PABOYAS TTPOI'PAMMA no npeamery «AJIEBPA»

7-9-i1 ki1accnl
[Iporpamma cocTaBiieHa B COOTBETCTBUU C TpeOoBaHUsIMU DeepallbHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa BTOPOTO
MOKOJICHUSI OCHOBHOTO 0011ero 00pa3oBaHus 10 MaTeMAaTHKE:!

— ®enepanbHoro I'ocynapctBenHoro OOpazoBarenbHOoro CraHmapTa OCHOBHOTO o0miero oOpaszoBaHus (mpuka3 MuHHCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 nexadps 2014 rona Nel897);

— HopwMm ®epnepanshoro 3akona «O06 obpazoBanuu B Poccuiickoit denepanun» «273-D3 ot 29 gexadps 2012 roja;

— OcnoBHoit O0pa3oBaTenbHON TpOrpaMMbl OCHOBHOTO o01ero oopazosanuss MBOY COILL Ne 3, yTBepkI€HHON eAaroruaecKum
coBetoM, mpoTokoi Nel ot 29.08.2015r.;

— (COopHHKa HOPMATUBHBIX JOKyMEeHTOB. MaTemartuka / [Iporpamma moJAroroBjieHa MHCTUTYTOM CTPAaTETUYECKUX MCCIIEIOBAHUN B
obpazoBanuu PAQO. Hayunbsie pykoBoguTenu — wieH-koppecnonaeHT PAOA. M. Konnakos, akagemuk PAO JI. I1. Ke3uHa,
CocraButens — E. C. CaBunos./ M.: «IIpocBemenne», 2012;

— IlpumepHoit mporpamMmmbl 1o Kypcy anreopel (7 — 9 kiacchl), CO3JaHHOM Ha OCHOBE €IMHOW KOHIEMIMHU MPEnoJaaBaHuUs
MaTeMaTUKU B cpeaHed 1kone, paspadboranHoir  A.I'.Mepsnskom, B.B.Ilononckum, M.C.Skupom, [.A. Homuposckum,
BKJTFOUCHHBIX B cUcTeMy «AnropuMt ycrnexa» (M.: Benrana-I'pad, 2014) u o6ecniedena YMK mst 7-9-ro kmaccoB «Anredpa —
T», «Anredpa — 8» u «Anredpa — 9/ A.I'.Mep3nsk, B.b.Ilononckuit, M.C SAxup/M.: Benrana-I'pad, 2014.

B naHHBIX MOKyMEHTaX YUYWUTHIBAIOTCS OCHOBHBIC HJIeU W MojoxeHus [IporpamMmbl pa3BuTusi U (HOPMHUPOBAHUS YHHBEPCATBHBIX
y4eOHBIX JCHCTBUM 11 OCHOBHOTO 0011ero oOpazoBanus. Co3HATEILHOE OBJIAJICHUE YYAIIUMUCS CUCTEMOM alireOpandecKux 3HaHWM U
yMEHUN HE0OXO0IMMO B TTOBCETHEBHOM KU3HU ISl U3YUEHUSI CMEKHBIX JUCIMIUIMH U IPOAOKEHUS 00pa30BaHUsl.

[IpakTryeckas 3HAYUMOCTb IITKOJIBHOTO Kypca ajareopbl 00yCIOBIIeHa TeM, YTO €€ 00bEKTOM SIBJISIFOTCSI KOJTMYECTBEHHbBIE OTHOIIICHUS
JICHCTBUTEIBPHOIO MHpa. MaremaTthdyeckas TIOJATOTOBKA HEOOXOoauMa IS ITOHMMAaHHUS IPUHITUIIOB YCTPOMCTBA W HCIIOJIB30BAHUS
COBPEMEHHOW TEXHUKHU, BOCHPUITHS HAYYHBIX U TEXHUYECKUX MOHITHA W uaeil. MareMaruka sIBIS€TCs SI3bIKOM HaykKd W TeXHUKH. C eé
TTOMOIITLI0 MOJICTTUPYIOTCS M MU3YUYarOTCs SIBJICHUS U MPOIIECCHI, MPOUCXOISIINE B IPUPOJIE.

Anrebpa sIBISICTCS OHUM M3 OIOPHBIX ITPEIMETOB OCHOBHOM IIKOJIBI: OHA OOSCIEUMBACT U3yUeHUE APYTUX ITUCHUILINH. B mepByto
ouepe/b 3TO OTHOCHTCS K IMPEAMETaM €CTECTBEHHO — HAyYHOIO IIMKJIA, B YaCTHOCTH K (u3Mke, nHpopmaTuke. Pa3BUTHE JTOTHYECKOTO
MBINIJICHAS YYaIuXcsl Mpyu 00ydeHUH anredpe CrocoOCTBYET YCBOCHHMIO MPEAMETOB T'yMAaHWTAPHOTO Iukia. [IpakThdyeckue ymeHus u
HABBIKU aJITeOPandecKoro xapakrepa HeoOXOIUMBI JTS TPYAOBOH 1 TPO(HEeCCHOHATTLHON TIOJITOTOBKY IIKOJIHHUKOB.

PazBuTne y yuyanuxcsi IpaBWIbHBIX MIPEICTABIECHUN O CYIIIHOCTH W MPOMCXOXKICHUU alreOpandecKux aObCTpakKIMii, COOTHOIIEHUN
PEAThbHOTO U MACATILHOTO, XapaKkTepe OTPaKEHUs MAaTEMaTUYECKOW HAyKOW SIBJICHUH M MPOIIECCOB PEAIbHOIO MUpPa, MECTe aireOphl B CH-



CTeME HayK U pOJIM MAaTEMaTHUYECKOTO MOJEIUPOBAHMSA B HAYYHOM IO3HAHWU U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO
MUPOBO33PEHUS YUAIIMXCS U KaYeCTB MBIIIICHHUS, HEOOXOAUMBIX JUIS AN Tallud B COBPEMEHHOM MH()OPMAIIHIOHHOM OOIIIECTBE.

Tpebys OoT yyammxcs yMCTBEHHBIX M BOJIEBBIX YCHUJIMNA, KOHIIEHTPAIMM BHUMAaHUs, aKTUBHOCTH Pa3BUTOTO BOOOpakeHUs, anredpa
pa3BUBAET HPABCTBEHHBIE YEPThI JIUYHOCTU (HACTOMYHMBOCTH, LEJICYCTPEMIIEHHOCTh, TBOPUYECKYIO AKTUBHOCTh, CAMOCTOSITEIBHOCTD, OT-
BETCTBEHHOCTb, TPYAOJIIO0UE, AUCLUUIIMHY U KPUTHUUYHOCTh MBILUICHMS) U YMEHHUE apryMEHTHUPOBAHO OTCTAaWBaTh CBOU B3IVl U
yOex1eHUs, a TaKXKe CIIOCOOHOCTh NPUHUMATh CAMOCTOSITENIbHBIE PEIICHNUS.

N3yuenne anreOpbl, PyHKIMHA, BEPOATHOCTH U CTATUCTUKHU CYILIECTBEHHO PACIIMPSIET KPYyro30p ydaluxcs, 3HAKOMs UX C MHIYK-
Ueil U aeaykiueil, 00001EeHneM U KOHKPETU3aluel, aHaIu30M U CUHTE30M, Kilaccu(ukalue u cucreMaTu3anuei, abcTparupoBaHu -
€M, aHajiorueil. AKTUBHOE HCIIOJIb30BAHUE 3aJlad Ha BCEX 3Tanax y4eOHOIo Ipolecca pa3BUBAeT TBOPUECKHUE CIIOCOOHOCTHU IIKOJBHU-
KOB.

N3yuyenue anreOpbl MoO3BOJISAET (POPMUPOBATH YMEHMSI M HAaBBIKM YMCTBEHHOIO TpyAa — IUJIAHUPOBAHHME CBOEH pabOTHI, OMCK
palMOHAIBHBIX MyTEW €€ BBINOJIHEHHUS, KPUTUYECKAas OLEHKAa pe3yibTaToB. B mponecce m3ydeHus anreOpbl IIKOJIbHUKH JIOJKHBI
HAay4YUThCSl M3JaraTb CBOM MBICIM SICHO U HCYEPIBIBAIONIIEC, JAKOHUYHO U EMKO, NMPUOOPECTH HABBIKM YETKOrO, aKKypaTHOTO M
IrPaMOTHOTO BBIITOJIHEHUS MATEMATUYECKUX 3AIIACEN.

Bakneiiiel 3aaueli IKOJIBHOTO Kypca anreopsl ABISIETCS pa3BUTHE JIOTHUECKOTO MBIIUIEHUS ydamuxcs. Camu 0ObEKThl MaTeMa-
TUYECKUX YMO3aKJIIOUEHUN U MPUHATHIE B aJireOpe MpaBuiia UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN OOOCHOBBI-
BAaTh U JOKAa3bIBaTh CYKICHHUS, IPUBOJINUTH YETKUE ONPEACIICHUS, PA3BUBAIOT JIOTUYECKYIO HHTYHIIMIO, KPATKO M HATJIAIHO PACKPBIBAIOT
MEXaHM3M JIOTHYECKHUX MOCTPOCHHUM U yyaT UX MpUMeHEeHUI0. TeM cambIM anreOpa 3aHHMaeT OJHO M3 BEAYUIMX MeCT B (POPMHUPOBAHUU
HAyYHO-TEOPETUUYECKOIO MBIIIJICHUS IIKOJIbHUKOB. PackpbIBasi BHyTPEHHIOIO FapMOHUIO MaTEMAaTUKH, (POPMUPYsI IOHUMaHUE KPACOTHI U
U3SIECTBAa MATEMATUYECKUX PACCYKACHUM, anredpa BHOCUT 3HAYUTENbHBIN BKJIa/ B 3CTETUUECKOE BOCIIUTAHUE YUALIUXCSI.

|. llogscHUTEIBLHASA 3ANIMCKA

Kypc anre6pst 7 — 9 kaccoB siBisgeTcs 0a30BbIM 711 MATEMAaTHIECKOTO 00pa30BaHUs M Pa3BUTHS IKOJLHUKOB. AJNTeOpondecKue
3HAHWUS HEOOXOJMMBI JIJIsi M3YUYEHUs reoMeTpur B 7 — 9 kiaccax, anreOpbl 1 maremarudeckoro aHaiam3a B 10 — 11 kmaccax, a Takxke
M3YUYCHHUS CMEXHBIX AUCHUIUIMH. [Ipy 5TOM y4YMUTHIBAIOTCS JOMUHUPYIOIIME HWJIEU U TOJIOKEHUS] MPOTPaMMBbl Pa3BUTUS U
dhopMUpOBaHUs YHUBEPCAIbHBIX YUYEOHBIX JEUCTBUU JJI1 OCHOBHOTO OOIEro 0Opa3oBaHHUs, KOTOpble oOecreunBarOT (HOpPMUPOBAHUE
POCCUHCKON TpaxaaHCKOW HWIEHTUYHOCTH, KOMMYHHUKATHBHBIX KA4eCTB JMYHOCTH M CIIOCOOCTBYIOT (DOPMHUPOBAHHUIO KITHOUEBOU
KOMITETEHIIUU — YMEHUS YUUMbCSL.

B ocHoBy Hacrosimieil mporpaMMmbl mnojoxkeHo DyHIaMeHTaldbHOE SJIpO cojaepxaHus oOiero oOpa3oBaHMs, TPEOOBAHHS K
pe3yibTaTaM OCBOEHHUSI 00pa30BaTENbHOW MpOrpaMMbl OCHOBHOTO 0O0IEero o0pa3oBaHusi, NpeEJCTaBlICHHbIE B (deaepaibHOM



roCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO OOIMIEr0 00pa3oBaHUs, C YYETOM HPUEMCTBEHHOCTH C HPUMEPHBIMU
nporpaMMaMu JIjisl HauajabHOro 00LIero 00pa3oBaHus MO MaTeMaTHKE.

[IpakTdeckasi 3HAUUMOCTh MIKOJIBHOTO Kypca anreOpbl 7— 9 KIIaCCOB COCTOHMT B TOM, YTO MPEAMETOM €T0 M3YYCHUS SIBIISIOTCS
KOJIMYECTBEHHBIC OTHOIICHUS W MPOIECCHl PEaTbHOr0 MHUpPA, OMHMCAHHBIE MAaTEMATUYCCKHUMH MOJCISIMH. B coBpeMeHHOM oOmiecTBe
MaTeMaTh4eckasi MOATOTOBKa HEOOXOMUMa KaXKIIOMY YENIOBEKY, TaK KaK MaTeMaTHKa MPHCYTCTBYET BO BCEX cdepax 4YeT0BEUECKOU
IEATEIbHOCTH.

OnHOM W3 OCHOBHBIX LieJiel M3y4eHMs anreOphl SIBISETCS pa3BUTHE MBINUICHUS. B mporecce u3ydenus anreOpbl ¢popMupyercs
JOTMYECKOe M AITOPUTMHUYECKOE MBIIUICHUE, a TAaK)Ke TaKhe KAdyecTBa MBIIUICHHS, KaK CHJa M TMOKOCTh, KOHCTPYKTHBHOCTH H
KpUTHYHOCTh. [l amanramuu B COBpEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE BaXXHBIM (aKTOPOM SBIsieTCs  (OPMHUpPOBAHHE
MaTeMaTU4YEeCKOTO CTHJISI MBIIIUICHUS, BKIIIOYAIOMIETO B ce0sl MHIYKIMIO U JACAYKIHIO, O0OIICHNE M KOHKPETU3ALMIO, aHAJI3 U CHHTE3,
KJIacCU(PHUKANNIO M CUCTEMATH3aINI0, a0CTparnpoBaHue M aHAIOTHIO. T

OOyuenue anreOpe Ma€T BO3MOXHOCTh YYaIIUMCSI HAYYHTHCS TUTAHUPOBATH CBOKO JICATEIBHOCTh, KPUTHUYECKU OIICHUBATH €€,
NPUHUMATh CAMOCTOSTENIBHBIC PEIICHHSI, OTCTAMBATh CBOM B3TJISAJBI U YOSIKIACHUS. YUalIuecs, B MPOIECCe N3YUCHUS alreOphl, ydaTcs
U3JIaraTh CBOM MBICIIM SICHO U MCYEPIIBIBAIONIC, IPHOOPETAIOT HABBIKA YETKOTO ¥ TPAMOTHOTO BBIMTOJIHEHHUS MATEMAaTHIECKUAX 3aITUCEH,
IIPY ATOM HCITOJIb30BAaHHE MATEMAaTHYECKOTO SI3bIKA MTO3BOJISIET PAa3BUBATh Y MIKOJIBHUKOB TPAMOTHYIO YCTHYIO U IIHCEMEHHYIO PEUb.

dopmupyeT y ydammxcs TpeacTaBieHHe 00 anredpe Kak 4acTH OOIIedYesOBEYeCKOW KyIbTYphl W 3HAKOMCTBO C HCTOpPHEH
pa3BUTHsI anreOphbl KaKk HayKd. 3HAYMTEIbHOS BHHUMAHUE B M3JI0)KCHUU TEOPETUYECKOTO MaTepHasa Kypca yAeIseTCs ero MOTHUBAIUH,
PACKpBITHIO CYTH OCHOBHBIX TOHSTHH, Hued, meronoB. OOydeHHE MOCTpOEHO Ha 0a3e TEOpUHM pa3BUBAIOLIETO OOYYEHHUS, UYTO
IOCTUTAETCSI OCOOCHHOCTSIMH H3JIOKEHUSI TEOPETUYECKOTO MaTepualia U YIpPaKHEHUSIMU Ha CpaHEHHE, aHAJIW3, BBIIEJICHUE TJIABHOTO,
YCTQHOBIIEHUE CBsI3€H, KiIacCUPUKAIMIO, obOommeHne u cucreMaruzanuio. Ocobo aKIEHTUPYIOTCS COIEPKATEIbHOE PACKPBITHE
MaTeMaTUYEeCKUX TOHATHUH, TOJKOBAaHHE CYIIHOCTH MAaTeMaTHYEeCKUX METOJOB W OO0JIACTH WX NPUMEHEHHS JAEMOHCTPAIUs
BO3MOKHOCTEH MPUMEHEHUS TEOPETUICCKUX 3HAHMIA JUIS PEeIISHHs pa3HOOOpa3HBIX 3a/1a4 MPUKJIATHOTO XapaKkTepa, HapuMep peIIeHus
TEKCTOBBIX 3aJla4, JCHEKHBIX M IMPOIEHTHBIX PAacyeTOB, YMEHHUE IIOJIb30BATHCS KOJIUYECTBEHHON MHQOpMAaIWel, MpeICcTaBICHHONW B
pa3nmuuHbiX (opmax, ymeHue uutaTh rpaduku. Oco3HaHHE OOIIEro, CYMIECTBEHHOTO SIBJISCTCS OCHOBHOM 0a30¥l UIsl peIeHHs
yrnpakHeHuil. BakHO NPUBOIUTH JETATbHBIC MOSCHEHUS K PCIICHUIO TUIOBBIX YIPAKHEHUH. DTHM pacKpbIBacTCS CyTh METO[a,
MOJIX0/1a, TIPEIAraeTCsl A ITOPUTM HJIH IBPHCTUYECKASI CXEMa PEIICHUS YITPAKHEHHUI ONPEICIICHHOTO THUTIA.

B ocHOBy Hacrosiieil mporpaMMbl MOJOKEHbI MEeJIaroruyeckue M AUJAKTUYECKHME NPUHIMIBI BapUAaTUBHOTO Pa3BUBAIOIIETO
oOpa3oBaHMsl, M3J0XKEHHBbIE B KOHLENIMM oOpa3oBaTesbHOM mnporpaMMmel «llepcnekTuBHas IIKOJa», U COBPEMEHHBIE JUIAKTUKO-
MICUXOJIOTUYECKHE TEHICHLINH, CBA3aHHBIE C BAPUATUBHBIM pa3BUBAaIOIIMM 00pa3oBaHueM U TpedoBaHussMu OI'OC.

A. JIMYHOCTHO OpPHEHTHMPOBAHHbIE NPUHUMNbI: TPUHIUN aJANTUBHOCTH, MNPUHIUI DPA3BUTHS; MPUHLUI KOM(OPTHOCTH
nporecca 00y4eHHs.



b. KyabTypHO OpHeHTHPOBAHHBbIC NMPUHUMIBI: IPUHIUI LEIOCTHOW KAapTUHBI MHUPA; NPUHLMUII LEIOCTHOCTH COAEPKAHMS
00pa30BaHUsl; IPUHIUIT CHCTEMATUYHOCTH; MPUHIIUII CMBICJIOBOIO OTHOLIEHUS K MUPY; HPHHLIMI OPUEHTUPOBOYHOM (PYHKIMU 3HAHUN;
IIPUHLINI ONIOPBI HA KYJIBTYPY KaK MUPOBO33PEHUE U KaK KYJIbTYPHBINA CTEPEOTHII.

B. /leiTeIbHOCTHO OPMEHTUPOBAHHBbIC PUHIUNBI: IPUHLINI 00YYEHUS ACSATENbHOCTH; MPUHUMUIT YIIPABISIEMOIO MEPEX0aa OT
JESTEIbBHOCTH B Y4YEOHOM CHUTyallUM K JEATEJbHOCTH B JKU3HEHHOW CHUTyallud; MNPUHLUI Iepexofa OT COBMECTHOW Y4YeOHO-
MO3HABATEJIbHON AESITEIbHOCTH K CaMOCTOSITEIbHOM JEATENBHOCTH ydallerocs (30Ha OvKailllero pa3BUTHA); MPUHLUI ONOPbI HA
IPOLECCHl CHOHTAHHOTO Pa3BUTHUS; IPUHLUI (POPMHUPOBAHUS OTPEOHOCTH B TBOPUYECTBE U YMEHHI TBOPUECTBA.

MaremaTudeckoe 06p330BaHHG SIBJIIETCS 00A3aTCILHOM M HEOTHEMJIEMOM YaCThIO O6HIGFO 06pa3013aHH;1 Ha BCCX CTYIICHAX
ITKOJIBI. O6yquHe MaTEMaTHUKE B OCHOBHOM IIKOJIE HAIIPaBJICHO Ha JOCTHIKCHHUC CJIICAYIOIIUX 146]161/7.'

1) 6 Hanpaesjieruu JTUYHOCMHO20 pa3eumus.

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

Pa3BuTHE TOrM4eCKOro u KPUTHUECKOTO MBILIIEHUS, KYJIBTYPbl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
®opMHpOBaHUE MHTEUIEKTYaJIbHOM UYECTHOCTH U OOBEKTUBHOCTH, CHOCOOHOCTHM K NPEOAOJICHHUIO MBICIUTEIbHBIX
CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIbITA;

Bocniuranne  KayecTB  JIMYHOCTH, OOECHEYMBAIOIIMX  COLUUAIBHYID  MOOMIIBHOCTh, CIIOCOOHOCTH  IPUHUMATh
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 ONMUCAHUSI U METOJIE NMO3HAHUS JACHCTBUTEIHLHOCTH, CO3/IaHUE YCIOBUI
JU1sl TpUOOpETeHHS IEPBOHAYATIBFHOTO OMBITAa MATEMATUUYECKOTO MOJICITUPOBAHUS;

dopmupoBaHue OOIIMX CHOCOOOB HWHTEIUICKTYadbHOM JACATEILHOCTH, XapPAKTEPHBIX JJISI MAaTEMAaTUKU U SIBIISIOIIUXCS
OCHOBOM MO3HABATEIILHOMN KYJIBTYPhI, 3HAUNMOM I PA3IUIHBIX cep YeTOBEYECKOM NeSITEIbHOCTH;

3) 6 npeomemnom HanpasIeHuu:

OBJ'IaI[eHI/Ie MAaTCMAaTUICCKUMHU 3HAHWAIMU U YMCHUSAMU, HCO6XO,[[I/IMBIMI/I AJIL IIPOAOJIZKCHU A O6paBOBaHI/I${, N3Yy4YCHUA
CMCIKHBIX TUCHHUIIJIMH, IPUMCHCHUS B HOBCCHHCBHOﬁ KH3HH,

COBI[aHI/Ie (i)YHI[aMGHTa AJIs1 MAaTEMAaTHYCCKOI0 pPa3BHUTHA, (I)OpMI/IPOBaHI/IH MCXaHHU3MOB MBIINUICHUA, XapPAaKTCPHBIX OJIAd
MaTEMaTHYECKOM JCATCIBbHOCTH.



B opranuzanmuyu y4eOHO — BOCHHMTATENIBHOIO MPOLECCA BAXKHYIO pOJIb UIparoT 3a1aud. OHU SBIAIOTCSA U LENbIO, U CPEACTBOM
oOyueHusi. BakHpIM ycClOBHEM MpaBUIIBHOM OpraHHU3aIlMd 3TOTO Mpollecca SBISETCS BHIOOP palMOHAIBHOW CHUCTEMBI METOAOB U
IpUEeMOB O0yUYeHUs, CIIELU(PUKHI pertaeMblX 00pa30BaTENbHBIX U BOCIIMTATEIBHBIX 3a/1a4.

[lenbto u3yueHus Kypca MaTemMatuke B 7 - 9 Kiaccax sIBISIETCS Pa3BUTUE BBIYUCIHUTEIBHBIX YMEHHUI 10 YPOBHS, MO3BOJISIOLIETO
YBEPEHHO HCIIOJB30BaTh UX IPU PEIICHUH 3a1a4 MAaTEMAaTUKU U CMEKHBIX IIPEAMETOB, YCBOCHME allllapaTa YPaBHCHUN U HEPABEHCTB
KaK OCHOBHOT'O CPEJCTBAa MaTEMaTHUECKOI0 MOJIEIUPOBAHUS 3a/1ay, OCYIIECTBICHNE (DYHKIIMOHATIBHOM MOJArOTOBKY HIKOJIBHUKOB. Kypc
XapaKTepU3yeTCs TOBBIIICHUEM TEOPETHUYECKOTO YpPOBHS OOY4YEHHS, MOCTENEHHBIM YCHUJIHMEM POJH TEOPETHUYECKHX OO0O0OIIeHUN H
JNENYKTUBHBIX 3aKiIfOueHUN. [IpukitagHas HanpaBiIeHHOCTh PACKPBIBAET BO3MOKHOCTD M3y4YaTh U PEIIATh MPAKTUYECKUE 3a1a9H.

B ocHOBe moCcTpoeHus TaHHOTO Kypca JISKUT HUJes TyMaHU3allud 00y4YeHHs, COOTBETCTBYIOIIAs] COBPEMEHHBIM IPECTABICHUSIM O
[EJSIX MIKOJIFHOTO 00pa30BaHus U YAENSIONmas 0co00e BHUMaHUE JINYHOCTH YUYECHUKA, €T0 MHTEPECaM U CIIOCOOHOCTSIM.

[Ipennaraemsiii Kypc mo3BoJsieT o0ecrneyuTs GOPMUPOBAHUE KaK npeoMemHblx YMEHHUM, TaK U YHUBEPCANbHBIX YUEOHbIX OeliCmEUll
IIKOJIbHUKOB, a TaK)Ke CHOCOOCTBYET HMOCTIKEeHHIO omnpeaenéHHbIX Bo PI'OC AMYHOCTHBIX pe3ysbTaTOB, KOTOPhIE B JalIbHEHIIIEM
MO3BOJIST YYAITUMCS TPUMEHSTh MOJIYYCHHBIC 3HAHUS M YMEHHUS JIJISl PEIICHUS Pa3IMYHbIX )KU3HCHHBIX 3a71a4.

B kxypce anreGpsl MOXKHO BBIICIUTH CIIEAYIOIINE OCHOBHBIC COJZIEpKaTelIbHbIC TUHUU: apudmeTrka; anredpa; GyHKIIUU; BEPOAT-
HOCTh U CcTaTHCTHKA. Hapsnmy ¢ 3TUM B coaepaHue€ BKJIIOYEHBI J[BAa JIOMOJHUTEIBHBIX METOJIOJIOTHYECKUX pasjiena: JOTHKa U
MHOKECTBA; MAaTEeMAaTUKa B UICTOPUYECKOM Pa3BUTHH, YTO CBS3aHO C peaM3aIiei menei 00IMenHTENIIEKTyaIbHOTO B OOIIEKYIbTYPHOTO
pazBuTus yuanuxcs. ConaepxkaHuE KaXIOTO M3 OTUX pa3lieNioB Pa3BOPAUYMUBAETCS B COJACP)KATEIHLHO-METOJUYECKYIO JIMHUIO,
MTPOHM3BIBAIONIYI0 BCE OCHOBHBIE COJepKaTenbHbIe JUHUU. [Ipu 3TOM mepBas quHUS — «JIorMKa W MHOXKECTBa» — CIYKUT IEITU
OBJIAJICHUS YYAIIUMHCS HEKOTOPHIMU JJIEMEHTAMH YHHUBEPCAJILHOTO MAaTEMaTHIECKOTO s3bIKa, BTOpas — «MareMaTruka B ICTOPUIECKOM
Pa3BUTUN» — CIIOCOOCTBYET CO3AAHMIO OOIIEKYIBTYPHOTO, TYMaHUTAPHOTO (JOHA N3YUIECHHS Kypca.

I1. O0mas xapakTepucTUKa y4e0HOro npeaMera «AJjredpa»

Hacrosimas mniporpamMMa 1o MaTreMaTUKE JJisi OCHOBHOM IIKOJbI SABJSETCS JIOTUYECKMM MPOJOJHKEHHUEM IMPOTrPaMMBbI
«lTepciekTBHAs IKOJa» JJisl HAYaJIbHOW IIKOJIBI, & TAaKXXE MPOJOJDKeHHEM Kypca «Marematuka» 5 — 6 Kiacca M BMECTE C HE
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 00IIEeKYJIbTYPHOM. B COOTBETCTBUM C 3TUMHM BHAAMU KOMIIETECHIIMI BbIJEIEHBI TJIABHbBIE
COAEPKATEIbHO-1IEJIEBBIC HAIPABIICHUSI PA3BUTHUS YUALIUXCA CPEACTBAMU IpeamMeTa «MaTtemaTnka.

IIpeamerHass kommereHums. [log mpeaMeTHOW KOMIIETEHIIMENM IIOHUMAETCSd OCBEAOMIIEHHOCTh IIKOJBHHKOB O CHCTEME
OCHOBHBIX MAaT€MAaTHUECKUX MPEICTABICHUNA U OBIAJCHUE UMH HEOOXOAMMBIMH MTPEAMETHBIMUA YMEHUSAMU. DOPMHUPYIOTCS CIEAYIONINE
oOpasyroiue 3Ty KOMIIETCHIIUIO TPEJCTABICHUS: O MATEMaTHYECKOM SI3bIKE KaK CPEJCTBE BBIPAKCHHSI MATEMATHUYECKUX 3aKOHOB,



3aKOHOMEPHOCTEH M T.A.; O MATEMAaTHYECKOM MOJICIMPOBAHUM KAaK OJHOM M3 BaXXHBIX METOJOB No3HaHWs Mupa. dDopmupyrorcs
cleayomuye o0pasyione 3Ty KOMIIETEHIIMIO YMEHHs: CO3[aBaTh NPOCTEHIIMe MaTeMaTHYeCKHe MOJend, padoTaTb C HUMH H
MHTEPIPETUPOBATh MOJYUYEHHBIE PE3yibTaThl; MPUOOPETaTh M CUCTEMATU3UPOBATH 3HAHHUS O CHOCOOAX PENICHUS MaTEeMaTUYECKUX
3a/1a4, a TaK)K€ MPUMEHATH 3TH 3HAHUSI U YMEHUS JJIsl PEIICHUS MHOTUX >KM3HEHHBIX 33/1a4.

KommynukaTuBHasi komnereHuus. [1o] KOMMyHHUKAaTUBHON KOMIIETEHIIMEN MOHUMAaETCa CHOPMHUPOBAHHOCTh YMEHHUS SICHO U
4ETKO M3NIaraTb CBOM MBICIIH, CTPOUTh apryMEHTUPOBAHHBIE PACCYKJICHHUSI, BECTH JUAJIOT, BOCIIPUHUMAs TOUYKY 3pEHUSI COOECeTHUKA U B
TO XK€ BpeMsi mojBeprasi €€ KpUTUYECKOMY aHalM3y, OTCTauBaTh (NP HEOOXOJMMOCTH) CBOIO TOYKY 3pPEHUS, BBICTpAaUBas CUCTEMY
aprymeHTanuu. GopMHUpYIOTCS 00pa3yrolre 3Ty KOMIETEHIIMI0O YMEHHS, a TAKK€ YMEHHUs U3BJIEKaTh MH(OpMAIMIO U3 pa3HOro poja
HMCTOYHHUKOB, MPe0Opa3oBbiBast €€ Mpu HEOOXOAUMOCTHU B ApyTrue GOPMbI (TEKCThI, TAOIHIIBI, CXEMBI U T.1I.).

OpranusannonHasi kommnereHnusi. [log opraHu3alMOHHONW KOMIIETEHIIMEW TMOHUMAaETcs CHOPMUPOBAHHOCTh YMEHUS
CaMOCTOSITEJIbHO HAXOJUTh W MPUCBAMBATh HEOOXOJAMMBIE ydalllMMCs HOBBIC 3HaHUS. DOPMUPYIOTCS CIEAYIOIIME OOpa3ylolue 3Ty
KOMIIETEHIIUI0 YMEHHS: CaMOCTOSTENIbHO CTaBUTh y4eOHYIO 3ajady (1ieib), pa3ouBaTh €€ Ha COCTABHBIE YaCTH, Ha KOTOPBIX OyeT
OCHOBBIBATHCS MPOIIECC €€ PEIICHUS, aHAIM3UPOBATh PE3YyJIbTaT JACHCTBUS, BBISBIISITH JOMYIIEHHBIE OMIMOKU U HETOUHOCTU, UCTIPABIISTh
WX ¥ TIPEACTABISATH MOJYUYCHHBIN pe3ylbTaT B (hopMe, JIETKO TOCTYIHOM JIsl BOCIIPUSATUS IPYTHUX JIIOICH.

Oo0mexynbTypHasi kommnereHnusi. [log oOIIEKYIbTYpHON KOMIIETCHIIMEH MOHUMAETCS OCBEIOMJICHHOCTh IIKOJBHUKOB O
MaTeMaTUKEe KaK dJeMEHTE OOIleueIOBeYeCKON KyJIbTypbl, €€ MeCcTe B CHUCTEME APYrMX HayK, a Takke €€ poJii B pPa3BUTHHU
MPEACTABICHUIM YEeJOBEYEeCTBA O IIEJIOCTHOM KapTuHe wMupa. DOpMUPYIOTCS CleAylollue 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 OCHOBHOH 1IKoje (OpMHUPYETCS HAa OCHOBE (PYyHIAMEHTAIBLHOTO si/ipa IIKOJIbHOTO
MaTeMaTU4ecKoro oOpa3oBaHus. B mporpaMme OHO TPEICTABICHO B BHJIE COBOKYITHOCTH COJEP)KAaTEIbHBIX pa3/IesioB, KOH-
KPETU3UPYIOLIUX COOTBETCTBYIOIIUE OJOKK (yHIAMEHTAJIBHOIO s/ipa NMPUMEHUTENIbHO K OCHOBHOM mikosie. [Iporpamma pernamen-
TUpYeT 00beM MaTepuala, 00s3aTeIbHOrO JJIsl U3YYEHHUs] B OCHOBHOM IIKOJIE, a TAKXKE JA€T €ro pacnpeneneHue Mexay 5S—6 u 7—9
KJIACCaMHU.

Conepxanre MaTeMaTHYECKOro 00pa3oBaHus B OCHOBHOM IIKOJIE BKJIFOYAET CICAYIOIIUE pa3feibl: apupmemura, areeopa, hyukyuu,
8EPOSIMHOCMb U cmamucmuxa, eeomempusi. Hapsimy ¢ 5TUM B HETO BKJIFOUEHBI J1Ba JOMOJHUTENIBHBIX Pa3eNa: J02UKa U MHOMICeCmad,
MaAmMemMamuxa 8 UCMOPULeCKOM pa3eumuil, 9T0 CBSI3aHO C peau3alrei 1eneid 00menHTeIIIeKTyaTbHOTO U O0IEKYIbTYPHOTO PAa3BUTHS
yuamuxcs. CopepkaHne KaXI0To U3 3TUX Pa3JIeioB Pa3BOPAYMBACTCS B COMEPIKATEIBHO-METOIMUECKYIO JIMHUTO, IIPOHU3BIBAOIIYIO BCE
OCHOBHBIC Pa3/Iebl COIEPKaHUSI MATEMAaTHYECKOTO 00pa30BaHMs HAa TAHHON CTYIICHH O0YUYCHUSI.



Conepsxanue pasnena «ApudmeTrkay CIyuUT 06a30¥ I JadbHEUIIEro N3YYEHUs yJalluMUCS MaTeMaTHKH, CITIOCOOCTBYET pa3BH-
THIO MX JIOTHYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHUS IOJIH30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETECHUIO MPAKTHICCKUX
HABBIKOB, HCOOXOUMBIX B MOBCEIHEBHOMN XWU3HH. Pa3BUTHE MOHATHSA O YMCJIE B OCHOBHOH IMKOJIE CBS3aHO C PAIlMOHAIBHBIMU U HP-
parMOHABHBIMUA YHUCIaMH, (OPMHUPOBAHHEM TEPBUYHBIX NPEICTABICHUA O JIEHCTBUTEIHLHOM YHCIE. 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 pa3/esioB MaTEMATHUKH, CMEXKHBIX NPEAMETOB, OKPYKAIOLIEH peaqbHOCTU. SI3bIK areOppl MOAUYEPKUBAET 3HAUEHUE MAaTEMATUKU
KaK SI3bIKa JJI1 MOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH MPOIECCOB U SBJIECHUI peanbHOro Mupa. B 3agaun m3zydeHus 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 BONPOCHI, CBSI3AHHBIE C UPPALMOHAIBHBIMU BBIPAKEHUSIMH, C TPUTOHOMETPUYECKUMH (PYHKLIUSAMH U IPEOOPA30BAHUSIMH,
BXOJST B COJIEPKaHME Kypca MaTEMAaTHUKHU Ha CTapUIeil CTYIIEHH 00yUYEHUs B LIKOJIE.

Conepxanue paznena «DyHKIIMU» HAIEICHO Ha MOJYYEHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHMU O (PYHKIHMU KaK BaKHEUIIIEH
MaTeMaTUYeCKOM MOJENU JJI1 OMHMCAaHWs M MCCIEJOBaHUS pa3HOOOpasHbIX MpolieccoB. M3yueHue 3TOro Marepuana crnocoOCTBYET
Pa3BUTHIO Y YYaAIUXCS YMEHHUS UCIOIb30BaTh PA3IMUHbBIC SI3bIKK MATEMATUKHU (CJIOBECHBIM, CHMBOJMYECKUM, TpadUuecKuii), BHOCUT
BKJIaJl B (popMUpOBaHHE MPEICTABICHUIN O POJIM MATEMATUKH B Pa3BUTUU [TUBWIN3AINHN U KYJIbTYPHI.

Paznen «BeposTHOCTh M CTaTHCTHKa» — OOSA3aTENbHBIA KOMIOHEHT HIKOJIBHOTO 00pa30BaHMsI, YCUIIMBAIOIINI €ro MPUKIaJHOE U
MPaKTUYECKOE 3HaYeHUEe. ITOT MaTepra HEOOXOIUM TPEkKE BCEro JUisi (OPMHUPOBAHUS Y yUaAIIUXCH (DYHKIIMOHATBHON TPAaMOTHOCTH
— yMEHUU BOCHPUHUMATh M KPUTHYECKH aHAM3UPOBaTh WHOOPMAIMIO, TPEICTABICHHYIO B Pa3IHYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIM XAPAKTEP MHOTMX PEAJIbHBIX 3aBUCUMOCTEM, MPOBOJUTH IPOCTEUIINE BEPOSITHOCTHBIE pacueThl. M3ydeHue OCHOB
KOMOWHATOPUKH TTO3BOJIUT YYaIIMMCSl pacCMaTpUBaTh CIIy4au, OCYIIECTBISATh Mepedop M MOJACYET YKciia BAPHAHTOB, B TOM YHCJE B
MPOCTEUIINX MPUKIAAHBIX 3a]a4ax.

[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.

Oco0OEHHOCTBIO pasaciia «Jloruka U MHOXXECTBa» SIBIISICTCS TO, UTO Hpe,ZICTaBHGHHBIfI B HCM MaTcpuall IpCUMYIICCTBEHHO U3YYaCTCA
N HCIIOJB3YCTCA PACIIPCACICHHO — B XO0AC PACCMOTPCHUS PA3JIMYHBIX BOIIPOCOB KYypcCa. COOTBeTCTBYI-OHII/II\/'I MaTcpral HalCJIICH 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 cooepricanusn yueoHo2o npeomema

Marematrnyeckoe oOpa30BaHHE UTPAET BAXKHYIO POJb KaK B MPAKTUYECKOM, TaK M B JIyXOBHOM >ku3HU oOmiectBa. [IpakTtuueckas
CTOpOHAa MaTE€MaTUYECKOro 00pa3oBaHUs CBS3aHA C (POPMHPOBAHHUEM CHOCOOOB 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 MPOCTEUILNX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 110
JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX ISl PA3BUTHUS HAy4YHBIX U TEXHOJIOTMYECKUX UCH. be3 KOHKpPETHBbIX MaTeMaTUYeCKUX 3HAHHM
3aTpy/IHEHO T[MOHMMAHWE TMPUHIMUIIOB YCTPOMCTBA M KCIOJIb30BAaHUS COBPEMEHHON TEXHHUKH, BOCHPHUITHE M HWHTEpIpeTanus
pPa3HOOOpa3HOM COLMAIbHOM, SKOHOMHUYECKOM, NOJUTUYECKONM uH(popmauu, Manod3(p(eKTUBHA TOBCEIHEBHAs MPAaKTHYECKas
NeATeNbHOCTh. KaX1oMy 4elloBeKy B CBOEH KU3HU MPUXOJUTCS BBIMOIHATH IOCTATOYHO CJIOKHBIE PACUEThI, HAXOJUTh B CIIPABOYHUKAX
HYXKHbIE ()OPMYJIBI U IPUMEHSTh WX, BIAJETh MPAKTUYCCKUMU IPUEMaMU 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 MaremMaTHuecKoi MOATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM. B 1ikoiie MateMaTuka
CIIY’KUT OTIOPHBIM MPEAMETOM JJI U3YYCHHS] CMEXKHBIX JUCIUIUIMH. B MOCIENIKOIBHON KU3HU PEaIbHOW HEOOXOIUMOCTHIO B HAIH
ITHU SIBJISIETCSl HETIPEPBIBHOE OOpa30BaHME, UYTO TpeOyeT MOJHOIEHHOW 0a30BOi 0011e00pa30BaTeNbHON MOATOTOBKHU, B TOM YHCIIE U
MareMatuueckou. I, HakoHel, Bce OoJibllle CHEIUANIbHOCTEW, TJ€ HEOOXOJUM BBICOKHI YpOBEHb OOpa30BaHMs, 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
ONPENIECIICHHBIX YMCTBEHHBIX HaBblKax. B mpoliecce MaTeMaTH4eCcKOW AEATEIbHOCTH B apCEHANl MPUEMOB U METOJOB YEJIOBEYECKOTO
MBIIIJICHUS] €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHIYKIUS W JAEAYKIUs, O00O0OIIeHHEe W KOHKPETH3alMs, aHalIu3 M CHUHTE3,
KJaccupuKalus M cucTeMaTH3anus, a0cTparupoBaHue M aHanorus. OObEKThl MATEeMATUYECKUX YMO3AKIIOUEHHH M TMpaBWiIa UX
KOHCTPYUPOBAHUSI BCKpPHIBAIOT MEXaHU3M JIOTUYECKMX IOCTPOCHUH, BBIPAOATHIBAIOT yMEHHUS (HOpMyIHpOBaTh, OOOCHOBBIBATH U



J0Ka3bIBaTh CYXKJIEHUS, TEM CaMbIM Pa3BHBAIOT JIOTUYECKOE MBIIIUICHUE. Beaymias posib mpUHAIEKUT MaTeMaTuke B OPMUPOBAHUU
AITOPUTMHUYECKOTO MBIIIJIEHUS M BOCIIUTAHUM YMEHHW JEMCTBOBAThH IO 3aJaHHOMY AJITOPUTMY M KOHCTPYHMPOBAaTh HOBBIE. B Xome
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
O MpeAMETEe U METOJEe MaTeMaTHKH, €r0 OTIUYMS OT METOJOB €CTECTBEHHBIX U I'YMAaHMTApHBIX HayK, 00 OCOOEHHOCTSAX NMPUMEHEHUs
MaTeMaTUKH JJI PELICHUS HAyYHbIX U MPUKJIAIHBIX 3a]1a4.

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

Hctopus pa3sBUTHS MATEMAaTUYECKOTO 3HAHUA JAET BO3MOKHOCTBH IIOIMOJHUTBH 3allaC MCTOPUKO-HAYYHBIX 3HAHWW IIKOJIBHUKOB,
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,
TBOPUBLIUX HAYKY, JOJHDKHO BOWTH B MHTEUIEKTYaJIbHBIN Oarax Kaxaoro KyJbTypHOrO YeJIOBeKa.

I11. Onucanmne Mecta y4eOHOro npeaMera «AJreopa» B yueOHOM ILIaHe:

B cootBercTBUM ¢ TpeboBanusiMu DeepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00111eT0 00pa3oBaHus
B 7— 9 xnaccax mpeameT «MaremaTtrkay IeTUTCs Ha JBa nmpeaMera: «Anredpa» u «l'eomerpusi». OO0Iiee KOJIMIeCTBO YPOKOB anreOphl B
Henenmio B 7/ — 9 kiacc — o 3 yaca; B rony / — 9 xiacc — no 102 gaca, 3a kypc 7 — 9 xmacc Bcero 306 yacoB. Pacnipenenenue yueOHOTO
BPEMEHU MEXKIYy dTUMU MIPEIMETaMH MPECTABICHO B TaOHIIE.

KosmmuecTBo yacoB B | KosmuecTBo yacos
Kypc
HeJleJII0 B Iojl
Anrebpa 7 kiacc 3 102
Anrebpa 8 kiacc 3 102
Anrebpa 9 kiace 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

IEPEMEHHBIMH
5. PannoHasibHbIE BBIPAYKECHUS 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. | YucioBele 11OCIE10BATEIBHOCTH 17 17 17
12 [ToBTOpEHUE M cucTeMaTU3alus y4eOHOTrO 27 20 6 7 7

MaTtepuaa

Hroro 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 IMPOABHIKCHUC ydaAlIUXCSA K HOBBIM 06pa3OBaTeJ'IBHBIM pe3yiabTaTaM IPOUCXOJUT B COOTBETCTBHU C
JIUHUAMUA PpasBUTUSA CPCACTBaAMU IIPCIAMCETA.

7-9 kjaaccel

JINUHOCTHBIMHU pe3yJibTaTAMM U3y4YeHUs mpeaMmera «Anredpa» » B BuAe yueOHOro Kypca / — 9 Kiace SBISIFOTCS CIEAYIOIIHE
KauyecTBa:

HC3aBUCHUMOCTDb U KPUTHUYHOCTD MbBIIIJICHUA
BOJISI 1 HACTOMYUBOCTH B JOCTHXKCHHUH LICIIN,

c()OPMUPOBAHHOCTb OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS K CaMOPAa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALMK K O0YUYEHHIO U [TO3HAHUIO, BBIOOPY JasibHeiero oOpa3oBaHus Ha 6a3e OPUEHTHPOBKU




B Mupe npodeccuii U mpodecCHOHATBHBIX MPEANOYTCHUNH, OCO3HAHHOMY IOCTPOCHHIO HMHIWBUIAYaJbHOW 0Opa30BaTENIbHOIM
TPAEKTOPHUH C YUYETOM YCTOWUYMBBIX IT03HABATEIBHBIX HHTEPECOB;
c(hOPMUPOBAHHOCTH IEJIOCTHOI'O MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM
IPaKTUKH;
c(OPMUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHHMUM M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTapIIUMU U
MJIAAIIKAMH, B 0Opa3oBaTEIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIEI0BAaTENbCKOM, TBOPUECKOW M JPYruX BUIAX JIe-
ATEIBHOCTH;
YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOW MBICIIA B YCTHOW M NMMCBbMEHHOW PE€YH, IOHUMATh CMBICI ITIOCTABJICHHOW 3aJ1a4H,
BBICTPaNBaTh aPTYMEHTALMIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDPHIL;
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;
CHOCOOHOCTH K AMOLMOHAILHOMY BOCIIPUSATHIO MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHH.

Cpeocmeom 00CmUdICeHUs IMUX Pe3yVIbmamos A611emcs.
cUCTEMa 3aJlaHuil yueOHUKOB;
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 H3ydeHHs Kypca «MaTtemaTuka» siBisieTcs (pOpMUpOBaHHE YHUBEPCATBHBIX YYEOHBIX JIEHCTBHIMA

(YY)

PervasituBubie YYJI:

1-9-11 knaccwt

CaMOCTOSITENIbHO  0OHapyxcueams ¥ (HOPMYJIUPOBATh Y4YEOHYIO TMpoOJeMy B KIACCHOM M WHAUBUIyaJIbHOW ydeOHOMU
JesITeIbHOCTH;

8bl08U2aMb BEPCUM PEIICHUs MPOOJIEMbl, OCO3HABaTh KOHEYHBIM pe3yNbTaT, BBHIOMPATh CPEACTBA JOCTIDKEHUS IENU U3
MPEJIOKEHHBIX HIIM X HCKATh CAMOCTOSITENHLHO;

cocmagnams (AHAUBUAYATbHO WIH B TPYMIIE) IUIaH PeIIeHUs IpoOieMbl (BBIIOTHEHHS POCKTA);



- paboTtas 1O MPEeNJOKEHHOMY WIM CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY, UCHO/b306amb HApsALy C OCHOBHBIMU U
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 yCIieXa WM HeYCIieXa U HaXOAUTh CIIOCOOBIBBIXO/A U3 CUTYallUH 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;

— ocywecmenams CpaBHEHHE, CEpUAIMI0 U KJIacCU(UKALNIO, CAMOCTOATEIbHO BBIOMpPAs OCHOBAHHS U KPUTEPUU ISl yKa3aHHBIX
JIOTUYECKUX OTepalyii; CTPOUThH KJIACCU(PUKALIUIO MyTEM JUXOTOMUYECKOTO JIeJIeHUsI (Ha OCHOBE OTPUILIAHNA);

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

— co30asame MaTeMaTHYECKUe MOJIEIH;

— COCTaBJISITh TE3UCHI, Pa3IMYHbIC BHUJIbI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.1.). [IpeoOGpa3oBbiBaTh MHPOPMAIIMIO U3 OJHOTO BHJIA B
Apyro (Tabiuily B TEKCT, JUarpaMmy U 1p.);

— 8bIYUMBIBGAMb BCE YPOBHH TEKCTOBOUW MH(OPMAIIHH.

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

— MOHMMAs MO3UIMIO APYroro 4ejoBeKa, pa3iuiams B €ro peud: MHEHHE (TOUKY 3pEHHs), JOKAa3aTeIbCTBO (APryMEHTHI), (DaKThI;
THIOTE3bI, aKCHOMBI, TEOpPHH. J[Js ATOr0 CaMOCTOATEIBHO HCIIOJIB30BAaTh Pa3UYHBIE BUIBI UTEHHUS (HW3ydaroliee, MPOCMOTPOBOE,
03HAKOMUTEIBbHOE, IOMCKOBOE), MPUEMBI CITYIIaHUSI.

— caMOMy c030ag8ams UCTOYHUKU MH(GOPMAILIMU PAa3HOTO THMA U JUIS Pa3HbIX ayJUTOPHUH, COOMI0aTh HHPOPMAIIMOHHYIO TUTHEHY U
npaBuia HHGOPMAIIMOHHON 0€30MaCHOCTH;



— yMemb UCNOIb306aMb KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUHA KAK MHCTPYMEHT JUIsl JOCTHUIKEHHUs CBOUX LIEJIEU. Y METh
BBIOMpATH a/IeKBaTHBIC 33J/au€ 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 — Hcnonb3oBaHWE MaTeMAaTHUYECKMX 3HAHMM IS PEIICHUS Pa3IUYHBIX MAaTEMAaTHYECKUX 3a7a4 U OIEHKHU IOJYYEHHBIX
pE3yIbTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHHUM MO UCTIOIB30BAHUIO JTOKA3aTEIIbHOM MaTEMAaTHUECKON PEeUH.
3-1 JIP — CoBOoKynmHOCTh YMEHUH 110 paboTe ¢ nH(pOpMaIel, B TOM YUCJIE U C PA3IMYHBIMU MAaTEMaTUHYECKUMU TEKCTAMH.
4-5 JIP — YMeHus ucnosib3oBaTh MaTEMAaTUYECKUE CPEACTBA JIJISl M3YUECHUS U ONKMCAHUS PEalIbHBIX MPOIIECCOB U SBICHUM.
5-s JIP — He3aBUCHUMOCTD U KPUTUYHOCTH MBILIIJICHUSI.
6-a JIP — Boiist 1 HACTOMYMBOCTD B JOCTIDKEHUH LIEIH.

Kommynuxkamugnwvie YY/I:

7 — 9-i1 Knaccol

— CaMOCTOSITEIILHO Op2aHUu306bl6amb Y4eOHOE B3aUMOJEHCTBUE B rpyIne (ONpeaesTh 00IIue Leau, J0T0OBapuBaThCA APYT C APYTOM
U T.J.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ApeyMeHmbl, TTIOATBEPKAas uX pakramu;

— B JIUCKYCCHUH YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

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

— TIOHUMAsl TIO3ULIMIO JIPYTOro, pa3iuyams B €ro peuu: MHEHUE (TOYKY 3pEHHS), J0KA3aTeIbCTBO (ApTryMEHThI), (haKThl, TUIOTE3HI,
aKCUOMBI, TEOPUH;

— yMemb B3TIIAHYTh HA CUTYAIMIO C UHOW MO3UIUU U 00208apUBAMbCSL C JIIOABMU UHBIX TTO3UIIUIA.

Cpedcmeom hopmuposarus KOMMYHUKATUBHBIX Y Y]] CiIy»aT TEXHOJIOTUs MpoOieMHOTo Auanora (moOyXIaroImuil ¥ MO IBO IS

JTMAJIOT) U OpraHu3aliys padoThl B MaJIbIX IPYINaXxX, TAKKe UCIIOIH30BaHUE HA YPOKaX JIEMEHTOB TEXHOJOTHH MPOTYKTUBHOTO YTEHUS.

IIpeamerHbIe:

1) ymeHnue paboTaTh ¢ MATEMATHYECKHM TEKCTOM (CTPYKTYPHUPOBAaHHUE, H3BJICUCHNE HEOOX0IMMON HH(POPMAIIHHT ), TOYHO U TPAMOTHO
BBIPAKATh CBOM MBICIA B YCTHOW W NMHUCBMEHHOM pPEUYM, MPUMEHSAS MATEMAaTUYECKYIO TEPMHUHOJOTUI0O U CHMBOJMKY, MCHOJIb30BaTh
pPa3TUYHBIC SA3BIKU MATEMATHUKH (CIIOBECHBIN, CUMBOJMYECKUN, Tpaduaeckuii), 000CHOBBIBATh CYXICHUS, IPOBOAUTH KIACCU(UKAITUIO,
JI0OKa3bIBaTh 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 MPeNCTaBICHUsS IS PELIEHUS U HUCCIEJOBAHUS YPAaBHEHMI, HEPABEHCTB, CUCTEM; INPUMEHSATH
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, ONUCHIBaTh KX CBOMCTBA, MCIOJIb30BATh (PYHKUMO HAJbHO-Tpa(UUECKHE NPEICTABICHUS [UJIl ONUCAaHUS 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 METO/IbI TIPY PEIICHUY 33/1a4 U3 Pa3IMYHBIX Pa3eiioB Kypca, B TOM YUCIIe
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.

UYucnoBbie BeIpakeHUs ¢ nepeMeHHbIMH. [IpocTeiimme nmpeobpa3oBaHusi BHIpAKCHUNA. YpaBHEHHE, KOPeHb ypaBHeHus. JIuHeiHoe
ypaBHEHHE C OJIHOM MepeMeHHON. PernieHne TEeKCTOBBIX 3a7]a4 METOJIOM COCTaBJICHUSI ypaBHEHHM. CTaTUCTUUECKUE XapaKTEPUCTHKHU.

OcHosHas yenb — CUCTEMATU3UPOBATh U OOOOILIMTH CBEACHHS O MPEOOpPA30BaAHUSAX ANreOpanvyecKuX BBIPAKEHUNH U pEUICHUU
YPaBHEHUM C OJHOU MEPEMEHHOM.

[lepBas Tema Kypca 7 Kiacca sIBISIETCS CBSA3YIOIIMM 3BEHOM MEXIY KypcOM MaTeMaTHKHU 5—O6 KiaccoB U KypcoM anreOpsl. B Heit
3aKPEIUISIIOTCS. BBIYMCINUTEIbHBIE HABBIKK, CUCTEMATU3UPYIOTCS U 0000IAI0TCS CBEJIEHUS O MPEeoOpa30BaHUSAX BHIPAKEHUN U PEIICHUU
YPaBHECHUU.

HaxoxeHue 3Haue€HUN YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUUN 1a€T BO3MOXKHOCTH MOBTOPUTH C YYalllMMHCS MpaBWiia JEHCTBUN C
palMOHAIBHBIMUA YUCIAMHU. YMEHUS BBINOJIHATH apu(MeTHUecKue NEHCTBUSA C pallMOHAIbHBIMU YUCIAMU SIBJISIFOTCS OTMIOPHBIMM JIJIS



Bcero Kypca anreopsl. CienyeT BBISICHHTH, HACKOJBKO IMPOYHO OBJAICIIH UMH yYaIlldecs, U B CIydae HEOOXOIUMOCTH OPTraHN30BaTh
MTOBTOPEHUE C LIEJIbIO JIMKBUAAIUY BBISIBICHHBIX MTP00OENIOB. Pa3BUTHIO HABBIKOB BHIYMCIICHUHN JOJKHO YIEIATHCS 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 MPe0Opa30BaHUE BBIPAKEHUN)», COIEPKAaHUE KOTOPBIX OYyJIeT MOCTOSTHHO PACKPBIBATHCS U YIITYOJISITHCS MPU U3yUYECHUU
npeoOpa3oBaHUl Pa3IMYHBIX ainreOpandeckux BolpakeHUi. [loguepkuBaercs, 4YTO OCHOBY TOXJIECTBEHHBIX MpeoOpa3zoBaHUM
COCTAaBJISIFOT CBOWCTBA JIEMCTBUM HAJl YACIIAMMU.

VYcunuBaeTcs pojb TEOPETUUYECKUX CBEICHHM MpU paccMOTpeHuu ypaBHeHUU. C 1elibl0 00ECIeueHUs] OCO3HAHHOTO BOCHPHUATHS
yYaIlIUMUCS aJITOPUTMOB PEIICHUsS YPAaBHEHUN BBOJMUTCS BCLIOMOTATENIbHOE MOHATHE PAaBHOCUJIIBLHOCTH ypaBHEHUH, GOPMYIUPYIOTCS U
Pa3bACHAIOTCA HA KOHKPETHBIX NMPUMEPAX CBOMCTBA PABHOCHIBHOCTH. J[aeTCA MOHATHE JIMHEMHOTO YPAaBHEHUS U UCCIEIYETCS BOMPOC O
qHCIIe ero KopHel. B cucteme ynpakHeHH 0co00¢ BHUMaHKE YACISAETCS PEHICHUIO YpaBHEHUH BUIa ax = D IpH pa3IMyHbIX 3HAYCHHSIX
a u b. TIponomkaetcst padoTa 1Mo HOPMHPOBAHMIO Y YUANTUXCS YMEHHS HCIIOJIb30BATh amrapaT YPaBHCHHHA KaK CPEJICTBO JUIS PEIICHUS
TEKCTOBBIX 33J1a4. YPOBEHb CIOKHOCTHU 33]1a4 3/IECh OCTAETCS TAKUM e, KaK B 6 Kiacce.

N3ydenune TeMbl 3aBepIaeTCs 0O3HAKOMJICHUEM YYaIIUXCs ¢ MPOCTEUIIMMU CTATUCTUYECKUMU XapaKTePUCTUKAMU: CPEAHUM apudme-
TUYECKUM, MOJIOM, MEAUAHON, Pa3MaxXOM. YUaluecs NOJDKHBI YMETh MCIIOJIb30BaTh 3TU XAPAKTEPUCTUKH ISl aHAJIM3A PsAla NaHHBIX B
HECJIO)KHBIX CUTyalUsX.

Koumponvuuvix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIE€M.
Crenenb ¢ HaTypalbHBIM NTOKa3aTeaeM U ee cBoiicTBa. OqHowieH. dyHkuuu y = X2, y= X° ¥ UX rpaduKH.

OcHosHas yenb — BBIPAO0TATh YMEHHUE BBIMOIHATE ACHUCTBUS HAJ CTETICHSIMU C HATYPaJIbHBIMH ITOKA3aTEISIMHU.

B nannoit TeMe naercs onpenesieHre CTENEeHU ¢ HaTypalibHBIM MOKaszaTenaeM. B kypce MatemaTuku 6 Kjacca yJariiecs y»e BcTpeda-
JIMCh C MpPUMEpPaMH BO3BEIICHHUS YUCE]I B CTENEHb. B CBSI3M C BBIUMCIECHHEM  3HAYEHMM  CTeNeHW B 7  KiIacce  JlaeTcs
MPEJICTABIICHUE HAXOXKICHUN 3HAUYCHUN CTENEHU C IMOMOIIBI0 KaldbKyJsgTOpa. PaccMmaTpuBaroTcsi CBOMCTBA CTENEHH C HATYPAIbHBIM
nokasareneM. Ha mpuMepe Jokas3aTenbCcTBa CBOMCTB CTEIEHU YYalllMECs BIIEPBBIE 3HAKOMATCS C JOKA3aTEIbCTBAMU, MPOBOJIUMBIMU
Ha anreOpandeckoM Marepuasie. CBOWCTBA CTENEHH C HATypaJbHBIM TMOKa3aTeleM HaxoAST  NPUMEHEHHE NP YMHOXKCHHUHU
OJIHOWJIEHOB ¥ BO3BEJCHUU OJIHOWICHOB B CTeNeHb. [IpM HAXOXKIECHUU 3HAYEHUN BBIPAKECHUN, COJAEpXKAIIMX CTENEHH, 0coboe
BHUMaHUE ClIeJlyeT OOpaTUTh Ha MOPSAOK JEHCTBHIA.



PaccmoTpenne QyHKIHHA y = X°, y = X° [MO3BOISAET MPOJOIKATE PaboTy 10 (hOPMHUPOBAHMIO YMEHHH CTPOMTH M UHTATH rpaduKh
¢bynkiuii. BaxkHo oOpaTuTh BHMMAaHHE y4allMXCsi Ha OCOOCHHOCTH rpaduka (QyHKUMHM y = X! TpaduK MPOXOIUT Yepe3 Havao
KoopauHat, och Oy SIBISIETCS €r0 OChI0 CUMMETPHUH, TPAPHK PACIIONIOKEH B BEPXHEN MOTYIIOCKOCTH.

YMeHne CTponTh rpadukn (GYHKIMHE ¥ = X° M y = X° HCIONB3YeTCs ISl O3HAKOMJICHHS YUAIIMXCSA ¢ rpadUaecKuM CIIoco6oM
pelIeHus] ypaBHEHHI.

Konmponvuvix pabom: 1
3. MHOro4jeHsl.

MHorounes. CroxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOYJIEHOB. Pa3io)keHrne MHOTOUJI€HOB Ha MHOKHUTEIH.

Ocnognas yenb — BbIpaOOTaTh YMEHHUE BBINOIHATH CIOXKEHUE, BBIUNTAHUE, YMHOKEHHE MHOTOUJICHOB U Pa3j0kKEHNE MHOTOUJICHOB
Ha MHOXUTEIH.

JlanHast Tema wrpaer (QyHIaMEHTAIbHYIO pOJb B (OPMHPOBAHMH YMEHHUS BBIMOJIHATH TOXKIECTBEHHBIC MPEOOPA30OBAHMUS
anredpanvecknx BoipaxxeHuil. DopMupyemsbie 31ech (popMabHO-ONIEPATUBHBIE YMEHUS SBISIOTCS OTIOPHBIMU MIPH U3YyUEHUH IEHCTBUH C
paroHaIbHBIMU APOOSIMU, KOPHAMHU, CTETICHSIMH C PAIIMOHATBHBIMU MOKA3aTEIISIMU.

N3ydenne TeMbl HAUMHAETCS C BBEJCHUS MOHSATHI MHOTOWIEHA, CTAHAAPTHOTO BHAa MHOTOYIEHA, CTENIeHH MHOroujIeHa. OCHOBHOE
MECTO B 3TOM TeM€ 3aHHUMAIOT aJITOPUTMBI AEHUCTBHI C MHOTOWICHAMHU — CJI0KEHHE, BRIYMUTAHNE U YMHOKECHHE. Y Yamuecs JOHKHBI T0-
HUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEIEHNE MHOTOYWICHOB BCET/Ia MOYKHO TIPEICTABUTh B BUAEC MHOTOWIEHA. J[eCTBUS CIOXKEHMS, BbI-
YUTAHUSA ¥ YMHOXEHHUSI MHOTOYJICHOB BBICTYNAIOT KaK COCTAaBHOW KOMIIOHEHT B 33/IaHUSAX Ha MpeoOpa3oBaHMs LENbIX BbIpaxeHui. [1o-
ATOMY HELIEJIECO00pa3HO NEPEXOAUTh K KOMOMHUPOBAHHBIM 33JaHUSAM IPEX]IE, YEM YCBOECHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMaHHE B 3TOM TeMe yAENsAeTCs pa3ioKeHUI0 MHOTOYIEHOB Ha MHOKUTENH C TOMOIIBIO BHIHECEHHSI 32 CKOOKHM 00LIEero
MHOKUTENSI U ¢ TIOMOIIbIO TpynnupoBKU. COOTBETCTBYIOLIME MpeoOpa3oBaHusl HAXOJAT IIUPOKOE MPUMEHEHUE Kak B Kypce 7 Kiacca,
TaK U B MOCIEAYIOUIMX Kypcax, 0COOEHHO B IEHCTBUAX C PallMOHAIbHBIMU APOOSIMHU.

B nanHol1 Teme ydanuecs: BCTpedaroTcs ¢ IpUMepaMH MCIOJIb30BAHUS PacCMaTpUBAeMbIX MTPeoOpa30BaHui MPHU PEIICHUU Pa3HO00-
pa3HBIX 3a/1a4, B YaCTHOCTH NPU PEIICHUN YPaBHEHUN. DTO MO3BOJIAET B XOJ€ U3YUEHHUS TEMbI IPOAOIKUTE paboTy 1o GOopMHUPOBAHHUIO
YMEHHUsI pelIaTh ypaBHEHUS, a TAaK)Ke peliaTh 3aladyll METOJOM COCTaBJICHUS ypaBHEHUH. B uncno ympakHEeHHI BKIFOYAIOTCS HECIOXK-
HBIC 3aJIaHUS Ha JIOKA3aTeIhCTBO TOXKIECTBA.

Konmponvuwvix pabom: 1
4.  ®opmyJbl COKPALIEHHOT0 YMHOKEHH.

®opmyist (@ + b)Y =a® £ 2ab + %, (@ +b)® =d* £ 3a°b + 3ab® £ b°, (a £ b) (@® + ab + b®) = &® +b°. TIpumenenne dopmyn
COKpAIIIEHHOT'O0 YMHOKEHHUSI B IPE0OPA30BaAHUSAX BhIPAKEHUH.

OcHogHas yenb — BbIPA0OTATh YMEHUE MPUMEHSTHh (JOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS B MPEOOPa30BAHUAX LIETBIX BBIPAXKCHHUH B
MHOTOYJIEHBI U B Pa3JI0KEHUH MHOTOUYJICHOB HA MHOXHUTEIH.



B nanHoii TeMe npoaosmkaercs padoTa no (GOpMHUPOBAHHIO Y YUALTUXCS YMEHUS BBIMOIHITH TOXK/IECTBEHHBIEC TPEOOPA30BAHUS LIETBIX
BhIpakeHMii. OCHOBHOE BHHMAHHUE B TeMe yaemseTcs hopMyaaM (a - b) (@ + b) = a® - b%, (a £ b)* = a® + 2ab + b®. Vuammecs 1omKHbI
3HaTh 3TH (POPMYJIBI U COOTBETCTBYIOIIHNE CIOBECHBIE (POPMYIMPOBKH, YMETh MPUMEHATh UX KaK «ClieBa HANpaBo», TaK U «CIpaBa
HaJIEBOY.

Hapsity ¢ yka3aHHBIMH paccMaTpuBatotes taxe dopmyisl (a + b)® = a®+ 3a%b + 3ab? £ b®, a® £ b = (4 £ b) (@* + ab + b?). Oxnako
OHM HAaxXOJIAT MEHbIIEE MPUMEHEHUE B Kypce, TI0OITOMY HE CIIeIyeT U3JIMIIHE YBJIEKAThCS BHIMOJHEHUEM YIIPAKHEHUN HA UX UCIOJb30-
BaHUE.

B 3akimounTenbHOM YacT TEMbI pacCMaTpUBAETCA MPUMEHEHUE PA3IMYHbIX MPUEMOB Pa3NI0KEHHUs] MHOTOUYJIEHOB HAa MHOXKUTEIH, a
TaK)K€ UCIOJIb30BaHUE MPe0oOpa30BaHU LIEIbIX BBIPAXKEHUHN JJIs PELIEHUS IIMPOKOro KpyTra 3a1ad.

Koumponvnuvix pabom: 2
5. ®yHkuum.

@yHKMsA, 00nacTh onpenaenaeHus PyHkuuu. Berunuciaenue 3HaueHuil pyHkuu no gopmyne. I'paduk Gynkuuu. [Ipsmas nponopumo-
HaJbHOCTh U €€ rpaduk. JInneitnas GyHKUMS U ee rpaduk.

OcHogHas yenb — 03HAKOMUTH YYAIIUXCS ¢ BAKHEUIIMMHU (PYHKIIMOHATHHBIMHU MOHATHSAMHU U C TpaduKaMu MPSIMOM MPOMOPIIHO-
HaJIbHOCTU U IMHEWHOU PyHKIMH OOIIero BUaa.

JlanHasi TeMa SIBIISIETCSl HA9aJbHBIM STAllOM B CHCTEMAaTHYeCKON (DYHKIIMOHATBLHOW MOATOTOBKE YUaIIUXCs. 31€Ch BBOSATCS TaKue TO-
HATHUS, KaK QYHKIUS, apTyMEHT, 00JacTh onpeaeneHus GyHKiuu, rpaduk QyHkinn. OyHKIUSA TPAKTyeTCs KaK 3aBUCUMOCTh OJIHOM Tie-
PEMEHHOM OT APYyroi. Yuamuecs MmoIy4yaroT IepBoe MpecTaBlIeHUe 0 criocobax 3aganus ¢GyHKIuU. B manHOM TeMe HaunHaeTcsl paboTa
10 (OPMHUPOBAHHUIO Y YUALUXCSI YMEHUN HaXOIUTh M0 GopMyJie 3HaueHHEe (PYHKIHUU 110 U3BECTHOMY 3HAUEHUIO apTyMEHTa, BBIMOJIHSATh
Ty K€ 3a/1auy 1Mo rpaduKy U pemats mo rpaduky oOpaTHYIO 3a1aqy.

@OyHKIMOHANbHBIE TOHATHS MOJIY4Yal0T CBOK0 KOHKPETH3ALUIO MPH M3YYE€HUU JUHEHMHON (DYHKUIMHU U €€ YaCTHOIrO BHJA — IpPSIMOMN
MPONOPLUOHATILHOCTU. Y MEHHSI CTPOUTD U YWTATh TpaduKu 3TUX GYHKIUH IMHUPOKO UCHOIB3YIOTCS Kak B CAaMOM Kypce alreOpsl, Tak U B
Kypcax reoMeTpuu M (u3uku. Yyammecs JAODKHBI MOHUMAaTh, KaK BIMAET 3HAK KO3 (UIMEHTa Ha PACIOJIOKEHHE B KOOPAMHATHOM
wiockoctu rpaduka Gynkiuun y = Kx, rae u K # 0, kak 3aBucut ot 3HaueHui K u b B3auMHoe pacrnonokenue rpadukoB ABYX (YHKIIHIA
Buga y = kx + b,

dopmupoBaHue Bcex (PYHKIMOHAIBHBIX TOHATHN U BRIPAOOTKA COOTBETCTBYIOIINX HABBIKOB, & TAK)KE M3yYeHHE KOHKPETHBIX (DYyHK-
IMHA CONMPOBOXKAAIOTCS PACCMOTPEHHEM MPUMEPOB PEATbHBIX 3aBUCUMOCTEH MEXIy BEIWYMHAMHU, YTO CIOCOOCTBYET YCHJICHHUIO
MPUKJIAAHONW HAIIPABIEHHOCTH Kypca aireOphl.

Konmponvuvix pabom: 1
6. Cucrembl JUHEeHHBIX YPABHEHHH.

Cucrema ypaBHeHHil. Pemienne cucteMsl IByX JTMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH M €0 T€OMETpUUYECKas MHTEPIIPETALIHSL.

Pemennie TeKCTOBBIX 3a7]a4 METOJIOM COCTAaBJICHUS CUCTEM YPaBHEHUIA.



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

N3ydeHne cuctem ypaBHEHUHN pacpeiessieTcss MKy Kypcamu 7 1 9 xkiraccoB. 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 IEPEMEHHBIMU.

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.
OcHosnas yenw. I10BTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH, nmosydeHHbIe B 7 Kiacce.
Komwmponvuvix pabom: 1

e 8 Kkiracc:

1. PanuonanbHbIe Apo0H.
PanmmonansHass apoOb. (OCHOBHOE CBOMCTBO JApoOHM, CoKpaleHue aApoOeid. ToxaecTBeHHbIE MPeoOpa3oBaHUsl  paIlMOHATBHBIX

. k
BbIpakeHUl. DyHKIUA y =— U ee rpaduK.
X

OcHosHas yenb — BBIPAO0OTATh YMEHHE BBITOJIHATEH TOKIECTBEHHBIE TTPEOOPA30BaHMs PAITMOHAILHBIX BBIPAKCHUH.

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 JAPoOEi Bcera MOKHO MPEACTaBUTHh B BUaE npoOu. [IpmoOpeTaecmbie B MaHHOW TeMe YMEHHUS BBITIOJHSTH
CJIOKE€HUE, BHIYUTAHUE, YMHOXKCHHE U JIEJICHUE TPOOEH SIBISIOTCS OMOPHBIMH MPeoOpa30BaHUSX NPOOHBIX BbIpakeHwid. [loaTtomy um
clelyeT yaenuTh ocoboe BHUMaHue. HelenecooOpa3Ho mepexoauTh K KOMOWHHUPOBAHHBIM 3aJlaHUSM Ha BCE JCUCTBHUS C JPOOSIMHU
npexJie, yeM OyJly YCBOEHbI OCHOBHBIE aJTOPUTMbI. 3aJlaHUs HA BCE NEUCTBUS C APOOSMU HE JIOJKHBI ObITh M3JIUIIHE TPOMO3IKUMH 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 3aBepiiaeTcsi paCCMOTPEHHEM CBOMCTB rpaduka 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 MPeoOpa3OBaHUSIX
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 TAKOU 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. YYalluMCs MpeJjlaratoTcs 3aJaHus Ha HaXO0XKICHUE MO TaOJUIIe YACTOT TAKUX CTATUCTUYECKUX XapaKTEPUCTHK,
Kak cpenHee apudmernueckoe, Mojia, pa3max. PaccMarpuBaeTcs BONpOC O HAMISIAHOW MHTEPHpETaIli CTaTUCTUYECKONM MH(POpMAIIUH.
N3BecTHBIE yyanuMmcs CrocoObl HArJISAHOTO TPEICTABICHUS CTATUCTHYECKUX JAHHBIX C MTOMOIIBIO CTOJIOYATHIX M KPYTOBBIX AUAarpaMm
PACILIMPSIOTCS 32 CYET BBECHUS TAKUX MOHIATUN, KaK MOJIMTOH U TUCTOIPaMMA.
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 KopHel. [IpeoOpa3oBaHus BBIpaXEHUH, COACpPIKAITUX
KBajipaTHble KOpHU. DYHKIHSA y =+/x , ee CBOicTBa U rpaduK.

OcHogHas yenb — CUCTEMATU3UPOBATh CBEACHHUSA O PAallMOHAIBHBIX YHMCIAX U AaTh IpPEJCTaBiIeHHE 00 HppalMOHAIbHBIX 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
M3BECTHBIE YUALMMCS CBEACHMSI O PALlMOHAJIBHBIX Yuciiax. /[y BBEAEHUsI MOHATHUS UPPALMOHATIBHOIO YMCIIA UCIIOIB3YETCSI MHTYUTUBHO
IIPEACTABIECHUE O TOM, YTO KAXKIbI OTPE30K UMEET JJIMHY U NOTOMY KaXKI0W TOYKE KOOPJAMHATHOMN MPSMON COOTBETCTBYET HEKOTOPOE
yrcio. [loka3piBaeTcs, 4To CyIIeCTBYIOT TOUKH, HE UMEIOIIUE PAlMOHABHBIX aOCHKCC.

[Ipu BBEIEHNY TOHATHUS KOPHS MOJIE3HO 03HAKOMUTD YHAIIUXCS C HAXOXKIECHUEM KOPHEH C MOMOUIBIO KAJIBKYJIATOPA.



OcHOBHOE BHHMAaHHE YACIACTCS MOHATHIO apU(PMETHIECKOTO KBAPATHOTO KOPHS U CBOMCTBAM apu(PMETHUECKUX KBaJIPATHBIX KOPHEH.
JIoKa3bIBAIOTCS TEOPEMBbI O KOPHE W3 MPOMU3BEACHUS U APOOH, a TaKXKe TOXKIECTBO Ja? = la|, KOTOpBIC TONYYalOT NMpPUMEHEHHE B
peoOpa3oBaHUSIX BBIPAKEHUN, COJACpKAIUX KBajApaTHble KOpHU. CrnenuanbHO€ BHHUMAaHUE YJIIENAETCS OCBOOOXKICHUIO OT
a a
NCRNCEN Y
KOPHH, YAaCTO MCMOJIB3YETCS KaK B CAMOM Kypce alreOphl, Tak U B KypcaxX FeOMETpUH, areOpbl M Hayall aHaJIu3a.

IIponomkaercs paboTa 10 pa3BUTUIO GYHKIMOHAIBHBIX TIPECTABICHMI yuamuxcs. PaccmaTpuBatores GyHKIUS 6=+/6, ee cBoiicTBa 1

v 2
rpaduk. I[Ipu usydennn 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 palvoHaIbHBIX ypaBHEHUW. Pelienue 3anay, mpuBo-
JSIIUX K KBaJIPATHBIM YPABHEHHSIM U MIPOCTENIINM PAallMOHATIbHBIM 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 YPaBHEHHI. JTOT MaTepualn cuctemarusupyercs. PaccMmarpu-
BAIOTCS aJITOPUTMBI PELICHHS HETIOJHBIX KBAJIPAaTHBIX YPABHEHUN PA3JIMYHOIO BUJIA.
OCHOBHOE BHUMAaHUE CIAEAYET yACIUTh PEIICHUIO YPaBHEHUN BUA ax’ + bx + ¢ =0, rae a # 0, ¢ UCMOIB30BAHIEM dbopmynbl kopHel. B
JTAHHOM TeMe ydJariuecs 3HakoMsTcsi ¢ opmysnamu BueTa, BRIpaKAIOUIMMU CBSI3b MEXIY KOPHSIMU KBaJIpaTHOTO YpaBHEHUSI U €0 KO-
adpunuentamu. OHU HUCTIONB3YIOTCA B JaJIbHEHIIEM MpHU J0Ka3aTeJbCTBE TEOPEMbl O PA3JIO0KEHUM KBAAPATHOTO TpeXujeHa Ha
JIMHENHBIE MHOXKUTEIIH.
VYuyanuecs oBIaJeBalOT CIOCOOOM PEIICHUsT APOOHBIX pallMOHATBHBIX YPaBHEHUH, KOTOPBIA COCTOUT B TOM, UTO PEIICHUE TaKUX ypaB-
HEHUH CBOJMUTCA K PEUICHHUIO COOTBETCTBYIOIIUX LEJIBIX YPABHEHUN C MOCIEAYIOIIMM UCKIIOUCHUEM MIOCTOPOHHUX KOPHEH.
N3ydyeHnne naHHOM T€MbI MO3BOJISIET CYIIECTBEHHO PACIIMPUTH armnapaTt 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 Kiacc
1. HepaBencrtna.



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
HEpPABEHCTB.
B cBa3u ¢ pelieHHMEM JIMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHO: [JaeTCs IOHATHE O 4YHCIOBBIX IIPOMEXKYTKAX, BBOIATCS
COOTBETCTBYIOIIME HAa3BaHUS U 0003HA4YeHHs. PacCMOTPEHHIO CUCTEM HEPABEHCTB OJHOW NEPEMEHHOU MPEIIeCTBYET O3HAKOMIICHUE
YYALIKUXCS C TOHATUSAMU NIEPECEUECHUS U 0ObEITMHEHNSI MHOYKECTB.
[Ipn pemieHnn HEPABEHCTB MCHOJIB3YIOTCSI CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPBIE PA3bSCHAIOTCS HA KOHKPETHBIX IIPUMEpax.
Ocoboe BHUMAaHHE CIIEAYEeT YISIUTh OTPAaOOTKE yMEHHWs pemiaT MPOCTEHIe HepaBeHCTBAa BHIa ax > b, ax < b, ocTaHOBUBIINCH
crienuaibHO Ha ciaydae, korma a < 0.
B s1Ooli TeMe paccMarpuBaeTCA TAaKXKE PEIICHHE CUCTEM ABYX JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW, B YAaCTHOCTH TAaKHX,
KOTOPBIE 3alCAHbI 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 (YHKIIUNA, 03HAKOMHTH YYAIIUXCS CO CBOWCTBAMH M TpadUKOM KBaJIpaTUIHOU
¢byakuun. |
B navane Tembl cUCTEeMAaTU3UPYIOTCS CBENEHUA O QyHKUUAX. [IoBTOpAIOTCS OCHOBHBIE MOHSATHS: (DYHKIIMS, apryMEHT, 00JIacTh OIpe-
nenenust GyHkiuu, rpaduk. J{aroTcs MoHATHA O BO3pAacTaHUMU M yObIBaHMM  (QYHKIMH, TPOMEKYTKAaX 3HAKOMOCTOSHCTBA. Tem
caMbIM co3ziaeTrcsi 0a3a JJigd YCBOEHHUs CBOWMCTB KBaJpaTHUUYHONW M CTENEHHOW (QYyHKUMH, a Takke i JajbHEWIIero yriayOjeHus
(YHKIMOHAJIBHBIX MIPEICTABICHUN MIPU U3YUYEHUH Kypca alnreOphl U Hayal aHalu3a.
[ToArOTOBUTENBHBIM IIATOM K M3YUYEHHUIO CBOMCTB KBaIpaTUYHOW (PYHKIIMU SIBIIAETCS TaKK€ PAacCMOTpPEHHE BOIpOca O KBaJIpaTHOM
TPEXWICHE M €ro KOPHSX, BBIACIEHUM KBaJpaTa [BYWIEHAa W3 KBaApPaTHOTO TPEXWICHA, PA3J0KEHUM KBAAPAaTHOTO TPEXW/ICHA Ha
MHOXKUTEJIH.
N3yuenne kBampaTuyHOW (PYHKIIMU HAYUHAETCS C PACCMOTPEHHS (PYHKUUU y = ax®, ee CBOMCTB M OCOOEHHOCTEI rpaduka, a TaKxe
JIPYTUX YaCTHBIX BUJIOB KBAIPATUIHON (PYHKIIUU — (PYHKIUH y = ax’ + b, y=a(x- m)®. DTH cBeeHHS VCIIOJIB3YIOTCS IIPU U3YyYECHHUU



CBOMCTB KBaJpaTHUHOH (GYHKIHH 00LIero Brga. BaxHo, 4ToObI yUaIuecs: IOHsIN, 9T0 rpaduk GyHKIMK y = ax” + bx + ¢ MOXeT OBITh
ToJTydeH U3 rpaduka GyHKIMH y = ax” ¢ OMOIIBIO ABYX MapaJlIeibHBIX EPEeHOCOB. [IpueMb! mocTpoenns rpaduka GyHKmmn y = ax” +
bx + ¢ orpabaTpiBatoTCSI Ha KOHKPETHBIX mpumepax. [lpu sTom ocoboe BHMMaHUE CIEAyeT YACTUTh (POPMHUPOBAHHIO 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 COOTBETCTBYIOUIUX YMEHHM 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 aToi1 Teme 3aBepIaeTcs U3y4eHUE pallMOHAIbHBIX YPABHEHHI C OJHOM MepeMEHHOM. B CBA3M € 3TUM MPOBOAUTCS HEKOTOpPOE 0000111e-
HUE U YIITyOJieHHe CBeJeHUI 00 ypaBHEHUSX. BBOJATCS MOHATHS LEJIOr0 PAllMOHATIEHOTO YPABHEHUS U €r0 CTEIECHU. Y Yaluecs: 3HaKO-
MATCSI C PELIEHUEM YPaBHEHUMN TPEThEH CTENEHW M YETBEPTOW CTEIEHU C MOMOUIBIO PA3JIOKEHUS HA MHOXUTEIW M BBEICHHS BCIIO-
MOTraTelbHOM MepeMeHHONM. MeToa pelleHus YpaBHEHUIl ITyTeM BBEIEHUS BCIOMOTATENbHBIX IEPEMEHHBIX OyleT MHUPOKO
HCIIOJIb30BaThCS B AAJIbHEHIIIEM MTPH PEIICHUN TPUTOHOMETPUUYECKUX, JTOrapU(PMUUECKUX U IPYTUX BUJOB YpaBHEHHIA.
PacimpsioTcss cBeeHHs] O PEIeHUU IpOOHBIX pallMOHANbHBIX YpaBHEHUH. Ydaliuecs 3HAKOMSTCS C HEKOTOPHIMHU CHEUaIbHBIMU
[IPUEMAMHU PEILIECHUSA TAKUX YPABHEHUMU.
dopMHUpOBaHME YMEHHN pPEIIaTh HEPABEHCTBA BUIA ax’+bx++c>0mmax’+bx+c<O0,tmea#0, OCYILIECTBIISIETCS C OMIOPOU Ha
CBeZieHUs O TpaduKe KBaIpaTUIHON (DYHKITHH.
VYyanmecs 3HaKOMATCSA ¢ METOJIOM MHTEPBAJIOB, C IOMOILIBIO KOTOPOTO PEIIAIOTCS HECIOKHBIE PALIMOHAIBHBIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ IBYMS NlepeMEeHHbIMU

YpaBHeHUe ¢ AByMs MepeMeHHbIMU U ero rpaduk. CuctemMbl ypaBHEHHM BTOpPOM cTeneHu. PelieHne 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, ¥ TEKCTOBBIE 33a4H C IIOMOILBIO COCTABIICHUS TAKUX CUCTEM.
B nmaHHO# Teme 3aBeplIaeTCsl U3y4Y€HHE CUCTEM YPAaBHEHUU C IBYMs NepeMEeHHbIMU. OCHOBHOE BHUMAHUE YJEISETCS CUCTEMAM, B KO-
TOPBIX OAHO U3 YPABHEHUMU IIEPBOU CTENEHU, A APYTO€ BTOPOU.



N3BecTHBIN ydammmcst cnoco0 MOJICTAHOBKUA HAXOJUT 3/1€Ch JajbHEWIlee TPUMEHEHUE U TI03BOJISIET CBOAUTD PEILICHHE TaKUX CUCTEM K
PELIEHUIO KBAAPATHOTO YPABHEHUS.
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 IPUBECTH MPUMEPHI TpadUUeCcKOro peleHus: cucteM ypaBHeHui. C mmomo-
bI0 rpadUUeCKUX MPEACTaBICHUNA MOYKHO HAaIJBIAHO MOKa3aTh YYalllUMCS, YTO CHCTEMbI JIBYX yYpaBHEHUM C JBYMsI TIEPEMEHHBIMU:
BTOPOU CTEIIEHU MOTYT UMETh OJHO, J1BA, TP, YETHIPE PEIICHUS UJIX HE UMETh PEIICHUM.
PazpaboTaHHbIii MaTeMaTHYECKUI anmapaT MO3BOJISIET CYIIECTBEHHO PACHIMPHUTh KIIACC COJIEP)KATEIIbHBIX TEKCTOBBIX 3ajad, PeIllaeMbIX
C MOMOUIBIO CUCTEM YPABHECHUU.
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.
OTHOCHUTENIbHAS YacTOTa U BEPOSTHOCTh CiiydalHOro coObiThs. Kiaccuueckoe ompezeneHue BeposSTHOCTH. HauanbHble CBeAEHUS O
CTaTHUCTHKE.

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
MoJjicueTa 4uciia MepecTaHOBOK, pa3MelleHud U codetanuid. [lpw m3ydeHWHM naHHOTO Marepuaia HeoOXOJAMMO OOpaTUTh BHHUMAaHUE
VYAIUXCS HAa Pa3Inuve TMOHATHHA «Pa3MEIICHHUE» U «COYeTaHue», ChOPMUPOBATH Y HUX YMEHHUE OMpPEAeNATh, O KAaKOM BHJEC KOM-
OWHaIM UJIeT peyb B 3aja4e.
B nanHo# Teme yuaiuecs 3HAaKOMSTCS ¢ Ha4YaJIbHBIMHU CBEJICHUSIMH U3 TECOPUU BEpOSTHOCTEH. BBOISATCS MOHATHSA «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 SBJISIFOTCS PABHOBO3MOXKHBIMH.
Konmponvuvix pabom: 1

6. UuncjaoBble MOCJa€I0BATEILHOCTH.
YuciioBble MOCIEN0BATENLHOCTH. ApudMeTnueckas U TeoMeTpudecKas nporpeccur. @opMysibl TI-TO Yj€HA U CyMMBI TIEPBBIX N YWICHOB
nporpeccur. beckoHeuHO yObIBaroIasi reoOMeTpuUIecKasi Mporpeccusl.



OcHosHas yenb — OaTh MOHATHS 00 apuMETUYECKON M TEOMETPUUECKON MPOTPECCUSIX KaK YUCIOBBIX MOCIENOBATEILHOCTSIX 0CO00TO
BHJIA.
[Ipy u3ydyeHUM TeMbl BBOJUTCSA MOHSITHUE MOCIEIOBATEIBHOCTH, Pa3bSICHIETCS CMBICI TEPMHUHA «N-M WIEH MOCIIEIOBATEIIBHOCTHY,
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
pacCIIMpUTh KPYT IpeAJiaraeMbIX 3a/1a4.
Koumponvnuvix pabom: 1

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

V1. TemaTn4yeckoe NJIAHNPOBaHME C ONpPe/ieIleHMeM OCHOBHBIX BU/I0B Y4eOHOM e TeJIbHOCTH.

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 YCWJICHHE JCATEIHbHOCTHOTO MOJX0/a B O0yYeHHUU, HA OPTaHU3AINIO
pa3Ho0Opa3HOW y4eOHOM [1eATeJJbHOCTH, OTBEUAOIICH COBPEMEHHBIM ICHUXOJIOTO-TIEArOrMYeCKUM BO33PEHHSM, HA HCIIOJIH30BAHUE
COBPEMCHHBIX TEXHOJIOTHH.

IoypouHoe njiaHupoBaHUe MO ajaredpe B 7 Kjacce

No Conepxanue Kon-Bo Jlatel OcHOBHBIE BUIbI YUEOHOH IeITEILHOCTH Homarnee
O6opynoBanue

ypoka (pa3naenbl, TEMbI) 4acoB | MpPOBEIEHUS yYyn



IJ1aH

dakr

I'aasa |. JIuneiinoe ypaBHeHnue ¢ oHoii nepemennoii. (15 yacos)

m1, crp. 5—12
1. Bonp. 1- 3,
BBenenue B anredpy NeNe5(1.2).7.9.
b 20
Tpenaxépsol 11t
2. YCTHOTO cuCTa. n.1, Borp.1-2,
Brenenue B anredpy NoNo16.18
Pacnosnasams unucnoBbie BIpaXKEHUS U —2
3. o m.1, NeNe20,22
Beenenue B anredpy BBIPKEHHUS C IEPEMEHHBIMU, JTHHEHHBIE
aBHeHUs. [IpuBOAUTH IpUMEpPHI
4, . o o ITpoekTop, yP . PHBOA PHMED o m.2, NeNe40,42,
JluneitHOe ypaBHEHHE C OIHOM MepeMEHHON HpeseHTaIIS BBIPAKEHUM C IEPEMEHHBIMU, JIMHEHHBIX
z ypaBHeHUN. COCTaBIATH BhIPAXKCHHE > NeNed4353
. . . . .2, NoNe
JluneitHoe ypaBHEHHE ¢ OJHOM MepeMEHHON C IEPEMEHHBIMHU 110 YCJIIOBHIO 33]1a4H. ’ ’
BrImonHsaTs peoOpa3oBaHuUs BBIPAXKESHUMN:
6. . . . peobp P 1.2, NoNe46,48,50
JInHeliHOe ypaBHEHME C OHOM IEPEMEHHOU IIPUBOJUTH OJOOHBIE CaraeMsle,
PasnaTounsirit packpbIBaTh CKOOKH. HaxomuTh 3HaueHue 1.2.Ne52(1-3)
7. o . . Mmarepuall. BBIPAYKECHUS C IEPEMEHHBIMU IIPU 3a1aHHBIX o e '
JluneitHOE ypaBHEHHE C OJTHOHN MepeMEHHON 63,69,71.
3HaYeHUSX MepeMeHHbIX. KnaccudumuponaTth
anredpandeckue BeIpaxkeHus. OMUCHIBATDH
8, Ny Ny Ny p P 1.2, NeNe52(4-6),
JIuneliHoe ypaBHEHHE C OJHOU MEepEeMEHHON LIEJIbI€ BHIPAXKEHUSI. 67 73
Dopmynuposams ONPENICICHUE TUHEHHOTO 3: N,80 )
[V} o
9. p . ypaBHeHHs. Peurats nuHeiHOE ypaBHeHHE B |10 0 205
CLICHHE 3311 € IIOMOLILIO YpaBHCHIH IIpoexTop, obmeM Buze. MHTEpnpeTupoBaTh ypaBHEHUE
[pE3eHTAIHS. KaK MaTeMaTUYECKYI0 MOJIEIb PEaIbHON
10. . .3, NeNe84, 88
Pemenue 3amayu ¢ momMoIp0 ypaBHEHHI cutyaruu. OTHUCHIBaTh CXEMY PEIICHHS
= TEKCTOBOU 3a7a4H, IPUMEHSTH €€ IS
11. . Pasziaro4yHbIi I a m.3, Ne90,125(3,4)
Pemenue 3amayu ¢ momMoIp0 ypaBHEHHI perieHus 3aaa4y
Marepua
. m.3,NeNe100,106,
12. o Pasgarounsrii
Pemenue 3a1a4 ¢ MOMOLIBI0 ypaBHEHUI 1109.
Marepuall
13 m.3,NeNel08,111,
" |Pemenue 3a1au ¢ TOMOIIBIO YpaBHEHUN 128
. O6001uUTH TpHOOpPETEHHBIC 3HAHUS, HaBbIkH |1.3,Ne104,113,117
14. |IloBTOpeHUe U cucTeMaTH3aIus yueOHOTO PaznaTounsiit N
1 yMeHus 1o teme «JIuHeliHoe ypaBHeHuUE ¢
MaTepuaia Marepua

OJHOM IEPEMEHHOM».




15 KonTtpoJuabsnas pabora Ne 1 mo reme PasnatouHbii HayunTtbcs npuMeHsTh NPUOOPETEHHbIE IToBTOpeHune
" |«J/IuHeliHOe ypaBHeHHUE C OHOM 1 MaTepua 3HAHUS, YMEHUS, HABBIKH, B KOHKPETHOM mi.l —3
nepeMeHHO» JIeSITEIIHHOCTH.
Iaasa Il. Henblie Boipazkenus. (50 yacos)
ToX1eCTBEHHO paBHBIC BBIPAKEHUS. Dopyyauposams: n.4,
16. |Toxnecrsa 1 Hpoexkrop, onpedenenus: TOKAECTBEHHO PABHbIX NeNel34,137,139,
Hpe3CHTALNA. BBIPAYKEHHUI, TOKJIECTBA, CTEIIEHU C pom. 151,
Tpenaephl A | yarypansHEIM OKa3aTETEM, OHOWIEHA,
17. |ToxaecTBEHHO PaBHBIC BBIPAKECHHUS. 1 YCTHOTO CHCTA. | o apTHOTO BHJIA OJHOWICHE, .4, Ne143,145,150
Toxnecrsa ko3¢ dHUIMEeHTa OJHOWICHA, CTEIICHU
18 Cremnenb ¢ HATYpaJIbHBIM IMOKa3aTeIeM Mpoexrop., OJIHOYJICHA, MHOTOYICHA, CTCIICHH .5,Bomp.1-6,
1 Npe3eHTALS. MHOTOYJICHA, NoeNel 56, 1 58, 198.
19 CreneHs ¢ HaTypajabHBIM [TOKA3aTEIEM c601licmea: CTENEHH C HaTYPaIbHBIM 11.5,NeNe163,165,
1 IIpoekTop, TI0Ka3aTeneM, 3HaKa CTEHeHH; 167,176
Npe3eHTaIHS.
20 CreneHb ¢ HaTypallbHBIM IIOKA3aTeIeM TpeHamépb.I’ AT |\npaeuna: TOKa3aTenbCTBa TOXKIECTB, .5,
: 1 YCTHOTO CHCTa. | yMHOXKEHUS! OTHOWIEHA HA MHOTOYJIEH, NeNel181,186,190,
YMHOKEHHSI MHOTOYJICHOB. 192
21 CBoiicTBa CTENEHU C HATYPaJIbHBIM I m.6,NeNe205,207,
" |mokasaTenem 1 Hr?;eef;;};’m. J[oxazvieamb CBONCTBA CTETICHU C 210,212.
HATypaJIbHBIM MOKa3aTeNeM.
CBOIiCTBa CTETICHU C HATYPAIbHBIM 3anuckIBaTh M JI0Ka3bIBaTh (DOPMYJIBI: m.6,NeNe216,218,
22 | okasatenem 1 IIpoexTop, HPOM3BENEHUSA CYMMBI M Pa3HOCTH JIBYX 220,222,223
l;p%eHT?um‘ BBIPQXXCHHH, Pa3HOCTH KBaJIPaTOB JBYX
23. |CBoiicTBa CTeNEHN ¢ HATYPATHHBIM 1 yffgjzefig " |BBIpaseHmit, KBagpaTa CyMMBI H KBapaTa 1.6,NeNe237,239,
mokazarejieM Pa3HOCTH ABYX BLIpa>KeHI/H‘/'I, CYMMBI Ky60B u (246,249
24. |OmHOYIIEHBI 1 ITpoexTop, Pa3sHOCTH KyOOB JIBYX BBIPa)KCHHUI. m.7,Ne264,266,268,
IIPe3CHTALSL. Buviuucnams 3naueHne BhIpaKEHUN Ne272,274,277,281
25. |MHorousneHsl 1 IIpoexrop, € NEPEMCHHBIMHU. 1.8, Ne288, 294,
IIPE3CHTALIHSL. ITprMensTH CBOMCTBA CTENEHU IS 296,298
26. |Ci0KeHHe U BHIYMTAHUE MHOTOUJICHOB 1 TpoexTop, Npeodpa3oBaHu BHIPAKCHHH. 1m.9,Ne307,309,312
TpeseHTaLA. BrITIOTHATE YMHOXKEHNE OTHOUYJICHOB H
Ci0XeH1€e U BBIYUTAHHE MHOTOYIEHOB IpoekTop, BO3BCNICHUC OTHOIICHA B CTCTICHB. 1m.9,Ne316,Ne318,
27. 1 TIpe3eHTAIS. [IpuBOANTE OAHOYJIEH K CTAHAAPTHOMY BHUILY. 320,322.
Pasnarounsii | 3QIMCHIBATH MHOTOWICH B CTaHAAPTHOM




28. |CnoskeHHe W BBIYMTaHHE MHOTOWICHOB Marepua. BHJIE, OTIPEJICIATh CTENIEHb MHOTOUJICHA. 1m.9,Ne327,329,334,
[Tpeobpa3oBbIBaTh pousBeaeHne oqaowicHa |344(1)
29 KonTtpouabnas pabora Ne 2 no Teme: P — 1 MHOTOWICHA, CYMMBI, pasHOCTH, IToBTOpEeHue
" |«CBoiicTBa CTENEHH C HATYPAJIbHBIM MaTepHal. NIPOU3BCICHUS IBYX MHOTOWJICHOB B .4 -9
nmoKa3arejgemM» MHOTO"JICH.
VYMHOXKEHHE 0JJHOYJICHA Ha MHOTOYJICH BBINOMHATE pa3noKeHne MHOrOWICHa Ha m.10,Ne356,358,
30. ITpoekrop, MHOKUTEIIH CIIOCOOOM BBIHECCHHS 0011ero 360,364
TIpC3CHTALLHA. MHOJKHTEIIS 32 CKOOKH, CII0OCOO0M
31. |YMHOXEHHE OQHOWIEHA HA MHOIOYJIEH TPYNIUPOBKH, 110 pOPMyJiaM COKPAIIEHHOTO m.10, Ne,367, 369,
PasnaTounbii | YMHOXKEHHS M C IPUMEHCHUEM HECKOIBKUX | 370,372
32. |YMHOXKEHHE OJHOUIEHA HA MHOTOYJIEH MaTepuall. C110co00B. m.10,Ne 374,381,
Hcnonb3oBath ykazaHHbIE TPeOOpa30BaHUs B 383,385
33, TpoexTop, NPOLECCE PELLICHUs ypaBHEHH, .11, Ne393,395,
YMHOXeHHE MHOTOYJICHa Ha MHOTOUYJICH HpeseHTAIA. JI0Ka3aTeIbCTBA YTBEPIKACHHI, PelICHHS 397
34. |YMHOXXE€HHE MHOTIOYJI€HA Ha MHOTO4JIEH TEKCTOBBIX 3a/lad m.11, Ne399,401,
Paznmarounsbrit 404
35. |YMHOXXE€HHE MHOTOYJI€Ha Ha MHOTO4JIEH Marepuall. m.11, Ne408,411,
Tpenaxépsl s 427
36. |YMHOXEHHE MHOTOUYJICHA HA MHOTOYICH YCTHOTO CY€Ta. m11, Ne413,415,
417
37. |PazmosxkeHne MHOTOYICHOB Ha MHOKHUTEIH. IIpoexTop, m.12,Ne434,436,
BriHecenue o011[ero MHOKHUTEIS 32 CKOOKH NIPE3ECHTALINS. 438,440
38. |PazmoxeHne MHOTOYJICHOB HA MHOKHTEIIH. . m.12, Nod42,444,
BriHeceHne 00111ero MHOKHUTES 32 CKOOKH PasaToqHbIiH Dopmynuposams: 448,456
29, PaznosxeHre MHOTOYJICHOB HA MHOYKUTEIH. 1}43:;522;1 J— onpeoeneHus: TOXKJIECTBEHHO PaBHBIX
BriHeceHue 001ero MHOKHUTENS 32 CKOOKH JCTHOTO Caéra. BBIP@KEHHH, TOKIECTBA, CTENEHH C 11.12,Ne454,458,
HATypaJIbHBIM TOKa3aTelleM, OJJTHOUJICHA, 460
40. [|Pa3nokeHre MHOTOUYJIEHOB HA MHOKHUTEH. IpoekTop,pe3eH |CTaHIAPTHOTO BUJIa OJHOWICHA, m.13,Ned77,479,
MeTtoa rpynnupoBKu TaIHs. K03 HIIMEeHTa OTHOWICHA, CTENIEHN 481
41 PaznosxeHre MHOTOUYJICHOB HA MHOYKUTEIH. OJIHOYJIEHA, MHOTOUJICHA, CTETICHU 113, Nod83. 488
. MCTOI[ TpyHIupOBKHA Pa3HaTOqHBIﬁ MHOT'OYJICHA; 496 s JN= D D
Matepua. 5
42. |Pa3noxeHne MHOTOYWICHOB Ha MHOXKHUTEIH. TpenaiCput s |COOUCTIEA: CTEHCHH € HATYPATILHLIM m.13,Ne,485(3-4),

Meton rpynnupoBKH

YCTHOT'O CUETA.

moKasarecJjiICM, 3HaKa CTCIICHU,

495




KonTtpoabsnas pabora Ne 3 no Teme:

43. Paznarounsri
«Pa310:eHe MHOTO4JICHOB HA
MaTrepuall.
MHOKHTEJII)
44. |IIpousBeneHue pa3HOCTU U CYMMBI JBYX IIpoexTop,
BBIPAKCHUI Hpe3eHTalus.
45, |IIpou3sBeneHue pa3HOCTU U CYMMBI JBYX Pa3zgaTounsrii
Bblpa)KeHI/Iﬁ Mmarepual.
46. |IIpou3sBeseHre Pa3HOCTH U CYMMBI JBYX Tpenasmepsl s
BBIPAKEHHIT YCTHOrO CUéTa.
47. |Pa3HOCTB KBaJIpaTOB JIBYX BBIPAKEHU
IIpoexrop,
48. |Pa3HOCTB KBaJpaTOB JIBYX BBIPAKEHUI IIpe3eHTalus.
49. |KBaapar cymMMbl M KBaJpaT pa3HOCTH JBYX IIpoexrop,
BBIPAYKECHU I Mpe3eHTalMsI.
50. |KBagpar cymmbl M KBagpaT pasHOCTH JBYX
BBIPKCHUH Pazpgarounblit
51. |KBagpar cyMMbI B KBaJpaT pa3HOCTH JBYX Marepuai.
BBIPAKECHUI Tpenaxéps ajis
52. |KBagpar cyMMbI U KBaJpaT pa3HOCTH JBYX YCTHOTO CY€Ta.
BBIPAKCHUIN
53. |[IpeoOpa3oBanue MHOTOUYJICHA B KBaIpaT IIpoexrop,
CYMMBI UJIM Pa3HOCTH JIBYX BBIPAKECHUI IIpe3eHTanus.
54. |IIpeoGpa3oBaHre MHOTOUJIEHA B KBaipat Pa3zgaTounblii
CYMMBI UJIM PA3HOCTH JIBYX BBIPAKCHUUN MaTepuail.
55. |I[IpeoOpa3oBaHre MHOTOUJIEHA B KBAAPAT Tpenaxéprl 111
CYMMBI UJIM PA3HOCTH JIBYX BBIPAKCHUUN YCTHOTO CY€Ta.
56. |KourpoabHasipadota Ne 4 no Teme: PazgaTounsrit
«DOopMYJIbl COKPALIEHHOT0 YMHOKEHUSD) MaTepuall.
57. |CyMMa u pa3HOCTh KyOOB JBYX BBIPQXKCHUIA
IIpoexrop,
58. N MPe3eHTALIA.
CymMma u pa3HOCTh KyOOB JIBYX BBIpaKEHUI
59. |I[IpumeHeHHE pa3IMYHbBIX CIOCOOOB IIpoexTop,
Pa3JI0KEHUI MHOTOWIEHA HA MHOXUTEIN IIpe3eHTalus.

npaesuja: 10Ka3aTCJIibCTBA TOXKIACCTB,
YMHOXXCHH OAHOYWICHA HAa MHOTI'OYJICH,
YMHOKCHHA MHOI'OYJICHOB.

/[oka3bl6amb CBOWCTBA CTETIEHU C
HATypaJbHBIM TTOKA3aTEIICM.

3anuceiBaTh U JJOKA3bIBaTh (POPMYJIBL:
MPOU3BEAEHHS CYMMBI U Pa3HOCTH IBYX
BBIP)XEHUI, Pa3HOCTH KBaJPaTOB JIBYX
BBIPAKCHMI, KBaJpaTa CyMMBI U KBaJpara
Pa3sHOCTH JIBYX BBIPAXKEHUH, CyMMbI KyOOB U
pa3HOCTU KyOOB JIBYX BBIPaXKCHUII.

Buviuuciams 3naueHue BoIpaKeHUN

C TIEpEMEHHBIMH.

IIpuMeHATH CBOMCTBA CTENEHU IS
peoOpa3oBaHus BEIPAKECHHIA.

BrIMOTHATE yMHOXEHNE OTHOUYICHOB U
BO3BEJCHUE OJIHOWICHA B CTETICHbD.
[IpuBOANTE OJTHOWICH K CTAH/IAPTHOMY BH]TY.
3anuceiBaTh MHOTOWIEH B CTAH/IAPTHOM
BHJIE, OTIPEICIIATh CTENIEHbh MHOTOUJICHA.
[TpeoOpa3oBbIBaTH MPOM3BECHIE OAHOUICHA
Y MHOTOWIECHA; CYMMBI, pa3HOCTH,
MPOU3BE/ICHUS JIByX MHOTOUJICHOB B
MHOTOYJICH.

BoINoNHATE pa3nokeHne MHOTOWICHA Ha
MHOXHUTENH CTIOCOOOM BBIHECEHUSI 00IIEeTO
MHOYKHUTEIIS 32 CKOOKH, CLIOCOOOM
TPYIIIUPOBKH, TI0 GOpMYyJIaM COKPAIIEHHOTO
YMHOXXEHHS U C MPUMEHEHUEM HECKOIbKUX
CIIoCco0O0B.

Hcnonbk3oBaTh ykazaHHbIC TPEOOpa30BaHUs B
MpOIECCe PENICHUs] YPaBHEHHU,
JIOKa3aTelIbCcTBa YTBEPKACHUH, pelIeHus

IToBTOpeHune
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

11.16,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

1.18,Ne676,678,
680,684

.18, Ne686,689,
691,693,698

1.19,Ne708,710,
712,714




60. |I[IpumeHEHHE pa3TUYHBIX CIOCOOOB 1 TEKCTOBBIX 3aJ1a4 m.19, Ne718,720,
Pa3IOKEHHUS] MHOTOWICHA Ha MHOKHTEIIH Pa3aTounbIii 122
61. |[IpumeHEHHE pa3TUYHBIX CIOCOOOB 1 Marepua. m.19, Ne728,733,
pa3IoKeHUs MHOTO4YJIeHa HA MHOXKUTENN Tpenaxépsl s 745
62. |[IpumeHeHune pa3IMYHBIX CIIOCOOOB 1 YCTHOTO cuéra. I1.19,Ne735,737,
Pa3I0KEHUSI MHOTOWICHA HA MHOXKUTEIIH 740
. |IloBTOpeHHE U cucTemMaTH3aIus y4eOHOTO i m.16-19, IM
63 p st YA 1 Pasparounp1it O600umMTH TPUOOPETEHHBIE 3HAHNUS, HABBIKU A
vatepHaa MatepHar. 1 yMeHHs 110 TeMe «Pa3noxxeHrne MHOTOYWICHA Ne147,148,150
64. |[loBTOpeHMe U cucTeMaru3aius yaeoHOTro 1 TpenaxEpsr s HayMHO)KI/ITeJII/I» mm.16-19, IM
Mmarepuala YCTHOTO CU€Ta. ) Nel45,146, 157
KonTpoabnass padora Ne 5 mo teme: HavauThcs IhHMEHITE IhHOBhETCHHbLE [ToBTOpEHUE
65. |«Pa3j10:keHHe MHOTOYJIeHA Ha Pa3zparounsrit v P proop N mr.18 - 19,
MHOKITEdID 1 MaTepran 3HAHUA, YMEHUS, HABBIKU, B KOHKPETHOM Tecr mpoBeps
) JIEATEIIbHOCTH. cebst
Iaasa lll. ®yukuuu. (12 1)
66 Casi3u MeX 1y BenuurMHaMu. OyHKIUS 1 I[TpoexTop, I1Ipuooums pruMephl 3aBUCUMOCTEN MEXTY 1.20.No757-759
' HpE3EHTAIHS. BeIMurHaMu. Pasmuuarhs cpenn T
67 Cesi3u Mex 1y BenmmunHamu. OyHKIHs 1 TpeHakEpsl 11 |3aBUCUMOCTEN (PyHKIIMOHAIBHBIE .20, Ne766,780,
' YCTHOTO CUETa.  |33BHCUMOCTH. 782
CnocoOsl 3a1anus GyHKIMH boexro Onucvieams TOHATHSL: 3aBUCUMOH U m.21,Ne791,794,
68. 1 H;)eSeHTaI])_[’I/IH HE3aBHCHMOM MEPEMEHHBIX, (PYHKIIHH, 796,798
' apryMmenTa ¢ yHKIIUHU; CIOCOObI 3a1aHUS
Crioco05l 3a1aHust KITAH PaznmaTounsrit K. DopMynupoBaTh ONPEIeICHUS: m.21,Ne802,804,
69 YH 1 YH pPMYJIHp p
' MaTepual. oOnactu onpeneneHus GyHKIUU, 00JIaCTH 807,809
70 I'paduk dyaxmmm 1 ITpoexTop, 3Ha4YeHn PyHKIMH, Tpaduka GyHKIINH, m.22,Ne823,826,
' MPE3CHTAIHS. TUHEHHON (QYHKIIUU, PSIMOA 828,841,831
71 I'paduk pynkumn 1 Pasgatounprii  |IPONOPLIHMOHAIBHOCTH. m.22. Ne833,836,
' Marepuail. Buviuucnsams 3HaueHne QYHKINH 110 838,845,839
7 Jluneiinas GyHkuus, e€ rpaduku cBoiicTBa 1 3aJaHHOMY 3Ha4YCHHIO apryMCHTA. 1m.23,Ne853,855,
' CocTaBsATh TaOIMIIBI 3HAUCHUHA KITUH.
IIpoekTop, yH 901
73 JIuneiinas QpyHkuus, €€ rpaduKu CBOMCTBa 1 IPE3CHTALHS. Crpouth rpapuk QyHKINH, 3a1aHHOH .23, Ne863,865,
: tabmuuano. [To rpapuxy dpyHkumu, 869,871
24 Jluneiinas QyHKUMs, e& rpad KU CBOKWCTBA 1 Tpenaxépsr ms | 1BPIOMICHCT MOACIIBIO PEATBHOTO POHECCa, |17 23 No877,880),
: yCTHOTO cyéTa.  |OTIPEICISTh XapaKTEPUCTUKH STOTO 882,884
Pasnato — |mpouecca. CTpouTs rpaduk JMHEHHON .23 Ne890.892
. N . TOYHBIN o s £y N2O T, 074,
75. |Jluneiinas gynkius, e€ rpaduKu CBOMCTBA 1 MaTIe[pI/IaJI (hyHKIMHK ¥ IPSIMOM NPONOPLMOHATIBHOCTH.  |ggg.

OmnuchIBaTh CBOMCTBA ATUX QYHKITUNA




[ToBTOpEHUe U cucremMaTu3anus yu4eOHOro

HM9

O0600muUTh TPUOOPETECHHBIC 3HAHUS, HABBIKH

Tect «IIpoBepn

76. 1 pa3naTovYHbINA ceos»
MaTepuaa. vaTepHan U yMeHus 1o TeMe «DyHKIU».
Konmponvnan padoma Mo 6 no meme T HayuuThcs npuMeHsATh NpuoOpeTeHHbIE [ToBTOpeHue
77. Dvnrun - 1 MATeDIAL 3HaHMS, YMEHHUSI, HABBIKU, B KOHKPETHOM .20 — 23
« 1) .
VHIU p JIESITEIIbHOCTH.
I'naBa IV. Cucrembl JIMHEHBIX YPaBHEHUH ¢ ABYMs nepeMeHHbIMH. (19 yacoB)
78. |YpaBHEHMH C IBYMs IEPEMEHHBIMU 1 ITpoexTop, IIpusooumys npumepol: ypaBHeHus ¢ isymsa  [1.24,Ne911,918,
TPE3CHTALMS. MEPEeMEHHBIMH; INHEHHOTO YPaBHEHHUS C 920,924
79. |YpaBHEHUS C IBYMsI IEPEMEHHBIMU 1 PaznmaTounsrit JABYMS IIEPEMEHHBIMU; CUCTEMBI IBYX 1m.24,Ne929,933,
Marepual. JIMHEWHBIX YPABHEHUH C ABYMsI 936,940
80. |J/IuneiiHoe ypaBHEHHE C IBYMs ITIE€pPEMEHHBIMU 1 I[MpoexTop, IIEPEMEHHBIMH; PEATLHBIX TIPOIECCOB, IS m.25,Ne952,954,
U €T0 rpa(ppn( Mpe3eHTalus. KOTOPBIX YPaBHCHHE C ABYMs NEPEMEHHBIMU |956,958
81. |J/IuneiiHOoe ypaBHEHHE C IBYMs II€PEMEHHBIMU 1 HJIH CHCTEMa YPAaBHEHHII C ABYMsI m.25, Ne967,969,
U ero rpadux Pa3naTounblii |NEPEMEHHBIMH SABJIAIOTCS MATEMATUYECKMMH (971 975
82. |JIuHeliHOE ypaBHEHUE C ABYMs IEPEMEHHBIMU 1 MaTepuall. MOZCJIAMU. m.25, Ne987,990,
1 ero rpadux Omnpenensars, ABASETCS U Tapa Yuces 995
CucreMbl ypaBHEHUH C ABYMS [IEPEMEHHBIMH. PCIICHUEM TAHHOTO YPAaBHCHHA C IBYMA m.26,Ne1008,1011
> b b
83. |['paduueckuii METOM PEILIEHUS CUCTEMBI IBYX 1 IIpoexTop, HEPEMCHHBIMH. 1028
JINHEMHBIX YPABHEHUH C IBYMSI MPe3eHTAIIUA. Dopmyauposams:
NepeMEeHHBIMA onpeoeneHus: PeIICHUs] ypaBHEHUS C TBYMs
CucTeMbl YpaBHEHHH ¢ ABYMS EPEeMEHHBIMH. HCPEMCHHBIMHU, 9TO 3HATUT PCIINTD m.26,Ne1013,1015
> b b
84. |Tpaduucckmii MCTO peICHNS CHCTEMBI IBYX | 4 Pasmarounprii | YPABHEHHE C IByMS NIEPEMEHHBIMI; rpaduka |1017
JIMHEWHBIX YPABHEHHUH C IBYyMsI MaTepua. YPABHCHWA € ABYM3 IICpEMCHHBIMH,
TepeMeHHBIMH JUHEHHOTO ypaBHEHUS C IBYMS
Cucremspl ypaBHEHUH C IBYMsI IEPEMEHHBIMH. TICPEMCHHBIMI, PCIICHIS CHCTCMBI 11.26,Ne1019,1022,
85. |I'padumyeckuii MeTO pelieHUsI CHCTEMBI IBYX 1 Pasmarounsii | YPABHCHHHI C JIByMi TICpCMCHHBIMH, 1024
JTUHEHHBIX YPaBHEHUN C IBYMS Matepua. céoucmed ypaBHCHUN C ZIByMA
TIePEeMEHHBIMU I;epeMeHHHMH' . .
= = nucvlgams: CBOMCTBA rpaduka TMHEHHOTO
86. |Pemienue cuctem JTUHEWHBIX YpaBHEHUN pag . m.27,Ne1035,1042
1 YpaBHEHHUS B 3aBUCHIMOCTH OT 3HAYCHHIA
METOOM ITOACTAaHOBKH IIpoekTop, b b .
= = K03 GUIIMEHTOB, TpadUIeCKUuil METO
87. |Pemenue cucteM JIMHEWHBIX YPaBHEHUN MPE3CHTALHA. 1 TP T .27, Ne1037,1039
METOOM ONCTAHOBKH 1 pEeIIeHUs] CUCTEMBI IBYX YPaBHEHHI ¢ ABYMS
= = ——MIepEMEHHBIMHU, METOJI IOJCTAHOBKH U METO/T
88. |PemeHue cucreMm JMHEWHBIX YPaBHEHUN PazpgaTounsrit m.28,Ne1048,
1 CJIOKEHHS JIJIsl PEIICHUSI CUCTEMBI ABYX

METOAO0M CJIIOKCHUA

MaTepua.

1050(1-3),1072




89. |Pemenue cucreM JIMHEWHBIX YPaBHEHUN JIMHEUHBIX YPABHEHUH C ABYMs n.28, Ne1050(4-6),
METOIOM CJIOKEHUS MepEMEHHBIMHU. 1052,1060
90. |Pemenue cuctem JTUHEWHBIX YpaBHEHUN Cmpoums TpaduK TMHEWHOTO ypaBHEeHHS ¢ [11.28, Ne1062,1066,
METOIOM CJIOKEHUS JIByMsI IepeMeHHbIMU. Pemath cucteMsl 1ByX (1068
91. |PemieHue 3a7a4 ¢ OMOILBIO CUCTEM IIpoekTop, JMHEHHBIX YPAaBHEHUH C IByMs 1m1.29,Ne1079,1081,
JINHEMHBIX YPaBHEHUUN Mpe3eHTaIusI. IIEPEMEHHBIMU. 1083
92. |Pemrenwne 3agad ¢ MOMOIIBIO CUCTEM PazgaTounsbrit Pewamb TekCTOBBIC 33/1a9H, B KOTOPBIX m.29, Ne1091,1095,
JINHEMHBIX YPaBHEHUU MaTepHal. cHUcTeMa JABYX JIMHEHHBIX YPaBHEHUM C IBYMS |1116
93. |Pemenue 3amau ¢ MOMOIIBIO CHCTEM Tpenaxépsl ist  |NCPEMCHHBIMU SIBIIACTCA MAaTEMaTHIECKOM m.29,Ne1101,1103,
JIMHEWHBIX YPABHEHUHN ycTHOro cuéra.  |MOICIBIO PCATBHOTO Iponecca, u 1105
94. |Pemenue 3aga4 ¢ MOMOIIBIO CUCTEM WHTEPIPETUPOBATH PE3YNIHTAT PEIICHUS m.29, Ne1097,1099,
JIMHCWHBIX YPaBHEHHIA CHCTCMBI 1112
. |O606uwmTH MpHOOpeTeHHbIe 3HaHu, HaBbIKU |Tect «IIpoBepb
95. |I[loBTOpeHue u cuctemMarusanus yaeoHOTo Pa3znarounsrit N
vaTteprara. P — 1 yMEHH 110 TeMe «CHCcTeMbl TMHEHHBIX cebs»
YpaBHEHUH C ABYMS IEPEMEHHBIMM ).
9% Konmponsnaa paboma Ne 7 no meme JON——— HayuuThcst npuMeHATh TpUOOpeTeHHBIS m.24-29
" |«CucTembl JINHEHHBIX YPABHEHMH € IBYMS MATEPHAIL 3HaHMS, YMEHHUsI, HABBIKH, B KOHKPETHON
nepeMeHHbIMH) JIeATEITbHOCTH.
IMoBTOpeHUe U cucTeMaTH3alUs yu4eOHoro matepuana. (6 4.)
YrpaxHeHus Ui IOBTOPEHU Kypca 7 JlaTh BO3MOXHOCTb ydalIuMcsi: NpoBoauTs  |mm.4-5, JIM.
97. |kmacca HCCJICIOBAHUS CBS3AHHBIC C U3yUYEHHUEM Ne71,83,92.
CBOWCTB ()yHKLIUH, B TOM YHCJIIE C nm.6-9, IM
WCIIOJIb30BaHUEM KOMITHIOTEPA; HA OCHOBE Ne95,96,102
VYrpaxHeHus Uil TOBTOPEHUS Kypca 7 rpadyKOB U3yYEHHBIX (PYHKIIUN CTPOUTH mm.10-13, IM
98. |kmacca Tpenaxéps g |00JI€E CIOKHBIE TPaUKH, OCO3HABATD Nel05,110,114,115
YCTHOTO cuéTa.  |3HAYEHUE MATEMATUKU IS TOBCEITHEBHOM nm.14-17, IM
JKH3HM YeJIOBEKa. Nel21,125,124,126
99. |YmpaxHeHHs [ OBTOpEHUs Kypca 7 IToBecTH UTOTH IO BBIMOJIHCHHIO nm.18-19, /IM
KJacca NPOEKTHEIX padoT. IIpeamnonaraemele Tembl: | No140,145,148.
100. |YnopaxHeHus 11l HOBTOpPEHUsS Kypcea 7 1.CpaBHenust 1o MozyJio. m.20-23,
Kyacca 2.ATMKBOTHBIE POOH. Nel57,160,181,189
3.TaliHbl IPOCTHIX YUCEN. mm.24-29, IM
MpaKHEHUS JJI TOBTOPEHUSI Kypca ’
101. |Ympa)HEHWs /U1 MOBTOpE ypea 7 4. MatemaTnueckue QpOoKycChl. Ne204,207,210

Kjacca

5.Urpsl u crparerus.




O0600muUTh TPUOOPETEHHBIC 3HAHUS, HABBIKH

o1 —29

102. Paspgatounbiii  |u ymeHusd 3a 7 kiacc. Hayuutbcst npuMeHsTh
Hroroast koHTpobHast padoTta Ne8 1

Marepua. pUOOpPETEHHBIC 3HAHUS, YMEHUSI, HABBIKH, B

KOHKPETHOMU JeSITEeIbHOCTH.

IloypouHoe njianHnpoBaHue 1no ajaredpe B 8 kJjiacce
No JlaTbi Jomarmiaee
- Conepxxanue Kon-Bo OcHoBHbIE BUBI y4EOHOH AEITETLHOCTH
ypoka Aep IIPOBEIICHUA | OOopymOBaHUE AL YA A
(pa3nenbl, TEMBbI) 4acoB Yy
miaH | ¢akt




I'naBa |. PanmonasbHble Boipaskenus. (44 yacoB)

1.  |PaunonaibHble 1poOH 1 ITpoexrop,
HPE3CHTALHS.
2. Paunonansubie 1podu 1 TpenaxEpsl s
YCTHOTO CUéTa.
3. |OcHOBHOE CBOWCTBO PAaLlMOHATIBLHOMN IpOOH 1 ITpoexTop,
TIPE3CHTALNSI.
4. |OCHOBHOE CBOWCTBO PAallMOHAIBLHOM IpOOH 1
5. |OcHOBHOE CBOMCTBO PAaLlMOHAIBHOM 1pOOH 1 Pasnatounsrit
MaTepuail.
6. |CioxeHue ¥ BBIUNTAaHUE PALMOHAIBHBIX 1 ITpoekTop,
Npobeil ¢ 0JIMHAKOBBIMY 3HAMEHATEISIMU HPE3CHTALHS.
7. |CioXeHHE U BBIUMTaHUE PALlMOHAIBHBIX 1
Npobeil ¢ 0JIMHAKOBBIMY 3HAMEHATEISIMU Paznatounsrit
8. |CioXeHHE U BBIUMTaHHUE PALlMOHAIBHBIX 1 Marepuai
Npobeil ¢ 0JIMHAKOBBIMY 3HAMEHATEIISIMU
9. |CioxeHue U BRIYUTAHHE PAllMOHATBHBIX 1
Apo0elt ¢ pa3HBIMHU 3HAMEHATEISIMU ITpoekTop,
10. |CnokeHue U BBIYUTaHHE PallMOHATIbHBIX 1 [pE3eHTALHS.
Apo0elt ¢ pa3HBIMU 3HAMEHATEISIMU
11. |CnoxeHue U BhIYUTaHHE PallOHATbHBIX .
Apo0elt ¢ pa3HBIMHU 3HAMEHATEISIMU . Paspiatoumbii
12. |CnoxeHue U BbIYUTaHHE PallMOHATIbHBIX 1 vaTepHal
Apo0elt ¢ pa3HBIMHU 3HAMEHATEISIMU
13. |CnokeHue u BbIYMTaHHE PallMOHATIbHBIX 1 Paznatounsrit
npo0elt ¢ pa3HBIMHU 3HAMEHATEIISIMU Marepuan
14. |CnoXeHWe U BBIYUTAHUE PALHOHATIBHBIX Paznatounstit
npobeii ¢ pa3HBIMU 3HAMEHATENIIMU 1 Marepual
15. (KonTposabHasi pa6ora Ne 1 o reme 1 Paznarounsbrit
«PannoHaJbHBIC APOOH» MaTepual.
YMHOKEHHUE U JIETIEHUE PALIUOHAIBHBIX ITpoexTop,
16. npoOeii. Bo3BeneHne paninoHaibHOM 1podu B 1 Mpe3eHTaIHs.

CTCIICHDb

Tpenaxépsl ans

Pacnosnasams 1ienple paniioHanbHbIE
BBIPaKECHMUS,
JIpOOHBIE PAIIMOHATILHBIE BBIPAXKEHUS,
MPUBOAUTH IPUMEPHI TAKUX BBIPAKECHUM.

Dopmyauposamy.:

onpeoeneHusL:

PalMOHAIBHOTO BBIPAKEHUS,
JIOITYCTUMBIX 3HaYE€HUI IEPEMEHHOM,
TOXIECTBEHHO PABHBIX BBIPAKEHUH,
TOX/IECTBA,

PaBHOCHJIBHBIX YPaBHEHUH,
paIoHaIbHOTO YPaBHEHUS,
CTETEHU C HYJIEBBIM MTOKa3aTeNIeM,
CTEINEHU C LEIbIM OTPUILIATEIbHBIM
MIOKa3aTeseM,

CTaHJapTHOTO BHUJIA YKCIIA,
00paTHO# POMOPIIMOHATEHOCTH;

€6801icmea: OCHOBHOE CBOMCTBO PallMOHAIBHON
Apoowu,
CBOIICTBA CTENEHU C LIETBIM [TOKa3aTeseM,

. k
ypaBHEHHH, GYyHKIUHU Y = —;
X

npaesuia:

§1,Ne4,6,21,22

§1,Ne 8,10,12.

§2,Ne28,31,35,63

§2,Ne38,41,43,45

§2,Ned7,49,51,53
56,59

§3,Ne69,71,73

§3,Ne75,77,79

§3,Ne80,82,84,86
88,90

§4,99,100,101

§4,Ne105,107,
109(1,2)

§4,.Ne109(3,4),
111,113(1-3)

§4,Ne113(4-6),
116,

§4, Ne 118,120

§4, Nel123,125

[ToBTOpPUTH
nmn.1-4

§5, Ne145,147,
150




YMHOXKEHUE U JETIEHNE PALlMOHAIBHBIX YCTHOTO CUéTa.
17. npoOeii. Bo3BeneHne paninoHaibHOM 1podu B
CTEIEHb
YMHOXEHUE U JIeJIEHHUE PAllMOHAIBHBIX
18. npobeii. Bo3Benenue parmoHansHOM IpooH B
CTEIICHb Pa3naTounsrit
YMHOXEHUE U IeJIEHUE PAllMOHAIBHBIX MaTtepHan
19. npobeii. Bo3Benenue parmoHansHOM IpooH B
CTENEHb
ToxnecTBeHHBIE TPe0Opa3oBaHUs I[TpoexTop,
20.  |palMOHAIBHBIX BHIPOKEHHI IIPe3CHTALHS.
Tpenaxépsal 11t
YCTHOI'O CHETA.
21. |ToxnmecTBeHHBIC IPEOOpPA3OBaAHUS PazmatounsIit
palMOHANbHBIX BBIPAKEHUN MarepHan
22. |ToxmecTBeHHBIC IPEOOpPa3OBaHUS Pa3aTouHbIi
palMOHAIbHBIX BBIPAKEHUN MarepHan.
23. |ToxnmecTBeHHBIE TPEOOPA3OBAHMS Tpenax€psl st
palMOHAJIbHBIX BBIPAKECHUN YCTHOTO Cuéra.
24. |ToxnmecTBeHHBIE TPEOOPA3OBAHMS Pa3naTounsrit
palMOHAJIbHBIX BBIPAKEHUN MaTcpHal
25. |ToxmecTBeHHBIE IPeOOpPa3OBaAHUS PazpgaTounslii
palMOHAIBHBIX BBIPAKECHUN MaTcpHa
26. |ToxmecTBeHHBIE TPeOOpPA3OBaAHUS PazpgaTounslii
palMOHAIBHBIX BBIPAKECHUN MaTcpHa
KonTtpoabnas pa6ora Ne 2 no Teme: o
27. PazgaTtounsiit
«ToxnecTBeHHBbIE NPEOOPA30OBAHUA
- MaTrepuall
PAalMOHAJIBLHBIX BbIPasKeHH D)
28. |PaBHOCunbHBIE ypaBHEeHHUs. PanonanbHble IIpoekTop,
YpaBHEHUS HPE3CHTALHS.
29. |PaBHOCHWIbHBIE YypaBHEHU. PanlnoHanbHbIe Pa3naTounsrit
YpaBHEHUS MaTepuall.
30. |PaBHOCHIIbHBIE YpaBHEHUA. PanlnoHanbHbIE Pa3naTounsrit
YpaBHEHUS MaTepHal.
31. |CreneHb ¢ LENbIM OTPULIATENBHBIM IIpoexTop,

IIOKa3aTcJICM

MIpe3CHTalUA.

CIIOXKCHHSI,
BBIYUTAHUS,

YMHOXKEHUS,

JIeTIeHUs ApooOei,

BO3BEJICHUS IPOOU B CTETICHB;

Yyclosue paBeHCTBa Apo0Ou HYIIO.

/[oka3bl6amb CBOMCTBA CTEIIEHU C IEIbIM
MTOKa3aTeeM.

Onucvieamsb rpauuecKkuii METOJT pelIeHUs
YpPaBHEHUH C OJHON NIEPEMEHHOM.

Ilpumensms OCHOBHOE CBOMCTBO
paroHaIbHON ApoOU Ui COKpaIleHUs
U peoOpazoBaHus Ipooei.

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

Haxoauts cymmy, pasHOCTb, IPOU3BEICHUE U
4acTHOE JIpoOeH.

BrITIOTHATE TOXKIECTBEHHBIE TTPEOOpa30BaHUS
paIoHaTbHBIX BBIPAKEHUH.

Pewams ypaBHEHHS C IEPEMEHHOM B
3HaMEHaTese JpPooH.

Ilpumensims CBOMCTBA CTENEHHU C LIEJIBIM
MOKa3aTesieM JIJIsl TpeoOpa30BaHms

BBIPAKCHUM.

3anucviéams Uncaa B CTaHAapTHOM BUJC.

§5,Ne152,154,
172

§5,Ne156,159,
161

§95,Ne163,165,
167,175

§6, Nel77(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,Ne224,225

§7,Ne227,228

IToBTOpPUTH
n.5-7

§8,Ne208,210,
213(1-3)

§7 Ne213(4-6),
216,218, 218

§7,220,21

§8,Ne233,235,
239




32. |CremneHb C LebIM OTPULIATENBHBIM 1 IIpoexTop, §8
oKa3aTeJieM MpE3CHTALINS. Buvinoansamos moctpoenue u ureHue rpaduka Ne241,243,247
33. |CrtemeHb ¢ 1EeNbIM OTPHIIATETHbHBIM 1 (yHKIIH Y = 5 §8,Ne249,253,
HIOKa3aTeseM YHKINH Y = X 255
34. |CremneHb C eJbIM OTPUIIATETHbHBIM 1 PasnaTtounsiit §8,Ne257,261,
II0Ka3aTecjiacM Mmarepual. 264
35. |CBOMCTBA CTEIIEHHU C LIEIBIM II0Ka3aTeIEM 1 TpeHaxEpsl s §9,Ne275,277,
YCTHOTO CU€Ta. 279
36. |CBoOMCTBa CTEIIEHH C IIEIBIM ITIOKa3aTeIeM 1 §9.Ne281,283,
285
37. |CBoMCTBAa CTEIIEHHU C LIEIBIM [OKA3aTEIEM 1 I[TpoexTop, §9,Ne287,290,
npe3eHTaIMs. 294
38. |CBolicTBa CTEIIEHH C LEILIM ITI0Ka3aTEIEM 1 §9,Ne297,299,
Pa3narounsrit 301
39. |CBoMCTBa CTEIIEHH C LEILIM ITI0Ka3aTeIEM 1 MaTepuall. §9,Ne302,303
40. K .. IIpoexTop,npe3eH §10,
Dyskums y == 1 e¢ rpaduk 1 s, Ne314,Ne316,318
41, k. §10,
OyukIHU Y = ; u e€ rpadux 1 Pasmarounslii Ne321,323.325,
" MaTepua. §10
42. |DyHkuusg Yy =— u eé rpaduk Tpenaxepsr st '
Y y X pag 1 YCTHOTO CUETa. N9329'?é%2’334'3
43. | KIS Y = 5 1 8 rpaduk PasmaTounsrii §10,
yHKLIA Y = e rpad . maTepuan, Ne338,341,343
a4 KounTtpouabHas pa6ora Ne 3 no teme: Pas AT HayuuThcst npUMeHATh TpUOOpETEHHBIE [ToBTOPUTH
" |«PamuoHaJIbHBbIE yPAaBHEHU» 1 MaTHe A 3HAHWS, YMEHUS, HAaBBIKH, B KOHKPETHOM m.8-10
p ) IesITEIbHOCTH.
I'nasa II . KBagpaTuble kopHu. JlelicTBUTEIbHBIE YHCJIA. (25 YacoB)
—7
45, (DYEIKHPM y=X 1 IpoexTop, §11,
uee rpa(l)mc MIPE3CHTALNA. Onucvieams: TOHATHE MHOKECTBA, Ne351,354,369
46. | DynKims Y = X° 1 Paszaroumpiii |27°M LM ME O T8 . §11Ne,356,358,3
i e rpadk — CITOCOOBI 33 JaHKUsT MHOYKECTB; 60
47. |Oynxuupsy = x° 1 Tpenandps s | OKCCTBO HATYPAILHBIX HUCCIL, §11, Ne362,365,

u e€ rpadux

YCTHOTO CUéTa.

MHOXKECTBO LEJIBIX YHUCECII,

366,367




48. |KBagpartHbie KopHH. ApudmMeTHuecKkuit ITpoekTop,
KBaJPAaTHBI KOPEHb HpEe3CHTALHS.
49. |KBagparneie kopHH. ApudMeTHIecKuit Paznarounsrit
KBaJPaTHBI KOPEHb MaTepHall.
50. |KBaaparnbie kopHH. ApudMeTHIeCKUit Tpenaxépsl st
KBaJIpaTHbI KOPEHb yCTHOTrO cuéra
51. |MHOXECTBO U €ro 3JIEMEHThI IIpoexrop,
TIPE3CHTALHNS. .
52. |MHOXECTBO U €ro 3JE€MEHTHI Tpenaxéps s
YCTHOT'O CHECTA.
53. |[ToamuOXkecTBO. Oneparuu Haj I[TpoexTop,
MHOXECTBAMHU HPEe3CHTALHS.
54. |[loamuOXkecTBO. Oneparuu Haj Paznarounbri
MHOXECTBAMHU Marepual.
55. |YucnoBble MHOXECTBa [MpoexTop,
Mpe3eHTalMsI.
56. |YuciaoBrle MHOKECTBa Paznarounsin
Marepual.
57. |CoiicTBa apuMETHUIECKOTO KBaIPATHOTO I[TpoexTop,
KOpHA MIpe3CHTaluA
58. |CmoiicTBa apupMETHIECKOTO KBaIPATHOTO
KOpHA Pa3zpaTounnrit
59. |CaoiicTBa apupMETHIECKOTO KBaIPATHOTO Marepua.
KOpHI Tpenaxépnl 111
60. |CBoiicTBa apu(pMeTHUECKOTO KBaPaTHOTO YCTHOTO Cy€Ta
KOPHSI
ToxxmecTBeHHBIE TPEOOPA30BAHMS
61. BBIPAYKEHHM, COJIEPKAILMX KBAIPATHbHIE Hpoexrop,
i MpE3EHTaLHs
KOpHH
ToxnecTBeHHbIE TPeoOpa3zoBaHU Paznarounsbrit
62. BBIPAYKEHMI, COJIEpIKAINX KBAJIPATHbHIE Marepuall.
KOpHH
63 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

BBIp)XEHUI, COJlepKaIUX KBaIpaTHbIE
KOpHHU

MHOYECTBO pallMOHAILHBIX YUCET,
MHOYKECTBO JICHCTBUTEIBHBIX YUCENT U CBSI3H
MEX/y STUMH YHUCIIOBBIMH MHOYKECTBAMH;
CBSI3b MEX/y OECKOHEUYHBIMU JICCATUUHBIMH
JIPOOSIMU H paIliOHATBHBIMH,
UPPALUOHATLHBIMH YHCIIAMH.

Pacnosnasams panoHanbHbIC U
UppaLMOHAJIbHBIE YHCIA.

ITpuBOIMTE MpUMEpPHI PALIMOHAIBHBIX YHCET U
UPPaLMOHATILHBIX YHCEl.

3anucvieams ¢ TOMOIIBIO (GOPMYJT CBOMCTBA
NEUCTBUI C NEUCTBUTEILHBIMA YUCIAMH.

Dopmynuposamy:

onpeoeneHus:

KBaJIPAaTHOT'O KOPHS U3 YUCIIA,
apu(pMEeTHIECKOTO KBAJPATHOTO KOPHS U3
qrcha,

PaBHBIX MHOXKECTB,

MOJIMHOYKECTBA,

MepeceYeHs] MHOXKECTB,

00BeAMHEHNSI MHOYKECTB;

. — 2
ceoticmea: GyHKUIUU Y = X°, apuPMETHIECKOT0

KBaJIPaTHOTO KOPHS, QYHKIMH Y = /X .
Jloka3piBaTh CBOMCTBA apU(PMETHIECKOTO
KBaJpaTHOI'O0 KOPHSI.

Cmpoump rpadukn GyHKIHA Y = X2 1y = NN
IIpumensams NOHATUE APUPMETUIECKOTO
KBaJIpaTHOT'O KOPHSI JIJIsl BBIYMCIICHUS
3HAYECHUM BBIPAKECHUN.

Ynpowamoe BbIpaskeHUs, coaepKaLLUEe
apuMeTHYeCKHe KBapaTHbIE KOPHH.

§12,N0380,384,
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, Ne451,454,
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

§17,Ne530,532,
535,537




ToxnecTBeHHbIE TPeoOpa3oBaHus

Pemate ypaBHEeHUS.

§17, Ne,564,565,

64. BBIPOKECHHH, COJIEPIKAIINX KBaJAPATHBIE 1 Tpenaxépel 111 |CpaBHUBATH 3HAYEHUS BBIPAKCHUH. 569,571,573
KOpHU YCTHOTO cuéTa. | BRIMONHSTE IPE0Opa30OBaHUe BHIPAXKEHHH C
65 ToxxnecTBeHHBIC TPEOOPA30BAHMS IPUMEHEHHEM BbIHECEHUsI MHOXKUTENS n3-nox (§17, Ne566,568,
" |BBIpaXKEHUH, COAECPKAINX KBAJIPATHBIC 1 3HaKa KOpHs, BHECEHUSI MHOXHUTENS 101 3HaK | Ne570,572
KOPHH KOPHSI.
66. |Dynxumsa y =X u eé rpaduk TpoexTop, BpInonHATE 0CBOOOKAECHHUE OT §18,
1 TpeseHTAIHS. HUPPALMOHATILHOCTH B 3HAMEHATEIE APOo0H, Ne582,584,586,
aHAJIN3 COOTHOIICHUN MEXTy YUCIOBBIMH
67. |@ynkuma y =+/x u eé rpadux 1 . |MHOXecTBamu U UX >IE€MCHTaMH §18,
Pasnarounsrii Ne589,591,593
68. |®ymkims y = JX 1 eé rpadux 1 Marepual. §18, Ne595,597
KounrpoabsHnas padora Ne 4 mo teme: . |Hayuutbcs mpuMeEHSTh MPUOOPETEHHBIE [ToBTOpUTH
69. . PazpgaTounbiii N
«KBagparnbie kopHu. [leificTBUTEILHBIEC 1 MATCDHAT 3HaHUs, YMEHUS, HABbIKH, B KOHKPETHOM nm.11-18
YHCIA) pHa. JIESITEIbHOCTH.
I'nasa I1l. KBanparHbie ypaBHeHnusi. (26 yacon)
70 KBanpartubsie ypaBHeHUs. Penienre HernoaHbIx 1 IMpoekrop, Pacnosnasame v npuBOANTH TPUMEPHI §19,
" |KBaJpaTHBIX YpaBHEHHI NIPE3ECHTALINS. KBaJPATHBIX YPAaBHEHUM Pa3IMYHBIX BUJIOB Ne618,622,625
7 KBanparasle ypaBHeHUS. Perienue HEMmOTHBIX 1 Tpenaxépst s |(MOJNHBIX, HEMOJHBIX, IPUBEIEHHBIX ), §19, Ne627,628,
" |KBaJipaTHBIX YpaBHEHHI YCTHOTO cuéTa.  |KBaJIPATHBIX TPEXUICHOB. 631, 634
KBagpatHble ypaBHeHus. PelieHre HEMOIHbBIX PasaTouHbIi §19,
72, |gpa i 1 Onucvieamsv B 00IIEM BU LICHU 641,646,648
JIPaTHBIX YPaBHCHUH MaTeprall. 11 A€ peUICHNE Ne641,646,
HETIOJTHBIX KBAJIPATHBIX YPaBHEHUH.
73 dopmyra KopHEH KBaJpaTHOTO YpaBHEHUS 1 ITpoekTop, o P §20,Ne658,660,
' MpE3CHTAIHS. DOIIUDOSAMD: 662
®dopmyra KopHel KBapaTHOrO YpaBHEHUS PIVIUD o §20,Ne664,671,
74, 1 onpeoeneHus: 573 685
— . |ypaBHEHMS NEPBOI CTENECHH, !
75, dopmyra KOpHEH KBaIpaTHOTO yPaBHEHUS 1 PaznmaTounsrii KBAIPATHOTO yPaBHEHHS; §20,Ne667,669,6
— MatepHa. KBaJI[paTHOI'O TPEXUJICHA, 15,677
76. dopmysa KOpHEH KBapaTHOTO ypaBHEHUS 1 JICKPUMUHAHTA KBAPATHOTO YPaBHEHUSA 1 §20,Ne687,6809,
KBaJpaTHOI'O TPEXWICHA, 692,694,696
77. TeopeMa Buera 1 HpoeKTOp, KOPHSI KBaJpaTHOTO TpéXquHa; §21N§708,710,
HPE3CHTALLHA. OMKBaIPaTHOTO YPaBHEHHUS; 712,714
Teopema Buera Tpenaxéps st §21Ne716,718,
78. 1 .
YCTHOTO CU€Ta. 720,723,




79, Teopema Buera Paznarouneri
MaTepuall.
80. Koumponvnasa paboma Ne 5 no meme PazpgaTounsriit
«Keaopammnuie ypasnenusn MaTepuall.
81. |KBamparHblil TpEXuiieH IpoekTop,
TPE3CHTALHS.
82. |KBampaTHblil TpEXUIeH Pa3zpgaTounsrit
MaTepuall.
83. |KBamgparHblil TpEXusieH [Mpoekrop,
MPE3EHTaLHs.
84. |Peuienue ypaBHEHUMN, CBOAAIIMXCS K [Ipoekrop,
KBaJI[PaTHBIM YPaBHEHUSM Tpe3eHTaIHs
85. |Pemienue ypaBHeHUIA, CBOASIINXCS K
KBaJI[PaTHBIM YPaBHEHUSAM
86. |Pemenue ypaBHeHUIA, CBOASIINXCS K .
KBaJIpaTHBIM YPaBHEHUSM Paznaroumsii
= Marepual
87. |Peuienue ypaBHEHUIA, CBOASIINXCS K
KBaJIpaTHBIM YPaBHEHUSM
88. |Pemienue ypaBHEHUIA, CBOASIINXCS K
KBaJIpaTHBIM YPaBHEHUSIM
ParmonanesHble ypaBHEHUS Kak
89. MaTeMaTUYECKUE MOJIEIN PEATbHBIX
CUTYalUI [Ipoekrop,
ParnmonanbsHble ypaBHEHUS Kak Mpe3eHTaIsI.
0. MaTeMaTUYECKUE MOJEIHN PEAIbHBIX
CUTYyalHil
PanmonaneHble ypaBHEHUS Kak
oL MaTeMaTUYECKUE MOJIETU PEATbHbBIX
CUTYyaLUil
92 ParmonansHble ypaBHEHUS KakK JON———
MaTeMaTUYECKUE MOJEIHN PEATIbHBIX
CUTYyalHil martepual.
03 PanvoHnaneHbIE ypaBHEHHS Kak

MAaTEMAaTHUYCCKUC MOACIIN peaJIBHbIX
CUTYyalHil

ceoticmea KBalpaTHOTO TPEXWIIEHA;

meopemy Buera u 00paTHyIO eii TeopeMmy.

3anucvieams 1 10Ka3bIBaTh (GOPMYITY KOPHEH

KBaJPaTHOI'O YPABHEHHUSI.
HccnenoBaTh KOTMYECTBO KOPHEH
KBaJPaTHOI'O YPaBHEHHUS B 3aBUCIMOCTH OT
3HaKa ero JUCKPUMHUHAHTA.

/[oka3zvieams meopembi:

Buera (mpsimyto u o6patHyo),

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

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

Haxooums xOpHU KBaJIpaTHBIX YpaBHEHUN
pa3IMYHBIX BUJOB.

[Tpumensits TeopeMy Buera u oOparnyto eit
TEOpEMY.

BBITTONHATE pa3inokeHne KBaApaTHOIO
TpEXUWIEHA HA MHOXHUTEIIN.

Haxonuts KOpHH ypaBHEHUH, KOTOPbIE
CBOJATCA K KBAJPaTHBIM.

CocTaBiATh KBaipaTHbIE YpaBHEHUS U
YpaBHEHUS,

CBOJAIIUECS K KBAPATHBIM,

ABJISIFOLIMECS MAaTEMAaTHYECKUMH MOJIETISIMA
peaNbHBIX CUTYALUI

§21Ne732,734,73
5,738

[ToBTOpPUTH
nn.19-21

§22,Ne754,7609,
770

§22,Ne756,758,7
60

§22,Ne762,764,
766,768

§23,Ne776,778,
780

§23,No782,784,7
86

§23,Ne788(1-3),
790,7792(1)

§23,Ne788(4-
6),792(2),795

§23,N792(3),
793,796

§24,Ne2804,806,
834

§24,Ne811,813,
818

§24,N2809,820,

§24,Ne 823,825,
828

§24,Ne827, 830




ParmonanbHble ypaBHEHHUS KaK §24,829,831
94, [Ipoekrop,
MaTeMaTHYeCKHUe MOJIEIH PeabHbIX 1
. MPE3CHTALHS.
CUTYaIui
95. |Konmponvnaa paboma Ne 6 no meme 1 PazpgaTounsriit HayuHrhCst puMeHTE HpHO6peTeHHHf Hostopue
. 3HAHMS, YMEHHUs, HABBIKH, B KOHKPETHON nn.22-24
«IIpuMeHeHUE KBAIPATHBIX YPABHEHMIH» Marepua.
JIESITEIIbHOCTH.
IMoBTOpEeHUe M cucTeMaTH3aMA YueOHOro MmaTepuaia. (7 4.)
96. |YmpaxxHeHus AJisl IOBTOPEHUS Kypca 8 1 M O0600umTh TpHOOpeTeHHbIE 3HaHU, HaBbIKU U |JIM. Ne71,83,92.
Kjiacca yMEHHS 3a 8 Kiacc. Ne95,96
97. |YmpaxHeHUs s TOBTOPEHUs Kypca 8 1 M Hayuuthcst mpuMeHsATh TPUOOPETEHHBIC JAM Ne105,110,
Kacca 3HAHUA, YMEHUS, HABBIKU, B KOHKPETHOM 111,115
98. |YmpaxxHeHHs 7S MOBTOPEHUs Kypca 8 1 M JEATEIIBHOCTH. JAM Nel121,125,
Kjacca 124, 126
99. |YmpaxxHeHHs 7S MOBTOPEHUs Kypca 8 M JAM,Ne157,160,
1
Kjacca 181,189
100. |YmpaxHeHus il IOBTOPEHUS Kypca 8 1 M JAM No204,207,
KJjlacca 210
101. |YmpaxHeHus sl MOBTOPEHUS Kypca 8 1 M M, Ne213,215
KJjlacca
102. Hrorosasi koHTpoOIbHaAsi paboTa Ne7 1 Pasparoreii Hosropute
MaTtepual. . 1-24

IToypounoe niianupoBaHue mo ajaredpe B 9 kiacce




No C K JlaTel
oJlep>KaHue 0JI-BO .
ypoKa (pa3):[enil reMb) . NIPOBEACHUSA O6opynoBaHue OcHoBHbIe BUbI yueOHO nearenbHocTd (YY)
b
mwiaH | ¢akt
I'nasa |. HepaBencra. (20 yacoB)
1. |YucnoBbie HEpAaBEHCTBA 1
> q Hpoexrop, Pacnosnaéams v IPUBOAUTH TPUMEPHI YHCIIOBBIX
IIPpEC3CHTA M.
. WCJIOBBIC HEPaBEHCTBA 1 p 1 HEPABCHCTB,
- HEPABEHCTB C TIEPEMEHHBIMH,
3. |YucnoBble HEpaBEHCTBA Tpenaxépsl s . . . .
1 THO TO CubTa JMHEHHBIX HEPABEHCTB C OJHOM MePEMEHHOM, IBOMHBIX
= Y ' HEpPaBEHCTB.
4.  |OcHOBHbIE CBOMCTBA YHCIOBBIX HEPABEHCTB 1 ITpoekrop,
NPE3CHTALIUS.
> = Dopmynuposamy:
5.  |OcHOBHBIE CBOICTBA YMCIIOBBIX HEPABCHCTB Pa3naTounsiii
1 watepuan onpeoeiieHus: CPAaBHEHUS IBYX YHUCEIL,
pellieHus: HEPaBEHCTBA C OJTHOM MePeMEHHOH,
5 CrnosxeHue 1 yMHO)KEHUE YHCIOBBIX . ABHOC coaABeIC
. 0EKTO BHOCHJIbHBIX HEPABCHCTB
HepaBeHCTB. OlLieHNBaHUE 3HAYCHUS 1 P P p p ’ . .
I — IPE3CHTALMS. pellleHus] CUCTEMbI HEPABEHCTB C OJTHOM MePEeMEHHOMH,
o0JacTu onpeesieHNs BbIPAKEHUS;
7 CrnoxeHre ¥ YMHOKEHUE YHUCITOBBIX
" |HepaBeHCTB. OlleHUBaHUE 3HAYCHUS 1 .
. c6oticmea YUCIOBBIX HEPABEHCTB,
BBIPAKECHUS Pa3naTounsrit
CJIOKEHHSI 1 YMHOXKEHHS UNCIIOBBIX HEPABEHCTB
3 CrnosxeHue 1 YMHO)KEHUE YHCIOBBIX marepuai
" |mepaBeHcTB. OlleHUBaHUE 3HAYEHUS 1 .
/[oka3vleamy: CBOWCTBA YHCIOBBIX HEPABEHCTB,
BBIPAKCHHS
5 o PAXKC — — TEOPEMBI O CIIOKEHUU U YMHOKEHUH YHUCIIOBBIX
. €paBEHCTBA C OJTHOU IMepEeMEHHON 1 . HEPABEHCTE.
poekTop,
Pemenue HepaBeHCTB ¢ OJTHOW NTEPEMEHHOM. mpe3eHTanusl. .
10. q p a P 1 p a Pewams nuHeiHbIE HEPABEHCTBA.
WICJIOBBIC IIPOMEKYTKH
11. EIGH_IGHI/IQ HCPABCHCTE € OJTHOM MCPEMCHHOH. 1 Pa3jaTouHbIi 3anuchIBaTh pEIICHHUs] HEPABEHCTB M UX CHCTEM B BUJE
PHCHOBHC TPOMEKYTKH - _ MaTepuan YHCIIOBBIX TIPOMEKYTKOB, 00 THHEHUS,
12. LIemeHme HEPABEHCTB C OJTHOM IMePEeMEHHOM. 1 TepeceeH s YHCIOBBIX IPOMEKYTKOB.
HCJIOBBIE POMEKYTKHU
13. |Pemenue HepaBEeHCTB C OJTHOW NTEPEMEHHOM. 1 PaznaTounsit PeraTh CHCTEMY HEPABEHCTB C OJJHOM TTEPEMEHHOIA.
UncoBbIe TPOMEKYTKH Marepua
14, |PelucHne HEPaBEHCTB C OIHOM EPEMCHHOM. 1 PasiaTouHbIil OLICHHBATh 3HAYCHUE BHIPAIKCHHSL.
UncnoBbie TPOMEKYTKH Marepua




15 CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN ITpoekrop, N306pakaTh Ha KOOPIMHATHOM MPSIMOM 3a/laHHBIE
" |mepeMeHHOM 1 Npe3eHTalus. HEPaBECHCTBAMU YHMCIIOBBIE IPOMEKYTKHU
CucTembl TUHEHHBIX HEPABEHCTB C OJHOU .
16. . Tpenaxéps s
nepeMeHHOMN 1 y
YCTHOTO CYETA.
C — — PazpgaTounsiii
17. HCTEMBI JII:IHGI/IHBIX HEPaBEHCTB C OJJTHOU 1 MaTepua.
NIEpEMEHHOMN
18. [Cucrembl IMHEHHBIX HEPABEHCTB C OJIHOM 1
IIePEMEHHOU PaszmaTounsrii
19. |CucTeMbl IMHEHHBIX HEPABEHCTB C OJHON 1 Mmarepuan
MIEpEMEHHOHN
KonTposbnas padora Ne 1 mo teme .«
20. Tpenaxépsl st
«HepaBeHcTBa M CHCTEMBbI HEPABEHCTB € 1 .
o . YCTHOIO CUéra.
0/IHO}i epeMeHHOI
JIaB . KBagpaTnunasi pynkums. 4acoB
I'nasa Il . KBagpa a K 38 yaco
o1 |HloBTOpeHue 1 paciMpeHue CBEICHHUI O . Mpoektop,
q)YHKHI/H/I Mnpe3CHTalus.
22. |(lloBTOpeHue u pacliupeHue CBEAECHUN O 1 PaznmaTounsrit 0
byHKIMK MaTepHal. nucviéams MOHATHE QYHKIUHU KaK IPaBUIIa,
23. |lloBTOpEHUE U pacHIMPEHUE CBEICHUI O 1 Tpenaxépsl st YCTaHABIIMBAIONIETO CBA3b MEXIy JJIEMEHTAMHU JIBYX
GyHKIIN YCTHOTO cuéTa.
24. |CgoiicTBa GHyHKIIUU 1 IMpoexTop, MHOXKECTB.
[PE3CHTALHS.
25. |CaoiicTBa (pyHKIIUK 1 PazpgaTounsrit &
MaTepHall. OPMYIUPOBAMD.
26. CaoiicTBa (byHKHI/H/I 1 TpeHamépr JUIA OnpeaeﬂeHuﬂ:
YCTHOT'O CU€Ta
27. |Kax noctpouts rpaduk Gpynxmuu y = kf(x), 1 IpoexTop, HymA QyRKIIH;
eci u3BecTeH rpaduk pynkumu y = f(x) TIPC3CHTALINAL. MPOMEXXYTKOB 3HAKOMIOCTOSHCTBA (PYHKIIMU; PYHKIIHH,
28. |Kak moctpouTts rpaduk ¢pyukmnuu y = kf(X), 1 Tpenaxéps st (V6 .
ecnu m3BecTen rpaduk dynkmmm y = f(X) YCTHOTO CudTa. BO3pacTarolel (yObIBarolel) Ha MHOKECTBE;
29. |Kak moctpouTts rpaduk ¢pyukmnuu y = Kf(X), 1 ITpoekTop, KBaIpaTUIHOHN (DYHKIMH; KBaPaTHOTO HEPABEHCTBA;
ecau u3BecteH rpaduk Gyakumu y = f(x) HPE3CHTALHS.




Kak noctpouts rpaduku ¢pyHkumii

30. y=f(x) +buy=1f(x+a), ecnu ussecren EP;ZI;TT?’M
rpaduk pynkuuu y = f(X) P HI
31 Ka;K IIOCTPOUTH ipa(bm(n byHKuni [ ——
y=f(x) +buy=1f(x+a), ecnu ussecren
rpaduk pynkuuu Y = f(x) Mateprall.
3. KeiK MMOCTPOUTH ipa(i)I/IKI/I byHKIMHA [ON——
y=f(x) +buy="f(x+a), ecnu ussecrexn
rpaduk ¢pynkuun Yy = f(X) Matepnal.
Kak nmoctpouts rpaduku ¢pyHKImii
33. y =f(x) + buy = f(x + @), eciu uzBecren Hpoexrop,
rpadmx Gymii Y = f(X) Ipe3eHTanus
34. |KBagpatuunas pynkuus, e€ rpagux u
CBOWCTBA Pa3natounslit
35. |KBagpatuunas pynknus, e€ rpagux u Marepua.
CBOMCTBA TpenaxEps s
36. |KBagpatuunas QpyHkius, e€ rpaduk u YCTHOrO C4ET
CBOMCTBA
37. |KBagparuunas pynkuus, e€ rpaduk u I[TpoexTop,
CBOMCTBA Mpe3eHTAIHS
38. i(BB;IILCpTaI;rZIqHas[ dbynkums, e€ rpaduk u T
39. |KBagpatuunas QpyHkuus, e€ rpaduk u Marepra.
CBOMCTBA
40. |KoutpoabHasi padota Ne 2 o Teme: PazgaTounsrit
«KBagparuynas GpyHkuus) MaTepUall.
a1 Pemenue kBagpaTHBIX HEPABEHCTB
' [Ipoekrop,
[PE3CHTAIHS.
42 |PelieHne KBajpaTHBIX HEPABEHCTB
TpeHaxEpol 11
43. |Pemienue KBagpaTHBIX HEPABEHCTB y(IZDTHOFO (I?qéTa.
Pa3zgaTounsrit
44. |PemeHne KBaJpaTHBIX HEPABCHCTB Marepuail.

cgolicmea KBapaTUIHON (DyHKINH;

npaeuia NOCTPOoeHUsI rpaPUKoB PYHKIMIA ¢ TOMOIIbIO

npeobpazoBaHuil Buaa

J) = fx) +b;

f(X) = f(x + a); f(X) — kf(x).

Cmpoums rpaduku GyHKIUNA C TOMOIIBIO

npeoOpazoBaHuil Buaa

f(X) — fix) + b;

fX) = fix + @); fix) — Kf(x).

Cmpoums TpaduK KBapaTUIHON QYHKIUH.

[To rpaduky kBagpaTUYHON (PYHKIIMHM ONUCHIBATH €€

CBOWCTBA.

Onucwviéams cCXeMaTUYHOE PACTIONOKEHUE TTapadOIIbI
OTHOCHUTENILHO OCH a0CIIMCC B 3aBUCUMOCTHU OT 3HaKa
crapirero ko3¢gpGUIHreHTa U JUCKPUMHHAHTA

COOTBETCTBYIOIIETO KBaIPaTHOT'O TPEXUIICHA.




Pemienne kBagpaTHbIX HEPABEHCTB

45, "
Tpenaxépsl as
YCTHOTO CYETA. Pewams xBaspaTHbIC HEPABEHCTBA, UCIIOJIB3YS CXEMY
46 Pemenne kBagpaTHbIX HEPABEHCTB Paznaroumbiit pacIooKeHust mapadboIibl OTHOCHTEIBHO OCH a0CIIUCC.
: Marepua.
47. CucreMb! ypaBHEHUH € IBYMS TIEPEMEHHBIMH TTpoexTop, Onucviéams rpadUYecKuii METOJ PELIEHUS CUCTEMBI JIBYX
MPE3CHTALHS. .
ypaBHEHUH C ABYMsI IEPEMEHHBIMH,
48. |Cuctemsbl ypaBHEHUN ¢ ABYMS IEPEMEHHBIMU
8 yp JBY p METO/I MMOJICTAHOBKH U METOJ CJIOKEHUS JJIsI pEIICHUS
49. |Cuctembl ypaBHEHUH C ABYMS IEPEMEHHBIMH CUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMU,
Tpenaxépsal 11t .
= .. OJIHO U3 KOTOPBIX HE SIBJISETCS JTUHEHHBIM.
50. |CucteMsl ypaBHEHHI ¢ ABYMs IEPEMEHHBIMU YCTHOTO CY&Ta.
Paznarounsin
51. |Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU Marepuad.
Pewams TexcTOBBIE 331a4H, B KOTOPBIX CUCTEMA JIBYX
52. |Cucremsl ypaBHeHI/Iﬁ C ABYyMs IICPECMCHHBIMHU ypaBHeHHﬁ C ABYMS IIEPEMEHHBIMU SIBJISICTCS
PelleHne 3a1a4 ¢ IOMOLLBIO CACTEM MaTeMaTUYECKONW MOJEIIbIO PeaIbHOTO Mpoliecca,
53. - . ITpoekTop,
YPaBHCHHH BTOPOH CTCIICHH npeseHTaLs. U UHTEPIPETUPOBATh PE3YJIbTAT PEUICHHS CUCTEMBI
54. |PemeHune 3a1a4 C TOMOIIBIO CUCTEM
yYpaBHEHUN BTOPOM CTEIICHU
55. |Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM TpeHaxeps 11st
ypaBHEHUN BTOPOM CTEIICHU YCTHOTO CUéTa.
Pemenue 3aga4 ¢ moMoIIbIO CUCTEM Pasnarounbiit
56. |ypaBHEHHUI BTOpOM CTEMEHU Matrepuai.
Pemenue 3aga4 ¢ moOMoIIbIO CUCTEM .
57. sal . m PazgaTounsrit
aBHEHMI BTOPOI CTENeHU
yp P CIIC MaTepual.
KonTposbHnasi pabéora Ne 3 no reme: .
58. N . Pazmarounsrit
«PelieHne ypaHeHUH U CHCTEM YPaBHEHHM I
Marepuai.

C ABYMS NNEPEMECHHBIMM))

Iaasa IIl. DaeMeHTHI NpUKJIAAHONH MaTeMaTHKHU. (20 yacoB)




59, MaremaTnueckoe MOJAEINPOBaHUE 1 ITpoekTop, IIpusooums npumepwvi: MaTEMaTUIECKUX MOEIICH
HPE3CHTALNS. pEeAIbHBIX CUTYaLU; MPUKIAIHBIX 3a1a4; MPUOIMKEHHBIX

60. MaremaTnyeckoe MOEIMPOBAHHE 1 TpeHaxcépb{ AT BEJIMYMH; UCIIOJIb30BAHNS KOMOMHATOPHBIX MPABUII CYMMBI
YCTHOT 0 CHeTa. Y TIPOM3BEJICHUS; CIIyYaliHbIX COOBITHI, BKITIOYAs

61 Marematuieckoe MoaeIUPOBaHHE 1 PazpgaTounsrit JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; OIBITOB C
MaTtepua. PaBHOBEPOSTHBIMU UCXOJaMHU; MPEICTABICHUS

62. [IpouieHTHBIE pacuéThl 1 IIpoekTop, CTAaTHCTUYECKUX JTAHHBIX B BUJIC TAOIUII, TUATPAMM,
Npe3eHTalHs. rpaduKOB; HCIIOIb30BAHMS

63. |[IpouenTtHbie pacuéTsl 1 BEPOSTHOCTHBIX CBOMCTB OKPY>KAIOILUX SIBJICHUH.

64. |IIpoueHTHBIE pacu€Th 1 Pasjarounsit Dopmyruposams: . .
Marepuai. onpeodenenus: abCOMOTHON MOTPEITHOCTH, OTHOCUTEIIbHON

65. |IIprOIMKEHHBIC BBIYHCICHUS 1 MOTPENTHOCTH, JOCTOBEPHOT'O COOBITHS, HEBO3MOYKHOTO

66. [Ipu6IKEHHbIC BBIYUCIICHHS 1 IIpoekTop, COOBITHSL; KJIIACCUYECKOE ONPEEIIEHNE BEPOSATHOCTH;
[PE3CHTALHS. npasuia: KOMOMHATOPHOE MPaBUIIO CYMMBI,

67. OcHoBHbIE TpaBUIa KOMOWHATOPUKH 1 TpeHa)Képb.I. ISt KOMOMHATOPHOE MPABUJIO IIPOU3BEICHUS.
YCTHOTO CY€Ta. Onucwviéams 3Tanbl PEIICHUS TPUKIIATHON 3a/1a4H.

68. OcHOBHBIEC IPaBKUIa KOMOMHATOPUKU 1 PasaTounmlii Toscnamo u 3anuceiéams GOPMyITy CIOKHBIX IPOLEHTOB.
MaTtepua. [TpoBOANTH MPOLIEHTHBIE PACUETHI C UCTIOJIB30BAHUEM

69 OcHOBHBIE TIPaBHJIa KOMOMHATOPUKU 1 Paznarounsbri CJI0’KHBIX MPOLEHTOB.

' MaTepual. Haxooums TOYHOCTH MPUONIMKEHNUS IO TaOIuLe

70. [YacToTa U BEpOSITHOCTH CIIY4aitHOTO COOBITHS 1 IpoekTop, NPpUOMKEHHBIX 3HAYCHUH BeTMYUHBL. Vcronbp30BaTh
NPE3CHTALMS. paznuuHbie GOPMBI 3aMUCH MPUOIMKEHHOTO 3HAYCHUS

71. |YacToTa u BEpOSATHOCTD CIy4alHOTO COOBITUS 1 Pazgatounsrit Benn4UHbI. OLIeHUBATh NPUOIMKEHHOE 3HAUEHUE
MaTtepua. BEJIMYUMHBI.

72. |Knaccudeckoe ornpeesieHHe BEPOATHOCTH 1

73. |Knaccudeckoe ornpeesieHie BEPOATHOCTH 1 IMpoexTop,
npe3CHTalus.

74. |Knaccudeckoe OmnpeesieHHe BEPOATHOCTH 1 IIpoexrop,
Ipe3CHTaAlUA

75. |HauanbHbIEe CBEJCHHS O CTATUCTUKE 1

76. |HauanmbHbIe CBEJCHHS O CTATUCTUKE 1 IIpo800ums OTBITHI CO CITyIaifHBIMU UCXOAaMu. [10SCHAT U
HpOCKTOp, 3aI11MChIBATh (l)OpMyJ'Iy HaxXOXIACHUA 4aCTOThI cnyqaﬁHoro

77 HauvanpHbIE CBCIACHUS O CTAaTUCTUKE 1 MIpe3CHTalUA. coObITHs. ONMUCHIBATH CTaTUCTUYCCKYIO OLICHKY BCPOATHOCTHU

ciy4aitHOTo coOBITHsI. HaxomuTh BEpOsSTHOCTD CIy4aifHOTO




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

Paznarounserit
78. |KonTpoabHasi padora Ne 4 mo teme: MATCDHAT OdopmirsaTs HHGOPMAITUIO B BUIE TAOINI[ M JHATPaMM.
«JIeMeHThI MPUKJIATHOH MATEMATHKH» p M3Biexats nHOOPMAITHIO W3 Ta0IHIl U quarpaMM. HaxoauTs u
NPUBOAUTL MPUMEPBI UCTIOJIB30BAHUA CTATUCTUUCCKUX
XapPaKTCPUCTUK COBOKYITHOCTU JAHHBIX: CPCAHCC 3HAYCHUC,
MOJIa, pa3Max, MeIMaHa BIOOPKH
79.  |YuCnoBbIE MOCIEN0BATENBHOCTH IIpoekrop, IIpusooums npumepul. IOCIENOBATEIbHOCTEN; YUCIOBBIX
NPE3CHTALMS. MOCJICIOBATEILHOCTEH, B YaCTHOCTH apU(PMETHISCKON 1
80. |YHwucioBbIE MOCIEIOBATENBHOCTH Paznarounbrit rEOMETPUIECKOM MPOTPECCHil; UCTTOIB30BAHUS
Marepual MOCJICIOBATEILHOCTEH B pealibHOM KU3HHU; 33124, B
81. |Apudmernyeckas nmporpeccus IIpoexrop, KOTOPBIX PacCMaTPUBAIOTCSI CYMMbI ¢ OECKOHEUHBIM
HIPC3CHTALMA. YHCJIOM CJaraeMbIX.
82. |ApudmeTnueckas nporpeccus Onucwieams: TOHATHUS IIOCJIEN0BATEILHOCTH, YWIeHA
. MOCJICIOBATEILHOCTH; CIIOCOOBI 3a/TaHHsI
83. |Apudmerndeckas nporpeccus Pa3znarounbiit I0CJIEI0BATEILHOCTH.
MaTepHail Bviuucnams 4ieHbl 0CIe10BaTeIbHOCTH, 3aJaHHON
84. | Apndmernteckas mporpeccus (GopMyJI0ii N-TO YIeHa UM PEKYPPEHTHO.
o |C . — - Dopmynuposamu:
MMa N TIEPBBIX WICHOB apu(hMETHUCCKOM .
: y P CHOB ap(MeTHYeCKO POCKTOD, onpeodenenus: apuPMETHIECKON POrPECCUH,
NpOrpeccHu NPE3EHTaLHUA. o )
C — F€OMETPUYECKON MTPOTPECCUH;
86. yMMa N MIEPBLIX WICHOB apu(MeTHHIeCKoi . C601icmea 4JIEHOB TEOMETPUUECKON U apu(hMETUIECKON
IPOTPECCHH PazngaTounsrit MporpeccHii
87. |CymMa N mepBbIX YWICHOB apuPMETHUECKOM Marepual 3adasams ApUGMETHIECKYTO H TEOMETPHIECKYTO
porpeccnu IPOrPECCHH PEKYPPEHTHO.
88. |['eomerpuueckas mporpeccHs TpoexTop, 3anucvieamo u noscrsamos HOPMyIIbl OOILETO YICHA
59T [PCSCHTATLNA. apuMeTHUIECKON U TeOMETPUUECKOM MPOTPECCHIA.
- |1 eoMeTprHeCKast POTpeccus p . 3anucvieamsv u dokazvieams. GOPMYITBI CYMMBI N TIEPBHIX
a3aTOYHBIN . . .
- YJICHOB apu(PMETUIECKON U TEOMETPUUYECKOM MPOTPEeCcCUii;
90. |I'eomeTpuueckas mporpeccus MaTepHua 9
(hopMmyITbl, BRIpaXKArOIIUE CBOMCTBA YWICHOB
v apU(PMETUYECKON U TEOMETPUUECKOM MTPOTPECCUM.
91. |CymMa N mepBBIX YJICHOB F€OMETPHUECKOM ITpoekrop, pud pucee POTp o
Buiuucniams cymmy 6€CKOHEYHOM T€OMETPUUECKON
IIPOrPECCUN MIpE3EHTALHS. -
= = MPOTPECCUH, Y KOTOPOU
92. |Cymma N nepBbIX YJIEHOB T€OMETPUYECKOM Paznarounsri 1q]<1
IPOrPECCUU Marepual '
C S ——— S —————" [IpencransaTe OECKOHEYHBIC TTIEPUOANUECKHIE TPOOH B
MMa
93. y cc p IpoexTop, BHUIE OOBIKHOBEHHBIX

pOrpeccuu, y Kotopoi | q | < 1

MIpe3CHTalUA.




[Ipocsemenue, 2010.

YcTHBIE 3aHATHS IO MAaTEMATHKE B CTApIIMX Kaccax.
[Tocobue mst yautens.A. . Kononos/ «Ctonerue»/Mocksa,
1997

94. |Cymma 6eCKOHEYHOH TeOMETPUUIECKOM 1 Paznarouneri
POrpeccuu, y KoTopoi | q | < 1 Marepual
05. |KonTpoJibHasi padoTa Ne 5 mo teme 1 PazpgaTounsriit
«UncaoBble mocjiea0oBaTeJIbHOCTH)) MaTCpHral
IMoBTOpEeHUe U cucTeMaTH3aMA YueOHOro MmaTepuaia. (7 4.)
96. |YmpaxxHeHus 11 MOBTOpeHHS Kypca 9 1 O0600uMTh MPHOOPETEHHBIC 3HAHNS, HABBIKM M YMEHUS 32
KJ1acca AM 9 kiacc.
97. |Ynpaxnenus mis mosropenns kypca 9 1 M Hayuutscs HpI/IMeHSITI: pUOOpETEHHBIC 3HAHMS, YMEHUS,
Kjacca HAaBbIKH, B KOHKPETHOU ACATCIbHOCTH.
08. |YmpaxkHeHus A7 MOBTOpEHUs Kypea 9 1 M
KJj1acca
99. |YmpakHeHus A7 TOBTOpEHuUs Kypea 9 1 M
KJj1acca
100. |YrpaxHeHwus 1S MOBTOpeHus Kypca 9 1 M
KJiacca
101. |YupaxHeHwus IS OBTOpeHUs Kypca 9 1 M
KJiacca
102. HNToroBasi KOHTpoJibHasi padoTa Ne6 1 PaznatodmbIit
MaTepual.
4. OO6omarolee MOBTOPEHUE B Kypce alireOpbl OCHOBHOM
VIIl. Onucanue yueoHO — MEeTOAMYECKOT0 U MATEPHAIBHO - mxonsl/ E.A.Cemenko/KpacHogap:Ky6I'V, 2002
TEXHUYeCKOro obecrnedeHusi 00pa3zoBaTeIbLHOM 5. OCHOBBI CTATUCTUKH H BEPOSTHOCTH/
AeATEJbHOCTH E.A.byaumoBuy/Mocksa: [Ipoda, 2008
6. Maremaruka B pebycax, KpocCBOpAax, YaHBOP/IaxX,
IleuyaTHble MocoOOMsI: kpunrorpammax, 7 kinacc/C.C.XynamaBa/Mocksa: [1IkonpHas
npecca, 2003 («bubmmoTeka xypHana «MaremaTuka B
denepabHBIN rOCy1apCTBEHHBINM 00pa30BaTEIbHBIN IIKOJIE BhIM.23)
CTaHAapt o0uero oopasoBaHusL. 7. Inuypun JI.®. 3a ctpanuiiamu yueOHMKa anreopsl/
HpI/IMepHBIe ImporpaMMbl OCHOBHOI'O o01iero O6pa3OBaHI/I$I. .H(DHI/IIIypI/IH — M: HpOCBGIHCHI/Ie, 1991.
Matematuka.-(CTaHIapThI BTOPOTrO MOKOJICHNMS).-M: 8. ®opmHpoBaHNE BHIYMCIUTEIBHBIX HABBIKOB HA YPOKaXx

MmateMaTuku 5-9 xknaccel/H.H. Xnesntox/ M.:Unekca, 2011
JInHKMS Y4eOHO-MEeTOIHYEeCKHX 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.

Mepansik, B.b.ITononcknii, M.C. fkup. — M.: Bentana —
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.

. Anre0pa — 8 kjacc:IuAaKTUYECKUE MAaTepUabl: MOCOOUe sl
ydammxcsi o011eo0pa3oBaTeIbHbIX YUPEKICHUN/

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

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

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

. AnreOpa — 9 kiacc: y4eOHUK JIJIS ydaluxcs

o011e00pa3oBaTeNbHbIX yupexaenuit/ A.I'. Mep3isik,
B.b.ITononckuit, M.C.SIkup. — M.: Benrana — ['pad, 2014.

. Anre6pa — 9 KJacc: AUIAKTHYCCKUC MATCPHUAJIbIL: rmocobue

JUISL yYaIuxcs 00111e00pa3oBaTesIbHbIX YUPEKICHUN/
A.I''Mepansk, B.b.ITonouckuit, E.M.Pabunosuu, M.C. Sxup.
— M.: Bentana — I'pad, 2014.

. Anre6pa — 9 kiacc: metoaudeckoe nocooue/ E.B.byniko, A.T.

Mep3snsik, B.b.Ilomonckuii, M.C.Akup. — M.: Benrana —
['pad, 2014.

Texunueckue cpeacrsa oovuenus (cpeacrsa MKT)

HoytOyk.
NuTepakTuBHas q0CKa.
MyJIbTUMETUMHBIA TPOEKTOP.

DVD — nucku .

el NS

JIleMOHCTPAIIMOHHBIE TOCOOUS

=

Monenu reoMeTpudecKkux Guryp.
PaznaTounsiiit MaTepuan no paszaeiaMm aireopsl 7-9 ki

N

VIII. Ilnanupyemble pe3yabTaThl H3yUeHUs] YUeOHOT0 NpeaMeTa «Ajredpar

Ilo oxonuanuu uzyuenus Kypca y4auwjuiics 00NHCeH yMems.

Aureopa - 7

Hcnonvzosamo IIpH PCUHICHUHU MAaTCMAaTUYICCKUX 3a1a4, UX 000CHOBaHHMH U ITPOBCPKE HaﬁﬂeHHOFO PEIICHUSA 3HAHHE O:
- HATypPaJIbHbIX, LCJIbIX, PAIIMOHAJIIBHBIX, HPPAIUOHAJIbHBIX, I[GﬁCTBPITGJIBHBIX quciiax,



CTEIIEHU C HATYPAIbHBIMH IMOKA3aTEIIMU U UX CBOMCTBAX;

OJHOWICHAX U IMpaBUiIax 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;

CUCTEMaxX JIBYX JIMHEHHBIX YPABHEHUH C ABYMSI HEM3BECTHBIMU U METOJIaX UX PEILICHHUS.
8bINONHAMYb IEUCTBUA C OJHOWICHAMHU U MHOTOUYJICHAMU,;

V3Haeams 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 ABYMs HCU3BCCTHBIMHU MCTOJOM IMOACTAHOBKH WM MCTOAOM anre6pa1/1qec1<oro

CIIOKCHMUS,

peuiamsb TCKCTOBBIC 3aa491 € IIOMOIIIbIO JIMHEHHBIX ypaBHCHI/If/'I U CUCTEM,

HAxoO0ums PeNieHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX HUCITOIB3YIOTCS MaTeMaTHICCKHUE CPEJICTRA,;
cozoasams TPOAYKT (pe3yibTaT MPOSKTHOM JEATEIbHOCTH), JJIs M3YYCHUS M OMNHUCAHHUS KOTOPOTO HCIIOJIb3YIOTCS

MATCMAaTHYCCKUC CPCIACTBA.

yMmems IPeoOpa3oBbIBaTh AJIreOpanvyecKe BHIPAKEHUS, pellaTh YpaBHEHUS C OJTHOM epeMEeHHOM;
Haxoo0umsv 00NaCTh onpeaeseHns PyHKIUU, CTPOUTH rpadKH MPSIMON MPOMOPLIMOHATEHOCTH U IMHEHHON (QYyHKINU;

BblNOJIHAMDb HeﬁCTBHH HaJ CTCIICHAMMU C HATypaJIbHbIMU ITOKAa3aTCIISAMU;

8bINONHAMb CIIOKEHUE, BBIMUTAHUE U YMHOKEHUE MHOTOUYJIEHOB, PACKIIAbIBATh MHOTOWICHBI HA MHOKUTEIIH;
npumensams (POPMYIIbI COKPAIIEHHOTO YMHOKEHHUS B MPE0OPa30BaHUSX IIEITBIX BRIPAKEHU B MHOTOUJICHBI U B PA3JIOKCHHUH

MHOT'OYJICHOB Ha MHOKHTCIIN,

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

e Aure0pa -8

Hcnonvzosams nipu pelieHUN MaTEMaTHYECKUX 3a]1a4, UX 0OOCHOBaHUH U IPOBEPKE HAIIEHHOTO pEIeHUs 3HAHHE O:
- anredpandeckoi IpoOr; OCHOBHOM CBOWMCTBE JIPOOH;
- MpaBujax ACUCTBHI ¢ anredpandecKuMu IpoosimMu;



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

k .
- pyHKUMAX y=kx+b, y=x%, y= . » X CBOHCTBAX M rpadukax;

- TIOHSITUH KBAJIPaTHOTO KOPHS U apu(pMETUUECKOr0 KBAJPATHOTO KOPHSI;

- CBOMCTBax apu(PMeTHUECKUX KBAJIPATHBIX KOPHEH;

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

- dopmyIe aisi KOpHEH KBaipaTHOTO YpaBHEHUS,

- Teopeme Buera i npuBeAEHHOTO U 00ILIEr0 KBaIpaTHOI'O YPaBHEHUS;

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

- METOJI€ pElIeHHs IPOOHBIX pallMOHANIBHBIX YPABHEHHUIA;

- OCHOBHBIX METOJIaX PEUICHUSI CUCTEM PALIMOHAIBHBIX YPABHEHUH.

- coKpawjamu aredpandeckue Ipoou;

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

- UCNONIL308aMb CBOMCTBA CTENEHEH C LIEJIbIMU MOKA3aTEISIMU [IPU PELLICHUH 3a]1ay;

- 3aNUCHIBAMb YNCIIA B CTAHAAPTHOM BUJIE;

- 8bINOAHAMb TOXKIECTBEHHBIE TPEOOPa30BAHUS PALIIOHATIBHBIX BHIPAKEHUM;

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

- guluucaAms apuMeTHIecKue KBaJpaTHble KOPHH;

- npumeHsamMs CBOMCTBA apu(PMETHUECKUX KBaPATHBIX KOPHEW MPH PEIICHUH 33]1aY;

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

- peuwiamsb KBaJIpaTHbIE ypaBHEHHUS;

- npumeHams TeopeMy Buera npu perienuu 3aaay;

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

- pewiams NPOOHBIE YPABHEHMUS;

- pewiamsb CUCTEMBI PallMOHAIBHBIX YPaBHEHUH;

- peuiamsb TEKCTOBBIE 3a/1a41 C TIOMOIIbIO KBAJAPATHBIX U PAIlIOHAIBHBIX YPABHEHUH U UX CUCTEM;

- HaxoO0umv PEIICHUS «CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33a4, B KOTOPBIX UCIIOJIb3YIOTCSI MaTeMaTHUYECKHIE CPEICTBRA;

- co30agamsb TPOAYKT (pe3ynbTaT NPOEKTHOM [EATENbHOCTH), Ui HW3YYEHHs] M ONUCAHUS KOTOPOrO HCIHOJB3YIOTCS
MaTeMaTU4YeCKHUEe CPECTBA.



— YMETb BBIMIOJIHATH TOKJECTBEHHBIE IPEOOPA30BaHUS PALIMOHAIBHBIX BBIPAXKEHHI;

— HMETh IpeJCcTaBlIeHUE 00 UPPAIMOHATIBHBIX YNCIIAX, YMETh BBIIOIHSITH IPEOOPa30BaHUs, COAEPKALUX KOPHH;

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

— YMETBh pelIaTh JUHEWHbBIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBIL;

— MPUMEHSTH CBOMCTBA CTENEHU C LIEJIBIM MOKA3aTeJIEM B BBIYMCICHHUIX U TPEOOpa30BaHUSIX;

— HMETh HavyaJbHbIE MIPEJICTABICHHS O COOpE U TPYNIIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HAIJIAJHOM HHTEepIpeTaiyy.

o Auredpa-—9
Hcnonvzoeams nipu pelICHUN MaTeMaTUYECKUX 3a7a4, UX 0OOCHOBAHHUH U MPOBEPKE HAWJACHHOTO PEIICHUsI 3HAHHE O:

- CBOMCTBaXxX YMCJIOBBIX HEPABEHCTB;

- METOJIaX PEIICHUS JIUHEHHBIX HEPABEHCTB;

- CBOMCTBax KBaJIpaTUYHON (DYHKIIHH;

- METOJIaX PEIICHMS KBaJAPATHBIX HEPABCHCTB;

- METOJI€ UHTEPBAJIOB ISl PEUICHHS PAlUOHAIBHBIX HEPABEHCTB;

- METOJIaX PEIICHUS CUCTEM HEPABEHCTB;

- cBo¥icTBax M rpaduke GyHKIHU y = X" TpU HATYPATBHOM N;

- OMNPEAEICHUN U CBOWCTBAX KOPHEW CTEIECHU N;

- CTENEHAX C PallMOHAJIBLHBIMM MTOKA3ATENSIMHA U UX CBOMCTBAX;

- OMPEICJICHUH U OCHOBHBIX CBOMCTBax apupMeTHUEeCKOM mporpeccunt; hopmyJie sl HAX0XKIACHUSI CyMMBI €€ HeCKOJIbKUX TEPBbIX
YJICHOB;

- OTPE/ICICHUN U OCHOBHBIX CBOMCTBAX T€OMETPUUECKOM Mporpeccuu; GopMysie Ajisi HAX0XKICHUSI CyMMBbI €€ HECKOJIBKUX TEPBBIX
YJICHOB;

- (hopmyie i1 CyMMbl 0€CKOHEYHOM reOMeTPUUYECKOM MPOrpPecCu CO 3HaMEHATEIEM, MEHBIIIMM 110 MOJTYJIO €THHHUIIBI.

- Ucnonv3o6amsb CBOMCTBA YHUCIOBBIX HEPABEHCTB JIJIs MPE0Opa30BaHMs HEPABEHCTB;

- 00Ka3vleamb MPOCTEHIITNE HEPABCHCTBA,;

- pewiams JIMHENHBIC HEPABEHCTBA,

- cmpoums TpaPuK KBAAPATUIHOW (PYHKITUU U UCTIOIB30BaTh €T0 MPU PEIICHUH 3a/1a4;

- pewiamsb KBaJApaTHbIC HEPABECHCTBA,

- pewiamsb pallMOHAJIbHBIE HEPABEHCTBA METOJIOM NHTEPBAJIOB;

- peuiams CUCTEMBI HEPABEHCTB;

- cmpoums rpaduk GYHKIMK Y = X" [PHU HATYpPaLHOM N M UCIIOJIb30BaTh €ro MPH PEIICHUH 33713y,



HaxoO0ums KOPHU CTETEHU N,

UCNOIb308aMb CBOMCTBA KOPHEW CTENEHH N IPH TOXKAECTBEHHBIX IPEOOPA30BAHUSAX;

HaxoO0umsv 3HAYEHUS CTENEHEN C pallMOHAIbHBIMH ITOKA3aTESIMU;

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

Haxooums CyMMy O€CKOHEYHON IreéOMETPUUECKON IPOrPECCUU CO 3HAMEHATENIEM, MEHBIIIUM 10 MOAYJIIO €IMHHULIBI,

HAaxo0ums PEeUIeHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX MCIIOJIb3YIOTCSI MAaTEMATUYECKUE CPEIICTBA;
co3oasamsv TPOLYKT (pe3ysbTaT NPOEKTHOM NEATEIbHOCTH), JUIsl M3YyYEHUS M OIHCAHUS KOTOPOrO HCIIOJb3YIOTCS
MaTeMaTUYECKUE CPEJICTBA.



