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Pabouast mporpamMma yueOHOTO Kypca 9A.b KJIACCOB COCTAaBJIEHA C yYETOM

CJIEYIOIIUX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. 3akon «O6 o6pazoBanuu B POy» Ne 273-D3, npunst ot 29 nexabps 2012 1.

2. denepanbHbIN TOCYIaPCTBEHHBIA 00pPa30BaTENbHBIN CTAHAAPT OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPKICHHBINA IpUKa3oM MuHUCTepcTBa 00pa3oBaHus B HayKu Poccuiickoi
Deneparuu ot 17.12.2010 Ne 1897 (nanee — @®I'OC ocHOBHOI0 00111ero 00pa3oBaHusi);

3. denepanbHBIA IepeueHb YYCOHUKOB, PEKOMEHIYEMBIX K HCIIOIh30BAHUIO TIPU PEeATU3aluU

MMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0  00pa30BaTeIbHBIX MPOrpaMM HauyaIbHOIO

00111er0, OCHOBHOT'O 00IIIeT0, CPEeAHEr0 00IIero 00pa30BaHus, YTBEPKICHHOTO IIPUKA30M

MunuctepcTBa npocenienus Poccuiickoit @enepanuu ot 23.12.2020 Ne766.

4. Pabouast mporpamma 1o anredpe it 9 kiacca cocTaBiieHa Ha OCHOBE aBTOPCKOM MPOrpamMMbl

npeaMeTHou muHun cucteMbl Y MK «Anroputm ycnexa» MaTtemaTuka : paboduie mporpaMmsl :

5—11 xmaccet /M52 A. T'. Mepansik, B. b. ITononckuit, M. C. Skup, E. B. bynko. — 2-e u3n.,

nepepad. — M. : Benrana-I'pad, 2017. —164 c. Ucnons3yemsiii YMK BrITtOUaeT: yaeOHUK AJIs

obmieo0pa3oBarenbHBIX K1accoB Aunreopa. 9 knacc. A.I'. Mep3isik, B.b. TTononckuii, M.C.

Sxup . — M.: Benrana-I'pad, 2019r

5. Yue6Ousiit mnan ['BOY mikoma Ne 15 na 2023/2024 yu.rog.

ITosicHuTENBLHAA 3aNIHCKA

JlanHasi mporpaMMa OpHEHTHpOBaHa Ha Y4eOHO-METOAMYECKUN KOMIUIEKT «Amnrebpa. 9
kjace» aBTopoB A.I'. Mepainsika, B.b. Ilononckoro, M.C. flkupa. IIporpamma paccuntana Ha 4
yaca B Henemwo, Bcero 136 wuacoB (34 Hemenu) U COOTBETCTBYET (enepanbHOMY
rocyJ1IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIapTy OCHOBHOTO 0011ero o0pa3oBaHUsl.

[Iporpamma mo anrebpe cocraBieHa Ha ocHoBe DyHIaMEHTAIBHOTO SApa COJEp>KaHUs

obmiero oOpa3oBaHHs, TPEOOBaHWI K pe3ysbTaraM OCBOCHHUs 00pa3oBaTCILHOUN MPOTpaMMBbI
OCHOBHOTO OO0IIero o0pa3oBaHUs, MPEACTABICHHBIX B (eAepalbHOM TOCYIapCTBEHHOM
00pa3oBaTebHOM CTaHAApPTEe OCHOBHOTI'O OOIIero 0Opa3oBaHMA, ¢ YU4ETOM MPEEMCTBEHHOCTH C
MPUMEPHBIMH TIpOTpaMMaMH JUIsl HA4aJabHOTO 0O0Iero oOpa3oBaHusl MO MareMaThke. B Hel
TaKk)KE€ YYHUTHIBAIOTCS JIOMUHUPYIOIIME UACH W IOJOXKCHHUS MPOTPaMMBI  Pa3BUTHUS U
dbopMUpOBaHUS YHUBEPCAIBHBIX Y4E€OHBIX IEHCTBHI AJii OCHOBHOTO 00IIero obpa3zoBaHUS,
KOTOphIe  OOecrmeynBaloT  (OPMUPOBAHHWE POCCHUUCKON  Tpa)IaHCKOW  HISHTHUYHOCTH,
KOMMYHHUKATHBHBIX KadeCTB JIMYHOCTH M CIOCOOCTBYIOT (OPMHUPOBAHHUIO  KITHOUYEBOU
KOMIETEHIIMH — YMeHUs y4umscs. 3HAYUTENbHOE BHUMaHHE B U3JIOKEHUU TEOPETHYECKOTO
MaTepraiga Kypca YACNSIeTCS €ro MOTHBAIMH, PACKPHITHIO CYTH OCHOBHBIX TOHSTHU, WJICH,
MeTo10B. OOy4eHHe MOCTPOCHO Ha 0a3ze TEOpHH Pa3BUBAIOMICTO OOYYEHHS, YTO JOCTUTAETCS
OCOOCHHOCTSIMU U3JIOKEHUSI TCOPSTHUYECKOTO Marepuaia W YIPOKHCHUSIMH HAa CpaBHEHHE,
aHajgu3, BBIJICIICHUE TJIABHOTO, YCTAHOBJCHHE CBs3EH, KiIaccupukamnuioo, o000IIeHne u
cuctemaruzanuio. Oco00 aKIEHTHUPYIOTCS COJAEp)KAaTeIbHOE pACKPBITHE MaTeMaTHUYeCKHX
MOHITHUM, TOJKOBAHHME CYIIHOCTH MaTeMaTHUYECKUX METOJOB U O0JIaCTH WX MTPHUMEHEHHS,
JEMOHCTpalMsl BO3MOXKHOCTEM MPUMEHEHHsS TEOPETUYECKUX 3HAHUW IS pellieHus
pa3HOOOpa3HBIX 3a/ad MPUKIAJAHOTO XapakTepa, HANpUMEp pEIIeHUs TEeKCTOBBIX 3ajad,
JICHS)KHBIX W TPOIEHTHBIX PAacYEéTOB, YMEHHE IOJIb30BAThCS KOJUYECTBEHHON HHQOpMAIIUEH,
MPEJICTABIICHHON B pa3iuuHbIX (opmax, ymMeHme 4uTarh rpaduku. Oco3HaHHE OOIIETo,
CYILIECTBEHHOT'O SIBJIIETCS OCHOBHOM 0a30il JUIsl pelieHusl ynpakHeHud. BakHO mpUBOIUTH
JIETAIbHBIC TTOSCHEHUS K PEIICHUIO0 THUITOBBIX YIPAKHEHWHA. DTUM PacKPBIBAETCS CYyTh METOJA,
MOJX0Ja, TWpPEeNIaracTcsi aJIrOPUTM WM DBPUCTUYECKAs CXeMa pelIeHHs yIpakKHeHUU
ONPEAENEHHOIO THIIA.



W3ydeHre MaTeMaTHKU Ha CTYIIEHH OCHOBHOTO OOIIET0 00pa30BaHus HAIIPABICHO Ha
JTOCTHKCHHE CIICTYIOIINX IeJIeH:

dbopMUpOBaHHE TPEICTABICHUA 00 HIIEIX W METOJaX MATEeMAaTUKH KaK YHUBEPCAJIbLHOTO
A3bIKa HAYKM M TEXHUKH, CPEICTBA MOJEIMPOBAHUSA SBJIICHUN U IpoleccoB. B npouecce
n3yyeHuna anrebpbl GopmmUpyeTCA NIOTUYECKOE U aNrOPUTMUYECKOE MbILLIEHME, A TaKXKe
TaKMe KayecTBa MbILUEHUA, KaK CUa U TMOKOCTb, KOHCTPYKTUBHOCTb U KPUTUYHOCTD. [nA
ajanTauMmM B COBpEMEHHOM MHPOPMALLMOHHOM ObLLECTBE BaXKHbIM PpaKTOpOM ABAAETCA
dopMMpoBaHME MATEMATUYECKOTO CTUAA MbILLIEHUA, BKIOYAtOWEro B ceba MHAYKLUMIO U
Aefykumio, 0b606lWeHne W KOHKPeTU3auuio, aHaivM3 U CUHTEe3, KnaccupuKauuio w
cucTemaTtusaumio, abecTparnposaHue U aHanoruio.

OOyuenue anrebpe OaéT BO3MOXKHOCTb IIKOJBHHUKAM HAYYHUTHCS IUIAHUPOBATH CBOIO
JeATEIbHOCTh, KPUTHUYECKH OIICHUBATh €€, NPUHHMATh CaMOCTOSITEIbHBIC DEIICHHS,
OTCTauBaTh CBOM B3IJIAABI U Y6C)KILCHI/I$I.

B mpouecce m3ydeHus anreOpbl MIKOJIBHUKM YYaTCsl HM3JIaraTb CBOM MBICIH SICHO H
HCYCPIIBIBAIOIIIC, HpI/IO6peTaIOT HaBbIKM 4YETKOTO U T'paMOTHOI'O  BBIIIOJIHCHUA
MaTEMATUYCCKUX SaHHCCﬁ, IIpu OSTOM HCHOJIB30BAHUC MATCMATUUYCCKOTO sA3bIKA
[IO3BOJIAET Pa3BUBATh Y YYAIIUXCA I'PAMOTHYIO YCTHYIO U IIMCEMEHHYIO PEYb.
3HaKOMCTBO C HCTOpPHEH pa3BUTUSI anreOppl Kak HayKu (GOPMHPYET Y ydaIluXcs
npezcTaBiIeHus 00 anredpe Kak 4acTH 0OIIEUeT0BEYeCKOM KYIbTYpHI.

(dbopMHpOBaHUE Ka4eCTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY ISl TIOJTHOIICHHOW JKU3HU B
COBPECMCHHOM O6HICCTBC, CBOMCTBEHHBIX MaTEMaTHYECKOU ACATCIIBHOCTHU:. SCHOCTU U
TOYHOCTH MBICIIA, KPUTUYHOCTH MBIIUICHUS, WHTYHMIIMH, JIOTHYECKOTO MBIIUICHUS,
JJIEMEHTOB  QJITOPUTMMYECKOM  KYJbTYPbI,  IPOCTPAHCTBEHHBIX  IIPEICTABIICHU,
CIOCOOHOCTH K MPEOIOICHUIO TPYIHOCTEH;
BOCIIMTAaHUC KYJIbTYPhI JINYHOCTH, OTHOILICHUS K MaTeMaTHUKE KaK K qacTu
00IIeYeTIOBEUECKON KYJIbTYPbI, HTPAIONICH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.
Nzyuenune anredprl B 9-0M Ki1acce OCHOBHOW IIKOJIBI JTA€T BO3MOKHOCTh 00yUYarOIIUMCs

AOCTHUYD CICAYIOMIUX PE3yJabTAaTOB Pa3BUTUA:

B TUYHOCNMHKHOM HAIIPABJICHHUUN !

1) BocmuTaHWE POCCUICKOW  TpPa)KJTaHCKOH  HMICHTHYHOCTH: MNATPUOTH3MA,

yBakeHUs K OTe4ecTBY, OCO3HAHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHUE
MHPOBOU HAYKH;

2) OTBETCTBEHHOC OTHOIICHHE K YYCHHUIO, TOTOBHOCTH U  CIIOCOOHOCTH

00yJarnmxcsa K cCaMOpPa3BUTHIO M CaMOOOpPa30BaHHUIO HA OCHOBE MOTHUBALIUM K
00Yy4YEHHUIO ¥ TIO3HAHHUIO;

3) 0COo3HaHHBINA BHIOOpP M MOCTPOCHUE NaJbHEHIICH WHAMBUAYATbHON TPACKTOPUHU

oOpa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpe Mpodeccuil u npodeccuoHanbHbIX
MPEAIIOYTEHHUI C YYETOM YCTOWUYMBBIX IMO3HABATEIbHBIX HHTEPECOB, a TAKXKE Ha
OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOUICHHS K TPYAY, PA3BUTHE OIbBITA
y4acTHUsl B COLUAIIBHO 3HAYUMOM TPY/JIE;

4) yMeHHE KOHTPOJUPOBATH MPOIECC U PE3yJIbTaT YYeOHOH M MaTeMaTHYeCKOU

ACATCIIBHOCTH,

5) KPUTUYIHOCTb MBIINUJICHHSA, HWHHUIMATUBA, HAXOAYUBOCTb, AKTHBHOCTL IIPU

PCUICHNN MaTEMAaTHYCCKUX 3a1a4.



B MemanpeaMemHOM HallpaBJICHUU:

1)

2)

3)

4)

5)

6)

9)

YMEHHE CaMOCTOSATEIBHO OINpEIeNiaTh IEeJIU CBOEro OOydYeHHUs, CTaBUTh U
dbopmynupoBath 1715 ce0s HOBbIE 3a7a4H

B yuébe:
® pa3BUBaTh MOTHUBBI W  HMHTEPECHl  CBOEH  TO3HABaTEIbHOU
NEeSATeIbHOCTH,

® YMEHHE COOTHOCUTH CBOM JCHCTBUSA C IUIAHUPYEMBIMHU PE3yJIbTaTaMHU,
OCYILECTBJISITh KOHTPOJIb CBOEH JEATEIBbHOCTH
B IIPOLECCE JOCTHKEHUS PE3YIbTaTa:
®  OMNpENEeNATh CIIOCOOBI ACHCTBUM B paMKax MPEII0KEHHBIX YCIOBUM U
TpeOOBaHUI;
® KOPPEKTHPOBAaTh CBOU JEUCTBUA B COOTBETCTBHUU C W3MEHSIOLIEHCS
CHUTYyaIUEH;
YMEHHE ONpEeAeNsITh MOHATUSA, CO3/4aBaTh O0O0OOILIEHHs, YCTaHaBJIMBATH
aHaJOruM, Kilaccu(PUIUpoBaTh, CaMOCTOSATENbHO BBIOMpPATh OCHOBAHUS U
KPUTEPUHU JUIs KJIacCU(pUKALIHHY;
YMEHHE YCTaHABJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH JIOTHUECKOE
paccyXxJeHue, yMO3aKJItoueHne (MHIYKTUBHOE, IeIYKTUBHOE U MO aHAJIOTHH) U
JenaTh BBIBOJIbI;
pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCHOJB30BAHUS HH(POPMALMOHHO-
KOMMYHHMKallMUOHHBIX TEXHOJOTHIl;
NepBOHAYaJIbHbIE MPEACTaBICHU 00 HAEsIX MU O METOJaXx MaTeMaTHUKU Kak 00
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEACTBE MOJEIUPOBAHUS SABICHUN
Y IIPOLIECCOB;
yMEHHE BUJETh MaTEMAaTUUECKYIO 3a7a4y B KOHTEKCTE IPOOJIEMHON CUTYalllH B
JIpYTUX NTUCHUIUIMHAX, B OKpY)KAIOLel KU3HU; YMEHUE HaXOJUTh B Pa3IMYHbIX
UCTOYHUKAX HMH(POpPMaALMI0, HEOOXOIUMYIO JJisi pEeUIeHUS MaTeMaTUYeCKUX
npoOjeM, U TpeAcTaBisATh €€ B MOHATHOW (opMme, NPUHUMATH pEUIEHUE B
YCIOBHUSIX HEMOJHOW WM HU30BITOYHOM, TOYHOW UM BEPOSITHOCTHOM
uH(popManuu,
YMEHHE MOHMMAaTh M HCHOJb30BaTh MAaTEMaTUYECKUE CPEICTBA HArJIAIHOCTH
(rpaduku, TaOAMIBI, CXEMbl W Jp.) AJIS WUIIOCTPAIlMU, WHTEpPIpETalnH,
apryMeHTalluH;

10) ymeHue BBIABUTATh THIOTE3bl TNPH  PCIICHWW  3ajJaud, [OHUMAaTh

HEO0OXOMMOCTb UX MPOBEPKH;

11) moHUMaHKE CYIIHOCTH aTOPUTMUYCCKUX MPEANUCAHUN 1 YMEHUE JIEHCTBOBATh

B COOTBCTCTBHU C IMPCAJIOKCHHBIM aJITOPUTMOM.

B npedmemHOM HammpaBJICHHUU:

BblnyCKHUK Hay4YuTcs B 7-9 kjaccax (U1 UCIOJIb30BaHUS B TTOBCEIHEBHOM KU3HU U

o0ecrieueHUs] BO3MOYKHOCTH YCIEUIHOIO MPOAOJKEHUs oOpa3oBaHHMA Ha 0a30BOM
YpOBHE)

nemenmul meopuu mMHolcecme u MamemamuyuecKkoul 102uKu

® OHCpI/IpOBaTI) Ha 0a30BOM YPOBHC TIOHATHAMU: MHOXKCCTBO, J3JICMCHT MHOXXCCTBA,
IMOAMHOKCCTBO, IPUHAJIC)KHOCTD,



3a/1aBaTh MHO>KECTBA [IEPEYUCIICHUEM UX DJIEMEHTOB;
HaXOJIUTh IepecedyeHue, 00beMHEHNE, IOAMHOXKECTBO B POCTEHIINX CUTYaLUX;
IIPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI IS TOATBEPKACHUS CBOMX BBICKA3bIBAHUN.

B nosceonesnoti srcusnu u npu usydenuu Opy2ux npeomemos:

WCIIONIh30BaTh TpaUUecKOe MPEICTABICHHUE MHOXECTB JUIsl ONMHUCAHHUS pPeaTbHBIX
MIPOIIECCOB | SIBJICHUH, TIPH PEIICHUH 3a7a4 IPYTUX YIeOHBIX MPEIMETOB.

Yucna
palroHaIbHOE YHCIIO, apu(PMETHUSCKUI KBaIpaTHBIN KOPEHB;
OIICHUBATh 3HAUYCHHUE KBAJPATHOT'O KOPHS M3 MOJIOKUTEIHHOTO 1I€JIOT0 YHCIa;
pacro3HaBaTh PalHOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA;
CpaBHUBATH YHCIIA.

B nosceonesnoli scusHu u npu usydenuu Opyeux npeomemos:.

OIICHUBATh PE3yJIbTaThl BHIYMCICHUHN TIPU PEIICHUH MTPAKTUYECKUX 3a/a4;

BBITIOJIHSITH CPABHEHUE YKCEI B PEAIbHBIX CUTYAIUAX;

COCTaBIIAITh YMCJIOBBIE BBIPAKECHHSI NMPHU PELICHUU MPAKTUUYECKUX 3a]ad M 3ajad u3
JIPYTUX y4eOHBIX IPEIMETOB.

Toowcoecmeennvle npeodpazoeanus
UCIIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXEHHUS (KBaapaT CYMMBI, KBaJpaT
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JJIsl YIPOIICHHs BBIYUCICHU 3HAUCHUN BBIPAKEHUH;
BBITIOJIHATh  HECIOXKHBIE MpeoO0pa3oBaHusl  APOOHO-IMHEHHBIX  BBIPAKECHUM U
BBIPKEHUH C KBAJIPATHBIMU KOPHSIMH.

B nosceonesrolti scusHu u npu uzydenuu Opyeux npeomMemos:

MMOHUMAaTh CMBICII 3aIICH YKCJIa B CTAHAAPTHOM BHJIE;
OTEepHUpPOBaTH HA 0A30BOM YPOBHE MOHSATUEM «CTAaHJIAPTHAS 3aITUCh YUCIIa.

Ypasnenusn u nepasencmea
OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMU: PABEHCTBO, YMCIOBOE PaBEHCTBO,
YpaBHEHHUE, KOPEHb YPaBHEHHUs], pELICHUE YPABHEHNS,
IIPOBEPATH CIIPABEIMBOCTD YUCIIOBBIX PABEHCTB;
pemiath KBaJpaTHble ypaBHEHUS 10 (popmysie KOpHEW KBaJpaTHOTO ypaBHEHUS;

B nosceonesnoti scusnu u npu usydenuu Opy2ux npeomemos:

COCTAaBJIATH U pCIIATh JIMHEHHBIC YpPpaBHCHHUA IIpU PCHICHHUHA 3a/1a4, BOZHHUKAIOIIHUX

B JIPYTHX y4EOHBIX MpeIMeTax.

Dynukyuu
Haxoaute 3HaueHne QyHKIMH [0 3alaHHOMY 3HAUYEHUIO apryMEHTa;
HaXOJUTh 3HAUEHHE apryMEHTa MO 3aJaHHOMY 3HAaYeHUIO0 (YHKUHUU B HECIIOKHBIX
CUTyalUsIX;
OIPENEIATh IIOJIOXKEHUE TOYKH 0 €€ KOOpAMHATaM, KOOpPAMHATBI TOYKH II0 €€
IIOJIOXKEHUIO HAa KOOPJANHATHOM IIJIOCKOCTH;
1o rpauKy HaXOJUTh 00JIACTh ONpeesIeHNs, MHOKECTBO 3HAUCHUM, HYU (YHKIUH,
OPOMEKYTKH  3HAKOMOCTOSIHCTBA, IMPOMEXYTKM  BO3pacTaHus H  yOBbIBaHUS,
HanOoJblIee ¥ HAaNMEHbIIIee 3HaYeHUS (PYHKIINU;
CTpOUTH TpaduK TUHEHHON QYHKINH;
MPOBEPSATH, SABISETCS JM JaHHbIN rpaduk rpadukoM 3aaHHON GyHKUIUU (JIMHEHHOM,
KBaJPaTUIHOMN, 0OpaTHON MPOMOPIIMOHAIBHOCTH);



OHpCI[CJIHTb HpI/I6J'II/DKCHHBIe 3HAYCHUSI KOOpI[I/IHaT TOYKHU HepecequI/m Fpa(bI/IKOB
dynkimii;

B nosceonesnoti scusnu u npu usydenuu Opy2ux npeomemos:

MCIOJIb30BaTh IpaMKH peajbHBIX MPOLIECCOB M 3aBUCUMOCTEMN JJI ONpPEAENEHUs UX
CBOMCTB (HauOoJplIE€ M HAaWMEHbIINE 3HAYCHMsI, MPOMEXKYTKH BO3pacTaHUs U
yObIBaHMsI, 001aCTU MOJOKHUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.11.);
UCIIOJIb30BAaTh CBOMCTBA JIMHEHHON (YHKUIMU U €€ rpa@uK MpU PELICHUU 3anad u3
JPYTruX y4eOHBIX PEIMETOB.

Texcmoevie 3a0auu
PemaTth Hecno)XKHbIE CIOXKETHBIE 3314l pa3HbIX THUIIOB Ha BCE apH(PMETHUYECKHE
JICUCTBUS,
CTPOMTH MOJIEb YCIOBHUS 3a/1aut (B BUJE TaOIMIIbI, CXEMbI, PUCYHKA UJIM YpaBHEHHUS),
B KOTOPOH JaHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBS3AHHBIX BEJIMYUH, C LEJIbI0 TOMCKA
pelIeHys 3a1a4u;
OCYILIECTBJISITh CIIOCOO IMOKMCKAa PELICHMs 3a7aud, B KOTOPOM PACCYKICHHE CTPOUTCS
OT yCJIOBHUSA K TPEOOBAHMIO WJIK OT TPEOOBAaHUS K YCIOBHIO;
COCTaBJIATH IJIaH pELIeHUS 3aauu;
BBIJIEJIATH ATAIbl PEIIECHUS 33/1a4H;
MHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3YNbTATHI B 3a/1a4€, UCCIE0BATh IIOJYUYEHHOE
pellIeHre 3a/1a4H;
pelaTh HECIOXKHBIE JJOTUYECKUE 3aJa4l METOJOM PACCYXKICHUIA.

B nosceonesrolti scusHu u npu uzydenuu Opyeux npeomMemos:

BBIJIBUTaTh THUIOTE3bl O BO3MOXKHBIX MPEIETbHBIX 3HAYCHHUSX HMCKOMBIX B 3ajade
BEIIMYUH (JIeN1aTh MPUKUIKY).

Hcmopus mamemamuxu
OnucelBaTh OTAENBHBIE BBIJAIOIIMECS PE3YIbTaThl, MOJYYEHHBIE B XOJ€ Pa3BUTHUS
MaTEeMAaTHKU KaK HAyKH,
3HATh NMPUMEPHl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OT€UECTBEHHOU
Y BCEMUPHOW UCTOPUEN;
MMOHUMATh POJIb MAaTEMATUKH B pa3BUTHH Poccum.

Memoowvr mamemamuxu
BeiOupate mnOAXOASAIIMN HM3YYCHHBIM METOJ JUJIi PEIICHHsS W3YyYCHHBIX THIIOB
MaTeMaTHYECKHUX 3aJ1a4;
[IpuBoaMTH, TpPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B  OKpY’Karolleu
JIEUCTBUTEIIBHOCTH U TTPOU3BEICHUSIX UCKYCCTBA.

BhINyCKHUK NMOJYYMT BO3MOKHOCTh HAY4YUThCsl B 7-9 kJjaccax (s oOecriedeHus

BO3MOXXHOCTH YCIICITHOTO MPOJMOJDKEHUs oOpa3oBaHus Ha 0a30BOM U YIUIYyOJICGHHOM
YPOBHSIX)

dnemenmol meopuu MHOIHCECHIE U MAMEMAMUYECKOT I02UKU
MHO’KECTBO, XapAaKTEPUCTUKHA MHOXKECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE U
0ECKOHEYHOE MHOXECTBO, MOJAMHOXKECTBO, MPUHAAIIEKHOCTh, BKIIIOUEHHE, PABEHCTBO
MHOKECTB;
n300pakaTh MHOXKECTBA U OTHOILLIEHHE MHOKECTB C MIOMOIIBI0 KPYroB Diiepa;



OTIPEICNIATh PUHAJIC)KHOCTh JJIEMEHTa MHOXKECTBY, OOBEIMHEHUIO U MEPECEUCHUIO
MHOXECTB;

3aJ]aBaTh MHOKECTBO C TTOMOIIBIO MIEPEUUCIICHHUS JIEMEHTOB, CIIOBECHOTO OITMCAHMS,;
OTIEpUPOBATH MOHSATUSMHU: BBICKA3bIBAaHUE, HCTHHHOCTh M JIO)KHOCTH BBICKA3bIBAHWSI,
OTpHIIAHWE BBICKA3BIBAHUI, ONEpAIMX HAJ] BHICKA3bIBAaHHMSIMH: W, WIH, HE, YCIOBHBIC
BBICKA3bIBaHUSI (MMIUTMKAIIAHN);

CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHU.

B nosceonesnoli scusHu u npu uzydenuu Opyeux npeomMemos:

CTPOUTD ICIIOYKHU YMOSaKJ'IIOLIeHI/Iﬁ Ha OCHOBC HUCIIOJIb30BAHH:A IIPABUJI JIOTHKH;
HCIIOJIBb30BAaTh MHOXECTBA, oncpanuunu C MHOXECTBaAMU, 10,4 Fpa(i)I/I‘ICCKOC
NpCACTABJICHUC I OIMMCAHUA PCAIbHBIX MMPOLIECCCOB U SIBJICHUM.

Yucna
*  OmnepupoBaTh MOHATHSMH: MHOKECTBO HATYpPaJIbHBIX YMCEJI, MHOXECTBO IIEJIBIX
YuCcel, MHOXECTBO pAIlMOHAIBHBIX YKCEJ, HPPALMOHATBLHOE YHUCIO, KBAaJAPATHBIN
KOpPEHb, MHOKECTBO JICICTBUTENIBHBIX YHCEN;
*  BBIIOJHATH OKPYIJICHUE PAIMOHAIBHBIX YUCEI C 3aJaHHOW TOYHOCTHIO;
*  CpaBHUBATh pallMOHAIbHBIC U UPPALIMOHAIBHBIE YUCIIA;
*  MPEACTaBJIATH PAllMOHATIHLHOE YHUCIIO B BUJIC JECATHYHON APOOH

B nosceonesnoti scusnu u npu usydenuu Opy2ux npeomMemos:

MPUMEHSITH MPaBUiia TPUOIMKEHHBIX BHIYUCICHUN TIPU PEIICHUH MPAKTHYECKUX 33]1a4
U peLICHUH 3a7a4 JPYTUX y4eOHBIX MPEIMETOB;

BBHITIOJIHATH CPABHEHHE PE3YJIHTATOB BHIUYMCIICHUN MPU PEIICHUN MPAKTUYECKUX 3a7aY,
B TOM YHCJI€ PUOTUKEHHBIX BIYUCIICHU;

COCTAaBIIATh M OLICHUBATH YUCIIOBBIC BBIPAKECHHS MIPH PELICHUU MPAKTUUCCKUX 33729 U
3a/1a4 U3 IPYyruX y4eOHBIX MPEIMETOB;

3aMUCHIBATh U OKPYTJISATh YUCIIOBBIC 3HAYCHUS PEATbHBIX BEJIMYHH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUSI.

Toowcoecmeennvle npeodpazosanus
packiaIpIBaTh HA MHOYKHTEITH KBAJPATHBIH TPEXUJICH,
BBHITIONHATE TPEe0Opa3oBaHUs JIPOOHO-PAIIMOHATLHBIX BBIPAXKEHUN: COKpaIeHUE
nIpoOeli, IpUBEICHHE alreOpandecKkux apoOeit K o0meMy 3HaMEHATelo, CI0KCHHE,
YMHOXEHUE, JIeJICHUE anredpandeckux ApoOel, BO3BeeHUE alreOpandeckoit Apoou B
HATYpaIbHYIO U OTPUIIATETILHYIO CTETICHbD;
BBITIONHSATH IPE0OPa30BaHUs BRIPAKEHHUH, COACPKAIINX KBaIPATHBIE KOPHHU;
BBIJICTISATh KBAJApPAT CyMMBl WJIM PA3HOCTH JIByWICHA B BBIPAKCHHSX, COJCPIKAIIAX
KBaJIpaTHBIC KOPHH;
BBITIONHSATH IPE0OPa30BaHUS BRIPAKEHUH, COACPKAIINX MOIYIb.

B nosceonesnoti scusnu u npu usydenuu Opy2ux npeomemos:

BBITIOJHATE TpeoOpa3oBaHusl anreOpandyeckuxX BBIPAKEHUN NpH pELIEHUU 3ajay
JPYruxX y4eOHBIX MPEIMETOB.

Ypasnuenusn
OnepupoBaTh TOHSATUSIMHU: ypaBHEHHWE, KOPEHb YpPaBHEHHS, PABHOCHJIHHBIC
ypaBHEHHsI, 00JIACTh OTPE/ICIICHNUS YPABHCHHUS;



pemarh KBaJpaTHbIC YPABHEHUS U YPABHEHHUsI, CBOJUMBIE K KBAJPATHBIM C IIOMOIIBIO
TOKIECTBEHHBIX MPeo0pa3oBaHU;

pemarh JpoOHO-ITMHENHbIE YPABHEHNUS,

pemaTs IpOCTEUIINE HPPAMOHAIbHBIE YPABHEHUS;

pelaTh ypaBHEHUs CIOCOOOM pa3JIoKEHHsI HA MHOYKUTENU U 3aMEHbI IEPEMEHHOI;
pelaTh HECJI0KHbIE KBaApPaTHbIE YPABHEHHUS C [IAPAMETPOM;

penaTh HECIOKHbBIE CUCTEMBI JIMHENHBIX YPAaBHEHUM C IApaMETPAMH.

B nosceonesnoli scusHu u npu uzydenuu Opyeux npeomMemos:

COCTaBJATh WU pelIaTh KBaJgpaTHbIE YpPAaBHEHWUS, YpaBHEHUs, K HUM CBOJAILIUECS,
CHUCTEMBI JINHEHHBIX YpaBHEHUM, IPU PEIICHUU 3a]1a4 APYTUX YUYCOHBIX TPEAMETOB;
BBITIOJIHATh OILEHKY MPaBIOMOJ00MS pe3yJbTaToOB, MOJY4YaeMbIX MPU PEIICHUH
JMHEWHBIX U KBAJPaTHBIX YPaBHEHUU U CUCTEM JINHEWHBIX YpPaBHEHUMN IPHU PELICHUU
3a/1a4 Ipyrux y4eOHbIX MPEIMETOB;

BBHIOUPATh COOTBETCTBYIOIIME YpPAaBHEHUS, WM HMX CHUCTEMBI IS COCTaBIICHUS
MaTE€MaTHYECKON MOJIeNIN 3aIaHHON peajJbHOM CUTYyalluy WIN NPUKIaJHON 3a7a4H;
YMETh HHTEPIPETUPOBATh MOJYYEHHBI NpPU PEIICHUH YPAaBHEHUS, WIH CHUCTEMBI
pe3yJbTaT B KOHTEKCTE 3aIaHHOM PEaIbHOM CUTYAIMU WJIW NMPUKIATHON 3a1a4H.

Dynukyuu
OnepupoBaTh MOHATHAMH: (DYHKIMOHAIbHAS 3aBUCUMOCTb, (YHKIHA, Tpaduk
GyHKIMYU, CHOcOoObl 3alaHus (PYHKIMHM, apryMEHT W 3HaueHue (QyHKUMH, 00JacTh
OnpesesieHnss W MHOXKECTBO 3HadeHMH (YHKIUHM, HYIU QYHKIUH, HTPOMEXYTKU
3HAKOIOCTOSIHCTBA;
CTpOUTh TpaUKH KBaApaTUYHOM (QYHKIUH, O0OpaTHON MNPONOPLUHMOHAIBHOCTH,
GyHKIUM BHOA: ¥ = VX |
uccienoBaTh QYHKIUUIO 10 €€ rpaukKy;
HaXOJWTh MHOXECTBO  3HAa4eHHUH, HYJIM, MPOMEXKYTKH  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJ[paTU4YHOMN (PyHKINY;

B nosceonesnoti scusnu u npu usydenuu Opy2ux npeomemos:

WUTIOCTPUPOBATH C MOMOIIBIO IpaduKka pealbHYyI 3aBUCHUMOCThH WM IPOLECC MO UX
XapaKTepUCTHKAM;

UCTOJIb30BaTh CBOWCTBA M IpadUK KBaJPaTUUHON (QYHKIUHM MpPU PELICHUM 3a7ad W3
JIPYTUX y4eOHBIX IPEIMETOB.

Hemopua mamemamuku
XapaKkTepu30BaTh BKJIAJl BEIAIONINXCS MAaTEMAaTHKOB B Pa3BUTHE MATEMATUKH M MHBIX
Hay4yHBIX o0JacTeil;
MOHHMMATh POJIb MAaTEMaTUKHU B pa3BUTHU Poccun.

Memoovr mamemamuru
HNcnonb3yss  M3y4eHHBIE  METOJbBI, IPOBOJWTH  JIOKA3aTE€JIbCTBO,  BBIITOJHATH
OIIPOBEPIKECHHUE;
BBHIOMPATh M3YYEHHBIE METOJABl W WX KOMOWHAIIMHU JJISI PEIICHUS MaTeMaTUUYeCKHX
3a/]a4;
WCIIOJIb30BaTh MAaT€MaTUYECKHME 3HAHUS JUIl OINKMCAHUSA 3aKOHOMEPHOCTEW B
OKpYXKaroIleH JENCTBUTEIBHOCTH U TPOU3BEACHHSAX UCKYCCTBA;
MPUMEHSTh TPOCTEUIIINE MPOTPAMMHBIEC CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELIEHUHA MATEMATUYECKUX 3a]1a4.



Coneprxkanue Kypca ajaredopsl 9 kiacca

1. Hepasencmea.

UucnoBsle HEpAaBEHCTBA M MX CBOMCTBA. [louneHHOE ClOKEHHE M YMHOXEHUE
YHCIIOBBIX HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI.

OcHnosHasi  yenb — O3HAKOMHUTH YUaIIUXCsl C NMPUMEHEHHUE: HEPaBEHCTB s
OLICHKM 3HAY€HU BBIPAXKEHUH, BbIpaOOTaTh YMEHHE PELIATh JUHEHHBbIE HEPABEHCTBA C
OJIHOHM TepeMeHHOM M uX cucTeMbl. CBOWMCTBA YHMCIOBBIX HEPABEHCTB COCTABJISIOT TY
0a3y, Ha KOTOpPOW OCHOBAaHO pEIICHHE JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
TeopeMbl 0 MOWIEHHOM CJIO)KEHUH U YMHOYKEHUU HEPABEHCTB, HAXOJUTh IPUMEHEHUE
IIPY BBITIOJTHEHUH TPOCTEHIINX yIPAXKHEHUH Ha OIIEHKY BBIPAXCHHH 110 METOy TPAHHII.
BBoasiTcss  moHsTHsT  aOCONIOTHOW  TMOTPEIIHOCTH M TOYHOCTH  MPUOIMKEHUS,
OTHOCUTEJIbHOW TMOTPENIHOCTU. YMEHUs TMPOBOJUTH JCAYKTUBHBIE PACCYKICHHS
NOJIy4alOT pa3BUTHE KaK MpU JOKA3aTENbCTBAX YKA3aHHBIX TEOpEM, TaK M MpHU
BBITIOJTHEHUH YIIPAXKHEHHH Ha JOKa3aTeIbCTBA HEPABEHCTB.

B cBs3u c pernieHreM JHHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JaeTcs
NOHATHE O YHUCIOBBIX MPOMEXKYTKAX, BBOJISATCS COOTBETCTBYIOLME Ha3BaHUS U
o0o3HaueHus. PaccMOTpeHHIO cHCTEM HEPaBEHCTB OJHOM NEPEMEHHOW MpEeIIecTBYET
03HAKOMJICHHE YYAIIUXCS C MOHSATUSMU NIepeceueHuss U 00beAMHEHHSI MHOMXKECTB.

[Ipu pemeHun HEPaBEHCTB UCIIOJIB3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPAaBEHCTB,
KOTOpBIE Pa3bsSCHIIOTCSA Ha KOHKPETHBIX NpuMepax. Ocoboe BHUMaHUE CIeAyeT yAETUTh
0oTpabOTKEe YMEHHsI pelIaT MpoCTeHIe HepaBeHCTBa Buaa ax>bh, ax<b, ocTaHOBUBIIKCH
CHeIuaNnbHO Ha ciiydae, korjaa a <0.

B oro0il Teme paccmaTpuBaeTCs TaKKE pEIICHWE CUCTEM JBYX JIMHEWHBIX
HEPABEHCTB C OJHOM MEPEeMEHHOW, B YaCTHOCTH TaKUX, KOTOpBIE 3alUCaHbl B BUJE
JTBOMHBIX HEPABEHCTB.

2. Keaopamuunasn pynkuus.

Oyukuus. CoiicTBa pyHkuuid. KBaapaTHeiil TpexuieH. Pa3noxeHune KkBaapaTHOro
TpexwieHa Ha MHoOxuTenu. PyHkuus y = ax® + bx + c, ee cBoiicTBa M rpaduk.
CrenenHast GyHKIHA.

OcHosHnasi  yenb — PACIIUPUTH CBEJCHUS O CBOMCTBaX (YHKIUH, 03HAKOMUTH
y4daluxcs co CBOMcTBaMu U rpadukoM KBapaTUYHON QyHKIuuU. |

B nHauane Tembl cuctemartuzupyrooTcs cBeaeHus o (QyHkuusax. IloBropsrorces
OCHOBHBIE TOHSTHUS: (YHKIUS, apryMEHT, O00JIacTh ompejesneHus (YyHKIUU, Trpaduk.
JlatoTcsi TOHATUS O BO3pAacTaHUM M yObIBAaHUU byHKINH, MIPOMEKYTKaX
3HAKOIMIOCTOSIHCTBA. TeM caMbIM co3gaeTcsi 6a3a JJisi YCBOCHHS CBOMCTB KBaIpaTUYHON
U CTeNeHHOW (YHKIMA, a Takke i JanbHeimero yriyoneHus (yHKIIMOHATBHBIX
Npe/ICTaBICHUH MpU U3YYEHUH Kypca aJireOpbl M Hayall aHajIu3a.

[loaroToBUTENBHBIM LIATOM K M3YYEHUIO CBOMCTB KBaJApaTHMYHON (QyHKIMU
SBIISICTCSI TAKXKE PACCMOTPEHHE BONpOCAa O KBAJAPATHOM TPEXUWICHE U €ro KOpHSIX,
BBIJICJICHUN KBaJpaTa JIBy4JeHa M3 KBAJIPAaTHOTO TPEXUWICHA, PA3I0KEHUU KBaJAPATHOTO
TpeXuieHa Ha MHOKUTEIH.

W3ydenne kBagpaTWYHON (YHKIIMM HAYMHAETCS C PACCMOTPEHUS (PyHKIUH y =
ax?, ee CBOHCTB M o0coOeHHOCTEH TrpaduKka, a TaKkKe JAPYIMX YacTHBIX BHJIOB
KBaZIpaTUUHON (QyHKuMM — QyHkmui y = ax®> + b, y = a (x - m)2. Dtu cBeneHus
UCIOJIb3YIOTCS. TIPU U3YYEHUU CBOMCTB KBaApaTUYHOW (YyHKIMHU oO1ero Buaa. BaxHo,
4TOOBI yYaluecs HOHSIH, 9To rpaduk GpyHKIMU y = ax? + bX + ¢ MOXKeT ObITh MOMydYeH
u3 rpaduka QyHKIMU y = ax’ ¢ HOMOINIBIO JBYX HapaUIeNbHBIX IIEPEHOCOB. IIpreMbl



nocrpoenus rpapuka QyHkuum Y = ax?> + bx + ¢ oTpabaThiBarOTCd Ha KOHKPETHBIX
npuMepax. [Ipu s3ToM ocoboe BHUMaHUE CleAyeT YACIUTh (POPMUPOBAHUIO Y yUYaIUXCA
YMEHHS YKa3bIBaThb KOOPJAWHATHI BEPIIMHBI Mapaboibl, €€ OCh CUMMETPUH, HAIPABICHUE
BETBEH mapaldoJIbl.

[Tpu u3yueHun 3Toil TeMbl JajibHENIIee pa3BUTHE MTOJYyYaeT YMEHUE HAXOAUTh 110
rpaduKy IPOMEXYTKH BO3pacTaHus M yObIBaHMS (YHKIMH, a TakXe HNPOMEXYTKH, B
KOTOPBIX (DYHKLIHS COXpPAHSET 3HaK.

VYuyamecs 3HaKOMSTCS CO CBOMCTBaMU cTeeHHON (yHKIUHM y = X" IPH YETHOM U
HEUYETHOM HAaTypajJbHOM IOKa3aTene 1. BBoauTcs monstue KopHs N-ii crenenu. OHu
NOJIy4aloT MPEJCTaBICHUE O HAXOKJIECHUU 3HAYEHUN KOPHS C MOMOUIbIO KaJIbKYJISTOpA,
pUyYeM BbIpaOOTKa COOTBETCTBYIOIINX YMEHUI HE TpeOyeTcs.

3. Hepasencmea c 00noil nepemennoi

Llensle ypaBHeHus. [[poOHbIe pannoHanbHbIE ypaBHeHUs. HepaBeHcTBa BTOpOI
CTEIIEHU C OJHOM NIepeMeHHOM. MeTo1 MHTEPBaJOB.

Ocnoeénas yenb — CUCTEMAaTU3UPOBATh U OOOOIIUTH CBEICHUS O PEUICHUN LIEIIBIX
U JApOOHBIX palMOHAIBHBIX YPABHEHHI C OJHOW mepeMeHHOU, cpopMupoBaTh yMEHUE
pelaTh HepaBeHCTBa Bua ax? + bx + ¢ >0 umm ax? + bx + ¢ <0, rae a # 0.

B »Toll Teme 3aBepliaeTcs W3y4YEHUE PALMOHAIBHBIX YPAaBHEHHUM C OJHOMU
nepeMeHHOH. B cBs3M ¢ 3TUM mIpoBOAMUTCS HEKOTOpoe 00o00meHue u yriryOsjaeHue
CBeJIeHUI 00 ypaBHEHUSIX. BBOJATCS MOHATUSA LEIOr0 PallMOHAIBHOTO YPABHEHUS U €TI0
CTENEHU. YYalluecs 3HAKOMSTCS ¢ PEIIEHUEM YpaBHEHUI TPEThE CTENEHU U YETBEPTOU
CTENEHU C IIOMOIIBI0 PAa3JOKEHUS Ha MHOXUTEIW W BBEIAEHHUS BCIOMOraTEIbHOU
IepeMEeHHOM. MeToa peleHns YpaBHEHMM IIyTEM BBEICHHUS BCIIOMOIaTENIbHBIX
NEPEMEHHbIX OyleT UIIMPOKO MCIOJb30BATbCA B  JalbHEHIIEM TMpU  pELICHUU
TPUTOHOMETPUUECKHUX, JIOTapU(YMUIECKUX U IPYTUX BUAOB YPAaBHEHHI.

PacmmpsitoTcst cBelleHUS O peIIeHWH JApPOOHBIX palMOHAIbHBIX YypaBHEHMH.
VYyamuecss 3HAKOMSTCS C HEKOTOPBIMHM CIEHHAIBHBIMA IPUEMAaMM DPEIICHUS TAKUX
YPaBHEHHUH.

DopMUPOBAHUE YMEHUN PELIATh HEPABEHCTBA BU/A ax? + bx ++ ¢ > 0 mm ax? +
bx + ¢<O, rue a # 0, ocymIecTBISIETCS C OMOPOI Ha CBEICHUS O rpaduKe KBapaTHIHON
byHKIUY.

VYyamuecss 3HaKOMATCS. ¢ METOJIOM MHTEPBAJIOB, C ITIOMOILBI0 KOTOPOI'0 PELIAIOTCS
HECJIO’KHbBIC PallMOHAJIbHBIE HEPABEHCTBA.

4. Hepasencmea c 08yma nepemenHbIMU

VYpaBHeHHE C ABYMsI EPEMEHHBIMU U ero rpaguk. CucTemMbl ypaBHEHUH BTOPOIl
creneHu. Pemenue 3aa4 ¢ mOMOIIBIO CUCTEM YpaBHEHUM BTOpo# creneHu. HepaBeHcTBa
C ABYMs IIEPEMEHHBIMU U UX CUCTEMBI.

Ocnoenasi yenb — BbIpaOOTaTh YMEHHE pEIIATh MPOCTEUIINE CUCTEMBI,
coJieprKalye ypaBHEHUE BTOPOI CTENEHHU C IByMsI IEPEMEHHBIMHU, U TEKCTOBBIE 3aJ1a4H C
IIOMOILBIO COCTABJIEHUS TAKUX CUCTEM.

B nanHoM Teme 3aBepliaeTcs HW3y4€HHE CUCTEM YpPaBHEHMH C JByMs
nepeMeHHbIMA. OCHOBHO€ BHHUMAHHME YIEISETCS CUCTEMaM, B KOTOPBIX OJHO W3
YpaBHEHUN IIEPBOU CTEIIEHH, a APYroe BTOPOM.



N3BecTHBINl yyammmcsi CHoco0 IOACTAHOBKM HAaxOIWUT 31eCh JalibHEHIIee
IIPUMEHEHHE M I103BOJISIET CBOAMTH PEUICHHE TAKUX CHCTEM K PELICHUIO KBaJPaTHOTO
YpaBHEHUS.

O3HakoMJIEHHE Y4YalllUXCi C MpUMEPAMH CHUCTEM YypaBHEHUW C JIByMs
HepeMEHHBIMH, B KOTOPBIX 00a YpaBHEHHUsI BTOPOU CTEINEHH, JOKHO OCYILIECTBISTHCS C
JIOCTaTOYHOM OCTOPOXKHOCTBIO U OIPAaHNYMBATHCS IPOCTENIIMMH IPUMEPAMH.

[IpuBneueHne M3BECTHBIX yYallMMCS I'pa(HUKOB IO3BOJSET NMPUBECTU MPUMEPHI
rpau4ecKoro pemeHus cucreM ypaBHeHud. C NOMOIIbIO IrpauyecKuX MpeacTaBIeHUN
MOKHO HarJIIJHO II0Ka3aTh y4YalIUMCS, 4YTO CHUCTEMBl JIBYX YpPaBHEHUH C JByMs
IIEPEMEHHBIMU: BTOPOM CTENEHU MOTYT UMETh OJIHO, /1B, TPH, YETHIPE PELICHUS WU HE
MMETh PELICHUMN.

Pa3zpaboTanHblil MaTeMaTHYECKUIl anmapar MO3BOJSET CYLIECTBEHHO PacIIUpUTh
KJIACC COJEPKAaTEIbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C IOMOLIBIO CUCTEM YPABHEHHUU.

WN3ydeHnne TeMbl 3aBeplIacTCs BBEACHUEM IIOHATUN HEPABEHCTBA ABYMS
NEpEMEHHBIMU U CHCTEMbl HEPABEHCTB C ABYMs NepeMeHHbIMH. CBelieHus o rpaduxax
YPaBHEHMHM C JBYyMsI IE€PEMEHHBIMU HCIIOJIB3YIOTCA IPU WIUIFOCTPALUA MHOXECTB
pELICHUI HEKOTOPBIX IPOCTEUIINX HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmul NPUKIAOHOU MameMamuKu.

MaremaTtnueckoe MmojenupoBanue. [IporieHTHble pacyeTsl. [IpubnmkeHHbIC
BbruncieHus. (OCHOBHbIE TMpaBwia KoMOuHATOpuUKH. OTHOCUTENbHAS YacToTa U
BEPOSTHOCTh  CiTy4daiiHoro coOwiTusa. Kitaccuueckoe ompezeneHue BEpOSTHOCTH.
HauanbHble cBE€IEHUSI O CTATUCTHUKE.

OcHoenasi yeab — O3HAKOMHUTBH YYAIIUXCA C TOHATUSAMHM II€PECTAHOBKH,
pa3MEIeHHs, COUETaHUsI U COOTBETCTBYIOIIUMH (pOpMyJIaMH IJisl MOJCYETa MX UHUCIA;
BBECTHU MOHATHUS OTHOCUTEIILHON YaCTOTHI U BEPOSTHOCTH CIIY4ailiHOTO COOBITHSI.

N3ydyeHne TemMbl HAUMHAETCS C PEIICHUS 3a7a4, B KOTOPHIX TpeOyeTcs COCTaBUTh
T€ WIM WHBIE KOMOWHAIUM DJJEMEHTOB U TMOJACYUTATh HMX YuchIo. PazbicHsercs
KOMOMHATOPHOE TMPABHJIO YMHOXEHHUS, KOTOPOE HCIOJIb3yeTCs B JaJbHEHUIIIEM MpU
BbIBOJIC (pOpPMYIT IUJIS TOJICUETa YUCIIA TMEPEeCTaHOBOK, pa3MelieHnit u coderanuid. [lpu
W3Y4YEHUHU JJAHHOTO MaTepualia HeoOX0UMMO 00paTUTh BHUMAHHUE yUalIUXCsl HA pa3inyue
MOHSATUN «pa3MEIICHUE» U «CodyeTaHue», CHOpMUPOBATh Y HUX YMEHHUE ONpENeisaTh, O
KaKoM BHJIe KOMOMHAIMI HJIET peub B 3aj/1aye.

B naHHOW TeMe ydammecs 3HAKOMATCS C HayaJbHBIMU CBEACHUAMHU U3 TEOPUH
BEpOSTHOCTEH. BBOIUTCS TOHSATHE «CiTydyallHOE COOBITHE», «OTHOCHTENIbHAS YacTOTay,
«BEPOSITHOCTh ~ CIIy4yallHOrO  coObITHSI». PaccMarpuBaioTcs  CTaTHCTHYECKHA U
KJIACCUYECKHUI TMOAXOABl K OINPEACNICHUI0 BEPOSITHOCTU CIY4ailHOTO COOBITHS. BakHo
00paTUTh BHMMAaHUE YyYalllMXCS Ha TO, YTO KJIACCHYECKOE OMpeJesieHue BEpPOSITHOCTH
MOXHO TPUMEHATHh TOJIBKO K TaKUM MOJIENISIM PEAbHBIX COOBITHH, B KOTOPBIX BCE
HCXO/BI SIBIIIFOTCSI PABHOBO3MOXHBIMH.

6. Hucnoewvie nocredosamenvrnocmu.

UucnoBele  MOCIENOBATENbHOCTH.  ApudMeTHdeckass W TeoMeTphYecKas
nporpeccuu. @opmyIbl -roujeHa U CyMMbI MIEPBBIX N YIEHOB Mporpeccuu. beckoneuno
yOBIBaroOIasi FTEOMETPUYECKAs TPOTPECCHS.

OcHoénass yenb — JaTh TOHATUS 00 apU(PMETHUYECKON U TEOMETPUUECKOM
MPOTrPECCUsX KaK YUCIOBBIX IMOCIIEIOBATEIHHOCTIX 0COOOTO BHIA.



[Ipy wn3yyeHnn TEMBI BBOAMTCSA MOHSATHUE MOCIENOBATEIBHOCTH, PA3bIACHICTCS
CMBICI TEepMUHA «N-H YJI€H TMOCIeJOBATeIbHOCTH», BbIpAOATHIBAECTCS YMEHUE
UCIIOJIb30BaTh HWHJEKCHOE OO0O3HaueHHEe. ODTH CBEJIEHUS HOCSIT BCIOMOTATEIbHBIN
XapakTep M HCHONB3YIOTCSA JJIsI U3YyUYEHUS] apUPMETUYECKOW U TEeOMETPUUYECKOU
MIPOrPECCUM.

PaGora ¢ ¢gopmynamMu N-TO WieHAa W CYMMBI TEpPBBIX T'a YIEHOB IMPOTPECCHIA,
IIOMHMO CBOETO OCHOBHOTO HAa3HAYEHUA, ITO3BOJISIET HEOAHOKPATHO BO3BpAIATHCS K
BBIYHCIICHUSIM, TOKJECTBEHHBIM MPEoOpa30oBaHUsIM, PEIICHUI0 YpaBHEHUN, HEPaBEHCTB,
CUCTEM.

PaccmaTtpuBaroTcsi  XapaKTepHCTHYECKHME  CBOWCTBA apu(METHUYECKOU 51
F€OMETPUYECKOM  MIPOTPECcCHil, YTO MO3BOJAECT PACHIUPUTH KPYT MPEIIaraeMbixX
3azay.

1. Anzebpa ¢ ucmopuueckom pazeumuu
3apoxneHue anreOppl, KHUATAa O BOCCTAHOBJICHUHM U MPOTHUBOIIOCTABICHUU
Myxammena anb-Xopesmu. Mctopus popmupoBanust MaTeMaTH4eckoro si3bika. Mctopus
pa3BUTHUS MOHATUSA (PYHKIIUU.
JI.®. Maraunkuii. I1.JI. Yeosrmes. H.W. Jlo6aueBckuii. B.SI. bynskoBckuii. A.H.
Kommoropos. @. Buer. II. ®epma. P. Jlekapt. H. Tapranes. [[. Kapmano. H. AGens. b.
[Tackanse. JI. [In3anckuii. K. I"aycc.

8. Iloemopenue (umozoeoe)

OcHnosuass  yenv. lloBTOpUTH, 3aKpenuTh W 0000HIUTH OCHOBHBIE 3YH,
IIOJIy4eHHBIE B 9 Knacce.

Y4eOHO-TeMaTHYeCcKOe MJIAHNPOBAHNE

Anre0pa
Bcero 136 yaca B rox: 4 yaca B HEJIEIO.

Yueonuk: Anreopa: 9 xinace/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Skup - M:
Benrana-I'pad, 2019

Ne  HamMeHoBaHHe pa3/ie/ioB U TeM Bcero yacos
1 Hepasenctna 26
2 Kpanpatuunast GpyHKITHsS 39
3 DneMeHThI PUKIaAHON MaTEMaTUKU 21
4 YucnoBrle OCIEI0BATEILHOCTH 23
S [ToBTOpeHue 27
Hroro 136




KanennapHo-remMaTnyeckoe njaHUpPOBaHMe.

Ne Tema Kou-Bo ILnanupyemMsble pe3y/ibTaThl Jarano | laramo | Jomam-
ypo- 4acoB [IpenmeTtHbie Mertanpeamernbie YY /I u IVI1aHY paxry HASA
Ka JIMYHOCTHBIE padora
I'naBal. HepaBencrBa. 22
1 | YucioBbie HEpaBEHCTBA Pacnosnasams u npuBoAUTH PeryasitTuBHbie: §1
2 | YucnoBble HEpaBEHCTBA IIPUMEPBI YUCIIOBBIX HEPABEHCTB, YUUTHIBATH MIPaBUIIO B §1
3 | UncaoBble HEpaBEHCTBA HEPaBEHCTB C MEPEMEHHBIMH, IUIAHUPOBAHUM U KOHTPOJIE §1
4 | OcHOBHBIE CBOMCTBA YHCIIOBBIX JIMHENUHBIX HEPABEHCTB C OJHOU crocoba pelieHusi, paznuvaTh §2
HEPABEHCTB MEPEMEHHOM, ABOMHBIX Croco0 U pe3ysbTaT JeHCTBUS.
5 OcHOBHBIE CBOMCTBA YHCIOBBIX HEPaBCHCTB. Ilo3naBaTeabHbIE: §2
HEPaBEHCTB CDopMyﬂupoeamb: OPHUCHTHUPOBATLCA B
onpeoeneHus: CPAaBHEHUS ABYX pazHoo0pazuun Croco0oB
YHCEJI, PEIICHUs] HEPABEHCTBA C peLIeHMS 3a/1a4.
OJHOM IEPEMEHHOM, KoMMmyHuKaTUBHBIE:
PaBHOCHJIbHBIX HEPABEHCTB, YUUTHIBATH PA3HbIC MHEHUSI U
pELIeHUs] CUCTEMBI HEPABEHCTB C CTPEMUTHCS K KOOPAUHAIIUU
OJIHOI mepeMeHHOM, 00nacTu Pa3JINYHBIX [TO3ULIAN B
ONpeIeTICHUS BBIPAKEHHUS; COTPYAHUYECTBE.
JInyHOCTHBIE!
(hopMupOBaTH UHTEPEC K
W3YYECHUIO TAHHOW TEMBI U
KelaHue IPUMEHSTh
MPUOOpPETEHHBIEC 3HAHUSA U
YMEHWUS; pa3BUBATh IPAMOTHYIO
MaTeMaTUYECKYIO PeUb.
6 CnoxxeHue 1 yMHOKEHUE Zloka3zbieamo: CBOMCTBA YUCNOBbLIX | PerynatueHblie: BEI3BATH §3

YHUCIOBBIX HEPABCHCTB.
OI_ICHI/IBE[HI/IC 3Ha4YCHUA
BBIPAKCHUA

HepaBeHCTB, TEOPEMbBI O CZTIOXKEHUU
N YMHOXEHUN YHNCNOBbIX

3aNMHTCPCCOBAHHOCTD B
HU3Y4YCHUU MAaTEMATHKHU
Mo3HaBaTenbHblE:




Cll0’)keHHE U YMHOKEHUE
YHUCJIOBBIX HCPABCHCTB.
OueHuBaHue 3Ha4CHUS
BBIPAXKEHHUS

CrnoxxeHue 1 yMHOKEHUE
YHUCJIOBBIX HEPABEHCTB.
OuenuBanue 3Ha4eHUs
BBIPAKECHUS

HepaencrBa ¢ oiHOM
IIEPEMEHHOMN

10

Pemenne nuHeitHBIX HEPABEHCTB
C OIHOM mepeMeHHOoW. Uucnosbie
MPOMEKYTKH

11

Pemienne nuHENHBIX HEPABEHCTB
¢ 0IHOM mepeMeHHou. UucinoBbie
MIPOMEKYTKH

12

Pemenne nuHeitHBIX HEPABEHCTB
C OIHOM nepeMeHHOoW. UucnoBbie
MPOMEKYTKH

13

Pemenue nuHeHbIX HEPABEHCTB
C OIHOM mepeMeHHoM. UucnoBbie
MIPOMEKYTKHU

14

Pemienne nuHENHBIX HEPABEHCTB
C OIHOM nepeMeHHOU. Uucnosele
IIPOMEKYTKH

15

Cuctembl TUHEHHBIX HEPABEHCTB
C OJIHOM IEPEMEHHOMN

16

Cuctembl TUHEHHBIX HEPABEHCTB
C OJIHOM EPEMEHHOMN

17

Cuctembl TUHEHHBIX HEPABEHCTB
C OJIHOM IEPEMEHHOMN

18

Cuctembl TUHEHHBIX HEPABEHCTB
C OJIHOM IEPEMEHHOMN

HepaBeHCTB. Pewams NNHENHble
HepaBeHCTBa. 3anucbiBaTb
peLleHnA HEPABEHCTB U UX CUCTEM
B BUE YNCNOBbIX MPOMENKYTKOB,
ob6beaANHEHUA, NnepeceyeHnn
YMCNOBbIX MPOMEXKYTKOB. PelwaTb
CUCTEMY HEPABEHCTB C OAHOM
nepemeHHomn. OueHnBaTb
3HaYeHUe BbIparKeHuA.
N306parkaTb Ha KOOpAMHATHOM
NPsAMOM 3a4aHHble HepPaBEHCTBAMMU
YMCNOBbIE MPOMENKYTKM.

CTPOUTbL peyeBOe BbICKA3biBaHWE B
YCTHOM U NUCbMEHHOK dopme.
KoMmyHukaTuBHbIE:
KOHTPOJIMPOBATh JIEHCTBHS

n JInUHOCTHBIE:

BbI3BaTb 3aMHTEPECOBAHHOCTL B
N3YYEHUM MAaTEMATUKN,
KOHKPETHO AaHHOW TEMBbI,
dopmMmmMpoBaThb HaABbIKK
CaMOOLEHKN pe3yNbTaTos
CcBOEN AeATeNbHOCTH,
B3aMMOMPOBEPKMU apTHepa.

§3

§3

§4

§5

§5

§5

§5

§5

§6

§6

§6

§6




19 | Cuctembl TUHEHHBIX HEPABEHCTB §6
C OJIHOM NIEPEMEHHOMN
20 | [ToBTOpEeHME M CHCTEMATH3ALIUS §1-6
y4eOHOro MaTepuaia
21 | KonrposbHas padota Nel §1-6
22 | AHanu3 KOHTPOJIBHOH paboThI PaGora
Haxg
omuo-
KaMHu
I'naBa2. Kpagparuunas ¢gyHkuus 35
23 | IloBTOpeHUE U paclIpeHne Onucwvieams TIOHsATHE QYHKINH Kak | PeryisituBHble: §7
CBEACHMI 0 PYHKIINH MpaBUJIa, YCTAHABIUBAIOILIETO Y4UTBIBATH Y B
24 | [loBTOpEHME U pacIIupEeHUE CBSI3b MEXK/y 3JIEMEHTAaMH JIBYX NJIAHHPOBAHHH " KOHTpoI1e §7
cBegenuit 0 GpyHKIMHI MHOKECTB. cocoba  pemieHus,  pa3nayarh
25| Mostopee 1 pcnpenns Gt e Y
CBEACHMI 0 PYHKIINH onpeoenerus: Hylsl QyHKIIHH, . é)oco 6013p pemers 3;;% P
26 | CpoiicTBa GyHKIUU IIPOMEXKYTKOB 3HAKOIIOCTOSHCTBA KoMMyHHMKaTHBHBIE: yUUTHIBATh §8
27 | CpoiicTBa QyHKIMU yHKIHH; cbyIiKuI/II/I, . Pa3HbIC MHEHUS ¥ CTPEMUTHCS K §8
28 | CpoiictBa pyHKINU BO3pacTaromieii (yobiBaromeii) Ha KOOPMHAIINK PA3IHYHBIX MO3UIHMI §8
29 | Iloctpoenne rpaduka GpyHKINN MHOXKECTBE, KBaJIpaTUIHOU B COTPY/IHHYECTBE, §9
y=kf(x) (GYHKIIMH; KBaJIpaTHOTO KOHTPOJIUPOBATh IEUCTBUS
30 | [Hocrpoenwue rpaduka GyHKINN HCPaBCHCTBA, TTapTHEPA. §9
y=kf(x) ceoticmea kBaapaTnuHoil Gpyrkmuu; | [lo3HaBaTeabLHBIE:
31 | Moctpoerue rpaduka dyHKumm NpasuIa MOCTPOCHNS IPadUKOB BJIaJIETh OOLIMM IIPUEMOM PELIEHUS $10
o 3a1a4u.
y=f)+bu y=f(x+a) dymnii DOMOIPIO JInunocTHbIE:
npeoOpa3oBaHuit :
32 | Ioctpoenue rpaduka GpyHKIUI uza f(x) — f(x)+a; BBI3BATH 3aHHTEPECOBAHHOCTH B §10
y=f(x)+b u y=f(x+a) f(x) — f(x + @); f(x) — kF(X). U3Yy4YeHUU MaTeMa’IHKH,
33 | IlocTpoenue rpaduka GyHKIAN Cmpoums rpadukn GyHKIMI ¢ KOHKPETHO JTaHHOW TEMBI, §10
y=f(x)+b u y=f(x+a) MIOMOIIBIO TPE0OPa30BAHUIA (opmupoBaTh HaBbIKH
. CaMOOIIEHKH Ppe3yIbTaTOB
34 | lloctpoenue rpaduka GyHKIUU Buza f(x) — f(x) + a; A pesy. §10

y=f(x)+b u y=f(x+a)

f(x) — f(x + a); f(x) — kf(x).

CBOCH AEATEIbHOCTH,




35 | KBagparuunas ¢pyHkius, e Cmpoums rpadvK KBaApaTUIHOU B3aUMOIIPOBEPKH §11
CBOWCTBa U TpaduK ¢ynkuuu. Ilo rpaduky
KBaIpaTUYHON (PYHKIINH
OIIUCBIBATh €€ CBOMCTBA.
Onucvieams CXeMaTHYHOE
pacnosoxeHue napadosbl
OTHOCHUTEJIBHO OCH abcuuce B
3aBHCHMOCTH OT 3HaKa CTapILIero
kod(duimenTa u TMCKPUMUHAHTA
COOTBETCTBYIOILIEIO KBapaTHOI'O
TpEXUIICHA.
36 | Kagparuunas  dyHkius, e Bbruucnate 3HaueHust ¢yHkuui, | KoMmmyHnkaTuBHbIe: §11
CBOWCTBA U TpaduK 3aJJaHHBIX dbopmynamMu (Ipu | JOTOBApPUBATHCS U MPUXOTUTH K
37 | KBagparuunas  ¢yHkuums, e€ HEOOXOJUMOCTH UCIOJb30BATh | O0IIEMY PELICHUIO B §11
CBONCTBA U Tpaduk KaJIbKYJIATOD); COCTaBJIATh | COBMECTHOM JIEATEIIbHOCTH, B
38 | KBagparnunas  ¢yHKIus, e TaOJIMLbI 3HAUCHUH (YHKITHI. TOM YHCIIE B CUTYyallUU §11
CBOIicTBa U rpa(i)HK CTpOI/ITb II0 TOYKaM Fpa(l)I/IKI/I CTOJIKHOBCHH MHTCPECCOB.
39 | Kagparuunas  ¢yHknus, e ¢ynkuuii. OnuceiBaTh CBOMCTBa | PeryjasiTuBHbIe: §11
CBOMCTBA U Fpa(I)I/IK q)yHKIII/II/I Ha OCHOBC (S8 pa60Ta10T 10 COCTAaBJICHHOMY
40 | KpajmpaTuunas  QyHKIHA, €& rpaduyecKoro npeacTaBIeHusl. IUTaHY, UCTIOJIb3YIOT HapsAy C §11
CBOMCTBA U Fpa(l)I/IK MOI[CHHpOBaTB PCAIbHBIC | OCHOBHBIMU U JOIIOJHHUTCIBHBIC
41 | IloBTOpEeHHE W CHCTEeMaTH3aIUs 3aBUCUMOCTH opmymamu 1 | CpEICTBA MOTYyICHUA §7-11
y4e6HOro MaTepuana rpajpuxkamu.  Yutatb  rpaduxu | ”HGOpMaLUH.
42 | KontpospHas pabota Ne2 PEaTBHEIX 3aBUCHMOCTEH. §7-11
43 | AHanu3 KOHTPOJIBHON paGoTHI Ucnonw3oBate  QyHKmoHanbHy0 | [lo3HaBaTeIbHbBIE PaGota
CUMBOIIUKY TUISt 3aMKCH | COTIOCTABIISIFOT M OTOMPAIOT Hal
Pa3HOOOpAa3HBIX dakToB, | HHGOPMAIINIO, TTOJIYYCHHYIO U3 OIIHGKa-
CBSI3aHHBIX C PACCMATPUBAEMBIMH | PA3HBIX HCTOYHUKOB. MU

byHKIMSIMH, — o0oramiasi  OTBIT
BBITIOJIHEHUS 3HaKOBO-
CHMBOJIMUYECKUX JEUCTBHI.
CTpouTh peueBble KOHCTPYKIIMU C

JIn4HOCTHBIE!
(hopMUpOBaTH UHTEPEC K
HU3YYECHUIO TAHHOW TEMBI U
JKEJIAHUE NIPUMEHATH




UCIIOJIb30BaHUEM (DYHKIIMOHABHOM

TEPMHHOJIOTHH.
Hcnonb3oBarh KOMITBIOTEPHBIC
OporpaMMbl  JIIE  MOCTPOCHHS
rpadukoB hyHKIHH, TUTS
UCCIICIOBAHMS  TOJIOKCHHST  Ha
KOOPJWHATHOM TUIOCKOCTH

rpadukoB GyHKIMI B 3aBUCHIMOCTH
OT 3HaueHUH  KOI(DPHUIMEHTOB,

BXOJISAIINX B (hopMyITy.
PacnioznaBaTh BUIbI H3y4aeMBbIX
¢ynkuuii. [TokassiBaTh
CXEMaTHYECKH I0JI0KEHHE Ha
KOOPJMHATHOM IIJIOCKOCTH I'pa-
¢bukoB (HyHKIUI BIAA

y=ax’, y=ax’ +ex+c B
3aBHCHUMOCTH OT 3HAYCHUM

KO3 (D PUIMEHTOB, BXOIAIUX B

bopMyiibl

MPpUOOpPETEHHBIC 3HAHUS U
YMEHUSI; pa3BUBATh IPAMOTHYIO
MaTEMaTUYECKYIO PEUb.
Ilo3HaBaTe bHbIE:
OCYLIECTBIISATh UTOTOBBIN U
IIOLIArOBBI KOHTPOJIb 110
pe3yiabTary.

Ctpouts peueBble
BBICKA3bIBaHUS B YCTHOU U
MMCEMEHHOU (hopme.
PerynsiTuBHBIC: yUUTHIBATD
pa3Hble MHEHUS B CTPEMUTHCS K
KOOPJAMHALIMK PA3JIMYHBIX
MO3ULIUNA B COTPYTHUYECTRE.
KoMMyHHKaTHBHBIE YMEIOT
BBITIOJIHATH PA3JIMYHBIC POJIU B
rpyIIe, COTpyAHUYAIOT B
COBMECTHOM PELIECHUHU 3a]1a4
JInyHOCTHBIE:

BBI3BaTh 3aUHTEPECOBAHHOCTH B
U3YYECHUU MaTEMaTUKH,
KOHKPETHO JJAHHOW TEMBI,
(hopMUpOBaTh HaBBIKU
CaMOOIICHKH pe3yJIbTaToOB
CBOEH AEATEIbHOCTH,
B3aUMOIIPOBEPKH

44 | Pemenue KBaJpaTHBIX
HEPABCHCTB

45 | Pemenue kBaJpaTHBIX
HEPABCHCTB

46 | Pemmenue kBajpaTHBIX
HEPABCHCTB

47 | Pemmenue kBapaTHBIX

Pewams xBapaTHBIE HEPABEHCTBA,
UCIIOJIB3YS CXEMY PaCIOIOKEHUS
napaboJibl OTHOCUTEIHHO OCH
abcmucc. Pacrio3nasars
KBaJIpaTHbIE HEPABEHCTBA

PeryasiTuBHbIE OTIPEIENAIOT
1IeJTh YIeOHOU IS TSIILHOCTH C
MOMOIIBIO YUUTENS U
CaMOCTOSITEITLHO,
OCYIIECTBISIOT IOUCK CPECTB
ee JIOCTHIKEHUSI.
Ilo3HaBaTebHBIE TIEPEIAIOT

§12

§12

§12

§12




HEPABEHCTB coJiep’KaHue B CHKATOM U
48 | Pemmenne KBapaTHBIX pa3BEpHYTOM BHUJIE. §12
HEPABEHCTB KoMMyHuKATHBHBIE: YMEIOT
49 | Pemenue KBaJpaTHBIX 0(OpMIIATH MBICIH B YCTHOU U §12
HEPaBEHCTB MUCHMEHHON PEYU C YUETOM
CUTYaIU
JInuHoCTHBIE:
BBI3BATh 3aMHTEPECOBAHHOCTH B
U3Y4YEeHUU MaTeMaTUKH,
KOHKPETHO JJAHHOW TEMBI,
(hopMUpOBaTh HaBBIKU
CaMOOIICHKH PEe3YJIbTaTOB
CBOCH JEATENHOCTH,
B3aHMOIPOBEPKHU
50 | Cucremsbl ypaBHEHUH C IBYMs Onucvieamsb rpaQuuecKuii METol PeryasiTuBHbI€ - ONIpeNEIsIIOT §13
TIEPEMECHHBIMU pEIICHUS CUCTEMBI IBYX eJTb YIeOHOU e TSIILHOCTH C
51 | Cucremsbl ypaBHEHUH C IBYMs YpaBHEHHUI C ABYMS MEPEMEHHBIMH, | TOMOIIBIO YUUTENS U §13
TIEPEMECHHBIMU METO/T TIOJICTAHOBKU ¥ METO]T CaMOCTOSITEITLHO,
52 | Cucrembl ypaBHEHHUH C IBYMSI CJIOKEHHMS JIJISl PELICHUSI CHCTEMBl | OCYILIECTBIISIFOT TIOUCK CPEJICTB §13
TIEPEMECHHBIMU JIBYX ypaBHEHUH C IByMs €e JIOCTHKEHUSI.
53 | CucTeMbl ypaBHEHHH ¢ JBYMS MEPEMEHHBIMH, OJTHO M3 KOTOPBIX Ilo3HaBaTebHBIE - IEPEIAIOT §13
TIEPEMECHHBIMU HE SBJISICTCS TUHCHHBIM. COJIEpKaHUE B CKATOM H
54 CucreMsbl ypaBHeHI/Iﬁ C IByMd Pewamb TEKCTOBEIE 3aga4u, B Pa3BECPpHYTOM BHU/JIC. §13
TIepeMEeHHBIMH KOTOPBIX CHCTeMa JABYX ypaBHEeHUH | KOMMyHMKATHBHBIE - YMCIOT
55 | IMoBTOpeHHe U CHCTeMaTH3aIHs C IByMs IEPEMEHHBIMHU SIBIISIETCS 0o OpPMIISTH MBICITH B YCTHOM U §12-13
y4eGHOro MaTepuana MaTeMaTHYECKON MOJIEITBIO MMMCEMEHHOM PeUH C YIETOM
56 | KonrposbHas pabora Ne3 pCalIbHOTO TIponecca, CHTyalui §12-13
U MHTEPIIPETUPOBATH PE3YJIbTAT JInyHoCTHBIE
peIleHus] CUCTEMBI chopMUpOBaTh YMEHHUE TPH
57 | AHanus KOHTPONIBHOI PabOTHI IIpusooums npumepul § HEOOXOJIMMOCTH OTCTauBaTh PaGora
MaTeMaTHYECKUX MOJIeNen CBOIO TOYKY 3PEHUS, Hal
pCATBHBIX CUTYaIlUi; TPUKJIATHBIX | apTyMEHTUPYS e€ 1 ormiGKa-

3aga4

noATBepxkaas hakTamu;

MU




Onucwisams dTaIbI PEIICHUA

I'naBa 3.2/ieMeHTHI NPUKJIATHON 22
MaTeMaTHKHU
58 | MaremaTtuueckoe §14
MOJICTTUPOBAHUE
59 | MaremaTuueckoe §14
MOJICTTUPOBAHUE
60 | Maremarudeckoe §14
MOJICTTUPOBAHUE
61 | [IporieHTHBIC pacyeThl Ilpusooumsv npumepuol: KoMmyHukaTuBHbIe §15
62 | IIporieHTHBIC pacyeThl NpUOIMKEHHBIX BEJIUYNH; (dhopMyipoBaTh COOCTBEHHOE §15
63 | [IporieHTHBIC pacyeTh UCIOJIb30BaHUS KOMOMHATOPHBIX MHCHUE §15
64 | AOconroTHas U OTHOCUTENIbHAS HNpaBUJI CYMMBI U IPOU3BCICHNA, PerynsiTuBHbIe: §16
HOrPEITHOCTH CIIy4aifHBIX COOBITHI, BKIIIOYAs (dhopmupoBaTh yMEHHE
65 AOCOJIIOTHAS U OTHOCUTEIbHAS JOCTOBCPHBIC U HCBO3MOJKHBIC KOPPCKTHUPOBATHL CBOU HeﬁCTBHﬂ §16
TIOrPEITHOCTH COOBITHS; OIBITOB C B COOTBETCTBUH c
66 | OcroBHbIC mpaBHIa PaBHOBEPOSTHBIMU UCXOIAMH; U3MCHSFOIIICHCS c §17
KOMOHHATOPUKH MIPEACTABICHUS CTAaTUCT. NaHHBIX B | [lo3HaBaTebHBIE:  TEpeaaroT
67 | OcHoBHbIC IIpaBuIIa BHJIE TaOJIHII, THarpamm, COJlep’)KaHUE B  CXKATOM W §17
KOMOHHATOPHKH rpadyKOB; HCIIOIb30BAHUS pa3BepHYTOM BUJIE.
68 | OCHOBHBIC npaBuIa BEPOSTHOCTHBIX CBOWCTB OpueHTHPOBATHCS B §17
KOMOHHATOPHKH OKPYKAIOIINX SBICHUM. pa3zHooOpazuu croco6oB
69 | YactoTa M BEpOATHOCT [TpencraBieHHs CTATUCT. TAHHBIX B | PEIICHHS 3a/1a4. §18
CIIy4aliHOro COOBITHS BH/IC TaOJIHIL, IHarpamMm,
70 | YactoTa i BEpOATHOCTS rpadukos; MCTIOMB30BAHMA JInyHoCTHBIE §18
CITyqaifHoTo COBHITHS BEPOATHOCTHBIX CBOACTB yMEHHE O0OBEKTUBHO
OKPYKAFOIIHUX SBJICHUM. OIICHUBATH TPYI
Dopmynuposams: OJTHOKJIACCHUKOB;
onpeoeneHus: abOCOMIOTHON YMEHHE COOTHOCUTH CBOU
MOTPEIIHOCTH, OTHOCUTEIHHOM JecTBUS c
MOTPEITHOCTH, JJOCTOBEPHOTO TUTAHUPYEMBIMHU

COOBITHS, HEBO3MOYKHOI'O COOBITHS,

pe3yJibTaTaMu.




KJIIACCUYECCKOC ONPECACICHUC
BCPOATHOCTH,

71 | Kiaccuueckoe onpejieneHue Ilpo6ooums onbITH CO PerynsiTuBHbIe: BHOCHUTD §19
BEPOATHOCTH CiIy4aiiHbIMU HcxoaaMu. [1oSCHATh | HEOOXOAUMBIE KOPPEKTUBHI B
72 | Kimaccuueckoe omnpe/eseHme U 3aIHCHIBATh (OPMYITY JICHCTBUE rnociue €ero §19
BEPOATHOCTH HAXOXJICHUS YacTOTHI CIIy4ailHOTO | 3aBEpILIEHUsI Ha OCHOBE YyueTa
73 | Knaccugeckoe onpezeneHue coObITHsl. OnuUCKHIBaTh CTATUCTHY. XapakTepa CJlIeJIaHHbIX OIINOOK. §19
BEPOSATHOCTH OILICHKY BEpPOATHOCTH ciy4aiiHoro | [IpoBoauTh CpaBHEHHUE,
74 | HaganeHBIE CBEIEHUS O coObITHs. HaxonuTh BEpOsSTHOCTh CepUalMio U KIACCHU(PHUKAIUIO §20
CTATHUCTHKE CIIy4aifHOTO COOBITHS B OMBITaX C 0 33/IaHHBIM KPUTEPHSIM.
75 | HavanbHble CBE/ICHUS PaBHOBEPOSTHBIMU UCXOAAMH. YUUTHIBATh Pa3HbIC MHCHUS U §20
CTATUCTHKE Onucviéamsb STanbl CTATUCTUY. CTPEMUTHCS K KOOPIUHAIINH
76 | Hauanbnble cBeqeHus o uccienoanus. Opopmiate nHGp- Pa3IMYHBIX MTO3ULIUN B §20
CTATHUCTHKE MO B BUJIE TAOJHII U JHarpaMM. COTPYJIHUYECTBE
77 | Hosropenue u cucremarusanys W3Bnekars nHQ-1uio u3 Tabmuu - | KoMMyHMKaTUBHBIE §14-20
y4eGHOr0 MaTepuana nuarpamm. HaxonuTs u npuBoauTh | GOpMyIHpOBaTh COOCTBEHHOE
78 | KonTpospHas padora Ne4 HPUMCPBI HCIIOJIB3-5 MHCHHC §14-20
79 | AHamu3 KOHTPOIBHOMN PabOTHI CTAaTHCTUYECKUX XaPAKTEPUCTHK Ilo3naBaTtesbHbIE PaGora
COBOKYITHOCTH JJAHHBIX: CpEHEE COIOCTABJISIFOT U OTOMPAIOT HaT
3Ha4YeHue, MoJia, pa3Max, MeJluaHa | MH(OpMAIHIO, TOJYYEHHYIO U3 OIMHGKA-
BBIOOpKH Pa3HBIX HCTOYHUKOB MH
JInunocrHbie
chopMUpOBaTh YyMEHHUE NPU
HEOOXO/IMMOCTH OTCTauBaTh
CBOIO TOYKY 3pEHUS,
apryMeHTUpys e€ u
MOATBepkas hakTamu;
I'nasa 4. UncJioBbie 22
MoCJ1e10BaTeJILHOCTH
80 | UucnoBkle MOCIIeI0BaTeIHOCTH Ilpusooums IMo3naBarte/ibHbIE §21
81 | YucnoBble OCIEN0BATEIbHOCTH npumepsl. TIOCIEI0BATEIbHOCTEH; | pOpMUPOBATH YMEHHE §21




82 | Apudmerraeckas mporpeccus YHUCJIOBBIX TIOCIICIOBATEILHOCTEH, B | CPAaBHUBATh, aHAJTM3UPOBATH, §22
83 | Apudmernueckas mporpeccus YaCTHOCTH apU(PMETUUECKON U 000011aTh M0 Pa3HBIM §22
84 | Apudmernueckas mporpeccus reOMETPHUYECKON IPOTPECCHUH; OCHOBAHHUSIM, MOJICTTHPOBATh §22
85 | Apudmernueckas nporpeccus UCTIOJIb30BaHUS BBIOOp CIIOCOOOB PELICHHUS. §22
86 | Cymma N-IepBbIX WICHOB M0CJICIOBATEIBHOCTEH B pealibHOM | PerysisiTUBHBIE:B THANOTE C §23
apu(METHUECKOIl IPOrPeCCHH JKU3HU; 33]1a4, B KOTOPBIX YUUTEIIEM COBEPIICHCTBYIOT
87 | CymMa N-epBbIX WICHOB paccMaTpUBAIOTCSI CYMMBI C KPUTEPHH OLICHKHU H MOJIb3YIOTCS §23
apu(bMeTHIECKOH IPOrpeccHu OECKOHEYHBIM YHCIIOM CJIaraéMbIX. | HMH B XOJI€ OLICHKH U
88 | CymMa N-TIepBbIX WIEHOB Onucvlgams: IOHATUE CaMOOILICHKH. §23
aprdMeTHEECKO POTPECCHH MOCJIEIOBATEIbHOCTH, YJCHA KoMMyHUKaTHBHBIE - YMEIOT
89 | CyMMa N-IIepBbIX 4IeHOB MOCJICIOBATEIBHOCTH, CIIOCOOBI IpU HEOOXOIUMOCTH OTCTAaUBATh §23
apHbMETHYECKOM TPOrpecCHH 3aJJaHHS TTOCIIEIOBATEIIHBHOCTH. CBOIO TOUKY 3peHHUS,
Boiyucisims dineHsl apryMEeHTHPYS €e.
IIOCJIEI0OBATEIbHOCTH, 33JaHHOU JInyHOCTHBIE!
(bopMyIoi n-ro wieHa Wiu (dbopMHUpOBaTh MHTEPEC K
PEKYPPEHTHO. U3Y4YECHUIO JAHHOM TEMBbI
Dopmynuposamy: U OKeJIaHWE TMPHUMEHSTh
onpedenenus: apuHPMeTUICCKON NPUOOpPETEHHBIC 3HAHUS
POTPECCUU, TEOMETPUIECKOI U YMCHHS, pa3BUBaTh
POTPECCUH; IpPaMOTHYIO
c60ticmea YJICHOB T€OMETPUYECKON | MAaTEeMaTHYECKYIO PEYb.
U apuMeTnyecKoi nporpeccuil.
3aoasame apupMeTHUECKYIO U
Te€OMETPHUYECKYIO POTPECCHH
PEKYPPEHTHO.
3anucvieamov u nosicnhames Gopmyn
BI O0IIETO YIeHa apu(PMETHIECKOM
U T€OMETPUYECKOI MPOrpecCcHil.
90 | 'eomeTpuyeckasi MPOTrPeCcCHs 3aoasams apupMETUIECKYIO U ITo3naBaTe/ibHBIE : §24
91 | I'eomerpuueckas mporpeccus T€OMETPUUYECKYIO MPOrPECCUU MpeoOPa3OBHIBAIOT MOJIEIH C §24
92 | I'eomeTpuyecKasi MPOTPECCHs PEKYPPEHTHO. LIETBIO BBISIBICHHS OOLIUX §24
93 | CymMma N-IepBBIX YIIEHOB 3anucvisamov 1 nosacuams GOPMyYINl | 3aKOHOB, OIIPEEIISIOIINX §25




T€OMETPHUECKON TPOTPECCUHU

94 | Cymma N-miepBBIX WICHOB
Te€OMETPHUYECKON TPOTPECCUU

95 | Cymma N-miepBhIX WICHOB
Te€OMETPHUECKON IPOTPECCUU

96 | Cymma GeCKOHEUHOM
T€OMETPHUYECKON IPOTPECCUU

97 | Cymma GeCKOHEUHOM
Te€OMETPHYECKON IPOTPECCUU

98 | Cymma GecKOHEUHOM
TC€OMETPHUECKON IPOTPECCUU

99 | [loBTOpEHME M CHCTEMATH3ALIUS
y4eOHOT0 MaTepuaa

100 | KonTtponbHas padota No5

101 | AHanu3 KOHTPOJILHON PabOTHI

bI 00IIETO WieHa apuhMEeTUIECKON

Y TEOMETPUYECKOUN IPOTrPECCUIA.
3anucvieamsv U 00Ka3b18aMb:

(bOpMyIIbI CYyMMBI N TIEPBHIX WICHOB

apuMeTUYECKON 1
T€OMETPUYECKON ITPOTPECCUN;

(dbopMyIibl, BEIpAXKAIOIINE CBOWCTBA

YJICHOB apu(hMETHUECKON U
F€OMETPUYECKOM MPOrPECCU.
Bviyucasims cymMmmy O€CKOHEYHOM
reOMEeTPUUYECKON porpeccuu, y
kotopotii | g | < 1. [IpencraBusth
OeCKOHEUYHbIE EPHUOANUYECKHUE
IpoOu B BU/I€ OOBIKHOBEHHBIX

MPEAMETHYIO 001aCTh.
PerynsiTuBHble: BHOCHUTD
HEOOXOJMMbIE KOPPEKTHUBBI B
JIICUCTBUE mnocJje ero
3aBepUICHUs] HAa OCHOBE YyyeTa
XapakTepa CJIeJaHHbIX OIIHOOK.
[IpoBoauThH CpaBHEHHUE,
CepHalMI0 U  KJIACCUPHUKAIHIO
0 3a/IaHHBIM KPUTEPHSIM.
YUUTHIBATH PA3HbIE MHEHUS U
CTPEMUTHCS K KOOPIUHAIINH
Pa3IMYHBIX MO3ULUNA B
COTPYIHUYECTBE
KoMMyHuKaTHUBHBIE
(dhopMynpoBaTh cOOCTBEHHOE
MHEHHUE.

JInyHOCTHBIE:

BBI3BaTh 3aUHTEPECOBAHHOCTH B
U3Y4YEeHUU MaTeMaTUKH,
KOHKPETHO JaHHOM TEMBI,
(hopMUpOBaTh HaBBIKU
CaMOOIICHKH Ppe3yJIbTaToOB

CBOEH AEATEIbHOCTH,

§25

§25

§26

§26

§26

§21-26

§21-26

Pa6orta
HaJ
oIInOKa-
MH

B3aUMOTIPOBEPKH
IloBTOpPEHME U cUcTEMATH3ALNS 35
yueOHOro MmaTepuajia
102 | [ToBTOpEHUE U CUCTEMATH3AIIHS [ImanupyroT CBOM NEHUCTBUS B ITo3naBaTe/ibHBbIE

y4yeOHOro MaTepuana 3a Kype COOTBETCTBUU C TIOCTABIICHHOU (dhopMupoBaTh yMEHHE
anre6psl 9 Kmacca 3a/1aueil U yCIOBUSAMH €€ CpaBHUBATbH, AaHATTU3UPOBATh,

peanu3anuu, 000011aTh IO Pa3HBIM
103 | [ToBTOpEHUE M CHCTEMATH3AITHS MIPOSIBJISIIOT aKTHBHOCTH BO OCHOBaHUSIM, MOJICTTUPOBATh

yLICGHOl"O MaTcpurajia 3a Kypc

B3aUMOJCUCTBUH IS peHICHUsA

BBIOOD CITOCOOOB PEIICHHUS.




anreOpsl 9 Kmacca

104

HOBTOpeHI/Ie Hu cucreéMarmu3anus
y4eOHOro MaTepuaia 3a Kypc
asreOpsl 9 kinacca

105

[ToBTOpEHUE U cHCTEMAaTH3AIUS
y4e0HOro Marepuana 3a Kype
anreopsl 9 Kinacca

106

HOBTOpeHI/Ie Hu cucréMarmu3anus
y4eOHOro MaTepuaia 3a Kypc
asreopsl 9 kinacca

107

[ToBTOpEHUE U crcTEeMaTH3ALUS
y4e0HOro Marepuana 3a Kype
anreopsl 9 Kinacca

108

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepuaia 3a Kypc
aireOpsl 9 kinacca

109

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepHaia 3a Kypc
aireOpsl 9 kinacca

110

IToBTOpEHUe U cucTemMaTu3anus
y4eOHOTr0 MaTepuaa 3a Kypc
anreOpsl 9 Kkinacca

111

HOBTOpeHI/Ie Hn cucreMarmni3anus
y4eOHOro MaTepuaa 3a Kypc
anreOps! 9 kinacca

112

IToBTOpEHUe U cucTemMaTu3anus
y4eOHOTr0 MaTepuaa 3a Kypc
anreOpsl 9 Kkinacca

113

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepuasa 3a Kypc
anrebpsl 9 kinacca

114

[ToBTOpEeHMe U cucremMaru3anus
y4eOHOTr0 MaTepurasa 3a Kypc

IIO3HABAaTCJIbHBIX 3aJa4.

PeryasituBHble: B Tuanore ¢
YUUTEJIEM COBEPLIEHCTBYIOT
KPUTEPUU OLICHKH U MOJIb3YIOTCS
HMHU B XOZI€ OLICHKU U
CaMOOICHKH.
KoMMmyHuKaTHBHBIE - YMEIOT
pu HEOOXOIMMOCTU OTCTauBATh
CBOIO TOYKY 3pEHUS,
apryMeHTUPYA ee.




anreOpsl 9 Kmacca

115

HOBTOpeHI/Ie Hu cucreéMarmu3anus
y4eOHOro MaTepuaia 3a Kypc
asreOpsl 9 kinacca

116

[ToBTOpEHUE U cHCTEMAaTH3AIUS
y4e0HOro Marepuana 3a Kype
anreopsl 9 Kinacca

117

HOBTOpeHI/Ie Hu cucréMarmu3anus
y4eOHOro MaTepuana 3a Kypc
asreopsl 9 kinacca

118

[ToBTOpEHUE U crcTEeMaTH3ALUS
y4e0HOro Marepuana 3a Kype
anreopsl 9 Kinacca

119

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepHaia 3a Kypc
aireOpsl 9 kinacca

117

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepuaia 3a Kypc
aireOpsl 9 kinacca

118

IToBTOpEHUe U cucTemMaTu3anus
y4eOHOTr0 MaTepuaa 3a Kypc
anreOpsl 9 Kkinacca

119

HOBTOpeHI/Ie Hn cucreMarmni3anus
y4eOHOro MaTepuasa 3a Kypc
anreOps! 9 kinacca

120

IToBTOpEHUe U cucTemMaTu3anus
y4eOHOTr0 MaTepuana 3a Kypc
anreOpsl 9 Kkinacca

121

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepuasa 3a Kypc
anrebpsl 9 kinacca

122

[ToBTOpEeHMe U cucremMaru3anus
y4eOHOTr0 MaTepuaa 3a Kypc




anreOpsl 9 Kmacca

123

HOBTOpeHI/Ie Hu cucreéMarmu3anus
y4eOHOro MaTepuaia 3a Kypc
asreOpsl 9 kinacca

124

[ToBTOpEHUE U cHCTEMAaTH3AIUS
y4e0HOro Marepuana 3a Kype
anreopsl 9 Kinacca

125

HOBTOpeHI/Ie Hu cucréMarmu3anus
y4eOHOro MaTepuaia 3a Kypc
asreopsl 9 kinacca

126

[ToBTOpEHUE U crcTEeMaTH3ALUS
y4e0HOro MaTepuaa 3a Kype
anreopsl 9 Kinacca

127

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepHaia 3a Kypc
aireOpsl 9 kinacca

128

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepHaia 3a Kypc
aireOpsl 9 kinacca

129

IToBTOpEHUe U cucTemMaTu3anus
y4eOHOTr0 MaTepuana 3a Kypc
anreOpsl 9 Kkinacca

130

HOBTOpeHI/Ie Hn cucreMarmni3anus
y4eOHOro MaTepuasa 3a Kypc
anreOps! 9 kinacca

131

IToBTOpEHUe U cucTemMaTu3anus
y4eOHOTr0 MaTepuaa 3a Kypc
anreOpsl 9 Kkinacca

132

HOBTOpeHI/Ie Hn cucreMarmn3anus
y4eOHOro MaTepuaa 3a Kypc
anrebpsl 9 kinacca

133

[ToBTOpEeHMe U cucremMaru3anus
y4eOHOTr0 MaTepuaa 3a Kypc




anreOpsl 9 Kmacca

134 | [ToBTOpEHUE U CUCTEMATH3AIHS
y4ueOHOro MaTepuana 3a Kype
asreOpsl 9 kinacca

135 | IloBTOpEHUE U cUCTEMAaTH3AIUS
y4e0HOro Marepuana 3a Kype
anreopsl 9 Kinacca

136 | [ToBTOpEeHUE U cCUCTEMATH3AIHS
y4eOHOIr0 MaTepuaia 3a Kypc
asreopsl 9 kinacca

YueOHO-MEeTOANIECKHH KOMILIEKC:
JJISL y4alIuxcs:

e Aurebpa. 9 knacc. /A.I'. Mep3nsik, B.b. [Tononckwuii, M.C. Skup u ap./- M.: Benrana - I'pad, 2019.

AJIA YYUTEIA:

e Aurebpa. 9 knacc. /A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Skup u ap./- M.: Benrana - I'pad, 2019.

e Aurebpa: muaakTUUECKHe MaTepuaibl: 9 kiacc: mocodue s ydamuxcsi o0eo0pa3zoBarenbHbix opranusamuii / A.I'. Mep3nsk, B.b. Tlononckuii,
E.M. PabunoBu4 u np./- M.: Berrana - I'pad, 2019.

e Anrebpa: 9 xiacc: Mmeronuyeckoe nocodue / E.B. byrko, A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Skup u np./- M.: Bentana - ['pag, 2016.

e (Coopnuk no noaroroske k OI'D 2024
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