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PABOYASA IMPOI'PAMMA «AJI'EBPA»

7-9-ii kaacchl

[Iporpamma cocTtaBieHa B COOTBETCTBUU C TpeOoBaHusiMu DenepanbHOr0 TrocyAapCTBEHHOTO

00pa3oBaTENBHOrO CTAHAPTa BTOPOTO MOKOJICHHUS OCHOBHOTO 00IIEro 00pa3oBaHMs [0 MaTEeMaTHKE:

—  @enepanbHoro ['ocynapctBennoro O6pazoBarenbHoro CrangapTa OCHOBHOTO 0OOIIEro 00pa3oBaHHS
(mpukaz MunuctepcTBa obpazoBanus U Hayku Poccuiickoit denepanuu ot 17 nexabps 2014 roxa
Nel897);

— Hopm ®enepanbnoro 3akona «O06 oOpazoBanuu B Poccuiickoit ®Denepammm» «273-O3 ot 29
nekabps 2012 rona;

— IlpumepHoii mporpammbl 1Mo Kypcy aiareopel (7 — 9 Kiaccel), CO3JaHHOM Ha OCHOBE E€IUHOMN
KOHIIENIUN TIPENOJIaBaHus MAaTEMaTUKU B CpeAHel mikone, paspaboranHoit  A.I.Mep3iskom,
B.b.ITononckum, M.C.Akupom, JI.A. HoMupoBCKMM, BKJIIOUEHHBIX B CUCTEMY «AJITOPUMT yCIeXay
(M.: Benrana-I'pad, 2014) u obecneuena YMK s 7-9-ro knaccoB «Anredpa — 7», «Anredpa — 8»
u «Anrebpa — 9»/ A.I'.Mep3znsk, B.b.ITononckuii, M.C.Sxup/M.: Benrana-I"pad, 2014.

B 1aHHBIX MOKyMEHTaX YYMTBHIBAIOTCS OCHOBHBIE HJeW U TMojoxkeHus [Iporpammbl pa3BUTHS U
(dhopMHpOBaHUST YHUBEPCATBHBIX YYEOHBIX JIEHCTBUH IUII OCHOBHOTO 00mmIero oOpa3zoBanus. Co3HATEIBHOE
OBJIaJICHUE YYAIIUMUCS CUCTEMOW anredpanyecKux 3HAaHUM M yMEHHH HEe0OXOAWMO B MOBCEIHEBHOW YKU3HU
JUTSL U3YYEHHUS CMEXKHBIX JUCHUTUINH U MPOIO0JDKEHUS 00pa3oBaHusl.

[TpakTrdeckas 3HAYMMOCTD LIKOJBHOTO Kypca alreOpbl 00yCIOBIeHA TEM, YTO €€ 0OBEKTOM SIBJISIOTCS
KOJIMYCCTBEHHBIC OTHOIICHUS JICHCTBUTEIILHOIO MHUpa. Maremarudeckas TOATOTOBKA HEOOXOoIuMa JJist
MMOHMMaHHS TPUHIIMIIOB YCTPONCTBa M WCIOJIb30BaHHUS COBPEMEHHOM TEXHUKH, BOCIPHSITUS HAy4YHBIX U
TEXHUYECKUX TOHATHM M uaer. Maremartuka sBISETCS S3bIKOM Hayku M TexHHKH. C €€ IMOMOIIbI0
MOJICIIUPYIOTCS M M3YYaIOTCS SIBIICHUSI U MPOLIECCHI, TPOUCXOISIINE B IPUPOJIE.

Anrebpa sBISICTCS OJHAM W3 OMOPHBIX MPEJAMETOB OCHOBHOW IIKOJIBI: OHA OOECIICUMBACT M3YUYCHUE
IpyruxX TUCHUIUIMH. B mepByro oyepenb 3TO OTHOCUTCS K MpeaMeTaM €CTeCTBEHHO — HAy4YHOTO IMKIa, B
JacTHOCTH K Qusuke, nHOOpMaTHKe. Pa3BUTHE JOTHMYECKOTO MBIIUICHUS yUYaluXcs MpU O0ydeHHH anredpe
CIOCOOCTBYET YCBOGHHUIO MPEIMETOB TyMaHUTApHOro LuKiIa. [IpakThueckue yMeHHsT U HaBBbIKH
aredpanvecKkoro xapakTepa He0OX0AUMBI [Tl TPYAOBOM U TPO(heCCHOHATBHON MOATOTOBKH IITKOJIBHUKOB.

PasBuTHe y yuammxcs NpaBUIIbHBIX MPEICTABICHUNA O CYHTHOCTU M MPOUCXOKACHUH alredpanyecKux
aOCTpakIuii, COOTHOIIEHWH PEATHHOTO W HJCAILHOTO, XapakTepe OTPaXCHHs MaTeMaTUYeCKOW HayKOH
SBIICHUA M TPOLIECCOB PEaJbHOT0 MHpa, MecTe anreOpbl B CHCTEMEe HayK U pPOIM MaTeMaTHYecKOro
MOJICTTUPOBAHUS B HAYYHOM MTO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yuyaluxcs W KayeCcTB MBIIUIICHUs, HEOOXOAMMBIX MM aJanTaliid B COBPEMEHHOM HH()OPMAIIMOHHOM
o0riecTBe.

Tpebysi OT ywammxcs YMCTBEHHBIX M BOJIEBBIX YCWJIHMN, KOHIIEHTpAIlUM BHUMAHUS, AKTUBHOCTHU
pPa3BUTOTO BOOOpakKeHUsA, anredpa pa3BHUBACT HPABCTBEHHBIE YEPTHl JMYHOCTH (HACTOMYMBOCTDH, IIEje-
YCTPEMIICHHOCTh, TBOPYECKYIO aKTUBHOCTb, CAMOCTOSITEILHOCTb, OTBETCTBEHHOCTh, TpYyJ0Jto0ue,
JTUCHUTIIMHY W KPUTHYHOCTH MBIIUICHHUS) U YMEHHE apryMEHTHPOBAHO OTCTaMBaTh CBOW B3TJIAJBI U
yOexaeHus, a TaK)Ke CIIOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE PEIICHUSI.

Nzyuenue anreOpbl, (yHKIMMA, BEPOATHOCTH W CTATUCTUKH CYIIECTBEHHO PACIIUPSET KPyro3op
yudalxcs, 3HaKOMs WX C HHAyKIWEH W AenyKiued, o0OoOIeHHeM W KOHKpEeTH3aluel, aHaanu3oM U
CHUHTE30M, KjacCHpUKAIMEd U  CHUCTEeMaTH3alueil, aOCTparupoBaHUEM, aHAJIOTHEH. AKTHUBHOE
MCIOJIb30BaHUE 3a7ad Ha BCEX dTamax yuyeOHOro mpolecca pa3BUBaeT TBOPUYECKUE CIIOCOOHOCTH MIKOJIbHU-
KOB.

Nzydyenne anreOpsl mo3BOIsieT (OPMUPOBATH YMEHHS W HABBIKM YMCTBEHHOTO Tpylda —
MJIAHUPOBAaHUE CBOEH pabOThI, TMOUCK paAIMOHAIBHBIX MyTeH €€ BBIMOJHEHUS, KPUTHYECKas OIICHKa
pe3ynbTatoB. B mporecce n3ydeHus anreOpbl MKOILHUKY JOHKHBI HAYYHTHCS U3JIaraTh CBOU MBICIH SICHO U
WCYEPIBIBAIOIIE, JIAKOHMYHO W EMKO, MPUOOpPECTH HAaBBIKM YETKOTO, AKKypaTHOTO W TPaMOTHOTO
BBITIOJIHEHUS] MAaTEMATUYECKUX 3aMHUCEH.

Baxneiimeir 3amadeil MIKOJIBHOTO Kypca anreOpbl SIBISETCS PAa3BUTHE JIOTHYECKOTO MBIIIICHUS
ydamuxcsa. CaMu 00BEKTHl MaTEeMaTHUYECKUX YMO3AKIIOUEHUH W MPHHSITHIE B anredpe mpaBuiia UX KOH-
CTPYHUPOBAHHUSI CIOCOOCTBYIOT (OPMUPOBAHUIO YMEHUN OOOCHOBBIBATH U JIOKA3bIBaTh CYXKJICHUS,
MPUBOAUTH YETKUE OMPENENCHUs, PAa3BUBAIOT JIOTHYECKYI0 MHTYULHIO, KPATKO M HAIJISIIHO PACKPBIBAIOT
MEXaHHU3M JIOTHYECKHX MOCTPOEHUN M y4yaT UX NpUMEHeHH0. Tem cambiM anrebpa 3aHMMAaeT OJHO U3



BEOyIIUX MeECT B (OPMHpPOBAHMHM HAYyYHO-TEOPETUYECKOTO MBIIUICHUS I[IKOJBHUKOB. PackpbiBas
BHYTPEHHIOI) TapMOHHUIO MaTeMaTHKH, (GOPMUPYs MOHUMAHHE KPAacOThl M M3SAMIECTBA MAaTEMaTUYECKUX
paccyXaeHui, anredpa BHOCUT 3HAYUTENIbHBIN BKJIAJl B 3CTETUYECKOE BOCITUTAHHUE YUALTUXCA.

IlosicHuTeNbHAA 3alIHCKA

Kypc anrebpst 7 — 9 kiaccoB siBisieTcst 6a30BbIM ISl MAaTEMaTHUECKOrO 00pa3oBaHUsl U Pa3BUTHS
IIKOJIBHUKOB. AJre0pandeckue 3HaHUsI HEOOXOAMMBI JUIS U3Y4YEeHUsl TeOMeTpUuur B 7 — 9 kimaccax, anredpsl 1
MaTemaruueckoro ananusa B 10 — 11 krmaccax, a Takke H3y4eHHMs] CMEXHBIX AuciuIuinH. [Ipu 3Tom
YUUTBHIBAIOTCS JIOMUHUPYIOIIME HJAEM M TOJOXKEHHUS NPOrpaMMbl pPa3BUTHA U (POPMUPOBAHUS
YHUBEPCAJIbHBIX Y4YEeOHBIX JEHCTBUN [JIs1 OCHOBHOIrO o00Imiero oOpa3oBaHHs, KOTOpble 00ecneduBarOT
(dbopMHpOBaHHE POCCHIMCKON Tpa)KAAHCKOM MICHTUYHOCTH, KOMMYHHKATHBHBIX Ka4yeCTB JIMYHOCTH H
CHocoOCTBYIOT (POPMUPOBAHUIO KITFOUEBON KOMIETEHLIUN — YMEHUsL YUUMbCAL.

B ocHOBy Hacrosimieil mporpammbl 1osiokeHo DyHAaMEHTaIbHOE SIPO COAEpIKaHUS OOIIero
oOpa3oBaHusi, TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00pa30BaTENIbHON MpOrpamMMbl OCHOBHOTO OOILEro
o0pa3oBaHMsl, MPEJICTaBICHHBIE B (heIepaTbHOM TOCYJapCTBEHHOM 00pa30BaTEeIbHOM CTaHJapTe OCHOBHOTO
obmiero oOpa3oBaHHs, C YYETOM MPEEMCTBEHHOCTH C MPUMEPHBIMU MporpaMMaMu JUIsl HadajbHOTO
o01m1ero o0pa3oBaHus 1O MaTeMaTHKE.

[TpakTHyeckass 3HAYMMOCTh UIKOJBHOTO Kypca anreOpsl 7— 9 KiaccoB COCTOMT B TOM, 4YTO
IIPEIMETOM €ro M3y4Y€HHUs SBJSIOTCS KOJUYECTBEHHbIE OTHOLIEHMSI M IPOLECCHl  PEaJbHOrO0 MUpA,
OMMCAaHHBIE MaTEMaTUYECKUMH MOJENsIMH. B coBpeMeHHOM oOlecTBe MaTreMaTrhyeckash MOJIrOTOBKa
HEoO0Xo/MMa KaXIOMy YeJIOBEKY, TaK KaK MaTeMaThKa MPUCYTCTBYET BO BCEX cdepax dYeI0BEeYEeCKOH
NeSITEIbHOCTH.

OpnHolf M3 OCHOBHBIX Lieled H3ydeHMs] anreOpbl SIBISETCS pa3BUTHE MblIUieHUs. B mporecce
U3y4deHHs aareOpbl POpMUPYETCs JIOTUYECKOE W AITOPUTMHUYECKOE MBIIUICHHE, a TaKKe TaKue KauecTBa
MBIIUIEHUS, KaK CHja U TMOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTB. JJIsi ajgantanuy B COBPEMEHHOM
MH(OPMALIMOHHOM OOIIeCTBE BaXXHBIM (DaKTOpPOM SBJIsETCS (POPMHPOBAHUE MATEMaTHYECKOTO CTHIIS
MBIIUICHUSI, BKJIIOYAIOMIEr0 B Ce0S MHAYKIMIO W JCAYKIHIO, 0000IIeHNEe W KOHKPETHU3AIUIO, aHAIU3 U
CUHTE3, KJIacCU(UKAIINIO U CUCTEMATH3aIUI0, a0CTparupoBaHue U aHaloruto. T

OOyuenue anredpe Aa€T BO3MOXKHOCTH YYAIIUMCS HAYYUThCS TUIAHUPOBATH CBOKO JIEATEIHLHOCTD,
KPUTHYECKH OLIEHUBaTh €€, MPUHUMAaTh CAMOCTOSITENIbHBbIE pELIeHHs, OTCTauBaTb CBOU B3IJISIBI U
yoexxaeHus. Ydaiiuecsi, B TIpollecce H3y4eHHs aureOpbl, ydyaTcsi H3jJaraTb CBOM MBICIU SICHO U
HCUEpIIbIBAOILE, TPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBINOJHEHHUS MaTeMaTHMUYECKHX 3alHCceH,
[P 3TOM HCIIOJIb30BAHME MaTEMAaTUYECKOrO $3bIKa IO3BOJISIET Pa3BUBATh Y IIKOJIBHUKOB TI'PaMOTHYIO
YCTHYIO U TUCbMEHHYIO Peb.

dopmupyeT y yyalmmxcs IpeiacTaBieHHe o0 anredpe Kak 4acTH OOIIedesOBEeYEeCKON KYJIbTYpbl U
3HaKOMCTBO C HCTOpUEell pa3BUTHS anreOpbl Kak HAayKd. 3HAYUTEIbHOE BHHUMAHHE B H3JI0KEHUH
TEOPETUYECKOr0 MaTepuaa Kypca yAemseTcsl ero MOTUBAILlUH, PACKPBITHIO CYyTH OCHOBHBIX MOHSTHM, UJIEH,
MeTofoB. OOy4yeHHMe TOCTpPOEHO Ha 0a3e TEOpUH pa3BUBAIOIIETO OOYYEHHUs, 4YTO JIOCTUTAETCS
OCOOCHHOCTSIMH HU3JIOKEHUS TEOPETUYECKOro MaTepuaia U YHPaXHEHUSIMU Ha CpaBHEHUE, aHalu3,
BbIJICJIEHUE TJIABHOTO, YCTAHOBJIEHHE CBs3eH, Kiaccuukanuio, obobmenne u cucremaruzanuoo. Ocobo
aKLEHTUPYIOTCS COJAEPKATEIbHOE PpACKpPBITHE MAaTEMaTHYECKUX TOHATUH, TOJKOBAaHHE CYIIHOCTU
MaTeMaTHYeCKUX METOJIOB M O0JACTM WX TNPUMEHEHHUS JEMOHCTpALUs BO3MOXKHOCTEH INpHUMEHEHHs
TEOPETUYECKNX 3HAHUH ISl pelieHus] pa3HOOOpa3HbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa, HallpuMep pelIeHUs
TEKCTOBBIX 3a/7ay, JCHEXKHBIX U TIPOLEHTHBIX pacyeToB, YMEHHE I0JIb30BaThC KOJINYECTBEHHOM
uH(popmMalve, NMpeAcTaBIeHHOW B pazNuyHbIX (opMax, ymMeHue uurtarh rpaduku. Oco3HaHue OOIIero,
CYIIIECTBEHHOT'O SIBJISIETCS OCHOBHOM 0a30i ajsl pelieHusl ynpakHeHUi. BakHO NPUBOIUTH JAeTalbHbIE
MOSICHEHUSI K PEILIEHUIO TUIOBBIX YIPaXKHEHUH. DTUM pacKpbIBaeTCs CyTh METO/a, MOAX0/a, Ipe/iaracTcs
AJITOPUTM HJIM 3BPUCTUYECKAS CXEMa PEIICHUs YIIPAKHEHUH ONPeIesIeHHOTO THIIA.

B ocHOBy HacTosmed nporpaMMbl IIOJOXKEHBI MEAArOTMYECKUE M JUJAKTUYECKHUE MPUHIMUIIBI
BapHaTHBHOI'O Pa3BHUBAIOIIETO OOpPa30BaHUS, W3JIOKEHHbIE B KOHIEMIMU 0Opa30BaTEIbHOM MPOrpaMMBbI
«IlepcniekTuBHAs IIKOJa», U COBPEMEHHBIE JHMJIAKTUKO-IICUXOJOTMYECKHE TEHJCHIUHU, CBA3aHHBIE C
BapUaTUBHBIM Pa3BUBAIOLINM 0Opa3oBanueM U TpedoBanusiMu OI'OC.



A. JIMYHOCTHO OPHEHTHMPOBAHHBbIC NPUHIMIBI: NPUHIUI AJANTABHOCTH; NPHUHLUI DPA3BUTHS;
MPUHIUI KOM(OPTHOCTH Iporiecca 00yUeHHUsI.

b. Ky1bTypHO OpHEHTHPOBAHHbIC NPHHUUIBI: IPUHIMI LEIOCTHON KapTHHBI MUPA; IPUHIUI
IEJIOCTHOCTU COJIEPKaHMs 00pa30BaHMsL;, MPUHIIMIT CUCTEMAaTUYHOCTH; IPUHLIUI CMBICIIOBOTO OTHOIICHUS K
MUPY; HIPUHIUI OPUEHTUPOBOYHON (DYHKIIMM 3HAHUHN; IPUHLUI ONOPHI HAa KYJIbTYPY KaKk MHUPOBO33pEHHE U
KaK KyJbTYpPHBIN CTEPEOTHIL.

B. /leATeIbHOCTHO OPMEHTHPOBAHHbIE NPHHIUIIBI: IPUHLUI 00Y4YEHUS NEATEIbHOCTH; MPUHIHII
YIPaBJISIEMOTO MEPEeXoa OT AEATEIbHOCTH B YUEOHON CUTYalluH K JESITEIbHOCTH B KU3HEHHOW CHTYalluu;
IOPUHLUI Iepexoja OT COBMECTHOM y4eOHO-IIO3HABAaTENIbHOW JIEATENBHOCTH K CaMOCTOSTEIbHOMN
JEeSTEIbHOCTH y4Yallerocsi (30Ha OJimKailllero pa3BUTHUSA); NMPUHIUI ONOPHl HAa IPOLECCHl CIOHTAHHOTO
pasBUTHSL; IPUHLIUI (GOPMUPOBAHUS IOTPEOHOCTH B TBOPUECTBE U YMEHUI TBOpYECTBA.

Maremarnueckoe oOpa3oBaHHE SBISICTCS OO0s3aTEIBPHOM W HEOTHEMJIEMOW YacThlO OOIIEro
oOpa3oBaHMs Ha BCEX CTyNEeHSAX MKOIbl. OOydeHHEe MaTeMaTHKEe B OCHOBHOW INKOJIE HAMpaBICHO Ha
JTOCTHKCHHE CIICIYIONTUX Yenell:

1) 6 nanpasnenuu auunocmnozo pazeumusi:

e  dopmMupoBaHME MPEACTABIECHUN O MAaTEMaTUKE KaK 4acTU OOILEYEOBEUYECKON KYJbTYpPHI, O
3HAYMMOCTH MaT€MaTHKH B Pa3BUTHU LIUBUIN3ALMHI U COBPEMEHHOTO OOIIECTBa;

e Pa3purue JOrMYeCKOro M KPUTHYECKOTO MBIIIJICHUS, KYJIbTYpbl pPEYM, CIHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e @OopMHpPOBaHHWE WHTEIUIEKTyaJbHOH YECTHOCTH U OOBEKTHBHOCTH, CIOCOOHOCTH K
IPEO0I0JICHUIO MBICITUTEIbHBIX CTEPEOTUIIOB, BBITEKAOIIMX U3 OOBIIEHHOTO OIIBITA;

e Bocnuranume KauyecTB  JMYHOCTH, OOECHEUMBAIONIMX  COLMAJIbHYI0  MOOMIIBHOCTB,
CIIOCOOHOCTh IPUHUMATh CAMOCTOSATEIbHBIE PELLICHUS;

e ®dopMupoBaHME KayeCTB MBIILICHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

e Pas3BuTue UHTEpEca K MaTEMaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CIIOCOOHOCTEN;

2) 6 MemanpeoMenHoOM HaNPaesieHUU:

e PasBurue mnpejncTaBieHUH O MareMaTuke Kak (opMe ONHCAaHUs U METOAE IO3HAaHUs
NEHCTBUTENBHOCTH, CO3JIJaHUE YCJIOBUM Il TMPUOOPETEeHUs IepBOHAYAJIBLHOTO OIbITA
MaTeMaTU4eCKOr0 MOJAEIUPOBAHMS;

e @dopmupoBaHHE OOIUX CIHOCOOOB HMHTEUIEKTYaJbHOM MAEATENbHOCTH, XapaKTEePHBIX [UIs
MAaTE€MAaTHKU U SIBIIIOMIMXCS OCHOBOM MO3HABATEIBHON KYJIbTYPbl, 3HAUMMOW JUIS Pa3InYHbIX
cdep denoBevecKoil e TeTbHOCTH;

3) 6 npedmemnom HanpasieHuu:

e OsBnaZeHNEe MATEMAaTUYECKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOAUMBIMU JIs MPOJIOJIKEHUS
00pa3oBaHMsl, U3yUYEHUS] CMEXHBIX AUCIUIUINH, TPUMEHEHHS B TOBCETHEBHOM JKU3HU;

e Coznanue ¢yHIaMeHTa JUIsl MaTeMaTU4eCKOro pas3BUTHSA, (OPMHPOBAHUS MEXaHH3MOB
MBIIUICHHS], XapaKTEPHBIX I MATEMATHYECKOM 1EATEIIbHOCTH.

B opranuszamum y4eOHO — BOCIMTATENbHOIO IpoOIEcca BaXKHYIO poJib UrparoT 3aaauu. OHU
SBIISIIOTCS M LIEJIbIO, U CPEICTBOM 00yueHUs. BayKHBIM yCIIOBHEM MPaBUIBHONW OpraHU3aIlK 3TOrO Ipoliecca
ABIISICTCS BBIOOP pallMOHAJIBHOW CHUCTEMBI METOJIOB M TNPUEMOB OOyuYeHHs, CHEHU(PHUKH PpeIIaeMbIX
00pa3oBaTeNbHBIX U BOCIIUTATEIbHBIX 3aa4.

Ilenbro n3ydeHus Kypca MaTeMaTuke B 7 - 9 Kilaccax sIBJISE€TCS Pa3BUTUE BBIUYMCIUTEIBHBIX YMEHUI
70 YPOBHsI, IO3BOJSIIOIIETO0 YBEPEHHO HCIIONB30BaTh UX IPU PELICHUM 3a7a4 MAaTEMaTUKH M CMEXHBIX
MIPEAMETOB, YCBOEHHUE allllapaTa YPaBHEHW M HEPABEHCTB KAaK OCHOBHOI'O CPEACTBA MAaTEMaTUYECKOIO
MOJIETTMPOBAaHUSl  3a/ay, OCYyIIECTBIEHHE  (PYHKIMOHAJIBHOM  IMOATOTOBKM  HMIKOJBHUKOB.  Kypc
XapaKkTepU3yeTcsl MOBBIIIEHHEM TEOPETHUECKOr0 YPOBHS OOydYeHHUs, TIOCTENEeHHBIM YCHWJIMEM PpOJIU
TEOpPETUYECKHX O0O0OIIEeHNI W JAeAYKTUBHBIX 3akitoueHuid. [IpukianHas HampaBIEHHOCTb PAaCKPBIBAET
BO3MOKHOCTb U3y4aTh U PELIaTh IPAKTUYECKUE 3a0auH.



B ocHoBe mocCTpoeHHsI AaHHOTO Kypca JIeKHT HAesl TyMaHU3aluu OOydYeHHs, COOTBETCTBYIOIIAS
COBPEMEHHBIM MPEICTABICHUAM O LENAX IIKOJBHOTO 00pa3oBaHUs M yjAessomas oco0oe BHHUMaHHE
JMYHOCTH YUYEHHUKA, €r0 HHTEpPEecaM U CIIOCOOHOCTSM.

[Ipennaraemslii Kypc MO3BOJSIET oOecreduTb (POPMUPOBAHUE KaK HpeOMemHuIX YMEHUH, Tak M
VHUBEPCANbHBIX Y4eOHbIX Oelicmeutl TIKOILHUKOB, a TaKKe CIIOCOOCTBYET JOCTHIKEHHUIO ONPEAEIEHHBIX BO
@®I'OC MMYHOCTHBIX PE3yJIbTATOB, KOTOPHIC B JAbHEHUIIIEM MO3BOJIAT yUYalIUMCS MPUMEHATH MOIYyYCHHbIE
3HAHMS ¥ YMEHUS JUISl PEICHNS PAa3IMYHbIX )KU3HEHHBIX 33/1a4.

B kypce anreGpbl MOXHO BBIACTHTH CIEAYIOIIME OCHOBHBIC COJIEpKATEeNbHbIC JTMHUU: apU(PMETHKA;
anreOpa; (QYHKIUH; BEpPOATHOCTh M CTaTUCTHKA. Hapsgy ¢ 3TuM B conepkaHWe BKIIOYCHBI JIBa
JOTIOJTHUTEIBHBIX METOAOJIOTMYECKHX pa3/iena: JIOTUKA ¥ MHOXXECTBA; MaTeMaTHKa B HCTOPUYECKOM
Pa3BUTUH, YTO CBS3aHO C peaju3alMed Heleid OOMEeHHTEIUICKTYAIFHOTO M OOIIEKYIbTYpPHOTO Pa3BUTHS
yuamuxcsi. CojepaHue KaxJI0ro M3 3TUX Pa3[eliOB Pa3BOPAuMBACTCS B COJEPIKATEIbHO-METOANYECKYIO
JIMHUIO, TIPOHU3BIBAIOIYIO BCE OCHOBHBIE CoJiep)KaTenbHble TUHUU. [Ipu aToM nepBas nuuus — «Jloruka u
MHOXECTBa» — CIY)KUT LEJIH OBJAJCHUS YYAIIMMHUCS HEKOTOPHIMH 3JEMEHTaMH YHUBEPCAIbHOTO
MaTeMaTU4ecKoro s3bIKa, BTopas — «MaremaTnka B HCTOPUYECKOM Pa3BUTHH» — CIIOCOOCTBYET CO3/1aHHIO
OO0IIEKyYJIbTYpHOTO, TYMaHUTapHOTO (hOHA U3YyUEHHSI Kypca.

O0mas xapakTepucTHKA y4e0HOTr0 nmpeaMera «Aaredpa»

Hacrosimass mporpamma 10 MareMaTWke JJisi OCHOBHOM  IIKOJIBI  SIBJISIETCS  JIOTHYECKUM
MPOJOJKEHHEM TporpaMmbl «llepcriekTuBHas IMIKOJIa» JUIsl HAYaJbHOM IIKOJIBI, a TaKXe MPOJIOJIKEHUEM
Kypca «Marematukay 5 — 6 Kjacca M BMECT€ C HEW COCTaBJISIET ONMUCAaHUE HEMPEPHIBHOTO Kypca
MaTeMaTuKu ¢ 1-ro 1o 9-i kiracc o6mmeoopa3oBaTenbHOM mKoJbI 10 PI'OC.

B ocHOBe conepkanus 00y4YeHHS MAaTEMATHKE JISKUT OBJIAJICHUE YUAIIUMHUCS CISAYIONUMU BUAMU
KOMIIETCHIIMI: MpeIMeTHOH, KOMMYHMKATHBHOH, OPraHM3alMOHHOM U OoOmWeKyJbTYypHOU. B
COOTBETCTBUH C 3TUMHU BUJIAMU KOMIICTCHIIMH BBIICJICHBI TJIABHBIE CO/CPIKATEIHHO-IICJIEBbIC HAMPABICHUS
Pa3BUTHS yYaILIUXCS CPEICTBAMU HpeaMera «MaTtemaTukay.

IIpeamernass kommnereHuusi. [log npenMeTHONM KOMIETEHIMEN IOHMMAETCS OCBEAOMIIEHHOCTH
IIKOJIbHUKOB O CHCT€ME OCHOBHBIX MaTe€MaTHYECKHX MPEJCTaBICHUN W OBIAJCHHE MUMHU HEOOXOIUMBIMU
MPEIMETHBIMHA YMCHHSIMEH. DOPMUPYIOTCS CIEAYIOIIHE 00pa3yronue 3Ty KOMIETCHIIHIO TIPEICTABICHUS: O
MaTeMaTUYECKOM SI3bIKE KaK CPEICTBE BBIPAKEHUSI MAaTEMAaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.1.; O
MaTeMaTUYeCKOM MOJICTUPOBAHUU KaK OJHOM U3 BaXXHBIX METOJOB TMO3HAHHS Mupa. DPopMUPYIOTCA
clieyromue o0pa3yoirue 3Ty KOMIETEHIIUI0 YMEHHs: CO3[aBaTh MPOCTEUIITNEe MaTeMaTHUYEeCKUE MOJIEIH,
paboTaTh ¢ HUMH W WHTEPIPETUPOBATH IMOJTYUYEHHBIE PE3YyJbTAThl; MPUOOpPETaTh U CHUCTEMATHU3UPOBATH
3HaHUA O croco0ax pelIeHUsT MaTeMaTHYeCKHX 3a/7ad, a TakKe MPUMEHSATh TH 3HAHWS U YMEHHS Ui
pelieHus MHOTHX KU3HEHHBIX 3a71a4.

KommyHnnkatuBHas komnereHnusi. [lol KOMMYHHMKaTMBHONW KOMIIETEHIIMEH TOHUMAETCs
c(hOPMHUPOBAHHOCTh YMEHHUS SICHO M UETKO U3JIaraTh CBOU MBICIH, CTPOUTH apPryMEHTHPOBAHHBIC
paccyXaeHus, BECTH IUAJOT, BOCIPUHUMAs TOYKY 3pEHHUs COOECeHHMKAa U B TO e BpeMs mojBepras eé
KPUTUYECKOMY aHaJIn3y, OTCTauBaTh (NP HEOOXOIMMOCTH) CBOIO TOYKY 3pPEHUsS, BBICTpAaWBasi CHUCTEMY
aprymeHTtanuu. DopMupyroTcs oO0pa3yrollre 3Ty KOMIIETEHIIMIO YMEHHS, a TaKKe yMEHHUS H3BIIEKaTh
MH(pOpPMAIIHMIO U3 PA3HOTO POJa UCTOYHUKOB, TPEOOpa3oBbIBasi €€ MPU HEOOXOIUMOCTH B JIpyrue (hopmbl
(TEeKCTBI, TAOMHIIBI, CXEMBI U T.1I.).

OpranusanuonHasi kKommereHuusi. [log opraHu3alMOHHONM  KOMIIETEHIHEW  MOHUMAETCS
c(hOpPMUPOBAHHOCTh YMEHHS CaMOCTOSITEIPHO HAXOJIWUTh M MPHCBAMBATh HEOOXOIUMBIC yUYaIIUMCS HOBBIC
3HaHuA. PopMuUpPYIOTCA Cleaylone 00pa3yromue 3Ty KOMIETEHIIUI0 YMEHHS: CaMOCTOSITEIbHO CTaBHUTh
y4eOHyI0 3aauy (1enb), pa30uBaTh €€ Ha COCTaBHBIC YACTH, HA KOTOPHIX OYJEeT OCHOBBIBATHCS MpoIiece e&
perieHus, aHaIM3UPOBaTh pPE3yJbTaT JCHCTBHUSA, BBISBIATH JOMYIIEHHBIE OIMMOKA W HETOYHOCTH,
UCIPABIATh UX W TPEICTABIATh MOMYUYEHHBIH pe3ynbTaT B (popme, JETKO JOCTYIHOHU JUIsl BOCHPHSITHS
JIPYTHUX JIFOJICH.

OO0mexkyJbTypHass kKommereHuus. [log  oOMmIEKYyNIbTYpHON  KOMIIETEHIIMEH  MOHUMAETCS
OCBEJIOMJIEHHOCTb IIKOJIbHUKOB O MaTeéMaTHKe KakK 3JIEeMEHTE OOIIeueIOBEYECKON KYJIbTYphl, €€ MecTe B
CUCTEME JPYruX HaykK, a Takxke €€ poJii B pa3BUTUU MPEACTABICHUI YEIOBEYECTBA O LEIOCTHOM KapTHUHE
Mupa. opMupyIOTCS clenyromnpe o0pa3yrolue 3Ty KOMIETSHIIHIO MPEACTaBICHHs: 00 YPOBHE Pa3BUTHS
MaTEeMaTHUKHU Ha Pa3HbIX HCTOPUYECKHUX dTaIax; O BBICOKOW MPAKTUUECKONW 3HAUMMOCTH MaTEMaTUKHU C TOUKH
3pEHHUSI CO3/IaHMS U Pa3BUTHUS MaTEPUATbHON KYJIbTYPbl YEIIOBEUECTBA, & TAKXKE O BAXKHOM pOJIM MaTeMaTUKU



C TOYKH 3peHUs (POPMHUPOBAHUHU TAKMX BAKHCHIIUX YEPT JUYHOCTH, KaK HE3aBHCHMOCTh W KPUTHYHOCTH
MBIIIJICHHA, BOJIA 1 HaCTOﬁqHBOCTB B JOCTUXCHUU LICIIN U I[p.

Cooeporcanue mamemamuyecko2o 00pa3o6anuss B OCHOBHOW IIKOJEe (OPMUPYETCS Ha OCHOBE
(GyHIaMEHTAIBHOTO S/pa MIKOJIHLHOTO MaTEMaTHYECKOro 00pa3oBaHus. B mporpaMMe OHO MpEACTaBICHO B
BHJIC COBOKYITHOCTH COJCPXATEIbHBIX pPa3jeiioB, KOHKPETHU3UPYIOUIUX COOTBETCTBYIOIIUE OJIOKH
(GyHIaMEHTAIBHOTO sipa TPUMEHUTEIHHO K OCHOBHOM mmikosie. [Iporpamma periiaMeHTHpPYeT 00beM
MaTepuaja, 00s3aTeIbHOTO JUIS M3yYeHUsI B OCHOBHOM IIKOJIC, @ TAKXKE JIAeT €ro pacrpeiciicHue MExXTy
5—6 u 7—9 knaccamu.

Copep:xaHue MaTeMaTH4eCKOro 00pa3oBaHUS B OCHOBHOHM IIKOJIE BKIIIOYACT CIEAYIOLIUE DPAa3/eibl:
apugmemuka, anreebpa, QYHKYUU, 8ePOAMHOCMb U CMAmMucmuxa, ceomempus. Hapsny ¢ 3TUM B HEro
BKJIIOUEHBI [IBAa JIOTOJHHUTENBHBIX pa3lieia: J102uUKa U MHOMCeCmsed, Mamemamurd 6 UCMOPUYecKoM
pazéumuy, 9TO CBSI3aHO C pealM3alueil 1eneld OoOMIeNHTEIUIEKTYaIbHOTO U OOIIEKYJIbTYPHOTO Pa3BUTHSA
yuamuxcsa. CoaepikaHne Kaxa0ro M3 3TUX pas3fesioB pa3BOPAuMBAETCS B COJAEPKATEIbHO-METOAUYECKYIO
JIMHUIO, TIPOHU3BIBAIOIYIO BCE OCHOBHBIE Pa3/Ieibl COJIEP/KaHN MaTEMaTHYECKOr0 00pa30BaHus Ha JAHHON
CTYIIEHU O0yUYEeHHUSI.

Conpepxanme pasnena «ApupMeTHKa» CIyXHT 0a30d JUIsl JadbHEUIIEr0 W3YyYCeHUs YYallduMHUCS
MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO UX JIOTUYECKOTO MBIIIJICHHS, JOPMUPOBAHUIO YMEHHS MOJIB30BATHCS
ATOPUTMAMH, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B IOBCEIHEBHOW JKU3HHU.
Pa3BuTHeE MOHATHUS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIBHBIMHU U UPPAIIMOHATIBHBIMU YHCIIAMH,
(dbopMHpOBaHHEM NEPBUYHBIX IPEICTABICHUH O JEHCTBUTEILHOM YHUCIE. 3aBEpIICHHE YHCIOBON JIMHUU
(cucreMaTu3alus CBEJEHUIN O JEMCTBUTENBHBIX YMCIAX, O KOMIUIEKCHBIX YMCIaX), TaK )K€ Kak u Oosee
CIIO)KHBIE BOIPOCHl apupMeTuku (anroput™m EBKiuga, OcHOBHas TeopeMa apU(PMETUKH), OTHECEHO K
CTYIIEHU OOIIero cpeHero (oJHoro) oOpa3zoBaHUsl.

Conepxxanme pasznena «AnredOpa» HampaBieHO Ha (OPMHUPOBAHME Y YYAIIUXCS MaTEMaTHYECKOTO
amnmapara Juis pelleHus 3a/ad M3 pasHbIX Pa3/ielloB MAaTEeMATUKU, CMEXKHBIX IMPEIMETOB, OKpYKarollen
peasibHOCTH. fI3BIK anreOpbl MOAYEPKUMBAET 3HAUCHHE MAaTeMaTHKU KakK S3bIKa I IMOCTPOEHUS
MaTeMaTHYeCKUX MOJEJEeH MpoLeccoB U sBIEHUH peasbHOro Mupa. B 3amaum usydeHus aiareOpbl BXOIAT
TaKXKe pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHUS, HEOOXOJMMOrOo, B YacTHOCTH, UIS YCBOGHHS Kypca
MHGOPMATHKH, OBJAJCHUS HaBBIKAMHU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3oBanue cUMBOJIBHBIX (hopM
BHOCHT crieu(pUYecKuil BKJIaJ B pa3BUTHE BOOOPAXKEHUS yHalUXCs, UX CIIOCOOHOCTEN K MaTeMaTHYeCKO-
My TBOpYeCTBY. B OCHOBHOH WIKOJIE MaTepual IpPyNIUPYETCS BOKPYI PallMOHAIBbHBIX BBIPAXKCHHUM, a
BOIIPOCHI, CBSI3aHHBIE C UPPALMOHAIBHBIMU BBIPAKEHUSIMH, C TPUTOHOMETPUUYECKUMHU (QYHKIUSAMHU U
peoOpa3oBaHUSAMU, BXOJAT B COJIEpkKAHNUE Kypca MaTeMaTUKH Ha CTapllIeil CTyreHu 0Oy4eHus B IIKOJIE.

Copepxanue paznena «DyHKIMNW» HALEJIEHO HAa MOJIY4YEHHE MIKOJIbHMKAMH KOHKPETHBIX 3HaHUU O
(GYHKIMH KakK BaKHEHIIEH MaTeMaTH4ecKOM MOJenu IJis ONMCAaHUS W HCCIIeAOBaHHUS Pa3HOOOpPa3HbIX
npoueccoB. M3yueHue 3TOro mMarepuaiga CHOCOOCTBYET DPAa3BUTHIO y YYalllUXCS YMEHHs MCIOJIb30BaTh
pa3NUYHbIC S3bIKM MaTeMaTHKH (CJIOBECHBIH, CHUMBOJHMYECKHI, Trpaduuyeckuii), BHOCHT BKJIaJ B
(hopMHpOBaHHE MIPEICTABICHUI O pOJIM MATEMATUKHU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYpPHI.

Paznen «BeposTHOCTb M CTaTUCTHKA» — O0s3aTEeIbHBIH KOMIIOHEHT IIKOJIBHOIO 0Opa3oBaHMUs,
YCUJIMBAIOIIUI €ro MPUKIIAJHOE U MPAKTHYECKOE 3HaUeHHE. DTOT MaTepuanl HEOOXOJUM MPEX/Ie BCEro A
dopmupoBaHus y yyamuxcs (pyHKIHMOHAIBHOM IPaMOTHOCTH — YMEHHMH BOCHPUHUMATh U KPUTHUECKHU
aHAJIM3UPOBaTh HMH(GOPMALMIO, TMPEACTABIEHHYI0 B pa3lUYHbIX (OpMax, MOHUMATh BEPOSTHOCTHBIM
XapakTep MHOTMX PEaJbHBIX 3aBUCUMOCTEN, IPOBOAMUTH MIPOCTENIINE BEPOATHOCTHBIE pacdeThl. M3yuenue
OCHOB KOMOWHATOPUKU MO3BOJUT yYalIUMCSl pacCMaTpuBaTh Clydau, OCYLIECTBIATH Nepedop U MOJCUET
4ucJla BADUAHTOB, B TOM YHCJIE B IPOCTEUIINX MTPUKJIAJHBIX 33]a4ax.

[Ipyn n3ydyeHMHM CTATUCTUKH U BEPOSTHOCTH PACHIMPSIOTCA NPEICTABICHHUS O COBPEMEHHOM KapTHHE
MHpa M MeETOJax €ro HcclefAoBaHus, (OpMHUpPYyeTCs MOHUMAaHHWE pOJU CTATUCTUKA KakK HCTOYHHKA
COLIMAJIbHO 3HAYUMOM MH(OPMALIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

OcoOenHocThIO pasnena «JIoruka U MHOKECTBA» SIBISIETCS TO, YTO MPEJCTABICHHBIM B HEM MaTepual
MPEUMYIIIECTBEHHO HW3Y4YaeTCsl M HCMOJIb3YETCA PACHPENEICHHO — B XOJI€ PACCMOTPEHHS Pa3TUYHBIX
BOIPOCcOB Kypca. COOTBETCTBYIOIIMI MaTepuall HaleJeH Ha MAaTeMaTHYeCKOE pa3BUTHE Yy4allUXcCH,
(dhopMHUpOBaHKE Y HUX YMEHHSI TOYHO, CIKATO M SICHO M3JIaraTh MBICJIM B YCTHON ¥ TUCHMEHHOM PEUH.



Pasnmen «MaTematika B HCTOPUYECKOM PA3BUTUI» IMpeAHA3HAYCH Uil (GOPMUPOBAHUS TPEICTABICHUIT
0 MaTeMaTHKe KaK YacTH YeJIOBCUCCKOM KYJbTYpPBbI, IJIA 06mero Pa3BUTHA MIKOJILHUKOB, JIsI CO3OAaHUA
KyJbTYypPHO-UCTOPHYECKOH cpepl 00ydeHHs. Ha Hero He BBIIENSECTCS CIICIHANBHBIX YPOKOB, YCBOCHHE €T0
HE KOHTPOJHMPYETCs, HO COJEp)KaHUE TOr0 pasjiesia OPraHMYHO IPHUCYTCTBYET B Yy4eOHOM Ipoliecce Kak
CBOCIO poJa TyMaHMUTApHbIH (OH TPH PACCMOTPEHUH TMPOOJIEMATUKH OCHOBHOIO — COJACPIKAHHS
MaTeMaTHYeCKOT0 00pa3oBaHuUs.

Ilennocmmuosie opuenmupul cooeprcanus yueoHo20 npeomema

MaremaTtrueckoe oOpa3oBaHHE UTPAaeT BAXHYIO POJIb KaK B MPAKTUYECKOH, TaK U B AYXOBHOW KU3HH
obmrectBa. [IpakTuueckas cTopoHa MaTeMaTHYECKOTr0 00pa3oBaHuUs CBsizaHa ¢ (DOPMUPOBAHHEM CIIOCOOOB
JESATEIbHOCTH, AYXOBHAsE — C MHTEJUICKTYAJIbHBIM Pa3BUTHEM 4YeJOBEKa, ()OPMHPOBAHUEM XapakTepa U
o011ei KyJabTypBhl.

[IpakTuyeckass TOJNE3HOCTh MAaTEMAaTHKH OOYCJIOBJIEHA TEM, YTO €€ MPEeIMETOM SBISIOTCS
(byHIaMEeHTaJIbHBIE CTPYKTYPBI PEaJIbHOTO MHpA: MPOCTPAHCTBEHHBIC ()OPMBI H KOJIMYCCTBEHHBIEC OTHOIIIC-
HUS — OT IMPOCTEHINNX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM ONBITE, JO JOCTaTOYHO CIIOXHBIX,
HEOOXOJUMBIX IS PAa3BUTHS HAyYHBIX M TEXHOJOTHMUYECKUX HJCH. Be3 KOHKPETHBIX MaTeMaTH4YeCKUX
3HAaHUH 3aTPyJHEHO IOHMMAaHWE MPUHIUIIOB YCTPOWCTBA W HCIIOJB30BAaHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE W  HMHTEpIpETalusi pa3HOOOpa3HOW  CONMANbHOM, 3KOHOMHUYECKOH, MOJMUTUYCCKOMN
uHpopmanuy, ManodPpPeKTHBHA TTOBCEIHEBHAS MTPAKTHYECKAs AEATEIbHOCTh. KakjoMy denoBeky B CBOEH
KU3HH TIPUXOJUTCS BBIMOJHATh JOCTATOYHO CIIOKHBIC PAcueThl, HAXOJUTh B CIPABOYHHUKAX HYIKHBIC
GopMyJIBI W TPUMEHATh WX, BJIAJCTh MNPAKTHICCKUMHU TMPUEMaMU TEOMETPUUYCCKUX HW3MEPEHUN W
MOCTPOCHHI, YATaTh MH(OPMAIIMIO, MPEICTABICHHYIO B BUIY TaOJHII, AUarpamm, rpadukoB, MOHHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4allHBIX COOBITUH, COCTABIISATH HECIOXKHBIE aITOPUTMEBI U JP.

be3 0a30Boii MareMaTHUYECKOW IOATOTOBKH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMECHHBIM
4eJI0BeKOM. B mkosie MareMaTHKa CIyKHT OTIOPHBIM MPEIMETOM JUIS M3YYEHHUS] CMEXHBIX AMCUUIUIMH. B
MOCJICIIIKOJILHOW JKU3HU pealibHOW HEOOXOJMMOCTBIO B HAIM JHU SIBJISCTCS HENPEPHIBHOE 0Opa3oBaHUE,
9T0 TpeOyeT MOJHOIICHHOH 0a30BOI 00I11Ie00pa30BaTEIILHON MOATOTOBKH, B TOM YHCIIC M MATEMATHICCKOM.
W, HakoHell, Bce 0OJbIIE CIEUAILHOCTEH, I/Ie HEOOXOIUM BBICOKHH YPOBEHb OOpa3OBaHMs, CBSI3aHO C
HEMOCPEJICTBCHHBIM TPUMECHEHUEM MaTeMaTUKH (SKOHOMHKa, Ou3HeC, PUHAHCHI, (U3HMKa, XUMUsI, TEXHHUKA,
uH(popMaTrKa, OHOJOTHS, MCUXONOTUs M 1p.). Takum o0pazoM, pacHIupsercs KpYyTr IIKOJIbHUKOB, IS
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TTPEIMETOM.

Jl5is KM3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SBJISETCS (HOPMHUpPOBAHHE MATEMATHUECKOTO CTHIIS
MBIIIUIEHUS, TPOSBISIONIETOCS B OINpPENEIeHHBIX YMCTBEHHBIX HaBBIKax. B mporecce mMateMaTHUECKOW
JeSITeIbHOCTH B apceHal NPUEMOB M METO/J0B YEJIOBEUECKOrO0 MBIIUIEHUS €CTECTBEHHBIM 00pa3oM
BKJTIOYAIOTCS WHAYKIUS M NEAyKIUs, 0000IeHIe U KOHKPETU3aIMs, aHAIN3 U CUHTE3, KiacCu(pUKanus u
cucreMmarusanus, abcrparupoBanue u aHanorus. OOBEKTHl MaTEMaTHUYECKUX YMO3AKIIOUEHHH U TpaBuia
UX KOHCTPYHUPOBAHHS BCKPHIBAIOT MEXaHU3M JIOTHYECKHX TMOCTPOCHHH, BBIPAOATHIBAIOT YMEHUS
(dbopMynHupoBaTh, 000CHOBBIBATH U JIOKA3BIBATh CYXKICHHSI, TEM CAMBbIM Pa3BUBAIOT JIOTUYECKOE MBIIILIICHUE.
Benymiast poib npuHAUIEKUT MaTEMaTHKE B (JOPMHUPOBAHUN AITOPHTMUYECKOTO MBIIIJICHUS U BOCTIUTAHUA
YMEHHI JIeHCTBOBATh MO 33aJaHHOMY alTOPUTMY W KOHCTPYHpOBaTh HOBbIE. B Xoxe pemienus 3amady —
OCHOBHOH y4eOHOW NesATeTHhHOCTH Ha YpOKaX MaTeMaTHKW — pa3BUBAIOTCS TBOPUYECKAs W TPUKIIAIHAS
CTOPOHBI MBIIILIICHUSI.

OOydeHne wMareMaTHKE JaeT BO3MOXHOCTh pa3BHBATh Yy YYallUXCs TOYHYIO, DKOHOMHYIO H
WH()OPMATUBHYIO peYb, YMEHHE OTOMpaTh HauOolee MOAXOJANINE S3BIKOBbIE (B YaCTHOCTH, CHUM-
BOJINYECKHUE, TpapUUecKHe) CpeaCTBa.

MaremaTtnueckoe 0oOpa3oBaHHME BHOCHT CBOHM BKiag B (popMupoBaHue OOIIEH KyJIbTYphl UelIOBEKa.
Heo6xomuMbIM KOMIIOHEHTOM OOMIEeH KYJIBTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS 001IIee 3HAKOMCTBO
C METOAaMH TO3HAaHUS JCHCTBUTENHLHOCTH, MPEIACTABICHHE O TMPEAMETe U METOJIe MAaTeMaTHKH, €ro
OTJIIMYHUS OT METOJIOB €CTECTBEHHBIX M TYMaHHTAPHBIX HAyK, 00 OCOOCHHOCTSX NMPUMEHEHUS MaTeMaTHKU
JUIS peIlieHus] HAyYHBIX M MPUKIIAJIHBIX 33]1a4.

W3ydenne MaTeMaTHKA CIIOCOOCTBYET ICTETUYECKOMY BOCIIHTAHHUIO YEJIOBEKa, IOHMMAHUIO KPAcOTHI H
U3AIIECTBA MaTeMaTHYECKUX pPACCYXKAECHUH, BOCIPHUATHIO T'€OMETPHUYECKUX (OpM, YCBOCHHIO UJAEU
CUMMETPHH.

HcTopust pa3BUTHs MaTeMaTHYECKOTO 3HAHUS JaeT BO3MOXKHOCTH TOIOJHUTE 3aI1ac HCTOPUKO-HAYUHBIX
3HaHUH MIKOJHHUKOB, CPOPMHUPOBATH Y HHUX MPEJICTABICHUS O MaTeMaTHKE KaK 4acTH OOIIeYeTOBeUECKON



KyJbTYpbl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPHYECKMMH BEXaMU BO3HMKHOBCHMS W Pa3BUTUS MaTE€MaTH-
YECKOM HAyKH, C UCTOPHUEU BEIIMKUX OTKPBITUM, UMEHAMU JIOJEH, TBOPUBLIMX HAYKY, JOJDKHO BOWTH B
MHTEJUIEKTyalIbHBIN 0arax KakJoro KyJbTypHOIO YelI0BeKa.

Onucanue Mecta yue0HOro npeamera «Ajaredpa» B yueOHOM IUIaHe:

B cootBerctBuM c TpeboBaHusiMu DenepanbHOr0 TOCYJApPCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa
OCHOBHOTO 001mIero obpazoBanusi B 7— 9 kijaccax mnpenmer «MaTemaTthkay JENUTCS Ha JBa MPEIMETa:
«Anrebpa» u «I'eometpusi». OOIIEe KOJIMUECTBO YPOKOB aiareOpsl B Henelnto B 7 — 9 kimacc — mo 3 vaca; B
rony 7 —9 xnacc —no 102 yaca, 3a kypc 7 — 9 knacc Bcero 306 yacoB. Pacnipenenenue yueOHOro BpeMeH!
MEX1y 3TUMHU MIpeIMeTaMH MPECTaBICHO B TaOIHUIIE.

Kype KonuyecTBo yacos B KonuyecTBo yacos B
HeJleJII0 roj
Anrebpa 7 Kiacc 3 102
Anrebpa 8 kimace 3 102
Anrebpa 9 kinacc 3 102
UTOI'O 306
Peanuzanus
7 8 9 BOCIHUTATEIHHOIO
Ne Paspnen xkypca
KJIace | Kjace | Kjacce NOTeHIHAJIA YPOKa
(BuabI U GopMBI)
1 JIuneiiHOE ypaBHEHHE C OJHOU 15 - YCTaHOBJICHUE
[IEpEMEHHON JIOBEPHUTEIBHBIX
2. | llenbie BhIpaskeHUS 50 OTHOILICHUN MEXIY
12 [earoru4ecKuM
3. | dynxuun pabOTHUKOM . u
00y4JaroIINMUC;
4 CucreMbl TUHEHHBIX YpaBHEHUH € 19 - noOyXx/1eHne
" | IByMS EepEeMEHHBIMU oOyyJaromuxcsi  coOJoaaTh
44 Ha YpOKe OOIIENpHUHSITHIE
HOPMBI IIOBEICHUS, IPaBUIIA
OOLIEHUsT CO  CTapUIMMH
(megaroruyecKuMu
paboTHUKaMM)
5. | PanmoHanbHble BEIpaXKEHUS " CBEPCTHUKAMHU
(oOyuaromumucs),
HPUHIUITBL yueOHO
JVICTIATUTHHBI u
CaMOOpraHu3aluY;
5 KBanpartubie kopHH. JlelicTBUTEIbHBIE 25 - TMpHBJICUEHHE BHUMAaHUA
" | uucna oOyyaronmxcs K
7. | KBagpaTHble ypaBHEHUS 26 LIEHHOCTHOMY acIIeKTy
20 A3y4aeMBIX Ha  ypOKax
SBJICHUN, OpraHu3alMs HX
8. | Hepasencrsa paboThl ¢ MOTyYaeMou Ha
YPOKE COLIMaJIbHO 3HAYMMOMN
uH(popManuei;
9. | KBagparuunas pyHKOus 38 |- HCIIOJIb30BaHUE
20 | BocMTaTEIbHBIX
10. | DneMeHTHI NPUKIIATHOW MAaTEeMaTHKH BO3MOXHOCTEHN COEepKAHUSA
y4eOHOro mpeaMera uepes




JIEMOHCTPALHIO
o0ydJaromumcst  PUMEpOB

OTBETCTBEHHOTO,
TPa)XJTaHCKOTO  TOBEICHUS,
MIPOSIBIICHHSI
YeJIOBEKOIIOOHS Hu
J00pPOCEePACYHOCTH;

- TMPUMEHEHHWE Ha YypOKe
WHTEPAKTUBHBIX bopm

paboTel ¢ 0OydYarOIUMUCS:
UHTEJUICKTYaJIbHBIX urp;
JUIaKTHYECKOTO  TeaTpa;

11.

YucnoBbie MOCIeI0BATEIAbHOCTH

JIUCKYCCHU; rPYIIOBOM
paboThI WIH paboTsI
B I1apax;

17 |- BkIIOYEHHE B  YPOK

HUT'POBBIX NPOLEAYD;

- opraHm3anus medcTpa
MOTHBUPOBAHHBIX u
SPYAUPOBAHHBIX
oOydJarommxcss  Hajg  HX
HEYCICBAIOIUMH
OJTHOKJIACCHUKaMHU;

- UHUIIMUPOBaHUE U
MOZICPIKKA
UCCIICIOBATEIILCKON
JIESITCIIbHOCTH
00y4YaroIIUXCs B paMKax
peanu3alnuu UMU

12.

[ToBTOpEHME U cucTeMaTH3alus 6 7 7
y4eOHOro Marepuasna

Hroro 102 102 102

Ilnanupyemsle pe3yibTaThl y4eOHOI0 Ipeamera.
JInyHOCTHBIE, MeTaNIpeAMETHbIC M NIPEeAMETHbIC Pe3yJIbTaThl 0CBOCHUSI Y1eOHOI0
npeamera «AJaredpa»

B3anMocBs3b pe3ysIbTaTOB OCBOEHHUA IpeaMera «MaremMaTnka» MOXKHO CUCTEMHO IPEACTABUTH B BHUJIE
cxeMbl. [Ipu 3Tom o6o3Hauenue JIP ykas3piBaeT, yTO MPOJABHUKEHUE YHallUXCs K HOBBIM 00pa30BaTEIbHBIM
pe3yabpTaTaM IIPOUCXOAUT B COOTBETCTBUHU C TUHUSAMU Pa3BUTHUA CPEICTBAMM IPEIMETA.

7-9 Kiaacenl
JINYHOCTHBIMM pe3yJibTaTaMHU U3y4eHUs Mpeamera «Anredpa» » B BuIe ydeOHOro Kypca 7 — 9

KJIaCC ABJIAKOTCA CICAYIOIHNE Ka4eCTBa:

HE3aBUCUMOCTDH U KPUTUIHOCTH MBIIIIJICHUS

BOJII ¥ HACTOMYHNBOCTH B JOCTHIXXCHUU IICIIN,

C(i)OpMHpOBaHHOCTI) OTBCTCTBCHHOI'0O OTHOHICHUA K YUYCHHUIO, T'OTOBHOCTbH H CIOCOOHOCTH
o0yyaromuxcs K CaMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE MOTHBALIMU K OOYYEHHIO U TO-
3HAHHIO, BBIOOpPY JHanbHEWIero ooOpa3oBaHuss Ha 0a3e OpPUEHTHUPOBKM B Mupe mnpodeccuil u
npoeCCUOHANIBHBIX ~ MPEANOYTEHHH, OCO3HAHHOMY MOCTPOCHHIO HHIUBUAYaIbHOW 00pazo-
BATEJIbHOM TPACKTOPHUH C YUETOM YCTOMUYMBBIX IT03HABATEIbHBIX NHTEPECOB;

C(OPMHPOBAHHOCTb LIEJIOCTHOIO MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPaKTHKH;

c(OPMHPOBAHHOCTh KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUHM U COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTApIIMMHU M MIIQJUIMMH, B 00pa3oBaTelIbHOM, OOLIECTBEHHO IOJIE3HOH, y4ueOHO-
HCCIIEI0BATENBCKOM, TBOPUYECKON U IPYTUX BUJIAX NEATENbHOCTH;



— yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M NMHMCbMEHHON pe€4M, IIOHUMAaTh
CMBICII IIOCTAaBJIEHHOM 3ajadyd, BbICTpaMBaTh apryMEHTAlMI0, IPHUBOAUTH IpPUMEPHl U
KOHTPIIPUMEDHI;

— TpeACTaBICHHE O MAaTeMaTHUYECKOW HayKe Kak cdepe UeloBEUYEeCKOH NesTeNbHOCTH, 00 3Tamax eé
pa3BUTHSL, O €€ 3HAUMMOCTH ISl pa3BUTHSI LIMBUIIM3ALINY;

— KPUTUYHOCTh MBILNUICHHUS, YMEHHME paclo3HaBaTh JIOTMUECKHM HEKOPPEKTHbIE BBICKA3bIBAHMUS,
OTIINYATh THIOTE3Y OT (PaKTa;

— KpEeaTUBHOCTH MBIIUICHUS, HHUIIUATHBA, HAXOAYMBOCTh, AKTUBHOCTH IPU PELICHUN alreOpandecKux
3ajay;

— yYMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3YIbTaT yueOHOM MaTeMaTUUYECKON AESITEIbHOCTH;

— CIIOCOOHOCTh K HMOLMOHAJIBHOMY BOCHPMSTHIO MaTeMaTHYECKHMX OOBEKTOB, 3ahau, PELICHMI,
paccyXIeHHUil.

Cpedcmeom docmudicenus 3mux pe3yibmamos A6asAemcs.

— cucTeMa 3aJlaHii yueOHUKOB;

— TpeACTaBICHHAs B y4YeOHMKAX B SBHOM BUJE OPraHU3AIU MaTepraa Mo MPUHIUILY MHHUMAKCA;

— HCII0JIb30BAHHUE COBOKYITHOCTU TEXHOJIOTUH, OPUEHTUPOBAHHBIX HA PAa3BUTHUE CAMOCTOSITEILHOCTU U
KPUTHUYHOCTH MBIIIJICHUS: TEXHOJIOTUS POOJIEMHOr0 1MaJiora, TEXHOJIOTUs IPOJYKTUBHOTO YTEHUS,
TEXHOJIOTUS OLIEHUBAHUS.

MeTtanpeaAMeTHBIMM pe3yjbTaTaMM H3ydeHHMs Kypca «MareMaTuka» sBiseTcss (OpMHpPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX Aeiictuii (VY ):
Peryastusubie YY/L:

7-9-11 knaccot

- CaMOCTOSITETIBHO oOHapyxcusams W (QOpMyIHpoBaTh ydeOHyI0 TpoOjJeMy B KIACCHOW U
WHIUBUAYATbHON yUeOHOMN AeITeTbHOCTH;

- @blOBU2camb BEPCHH DPEUICHUS MPOOJIEMBI, OCO3HABATh KOHEYHBIH pPE3yNIbTaT, BBIOMpATh CPEICTBA
JOCTUKEHHS LIETTU U3 MPEVI0KSHHBIX UM UX HCKATh CAMOCTOSTENbHO;

- cocmasname (MHIUBUIYAIBHO WU B TPYIIE) TUIAH PEIICHUS TPOOIeMbI (BBITIOJHEHUSI IPOEKTA);

- paboTas O MPEeATOKEHHOMY MIIM CaMOCTOSITENIbHO COCTaBIEHHOMY IUIaHY, UCHOIb308aMb HAPSAY C
OCHOBHBIMH ¥ JIOTIOJHHUTEJIBbHBIE CpEeACTBa (CIpaBOYHAs JIMTEPATypa, CIOXKHBIEK MPUOOPHI,
KOMIIBIOTED);

- NIaHUpo8amdb CBOIO MHIMBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHUIO;

- pabomamw MO CaMOCTOSATEIIBHO COCTaBIEHHOMY IUIaHY, CBEPSASACh C HUM M C LIEJIbI0 JeSITEIbHOCTH,
WCTIPaBJIsisl OMIMOKH, WCIOJB3Ysl CaMOCTOSITENIFHO TOAOOpaHHBIE CpeACcTBa (B TOM 4YHCIE U
WnTepHer);

- CBOOOIHO 101b306aMbCsl BEIPAOOTAHHBIMUA KPUTEPHUSAMH OIICHKH M CaMOOIICHKH, UCXOJIS U3 LU U
UMEIOIIUXCS KPUTEPHUEB, Pa3iinyas pe3yibTaT U COCOOBI AeHCTBUM;

- B XOJI€ NPEACTaBIEHUS POEKTa 0a8amsb OYeHKy ero pe3ynbTaTaM;

- CaMOCTOSITEIIbHO 0CO3HA6amMb TIPUUUHBI CBOETO yCIleXa WM Heyclexa U HaXOJUTh CHOCOOBIBBIX0/1a
U3 CUTYyalluH HeycCIexa;

- yMemb oyeHums CTETEeHb YCIEIIHOCTH CBOEH MHIMBHIyaJIbHON 00pa30BaTeIbHOMN 1S TEIbHOCTH;

- J1aBaTh OIIEHKY CBOWM JIMYHBIM KadecTBaM M YepTaM Xapakrepa («KakoB s»), OMpPEIesiTh
HAMpPBJICHUS CBOETO Pa3BUTHUS («KAKUM 51 XOUY CTAaThy», «YTO MHE JUIS 3TOT0 HAJIO C/IENATh))

Cpeocmeom ¢hopmuposanus pezynsamuenvix VVJI cmyorcam mexnonocus cucmemuo-oesamenbHOCMHO20

nooxooa Ha JImane U3YYEHUs HOB020 MAMepudnld U MexHONo2Usl OYEHUBAHUSL 00pA3068aAMeNbHbIX
docmudiceHutl (Y4eOHbIX YCnexos).

Ilo3nasamenvuvie YY/I:

7-9-u1 knaccot

— QHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSAmMb U 000Ouamb GaKThl U SIBICHHUS,

— ocywecmensmes CpaBHEHHE, CEPHAIMIO M KIACCH(DUKAINIO, CAMOCTOSTEILHO BBIOMpPAs OCHOBaHHS U
KPUTEPUH Ul YKA3aHHBIX JIOTHYECKUX OMEpaIfii; CTPOUTh KIACCUPUKAIMIO MYTEM ITUXOTOMHUYECKOTO
neneHust (Ha OCHOBE OTPHUIIAHHMS);



— cmpoumsb JOTMYECKHM OOOCHOBAaHHOE pacCyKJEHHE, BKJIIOYAIOLIEe YCTAHOBICHHE IPUYUHHO-
CJICICTBEHHBIX CBS3EH;

— co30a6ams MaTEMaTHYECKUE MOJIENH;

— COCTaBJIATh TE3UCHI, PA3JIUYHbIE BUJbl IJIAHOB (IIPOCTBHIX, CIOXKHBIX M T.1.). IIpeoOpa3oBbiBaTh
MHGOPMALIHIO U3 OJTHOTO BU/A B APYroi (TabiauIy B TEKCT, AMarpamMmy U Ip.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMALIUH.

— ymemb onpeoensimb BO3MOYKHBIE MCTOUYHUKM HEOOXOAMMBIX CBEICHHMH, NPOU3BOIAUTH IIOMCK
nH(pOpMAaIINHY, AaHATU3UPOBAThH U OLICHUBATH €€ JOCTOBEPHOCTb.

— IIOHMMas TO3MLUIO JpYyroro 4YeloBeKa, pasiuuams B €ro pedd: MHEHHE (TOYKYy 3peHHs),
JI0Ka3aTeNbCTBO (apryMeHThI), (aKThl; THIOTE3bl, AKCHOMBI, TeopuH. JliIsg 3TOro caMocTOsTENbHO
UCIOJIb30BaTh pa3IMyHbIe BHUJBl UYTEHMs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOHCKOBOE),
MIPUEMBI CITyILIAHMUS.

— caMOMy co030asamb WUCTOYHUKM MH(POPMALMU Pa3HOTO TUIA WU Ui Pa3HbIX ayJUTOpUM, cOOI0AaTh
MH(POPMALMOHHYIO TUTHEHY U TMpaBUia HHPOPMAIIMOHHOW O€30MIaCHOCTH;

— YyMemb UCNONb306amMb KOMIIBIOTEPHbIE M KOMMYHHKAIIMOHHBIC TEXHOJIOIMH KaK WHCTPYMEHT s
TOCTIDKEHHUSI CBOMX LeJeld. YMeTh BBIOMpaTh aJCKBaTHbIC 3a7ade WHCTPYMEHTAJbHBIE IMPOTPAMMHO-
anrnaparHble CpeCTBa U CEPBHCHI.

Cpeocmeom ¢hopmuposanus To3HaBaTelbHbBIX Y VY]l ciykaT yd4eOHBIA MaTepuanm U TMPEKIE BCEro
MPOIYKTUBHBIC 3aJaHUs y4eOHHKa, TO3BOJISIONINE IPOABUTATHCS IO BCEM IIECTU JTUHUSAM Pa3BUTHSL.
1-a JIP — Hcnonb3oBaHuEe MaTEMAaTHYECKUX 3HAHHWM JJIl PEIICHMs Pa3IMYHBIX MATEeMAaTHMYECKUX 3adad U
OLICHKH IOJIyYEHHBIX PE3YJIbTATOB.
2-51 JIP — COBOKYITHOCTh YMEHHI 1O MCTIOIH30BAHUIO JI0KA3ATEILHON MAaTEMAaTHUECKONW PEUH.
3-1 JIP — CoBokymHOCTh yMeHHMH 1O paboTe ¢ wuHPOpMAIUEl, B TOM 4YHUCIE€ U C Pa3IUYHBIMU
MaTEMaTHUYCCKUMHU TEKCTAMHU.
4-g JIP — VYMeHus HUCHONIB30BaTh MaTeMaTHYECKHE CpPEICTBA AJIsi HU3YUYEHHUS U OMKMCAHUSA PEATbHBIX
MPOLECCOB U SIBJICHUI.
5-s JIP — He3aBUCUMOCTh ¥ KPUTHYHOCTH MBIIILICHHUS.
6-1 JIP — Boiist ¥ HACTOMYMBOCTE B JOCTUIKEHUH 1IEJIH.

Kommynuxamuenwvie YY/I:

7 — 9-it Knaccwt
— CaMOCTOSITEIIbHO Op2aHu306bi6ams y4eOHOE B3aUMOJCHCTBUE B TpyIie (ompeaensaTh oOlue e,
JIOTOBApUBATHCA APYT C APYTOM H T.1.);

— OTCTauBas CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEpKaas ux pakramu,

— B IUCKYCCUU yMemb Gbl0GUHYMb KOHTPAPTYMEHTHI,

—  YUYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM HpU3HABAMb ONIMOOYHOCTD

CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;
— TIOHMUMAas TO3UIMIO JAPYTOro, pa3ziuiams B €ro peud: MHEHuEe (TOUKYy 3pEHUs), J0Ka3aTelIbCTBO
(aprymenTsl), hakThl; TUTIOTE3bI, AKCHOMBI, TEOPUH;

—  YMemb B3TJISIHYTh HA CUTYAIIUIO C UHOW TIO3UIIUU U 00208ApUEAMbCsL C TIOIBMH UHBIX TIO3UIUH.

Cpeocmeom  ghopmuposanuss KOMMYyHUKATHUBHBIX Y VY]l ciy’)kaT TEXHONOTHs MPOOIEMHOrO aMaora
(moOy>XTaroIIHil ¥ MOIBOISAIINI TUAJIOT) U OpraHu3anus paboThl B MAJIBIX T'PYIINAX, TAK)KE UCIOJIb30BAHNE
Ha ypOKax 3JIEMEHTOB TEXHOJIOTUU POYKTUBHOTO YTEHUSI.

IIpeamerHbIe:

1) ymenue paboTaTh C MaTEMAaTHYECKUM TEKCTOM (CTPYKTYpHUpPOBaHHE, H3BIICUYCHUE HEOOXOIUMOU
nH(popMaIuM), TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIH B YCTHOM M MHCHMEHHOW pEUYH, MPUMEHSS
MaTeMaTUYeCKyl0 TEPMHUHOJIOTHI0O M CHMBOJIMKY, HCIIOJB30BAaTh pPa3jUYHbIE S3BIKM MAaTEMAaTUKHU
(cmoBecHbIN, CUMBOJIMYECKUH, Tpaduueckuii), 0OOCHOBBIBATh CYXKICHHS, MPOBOJUTH KIACCHU(PHUKALUIO,
JTIOKa3bIBATh MATEMAaTHUYECKUE YTBEPKICHNUS;

2) BnajgeHue 0a30BBIM TMOHATHHHBIM allapaTOM: HWMETh MPEJACTAaBICHHE O 4YHCIE, BJaJcHUE
CHUMBOJIbHBIM SI3BIKOM alreOpbl, 3HaHWE JJIEMEHTApHBIX (DYHKIMOHAIBHBIX 3aBUCUMOCTEH, (hOpMUpOBaHHE
MIPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE M O Pa3IMYHBIX CIIOCO0ax HX
U3ydeHusi, 00 0COOEHHOCTSX BHIBOJIOB U IIPOTHO30B, HOCAIIIUX BEPOSITHOCTHBIN XapaKkTep;

3) yMeHHe BBHINOIHATH aaredpandeckue MmpeoOpa3oBaHUs PallMOHAIBHBIX BBIPAKEHHUH, TPUMEHATH HX
JUTSL peIlieHuUs] yUeOHBIX MaTeMaTUIECKIX 33714 U 33]1a4, BOZHUKAIOIIUX B CMEKHBIX YUEOHBIX MMPEAMETAX;



4) yMeHHEe TIOJIb30BaThCS MaTeMaTHYeCKUMH (DOpMyJIaMH U CaMOCTOSTEIBHO COCTAaBIIATH (HOPMYIIBI
3aBHCHMOCTEH MEXKIy BeTU "IMHAMH Ha OCHOBE O0OOIIECHHS YaCTHBIX CITy4aeB U IKCIIEPUMEHTA;

5) yMeHwue periaTh JIMHEHWHbIC  KBAJIPATHBIC YPABHCHUS U HEPa "BEHCTBA, a TAKXKE MPUBOJAUMbIC K HUM
YpaBHECHHS, HEPABCHCTBA, CHCTEMbI; TIPUMEHATh TpadUyecKue TMPEACTABICHUS I pEHICHUS W
UCCIIEIOBaHMs YpaBHEHUHN, HEPABEHCTB, CUCTEM; IPUMEHAThH MOJYYCHHbIE YMEHUS JUIsl pelIeHHs 3a7a4 U3
MaTEeMaTUKHU, CMEXHBIX TPEIMETOB, MPAKTUKH;

6) oBiageHHE CHCTEMOW (DYHKIIMOHAIBHBIX MOHATHH, (QYHKIHO HAIBHBIM S3BIKOM M CHMBOJIMKOM,
yMEHHE CTpOUTh Trpaduku (QYHKIMNA, ONMUCHIBATH MX CBOWMCTBA, HCIOJIL30BaTh (PYHKIIMO "HAIHHO-
rpaduyecKkue IpeCTaBICHUS U ONMCAHMS U aHAJIM3a MAaTEMaTHYECKHUX 33]1a4 U PeabHBIX 3aBUCHMOCTEI;

7) OBJaJcHUE OCHOBHBIMH CIIOCOOAMH IPEICTABICHUS M aHalM3a CTATUCTUYCCKUX IAHHBIX; YMCHHE
peliaTh 3aa4 Ha HaX0K/IEHHUE YaCTOTHI M BEPOSITHOCTHU CITyYalHbIX COOBITHIA;

8) yMeHHe NpUMEHSTh U3YUYCHHBIC MOHATHUS, PE3YJIbTAThl U METO/IbI IIPU PEUICHUU 33]a4 U3 Pa3IMYHbIX
pa3zenoB Kypca, B TOM YHCIE 3aJa4, HE CBOIALIMXCA K HEMOCPEICTBEHHOMY MPUMEHEHHIO W3BECTHBIX
QJITOPUTMOB.

Ilo okonuanuu uzyuenusn Kypca y4aujuiica Moycem Hayuumsca:

e Aujredpa-7/
Hcnonvzoéams NpU pelICHUH MaTeMaTHUECKUX 3ajjad, UX OOOCHOBAaHMM U NPOBEpPKE HalJIEHHOIO
pelIeHrs 3HaHUE O:
- HaTypalbHBIX, LIEJbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX, IeHICTBUTEIBHBIX YUCIIAX;
- CTENEHM C HAaTypaJIbHBIMH [10KA3aTeNsIMU U UX CBOMCTBAX;
- OJHOWJIEHaX W MpaBujiax ACUCTBUI ¢ HUMH;
- MHOI'O4WICHaX M MpaBUJIaX JICUCTBUM C HUMU;
- (dopMyrax COKpalIEHHOTO YMHOXEHHUS;
- TOXKJECTBaX; METOJaxX J0Ka3aTelbCTBA TOXKECTB;
- JINHEHHBIX YPaBHEHUSAX C OJJHOW HEM3BECTHOM M METOJIaX UX PELICHHUS;
- CUCTEMaXx JIBYX JIMHEHHBIX YPaBHEHHUH C IByMsI HEU3BECTHBIMU U METOJAaX X PEILICHUSI.
- B8bINOHAMb IEUCTBUS C OJHOWIEHAMU U MHOTOYJICHAMU;
- Y3Ha6amv B BBIPAXKEHUAX (GOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSATH UX;
- packnaovliéams MHOTOUIECHBI HA MHOXKUTEIIN;
- 8bINOIHAMb TOKAECTBEHHBIE Pe00pa30BaHMs LEbIX allreOpanuyecKuX BbIpaKeHUIH;
- 00Ka3vl8ams MPOCTENIIINE TOXKECTBA;
- HAaxooums YWCJIO COYETAHUM U YHCIIO pa3MELIeHHI;
- peuiams TUHEWHbIE ypaBHEHUS C OJHON HEU3BECTHOM;
- peuwiams CUCTEMBI IBYX JMHEWHBIX YpaBHEHUH C IByMsI HEM3BECTHBIMH METOJIOM MOJCTAHOBKHU U
METO/IOM alre0panvecKkoro CIOXKEeHHUS;
- peuwiamsb TEKCTOBBIE 3a/1a4M C TOMOLIbIO JMHEWHBIX YPAaBHEHUHN U CUCTEM;
- HaxXoO0umb PEIIeHUs (OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX HCIHOJIBb3YIOTCS
MaTeMaTHYeCKHUEe CPEJICTBA;
- co30asamp NPOAYKT (pe3yibTaT MPOEKTHON AEATENIbHOCTH), Il U3YyYeHUs M OMMCAaHUS KOTOPOIro
UCIOJIb3YIOTCS MaTeMaTUYECKUE CPEJICTBA.
— yMemb IpeoOpa3oBbIBATh alireOpanuecKkue BhIpaKEHUS, pellaTh ypaBHEHUS C OJJTHON MEpEeMEHHOM;
— Haxooums 00JacTh onpeseneHus GyHKIUU, CTPOUTH IpadUKH MPSMON MPOMOPLHUOHATIEHOCTH U
JTUHEWHOU (PyHKIMH;
—  8bINOIHAMY NEUCTBUS HAJl CTETIEHAMHU C HaTypaJbHBIMU I10Ka3aTeIsAMU;
—  BbINOIHAMb CIOXKEHUE, BHIUUTAHNE U YMHOKEHNE MHOTOWIEHOB, PACKJIaJAbIBATh MHOTOYJIEHBI HA
MHOXKUTEJIH;
— npumeHams GOPMYJIbI COKPAIIEHHOTO YMHOKEHHUS B TPE0OPa30BaHUAX 1IETIbIX BBIPAXKEHUN B
MHOTOYJIEHBI U B Pa3JI0)KEHUH MHOTOUJICHOB Ha MHOXKUTEIIH;
— YMemb peuiaTh CUCTEMBbl JUHEHHBIX YPABHEHUH € IBYMS IEPEMEHHBIMH U IPUMEHSTH UX MPU
pELIEHNN TEKCTOBBIX 3aa4.

e Auredpa -8



Hcnonvzosams npu pelieHUM MaTeMaTHYECKUX 3aJad, UX OOOCHOBaHMHM M MPOBEpPKE HANJAEHHOTO
pelieHus: 3HaHue o:

anredpanvecKoi 1podu; OCHOBHOM CBOMCTBE IpOOH;
MpaBUJIax JCHCTBHIA C aNTreOpandecKuMu IpoOsiMHU;
CTEMEeHsIX C LIeJIBIMU [T0Ka3aTeIsIMU U UX CBOWCTBAX;
CTaH/IapTHOM BHUJIE UUCIIA;

K .
¢byakuuax y =kx+b, y= X2, Yy = —, UX CBOMCTBax U rpaukax;
X

MOHSATHH KBaIPATHOTO KOPHS U apu(METHIECKOTr0 KBaJIpaTHOTO KOPHS;

CBOWCTBaxX apu(METHUECKUX KBAPATHBIX KOPHEH;

byHKIEH Y = VX , eé cBoiicTBax u rpaduke;

bopmyIe Uit KOpHEH KBaIpaTHOTO YpaBHEHHUS,

TeopeMe Buera nis npuBeI€HHOTO U OOIIETO KBaJJPaTHOTO YPaBHEHMUS;

OCHOBHBIX METOJaX pEIICHHUs IIeNbIX pPAlMOHAIBHBIX YpPAaBHCHHI: METOJE pa3JIOKEHUS Ha

MHOXKHUTCJIM U METOAC 3aMCHBI HeI/I3B€CTHOI7I;

METOIE PEeUICHNs APOOHBIX PAllMOHATLHBIX YPaBHEHHIA;

OCHOBHBIX METO/IaX PEIICHUS CUCTEM PAllMOHAIBHBIX YPAaBHCHH.

cokpawams anredpandeckue Apoomu;

8bINOIHAMb APUPMETHUECKHIE JCHCTBUS C alreOpandecKuMu IpoOsMu;
UCNOIb306aMb CBOMCTBA CTETICHEH C IIENTBIMU TTOKA3aTENISIMU TIPU PEIICHUH 3a]1a4;
3anucbléams YMCIa B CTAHIAPTHOM BUJIC,

8bINOIHAMb TOXKICCTBEHHBIC MPEOOPA30BAHMSI PAITHOHATBHBIX BBIPAKCHUN;

y k y
cmpoums rTpaduku ¢GyHKIUH Y =Kx+b, y= X2, Y = — ¥ HCIOJIb30BATh UX CBOMCTBA IpHU
X

PCILUICHUHU 3a/1a4,

gbluUCAAMb APUPMETUUECKUE KBAIPATHBIE KOPHU;

npuMeHsamb CBOUCTBA apu(PMETHYECKUX KBAAPATHBIX KOPHEH MpHU pelIeHUH 3a/1a4;

cmpoums TpaQuK QyHKIUU Y = VX u ucronbsosars ero ceoiicTea IIPH PEIICHUH 33]1aY;

peuiams KBaIpaTHbIE YPABHEHMUSI,;

npumeHams TeopeMy Bueta npu perienun 3anad;

peuiams 1eNble pallMOHaJIbHbIE YPAaBHEHUS METOJOM pa3JOXKEHHS Ha MHOXHUTEIM U METOJIOM

3aMCHBI HeH3BeCTHOﬁ;

pewams ApoOHbIE YPaBHEHUS;

pewams CUCTEMBI PALlMOHATBbHBIX YPaBHEHUH;

peuiamsb TEKCTOBbIE 337aUl C IIOMOILBIO KBAJAPATHBIX U PAllMOHATIbHBIX YPABHEHUH U UX CUCTEM;
HaxoOums PEIIEHUsl <« KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/a4, B KOTOPBIX HCIIOJIB3YIOTCS

MAaTEMaTUYCCKHE CPCACTBA,

coszoasamo MMpOAYKT (pe3y.]'H>TaT HpOGKTHOfI ,Z[G}ITCJ'ILHOCTI/I), AJI U3YUCHUA U OIMUCAHUSA KOTOPOTO

UCHOJIb3YIOTCS MATEMATHYECKUE CPEICTBA.

— yYMETb BBINOJIHATH TOKJECTBEHHbIE IPE0OPa30BaHUs PALlMOHAILHBIX BbIPAXKECHMUI;

— HMEeTh IpeJcTaBlIeHne 00 UPPalMOHATIBLHBIX YHUCIaX, YMETh BBIOIHATH IpeoOpa3oBaHMs,
coJiepKalluX KOPHU;

— yYMETb peulaTh KBaJpaTHbIC YPaBHEHHUs, pallMOHAIbHBIC YPABHEHUS U IPUMEHATD UX K PEILICHUIO
3a1a4;

— YMETb penlaTh JIMHEHHbIE HEPABEHCTBA C OHOU ITEPEMEHHON U UX CHUCTEMBI;

— MPUMEHSTHh CBOWCTBA CTEIEHHU C IIEJIBIM ITOKa3aTeNIeM B BBIYUCICHUAX U MPE0Opa30BaHMSIX;

— HMEeTh HayvaJbHbIE MIPEJICTaBICHUS O cOOpe U TPYNIIUPOBKE CTATUCTUYECKUX JaHHBIX, UX HATJISIIHOMN
HMHTEpIpETALIH.

e Ajredpa-9
Hcnonv306ams TIpH pelIeHUN MaTEeMaTHYECKUX 3ajad, MX 00OCHOBAHWHU W TPOBEPKE HAWICHHOTO PEIICHUS
3HaHUe 0:

CBOMCTBAaX YHCIIOBBIX HCPaBCHCTB,
MCTOax pCHICHUA JIMHEUHBIX HCPABCHCTB,



- CBOMCTBaX KBaJAPaTUYHON (yHKIINH;

- MCTOAaX PCHICHHA KBaJAPATHLIX HCPABCHCTB,

- METOJIe UHTEPBAJIOB JUIsl PEIICHUs PAllMOHAIbHBIX HEPABEHCTB;
- MCTOAaX PCIICHHA CUCTCM HCPABCHCTB,

- cBoiicTBax U rpaduke GyHKIUK Y = X HpHU HATYpaTbHOM IN;

- OIpezesieHUU U CBOMCTBaX KOpPHEH cTreneHu N;

- CTEIEHSX C PAllMOHAJILHBIMU MTOKA3aTeIISIMU U UX CBOMCTBAX;

- OINpeesieHUU U OCHOBHBIX CBOMCTBAaxX apu(MeTHuecKoil mporpeccuu; Gopmysie A HaXOXKACHUS
CYMMBI €€ HECKOJIbKUX MEPBbIX YJICHOB;

- OINpeeNIeHUU U OCHOBHBIX CBOMCTBAX reOMETpPHYECKON mporpeccuu; dhopmylie sl HAXOXKACHUS
CYMMBI €€ HECKOJIbKUX MEPBbIX YJICHOB;

- (dopmyie 151 CyMMbI OECKOHEYHOM reOMETPUUECKON MPOrpeccuy Co 3HaMeHaTeJIeM, MEHBIINM 110
MOJYJIIO €TUHHULIBI.

- Hcnonv306ams CBOICTBA YMCIOBBIX HEPABEHCTB JIJ1s MpeoOpa30BaHUsl HEPABEHCTB;

- 00Ka3bl6ams MPOCTEHIIINE HEPABEHCTBA,;

- peuwiamv TUHEHHBIC HEPABEHCTBA;

- cmpoums TpaduK KBaIpaTHIYHOW (PYHKIIMU U MCIIOIH30BATh €T0 MPH PEIICHUH 33]1aY,

- pewiamsb KBaJpaTHbIC HEPABEHCTBA;

- pewiamsb pallioHaJIbHbIE HEPABEHCTBA METOIOM UHTEPBAJIOB;

- peuiamsb CUCTEMBbI HEPABEHCTB;

- cmpoump rpaduk GyHKuuM Y = X" OpU HATYpaTbHOM N ¥ UCTIONB30BaTh €r0 HPH PENICHHH 33/1a4;

HaxoO0ums KOPHH CTETICHH N,
UCNOIb306aMb CBOMCTBA KOPHEH CTENEHU N MPH TOXICCTBEHHBIX MPE00Pa30BaHUIX;

- HaxoO0ums 3HAYEHUSI CTETICHEH C PallMOHAIBHBIMH ITOKA3aTeIISIMU;

- peuiams OCHOBHBIC 331a4¥ Ha apU(PMETHUYECKYIO U TEOMETPUUYCCKYIO IPOTPECCHUH;

- Haxooums CyMMYy OECKOHEYHOW T'€OMETPHYECKOH MPOTpPecCHH CO 3HaMEeHaTeJIeM, MEHBIIUM IO
MOJTYJTFO €IUHUIIBI;

- Haxooums PEUICHHS («OKU3HCHHBIX» (KOMIICTGHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTHYeCKHUe CPeCTBA;

- co30a6ams MPOAYKT (PE3ybTaT MPOCKTHOW JEATEIEHOCTH), ISl M3YYCHUSI M OMHCAHUS KOTOPOTO

UCIONIB3YIOTCSA MaTeMaTHYECKUEe CPeICTRA.

Il. Conep:xanue yueOHOro nmpeamera «Ajaredpa»
7 -9 kaaccoB
e 7 Kiaacc:

1. BbipaxkeHus, TOKAECTBAa, YPABHECHUS.

YucnoBele BbIpakeHuss ¢ nepeMeHHbIMU. [Ipocrteiinme mnpeoOpa3oBaHMs BbIpaXXeHUH. YpaBHEHHE,
KOpEHb ypaBHEHUs. JINHEWHOE ypaBHEHHUE C OJHOM NMEPEMEHHON. Pemenne TeKCTOBBIX 3a/1ad METOA0M CO-
CTaBJIeHUs ypaBHEHUN. CTaTUCTUUECKNE XapaKTEPUCTUKH.

OcnosHnas yenrb — CUCTEMATU3UPOBATh U O0OOIIUTH CBEJCHMS O NMPEOOpPa3OBaHMIX aIreOpandecKux
BBIPAKECHUI U PELICHUU YPAaBHEHUH C OJTHON IIEPEMEHHOM.

IIepBas Tema Kypca 7 Ki1acca IBIE€TCSA CBI3YIOLIUM 3BEHOM MEXAY KypcOM MaTEMaTUKH 5—©6 KIIacCoB
U KypcoM aireOpbl. B Hell 3aKpernJistoTcsl BBIUMCIUTENbHBIE HABBIKA, CUCTEMATU3UPYIOTCA U 00001atoTCs
CBEICHUS O MPeoOpa30BaHUAX BHIPAKEHUH U PEIIEHUN YpaBHEHUH.

Haxoxnenne 3HaueHUH YHUCIOBBIX M OYKBEHHBIX BBIPDAKEHMH J]a€T BO3MOXHOCTH IOBTOPHUTH C
yYalIUMHUCS TpaBWia AEMCTBUM C palMOHaIbHBIMU YHCIAMH. YMEHHs BBIIOJHATH apupMeTHUYECKHe
JEUCTBUSL C DPALMOHAIBHBIMM YHUCIIAMH SBIAIOTCS OMOPHBIMHM JUIsl Bcero kKypca anreOpel.  Cremyet
BBISICHUTbH, HACKOJBKO MPOYHO OBJaJeidd MMM y4alllhecs, U B ciIydyae HEOOXOAMMOCTH OpPraHH30BaTh
MOBTOPEHHUE C LENbI0 JIMKBUJALMU BBIABICHHBIX MPOOenoB. Pa3BUTHIO HABBIKOB BBIYMCIEHUH JIOJIKHO
YAENATHCS Cepbe3HOE BHUMAHUE U B JAIIbHEHIIEM MPU U3YUYEHUHU APYTUX TEM Kypca anredpsl.

B cBA3u ¢ paccMOTpeHHEM BOIPOCa O CPAaBHEHHMM 3HAYEHUN BBIPAKEHHUM PACIIUPSIOTCS CBEIEHUSA O
HEPaBEHCTBAX: BBOJIATCS 3HAKH HEPABEHCTB, JAETCS MOHATHE O IBOWHBIX HEPABEHCTBAX.



[Ipu paccMoTpeHun npeodpa3zoBaHUl BEIPAKEHUN (POpMabHO-ONEpaTUBHBIE YMEHHS OCTAIOTCS Ha TOM
K€ YpOBHE, yuallMecs IOJHUMAIOTCS Ha HOBYIO CTYIE€Hb B OBJIAQJCHMM Teopueil. BBomsrcs mnoHsATHS
«TOXJIECTBEHHO PaBHBIE BBIPAKEHUSN», «TOXKAECTBO», «TOXKIECTBEHHOE IMPEOOPA30BAHHUE BBIPAKEHUI,
cojiepKaHue KOTOPBIX OyJeT MOCTOSHHO PAcKpbIBaTbCA U YIIYOJIATHCS NPU HM3YYEHUH HpeoOpa3oBaHUit
pa3IMyYHbIX alredpandyeckux BelpakeHuil. [loguepkuBaercs, 4To OCHOBY TOXIECTBEHHBIX MpeoOpazoBaHUt
COCTABJISIIOT CBOMCTBA JEHCTBUM HAJl YUCIIAMM.

YcunuBaercs posib TEOPETUUECKUX CBEJIEHUM NMpU paccMOTpeHuH ypaBHeHUH. C nenbio obecrieueHus
OCO3HAHHOTO BOCIHPUATHUS YYaIlMMHCS aJrOPUTMOB pEIICHUS YPABHEHWH BBOJIUTCS BCIOMOIATEIbHOE
MOHATHE PABHOCHIBHOCTH YpaBHEHHM, (DOPMYIUPYIOTCS U Pa3bsCHSAIOTCS Ha KOHKPETHBIX IpHUMepax
CBOMCTBAa PaBHOCUJIBHOCTHU. JlaeTcsl MOHATHE JUHEMHOIO YpaBHEHUS M UCCIEAYETCS BOIPOC O YHUCIE €ro
KOpHei. B cucreme ymnpakHeHHE 0c000€ BHUMAaHHE YICNACTCS PEIICHHIO ypaBHEHHWH Buaa ax = b mpwu
pa3nuuHbIX 3HaueHusx a u Db. TIpogomkaercs padora mo (HOPMHPOBAHHIO Y YYAIIMXCS YMEHHS HCIIOJIb-
30BaTh amnmapar ypaBHEHHUH KaK CPEICTBO ISl PEUICHHsS TEKCTOBBIX 3aJad. YPOBEHb CJIOXKHOCTU 3a/ay
3]1eCh OCTAETCs TAKUM K€, KaK B 6 Kiacce.

W3yyenne TteMbl 3aBeplIaeTCsd O3HAKOMJICHHEM YYalllUXCS C MPOCTEUIIMMH CTaTHCTUYECKUMU
XapaKTepUCTUKAMU: CPEAHUM apu(PMETHUYECKUM, MOJION, MEAMAHOM, pa3MaxoM. Y4Jaliuecs JA0JDKHBI YMETh
MCIOJIb30BaTh ATH XapaKTEPUCTHUKU JJIsl aHAINU3A Psfa JAaHHBIX B HECIOKHBIX CUTYalIUAX.

Konmponvnvix pabom: 1
2. CreneHb ¢ HATYPAJIbHBIM IOKa3aTeJIEM.

CreneHp ¢ HaTypalbHBIM MOKasaTeleM H ee cBoiicTBa. Opmounen. dynkimuu y = X%, y = x° U HuX
rpadukH.

OcnosHas yenrb — BBIPAOOTATh YMEHHE BBIMONHATH ACWCTBUS HAJX CTENEHSMH C HaTypaJbHBIMHU
MOKa3aTessIMHU.

B nanHoi#l TeMe maercst ompenenieHue CTENEHU C HATypajbHBIM IMOKa3zareneM. B kypce marematuku 0
KJIacca ydJaluecs: y)Ke BCTPeYaIUCh ¢ MpUMepaMH BO3BEACHUS YHCENl B CTENEHb. B CBSA3M ¢ BBHIUHCICHHEM
3HaYEeHUH CTemeHu B 7 Kjacce JaeTcss IMPEJCTaBICHME HAaXOXJIECHWU 3HAUYEHUH CTENEHU ¢
MOMOUIBI0  KalbKyJisiTopa.  PaccMaTpuBaroTCsi CBOMCTBa CTENEHHM C HaTypallbHbIM Toka3aTesneM. Ha
IpUMepe  J0Ka3aTelIbCTBA  CBOICTB CTENEHU Yy4alluecs BIEPBbIE 3HAKOMSATCS C JI0KA3aTeIbCTBaMH,
MIPOBOAMMBIMU Ha anreOpanueckoM matepuaie. CBOMCTBA CTENEHH ¢ HATYypalIbHBIM MOKAa3aTENeM HAXOJAT
NPUMEHEHUE MPU YMHOXEHUU OJHOWIEHOB M BO3BEIECHUU OJHOWIECHOB B cTeneHb. [Ipu HaxoxaeHun
3HAa4EeHUH BBIPAKEHMI, COAEPIKAIMX CTENEeHH, 0c000€ BHUMaHME ClIeAyeT 0OpaTUTh Ha MOPSJIOK JeHCTBUI.

PaccmoTpenne GyHKIMIA y = X°, y = X° MO3BONSET MPOJOKUTH paboTy MO (OPMUPOBAHUIO YMEHHIL
CTPOUTH U 4MTaTh rpaduku GpyHKuui. BaxkHo oOpaTuTh BHMMaHUE ydalluxcs Ha OCOOEHHOCTH rpaduka
dyHKIEE y = X% TpadUK MPOXOAMT Yepe3 HAuano KOOpAHHAT, och Oy SBISETCA €ro OChl0 CHMMETDHH,
rpaduK pacnojokKeH B BEpXHEH MOIYyIIOCKOCTH.

VMeHHe cTpouTh Tpaguku GYHKIMHA y = X Uy = X° HCIHONB3yeTcsl i 03HAKOMJICHMS yYaIIuXCs C
rpadM4ecKuM CrocoOOM pelIeHusl ypaBHEHUH.

Konmponvnvix pabom: 1
3. MHoOro4JjeHsl.

MHuorounen. CrioxeHue, BbIYUTAHME M YMHOXEHHE MHOTIOWIEHOB. PasjojkeHue MHOrO4YJICHOB Ha
MHOKHTEIH.

Ocnogénas yenb — BbIpabOTAaTh YMEHHE BBIIOJIHATE CJI0KEHHE, BBIUYUTAHNE, YMHO)KEHHE MHOTOUJIEHOB U
pa3iIoKeHNEe MHOTOWIEHOB HA MHOXKUTEIH.

JlanHast Tema urpaetr (QpyHJIaMeHTaJIbHYIO pojib B ()OPMHUPOBAHUM YMEHUS BBIIOJHATH TOXJIECTBEHHBIE
npeoOpa3oBaHus airedpanueckux BoIpakeHHd. dopmupyembie 31ech (OopMalbHO-ONEpAaTUBHbIE YMEHUS
SIBJIAIOTCSL OTMOPHBIMU TPH W3YYEHHHM ACUCTBUM C pallMOHAIbHBIMU JpOOSIMH, KOPHSIMH, CTENEHAMU C
palOHaIbHBIMU NTOKA3aTENSIMH.

N3ydyenne Tembl HAaUMHAETCS C BBEACHMS MOHATUN MHOTOWIEHA, CTAaHJIAPTHOIO BHJla MHOTOYJIEHA,
CTeneHH MHorouwieHa. OCHOBHOE MECTO B 3TOM T€ME 3aHMMAIOT aJITOPUTMBI JEMCTBUI ¢ MHOTOWIEHAMU —
CII0O)KEHHE, BBIYMTAHNE U YMHOXKEHHUE. YUaliuecs J0JKHbI IOHUMATh, YTO CyMMY, Pa3HOCTb, IPOU3BECHHE
MHOTOYJIEHOB BCErla MOXXHO NPEICTaBUTh B BHJAE MHOrouseHa. JleMCTBHUS CIIOKEHUS, BBIUUTAHUSA U
YMHOXXEHHUSI MHOTOYJICHOB BBICTYIAIOT KaK COCTAaBHOW KOMIIOHEHT B 3aJ[aHUSAX Ha NMpeoOpa3oBaHUs LEIbIX
BbIpakeHUil. [loaTomy HeuenecooOpa3HO MepexoauTh K KOMOMHUPOBAHHBIM 3aJlaHUSIM TPEXIE, YeM
YCBOEHBI OCHOBHBIE AJITOPUTMBI.



Cepbe3Hoe BHUMaHHUE B 3TOH TeMe yJENAETCsl Pa3I0KEHUI0O MHOTOYJIEHOB HA MHOYKUTEIN C MOMOILBIO
BBIHECEHHsI 32 CKOOKM OOLIero MHOXHTENS M C IMOMOIIbI0 TpynnupoBKU. COOTBETCTBYIOLIME MPeoOd-
pa30BaHUs HAXOJAT IIMPOKOE MPUMEHEHHUE KaK B Kypce 7 Kiacca, Tak U B MOCIEAYIOIMHX KypcaX, 0COOEHHO
B JICUCTBUSX C PAIlMOHAIBHBIMU APOOSMH.

B naHHOMl Teme yuamuecs BCTpeYarOTCs C IMpUMEpPaMHM HUCIOJIb30BaHMS paccMaTpUBAEMBbIX
npeoOpa3oBaHUil MPH PEUICHWH Pa3HOOOpPA3HBIX 3a/a4, B YaCTHOCTU IPH PEIICHHH YypaBHEHHU. ITO
MIO3BOJISIET B XOJ1€ U3YUYEHHUS TEMbI IIPOAOIKUTH PaboTy 10 (OPMHUPOBAHUIO YMEHUS pellaTh ypaBHEHUS, a
TaK)Ke pellarh 3aJ1a4yd METOJIOM COCTABJIEHUsl ypaBHEHUN. B 4ynciio ynpaXxHEHUI BKIIIOUAIOTCSA HECIOKHbBIE
3aJJaHMs Ha JI0Ka3aTeIbCTBO TOXK/IECTBA.

Koumponvnvix pabom: 1
4. ®opMy.Ibl COKPAILIEHHOT0 YMHOKEHHUSI.

dopmynsl (@ + b)? = a? + 2ab + b2 (a£b)® =a® + 3a%h + 3ab? £ b3, (a £ b) (@® + ab + b?) = a® +b°.
ITpumenenue GopMys COKPALIEHHOTO YMHOKEHUS B IPEOOPa30BaHUAX BBIPAKECHUH.

Ocnosnasi yenb — BBIPAOOTaTh yMEHHWE NPUMEHATH (POPMYIBI COKPAIIEHHOTO YMHOXXEHHUS B
IpeoOpa3oBaHUAX LENbIX BBIPAKEHUH B MHOIOWIEHBI ¥ B Pa3/I0)KEHUU MHOTOYWIEHOB Ha MHOXKHTEIH.

B nmannoii Teme mponoipkaeTcss pabora 1Mo (OPMUPOBAHMIO Y YYALIMXCS YMEHHS BBIIOIHATH
TOKJECTBEHHbIE MPe0OPa30BaHus LEIbIX BbIpaxeHUH. OCHOBHOE BHUMaHME B TeMe yJenseTcs Gpopmynam
(@-b) (a+b) =a*-b% (a+b)? =a*+ 2ab + b% Yuammecs DOWKHB 3HATH TH (HOPMYIHl U
COOTBETCTBYIOLIME CIIOBECHBIE (POPMYIUPOBKH, YMETh MIPUMEHSTh UX KaK «CJI€Ba HAIIPaBO», TaK U «CIpPaBa
HaJIeBO».

Hapsiy ¢ yKa3aHHBIME paccMaTpuBaoTcs Takoke hpopmyisl (a + b)® = o+ 3a%b + 3ab? £ 0% a® + b = (a
+b) (a®> + ab + b?). OgHako oHM HAXOJAT MeHbIIee MPUMEHEHHE B Kypce, MOITOMY HE CIeAyeT M3IUIIHE
YBIIEKAThCsl BHIIIOJIHEHUEM YIPAXKHEHUH Ha UX UCIIOJIb30BaHUE.

B 3akiounTenbHON YacTW TEMbl pacCMaTpPUBACTCSl NMPUMEHEHHME Pa3IMYHbIX IPUEMOB Pa3IOKEHUS
MHOTI'OYWJIEHOB Ha MHOKUTEIH, a TaKXKe UCIOJIb30BAHUE NMPEOOPa30BaHUM 1I€NIbIX BBIPAXKECHUHN JUIS PEeLICHUs
LIMPOKOTO Kpyra 3ajad.

Konmponvnvix pabom: 2
5. ®yHKkuuM.

@OyHkuus, obsnacts onpeneneHuss GyHkuuu. Beruucnenue 3HaueHuil ¢yHkuuu no dopmyie. 'paduk
¢bynkun. [IpsiMas mponopIuoHaIBHOCTD U ee rpaduk. JIuneitHas pyHKuMs U ee rpaguk.

OcnosHas yenp — O3HAKOMHMTH YYaIIMXCSl C BaXKHEHIIMMHU (YHKIMOHAJIBHBIMU HOHATUSMH M C
rpadukamMu psIMO MPONOPLIMOHANIBHOCTH U TMHEHMHON (YHKIIMH 00I1Iero BUa.

JlaHHas Tema SBISETCS HayalbHBIM JTAallOM B CHCTEMaTHYeCKOW (PYHKIMOHAIBHOW TMOATOTOBKE
yYammxcsi. 37eCh BBOISTCS TaKWe MOHATHSA, KaK (YHKIHS, apryMEHT, OOJIacTh OIpeneseHus (yHKIIHH,
rpadpuk ¢yHkuuu. OyHKIMS TpaKTyeTcs Kak 3aBUCUMOCTh OJHON TNEpEeMEHHOM OT Jpyroil. Yuammecs
MIOJIy4aroT MEPBOE MpeACTaBIeHUE O crocobax 3anaHus GyHKUuU. B naHHON Teme HaumHaercs padboTa 1o
(OpMHUPOBAHUIO Y YHALIUXCS YMEHUM HaXOAUTh MO GpopMyJie 3HaYeHHE (PYHKIMH [0 U3BECTHOMY 3HAYCHHIO
apryMeHTa, BBIIIOJIHATD Ty K€ 3ajauy 1o rpaduKy U pemarh 1o rpaguxky oopaTHyo 3a1auy.

@OyHKIMOHANbHBIE MOHATHUS MOJIYy4aloT CBOIO KOHKPETHU3ALUIO NPU U3yYeHHH JHUHEHHOW (YHKIMHU U ee
YaCTHOTO BHJAa — MPSIMOM MPOIMOPIMOHATBHOCTH. YMEHHS CTPOUTHh M YMTaTh rpadukm 3Tux (QyHKIUH
IIMPOKO MCIIONB3YIOTCS KaKk B CaMOM Kypce aireOphl, Tak W B Kypcax reoMeTpud M (U3UKH. Yuamuecs
JOJDKHBI TTOHMMAaTh, Kak BJIMAET 3HaK Kod((duiMeHTa Ha paclojoKE€HHE B KOOPAWHATHOW IMJIOCKOCTH
rpaduka pynkuuu y = kx, rne u K # 0, kak 3aBucuT oT 3HaueHH K 1 b B3aumHOe pacronoxeHnue rpaduKoB
naByX GyHKuui Buaa y = kx + b.

®opmupoBaHue BceX (PYHKUMOHATIBHBIX MOHATHHA U BBIPAOOTKA COOTBETCTBYIOLIMX HABBIKOB, a TAKKE
M3y4eHHE KOHKPETHBIX (DYHKUHN COMPOBOXKIAIOTCS PACCMOTPEHHUEM MPHUMEPOB PEaJbHBIX 3aBHCHUMOCTEH
MEX]y BETMYMHAMH, YTO CIIOCOOCTBYET YCHJICHHIO MPUKIATHON HANPaBIEHHOCTH Kypca anreOpsbl.

Konmponvnvix pabom: 1
6. Cucrembl JIMHEHBIX YPABHECHM.

Cucrema ypaBHEHMI. PemnieHne CUCTEMBI IBYX JMHEHHBIX YPaBHEHMI C JABYMsS NEPEMEHHBIMH U €r0
reoMeTpruecKas MHTeprperanus. Pemenne TeKCTOBBIX 3a/1a4 METOZOM COCTABIICHHS CUCTEM YpaBHEHH.

OcnosHas yenb — O3HAKOMHUTH YYalllUXCsS CO CHOCOOOM PpEIICHUs CUCTEM JIMHEHHBIX YpaBHEHHH C
IBYMsI TTIEPEeMEHHBIMH, BBIPA0OTAaTh YMEHHE pElIaTh CHCTEMBl YPaBHEHUH M MPUMEHSITHh MX MPH PEIICHUH
TEKCTOBBIX 3aj1au.



N3ydeHue cucteM ypaBHEHMI pacrpenensercss Mexay Kypcamu 7 U 9 kimaccoB. B 7 knacce BBOAMTCS
MOHSATUE CUCTEMBI U pACCMATPUBAIOTCSI CUCTEMBI JINHEUHBIX YPABHEHUM.

W3noxxeHne HayMHaeTCs C BBEACHHS MOHSITUS «JIMHEMHOE ypaBHEHHE C JABYMs INEepeMEHHBIMU». B
CUCTEMY YINPAXHEHUW BKIIOYAIOTCS HECJIOXHBIC 33/IaHUsSI HA PEIICHUE JTMHEWHBIX YpaBHEHUU C ByMs Iie-
PEMEHHBIMU B IIEJIBIX YHCIIAX.

dopmupyeTcst yMEHHUE CTPOUTH TpaduK ypaBHEeHUs a + by = ¢, rne a # 0 wim b # 0, npu pa3IMmIHbIX
3HaueHHsX a, b, c. Beenenue rpaduyeckux o0Opa3oB JaeT BO3MOKHOCTh HAIJISIIHO MCCIEI0BATh BOIPOC O
YHUCJIe PEeHICHUN CUCTEMBI JIBYX JIMHEHMHBIX YPAaBHEHHH C IByMs IEPEMEHHBIMU.

OcHOBHOE MECTO B JaHHOW TeMe 3aHMMAaeT M3yYeHHUE aJTOPUTMOB PELICHHS CUCTEM JIBYX JIMHEWHBIX
YPaBHEHHI C ABYMS TEPEMEHHBIMU CIIOCOOOM TMOJICTAHOBKM M CIIOCOOOM CIIOKEHHs. BBeneHue cucrem
MO3BOJISIET 3HAYUTENBFHO PACIIUPUTh KPYr TEKCTOBBIX 3aj]ad, pellaeMblX C MOMOIIBIO almapara aiareOpsl.
[TpuMeHeHne CUCTEM YIIPOIIaeT MPOLIECC MePeBOAa JaHHBIX 3a1a4U C OOBIYHOTO S3bIKA HA SI3BIK YPaBHEHUH.

Konmponvnvix pabom: 1
7. IloBTOpeHwue.
OcHosnas yenw. [1oBTOpUTD, 3aKpenUTh U 00001UTh OcHOBHBIE 3YH, mosryueHHsie B 7 Ki1acce.
Konmponvuvix pabom: 1

e 8 kiacc:

1. PaumonajbHbIe ApodH.
Paumonanshnas  apo0s. OcHOBHOE  CBOWCTBO  ApoOH, cokpamieHue japobeil. ToxkaecTBEHHBIE

. k
npeoOpa3oBaHus PalMOHANBHBIX BbIpakeHUH. OyHKIUS y = — U ee TpaduK.
X

OcnosHasi yenb — BBIPAOOTaTh YMEHHE BBIOJIHATH TOXICCTBEHHBIE MpPe0oOpa3oBaHUs palMOHATIBHBIX
BBIPAYKECHHUIA.

Tak kak JEHCTBUS C paIlMOHAIBHBIMU JIPOOSMHU CYIIECTBEHHBIM OOpa30M OIMPAIOTCS Ha JCHCTBHUS C
MHOTOYJICHAMH, TO B Hauyaje TeMbl HEOOXOJUMO MOBTOPHUTH C YyYalIUMHCS MpeoOpa3oBaHUs LEIbIX
BBIPa)KCHU.

['maBHOE MecTO B JaHHOUM TeMe 3aHUMAIOT ATOPUTMBI IEHCTBUIN IpOOsSMU. Yyaliuecs HO0JKHBI TOHUMATh,
4YTO CyMMY, Pa3HOCTb, IPOU3BEJECHHE U YacTHOE JApoOell Bcerja MOXHO IPEACTaBUTh B BHJE JPOOH.
[IpuoOperaembie B JaHHOW TeMe YMEHHUS BBIMONHATH CIOXKEHHE, BBIYUTAHHE, YMHOXXEHHE W JIeJICHHE
npo0elt SBISIOTCS OMOPHBIMU TMPE0Opa3oBaHUSAX IPOOHBIX BbIpakeHHi. [losTomMy MM clemayer yaenuTh
ocoboe BHUMaHMe. HerenecooOpa3Ho mepexoauTh K KOMOMHHPOBAHHBIM 3aJaHHsIM Ha BCE JCHCTBUS C
Ipo0siMu TIpexze, ueM OyAy YCBOEHBI OCHOBHBIC aJTOPUTMBI. 3aJaHus Ha BCE JCUCTBHUS C APOOSMU HE
JOJKHBI OBITh HW3IHUIIHE TPOMO3JKHUMH U TpyaoeMKuMu.llpu HaxoxaeHuWu 3HaueHUN Apobel marorcs
3aJlaHusl Ha BBIYMCIEHUS C TOMOIIBIO KalNbKyJIsITOpa. B naHHOW Teme paciiupsitoTcs CBEACHUS 0
CTaTUCTUYECKUX XapaKTEePUCTUKAX. BBoaurcs MOHSATUE CPEIHEr0 TapMOHUYECKOTO psaa

. k
ITOJIOXKHUTCIBHBIX YUCCII. HSyquI/IC TEMBbI 3aBCPIIACTCSA PACCMOTPCHUEM CBOHCTB Fpa(l)I/IKa Q)YHKI_[I/II/I y=—\
X

Konmponvnvix pabom: 2

2. CteneHb C HeJbIM MOKAa3aTeJeM. JJIeMeHThl CTATHCTHKH.
Crenenp ¢ 1eIbIM TOKa3aTesleM W ee cBoiicTBa. CTaHmapTHbIM B uucia. HauvanpHbie CBeneHus o0
OpraHu3alMK CTATUCTUYECKUX UCCIEAOBaHUMH.
OcHosHass yenb — BBIPA0OTATh yMEHWE NPUMEHSTH CBOWMCTB, CTENEHH C IEIBIM ITIOKa3aTrelieM B
BBIUHCIICHHUSIX U MPEoOpa3oBaHUsIX CPOPMUPOBATH HaualbHBIE MPEACTaBICHUS O cOOpe M TpyNIUPOBKE
CTATUCTUYCCKUX JTAHHBIX, MX HATJISITHOW WHTEPIPETAIINH.
B a1oit Teme opmymupyroTCsS CBONCTBa CTEMEHH C IENBIM IOKaszareiaeM. MeToJ JoKa3aTeNnbCcTBa ITUX
CBOMCTB MOKa3bIBAETCS HA IPUMEPE YMHOKEHHUS CTETIEHEH ¢ OJJMHAKOBHIMUA OCHOBAaHMAMU. JlaeTcs MoOHsATHE
0 3aIUCH 4YKCia B CTaHIApTHOM Buje. [IpUBOISATCS mMpuUMephl HUCIOJB30BAaHUS TAKOW 3amucu B (QU3UKE,
TEXHUKE U IPYTUX 00JIaCTSIX 3HAHUH.
VYyamuecss moiay4yaroT HadaldbHBIE MPEJCTaBlIeHUs 00 OpraHM3allMi CTaTUCTHYECKHUX HccleaoBaHui. OHH
3HAKOMSTCS C TIOHSATHUSMH TEHEPAIbHOM U BBHIOOPOYHOW COBOKYIHOCTH. [IpuBOmATCsS mpuMephl
MPEJICTABJICHHS CTATHCTUYECKUX JAHHBIX B BHJIE TAONHIl YaCTOT M OTHOCUTENBHBIX YacTOT. Y4YalluMcs
MpeAIaraloTcs 3aaHusl Ha HaXOXKIACHUE MO TaOJIHIE YaCTOT TaKUX CTATHCTHYECKUX XapaKTEPUCTHK, KaK
cpenHee apudMeTHUecKoe, Moja, pasmax. PaccMarpuBaeTcs BOMPOC O HATNIAJHOW WHTEPIIPETAlUU



cTaTUCTHUYeCKOW  MH(popmanuu. V3BecTHble  ydamuMcsi  CHocoObl  HAIAJHOIO  MPEICTABICHMS
CTaTUCTHYECKUX JAHHBIX C MIOMOIIbIO CTOJIOYATHIX U KPYTOBBIX IUArpaMM PACIIUPSIIOTCS 32 CUET BBEICHHS
TaKMX NOHATUH, KaK ITOJINTOH U THCTOTpamMma.
Koumponvnvix pabom: 1

3. KBaapaTHbie KOpHH.
[Tonsarue 06 uppannoHaabHBIX yucaax. OO1Me cBeJeHU O ACUCTBUTENbHBIX yicaax. KBagpaTHblil KOPEHb.
IToHATHE O HAXOXAEHUHU NPUOIMIKEHHOTO 3HAYCHMs KBaJApaTHOTrO KOopHs. CBOICTBa KBaJpaTHBIX KOPHEH.

[IpeoOpa3oBaHus BhIpaKEHUH, COACpKAIINUX KBaJpaTHbIe KOpHU. DYHKIUSA y = +/Xx , €e CBONCTBA U rpaduK.

OcHnoénas yenp — CUCTEMAaTH3UPOBATh CBEJCHUS O PALMOHAIBHBIX YHMCIAX U JaTh INPEJCTaBIEHHE 00
UppalMOHAIIBHBIX YHUCIIAX, PACUIMPUB TEM CaMbIM IIOHATHE O 4YHCIE; BbIpa0OTaTh yYMEHHUE BBIIOJIHSATH
npeoOpa3oBaHus BBIPAKEHHH, COJEPKALIINX KBAAPATHBIEC KOPHH.

B nanHOll TeMe ywalmumecs IOJy4YarOT HA4albHOE MPEICTABICHUE O MOHATUU AEHCTBUTENBHOrO uncia. C
3TOM 1LeNbl0 00OOIIAIOTCS W3BECTHBIC YYAIIMMCS CBEICHHUS O PpAIlMOHAIBHBIX 4YHciax. s BBEICHHS
MIOHATHS UPPALMOHAIBHOIO YHCJIA UCIIOIB3YETCSI MHTYUTHBHO MIPENCTABICHUE O TOM, YTO KaXAbIA OTPE30K
MMEET JUIMHY M IIOTOMY Ka)KIOM TOYKE KOOPAMHATHOM IIPSIMOM COOTBETCTBYET HEKOTOPOE YHCIIO.
IToka3biBaeTCsl, 4TO CYIIECTBYIOT TOUKH, HE MMEIOLINE PALIMOHAIBHBIX aOCLUCC.

IIpyn BBEenEeHHMM INOHATHS KOPHS IIOJE3HO O3HAKOMHUTH YYAIMXCA C HAXOXKICHUEM KOpHEH C IIOMOILIBIO
KaJIbKYJISITOPA.

OcHOBHOE BHUMaHHE YIENACTCS TOHATHIO apU(pMETHYECKOrOo KBaJpaTHOTO KOPHS UM CBOWCTBaM
apu(MeTHYECKUX KBaJIpaTHbIX KOpHEH. JlokasbIBaroTCs TEOpEMbl O KOpHE M3 MpPOU3BENEHUS U Jpodu, a

2 o
TAaKXKe TOXIECTBO a :|a|, KOTOpBIE TIOJYYalOT TPUMEHEHHE B MPEeoOpa30OBAHUAX BBIPAKEHHIA,
colepKalMX  KBajapaTHble KOopHM. CrHenuanbHOe  BHMMaHHE — yJENAETCS  OCBOOOXKIEHUIO  OT
a a
S
NCRNCENS
BBIPQ)XEHUS, COJIepKalllue KOPHM, YacTO MCIIOJb3yeTcs Kak B CaMOM Kypce ainredpbl, Tak U B Kypcax

reOMEeTpUH, aIredpbl U Hayall aHaJIn3a.
[Tponomxkaercs pabora 1Mo pa3BUTHIO (PYHKIMOHAIBHBIX NpPEACTaBICHMN ydammxcs. PaccmaTpuBaroTcs

HUPppallHOHAJIbHOCTHU B 3HAMCHATCIIC )IpO6I/I B BBIPAXXCHHAX BHA YMeHue HpeO6pa3OBbIBaTB

byHKIMA O = V6, ee croiicTsa 1 rpaduk. [lpu nzyuennn GpyHkuum y = Jx mokasbiBaeTcs ee B3aMMOCBSI3b
¢ pynxmmeit y = x?, tae x > 0.
Koumponvnvix pabom: 1

4. KBanparTnsie ypaBHeHus.
KBagparnoe ypaBHeHne. @opMyra KOpHEH KBaJApaTHOIO ypaBHEHUs. PenieHne pannoHaabHbIX YpaBHEHUM.
Pemenue 3ana4, NpuBOAAIIMX K KBaAPAaTHBIM YPAaBHEHUSAM U IPOCTEUILINM PalliOHAIBHBIM YPABHEHHUSM.
Ocnoenas yeno — BbIpaOOTaTh YMEHUS pelllaTh KBaJlpaTHbIE YpaBHEHUS W IMPOCTEHIINE pallMOHalIbHbIE
YPaBHEHUS U IPUMEHSATH UX K PELICHUIO 3a/1a4.
B Hauane Tembl NMPHUBOJATCS MPUMEPHI PELICHUS HEMOJHBIX KBAaJAPAaTHBIX ypaBHEHUH. DTOT Marepual
CHUCTeMaTu3upyercs. PaccmaTpuBarOTCsl aNrOpUTMBbl PELICHUS HEMOJHBIX KBaJApaTHBIX YPaBHEHHU
Pa3INYHOTO BHJIA.
OCHOBHOE BHMMAHHE CIEAyeT YJAENUTh PelleHHI0 ypaBHeHu# Buia ax’ + bx + ¢ = 0, rme a # 0, ¢
UCIOJIb30BaHUEM (QopMyJibl KopHel. B naHHON TeMe ydwaiiuecs 3HakomsTcs ¢ Gopmyinamu Buera, Bbipa-
KAIOIUMHU CBSI3b MEX]ly KOPHSIMH KBaJpPaTHOTO ypaBHEHUA U ero koddduuuenramu. OHU HCTIONB3YIOTCS B
JANbHENIIEM TIPH JI0KA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUM KBAJAPATHOIO TPEXUIEHA HA JIMHEHHBIE
MHOYUTEH.
VYuyaiuecs oBl1aieBalOT CIOCOOOM pelIeHUs IPOOHBIX pallMOHAIBHBIX YPaBHEHHM, KOTOPBIM COCTOUT B TOM,
YTO pelIEHUWE TaKUX YPAaBHEHMM CBOAMTCS K PELICHUIO COOTBETCTBYIOIUMX LIEIbIX YPaBHEHHUU C
MTOCJIETYOIIM HCKIIFOYEHUEM ITOCTOPOHHUX KOPHEH.
N3yueHne NaHHOW TEeMbI MO3BOJIIET CYIIECTBEHHO PACIIUPUTHL almapar YPaBHEHWUM, UCIOJIb3YEMBbIX IS
pelnIeHus TEKCTOBBIX 3a4ad.
Koumponvnvix pabom: 2

5. IlloBTOpEHME.

OcnosHas yenv. [10BTOpUTSH, 3aKpenuTh U 00001MTH OcHOBHBIE 3YH, nosyueHHsle B 8 Kiacce.
Konmponvnvix pabom: 1



e 9 KkJacc
1. HepaBeHncrtBa.
UucnoBsle HEpaBeHCTBA M MX cBoiicTBa. [lousieHHOE ClOKE€HHME M YMHOXXEHHME YHUCIIOBBIX HEPABEHCTB.
JIuneiiHble HEPAaBEHCTBA C OJHOW IEPEMEHHON U UX CUCTEMBI.
OcHoénas yenb — O3HAKOMUTh yYalIUuXcs ¢ IPUMEHEHHE: HEPABEHCTB JIsl OLICHKU 3HaUE€HUHN BbIPAXKECHUH,
BbIpabOTaTh yYMEHHE pellaTh JMHEHHbIE HEPaBEHCTBA C OJHOW MEepeMEeHHOM M ux cucrembl. CBOHCTBa
YHCIIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3zy, Ha KOTOPOW OCHOBAHO DPEUICHHE JMHEWHBIX HEPAaBEHCTB C
OJIHOM nepeMeHHOW. T peMbl 0 MOWIEHHOM CIIO)KEHHH M YMHO)XCHHHM HEPAaBEHCTB HAXOIUTh NPUMCHECHHE
IIPY BBINIOJIHEHHUH NIPOCTEUIINX YIPAKHEHUH HA OLIEHKY BBIPAXKCHUH 110 METOAY IpaHuLl. BBOIATCA MOHATHSA
a0COJIIOTHON MOTPEIIHOCTH M TOYHOCTH MPUOIMIKEHUS, OTHOCUTENBHON MOrPEIIHOCTH. Y MEHUSI IPOBOJUTH
JIE€NYKTUBHBIE PACCYXkICHUS NOJy4aroT Pa3BUTHE KaK MU JI0KA3aTEIbCTBAX YKa3aHHBIX TEOPEM, TaK U IIPU
BBIIIOJTHEHUH YIIPAKHEHHUI Ha JOKA3aTeJIbCTBA HEPABEHCTB.
B cBA3M ¢ pelieHHMEM JMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: JAeTCsl IOHATHE O YHCIIOBBIX
IIPOMEKYTKaX, BBOAATCS COOTBETCTBYIOIINE Ha3BaHUA M 0003HaYeHUs. PaccMOTpeHMIO CCTEM HEPAaBEHCTB
OJTHOW TMEepEeMEHHOH MpPEIIECTBYET O3HAKOMIICHUE yYallluXCs C MOHATUAMU IMepecedyeHust U 00beInHEHHS
MHOKECTB.
[Ipu perenny HepaBEHCTB MCHOJb3YIOTCS CBOMCTBA PaBHOCHJIbHBIX HEPABEHCTB, KOTOPBIE Pa3bACHSAIOTCS
Ha KOHKpETHBIX npumepax. Oco0oe BHUMAaHUE CIEAYeT yIeNUTh OTpabOTKe YMEHMs peuiar npocTeiiine
HEpaBEHCTBA BUjIa ax > b, ax < b, 0CTaHOBUBILKUCH CIICUATBLHO Ha cay4ae, koraa a < 0.
B 310l TeMe paccMaTpUBAETCs TAKXKE PEIICHUE CUCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOI,
B YaCTHOCTH TaKHX, KOTOPbIE 3alIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Konmponvnvix pabom: 1
2. Ksaapatuunasi yHkuus.
@Oynkuus. CpoiictBa ¢yHkuuid. KBaapaTHbeiil TpexwieH. PasnojkeHue KBaJpaTHOrO TpexwieHa Ha
MuO)uTenn. Oynkus y = ax? + bx + ¢, ee cpoiicTBa u rpaduk. CTenennas GpyHKIHs.
OcnosHas yenb — paclIUPUTh CBEACHUS O CBOMCTBaX (YHKUMH, 03HAKOMUTH y4alllUXCs CO CBOICTBaMU U
rpaduKoM KBapaTUUHON PyHKUHMH. |
B Hauane TeMbl cucTeMaTH3UPYIOTCS cBeieHus 0 QyHKIUAX. [IOBTOPSIOTCS OCHOBHBIE MOHSATUA: (PYHKLUA,
apryMeHTt, o0iacTh ompenesneHuss QyHKuuu, rpaduk. JlaroTcs MOHATHS O BO3pAacTaHUM W yOBIBAHUU
GyHKIMH, TPOMEXYTKax 3HAKOMOCTOSHCTBA. TeM caMbIM co3faercs 0asza /sl YCBOEHUS CBOMCTB
KBaJIpaTUYHOM W CTENeHHOM  (QYHKUMHA, a Takke JUIs JajbHEHIIero yriyOsieHus (QyHKIHOHAJIbHBIX
IpEeJCTaBICHUN IPU U3yYeHUHU Kypca aareOpsl U Hayasl aHaIu3a.
[loAroToBUTENBHBIM IIArOM K M3YUYEHUIO CBOMCTB KBAJApPAaTUYHON (QYHKIUM  SBISETCA TaKke
pacCMOTpPEHHME BONpPOCA O KBAaJAPaTHOM TPEXUIEHE M €ro KOpHAX, BBIIEICHUM KBajapaTa JBY4YJICHA U3
KBaJIpaTHOT'O TPEXWIEHA, pa3JI0’KEHUHU KBAJPAaTHOTO TPEXUIEHAa HA MHOKUTEIH.
U3ydeHne KBaipaTH4HOH (GYHKIMH HAyMHAETCA C PAcCMOTpeHHs (GYHKIMH y = ax’, ee CBOHCTB H
ocobeHHOCTeit Tpaduka, a TaKkKe APYTHX YACTHBIX BUIOB KBAJAPATHUHON QyHKIME — (GyHKIHH y = ax’ + b,
y = a (X - M), DTH CBeJeHNs UCTIONB3YIOTCS TIPH U3YYEeHHH CBOMCTB KBAIPATHUHOM (DYHKIHHI 0OIIEro BU/A.
BaxHO, YTOOBI yUaIIyuecs TTOHSIIH, 4TO rpaduK GyHKIMH y = ax> + bx + ¢ MoXkeT ObITh ITOTy4eH U3 TpaduKa
dynkiuu y = ax? ¢ MOMOIIBIO ABYX MapalienbHbIX MepeHocoB. IIpueMbl mocTpoenus rpaduka hyHKIHT Y =
ax’ + bx + ¢ oTpabaThIBAIOTCA HAa KOHKPETHBIX TIpHMepax. [Ipu 5ToM 0coboe BHUMAHUE CIIEyeT YAeTHTh
(OpMHUPOBAHUIO y YYaIIMXCSl YMEHMs yKa3blBaTh KOOPJIMHATHI BEPIIMHBI MapadoIibl, €€ OCh CUMMETpUH,
HalpaBJieHUE BeTBEH MapadoJIbl.
[Tpu u3ydeHuu >TOM TeMbl AajbHeMIee pa3BUTHE MOJIy4YaeT YMEHHE HAXOAUTh MO TpaduKy MPOMEKyTKH
BO3pacTaHus U yObIBaHUS (PYHKIIMH, @ TAKXKe MPOMEKYTKH, B KOTOPHIX (PYHKIIMS COXpaHsET 3HaK.
VYuyamuecs: 3HaKOMSTCSI CO CBOMCTBaMU CTETIEHHOW (QYHKIUHM y = X" IIPU YETHOM M HEYETHOM HaTypalbHOM
nokasaresie 1. BBoauTcs moHsTe KopHS ra-il creneHd. OHM MONYyYarOT MPEACTABICHUE O HAXOKICHUHU
3HAYeHU KOPHS C MOMOIBIO KaIbKYJIATOPA, IPUYEM BBIPA0OOTKA COOTBETCTBYIOIMX YMEHUH He TpeOyeTcs.
Konmponvnvix pabom: 1
3. HepaBeHcTBa ¢ 0/1HOIi epeMeHHOI
Llensle ypaBHenus. J[poOHble pannoHalbHbIE ypaBHeHUs. HepaBeHCTBa BTOpPOW CTENEHH C OJHOU
IIepEMEHHON. MeTo1 HHTEPBAJIOB.
OcHoenass yenp — CHUCTEMATH3UPOBATh U OOOOIIMTH CBEAEHUS O PpEUIeHHH LEeNIblX U APOOHBIX
PAIMOHATBHBIX YPAaBHEHHI C OJHOM MepeMeHHOMH, chOpMHpPOBATh YMEHHE PellaTh HEPABEHCTBA BUJA ax> +
bx +¢ >0 mm ax>+ bx + ¢ <0, rme a# 0.



B sT0il Teme 3aBepiiaeTcs U3ydeHUE palMOHAJIbHBIX YPAaBHEHHUN C OJHOM MepeMeHHO. B cBsA3uM ¢ 3TUM
MPOBOAMTCS HEKOTOpOoe 00001IeHre U yriyOiaeHne cBeIeHud 00 ypaBHEHUSX. BBOMSTCS MOHSATHS LEIOTO
pPalMOHAJIBHOTO YPaBHEHUS W €ro CTENECHH. Y4Yalluecss 3HAKOMSATCS C PEIICHHEM YPAaBHCHUM TpeTben
CTENIEHU U YETBEPTOMl CTENEHU C MOMOUIbIO PA3JIOKEHHUS HAa MHOXXMUTEIM U BBEACHMSI BCIOMOIATEIbHOU
nepeMeHHO. MeTo perieHus: ypaBHEHUI yTeM BBEIEHUs BCIOMOTaTeNIbHBIX IEPEMEHHBIX OyA€T IHUPOKO
MCIIOJIB30BATHCS B JAJbHEUIIEM MPU PEIICHUH TPUTOHOMETPUUYECKHX, JIOTAPU(PMUYECKIX U JAPYTHX BUIOB
YpaBHEHU.
PacmmpsiroTcss cBeeHUS O peIIeHWH JPOOHBIX PAIMOHAIBHBIX YpaBHEHHUH. Ydarimecs 3HAKOMATCS C
HEKOTOPBIMHU CIIELIUAJIBHBIMU IIPUEMaMU PELICHHs TAKUX YPAaBHEHUM.
dopMHUpOBaHUE YMEHHIA pelllaTh HEpaBeHCTRA BUAA ax> + bx + + ¢ > 0 umu ax? + bx + ¢ <O, rne a # 0,
OCYILECTBIISICTCS C ONOPON Ha CBEJIEHUs O rpaduKe KBaApaTUUHON (QYHKIUH.
Vyamuecss 3HAKOMATCS C METOJOM MHTEPBAJIOB, C IIOMOILBIO KOTOPOIO PpELIAIOTCS HECIOKHBIE
palOHaIbHBIC HEPABEHCTBA.
4. HepaBeHcTBa c AByMs NlepeMeHHbIMHU

VYpaBHeHUe ¢ ABYMs NIepeMEHHBIMH U ero rpaduk. CucTeMbl ypaBHEHUN BTOpPOM cTeneHu. Pemenue
3aa4 C IOMOIIBIO CHCTEM YpPaBHEHUM BTOpOM creneHH. HepaBeHCTBa ¢ OByMs NEPEMEHHBIMHM U HUX
CUCTEMBI.
OcnosHas yenb — BBIPAOdOTaTh YMEHHE PElIaTh MPOCTEHIINE CUCTEMBI, COACPIKAIINe YpaBHEHUE BTOPOM
CTEIECHHU C ABYMs [IEPEMEHHBIMH, U TEKCTOBBIE 33JJa4H C IIOMOIIBbIO COCTABICHHS TAKMX CUCTEM.
B nanHOI Teme 3aBepliaeTcs M3y4EHHE CUCTEM YpaBHEHHUI C ByMs NepeMeHHbIMU. OCHOBHOE BHUMAaHHE
YIAESAETCSI CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHUU IIEPBOM CTEIEHH, a IPyroe BTOPOH.
W3BecTHBIN yyamuMmcs croco0 IOJCTAHOBKM HAaXOAWUT 3/1€Ch JalibHEHIIee NPUMEHEHHE U I103BOJISIET
CBOJIUTB PELIEHUE TAKUX CUCTEM K PEIICHUIO KBAaJAPAaTHOTO YPABHEHHUS.
O3HakOMJIEHHE Y4YallluXCsl C MPUMEPAMU CHUCTEM YpaBHEHUH C ABYMs INEPEMEHHBIMH, B KOTOpBIX 00a
YPaBHEHUsI BTOPOI CTENEHH, JOJKHO OCYIIECTBIATHCS C JOCTATOUYHOM OCTOPOKHOCTBIO M OIPaHUYHMBATHCS
IIPOCTEUIINMHU ITPUMEPAMHU.
ITpuBneueHre M3BECTHBIX ydyallUMCs I'paUKOB MO3BOJISIET MPUBECTH HPUMEPHI IpaUUYECcKOro peleHus
cucreM ypaBHeHHU. C MOMOIIBIO TPaQUUECKUX MPEICTABICHII MOKHO HATJISTHO NIOKA3aTh YYalIUMCS, YTO
CUCTEMBI JIByX YPaBHEHHH C IByMs IIEPEMEHHBIMH: BTOPOM CTEIIEHU MOTYT UMETh OAHO, /1BA, TP, YETHIPE
pelIeHNs WK HE UMETh PEIICHUH.
Pa3zpaOoTanHblii MaTeMaTHUYECKUI ammapaT MO3BOJISET CYIIECTBEHHO PACIIUPUTh KIJIACC COJEP’KATEeNbHBIX
TEKCTOBBIX 3aJ1a4, PEIIAEMBIX C IOMOIIBIO CUCTEM YpaBHEHUI.
N3ydyeHune TeMmbl 3aBepuIacTCsd BBEICHUEM IIOHATUN HEPAaBEHCTBA ABYMsI INEPEMEHHBIMH M CHCTEMBI
HEpPaBEHCTB C JByMs InepeMeHHbIMH. CBelneHus o Trpadukax YypaBHEHHM C JByMs I€pEMEHHBIMH
UCHOJIB3YIOTCA TNPU WIIKOCTPALUA MHOXKECTB PEIICHWH HEKOTOPBIX NPOCTEHIIMX HEPABEHCTB C ABYMs
MIEPEMEHHBIMHU U UX CHCTEM.
Koumponvnvix pabom: 2

5. DJleMeHTbI NPUKJIAJIHOH MaTeMATHKH.

Marematnueckoe MonenupoBanue. IIponentneie pacuersl. [IpubnuxenHbsle BbruucieHus. OCHOBHBIE
npaBwia KOMOMHAaTOpUKH. OTHOCHUTEIbHASI YaCTOTa M BEPOSITHOCTh CllydailHOTO coObiTus. Knaccuueckoe
olpezieNieHue BeposTHOCTU. HauanbHble CBEIEHUS O CTAaTUCTHKE.

OcHoénas yenp — O3HAKOMUTH Yy4YalIUXCA C TOHSATHUSMU NEPECTaHOBKU, pa3MEIICHMs, COYETaHUs U
COOTBETCTBYIOIIUMH (OpPMYyJIaMu Ui MOJACYETa MX YMCJa; BBECTHU IMOHATHUS OTHOCHUTENBHOW YacTOTHI U
BEPOATHOCTH CIy4aifHOTO COOBITHSI.

W3yuenue TeMbl HAYMHACTCS C PEIICHHs 33/1a4, B KOTOPBIX TPEOYEeTCsl COCTaBUTh T€ MJIM MHbIE KOMOMHALIUU
3JIEMEHTOB U TOJCYUTATh MX 4YHuCIO. Pa3bsicHAeTcs KOMOWHATOPHOE NPABUIO YMHOXEHHS, KOTOpPOe
UCTOJb3YeTCsl B JaJbHEHIIEeM MpU BbIBOjAE (OpPMYJ JUIS MOJCYETA YHCIIAa MEPEeCTaHOBOK, pa3MELICHUH U
couetanuil. [Ipu u3ydyeHuu nanHHoro mMaTtepuaia HEOOXOAMMO OOpaTUTh BHUMAHHUE yUaIllMXCs Ha pa3indue
MOHATUH «pa3MeIleHHe» U «codeTaHue», CHOPMHUPOBATh Y HUX YMEHHUE ONpeNesiTh, O KAKOM BHJIE KOM-
OWHaIMi UAET pedb B 3aj1a4e.

B nanHOll Teme yuammecs 3HaKOMATCSA C Ha4aJbHBIMHM CBEIEHUSIMU M3 TEOPUM BEpOATHOCTEW. BBomsTCA
MOHATHUSL «CIyyailHOE COOBITHE», «OTHOCHUTENIbHAS 4YacTOTa», «BEPOSATHOCTh CIy4aHOTO COOBITHS.
PaccmarpuBaroTCs CTAaTUCTUYECKUI M KJIIACCHYECKUM MOIAXOJbI K ONPEIEICHUIO BEPOSITHOCTH CIIy4ailHOTrO
coObITHs. BaxkHO 0OpaTuTh BHUMaHME YYALIMXCS HA TO, YTO KJIACCHMYECKOE OIpEeIesIeHHEe BEpOSTHOCTH



MOKHO TNPUMEHSTh TOJBKO K TaKUM MOJEISM pealbHbIX COOBITHH, B KOTOPBIX BCE MCXOJbI SBISIOTCS
PaBHOBO3MOXKHBIMHU.
Konmponvnvix pabom: 1

6. UmciaoBble MoC1€10BATEIHLHOCTH.
YucnoBsle MOCIeI0BaTENbHOCTU. ApudMeTHieckasl U reoMeTpudeckast mporpeccuu. @opmyibl 1M-ro 4ieHa
¥ CyMMBI TIEPBBIX N YWICHOB Mporpeccuu. beckoneyHo yOpiBaroiast reoMeTpuiecKas Iporpeccusi.
Ocnognas yenp — AaTh MOHATUS 00 apu(METHYECKOW M TeOMETPUYECKONM MPOTPEecCHsiX KakK YHCIIOBBIX
MOCJIEIOBATEIBHOCTAX 0CO00T0 BU/A.
[Ipu m3ydyeHUn TeMbl BBOJUTCS MOHITHE MOCIEIOBATEILHOCTH, PAa3bICHIETCS CMbICI TepMUHA «N- diieH
MI0CJIeIOBATEIbHOCTHY», BBIPAOATHIBAECTCS YMEHHE HCIOJIb30BAaTh MHAEKCHOE 00O3HAueHHE. DTHU CBEICHUS
HOCSIT BCIIOMOTATENIbHBIM XapaKkTep U HCMIOJIBb3YIOTCS ISl U3Y4YeHHs] apu(PMETUUECKON U TeOMEeTpUYEeCcKOi
IIPOrpeECCUi.
Pa6ora ¢ dopmynamu N-ro ujgeHa U CyMMBbI NEPBBIX ra YICHOB IPOrPECCHil, HOMHUMO CBOETO OCHOBHOTO
Ha3HAYEHUS, TO3BOJIICT  HEOJHOKPATHO  BO3BpallaTbcs K BBIYMCICHHUSM,  TOXIECTBECHHBIM
peo0pa3OBaHUAM, PEIICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapakTepUCTHYECKHE CBOMCTBA apU(PMETHUECKOM M TIeOMETPUYECKOH Mporpeccui,
YTO TMO3BOJSET PACHIMPUTH KPYT MpeiaraeMbIx 3aau.
Konmponvnvix pabom: 1

7. IloBTOpEeHHE (MTOTOBOE)

OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 00001mUTh OcHOBHBIE 3Y H, mony4yenusie B 9 kiacce.
Konmponvnvix pabom: 1

I11. TemaTnueckoe IVIAHUPOBAaHUE C ONIPEACICHUEM OCHOBHBLIX BUI0B yqeﬁﬂoﬁ JACATCJIbHOCTH.

B TemaTtnueckom IJIaHUPOBAHUHN pa3JCJ]Ibl OCHOBHOI'O COACPKAHUA I10 anre6pe p8,36I/ITI)I Ha TEMbI B
XPOHOJIOTUHU MX U3YUYCHHS, TI0 COOTBETCTBYIOIIUM yueOHHKaM «AireOpa — 7 », «Anredpa — 8 », «Anredpa —
9».

OCOOCHHOCTBIO TEMAaTHYECKOTO TUTAHUPOBAHMSI SIBISETCS TO, YTO B HEM COJCPIKUTCS OIHMCaHUEC
BO3MOXXHBIX BHJIOB 00Pa30BaTEIbHOI 1eATEeJbHOCTH YYAIIUXCS B IIPOIECCE YCBOCHUS COOTBETCTBYIOIIE-
ro COJEp)KaHWs, HANpPaBICHHBIX Ha JOCTHKEHHE IOCTABJICHHBIX IeNell o0yueHus. DTO OpUEHTHPYET
YUUTENSI Ha YCUJICHUE JCSITEIIbHOCTHOTO MOJIX0/a B 00yYeHUH, HAa OPTaHU3allUI0 pa3HOOOpa3HON yueOHOM
AesITeJIbHOCTH, OTBEUAIOIIEH COBPEMEHHBIM IMCHUXOJIOTO-TIEJarOTMYECKUM BO33PEHUSAM, Ha HUCIOIb30BaHUE
COBPCMCHHBIX TEXHOJIOTHH.

Ka.]IeH}IapHO- TEMATHYECCKOE IJIAHUPOBAHUE 110 anreﬁpe B 7 Kjacce

Jlatsl JomamHee
[POBEICHUS 3alaHuc
Kon-
Conepxanue BO
(pa3nenbl, TEMbI) 4aco

g | mmaH | dakt

1 m.1, cTp. 5—12

: Beenenue B anredpy 1 Borp. 1- 3, NeNe5(1,2),7,9.
2. Baejienue B anredpy 1 .1, Bomp.1-2, NeNe16,18
3 Bsezenue B anreopy 1 1.1, NeNe20,22
4. 1.2, NeNed0,42,

JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON 1




JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON

1.2, NeNe44,58

6. . . N .2, NeNe46,48,50
JluneitHoe ypaBHEHHE C OJHOU MePEMEHHOMN
1. N . N m.2,Ne52(1-3), 63,69,71.
JluneiiHoe ypaBHEHHE C OJHOU MepEMEHHON
8. Tnsci . N .2,NeNe52(4-6), 67,73,
HWHEWHOE YpaBHEHHE C OJHOM MepeMeHHON
9 1.3,Ne80,82,
' Pemienue 3aa4d ¢ moMoIIbO ypaBHEHUI
10. . .3, NoNe&4, 88
Pemenue 3a1au ¢ moMoIIb0 YpaBHEHHMA
11. P N m.3, Ne90,125(3,4)
EIICHHE 3a/1a4 C IOMOIIbIO YpaBHEHUI
12. . m.3,NeNe100,106, 119.
Pemenue 3aga4d ¢ moMOIIbO ypaBHEHHI
13. . m.3,NeNe108,111, 128
Pemenue 3a1a4 ¢ moMoIpI0 ypaBHEHUN
14. |lloBTOpeHue U cucTeMaTu3anus yaeOHOro 1m.3,Ne104,113,117
Marepuaia
15. |KontpouabHas padora Ne 1 no teme «JIuneiiHoe [ToBTOpEHME
YPaBHEHHE C OJIHOI NMepeMeHHOH» mm. 1 — 3
ToxIeCTBEHHO paBHBIE BhIpaKEeHUs. ToXaecTBa .4, NoeNel134,137,139,
nor. 151.
16.
17. |ToxXnecTBEHHO paBHbIEC BhIpKEHUA. TOXKIECTBA m.4, Ne143,145,150
18 Crenens ¢ HATYpaJIbHBIM MMOKa3aTEIeM m.5,Bomp.1-6,
' NeNe156,158,198.
19 Cremnens ¢ HATYpaJIbHBIM ITOKa3aTEIEM m.5,NeNe163,165, 167,
' 176
20. |CremneHb ¢ HaTypaJIbHBIM MTOKa3aTelleM m.5, NeNel181,186,190, 192
21. |CBoiicTBa CTENEHHU C HATypaAJbHBIM MTOKa3aTelIeM m.6,NeNe205,207, 210,212.
29 CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEIEM m.6,NeNe216,218,
' 220,222,223
23. |CBoiicTBa CTENEHU C HATypAJTbHBIM MTOKa3aTeJIeM m.6,NeNe237,239, 246,249
24. |OnHOYNIEHBI .7,Ne264,266,268,No272,
274,277,281
25. |MHoro4ieHsl .8, Ne288, 294, 296,298

26.

Ciro’keHe 1 BEIYUTaHNE MHOTOUYJIEHOB

1.9,Ne307,309,312




27. |Crnoxenue v BBIYMUTaHHE MHOTOWICHOB m.9,Ne316,Ne318, 320,322.
28. |Cnoxxenue ¥ BEIMUTaHNE MHOIOWIEHOB m.9,Ne327,329,334,344(1)
29. |KonTpoubHasi padora Ne 2 no teme: «CBoiicTBa IToBTOpEeHue
CTeNeHH ¢ HATYPAJbHBIM MOKAa3aTeJleM .4 —9
30 VYMHOXEHME 0JHOYJICHA HA MHOTOWICH m.10,Ne356,358,
' 360,364
31. |YMHOXEHHE OJHOYIIEHA HA MHOTOYIEH m.10, Ne,367, 369,
370,372
32. |YMHOXEHHE OQHOYICHA HA MHOTOYICH m.10,Ne 374,381, 383,385
33. m.11, Ne393,395, 397
YMHOXEHHE MHOTOWICHA Ha MHOT'OUYJICH
34. |YMHOXEHHE MHOTOYJICHA Ha MHOTOYJICH m.11, Ne399,401, 404
35. |YMHOXEHHE MHOTOYJICHA HA MHOT'OYJICH m11, Ne408,411, 427
36. |YMHOXEHHE MHOTOYJICHA HA MHOT'OYJICH m11, Ne413,415, 417
37. |Pa3zmoxeHne MHOTOWICHOB HA MHOKHTEIH. m.12,Ne434,436, 438,440
Brinecenne 00111ero MHOKUTES 32 CKOOKH
38. |Pa3moxeHre MHOTOWICHOB HA MHOKHTEIIH. m.12, Ned42.444, 448,456
BriHeceHne 00111ero MHOKUTEIS 32 CKOOKH
39 Paznosxenre MHOTOYICHOB HA MHOKHUTEIH.
" |BpiHeceHue 00IIero MHOKHUTESA 32 CKOOKH m.12,No454 458, 460
40. |PasnoxxeHre MHOTO4YJIEHOB Ha MHOKHUTEIN. MeTox m.13,Ne477,479, 481
TPYIIUPOBKU
41 Paznosxenre MHOTOUYICHOB HA MHOXHUTEIH. MeTo
" |rpynnupoBku .13, Ne483, 488, 496
42. |Pa3noxeHue MHOTOWICHOB Ha MHOXHUTENIH. MeTox 1113, No,485(3-4), 495
TPYyIIUPOBKU
43. |KontpoabHas padora Ne 3 mo Teme: «Pa3iioxenune TosTopenue
MHOTOYJICHOB HA MHOKHTEJIN om.10 — 13
44, |(IIpousBeneHue pa3HOCTH U CYMMBI ABYX BBIPaKEHUI m.14,Ne501,503, 505
45 .14, Ne509,511, 514
" |IIpousBeneHne pa3HOCTH U CYMMBI JBYX BBIpQKCHUHN
46. |(IIpousBeneHue pa3HOCTH U CYMMBI ABYX BbIpaKEHUI .14, Ne520,522, 524
47. |Pa3HOCTB KBagpaTOB JABYX BBIpaKEHUN 1.15,Ne537,539, 541
48. |Pa3HOCTB KBagpaTOB JABYX BBIpaKEHUN . 15,Ne543,549, 551
49. |KBampat cymMMBI U KBaJIpaT pa3HOCTH JBYX 11.16,Ne570,572, 617
BBIPAKCHU I
50. |KBazgpar cymMBl M KBagpaT pa3HOCTU ABYX .16, Ne574,579, 582

BBIPA)KCHUI




51. |KBazgpaT cyMMBI U KBaipaT pa3HOCTH JABYX 1 .16, Ne587,589, 594
BBIPAKCHUIN
52. |KBazgpaTt cyMMBI U KBaJpaTr pa3HOCTH ABYX 1 .16, Ne599,608, 610
BBIPAKCHUI
53. |IIpeoOpa3oBaHre MHOTOUJICHA B KBAJpaT CyMMBI MU 1 11.17,Ne627,629, 631
Pa3HOCTH JIBYX BBIPAKEHUIN
54. |IIpeobpa3oBaHre MHOTOYJICHA B KBAJPaT CyMMBI HIIU 1 n.17, Ne633,635, 637,649
Pa3HOCTH JIBYX BBIPAKEHUIN
55. |IIpeoOpa3oBaHre MHOTOUJICHA B KBAJpaT CyMMBI MU 1 11.17,Ne644,656, 658,661
Pa3HOCTH JIBYX BBIPAKEHUI
56. |KonTpoabHasipabora Ne 4 no teme: «@Popmy.Jibl 1 IToBTOpeHue
COKPAIIEHHOT0 YMHOKEHHs» mm. 14 — 17
57. |Cymma u pa3HOCTb KyOOB JIBYX BbIpa)K€HUI 1 .18,Ne676,678, 680,684
58. . .18, Ne686,689, 691,693,
CymMa # pa3HOCTh KyOOB JIBYX BBIPQKEHUUN 1 698
59. |IIpumeHEeHHE pa3IMUHBIX CITIOCOOOB Pa3I0KECHHS 1 m.19,Ne708,710, 712,714
MHOTOYJICHA HA MHOKHUTEIIH
60. |IIpumeHEeHHE pa3IMUHBIX CITOCOOOB Pa3I0KECHHS 1 .19, Ne718,720, 722
MHOTOYJICHA HA MHOKHUTEIIH
61. |IIpumeHEeHHME pa3IMUHBIX CITIOCOOOB Pa3I0KECHHS 1 .19, Ne728,733, 745
MHOTOYJICHA HA MHOKHUTEIIH
62. |IIpumeHeHue pa3InYHBIX CIIOCOOOB Pa3IOKEHUS 1 I1.19,Ne735,737, 740
MHOTOYJICHA HA MHOXKHUTEIIH
63. |IloBTOpeHue u cucteMaTu3aius yueoOHOTro 1 . 16-19, JIM Nel47,148,
Marepuaia 150
64. |IloBTOpeHue u cucteMaTu3alys yueoOHOro 1 . 16-19, IM Nel45,146,
Marepuaia 157
65 KontpoabHasi padora Ne S no reme: IToBTOpEeHune
" |«Pa31oKeHHe MHOTOYJIeHA HA MHOKHTEIN» 1 mr.18 — 19,
Tect npoBepsb cedsl.
66. |CBsizu Mexay BenmnunHamMu. OyHKIUS 1 m.20,Ne757-759
67. Cesi3u Mex Ty BemmuuHaMu. OyHKIHS 1 .20, Ne766,780, 782
68. |CrocoOml 3ananus QyHKIMH 1 m.21,Ne791,794, 796,798
69. |CnocoOsl 3ananus GyHKIUK 1 n.21,Ne802,804, 807,809
I'padux pynkmm m.22,Ne823,826, 828,841,
70. 1 831
I'paduk pynkumu m.22. Ne833,836, 838,845,
71. 1 839
72.  |Jluneiinas pynkuus, e€ rpaduku cBoiicTBa 1 m.23,Ne853,855, 901
73. Jluneitnas ¢pyukuus, e€ rpaduku cBoiicTBa 1 m.23, Ne863,865, 869,871
74. Jluneitnas pyukuus, e€ rpaguku cBoiicTBa 1 m.23,Ne877,880, 882,884
75. Jluneitnas pyukuus, e€ rpaduku cBoiicTBa 1 1.23,Ne890,892, 898.
76 [ToBTOpEHME U cucTeMaTU3ays y4eOHOTO 1 Tect «IIpoBeps cebs»
' Marepuaa.
77. |Konmponvnas paboma Ne 6 no meme «@yukyusny 1 Eszf)ofezl;ne
78. YpaBHeHUs ¢ IByMS TIEPEMEHHBIMU 1 m.24,Ne911,918, 920,924
79. YpaBHeHUs ¢ IByMS TIEPEMEHHBIMU 11.24,Ne929,933, 936,940




80. JIuHeitHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €r0 m.25,Ne952,954, 956,958
rpaduk
81. JIuHeitHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €r0 m.25, Ne967,969, 971,975
rpadux
82. |JIuHeliHOe ypaBHEHME C ABYMs [IEPEMEHHBIMH U €I0 .25, Ne987,990, 995
rpaduk
Cucrembl ypaBHEHUM C IBYMsI IEPEMEHHBIMU. m.26,Ne1008,1011,1028
83. I'padmyeckuit MeTos pelieHns CUCTEMBI ABYX
JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
84 CucrteMbl ypaBHEHHH C AByMs IEPEMEHHBIMU. m.26,Ne1013,1015,1017
' I'paduueckuii MeTO peIeHUs! CHCTEMBI IBYX
JUHEHHBIX YPaBHEHH C ABYMS IEPEMEHHBIMU
Cucrembl ypaBHEHUM C IBYMs IEPEMEHHBIMH. m.26,Ne1019,1022,1024
8. I'padmueckuit MeTos pelieHus CUCTEMBI ABYX
JIMHEWHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU
86. Pemrenne cucreM JTMHENHBIX YPAaBHEHUN METOIOM 11.27,Ne1035,1042
MOJICTAHOBKHU
87.  |PemeHue cuctem JUHEHHBIX YpaBHEHUM METOI0M .27, Ne1037,1039
MIOJICTAHOBKHU
88. |PemieHue cuctem JTUHEHHBIX YpaBHEHUM METOI0M .28,Ne1048, 1050(1-
CIIOKEHUS 3),1072
89. |PemeHue cuctem JTUHEHHBIX YpaBHEHUM METO/I0M .28, Ne1050(4-6),
CJIOKEHUS 1052,1060
90. Peurenue cucreM JTMHEHHBIX ypaBHEHUN METOI0M m.28, Ne1062,1066, 1068
CJI0KEHHUSI
91. Pemenne 3aga4 ¢ MOMOIIBIO CUCTEM JIMHEHHBIX m.29,Ne1079,1081,1083
YpaBHEHUN
92. Pemenne 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX m.29, Ne1091,1095, 1116
YpaBHEHUI
93. Pemenue 3aga4 ¢ IOMOIIBIO CUCTEM JIMHEHHBIX m.29,Ne1101,1103,1105
YpaBHEHUN
94, Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM JIMHEHHBIX m.29, Ne1097,1099, 1112
YpaBHEHUN
95. |IloBTOpeHue u cucremMarusanus yueoHOro Tect «IIpoBeps cebs»
MaTtepuana.
96. |Konmponvnaa paooma Ne 7 no meme «Cucrembl mm.24-29
JINHEHHbIX YPABHEHHUI C IBYMS NepeMeHHbIMHU»
VYnpakHeHus A1 HOBTOPEHUS Kypca 7 Kiacca nm.4-5, IM. Ne71,83,92.
97.
nm.6-9, JIM
Ne95,96,102
VYrpaxHeHus Ui IOBTOPEHUS Kypca 7 Kilacca nm.10-13, IM
98. Nel105,110,114,115n0m.14-
17, AM
Nol21,125,124,126
99. VYnpaxxHeHus 715 TOBTOPEHHUS Kypca 7 Kiacca nm.18-19, IM
Ne140,145,148.
100. |YmpaxHeHHS Il TOBTOPEHUS Kypca 7 Kiiacca m.20-23,
Nel57,160,181,189
101. VYrpaxHeHus Uil IOBTOPEHUS Kypca 7 Kilacca . 24-29, /M
Ne204,207,210
102. m.1 — 29

Htorosast KOHTpoJbHasE paboTa Ne§




IloypouHoe niianupoBaHue 1o ajaredpe B 8 kiacce

Jomamrnee
No Jatel
- Conepxanue Kon-Bo | mnpoBeneHus
ypoka
(pa3menbl, TEMbI) 4acoB
mwiaH | ¢akT
1. PanmonansHbie 1podu 1 §1,Ne4,6,21,22
2. PanmonansHbie 1poou 1 §1,Ne 8,10,12.
3. OCHOBHOE CBOWMCTBO pallMOHAIBHOMN IpoOH 1 §2,Ne28,31,35,63
4, OCHOBHOE CBOMCTBO palliOHAIBHOM IpoOH 1 §2,Ne38,41,43.,45
5. OCHOBHOE CBOMCTBO palliOHAIBHOM IpoOH 1 §2,Ne47,49,51,535
6,59
0. Cno>keHHE ¥ BRIYUTAHUE PAITHOHAIBHBIX Ipo0Oei 1 §3,Ne69,71,73
C OJIMHAKOBBIMHU 3HAMEHATEIISIMU
1. Cro)keHHE ¥ BRIYMTAHNE PAITHOHAIBHBIX Ipo0Oei 1 §3,Ne75,77,79
C OJIMHAKOBBIMHU 3HAMEHATEIISIMU
8. Cro)keHHE ¥ BRIYMTAHUE PAITHOHAIBHBIX IpoOei 1 §3,Ne80,82,84,868
C OJIMHAKOBBIMH 3HAMEHATESAMU 8,90
0. Cno)keHHE ¥ BRIYMTAHNE PAIlHOHAIBHBIX Ipo0Oei 1 84.99,100,101
C pa3HBIMU 3HAMEHATEIISIMU
10. |CnoxeHue ¥ BRIUUTAHUE PAITMOHATBHBIX APOOEH 1 §4,Ne105,107,
C pa3HBIMHU 3HAMCHATEIISIMU 109(1,2)
11. |CnoxeHue 1 BbIUUTAHUE PALlMOHATIBHBIX Apo0eit 1 §4,Ne109(3.,4),
C pa3HBIMHU 3HAMCHATEIISIMU 111,113(1-3)
12. |CrnoxeHre ¥ BRIYMTAHHUE PALMOHAIBHBIX JAPOOEH 1 §4,Ne113(4-6),
C pa3HbIMU 3HAMEHATEIIMU 116,
13. |CnoxeHue ¥ BEIUUTAHUE PAITMOHATBHBIX APOOEH 1 §4, Ne 118,120
C pa3HBIMU 3HAMEHATENIMU
14 CroxeHne 1 BBIUNTaHUE PALMOHAIBHBIX Apo0eit §4, Ne123,125
" |c pa3HBIMU 3HAMEHATEIISIMA 1
15. |KonrpoabHasi padora Ne 1 mo Teme 1 [ToBTOpUTH
«PanuonajbHbIe IPOOW) . 1-4
YMHOKEHUE U IeJICHHE PAllHOHATBHBIX TPOOCH. §5, Nel45,147,
16. |Bo3BeneHNE pallOHANBHOI IPOOH B CTENICHB . 150
17. |YMHOXEHHE U JAeNieHUE pallHOHATBHBIX IPOOeH. 1 §5,Ne152,154,
Bo3Benenue parmoHanbHON ApoOH B CTENEHb 172
18. |YMHOXEHUE U JIeJICHNUE PAITHOHAIBHBIX TIPOOCH. 1 §5,Nel156,159, 161
Bo3Benenune palinoHaIbHOM TpoOH B CTENIEHb
19 YMHOXEHHUE U JICTICHHE PAIIHOHATBHBIX IPOOCH. §5,Ne163,165,

Bozsenenue paHHOHaHLHOﬁ ,Z[p06I/I B CTCIICHDb

167,175




20. |ToxnecTBeHHBIE TPEOOPA30BAHUS §6, Nel177(1-4)
paIMoOHATIHHBIX BBIPAKEHUH 179(1,2), 181(1.2)

21. |ToxmecTBeHHBIE TPeoOpa3oOBaHUs 86 ,177(5-8),
palMOHATBHBIX BHIPAKEHUH 179(3,4)

22. |ToxnmecTBeHHBIC TPEOOPA3OBAHUS §6,Ne183,185,
palrOHAIbHBIX BBIPAKEHUI 187(1)

23. |ToxmecTBeHHBIC TPEOOPA3OBAHUS §6,Ne187(2),
paIrMOHAIBHBIX BBIPAKCHUN 189,191

24. |ToxmecTBeHHBIC TPEOOPA3OBAHUS §7, No208(1-5),
parMOHAIBHBIX BBIPAKCHUN 222226

25. |ToxmecTBeHHBIC TPEOOPA3OBAHUS 87,Ne224,225
parMOHAIBHBIX BBIPAKCHUN

26. |ToxnecTBeHHBIE TPEOOpPa30BAHUS §7,Ne227,228
paIMoOHAIHHBIX BBIPAKECHUH

7 KonTpoabHasi padora Ne 2 mo teme: [ToBTOpPUTH

" |«ToxknecTBeHHBIE MPEOOPA3OBAHUSA . 5-7

PanMoOHAJBHBIX BbIPAKEHUID)
PaBHOCHiibHBIEC ypaBHEHUS. PaninoHanbHbIe §8,Ne208,210,

28. ypaBHEHHUSI 213(1-3)

29. |PaBHOCHiIbHBIE ypaBHEHUS. PalinoHanbHbIe §7,Ne213(4-6),
YPaBHEHHUSI 216,218, 218

30. |PaBHOCHIBHBIC ypaBHEHUs. ParmoHanbHbIC 87,220,21
ypaBHEHUS

31. |Crenens ¢ 1eibIM OTPUILIATEILHBIM MTOKa3aTeIEM §8,Ne233,235, 239

32. |Crenens ¢ 1eNbIM OTPUIIATEILHBIM MTOKa3aTelIeM §8 Ne241,243,247

33 CremneHs C 1eNIbIM OTPUIIATEIbHBIM MOKa3aTeleM §8,Ne249,253, 255

34. |CreneHs ¢ 1enbIM OTPULIATENBHBIM TOKa3aTelIeM §8,Ne257,261, 264

35. |CBoiicTBa CTENEHH C IETBIM OKa3aTeleM §9,Ne275,277, 279

36. |CpoiicTBa cTeNeHH C IEIBIM OKa3aTeIeM §9.Ne281,283, 285

37. |CpoiicTBa CTENEHH C ICIBIM OKa3aTeIeM §9,Ne287,290, 294

38. |CBoiicTBa CTENEHH C IIETBIM OKa3aTeNeEM §9,Ne297,299, 301

39. |CsoiicTBa CTENEHH C LEIBIM [I0Ka3aTelIeM §9,Ne302,303

40. _k N 810,
Pynkuus y == u e rpapux No314,No316,318

41. Tk §10,
Dyniups y == e¢ rpapux Ne321,323.325,

k. §10.
4, |Pynxuna y == u e rpapux Ne329,332,334,336




OyHKIMA Y = K u e€ rpadux
X

43. 810,
Ne338,341,343
44, |KontpouabHas padora Ne 3 o reme: [ToBTOpUTH
«PanuoHaJIbHbIe YPABHEHHS» n.8-10
Oyukiws y = X2 811,
45. |u eé rpadux Ne351,354,369
46. |DOyHKIuAY = G §11Ne,356,358,360
u e€ rpapuk
47. |OyHKIuaY = G §11,  Ne362,365,
u e€ rpauk 366,367
48. |KBanmparnbie kopHu. Apudmernyeckuit §12,No380,384,
KBaJIpaTHBI KOPEHb 386
49. |KBampaTtHble KOpHU. ApUPMETHUECKUMA §12,Ne388,390,
KBaJIpaTHBI KOPEHb 392
50. |[KBagparHbie KOpHU. ApUPMETHICCKHIA §12,  Ne398,400,
KBaJPaTHBIA KOPEHb 402,404,406
51. |MHOXECTBO U €0 3JIEMCHTHI §13, Ne410,412,
415
52. |MHOXECTBO U €ro JIIEMEHTEI 813,427,434, 435
53. |I[logmuoxecTBO. Onepanuu HaJl MHOKECTBAMU §13,  Ne430,432,
436
54. |IlogmuOxecTBO. Onepaluu HajJ MHOKECTBAMH §14, Ne441,444,
462
55. |YuCIOBBIEMHOXKECTBA §14,  Ned51,454,
457, 459
56. |YuclIOBBIEMHOXKECTBA §15, Ne470,474,
486
57. |CaoiicTBa apu()MEeTHUECKOro KBaIpaTHOTO KOPHS §15,Ned476,479,
481
58. |CoiicTBa aprMeTHUECKOT0 KBAIPATHOTO KOPHS §16,  Ned497,499,
501
59. |[CsoiicTBa apu(pMeTHYECKOro KBaAPaTHOTO KOPHS §16, Ne513,517
60. |[CsoiicTBa apu(pMeTHUECKOro KBaAPATHOTO KOPHS §16, Ne518, 519
61. |ToxnecTBeHHbIe TpeoOpa30OBaHMsI BBIPAXKEHUH, §16,Ne520,526
COJIEp>KaIINX KBaJIpaTHbIE KOPHU
62. |ToxnmecTBeHHbIE TPeOOPa30BAHUSI BHIPAKEHUH, §17, Ne528,575
COJICpIKaIMX KBaJIpaTHbIE KOPHU
63. |ToxnecTBeHHbIE MPe0OPA30BaHUS BEIPAXKEHU, §17,Ne530,532,
COJICpIKaIIMX KBaJIpaTHbIE KOPHU 535,537
64. |ToxnmecTBeHHBbIE MPeOOPa30BAHMS BHIPAKEHUH, §17, No,564,565,
COJICpIKaIIMX KBaJIpaTHbIE KOPHU 569,571,573
65. |ToxnecTBeHHbIe MpeoOpa3oBaHMsI BHIPAKEHUH, §17,  Ne566,568,
coJiep KalluX KBaJpaTHbIE KOPHU Ne570,572
OyHKIWMA Y = \/; u e€ rpadux 818,
66. Ne582,584,586,




67. |Dynkuusa y= Jxu ed rpadux §18,
Ne589,591,593
68. |DyHKIHS Y = N rpaduk §18, Ne595,597
IToBTOpPUTH
69 KonTposbHasi padora Ne il 1o Teme: mm.11-18
«KBangpaTHsblie kopHH. [lelicTBUTE/ILHbIE
YHCIa»
70 KBanpatnsle ypaBHeHus. Penienne HemoaHbIX 819,
" |KBagpaTHBIX ypaBHEHUM Ne618,622,625
KBanpatusie ypaBHeHUs1. PelieHne HemoaHbIx §19,  Ne627,628,
71. o
KBaJIPaTHBIX YPaBHEHUI 631, 634
KBanpatnsle ypaBHeHus. Penienne HemoaHbIxX 819,
72 |KBaIpaTHBIX yPaBHCHHIL Ne641,646,648
73 dopMya KOpHEW KBAPATHOTO YPaBHEHUS gé(z),N9658,660,
74 ®dopmyJsia KOpHEH KBaJIpaTHOrO YPaBHEHUSI §20,Ne664,671,
' 673,685
75 dopmyiia KOpHEN KBAIPaTHOI'O YPaBHEHUS §62O,N9667,669,675
' 677
76 dopmyiia KOpHEN KBAIAPaTHOI'O YPAaBHEHUS §20,Ne687,689,
' 692,694,696
77 Teopema Buera §21Ne708,710,
' 712,714
78 Teopema Buera §21Ne716,718,
' 720,723,
Teopema Buera §21Ne732,734,735,
79.
738
Konumponvnas paboma Ne 5 no meme [ToBTOpUTH
80.
«Keaopammnuie ypasuenun» nn.19-21
81. |KBagparuslii TpéxuneH §22,Ne754,769,
770
82. |KBagparublii TpExuneH §22,Ne756,758,760
83. |KBagparHslif TpéxuiieHn §22,No762,764,
766,768
84. |Pewenue ypaBHeHUH, CBOASIINXCS K §23,Ne776,778,
KBaJ[PaTHBIM YPaBHEHHUSIM 780
85. |Pemenue ypaBHeHUH, CBOASIIMXCS K §23,Ne782,784,786
KBaJIPAaTHBIM YPaBHEHUSM
86. |PemeHne ypaBHEHUI, CBOASIINXCS K §23,Ne788(1-3),
KBaJIpaTHbIM YPaBHEHUSIM 790,7792(1)
87. |Pemenue ypaBHEHUIl, CBOASAIINUXCS K §23,Ne788(4-
KBaJIpATHBIM YPaBHEHUSIM 6),792(2),795
88. |Pemenue ypaBHEHUIl, CBOASAIINUXCS K §23,Ne792(3),
KBa/IpaTHBIM YPaBHEHUSIM 793,796
89. |PanmoHanpHBIE ypaBHEHMS KaK MaTeMaTH4YECKUE §24,Ne804,806,
MOJIETH PEAJIbHBIX CUTYALUH 834
90. |PaunMoHalbHBIE YPABHEHUS KaK MaTEMATUYECKHUE §24,Ne811,813,

MOJIETIY PEATIbHBIX CUTyallui

818




91. |PaunMoHabHBIE YPABHEHHUS KaK MaTEMATHYECKHE 1 §24,Ne809,820,
MOJICTIN PEATbHBIX CUTYAIIH
92. |PaunoHabHBIE YPABHEHHUS KaK MaTEMATHYECKHE 1 §24 Noe 823,825,
MOJIEJI PEATbHBIX CUTyalul 828
93. |PanuoHanbHbIE ypaBHEHUS KaK MAaTEMaTH4YECKUE 1 §24,Ne827, 830
MOJIETIN PeaIbHbIX CUTYalHi
94. |PammoHanbHBIC YpaBHEHUS KaK MaTEMaTHICCKHE 1 824,829,831
MOJIETIN PEaIbHbIX CUTYalUi
95. |Koumponwvnaa paboma Ne 6 no meme 1 [ToBTOpUTH
«IIpuMeHeHHe KBAIPATHBIX YPABHEHHA» n.22-24
06. |YmpaxHeHus Uil MIOBTOPEHUS Kypca 8 Kiiacca 1 JAM. Ne71,83,92.
Ne95,96
97. |YmpaxHeHus Uil IOBTOPEHUS Kypca 8 Kiiacca JAM Ne105,110,
1
111,115
98. |YmpaxHeHus Uil IOBTOPEHUS Kypca 8 Kiiacca JAM Nel21,125,
1
124, 126
99. |YmpaxHeHus Ui IOBTOPEHUS Kypca 8 Kiacca JAM,Ne157,160,
1
181,189
100. |YnopaxHeHus AJi IOBTOPEHMS Kypca 8 Kiacca 1 JIM Ne204,207,
210
101. M, Ne213,215
YnpakHeHus A HTOBTOPEHUS Kypca § Kiacca 1
102. Hrorosasi koHTpoJIbHasi paboTa Ne7 1 Hosropus
nn.1-24
IHoypouHnoe niianupoBanue no ajaredpe B 9 kiacce
No Jlatsl
ypoka Conepxanue Kon-Bo MpOBeIeH s
(pa3nenbl, TEMbI) 4acoB
I1aH ¢akr
1. |YucnoBele HEpaBEHCTBA 1
2. |YucnoBble HEpaBEHCTBA 1
3. |YumcrnoBble HEpaBeHCTBA 1
4.  |OcHOBHbIE CBOMCTBA YHCIOBBIX HEPABEHCTB 1
5.  |OcHOBHBIE CBOICTBA YHCIOBBIX HEPABEHCTB 1
5 CrnoxeHne 1 YMHOKECHHE YUCITOBBIX
" |HepaBeHCTB. OlIeHUBaHUE 3HAYCHUS 1
BBIPAKCHHS
CrnosxeHre U YMHOKEHHE YHCTIOBBIX
7 HepaBeHCTB. OLIeHNBaHUE 3HAYEHUS 1
BBIPAXKECHHS
8 CrnoxeHne 1 YMHOKECHHE YUCIIOBBIX
" |HepaBeHCTB. OlIeHUBaHUE 3HAYCHUS 1
BBIPAKCHHS
9. |HepaBeHcTBa c 0AHOM IIEpEeMEHHOM 1
10. |PemeHue HEpaBEHCTB ¢ OJJHON MEPEMEHHOM. 1

YucII0BbIE TPOMEKYTKH




11. |PemeHue HEPABEHCTB C OJHOM NEPEMEHHOM.
YuciioBbIE IPOMEKYTKH
12. |PemieHue HEPABEHCTB C OJHOM NEPEMEHHOM.
HucnoBble IPOMEKYTKH
13. |PemieHue HEpaBEHCTB C OJITHOW MEPEMEHHOM.
YucnoBble NPOMEKYTKH
14. |PelicHre HEPABEHCTB C OAHOI MIEPEMEHHOM.
YucnoBble NPOMEKYTKH
15. |Cucrembl JTMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOMN
16 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
" |mepemMeHHOH
17. |Cucrembl JTUHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOMN
18. |Cucrembl JTUHEHHBIX HEPABEHCTB C OJIHOU
MIEPEMEHHOMN
19. |CucteMbl TMHEHHBIX HEPABEHCTB C OJIHOM
MIEPEMEHHOMN
9 KonTpoasnasi padora Ne 1 mo teme
0. «HepaBeHCTBa M CHCTeMbI HEPABEHCTB C
O/THOM NepeMeHHOID)
o1 |TIoBTOpEHHE N paCUIMPEHNE CBEACHUH O
byHKIIUN
22. |IloBTOpeHue u pacmvpeHye CBeIeHUH 0
byHKIMH
23. |IloBTOpeHue u pacmvpeHue CBeIeHUH 0
byHKIMH
24. |CpoiicTBa (GyHKIIMU
25. |CaoiicTBa pyHKINU
26. |CpoiicTBa (pyHKIIMU
27. |Kax moctpouts rpaduk ¢pyukimu y = kf(x),
ecau u3BecteH rpaduk Gynkimu y = f(x)
28. |Kak moctpouts rpaduk dynkmuu y = Kf(x),
eciu u3BecTeH rpaduk Gpyukmu Y = f(X)
29. |Kak moctpouts rpaduk dynkmuu y = Kf(x),
ecau u3BecteH rpaduk gynkimu y = f(x)
30 Kak nmoctpouts rpapuku pyHKIuR
" ly=1f(x) + buy=f(x + a), ectu uzBecteH
rpaduk dyaknuu y = f(X)
31 Kak moctpouTts rpaduku GyHKInR
" ly=1(x) + buy=f(x + a), ectu u3BecteH
rpabuk dyakimu Yy = f(X)
32 Kak moctpouTts rpaduku GyHKINH
" ly=1f(x) + buy=f(x + a), ectu u3BecTeH
rpabuk byakmmu Yy = f(X)
33 Kak noctpouts rpapuku pyHKIUR

y = f(x) + bu y = f(x + a), ecn nzBecren
rpaduk dyaknuu y = f(X)




34. |KBagpatuunas pyHkuus, e€ rpapuk u
CBOMCTBA

35. |KBagpatuunas pynkuus, e€ rpaguk u
CBOMCTBA

36. |KBagpatuunas Gpyukuus, e€ rpaduk u
CBOMCTBA

37. |KBagpatuunas Qpyukuus, e€ rpaduk u
CBOMCTBA

38. |KBagpatuunas Qynkuus, e€ rpaduk u
CBOMCTBA

39. |KBagpatuunas Qpynkuus, e€ rpaduk u
CBOMCTBA

40. |KoutpoJbHas padora Ne 2 mo Teme:
«KBagparuynas GpyHKums

41. |Peuienue KBagpaTHBIX HEPABEHCTB

42 |PelieHne KBajpaTHbIX HEPABEHCTB

43. |PemeHune KkBaJpaTHBIX HEPABEHCTB

44. |PemeHne KBaJpaTHBIX HEPABCHCTB

45 Pemenune kBagpaTHBIX HEPABEHCTB

46 Pemenmne kBagpaTHBIX HEPABEHCTB

47 CucreMbl ypaBHEHUH ¢ ABYMs IE€PEMEHHBIMU

48. |Cucrtembl ypaBHEHUH C IByMs IEPEMEHHBIMU

49. |Cucrtembl ypaBHEHUH C IByMS IEPEMEHHBIMU

50. |Cuctembl ypaBHEHUH C JBYyMs IEPEMEHHBIMU

51. |Cuctembl ypaBHEHUI C JBYyMs IEPEMEHHBIMU

52. |Cuctembl ypaBHEHUH C IBYyMs IEPEMEHHBIMU

53 Pemenue 3a1a4 ¢ moMOIIBIO CUCTEM

" |ypaBHEHHit BTOpO# cTerneHu

54. |Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM
YpaBHEHUN BTOPOM CTETIEHU

55. |Pemenue 3a1a4 ¢ HIOMOILIBIO CUCTEM
YpaBHEHUN BTOPOM CTETIEHU
Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM

56. |ypaBHEHHI BTOPOU CTETICHH

57 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM

YPaBHEHUN BTOPOU CTEIIEHU




KonTpoasHnas padora Ne 3 mo teme:

58. . "
«Pemenne ypaHeHuii ¥ cucTeM ypaBHeHHU 1
¢ ABYM#l lepeMeHHbIMID)
59. |MaremaTuyeckoe MOAECIUPOBAHUE
60. |MaremaTuyeckoe MOACIUPOBAHUE 1
MaremaTtnueckoe MOIECINPOBAHNE
61. 1
62. |IIpouenTHBIEC pacuéTsl 1
63. |IIpoueHTHBIE pacu€Thl 1
64. |IIpoueHTHBIE pacu€ThI 1
65. |IIpuOmxkEéHHbIC BBIYUCICHUS 1
66. |[IpubGamxEHHBIC BRIYNCICHUS 1
67. |OcHoBHbIE IIpaBUIa KOMOMHATOPUKH 1
68. |OcHoBHbIE ITpaBUiIa KOMOMHATOPUKHU 1
69. |OcHoBHbIE ITpaBUIa KOMOMHATOPUKHU 1
70. [YacroTa M BEpOATHOCTH CIyYAHOTO COOBITHS 1
71. |YacToTa u BEpOSATHOCTb CIy4YailHOrO COOBITHS 1
72. |Knaccudeckoe ornpeiesieHue BEpOsSTHOCTH 1
73. |Kiaccuueckoe ornpeeneHrne BEpOsITHOCTH 1
74. |Knaccudeckoe OrnpeiesieHHe BEPOATHOCTH 1
75. |HavanbHble CBEIEHHS O CTATHCTUKE 1
76. |HavanbHble CBEIEHHSI O CTATHCTUKE 1
77. |HayanbHble CBEJICHHS O CTAaTHCTUKE 1
78. |KonTpoubHasi padora Ne 4 o Teme: 1
«JIeMeHThI NPUKJIATHON MAaTEeMaTHKU»
79. |UucnoBble ocae10BaTeIbHOCTH 1
80. [UwucnoBble mocae10BaTeIbHOCTH 1
81. |Apudmernyeckas mporpeccus 1
82. |Apudmernyeckas mporpeccus 1
83. |Apudmernyeckas mporpeccus 1
84. |Apudmernyeckas mporpeccus 1
85. |CymMa N nepBbIX YWIEHOB apu(pMeTHUECKOI 1
IIPOrPECCUU
86. |CyMmMa N nepBbIX YWICHOB apu(PpMETHUECKOMN 1

IpOrpeccuu




87. |CymMa N nepBbIX YWIEHOB apuPMEeTHUECKOI
IPOTPECCUU

88. |['eomeTrpuueckas mporpeccus

89. [['eomeTrpuueckas mporpeccus

90. [["'eomeTpuueckas IpOrpeccus

91. |CymMma N nepBbIX YIEHOB T€OMETPUUYECKOMN
IPOTPECCUU

92. |CymMa N nepBbIX YICHOB F€OMETPUUECKOM
IPOTPECCUU

03. |Cymma OeckOHEYHON TeOMEeTPUYECKOM
nporpeccuu, y koropoii | | < 1

94. |Cymma OeCKOHEYHOH reoMeTpUudYecKoi
porpeccuu, y Koropoii | q| <1

95. |(KonTposabhasi paboTa Ne 5 o reme
«YmucsioBble NOCIEA0BATEILHOCTH

06. |YmpaxHeHUs a1 NOBTOPEHHS Kypca 9
KJlacca

97. |YmpakHeHus A HOBTOpEHUS Kypca 9
KJjlacca

98. |YmpakHeHus A HOBTOpEHUS Kypca 9
KJjlacca

99. |YmpakHeHus AJs HOBTOpPEHUS Kypca 9
KJjlacca

100. |Ynpaxuenus Jyisi TOBTOPEHUs Kypca 9
KJj1acca

101. |YupaxueHus Jyisi TOBTOPEHUs Kypca 9
KJlacca

102.

HNrorosasi koHTpoJIbHasi padoTa Ne6




