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IHosicHUTEJLHAS 3aIIHCKA

[Iporpamma cocraBieHa B COOTBETCTBUU ¢ TpeboBanusMu DenepaibHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHapTa BTOPOTO IMOKOJIEHHUS OCHOBHOTO 00I1Ier0 00pa3oBaHus 10 MaTeMaTHKE:

— @enepansHoro ['ocynmapcrBennoro OOpazoBatenbHoro CraHmapra OCHOBHOTO — OOIIEro
oOpa3oBanus (mpuka3 MwuHHCTEpcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu ot 17
nexadpst 2014 roma Nel1897);

— (COopHuka HOPMATHUBHBIX JOKyMEeHTOB. Matematuka / [Iporpamma moAarotoBjieHa WHCTUTYTOM
CTpPAaTeTUYECKUX HCCIeoOBaHui B oOpa3zoBanun PAQO. HayuyHbie pyKOBOAMTEIM — YJICH-
koppecnionieHT PAOA. M. Konnakos, akagemuk PAO JI. II. Kesuna, CocraButens — E. C.
CaBunoB./ M.: «IIpocsermieane;

— IlpumepHoii mporpammel 1o Kypcy aireopel (7 — 9 kiacchl), CO34aHHOM Ha OCHOBE E€IMHOMN
KOHIIEMIIMN TPEIoJAaBaHusl MaTEMAaTHKU B CpedHel mmkoie, pasdpaboranHoit A.I.Mep3mskom,
B.b.ITononckum, M.C. Axupom, [I.A. HOMUpOBCKUM, BKIIFOUEHHBIX B CHCTEMY «AJITOPUMT yCIIEXa»
(M.: Benrana-I'pad, 2014) u obecrieauena YMK mist 7-9-ro kmaccoB «Anredpa — 7», «Anredpa —
&» u «Anredpa — 9»/ A.I'.Mepansik, B.b.Ilononckuii, M.C.Sxup/M.: Benrana-I"pad;

—  OOII MBOY «Cpennsis mkosna Ne 6y

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe

B cootBercTBUM ¢ TpebGoBaHusMu DenepalbHOTO TOCYAapCTBEHHOr0 00pa3oBaTEeILHOTO CTaHAAapTa
OCHOBHOTr0 00Iero odpa3oBanus B 7— 9 kiaccax mpeamer «MaTemaTHKay JCTUTCS Ha JIBa MpEAMETa:
«Anredpa» u «I'eomerpusi». OOI1Iee KOJINYECTBO YPOKOB alireOphl B HeNeto B 7 — 9 kiacc — o 3 yaca; B
roxy 7 — 8 knacc — o 102 gaca 9 knacc - 102 yacos, 3a kypc 7 — 9 knacc Bcero 306 uaca. Pacnipenenenue
y4eOHOT0 BPEMEHU MEK/Iy 3TUMH MPEJIMETaMH MIPEJCTABICHO B Ta0JIHIIE.

KosnuecTBo
Kype KonauuectBo yacoB B | KosimuecTBO 4acoB B TUIAHOBBIX
He/eJII0 roj KOHTPOJIbHBIX
YPOKOB
Anrebpa 7 kiacc 3 102 8
Anrebpa 8 kiracc 3 102 7
Anrebpa 9 kiacc 3 102 6
NTOI'O 306 21

OOyuyeHne MaTeMaTHKe B OCHOBHOH IIIKOJI¢ HAIIPABJICHO HA JOCTHKEHHE CJEAYIOIINX LeJIei:
1) 6 nanpaenenuu 1UUHOCMHO20 pa3euUMus.
e dopmMupoBaHHe IPEICTABICHUIM 0 MaTEMAaTHKE KaK 4aCcTH 00IeYesIOBEYECKON KYJIbTYPBI, O
3HAYMMOCTH MaTEeMaTHKHU B Pa3BUTHH LIMBUIIN3ALMU U COBPEMEHHOT'O OOIIIECTBa;
e Pa3BuTue JOrMYECKOr0 W KPUTUYECKOTO MBILIUICHHS, KYJIbTYphl PE4H, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;
e @DOpMHpPOBAHHE WHTEIUIEKTYaJbHOH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOO0ICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIBITA;



e Bocnuranue KadecTB JIMYHOCTH, OOECIEUMBAIOIIUX COIHAIBHYI0 MOOWIBHOCTD,
CIIOCOOHOCTH MPUHUMAThH CAMOCTOSTEIBHBIC PEIICHUS;

e dopMHpOBaHHE KAUeCTB MBIIUICHUS, HEOOXOMUMBIX ISl aJalTallid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIIECTBE;

e PasBurue mHTEpeca K MaTEMaTUIECKOMY TBOPYECTBY U MATEMATHYECKHX CIIOCOOHOCTEHH;

2) 6 MemanpeoMemHOM HANPAGLeHUL.:

e PasBurue mNpeACTaBICHMHA O MaTeMaThKe Kak (opMe ONUCAHHWS U METOJe MO3HAHUS
JEUCTBUTENLHOCTH, CO3[JaHME YCIOBUHM A MPUOOpPETEeHUs IEePBOHAYAIBHOIO OIIbITA
MaTeMaTU4eCKOr0 MOJAEIUPOBAHMS;

e @opmupoBaHUE OOIIMX CIIOCOOOB MHTEIUICKTYaJIbHOW AEATENbHOCTH, XapaKTEPHBIX IS
MaTEMaTUKU M SBJIIOIIMXCS OCHOBOM II03HABAaTENbHOM KYJBTYpPbI, 3HAaYMUMOH I
pas3IuyUHBIX chep UeNOBEUECKOH AEeATEIbHOCTH;

3) 6 npeomemmnom nanpasienuu:

=

e OBgiageHue MaTeMaTUYECKMMU 3HAaHUSAMHU U YMEHUSMHU, HEOOXOAUMBIMHU JUTsl IPOIOJIKEHUS
00pa3oBaHMsl, U3YUYEHHs] CMEXKHBIX JUCUUIUINH, IPUMEHEHHS B TOBCEHEBHOM KU3HU;

e Coznganue ¢GyHAaMEHTa JUIsI MaTEMAaTUYECKOTO pasBHTHS, (OPMHPOBAHUS MEXaHH3MOB
MBIIJIEHMS], XapaKTEPHBIX JJI1 MAaTEMATUYECKOU e TEIIbHOCTH.

Conep:xaHue 00pa3oBaHusI MO MaTeMaTHKe ONpeaesieT CJeAyIoNIne 3a1a9n:

® OBJIAJIETh CHCTEMOW MaTEMATHYECKUX 3HAHUW W YMEHUM, HEOOXOJIMMBIX IJIi MPUMEHEHUS B
MPAKTUYECKOU IEATEIbHOCTH, U3YYEHUN CMEKHBIX IUCLUUILINH;

® CIIOCOOCTBOBATh HMHTEUICKTYAJIbHOMY pPa3BHTHIO, (OPMHpPOBATh KadecTBa, HEOOXOIUMBIC
YEJIOBEKY JIJISl TIOJTHOIEHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIE MATEMATHUYECKOM
NEATEIBbHOCTH: SCHOCTM M TOYHOCTM  MBICIM, WHTYUUUH, JIOTHUECKOTO  MBIIUICHHUS,
MIPOCTPAHCTBEHHBIX MPEICTABICHUI, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

e (opmupoBaTh pencTaBICHMS 00 HESX U METOJJaX MATEMATHKH KaK YHUBEPCAILHOTO SI3bIKa HAYKH
Y TEXHHUKHU, CPEJCTBAX MOJICITMPOBAHUS SBJICHUHN U MTPOLECCOB;

® BOCHHUTHIBaTh KYJIbTYPY JUYHOCTH, OTHOIIEHHE K MAaTeMaTHKE KaK YacTH OOIIeUeIOBEYECKOM
KYJIBTYpBI, HTparoiei 0coOyIo pojib B 00IIECTBEHHOM Pa3BUTHUHU.

Y4eOHO-MeTOANYEeCKHH KOMILUIEKT (BKJIIOYAs JJICKTPOHHBIE pecypchl)

VYuyebHo-MeTonnueckuil kommuiekT (aanee YMK) mo anrebpe ans 7-9 kiaccoB co3AaH Ha OCHOBE
TpeOOBaHUII K pe3ynpTaTaM oOmero oOpa3oBaHus, IHpeAcTaBieHHbIX B  denepaibHoM
rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO OOIIero o0pa3oBaHMs.

IleuaTHLIe MOCOOUSA:

denepanbHbIii rocy1apCcTBEHHBIN 00pa30BaTeIbHbIN CTaHIapT OOIIEro 00pa3oBaHMs.
[IpumepHBbIe TporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. Matematuka.-(CTaH1apThl BTOPOTO
nokonenus).-M: IIpocsemienne, 2010.

OI'D 18r. Anrebpa. 3agauu ¢ OI'D ¢ pa3zBepHyThiM o0TBeTOM 9 K1 (JIBIceHKO, KynabyxoBa),
M:Jleruon,2018

OcHoBbI cTaTUCTUKU U BepossTHOCTH/ E.A.bynumosuy/Mocksa: Jlpoda, 2008

JIMHNA y4eOHO-MeTOAHYeCKHX KOMILJIEKTOB AaBTOPOB




1. Anre6pa— 7 kiacc: ydeOHUK TS ydarmxcs o0meo0pa3zoBaTenbHbIX yapexaeHuit/ A.I'. Mep3isik,
B.B.ITonouckuii, M.C.Skup. — M.: Benrana — I'pad, 2016.

2. AnreGpa — 7 Kiacc: TMIaKTHYSCKHAE MaTepUaIbl: MOCOOUE JUTsl yJaIuxcsi o01eo0pa3oBaTeIbHbIX
yupexaenuit/ A.I'. Mepamsixk, B.b.Ilononckuii, E.M.Pabunosuy, M.C.fxup. — M.: Benrana — I'pag,
2016.

3. Aunrebpa — 7 xnacc: meroaudeckoe nocooue/ E.B.bynko, A.I'. Mep3mnsk, B.b.ITononckuii, M.C.Sxup.
— M.: Benrana — I'pad, 2016.

4. Anrebpa — 8 kiacc: yueOHUK JJIs ydaluxcsi o01eo0pa3oBarenbHbIX yapexaeauii/ A.I'. Mep3isk,
B.Bb.ITonouckwuii, M.C.Skup. — M.: Benrana — I'pad, 2016.

5. AunreOpa — 8 kjacc:AMIaKTUUECKHE MaTepUabl: IOcOOUeE I ydalmxcs 001eo0pa3zoBaTeIbHbIX
yupexnaenuii/ A.I'.Mepzmsk, B.b.ITonorckuii, E.M.Pabunosuy, M.C.fAxup. — M.: Benrtana — I'pad,
2016.

6. Anrebpa — 8 kinacc: metoanueckoe nmocooue/ E.B.bynko, A.I'. Mep3msik, B.b.Ilomonckuii, M.C. Akup.
— M.: Benrana — I'pad, 2016.

7. Anrebpa — 9 knacc: yueOHUK JJIs yyanuxcsi o0neo0pa3oBareabHbIX yupexaeHuii/ A.I'. Mepaisik,
B.B.ITonouckuii, M.C.Skup. — M.: Benrana — I'pad, 2016.

8. Aunrebpa — 9 xiacc: IUJAKTHUECKUE MATEPUAIIBI: IOCOOHE ISl YUaluXcsl 0011e00pa3oBaTeIbHBIX
yupexaenunit/ A.I.Mep3snsik, B.b.Ilononckuii, E.M.Pabunosu4, M.C.Skup. — M.: Bearana — I'pad,
2016.

9. Aunrebpa — 9 xnacc: meroandeckoe nocobue/ E.B.bynko, A.I'. Mep3sik, B.b.[lomonckuii, M.C.Sxwup.
— M.: Benrana — I'pad, 2016.

Texunueckue cpeacrea ooyuenus (cpencrsa UKT)

1. HoytOyxk.
2. HWuTepakTuBHAas T0CKA.
3. MynbTUMeIuiHBINA TPOEKTOP.
4. DVD — nuckn.
JleMOHCTPALlMOHHBIE 10CO0US
1. Monenu reoMeTpudecKux Guryp.

2. PasnaTousblil MaTepual no pasnenam anreopsl 7-9 Ki.

DJIEKTPOHHBbIE PECYPChl

. ObOpa3oBarenbHbIe pecypchl HHTepHeTa (MaTemaruka) http://www.alleng.ru/edu/math.htm

. Caiit «OnekTpoHHBIE 00pa3zoBaTenbHbIe pecypch» http://eorhelp.ru/

. DdenepanbHbIN HEHTP HU(POBBIX 00pa30BaTeIbHBIX pecypcoB WwWw.fcior.edu.ru

4. EnuHas KoJuteKIus udpoBeIx 00pa3oBaTeibHbIX pecypcoB Www.school-collection.edu.ru
5. ITopran «OTkpbITHII Ki1ace» http://www.openclass.ru/

6. [Ipe3enTanuu mo Bcem mpeameram http://powerpoint.net.ru/

8. Kapman mist matemaruka http://karmanform.ucoz.ru/

10. Buneoypoku o MaTeMaTHKe.

11, O6paszoBarenbHas miardhopma EFFOR.RU

w N -



http://www.alleng.ru/edu/math.htm
http://eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/
http://interneturok.ru/
http://effor.ru/about/31_plat

IlnanupyeMble pe3vabTAThl 0CBOEHNSI YU€0HOI0 MPeIMETa 10 ajredpe

Wzyuenne anreOppl MO JaHHOH mporpamMMe CHocoOCTBYeT (OPMHUPOBAHHIO Y  YYaIIHXCS
JIMYHOCTHBIX, MeETANpPeJIMETHbIX H MNpPeJIMEeTHBIX Pe3yJabTaTOB OOy4YeHHS, COOTBETCTBYIOIIUX
tpeboBanusM DenepaabHOrO TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTaHIApTa OCHOBHOTO OOIIEro
o0pa3oBaHusl.

JINYHOCTHBIE pe3yJibTaTbl:

1) BOCIMTaHUE POCCUICKON Tpa)KJAaHCKOM WJIEHTUYHOCTHU: MATPUOTHU3MA, yBaxeHus K OredecTsy,
OCO3HAHUE BKJIaJla OT€YECTBEHHBIX YUYEHBIX B PAa3BUTUE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOILICHUE K YUEHHIO, TOTOBHOCTH M CLIOCOOHOCTH 0OYUAIOIMIUXCS K CAMOPA3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTUBALIMH K 00YUEHHIO U [T03HAHUIO;

3) 0CO3HaHHBIH BHIOOP U TOCTPOEHHE JAIbHENILIEH HHIMBUAYAIbHOM TpaeKTOpHH 00pa3oBaHus Ha O0aze
OPUEHTUPOBKU B Mupe npodeccuil u npodeccuoHanbHbIX MPEANOUYTEHUH C Y4ETOM YCTOWYMBBIX
M03HABATEIbHBIX UHTEPECOB, aTAKkKE Ha OCHOBE (POPMUPOBAHHUS YBAKUTEILHOTO OTHOLIECHUS K TPYAY,
pa3BUTHE OIIbITA YYACTHS B COLUAIBHO 3HAYMMOM TPYJIE;

4) yMEHHE KOHTPOJIIMPOBATh MPOLIECC U Pe3yJbTaT yueOHONW MMAaTeMaTUYEeCKON e TeIbHOCTH;

5) KpUTUYHOCTh MBIIUICHUS, UHUIIMATUBA, HAXOJYUBOCTh, aKTUBHOCTHIIPU PEILIEHUH MATEMATHYECKUX
3a/1a4.

MertanpeaMeTHble pe3yJibTAThI:

1) yMEHHE CaMOCTOSITEIBHO ONPEIENISTh eI CBOCT0 O0YUYCHWUS, CTAaBUTh U (POPMYTUPOBATH JJIsi CeOs
HOBBIE 33J1a4M B yué0Oe, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH [103HABATEIbHOM 1€ATEIbHOCTH;

2) yMEHUE COOTHOCUTb CBOMU JEUCTBHS C IUIAHUPYEMBIMU PE3YyJbTaTaMU, OCYLIECTBISTh KOHTPOJIb
CBOCH JIEATETbHOCTHU B TIPOIIECCE JOCTUKEHHSI Pe3yibTaTa, ONMpeesaTh criocoObl JeHCTBHI B paMKax
MPEIJIOKEHHBIX YCIOBHM H TpeOOBaHUI, KOPPEKTUPOBAaTh CBOM JIEHCTBUS B COOTBETCTBUHU C
W3MEHSIOIIEHCS CUTYallue;

3) yMEHHE OIPEACNATh TOHSTHS, CO3/IaBaTh OOOOIICHMS, YCTAaHABIMBATH AHAIIOTHH, KIACCU(HIIUPOBATH,
CaMOCTOSITENIHO BBIOMPATh OCHOBAHHS M KPUTEPHH JJIS KITaCCU(DUKALHN;

4) yMEHHME YCTAHABIMBATH NPUYMHHO-CJIEACTBEHHBIE CBA3U, CTPOUTH JIOTMYECKOE PaCCyKIEHUE,
YMO3aKJII04eHHEe (MHIYKTUBHOE, €TYKTUBHOE U 110 aHAJIOTUH ) U JIE1aTh BHIBOJIBL;

5) pa3BUTHE KOMIIETEHTHOCTHM B OOJAacTH HCHOJIb30BaHUS HH(OPMAMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH;

6) MepBOHAYaJIbHbBIE MPEICTABICHUS 00 HISSIX U O METOJIaX MaTEeMAaTUKU Kak 00 YHHUBEPCAJIbHOM SI3bIKE
HayKH U TEXHUKH, O CPEACTBE MOJIEIIMPOBAHMSI IBJICHUI U IIPOLIECCOB;

7) yMEHUEBUETh MATEMaTHYECKYI03a/1a4y BKOHTEKCTE TPOOJIEMHOM CUTYyallMi B IPYTUX AUCLHHUILIMHAX,
B OKPY’KaroIlEH )KU3HH;

8) yMEHHME HaxXOAWUTh B PA3IUYHBIX HMCTOUYHUKAX MH(POPMALMIO, HEOOXOJUMYIO JJIsi pEeLIeHUs
MaTeMaTHYeCKUX 3aJad, M MPeICTaBIATh € B MOHATHON (opMe, MPUHUMATh PELICHHE B YCIOBHIX
HETIOJIHOW MJTM M30BITOYHOM, TOYHOM MIIM BEPOATHOCTHOM MH(OpMalmy;

9) yMeHHE OHMMATh U UCIOJb30BaTh MAaTEMATUYECKUE CPEJCTBA HAISIAHOCTH (rpaduKu, TaOIUIIb,
CXEMBI U JIp.) JUIsl WILTIOCTPALUU, UHTEPIPETalluy, apTyMEHTAINH;

10) yMeHHMe BBIABUTaTh FMUIIOTE3bI IPU PELICHUH 331a4H, TOHUMATh HEOOX0TUMOCTh MX IPOBEPKH;

11) nOHMMaHNE CYUIHOCTH AJITOPUTMHUYECKUX MPEANUCAHUNA M YMEHHE JIEHCTBOBATh B COOTBETCTBUH C
MPEJI0KEHHBIM aJITOPUTMOM.

IIpeameTHbIE pe3yJbTaThI:

1) oco3HaHWE 3HAYCHUS MAaTEMATHKH JJIs1 TIOBCETHEBHOM JKU3HU YEIIOBEKA,
2) mpeACTaBICHHEe O MaTeMaTHUECKON HayKe Kak cdepe MaTeMaTHUeCKOH IesTeTbHOCTH, 00 dTanax eé

5



pa3BUTHA, 0 €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBUIN3ALIUH;

3) pa3BuTHE YMEHHUH paboOTaTh ¢ y4eOHBIM MAaTEMaTHYECKUM TEKCTOM (aHaIM3MpPOBaTh, HM3BIICKAThH
HEOOXOMUMYI0 HMH(OpMAIMIO), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICIH C IPUMEHEHHUEM
MaTeMaTH4eCKON TepPMUHOIOT MM M CHMBOJIMKH, IPOBOIUTH KJIaCCU(DUKALIMH, IOTMUECKUE 0OOCHOBAHMS,

4) BiajeHue 0A30BbIM MOHATUIHBIM allapaToOM 10 OCHOBHBIM pa3jieiaM COAEpPKaHUs;

5) cucTeMaTU4ecKue 3HaHUs O QYHKIMSAX U UX CBOUCTBAX;

6) IPAKTUYECKU 3HAYMMBIE MATEMAaTUYCCKUE YMEHHMS U HABBIKM, HUX IIPUMEHEHHE K PELICHUIO
MaTeMaTUYECKUX U HEMATEeMaTUYECKUX 3aJad, IPEAIOoJararmnee yMEeHus:

BBIITIOJIHATH BEIYUCIICHHUS C IECTBUTEIILHBIMU YUCIIAMU;

peliaTh ypaBHEHHsI, HEPABEHCTBA, CUCTEMbl YPAaBHEHUN U HEPABEHCTB;

pelarb TEKCTOBBbIE 3aJaui apu(PMETHYECKHM CIIOCOOOM, C IOMOILBIO COCTABJIECHUS U PELICHMS
YPaBHEHUH, CUCTEM YPaBHEHUI U HEPABEHCTB;

UCIOJIB30BATh aNreOpanyeckuil s3bIK JJIS OMHMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPA U CO3/IaHHS
COOTBETCTBYIOLIMX MAaTeMaTUYECKUX MOJENIEH; MTPOBOAUTH IPAKTUUYECKHUE PACUETHI: BBIYMCICHUS C
IIPOLIEHTAMH, BBIYUCIICHUS C YMCIOBBIMHU I10CIEI0BATEIbHOCTAMHY, BBIYUCICHUSA CTaTHCTUYECKUX
XapaKTePUCTUK, BBITIOIHEHNE TPUOIMKEHHBIX BEIYMCIICHUH;

BBINOJIHSTH TOKJECTBEHHbIE NPe0oOpa30oBaHMs palliOHAIbHBIX BEIPAXKCHUH;

BBINOJIHSTH OTIEpalli HAIMHOKECTBAMU;

uccle10BaTh GYHKLUU U CTPOUTH UX IpaUKy;

YuTaTh ¥ HUCHOJb30BATh MH(MOPMALMIO, MNPEACTaBICHHYIO B BMJE TaOJMLbI, JAUAarpaMMbl
(crosbuaroil uaM KpyroBoil);

pemiaTh npocTeinre KOMOMHATOPHbIE 3aJauH.

IInanupyemsle pe3yabTaThl 00y4YeHHsA MaTeMaTHKe B 7-9 KJacce

Ilo okonuanuu uzyuenus Kypca y4auwuiicsi 00IHCeH yMems.

e Ajredpa-7

Hcnonvzosams IIpHU pCHICHUH MAaTCMAaTUYCCKUX 3aa4d, UX 00OCHOBaHUU U IMPOBCPKE HaANJICHHOTO

peUICHUs 3HAHUC O:

- HaTypaJbHbBIX, UEJbIX, PAHOHAIBHBIX, UPPAMOHAIBHBIX, JEHCTBUTEIBHBIX YACIIAX;

- CTENEHU C HATYpaJbHBIMHU IIOKA3aTENSIMU U UX CBOWCTBAX;

- OJHOYIECHAaX M MPaBUJIAX IEUCTBUI C HUMU;

- MHOTOWIEHAX U IpaBUJIax JEHCTBUM C HUMU;

- (hopmynax COKpam€HHOTO0 YMHOKCHHUS;

- TOXIECTBaX; METOAAaX J0Ka3aTeJIbCTBA TOXKIECTB;

- JINHEMHBIX YPAaBHEHUSX C OJHON HEM3BECTHOM M METO/IAX UX PEUICHUS;

- CHCTEMAax JBYX JIMHEHHBIX YPABHEHUM C IByMS HEM3BECTHBIMU U METOJIAX UX PELICHUS.
- 8bINOAHAMb NEUCTBUS C OJHOYIEHAMU U MHOTOWICHAMM;

- Y3Ha6ambv B BBIPAXKEHUAX (HOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS U IPUMEHSTH UX;

- packaaovléams MHOTOUJICHBI HA MHOXKHUTEIH;

- 8bINOIHAMb TOKACCTBEHHBIE MPE0OPa30BaHUs ETBIX alreOpandyeckuX BhIPaKEeHHUIA;

- 00Ka3vleamy MPOCTENIINE TOKIECTBA;

- HAX0O0umb YUCIIO COUETAHUN U YUCIIO Pa3MEILCHUH;

- pewiams TUHEWHBIE YPABHEHUS C OJTHOM HEM3BECTHOM;

- pewiamb CUCTEMBI IBYX JIMHEWHBIX YPABHEHUN C JBYMsI HEU3BECTHBIMUA METOJIOM ITOJACTAHOBKHU U

METOJ0OM a.nre6panqec1<oro CJIOXKCHUA,

- peuiantv TCKCTOBBIC 3a/1aUX C ITIOMOIIBIO JIMHEMHBIX ypaBHCHI/Iﬁ U CUCTCM,
- Haxooumo PEIICHUA <GKH3HCHHBIX)» (KOMHGT@HTHOCTHLIX) 3a1a4, B KOTOPBIX HCIIOJIB3YIOTCA

MAaTCMaTUYCCKHUEC CPCACTBA,

- co30asamb NPOAYKT (Pe3yNbTaT MPOEKTHOMN JIEATEIBHOCTH ), ISl U3YUYEHHUS U OMIMUCAHUS KOTOPOTO
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HCIIOJIB3YIOTCA MaTEMATHUYCCKUE CPEACTBA.

Yymems TIpeoOpa30BEIBaTh aANreOpandecKue BEIPaKEHNs, peliaTh YpaBHEHHS C OJTHOW TIEPEeMEHHOI;
HaxoOoums 00JIaCTh onpeAeaeHus GYHKIUU, CTPOUTH IpadUKU IPSIMOM MPONOPIMOHATILHOCTH U
JUHEWHOHN (QYHKIINH;

8bINOIHAMG NEHCTBUS HAJ CTETICHSIMH C HATYypaJTbHBIMH NOKA3aTEISIMH;

8bINOIHAMb CIIOKECHUE, BBIMUTAaHUE M YMHOKEHUE MHOTOYJICHOB, PACKJIaAbIBATh MHOTOWICHBI Ha
MHOYKHTEIIH;

npumensims GOPMyYIIbI COKPAIIEHHOTO YMHOXEHUS B TPe00pa30BaHUSX 1ICIIbIX BBIPAKCHUI B
MHOTOWIEHBI ¥ B Pa3JI0KEHUH MHOTOWIEHOB HA MHOXKHTEIH;

YMembp pemaTh CUCTEMbI IMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH U IPUMEHSTH UX IPH
PCLICHUY TEKCTOBBIX 3aj1a4.

e AJreopa-8

Hcnonvzosams IIpH pCUHICHUN MaTEMAaTHYCCKUX 3aa4d, UX 000CHOBAHHMH U IIPOBEPKE Haﬁ,[[eHHOFO

pelICHU 3HAHUC O

- anreOpandecKol ApoOH; OCHOBHOM CBOWMCTBE JIpoOH;
- IpaBWJIax JEUCTBUH C anreOpanyecKuMu ApoOsMH;

- CTEMEHsX C IeNIIMU MMOKa3aTeIsIMU U UX CBOWCTBAX;
- CTaHIApTHOM BHJIC YMCIIA;

- GyHKIHIX yZKXI-b, y:XZ, yzt—(( , IX CBOMCTBaxX U rpaduKax;

- TIOHATHM KBaJpaTHOIO KOPHS M apu(PMETHUECKOro KBaJIPaTHOTO KOPHS;

- CBOHCTBax apu(METHUECKUX KBAPATHBIX KOPHEH;

- (dyHKIIUU y=\/$(, e€ cBolcTBax U rpaduke;

- ¢opmyIe 1)1 KOpHEH KBaJipaTHOTO ypaBHEHMS,

- Teopeme Buera 11 npuBe€HHOrO U 0OIET0 KBAJAPaTHOTO YPaBHEHMUS,

- OCHOBHBIX METOJaX pEIICHUs LENbIX PAlMOHAIbHBIX YPAaBHEHHW: METOJE Ppa3JIOKEHHsS Ha

MHOXKHUTCJIM 1 METOAC 3aMCHBI HGI/I3BCCTHOI>'I;

- METO/Ie PELIeHUs APOOHBIX pallMOHABHBIX YPaBHEHUI;

- OCHOBHBIX METOJIaX PEIICHUS CUCTEM PAllMOHATIBHBIX YPaBHEHU.

- cokpawjams aaredpanyeckue 1poou;

- 8bInoOIHAMb ApUPMETUUECKUE NEUCTBUS € ANredpandecKuMu Ipo0sMu;

- UCNOIb306amMb CBOMCTBA CTEIIEHEH C IIeTTBIMU ITOKA3aTEeNIIMU TIPU PEIIEHUH 3a/1a4;
- 3anucvléams YUCIA B CTAHAAPTHOM BHJIE;

- B8bINOJHAMb TOXKJIECTBEHHbIE TPe0Opa30BaHuUs PAIIMOHAIBHBIX BBIPAXKECHUH;

cmpoums TpapuKA xumii | V=KX, =X2, —=— W HCIOJIB30BaTh UX CBOWCTBA IIPH
D p YH X p

pelieHuy 3a/1ay;

- gvluucaams apupMeTHUECKUe KBaIpaTHbIe KOPHHU;
- npumeHamsb CBONCTBA apu(PMETUUECKUX KBaIPATHBIX KOPHEH MpU peLIeHUH 3a/1ay;

cmpoums TpaQuK QyHKIUU y=\/7( Y UCTOJIb30BaTh €r0 CBOMCTBA NP PEILIEHUH 33/1a4;

- peuwiams KBaJlpaTHbIE YPAaBHEHUS;

- npumeHams TeopeMy Buera nmpu pemieHun 3anad;

- pewiams NEINble palliOHAIbHbIE YPABHEHUSI METOJOM DPA3JIOKEHHUS] HA MHOXKHUTEIH U METOA0M

3aMCHBI HGHSBCCTHOﬁ;

- peuwiamsv JPOOHbIE ypPaBHEHMUS;

- pewiamsb CUCTEMBI PAllMOHAIBHBIX YPaBHEHUI;

- peuiamsb TEKCTOBBIE 33JJa4M C TIOMOIIBIO KBAJAPATHBIX U PAllMOHATIbHBIX YPABHEHUN U UX CHCTEM;
- HaxoO0umb PEUICHUs! <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX MCIOJIb3YIOTCS

MAaTEMaTUYCCKHE CPCACTBA,



- co30asamb NPOAYKT (Pe3yNbTaT MPOESKTHOMN EATEIBHOCTH ), ISl U3YUYEHHUS U OMIMCAHUS KOTOPOTO

HCIOJIB3YIOTCA MATCMATHYCCKUC CPCICTBA.

YMETb BBIIIOJIHATH TOXKAECTBEHHbIE PE00OPa30BaHMUs PALlMOHAIIBHBIX BbIPAXKEHMUI;

UMETb IIPEJCTaBICHUE 00 UPPALMOHANIBHBIX YHCIIAX, YMETh BBIIOJIHATH IPe0Opa3oBaHus,
CoJIepKaIIMX KOPHU;

YMETh pellaTh KBAAPATHBIC YPABHEHUS, PALIMOHAIIBHBIC YPABHEHUS U IPUMEHATh UX K PELICHUIO
3a1ad4;

YMETb peIIaTh JMHEHHBIE HEPABEHCTBA C OJHON NIEPEMEHHOM U X CHCTEMBI,

IIPUMEHSATh CBOICTBA CTENEHU C LEJIbIM IIOKa3aTeIeM B BBIUYMCICHUSX U ITPeoOpa30oBaHUsAX;
MMETh HavaJbHbIE MIPEJICTABICHHS O cOOpe U IPYNIIUPOBKE CTATUCTUYECKUX JIaHHBIX, UX
HaIJISIIHOW MHTEPIPETALMH.

e Auredopa-9
Hcnonvzoeams ipy pellieHMA MAaTEMaTUIECKUX 3a/1a4, KX 000CHOBAHUH ¥ MPOBEPKE HAMICHHOTO PeIICHHS
3HaHHE O:

- CBOMCTBaX YMCJIOBBIX HEPABCHCTB;

- MeToJax pelIeHUs JMHEHHBIX HEPABEHCTB;

- CBOICTBax KBaJIpaTUYHOU (DYHKIIUU;

- MeTOoJax perieHus] KBaJpaTHbIX HEPABEHCTB;

- METOJIC MHTEPBAJIOB ISl pEUICHUS PallMOHAIBHBIX HEPABCHCTB;
- MEeTOJax pPEeIIeHUs] CUCTEM HEPABEHCTB;

- cBoiicTBax u rpaduke GyHKIUU yZXn [IPYU HATypaJIbHOM N;

- OIPENEIICHNUU U CBOMCTBAX KOPHEH CTENEHU N,
- CTENEHSX C pallMOHAJIBHBIMU [1I0KA3aTEIsIMU U UX CBOWCTBAX;
- OIpEENIEHUU U OCHOBHBIX CBOMCTBAX apu(PMETHUECKOH nporpeccun; GopMyJie sl HAXOXKACHUS

CYMMBI €€ HECKOJIbKUX ICPBBIX YJICHOB,

- OIpEeJeICHUN U OCHOBHBIX CBOMCTBAX F€OMETPHUECKOM Mporpeccuu; GopMyIie ik HaX OKICHHUS

CYMMBI €€ HECKOJIbKUX IICPBBIX YJICHOB,

- (opmyrne ais cyMMBbI OECKOHEYHON T€OMETPUUYECKONU TPOTPECCHH CO 3HAMEHATENIEM, MEHBIITUM

o MOAYJItO CAUHUIIBI.

- Ucnonv306amb CBONCTBA YMCIOBBIX HEPABEHCTB Ul IPe0OPa30BaHUs HEPABEHCTB;

- 00Ka3vl6ams MPOCTENIIINE HEPABEHCTBA,;

- peuiamsv TMHEWHbIE HEPABEHCTBA;

- cmpoums TpaUK KBaJIpaTUYHON (QYHKIIMM U MCIIOIB30BaTh €ro MpH pEeIIeHUH 3a/1a4;
- peuiamsb KBaJIpaTHbIE HEPABEHCTBA;

- peuwiamsb palliOHAIbHbIE HEPABEHCTBA METOJIOM HHTEPBAJIOB;

- peuiamv CUCTEMbI HEPABEHCTB;

cmpoums TpaduK GYyHKIUH y=Xn [P HATYpaJIbHOM N U UCIIOJIB30BATh €T0 MPYU PEIICHUH 33]1a4;
- Haxooums KOPHU CTETeHH N,

UCno1b306ams CBOWCTBA KOPHEH CTENEHH N IPU TOXKIECTBEHHBIX IPEOOPA30BaAHMSIX;

- HaxoO0umb 3HAYEHUs CTENEeHEH C pallMOHAIBLHBIMU IT0KA3aTeNsIMU;

- peuiamsb OCHOBHBIE 3314l Ha apu(METHUECKYIO U TEOMETPUUYECKYIO POTPECCHH;

- Haxooums CyMMY OE€CKOHEYHON IeOMETPUYECKON MPOrpecCHH CO 3HaMEHATEeIeM, MEHBIIUM I10

MOJTYJIFO €TAHUIIBI;

- HAxoo0umo peHICHUSA <CGKU3HCHHBIX» (KOMHCTCHTHOCTHHX) 3aaa4, B KOTOPBIX HCHOJIB3YHOTCA

MaTeMaTHYeCKHUe CPEJICTBA;
co30asamv MPOAYKT (pe3yabTaT MPOEKTHOW NEATEIHHOCTH), IS M3YYEHUS M OMUCAHUS KOTOPOTO

HCIOJIB3YIOTCA MATCMATHUYCCKUC CPCACTBA



Coaep:xanue v4eOHOro nmpeaMera MareMaTuku B 7-9 Kjaccax

e 7 Kjgacc:

1. Bolpa:keHusi, TOXK1eCTBa, yPABHEHUSI.

UucoBble BBIpaXEHUs C MEepeMeHHbIMU. lIpocreiimme mpeoOpa3oBaHUs BHIPAKCHUM. YpaBHEHUE,
KOpeHb ypaBHEHMs. JInHelHOe ypaBHEHME ¢ OTHOM NIEPEMEHHON. PellieHne TeKCTOBBIX 3a1a4 METO0M CO-
CTaBJIcHUs ypaBHEHUN. CTaTUCTHYECKNE XaPAKTEPUCTUKH.

OchosHas yenb — CUCTEMATU3UPOBATH U 000OIIUTE CBEICHHS O MPEoOpa30oBaHUAX anredOpanyecKux
BBIPAYKEHUI U PEIICHUH YPABHEHUH C OJTHOM MEPEMEHHOM.

IlepBas Tema Kypca 7 Kij1acca BJISE€TCS CBS3YIOIIMM 3BEHOM MEXy KypcOM MaTeMaTUKU 5—O06 KJ1accoB
U KypcoM anreOpsl. B Hell 3aKperuisioTcst BBIYMCINUTENIbHbBIE HABBIKH, CHCTEMAaTU3UPYIOTCS U 0000IAI0TCs
CBEJIEHUS O MPeoOPa30BaHMIX BBIPAKECHHUH U PEIICHUU YpaBHEHUI.

HaxoxxaeHue 3HaueHU 4YMCIOBBIX M OYKBEHHBIX BBIPQXKEHUH JaeT BO3MOXHOCTb ITOBTOPHUTH C
yUYaIIMMUCS TIpaBWiIa ACWCTBUH C pallMOHAIBHBIMU YWCIaMHU. YMEHHs BBIIOJHATH apu(MeTHUecKue
JEUCTBUS C PALMOHAJIBHBIMM YMCIAMU SIBISIFOTCA ONOPHBIMU JJIsl Bcero kypca anreOpsl. Crenyer
BBISICHUTB, HACKOJBKO MPOYHO OBJIAJEIU MMM yYalluecs, U B Cilydae HEO0OXOAMMOCTH OpPTaHH30BaTh
[IOBTOPEHUE C LIEbI0 JUKBUIALUU BBIABICHHBIX NMP0o0enoB. Pa3BUTHIO HABBIKOB BBIYMCICHUN JIOJIKHO
YIEIATHCS Cephe3HOEC BHUMAHKE U B JAJTbHEHIIIEM MPH U3YYECHUU JIPYTUX TEM Kypca anreOphl.

B cBs3u ¢ paccMOTpeHMEM BOIIPOCa O CPAaBHEHUHU 3HAYEHUH BBIPAKEHUH PAaCUIMPAIOTCS CBEIEHUS O
HEPAaBEHCTBAX: BBOJATCS 3HAKU HEPABEHCTB, AACTCA MTOHITHE O IBOMHBIX HEPABEHCTBAX.

ITpu paccMoTpeHnu peodpa3zoBaHuil BeIpaXXeHUH (OpPMaIbHO-0NIEPATUBHBIE YMEHUS OCTAIOTCS HA TOM
KE YpOBHE, yyalllhecs MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHHMM TeopHueil. BBoasTcs moHsTHs
«TOKIECTBEHHO PaBHBIE BBIPAKEHUSN», «TOXKAECTBO», «TOXKJIECTBEHHOE MPEOOpa30BaAHUE BBIPAKEHHID,
coJiep’KaHue KOTOPBIX Oy/eT MOCTOSHHO PacKpbIBaTbCA U YIIyONSIThCS MPU U3YUYEHUU IPEeoOpa3oBaHUi
pasnuyHbIX ~ anreOpamdyeckux  BbIpaxkeHUd. [loguepkuBaercsi, 4YTO  OCHOBY  TOXAECTBEHHBIX
peoOpa3OBaHU COCTABIISIOT CBOMCTBA JICHCTBUH HAl YHCIIAMHU.

YcunuBaercs posib TEOPETHUECKUX CBEJCHUN MPU paccMOTpeHUM ypaBHeHUi. C 1enbio o0ecneueHus
OCO3HAHHOTO BOCHPHUATUS YYALIUMUCS aJTOPUTMOB pEIICHUS YpaBHEHUI BBOAMTCS BCIIOMOIATEIbHOE
MOHATUE PABHOCWIIBHOCTH YPAaBHEHMH, (OPMYJIHUPYIOTCS U Pa3zbsCHIIOTCA Ha KOHKPETHBIX IpHUMepax
CBOMCTBA PaBHOCWJIBHOCTH. JlaeTcsi MOHATHE TMHEHHOTO YpPaBHEHHUS U UCCIENYEeTCsl BOIPOC O YUCIE €ro
KOpHeil. B cucteme ynpaxHeHHit 0co00e BHUMaHHE YIENseTCsl PEICHUI0 ypaBHEHUI Buia ax = b mpu
pa3IuuHBIX 3HaueHusX a u b. [Ipogomkaercs pabora Mo GOPMUPOBAHHIO y YYANIMXCS YMEHUS UCIOJb-
30BaTh anmnapar ypaBHEHUH KaK CPEICTBO JJIS PEIICHHs TEKCTOBBIX 3aJad. YPOBEHb CI0XHOCTH 3a]ad
3]1eCh OCTAeTCs TAKUM K€, Kak B 6 Kiacce.

N3ydeHne TeMbl 3aBEpIIAETCS O3HAKOMIIEHHMEM YYalIMXCid C NPOCTEHIIMMHM CTaTHCTUYECKUMU
XapaKTepUCTUKAMU: CPETHUM apu(PMETUIECKIM, MOJIOW, METUAHON, pa3MaxoM. Y yaluecs JOJKHbI YMETh
UCIIOJIb30BaTh ATH XapaKTEPUCTUKU JJIs aHAJIN3A PSAA JaHHBIX B HECJIOXKHBIX CUTYallUsIX.

Konmponvnvix pabom: 1
2. CTeneHb ¢ HATYPAJILHBIM IOKA3aTes1eM.
CremneHb ¢ HATYpaTbHBIM TI0Ka3aTeIeM U ee cBoiicTBa. OnHouwteH. OyHKINN y = X%, y = X° U UX rpaduKu.

OcnosHas yenb — BbIpaOOTaTh yMEHHE BBHIMOJHATH JAECHCTBHUS HaJ CTENEHSMHU C HaTypaJbHBIMH
MOKa3aTesIMHU.

B nanHOl Teme maercs onpesereHne CTeNeHn ¢ HaTypallbHbIM MOKa3zareneM. B kypce mareMaTHku 6
KJlacca yyJaluecs y>Ke BCTpeyaluch ¢ IpUMepaMu BO3BEJCHHS YUCEN B CTENEHb. B CBS3U ¢ BbIUKCICHHEM
3HA4eHUH CTENeHHW B 7 Kiacce JAaeTcsl MpeJCTaBlIeHHE HAXOXKACHWU 3HAYEHHUH CTENEeHH C TOMOIIbIO
KaJlbKyJsiTopa. PaccmaTpuBaroTcsi CBOWCTBAa CTENEHUW C HATypallbHBIM TOKa3aresneM. Ha mpumepe
JI0Ka3aTeJIbCTBA CBOMCTB CTENEHU yJalllUeCs BIIEPBBIE 3HAKOMATCA C J0Ka3aTeIbCTBAMH, IPOBOJUMBIMU
Ha anreOpanuyeckoM Mmarepuasne. CBOICTBa CTENEHHU ¢ HATYpaJbHBIM MOKAa3aTeleM HaXOJAT MPUMEHEHHE
IIPY YMHOXXEHHHM OJIHOYICHOB M BO3BEJIECHUU OJHOWIECHOB B CTENEHb. [IpM HaxoXIEHWM 3HAYEHUU
BBIpXEHUH, CO/IepKAILUX CTENEHU, 0c000€ BHUMAHUE ClleTyeT 00paTUTh Ha MOPSAJOK JIeHCTBUM.

PaccMotpenue GpyHknuil y = x2, y = x° H03B0JIS€T NIPOOIKUTE PaBoTy Mo (HOPMUPOBAHUIO YMEHHIT
CTPOUTH U YUTATh rpa@uku QyHKIMi. BaxxHo oOpaTuTh BHUMaHUE ydalIuxcs Ha 0COOEHHOCTU Tpaduka
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dyEKIEE y = X2 TpadUK MPOXOJUT Yepe3 Hayalo KOOpAuHAT, ock Oy SBISETCS €ro 0ChI0 CHMMETPHH,
rpaduK pacmoio’KeH B BEPXHEH MOTYIIOCKOCTH.

VMeHne ctpouth rpaduky GYHKIUH y = X° B Y = X° HCHOJB3yeTCs I 03HAKOMIJICHHUS yYaIIuXCs C
rpadUuecKuM CrIocOOOM PElICHUS YPaBHCHHIA.

Konmponvnvix pabom: 1
3. MHoOro4ieHbl.

MHorowneH. CrnoxeHrue, BBIYATAHHE M YMHOKCHHE MHOTOWICHOB. PasioeHWe MHOTOYICHOB Ha
MHOKUTEITH.

OcnosHas yenb — BhIPadOTaTh YMEHUE BBIIOIHATh CIIOKEHHE, BHIYUTAHHE, YMHOKCHUE MHOTOWICHOB
1 Pa3JIOKEHHE MHOTOYJICHOB HA MHOKUTEITH.

JlanHast TeMa urpaet GyHIaMEHTAIBHYIO POJIb B (JOPMHPOBAHUU YMEHHS BBITIOIHSATH TOX/ICCTBCHHBIC
npeoOpa3oBaHus aredpanvecknx Beipaxkenuit. Dopmupyemeie 31ech GOpMaTbHO-ONIEPATUBHBIC YMECHHUS
SIBJISTIOTCSI ONOPHBIMU TIPY M3YYEHUH JICHCTBHH C pallMOHAIBLHBIMU JPOOSMHU, KOPHSIMH, CTEIICHSIMH C
paIMoHaTbHBIMU TTOKA3aTEISIMH.

W3yueHne TeMbl HAUMHACTCS C BBEICHUS MOHATHHA MHOTOWIEHA, CTAHJAPTHOTO BUIa MHOTOYICHA,
cTeneHu MHorowieHa. OCHOBHOE MECTO B 3TOM TeM€e 3aHMMAlOT aJITOPUTMBI IEUCTBUI ¢ MHOTOWICHAMH —
CIIO)KEHHE, BBIYMTAHHEC M YMHOXKCHHE. YuUalluecs JODKHBI IMOHHUMATh, 4YTO CYMMY, pPa3HOCTb,
MIPOM3BEICHNE MHOTOWICHOB BCET]a MOKHO TIPEJICTABUTH B BHJIC MHOTOWICHA. J[eHCTBUS CIOXKEHUS, BBI-
YUTAHUS W YMHOXXCHHS MHOTOWICHOB BBICTYNAIOT KaK COCTABHOH KOMIIOHEHT B 3aJlaHUsAX Ha
npeoOpa3oBaHus LEIBIX BhIpakeHUH. [lodTomMy HerenecooOpa3HO MEepPeXOJuTh K KOMOWHHPOBAHHBIM
3aJJaHHUSIM TIPEXKJIC, YEM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3HOC BHUIMAHHE B OTOW TEME YICISCTCS PA3JIOKCHIIO MHOTOUWICHOB HA MHOYKUTEIIN C TIOMOIIIBIO
BBIHECEHHsI 332 CKOOKH OOIEro MHOXHTEIS M C MOMOIIBI0 rpynmupoBKH. COOTBETCTBYIOIIHE MPE00-
pa3oBaHUs HAXOJAIT NIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kiracca, Tak U B ITOCIEAYIONUX Kypcax, 0COOCHHO
B JICUCTBUSX C PAIlHOHATLHBIMHU JIPOOSMH.

B namHOW TeMe ydwammecs BCTPEYAIOTCS C MPUMEpPAaMHU HCIIOJIB30BAHMS PACCMATPHUBACMBIX
npeoOpa3oBaHUil MPHU PEIICHUH Pa3HOOOpa3HBIX 333y, B YACTHOCTU IPH PEUICHUU YpaBHEHHWH. DTO
MO3BOJISIET B XOI€ U3YYCHHSI TEMBI TPOJOJDKUTH PabOTy M0 (POPMUPOBAHHUIO YMECHHSI PEIIaTh YpaBHEHUS, a
TAKXKe peliaTh 3a/1a4d METOJIOM COCTABIICHHS ypaBHEHHUI. B UnCII0 yrpaskHEHHIA BKITFOUAIOTCS HECIIOKHBIC
3aJJaHMs Ha JIOKA3aTeIbCTBO TOXK/IECTBA.

Koumponvnwix pabom: 1
4. DopMyJIbI COKPAIIIEHHOTO YMHOKEHHUSI.

dopmymsl (@ + b)? = a® £ 2ab + b?, (a £ b)® = a® + 3a%b + 3ab® £ b3, (a £ b) (@® + ab + b?) = a® £b°.
[Tpumenenne GopMyIT COKpAIIEHHOTO YMHOKEHUS B TIPE0OPA30BAHUIX BBIPAKEHUH.

OcHognass yenrb — BBIPA0OTATh yMEHHE MPHUMEHSITh (QOPMYJBI COKPAIIEHHOTO YMHOXKEHHUS B
PeoOPa30BAHUSX TICIIBIX BRIPAKCHUI B MHOTOWICHBI U B PA3JIOKCHHHA MHOTOYICHOB HA MHOYKUTEIIH.

B nmanHoit Teme mponomkaercs pabora Mo (QOPMHUPOBAHUIO Yy YYAIIMXCS YMEHUS BBIOJIHATH
TOKIECTBEHHBIC TIPEOOPa30BaHUS IENIBIX BEIpakeHN. OCHOBHOE BHUMAaHHUE B TeMe yemsieTcs (hopMmynam
(@-b) (@a+b) =a®-0% (@a+hb)? =a®+ 2ab + b% Yuyammecs A0MWKHBI 3HATh TH (GOPMYIBl U
COOTBETCTBYIOIINE CJIOBECHBIE (DOPMYITHPOBKH, YMETh TPUMEHSTH UX KaK «CJIEBa HAIPABOY», TaK M «CIIpaBa
HAJIEBOY.

Hapsiiy ¢ yKa3aHHBIME paccMaTpUBaloTCs Takke hopMyisl (a + b)® = a3+ 3a%b + 3ab? £ b a® £ b® =
(a+b) (@* + ab + b?). OrHaKO OHM HAXOJAT MEHbIIIee IPHMEHEHHE B Kypce, TOITOMY He CIelyeT H3/HIIHE
VBJICKATHCS BBITOJIHCHUEM YITPOXKHEHUH Ha WX UCIOJIh30BaHUE.

B 3akmrounTenbHONW YacTU TEMBI pacCMaTpHUBAETCS MPUMEHEHHE Pa3IMYHBIX MPUEMOB Pa3lI0KECHUS
MHOTOYJICHOB HAa MHOXKHTEJIH, a TAK)KE MCIIOIh30BaHUE MTPEOOPA30BAHUIN TICITBIX BRIPAKCHUN JIJIST PEIIICHUS
IIUPOKOTO Kpyra 3ajad.

Konmponvnvix pabom: 2

5. ®yHKUHMH.

10



OyHK1UA, 00acTh onpeaeneHust GpyHkuun. Berauciaenue 3HadueHuilt Gpyakuuu nmo Gopmyne. ['paduk
¢bynkuuu. [Ipsmast mponoproHaIbHOCTE U ee rpaduk. JinneitHas QyHKIMS U1 ee rpaduk.

OcHogHas yenb — O3HAKOMUTH YYAIIUXCSl C BaXHEHIIMMHU (DYHKUHMOHAJIBHBIMH TOHATHUSMU U C
rpaduKamMy MPsIMOM MPOMTOPIIMOHANIBHOCTY M IMHEHHOW (DYHKIIMU OOILEro BUA.

JlanHast TemMa SIBISieTCS HayajdbHBIM JTallOM B CHUCTEMAaTHUECKOM (YHKIUMOHAJIHHOW IOATOTOBKE
yyamuxcs. 31ech BBOAATCS TaKUe MOHATH, Kak (yHKLHUS, apryMEHT, 00JacTh onpeaeiaceHus (QyHKINH,
rpaduk Gyakmuu. OyHKIHMS TPaKTyeTCs KaK 3aBUCUMOCTh OJTHOM MEPEMEHHON OT APYrou. Ydamuecs
MOJTy4ar0T MEPBOE MPEACTaBICHUE O criocobax 3aganus GpyHkuyu. B qanHoi Teme HaunHaeTcs paboTa 1o
(GOpMHUPOBAHUIO Y Yy4YalUXCS YMEHHH HaXoAuTh Mo (opmysie 3HaYeHUuE (PYHKIUU O U3BECTHOMY
3HA4YCHHUIO apTyMEHTAa, BBIIIOIHATH TY XK€ 3aJady 1o rpaduky u pemars mo rpadpuky oOpaTHyro 3a1auy.

OYHKIMOHAIbHBIE MOHATHUS TOTYYaIOT CBOIO KOHKPETU3ALIUIO [TPH U3YyYCHUH TUHEHHON QYHKIINH U ee
YaCTHOTO BHJA — NPSAMON MPOMOPIHUOHAIBHOCTH. YMEHHUSI CTPOUTh U YUTATh TPaQUKH 3TUX (YHKIUN
HIMPOKO UCIIONB3YIOTCA KaK B CAaMOM Kypce anreOphl, Tak U B Kypcax reoMeTpuu U GU3NKu. Yyaiuecs
JOJDKHBI TTOHUMATh, KaK BIMSAET 3HAK KOd(QHIMEHTa Ha PACHOJOKEHHE B KOOPAMHATHOW IUIOCKOCTH
rpaduka pyHkimu y = Ky, rae u K # 0, kak 3aBUcHT OT 3HaueHui K 1 b B3anmHoe pacronoxenue rpagukon
AByX GyHKIMiA Buaa y = kx + Db.

dopmupoBanue Bcex GyHKIIMOHATIBHBIX OHATUN U BHIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKKE
M3ydeHHe KOHKPETHBIX (PYHKIIUI COMPOBOXKIAIOTCS PACCMOTPEHHEM IPUMEPOB PEaTbHBIX 3aBUCUMOCTEH
MEXy BEJIMYMHAMH, YTO CIIOCOOCTBYET YCHUJICHHIO MPUKIIATHON HAIPABIEHHOCTH Kypca anreopsl.

Konmponvnvix pabom: 1
6. Cucrembl THHEHHBIX YPABHEHHUH.

Cucrema ypaBHeHull. Pemienue cucreMsl IByX JIMHEHHBIX YpaBHEHUH C JBYMS IEPEMEHHBIMHU U €TO
reoMeTpuyecKas uHTeprpeTanus. PemeHne TeKCTOBBIX 3a]1a4 METOJIOM COCTABJICHUS CUCTEM YpaBHEHUI.

OcnosHas yeib — O3HAaKOMHTDH YYAIIUXCSl CO CIIOCOOOM PEIICHHS CHCTEM JIMHEHHBIX YpaBHEHHH C
IBYMsI IEpEMEHHBIMH, BBIPAOOTaTh YMEHHE pEIIaTh CUCTEMbl YPAaBHEHUHN U MPUMEHSITh UX MPU PEIICHUU
TEKCTOBBIX 33]1a4.

N3ydenue cucteM ypaBHEHUI pacmpeaensercs Mexay Kypcamu 7 u 9 kinaccoB. B 7 kiacce BBoaUTCS
MIOHSTHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMbI JIMHEHHBIX YPABHEHUH.

W3noxxeHrne HAaUMHAETCS C BBEJCHUS MOHITHUS «IMHEWHOE ypaBHEHHUE C JABYMS MEepEeMEHHBIMUY». B
CUCTEMY YIpPa>KHEHUH BKIIIOYAIOTCSI HECIIOXKHBIE 33/1aHUS HA PELCHUE JIMHEHHBIX YPAaBHEHUM ¢ ABYMSI T1e-
PEMEHHBIMU B LIEJIBIX YHMCIIAX.

dopmupyeTcs yMEHUE CTPOUTh rpaduk ypaBHeHHs a + Dy = ¢, rae a # 0 wim b # 0, npu pa3nmuyHbIX
3HaueHUsIX a, b, c. BBeneHue rpaduueckux 00pa3oB 1aeT BO3MOXKHOCTh HAIISAHO UCCIIEA0BATH BOIPOC O
YHCJIe PEUICHUI CHUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHbBIMHU.

OCHOBHOE MECTO B JaHHOHM TE€ME 3aHMMAcT U3YYEHUE AITOPUTMOB PEUICHMS CUCTEM ABYX JIMHEHHBIX
YpaBHEHUH € JIByMsSI IEPEMEHHBIMH CIIOCOOOM MOJICTAHOBKHM M CIOCOOOM cliokeHus. BeneHnue cuctem
MO3BOJISICT 3HAUUTENILHO PAaCIIUPUTh KPYT TEKCTOBBIX 3aJlad, pellaeMbIX ¢ TIOMOIIbIO anmnapaTa anreopsl.
[IpumeHeHne cuCTEM YIPOLIAeT MpoIlecc MEpPeBOJa JAHHBIX 3aladyd C OOBIYHOIO S3bIKa Ha S3BIK
YPaBHEHHUH.

Konmponvnvix pabom: 1
7. TloBTOpeHme.
OcHosnas yenw. [loBTOpUTD, 3aKpenuTh U 0000mKUTH OcHOBHBIE 3Y H, moyduennsie B 7

KJIacce.

Konmponvnvix pabom: 1

e 8 Kiacc:

1. PauuoHajibHbIE APOOH.
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Panmmonansnass npoOb. OCHOBHOE CBOWMCTBO JpoOHW, CcokpaimieHue napoOei. TokIecTBEHHBIC

peoOpa3oBaHus pallMOHANBHBIX BhIpaskeHu. DyHKIus y=;( u ee rpaduxk.

OcnosHnas yenrb — BBIPAOOTAaTh YMEHHME BBINOIHATH TOXKAECTBEHHbIC NMPEOOpa30BaHMs pallMOHAIbHBIX
BBIPAKCHUM.

Tak kak neicTBUA ¢ pallMOHAIBHBIMHM JAPOOSIMHM CYILECTBEHHBIM OOpa3oM ONUPAIOTCS Ha JAEUCTBHS C
MHOTOWJIEHAMH, TO B Hadaje TEMbl HEOOXOAMMO MOBTOPUTH C YYaUIUMHCA MpeoOpa3oBaHUS IIEIBIX
BBIPAYKCHHUIA.

I'maBHOE MECTO B JaHHOH TeMe 3aHMUMAIOT aJITOPUTMBI ISHCTBHIA APOOSMH. Yyaruecs J0JDKHBI IOHUMATB,
4YTO CyMMY, Pa3HOCTb, IPOM3BEACHUE M 4YaCTHOE IpoOel Bcerja MOXKHO IPEACTaBUTh B BHUIE APOOH.
[TpuoOperaemble B JaHHOH TeMe yMEHUS BBINOJIHATH CIIOKEHHE, BBIUMTAHHME, YMHOXKEHHE U JeJIeHUE
Apo0ell SABJISAIOTCS ONOPHBIMU IPeoOpa3oBaHUsAX IPOOHBIX BbIpaxkeHUH. [loaToOMy MM cienyer ynenuTsb
ocoboe BHMMaHue. HenenecooOpazHo mepexoanTh K KOMOMHUPOBAHHBIM 3aJlaHHSIM Ha BCE JIEHCTBHS C
ApoOsMU TpexJie, yeM OyJly YCBOE€HBl OCHOBHBIE QJITOPUTMBI. 3aJaHMsl Ha BCe JEHCTBUS ¢ JpOOSIMHU He
JOJDKHBI OBITh M3JHIIHE TPOMO3JIKUMH U TPYJOEMKHUMH. [Ipy HaxOoXIeHUH 3HAYeHUH IpoOeil JaroTcs
3alaHUsl Ha BBIYMCIICHHS C IIOMOIIBIO KaJbKyJATOpa. B HaHHOM TeMme pacIIMpsIOTCS CBEIACHHUS O
CTaTUCTUYECKUX XAPAKTEpUCTUKaX. BBOIUTCS MOHATHE CPETHETO TAPMOHUYECKOTO PsA/1a ITOJIOKUTEIBHBIX

yrcen. M3yueHne TemMbl 3aBepIIaeTcsi pACCMOTPEHUEM CBOMCTB Tpaduka GyHKIUU y:i .

Konmponvnvix pabom: 2

2. CTeneHb ¢ eJbIM IMOKA3aTeJaeM. DJIeMeHThI CTATHCTHKH.
Crenenp ¢ LENBIM TOKa3aTesleM U ee cBoiicTBa. CraHmapTHbI Bua uucia. HauanbHbie cBeneHust o0
OpraHu3alMK CTATUCTUYECKUX UCCIEAOBaHUM.
Ocnoénas yenb — BbIPAOOTATh YMEHUE MPUMEHSTh CBOMCTB, CTENEHM C LEJIbIM II0Ka3aTeleM B
BBIUHCIICHUSIX U MpeoOpa3oBaHUsSX CPOPMUPOBATH HAYAIbHbBIE MPEICTaBICHUSI O cOOpe U TPYNIUPOBKE
CTaTUCTUYECKUX JAHHBIX, UX HAIJISIIHON UHTEPIPETALUU.
B a710it Teme dopMynupyroTcs CBOWCTBA CTENEHU C LIETbIM MOKa3areneM. MeToj AoKa3aTelbCTBa ITUX
CBOMCTB IIOKAa3bIBAaCTCsI Ha IMPUMEPE YMHOKEHUs CTENEHEW C OJMHAKOBBIMU OCHOBaHMsAMH. Jlaercs
MOHATHE O 3allMCH Yucia B CTaHAApTHOM Buje. [IpuBOasATCA mpuMephl UCHOJIb30BaHUSl TaKOW 3alKicH B
¢u3nKe, TEXHUKE U IPYruX 00JacTsIX 3HAHUH.
VYyaiuecs monyydaroT HadalbHbBIE MIPEJICTABICHHUS 00 OpraHU3aliy CTATUCTHUECKUX UccienoBanuil. OHu
3HAKOMSTCS C TOHATUSIMU Te€HEpalbHOM U BBIOOPOYHONW COBOKYMHOCTH. IlpuBOoasTcs mnpuMepsl
MIPEJICTABICHUS CTATUCTUYECKUX JIaHHBIX B BHUJE TAOJHUIl YACTOT U OTHOCUTENBHBIX YACTOT. YYalIUMCS
IpeyiaraTcs 3aaHusl Ha HaXO0XKJI€HUE MO TabJuIe YaCTOT TaKMX CTATUCTUYECKUX XapaKTEPUCTHUK, KaK
cpeaHee apudmeTnyeckoe, Moja, pa3max. PaccmarpuBaercs BONpoC O HarisAHON MHTEpIIpeTaluu
cTaTucTUYecko uHpopManuu. W3BecTHbIE ydalqUMCS CIOCOOBI  HArJSAHOIO  IPEJICTaBICHUS
CTaTHUCTUYECKUX JIAHHBIX C IIOMOIIBIO CTOJI0YATHIX U KPYTOBBIX JUATPAMM PACIIUPSIOTCS 32 CUET BBEACHUS
TaKMX MOHATUHN, KaK MOJIMTOH U THUCTOTpaMMa.
Koumponvnvix pabom: 1

3. KBaapaTHbie KOpHU.

[TonsTre 00 uWppanuoHaNbHBIX unciax. OOmue cBeAeHHS O JCHCTBUTENBHBIX uuciax. KBaapaTHBIM
KopeHb. [IoHsATHE 0 HaxOXKACHUH MPUOIMKEHHOTO 3HAYEHUS KBaJIpaTHOTO KOpHs. CBOICTBa KBaJpaTHBIX
kopHeil. [IpeoOpazoBanus BeIpakeHU, COEpKAIINX KBaApaTHbIe KOpHU. DYHKINSA y=\/3C, €€ CBOMCTBA
u rpaduk.
OcHoénas yenb — CUCTEMATU3UPOBATh CBEJIEHUS O PAllMOHAJBHBIX YMCIAX U AaTh IpEJCTaBlIeHHE 00
UppalMOHATFHBIX YHCTIaX, PACIIUPHUB TEM CaMbIM MOHSATHE O YHCIE; BBHIPA0OTaTh YMEHHE BBITIOJHATH
MpeoOpa30BaHUs BEIPAKEHUH, CoiepKaIUX KBaJApaTHbIE KOPHH.
B nanHO# TeMe ydamuecs Mojiay4aroT HadaJlbHOE MPEICTABICHUE O MOHATHH JEHCTBUTENBHOrO yncaa. C
ATOW 1eNbI0 0000IIAIOTCSI U3BECTHBIE y4alllUMCS CBEACHUS O palMOHANBHBIX yuciax. s BBeaeHUA
MOHATHSI UPPALIMOHATIBHOIO YUCJIA HCITOJIb3YETCSl UHTYUTHUBHO IIPEICTABICHHUE O TOM, UTO KaXIbIil OTPE30K
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UMeeT AJIUHY M NOTOMY KaXIOM TOYKE KOOPAMHATHOM MpPsIMOM COOTBETCTBYET HEKOTOPOE YHCIIO.
IToka3bIBaeTCsl, UYTO CYIIECTBYIOT TOUYKH, HE MMEIOLINE PallMOHAIBHBIX a0CLIUCC.

IIpu BBenEeHUU MOHATUSA KOPHS IOJIE3HO O3HAKOMUTH Y4allUXCsS C HAXOXKICHHEM KOpPHEH € MOMOIIbIO
KaJIbKYJISITOpA.

OcCHOBHOE BHMMaHHUE YJENAETCS IOHATUIO APU(PMETHUYECKOrO KBaJAPaTHOTO KOPHA M CBOWCTBaM
apu(METHYECKNX KBAJPAaTHBIX KOpHEW. J[0Ka3bIBalOTCS TEOPEMBI O KOPHE M3 NMPOM3BEACHUS U Ipodu, a

TaKKe TOKIECTBO (2 :M, KOTOpBIE IIOJIy4alOT IPUMEHEHHE B IIPEOOpPa3OBaHUAX BBIPAKEHUH,

coacpKalmmx  KBaJApaTHBIC KOPHH. CrnenmanbHOe  BHHMaHUE YACIACTCA OCBO60)I(I[CHI/II-O oT

a a

HUPppAlHOHAJIBHOCTHU B 3HAMCHATCIJIC I[pO6I/I B BBIPpAXXCHUAX BHUIA m ,m . YMenune Hp606paSOBBIBaTI>

BBIPOKEHUS, COJEpIKAIlMe KOPHH, YacTO HCIIOJNB3YeTCsl KaK B CaMOM Kypce airedphl, Tak U B Kypcax
reoMeTpUH, aNredpbl U Havyall aHaIKu3a.
[Tpomomxkaercss pabora MO pa3BUTHIO (PYHKIIMOHAIBHBIX MPEACTaBICHUN ywamuxcsa. PaccMmarpuBaercs
byHKUIMsA y:\/} , ee cBoiicTBa 1 rpaduk. [Ipu n3ydenun pyHkuun y=\/3€ IIOKAa3bIBAETCSl €€ B3aUMOCBA3b
¢ dynxumeit y = x?, te x > 0.
Konmponvnvix pabom: 1

4, KBaapaTHbie ypaBHeHuUsI.
KBanpatHoe ypaBHenue. @DopMmyna KOpHEH KBaJpaTHOrO ypaBHEHUA. PemeHne panuoHaIbHbBIX
ypaBHeHui. Perenue 3aiay, NpUBOSIIMX K KBaJPATHBIM YpaBHEHUSM U MPOCTEHIIMM pPallMOHATBHBIM
YPaBHCHHUSIM.
Ocnognas yenb — BbIPAOOTaTh YMEHUS pelllaTh KBAaApaTHBIC YPaBHEHUS U MPOCTEHIINE pallMOHAIbHbBIE
YpaBHECHHS U IPUMEHSATH UX K PEIICHUIO 3a/1a4.
B Hauane TeMbl MPUBOASTCS MPUMEPHI PELICHUS HEMOJIHBIX KBAaJIpaTHBIX YpaBHEHHH. DTOT MaTepual
CUCTeMAaTH3HpyeTcs. PaccMaTpuBarOTCS aNTOPUTMBI PEHICHUS HEMOJIHBIX KBAJAPATHBIX YPaBHCHHMA
Pa3IMYHOTO BUAA.
OcHOBHOE BHMMaHHUE CIEAYyeT YICIHUTh PEIICHUIO YpaBHEHUU BHUIA ax’ +bx +c=0,rme a£0, c
ucrnoib3oBanueM Gopmyssl KopHel. B nanHoil Teme yuamuecs 3HakoMsTcs ¢ popmynamu Buera, Boipa-
YKAIOIIUMH CBSI3b MEX/1y KOPHSIMH KBaJIPaTHOTO YpaBHEHUS U ero Kodduuuentamu. OHU UCTIOIB3YIOTCS
B JanbHEHIIeM MpU JI0Ka3aTeIbCTBE TEOPEMBI O PA3NIOKEHHHM KBAaJIPATHOTO TpEeX4ieHa Ha JIMHEWHBIE
MHOKHTEITH.
VYyamuecss oBi1aeBa0T criocoO0M pelieHus: IpOOHBIX PallMOHANBHBIX ypaBHEHUH, KOTOPBI COCTOUT B
TOM, YTO PEIICHUE TaKUX YPAaBHEHUW CBOAMTCS K PEIICHUIO COOTBETCTBYIONIUX IICJIBIX YPABHCHHM C
MOCIIEAYIOIUM UCKIIOYEHHEM MTOCTOPOHHUX KOPHEH.
W3yuenne naHHOI TEMBI MO3BOJISET CYHIECTBEHHO PACHIMPUTH allllapaT ypaBHEHUH, HUCIOIB3YyEMBIX IS
pelIeHns TEKCTOBBIX 3a7ay.
Konmponvnvix pabom: 2

5. IToBTOpenue.

OcHosnas yenw. [loBTOpUTD, 3aKpenuTh U 00001mUTH OcHOBHBIE 3Y H, mony4yeHHsie B 8 kiacce.
Koumponvnvix pabom: 1

e 9 kJiacc
1. HepaBeHcrBa.

UucnoBble HEPABEHCTBA M UX CBOMCTBA. [loWsIEHHOE CIIOXKEHWE M YMHOKEHHME YHCIOBBIX HEPABEHCTB.
JInHelHbIE HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI.

OcHosHas yenb — 03HAKOMUTH Y4allluXcs C IPUMEHEHNE: HEPABEHCTB JUIs OLIEHKH 3HAYEHHI BBIPAXKECHUH,
BbIpabOTaTh yMEHHE pellaTh JIMHEHHbIE HEPaBEHCTBA C OJHOM MepeMeHHOM M uX cucrembl. CBOHCTBa
YHCJIOBBIX HEPABEHCTB COCTABISAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAHO pEIlIEHUE JTUHEHHBIX HEPAaBEHCTB C
OJIHOM NepeMEeHHOU. TeopeMbl 0 MOWIEHHOM CJI0KEHUN U YMHOKEHUU HEPABEHCTB HaXOAUTh IPUMEHEHUE
IIPY BBINOJHEHWH MPOCTEUIINX YNPAXXHEHWHW HA OLEHKY BBIPAKEHHMM MO METOAY IpaHml. BBopsarcs
MOHATHUS A0COJIOTHON MOTPEUTHOCTH M TOYHOCTH MPHUOIMKEHHS, OTHOCUTEIBHOM MOrPeIIHOCTH. Y MEHUS
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IIPOBOAMTH JCIAYKTUBHBIE DPACCYKIEHUS IOIY4alOT Pa3BUTHE KaK IIPH JOKA3aTEJIbCTBAaX YKa3aHHBIX
TEOpPEM, TaK U IPHU BBINOJIHEHNHU YIIPa)KHEHUH Ha 10Ka3aTeIbCTBA HEPABEHCTB.
B cBA3M ¢ pelmeHHEM JIMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: JAeTCsl IOHATHE O YUCIOBBIX
IIPOMEXKYTKAX, BBOAATCA COOTBETCTBYIOIIME Ha3BaHMs U 0003HaueHHs. PaccMoTpeHuro cucreMm
HEPABEHCTB OJHON NEPEMEHHOM MPEAIIECTBYET 03HAKOMIICHUE YYaIUXCs C MOHATHAMM IEPECEUYCHUs U
00BbETMHEHUST MHOXKECTB.
IIpu penieHMH HEPABEHCTB UCIOJIB3YKOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPHIE PAa3bACHAIOTCS
Ha KOHKPETHBIX mpuMepax. Ocoboe BHUMaHHE CIeyeT YACTUTh 0TpabOTKe YMEHHs peliar mpocTeimme
HepaBeHCTBa BUA ax > b, ax < b, 0CTaHOBMBLIKCH CIIEHAIBHO Ha cirydae, koraa a < 0.
B »T0#1 TEME paccMaTpuBaeTCs TaKKe pELICHUE CUCTEM ABYX JINHEWHBIX HEPABEHCTB C OHOU IEPEMEHHOM,
B YACTHOCTH TAaKMX, KOTOPBIE 3aIIMCaHbl B BUJE IBOMHBIX HEPABEHCTB.
Konmponvnvix pabom: 1
2. Kpaaparuunasi yHKIU5A.

@ynkiusa. CoiictBa ¢ynkuuid. Ksanmpatueid TpexwieH. PasznoxkeHue KBaJpaTHOTO TpexdieHa Ha
mHoxuTenn. DyHKus y = ax> + bx + ¢, ee coiicTBa u rpaduk. CTerneHHas GpyHKIHUSL.
OchosHas yenb — PaclIUPUTh CBEIEHUS O CBOMCTBAX (PYHKIMI, 03HAKOMUTH YUAIIUXCS CO CBOMCTBAMH U
rpadukoM KBaapaTHuHON QyHKIUU. |
B Hauase Tembl cucTeMaTu3upyoTCs cBeAeHus 0 pyHKIuAX. [IoBTOPSIFOTCS OCHOBHBIEC TOHATHS: (DYHKIIHSA,
apryMeHT, oOsiacTb omnpezeneHus (yHKIMM, Tpaduk. JlaroTcs MOHATHS O BO3pacTaHUM U YOBIBAHUU
(GyHKINMH, TPOMEXKYTKAaX 3HAKONOCTOSHCTBA. TeM cambIM co3maeTcst 0a3a JJIsl yCBOCHHS CBOMCTB
KBaJpaTUYHOM M cTeNneHHOM (yHKIMHA, a TakkKe A JajbHeimero yriayoieHus (QyHKIMOHAIBHBIX
IIpeJICTaBICHUI MTPU U3yUEHUH Kypca aareOpbl 1 Hayasl aHaiu3a.
IToAroTOBUTENIBHBIM 1IIArOM K H3YYEHHUIO CBOMCTB KBaIPAaTUYHOM ()YHKLIMU ABIISETCS TAKXKE PACCMOTPEHUE
BOIIPOCA O KBAJPATHOM TPEXUIEHE M €ro KOpHAX, BBIICICHHUM KBajpara JBYWIEHa M3 KBaJIpPaTHOIO
TPEXWICHA, Pa3JI0KEHUN KBAIPATHOIO TPEXWIECHA HA MHOKUTEIH.
U3ydenue KBaApaTUYHON (YHKIUM HAYHHAETCA C PACCMOTpeHHs (GYHKIUM y = ax’, ee CBOHCTB U
ocoGeHHocTell rpaduKa, a Takke APYTHX YACTHBIX BHAOB KBAAPATHUHON (ByHKIMH — (QyHKIMi y = ax? +
b, y = a (x - m)2 DTu cBeJeHNs UCTIONB3YIOTCS MPU U3Y4EHHH CBOWCTB KBAAPATUYHON (QYHKIMH OOIIEro
Bua. BaxHo, 4T06B! ydalIuecs HOHAIM, 4To rpaduk GyHKIMK y = ax? + bX + ¢ MoXkeT ObITh MIONy4eH U3
rpaduka QYHKIMHE y = ax> ¢ TOMOMIBIO JBYX MapalelbHbIX IepeHocoB. [IpueMsl mocTpoenus rpaduka
dynxiuu y = ax? + bx + ¢ oTpabaThIBaIOTCA Ha KOHKPETHBIX MpUMepax. IIpu 5ToM 0co60e BHUMAHHE
clelyeT yAeInuTh (OPMUPOBAHUIO Y YHALIUXCSl YMEHUS YKa3blBaTh KOOPAMHATHI BEPIIUHBI apaboJIbl, €€
OCh CUMMETPHUH, HAIIpaBJICHHE BETBEH 1MapadoJIbl.
[Ipu u3ydeHun 3Toi TeMbI JalbHENIIIEEe pa3BUTHE MOJIYYaeT YMEHUE HAXOJUTh N0 TpapuKy IPOMEKYTKU
BO3pACTaHMs U YObIBaHUS (DYHKIIMH, @ TAK)KE IPOMEKYTKHU, B KOTOPBIX (PYHKILUS COXPAHSET 3HAK.
VYyaiuecs 3HaKOMSITCS CO CBOMCTBaMHU CTENIEHHOM QyHKIIMU Y = X" IPU YETHOM U HEYETHOM HATypaJIbHOM
nokasarese 1. BBoauTcs noHaTtne KopHs ra-ii creneHu. OHM NMOTY4arOT MPEICTABICHUE O HAXOXKICHUU
3HAYEHUN KOpHS C IOMOIIbIO KaJIbKYJISTOpa, MPUYEM BBIPAOOTKA COOTBETCTBYIOIMX YMEHHI He
TpebyeTcs.
Konmponvnvix pabom: 1

3. HepaBeHcTBa ¢ 0HON NepeMeHHOM
Ilensle ypaBHeHus. [poOHble pannoHalbHbIE ypaBHEHHMs. HepaBeHcTBa BTOpPOW CTENEHU C OJHOU
IepeMEHHON. MeTo1 HUHTEPBAJIOB.
OcHoénas yenrb — CUCTEMATHU3UPOBaTh U OOOOIIMTH CBEJIEHHS O PEUIeHHHM LEeNbIX U JApOOHBIX
PAIMOHATBHBIX YPABHEHHIT C O[HON MepeMeHHOH, chOPMUPOBATh YMEHHE PElIaTh HEPABEHCTBA BHA aX>
+bx +c¢>0wmax’+bx +¢<0,raea#0.
B oroit Teme 3aBepiaeTcss U3y4eHUE PALMOHAIBHBIX YPABHEHUMN C OJHOM IEpPEMEHHOU. B ¢Bs3u ¢ aTUM
MIPOBOAUTCSI HEKOTOpoe 00o01IeHre U yriyOjaeHue cBeieHnid 00 ypaBHEHUsIX. BBOSTCS MOHATHS LIENIOTo
palMOHAJIBHOTO YPABHEHMSI M €r0 CTENEHU. Y4YalllMecss 3HAKOMSTCS C PEUICHHEM YPaBHEHWM TpeThei
CTENIEHU W YETBEPTOW CTEIECHH C IOMOUIBIO PA3JIOKEHHUSI HA MHOKHUTEIW Y BBEICHHS BCIIOMOIaTEeIbHON
nepeMeHHoil. MeroJ pelieHus ypaBHEHHMH IyTeM BBEJIEHHUS BCIIOMOTATENIbHBIX MEPEMEHHBIX OyneT
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IIMPOKO HCIOIb30BAThCSl B JANbHEHIIEM IMPH PEHIEHUMH TPUTOHOMETPHUUYECKUX, JIOTApU(PMUUYECKUX U
OPYIUX BUJOB YPABHEHUMN.

Pacmmpsiorest cBeieHHsI O PElIeHUU IPOOHBIX PAllMOHANBHBIX ypaBHEHUH. Ydaluecs 3HaAKOMSTCS C
HEKOTOPBIMU CIIEUAIbHBIMU IIPUEMAaMU PELICHUS TAKUX YpaBHEHUM.

dopMupoBaHIe YMEHHI pelaTh HEPABEHCTBA BUA ax’ + bx ++ ¢ >0 mmm ax’ + bx + ¢ <O, rne a # 0 ,
OCYIIECTBISIETCA C OMOPO Ha CBEJICHUS O rpaduKe KBaAPATUYHON (PYHKIIUH.

VYyaimuecss 3HaKOMSTCS C METOJOM HHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PELIAIOTCS HECIOKHBIE
paloHaIbHbIE HEPABEHCTBA.

4. HepaBeHcTBa ¢ ABYMSsI lepeMEeHHbIMHU
YpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U ero Tpaduk. CucTeMbl ypaBHEHHI BTOPO# cTenenu. Perenune 3amayq
C IIOMOILBIO CUCTEM YpaBHEHUH BTOPOH cTenieHu. HepaBeHcTBa ¢ AByMs IEPEMEHHBIMU U UX CUCTEMBI.
OcnosHas yenvp — BbIPpAa0OTAaTh YMEHUE PEUIATh IPOCTEHIINE CUCTEMBI, COJAEPKALLUE YyPAaBHEHUE BTOPOU
CTEIICHHU C ABYMs IEPEMEHHBIMH, U TEKCTOBBIE 33/1a4M C IIOMOIIBIO COCTABICHHS TAKMX CUCTEM.
B nanHOl Teme 3aBepllaeTCcsl U3yueHUE CUCTEM YPAaBHEHUH C IBYMs TepeMeHHbIMU. OCHOBHOE BHUMaHUE
YIEISETCSI CUCTEMaM, B KOTOPBIX OJHO U3 YPAaBHEHUH IIEPBOM CTEINIEHH, a IPYroe BTOPO.
W3BecTHBIN ydamuMmcsi cnoco0 MOJCTAHOBKM HAaXOJIUT 3/€Ch JalibHEMIlee NPUMEHEHUE U IO03BOJISIET
CBOJIUTB PELIEHUE TAKMX CUCTEM K PELICHHUIO KBAaJPaTHOIO YPABHECHHS.
O3HakOMJIEHHME y4dalIuXcs C IMPUMEpPaMU CUCTEM YpPaBHEHHH C JBYMs IEPEMEHHBIMH, B KOTOpBIX 00a
YPaBHEHUs BTOPO CTENEHH, JOJDKHO OCYHIECTBIIATHCA C JOCTATOYHON OCTOPOKHOCTBIO M OTPAaHUYHUBATHCSA
IIPOCTEUIINMHU ITPUMEPAMHU.
[IpuBneueHre M3BECTHBIX ydyalluMCs rpa)uKOB IMO3BOJISET MPUBECTU MPUMEPHI I'PapUUECKOro pereHus
cucreM ypaBHeHHH. C TTOMOIIBIO TpadUUeCKUX MPEICTaBICHNH MOKHO HATJISATHO MOKa3aTh yYaIluMCH,
YTO CUCTEMBI JBYX YPABHEHMH C IBYMs IIE€PEMEHHBIMHU: BTOPOM CTEIIEHW MOTYT UMETh OJHO, [Ba, TPH,
YeThIPE PELLICHUS WIH HE UMETh PEIICHUH.
PazpaOoTanHblii MaTeMaTHUECKUH ammapar Mo3BOJIET CYIIECTBEHHO PACIIMPUTh KJIACC COAEPIKATEIIbHBIX
TEKCTOBBIX 33/1a4, PEIIAEMBbIX C IIOMOIIBIK CUCTEM YPABHEHUM.
N3ydyeHne TeMbl 3aBEpIIACTCS BBEIECHUEM IIOHATHUH HEPABEHCTBA ABYMs IIEPEMEHHBIMM U CUCTEMBI
HEpPaBEHCTB C JByMs IepeMeHHbIMU. CBeneHus O rpaukax ypaBHEHUH C JBYMsS IEPEMEHHBIMU
UCHOJIB3YIOTCS TIPU WJUIIOCTPALIMM MHOXKECTB PEIIEHUH HEKOTOPBIX MPOCTEHIIMX HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU U UX CHCTEM.
Koumponvnvix pabom: 2

5. DJieMeHTbI NPUKJIATHOI MATEeMAaTUKH.
Marematnueckoe mojaenupoBanue. IlpounentHbie pacuersl. [IpuOnukeHHble BbluucieHus. OCHOBHBIE
npaBwia KOMOMHATOPUKU. OTHOCUTENbHAS YaCTOTa M BEPOATHOCTD cilyyaiiHOro coOwitus. Kitaccuueckoe
onpelereHue BepoATHOCTU. HayanbHble CBEIEHHS O CTATUCTUKE.
OcHoénas yenrb — O3HAKOMMTH YYALIUXCS C MOHSATHSAMH TEPECTAHOBKH, pa3MEILIEHUs, COUYETaHUS U
COOTBETCTBYIOLIMMH (pOpMyJIaMu AJIsl MOJCUeTa MX YMCIa; BBECTU MOHATUS OTHOCHUTEIBHOW YacTOTHI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.
W3yueHne TeMbl HAUMHACTCSI C pEIIEHUs 3aj1ay, B KOTOPbIX TpeOyeTcsi COCTaBUTh T€ UM HHbIE KOMOMHALIUU
AJIEMEHTOB W MOJCYUTATh UX 4Hco. Pa3bsicHseTcs KOMOMHATOpPHOE MPaBMIO YMHOXKEHHUS, KOTOpOe
UCMOJb3yeTCs B JalibHEHIIeM MpH BbIBoJE (hOpMYI Il MO/ICYETa YHUCIa NMEPECTAHOBOK, Pa3MELCHUNH U
couetanuil. [Ipu n3ydyenun nanHoro Marepuasna HeoOX0IMMO 0OpaTUTh BHUMAHUE YJallluXCsl Ha pa3indue
MOHATHUH «pa3MeILIEHHE» U «cOoueTaHHe», CPOPMUPOBATH Y HUX YMEHHUE ONpPeNeNiTh, O KaKOM BUJIE KOM-
OWHaIMi UAET pedb B 3aj1a4e.
B naHHO# TeMe ydamiuecss 3HaKOMSTCS ¢ HauyalbHBIMU CBEJIEHUSIMU U3 TEOPUM BEPOATHOCTEW. BBOAsATCA
MOHATUS «CIIy4allHOE COOBITHE», «OTHOCUTENIbHAs 4acTOTa», «BEPOSITHOCTH CIIy4alHOTO COOBITHSY.
PaccmaTpuBaroTCsl CTaTUCTUUECKUM U KJIACCUYECKHM ITOAXO0/IBI K ONPEAEIEHUIO BEPOATHOCTH CIy4aitHOrO
coObITHs. BaxkHo 0OpaTUTh BHUMaHUE y4allMXCsS HA TO, YTO KJIACCUYECKOE OMpEJIETIeHUE BEPOSTHOCTH
MOKHO TPUMEHSTH TOJBKO K TAKHMM MOJEINSM peallbHBIX COOBITHH, B KOTOPBIX BCE HUCXOBI SBIISIOTCS
PaBHOBO3MOKHBIMHU.
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Konmponvnvix pabom: 1

6. YucjoBble NOCIEA0BATEIbHOCTH.
UYucnoBsle ocieoBaTeaIbHOCTU. ApudMeTHIecKasi U reoMeTpudeckas nporpeccuu. @opMyiisl I-ro 4ieHa
U CYMMBI IIEPBBIX N WiIEHOB Iporpeccuu. beckoHeuHo yObIBarolas reOMETpUYECKas IpOrpeccusl.
OcHoenas yenb — N1aTh MOHATHS 00 apU(PMETHUECKON U T€OMETPUUYECKON MPOTrpeccHsiX Kak YHCIOBBIX
MOCJIEIOBATEIBHOCTAX 0CO00T0 BU/IA.
[Ipu u3yueHuu TeMbl BBOJUTCS MOHITHE MOCIEI0BATEILHOCTH, Pa3bsCHSAETCS CMBICT TepMUHA «N-H YJIeH
MOCTIeIOBATEIbHOCTHY, BHIPA0ATHIBACTCS YMEHHE UCIIONB30BaTh MHICKCHOE 0003HAYCHHE. DTH CBEICHUS
HOCSIT BCIOMOTaTeIbHBIA XapaKTep U UCIOJIB3YIOTCS M U3YYeHUs apu(METHYECKOM U TeOMETPUYECKOM
IIPOrPECCUM.
Pa6ora ¢ hopmynamu N-ro 4ieHa U CyMMBbI IEPBBIX T'a WIEHOB MPOrPECCU, IOMUMO CBOET0 OCHOBHOTO
Ha3HAYCHUs, IIO3BOJIAET  HEOJHOKPAaTHO  BO3BpAlaTbCsl K  BBIUUCIEHUSAM,  TOXJIECTBEHHBIM
peoOpa3OBaHUAM, PEIICHUIO YPaBHEHHH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcst XapakTepUCTUYECKHE CBOMCTBA apu(METHUECKON U TE€OMETPUYECKOM IPOTrpeccuii, YTo
MO3BOJISIET PACIIMPUTD KPYT MpejiaraeMbIX 3ajad.
Konmponvnvix pabom: 1

7. IloBTOpeHue (UTOTOBOE)

OcHosnas yenw. [loBTOpUTD, 3aKpenuTh U 00001mUTh OcHOBHBIE 3YH, mony4yennsie B 9 kiacce.
Konmponvnvix pabom: 1

Adareopa (303 yaca)

7-9 k1acebl
Kounu .
OcHoBHOE coaep:xaHue 110 OcHoBHbBIE BUABI Y4eOHOI
Tema €CTBO
TeMaM AeATebHOCTH
4acoB
7 xnacce
JInneiiHoe ypaBHEHHE C OTHON | Pacnosnasamp 9MCIOBBIE BHIPAKEHUS 1
HepeMEHHON. Pelenne3anauc | BeIpakeHHs C IEPEMEHHBIMH, THHEHHbIC
IIOMOLIBI0 YPaBHEHU ypaBHeHus. [I[puBoanTE MpUMeEpEI
BBIPAKCHUI C IEPEMEHHBIMHU, TNHEHHBIX
ypaBHeHU. COCTaBIATh BbIpaKEHUE
JIuneiinoe C IIEPEMEHHBIMU 110 YCIIOBUIO 331a4H.
ypaBHEHHe ¢ 15 BbInonHATs n1peoOpa3oBaHUs BBIPAKECHUI:
OHO¥ NPHBOJUTH MOAOOHBIE ClIaracMsble,
rnepeMeHHOoi packpeIBaTh CKOOKH. HaxoquTe 3HaueHue
BBIP)KEHUS C IEPEMEHHBIMU IIPU
3alaHHBIX 3HAYECHUSAX IEPEMEHHBIX.
KnaccudunupoBars anredpanueckue
BbIpakeHUs1. ONUCHIBATH LIENIbIE
BBIPAKECHUSI.
ToxnecTBEHHO paBHbIE Dopmynruposams:
BeIpaxkeHHd. ToxkaecTBa onpeoeneHus. TOXKIECTBEHHO PaBHBIX
Iesbie 52 CremneHb CHATYpaTbHBIM BBIPOKEHUH, TOXKECTBA, CTEIICHHU C
BBIPasKeHHU S IIOKa3aTeIeM HaTypAJIbHBIM [T0KA3aTEIEM,
CBOICTBA CTEIICHU C OJTHOWICHA, OAHOYJICHA CTAHAAPTHOI'O
HATypaJIbHBIM TOKa3aTelleM BUa, KO3 uIrenTaoqHOUIICHA,
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OIHOWICHEI
MHoro4JeHs!

C0’keH1e ¥ BEIYUTAHKE
MHOT'O4JICHOB

VYMHOXXEHME OJJTHOYJICHA Ha
MHOTO4JIEH

VYMHOKEHHE MHOTOYJIEHA
Ha MHOTI'OWIEH

Paznoxenne MHOroO4JIeHOBHA
MHOXHUTEIU. BeiHeceHne
00111er0 MHOYKHUTEIS 3a
CKOOKH

Paziioxenne MHOro4jieHOB Ha
MHOXKUTEIN. MeTon
TPYIIIUPOBKU

IIponssenenue pasHOCTH U
CYMMBI JIBYX BBIPAKEHUN
Pa3nocte KBagpaToB AByX
BbIpaxeHUN. KBagpar cyMmbl
Y KBAJIpaT pa3HOCTH JBYX
BBIPAKECHUIN
[IpeobpazoBanue
MHOI'OYJIEHAa B KBapar
CYMMBI WJIM Pa3HOCTH JBYX
BBIPa)KCHUI

CymMau pa3HOCTh KyOOB
JIBYX BBIPAKEHUU
[IpuMeHeHne pa3InyHbIX
CIIOCO0O0B PA3I0KEHUS
MHOTO4JIEHa HA MHOXKUTEITN

CTETIeHHU OIHOYICHA, MHOTOUJICHA,
CTETIEHU MHOTOUJICHA;

c601icmea:. CTENICHU C HaTypallbHbIM
MIOKAa3aTeleM, 3HaKa CTEHEHH;

npasuia; J0Ka3aTelIbCTBA TOKIECTB,
YMHO)KEHHSI OJIHOWJICHA HA MHOTOUJICH,
YMHOKE€HHSI MHOTOWIEHOB. /{oKa3vieamy
CBOMCTBa CTEIICHH C HATYPAJIbHBIM
rokaszatesieM. 3arnCchIBaTh M JI0Ka3bIBATh
(OpMyIIBI: TTPOU3BEICHHS CYyMMBI 1
Pa3HOCTH ABYX BBIPAXKEHUH, Pa3HOCTU
KBaJPaTOB JBYX BBIPAKCHUI, KBa[paTa
CYMMBI M KBaJIpaTa pa3sHOCTH JIBYX
BBIPAXXEHUH, CyMMBI KyOOB M Pa3HOCTH
KyOOB JIBYX BBIPa)KEHUIA.

Buviuucnamo 3Ha4eHNE BBIPAKCHUHN C
nepeMeHHbIMHU. [ []puMeHsTh cBoiicTBa
CTENEeHHU IS TPeoOpa3oBaHUs
BBIpXCHUI. BBIMOTHATE yMHOKEHHUE
OJIHOYJICHOB M BO3BEICHNE OJJHOWICHA
BCTEIICHb.

[TpuBOIUTH OTHOYIICH K CTAHAAPTHOMY
BHTy. 3aIIMChIBaTh MHOTOUJICH B
CTaHJaPTHOM BUJI€, ONIPEACISTE CTEIICHb
MHorowieHa. [IpeoOpa3oBbiBaTh
MPOM3BEACHUE OTHOWICHA U
MHOIo4JICHa, CYMMBbI, pa3HOCTH,
IMPOU3BCACHUA IBYX MHOT'OYJICHOB B
MHOTO4JIEH. BBIOTHATE pa3niokeHue
MHOTO4JIeHa Ha MHOXXHTEIHN CIIOCOO0M
BBIHECEHMSI O0I1IEr0 MHOXKHTEIS 32
CKOOKH, CHOCOOOM IpYIIUPOBKH, IO
dhopmynaM COKpanEHHOTO YMHOKEHHUSI U
C MPUMEHEHNEM HECKOJIBKHUX CIIOCO00B.
Hcnonp30Bath yka3aHHbIE
npeoOpa3oBaHMUs B IIPOIECCE PEIICHHS
ypaBHEHHIA, JOKa3aTeIbCTBA
YTBEPKJICHHUM, PELIIEHN I TEKCTOBBIX
3a7a4

DOyHKIUHT

12

CBs3u MKy BETUUNHAMHU.
OyHKIHS

CnocoOsl 3a1anus QyHKIUN
I'padux dynkomn

IIpusooums npUMepbl 3aBUCUMOCTEH
MEXy BelMIrnHaMu. Pa3nnaats cpen
3aBUCUMOCTEH PYHKIMOHATbHbIE
3aBHCHMOCTH.

Onucvléams nonsimus: 3aBUCUMON 1
HE3aBUCUMOM MEePEMEHHBIX, PYHKIIH,
aprymeHTa yHKIUH; CIIOCOObI 3a1aHUs
¢byskun. @opMynupoBaTthb
oTpeJieNIeHus : 00JIaCTH ONpeIETICHNUs
¢GbyHKIMH, 007aCTH 3HAUYEHUN
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¢byskn, rpaduka GyHKINA,
JUHEHHON (QYHKIMH, TPSMOM
HPOIOPIMOHATBHOCTH.

Buiuucnamo 3nauenne GyHKINUN 10
3aJIaHHOMY 3HAUYEHUIO ApTYMEHTA.
CocraBiisATh TAOJUIBI 3HAYECHU I
¢ynkuuu. Ctpoutsrpaduk GyHKIUH,
3a1aHHoN TabamuHo. [1o rpadguky
(byHKINY, SBIISIOIIEHCS MOJIEIIBIO
peaIbHOT O ITpolecca, ONPEIETATh
XapaKTePUCTUKU ATOTOTIPOIIEcca.
Crpouthrpaduk TMHEHHON QYHKIIUU U
ONMCHIBATh CBOWCTBA JIMHEUHOU

byHKIIHIN.

Cucrembl
JMHENHBIX
YPaBHEHHH ¢
ABYMSsI
nepemMeH-
HBIMU

19

JIuHeliHOE ypaBHEHHME C
JBYMSI TIEPEMEHHBIMU U €T0
rpadux

Cucrembl ypaBHEHHH C IBYMS
nepeMeHHbIME. [ padrueckmii
METOJ| PELICHUS] CUCTEMBI
JIBYX JIMHEHHBIX YPaBHEHUIC
JBYMSI TIEPEMEHHBIMU
Pemenne cucrem MMHEMHBIX
YpaBHEHUI METOIOM
MO/ICTAHOBKH

Pemenne cucrem IMHENHbIX
YPaBHEHUI METO0M CIIOKEHUS
Pemrennesanay

CIIOMOIIBIO CUCTEM
JIMHENHBIX YPAaBHEHU I

[IpuBOANTE IPUMEPBI: YPABHEHUS C
JBYMsI IEPEMEHHBIMU, JINHEHHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMU;
CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C
JIByMs1 IEPEMEHHBIMU;, PEAIBHBIX
IIPOLIECCOB, IJIs1 KOTOPBIX YPABHEHHE C
JBYMAIIEPEMEHHBIMU WM CHCTEMA
YPaBHEHUI C IByMsI IEPEMEHHBIMH
SBJIIFOTCSA MATEMAaTUYECKUMU MOJEIISIMH.
Onpenensrs, ABISETCS JIU I1apa

YHUCeN pEUICHUEM JaHHOTO

YPaBHEHUS C ABYMSI IEPEMEHHBIMH.
DOopMyNIHMpPOBATH ONIPENEICHUS: PEILECHUS
YPaBHEHUS C IByMs IEPEMEHHBIMU; UTO
3HAQYUT PELINTh YPAaBHEHHUE C ABYMSI
HepeMEeHHbIMU; IpauKaypaBHEHUS C
JBYMS IIEPEMEHHBIMU;; TMHEHHOTO
YPaBHEHUS C IBYMS IEPEMEHHBIMU;
pEeLIeHUs CHCTEMBI YPABHEHUH C IBYMS
IIEPEMEHHBIMU;

CBOMCTBA ypaBHEHMM C IByMs
[IEPEMEHHBIMH.

Onucwvieams cBoiicTBarpadpuka
JIMHENHOT 0 ypaBHEHM B3aBUCUMOCTU OT
3Ha4YeHUH K03 () (PUITNEHTOB,
rpaduyecKnuii METO ] pEIeHHS CHCTEMBI
JIBYX YPABHEHUN C IByMs IEPEMEHHBIMH,
METOJIITOICTAHOBKH U METOJI CJIOKEHHUS
JUTSl pELLIEHUSI CHCTEMBI IBYX JIMHEWHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMM.
Cmpoumo rpaguk  JTUHEHHOTO
YpaBHEHUS C JBYMS II€PEMEHHBIMH.
Pemate cucremsl IBYX JIMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU.

Pewiamsv TekcTOBBIC 3aJa4u, B KOTOPBIX
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CUCTEMA IBYX JIMHEHHBIX YPABHEHUN C
JIBYMS IEPEMEHHBIMHU SIBIISIETCS
MaTEMAaTUYECKON MOJIENIBIO PEAIIbHOIO
IpoLecca, U MHTEPIPETUPOBATh
pE3yNbTaT pEIIEHUS CHCTEMBI

IHoBTOpeHue
H
cucTeMAaTu3a- 4
sl y4eOHOro
Marepuajia
8 kiacce
PartnonanbHbie 1podu Pacnosnasams 11erpie panoHaIbHbIC
OcHOBHOE CBOMCTBO BBIPAXKCHHMSI, IPOOHBIC PAllHOHATIBHBIC
paLHOHATLHOH JpOOH BBIPKEHHUS, TPUBOJAUTH PUMEPHI
Ci10’KeHHE U BEIUNTAHKE TAKUX BHIDKCHHUH.
palMOHANBHBIX IPOOEH ¢ Dopmyuposams:
OJMHAKOBEIMU onpeoenienus. pauioOHaIbHOTO
3HAMEHATE ISIMH BBIPQ)KEHUS, IOMYCTUMBIX 3HAUYCHUI
CIIOKCHIE ¥ BEIHTAHIC MEPEMEHHOM, TOXJICCTBCHHO PaBHBIX
PalMOHATBHBIX IPo0eii ¢ BBIp@)KCHUH, TOK/IECTBA,
Pa3HBIMM 3HAMEHATEIISIMHU PaBHOCWJIBHBIX ypABHCHHH,
VMHOKEHHE ¥ TeTeHHe PAIMOHATEHOTO YPABHEHUS, CTCIICHH
PAIMOHATLHBIX TPObeit C HYJEBBIM TIOKa3aTeJieM, CTENeHU C
Bosseenne pauHOHanbﬁ oi OTPHUIATEIIEHBIM IOKa3areseMm,
IPOOH B CTETICHb CTaHJApPTHOTO BHJA 4YHKCIA, OOpaTHOM
T oK ICCTRCHHELC IPOIOPIIMOHAILHOCTH
JKJIECTBEHHBI 5 _ 3

IDe06DA30BAHNS c6olicmea. OCHOBHOE CBOMCTBO

P EHHOI;MBHHX panMoHaNIbHOK JApoOH, CBOKCTBA

AHHOHAIL P . CTCIICHHU C IIEJIBIM [TOKa3aTeIeM,
HbIE 44 B BIPQ)KEHUN ypaBHerii, dymxim y=K/x:

BBIPAKEHU S PaBHOCHIIbHBIE npasuia’ ClOKEeHUs, BBIYUTaHUS,
YpaBHEHMUSL. YMHOKXCHHUA,
PaloHa bHbIe JienieHust 1po0oeii, Bo3BeIeHNs IpoO B

ypaBHeHus1. CTeneHb ¢
TICJTBIM OTPHIIATESITHLHBIM
MOKa3areieM

CBolicTBa CTENEHN ¢ LEJTBIM
oKa3areyieM

Oynkius Y =K/X neé
rpaduk

CTEIEeHb;
YC06Ue PABEeHCTBA IPOOH HYITIO.
Jloka3bl6amsb CBOMCTBACTETICHU C
LEJIbIM [IOKA3aTEIIEM.

Onucvleams rpaduuecKuii METOT
pelIeHns ypaBHEHU I C OTHOU
IIEPEMEHHOM.

IIlpumensimv OCHOBHOE CBOMCTBO
panMoOHANBEHON JTPOOH JJIsI COKPAIICHHS
nunpeodbpazoBanus qpodeit. [IpuBoauTh
IpoOu K HOBOMY (001IeMYy)
3HameHaTento. Haxoauts cymmy,
Pa3HOCTb, IPOU3BEACHUE
n4acTHoeApoOeil. BeImonHATh
TOKJIECTBEHHBIC TPEOOPa30BAHUS

19



paLMOHATBbHBIX BBIpAKEHUN. Pewams
YpaBHEHUS C IEPEMEHHON B
3HaMEHaTese JIpoou.

Ilpumensimv CBOWCTBA CTETIEHHU C
L[EJIbIM [TOKA3aTeNEM JUIS
npeoOpa3oBaHus BBIPAKEHUH.

3anucvieamy 9ucia B CTaHIAPTHOM
BHJIC. BBITONHATE MTOCTpeHUE U
gyreHue rpaduka QyHkimu y=K/x

KBaaparnsbie
KOPHH.
JleiicTBUTED
HbI€ YHCJIa

25

DyHKIUAY = X2
ueérpadux

KBajparHbeie KOpHH.
Apudmerndeckuit
KBaJIpaTHbI KOPEHb
MHOK€eCTBO 1 €T0 3JIEMEHTHI
ITonmHOXECTBO.

Onepanuu Haz
MHOXECTBAMHU

YHucnoseie

MHOECTBA
CroiicTBaapu(hMeTHIECKOTO
KBaJJPaTHOTO KOPHS
ToxnecTBeHHbIE
npeoOpa3oBaHus
BBIPAKEHUH, CONEPKALIUX
apudmeTnueckue
KBaJIpaTHbIE KOPHU

OyHKIMA Y= \/7(

ueérpadux

Onucvleamy’ IOHATHE MHOKECTBA,
3JIeMEHTa MHOKECTBa, CIIOCOOBI 3a1aHHs
MHOECTB; MHOKECTBO HATypPaJbHBIX
Yucell, MHOKECTBO LIEJIbIX YHCET,
MHOKECTBO PAlIMOHATLHBIX YUCET,
MHO>KECTBO ICUCTBUTEIHHBIX YUCEN U
CBSI3U M@y STUMHU YHCIIOBBIMH
MHO>KECTBAMHU; CBS3b MEXKTY
OCCKOHEYHBIMU

JECATUYHBIMH IPOOSIMU 1
palroHaTbHBIMU, UPPAIIMOHAIBHBIMU
YHCIIaMHU.

Pacnosnasams ~ pauuoHanbHble U
uppanuoHanbHele uncia. [IpuBoauTh
OpUMEphl PAlMOHANBHBIX YHCENl W
UPPALMOHATLHBIX YHCET.

3anucvieams cioMONIbIO HOpPMYIT
CBOMCTBA ICHCTBHI C
NeHCTBUTENbHBIMU YACTAMH.
Dopmynuposamy:

onpeoenieHus. KBapaTHOTO KOPHS U3
yuclna, apu(pMeTH4ecKoro KBaipaTHOTO
KOPHS U3 YU CJIA, PABHBIX MHOXKECTB,
MIOJIMHO’KECTBA, NIEPECEUEHUSI MHOKECTB,
00BeTMHEHHST MHOXKECTB;

ceoticmea: QyHKIMH Y = X2,
apuMeTHUIECKOro KBaJpaTHOTO KOPHS,
byHKUIMNY = JX

Jloxazvleamsb CBONCTBA
apu(PMETHUECKOTO KBAIPATHOTO KOPHSI.
Cﬁzgﬂoumb rpaduKu QYHKIUA Y = X< 1 Y=

Ilpumename TioHATHE ApH(HMETUUECKOTO
KBaJIPaTHOI O KOPHS 1JIs1 BBIYUCIICHUS
3HAYEHUI BBIPAKEHU .

Vnpowamu BeIpaxkeHHs, colepKalie
apu(pMeTHIeCcK1e KBaIpaTHbIE KOPHHU.
Pemate ypaBHeHus.
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CpaBHMBATh 3HAYECHUS BBIPAKEHUIA.
Brimonuste npeodpazoBanne
BBIPQKEHUIN C IPUMEHEHUEM BBIHECEHUS
MHO>KUTEJISI U3-TI0J] 3HaKa KOPHS,
BHCCCHHUA MHOMKUTCIIA I10/] 3HAK KOPHS.
BEITIONHSITH OCBOOOKICHUE OT
WppallMOHAILHOCTH B3HAMEHATEIIE
Ipo0Ou, aHATTN3 COOTHOIICHUN MY
YUCIIOBBIMU MHOXECTBaAMU U UX
JJIEMCHTaAMU

KBaaparusie
yYpaBHeHHS

26

KBazpaTHble ypaBHEHUS.
Peuienne HenomHbIx
KBaJIPaTHBIX YPABHEHUU
®dopmyiia KOpHen
KBaJJpaTHOTO ypaBHEHUS
Teopema Buera
KBanmpatueiii TpéxuiieH
Pewmenue ypaBHeHui,
CBOZSILLMXCS

K KBAIpaTHBIM YPaBHEHUAM

Panmonansnbie YPaBHCHUS KaK
MaATEMAaTHUYCCKUE MOJICIIN
PCaJIbHBIX chyauHﬁ

Pacnosnasams v IpuBOAUTH IPUMEPDI
KBa/IpaTHBIX YPaBHEHUM pa3InUHbIX
BUJI0B (TIOJIHBIX, HEMIOJIHBIX,
NPHUBEAEHHBIX), KBAJPAaTHBIX
TpéxwieHoB. OnuchIBaTh B OOIIEM BUJIE
pellIeHNE HENIOIHBIX KBaPATHBIX
YpaBHEHUM.

Dopmynuposamy:

onpedenenus. ypaBHEHUs IEPBOH
CTENEHH, KBaJIpaTHOIO ypaBHEHUS,
KBaJpaTHOIO TPEXWICHA,
JUCKPUMUHAHTA KBaIPAaTHOIO YPaBHEHUS
U KBAJPaTHOTO TPEXUJIEHA, KOPHS
KBaJ[paTHOI 0 TPEXUJIeHa; OMKBAAPATHOI O
YpaBHEHUS;

c60ticmea KBAPaTHOT O TPEXYJICHA;
meopemy Buerau o0paTHyto eit
TeopeMy. 3anucviéams U JOKA3bIBATh
(hopMyI1y KOpHEN KBaJJpaTHOTO
ypaBHeHus. MccnenoBars KonmuecTBo
KOPHEWKBaJIpaTHOI' O ypaBHEHUS B
3aBUCHUMOCTHOT 3HAKAETro
JUCKPUMUHAHTA.

Joxazvieams meopemwi. Buera
(mpsimyto 1 00paTHy0), 0

pa310KEHUH KBaAPATHOTO TPEXWICHA
Ha MHOXHTEIIH, O CBONCTBE
KBaJIpaTHOI'O TPEXWIEHA C
OTPHULIATEIbHBIM JTUCKPUMUHAHTOM.
Onucvliéams HaTIpUMEPaxX METO/
3aMEHbI IEPEMEHHOM JUIs peleHUs
YpaBHEHUH.

Haxooumb xOpHU KBaJpaTHBIX
YPaBHEHUH pa3INnIHbIX BUJOB.
[TpumensTs Teopemy Bueran o6patHyio
el reopeMy. BeInonHsTh paznoxeHue
KBa/IpaTHOTO TPEXWIEHA Ha
MHOUTEIH. HaxouTs kKopHU
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YPaBHEHUU, KOTOPBIE CBOAATCAK
KBaJPaTHBIM.

CocTaBiaTh KBaJpaTHbIE YPaBHEHUS U
YPaBHEHUS, CBOIALIMECS KKBAIPAaTHbIM,
SIBJIFOLMECS MATEMAaTUYECKUMHU
MOJIEJISIMU PEAJIbHBIX CUTYaLUH

IToBTOpPEHME
H
cucTeMaTu3a 7
must
y4eOHOro
MarepuaJia
9 knacc
YucnoBble HEpaBEHCTBA Pacno3nasame v npuBOAUTH IPUMEPHI
OCHOBHBIC CBOIICTBA YHUCIIOBBIX HEPABEHCTB, HEPABEHCTBC
YHCIIOBBIX HEPABEHCTB MEPEMEHHBIMU, TMHEHUHBIX HEPABEHCTB C
CIOKEHNE U yMHOKEHHE OJTHOM MEePEMEHHOM, TBOMHBIX HEPABEHCTB.
YHCJIOBBIX HEPABEHCTB. @OpMyJZupOGaMbZ Ol/lpeaeﬂeHu}iZ
OneHuBaHNE 3HAYCHUS CpaBHEHMUS IBYX YHCEIL, PEILICHUS
BBIPaKEHUS HEPaBEHCTBA C OJTHOW MMEPEMEHHOMH,
HepaBencrsa ¢ 01HOI PaBHOCHIILHBIX HEPABEHCTB, PEIICHUS
nepeMeHHON CUCTEMbI HEPABEHCTB C OJTHOM
PelleHHe IHHEeHHEX NIePEMEHHOM, 00JIaCTH OTIPEICTICHUS
HEPABEHCTB C OIHOI BBIPAXKEHUSI; CBOUCMBA YUCTIOBBIX
nepeMeHHOiT. UHCIOBbIE HEPABEHCTB, CJI0KEHUS U YMHOKEHHS
HepageHcr- 21 POMEKYTKH YKCJIOBBIX HEPABEHCTB.
Ba CHCTeMBLINHEHHELX okazvieams . CBONCTBAUYNCIIOBBIX
HEPAaBEHCTBC O/IHOM HEPABEHCTB, TEOPEMBI O CJI0KEHUU U
MepeMeHHoit YMHO>KEHUH YHCIIOBBIX HEPABEHCTB.
TToBTOpEHHE H CHCTeMATH3AIHS Pewams nuHeliHbIE HEPABEHCTBA.
yueGHOro MaTepuaina 3anuchIBaTh PEIICHMS HEPABEHCTB U UX
CHCTEM B BU/JIE€ YMCJIOBBIX
MIPOMEKYTKOB, 00 TMHEHUS,
MEePECEUCHUS YUCTOBBIX IPOMEKYTKOB.
Pemats cucremy HepaBeHCTB
¢ oiHOM mepeMeHHOo. O1eHuBaTh
3HaueHue BeIpakeHus. M300pakaTs Ha
KOOPJIMHATHOW NIPSAMON 3a/IaHHbIE
HEPABEHCTBAMH YHCJIOBBIE MTPOMEKYTKH
[loBTOpEHUE U paclpeHue Onucwvieams nouamue QyHKyuu Kax
CBEJICHUH O (PYHKITHH. npaeuia, YCmaHasIueaue2o CeA3b
[Toctpoenue rpaduka MedHCOY dNIeMeHmMaMu 08YX MHOHNCECS.
Ksagparuu- 32 dynkmn Yy = kg(x) @ opmynuposams ONIPECIIeHUs: HYIIS

Hasl (PYHKLUA

[Toctpoenue rpaduxon
dynxumit y = g(x) + b
ny=g(x+a)

(yHKILINY; TPOMEXYTKOB
3HAKOMOCTOSIHCTBA (DYHKIMHU; (DYHKIIIH,
BO3pacTaronieii (yobIBaromiei)Ha
MHOYKECTBE; KBaJJPaTUIHOU QyHKIUM;
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KBagparnunas GpyHkIwms,
e€ rpaduk u cBOiCTBa
Pemenne xBagpaTHbIX
HEepaBEHCTB

KBaJIPATHOTO HEPABEHCTBA;
CB0UCMBAKBAIPATUIHON QYHKITUH;
npaeuianocTpOCHUs rpaPuKoB
(hYHKIIHI CTTOMOIITBIO
npeoGpaszoBanuii Buga g(xX) — g(x) +
b;g(x) — 9(x + a); 9(x) — kg(x).
Cmpoumw rpaduku QyHKIHILC
MOMOIIIBIO ITpeoOpa3oBanmii Bua g(X)
—g(x) +b;

9(x) —g(x+a);g9(x) —kg(x).
CmpoumsrpaduK KBaApaTUIHON
¢bynaknuu. [To rpaduxy

KBaIpaTHYHON (DYHKIMU OMKCHIBATDH

e€ CBOICTBA.

Onucvlgams cXeMaTHUHOE
pacrosiokeHue napadoJisl
OTHOCHUTEJIHO OCH a0CILIUCC B
3aBUCHMOCTH OT 3HaKa CTapIlero

ko3 durrenTa U MCKPUMUHAHTA
COOTBETCTBYIOILIETO KBAJPATHOTO
TpEXUIICHA.

Pewamy xBagpaTHbBIC HEPABEHCTBA,
UCTIONB3YsI CXEMY PACIIOIOKEHUS

r[apa60m>1 OTHOCHUTCJIBHO OCH a6CI_[I/ICC.

Onucvieams rpaduyeckuii MeTos
pEeLIEHUS CUCTEMBI IBYX YPABHEHU €
JIBYMsI [IEPEMEHHBIMU, METO]T

IIOJICTAHOBKY M METO/T CIIOKEHUS JUISL
pELIeHUs CUCTEMBI IBYX YPaBHEHMM C
JBYMs IEPEMEHHBIMH, OJTHO U3
KOTOPBIX HE SIBJISIETCS TIMHEWHBIM.
Pewiamy TexcTOBBIE 331241, B
KOTOPBIX CUCTEMA JIBYX YPABHEHHN C
JBYMsI [IEPEMEHHBIMH SIBJISIETCS
MaTeMaTUYeCKOH MOJENBI0 PEaTIbHOTO
nporuecca,

W UHTEPIPETUPOBATH PE3yJIbTAT
pELLIEHUS CUCTEMBI

DJ1IeMEeHTHhI
NMPUKJIATHOU
MaTEeMATHKHU
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Marematnyeckoe
MOJIETTUPOBAHUE

[IpoueHTHBIE pacyEThI

AOconroTHAs U
OTHOCHUTEIIbHAS
MOTPEUTHOCTH

OcHOBHbIE MTpaBUIA
koMOuHaTopuku. Yacrora
U BEPOSITHOCTh
CITy4aifHOTO COOBITHS.

IIpusooums npumepor:
MaTeMaTUYECKUX MOJIETIEH PeaIbHbIX
CUTYallUi; TPUKIIAIHBIX 33/1a4;
MPUOTNKEHHBIX BETMYNH;
WCTIOTH30BaHUSI KOMOMHATOPHBIX
MPaBUJI CYMMBI U IPOU3BEICHUS;
CITy4alHBIX COOBITHIA, BKITIOYAs
JIOCTOBEPHBIE U HEBO3MOKHBIE
COOBITHS; OTIBITOB C PABHOBEPOSITHHIMU
HUCXOJaMU; MPEICTaBICHUS
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Kinaccuueckoe
ONpEICIICHUE
BepoATHOCTU. HavanbHbIe
CBEJICHHS O CTATHCTUKE

CTaTUCTUYECKUX IaHHBIX BBUJIE
TaOJHL, AUarpamMmm, rpauKoB;
HCII0JIb30BAHUS BEPOSITHOCTHBIX
CBOWCTB OKPYXAIOIIMNX SIBJICHUA.
Dopmynuposamy:. onpeoeneHus.:
a0COJIIOTHOM MOIPEIIHOCTH,
OTHOCHUTEJIbHOM IIOTPELIHOCTH,
JIOCTOBEPHOI'0 COOBITHS, HEBO3MOXKHOTO
COOBITHS, KITACCHYECKOE OIpe/IeIICHUE
BEPOSATHOCTH;

npasuna; KOMOMHATOPHOE IPABUIIO
CYMMbI, KOMOMHATOPHOE TTPABHIIO
IIPOU3BEICHUS.

Onucvigamv smanvl peuteHus
NPUKIAOHOU 3a0aUl.

[osicHATH 1 3anMChIBaTh GOPMYITY
CJIO’KHBIX ITPOLIEHTOB. IIPOBOANUTH
IPOLIEHTHBIE PACYETHI C
UCII0JIb30BAaHUEM CIIOMKHBIX
HPOLIEHTOB.

HaxoauTb TOYHOCTD MPUOJIMKCHHS 110
Ta0JIMIIe TPUOIMIKEHHBIX 3HAYCHUI
BEJIMYUHBIL. VCIIONb30BaTh pa3inyHbIC
(hopMBI 3armKcH MPUOIMIKEHHOTO
3HaYeHMs Benu4yuHbl. OLeHuBaThL
NPUOITIKEHHOE 3HAYCHUE BEIMIMHEI.

HpOBOI[I/ITB OIIBITHI CO CJ'Iy‘IElfIHLIMPI
HCXOJaMMU.

[TosicHATh U 3anuchIBaTh GOPMYITY
HAax0KJIeHUS YaCTOTHI CIIy4aliHOIO
coObITHs. ONHUCHIBATD
CTaTUCTUYECKYIO OLIEHKY BEPOATHOCTH
ciydaifHoro coosrtus. Haxoauts
BEPOSATHOCTH CIIy4alfHOTO COOBITHS B
ONBITaxX ¢ PAaBHOBEPOSATHBIMU
HCXOJIaMHU.

OnuceIBaTh 3TANbl CTATUCTUYECKOTO
uccienoBanus. OQopmiiTh
uHbOpMAIHIO B BHIE TaOIHI U
nuarpamm. M3Biekats HHQOpMAIIHIO U3
tabymi 1 guarpamm. Haxoauts u
MIPUBOIUTH TPHUMEPBI UCTIOTH30BAHMS
CTAaTHCTUYECCKHUX XapPaKTEPUCTHK
COBOKYITHOCTH JIAHHBIX: CPEIHEE
3HauYeHHE, MOJIa, pa3Max, MeInaHa
BBIOOPKH.
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YuciaosBble
nocJie10Ba-
TEJLHOCTH
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Uucnossle
MOCIIEI0BATEIHLHOCTH
Apudpmernueckas
nporpeccus

CymMma N riepBBIX YJIEHOB
apu(METHIECKOH NMpPOrpeccuut
['eomerpuueckas
nporpeccus

CymMan repBbIX 4IeHOB
reOMETPUYECKON TPOrpeccHu
CymMa 6ecKOHEUYHOI
TreOMETPUIECKOI
IpOrpeccHH, y KOTOPOr

q<1

IIpusooums npumepor.
MOCIIEZI0BATEIHHOCTEH; YUCITIOBBIX
MOCIIeI0BAaTEIbHOCTEH, BUACTHOCTH
apruMeTHIECKON UTEOMETPHUICCKOM
MPOTrPECCUI; HUCIIOJIb30BAHUS
II0CJIEI0BATEIbHOCTEN BPEAIbHON
YKU3HU; 3a/1a4, BKOTOPBIX
paccMaTpuBalOTCS CYMMBI C
OCCKOHEYHBIM YHCIIOM CIaraeMbIX.

Onucvieame. MMOHATHUS
IIOCJIEA0BATEILHOCTH, YyjeHa
[IOCJIETOBATEILHOCTH, CITOCOOBI 3aaHus
[OCJIEI0BATEILHOCTH.

Buiuucnamyo: unena
MOCJIe1I0BATEIbHOCTH, 3a/IaHHON
(hopMyII0#i N-TO WieHa WIN
PEKYPPEHTHO.
Dopmynuposamn ONPeEICHUS:
apudmeTnueckoil mporpeccu,
T€OMETPUYECKOM MPOTrPECCHH;
CBOIICTBA YJICHOB apu(METHYECKON U
TEOMETPUYECKON TPOTPECCUH.
3adasams apuHMETHUECKYIO 1
TEOMETPUUECKYIO MTPOTPECCUH
PEKYPPEHTHO.

3anucvieamov u nosicuams GOPMYIIbI
oO1ero ujieHa apuGpMeTHIECKON 1
r€OMETPUUYECKON MTPOTPECCUM.

3anuchIBaTh U JJOKa3bIBaTh (POPMYIIBIL:
CYMMBI N IEPBBIX YICHOB
apu(pMeTHUECKON U TreOMeTPUYECKOM
nporpeccuit, popMyJibl, BbIpaXKaroliye
CBOICTBa WIEHOB apu(PMeTUUECKON U
r€OMETPUYECKON ITPOTPECCUM.
Bbruucnare cymmy 6ecKOHEUHOI
TeOMETPUYECKON ITPOTPECCUH, Y
KOTOpPOI |q <1

Hpe,Z[CTaBJ'IHTL OCCKOHEUHBIC
IMEpUOANICCKUC I[pO6I/I B BUJC
OOBIKHOBEHHBIX.

IToBTOpEHME

U cucTeMa-
TH3aUus
yueOHOro

MaTepuaJa

TemaTnyecKuii nJiaH 7/ Kjacca
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Ne HaumenoBanue pas3zneios u teM VYuebusie| KoHTpoibHbIe
pasnena u Yachl paboTsl
TEeM
1 JIuneliHOE ypaBHEHHE C OJAHOM IIEPEMEHHOU 15 1
2 [enpie BeIpakeHUs 52 4
3 OyHKIUU 12 1
4 CucreMbl TMHENHBIX YPaBHEHUH C IBYMS 19 1
MIEPEMEHHBIMH
5 IloBTOpenue 4 1
U cucTeMarusaiys yueOHOro martepuaia
HUroro: 102 8
TemaTuyeckuii njaan 8 kjaacca
Ne HanmenoBanue pa3znennoB u tem VYyeOunbie | KonTponbHbie
paszzena u Yachl paboThI
TEM
1 PanmioHansHbIE BRIpQKEHUS 44 3
2 KBanpaTtable kopHuU. JlelicTBUTEIbHBIE YKCIIA 25 1
3 KBanparHele ypaBHEHHs 26 2
4 [ToBTOpEeHue 7 1
U cUcTeMaTu3anus y4eOHOro mMarepuana
Uroro: 102 7
TemaTuyeckuii njaan 9 kjaacca
Ne HanmMeHoBaHue pa3esioB U TeM VYuebusie| KoHTposbHbIE
paszena u 4acsl paboThI
TEM
1 HepaseHcTpa 21 1
2 KBangpatnanas QyHKIms 32 2
3 DeMeHThl NPUKJIIAHOW MaTeMaTHKH 21 1
4 UncioBbIe IOCIIEI0BATEIHHOCTH 21 1
S IToBTOpEHNE 7 1
U cUcTeMaTu3anus y4eOHOro mMarepuana
Hroro: 102 6
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