PABOYAS TITPOI'PAMMA «AJII'EBPA»

7-9-i1 ki1accnl
[Iporpamma cocTaBiieHa B COOTBETCTBUU C TpeOoBaHUsIMU DeepallbHOTO rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa BTOPOTO
MTOKOJICHHSI OCHOBHOTO 001I1ero 00pa3oBaHus 10 MaTEMAaTHKE:

— ®enepansHoro I'ocynapctBenHoro OOpazoBarenbHoro CTaHmapTa OCHOBHOrO oOmiero obpasoBanus (mpuka3 MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 nexadps 2014 rona Nel897);

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

— COopHHKa HOPMATUBHBIX JOKyMEeHTOB. Matemartuka / [IporpamMmma moAroToBiieHa HHCTUTYTOM CTPATETUYCCKUX HCCIICTOBAHUN B
obpazoBanuu PAQO. Hayunbsie pykoBogutenu — wieH-koppecnonaeHT PAOA. M. Konnpakos, akagemuk PAO JI. II. Ke3uHa,
CocraButens — E. C. CaBunoB./ M.: «IIpocBemenuey, 2012;

— TlpumepHoit mporpamMmbl 1o Kypcey anredpbl (7 — 9 kiacchl), CO3IaHHONM Ha OCHOBE €IMHOM KOHIICTIIMH TpErojaBaHus
MaTeMaTUKu B cpenHed mmkoisie, paspadoranHoit  A.I.Mepsnsakom, B.b.Ilononckum, M.C.SAxupom, JI.A. HomupoBckum,
BKJIFOYEHHBIX B cucTeMy «AnroputMm ycrnexa» (M.: Benrtana-I'pad, 2014) u obecnieuena YMK st 7-9-ro kiaccoB «Anredpa —
T», «Anredpa — 8» u «Anredpa — 9»/ A.I'.Mep3nsk, B.b.Ilononckuii, M.C SAxup/M.: Benrana-I'pad, 2014.

B naHHBIX NMOKyMEHTax YYMUTBHIBAIOTCS OCHOBHBIE WU W TojioskeHusi [Iporpammbl pa3Butusi U (HOPMUPOBAHUS YHUBEPCAIBHBIX
y4eOHBIX JMEHCTBHM JJI1 OCHOBHOTO 00IIero oopasoBanus. Co3HATEIHHOE OBJAJICHUE YYAITUMUCS CUCTEMOM alNreOpanyecKuX 3HAHUN U
YMEHHI He0OX0IUMO B TIOBCETHEBHOM KU3HU JIJISI U3yUEHHS] CMEKHBIX TUCITUTUIMH U MPOJIOJIKEHHSI 00pa30BaHHUSL.

[TpakTrueckass 3HAUUMOCTD IITKOJIEHOTO Kypca anreOpbl 00yCIIOBICHA TEM, U4TO €€ 00BEKTOM SIBIISTFOTCS KOJTMYECTBEHHBIC OTHOIIICHHS
JICUCTBUTEIBPHOTO MHpa. MaremaThueckas ITOATOTOBKAa HEOOXoauMa s TOHWMAHWS TPUHIIMIIOB YCTPOMCTBA M HCIIOJIb30BAHUS
COBPEMEHHOW TEXHUKH, BOCTIPUATHS HAYYHBIX U TEXHUYCCKUX TMOHITHHA W WacH. MaTemaTnuka sIBISIETCS S3bIKOM HayKW M TeXHHKHU. C e
TTOMOIITBIO MOJISITUPYIOTCS U M3yUYaIOTCs SIBJICHUS U TIPOIIECCHI, TPOUCXOASINNE B TIPUPOJIC.

Anrebpa SBISICTCS OJHUM W3 OTIOPHBIX MPEIMETOB OCHOBHOM IITKOJIBI: OHA 00ECTIeUMBaeT M3yUYCHHE APYTUX TUCIHUILIMH. B mepByro
oYepelb 3TO OTHOCUTCS K IMpEIMeTaM €CTeCTBEHHO — HAyYyHOro IWKJIA, B YaCTHOCTU K (U3MKe, HHPOopMaTHKE. Pa3BUTHE JTOTHUECKOTO
MBIIIICHAS YYaIIuXcsl MpU 00ydeHUH anreOpe CrocoOCTBYET YCBOCHHMIO MPEIMETOB T'yMAaHHTAPHOTO IWKia. [IpakThdyeckue ymMeHUs U
HABBIKU aJIT€OPanyecKoro xapakrepa HeoOXOUMBI JUIS TPYAOBOM 1 TPO(HEeCCHOHATFHON TIOJITOTOBKY IMIKOJIHHUKOB.

PasButne y ydanmxcs mpaBHIBHBIX MPEJACTABICHUN O CYITHOCTH M MPOUCXOXKACHUN aireOpandeckux aOCTPaKIMid, COOTHOIICHUU
pEAIbHOTO M UICATHLHOTO, XapaKTepe OTPAKCHUS MATEMaTHYEeCKON HAYKOMW SIBJICHUH W MPOIIECCOB PeaIbHOTO MUPa, MECTE alreOphl B CH-
CTeM€ HayK W POJII MaTeMaTHYECKOTO MOJICIUPOBAHUS B HAyYHOM IO3HAHWU M B MPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUAIIUXCS ¥ KAYECTB MBIIIICHHSI, HEOOXOAUMBIX JJIs IalTallii B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIIECTBE.

TpeOyst OT yyammxcsi YMCTBEHHBIX M BOJIEBBIX YCWJINN, KOHIICHTPAIIMM BHUMAHMS, aKTUBHOCTH Pa3BUTOTO BOOOpaKEHMsI, anredpa
pa3BUBACT HPABCTBEHHBIC YEPThI JIMUYHOCTH (HACTOWYMBOCTD, LIEICYCTPEMIICHHOCTh, TBOPUECKYIO aKTHBHOCTh, CAMOCTOATEIHHOCTh, OT-



BETCTBEHHOCTb, TPYJ0JI00UE, AUCHUILUIUHY M KPUTHYHOCTh MBIIUICHUS) U YMEHHE apryMEHTHPOBAHO OTCTaWBAaTh CBOM B3IJIAJBI U
yOEXKIeHUs, a TAKKE CITOCOOHOCTh NPUHUMATh CAMOCTOSITEIbHBIE PELLICHUS.

Nzyuenne anredpbl, PyHKIMIA, BEPOATHOCTH U CTATUCTUKH CYIIECTBEHHO PAaCIIMpPSIET KPYro30p ydalluxcs, 3HAKOMS UX C MHIYK-
uel u aenykiuei, 00001eHneM 1 KOHKPETH3aIMel, aHaIu30M U CUHTE30M, KiIaccu(uKalme u cucreMaTu3aiueii, abcTparupoBaHu -
€M, aHaJloTueil. AKTUBHOE HCIIOJIb30BAHUE 33]1a4 Ha BCEX JTalax y4eOHOIo Ipolecca pa3BUBAET TBOPUECKHE CIIOCOOHOCTH UIKOJIbHU-
KOB.

N3ydenne anreOpbl Mo3BoOJsIeT (GOPMUPOBATH YMEHMSI M HABBIKM YMCTBEHHOIO TpyJa — IIJIAHUPOBaHUE CBOEH PadOTHI, MOUCK
paloOHaIbHBIX IyTEHl €€ BBIOJHEHUS, KPUTHUYECKas OIEHKa pe3yibTaToB. B mporecce n3ydeHust anreOpbl IIKOJBHUKH JIOJIKHBI
HAY4YUTBCSl M3JIaraThb CBOM MBICJIM SICHO M MCUEpIBIBAIOLIE, JAKOHMYHO U EMKO, IPUOOPECTH HAaBBIKM YETKOIO, aKKypaTHOTO H
IPaMOTHOT'O BBIIIOJIHEHUS MATEMATUYECKUX 3AIIUCEH.

Bakneiiiel 3a1aueii IKOIBHOTO Kypca anreopsl ABISIETCS pa3BUTHE JIOTHUECKOTO MBIIUIEHUS ydamuxcs. Camu 0OBbEKThl MaTeMa-
TUYECKUX YMO3aKJIIOUEHUN U MPUHATHIE B aJireOpe MpaBuila UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUI 0OOCHOBBI-
BaTh U JOKAa3bIBaTh CYXKICHHUs, IPUBOJNUTH YETKUE ONPEACIICHUS, PA3BUBAIOT JIOTUYECKYIO HHTYHIIMIO, KPATKO M HATJIAIHO PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUHN U y4yaT X NMPUMEHEHHIO. TeM cambIM anredpa 3aHMMAaeT OJHO U3 BEAYIIMX MECT B (POPMHUPOBAHUU
Hay4YHO-TEOPETUYECKOTO MBIIUICHUS IIKOJIbHUKOB. PacKpbiBasi BHyTPEHHIOI TApMOHHUIO MAaTEMAaTHKHU, (POPMHUPYSI TOHUMAHUE KPAaCOThl U
U3SIIECTBA MATEMATUUECKUX PACCYKICHH, anreOpa BHOCUT 3HAUUTENIbHBIN BKIIA]l B 3CTETUYECKOE BOCIIUTAHUE YUAIIUXCS.

|. IlToscHUTEIBbHASA 3ANMMCKA

Kypc anre6pst 7 — 9 kiaccoB sBiisieTcst 6a30BbIM JIJI1 MATEMAaTUYECKOTO 00Pa30BaHuUs U Pa3BUTHUS TKOJIBHUKOB. AJreOpanyeckue
3HAHUS HEOOXOJMMBI JIJIsi M3YUYEHUs reoMeTpun B 7 — 9 kiaccax, anreOpbl 1 Maremarudeckoro aHaiam3a B 10 — 11 kimaccax, a Takxke
M3Y4YEHUSI CMEXHBIX JUCHUIUIMH. [Ipy 5TOM YYUTHIBAIOTCA JOMHUHHUPYIONIUE HJEM M TIOJIOKEHHUS TPOTPAMMBI Pa3BUTHS U
dhopMUpOBaHUS YHHBEPCAIbHBIX YUEOHBIX JEHCTBUM JIJIT OCHOBHOI'O OOIIETO 0Opa3oBaHMs, KOTOpPhIE 00eCIednBarOT (HOPMUPOBAHUE
POCCHICKON TpakIaHCKOW HWACHTUYHOCTH, KOMMYHHMKATHUBHBIX Kaue€CTB JIMYHOCTH M CIIOCOOCTBYIOT (HDOPMHUPOBAHUIO KITFOUEBOM
KOMITETEHLIUH — YMEHUSL YUUMbCAL.

B ocHOBY Hacrosiel nporpaMmbl mojiokeHo DyHIaMeHTalIbHOE SAPO COoAepKaHUs o0IIero oOpa3oBaHuUs, TpPeOOBaHUSA K
pe3yJbTaTaM OCBOCHHUS 00pa30BaTEIbHOM MporpaMMbl OCHOBHOIO OOIIEro o0Opa3oBaHMs, NpeACTaBlIeHHbIE B QeaepaibHOM
rocyJIapCTBEHHOM OO0pa3oBaTeIbHOM CTaHJapTe OCHOBHOIO OOIEero o0pa3oBaHMs, ¢ YYETOM MPEEMCTBEHHOCTH C MPUMEPHBIMU
nporpaMmaMu JJi Ha4aldbHOTo 00IIero o0pa3oBaHus 10 MaTEMATHUKE.

[IpakTryeckas 3HaYMMOCTh IIKOJBHOTO Kypca aiareopbl 7— 9 KJIacCOB COCTOMT B TOM, UTO MPEAMETOM €r0 U3YyUCHHS SBIISIOTCS
KOJINYECTBEHHBIE OTHOIIEHUS U MPOIECCHl PEajbHOTO MHUpPA, ONMHUCAHHBIE MAaTEeMaTHYECKUMHU MOJACISIMU. B coBpeMeHHOM 001ecTBe



MaTeMaTHYecKas MOATOTOBKa HEOOXOAMMAa KaKIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BceX cdepax ueIOBEeYecKOil
JESITeIbHOCTH.

OnHOM M3 OCHOBHBIX I€Je M3yueHUusl anreOpbl sSBISETCS pa3BUTHE MbIIUIEHUS. B mporecce uzydenus anreOpsl Gpopmupyercs
JIOTUYECKOE U aJTOPUTMUYECKOE MBIIUICHUE, a TaKKe TaKhUe KadecTBa MBINUICHHUS, KaK CHJIa U THOKOCTb, KOHCTPYKTUBHOCTH H
KPUTUYHOCTb. [Ing ajmanTanuu B COBPEMEHHOM MH(OPMALIMOHHOM OOIECTBE BaXXHbIM (PakTOpoM sBieTCA (popMHpOBaHUE
MaTEMaTUYECKOTO CTUJISI MBILUICHUS, BKJIIOYAIOIIETO B c€0s1 MHAYKIUIO U IEAYKINI0, 0000IIeHNEe U KOHKPETHU3AlUI0, aHAJIU3 U CUHTE3,
KJIaCCU(PHUKALMIO U CUCTEMATU3AlINI0, a0CTparupoBaHUe U aHanoruo. T

OOyueHnue anreOpe Aa€T BO3MOYKHOCTh YYalllUMCS HAYYMThCS IUIAHUPOBATH CBOIO JIEATEIBbHOCTb, KPUTHUUYECKU OLEHUBATh €&,
IPUHUMATh CaMOCTOSITENIbHBIE PEILIEHUS, OTCTauBaTh CBOU B3IJISABI M YOEXKICHUs. Ydaliuecs, B MpoIecce N3YYeHUs aareOpbl, ydarcs
U3JIaraTh CBOU MBICIIH SICHO U MCYEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBIMIOJIHEHUSI MAaTEMAaTUYECKUX 3aIUCEH,
[P STOM KCIIOJIb30BaHNE MATEMATHUECKOTO S3bIKa TIO3BOJISICT Pa3BUBATh Y IMIKOJIFHUKOB TPAMOTHYIO YCTHYIO M IUCHMEHHYIO PEYb.

dopmupyer y ydammxcs THpeicTaBieHue o0 anredpe Kak 4YacTH OOIIeYeTOBEYECKOW KyIbTYphl M 3HAKOMCTBO C HCTOpUEH
pa3BUTHs anreOpbl Kak HayKd. 3HAUYUTEIbHOE BHUMAHUE B M3JIOKEHWU TEOPETHUECKOTO MaTepuaja Kypca yIelsieTcsl ero MOTHBAlIWH,
PACKpBITHIO CYTH OCHOBHBIX MOHSTHH, HAeH, mMeToaoB. OOyuyeHue MOCTPOEHO Ha 0aze TEOpUM pPa3BHUBAIOLIETO OOYYEHHUs, YTO
JOCTUTAETCA OCOOCHHOCTSIMHU M3JI0KEHHSI TEOPETUIECKOTO MaTepualia U YIpakKHEHUSMU Ha CpaBHEHHWE, aHAJIU3, BbIIEJICHHUE TJIAaBHOTO,
YCTaHOBJICHHE CBs3el, Kiaccupukanuio, o0oOmeHne u cucreMaruszanuio. Oco00 aKUEHTHUPYIOTCS COJEpKATEeIbHOE PACKPBITUE
MaTEMaTHYECKUX TIOHATHH, TOJKOBAHME CYNIHOCTH MaTEeMaTHYeCKHMX METOJOB © 00JacTM WX TPUMEHEHHUS JAEMOHCTpalus
BO3MOXKHOCTEH MPUMEHEHUS! TEOPETUUECKUX 3HAHUM JJIs PeIleHUs] pa3HOO0pa3HbIX 3a7au MPUKIAJHOTO XapaKTepa, HapUMep peLeHHs
TEKCTOBBIX 3aJ]1a4, JIEHEXHBIX M MPOIEHTHBIX PacuyeToB, YMEHHE IO0JIb30BATHCS KOJUYECTBEHHON HMH(pOpMaiueil, npeacTaBieHHON B
paznuuHbIXx (opmax, ymeHue uutath rpaduku. Oco3HaHUE OOIIEro, CYIIECTBEHHOTO SBJISIETCSI OCHOBHOW 0a30i [JIsi pEIICHHUS
yrnpaxHeHui. BakHO NpUBOIUTH A€TajbHbIE MOSICHEHHS K PEIICHHUIO TUIOBBIX YNPaXXHEHWH. DTHUM pacKpbIBaeTcs CyTh METOJa,
M0JIX0/1a, MPEeAJIaraeTcs alrOpyUTM WM IBPUCTUYECKAsl CXEMa PEIleHUs yIPaKHEHUH ONPEeeNIEHHOr0 TUIIA.

B ocHOBy HacTosimieli mporpamMmbl TIOJOXKEHBI TEAaroTHYeCKHe W IUJAKTUYECKUE MPHUHIMIBI BapUATUBHOTO Pa3BUBAOIIETO
oOpa3oBaHMsI, M3JO0KEHHBICE B KOHIENIMH 00pa3oBaTeNbHON mporpaMMmbl «llepcrekTuBHAs INKOJa», U COBPEMEHHBIC IHIAKTHKO-
MICUXOJIOTHYECKHUE TEH/ICHIINH, CBSI3aHHbIC C BApHATHUBHBIM Pa3BUBAIONINM 00pa3oBanrueM u TpedoBanusmu OI'OC.

A. JIMYHOCTHO OPHEHTHPOBAHHBbIE NPUHIUNBI: TPUHIUN aJANTABHOCTH, MPUHIUI DPA3BUTHS; TPHUHIUI KOM(OPTHOCTH
npoiiecca 00yyeHusl.

b. KyJbTypHO OpHEeHTHpPOBAHHbIE NMPUHIMIBI: TPUHIUN [EJIOCTHOW KApTHUHBI MHUPA; MPHUHIUI IEIOCTHOCTH COACPKAHUS
oOpa30BaHMsl; MPUHIIUII CUCTEMATUYHOCTH; MPUHIUI CMBICIOBOTO OTHOIIECHUS K MHUPY; MPUHIIMII OPUEHTUPOBOYHON (QYHKIIUU 3HAHMIA;
MPUHIIMII OTIOPHI HAa KYJIBTYPY KaK MUPOBO33PEHHUE U KaK KYJbTYPHBII CTEPEOTHII.



B. JlesiTe IbHOCTHO OPUEHTHPOBAHHBbIE MPUHUMIbI: IPUHIUN 00YUYeHUsI JESTEIbHOCTH; MPUHIIUI YIPABISIEMOT0 Mepexoaa oT
AESTeIbHOCTY B Y4YEOHOM CHUTyallMd K JESATEIbHOCTH B JKMU3HEHHOW CHUTyallMd; MPUHIUI Iepexoia OT COBMECTHOM Y4eOHO-
MO3HABATEIBHON JEATENPHOCTH K CAMOCTOATENFHOM AESITENbHOCTH y4Yallerocs (30Ha ONFpKalIero pa3BUTHS); MPHHIIMII OMOPHI Ha
MPOLIECCHI CIOHTAHHOTO PA3BUTHSL;, IPUHIMI (POPMHUPOBAHUS MOTPEOHOCTH B TBOPUYECTBE U YMEHHI TBOPUECTBA.

MaremaTtudeckoe 06p330BaHI/Ie SBIIIETCS 00SA3aTCILHOM M HEOTHEMJIEMOM YaCThIO O6HI€I‘O O6paBOBaHI/I5{ Ha BCCX CTYIICHAX
IITKOJIBI. O6yquHe MaTEMaTUKE B OCHOBHOM IIKOJIE HAIIPaBJICHO Ha JOCTHKCHHUC CJIICAYIOIIUX L;efzed:

1) 6 Hanpasnenuu TIUYHOCMHO20 PA3GUMUSL:

e @dopMHpOBaHUE MPEACTABICHUN O MaTEMaTHKE KaK 4acTh OOLIEYEIOBEUECKON KYJbTYphl, O 3HAUMMOCTH MAaTEMaTHKU B
Pa3BUTHH LIMBUJIM3ALMU U COBPEMEHHOIO O0IIECTBA;

e Pa3BuTHe JOrMYECKOTO U KPUTUUECKOTO MBILIJIEHUS, KYJIbTYPhI pEUYH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

e @OpMHpPOBAHUE WHTEUIEKTYaJJbHOM YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOJOJECHUIO MBICIUTENbHBIX
CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIbITA;

e BocnuraHue KadyecTB JIMYHOCTH, OOECHEUMBAIOIIMX  COLMAJIBHYIO  MOOWJIBHOCTh, CIIOCOOHOCTh  MPUHUMATh
CaMOCTOSITEIIbHBIC PELICHNS;

e @OOopMHPOBAHUE KAUYECTB MBIIUICHHS, HEOOXOAUMBIX JJIA aJJaliTallid B COBPEMEHHOM MH(POPMALIMOHHOM OOLIECTBE;

e Pa3BuTue nHTEpeca K MaTEMaTUYECKOMY TBOPUYECTBY M MAaTEMAaTHUYECKUX CIIOCOOHOCTEN;

2) 6 MemanpeoMemHOM HANPABGICHUU!

e PaszButue npencraBieHui 0 MaTeMaTUKe Kak opMe OMMCAHUS U METOJI€ TIO3HAHUS JIEUCTBUTEIILHOCTH, CO3/JaHUE YCIOBUMA
JUTSl IPUOOPETEHUS MEPBOHAYAIBHOTO ONBITA MATEMATHYECKOTO MOJIETUPOBAHNUS;

e @dopMHpoOBaHHE OOLIMX CHOCOOOB HMHTEIUIEKTYaIbHOW MAESTENbHOCTH, XapaKTEPHBIX [JIsi MAaTEMaTUKA M SBISIIOLIUXCS
OCHOBOM MO3HABATEJILHON KYJIbTYpPbl, 3HAUUMOM JJI Pa3IMYHBIX cep YeTOBEUECKOMN NeSITeIbHOCTH;

3) 6 npeomemHom HanpasieHuu.

e OsnajgeHne MaTeMaTUYECKUMH 3HAHUSIMA W YMEHHSIMH, HEOOXOIWMBIMHU IS TPOJOJDKEHUS OOpa3oBaHUS, H3yUCHUS
CMEXXHBIX TUCUUIUIMH, TPUMEHEHHUSI B IOBCEHEBHOM KU3HU,

e Co3manue ¢GyHIAMEHTA IJII MAaTEeMAaTHUYECKOTO Pa3BUTHSA, (HOPMHUPOBAHMSI MEXAHH3MOB MBIIIUICHUS, XapPaKTEPHBIX IS
MaTeMaTUYECKON IEATEIbHOCTH.

B opranuzanuy y4eOHO — BOCHIMTATENIBHOIO MPOIECCAa BAKHYIO pOJib UTparoT 3a1aur. OHU SBISIOTCS W LENbI0, U CPEICTBOM
oOydeHusi. BaXHbIM yCIIOBHEM NpPaBWJIBHOW OpraHM3alldyd 3TOTO IMpoliecca SIBISETCS BBIOOP palMOHAIBHOM CUCTEMBI METOJOB U
npueMoB 00y4eHHUs, CIEIU(PUKN PEIIaeMbIX 00pa30BaTEIbHBIX U BOCIUTATENbHBIX 3a7a4.



HCJ'H)IO N3Yy4YCHUA KypCa MAaTCMATHKC B 7 - 9 Kmaccax SIBISETCS Pa3sBUTHUC BBIYHCIUTCIIBHBIX YMeHI/Iﬁ A0 YPOBHS, ITO3BOJIAIOIICTO
YBCPCHHO HCIIOJIB30BATh MX IIPpU PCHICHUU 3ada4 MATCMATHKHW W CMCKHBIX IIPCAMCTOB, YCBOCHHC aIlllapaTa ypaBHeHI/Iﬁ N HCPABCHCTB
KaK OCHOBHOI'O CpCACTBA MAaTCMATHYCCKOT'O MOACIIMPOBAHHNA 3ada49, OCYIICCTBJIICHHUC q)YHKHHOHaJILHOfI IIOATOTOBKH IIKOJIBHHUKOB. Kpr
XApaKTCPHU3YCTCA ITOBBIIICHHUCM TCOPCTHUYCCKOI'O YPOBHA O6y‘{CHI/IH, IMOCTCIICHHBIM YCUIIUCM POJIM TCOPCTHUUCCKHUX 0606[H€HPIﬁ 151
ACAYKTHUBHBIX 3aKJIFOYCHUM. HpI/IKJIaI[Ha}I HaIIPaBJICHHOCTDL PACKPBIBACT BO3MOKHOCTD U3y4dTh U PCIIATh IIPAKTHYCCKUC 3a1a4H.

B ocHOBe MOCTpoeHMs JaHHOTO Kypca JEKUT UAesl TyMaHU3aluu 00y4eHHs, COOTBETCTBYIOLIAsi COBPEMEHHBIM NPEACTABICHUSIM O
LEJAX MKOJIBHOTO 00pa30BaHUs U yAEIAIOMIasi 0c000€ BHUMAaHHUE JINYHOCTH YYEHUKA, Er0 HHTEPECAM U CLIOCOOHOCTSIM.

[IpennaraemMslii Kypc Mo3BOJISIET 00ECTIEYUTh POPMUPOBAHUE KAK NpeoMemublX YMEHUH, TaK U YHUBEPCATIbHBIX YUEOHbIX 0eliCmBUl
IIKOJIBHUKOB, a TaK)X€ CHOCOOCTBYET IOCTHXKEHHIO omnpeAe€éHHbIX BO PI'OC TUYHOCTHBIX PE3ylbTaTOB, KOTOpPHIE B JajdbHEHIIEM
MO3BOJIAT YYAUTUMCS TPUMEHSATh MOJIYYCHHbIE 3HAHUS M YMEHHUS ISl PEILICHUS Pa3IMYHBIX KU3HEHHBIX 33/1a4.

B kypce anreOpsl MOXHO BBIACIUTH CIEAYIOIINE OCHOBHBIE COJIEpKAaTeNIbHbIEC JIMHUU: apudmeTka; anredpa; QyHKIUU; BEPOST-
HOCTh U cTaTUCTHKa. Hapsny ¢ 3TUM B cojaepaHuE€ BKJIIOYEHBI JBa JIOMOJHHUTEIbHBIX METOJOJOTHYECKUX pa3liena: JOrHKa u
MHOKECTBA; MATEMATHKA B HICTOPUYECKOM Pa3BUTUH, YTO CBS3AHO C pealM3alueil 1eield 00MEenHTEIIIEKTyaIbHOTO U OOIIEKYIbTYPHOTO
pazBuTus ywanuxcs. CojaepaHuE KaKIOTO M3 O3TUX pa3/ielioB Pa3BOpPavyMBacTCi B COAEPKATEIbHO-METOAUYECKYIO JIMHUIO,
IIPOHMU3BIBAIOLIYI0 BCE OCHOBHBIE COJEpXkKaTelbHble JUHUU. [Ipu »TOM mepBas nuHusA — «JIormka M MHOXECTBa» — CIYKHT LU
OBJIAJICHUS YYaIllMMHCS HEKOTOPBIMU 3JIEMEHTAMH YHUBEPCAJIBHOTO MaTEMaTUYECKOTO sA3bIKa, BTOpast — «MareMaTrnka B MCTOPUYECKOM
Pa3BUTHM» — CHIOCOOCTBYET CO3AaHHUIO OOIIEKYILTYPHOTO, TYMaHUTApHOTO (hOHA H3YyUCHUS Kypca.

I1. O0mas xapakrepucTKa y4eOHOro nmpeamera « Ajiaredpa»

Hacrosimias mnporpamma 1o MaTeMaTWKE [JIi OCHOBHOW IIKOJBI SIBISIETCS JIOTHUYECKUM MPOJIOHKEHUEM MpPOrpaMMBbl
«llepcnekTuBHAs MIKOJIa» I HAa4yaJdbHOM IIKOJIBI, a TAaKXeE NMPOJOJDKEHHEM Kypca «Marematuka» 5 — 6 Kjiacca M BMECTe C HEH
COCTAaBJISICT OMKMCAHUE HEMPEPHIBHOTO Kypca MaTeMaTUku ¢ 1-ro mo 9-i kiacc o6mieo0pazoBaTeabHol mKobl o GI'OC.

B ocHoBe cozepskanusi 00ydeHUs MaTeMaTUKeE JICKUT OBJIAJCHUE YUAIIMMUCS CIICYIOIIMMHU BUJIaMU KOMITETCHITUMN: MPeAMEeTHOI,
KOMMYHMKATUBHOM, OPraHM3allMOHHON 1 001IIeKYJbTYPHOM. B COOTBETCTBUM C STUMHM BHJAaMHU KOMIIETECHIIMM BBIJIECIEHBI TJIABHbIC
COAEpKaTEJIbHO-1ICJIEBbIC HAIIPABIICHUSI PA3BUTHS YUAIIMXCS CPEACTBAMU NpeamMeTa «MaremaThkay.

IIpeamerHas kommnereHuus. I[log npeagMETHOW KOMIIETEHIMEM TOHUMAETCS OCBEAOMIIEHHOCTH IIKOJBHUKOB O CHUCTEME
OCHOBHBIX MAaT€MaTUYECKHUX TMPEJCTABICHUN U OBJIaJCHUE UMU HEOOXOIUMBIMU MIPEAMETHBIMUA YMEHUAMU. DOPMUPYIOTCS CIAETYIOLTNE
oOpa3syrolue 3Ty KOMIIETCHIIUIO TPEJCTABICHUSA: O MATEMaTHYECKOM SI3bIKE KaK CPEJICTBE BBIPAKCHHS MATEeMAaTHYECKUX 3aKOHOB,
3aKOHOMEPHOCTEH M T.A.; O MATEMATHYECKOM MOJICIMPOBAHUM KAaK OJHOM K3 BaXXHBIX METOJOB No3HaHWs Mupa. Dopmupyrorcs
clenyronme o0pa3yroIue 3Ty KOMIETEHIIMI0O YMEHHS: CO3/1aBaTh MPOCTEUINE MaTeMaTHYeCKHE MOJENIH, padoTarh C HUMH U
MHTEPIPETUPOBATh TOJYYCHHBIC PE3YNbTAThl; MPUOOPETATh M CUCTEMATU3MPOBATH 3HAHMS O CIOCO0AaX pEMICHUS MaTeMaTHYEeCKUX
3a/1a4, a TaK)K€ IPUMEHATH 3TH 3HAHUSI U YMEHUS JJIsl PEIICHUSI MHOTUX >KM3HEHHBIX 33/1a4.



KommyHukaTuBHasi komnetreHmusi. [1o] KOMMyHHUKAaTUBHONW KOMIETEHITMEH MOHUMAETCsS CHOPMHUPOBAHHOCTh YMEHHUS SICHO U
94ETKO M3JIaraTh CBOM MBICIH, CTPOUTh aprYMEHTUPOBAHHBIC PACCYKICHHSI, BECTH AUAJIOT, BOCIIPUHUMAS TOUKY 3PEHUS COOCCETHUKA U B
TO € BpeMms mojBeprasi €€ KPpUTHYECKOMY aHAJIM3y, OTCTauBaTh (MpU HEOOXOAMMOCTH) CBOIO TOUKY 3pPEHUS, BBICTpauWBasi CUCTEMY
aprymeHTanuu. GopMHUPYIOTCS 00pa3yroIie 3Ty KOMIETEHIIUI0O YMEHHS, a TaKKe YMEHHs U3BJICKaTh WH(DOPMAIIMIO U3 PAa3HOTO poja
HMCTOYHHUKOB, MPEe0Opa30oBhIBas €€ Mpu HEOOXOAUMOCTH B JIpyrrue PopMbl (TEKCTHI, TAOIHUIILI, CXEMBI U T.1.).

Opranm3annonnasi kommnereHunusi. [log opraHu3alMOHHONW KOMIIETEHIIMEW MOHUMAaETCs CHOPMUPOBAHHOCTh YMEHUS
CaMOCTOSATENIbHO HAaXOJUTh U MPUCBAMBATh HEOOXOAMMBIEC ydalluMmcsi HOBble 3HaHus. Dopmupyrorcs cienyronme o0pa3yrolme 3Ty
KOMITETEHIIMIO YMEHHS: CaMOCTOSITEJIbHO CTaBUTh yueOHYyI0 3ajady (1esb), pa3ouBaTh €€ Ha COCTAaBHbIE YacTH, Ha KOTOPBIX OyAeT
OCHOBBIBATHCS TIpoLiecC €€ pelleHus], aHATM3UPOBATh PE3yJbTaT ACHCTBUS, BBIABIATH JOMYIICHHbIC OITMOKH U HETOYHOCTH, UCTIPABIISATh
WX U MPEJCTABIATH MOJIYYSHHBIA PE3yNIbTaT B opMe, JIETKO JOCTYITHOM JJIsi BOCIIPUATHUS APYTHUX JHOJICH.

Oo0mexynbTypHasi kommnereHnusi. [log oOMIEKYIbTYpHON KOMIIETEHIIMEH MOHUMAETCS OCBEIOMJICHHOCTh IIKOJBHUKOB O
MaTeMaTUKEe KaK dJEMEHTE OOIleUeTOBEYECKON KyIbTypbl, €€ MeCTe B CHCTEME JAPYrMX HayK, a Takke €€ poJii B pPa3BUTHHU
MPE/ACTABICHUI YEJIOBEYECTBA O IIEJIOCTHOM KapTUHE wMupa. @DOpMUPYIOTCS CHEAYIOIIKME O00pa3ylolke 3Ty KOMIIETEHIIHIO
MpeACTaBICHUs: 00 YPOBHE pa3BUTUS MaTEMAaTHUKU Ha Pa3HbIX HCTOPUYECKUX HTanax; O BBICOKOM MPAKTUYECKOM 3HAYMMOCTH
MaTeMaTUKH C TOYKHU 3PECHUS CO3JaHUSI M Pa3BUTHUS MaTEpPUAIbLHON KYyJbTYPhl YEJIOBEYECTBA, a TAKXKE O BAXKHOM POJIM MAaTEMATHKHU C
TOYKU 3peHUs (POPMHUPOBAHUS TAKUX BAXKHEUIIMX YEpPT JIUYHOCTH, KaK HE3aBUCHUMOCTh W KPUTHUYHOCTh MBIIUICHUS, BOJISI U
HAaCTOWYMBOCTH B JOCTHXKCHUU LIETU U JP.

Cooepoicanue mamemamuiecko2o 06paz06aHus B OCHOBHOM 1IKoje (OpMHUPYETCS HA OCHOBE (PyHIAMEHTAJILHOTO si/ipa IIKOJIbHOTO
MaTeMaTU4ecKoro oOpa3oBaHus. B mporpamMme OHO TPENCTABICHO B BHJIE COBOKYITHOCTH COJEP>KAaTEIbHBIX pa3/IesioB, KOH-
KPETHU3UPYIOUIUX COOTBETCTBYIOIINE OJOKM (PYHIAaMEHTAIbHOTO s/ipa MPUMEHUTETHLHO K OCHOBHOM Imikoise. [Iporpamma perimamen-
TUPYET 00beM MaTepuala, 00s3aTeIbHOTO ISl U3YYEHHUsS] B OCHOBHOM ITKOJIE, a TAKXKE JA€T €ro pacmnpeneneHue Mexay 5—6 u 7—9
KJIACCaMH.

CopepxaHne MaTeMaTHUYECKOro 00pa3oBaHMs B OCHOBHOM IIKOJIE BKIIOUYAET CIAEAYIOLIUE pa3lieibl: apugdmemuxa, areeopa, yHkyuu,
geposamHocmsb U cmamucmuxa, 2eomempusi. Hapsiny ¢ 3TUM B HEro BKJIIOYEHBI J1Ba JOTOIHUTENBHBIX pa3lieia: J02UKA U MHOMCECmad,
mMamemamuxa 6 UCMmopu4ecKoM pa3eumuil, 4To CBS3aHO C peanu3anuei 1ueaei oOEenHTENIEKTYaaIbHOTO U O0IEKYIbTYPHOTO Pa3BUTHS
yuamuxcs. ConepkaHue KaX10ro U3 3TUX Pa3esioB Pa3BOPAYMBAETCS B COAEPKATEIbHO-METOIUYECKYIO JIMHUIO, POHU3BIBAIOIIIYIO BCE
OCHOBHBIE Pa3eJibl COIEPKaHUSI MATEMAaTUYECKOT0 00pa30BaHMs Ha TaHHOM CTYIEHU 00YUYEHUSI.

Coneprxanue paznena «ApudmeTrka» CiykUT 0a30il A JajdbHEHIIEro 3y4eHusl yJalluMUCS MaTeMaTHKH, CITIOCOOCTBYET pa3BH-
TUIO UX JIOTMYECKOTO MBIIUICHUs, (POPMUPOBAHUIO YMEHHMS TOJIb30BAThCA QJITOPUTMaMM, a TaKKe MPUOOPETCHHUIO MPAKTUYECKHUX
HABBIKOB, HEOOXOJUMBIX B MOBCEIHEBHOMN XM3HH. Pa3BUTHE MOHSATHSA O YMCIE B OCHOBHOM IKOJIE CBS3aHO C PAIMOHAIBHBIMU U HP-
parMOHABHBIMUA YUCIaMH, (OPMHUPOBAHUEM TEPBUYHBIX TPEICTABICHUA O JEHCTBUTEIHLHOM YHCIE. 3aBEPIICHUE YHCIOBON JIMHUH



(cucTemaTu3anus CBEACHUIN O NEUCTBUTEILHBIX YHCIIAX, O KOMIUIEKCHBIX YHCIIAX ), TAK XKe KaK U 00Jiee CI0KHBIE BOMPOCH! apu(PMETHKH
(anroput™ EBKNHIa, OCHOBHAS TeopeMa apu(PpMETUKH), OTHECEHO K CTYNEHU OOIIEro CpeaHero (MOJHOT0) 00pa3oBaHusI.

Copepxanne pazzaena «Aiaredpa» HampaBiIeHO Ha (OPMHUPOBAHKE y yUAIIUXCSd MAaTEMAaTHUECKOTO ammapaTa JJisl pelieHnus 3a1ad U3
Pa3HBIX Pa3CIOB MATEMATHKH, CMEKHBIX MPEIMETOB, OKPYKAIOIIEH pealbHOCTH. SI3BIK anreOphl MOYCPKUBACT 3HAUCHUE MAaTEMATHKH
KakK si3bIKa JJIs1 OCTPOEHUS MAaTeMaTHUYeCKUX MOJIEIe MpOoIeccoB U SIBJICHUU peanbHOro mupa. B 3amaun uzydeHus: anreOpbl BXOMST
TaK)K€ pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUSI, HEOOXOJUMOTO, B YAaCTHOCTH, [IJIi YCBOGHHS Kypca HHGOPMATHKH, OBJAJCHUS
HaBbIKaMHU JIETYKTUBHBIX paccyxaeHuil. [[peoOpazoBanne CHMBOJIBHBIX OPM BHOCUT clielM(PUUECKUil BKIIAJl B pa3BUTHE BOOOpaKEHUS
yUaluxcsi, UX CIOCOOHOCTEeM K MaTeMaTH4YeCKOMY TBOPYECTBY. B OCHOBHOH 1IKOJE€ MaTepHall TPYNIUPYETCs BOKPYT palldOHATBHBIX
BBIPAKEHUI, a BOTPOCHI, CBSI3aHHBIE C UPPALIMOHATLHBIMU BBHIPAKEHUSIMH, C TPUTOHOMETPUUYECKUMU (PYHKIIUSIMH U TIPEOOPA30BAHUSIMH,
BXOJISIT B COJIEpPIKaHME Kypca MaTeMaTHUKH Ha CTapIIei CTYIIeHU 00y4YEHUs B IITIKOJIE.

Conepxxanue paznena «DyHKUMM» HALENCHO Ha MOJYYEHUE IIKOJbHHKAMU KOHKPETHBIX 3HAHUM O (PYHKIMHU KaK BaKHEHIIEH
MaTeMaTUYeCKOM MOJENW JJI1 ONHMCAaHUs M MCCIENOBaHUS pa3HOOOpa3HbIX IpoleccoB. M3yueHue 3TOoro Marepuana CrnocoOCTBYET
Pa3BUTHIO Y YYaIIMXCS YMEHUS MCIOJIb30BATh PA3JIMYHBIE SI3bIKM MATEMAaTHUKU (CIIOBECHBIM, CUMBOJIMYECKUM, rpaPpUUECKUii), BHOCUT
BKJIaJl B (pOpMUpPOBaHHUE NPEACTABICHUN O POJIM MATEMATUKU B PA3BUTHH LIUBWIIM3ALUU U KYJIBTYPBHI.

Paznen «BeposATHOCTh U CTAaTUCTHKA» — 00OA3aTENbHBIA KOMIOHEHT HIKOJIBHOTO 0Opa30BaHMSI, YCUIMBAIOIIMI €ro MPUKIaJHOE U
MPaKTUYECKOE 3HaYEHUE. JTOT MaTepual HEOOXOUM MPEkKIE BCEro JUisl OPMUPOBAHUS Y ydalIUXCsl PYHKIIMOHAIIBHON TPAMOTHOCTH
— YMEHUW BOCIPUHMMATh U KPUTUYECKU aHAJIU3UPOBaTh HHGOpPMAlUIO, MPEACTABICHHYI0O B pa3MYHbIX (opMmax, MOHUMATh
BEPOSITHOCTHBIM XAPAKTEP MHOTIMX pPEaJIbHBIX 3aBUCUMOCTEM, NMPOBOJIUTH ITPOCTEUIINE BEPOSITHOCTHBIE pacueThl. V3yueHue OCHOB
KOMOWHATOPUKH TO3BOJIUT YYAIIUMCSl pacCMaTpuBaTh CIIy4dau, OCYIIECTBISATh Mepedop M MOJCYET YKciia BApUAHTOB, B TOM YHCJE B
MPOCTEUIINX MPUKIIAJHBIX 3aa4ax.

IIpy u3y4yeHHM CTATHUCTUKU W BEPOSITHOCTH PACLIMPSAIOTCS MNPEACTABICHUS O COBPEMEHHOM KapTMHE MHpa M METOJAaX €ro Hc-
cienoBaHus, (GOPMUPYETCS] TOHMMAaHUE POJM CTATUCTUKU KaK MCTOYHUKA COIMAIBHO 3HAYMMON WHOOpMAIMU W 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

OcobeHHoCThIO pa3zena «Jloruka 1 MHOXECTBa» SIBJIIETCS TO, YTO MPE/ICTABICHHBIN B HEM MaTepual NPEeUMYLIECTBEHHO U3y4YaeTcs
U HUCIIOJIB3YETCSl PACIPEAEIEHHO — B XOJA€ PAaCCMOTPEHMs Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOLIMN MaTepuas HaleJIeH Ha
MaTeMaTUYeCKOe Pa3BUTHE ydaluxcs, (OpMUPOBAHUE Y HUX YMEHHUS TOYHO, C’)KAaTO U SCHO M3JaraTb MbBICIH B YCTHOW U MUCbMEHHOMN
peun.

Paznen «MartemaTuka B MCTOPUYECKOM Pa3BUTUW» MpeAHA3HA4YeH Ui (OPMUPOBAHUS NPEJCTABICHUNA O MaTeMaTHKE KaK 4acTH
YeJI0BEUECKOW KYJbTYpBI, AJI1 OOLIEro pa3BUTHS LIKOJIBHUKOB, IJIs CO3AaHUS KYJbTYpPHO-UCTOPUUYECKON cpeabl oOyuenus. Ha Hero He
BBIJICIISICTCS CIELUAIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIMPYETCs, HO COJIEPIKAHHWE 3TOr0 pasferna OPraHWYHO IPUCYTCTBYET B



y4eOHOM MpoIlecce KaK CBOErO pojia TyMaHUTapHBIA (POH MpHU pacCMOTPEHUHU MPOOIEMATUKH OCHOBHOTO COJEpKaHUS MaTeMaTH4ec-
KOro 00pa3oBaHMUsl.

Ilennocmmusie opuenmupul cooeprcanus yueoHozo0 npeomema

Marematnyeckoe oOpa3oBaHHE UTPAET BAXKHYIO POJb KaK B MPAKTUYECKOM, TaK M B JIyXOBHOMW >ku3HU oOmiectBa. [IpakTuueckas
CTOpOHa MaTEMaTUYECKOro 0Opa3oBaHUsl CBsi3aHAa ¢ (OPMHUPOBAHUEM CIOCOOOB ACSATENBHOCTU, TYXOBHAS — C MHTEIUICKTyaJIbHBIM
pa3BUTHEM 4YelIOBEKa, (HOPMUPOBAHUEM XapaKTepa U OOIIEH KyJIbTYpHI.

[IpakTrUueckas Moye3HOCTh MaTEMAaTUKU OOYCJIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIIAIOTCS (PyHIaMEHTaIbHbIE CTPYKTYPhI PEAIbHOTO
MUpa: MPOCTPAHCTBEHHBIE (HOPMBI U KOJIUYECTBEHHbIE OTHOMICHUSI — OT MPOCTEHIINX, YCBAaUBAEMbIX B HEIIOCPEICTBEHHOM OIBITE, 10
JIOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JIJISI PA3BUTHS HAYYHBIX U TEXHOJIOTHYECKUX H7cH. be3 KOHKpPETHBIX MaTeMaTUYeCKUX 3HAHHM
3aTPyTHCHO TIOHUMAHWE TMPHUHIIAIIOB YCTPOWCTBA W WCIOJB30BAaHUS COBPEMEHHOW TEXHHWKH, BOCHPHATHE MW WHTEPIPETAINs
pPa3HOOOpa3HOW COLMANbHOM, SKOHOMHUYECKOW, MOJUTUYECKOW HH(OpManuu, Manod(pPeKkTuBHA TMOBCEIHEBHAS MpPaKTUYECKas
nesATeNbHOCTh. KakToMy 4eTOBEeKY B CBOCH JKM3HU MPUXOIUTCS BBITIOHATEH JOCTATOYHO CJIOKHBIE PACUEThl, HAXOAUTH B CIIPAaBOYHHKAX
HY)XHBIC ()OPMYJIBI U IPUMEHSTH WX, BIIQJETh MPAKTHYCCKUMHU MMPUEMaMHU T€OMETPHUCCKIX U3MEPECHUN U TMIOCTPOCHUM, YMTaTh HH(MOP-
MaIyio, MPEACTaBICHHYI0 B BUIY TaOJHIl, aAuarpamm, rpadyKoB, IMMOHUMAaTh BEPOSTHOCTHBIA XapaKTep CIydalHBIX COOBITHH, CO-
CTaBJISITh HECTIOKHBIC AITOPUTMEI U JIP.

be3 0a30Boil MareMaTHuecKol MOATOTOBKM HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM. B mikoie MareMmaruka
CIIY’KUT OMOPHBIM MPEAMETOM JJI U3YYCHHS CMEKHBIX NUCIMIUIMH. B MOCIENIKOIBHON KU3HU pealbHOW HEOOXOIUMOCTBIO B HAIU
JTHU SIBJISIETCSl HETIPEPBIBHOE OOpa3oBaHME, UYTO TPeOyeT MOJHOIEHHOW 0a30BOi 00I11e00pa3oBaTEIbHON MOJATOTOBKH, B TOM YHCIIE H
MaremaTudeckoi. UM, HakoHem, Bce OONBINE CHCIUAIBLHOCTEH, TIJIe HEOOXOJUM BBICOKHH YpOBEHBb OOpa30BaHHS, CBS3aHO C
HETIOCPEJICTBEHHBIM ITPUMEHEHUEM MaTeMaTHUKHU (PKOHOMHKA, OM3HeC, (PMHAHCHI, (U3UKA, XUMHS, TeXHHUKa, HHQOpMATHKa, OHOJIOTHS,
TICUXOJIOTUS U 1p.). Takum 00pa3om, pacimpseTcs Kpyr MIKOJIBHUKOB, JIJIsl KOTOPHIX MaTeMAaTHKa CTAHOBHUTCS 3HAYMMBIM TPEMETOM.

JIJist ’KM3HU B COBPEMEHHOM OOIIIECTBE BKHBIM SIBIISIETCSI (POPMUPOBAHUE MATEMATUUECKOTO CTHIISI MBIIIJICHUS, TIPOSIBIISIOIIETOCS B
OTPE/ICJICHHBIX YMCTBEHHBIX HaBblkax. B mpoiiecce MaTeMaTH4eCKOW AEATENbHOCTA B apCeHAJl MPUEMOB U METOJI0OB YEJIOBEYECKOTO
MBIIIJICHUSI €CTECTBEHHBIM OO0pa3oM BKJIIOYAKOTCS MHAYKIUS W ASAYKIHUsS, O0OOIIeHHME W KOHKpETH3allus, aHaIu3 W CHHTE3,
KiIaccupukanus M cUcTeMaTu3aius, adcTtparupoBaHue W aHajgorus. OOBEKTHl MaTEeMaTHYECKUX YMO3AKIIOUCHHH M TMpaBuia X
KOHCTPYMPOBAHUS BCKPBIBAIOT MEXAHHW3M JIOTHUECKHX TOCTPOCHHUH, BBIpAOATHIBAIOT YMEHHS (OpPMYIUpOBaTh, OOOCHOBBIBATH M
JTIOKa3bIBaTh CYXJCHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIILJICHHE. Beayiias pojib NpUHAMIEKUT MaTeMaTUKe B (HOPMUPOBAHUHU
ANTOPUTMHYECKOTO MBIIIJICHUS W BOCIIUTAHUM YMEHWW JIEHCTBOBATh MO 3aJaHHOMY ajJrOPUTMYy M KOHCTPYHpOBaTh HOBBIC. B Xome
peIeHus 3aJa4 — OCHOBHOUM y4eOHOH NEeATeThHOCTH Ha YPOKaX MAaTeMAaTUKH — PA3BUBAIOTCS TBOpYECKAas W MPHUKJIAJHAS CTOPOHBI
MBIILICHUS.



OOyueHne MaTeMaTUKe JaeT BO3MOXXHOCTh Pa3BUBATh y YUAIIUXCS TOUHYIO, SKOHOMHYIO M HHPOPMATHUBHYIO pe4b, yMEHHE OTOUPAThH
HauboJIee MOAXOIAIINE SI3PIKOBBIE (B YaCTHOCTH, CHMBOJIMYECKHE, Tpapuueckre) cpeacTBa.

MatemaTtnueckoe oOpa3oBaHuE BHOCUT CBOM BKJIaA B ¢opMupoBaHHE OOIIEH KyJIbTyphl uernoBeka. HeoOXoaIuMbiM KOMIOHEHTOM
oO1Iel KylIbTYphl B COBPEMEHHOM TOJIKOBAaHUU SIBJIIETCS O0IIEE 3HAKOMCTBO C METOAAaMU NTO3HAHUS J€HCTBUTEIBLHOCTH, PEICTABICHUE
O MpEeIMETE U METOJE MaTEeMaTHKH, €r0 OTIUYMs OT METOJO0B €CTECTBEHHBIX M I'YMaHUTApHbBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUS
MaTEMAaTHUKH JUJIsl pELICHNs HayYHbIX U MPUKIIAJHBIX 33/a4.

N3ydyeHne MaTeMaTUKU CIOCOOCTBYET 3CTETUUECKOMY BOCIMTAHUIO YEJIOBEKA, IOHUMAHHUIO KPAacoOThl U U3SIIECTBA MAaTEMaTUUECKUX
paccyX/1eHUN, BOCIIPUATHUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHUHU.

HcTtopust pa3BUTUS MaTEMaTHYECKOIO 3HAHMS JIa€T BO3MOKHOCTh IIOMOJIHUTH 3alac MCTOPUKO-HAYUYHBIX 3HAHUN HIKOJIBHUKOB,
chopMUPOBATh y HHUX IMPEACTABICHUS O MaTeMaTUKE KaK 4YacTH OOIIEeYeIOBEYECKON KyJbTypbl. 3HAKOMCTBO C OCHOBHBIMHU
HMCTOPUYECKHUMHU BEXaMH BO3HMKHOBEHHSI U PA3BUTHA MAaTEMaTUYECKOW HAYKH, C UCTOPHUEH BEIMKHX OTKPBITUW, UMEHAMU JIIOJIEH,
TBOPUBLIUX HAYKY, JOJHDKHO BOWTH B MHTEIUIEKTYaJIbHBIN Oarax KaxJaoro KyJbTypHOIO Y€JIOBEKa.

I11. Onucanne Mecra yueOHOro npeamera «AJreopa» B yueOHOM IUIaHe:

B cootBercTBHM ¢ TpeboBaHusiMU DeepaibHOrO roCy1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O 00I1IeT0 00pa3oBaHus
B 7— 9 knaccax mnpeameT «MareMmatukay IeIUTCs Ha JBa npeamera: «Anredpa» u «I'eometpus». O01I€€ KOJIUYECTBO YPOKOB aJreOphl B
Henenmo B 7 — 9 kiacc — o 3 yaca; B rony / — 9 kmacc — o 102 gaca, 3a kypc 7 — 9 kiacc Bcero 306 yacoB. Pacnipenenenue yueGHOTO
BPEMEHU MEXY STUMH IIPEAMETAMU MPEJCTABJICHO B Ta0JIHIIE.

KosuuyectBo yacoB B | KosauuecTBo yacos
Kypec
HepeJ10 B I'oJ|
Anrebpa 7 kiacc 3 102
Anrebpa 8 kitacc 3 102
Anrebpa 9 kiacc 3 102
NTOI'O 306

IIo paGouen
Ne Pa3znen kypca nporpamme 7 knace 8 kuacc 9 kJ1acc
(K0J1-BO 4acoB)

1. | JIuneiiHO€ ypaBHEHHE C OJHOU MEPEMEHHOMN 15 15




2. | Lemnbie BbIpakeHUs 50 50
3. OyHKIMT 12 12
n CucteMbl JTMHEWHBIX YPaBHEHUM C JBYMS 19 19

nepeMEHHBIMU
5. PannonanbHbIe BBIpaXKEeHUS 44 44
6. | KBagpatusie kopuu. JleficTBUTEIbHBIC YHCTIA 25 25
7. | KBagparHble ypaBHECHHS 26 26
8. | HepaBenctpa 20 20
9. | KBagpatuunas QpyHKIus 38 38
10. | DmeMeHTHI MPUKIATHOW MaTEMATHKU 20 20
11. | YucioBble TOCIE10BATEIBHOCTH 17 17
12 [ToBTOpEHUE 1 cucTeMaTU3alKs y4eOHOTro 20 6 7 7

MaTtepuaa

Hroro 306 102 102 102

IV. JIuuHOCTHBIE, MeTANIPEAMETHBbIE U MPeIMETHbIE Pe3yJIbTATHI OCBOCHUA Y4eOHOIr0 npeamMera «Ajredopa»
B3anmocBsA3b pe3ynbTaTOB OCBOEHHS mpeamera «MaTeMaTthka» MOMXKHO CHUCTEMHO MpPEACTaBUTh B BHUAE cXxembl. [lpu 3ToM
ob6o3nauenue JIP ykaspiBaeT, 4TO MPOABMKEHHE yUYaIIUXCS K HOBBIM OOpa30BATENIbHBIM PE3yJbTaTaM MPOUCXOIUT B COOTBETCTBUU C

JIJUHUSAMUA Ppa3BUTHUA CPCACTBAMU IIPCAMCTA.

7-9 kiaacceol

JINYHOCTHBIMM pe3yJjbTaTaMHU U3Y4YeHUs npeameTa «Anredpa» » B BUIE y4eOHOro Kypca / — 9 Kjacc SBISIIOTCS CIEAYIOIIUE

KadycCTBa.

HE3aBUCUMOCTDL M KPUTUYHOCTH MBIIIJICHUAA,
BOJISI U HACTOMYMBOCTD B JOCTHXXCHHNH LICIIN,

c(OPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTh U CHOCOOHOCTH OOY4YaroIIMXCS K CaMOPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTUBAIIMM K OOYUYEHHIO U MO3HAHUIO, BEIOOPY JajbHENIEro o0pa3oBaHusi Ha 6a3e OPUEHTUPOBKHU
B Mupe mnpodeccuid U npodecCHOHANBHBIX MNPEANOYTEHUI, OCO3HAHHOMY IOCTPOEHUIO WHIWBHUIYyaIbHOW 00pa3oBaTelIbHON
TPAEKTOPHUH C YUYETOM YCTOWUYMBBIX [TO3HABATEIbHBIX HHTEPECOB;




c(hOpPMUPOBAHHOCTH IEJIOCTHOI'O MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOU
IPaKTUKH;
c()OPMUPOBAHHOCTh KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILEHUU M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTapIIUMU U
MIIQJIIIMMH, B 0OOpa30BaTENbHOM, OOIIECTBEHHO MOJE3HOM, y4yeOHO-HCCIEeN0BAaTENIbCKONW, TBOPYECKOW M APYyTrUX BUAAX Je-
ATEIIbHOCTH;
YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW M MMCBMEHHOW PE€YH, IOHUMATh CMBICII ITIOCTABJICHHOW 3aJ1a4H,
BBICTPANBAaTh apryMEHTALMIO, TPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI;
Mpe/ICTaBICHUE O MaTEMaTHUECKON HayKe Kak cdepe uyeloBeUecKoi AesITenbHOCTH, 00 dTanax e€ pa3BUTHA, O €€ 3HAYMMOCTH IS
Pa3BUTHS LIUBUJIN3ALINH;
KPUTHUYHOCTb MBIIJICHUS, YMEHUE PAacllO3HABATh JIOTHUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;
KpEaTUBHOCTb MBIIUICHHS, MHUIIMATHBA, HAXOJUYUBOCTh, AKTUBHOCTb IIPH PEILICHUN alreOpandeckux 3aj1ay;
YMEHHUE KOHTPOJIUPOBATH MPOLECC U PE3ybTaT yUeOHON MaTEMaTHUYECKOU IEATETbHOCTH;
CIOCOOHOCTH K AMOLIMOHAJILHOMY BOCIPHUSTUIO MATEMAaTHUYECKUX 00BEKTOB, 33714, PEIICHU, pacCyKICHUN.

Cpedcmeom 0oCmudicerus SMux pe3yibmamos A6IAeHcsl.
CUCTEMa 3a/laHuil Y4eOHUKOB;
MPEICTABICHHAS B YUEOHMKAX B SIBHOM BHJI€ OpraHU3allMs MaTepHalia o NPUHLIUIY MUHUMAKCa;
HCIIOJIb30BaHNE COBOKYITHOCTH TEXHOJIOTHM, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSITEIbHOCTH M KPUTUYHOCTH MBIIUICHUS:
TCXHOJIOT'UA HpO6JIeMHOFO auajiora, TCXHOJIOrus NpoOAyKTUBHOI'O YTCHHA, TEXHOJIOTHA OLICHUBAHUS.

MeTanpeaMeTHbIMHU PE3yJIbTaTaMHU H3ydeHHs Kypca «MaTtemaTuka» siBisiercs (popMUpOBaHHE YHHUBEPCATbHBIX yUY€OHBIX NEHCTBUN

(YY)

PervassituBubie YY/I:

1-9-11 knaccwt

CaMOCTOSITENIBHO  0OHapyxcusams ¥ (HOPMYJIHUPOBaTh Y4YEOHYIO TMpPOOJIEeMy B KJIACCHOW W WHAMBUAYAIBHOW Yy4ueOHOM
NeSATETBHOCTH;

8bl08U2aMb BEPCUHM PEIICHUs TPOOJIEMbI, OCO3HABaTh KOHEYHBIA pe3yjbTaT, BHIOMpATh CPEACTBA JOCTIKEHHS IETU U3
MIPEIOKCHHBIX WM UX HCKATh CAMOCTOSITEIILHO;

cocmagnams (MHIMBUIYATHHO WU B TPYIIIE) IUIaH PEIICHUS POOJIEMBI (BBIMOIHEHUS TIPOEKTA);

paboTasgs TO TPEMIOKCHHOMY WM CaMOCTOSTENIbHO COCTaBIEHHOMY IUIaHY, UCNOIb308amb HapSAAy C OCHOBHBIMH U
JIOTIOJTHUTENIBHBIC CPENICTBA (CIIPABOYHAS JIUTEPATYPA, CIOKHBIE MPUOOPHI, KOMIIBIOTED);

NIGHUPOBAMb CBOIO HHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;



- pabomams TO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHy, CBEPSSACh C HUM H C IEIbI0 JESITEIBHOCTH, WCIPaBJISAs ONIMOKH,
HCITOJIB3YsI CAMOCTOSATEIRLHO MOJ00paHHbIe cpeAcTBa (B ToM uucie u HTepHeT);

- CBOOOJIHO 710/1b308ambcsi BHIPAOOTAHHBIMU KPHUTEPUSIMH OIICHKH W CAMOOIICHKH, WCXOJS W3 e M WMCIOIIUXCS KPUTEPUEB,
pasnuyasi pe3yJbTaT U CIOCOObI IeHCTBHIA;,

- B X0JI€ MPEACTABICHUS MPOEKTA 0a8amv OYeHK) €ro pe3ybTaTaM;

- CaMOCTOSITENIbHO 0CO3HA8amb MPUUMHBI CBOETO YCIIeXa WM HEeyCIleXa U HAXOJAUTh CIIOCOOBI BHIXO/Ia U3 CUTYAIlUU HEYCIIeXa;

- yMemb OyeHUums CTEIEeHb YCIEINTHOCTH CBOEH MHIUBUYAIbHONM 00pa30BaTENbHOM NEITENbHOCTH;

- J1aBaTh OLIEHKY CBOUM JIMYHBIM Ka4yeCTBaM U YepTaM XapakTepa («KaKoB 51»), ONPEIEsATh HAlIPABICHUS CBOETO Pa3BUTHUA («KAKUM
S X0Uy CTaTh», «4TO MHE JJIs 3TOTO HA/I0 CHENIAThH)

Cpeocmeom opmuposanus pecyramusuvix YV cayscam mexnonocusi cucmemno-0esameibHOCMHO20 N00X00d HA dmane u3y4eHus

HO8020 Mamepuaa u mexHoa02usi OYeHUBaHus 00pa308amenbHbIX 00CmMUdMCeHUll (y4eOHbIX YCnexos).

Ilo3naeamenvuvie YY/I:

7-9-11 Knaccwl

— AQHATU3UPOBAMb, CPABHUBAMD, KlAccUuGuyuposams u 0006uwams HaKTHI U SIBICHUS;

— ocyujecmenams CpaBHEHHE, KJIaCCU(UKAIMIO, CAMOCTOSITEIIBHO BBHIOMpAs OCHOBAHUS M KPUTEPUHU ISl YKA3aHHBIX JIOTHUECKUX
oTiepaIyii; CTPOUThH KIACCU(PUKALINIO MyTEM TUXOTOMUYECKOTO JIeTICHHs (Ha OCHOBE OTPHIIAHMS );

— cmpoumsb TOTUIECKH 000CHOBAHHOE PACCYKIEHUE, BKIIOYAIOIIEe YCTAHOBICHNE TPHUUYNHHO-CIICICTBEHHBIX CBA3CH;

— co30asame MaTeMaTHYECKHUe MOJIENH;

— COCTaBIIATh TE3UCHI, PA3IMYHBIC BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3zoBbiBaTh MHGOPMAIIMIO U3 OJHOTO BHAA B
npyroii (Tabynily B TEKCT, JUarpaMMy U 1p.);

— 8bIYUMBIEAMb BCE YPOBHHM TEKCTOBOM MH(OpMALIHH.

— ymemb onpedenisimb BO3MOXXHbIE HMCTOYHUKH HEOOXOIMMBIX CBEIECHUM, MPOM3BOJUTH MOUCK MHGOpMAIUMU, aHAJIW3UPOBATh U
OLIEHUBATh €€ JOCTOBEPHOCT.

— MOHMMAs MO3UIMIO APYroro 4ejoBeKa, paziuiams B €ro peud: MHEHHE (TOYKY 3pEHHs), JOKA3aTeIbCTBO (ApryMEHTHI), (PaKThI;
THIOTE3bI, aKCHOMBI, TEOpPHH. [l ATOr0 CaMOCTOSATEIBHO HCIIOJIB30BAaTh Pa3UYHbIC BUIBI UTEHHS (HM3ydaroliee, MPOCMOTPOBOE,
03HAKOMHTEIHHOE, TOMCKOBOE), MPUEMBI CITYIIIaHHUS.

— caMOMYy c030a8amb UCTOYHUKU WH(POPMAIIUU PA3HOTO THUMA U IS Pa3HBIX ayJUTOPHI, cOOM0aaTh HHPOPMAIIMOHHYIO TUTHEHY U
npaBuiia UHHOPMAITMOHHON 0€30MaCHOCTH;

— yMemb UCHONb308amb KOMIIBIOTEPHBIE 1 KOMMYHHKAIIMOHHBIE TEXHOJIOTUN KaK WHCTPYMEHT IS TOCTIKEHHUSI CBOMX IIeNield. YMETh
BBIOMPATH aJIEKBATHBIC 33/1a4€ MHCTPYMEHTAJIbHBIE MIPOrPaMMHO-AIIapaTHBIE CPEACTBA U CEPBUCHI.



Cpeocmeom gpopmuposarnus o3HaBaTeabHbIX Y Y]] ciryxkaT y4eOHbBIN MaTepran U IPek/Ie BCETO MPOAYKTUBHBIC 3a/1aHus yaeOHUKa,
MO3BOJISIFOIIME MPOJBUTATHCS IO BCEM IIECTH JIMHUAM Pa3BUTHSL.
1-a JIP — Hcnonb3oBaHWE MaTEeMaTUYECKUX 3HAHWM MJIS PELICHUS] PA3IMYHBIX MAaTEMaTHYECKUX 3a7ad M OLICHKU MOJYyYEeHHBIX
pEe3yJIbTATOB.
2-51 JIP — COBOKYITHOCTh YMEHHUM MO UCTIOIB30BAHUIO JOKA3aTEIIbHOM MaTEMAaTHUYECKON PEUH.
3-s1 JIP — CoBOKYITHOCTh YMEHHI 110 paboTe ¢ mH(pOpMaIKMEil, B TOM YHUCIIE U C Pa3TMYHBIMU MaTEeMAaTHYECKUMH TEKCTaMHU.
4-5 JIP — YMeHus UCToJIb30BaTh MaTEMaTUUECKUE CPEACTBA JIJIS U3YUEHUSI M ONKMCAHUs PeaJbHbIX MPOILIECCOB U SBJICHUM.
5-s1 JIP — He3aBUCUMOCTD U KPUTHYHOCTH MBIIICHHS.
6-s1 JIP — Boysg 1 HaCTOMYUBOCTH B JOCTHIKEHUU LEJIH.

Komvmynuxamuenvie YY/I:

7 —9-11 knaccol

— CaMOCTOSITEIILHO 0p2aHuU308b16anb Y4eOHOE B3aUMOJICHCTBUE B rpymie (ONpeaeisiTh 00IIne eJH, TI0rOBAPUBATHCS APYT C IPYyroM
U T.J1.);

— OTCTauBasi CBOIO TOUKY 3PEHUSI, nPpUB0OUmMs ap2ymeHmsl, OJTBEPKIasd UX (HaKTamu;

— B JIUCKYCCHUH YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbBCS K CBOEMY MHEHHUIO, C JJOCTOMHCTBOM NpU3HABaMb OIMIMUOOYHOCTH CBOETO MHEHHUsS (€CIu OHO
TaKOBO) ¥ KOPPEKTHPOBATH €T0;

— TIOHUMAsl TIO3ULIMIO JIPYTOro, pa3iuyams B €ro peuu: MHEHHUE (TOYKY 3pEHHS), J0KA3aTeIbCTBO (ApTyMEHTHhI), (PaKkThl, TUMOTE3HI,
aKCHOMBI, TEOPHH;

— yMemb B3TISHYTH HA CUTYAIIUIO C HHOW MO3ULIUU U 00208apUEAMbCs C THOJIbMU WHBIX TMO3UIIHH.

Cpeocmeom opmuposarnus KOMMYHUKATUBHBIX Y Y]] CiIy)KaT TEXHOJIOTHs MPoOJIeMHOTO Auanora (moOyXIatoIm|i 1 MO IBOISIIIHMA

JTMAJIOT) U OpraHu3aIys paboThl B MAJIBIX TPYIIIAX, TAKXKE UCTIOIB30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTHHU MPOIYKTUBHOTO UTCHHUS.

IIpeamerHbIe:

1) ymeHnue paboTaTh ¢ MATEMATHYECKHM TEKCTOM (CTPYKTYpHUPOBaHHUE, HU3BJICUCHNE HEOOX0IMMON HH(POPMAIINHN ), TOYHO U TPAMOTHO
BBIPAKATh CBOU MBICIA B YCTHOW W NMHUCBMEHHOM PEYM, NPUMEHSS MAaTEMaTHUYECKYK) TEPMHUHOJIOTMIO M CHUMBOJIUKY, HCIIOJIb30BaTh
pPa3TUYHBIC SA3BIKU MATEMATUKH (CIOBECHBIM, CHMBOJIUYECKUN, Tpaprueckuii), 000CHOBBIBATH CYXKJICHHUS, TPOBOJIUTH KJIACCU(PHUKAIIUIO,
JIOKA3bIBaTh MATEMATUYECKUE YTBEPKICHUS,

2) BiageHue 0a30BBIM IMOHATHHHBIM allapaToOM: UMETh MPEACTABICHUE O YUCIIE, BIaJCHUE CUMBOJIbHBIM SI3LIKOM aareOphl, 3HAHHE
AJIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBUCUMOCTEN, (popMHUpOBaHHE TPEACTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM
MHUpPE U 0 Pa3IUYHBIX CIIOCO0aX X U3YyUCHHS, 00 0COOCHHOCTSIX BBIBOJOB U IMIPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapakTep;



3) yMeHHEe BBITIONHATH alreOpandeckre NpeoOpa3oBaHUS PANMOHAIBHBIX BBIPAKEHHMA, MPUMEHATh WX IS PEIIeHHs] y4eOHBIX
MaTeMaTHYECKUX 3a7la4 U 3a7a4, BOZHUKAIOIIUX B CMEKHBIX YICOHBIX MTpeIMeTax;

4) yMeHHE TOJb30BATHCS MATEMATHYSCKUMH (OPMYIaMH H CAMOCTOSITENIbHO COCTABISATH (DOPMYINIBI 3aBHCUMOCTEH MEXTY
BEJIMYMHAMHU Ha OCHOBE 00O0OIICHNS YACTHBIX CIy4YaeB M SKCIIEPUMEHTA,

5) yMeHue pemiaTh JIMHCHHBIC M KBaJpaTHbIC YPAaBHCHUS M HEPABEHCTBA, a TAKXKe NMPUBOJMMBIC K HUM ypaBHEHUs, HEPABEHCTBA,
CUCTEMBI; NPUMEHATh IpaUuecKue MPENCTaBICHUS AJs PELIECHUS U HUCCIEJOBAHUS YPAaBHEHMI, HEPABEHCTB, CHUCTEM; IPHUMEHATH
IOJIyYCHHBIC YMEHUS JJI PEUICHUS 3a1a4 U3 MaTEMAaTUKH, CMEKHBIX [IPEAMETOB, IPAKTHUKHY;

6) oBmameHWe CHCTEMON (YHKIMOHAIBHBIX MOHATHH, (YHKIMOHAIBGHBIM S3BIKOM M CHUMBOJIMKOH, yMEHHE CTPOWUTH Tpaduku
(GyHKIUI, ONMCHIBATH HMX CBOICTBAa, HCIOJB30BaTh (YHKIUOHAIBHO-TpapUuecKue NpPEACTaBICHUs MJi1 ONHCAaHUS M aHajau3a
MaTeMaTUYECKUX 3a7a4 U PEAIbHBIX 3aBUCUMOCTEN;

7) oOBIageHHE OCHOBHBIMHU CIIOCOOAMU MPECTABICHHS M aHAIM3a CTATUCTHYCCKUX JIaHHBIX; YMEHHE PEIIaTh 3a7aui Ha HaXOXKICHUE
YacCTOTBI U BEPOATHOCTH CIIyYallHbIX COOBITUH;

8) yMeHHe IpUMEHSTh U3YYEeHHBIC TIOHSATHS, PE3YIbTAThl U METOBI IIPU PEIICHUH 3a/1a4 U3 Pa3IMYHBIX Pa3/IeloB Kypca, B TOM YHCIIE
3a/1a4, HE CBOJSIIMXCS K HEITOCPEACTBEHHOMY ITPUMEHEHNIO U3BECTHBIX AJITOPUTMOB.

V. Coaep:xanue yueOHOro npeamera «Ajaredpay»
7 —9 kaaccos
e 7 kjacc:

1. BbIpa:keHus, TO:K1eCTBAa, yPABHEHHS.

UYucnoBble BeIpakeHUs ¢ nepeMeHHbIMU. [IpocTeiiime npeobpa3oBaHusi BHIpAKECHUNA. YpaBHEHHE, KOPeHb ypaBHeHUs. JIuHeiHoe
YpaBHEHHE C OJIHOM MEPEMEHHON. PenieHne TEeKCTOBBIX 3a7]a4 METO/IOM COCTaBJICHUS ypaBHEHHN. CTaTUCTUUECKNE XapaKTEPUCTHKHU.

OcHosHas yenb — CUCTEMATU3UPOBATh U OOOOIIUTH CBEJACHHS O MPEOOPA30OBAHUSAX ANTreOpanuecKUX BBIPAKEHUN U pEIICHUU
YPABHEHUM C OTHOU IEPEMEHHOM.

[lepBas Tema Kypca 7 Kjacca SBJISETCS CBSA3YIOLIMM 3BEHOM MEXIY KypCcOM MaTeMaTHKU 5—O6 KJaccoB U KypcoMm anreOpsl. B Helt
3aKPEIUISIOTCS BHIYUCIUTEIbHBIE HABBIKH, CUCTEMATU3UPYIOTCS U 0000IIAI0TCS CBEACHUSI O MPEeoOpa30BaHUSAX BBIPAKCHUN U PEIICHUN
YPaBHEHUM.

Haxoxnenue 3HaueHUN YHUCIOBBIX U OYKBEHHBIX BBIPKCHHU 1aeT BO3MOXKHOCTH MOBTOPUTH C yUYAIIUMUCS TpaBWia JEUCTBUN C
palMOHAJILHBIMA YMCJIaMH. YMEHHUS BBITIONHATh apumeTnyeckue IEeUCTBUSL ¢ PAllMOHAIBHBIMU YHMCJIAMH SIBJISIFOTCSI OTIOPHBIMHU JIJISt
BCero Kypca anreopel. CienyeT BBISICHUTh, HACKOJIBKO MPOYHO OBJIAJIENIM UMHU Y4alllhuecs, U B CIydyae HEOOXOIUMOCTH OpPraHU30BaTh
MTOBTOPEHUE C LIEJIbIO JIMKBUAAIIUHU BBISBJICHHBIX MTP00O€sIoB. Pa3BUTHIO HABBIKOB BBHIYMCIICHUHN JOJKHO YIETIATHCS CEPhe3HOE BHUMAHUE U
B JaJIbHEHIIIEM NMPU U3YYEHUH JAPYTUX TEM Kypca anreOphl.



B cBsi3u ¢ paccMOTpeHHEM BOIPOCA O CPABHEHWH 3HAYEHUIN BBIPAXKEHUM PACIIUPSAIOTCS CBEJACHUS O HEPABEHCTBAX: BBOJSATCS 3HAKHU
HEPABEHCTB, JAETCS MOHSITUE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun mpeoOpa3oBaHUN BBIPAKECHUN (POpMaIbLHO-OMEPATUBHBIE YMEHHS OCTAIOTCS Ha TOM JK€ ypOBHE, ydaluecs
MOJHUMAIOTCA Ha HOBYIO CTYNEHb B OBJAJEHUU Teopueil. BBOIATCS MOHATHUS «TOXKIECTBEHHO PaBHBIC BBIPAXKEHUS», «TOXKIIECTBOY,
«TOXAECTBEHHOE MPeoOpa30BaHuEe BRIPAKEHUNY, COJIEP)KaHUE KOTOPBIX OyJIeT MOCTOSTHHO PACKPBIBATHCS U YIITYOJISITHCS MPU U3yUYECHUU
npeoOpa3oBaHUN Ppa3IUUYHBIX andredpandeckux BblpakeHWil. [loguepkuBaeTcsi, YTO OCHOBY TOXKJIECTBEHHBIX IPE0Opa30OBaAHUIMA
COCTaBJISIFOT CBOVWCTBA IEMCTBUM HAJl YACIIAMMU.

VYcunuBaercs posib TEOPETUUYECKUX CBEIECHUN MPU pacCMOTpeHUu ypaBHeHUU. C 1eibl0 00eCredYeHHs] OCO3HAHHOTO BOCIPHUSTHS
yUYalIUMHUCS aJITOPUTMOB PEIICHHs] YPABHEHUM BBOJMTCS BCIIOMOTATEIBHOE MOHSATHE PABHOCUIBHOCTU YpaBHEHUH, GOPMYIUPYIOTCS U
Pa3bICHSAIOTCA HA KOHKPETHBIX IPUMEPaxX CBOKMCTBA PABHOCHIIBHOCTH. J[a€TCsl MOHITUE TMHEMHOTO YPABHEHHUS U HUCCIIEAYETCSI BOIIPOC O
qHCIIe ero KopHel. B cucteme ynpakHeHUi 0co00¢ BHUMaHKE YACISICTCS PEIICHUIO YpaBHEHUH BUIA ax = D IpH pa3IMyHbIX 3HAYCHHSIX
a u b. TIponomkaetcst padoTa 1Mo HOPMHPOBAHMIO Y YUANTUXCS YMECHHS WCIIOJIB30BaTh almapaT YpaBHCHHHA KaK CPEJICTBO JUIS PEIICHUS
TEKCTOBBIX 3a7a4. Y POBEHb CIIOKHOCTH 3a/1a4 3/I€Ch OCTAETCs TAKUM XK€, KaK B 6 Kiiacce.

N3ydenune TeMbl 3aBepIIaeTCs 03HAKOMJICHUEM YYaIIUXCs ¢ MPOCTEUIIMMU CTATUCTUYECKUMU XapaKTePUCTUKAMU: CPEAHUM apudme-
TUYECKUM, MOJION, MEUaHON, pa3MaxoM. Ydaliuecs OHKHBI YMETh MCIOJIb30BAaTh 3TH XaPAaKTEPUCTUKH JJIsI aHAIW3a psia JaHHBIX B
HECIIOKHBIX CUTYaIMIX.

Komwmponvuvix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIE€M.
CTelleHb ¢ HATYPAIbHBIM TT0Ka3aTeleM | ee cBoicTBa. OnHowreH. OYHKUNK ¥ = X%, y = X° U UX rpaduKH.

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

B nanHo# TeMe nmaeTcst onpeiesieHue CTENEHU ¢ HaTypajibHBIM MoKaszareneM. B kypce maremaTuku 0 Kilacca ydaiuecs yxe BcTpeda-
JUCh C IpUMEpaMU BO3BEJCHHUS YUCENl B CTENEHb. B CBS3M C BBIUMCICHHWEM  3HAYEHUHM  CTENEHM B 7  KJIacce  JIaeTcs
MPEJCTABIICHUE HAXOXK/ICHUM 3HAYEHUN CTENEHU C IMOMOUIBI0 KalbKylsTOpa. PaccmaTpuBaroTcs CBOMCTBA CTENEHH C HATypalbHBIM
nokaszareneM. Ha nmpumepe J10ka3aTenbcTBa CBOWCTB CTENEHU y4alluecs BIIEPBbIC 3HAKOMSTCS C JI0Ka3aTeJIbCTBAMM, MPOBOAUMBIMU
Ha anrebOpandeckoM Marepuasie. CBOWCTBA CTENEHH C HATypaJbHBIM TMOKa3aTeleM HaxoAST  NPUMEHEHHE NP YMHOXKCHHUH
OJIHOYJICHOB W BO3BEJCHUM OJHOWICHOB B CTENEHb. [Ipy HAXOXIEHUM 3HAYEHUM BBIPAKECHHM, COJEpXAIIUX CTENEHHU, 0co00e
BHUMAaHUE ClIelyeT 0OpaTUTh Ha MOPSAIOK ICUCTBUH.

PaccmoTpenne GyHKIHA y = X°, y = X° [HO3BOJSET MPOJOKATE paboTy 1Mo (hOPMHUPOBAHMIO YMEHHH CTPOMTH M YUTATH rpaduKu
dbyukiuit. BaxHo oOpaTuTh BHHMaHHUE ydYalllMXCsl HA OCOOCHHOCTH Tpaduka (PyHKIUH y = X% rpaduK TPOXOIAUT YEepe3 Haydalio
KoopauHat, och Oy SBISIETCS €r0 OCbI0 CUMMETPHH, TPapUK PACIOIOKEH B BEPXHEH MOTYTIIIOCKOCTH.

YMenne crpoutb rpabuki QYHKUHE ¥ = X° M Yy = X° HCIONB3YeTCS IS O3HAKOMIICHHS YYAIIUXCS C TPadHYecKHM CIocoOoM
pelIeHNs YPaBHEHUN.



Koumponvuvix pabom: 1
3. MHoro4ieHsl.

MuorouineH. CrokeHue, BBIYUTaHNE B YMHOKEHHE MHOTOWICHOB. Pa3ioskeHne MHOTOYICHOB Ha MHOXKHTEJIH.

Ocnoenas yenb — BBIPadOTaTh YMEHHUE BBIMOIHATH CJAOXKCHHE, BRIYUTAHHE, YMHOXCHHE MHOTOYICHOB M Pa3I0KCHHE MHOTOWICHOB
Ha MHOYKHTEITH.

JlanHass Tema wurpaer (GyHAAMEHTAIbHYIO pOJdb B (OPMHUPOBAHHUH YMEHHS BBINOJHATH TOKICCTBEHHBIC IPEOOPa3OBaHMS
anreOpanyecKux BeIpaxkeHnil. @opMupyeMbie 37ech (OPMaTbHO-ONIEPATUBHBIC YMCHHUS SBJISIOTCS ONOPHBIMU TIPH M3YYECHUH JICHCTBHIM C
paMOHAIBHBIMHU POOSMH, KOPHSIMH, CTEIICHSIMH C PAIIMOHATILHBIMH [TOKA3aTEIISIMHU.

W3yueHue TeMbl HAYMHACTCS C BBEJICHUS MOHATHH MHOTOYICHA, CTAaHJAaPTHOTO BHUa MHOTOWICHA, CTCIIEHU MHOrowieHa. OCHOBHOE
MECTO B 3TOH TeMe 3aHUMAIOT aJIrOPUTMbI JCUCTBUI ¢ MHOTOYICHAMH — CJIOKCHHUE, BRIUNTAHUE U YMHOXKEHHUE. YYalrecs J0HKHBI 1M0-
HUMATh, YTO CYMMY, Pa3HOCTb, IIPOM3BEICHNUEC MHOTOYICHOB BCETa MOKHO MPEICTABUTh B BUJE MHOTOWICHA. J[efiCTBHUS CIIOKCHMSI, BbI-
YUTAHUS U YMHOKEHHS MHOTOYJICHOB BBICTYIAIOT KaK COCTABHON KOMIIOHCHT B 3aJaHHUSIX Ha MPeoOpa3oBaHMs ICIbIX BhipaxeHui. [To-
3TOMY HEIIEIECO00Pa3HO MEPEXOANTh K KOMOMHHPOBAHHBIM 33 JaHHSIM MIPEKIE, YeM YCBOCHBI OCHOBHBIE ATOPHUTMBI.

Cepbe3HOEe BHUMAHHUE B 3TOM TeMe yIC/ISIeTCs Pa3I0KCHHIO MHOTOWICHOB HAa MHOKHTEIH C TIOMOIIBIO BEIHECEHHUS 33 CKOOKH 00IIEero
MHOYKHUTEJIS M C TIOMOIIBI0 pynnupoBKU. COOTBETCTBYIONIHE MPEOOpa30BaHmsl HAXOAAT IIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca,
TakK ¥ B MMOCIEAYIOIINX Kypcax, OCOOCHHO B JCHCTBUSAX C PAIMOHATIBHBIMU IPOOSIMH.

B manHOli Teme ydaipecs: BCTPEYaroTCst ¢ IpUMEPaMHU HCIIOIb30BaHMsI paCCMaTPUBAEMbIX MPEOOPa30BaHUM MPU PEMICHUH Pa3HO00-
pas3HbIX 3a/1a4, B YaCTHOCTH TPU PEUICHUN YPAaBHEHHUH. DTO MO3BOJISICT B X0/1€ U3YUYCHHUS TEMbI IIPOJAOJDKUTH pabOTy M0 (POPMHUPOBAHHUIO
YMEHHs peliaTh YPaBHEHHUs, a TAK)KE PellaTh 3ajauyd METOJIOM COCTABJICHUS yYpaBHEHHUU. B umciI0 ynpakHeHHH BKIFOYAIOTCS HECIOXK-
HbIC 33/IaHUs Ha JJ0Ka3aTeIbCTBO TOX/ICCTRA.

Konmpononvix pabom: 1
4.  @opMyJbl COKPAIIEHHOT0 YMHOKEHMSI.

Dopmyisl (@ + b)* =a* £ 2ab + % (@ +b)’ =d® £ 3a°b + 3ab® £ b°, (@ £ b) (@® + ab + b®) = &° +b°. TIpumenenne dopmyn
COKpAIIIEHHOTO YMHOKEHHUS B MPEOOPA30BAHMIX BBIPAKECHHIA.

Ocnosnas yenvb — BeIpabOTaTh YMEHHE MIPUMEHATH (DOPMYJIBI COKPAIICHHOIO YMHOKEHHUS B MPE0OPa30BaHUIX LEIBIX BRIPAKCHHIA B
MHOTOYIEHBI U B Pa3jI0KEHUH MHOTOYICHOB Ha MHOKHTEIIH.

B nanHoi# TeMe mpomoikaercs padota mo GOPMHUPOBAHMIO Y YUAIIUXCS YMEHHUS BHIIIOIHATH TOXKIECTBEHHBIE MPEOOPAa30BaAHMS IIETBIX
BeIpakeHnii. OCHOBHOE BHHMAHHE B TeMe yaeaseTcs hopMyaaM (a - b) (@ + b) = a® - b? (a £ b)* = 4® + 2ab + b?. Vuammecs momkHbl
3HATh 3TH (OPMYJIBI M COOTBETCTBYIOIIHME CIIOBECHBIC (POPMYIMPOBKH, YMETh MPUMEHITh UX KaK «CIIEBa HAlpaBO», TaK U «CIpaBa
HAJIEBOY.



Hapsity ¢ yka3aHHBIME paccMaTpuBaioTes Takke dopmyis (a + b)® = a®+ 3a%b + 3ab® £ b°, a® £ b® = (a £ b) (@* + ab + b?). Oxnako
OHM HAaxoJAT MEHbLIEE IPUMEHEHUE B KypCe, IO3TOMY HE CIIEAYET M3JIMIIHE YBJIEKATHCS BBIINOTHEHUEM YIPAXKHEHUM HAa UX MCIOJIB30-
BaHHE.

B 3akmrounTenhHON YacTU TEMBI pacCMaTpPUBAETCA MPUMEHEHUE PA3IMYHbIX PUEMOB PA3JI0KEHHS] MHOTOYJIEHOB HA MHOYKUTEIH, a
TaK>Ke UCTIOJIb30BaHNE MPE0OPa30BAHMIM 1IENBIX BHIPAXKEHUM JIJISl pEIlICHUs IIUPOKOTO Kpyra 3ajad.

Konmponvuwvix pabom: 2
S. dyHkuMuU.

OyHk1us, 061acTh onpenenacHus QyHkuuu. Beruncnenue 3nauenuit pyukiuu no gopmyne. I'padbuk Gynkiuu. [psmas nponopimo-
HaJBLHOCTH U ee rpaduk. JInHeinas QyHkuus u ee rpaduxk.

Ocnognas yenb — 03HAKOMUTH YYAIIUXCSl ¢ BaXHEMIIMMU (PYHKIIMOHAIBHBIMHU MOHATUSAMHU U C rpapuKkaMu NpsSMOM MPOMOPLHO-
HaJbHOCTH U JTUHEHHON (PyHKIMHU 0OIIEro BU/A.

JlanHast TeMa SIBJIIE€TCS HA4aJbHBIM 3TAllOM B CUCTEMATUYECKON (PYHKIMOHAIBHOW MOATOTOBKE YUaIIUXCA. 3/1€Ch BBOASATCS TAaKUE I10-
HATHA, KaK QYHKLHUS, apTYMEHT, 001acTh onpeaeneHus GyHkuuu, rpadpuk Gynkuun. yHKIUS TpakTyeTcsl Kak 3aBUCUMOCTb OJIHOM Iie-
PEMEHHOM OT pyroil. Yuaiuecs nojay4yaroT MepBoe MpeACTaBIeHUE 0 cnocodax 3aaanus GyHKuud. B qanHoi Teme HaunHaeTcst paboTa
110 ()OPMHUPOBAHMIO Y YUALIUXCS YMEHUN HAXOAUTh N0 (GopMyJie 3HaUeHHE (DYHKIIMH MO0 U3BECTHOMY 3HAUYEHHIO apTYMEHTA, BBITOIHSTh
Ty K€ 3a/1a4y Mo rpaduKy U pematsb 0o rpaguky oOpaTHyIO 3a1ayuy.

OYHKIMOHAIbHBIE MOHATHSA MOJYYalOT CBOI0 KOHKPETH3ALUIO MPU U3YYEHUH JUHEHMHOW (PYHKUIMU U €€ YaCTHOro BUAA — MPSIMOM
IPONOPLUUOHAILHOCTU. Y MEHHS CTPOUTD U YWTATh TpapuKu 3TUX GYHKLIUHN IMIHUPOKO UCHOJIB3YIOTCS Kak B CAaMOM Kypce anreopsbl, Tak U B
Kypcax reoMeTpuu M (u3MKu. Yyammecs JAOJDKHBI MOHUMAaTh, KaK BIMSET 3HAK Kod((uUIMEeHTa Ha PACIOIOKEHHE B KOOPAMHATHOM
wiockoctu rpaduka Gyskiuu y = Kx, rae u K # 0, kak 3aBUCUT OT 3HaueHu# K u b B3anMHoe pacnonoxenne rpadukoB ABYX (QYHKITUH
Buga y = kx + b.

®opmupoBaHue Bcex (PyHKLIMOHAIBHBIX MOHATUN U BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, & TAK)KE M3yUYEeHUE KOHKPETHBIX (DyHK-
IUI COMPOBOXAAIOTCS PACCMOTPEHHEM IPUMEPOB PEATBHBIX 3aBUCHMOCTEH MEXIy BEJIMYMHAMM, YTO CHOCOOCTBYET YCHIICHMIO
MPUKJIAAHONW HAMPABIEHHOCTH Kypca anreOphl.

Komnmponvuwvix pabom: 1
6. Cucrembl JMHEHHBIX YPABHEHUI.

Cucrema ypaBHeHUi. PenieHue cucTemMsbl IByX JTUHEHHBIX YPABHEHUN € ABYMS IEPEMEHHBIMU U €r0 F€OMETPUYECKAsi HHTEPIIPETaI.
Pelenne TeKCTOBBIX 3a1a4 METOI0M COCTaBJICHUS! CUCTEM YPAaBHEHHI.

OcHosHas yenb — O3HAKOMUTH yYalIUXCSl CO CIIOCOOOM pEIIEHUS] CUCTEM JIMHEWHBIX YPaBHEHUH C BYMSI NIEPEMEHHBIMH, BbIpa-
00TaTh YMEHHUE peuiaTh CUCTEMbl YPAaBHEHUN U MPUMEHSAThH UX MPU PEIICHUN TEKCTOBBIX 3a/1a4.

N3ydenne cucrteM ypaBHEHUH pacnpeaesieTcss Mexky Kypcamu 7 u 9 knaccoB. B 7 kitacce BBOJUTCS MOHITUE CUCTEMBI U pacCMaTpH-
BAIOTCS CUCTEMBI JINHEMHBIX YPAaBHEHUM.



N3noxxeHre HaYMHAETCA C BBEJICHUSI TIOHATHUS «IMHEHHOE YpaBHEHHE C IBYMS IEPEMEHHBIMUY. B cucteMy ynpaxHEeHUN BKIIIOUAKOTCA
HECJIOKHBIE 33]IJaHUsI Ha PEIICHUE JIMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU B 1I€JIBIX YHCIIAX.

dopmupyeTcst yMEHHE CTpOUTh rpaduk ypaBHeHHs a + Dy = ¢, tiae a # 0 wmm b # 0, npu pa3InyHbIX 3HaYCHUAX a, b, c. BBeacHue
rpadudeckux oOpa3oB aeT BO3MOXKHOCTH HATJISAIHO MCCJIENIOBATH BOMPOC O YUCIIE PEIICHWA CUCTEMBI JBYX JUHEHHBIX YPaBHEHUH C
IBYMS IIEPEMEHHBIMU.

OCHOBHOE MECTO B JaHHOW TEME 3aHUMAET H3YyUYCHHUE AITOPUTMOB pPEIICHHUS CUCTEM JBYX JIMHEWHBIX YPAaBHEHHUU C ABYMS
NepeMEHHBIMH CIIOCOOOM MOJICTAHOBKH M CIIOCOOOM CIIOXKeHMs. BBeieHre cucTeM Mo3BOISIET 3HAYUTENBHO PACHIUPUTD KPYT TEKCTOBBIX
3a/lay, peniaeMbIX C MOMOIIbIO anmapara anreOpsl. [IpuMeHeHne cucteM ympomaeT Mpouecc MepeBojia AaHHBIX 33Ja4d C OOBIYHOTO
A3bIKA HA SI3bIK YPAaBHECHMUIA.

Koumponvnuvix pabom: 1
7. TloBTOpEHME.
OcHosnas yenw. II0BTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH, nmosydeHHbIe B 7 Kiacce.
Konmponvuuvix pabom: 1

e 8 KJiacc:

1. PanumonanbHbIe ApoOH.
PanimonansHass ApoOb. (OCHOBHOE CBOMCTBO JApoOH, cokpalieHue ApoOed. ToxaecTBeHHbIE MpeoOpa3oBaHUs  PallMOHAIBHBIX

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

OcHosnas yenb — BBIPaOOTATh YMEHHE BBITIOJHATH TOXK/ICCTBEHHBIE ITPeoOpa3oBaHus pPallMOHAIILHBIX BRIPAKCHUH.

Tak kak IEMCTBUS C pallMOHAIIBHBIMH JPOOSMH CYIIIECTBEHHBIM 00pa30M OIMMUPAIOTCS Ha JEUCTBUS C MHOTOWICHAMH, TO B Hayajae TEMbI
HEO0OXOIMMO MTOBTOPHUTH C YUAIIMMHUCS MPEOOPa30BAHUS IETBIX BRIPAKESHUM.

['maBHOE MECTO B JaHHOW TeMe 3aHUMAIOT AJITOPUTMBI JEHCTBUN ApoOsMHU. Ydaimiuecs JAOHKHBI MOHUMATh, YTO CYMMY, Pa3HOCTb,
MPOU3BEJICHNE M YacTHOE JAPOOEi Bcera MOKHO TPENCTaBUTh B BHUjae JApoOu. [IprmoOperaeMbie B TaHHOW TeME YMEHHS BBIIOIHSTH
CJIOKE€HUE, BHIYUTAHUE, YMHOXKCHHE U JIeJICHUE MPOoOeH SIBISIOTCS OMOPHBIMH MPeoOpa30BaHUSX NPOOHBIX BbIpakeHuid. [loatomy um
cieayeT ynenuth ocoboe BHMMaHHMe. HelenecooOpa3HO mepexoauTh K KOMOMHUPOBAHHBIM 3aJlaHMsIM Ha BCE ACHUCTBUS C JIpOOSIMU
npex;e, yeM Oyay yCBOSHBI OCHOBHBIE aJITOPUTMBI. 3alaHus Ha BCE JACHUCTBUS C IPOOSIMU HE JAOJKHBI ObITh U3JIMIIIHE TPOMO3IKUMH U
TpynoeMkumu. [Ipu HaxXoXJaeHWH 3HAYCHUM ApoOed MaroTcsa 3ajlaHus Ha BBIYKMCIICHHUS C TOMOINBIO KajdbKyjsiTopa. B nmaHHON Teme
pacCIIMPSIIOTCS CBEACHUS 0 CTaTUCTUYECKHUX XapaKTEPUCTHUKAX. BBoautcs MOHSITUE CPEAHET0 TAPMOHUYECKOTO psijia

. K
ITOJIOXKUTCIIBHBIX YHCCII. I/I3yquI/Ie TCMBI 3aBCPHIACTCA PACCMOTPCHHUCM CBOHUCTB (I)YHKI_II/II/I y=—.
X



KoumponwbHoix pabom: 2

2. CreneHb ¢ 1eJbIM MOKA3aTeJIeM. JJIEMEHThI CTATUCTHKM.
CremeHb ¢ IENBIM TIOKa3zaTeneM W ee cBoicTBa. CTaHmapTHBIM BUA yucia. HadanpHbie CBefeHHS 00 OpraHU3aliM CTAaTHCTHYECKHUX
HCCIIETOBAHMM.
OcHosHas yenb — BbIPA0OTaTh YMEHHE NMPUMEHSTh CBOMCTB, CTENEHU C IIEJIBIM IOKAa3aTelieM B BBIUUCICHHUSAX U MPeoOpa3OBaHUSIX
chopMHUpOBaTh HaYaIbHBIE MTPEACTABICHUS O COOpPE U TPYNIUPOBKE CTATUCTHUECKUX JAHHBIX, UX HATJISAHOW MHTEPIIPETALINH.
B »sT0if Teme (opmynupyroTcsi CBOMCTBa CTENEHU C IIEJIbIM IMOKa3aTeiaeM. MeTos J10Ka3aTelnbCTBAa 3TUX CBOMCTB MOKAa3bIBAETCA Ha
IpUMepe YMHOKEHHS CTETIEHEN C OJMHAKOBBIMU OCHOBAHMSAMU. J[aeTcs MOHATHE O 3allMCH YHCla B CTaHAApTHOM Buie. [IpuBomsarcs
IpPUMEPHI UCTI0JIL30BAHUS TaKOM 3allicH B (PU3KKE, TEXHUKE U JPYTUX 001acTsIX 3HAHUH.
VYyamumecs: mojydaroT HadallbHbIE MPEACTaBICHUS 00 OpraHU3aIMU CTATUCTHUYECKUX HCCieNoBaHUNA. OHU 3HAKOMSTCS C TOHSTHUSIMU
reHepaIbHON U BRIOOPOUHON COBOKYMHOCTU. [IpuBOIATCS nmpuMepsl PeACTaBICHUS CTATUCTUYECKUX JAHHBIX B BUJAE TAOJHUIl YAaCTOT U
OTHOCHUTEJILHBIX YACTOT. YYallluMCs MpeJjiaratoTcs 3aJaHus Ha HaXO0XKJICHHE MO Ta0JuIle YaCTOT TAKMX CTATUCTUYECKUX XapaKTePUCTHK,
Kak cpeaHee apudmernueckoe, Mojia, pa3max. PaccMarpuBaeTcs BONpOC O HAMISIAHOW MHTEPHpETaIluy CTaTUCTUYECKONM MH(POpMAIIUH.
N3BecTHBIC yUaluMcs CIOCOOBI HATJISIAHOTO MPEJCTABICHHUS] CTATUCTUYECKUX JIAHHBIX C TTOMOIIBIO CTOJIOYATHIX U KPYTOBBIX UATpaMM
PACIIMPSIIOTCS 34 CYET BBEJICHUS TAKUX MOHITUN, KaK MOJUIOH U TUCTOIPaMMA.
Konmponvuuvix pabom: 1

3. KBaapaTHble KOpHH.

[Tonsitue 06 uppanmoHanbHBIX yuciax. OOmIMe cCBeAeHUsI O JEeHCTBUTENbHBIX unciax. KBagpaTHeiii kopeHb. [loHATHE O HAXOXKIIEHUU
MpUOJIMKEHHOTO 3HA4YeHHUs KBajpaTHoro KopHs. CBoicTBa KBaApaTHbIX KopHel. [IpeoOpa3oBaHus BBIpaXEHUH, COACpPKALTUX

kBajpaTHble KopHu. DyHKIUS y =+/x, ee cBolicTBa U rpaduk.

OcHogHas yenb — CUCTEMATU3UPOBATh CBEACHHUS O PAlMOHAIBHBIX YHMCIAX MU AaTh IPEICTaBiIeHHE 00 MpPpalMOHAIbHBIX YHUCIIAX,
paclUIMpUB TEM CAMbIM IOHSATHUE O YHUCJE; BhIPAOOTaTh YMEHHE BBIMIOJNHITH MPEOOpa30oBaHUSl BBIPAKEHUN, COAEpKAIIMX KBaJApaTHBIC
KOPHH.

B nanHO#M Teme ywaniyecss MoJydyaroT HadyajlbHOE MPECTABIEHUE O MOHATUU AeHCTBUTENbHOro uucia. C 3Toil menpto oboOmarTcs
M3BECTHBIC yUalllUMCs CBEJEHUS O PAllMOHATIBHBIX yMciax. JJis BBeACHUS TOHATHUSI UPPALIMOHATIBHOTO YHCIIA UCTIONIB3YETCS] MHTYUTUBHO
MIPEACTABICHUE O TOM, YTO KaXXIbId OTPE30K UMEET JUIMHY U MOTOMY Ka)KJI0M TOYKE KOOPJAWHATHOW MPSIMOM COOTBETCTBYET HEKOTOPOE
yrcio. [lokas3piBaeTcs, 4To CyIIECTBYIOT TOUKH, HE MMEIOIIUE pAallMOHABHBIX abcLucC.

[Ipu BBEeIEeHNY OHATHUS KOPHS MOJIE3HO 03HAKOMUTD YHAIIHUXCS C HAXOXKIECHUEM KOPHEH C MOMOUIBIO KAJIBKYJIATOPA.

OcHOBHOE BHMMAaHHUE YENAETCS MOHATUIO apu(METUUECKOTO KBAIPaTHOTO KOPHS U CBOWCTBaM apu(PMETUUECKUX KBAJPATHBIX KOPHEH.

Joka3bIBatoTCS TEOpeMBbl O KOpHE U3 IPOM3BEIACHMS M APOOH, a TaKkkKe TOXKIECTBO va’ =|a/, KOTOpBIE MONYYalOT IPUMEHEHHE B
peoOpa3oBaHUsIX BBIPAXKEHUN, COJACpKAIUX KBajApaTHble KopHU. CnenuanbHOe BHHUMaHUE YIENAeTCS OCBOOOXKICHUIO OT



MPPALMOHATIFHOCTY B 3HamMeHaresie ApoOu B BBIPAKEHUAX BUIA YMmenue npeodpazoBbIBaTh BBIPAKEHMS, COAEpIKAIINE

a a
NORCECN
KOPHH, YAaCTO MCMOJIB3YETCS KaK B CAMOM Kypce alreOphl, TaK U B Kypcax FeOMETPUH, areOpbl M Hayall aHaIu3a.

[IponomkaeTcst paboTa Mo pa3sBUTUIO (PYHKIHMOHANBHBIX MIPECTABICHMH yuauxcs. PaccMarpuBaotcs GyHKIHS 6 =+/6, ee CBOHCTBA U
rpaduk. [Ipu n3ydennn GyHKIME y =+/x MOKA3bIBAETCA €€ B3aUMOCBS3b C (ByHKIHEH y = X%, rme x > 0.
Konmponvuvix pabom: 1

4, KBaapatHbie ypaBHeHusl.
KBampatHoe ypaBHeHune. DopMyna KOpHEH KBaIpaTHOTO ypaBHEHUs. PelieHue panuoHanbHbIX ypaBHeHUM. Pemienue 3amad, nmpuBo-
JSIIUX K KBaJIPATHBIM YPABHEHHSIM U MIPOCTENIINM PallMOHATIbHBIM YPABHEHUSIM.
OcHosHas yenb — BBIPA0OTATh YMEHUS PEIlIaTh KBaJApPAaTHBIC YPaBHEHUS W MPOCTEHIINE pallMOHAIbHbIE YPABHEHUS U MPUMEHATh UX K
PELLICHUIO 3a/1a4.
B Hauane Tembl PUBOAATCS MPUMEPHI PEIICHUS HEMOIHBIX KBAJAPATHBIX YPABHEHUN. DTOT MaTepuall CUCTEMaTU3upyercs. Paccmarpu-
BAIOTCS aJITOPUTMBI PENICHHS HETIOJHBIX KBAJIPATHBIX YPABHEHUN PA3JIMYHOIO BUJIA.
OCHOBHOE BHUMaHHE CIEAYET YACIUTh PEIICHUIO YPABHEHUN BU/IA ax’ + bx + ¢ = 0, rae a # 0, ¢ UCIOIB30BAHHEM dbopmyibl kKopHeil. B
TAHHOM TeMe ydJariuecs 3HakoMsTcsi ¢ opmysnamu BueTa, BRIpaKAIOUIMMU CBSI3b MEXIY KOPHSIMU KBaJpaTHOTO YpaBHEHUSI U €Tr0 KO-
adpunrentamu. OHU HCTONB3YIOTCA B JAJIbHEHIIIEM MpPHU J0KA3aTeIbCTBE TEOPEMbl O PA3OKEHHM KBaJPATHOTO TpEeXwieHa Ha
JIMHENHBIE MHOXKUTEIIH.
VYuyanuecs oBIaJeBalOT CIOCOOOM PEIICHUsT APOOHBIX pallMOHAIBHBIX YPaBHEHUH, KOTOPBIA COCTOUT B TOM, UYTO PEIICHUE TaKUX ypaB-
HEHUU CBOJUTCA K PEUICHHUIO COOTBETCTBYIOLIUX LIEJIBIX YPABHEHUHN C MOCIEAYIOLIIUM UCKIIOUEHUEM IIOCTOPOHHUX KOPHEH.
N3ydenune 1aHHOM TEMbI O3BOJISIET CYIIECTBEHHO PACIIMPUTH anmnapaT ypaBHEHUN, UCTIOIb3YEMbIX ISl PEIICHUS] TEKCTOBBIX 3a/1a4.
Koumponvnuoix pabom: 2

5. IloBTOpeHue.

OcHosHas yens. IIoBTOPUTH, 3aKpenuTh U 00001TUTH OCHOBHBIE 3Y H, nmony4yeHHbie B 8 Kiacce.
KoumponvHnvix pabom: 1

e 9 kaacc

1. HepaBencrBa.
YucnoBble HEPABEHCTBA U UX CBOMCTBA. [lowIeHHOE ClI0KEHNE U YMHOXKEHHUE YHUCIIOBBIX HEPABEHCTB. JINHEHBIE HEPABEHCTBA C OJIHOM
MEPEMEHHON U UX CUCTEMBI.
OcHosHas  yelb — O3HAKOMHUTH YYallUXCsl C MPUMEHEHHEM HEPaBEHCTB JJIsl OIICHKU 3HAYEHWU BBIPAXXCHHH, BBIPA0OTATh YMEHUE
pelmaTth JUHEHHbIE HEPaBEHCTBA C OJHOW IMepeMEeHHOW M ux cucTeMbl. CBOWCTBA YMCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha



KOTOPOM OCHOBAHO pEIICHUE JIMHEHMHBIX HEPABEHCTB C OJAHOM NEPEMEHHOW. TeopeMbl O INOWICHHOM CIOKEHMM W YMHOXXCHUU
HEPaBEHCTB HAXOJUTh MPUMEHEHNE MPU BBINOJHEHUHU NMPOCTEHIINX YIPAXKHEHUI HA OLEHKY BBIPAKEHUM 110 METOY I'paHull. BBogsTcs
MOHATHUS aOCONIOTHON TMOTPEIIHOCTH M TOYHOCTU MPUOJIMKEHHS, OTHOCUTEIHHOW MOTPEUIHOCTH. YMEHHS MPOBOAMTH JCTyKTHUBHBIC
pacCyKJIeHHs IMOJy4aloT pPa3BUTHE KaK IpPH JI0KAa3aTEIbCTBaX YKa3aHHBIX TEOPEM, TaK W IPHU BBINOJIHEHUH YHNPAKHEHUN Ha
JI0Ka3aTeIbCTBA HEPABEHCTB.
B cBs3u C pelieHHEM JMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHO: JAeTCs TMOHSATHUE O YHUCIOBBIX NPOMEXKYTKaX, BBOJISATCS
COOTBETCTBYIOIIME Ha3BaHUsI U 0003HaueHMs. PacCMOTpPEHHIO CHUCTEM HEPAaBEHCTB OJHOW MEPEMEHHOW MPEIIIECTBYET O3HAKOMIICHUE
yUalUXCsl C MOHATUSIMU TIepeceueHuss U 00bEeTUHEHUS MHOKECTB.
[Ipu pemieHNH HEPABEHCTB MCHOJIB3YIOTCS CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHAIOTCA HA KOHKPETHBIX MPHUMEpPaX.
Oco0oe BHHMaHHE CJIEQyeT YICIUTh OTpAaOOTKE YMEHHs peliaT MpOCTEeWIMe HepaBeHCTBA Buaa ax > b, ax < b, ocTaHOBHBIIUCH
crienuaibHO Ha ciaydae, korma a < 0.
B sT0i1 Teme paccMaTpHBAaeTCs TaKKe€ PELIEHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW, B YACTHOCTH TaKHX,
KOTOPBIE 3allCaHbl B BUJIE ABOMHBIX HEPABEHCTB.
Konmponvuuvix pabom: 1

2. KBaapaTnunasi pyHkums.
Oynkuus. CroiictBa pynkiuid. KBaapatseiii TpexuieH. Pa3noxkeHue KBapaTHOTO TpexXwieHa Ha MHOKUTEIN. DyHKIUSA y = ax’ + bx +
c, ee coiicTBa U rpaguk. CteneHHas QyHKIHS.
OcHosHas yenb — PACIIUPUTH CBEJCHUS O CBOMCTBaX (YHKIIUNA, 03HAKOMHUTH YYAIIUXCS CO CBOWCTBAMH M TpadUKOM KBaJIpaTUYHOU
¢byakuun. |
B nauane tembl cucteMaTu3UpyrOTCs cBeleHus 0 GyHKUuUAX. [IOBTOPAIOTCS OCHOBHBIE MOHATHSA: (QYHKLHUSA, apryMeHT, 00JIacTh ompe-
nenenust GyHkiuy, rpaduk. JaroTcs MOHATHSA O BO3pAaCTaHWUU U yObIBaHMHM  (QYHKIIMH, TPOMEKYTKAaX 3HAKOMOCTOSHCTBA. Tem
caMbIM co3iaetrcs 0as3a JJis YCBOEHHUs CBOWCTB KBaJIpaTHUYHONW W CTENEHHOW (YHKIMH, a TakKe Ui NalbHEWIIero yriyOJaeHus
(yHKIMOHATBHBIX TIPEICTABICHUN MTPU U3YYCHUH Kypca anreOphl U Hayasl aHan3a.
[ToArOTOBUTENBHBIM IIATOM K M3YUYEHUIO CBOMCTB KBaIpaTUYHOW (PYHKIUMU SIBIIAETCS TaKK€ PacCMOTPEHHE BOIpoca O KBaJApaTHOM
TPEXWIEHE M €ro KOPHSX, BBIACIEHUM KBaJpaTa JBY4YIEHAa W3 KBaAPaTHOTO TPEXWICHA, PA3JIO0KEHUM KBAAPaTHOTO TPEXUJIEHa Ha
MHOKHUTEJIH.
V3ydeHre KBaApaTHHOH (DYHKIMHM HAYMHACTCS C PacCMOTpeHns QYHKIMH y = ax’, e CBOHMCTB M 0cOOeHHOCTeH rpaduka, a Takke
JIPYTHX YaCTHBIX BUIOB KBAaAPATHUHOH (QYHKIHH — GyHKIMI y = ax> + b, y = a (x - M), DTH CBEICHHS HCIIONB3YIOTCS [PH H3yUCHHH
CBOMCTB KBaJpaTHIHOH (YHKIHH 0OLIero Biaa. BaxHo, 4ToOBI ydaryecs OHsIH, 9T0 rpaduk GyHKIMK y = ax’ + bx + ¢ MoxeT GbITh
ToJTy4eH 13 rpaduka GYHKIHE Y = ax” ¢ MOMOLIBIO ABYX MapaLIeIbHbIX HepeHocoB. [IpieMsl mocTpoeHus rpadguka GyHKIuK Y = ax” +
bx + ¢ orpabGaThIBarOTCS Ha KOHKPETHBIX mpuMepax. [Ipu 3ToM 0co0oe BHHMaHHE CIEAyeT YACIUTh (OPMHPOBAHHIO Y YYAIIHXCS
YMEHHsI YKa3bIBaTh KOOPJAUHATHI BEPIIMHBI apadoIibl, €e 0OCb CHMMETPHH, HAlIPaBIIEHUE BETBEH mapadoibl.



[Ipu m3ydyeHun 3TOM TeMbl JNajbHEWIIee pa3BUTHE MOJYyYaeT YMEHHE HAaXOAUTh MO TrpapuKy MPOMEKYTKH BO3pACTaHHs U yOBIBaHHS
GbyHKIIUH, a TAaK)Ke MPOMEXKYTKH, B KOTOPBIX (PYHKIIHUS COXpaHSIET 3HAK.
Vyaruecsi 3HAKOMSTCS. CO CBOMCTBAMH CTENICHHON (DYHKIIMH Y = X' MPH Y€THOM W HEYETHOM HATypalbHOM IOKa3aTeie 1. BBoautcs
MOHATUE KOPHS N-Ui cTteneHu. OHU MOJYyYaArOT MPEJICTABICHUE O HAXOXKICHUHM 3HAYEHHN KOPHSA C MOMOINBI0 KaJIbKYJISATOpPA, MPUYEM
BbIPA0OTKA COOTBETCTBYIOIINX YMEHUHN HE TpeOyeTcsl.
Komnmponvuvix pabom: 1
3. HepaBeHcTBa ¢ 01HOI NepeMeHHOI
Lensie ypaBueHus. pobHbie palnoHalibHble ypaBHeHMs. HepaBeHCTBa BTOpO# CTENEHU C OJJHOM nepeMeHHOU. MeTo1 MHTepBaIoB.
OcHosHas yenb — CUCTEMATU3UPOBATh U OOOOIIUTH CBEJACHHS O PEUICHUU ULEIBbIX U APOOHBIX PAIlMOHAIBHBIX YPaBHEHUW C OJHOM
NEePEMEHHOM, chopMHpOBATH YMEHHUE pELIaTh HEPABEHCTBA BUA ax’ +bx +c¢>0mmax’ +bx + ¢ <0, rme a #0.
B aToii Teme 3aBepHIaeTCcs U3yUeHUE pallMOHATIBHBIX YPABHEHHI C OJHOW MEepEeMEHHOM. B CBA3M € 3TUM MPOBOAUTCS HEKOTOPOE 000011Ie-
HUE U YIITyOJIeHHe CBeJIeHUI 00 ypaBHEHUSIX. BBOAATCSA MOHATHS LEJIOr0 PallMOHAIIEHOTO YPAaBHEHHUS U €r0 CTEIECHH. YYaluecs 3HaKO-
MATCSI C PELICHUEM YPaBHEHUH TPEThEM CTENEHW M YETBEPTOM CTEIEHU C ITOMOIIBIO PA3JIOKEHUS HA MHOXKHUTEIW U BBEICHHUS BCIIO-
MOTaTeJIbHOM TEepeMEeHHOM. MeTo pelnieHus ypaBHEHHUW NyTeM BBEACHUS BCIOMOTaTEIbHBIX MEPEMEHHBIX OyleT MIMPOKO
UCIIOJIb30BaThCA B JANbHENIIEM MPU PEILIEHUH TPUTOHOMETPUUECKUX, JTOTapU(PMUUYECKUX U JPYTUX BUIOB YpaBHEHUM.
Pacmmpsitorcs cBelleHHs O PEMICHHH APOOHBIX PAalMOHAIBHBIX YPAaBHEHMH. YUalluecs 3HAKOMSTCS C HEKOTOPBIMU CHEIUATbHBIMU
MIPUEMAMU PEIICHUS TAKUX YPABHEHUM.
dopMUpOBaHME YMEHHN pellIaTh HEPABEHCTBA BUIA ax’+bx++c>0mmax”+bx+c<O,raea#0, OCYILECTBIISIETCS C OMIOPOU Ha
CBeJieHUs 0 TpadrKe KBaIpaTUIHON (QYHKIIHH.
VYyanmecs 3HaKOMATCS ¢ METOJIOM MHTEPBAJIOB, C IOMOILIBIO KOTOPOIr'0 PELIAOTCS HECIIOKHBIE PALIMOHAJIBHBIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ IBYMS NepeMEeHHBIMU

VYpaBHeHue ¢ nByMs nepeMeHHbIMH U ero rpaduk. CucreMbl ypaBHEHUN BTOPOU cTeneHHW. PereHue 3ajad ¢ MOMOIIBIO CUCTEM
ypaBHEHHU BTOpOM creneHu. HepaBeHCcTBa ¢ AByMsI IEPEMEHHBIMUA U UX CUCTEMBI.
OcHosHnas yenb — BbIPabOTaTh YMEHUE PEIIaTh NPOCTEUIINE CUCTEMBI, COJIEpKAIlME YPaBHEHHUE BTOPOM CTENEHU C JBYMS IEpEMEH-
HBIMU, U TEKCTOBBIE 33J]a4 C TOMOIIIBIO COCTABIICHUS TAKUX CHCTEM.
B nanHOI Teme 3aBeplIacTCs M3YyYEHHUE CUCTEM YPaBHEHUW C ABYMS NepeMeHHbIMH. OCHOBHOE BHHUMAaHUE YIEISIETCA CUCTEMAaM, B KO-
TOPBIX OJTHO U3 YPAaBHEHUN IEPBOM CTENEHHU, A IPYrOo€ BTOPOM.
N3BecTHBIN yyalmuMcs crnocod MOoACTAaHOBKM HAXOAMT 311€Ch ajbHENIIee MPUMEHEHNE U TTO3BOJISIET CBOAUTH PEIICHHE TaKUX CHCTEM K
PELIECHUIO KBAaAPATHOTO YPABHEHHS.
O3HaKOMJIEHHE YYalllUXCsl C MPUMEpPAMH CHCTEM YpPaBHEHUH C JBYMsI MEPEMEHHBIMU, B KOTOPHIX 00a ypaBHEHHs] BTOPOW CTEIEHH,
JOJKHO OCYILECTBIIATHCS C TOCTATOYHOM OCTOPOKHOCTBIO U OIPAHUYMBATHCS IIPOCTEUILIMMU ITPUMEPAMH.



[IpuBnedyeHre M3BECTHRIX YUaIIUMCS TPaQUKOB MO3BOJISIECT MPUBECTU MPUMEPHI TPadUUIECKOTO pelieHus: cucteM ypaBHeHuid. C momo-
b0 TPaPUIECKUX MPEACTABICHUN MOXKHO HATJISTHO MOKAa3aTh yUYalTUMCS, YTO CHUCTEMBI JIBYX YpPaBHECHUU C ABYMS TEPEMCHHBIMH:
BTOPOU CTENEHH MOTYT UMETh OJIHO, JIBA, TPH, YETHIPE PEIICHUS WIN HE UMETh PEIICHUM.
Pa3paboTaHHbIil MaTeMaTUUYECKUI anmapaT MO3BOJISET CYIIECTBEHHO PACIIUPUTh KJIACC COAEPKATEIbHBIX TEKCTOBBIX 3aJ1ay, pellaeMbIX
C ITIOMOIIIbIO CUCTEM YPAaBHEHUI.
N3ydeHue TeMbl 3aBeplIaeTCsl BBEACHUEM MOHITUI HEPABEHCTBA JIByMsI IEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C JBYMS IEPEMECHHBIMU.
CBenenus o rpadukax ypaBHEHUW C JBYMS IIEPEMEHHBIMH HCIIONB3YIOTCS TPH WJUTIOCTPAIIMM MHOXKECTB PEIICHUH HEKOTOPHIX
MPOCTEUIIINX HEPABEHCTB C ABYMS MEPEMEHHBIMU U UX CUCTEM.
Konmponvuwvix pabom: 2

5. DJieMeHThI NPUKJIATHOIH MaTeMaTHKH.

Marematudeckoe moxaenupoBanue. [lpornentHeie pacuerbl. [IpubnuxeHnHbie BhiunciieHUs. OCHOBHBIE TMpaBUiia KOMOWHATOPUKH.
OTHOCHUTENbHAS YacTOTa U BEPOSITHOCTH CilydalHOro coObiThs. Kiaccuueckoe ompezeneHue BeposTHOCTH. HauanbHble CBeAEHUS O
CTaTHUCTHUKE.

OcHnogHas yenb — O3HAKOMUTH YYaIIUXCSl C MOHATUSIMHU MEPECTAHOBKHU, Pa3MEIIECHUs, COUETaHUSI U COOTBETCTBYIOIIMMU (HOpMYyIaMu
JUISl IOJICUETa X YUCTIA; BBECTU MOHATHUSI OTHOCUTEJIBHOM YaCTOTHI U BEPOSITHOCTU CITy4aiHOTO COOBITHS.
N3ydenne TeMbl HAQUMHAETCS C PEIICHUS 3a/1ad, B KOTOPBIX TPEOYETCSI COCTABUTh T€ WJIM WHbIC KOMOWHAIIUU AJIEMEHTOB U MOJACUUTATH
X 4uclio. Pa3zbscHsEeTCS KOMOMHATOPHOE MPABWIO YMHOXKEHHS, KOTOPOE HCIOJIB3YETCsl B JalibHEWIeM Mmpu BbIBOJE (HOPMYI ISt
MmojIcYeTa YKciia NEePECTaHOBOK, pa3MEIIeHU M codeTaHuil. [Ipu mM3yueHMHM HaHHOTO Marepuajia HeoOXOIUMO OOpaTHTh BHUMaHUE
yYaIuxcss Ha pasiiiyue MOHITHH «pa3MEIICHUEe» U «CoueTaHue», chOpMHUPOBATH y HUX YMEHHE ONPEACIATh, O KaKOM BHJIE KOM-
OWHAIMI UIET pedb B 3aja4e.
B nanno#t Teme ydamiyecs 3HAKOMSATCS ¢ Ha4aJbHBIMH CBEJICHHSMH W3 TCOPUM BEPOSTHOCTEH. BBOIATCS MOHATHS «CIydailHOE COOBI-
THE», KOTHOCHUTEIIbHAS YacTOTa», KBEPOATHOCTh CIy4alHOTO COOBITHUS». PaccMaTpuBarOTCs CTATUCTUUECKUN M KJIACCUYSCKUH MOIXObI
K OIPEICICHUIO BEPOATHOCTH CIy4alHOTO COOBITHSA. BaxkHO 0OpaTWTh BHUMAHHE YYalllUXCs Ha TO, YTO KJIIACCHYECKOE OIpeJecHUe
BEPOSATHOCTU MOKHO TPUMEHSITh TOJIBKO K TAKUM MOJIESIM PEabHbIX COOBITHM, B KOTOPBIX BCE UCXO/IbI SBJISIIOTCS PABHOBO3MOKHBIMH.
Konmponvuwvix pabom: 1

6. UucaoBbIe MOCIEA0BATEIHLHOCTH.
YucnoBsie nocaeaoBaTeIbHOCTH. ApudMeTHIECKasi U TeoMeTpruIecKas rnporpeccu. @opmysibl -0 YieHa U CyMMBbI TIEPBBIX N YJIEHOB
nporpeccur. beckoHeuHo yObIBaroIiasi reoMeTpudeckast mporpeccus.
OcHognas yenb — NaTh MOHATUS 00 apuMETHIECKON U TEOMETPUUECKON MPOTPECCUSX KaK YMCIOBBIX MOCIEI0BATEILHOCTIX 0CO00T0
BHU/JIA.



[Ipn m3ydeHUM TeMbl BBOAMUTCS MOHSITHE IOCIEI0BATEIbHOCTH, PA3bICHIETCS CMBICH TEPMUHA «N-i 4YJIEH MOCJIEI0BAaTEIbHOCTH,
BbIpPa0aTHIBAECTCS YMEHHUE MCIOJIB30BaTh MHAEKCHOE 0003HAUYECHHE. DTU CBEICHUS HOCST BCIIOMOTATENIBHBIN XapaKkTep U HCIOIb3yIOTCS
I U3y4eHHs apuPMETHUECKON U T€OMETPUIECKON TPOrPECCHil.
Pabora ¢ ¢gopmynamu N-TO 4YjeHa U CyMMBbI MEPBBIX N YIEHOB MPOTPECCHl, MOMHUMO CBOETO OCHOBHOTO Ha3HAUYECHHS, MO3BOJIET
HEOJIHOKPATHO BO3BPAIIATHCS K BHIYMCICHUSIM, TOKIECTBEHHBIM NMPE0OpPa30BAHUM, PELIICHUIO YPABHEHUHN, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapakTEpUCTHUYECKHME CBOWCTBA apu(PMETHUECKOM U TEeOMETPUYECKOW  MPOTPeccHuid, 4YTO  MO3BOJSET
pacIIMpUTh KPYT IPeAJIaraeMbIX 3a/1a4.
Konmponvuvix pabom: 1

7. TloBTOpeHue (MTOroBOE)
Ocnosnas yens. I1oBTOpUTH, 3aKpenuTh U 00001IUTE OcHOBHBIE 3Y H, mosryueHHsle B 9 kiacce.
Konmponvuuvix pabom: 1

VI. TemaTtnueckoe INJIAHUPOBAHUE C ONIPEACTICHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ JACATCJIBbHOCTH.

B TemaTndeckoM IIaHUPOBAaHUH Pa3/ieibl OCHOBHOTO COJIEP)KaHMS 10 anreOpe pa3OuThl Ha TEMBI B XPOHOJIOTHH WX W3YUYEHUS, 110
COOTBETCTBYIOIINM yueOHHUKaM «AJredpa — 7 », «Anredpa — 8 », «Anredpa — 9 ».

OCOOEHHOCTBIO TEMAaTHYECKOTO ITUTAHHPOBAHUSA SIBJISIETCS TO, YTO B HEM COACPKUTCS OINMUCAHUE BO3MOXKHBIX BHJIOB
o0pa3oBaTeIbHOM IEATEbHOCTH YYAIIMXCH B MPOIIECCE YCBOCHUSI COOTBETCTBYIOIIETO COMNECPKAHUS, HAMPABICHHBIX Ha JIOCTH)KCHHUE
MOCTABJICHHBIX 1IeJIel O0ydeHUs. DTO OPUEHTHPYET YUUTENsl Ha YCWICHHE JEATEIbHOCTHOTO TMOJX0/1a B O0yUYE€HUU, HA OpTaHU3AINIO
pa3Ho00Opa3HOW y4eOHOM [1eATeJbHOCTH, OTBEUAOIICH COBPEMEHHBIM ICHUXOJIOTO-TIEJAarOri4eCKuM BO33PEHHSM, HA HCIIOJIH30BAHUE
COBPEMEHHBIX TEXHOJIOTHH.



IloypouHoe miiannpoBaHue no ajaredpe B 7 Kiaacce

ypoka

Conepxanue
(pa3nenbl, TEMbI)

Komn-Bo
JacoB

OcHoBHbIE BUbl yUEOHOH AEATEIBHOCTU

(YY)

I'maBa |. JIuneiiHoe ypaBHeHHe

C OJHOH

nepeMeHHoi. (15 yacoB)

Beenenue B anredpy

1

Pacnosznasame auciaoBwie BBIPpAXKCHUSA U

Beenenue B anredpy

1

BBIPAXXCHHUSI C IEPEMEHHBIMU, JINHEHHbIE
ypaBHeHus. [IpuBouTh npumepsl

Beenenue B anredpy

BBIpa)KeHI/Iﬁ C ICPCMCHHBIMU, JIMHEMHBIX

JInHeitHoe ypaBHEHUE C OJJHOM MTEPEMEHHOMN

ypaBHeHUH. COCTaBIISATH BbIpAaXKEHUE
C IIEPEMEHHBIMU I10 YCIIOBHUIO 3a/1a4H.
BrimonsaTe peoOpa3oBaHus BRIPAKCHUN:
IPUBOJIUTH TTOI00HBIE ClIaraeMeble,
packpeiBaTh CKOOKH. HaxoauTs 3HaueHUe
BBIPAXCHUS C IEPEMEHHBIMU TIPU 33JaHHBIX
3Ha4YeHUsX nepeMeHHbIX. Knaccudunuponarsb
anreOpandeckue BbIpakeHHs. OnuchIBaTh
LIEJIbIE BBIPA)KCHHUS.
Dopmynuposams ONPENICTICHUE JIMHEHHOTO
ypaBHeHUs. Pemate nMHENHOE ypaBHEHUE B
oOuiem Buze. MHTEpnpeTupoBaTh ypaBHEHUE
KaK MaTeMaTU4YeCKyI0 MOJIENIb PEabHOM
cutyauuu. ONHCHIBaTh CXEMY PEILICHUS
TEKCTOBOM 3a/1a4uM, IPUMEHSTh €€ AJIs
pelieHns 3a1a4

JIvHeitHoe ypaBHEHHE ¢ OJJHOM NTEPEMEHHOMN

JInHeitHoe ypaBHEHUE ¢ OJJHOM NTEPEMEHHOMN

JIuHeitHoe ypaBHEHUE ¢ OJJHOM MTEPEMEHHOMN




JIvHeitHoe ypaBHEHUE ¢ OJJHOM TEPEMEHHOMN 1
9. Pemenue 3aa4d ¢ moMoIIbIO YpaBHEHHI 1
10. .
Pemrenue 3ama4 ¢ mOMOIIBIO YPaBHEHUN 1
11. .
Pemrenue 3ama4 ¢ mOMOIIBIO YPaBHEHUN 1
12. .
Pemrenue 3ama4 ¢ NOMOIIBIO YPaBHEHUN 1
13. .
Pemrenne 3aa4d ¢ nOMOILIBIO YpPaBHEHUN 1
O60061muTh TPUOOPETEHHBIC 3HAHUS, HABBIKH
14. [ToBTOpEHME U cUCTEMaTU3AIHS YIeOHOTO .
1 1 yMeHus 1o TeMe «JInHeliHoe ypaBHEeHueE ¢
Marepuana . .
OJIHOU MTEPEMEHHON».
KonTtpouabHnas pabora Ne 1 mo reme HayuuTbcs npuMeHaTh IpUOOpEeTEeHHbIE
15. . . .
5 «/IuHeliHOe ypaBHEeHHeE C OIHO 1 3HaHUS, YMEHHS], HABBIKH, B KOHKPETHOM
nepeMeHHOI) JESITEIbHOCTH.
I'nasa |l. Heable Boipa:xkeHus. (S0 yacon)
16 TO)KI[CCTBCHHO PaBHBIC BBIPpAXKCHUS. 1 (DOpMyﬂupogamb"
Toxnectsa onpeoenieHus: TOXKIECTBEHHO PaBHBIX
BBIPAYKEHHI, TOKIECTBA, CTEIIEHU C
17. |ToxnaecTBEeHHO paBHbIE BHIPAXKECHHUS.
1 HaTypaJbHbIM MOKA3aTeNeM, OJTHOUIICHA,
ToxnecTsa
CTaHJApTHOIO BUJIa OJHOUJICHA,
18. |CremneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1
Kod(dUIMEeHTa OAHOUIICHA, CTEIIEHU
19. |CremeHs ¢ HaATypaIbHBIM MTOKA3aTEIeM OAHOMICHA, MHOTOMICHA, CTCIICHA

MHOTI'OYJICHA,




20.

CreneHb ¢ HaTypajIbHBIM [TOKA3aTEIEM

cBolicmea: CTEIIEHH C HaTypaJIbHbBIM
IIOKa3aTcjICM, 3HaKa CTCIICHU,

npasuia: 10Ka3aTCJIbCTBA TOXKIACCTB,
YMHOKCHHA OAHOWICHA Ha MHOT'OYJICH,
YMHOXCHNA MHOTI'OYJICHOB.

/Jloka3zvléamb CBOMCTBA CTEIICHU C
HATypaJbHBIM TIOKa3aTeJIeM.
3anuchIBaTh M IOKA3bIBATh (OPMYJIBI:
MIPOM3BEICHUS CYMMBI ¥ PA3HOCTH JIBYX
BBIPQXXCHHH, Pa3HOCTH KBJIPATOB JBYX
BBIPXCHHH, KBaJIpaTa CyMMBI U KBaJiparTa
Pa3HOCTHU JBYX BBIPAXKEHHM, CyMMbI KyOOB U
pa3HOCTU KyOOB JIBYX BBIPAKCHHIA.
Buviuucnisams 3HaueHNE BRIPAKCHUH
C IEPEMEHHBIMH.

[IpuMeHATH CBOMCTBA CTENEHU AJIA
npeoOpa3oBaHMs BIPAKEHUM.
BBITIONTHATE YMHOKEHHE OJTHOWICHOB H
BO3BEJICHUE OJHOYJICHA B CTECIICHbD.
[IpuBOIUTH OJTHOUJIEH K CTAHIAPTHOMY BUY.
3anuchIBaTh MHOTOWIEH B CTAHIaPTHOM
BUJIE, ONIPEIENATh CTENIEHh MHOTOUJICHA.
[TpeoOpa3oBbIBaTH MPOM3BECHIE OAHOUICHA
Y MHOTOYJICHA; CYMMBI, pa3HOCTH,
MIPOU3BEICHUS IBYX MHOTOUYJICHOB B
MHOTOYJICH.

BrImoTHATE pa3iokeHre MHOTOUYJICHA Ha
MHOKUTENH CITOCOOOM BEIHECEHHS OOIIETO
MHOYKHUTEIS 32 CKOOKH, CIIOCOO0M
TPYIIHPOBKHU, IO HOPMYIIaM COKPAIEHHOTO
YMHOXEHUS U ¢ TPUMEHEHHEM HECKOJIBKUX
CIIOCOOOB.

Hcnonws3oBath ykazaHHbIE MPe0Opa3oBaHUs B
MPOLECCE PELICHHS YPABHEHMUIA,

v
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21. |CBolicTBa cTeneHH ¢ HATYPaJIbHBIM
oKa3aTejieM
22 |CBoOlicTBa CTENIEHH C HATYPAIbHBIM
MoKa3aTejieM
23, |CBolicTBa CTENEHH C HATYPAJIbHBIM
oKa3aTejieM
24. |OnHOYIEHBI
25. |MHoroWIeHBI
26. |CioxeHue W BBIYMTaHHE MHOTOWIEHOB
27. |CiokeHue U BBIYMTaHHE MHOTOWIEHOB
28. |Cio)keHue 1 BBIYUTAHNE MHOTOYJIEHOB
KonTposbnas padora Ne 2 o reme:
29. .
«CBoiicTBa CTeNEHH C HATYPAJIbHBIM
nokasareJjiemM»
30. |YMHOXEeHHe oJHOWIEHa Ha MHOTOYJICH
31. |YMHOXeHHe oJHOWIEHAa Ha MHOTOYJICH
32. |YMHOXeHHe oJHOWIEHAa Ha MHOTOYJIEH
33.
VYMHOKeHNe MHOTOYJIeHAa Ha MHOTOYJICH
34. |YMHOXeHHE MHOTOYJIEHA Ha MHOTOWIEH
35. |YMHOXEHHE MHOTOYJIEHA Ha MHOTOWIEH
36. |YMHOXEHHE MHOTOYJIEHA Ha MHOTOWIEH
37. |PasnoxeHne MHOTOUYJIEHOB HA MHOKHUTEINH.

Brinecenue O6II_ICFO MHOJKHTEIIS 32 CKOOKHU




38.

PaznoxxeHre MHOTOYJIEHOB HA MHOKUTEIH.
Brinecenue 06II_ICFO MHOJKHTEIIS 32 CKOOKHU

Dopmynuposamo:

onpeoeneHus: TOXJIECTBEHHO PAaBHBIX
BBIPQXXEHHH, TOXKECTBA, CTEIIEHH C
HATypaJIbHBIM TOKa3aTelieM, OJJTHOUJICHA,
CTaHJIapTHOTO BHUJA OJJHOUWICHA,
Kod(duimenTa oTHOWICHA, CTEIIEHN
OJHOYJIEHAa, MHOTOYJICHAa, CTEIIEHU
MHOT'OYJIEHA;

C60UCMea: CTEIIEHU C HATYPaIbHbIM
IoKa3aTeseM, 3HaKa CTEICHH;

npaesujia: 10Ka3aTCJIibCTBa TOKACCTB,
YMHOKCHHA OAHOYWICHA Ha MHOT'OYJICH,
YMHOKCHHA MHOT'OYJICHOB.

/[oka3biéamb CBOICTBA CTENIEHU C
HaTypaJIbHbIM I10Ka3aTeeM.

3anuchIBaTh U I0Ka3bIBaTh (POPMYJIbI:
IIPOM3BEICHUS CYMMBI M PA3HOCTH JIBYX
BBIPAXEHU, pa3HOCTH KBaJIpaToB JABYX
BBIPQXCHUI, KBaJipaTa CyMMBI U KBaJpaTa
Pa3sHOCTH JIBYX BBIPAXXEHHUH, CYMMBI KyOOB U
Pa3sHOCTH KyOOB JIBYX BbIpaKECHUH.
Buviuuciams 3Ha4YeHUE BBIPAKEHUN

C TIEPEMEHHBIMH.

[IpumeHsATH CBOMCTBA CTENEHH JIJIS
npeoOpa3oBaHMs BRIPAKEHUH.

BBINONTHATE YMHOXKEHNE OJTHOYJICHOB U
BO3BEJIEHUE OJJTHOUIECHA B CTEIICHb.
ITpyBOIUTE OJHOUWIEH K CTAaHAAPTHOMY BHUAY.
3anuchIBaTh MHOIOWIEH B CTaHIapTHOM
BU/JIE, OIIPEJENATH CTENIEHb MHOIOUWIEHA.
[TpeoOpa3oBbIBaTh MPOU3BEACHUE OAHOUICHA
Y MHOTOYJICHA; CyMMBI, Pa3HOCTH,
IIPOU3BENCHNUS ABYX MHOIOWICHOB B

S




PaznoxxeHre MHOTOYJICHOB Ha MHOXKUTEIIH.

39.  |BhlHeceHue 00IIEro MHOKUTENS 32 CKOOKH

40. |Pa3nokeHue MHOrOWIEHOB HA MHOXKMTEIIH.
Meton rpynnupoBKu
Pa3noxeHre MHOrO4JI€HOB HA MHOYKUTEIIH.

4L Meroz rpynnupoBKu

42. |Pa3nokeHue MHOrOWIEHOB HA MHOXKHUTEIIH.
Meron rpynnupoBKu
KonTpoasnas padora Ne 3 nmo teme:

43. | (PasnoKenne MHOTOMICHOB Ha
MHOKUTEJIN»

44. |IIpon3BeneHue pa3HOCTH U CyMMBI IBYX
BBIPAKECHUIN

45. |IIpon3BeneHue pasHOCTH U CyMMBI IBYX
BBIPAKECHUI

46. |IIpon3BeneHue pa3HOCTH U CYMMBI IBYX
BBIPAKECHU

47. |Pa3HOCTb KBaJIpaTOB JIBYX BBIPAKEHUI

48. |Pa3HOCTb KBaJpaTOB JIBYX BBIPAKEHUI

49. |KBagpar cymMMBl M KBagpatr pasHOCTHU ABYX
BBIPKECHUI

50. |KBagpar cymmel u KBagpat pa3HOCTH JBYX
BBIPKECHUI

51. |KBagpar cyMMBbI 1 KBaspaT pa3HOCTH JIBYX
BBIPAKECHUI

52. |KBagpar cyMMBbI 1 KBaspaT pa3HOCTH JIBYX

BBIPAKECHUI




53. |IIpeoOpa3oBanue MHOrouIeHa B KBapar
CYMMBI WJIH Pa3HOCTHU JBYX BbIpAXKEHUH
54. |IIpeoOpa3oBaHure MHOTOUJIEHA B KBAapaT
CYMMBI WJIN Pa3HOCTHU ABYX BbIpa)KEHUI
55. |IIpeoOpa3oBanue MHOrouIeHa B KBajpar
CYMMBI WJIH Pa3HOCTHU JBYX BbIpAXKEHUH
56. |KonTpoabHasi padora Ne 4 o reme:
«@opMyJibl COKPAILICHHOT0 YMHOKEHHUSI»
57. |CyMMa 1 pa3HOCTh KyOOB JIBYX BBIpaXKEHHM
58. CymMa 1 pa3HOCTb KyOOB JIBYX BbIpayKE€HUI
59. |IIpuMeHeHue pazauuHBIX clIOCOOOB
Pa3JI0’KEHUS] MHOTOUJIEHA HA MHOXKHUTEIH
60. |IIpuMeHeHne pa3auuHBIX CIOCOOOB
Pa3IoKeHUsI MHOTOUJIEHa HA MHOYKUTENN
61. |IlpumeHeHMe pa3IMYHbIX CLIOCOO0OB
pa3oKeHUs MHOTOUJIEHa Ha MHOXKUTENN
62. |IIpumeHeHune pa3aMyHBIX CIOCOOOB
pa3I0KEHUsI MHOIOWIEHA HA MHOXKHTEIN
63. |I[loBTOpeHue u cucremaruzanus y4eOHOTro
O600muTh TPUOOPETEHHBIE 3HAHUS, HABBIKH
MaTepuaia
U yMeHus 1o TeMe «Pa3noxeHre MHOro4jieHa
64. |lloBTOpeHUE U cucTemaTu3anus y4eOHOTro A MHOSKHTEIIY,
marepuaia
Konrpoabnasi pabora Ne 5 no Teme: HayuuTbest IPUMEHATh MPUOOPETEHHBIE
65.  |«Pasnokenne MHOroUIeHa Ha 3HaHUS, YMEHWS, HABBIKH, B KOHKPETHOM
MHOKHTE/IH e TEIbHOCTH.
66. |CBs3u Mexy BennuynHamMu. OyHKIMS
67. |Csasu mexnay BenuuuHamu. Oynxuus IIpusooums npuMepbI 3aBUCUMOCTEN MEXTY

68.

CrniocoObI 3a1anus QyHKIUN

BeInYuHaMH. Paznmyarn cpeau




69. 3aBUCUMOCTEH (yHKITMOHATHHBIC
70. |CmocoOsI 3amanust GyHKITUH 1 3aBUCHUMOCTH.
71. |Tpaduk ¢pynxunn 1 |Onuceisame NOHSTHS: 3aBUCHMON U
HE3aBUCUMOM NIEPEMEHHBIX KLU
72. |I'padux pynkunm 1 p , pyHKIHH,
— ~ — aprymMeHnTa (yHKIHHU; CIOCOOBI 3aaHus
73. |Jluneiinas QpyHkius, e€ rpaduku cBoicTBa 1
¢bynkunu. opMyIHpPOBATH ONPEICICHUS:
74. |Jlunelinas QyHkuus, e€ rpaduku cBoiicTa 1 |o6nactn onpenenenus byHKIMH, 06MACTH
75. |/Iunedinas pynkuus, €€ rpaguKku CBOMCTBA 1  |3Hauenwmii pyHKIMH, rpaduka GyHKIHH,
JUHEWHON (QYHKIINH, TPAMOI
MPOMOPLUOHATEHOCTH.
Buiyucniams 3HaueHne GyHKIUA IO
3aJJaHHOMY 3HAQUYE€HUIO apryMeHTa.
CocraBisTh TaOIHUIIBI 3HAYCHUN ()YHKIIHU.
. . . Crtpouts rpaduk GyHKIIMU, 3aJaHHON
76. |Jlunelinas ¢pyHkius, e€ rpaduKu cBOKWCTBA 1
tabnuyHo. 1o rpaduky dbynkumy,
SBIISAIOIIEHCS MOJIENBIO peabHOro Mpolecca,
OTIPEEIATh XapaKTePUCTUKH 3TOTO
nporecca. CTpouts rpadux TUHEHHON
(GYHKLIMU U IPSIMOM MPOMOPIUOHAIBHOCTH.
OnuceiBaTh CBOMCTBA 3TUX PYHKIUI
27 [ToBTOpEHME U cucTEMaTU3alMsl y4€OHOTO 1 O6001muTh TPUOOpPETEHHBIE 3HAHUS, HABBIKU
" |matepuanna. U yMEeHHS 110 TeMe «DyHKITH.
HayuuTtbcs npuMeHsTh NpUOOPETEHHbIE
Konmponvnas paooma Ne 6 no meme pHobp .
78. 1  |3HaHUs, yMEHUS, HABBIKH, B KOHKPETHOU
«@Dynxkyua»
NEeSITETBHOCTH.
I'naBa IV. CucreMbl JIMHEHHBIX YPABHEHMH ¢ IBYMS lepeMeHHbIMU. (19 yacoB)
79.  |YpaBHeHHs C IByMS IEPEMEHHBIMU IIpusooums npumepwl. ypaBHEHUS C ABYMS

1




80.

YpaBHEHHUs C 1ByMs IEPEMEHHBIMU

IIEPEMEHHBIMY; JINHEHHOTO YPaBHEHHS C
JBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX
JIMHEUHBIX YPABHEHUH C ABYMs
MIEPEMEHHBIMU; PEAJIbHBIX IIPOLIECCOB, IS
KOTOPBIX YpaBHEHUE C JBYMsI IEPEMEHHBIMU
WJIM CUCTEMA YPABHEHUH C IBYMs
IIEPEMEHHBIMHU SIBJISFOTCSI MATEMaTUYECKUMU
MOJIEIISIMHU.

Omnpenenars, SABIAETCS JIU IIapa YHCET
pEILICHUEM JAaHHOTO YPaBHEHUS C JIBYMsI
[IEPEMEHHBIMH.

Dopmyauposamy.

onpeoeneHus: PELLICHUS] ypPaBHEHUS C IByMsI
MIEPEMEHHBIMH; YTO 3HAUYUT PELIUTh
ypaBHEHHE C JIByMsI IEPEMEHHBIMU; rpaduka
YPaBHEHHUS € ABYMs IEPEMEHHBIMU;
JMHENHOI0 ypaBHEHUS C IBYyMs
IIEPEMEHHBIMH; PELICHUS CUCTEMBI
YpaBHEHUH € ABYMS IEPEMEHHBIMU;
ceoUcmea YPaBHEHUN C IByMS
MIePEMEHHBIMH.

Onucvieamy: cBoicTBa rpaduKa JTMHEHHOTO
YPaBHEHHS B 3aBUCUMOCTH OT 3HAYEHUU

K03 PHULIKMEHTOB, rpaduyeckuii MeTox
pEILIEHUs] CUCTEMBI IBYX YPABHEHHM C ABYMs
IIEPEMEHHBIMH, METOJI TOJICTAHOBKU U METOJ
CJIOXKEHMSI JUIsl PELIEHUS] CUCTEMBI ABYX
JIMHENHBIX YPABHEHUH C ABYMsI
MePEMEHHBIMH.

Cmpoumw rpadvK IMHEHHOTO YpaBHEHUS C
JBYMsI IEpeMEHHBIMU. Pemiath cuctemsl AByX
JIMHEUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMH.

Pewamys TexcTOBBIE 337]a41, B KOTOPBIX
CUCTEMA JBYX JIMHEHUHBIX YPABHEHUHU C JBYMS
IIEPEMEHHBIMH SIBJIETCA MaTEMaTHIECKON
MOJIEJIBIO PEATIBHOTO IIpoLecca, U
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81.

JIuHeitHoe ypaBHEHUE C IByMs IEPEMEHHBIMU
u ero rpaduk

82.

JInneliHOE ypaBHEHHE C IBYMS [IEPEMEHHBIMU
U ero rpaduk

83.

JluHeliHOE ypaBHEHUE C JBYMS TICPEMECHHBIMHU
u ero rpaduk

84.

CucreMbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMHU.
['paduueckuii MeTO/ pelIeHus! CHCTEMBI IBYX
JIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

85.

CucreMbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMHU.
I'padrueckuii MeTO pelIeHus: CUCTEMBI IBYX
JIMHEUHBIX YPABHEHUN C ABYMS
HepEeMEHHBIMU

86.

CucreMbl ypaBHEHUH ¢ ABYMs [IEPEMEHHbBIMHU.
['paduyeckuii MeToA pelIeHns CUCTEMBI ABYX
JIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

87.

Pemenne cuctem IMHENHBIX YpaBHEHUM
METOJIOM ITOICTaHOBKHU

88.

Pemenne cucreM IMHENHBIX YpaBHEHUN
METO/I0M MTOACTAHOBKHU

89.

Pemenne cuctem IMHENHBIX YPaBHEHUM
METOJIOM CIIOKEHUS

90.

Pemenue cucreM JIMHENHBIX ypaBHEHUI
METOJIOM CIIOKEHUS

91.

Pemenne cucreM TMHENHBIX YpaBHEHUI
METOJIOM CIIOKEHUS

92.

Pewrenue 3a1a4 ¢ TOMOIIBIO CUCTEM
JIMHEUHBIX YPAaBHEHUN

93.

Pemienue 3aga4 ¢ TOMOIIBbIO CUCTEM
JIMHEWHBIX YpaBHEHUHN




94. |Pemenue 3ama4 ¢ mOMOLIBIO0 CUCTEM
JIMHEWHBIX YpaBHEHUMN
95. |Pemenue 3a1a4 c MOMOLIBIO CUCTEM
JIMHEUHBIX YPABHEHUN
O6001TUTE TPUOOPETEHHBIC 3HAHUS, HABBIKH
96. |[loBTOpeHue u cucremarusanus yaeoHOTO .
U yMeHus 1o teMe «CHCTeMbl JIMHEHHBIX
MaTepuaia. .
YpaBHEHUH C ABYMS IEPEMEHHBIMI.
Konumponsnas paboma Ne 7 no meme HayuuThcst pUMEHSATh TPUOOpPETCHHBIE
9. | «Cuctempl umeiiHbIX YPaBHeHHUii ¢ AByMsI 3HaHMS, YMEHHUSI, HABBIKU, B KOHKPETHOM
nepeMeHHbIMM) JIeSITEIIbHOCTH.
IloBTOpEeHue U cucTemMaru3anus yueOHoro marepuaJa. (6 4.)
YnpaxxHeHus i1 MOBTOPEHUS Kypca 7 JlaTh BO3MOKHOCTh YYalIUMCS: TPOBOAUTH
98 KJjlacca HCCJICIOBAHUS CBSA3AHHBIC C U3yUYEHUEM
' CBOICTB (DYHKIIHI{, B TOM YHCIIE C
MCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE
rpadyKOB U3yYeHHBIX (PYHKIUN CTPOUTH
99. |YNpaxHEHNs JIs OBTOPEHNs Kypea 7 GoJtee CIOkKHBIE IpaUKH, OCO3HABATH
kiacca 3HaYEHUE MATEMATUKHU U1 TOBCEIHEBHOMN
100. |YnpaxHeHnus il MOBTOpeHUs Kypca 7 JKH3HH YeIOBEKA.
Kjacca [ToxBeCcTH UTOTH TI0 BBITTOTHEHUIO
YnpaxHeHus Ul HOBTOPEHHUs Kypca 7 IPOEKTHBIX paloT. [Ipenmnonaraempie TEMBI:
Ki1acca 1.CpaBHEHUS 110 MOIYITIO.
101. 2.ANTUKBOTHBIE JPOOH.
3.TaitHBI IPOCTHIX YUCEN.
4. MaremaTtndeckne (hOKyCHI.
5.Urpsl u cTparerus.
102. |YnpaxHeHnus il MOBTOpeHUs Kypca 7
KJjlacca
O600muUTh TPUOOPETEHHBIE 3HAHUS, HABBIKH
103. 1 yMeHus 3a 7 kiacc. HayuyuTbcs puMeHATh

HToroBast KOHTpoOsIbHAs padoTta Ne8

npuoOpeTeHHbIe 3HAaHUS, YMEHHsI, HaBbIKH, B
KOHKPETHOU JEATEIbHOCTH.




IHoypo4Hoe niianupoBaHue no ajareope B 8 kiacce

Ne .
Copnepxanue Kon-Bo| OcHoBHbIE BUIBI Y4eOHOI 1€ATEIbHOCTH
OKa
P (pa3nenbl, TEMbI) 4acoB Yy
1. Paunonansubie 1podu 1
2. Paunonansubie 1podu 1
3. |OcHOBHOE CBOMCTBO pallMOHaIBLHON Jpodu 1
4. |OcHOBHOE CBOMCTBO pallMOHATIBHON JpodH 1
Pacnosnasams nienvie paryioHa bHBIC
5. i 7
OCHOBHOE CBOWCTBO PAallMOHATIBLHOMN IpOOH 1 |meipaens,
6. |CraoxeHue v BEIUMTAHHUE PATMOHATBHBIX 1 ApOOHBIC PaLIMOHATBHBIC BHIPAKCHHS,
npobeii ¢ 0TMHAKOBBIMY 3HAMCHATEIISIMU TIPUBOUTE HPUMCPBI TAKUX BBIPAKCHIHU.
7. |CroxxeHue U BhIYUTaHHE PAIlIOHATBHBIX 1
npobeii ¢ 0TMHAKOBBIMY 3HAMEHATEIISIMU
Dopmynuposamy:
8. |CrnoxeHue v BEIYMTAHHUE PAITMOHATBHBIX PAYIUP
. 1 |onpeoenenus:
npobeii ¢ 0OTMHAKOBEIMY 3HAMCHATEIISIMU
PaIMOHAILHOTO BBIPAKEHUS,
9 CrnosxeHue ¥ BBIMUTAHUE PAIIMOHATBHBIX . .
' . 1  |#AOMyCTHMBIX 3HAUYCHUH TIEpEMEHHOM,
npobeii ¢ pa3HBIMU 3HAMEHATENSIMU .
TOKJICCTBEHHO PABHBIX BBIPAKEHUH,
10. |CnoxkeHue U BRIYUTAHHE PAIlIOHATBHBIX
' . 1 |ToXmecTBa,
npobeii ¢ pa3HBIMU 3HAMEHATENSIMU .
PaBHOCUIIBHBIX YpaBHEHHIA,
11. |CrmokeHre ¥ BRIYUTAHHE PAIIIOHATBHBIX
: 5 1 |palMOHAIBHOTO ypaBHEHHS,
npo0el ¢ pa3HBIMHU 3HAMEHATEIISIMU
CTETIeHH C HYJEBBIM MTOKa3aTemeM,
12. |CnoxxeHue U BRIYUTAHHE PAIlMOHATBHBIX 1 |cremenn ¢ uensiv otpumaTEBHBIM
npobeii ¢ pa3HBIMU 3HAMEHATENSIMU noKasaTeneM,
13. |CrnoxeHnue u BEIYUTaHNE PAIIIOHATBHBIX 1 |cramnaproro Buma uncra,
npo0elt ¢ pa3HBIMHU 3HAMEHATEIISIMU 06paTHOI TPOTOPIHOHATEHOCTI,
14. |Cnoxenue v BEIYMTaHUE PAIMOHATBHBIX L

Ipobeii ¢ pa3HBIMU 3HAMEHATEISIMU

c6oticmea; OCHOBHOE CBOMCTBO palliOHaIbHON




15.

KonTpoabHas padora Ne 1 mo teme
«PaumnoHaJbHbIE APOOH»

16.

YMHOKEHHUE U ACJICHUEC PALlMOHAJIBHBIX
npo0Oeit. Bo3eneHue palinoHaibHOM 1podu B
CTETICHb

17.

YMHOXEHUE U JICJICHUE PAIlHOHATBHBIX
npo0Oeii. Bo3BeneHue paninoHaabHOM 1podu B
CTEIEHD

18.

YMHOKEHUE U ACJICHUC pAllMOHAJIBHBIX
npoOeit. Bo3BeneHne palinoHaibHOM 1podu B
CTEIICHb

19.

YMHOKEHUE U JICTIEHUE PAIMOHATBHBIX
npoOeii. Bo3BeneHue palinoHaabHOM 1podu B
CTEIEeHb

20.

ToxnecTBeHHble TpeoOpa3zoBaHUs
palOHaIbHBIX BBIPAXKEHUN

21.

ToxaecTBeHHbIE HpeO6paSOBaHI/I${
palluOHAJIBHBIX BBIpa)I(eHI/Iﬁ

22.

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
palOHaIbHBIX BBIPAXKEHUN

23.

ToxaecTBeHHbIE HpeO6paSOBaHI/I${
palluOHAJIBHBIX BBIpa)I(eHI/Iﬁ

24.

ToxnecTBeHHbIe TpeoOpa3zoBaHUs
palOHaIbHBIX BBIPAXKEHUN

25.

ToxnecTBeHHbIe MpeoOpa3zoBaHUs
palMOHAIBHBIX BBIPAXKEHUH

26.

ToxaecTBeHHbIE npeo6pa30BaHI/15{
palluOHAJIbHBIX BBIpa)KCHI/Iﬁ

217.

KonTtpoabHnas padora Ne 2 no teme:
«ToxnecTBeHHBbIE IPEOOPA30OBAHUA
PALMOHAJIBHBIX BbIPAsKEHHI»

npobwu,
CBOMCTBA CTEIICHHU C LOEJIBIM ITOKA3aTCJIEM,

y k.
ypaBHEHH, GYHKIUU Y = —;
X

npasuia:
CIIOKEHU,

BBIYUTAHMS,

YMHOXCHHUS,

JEICHUS IpoOeH,

BO3BEJICHUS IPOOHU B CTEIICHbD,

ycr06ue paBeHCTBa 1po0U HYIIIO.

|/{lokazvléams CBOMCTBA CTENIEHHU C 1EITBIM
MOKa3aTeIIeM.

Onucvieams rpauIecKUii METO PEeLLICHUS
YPaBHEHUH C OJTHON NIEPEMEHHOM.

Ilpumensimb OCHOBHOE CBOWCTBO
palnoHaIBHOM IpoOU SISl COKpAIIEHUS

1 ipeodpazoBaHus ApoOei.

[IpuBoauTh 1poOH K HOBOMY (00IIEMY)
3HaMEHATENIo.

HaxomuThk cymmy, pa3HOCTb, IPOU3BEICHUE H
4acTHOE JIPOOei.

BbInonHATE TOXKAECTBEHHbIE TPE0Opa30BaHU




28. |PaBHOCHIBHBIE ypaBHEHHUs. PanmoHaibHbIe
YpaBHEHUS
29. |PaBHOCHIBHBIE ypaBHEHHUs. PanmonaibHbIe
ypaBHEHUS
30. |PaBHOCUNBHBIE ypaBHEHHUs. PanmoHaiibHbIe
YpaBHEHUS
31. |CreneHb ¢ 1enbIM OTpULIATENbHBIM
MoKa3aTejiemM
32. |CreneHb ¢ 1enbIM OTpULIATENbHBIM
MOKa3aTeleM
33. |CreneHs ¢ enbIM OTPULIATEIbHBIM
MoKa3aTesiemM
34, |CreneHb ¢ 1eNbIM OTPULIATENbHBIM
MOoKa3aTeaemM
35. |CBoiicTBa CTENEHHU C LIEJIBIM IIOKa3aTeeM
36. |CBoiicTBa CTENEHM C LIEJIBIM MIOKa3aTeneM
37. |CBOMCTBa CTEIEHHU C IIEJIBIM II0KA3aTeIeM
38. |CBoiicTBa CTEMEHH C IIEJIBIM TTOKa3aTesieM
39. |CBoiicTBa CTEMEHH C IIEJIBIM TTOKa3aTesieM
k .
40. OyHkuus Y =— u eé rpaduk
X
k .
al. Oyukuust Y =— u e€ rpaduk
X
k .
42. Oyukuust Y =— u e€ rpaduk
X
43.

OyHknua Y = E u e€ rpadux
X

palMOHATIbHBIX BRIPAKEHUH.

Pewamy ypaBHEHUs ¢ IEPEMEHHOM B
3HaMeHaTese Ipoou.

Ipumensamsb CBONCTBA CTETIEHU C IIEJIBIM
noKaszaTeseM Ui peoOpa3oBaHUs
BBIPAXKEHUM.

3anucvlieamsv 9ucia B CTaHJapTHOM BHU/JEC.

Buvinonnams noctpoenue U yteHue rpaduxa

k
dysKIHK Y = ”




KonTpoabHas padora Ne 3 nmo teme:

HayuuTbcs npuMeHaTs npuoOpeTeHHbIE

44. «PanuoHaJIbHbIe yPABHEHU I 3HaHUS, YMEHHUS], HABBIKK, B KOHKPETHOM
JIeSITSILHOCTH.
— 7
45, |PyHKIHEAY = X
u € rpaduk Onucwieams: TIOHATHE MHOKECTBA,
46. |DyHKIMA Y = X° JJIEMEHTA MHOXKECTBA,
u eé rpaduk CII0coOBI 3aJ]aHKs] MHOKECTB;
47 |Oynkmmay = 2 MHOXECTBO HaTYpaJbHBIX YHUCEII,
1 eé rpaduk MHOKECTBO 1I€JIBIX YHCEII,
48. |KBagparnbie kopHU. ApudMeTHIECKHI MHOKECTBO pallMOHAIBHBIX HHCCT,
KBA/[PATHBIH KOPCHB MHO’KECTBO JCHCTBUTEIBHBIX YHCEI U CBI3H
" MEXAY STUMHU YUCIOBBIMA MHOXECTBAMU;
49. |KBamgparabie kopHH. ApudmMernaeckuit
N CBS3b MEXy O€CKOHEUHBIMU JECITUIHBIMU
KBaJPaTHBIA KOPEHb
= JIpOOSIMU U PAIlMOHAIBHBIMU,
50. |KBaapaTtHbie kopHH. ApudMeTHUECKUN
. UPPALMOHATEHBIMU YHCIIAMH.
KBaJIpaTHbI KOPEHb
51. |MHOXECTBO H €ro 3JIEMCHTEI
Pacnosnasams panmoHalibHble U
52. |MHOXECTBO U €r0 IEMEHTHI HUPPalMOHAILHBIC TUCIIA.
[IpuBOUTE IPUMEPHI PALTMOHAIBHBIX YHUCET U
53. |[ToxmuOKecTBO. Onepannu Hajx VMppalMOHAJIbHBIX YUCE.
MHOECTBAMH
54, |[lommHO)ecTBO. Omepannu Hajl 3anucvléams ¢ TOMOIIBIO POPMYJIT CBOKWCTBA
MHO>KECTBAMHU JIEUCTBUI C JeNCTBUTEIbHBIMA YHCIAMH.
55. |UucioBsle
MHO>KECTBa Dopmynuposamy:
56. |YucnoBeie onpeoeneHus:
MHOXKECTBa KBaJpaTHOT'O KOPHA U3 YKCIIA,
57. |CBoiicTBa apu(pMeTUYECKOTO KBaPATHOTO apr(MEeTHIECKOro KBaJpaTHOTO KOPHS U3
KOpHA qucia,
58. |CBoiicTBa aprupMETHUECKOrO KBaIpaTHOTO PaBHBIX MHOJKECTB,

KOpHS

IIOAMHOKECTBA,




59. |CBoiicTBa apu(pMeTHUECKOro KBaJpaTHOTO IIEPECEYEHUST MHOXKECTB,
KOpHS 00bETUHEHNSI MHOXKECTB;
60. |CBoiicTBa apupMeTHUECKOTO KBaPaTHOTO
. 2
KOpHS ceovicmea: GyHKIUN Y = X°, apu(h)METHIECKOTO
61 ToxnecTBeHHbIe TPeoOpa3oBaHus KBAJIPaTHOTO KOPHS, QYHKIIMU Y =~/X .
" |BBIPOKCHUH, CONCPXKAIIIX KBaAPATHEIC Jloka3bIBaTh CBOMCTBA apu(hMETHUECKOTO
KOpHH KBaJPaTHOTO KOPHSI.
ToxneCTBEHHBIE 1T BaHUS 9 2
62 O’ IECTBEHHBbIE MPe0bpasona Cmpoums rpaduku QyHKIHA Y = X U Y =~/X .
" |BBIp@XXEHHUH, COAEpKAIINX KBaJpaTHbIE
IIpumensmob NOHATHE ApUPMETUIECKOTO
KOpHHU
P KBaJpaTHOIO KOPHs JUIsl BBIYMCIICHUS
ToxnecTBeHHbIe TpeoOpa3oBaHus . .
63 _ 3HAYEHUH BBIPA)KECHUU.
" |BBIp@)KEHHUH, COAEPKAIINX KBaJIpaTHbIE
Ynpowamye BbIpaxkeHus, conepxamue
KOpHHU
apu(pMeTHIECKUE KBaIpaTHBIE KOPHHU.
ToX1EeCTBEHHBIE IT BaHUSA
64 OXX1IeCTBEHHEIE MPe0Opa3ona Pematb ypaBHeHUS.
" |BBIpaXkeHUI XKalllUX KB THBI .
PAACHUL, CONCPAKAlL a/paTHbIC CpaBHUBaTh 3HaYEHUSI BHIPDAKEHUH.
KOpHH BrimonsaTe npeoOpa3oBaHie BEIpAXKEHUH ¢
65 Toxnectsennbie npeodpasoBanus IIPUMEHEHNEM BBIHECEHUSI MHOKUTEIS U3-T10]
BRIPAKCHIH, CONCPAKAIIIX KBa/IpaTHDIC 3HaKa KOPHs, BHECEHMSI MHOXKMTES O] 3HAK
KOpHH KOPHSL.
66. |PyHkims Yy =+/X u eé rpaduk BrImonHaTs 0cBOOOXKIEHHE OT
HppalMOHAILHOCTH B 3HAMEHATeNe JpooH,
67. OyHKIH Y = /X u e rpaduk aHAJIN3 COOTHOIICHUN MEX]ly YUCIOBBIMU
MHO>KECTBaMU U MX AJIEMEHTaMH
68. Oynkiws Y =+/X u e rpaduk
KonTtpoabsnas padora Ne 4 nmo Teme: Hayuutbes npuMeHsITh puoOpeTeHHbIE
69. " .
«KBagparHblie kopHH. [lelicTBUTeIbHBIE 3HAHUS, YMEHHUs], HABbIKH, B KOHKPETHON
YHCIA» JESATEIBHOCTH.
20 KBanparnsle ypaBHeHUs. Penienue HemoaHbIX Pacnosnasams v IpUBOIUTE MPUMEPHI
" |KBampaTHBIX ypaBHEHUH KBa/IpaTHBIX YPaBHEHHUH pa3IMYHbIX BUJOB
7 KBanparnsle ypaBHeHUS. Penienue HemoaHbIX (TOTHBIX, HETIOJIHBIX, TPUBEIEHHBIX ),

KBaJIpaTHBIX YpaBHEHUI

KBaJIpaTHBIX TPEXUIICHOB.




KBanpatusie ypaBHeHMs. Pelienre HenoaHbIX

72. . 1
KBaJIpaTHBIX YPABHCHUM

73. |Dopmyia KOpHEH KBaJpaTHOIO ypaBHEHUS 1

74. |Dopmyia KOpHER KBaJIpaTHOIO YpaBHEHUs 1

75. |Popmyiia KOpHEN KBaAPaTHOTO YpaBHEHUS 1

76. |Dopmyina KOpHEH KBaJpaTHOIO ypaBHEHUS 1

77. |Teopema Buera 1

78. |Teopema Buera 1

79. |Teopema Buera 1

80, Konmponvnas paboma Ne 5 no meme 1
«Keaopammnuie ypasnuenusn

81. |KBamparHbIi TpEXWICH 1

82. |KBamparHbIil TpEXWICH 1

83. |KBampaTHbIH TpEXUICH 1

84. |PemeHue ypaBHEHUN, CBOAAIIMXCS K 1
KBa/IpaTHBIM ypaBHEHUSIM

g5, |Pelienue ypaBHeHUN, CBOAAIUXCS K 1
KBaJIpaTHBIM ypaBHEHUAM

86. |Pelienue ypaBHeHUN, CBOAAIIMXCS K 1
KBa/IpaTHBIM ypaBHEHUSIM

g7. |PemieHue ypaBHEHUMN, CBOAAIIMXCS K 1
KBa/IpaTHBIM ypaBHEHUSIM

gg. |Peluienue ypaBHeHUN, CBOAAIIMXCS K 1
KBaJIpaTHBIM ypaBHEHUAM
PanvonaneHbIE ypaBHEHHS Kak

89, |\aremarmaeckue MOJIEJIA peabHbIX 1

CUTYyalHi

Onucviéams B 001IEM BUJIE PELLICHUE
HEIOJIHBIX KBaJIpaTHbIX YPaBHEHUH.

Dopmynuposamy:

onpeoeneHus:

YpaBHEHMs [IEPBOI CTEIEHH,

KBaJpaTHOI'O ypaBHEHUS;

KBaJpaTHOIO TPEXUJIEHA,

JMCKPUMHUHAHTA KBAJPAaTHOTO YpaBHEHUS U
KBaJpaTHOIO TPEXWICHA,

KOpHs KBaJIpaTHOI'O TPEXUJICHA;
OMKBaJPaTHOTO YpaBHEHMUS;

c60ticmea KBaIpaTHOTO TPEXWIICHA;
meopemy Bueta u oOpatHyto eif Teopemy.

3anucvieame N 10Ka3bIBaTh GOPMYILy KOpHEH
KBa/IpaTHOT'O YpaBHEHUS.

HccnenoBaTh KOIMUYECTBO KOPHEH
KBaJIpaTHOT'O YPAaBHEHUS B 3aBUCUMOCTH OT
3HAKa €ro JUCKPUMUHAHTA.

/[okazbieamb meopemoi:

Buera (npsimyto u o0partHyto),

0 pa3JIOKEHUU KBAJPaTHOTO TPEXUWICHA HA
MHOYUTENH, O CBOMCTBE KBaJAPAaTHOIO
TPEXWIEHA C OTPULIATEIIBHBIM
JVCKPUMHHAHTOM.




PanmonanbHble ypaBHEHHUSI KaK

90. MAaTeMaTUYECKUE MOJICTN PEaTbHbIX Onucvieams HA IPUMEPAX METO]T 3aMEHbI
CUTyalui IIEPEMEHHON JJIs PELICHUS YPABHEHUIA.
PanmonansHble ypaBHEHUS Kak

9. MaTeMaTUYECKUE MOJEIN PEAIbHBIX Haxooums KxOpHU KBaJIpaTHBIX YpaBHEHUH
CUTYyalHi pa3IMYHBIX BUIOB.

ParnonanbHble ypaBHEHHS KaK [Ipumensts TeopeMy Buera u oOparnyto eit

92. MaTe€MaTUYECKUE MOJEIN PEaIbHBIX TCOpEMY.
cHUTyanui BrInosiHATE pa3iioxkeHue KBaJpaTHOTO
PanmonansHble ypaBHEHUS Kak TPEXUICHA HA MHOXKHTEIIH.

93. MaTeMaTUYCCKHE MOACIN PEaIbHBIX HaxonuTte KOpHU ypaBHEHUH, KOTOPBIE
CI/ITyaHI/Iﬁ CBOIATCA K KBaAPAaTHBIM.

PaunonansHble ypaBHEHHS Kak
MaTeMaTHYECKHE MOJICTH PEeabHBIX CocTaBisTh KBapaTHbIE YPABHEHUSA U
94, |chTyauuu YpaBHCHMA,
CBOJIAIIIMECS K KBAJIPATHBIM,
SBJISIOIIMECS MaTeMaTHYECKUMU MOJCISIMU
peanbHbIX CUTyalul

o5 |Konmponnan pasoma Mo 6 no meme Hayuutbcs npuMeHsTh HpI/I06peTeHHLIf

. 3HAHUSI, YMEHUS, HABBIKHA, B KOHKPETHOMN
«IIpuMeHeHHMe KBaJAPAaTHBIX YPABHEHUI»
JIesITeTbHOCTH.

96. |YmpaxHeHus JJ1s HOBTOPEHUA Kypca 8 O6006mUTh TPHOOPETEHHBIC 3HAHNUS, HABBIKH U
Kjacca yMeHus 3a 8 Kiacc.

97. |YmnpaxueHus s NOBTOPEHHUS Kypca 8 HayuuThcs npuMeHATh TpUOOpETEHHBIE
Kjacca 3HAHUsI, YMEHUS, HABBIKH, B KOHKPETHOMU

98. |YmpaxHeHus I HOBTOPEHUA Kypca 8 ACATCIIBHOCTH.

Kjacca

99. |YmpaxueHus 1 TOBTOPEHUS Kypca 8
Kjacca

100. |YupaxHeHus Uit MIOBTOPEHUS Kypca 8

KJ1acca




101. |YupaxHeHus Uit MIOBTOPEHUS Kypca 8
KJacca

102. Hrorosasi koHTpoJIbHasi paboTa Ne7

IHoypo4Hoe niianHupoBaHue no ajareodpe B 9 kiacce

No
Coneprkanue Komn-Bo .
ypoka ( ) OcHoBHbIe BUIbI yueOHO nearenbHocTy (YY)
pa3aeiibl, TEMBI 4acoB
1. [Yucnossle HEpaBEHCTBA 1
> q Pacnosnasams v IpUBOAUTE IPUMEPBI YUCIIOBBIX
: VICJIOBBIE HEPABEHCTBA
P 1 |mepaBeHcTs,
3. |[UucnoBble HEpaBEHCTBA 1 HEPaBEHCTB € ICPCMCHHBIMA,
JIMHENHBIX HEPABEHCTB C OJHOW EPEMEHHOM, ABOMHBIX
4.  |OCHOBHbIE CBOMCTBA YNCIOBBIX HEPABEHCTB 1  |HepaBeHCTB.
: HOBHBIE CBOMCTBA YUCIIOBBIX HEPABEHCTB
5 OcHOBHBIE CBO () (0] €paBeHC 1 Dopyyauposams:
CrnosxeHue 1 yMHOKEHHUE YHCIOBbIX onpedenenus: CPaBHEHMA IBYX THCET,
6. |y epaBencTs. OTeHHBAHNE 3HAYCHUS 1  |PeIICHHA HEPABEHCTBA C OJIHOY IIEPEMEHHON,
R PaBHOCHJIBHBIX HEPABEHCTB,
CI0MCHHC 1 YMHOKEHHE TACIOBHIX pELIEHNs CUCTEMBI HEPABEHCTB C OJJHOM NIEPEMEHHOM,
£ HepaBeHCTB. OLleHUBaHUE 3HAYCHHUS 1 0071aCTH ONPENIENICHUS BLIPDKCHUS;
BBIPAKEHUS 5
CHOKEHHG 1 yMHOKSHHS THCTOBEIX c6oticmaa YUCIOBBIX HEPABEHCTB,
8. HepaBeHcTs, OIeHMBAHNE 3HAYCHNS 1 CJIOKEHHSI U YMHOXKEHHS UNCIIOBBIX HEPABEHCTB
BBIPAKEHUS .
9 o = = /[oka3vieams: CBOWCTBA YHCIIOBBIX HEPABEHCTB,
: €paBEHCTBA C OJHOU NTEPEMEHHON 1

TCOPEMBI O CJIOKCHUU U YMHOXKCHUHN YUCIIOBBIX




10. |Pemenue HepaBeHCTB ¢ OJJHOM IIEPEMEHHOM. HEpPaBEHCTB.
YucnoBble IPOMEKYTKH
11. |Pemenue HepaBEeHCTB C OAHON IIEPEMEHHOM. Pewamp nuHeliHbIe HEPABEHCTBA.
YucnoBble IPOMEKYTKH
12 Penienue HEPaBCHCTB C O,Z[HOI>'I nepeMeHHof/i, 3anuceIBaTh peICHNA HCPABCHCTB U UX CUCTCM B BUIC
YucI0BbIe IPOMEKYTKH YHCIIOBBIX IIPOMEKYTKOB, 0ObEAUHEHMS,
13. |Pemenue HepaBeHCTB ¢ OJJHOM IIEPEMEHHOM. IIEPECEICHNUA TUCTIOBBIX IIPOMEKYTKOB.
YucnoBble IPOMEKYTKH
14, |PelleHue HEPABEHCTB ¢ OZIHOH IIepPeMEHHOI. Pemats cucreMy HEpaBEHCTB C OAHON IIEPEMEHHOM.
YucoBble IPOMEKYTKH
= = OneHuBaTh 3HaUEHHUE BBIPAXKECHUS.
15. |CucreMbl TMHENHBIX HEPABEHCTB C OJHOU
NIEPEMEHHON . .
= = N300paxaTh Ha KOOPAUHATHOM MPSIMOH 3a/laHHBIE
CucTeMbl TMHEHHBIX HEPABEHCTB C OIHOM
16. . HEpaBEHCTBAMMU YHMCIIOBBIE IPOMEKYTKH
IIEPEMEHHON
17. |CucTeMbl TMHENHHBIX HEPABEHCTB C OHON
MepPEMEHHOMN
18. |CucreMsl TMHENHBIX HEPABEHCTB C OJJHOU
IIEPEMEHHOMN
19. |CucTeMbl TMHENHBIX HEPABEHCTB C OJIHOU
IEpEMEHHOMN
KonTtpouabHnas pa6ora Ne 1 no reme
20. «HepaBeHcTBa H CHCTEMbI HEPABEHCTB €
O/IHOM MepeMeHH o
o1 [loBTOpeHHE U PACIIMPEHHE CBEICHUH O
byHKIIUU
22 |lloBTOpEHME U paclIupeHne CBEAECHUH O
bynxmm Onucviéams nonsTHe GYHKIMU KaK IPABUIIA,
23. |lloBTOpEHME U pacIIMpEHUE CBEEHUH O
YCTaHABJIMBAIOLLETO CBSI3b MEXAY DJIEMEHTAMH JIBYX
byHKIIUN
24. |CsoiicTBa QyHKIUH MHOXKCCTB.




25. |CaoiicTBa pyHKUINU
26. |CaoiictBa pyHKUIHU Popmymuposame:
onpeoeneHus.
27.  |Kax moctpouts rpadux ¢pynxuuu y = Kf(x), T S—
eciu u3BecTeH rpaduk Gynkuuu y = f(x)
28, |Kak nocTponTts rpaduk yHxmum y = KF(X), IIPOMEXKYTKOB 3HAKOMOCTOSHCTBA (PyHKIMHU; QPYHKIINH,
eciu u3Bected rpaduk pyaxiun y = f(X) BO3pacrTaroliei (yObIBaroIeii) Ha MHOXKECTRBE;
29. |Kax nocrpouts rpaduk dynkiuu y = kf(x), KBaJPaTUYHOM (YHKIUHK; KBAaAPATHOIO HEPABEHCTBA;
eciu u3BecteH rpaduk Gpynkuuu y = f(x)
Kak moctpouts rpaduku ¢pyHKIni
30. y =f(x) + buy = f(x + a), ecnu u3Becren ceoticmea KBaJIpaTUYHOU (PYHKIIUU;
rpaduk pynkuuu y = f(X)
31 Kax nocrpouts rpaguii gynKuui npasuia TOCTPOeHUs TpaguKoB (HYHKIHUNA C TTOMOIIBIO
- ly=1f(x) + buy=1f(x + a), ecu u3BecreH y
rpadux bysxmn Y = f(X) npeoOpa3zoBaHuil BUaa
Kak noctpouts rpaduku GhyHKImit J&x) = f(x) + b;
32 y=f(x) + buy="f(x+ a), ecnu usBecren
rpaduk pynkuuu y = f(X) _
= - fx) = flx + a); fix) — kf(x).
aK MOCTPOUTH rpapuku PyHKIMHA
33. y =f(x) + buy = f(x + @), eciu u3Becten
rpaduk pynknuu y = f(X) Cmpoums Tpaduku QyHKIHMHA ¢ TOMOLIBIO
34. |KBagpatuunas ¢pyHkuus, e€ rpapuk u npeoBpazoBanHii BHIA
CBOMCTBA b
35. |KBangpatuunas ¢ynkuus, e€ rpaduk u /) = f(x) + b3
CBOMCTBA
36. |KBagpatuunas ¢pyHkuus, e€ rpaguk u f(x) — f(x +a); f(x) — kfx).
CBOMCTBA
37. |KBangpatuunas ¢ynkuus, e€ rpapuk u
CBOMCTRA Cmpoums rpa@uK KBapaTUYHOW PYHKLIHH.
38. |KBagpatuunas ¢pyHkuus, e€ rpaguk u

CBOWCTBA




39. |KBanpatnunas dpynkuus, e€ rpadpuk u
CBOMCTBA

40. |Konrpoabnasi padora Ne 2 o reme:
«KBagparuunas pyHkums»

41. |Pemenne kBagpaTHBIX HEPABEHCTB

42 |PelieHne KBaIpaTHBIX HEPABEHCTB

43. |PeuieHue KBaJpaTHBIX HEPABEHCTB

44, |PemeHue KBaJipaTHBIX HEPABEHCTB

45 Pemienue kBaipaTHbIX HEPABEHCTB

16 Penrenue kBasipaTHBIX HEPABEHCTB

47 CucTeMbl ypaBHEHHH ¢ IBYMsI IEpEeMEHHBIMU

48. |Cuctembl ypaBHEHUH C IBYMs IEpEMEHHBIMU

49. |Cuctembl ypaBHEHUH C IBYMs IEPEMEHHBIMU

50. |Cuctembl ypaBHEHHI ¢ JBYMsI IEpEMEHHBIMU

51. |Cucremsl ypaBHEHUH C IBYMs IEPEMEHHBIMH

52. |Cucrembl ypaBHEHUI ¢ JBYMsI IEPEMEHHBIMU

53 Pemenue 3a1a4 ¢ moMoIIBIO CUCTEM
YpaBHEHUN BTOPOU CTEIIEHU

54. |Pemenue 3amad ¢ momMoup0 CUCTEM

YpaBHEHU BTOPOM CTENEHU

ITo rpaduky KkBampaTUIHON (PYHKITUU OMMKMCHIBATH €€

CBOMCTBA.

Onucvleams CXeMaTUIHOE PACIIONIOKEHHUE MTAapadOIbI
OTHOCHTEIIFHO OCH a0CITUCC B 3aBUCUMOCTH OT 3HaKa
cTapiiero ko3 duirenta u TMCKpUMUHAHTA

COOTBETCTBYIOLIETO KBAJIPATHOIO TPEXUIICHA.

Pewams KBaApPATHBIC HCPABCHCTBA, UCIIOJIb3Ys CXCMY

pacmosokeHusl mapadoIibl OTHOCHTEIBHO OCH a0CIuCC.

Onucwvieams rpa@uuecKuii METOJT PELICHUS] CUCTEMBI JIBYX
ypaBHEHUH C IByMS IEpEMEHHBIMH,

METO/I MOJICTAHOBKH M METOJ] CIIOKEHUS JJIsI pEIICHUS
CUCTEMBI JIByX YPAaBHEHHH C IByMs I€PEMEHHBIMU,

OIHO U3 KOTOPBIX HE SABJISACTCA JINHENHBIM.

Pewamob TeKCTOBEIC 3aaa4M, B KOTOPBIX CUCTEMA ABYX
ypaBHeHI/Iﬁ C AIBYMs IICPEMCHHBIMU ABJIACTCA
MaTeMaTHU4eCKOu MOZCIIBIO PCaJIbHOI'O ITpouecca,

U UHTCPHPCTUPOBATDL PE3YJIbTAT PCHICHUA CUCTCMBI




55.

Pemenne 3aga4 ¢ MOMOIIBIO CUCTEM

1
YpaBHEHUI BTOPOI cTEeNEHU
Pemenue 3a1a4 ¢ moMoIIBIO CUCTEM
56. |ypaBnenwuii BTopoii cTenenu 1
57 Pemienue 3a1a4 ¢ IOMOIIBIO CHCTEM
YpaBHEHU BTOPOMW CTEICHU 1
KonTtpoabsnas pabora Ne 3 no reme:
58. «PeleHne ypaHeHHUl U CUCTEM YypPaBHEHUH 1
¢ ABYMA IepeMeHHbIMU»
59. |Maremaruyeckoe MOAEIUPOBaHHE 1  |/Ipusooums npumepwvi: MaTEMaTUIECKUX MOJEICH
MaTeMaTHUCCKOE MOACTHPOBAHNE BEJIMYMH; UCII0JIb30BaHUS KOMOMHATOPHBIX IIPABHII CYMMBbI
61. 1 |u npoussenenus; cirydaifHbIX cOOBITHIA, BKIIOYAS
= JOCTOBEPHBIE U HEBO3MOYKHBIE COOBITHS; OITBITOB C
62. |[IpoueHTHBIE pacUETHI 1
PaBHOBEPOSTHBIMHU UCXOAAMU; IPECTABICHUS
[IponieHTHBIE pacYETHI
63. port P 1 |crarncrnueckux JAHHBIX B BUJIE TaOJIUL], TUarpamm,
64. |IIponeHTHBIE pacUCTI 1 |rpadukoB; ncnionb30BaHUS
65. |[IpuOnmxEHHbIE BHIYMCIECHUS 1  |BEpPOATHOCTHBIX CBOMCTB OKPYKAIOIUX SIBJICHUH.
66. |[IpuOmmk€HHbIE BHIYMCIECHUS 1 Dopmynuposams:
: THOW i
67. |OcHoBHbIE MpaBUa KOMOWHATOPUKU 1 onpedenernus: aOCOIOTHON MOTPENTHOCTH, OTHOCUTETHHON
MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO
68. |OcHoOBHEBIE ITpaBHiIa KOMOMHATOPUKHU 1
COOBITHS; KJIIACCUYECKOE ONPE/IEIIEHNE BEPOATHOCTH;
69. |OcHoBHbIe npaBHiIa KOMOUHATOPUKH 1 npasuna: KOMOMHATOPHOE MPaBUIIO CYMMBI,
70. [YacroTa M BEpOSATHOCTh CIy4afHOTO COOBITHS 1 |KOMOGMHATOpHOE MPABUIO MIPOU3BEICHHUS.
— Onucvieams dTalbl pEIICHNs TPUKIATHON 3a1a4H.
71. [YacroTa M BEpOSATHOCTh CIy4aiHOTO COOBITUS 1
Toscuame u 3anucviéams GOPMYITY CIOKHBIX TPOLIEHTOB.
72. |Knaccuueckoe onpesencHue BeposSTHOCTH 1 IIpoBOANTH MPOLIEHTHBIE PACUETHI C UCTIOIB30BAHUEM
CJIOKHBIX NPOLIEHTOB.
73. |Kiaccmueckoe orpeienieHne BepOSITHOCTH

Haxooumwb TO9YHOCTH MPUOIMHKEHUS TI0 TaOIHIIe




74.

Knaccndeckoe onpezenieHie BEpOITHOCTH

HavannHpie CBCICHUSA O CTaTHUCTUKE

NpUOIMHKEHHBIX 3HAYEHUH Benn4yuHbL. Vcrnonap3oBarh
pasnuuHbie POPMBI 3aMKUCH TPUOTMKEHHOTO 3HAUYCHUS
BeMYUHBI. OLeHUBAaTh NPUOIMKEHHOE 3HAYCHUE

75.
BEJIMYHHBI.
76. |HayanbHbIE CBEAEHHS O CTATUCTUKE IIpo6ooums ONBITHL CO CiiydaliHBIMU Ucxoaamu. IloscHITs u
3aIUCBIBATh (POPMYITY HAX0XKICHHS YaCTOTHI CITy4aifHOTO
/7. |HavanbHble CBEIEHUS O CTATUCTHKE coObITrsA. OMHUCHIBATh CTATHCTUYIECKYIO OIIEHKY BEPOSTHOCTH
ciyyaitHOro coObITHs. HaxoauTh BEpOsITHOCTH CIIy4aliHOTO
coOBITHS
B OIIBITAX C PAaBHOBEPOSITHBIMU UCXOIAMHU.
Onucwbléamp 3Tanbl CTATUCTUYECKOTO HCCIIET0BAHYSL.
78. |Koutpoabnas pabora Ne 4 o Teme: OdopmitsaTh HHPOPMALIUIO B BUJIE TAOIHIL M THATPAMM.
«JIeMEHTBI IPUKJIATHOI MaTEeMATHKH W3zBnekats nHbopMaluio u3 Taduui U quarpamm. Haxoautes u
MNPUBOAUTL MMPUMEPHI UCITIOJIE30BaHUA CTATUCTUUCCKUX
XapaKTePUCTUK COBOKYITHOCTH AaHHBIX: CPEIHEE 3HAUCHHUE,
MOJIa, pa3Max, MeJlaHa BEIOOPKH
79. [UmcnoBble MOCIEeI0BATEILHOCTH IIpusooums npumepul. IOCIENOBATEILHOCTEN; YHCIOBBIX
MIOCJIEZI0BATEIBHOCTEHN, B YAaCTHOCTU apU(PMETUUECKOM U
80. |'ucrostie mocneoBaTeNLHOCTH F€OMETPUYECKON MPOTrPECCUid; UCITOIb30BaHUSA
81. |ApHdMeTHUeCKas Mporpeccus MOCIE0BATEIBHOCTEN B PEaIbHOM KU3HU; 3a7a4, B
KOTOPBIX PACCMaTPHUBAIOTCS CYMMBI ¢ OECKOHEUHBIM
82. |Apudmernueckas mporpeccus YHCJIOM CIaraeMbiX.
Onucvbleams: TIOHATHS IOCIEA0BATENLHOCTH, YJICHA
83. |Apugmerireckas nporpeccrs MOCIIEI0BATEILHOCTH; CIIOCOOBI 3aJaHHs
84. |Apudmerndeckas mporpeccus TOCACN0BATCIPHOCTH.
Buviuucnamo dneHsl OCIEN0BATEIBHOCTH, 3aJaHHON
85. |CyMMa N nepBhIX WIEHOB apU(PMETHIECKON (hopMyI10ii n-TO YJIeHa UM PEKYPPEHTHO.
MPOTPECCUU Dopmynuposams.
86. |CyMMa N nepBbIX 4WIEHOB apu(pMETHUECKON onpedeneHus: apupMeTHIECKON MPOrpeccum,
IPOrpeccuu reOMETPUYECKON MPOrPECCUN;
87. |CyMMma N nepBbIX WIEHOB apH(pPMETHIECKOIT cgoticmaa YIIEHOB TeOMETPUIECKON U apu(pMeTUIecKoit

porpeccun

IIPOTPECCUN.




88.

['eomerpuueckas MporpeccHs

3aoasams apuMETHUECKYIO U TEOMETPUUECKYIO
MPOTPECCUU PEKYPPEHTHO.

89. |TeomeTpraecKas Mporpeccrs 3anuceieame u nosacHams HOPMyIIbl OOIIETO WICHA
90. |[eomerprdeckas mporpeccus apu(METHYECKON U T€OMETPUIECKOM MPOTPECCHIA.
3anuceieame u doxkazviéams. HOPMyYIBI CyMMBI N IEPBBIX
91. |CyMMma N nepBhIX YIEHOB I'€OMETPUYECKON YJICHOB apU(PMETHUECKON U TeOMETPUUYECKON TPOTPeCcCHii;
IIPOrpeccuu (opMyIIbl, BEIpaXKAIOIME CBONCTBA YWICHOB
92. |CymMa N nepBBIX YIEHOB F€OMETPUYECKOM apu(pMeTHUECKOH U FreOMETPUYECKON MPOrpeccHii.
IIPOrpeccuu Buiuucnams cymmy 0€CKOHEUHON TeOMeTpUYECKOM
Cymma 0eCKOHEYHOH TeOMETPUICCKOM IIPOrPECCUU, Y KOTOPOM
93. |mporpeccun, y koTopoii | ¢ | <1 lg|<1
[IpencraBnsaTh OECKOHEUHBIE TEPUOANIECKHE APOOH B
BU/JI€ OOBIKHOBEHHBIX
94. |CyMma GeCKOHEUHOH reoMeTpUYECKOi
POrpeccuu, y KoTopoii | g | <1
95. |KonrTpo/bnas padora Ne S mo teme
«UncoBble NOCIEA0BATEIBLHOCTH)
96. |YmpakHeHus JUId HOBTOPEHHs Kypca 9 O6001mUTh TPUOOPETEHHBIEC 3HAHNS, HABBIKK U YMEHHUS 32
KJ1acca 9 xnacc.
97. |YmpaxHeHHs A IOBTOPEHUA Kypca 9 Hayuurtbces npuMeHsaTh NpuoOpeTEeHHbIE 3HAHUS, YMEHHUS,
KJlacca HAaBBIKH, B KOHKPETHOH 1E€ATEIBHOCTH.
98. |YmpaxHeHus AJ IOBTOPEHUS Kypca 9
KJ1acca
99. |YmnpaxkHeHus JUId HOBTOPEHHs Kypca 9
KJacca
100. |YOpaxHeHus A7 MOBTOPEHUs Kypca 9
KJjlacca
101. |YpaxHeHus a5 MOBTOPEHUs Kypca 9
KJ1acca
102.

Hrorosasi koHTpOJIbHAsI padoTa Ne6







