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PABOYAS ITPOTI'PAMMA «AJI'EBPA»

7-9-1 kaaccbl
[Iporpamma  cocTaBieHa B  COOTBETCTBUM ¢  TpeOoBaHusiMu  DenepabHOTO
rOCy/IapCTBEHHOI'O 00Pa30BaTENbHOIO CTaHAApTa BTOPOrO MOKOJIEHHS OCHOBHOI'O OOLIEro
o0pa3oBaHus MO0 MaTEeMaTUKE:

— ®enepanbaoro ['ocynapcrBenHoro O6pazoBatenbHoro Ctangapra OCHOBHOTO 0OILEro
oOpazoBanus (npuka3 MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu
ot 17 nexadps 2014 roma Nel1897);

— Hopwm ®enepanbaoro 3akona «O6 obpazoBanun B Poccuiickoit @eneparnuny «273-D3
ot 29 nexadps 2012 rona;

— OcHoBHoIi O0pa3oBaTeNbHOW POrpaMMbl OCHOBHOTO 0011ero oopa3zoBanuss MBOY
COMI Ne 3, yTBEepKA€HHOM ME€1arOrM4eckuM coBeToM, MpoTokosa Nel ot 29.08.2015r.;

— COopHUKa HOpPMaTHBHBIX JOKYMEHTOB. Marematruka / [Iporpamma moaroroieHa
UHCTUTYTOM CTpaTerMyecKux wuccienoBanuii B oOpa3zoBanun PAQO. Hayunbie
pykoBoauTenu — wieH-koppecnonieHT PAOA. M. Konpakos, akagemuk PAO JI. II.
Kesuna, CoctaBurens — E. C. CaBunoB./ M.: «IIpocsemenne», 2012;

— TlpumepHoil nmporpammsel 1o Kypcey anredpsl (7 — 9 kiacchbl), CO3JaHHON Ha OCHOBE
€MHON KOHLICTIIIUM TMPErNoJaBaHusi MAaTEeMAaTUKH B CPEIHEN IIKoje, pa3padoTaHHOU
A.I''Mep3nsakom, B.b.ITononckum, M.C. Axkupom, JI.A. HoMuUpOBCKHM, BKIFOUEHHBIX
B cuctemy «AnropuMmt ycrexa» (M.: Berrtana-I'pad, 2014) u o6ecnieuena YMK mst
7-9-ro kmaccoB «Anrebpa — 7», «Anredpa — 8» u «Anredbpa — 9»/ A.I'.Mep3isk,
B.B.ITononckwuii, M.C.SAxup/M.: Benrana-I'pad, 2014.

B nmaHHBIX JOKYMEHTAaX YYHUTBHIBAIOTCS OCHOBHBIE HIEHM W moJjoxkeHus I[IporpamMmsl
pa3BuTUA U (HOPMHUPOBAHMS YHHBEPCAIBHBIX YYEOHBIX JCHCTBUH I OCHOBHOTO OOIIEro
obOpazoBanus. Co3HATEIIPHOE OBJIQJICHUE YYAIIUMHCS CHUCTEMOM anreOpandecKux 3HaHWK U
YMEHUI HEOOXOAUMO B TIIOBCETHEBHOM >KM3HU I HW3YYCHHUS CMEKHBIX JHUCHUILIMH M
IPOJOJKEHUS 00pa30BaHUSI.

[TpakTryeckass 3HAYMMOCTH IIKOJBHOTO Kypca anreOpsl OOyCIIOBIEHA TeM, 4TO €€
00BEKTOM SIBJISIOTCS KOJIMYECTBCHHBIE OTHOIICHUS JIEHCTBUTEILHOTO MHpa. MaTtemMaThuueckast
MOJITOTOBKA HEoOXoauMa I TIOHMMAaHHS TPUHITUIIOB YCTPOHCTBA M HCIOJIB30BAHUS
COBPEMEHHON TEXHUKH, BOCIIPUITHS HAYYHBIX U TEXHUYECKUX MOHATHU W uach. MaremaTrka
SBJIACTCS SI3bIKOM HayKu U TeXHUKHU. C €€ MOMOIIbI0 MOJETUPYIOTCA U M3y4YaloTCs SIBICHUS U
IIPOLIECCHI, TPOUCXOIAILINE B IIPUPOJIE.

Anrebpa sBIseTCS OIHMM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIIKOJBI: OHA
o0ecrieunBaeT N3ydeHue APYruxX IUCIUIUIMH. B mepByro ouepeib ’T0 OTHOCUTCS K IIpeIMeTam
€CTeCTBEHHO — HAYYHOTO IIMKJIA, B YacTHOCTH K ¢usuke, wuHPopmarnke. PasButue
JIOTHYECKOTO MBIIUICHHAS yYalIuXxcsl NP 00ydeHUH ainredpe crmocoOCTBYET YCBOSHHUIO IIPEI-
METOB I'yMaHUTapHOTO 1uKia. [IpakTuueckue yMeHHs] U HaBbIKM aJIreOpanyecKoro xapakrepa
HEOOXOAMMBI JIJISl TPYIOBOU U MPO(PECCHOHAIBHOM MOATOTOBKH IIKOJIEHUKOB.

Pa3zButne y ywyammxcs MpaBWIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOKIACHHUU
areOpanyeckux abCTPaKIMil, COOTHOLLIEHUH PEabHOTO U UJI€ATbHOI0, XapaKTepe OTPAKECHUS
MaTeMaTU4YEeCKON HAYKOW SIBJICHUU U MPOILIECCOB PEATIbHOIO MHpa, MECTE alNreOphl B CUCTEME
HAyK M POJIM MATEMaTU4YECKOT0 MOJCIMPOBAHUS B HAYYHOM IIO3HAHUM W B MPAKTHKE
croco0cTByeT (hOPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS YYAIIMXCS U KAYECTB MBILUICHHUS,
HEOOXOJIMMBIX JJISI a[JaliTallii B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIIECTBE.



Tpebys OT ywammxcsi YMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHLIEHTpAlMU BHUMAaHMUS,
AKTUBHOCTU PAa3BUTOTO BOOOpa)KEHUs, ainredpa pa3BUBAET HPABCTBEHHBIE YEPThl JIMYHOCTHU
(HacTOMYUBOCTD, 1IEJIEYCTPEMIIEHHOCTh, TBOPUYECKYIO AKTUBHOCTb, CAMOCTOSITENBHOCTb, OT-
BETCTBEHHOCTb, TPYAOJOOUE, IUCHUIUIMHY W KPUTHYHOCTh MBIIUICHHUS) U YMEHUE
apryMEHTUPOBAHO OTCTaWBaTh CBOM B3IIAJIbI M YyOeXJAEHHS, a TaKXe CIHOCOOHOCTb
MPUHUMATh CAMOCTOSTEIbHbIE PELICHUSI.

N3yuyenue anreOpbl, QyHKIUH, BEPOATHOCTH M CTATUCTUKH CYIIECTBEHHO DPACIIUPSET
Kpyro3op y4alluxcsi, 3HaKOMs HUX C UHAYKUMEH U Jeaykuued, o0oOleHueM u
KOHKpETH3allMel, aHaJIMu30M ¢ CUHTE30M, KiIaccupukanued W CcUCTEMaTHU3allueH,
abcTparupoBaHueM, aHajorueid. AKTUBHOE MCIOJb30BaHUE 3a/1ay Ha BCEX 3Tanax y4yeOHOro
npolecca pa3BUBaeT TBOPUYECKUE CITOCOOHOCTH IIKOJIBHUKOB.

N3yuyenue anreOpsl nmo3BosseT (GOpMUPOBATH YMEHHUS U HABBIKM YMCTBEHHOI'O TPy —
IUIAHUPOBAHUE CBOEW pabOThI, MOUCK PALlMOHAJIBHBIX MyTeH €€ BBIMOIHEHUS, KPUTUYECKAs
OlICHKa pe3yJjbTaToB. B mponecce u3yueHus anreOpbl UIKOJIBHUKU JOKHBI HAyYUThCS
U3JaraTb CBOM MBICJIH SICHO M HCUEPIBIBAIOIIE, JIJAKOHUYHO M EMKO, MPUOOPECTH HABBIKU
YETKOr0, aKKYypaTHOTO ¥ TPAMOTHOTI'O BBITTOJIHEHHS] MATEMaTHUYECKUX 3aceil.

Baxxneiimei 3amauell MIKOJIBHOTO Kypca aireOphl SIBISIETCS Pa3BUTHE JIOTHYECKOTO
MbIlIeHUsT yyamuxcsi. CaMu 00BEKThl MAaTeMaTHYECKUX YMO3AKIIOYEHUH W MPUHSTHIE B
anredpe mpaBuiia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN 0OOCHOBBI-
BaTh U JIOKA3bIBaTh CYXICHUS, MPUBOJUTH YETKUE OINPEACIICHUS, PAa3BUBAIOT JOTHYECKYIO
MHTYUIIMIO, KPATKO M HATJIAJIHO PACKPBIBAIOT MEXaHHU3M JIOTUYECKUX MOCTPOCHUM U ydaT uX
npuMeHeHuto. Tem cambIM anredpa 3aHMMaeT OJAHO W3 BEAYIIMX MECT B (DOPMHMpPOBAHUU
Hay4YHO-TEOPETUYECKOT0 MBIIIJIEHUS IIKOJBHUKOB. PackppiBas BHYTPEHHIOK TI'apMOHHIO
MaTeMAaTUKH, GOpMHUPYs] IOHUMaHUE KPACOThI U U3SIECTBA MAaTEMAaTUUECKUX PaCCy K ICHUH,
asireOpa BHOCUT 3HAYUTEIbHBIN BKJIJ] B 3CTETUUYECKOE BOCIIMTAHUE YUAIIUXCS.

|. IlosicHUTEIbHAA 3AMUCKA

Kypc anre6per 7 — 9 kinaccoB siBisieTcsl 0a30BBIM JIJII MaTeMaTHIECKOTO 00pa30BaHUS
Y Pa3BUTHUA IIKOJBHUKOB. AJTeOpOoMYeCKHe 3HAHHS HEOOXOIUMBI JJIsl U3YYCHHUS] TEOMETPUU
B 7 — 9 knaccax, anreOpel u MaremaTudeckoro anaims3a B 10 — 11 kiaccax, a Takxke
M3YUYEHUS] CMEXHBIX AUCUUIUIMH. [Ipu 5TOM YUYMTHIBAIOTCS AJOMUHHUPYIOLIUME HUAEU U
MOJIOKEHHSI TIPOTPAMMBI Pa3BUTUS U (POPMUPOBAHUS YHUBEPCAIBHBIX yUYEOHBIX JIEHCTBUIA
JUTsE OCHOBHOT'O 001I1ero o0pa3oBaHus, KOTOphIe 00eceunBa0T (HOPMUPOBAHHIE POCCUNCKON
TPaXIAHCKONW HMICHTUYHOCTH, KOMMYHUKATHBHBIX KayeCTB JIMYHOCTH U CIOCOOCTBYIOT
(bOpMHUPOBAHUIO KITFOUEBOM KOMITIETCHIINH — YMEHUSA YUUMbCAL.

B ocHOBy Hacrosmen mporpammsl Moja0XeHO PyHIAMEHTAIBHOE SIAPO COJEPKAHUS
obmero obpazoBanusi, TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00Pa30BATEILHON MPOrPaAMMBI
OCHOBHOTO 00IIero o0pa3oBaHus, NPEJCTaBICHHbIE B (emepaabHOM TOCYAapCTBEHHOM
o0pa3oBaTeILHOM CTaHAapTE OCHOBHOTO OOIIEero o0pa3oBaHus, ¢ YIETOM MPUEMCTBEHHOCTH
C IPUMEPHBIMU ITpOrpaMMaMu JJisl HAYaJIbHOTO O0IIEero 00pa30BaHus 0 MaTEMATHKE.

[IpakTryeckasi 3HaUUMOCTb IIKOJIBHOTO Kypca anreopbl 7— 9 KIacCoOB COCTOUT B TOM,
YTO NPEAMETOM €ro H3YyUYCHHUs SIBISIOTCS KOJMYECTBEHHBIE OTHOIICHUS M MPOIECCHI
peaJbHOTO MHUpa, OMUCAHHbIE MaTEMAaTHUUYECKUMH MOJAENsIMU. B coBpemMeHHOM o00IlecTBe
MareMaTHdecKkas IMOATOTOBKAa HEOOXOJMMa KaXXJOMy YeJIOBEKYy, TaK Kak MaTeMaThKa
MPUCYTCTBYET BO BCEeX cPepax Yea0BEUECKOU eI TEIIbHOCTH.



OnHON W3 OCHOBHBIX IENEW HM3y4YCHHs anreOpbl SBISETCS pa3BUTHE MBIIUICHHA. B
nporecce U3ydeHus anreopsl GOpMUPYETCS JTOTMUECKOEe U alrOPUTMUYECKOE MBIIUICHHE, a
TaK)Ke TaKWe KaueCcTBAa MBIIUICHUS, KaK cuja W THOKOCTh, KOHCTPYKTHBHOCTH U
KPUTHYHOCTh. J[7s1 amanTanmu B COBpEeMEHHOM HH()OPMAIIMOHHOM OOIIECTBE BaKHBIM
dakTopom sBisieTcs GOPMUPOBAHNE MATEMATUYECKOTO CTHIISI MBIILJICHUS, BKIIOYAIOIIETO B
ce0si MHAYKIMIO U JEIyKIHIO, OOOIICHHME U KOHKPETHU3alluI0, aHaIu3 U CHUHTE3,
KJIACCU(PUKAIUIO U CHCTEMAaTU3allnI0, a0CTparupoBaHue U aHAIOTHIO. T

OOyueHnne anreOpe MaéT BO3MOXKHOCTH yYaIlMMCSI HAYYUTHCS ITUIAHUPOBATH CBOIO
JeSTeNbHOCTh, KPUTUYECKH OLIEHUBAaTh €€, NPUHUMATh CaMOCTOSITENbHBIC pEIICHUS,
OTCTaMBaTh CBOM B3TJISIBI U YOSXKICHH. YUallrecs, B MPoIecce U3yUeHHs anreOpsl, ydaTcs
u3jaraTh CBOM MBICIM $ICHO W HCUEPIBIBAIOIIEC, NPUOOPETAIOT HABBIKU YETKOTO W
IPaMOTHOTO BBITIOJTHEHHSI MaTeMaTHYeCKUX 3aluceid, MpH 5TOM HCIOJIb30BaHUE
MaTeMaTUYECKOTO S3bIKa IMO3BOJIICT pa3BUBATh Y MIKOJFHUKOB TPAMOTHYIO YCTHYIO H
NUCHbMEHHYIO PEUb.

dopmupyeTr y yyammxcs npejacraBieHne o0 anredpe Kak 4acTh OOIeYeIoBEeYeCKOn
KyJIbTypbl W 3HAKOMCTBO C HCTOpUEH pa3BUTHUS anreOpbl KaKk HayKd. 3HAYUTEIbHOE
BHUMaHHE B M3JI0KEHUH TEOPETUUYECKOTO MaTepuana Kypca YIeNseTcs ero MOTHBAIUH,
PaCKpBITHIO CYTH OCHOBHBIX MOHITHH, uaei, MeToqoB. OOyueHHE MOCTpOCHO Ha 0ase
TEOPUH Pa3BUBAIONICTO OOYYEHUS, HYTO JIOCTHTAeTCS OCOOCHHOCTSIMH  H3JIOKCHHUSI
TEOPETHUYECKOTO MaTepuaia W ynpakKHCHUSIMH Ha CpaHEHUWE, aHaN3, BBIJCICHHUE TJIABHOTO,
YCTaHOBJICHHE CBSI3CH, KIacCH(UKAIMIO, obomeHne u cuctemarmzamuio. Ocobo
aKLEHTUPYIOTCS COJAEP)KAaTEIbHOE PACKPHITUE MATEMAaTUYECKUX TMOHSITUH, TOJKOBAHHE
CYLIHOCTH MaTeMaTHYeCKMX METOAOB M 00JacTM HX NPUMEHEHHUS JIEeMOHCTpaIus
BO3MOXKHOCTEW NMPUMEHEHHUs TEOPETHUECKUX 3HAHUMU Uil pelieHus: pa3HOOOpa3HbIX 3ajad
NPUKIIAIHOTO XapaKTepa, HApUMeEp PEIIeHHs] TeKCTOBBIX 3ajlay, JEHEKHBIX U MPOLIEHTHBIX
pacyeToB, YMEHHE TMOJb30BAThCsl KOJIUYECTBEHHOW WH(GOpMaIMell, MpeacTaBIeHHON B
pasnmuuHbIX (popMax, ymeHue umTaTh rpaduku. Oco3HaHHE OOIIEro, CYIECTBEHHOTO
SIBJISIETCST OCHOBHOW 0a30¥ sl pemieHus] ynpakHeHWi. BakHO NPUBOIWUTH JETaIbHBIC
MOSICHEHUS K PEIICHUIO TUTIOBBIX YIPAXHEHUNA. DTHUM PACKPBIBAETCA CYyTh METO/a, MOAX0/a,
IpearaeTcsi alfOPUTM WIIM SBPUCTUYECKAS] CXE€Ma PEIICHUs YIPAKHEHHUH OINpeaeICHHOTO
THUTIA.

B ocHOBY Hacrosiiel mDporpaMmbl IOJIOKEHBI IE€JarorH4ecKue W JIHUJIAKTUYECKUE
MPUHIMIBE  BAPUATUBHOTO PAa3BHUBAIOIIETO0 OOpa30BaHUS, W3JIO0KEHHbIE B KOHIICTIIIHH
oOpa3oBarenbHOM Tmporpammbl «llepcriekTHBHAs MIKOIa», W COBPEMEHHBIC IHJIAKTUKO-
MICUXOJIOTUYECKHUE TEHJICHIINH, CBI3aHHBIC C BAPUATUBHBIM Pa3BUBAIONIUM 00pa30BaHHEM H
tpeboBanusamu OI'OC.

A. JIMMHOCTHO OPHMEHTUPOBAHHbIC NMPUHUMIIBI: TPUHIUI aJallTUBHOCTH; MPUHIUII
Pa3BUTHS; IPUHIAT KOM(POPTHOCTH TpoIecca 00yICHHS.

b. KyabTypHO OpHEHTHPOBAHHbIE NPUHUUINBI: TMPUHIUII LEJIOCTHOW KapTUHBI
MHUpa; TPUHIUIN TEIOCTHOCTH COJEPKaHUS OOpa30BaHWs; MPUHIUI CUCTEMATHYHOCTH;
MIPUHIIAI CMBICTIOBOTO OTHOIIICHHS K MUPY; MPUHIIAIT OPUEHTUPOBOYHON (YHKIIMW 3HAHUIM;
MPUHIIUIT ONTOPBI HA KYJIBTYPY KaK MUPOBO33PECHHUE U KaK KYJIbTYPHBIN CTEPEOTHII.

B. JleATeIbHOCTHO OpPMEHTHPOBAHHbIE NPHUHIHUIBI: MPUHIUN  OOYUYCHHUS
NEeATEeNIbHOCTHY;, MIPUHLIUI YIPABISIEMOro nepexoaa OT ASATEIbHOCTH B yUeOHOW CUTyallUHd K
NEATENIbHOCTA B JKU3HEHHOW CUTYallMM; NPUHIUII TMEpexoJa OT COBMECTHOM Yy4ueOHO-
MO3HABATEIBHON JIESITENIBHOCTH K CaMOCTOSITEIbHON JEATEeIbHOCTH Yyuallerocsi (30Ha



OJIvKalIero pa3BUTH); TPUHIUI ONOPbI HAa MPOLECCHl CHOHTAHHOIO Pa3BUTHUS; HMPHUHIIMII
(opMupoBaHUS TOTPEOHOCTH B TBOPUYECTBE U YMEHUI TBOPUECTBA.

MaremaTtnueckoe oOpa3oBaHHUE SIBISETCA 00s3aTeIbHOM M HEOTHhEMJIEMOM YacThiO
oO1rero oOpa3oBaHus Ha BCEX CTYIMEHAX IKOJbl. O0yyeHue MaTeMaTuKe B OCHOBHOM IIKOJIE
HAIIPaBJICHO HA JOCTUKEHUE CIECIYIOUX Yeaell.

1) 6 nanpasnernuy IUYHOCIHO20 PAZGUMUSL:

e ®dopmMupoBaHWE MPEICTABICHUN O MAaTEeMAaTHKE KaK YacTH OOIICYEIOBEYECKOMN
KyIbTYphl, O 3HAYUMOCTH MAaTEMaTUKH B Pa3BUTUM [UBWIN3ANUA |
COBPEMEHHOI'0 00I1IECTBA;

e Pa3BuTHE JOTMYECKOTO W KPUTHYECKOTO MBINUICHUS, KYJIbTYyphl pEuUH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIICPUMEHTY;

e ®dopMHpOBaHWE MHTEIUICKTYaTbHON YE€CTHOCTH U OObEKTHBHOCTH, CIIOCOOHOCTH
K MPEOJIOJICHUIO MBICIIUTEIBHBIX CTEPEOTHIIOB, BBHITEKAIONINX M3 OOBIICHHOTO
OTIBITA;

e Bocnuranue Ka4ecTB JMYHOCTH, 00CCIICUNBAIOIINX COIUATBHYI0 MOOMIBHOCTD,
CIIOCOOHOCTh MMPUHUMATH CAMOCTOSITCIIBHBIC PCIICHHUS;

e ®dopMupoBaHWE KAa4YECTB MBINUICHUSA, HCEOOXOMUMBIX JUIS aJanTalud B
COBPEMEHHOM HMH()OPMAIMOHHOM OOIIIECTBE;

e Pa3BuTHe wuHTEpeca K MaTEMaTHYECKOMY TBOPYECTBY M MaTEMaTHYCCKUX
CIIOCOOHOCTEIA;

2) 6 MemanpeoMemHoOM HanpaeIeHul.

e Pa3BuTue mnpeacTaBieHH O MaTeMaTHKE Kak (opMe OIMUCAaHUS U METOJe
MO3HAHUSI  JEHCTBUTEIBHOCTH, CO3JAHUE YCIOBUH JUIsi MNpUOOpeTeHus
NEPBOHAYATBHOTO OIBITA MATEMATHYECKOTO MOJIETUPOBAHMS;

o ®dopMmupoBaHHME OOMMX CIOCOOOB  HMHTEIUICKTYaJIbHOW  JIESITEIbHOCTH,
XapaKTepHBIX [JI1 MATEMaTUKH U SBISIIONIMXCS OCHOBOM TO3HaBaTEIbHOMN
KyJbTYPbI, 3HAUUMOM JJI PA3ITUYHBIX cep YeTOBEUECKOMN NeITeTbHOCTH;

3) 6 npeomemnom HanpasieHulL:

e OBnajgeHue MaTeMaTHYECKUMHU 3HAHUAMH U YMEHHUSIMH, HEOOXOAUMBIMH IS
IPOJIOJKEHUSI 00pa30BaHMsI, U3YUYCHUS CMEXKHBIX NHUCIMIUIAH, TPUMEHEHUS B
MOBCEIHEBHOMN KU3HU;

o Cozmanne ¢yHIaMEHTa I MaTeMaTU4YeCKOro pas3BUTHS, (HOPMHUPOBAHUS
MEXaHU3MOB MBIIIJIEHUS, XapaKTEPHBIX JJIST MATEMATHYECKOMN eI TeTbHOCTH.

B opranuzaruu  y4eOHO — BOCIIUTATSIIPHOTO IIPOIIecCca BaXKHYIO POJIb UTPAIOT 3a/1a49H.
OHM SBISIIOTCS M 1IEJBIO, U CPEACTBOM oOOyudeHHs. BaXHBIM yCIOBHEM TMpPaBUIBHOU
OpraHU3aIliy ATOTO MPOIIECcca SIBISICTCS BRIOOP pallMOHAIBHOW CHCTEMBI METOJIOB M IIPHEMOB
o0ydeHus, crieruUKN pelracMbIX 00pa30BaTeIbHBIX M BOCITUTATEIBLHBIX 3a]1a4.

[lenpr0o wu3ydeHuss kKypca MareMatuke B 7 - 9 Kjaccax SBISIETCS Pa3BUTHE
BBIUMCIIUTEIBHBIX YMEHUW 1O YPOBHS, IO3BOJIAIONIETO YBEPEHHO HCIOJIb30BaTh WX MPHU
pEeIIEHUM 3a7a4 MATEMATUKH W CMEKHBIX MPEIMETOB, YCBOCHHME ammnapara ypaBHEHUH U
HEpaBEHCTB KaK OCHOBHOTO CpEJICTBA MAaTE€MaTUYE€CKOrO MOJCIUPOBAHMS  3ajad,
OCyIllecTBIIeHHEe (YHKIMOHAIBLHONW IMOJATOTOBKM IIKOJBHUKOB. Kypc Xxapakrtepusyercs
TOBBIIICHUEM TEOPETHYECKOTO YPOBHS OOy4YEHHS, TOCTCICHHBIM YCUJIHWEM  POJIH



TEOPETUUYECKUX O0OOLIEHUH M JOeAYKTHBHBIX 3akitoueHuid. IIpuknanHas HanpaBiI€HHOCTb
PACKpBIBAET BO3MOKHOCTb M3y4aTh U PEIIATh PAKTUYECKUE 3a1aUN.

B ocHoBe mnocTpoeHHss AAaHHOTO Kypca JEXKUT HJed TyMaHW3auud oOydeHwus,
COOTBETCTBYIOILIAs COBPEMEHHBIM MPEACTABICHUSIM O IEJISIX LIKOJIBHOIO O00pa3oBaHUs H
yaessoas 0co60e BHUMAHUE TUYHOCTH YUEHHKA, €r0 HHTEPECAM U CIIOCOOHOCTSIM.

[Ipennaraempiii Kypc MO3BOJISIET OOECIEUUTh (POPMHUPOBAHUE KaK HPeOMEemHblX
YMEHUU, TaK U YHUBEPCANbHBIX YHUEOHbIX Oelicmeull MKOJIbHUKOB, a TaKKe CIOCOOCTBYET
NOCTHKEHUIO onpenes€HHbIX BO PI'OC TMYHOCTHBIX pe3yJIbTATOB, KOTOPBIE B JaJbHENUIIEM
MO3BOJIAIT yYalIUMCSl IPUMEHATh MOJYYEHHbBIE 3HAHUS W YMEHUS JUJISl PELICHMs Pa3IUYHBIX
KU3HEHHBIX 3a7ad.

B kypce anreOGpbl MOXKHO BBIIETUTH CIAEAYIOIINE OCHOBHBIE COJEPIKATENbHbIC JTUHUU:
apudmeTuka; anredpa; QyHKIIMU; BEPOSITHOCTh U cTaTUCTHKA. Hapsiay ¢ 3TuM B conepkanue
BKJIFOUEHBI J[BAa JIOMOJIHUTEIBHBIX METOAOJOTHYECKUX pazfeia: JIOTMKA U MHOXECTBA;
MaTeMaTUKa B HCTOPUYECKOM pPa3BUTHM, YTO CBS3aHO C peanu3anuend uenei
OOLIEMHTEINIEKTYaJIbHOTO U OOIEKYJIBTYPHOIO pa3BuTUs ydamuxcs. CopepxaHue Kaxaoro
U3 OTUX pPa3felioB  pa3BOpayMBaeTCs B  COAEPKATEIBHO-METOAMYECKYIO  JIMHHUIO,
IIPOHU3BIBAIOIIYIO BCE OCHOBHBIE cojeparenbHble JNUHUHU. [Ipu 3TOM mepBas JAUHUS —
«Jloruka m MHOXECTBa» — CIIY)KUT LM OBJIAJICHUS YYATUMUCA HEKOTOPBIMH AJIEMEHTaMU
YHUBEPCAJIBHOIO MaTEeMaTHYEeCKOTo si3blka, BTOpas — «MaTemaTuka B HCTOPUYECKOM
Pa3BUTHI» — CIMOCOOCTBYET CO3/IaHUIO OOIIEKYIBTYPHOTO, TYMAaHUTAPHOTO (POHA U3 YyUEHUS

Kypca.
II. O0mas xapakTepucTHKa Y4e0OHOr 0 mpeaMera «Ajaredopa»

Hacrosimias mporpaMmMa mo MateMaTtuKe JjIsi OCHOBHOM IIKOJIBI SIBISIETCS JTOTHYECKUM
npojoiKeHueM mnporpamMmbl «llepcriekTuBHAs MIKOda» IS HadaldbHOW IIKOJIBI, a TaKkKe
NpoJoJKEHUEM Kypca «MatemaTtuka» 5 — 6 Kilacca U BMECTE C HEH COCTaBIISIET OMHMCAHHE
HENPEPHIBHOTO Kypca MaTeMaTuku ¢ 1-ro mo 9-ii kiacc o01eo0pa3oBaTeIbHOM MIKOJIBI 110

dI'OC.

B ocHoBe coxmepkaHus o0OydeHHs MaTEMaTHKE JICKHUT OBJIAJCHUE YYAIIUMHUCS

CIEIYIOIUMU BHUJIaMU KOMIIETEHIINHN NnpeaAMeTHOIM, KOMMYHUKATHBHOM,
OPraHU3ANUOHHON U 00IIEKYJIbTYPHON. B COOTBETCTBUU C 3TUMHU BUJAMHU KOMIIETCHIIUM
BBIJICJICHBl TJIaBHBIE COJIEP/KATEIBHO-LICIIEBbIE  HAIPABJICHUS Pa3sBUTUS  yYalUXCA

cpeacrBamu npeamera «MaremaTukay.

Ipeamernass kommereHuus. Ilog mnpenmMeTHOM KOMIETEHIMENW MOHUMAETCS
OCBEJIOMJIEHHOCTD IIKOJIBHUKOB O CHUCTEME OCHOBHBIX MATEMAaTHUYECKUX MPEACTABICHUU U
OBJIaJICHUE MMHU HEOOXOAMMBIMH MpPEAMETHBIMH yMEHUSIMU. DOopMUpyrOTCS Cleayomue
oOpa3zyrolue 3Ty KOMIETSHITUIO MPEACTABICHH: O MAaTEMAaTHYECKOM SI3bIKE KaK CPEICTBE
BBIPQKCHUSI MAaTEMAaTUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEM M T.A.; O MaTEMATHYECKOM
MOJICJINPOBAHUN KAaK OJHOM M3 BaXHBIX METOAOB MO3HAaHUA MHpA. DOpMHUPYIOTCA
cieaywmue oOpa3ylolue 3Ty KOMIIETEHIMI0O yMEHHUSA: CO3JaBaTb MpOCTeMline
MaTeMaTH9IeCKrue MOJIEH, pab0oTaTh C HUIMUA M UHTEPIIPETUPOBATH MOJTYICHHBIC PE3YIbTAThI;
MpUOOPETaTh U CUCTEMATU3UPOBATH 3HAHUS O CIIOCO0AX PelIeHUsT MAaTeMAaTHYECKUX 3a71a4, a
TaKX€ MPUMEHATH 3TU 3HAHUS U YMEHUS JJIsl PEIICHUSI MHOTUX )KU3HCHHBIX 3a]1a4.

KomvyHukaTuBHasi kommeTreHuusi. [log KOMMYHHKaTMBHOW KOMIETCHIIUEH
MoHUMaeTcsi ChOPMUPOBAHHOCTh YMEHHUS SICHO U YETKO M3JIaraTb CBOM MBICIH, CTPOUTH
apryMEHTUPOBAHHBIE pACCYXKJIEHUsA, BECTH JWAJOr, BOCIPUHUMAS TOYKY 3pEHUSA
cobecelHUKA U B TO K€ BpeMsl MojBeprasi €€ KpUTHYECKOMY aHaJIM3y, OTCTauBaTh (MpHU



HEOOXOJMMOCTH) CBOIO TOUKY 3pPEHUS, BHICTpauBasi CUCTEMY aprymeHTanuu. GopMupyroTcs
oOpasyroniue 3Ty KOMIIETCHIIMIO YMEHHUsS, a TaKXKe YMEHHUS U3BJIEKaTh MHGOPMALMIO W3
pPa3HOro pojJia MCTOYHUKOB, MPEeOOpa3oBbIBasi €€ MpU HEOOXOJUMOCTH B ApPyrHe (popMbl
(TEKCTBI, TAOIHIIBI, CXEMBI U T.1.).

OpranuszanuonHass kKommereHuus. [log  OpraHM3allMOHHONW  KOMIIETEHUHMEH
MOHUMAETCSI C(POPMUPOBAHHOCTH YMEHHUS CaMOCTOSITEJIbHO HAXOJWTh W IPUCBAUBATH
HEOOXOJUMBbIE Yy4alluMcsl HOBbIe 3HaHus. DOPMUPYIOTCS CIEAYIOIIME 00pa3ylollue 3Ty
KOMIIETEHIIUIO YMEHHUS: CAMOCTOSITEIbHO CTaBUTh yUeOHYIO 3a7auy (11e/b), pa3ouBaTh €€ Ha
COCTaBHbIE YaCTH, Ha KOTOPBIX OYJET OCHOBBIBATHCS MPOIECC €€ pelIeHUs], aHAIU3UPOBATh
pe3yabTaT ACHUCTBUS, BBISBISATH JOMYIICHHBIE ONIMOKM W HETOYHOCTH, UCHPABISTHL UX H
MPEACTAaBIATh MOJYYEHHBIA pe3ynbTaT B opMe, JIETKO JOCTYIMHOM JJisi BOCIIPUATUS IPYTUX
JIFOJEH.

Ob0mexyabTypHasi  kommnereHuusi. [log  oOmIEKYIBTYpHOM  KOMIETEHIIUEH
MOHUMAETCSI ~ OCBEJIOMJIEHHOCTh  IIIKOJBHUKOB O  MaTeMaThKe  Kak  DJIEMEHTe
00I11IeueIOBEYECKON KYJIBTYphl, €€ MECTe B CHUCTEME JAPYrMX HayK, a Takxke €€ poiu B
Pa3BUTUU TPEJCTABICHUI YEJIOBEUYECTBA O IEJIOCTHOM KapTuHe Mupa. DopMHUpPYIOTCS
cleAyoIue o00pa3ylole 3Ty KOMIICTCHIIMIO TIPEACTaBIEHUs: 00 YpPOBHE pa3BUTHUS
MaTeMaTHKA Ha pa3HbIX HCTOPUYECKHX H3Tamax; O BBICOKOM MPAKTHYECKOW 3HAYUMOCTU
MaTEeMaTHKH C TOUYKH 3PEHUS CO3JaHUs U PA3BUTHUS MaTEPUATBLHON KyJIbTYPhI YEJIOBEUECTRA,
a TaKXke O BAXXHOU pOJIM MAaTEeMaTUKH C TOYKHU 3peHUs (HOPMUPOBAHUM TAKUX BaKHEHIIMX
YepT JIMYHOCTH, KaK HE3aBUCHUMOCTh U KPUTUYHOCTH MBIIIJICHHUS, BOJISI U HACTOMYUBOCTH B
JOCTH>KEHUU LETU U IP.

Cooepoicanue mamemamuyeckoco o0Opa3oéanusi B OCHOBHOM IIKoJie (GopMHpyeTcs Ha
OCHOBE (yHIAaMEHTAJIbHOTO sipa IIKOJBHOIO MaTeMaThyeckoro ooOpasoBaHus. B
IporpaMMe OHO NPEACTaBIECHO B BHJIE COBOKYIHOCTH COJIEPKATEIbHBIX pa3lesioB, KOH-
KPETU3UPYIOMIMX COOTBETCTBYIOUIUE OJIOKM (YHIAMEHTAJIBHOTO s/ipa MPUMEHUTENIBHO K
ocHOBHOHM mikoje. [Iporpamma periameHTHpyeT 00beM MaTepuana, 005S3aTeNbHOTO IS
U3Y4YeHHUs B OCHOBHOM IIIKOJIe, a TaKKe JIaeT €ro pacmpeneineHue Mexay 5S—6 m 7—9
KJIaCCaMH.

Conepxanue MaTEeMaTHUYECKOTO 00pa30BaHUs B OCHOBHOM ITKOJIE BKJIIOUYAET CJICAYIOIIHE
pasnensl: apugmemuxa, areebpa, QyHKYuu, 6epoSIMHOCMb U CMAMUCMUKA, 2e0MeMmpPUsl.
Hapsiny ¢ 3TuM B HETO BKJIIOYEHBI J[Ba JOIMOJIHUTEIBHBIX pa3lielia: JI02UKA U MHOMCECMEQ,
mamemamuka 6 UCMOPUYeCKOM pa3eumuu, 4YTO CBSI3aHO C pealu3anuend 1esnen
OOIIEHHTEIIEKTYAIbHOTO U OOIIEKYJIBTYPHOTO pa3BUTHs ydaruxcs. CoaepikaHue Kaxaoro
W3 OTUX Pa3lIeIOB  pPa3BOpAuMBACTCA B  COJACPKATEIbHO-METOJAMYECKYIO  JIMHHIO,
IIPOHU3BIBAIOIIYIO0 BCE OCHOBHBIC Pa3JieNIbl COACPKAHUSA MaTeMaTHISCKOr0 0Opa30BaHUs Ha
JTAHHOM CTyTNEeHU OOy4YEeHHUS.

Copnepxanue pazgena «Apudmernka» CIyXHT 0a30d aJs JaNTbHEHIIETO H3y4YeHUs
VYalUMUACS ~MaTeMaTHKH, CIOCOOCTBYET pa3BUTHUIO WX JIOTHYECKOTO MBIILICHHUS,
GbOpMHUpPOBAaHUIO YMEHHS TOJB30BAThCS aNTOPUTMAMH, a TakkKe MNPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B TOBCEJHEBHOW XW3HU. Pa3zBuTHE NOHATHUS O
YUCj€ B OCHOBHOM WIKOJE CBSI3aHO C PAIMOHAIBHBIMU U HPPALMOHAIBHBIMU YHUCIAMU,
dbopMupoBaHUEM TEPBUYHBIX TMPEACTABICHUN O JACHCTBUTEIBHOM 4YHCIE. 3aBeplUICHUE
YUCJIOBOM JIMHUM (CUCTEMATH3alMsl CBEJICHUN O JNENCTBUTEIbHBIX YHCIIAaX, O KOMIUIEKCHBIX
yyciax), Tak xe Kak u Oojee ciokHble Bompochl apudmeruku (anroput™m EBkinupa,
OCHOBHasi Teopema apu(pMETUKH), OTHECEHO K CTYNEeHU OOIIero cpeaHero (IMOJHOTO)
00pa3oBaHUsI.



Copepxxanue pasnena «AnreOpa» HampaBleHO Ha (OPMHUpPOBAHME Yy ydalllUXCA
MaTeMaTUYeCcKOro ammapaTta JJid peleHus 3aJad U3 pa3HbIX pPa3fesioB MAaTEMATHKH,
CMEXHBIX MPEAMETOB, OKPYKAIOLIEH peanbHOCTU. SI3bIK anreOpbl NOAYEPKUBAECT 3HAUEHUE
MaTE€MaTUKH KaK sI3bIKa JUIsl IOCTPOCHHSI MAaTEMAaTHUYECKUX MOJENE MpoUeccoB U SBICHUUN
peanbHOro Mupa. B 3amaun u3ydenus anreOpbl BXOIAT TAKKE Pa3BUTHE aIrOPUTMHUYECKOTO
MBIILJIEHUSI, HEOOXOAMMOTr0, B YACTHOCTHU, JJIsl YCBOEHHUSI Kypca MH(OpPMATHKHU, OBIaJACHUS
HaBbIKAMH JIEAYKTUBHBIX paccyxjeHuil. [IpeoOpazoBaHue CHUMBOJIBHBIX (OPM BHOCHUT
cnenuUYecKUid BKJIAJ B pa3BUTHE BOOOpAXEHUS Y4YalllUXCS, HMX CIOCOOHOCTEH K
MaTeMaTU4eckoMy TBOpPYECTBY. B OCHOBHOW 1IKOJ€ Marepuan TpYNIUPYETCsl BOKPYT
pPalMOHANIbHBIX BBIPAKEHUM, a BOIIPOCHI, CBA3aHHBIE ¢ UPPALMOHAIBHBIMU BBIPAXKEHUSIMHU, C
TPUTOHOMETPUYECKUMH (YHKIMSIMHU U MPeoOpa3oBaHUSIMHU, BXOAST B COJEp)KaHHME Kypca
MaTEMaTUKU Ha CTaplliei cTyneHu oOydeHHs B IIKOJIE.

Conepxanue paznena « DyHKIHUW) HALEIEHO HA MOJYyY€HUE IIKOJbHUKAMU KOHKPETHBIX
3HAHUKW O (YHKIMM KaK BaKHEWIIEW MaTeMaTUYeCKOW MOJeIu JUIS OINUCAHUS U
UCCIIeIOBaHUs Pa3HOOOpa3HbIX mpoueccoB. M3ydenuwe »TOro Marepuana CrnocoOCTBYET
Pa3BUTHIO Y yUYaIIMXCS YMEHHUS UCIOJIb30BATh PA3JIUYHBIE SI3BIKM MAaTEMATUKH (CJIIOBECHBIN,
CUMBOJIMYECKUH, Tpauieckuii), BHOCUT BKJIaJ B (OPMUPOBAHHUE MPEJICTABICHUN O POJIU
MAaT€MaTUKHU B Pa3BUTUU LIUBUJIN3ALMU U KYJIbTYPBHI.

Paznen «BeposSITHOCTP W CTAaTUCTUKA» — O0SA3aTEIbHBI KOMIIOHEHT IIIKOJIBHOTO
o0pa3oBaHus, YCHIMBAIOIIUNA €ro MPUKIAAHOE U MPAKTUYECKOE 3HaYeHUe. DTOT MaTepuall
HEOOXO0IUM MPEXk/Ie BCEro sl GOPMUPOBAHUS Y YUAIIUXCA PYHKIIMOHAIBHONW IPAMOTHOCTH
— yMEHU BOCIPUHUMATh U KPUTHYECKH aHAIU3UPOBATh HHPOPMALIUIO, PEJCTABICHHYIO B
pasnuuHbIX  (opmMax, TOHMMATh BEPOATHOCTHBIM  XapaKTep MHOTUX  peajbHBIX
3aBUCUMOCTEH, TPOBOJUTH IMPOCTEHIINEe BEPOSITHOCTHBIE pacueTbl. M3yueHue OCHOB
KOMOMHATOPUKH TO3BOJIUT YYalIMMCS paccMaTpUBaTh CIydad, OCYIIECTBISITH mepedop u
MOJICYET YKCIa BAPUAHTOB, B TOM YHCJIE€ B MPOCTEHININX MPUKIATHBIX 3a7a4ax.

IIpy w3yyeHMM CTATUCTUKM U BEPOSATHOCTH PACIIUMPSAIOTCS IPEACTABICHUA O
COBPEMEHHOW KapTUHE MHPA U METOJIaX €ro UccieaoBaHus, (GOpPMHUPYETCs TOHUMaHUE POITU
CTaTHCTHKU KaK UCTOYHUKA COIMAIBHO 3HAYMMON MH(GOPMAIMK U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSATHOCTHOTO MBILLJICHUS.

Oco0eHHOCTRIO pa3nena «JIormka U MHOXKECTBa» SIBISICTCS TO, YTO NMPEICTABICHHBIN B
HEM MaTepual MPEUMYIIECTBEHHO M3y4aeTCs U MCIOJb3YETCSA PACIPEICIEHHO — B XOJI€
PacCMOTPEHHUS Pa3IUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIMM MaTepuall HaIeJIeH Ha
MaTeMaTHYEeCKOEe Pa3BUTHE yJaIIuxcs, GOpMUPOBAHUE Y HUX YMEHHS TOYHO, CKATO U SICHO
W3J1arath MbICJIM B YCTHOW U TUCBbMEHHOW PEYH.

Paznen «MaremaTtnka B MCTOPHYECKOM Pa3BUTHUW» TpeTHA3HAYECH s (POpMUPOBAHUS
MIPEICTABICHUN O MAaTEMAaTHUKE KaK YaCTH YEJIIOBEYECKOW KYJIBTYPHI, Il OOIIETO pa3BUTHS
IIKOJBHUKOB, JUISl CO3[IaHMsl KYJIbTYpPHO-UCTOPUYECKOW cpenbl oOyueHus. Ha Hero He
BBIJICIIACTCS CHEHHAIBHBIX YPOKOB, YCBOCHHME €r0 HE KOHTPOJMPYETCSA, HO COAEpKaHUE
ATOTO pas3fena OpPraHWYHO TIPUCYTCTBYET B YYEOHOM TIpOIECCE€ KaK CBOETO poja
TYMaHUTapHBIM (OH TPU PACCMOTPEHUM MPOOJIEMATUKHM OCHOBHOTO COAEp KaHUS
MaTeMaTH4eCcKOro o0Opa3oBaHuUsl.

Iennocmmuuie opuenmupul cooeprccanus yueoHo20 npeomema



MaremaTtnueckoe 0oOpa30oBaHHUE WUTPAET BAXKHYIO POJb KaK B MPAKTUYECKOM, TaK U B
JyXOBHOM >KM3HU oOmiecTtBa. IlpakThueckass CTOpoHa MaTEMaTUYECKOTO OOpa30BaHUS
CBs3aHa ¢ (POPMHUPOBAHHEM CIIOCOOOB NESITEIHHOCTH, AYXOBHAs — C WMHTEIUIEKTYaJbHBIM
pa3BUTHEM uelioBeKa, GOPMUPOBAHUEM XapaKTepa U O0IIeH KyIbTYpHI.

[IpakTryeckas mMoye3HOCTh MATEMATUKU 00YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
dbyHIaMEHTaIbHbIE CTPYKTYPhl PEAJIbHOTO MHUpa: MPOCTPAHCTBEHHbIE (GOPMBI U
KOJIMYECTBEHHBIC OTHOLIEHUSI — OT MPOCTEHIIINX, YCBAUBAEMBIX B HEIIOCPEJICTBEHHOM OIIbI-
T€, 10 JOCTaTOYHO CJIOKHBIX, HECOOXOJAUMBIX JJIsI PA3BUTHS HAYUYHBIX U TEXHOJOTHUYECKUX
unei. be3 KOHKpPETHBIX MaTEMAaTHMYE€CKUX 3HAHUM 3aTPyIHEHO MOHUMAaHWE TMPUHITUIIOB
YCTPOMCTBA M HCTOJb30BAHUS COBPEMEHHOM TEXHUKH, BOCHPHUAITHE W HHTEPIPETALUS
pazHooOpa3zHoU COITMAJIFHOM, AKOHOMHUYECKOH, MOJTUTHYECKOM uHdopMmaruy,
Manod¢(}HEeKTUBHA TOBCEIHEBHAS MIPAKTUUYECKAs JACATEIbHOCTh. Kaxk1oMy ueoBeKy B CBOEH
KU3HU MPUXOJUTCS BBIMIOJHATH JJOCTATOYHO CJIOKHBIE PACUEThl, HAXOAUTh B CIPABOUYHHKAX
HY>XHbIC (POPMYIIBI U MIPUMEHSTh WX, BIAJICTh MPAKTUUYCCKUMU MPUEMaMU T€OMETPUUECKUX
U3MEPEHUN U TIOCTPOEHUM, uuTaTh HHGOPMAIIUIO, MPEACTABICHHYIO B BHUAY TaOJuIl,
auarpamMm, rpaduKoB, MOHUMAaTh BEPOATHOCTHBIA XapakTep CIydalHBIX COOBITHH, CO-
CTaBJISATh HECJIOKHBIE AJITOPUTMBI U JP.

be3 0a3oBoil MaremMaTHYeCKOW TMMOJATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B IIIKOJe MaTemMaTuKa CIY>XUT OIMOPHBIM IMPEIAMETOM IS
U3YUYEHUS CMEXKHBIX JUCHMIUIMH. B MOCIenKoapHON KU3HU peaibHOM HEOOXOAUMOCTHIO B
HaIllM JHU SIBIAETCS HEMpEphIBHOE OOpa3oBaHWE, YTO TPeOyeT MOJIHOIEHHOW 0a30BOit
o01eo0pa3oBaTebHONM TOATOTOBKH, B TOM YHCJIE M MaTemaTtuyeckoil. U, HakoHel, Bce
OoJibllle CHENHUATBHOCTEH, Tre HeoOXOJAMM BBICOKHNM YpOBEHb 0Opa3oBaHUs, CBSI3aHO C
HEIMOCPEJACTBEHHBIM MPUMEHEHHEM MaTeMaTHKU (PKOHOMHKaA, Ou3Hec, GuHaHCHI, (H3MKa,
XUMUS, TEXHUKa, HHPOpMATHKA, OUOJOTHUS, IICUXOJOTHUA U Jp.). Takum oOpaszoMm,
pacimmpsieTcss Kpyr IIKOJBHUKOB, JJIsi KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMMBIM
pEIMETOM.

JIns  KW3HU B COBPEMEHHOM OOIIECTBE BaXXHBIM  SABISICTCS  (hOPMHUpPOBAHUE
MaTeMaTUYECKOI0 CTUJIA MBIIUJICHUS, TMPOSBISIONIETOCS B OINPEACICHHBIX YMCTBEHHBIX
HaBbIKax. B mpoliecce MaTeMaTHYECKON AEATEIbHOCTH B apCeHal IPUEMOB U METOJOB Ye-
JIOBEYECKOTO MBIIIUICHUSI €CTECTBEHHBIM 00pPa3oM BKIIIOYAIOTCS WHIYKIHUSA W JISAYKIWSA,
0000IIeHe W KOHKPETH3aIlvs, aHaIM3 W CHHTE3, KJIacCUpHUKAIMI W CUCTEMaTH3aIlHs,
a0bctparupoBanne W aHanorus. OOBEKTHl MaTEeMaTHYCCKUX YMO3AKIIOUCHUH U TpaBUjIa UX
KOHCTPYHPOBAHHUS BCKPHIBAIOT MEXaHHU3M JIOTHYECKUX MTOCTPOCHUM, BRIPA0ATHIBAIOT YMEHUS
dbopmynupoBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKICHHUSA, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOEe MBINUICHHE. Benymas poyib NpUHAIICKUAT MaTeMaTHKe B (opMHpOBaHUHU
QJITOPUTMHUYECKOTO MBIIUICHUS M BOCIUTAHMM YMEHMH JEeUCTBOBaTH MO 3aJaHHOMY
aJTOpPUTMy W KOHCTPYHpPOBaTh HOBBIE. B Xoje pelieHus 3ajgady — OCHOBHOM y4eOHOM
JEATEILHOCTH Ha YPOKaX MaTEMAaTUKH — Pa3BUBAIOTCS TBOPUECKAS U MPUKIIAAHAS CTOPOHBI
MBIIIJICHHUS.

OO0ydeHue MaTeMaTHKE JaeT BO3MOXHOCTb Pa3BUBAaTh y y4AIIUXCS TOYHYIO, SKOHOMHYIO
1 WHPOPMATUBHYIO pedYb, YMEHHE OTOMpaTh Hawbojee TOAXOASAIINE S3BIKOBBIC (B
YaCTHOCTH, CHUMBOJIMYECKHUE, Tpad)MIeCcKue) CpeICcTBa.

MaremaTtnueckoe 00pa3oBaHHe BHOCUT CBOM BKJIaJl B (popMHpOBaHUE OOIIEH KyIbTypbl
yergoBeka. HeoOXoauMbpIM KOMIIOHEHTOM OOIEl KyJbTYpbl B COBPEMEHHOM TOJKOBAaHHUH
SIBJISIETCS 00II[ee 3HAKOMCTBO C METOJaMM IMO3HAHUS JACHCTBUTEIBHOCTH, MPEACTaBICHUE O
MpeIMETE U METOJIe MAaTEeMaTHUKH, €T0 OTJINYHS OT METOJIOB €CTECTBEHHBIX M T'YMaHUTAPHBIX



HayK, 00 OCOOEHHOCTSX NPUMEHEHHS] MAaTeMAaTHKHU ISl PELICeHUs] HAyYHbIX U MPUKIIAIHBIX
3a/1au.

WN3yyenne MaTeMaTUKH CHOCOOCTBYET ACTETHUECKOMY BOCIHTAHHUIO YEJIOBEKa,
IIOHUMAHMIO KpacoTbl M H3SALIECTBA MATEMATHUYECKUX PACCYKICHHUU, BOCIHPHUATHIO
reOMETPUYECKUX (OPM, YCBOCHHUIO UJEU CUMMETPHH.

Hcropuss pa3BuTUs MaTEMAaTUYECKOTO 3HAHUS JAaeT BO3MOXHOCTH IIONOJHUTBH 3arac
HMCTOPUKO-HAYYHBIX 3HAHUN IIKOJBHUKOB, C(OPMUPOBATH y HUX MPEACTABICHUS O
MaTeMaTUKe KaK YacTH OOILEeYeNIOBeUYEeCKOM KYJIbTYypbl. 3HAaKOMCTBO C OCHOBHBIMHU
HMCTOPUYECKHUMHM BEXaMHU BO3HUKHOBEHUS M Pa3BUTUS MAaTEMAaTUYECKOM HAYKH, C UCTOPUEN
BEJIMKUX OTKPBITHM, MMEHAaMHM JIIOAECH, TBOPUBIIMX HAyKy, [JOJDKHO BOWTH B
MHTEJJIEKTYalbHbINA 0araxk KakJ10ro KyJbTypHOTO YeJIOBEKa.

I11. Onucanue mecta yueOHOro npeaMera «Ajaredpa» B ydeOHOM IVIaHe:

B coorBercTBUU ¢ TpeboBaHusMu DenepanbHOTO TOCYIAPCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00Imiero oOpazoBaHus B 7— 9 kjaccax mnpeameT «MaTemaTHKa
JeNUTCS Ha JBa mpenMmera: «Anredpa» u «l'eomerpusi»y. OOIIee KOIMYECTBO YPOKOB
anreOpsl B Henenmo B 7 — 9 knacc — o 3 waca; B roay 7 —9 kinacc — o 102 gaca, 3a kype 7
— 9 knacc Bcero 306 yacos. Pacnpenenenne yueOGHOT0 BpeMEHU MEX]y STUMU MpeaIMeTaMu
IPEeICTaBIICHO B Ta0JIHUIIE.

KosnyecTBO 4acos B KoiunyecTBo yacos
Kypc
He/1eJI10 B I'0J1

Anrebpa 7 kiacc 3 102

Anrebpa 8 kiace 3 102

Anrebpa 9 kiacc 3 102

HUTOI'O 306

ITo aBTOpCKOI IIo pa6oueii
Ne Pazagen kypca nporpamme nporpaMmme
(K0J1-BO 4acoB) (K0JI-BO 4acoB)
1. | JluneliHO€ ypaBHEHHE C OJTHOM MEPEMEHHOU 15 15
2. | llenble BeIpaskeHUSI 52 50
3. DOyHKIUH 12 12
4 CucTembl JINHEHBIX YPAaBHEHUI C ABYMS 19 19
MePEMEHHBIMU
5. PanronanbHbie BBIpAKEHUS 44 44
6. | KBaaparusie kopHu. JleiiCTBUTEIBHBIC YUCTTA 25 25
/. | KBagpaTHble ypaBHEHUS 26 26
8. | HepaBenctBa 20 20
9. | KBagparnunas GyHKIusS 38 38
10. | DnemeHTH MPUKIIATHON MAaTEMATHKU 20 20
11. | YuciaoBble noCiIe0BATEILHOCTH 17 17
12 [ToBTOpEHUE M cucTEeMaTU3ANHS YIEOHOTO 97 20
Marepuaia

Hroro 315 306




IV. JInuHocTHBIE, MEeTANIPEAMETHBIEC U NIPeIMEeTHbIE Pe3yJ1bTAThI 0CBOCHUSA
y4eOHoro npeamera «AJreopa»

B3aumocBa3p pe3ynbratoB OCBOEHHs mpeaMera «MareMartuka» MOKHO CHUCTEMHO
MpeacTaBUTh B BUAEe cxeMbl. IIpu sTom o0o03HaueHue JIP yka3bIBaeT, 4TO MPOABUKEHHE
ydaliuxcsi K HOBBIM 00pa3oBaTeNbHBIM pe3ylbTaTaM MPOUCXOJUT B COOTBETCTBUU C
JIVHUSMU PA3BUTHUS CPEACTBAMMU IIPEIMETA.

7-9 Kjaccol

JINYHOCTHBIMHU pe3yJibTaTaAMM H3Yy4YeHUS npeamera «Anredpa» » B BHIIE Y4eOHOIo

Kypca / — 9 Kilacc ABJIAIOTCS CIEIYIONINE KayecTBa:

HE3aBUCUMOCTh U KPUTUYHOCTH MBIIICHHUS
BOJISI U HACTOMYMBOCTD B JIOCTHXKCHUH 11EJTH;
c(hOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYE€HHIO, TOTOBHOCTh U
CIOCOOHOCTH OO0Y4YaIONIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BAaHUIO HA OCHOBE
MOTHBAIIMM K OOYYEHUIO U TMO3HAHUIO, BHIOOPY AanbHEHIIero oopazoBanusi Ha 0asze
OPUCHTHPOBKM B MHpe npodeccuii U npodecCHOHANBHBIX MPEANOYTECHUH,
OCO3HAHHOMY MOCTPOCHUIO MHANBUIYAIBHON 00pa30BaTeIbHON TPACKTOPUH C YUETOM
YCTOMYUBBIX MTO3HABATEIbHBIX HHTEPECOB;
c(hOpMUPOBAHHOCTH IIEJIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH,
chOpMHPOBAHHOCTh ~ KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  OOIICHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMH, CTApIIMMH U MIAQAIIMMU, B 0Opa3oBaTEIbHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HCCIeI0BATENBCKOM, TBOPUECKON U APYTUX BUIAX
NesITeTbHOCTH;
yYMEHHE SICHO, TOYHO, TPAMOTHO M3J1aratb CBOM MBICIIM B YCTHOM U MUCbMEHHOU peyH,
NOHMMATh CMBIC]I TIOCTABJICHHOW 3aJ]ayM, BHICTpAWBATh apTyMEHTAIMIO, TPUBOJUTH
IpPUMEPHI U KOHTPIIPUMEPHI;
Ipe/ICTaBlIieHnEe 0 MAaTEMAaTHYECKON HayKe Kak cepe 4eloBeuecKon eaTeTbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JIJIs1 Pa3BUTHS [IMBIIIU3AIUY;
KPUTUYHOCTh  MBINIJICHUSI, YMEHHME pAClo3HABaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATH TUTIOTE3Y OT (haKTa;
KpEAaTHUBHOCTh MBIIUICHHS, UHUIIMATHBA, HAXOAYHBOCTh, AKTUBHOCTh MPH PELICHUU
anreOpanyecKux 3ajad;
YyMEHHE KOHTPOJUPOBATh TPOLIECC H  pe3yiabTaT yduyeOHOW MaTeMaTU4ecKOu
NEeATEIbHOCTH;
CIIOCOOHOCTh K 3MOIIMOHAIBHOMY BOCHPHSITHIO MaTEMaTUYECKUX OOBEKTOB, 3ajaad,
pELICHUH, PACCYXKICHUM.

Cpedcmeom 0oCmudiceHuss SMux pe3yibmamos a6/ sAemcs.
cCUCTEMA 3aJ]JaHUil Y4eOHUKOB;
MpeACTaBICHHAs B yYeOHUMKAaX B SIBHOM BHJI€ OpraHM3alus MaTepuasa Mo MPUHLHUILY
MUHHAMAKCa;
WCIIOJIb30BaHUE COBOKYIHOCTH TEXHOJIOTUM, OpPHUEHTHUPOBAHHBIX HA Pa3BUTHE

CaMOCTOATCIPHOCTH MU KPUTHYHOCTHU MBIINUJICHUA: TCXHOJIOI'UA HpO6J’I€MHOFO Jauajiora,
TCXHOJIOTHA IPOAYKTUBHOTO YTCHU A, TEXHOJIOTUA OLICHUBAHMU.

MeTanpeaMeTHbIMH  pe3yibTaTaMH HM3y4YeHHS Kypca «Marematuka» SBISETCA



(opMupoBaHUE YHUBEPCAIBbHBIX YueOHbIX aeiictuil (Y'Y ]):
PeryasituBubie YYJI:

1-9-it kKnaccwt

- CaMOCTOSTEIIBHO 0OHapyxcusams U HOPMYIUPOBATH yUeOHYIO MPOOJIEMY B KJIACCHOM
Y UHJIUBUAYaJIbHOU YUEOHOU eI TENHbHOCTH;

- gbl0BUcAMb BEPCUU PEIICHUS MTPOOJIeMbl, 0CO3HABATh KOHEUHBIN pe3yJIbTaT, BELIOUPATh
CpeACTBa JOCTHXKCHUS LU U3 MPEIJIOKEHHBIX WM UX HCKaTh CAMOCTOSATENBHO;

- cocmasiames (MHIUBUAYAIBHO WIM B TpyHONe) IUIaH pemeHus npoOiieMbl
(BBIMOJIHEHUS TIPOCKTA);

- paboTas 1O TPEJIOKEHHOMY WJIM CaMOCTOSITEIbHO COCTaBJIEHHOMY IIJIaHY,
uUCnonb306ams HapsAy C OCHOBHBIMM U JIOMOJIHUTENIBHBIE CpeIcTBa (CIpaBOYHAs
JTUTEpaTypa, CI0KHBICK TPUOOPHI, KOMITBIOTEP);

- MIAHUPOB8ams CBOIO UHAMBHUYATBHYIO0 00pa30BaTEIbHYIO TPACKTOPHIO;

- pabomamsv MO CaMOCTOSATEIILHO COCTaBIICHHOMY IUJIaHY, CBEPSSICh C HUIM H C IEJbIO
NEATeIbHOCTH, WCIPaBJsAs ONIMOKMU, HCIONb3ysSd CaMOCTOSITEIbHO T0J00paHHbIE
cpeacTra (B Tom uncie u MaTepHeT);

- CBOOOJHO n0/1b308ambCsi BBIPAOOTAHHBIMH KPUTEPUSIMH OILICHKH M CaMOOIICHKH,
UCXOJII W3 IeIM W UMEIIINXCS KPUTEPUEB, pa3iuyas pe3ydbTaT U CIIOCOOBI
JICHCTBUH;

- B XOJI€ IIPEACTaBJICHUS MPOEKTa 0a8ams OYyeHKy €ro pe3ysibTaTaMm;

- CaMOCTOSITENIbHO 0CO3HA6ams TPUYMHBI CBOEro ycliexa WM Heyclexa W HaXOAWTh
CIOCOOBIBBIX0/1a U3 CUTYAIlMU HEYCIeXa;

- yMemb OYeHUumds CTENEeHb YCIEIHOCTH CBOEH HMHIWMBHAYAIbHOW 00pa3oBaTeIbHOM
NEeSITEbHOCTH;

- JlaBaTh OIICHKY CBOMM JIMYHBIM KauecTBaM M 4YepTaM Xapakrepa («KakoB s1»),
OTIPEJICNSITh HAMPBJIICHUS CBOETO PAa3BUTHUS («KAKUM s XOUY CTaTh», «4TO MHE JJIA
ATOTO HAJO CAEIAaTh»)

Cpeocmeom gopmuposanus peeyramusnvix YV cnysocam mexuonoeus cucmemHo-

0esIMeNbHOCMHO20 N00X00ad HA >Smane usydeHusi HOB020 Mamepuana U mexHoI02Us
OYEHUBAHUS 0OPA30BAMENbHBIX OOCMUIICEHUL (VUeOHBIX YCnexos).

Hos3nasamenvuvie YYJ/I:

7-9-11 Knaccwl

— AHAU3UPOBAMb, CPABHUBAMb, KAdccuduyuposams u 0606ujams GaKThl U SIBICHUS;

— ocywjecmeisimb CpaBHEHUE, CEPUALMI0 M KIIACCU(PUKAIINIO, CAMOCTOSITEIbHO BhIOMpas
OCHOBAaHUS W KPUTEPHUH JUIsl YKAa3aHHBIX JIOTHUECKHUX OTMEpaliid; CTPOUTH KIACCUDUKAIUIO
MyTEM JUXOTOMHUYECKOTO JeJIeHUs (Ha OCHOBE OTPUIIAHUSA);

— cmpoums JOTUYECKHM OOOCHOBAHHOE PACCYXKJIEHHE, BKIIOUYAIONIEE YCTAHOBJICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€H;

— c030a8amb MaTEMAaTHYECKUE MOJIEIH;

— COCTaBJSITb TE3UCHI, pA3JUYHbIE BUJbI IUIAHOB (MPOCTHIX, CIOXKHBIX M T.IL.).
[IpeoOpazoBbiBaTh MH(GOPMALIMIO U3 OAHOTO BUA B APYrou (Tabiuily B TEKCT, lUarpaMmmy u
mp.);

— 8bIYUMbIGAMb BCE YPOBHU TEKCTOBOM MH(MOpPMAIIHH.

— ymemb onpeoesisimb BO3MOXKHBIE HCTOYHUKU HEOOXOAUMBIX CBEICHUMN, NMPOU3BOIAUTH
MOUCK MHGOPMAIMHY, aHAJIM3UPOBATh U OLIEHUBATH €€ JJOCTOBEPHOCTb.



— MOHUMAs TO3UIUIO APYTOoTo YeNOBEKa, pa3Iuiams B €ro peur: MHEHUE (TOUKY 3pEHUs ),
JI0Ka3aTeabCTBO (apryMeHThbl), akKThl, THUIOTE3bl, AaKCUOMBI, Teopuu. J[ljis 3TOro
CaMOCTOSITEJILHO HCIIOJB30BaTh Pa3JIMUHbIC BUILI YTCHHUS (M3ydaroliee, MPOCMOTPOBOE,
03HAKOMUTEIBLHOE, TOUCKOBOE), MPUEMBI CITYIIIAHUS.

— caMOMY c030ag8amb UCTOUHUKUA WUH(POPMAIMU Pa3HOrO THUMA U JJIS pa3HBIX ayJUTOPHIA,
cobro1aTh HGOPMALIMOHHYIO TUTUEHY U MpaBuiia UHPOPMAIMOHHON O€30MaCHOCTH;

— yMemb UCNOb3068aMb KOMIBIOTEPHBIE W KOMMYHHMKAIIMOHHBIE TEXHOJOTUM KaK
WHCTPYMEHT [Ji1 JIOCTHXKEHHUS CBOUX IleJied. YMeTh BbIOMpaTh aJeKBaTHBIC 3ajaye
WHCTPYMEHTAJIbHBIE MPOTPAMMHO-aMNapaTHLIE CPEACTBA U CEPBUCHI.

Cpeocmeom opmuposanusi mo3HaBaTeNbHBIX Y VY]l ciayxaT ydeOHbI MaTepuan Hu
IPeXJIe BCETO MPOJYKTHUBHBIC 3aJlaHMs Y4eOHUKA, TMO3BOJISIONINE MPOJABUTATHCS IO BCEM
IIECTU JIUHUSM PA3BUTHUS.

1-a JIP — UWcnonp3oBaHME MaTEMAaTHUYECKUX 3HAHUN JJI1 pEHICHUS Pa3IUYHBIX
MAaTeMaTUYECKUX 3a7a4 U OLEHKHU MOJYYEHHBIX PE3YJIbTaTOB.

2-1 JIP — CoBOKYMHOCTb YMEHHUW MO HCHOJB30BAHMUIO JTOKA3aTEIbHON MaTeMaTUyecKon
peun.

3-s1 JIP — CoBOKYITHOCTh yMEHUH MO paboTe ¢ uHpopmaIue, B TOM YUCJIE U C Pa3IMUYHBIMU
MaTeMaTUYE€CKUMU TEKCTaAMM.

4-5 JIP — YMeHus HCMONB30BaTh MaTeMaTHYECKHUE CPEACTBA ISl M3YYCHHUS U ONMCAHUS
pEeaJIbHBIX MPOLIECCOB U SIBICHUIA.

5-1 JIP — He3aBUCUMOCTD M KpUTHYHOCTD MBILIJICHUS.

6-a JIP — BoJiist 1 HACTOMYHUBOCTE B JOCTHKEHUHU LIEJIH.

Kommynuxamuenvie YY/I:

7 — 9-11 Knaccot
— CaMOCTOSITEIILHO Op2aHU306bl6amsb Yy4eOHOE B3aUMOJCHCTBHE B TPYIINE (OMpEeaeisaTh
oOIue 1eyu, T0roBapuBaTLCS JIPYT C IPYroM U T.1.);
— OTCTaWBas CBOIO TOYKY 3PEHUS, NPpUB0OUmMs apeymermol, TOATBEPKIas UX (pakramu;
— B JUCKYCCHH yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
— YUYUTBCH KPUMUYHO OMHOCUMbBCSA K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM HNPU3HABAMD
OmMMUOOYHOCTH CBOET'0 MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;
— TIOHMMas TO3ULHMIO JPYroro, pasziuyams B €r0 pPedYd: MHEHHE (TOUKY 3pEHHS),
JI0Ka3aTeNbCTBO (apTryMEHTHI), (aKThI; TUIIOTE3bI, AKCHOMBI, TEOPHH;
— YyMemb B3TJISIHYTh Ha CUTYAIlUIO0 C MHOW MO3UIIUU U 00208apuamscs ¢ JOJAbBMUA UHBIX
MO3UINH.
Cpeocmeom ¢hopmuposarnus KOMMYHUKATHBHBIX Y Y ][ CIIy)KaT TEXHOIOTHS MPOOIEMHOTO
nuasnora (mo0y>XIarolui U MOABOISIINN JUAJIOT) U OpraHu3aIiys paboThl B MaJIbIX TPyIINax,
TaKXe MCMOJIb30BaHNE Ha YPOKAaX JIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOTO YTCHUS.

IIpeameTHbIE:

1) ymeHme paboTaTh C MATEeMAaTHYECKUM TEKCTOM (CTPYKTYPHUPOBAHHUE, HW3BIICUCHHE
HEeoOXoquMoM HuH(OpMaIMK), TOYHO M TPAMOTHO BBIpAXKaTh CBOM MBICIM B YCTHOM H
MHCbMEHHOW  peud, TNPUMEHSSI MAaTeMaTUYECKyl0 TEPMHHOJIOTUIO U  CUMBOJIUKY,
MCIIOJIb30BaTh Pa3IMYHbIC SA3bIKW MATEMATUKH (CIIOBECHBIN, CHMBOJIUYECKUH, Tpa@UUECKUil),
00OCHOBBIBATh CYXKJICHUS, MPOBOJAUTH KIaCCU(PUKAIMIO, JIOKa3blBaTh MaTEMaTHYECKUE
YTBEPKICHUS;



2) BiajcHWe O0a30BBIM TOHATHUHHBIM ammapaToM: HMETh NPEJICTABICHUE O YHUCIIE,
BJIQJICHUE CHUMBOJIBHBIM SI3BIKOM alreOpbl, 3HAHHE JJIEMEHTAPHBIX (YHKIIMOHATBHBIX
3aBUCUMOCTEH, (OpPMUpOBAHUE NPEACTABICHUN O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B
peaJbHOM MHUPE W O Pa3IMYHBIX CIOCO0aX MX H3ydeHHs, 00 OCOOCHHOCTSIX BBIBOJAOB M
MIPOTHO30B, HOCSIIUX BEPOATHOCTHBIM XapaKTep;

3) yMeHHE BBIMOJHATH alreOpandeckue MpeoOpa3oBaHUs PALMOHAIBHBIX BbIPAXKCHHIHA,
MIPUMEHSITh WX JUISI PEIICHUs y4eOHbIX MaTeMaTHUeCKUX 3ajlad U 3aj7a4, BO3HUKAIOIIUX B
CMEXKHBIX YUEOHBIX NMPEIMETAX;

4) yMeHHe IMOJIb30BaThCsd MAaTEMATHYCCKUMHU (POPMYJIaMH U CAMOCTOSITEIIBHO COCTABIIATH
bopMyIbl 3aBUCUMOCTEH MEXAY BEJIM YMHAMH Ha OCHOBE OOOOIIEHMS YaCTHBIX CIy4aeB U
IKCTIIEPUMEHTA,;

5) ymeHue pemiath JUHCHHBIC W KBaJpaTHbIC ypaBHCHUS W HEPA—"BEHCTBA, a TaKKe
NPUBOJAMMBIE K HHUM YpaBHEHHS, HEPABEHCTBA, CHUCTEMBbI; TPUMEHSATH TrpaduuecKue
NpEACTaBICHUS JIJIs PEIICHUs U UCCIIeIOBaHUS YPABHEHUHN, HEPABEHCTB, CUCTEM; IPUMEHSTh
MOJIYYEHHBIE YMEHUS JIJIsl PEIICHUS 3a]1a4 U3 MaTeMaTUKU, CMEKHBIX MTPEMETOB, TPAKTUKY;

6) oBiameHHe CHCTEMOHW (DYHKIIMOHAIBHBIX MOHATHH, (YHKIIMO HAJIbHBIM S3BIKOM H
CUMBOJIUKOM, YMEHHE CTPOUTHh T'paduku (yHKIMH, OMUCHIBATh MX CBOMCTBA, UCIOIB30BATh
GbyHKIHMOHATBHO-TpaUYECKUE MPECTABICHUS IS OMMCAHKS U aHAJIU3a MaTeMaTHYECKHUX
3a/1a4 U peajbHbIX 3aBUCUMOCTEH;

7) oBjazeHHWE OCHOBHBIMH CIIOCOOAMH TMPEACTABACHHS W aHaIW3a CTaTHCTHYECKHX
JAHHBIX; YMEHUE pelIaTh 3aJa4yd Ha HAXOXKJACHUE YacCTOThl U BEPOSTHOCTH CIy4ailHBIX
COOBITHI;

8) yMeHHe MPUMEHSATh U3YYCHHBIC TIOHSITHS, PE3YJIBTAThl K METOMBI NIPH PEUICHUU 3a]1a4
U3 Pa3IMYHBIX pa3JeioB Kypca, B TOM UYMCIE 3a]a4, HE CBOJSIIUXCS K HEMOCPEIACTBEHHOMY
NPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

V. Coaepxanue y4eOHOro npeaMera «Ajredopa»
7 —9 kyaccoB
e 7 Kjacc:

1. BbIpakeHus, TOKIeCTBA, yPABHCHUA.

UucnoBble BhIpakeHHUS C TnepeMeHHbIMU. [Ipocreiimue mpeoOpa3oBaHUs BBIPAKCHUH.
VYpaBHeHHE, KOpEHb ypaBHEHUA. JIMHEWHOE ypaBHEHUME C OJHOM IepeMEeHHOW. PemeHue
TEKCTOBBIX 3a/1a4 METOJIOM COCTaBIICHHS ypaBHEHUNU. CTaTUCTUUYECKUE XAPAKTEPUCTUKHU.

OcHosHas yenb — CHUCTEMATU3UPOBATh M OOOOIIUTH CBEACHHS O MPEOOPa30BaAHUAX
anredpandecKnX BRIPAKCHHUN U PEIICHUH YPaBHEHUH C OJTHON TIEPEeMEHHOM.

ITepBas Tema Kypca 7 Kjacca sIBISETCS CBS3YIOLIMM 3BEHOM MEKJy KypCOM MaTeMaTHUKU
5—6 KimaccoB W KypcoM anreOpel. B Hel 3akpemyisroTcsi BBIUMCIUTEIBHBIC HABBIKH,
CUCTEMATH3UPYIOTCA U 0000IIaI0TCS CBECHUSI O TPe0oOpa30BaHUAX BBIPAKEHUN U PEIICHUU
YPaBHEHHM.

Haxoxxnenue 3Ha4YeHW YWCIOBBIX M OYKBEHHBIX BBIPAKEHHHA JaeT BO3MOXKHOCTH
MOBTOPUTh C YYalIUMHUCS TMpaBwiia JEUCTBHM C palUMOHAIBHBIMU YHCIAMHU. Y MEHUS
BBITIOJIHATh apu(METUUECKUE JACUCTBUS C PAlMOHAIBHBIMU YUCIAMH SBIISIIOTCS OMOPHBIMU
Uil Bcero Kypca anreOpel. Crneayer BbISICHUTb, HACKOJIBKO MPOYHO OBJIAACIA HUMHU
y4yaluecs, 1 B cliydae HEOOXOAMMOCTH OPraHU30BaTh MOBTOPEHHE C IIEJIbIO JIMKBUALMU
BBISIBIICHHBIX MPOoOeNioB. Pa3BUTHIO HABBIKOB BBIYMCICHHHN JTOJKHO YACNSTHCA CEPhE3HOE
BHHMAaHUE U B JaJIbHEHIIIEM TPU U3YUEHUHU JIPYTUX TEM Kypca aareopsl.



B cBda3u ¢ paccMoTpeHueM BOmpoca O CPAaBHEHMM 3HAYEHUN BBIPAKECHUN PaCIIUPSIOTCS
CBEJICHMA O HEPABEHCTBAX: BBOISATCS 3HAKA HEPABEHCTB, JACTCS IOHSITHUE O JIBOWHBIX
HEpPABEHCTBAX.

IIpu paccMoTpenun mnpeodOpa3zoBaHUil BbIpakeHUN (opManbHO-ONEpPATUBHBIE YMEHUS
OCTAalOTCS HA TOM € YpOBHE, y4alluecs MOJHUMAIOTCS Ha HOBYIO CTYIICHb B OBJIaJICHUU
Teopueil. BBOIATCS TOHATHS «TOXJECTBEHHO pPAaBHBIC BBIPAKECHUS», «TOXIECTBO»,
«TOXJECTBEHHOE MPEoOpa30BaHUE BBIPAKEHUN», COJEPKAHUE KOTOPHIX OYAET MOCTOSTHHO
PaCKpBIBAThCS U YIUIYOJISATHCS MPU M3YUYCHUU MpeoOpa3oBaHUM pa3IMYHBIX alreOpandyeckux
BhIpakeHU. [loguepkuBaeTcs, YTO OCHOBY TOXJIECTBEHHBIX MPEOOPa30BaAHUI COCTABISIOT
CBOMCTBA JIEUCTBUM HAJ| YUCIIAMU.

YcuimnBaeTcsi pojib TEOPETUUYECKUX CBEJCHUM MPU PaCCMOTPEeHUU ypaBHEHHH. C 1EbI0
oOecrieyeHus] OCO3HAHHOTO BOCHPHUSTUS YYAIIUMUCS aJTOPUTMOB pPEIICHUS YpaBHECHUM
BBOJIUTCSI BCTIIOMOTATEIbHOE TOHSITHE PABHOCWIBHOCTH YypaBHEHUU, (OPMYIUPYIOTCS H
Pa3bSACHSIOTCS. Ha KOHKPETHBIX MPUMEpPAaX CBOMCTBA PABHOCUIIBHOCTH. JlaeTcsi moHATHE
JIMHEMHOTO YPaBHEHUS U UCCIIEIYETCS] BOIPOC O YUCIE €ro KOpHel. B cucteMe ynpaxHEeHHI
0c000¢ BHUMaHHUE yIESCTCS PEIICHUIO YPaBHEHUH BHUA ax = b mpu pa3nuyHbIX 3HAYCHHUSIX
a u b. Ilpomomkaercss pabora Mo (GOPMHUPOBAHHMIO y YYaIIMXCS YMEHHS HMCIIOJIB30BaTh
anmapar ypaBHEHHMH KakK CPEICTBO ISl PEUICHUS] TEKCTOBBIX 3a7ad. Y POBEHb CIIOKHOCTH
3a7a4 3/1€Ch OCTAETCsl TAKUM K€, Kak B 6 Kiacce.

N3yyenne Tembl 3aBepmiaeTcsi  O3HAKOMJIICHHMEM  YyYalllUXCsl C  MPOCTEHIIUMHU
CTATUCTUYECKUMHU XapaKTEPUCTUKAMU: CPECIHUM apu(PMeTHUUecKuM, MOJOW, MEIAHaHOM,
pa3zmaxoM. Yuaiuecs JOJIKHBI YMETh HCIO0JIb30BaTh 3TH XapaKTEPUCTUKH JJIsl aHAJIu3a psiaa
JAHHBIX B HECJIOKHBIX CUTyalUSIX.

Koumponvuwix pabom: 1
2. CreneHb ¢ HATYPAJIBbHBIM MOKA3aTeJIEM.
CreneHpb ¢ HATYpaJIbHEIM [IOKa3aTeNeM U ee cBolicTBa. OnHouneH. OYyHKIUK y = X2, y =
x3 1 ux rpaduKu.

OcHosHasi yenb — BBIPAOOTaTh YMEHHE BBHIMIONHATH JEUCTBUA HAJ CTENEHSIMU C
HATypaJIbHBIMH MOKA3aTEISIMU.

B nanHOM Teme maeTcs ompenelieHWe CTENEHH C HATypalbHbIM IOKa3zateinem. B kypce
MaTeMaTUKd O Kiacca ydaluecs YXKe BCTpEYaMCh C MpPUMEpaMU BO3BEACHHUS 4YHCEN B
CTEleHb. B CBSA3M C BBIUMCIEHMEM  3HAYEHWM  CTeneHu B 7/  KJacce  J1aeTcs
MPEACTABICHUE HAXOXICHUM  3HAYEHHM  CTENEHW ¢  [OMOMIbI0  KaJIbKYJSATOpA.
PaccmarpuBaroTcs CBOMCTBAa CTEIIEHM C HaTypajdbHBIM IHOoKasareineMmM. Ha mnpumepe
JIOKa3aTeIbCTBA CBOMCTB CTEIEHH y4alludecs BIEPBbIE 3HAKOMSTCS C J0Ka3aTelIbCTBAMU,
MPOBOJUMBIMU Ha anreOpanyeckoM Marepuaie. CBOHCTBa CTENEHUW C HATypaJbHBIM
MOKa3aTeJIeM HAXOJAT TMPUMEHEHUE TMPU YMHOXKEHUU OJHOUYIECHOB U BO3BEJCHUU
OJIHOYJIEHOB B CTeNeHb. [Ipyn HAXOXKIEHUU 3HAYCHHI BBIPAXKEHUH, COAEpPKAIUX CTEICHH,
0c000€ BHIMaHUE CJIETyeT OOpAaTUTh HA MOPSIIOK ICHCTBUA.

Paccmotpenne ¢yHkimii y = x%, y = x° no3BonseT NPOJOKHTL paboTy MO
(dbopMHUPOBAHUIO YMEHHI CTPOUTh M YATATh Tpaduku GyHKIMHA. BaxkHO 00paTUTh BHIMaHUE
yyamuxcs Ha 0coOeHHOCTH rpaduka QYHKIMH y = X2: rpadMK IPOXOMUT 4Yepe3 HAdayio
KoopauHaT, ocb Oy SBISETCA €ro OCbl0 CUMMETPHUH, TpadUK pPaCHOJIOKEH B BEpXHEU
MOJTYTUIOCKOCTH.

YMeHue cTpouth rpadukd GyHKIMH y = X2 M y = X° UCIOB3YyeTCs I 03HAKOMIJICHHS
ydamuxcst ¢ rpauueckuM cnoco0oM pelieHus] ypaBHEHUH.

Konmponvnoix pabom: 1

2



3. MHoro4/jeHbl.

Muorounen. CloxeHue, BBIYMTAHHE UM YMHOXXEHHME MHOrouwieHoB. Paznoxenue
MHOT'OYWICHOB Ha MHOKUTEJIH.

OcHosHnas yenb — BbIPA0OTaTh YMEHUE BBIMIOIHATh CI0XXKEHUE, BHIYUTAHUE, YMHOXKXEHHE
MHOT'OYJICHOB U Pa3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIH.

JlanHnas tema urpaeT (GyHIAaMEHTAJIbHYIO poOjib B (OPMUPOBAHUU YMEHHUS BBIMOJHSITH
TOXXJIECTBEHHBIE MPe0oOpa3oBaHusl anreOpandeckux BbIpaxkeHH. dDopMupyemble 371eCh
dbopmanbHO-ONIEpaTUBHBIE YMEHUS SBJISIIOTCS OMNOPHBIMHU TIPU H3YYCHUM JEUCTBUN C
palOHAIBLHBIMU POOSIMU, KOPHSIMH, CTETICHSIMH C PAIIMOHAIBHBIMY MOKA3aTEIISIMU.

N3ydeHne TeMbl HAuWHAETCS C BBEJCHUSI MOHSATUW MHOTOWIEHA, CTAaHJAPTHOTO BHA
MHOTOYJIEHa, CTeMeHU MHorowieHa. OCHOBHOE MECTO B ATOM TeMe 3aHUMAIOT aJrOPUTMbI
JNEUCTBUIM ¢ MHOTOWICHAMH — CJIOKEHHE, BHIYUTAHUE U YMHOXXCHHUE. YdYaluecs: JOJKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BEJICHIUE MHOTOWICHOB BCET/1a MOKHO MPEJICTaBUTH
B BHUJE MHOrowieHa. JIeHCTBUSI CINOXEHUS, BBIYUTAHUS U YMHOXEHHUS MHOTOWICHOB
BBICTYMAIOT KaK COCTAaBHOW KOMIIOHEHT B 33/IaHUSX Ha MPeoOpa3oBaHUs IEJIbIX BBIPAKECHUM.
[ToaTomMy HerenecooOpa3HO TEPEXOUTh K KOMOMHUPOBAHHBIM 3aJlaHUSIM TPEXKAE, YeM
YCBOEHBI OCHOBHBIC aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B ATOM TEME YEseTCs Pa3ioKeHUI0O MHOTOUJICHOB HA MHOXHUTEIN
C TIOMOIIBIO BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKHTENS U C TOMOIIBI TPYHITHUPOBKH.
CooTBeTcTByMOIHE TTPeoOpa3oBaHUs HAXOAT IMHUPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca,
TaK M B TIOCJICIYIOIIHNX Kypcax, 0COOCHHO B JICCTBUAX C PallMOHAIbLHBIMU JIPOOSIMHU.

B  nanHOW Teme  yuwamuecs  BCTpEUarOTCS C  NPUMEpPaMH  HCIOJb30BaHUS
paccMaTpuBaeMBbIX TTpeoOpa3oBaHUM MIPU PEIIEHUH Pa3HOOOPa3HBIX 3a7a4, B YACTHOCTH IMPHU
pelieHnd ypaBHEHUH. DTO TO3BOJISET B XOAEC H3YUYEHHS TEeMbl MPOIOJDKUTH paboTy Mo
dbopMupOBaHUIO YMEHHS pPelIaTh ypaBHEHUs, a TAK)Ke PeIIaTh 3a/1aud METOJIOM COCTABJICHUS
ypaBHeHUN. B 4mcio ynpaxHeHH BKIIIOYAIOTCS HECIOXKHBIC 3aJaHUs Ha JOKa3aTeJIbCTBO
TOXKJIECTBA.

Konmponvuwix pabom: 1

4.  ®opMyJbl COKPAIIEHHOI0 YMHOKEHHS.
®opmyisl (a +b)? =a? £ 2ab + 0%, (a+b)® =a®%3a’b + 3ab?>+ b3 (axb) (@®+ ab +

b?) = a® b® IIpumenenuwe QGOpMya COKpPAIEHHOIO YMHOXKEHHS B IIPEOOPa3OBAHUAX
BBIPAKCHU .
Ocnosnas yenb — BBHIPAOOTATH YMEHHE NPUMEHATH (OPMYJBI  COKPALIEHHOTO

YMHOXEHUS. B NPEOOPa30BAaHUAX LEIBIX BBHIPAKEHMH B MHOTOWIEHHI M B Pa3JIOKEHUH
MHOTOYJIEHOB HA MHOKHTEJIH.

B nanHOl TeMme mpogoipkaeTcs pabora 1o (pOPMUPOBAHMIO Yy YYAIUXCA YMEHHS
BBIIIOJHATh TOXKAECTBEHHBIE IPEe0Opa3oBaHus LebIX BoIpaxeHuil. OCHOBHOE BHHUMAaHHE B
Teme yaensercsa popmynam (a - b) (@ + b) = a? - b% (a £ b)?> = a® £ 2ab + b? Yuammuecs
JOIDKHBI 3HATh 3TH (DOPMYJBI M COOTBETCTBYIOLIME CIOBECHBIE (DOPMYIHUPOBKH, YMETh
IPUMEHATH X KaK «CJI€BA HAIPAaBO», TaK M «CIIPaBa HAJIEBOY.

Hapsiny ¢ yKa3aHHBIMH pacCMaTpHMBArOTCs Taxxke Gpopmyisl (a = b)® = a®+ 3a°bh + 3ab? +
b3, a® £ b® = (a+bh) (@ + ab + b?). Oxnako oHM HAXOIAT MEHbIIEE IPUMEHEHUE B KypCE,
IOPTOMY HE CIIEAyET U3IUIIHE YBIEKAThCS BHINOJHEHHEM YIPAXHEHHM HA UX HCIIOIB30-
BaHHUE.

B 3aK/IIOYUTENBHOM YaCTH TEMbl PACCMATPHMBAETCS IPUMEHEHUE PA3IMYHBIX IPUEMOB
Pa3I0KEHUs MHOTOWIEHOB HA MHOKUTEIH, a TAKXKE UCIOJIB30BaHHE TPE0OPA30BAHMM 1IENBIX
BBIPKEHUM 7S PEIIEHUS MIUPOKOrO KPyra 3a1ad.



Konmponvnwix pabom: 2
5. ®yHKUMU.

OyHKIMsA, o0JacTh omnpeaeneHus (QyHKIUU. Bbluucienwe 3HaueHUM (QYHKUMH 110
dopmyne. I'padbux ¢ynkuuu. [Ipsimas nponopuroHadbHOCT, W ee Tpaduk. JluHeitHas
GyHKUMA U ee rpaduk.

OcHnogéHasi yenb — O3HAKOMUTH YYallMXCAd C BAXKHEUIIUMHU (PYHKIMOHAIBHBIMU
MOHATUSAMHU U C TpaduKaMu MPSIMOM MPONOPIMOHAIBHOCTH U JIMHEHMHON (DyHKIIMU 0OI1Iero
BU/JIA.

JlanHasi Tema SBJSETCS HAYaJbHBIM JTallOM B CHCTEMATHUYECKOM (DYHKLIHMOHAIBHOM
MOJATOTOBKE y4YalluXcsl. 3/1€Ch BBOJATCA TAKUE MOHATHUSA, KaK (DYHKIMS, apryMeHT, 00JacThb
onpenenenust GyHkiuu, rpaduk QyHKiuu. OyHKIUS TPAKTYETCS KaK 3aBUCUMOCThH OJIHOU
NEepPEeMEHHON OT Apyroi. Ydaiuecs MmoJiyq4aroT MepBOe MPeCTaBICHUE O Croco0ax 3aJaHus
¢ynkuuu. B pganHOl Teme HauuHaeTcs padbora 1no (GOPMUPOBAHMIO Yy yHAIIUXCA YMEHH
HaXoAUTh 1O ¢opMysne 3HayeHUWe (YHKIMUM 1O HM3BECTHOMY 3HAYEHHUIO apryMeHTa,
BBITMOJHSATH TY K€ 3a/lauy 1o rpaduky U pemarhb 1no rpadguxky oopaTHyto 3aaauy.

OYHKIMOHAJIbHBIC TIOHSATHS TOJIYYalOT CBOK KOHKPETHU3AIMIO MPU M3YYCHUU JIMHEHHON
(GYHKIMM ¥ €€ YaCTHOTO BHIa — MPSIMOM MPOTIOPIIUOHAIBHOCTU. Y MEHUS CTPOUTH U YUTATh
rpaduku 3TUX (GYHKIUHA IIMPOKO HCIOJB3YIOTCS KaK B CaMOM Kypce anreOpbl, Tak W B
Kypcax TeoMeTpur U (u3uku. Yyammecs AOJKHBI TIOHUMAaTh, KakK BIHUAET 3HAK
k03 uineHTa Ha PacloioKEHUE B KOOPAMHATHOM IUIOCKOCTH rpaduka GyHkimu y = Kx,
rne u K # 0, kak 3aBUCHT OT 3HaueHWi K W D B3amMHOE pacmonokeHue rpaguKoB IBYX
byukumii Buga y = kx + b.

dopmupoBaHue BceX (YHKIIMOHAIBHBIX TOHATUA M BbIPaOOTKA COOTBETCTBYIOLIUX
HABBIKOB, a TaKKe M3yYeHHWE KOHKPETHBIX (YHKIUH COMPOBOXKIAIOTCS PACCMOTPEHHEM
NPUMEPOB peajbHBIX 3aBUCUMOCTEH MEXIy BETUYMHAMH, YTO CIOCOOCTBYET YCHUIICHHUIO
PUKIIAIHON HAIIPABJICHHOCTH Kypca ajreOpshl.

Koumponvuwix pabom: 1
6. CucreMbl JJUHEHHBIX YPABHEHUH.

Cucrtema ypaBHeHMH. PellleHME CHCTEMBl JABYX JIMHEHHBIX YpaBHEHUM C JIByMsA
NEPEMEHHBIMU U €T0 T€OMETPUYECKass UHTEpIpeTalus. Pelenrne TEKCTOBBIX 3a7a4 METOI0M
COCTaBJICHUSI CUCTEM YpaBHEHHUIA.

OcHosHas yenb — O3HAKOMHTH YYAIIUXCS CO CIOCOOOM DEIICHHS] CUCTEM JIMHEHWHBIX
ypaBHEHUI C JIBYMS MEPEMEHHBIMH, BbIpaOOTaTh yMEHHE pEIIaTh CUCTEMbl YPaBHEHUU U
MPUMEHSTh UX MPH PELICHUH TEKCTOBBIX 3a]1a4.

N3yueHne cucteM ypaBHEHHUU pacrnpenensiercs Mexay Kypcamu 7 u 9 kmaccoB. B 7
KJIacCce€ BBOAUTCS MOHATHE CUCTEMBI M PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX YPAaBHEHUM.

N3noxkeHne HauMHAETCS C BBEJACHUSA MOHATUS <(JIMHEHHOE YypaBHEHHE C ABYyMS
nepeMeHHbIMIY. B cucteMy ynpakHEeHUI BKJIIOYAIOTCS HECJOXKHbIC 3aJlaHusl Ha pelIeHue
JUHEWHBIX YPaBHEHUMN C IByMsI IEPEMEHHBIMU B LEJIBIX YUCTAX.

dopmupyetcss yMeHUe CTPOUTh Tpaduk ypaBHeHUs a + Dy = ¢, rtne a # 0 wim b # 0, npu
pa3MuYHBIX 3HAYCHUAX a, D, c¢. BBemeHume rpaduvecknx o0pa3oB JaeT BO3MOXKHOCTH
HarJISIIHO MCCIIEIOBATh BOIPOC O YMCIE PEIICHHM CUCTEMbl ABYX JIMHEMHBIX YPaBHEHHH C
JByMsI IEPEMEHHBIMU.

OCHOBHOE MECTO B JJAaHHOW TeMe 3aHUMAET U3yUEHUE aJITOPUTMOB PEIICHUSI CUCTEM JBYX
JUHEWHBIX YpaBHEHUM C JABYMSI IMEPEMEHHBIMU CIOCOOOM IOACTAHOBKHM U CIOCOOOM
cioxkeHusi. BBeneHue cucteM MO3BOJISET 3HAUYUTENIBHO PACHIMPUTH KPYT TEKCTOBBIX 3a/1ad,



pemaeMbIx C TMOMOINIBIO ammapara anreOpel. [IpumeHeHune cucteMm ympouaeTr Mpolece
MepeBojia JaHHBIX 3a7a4 C OOBIYHOTO SI3bIKa HA SI3bIK YPaBHEHUH.
Konmponvuwvix pabom: 1
7. IloBTOpEHHE.
OcHosnas yens. I10BTOpUTH, 3aKpenuTh U 00001IUTH OCHOBHBIE 3Y H, monydueHHbIe
B 7 KJj1acce.
Konmponvuwix pabom: 1

e 8 KJ1acc:

1. PanuoHaabHbIe ApO0OH.
PanmonansHass ~ 1poOb. OcHOBHOE  CBOMCTBO  Apo0H, COKpalieHue apooeil.

. K
TO)I(I[GCTBCHHBIC Hp€O6pa30BaHI/I$I pPalOHAIIBHBIX BBIPAKCHUU. CDYHKHI/ISI y=— H CC
X

rpaduxk.

OcHosnasi yeib — BBIPA0OTaTh YMEHHE BBIMOJIHSITH TOXIECTBEHHBIE MPEOOPa30BAHUS
palMOHABHBIX BBIPAXKCHUIA.

Tak kak NEUCTBUSA C pallMOHAIBHBIMH JIPOOSIMU CYIIECTBEHHBIM O0pa3oM OMHUpPAOTCS Ha
JEUCTBHUSI ¢ MHOTOWICHAMH, TO B Hadaje TEMbl HEOOXOJIWMO IMOBTOPUTH C yYalIUMUCS
npeoOpa3oBaHus LEbIX BIPAKCHUM.

['maBHOE MecCTO B JaHHOW TeMe 3aHUMAIOT aJTOPUTMbBI JCHUCTBUM JpoOsMHU. Yuamiuecs
JOJDKHBI TIOHUMAaTh, YTO CYMMY, Pa3HOCTb, IIPOM3BEICHUE U YacTHOE JpoOei Bceraa MOKHO
IpeACTaBUTh B BUjie 1poou. [IpmoOperaembie B JTaHHOW TeMe YMEHUS BBIOJIHSATH CIOKEHUE,
BbIYMTAaHUE, YMHOXXEHHME U JICJICHHE JpoOei SBIAIOTCS OIOPHBIMU TIPeoOpa3oBaHUIX
TpOOHBIX BhIpakeHUH. [loaToMy um crenyeT yaenuth ocoboe BHuManue. HemenecooOpaszHo
NePEXoauTh K KOMOMHUPOBAHHBIM 33JIaHUSM Ha BCE ACHCTBUS C IPOOSMH MPEXKIe, 4eM Oymy
YCBOEHBI OCHOBHBIC QJITOPUTMBI. 3aJlaHUsl Ha BCE JEHUCTBHS C APOOSMH HE JOJKHBI OBITh
U3JIMITHE TPOMO3JKUMHU W TpyAoeMKHUMU.IIpu HaXOoXIeHWHW 3HAYCHUH ApoOed maroTcs
3a7aHdsl Ha BBIYUCJICHUS C TIOMOIIBIO KaJbKyJsiTopa. B maHHOW TeMe pacHIupsroTcs
CBEJICHHUA O  CTaTUCTUYECKUX  XapaKTepUCTUKaX. BBOAUTCA  NOHSATHE CPEIHETO
FapMOHUYECKOTO  psiia  TOJOXKHUTEIBHBIX  uMced. M3ydeHue Tembl  3aBepliaeTcs

. k
pPaccMOTpPEHHEM CBOMCTB rpaduka QyHKIUU y = — .
X

Koumponvuwix pabom: 2

2. CreneHb € HeJbIM MOKA3aTeeM. JJIeMEeHTbl CTATUCTHKH.
Crenenpb ¢ LeNbIM IOKa3atelieM M ee cBoiicTBa. CranHaapTHbId BujJ uucia. HauanbHbie
CBeJIeHHs] 00 OpraHU3alMKi CTATUCTUYECKUX UCCIIEIOBAHUI.
OcHosHas yenb — BBIPa0OTaTh YMEHHUE MPUMEHSTh CBOMCTB, CTETICHH C IIEITBIM MTOKa3aTeIeM
B BBIYUCIICHHUSIX W MPE0Opa3oBaHUAX CPOPMHUPOBATH HAYAIBHBIC MPEACTABICHHUS O cOOpe H
IPYINIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HATIIIHON MHTEPIIPETALUN.
B »T0if TemMe (opmynHMpyroTCS CBOWMCTBA CTENEHUM C LEIbIM I[OKa3areneM. Meton
JIOKA3aTelIbCTBA HOTUX CBOMCTB IIOKA3bIBACTCS HA MPUMEPE YMHOKEHUS CTEIEHEH C
OJIMHAKOBBIMH OCHOBaHWSIMHM. JlaeTcsi TMOHATHE O 3alMCH 4YKMCla B CTAaHIAPTHOM BHJIE.
[IpuBoasATCS MpUMEpPHl UCIOIB30BAHUS TAaKOW 3amucu B (DU3UKE, TEXHUKE U JAPYrUX 00-
JIACTSIX 3HAHUMU.
Vuyanuecs mnonydalT HavallbHbIE TMPEICTABICHUS 00 OpraHu3aluu CTATUCTHUYECKUX
uccnenoBanuii. OHU 3HAKOMSATCS C TOHSITUSMH F€HEPaIbHON U BEHIOOPOYHOM COBOKYITHOCTH.
[IpuBonsTCsS mpuUMeEpsl MPEIACTABICHUSI CTATUCTUYECKUX JTAHHBIX B BUJI€ TAaOJUIl 4acCTOT U



OTHOCUTENBHBIX YAacCTOT. Y4YallMMcCs MpeasiaraloTcs 3aJaHusl Ha HAXOXKJIEHHE MO Taldiuue
YacTOT TaKUX CTATUCTHYECKUX XapaKTEPUCTHK, KaK cpegHee apu@meThdeckoe, MoAa,
pa3max. PaccmarpuBaercs BOIpoc O HarJISIAHOW MHTEPIPETAIIMN CTATUCTUYECKON nH(popma-
uuu. M3BecTHbIE ydyamuMcs crnocoObl HarjasiJHOTO MPECTaBICHUS CTATUCTUYECKUX JTAHHBIX
C MOMOILBIO CTOJOYATHIX M KPYTOBBIX JUArPAMM PACIIUPSIOTCS 3a CUET BBEICHMS TAKUX
MOHATHH, KaK MOJUIOH ¥ THCTOTpaMMa.
Konmponvuwix pabom: 1

3. KBaapaTHble KOpHH.
[lonstue 00 wuppanuoHanbHbIX uuciax. OOmuMe CBeleHUs O ACHCTBUTENBbHBIX YHCIIAX.
KBaapatueiii kopenb. [loHsTHe 0 HaxXO0XACHUU NPUOIMKEHHOTO 3HAYEHUS KBAJPaTHOIO
kopHs. CBoiicTBa KBaJpaTHbIX KopHed. IlpeoOpa3oBaHusi BbIpaXXEHHUH, COAEpkKaIINX
KBajpaTHble KopHu. DyHKIHMA y = +/x , ee cBoicTBa U rpaduk.
OcHogéHasi yenb — CUCTEMATU3UPOBATh CBEACHUS O pPAlMOHANBHBIX YHCIAX U JaTh
npejcTaBieHne 00 MpPpalMOHANIBHBIX YHMCIIAX, PACUIMPUB T€M CaMbIM MOHITHE O YHCIIE;
BbIpa0OTaTh YMEHHE BBHIMOJIHATH MPEOOpPA30BAHMS BBIPAXKEHUN, COAEpPKALIUX KBaJpaTHbIE
KOPHH.
B nanHOil Teme ywamuecs MOJNYYalOT HadyaJdbHOE TMPEACTABICHUE O TMOHITHH
nenctBuTenbHOro yncna. C 3Toil 1enpio 0000IIat0TCsl U3BECTHBIE YYaIllUMCSI CBEACHUS O
panMoHaNbHbIX yuciax. Jlyis BBeJCHHs] MOHATHUS HUPPALMOHAIBLHOTO YHCIA HCIHOJIb3YETCs
UHTYUTHUBHO TIPECTABICHUE O TOM, YTO KaXJbI OTPE30K MMEET AJUHY U MOTOMY KaIou
TOYKE KOOPJAWHATHON TMpPSIMOM COOTBETCTBYET HEKOTopoe uyucio. I[lokaspiBaeTcsi, 4TO
CYIIECTBYIOT TOUYKH, HE UMEIOIIHNE pallMOHAIBHBIX a0CIIHCC.
[Ipu BBeIEeHUU TOHATHSA KOPHS IMOJE3HO O3HAKOMUTH YYAIIUXCS C HaXOXKJIEHUEM KOpHEH ¢
MOMOIIBIO KAJIBbKYJIATOPA.
OcHOBHOE BHHMaHHUE YJEISETCS TOHIATHIO apU(PMETHYECKOTrO KBaJIpPaTHOTO KOPHS H
CBOICTBaM apu(PMETHUYECKUX KBAAPATHBIX KOpHEW. JlOKa3pIBalOTCA TEOPEMBI O KOpHE U3

TPOM3BENICHUA U IPOOH, a TAKKE TOKIECTBO va’ =|d|, KOTOpBIE MOIY4aIOT MPHMEHEHHE B

peoOpa3oBaHUSAX BBIPAKEHUMN, COAEpKAIIUX KBajpaTHble KopHU. CrienanbHOe BHUMaHHUE
yIIeTSIeTCs OCBOOOXKIICHUIO OT HMPPAIMOHAILHOCTH B 3HaMEHATENe JIPOOM B BBIPOKCHHSX

a a
NORNCEN
UCIIOJIb3yeTCsl KaK B CaMOM Kypce anreOphl, Tak U B Kypcax r€OMETpHUH, alreOphl U Hadam
aHaM3a.

[Ipomomxkaercs pabora 1O pa3BUTHIO (YHKIMOHATBHBIX TPEICTABICHUN YYaIIUXCH.
PaccMarpuBaioTcs (GyHKIMS 6=+/6, ee cBoiictBa u rpapuk. Ilpu usydeHun (yHKIMH

BUJIA YMenne mnpeoOpa3oBbIBaTh BBIPAKEHUS, COJAEpXKAIIHEe KOPHHU, YacTo

y =+/x TIOKa3bIBaeTCs ee B3aUMOCBA3b ¢ pyHKIHUeH y = x?, Te X > 0.
Konmponvuwix pabom: 1

4, KBaapaTHbie ypaBHeHHS.
KBanpatnoe ypaBHenue. @OopMmyna KOpHEHM KBAaJApATHOTO ypaBHEHuUdA. Pemienue
palMOHANBHBIX ypaBHEHUW. Pelienue 3amad, mpuBOASIIIMX K KBaJpPAaTHBIM YPaBHEHUSIM U
MPOCTEUIIINM PAMOHAIIBHBIM YPABHEHUSIM.
OcHosnasi yenb — BbIPAOOTaTh YMEHUS pElIaTh KBAJpPATHBIC YpaBHEHUS U MPOCTEHIINE
palMOHANbHBIC YPABHEHHUS U IPUMEHSATh UX K PELIICHUIO 3a]1a4.
B Hauane TeMbl NpUBOAATCS NMPUMEPHI PELICHHS HEMOJHBIX KBaJAPAaTHBIX YPaBHEHUH. JTOT
MaTtepuail CUCTeMaTU3upyercda. PaccMaTpuBarOTCs alIrOpUTMbl  PELIEHUS  HEMOJHBIX
KBaJIpaTHBIX YPAaBHEHUW PA3JIMYHOIO BUJIA.



OCHOBHOE BHMMAaHHME CIIEyeT YIAEIUTh PEIICHUIO YPaBHEHUi Buaa ax? + bx + ¢ =0, rae a #
0, ¢ wucnonb3zoBanueM GopMysbl KOpHEH. B naHHONW Teme ydamuecss 3HAKOMSTCS C
dopmynamu Bueta, BbIpa)kaloUMH CBSI3b MEKIY KOPHAMM KBaJpPATHOI'O YPABHEHUS U €0
koappurenramu. OHM HCHOJB3YIOTCS B JalbHEWIIEM INpU J0KAa3aTeIbCTBE TEOPEMBI O
Pa3JIOKEHNN KBAaIPATHOTO TPEXUJICHA HA JINHEWUHBIE MHOKUTEIIH.
VYyamuecs oBiazeBaOT CIocoOOM peleHus APOOHBIX PAaMOHAIbHBIX YPABHEHUM, KOTOPHIN
COCTOUT B TOM, YTO PEUIEHUE TAKUX YPABHEHHUU CBOJAUTCSA K PEIICHUIO COOTBETCTBYIOIIUX
LETBIX YPABHEHHH C OCIIEAYIOIIUM UCKIIOUEHUEM TOCTOPOHHUX KOPHEM.
N3yyeHue paHHOW TEMBI MO3BOJAET CYLIECTBEHHO pACIIMPUTH almnapaT YpaBHEHUH,
WCIIOJIb3YEMBIX JJIS PELLICHHS TEKCTOBBIX 3a/1a4.
Konmponvnwix pabom: 2

S. IloBTOpEHMHe.
OcHosnas yenv. lloBTOpUTH, 3aKpenuTh M 0000IUTHL OcHOBHBIE 3YH, momyueHHeie B 8
KJ1acce.
Konmponvuwix pabom: 1

e 9 kiacc
1. HepaBencrtBa.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. [lowieHHOE CIIOKEHHME M YMHOXKEHUE YHMCIOBBIX
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI.
OcHosHast yenb — O3HAKOMHUTh Y4YalllUXCsl C MPUMEHEHHUE: HEPABEHCTB I OLEHKU
3HaUYEHUN BBIPAKEHHM, BBIPA0OTaTh YMEHME peliaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOM
nepeMeHHol W uX cucrteMbl. CBOWCTBAa YHMCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3zy, Ha
KOTOPOW OCHOBAHO PEUICHUE JIMHEHMHBIX HEPABEHCTB C OJHOW mnepeMeHHoOu. T pembl o
NOYWICHHOM CJIOKEHUM U YMHOXXEHUU HEPABEHCTB HAXOJIUTh MIPUMEHEHHUE MPU BHIITOJTHEHUN
IPOCTEUIINX YNPa)KHEHUN HAa OLUEHKY BBIPAXEHUW MO METOAY I'paHul. BBoasTCS mOHATHA
aOCOJIOTHOM TMOTPENTHOCTH W TOYHOCTU MPHUOIMKEHUS, OTHOCUTEIBHON IMOTPEUIHOCTH.
YMeHusT NOpoBOAUTH JACAYKTUBHBIE PACCYKICHHS TMOJYy4YarOT PpPAa3BUTHE Kak IpuU
JI0OKa3aTeNbCTBAX YKAa3aHHBIX TEOpPEM, TaK M IMpPU BBINOJHEHUH YNPa)KHEHUH Ha
JI0Ka3aTeIbCTBA HEPABEHCTB.
B cBsa3u c pemeHneM JMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHO: MTAETCS MOHATHE O
YUCJIOBBIX MPOMEXYTKaX, BBOJSTCS COOTBETCTBYIOIIME Ha3BaHUS U O00O3HAYECHUS.
PaccMoTpeHnio cHCTEM HEpPABEHCTB OJHOW NEPEMEHHOM NPEAIIECTBYET O3HAKOMIICHUE
YYaIUXCs ¢ TOHITHSIMU TIEPECEUCHUs U 00bEIMHEHNUS MHOXKECTB.
[Ipn peuieHnn HEPABEHCTB MCIIOJIB3YIOTCS CBOMCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPBIC
Pa3bACHAIOTCS HAa KOHKPETHBIX mpuMmepax. Ocoboe BHUMaHUE CleyeT YACIUTh OTpadoTKe
YMEHHS peliaT MpoCcTeHIue HEpaBeHCTBA BUIA axX > D, ax < b, ocTtaHoBUBIINCH crieaibHO
Ha ciydae, korja a < 0.
B »TOi1 Teme paccmaTpuBaEeTCA Tak)KE PEUICHHE CHUCTEM JIBYX JIMHEHMHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM, B YACTHOCTU TAKUX, KOTOPBIE 3aIIUCAHBI B BUAE JBOWHBIX HEPABEHCTB.
Konmponouwix pabom: 1

2. KBaapaTtuuHasi pyHKIMS.
Oyukuus. CpoiictBa (ynkiui. KsagpaTHbiii TpexwieH. PasnoxkeHue KBaJIpaTHOTO
TpexusieHa Ha MHOxkuTenu. DyHkuus y = ax® + bx + ¢, ee cBoiictBa u rpapuk. CreneHHas
byHKIMS.
OcHosnasi yenb — PaclIUPUTh CBEACHUS O CBOMCTBAX (DYHKIIMI, 03HAKOMUTH YHAIIUXCS CO
CBOMCTBaMU U rpa)KOM KBaJIpaTUYHON (DYHKIUU. I



B Hayane TeMbl cucTeMaTH3UpPYIOTCs cBeAeHUs O (QyHKUuAX. IIoBTOpsIOTCS OCHOBHBIE
NOHATHS: (QYHKILHMSI, apTyMEHT, 00J1acTh onpeaeneHust GQyHKuuu, rpaduk. JlaroTcs moHATHUS O
BO3pacTaHUU M YOBIBAHMM (YHKIUHU, NPOMEKYTKaX 3HAKONOCTOSHCTBA. TeM caMbIM
co3gaeTcs 0asza JAJig YCBOEHHUS CBOMCTB KBaJpaTUUYHON U CTENEHHOW (DYHKIIMI, a TakKe s
JanbHEHIIero yriyosieHus GyHKIMOHAIBHBIX MPEACTAaBICHUN TPU U3YUEHUH Kypca anreOpsl
Y HayaJj aHajau3a.
[ToAroTOBUTENBHBIM IIATOM K HM3YYEHUIO CBOMCTB KBaJApaTUYHOU (DYHKIUU  SIBISETCS
TAK)K€ PACCMOTPEHHE BOIpPOCAa O KBAJPaTHOM TPEXUWIEHE M €r0 KOPHAX, BBIICIECHUU
KBaJpaTa JBY4YJICHa U3 KBAJPATHOTO TPEXUJIEHA, PA3JIOKEHUM KBAaAPaTHOIO TPEXUJIECHA HA
MHOYKUTEIIH.
U3y4yeHne KBagpaTH4HON (YHKIMM HA4MHAETCA C PAacCMOTpeHHs (DYHKIMU y = ax’, ee
CBOMCTB M ocoOeHHOCTeH Trpaduka, a TakkKe IPYrMX 4YacTHBIX BHUJOB KBaJpaTUYHOU
Gynkumn — Qyskmmii y = ax> + b, y = a (x - m)2. DT cBeieHUs UCHONBL3YIOTCS MU
U3YYeHHH CBOMCTB KBaJpaTU4YHOW ¢GyHKUMM oOmero Buaa. BaxkHo, yToObl yuamuecs
TIOHSIH, 4TO rpadMK QYHKIUM y = ax’ + bxX + ¢ MOXkeT ObITh IoIydYeH u3 rpaduka (yHKIHHU
y = ax? ¢ NOMOIIBI0 JBYX MapajllelbHBIX MEPEHOCOB. IIpHMeMbl MOCTpoeHMs Tpaduka
(ynxmuu y = ax? + bx + ¢ 0TpabaThIBaIOTCS Ha KOHKPETHBIX IpuMepax. IIpu 3ToM ocoboe
BHUMaHUE CIEAYyeT YACIUTh POPMUPOBAHUIO Y YHAIIUXCS YMEHHUSI YKa3bIBaTh KOOPJIUHATHI
BEPIIHMHBI TapaldoJibl, €€ OCh CHMMETPHUH, HAIIPABJICHUE BETBEH MapaloJibl.
[Ipu u3yueHun 3TOM TEMBI JalibHENIIEe pa3BUTHE MOTyYaeT YMEHHE HAXOAUTh MO TpaduKy
MPOMEXKYTKH BO3pacTaHus W YObIBaHUS (PYHKIUM, a TaKXKE MPOMEKYTKU, B KOTOPBIX
(GyHKIUSL COXpaHsET 3HAK.
VYyamuecst 3HaKOMATCSI CO CBOMCTBAMH CTETIEHHOW (PYHKIMH y = X" IIPU YETHOM M HEYETHOM
HaTypaJIbHOM I[IOKa3aTtesie . BBoauTcs mNoOHATHME KOpHA ra-il creneHu. OHU MONY4YaroT
IPEACTaBICHUE O HAXO0XKJACHUU 3HAYCHUN KOPHS C IOMOLIBIO KaJIbKYJISATOpa, HPUYEM
BBIPa0OTKA COOTBETCTBYIOIIUX YMEHUH HE TpeOyeTcs.
Koumponvuwix pabom: 1

3. HepaBeHcTBa ¢ 0IHOI MepeMeHHOI
Ilensie ypaBHeHMs. JIpoOHBIE palMiOHANIbHBIC ypaBHeHUs. HepaBeHCTBa BTOpOH CTENeHU C
OJHOM MEPEMEHHON. MeTo1 HHTEPBAJIOB.
OcHosHas yenb — CUCTEMATHU3UPOBATh M OOOOIIUTH CBEACHUS O PEHICHUH I[EIbIX U
JIPOOHBIX PAIMOHAIBHBIX YPaBHEHUH C OJTHON MEPEMEHHOH, cPOPMUPOBATH YMEHUE PENIATh
HepaBeHCTBa BUa ax> + bx + ¢ > 0 uin ax? + bx + ¢ <0, riue a # 0.
B s1oli Teme 3aBepmiaeTcs M3yYECHHE PALMOHAJIBbHBIX YPABHEHUM C OJHOW IepeMeHHOU. B
CBSI3M C 3TUM MPOBOJUTCS HEKOTOpOE 0000IIeHNEe U yrayOJeHue CBeICHH 00 ypaBHEHUSX.
BBoasTCA NMOHATHS LENOr0 PalMOHAIBHOIO YPAaBHEHUS U €r0 CTEIEHU. Y4Yalluecs 3HAKO-
MSTCS C PELICHUEM YpPABHEHUM TPEThEUW CTEIEHU M YETBEPTOW CTENEHU C IOMOIIBIO
Pa3JIOKEHNs HA MHOYKHUTENIM U BBEICHHUs BCIIOMOTATEIBbHOM NEPEMEHHOM. MeTon pemeHus
YpaBHEHU  TyTeM  BBEICHHS  BCIIOMOTATEIbHBIX  MMEPEMEHHBIX OyAeT  IIMPOKO
WCIIOJI30BAThCS B JTAJIbHEHIIIEM TIPH PEIICHUH TPUTOHOMETPUYECKHUX, JIOTApU(PMUIECKUX U
JIPYTUX BUJOB YPAaBHEHHIA.
Pacupsrorcss cBelleHHsT O pelIeHUH APOOHBIX pPalMOHAIBHBIX YpaBHEHUU. Ywyamuecs
3HAKOMSATCSI C HEKOTOPBIMH CHIEIMATIbHBIMU MPUEMaMU PEIICHUSI TAKUX YPaBHEHUH.
dopMUpOBaHKE YMEHHUI peliaTh HepaBeHCTBA BUAA ax’ + bx + + ¢ > 0 mwm ax? + bx + ¢ < O,
rae a # 0, ocyllecTBISIETCSl ¢ OMOPOM Ha CBeJIeHHsI O rpaduke KBaAPaATUUHONW (PYHKIIMH.
Yyammecs 3HAKOMATCA C METOAOM HHTEPBAJIOB, C IIOMOIIBI0 KOTOPOTO pPEHIAIOTCs
HECJIOKHBIC pAallMOHATIbHBIC HEPABEHCTBA.



4. HepaBeHCTBa ¢ AByMS NepeMeHHbIMU

VYpaBHeHue ¢ AByMsl nepeMeHHbIMU M ero rpaguk. Cucrembl ypaBHEHHIl BTOpOM
creneHu. Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUM BTOPOM cTreneHu. HepaBeHcTBa C
JIBYMsSI IEPEMEHHBIMHA U UX CUCTEMBI.
OcHoeHnasi yenb — BbIPaOOTaTh YMEHHE pEIIATh MPOCTEHIINE CHUCTEMBI, COAEpKaIUe
YpaBHEHUE BTOPOM CTENEHU C JABYMSI MEPEMEHHBIMH, M TEKCTOBBIE 33Jaud C IMOMOIIBIO
COCTaBJICHUSI TAKUX CUCTEM.
B nanHoll TeMe 3aBeplIaeTCsd HM3YYEHHWE CHUCTEM YPAaBHEHUU C JIByMs IEPEMEHHBIMHU.
OCHOBHOE BHUMAHHME YAECISAETCS CHUCTEMaM, B KOTOPBIX OAHO W3 YPaBHEHHU NE€pBOU
CTEIIEHH, a IPyroe BTOPOU.
N3BecTHBIN yuanuMcsl Crocod MOACTAaHOBKM HAXOAMUT 3/1€Ch JajbHelIee MPUMEHEHUE U
MO3BOJISIET CBOJAUTH PELICHUE TAKUX CUCTEM K PEIICHUIO KBAaPATHOTO YPaBHEHMUSI.
O3HaKOMJIEHHE YyYalllUXCsl C NMPUMEpPAMU CUCTEM YpPAaBHEHUH C JByMs NEPEMEHHBIMH, B
KOTOphIX 00a YpaBHEHUs BTOPOW CTENEHH, JOHKHO OCYIIECTBIATHCS C JOCTATOUYHOMU
OCTOPOKHOCTBIO M1 OTPAHUYUBATHCA MPOCTEHUIIUMU TPUMEPAMMU.
[IpuBneueHne W3BECTHBIX YydalIuMci TrpadUKOB TMO3BOJSET MPUBECTH  IPUMEPHI
rpaduyeckoro pemreHus cucteM ypaBHeHHH. C MOMOIIBbIO TpaduYecKuX MpeacTaBICHUN
MOXHO HArJIAJHO TI0Ka3aTh y4YalllUMCSl, YTO CHUCTEMbl JBYX YpPaBHEHUU C AByMH
NEPEMEHHBIMU: BTOPOW CTENEHU MOTYT MMETh OJHO, J[Ba, TPH, YETHIPE PELICHUS WU HE
UMETh PELICHUM.
Pa3paboTanHbplii MaTeMaTHYECKUM armapar TO3BOJSET CYIIECTBEHHO pPacClIMPUTh KIacce
CoZEepKaTEIbHBIX TEKCTOBBIX 3a/[a4, PEIIAEMbIX C IOMOIIBIO CUCTEM YPAaBHEHUM.
N3ydyeHue TeMbl 3aBepllacTCs BBEICHUEM IIOHATHM HEPABEHCTBA JBYMs IIEPEMEHHBIMHU U
CUCTEMBbI HEPABEHCTB C JABYMs NepeMeHHbIMHU. CBefeHUs O rpaukax ypaBHEHHH € JByMs
IIEPEMEHHBIMHA  UCIIOJB3YIOTCA IPU  WUIOCTPALMA MHOXECTB PEUICHUM HEKOTOPBIX
IIPOCTEUIINX HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CUCTEM.
Koumponvuwix pabom: 2

5. DyieMeHTbI NPUKJIAJTHON MATEMATHKM.

Marematudeckoe  monenupoBaHue.  IIporenTHbie  pacuerhl.  [IpubnvxeHHBIC
BbIunciaeHuss. OCHOBHbIE MpaBuiia KOMOUHATOPUKU. OTHOCUTENNbHAS YacCTOTa U BEPOATHOCTD
ciyyaiiHoro coObITHs. Kiaccuueckoe ornpeseneHrne BeposTHOCTH. HauaiabHble CBEICHHS O
CTaTUCTHKE.

OcHosnasi yenrb — O3HAKOMUTH YYaIIUXCS C MOHSATUSMH MEpPECTaHOBKH, pa3MELICHUs,
COUETaHUSI U COOTBETCTBYIONIUMHU (popMynamu Ui MOJCYETa MX YUCIA; BBECTU MOHATHS
OTHOCUTEIHHOM YACTOTHI U BEPOSITHOCTH CIYyYaHOTO COOBITHS.

N3yyenue TemMbl HAUMHAETCS C PEHICHHS 3a7a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WIIU
WHBIE KOMOWHAIIMU AJIEMEHTOB WM TIOJICYMTATh WX YUCTO. Pa3bsicHIETCS KOMOWHATOPHOE
MPaBWJIO YMHOXKEHHsI, KOTOPOE HCIOIB3YETCS B JalbHEHIIEM Mpu BbIBOAE (QopMyn s
MOJCYETa 4YMCJIa MEPECTAHOBOK, pa3sMElIeHWHd M codeTraHud. llpu wu3ydyeHunm AaHHOrO
Marepraiia HEoOXOAMMO OOpaTUTh BHUMAHWE YyUYalIUXCS Ha pa3Iuuue MOHSATHI
«pa3MEIICHUE» U «COoYeTaHue», CHOPMHUPOBATH y HUX YMEHHE OMNPENENsATh, O KAKOM BHUJC
KOMOUWHAIM{ UAET peyb B 3a/1aue.

B nmanHOM TeMe ywamuecss 3HAKOMSATCA C HA4dalbHbIMU CBEICHUAMH W3 TEOPUH
BEPOATHOCTEH. BBOMSITCA MOHATHUS «CIydailHOE COOBITHE», «OTHOCHTEIbHAs dYacToTay,
«BEPOSITHOCTH CIy4aHOro coObITUS». PaccMaTpuBaroTCA CTAaTUCTUYECKUM M KJIACCHYECKUMN
MOAXOAbl K OMPEACIICHUIO BEPOSATHOCTH CIIy4alHOTo cOOBITHS. BaxkHO 0OpaTUTh BHUMaHUE



y4auiuxcs Ha TO, YTO KJIACCHYECKOE OMPEAEICHUE BEPOSITHOCTH MOXKHO MPUMEHATH TOIBKO K
TaKUM MOJEJISIM pealbHBbIX COOBITHH, B KOTOPBIX BCE UCXOIbI SIBISIIOTCS PABHOBO3MOKHBIMHU.
Konmponvuwix pabom: 1

6. UucaoBble mocjie10BaTeIbHOCTH.
UucnoBble MOCHENOBATEIbHOCTU. Apudmernyeckass W TeOMETpUYECcKas MpPOrpecCum.
dopMyJibl M-T0 Yj€HA U CYMMBI MEPBBIX N WICHOB Mporpeccuu. beckoHeyHo yObIBaroias
reoMeTpUYEeCKasi IPorpeccusl.
OcHosHnas yenb — AaTh MOHITUS 00 apUMETHUECKON U TEOMETPUUECKON MPOrPeCcCUsX Kak
YHUCJIOBBIX MOCIEA0BATEIBLHOCTAX 0COO0T0 BUA.
[Ipy wu3ydyeHurn TEMbl BBOJMTCS TOHATHE MOCIEAOBATEIBHOCTH, PA3bICHACTCS CMBICI
TepMUHA «N-H UYIEH TMOCIeJ0BATEILHOCTHY», BBIPA0ATHIBACTCSI YMEHHE HCIOJIb30BaTh
UHJEKCHOE 00O03HaueHHE. OTH CBEJACHUS HOCSAT BCIIOMOTATEIbHBIM  XapakTep W
UCTIONIB3YIOTCS JJIsl U3YYEHUsT apu(PMETHIECKOM U TeOMETPUUYECKON MPOTrPECCHi.
Pabora ¢ dhopmynamu N-TO YjieHa U CyMMBI MEPBBIX I'd YJIEHOB MPOrPECCUM, TOMUMO CBOETO
OCHOBHOIO Ha3HAYEHHWs, MO3BOJISIET HEOJHOKPATHO BO3BpAIAaThCS K BBIYMCICHUSIM,
TOXJIECTBEHHBIM MPEOOPA30BAHUAM, PEIICHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTCsi XapakTEpUCTUUYECKHE CBOWCTBA apU(PMETHYECKOM M TeOMETPUUYECKOM
NpPOTrpecCuid, YTO TO3BOJISIET PACUIMPUTH KPYT MpeajiaraéMbIX 3aj1a4.
Koumponvuwix pabom: 1

7. TloBTOpeHue (MTOroBOE)

OcHosnas yenv. TloBTOpUTH, 3aKpenuTh U 0000IUTHL OcHOBHBIE 3YH, momyuennsie B 9
KJ1acce.
Koumponvuwix pabom: 1

VI. TemaTnueckoe INIAHUPOBAHHUE C ONPEaACICHUEM OCHOBHBIX BUI0B y‘leﬁHOﬁ
JACATCIbHOCTH.

B TemarnueckoM IUIAHUPOBAaHUU pa3Jeiabl OCHOBHOIO COJEpKaHUS MO anredpe
pa3OUTHI HA TEMBI B XPOHOJIOTUU UX U3YYEHUS, 10 COOTBETCTBYIOIINM yueOHHKaM «AJredpa



— 7 », «Anrebpa — 8 », «Anredbpa — 9 »,

Oco0eHHOCTRI0O TEMATHYECKOTO TUIAHUPOBAHUS SIBISIETCA TO, YTO B HEM COJEPIKUTCS
OMKCAaHUE BO3MOXHBIX BHJOB OOPa30BATEJIbHOI /JeATeJBLHOCTH Y4YallUXCs B TpoIecce
YCBOGHHUSI COOTBETCTBYIOIIETO COAEP KAHUS, HAMIPABICHHBIX HA JOCTHKEHUE TTOCTABICHHBIX
neneit oOyueHus. DTO OpPUEHTHPYET YUuTells Ha YCHIEHHE AEATEJIbHOCTHOTO MOAX0/a B

o0ydyeHuH, Ha OpraHu3alMi0 pa3HOOOpa3HON Y4eOHOH 1eATeTbHOCTH,

OTBeYaroIen

COBPEMCHHBIM IICUXOJOro-mcJarort4€CKuM BO33PCHUAM, HAa HCIIOJIL30BAHUE COBPEMCHHBIX

TE€XHOJIOTHUM.
IloypouHoe miianupoBaHue mo ajaredpe B 7/ Kiaacce
No C K Jatsr o
oJIepKaHue 0JI-BO CHOBHBIC BUJIF
ypoka AP HPOBEACHNUA | OGopynoBaHue g
(pa3aenbl, TEMBbI) 4acoB
miaH | (akT
I'nasa |. JIuHeiiHoe ypaBHeHHeE ¢ 0HOIT mepemeHHoii. (15 yacoB)
1.
Bgenenue B anredpy 1
Tpenax€Epol Ajis
2. YCTHOTO CUETA.
Brenenue B anredpy 1
3 Pacnoznasame u
" |BBenenue B anredpy 1 BBIPAXKEHUS C TIEPK
aBHeHHUs. [IpuBc
4, o o . [IpoexTop, yp o p
JIuneliHOe ypaBHEHHE C OJHOU MEPEMEHHOMN 1 BBIPAXXEHUII C Iep:
Mpe3eHTaIUsI .
5 ypaBHeHui. CocT
' JIuHeitHOE ypaBHEHUE C OJJHOM MTEPEMEHHOMN 1 C MepEMEHHBIMU I
5 BreinosHsT 11peot
' JIuHeitHOE ypaBHEHUE C OJJHOM MTEPEMEHHOMN 1 MIPUBOJIUTH 0100
Pasznatounsit pacKpbrIBaThb CKOOK
7. o . . Marepuail. BBIPKCHUS C TIE]K
JIuneliHoe ypaBHEHUE C OJHOU MEPEMEHHOMN 1
3HAUYEHUSIX MTEPEME
3 anreOpanvecKue E
" |/IuHeliHO€ ypaBHEHHE C OJHOU MEPEMEHHOMN 1 LIEJIbI€ BBIPAKEHUS
Dopmynuposams (
9. p . 1 ypaBHeHus. Pema
eIIeHHUE 3a]1a4 C IOMOIIbI0 YPAaBHEHUI
A HHRIO YP [TpoekTop, obuiem Buge. M1
0 Hpe3eHTAIHS. KaK MaTE€MaTHYeCK
" |Pemienue 3aga4 ¢ MOMOIIBIO YpaBHEHUN 1 cutyanuu. Onuce
= TEKCTOBOM 3aJa4u
11. . Pa3narounslit |
Pemrenue 3agau ¢ momMoIp0 ypaBHEHUN 1 penieHus 3aaay
Marepual
12. o Pazngatounslit
Pemrenue 3agau ¢ moMoIbI0 ypaBHEHUM 1
mMarepual
13. .
Pemrenue 3agau ¢ momMoIbi0 ypaBHEHUN 1




O6006uMTH TPHOO]

14. |lloBTOpeHMe U cucTeMaTH3aluus y4eOHOTO Pa3naToynsii
Y YMEHHUS 10 TEME
Marepuana Marepuan .
OJIHOM MEePEMEHHO
KonTpoabHasi padora Ne 1 mo Teme . |Hayuutbcsa npume

15. pu P . Paznatounsbrit v P
«/IuHeiiHOe ypaBHEHHUE ¢ OIHOM MATeDHAT 3HAHUS, YMEHUS, F
nepeMeHHOID) pHal. JIeSITEIIbHOCTH.

I'nasa Il. Ileable Boipaxenus. (50 yacos)
Tox/1eCTBEHHO paBHbBIC BEIPAKEHHUS. Dopmynuposams.

16. TO)KZ[GCTBa HpoeKTop’ OnpedeﬂeHuﬂ: TOX

MPE3CHTAIIHA. BBIPAKECHUI, TOXK]I
Tpenaxé€pel 11 |HATYPaAJIBbHBIM MOK

17. |ToXIecTBEHHO paBHBIE BBIPAKECHUS. YCTHOrO c4€Ta.  |CTAaHJAPTHOTO BH]
ToxnecTBa koa(durmenTa o
Crerness ¢ HaTypaJIbHBIM IIOKa3aTelaeM I OJHOYJICHA, MHOT'C

18. POCKTOD, MHOTOUJIEHA;

Ipe3eHTaIHS.
CreneHsb ¢ HaTypalbHBIM ITOKa3aTeIeM ceoucmea. CTCICH

19. TpoexTop MoKaszaTesieM, 3Har

b
[pE3EHTAIIHS.
Crenenb ¢ HaTypalbHBIM MOKA3aTEIEM Tpenaxéper s |PA6UIA. JOKA3aTE

20. yCTHOTrO cué€Ta. |YMHOXCHMSA OJHO"

YMHOXEHHUS MHOT(
CBoiiCTBa CTENEHU C HATYPAIbHBIM 5
21| okasatenem IIpoekrop, Jlokazvieams CBOY
TIpE3CHTALMA. HaATYPaIbHBIM TTOK
CBOI{CTBa CTENICHHU C HATYPATbHBIM 3aruebIBaTh U 10K
22. | L okasaTenem [IpoekTop, IPOM3BEIECHUS CYM
npe3eHTalusl. BBIPAKECHUI, Pa3H(
v Tpenax€Epnl A 7
23. |CBoiicTBa CTENEHU C HATYpaAJIbHBIM « BBIPAKCHITH, KBA/]
YCTHOTO CuéTa. 93HOCTH OBVX BEL
MOKa3aTeyiemM p o %’X
A3HOCTH KyOOB [I]
24. |OgHOWIECHBI ITpoekTop, p Y 5
bIYUCTAMb .
npeseHTaIIA Buiyucnams 3naue
: C EpEMEHHEIMHU.
25. |MHorousneHbl ITpoekTop, p N
[IpumensaTs cBoiic
TIPE3CHTAIHS.
% |C m npeoOpa3oBaHUs B
JIOY)KEHHE U BBIYMTAaHWE MHOTOUYJICHOB
' POCKTOP, BrInosHATE YMHO?
TIPE3CHTAIHS.
C BO3BEJICHUE OJIHOY
JIOY)KEHHE Y BBIYUTAHWE MHOTOYJICHOB
27. Tpoexrop, [IpuBoAUTHL OAHOY
TIpe3eHTALHSL. 3anuchiBaTh MHOT
C PaznaTtounpiii  [BUAC, ONPEACIATH
28. JIOY)KEHHE Y BBIYUTAaHWE MHOTOYJICHOB MaTepHall. TTpeoGpasoBbIBATE
1 MHOTOYJIEHA; CY!
0 .

29, KOHTIU)O.HLHaﬂ pabora Ne 2 no Teme: Pasiatouspii | TPOW3BEICHHS JIBY
«CBoliCcTBa CTENeHN C HATYPAJIbHBIM MaTepran MHOTOUWIEH.
HoKa3aTeaeM» BBINOJHATE pasiio

30 YMHOKEHHE OJHOYJICHA Ha MHOT'OYJICH HpoeKTOp MHOXUTEJIU CIIOCO

. b

Mpe3eHTAIHS. MHOHUTENS 32 CKC
TPYIIUPOBKH, IO
31. YMHOXEHUE OJHOYJICHA Ha MHOT'OYJICH YMHOXEHHUS U C IIf

Paznarounslii  |croco0oB.
32. |YMHOXeHUEe 0JJHOUJIEHAa HA MHOTOYJIEH Marepuall. Hcnonb3oBate yk
Mpoliecce peuieHn
33. ITpoextop, JIOKa3aTeJIbCTBA Y

YMHOXK€EHHEe MHOTOYJIEHa Ha MHOTOYJIEH

mpe3cHTalus.

TCKCTOBBIX 3aaa4



34. |YMHOXEHHE MHOTOYJIEHA HA MHOTOWIEH
Paznatounsbrit
35. |YMHOXEHHE MHOTOYJIEHA HA MHOTOWIEH Marepuall.
Tpenaxepsol s
36. |YMHOXEHHE MHOTOYJIEHA HA MHOTOWIEH YCTHOrO Cu€ra.
37. |Pa3yiokeHue MHOTOYJIEHOB HA MHOKHUTEIIH. IIpoexTop,
BriHecenne 001ero MHOKUTENS 32 CKOOKHU Ipe3eHTaIUS.
38. |PazioxxeHre MHOTOYICHOB HA MHOXKHUTEIIH. .
Brinecenne 00111ero MHOKUTES 32 CKOOKH PasparoamEIi Dopmyruposamo:
PaznoxeHre MHOrO4IeHOB Ha MHOKHUTEIH. Matcpual. 0 .
3. Brinecenne 0011ero MHOKUTES 32 CKOOKH Tperancp ass onpegeemir 1o
ycTHOro cuéra.  |BBIPAKCHUH, TOXKN
HaTypaJbHbBIM IOK
40. PaznoxeHne MHOTOYJIEHOB Ha MHOKHUTEIH. HpOGKTOp,HpCSGH CTaHJAPTHOTO BU/I
Merto1 rpynnupoBKU Taus. ko3 HIHEHTa O]
a1 Pasnoskenre MHOTOYICHOB Ha MHOKUTEIIH. OJIHOYJIEHA, MHOT'C
" |Merox rpynmnupoBKu Pa3naTouHblii  |MHOTOYJIEHA;
Marepuall.
42. |Pa3noxxeHue MHOTOWICHOB HA MHOXKHUTEIIH. TpeHa)Kepb.I. UL ceoucmed. CTCTICH
MeTo1 rpyTHpOBKHT YCTHOIO CHCTa. MOKa3aTeJIeM, 3Har
43, KonrpoabHas padora Ne 3 mo reme: PasaTOMHb npasuna: 10Ka3are
«Pa3Ji0:xkeHre MHOT04JIEHOB HA MaTepuar. YMHOKEHUS OJTHO*
MHOKMTEJIN» YMHOKEHUS MHOT
44. |IIpom3BeneHne pa3HOCTH U CYMMBI IBYX ITpoekrop,
BBIPAKCHUU Hpe3eHTanusl. /loxazvieams cBON
45. |IIpousBeneHue pa3HOCTU U CYMMBI JIBYX PaznaTounsblit HaTypaJIbHBIM 0K
BBIPAKECHU I MaTepua.
- 3anuceIBaTh U JIOK
46. |lIpowm3BeneHHE Pa3HOCTH M CYMMBI IBYX Tpenasepet s HpOM3BEICHIS Cy)
BbIPAKCHHH yeTHoro eiera. BBIPAYKEHHIH, Pa3H(
>
47. |Pa3HOCTB KBaApaTOB ABYX BbIPAKEHUI BBIPAKCHUIL, KBAJ]
IIpoexrop, pa3HOCTH JBYX BBl
48. |Pa3HOCTB KBaapaToOB ABYX BBIPAKEHUI Ipe3eHTalusl. Pa3HOCTH KyOOB I
49. |KBagpar cymMMBbl U KBaJpatr pa3HOCTH ABYX ITpoextop, Buiuucnsams 3Haue
BBIPAKCHHUI IIPE3CHTALINA. C IEPEMEHHBIMU.
50. |KBagpar cymmbl 1 KBajpaT pa3HOCTH JIBYX [IpuMeHATH CBOMC
BLIpa)KeHI/Iﬁ Pas ,I[aTO‘lHHﬁ Hp606pa30BaHI/I}I B
51. |KBagpar cymmbl 1 KBajpaT pa3HOCTH JIBYX Marepuai. BbINoaHATE YMHO?
BBIPAKECHUIN Tpenaxépsl 4151 |BO3BEICHUE OJHOY
52. |KBagpar cymmbl 1 KkBajpaT pa3HOCTH JIBYX ycrHoro cuéta. | [IpuBOAUTE OHOY
BBIpaKEHUN 3anuchIBaTh MHOT
53. |IIpeobpa3zoBanue MHOTOYJIEHA B KBaIpatT [IpoexTop, BUIC, OIPCACIIATD
CYMMBI MJIM PA3HOCTH JABYX BBIPAKECHUUN Hpe3eHTAIHS. [TpeoOpa3oBHIBATH
54. |IIpeobpa3zoBaHuEe MHOTOYJIEHA B KBaIpatT PaznaTounsblit M MHOT'O4JICHAQ, CY!
CYMMBI WJIM Pa3HOCTH JIBYX BBIPKEHUN MaTepHal. HNPOU3BEICHUA [IBY
55. |IIpeobpa3oBaHne MHOTOUYJIEHA B KBaJpaT Tpenaxéppt s | MHOTOHUICH.
CYMMBI WJIM PA3HOCTH JIBYX BBIPAKECHUMU ycrHOro cuéra, | BBIIOIHATE pasio
56. |Konrpouabnaspadora Ne 4 no reme: Paznarounpiii  |MHOKUTEIH CIIOCO
«DopMYyJIbI COKPAINEHHOT0 YMHOKEHH S Marepuai. MHOKHUTEIIT 38 CKQ
57. |CyMMa U pa3HOCTh KyOOB JBYX BBIpaX€HUI I[TpoekTop, TPYNIHPOBKH, 1O

mpe3cHTalus.

YMHOKCHUS U C IIf



58. CyMMa ¥ pa3sHOCTBb KYOOB ABYX BBIPaKECHUI 1 CII0CO00B.
™ P Y yX BbIp Hcnonp30Bath yKa
59. |l[IpuMeHeHUe pa3IUIHBIX CIIOCOOOB 1 IIpoekTop, Mpoliecce perieHu
pa3I0KEeHUsl MHOTOWIEHA HA MHOYKUTEIN HpE3CHTALH. JI0Ka3aTeNnbCcTBa Y
60. |[IpuMeHeHUe pa3IUIHBIX CIIOCOOOB 1 TEKCTOBBIX 3a7a4
Pas3IOKCHNUA MHOI'OYJICHA HA MHOXKHUTCIIN Pa3zmaTounnii
61. |IIpuMeHeHue pa3Iu4HbBIX CIOCOOOB 1 MaTepua.
Ppas3IoKEHUSI MHOrOWIeHa Ha MHOXKUTEIN Tpenaxepspl 1
62. |[IpuMeHeHne pa3IMYHBIX CIOCOOOB 1 YCTHOTO cuéra.
Pa3I0KEeHUs MHOTOYWIEHA Ha MHOXKUTENIN
63. |[loBTOpenue u cucremaTuzanus yaeOHOTO 1 Pa3naTouHblit O6oBHIITH TPHOG]
Marepuaina MaTepua.
64 [ToBTOpEeHME U cucTemMaTU3alus y4eOHOTO Tpenax€psol aiid 1 YMCHHA TI0 TEME
' .. Ha MHOXXHUTEIIN.
MaTcpuaia 1 YCTHOT'O CU€Ta.
KonTpouabHasi padora Ne 5 no teme: H
P . ay9IUTHCSI IIPUME
65. |«Pa3joskeHHe MHOTOYJIEHA HA Pa3narounniii
1 3HAHUSI, YMEHHUS, H
MHOKHT eI MaTepua.
JIESITEIbHOCTH.
Inaa lll. ®yukuun. (12 1)
66 Ces3u Mexy BennunHamu. OyHKIus 1 I[TpoexTop, IIpusooums nipum
IPE3CHTALNUA. BeJIMYMHAMHU. Pa3n
67 Ces3u Mexy BennunHamu. OyHKIuA 1 Tpenaxépnl i |3aBUCHMOCTEH (YT
YCTHOI'O CHETA.  |3aBUCHMOCTH.
Crioco6w1 3aganus GyHKITUN Mpoextop Onucvieams TTIOHS
68. 1 ’ HE3aBUCHUMOU et
Mpe3eHTalusl.
aprymeHTa QyHKII]
69 Crioco0nl 3aganust GyHKITUN 1 Pazmarounsnii | pyHkuu. @opmys
' Marepual. o0JtacTu ompeere
70, |TPaduk dynxmm 1 TTpoexTop, 3HAYEHH QYHKIHN
' Hpe3eHTAIIHS. JTUHEWHOW (YHKIIF
71 I'paduk Gyakmm 1 Pa3garounplii  |IPONOPLIMOHATIBHC
' MaTtepuai. Boruucnamoe 30a4e
79 Jlunetinas gynkums, e€ rpaduku CBOMCTBA 1 3a/laHHOMY 3HA4CE
' ITpoexTop, CocTtaBisTh Tabnu
73 Jluneitnas Qynkius, e€ rpaguku cBocTBa 1 NPE3CHTAINA. Crpours rpaduk (
: tabnmuaHo. o rpar
24 |/mnciinas ynxums, & rpaduxu cBojicTea 1 Tpenaxépsr as | 1BIPIFOLICHCS MO/IC
' ycTHoro cuéra,  |OTPEIACIATE Xapak
P — |mpouecca. CTpout
. " . a3aTOYHBIN
75. |Jluneiinasa ¢yHkius, e€ rpaguku cBoiicTBa 1 A (yHKIHH U TIPSIMO
Matepual. OnuceIBaTh CBONC
M
[ToBTOpEHUE U cucTeMaTH3anus y4eOHOTOo AM, . |O600muTE Npuoo
76. 1 pa3aTOYHbIN
Martepuana. 1 YMEHHUS IO TEME
MaTepuan
. |Hayuutbca npume
Konmponsnas paboma Ne 6 no meme Pazpgatounsrit i p
17. 1 3HAHU, YMEHUS, E
«Dynxyua» MaTtepua.
JIeSITEIIbHOCTH.
I'nasa IV. CucreMsbl IMHEHBIX YPaBHEHHUH ¢ IBYMS epeMeHHbIMH. (1
78. |YpaBHEHUSA C ABYMs NTEPEMEHHBIMU 1 [IpoekTop, IIpusooums npume
Hpe3eHTAIHS. MePEMEHHBIMHU; JTU
79. |YpaBHEHUSA C ABYMs MTEPEMEHHBIMU 1 PaznaTounblii  [ABYMs [IEPEMEHHB)

MaTcpual.

JMHEHHBIX ypaBHE



80. |JIuHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU [IpoekTop, IIEPEMEHHBIMU; pe
U ero rpauk IPE3CHTAIINS. KOTOPBIX YPaBHEH]
81. |/IuHeliHOE ypaBHEHME C IBYMs IIEPEMEHHBIMHU WK CUCTEMA ypaB
1 ero rpaduk Pasmatounniii  |[IEPEMEHHBIMU SBJ
82. |/IuHeliHO€e ypaBHEHME C IBYMs IIEPEMEHHBIMHU MaTepual. MOJCIISIMH.
1 ero rpaduk Onpenensite, ABIS
Cucrembl ypaBHEHHUH C ABYMSI IEPEMEHHBIMH. peIICHUCM JaHHOT
83. |['paduveckuii METO PEIICHUS CUCTEMBI ABYX ITpoekTop, NEPEMCHHBIMMU.
JINHENHBIX YPAaBHEHUH C IBYMS npe3eHTausl. Dopmynuposams.
MepeMEHHbIMU onpeoenieHus: pell
Cucrembl ypaBHEHUH C IBYMSI IEPEMEHHBIMHU. IIEPEMCHHBIMH, 9T
84. |I'paduveckuii METO PEIICHUS CUCTEMBI ABYX Paszparounprii  |YPaBHEHUC C IBYM
JIMHEWHBIX YPaBHEHUH C IBYMSI Marepua. YpaBHEHUA C IBYM
epeMeHHBIMH JINHEMTHOTO YPaBH¢
Cucrembl ypaBHEHHUH ¢ IByMSI IEPEMEHHBIMIL. HICPCMCHHBIMHU, pE
85. |['paduueckuit METO pelICHHsT CHCTEMBI IBYX Pasmarounpri | YPABHCHIHU C ZIBYM
JIMHEHHBIX YpaBHEHHH C IBYMsI MaTepHa. ceoucmed ypaBHCE
IIEPEMEHHBIMU IEPEMCHHBIMHU.
86. |Pemienue cuCTEM IMHENHBIX ypaBHEHUH Onucelgamb: cBOH
METOJIOM IO ACTAHOBKU TpoexTop, YPAaBHCHHUA B 3aBU(
87. |Pemenue cuCTEM JIMHENHBIX ypaBHEHHUH TIpe3eHTaIIHSL. K03 uITHenToB, 1
METOJIOM TI0ICTAHOBKH PCHICHHS CHCTCMB!
= " MEPEMEHHBIMU, M€
88. |Pemenue cucrem JIMHEHHBIX YpaBHEHUM
CJIOYKEHHUSI 1711 pell
METO/IOM CJIOKEHHUS N
= = ., |IMHEHHBIX ypaBHE
89. |Pemenue cucrem JIMHEHHBIX YpaBHEHUI Pa3znaTounslii
IIEPEMEHHBIMHU.
METOJIOM CJIOKEHUS Marepua.
> = Cmpoumw rpapuk
90. |Pemenue cuctem JIMHEWHBIX YpaBHEHUN
JIBYMsI IEPEMEHHB!
METOJIOM CJIOKEHUS .
9 P 0 JIMHEWHBIX YpaBHE
1. CIICHNE 33121 C NIOMOLIBIO CHCTEM pOeKTOp, ITepEMEHHBIMH.
IpE3CHTAIIHUA.
JP'I,I/IHCI/IHBIX YpaBHEHUI p I Pewams TeKCTOBD
92. emevHI/Ie 3a/1a4 ¢ HOl\jI‘OI_HBIO CHUCTEM Pa3natounbiii  |cperema JBYX JTHH
JIMHEWHBIX YPABHEHUN MaTepualt. ITepEMEHHBIMH 5B
93. Pe].HeE—II/Ie 387184 € TIOMOLIBIO CHCTEM TpeHaxcepb{ IS | MORENTBIO PeabHO
JIMHEHHBIX YPaBHCHUIA YCTHOTO CUCTA. |y repnpeTHpOBAT!
94. |Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM CHCTEMEL
JIMHEWHBIX YPABHEHUN
. |O606uwuTh MpHo6
95. |IloBTOpeHuME U cucTeMaTu3alus yueOHOTo Pa3znaTounsrii H PHOY]
Y YMEHHUS 110 TEME
Marepuana. MaTepHal. .
YpaBHEHUH C JBYM
Konmponsnaa paboma Ne 7 no meme . |Hayuutbca npume
96. P p . . PazgaTtounsbli i p
«CucreMpl JINHEHHBIX YPABHEHUI ¢ IBYMS MATeDHAL 3HaHUS, YMEHUS, E
nepeMeHHbIMH» pHa. JIeSATEIbHOCTH.
IloBTOpEHHUE U cucTeMaTH3aKUsA yueGHoro marepuana. (6 4.)
YnpakHeHus 1J11 NOBTOPEHUS Kypca 7 JlaTh BO3MOKHOCT
97. |knacca HCCJICTOBAHUS CBS
CBOICTB (hyHKIUI
HCII0JIb30BAHUEM 1
VYnpakHeHus A1 NOBTOPEHMsI Kypea 7 rpadMKOB U3yYeHH
98. |kmacca Tpenaxépsl s |00JIEE CTIOKHEIE I
yCTHOro cuéra.  |3HAUYEHUE MaTeMal
JKU3HU YEJIOBEKA.
99. |YmpaxHeHus 17 IOBTOPEHHUA Kypca 7 ITonBecTr UTOTH 1N

KJjaccCa

IPOEKTHBIX PabOT.



100. |YmpaxkHeHus Jyisi IOBTOPEHUs Kypca / 1 1.CpaBHeHus 110 M
KJIacca 2.AJIUKBOTHBIE JIp
3.TaliHbl IPOCTHIX
. |Ynpaxuenus st TOBTOpEHUs Kypca 7
101 P s p P 1 4. MaremaTH4eCKu
KJjlacca
5.rps1 u cTparer:
O6006mHUTH MPHOO]
102. PaznaTtounbiii [ ymeHus 3a 7 Kkna
Urorosas kouTpoabHas padora Ne§ 1 A M
Marepual. IpUOOpETEHHBIE 31
KOHKPETHOU JESITE
IloypouHoe nuiaHupoBanue no ajaredpe B 8 Kiaacce
No C K JlaTel o
oJiep:KaHue 0JI-BO CHOBHBIE BU
YpOKa ACD IIPOBEACHUA | OGopynoBaHUE 7
(pa3aenbl, TeMbI) 4acoB
miaH | (akT
I'naBa |. PanimonasnbHble Boipa:kenusi. (44 yacoB)
1. |PaumonanbHbIe 1poOU 1 I[IpoekTop,
mpe3cHTanusl.
2. PanmonaneHbie 1podu 1 Tpenaxéepsrl 1151
YCTHOrO CY€Ta.
3. |OCHOBHOE CBOMCTBO pallMOHAILHON IpOOH 1 I[IpoekTop,
MMpe3CHTal M.
4. |OcHOBHOE CBOMCTBO paliiOHaJILHOW APOOH 1
Pacnosznasamo 11
5. |OcHOBHOE CBOWMCTBO palMOHAIBHOM JpooH 1 Pa3natodHblit BBIPAKCHMA,
MaTepua. JIpoOHBIE pallMOHa
6. |CrnoxxeHue v BEIYUTAHUE PALIMOHATBHBIX 1 IIpoekTop, TIPUBOZUTE IIPUME
JpoOelt ¢ 0IMHAKOBBIMH 3HAMEHATEISIMU IpPE3CHTALH.




7. CrnoxeHue ¥ BRIUUTAHUE PAIMOHAIBHBIX
JpoOeit ¢ 0IMHAKOBBIMH 3HAMEHATEISIMH Pa3naTounsrii
8. CrnosxeHure ¥ BBIYUTAHUE PallMOHAIBHBIX Marepuan
ApoOeit ¢ 0IMHAKOBBIMHU 3HAMEHATEISIMH
9. CrnoxeHue ¥ BRIUUTAHHUE PAIMOHAIBHBIX
Ipo0eii ¢ pa3HBIMH 3HAMEHATEISIMH IIpoexTop,
10. |CnoxeHue M BRIYUTAHUE PAITHOHAIBHBIX TIPE3CHTALHS.
po0eii ¢ pa3HBIMH 3HAMCHATEIISIMH
11. |CioxeHue U BbIUUTAaHUE PAllMOHAIbHBIX .
po0eii ¢ pa3HBIMH 3HAMCHATEIISIMH Paznarounbii
12. |CioxeHue 1 BBIYUTAaHUE PALlMOHATIBHBIX Mateprat
po0eii ¢ pa3HBIMH 3HAMCHATEIISIMH
13. |CnokeHue M BRIYUTAHUE PAITHOHATBHBIX Pa3naTtounsrit
npo0elt ¢ pa3HbBIMU 3HAMEHATEIISIMU Marepuan
14. |CnoKeHue U BEIYUTaHUE PALMOHAIBHBIX PaznaTounslii
ApoOeli ¢ pa3HBIMH 3HAMEHATEIAMHU MaTepuan
15. |KouTtposbHas padora Ne 1 mo teme PaznaTounsbrit
«PanMoHaJbHbIE IPOOH» MaTepHrall.
YMHOXEHUE U JACTIEHNE PAMOHAIBHBIX
16. npoOeii. Bo3BeneHnne paninoHaabHOM 1poOu B TpoexTop,
CTCIICHDb Impe3CHTal .
YMHOXKEHUE U JIETICHUE PAIMOHATBHBIX Tpenaxxépsr s
17. npo6eii. Bo3BeieHNe palMoHaNEHOM Ipo0H B YCTHOrO cuéTa.
CTEIICHb
YMHOXEHUE U JAeTIEHNE PAMOHAIBHBIX
18. npoOeii. Bo3Benenne painoHaabHOM 1poOu B
CTEIIEHb PazpaTounsii
YMHOXEHUE U JEJIEHHE palliOHAIBHBIX Marepuan
19. npoOeii. Bo3BeneHnne paninoHaabHOM 1podu B
CTEIIEHb
ToxnecTBeHHbIe IPeoOpazoBaHuUs I[TpoexTop,
20.  |panvoOHANBHBIX BEIPAKEHUM TIPE3CHTALIHS.
Tpenaxépnl amns
YCTHOIO CY€TA.
21. |ToxxmecTBeHHBIC MPe0Opa3OBaHUS PaznaTounsrii
palOHAIbHBIX BEIPAKECHUI MaTepuai
22. |ToxnecTBeHHbIE TpeoOpa30OBaHU Pa3iaTouHbIit
paLMOHAJIBHBIX BBIPAKEHUN Mmarepual.
23. |ToxnecTBeHHbIE TpeoOpa3zoBaHU Tpenaxépsr 1t
PAIMOHAIBHBIX BBIPAKEHUMN YCTHOTO CUETa.
24. |ToxnecTBeHHbIE TPEOOpPa30OBAHUS Pa3naTounsi
palMOHAIbHBIX BEIPAKECHUMN MaTepHall
25. |ToxnaecTBeHHBIE TPEOOPA30OBaAHUS PasznaTounsii
palMOHAIbHBIX BEIPAKECHUM MaTcpual
26. |ToxnaecTBeHHBIE TPEOOPA3OBaAHUS PasznaTounsii
palMOHAIbHBIX BEIPAKCHUMN MaTcpual
KonTpoabHnas pabdora Ne 2 o reme: .
27. PazngaTounsiit
«ToxnecTBeHHbIE NPe0Opa3oBaHus
o MaTepHal
PAlMOHAJIBHBIX BbIPAKEHUIN»
28. |PaBHOCUIBHBIE ypaBHEHU. PalioHanbHbIe IIpoekTop,
YpaBHEHUS Npe3eHTausI.
29. |PaBHOCUIBHBIE ypaBHEHUS. PanioHanbHbIe PaznaTounsblit
YpaBHEHUS MaTepuall.

Dopmynuposams.
onpeoeneHus:
palMOHAIBHOTO BE
JOTYCTHMBIX 3HAY
TOKJIECTBEHHO par
TOKJIECTBA,
PaBHOCHIIBHBIX Y
PaIMOHAIBHOTO Y|
CTEIEHU C HYJIEBBI
CTEIEHH C LIEJIBIM
[I0Ka3aTesem,
CTaHJAPTHOTO BU/I
00paTHO IPOMOP!

ceoucmea.; OCHOBE
npoOu,
CBOICTBA CTENEHU

ypaBHEHUH, QYHKI

npasuia:
CIIOKEHU,
BbIYHUTaHUS,
YMHOKEHUS,
JIeTIeHUsT ApoOeid,
BO3BEJICHUS JPOOH

Vco8ue paBeHCTB:

/[oka3zbleams CBOM
MoKa3aTeseM.

Onucvieams Tpadr
YpPaBHEHUH C OJTHO

Ipumensms OCHOI
palMOHAIBHOM P«

U IpeoOpazoBaHus

[TpuBoTUTH APOOH
3HaMEHATENIO.

Haxonuts cymmy,
gacTHOE ApoOeii.

BBINOJIHATE TOXKAE
palOHAaIbHBIX Bb!
Pewams ypaBHEH!

3HameHaTene Apod

Ipumensmob CBOWC



30. |PaBHOCWIBHBIE ypaBHEHUs. PannoHanbHbIe 1 Pa3natounblii  |mokasaresnem I 1
YpaBHEHUS MaTepHall. BBIPAKCHUIA.
31. |CremneHs C 1EJNBIM OTPULIATEILHBIM 1 [TpoexTop,
rokasareyiemMm Npe3CeHTALHSI. 3anucwigams uucn
32. |CremneHs C 1eJbIM OTPULIATETLHBIM 1 I[TpoexTop,
MoKa3aTeaemM Hpe3eHTalts. Buinoanams noctyp
33. |CremneHs C 1M OTPULIATETILHBIM 1 byHKImE Y = E
MOKa3aTeyiemM X
34, |CremneHs C 1eNBIM OTPULIATETILHBIM 1 Pa3pnarounniii
IIOKa3aTcJICM marepual.
35. |CBoiicTBa CTEINEHU C IEIBIM MTOKa3aTeIeM 1 Tpenaxepsal 1
YCTHOI'O CUETA.
36. |CBoiicTBa CTENEHH C LIEILIM II0KA3aTEIEM 1
37. |CaoiicTBa CTEMEHU C IEBIM MTOKa3aTEIeM 1 I[TpoexTop,
Hpe3eHTAIHSI.
38. |CBoiicTBa CTEIEHU C LEILIM II0KA3aTEIEM 1
Pa3narounniii
39. |CBoiicTBa CTENEHM C II€JIBIM MOKa3aTeIeM 1 MaTepHrall.
k. IIpoekTop,pe3eH
40. Oynkuus Y =— u e€ rpaduk 1 P P-1p
X Tanus.
4. | _k . .
YHKIUSA Y = ; u e€ rpaduk 1 Pa3naTouHbIi
" Marepua.
42. |®ynKuus Yy =— u eé rpapux 1 TpenaxEpsl st
X YCTHOT'O CUETa.
43. | -2 5 Paszpgarounsrit
VHKIHS Y =— | €€ rpaduk 1
X Marepua.
44 KonTpoabHasi padora Ne 3 nmo teme: Pas1aTouHbIi Hayuutbcs npume
" |«PanuoHaJIbHbIEe YPABHEHU 1 MATEDHAT 3HaHUS, YMEHUS, E
prai. NEITEIHLHOCTH.
I'nasa Il . KpaapaTable kopuu. JlelicTBUTEIbHbIE YN A, (25 yacoB)
— 2
45, d)nguI/Iﬁ y=X 1 ITpoextop,
u eé rpadux Mpe3eHTAILHS. Onucvleams. TIOHS
3JIEeMEHTa MHOXEC
— 2 o
46. CDYHKI-II/IH y =X 1 Pa3,I[aTOqHBII/I CIIOCOOBI 3aJaHUs
u e€ rpaduk - Marepuall. MHOECTBO HaTyp:
47. | DyHKIHA Y = X 1 TpenamEphl U | MHOMKECTBO LIEIBIX
u e€ rpapuk YCTHOT'O CHCTA. | \po3keCTBO paLUo
48. KBaI[paTHLIC KOPHH. ApI/I(bMeTI/I"IeCKI/II/I 1 HpOCKTOp, MHOKECTBO Heﬁc]‘]
KBA/[PaTHbIA KOPEHb [Ipe3CHTaLHA. MEXKY STUMH YHC.
49. |Ksamparubie KopHU. ApudmeTHIecKuit 1 Pasnatounslii  |CBs3b MEXIy GeCK
KBaJIpaTHbIN KOPEHb Marepuall. JIPOOSIMU U paIUo}
50. |KBagpaTHbie KOpHU. ApH(pMETHUECKUN 1 Tpenaxépsl g (UppAUOHATEHBIM
KBaJPaTHBI KOPEHb YCTHOTO cuéra
51. |MHOXECTBO U €ro 3JIEMEHTBI 1 ITpoexrop, Pacnosnasams pa
NPE3eHTALINS. . UppALMOHATIbHBIE
52. |MHOXECTBO U €TI0 3JIEMEHTHI 1 Tpenaxépn s (IIpruBOIUTE TIpUME
YCTHOTO CY€Ta.  |MppaluOHaIbHBIX
53. |[loagmHuoxectBO. Onepanuu Haj 1 [TpoexTop,

MHO>XKECCTBaMH1

mpe3cHTalus.

3anuceieams ¢ 00!



54. |[logmuoxxectBo. Onepanuu Haj 1 PaznaTtounpiii | EHCTBUM C IEHCT]
MHOECTBAMU Marepual.
55. |UucnoBsie! IMHOXKECTBA 1 [IpoexTop, Dopmynuposams.
Ipe3CHTAIHS. onpeoeneHus:
56. |UucioBsie! IMHOXKECTBA 1 Pazmarounpni  [KBAaJAPaTHOI'O KOPH
MaTepual. apu(pMeTUIecKoTo
57. |CsoiicTBa apu()METHUIECKOTO KBAJAPATHOTO 1 [IpoekTop, 1ucna,
KOpHA MPE3EHTALUS PaBHBIX MHOKCCTE
58. |CBoiicTBa apu(pMETHIECKOTO KBAIPATHOTO 1 IIOIMHOKCCTBA,
KOpHSI PasaTouHbIil ngecequm{ MHO3
59. |CsoiicTBa apu(METHIECKOTO KBAJAPATHOTO 1 Marepua. OULCIAHHCHHUA MHO
KOpHA Tpenaxépsl s .
60. |CBoiicTBa apudQMeTHIECKOT0 KBaPaTHOTO 1 ycTHOro cugra | C6OUCMEA: QyHKI
KOpHS KBaJPaTHOTO KOPH
61 ToxnecTBeHHbIe TpeoOpa3zoBaHUs - Jloxa3pIBaTh CBOIA(
: 9 OEKTO
BBIpAKEHUH, COJIEp KAIUX KBaJpaTHbIE 1 n}f&emalzl’m KBaJPaTHOTO KOPH
KOpHH Cmpoumuw Tpadux
62 TO)I()ICCTBevHHI)Ie npeoOpa3oBaHus Tpumensimeo TOHS
BBIPAXKEHUH, COJIEp KAINX KBaJIpaTHbIE 1 Pasiatounsii | KBAAPATHOTO KOp
KOpHHA MATCDHELL 3HAYEHUH BBIPAKE
63 ToxxnecTBeHHBIE TPEOOPA30BAHUS prar. Vnpowams BeIpa
' BBIpa>KeHI/II>'I, COJCpKAIX KBaIPATHEIC 1 apI/I(l)MeTI/IIICCKI/Ie ]
KOPHH Pemate ypaBHEHN
64 TO)K)IeCTBeHHBIe npe06pa3013aH1/m CpaBHI/IBaTB 3HAYE
' BBIpﬂ)KGHHfI, CoJCpKAIMX KBaAPATHEIC 1 BrimondsaTs Hpeoﬁ
KOpHH " MPUMEHEHUEM BbIl
T 6 Tpenax€pnl A
65, O IeCTBEHHbIE NPe0OpasoBaHu yeTHOO cuéra. | 3HAKA KOHS, BHEC
BBIPAKEHUH, COJIEpKAILKUX KBaJpaTHbIE 1 KOPHSI.
KOpHU BrImoHATE 0cBOO
66. |@yHKIus Y =+/X 1 e€ rpaduk 1 IIpoekrop, NppalMOHAILHOCT
npe3eHTaIHS. aHaJlu3 COOTHOIIIE]
MHO>KE€CTBAMU U U
67. |®dynkumsa y =+/X u eé rpaduk 1
Pa3pgatounniii
68. |®ynkuust y = /X 1 eé rpaduk 1 Matcpua.
KontpoabHas padora Ne 4 o teme: . |Hayuutbca npume
69. ., PaznaTrounsbiit
«KBaapaTtHblie kopHH. [lelicTBUTEIbHbIE 1 MATeDHAT 3HAHUA, YMEHUS, H
YHCIa» pHa. JIESITEIbHOCTH.
I'naa IIl. KBagparHbie ypaBHenus. (26 yacos)
70 KBagpartubie ypaBHeHUs. PerieHne HenoaHbIX 1 I[Tpoekrop, Pacnoznasams n 1
" |KBaJpaTHBIX YpaBHEHHI IPE3CHTAIIHS. KBaJIPaTHBIX YpaBt
71 KBagpartHbie ypaBHeHUs. Perienne HemoaHbIX 1 Tpenaxépst ans  |(MOTHBIX, HETIOJIHE
" |KBaJpaTHBIX YpPaBHEHUI YCTHOrO cuéra.  |KBaJpaTHBIX TPEXT
- KBagpartHbie ypaBHeHUs. Perienne HemoaHbIX 1 Pa3znaTounslii
' |KBaJIpaTHBIX YpaBHECHUHN MaTtepua. Onucvieams B 001
O = I HETOJHBIX KBaJIpa
73 OpMyJia KOpHEH KBaJpaTHOTO YpaBHEHUS 1 poeKTop,
’ mpe3cHTalus.
O = Dopmynuposamu.:
74, OpMyJia KOpHEH KBaJpaTHOTO YpaBHEHUS 1 o _ |onpedenenus:
— a3MATOUHBI |y apHenyst TIepBOi
75, dopMyIia KOpHEW KBaPaTHOTO YpaBHEHUS 1 Marepua. KBA/PATHOTO ypai




76 ®opmyiia KOpHEN KBAPaTHOTO YPABHEHUS 1 KBaJIpaTHOTO TPE>
' JMCKpUMHHAHTA K
77 Teopema Buera 1 IIpoekTop, KBaJIpaTHOIO TPEX
' Ipe3eHTanus. KOPHS KBaJpaTHOL
78 Teopema Buera 1 Tpenaxépnl s OMKBAJAPATHOTO YP
' YCTHOTO CYéTa.
79 Teopema Buera 1 Pazparounsnii  |c60UcCmea KBapal
' MaTepuall.
80 Konmponvnas paboma Ne 5 no meme 1 Pasjarounsii  |/Meopemy Bueta n
" |«Keaopammuie ypasnenusn» MaTepuall.
81. |KBamgparsslii TpEXuineH 1 ITpoexTop, Sanuceigame n 1o
[pEe3EHTAIHS. KBaJIpaTHOIo ypaB
82. |KBamgpaTHbIi TpEXUIICH 1 PaznaTounsbrit Mcenenoath Kol
MaTepHaL. KBaJPaTHOTO ypaB
o HaKa ero JUCKpPHY
83. |KBamgparsslii TpéxuneH 1 I[TpoexTop, 3HaKa ero uekp
Hpe3eHTAIHSI.
= /loxazvieams meoy
84. |Pemenue ypaBHEHUMN, CBOIAIINXCS K 1 I[TpoexTop, B (
nera (IpsamMyro U
KBaJPaTHBHIM YPAaBHEHUSIM Ipe3eHTaIns PAMYIO
» 0 Pa3JI0KEHUU KBA
85. |Pemenue ypaBHEHUMN, CBOIAIINXCS K
1 MHOKHUTEIU, O CBO
KBaJPAaTHBIM YPAaBHCHUSIM R
- TpEXUsIeHa C OTpH]
86. |Pemienue ypaBHeHUIA, CBOASIIMXCS K .
1 Pasmarounsrii  |AUCKPUMMHAHTOM.
KBaJPaTHBIM YPAaBHCHUSIM
87. |Pemienue ypaBHEHUIA, CBOASIINXCS K vatepral
' P » CBOIAII 1 Onucvieams Ha TIP
KBaJPaTHBIM ypaBHeuHI/IHM nepeMeHHo 1 |

88. |Pemienue ypaBHEHUIA, CBOAAIIMXCS K 1
KBaJPaTHBIM YPAaBHEHUSIM Haxodums KopaH

89 PannoHanbHbIE ypaBHEHUS Kak Pa3IIMUHBIX BUIOB
MaTEeMAaTHYECKUE MOJIETN PEAIBHBIX 1 TIpHMEHSTH TEOpel
CHUTYaIUi IIpoexrop, TEOPEMY.

90 ParmonanbpHble ypaBHEHHUS KaK MPE3CHTAINA. BBImoJHATE pasino
MaTeMaTHYECKUE MOJIETU PEAIbHBIX 1 TpEXUWIEHA Ha MHO
CUTyallnu HaxonuTth KOpHH )

91 PaHI/IOHaJIBHI)IC YpaBHCHHA KaK CBOJIATCS K KBaJIpe

" |MaTemMaTH4ecKue MOJEIIN pealbHbIX 1
CHUTyalUK CocTtaBnsiTh KBAJIp
PauvonaneHbIe ypaBHEHUS KakK .

92. ! P Pasparounpii  |YPABHCHA,
MAaTeMaTHYECKUE MOJIETU PEAIbHBIX 1 P CBOJISIITNECS K KBA
CUTYalLUH ' SBJISIIOLIMECS MATE

03 PaunonaneHbIe ypaBHEHUS Kak peabHBIX CUTYALIL

" |MaTemMaTH4eCcKue MOJEIIN pealbHbIX 1
CUTYalUN
PaunonanbHble ypaBHEHUS KakK
94. P [IpoexTop,
MAaTeMaTHYE€CKUE MOJIETU PEAIbHBIX 1
o mpe3cHTanusl.
CUTYyalUH
. |Hayuutbca npume
95. |Koumponwvhas paooma Ne 6 no meme Pazpgatounsrit i p
N 1 3HaHUS, YMEHUS, E
«IIpumMeHeHHe KBAIPATHBIX YPaBHEHHU I » Marepua.
JISTEIbHOCTH.
IloBTOpEHUE U cucTEeMaTH3ANMS Y4eOHOr0 MaTepuasa. (7 4.)

96. |YmpaxHeHHs A7 MOBTOPEHUS Kypca 8 1 M O6006muUTH MPHOO]
KJlacca yMEHHUs 3a 8 Ki1ace

97. |YmpaxHeHHs A7 TOBTOPEHUS Kypca 8 1 JAM Hayuutbcs npume
KJlacca 3HaHUS, YMEHUS, E

98. |YmpaxHeHHs A7 IOBTOPEHUS Kypca 8 1 M JIeATCIIbHOCTH.
KJ1acca




99. |YmpaxHeHus ISl TIOBTOPEHHS Kypca 8 M
KJ1acca
100. |YnpakHeHus aJs MOBTOPEHUs Kypca 8 M
KJ1acca
101. |YnpaxHeHus aJs MOBTOPEHUs Kypca 8 M
KJ1acca
102. Pa3parounslit

Hrorosasi koHTpobHast padora Ne7

MaTepuall.




IHoypouHoe mi1anupoBaHue nmo ajaredpe B 9 kiacce

No C K Jatsl
oJiepKaHue 0JI-BO .
ypoka P IIPOBEACHNA O6opynoBanue OcHoBHbI€ BUbI yueOHOH AesrenbHoCcTU (YY)
(pa3nenbl, TEMbI) 4acoB
wiaH | Qakr
I'nasa |. HepaBencrBa. (20 yacoB)
1. |YucnoBble HEpaBEHCTBA 1
IIpoexrop, Pacnoznasams v TpUBOIUTH PUMEPHI YACIOBBIX
2. Yucnossle HEpaBEHCTBA 1 [Ipe3eHTalUA. HEpPaBEHCTB,
HEPABEHCTB C MEPEMEHHBIMH,
3. |YucnoBble HEpaBEHCTBA 1 Tpenasxepsr st JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM, TBOMHBIX
YCTHO I'0 CYETA. HEpaBEHCTB.
4, OCHOBHBIE CBOMCTBA YHCJIOBBIX HEPABEHCTB 1 [poexrop,
ITPE3CHTALINA. Dopmynuposame:
5.  |OcHOBHBIE CBOWCTBA YMCIIOBBIX HEPABEHCTB 1 Pazgarounsit onpedenenus: CpaBHEHUS ABYX UHCEIL,
Marepuai. pEIEHNUs HEPABEHCTBA C OJJHOM MEPEMEHHOM,
6. CrnoxeHue 1 yMHOKEHUE YHCIIOBBIX . TIpoexrop, PaBHOCHIIbHBIX HEPABEHCTB,
HEepaBeHCTB. OLCHUBAHNE 3HAUCHHUS Npe3eHTALH. pEeIIeHUs CUCTEMBbI HEPABEHCTB C OJIHOM MEepeMEeHHOH,
BBIDAKCHHA 00J1aCTH OIIPEIEIEHUS BEIPAKEHHS,
7 CrnoxeHue 1 yMHOKEHUE YU CIIOBBIX
) HCPaBCHCTB. OHeHHBaHI/Ie 3HAUYCHUA 1 C8OUCMBA YUCIIOBBIX HEPABEHCTB,
BBIPAXKCHUA PaznaToumbrit CIIOKEHUS U YMHOKEHUS YHCIIOBBIX HEPABEHCTB
8 CrnoxeHue 1 yMHOKEHUE YU CIIOBBIX MaTepuan
' HepaBeHCTB. OLEHUBaHKE 3HAYEHUS 1 Jloxazvieamsb: CBOMCTBA YHUCIOBBIX HEPABEHCTB,
BbIDAXKCHUA TEOPEMBI O CIIOKEHUU U YMHOKECHHUH YUCIIOBBIX
9. HepasencrtBa ¢ 0qHOM nepeMeHHOMU 1 HEpPABEHCTB.
IIpoexTop,
10. Pemenue HCPABCHCTB C OI[HOﬁ HepeMeHHOﬁ. 1 IIpe3CHTalUA. Pewams nTuHelHbBIE HEPABEHCTBA.
UucnoBbie MPOMEKYTKU
11. |PemeHue HepaBEHCTB C OJHOW MEPEMEHHOM. 1 PasyiaTouHbiii 3anuceIBaTh PEIICHUs] HEPABEHCTB U UX CUCTEM B BHJIE
HucnoBble IPOMEKYTKH MaTepHa YHCIOBBIX MPOMEXKYTKOB, 00bETUHEHUS,
12. |PemieHue HEpaBEHCTB C OJTHOW MEPEMEHHOM. 1 [IEPECEUCHHS YUCIOBBIX IIPOMEKYTKOB.
HucnoBble IPOMEKYTKH
13. |Pemienue HepaBEHCTB € OJHOM MMEPEMEHHOM. 1 Pa3aTounblit Pemates cucreMy HEPaBEHCTB C OJJHOM TIEPEMEHHOM.
HucnoBble MPOMEKYTKH Marepuan




Penrenne HepaBeHCTB C OJHOM IEPEMEHHOM.

OLIGHI/IBaTB 3HAYCHHEC BbIPpAXKCHUA.

14. 1 Pasnatounsiii
YucnoBele IPOMEKYTKU MaTepHa
v - N300pakaTe Ha KOOPIAMHATHON NPSIMOM 3aJJaHHbIE
CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM ITpoekTop,
15. . HEPaBEHCTBAMU YHCIIOBBIE IIPOMEKYTKHU
MEPEMEHHOM 1 Hpe3eHTALHSI.
16 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM T .
. - Ha>KCPhbl S
IIEPEMEHHON 1 PEHIEPB /UL
YCTHOIr'O CU€Ta.
C " = Paznarounsri
17. HCTEMBI J'IEIHCI/IHBIX HEPaBEHCTB C OJHOU 1 MaTepuan.
MIepeMEeHHON
18. |CucremMbl TMHEHHBIX HEPABEHCTB C OJTHOM 1
NCPEMCHHOU Pasnarounsiii
19. |CucreMbl TMHENHBIX HEPABEHCTB C OJHOU 1 Marepuan
MepEMEHHO N
KonrpoJsbHas padora Ne 1 mo reme ,
20. Tpenaxxépb st
«HepaBeHcTBa U CHCTEeMbI HEPABEHCTB C 1 "
o . YCTHOIr'O CU€Ta.
O/JHO¥i TMepeMeHHOii»
I'nasa Il . Kpagparnunas ¢pynkuusa. (38 yacon)
21 [ToBTOpEHME U paclIMpeHne CBEACHHI O . Tpoexrop,
yHKIMH Npe3eHTaIys.
[ToBTOpEHME U paclIMpeHUe CBEACHUH O 7
22. P p p A 1 Paznarounbiit Onucvisams noHATHE QYHKIUM KaK IPaBUIIa,
Qynkumn MaTepHall.
23. |IloBTOpEHME U paclIupeHe CBEACHUH O 1 Tpenaxépsr ast YCTaHaBJIMBAIOLICIO CBA3b MCKAY SJICMEHTAMU JIBYX
CTHOI'O CU€Ta.
(byHIfHHH Y MHO>KECTB.
24. |CsoiicTBa GyHKUIUU 1 IMpoexrop,
IIpE3CHTAl M.
25. |CoiicTBa GpyHKIUU 1 Pasnarounsrii Dopmynuposamo:
MaTepua.
26. |CsoiicTBa pyHKIUU 1 TpeHaxxépsl st onpeoenenusi:
YCTHOTO CYETa HyIs (yHKIHH;
27. |Kax moctpouTts rpaduk dyukimu y = kf(x), 1 ITpoekrop, ’
ecau n3BecTeH rpaduk yaknun y = f(x) TPE3CHTALHS.. POMEKYTKOB 3HAKOTIOCTOSHCTBA (DYHKIIMU; (PYHKIINH,
28. |Kak moctpoutsh rpaduk ¢pynkuuu y = Kf(x), 1 TpeHaxeps s BO3pACTAOIIEH (YOBIBAIONIEH) Ha MHOKECTBE;

ecau n3BecTeH rpaguk ynknun y = f(x)

YCTHOT'O CYETA.




29. |Kak mocrpouts rpaduk ¢pynkuuu y = Kf(X), ITpoekTop,
ecnu n3BecteH rpadux ¢pyakimu y = f(x) TIPEe3CHTALHS.
Kak moctpouts rpaduku GyHKIUH
1T
30. y=1f(x) + buy=1f(x + a), ecu u3BecteH POCKTOP,
IpE3EHTAIIHS.
rpaduk ¢pynkipm y = f(X)
Kak nmoctpouts rpaduku KLU .
31. _ P ip ¢ Py Pazngatounsrit
y =f(x) + buy =f(x + a), eciiu u3BecTeH
B MaTepua.
rpaduk pyukipm Y = f(x)
K i .
3 'iK ITOCTPOUTH ipa(bmm GbyHKIMMA PasaTouHbi
y =f(x) + buy =f(x + a), eciu u3BecTeH
" MaTepua.
rpaduk dpyukipm Y = f(X)
Kak noctpouts rpaduku GyHKIu
II
33. y =f(x) + buy = f(x + a), ecnu u3BecTeH POCITOP,
IIpE3eHTanUs
rpaduk ¢pyukipm y = f(X)
34. |KBagparuunas pyHkuus, e€ rpaduk u
CBOWCTBA Pazmarounsnii
35. |KBagparnunas pyukmms, e€ rpadux u Marepuail.
CBOMCTBA TpeHakEPBI 1151
36. |KBagparnunas pynkmms, e€ rpadux u YCTHOT'O CU&T
CBOWCTBA
37. |KBagparnunas pynkmwms, e€ rpadux u Ipoekrop,
CBOMCTBA IIPE3CHTALUS
KBanparuunas Kuus, e€ rpaduk u .
38. El P pyme pag Pa3pgatounbrii
CBOICTBa vaTeDIaL
39. |[KBagparuunas pynkmms, e€ rpadux u pHaiL.
CBOWCTBA
40. |KoutpoubHas paGora Ne 2 o reme: Pazpgarounsrit
«KBaaparuunas GyHkuus» MaTepua.
a1 Pemenue kBagpaTHBIX HEPABEHCTB
' IIpoexrop,
IIPpE3CHTAl M.
42 |PellcHIe KBaJPATHBIX HCPABCHCTB
TpenaxéEpsl 151
YCTHOT'O CYETA.
43. |PemeHue KBaJpaTHBIX HEPABEHCTB

Pa3zgaTounsiii

KBaJpaTHYHON (DYHKIINU; KBaJPAaTHOTO HEPABEHCTBA;

ceolicmea KBaIpaTUIHON (PyHKINH;

npasuia OCTPOCHHSI TPaGUKOB PYHKIIHHA ¢ TTIOMOIIIBIO

npeoOpa3oBaHuil Buja

) — f(x) +b;

f(xX) — f(x + a); T(xX) — kf(x).

Cmpoumo rpaduku GyHKIIUN C TTOMOIIBIO

npeoOpa3oBaHuil Buja

fX) = fx) + b;

fX) = ftx + @); f(x) — kf(X).

Cmpoums rpaduK KBaIpaTUYHON QPYHKIUH.

[To rpaduky kBaapaTHuHON (HYHKIIUU OMHCHIBATH €€

CBOMCTBA.

Onucvliéams CXeMaTUYHOE PacCIlOJIOKCHUC r[apa60nL1
OTHOCHUTCIIBHO OCH a6cu1/1cc B 3aBUCUMOCTH OT 3HaKa

cTapuero KOB(I)(I)I/ILII/IGHTEI U JUCKpUMHWHAHTA




44, |Pemuienue KBaJpaTHbIX HEPABEHCTB Marepual. COOTBETCTBYIOIIETO KBaAPATHOTO TPEXUWICHA.
45 Pemrenne kBagpaTHBIX HEPABEHCTB
' Tpenaxepel s Pewams xBanpaTHbIEC HEPABEHCTBA, UCIIOJIB3Ys CXEMY
YCTHOT'O CUETA.
16 PelleHne KBaPATHBIX HEPABEHCTH Pa3naTouHblii PacToJIOKEHHUs TapadoIIbI OTHOCUTEIIBHO OCH abCITUCC.
: Marepual.
Cucrembl ypaBHEHUH C ABYMsI IEPEMEHHBIMHU Onucvieamsb TpadUUECKUl METOT PEILICHUS] CUCTEMBI ABYX
47, IIpoexTop,
TpE3EHTAIIHS. ypaBHEHUH C ABYyMsI TIEPEMEHHBIMH,
48. |Cuctembl ypaBHEHUN C IBYMS IEPEMEHHBIMU METOJI MOJICTAHOBKH M METOJ CJIIOKEHUS [Tl PEIICHUS
= CUCTEMBI 1B ABHEHHI C IBYMs ITI€PEMEHHBIMU
49. |Cucrtemsbl ypaBHEHUH C IBYMS IIEpEMEHHBIMU HBYX YP ABYMAL TIep ’
Tpenaxe€psnl a4 OJTHO U3 KOTOPBIX HE SIBJISIETCS TUHECUHBIM.
50. |Cuctemsl ypaBHEHHUH C IBYMsI IEPEMEHHBIMH YCTHOTO cuéra.
Pa3gaTounnii
51. |Cucrembl ypaBHEHUI C IBYMS IEPEMEHHBIMU Matepual. Pewamu TexcTOBBIE 33/1a41, B KOTOPBIX CUCTEMA JIBYX
52. |Cuctemsbl ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU YPaBHCHHHN C ABYM MICPEMCHHBIMH ABIACTCA
MaTeMaTHYECKOM MOJIENBIO PEAIBHOTO MPOIECCa,
53 Pewrenne 3aga4d ¢ moMoOILBIO CUCTEM TpoexTop
: o o ’ Y MHTEPIPETUPOBATH PE3YIbTAT PEIICHUS CUCTEMBI
YPaBHEHUI BTOPOU CTENIECHU IpE3CHTAITNAL
54. |Pemienue 3agad ¢ mOMOIIBIO CUCTEM
ypaBHEHUI BTOPOU CTENIEHU
55. |Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM Tpenaxéprl ns
ypaBHEHUH BTOPOU CTENEHU YCTHOTO CHETa.
Perrenue 3a1a4 ¢ MOMOILBIO CUCTEM Paznmaro4nbiit
56. |ypaBHEHMI BTOPOW CTENEHU MaTcpuai.
Pemrenue 3aga4 ¢ moMOIIBIO CUCTEM .
57. CLICHHIC % AR VO OMIBIO CHCTE Paznarounsiin
ABHEHMI BTOPOM CTENEHU
YpaBHe opoH cTere Marepua.
KonTpoabHnas pabdora Ne 3 o reme: .
58. N . Paznatounsrit
«PeleHne ypaHeHUil U CHCTeM YPAaBHEHHUH
Marepua.

C ABYMS NNEPEMECHHBIMHN))




I'aasa IIl. DyieMeHTHI NpUKJIAAHOH MaTeMaTHKHU. (20 YacoB)

59, MaremaTtuueckoe MOJIEIUPOBaHHUE 1 ITpoexrop, IIpusooumov npumepwvl: MaTEMATUYECKUX MOJIEIEH
[IpE3CHTa . pEaIbHBIX CUTYalUH; IPUKIIAIHBIX 3a/1a4; TPUOINKEHHBIX

60. Maremaruyeckoe MOACITMPOBAHNC 1 TPCHZDKéPB{ AT BEJIMYMH; UCTIOJIb30BAHNSI KOMOMHATOPHBIX MPABHII CYMMBI
YCTHOTO cHeTa. Y TIPOU3BE/ICHHS; CITy4alHbIX COOBITHH, BKITIOUAs

61 Maremaruaeckoe MoJeIHpOBaHIE 1 Pa3znarounslit JIOCTOBEPHBIE H HEBO3MOYKHBIE COOBITHUS; OTIBITOB C
MaTepua. PaBHOBEPOSATHBIMU UCXOJaMH; IIPEJCTABIICHUS

62. IIpoueHTHBIE PaCUETHI 1 TIpoekTop, CTAaTUCTUUYECKUX JAHHBIX B BUJIE TaOJIUL], JUArpaMM,
Hpe3eHTalus. rpaduKOB; UCTIOJIb30BaHUS

63. |IIporeHTHBIE pacYETHI 1 BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOIINX SIBJICHUM.

64. |IIpoueHTHBIE pacUETHI 1 Pasnarounbiit Popmymuposams: N .
MaTepuai. onpeodenenus: aOCOMOTHON MOTPENTHOCTH, OTHOCUTEILHON

65. |IIpnOmmKEHHBIC BEIYHCIICHUS 1 MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHUS, HEBO3MOXKHOTO

66 [pu6IIKEHHbIC BBIYHCICHAS 1 TIpoekTop, COOBITHS; KIIACCUYECKOE OIPEJIEIEHNE BEPOSITHOCTH;

' IIPE3CHTAIIHSL. npaguna: KOMOMHATOPHOE MPaBUIIO CYMMBI,

67. OcHoBHbIE MpaBUIa KOMOUHATOPUKU 1 TpeHa)KépB'I' IS KOMOMHATOPHOE MPaBUJIIO TPOU3BEICHUS.
YCTHOTI'O CUETa. Onucvieams 3Talbl pellieHns TPUKIATHON 3a/1auH.

68. OcHoBHbIE MpaBUiIa KOMOUHATOPUKU 1 Pa3znaTounsii Tosachams u 3anucvigams GOPMYITy CIOKHBIX IPOLIEHTOB.
MaTepual. [TpoBOIUTH MPOLIEHTHBIE PACUETHI C UCTIOIB30BAaHHEM

69 OcHoBHbIE MpaBUIa KOMOUHATOPUKU 1 PaznaTounslii CJIOKHBIX IMPOLEHTOB.

’ Marepual. Haxooumwb TO9HOCTH IPUOTMHKEHUS TIO TaOIHIIE

70. |YacToTa ¥ BEPOATHOCTD CIIY4aifHOTO COOBITHS 1 IIpoekrop, NpUOIKEHHBIX 3HAYCHHUH BeTMYUHBI. cnonb30BaTh
IIPE3CHTAIINSL. pa3iauyuHble POPMBI 3aMUCU TPUOIMKEHHOTO 3HAYCHUS

71. |YacroTa U BEpOATHOCTH CIYy4aitHOTO COOBITHS 1 Pa3znaTounslii Bean4uHbl. OLleHnBaTh TPUOIIKEHHOE 3HAUCHUE
Marepual. BEJIMYMHBI.

72. |Knaccuueckoe onpeneneHue BEposiTHOCTH 1

73. |Knaccuueckoe onpenieneHue BEposiTHOCTU 1 ITpoekrop,
IIpe3CHTalUA.

74. |Knaccuueckoe onpeieneHrue BEposiTHOCTU 1 IIpoexrop,
IIpe3CHTaAlUA

75. |HavanpHble cBeIEHUS O CTaTUCTHUKE 1

76. |HavanbHble cBeOeHUS O CTATUCTUKE 1 1Iposoodumps OMBITHI CO CTydyaltHBIMU HicxoaaMu. [10sSCHATE 1
IIpoexTop, 3aMKCHIBaTh POPMYITY HAXOXKIEHUS YaCTOThI CITyYaitHOrO

77 HauanpHBIE CBC€ACHHA O CTATUCTHUKE 1 mpe3cHTal M. coObITHs. ONHUCHIBATE CTaTUCTUYCCKYIO OLICHKY BCPOATHOCTHU

Cﬂy‘laﬁHOFO COOBITHSL. HaXOZLI/ITB BCPOATHOCTD cnyqaﬁﬁor (8}




COOBITUSA
B OIBITAX C PABHOBEPOSTHBIMH HCXOJAMH.
Onucwiéams 3TANbl CTATUCTUYECKOTO UCCIIEIOBAHUA.

PaznaTounslii
78. |KonTpoabHasi padota Ne 4 o Teme: MATEDHA OdopmitsiTh nHDOPMAITUIO B BUAE TAOIHUI] U JHATPAMM.
«JIeMEeHThI MPUKJIATHOH MATEMATUKH» P W3pnekaTh MHGOPMALIUIO U3 TaOIUIl U quarpaMM. Haxoauts u
IIPUBOAUTH NPUMEPHBI UCITIOJIB30BaHUA CTATUCTUYCCKUX
XapaKTCPUCTUK COBOKYITHOCTU AAHHBIX: CPECAHEC 3HAUCHUC,
MOJIa, pa3Max, MeJIMaHa BEIOOPKU
79. |Yucnosble NOCIEI0BATEILHOCTH IIpoexkrop, Ilpusooumsv npumepwl: NOCIEN0BATEIBHOCTEN; YUUCIOBBIX
IpE3EHTALUS. MOCJIEZIOBATEIbHOCTEHN, B YACTHOCTU apu(PMETHUYECKOU U
80. |YucioBble mocie0BaTeIbHOCTH Pazmato4nbIit reOMETPUYECKOMN MTPOTPECCHit; UCIIOIB30BAHMS
MaTrepuall MOCIIEIOBATEIBHOCTEN B PEAIbHOM KU3HU; 3a/1a4, B
81. |Apudmernueckas nporpeccus IIpoexrop, KOTOPBIX pacCMaTPUBAIOTCSI CYMMBbI ¢ OECKOHEUHBIM
PC3CHTANUS. YHCJIOM CJIara€MbIX.
82. |ApudmeTnyeckas nporpeccus Onucvieams: TIOHATHUS TIOCIIETOBATEIIFHOCTH, YIeHA
. MOCJIEI0BATEIILHOCTH; CIIOCOOBI 33/ TaHHsI
83. |ApudmeTHyeckas Mporpeccus Pasgarounsrii T10CIIe/IOBATEIHHOCTH.
MaTcpHaj Bviuucname 4iieHsl IOCIEI0BATENLHOCTH, 3aJaHHON
84. | Apudwmernieckas nporpeccus (GopMyII0#i N-TO YsIeHa UK PEKYPPEHTHO.
C — Dopmynuposams.
85. yMMa N IEPBBIX YICHOB apu(PMETUUECKOMN IIpoekrop, onpedenenus.: apuMETHIECKON POrPecCr,
IPOrpeccuu IPE3CHTAIIHNS. " .
. — FEOMETPUYECKON IPOTPECCHH;
86. |Cymma N TIEBBIX HICHOB apUPMETHIECKOH 5 Cc601iCMEa YICHOB TEOMETPUUECKOH U apu(pMeTHIECKOH
MIPOrPECCUu Pa3znaTounsrii nporpeccuit
87. |Cymma N nepBbIX 4IEHOB apupMeTHIECKON MaTepuan 3adasams aApUbMETHIECKYIO H TEOMETPHYECKYIO
porpeccnn IPOrPECCHU PEKYPPEHTHO.
88. |['eomerpuueckas nmporpeccus TIpoexrop, 3anucvieamo u nosicrusmo GOPMyIIsl 0OILETO YICHA
TPESCHTAMA. apu(pMeTHYECKOH ¥ FeOMETPHYECKO TPOrpeccHii.
89. |l'eomerpnueckas nporpeccus p . 3anucvieams u 0okazvieams. HOPMyYIIBI CyMMBI N IIEPBBIX
a3aTOYHBIN . . N
. YJIEHOB apu(PMETUUYECKON U TEOMETPUUYECKOM MPOTpeccuit;
90. |['eomerpuueckas mporpeccus MaTepuan o
(bopMyITbI, BEIpAXKAIOLIUE CBOWCTBA YJICHOB
= apuMeTHUuecKoi 1 reOMETPHUUECKON MPOTPECCHIA.
91. |Cymma N nepBbIX YWIEHOB F€OMETPUUECKON IIpoexTop, N, o
Buiuucnams cymmy 6eCKOHEUHOM reOMeTpUIeCcKOn
IIPOrPECCUU MIpE3EHTaLUS. .
= = MIPOTPECCUU, Y KOTOPOU
92. |Cymma N nepBbIX YWIEHOB F€OMETPUUECKON Paznatounsrit 1q|<1
OPOrPecCUr Marepua b '
— — pencTaBiIsaTh OECKOHEUHBIE IEPUOUUYECKUE APOOH B
93. |Cymma 6eckOHEYHOI reoMeTpHIeCcKOi IIpoexTop, BHLIE OGBIKHOBEHHBIX

nporpeccuu, y Kotopoii | q | <1

mpe3cHTal M.




IIpocsemenne, 2010.
VY cTHBIC 3aHATHS IO MAaTEMATHUKE B CTAPIIUX Kilaccax.
[Toco6ue nnsa yuurens.A. 1. Kononos/ «Ctonetue»/Mockaa,

1997

94. |Cymma 6eCKOHEYHOM reOMEeTPHIECKOM 1 Paznarounsii
Iporpeccuu, y KotTopoii | g | <1 Marepua
05. |KouTpoubHas padora Ne 5 mo Teme 1 Paznarounsrit
«YucioBbIe MOCTe10BATETLHOCTH Marepua
IMoBTOpeHue u cucreMaTH3anus yueoHoro marepuaia. (7 4.)
96. |YmpaxxHeHus I HOBTOpEHUs Kypca 9 O600muTh NPHOOPETEHHBIE 3HAHNS, HABBIKU U YMEHMSI 32
KJacca 1 AM 9 knacc.
97. |Ynpaxsaenus ans nosropenus kypea 9 1 M Hayunrtsca TPHMEHATE nproOpeTeHHbIC 3HAHUS, YMECHHUS,
Kacca HaBbIKHW, B KOHKPCTHOU ACATCIIBHOCTH.
08. |YmpaxHeHUs 11 TOBTOPEHUS Kypca 9 1 M
Ky1acca
99. |YmpaxHeHUs 11 HOBTOPEHUS Kypca 9 1 M
Kiracca
100. | YopaxHeHus 1J1st IOBTOPEHHS Kypca 9 1 M
Kiacca
101. | YopaxHeHus 1J1st IOBTOPEHHS Kypca 9 1 M
Kiacca
102. HTorosasi KOHTpoOJILHas1 padoTa Ne6 1 PaspatoHpiH
MaTepHal.
4. Oo6omaroriee MOBTOPEHUE B Kypce anreOpbl OCHOBHOM
VI1l. Onucanne y‘lﬁﬁHO — METOAMYECKOI0 M MAaTEPHAJIBbHO - IKOJIBI/ E.A.CeMeHKo/KpaCHQHap;Ky6]—‘y, 2002
TEXHHYECKOro olecreyeHUus 00pa3oBaTeIbLHOM 5. OCHOBBI CTATUCTUKH U BEPOSITHOCTH/
AeATeTbHOCTH E.A.bynumoBud/Mocksa: poda, 2008
6. Maremartuka B pedycax, KpOCCBOpIax, YaiHBOP/IAX,
IleyaTHble mocoOus: kpunrtorpammax, 7 kinacc/C.C.Xynanasa/Mocksa: [lIkonbHas
npecca, 2003 («bubnuoreka xxypHana «MaTemaTuka B
denepabHBIA TOCYIapCTBEHHBIN 00pa30BaTEIbLHBIN IIKOJIE» BBIM.23)
CTaHIapT O01IEr0 00pa3OBaHUS. 7. Iuuypun JI.®. 3a ctpanuniamu yaeOHUKa anreOpbl/
HpI/IMepHBIe ImporpaMMsbl OCHOBHOI'O o01iero O6pa30BaHI/I5L .H(DHI/I‘-IypI/IH — M: HpOCBCIHeHHe, 1991.
Maremarnka.-(CtaHIapT BTOPOTO MOKOJICHHs).-M: 8. ®opmupoBaHWE BEIYHCIUTEIHLHBIX HABBIKOB HA YPOKaX

MmaTteMaTuku 5-9 knaccel/H.H. Xnesnrox/ M.:Mnekca, 2011
JIMHNSA YUeOHO-MEeTOAMYEeCKNX KOMILIEKTOB aBTOPOB




. Anrebpa — 7 kiacc: y4eOHUK JIs yHaIuxcst
oO1ieo0pa3oBarenbHbIX yupexaeHui/ A.I'. Mep3isik,
B.b.ITonouckuii, M.C.Sxup. — M.: Benrana — I'pad, 2012.

. AnreOpa — 7 kjacc: AMIaKTHYECKUE MaTepHallbl: Tocooue
JUISL yJaiuxcst 001eo0pa3oBarenbHbIX yupexxaenui/ A.L .
Mepansk, B.b.ITonouckuit, E.M.Pabunosuu, M.C.Sxup. —
M.: Bentana — I'pad, 2013.

. Anrebpa — 7 knacc: metoauueckoe nocooue/ E.B.bymko, A.T'.
Mep3snsik, B.b.Ilononckuit, M.C.Akup. — M.: Bentana —
I'pad, 2013.

. Anrebpa — 8 kacc: y4eOHUK IJIs yHaIuxcst
oOmreoOpa3oBareabHbIX yupexaenuit/ A.I'. Mep3isk,
B.Bb.ITonouckwuii, M.C.Sxup. — M.: Benrana — I'pad, 2012.

. Anrebpa — 8 Kmacc:IuIaKTHIeCKUe MaTepUalbl: TOCOOHE TSI
ydamuxcs o01eo0pa3oBaTeIbHbIX YUPEKACHUN/
A.I''Mep3nsk, B.b.Ilonouckuii, E.M.Pa6unosuu, M.C. SIkup.
— M.: Benrana — I'pad, 2013.

. Anrebpa — 8 kiacc: metoauueckoe nocooue/ E.B.byiko, A.T'.
Mep3snsik, B.b.ITononckuit, M.C.Akup. — M.: Bentana —
I'pad, 2013.

. Anrebpa — 9 xacc: y4eOHUK JJIs yHIaIIuXCs
o01eo0pa3oBaTenbHBIX yupexaeHui/ A.I'. Mep3isik,
B.b.Ilononckuit, M.C.Axup. — M.: Benrana — I'pad, 2014.

. Anrebpa — 9 kJacc: TMIaKTHYECKUE MaTepHalIbl: TTOCOOHe
JUTSI yJaruxcsi 001eo0pa3oBaTebHbIX YUpEKICHU/
A.I''Mep3nsk, B.b.Ilonouckuii, E.M.Pabunosuu, M.C. kup.
— M.: Benrana — I'pad, 2014.

. Anrebpa — 9 knacc: metoauyeckoe nocooue/ E.B.bymko, A.T.
Mepznsk, B.B.ITonouckuit, M.C.SAxup. — M.: Bentana —
I'pad, 2014.



Texunueckue cpeactea oovuenus (cpeacrsa UKT)

1. HoytOyxk.

2. WHTepakTuBHas A0CKAa.

3. MynbTUMeIUIHBIA TPOEKTOP.

4. DVD — nucku .

JdeMOHCTpALMOHHBIE IOCO0UHA
1. Monaenu reoMeTpuuecKkux Quryp.
2. PaznmatouHblil MaTepuan mo pasjaesiaMm aireopsl 7-9 ki
VIII. [Inanupyemblie pe3yJibTaThl H3yYeHHs Y4eOHOT0 MpeaMeTa «AJiredopa»
Ilo oxonuanuu uzyuenuss Kypca y4awuiicsi O0ANCeH yMemsp:

e Aureobpa -7/

Hcnonvzosams ipu pelIeHUN MaTEMAaTHUECKUX 3aJ1a4, X 00OCHOBAHUH M TIPOBEPKE HAWJICHHOTO PEIICHHUS 3HAHUE O:
- HaTypaJbHBIX, LIEJBIX, PAIIMOHATIBHBIX, UPPALIMOHAIBHBIX, JEUCTBUTEIBHBIX YUCIIAX;

- CTEINEHU C HAaTYypaJIbHBIMU MOKAa3aTEIsIMU U UX CBOMCTBAX;

- OJHOYJICHAX W MpABWJIAX JICHCTBUN C HUMU;

- MHOTOWICHAX Y MpaBHJIaX ACUCTBUN C HUMU;

- dopmyiax COKpaEHHOIO0 YMHOXEHHS,

- TOXKJIECTBAX; METOJIaX JOKA3aTeJIbCTBA TOXKIECTB;

- JIMHEWHBIX YPABHEHHUIX C OJJHOM HEU3BECTHOM U METOAAX UX PELICHUS,

- CHUCTEMax JABYX JIMHEWHBIX YPABHEHHM C JBYMsI HEU3BECTHBIMU U METOJIaX UX PEIICHUS.
- BbINOJHAMY IEUCTBUS C OJJTHOWICHAMH U MHOTOYICHAMU;

- Y3HA8amb B BEIPAXKEHUAX (POPMYIIBI COKPAIIEHHOTO YMHOKECHUS U IPUMCHSTH UX;

- PAacK1aobl8ams MHOTOUJICHBI HA MHOXKUTEH;

- 8bINOJIHAMb TOXKIIECTBEHHBIC TPEOOPA30BAHUS LIEIBIX ANTeOPANIECKIX BRIPAKCHHUI;

- 00Ka3vl8ams MPOCTEUIIINE TOKIECTBA;

- HaxXoO0ums YUCJIO COYETAaHUN U YUCIIO pa3MEIICHUI;

peuiams JTMHEWUHBIE YPABHEHUS C OJHOM HEU3BECTHOM;



- peuamsb CUCTEMbI ABYX JIMHCWHBIX ypaBHCHI/II\/'I C ABYMsA HCU3BCCTHBIMHU MCTOJOM IIOACTAHOBKH WM MCTOJOM aﬂre6panqec1<oro

CITIOKCHMUS,

- pewiamsb TEKCTOBBIC 33J1a4 C TIOMOIIBIO TUHEHHBIX YPAaBHCHUH U CHCTEM;
- HaxoOums PEIICHUS «KU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIIOIB3YIOTCS MAaTeMaTHUYCCKUE CPEJICTBA;
- co30aeams TPOAYKT (pe3ynbTaT TMPOEKTHOM JAEATEIBbHOCTH), [JIs M3Y4YCHUS M OMHCAHUS KOTOPOr0 HCIOJIb3YIOTCS

MaTeMaTUUYCCKUC CPpCACTBA.

yMemdb PeoOPa30BbIBATH ANreOpandecKre BhIPAKEHUS, pellaTh YPaBHEHUS ¢ OJHON NEPEMEHHOMT;

Haxooums 00J1IacTh onpeeneHuss QyHKIUHU, CTPOUTh FPaPUKU MPSAMOIN NPOMOPLHUOHATBHOCTH U IMHEHHON (QyHKIUU;
8bINOIHAMY IEUCTBUS HAJl CTETIEHSIMU C HATYpaJbHBIMU NTOKa3aTESMH;

8bINOIHAMb CIIOKEHNE, BBIMUTAHUE U YMHOKEHHE MHOTOWICHOB, PACKIaJAbIBATh MHOTOUYJIEHBI HA MHOKHUTEIH;

npumensams HOPMYIIbI COKPAIIEHHOTO YMHOXKEHHS B MPE0OPA30BAHUSIX 1IEJIBIX BRIPAXKECHUN B MHOTOWICHBI U B PA3JIOKECHUU
MHOTOYJICHOB Ha MHOXHUTEIH;

ymemosb peUIaTb CUCTCMbI JIMHECHHBIX ypaBHGHI/II;'I C ABYM: ICPCMCHHBIMHA U ITPUMCHATD UX IIPHU PCINCHHUUN TCKCTOBBIX 3a1d4.

e Auredpa -8

Hcnonvzosams IpU pellicHAN MaTeMaTHYECKHUX 3a71a9, UX 000CHOBaHWH U TIPOBEPKE HAWIEHHOTO PEIICHUsT 3HAHHE O:
- anreOpanyeckor IpoOu; OCHOBHOM CBOMCTBE IpOOH;

- MpaBWJIaX JCUCTBUH C alreOpandecKuMHu JpoOsiMHu;

- CTEMNEHSX C [ETBIMU TIOKa3aTeNsIMU U UX CBOMCTBAX;

- CTaHJapTHOM BHJIE YHCIIA;

- QyHKIHAX y =kx+b, y=x2, y= K , IX CBOMCTBaX U rpadukax;
X

- TIOHATUHU KBAJPATHOTO KOPHS U apU(PMETHIECKOTO KBaIPATHOTO KOPHS;

- CBOMCTBaX apu(hMEeTUYECKUX KBAIPATHBIX KOPHEH;

- QyHKIMH Y = /X , €€ cBOMCTBAX U rpaduKe;

- (opmyse st KOpHEH KBaApaTHOTO YpaBHEHHUS,

- TeopeMe Buera s npuBe€HHOTO M OOIIET0 KBAAPATHOTO YPaBHEHHUS,

- OCHOBHBIX METOJAaX PELICHHs LEJbIX PAalMOHAIBHBIX YPABHEHHMM: METOJE PA3JIOKEHHS HAa MHOKHUTEIN W METOAEC 3aMEHBI

HEU3BECTHOM;

- METOJIE PEIICHUs IPOOHBIX PAIIMOHATBLHBIX YPaBHEHUMH;
- OCHOBHBIX METOJIaX PEUICHUSI CUCTEM PAlIMOHAJIbHBIX YPABHEHUM.
- cokpawams anredpanydeckue a1poou;



- 8LINOHAMY APUPMETHUECKUE ACHCTBUSA € aNreOpandecKuMu Ipoosimu;

- UCNONBL306aMb CBOMCTBA CTENEHEH C LIEJIbIMU NIOKA3aTENIIMU IIPY PELLICHUU 3a7a4;
- 3anucvléamyp YUCiIa B CTAHJAPTHOM BHUJE;

- 8bINOJIHAMb TOXKJIECTBEHHbIE TPE0Opa30BaHUs PAlMOHAIBHBIX BbIPAKEHUM;

. k .
- cmpoums rpaguku QyHKIMH y =kx+b, y=x?, y =— U HCIOJIB30BaTh UX CBOICTBA IIPHU PEIICHUH 3a/1a4;
X

- guluucaAmy apuMeTHIECKe KBaJpaTHble KOPHHU;
- npumeHsms CBOUCTBA apu(PMETUUECKUX KBAJAPATHBIX KOPHEH MPU PEIICHUH 3a/1a4;
- cmpoumb rpapuK QYHKIIMU Yy = /X ¥ HCIOJIb30BaTh EF0 CBOWCTBA NIPU PENICHNH 33/1a4;
- peuiams KBaJpaTHbIE YPaBHEHNS,
- npumensams TEOpeMy Buera npu pelieHuu 3anad;
- pewiams 1EJIbIC PALIMOHATBLHBIC YPABHEHHUSI METOJIOM PA3JIOKEHUSI HA MHOXKUTEIIU U METOJIOM 3aME€HbI HEU3BECTHOM;
- pewamsb IPOOHBIE YpaBHEHUS;
- pewiamsb CUCTEMBI PAllUOHAIIBHBIX YPaBHECHUH;
- peuiams TEKCTOBBIC 3a]1a4l C TOMOIILIO KBAJPATHBIX U PAIUOHAIBHBIX YPABHEHUHN U UX CUCTEM;
- HaxoOums PEIICHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aa4, B KOTOPBIX HCIOJIB3YIOTCS MaTeMaTHUECKUE CPEJICTBA;
- co30asamb TPOAYKT (pe3ydbTaT TMPOEKTHON MJESATENbHOCTH), IS MW3YYCHHS M OMNHCAHUS KOTOPOTO HCIONb3YIOTCA
MaTeMaTHYECKUE CPEICTBA.
— YMETb BHITIOJIHATH TOXKIECTBEHHBIE ITPE0OPA30BaHUS PALIMOHAIBHBIX BBIPAKEHUN;
— HMETh NMPEJCTaBICHUE 00 UPPALMOHATBHBIX YHCIIAX, YMETh BBITIOJIHITH MPEe0Opa30BaHUs, COACPKAITUX KOPHHU;
— YMETh pellaTh KBaJApaTHbIE YPABHEHHUS, PALIMOHAIBHBIE YPABHEHUS U IPUMEHSTh UX K PEUICHUIO 33/1aY;
— YMETh peuiaTh JIMHEWUHbBIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CUCTEMBI;
— TPUMEHSATH CBOWCTBA CTETICHHU C LIEJTIBIM MTOKA3aTEIeM B BRIYMUCICHUSX U MPE0Opa30BaHUSAX;
— WMETh HauaJbHBIC MPECTABICHUS O COOpE U TPYNIUPOBKE CTATUCTHUECKUX JAHHBIX, UX HATJISIAHONW MHTEpPNPETAIHH.

o Aureopa-—9

Hcnonvzoeams py pellIeHUN MaTEMAaTUUECKUX 3a/1a4, UX OOOCHOBAaHUH U MIPOBEPKE HAWJIEHHOTO PEIICHHS] 3HAHUE O:
- CBOWCTBAaX YMCIIOBBIX HEPABEHCTB;

METO/IaX PELICHUS JUHEUHBIX HEPABEHCTB;

CBOMCTBAX KBAaJPATHYHON (YHKIINU;

METO/IaX PELICHUS KBAJIPaTHBIX HEPABEHCTB;

METO/I€ UHTEPBAJIOB JJIsl PEICHHS PAlMOHAJIBHBIX HEPABEHCTB;



MCTOJaxX pCHICHNA CUCTCM HCPABCHCTB,

CBOMCTBax ¥ rpaduke GyHKIHH y = X" TPU HATYpaJIbHOM N,

OIPEACICHUH U CBOMCTBAaX KOPHEH CTEIECHU N;

CTENEHSIX C pallMOHAIbHBIMU MTOKA3aTeNsIMU U UX CBOMCTBAX;

OIpEJICTICHUH U OCHOBHBIX CBOMCTBAX apu(PpMETUUECKOM nporpeccuu; popmyse Ajis HAX0XKICHUS CYMMbI €€ HECKOJIbKUX MEPBbIX

YJICHOB;

- OIPEAEJICHUH U OCHOBHBIX CBOMCTBaX reOMETPUUECKOM nporpeccuu; popmyie sl HaXOKIEHUSI CYMMBbI €€ HECKOJIbKUX MEPBbIX
YJICHOB;

- (popMyIie 1151 CyMMbl OECKOHEYHOU F€OMETPUYECKOM MPOTrpeccuu co 3HaMEHaTeNeM, MEHBIIIUM 110 MOAYIIO €UHUIIBL.

- Ucnonvzo6ams CBOMCTBA YHCIOBBIX HEPABEHCTB sl MPEOOpPa30BaHUs HEPABEHCTB;

- 00Ka3bl8amdb MPOCTEHIINEe HEPABEHCTBA;

- peuiams TUHEWHbIE HEPABEHCTBA;

- cmpoums TpaduK KBaIpaTUYHON (QYHKIIMU U UCTIONB30BATh €ro MPHU PEIICHUH 3a]1ay;

- peuiams KBapaTHbIE HEPABEHCTBA;

- peuiams palvOHAJbHbIE HEPABEHCTBA METOJIOM HHTEPBAJIOB;

- peuiamb CUCTEMBI HEPABEHCTB;

cmpoums Tpaduk QyHKIHH y = X" MPU HATYpaTLHOM N ¥ MCIIOJIB30BATh €ro IIPH PEIICHUH 3a7ad;

Haxooums KOPHU CTETICHH N;

UCNONIb308aMb CBOMCTBA KOPHEH CTENIEHU N IIPH TOXKJIECTBEHHBIX MPE0Opa30BaHUIX;

HaxoOoums 3HAYCHUS CTCIICHEH C pallMOHAJIBHBIMU TIOKa3aTCIISIMH,

peuiams OCHOBHBIC 3a1a91 HAa apU(PMETHICCKYIO U TEOMETPHUICCKYIO IIPOTPECCHH;

Haxooums CyMMy O€CKOHEYHOH TeOMETPHUECKOM MPOTrPECCUHU CO 3HAMEHATEJIEM, MCHBIIIUM 10 MOJIYJIIO ¢IHHHMIIBL;

HaxoOoums PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a7a4, B KOTOPBIX UCIIOJIB3YIOTCS MaTEeMAaTHYECKHUE CPEJICTBA;
coz0asams TPOAYKT (pe3ynbTaT MPOSKTHOW JEATEIbHOCTH), [JII M3YYCHHS HM OIHCAHHUSI KOTOPOTO HCIIOJIb3YIOTCS
MaTeMaTH4YEeCKHUE CPEJICTBA.



