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ﬂ,OKYMeHT noanvcaH 3ﬂeKTpOHHOVI noanncbio.

IogcHUTEALHASA 3ANNCKA

[Iporpamma yueOHOro mpeamera «Anredpa» misg 7 - 9 KiIaccoB cOCTaBji€HA Ha
ocHoBe DyHAAMEHTAJBHOTO $Jpa OCHOBHOTO 00IIero oOpa3oBaHuUs; TPeOOBAHUM K
pe3ysibTaTaM OCBOCHHS 00pa30BaTelbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHus,
npefcTaBieHHBIX B DenepanbHOM TOCYTapCTBEHHOM 00pa3oBaTEbHOM CTaHIAPTE
OCHOBHOTO  oO0miero o0pa3oBaHHs, YTBEPXKACHHOTO MNpUKazoM MUHHCTEpCTBA
oOpazoBanuss u Hayku P®; IlpumepHoil OCHOBHOW 0Opa30BaTEIBHON MPOrPaMMBbI
OCHOBHOTO 0011Ier0 00pa3oBaHwms; MporpamMmmel, padpaborannoir A.I'. Mep3nsikom, B.b.

[Tononckum, M.C. SIxkupom, 1o Kypcy «Anredpa 7-9 Kmaccei».

B nporpamme y4uThIBalOTCS JOMHHHUpPYIOIIME UAEH U mnosoxeHus [Iporpammel
pa3BUTHS U GOPMUPOBAHUS YHUBEPCATBHBIX YUEOHBIX ACHCTBHUM /11 OCHOBHOTO OOLIETO
oOpa3oBaHusi, KOTOpble 0OecneunBalOT (POPMUPOBAHUE POCCUUCKON TIpaskJaaHCKOU
UICHTUYHOCTH,  KOMMYHHMKAaTUBHBIX  KayecTB  JIMYHOCTH, U CHOCOOCTBYIOT

(bOopMUPOBAHUIO KITHOYEBOW KOMIIETEHIIMA — YMEHHUIO YUUTHCS.

Kypc anrebper 7-9 kmaccoB sBisercs ©0a30BbIM JUIsI MaTeMaTHYECKOTO
00pa30oBaHus U pPa3BUTHUS HIKOJIBHUKOB. ANreOpandyeckre 3HaHusI 1 YMEHHUS He0OX0 UMbl
JUIS M3y4YeHHs TeOMEeTpuH B 7-9 Kiaccax, anreOpbl 1 MareMaTHueckoro aHaimsa B 10-11

KJIacCax, a TAK:XKC N3YUCHUA CMCIKHBIX OUCIUIIIINH

HpaKTI/I‘ICCKa}I SHAYUMOCTh IIKOJIBHOTO KYypcCa anre6p1>1 7-9xJ1acCOB COCTOUT B
TOM, 4TO IIPCIMECTOM ee HN3YUCHHA KOJMYCCTBCHHBIC OTHOIICHUA U MMPOLCCChI PEAaJIbHOTO
MHupa, OIIMCAHHBIC MATCMATHUYCCKUMHU  MOJOCIIAMMU. B COBPCMCHHOM O6H.I€CTBC
MaTEMaTHU4YCCKasaA IIOAIOTOBKaA HCO6XOZ[I/IMa KaXKIIOMY 4YCJIOBCKY, TaK KaK MaTCMaTHUKa

IMPUCYTCTBYCT BO BCCX C(l)ean YEJI0BEUCCKOM JIeATEIILHOCTH.

OpnHOM M3 OCHOBHBIX LEJIEW HM3ydeHUs! alreOphl SIBISETCS Pa3BUTHUE MBILICHMUS,
npexae Bcero, (opmupoBaHHME aOCTPAaKTHOrO MblIUIeHHUA. B mpomecce wu3yueHus
anreOpbl POpMUpPYETCS JIOTHYECKOE M aJTOPUTMHUYECKOE MBIIUICHHE, a TaKXKe TaKue
Ka4yeCcTBa MBIIIJICHNUS, KaK CHJAa U TMOKOCTb, KOHCTPYKTUBHOCTh M KPUTHYHOCTbH. J[is

aJanTalyyu B COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE Ba)KHBIM (PAaKTOPOM SIBIISETCS



ﬂ,OKYMeHT noanvcaH 3ﬂeKTpOHHOVI noanncbio.
(I)OpMI/IPOBaHI/Ie MAaTCMaTHYCCKOI'O CTHUJIA MBIINIJICHUS, BKIIIOYAIOIICC B cebs HHIYKOWO U

JNeAyKIUI0, O00O00IEHHe M KOHKPETHU3alMI0, aHAIM3 U CHHTE3, KIACCU(PUKAIUIO U

cucreMaTu3alnmio, a6CTpaFI/Ip0BaHI/I€ M aHAJIOTHIO.

OOyuenue anrebpe Da€T BO3MOXHOCTH IIKOJIBHUKAM HAyUMUTHCS IJIAHUPOBATH
CBOIO JICATEIbHOCTb, KPUTHUYECKUM OLICHUBATH CBOX JCATEIBHOCTb, IPUHUMATh
CaMOCTOSITEIbHBIE PELICHHs, OTCTauBaTh CBOM B3IUIAAbI U yOexaeHHs. 3HAKOMCTBO C
UCTOpUEN pa3BUTHUS aireOpbl Kak Haykd (OpMHUPYET Yy ydalquxcs MNpEeACTABICHHS O

MaTEMaTHUKE KaK 4aCTu O6Hleq€HOB€‘I€CKOﬁ KYJIBTYPBI.

3HaynTEeIbHOE BHUMAHHE B H3JIOKEHHU TEOPETUYECKOrO0 MaTepuana Kypca
yIenseTcs ero MOTHMBAllUH, DPACKPBITHIO CYTH OCHOBHBIX TOHATHN, WIEH, METOJIOB.
OOyueHne MOCTPOeHO Ha 0aze TEOpUH pa3BUBAIOLIETO OOYUYEHHS, YTO JOCTUTACTCH
O0COOCHHOCTSIMU ~ U3JIOKEHUSI TEOPETHUECKOr0 MaTepuaja M YHOPaKHEHHSAMH Ha
CpaBHEHHE, aHaJIW3, BBIJCJIIEHHE TJIABHOTO, YCTAHOBJCHHE CBs3el, Kiaccudukanuro,
0000menne u cucrematuzanuo. Oco00 aKUEHTUPYETCS COJEpKaTeNbHOE PaCKpBITHE
MaTeMAaTHIECKUX MOHATHH, TOJKOBAHHUE CYITHOCTH MaTEeMAaTUIECKUX METOIOB U 00JIaCTH
UX TPUMEHEHUS, IEMOHCTPALUS BO3MOXXHOCTEH MPUMEHEHHS TEOPETHUECKUX 3HAHHUU
JUIS pellieHus 3aj7iad MPUKIAIHOTO XapaKTepa, HampuMep, pelleHHue TEKCTOBBIX 3ajad,
JICHEeKHBIE ¥  TPOIEHTHBIE pPAacyeThl, YMEHHE TOJb30BAThCA  KOJIUYECTBEHHOM
uHpOopManren, NpeJCTaBIEHHONW B pa3iIWYHBIX (opMax, yMEHHE «UHUTaTh» TPaPUKH.
Oco3Hanme 0OImIero, CYIIECTBEHHOTO SIBJISIETCS OCHOBHOW 0a30il [uisl  peuieHus
yhnpaxHeHud. BaXXHO NPUBOAMTH JeTadbHBIC TMOSCHEHUS K PEMICHUIO THIIOBBIX
yIpaXXHEeHUH. DTUM PacKpbIBAaeTCA CYyTh METOAA, MOJIX0Ma, MPEUIaraeTcsi alropuT™ WIn

OBPUCTHUUYCCKAsA CXCMa PCIICHUA ynpa;xHeHHﬁ OIIPCACIICHHOI'O THIIA.

OO0mas xapakTepucTUKA Kypca ajredpsl B 7-9 kjaccax

Conepxxanne kypca anreOpsl B 7-9 kiaccax MPEACTaBICHO B BHUJE CIEAYIOLIUX
COJICPKATENBHBIX Pa3/CiioB: «Ajredpa», «UucjoBble MHOKECTBA», «DyHKIUN,

«JJIeMeHThI NPUKJIATHON MATEeMATHKH», «AJIredpa B MCTOPUYECKOM Pa3BUTHN.

Conepxanue pasnena «Aaredopa» GopMHUpPYET 3HAHUS O MATEMAaTHUYECKOM SI3BIKE,
HEOOXOAUMBIC JJIs PElIeHUs MaTeMaTUYeCKUX 3a/iay, 3a/ad U3 CMEXKHBIX TUCIUILINH, a

TaKoKe MPaKTUYECKUX 3aaad. M3ydueHue matepuana cnocoOCTByeT (HOPMUPOBAHUIO Y
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yYdaluxcss MaTCMaTUiICCKOTO allliapaTta pCHICHUA 3a1a4 C IIOMOIIbIO ypaBHeHHfI, CHUCTCM

YpPaBHEHUUN U HEPABEHCTB.

MaTepI/IaJ'I JaHHOT'O0 pas3aciia IIPpCACTABICH B  ACIICKTC, CHOCO6CTBYIOHICM
q)OpMI/IpOBaHI/IIO Yy ydalmiuxcda YMCHHA IIOJIb30BAaThCA aJITOPUTMaMHU, CYIICCTBCHHAA POJIb
nmpun 3TOM  OTBOAUTCA  PA3BUTHUIO AJITOPUTMHUYCCKOIO  MBINUICHHUA  — Ba)XKHOU

COCTaBHSIIOHICfI HWHTCIJICKTYAJIbHOI'O Pa3BUTHA YCIIOBCKA.

Conepxanue paznena «Yuca0Bble MHOMXKECTBAa» HAIEJIEHO Ha MaTEMAaTHUYECKOE
pa3BUTHE ydalluxcsi, (GOpPMUPOBAHME Y HHUX YMEHHS TOYHO, CKAaTO M SICHO H3JaraTh
MBICJIM B YCTHOM M IIMCBMEHHOW pedyu. Marepuai pa3zznena pa3BUBaeT MOHATHE O YHUCIIE,

KOTOPOC CBA3aHO C U3YYCHHUCM JICHCTBUTEIILHBIX YHMCEII.

enb comepxkanus pazaena « DyHKUMH» - TOJTYYEHHE IIIKOJTbHUKAMH KOHKPETHBIX
3HaHUN O (YHKIMU KaK Ba)KHEHIIEH MareMaTH4ecKod MOJeNHu JUisl OMHCAaHUS WU
UCCIIEIOBAaHUSl  Pa3HOOOpa3HBIX TMPOLIECCOB M SIBJICHUM  OKpYXKaroUlero Mupa.
CoOTBETCTBYIOIIUI MaTepuan CIOCOOCTBYET Pa3BUTHIO BOOOpPaXEHUS M TBOPUECKHX
CIIOCOOHOCTEH ydYalluxcsi, YMEHHUIO HCIIOJIb30BaTh pa3UYHbIE S3BIKK MaTeMaTHUKU

(crmoBeCHBIN, CUMBOJIMUECKHMA, TPaQUUECKH).

Conepkanmne paszznena «JieMeHThl NMPHUKJIAAHOWH MATeMaTHKH» PACKPHIBAIOT
NPUKIAHOE U MPAKTHYECKOEe 3HAYCHHsS MAaTeMaTUKU B COBpEMEHHOM Mupe. Matepuai
JAHHOTO  pasfena  CrnocoOCTBYeT  (OPMHUPOBAHMIO YMEHHS  MPEACTAaBIATH U
aHATM3UPOBATh PA3IMYHYI0 WH(GOPMALMIO, MOHHUMAHHUIO BEPOSTHOCTHOTO Xapakrepa

PCaJIbHBIX 3aBUCUMOCTEH.

Pasznen «AjaredOpa B HCTOPUYECKOM Pa3BUTHM» INPEIHA3HAYCH IS
(dopMUpOBaHUS MPEICTABICHUM O MATEMATHKE KaK YaCTHU YEJIOBEYECKON KYyIbTYpHI, s

OO0IIero pa3BUTHS MKOJIBHUKOB, CO3aHUS KYJIbTYPHO - HCTOPUUECKON Cpeibl O0yUEHHsI.

.JII/I'-IHOCTHBIB, METANIPEAMETHDBIC ! IIPCIMETHDBIC PE3YJIbTAThl OCBOCHHUA COACPKAHUSA

Kypca MaTeMaTUKHU

Wzydyenne anreOppl MO JaHHOW MpOrpaMMe CIOCOOCTBYeT (HOPMHUPOBAHUIO Y

yUYalIuxcs JUHYHOCTHBIX, MeTalnpeAMeTHBIX, IPeIMeTHbIX pPe3yJbTaTOB 00y4YeHMUs,



ﬂ,OKYMeHT noanvcaH 3ﬂeKTpOHHOVI noanncbio.
COOTBCTCTBYIOIINX Tpe6OBaHI/I}IM CDez[epanLHoro ToCyaapCTBCHHOI'O 06pa30BaTeJ'IBHOFO

CTaHJapTa OCHOBHOTO 00IIero o0pa3oBaHusl.

JInyHOCTHBIE Pe3yabTaThI:

1)

2)

3)

4)

5)

BOCIMHUTAHUE POCCUMCKOW TPa)KJAHCKOM UJICHTUYHOCTH: MATPUOTU3MA, YBAKECHUS
K OTeuecTBy, OCO3HaHMs BKJIaJa OTECYECTBEHHBIX YUEHBIX B Pa3BUTHE MHUPOBOMU
HayKU;

OTBETCTBEHHOE OTHOIIEHUE K YUYCHHUIO, TOTOBHOCTh M CIOCOOHOCTh O0yUYaIOIUXCsI
K CaMOpPa3BUTHIO M CaMOOOPa30BaHUI0 HA OCHOBE MOTHBAIMM K OOYUYEHUIO H
MO3HAHMUIO;

OCO3HAHHBIM BBIOOP M TOCTPOEHME NATbHEHIIEH WHAMBUIYATBHOW TPACKTOPHH
oOpa3zoBaHusl Ha 0a3e OPUEHTHPOBKU B MHUpE Mpodeccuii U mpodecCHoHaATbHBIX
MPEANOYTEHUN ¢ YYETOM YCTOMYMBBIX IMO3HABATEIBHBIX MHTEPECOB, a TAKXKE Ha
OCHOBE (HOPMHUPOBAHUS YBAXKUTEIHLHOTO OTHOIIEHUS K TPYIY, Pa3BUTUE OIbITA
Y4acTHUs B COUAIBHO 3HAYUMOM TPY/IE;

yMEHHUE KOHTPOJIUPOBATH MPOILIECC U PE3ynbTaT yueOHOW U MaTeMaTUYeCKOU
JIEATEIILHOCTH,

KPUTUYHOCTbH MBIIUIEHHS, THULIMATUBA, HAXOJYUBOCTh, AKTUBHOCTH IIPHU PELICHUU

MAaTCMATHYCCKHUX 3a1a4.

MeranpeaMeTHble pe3yJibTaThl:

1)

2)

3)

YMEHHE CaMOCTOATEIBHO OINpPENENATh LEIU CBOEro O0O0Y4YeHHs, CTaBUTh U
(bopmynupoBath Juist ce0si HOBbIE 33Ja4M B yu€0e, pa3BUBaTh MOTHUBBI U MHTEPECHI
CBOEH IT03HABATEIIBHOW EATEIBbHOCTH;

YMEHUE COOTHOCUTH CBOM JIEWCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMu,
OCYLIECTBIISAITH KOHTPOJb CBOEH JEATEIBHOCTH B IPOLECCE JOCTHKECHHUS
pe3ynbTara, onpeessiTh CHOCOObl JEHCTBUN B paMKaX MPeJIOKEHHBIX YCIOBUHN U
TpeOOBaHUM, KOPPEKTUPOBATh CBOU JECHCTBUS B COOTBETCTBHM C M3MEHSIOLIECICS
CUTYyalLHUEi;

YMEHHE ONpeAesATh MOHATHUS, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh AHAJIOIHH,
KJaccu(UIUpPOBaTh, CAMOCTOATEIBHO BHIOMpPATh OCHOBAHHMS M KPUTEPUHU IS

KJaccu(UKaIuu;
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4)

5)

6)

7)

8)

9)

YMEHHUE YCTaHABIMBATh NPHUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOMUTH JIOTHYECKOE
paccyXIeHHe, YMO3aKIOUeHUE (MHIYKTUBHOE, JEAYKTUBHOE W IO AHAJIOTMH) U
JIeNaTh BBIBOJBL;

pa3BUTHE KOMIIETEHTHOCTM B O0JIaCTU HCHOJb30BaHUA HMH(GOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUN;

NepBOHAYAIbHbBIE TPEICTaBICHU 00 HIESX W O METOAAaX MaTeMaTUKu Kak o0
YHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKE, O CPEACTBE MOJACIUPOBAHUS SIBJICHUN U
IIPOLIECCOB;

YMEHHUE BUJETh MAaTEMaTHYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOUN CUTyalllH B
JPYTUX JUCLMIUIMHAX, B OKPYKAIOIEH KU3HH;

YMEHHE HAaXOJUTh B Pa3iIMYHBIX MCTOYHUKAX HH(OPMALHIO, HEOOXOAUMYIO JUIS
peleHnsl MaTeMaTU4ecKux IMpoOieM, U MpeAcTaBlIsTh €€ B MOHATHOW (opme,
NPUHUMATh pEIIEHHE B YCJIOBUSX HEMOJHOW WM HW30BITOYHOM, TOYHON WU
BEPOSITHOCTHOM MH(OpMaIuu;

YMEHHE IOHMMATh W MCIOJIB30BaTh MAaTEMAaTHUYECKHE CPEACTBA HAIIJHOCTU
(rpaduku, TabMMIBI, CXEMbl W JAp.) JUIS  WUIIOCTPAlMM, WHTEPIPETaLuHy,

apryMeHTaIlHH.

10) YMCHHUEC BBIIBUT'aTh TUIIOTEC3bI IPU PCIICHUHN 3a1a41 ITIOHNMATh H€O6XOI[I/IMOCTB 150,¢

MIPOBEPKY;

11) noHrMaHKe CYIIHOCTH AITOPUTMHYCCKUX MPEINUCAHUI U YMEHHE JICHCTBOBAThH B

COOTBCTCTBHHU C IMPEATOKCHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yabTaThl:

1)
2)

3)

4)

OCO3HaHUE 3HAYEHUS] MATEMATHUKH ISl [IOBCETHEBHOM JKU3HU YEJI0BEKA;
NpEJICTaBICHUE O MaTeMaTUYecKo Hayke Kak cdepe MareMaTH4YeCKOn
NEeSATENbHOCTH, 00 »3Tamax €€ pa3BuTUs, O €€ 3HAYMMOCTU JJIsi pa3BUTHUSA
UUBUIN3ALUY;

pa3BUTHE yMEHHH paboTaTh C  Y4eOHBIM  MaTeMaTHUYECKHUM  TEKCTOM
(aHanmu3MpoBaTh, M3BIEKATh HEOOXOAUMYIO HH(OPMAIIMIO), TOYHO U TPAMOTHO
BBIP2KaTh CBOM MBICIM C NPHUMEHEHMEM MaTEMaTH4YECKOW TEPMHUHOJIOTMU U
CUMBOJIMKH, MPOBOJUTH KIacCU(PUKALIMHU, JIOTHUECKHEe 00OCHOBAHUS;

BJIajJicHHe ©0a30BbIM MOHATHMHBIM amnmapaToM IO OCHOBHBIM paszzesiaM

CoZICp)KaHU;
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5) CucremaTtnyeckue 3HaHUSA O PYHKIUSIX M UX CBOHCTBAX;

6) MPAKTUYCCKN 3HAYUMBIC MATCMATUUCCKUC YMCHUA W HABBIKH, UX IPUMCHCHHUC K

PCICHUIO MATEMATHYCCKUX W HCEMATCMATHUYCCKHUX 3aJiad, IMpCAIoIararomce

YMEHUE:
®  BBINOJHATH BEIYUCIICHUS C IEMCTBUTEIBbHBIMU YUCIIAMU;

e pemaTh YpaBHEHUS, HEPABEHCTBA, CUCTEMbl YPABHEHUN Y HEPABEHCTB;

® peuiatb TCKCTOBBIC 3ala4dH apI/I(i)MGTI/IIIGCKI/IM cnocoOoMu ¢ IIOMOIIIBIO

COCTaBJICHUA U PCUHICHUA ypaBHeHHfI, CUCTEM ypaBHCHI/II‘/JI H HCPABCHCTB;,

® HCIIOJBb30BAaTh anre6pa1/1qe01<1/1ﬁ G3BIK» IJIA OIMAUCAHUA TPCAMCTOB OKPYIKAIOIICTO

MUpa U CO3AaHHA COOTBCTCTBYIOINX MATCMATHYCCKUX MO,I[eJIeI;'I;

¢ [IPOBOIUTH IPAKTHYCCKUC paC‘IéTBII BBIYUCIICHUA C MPOUCHTAMH, BBIYHCICHHA C

YHCJIOBBIMH HoCJIICA0OBATCIIBHOCTAMMU, BBIYUCIICHUA CTaTHCTHYCCKUX

XapaKTePUCTHK, BHITIOTHEHUE MPUOIMKEHHBIX BEIYUCIICHUN;

®  BBINOJHATH TOKJICCTBEHHBIC TPEOOPA30BaHUS PAIIOHAIBHBIX BRIPAKCHUN;

®  BEHITNIOJHATH ONIEPAIMH HAJT MHOXKECTBAMU,

e 1ccienoBaTh GYHKIUU U CTPOUTH UX I'paduKH;

® YWTAaTh W WCIIOJIB30BaTh WH(OPMAIIHMIO, TPEJICTABICHHYIO B BHJEC TaOJUIIBI,
JTUarpaMMsbl (CTOJIOUATOM WM KPYTroBOii), rpaueckoM BHJIE;

e pemaTh NpoCTEHIne KOMOWHATOPHBIC 3ada9H.

Mecro Kypca anredpbl B y4eOHOM IJIaHE

VY4eOHbI TUIaH HA U3y4YeHHe anreOphl B 7-9 Ki1accax OCHOBHOM IIKOJBI OTBOAMT 3
y4eOHBIX YaCOB B HEJIENIO B TEUEHUE KaXI0ro rojia ooyuenus, Bcero 3124yacos.
Il. Conep:xanne kypca ajareopol
7 kaace

Anredpanyeckne BbIpaKeHUs

BLIpa)KeHI/Ie C IICPCMCHHBIMHU. 3HaucHHuE BBIpAXKCHUA C IICPCMCHHLBIMH.

Jlomyctumble 3HayeHUs mepeMeHHbIX. ToxnaectBa. ToxkIecTBeHHblEe MNpeoOpa3zoBaHuUs

anreOpanvecKux BhIpaKeHUH. JJ0ka3aTenbCTBO TOXKIECCTB.
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Crenenn ¢ HaTypaJIbHbIM IIOKa3aTCJICM U e€ CBOMCTBA. O,Z[HOLIHCHBI. OI[HO‘{J'IGH

cranzapTHoro Buja. CreneHb oJHOuYlIeHAa MHOrowieHsl. MHOro4YjieH CTaHAAPTHOTO
Bujpa. CreneHp MHorouiaeHa. ClOKEHHE, BBIYUTAHME M YMHOKEHHE MHOIOUYJIEHOB
@opMynBl COKpPAIIEHHOTO YMHOXKEHHS: KBAaJApaT CYMMBl M KBaJgpaT pPa3HOCTU [BYX
BBIDAKCHUM, TPOW3BEJICHUE PA3HOCTH CYMMBI [JBYX BbIpaKeHHH. Paznoxxenue
MHOIOWIEHAa Ha MHOXHUTeNnu. BblHeceHne oO0Imero MHOXUTENs 3a CKoOkH. Meron
rpynnupoBku. Pa3HOCTH KBaapaToB NBYX BblpakeHM. CyMM M pa3HOCTh KyOOB JIBYX

BBIPAKCHUM.

YpaBHeHus

VYpaBHenue ¢ ongHoW nepemeHHod. KopeHb ypaBHeHus. PaBHOCWIIbHBIE
ypaBHeHusi. CBOMCTBa ypaBHEHHM C OJHOM TIEpeMEHHOW. YpaBHEHHE Kak
MaTreMaTu4ecKkass MOJENb pealbHONl cuTyauuu. JIuHeiiHoe ypaBHeHHeE. PamuoHalibHbBIE
ypaBHeHus. PenieHne panMOHANBHBIX YPABHEHHM, CBOIAIIMXCS K JMHEWHBIM. Pemenne
TEKCTOBBIX 33/lad C TIOMOIIBI0 PAIMOHAIBHBIX YPAaBHEHUW. YPaBHEHHE C JBYMs
nepeMeHHbIMU. ['paduk ypaBHEHUs ¢ JByMs NepeMEeHHbIMU. JIMHelHoe ypaBHEHHE C
JIBYMsI TIEpeMEHHbIMU U ero rpaguk. Cucrembl ypaBHEHHH C JBYMsI TE€PEMEHHBIMH.
['pacdmyeckuii MeTO pellIeHHs CUCTEMbl YpaBHEHUH ¢ JBYMs NepeMeHHbIMU. PemeHue
CUCTEM YpPaBHEHUH METOJIOM IOJICTAHOBKM M clIOKeHMA. CucTemMa JBYX YpaBHEHHMH C

JIByMsI IEPEMEHHBIMU KaK MOJIEJIb PEAIbBHON CUTYaLlUH.

DOyHKUNH

Yucnoseie ¢yHKIMH. DYHKIMOHAIBHBIE 3aBHCHUMOCTH MEXAy BenuunHamu. [loHsTHE
¢yHkmmu. QDyHKIMS KaK MaTeMaTHYeckas MOJelb pealbHOro mporecca. OOiacTb
ompenenaeHus U o0macTh 3HadeHUs ¢yHkIuH. CrocoObl 3amanus ¢yHknud. ['paduk

¢byskuun. JInnelinas QyHKLIMA, €€ CBOMCTBA U rPapUKH.

8kiacc

AuredpanyecKue BbIpaKeHHs
Panmonanbuple  BblpakeHus. lLlenbie BbpakeHusi. /[poOHble  BbIpa)keHUs.
Pammonanenas apoO6b. OCHOBHOE CBOWCTBO pallMOHAIBHOW Apobu. CroxeHue,

BBIYMTAHUE, YMHOXCHHUE U JISJICHUE pallMOHAIBHBIX Apo0Oeii. Bo3BeaeHue pannoHaibHOM
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I[pO6I/I B CTCIEHb. TOXKICCTBECHHBIC Hp606pa30BaHI/IH paduOHaJIIBHBIX BBIpa)KeHHﬁ.

CreneHnp ¢ 1enbIM MoKa3aresneM U €€ cBorcTBa. KBaapaTHbele KOpHU. Apr(pMETHUECKUI
KBaJIpaTHbIH KOPEHb U €ro CBOMCTBA. TOXIECTBEHHbIE NPEOOpPa30BaHUS BBIPAKECHUI,
comepXKamux KBajgpaTHble KopHU. KsaapatHeii TpéxuneH. KopeHp KBagpaTHOTO
TpéxwieHa. CBOMCTBA KBaJIpaTHOrO TpEXwieHa. PasiioxkeHne KBagpaTHOro TpEXWICHa Ha
MHOXUTEIH.
YpaBHeHus

PaBHOcuiibHBIE ypaBHeHus. (CBOICTBA YpaBHEHMH C OJHOW IEPEMEHHOU.
VYpaBHEeHHE Kak MaTeMaTUYeCKas MOJIEIb pealbHON cuTyauuu. KBaagpatHoe ypaBHEHHE.
dopMysia KOpHEN KBaJIpaTHOrO ypaBHeHUs. Teopema Buera. PanimoHanbHble ypaBHEHUA.
PemreHne pannoHandbHBIX YpPaBHEHMM, CBOISIIMXCS K JIMHEWHBIM WIM K KBaJpAaTHBIM
ypaBHEHUsIM. PerieHne TeKCTOBBIX 3aJ1a4 C IOMOIIBIO0 PAllMOHAIbHBIX YPaBHEHH.
Yucii0Bble MHOKECTBA

MHoxecTBO U ero 3eMeHThl. CriocoObI 3agaHus MHOKeCTB. PaBHbIE MHOXKECTBA.
ITyctoe muoxecTBO. IlogMuO)kecTBO. Omepannu Haa MHOXKecTBamu. Mimroctpanms

COOTHOLIEHUN MEXJy MHOXKECTBAaMH C IIOMOIIBK Jauarpamm Oinepa. MHOXecCTBa
m

HATypalbHBIX, HEJIbIX, PAMOHAIBHBIX YUCENl. PalMoHaNbHOE YMCIIO KaK ApoOb BUja
rie M €, NE m kak OeckoHewHas Tiepuoanyeckas ApoOb. IlpeacraBinenue 00
MppalMoOHAJIBHOM 4Yucie. MHOXKECTBO JNE€UCTBUTENbHBIX uyucen. lIpeacraBienue
JIEUCTBUTEILHOTO YHUCJIa B BHUAEC OCCKOHEUHON HEMEPHUOIMYECKON MEeCITUYHOW APOOH.

CpaBHenue neiicTBUTENbHBIX yrcen. CBa3b Mexay MHOxkecTBamu N, Z, Q,R.
DyHKUNH

®dynxups Y=V X, o6paTHas IpoONOPIMOHATLHOCTE, KBaApaTHuHas GYHKIMS, HX
CBOMCTBa U T'PpaUKH.

Auire0pa B HCTOPUYECKOM Pa3BUTHH
OTkpbITHE HppAIMOHATBHOCTH. 3 UCTOpUM BO3HUKHOBEHUS (GOpMyN s
peuienust ypaBHeHuM 3-it u 4-i crenenei. JI.D. Maruunkuii. @. Buert.. P. exapt. H.

Tapranss. [{. Kapnano. H. AGens.

9 kJacce

HepaBencrsa



ﬂ,OKYMeHT noanvcaH 3ﬂeKTpOHHOVI noanncbio.
YucaoBelie HCPAaBCHCTBA U HX cBoiicTBa. CiloKeHHE U YMHOXCHHUC YHCJIOBBIX

HepaBeHCTB. OlieHMBaHUE 3HAYEHUS BbIpakeHUs. HepaBeHCTBO ¢ 0/JHON NEpEeMEHHOM.
PaBHOCWIIbHBIE HEpaBeHCTBA. UuWCIOBbIE NPOMEXKYTKH. JIMHEHHBIE M KBaJpaTHBIE

HEPaBEHCTBA C OJHOM nepeMeHHOM. CHCTEMBI HEPABEHCTB C OJTHOW ITEPEMEHHOM.

Yuc10BbIE NMOCIEA0BATEIbHOCTH

I[TousiTue  4uCIOBOMl  mociegoBaTeNbHOCTH. KoOHeuHble H = OE€CKOHEYHBIE
nocienoBarenbHOCcTH. CrocoOBbl 3aJaHusl TOCIEOBATENbHOCTH. Apudmerndeckas u
reomeTpudeckas mnporpeccuu. CBONCTBa WIEHOB apu(METHUECKOH W TeOMETpUYECKON
nporpeccuii. @opMynbl  00mEero uieHa apuUPMETHYSCKONM UM T€OMETPHUYECKOU
nporpeccuit. DopMynbl CyMMBI N- MEPBBIX WICHOB apU(PMETUIECKON U T€OMETPHIECKON
nporpeccuii. Cymma OSCKOHEYHOW T'€OMETPUYECKOW Mporpeccuu, y kotopoi |q| < 1.

[IpeacraBienue NepuoANUECKOi AECITUUHON IpoOU B BUE OOBIKHOBEHHOM JPOOH.
DJIeMeHTHBI NPUKJIATHOH MaTeMaTHKH

Maremarnueckoe monenupoBaHue. [IponeHTHble pacyérel. DopMysa CIOKHBIX
nporieHToB.  [IpubmmkénHbie  BbIYMCICHHUA.  AOCONIOTHAsE U OTHOCHUTEINIbHAs
norpemtHocTH. OCHOBHBIE TMpaBWiIa KOMOWHATOpUKU. YacToTa H  BEpPOSITHOCTD
ciydaiftHoro coOwiTusi. Kiaccuueckoe orpejenenue BepoITHOCTH. HauanbHbie cBeleHUsS
o craructuke. lIpencraBieHue AaHHBIX B BHUAE TaOJIWI, KPYrOBBIX M CTOJOYATHIX
muarpammMm, TrpadukoB. CTaTUCTUYECKHE XapaKTEPUCTUKH COBOKYIMHOCTH JIAaHHBIX:

Cp€OHEC 3HAUYCHUEC, MO Ia, pa3Max, MCIHaHa BI)I60pKI/I.



ﬂ,OKYMeHT noanvcaH 3ﬂeKTpOHHOVI noanncbio.

IIpumepHoOe TeMaTHYeCKOe IIAHUPOBaHUe. AJiredpa.

7 kamacc (3 yaca B Hezesnio, Beero 102 yacoB)
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I'naea 1. IuHeliHOe ypaBHeHHeE C OAHOM 15
nepeMeHHOM
1 BBenenue B anredpy 3 Pacnosznasams uncnoBple BbIpaXXeHUs U
o o BBIPAJKEHUS C [I€PEMEHHBIMU, JINHEHbIE

2 JIuneliHoe ypaBHEHHE C OAHOU ) .

. ypaBHeHUs. [[puBoIMTH IpUMeEPHI BBIPAKEHUI C
nepeMeHHON . o
NepeMEeHHBbIMU, JTUHEUHBIX YPaBHEHUH.

3 Pemenne 3aa4 ¢ moMoIIbp0 S CocTaBATh BBIPA)KEHUE C IIEPEMEHHBIMU 10
YpaBHEHUM YCJIOBHIO 3aJ1a4H. BeImonHsATh Tpeodpa3zoBanms
TTOBTOpEHHE 1 CHCTEMATH3AITHS 1 BBIPAJKEHUI: HpI/éBOI[I/ITL no00HbIE cllaraeMeble,
yIe6HOr0 MaTEpHANA packpbiBaTh CKOOKU. HaxonuTte 3HaueHue

BBIPAJKEHUS C [IEPEMEHHBIMU IPU 3aJaHHBIX
KonTposnsHast pabora Ne 1 mo Teme 1 3HAYEHUSX nmepeMeHHbIX. KiaccupuuupoBatsb
«/IuneiiHoe ypaBHEHHE C 0OAHOIH anreOpanydeckue BbIpaxeHus. OnuceIBaTh LEJble
TnepeMeHHO ¥ » BBIPAJKEHUS.
Dopmyauposams ONpeJieieHnE JIMHEHHOT O
ypaBHeHMs. PemaTs TMHEWHOE ypaBHEHNE B
oOmem Buae. UHTepripeTupoBaTh ypaBHEHHUE Kak
MaTEeMaTUYECKYIO MOJIEJIb PEaIbHOW CUTYaIIHH.
OnuceIBaTh CXeMy pelIeHHUs] TEKCTOBOM 3a7a4H,
MIPUMEHSTH €€ JIJIs pelIeHus 3a/1a4
I'naga 2. llenvie BbIpakeHUs 52
4 ToxaecTBEHHO paBHBIE 2 Dopmynuposamo.:
BbIpakeHus. ToxzaecTBa onpeodeneHus. TOXJIECTBEHHO PaBHBIX
BBIPAJKEHUH, TOXKJIECTBA, CTENIEHU C HATYpPaJIbHBIM
5 Crenenb ¢ HaTypajIbHBIM 3 p ’ A i yp
MIOKa3aTesieM, OJJHOWIEHA, CTAaHJAPTHOI'O BUAA
ToKa3areyemM
OJIHO4JIeHa, KOA(hPHUIIMEHTa OJHOUIEHA, CTENEHU

6 CBOJCTBa CTENEHH € HATYPaIbHBIM 3 OQHOYJICHA, MHOI'O4JICHA, CTCICHU MHOT OWICHA,
IOKa3aTeiIcM C60UiCcmea: CTENIEHH C HATYpaJIbHBIM MTOKA3aTEIIEM,

7 OIHOWICHEL 2 3HAKa CTEEHU;

npasuia: 10Ka3aTeabCTBA TOXIECTB, YMHOXKEHUS

8 MHorouieHbI 1 OJIHOYJICHA HA MHOT'OYJICH, YMHOXKCHHS

9 CrnoxxeHue U BBIYUTAHUE 3 MHOTOICHOB.

MHOCOWICHOB /loka3vieams CBOWCTBA CTENEHU C HATYPAJIbHBIM
rokaszaTelsieM. 3aluchlBaTh U J0Ka3bIBATh

Kontponenas pabora Ne 2 1o 1 (GOPMYIIBI: TIPOU3BENCHHS CYMMBI H Pa3HOCTH

Teme «lleJible BhIPAKeHusI» JIBYX BBIPAKEHHH, PA3HOCTH KBAJPaToOB JBYX

10 VYMHOXeHHEe OTHOYJIEHA Ha 4 BBIpa)KeHI/Iﬁ, KBaJipaTa CyMMBI 1 KBaJipaTa
MHOTOYJIEH Pa3HOCTH JBYX BBIPAXKEHUM, CYMMBI KYOOB 1

a3HOCTU KYOOB JIBYX BBIpaKeHHI.

11 YMHOX€EHHE MHOTOUJICHA Ha 4 p Y Y P .

Buiuucnamu 3HaUEeHNE BBIPAXKECHUI
MHOTOYJICH




JOKYMEHT NoAnncaH 31eKTPOHHOW NOAMNUCHIO.

]
=
= < & XapakTepuCTHKA OCHOBHBIX BH/I0B
s 2 Conep:xkanue yueOHOro 5 m
z = $ S | [eATeJbHOCTH YYeHHKA (HA YPOBHE Y4eOHBIX
s MaTepuaia Q9 . .
== e = AeHCTBHIH)
=
=
S
=
12 Pa3noxenne MHOro4JIeHOB Ha 3 ¢ nepeMeHHbIMU. [IpUMEHATh CBOMCTBA CTENEHH
MHOKUTeNU. BeiHecenue ob1ero JUT TpeoOpa3oBaHus BbIpakeHUil. BbImonHATh
MHOXXHTEIS 38 CKOOKHU YMHOKE€HHE OJHOUYJICHOB M BO3BEJEHUE
OJIHOYJIEHA B cTereHb. [IpuBOIUTH OTHOWIEH K
13 Paznoxenne MHOTO4YJICHOB Ha 3 a PHBOJ :
CTaHJAPTHOMY BHUY. 3alHChIBATh MHOTOUJICH B
MHOXXHTENU. MeTo/ TpynimipoBKH
CTaHJAPTHOM BHJIE, ONPEAEIATh CTENEHb
KonTponbnas pabora Ne 3 mo teme 1 MHoOrouseHa. IIpeo6pa3oBbIBaTh NPOU3BEICHHE
«Pa3nioxxeHre MHOTOYJICHOB Ha OJHOYJICHA U MHOI'O4JIEHA; CYMMBI, Pa3HOCTH,
MHOXUTCIIN MPOU3BEACHHUS ABYX MHOI'OYJICHOB B MHOI'O4YJICH.
14 [IpousBeneHne pa3sHOCTH U CyMMBbI 3 BrimoynsaTs pa3no>é<eHHe MHoroqneﬁg Ha
JBYX BhIAKeHH MHOKUTEIN CII0COOOM BBIHECEHHUS O0LIET0
MHOKHUTEIS 32 CKOOKH, CIIOCOOOM I'PYIITUPOBKH,
15 PasHocTb KBafpaTOB ABYX 2 1o opMyiamM COKpamEHHOrO YMHOXKEHHUS U C
BBIpaKCHUU MIPUMEHEHUEM HECKOJIBKHX CIIOCOOOB.
16 KBanpar cymmbl 1 KBagpar 4 Hcnonp30BaTh ykasaHHbIE IPEOOPa30BaHMs B
Pa3HOCTH BYX BbIPAsKEHHUi IIPOLIECCE PELIECHUS YPAaBHEHUH, JOKA3aTEIbCTBA
YTBEP)KICHUMN, PEIICHUS TEKCTOBBIX 3a]1a4
17 [IpeobpazoBanue MHOTOYJICHA B 3
KBaJpaT CyMMBI UJIM Pa3HOCTH
JIByX BBIpaKECHUH
KonTtponbshas padora Ne 4 o reme 1
«DopMyJIBI COKPAILLIEHHOT O
YMHOXEHUS»
18 CymMma 1 pa3HOCTb KyOOB JIBYX 2
BBIPAKECHUN
19 [IpumeHeHne pa3nuIHbIX 4
CHOCOOOB pa3IoKeHUs
MHOTOWJICHA Ha MHOXHUTEITN
[ToBTOpEHUE U cCUCTEMATU3ALIHS 2
yueOHOro MaTepuaa
KonTtponsnas padora Ne 5 mo Teme 1
«IIpuMeHenne pa3InYHbIX
CIOCOOOB pa3IoKeHUs
MHOrO4JIEHA HAa MHOKUTEIIN
I'nasa 3. ®ynkuuu 12
20 CBsI3u MEXAy BEJIMUHMHAMU. 2 IIpusooums ipuMeEpHI 3aBUCUMOCTEH MEKTY
OyHKIMSA BeJIMYMHAMU. Pa3nuuars cpenu 3aBUCUMOCTEN
KIIMOHAJIbHbIE 3aBUCUMOCTH.
21 Crioco6sI 3a1aHus GyHKLIUN 2 ymicu .
Onucvlieams noHamus: 3aBUCUMON 1
22 I'padux Gynxuum HE3aBUCUMOU MEPEeMEHHBIX, (YHKIINH, apTyMeHTa
23 Tuneiinas Gysxis, eé rpaduxn 4 byHKIMK; crIOCO0BI 3a1aHus (YHKITUH.

CBOICTBa

dopmyaupoBaTh ONpeneaeHHs: 00JIaCTH
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[ToBTOpEHNE M cucTeMaTH3aLUs 1 orpeneneHus: GyHKINH, 00JacT 3HaUYECHUI
y4eOHOro MaTepuaia ¢byHkumu, rpaduka QyHKINH, JIUHEHHON
HKIUH, TPSIMOI MPOIOPIHOHAIBHOCTH.
KonTtponbsnas padora Ne 6 mo Teme 1 pynxumn, mp potioph
«DYHKIHN Boiuucasamsb 3Ha4eHne QYHKIUH 110 3alaHHOMY
3Ha4YeHUIo aprymenTta. CoCTaBIIATh TaOJIUIIBI
3HaueHui pyHkuu. CTpouTh rpa@uk GyHKIHNH,
3agaHHoOU TabmuuHo. [To rpaduky GyHkuuu,
ABIISIOILEHCSI MOZIENBIO PEaIbHOTO MpoIiecca,
OIIPEeNIATh XapaKTEPUCTUKHU 3TOTO TpoIiecca.
CtpouTth rpaduk IMHENHON QYHKIMY U TPSIMON
IPONOPIHOHATBHOCTH. ONHMCHIBATH CBOMCTBA
3THX (QYHKITUH
I'nasa 4. CucreMsbl JINHEHHBIX YPABHEHUH 20
¢ ABYMSI lepeMeHHbIMHI
24 VYpaBHEHUs C ABYMS 3
NepeMEeHHBIMA IIpusooums npumepol: ypaBHEHUS C IBYMS
o nepeMeHHBIMU; TMHEHHOT0 YpaBHEHUS C IBYMS
25 JIuneliHoe ypaBHEHHE C IByMS 3 P ’ yp WA C ABY
NepeMEeHHBIMU; CUCTEMBI ABYX JINHEHHBIX
MIEPEMEHHBIMHU U €T0 TpapuK .
yYpaBHEHUH C ABYyMs NEPEMEHHBIMH; pEabHBIX
26 | Cucrembl ypaBHEHHH C ABYyMSI 3 IPOLIECCOB, Uil KOTOPHIX YPABHEHHE C JABYMSI
nepeMeHHbIMA. ['papuueckuii HIEpEMEHHBIMHU UK CHCTEMA YPaBHEHUH ¢ IBYMsI
MCTOA PCHICHUA CUCTEMBI JIBYX NEePEMEHHBIMU SABJIIIOTCSA MATEMAaTUICCKUMU
JIMHEWHBIX YPAaBHEHUH C ABYMS MOJTEIISIMH.
IIEpEMCHHBIMU OHpeI[CJIHTB, SIBJIICTCS JIM I1apa YK CeJl peIlICHUEM
27 S —— 2 JTAHHOTO YPaBHEHHUS C IByMsI ITepEMEHHBIMH.
ypaBHEHHIT METOOM MOACTAHOBKH DPopmynuposans.
onpeodeneHus: PelIeHNUs] YpaBHEHHUSI C ABYMsI
28 Perenne cucreM IMHEHHBIX 3 MePEeMEHHBIMH; YTO 3HAYUT PEIIUTh YPABHEHHE C
YPaBHCHUHU MCTOJIOM CJIOKCHUA JBYMsI TIEpEMEHHBIMU; Tpa(uKa ypaBHEHHS C
29 PelleHye 327124 C TOMOIIBIO 4 JBYMsI TIEPEMEHHBIMU; JINHEHHOTO YPaBHEHUS C
CHCTEM JIMHEHHBIX ypaBHEHMIl JBYMSI TIEPEMEHHBIMU; PELICHUSI CHCTEMBI
ypaBHEHUI C IByMS IIEpeMEHHBIMU;
TloBTopenne cucremMaTHsaLus 1 céolicmea ypaBHEHHUI! € 1ByMs TePEMEHHBIMU.
y"ebHoro mMaTepnana Onucwvléams: cBoiicTBa rpaduka TMHEHHOro
KOHTpoﬂbHaﬂ pa60Ta Ne 7 o teme 1 YPaBHCHHS B 3aBUCHUMOCTH OT 3HAYCHHI

«CucTembl IMHEHHBIX YpaBHEHUH
C IByMsI IIEpEMEHHBIMU

ko3 punreHToB, rpaUIECKUd METOI PEIICHUS
CUCTEMBI IBYX YPaBHEHMH C IByMs
[IEPEMEHHBIMU, METO/] IOJCTAHOBKH U METOJ
CIIOKEHHUS JJIs PELIEHUSI CUCTEMBI IBYX
JIMHEWHBIX YPaBHEHUH C IByMS [IEPEMEHHBIMU.
Cmpoums TpauK JMHEHHOr 0 YpaBHEHHUS C
JByMs IepeMeHHbIMU. Pemate cucteMsl ABYX
JMHEIHBIX YPaBHEHUH C IBYMs II€PEMEHHBIMU.
Pewiams TexkcTOBBIE 33141, B KOTOPBIX CUCTEMA
JIBYX JINHEUHBIX YPABHEHUU C ABYMS
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MEPEMEHHBIMH SIBJIICTCS MATEMAaTHYCCKOM
MOJIENTBIO PEATBHOTO TMpoIlecca, ’
WHTEPIPETUPOBATH PE3YJILTAT PEIICHUS CUCTEMBI
IMoBTOpEeHHe U cUCcTEMATH3ANMUA Y4eOHOT0 3
MaTepuaia
YnpaxHeHHs IS TOBTOPEHUS Kypca 7 2
KJacca
Hrorosasi KOHTpoOJIbHAS paboTa 1
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8 kaace (3 yaca B Heaen10, Becero 1024yacon)

S
]
s &
S a Coaep:xanue yaeOHOro 7 XapaKkTepUCTHKA OCHOBHBIX BH/I0B AeSITEJIbHOCTH
: 2 feran
= 8 Marepuaia £ Y4E€HHUKA (Ha YPOBHE Y4eOHBIX A1elCTBHI)
=
= z
=
=
=]
=
IloBTOpeHuUe Kypca anredps! 7 kiaacca | 4
I'naga 1. PauuonajbHble BbhIpa:kenuss | 44
1 PanmonansHbie ApoOu 2 | Pacno3naséams 11eible palliOHAIbHbBIE BHIPAXKEHUS,
N 00HBIE pallOHAJIbHBIE BBIPAXKEHUSI, TPUBOIUTH
2 OcCHOBHOE CBOWCTBO 3 | P patt P » TPHBOA
. MIPUMEPHI TAKUX
panroHanbHOR Apodu . )
BbIpaXEHUNH. Dopmynuposams: onpeoenenus.

3 Cnoxenue v BHIMMTaHUE 3 PalMOHAIIBHOIO BBIPAXKEHUS, IO YCTUMBIX 3Ha4ECHUN
palMOHAaNbHBIX IPO0eH ¢ IIEPEMEHHOM, TOXKIECTBEHHO PABHBIX BBIPAXKCHUH,
ONMHAKOBBIMH 3HAMCHATCIIMHA TOXJ[€CTBA, PABHOCUJIBHBIX YPABHEHUM, PAIMOHATILHOT O

4 P ———— 6 | YPaBHCHHS, CTCIICHU C HYJICBBIM I10Ka3aTe/IeM, CTEIICHH C
PAIHOHATBHEIX APOGeit LETBIM ngI/II_IaTEJ'IBHBIM 1oKa3aTeNeM, CTaHAPTHOrO BUja
C PA3HBIMH 3HAMEHATEISIMH HHCIa, 00paTHO NPONOPLHOHAIBHOCTH; C60UCMEa:

OCHOBHO€ CBOICTBO pallMOHAJIbHOM po0u, CBOMCTBA
KonrponsHas pabora Ne 1 mo 1 | crenmenn ¢ nenmsiv mokasatenem, ypaBHeHui, pyHKIAN
TeMme «ParvoHa bHbIE k )
BBIDAKCHIS» y= E npasuia; CI0KeH!s!, BBIMUTaHUsL, YMHOKEHUS,

5 VYMHOXKEHHE U JICICHN S 4 | nenenus mpobeit, BO3BEICHUS IPOOU B CTEIICHB; YCIOBHE
parroOHATBHBIX APOOEH. paBeHCTBa IpoOu HYMO. /[oxa3viéams CBOWCTBA CTEIIEHU
BosBenenune panuonansHoM C IeNbIM TokazateneM.  Onucviéams TpaduydecKuii METOT
JpoOH B CTETICHB peuIeHus ypaBHEHUN ¢ OHOM nepeMeHHOu. [Ipumensams

HOBH BOWCTB HOHAJIbHOU W 1S
6 T oMK LeCTBEHHbIE 7 | OCHOBHOE CBO¥C ogau OHAJIBHO %p(zfi H)m
KpallleHus U I A30BaHUS . [IpuBOAUTH
peodpa3oBaHus PallMOHAIBHbBIX co % e pe% paso Apooe Ir{) oA
BBIpAKCHHiA Ipodu K HOBOMY (00111eMYy) 3HAMEHATEIIIO. axonHUTL
CYMMY, Pa3HOCTb, TPOU3BEACHUE U YaCTHOE IPOOCH.
KonTponsHtast pabora Ne 2 mmo 1 | BeimonHsTh TOXIECTBEHHBIE TPEOOPA3OBAHHS
TeMe «TOXICCTBEHHbIC palMOHAIILHBIX BBIpaXKEeHUN. Pewams ypaBHEHUS
npeoOpa3oBaHUs PalOHaIBHBIX C IepeMEHHOI B 3HaMeHaTele Apodu. [lpumensams
BBIpAKCHUU) CBOMCTBA CTENEHHU C LIEJIBbIM [MOKA3aTeIEM JJIst

7 PaBHOCHJIbHBIE YPABHEHHSL. 3 | npeoOpa3oBaHus BBIPAKEHUH. 3anuceviéamb YuCIa
PalioHaNbHbIE ypaBHEHHS B CTaHAAPTHOM BHJE. iblﬂOﬂHﬂInb IIOCTPOEHUE U YTCHHUE

8 Creness ¢ LeNIbIM 4 | TpaduKa QynKiEM Yy = _

n
OTpULIATEIbHBIM [TOKa3aTeIeM
9 CBolicTBa CTENEHHU C LIEJIbIM 5
MoKa3areynemM
k 4
10 Oynkuusa Yy = _u e€ rpaduk
X
KonTtponsnas padora Ne 3 o 1

TeMe «CTeneHp C 1ETBIM
OTPUIATEITHLHBIM ITOKa3aTEIEM




JOKYMEHT NoAnncaH 31eKTPOHHOW NOAMNUCHIO.

- S
o€ S
S e Conep:xanue ydeOHOTo Z XapakTepuCTHKA OCHOBHBIX BH/I0B 1eATEJbHOCTH
é 8 Marepuaia E Y4eHHUKA (Ha YPOBHE Y4eOHBIX AelCTBH)
2 2
=
5
=
I'nasa 2. KBagpaTHble KOPHH. 25
JlelicTBUTEJIbHBIE YU CIA

11 | ®yukums y = X2 u eé rpaduk 3 | Onucwvisams: IOHATHE MHOXKECTBA, DJIEMEHTA MHOXECTBA,

12 | Ksaapatssie kopuu. 3 CrocoObl 3aJaHKsI MHOJKECTB; MHOYKECTBO HATYPAJIbHBIX
Apudmersaeciui kBanpaTaEDt 4HCE, MHOKECTBO LIEIbIX THCEN, MHOXKECTBO
— palMOHAIBHBIX YHCEJ, MHOKECTBO JI€H CTBUTENBHBIX YHCEIl

U CBSI3M MEX]1Y STUMH YK CIIOBBIMU MHOKECTBAMU; CBA3b

13 | MHOX€eCTBO U €ro 3JIEMEHThI 2 | MexIy OECKOHEUHBIMH JECATHYHBIMU APOOIMU 1

14 | Tlonmuoxectso. Orneparuu may | 2 | PAIWIOHAILHBIMU, HPPALMOHATLHEIMH HHCIIAMH.
MHOKCCTBAMI Pacnosznasams pannoHanbHble U MPPALMOHAIBHBIE YU CIIA.

[TpuBOAUTH IPUMEPHI PAL[MOHAJIBHBIX YHCEN U

15 | YucnoBble MHOXECTBA 2 MPPALHOHAIBHBIX YHCEL.

16 | CaoiictBa apudMeTHIECKOr0 4 3a1vfzu0bzeamb C oMoILbIO (GopMyI1 CBONCTBA AeHCTBUI €
KBA/PATHOT'O KOPHSI JIeCTBUTENbHBIMH YHUCIIAMHU.

Dopmynupoeamy:

17 | Toxpecrsennsle 5 S | onpedenenus: KBAIPATHOro KOPHS M3 THCIA,
NpeodpasoBaHNs BbIPAKEHHI, apu(METHIECKOro KBaJpaTHOro KOPHS U3 YU CIIa, PABHBIX
COACPHKAIINX KBAIPATHBIC MHOKECTB, TIOJMHOKECTBA, IEpecey eHus MHOKECTB,
KOpHH 00BbEIUHCHUS MHOXKECTB;

18 Dyxmas Y = ﬁn &8 rpaduK 3 | ceoticmea: GyHKIUH Y = X°, apU(PMETHIECKOTO

KBaJIPaTHOT O KOpHS, QYHKIIUHU Y = ﬁ .

KonTtponbhas pabora Ne 4 o 1 .
okasvieams cBOMCTBA apU(PMETUUECKOr 0 KBAAPATHOTO

teme «KBaapaTHbIE KOPHHU. —

JelicTBUTENbHBIE YHCIIAY
Cmpoume rpaduku QyHKUHA Y = X°u Yy = ﬁ .
[TpuMeHATE OHATHE apU(PMETUIECKOTO KBAAPATHOTO
KOPHS J1J1s1 BBIYMCIICHUS 3HAUEHU I BbIpaXK EHU.
Ynpowamo Beipaxenus. Pemats ypaBHeHus. CpaBHUBAThH
3HauYeHMsl BbIpakeHUl. BrInonHATh npeodbpazoBaHue
BBIPAXXEHUN C IPUMEHEHUEM BbIHECEHUSI MHOXKUTEIS U3 -
M0/ 3HaKa KOPHsI, BHECEHUE MHOXKUTENA 101 3HAK KOPHSI.
BrImonHsaTh 0cBOO0XKI€HNE OT UPPAIOHATBHOCTH B
3HaMeHaTelne 1po0u, aHaTN3 COOTHOIIECHUH MEXIY
YHCJIOBBIMU MHOKECTBAMU U MX 3JIEMEHTaMU

I'nasa 3 KBaapaTrHble ypaBHeHUsI 26

19 | KBagpaTHbie ypaBHEHHUS. 3 | Pacnosnasamsb v IPUBOAUTH IPUMEPHI KBAIPATHBIX
Perenue HenosHbIX YpaBHEHMH pa3IMuHbIX BUAOB (ITOJHBIX, HEMOJIHBIX,
KBaJIpaTHbIX YPaBHEHUI MPUBEAEHHBIX), KBaJIPATHBIX TPEXUIICHOB.

20 | Dopuyma Kopuei KeaIPATHOrO 4 Onucwvliéams B 0011EM BH/IE PEIIEHAC HEOMHEIX
ypABHEHHA KBaJIpaTHBIX YPaBHEHUH.

Dopmynuposams:

21 | Teopema Buera 3 | onpedenenus: ypaBHeHWs IEPBOIi CTENEHH, KBAIPATHOTO

KouTponsaas pa6ora Ne 5 o 1 | YpaBHEHHs; KBaJPaTHOrO TPEXUICHA, IUCKPUMHHAHTA
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teme «KBasipaTHble ypaBHEHUSD) KBaJpaTHOT O ypaBHEHHS
92 | Keamparaedi méxwien 3 | M KBaJpaTHOro TpEXusieHa, KOpHS KBaJAPaTHOT O
TpéxuseHa; OUKBaJIpaTHOTO YpaBHEHUS;
23 | Peuienue ypaBHEHM, KOTOPBIE S | ceolicmea KBaJpaTHOroO TPEXUIIEHA;
CBOIATCA K KBaAPATHBIM meopemy Buera u oOpaTHyIO €if Teopemy.
YPaBHEHHAM 3anucvieamsv 1 fOKa3bIBaTh POPMYITy KOPHEH
24 | PanuMOHATBHBIE YPABHEHUS KAK 6 | KBAAPATHOrO ypaBHEHHUA. HccnenoBats KoIM4eCcTBO
MaTeMaTHIECKHE MOLEIH KOpHEH KBaJIpaTHOTO YPaBHEHMsI B 3aBUCHUMOCTH OT 3HaKa
pPeATbHBIX CHTYAIIHi €ro IMCKPUMUHAHTA.
Jloxazvieams meopemul: Bueta (pssMyro u 00paTHyo), O
KonTpossHast pabora Ne 6 1o 1 Pa3I0KEHUH KBAJPATHOT'O TPEXUJICHA HA MHOKUTEIH, O
Teme «PelieHne ypaBHeHHH, CBOMCTBE KBaJIPAaTHOT O TPEXUJIEHA C OTPULIATETbHBIM
KOTOpBIE CBOIATCA K JCKPHMUHAHTOM.
KBaJIpaTHBIM ypaBHCHHUAM) Onucwvieams Ha IPUMEPAX METOJ 3aMEHBI IEPEMEHHOM 111
pEILIEHNs ypaBHEHMIA.
Haxooumb KOpHU KBAJPATHBIX YPAaBHEHHUH pa3IHMUHbIX
BHJI0B. [IpuMeHsTh Teopemy Buera u oOpaTHyro eit
TeopeMy. BbINONHATH pa3iiokeHue KBaJpaTHOro
TpEXuieHa Ha MHOXKUTeNU. HaxoquTh KOpHU ypaBHEHHH,
KOTOpBbI€ CBOAATCS K KBaJpaTHbIM. COCTaBIATh
KBaJpaTHbIC YPAaBHECHUSI U YPaBHEHUS, CBOMSIINECS K
KBaJpPaTHBIM, SBJISIFOIIUECS MAaTEMAaTUYECKUMU MO EISIMHU
pEANBbHBIX CUTYaLlUH
IloBTOpEHUE U cHUCTEeMATH3ALUS 3
y4eOHOro marepuana
YnpaxHeHus s TOBTOpEHHs Kypca 8 2
KJlacca
Hrorosasi KOHTpoOJIbHAS paboTa 1
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< >
= 5
=
=
=]
=
Iloeémopenue xkypca aareopbi 8 5
KJjiacca
I'naga 1. HepaBencrBa 21
1 UuciioBble HEPABEHCTBA 3 | Pacnosnasams ¥ IPUBOANUTH IPUMEPHI UM CIIOBBIX HEPABEHCTB,
N HEPaBEHCTB C [IEPEMEHHBIMU, JINHEUHBIX HEPABEHCTB C OHON
2 OcCHOBHBIE CBONCTBA . .
MIEPEMEHHOMN, TBOMHBIX HEPABEHCTB.
YHCIIOBBIX HEPABEHCTB
Dopmyauposamsw.

3 CnoxxeHue 1 yMHOXKEHHUE 4 | onpedenenus: cpaBHEHUs IBYX YMCEJl, PELIEHUs HEPABEHCTBA
YHCIIOBBIX HCPABCHCTB. C OJIHOM TIEPEMEHHOM, PABHOCUIILHBIX HEPABEHCTB, PELICHUS
OrueHnBaHue 3HAYCHHUS CHCTEMbI HEPaBEHCTB C O/IHOM IepeMeHHOil, 00acTu
BBIPAXKEHUS OIpEIETICHUS] BBIPAYKEHUS;

4 HepaBeHcTBa ¢ OHOI 1 | c60licmea YUCIOBBIX HEPABEHCTB, CIIOKCHUS H yMHOXCHHUS
TepeMeRHOi HUCOBLIX HEPABEHCTE

Llokazvieams: cBOICTBA YNCIIOBBIX HEPABEHCTB, TEOPEMBI O

S Penenue HepaBeHCTB ¢ S | cnoxeHnu u YMHOKEHUH YUCIIOBBIX HEPABEHCTB.

OTHOH ITIEPEMCHHOM. Pewams nuneiinble HepaBeHCTBA. 3aMUCHIBATh PEIICHUS
HKcII0BbIE TPOMEKY TKH HEPABEHCTB U UX CUCTEM B BUJIE YHCIIOBBIX IPOMEXKYTKOB,

6 CHCTEMEI THHEMHEIX 5 | oObennHEHus, IepecedeH s YHCIOBBIX TPOMEKYTKOB. PemaTs
HEpaBEHCTB C OJHOM CHCTEMY HEpaBEHCTB C OJHOM nepeMeHHon. O1eHuBaTh
TepeMeHHO 3HaueHHe BhIpakeHUsl. 1300pakaTh Ha KOOPAUHATHOU

IpsIMOM 3aJJaHHBIE HEPABEHCTBAMU YK CIIOBbIE IIPOMEXKYTKU
Kontponbsnas padota Ne 1 1
o reme «HepaBeHcrBay
I'naea 2. KBaapatuunast pynkuus | 32
7 [ToBTOpenue u pacmmpenue | 3 | Onucwvliéams NOHATHE (PYHKIMH KaK [IpaBHIIa,
CBelleHUH 0 pyHKUUN YCTaHaBJIMBAIOILIETO CBSI3b MEX]Y 2JIEMEHTAMU JIBYX
- MHOKECTB.
8 CaoiicTBa QpyHKUINN 3
Dopmynuposamun:

9 Kak nocrpouts rpagux 2 | onpeodenenus: nyns GpyHKIHUU; TPOMEKYTKOB
Gynxuun y = kf(x), ecu 3HAKOMOCTOSHCTBA QYHKIIUU; (PYHKIIMH, BO3pacTaroIei
M3BECTCH IpauK QyHKIHH (yObIBarol1€eil) HAa MHOYKECTBE; KBaIpaTUUHON (PyHKIUY;

y =f(x) KBaJpaTHOI'0O HEPABEHCTBA;
10 | Kax nocrpouts rpaduiu 4 | ceoticmea KBajpaTHIHON QyHKIMH; }
bynxumit y = f(x) + b npaegﬂa MOCTPOCHUS FI;a(l)I/IKO;B (YHKIHHA C TTOMOIIBIO
9 o
ny = f(x + a), ecm ?peo pfa3OBaHm? BHJIA k(fX) — f(X)+a;
U3BECTEH rpaduk GyHKIMY Y () = f(x +a); f(x) — (X)'v 5
=f(x) Cmpoums Tpaduku QyHKINN C TOMOIIBIO TPeoOpazoBaHU
Buga f(x) — f(X)+ a;

11 | KBagpatuunas ¢pyHkius, eé 6 f(x) — f(x + a); f(x) — kf(x).
rpaduK u CBOICTBA Cmpoumb Tpaduk kBagpatnaHoit Gpyakmuu. [To rpadpuxy
KouTpoisHas pabora Ne 2 1 | KBagpaTHYHOU (YHKIIMH OIMCBIBATH €€ CBONCTBA.
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o Teme «KBagpaTuanas Onucwisams CXeMaTUIHOE PACIIONIOKEHUE TTapa0oIIbI
GbyHKIHS OTHOCHUTEIBEHO OCH a0CIUCC B 3aBUCUMOCTH OT 3HaKa
12 | Pemenne xpazpatHbix g | crapuiero kod(duruenTa u AMCKPUMHHAHTA
HEDABEHCTS COOTBETCTBYIOIIEIO KBaJIPATHOTO TPEXUJICHA.
Pewams xBaipaTHBIC HEPABEHCTBA, UCIOJIB3YS CXEMY
13 | CucreMsl ypaBHEHHH C 6 | pacnonoxxenus napaGosbl OTHOCUTENBHO OCH abCIHCe.
ABYM: IICPCMEHHBIMU Onucvisams rpadudecKuil METO] PEIIEHUsI CHCTEMBI IBYX
KoutposbHast paGora Ne 3 1 | YPaBHEHMH C ABYMsl [IEPEMECHHBIMHU, METO] [0/ICTAHOBKH U
110 Teme «Pelenme METOJI CIIOKEHUS JIJIsl PEIISHHS CHCTEMBI IBYX YpaBHEHUH C
KBAIPATHBIX HEPABEHCTEY ABYMS IIEPEMEHHBIMH, OJIHO U3 KOTOPBIX HE ABIACTCA
JMHEWHBIM.
Pewiams TekcTOBBIE 337]a41, B KOTOPBIX CUCTEMA JIBYX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU SIBJISICTCS MAaTEMAaTHICCKOM
MOJIEITBI0 PEATTbHOTO MPOIecca, U HHTEPIPETUPOBATH
pe3yJIbTaT PEHICHUS CUCTEMBI
I'naga 3. diieMeHTbI NPUKJIATHOMN 21
MaTeMaTUKH
14 | Martematuueckoe 3 | Ilpusooums npumepuol:
MOJIEITIPOBAHHE MaTEeMaTUYECKUX MOJICIICH pealbHBIX CUTYAIIHIA; TPHKIIATHBIX
15 | MpoleHTHbIe pacuéTs 3 | 3amay; MPHOTMKEHHBIX BEJIMYUH; HCITOTH30BaAHUS )
KOMOWHATOPHBIX TPABUI CYMMBI U IIPOU3BEICHUS; CITydallHbIX
16 | IlpubnmxéEnnbie COOBITHI, BKJTIOUAst JOCTOBEPHBIC U HEBO3MOKHBIE COOBITHS;
BBITUCIICHUA ONBITOB C PABHOBCPOITHBIMU HCXOAAMM; IIPCACTABICHUS
17 | Ocrosmbie mpasmma 3 | CTATMCTUYECKUX JAHHBIX B BUJIE TabuLl, AHarpamM,
KOMBUMHATOPHKH rpauKoB; HCIIOIb30BAHMNS BEPOATHOCTHBIX CBOHCTB
OKPY’KaIOIIUX SIBJICHUH.
18 | YacToTa u BEpOATHOCTh 2 Dopmyuposamo:
CIy4aifHOTO COOBITH onpedeneHus: abCOIIOTHON MOTPEUTHOCTH, OTHOCUTEIILHON
19 | Knaccuueckoe onpenesienne | 3 | IOTPCUIHOCTH, TOCTOBEPHOrO COOBITHS, HEBO3MOKHOTO
BEPOSATHOCTH COOBITHUS; KJIACCHUECKOE OIpe/iesIeHUE BEPOSTHOCTH;
npasuia: KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE
20 | HauanbHble cBeneHus o 4 NPABHIIO TIPO3BEICHHS.
CTaTHCTHKC Onucvigams dTalbl pEHICHUS MPUKIIATHON 3a/1a4H.
KourtponsHas pabora Ne 4 1 | ITosicHATH M 3aNTUCHIBATH ()OPMYITy CIOKHBIX MPOIICHTOB.

o TeME «DIJIEMEHTBI
MIPUKIIATHON MaTEMAaTHUKI

[IpoBOaUTE IPOLIEHTHBIE PACUETHI C HCIOJIL30BAHUEM
CJIOKHBIX TPOLICHTOB.

Haxooums TOYHOCTH NPUOIMIKEHUS 110 TaOJIUIIE
npUOKEHHBIX 3HAUCHU BETMYUHBL VIConp30BaTh
paznu4Hbie POPMBI 3aTTUCH TTPUOTMKEHHOTO 3HAYCHUS
BenmurHbBL. OTIeHUBATh MPUOIMKEHHOE 3HAUECHUE BEITUYHHEI.
IIpo6ooumsb ONBITHI CO CTyYaHBIMU UcxonaMHu. [10sSICHATD 1
3aMmuCchIBaTh POPMYITYy HAXOXKICHUS YaCTOTHI CIIYYaifHOTO
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KoauuyecTBO yacoB

XapaKkTepuCTHKA OCHOBHBIX BH/I0OB 1eSITEJIbHOCTH
YYeHHKAa (Ha YPOBHe y4eOHbIX AeicTBHIl)

coObITHS. OMICHIBATH CTATUCTUYECKYIO OIEHKY BEPOSTHOCTH
ciy4aitHoro coobiTusi. HaxoauTs BEpoATHOCT CIIy4allHOTO
COOBITHS B ONBITAX C PABHOBEPOSATHBIMU UCXOJIAMH.
Onucwisamy 3Tanbl CTATUCTUYECKOTO UCCIIEIOBAaHUSI.
OdopmisaTh HHPOPMAIIHIO B BUJIE TAOJUII U JUATPAMM.
W3BnekaTs nHGOpPMAITUIO U3 TaOIMI] U quarpaMm. Haxonuts u
MPUBOJUTH MPUMEPHI UCIIOIH30BAHUS CTATUCTUYECKUX
XapaKTEPUCTUK COBOKYITHOCTHU JaHHBIX: CpEIHEE 3HAaUCHUE,
MoJ1a, pa3Max, MeiraHa BEIOOPKHU

I'naea 4. UYnciaosBrbie

19
MOCJIe0BATEIbHOCTH
21 | YucnoBble 2 | IIpueooums npumepsi: MOCIENOBATEIEHOCTEH; YMCIOBBIX
[0CJIe10BaTENbHOCTU [I0CJIEI0BATEbHOCTEH, B YACTHOCTH apu(METHIECKON 1
reoOMEeTPUYECKON MPOrpeccuii; UCIOIb30BaHUS
22 | Apudmeruueckas 4 P porp T
mporpeccms MOCTIEIOBATEIbHOCTEH B peaibHOM JKU3HHM; 33/1a4, B KOTOPBIX
paccMaTpHUBAIOTCS CYMMBI C O€CKOHEUHBIM YU CIIOM
23 CyMMma N mepBbIX YJICHOB 4 | craraeMbix.
apu(pMeTUYECKOH Onucwleams: TIOHATHE IIOCJICIOBATSILHOCTH, YICHA
nporpeccun MOCJIEA0BATENLHOCTH, CIIOCOORI 3aJaHus
24 | Teomerpuueckas 3 gOCJ'IeILOBaTeJ'IBHOCTI/I. )
nporpeccs bINUCIAMY HIICHBI TIOCTIE/I0BATENBHOCTH, 33/1aHHOR
dbopMyIoi n-To YJieHa UM PEKYPPEHTHO.
25 | CymMa N mepBbIX 4JIEHOB 3 Dopmyuposamo:
FeOMETPUIECKON onpeodeneHus: apu(PMeTnyecKor MPOrpeccuu, reoMeTPUY €CKOn
HporpeccHn IIPOrPECCHH;
26 | Cymma Geckonednoii 2 | ceoticmea 4IE€HOB FeOMETPUYECKOM 1 apudMeTHIecKoi
reOMETPUY ECKOM HPOrpeCCuH.
mporpeccun, y KoTopoii | q | 3aoaséamov apuPMETHIECKYIO U T€OMETPHYECKYIO IPOrPECCUH
<1 PEKYPPEHTHO.
KontponbHas pabora Ne 5 L | 3anucvieams u noscusmo bopmyisi obuiero wiena
1o reme «uciosble apupMeTHUecKoil U reOMeTPUUECKOi TTPOrpeccHii.
MOCICA0BATCIBHOCTI 3anucvieamsv 1 0okazvieams: GOPMYIIBI CyMMBI N TIEPBBIX
YJIEHOB apu(PMETHUECKON 1 T€OMETPUUECKON IPOrpeccHii;
(bopMyITBI, BBIpaXKaIOIIME CBOMCTBA YICHOB apu (pMeTHUUECKON
Y T€OMETPUUECKON TPOrpeccril.
Buiuucniams cymmy 6€CKOHEYHON T€OMETPUYECKOM
nporpeccuu, y Kotopoii | g | < 1. [Ipencraiste OCKOHEUHBIC
MEPUOUIECKUE IPOOH B BUJIE OOBIKHOBEHHBIX
IloBTOpEHUE M cucTEeMATH3ALMA 7
y4eOHOro marepuasna
YnpaxHeHus I TOBTOPEHUs Kypca | 6

9 kiacca
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IV. IlmanupyeMble pe3yJbTaThl H3y4eHHs aaredpsl B 7-9 Kiaccax

AnredOpanyeckne BbIpaskeHUsI

BBINTyCKHUMK Hay4uTCS:

¢ OIICPHUPOBATH MHOHATHUAMHU «TOXIACCTBO», «TOXKIACCTBCHHOC Hp€O6p330BaHI/I€», pemaTb

3a7jauu, cosieprkaliue OyKBeHHbIE JaHHbIE; paboTaTh ¢ (popMynaMu;

* BBIIOJHATH MpeoOpa3oBaHUsl BBIPAKEHUH, COJEp)KALUIUX CTENEHU C LEJIbIMU

IMOKAa3aTC/IsIMU U KBAAPATHBIC KOPHU,

¢ BBIIIOJIHATH TOXICCTBCHHBIC npeo6pa3OBaHH$1 panroOHaJIbHBIX BBIpa)KCHI/Iﬁ Ha OCHOBC

MpaBuJjI ACUCTBUN HAJl MHOTOUYJIEHAMU U alreOpanyecKUMu ApOOsSMH;

¢ BBIINIOJIHATH PAa3JIOKCHUC MHOT'OYWICHOB HAa MHOKHUTCIIN.

BLIHYCKHI/IK IMOJYYHUT BO3MOKXHOCTb HAYUHUTHCA !

* BBIMIOJIHATH MHOTOIIATOBBIE MPEOOpPa30BaHMS PAllMOHAIBHBIX BBIPAKEHHUM, MPUMEHSS

HIMPOKUI HAbop crmocoOoB U MPUEMOB;

¢ HOPUMCHATL TOXACCTBCHHEIC Hp€06pa30BaHI/I$I AJId peHICHUA 3ada4d M3 PasindHbIX

pas3zenoB Kypca.

YpaBHeHus

BbInycKHUK HAy4UTCS:

°‘p€uiaTb OCHOBHBLIC BHJBI pallMOHAJIbHBIX ypaBHCHI/Iﬁ C OI[HOﬁ nepeMeHHoﬁ, CHUCTCMBI

JIBYX YPaBHEHHUH C IBYMs IIEPEMEHHBIMU;

¢ IIOHHMAaTb YPAaBHCHHC KakK Ba)I(HefIHIYIO MATEMATUYCCKYIO MOJACIIb JJIA OIIMCAaHHA U
HU3Yy4YCHUA p33H006p33HBIX pCalIbHBIX CHTyaHHﬁ, peuiatb  TCKCTOBEIC 3aJadu

anreOpanvyeckuM METOJIOM;



ﬂ,OKYMeHT noanvcaH 3ﬂeKTpOHHOVI noanncbio.
* pPUMEHATh TrpauuecKue MpeACTaBICHHUS Uil  HUCCIEIOBAaHUS  YPaBHEHUH,
VICCJICA0OBAHUS U PEIICHUS CUCTEM YPABHEHUN C JIBYMS IIEPEMEHHBIMU.

BLIHYCKHI/IK IMOJY4YHUT BO3MOKHOCTL:

* OBJIAJIETh CIEHUAIBHBIMM NPHUEMAMU pELICHUS YPAaBHEHUM W CHCTEM YpPaBHEHUI;
YBEPEHHO NPHUMEHTh ammnapaT ypaBHEHUW JUId pelIeHHs pa3HOOOpa3HbIX 3a7ad U3

MAaTCMaTUKHU, CMCIKHBIX MPEAMCTOB, IPAKTHUKH

¢ INPUMCHATH rpa(bnqecm/le MNpEACTAaBJICHUA JIA HCCICAOBAHUSA ypaBHeHHI;'I, CUCTEM

yYpaBHEHUH, cojiepKaiux OykBeHHbIE KO3 (PUIIHMEHTHI.

HepaBencrBa

BBIITyCKHHMK Hay4uTCS:

¢ IMOHMMATb W HNPUMCHATH TCPMHUHOJOIWIO WU CHUMBOJIWNKY, CBA3AHHBIC C OTHOHICHUCM

HCPABCHCTBA, CBOMCTBA YHUCJIOBBIX HCPABCHCTB;,

* pemiaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, pEIIaTh

KBaJIpaTHbIE HEPABEHCTBA C ONIOPOM HA rpaduuecKue MpeacTaBlIeHus;

* IPUMCHSATH almapaTt HCPAaBCHCTB JJI pCIICHHA 3aaa4 U3 PasIMYHBIX pa3acioB Kypca.

BBIHYCKHI/IK MOJIYYUT BO3MOKHOCTHh HAYYUTHCA !

° paSHOO6pa3HI>IM HpI/IéMaM A0Ka3aTCJIbCTBA HCPABCHCTB, YBCPCHHO IIPUMCHATH aIlllapaT
HCPABCHCTB IJII pCUICHUA paSHOO6p33HI>IX MATCMATHYCCKHUX 3aa4 MU 3aJa4 U3 CMCXKHBIX

npeaMETOB, IIPAKTUKHU,

¢ IIPUMCHATDH I‘pa(bI/ILIeCKI/Ie MpCACTAaBJICHUA JIA HCCICOAOBAHUA HCPABCHCTB, CHUCTCM

HEPABEHCTB, COAEPKAIIUX OYKBEHHBIE KOA( (PUIIHESHTHI.

YucioBble MHOKECTBA

BBINTyCKHUMK Hay4uTCS:
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* IIOHMMAaTb TEPMHUHOJIOTHIO M CHUMBOJIMKY, CBSI3aHHBIC C IIOHATHEM MHOXKECTBA,
BBIIIOJIHATH OIEPALMK HAaJl MHOXKECTBAMMU;

* MCIIOJIb30BaTh HAYAJIbHBIE IIPEACTABICHUS O MHOKECTBE ACUCTBUTEIBHBIX YUCEIL.
BBINTYyCKHHMK NOJIYYUT BO3MOXKHOCT!

* pa3BUBATh NPCACTABIICHUC O MHOXKXCCTBAX,

® d3BHUBATh IIPCACTABJIICHUC O 4YHCIIC KW YHCIOBBIX CHCTEMAaX OT HATypaJlbHBIX J0
€ CHUC v v

I[GﬁCTBHTCJIBHBIX quCCii; O poJin BBIUMCJICHUHN B ITPAKTHUKE,

¢ PpasBuTb u er'IY6I/ITI> 3HAHUSA O JIECATUYHOM 3alMCH JACUCTBUTEIBHBIX YMCEN

(mepuoMyecKre U HETIEPUOAUUECKHIE TPOOH).

DOyHKIMHA

BrIITyCKHHMK Hay4uTCS:

¢ TJTIOHMMaTb HW  HCIIOJIB30BAaTh Q)YHKHHOHaJIBHBIe IIOHATHA, A3BIK (TepMI/IHBI,

CUMBOJINYECKHE 0003HAYEHU);

¢ CTPOUTH Fpa(i)I/IKI/I SJICMCHTAPHBIX (PYHKIII/II‘/JI, HcciIe10BaThb CBOMCTBA YMCJIOBBIX

GbyHKIMI Ha OCHOBE M3yUYEHUs MOBEACHUS UX TpadUKOB;

* NMOHMMATh (YHKIMIO KAaK BaXXHEHUIIYI0O MaTEMAaTUYECKYI0 MOJENb JUIsl ONMHCAHUS
MPOLIECCOB U SIBJICHUN OKPYXKAIOIIEr0 MHUpa, MPUMEHITh (DYHKIHMOHAIBHBINA S3BIK JUIS

OIMCAHMS U UCCIICIOBAHUS 3aBUCUMOCTEMN MCIKOY (1)I/IBI/I"IGCKI/IMI/I BCIIMYHNHAMU

¢ IIOHHMMAaTh H HCIIOJB30BaTh A3bIK HOCHGHOB&TGHBHOCTCﬁ (TepMI/IHBI, CHUMBOJIMYCCKUC

0003HAYCHHS)

* TNpUMEHATH (OPMYIIbI, CBSI3aHHBIE C AapU(PMETHYECKOM U TeOMEeTPUYECKO
IPOrPECCUsIMU, U anmnapar, cOpMUPOBAHHBIA IIPU U3YUEHUH JPYTHX pa3/IeioB Kypca, K

PEIICHNIO 3aaa4, B TOM YHUCJIC C KOHTCKCTOM M3 peaHBHOﬁ KHU3HU.

BI)IHYCKHI/IK IMOJIYYHUT BO3SMOXHOCTB:
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¢ IIPOBOJAUTDL UCCICAOBAHUA, CBA3AHHBIC C U3YUCHUCM CBOMCTB (bYHKHI/Iﬁ, B TOM 4YHCJIC C

HCIIOJIb30BAHUEM KOMIIBIOTEpPA; Ha OCHOBE TIpaUMKOB H3YUYEHHBIX (PYHKIMH CTPOUTH

0onee cioxHble rpaduku (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTHIMUY TOUYKAMHU U T.I1.);

* UCHOJNB30BaTh (YHKIMOHAIBHBIE TMPEICTABICHUS W CBOWCTBA (YHKIMNA pEUICHUS

MaTeMaTHYEeCKUX 3a7a4 U3 Pa3IndyHbIX Pa3JeioB Kypca;

* pematb KOMOMHMPOBAHHBIE 33Jaud C MPUMEHEHHEM (GOpMYd N-TO WieHAa U CYMMBI
NEepBbIX N YICHOB apu(pMETHUECKON M TeOMETPHUYECKON MpOrpeccuil, MpUMeEHss IpH

ATOM annapar ypaBHECHUN U HEPABEHCTB;

* TOHMMATh apUPMETUUYECKYI0 M TEeOMETPUYECKYI0 TMpOrpeccuu Kak (YyHKIUU
HATYpaJIbHOTO apryMEHTa; CBS3bIBATH APU(PMETUYECKYIO MPOTPECCUI0 C JHUHEHHBIM

POCTOM, T€OMETPUUYECKYIO — C SIKCIIOHEHI[MAIbHBIM POCTOM.
DJieMeHTBI NPUKJIATHOH MaTeMATHKH
BbIyCKHUK HAy4UTCS:

¢ HCIIOJB30BATh B XOJ€ PCHICHHA 3aJa4 JJICMCHTAPHBIC ITPCACTABJICHMA, CBA3AHHBIC C

HpI/IGHH)I(éHHBIMI/I 3HAa4YCHUAMMU BCINYHNH,

¢ HCIIOJIB30BaTh HpOCTeI\/’II_HI/Ie CIIOCOOBI MNPCACTABJICHHUA W aHalIn3a CTATUCTUYCCKHUX

JTAHHBIX

* HaXOJHUTh OTHOCHUTEIBHYIO YaCTOTY U BEPOSTHOCTh CIIy4aiHOTO COOBITHS;

* pemath KOMOMHATOPHBIE 33/1a4M HAa HAXOXAECHHE YHCiIa 00BEKTOB WIM KOMOMHAIUI.
BBIITYyCKHMK IIOJIY9UT BO3MOXKHOCTB:

* IIOHATH, YTO YMCJIOBBIE JaHHBIE, KOTOPBIE HCHOJB3YIOTCA ISl XaPAKTEPUCTUKU
00BEKTOB OKPYKAIOIIEr0 MUPA, SIBISIOTCS MPEUMYIIECTBEHHO NPUOIMKEHHBIMU, YTO TIO
3anucy MPUOMIDKEHHBIX 3HAYEHHUH, COAEpKAIIUXCS B MH(POPMAIMOHHBIX HMCTOYHHKAX,

MOKHO CyAUTH O IOTPCITHOCTHU HpI/I6J'II/I)K€HI/I$I;

¢ IOHATH, YTO IOrp€IIHOCTL PE3yjibTarTra BBIYMCIICHUN JOJI’KHa OBITH cousmMepuma C

MOrp€IIHOCTEIO HCXOJAHBIX TaAHHBIX
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° l'[pI/IO6pCCTI/I HepBOHaanBHBIﬁ OIIBIT OpraHu3alvn c6opa JAaHHBIX IIpU IIPOBCACHHUHU

orpoca O6IJ.[CCTBCHHOFO MHCHUM:, OCYHICCTBIIAITh UX aHAINW3, NPCACTABIATh PC3YJIbTAThI

omnpoca B BUJI€ TaOIUIIbI, AUATPAMMBI;

* IPUOOPECTU OTIBIT MPOBEJCHUS CIIYYAMHBIX IKCIIEPUMEHTOB, B TOM UHCIIE C MTOMOIIBIO

KOMIIBIOTEPHOTO MOJICJIMPOBAHUS, HHTEPIPETALMU UX PE3YJIbTATOB;

* HAyYUTHCSI HEKOTOPBIM CIEHATBHBIM MIPUEMAM pelIeHHsI KOMOMHATOPHBIX 3aad.

Ilnanupyemblie pe3yabTaThbl 00yueHHs ajareope:
7 Kjaacc

® OMEpUPOBATH MOHITHIMU «TOXKJIECTBOY», «TOXKICCTBEHHOE TPEOOpa3oBaHUE;

e pelath 33Jauu, CoJIepKalue OYKBeHHbIC JaHHbIE;

e pabotarh ¢ PopMylamMu;

® BBHINOJHATH HECJIOXHBIE MPE0OpPa30OBaHUS BBIPAXKEHUM, COJEPIKAIIUX CTENEHU C
HaTypaJIbHBIMU MTOKA3aTESIMU;

® BBINOJHATH TOXKJIECTBEHHbIE MPE0OpPa30BaHUs PALMOHAIBHBIX BBIpAXKEHUH Ha
OCHOBE MPaBWJI I€MCTBUI HAJl MHOTOWICHAMM;

®  BBINOJHATH PA3I0KEHUE MHOTOWIEHOB HA MHOXUTEIIH;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPAaBHEHUS, PEIlICHNE YPAaBHEHHUS;

e pemaTh JIMHEHHBIC YPABHEHUU C OJHOM IEPEMEHHOW, JMHEHHbBIC YPABHEHUS C
JIByMsI IEPEMEHHBIMH, CUCTEMBI JIByX YPAaBHEHUU C ABYMS IEPEMEHHBIMY;

® [IPOBEPSATH, SIBISIETCS JIM IJAHHOE YUCIIO PEILICHUEM YPAaBHEHHUS;

® CTPOUTH MOJIENb YCIIOBUA 3a/a4udl (B BUJE TAaOJIUIIBI, CXEMBbI, PUCYHKA WU
YPaBHEHHUS) C EJIBIO MIOUCKA PEIICHUS 3a1a4H;

¢ JIOHMMAaTb YPAaBHCHHUC KaK Ba)KHCI\/JIH_IYIO MAaTCMAaTUYCCKYIO MOACIIb AJI OIIMCaHUs U

W3YYEHUS Pa3HOOOPA3HBIX PealbHBIX CUTYAIUN;
® pemiaTh TEKCTOBBIC 33J]a4UH aIreOpandecKuM METOJIOM;

® [pPUMEHATH TIpaduyueckue TMpeACTaBICHUs JUIs HCCIEJOBAaHUS YpaBHEHHUH,

VCCJIEA0OBAHUS U PEIICHUS CUCTEM YPABHEHHM C IBYMsI IEPEMEHHBIMH.
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NOHMMATh ¥ UCIIOJIb30BaTh (PYHKIMOHANbHBIE TOHATHSA, S3bIK (TEPMUHBI,
CUMBOJIMYECKHUE 0003HAUCHUSA);

HaXOJUTh 3Hau€HHE (YHKLUMU MO 33JaHHOMY 3HAYEHUIO apryMeHTa; HaXOIUTh
3HAYEHUE apr'yMEHTa 110 33/JaHHOMY 3HAUYEHUI0 (QYHKINH;

CTpOUTh TpaduK JMHEWHOW (YHKUMH, HCCIEeNOBaTh €€ CBOWCTBA HA OCHOBE
U3yueHUs TOBeJIeHUs e€ rpaduka;

NpOBEPATH, SBISIETCA JH JaHHbIM Trpaduk TpadukoM 3aTaHHON JTUHEWHOI
dyHKuMM;

NOHUMAaTh (PYHKIHIO KaK BXHEHIIYI0 MaTeMaTHYECKYI0 MOJENb IS OIMHUCAHUS
NPOIIECCOB U SIBJICHUN OKPYKAIOIIEr0o MUPA, TPUMEHATh ()YHKIIMOHAIBHBIA S3BIK
JUIs  ONUCaHUsT M  UCCIEAOBAHUS 3aBUCUMOCTEH MeXAy  (U3NYECKUMHU

BCINYHNHAMM.

8 kiIace

OnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHUAMHU: HATYpaJIbHOE YHUCIIO, L[EJI0€ YUCIIO,
OOBIKHOBEHHAasl JIpo0Ob, JAecATUYHas ApoOb, CMEIIaHHas ApoOb, palOHAIBHOE
YHCI0, apu(pMETUIECKUN KBaIpaTHBI KOPEHB;

CpaBHMBaTh 4MUCIIA;

Pacnio3naBaTh panuOHaJIbHBIE U UPPALIMOHAIBHBIEC YNCIIA,

Hcnonb3oBare CBOWCTBA 4YHCEN W IIpaBWIAa JCUCTBUM NPU  BBIIOJIHEHUU
BBIYMCIICHU;

BbINONHATE HeclIoKHBIE NMPeoOpa3oBaHUsl PallMOHAJIBHBIX BBIPAXKEHUH, IPOOHO-
JIMHEVHBIX BBIPA>KCHU M, BBIDAKEHU C KBaIPaTHBIMU KOPHIMU;

[IpumensaTs  cBoiicTBa  apupMETHUYECKUMX  KBAJApaTHbIX  KOpHEH A
npeoOpa3oBaHUs BBIPAXKEHNUH, COJepKaIUX KBaIpaTHbIE KOPHH;

BbINOMHATE HECHOXHBIE MPeoOpa3oBaHUs IEJbIX BBIPAXKEHUN: pacKpbIBaTh
CKOOKHU, TPUBOJUTH TIOI00HBIE ClIaraeMbIe;

[IpumeHsITh GOPMYIIBI COKPALIEHHOTO YMHOXEHUS Ul YIPOILIEHUS BBIYMCICHUN
3HaYEHUH BBIPAXXEHUH, U1 MpeoOpa30BaHUs BbIPAKEHUI;

YMeTh BBINOJHATH MOCTPOCHUE TPAPUKOB: JIMHEHHOW (QYHKIMH, QYHKIHU Y=K/X

(oOpaTtHasi MPOMOPIMOHAIBHOCTD), KBaPATUYHON (PYHKITUH;
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OnpenensTh MOJIOXKEHUE TOYKHA O €€ KOOpJIWHATaM, KOOPJWHATHI TOYKH IO €€
TIOJIO’KCHUIO Ha KOOPIMHATHOM IJIOCKOCTH,

Haxomuth 3HaueHne (QyHKIWHM MO 3aJaHHOMY 3HAYCHUIO apryMEHTa, HaXOJWUTh
3HAUCHHE apryMeHTa 10 3aJaHHOMY 3HAYCHHUIO (PyHKIINH;

BRITTOTHATE HECIIOKHBIE MTPeoOpa3oBaHus IS BBIYMCICHHUS 3HAYCHUN YHCIIOBBIX
BBIPOKEHUH, COJIEP)KAIIUX: CTCICHH C HATYypaJbHBIM IOKa3aTejeM, CTCICHU C
IIEJIBIM OTPHUIATCIIBHBIM TTOKa3aTesIeM.

[IpuMeHsITh CBOWCTBAa CTEMEHH C IETIbIM TOKaszarejaeM JUisi mpeoOpa3oBaHUs
BBIPAKCHUM;

BeimonHsaTe apudMeTH4YecKue JCUCTBUS: ¢ MHOTOWICHAMH, C anreOpandecKuMu
TPOOSMH.

BBIMOTHATE pa3iokeHre MHOTOYJICHOB HA MHOKHUTEIH;

OmnepupoBath Ha 6a30BOM YPOBHE MOHSTHUSMH: PABEHCTBO, YHCIOBOE PAaBEHCTBO,
ypaBHEHHE, KOPEHb ypaBHEHUS, PEIICHHWE YpPaBHEHHS, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHUE HEPAaBEHCTBA,

[TpoBepsATh: SBISICTCS U JAHHOE YUCIIO PEIICHHEM YPaBHECHUS, CIIPaBEJIMBOCTH
YHCIIOBBIX PABCHCTB, SBIISICTCS JIU TAHHBINA Tpaduk rpadukoM 3aaHHON QYyHKIIHNH;
Pemath ypaBHEHUs: JTMHEHHBIC, TPOOHO-pAIMOHAIBHBIC, KBaIPATHBIC ypaBHEHUS
(HeToJTHBIC KBaIpaTHBIC YPaBHEHUS, TTOJTHBIC KBAJIpaTHBIC);

PemaTh Hec0KHBIE KBAJApPATHBIC YPABHEHHUS C TAPAMETPOM;

Jloka3bIBaTh TOXKIECTBA;

3anuchIBaThH YKCIa B CTAaHAAPTHOM BHUJIE; BBIIOIHITH MPEOOPA30BAHUS U JCUCTBHS
C YMCIIaMH, 3alTMCAaHHBIMU B CTaHIapTHOM BHU/IC;

3amaBaTh MHOXECTBA IEPEUHCICHUEM HUX JJIEMEHTOB, HAXOJUTh IEPECEUCHUE,
o0beauHEHNE, TTOJAMHOKECTBO B IPOCTEHUIIIUX CUTYAIUAX

CocTaBnaTh KBaJApaTHbIC YypaBHEHHWS, YpaBHECHHS, K HHUM CBOJSAIIHECS, IS
pEIICHUS TEKCTOBBIX 3a]1ay;

CtpouTh MOJENbL YCIOBHS 3amadyu (B BUIE TaONHUIIBI, CXEMBbI, PHUCYHKa WIH
ypaBHEHHs), B KOTOPOU JTaHBI 3HAYCHUS ABYX M3 TPEX B3aUMOCBI3aHHBIX BEJTUYHH,
COCTAaBJIATh IUIAH pEIICHWsS 3aJa4d, BBIJCIATH OTallbl PEIICHUS 3aJlayw,
UHTEPIPETUPOBATh BBIYUCIUTEIBHBIC pE3ylbTaThl B  3ajade, HCCISA0BAThH

IMMOJIYUCHHOC PCIICHUEC 3ada4H.
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9 kaace

e ONepupoBaTh NOHATHAMH '"TOXIECTBO", "TOXKIECTBEHHOE IpeoOpa3oBaHue",
pelaTh 3a/1a4u, coepKaliue OyKBeHHbIE JaHHbIE, pa00TaTh ¢ (hopMyIamu;

® OIEPUPOBATH MOHATHUIMH "KBAJPATHBIM KOPEHB'", IPUMEHSTH €70 B BEIYMCIICHUSIX

® BBINOJHATH MPeoOpa30BaHUE BBIPAKCHHUM, COAEPIKALINX CTENEHU C IIeIBIMU
MOKa3aTeIsIMU M KBaJpaTHbIE KOPHU;

® BBHINOJHATH TOXJIECTBEHHbIE MpeoOpa3oBaHusl pallMOHATIBHBIX BBIPAKEHHA Ha
OCHOBE IPaBHJI ICHCTBUI HAJ] MHOTOYJICHAMH U alreOpandecKuMu Apo0sMu;

®  BBINOJHATH PA3JI0KEHUE MHOTOWICHOB HA MHOXKHTEIIN.

e pemarb OCHOBHBIE BH/bl PAlMOHAJIBHBIX YPAaBHEHUHM C OJHOW IIEPEMEHHOM,
CUCTEMBI JBYX YPaBHEHUMU C JBYMs IIEPEMEHHBIMU;

® [IOHMMAaTh YPABHEHHUE KaK Ba)KHEHIIYI0 MAaTEMaTUYECKYIO MOJEIb JUIsl OIUCAHUA U
U3Y4YEHUs PA3HOOOpPA3HBIX pEATbHbIX CHUTYallUid, pellaTh TEKCTOBBIE 3a/Jauu
anreOpandeckuM METOJIOM;

® [pUMEHATh TpapuuecKkue MpeJCTaBICHUS [UI1 MHCCIENOBaHUA YpaBHEHUH,
WCCJIEIOBAaHUS U PELIEHUS] CUCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

® [IOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPAaBEHCTBA,
CBOMCTBA YMCJIOBBIX HEPABEHCTB;

e pemiath JIMHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOW M MX CHUCTEMBbl; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C ONOPO Ha rpadruecKue MpeaCcTaBlIeHus;

® [PUMEHATH anmapaT HEPABEHCTBA JUIsl PELICHMS 3aJad UX Pa3jiudyHbIX pa3/eioB
Kypca;

® [IOHMMaTb TEPMUHOJIOTMI0 M CHUMBOJIMKY, CBA3aHHBIE C IIOHSATUEM MHOXKECTBA,
BBITIOJIHATH OIlEpaliui Ha MHOXKECTBAMU;

® JCIOJb30BaTh HAYAJIBHBIC IIPEIACTABICHUSA O MHOKECTBE ICHCTBUTEIbHBIX YUCET;

® [OHMMAaThb U MCIOJIb30BaTh (PYHKLIMOHAIBHBIE TIOHATHUSA, S3BIK (TEPMMHBI,
CUMBOJIMYECKHUE 0003HAUCHUA);

® CTpOUTh I'paduKu IEMEHTAPHBIX (QYHKIIUH, HCCIIeI0BATh CBOMCTBA YHUCIOBBIX
GyHKIUI Ha OCHOBE M3y4YEHUs MOBEACHUS X T'padHKOB;

® [OHMMATh (PYHKUMIO KaK BaXKHEHIYI0O MAaTEMaTHYECKYIO MOJEINb JUIsl ONUCAHUS

MIPOIIECCOB U SIBJICHUN OKPYXKAIOIIETO MHUPA, MPUMEHATHh (DYHKIIMOHATIBHBIN SI3BIK
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I OIIMCaHMA

BCINYHNHAMMU,

® JIOHUMAThb

U MCCICHOBAHHUS 3aBUCHUMOCTEH MCIKOY q)HSI/I‘leCKI/IMI/I

HUCIIOJIB30BAaTh SA3BIK MOCJIEA0BATEIILHOCTEH (TepMI/IHLI,

CUMBOJINYECKHE 0003HAYEHU);

® TMPUMEHATH (OPMYIBI, CBSI3aHHBIE C apUPMETHYECKOM H TEOMETPUYECKOU

NPOrpeccusiMM, W ammapar, cOpMUPOBAHHBIA NPHU M3YUYEHUU JIPYTUX pazJeioB

KypcCa, K pCUICHUIO 3a1a4, B TOM YHUCJIC C KOHTCKCTOM M3 peaanoﬁ KHU3HU,

® HCIIOJB30BATHh B XOAC PCIICHUA 3aJa4 OJICMCHTAPHBIC NIPCACTABIICHUA, CBA3AaHHBIC

C HpI/I6J'II/I)KéHHI>IMI/I 3HAYCHUAMU BEINYHNH,

® HCIIOJBb30BAaTh HpOCTeI\/’IH_II/Ie c110co0BI MNpeACTABJICHHUA U aHaJIM3a CTATUCTUYCCKUX

JaHHBIX ]

¢ HaxXOAWUTb OTHOCHUTCIIbHYIO YaCTOTY U BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH;

¢ pCUIaTh KOM6I/IH3.T0pHBIe 3aJadyyu Ha HaXO0XJICHHUEC YHCJIa 00BEKTOB WJIH

KOMOWHAIHIA.

V. BocnurareJbHbLIH KOMIIOHEHT B O0VYEHHH,

7 kiacc Auaredpa, pa3ue ConepxaHue BOCIUTATEIbHOIO KOMIIOHEHTA
Pa3z[e.11 1. e BOCIHUTAHUEC KYJIbTYPbl JIMYHOCTH, OTHOHNICHHEC K MATCMATHUKEC
Anredpanyeckue KaKk K YacTH oOOLIeueIOBEYECKOM KYJIbTYphl, HUIparolei
BbIpPasKeHHs 0CO0YIO POJIb B O0IIIECTBEHHOM Pa3BHUTHH,

e (opmupoBaHHE KYIbTYPhl BEIUNCICHHIA;

* DPA3BUTHE JIOTMYECKOIO0 M KPUTHYECKOTO MBILIUIEHUS, KYJIbTYpPbI
peuu, CrocoOOHOCTH K YMCTBEHHOMY 3KCIEPUMEHTY;

e (opMupoBaHue KaJecTB JIMYHOCTH, 00eCcIeYnBarOINX
COLIMAJIBHYI0O ~ MOOWJIBHOCTH,  CIIOCOOHOCTH  NPUHUMATh
CaMOCTOSATEJIbHBIEC PEIICHHUS;

e (¢dopMUpOBaHUE KAYECTB JTUYHOCTU, HEOOXOIUMBIX YEIOBEKY
JUIsL  TIOJIHOIIEHHOW JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MaTEMaTHYECKOM JIeITCIHbHOCTH: SICHOCTH |
TOYHOCTH MBICJIH, UHTYHIIUH;

e (opMHUpOBaHUE MPUBBIYKH K CAMOTIPOBEPKE, MOJYMHEHHUS CBOUX
JICHCTBUI MOCTABJICHHOHN 3ajade, JOBEICHUS HA4aToOW padOThI
IO KOHIIA.

Pa3nen 2. YpaBHenus

e (opMHpOBaHWE IOHMMAaHHMS ypaBHCHHS KaK BaKHEHIICH
MaTeMaTUYeCKOM MOJEIM JUIsl ONMCAaHUS M HU3Y4YEeHHUS
pa3HOO0Opa3HbIX peabHBIX CUTYaIUH;

e TpPUMEHEHUE amnmapara ypaBHEHUM IS pelieHus
Pa3HOOOPA3HBIX 337a4 U3 CMEXKHBIX IPEAMETOB, ITPAKTUKY;

e pa3BUTHE OCHOB JIOTMYECKOIO, 3HAaKOBO-CHMBOJHMYECKOIO U
AITOPUTMHYECKOIO MBILIUIEHUS;

e (opmupoBaHHe YMEHUI AEHCTBOBATH M0 3aJaHHOMY aJTOPUTMY
U KOHCTPYHUPOBATh HOBBIE.
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Pa3znen 3. ® ynkuumn

(dopmupoBaHue QyHKIIMOHATBHON I'PaMOTHOCTH;
dbopMupoBaHue TMOHUMaHUS (GYHKIUM KaK  BaKHEHIIEH
MaTEeMaTUYECKON MOENHU JIJISi ONTMCAHUS TIPOIIECCOB U SIBJICHUI
OKPYXaIoIIEero MUPa;

npUMeHeHHuEe (YHKIMOHAIBHOIO S3bIKA JJIi ONUCAaHUS W
UCCIIeI0BaHUS 3aBUCUMOCTEHN MEXIY buznyecKkuMu
BEJIMYMHAMU;

pa3BUTHE Yy OOYYAOMIMXCS YMEHHUS WCIIOIb30BATh Pa3IMYHbBIC
SI3BIKU MaTeMaTHUKH (cmoBecHBIH, CHMBOJIHUYECKHUH,
rpadu9IecKuii);

BOCIIUTAaHUE AKKypaTHOCTH TpPU TOCTPOSHUH TpaduKOB
(GYHKIMH.

Paznen 4. Anredpa B
HCTOPHYECKOM Pa3BUTHH

(bOpMHpOBaHI/Ie HpCHCTaBHeHI/Iﬁ 0O MATCMATHUKC, KaK 4YacCTUu
O6HIGIICHOBGIIGCKOI>‘I KYJIbTYpPbI, O 3HAYUMOCTH MATCMATUKU B
Pa3BUTUN HUBUIU3AllUN U COBPEMCHHOI O O6H.[CCTBa;

POJib OTCYCCTBCHHLIX  YYCHBIX B CTaHOBJICHUU HAayKu
MaTEMaTUKH,

BOCIIMTAHUC Yy Yy4dalllUXCsA YCTOI>'I‘II/IBOFO HHTEpCCa K U3YUYCHHIO
MaT€MaTHUKH, TBOPUYCCKOI'o OTHOHIICHH A K y‘le6H0ﬁ
JACATCIIbHOCTH MAaTEMATUYICCKOI'O XapaKTepa.

8 Anaredpa
KJ1ace
Paznen 1. (dbopMUpOBaHHE WHTEpPECa K WU3YYCHUIO TEMbI U JKCIIaHUE
PanuonanbHbie NPUMEHSTH MTOJIYUYCHHBIC 3HAHUS B )KU3HU;
BbIpaKeHUsI dopmupoBaHue yMeHHUS (OPMYITHPOBATH COOCTBEHHOEC

MHEHHUE;

¢dopMupoBaHME YMEHHS IUIAHUPOBAaTh CBOM JICHCTBUS B
COOTBETCTBUHU C YUEOHBIM 33JJaHUEM;

pa3BUTHE HABBIKOB CAMOCTOSTEIBHON paboThl, TOTOBHOCTD
K CaM0OOOPa30BaHUIO U PEUICHUIO TBOPUECKHX 3a]1ay;
(dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K O0yUYEHHIO;
dopmMupoBaHHEe YMEHHs NPEACTABIATh PE3YyNbTaT CBOEH
NESTENbHOCTH;

dbopMUpOBaHME  yYMEHHUS  KOHTPOJIMPOBAaTh  IPOLECC
y4eOHOI 1 MaTeMaTHYECKON JesITeIbHOCTH;

dbopmupoBaHre CHOCOOHOCTH OCO3HAHHOTO BbIOOpa W
IIOCTPOEHHUS NaJbHEUIIEH HHIUBUAYAIbHON TPACKTOPHH;
dopMHUpOBaHME  YMEHHS  COOTHOCUTH  IIOJIyYEHHBIH
pE3yNbTaT C MOCTABIEHHON LIENBIO;

(dbopMupoBaHue LEJIOCTHOTO MHUPOBO33PEHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAaYK{ U OOIECTBEHHON MPAKTUKH.
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Pa3nen 2. KBaapaTHbie
KOpHHM.
JelicTBUTEIbHBIE
yHCcaa.

e BOCIIMTAaHHC KYJIBbTYPBI JIMYHOCTH, OTHOILIICHUC K

MaTeMaTHKe KaK K YacTH OOINEYEIOBEUECKON KYIBTYPHI,
UTparoIeit 0coOyro PojIb B 0OIIECTBEHHOM Pa3BUTHH;
dhopMupOBaHKE KYJIbTYPhl BEIYUCICHHI;

pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBIIIICHUS,
KYJIbTYpPBl ~ p€YH, CIOCOOHOCTH K  YMCTBEHHOMY
IKCIICPUMECHTY;

dbopMHUpOBaHHE KauyeCTB JIMYHOCTH, OOCCIICYMBAIOIINX
CONMAIbHYI0 MOOWJIBHOCTB, CIIOCOOHOCTh IPUHHUMATH
CaMOCTOSITEIIbHBIC PEIICHUS ;

dbopMHUpOBaHHE  KAuyeCTB  JIMYHOCTH,  HEOOXOJMMBIX
YeNIOBEKY JUISl TIOJTHOLEHHOW JKM3HH B COBPEMEHHOM
o011ecTBe, CBOWCTBEHHBIE MaTeMaTH4ECKOH
JIESATEIILHOCTH : ICHOCTH U TOUHOCTU MBICITH, HHTYHIIUH;
(hopMHUpOBaHKE TPUBBIYKUA K CAMOIPOBEPKE, MOJUMHEHUS
CBOMX JICMCTBUM IIOCTABJICHHOM 3ajaue, JOBEIACHUS
HA4aToW pabOTHI 10 KOHIIA.

Pa3nen 3. KBaapaTHbie
YPABHEHHUS.

(dhopMupoBaHNEe MOHMMAaHUS YpaBHEHUS KaK Ba)KHEHIEH
MaTeMaTU4eCKOM MOJENH JUIsl OMUCAaHUS W HW3YYCHUS
pPa3HOOOpPa3HBIX peabHbIX CUTYAIIH;

NpUMEHEHHWE  anmapara ypaBHCHUW IS PELICHUS
pPa3HOOOpa3HBIX  3a7ja4 M3  CMEXKHBIX  IPEAMETOB,
MIPaKTUKH;

pa3BUTHE OCHOB JOTHYECKOI0, 3HAKOBO-CUMBOJINYECKOTO U
aNTOPUTMHUYECKOTO MBIIUICHUS;

dbopMupoBaHHEe yMEHUU JEWCTBOBaTh IO 3aJIAHHOMY
aNTOPUTMY U KOHCTPYUPOBATh HOBBIE.

KRJI1acC

Auiredpa

Pa3nen 1. HepaBencrBa

BOCIIUTAHUE  KYJIBTYPhl  JUYHOCTH, OTHOIIEHHE K
MaTeMaTHUKe KaK K YacTH OOIEeYEeIOBEUECKON KYIBTYPHI,
urparomieii 0cooyr poJib B 00IIECTBEHHOM Pa3BUTHH;

(hopMupoOBaHHUE KYJIbTYpPbl BEIYUCICHH;

pa3BUTHE JIOTMUECKOTO U KPUTHYECKOTO MBIIIICHUS,
KYJIbTYpbl ~ p€YH, CHOCOOHOCTM K  yYMCTBEHHOMY
AKCIEPUMEHTY;

dbopMupoBaHHE KauyeCTB JIMYHOCTH, OOCCICYUBAIOIINX
CONMAIbHYI0 MOOWJIBHOCTB, CIIOCOOHOCTh IPUHHUMATH
CaMOCTOSITEIbHBIE PEIICHUS;

dbopMupoBaHHE  KauyeCcTB  JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY [ TIOJHOUECHHOMW JKM3HU B COBPEMEHHOM
o0111eCTBE, CBONCTBEHHBIE MaTeMaTH4eCKOH
JIEATEIBHOCTHU: AICHOCTH U TOYHOCTH MBICITH, UHTYHIIUH;

(dhopMupoBaHHE TMPUBBIYKA K CAMOIPOBEPKE, MOTIMHEHUS
CBOMX JICMCTBUM IIOCTABJIICHHOM 3ajade, HdOBEJCHMS
HA4aToN paboTHI 10 KOHIIA.
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Pazpnen 2.
KBagparuunas
bynkuus

dbopMupoBaHHEe TOHUMAHHUA KBAJPATUIHON (DYHKIMH IS
pereHus pa3HO0Opa3HBIX PEeaTbHBIX CUTYaLUH;

pa3BUTHE OCHOB JIOTHYECKOTO, 3HAKOBO-CUMBOJIMYECKOTO H
AITOPUTMHUYCCKOTO MBIIUICHUS;

dbopMupoBaHHE TPEACTABICHUS O MAaTEMaTHYECKON HayKe
Kak cdepe MaTreMaTH4ecKOW JeATeNbHOCTH, O €€
3HAYMMOCTH [T Pa3BUTHS [IMBUIIH3AIINH;

¢dopMupoBaHME HHTEpeca K M3YYCHUIO TEMbl U KeJIaHUs
NPUMEHSTH IPUOOPETEHHBIC 3HAHUS U YMEHUS;

dbopMHUpOBaHME YMEHUW JCWCTBOBaTh IO 33aJlaHHOMY
ITOPUTMY U KOHCTPYHUPOBATH HOBBIE;

¢dopmupoBanue HyHKIIMOHATBHON IPAMOTHOCTH;

pa3BuTHEe |y OOyYalOmMXCsl yMEHHUS  HUCIOJIb30BaTh
pa3InYHbIC SI3BIKA MaTeMaTHKU (CTIOBECHBII,
CUMBOJIMYECKUN, TPAPUICCKHIA).

Pasznen 3. DiaeMeHTHI
MPUKJIATHOH
MATEMATUKH

(dhopmMupoBaHue LEJIOCTHOTO MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ 00IIECTBEHHOMN MPAKTHUKU;
pa3BUTHE HABBIKOB CaMOCTOSITENIbHOM paboThl, aHanu3a
cBOEH paboTHI;
dbopMupoBaHHE YMEHHsI OLIEHHBATh CBOIO  Yy4EOHYIO
NEeSITENbHOCTh; TPHOOpEeTaTh MOTHBAIUMIO K TPOIEcCy

o0Opa3oBaHus;
dbopMHpOBaHHE YCTOWYMBOTO M IIUPOKOTO HWHTEpeca K
crocobam pereHus MO3HABATEIIHHBIX 3aaq

IIOJIOXKUTEIBLHOIO OTHOLIEHUS K YPOKAM MaTEMAaTHUKH;
(dopMupoBaHHE HABBIKOB COTPYAHHYECTBA C YYHUTEIEM U
CBEPCTHMKAMHM B  pa3HbIX  Y4YEOHBIX  CHUTYyalHsX,
orpeiesieHne CBOeil COOCTBEHHOM MO3UIINH.
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Pa3nen 4. YucioBbie o (dopMHUpOBaHME MPEACTABICHUNA O MaTeMaTHKe, KaK 4acTH
MOCJIe0BATEeIbHOCTH oO11eYeIoBeuecKoit KYJbTYpBHI, 0 3HaYUMOCTH
MaTeMaTUK{d B Pa3BUTHUH LUBUJIM3AIMU U COBPEMEHHOIO
00I11eCTBa;

pOJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUM HAYKH
MAaTEMaTHKHU;

BOCIUTAHWE Yy Yy4YalIUMXCS YCTOMYMBOIO MHTEpeca K
W3YyYCHUID MATEMAaTUKH, TBOPYECKOI'O OTHOILICHHUS K
yueOHOM JIeTeTbHOCTH MaTEMaTHUYECKOTO XapaKTepa.
(dhopmMupoBaHKEe MOHUMAHUS HEOOXOIUMOCTH 00pa3oBaHUs,
BBIPOKCHHOW B MpeobialaHuu ydeOHO-TI03HABATEIbHBIX
MOTHBOB M MPEINOYTCHUIN COIMAIBHOTO CIOco0a OLEHKHU
3HAHUM;

dbopMUpoBaHHEe YMEHHUS SCHO, TOYHO, IPAMOTHO M3JIaraTh
CBOM MBICIM B YCTHOW M NUCBMEHHOW pe4M, NMOHUMATh
CMBICJI TIOCTABJIICHHOM 3a/1a4H;

(dhopmMupoBaHHEe IIEHHOCTHOIO OTHOIICHUS K W3YYEHUIO U
pe3ynbraTtaM o0ydeHHs.

VI. YueOHO-MeTOAMYECKOE " HH(OpMaIHOHHOE OCHAIlleHHe

Oﬁpa30BaTeJ1bHOI‘0 nmpouecca
HOpMaTI/IBHbIe AOKYMECHTBI

1.@enepalibHBI TOCYIAPCTBEHHBI 00pa30BaTeIbHBI CTAaHAAPT OCHOBHOIO OOLIETO

oOpa3oBaHusl.

2. [IpumepHble mporpaMMbl OCHOBHOTO 0o01iero oopazoBanusa. Maremartuka.(CtanaapTbl

BTOpOro nokoJieHus.) — M.: [Ipocsemienue, 2010.

3. Marematuka: nporpammsbl:5-9 kmaccel/ A.I'.Mepsnsak, B.b.ITomonckuit, M.C. SAxup,

E.B.bymko (Anroputm ycniexa)M.:Benrana-I'pag, 2013.
Y4yeOHO-MeTOANYECKU KOMILJIEKT

1. Anrebpa: 7 knacc: yd4eOHMK JUIsl ydamuxcs o0uieo0pa3oBaTeNbHbIX YUPEKACHUM/

A.I''Mep3nsk, B.b.ITononckuii, M.C.Skup. — M :Benrana-I'pad, 2012.

2. AnreGpa: 7 kiacc: IMJAKTUYECKHE MaTepuaibl: COOPHHUK 3a7a4 M KOHTPOJIbHBIX

pabdot/ A.I''Mep3nsk, B.b.Ilononckuit, M.C.Sxup. — M :Benrana-I'pad, 2013
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3. Amrebpa: 7 xmacc: wmertogmueckoe mocobue/E.B.bymxo, Al Mep3sik,

B.b.ITononckuii, M.C.Sxup. — M :Benrtana-I"pad, 2013.

&

Anrebpa: 8 kinacc: ydeOHHK I ydamuxcsi 001eo0pa3oBaTeNbHBIX YUPEKIACHUN/

A.I'' Mep3nsik, B.b.I[Tonouckwuii, M.C.fxup. — M :Benrana-I'pad, 2013

5. AnreGpa: 8 kiacc: AMIAKTHYECKHE MaTepHalbl: COOPHUK 3aa4 U KOHTPOJBHBIX

pabot/ A.I''Mep3ansk, B.b.ITononckuii, M.C.Axup. — M :Benrana-I'pad, 2013.

6. Anrebpa: 8 «macc: wmetoaudyeckoe mocooue/E.B.byiiko, A.I'.Mep3nsx,

B.b.ITonouckuit, M.C.Akup. — M :Benrana-I'pad, 2013.

7. AnreOpa: 9 knacc: yueOHHK Ui ydamuxcs o0Imeo0pa3oBaTebHBIX YUPEKICHU/

A.I''Mepansak, B.b.Ilononckuii, M.C.fkup. — M :Bentana-I'pad, 2014.

8. Anrebpa: 9 xiacc: MTUIAKTHYECKHE MaTEpHabl: COOPHUK 3a1a4 U KOHTPOJBHBIX

pa6ot/ A.I''Mep3msak, B.b.Ilononckuit, M.C.Skup. — M :Bentana-I'pad, 2014.

9. Anrebpa: 9 «kmacc: wmeroaundeckoe mnocodbue/E.B.byiiko, A.I'.'Mep3isx,

B.b.ITononckuit, M.C.Sxup. — M :Benrtana-I'pad, 2014.
CnpaBoyHble 1OCOOUSI, HAYYHO-TIONMYJ/ISIPHASI 1 MCTOPUYECKasi IUTepaTypa
1. baspun U,U,, ®pudyc E.A. Crapunnsie 3agaun. — M: [Ipocsemenue, 1994.

2. TaBpumosa T.J[. 3anumarenbHas matemaTtuka . 5-11 kmaccel. — Bousrorpan:

Vuurens, 2008.
3. JleBurac I'.I'. Hecrannaptasie 3amaun nmo matematuke. — M.: MJIEKCA, 2007

4. dapxoB A.B. Maremarnueckue oauMIUaabl B mikosie: 5-11 kmaccel. —

M.:Aiipuc-IIpecc, 2005.
5.http://lwww .kvant.info/ XXypuan «KBant»
6. [Trnayrun JI.®. 3a crpannnamu yuebnuka anreOpsl. — M. : [Ipocsemenue, 2010

7.'yce B.A. COopuuk 3amau mo reomerpuu:5-9 xmaccwl.-M:Onukc 21 Bexk:Mup u

obpazoBanue,2005

8.1Toita JIxx.Kak pemats 3anauy? — M.:IIpocsemenue, 1975.
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9. Mapeirun U.O. Epramkuesa JI.H. Harnsaaaas reomerpust. — M.:MUPOC, 1995.
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