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Pabouas nporpamma

K Y4eOHuKYy «Aareopa 8. I0.H. MakapbiueB, u ap., noa pexakumei C.A.
TensikoBckoro» (0a30Bblii ypoBeHb), 3 yaca B HeJeJI10

CTpyKTypa 10KyMeEHTAa
Tematnyeckoe TIUIAaHUPOBAHUE BKIIOYAET TPU paslielia. HOACHUMENAbHYI0 3ANUCKY;
OCHOBHOE€E coOepafcanue C IIPUMCPHBIM pPACHpPCACIICHUCM y‘le6H]':>IX 4aCoB IIO0 pas3jciiaM Kypca,
mpedosanusa X ypoBHIO NIOJIFTOTOBKHU BBIITYCKHUKOB.

IlosicHuTeILHAA 3alIHCKA.

Matepuansl s paboueil porpaMMbl COCTaBJIEHbI HA OCHOBE:!

* (benepanrbHOrO0 KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHAapTa o01iero oopazoBaHus,

®* [pPUMEPHON MPOrpaMMBbI 10 MaTEMAaTUKE OCHOBHOI'O OOIIEr0 0Opa3oBaHus,

* (enepanabHOrO MepeyHs y4eOHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM OOpa30BaHUS
Poccwmiickoii ®enepanui K WCMOJNB30BAaHHUIO B 00pa30BaTEIIbHOM IPOIECCE B
001eo0pazoBaTenbHbIX yupexkaeHusax Ha 2015-16 yueOHbIl ro,

® c ydyeroM TpeOOBaHMU K OCHAICHHIO OOpPA30BATEIBHOTO MpOIEcCa B COOTBETCTBUHU C
COJIEp’)KaHUEM HAMOJHEHHs] Y4YeOHBIX TMPEAMETOB KOMIIOHEHTa TIOCYAapCTBEHHOIO
CTaHJapTa 00IIero 00pa3oBaHuUs,

® ABTOPCKOTO TEMATUYECKOTO IJIAHUPOBAHUS yueOHOro MaTepuaa.

O01mas xapaKTepHCTUKA YIeOHOTO MpeIMeTa
MaTemMaTmnyeckoe o6pa3OBaH|/|e B OCHOBHOW LUKONE CKJladblBaeTCda m3

cnenyouwmx coagep>XaTeslbHbiX KOMMOHEHTOB (TOYHble Ha3BaHUA 6J10KOB):
apucgpmetTunka; anrebpa; reomeTpus; 3/1eMeHTbl KOMbOMHaTopukwm,
Teopuun BepOﬂTHOCTeﬁ, CTaTUCTHUKMN M JIOrMKu. B cBoen COBOKYIMHOCTN
OHN OTpaxkatloT boraTbin onbiT 0Oy4YeHUss MaTeMaTMKe B Hallen CTpaHe,
YYNTbIBAIOT COBPEMEHHbIE TEHAEHUUN OTe4yeCTBEHHOM U 3apybexxHon
WKOJbI N MNO3BOJIAKOT pPeajin3oBaTb [MOCTaBJiIEHHbIE nNepen LWKOJIbHbIM
obpa3oBaHMEM Lie N Ha MHPOPMALMOHHO EMKOM U MPAaKTUYECKN 3HAYMMOM
MaTepuane. 2Tn cogepxaTesibHble KOMIOHEHTHI, Pa3BnBaAChb Ha
MPOTAXEHNN BCEX J1IET O6yLIeHVIFI, ecTteCTBeHHbIM o6pa30M nepenneTarTCcH
N B3aUMOOENCTBYIOT B y4e€OHbIX Kypcax.

ApugpmMmetTnka rnpusBaHa crnocobcTBOBaTH npmnobpeTeHunto
MPaKTN4eCKnNX HaBbIKOB, HeO6XO,EI,VIMI:>IX ona noscegHeBHOW »XWU3HWU. OHa
CNy>XXnTt ba3on ans BCero n,aanethuero n3y4dyeHunA MaTeMaTUuKu,
CnocobCcTBYeT  JIOTMYECKOMY  PasBUTUIO U (POPMUPOBAHUID  YMEHUS
NMoJib30BaTbCA aJIrOPUTMaMN.

Anr e6pa N3yuenue anreOpsl HaleneHO HAa (OpPMHUPOBAHHE MATEeMAaTUYECKOTO amrmapaTa
JUId pelleHMs] 3a7ad M3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, OKpYXarolled peaabHOCTH. S3bIK
anreOpbl TOAYEPKUBAET 3HAYEHHWE MAaTEMaTHKH KaK f3bIKa Ui TMOCTPOSHHS MAaTeMaTUYeCKUX
MOJIeJIeH, MPOIIECCOB U SIBICHUN peallbHOTO MUpa (OJHOM M3 OCHOBHBIX 3a/1ay WM3Yy4eHHUs alreOpbl
SIBIIIETCSl PA3BUTHE AJNTOPUTMUYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YAaCTHOCTH, I OCBOCHHS
Kypca uWH(GOPMATHUKHW; OBJAJCHWE HABBIKAMU JIEAYKTHBHBIX paccyxiaeHuid. IIpeoOpasoBanue
CUMBOJIMYECKHX (OpPM BHOCHT CBOW CHEMUPUYECKHA BKJIAL B pPa3BUTHE BOOOPaKEHUS,
CocOOHOCTE K MaTeMaTHYecKoMy TBopYecTBY. [Ipyroit BakHOM 3amaueil u3yuyeHHs] anreOpbl
SBIIIETCS. TOJIyYEHHUE IIKOJBbHUKAMU KOHKPETHBIX 3HAHMUW O (QYHKUMAX Kak BaKHeiIen
MaTeMaTHYECKOW MOJENIM JUIsI ONUCAaHHWS M HCCIEJOBAaHUS PAa3sHOOOPA3HBIX  IPOIECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, OKCHOHCHIMAIBHBIX, TMEPUOTUYECKHX ©  Ap.), IS



(dbopMupoBaHus y 00yUarOMIMXCSl MPEICTABICHUH O POJIM MAaTEMATHKH B Pa3BUTHH IMBIIIM3ALNN U
KYJIBTYDBI.

T'eomempus — OIVH W3 BaXHEHIIMX KOMIIOHEHTOB MAaTEMaTHUYECKOro O0pa3oBaHUA,
HEOOXOMUMBIA i1 TPUOOPETEHHs] KOHKPETHBIX 3HAHUN O TMPOCTPAHCTBE M MPAKTHYECKH
3HAUYUMBIX YMEHHH, (OPMHPOBAHUSA SI3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIETO MHUpa, IS
pa3BUTHSL MPOCTPAHCTBEHHOTO BOOOPAXKEHUS W WHTYMIIUM, MAaTEMAaTHYE€CKOW KYJIbTYpPBI, IS
ACTETUYECKOTO BOCTHTAHMS OOyuaromuxcsi. VM3ydeHune reoMeTpuu BHOCHUT BKJIAJ B Pa3BHUTHE
JIOTUYECKOTO MBIIUICHHS, B (YOPMHUpPOBAHHE MOHATHS 10KA3aTEIbCTBA.

Dnemenmupl 102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MeOpUU 6eposmHocmell
CTAaHOBATCS OO0S3aTENBHBIM KOMIIOHEHTOM IIKOJBHOTO OOpa30BaHMs, YCHWIHBAIOIIMM €ro
MPUKIATHOEC M TIPAKTHYECKOE 3HAaYeHWE. DTOT Marephal HEOOXOIWM, MPEeXAE BCEro, s
dbopmupoBanus (PyHKIMOHAIBHOW TPAMOTHOCTH — YMEHHH BOCIHPHHMMATh W aHAIM3UPOBATH
nH(pOpMaInio, MPEICTABICHHYI0 B Pa3IUYHBIX (PopMax, MOHHUMATh BEPOSTHOCTHBIA XapaKTep
MHOTMX peaJlbHbIX 3aBUCHUMOCTEW, MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.
N3yuenne ocHOB KOMOMHATOPHUKH MO3BOJIUT YUYAIIEMYCS OCYIIECTBIISATh PACCMOTPEHUE CITyYaeB,
nepedop U MOJCUET YKciia BApUAaHTOB, B TOM YUCIIE B MPOCTEHIINX MPUKIATHBIX 3a/1a4ax.

[Ipn W3ydeHUH CTATUCTUKH U TEOPHUU BEPOSTHOCTEH O00OOTamaroTCs MPECTABICHUS O
COBPEMEHHOM KapTWHE MHpa U METOJaxX €ro HccleAoBaHus, (popMHpyeTcs MOHUMAHHE POJIH
CTATUCTUKUA KaK WCTOYHHMKA COIMAIILHO 3HAYUMON HWHGOpMAIMH, W 3aKJIaIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBILUICHHUS.

Takum o00pa3oMm, B XOJ€ OCBOCHHS COJEpKAHUS Kypca ydYalluecs TOJydaroT
BO3MOXKHOCTB:

pPa3BUTh TPEACTABJICHHE O YHCIEC W POJIM BBHIYMCICHHA B YEIOBEYECKON IPAKTHUKE;
chopMUPOBATh MPAKTUYECKUE HABBIKU BBHITTOJHEHUS YCTHBIX, MUCHbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIICHUM, PA3BUTh BEIYUCIUTEIBHYIO KYJIbTYPY;

OBJIAJICTh CUMBOJIMYECKUM S3BIKOM anreOpbl, BHIPAOOTaTh (POpPMaAIbHO-OMEPATUBHBIE
anreOpandyeckue YMEHHS H Hay4YUThCS TNPUMEHITh HMX K PEHICHHI0 MaTEeMaTHYECKUX |
HEMaTeMaTHYCCKHUX 3a1a4;

M3YYUTh CBOWCTBA M TpaduKH SJIEMEHTApHBIX (PYHKIUN, HAYYUTHCS HCIIOJIH30BAThH
byHKIMOHATBHO-TpaUYeCKUe TPEACTABICHUS JUIS ONHCAaHMS M aHaiW3a peajbHBIX
3aBHCHUMOCTCH;

pa3BUTh TPOCTPAHCTBEHHBIC NPEJCTABICHUS U H300pa3UTENbHBIE YMEHHS, OCBOUTH
OCHOBHBIC  (PaKTBI W  METOJAbl  IUIAHUMETPUU, TO3HAKOMHUTBCS C  MPOCTCUIIUMHU
MIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBaMU;

MOJIYYUTh MPECTABICHUS O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEaIbHOM MHPE U O
pa3IMyYHBIX crmoco0ax WX H3Y4YeHHsS, 00 OCOOEHHOCTSAX BBIBOJAOB M IMPOTHO30B, HOCSIIHX
BEPOSITHOCTHBIN XapaKTep;

Pa3BUTH JIOTUYECKOE MBIIUICHUE U PeUb — YMEHUS JIOTUYECKH 0OOCHOBBIBATH CYXKACHHUS,
MPOBOJIUTH  HECJIOKHBIE CHUCTEMATH3allMH, TPUBOJUTH TPUMEPHl U  KOHTPIPHUMEPHI,
UCIIONIb30BATh PA3IMYHBIC SI3BIKM MAaTEeMATHUKH (CIIOBECHBIN, CUMBOJIMYECKHH, TpadUuecKuii) st
WJUTFOCTPAIIMH, UHTEPIIPETAIINH, ApTYMEHTAIIMH U JI0Ka3aTEIbCTBA;

chopMUpOBaTh MPEACTABICHUS 00 M3y4aeMbIX MOHITHSIX U METOAAaX KAaK Ba)KHEHIINX
CpeICcTBaX MaTeMaTUYECKOTO0 MOJICITUPOBAHMSI PEaIbHBIX MPOIIECCOB U SIBJICHUM.

B xypce anreOpel 8 kiacca BbIpaOaThIBAETCS YMEHHME BBINIOJIHATH TOXKIECTBEHHBIC
npeoOpa3oBaHMsl PAIMOHATIBHBIX BBIPAKEHUH; CHCTEMATU3UPYIOTCS CBEIACHUS O PallMOHATBHBIX
yucnax, U Aaércs MpeACTaBleHHE 00 HUppalMOHANBHBIX YHCIAX, PACHIMPSAETCS TEM CaMbIM
MOHSATHE O 4YHCIe, BHIPAOATHIBACTCS YMEHHE BBINOJHATH MPEoOpPa30BaHUs BBIPAKCHUH,
COJIEp>KalINX KBaJpaTHbIE KOPHH; BHIPAOATHIBAIOTCS YMEHUS pellaTh KBaJpaTHbIE YPaBHEHUS U
MPOCTEHINIE pAIlMOHAIbHBIE YPAaBHCHHS M TMPUMEHSTh MX K PEHICHUIO 3a7a4; 3HAKOMSITCS
ydaniiecss ¢ MPUMEHEHHEM HEPaBEHCTB AJI OICHKH 3HAYCHW BBIPAKEHUH, BBIPAOATHIBACTCS
YMEHHE peliaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM IMEPEMEHHON M UX CHCTEMBI; BBIpaOaThIBACTCS
yMEHUE TMPUMEHSTh CBOWCTBA CTENEHM C LEJIbIM I[I0Ka3aTelieM B BBIYMCICHUAX U




npeoOpa3oBaHusaX, (OpMUPYIOTCS HayaJlbHBIE TMpeJICTaBleHUs O cOope U TPYINIHUPOBKE
CTaTUCTUYECKUX JaHHBIX, UX HATJISTHOM MHTEpIpeTaIiH.

Cornacno @enepaibHOMY 0a3MCHOMY y4eOHOMY IUIaHY Ha M3y4yeHHE MaTeMaTHKH B 8
KJIacce OTBOANTCA He MeHee 170 yacoB u3 pacuera 5 4 B HEJIEJIO, IPH 3TOM pa3/IeJICHUE YacOB
Ha M3Yy4eHUE anreOpbl U TEOMETPUHU CIIEIyIolIee:

3 gaca B Hememo anreOpbl, utoro 102 waca; 2 yaca B HENETIO T€OMETPHH, UTOTO 68
4acoB.

KonnyuecTBO yUeOHBIX YaCcOB:

B rox -102 gaca (3 waca B Henento, Bcero 102 gaca)

B ToM uncne:

Kontponbnbeix pabot — 10 (BKIIOYast HITOTOBYIO KOHTPOJIBHYIO PaboTy)

@DOopMBI TPOMEKYTOUYHON U UTOTOBOM arTectanuu: [IpomexyTodyHas arrectauus NPOBOJUTCS B
(dopme TeCcTOB, KOHTPOJIBHBIX, CAMOCTOSATENBbHBIX paboTa. MiToroBas arrecranus npexycMoTpeHa

B BUJIC Q/IMUHUCTPATUBHON KOHTPOJIHHON PaOOTHI.

YpoBeHb 00vueHus — 6a30BbIH.

OTnuuuTenbHble 0CO0EHHOCTH padoueil MporpaMmbl IO CPABHEHHIO C IPUMEPHOM:
B nporpaMMy BHECEHBI U3MEHEHMSI: YMEHBIIEHO WU YBEJIMYEHO KOJIMYECTBO YaCOB Ha

HN3YUYCHUC HCKOTOPBIX TCM. CpaBHI/ITeHBHaH Ta6J'II/II_[a MMPUBCJICHA HUKC.

KoauyecTBo 4acoB
Paspnen B IPUMEPHOI
nporpamMmme

KosmnyecTBo yacoB B
paboueii mporpamme

1. PanuonanabHbIe AP0OOH 23 23

2. KBajgpaTHble KOpHU 19 18

3. KBagpaTHble ypaBHeHUs 21 22

4. HepaBeHncTBa 20 19

5. CTeneHs ¢ HeJIbIM MOKA3aTeJIeM.

11 13
DJIeMeHThI CTATHCTHKH.

6. IlloBTOpEeHune 8 7

BHeceHne gaHHbIX N3MEHEHNIN NO3BOJINT OXBAaTUTb BECb N3y4YaeMbIl
MaTepuan No NporpamMme, NOBbICUTb YPOBEHb 0O0YHYEHHOCTU YYaLLMXCA MO
npenMeTy, a Takxe bonee 3PpheKTUBHO OCYLLECTBUTb MHONBUAYAIbHbBIN
noaxond K obyvarowmmcs.

Cpok peanmzanmu pabodeit y4eOHOM MPOrpaMMBbI — OJIUH yUeOHBIN TO/I.

B npaHHOM Knacce BeaywuMmm Metogamu obyyvyeHus npenmeTy
ABNSAOTCA: 0O6BACHUTENbHO-UNIOCTPATMBHBIA U PENPOAYKTMBHbLIA, XOTSA
MCMNONb3yeTCa N YaCTUYHO-MONCKOBbLIN. Ha ypoKax UCNOJb3yOTCA 3/IEMEHTHI
cnepylowmnx  TEXHONOrUM:  JINYHOCTHO  OPUEHTUPOBaHHOe  0by4veHue,




obyyeHune c npumeHeHnem WKT.

OCHOBHOE COJIEPKAHUE

I'naBa 1. PaunonaabHble Apodu (23 yaca)
PammonansHass  apoOb. OCHOBHOE  CBOMCTBO  JpoOHW, COKpalleHue  ApoOeit.

. K .
ToxnecTBeHHbIe IPeoOpa30BaHUs pallMOHATBHBIX BhIpaxeHni. DyHKMA y = — u e€ rpaduk.
X

Ieab: BoipaGoTaTh  yMEHWE  BBINOJAHATH  TOXKIECTBEHHBIE  NPEOOPa3OBaHUsA
palMOHAIBHBIX BBIPAKECHUM.

Tak kak neicTBUS ¢ pallMOHANIBHBIMU APOOSMH CYLIECTBEHHBIM 00pa3oM ONMpArOTCs Ha
JCWCTBUSL C MHOTOWIEHAMM, TO B Hayalle TEMbl HEOOXOAMMO IMOBTOPUTH C OOYYaAIOIIMMUCS
peoOpa30BaHus 1EJIbIX BHIPAXKECHUH.

I'maBHOE MecTO B TaHHOH TeMe 3aHMMAIOT AITOPUTMBI JEHCTBUI ¢ ApOOsSMH. Yyaruecs
JOJKHBI [TOHUMAaTh, YTO CYMMY, Pa3sHOCTb, IIPOM3BEIECHHUE M YacTHOE ApoOeil Bcerma MOKHO
npeacTaBuTh B Buae Apobu. [Iprobperaemble B TaHHON TeME YMEHHMs BBINOJHATH CIOXKEHUE,
BBIUUTAHUE, YMHOKEHHE U JieJIeHHE IpoOel ABISAIOTCS ONOPHBIMHU B IIPE0OPa30BaHUIX JPOOHBIX
BeIpaxkeHuil. [ToaTomy uM crenyer yaenuts ocoboe BHuManue. HenenecooOpasHoO nepexoauTs K
KOMOMHUPOBAHHBIM 33JlaHUSIM Ha Bce JEMCTBUSA € JpoOsMU Ipexiae, 4yeM OyAyT YCBOEHbI
OCHOBHBIC aNTOPUTMBI. 3aJaHusi Ha BCE JACUCTBHUS C JIpOOSIMH HE JOJDKHBI OBITh HM3JIMIIHE
IPOMO3IKUMH U TPYJOEMKHMH.

[Ipn HaxoxneHuu 3HaUeHUN JpoOel narTcd 3aaHMsl Ha BBIUMCIEHHUS C IOMOUIbIO
KAJIBKYJIATOpA. B aHHOW TeMme pacIIUpsIOTCS CBEIEHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX.
BBoaurcs noHATHE CPpEeAHETO TAPMOHUYECKOTO Psiia MOJI0KUTEIBHBIX YUCEI.

) K
W3ydeHue TeMbl 3aBepIIaeTCs pacCMOTPEHUEM CBOMCTB rpauka GyHKIUN Yy = — .
X

I'naBa 2. KBagparnbie kopuu (18 yacos)

[TonsTe 00 MppanuoHaIbHBIX uuciax. OOLMe cBeJeHUsS O IEHCTBUTENIBHBIX YHCIIAX.
KBanpathsiii kopenb. [IoHsATHE 0 HAXOXKICHUU MPUOIIKEHHOTO 3HAYCHHS KBAJIPATHOTO KOPHSI.
CpoiicTBa KBaJpaTHbIX KopHeH. IIpeoOpa3oBaHusi BbIpaXEHUH, COAEp)KAIIMX KBaJpaTHbIE
KopHH. PyHKIHS y = +/x , € cBoiicTBa U rpaduk.

Hean: cucreMaTn3upoBaTh CBEACHHUS O PAlMOHAIBHBIX YUCIIAX U J1aTh MPEACTABICHUE
00 MppalMOHANBHBIX YHCJAaX, PACIIUPUB TEM CaMbIM IMOHATHE O YHCIIE; BBHIPAOOTaTh yMEHHE
BBINOJIHATH PE0Opa30BaHMs BBIPAXKEHUH, COoJlepKallluX KBaIpaTHbIE KOPHHU.

B nmanHOM TeMe ywamumecs IOJNy4arOT HAYaJbHOE [PEIACTABICHUE O IOHITUHU
neWictBuTenbHOro uucia. C 3Toi 1enpro 00001atoTcs U3BECTHBIE OOYYaIOUIMMCS CBEIECHUS O
palMOHAIBHBIX 4uciax. Jlus BBEAEHUs TOHATHS HPPALMOHAIBHOIO YHCIA HCIIOIb3YyETCs
MHTYUTUBHOE NPEJCTABICHUE O TOM, YTO KaXAbIH OTPE30K MMEET UIMHY M IOTOMY KaKIOU
TOYKE KOOPAMHATHOM IIPSIMOM COOTBETCTBYET HEKoTopoe uucio. [lokaseiBaercs, dTO
CYLIECTBYIOT TOUKH, HE UMEIOIUE PallMOHATIBHBIX abcLUCC.

[Ipn BBeneHUU MOHATHSI KOPHS IOJIE3HO O3HAKOMUTH OOYYarOIIMXCS C HaXO0XKJIECHUEM
KOPHEH ¢ IOMOIIBIO KaJIbKYJIATOPA.

OcHOBHOE BHHMMaHHUE YJENSETCS TMOHATHIO apH(PMETHUECKOro KBaJpaTHOTO KOPHA H
CBOWCTBaM apU(METHUECKUX KBaJpaTHbIX KOpHel. Jloka3plBaroTcs TEOpEeMBbl O KOpHE W3
TIPOM3BEICHUS U JPOOH, a Takke TOXIECTBO ~a’ =|a| , KOTopble MONyYalOT NpUMEHEHHE B
IIpeoOpa3oBaHusAX BBIPAKEHUM, COAEp)KALMX KBajpaTHble KopHU. CrenualbHOE BHUMaHHE
yaAeIsIeTcsl OCBOOOXKAECHUIO OT UPPALMOHAIBHOCTH B 3HaMeHarese ApoOH B BBIPAXKEHUSAX BUAA
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a a
, . YMmeHne mpeoOpa3oBBIBATh BBIPAKCHUS coacpxKallme KOPHH, YacToO
Vb Vb xe peodp P > COACPAILE  KOPHIL,

UCTIONB3YyeTCsl Kak B CaMOM Kypce airedpbl, Tak MU B KypcaX I€OMETpuH, aireOpbl W Haydail
aHaJIm3a.

[Iponomxkaercss paboTta Mo pa3BUTHIO (PYHKIMOHAIBHBIX MPEACTaBICHUI 00yJaronuxcs.
PaccmarpuBarorcs GyHkims y=+/x , e€ cBoiicTBa u rpaduk. [Ipu uszydenun QyHKIHH y=+/x ,
MOKa3BIBAETCS €€ B3aMMOCBA3b ¢ PyHKIMEN y = X%, rje X > 0.

I'naBa 3. KBagparnbie ypaBHeHus (22 yaca)

KBagparnoe ypaBHeHue. @opmyna KOpHEH KBaJpaTHOIO YypaBHEHMs. Penienue
palMOHANbHBIX ypaBHeHUH. PemieHue 3amad, NPUBOAAIIMX K KBaJApPaTHBIM YPaBHEHUSAM U
IIPOCTEUIINM PAllMOHAIBHBIM YPaBHEHUSM.

Heab: BbpaboTaTh yMEHMsI peLIaTh KBaJpaTHble YpaBHEHUS U IpocTeiiue
palMOHAIbHBIC YPABHEHUS U IPUMEHATD UX K PEILICHUIO 3a1a4.

B Hauvane TemMpl IPHUBOIATCS NPUMEPHI PEIICHUS HENOJHBIX KBAaJpPaTHBIX ypPaBHEHUM.
OTOT Marepuan cucreMatusupyercsa. PaccmaTpuBaloTcs  anropuTMbl  PELIEHUS  HETIOJIHBIX
KBaJIpaTHBIX YPABHEHUN Pa3IMYHOIO BUJA.

OCHOBHOE BHUMAHUE CJIEAYET YAEIUTh PEMICHUIO yPaBHEHUH BUaa ax” + bx + ¢ = 0, rye,
a # 0, c ucrnomp3oBanueM (opmyisl KopHei. B maHHOM Teme yuwamuecs 3HAKOMSTCS C
¢dopmynamu Buerta, BBIpaKarOIIMMHU CBSI3b MEXKIY KOPHSAMHU KBAJpPAaTHOTO YPaBHEHHS U €ro
kodpduuuenraMmu. OHM HUCHONB3YIOTCS B JajbHEHIIEM IIPU J0Ka3aTeNbCTBE TEOPEMBI O
Pa3I0KEHUU KBAIPAaTHOIO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

VYuamuecss OBIaJEBalOT CIOCOOOM pELIEeHHUs JPOOHBIX PpAalMOHAIBHBIX YPaBHEHUH,
KOTOPBIA COCTOMT B TOM, 4YTO PEIICHHWE TaKUX YPABHEHUH CBOAMUTCS K PELICHUIO
COOTBETCTBYIOIIUX LIEIBIX YPABHEHUN C MOCIEAYIOIUM UCKIYEHUEM TIOCTOPOHHUX KOPHEH.

W3yueHne naHHOM TeMBbI IO3BOJSET CYIIECTBEHHO PAaCUIMPUTH allapaT ypaBHEHUH,
UCIOJIb3YEMBIX ISl PEIICHMS TEKCTOBBIX 3aJa4.

I'naBa 4. HepaBenctBa (19 yacoB)

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. [[owIeHHOE CIIOKEHHE U YMHOKEHUE YMCIOBBIX
HepaBeHCTB. [lorpemHocTs W TOYHOCTh NpUONMKeHus. JIMHEeHHble HEepaBeHCTBA C OJHOM
IIEPEMEHHOMN U UX CHCTEMBI.

Heab: 03HAKOMUTH O0YYAIOMIUXCS C IPUMEHEHHWEM HEPaBEHCTB ISl OIICHKH 3HAUYCHUM
BBIpA)XEHUI, BbIpA0OTaTh YMEHHUE pellaTh JUHEHHbIE HEPAaBEHCTBA C OAHOM MEPEeMEHHOW U MX
CUCTEMBI.

CBoiicTBa 4MCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAaHO pelleHHe
JIMHEUHBIX HEPABEHCTB C OJHOU NEPEeMEHHONU. TeopeMbl O MOWIEHHOM CIIOKEHUU U YMHOXEHUU
HEPABEHCTB HAXOAAT NPUMEHEHHME IIPU BBINOJHEHUM NPOCTEUMINNX YINPaKHEHUN Ha OLCHKY
BBIPQXEHUI 10 MeToay TpaHull. BBoadrcs monsTus adbcomoTHoM IlorpemHocTy U TOYHOCTH
NPUOJIMKEHUS, OTHOCUTEIBHOM MOTPEIHOCTH.

YMeHMsT NPOBOAUTH JEAyKTUBHBIE PACCYKIACHUS IIOJNy4alOT pPa3BUTHE, KaK IIPU
JOKA3aTeNIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPU BBINOJIHCHUH YNPAXKHEHUH Ha J10Ka3aTelbCTBa
HEPaBEHCTB.

B cBsA3u C pelieHHEM JIMHEHHBIX HEPAaBEHCTB C OJHOM IEPEMEHHOM NAeTCsl MOHATHE O
YUCJIOBBIX IPOMEXKYTKAaX, BBOAITCSA COOTBETCTBYIOLIME Ha3BaHHUA U  O0O3HAUYEHUS.
PaccMOTpeHuIo CcUCTEM HEPAaBEHCTB € OJHOM IIEPEMEHHOM IPEAIIECTBYET O3HAKOMIICHHE
o0yyJaromuxcs ¢ MOHATUAMU NIepeceueHHs U 00bETUHEHUST MHOXKECTB.

[Ipu pemeHuM HEPABEHCTB MCIIONB3YIOTCS CBOMCTBA pPAaBHOCWIBHBIX HEPABEHCTB,
KOTOpBIE Ppa3bACHAIOTCA Ha KOHKPETHbIX IpumMepax. Ocoboe BHMMAaHUE CIEAYyeT YAEIUTb
0TpabOTKE yMEHHs pellaTh MPOCTeHIlne HEepaBeHCTBA BHJA ax > b, ax < b, OCTaHOBUBIINCH
CIELIMATIBHO Ha cilydae, korna, a<(.

B a10#1 TeMe paccMaTpuBaeTCs TaKKE PELICHUE CUCTEM ABYX JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM, B YaCTHOCTH TAKUX, KOTOPBIE 3aIIMCaHbl B BUJE ABOVHBIX HEPABEHCTB.




I'naBa 5. CteneHb ¢ 1eJbIM NOKa3aTeJaeM. JJeMeHThI cTaTUCTHKH (13 yacoB)

Crenensp ¢ 1enbIM IOKa3aTesneM U ee cBoiicTBa. CraHgapTHbI BUJ uucia. HauvanbHble
CBeZIeHHs 00 OpraHu3aluu CTATUCTUYECKUX UCCIIEIOBAHUIA.

Heab: BbIpaboTaTh yMEHHE NPUMEHSTH CBOMCTBA CTENEHH C LEJIBIM IOKAa3aTeleM B
BBIUHCIICHUSIX U MPeoOpa3oBaHUAX, CPOPMHUPOBATH HAYallbHBIE MpEACTaBIEeHUS O cOope u
IPYNITUPOBKE CTATUCTUYECKHUX JaHHBIX, UX HATJSTHOW MHTEPIPETALINH.

B or1oit Teme dopmynupyroTcs CBOMCTBa CTEMEHM C LEIbIM IOKazareiaemM. MeTon
JI0Ka3aTeIbCTBA JTUX CBOMCTB IMOKa3bIBaeTCSl Ha MpPUMEPEe YMHOXEHHUsS CTENeHed ¢
OJIMHAKOBBIMM OCHOBaHUSAMHU. JlaeTcsi MOHATHE O 3alMUCH YWCIa B CTaHAApTHOM BUJE.
[TpuBoAATCS MPUMEPHI MCIIONB30BAHUS TAKOM 3amucu B (U3MKE, TEXHUKE M JPYTHX 00JaCTAX
3HAHMM.

VYuyamumecss MOIy4arOT HadajbHbIE MPEICTABICHUS 00 OpraHM3alMl CTATHCTUYECKUX
uccienoBaHuii. OHM 3HAKOMSTCA C TOHATHSAMH T'e€HEpalbHOW M BBHIOOPOYHONH COBOKYITHOCTH.
[IpuBoaATCS TpPUMEPHI MPEACTABICHUS CTATUCTHYECKUX MAHHBIX B BUJAE TaOJMI[ 4acTOT M
OTHOCHUTENBHBIX YacToT. O0yyaromumMcs MpeajgaraloTcs 3a/laHus Ha HaXOXKJIEHHE 1Mo Taliuie
YacTOT TAKUX CTAaTHCTHUUYECKUX XapPaKTEPUCTHK, KaK cpenHee apudmMeTrnueckoe, MOAa, pazMmax.
PaccmaTtpuBaercs BoOmpoc O HarisgHOW UWHTEpPIpPETaldd CTaTUCTUYECKOW HHMOpMaLUU.
M3BecTHBIE 00YYaIOMIMMCS CIIOCOOBI HATJISIIHOTO TPEACTABICHUS CTATHUCTHYECKUX JAHHBIX C
MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX IUArpaMM PacIIUPSIIOTCS 3a CYET BBEACHUS TaKUX MOHSITHIA,
KaK ITOJIUTOH U TUCTOrpamMMa.

6. IloBTOpenne (7 yacos)
Heanb: [ToBTopeHne, 0000IIEHNE U CHCTEMAaTH3allMs 3HAHWH, YMEHUH U HaBBIKOB 33 KypC
anredpsl 8 Kinacca.

TpeOoBaHus K YPOBHIO NOATOTOBKH 00y4awinuxcsa B 8 kiacce

B xoxe mnpemomaBanmsi anreOpsl B 8 Kiacce, paboTel Haax (GOPMHpPOBAHHUEM Y
o0yyaromuxcs MepeYrcICHHbIX B MpOrpaMMe 3HAaHUM U yMEHHUH cieayer oOpamiaTb BHUMaHUE
Ha TO, YTOOBI OHHM OBJIAZICBAIM YMEHHSIMH OOIEy4eOHOr0 XapakTepa, pPa3HOOOpPa3HBIMU
Cnoco0amMu /1esiTeJIbHOCTH, TPUOOPETANIN OTIBIT:

TUIAHUPOBAHUS W OCYIIECTBJICHUS QITOPHUTMUYECKON NESATEIHHOCTH, BBIOIHEHHS
3aJJaHHBIX ¥ KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

pelIeHusi pa3sHOOOpa3HBIX KIIACCOB 3a/1ad U3 Pa3IMYHBIX Pa3JelioB Kypca, B TOM YHCIIE
3aja4, TpeOyIOIUX MOUCKA MYTH U CIOCOOOB pEILICHMS;

UCCIICIOBATEIILCKON  JICATENIFHOCTH, PAa3BUTHS HJIEH, TPOBEACHUS OSKCIEPUMEHTOB,
0000111eH!s, TOCTAaHOBKH U ()OPMYITMPOBAHUS HOBBIX 3a/1a4;

SICHOTO, TOYHOTO, TPAMOTHOT'O M3JIOKEHHUSI CBOUX MBICJICH B YCTHOW M MUCHbMEHHOW PEUH,
UCTIOJIb30BAaHUSI  PA3NUYHBIX  S3bIKOB ~ MAaTeMAaTHKH  (CJIOBECHOTO,  CHUMBOJHYECKOTO,
rpau4eckoro), CBOOOTHOTO TIepexo/la C OJHOTO S3bIKa Ha JPYrod I WILIIOCTPAIlWH,
MHTEPIpETALNH, APTYMEHTAIMK U 10Ka3aTeIbCTBA;

NPOBEICHUS JIOKA3aTEeIBbHBIX PACCYXICHHUH, apryMEHTAINY, BBIIBM)KCHUS THIIOTE3 U UX
000CHOBaHUSI,

TIOWCKa, CUCTEMAaTH3allii, aHalu3a W KiaccHu(UKaMu WHQPOPMALUH, HCIIOIH30BAHHUS
pa3sHoOOpa3HbIX HMH(MOPMAIIMOHHBIX HMCTOYHHMKOB, BKJIIOYass Y4eOHYI0 M  CIIPaBOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMAIIMOHHBIC TEXHOJIOTHH.

B pe3ynomame usyuenun Kypca anzeopu8 knacca ooyuarouguecs 001)4CHbL:

3HAMb/NOHUMAM b
®  CYIIECTBO IOHATHSA MaTEMaTUYECKOIO JOKa3aTelIbCTBA; IIPUMEPHI JOKA3aTEIbCTB;
®  CYIIECTBO NOHATHS AITOPUTMA; IPUMEPHI AITOPUTMOB;
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KaK HUCIIOJIB3YIOTCA MATECMATUYCCKUC (bOpMYJ'ILI, YpaBHCHHA U HCPABCHCTBA, ITPUMCPLBI UX
MPUMCHCHUA IJId PECIICHHUA MAaTCMATUUYCCKUX W IIPAKTHYCCKUX 3a/1a4,

KakKk MAaTEMAaTHYCCKH OIMPCACIICHHBIC (I)YHKLII/II/I MOTYT OIIMChIBATDH PCAJIBbHBIC
3aBUCUMOCTH; IPUBOJUTH ITPUMEPHBI TAKOT'O OITMCAHUA

KakK HOTpe6HOCTI/I IMMPAKTHKKU TPUBCIA MATCMATUYCCKYIO HAYKy K H€06XO,Z[I/IMOCTI/I
paciiupCHUs MOHATUA YUCIa,

BCpOﬂTHOCTHBIﬁ XapaKTep MHOTI'UX 3aKOHOMepHOCT€ﬁ OKpYKaromero mMupa, NpuMEpPbI
CTaTUCTHYCCKHUX 3aKOHOMepHOCTeﬁ 1 BBIBOOB,

KaKum 06pa30M TCOMCTpHA BO3HHKIIA M3 MPAKTHYCCKHUX 3aad 3CMIICMCPUA; HPHUMEPLI
TCOMETPHUICCKUX 00BEKTOB U YTBep)KJIeHI/Iﬁ 0 HUX, B&KHBIX IJI IIPAKTUKU,

CMBICII HACAIM3alluu, HO3BOJI§IIOH.I€I>1 peuiaTth 3aaavyu peanLHoﬁ I[CﬁCTBHTGHBHOCTPI
MAaTEMAaTUYCCKUMU METOJaMU, ITPUMCPEBL OHII/I6OK, BO3HHUKAOMUX ITPH NACATN3AIINU,

APUOMETUKA

yMeThb
BBHITIOJHATh YCTHO apu(MeTHYecKue NEHUCTBUS: CIIOKCHHE W BBIYUTAHUE JBY3HAUHBIX
qucel U JECATUYHBIX ApoOed ¢ JByMs 3HaKaMu, YMHOXKEHHE OJIHO3HAYHBIX YHCEN,
apudmMeTndyeckue omepanuy ¢ OOBIKHOBEHHBIMH  JpOOSMH C  OJHO3HAYHBIM
3HaMEHATEeJIEM U YUCIIUTENEM;
MEPEXOJIUTh OT OAHOW (HOPMBI 3alMCU YHCEN K JIPYrod, MPEACTABIATH JECATUIHYIO
IpoOb B BHJE OOBIKHOBEHHOW M B MPOCTEHINUX Cllydasx OOBIKHOBEHHYIO B BHIE
JECATUYHOM, TPOICHTHl — B BHJE ApoOH U ApoOb — B BUJE NPOIICHTOB; 3aIUCHIBATH
0o0JIbIlIKE U MaJIble YUCIIa C UCTIOIb30BAHUEM LIEJIbIX CTEIICHEH JAECATKH;
BBITIONHATh apU(PMETHYECKHE JEHCTBUS C pPAMOHAIBHBIMH YWCJIAMH, CpPaBHHUBATH
paloHalIbHbIE W JEHCTBUTENIbHBIC YHCIIA; HAXOAUTh B HECIOXKHBIX CIIydasX 3HAYCHHS
CTCTICHEW C MENbIMH TIOKAa3aTeIMA W KOpPHEH; HaxXOIUTh 3HAYCHHUS YHCIIOBBIX
BBIPAYKCHHUIA;
OKpPYTJISATh LENble YHCIa U JECATHUYHBIC APOOU, HAXOIUTh NPUOIIKEHUS 4YHUCEN C
HEJOCTAaTKOM U C U30BITKOM, BBIIIOJIHSTH OL[CHKY YHCJIOBBIX BBIPAXKECHHIA;
MOJIb30BAaThCS. OCHOBHBIMH €IUHUIIAMH JUTMHBI, MAacChl, BPEMEHHU, CKOPOCTH, TUIOIIA[IH,
o0bema; BeIpakaTh 0oJiee KpyIHbIE €MHUIIBI Uepe3 Oosiee MeIKrue U Ha000poT;
pelmaTth TEeKCTOBBIE 3a/ladyd, BKIOYAas 3a/a4yd, CBS3aHHBIE C OTHOIICHUEM H C
MIPOMOPIHOHATLHOCTHIO BEJIMYHMH, JPOOSIMHU U MIPOLIEHTAMHU;

HCIIOJIb30BaTh HpHOﬁpeTeHHble SHAHUAA M YMCHHUSI B HpaKTH‘leCKOﬁ
ACATCJIBbHOCTHN A HOBCCI{HCBHOﬁ AKU3HHA TJIA

pEeLIeHUs HECIIOKHBIX MPAKTUYECKUX PACUETHBIX 3a/1a4, B TOM UYHCJIE C UCIOJb30BaHUEM
pY HEOOXOTUMOCTH CIIPABOYHBIX MAaTEPUAIIOB, KAJIbKYJIATOpA, KOMIBIOTEPA,;

YCTHOM TPHUKUAKA M OLEHKH pe3yJbTaTa BBIYUCIICHHWM; IIPOBEPKM peE3yJibTara
BBIYMCIICHHS C UCIIOJIb30BAHUEM PA3JIMYHBIX [IPUEMOB;

MHTEPNPETALMK PE3YJITATOB PEIICHUs 3a4a4 C y4€TOM OIPAaHMYEHUMN, CBSI3aHHBIX C
peanbHBIMU CBOMCTBAMU PACCMATPUBACMBIX IIPOLIECCOB U SIBJICHU;

AJIT'EBPA

yMeTh
"  COCTaBJISITh OYKBEHHBIE BBIPAKEHUS U (POPMYJIBI IO YCIOBHUSAM 33]a4; OCYIIECTBISAT
B BBIp@XEHUSAX M  (opMmysiax dYMCIOBblE MOJCTAHOBKM M  BBINOJHATh
COOTBETCTBYIOIIME BBIYMCIICHHUsSA, OCYIIECTBIIATh IIOJCTAHOBKY OJHOI'O BBIPAKECHUS B
JPYyTroe; BEIpaXaTh U3 GOPMYJI OJIHY IEPEMEHHYIO Ye€pE3 OCTAIIbHBIE;
BBITNIOJHATh OCHOBHBIE JEWCTBHUS CO CTENEHSMH C LEIbIMU IOKAa3aTeNsIMH, C
MHOIOWIEHAaMH U C anreOpandyeckuMu JApoOsIMM; BBINOJHATH  Pa3JIOKEHHE

7




MHOTOYWJIEHOB Ha MHOXMHTENH; BBIMOJHATh TOXJIECTBEHHBIE IpeoOpa3oBaHus
paloHaIbHBIX BBIPAXKEHUH;

NPUMEHATh CBOMCTBa apU(METUYECKHX KBaJIpaTHBIX KOPHEH M BBIYUCICHHS
3HaYeHUN M TNpeoOpa3oBaHMI YHUCIOBBIX BBIPAXKEHHUM, COAEp)KalUX KBaJpaTHbIC
KOpHY;

pemiate JIMHEWHBbIE, KBaJpaTHbIE YpaBHEHHMsS U palUOHAJbHBIE YpaBHEHUS,
CBOJAAIIMECS K HHUM, CHCTEMBbl JBYX JIMHEMHBIX YpaBHEHHM M HECIIOKHbIE
HEJIMHEWHBIC CUCTEMBI,

pelaTh JIMHEWHbIE U KBaIpaTHbIE HEPABEHCTBA C OJJHON NIEPEMEHHOM U X CUCTEMBI;
pemars TEKCTOBBbIE 3aJaud  anreOpanyeckuM METOJIOM, HHTEpIpEeTHPOBATH
MOJTyYEHHBIH pe3yJIbTaT, MPOBOJUTH OTOOP pelIeHUH, ucxoas u3 (HopMyIUpOBKU
3a/1a4u;

n300pakaTh yKMcia TOUKaMU Ha KOOPAWHATHOM MPsIMO¥;

ONpeNeNnsaTh KOOPAWUHATBI TOYKH IUIOCKOCTH, CTPOMTb TOYKH C 3aJaHHBIMHU
KOOpAWHATaMU; U300paXkaTb MHOKECTBO PEIICHUI TUHEHHOTO HEPABEHCTBA,
pacrno3HaBaTh apupMeTHUYEeCKHEe U TeOMETPHUUYECKHEe MPOTPECcCHH; pellaTh 3aJauu ¢
IpUMEHEeHHEeM (OpMYJIbI OOIIETo YiIeHa U CyMMbI HECKOJIBKUX MEPBBIX WICHOB;
HaxOJIUTh 3HAaYeHUs (YHKIMH, 3aJaHHON (HOpMyJoi, Tabiuiei, rpaduxom mo ee
apryMeHTy; HaxXOJWTh 3HAUYEHHE apryMeHTa I10 3HAYEHUIO (YyHKIUM, 3aJaHHON
rpadukoM WM Tabnuie;

OINpeNeNIATh CBOMcTBA (YHKIMH 1O ee Trpaduky; MOpUMEHATh TpaduuecKue
MIPEACTABJICHUS IIPU PELICHUN YPaBHEHUI, CUCTEM, HEPABEHCTB;

ONHUCHIBATH CBOWCTBA M3y4YeHHBIX QYHKIMHI (Y=KX, T1ie K 0, y=kx+b, y=x’, y=x’, y =

K
—, y=+/x ), CTPOUTb UX rpaduKy;
X

HCII0JIB30BaTh npnoﬁpeTeHHHe SHAHUSA U YMEHHUA B HpaKTH‘IeCKOﬁ
JACATCJIBbHOCTH A HOBCC}IHCBHOﬁ JKU3HHU TJIA

BBITIOJTHEHHSI pacyeToB MO QopmyliaM, COCTaBiCHHUS (QOPMYJ, BBIPAKAIOIIUX
3aBUCUMOCTH MEXIY peabHBIMH BEIWYMHAMH; HAXOXKICHUS HYXHOU (QOpMyInbl B
CIIPaBOYHBIX MaTepHUaIIaXx;

MOJIETTUPOBAHUS MTPAKTUUECKUX CUTYallUH M UCCIEAOBAHUN IOCTPOEHHBIX MOJIEIEN C
MCIOJIb30BaHUEM armrapaTa anreOpbl;

OINMCAaHUS 3aBHCUMOCTEH MeXAy (U3NYECKUMHU BEIMYMHAMHU COOTBETCTBYIOIIUMHU
(dhopMyaMy IpU UCCIIEIOBAaHUH HECTIOKHBIX MPAKTUYECKUX CUTYAIHiA;
MHTEPIpETAny TPapUKOB peaTbHbIX 3aBUCUMOCTEN MEXy BETMYHMHAMHU.

SJEMEHTbBI TOI'MKHW, KOMBUHATOPUKMN,
CTATUCTUKHU U TEOPUU BEPOSITHOCTEM

yMeTh

IIPOBOAMTH HECIOXKHBIE JI0KA3aTeNbCTBA, MOJIy4YaTb NPOCTEHUINNE CIEICTBUSA U3
U3BECTHBIX WJIM paHee [OJIyYeHHBIX YTBEP)KIEHUIl, OILIEHWBATh JIOTUYECKYIO
MIPaBWIBHOCTh PAaCCYXJIECHUH, MHCIIOJIb30BAaTh TMPUMEPBl IS  WIUIIOCTpAlMM U
KOHTPIIPUMEPHI /17151 OTIPOBEPIKEHUSI YTBEPKICHHIA;

U3BJIeKaTh MHPOPMALIMIO, TIPEJICTABICHHYIO B TaOMUIIaX, HA JUarpaMMax, rpadukax;
COCTaBJISAITh TAOIHIIBI, CTPOUThH JUArpamMMbl U TpaduKu;

pemaTb KOMOMHATOpPHBIE 3a/la4M IyTEM CHCTEMAaTH4eCKOTo Mepedopa BO3MOXKHBIX
BAapUAHTOB, BBIUUCIATH CPEAHNUE 3HAYCHUS PE3yIbTaTOB U3MEPEHHIA;

HaXOJUTh YAacCTOTY COOBITHS, HCIOJIb3YS COOCTBEHHBIE HAONIOJCHHS U TOTOBBIC
CTaTUCTUYECKHUE JIaHHBIE;




HCNOJIb30BATh NPHOOpPETEHHbIe 3HAHMS M YMEHHS] B NPAKTHYECKOMH

ACATECJIbHOCTH " HOBCQHHCBHOﬁ JKU3HU ]2
"  BBICTpAaWBaHUS apTyMEHTAIlMU TPU JOKa3aTeIbCTBE (B (hopMe MOHOJIOTA U IUAJIOTA);
®  pacno3HaBaHUs JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUI;
®  3aNKMCU MAaT€eMaTUYECKUX YTBEPKACHUM, TOKA3aTEIbCTB;
aHaju3a peAbHBIX YMCIOBBIX JaHHBIX, MPEJICTABICHHBIX B BHJE JUarpamm,
rpaduKoB, TabIHII;
perieHus MPaKTUYECKHUX 3a7a4 B MMOBCETHEBHON U MPOGEeCCHOHATBHOM JAESITEIIbHOCTH
C WCTOJBh30BAaHUEM JICUCTBUN C YHCIAMH, MPOICHTOB, JJIUH, IUIOMAACH, 00hEMOB,
BpEMEHH, CKOPOCTH;
pemieHrss Y4eOHbIX ¥ TPAKTHYECKHX 3a/ad, TPeOYIIIUX CHCTEMATHYECKOTO
nepedopa BapuaHTOB;
IMOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUM.

Kpumepuu u HOpMbI OUeHKU 3HaHUl, YyMeHul U HaebIKo8 0by4arouwuxcs rno
Mamemamuke.

1. OueHKa NucbMeHHbIX KOHMPOJIbLHbIX pabom oby4arouuxcsi Mo MamemMamuke.

OTBET OLIEHUBAETCS OTMETKON «5%, €CIIN:
+¢ paboTa BBINOJIHEHA MTOJTHOCTHIO;
¢ B JIOTHYECKUX PACCYKICHUAX U 00OCHOBAHUH PEIICHHUS HET IPOOEIIOB U OIINOOK;

¢ B pEUICHUWH HET MAaTeMaTHYeCKUX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIMCKA,
KOTOpass He SBISETCS CIEJACTBUEM HE3HAHUS WJIM HEMOHUMaHHUs Yy4eOHOTo
Marepuaa).
OtmeTKa «4» CTaBUTCS B CIEAYIOLIUX CIyYasx:

¢+ paboTa BBINOJHEHA MOJIHOCTHIO, HO OOOCHOBAHHMS IIIArOB PEIICHHS HEI0CTATOYHBI
(ecmu ymeHHe OOOCHOBBIBATH PACCYXKIACHHS HE SIBIISTIOCH CIECIHATBLHBIM OOBEKTOM
MIPOBEPKH);

% JIOMYIIEHBI OJ[HA ONIMOKA WM €CTh JIBa — TPH HEI04YETa B BBIKJIAJKAX, PUCYHKAX,
yepTrekax uiau rpadukax (ecad 3TH BHABI pabOT HE SBIBSUIMCH CHEIUATBHBIM
00BEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIH:

% JIomyIIeHo OoJiee OJHOM ONMIMOKK WK 0oJiee ABYX — TPEX HEJAOYETOB B BBIKJIAIKAX,
yepTekax wid rpadukax, HO oOyyaromuics 00JamaeT 00sA3aTeIbHBIMA YMEHUSAMU
110 IIPOBEPSIEMOM TEME.

% OTMeTKa «2» CTaBUTCS, ECIIH:

% JIOMYIIEHBI CYIIECTBEHHBIC OMIMOKH, MOKA3aBIIUe, YTO O0yJaroIuiics He o0amacTt
00s13aTEIPHBIMA YMEHUSMH TI0 JAHHOUW TEME B TIOJTHOM Mepe.
OtMeTKa «1» cTaBUTCS, €CIU:

K/

¢ paboTa mokasajga IOJHOE OTCYTCTBHE Yy oOyuaromierocsi o0s3aTelIbHBIX 3HAHUHM U
YMEHUH O MPOBEPSIEMOI TeMe WM 3HAYMTENbHAs 4acTh pabOTHI BBIOJHEHA HE
CaMOCTOATEIIBHO.

Yaurens MOKET HOBBICUTH OTMCTKY 3a OpHFHHaHBHBIfI OTBCT Ha BOIIPOC UJIN
OPHUTMHAJIBHOC PCIICHUC 3a/1a4r, KOTOPBIC CBUACTCIILCTBYIOT O BBICOKOM MAaTCMATHYCCKOM
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pa3BUTHH 00YyYarOIIErocs; 3a peleHne 0ojee CI0KHOM 3a/1aun WK OTBET Ha OoJiee CIOXKHBIN
BOIIPOC, NMPEAIOKEHHBIE 00yYaroIIeMyCsl TOMOTHUTENBHO MOCIIE BHIIIOJHEHHUS UM KaKuX-TH00
JOPYTUX 3aJaHUM.

2.0uyeHkKa YCMHbIX omeemoe o6yqafou¢uxcn no MmamemMamuke

OTtBeT o1leHUBaeTCa OTMETKON «5)», €CIIH YUCHUK:

X/
L X4

MIOJTHO PACKPBLI COZiepKaHue MaTepHaia B 00beMe, MpeayCMOTPEHHOM MPOrpaMMoit
U y4eOHHUKOM;

U3JIOKWJ MaTepual TPaMOTHBIM S3bIKOM, TOYHO HCIOJIb3Ys MAaT€MaTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY, B ONIPEEIEHHON JIOTHYECKON MOCIeA0BaATEIbHOCTH;
NPaBUJIBHO BBIIOIHUI PUCYHKHU, YEPTEXHU, TPAPHUKH, COMMyTCTBYIOIIUE OTBETY;
MoKa3aja yMEHHE WJUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMHM IpPUMEpamMH, MPUMEHSTh
€€ B HOBOI CUTyallMM IIPU BBIIIOJIHEHUH IPAKTUYECKOTO 3aJaHHUS;
MIPOJIEMOHCTPUPOBAJl 3HAHHWE TEOPUH paHee H3YyUYEHHBIX COIMYTCTBYIOLIUX TEM,
C(OPMHPOBAHHOCT, U YCTOWYMBOCTh HCIOJB3YEMBIX IPH OTBETE YMEHHHA U
HaBBIKOB;

OTBEYAJI CAMOCTOSITEIbHO, 0€3 HABOSIINX BOIPOCOB YUUTEIIS;

BO3MOXXHBI OJTHA — JB€ HETOYHOCTH IPH OCBEUICHHE BTOPOCTEHEHHBIX BOIIPOCOB
WIM B BBIKJIAJKaX, KOTOPBIE YUEHUK JIETKO UCIIPABUII TIOCJIE 3aMEUAHUS YUUTES.

OTBET OIIEHUBAETCS] OTMETKOM «4», €CITU YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OLIEHKY
«5», HO TIpH 3TOM UMEET OJMH M3 HEJOCTATKOB:

X/
L X4

B H3JIOKCHUHN OOIYIICHBI HeOOoIbIINE HpO6€HLI, HC HMCKa3sHBHICC MATCMATHYCCKOC
COACPIKAHUC OTBCTA,

AONYIICHBI OAWH — JIBa HCAOYCTA IMPU OCBCIICHUU OCHOBHOI'O COACPIKaHUSA OTBCTA,
HCITPABJICHHBIC ITOCJIC 3aMCYAHUSA YYUTCIIA,

AOIYIICHBI omnoOKa uiau Ooiiee ABYX HCOOYCTOB IIPpH OCBCHICHUN BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, JICTKO MCIIPABJICHHBIC IMOCJIC 3aMCUAHUA YUUTCIIA.

OtMeTka «3» CTaBUTCS B CIHEAYIONIUX CIydasX:

X/
L X4

HEMOJTHO  PAacKpbhITO  COJAEp)KaHWEe  MaTepuana  (COIepKaHHWE  H3II0KEHO
(dbparMeHTapHO, HE BCErja TMOCIEAOBATENIbHO), HO TOKa3aHO OO0Iee MOHUMAaHHE
BONpOCa H  MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTAaTOYHBIC M  YCBOSHUS
nmporpaMMHOTO Matepuana (ompeneneHbl «TpeOoBaHMAMH K MaTeMaTHYCCKOM
MOJATOTOBKE 00YYAIOIINUXCS» B HACTOAIIEH MporpaMme 1Mo MaTeMaTHKe);

UMEJTHCh 3aTPyTHEHUS WJIH JOIMYIICHBI OIIMOKH B OMpPEICICHHA MaTeMaTHUECKON
TePMHUHOJIOTHH, YepTekKaX, BBIKIAIKAX, WCIPABICHHbIE TIOCIE HECKOJIBKHX
HABOJISIINX BOIIPOCOB YUUTEIIS;

YUEHUK HE CIIPABUIICS C IPUMEHEHUEM TEOPHH B HOBOW CUTYAIlMH MPHU BHITIOTHECHUH
MIPAKTHYECKOTO 3a/IaHUs, HO BBITIOJNHWII 3aJaHUS 0053aTeIHHOTO YPOBHSI CIIOKHOCTH
110 JJaHHOI TeMe;

IPH JOCTATOYHOM 3HAHWU TEOPETUYCCKOTO0 MaTepHaja BBISBICHA HEIOCTATOYHAsS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CJICAYIOIUX ClIydasX:

K/
°e
X/
L X4

HE PAaCKPBITO OCHOBHOE COJICpKaHNe yueOHOTo MaTepHaa;
00OHapy’X€HO HE3HAHUE YUCHHKOM OOJIbIICH MM HanboJiee BaKHOM 4acTh yuyeOHOTro
MarepHaa;
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JOMYILIeHbl ~ OMMOKKM B  ONpENEICHUWH  MOHATUH, TPH  UCHOJIb30BAHUHU
MaTeMaTHYeCKOll TEPMHHOJOIMHM, B pHUCYHKaX, uepTekax WiIM rpadukax, B
BBIKJIaJIKaX, KOTOpPbIE HE MWCIIPABIICHBI IIOCJIE HECKOJIBKUX HABOAILIUX BOIPOCOB
YUUTEIIS.

OtMmeTKa «1» cTaBUTCS, €CIIH:

X YUCHHUK 06Hap}/)KI/IJ'I MOJIHOC HC3HAHUC W HCIIOHHUMAHUC H3YyYaCMOTI'0 yqe6H0r0
Marepuajia Mihn HE CMOI' OTBETUTh HHM Ha OAWH M3 IMOCTABJICHHBIX BOIIPOCOB II0
HN3YUCHHOMY MaTcpuairy.

O6m1as knaccudbuKaIms OmuooK.

[Ipu oueHke 3HAHWUN, YMEHHMI M HABBHIKOB OOYYAOIIMXCS CIEAYeT yYWUTHIBAaTh BCE OIIHOKH
(rpyObIe 1 HETPYOBIC) U HETOUETHI.
3.1. I'pyObIMH CUUTAOTCH OIIUOKH:

- HE3HAHWE ONpPEACIICHUs] OCHOBHBIX TIOHSTHH, 3aKOHOB, TIPaBUII,
OCHOBHBIX TOJOXEHUI Teopuu, He3HaHue (HOopMyI, OOIIETIPUHATHIX CHUMBOJOB 0003HAYECHMIA
BEJIMYUH, €IMHUI] KX U3MEPEHUS;

- HE3HAHUE HAMMEHOBAHUH €IMHUIl U3MEPECHHUS,

- HEyMEHUE BBIICIIUTH B OTBETE TJIaBHOE;

- HEYMEHHE IPUMEHSAThH 3HAHUS, AJITOPUTMBI JJIs PEeIIeHUs 3a7a4;

- HEyMEHUE JIeNIaTh BHIBOJIBI U 000OIIECHUS;

- HEYMEHHE YUTaTh U CTPOUTH rpapuky;

- HEyMEHUE  TOJb30BAThCSA  NEPBOMCTOYHUKAMH,  YUYCOHUKOM
CIPaBOYHHUKAMH,

- MOTePs KOPHS UM COXPaHEHUE TTOCTOPOHHETO KOPHS;

- oTOpacbiBaHue 06e3 0OOBSICHEHUI OJTHOTO U3 HHX;

- PaBHO3HAYHBIC M OIIHOKH;

- BBIUKCIIUTEIbHBIE OIIMOKHU, €CJIM OHU HE SBJISIOTCS OMMCKOM;
- JIOTHYECKHE OIINOKH.

3.2. K HerpyObIM omIu0KaM ciielyeT OTHECTHU:

- HETOYHOCTh  (POPMYJUPOBOK, ONpPENCICHUN, TMOHATHHA, TEOpHiA,
BbI3BaHHAsl HEMOJIHOTOM OXBaTa OCHOBHBIX NPU3HAKOB OIPEAEISAEMOrO MOHATHUS WIM 3aMEHOU
OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTH Tpauka;

- HEpallMOHAJIbHBIA  METOJ  PElIeHMs 3aJaud WM HEJOCTaTOYHO
IIPOJYMAaHHBIM IUIaH OTBeTa (HApylIEHUE JIOTUKH, MOAMEHA OTIEJIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMH);

- HepaloHAIbHBIE METOAbl paboThl CO CIPaBOYHOM H  JOPYro
JIUTEPATypOil;

- HEYMEHHE pelIaTh 3aJauu, BHIIOIHATE 33JaHus B 00IEM BHJIE.

3.3. HepoyeTraMu SIBIISIFOTCS:

- HepalroHaIbHbIE IPUEMBbl BEIYUCICHUN U PE0Opa30BaHUIA;

- HeOpeKHOE BBIMOJIHEHUE 3aIMKCel, UepTexkel, cxeM, rpaQuKoB.




TemaTnueckoe NMJIAHUPOBAHUE
nmo ajredpe B 8 KJacce
(3 u B Hepeso, Bcero 102 4; yueonuk: FO.H. MakapbiueB — 8 kin).

Tema ypoka Koa-Bo Hara Oo6opyno- | OTmerka
YacoB | NMpOBeACHUs! BaHHUe 0 BBINOJI-
HEHUU

PAIIMOHAJIBHBIE 1IPOBU
IToBTOpPEeHNE OCHOBHBIX MOHATHI
auare0pbl 7 kjacca
Llenbie u 1poOHBIE BHIPAKEHUS.
ParrioHasibHbIC BBRIpaKEHUS
Parnmonanshelie ApoOu

OcHoBHOE cBOIcTBO Npodu. CokpalieHue
npodei

OcHoBHOE cBOIicTBO Npodu. CokpalieHue
npodei

[TpuBeneHne ApodU K HOBOMY
3HaMEHaTEJI0

CrnosxeHue 1 BIYMTaHUE ApoOei ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU
CrnosxeHue 1 BIYUTaHUE ApoOeii ¢
OJIMHAKOBBIMH 3HaMEHATEISIMU
CrnosxeHue 1 BIYUTaHUE Apobeii ¢
pa3sHbBIMHU 3HAMEHATEISIMU

CroxeHue ¥ BRIYUTaHUEe Ipo0er ¢
pa3HbIMM 3HAMEHATEISIMU

CrokeHue ¥ BRIYUTaHUE Ipo0er ¢
pa3HbIMM 3HAMEHATEISIMU

KonTpoasnas padora Nel
«PaumnoHasbHbBIE APO0U U UX CBOICTBA.
CyMmMa u pa3HoOCTh apobeii»
YMHOK€eHue ApoOeH.

Bo3sBenenue apoOu B CTEMNEHb.
YrpakHeHus: Ha yMHOKeHuUe apo0eit
Jenenue npobeit

YrpaxHeHus Ha JelieHue 1pooei
[TpeoOpazoBaHue parMOHAITBHBIX
BBIPAYKCHUI

[TpeoOpazoBaHue parMOHATBHBIX
BBIPKEHUMN

[IpeoOpazoBanue paoOHATBHBIX
BBIPAKECHUI




Oyukmwms y= k/x u e€ rpadux

dynaknusa y= k/x u e€ rpaduk

KonTposbnast pa6ora Ne2
«IIpousBeneHue U 4acTHOE APOOeii»

KBAJIPATHBIE KOPHHA

PanmoHansHbIC uncla

HppaumroHaneHbIe yncia
JlelicTBUTENIbHEBIC YUCIIA

KBanparueie kopHU. AprudMeTHISCKUN
KBaJpaTHbIA KOPEHb.

Brruncnenue 3HaueHus: apuMeTHYECKOTO
KBaJPaTHOTO KOPHS

YpaBHeHue x> = a

Haxosxnenue nmpuOamKxEHHOTO 3HAUYCHUS
KBJIPATHOTO KOPHSI

®dynkuus y=vx u eé rpaduk

KBanpaTHblit KOpeHb U3 TPOU3BEICHUS U
JIpodu

VrnpaxHeHus: Ha BBIYUCIEHUE KBAaPATHOTO
KOpHSI U3 MPOU3BEACHUS U ApodU

KBaipaTHbII KOPEHb U3 CTEIICHU

anaxcHeHHﬂ Ha IIPUMCHCHUEC KBAJIPaTHOI'O
KOpHS M3 CTCIICHU

KonTposbnas padora Ne3
«Apu(pMeTHYeCKHH KBAAPATHBIH
KOpPeHb, €ro0 CBOCTBAa»

BriHeceHre MHOXUTEIS U3-T10]1 3HAKa
KOPHSL.

BHecenre MHOXUTES 1104 3HAK KOPHA

[TpeoOpazoBaHue BhIPAKCHHIA,
COJICPIKAIUX KBaApPaTHbIC KOPHU

[TpeoOpazoBaHue BBIPAKCHHIA,
COJICPIKAIMX KBaJAPAaTHbIC KOPHU

OcBOOOXIeHHE OT UPPAIMOHAIBHOCTH B
3HAMEHaTene Apoou

KonTpoasnasi padora Ned «IIpumeHnenue
CBOWCTB apH(pMeTHYECKOr0 KBAIPATHOIO
KOPHSI»

KBA/IPATHBIE YPABHEHUSA

Ornpezenenne KBaapaTHOTO YPaBHEHUS.
HermonHple KBapaTHBIC YPABHCHMS.

Pelnienne HEMOMHBIX KBaJAPATHBIX
YpaBHECHUH

Dopmysia KOpHEH KBaIpaTHOTO YpaBHEHU

PopmyJsia KOpHEH KBaPaTHOTO YpaBHEHUsS

Penrenue kBasipaTHOTO ypaBHEHHS 110
dbopmye

Pemienne kBaapaTHOTO ypaBHEHHUS T10
dbopmye

Pemienne kBagpaTHOTO ypaBHEHHUS T10
dbopmyre




[TpumMepsl perieHus 3a1a4 ¢ HOMOLIbIO
KBaJIPATHBIX YPaBHEHUU

Pewenne 3aa4 ¢ TOMOIIBIO KBaIPAaTHBIX
ypaBHEHUH

Pemienue 3aga4d ¢ moOMOIIbIO KBaIPaTHBIX
ypaBHEHUH

Teopema Buera

IIpumeHeHne TeopeMsl Buera Kk peleHuo
KBaJPAaTHBIX YPaBHEHUH C ITapaMeTpamMu

KonTpouasnast padora NeS «KBagpaTHoe
YPaBHeHHE M er0 KOPHID)

JpobHble pallnoHaTbHbIC YPaBHEHUS

[Tpumepsl penieHus: APOOHBIX
palMOHAIbHBIX YPABHEHUM

Pemennie qpoOHBIX pariMOHATBHBIX
ypaBHEHUU

HaxoxneHnue kopHel ApoOHbBIX
paLMOHAIBHBIX YPABHEHUH

[Tpumepsl pemieHus 3a1a4 ¢ IOMOLIbIO
JpOOHBIX pallMOHATIbHBIX YPaBHEHHM

Pemienue 3a1a4 ¢ TOMOIIBIO APOOHBIX
pPalMOHAIBHBIX YPABHEHHM

Pemenue 3a1a4 ¢ TOMOIIBIO APOOHBIX
palMOHATIBHBIX YPaBHEHUI

Pemenue 3a1a4 ¢ TOMOIIBIO APOOHBIX
paLMOHATIBHBIX YPAaBHEHHUI

KonTpoasnast padora Ne6 «/IpooHbie
PalMOHAJIbHbIE YPABHEHUSD)

HEPABEHCTBA

YucnoBbie HCPAaBCHCTBA

UucaoBble HEPABEHCTBA

CBoiicTBa YKMCIIOBBIX HEPABEHCTB

CBOMCTBA YMCJIOBBIX HEPABEHCTB

CroxxeHue ¥ YMHOXKEHHUE YHCIIOBBIX
HEPaBEHCTB

OHGHI/IBaHI/Ie YN CJIOBBIX HCPABCHCTB

[TorpenHocTh U TOYHOCTH NPUOTMKEHUSL.
AOGCOJII0THAs. TOTPELIHOCTb.

OTHOCHUTENbHAS IOI'PpCIIHOCTDh

KonTpoasHas padora Ne7 «HucioBbie
HEPABEHCTBA M X CBOICTBaY

HepecequHe n 06’BCI[I/IHCHI/IG MHOXXCECTB

YuciioBble IPOMEKYTKU

[Ipumepsl perieHnss HEpaBEHCTB C OJHOU
MIEPEMEHHOMN

Penienne HepaBEHCTB C OAHOM MEPEMEHHOMN

Pemenne HepaBEHCTB ¢ OAHOW IEPEMEHHOMN

Pemienue HepaBEeHCTB C OJTHOW EPEMEHHOMU

[TpumMepsl pelnieHus: CUCTEM HEPABEHCTB C
OJHOU NEPEMEHHOMU

Pemenue cucrem HCPABCHCTB C OﬂHOﬁ




TIEpEMEHHOMN

Pemienue cucrem HEPaBEHCTB € OHOM
MIepEeMEHHOMN

Kontponbnas padora Ne8»HepaBeHcTBa ¢
OJHON NEPEMEHHOM U UX CUCTEMBI»
CTEIIEHbD C HEJIBIM
INOKA3ATEJIEM. DJIEMEHTbI
CTATUCTUKHA

OrnpeziesieHne CTETICHU C LETTBIM
OTPULIATENIbHBIM MTOKA3aTesIeM
Brruucnenue 3HaueHus1 CTENEHU C
OTPULIATEIbHBIM MTOKa3aTesIeM

CBOIiCTBa CTENEHH C LIEJIBIM ITI0Ka3aTeleM
CBoiiCTBa CTENEHH C IIEJIBIM [TOKa3aTelIeM
CBoIICTBa CTENEHU C 1IEJIBIM [TOKa3aTeNIeM
CraHIapTHBIN BUJ YMCIa

CranapTHbIi BUJ yncaa

KontpoiabHas padora Ne9 «Crenens ¢
1eJIbIM MOKAa3aTeJIeM U eé CBOICTBa»
COop u TpyNIUPOBKA CTATUCTHYECKUX
JTAHHBIX

COop u TpyNIUpoOBKa CTATUCTHUYECKUX
JTAHHBIX

Harnsnnoe npeacraBienue
CTaTUCTHUYECKOU MHPOPMALIUU
Harnsanoe npexacraBienue
CTATUCTUYECKON MHPOpMAITIHI
Harnsanoe npeacrasienue
CTATUCTUYECCKON MHPOpMAITIHI
IloBTOpEHHE

[ToBTopenue. [IpeoOpazoBanue
palMOHAJIbHBIX BBIPAKEHUN

[ToBTopenue. [IpeoOpazoBanue
BBIPXKECHUM, COJEpKALUX KBaJIpaTHbIE
KOpPHHU

IToBTOpenue. PemieHne cucreM HEpaBEHCTB
C OJJHOM NEePEMEHHOU

[ToBTOpeHue. Pemenne kBagpaTHOro
ypaBHEHHUS 110 Gopmyie

[ToBTOpenwue. Pemenne 3aaa4d ¢ MOMOIIBIO
JPOOHO-PALMOHANIBHBIX YPaBHEHUH.
Hrorosasi konTpobHas padora Nel(
[ToBTOpEHME. HAXOXKICHUE 3HAUCHHUS
BBIPAXKCHMUSI

Jlureparypa:
1. Aunrebpa. 8 xiacc: moypounsie mianbl o yaeOnuky FO.H. Makapsruesa u jip. / aBT.-COCT.
T.JI. Acdanaceesa, JI.A. Tanununa. — Bonrorpaa: Yuurens, 2007. — 303 c.
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. Anrebpa: YueO. mis 8 k. obmeoOpaszoBat. yupexaenuit / KO.H. Maxkapsrues, H.I'.
Munatok u ap.; nox pea. C.A. TemsakoBckoro. M.: [Ipocsemenue, 2010 — 2012 rr.
Buptyanenas mkona Kupwina u Meponus. Ypoku anredpst Kupmna u Medonus. 7-8
Kiaccel, 2004.

["ocynapcTBeHHBIN CTaHAAPT OCHOBHOTO 0011ero 00pa3oBaHus M0 MaTeMaTHKe.
Junaktudeckue matepuaisl 1o anredpe mis 8 kimacca / B.M. XKoxos, F0.H. Makaperyes,
H.I'. Munatok. — M.: [Ipocsemenue, 2010. — 144 c.

KuBasi marematmka. YdeOHO-meTomuueckwii komruiekT. Bepcusi 4.3. Ilporpamma.
Kommnbrorepusie anp0ombl. M: MHT.

XKusas matemaruka: COopHUK MeToauueckux matepuanos. M: MHT. — 168 c.
Hecrangaptaeie ypoku anre6psl. 8 kimacc. / Coct. H.A. Kum. — Bonrorpaax: UT/
«Kopudeiin, 2006. — 112 c.

http://school-collection.edu.ru/ — eauHas KOJUIEKIMS IUGPOBBIX 00pPa30BaATEIHHBIX

pecypcoB.
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