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PABOYAS TITPOI'PAMMA «AJI'EBPA»

7-9-# KJaccol
[Iporpamma cocTaBiieHa B COOTBETCTBUU C TpeOoBaHUsIMU DeepallbHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BTOPOTO
MTOKOJICHHS] OCHOBHOTO 00111eT0 00pa30BaHus 10 MaTeMaTHKE:

— ®epnepanpHoro [NocymapcrBenHoro OoOpaszoBarenbHoro CTaHmapTa OCHOBHOrO 001iero oopazoBanus (mpukaz MHUHHCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 nexadps 2014 rona Nel897);

— Hopwm denepanbroro 3akona «O6 odpazoBanuu B Poccutickoit denepanmmny «273-D3 ot 29 nexadbps 2012 rona;

— OcnoHoit O0pa3oBaTeaLHOM MpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus MKOY «Boctrounas COIlly;

— (COopHHKa HOPMATUBHBIX JOKyMEeHTOB. MaTeMartuka / [Iporpamma moarotoBiieHa HHCTUTYTOM CTPAaTETUYCCKUX MCCIICTOBAHUN B
obpazoBanuu PAO. Hayunbsie pykoBoguTenun — wieH-koppecnonneHT PAOA. M. Konnakos, akagemuk PAO JI. I1. Ke3uHa,
CocraButens — E. C. CaBunos./ M.: «IIpocBemenne», 2012;

— IlpumepHoit mporpamMmbl 1Mo Kypcy anreopel (7 — 9 kiacchl), CO3JaHHOM Ha OCHOBE €IWHOW KOHIICIIIUM IPETOaBaHus
MaTeMaTUKU B cpeaHed 1mkone, paspadboranHoir  A.I'.Mepsnsakom, B.b.Ilononckum, M.C.Axupom, J[.A. HomupoBckum,
BKJIIOUEHHBIX B CUCTeMYy «Anropumt ycnexa» (M.: Benrana-I'pad, 2014) u obecnieuena YMK st 7-9-ro knmaccoB «Anredpa —
T», «Anredpa — 8» u «Anredpa — 9»/ A.I'.Mep3msk, B.b.Ilononckuii, M.C SAxup/M.: Benrana-I'pad, 2014.

B 1aHHBIX TOKyMEHTax Y4YWTBHIBAIOTCSI OCHOBHBIE MeW M ToJiokeHus: [IporpamMmbl pa3BuTus U (OPMUPOBAHUS YHUBEPCAIBHBIX
y4eOHBIX NEHCTBHUI AJI1 OCHOBHOIO 00ImIero oopasoBanus. Co3HATEIBHOE OBJA/ICHUE YYALIUMUCS CUCTEMOM anreOpanyecKux 3HaAHUU U
YMEHHU He0OXOIMMO B IOBCETHEBHOM MKU3HU JIJIs1 U3yUEHUS] CMEXKHBIX TUCUUILIMH U MPOJOJIKEHHSI 00pa30BaHUSL.

[TpakTrueckas 3HAYUUMOCTh HIKOJILHOTO Kypca ajireOpbl 00yCIIOBJIEHA TEM, UTO €€ OOBEKTOM SIBISIFOTCS. KOJTMYECTBEHHbIE OTHOIICHUS
JNEUCTBUTENBHOIO MHUpa. MaremaTuueckas MOATOTOBKa HEOOXoauMa MJii TMOHUMAaHHUS TNPUHIMIIOB YCTPOMCTBA M HCIOJIb30BAaHUS
COBPEMEHHOW TE€XHUKH, BOCHIPUATUS HAYYHBIX U TEXHUYECKUX MOHATUN W uael. MaTemaruka sBISETCS S3bIKOM HaykKd U TeXHHKH. C eé
ITOMOLIBI0 MOJEUPYIOTCS U U3yUYaArOTCS SIBJIEHHS U IPOLIECCHI, TPOUCXOASIINE B IPUPOJE.

Anre0pa sIBISIETCS OTHUM U3 OTOPHBIX MPEIMETOB OCHOBHOM ILIKOJIBI: OHa 00ECIeUrBaeT N3yuyeHHE APYruX ITUCHMIUIMH. B nepByro
oyepeb 3TO OTHOCHUTCS K IMPEeIMETaM €CTECTBEHHO — HAay4YHOIo LIMKJIA, B YAaCTHOCTU K (pu3uke, MHPopMaTuke. Pa3Butue jgoruyeckoro
MBILUICHUS YYalUXCcsl Ipyu o0y4yeHHH airedpe CrocoOCTBYET YCBOEHHMIO MPEAMETOB T'YMaHUTApHOro IMkia. llpakTtuueckue ymeHus u
HaBBIKU aJIre0pandyecKkoro xapakrepa HeoOXOAUMBI [T TPYIOBOM U MPOGECCUOHATIBHOM MOATOTOBKH HIKOJILHUKOB.

Pa3BuTHe y yuammxcs NpaBUIBHBIX MPEICTABICHUNA O CYIIHOCTH U MPOUCXOKACHUHU anreOpandeckux aOCTpakluii, COOTHOLICHUH
PEaTbHOT0 U MJICAIBHOTO, XapaKTepe OTPaKEHUsI MaTeMaTHYeCKON HAayKOW SIBJIEHUH U MPOLIECCOB PEalbHOTO0 MHUpA, MECTE aJre0phl B CH-
CTEME HayK U pOJIM MaTeMaTHYECKOTO MOJEIUPOBAHUSA B HAYYHOM MO3HAHWU U B NPAKTUKE CIOCOOCTBYET (hOPMHPOBAHHMIO HAYYHOI'O
MHUPOBO33PEHUS YUAIIMXCS U KAYECTB MBIIIICHHSI, HEOOXOAUMBIX Ui aAaNTallii B COBPEMEHHOM MH()OPMALIMOHHOM OOIIECTBE.



Tpebys OoT yyammxcs yMCTBEHHBIX U BOJIEBBIX YCHUJIMNA, KOHLIEHTPAIIMM BHUMaHUs, aKTUBHOCTH Pa3BUTOTO BOOOpakeHus, anredpa
pa3BUBAET HPABCTBEHHBIE YEPThI JIUYHOCTU (HACTOMYHMBOCTH, LEJIECYCTPEMIIEHHOCTh, TBOPUYECKYIO AKTUBHOCTh, CAMOCTOSITEIBHOCTD, OT-
BETCTBEHHOCTb, TPYJ0Jt00ME, AUCHMUILUIUHY M KPUTHYHOCTH MBIIUICHUS) U YMEHHE apryMEHTHPOBAHO OTCTaWBAaTh CBOM B3IJISAJBI U
yOEXKIeHNs, a TAKKE CIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PEILICHUS.

N3yuenne anreOpbl, PyHKIMHA, BEPOATHOCTH U CTATUCTUKHU CYLIECTBEHHO PACIIMPSIET KPYyro30p ydaluxcs, 3HAKOMs UX C MHIYK-
Uell 1 aeaykiueil, 00001EeHneM U KOHKpPETU3alel, aHaJIM30M U CUHTE30M, KilacCu(UKaluend U cucTeMaTh3alueii, abcrparupoBaHu-
€M, aHaJloTueil. AKTUBHOE HCIIOJIb30BAHUE 33]]a4 Ha BCEX JTalax y4eOHOIo Ipolecca pa3BUBAET TBOPUECKHUE CIIOCOOHOCTHU IIKOJBHU-
KOB.

N3ydenne anreOpbl Mo3BoJsieT (OPMUPOBATH YMEHMSI M HABBIKM YMCTBEHHOI'O TpyJa — IIJIAHUPOBaHHE CBOEH PadOTHI, MOUCK
palMoHaIbHBIX IyTeHl €€ BBINOJIHEHUS, KPUTHUECKas OLEHKa pe3yiabTaToB. B mporecce usydeHus anreOpbl HIKOJBHUKH JIOJKHBI
HAay4YUThCSl M3JaraTb CBOM MBICIM SICHO U HCYEPNBIBAIONIE, JAKOHUYHO U EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKypaTHOrO H
IrPaAMOTHOTO BBIITOJIHEHUSI MATEMATUYECKUX 3AIIACEN.

Bakneiiiiel 3aadeid IKOJIBHOTO Kypca anreopsl ABISIETCS pa3BUTHE JIOTHUECKOTO MBIIIIEHUS ydamuxcs. Camu 0ObEKThl MaTeMa-
TUYECKUX YMO3aKJIIOUEHUN U MPUHATHIE B aJireOpe MpaBuila UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUI 0OOCHOBBI-
BAaTh U JOKAa3bIBaTh CYXKICHHUS, IPUBOJANUTH YETKUE ONPEACIECHUS, Pa3BUBAIOT JOTUUECKYI0 HHTYHIIUIO, KPATKO M HATJISTHO PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUHN U ydaT X MPUMEHEHHIO. TeM cambIM anredpa 3aHMMAaeT OJHO U3 BEIYIIMX MECT B (POPMHPOBAHUU
Hay4YHO-TEOPETUYECKOTO MBIIUIEHUS IIKOJIbHUKOB. PacKpbiBasi BHyTPEHHIOIO TApMOHUIO MaTEMAaTHKHU, (POPMHUPYSI TOHUMAHUE KPACOThI U
U3SIECTBA MATEMATUYECKUX PACCYKACHUM, anredpa BHOCUT 3HAYUTENbHBIN BKJIa/ B 3CTETUUECKOE BOCIIUTAHUE YUALIUXCSI.

|. [TosicHUTEIbHASA 3aMUCKA

Kypc anre6pst 7 — 9 knaccoB siBiseTcs 0a30BbIM 711 MATEMAaTHYECKOTO 00pa30BaHMs U Pa3BUTHUSA IKOJILHUKOB. AJTreOpondecKue
3HAHUS HEOOXOJMMBI JIJIsi M3YUYEHUs reoMeTpun B 7 — 9 kiaccax, anreOpbl U Maremarudeckoro aHaiam3a B 10 — 11 kimaccax, a Takxke
U3Y4YCHUSI CMEXHBIX JTUCHUIUIMH. [lpu 3TOM yuYWTHIBAIOTCS JOMUHHUPYIOIIME HAEH UM TOJOXKEHUS TPOrpaMMbl pPa3BUTUA U
dhopMUpOBaHUS YHHBEPCAIbHBIX YUEOHBIX JNEUCTBUN 11 OCHOBHOTO OOIEro oOpa3oBaHHUs, KOTOpble oOecieurBarOT (HOPMUPOBAHUE
POCCHICKON TIpakIaHCKOW HWACHTUYHOCTH, KOMMYHHKATHBHBIX KaueCTB JIMYHOCTH M CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KITIOUYEBOMH
KOMIIETCHIINH — YMEHUsL YUUMbCAL.

B ocHoBy Hacrosimieil mporpammbl nojoxkeHo DyHaamMeHTanbHOE SAIpo cojaepxaHusi oOuiero oOpa3oBaHus, TpeOOBaHUS K
pe3yjabTataM OCBOCHHUS 00pa30BaTEIbHOM MporpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHMs, NPEACTaBICHHbIE B (denepalibHOM
rOCy/IapCTBEHHOM 00pa30BaTE€IbHOM CTaHAApTE€ OCHOBHOTO OOIIEro OOpa3oBaHMS, C yYETOM MPUEMCTBEHHOCTH C MPUMEPHBIMH
nporpaMmaMu JJi Ha4aidbHOTO 001Iero o0pa3oBaHus 10 MaTEMAaTHKE.



[TpakTHyeckasi 3HAYMMOCTh HIKOJBHOTO Kypca anredpbl 7— 9 KiI1accoB COCTOMT B TOM, YTO MPEAMETOM €TI0 U3YUEHHUS SBISIOTCS
KOJIMYECTBEHHBIC OTHOILICHUS U MPOIIECCHl PEANbHOTO MUpPA, ONMKUCAHHBIE MAaTEMATUYECKUMHU MOJAENsAMU. B coBpeMeHHOM 0OIecTBe
MaTeMaTHYecKash MOATOTOBKa HEOOXOAMMa KaKIOMY YEJIOBEKY, TaK KaKk MaTeMaTHKa MPHUCYTCTBYET BO BceX cdepax YeloBeYecKOou
JESITeIbHOCTH.

OpaHOM M3 OCHOBHBIX II€JIeM M3y4eHHs anreOphl SIBISETCS pa3BUTUE MbIIUICHHS. B mponecce u3ydenus anreOpsl popMupyercs
JIOTUYECKOE W aJTOPUTMUYECKOE MBIIUICHHE, a TaKKe TaKHUe KadecTBa MBIINUICHUS, KaK CWJIa M THOKOCTb, KOHCTPYKTHBHOCTH U
KPUTHYHOCTh. [l amanTamuu B COBpEMEHHOM HMH(OPMAIIMOHHOM OOIIECTBE BaXXHBIM (DakTOpoM sBiseTCs (opMHupoBaHHE
MaTEeMaTHYECKOTO CTHUJISI MBIIUICHHUS, BKIIOYAIOIIETO B ce0s1 MHAYKIUIO U JACTYKIUIO, OOOIIEHNE W KOHKPETH3AIUIO, aHAIIU3 U CHHTE3,
KJIaCCU(PUKAITUIO U CUCTEeMATHU3aINI0, a0CTparupoBaHUe U aHAIOTHIO0. T

OOyueHnue anreOpe Aa€T BO3MOXKHOCTb YYalllUMCS HAYYHUTbCS IUIAHUPOBATH CBOIO JIEATEIBHOCTh, KPUTHYECKH OLICHUBATH €€,
NPUHUMATH CAMOCTOSITENIbHBIE PEIICHUs, OTCTAauBaTh CBOM B3TJISABI M YOSKICHUS. YUaliecs, B MPOLEeCCe U3yUeHUsl anreOppl, ydaTcs
U3JIaraTh CBOM MBICIH SICHO U MCYEPIIBIBAIONIE, MPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBIMIOJIHEHUSI MAaTEMAaTUIECKUX 3aIUCEH,
[P STOM KCIIOJIb30BaHNE MATEMATHUECKOTO S3bIKa TIO3BOJISICT Pa3BUBATh Y IMIKOJIFHUKOB TPAMOTHYIO YCTHYIO M IUCHMEHHYIO PEYb.

dopmupyer y ydammxcs TIpeacTaBieHne 00 anredpe Kak 4acTd oOIIeuesOBEYeCKON KyIbTypbl M 3HAKOMCTBO C HCTOPHEH
pa3BUTHsA anreOpbl Kak HayKd. 3HAUMWTEIHHOE BHUMAHUE B M3JIOKEHWH TEOPETHUECKOTO MaTepuaja Kypca yIeseTcsl ero MOTHBAIIUY,
PACKpBITHIO CYTH OCHOBHBIX MOHSATUH, uAei, meTonoB. OOydeHHe NOCTPOEHO Ha 0a3e TEOpUH pa3BUBAIOIIETO OOYYEHHS, 4YTO
JIOCTUTAETCA OCOOCHHOCTSIMH HM3JI0KEHHSI TEOPETHUECKOr0 MaTepHala W yIpaKHEHUSIMHU HA CpaHEHHE, aHaju3, BbIIEICHHE TJIaBHOTO,
YCTaHOBJICHHE CBs3el, Kiaccupukanuoo, obomeHne MU cucremaruzanuio. Ocobo aKUEHTHPYIOTCS COJEpXKaTelIbHOE PAaCKpbITHE
MaTEMaTHYECKUX TOHATUH, TOJIKOBAHME CYIIHOCTH MAaTEeMaTHUYECKUX METOJAOB U O00JacTh UX MPUMEHEHHUS JEMOHCTpalus
BO3MO>KHOCTEH MPUMEHEHUS! TEOPETUUECKUX 3HAaHUM JJIs pellieHus] pa3HOO0pa3HbIX 3a7a4 MPUKIAJHOTO XapaKTepa, HapUMep pPeLeHHs
TEKCTOBBIX 3aJlay, JIEHEXHBIX M MPOIEHTHBIX PacdyeTOB, YMEHHE IO0JIb30BAThCS KOJUYECTBEHHON MH(poOpMainueil, npeicTaBlIeHHON B
pasnuuHbix (opmax, ymeHue uutath rpaduku. Oco3HaHUE OOIIEro, CYIIECTBEHHOTO SIBJISETCS OCHOBHOM 0a30¥ miis perieHus
yhnpaxHeHui. BakHO NpUBOIUTH JAeTajbHbIE MOSICHEHHS] K PEHICHUIO THUIOBBIX YIPaXHEHUH. DTHUM pacKpbIBaeTCsl CyTh METOJa,
MOJIX0/1a, MPEAJIaraeTCs aIrOPUTM WIIH IBPUCTUYECKASI CXEMa PEIICHHUs YIPAKHEHUN OTPEIeIEHHOTO THTIA.

B ocHOBYy HacTosiimell mporpamMmbl TOJOXKEHBI IIEIarorHYecKue W JUJAKTHYCCKUE IPHUHIMIBI BapUAaTHBHOTO Pa3BHBAIOIICTO
oOpa3oBaHMs, M3JO0KCHHBIC B KOHIEHIIMK 00pa3oBaTeIbHOM mporpaMMbl «llepcriekTHBHAS IIKOJa», W COBPEMEHHBIC JHIAKTHKO-
MICUXOJIOTMYECKHE TCHICHIINH, CBSI3aHHbIC C BAPMATHBHBIM Pa3BUBAIONIUM 00pa3oBanrueM U TpedoBanusmMu OI'OC.

A. JIMYHOCTHO OPHEHTHPOBAHHbIE NPHUHIMNBI: TMPUHIUI AJANTHBHOCTH, MPUHIUI PA3BUTHS; HPHHIKI KOM(OPTHOCTH
mpoiiecca 00y4ueHusI.



b. KyabTypHO OpHeHTHPOBAHHBbIC NMPUHUMIBI: IPUHIUI LEIOCTHOW KAapTUHBI MHUPA; NPUHLMUII LEIOCTHOCTH COAEPKAHMS
00pa30BaHMsl; MPUHIIUII CUCTEMATUYHOCTH; MPUHIUI CMBICIIOBOTO OTHOIIECHUSI K MUPY; NIPUHIIUI OPUEHTUPOBOUYHON (DYHKIIMU 3HAHUI,
IIPUHLINI ONIOPBI HA KYJIBTYPY KaK MUPOBO33PEHUE U KaK KYJIbTYPHBINA CTEPEOTHII.

B. /leiTeIbHOCTHO OPMEHTUPOBAHHBbIC PUHIUNBI: IPUHLINI 00YYEHUS ACSATENbHOCTH; MPUHUMUIT YIIPABISIEMOIO MEPEX0aa OT
JESTEIbBHOCTY B Y4YEOHOM CHUTyalluM K JEATENbHOCTH B JKU3HEHHOM CHUTyallud; NPUHLMUII Mepexoja OT COBMECTHOW Y4eOHO-
MO3HABATEJIbHON AESITEIbHOCTH K CaMOCTOSITEIbHOM JEATENBHOCTH ydallerocs (30Ha OvKailllero pa3BUTHA); MPUHLUI ONOPbI HA
IPOLECCHl CHOHTAHHOTO Pa3BUTHUS; IPUHLMI (POPMHUPOBAHUS TOTPEOHOCTH B TBOPUECTBE U YMEHUI TBOPUECTBA.

MaremaTtudeckoe 06p330BaHI/Ie SBIIIETCS 00SA3aTCILHOM M HEOTHEMJIEMOM YacCThIO O6HIGFO 06p3,30BaHI/I}I Ha BCCX CTYIICHAX
ITKOJIBI. O6yquHe MaTEMaTHUKE B OCHOBHOM IIKOJIE HAIIPaBJICHO Ha JOCTHIKCHHUC CJIICAYIOIIUX 146]161/7.'

1) 6 Hanpaesjieruu JTUYHOCMHO20 pa3eumusl.

dopMupoBaHUE MPEICTABICHUNA O MAaTEeMAaTHKE KAaK YacTH OOIIEYEIOBEYECKOW KYJIbTYpbl, O 3HAUMMOCTH MATEMAaTUKH B
Pa3BUTUU LUBUIN3ALNNA U COBPEMEHHOTO OOIIECTBA;

Pa3BuTHE TOrM4eCKOro ¥ KPpUTUUECKOTO MBIIIIEHUS, KYJIbTYPhl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
®opMHpPOBAaHUE MHTEUIEKTYaJlbHOM UYECTHOCTH U OOBEKTUBHOCTH, CHOCOOHOCTHM K NPEOAOJIEHHUIO MBICIUTEIbHBIX
CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIbITA;

Bocniuranne  kayecTB  JMYHOCTH, OOECHEYMBAIOIIMX  COLUUAIBHYID  MOOWMJIBHOCTh, CIIOCOOHOCTHh  IPHUHUMATh
CaMOCTOSITEIIbHBIE PELIEHNS;

®opMUpOBaHUE KAYECTB MBIILJIEHUS, HEOOXOAUMBIX JJIsl afanTalMi B COBPEMEHHOM MH(POPMALITMOHHOM OOIIECTBE;
Pa3BuTHe nHTEpeca kK MaTeMaTHYECKOMY TBOPUECTBY M MaTEMaTHUYECKUX CIIOCOOHOCTEI;

2) 6 MemanpeoMemHOM HANPABICHUU:

PazBuTHe npeacraBieHuil 0 MaTeMaTUKe Kak (hopMe ONMMcaHusi U METOJIE TIO3HAHUS AEHCTBUTEIHLHOCTH, CO3/IaHUE YCIOBUHN
JU1sl TpUOOpETEeHHS TIEPBOHAYATIBHOTO OMBITA MATEMATUUECKOTO MOJICTUPOBAHUS;

dopmupoBaHue OOIIMX CHOCOOOB HWHTEIUICKTYalbHOM JACSATEIBbHOCTH, XapaKTEPHBIX IS MAaTEMaTUKU U SIBJISIFOIIUXCS
OCHOBOM MO3HABATEIILHON KYJIbTYPhI, 3HAUUMOM TSI PA3IMYHBIX chep YeTOBEYECKOM AESITEIIbHOCTH;

3) 6 npeomemnom HanpasieHuu:

OBnazeHne MaTeMaTUYECKUMHU 3HAHUSIMH U YMEHHUSAMH, HEOOXOAMMBIMU MJisi MPOJOJDKEHUS O00pa30BaHMS, H3YyUEHUs
CMEKHBIX JUCUUILINH, TPUMEHEHUS B IOBCEAHEBHON KU3HU;

Co3nanve QyHaaMeHTa Jjisi MAaTEMaTUYECKOro pa3BUTHS, (GOPMHUPOBAHUS MEXAHW3MOB MBIILIEHUS, XapaKTEPHbIX JIs
MaTeMaTHYECKON EATEIbHOCTH.



B opranuzanuu y4yeOHO — BOCHMTATENIBHOIO MPOLECCA BAXKHYIO pOJib UIParOT 3a1aud. OHU SBIAIOTCS U LEIbIO, U CPEICTBOM
oOyueHHsl. BaXHbIM yCIIOBHEM NpPaBWJIBHOW OpraHW3allMy 3TOTO Ipolecca SBISETCS BBIOOP palMOHAIBHOM CUCTEMBI METOJOB U
IpUEeMOB O0yUYeHUs, CIIELU(PUKHI pertaeMblX 00pa30BaTENbHBIX U BOCIIMTATEIBHBIX 3a/1a4.

[{enpro n3yuyeHus: Kypca MaTeMaTHUKe B 7 - 9 Kilaccax SIBISETCS PA3BUTHE BBIYMCIMTEIBHBIX YMEHUN 1O YPOBHSI, ITO3BOJISIOIIETO
YBEPEHHO HCIIOJB30BaTh UX IPU PEIICHUH 3a1a4 MAaTEMAaTUKU U CMEKHBIX IIPEAMETOB, YCBOCHME allllapaTa YPaBHCHUN U HEPABEHCTB
KaK OCHOBHOT'O CPEJCTBAa MaTEMaTHUECKOI0 MOJIEIUPOBAHUS 3a/1ay, OCYIIECTBICHUE (PYHKIIMOHAIBHON MMOATOTOBKU IIKOJIBHUKOB. Kypc
XapaKTepU3yeTCs TOBBIIICHUEM TEOPETHUYECKOTO YpPOBHS OOY4YEHHS, MOCTENEHHBIM YCHUJIHMEM POJH TEOPETHUYECKHX OO0O0OIIeHUN H
NENYKTUBHBIX 3aKiIfoueHUn. [IpukitagHas HanpaBiIeHHOCTh PACKPBIBAET BO3MOKHOCTD N3y4aTh U PEIATh MPAKTUYECKUE 3a1aUU.

B ocHOBe OCTpOeHUs TaHHOTO Kypca JICKHAT HJIes TyMaHU3aluA 00y4eHHUsI, COOTBETCTBYIOIIAs COBPEMEHHBIM MPEICTABICHUSM O
[EJSIX MIKOJIFHOTO 00pa30BaHus U YAENSIONmas 0co00e BHUMaHUE JINYHOCTH YUYECHUKA, €T0 MHTEPECaM U CIIOCOOHOCTSIM.

[Ipennaraemsiii Kypc mo3BojsieT o0ecredyuTh GOPMUPOBAHUE KAK npeoMemHblX YMEHHUM, TaK U YHUBEPCANbHBIX YUEOHbIX OeliCmEUull
IIKOJIbHUKOB, a TaK)Ke CHOCOOCTBYET HMOCTIKEeHHIO omnpeaenéHHbIX Bo PI'OC AMYHOCTHBIX pe3ysbTaTOB, KOTOPhIE B JalIbHEHIIIEM
MO3BOJIAT YYAITUMCS TPUMEHSTh MOJIYYCHHBIC 3HAHUS M YMEHHUS JIJISl PEIICHUS PA3IMYHBIX KU3HEHHBIX 3a]1a4.

B kypce anreGpsl MOXKHO BBIICIUTH CIEAYIONINE OCHOBHBIE COJIepKaTelIbHbIC JIMHUU: apudmeTrka; anredpa; GyHKIUU; BEPOAT-
HOCTh U cTaTUCTHKa. Hapsanmy ¢ 3TUM B cojepaHuE€ BKJIIOYEHBI J[BAa JIOMOJHUTEIBHBIX METOJIOJIOTHYECKUX paszjiena: JOTHKa U
MHOKECTBA; MAaTEMAaTUKa B UICTOPUYECKOM PA3BUTHHU, YTO CBSI3AHO C pean3alieil menei 00MenHTEIIIEKTyaIbHOTO U OOIIEKYIHTYPHOTO
pazBuTus yuanuxcs. ConaepxkaHuE KaXIOTO M3 OTUX pa3lieNioB Pa3BOPAUYMUBAETCS B COJACP)KATEIHLHO-METOJUYECKYIO JIMHUIO,
MTPOHM3BIBAIONIYI0 BCE OCHOBHBIE CoOJepkKaTelbHbIe TUHUU. [Ipu 3TOM mepBas nuHusS — «JlorMka W MHOXECTBa» — CIYKUT IIEITU
OBJIAJICHUS YYAIIMMUCS HEKOTOPHIMU JJIEMEHTAMH YHHUBEPCAJIHLHOTO MAaTEMAaTHICCKOTO s3bIKa, BTOpass — «MareMaTrnka B ICTOPUIECKOM
Pa3BUTHI» — CIIOCOOCTBYET CO3/IaHUIO OOIIEKYJIbTYPHOTO, TYMAaHUTAPHOTO (hOHA M3YUCHUS Kypca.

I1. O01mas xapakTepucTUKa y4e0HOro npeamMera «Ajredopa»

Hacrosimas mnporpamMmMa 1o MareMaTUKE JJisI OCHOBHOM IIKOJbI SABJSETCS JIOTUYECKMM MPOJOJHKEHUEM  IMPOTrPaAMMBI
«llepcniekTBHAs 1IKOJa» JJIsi HAYaJIbHOW IIKOJIBI, & TAKXE MPOJOJDKEHHEM Kypca «Marematuka» 5 — 6 Kiacca U BMECTE C HEW
COCTABJISIET OMMCAHUE HEMTPEPHIBHOTO Kypca MaTeMaTHku ¢ 1-ro mo 9-if kimacc o6meoopazoBaTenbHO mkos! mo GI'OC.

B ocHoBe conepxanusi 00ydeHUs MaTEMaTHKE JIGKUT OBJIAJICHUE YIAIIUMHUCS CJICTYIONTUMHU BUIaMUA KOMITCTCHIIMI: MPeAMeTHO,
KOMMYHHMKATUBHOM, OPraHM3allMOHHON 1 00IEeKYJIbTYPHOM. B COOTBETCTBUM C 3TUMM BHJAAMU KOMIIETEHIIMI BBIJEIEHBI TJIABHbBIE
COJIEpKaTENIbHO-1I€JIEBbIC HAMPABJICHUSI Pa3BUTHUS yHalllUXCs CPEeACTBAMHU npeaMera «MaremaTukay.

IIpeanmerHass kommnereHuMsi. llog mnpeaMETHOW KOMIETEHIMEW NOHUMAETCS OCBENOMIIEHHOCTh IIKOJBHUKOB O CHCTEME
OCHOBHBIX MAaT€MAaTHUECKUX MPEICTABICHUN U OBIAJCHUE UMH HEOOXOAMMBIMH MPEAMETHBIMUA YMEHUSAMU. DOPMUPYIOTCS CIEAYIONINE
oOpa3syrolye 3Ty KOMIIETCHIIUIO TPECTABICHUSA: O MATEeMaTHUYECKOM SI3bIKE€ KaK CPEJCTBE BBIPAKCHHUS MAaTEeMATHUYECKUX 3aKOHOB,



3aKOHOMEPHOCTEH M T.A.; O MaTeMaTUYECKOM MOJICIMPOBAHMM KaK OJHOM M3 BaXXHBIX METOJOB MO3HAHUS MHUpa. DopMHUPYIOTCS
cleayomuye o0pasyione 3Ty KOMIIETEHIIMIO YMEHHs: CO3[aBaTh NPOCTEHIIMe MaTeMaTHYeCKHe MOJend, padoTaTb C HUMH H
WHTEPIPETUPOBATh TOJYICHHBIC PE3YNbTAThl; MPUOOpPETaTh M CHUCTEMATH3UPOBATH 3HAHUS O CIOCO0AX PEIICHHWS MaTEeMaTHYECKUX
3a/1a4, a TaK)K€ MPUMEHATH 3TH 3HAHUSI U YMEHUS JJIsl PEIICHUS MHOTUX >KM3HEHHBIX 33/1a4.

KommynukaTuBHasi komnereHuus. [1o] KOMMyHHUKAaTUBHON KOMIETEHIIMEH MOHUMAETCs CHOPMUPOBAHHOCTh YMEHUS SICHO U
YETKO U3NIaraTb CBOM MBICIIU, CTPOUTh apryMEHTUPOBAHHBIE PACCYKICHHUSI, BECTU JUAJIOT, BOCTIPUHUMAS TOUYKY 3pEHUS COOECETHUKA U B
TO XK€ BpeMsi mojBeprasi €€ KpUTUYECKOMY aHalM3y, OTCTauBaTh (NP HEOOXOJMMOCTH) CBOIO TOYKY 3pPEHUS, BBICTpAaUBas CUCTEMY
aprymeHTanuu. GopMHUpyIOTCS 00pa3yronue 3Ty KOMIIETEHIIMIO YMEHHS, a TAaKK€ YMEHHUs U3BJIEKaTh MH(OpMAIUIO U3 pa3HOro poja
HMCTOYHUKOB, MPEe0Opa30oBhIBas €€ Mpu HEOOXOAUMOCTH B Jpyrrue PopMbl (TEKCTHI, TAOIHUIILI, CXEMBI U T.1.).

Opranusannonnasi kommnereHuusi. [log opraHu3anMoHHONW KOMIIETEHIIMEH TMOHUMAaeTcss CHOPMHUPOBAHHOCTh YMEHUS
CaMOCTOSITEJIbHO HAXOJUTh W MPUCBAMBATh HEOOXOJAMMBIE ydalllMMCs HOBBIC 3HaHUS. DOPMUPYIOTCS CIEAYIOIIME OOpa3ylolue 3Ty
KOMIIETEHIIUI0 YMEHHMS: CaMOCTOSTENIbHO CTaBUTh y4eOHYIO 3ajady (1ieJib), pa3OouBaTh €€ Ha COCTaBHBIE YaCTH, HAa KOTOPBIX OyaeT
OCHOBBIBATHCS MPOIIECC €€ PEIICHUS, aHAIM3UPOBATh PE3YyJIbTAT ACHCTBUS, BBISBIISTH JONMYIICHHBIC OMMOKHA U HETOYHOCTH, UCITPABIISATh
WX ¥ TIPEACTABISATH MOJYUYCHHBIN pe3ylbTaT B (hopMe, JIETKO TOCTYIHOM JIsl BOCIIPUSATUS IPYTHUX JIIOICH.

Oo0mexynbTypHasi kommnereHnusi. [log oOIIEKYIbTYpHON KOMIIETCHIIMEH MOHUMAETCS OCBEIOMJICHHOCTh IIKOJBHUKOB O
MaTeMaTUKEe KaK dJEMEHTE OOIleueTOBEYECKON KyIbTypbl, €€ MeCTe B CHCTEME JAPYrMX HayK, a Takke €€ pojii B pPa3BUTHHU
MPE/ACTABICHUIM YEJIOBEYECTBA O IIEJIOCTHOM KapTUHE wMupa. DOpMUPYIOTCS ClEAYIOIUME O00pa3ylolue 3Ty KOMIIETEHIIMIO
MpEACTAaBICHUs: 00 ypOBHE pa3BUTHS MaTeMaTHKU Ha Pa3HbIX HCTOPUYECKUX OTarax; O BBICOKOM MPAKTUUYECKOW 3HAYUMOCTH
MAaTeMaTUKU C TOYKHU 3PEHUS CO3JaHUSl M Pa3BUTUS MATEPUATIbHON KYyJIbTYPhl YEJIOBEYECTBA, a TAKXKE O BAXKHOM POJIM MAaTEMATHKHU C
TOYKH 3peHuss (HOPMUPOBAHMM TAKUX BAXKHEWMIMX YEPT JIMYHOCTH, KAaK HE3aBUCUMOCTh M KPUTHYHOCTH MBIIUICHUS, BOJISI H
HAaCTOWYMBOCTh B JOCTH>KEHUU LETHU U Ap.

Cooepoicanue mamemamuiecko2o 06paz06aHus B OCHOBHOM 1IKoje (hOpMHUpYETCS HAa OCHOBE (PyHIAMEHTAJIBLHOTO si/ipa IIKOJIbHOTO
MaTeMaTU4ecKoro oOpa3oBaHus. B mporpamMme OHO TPENCTABICHO B BHJIE COBOKYITHOCTH COJEpP)KAaTEIbHBIX pa3/esioB, KOH-
KPETU3UPYIOLIUX COOTBETCTBYIOIIUE OJOKK (yHIAMEHTAJIBHOTO s/ipa NMPUMEHUTEIbHO K OCHOBHOM mikosie. [Iporpamma pernamen-
THPYeT 00beM MaTepuajia, 00s3aTeIIBHOTO I U3YYCHHUS B OCHOBHOM ITKOJIE, a TAKXKE JA€T €ro pacmpeaencHue Mexmay 5S—6 u 7—9
KJIACCAMU.

Conepxanre MaTeMaTHYECKOro 00pa3oBaHus B OCHOBHOM IIKOJIE BKIIFOYAET CICAYIOIIUE pa3feibl: apupmemura, areeopa, hyukyuu,
8EPOSIMHOCMb U cmamucmuxa, eeomempusi. Hapsimy ¢ 5TUM B HETO BKJIFOUEHBI J1Ba JOMOJHUTENIBHBIX Pa3eNa: J02UKa U MHOMICeCmad,
MaAmemMamuxa 8 UCMOPULECKOM pa3eumuu, 9TO CBSI3aHO C peau3alnyei 1eneid 00menHTeIeKTyaaTbHOTO U O0IIEKYIbTYPHOTO PAa3BUTHS
yuamuxcs. Copepkanue KakJ10To U3 3TUX Pa3JIeioB Pa3BOPAYMBACTCS B COJEPIKATEIbHO-METOIMUECKYIO JIMHUIO, POHU3BIBAIOIIYIO BCE
OCHOBHBIE Pa3/Iebl COJIEPKaHUSI MATEMAaTHYECKOTO 00pa30BaHMs Ha TAaHHON CTYIIEHU 00YUYEHUSI.



Conepsxanue pasnena «ApudmeTrka» CIyXuUT 06a30¥ I JadbHEUIIEro N3YYEHUs yJalluMUCS MaTeMaTHKH, CITIOCOOCTBYET pa3BH-
THIO MX JIOTHYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHUS IOJIH30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETECHUIO MPAKTHICCKUX
HABBIKOB, HCOOXOJUMBIX B MOBCEIHEBHOMN XWU3HH. Pa3BUTHE MOHATHSA O YMCJIE B OCHOBHOH IMKOJIE CBS3aHO C PAIlMOHAIBHBIMU U HP-
parMOHAIBHBIMUA YHUCIaMH, (OPMHUPOBAHUEM TEPBUYHBIX NPEICTABICHUA O JIEHCTBUTEIHLHOM YHCIIC. 3aBEPIICHUE YHCIOBON JIMHUH
(cucTeMaTu3anus CBEICHUI O IEHCTBUTEIBHBIX YUCIIaX, 0 KOMIUIEKCHBIX YHCTIaX), TaK e Kak U 0oJiee CI0KHBIE BOMPOCH apU(PMETHKU
(anmroput™m EBKIMAA, OCHOBHAs TeopemMa apuMETHKH), OTHECEHO K CTYIEHHU OOIIEro cpeIHero (MOJHOT0) 00pa30BaHMs.

Copepxanue pazzaena «Aiaredpa» HampapiIeHO Ha (OPMHUPOBAHUE y yUYAIIUMXCSd MAaTEMaTHUECKOIoO ammapaTa JUlsl pelieHus 3a1ad U3
pa3HBIX pa3esioB MaTEMATUKH, CMEXKHBIX IPEAMETOB, OKPYKAIOLIEH peaqbHOCTU. SI3bIK aireOphl MOAUYEPKUBAET 3HAUEHUE MAaTEMATUKU
KaK sI3bIKa JJIs IOCTPOCHUS MAaTeMaTHYECKUX MOJIEJEH MPOILECCOB U SABICHUM peanbHOro Mupa. B 3agaum muszydeHus anreOpbl BXOIAT
TaK)K€ Pa3BUTHE AJITOPUTMUYECKOTO MBILIUICHHUS, HEOOXOAMMOIO, B YaCTHOCTH, JUIsl YCBOGHHS Kypca HH(GOPMATUKH, OBJIAJCHUSA
HaBBIKAMU JIEIYKTUBHBIX paccyxaeHul. [IpeoOpazoBanre cUMBOJIBHBIX ()OPM BHOCHUT CIIELIM(PUUECKUI BKJIaJ B pa3BUTHE BOOOPAKEHHUS
YYAILIMUXCS, UX CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOpUYECTBY. B OCHOBHOW IHIKOJi€ MaTtepuan TPynnupyeTcs BOKPYT pallMOHAIbHBIX
BBIPA)KEHHI, a BOIPOCHI, CBSI3AHHBIE C UPPALMOHAIBHBIMU BBIPAKEHUSIMH, C TPUTOHOMETPUYECKUMH (PYHKLIUSAMH U IPEOOPA30BAHUSAMH,
BXOJST B COJIEPKaHME Kypca MaTEMAaTHUKHU Ha CTapUIeil CTYIIEHH 00yUYEHUs B LIKOJIE.

Conepxxanue paznena «OyHKUIMM» HALEIEHO Ha MMOJYYEHUE IIKOJbHHUKAMU KOHKPETHBIX 3HAHUUW O (PYHKIMHM KaK BaKHEHIIeu
MaTE€MaTUYeCKOM MOJENW JJI1 ONHCAaHUsl M MCCIENOBaHUS pa3HOOOpa3HbIX MpoleccoB. M3yueHue 3TOoro Marepuana crnocoOCTBYET
Pa3BUTHIO Y YYaIIMXCS YMEHUS MCIOJIb30BATh PA3JMYHbBIE S3bIKM MATEMAaTHUKU (CJIIOBECHBIN, CUMBOJIMYECKUM, rpapUUECKnii), BHOCUT
BKJIaJl B (popMUpOBaHHE MPEICTABICHUIN O POJIM MATEMATUKH B Pa3BUTUU [TUBWIN3AINHN U KYJIbTYPHI.

Paznen «BeposATHOCTh U CTaTHCTHKa» — OOA3aTENbHBI KOMIOHEHT IIKOJIBHOTO 00pa30BaHMsI, YCUIIMBAIOIINI €ro MPUKIaJHOE U
MPaKTUYECKOE 3HaYeHUEe. ITOT MaTepra HEOOXOIUM TPEkKE BCEro JUisi (OPMHUPOBAHUS Y yUaAIIUXCH (DYHKIIMOHATBHON TPAaMOTHOCTH
— YyMEHUU BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh WHGOPMAIMIO, MPEICTABICHHYI0 B Pa3IUYHBIX (QopMax, MOHUMATh
BEPOSITHOCTHBIM XAPAKTEp MHOTMX PEAJIbHBIX 3aBUCUMOCTEM, IMPOBOJUTH IIPOCTEUIINE BEPOSITHOCTHBIE pacdeThl. 3ydyeHue OCHOB
KOMOWHATOPUKH TO3BOJIUT YYaIIMMCSl pacCMaTpUBaTh CIIy4au, OCYIIECTBISATH Mepedop M MOJACUET YKciia BapHAHTOB, B TOM YHCJE B
MPOCTEUIINX MPUKIAJIHBIX 3a]1a4ax.

[Ipy WM3ydyeHHM CTaTUCTUKU W BEPOSTHOCTU PACLIMPSIOTCS NPEACTABICHHS O COBPEMEHHOM KapTMHE MHpPAa U METOAAaX €ro Mc-
cleloBaHus, (OpMHUPYETCS] TTOHMMAaHWE POJM CTATUCTUKUA KaK MCTOYHUKA COLMAIBHO 3HAYMMOM HMH(MOpMAIUU U 3aKjIaJblBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIJIEHUSI.

OcobeHHOCThIO pa3zena «Jloruka 1 MHOXECTBa» SIBJIIETCS TO, YTO MPEICTABICHHBIN B HEM MaTepual NIPeUMYUIECTBEHHO U3y4aeTcs
U HUCIIOJIb3YETCSl PACIpPEAEICHHO — B XOJ€ PAaCCMOTPEHMs Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOLIMN MaTepuas HaleJIeH Ha



MaTeMaTUYeCKOE Pa3BUTHE ydalluxcs, GOPMHUPOBAHNE Y HUX YMEHHS TOYHO, CXKATO U SICHO M3JIaraTh MBICIM B YCTHOUM U MHUCHMEHHOM
peun.

Paznen «MaTtemaTtuka B MCTOPUYECKOM Pa3BUTUM» MpeAHA3HAUYEH Uis (POpMHpOBaHUS MPEACTABICHUN O MaTeMaTHKE KaK 4acTu
YeJIOBEUECKOU KYJIbTYpPBI, AJI1 OOLIEro pa3BUTHs IIKOJIBHUKOB, IJI CO3AaHUS KYJbTYPHO-HCTOPUYECKON cpeabl oOyueHus. Ha Hero He
BBIJICIIAETCA CIEIUAIbHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIMPYETCsS, HO COAEpKaHUE ITOrO pasjelia OpraHu4yHoO NPUCYTCTBYET B
y4eOHOM Ipoliecce Kak CBOEro poja I'yMaHUTapHbIN (OH IpU pacCMOTPEHUM NPOOJIEMAaTUKH OCHOBHOIO COAEpkKaHMsS MaTeMaThyec-
KOT0 00pa30BaHMsL.

Lennocmmuvie opuenmupol cooepricanus y4eoHo2o npeomema

Marematrnyeckoe oOpa30BaHHE UTPAET BAXKHYIO POJb KaK B MPAKTUYECKOM, TaK M B JIyXOBHOM >ku3HU oOmiectBa. [IpakTtuueckas
CTOpOHAa MaTE€MaTUYECKOro 00pa3oBaHUs CBS3aHA C (OPMHPOBAHHUEM CIOCOOOB AESATEIBHOCTH, YXOBHASI — C HHTEILIEKTYyaJIbHBIM
pa3BUTHEM YEJIOBEKA, (POPMUPOBAHUEM XapaKTepa U OOLIEH KyJIbTYpBHI.

[IpakTryeckas Moje3HOCTh MaTEMAaTUKU OOYCJIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIIAIOTCS (PYyHIAMEHTaJIbHbIE CTPYKTYPhI PEAIbHOTO
MUpa: IPOCTPAHCTBEHHBIE (DOPMBI U KOJTMUYECTBEHHbIE OTHOUIEHUSI — OT MPOCTEUILINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 110
JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX ISl PA3BUTHUS HAYYHBIX W TEXHOJIOTMYECKUX UACH. be3 KOHKpPETHBbIX MaTeMaTUYeCKUX 3HAHHM
3aTPyIHEHO IIOHMMAHWE TMPUHLUIIOB YCTPOMCTBA M KCIOJIb30BAHUS COBPEMEHHOM TEXHHUKH, BOCHPHUITHE M HWHTEpIpETalus
pPa3HOOOpa3HOM COLMAIbHOM, SKOHOMHUYECKOM, NOJUTUYECKOHM uH(popMaluy, Manod3(p(eKTUBHA TOBCEIHEBHAs MPAKTUYECKas
NeATeNbHOCTh. KaX1oMy 4elloBeKy B CBOEH KU3HU MPUXOJUTCS BBIMOIHATH IOCTATOYHO CJIOKHBIE PACUEThI, HAXOJUTh B CIIPABOYHUKAX
HYXHbIE ()OPMYJIBI U IPUMEHSTh WX, BIAJETh MPAKTUYCCKUMU NIPUEMaMU T'€OMETPUUECKIX U3MEPEHUN U MOCTPOCHUM, YUTaTh HH(DOP-
MallMio, TPEJCTAaBICHHYI0 B BUIY TaOJHIl, auarpamm, rpadukoB, MOHUMATh BEPOSTHOCTHBIA XapaKTep CIy4yaWHBIX COOBITHUH, CO-
CTaBJIATh HECJIOKHBIE aJITOPUTMBI U .

be3 6a30Boil MaremMaTnuecKoi MOATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM. B 1ikoiie MareMaTuka
CIIY’KUT OMOPHBIM MPEAMETOM JJI U3YYCHHUS CMEKHBIX NUCIMIUIMH. B MOCIENIKOIBHON KU3HU pPeabHOW HEOOXOIUMOCTBIO B HAIIU
ITHU SIBJISIETCSl HETIPEPBIBHOE O00Opa30BaHME, UYTO TpeOyeT MOJHOLEHHOW 0a30BOi 0011e00pa30BaTEebHON MOATOTOBKHU, B TOM YHCIIE U
MareMatuyeckou. I, HakoHel, Bce OoJbllle CHEUANIbHOCTEW, TIJ€ HEOOXOIUM BBICOKHI YpOBEHb O0Opa30BaHMs, CBSI3aHO C
HETOCPEJICTBEHHBIM ITPUMEHEHUEM MaTeMaTUKHU (PKOHOMHUKA, Ou3HeC, (PMHAHCHI, (U3UKA, XUMUS, TEXHUKA, HH(POpMaThKa, OMOJIOTHS,
MICUXOJIOTUS U 1p.). Takum 00pa3om, paciiupsercs Kpyr LKOJIbHUKOB, JIJIs1 KOTOPBIX MaTeMAaTHKa CTAHOBUTCS] 3HAYMMBIM MPEAMETOM.

JUJist ’KU3HU B COBPEMEHHOM OOIIIECTBE BaKHBIM SIBISIETCS (POPMUPOBAHUE MATEMATUUYECKOTO CTHIISI MBIIIJICHUS, POSIBIISIONIETOCS B
ONpeJeeHHBIX YMCTBEHHBIX HaBbIKax. B mporecce mMaTeMaTH4eCcKON NEATENTbHOCTH B apCeHal MPUEMOB U METOJIOB YEJIOBEYECKOIO
MBIIUJICHUS] €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHIYKIUS W JAEAyKIUs, O00O0OIIeHHEe W KOHKPETH3allMs, aHaliu3 M CHUHTE3,
KiIaccupukanus M cucTeMaTusanms, adctparupoBaHue W aHaiorus. OOBEKThl MAaTEMATHYECKUX YMO3AKIIOYEHUN M TMpaBWia HUX
KOHCTPYMPOBAHUS BCKPBIBAIOT MEXAHHW3M JIOTMUECKHX TOCTPOCHUH, BbIpaOaThIBAIOT YMEHHS (HOpMyIupoBaTh, OOOCHOBBIBATH U



J0Ka3bIBaTh CYXKJIEHUS, TEM CaMbIM Pa3BHBAIOT JIOTUYECKOE MBIIIUICHUE. Beaymias posib mpUHAIEKUT MaTeMaTuke B OPMUPOBAHUU
AITOPUTMHYECKOTO MBIIUJIEHUS W BOCIUTAHUHA YMEHUU JEHCTBOBATh MO 33JaHHOMY aJrOPUTMYy M KOHCTPyHMpOBaTh HOBBIE. B Xxome
pelIeHus 3a1a4 — OCHOBHOM yueOHOW NIeATETbHOCTH Ha YPOKAaX MaTeMaTHKH — Pa3BUBAIOTCS TBOPYECKAas M MPUKIIATHAS CTOPOHBI
MBIILIEHUS.

OO0yueHnue MaTeMaTUKe JaeT BO3MOKHOCTh Pa3BUBATh y yUaIIUXCsS TOYHYIO, SKOHOMHYIO U HH(POPMATUBHYIO pe€db, YMEHHUE OTOUPATH
HauOoJIee MOIXOAAIIUeE A3bIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHUE, TpaduuecKue) CpeCcTRa.

Marematnyeckoe oOpa3oBaHHME BHOCUT CBOM BKJIaJa B (popMupoBaHHe 00IIEH KylIbTyphl yenoBeka. HeoOXoauMbIM KOMIOHEHTOM
oO11el KyIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIIIETCS 00Iee 3HAKOMCTBO C METOJaMU TTO3HAHUS IEHCTBUTEILHOCTH, MPEJCTaBICHUE
0 MpeIMEeTe U METOJIe MaTeMaTUKU, €r0 OTJIMYUS OT METOJOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSX MPUMEHEHUS
MaTeMaTUKH JJI PELICHUS HAyYHbIX U MPUKIIAIHBIX 33]a4.

N3yueHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKA, IOHUMAHUIO KPACOThI M MU3SIIECTBA MATEMATHUYECKUX
pacCykJIeHU, BOCOPUITHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJEU CUMMETPHH.

Hcropust pa3BUTHS MATEMaTHYECKOTO 3HAHUS JAET BO3MOXHOCTh MOMNOJHUTH 3anac MCTOPUKO-HAYYHBIX 3HAHWM IIKOJIBHHUKOB,
chopMHpOBAaTh Y HHUX MPEACTABICHUS O MAaTEMaTUKE KaK YacTH OOILEYEIOBEUYECKOW KYJIbTypbl. 3HAKOMCTBO C OCHOBHBIMHU
HMCTOPUYECKHUMHU BEXaMH BO3HUKHOBEHHS W Pa3BUTUS MAaTEMaTUYECKOW HAyKH, C UCTOPHUEH BEIMKHX OTKPBITUW, UMEHAMU JIIOJIEH,
TBOPUBLIMX HAYKY, JOJHDKHO BOMTH B MHTEUIEKTYaJIbHBIN Oarax KaxxJaoro KyJbTypHOIO Y€JIOBEKa.

I11. Onucanne Mecta y4eOHOro npeamera «AJjredopa» B yueOHOM ILIaHE!

B cootBercTBUM ¢ TpeboBanusiMu DeepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00111eT0 00pa3oBaHus
B 7— 9 xnaccax mpeamet «MareMmaTtrkay JIeJTUTCS Ha JBa npeaMera: «Anredpa» u «l'eomerpusi». OO0Iiee KOJIMUYeCTBO YPOKOB anreOpsl B
Henenmo B 7/ — 9 kiacc — no 3 yaca; B rony / — 9 kiacc — no 102 gaca, 3a kypc 7 — 9 xnacc Bcero 306 yacoB. Pacnipeaenenue yueOHOTO
BPEMEHU MEXIy STUMU MIPEIMETaMH MPEJCTABICHO B TaOJHIIE.

KosuuyectBo yacoB B | KoauuecTBo yacos
Kypc
HepeJ10 B IoJl
Anrebpa 7 kiacc 3 102
Anrebpa 8 kiacc 3 102
Anrebpa 9 kiacc 3 102
NTOI'O 306




IIo aBTOpPCKOM

Ilo paboueit

Ne Paszaea kypca nporpamme nporpamme 7 kJacc 8 ki1ace 9 kJacc
(K0J1-BO YacoB) (K0J1-BO 4acoB)

1. | JIuHeiiHOe ypaBHEHHE C OJHOM MEPEMEHHOMN 15 15 15
2. | llenbie BbIpakeHUsI 52 50 50
3. DOyHKIINU 12 12 12
4 CucreMbl TMHENMHBIX YPABHEHHUH C IBYMS 19 19 19

IEpPeMEHHBIMH
5. PanronaibHbIC BRIPKCHUS 44 44 44
6. | KBagparueie kopHu. JlelicTBUTETBHBIC YKCTIa 25 25 25
/. | KBagpaTHsie ypaBHEHUs 26 26 26
8. | HepaBeHnctBa 20 20 20
9. | KBagpartuynas QyHKuus 38 38 38
10. | DyeMeHTHI NPUKIATHON MAaTEMAaTUKU 20 20 20
11. | YucioBble IIOCIE10BATEIBHOCTH 17 17 17
12 [ToBTOpEHUE 1 cucTeMaTU3alKs y4eOHOTro 27 20 6 7 7

MaTepuaa

HTroro 315 306 102 102 102

IV. JIuuHOCTHBIE, MeTANIPEAMETHbIC U NIPEeIMETHbIC Pe3yJIbTATHI OCBOCHUSA Y4eOHOI0 npeamera «AJredopa»

Bzaumocss3b PE3YJIbTATOB OCBOCHHUA IIPEAMCETA «MartemaTukay MOXKHO CHCTEMHO NpeACTaBUTb B BHJAC CXCMBI. HpI/I 9TOM
o0o3HaucHue JIP YKa3bIBA€T, YTO IMPOABHUIKCHUC ydAIIUXCSA K HOBBIM O6p2130BaTCJ'IBHBIM pe3yiabTataM NpPpOUuCXOoAUT B COOTBETCTBHU C
JIMHWAMUA Ppa3BUTUA CPCACTBAMU IIPCAMCETA.

7-9 kjaacchl

JINUHOCTHBIMHU pe3yJibTaTAMM U3y4YeHUs mpeaMmera «Anredpa» » B BuAe yueOHOro Kypca 7/ — 9 Kilacc SBISIFOTCS CIEAYOIIHE
KauyecTBa:

HC3aBUCHUMOCTDb U KPUTHUYHOCTD MbBIIIJICHUA
BOJISI U HACTOMYHMBOCTh B JOCTHKCHHUU LICIIN,

c(hOpPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHSI K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCS K CaMOPa3BHTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIMK K OOYUYECHHIO U MO3HAHUIO, BEIOOPY MalbHEHIIEro 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU




B Mupe npodeccuii U mpodecCHOHATBHBIX MPEANOYTCHUNH, OCO3HAHHOMY IOCTPOCHHIO HMHIWBUIAYaJbHOW 0Opa30BaTENIbHOIM
TPAEKTOPHUH C YUYETOM YCTOWUYMBBIX IT03HABATEIBHBIX HHTEPECOB;
c(hOpPMUPOBAHHOCTH IIEJIOCTHOI'O MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
IPaKTUKH;
c(OPMUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUMH M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTapIIUMU U
MJIQJIIMMH, B 00pa30BaTEIbHON, OOIIECTBEHHO IIOJE3HOM, y4eOHO-HCCIENOBATEIbCKONW, TBOPYECKOM M JPYTHX BUAAX Je-
ATEIBHOCTH;
YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOW MBICIIA B YCTHOW M NMMCBbMEHHOW PE€YH, IOHUMATh CMBICI ITIOCTABJICHHOW 3aJ1a4H,
BBICTPanMBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHIL;
IpEJICTaBICHUE O MaTEMaTHUECKON HayKe Kak cepe ueloBEeUeCKOl AesITeNbHOCTH, 00 3Tanax €€ pa3BUTHA, O €€ 3HAUMMOCTH IS
pa3BUTHS LIMBUIIU3ALUY;
KPUTUYHOCTH MBIIJICHUS, YMEHUE PacllO3HABATh JIOTHUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;
KpEaTUBHOCTh MBIIUIECHHUS, MHULIMATUBA, HAXOIYUBOCTh, AKTUBHOCTD [P PEIICHUHN alreOpandyeckux 3aaay;
YMEHHUE KOHTPOJIUPOBATH MPOLECC U PE3yJIbTaT yUeOHON MaTeMaTHUYECKOU IeATETbHOCTH;
CIOCOOHOCTh K AMOLMOHAJILHOMY BOCIIPUSATHIO MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIICHUMN, pacCyKICHU.

Cpedcmeom 0ocmudicerus SMux pe3yibmamos A6IAeHcs.
CUCTEMa 3a/laHull Y4eOHUKOB;
MPEICTABICHHAS B YUeOHUKAX B SIBHOM BHJI€ OpTraHU3allMs MaTepUasa o NPUHUUIY MUHUMAKCA;
HCIIOJIb30BaHNE COBOKYITHOCTH TEXHOJIOTHM, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSTEIBHOCTH U KPUTUYHOCTU MBIIUICHU:
TEXHOJIOI'UA Hp06HeMHOFO Auajiora, TCXHOJIOrust NpOAYKTUBHOT'O YTCHUA, TCXHOJIOTHA OLICHUBAHU.

MeTanpeaMeTHbIMHU pe3yJIbTaTaMH H3ydeHUs Kypca «MaTtemaTuka» siBisiercs (pOpMUpOBaHHE YHUBEPCATBHBIX YUEOHBIX JIEHCTBHIA

Yy L):

PervasstuBubie YY/I:

1-9-11 knaccwt

CaMOCTOSITENIbHO  0OHapyxcueams W (HOPMYJIHPOBATh Y4YEOHYIO TMpoOJieMy B KIACCHOM M WHAUBUIyaJIbHOW ydeOHOMU
NeSTeTbHOCTH;

8bl06UcAMb BEPCUU DEIICHUS TMPOOJIEMbI, OCO3HAaBaTh KOHEYHBIA pPE3yNbTaT, BBIOMpATh CPEJACTBA JOCTIDKCHHS IENIHA U3
MPEIOKCHHBIX WJIM UX HCKATh CAMOCTOSITENIBHO;

cocmasnams (MHIMBUIYAIBHO WJIU B TPYTIIE) IUIAH PEIIeHUs MPoOIeMbl (BBIMOIHEHUS IPOEKTA);



- paboras 1O MPEeNJOKEHHOMY WIM CAMOCTOSITEIbHO COCTAaBICHHOMY IUIAHY, UCNOIb3086amb HApSLy C OCHOBHBIMU H
JOTIOJTHUTENBHBIE CPEICTBA (CIIPABOYHAS JINTEPATYPA, CIIOKHBIEK IPHUOOPHI, KOMIIBIOTED);

- NIaHUpO6amsb CBOXO MHIAVBUAYAIBHYIO 00pa30BaTEIIbHYIO TPAEKTOPHIO;

- pabomams TO CAMOCTOSATEIBHO COCTaBICHHOMY ILUIAaHY, CBEPSAACh C HUM M C LEIbI0 JEATEIbHOCTH, HCIPABIAS OLINOKH,
UCIIOJIb3Ys CAMOCTOSITEIBHO [T0100paHHbIE CpeCcTBa (B TOM uncie u HTepHeT);

- CBOOOJHO 710.1b306ambCsl BbIPAOOTAHHBIMM KPUTEPUSMHU OLEHKM U CAMOOLIEHKH, UCXOAS U3 LIEJM U HMEIOIIUXCS KPUTEPUEB,
paziunyasi pe3yabTaT U CllocoObl AeHCTBUIA;

- B XOJI€ MPEACTABIICHUS IIPOEKTA 0a8amMb OYEeHKY €T0 pPe3ysIbTaTaM;

- CaMOCTOSITENIBHO 0CO3HA8amMb MPUUMHBI CBOETO yCIleXa WM HEYCIleXa U HaXOAUTh CIIOCOOBIBBIX0O/A U3 CUTYallMH HEYCIIEXa,;

- yMemb oyeHums CTEIEHb YCIEIHOCTH CBOEH MHIMBUYaIbHOW 00pa30BaTEeNIbHOMN €A TENbHOCTH;

- J1aBaTh OLIEHKY CBOMM JIMYHBIM Kau€CTBAM U YEPTAM XapakTepa («KaKoB 51»), ONPEIesATh HAIIPBICHUS CBOETO Pa3BUTHS («KAKUM 5
X04y CTaThy, «Y4TO MHE JJIsl ’TOTO HAJIO CAENAThY)

Cpeocmeom opmuposanus pecyramuenvix YV/[ caysicam mexnono2us cucmemmno-0esamenrbHOCMHO20 nooxo0a Ha smane u3y4eHus

HOB020 MamMepuana u mexHoao2us OYeHUsaHusi 00pa308amenbHbIX O0CMUNCEHUL (YUeOHbIX YCNnexos).

Ilo3naeamenvuvie YY/I:

7-9-11 knaccwl

— AHATU3UPOBAMb, CPABHUBAMD, KAACCUPUYUposams u 0600wams HaKTHI U SIBICHHUS;

— ocywecmansimb CPAaBHEHHE, CEpUAIMIO U KJIacCU(UKAIMIO, CAMOCTOSITEIIbHO BBIOMpAasi OCHOBAHUS U KPUTEPHUH JJIS YKa3aHHBIX
JIOTUYECKUX OTEePallUi; CTPOUTH KIACCH(UKAIMIO TyTEM TUXOTOMUYECKOTO JIEICHHs (Ha OCHOBE OTPHUIIAHUS );

— cmpoumyb JOTUIECKH 0O0CHOBAHHOE PACCYKIEHUE, BKIIOYAIOIIEE YCTaHOBICHUE TPUUNHHO-CIICICTBEHHBIX CBA3CH;

— co30asame MaTeMaTHYECKUe MOJIEIH;

— COCTaBIIATh TE3UCHI, PA3IMYHBIC BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.1.). [IpeoOpa3zoBbiBaTh MHGOPMAIIMIO U3 OJHOTO BHAA B
Apyroii (Tabyuily B TEKCT, JUarpaMMy | Tp.);

— BbIYUMBIBAMb BCE YPOBHH TEKCTOBOM MH(OPMAIIHH.

— ymemb onpedeiisimb BO3MOXXHBIE WCTOYHUKHA HEOOXOMMMBIX CBEIECHWH, MPOW3BOJUTH MOWCK WHGOpMAIUHU, aHAIM3HPOBATh U
OLICHUBATh €€ JOCTOBEPHOCT.

— MOHMMAs MO3UIMIO APYroro 4ejoBeKa, pa3iuiams B €ro peud: MHEHHE (TOYKY 3pEHHs), JOKa3aTeIbCTBO (ApryMEHTHI), (PaKThI;
THIOTE3bI, aKCHOMBI, TEOpPHH. J[Js ATOr0 CaMOCTOATEIBHO HCIIOJIB30BAaTh Pa3UYHBIE BUIBI UTEHHUS (HW3ydaroliee, MPOCMOTPOBOE,
03HAKOMHTEIHHOE, TOMCKOBOE), MPUEMBI CITYIIIaHHUS.

— caMOMy €030asamb UCTOYHUKHA UH(POPMALUUA PA3HOTO THUIIA U JJIS PA3HBIX ayJUTOPUH, COOII0IaTh HHOOPMAITMOHHYIO TUTHEHY U
npaBuiia HHGOPMAIIMOHHOMN 0€30MaCHOCTH;



— yMemb UCNOIb306aMb KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUHA KAK MHCTPYMEHT JUIsl JOCTHUIKEHHUs CBOUX LIEJIEU. Y METh
BBIOMpATH a/IeKBaTHBIC 3a7a4u€ HHCTPYMEHTAJIbHbIE TPOrPaMMHO-AMNIapaTHbIE CPEJCTBA U CEPBUCHI.

Cpeocmeom gpopmuposanus o3HaBaTeabHBIX Y Y /][ cirykaT y4eOHbBIN MaTepral U IPEX/Ie BCETO MPOAYKTHUBHBIC 3a/1aHUs yaeOHUKa,
MO3BOJISIFOLIME MPOJBUTATHCS IO BCEM IIECTH JIMHUAM Pa3BUTHSL.
1-1 JIP — Hcnonb3oBaHWEe MaTeMaTHMYECKMX 3HAHUM Il PEIICHUS Pa3IMYHBIX MATEMAaTUYECKUX 3a7a4 U OIEHKHU MOJTYYEHHBIX
pE3yIbTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHUM MO UCTOJBb30BAHUIO JOKA3aTEIbHON MaTEeMAaTHYECKON PEYH.
3-s JIP — CoBOKYyImHOCTh YMEHUH 110 paboTe ¢ nH(pOopMaIen, B TOM YUCIIE U C Pa3IMYHBIMU MAaTEMaTUYECKUMU TEKCTAMH.
4-5 JIP — YMeHust ucnosb3oBaTh MaTEMAaTUYECKUE CPEACTBA IJIsl M3YUEHUS U ONMCAHUS PEalbHBIX MPOIIECCOB U SBJICHUM.
5-s JIP — He3aBUCHUMOCTD U KPUTUYHOCTH MBIIIIJICHUS.
6-1 JIP — Boiist 1 HacCTOMYMBOCTD B JOCTIDKEHUH 1IEIH.

Kommynuxkamugnwvie YY/I:

7 — 9-i1 Knaccol

— CaMOCTOSITEIBbHO OpP2aHU306bl16amMb Y4eOHOE B3aUMOJEHCTBUE B IPpyIIe (ONpeaesaTh 00IIKe Leu, J0TOBapUBAThCA APYT C APYTOM
U T.J.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TTIOATBEPKIast uX pakramu;

— B JIUCKYCCHUH YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM NpU3HA8amMb OMIMOOYHOCTH CBOETO MHEHHUsS (€CIu OHO
TaKOBO) U KOPPEKTUPOBATH €T0;

— TIOHUMAsl TIO3ULIUIO JIPYTOTo, pa3iuyams B €ro peuu: MHEHUE (TOYKY 3pEHHs ), J0KA3aTeIbCTBO (apTyMEHTHI), (PaKThl; TUIIOTE3bI,
aKCHUOMBI, TEOPUHU;

— yMemb B3TISHYTH HA CUTYAIUIO C HHOW MTO3ULIUU U 00208apU8AMbCs C THOJIbMU WHBIX TTO3UIIHH.

Cpedcmeom hopmuposarus KOMMYHUKATUBHBIX Y Y]] Ciiy»aT TEXHOJOTUs MpoOieMHOro Auanora (moOy XAl U MO IBO IS

JIMAJIOT) U OpraHu3aliys padboThl B MaJIbIX IPYINaxX, TAKKe UCIOJIH30BAHUE HA YPOKaX JIEMEHTOB TEXHOJOTHH MPOTYKTUBHOTO YTEHUS.

IIpeamerHbIe:

1) ymeHnue paboTaTh ¢ MATEMATHYECKHM TEKCTOM (CTPYKTYPHUPOBAaHHUE, H3BJICUCHNE HEOOX0IMMON HH(POPMAIIHHT ), TOYHO U TPAMOTHO
BBIPAKATh CBOU MBICIH B YCTHOW W IHCBbMEHHOM pPEYM, MPUMEHSAS MATEMAaTUYECKYI0 TEPMHUHOJOTUI0O W CHMBOJMKY, HCHOJIb30BaTh
pa3IUYHbIC SA3BIKU MATEMATUKH (CIIOBECHBIN, CUMBOJIWYECKUN, Tpaduueckuii), 000CHOBBIBATh CYXICHUS, IPOBOAUTH KIAaCCU(UKAITUIO,
JIOKA3bIBaTh MATEMATUYECKUE YTBEPKICHUS,



2) BnageHue 0a30BBIM MOHITHHHBIM aIIapaToM: UMETh MPEJCTABICHUE O YHCIIE, BIAJCHUE CHMBOJIBHBIM SI36IKOM aJTeOpbl, 3HAHUE
AJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH, (OPMUpPOBAHUE MPEICTABICHUNA O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEalbHOM
MUpE U O Pa3IUYHBIX CIIOCO0aX UX M3Y4YeHUsI, 00 OCOOCHHOCTSX BHIBOJIOB U MPOTHO30B, HOCSIINX BEPOATHOCTHBIN XapakTep;

3) yMeHHE BBITIONHATH alreOpandecKre MpeoOpa3oBaHUs PANMOHATBHBIX BBIPAKEHHUH, MPUMEHATh WX JUIS PEHICHUS Y4eOHBIX
MaTEMaTUYECKUX 33134 U 33/1a4, BO3HUKAIOUINX B CMEXHBIX YU€OHBIX IpeIMeETax;

4) yMeHWe TIONb30BaThCs MaTeMaTHUYECKMMU (OpMYJIaMH W CaMOCTOSITEIIBHO COCTABISATH (DOPMYIBI 3aBHCUMOCTEH MEXIY
BEJIM YMHAMU Ha OCHOBE 00OOIIEHNS YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA,;

5) yMeHue pemarh JHHEHHbIC U KBaJpaTHbIC YPaBHEHUS M HEPa BEHCTBA, a TAKXKE NMPHBOJMMBIC K HUM ypaBHEHUS, HEPAaBEHCTBA,
CUCTEMBI; NPUMEHATh IpaUuecKue MPeNCTaBICHUS IJs PELIECHUS U HUCCIEIOBAHUS YPAaBHEHMI, HEPABEHCTB, CHUCTEM; IPUMEHATH
IIOJIyYEHHbIE YMEHMS I PELICHM 3a/1a4 U3 MATEMAaTUKH, CMEKHBIX IIPEAMETOB, IIPAKTUKY;

6) ommaneHHe cHUCTEMON (DYHKIIMOHAIBHBIX IMOHITUN, (DYHKIMO HAIBHBIM SI3bIKOM M CHMBOJIMKOH, YMEHHE CTPOHUTH Tpa(uKH
(yHKLMIA, ONMUCHIBaTh KX CBOMCTBA, MCIOJIb30BAaTh (PYHKUMO HAJbHO-Tpa(UUECKHE MPEICTABICHUS [JIsl ONUCAaHUsA M aHaIu3a
MAaTeMaTUYECKUX 3a7a4 U PEAIbHBIX 3aBUCUMOCTEN;

7) oOBIageHHE OCHOBHBIMHU CIIOCOOAMU MPE/ICTABICHHS M aHAIHM3a CTATUCTHYECKUX JAHHBIX; YMCHHE PellaTh 3a/1a4l Ha HAXOXKICHUEC
YacCTOTBI U BEPOATHOCTH CIIyYallHBIX COOBITUH;

8) yMeHHe IpUMEHSTh U3YYCHHBIC TIOHSATHUS, PE3YJIbTAThl K METOIbI TIPY PEIICHUU 33/1a4 U3 Pa3IMYHBIX Pa3eiioB Kypca, B TOM YHUCIIE
3a/1a4, HE CBOJSIIMXCS K HEITOCPEACTBEHHOMY ITPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

V. Coaep:xanue yueOHOTo npeamera «Ajaredpay
7 —9 knaccoB
e 7 kiacc:

1. Bbipa:keHus, TOKIeCTBA, yPABHEHHUS.

UYucnoBble BhIpakeHUs ¢ nepeMeHHbIMH. [IpocTeitime npeoOpa3oBaHusi BHIpAKECHUNA. YpaBHEHHE, KOPeHb ypaBHeHuUs. JIuHeiHoe
YpaBHEHHE C OJIHOM MepEeMEHHOM. PernieHne TeKCTOBBIX 3a7a4 METOJIOM COCTaBJICHUS ypaBHEHHN. CTaTUCTUUECKUE XapaKTEPUCTHUKHU.

OcHnognas yenb — CUCTEMATH3UPOBATh M OOOOIIUTH CBEJICHUS O MPEOoOpa30BaHUSIX aNreOpandecKuX BBIPAXKEHUNW U PEIICHUU
YPaBHEHUM C OJHOU MEPEMEHHOM.

IlepBas TemMa kypca 7 Kj1acca SIBJISE€TCS CBS3YIOIIUM 3BEHOM MEXIY KypCOM MaTeMaTHKH 5—6 KJIacCOB M KypcoM aireOpnl. B Hei
3aKPEIUISIOTCS BHIYUCIUTEIbHBIE HABBIKH, CUCTEMATU3UPYIOTCS U 0000IIAI0TCA CBEACHUS O MPeoOpa30OBaHUSIX BhIPAXKEHUN U PEIICHUU
YPaBHEHUM.

Haxoxnenue 3Ha4eHUN YUCIOBBIX M OYKBEHHBIX BBIPQKEHHM /1a€T BO3MOXXHOCTH MOBTOPUTH C yUYalIUMUCS TpaBWia JEUCTBUN C
pallMOHAJILHBIMA YMCJIaMHU. YMEHHUs BBITIOJNHATh apuMeTHyecKkue IeUCTBUSA C PAMOHAIBHBIMU YHUCJIAMHU SIBJSIOTCS OMOPHBIMH ISt



Bcero Kypca anreopsl. CienyeT BBISICHHTH, HACKOJBKO IMPOYHO OBJAICIIH UMH yYaIlldecs, U B CIydae HEOOXOIUMOCTH OPTraHN30BaTh
MMOBTOPEHUE C LIEJIbIO JIMKBUAAIIUHU BBISBICHHBIX MPO0OEOB. Pa3BUTHIO HABBIKOB BEIYMCIICHUM JOJKHO YACISITHCSA CEPbe3HOE BHUMAHUE U
B JIaJIbHEUIIIEM TIPU U3YYEHUU JPYTUX TEM Kypca ajareOphl.

B cBs131 ¢ paccMOTpeHHEM BONPOCAa O CPABHEHUM 3HAYEHHUM BBIPAKCHUN PACIIUPSIIOTCS CBEACHUS O HEPABEHCTBAX: BBOJSTCS 3HAKHU
HEPABEHCTB, JAETCS MOHATHE O JBOWHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun mnpeoOpa3zoBaHUM BHIPAKEHUNM (POpMaIbHO-ONEPATUBHBIE YMEHHS OCTAIOTCS Ha TOM >K€ YpOBHE, ydaluecs
NOJAHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIQJICHUU Te€Opuehd. BBOIATCS MOHATHUS «TOXKIECTBEHHO PABHBIC BBIPAKECHUS», (TOKIECTBOY,
«TOXAECTBEHHOE MPeoOpa30BaHNEe BRIPAKEHUN», COIEPKAHUE KOTOPBIX OYyJIET MOCTOSTHHO PACKPBIBATHCS U YIITYOJISITHCS PU U3yUYECHUU
npeoOpa3oBaHUN Pa3IUUYHBIX andredpandeckux BbIpakeHuil. [loguepkuBaeTcsi, YTO OCHOBY TOXKJIECTBEHHBIX MPE0Opa30BAHUIMA
COCTAaBJISIFOT CBOWCTBA JIEMCTBUM HAJl YACIIAMMU.

VYcunuBaeTcss poib TEOPETUYECKUX CBEICHHM MpU paccMOTpeHuu ypaBHeHUH. C 1eNbl0 00EeCIeueHUs OCO3HAHHOTO BOCHPHUATHS
yYaIlIUMUCS aJITOPUTMOB PEIICHUsS YPAaBHEHUN BBOJMUTCS BCLIOMOTATENIbHOE MOHATHE PAaBHOCUJIIBLHOCTH ypaBHEHUH, GOPMYIUPYIOTCS U
Pa3bACHAIOTCA HA KOHKPETHBIX NMPUMEPAX CBOMCTBA PABHOCWIBHOCTH. J[a€TCA MOHATHE JIMHEHHOTO YPAaBHEHUS U UCCIEIYETCS BOMPOC O
qHCIIe ero KopHel. B cucteme ynpakHeHH 0co00¢ BHUMaHKE YACIAETCS PEHICHUIO YpaBHEHUH BUIa ax = D IpH pa3IMyHbIX 3HAYCHHSIX
a u b. TIponomkaetcst padoTa 1Mo HOPMHPOBAHMIO Y YUANTUXCS YMECHHS MCIOJIB30BaTh ammapaT YpaBHCHHHA KaK CPEJICTBO JUIS PEIICHUS
TEKCTOBBIX 33J1a4. YPOBEHbB CIOKHOCTH 33]1a4 3/1ECh OCTAETCS TAKUM K€, KaK B 6 Kiacce.

N3ydenne TeMbl 3aBepIIaeTCs 0O3HAKOMJICHUEM YYaIIUXCs ¢ MPOCTEUIIMMU CTATUCTUYECKUMU XapaKTePUCTUKAMU: CPEAHUM apudme-
TUYECKUM, MOJIOM, MEAUAHOW, Pa3MaXOM. YUaluecs NOJDKHBI YMETh MCIIOJIb30BaTh 3TU XAPAKTEPUCTUKH ISl aHAJIN3A PsAla JAaHHBIX B
HECJIO)KHBIX CUTyalUsX.

Koumponvuuvix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIE€M.
CTelleHb ¢ HATYPAIBHBIM TT0KA3aTelleM | ee cBoicTBa. OnHowreH. DYHKINA ¥ = X%, y = X° U UX rpaduKH.

OcHosHas yenb — BBIPAO0TATh YMEHHUE BBIMOJIHATE ACHCTBUS HAJ| CTETICHSIMU C HATYpPaJIbHBIMH ITOKA3aTEISIMHU.

B nannoit TeMe naercs onpenesieHre CTENEeHU ¢ HaTypalibHbIM MOKa3zaTeneM. B kypce MaremaTuku 6 Kjacca yJaniuecs y»e BCTpeda-
JUCh C MPUMEpPaMH BO3BEIICHUS YUCENI B CTENEHb. B CBSI3M C BBIUMCIECHWEM  3HAYEHMM  CTENEHH B 7  KiIacce  JIaeTcs
MPEJICTABIICHUE HAXOXKICHUN 3HAUYCHUN CTENEHU C IMOMOIIBI0 KaldbKyJsgTOpa. PaccMmaTpuBaroTcsi CBOMCTBA CTENEHH C HATYPAIbHBIM
nokasareneM. Ha mpuMepe aokas3aTesibcTBa CBOWCTB CTEIEHU YYallMECs BIEPBBIE 3HAKOMATCS C JOKA3aTEIbCTBAMHU, MPOBOJIUMBIMU
Ha anreOpandeckoM Marepuasie. CBOWCTBA CTENEHH C HATypaJbHBIM TMOKa3aTeleM HaxoAST  NPUMEHEHHE NP YMHOXKCHHUHU
OJIHOYJIEHOB W BO3BEJCHUU OJHOWICHOB B CTEMEHb. [IpyM HaXOXIEHHM 3HAYCHHM BBIPAXKEHUH, COJAEpIKAIUX CTENEeHH, 0C000e
BHUMaHUE ClIeJlyeT oOpaTUTh Ha MOPSAOK JEHCTBHIA.



PaccMotpenne QYHKUHil y = X%, y = X° [O3BOJISIET HPOAOIKHUTH PaboTy 1Mo (HOPMHPOBAHMIO YMEHHII CTPOMTb M YHTATh TPaduK
¢byakumic. BakHO 00paTWTh BHUMaHWE y4YalIUXCsi HAa OCOOEHHOCTH Tpadwka (PyHKIMM y = X°. rpaduK MPOXOIUT Yepe3 HAdajo
KoopauHaT, och Oy SBISETCS €T0 OCBI0 CUMMETPHH, TPapUK PACIIOIOKEH B BEPXHEH MOTYIIIIOCKOCTH.

YMmenne crpoutb rpabuki QYHKIHE ¥ = X° M Y = X° HCIONB3YeTCS IS O3HAKOMIICHHS YYAIIUXCS C IPadHuecKHM CIOCOO0M
pelIeHus] ypaBHEHHI.

Konmponvuvix pabom: 1
3. MHOro4jieHsbl.

Muorouien. CioxeHune, BBIMUTaHUE U YMHOXXEHUE MHOTOWICHOB. Pa3iioxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

OcHosHas yenb — BbIPaOOTATh YMEHUE BBITIOJHATH CIOXKEHUE, BBIYUTAHUE, YMHOKECHIE MHOTOUYJICHOB U Pa3JIOKEHUE MHOTOUJICHOB
Ha MHO>XHTEJIH.

JlanHass Tema wurpaeT (QyHIAMEHTaIbHYIO pOJIb B (OPMHUPOBAHWUM YMEHHUS BBINMOJIHATH TOXKICCTBEHHBIC TIPEOOpa30BaAHUS
anredpandecKkux BeIpakeHu. DopmMupyemsble 371ech (popMaTbHO-ONIepaTUBHBIC YMEHHUS SIBJISIOTCS OMMOPHBIMU MTPU U3YYCHUH ACHCTBUH C
paIrMoOHAIBHBIMU JPOOSMHU, KOPHIMH, CTETICHSIMH C PAIlMOHATILHBIMH MTOKA3aTEIISIMU.

N3yuenne TeMbl HAUMHACTCS C BBEACHUS MOHATHA MHOTOWICHA, CTAHAAPTHOTO BHa MHOTOYJICHA, CTETIEHH MHOTOWIeHa. OCHOBHOE
MECTO B 3TOM TeMe 3aHUMAIOT aJTOPUTMBI JECHCTBUN ¢ MHOTOUYJICHAMH — CIIO)KCHHE, BRIYNTAHUE U YMHOXKCHHE. Y Yaluecs JOJKHBI 110-
HHAMAaTh, YTO CYMMY, Pa3HOCTb, TPOU3BEICHNE MHOTOWICHOB BCETIa MOKHO MPEACTAaBUTh B BHJIC MHOTOUJICHA. JIeHCTBYS CIIOKEHUS, BBI-
YUTAHUS ¥ YMHOKCHHUSI MHOTOWICHOB BBICTYIIAIOT KaK COCTaBHOW KOMITOHEHT B 3aJIaHUSX Ha MPeoOpa3oBaHMS METbIX BhIpakeHUi. [1o-
ATOMY HEIEJIECO00Pa3HO MEPEXOIUTh K KOMOMHUPOBAHHBIM 33JIJaHUSAM MPEXKJIE, YEM YCBOCHBI OCHOBHBIC aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 3TOM TeME yIETSETCs Pa3IoKEHUI0 MHOTOWICHOB HA MHOKUTEIH C TIOMOIIBI0 BRIHECEHHS 32 CKOOKH OOIIIETO
MHOKHUTEISI U C TTIOMOIIBIO TPyNmUpoBKH. COOTBETCTBYIOMINE MTPeoOpa3oBaHus HAXOAT MIMPOKOE MPUMEHEHHE Kak B Kypce 7 Kjacca,
TaK M B MOCTEAYIONIUX KypcaX, 0COOEHHO B IEUCTBUAX C PAIMOHATILHBIMU JPOOSMHU.

B nanHoit TeMe ydaruecs: BCTpe4aroTcs ¢ MpuMepamMu UCIIOIb30BAHUS pacCCMaTPUBAEMBIX MPE0Opa30BaHUM MPHU PEIICHUU Pa3HO00-
Pa3HbIX 3aJ1a4, B YACTHOCTH MIPH PEIICHUU YPaBHEHUN. DTO MO3BOJIAET B X0J/I€ U3YUCHHS TEMbI TIPOJOJDKUTE paboTy 1o (hOPMUPOBAHUIO
YMEHUS PeIIaTh YpaBHEHUS, a TAK)Ke peIiaTh 3aa4d METOJAOM COCTAaBJICHHUS YpaBHCHHUN. B 4uCIO ynmpakHEHHI BKITIOYAIOTCS HECIIOXK-
HBIC 3aJ]aHUs Ha I0KA3aTEIhCTBO TOXKICCTRA.

Konmponvuwvix pabom: 1
4,  @opMyJbl COKPAIIEHHOT0 YMHOKEHHUSI.

®opmyist (@ + b)Y =a® £ 2ab + b°, (@ +b)® =d® + 3a°b + 3ab® £ b°, (a £ b) (@® + ab + b®) = &® +b*. TIpumenenne dopmyn
COKPAIIIEHHOTO YMHOXKCHHSI B TIPEOOPa30BaHUSIX BBIPAKCHUH.

OcHosHas yenvb — BBIPA0OTATh YMEHUE MTPUMEHSATH (POPMYIIBI COKPAIIEHHOTO YMHOKEHHS B TPEOOPA30BAHUAX IEIIBIX BHIPAKEHUH B
MHOTOYWICHBI U B Pa3J10’)KEHUH MHOTOWICHOB Ha MHOKHUTEIIH.



B nanHoii TeMe npoaosmkaercs padboTa no GOpMUPOBAHUIO Y yUAILTUXCS YMEHUS BBIMOIHITH TOX/IECTBEHHBIEC TPEOOPA30BAHUS LIETBIX
BhIpakeHnii. OCHOBHOE BHHMAHHUE B TeMe yaemsercs: hopMyaaM (a - b) (@ + b) = a® - b%, (a £ b)* = a® + 2ab + b®. Vuammecs 1omKHbI
3HaTh 3TH (POPMYJIBI U COOTBETCTBYIOIINE CIOBECHBIE (POPMYITUPOBKH, YMETh MPUMEHATh UX KaK «ClieBa HAINpPaBO», TaK U «CIpaBa
HaJIEBOY.

Hapsity ¢ yka3aHHBIMH paccMaTpuBatoTes taxe dopmyisl (a + b)® = a®+ 3a%b + 3ab? £ b®, &® £ b® = (a £ b) (@* + ab + b?). Oxnako
OHM HAxXOJIAT MEHbIIEE MPUMEHEHUE B Kypce, TI0ITOMY HE CIIeIyeT U3JIMIIHE YBIEKATHCS BHIMOJHEHUEM YIIPAXXHEHUN HAa UX HCIOJIb30-
BaHUE.

B 3akimounTenbHOM YacT TEMbI pacCMaTpUBAETCA MPUMEHEHUE PA3IMYHbIX MPUEMOB Pa3NI0KEHHUs] MHOTOUYJIEHOB HAa MHOXKUTEIH, a
TaK>Ke UCTI0JIb30BaHNE MPE0OPa30BAHMM 1IENBIX BHIPAXKEHUM JIJISl pEIICHUs IIUPOKOTO Kpyra 3ajad.

Koumponvuwvix pabom: 2
5. ®yHkuum.

@yHK1MsA, 00nacTh onpenaenaeHus PyHkuuu. Beriunuciaenue 3HaueHuil pyHkuu no popmyne. I'paduk Gynkuuu. [Ipsmas nponopuuo-
HaJbHOCTh U €€ rpaduk. JInneitnas GyHKUMS U ee rpaduk.

OcHognas yenb — O3HAKOMUTH YYAIIUXCS C BAXHEUIIUMHU (PYHKIMOHAIBHBIMHU MOHSITHSMU U C TpaduKaMu MPsSIMOM MPOHOPILHO-
HaJIbHOCTU U IMHEWHOU PyHKIMH OOIIero BUaa.

JlanHast TeMa SIBJII€TCS HA4aJbHBIM 3TAllOM B CUCTEMATUYECKON (PYHKIMOHAIBHOW MOATOTOBKE YYaIIUXCA. 3/1€Ch BBOASATCS TAKUE I10-
HATHS, KaK QYHKIUS, apryMEeHT, 00J1acTh onpeaesieHus: PyHKuuu, rpadpuk GyHkiru. OyHKIUS TPAKTYETCS KaK 3aBUCMMOCTb OJIHOM Te-
PEMEHHOM OT APYyroi. Yuamuecs MmoIy4yaroT IepBoe MpecTaBlIeHUe 0 criocobax 3aganus ¢GyHKIuU. B manHOM TeMe HaunHaeTcsl paboTa
1o (POPMHUPOBAHMIO Y YUAITUXCS YMEHUN HAXOAUTH MO (opMyJsie 3HaUeHHE (HYHKIIMU M0 U3BECTHOMY 3HAUYCHUIO apTYMEHTA, BBITIOJHSTH
Ty K€ 3a/1auy 1Mo rpaduKy U pemats mo rpaduky oOpaTHYIO 3a1aqy.

DYHKIIMOHAIbHBIC MOHSATHS TMOTYYalOT CBOIO KOHKPETH3ALUIO TPH M3YYCHUH JTHHEHHOW (PYHKIIMU U €€ YaCTHOTO BUIA — MPSIMOM
MPOTOPITMOHAIBHOCTH. Y MEHUS CTPOUTD U YUTATh TpaduKu 3TUX GYHKIIMHA IMUPOKO HUCTIONB3YIOTCSA KaK B CAMOM Kypce alreOphl, Tak U B
Kypcax reoMeTpuud W (U3NKU. Ydaiuecs JOJDKHBI MOHUMAaTh, KaK BIMSIET 3HAK KOd(@UIIMEHTa HA PaCcHOJIOKEHHE B KOOPAMHATHOU
wiockoctu rpaduka Gynkun y = Kx, rae u K # 0, kak 3aBucut ot 3HaueHui K 1 b B3aumHoe pacmnonokenue rpadukoB ABYX (yHKIIHIA
Buga y = kx + b.

dopmupoBaHue BceX PYHKIIMOHAIBHBIX MOHATHUN U BhIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, 4 TAK)KE M3YUEHHUE KOHKPETHBIX (DYHK-
IMHA CONMPOBOXKAAIOTCA PACCMOTPEHHEM MPUMEPOB PEATbHBIX 3aBUCUMOCTEM MEXIy BEIUYMHAMH, YTO CIOCOOCTBYET YCHJICHUIO
MPUKJIAAHONW HAIIPABIEHHOCTH Kypca aireOphl.

Konmponvuwvix pabom: 1
6. Cucrembl JUHeHHBIX YPABHEHHH.

Cucrtema ypaBHeHHil. PerieHue cuctemsl IBYX JIMHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU U €70 TEOMETPUUECKAs UHTEPIPETAIIUSI.

Pelienne TEKCTOBBIX 33/1a4 METOJIOM COCTABIICHUS] CUCTEM YPaBHEHUH.



OcHogHas yenb — O03HAKOMUTH YYAIIUXCS CO CIIOCOOOM DPEIICHUSI CHCTEM JIMHEWHBIX YpaBHEHHUI C JABYMs NEPEMEHHBIMH, BbIpa-
00TaTh yMEHHUE peIIaTh CUCTEMbI YPAaBHCHHUI U IPUMEHSATH UX MPU PEIICHUH TEKCTOBBIX 3a71a4.

N3ydeHne cucrem ypaBHEHUHN pacpeiessieTcss MKy Kypcamu 7 1 9 xiraccoB. B 7 kimacce BBOAUTCA MOHATHE CUCTEMBI M pACCMATPU -
BAIOTCS CUCTEMBI JINHEMHBIX YPaBHCHUM.

N3noxxeHne HauMHaeTCs ¢ BBEJICHUS TIOHATHUS «JIMHEHHOE YPABHEHHE C IBYMS IIEPEMEHHBIMIY. B cucTeMy ynpaXHEHUN BKIFOYAOTCS
HECJIOKHbBIE 33J]aHUs HA PELICHNE JINHEWHBIX YPABHEHHM C IByMs IEPEMEHHBIMH B LIEJIbIX YNCIIAX.

dopmupyeTcst yMeHUe CTPOUTh Tpaduk ypaBHeHus a + by = ¢, rne a # 0 wim b # 0, npu pasnuuHbIX 3Ha4YeHUsAX a, b, c. BBeacHue
rpaduueckux oOpa3oB J1aeT BO3MOXKHOCTb HATJISITHO MCCJIEIOBATh BOMPOC O YHUCIE PEIICHUH CHCTEMbI JIBYX JIMHEHHBIX YpaBHEHUH C
IBYMS IIEPEMEHHBIMU.

OCHOBHOE MECTO B JaHHOW TEME 3aHUMAET H3YyUYCHHUE aAITOPUTMOB pPEIICHHUS CUCTEM JBYX JIMHEWHBIX YpPAaBHEHHUU C ABYMs
MEPEMEHHBIMHU CIIOCOOOM TOJICTAHOBKH M CLIOCOOOM CIIOKEHUS. BBeieHre cuCTeM MO3BOJISIET 3HAYUTENBHO PACHIMPUTH KPYT TEKCTOBBIX
3a/1ay, peniaeMbIX C MOMOIIbIO anmapara anreopsl. [IpuMeHeHne cucteM ynpoumaeT npouecc NepeBoja JAHHBIX 33/Ja4d C OOBIYHOTO
SI3bIKA Ha SI3bIK YPaBHEHMUIA.

Konmponvuvix pabom: 1
/. IloBTOpEHMe.
Ocnoenas yenw. [10BTOPUTH, 3aKpeNUTh U 00001KUTH OCHOBHBIE 3Y H, nmosmydeHHbIe B 7 Kiacce.
Konmponvuuvix pabom: 1

e 8 Kkiracc:

1. PanuonanbHbIe Apo0H.
PanmonansHass ApoOb. (OCHOBHOE CBOMCTBO JApoOH, CoKpalieHue ApoOel. ToxIeCTBEeHHbIE MPeoOpa3oBaHUsl  palMOHATBHBIX

. k
BbIpakeHHt. DyHKIUA y =— U ee rpaduk.
X

OcHosHas yenb — BbIPAO0OTATh YMEHHE BBIMOJIHATH TOKIECTBEHHBIE TPEOOPA30BaHMs PAIMOHAIBHBIX BBIPAKEHUH.

Tak xak AEHCTBUS C palMOHATBLHBIMHU JPOOSMHU CYIIECTBEHHBIM 00pa30M OMHUPAIOTCS Ha JACHCTBUS C MHOTOWICHAMH, TO B HaYaJIe TEMBI
HEO0OXOMMO MTOBTOPUTH C YUAITUMHUCS PEOOPa30BAHUS IIEJIBIX BHIPAKEHUM.

['maBHOE MECTO B JaHHOW TeME€ 3aHUMAIOT AJITOPUTMBI JIEHCTBUN APOOsMHU. Ydamuecs JAOHKHBI MOHUMATh, YTO CYMMY, Pa3HOCTb,
MPOU3BEJICHNE M YacTHOE JpoOei Bcera MOXKHO MPEACTaBUTHh B BUiE NpoOu. [IproOpeTaembie B JaHHON TeMe YMEHHUS BBITIOJIHSTH
CJIOKE€HUE, BHIYUTAHUE, YMHOXKCHHE U JIeJICHUE TPOoOeH SIBISIOTCS OMOPHBIMH MPeoOpa3oBaHUSX NPOOHBIX BbIpakeHuid. [loatomy um
clelyeT yaenuTh ocoboe BHMUMaHue. HeunenecooOpa3Ho mepexoauTh K KOMOWHHUPOBAHHBIM 33JlaHUAM Ha BCE JECUCTBHUS C JIPOOSAMHU
npex;e, yeM Oyay yCBOEHBI OCHOBHBIE aJlTOPUTMBI. 3a/laHus Ha BCE JACHUCTBUS C IPOOSIMU HE JAOJKHBI ObITh U3JIMIIIHE TPOMO3AKUMH U



TpyroeMkumu.IIpy HaxokaeHuu 3HaYeHU IpoOel AAaroTCs 3aJaHus Ha BBIYMCICHHUS C MOMOINBIO KalbKyssiTopa. B naHHOW Teme
pacCIIMpPSAIOTCA CBEIECHHS O  CTAaTUCTHYECKMX  XAPAaKTEPUCTHUKAX.  BBOAUTCA  NOHATHE CPEAHEr0 TapMOHMYECKOIO psaa

. k
MOJIOKUTEIBHBIX uucell. M3ydueHne TeMbl 3aBepiaeTcsi paCCMOTPEHHEM CBOMCTB rpadguka QyHKIUU y = — .
X

Komnmponvuwvix pabom: 2

2. CteneHb ¢ meJbIM NMMOKa3aTeJIeM. JJIeMEHThI CTATHCTHKH.
Cremnenb C LENBIM TOKa3zaTeneM U ee cBoicTBa. CraHmapTHbIA BUA yucia. HadanbHble cBefeHHs 00 OpraHU3alli CTaTHCTHUYECKHUX
HCCIIETOBaHU.
OcHosHas yenb — BbIPA0OTaTh YMEHHE MPUMEHSTh CBOMCTB, CTENEHU C IIENbIM IMOKa3aTelieM B BBIYMCICHUAX W MPeoOpa30BaHUSIX
chopMHUpOBaTh HaYaIbHBIE MIPEACTABICHUS O COOpPE U TPYNIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJISAHOW MHTEPIPETAIINH.
B sToit Teme QopMynaupyroTcs CBOMCTBa CTENEHH C IEJIbIM IMOKa3areileM. MeToa Joka3aTelbCTBA ATHUX CBOWCTB IMOKAa3bIBAETCA Ha
MPUMEPE YMHOXKEHHUS CTENIEHEW C OJMHAKOBBIMH OCHOBaHUSMU. J[a€TCs MOHSATHE O 3alMCH YMCIa B CTaHAApTHOM Buje. [IpuBonsiTcs
MIPUMEPHI UCITOJIL30BAHUS TAKOM 3aMucH B (U3UKE, TEXHUKE U APYTUX 00JIACTIX 3HAHUM.
VYuyanuecs nojiy4aroT HadaJlbHbIE MPEACTABICHUS OO0 OpPraHU3aIlMU CTAaTUCTUYECKUX HCCIeNOBaHU. OHU 3HAKOMSITCA C MOHSTUSIMHU
reHepaIbHON U BBIOOPOUHON COBOKYMHOCTU. [IpuBOATCS npuMepsl PeACTaBICHUS] CTATUCTUYECKUX JAaHHBIX B BUJAE TAOJHUIl YACTOT U
OTHOCHUTEJIbHBIX YACTOT. YYallluMCs MpeJjiaratoTcs 3aJaHus Ha HaXO0XKJIEHUE MO TaOJUIIe YACTOT TAKUX CTATUCTUYECKUX XapaKTEPUCTHK,
Kak cpeaHee apudmernueckoe, Mojia, pa3max. PaccMarpuBaeTcs BONpoC O HAIISIAHOW MHTEPHpETaIlluid CTaTUCTUYECKONM MH(POpMAIIUH.
N3BecTHBIE yyanuMmcs crocoObl HArISAHOTO TPEICTABIICHUS CTATUCTHUYECKUX JAHHBIX C TMTOMOIIBIO CTOJIOYATHIX M KPYTOBBIX AUAarpaMm
PaCLIMPSIOTCS 32 CUET BBEJCHUS TAaKUX MOHATHM, KaK MOJUTOH U TUCTOTpaMMa.
Koumponvuuvix pabom: 1

3. KBaapaTHble KOPHHU.

[Tonsitue 06 uppanmoHanbHBIX yuciax. OOmIMe cBeAeHUsI O JEeHCTBUTENbHBIX unciax. KBagpaTHeiii kopeHb. [loHATHE O HAXOXKIIEHUU
MpUOJIMKEHHOTO 3HA4YeHHUs KBajpaTHoro KopHs. CBoicTBa KBaApaTHbIX KopHei. I[IpeoOpa3oBaHus BBIpAXEHUH, COACpPKATUX
KBaJIpaTHbIC KOpHU. DyHKIHS y = Jx , ee cBO¥iCTBA U rpaduk.

OcHogHas yenb — CUCTEMATU3UPOBATh CBEACHHUSA O PAlMOHANBHBIX YHUCIAX U JAaTh IpPEICTaBiIeHHE 00 MppalMOHAIbHBIX YHUCIIAX,
pacUIMpUB TEM CAMbIM MOHSATHUE O YHUCJE; BhIPA0OTaTh YMEHHE BBINIOJHITH MPEeoOpa3oBaHUsl BBIPAKEHUN, COAEpKAIIMX KBaJApaTHBIC
KOPHH.

B nanHO#M Teme ywamiyecss MOJy4alrOT HadyajdbHOE MPEJCTABICHUE O MOHATUU AeHCTBUTENbHOrO uucia. C 3Toi 1enpio obolmarrces
W3BECTHBIC YUAIIUMCSl CBEJCHHS O PAlMOHAIBHBIX Yucax. s BBEICHUS MOHATHS UPPALMOHATIBHOTO YHCIIA UCIIOJIb3YEeTCI MHTYUTUBHO
MPEJICTABICHUE O TOM, YTO KaX/bIM OTPE30K UMEET JJIMHY U MOTOMY KaXJOM TOYKE KOOPJIAUHATHOMU IPSMOU COOTBETCTBYET HEKOTOPOE
gucio. [lokaspiBaeTcs, 4To CyIIECTBYIOT TOYKH, HE UMEIOIINE PAIMOHAIBHBIX abCIucC.

[Ipu BBeAEHMH MOHATHS KOPHS MOJIE3HO O3HAKOMUTD YUAIIUXCS C HAXO0XKIACHUEM KOPHEW C MIOMOIIBIO KAJIBKYIATOPA.



OcHOBHOE BHHUMAaHHUE YENAETCS MOHATUIO apu(METUIECKOTO KBAaIPAaTHOTO KOPHS U CBOWCTBAM apu(METUUECKUX KBAJIPATHBIX KOPHEH.

JIOKa3bIBAIOTCSI TEOPEMBI O KOPHE M3 NPOU3BEACHHUS M JIpoOH, a TaKkKe TOKIECTBO Ja? = la|, KOTOpBIC TONYYalOT NMPUMEHEHHE B

npeoOpa30BaHUAX BBIPAKEHUHM, COAEpXKAIIMX KBaapaTHble KOpHU. CrnenuaibHO€ BHHUMAHHME YIENSAETCSd OCBOOOXKIECHHUIO OT
a a
NCRNCENGS

KOPHH, YAaCTO MCMOJIB3YETCS KaK B CAMOM Kypce alreOphl, Tak U B KypcaxX FeOMETpUH, areOpbl M Hayall aHaJIu3a.

[IpomosmkaeTcss paboTa Mo Pa3sBUTUIO (PYHKIMOHAIBHBIX MPEICTABICHHUI yuamuxcs. PaccMarpuBaroTcs GyHKIHUS 6 =+/6, ee CBONWCTBA U

. 2
rpaduk. [Ipu usydennu GyHKIME y =+/x IOKa3bIBAETCA €€ B3aUMOCBA3b ¢ QyHKIHMEH y = X°, T1e X > 0.
Konmponvuuvix pabom: 1

HPpaAllMOHAJIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPpAKCHUAX BHUJA YMeHue HpCO6p330BBIBaTB BBIPpAKCHHUA, COACPKAIINC

4. KBaaparTHbie ypaBHeHus.
KBanparnoe ypaBHenue. @opmysia KOpHEH KBaJpaTHOrO ypaBHEHHUs. PellleHne palvMoHaIbHBIX ypaBHEHUW. Pelienue 3amgay, mpuBo-
JSIIUX K KBaJIPATHBIM YPABHEHUSIM U MIPOCTEMIIINM PallMOHATIbHBIM YPABHEHUSIM.
OcHosHas yenb — BBIPA0OTATh YMEHUS PEIIaTh KBaJApPaTHBIC YPaBHEHUS W MPOCTEHIINE pallMOHATIbHbIE YPABHEHUS U MPUMEHATh UX K
PELLICHUIO 3a/1a4.
B Hauvasie TeMbl TPUBOAATCA MPUMEPHI PEIICHUS HEMOJHBIX KBaAPaTHBIX YpPaBHEHHI. DTOT MaTepualn cucremMatusupyercs. Paccmarpu-
BAIOTCS AJITOPUTMBI PELICHUS] HEMOJIHBIX KBAaAPATHBIX YPABHEHUM Pa3IMYHOTO BU/IA.
OCHOBHOE BHUMAaHUE CIAEAYET yACIUTh PEIICHUIO YPaBHEHUN BUA ax’ + bx + ¢ =0, rae a # 0, ¢ UCIOIB30BAHIEM dbopmynbl kopHel. B
JTAHHOM TeMe ydariuecs 3HakoMsTcsi ¢ opmysnamu BueTa, BRIpaKAIOUIMMU CBSI3b MEXIY KOPHSIMU KBaJIpaTHOTO YpaBHEHUSI U €Tr0 KO-
adppunuentamu. OHU HCTIONB3YIOTCA B JaJbHEHIIEM MpPHU J0KAa3aTeJbCTBE TEOPEMbl O PA3JIO0KEHUHM KBAAPATHOTO TpeXujieHa Ha
JIMHENHBIE MHOXKUTEIIH.
VYuyanuecs oBIaJeBalOT CIOCOOOM PEIICHUsI APOOHBIX pallMOHATBHBIX YPaBHEHUH, KOTOPBIA COCTOUT B TOM, UTO PEIICHUE TaKUX ypaB-
HEHUU CBOJUTCA K PEUICHHUIO COOTBETCTBYIOIIUX LEJIBIX YPABHEHUHN C MOCIEAYIOIIMM UCKIIOUEHUEM MIOCTOPOHHUX KOPHEH.
N3ydyeHne naHHOM T€MbI MO3BOJISIET CYIIECTBEHHO PACIIMPUTH anmnapat ypaBHEHUM, UCIIOIb3YEMBbIX ISl PEIICHUS TEKCTOBBIX 33/1a4.
Konmponvuwvix pabom: 2

S. IloBTOpeHue.

OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 0000ITUTHL OCHOBHBIE 3Y H, mony4yeHnHbie B 8 Kitacce.
KoumponvHnvix pabom: 1

e 9 kuacc
1. HepaBencrBa.



HucnoBble HEPABEHCTBA U UX CBOMCTBA. [loWwieHHOE CIIOKEHNE U YMHOKEHHUE YMCIIOBBIX HEPABEHCTB. JINHEHHBIE HEPABEHCTBA C OJIHOU
MIEPEMEHHON U UX CUCTEMBI.
OcnogHasi  yenb — O3HAKOMUTH YYalIMXCS C MPUMEHEHHE: HEPAaBEHCTB JUIsl OLIEHKH 3HAYCHUU BBIPAKEHUH, BbIPAOOTATh yMEHHE
peniaTh JUHEHHBIE HEPABEHCTBA C OJHOW NMEpPEMEHHOM M MX cucTeMbl. CBOWCTBA YHMCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha
KOTOPOW OCHOBAHO PEIICHUE JTUHEUHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM. T peMbI O MOWIEHHOM CJI0KEHUU U YMHOKEHUU HEPABEHCTB
HaXOJIUTh MPUMEHEHUE NPHU BBHINOJHEHUHU MPOCTEUIINX YIPAKHEHUI HA OLEHKY BBIPAXEHUW MO METOJY rpaHull. BBOASTCS NMOHATHUSA
a0COJIOTHOM MOTPENTHOCTU U TOYHOCTH MPUOIMKEHHS, OTHOCUTEIBHON MOTPEIIHOCTH. Y MEHUS TPOBOJIUTh JIETYKTUBHBIE PACCYXKICHUS
NOJIy4arOT PA3BUTHE KAK IPU JI0KA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK M IPU BBINOJIHEHUH YIPAXKHEHHN HaA JOKa3aTEIbCTBA
HEPABEHCTB.
B cBs3u ¢ pemieHWeM JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: JAaeTcsl IOHSATHE O YHUCIOBBIX IPOMEXKYTKAX, BBOIATCS
COOTBETCTBYIOIIME HA3BaHUS U 0003HA4YeHHs. PacCMOTPEHHIO CUCTEM HEPABEHCTB OJHOW NEPEMEHHOM MpEIIeCTBYET O3HAKOMIICHUE
y4aluxcs ¢ NOHSATUSAMH NIepeceyeHus U 00bEIUHEHUS] MHOYKECTB.
IIpu pemieHnn HEPABEHCTB MCIIOJB3YIOTCS CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPBIC PA3BACHSIIOTCA HA KOHKPETHBIX MPUMEpPaXx.
Ocoboe BHUMAaHHE CIIEAYEeT YISIUTh OTPAaOOTKE yMEHHWs pemiaT MpOCTEHIe HepaBeHCTBAa BHma ax > b, ax < b, ocTaHOBHBIINCH
crienuaibHO Ha ciaydae, korma a < 0.
B 3T0i1 TeMe paccMaTpuBaeTCs TAaKXKE PEHICHHE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJHOM IMEPEMEHHOW, B YACTHOCTH TAKHX,
KOTOpBIE 3aICaHbl B BUJE JBOMHBIX HEPABEHCTB.
Koumponvnuvix pabom: 1

2. KBagpaTnunas ¢pyHKuus.
Oynkius. CroiicTBa Qynkiuit. KBaapatuerit TpexuieH. PaznokeHue KBaJpaTHOTO TpexusieHa Ha MHOXKUTEIH. DyHKIus y = ax’ + bx +
c, ee cBoiicTBa u rpaduk. CteneHHas GyHKIIUA.
OcHosHas yenb — PaCIIUPUTH CBEJCHUS O CBOMCTBaX (YHKIIMNA, 03HAKOMHUTH YYAIIUXCS CO CBOWCTBAMH M TpadUKOM KBaJIpaTUYHOU
¢byakuun. |
B Hauane Tembl CUCTEMAaTU3UPYIOTCS CBEACHUS O QPyHKIMSIX. [IoBTOPSAIOTCS OCHOBHBIC MOHATHUS: (QYHKIIUS, apryMEHT, 00J1acTh Orpe-
nenenus QyHkiuu, rpaduk. J[aroTcs MOHATHS O BO3pACTaHUM U yObIBAHUM  (DYHKIMU, TIPOMEXKYTKAX 3HAKOMOCTOSHCTBA. Tem
caMbIM co3ziaeTrcsi 0a3a JJigd YCBOEHHUs CBOWMCTB KBaJpaTHUUYHONW M CTENEHHOW (QYyHKUMH, a Takke i JajbHEWIIero yriayOjeHus
(YHKITMOHATBHBIX MPEICTABICHUN MTPU U3YYEHUHU Kypca ajnreOphl U Havall aHaJn3a.
[ToaroTOBUTENBHBIM IIIATOM K U3YYEHUIO CBOMCTB KBaJIPAaTUUHON (PYHKIIMM SIBJIIETCS TaKXKE€ PACCMOTPEHHUE BOIpoca O KBaJApaTHOM
TPEXWIEHE M €ro KOPHSX, BBIACIEHWUM KBaJpaTa [BYWIEHAa W3 KBaApPaTHOTO TPEXWICHA, PA3JO0KEHUM KBAAPAaTHOTO TPEXWICHA Ha
MHOKUTEJIH.
M3yueHne KBaApaTUIHOM (YHKIMHM HAYMHACTCS C PACCMOTPEHMs (YHKIUH Y = ax’, ¢ CBOHCTB M OCOOCHHOCTEH rpaduka, a TaKKe
JPYTUX YaCTHBIX BUJIOB KBAJIPATUYHON (PYHKIIUU — (PYHKIUHN y = ax’ + b, y=a(x- m)°. DTu cBenCHHS VICTIOJIB3YIOTCS IIPU U3YUYECHUU



CBOMCTB KBaJpaTHUHOH (GYHKIHH 00LIero Bua. BaxHo, 4ToObI yUaIuecs: IOHsIN, 9T0 rpaduk GyHKIMK y = ax” + bx + ¢ MOXeT GBITh
ToJTydeH U3 rpaduka GyHKIMH y = ax* ¢ MOMOIIBIO ABYX MapaJlIeibHBIX TEPEeHOCOB. [IprueMb! mocTpoenns rpaduka GyHKmmn y = ax” +
bx + ¢ orpabaTpiBatoTCsI Ha KOHKPETHBIX mpumepax. [lpu sTom ocoboe BHMMaHUE CIEAyeT YACTUTh (DOPMHUPOBAHHIO y YUaIIUXCS
YMEHHsI YKa3bIBaTh KOOPUHATHI BEPIIMHBI TapadoIibl, €e 0OCb CHMMETPHH, HAaIIPaBIIEHUE BETBEH mapadoibl.
[Ipu m3ydyeHun 3TOM TeMbl JajbHEWIIEE pa3BUTHE MOJYy4YaeT YMEHHE HAaXOJUTh MO Irpa@uKy MPOMEXKYTKH BO3pACTaHUS U yObIBaHUS
(GyHKIIUH, a TAaKXKEe MPOMEXKYTKHU, B KOTOPBIX (PYHKIIHS COXPAHSET 3HAK.
Vuaripecs: 3HAKOMSATCS CO CBOMCTBAMH CTENCHHON (DYHKIIMH Y = X' MPH Y€THOM M HEYETHOM HATypallbHOM IOKa3aTele 1. BBoautcs
HNOHATHE KOpHA ra-i creneHu. OHM IMONMYy4aroT IPEACTABICHUE O HAXOXKJICHWM 3HAYEHUN KOPHS C IOMOIIBIO KaJIBKYJATOPA, IPUYEM
BbIPa0OTKA COOTBETCTBYIOIIMX YMEHUN HE TpeOyeTCs.
Koumponvnvix pabom: 1
3. HepaBeHncTBa ¢ 01HOIi mepeMeHHOI
[enbie ypaBHeHus. J{poOHbIe palinoHalibHbIC ypaBHEeHM. HepaBeHCTBa BTOPOI CTENEHU C OJHOM NepeMeHHOU. MeTo1 HHTEPBAJIOB.
OcHosHas yenb — CUCTEMATH3UPOBATh U OOOOIIUTH CBEACHHS O PEUICHUU LEIbIX U APOOHBIX PALlMOHAIBHBIX YPaBHEHUU C OJHOU
MepeMEHHO, cpopMUPOBaATh YMEHHE pelIaTh HEPABEHCTBA BUIA ax’+bx + ¢ > 0w ax” + bx + ¢ <0, rae a £ 0.
B aToil Teme 3aBepIaeTcs U3y4eHUE pallMOHAIbHBIX YPABHEHHI C OJHOM MEepEeMEHHOM. B CBA3M € 3TUM MPOBOAUTCS HEKOTOpPOE 0000111e-
HUE U YIITyOJIeHHe CBeJeHUI 00 ypaBHEHUSX. BBOAATCSA MOHATHS LEJIOr0 PAlMOHAIIEHOTO YPABHEHUS U €r0 CTEIECHU. Y Yaluecs 3HaKO-
MATCSI C PEIIEHUEM YPaBHEHUM TPEThEM CTENEHUW M YETBEPTOWM CTEIEHU C ITOMOUIBIO PA3JIOKEHUS HA MHOXHWTEIW M BBEICHHS BCIIO-
MOTraTelbHOM MepeMeHHONM. MeToa pelleHus YpaBHEHUIl ITyTeM BBEIEHUS BCIOMOTATENbHBIX IEPEMEHHBIX OyleT MHUPOKO
HCIIOJIb30BaThCS B AAJIbHEHIIIEM MIPH PELICHUN TPUTOHOMETPUUYECKUX, JTOrapu(PMUUECKUX U IPYTUX BUJOB YpaBHEHHIA.
PacimpsioTcss cBeeHHs] O PEIeHUU IpOOHBIX pallMOHANbHBIX YpaBHEHUH. Ydaliuecs 3HAKOMSTCS C HEKOTOPHIMHU CHEUaIbHBIMU
[IPUEMAMHU PEILIECHUSA TAKUX YPABHEHUMU.
DopMUPOBAHNE YMEHHUN PEIIaTh HEPABCHCTBA BUJIA axX’+bx++c>0mmax’+bx +c<0,rmea#0, OCYIIECTBIISIETCS C OIOPOX Ha
CBeJieHUs 0 TpadrKe KBaIpaTUIHON (QYHKIIHH.
VYyammecs 3HaKOMATCSA ¢ METOJIOM MHTEPBAJIOB, C MIOMOILIBIO KOTOPOTO PEIIAIOTCS HECIOKHBIE PALIMOHAIBHBIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ IBYMS NlepeMeHHbIMU

YpaBHeHUEe ¢ ABYyMs MepeMeHHbIMU U ero rpaduk. CuctemMbl ypaBHEHHUM BTOpOM cTeneHu. PeleHue 3aiad ¢ MOMOIIBIO CUCTEM
ypaBHEHHU BTOpOH creneHu. HepaBeHCcTBa ¢ AByMsI IEPEMEHHBIMU U UX CUCTEMBI.
OcHosHas yenb — BbIpabOTaTh YMEHUE PEIIaTh MPOCTEUIINE CUCTEMBI, COJIEpKAIllMe YpaBHEHHUE BTOPOM CTEMEHU C JIByMs MEpEeMEH-
HBIMU, U TEKCTOBBIE 33J1a4 C TOMOIIIBIO COCTABIICHUS TAKUX CHCTEM.
B nmaHHO# Teme 3aBeplIaeTCs U3yYEHHE CUCTEM YPaBHEHUH C IBYMs MepeMEeHHbIMU. OCHOBHOE BHUMAHUE YJEISETCS CUCTEMAM, B KO-
TOPBIX OJIHO U3 YPAaBHEHU NEPBOM CTENIEHU, & IPYTO€ BTOPOMU.



N3BecTHBIN ydammmcst cnoco0 MOJICTAHOBKUA HAXOJUT 3/1€Ch JajbHEWIlee TPUMEHEHUE U TI03BOJISIET CBOAUTD PEILICHHE TaKUX CUCTEM K
PEILICHUIO KBAaAPATHOIO YPABHECHMUSI.
O3HAKOMJICHHE YYaIlluXcs C NMPUMEpPaMH CHCTEM YPaBHCHHMH C JBYMsI TIEPEMEHHBIMH, B KOTOPHIX 00a ypaBHEHHS BTOPOW CTEIECHH,
JOJKHO OCYIIECTBIIATHCA C JOCTATOYHOM OCTOPOKHOCTBHIO M OTPAHUYUBATHCS IPOCTEUIIINMU ITPUMEPAMHU.
[IpuBiieueHrEe U3BECTHBIX ydYalUMCS T'paUKOB MO3BOJISIET MPUBECTH MPUMEPHI TpadUUeCcKOro peleHus: cucteM ypaBHeHui. C mmomo-
bI0 rpadUUeCKUX MPEACTaBICHUNA MOYKHO HAaIJBIAHO MOKa3aTh YYalllUMCS, YTO CHCTEMbI JIBYX yYpaBHEHUM C JBYMsI TIEPEMEHHBIMU:
BTOPOM CTENIEHU MOTYT UMETh OJIHO, JIBA, TPH, UETHIPE PEIICHUS WX HE UMETh PEIICHUIA.
PazpaboTaHHbIii MaTeMaTHYECKUI anmapaT MO3BOJISIET CYIIECTBEHHO PACHIMPHUTh KIIACC COJIEP)KATEIIbHBIX TEKCTOBBIX 3ajad, PeIllaeMbIX
C ITIOMOIIIbIO CUCTEM YPaBHEHUI.
N3yuenue Tembl 3aBepIIacTCA BBEICHUEM MOHATHA HEPABEHCTBA ABYMS IIEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C JIByMs IIEPEMEHHBIMHU.
CBenenus o rpadukax ypaBHEHUH C JBYMsI TEPEMEHHBIMH MCIOJIB3YIOTCS TPU WUIIOCTPAllMd MHOXKECTB PEIICHUH HEKOTOPBIX
MPOCTEUIINX HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CUCTEM.
Konmponvuwix pabom: 2

5. DJieMeHThI NPUKJIATHOI MaTEeMATHKH.

Marematudeckoe mozaenupoBanue. [IpornentHeie pacuerbl. [IpubnuxeHnHbie BhiuciieHUs. OCHOBHBIE TMpaBUiia KOMOWHATOPHUKH.
OTHOCHUTENbHAS YacTOTa U BEPOSITHOCTh CilydalHOro coObiThs. Kiaccuueckoe ompezeneHue BepoSTHOCTH. HauanbHble CBEAEHUS O
CTaTHUCTHUKE.

OcHogHas yenb — O3HAKOMUTH YUAITUXCS C MOHATHAMHU MEPECTAaHOBKH, pa3MEIIECHUs, COUYCTaHUS M COOTBETCTBYIOIIMMHU (HOPMYJIaMu
JUIS TIOJICUETA X YMCJIa; BBECTH MTOHSATHS OTHOCUTEIIBHOM YaCTOTHI M BEPOSTHOCTH CIIyYalHOTO COOBITHS.
N3ydeHune TeMbl HAQUMHACTCS C PEIICHUS 3aJ1ad, B KOTOPBIX TPEOYETCS COCTAaBUTh T€ WJIM MHBbIC KOMOMHAITUU AJIEMEHTOB W IOJICUYUTATH
WX 4Yuclio. PaszbsicHsAETCS KOMOMHATOPHOE IPABHIIO YMHOXKEHHS, KOTOPOE HCIIOJIL3YeTCS B JalbHEHWIIEM MpHU BBIBOJEC (HOPMYI IS
MmojicYeTa Yucia NMEePEeCTaHOBOK, pa3MEIIeHU M codeTaHuil. I[Ipu m3yueHMHM HaHHOTO Marepuajia HeoOXOAUMO OOpaTHTh BHUMaHHUE
yYaluxcss Ha pasiidiyue MOHITHH «pa3MEIIeHUe» U «CoueTaHue», cHOpMHUPOBATH y HUX YMEHHE ONPEACIATh, O KaKOM BHJIE KOM-
OuHaIMi UJIET peyb B 3aja4e.
B nannol Teme yuaiuecs 3HAaKOMSTCSI ¢ HAYaJIbHBIMU CBEJICHUSIMU U3 TECOPUU BEpOSITHOCTEH. BBOJATCS MOHATUSA «ClydailHOE COOBI-
THE», KOTHOCUTEJIbHAS YaCTOTa», BEPOATHOCTh CIy4aliHOTO COOBITUS». PaccMaTpuBarOTCs CTATUCTUUECKUN M KJIACCUYECKUHN MOIXObI
K OIpECICHUI0 BEPOATHOCTH CIy4allHOTO COOBbITHA. BaxkHO 0OpaTWTh BHUMAaHHUE YYalluXCs Ha TO, YTO KJIACCMYECKOE OIpejieicHre
BEPOSTHOCTU MOKHO TPUMEHSITh TOJIBKO K TAKUM MOJIEJISIM PeabHbIX COOBITHM, B KOTOPBIX BCE UCXO/IbI SBIISIIOTCS PABHOBO3MOXKHBIMH.
Konmponvuwvix pabom: 1

6. UuncjoBble MOCJ€I0BATEILHOCTH.
YuciioBble MOCIEN0BATENFHOCTH. ApudMeTrnueckas U TeoMeTpudeckas nporpeccur. @opMysibl TI-TO YjieHA U CYyMMBI TIEPBBIX N YWICHOB
nporpeccuu. beckonedHo yObIBaroIas reoMeTpuiecKas mporpeccus.



OcHosHas yenb — OaTh MOHATHS 00 apuMETUYECKON M TEOMETPUUECKON MPOTPECCUSIX KaK YUCIOBBIX MOCIENOBATEILHOCTSIX 0CO00TO
BHJIA.
[Ipy u3ydyeHUU TeMbl BBOJUTCSA MOHSITHUE MOCIEIOBATEIBHOCTH, Pa3bSICHIETCS CMBICI TEPMHUHA «N-M YJIEH MOCIEIOBATEIIBHOCTHY,
BBIpabaThIBACTCA YMEHUE UCIOJIB30BaTh MHACKCHOE 0003HAYCHUE. JTU CBEIACHUS HOCSIT BCIIOMOTATEIBHBIA XapaKTEP W UCIIOIB3YIOTCS
JUTSI U3y4eHUs apu(PMETUUECKONU U TEOMETPUUECKOMN IPOTPECCUI.
PabGoTta ¢ dopmynamu N-ro 4jieHa M CyMMBbI MEPBbIX TI'a YWICHOB MPOrPECCHM, TOMHUMO CBOEr0 OCHOBHOI'O HA3HAUEHHUS, MO3BOJISIET
HEOJIHOKPATHO BO3BPAIIATHCS K BHIYMCICHUSIM, TOXKIECTBEHHBIM NMPE0OPA30BAHUM, PELIICHUIO YPABHEHUHN, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapakTEpUCTHYECKHME CBOWMCTBA apu(PMETHUEeCKOM U TEeOMETPUYECKOW  MPOTPeccUuid, 4YTO  MO3BOJSET
paCIIMPUTD KPYT MpeJiaraeMbIx 3a1au.
Koumponvnuvix pabom: 1

7. TloBTOpeHue (MTOrOBOE)
Ocnoenas yenw. [10BTOpUTH, 3aKpenuTh U 0000mKUTH OCHOBHBIE 3Y H, nmosmydyeHHbIe B 9 Ki1acce.
Konmponvuuvix pabom: 1

VI. TemaTnueckoe IJIAHUPOBAHUE C ONIPEACTICHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ JACATCJIbHOCTH.

B TematnueckoM miiaHUpOBaHUU pa3jieibl OCHOBHOTO COJIEPKaHUs MO anredpe pa3OUThl Ha TEMbI B XPOHOJIOTHH WX U3YUYEHUS, 110
COOTBETCTBYIOIUM y4eOHHKaM «Anredpa — 7 », « Anredpa — 8 », «Anredpa — 9 ».

OCOOEHHOCTBIO TEMAaTHUYECKOTO IUIAHUPOBAHUS SIBISIETCS TO, YTO B HEM COJCPKUTCA OIMUCAHWE BO3MOXKHBIX BHUJIOB
o0pa3oBaTeIbHOM IEATEHHOCTH YYAIIMXCH B MPOIIECCE YCBOCHUSI COOTBETCTBYIOIIETO COMNECPKAHUS, HAMPABICHHBIX Ha JIOCTH)KCHHUE
MOCTABJICHHBIX IIeJIel O0ydeHus. DTO OPUEHTHPYET YUUTENs Ha YCWICHHE JEATEIbHOCTHOTO TMOJX0/1a B O0yYE€HUU, HA OpTaHU3AINIO
pa3HO0Opa3HOW y4eOHOM [1eATeJbHOCTH, OTBEUAOIICH COBPEMEHHBIM ICHUXOJIOTO-TIEJAarOrH4eCKuM BO33PEHUSM, HA HCIIOJIH30BAHUE
COBPEMCHHBIX TEXHOJIOTHH.



IloypouHoe miiaHnpoBaHue Mo ajredpe B 7/ KJjacce

No c " JlaTbi o o Jomamraee
oJlep>KaHue 0JI-BO CHOBHBIE BUbl yYEOHOH AESITETbHOCTU
ypoKa AP IIPOBEIICHUA | OOopymOBaHUE ARt YA a
(pa3naenbl, TEMbI) 4acoB YY)
wiad | Qakr
I'aasa |. JIuneiinoe ypaBHeHHe ¢ 0HOii mepemennoi. (15 yacos)
m1,crp. 5—12
1 Borp. 1- 3
" |BBenenue B anre6 1 '
a Py NeNes(1,2),7.9.
Tpenaxépsal 11t
2 YCTHOTO CY€TA. Pacnoznasams 4iciioBbie BRIpAKEHUS U .1, Bomp.1-2,
Beenenue B anredpy 1 o
BBIpA)KCHUSA C IEPEMEHHBIMU, JINHEUHBIE NeNel6,18
3. aBHeHUs. [I[pUBOANTE IPUMEPHI .1, NeNe20.22
BBenenue B anredpy 1 P P PUMEPHL » NeNe20,
BBIPAXEHHH C TEPEeMEHHBIMH, TUHEHHBIX
4. N N N I[TpoexTop, ypaBHeHUU. COCTaBIATH BHIpAXKCHUE m.2, NoNe40,42,
JInHeitHoe ypaBHEHHE C OJTHOM MTEPEMEHHOMN 1
Hpe3eHTALHS C TIEpEMEHHBIMU IO YCIIOBHUIO 3a/1a4H.
5. . . . BrinonHsaTs peoOpa3zoBaHus BeIPpAKCHUI: m.2, NoNe44,58
JluneitHoe ypaBHEHHE C OHOM EpEeMEHHOM 1
MIPUBOJUTH TOJJOOHBIE CaraeMsbie,
6. . . . packpbIBaTh CKOOKH. HaxomuTh 3HaUCHUE m.2,NeNe46,48,50
JInHeitHoe ypaBHEHHE C OJTHOM MTEPEMEHHOMN 1
. BBIPQXXEHHS C IEPEMEHHBIMU TPU 33JTaHHBIX
Pa3zgaTounniii
; 3Ha4YeHUsX nepeMeHHbIX. Kimaccudummpoarts |m.2,Ne52(1-3),
. o o o MaTcpuall.
JluneitHoe ypaBHEHHE ¢ OIHOM NepeMEHHON 1 P anrebpanyeckue BbIpakeHus. OmuceiBath  |63,69,71.
TEJTbIE BBIPAKCHHUS.
8. Tnsci N . 1 Dopmynuposams OUPENETIECHUE TUHEHHOTO 1.2, NeNe52(4-6),
WHEHH BHCHU HOW ITepeMEHHOMN .
CHHOC YPAaBHCHHE € OAHOM NCPEMCHHO ypaBHeHus. Pemars nuHeiiHOE ypaBHEeHUE B (67,73,
9 obmem Buge. MuTepnperuposars ypaBHeHHE (1.3 No80,82,
' Pemenue 3axau ¢ moMOIIBIO YpaBHEHU I 1 poekTo KaK MaTeMaTHYCCKYI0 MOJC/IbL pCaIbHOU
P P, cutyaiuu. ONHUCHIBAaTh CXEMY peIlleHuUs
npe3CHTalus. o o
10. P N 1 TEKCTOBOM 3a/1a4yM, MPUMCHSTH €€ JIs 1.3, NoNe84, 88
eIIeHHE 3a/1a4 C TIOMOIIIBIO0 YpaBHEHUH pelleHs 3a71au
11. . Paszpgatounsri 1. 090.12 4
Pemenue 3agad ¢ moMoIbO ypaBHEHUI 1 A 3, Ne90,125(3.4)
MaTcpurall
. m.3,NeNe100,106,
12. o Pasgarounsrii
Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUH 1 1109.

Marepuan




m.3,NeNe108,111,

13. .
Pemenue 3amayu ¢ moMoIp0 ypaBHEHHM 128
. O6001UTH TpUOOpPETEHHBIC 3HAHUS, HaBbIkH |11.3,Ne104,113,117
14. |IloBTOpeHue U cucTeMaTu3alus yueoHOro PasnaroyHbIil N
1 yMeHus 1o Teme «JInHeliHoe ypaBHeHue ¢
Marepuaia Marepuan . .
OJTHOU TTIEPEMEHHOI .
15 KonTpoabHnasi padora Ne 1 mo teme PasnaToumbit HayuuThcst npuMeHsATh NpuoOpeTeHHbIE [ToBTOpEeHUE
" |«/IuHeliHOe YpaBHEHHUE C OAHOMI MaTepHaL. 3HaHUs, YMEHUS, HABbIKH, B KOHKPETHOU m.l -3
nepeMeHHOI JIeITCIIbHOCTH.
I'aasa Il. Henblie Boipakenus. (50 yacos)
ToX1IeCTBEHHO paBHBIC BBIPAKEHUS. Dopmynuposam: .4,
16. |Toxmectsa ITpoekrop, onpeoenenus: TOXKIECTBEHHO PaBHBIX NoeNel34,137,139,
HPE3CHTALHS. BBIpa)KEHUH, TOKIECTBA, CTEIICHH C gom. 151.
TpenaxEpel VIS | garypanpHbEIM TIOKA3aTENEM, OIHOWIEHA,
17. ToxaecTBEHHO PAaBHBIC BBIPAKCHUA. YCTHOI'O CHCTa. CTaHAPTHOTO BHUJA OJHOUWIECHA, H.4, N9143,145,150
ToxnecTBa Kod((uUIMeHTa OJHOWICHA, CTCTICHU
CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM OJHOYICHA, MHOIOYJICHA, CTCIICHU 1.5,80mp. 1-6,
18, Tpoexrop, MHOLOWICHA: ’ NeNel56,158,198.
TpE3CHTALNS. > ’ ’
Crenensb ¢ HaTYpaJIbHBIM ITOKa3aTEIEM c60Ucmaa: CTETIEHU C HaTypaJbHbIM m.5,NeNe163,165,
19. IIpoexTop, MoKasarejieM, 3HaKa CTEIICHH, 167, 176
npe3CHTalu:.
Cremnensb ¢ HATYpaJIbHBIM MOKa3aTeIeM Tpenaxépsl Ui |npasuna: 1OKa3aTENbCTBA TOKIECTB, 1.5,
20. YCTHOTO C4€Ta. | yMHOMKEHHUS OJHOUWIEHA Ha MHOIOYJIEH, NoNe181,186,190,
YMHOKEHHUSI MHOTOUJIEHOB. 192
21 CBOIiCTBa CTETICHU C HATYPAIbHBIM . m.6,NeNe205,207,
" |mokasartenem POCKTOD, /[loxa3vieams CBOMCTBA CTEIIEHU C 210,212.
fIpeseHtats. HATypaJIbHBIM II0KA3aTeJIEM.
CBoiicTBa CTENEHU C HATYPaJIbHBIM 3anuchIBaTh U JI0Ka3bIBaTh (POPMYJIBI: m.6,NeNe216,218,
22. mokasaTeyieM Ipoexrop, MPOU3BEICHUS] CYMMBI U PA3HOCTH JIBYX 220,222,223
TTpC3CHTALH. BBIPOKEHHI, PA3HOCTH KBAJPATOB JIBYX
= Tpenaxépsl ans o
23. |CBoiicTBa CTENEHU C HATypaJIbHBIM YCTHOTO CuéTa. BBIPAKCHIH, KBa/ipaTa CyMMBI I KBajipaTa 1.6,NeNe237,239,
oKa3areieM Pa3sHOCTH JIBYX BBIDQKEHHUH, CyMMBI KyOOB U |246,249
24. |OnHOUNIEHBI I[IpoekTop, pasHOCTH KyOOB JIBYX BHP"DKeH“IvE- 1.7,Ne264,266,268,
npe3eHTaLusl. Buviuucnams 3HaueHue BbIpaKeHUN Ne272,274,277,281




25. |MHorouyieHbl ITpoexTop, C IEPEMEHHBIMH. .8,No288, 294,
[PE3CHTALIHS. [TpuMeHSTh CBOICTBA CTETICHH IS 296,298
26. |CnokeHHE U BHIUNTAHUE MHOTOUYJICHOB IIpoexTop, peoOpa3OBaHUs BEIPAKCHUI. m.9,Ne307,309,312
Hpe3eHTalMs. BBINOJTHATE YMHOXKEHHE OJTHOYICHOB U
97 Crno’keHre ¥ BEIYUTaHHE MHOTOYJICHOB I BO3BE/ICHUE OJTHOYICHA B CTECIICHb. 1m.9,Ne316,Ne318,
' POCKTOD, [IpHBOAKMTE OJHOYWIEH K CTAHAAPTHOMY BHY. |320,322.
Hpe3eHTalMs.
. |3amuceIBaTh MHOTOWIEH B CTAHJAPTHOM
Pazgatounsblit
28. |CnokeHHE U BBIUNTAHUE MHOTOYJICHOB MATEDHA BUJC, ONIPCIC/IATE CTCIICH MHOTOYJICHA. m.9,Ne327,329,334,
puai. IIpeoGpa3oBbIBaTh NPOU3BEACHHE OXHOWICHA |344(1)
29 KoutpoabHas paora Ne 2 mo teme: S — 1 MHOTOYJICHA, CyMMBI, pasHOCTH, [MoBropeHue
" |«CBoiicTBa CTENEHH C HATYPAJIbHBIM MATe O] MIPOU3BE/ICHUS JIBYX MHOTOUJICHOB B .4 —9
NOKa3aTeJaeM» pHa. MHOTO'JICH.
VMHOK€EHHE OJHOYJIEHA HA MHOTOUJIEH BBINONHATE PasioKeHHe MHOTOUIIEHA Ha n.10,Ne356,358,
30. IIpoexrop, MHOKHTEITH CTIOCO6OM BhIHECEHHS OOIIEr0  |360 364
)
Ipe3CHTaluA. MHOKHUTEIIS 34 CKOOKH, CITOCOOOM
31. |YMHOXKeHHE OJHOWIEHA HA MHOTOYJIEH TPYNTMPOBKH, TIO (popMyIIam COKPAIIERHOTO m.10, Ne,367, 369,
Pas1aTouHbI yMHO)IéeHI/Iﬂ U C NIPUMEHEHHEM HECKONIBKUX | 370 379
CI10co00B.
32. |YMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH Marepuall. m.10,Ne 374,381,
Hcnonb30Bath ykazaHHbIE IPeOOPa30BaHUS B 383 385
v ]
MPOIIECCE PEIICHHUS YPaBHEHHUI
33, TIpoexTop, ponecee p yp t .11, Ne393,395,
YMHOXEHHE MHOTOWICHa Ha MHOT'OUYJICH JTIOKA3aTeIbCTBA YTBEPKJACHUM, PEIICHUS
MpEe3eHTAIHS. 397
TEKCTOBBIX 33J1a4
34. |YMHOXEHHE MHOrO4YJIeHa Ha MHOTOYJICH m.11, Ne399,401,
Paznmarounsrit 404
35. |YMHOXXE€HHE MHOTOYJI€Ha Ha MHOTO4JIEH Marepuai. m.11, Ne408,411,
Tpenaxépsl s 427
36. |YMHOXXE€HHE MHOTI'OYJIEHa Ha MHOTOYJIEH YCTHOTO CU€Ta. m11, Ne413,415,
417
37. |PazmosxeHne MHOTOYICHOB Ha MHOKHUTEH. IIpoexTop, m.12,Ne434,436,
BriHecenne 00111ero MHOKHUTEIS 32 CKOOKHA NPE3ECHTALINS. 438,440
38. |PasmoxeHne MHOTOWICHOB HA MHOKHUTEH. p . m.12, Nod42 444,
BriHeceHnune o011ero MHOKHUTENS 32 CKOOKH A3aTOTHEH Dopmynuposamn.: 448,456
MarepHall.
PaznosxeHre MHOTOYJICHOB HA MHOYKUTEIH. pHa onpeoeneHus: TOKICCTBCHHO PaBHBIX
39. Tpenaxeprr ans .
BriHeceHne 00111ero MHOKHUTEIS 32 CKOOKH YCTHOTO CUéTa BBIPAYKEHUM, TOKIECTBA, CTEIIEHU C m.12,Ne454,458,
HATYpaJbHBIM ITOKa3aTelIeM, OTHOWICHA, 460
40. |Pa3noxeHne MHOTOWIEHOB HA MHOXKHUTEIH. ITpoekTop,npe3eH |CTAHAAPTHOrO BUJa OJHOYICHA, 11.13,Ne477,479,

Meroa rpynnupoBKH

Tamus.

Kod(uimenTa oTHOWICHA, CTENIEHN
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Paznosxenre MHOTOYICHOB Ha MHOMKHUTEIIH.

41. Metox rpynimupoBKu Pa3narouHslit
Marepual.
Tpenaxépsal 11t
42. |Pa3yio)keHHe MHOTOUYJIEHOB HA MHOKUTENH. yCTHOTO Cuéra.
Meroa rpynnupoBKH
KonTtpouabnas pabora Ne 3 no Teme: .
43. Paznarouneiin
«Pa310:eHe MHOTO4JICHOB HA
MHOKHTEJIN» Matepua.
44. |IIpousBeneHue pa3HOCTU U CYMMBI JBYX ITpoexTop,
BBIPOKCHUN Hpe3eHTalus.
45, |IIpousBeneHue pa3HOCTU U CYMMBI IBYX Pa3arounbrit
BI)Ipa)KeHI/If/'I Mmarepual.
46. |IIpom3sBeneHue pasHOCTH M CYMMBI IBYX Tpenamepsl pis
BBIpa)KeHI/If/'I YCTHOT'O CUETa.
47. |Pa3HOCTB KBaJIpaTOB JIBYX BBIPAKEHUI
IIpoexrop,
48. |Pa3HOCTB KBaJIpaTOB IBYX BBIPAKEHUM Mpe3eHTAIHSI.
49. |KBagpar cymMBbl 1 KBagpaT pa3HOCTH JIBYX ITpoexTop,
BBIP)KCHUI Ipe3eHTalus.
50. |KBagpar cymmel M KBagpaT pa3HOCTH JBYX
BBIPAKCHUI Pazgatounsrit
51. |KBagpar cymmBbl B KBagpaT pa3HOCTH JBYX MaTepual.
BBIPAKECHUI TpenaxEps ams
52. |KBagpar cymmel B KBagpaT pa3HOCTH JBYX YCTHOTO CUETa.
BBIPAKCHUI
53. |[IpeoOpa3oBanue MHOTOUYJIEHA B KBaipaT IIpoexrop,
CYMMBI HUJIY PA3HOCTH JIBYX BBIPAKECHUN HPE3CHTALHS.
54, |IIpeoOpa3oBaHre MHOTOUJIEHA B KBaipat Pa3zgaTounblii
CYMMBI WJIM PA3HOCTH JIBYX BBIPQKEHUN Marepua.
55. |IIpeoOpa3oBaHre MHOTOUJIEHA B KBAAPAT Tpenaxéprl 11t
CYMMBI WJIM PA3HOCTH JIBYX BBIPQKEHUU YCTHOTO cuéTa.
56. |KourpoabHasipadota Ne 4 no teme: Pasparounbrit
«PopMyJibl COKPALICHHOT'0 YMHOKEHHsD) Marepua.

OJHOYJICHA, MHOIOYJICHA, CTCIICHU
MHOTOYJICHA;

c6olicmea: CTEIIEHU C HaTypaJIbHbIM
IIOKa3aTcjICM, 3HaKa CTCIICHU,

npaesujia: 10Ka3aTCJIibCTBa TOKACCTB,
YMHOXCHH OJHOYWICHA HAa MHOTI'OYJICH,
YMHOKCHHA MHOI'OYJICHOB.

/[oka3bl6amb CBOWCTBA CTETIEHU C
HATypaJIbHBIM IOKa3aTeeM.

3anuceiBaTh U JJOKa3bIBaTh (POPMYJIBL:
MPOU3BENEHUSA CYMMBI ¥ Pa3HOCTH ABYX
BBIPa)XEHUI, Pa3HOCTH KBAaJPaTOB JIBYX
BBIPAKECHMI, KBaJpaTa CyMMBI U KBaJpaTa
Pa3sHOCTH JIBYX BBIPAXKEHUH, CYMMBbI KyOOB U
pa3HOCTU KyOOB JIBYX BBIPaXKCHUII.

Buviuuciams 3naueHne BIpaKeHUN

C IEPEMEHHBIMH.

IIpuMeHATH CBOMCTBA CTENEHU IS
peoOpa3oBaHus BEIPAKECHHIA.

BrIMOTHATE yMHOXEHNE OTHOUYJICHOB U
BO3BEJICHUE OJIHOYJICHA B CTEIICHb.
[IpuBOANTE OJTHOWIICH K CTAH/IAPTHOMY BH]TY.
3anuceiBaTh MHOTOWIEH B CTAH/IAPTHOM
BHJIE, OTIPEICIIATh CTENIEHbh MHOTOUJICHA.
[TpeoOpa3oBEIBATH MPOM3BECHIE OAHOUICHA
1 MHOTOWICHA; CYMMBI, pa3HOCTH,
MIPOU3BEJICHUS JIByX MHOTOUJICHOB B
MHOTOYJICH.

BoINonHATE pa3nokeHne MHOTOUWIeHa Ha
MHOKHTEIIH CTIOCOOOM BBIHECEHUS OOIIETro
MHOKHUTEIIS 32 CKOOKH, CLIOCOOOM

.13, Ne483, 488,
496

1.13,Ne,485(3-4),
495

IToBTOpEeHue
nn.10 — 13

11.14,Ne501,503,
505

.14, Ne509,511,
514

.14, Ne520,522,
524

m.15,Ne537,539,
541

11.15,Ne543,549,
551

m.16,Ne570,572,
617

.16, Ne574,579,
582

.16, Ne587,589,
594

.16, Ne599,608,
610

1.17,Ne627,629,
631

.17, Ne633,635,
637,649

11.17,Ne644,656,
658,661

IToBTOpeHne
mm. 14 — 17




57. |CymMa 1 pa3HOCTh KyOOB IBYX BBIPAyKEHHM 1 IPYIIUPOBKY, IO popMysnaM cokpaméntoro |m.18,Ne676,678,
IMpoexTop, YMHOKEHUS U ¢ IPUMEHEeHneM Heckonbkux 680,684
58. CyMMa H PasHOCTS KyGOB ABYX BEIpAKCHIIE 1 [pe3eHTAaIHS. CIoCcO0OB. .18, Ne686,689,
Hcnonb3oBath ykazaHHbIe MpeodpazoBanus B |691,693,698
59. |[IpumeHeHUe pa3IMYHBIX CIIOCOOOB 1 IpoekTop, IPOLIECCE PEICHHS YPABHEHHH, m.19,Ne708,710,
pas3oKeHus MHOTOYJICHAa HA MHOXKUTEITN [pE3CHTAIHS. JI0Ka3aTeIbCTBAa YTBEPXKACHUH, peleHUs 712,714
60. |[IpumeHeHUe pa3IMYHBIX CIIOCOOOB 1 TCKCTOBBIX 3a/la4 m.19, Ne718,720,
Pa3IoKEHUs] MHOTOWJICHA Ha MHOKHUTEIIN PasgaTounsrii 722
61. |[IpumeHeHUe pa3IMYHBIX CIIOCOOOB 1 Marepuall. m.19, Ne728,733,
pa3JI0KEHUSI MHOTOWICHA HA MHOKUTEIU Tpenax€ps st 745
62. |[IpumeHeHne pa3IMYHBIX CIIOCOOOB 1 YCTHOrO CY€TA. I1.19,Ne735,737,
Pa3I0KEHUs] MHOTOWICHA HA MHOKHUTEIIH 740
63. Eﬁ:eg)lf ae;{;e H cHCTeMaTH3aIs yieGHoro 1 ﬁiii?);(;l.ﬁm O0600muUTh TPHOOPETECHHBIC 3HAHUS, HABBIKH ;211‘67:13’8%{%
64. |I[loBTOpeHue u cucTeMaTH3aIus y4eOHOTO 1 Tpenaxé&psr s anleéiﬁdifnﬁiwe «PasnoKEHHE MHOTOWICHa nm.16-19, IM
MmaTepuaia YCTHOTO CU€Ta. ’ Nel45,146, 157
Koutpoabsnasa padora Ne S no teme: u 6 [ToBTOpEHME
65. |«Pa3o:keHHme MHOTOYJIeHA HA PasmaTounsrii ayHdUTbCA IPHMCHATE HIPHO peTeHHHf mr.18 - 19,
MHOKI T 1 MaTepHal. 3HaHWS, YMEHUS, HABBIKH, B KOHKPETHOU Tecr npoBeps
JESTEIIbHOCTH.
ceOs.
I'nasa l1l. ®yukuuu. (12 1)
66. Csi3u Mex 1y BemmauHaMu. OyHKIHS 1 IHpoexkrop, IIpusooums IpUMepbl 3aBUCUMOCTEN MEX1y 11.20,Ne757-759
HPE3CHTAIHA. BenMuuHaMu. Pa3nnuate cpenu
67 Cas13u MeX 1y BeTUnUMHAMUA. DyHKIIHS 1 TpeHa)I(épb'I. A |3aBHCHMOCTel (yHKIIMOHATBHBIC .20, Ne766,780,
YCTHOTO CUETA.  |34RHCHMOCTH. 782
CrniocoObI 3aanus GyHKIKH Mboekto Onucwviéamp IOHATHS: 3aBUCUMOMN 1 m.21,Ne791,794,
68. 1 H§e3eHTaI;’m' HE3aBUCHMOH IepeMeHHBIX, (DYHKIIUH, 796,798
aprymMeHTa (QyHKIHH; CIOCOOBI 3aaHus
69. Cnioco0s1 3a1anust QyHKIUK 1 Paznatounslit  |¢pynkimu. @opMyInpoBaTh ONPEACICHHS: m.21,Ne802,804,
MaTepHa. obnactu onpenenenns Gpynkuuu, odmactu 807,809
20, I'paduk Gynkumm 1 ITpoekTop, 3HaYeHUI QyHKUMH, rpaduka QyHKINH, 11.22,Ne823,826,
IPE3CHTALHS. JMHEHHOM QYHKIINH, TPAMOI 828,841,831
71 I'padux GpyHKIIN 1 Pa3marounblii  |IpONOPLUHOHATIBHOCTH. m.22. Ne833,836,
' MaTepua. Buviuucnams 3HaueHne QyHKINH 110 838,845,839
79 Jluneiinas GyHkuus, e€ rpaduku cBoiicTBa 1 ITpoekTop, 3aJaHHOMY 3HAYCHHIO apryMEHTa. m.23,Ne853,855,

npe3CHTalus.

CocraBisiaTh TabIMIIBI 3HAYCHUN (QYHKIINU.
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Jluneiinas QyHkius, e€ rpaduku cBoiicTBa

Ctpouts rpaduk GyHKIUH, 3aJaHHOK

.23, Ne§63,865,

73 1 tabnuaHo. 1o rpaduky QyHkIMH, 869,871
74, Jluneiinas QpyHkius, e€ rpaduku cBoicTBa 1 Tpenaxépsl ans | ABJISIOMICHCS MOJICIIBIO PeabHOTO mporecca, |m.23,Ne877,880,
YCTHOTO cuéTa.  |OMPEACNIATh XapaKTePUCTUKH 3TOTO 882,884
p . nporecca. CTpouTh rpaduk JIMHEHHOM n.23,Ne890,892,
75. |Jluneiinas gyHkius, e€ rpaduKu CBOMCTBA 1 MngHeaTOqHHH (YHKIHMH U IPSMOM TTPOITOPIIMOHAILHOCTH. (898,
prai. OnuceIBaTh CBOWCTBA 3TUX (QYHKIUN
[ToBTOpEHME U cucTeMaTU3alus y1eOHOro M, . |O0606muTh MPHOOpPETEHHBIEC 3HAHUS, HABBIKU Tecr «posepe
76. 1 pa3naToYHbIN ceos»
MaTepuaia. — ¥ yMEHUs 10 TeMe «DyHKITUS».
77 Konumponvnasn paboma Ne 6 no meme 1 Paznarouneri Hayuntses npumesats HpHO6peTeHHHf Hoetop e2HHe
|« ynxuuny MaTepuar. ;I;il;?;; g(l;teT};Ha, HaBBIKHM, B KOHKPETHOM .20 — 23
I'nasa IV. CucreMbl JIMHEIHBIX YPaBHEHUI ¢ AByMsl mepeMeHHbIMH. (19 yacoB)
78. |YpaBHEHUS C IBYMs IEPEMEHHBIMU 1 IpoekTop, IIpusooums npumepol: ypaBuenus ¢ Asymsa  |m.24,Ne911,918,
HPE3CHTALHS. NEPEMEHHBIMH;, THHEWHOTO YPaBHEHHUS C 920,924
79. |YpaBHEHUS C ABYMs IEPEMEHHBIMU 1 Pa3snarounbiii  |ABYMs IEPEMEHHBIMU; CUCTEMBI IBYX 1m1.24,Ne929,933,
MaTepua. JIMHEMHBIX YPAaBHEHUH C IBYMSI 936,940
80. |/IuHeliHOe ypaBHEHME C IBYMs [I€PEMEHHBIMU 1 IIpoexTop, NCPCMCHHBIMHU; PCAJIbHBIX IIPOLECCOB, LA 1m.25,Ne952,954,
U ero rpaduk Mpe3EHTalU. KOTOPBIX YPaBHCHHE C IBYMS ICPEMCHHBIMU | 956,958
81. |J/IluneiiHoe ypaBHEHHE C IBYMs ITE€pPEMEHHBIMU 1 HJIM CUCTeMa YPAaBHEHUH C IBYMs m.25, Ne967,969,
¥ ero rpadux PasfnaTounblii  |NEPEMEHHBIMU SABJISIOTCS MATEMATUYECKUMHU (971 975
82. |/IuHeliHOe ypaBHEHHUE C JBYMs IEPEMEHHBIMU 1 MaTepHail. MOJEILIMH. .25, Ne987,990,
1 ero rpaduk Onpenensrs, ABASETCS JIU apa Yuces 995
CucTeMbl YpaBHEHHIA C ABYMs IEPEMEHHBIMH. PCIICHUEM TAHHOTO YPABHCHHS C ABYMS m.26,Ne1008,1011,
83. |['paduueckuii METOI PEIICHHUSI CUCTEMBI JIBYX 1 TpoekTop, TICPCMCHHBIMH. 1028
JIMHEHHBIX YPABHEHHH C IBYMSI TIPE3EHTaIlHSL. Popmynuposams:
IepeMEHHBIMA onpeoeneHus: PeIICHUs] ypaBHEHUS C IByMsI
Cucremsl ypaBHEHUH C IBYMs IEPEMEHHBIMH. TICpEMCHHBIMHU, YTO SHATUT PCLIUTDL m.26,Ne1013,1015,
84. |Tpaduucckmii MCTO pemICHHA CHCTEMBI IBYX | 4 Pasnarounpiii | YPABHEHHE C IBMA NEPEMEHHBIMI rpaduka |1017
JUHEHHBIX YPABHCHHUU C JIBYMS MaTepual. YPaBHCHIA € ABYM3 HEPEMCHHBIMU,
TepEMEHHBIMH JUHEHHOTr0 ypaBHEHUS C IBYMS
Cucrembl ypaBHEHUH C IBYMSI IEPEMEHHBIMH. TICPEMCHHBIMH, PCIICHH CHCTCMBI m.26,Ne1019,1022,
85. |I'padmueckuii MeTO/ peLIeHUs CUCTEMBI JBYX 1 Pazjatounprii  |YPABHCHHH C IBYM TICPEMCHHBIMI, 1024
JIMHEWHBIX YPABHEHUH C ABYMsI MaTepuall. ceoucmed ypasHCHUN C JIByMA

TNCPCMCHHBIMU

NEPEMEHHBIMU.




86. |Pemenue cucrem JIMHENHBIX YpPaBHEHUI 1 Onucwvieamy: cBolicTBa rpaduka auHeHoro |m.27,Ne1035,1042
METOJIOM TOJICTAHOBKH IMpoexTop, YpaBHEHUS B 3aBUCUMOCTH OT 3HAYCHUH
87. |PelieHue CHCTEM JIMHENHBIX YPaBHEHUI 1 pe3eHTalHs. K09 PUIIHEHTOB, TPadHYECKUI METO n.27, Ne1037,1039
METOJIOM IOJICTAHOBKH pEIICHUS] CUCTEMBI JIBYX YPAaBHEHHH C IBYMS
88. |Pemienue cucrem JUHEHHBIX YpaBHEHUI 1 MEPEMEHHBIMH, METO NOACTAHOBKHA U METOA |m1.28,Ne1048,
METOJIOM CIIOKCHUA CIOXCHHUA U1 pCIICHUS CMCTCMBI IBYX 1050(1-3),1072
89. |Pemenue cuctem IMHENHBIX YPaBHEHUN 1 PasfgaTounplii  |IMHCHHBIX YPaBHCHUM C ABYMS .28, Ne1050(4-6),
METOOM CIIOKEHHS MaTepHai. [CPEMCHHBIMM. 1052,1060
90. |Pemenme cuctem JTMHEHWHBIX YpaBHEHUN 1 Cmpoump rpaduK TMHEHHOTO YPABHEHUS C m.28, Ne1062,1066,
METOJIOM CIIOKEHHS IBYMs IIEpeMEHHBIMU. PemaTs cuctemsl IBYX |1068
91. |PemeHue 3a71a4 ¢ MOMOIIBIO CUCTEM 1 IIpoexTop, JIMHEHHBIX YPABHEHUH C IBYMSI n.29,Ne1079,1081,
JINHEMHBIX YPaBHEHUU Mpe3eHTAIHSI. HNEPEMCHHBIMU. 1083
92. |Pemrenue 3a1a4 ¢ MOMOIIBIO CHCTEM 1 Pa3naTouHbIi Pewams TCKCTOBBIC 3a/latH, B KOTOPBIX .29, Ne1091,1095,
ITMHEHHBIX YpaBHEHHUi MaTepHaLL. CHCTEMa JIBYX JIMHEHHBIX ypaBHEHNH C IBYMA |1116
03. |Pemrenue 3aga4d ¢ HOMOIIBIO CUCTEM 1 TpenaxEps s ICpEMCHHBIMHU ABJIACTCA MATCMATHHCCKON m29,Ne1101,1103,
NHHEIHBIX ypaBHEHHIT yeTHOTO cuéra,  |MOUEIBIO PEAIBHOIO Iporiecca, i 1105
94. |Pemrenue 3ama4 ¢ MOMOIIBIO CUCTEM HUHTEPIIPETHPOBATH PE3YIILTAT PEIICHHSI .29, Ne1097,1099,
JUHEHHBIX YpaBHEHUI CHCTEMBI 1112
. |O606uwmTH MpHOOpeTeHHbIe 3HaHu, HaBbIkU |Tect «IIpoBepb
95. |IloBTOpEHUE U cucTEeMaTH3AIHs y4eOHOTO PasgaTounsrit o
MaTepHana. 1 MaTepua. 1 MEHUs 110 TeMe «CucTeMbl IMHEHHBIX ceos»
YPaBHEHHH C JIBYMS TIEPEMECHHBIMI.
9 Konmponvnas paboma Ne 1 no meme [—— Hayuuthcst mpuMeHsaTh TpUOOpETEHHBIE m.24-29
" |«CucTembl JINHEIHBIX YPABHEHHH ¢ IBYMS 1 MaTepran 3HAHU, YMEHUS, HABBIKU, B KOHKPETHOM
nepeMeHHbIMH) JIESITCIILHOCTH.
IMoBTOpEeHUe U cUcTeMaTH3alMA YueOHoro maTtepuaia. (6 4.)
YnpaxxHeHus s MOBTOPEHUS Kypca 7 JlaTh BOBMOXKHOCTh y4aluMCs: MPOBOAUTh  |mim.4-5, J[IM.
97. |Kkinacca 1 HCCIIEIOBAHUS CBSI3AHHBIE C U3YYEHUEM Ne71,83,92.
CBOMCTB (DYHKITUH, B TOM YHUCJIE C nmn.6-9, JIM
UCII0JIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE Ne95,96,102
YnpaxxHeHus 711 TOBTOPEHUS Kypca 7 rpauKOB U3y4eHHBIX (PYHKIUI CTPOUTH . 10-13, IM
98. |kJacca 1 Tpenaxéps s |00sI€e CI0KHBIE TPadHKH, 0OCO3HABATh Nel105,110,114,115
yCcTHOTO cuéTa.  |3HAYEHHWE MAaTEMAaTHKH IS TIOBCEIHEBHOM . 14-17, IM
JKM3HHU YEJI0BEKA. Nel21,125,124,126
99. |YmpaxxHeHHs 7S MOBTOPEHUs Kypca 7 1 [ToBeCTH UTOTH 11O BHITOJIHEHHIO nm.18-19, IM
KJjracca NpOoeKTHBIX padorT. [Ipeanonaraemeie TeMbl: [ Nel40,145,148.




100. |YnpaxHeHus 1 IOBTOpEHUs Kypca 7 1.CpaBHeHUS 10O MOAYIIO. nm.20-23,
KJacca 2.ANMKBOTHBIE TpOOH. Nel157,160,181,189
oL |y ; 3.TaliHbl IPOCTHIX YUCEN. nn.24-29, IM
|7 MPAAHCHIA JU HOBTOPEHIT Kypea 4.MaremaTtnueckue OKYyCHI. Ne204,207,210
KJ1acca
5.rpsl u cTparerust.
O6001UTE TPHOOPETECHHBIC 3HAHUS, HABbIKK |Tm.1 — 29
102. MroroRas KOHTOTsHAs paGoTa Ne8 Pasgatounbii (v ymeHusd 3a 7 kiacc. Hayuurbcs npuMeHATh
MaTepHai. pUOOpETEHHbBIE 3HAHUS, YMEHMSI, HABBIKH, B

KOHKPETHOMU JI€ATEIbHOCTH.




IMoypouHoe njiaHupoBaHue no ajaredpe B 8 Kiacce

No c " Jlathi o o Homarinee
oJiepKaHuE 0JI-BO CHOBHBIC BUIbI YUCOHOM JACATEIHBHOCTH
ypoka Aep HPOBEACHUA | OGopymOBaHHE ARL YA A
(pa3nenbl, TEMBbI) 4acoB YY)
mwiaH | ¢akt
I'nasa |. PanimoHnasibHbIe BoIpaskenus. (44 yacos)
1. Paunonansubie 1podu 1 IpoekTop, §1,Ne4,6,21,22
Mpe3eHTalus.
) alMoOHAILHEIE IPO0OU g 0 8,10,12.
2 P 6 1 Tpenaxeps aj1st 1,Ne 8,10,12
YCTHOTO CUETA.
: CHOBHOE CBOMCTBO pallOHAILHOM ApoOH 1 , ,Ne28,31,35,
3 0] € ) IIpoexTop 2.Ne28,31,35,63
Hpe3eHTaIMs.
4, OCHOBHOE CBOMCTBO pallMOHAIBLHOMN 1podH 1 §2,Ne38,41,43,45
Pacnosnasams nienvie panroHaIbHBIE
5.  |OcHOBHOE CBOWCTBO pallMOHANLHOM IpoOH 1 Pa3narounsiii BBIPAKEHHS, §2,Ned7,49,51,53
Marepuar. JPOOHBIE PALIMOHAIBHBIE BHIPAKEHHS, 56,59
6. CrnoskeHue U BEIYUTAaHHUE panroOHaJIbHBIX 1 HpOGKTOp, MPUBOJIATH TPUMEPHI TAKUX BBIpa)KeHHﬁ. §3,N969,71,73
npoOel ¢ OJIMHAKOBBIMH 3HAMEHATEISIMHU [pe3eHTaLMs.
7. Cno)xeHe ¥ BBIYUTAHUE PAITIOHAIBHBIX 1 §3,Ne75,77,79
npoOel ¢ OJTMHAKOBBIMK 3HAMEHATEISIMU Pa3aTo4HbIi Dopmynuposams:
8. CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX 1 Marepuall onpeoeneHus: §3,Ne80,82,84,86
Ipo0eii ¢ 0OMHAKOBBLIMH 3HAMEHATEISMH PALMOHAIILHOTO BBIPAKEHUS, 88,90
0. CrnosxeHue ¥ BBIYUTAHNUE PAIIMOHATBHBIX 1 JOTTYCTUMBIX 3HAYEHUN TIEPEMEHHOI, §4,99,100,101
npobeii ¢ pa3sHBIMU 3HAMEHATENIMU ITpoekTop, TOXKJIECTBEHHO PABHBIX BBIPAKCHUH,
10. [CrnoxeHue U BBIYMTAaHUE PALIMOHATIBHBIX 1 MIPE3CHTAINS. TOKIIECTBA, §4,Ne105,107,
npo0eit ¢ pa3HBIMHU 3HAMEHATEISIMH PaBHOCWIIBHBIX YpaBHEHUI, 109(1,2)
11. |CnoxeHue U BRIYUTAHHE PAIlIOHATBHBIX 1 P . paIoHaIbHOTO YPaBHEHUS, §4,Ne109(3,4),
> a31aTOYHbBIN
Apo0Oeii ¢ pa3HbIMU 3HAMEHATEIISIMH \ar é[pnan CTETICHH C HYJICBBIM MTOKA3aTeIIeM, 111,113(1-3)
12. |CnoxeHue U BRIYUTAHHE PAIlIOHATBHBIX 1 CTCNICHH C LEJIbIM OTPHULIATECIbHBIM §4,Ne113(4-6),
Npobeil ¢ pa3sHBIMU 3HAMEHATENIIMU ToKasaresieMm, 116,
13. |CrnoxxeHue U BHIYMTAHUE PALIMOHATIBHBIX 1 Pasnarounsiii CTaHAApPTHOr' O BUJA Yucia, §4, Ne 118,120
Npobeil ¢ pa3HBIMU 3HAMEHATENIIMU Marepual 00paTHOM MPOMOPLNOHATBHOCTH;
14. |Cnoxenue v BEIYMTaHUE PAIMOHATBHBIX Pa3naTounsiii . §4, Nel123,125
1poGeii ¢ pasHbIMU 3HAMEHATENSIMA 1 Marepuan ceoticmea: OCHOBHOE CBOHCTBO paIliOHAIBLHON
Ipobw,
15. [(KonTpouabHasi pabora Ne 1 mo Teme 1 Pa3nmaTtouHblil  |cpoiicTBa CTEMEHH C IIEIBIM TIOKA3aTENeM, [ToBTOpUTH
«PaumnoHnajibHbIE APOOH) Marepua. . 1-4




YMHOXEHHE U ACJICHUC pallUOHAJIBHBIX

16. npoOeii. Bo3BeneHne pannoHaibHOM 1podu B TIpoexTop,
CTECIICHb Mpe3eHTaIHsI.
YMHOXEHUE U JIeJIEHHUE PAllMOHAIBHBIX Tpenaxéps s

17. npobeii. Bo3Benenue parmoHansHOM IpooH B YCTHOTO CYETa.
CTENEHb
YMHOXEHUE U JIeJIEHNE PAllMOHAIBHBIX

18. npobeii. Bo3Benenue parmoHansHOM IpooH B
CTCIICHb PaznaTrounsrit
YMHOKEHUE U JETIEHUE PALMOHAIBHBIX Marepua

19. npoOeii. Bo3BeneHue paninoHaabHOM 1podu B
CTEIICHb
ToxnecTBeHHbIE TpeoOpa3zoBaHus I[TpoexTop,

20.  |parMOHAIBHBIX BHIPAKEHHI TIpEe3CHTALHSL.

Tpenaxx€prl 111
YCTHOT'O CHECTA.

21. |ToxnmecTBeHHBIEC IPEOOpPA3OBAHUS PazmarounsIit
palMOHAIBHBIX BBHIPAKECHUN Marepuan

22. |ToxnecTBeHHBIE TPEOOpPA3OBaAHUS Pa3naTouHbIit
palMOHATBHBIX BBIPAKECHUN MaTrepHal.

23. |ToxnmecTBeHHBIE TPEOOPA3OBAHMS Tpenaxé€psr st
palMOHAIBHBIX BBIPAKECHUN YCTHOTO CU€Ta.

24. |ToxnecTBeHHBIE IPEOOpPA3OBaHUS Pa3narounsrit
palMOHAJIbHBIX BBIPAKEHUN MaTepHal

25. |ToxnmecTBeHHBIE TPEOOPA3OBAHMS Pa3naTounsrit
palMOHAJIbHBIX BBIPAKEHUN MaTepHal

26. |ToxxmecTBeHHBIE TPEOOPA3OBAHMS Pa3naTounsrit
palMOHAIbHBIX BBIPAKEHUN marepuain
KonTtpouabHnas pa6ora Ne 2 no Teme: .

27. PazgaTounsiit
«ToxnecTBeHHBbIE TPEOOPA3OBAHUS

o MaTepual
PANMOHAJBLHBIX BbIPAKEHU I

28. |PaBHOCHIIbHBIE YpaBHEHUA. PanlnoHanbHbIE ITpoexTop,
ypaBHEHUS Mpe3eHTaIsI.

29. |PaBHOCHIIbHBIE YpaBHEHUS. PaninoHanbHbIe Pa3zpgaTounsrit
ypaBHEHUS Marepual.

30. |PaBHOCHIIbHBIE YpaBHEHUA. PanlnoHanbHbIE Pa3zgaTounnrit
ypaBHEHUS Marepua.

. k
ypaBHEHH, GYHKIUHU Y = —;
X

npasuna:
CIIOXKCHHSI,

BBIYUTAHUS,

YMHOXKEHUS,

JIeTIeHUs ApooOei,

BO3BEJICHUS IPOOU B CTECIICHB;

Vclogue paBeHCTBa Apo0Ou HYIIO.

/[oka3bl6amb CBOMCTBA CTEIICHU C IEIbIM
MTOKa3aTeseM.

Onucvieamsb rpaguuecKkuii METOJ pelIeHUsS
YpPaBHEHUH C OJHON NIEPEMEHHOM.

Ilpumensms OCHOBHOE CBOMCTBO
paloHaIbHON ApoOU Ui COKpaIlleHus
U TIpeoOpazoBaHus ApoOeH.

[TpuBoauTh 1poOU K HOBOMY (0011IEMY)
3HaMEHATEIO.

Haxoauts cymmy, pasHOCTb, TPOU3BEICHUE U
4acTHOE JIpoOeH.

BBINONTHATE TOXAECTBEHHBIE TPEOOPA30BAHUS
palOHaIbHBIX BBIPAKEHUH.
Pewams ypaBHEHNS C IEPEMEHHON B

3HAMEHaTeNe JpooH.

HpuMeH}Zn’Ib CBOICTBA CTEIICHU C IIEJIbIM
IOoKa3aTejiIeM AJd HpeO6p2130BaHI/I$I

§9, Nel45,147,
150

§95,Ne152,154,
172

§5,Ne156,159,
161

§5,Ne163,165,
167,175

§6, Ne177(1-4)
179(1,2),
181(1.2)

§6 ,177(5-8),
179(3,4)

§6,Ne183,185,
187(1)

§6,\e187(2),
189,191

§7, Ne208(1-5),
222226

§7,No224,225

§7,Ne227,228

[ToBTOpPUTH
nn.5-7

§8,Ne208,210,
213(1-3)

§7,Ne213(4-6),
216,218, 218

§7,220,21




31. |CremneHb ¢ IENbIM OTPHUIIATETHHBIM 1 IMpoexTop, BBIPAKCHHM. §8,Ne233,235,
MOKa3aTeyieM [IPE3CHTALINA. 239
32. |CreneHb ¢ LENbIM OTPULIATEIbHBIM 1 ITpoekTop, 3anucvlieame 4icia B CTAaHIAPTHOM BUJE. §8
mokasarejieM Npe3eHTaIHs. Ne241,243,247
33. |CremneHb C EIbIM OTPUIIATETHHBIM 1 Buvinonnams noctpoeHue u 4YreHue rpaduka §8,Ne249,253,
[OKa3aTeneM k 255
. |byHkupm y =—
34. |CremneHb C eJbIM OTPUIIATETHbHBIM 1 PasnmaTrounsrii X §8,Ne257,261,
oKa3aTrejieM MaTepual. 264
35. |CBOMCTBA CTEIIEHU C LIEJIBIM II0Ka3aTeIeEM 1 Tpenaxeps a1st §9,Ne275,277,
YCTHOTO CU€Ta. 279
36. |CBolicTBa CTEIIEHH C LEILIM II0Ka3aTEIEM 1 §9.Ne281,283,
285
37. |CBoMcTBAa CTEIIEHHU C LIEIBIM [OKA3aTeIEM 1 I[TpoexTop, §9,Ne287,290,
MpE3CHTAIHS. 294
38. |CBoliicTBa CTEIIEHH C LEILIM ITI0Ka3aTEIEM 1 §9,Ne297,299,
Pazpatounbii 301
39. |CBoMCTBa CTEIIEHH C LEILIM ITI0Ka3aTEIEM 1 MaTepual. §9,Ne302,303
40. _k . [Ipoekrop,npe3en §10,
Dymkuns y == ¢€ rpadux 1 ram. Ne314,Ne316,318
41. k. §10,
OyHKIHA Y = ; u e€ rpapuk 1 Pasnatounsiit Ne321,323.325,
” MaTepuai. §10
42. |®yskuus Y =— u eé rpaduk Tpenaxépst urst '
y X pad 1 YCTHOTO CU€Ta. Ne329,332,334,3
36
k N
43. |p KU Y = — 1 eé rpaduk Pa3zpgarounsrit §10,
yHkin y = w e rpag 1 MATEpHAL Ne338,341,343
a4 KounTtpouabHas pa6ora Ne 3 no teme: Pas AT HayuuThcst npuMeHsATh TpUOOpETCHHBIE [ToBTOPUTH
" |«PamuoHaJIbHBbIE yPAaBHEHUS» 1 MaTHe A 3HAHWS, YMEHUS, HAaBBIKH, B KOHKPETHOM m.8-10
p ) IesITEIbHOCTH.
I'nasa Il . KBagpaTHble kopHu. JlelicTBUTe/IbHBbIE YHCJIA. (25 4acoB)
—7
45, (DyfIKHm{ y=X 1 IIpoexTop, §11,
uee rpaq)mc IIpe3CHTALs. Onucwvieams: TIOHATHE MHOKECTBA, Ne351,354,369
46. |DyHKUIMA Y = X° 1 Paznatounpii | YICMEHTa MHOXKCCTBA, . §11Ne,356,358,3
1 e rpadk MaTEpHATT. crocoObl 3aJJaHNsI MHOXKECTB; 60




47. |DyHKUMA Y = X TpenaxEpsr s
u eé rpaduk YCTHOTO CUéTa.
48. |KBagpartabie KopHH. ApudMeTHaecKuit ITpoexTop,
KBaJPAaTHBI KOPEHb Mpe3eHTaIMSI.
49. |KBagparneie kopHH. ApudmeTHdecKuii Pa3naTouHblit
KBaJIpaTHbI KOPEHb Marepuai.
50. |KBaaparubie kopHH. ApudMeTHIecKuit Tpenaxéps s
KBaJIpaTHbI KOPEHb YCTHOTO cuéTa
51. |MHOXECTBO U €ro 3JIEMEHThI IIpoexrop,
TIPE3CHTAIIHS. .
52. |MHOXECTBO U €ro 3JIEMEHTHI Tpenaxépsr ans
YCTHOTO CYETA.
53. |[ToamuOXkecTBO. Oneparuu Haj I[TpoexTop,
MHOXECTBAMHU Mpe3eHTaIsI.
54. |[logmuOXkecTBO. Oneparuu Haj Paznarounbri
MHOXECTBAMU Marepuall.
55. |YucnoBble MHOXECTBa [MpoexTop,
Mpe3eHTaIsI.
56. |YuciaoBrle MHOKECTBa Paznarounsin
MaTepuall.
57. |CsoiicTBa apuMETHIECKOTO KBaIPATHOTO IMpoekTop,
KOpHA Ipe3CHTaluA
58. |CmoiicTBa aprpMETHIECKOTO KBaIPATHOTO
KOpHA PazpgaTounbrii
59. |CaoiicTBa apupMETHIECKOTO KBaIPATHOTO Marepuail.
KOpHHI Tpenaxépnl 11
60. |CaoiicTBa apuPMETHIECKOTO KBAJAPATHOTO YCTHOTO cu€Ta
KOpHS
ToxnecTBeHHBIEC TTPEOOPA3OBAHMS
61. BBIPXKEHUI, COJEPIKALNX KBAJAPATHbHIE Hpoexrop,
’ IIpe3eHTalus
KOpHU
ToxnecTBeHHbIE TPeoOpa3zoBaHU Paznarounsrin
62. BBIPAYKEHMI, COJIEPIKAINX KBAJIPATHHIE Marepuall.

KOPHHU

MHOYECTBO HATypaJIbHBIX YHCEII,
MHOKECTBO IIEJIbIX YUCET,

MHOYECTBO pallMOHAILHBIX YUCEI,
MHOYKECTBO JICHCTBUTEIIBHBIX YUCEN U CBSI3H
MEX/y STUMH YHUCIIOBBIMH MHOYKECTBAMH;
CBSI3b MEX/y OECKOHEYHBIMU JICCATUUHBIMH
JIPOOSIMU M palliOHATBLHBIMH,
UPPALUOHATLHBIMH YHUCIIAMH.

Pacnosnasams panyoHanbHbIC U
UppaLMOHAJIbHBIE YHCIA.

ITpuBOIMTE NpUMEpPHI PALIMOHAIBHBIX YHCET U
UPPaLMOHATIbHBIX YHCE.

3anucvieams ¢ TOMOIIBIO (OPMYJT CBOMCTBA
IEACTBUI C JEUCTBUTEINLHBIMA YUCIIAMH.

Dopmynuposamy:

onpeoeneHus:

KBaJ[paTHOT'O KOPHS M3 YHUCIIa,
apu(pMEeTHIECKOTO KBAJPATHOTO KOPHS U3
qrcha,

PaBHBIX MHOXKECTB,

MOJIMHOYKECTBA,

MepeceYeHHs] MHOXECTB,

00BeAMHEHHS] MHOYKECTB;

ceoticmea: GyHKIUN Y = X2, apu(pMETHYECKOTO
KBaJPaTHOTO KOPHS, PYHKIIUHN Y = Jx.
Jloka3pIBaTh CBOMCTBA apU(PMETHIECKOTO
KBaJ[paTHOT'O KOPHSI.

Cmpoump rpaduku GyHKIHA Y = X2 1y = JX.
IIpumensams NOHATUE APUPMETUIECKOTO
KBaJJpaTHOT'O KOPHS JIJIsl BHIYMCIICHUS

§11, Ne362,365,
366,367

§12,Ne380,384,
386

§12,Ne388,390,
392

§12, Ne398,400,
402,404,406

§13, Ned410,412,
415

§13,427,434, 435

§13, Ne430,432,
436

§14, Ned41,444,
462

§14, No451,454,
457, 459

§15, Ned70,474,
486

§15,Ne476,479,
481

§16, Ned97,499,
501

§16, Ne513,517

§16, Ne518, 519

§16,Ne520,526

§17, Ne528,575




ToxnecTBeHHbIE TPeoOpa3oBaHus 3HAYEHUH BBIPA)KEHUH. §17,Ne530,532,
63. BBIPOKECHHH, COJEPIKAIINX KBAAPATHbIE 1 Ynpowamov BeIpaKkeHUS, COEpIKAIINC 535,537
KOPHHU apupMeTHYeCcKre KBapaTHbIe KOPHH.
ToxxnecTBeHHBIC TPEOOPA30BAHMS Pemats ypaBHeHus. §17, No,564,565,
64. BBIPa)KEHUM, COJEpKAIUX KBaJPATHbIE 1 Tpenaxépst st |CpaBHUBATh 3HAYCHUS BBIPAKEHUIA. 569,571,573
KOpHU YCTHOTO CUCTa. | BRINOIHATE MPe0Opa30BaHKE BBHIPAXKEHHIA C
ToxxnecTBeHHBIEC TPEOOPA30BAHMS NIPUMCHCHUEM BBIHECCHUSI MHOXKUTEIA U3-1I0A |§17, Ne566,568,
65. BBIPAYKEHHI, COJIEPKAILNX KBAIPATHbHIE 1 3HaKa KOPHs, BHECEHU MHOXKUTEIIA IIOJ 3HaK | No570,572
KOpPHHU KOpH:.
66. |Dymkims y = JX u eé rpaduk Tpoextop, BeinonHATe 0cBOOOXKIEHHUE OT §18,
1 UPpaMOHAILHOCTH B 3HaMEHaTese apoou, Ne582 584 586
MpE3CHTaLUS. . ) ) )
aHaJIM3 COOTHOLLIECHUH MEX/y YHCIOBBIMU
67. |Dynkums y = /X u eé rpaduk 1 MHOKECTBAMH U MX 3JIEMEHTAMH §18,
Pasnarounsrii Ne589,591,593
68. OyHKIMA Y = \/;1/1 e€ rpadux 1 marepuai. §18, Ne595,597
69 KonTtpouabnas padora Ne 4 o reme: [ N— HayuuTbcs npuMeHATh NpuOOpETEHHbIE [ToBTOPUTH
" |«KBagpatnble kopHHU. [lelicTBUTEILHBIE 1 MaTepua 3HaHMS, YMEHHUSI, HABBIKH, B KOHKPETHOMN n.11-18
YUCJI) JeSITETIHHOCTH.
I'nasa I11. KBanparHbie ypaBHeHnusi. (26 yacon)
20 KBanpaTtHble ypaBHeHUs. PelieHne HemomHbIX 1 ITpoekTop, Pacnosznaséams v IpuBOIUTH IPUMEPHI §19,
" |KBagpaTHBIX ypaBHEHHU HPE3CHTALIHS. KBaJ[PaTHBIX YPAaBHEHHI PAa3IMIHBIX BUIOB Ne618,622,625
7 KBanpathsle ypaBHeHUs. Penienne HeMoMHbIX 1 Tpenaxépsl ans | (MONHBIX, HEMONHBIX, TPUBEAEHHBIX ), §19, Ne627,628,
' |KBaJpaTHBIX ypaBHEHHH YCTHOTrO c4€Ta.  |KBaJPATHBIX TPEXUIIEHOB. 631, 634
KBanparhsle ypaBHeHUs. Penienne HemoaHbIX Pazmarounsrit §19,
2. KBaJIpaTHBIX YPABHEHUI 1 Matepuai. Onucvisams B 0011IEM BUTIE peteHue Ne641,646,648
73, dopmysa KOpHEH KBapaTHOTO ypaBHEHUS 1 ITpoekTop, HETOJHPIY KEQ/IpATHBIX YPABHCEHHIHL. §20,Ne658,660,
HpeseHTal. Dopmynuposamn.: 662
dopMyna KOpHEW KBapaTHOIO YpaBHEHUS . §20,N0664,671,
74. 1 onpeoeneHus.
— _  |ypaBHeHus nepBoii cTeneHu, 673,685
75, dopmysa KoOpHEH KBaJpaTHOTO YpaBHEHUS 1 PazgaTounbrit KBAZPATHOTO YPABHEHUS,; §20,Ne667,669,6
_ MatepHa. KBaJ[paTHOTO TPEXUIEHA, 15,677
76, dopmyna KOpHEH KBaIpaTHOTO YPaBHEHUS 1 JMCKPHMHHAHTA KBATPATHOTO YPABHEHHA I §20,Ne687,689,
KBaJpaTHOTO TPEXUJIEHA, 692,694,696
77, Teopema Buera 1 ITpoexrop, KODHS KBaJPATHOTO TPEXWICHA; §21Ne708,710,
Mpe3eHTalus. 712,714




Teopema Buera

TpeHaxépsl as

78. -
YCTHOT'O CUCTA.
79, Teopema Buera Paznarouneri
Marepual.
80. Konumponvnas paboma Ne 5 no meme PazpgaTounsrit
«Keaopammnuie ypaenuenusn MaTepuall.
81. |KBagparHblil TpEXusieH [Mpoekrop,
TPE3CHTALHS.
82. |KBampaTHblii TpEXUIIeH Pa3zpaTounsrit
MaTepuall.
83. |KBamgparHslil TpéxuiieH [MpoekTop,
MPE3EHTaLHs.
84. |Peuienue ypaBHEHUIA, CBOASIINXCS K [Ipoekrop,
KBaJPATHBIM YPABHEHUSIM npe3eHTaIMs
85. |Pemienue ypaBHeHUIA, CBOASIINXCS K
KBaJPATHBIM YPABHEHUSIM
86. |Pemienue ypaBHeHUIA, CBOASIINXCS K o
KBaJPATHBIM YPABHEHUSIM Paznaroumsii
” Marepual
87. |Peuienue ypaBHEHUIA, CBOASIINXCS K
KBaJPATHBIM YPABHEHUSIM
88. |Pemienue ypaBHEeHU, CBOAAIIUXCS K
KBaJPAaTHBHIM YPaBHEHUSIM
PannonansHble ypaBHEHHS Kak
89. MaTeMaTUYECKUE MOJIETN PEATbHbBIX
CUTYalUI ITpoekrop,
PanmionansHbIe ypaBHEHHS Kak Mpe3eHTaIsI.
0. MaTeMaTUYeCKHE MOJIEIHN PeaJbHbIX
CUTYalHil
PannonanbHble ypaBHEHHS Kak
oL MaTeMaTUYECKUE MOJIETU PEaTbHbBIX
CUTYalHI Pa3naTounsrit
92 PannonansHble ypaBHEHHS Kak Marepua.

MaTeMaTHYECKUE MOJIEIHN PEaJIbHbIX
CUTYyaLUil

OMKBaJPaTHOTO ypaBHEHHUS;
c60Uicmea KBapaTHOrO TPEXUIICHA,;
meopemy Buera u o0paTHyo eii TeopeMmy.

3anucwieams 1 10Ka3bIBaTh (GOPMYITY KOPHEH
KBaJPaTHOTO YPaBHEHHUS.

HccnenoBaTh KOJINYECTBO KOPHEH
KBaJIpaTHOTO YPaBHEHHUS B 3aBUCUMOCTHU OT
3HaKa ero JUCKPUMHUHAHTA.

/[oka3zvlieams meopembi:

Buera (mpsimyto u o6patHyo),

0 Pa3JIOKEHUH KBAJIPATHOTO TPEXUICHA HA
MHOJKUTENH, O CBOMCTBE KBaPATHOTO
TpEXWICHA C OTPULATEIbHBIM
JTUCKPUMHHAHTOM.

Onucwvieams Ha IpUMEpPax METOJL 3aMEHbI
IIEPEMEHHOM IS PEIICHNS] YPAaBHEHU.

Haxooums xOpHU KBaJIpaTHBIX YpaBHEHUN
pa3IMYHBIX BUJOB.

[Tpumensits TeopeMy Buera u oOparnyto eit
TEOpEMY.

BBITTONHATE pa3nokeHne KBaApaTHOIO
TPEXWIEHA HA MHOXHUTEIIN.

Haxonuts KOpHH ypaBHEHUH, KOTOPBIE
CBOJATCA K KBAJPaTHBIM.

CocTaBiATh KBaipaTHbIE ypaBHEHUS U
YpaBHEHUS,
CBOJAIINECS K KBaJPATHBIM,

§21N\e716,718,
720,723,

§21Ne732,734,73
5,738

[ToBTOPUTH
nm.19-21

§22,Ne754,7609,
770

§22,Ne756,758,7
60

§22,Ne762,764,
766,768

§23,Ne776,778,
780

§23,Ne782,784,7
86

§23,Ne788(1-3),
790,7792(1)

§23,Ne788(4-
6),792(2),795

§23,Ne792(3),
793,796

§24,N2804,806,
834

§24,No811,813,
818

§24,N2809,820,

§24,Ne 823,825,
828




93 PaunonansHble ypaBHEHHS Kak SIBJIAIONIHAECS MATEMATHUECKUMU MOJEIIMA §24,Ne827, 830
" |MaTemMaTHYeCcKHe MOJIEIH peabHbIX 1 pealIbHBIX CUTYyalui
CUTYalH
PanmonansHbIe ypaBHEHHS Kak §24,829,831
94, [Ipoekrop,
MaTEeMaTHYECKUE MOJICIH PEATbHBIX 1
. Mpe3eHTalus.
CUTYaIuit
95. |Koumponvnas paboma Ne 6 no meme 1 Paznarouneiin Hayuntses npuments HpHO6peTeHHHUe Hostopue
. 3HAHMS, YMEHHUsI, HABBIKU, B KOHKPETHON nn.22-24
«IIpuMeHeHUEe KBAIPATHBIX YPABHEHMIi» Marepual.
JIESITEIIbHOCTH.
IMoBTOpEeHHUe U cMcTeMaTH3aUA YueOHoro matepuaia. (7 4.)
96. |YmpaxxHeHHs 7S MOBTOPEHUs Kypca 8 1 M O06006muTh TpUOOpeTEeHHBIE 3HaHUs, HaBbIKK U |JIM. No71,83,92.
KJiacca yMeHus 3a 8 Kiacc. Ne95,96
97. |YmpaxHeHHs AJIsl TOBTOPEHUS Kypca 8 1 M Hayuutbcs npuMeHsTh NpuOOpETEHHbIE JIM Ne105,110,
Kjacca 3HaHUs, YMEHUS, HABbIKH, B KOHKPETHOM 111,115
98. |YmpaxxHeHHs AJIsl TOBTOPEHUS Kypca 8 1 JIM ACATCIbHOCTH. JIM Nel21,125,
KJIacca 124, 126
99. |YmpaxHeHUs s TOBTOPEHUs Kypca 8 1 M JAM,Nel157,160,
KJIacca 181,189
100. |YmpaxHeHHs s TOBTOPEHUS Kypca 8 1 M JAM Ne204,207,
KJlacca 210
101. |YmpaxHeHwHs T IOBTOPEHUS Kypca 8 1 M M, Ne213,215
KJacca
102. Hrorosasi koHTpoJibHasi padoTa Ne7 1 PasparounE Hosropurs
MaTepual. . 1-24




IToypouHoe miiaHupoBaHue 1o ajaredpe B 9 kiacce

No c K Jatsl
oJlep>KaHue 0JI-BO .
ypoka P HpOBEACHUA O6opynoBanue OcHoBHbIe BUIBI YueOHOH nesrenpHOCTH (YY)
(pa3nenbl, TEMbI) 4acoB
wiad | Qakr
I'nasa |. HepaBencra. (20 yacoB)
1. |YucnoBbie HEpAaBEHCTBA 1
IIpoexrop, Pacnoznasames v npUBOAUTH IPUMEPHI YUCIOBBIX
2. YuciioBble HEPABEHCTBA 1 MPC3CHTAINA. HEPaABEHCTB,
HEPABEHCTB C IEPEMEHHBIMH,
3. YucroBbie HepaBEHCTBA 1 Tpenaxepsi s JIMHEVHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM, ABOMHBIX
4. |OcHOBHBIE CBOWCTBA YUCIIOBBIX HEPABEHCTB 1 ITpoekTop,
Hpe3CHTalnA. Dopmynuposams:
5. |OcHOBHbIE CBOMCTBA YMCIOBBIX HEPABEHCTB 1 Paznatounsrit onpedenenus: CpaBHEHHS ABYX UHCEII,
Marepual. pelleHNs HEPABEHCTBA C OJJHOMN MEPEMEHHOM,
CrnoxeHue 1 yMHOKEHUE YHCIOBbBIX
6. gM L TpoexTop, PaBHOCHIIBHBIX HEPABEHCTB, § §
HEPABCHCTB. ULCHUBAHUC 3HAYCHHA Ipe3eHTALL. pEILIEHUs] CUCTEMBI HEPABEHCTB C OJJHOM NTEPEMEHHOM,
BBIPKCHUA 00JIacTH OTPe/IEIICHUS BHIPAXKEHHSL;
7 CrnoxeHue 1 yMHOKEHUE YNCIIOBBIX
" |HepaBeHCTB. OlICHUBAaHUE 3HAYCHUS 1 C60IICMEA TUCIIOBBIX HEPABEHCTB,
BBIPXKCHHUA Paznatounsrit CJI0’KE€HHUS U YMHOXKCHUS YMCIIOBBIX HEPABEHCTB
8 CrnoxxeHue 1 yMHOKEHUE YHCIOBBIX marepuai
' HepaBeHCTB. OLEHUBAaHUE 3HAUEHUS 1 /[oka3vieamsb: CBOMCTBA YNCIIOBBIX HEPABEHCTB,
BBIPAXKCHUA TEOPEMBI O CIIOKEHUU U YMHOKEHUN YUCITOBBIX
9. |HepaBeHcTBa c OIHOM NIEPEMEHHOU 1 HEPABEHCTB.
IIpoexrop,
10. |PemreHuie HEpaBEHCTB C OJTHOM MEPEMEHHOM. 1 TPE3CHTALIHS. Pewams nuHeliHbIC HEPABEHCTBA.
HucnoBsle MPOMEXKYTKH
11. |PemnreHuie HEPaBEHCTB C OJTHOM MEPEMEHHOM. 1 S 3anuchIBaTh PELICHNs] HEPABEHCTB U UX CHCTEM B BUJE
UrcoBble TPOMEXKYTKU waTepHan YHUCIIOBBIX IPOMEXKYTKOB, 00bEITMHEHUS,
12. |Pemenue HepaBEHCTB C OAHON IEPEMEHHOM. 1 MIEPECEUEHUS YUCIIOBBIX IPOMEKYTKOB.
HucnoBsle MPOMEXKYTKH
13. |Pemenue HepaBEHCTB C OAHON IEPEMEHHOM. 1 Paznarounsrit Pematp cucreMy HepaBEHCTB C OAHON NIEPEMEHHOM.
HucnoBsle MPOMEXKYTKH Marepua




PewieHne HepaBeHCTB C OJHOM IIEPEMEHHOM.

OI_IGHI/IBaTB 3HAYCHUC BBIPAKCHHA.

14. 1 Pa3naTounbrit
YucnoBble IPOMEKYTKH Matepua
N300paxkaTh Ha KOOPIMHATHON MIPSIMOM 3aJaHHBIC
CucTtembl TUHEHHBIX HEPABEHCTB C OJHOMU IIpoekrop, p P P
15. . HEPaBEHCTBAMM YHCIIOBBIE IPOMEKYTKHU
IIEPEMEHHOU 1 Ipe3CHTalus.
CucTembl TUHEHHBIX HEPABEHCTB C OJHOU .
16. o Tpenax€ps a1st
NepeMeHHOMN 1 .
YCTHOTO cuéTa.
7 Ic — — Pa3zgarounsrit
HCTEMBI JINTHEWHBIX HEPABEHCTB C OJJTHON
: ; p A 1 Marepuai.
NepeMEHHOMN
18. [Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM 1
IIEPEMCHHOM Pa3naTtounsiii
19. |CucTeMbl IMHEHHBIX HEPABEHCTB C OJHON 1 Marepuan
TIEpEMEHHOHN
KonTpoasnasi padora Ne 1 nmo teme .
20. Tpenaxéps s
«HepaBeHcTBA M CHCTEMbI HEPABEHCTB € 1 <
. . YCTHOTO CU€Ta.
O/IHOI TepeMeHHOI»
I'nasa Il . KBagpaTnunas ¢pynkunus. (38 yacon)
21 [ToBTOpEeHME U pacIupeHue CBEACHUMN O . Tpoexop,
$yHKIMH Hpe3eHTaIHs.
. (IloBTOpeHue u pacmmpeHue CBEAECHUN O i
22 o p p p a 1 PasnaTouHbIi Onucviéams oHaTHE QYHKIMU KaK IPaBHIIa,
VHKIIUU Marepua.
23. |[loBTOpEHME U paclIMpEHUE CBEACHUM O 1 Tpenaxepel aus YCTaHaBJIMBAIOWICTO CBA3b MEXKY SJICMCHTAMHU JBYX
byHKIUN YCTHOT'O CU€Ta. MHOYKECTB
24. |CpoiicTBa pyHKINU 1 ITpoekTop,
[PE3CHTAIHS.
25. |CoiicTBa pyHKINU 1 Pa3naTounsiii Dopmynuposamo:
Marepua.
26. |CaoiicTBa pyHKIMU 1 TpeHaxepsl st onpeoenenust:
YCTHOTO CUéTa Hyms bYHKIHH,
27. |Kak moctpouts rpaduk pynkuuu y = kf(X), 1 ITpoexTop, ’
ecau n3BecteH rpaduk Gyakimu y = f(x) HPE3CHTALIH. MPOMEKYTKOB 3HAKOTIOCTOSTHCTBA (DYHKITNH; (DYHKIIHH,
28. |Kak moctpouTts rpaduk ¢pynkmnuu y = Kf(X), 1 TpeHaxépsl st BO3pACTAIONIEH (YOBIBAIOIIIEH) HA MHOKECTBE:

ecau n3BecteH rpaduk Gyakimu y = f(x)

YCTHOTI'O CUETa.




29. |Kak moctpouts rpaduk ¢pynkmnuu y = Kf(X), IMpoexTop,
ecau u3BecteH rpaduk Gyakimu y = f(x) IPE3EHTALIHS.
Kaxk moctpouts rpadguku GyHKIuit
30. 1y =f(x) + buy = f(x + a), ecnu m3secTen Hpoexrop,
[PE3CHTALIHS.
rpaduk ¢pynkuun Yy = f(X)
Kak noctpouts rpaduku KIUA .
31. _ P _p ¢ (ymxn PazpgaTounsrit
y=f(x) +buy=1f(x+a), ecnu ussecren
_ MaTepHai.
rpaduk pynkuuu Y = f(x)
Kak noctpouts rpadguku 19112078 .
32. _ P _p ¢ ymxn Paznarounsbrit
y=f(x) +buy="f(x+a), ecnu ussecrexn
" MaTepHai.
rpaduk ¢pyukuun Yy = f(X)
Kak noctpouts rpaduku GyHKIUH
1T
33. y =f(x) + buy = f(x + @), eciu uzBecren POCKTOD,
NpEe3CHTaLUs
rpaduk pynkuuu y = f(X)
34. |KBagpatuunas QyHkius, e€ rpaduk u
CBOMCTBA Pa3naTouHbIi
35. |KBagpatuunas pynknus, e€ rpagux u Marepua.
CBOMCTBA TpenaxEps s
36. |KBagpatmunas QpyHnkus, e€ rpaduk u YCTHOTO CYET
CBOMCTBA
37. |KBagparuunas pyukuus, e€ rpaduk u [MpoexTop,
CBOMCTBA IIpe3eHTalus
. |KBamparuunas Kuusi, e€ rpaduk u .
38 P ymu pad Paznmarounsiin
CBOWCTBA MATEPHAT
39. |KBagpatuunas QpyHkuus, e€ rpaduk u puai.
CBOMCTBA
40. |KoutpoabHas padora Ne 2 o teme: PazpgaTounsrit
«KBaaparuynas GpyHKuusD) MaTepHall.
a1 Pemenne kBagpaTHBIX HEPABEHCTB
’ [Ipoekrop,
MPE3CHTALlUS.
49 |PelicHNE KBapaTHBIX HEPABCHCTB
Tpenaxépsl ans
43. |PemeHune KBaJpaTHBIX HEPABEHCTB YCTHOTO cHeta.

Pa3zpgaTounsrit

KBaIpaTUYHOM (YHKIMK; KBaJAPATHOTO HEPABEHCTBA;

cgolicmea KBapaTUIHON (DyHKINH;

npaeuia NOCTPpoeHUsI rpapuKoB PYHKIMIA ¢ TOMOIIbIO

npeoOpa3oBaHuil BUIA

J) = fx) +b;

f(x) = f(x + a); f(X) — kf(x).

Cmpoums rpaduku GyHKIUNA C TOMOIIBIO

npeoOpazoBaHuil Buaa

f(X) — fix) + b;

f(x) = f(x + a); fix) — kf(x).

Cmpoums TpaduK KBapaTUIHON QYHKIIUH.

[To rpaduky kBagpaTUYHON (PYHKIIMH ONUCHIBATH €€

CBOMCTBA.

Onucwisams CXeMaTHUUIHOE PpacroJIOKECHHNE napa6om>1
OTHOCHUTCIIBHO OCHU a6cuncc B 3aBHCUMOCTH OT 3HaKa

crapiiero ko3gpGUIreHTa U JUCKPUMHHAHTA




44,

Pemienne kBagpaTHbIX HEPABEHCTB

MaTepua.

Pemienne kBagpaTHbIX HEPABEHCTB

COOTBETCTBYIOIIETO KBaIPaTHOT'O TPEXUIICHA.

45. N
Tpenaxepsl 1uist Pewams xBapaTHbIC HEPABEHCTBA, UCIIOJIB3YsI CXEMY
YCTHOTO CU€Ta.
46 PellicHUE KBAIPATHBIX HEPABEHCTB Pa3arounbIii pacrnosoKeHus napadobl OTHOCUTENBHO OCH abcIucc.
' Mmarepual.
CucreMsl ypaBHeHI/IP'I C IIByMsI IEPEMEHHBIMU Onucwvieame Fpa(bI/IHeCKI/Iﬁ MCTO PCIICHHUA CUCTEMBI IBYX
47. [MpoekTop,
Mpe3eHTaIHsI. YPaBHEHUH C ABYMsI [IEPEMEHHBIMH,
48. |Cuctembl ypaBHEHUH C IByMs IEpEMEHHBIMU METO/ ITIOJCTAHOBKU U METOJI CJI0KEHUS Il PELLICHUS
= CUCTEMBI JIB ABHEHUU C IBYMs IEPEMEHHBIMU
49. |Cucrtembl ypaBHEHUH C IByMS IEPEMEHHBIMU AABYX YD ABY p ’
Tpenaxépsr s OJIHO U3 KOTOPBIX HE SBISAETCS JTMHEHHBIM.
50. |Cuctemsl ypaBHEHUH C JBYMs IEPEMEHHBIMU YCTHOTO cuéra.
Paznarounsin
51. |Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU MaTepuall. Pewamwb TeKCcTOBBIE 3a1a4, B KOTOPBIX CUCTEMA JIBYX
52. |Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU YPaBHCHUH € ABYM HICpCMCHHBIMU ABIIACTCA
MaTEMaTUYECKON MOJEIIBIO PEAJIBHOIO IIpoliecca,
53 Pewrenue 3ama4 ¢ TOMOIIBIO CUCTEM TpoexTop
- . . ’ Y UHTEPIPETUPOBATH PE3YJIbTAT PEIIECHUS CHCTEMBI
YpaBHEHUI BTOPOU CTEIICHU NpeseHTaIA.
54, |Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM
YpaBHEHUN BTOPOU CTEIIEHU
55. |PemeHue 3a1a4 ¢ TOMOIIBIO CUCTEM Tpenaxé€psr st
YPaBHEHUI BTOPOH CTENEHU YCTHOTO CuYéTa.
Pemenue 3amad ¢ mOMOIIBIO CUCTEM Paznatounsiit
56. |ypaBHEHHI BTOPOH CTETICHH MaTepHual.
57, Pewenne 3a71a1 C IOMOIIBIO CHCTEM PasaTouHbIi
BHEHU BTOPOM CTEIIEHU
YpaBHe opon crere Marepual.
KonTpoJubnas padora Ne 3 o reme: o
58. N . Pa3znarounsrit
«PeureHne ypaHeHUH U CHCTEM YPaBHEHHM I
Marepual.

C ABYMS NNIEPEMECHHBIMHM))




Iaasa IIl. DaeMeHTHI NpUKJIaaHOH MaTeMaTHKHU. (20 yacoB)

59, MaremaTnueckoe MOJEINPOBaHUE 1 ITpoexkTop, 1Ipusooums npumepsl. MAaTEMaTUIECKUX MOJIEIEH
HpE3CHTALMS. pEeAbHBIX CUTYaLU; MPUKIAIHBIX 3a1a4; MPUOIKEHHBIX
60. Maremarnyeckoe MOEIMPOBAHHE 1 TpeHaxcépb{ AT BEJIMYMH; UCIIOJIb30BAHNS KOMOMHATOPHBIX MPABUII CYMMBI
YCTHOT0 CHeTa. Y TIPOM3BEJICHUS; CIIyYaliHbIX COOBITHI, BKITIOYAs
61 Marematuieckoe MoaeIPOBaHIE 1 PazpgaTounsrit JIOCTOBEPHBIE ¥ HEBO3MOXKHBIE COOBITHS; OIBITOB C
MaTepua. PaBHOBEPOSITHBIMU UCXOJaMHU; MPECTABICHUS
62 [IpouieHTHBIE pacuéTsl 1 IIpoekTop, CTaTUCTHYECKUX JAHHBIX B BUJE TAOIUI], JHArpaMM,
' [pE3EHTALMS. rpadUKOB; HCITOJIb30BAHUS
63. |[IpouenTtHbie pacuéTsl 1 BEPOSTHOCTHBIX CBOWCTB OKPY>KAIOILUX SIBJICHUH.
64. |IIpoLeHTHBIE pacUETHI 1 Pazparounbiit Dopmyruposams: . .
Marepuai. onpeodenenus: abCOMOTHON MOTPEITHOCTH, OTHOCUTEIIbHON
65. |IIprOIMKEHHBIC BBIYHCICHUS 1 MOTPENTHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOYKHOTO
66 [Ipu6IIKEHHBIE BBIYUCICHHUS 1 IIpoekTop, COOBITHSL; KJIIACCUYECKOE ONPEEIIEHNE BEPOSATHOCTH;
' [pE3CHTALIHS. npasuia: KOMOMHATOPHOE MPaBUIIO CYyMMBI,
67. OcHoBHbIE IpaBUIIa KOMOWHATOPUKH 1 TpeHaX(épL.I. ISt KOMOMHATOPHOE MPABUJIO ITPOU3BEICHUS.
YCTHOTO CUY€Ta. Onucwviéams 3Tanbl PEIICHUs TPUKIATHON 3a/1a4H.
68. OcHoBHbIE TpaBUIa KOMOWHATOPUKH 1 Pa3znarounsrit Tosacnams u 3anucviéams GOPMYIy CIOKHBIX TPOLIEHTOB.
MaTepual. [IpoBOANTH MPOLIEHTHBIE PACUETHI C UCTIOJIB30BAHUEM
69 OcHOBHBIE TIPaBUJIa KOMOMHATOPUKU 1 Paznarounbri CJIO’KHBIX MPOLEHTOB.
' MaTepuall. Haxooums TOYHOCTH NPUOJIMKEHNUS TIO TaOIHLe
70. [YacToTa U BEpOSITHOCTH CIIy4ailHOTO COOBITHS 1 IMpoekTop, NPpUOMKEHHBIX 3HAYCHUH BeTMYUHBIL. Mcronbp30BaTh
NPE3CHTALMS. pasznnyHble GOPMBI 3aMUCH MPUOIMKEHHOTO 3HAUCHHUS
71. |YacToTa u BEpOSATHOCTD CIy4alHOTO COOBITUS 1 Pazgatounsrit Ben4UHbI. OLIEHUBATh NPUOIMKEHHOE 3HAUCHUE
MaTtepua. BEJIMYUMHBI.
72. |Knaccudeckoe ornpeesieHHe BEPOATHOCTH 1
73. |Knaccudeckoe ornpeesieHHe BEPOATHOCTH 1 I[TpoexTop,
npe3CHTalus.
74. |Knaccuueckoe ornpeesieHle BEpOITHOCTU 1 IIpoexrop,
Ipe3CHTaAlUA
75. |HavanbHble CBEEHMS O CTATUCTUKE 1
76. |HavanbHble CBEIEHHS O CTATHCTUKE 1 IIpo600ums OTBITHI CO CITy9aifHBIMU UCXOAaMu. I10SCHAT U
[Ipoexrop, 3aMmuChIBaTh (OPMYITy HAXOXKACHHUS YaCTOTHI CITy4aitHOTO
7. HauanpHbIE CBCIOCHUA O CTATUCTHUKE 1 npe3CHTalus. coObITHs. ONHUCHIBATH CTAaTUCTUYCCKYIO OLICHKY BCPOATHOCTHU

CIly4aiiHOT0 coObITHs. HaxoAnTh BEpOATHOCTD CIIydalfHOTO




CcOOBITHS
B OIBITaX C PABHOBEPOSTHHIMH HCXOaMH.
Onucviéams dTAIbBI CTATUCTHYECKOTO UCCIIENOBAHMUSL.

PazpgaTounsrit
78. |KonTpoabHasi padora Ne 4 mo teme: MATCDHAT OdopmirsaTs HHGOPMAITUIO B BUIE TAOINI[ M JHATPaMM.
«JIeMeHThI MPUKJIATHOH MATEMATUKH» p M3Biexats nHOOPMAITHIO W3 Ta0IHIl U quarpaMM. HaxoauTs u
NPUBOAUTL MPUMEPBI UCTIOJIB30BAHUA CTATUCTUUCCKUX
XapPaKTCPUCTUK COBOKYITHOCTU JAHHBIX: CPCAHCC 3HAYCHUC,
MOJa, pa3Max, MeIMaHa BEIOOPKH
79.  |YuCnoBbIE MOCIEN0BATENBHOCTH IIpoekrop, 1Ipusooums npumepul. MIOCIENOBATEILHOCTEN; YHCIOBBIX
NPE3eHTALMS. MOCTIEI0BATENBHOCTEH, B YACTHOCTH apu(MeTHIEeCKON 1
80. |HucioBbIe MOCIEIOBATENBHOCTH Paznarounbrit TEOMETPHUIECKOM MPOTPECCHit; UCTIOTb30BAHUSI
MaTepual MOCIIEIOBATENbHOCTEN B pealbHOMN KU3HU; 3a7a4, B
81. |Apudmernyeckas nmporpeccus IIpoexrop, KOTOPBIX PacCMaTPUBAIOTCSI CYMMbI ¢ OECKOHEUHBIM
ITPE3CHTALNA. YHCJIOM CJIaraeMalIX.
82. |ApudmeTnueckas nporpeccus Onucwieams: TOHATHUS IIOCJIEN0BATEILHOCTH, YWIeHA
. MOCIIEI0BATEIBHOCTH; CLIOCOOBI 3a/1aHUS
83. |Apudmernueckas mporpeccus Paznarounbrit I0CJIEI0BATEILHOCTH.
MaTepHail Bviuucnams 4ieHbl 0CIe10BaTeIbHOCTH, 3aJaHHON
84. | Apndmernyeckas nporpeccus (GopMyJI0ii N-TO YIeHa UM PEKYPPEHTHO.
g [C . — - Dopmynuposamu:
MMa N MEPBBIX YICHOB aprU(PMETHUECKOI .
: y P pud POCKTOD, onpeodenenus: apuPpMETUIECKON IPOrPEeCCUH,
IIPOTPECCUU NPE3EHTaLHUs. o )
C — TeOMETPUUECKON MPOTpECCHH;
86. yMMa N [IEPBBIX WIEHOB apUPMETHIECKO . c6oticmea 4JIeHOB T€OMETPUYECKON U apupMeTnyecKoit
IPOTPECCUU Paznarounsrit MporpeccHii
87. |CyMmma N nepBbIX WIEHOB apu(pMETHIECKOI MaTtepuan 3adasams ApUGMETHIECKYTO H TEOMETPHIECKYTO
porpeccnu IPOrPECCHH PEKYPPEHTHO.
88. |['eomerpuueckas nmporpeccus IIpoexTop, 3anuceieamo u noscrusamos HoOpMyIIbl 0OIIETO YICHA
59 1T [pC3CHTANIA. apu(pMeTHYECKONH U TeOMETPUYECKON MPOrPeccHii.
- |1 eoMeTprHeCKast HPOrpeceus p N 3anucvieamov u dokazvieams. GOPMYIBI CYMMBI N TIEPBBIX
a3aTOYHBIN o . .
I YJIEHOB apu(PMETUIECKON U TEOMETPUUYECKOM MPOTrpecCuii;
90. |I'eomeTpuueckas mporpeccus MaTepHua 9
(hopMyIIBI, BRIPKAIONTUE CBOWCTBA WICHOB
= apU(PMETUYECKON U TEOMETPUUECKOM MTPOTPECCUM.
91. |CymMa N mepBBIX YJICHOB F€OMETPHUECKOM ITpoekrop, pud pree POTp o
Buviyucnams cymmy 6€CKOHEUHOM reOMeTpHUUecKOi
MPOTPECCUU MIpE3EHTALNS. 8
= = MIPOTPECCUH, Y KOTOPOi
92. |CymMa N mepBBIX YJICHOB F€OMETPHUECKOM Pa3znarounsrit 1q]<1
POTPECCHA MaTepHat '
C 5 ~ — [IpencraBisaTs OeckOHEUHbIE IEPUOIUNYECKUE IPOOH B
MMa OECKOHEYHOU T
93. y CCKOHCHHON ICOMETPIICCKOU IIpoexTop, BHUJIE OOBIKHOBEHHBIX

HpOrpeccuu, y KoTopoii | g | <1

npe3CHTalus.




[Tpoceemenue, 2010.

VY cTHBIC 3aHATHSA 110 MATEMATUKE B CTAPIIINX KJIACCaX.
[Tocobue mst yautens.A. . Kononos/ «Ctonerue»/Mocksa,
1997

94. |Cymma OeCKOHEYHOH reoMeTpUdecKoi 1 PazgaTounslit
IPOrpeccuu, y KoTopoi | q | < 1 Marepual
05. |KonTpoJibHasi padoTa Ne 5 mo teme 1 PazpgaTounsriit
«UncaoBble mocjiea0oBaTeJIbHOCTH)) MaTCpHral
HOBTOpeHHe H CUCTeMaTu3anusa yqeﬁﬂoro MaTtepuaJja. (7 ‘l.)
96. |YmpaxxHeHus 11 MOBTOpeHHS Kypca 9 O0600uTHh MPHOOPETEHHBIC 3HAHNS, HABBIKM M YMEHUS 32
KJ1acca 1 AM 9 kiacc.
97. |Vupaxuenust ast nosropenns xypea 9 1 M Hayuutscs TPAMCHATE pUOOpETEHHBIC 3HAHMS, YMEHUS,
KJacca HAaBbIKH, B KOHKPETHOU ACATCIbHOCTH.
08. |YmpaxkHeHus AJs MOBTOpEHUs Kypea 9 1 IM
KJj1acca
99. |YmpakHeHus A7 TOBTOpEHuUs Kypea 9 1 M
KJj1acca
100. |YnpaxHeHus A MoBTOpeHus Kypca 9 1 JIM
KJiacca
101. |YopaxHeHus A MOBTOpeHus Kypca 9 1 JIM
KJiacca
102. HNToroBasi KOHTpoJibHasi padoTa Ne6 1 Paznatoumrprit
MaTCpHrall.
4. Ob6orarolee MOBTOPEHUE B Kypce alire0pbl OCHOBHOM
VIIl. Onucanue yueoHO — MEeTOAMYECKOT0 U MATEPHAIBHO - mxonsl/ E.A.Cemenko/KpacHogap:Ky6I'V, 2002
TEXHUYeCKOro obecrnedeHusi 00pa3zoBaTeIbLHOM 5. OCHOBBI CTATUCTHKHU U BEPOSITHOCT/
AeATEJbHOCTH E.A.byaumoBud/Mocksa: [Ipoda, 2008
6. Maremaruka B pebycax, KpocCBOpAax, YaHBOP/IaxX,
IleyaTHble MoCOOMS: kpunrorpammax, 7 kinacc/C.C.XynanaBa/Mocksa: [lIkonpHas
npecca, 2003 («bubnuoTeka xypHana «MaremaTtuka B
denepanbHBIN rocy1apCTBEHHBINM 00pa30BaTEIbHbBIN 1IKOJIE BhIM.23)
CTaHAapt o0uero oopasoBaHusL. 7. Inuypun JI.®. 3a ctpanuiiamu yueOHMKa anreopsl/
HpI/IMepHBIe ImporpaMMbl OCHOBHOI'O o0111ero O6pa3OBaHI/I$I. .HCDHI/I‘IypI/IH — M: HpOCBGIHCHI/Ie, 1991.
Matematuka.-(CTaHIapThI BTOPOTrO MOKOJICHNMS).-M: 8. ®opmHUpoBaHNE BHIYMCIUTEIbHBIX HABBIKOB HA YPOKax

MmateMaTuku 5-9 knaccel/H.H. Xnesntox/ M.:MUnekca, 2011
JIMHUSA YU4eOHO-MEeTOANYEeCKNX KOMILIEKTOB aBTOPOB




. Anrebpa — 7 kiacc: y4eOHUK IS ydauuxcs
o0meoOpaszoBarenbHbIX yapexaeHuit/ A.I'. Mep3msik,
B.b.ITononckuii, M.C.fxup. — M.: Benrana — I'pad, 2012.
. Anrebpa — 7 xnacc: TUAaKTHUECKUE MaTepUalbl: MOCOOHe
JUTSL ydaiuxcs 0011eo0pa3oBaTesibHbIX yupexxaeHui/ A.l.
Mepzisik, B.b.Ilononckuii, E.M.Pabunosuy, M.C.Axup. —
M.: Benrtana — I'pad, 2013.

. Anre6pa — 7 xnacc: metoandeckoe nocooue/ E.B.byniko, A.T.

Mepaisik, B.b.Ilononcknii, M.C. fIkup. — M.: BenTtana —
I'pad, 2013.

. Anre6pa — 8 kacc: y4eOHUK JJIs yJaluxcs
o01eo0pa3oBarenbHbIX yupexaenuit/ A.I'. Mep3isik,
B.b.ITononckuii, M.C.fxup. — M.: Benrana — I'pad, 2012.

. AnreOpa — 8 Kacc:IUAaKTUYECKUE MaTepralbl: TocoOue 1Jis
ydamuxcs o011eo0pa3zoBaTebHbIX YUPEKICHUM/

A.I''Mep3nsx, B.Bb.ITononckuit, E.M.Pabunosuu, M.C.Sxup.
— M.: Benrana — I'pad, 2013.

. Anrebpa — 8 knacc: meronuyeckoe nocooue/ E.B.bytiko, A.T.

Mepaisik, B.b.Ilononckuii, M.C.SIxup. — M.: Bentana —
I'pad, 2013.

. Anre0pa — 9 kacc: y4eOHUK JIJIs ydaluxcs

o011e00pa3oBaTeNbHBIX yupexaenuit/ A.I'. Mep3isik,
B.b.ITononckuii, M.C.Sxup. — M.: Benrana — I'pad, 2014.

. Anrera — 9 KJacc: AUTAKTHYCCKUC MATCPUAJIbIL: rmocoomne

JUISL ydammuxcs 0011e00pa3oBaTelIbHBIX YUPEKIASHNN/
A.I''Mepansk, B.b.ITonouckuit, E.M.Pabunosuu, M.C.Sxup.
— M.: Bentana — I'pad, 2014.

. Anre6pa — 9 kacc: metoaudeckoe nocooue/ E.B.bytiko, A.T.

Mep3snsik, B.b.ITomoncknii, M.C.fAkup. — M.: Benrana —
['pad, 2014.

Texunueckue cpeacrsa oovuenus (cpeacrea MKT)

HoytOyk.
NuTepakTuBHas q0CKa.
MyJIbTUMETUNHBIA TPOEKTOP.

DVD — nucku .

el NS

JIeMOHCTPAIIMOHHBIE TOCOOUS

=

Mopenu reoMeTpuuecKux QuUryp.
PaznaTounslift MaTepuan no pasnaeiam aireopst 7-9 ki.

A

VIII. Ilnanupyemble pe3yabTaThl H3yUeHUs] YUeOHOT0 NpeaMeTa «Ajredpar

Ilo oxonuanuu uzyyenus Kypca y4awuiics 00aAHCeH yMemn:

Aunreopa - /

Hcnonvzosamo IIpH PCUHICHUHU MATCMAaTUYICCKUX 3a1a4, UX 000CHOBaHMU U ITPOBCPKE HaI\/’IJIGHHOFO PEIICHUSA 3HAHHUE O:
- HaTypaJIbHbIX, ICJbIX, pallMOHAJIIbHBIX, HPPAllMOHAJIbHBIX, )IeﬁCTBHTCHBHBIX qHuciax,



CTEIIEHU C HATYPAIbHBIMHU MOKA3aTEJISIMU U UX CBOMCTBAX;

OJHOWICHAX U IMpaBuiax ACUCTBUN C HUMU,

MHOTOYJIEHAX U MPABUJIAX JCUCTBUIN C HUMU;

dbopmyax COKpamEHHOTO YMHOKEHUS;

TOXIECTBAX; METOJIaX JOKA3aTEIbCTBA TOKIECTB;

JIMHEWHBIX YPABHEHUSX C OJHON HEU3BECTHOW U METOJIAaX UX PEIICHHUS;

CUCTEMax JIBYX JIMHEHHBIX YPABHEHUH C ABYMSI HEU3BECTHBIMU U METOAAX UX PELICHUS.
8bINONHAMYb IEUCTBUA C OJHOWICHAMHU U MHOTOUYJICHAMU,;

V3Hasamv B BIPAKEHUAX (HOPMYIIbI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSTh UX;
PAcKiadvléams MHOTOUIICHBI HA MHOYKHUTEIH;

8bINOIHAMb TOXKIAECTBEHHBIE MPE0OPa30BaHUS LENbIX AIreOpanyeCcKUX BhIPAKEHHUIA;
00Ka3vi6ams MPOCTENUIINE TOKIECTBA;

HAxo0ums YUCIO0 COYETAHUI U YUCIIO Pa3MEILECHU;

pewiams TUHEWHBIE YPABHEHHS C OJTHOM HEU3BECTHOW;

peuiamsb CUCTEMbI IBYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMsI HCHU3BCCTHBIMU MCTOJIOM IMOJACTAHOBKHM W MCTOJOM anre6panqe(:1<oro

CIIOKCHMUS,

peuiamsb TCKCTOBBIC 3aa491 C IIOMOIIBIO JIMHEHHBIX ypaBHCHI/Iﬁ U CUCTEM,

HAxoO0ums PeNieHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX HUCITOIB3YIOTCS MaTeMaTHICCKHUE CPEJICTRA,;
cozoasams TPOAYKT (pe3yibTaT MPOSKTHOM JEATEIBbHOCTH), [JIsI M3YYCHUS HM OIHUCAHUS KOTOPOTO HCIIOJIB3YHOTCS

MATCMAaTHYCCKUC CPCIACTBA.

yMmems IPeoOpa3oBbIBaTh AJIreOpanvyecKe BHIPAKEHUS, pellaTh YpaBHEHUS C OJTHOM epeMEeHHOM;
Haxooumsv 00NaCTh onpeaesneHns PyHKIUU, CTPOUTH rpaduKH MPSIMON MPOMOPLIMOHATBHOCTH U IMHEWHON (QYyHKINU;

6blNOJIHAMDb I[@flCTBPISI HaJ CTCIICHAMMU C HATypaJIbHbIMU ITOKA3aTCIISAMU,

8bINOJIHAMb CIIOKEHUE, BBIYUTAHWE U YMHOKEHUE MHOTOWICHOB, PacKIaAblBaTh MHOTOWJICHBI HA MHOKUTEIH;
npumersms GOPMYIIbI COKPAIIIEHHOTO YMHOXXEHHUS B PE0OPa30BaHUSX IEIbIX BRIPAKEHUH B MHOTOUYJICHBI M B PA3JI0KCHUHU

MHOT'OYJICHOB Ha MHOXKHTCIIN,

ymemsb peulaTb CUCTEMBI JIMHEWHBIX ypaBHeHI/Iﬁ C ABYM:A IICPEMCHHBIMHA U IIPUMCHATD UX ITPU PCIICHUN TCKCTOBBIX 3a/1a4.

e Aure0pa -8

Hcnonvzoeams ipu pelliecHUN MaTEMATHIECKUX 3a]1a4, UX 0OOCHOBAaHUH M MPOBEPKE HAWEHHOTO PEIICHUs 3HAHUE O:
- anreOpanyecKou JpoOH; OCHOBHOM CBOMCTBE APOOH;
- TIpaBWJIaX JACHCTBUH C alreOpandecKuMu ApoOsIMHU;



- CTCIICHAX C LCJIBIMH ITOKA3aTCIIIMH U UX CBOﬁCTBaX;
- CTaHAAPTHOM BHUJIC YHCJIIA,

k o
- QYHKIUAX y=kx+b, y= X%, y= Ve UX CBOMCTBAaX U rpadukax;

- TIOHSITUH KBAJIPaTHOTO KOPHS U apu(pMETUUECKOr0 KBAJPATHOTO KOPHSI;

- CBOMCTBax apu(PMeTHUECKUX KBAJIPATHBIX KOPHEH;

- QyHKIMH y =+/x , €€ cBOlCTBax U rpaduKe;

- dopmyIe aisi KOpHEH KBaipaTHOTO YpaBHEHUS,

- TeopeMe Buerta 115t npuBeAEHHOTO U 00IIIET0 KBAAPATHOTO YPABHEHUS;

- OCHOBHBIX METOJaX pEIICHUs LEJbIX PalMOHAIBHBIX YPaBHEHUN: METOJIE Pa3IOKEHHs Ha MHOXKHUTEIU U METOJE 3aMEHbI
HEU3BECTHOM;

- METOJI€ pelIeHHs IPOOHBIX pallMOHATBHBIX YPABHEHHIA;

- OCHOBHBIX METOJIaX PEUICHUSI CUCTEM PALIMOHAIBHBIX YPABHEHUH.

- coKpawamu anredpandeckue 1poou;

- 8bLINOIHAMb ApU(PMETHUECKUE AEUCTBUS C AIr€OpandeCKUMU APOOSIMHU;

- UCNONIL308aMb CBOMCTBA CTENEHEH C LIEJIbIMU MOKA3aTESIMU [IPU PELLICHUH 3a]1ay;

- 3aNUCbIBAMb YWCIIA B CTAHAAPTHOM BUJIE;

- 8bINOAHAMb TOXKIECTBEHHBIE TPEOOPa30BAHUS PALIIOHATIBHBIX BHIPAKEHUM;

o k o
- cmpoums rpaduky QYHKIMHA y =kx+b, y=x?, y=— M HCIONB30BaTh X CBOHCTBA IIPH PEIICHNHN 33/1aY;
X

- guluucaAms apuMeTHIeCcKue KBaJpaTHble KOPHH;

- npumensmsb CBOMCTBA apu(PMETHUECKUX KBaPATHBIX KOPHEW MPU PEIICHNH 33/1aY;

- cmpoums TpaduK QYHKIMHE y = /X M HCHOIB30BaTh €r0 CBOMCTBA ITPH PEIICHHUY 3a/1a4;

- peuiamsb KBaJIpaTHbIE ypPaBHEHMUS;

- npumenams TeopeMy Buera npu perienuu 3a1ay;

- pewiamp TENbIE pAIlMOHATFHBIC YPABHEHUS METOIOM PA3JIOKEHUSI HA MHOKHTEITN M METOJIOM 3aMEHbI HEM3BECTHOM;

- pewiams NPOOHBIE YPABHEHMUS;

- pewiamsb CUCTEMBI PallMOHAIBHBIX YPaBHEHUH;

- pewiamsb TEKCTOBBIC 33J]a41 C TIOMOIIIBIO KBAJPATHBIX M PAIMOHATILHBIX YPABHEHHUH U UX CHUCTEM;

- HaxoO0umv PEIICHUs «CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33a4, B KOTOPBIX UCIIOJIb3YIOTCS MaTeMaTHUYECKHIE CPEICTBA;

- co30asamsb TPOAYKT (pe3yabTaT TMPOEKTHOM [EATENbHOCTH), JJIA HU3YYEHHs] M ONUCAHUS KOTOPOIO HCIHOJIB3YIOTCS
MaTeMaTHYeCKHUEe CPEJICTBA.



— YMETb BBIMIOJIHATH TOKJECTBEHHBIE PE0OPa30BaHuUs PALIMOHAIBHBIX BBIPAXKEHHUI;

— HMETh IPEJCTaBICHUE 00 MPPALMOHATIBHBIX YHCIaX, YMETh BBIIOIHATH IPEOOPA30BaHMsI, COEPKALLIUX KOPHH;

— YMETb pelIaTh KBaJpaTHbIC YPABHEHUS, PALIMOHAJILHBIC YPABHEHNUS U IIPUMEHATh UX K PEIICHUIO 33/a4;

— YMETbh pelIaTh JUHEHHBIE HEPABEHCTBA C OHON EPEMEHHON U UX CUCTEMBIL;

— MPUMEHSTH CBOMCTBA CTENEHU C LIEJIBIM MIOKA3aTEJIEM B BBIYMCICHHUIX U TPEOOpPa30BaHUAX;

— HMETh HavyaJIbHbIE MIPEJICTABIEHMS O COOpE U TPYNIUPOBKE CTATUCTUYECKUX JAaHHBIX, UX HATJISIIHOM nHTepnperanuy.

e Auredpa-9
Hcnonvzosams npu pelICHUN MAaTEMAaTUYECKUX 33]1a4, UX 0OOCHOBAaHUM U IIPOBEPKE HANJEHHOTO PEUICHHs] 3HAHUE O:

- CBOWCTBAX YHCJIOBBIX HEPABEHCTB;

- METOJaX PELICHMS JIUHENHBIX HEPABEHCTB;

- CBOMCTBax KBaJIpaTUYHON (DYHKIIHH;

- METOJAaX PEUICHHS KBaJAPATHBIX HEPABEHCTB;

- METOJE UHTEPBAJIOB ISl PEIICHUS PAlMOHAIBHBIX HEPABEHCTB;

- METOJAX PELICHHS CUCTEM HEPABEHCTB;

- CBOWCTBax U rpaduke QyHKIHHU Y = X" [PU HATYpAILHOM N;

- OIPENEIICHUH U CBOMCTBAX KOPHEW CTEIEHU N;

- CTEIEHSX C PAlMOHAIIBHBIMM MOKA3aTENSIMU U X CBOMCTBAX;

- OMNpPEJETICHUH U OCHOBHBIX CBOMCTBAX aprU(PMETUUYECKOHN Iporpeccun; Gopmyie Juisl HaXO0XKACHUS CYMMbI €€ HECKOIbKUX MEPBBIX
YJICHOB;

- OMNpEJETCHUH U OCHOBHBIX CBOMCTBAaX T€OMETPUUECKOI porpeccuu; Gopmyse AJis HAXO0KICHHUSI CYMMbI €€ HECKOJIBKUX MEPBBIX
YJICHOB;

- dopmyIe aisi CyMMbl OECKOHEYHOM reOMETPUUECKOM MPOTPEeCcCU CO 3HaAMEHATENEM, MEHBIIIMM 110 MOAYIIO €UHUIBI.

- Vcnonv3o06ams CBOWCTBA YUCIIOBBIX HEPABEHCTB AJI IPE0Opa30BaHMsI HEPABEHCTB;

- 00Ka3b16amMb MPOCTEUIINE HEPABEHCTBA;

- pewiams JIMHEMHBbIE HEPABEHCTBA,;

- cmpoumb TpaduK KBagpaTUIHON (YHKIIUU U UCIIOJIB30BATh €r0 IIPU PEIICHUH 3a7ay;

- peuiams KBaIpaTHbIC HEPABEHCTBA,

- pewiams pallMOHAIbHBIE HEPABEHCTBA METOJ0M UHTEPBAJIOB;

- peuiams CUCTEMbI HEPABEHCTB;

- cmpoums rpaduK QYHKIHMH Y = X" IIPU HATYpPaIGHOM N M UCIIOJIB30BATh €0 MPH PEIIEHUH 3a/1aY;



HaxoO0umsv KOPHU CTETEHU N,

UCNOIb308aMb CBOMCTBA KOPHEW CTENEHH N IPH TOXKAECTBEHHBIX IPEOOPA30BAHUSAX;

HAaxoO0umsv 3HAYEHUS CTENEHEN C pallMOHATbHBIMU [TOKA3ATEISIMU;

- peuiamsb OCHOBHBIC 3a/1a4l Ha apU(PMETHUECKYIO U T€OMETPUUECKYIO MPOTPECCUH;

Haxooums CyMMy O€CKOHEYHON IreéOMETPUUECKON IPOrPECCUU CO 3HAMEHATENEM, MEHBIIUM 10 MOYJIIO €IMHHULIBI;

HAaxooums PEeUIeHMs! «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33/]1a4, B KOTOPBIX UCHOJIb3YIOTCSI MATEMAaTUYECKUE CPECTBA;
co3oasamsv TPOLYKT (pe3ysbTaT NPOEKTHOM NEATEIbHOCTH), JUIsl M3YyYEHUS M OIHCAHUS KOTOPOrO HCIIOJb3YIOTCS
MaTeMaTUYECKUE CPEJICTBA.



