) cnocobHOCTM CaMOCTOATE/IbHO MIAHWPOBATh a/bTEPHATUBHbLIE NYTU AOCTUMKEHUA LeNeW,
OCO3HaHHO BbIOUpPaTb Hanbonee appeKTUBHbIE CNOCOBLI PeLeHNs YYeBHbIX M MO3HABaTeNbHbIX
3a4ay;

2) yMEHUA OCyLL,eCcTBAATL KOHTPOb NO 06pasLy U BHOCUTb HEOBXOAMMbIE KOPPEKTMBSI;

3) cnocobHOCTM afeKBaTHO OLLEHMBATb MPaBUILHOCTb WMAW  OWMBOYHOCTb BbIMOJIHEHWUS



yuyebHolt 33434, eé 06BEKTUBHYIO TPYAHOCTb U COBCTBEHHbIE BO3MOXKHOCTU €€ peLleHus;

4) ymeHUs  yCTaHaBAMBATb  MPUYMHHO-CNEACTBEHHbIE  CBA3M;  CTPOUTb  JIOTMYECKMe
pacCcy»KAeHUs, YMO3aKoueHUs (MHAYKTUBHbIE, AefYKTUBHbIE U MO aHaN0MMK) U BbIBOAbI;

5) ymeHua co3gaBaTtb, NPMMEHATb M Npeobpas3oBbiBaTb 3HAKOBOCMMBOJIMYECKUE CPEACTBa,
MOZENN U CXEMbI A7 PeLleHnn yuebHbIX M MO3HABaTe/IbHbIX 334aY;

6) pa3BUTMA CNOCOBHOCTM OpPraHM3oBbIBaTb YyyebHOe COTPYAHMYECTBO M COBMECTHYIO
OEeATeNbHOCTb C YYUTeNeM W CBEPCTHUKAMU: ONpeaenaTb Lenu, pacnpesenatb GyHKUMM U poan
YYaCTHWKOB, B3aMMOAencTBOBaTb M HaxoAuTb oblime crnocobbl paboTbl; ymeHua paboTtatb B
rpynne: HaxoauTb obLuee pelleHne 1 paspewwaTb KOHGANKTbI Ha OCHOBE COrNacoBaHUS NO3ULMI U
Yy4YéTa WHTEpecoB; CaywaTb MNapTHEPa; GOPMYyNMPOBaTb, APryMEHTMPOBATb M OTCTaMBaTb CBOE
MHEeHue;

7) bopmmpoBaHmMa y4yebHOM M  OBOLLENONBL30BATE/NILCKON KOMMETEHTHOCTM B 06/1acTu
MCMOo/1b30BaHNA MHGOPMALMOHHO-KOMMYHUKALIMOHHbIX TexHoorui (MKT-KomneTeHTHOCTH);

8) nepsBoHa4YanbHOro npeacrasaeHUA 06 nageax " o0 MeToAaX MATEMATUKU KaK 06
YHUBEPCAZIbHOM A3blKE€ HAYKU U TEXHUKU,;

9) pa3BuUTMA CNOCOBHOCTM BMAETb MaTemaTMYecKylo 3agady B APyrux AMCUMNAWHAX, B
OKPYKalOLLEN KU3HU;

10) YMEHUA HaxoAuTb B Pas/IMYHbIX WCTOYHWMKAX MHPopmaLuio, Heobxogumylo ans
pelweHns maTemaTU4eckux npobsiem, M NpeacTaBnaTb €€ B MOHATHOW dopme; NPUHUMATb
pelleHme B yCIOBUAX HENOJIHOM U M3ObITOYHOM, TOYHOM U BEPOATHOCTHOM MHPOPMaLUK;

11) YMEHMs MOHMMaTb M UCMNO/b30BaTb MaTeMaTMYecKMe CpeacTBa HarnagHocTu
(PUCYHKM, uepTeXM, CXeMbI U Ap.) ANA UANOCTPALUKN, MHTEPRPETALUK, ApTyMeHTaLMK;

12) YMEHUA BblABUTATb TMUNOTE3bl MNPU pPELIEHUN yHE6HbIX 3a4a4 U NOHUMaHUA
HeO6XO,CI,MMOCTM MX NPOBEPKMU,;

13) NMOHMMaHUA CYLWHOCTU aNrOPUTMUYECKUX MPEANnUCAHUN U YMEHUA AeiCcTBOBaTb B
COOTBETCTBUU C NPEA/IOKEHHbIM aNTOPUTMOM;

14) YMEHMA CaMOCTOATE/NIbHO CTaBMTb LENM, BblbUpaTb M CO34aBaTb aAropuTMbl A4A
pelweHua y4ebHbIX MaTeMaTUYECKUX Npobnem;

15) CNocobHOCTM NAaHMPOBaTb M OCYLLECTBNATb AEATENbHOCTb, HamnpaBieHHY0 Ha
pelleHme 3a4a4 UCCeA0BaTeNbCKOro XapaKTepa;



npegmeTHble:

1) ymeHua pabotaTb C MaTeMaTUYECKMM TEKCTOM (CTPYKTypupoBaHWe, W3B/AeYeHue
HeobXxoANMMON MHPOPMALMM), TOYHO U TPAMOTHO BbipakaTb CBOWM MbICAN B YCTHOW M NMUCbMEHHOW
peun, NPUMEHAA MaTeMaTUYECKYyl0 TEPMWMHONOTUIO U CUMBOJIMKY, WC-NOJb30BaTb Pas/iMyHble
A3bIKKW  MaTeMaTMKM (CNOBECHbIA, CUMBOAMYECKUI, TpaduyecKuit), pas3BuTUA cnocobHocTH
060CHOBbBIBATb CYKAEHMA, MPOBOAUTb KNaccuduKaumio;

2) BnafieHusa 6a30BbIM MOHATUMHBLIM anmnapaTom: UMeTb NpeAcTaBieHWe O uucie, Apobu,
npoueHTax, 06 OCHOBHbIX TEOMETPUYECKMX OObBEKTax (TouKa, npaAmas, JioMaHas, YroJ,
MHOTOYTO/IbHUK, MHOTOTPaHHWK, Kpyr, OKPYMHOCTb, wWwap, cdepa wu np.), dopmnpoBaHus
NPeACTaBNEHUIN O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PeasibHOM MUPE U PasnYHbIX cnocobax mx
N3yyeHus;

3) yMeHVA BbINONHATL apudmeTMyeckme npeobpa3oBaHUsA PaLMOHA/IbHBIX BblPAXKEHUN,
NPUMEHATb UX A8 pelleHnsa yYebHbIX MaTeMaTUYECKMX 3334 U 33434, BO3HMKAIOLWMX B CMEMKHbIX
y4ebHbIX NpegmeTax;

4) YMEHNA NONb30BaTbCA U3YHEHHBIMUN MaTEMATUYECKUMU d)opmynaN\M;

5) 3HaHWA OCHOBHbBIX CnocoboB npeacraBieHna N aHaamsa CTaTUCTUYECKUX OaHHbIX; YMEHUA
pewaTb 3a4a41 C TOMOLLBbIO nepe60pa BCEX BO3MOXXHbIX BAPUAHTOB,

6) YMEHUA NPUMEHATb M3yYeHHble MOHATUA, Pe3y/ibTaTbl U METOAbl NPW peleHun 3aga4 u3
Pas/NMuHbIX pPa3fenoB Kypca, B TOM 4ucie 3aday, He CBOAAWMXCA K HEnocpeacTBEHHOMY
NPUMEHEHWI0 N3BECTHbIX aJIrTOPUTMOB.

Copnepxxanue yaebHOro npeaMera
(5 gacoB B Heaemo B 1 ueTBepTH, 3 yaca B 2-4 yeTBepTsax, 121 gac)

1. BripaxeHus, TOXXIeCTBa, YyPaBHEHHS

UuncnoBele BBIpaXKEHHsS ¢ NepeMeHHBIMH. IIpocrtedmue mnpeoOpa3oBaHMs BBIPAKEHHH.
VpaBHeHue, KOpeHb ypaBHEeHHs. JInHeliHOe ypaBHEHHE C OJIHOM nepeMeHHON. Pelienre TeKCTOBbIX
3a7a4 METOJOM COCTaBJIeHUs ypaBHEHUH. CTaTUCTUYECKHE XaPAKTEPUCTUKH.

OcHOBHasl IeJib - CUCTEMaTH3UPOBaTb M OOOOIINTH CBEAECHUS O MpeoOpasoBaHUIX
ajnreOpanyecKuX BHIPAKEHUH U PelIeHUH YpPaBHEHHI ¢ OJHON IepeMEHHO.
ITepBas Tema Kypca 7 Kiacca SIBJISETCS CBS3YIOIIUM 3BEHOM MEXIY KypcOM MaTeMaTHKu 5—06
KJTacCOB U KypcoM anreOpsl. B Hel 3akperisfroTcst BEIMUCIUTEIbHBIC HABBIKH, CHCTEMATH3UPYIOTCS
1 00600111at0TCsl CBEJICHUS O IIPe0OPa30BaHUX BHIPAXKEHUH U PELIEHUU YpaBHEHUH.

HaxoskieHne 3HaUeHUH YHCIOBBIX M OYKBEHHBIX BBIPAXKEHUI Ja€T BO3MOXKHOCTD TIOBTOPHUTH C
yualMuUcs OpaBuia ASHCTBUN ¢ pallMOHAIBHBIMU YHCIAMH. Y MEHUS BBIIOJIHATh apUpMETHYECKUE
JEHCTBUSI C pallIOHAJIbHBIMH YUCIIAMU SBISIOTCS ONOPHBIMHU JUIsi BCEro Kypca anreOpsl. Ciemyer



BBISICHUTD, HACKOJIBKO IMIPOYHO OBJIAJICII UMH y4alluecs, U B Cllydae HEOOXOAUMOCTH OPraHN30BaTh
[IOBTOPEHHE C ILEeNbI0 JIMKBUIAILMM BBISBICHHBIX NpoOesoB. Pa3BUTHIO HAaBBIKOB BBIYHMCICHUI
JOJDKHO YJIENSAThCS Cephe3HOE BHMMAHHE W B JAIIbHEHWIIEM NpPU HM3YYCHUH JPYTUX TeM Kypca
anreOphl.

B cBa3u ¢ paccMOTpeHHMEM BONpPOCA O CPAaBHEHWH 3HAUYEHWH BBIPQKEHHH PpaCIIMPSIOTCS
CBCIACHUSA O HEPABCHCTBAX: BBOIAATCA 3HAKH 2 n < JaC€TCs IMOHATUEC O ﬂBOﬁHbIX HCPaBCHCTBAX.

Ilpu paccMoTpeHnu TpeoOpa3oBaHHNl BBIpaKEHHH (OPMAIBLHO-ONIEPATHBHBIE YMEHHS
OCTAarOTCA Ha TOM, K€ YPOBHE, yHalllUeCs NMOAHUMAIOTCA Ha HOBYIO CTYIICHb B OBJIAICHUN Teopueﬁ‘
BBomsATCS TOHATHS «TOXXKIECTBEHHO pAaBHBIC BBIPAKEHUSN», «TOXKIECTBO», «TOXKIECTBEHHOE
npeoOpa3oBaHHe BBIPAKEHUI», COJAEpKAHUE KOTOPHIX OYZET TIOCTOSIHHO pAacKphIBaTbCs W
yroyOnaTbess OpU  M3YYEHMH NPeoOpa3oBaHUM PAa3IMYHBIX — anreOpanyeckuX  BBIPAKCHUH.
[TomuepkuBaeTcs, YTO OCHOBY TOXAECTBEHHBIX NPEOOpPa30BaHUI COCTABISIOT CBOICTBA JAEHCTBHMA
HaJl YUCIIAMH.

VYcunuBaercs poib TEOPETHYESCKUX CBEOCHUH INpH paccMOTpeHHH ypaBHeHui. C 1enbio
00ecrneyeHns] 0CO3HAHHOTO BOCIIPHUATHS YYAIlUMKCS allTOPUTMOB PEIICHHS YPaBHEHHH BBOJUTCS
BCIIOMOTATENFHOE MOHATHE PAaBHOCHIBHOCTH YpaBHEHHH, (GOPMYIHPYIOTCS M Pa3biCHIIOTCS Ha
KOHKPETHBIX IIpUMepax CBOHCTBa paBHOCHIILHOCTH. Jlaercst moHATHE TUHEHHOTO YpaBHEHHS U
HCCIIEYeTCsl BOMPOC O YHCIIE ero KopHeu. B cucreme ynpaxHeHuid 0co00e BHUMaHUE YICTSIETCS
pELICHHIO YpaBHEHMH BHIA ax = b NMpH pa3IMYHBIX 3Ha4YeHHsAX a u b. [Ipomomkaercs pabota mo
(OPMHPOBAaHHIO Yy Y4YalMXCS YMEHHUS HCIIOJB30BATh allaparT YpPaBHEHHH KaK CPEICTBO JIIs
peLIeHNs TEKCTOBBIX 3a/1a4. Y POBEHb CIIOKHOCTH 33/1a4 31€Ch OCTaeTCs TAKUM Ke, Kak B 6 Kiacce.

WzyueHue TeMbl 3aBepIIacTCsl 03HAKOMIICHHEM YYalIUXCsl ¢ MPOCTEHIIUMH CTaTUCTUYECKUMHU
XapaKTePUCTUKAMH: CPETHUM apu(PMETHYECKHMMH, MOJOH, MEIMaHOW, pa3MaxoM. Ydaiuecs
JOJDKHBL YMETh HCIIOJIb30BAaTh 3THU XapaKTEPUCTHKU JJIs aHalM3a psAa JaHHBIX B HECIO0XKHBIX
CUTYaLHAX.

2. Dysknmm

OyukIws, 001acTh onpeaeneHust GyHKIHU. Beruncinenne 3HaueHuid QyHKIUU 10 GopMyIie.
I'pacpux pynkuuu. IIpsamas nponopuuoHaIbHOCTS U ee rpaduk. Jlunelinas GpyHkuus u ee rpadux.

OcHOBHas IeNb - O3HAKOMHTh Y9YallUXCS C BaXHEHIMMH (YHKIHOHAIBHBIMH
HOHATUSIMU U C FpadukaMu NpsiIMON NPONOPLHHOHAIBLHOCTY U TMHEHHON QyHKIUM 06LIero BUA.

JlanHass TeMa sBISeTCd HayaldbHBIM J3TalloOM B CHCTEMaTHYeckoil (QyHKIMOHAIBbHOH
HOATOTOBKE YJaIIMXCA. 3/ech BBOIATCS TaKMe MOHATHA, KaKk (YHKIHSA, apryMeHT, 00IacTh
omnpeneneHus ¢yHkuuy, rpapuk ¢yHxnuu. DyHKIUS TPAKTYeTCsl KakK 3aBUCUMOCTb OJHOM
HepeMeHHOH OT JpYroil. Ydammecs IONYYalOT IIEpBOE MPEICTABICHHE O CIIOCO0aX 3amaHHs
¢bynxuuu. B nanHoi TeMe HauuHaeTcs paboTa Mo (GOPMHUPOBAHUIO Y YUaIUXCA YMEHHUH HaAXOJIUTh
no ¢opmyne 3HadeHHe (YHKIHHN [0 U3BECTHOMY 3HAUCHHIO apryMEHTa, BHIIONHATH Ty JKe 3a1ady
1o rpauky u pemars 1o rpaguky ooOpaTHyro 3axady.

OyHKIMOHATbHBIE MOHATHS IOMYYalOT CBOIO KOHKPETH3ALMIO NPH HM3YYCHHUH JIMHEHHOH
(GYHKIIMM ¥ €e YacTHOTO BHIa — MPAMOH INPONMOPIHMOHATBHOCTH. YMEHUS CTPOHUTh M UHTATh
rpaduKy 3THX (QYHKIMHA HIMPOKO HCHOJB3YIOTCS KaK B CaMOM Kypce aireOpbl, Tak U B Kypcax
reoMeTpur W (U3UKH. Yduammecs NODKHBI MOHMMAaTh, Kak BIMAET 3HAK Kod(hQUIMEHTa Ha
PacHoNoXKeHUue B KOOPAUHATHOM miockocTu rpaduxa ¢pyHkimu y = kx, rae k=0, kak 3aBUCUT OT
3HaueHuil k u b B3auMHoe pacrosoxenue rpagukos AByx GyHkuuii Buna y =kx +b

dopmupoBaHue BeeX (YHKINOHAIBHBIX MOHATHI M BEIPAaOOTKA COOTBETCTBYIOIINX HABBIKOB,
a TaKoKe U3y4YeHHE KOHKPETHBIX (DYHKLUH CONPOBOXKIAIOTCS PACCMOTPEHUEM NIPUMEPOB PEATBHBIX
3aBHCHMOCTEH MEXIy BEMHIMHAMH, YTO CIIOCOOCTBYET YCHUIICHHIO NPUKJIAJHONW HAIpaBICHHOCTH
Kypca anreOpsl.



3. CremneHb ¢ HATypaTbHBIM ITOKa3aTEIEM

CTerieHb ¢ HATYpAIBHBIM TI0KA3aTe/eM | ee cBoiicTBa. OgHowren. OyHKIMA y = X2, Y = X° I
UX rpaduku.

OcHOBHas 1edb — BBHIPA0OTATh yYMEHHE BBINONHATH NEHCTBUS HAJ CTENEHSIMH C
HaTypPaJIbHBIMH ITOKA3aTeIISIMH.

B nmanHoil Teme maercs ompeneneHHEe CTENEHHW C HaTypalbHBIM IOKaszateneMm. B kypce
MaTeMaTHKH 6 KJlacca ydamiecsl yKe BCTPEJalliCh C IIPUMEPaMU BO3BEICHUS YHCET B CTEICHb. B
CBSI3M C BBIUMCIEHHEM 3HAUEHMH CTENeHHM B 7 Kiacce MaeTcsl MPEACTaBlICHHE O HAXOXKICHHU
3HAUCHUH CTEMEeHH C TOMOLIBI0 KAIBKYIATOpa. PaccMaTpuWBarOTCs CBOWCTBA CTENCHU C
HaTypaNbHBIM NoKasaTeneM. Ha nmpumepe jmokasatenscrsa coifcts a™ 2" =a" ™, a™ :a" =a™"
rie m > n, (@M)" = a™, (ab)" = a"b" yuammecs BIepBBIE 3HAKOMATCA C JOKA3aTENbCTBAMI,
HPOBOJMMBIMH Ha JIreOpandecKkoM Marepuaie. YKa3aHHbIE CBOWCTBA CTEHEHH C HATypaIbHBIM
MOKa3aTelneM HaxXOoIsT NPHMEHEHHE NPH YMHOKEHWH OJHOYIEHOB M BO3BEACHHH OIHOWICHOB B
cremeHb. [Ipn HaXOXIEGHWH 3HAUCHUH BBIPAXKCHHI, CONEPXKAIIMX CTEIEHH, 0c000¢ BHHMAHHE
cienyeTr o0paTuTh Ha MOPSAOK NCHCTBUIA.

Paccmotpenne GyHKIMil y = X%, y = X° NO3BOJSIET POIOIIKHTE PaboTy 10 (JOPMHPOBAHHIO
YMEHHH CTpPOUTh M 4MTaTh rpaduku ¢yHkumi. Baxno oOpaTuTh BHUMaHME ydaluxcs Ha
ocobenHocTH rpaduka GYHKIMK y = X° : rpadiK IPOXOIHUT 4epe3 HAYauio KOOPAHMHAT, och Oy
SIBJIICTCSI €70 OCBI0 CHMMETPHH, TPa(UK PaCcIIOIOKeH B BEPXHEH IOIYIIIOCKOCTH.

YMeH#e CTpOHTh TpaduKi QYHKIHHA y = X° M y = X° HCIIONB3YeTcs IS O3HAKOMICHHS
yUammxcs ¢ rpaguyecKkuM croco0oM pelIeHns ypaBHEHHH.

4. MHOTOWICHBI

MHorouseH. CioxeHre, BBIYUTaHHE U YMHOXKEHHE MHOTOWICHOB. Pa3ioskeHre MHOTOUJICHOB
Ha MHOYKUTCJTH.

OcCHOBHAas 1eJIb — BBIPA00OTATh YMCHHE BBITIOJHATH CIOKCHHE, BHIUNTAHUE, YMHOKCHUC
MHOT'OYJICHOB M Pa3JI0KEHUE MHOTOYICHOB HA MHOKHUTEIIH.

JlanHas Tema wurpaeT (pyHIAMEHTAIBHYIO pOJb B (OPMUPOBAHMH YMEHUS BBINOJIHATH
TOXXJECTBEHHbIE  TpeoOpa3oBaHus  anreOpandeckux  BelpakeHHd. Popmupyemble  37ech
(GopMabHO-ONIEpAaTUBHBIE YMEHHS  SBISIOTCS  ONOPHBIMM IpPU  H3YyYCHUHM JeHCTBHH ¢
paIMOHAIBHBIMU IPOOSIMU, KOPHSIMH, CTSTICHSIMHU C PAIlMOHATBHBIMHU ITOKA3aTEIISIMH.

I/Isyqeﬁne TEMbl HAYMUHACTCA C BBCIACHUS HOHﬂTI/Iﬁ MHOI'O4JICHA, CTaHZlapTHOFO BUA
MHOTOYJICHA, CTENIeHH MHOTOWIeHa. OCHOBHOE MECTO B 9TOM T€Me 3aHUMAIOT allTOPUTMEI AEUCTBUI
C MHOTOWICHAMH - CJIO)KEHHE, BBIYMTAHHE M YMHOXXEHHE. YdYaluecs JOJDKHBI MOHUMATh, YTO
CyMMY, Pa3HOCTb, MTPOM3BEICHHE MHOTOYJICHOB BCETIa MOXKHO INPEICTABUTh B BHJE MHOTOYJICHA.
JlelicTBHS CIOXKEHUS, BBIYUTAHUS W YMHOXEHUS MHOTOYJICHOB BBICTYNAIOT KaK COCTAaBHOU
KOMIIOHCHT B 3aJaHUsX Ha MpeoOpa3oBaHMs IeNbIX BbIpakeHud. [loaromy HeuenecooOpa3zHO
MEPEXOAUTh K KOMOMHHPOBAHHBIM 3a/JaHUSM MPEXK/C, YeM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3HOE BHUMaHHE B ATOI TeMe YAESIeTCS pa3ioKEHHUI0 MHOTOUYWICHOB HAa MHOXHTEIH C
MOMOIIBI0 BBIHECEHHS 332 CKOOKHM OOIIEro MHOXHTEIS W C TOMOIIbI0 TPYNITHPOBKH.
CooTBeTcTBYOLIME TPe00pa3oBaHusl HAXOIAT IHPOKOE NMPUMEHEHHE KaK B Kypce 7 Kjlacca, Tak U B
MOCJIEYIOUIMX KypcaxX, 0COOCHHO B ACUCTBHSAX C PAIlIOHAILHBIMH APOOSMH.

B nmanHOi TeMe ydammecs BCTpedaloTCs C MPHUMEpPaMH HCIIOJB30BaHUS PacCMaTPHBAEMBIX
npeoOpa3oBaHUil MPH PEIICHUH pa3HOOOPA3HbIX 33/1a4, B YACTHOCTHU IPU PEIICHHH ypaBHEHUH. JTO
MO3BOJISIET B XOJE M3YYCHHs] TEMbl MPOJOJDKHTH PabOTy Mo (OPMUPOBAHUIO YMEHHUS peIIaTh
YpaBHEHHUS, a TAKXKe pellaTh 3a/ladd METOJIOM COCTaBJICHHs YpaBHEHHH. B ymcio ymnpaxHeHuit
BKJIFOYAIOTCS HECIIOKHBIE 3aJJaHus Ha JOKA3aTeIbCTBO TOXK/IECTBA.



5. ®opMyIBI COKpPAIIEHHOT0 YMHOXEHHASL

@opmyisl (a + b)? = a’ + 2ab + b, (a+ b)’ =a®+ 3a’h + 3ab’ + b° (a+ b) (a® ab + b%)=a’ +
b®. [pumenerne GopMyYIT COKPAIIEHHOTO YMHOKEHHS B IPE0OPA3OBAHHSX BHIPAIKCHHIA.

OcHoBHas 1TeNb — BEPA0OTATh yYMEHHE TIPUMEHATh (OPMYIBl COKPAIICHHOTO
YMHOXCHHUSA B l'lpCO6p3.30BaHI/IHX LEJIBIX Bpra)KCHPIIZ B MHOT'OYJICHBI U B Pa3jIO’)KCHUU MHOTOYJICHOB
Ha MHOXKUTEIIH.

B nanHO# Teme npojomxaercs paboTa no GOpMHUPOBAHUIO y YUAIIUXCSl YMEHUS BBINOJIHATH
TOXJECTBEHHbIE MpeoOpa3oBaHMs IENBIX BhIpakeHHH. OCHOBHOE BHHMAHHE B TeMe YHeNseTcs
¢dopmynam (a - b) (a + b) = a® - b°, (a = b)Z = a® ++ 2ab + b°. Yuammecs: ZOKHBI 3HATb OTH
GbOopMyJIbI M COOTBETCTBYIOIUE CIOBECHBIE (OPMYIUPOBKM, yMETh HNPUMEHITh UX KaK «cjleBa
HAaIpaBoy, TaK U «CIPaBa HaJICBOY.

Hapsiny ¢ ykazaHHBIMH pacCMaTpUBAIOTCA Takoke GopMyIsl (a + b)® = a® + 3a® + 3ab? + b®, a°
+b®=(a+b) (a®+ ab + b®). OgHaKo OHM HAXOAT MEHbIIEE PUMEHCHHE B KYPCE, TOITOMY He
ClIeyeT M3JUIITHE YBICKATHCS BBINOJIHCHUEM YIPaKHEHNH Ha HX HCIIOJIb30BaHHE.

B 3akmounTensHONH dYAcTH TEMBI pPacCMaTPHBAeTCS MPHMEHEHHE Pa3IMYHBIX IIPHUEMOB
Pa3IOXKCHUS MHOTOWICHOB Ha MHOXHTCIH, a TAaKXKe MCIIONb30BAaHHE IPEOOPa3OBaHUH IIENBIX
BBIPAXKEHUM [T peIIeH s IUPOKOTo Kpyra 3a1ad.

6. CucreMhl THHEHHH X ypaBHCHUHR

Cucrema ypaBHeHHH. Pemenne cucTeMbl IBYX JTMHEHHBIX ypaBHEHUH C IBYMsI MTEPEeMEHHBIMH
U ero reoMeTpuyeckas MHTepIrpeTanus. Pemenne TeKCTOBBIX 3a7ad METOJIOM COCTABJICHUSI CHCTEM
YpaBHEHHH.

OcHOBHas 1€Jb - O3HAKOMUTb YYAIIUXCA CO CIIOCOOOM pEIICHHs CHUCTEM JIMHEHHBIX
yYpaBHEHHUI ¢ ABYMS IEPEMEHHBIMH, BHIPAO0OTaTh yMEHUE PELIaTh CUCTEMbl YpaBHEHUH U IIPUMEHSTh
WX TIPH PEIICHUH TEKCTOBBIX 33/1a4.

W3y4enue cucreM ypaBHEHMH pacmpeneisieTcs Mexay Kypcamu 7 u 9 kiaccoB. B 7 xiacce
BBOJUTCS MOHATHE CHCTEMBI I PACCMATPHUBAIOTCS] CUCTEMBI JINHEHHBIX YpaBHEHHH.

W3noxeHue HauMHAETCS C BBEACHUS MMOHATHUS «IMHEHHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMIY.
B cuctemy ynpakHeHM BKIIOYAIOTCSI HECJIO)KHBIE 3aJaHUs Ha pelIeHre JIMHEHHBIX ypaBHEHHH C
JBYMS TIEPEMEHHBIMH B LIEJIBIX YHCIIAX.

dopmupyercsi yMeHUe CTpOUTh rpaduk ypaBHeHus a + by = ¢, rne a # 0 win b # 0, npu
PasTMYHBIX 3HAUYEHHSAX a, b, c. Bmenenue rpaduueckux o0pa3oB AaeT BO3MOXHOCTh HArJISAHO
HCCIIENOBaTh BONPOC O YHUCIE peIleHUH CHUCTEMbl ABYX JIMHEHHBIX YpaBHEHHH C JBYMs
TICPEMECHHBIMH.

OCHOBHOE MECTO B JaHHOHW TeMe 3aHMMaeT M3Yy4eHHEe aJTOPUTMOB DPEIICHUS CHCTEM JBYX
JIMHEHHBIX YpaBHEHHH C IBYMS NEPEMEHHBIMU CIIOCOOOM IOJICTAHOBKM U CIIOCOOOM CIIOKCHUSL.
BBenenue cucreM IMO3BOJISIET 3HAYUTENBHO PACIIMPUTH KPYr TEKCTOBBIX 3alad, pElIaeMBIX C
IOMOILBIO anmnapara anreopsl. [IpuMeHeHue cucteM yrpolaeT npoLece nepeBoia JaHHbIX 3aauu C
OOBIYHOTO S3bIKA HA SI3BIK YPAaBHEHHH.

7.IlosTopenne TemaTUuyecKoe NJIaHUPOBaHMUeE C onpeaeneHnemM OCHOBHbIX
BUAOB yuyeb6HOW aeATeNbHOCTU

Anrebpa
7 ®yacc
OCHOBHOE COIEpIKAHHE IO XapaKTepUCTAKA OCHOBHEIX BUAOB A TETbHOCTH
TEMaM YUeHHKA

I'naBa I. BerpakeHus, TOXKIECTBA, YDABHEHHA - 22 yaca
BLIpa>KeHI/I$I ‘ o HaXOﬂI/ITL 3HAa4YCHHUS YHCIOBBIX BBIan(eHHﬁ, a TakKxkKe




[IpeoOpazoBaHue BbIpaKEHUH
Konrtponphas pabora Nel
YpaBHeHuUs ¢ OJTHOM
TIepeMEeHHOM
Crarucruueckue
XapaKTePUCTHKH
KonrponbHas pabora Ne2

BBIP@KEHUH C MEPEeMEHHBIMU TIPU yKa3aHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

e llcnonp3oBaTh 3HAaKHM >,<, CUUTAaTh U COCTaBJATH
JIBOITHBIC HEPABEHCTBA.

® BRINONHATH NpoCTeiIne npeoOpa3oBaHus BBIPAXKECHUI:
MPUBOANTH MOJOOHBIE ClIaraeMble, paCKpBIBaTh CKOOKH B
CyMME WJIM Pa3HOCTH BBIPAKCHUI.

e Pemate ypaBHeHHMS BHIa ax = b TPH Ppa3IUYHBIX
3HAQUEHMSAX a M b, a TaKKe HECIOXHBIE YpaBHEHHS,
CBOJISIIIMECS K HUM.

e Vcnionp30Bath anmapar ypaBHEHHUH I PEIIEHUS] TEKCTO-
BBIX 3a]1a4, MHTEPIPETHUPOBAThH PE3YJIbTaT.

¢ Vcnions30BaTh npocreimue CTaTHCTUYECKHE
XapaKTepUCTUKU (cpeaHee apudmeTnyeckoe, pa3max,
MoJIa, MeIMaHa) JUIsd aHaJlu3a psAa JaHHBIX B HECJIOXKHBIX
CUTYyalUsX

I'naBa II. ®ynkmuu — 11 gacos

OYHKIMY U UX TpadUKU
Jluneiinas GyHKIusS
KonrponbHas pabota Ne3

e Borunciare 3HaueHus (yHKIMH, 3amaHHON (opMyIoH,
COCTaBJIATh TaOJIUIIbI 3HAUCHUH (HyHKIMU.

o [lo rpaduky QyHKIMH HAXOAUTH 3HAUCHHE (YHKIUH IO
M3BECTHOMY 3HAYCHHUIO apryMeHTa M pemaTbh o0OpaTHYIo
3a7ady.

e Ctpouth rpaduku TMPSIMOI MPOMOPIMOHATIBHOCTH U
JIUHEHHON  (YHKLIUM, ONHUCHIBATb CBOHCTBA  3THX
(hyHKIHH.

e [TonumaTb, Kak BIMseT 3HaK ko3(d¢uuueHTa X Ha
pacnonoXXeHue B KOOPAMHATHOH IIockocTu rpaduka
(dhyHKINIU y = kx, toe kK # 0, KaK 3aBHCHT OT
3HAUEHUN K U b B3aUMHOE PACHONIOKEHUE I'PaUKOB ABYX
¢byukuuii Buga y=xx+ b.

e uTepnpeTupoBaTh rpauku peanbHbIX 3aBUCUMOCTEH,
ONHUCHIBaeMBIX (opMynamMu BHUIA y =Kx, tae &#0,
y=Kx+b

I'nmasa III. Cten

C€Hb C HATYpPAJbHBIM IIOKA3aTCIEM — 11 gyacos

CrerneHnb U €€ CBOMCTBA
OIHOYICHBI
Kontposbhas padora Nod

® BrrunciaTh 3HaueHHs BIPOKEHUH BHJA an, T1Ie a — Mpo-
U3BOJIbHOE YHCJIO, 1 — HaTypaJbHOE YHUCIO, YCTHO U
MICbMEHHO, a TAKXKE C IOMOLIbIO KaJIbKYJISATOPA.

e GopMyIHMpoOBaTh, 3aMMCHIBATH B CUMBOJIMUYECKOW (popme
1 OOOCHOBBIBATH CBOHCTBA CTENEHH C HATyPaIbHBIM
MoKa3areeM.

o [I[puMeHsATh CBOWCTBA CTENEHHM Ui TNPEoOpa30oBaHUs
BBIpaKEHUIA.

® BEBINOJHATE YMHOXKEHUE OJTHOWIEHOB U

BO3BE/IEHHE OJTHOWJICHOB B CTETIEHb.

Crpoutp rpaduxu ¢pynxumit y = x2 u y = x3. Pemars

rpaduuecku ypaBHeHus x2 = kX + b, x3 = kx + b, rae k

1 b — HEKOTOpbIe Yucia

I'masa IV. Muorounensl — 17 gacoB




CyMmMa u pa3HOCTb
MHOTOYJICHOB
IIpounssenenue ogHOUIIEHA U
MHOTOYJICHA

KounrponbHas paboTta Ne5
[Ipon3Benenne MHOTOWIECHOB
KonrponbHas pabora Ne6

e 3amuchIBaTh ~ MHOTOWIEH B
OTIPENEeNATH CTENIEHb MHOTOWIEHA.

o BLINONHATL CJIOKEHUE U BBIYHUTAHUE MHOTI'O4JICHOB,
YMHOXEHHE OJHOWIeHa Ha MHOTOWICH U MHOTOWICHA Ha
MHOTOYJICH.

® BLImonHATE pa3iioykeHHe MHOTOWIEHOB Ha MHOMHTEIIH,
UCIIOJIb3YSI BBIHECEHHE MHOXKUTENS 32 CKOOKH M CIoco0
TPYIIHPOBKHU.

o [IprMeHsATh AEWCTBUS C MHOTOWICHAMHU TPU PEIICHUHN
pa3HOOOpa3HbIX 3aJad, B YaCTHOCTH TPH PEIICHUU
TEKCTOBBIX 3334 C IOMOIIBIO YPaBHEHHH

CTaHOAPTHOM BHUIC,

I'maBa V. ®opmynsl cokpamEHHOr0 YMHOXKEHHS — 19 qacoB

KBazipat cyMMBbI U KBajpar
pasHoOCTH

Pa3nocth kBagparos. Cymma
U Pa3HOCTH KyOOB
KonTponsnas pabora Ne7
[IpeoOpazoBanue neIbIx
BBIpaKEHUI

KonrponbHas pabota Ne8

e Jloka3pIBaTh CIIPABEIUIUBOCTE (OPMYN COKpPAIEHHOTO
YMHOXEHHSI, TPUMEHSTh UX B NMpeoOpa3oBaHMAX LIEJBIX
BBIPXXEHUH B MHOTOWIEHBI, a TaKOKe AJIS Pa3JIOKCHUS
MHOT'O4JICHOB Ha MHO>KUTEJIIH.

e llcnionb3oBaTh  pasiaMuHble INPeoOpa3oBaHUs — LEJbIX
BBIPOXEHUI IPU PELICHUM YpPaBHEHUil, H0Ka3aTelbCTBE
TOXKIECTB, B 3aJayax Ha [CJIUMOCTb, B BBIYHCIEHUU
3HAQUEHUH  HEKOTOPbIX  BBIP@KEHUIl ¢  IOMOILBIO
KaJIbKYJIATOpa

I'nmaBa VI. Cucremsl THHEHHH X ypaBHeHu# — 16 gwacos [loBTOpeHUE — 6 9acoB

Jluneiinble ypaBHEHUS C
JBYMS TIEPEMEHHBIMH U UX
CHCTEMBI

Peuienue crucreM TMHEHHBIX
ypaBHEHUM

KonTponbnas pabora Ne9

e OmpenensaTh, ABISETCS JM Mapa YHCeN PeleHUEM JaHHO-
TO ypaBHEHUS C IBYMs [IEpEMEHHBIMH.

e Haxogute mytém mepebopa Leible peleHus JHHEHHOTo
YPaBHEHHUS C BYMS IIEPEMEHHBIMH.

o Ctpouts rpaduk ypaBHeHUs ax + by = ¢, tae a#0 wim b
#0.

e Pemath rpaduueckuM crnoco6OM CUCTEMBI JIHUHEHHBIX
YpaBHEHHUIH ¢ ABYMs IEPEMEHHBIMH.

e [IpumMeHATh croco0 MOACTAHOBKU U CHOCOO CIOXKEHMS
IOpU PELICHUU CUCTEM JIMHEHHBIX ypaBHEHMH € IBYMs
[IEPEMEHHBIMHU.

e PemaTh TEKCTOBBIE 3a/aud, HCIOIb3Ysl B KadecTBe
anreOpanvecKoi MOJeI CUCTEMY YPaBHEHHIA.

e luTtepnpeTupoBaTh  pe3yiabTaT, IOJIY4EHHBIN
PELIEHUN CUCTEMBL

npu




Y4eOHO-MEeTOMUIECKOT0 M MaTEPHAIbHO-TEXHHUECKOro 00ecIed eHUs
00pa30BaTenbpHOrO Mporecca

Anrebpa 7 Knacc:

1.

2.

3.

9.

10.

11.

AureOpa: 7—9 KII.: 3JIeMEHThI CTATUCTUKU M TEOPHHU BeposiTHOCTE#: yueb.nmocobue / FO. H.
Makapsrue, H. I'. Munarok. — M.: TIpocseenue, 2008.

Makapsrues 0. H. Anre6pa: 7 k. / FO. H. Makapsraes, H. I'. Munntok, K. 1. Hemkos, C.
B. CyBopoBa. — M.: TIpocsemenue, 2007—2013.

Maxkapsrues 0. H. Anre6pa: 9 xi. / FO. H. Maxkaperaes, H. I'. Munmiok, K. 1. Hemkos u np.
— M.: IIpoceemienue, 2008-2011.

Maxkapsrues 0. H.M3ydenue anredpsl B 7—9 xi1.: nocobue pis yuureneit / FO0. H.
Makapsrues, H. I'. Mungiok, C. b. CyBoposa u ap. — M.: IIpocsemenue, 2009.

Iuaypun JI. @. 3a crpannnamu yaeOHuka anreopsl / @. [Tuaypun. — M.: TIpocselueHue,
1991.

Tloita JIx. Kak pernats 3amauy? / JIx. [Totia. — M.: TIpocseienue, 1991.

Www.ege.edu.ru AraauTraeckue oTdérsl. Pesynsratsl EI'D. @enepalbHbIil HHCTUTYT
MeIarorn4ecKux u3mMepeHnii; MUHHCTEpCTBO 00pazoBanus u Hayku P®, denepanbHas
ciryx0a 1o Haazopy B chepe oOpazoBanus u Hayku. (2003—2009 rr.).

HHTepHeT-pecypchl Ha PycCKOM

s3bike http://ilib.mirrorl.mccme.ru/ http://window.edu.ru/window/library/ http://www.proble
ms.ru/ http://kvant. mirror 1. mccme. ru/ http://www.etudes.ru/

WHTepHeT-pecypchl Ha aHTITHHCKOM

sa3bike http://mathworld.wolfram.com/ http://forumgeom.fau.edu/

Sl uny Ha ypok MaTeMaTHKH (METOIUUECKHe pa3paboTku). — Pexum

nocryma: www.festival.1september.ru

Ypoku, KOHCTIEKThI. — PeskuM goctyma: Www.pedsovet.ru



http://ilib.mirror1.mccme.ru/
http://window.edu.ru/window/library/
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http://mathworld.wolfram.com/
http://forumgeom.fau.edu/
http://www.festival.1september.ru/
http://www.pedsovet.ru/

IInanupyeMble pe3ylnbTaTh U3ydeHUs yaeOHoro kypca (anredpa)

B pe3ynbTaTe U3yyeHMA anrebpbl, YHEHUK SOKEH:
Ymemo

COCTaBNATb OYKBEHHblE Bblpa)eHua M GOPMY/bl MO YCNOBMAM 3a4ay; OCYLLEeCTBAATbL B
BblpaXkeHnAX M ¢GopMynax 4YMUCIOBble MOACTAHOBKM M BbINOHATL COOTBETCTBYIOLLME
BbIYMUC/IEHMA, OCYLIECTBAATL MOACTAaHOBKY OAHOMO BbipaXeHWA B APYroe; BblpakaTb M3
bopmyn ogHY nepeMeHHyo Yepes OCTa/bHbIE;

BbINO/IHATL OCHOBHble [AENCTBMA CO CTENeHAMW C HaTypa/ibHbIMM MOKasaTensimMmm U c
MHOrOY/I€HaMK; BbIMOJIHATL PA3/IOKEHME MHOFOYNEHOB Ha MHOMMUTENN; BbINOAHATb
TOXAecTBeHHble Npecbpa3oBaHMA PaLMOHabHbIX BbIpaXKeHWi;

pewaTtb /IMHelHble YpPaBHEHMWA, CUCTEeMbl ABYX JIMHEWHbIX YPaBHEHWA W HECNOMKHble
HeNNHENHbIe CUCTEMDI;

pewaTb IMHEeNHbIE HEepPaBEHCTBA C OA4HOM NEPEMEHHOMN U UX CUCTEMDI;

pelwaTtb TEKCTOBble 3af4ayn anrebpanmyeckum MeTOAOM, WHTEPMNPETMPOBaTb MNOJYYEHHbIN
pe3ynbTaT, NPoBOANTL OTEOP pelleHuit, ncxoan us GopmMmyIMPOBKM 3a4a4u;

M306parkaTb YMCNA TOYKAMMU Ha KOOPAMHATHOMN NPAMON;

onpeaenaTb KOOPANHATbI TOYKM MAOCKOCTU, CTPOUTb TOYKM C 3aZ@HHbIMU KOOPAMHATaMu;
M306parkaTb MHOXKECTBO PELUEHUIT IMHEMHOTO HEPABEHCTBA;

HaxoAuTb 3HayeHua JYyHKUMKW, 3agaHHol  dopmynoi, Tabnuuei, rpadukom no ee
apPryMeHTY; HaxoAWTb 3HAaYEHMEe apryMeHTa Mo 3HayYeHWto GyHKUMKM, 3aAaHHON rpaduKom
WUnu Tabnuuen;

onpeaenaTb cBoiicTBa GyHKLUMM No ee rpaduKy; NPUMEHATL rpaduueckne nNpeacTasieHuUn
npu peleHUn ypaBHeHNI, CUCTEM, HEPABEHCTB;

OMMCbIBATb CBOMCTBA M3YYEHHbIX QYHKLUMI, CTPOUTb UX rpaduKu;

Mcnonb3oBatb MpuoBpeTeHHble 3HAHWA W YMEHUA B MNPAKTUYECKOW [AeATeNbHOCTU U
NOBCEAHEBHOMN XWU3HN Ann:

BbINOJ/IHEHUA pacyeToB No Gopmynam, COCTaBneHUs GOPMY/, BbIparKaroLWMX 3aBUCMMOCTH
MEXAy peanbHbiIMM BEMYMHAMM; HAXOMKAEHUSA HYXHOM GopmMynbl B CNPaBOYHbIX
martepuanax;

MOAENUPOBAHMA MNPAKTUYECKUX CUTYyauMi M UCCNeAO0BaHMA MNOCTPOEHHbIX Mogenen ¢
1cnoab3oBaHMEM annapata anrebpbl;

ONWCaHUA 3aBUCMMOCTEN MeXAy OU3MYECKUMM  Be/IMYMHAMMU  COOTBETCTBYHOLLMMM
bopmynamu nNpu UccnesoBaHUM HECNOMKHbIX NPAKTUYECKUX CUTYALMUIA;

MHTEpNpeTaLmm rpaduKoB peanbHbIX 33aBUCUMOCTEN MEXKAY BeIMYMHAMM.



KANEHOAPHO - TEMATUYECKOE NJIAHUPOBAHUE
no anrebpe
Knacc :7
Yuutennb: labytnHa H.B.
Konnuectso yacos
Bcero 102 yaca; B Hegento 3 yaca.
MnaHOBbIX KOHTPOALHbLIX YPOKOB — 10 yacos

nﬂaHMpOBaHMe COCTaB/N1€HO Ha OCHOBE:

Anrebpa. Paboune mporpammel. [Ipenmernas nuHus ydeOHuKOB O.
H. MakappiueBa u apyrux. 7-9 Kiaccel: mocobue A ydurtenei
obmeobpasosar. opranusanuii / H. I'. Munmtok. — 2-e usn., nopad. — M. :
ITIpocsemenue, 2014. — 32c..

VYyeOuuk: Anrebpa: 7 xmacc : yueb. mus  oOmieoOpa3oBar.
yupexaenuit / FO.H. Maxkapeiues, H.I'. Munntok, K.M. Hemkos,. — 30-e
u3a., crep. — MaeMo3uHa, 2013. — 256 c. : ui.



KANEHAAPHO - TEMATUYECKOE NJTAHNPOBAHUE

Ne HaumenoBaHue pa3jienoB U TEM yYPOKOB. Konungec
n/n TBO
JaCOB
I YerBepTs
I'nmaBa I. Berpaxenus, TOXIeCcTBa, ypaBHEHHS 22 gac 1

1. | [lorropenue «BrruucieHne 3HaYCHUN BBIPAKCHUID 1

2. | YucioBble BRIpaKECHUS 1

3. | UncnoBble BEIpaKEeHUS 1

4. | Bepaxenus ¢ nepeMeHHBIMHU 1

5. | BoipaxkeHus ¢ nepeMEeHHBIMU 1

6. | CpaBHeHHUE 3HAYCHUH BBIPAKEHUH 1

7. | CpaBHeHHE 3HAYCHUH BBIPAKEHUM

8. | ToxxmectBa. ToxxaecTBEeHHBIE IPEOOPA30BAHUS BBIPAKECHHI 1

9. | ToxnmectBa. ToXaECTBEHHBIEC TPEOOPA3OBAHUS BHIPAKCHHIMA 1

10. | Konr posmHas pabor a Nel ro T eme «HuciioBele Bopasx eHus. Bbipask eHHs ¢ nepeMeHHbIMA 1

11. | YpaBHeHue u ero KOpHU 1

12. | JIluneiiHoe ypaBHEHHE C OJHOH MTEPEMEHHOM 1




13.

JIuneliHOe ypaBHEHUE C OHOM TepeMEHHON

14. | JluneiiHoe ypaBHEHHE C OHOMN MEPEMCHHOM
15. | Pemenne 3agau ¢ OMOLIbIO YpaBHEHUH
16. | Penrenue 3a1au ¢ TOMOIIBbIO YpaBHEHUH
17. | Pemenue 3agau ¢ IOMOLIBbIO YpaBHEHUH
18. | Cpenunee apudmernyeckoe, pa3max, Moa
19. | Cpennee apudmernyeckoe pasmax, MoJa
20. | MeauaHa KaK CTATUCTHYECKAsi XapaKTEPUCTHUKA
CmocTosTenpHas padoTa.
21. | Pemenue 3ama4 o teMe «CTaTUCTHYECKHE XaPaAKTEPUCTUKID
22. | Konr posmpHasg pabor a 3a 14et BepT b«CT aT HCT HIECKHE XapaKT EPHCT HKH)
I'nmaga I1 ®yaxnun 11 gac
23. | Uro Takoe pyHKIUSA
24. | BeluucieHue 3Ha4eHrui QyHKIUU 110 GhopMyJie
25. I Tpaduxu pynxumit
26. | I'paduxu QyHKIMH
27. | I'padux GpyHKIMH




28.

[IpsMas mponopUHOHATBHOCTE H €€ rpaduK

29. | [lpssMast mpONOPIIMOHANBEHOCTD U €€ rpaduk
30. | JIunetinas pyHKUUA U €€ rpaduk
31. | Jluneiinas ¢pyHKuus u e€ rpapux
32. | Jluneiinast GpyHKuus u e€ rpapux
33. | KoHr possHasg pabot a No3 o T eme « @yHKIHI
I'nasa III. Crenens c HaTypaabHRM Ioka3areneM 11 gac
34. | Onpenenenne CTENEHN C HATYPAIBHBIM TIOKa3aTeIeM
35. | YMHOXKEHUE U JIelieHUe CTereHen
36. | YMHOXKEHUE U JIeTIeHUE CTereHer
37. | Bo3BeneHue B CTEIICHb IPOU3BEICHHS U CTCIICHU
38. | Bo3Benenne B CTeTeHb IPOM3BEICHNS U CTETIEHU
39. | OnHOUJICH U €r0 CTaHIAPTHBIN BUJI
40. | YMHOXeHHE OTHOWICHOB. Bo3BeneHne oHOWIEHa B CTETICHb
41. | YMHOXEHNE OMHOWIEHOB. Bo3BeneHe OqHOYWIEHA B CTEIEHD
42. | ®yakuun y=x2 v y=x3 U ux rpaduku
43. | ®dyukuuu y=x2 1 y=x3 u ux rpaduku
44. | Konar posmpHasg pabot a Ned o T eme «CT ereHp ¢ HAT ypaJibHBEIM II0KA3aT eIeM»




3 gers.I'nasa IV. Muorounens 17 gac

45. | MHOTO4JIeH U €r0 CTaHAAPTHBIN BUJ

46. | CnoxeHHe ¥ BRIYUTAHUE MHOTOUYJICHOB

47. | CrnoxxeHue U BRIYMTaHHE MHOIOUYJIEHOB

48. | YMHOXEHME OHOYIEHA HA MHOTOUIEH

49. | YMHOXKeHHE OJHOYICHA HA MHOTOUJIEH

50. | YMHOXeHHE OQHOUWIEHA Ha MHOIOWIEH

51. | BoiHeceHue 0OIIETO MHOKHTEIS 32 CKOOKHU

52. | BelHeceHne 00IIEro MHOKHUTEISI 32 CKOOKH

53. | BeiHeceHue o0IIero MHOKHTEIS 32 CKOOKU

54, ][( OHT possHAA pabor a Ne5 1o T eme «Muorowrenst. IIpoH3BefeHHe ONHOWICHA HA MHOTOTICH)
55. | YMHOXeHHEe MHOTrO4YjIeHa Ha MHOIOWICH

56. | YMHOXEHHE MHOTOYJICHA HA MHOTOWICH

57. | YMHOXeHHE MHOTOYJIeHa HA MHOIOWICH

58. | Pa3noxeHne MHOTOYJIEHA HA MHOXHUTEIH CIIOCOOOM TPYIIITUPOBKH
59. | PasnoxeHne MHOTOYJIEHA HA MHOYKUTEIIH CIIOCOOOM IPYIIITHPOBKH
60. | Pa3znoxxeHne MHOTOYIIEHA HA MHOXHUTEIH CIIOCOOOM TPYIIITHPOBKH

///{ Mpumeuanwue [A1]:




61.

I'maBaV. ®opMynsl cokpaméAHOro yMHoxeHud 19 ac

62. | BosBeneHue B KBaApaT CyMMbI M Pa3HOCTH JIBYX BBIPAXKCHUH

63. | Bo3Benenue B KBaapaT CyMMBI M Pa3HOCTH JIBYX BBIPaXKCHUH

64. | PaznokeHue Ha MHOXHTENH C TOMOIIBIO POPMYJT KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH
65. | PaznokeHue Ha MHOXHTENH C TOMOIIBIO POPMYJT KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH
66. | PaznokeHue Ha MHOXHTENH C TOMOLIBIO GOPMYJT KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH
67. | YMHOXECHHE pa3HOCTH JBYX BBIpAXKCHUHN HA HX CYMMY

68. | YMHOXEHHE Pa3HOCTH JBYX BBIPRKECHHUH HA UX CYMMY

69. | PaznoxkeHue pa3HOCTH KBaIPaTOB HA MHOKUTEIH

70. | PaznokeHue pa3HOCTH KBaJAPAaTOB HA MHOKUTEIH

71. | Pa3noxkeHue HA MHOXHTEIM CYMMBI H Pa3HOCTH KyOOB

72. | Pa3noxeHne HA MHOXKUTEIIM CYMMbI U Pa3HOCTH KyOOB

73. | KoHT pospHAs pabot a Ne7 mo T eme «DPopMyIbl COKPAIIEHHOTO YMHOX CHHT»

74. | IIpeoOpa3zoBaHue EIOTO BEIPAKEHHSI B MHOTOWICH

75. | [IpumMeHeHHE Pa3TUYHBIX CIIOCOOOB /ISl PA3JIOKEHUS MHOTOWICHA HA MHOKUTEIH

76. | [IpumeHeHUe Pa3TUYHBIX CIIOCOOOB JIJISl PA3JIOKEHHST MHOTOWICHA HA MHOKUTEIH

77. | [IpumeHeHne peoOpPa30BaHMIA IETBIX BRIPAKCHUI




78.

[IpumeHenue npeoOpa3oBaHUA LEIBIX BEIPasKCHUN

79. | I[Ipumenenue nmpeoOpa3oBaHUi LEIBIX BBIPAKCHUAN

80. | Kot pomsras pabor a Ne§ o T eme «lIpeobpa3zoBaHye je/bIX BEIPAK CHHID
I'maBa VI. CucteMsl THHEHHBIX ypaBHEHUH 16 qac

81. | JIuneiiHble ypaBHEHHUs C IByMs IEpEMEHHBIMHU

82. | I'paduk nuHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMH

83. | I'paduk nuHEHHOTO ypaBHEHUS C ABYMsI IEPEMEHHBIMU

84. | Cuctembl TMHEHHBIX YpaBHEHUH C IBYMS TTEPEMEHHBIMH

85. | CucreMsl TMHEHHBIX YPaBHEHHUH C IBYMSI IEPEMEHHBIMU

86. | Croco6 mojcTaHOBKH

87. | Crocob noacTaHOBKU

88. | Croco0 moicTaHOBKHU

89. | Crocob croxeHus

90. | Croco0 crnoxeHus

91. | Crocob crnoxeHus

92. | Pemienue 3aa4 ¢ IOMOIIBIO CHCTEM YPaBHEHUIA

93. | Pemrenue 3a1a4 ¢ IOMOIIBIO CUCTEM YpaBHEHUI

94. | Pemenue 3a1a4 ¢ IOMOIIBIO CHCTEM YpaBHEHUMH




95. | Pemenue cucteM ypaBHEHUH pa3InuHBIMU CTIOCOOAMH

96. | Kour popras pabor a Ne9 o T eme «Peirerne cHCT eM JIHHEHHBIX ypaBHCHHID

IToBTopenue 3a xypc 7 kmacca -6 gac

97. | Pemienvie TMHEHHBIX ypaBHECHHN

98. | ®opMyIBI COKpALIEHHOTO YMHOXCHUS

99. | Pemenuie cucteM JTMHEHHBIX YpaBHEHUH

100 | Urorosslii 3a4€T 3a Kypc 7 Kiacca

101 | UToroBas KoHTpOILHAS paboTa

102 | Pabota Haxg omrmOKaMu
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