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|. [TogcHuTEeNbHAA 3aNMACKA

[TporpamMma coctaBiieHa B COOTBETCTBUU ¢ TpeOoBaHUsAMH DenepalbHOT0 TOCYIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJapTa OCHOBHOTO 00111ero o0pa3oBaHus,
OPUMEPHOH TMpOrpaMMbl OCHOBHOTO oOmiero oOpa3zoBanus 10 wmaremaruke (COOpHHK
HOpPMAaTUBHBIX  JOKyMeHTOB. Marematuka / IIporpaMmma mOArOTOBIEHAa  HHCTUTYTOM
CTpAaTeTUYECKUX HcclieqoBaHuid B oOpasoBanuu PAQO. Hayunble pykoBOOUTENM — YJICH-
koppecnonaeHtT PAO
A. M. Konpnakos, akanemuk PAO JI. I1. Kesuna, CocraButens — E. C. CaBuHOB.),
0a3ncHOro y4eOHOTOo I1aHa oOpa3zoBareabHOT0 yupexkaeHus Ha 2012-2013 yu/ron
u obecneuena YMK mis 5-6-ro xmaccoB aBropoB H.B.Bunenkun, B.M.JKoxos, A.C.YecHOKOB,
C.N.1IBapudypn, YMK mna 7-9-ro kmaccoB aBtopoB FO.H.Makapeue u ap. YMK 7-9-ro
ksaccoB aBTop JI.C.Aranacss, B.®.byry3os, C.b.Kagomues.

Marematuka sIBISIETCS OJIHUM U3 OCHOBHBIX, CHCTEMOOOPA3YIOLIUX MPEIMETOB IIKOIbHOIO
oOpa3zoBaHus. Takoe MECTO MaTeMaTHKH Cpeld IIKOJIbHBIX NpEeIMETOB OOYyCIOBIMBAeT U e
0coOyI0 pOJb C TOYKM 3PEHHST BCECTOPOHHETO pAa3BUTUS JIMYHOCTH ydamuxcs. [Ipu sTom
KOTHUTHBHAsl ~COCTaBJAIONIAas JAaHHOIO Kypca II03BOJIsIET O0OecneuuTbh Kak TpeOyemblit
rOCy/lapCTBEHHbIM CTaHAApPTOM HEOOXOAMMBIH YpOBEHb MaTE€MaTHYECKOM IOATOTOBKHM, TaK U
MOBBIIIEHHBIN YPOBEHb, SABJISIOMIMNACS JOCTATOYHBIM JUISl YTIIYOJIEHHOIO U3yYeHUs IIPeMeTa.

Bmecte ¢ TeM OYeBHIHO, YTO MOJIOKEHHE € OOydeHueMm mpenmery «MaremaTHkay B
OCHOBHOM 1IKOJIE TpeOyeT K cebe caMoro cepbE3HOro BHUMAHUA. AHAIN3 COCTOSTHUS ITPETIO1aBaHuUs
CBHJICTEIILCTBYET, 4YTO IIKOJAa HE TIOJHOCTBIO o0ecreynBaeT (YHKIIMOHAIBHYIO TPaMOTHOCTD
y4aImxcsl.

B ocHOBy HacTosmieil nporpaMmbl MOJOKEHbI MEJarorHueckue M JAUJAKTUYECKUE MPUHIUIIBI
BapUaTUBHOI'O PpA3BUBAIOLIET0 OOpa30BaHMs, H3JI0KEHHbIE B KOHILENIUH 00pa3oBaTeNbHON
nporpaMMsl «llepcriekTHBHAs MIKOJIa», 1 COBPEMEHHbIE TUAAKTUKO-TICUXOJIOTUYECKUE TEHCHIINH,
CBsI3aHHBIE C BapUAaTUBHBIM Pa3BUBAIOLIMM 0Opa3oBaHueM u TpeboBanusmu @PI'OC.

A. JIMYHOCTHO OpHMEHTHPOBAHHbIE NPUHUMIbI: PUHIMI aJAaNTUBHOCTH; TNPUHIUI
pa3BUTHSL; IPUHLIUI KOM(OPTHOCTH Iporiecca 00ydeHusI.

b. KyabTypHo opHMeHTHMpOBaHHbIe NPMHUMIIbI: IPHUHINI ILIEJOCTHOM KapTUHBI MUDA;
IOPUHIUI  LEJIOCTHOCTH COJEp)KaHUs O0pa3oBaHMSA; MNPUHLUI CUCTEMaTHMYHOCTH; NPUHIIHUII
CMBICJIOBOTO OTHOIIEHUSI K MUPY; MPUHLHUII OPUEHTUPOBOYHON (PYHKIIMK 3HAHUI; IPUHLIMII OITOPbI
Ha KyJbTYpY KaK MUPOBO33PEHHUE U KaK KyJIbTYPHBIN CTEPEOTHIL.

B. /lesiTe IbHOCTHO OpPHEHTHPOBAHHbIE MPUHUMNbBI: MIPUHIMI OOYy4YEHHUS AESTEIbHOCTH;
NPUHIUI YIPABISIEMOTO IMepexosia OT ACATENbHOCTH B y4eOHOM CHUTyalluu K JEATENIbHOCTH B
KU3HEHHOM CUTYyallM; IPUHLUI [IEpexo/ia OT COBMECTHOM y4eOHO-TI03HABATEIbHOM AESITENbHOCTH
K CaMOCTOSITENIbHON JIeATENIbHOCTH ydallerocs (30Ha OJmKaiIero pa3BUTHA); MPUHLUI OMOPHI Ha
MIPOLIECCHI CIIOHTAHHOTO Pa3BUTHUS; IPUHIIUIT POPMHUPOBAHUS TOTPEOHOCTH B TBOPUYECTBE U YMEHUI
TBOPYECTBA.

MartemaTtrueckoe oOpa3oBaHHe SBISIETCS 00S3aTENbHON U HEOTHEMJIEMOW YacThiO OOIIEeTo
o0pa3oBaHMs HA BCEX CTYMEHSIX IMIKOJBI. O0yuyeHne MaTeMaTHKe B OCHOBHOM IIKOJIE HAIPAaBJICHO
Ha JIOCTH)KEHUE CIENYIOINX Yenell:

1) 6 nanpaenenuu 1UUHOCMHO20 pa3eUMus.

e @®opMHpOBaHHE TMPEJACTABICHUI O MaTeMaTHKe KaK 4YacTH OOIledeTI0oBeYeCcKOi
KYJIbTYpbI, O 3HAYMMOCTH MATEMaTUKU B PAa3BUTUU LIMBUIM3ALHUA U COBPEMEHHOTO
00111eCTBA;

e Pa3BuTHe NOrMYECKOro W KPUTUUYECKOTO MBIIUICHUS, KYJIbTYPbI peuH, CIIOCOOHOCTH
K YMCTBEHHOMY JKCIIEPUMEHTY;



o DopMHUPOBAHHE HHTEUICKTYAIbHONH YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITCKAIOIINX M3 OOBIICHHOTO OIIBITA;

e Bocnuranue KadecTB JWYHOCTH, OOECMEUYHMBAOIIMX COIUAIBHYI0 MOOWJIBHOCTH,
CIIOCOOHOCTH MPUHUMAThH CAMOCTOSTEIIBLHBIC PEIICHUS;

e  dDopMHpPOBaHKE KAYE€CTB MBIILUICHUS, HCOOXOIUMBIX JJIS aJalTallid B COBPEMCHHOM
nH(pOpPMAITMOHHOM OOIIIECTRE;

e Pa3ButHe wuHTEpeca K MATEeMAaTHYECKOMY TBOPUYECTBY M MaTEMaTHYECKHX
CIIOCOOHOCTEM;

2) 6 MmemanpeOMemHoM HANPAGILCHULL:

e Pa3BuTHe mpeicTaBIeHU 0 MaTeMaTUKe Kak opMe OMUCAHUS M METOJ]Ie TTO3HAHHMS
JNEHCTBUTENHLHOCTH, CO3JJAHUE YCIOBUH ISl IPUOOPETEHHS TIEPBOHAYALHOTO OIBITA
MaTEeMaTHYECKOT'O MOJICITUPOBAHUS;

e ®dopMupoBaHHE OOIIUX CIOCOOOB MHTEIUICKTYAILHOHN ACSITEILHOCTH, XapaKTePHBIX
JUISE MAaTEMAaTUKH W SBJISTIOIIUXCS OCHOBOW ITO3HABATEIBHOW KYJIBTYPHI, 3HAUUMOM
JUIS Pa3IMYHbIX cep YeIOBEUECKOM ACATCIILHOCTH,

3) 6 npeomemmnom Hanpasienuu:

e OpniageHre MaTeMaTHYCCKUMH 3HAHUSAMH M YMCHHUSMH, HEOOXOIMMBIMH JUIS
MPOJOJDKCHHST  00pa30oBaHUs, W3YYCHUS CMEKHBIX JHUCHUIUINH, TPUMEHEHUS B
[TOBCEIHEBHOM JKU3HH,

e Co3manme (QyHAAMEHTa JUISI MATEeMAaTHYECKOTO  pa3BUTHA, (DOpMHpOBaHUS
MEXaHH3MOB MBIIIICHUS, XaPAKTEPHBIX I MATEMATHUECKOH JIeATETbHOCTH.

B opranuzanuu y4eOHO — BOCIIUTATEIBLHOTO IpOLiecca BaXHYIO pojib UTparoT 3agaun. OHu
SBJISIIOTCS U 11EJIbIO, U CPEJICTBOM O0Yy4eHHUs. BakHbIM ycli0BHEM NpPaBUIBHON OpraHU3alllu 3TOTO
nporiecca sIBJIsETCsl BHIOOP pallMOHAIBHOM CHUCTEMBI METOJIOB U MPUEMOB OOY4YEeHHs, CrieHU(PUKU
pelaeMbIX 00pa30BaTENIbHBIX U BOCIIUTATENbHBIX 3a/1a4.

[lenbto m3ydyeHus Kypca mMaTemMaTHke B 5-6 Kiaccax SIBISIETCS CHCTEMAaTHYECKOE pa3BUTHE
MOHSTHSI YKCia, BBIpaOOTKAa YMEHUM BBINOIHITH YCTHO U NMHCbMEHHO apu(pMeTUYecKue IeiCTBUS
HaJ 4YHClIaMH, MEpPEeBOJUTh TNPAKTUYECKHWE 3aJayd Ha  SI3bIK MaT€MaTUKH, TOJTrOTOBKA
yyalmxcss K HM3YYEHHUIO CHCTEMaTHYeCKMX KypcoB anreOpsl u reomerpuu. Kypc crpoutcs Ha
WHIYKTUBHON OCHOBE C IPUBJICYEHUEM DJIEMEHTOB JI€YKTUBHBIX pacCyXkAeHUN. B xone usyuenus
Kypca ydalyecs pPa3BUBAIOT HABBIKM BBIYMCICHHN C HATypaJbHBIMU YHWCIIAMH, OBJIAACBAIOT
HaBbIKAMU C OOBIKHOBEHHBIMHM M JECATUYHBIMU IPOOSMH, MOJOKUTEIBHBIMU U OTPHLATEIbHBIMU
YHCIaMH, TIOTY4aloT NpeCTaBiIeHne 00 MCIOJIb30BaHUM OYKB JUIsl 3allMCH BBIPAKEHUN U CBOMCTB
apudmeTnyecKkux  JACMCTBUN, COCTABIIEHMM  YpAaBHEHUH, MPOJOHKAIOT  3HAKOMCTBO  C
reOMEeTPUYECKUMHU MOHSITUSIMHU, TPUOOPETAIOT HABBIKU MOCTPOEHUSI T€OMETPUYECKUX puryp.

[enbto u3ydeHus Kypca MareMaTuke B 7 - 9 Kijaccax sIBISIETCSl pa3BUTHE BBIYMCINUTEIbHBIX
YMEHHM 10 YpOBHS, MMO3BOJISIFOIIETO YBEPEHHO UCIIOJIB30BATh UX NPH PELIEHUH 33/1a4 MaTeMaTUKU
U CMEXKHBIX NPEIMETOB, YCBOCHHUE allapara ypaBHEHUH U HEPABEHCTB KaK OCHOBHOTO CPENCTBA
MaTeMaTHYeCKOTr0 MOJENUPOBaHMs 33Jad, OCYHIeCTBICHHE (DYHKIMOHAIBHOM MOATOTOBKU
IKOJBHUKOB. Kypc XapakrepusyeTcs TOBBIILIEHHEM TEOPETHUECKOr0 YpOBHSA 0O0ydeHus,
MOCTENIEHHbIM YCHUJIMEM pOJIM TEOPETUYECKUX O0O0O0OIEeHNH U JIeAYKTUBHBIX 3aKIIOUEHH.
IIpuknanHas HaIPaBIEHHOCTh PACKPHIBAET BO3MOYKHOCTh M3Yy4aTh U PelIaTh MPAKTUYECKUE 3a0a4u.

[lenpto mM3yyeHusi Kypca Te€oOMETpuu B 7-9 Kjaccax SIBISETCS CHCTEMATHUYECKOE H3Y4YEHUE
CBOMCTB TreoMeTpuyeckux (GUryp Ha IUIOCKOCTH, (opMHpoBaHHE MPOCTPaHCTBEHHBIX
Mpe/ICTaBICHU, pa3BUTHE JIOTUYECKOTO MBIIUICHHS U MOATOTOBKA afmapaTa, He0OXOAMMOro s
M3Y4YEHUs] CMEXKHBIX TUCLHUIUIMH U Kypca CTEPEOMETPHUH B CTAPIINX KJIACCAX.



B ocHOoBe TmoOCTpoeHHs JaHHOTO Kypca JIeKHUT WAesd TyMaHU3AUH OOydYCHHS,
COOTBETCTBYIOIIAsi COBPEMEHHBIM TIPEJICTABJICHUSM O IEJIsIX IIKOJBHOIO 00pa3oBaHUs U
yIeNSonas 0co00e BHUMaHKE JINYHOCTH YYSHHUKA, €r0 HHTEPEcaM U CIIOCOOHOCTSIM.

[Ipenyaraemelii Kypc O3BOJISIET 00ECIICUNTh OPMUPOBAHUE KAK NnpeOMemHbLX YMEHHM, TaK
U YHUBEPCANbHBIX Y4eOHbIX Oelicmauti TIKOJbHUKOB, a TakKe CIOCOOCTBYET JOCTHIKECHUIO
ornpenenéHHbIX B0 @I'OC THYHOCTHBIX PE3yIbTaTOB, KOTOPHIC B JAILHEHIIIEM ITO3BOJIAT yUAIIUMCS
MIPUMEHSITH MTOJIYYCHHBIC 3HAHUSI U YMEHUS JIJISl PEIICHHSI PA3JIMYHbIX KU3HECHHBIX 3a/1a4.

I1. O6mas xapakTepucTuka y4eOHoro npeamera «MaremaTuka»

Hacrodmas nporpamma 1no MaTeMAaTHKE JUIsi OCHOBHOW WIKOJIBI SBJIAETCS JIOTHYECKUM
IIPONOJKEHUEM ITporpammel «llepcriektuBa» Uil HadalbHOM IIKOJIBI U BMECTE C HEW COCTABIISIET
OIMCaHMEe HEMPEPHIBHOIO Kypca MaTeMaTHKU ¢ 1-ro nmo 9-i kiacc 061meo0pa3oBaTebHON MIKOJIBI.

B ocHoBe conepkanusi 00y4eHHsI MaTEMATUKE JIEKHUT OBJIQJICHUE YUALUMUCS CIEIYIOIUMU

BUJIaMH  KOMIIETEHIUH: NpeIMeTHOH, KOMMYHHUKATHBHOHM, OPraHU3alMOHHOH U
001IeKyJbTYPHOH. B COOTBETCTBMM ¢ O3TUMM BHUJAMU KOMIICTCHIIMM BBIJICJICHBI TJIaBHBIC
COJIepKaTeJIbHO-LIEJIEBbIE  HANPABIICHUS pa3BUTUsL  y4yalIUXCsl CpPEACTBAMU  IIpeaMeTa
«MareMatuka.

IIpeameTHas KOMIIeTEeHIH . I[lom  npegMeTHOM  KOMIIETEHUHMEH  TMOHUMAETCA
OCBEJIOMJIEHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTEMAaTUYECKUX MPEACTABICHUN U
OBJIAJICHHE HWMH HEOOXOAMMBIMU TPEAMETHBIMH yMEHHSAMH. DOpPMUPYIOTCS CIEAYIOIUe
oOpa3yromue 3Ty KOMIETCHIMIO MPEACTABICHUS: O MAaTEeMaTHYeCKOM SI3bIKE KaK CpEIICTBE
BBIPQXKECHHUSI MaTEMaTHYECKMX 3aKOHOB, 3aKOHOMEpPHOCTEH H T.Jd.; O MaTEeMaTHYECKOM
MOJECTMPOBAHUM KaK OJJHOM M3 BaXXHbIX METOJOB MO3HAHUS MHUpa. DOPMHUPYIOTCSA CIEAYIOLIUE
oOpa3yolue 3Ty KOMIIETEHIIMIO YMEHHUS: CO37aBaTh MPOCTEHIINE MaTeMaTHYeCKue MOJEINH,
paboTtatb C HHUMH ¥ HHTEPIPETUPOBATh TOJYYCHHBIE peE3ynbTaThl, NpHOOpEeTaTh U
CUCTEMAaTHU3UPOBATh 3HAHUS O CIIOCO0axX pelIeHUs] MaTeMAaTUYECKUX 3ajad, a TAaK)Ke IPUMEHSTh 3TH
3HAHUS U YMEHUS JIJIS1 PEUICHUS] MHOTHX JKU3HEHHBIX 3a/1a4.

KommyHnkaTuBHas komnereHuus. [1o1 KOMMyHUKaTUBHOM KOMIIETEHLIMEH NMOHUMAETCs
c(hOpPMHUPOBAHHOCTh YMEHUS SICHO U YETKO M3J1araTh CBOM MBICITH, CTPOUTH apryMEHTHPOBAHHBIC
paccyXJeHus, BECTH JWajor, BOCIPUHUMAS TOUKY 3pEHHUs coOeceTHUKa M B TO K€ BpeMsd
noABepras €€ KpUTHUYECKOMY aHalM3y, OTCTauBaTh (IIPU HEOOXOIUMOCTH) CBOIO TOYKY 3pPEHHS,
BBICTpauBas CHUCTeMYy apryMmeHTanuu. QOopMHUpPYIOTCS 00pa3yrolie 3Ty KOMIETSHIIMIO YMEHUS, a
TaK)Ke YMEHHUs W3BJIEKaTh WH(OPMAIMIO U3 PA3HOTO POJa UCTOYHUKOB, MpeoOpa3oBbIBas €€ MpH
HE00XO0IMMOCTH B Apyrue (OpMbl (TEKCThI, TAOIUIIBI, CXEMBI U T.1I.).

OpranusanuonHasi kommnereHuus. [log opraHM3alMOHHON KOMMETEHIIMEH MOHUMAETCS
c(hOPMUPOBAHHOCTh YMEHHUSI CAaMOCTOSITENIbHO HAXOJIUTh U MPUCBANBATh HEOOXOIUMBIC yUaIIUMCS
HOBbIe 3HaHHWSA. @DOpPMHUPYIOTCSA CHeAyllHe o0Opa3yrolmuye dSTy KOMIIETCHIIMIO YMEHHUS:
CaMOCTOSITENILHO CTaBUTh yUeOHYIO 3a/1auy (11e7b), pa30uBaTh €€ Ha COCTaBHBIC YACTH, Ha KOTOPBIX
OyZIeT OCHOBBIBATHCS TIpoIecC €€ pEIICHHs, aHaJU3UPOBATh PE3yJIbTaT JACHCTBHUS, BBIABISATH
JIOTYIIIEHHBIE OIMUOKU U HETOYHOCTH, MCIPABIATh UX U MPEACTaBIAThH MOIYUYCHHBIH pe3yiabTaT B
¢dbopmMe, JIETKO TOCTYITHOM JUIsl BOCHIPHSITHS IPYTUX JTIOACH.

OO0mexkyJbTypHas KommnereHuus. [lon oOMmIEKyTbTypHOW KOMIETECHIIMEH MOHUMAETCS
OCBEJIOMJICHHOCTh IMKOJLHUKOB O MaTEMaTHKE KaK AJIEMEHTE OOIeYeIOBEUECKOW KYJIbTYpPHI, €€
MECTE€ B CHUCTEME JIPYTMX HAyK, a TAKXKe €€ pOJM B Pa3BUTUM IPEICTABICHUU YEJIOBEYECTBA O
[EJIOCTHOW KapTuHe Mupa. DOpMUPYIOTCSA Clenyronme o0pa3yiomme 53Ty KOMIETEHIUIO
npencTaBicHus: 00 ypOBHE pa3BUTHS MATEMaTHUKHU HA Pa3HBIX MCTOPHUYECKUX ITAIax; O BHICOKOMN
MPAKTUYECKON 3HAYMMOCTH MATEMAaTHKW C TOYKHU 3PEHHUSI CO3JaHUA U Pa3BUTHUS MaTepUAIbHOU
KYJIBTYPBl UEIOBEUECTBA, & TAK)KE O BAXXHOW POJIM MATEMATHUKH C TOYKHU 3peHHUs (HOPMUPOBAHUU
TaKUX BAKHEHIIMX YEpPT JUYHOCTH, KaK HE3aBUCHUMOCTb M KPUTUYHOCTHb MBIILJICHUS, BOJIS U
HACTOWYHMBOCTH B IOCTHKEHUU LEIU U JP.



Cooepoicanue mamemamuiecko2o 00pazo0eéanuss B OCHOBHOU IIKoJe (HOpPMUPYETCS HA OCHOBE
(dbyHIaAMEHTAIBHOTO SApa MIKOJIBHOTO MaTeMaTHYECKOro oOpazoBaHus. B mporpamme oHO mpe-
CTaBJICHO B  BHUJEC COBOKYIMHOCTH  COJACPXKATEIbHBIX  Pa3[eloB, KOHKPETUIUPYIOLIUX
COOTBETCTBYIOIIME OJOKHM (PYHIAMEHTAJIBLHOTO SApa MNPUMEHUTEIBHO K OCHOBHOH IIKOJIC.
[TporpamMma perinameHTHpPYET 00BEM MaTepuaia, 00s3aTeLHOTO IS H3y4eHUsI B OCHOBHOH IIIKOJIE,
a TaKXKe IaeT €ro pacrpeneiaeHue Mexay S—6 u 7—9 kinaccamu.

Conepxanre MareMaTH4eckoro oOpa3oBaHUSI B OCHOBHOWM IIKOJIE BKIIIOYAET CIEIYIOLIHE
pasnensl: apugmemuxa, aneebpa, QyHKyuy, 6epoOAmMHOCMs U cmamucmuka, 2eomempus. Hapsay c
3THUM B HETO BKJIIOYEHBI J[BA JOMOJIHMUTEIBHBIX pa3felia: J02UKa U MHOMCECMEA, MAmMeMamuKa 6
UCMOpU4ecKoM pa3eumuy, 4TO CBSI3aHO C peanusaliei ueneil oOIenHTeIeKTyallbHOTO U 0011Ie-
KYJIbTYPHOTO pa3BuTHs ydauuxcsa. ConepikaHue KaXkI0Tro U3 3TUX Pa3/eioB Pa3BOPAYMBACTCS B
COJIEPKATEIbHO-METOANYECKYIO JTHHHUIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIE pa3fesibl COJACPIKAHUS
MaTeMaTHIeCKOT0 00pa30BaHUs Ha JAHHOH CTYIEHU 00ydeHusl.

Copepxanue pazaena «Apudmerrukay cayKuT 0a30i Ui JaTbHEUIIEr0 U3YYeHHs yUaIUMHCS
MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO WX JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMCHHUS
M0JIb30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHOM >KU3HU. Pa3BUTHE OHITHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAIIMOHAILHBIMU
U UPpAlMOHATFHBIMU YUCIIaMU, (OPMUPOBAHHUEM MEPBUYHBIX MPEICTABICHUI O JEHCTBUTEILHOM
yucIie. 3aBepIlIeHUe YUCIOBON JIMHUU (CHCTeMaTH3alus CBEJICHUN O JACHCTBUTENBHBIX YUCIAX, O
KOMIUIEKCHBIX YHCIIaX), TaK jk€ KaK U 0oJiee CI0KHBIE BONPOCH! apudmernku (aaroputMm EBkmuna,
OCHOBHas TeopemMa apuMETHUKHN ), OTHECCHO K CTYIIEHU 00MIero cpeaHero (IoJHOro) 00pa3oBaHUsl.

Conepxanue pasznena «Anrebpa» HampaBleHO Ha  (OpMUpOBAHHE Yy  ydallUXcs
MaTEeMaTUYECKOro ammapaTta Juisl pellleHus 3ajady M3 pa3HbIX pa3fesioB MATEMaTUKH, CMEKHBIX
IPEIMETOB, OKPYXKAaroIel peallbHOCTH. SI3bIK anreOphl MOJIYEpKUBACT 3HAUYCHHE MAaTEeMAaTUKU Kak
A3bIKa JUIsl TOCTPOECHUS MaTeMAaTUYECKUX MOJEJeHl MpoleccoB U SIBJIEHHM peanpHOro Mupa. B
3aJjaud  M3Y4eHUs anreOpbl BXOIAT TaKXKe pa3BUTHE  aJITOPUTMHUYECKOTO  MBIIIJICHHUS,
HEeoOXOIMMOro, B YaCTHOCTH, /Ui YCBOEHHUS Kypca HH(POpPMATHKH, OBJIAJCHHUS HaBbIKaMU
JeTyKTUBHBIX paccyxaeHuil. [IpeobpazoBaHre cUMBOJIBHBIX ()OPM BHOCUT CHeLIU(PHUUECKUI BKIIa1
B pPa3BUTHE BOOOpa)KEHHUs Yy4YalllUXCS, UX CIOCOOHOCTEH K MaTreMaTH4eCKOMY TBOpuecTBy. B
OCHOBHOI ILIKOJE MaTepuayn TpYHNIUPYETCs BOKPYr pPAalMOHAIbHBIX BBIPAXKEHUH, & BOIPOCHI,
CBSI3aHHBIE C MPPALUUOHAIbHBIMU BBIPDAKEHUSMH, C TPUTOHOMETPUYECKUMHU (YHKLIMUSIMH H
peoOpa3oBaHUsAMH, BXOJAT B COAEP)KaHUE Kypca MaTeMaTHKM Ha CTapIleil cTyrneHu oOydeHus B
LIKOJIE.

Conepxxanne paznena «DyHKIMM») HALEICHO HA IMOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX
3HaHUN O (QYHKIMHM KaK Ba)KHEUIEH MaTeMaTHYeCKOM MOJETH ISl OMUCAHUS W HCCIICTOBAHUS
pa3HoOOpa3HBIX MpolleccoB. M3yueHue 3TOro marepuana CrIocOOCTBYET Pa3BUTHIO Y YYalTUXCS
YMEHHUS UCIOJIb30BaTh  PA3JIMYHBIE SI3bIKM ~ MaTEeMaTHUKH  (CJIOBECHBIM, CHMBOJUYECKUU,
rpaduyeckuii), BHOCUT BKJIaJ B (popMHpOBaHHUE MPEACTABICHUN O POJIM MAaTEMATHKU B Pa3BUTUU
UHUBUJIN3AIUU U KYJIBTYPHI.

Paznen «BeposSsTHOCTh U CTATUCTHKA» — 00S3aTENIbHBI KOMIIOHEHT LIKOJILHOTO 00pa3oBaHus,
YCUJIMBAIOIIUN €ro MPUKIAIHOE U MPAKTHUYECKOe 3HaueHUe. JTOT MaTepuanl HeOoOXOAMM Ipexie
BCEro 71 GOPMHUPOBAHUS Y YHAIIUXCS (PYHKIIMOHATIBHON IPaMOTHOCTH — YMEHHUI BOCIPUHUMATD
U KPUTHYECKHU aHaJIN3UPOBaTh MH(OPMALMIO, MIPEICTABICHHYIO B Pa3IU4HbIX (opmMax, TOHUMATh
BEPOATHOCTHBI  XapaKTEp MHOTMX peajbHBIX 3aBUCHMOCTEW, MPOBOAMTH IPOCTEHIINE
BEPOSITHOCTHBIE pacueThl. M3ydeHne 0CHOB KOMOMHATOPHUKH MO3BOJUT y4YaIllUMCSl pacCCMaTPUBATh
Cllyya, OCYLIECTBISATH Mepedop M IMOJCYET YHucia BapUaHTOB, B TOM YHCJE B IMPOCTEHIINX
IIPUKJIAIHBIX 3aa9aXx.

IIpn u3yyeHUM CTATUCTUKU W BEPOSATHOCTHU PACIIMPSIOTCSA IPEACTABICHHUS O COBPEMEHHOM
KapTUHE MUpa U METOJIaX €ro uccienoBaHusi, GOpMUpYeTCs MOHUMAHUE POJIM CTATUCTUKH KaK UC-



TOYHHKA COLHUAJIBHO 3HAYNMOM I/IH(I)OpMaI_II/II/I U 3aKJIaAbIBAOTCA OCHOBLI BCPOATHOCTHOI'O
MBIIIJICHUSA.

Ieny conepxkanus pasnpena «l'eomerpus» — pasBUTh y Yy4dalUXCs IMPOCTPAHCTBEHHOE
BOOOpaXEHHWE W JIOTMYECKOE MBIIUIEHHE IyTeM CHCTEMaTHYeCKOro M3Yy4EeHUs CBOICTB
reOMETPHUECKUX (PUTyp Ha IJIOCKOCTH W B MPOCTPAHCTBE M NPUMEHEHHS STHX CBOWCTB NIpHU
PEILIECHNN 3a/1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa. CylniecTBeHHas poib IIPH TOM
OTBOJUTCSI Pa3BUTHIO T€OMETPUUYECKON MHTYyHLUU. CoueTaHUe HarJIsJHOCTU CO CTPOTOCThIO SABJISA-
eTcd HEOThEMJIEMOM YacTbl0 TI'€OMETPHUYECKMX 3HaHMHA. Matepuan, oTHocsAlMiica K Osokam
«Koopaunatel» u «BeKTOpbl», B 3HAYUTENBHON CTEIIEHW HECET B ce0e MEXIIPEIMETHBIC 3HAHMUS,
KOTOpBbIE HAaxOIAT IPUMEHEHHE KAaK B Pa3JIMYHBIX MaTeMaTMYECKHX AMCLMILIMHAX, TaK U B
CMEXHBIX IIpeAMETax.

OcoOenHocThi0 paznena «Jloruka ¥ MHOXKECTBa» SBIAETCA TO, YTO MPEACTABICHHBIA B HEM
Marepuali NPEeUMYLIECTBEHHO U3Y4aeTCsl U UCIIONb3YETCS PACIIPEIETIEHHO — B XOJ€ PaCCMOTPEHUS
pa3IMYHBIX BOIIPOCOB Kypca. COOTBETCTBYIOLIMI MaTepual HalleJIeH Ha MaTEMaTUYECKOE pa3BUTHE
ydamuxcs, (OpMHUpPOBAHHWE Y HUX YMEHHUS TOYHO, CXKATO M SCHO M3JIaraTb MBICIHM B YCTHOU M
MMUCbMEHHOU PEUH.

Paznen «Matemaruka B HMCTOPHUYECKOM pa3BUTUM» NpeIHa3HaueH i (HOpMHUpPOBaAHUS
NPEJCTaBICHUH O MaTeMaTHKE KaK YacTH 4YeJIOBEYECKOW KYJIbTYphl, JUIs OOLIEro pa3BUTUS
IIKOJIbHUKOB, JIJISl CO3JJaHUs KYJIbTYPHO-UCTOPUUECKON cpeapl oOyueHus. Ha Hero He Belensiercs
CIELUATIbHBIX YPOKOB, YCBOCHUE €ro HE KOHTPOJIMPYETCSA, HO COAEP:KaHWE DTOro pasieina
OpPTaHUYHO MPUCYTCTBYET B y4eOHOM MpoIlecce Kak CBOETO poAa TYMaHHMTapHBIH (OH mpu pac-
CMOTPEHUH MPOOJIEMATUKH OCHOBHOT'O COJIEP KAHUS MaTEMaTHYECKOro 00pa3oBaHUsl.

Ilennocmmuoie opuenmupul cooepicanusn yuedonoz20 npeomema

Matematuueckoe 00pa3oBaHrE UTPaeT BAKHYIO POJIb KaK B MPAKTHYECKOH, TaK U B TYXOBHOM
®u3HU oOmectBa. [IpakTudeckass CTOpOHAa MaTeMaTHYeCKOro OOpa3oBaHUs CBsA3aHa C
dbopMUpOBaHHEM CTIOCOOOB JEATEIBHOCTH, OyXOBHas — C MHTEJUICEKTYAIbHBIM Ppa3BUTHEM
qeroBeKka, POPMUPOBAHUEM XapaKTepa U 00MIeH KyIbTypHI.

[IpakTudeckasi MOJIE3HOCTh MaTeMaTUKH OOYCIOBJIEHA TEM, YTO €€ MPEeIMETOM SBISIOTCS
(byHIIaMEHTAIBHBIE CTPYKTYPhI PEaTbHOTO MHUpPA: MPOCTPAHCTBEHHBIC (POPMBI M KOJTHMUYSCTBECHHBIC
OTHOIICHHUS — OT MPOCTEHIINX, yCBaMBA€MbIX B HEMOCPEICTBEHHOM OIBITE, O JOCTATOYHO
CJIOKHBIX, HEOOXOJIUMBIX JUISI Pa3BUTHS HAYYHBIX W TEXHOJOTHYECKHX HJeh. be3 KOHKPETHBIX
MaTEeMaTHYeCKUX 3HAHUN 3aTPYAHEHO MOHWMAaHUE MPUHIIUIIOB YCTPOICTBA M HCIOIH30BAHUS
COBPEMEHHOM TEXHMKH, BOCHPUATHE M HHTEpHpeTalus pa3HOOOpa3sHOW  COLMAIBHOM,
HKOHOMHYECKOM, MonuTHYecKoi wuHpopmarmu, manodpeKkTuBHA MOBCEAHEBHAS MPAKTHUECKAS
NeSATeNbHOCTh. KakIoMy YemoBeKy B CBOCH JKU3HH MPUXOTUTCS BBITIONHATH JOCTATOYHO CIIOKHBIE
pacueThl, HAxXOIUTh B CIPABOYHUKAX HYXKHbIE (QOpPMYIbl M MPUMEHATH WX, BIAJICThH
MPAKTUYCCKUMH TIPUEMaMH TeOMETPUYCCKUX H3MEPEHUH W TIOCTPOCHWH, YMTATh HH(OpMAIIHIO,
MPEJICTABJICHHYI0 B BHJy TaONWIl, JUarpamm, rpauKkoB, MOHUMATh BEPOSTHOCTHBIM XapakTep
CIIY9alfHBIX COOBITHIA, COCTABIISATH HECIIOKHBIE AJITOPUTMBI U JIP.

be3 6a30Boii MaTeMaTHUeCKON MOATOTOBKH HEBO3MOXKHO CTaTh OOPAa30BAHHBIM COBPEMEHHBIM
YeJIOBEKOM. B IIKOJIe MaTeMaTHka CITyKUT OMOPHBIM MTPEIMETOM JIUIS H3yUEHHUST CMEKHBIX JTUCITHII-
TuH. B MOCenKonbHOM KU3HU peaabHOW HEOOXOAMMOCTBIO B HAIIIM JHU SIBISIETCS HETIPEPHIBHOE
oOpa3oBaHme, 4yTO TpeOyeT MOJIHOIEHHOW 0a30BOil 00Ie00pa30BaTeIbHON TOATOTOBKH, B TOM
quclie ¥ MaTeMatnueckoi. M HakoHell, Bce OOINbIlE CHEIHAIBHOCTEH, T/Ie HEOOXOANM BBICOKHIA
ypOBEHb 00pa3oBaHUsl, CBA3aHO C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKU (PKOHOMHKA,
ousHec, pUHAHCHI, PU3MKA, XUMUS, TEXHUKA, UHHOPMATUKA, OMOJIOTHS, TICUXOJIOTH U JIp.). Takum
o0pa3oM, pacimupsieTcsi Kpyr MIKOJIbHUKOB, AJSi KOTOPBIX MaTeMaTHKa CTaHOBUTCS 3HAYMMbBIM
MIPEIMETOM.

Jlyis ’KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBIISIETCS (POPMHUPOBAHHME MATEMaTHYECKOTO
CTHJISL MBIILJICHUS, TPOSBISIFOIIETOCS] B ONMPEAENEHHBIX YMCTBEHHBIX HaBhIKax. B mporecce ma-
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TEMaTUYEeCKOM JIeSTENTbHOCTH B AapceHall IMPHEMOB W METOJOB YEJIOBEUECKOTO MBIIUICHHS
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS HHIYKIUS U JACAYKIHsS, 000OIIEHHE M KOHKpPETHU3aIHs,
aHaIM3 M CUHTE3, Kiaccu(UKalus M CUCTeMaTH3alus, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTU4YeCKUX YMO3AKIIOYEHUH W TpaBHiIa MX KOHCTPYHMPOBAHUS BCKPBHIBAIOT MEXaHH3M
JIOTHYECKUX TOCTPOCHUH, BBIPA0ATHIBAIOT YMEHUSI (OPMYINPOBaTh, 00OCHOBBIBATH M JOKA3bIBAThH
CY)KICHHUS, TEM CaMbIM pPa3BHBAIOT JIOTHYECKOE MBIIUICHHE. Bemymas pois NpHHAIICKUT
MaTeMaTHKe B (OPMHUPOBAHUU AITOPUTMUYECKOTO MBIIUICHUS W BOCIHMTAHUM YMEHHMH Jeil-
CTBOBATh IO 33/JIaHHOMY QJITOPUTMY W KOHCTPYHpPOBaTh HOBbIE. B Xxone pemeHus 3amad —
OCHOBHOH yueOHOH JEATEeNbHOCTH Ha YpOKaX MaTeMaTHKH — pPAa3BUBAIOTCA TBOpUYECKas U
NPUKJIaJHAs CTOPOHBI MBIIIIICHUS.

OOyueHnne mMaTreMaTHKE JAaeT BO3MOXKHOCTh pa3BUBATh y YYAIIUXCA TOUYHYIO, SKOHOMHYIO H
MHQOPMATHBHYIO pedb, YMEHHE OTOMpaTh HauOojee MOAXOIIIINE SI3BIKOBBIC (B YaCTHOCTH, CUM-
BOJINYECKHE, IpahuiIecKrie) CpeIcTBa.

Maremarnueckoe 00pa3oBaHHWE BHOCHT CBOH BKJIaA B (OpMHUpOBaHHE OOMIEH KYyJIbTYpHI
yenoBeka. HeoOXoquMbIM KOMIIOHEHTOM 00IIeH KyabTYphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o0Iee 3HaKOMCTBO C METOAAaMH IO3HAHUS JEHCTBUTEIBHOCTH, MPEICTABICHUE O IMPEIMETe U
METOAC MaTeMaTHKH, €ro OTJIMYUS OT METOJOB EeCTECTBEHHBIX M TYMAaHHUTApHBIX HayK, 00
0COOCHHOCTSIX TIPUMEHEHUSI MATEMATHKH JUIsl PEIICHHUS HAYYHBIX U MPHUKJIAJHBIX 3371a4.

M3yueHne MareMaTWKH CIIOCOOCTBYET SCTETUYECKOMY BOCIHTAHHIO YEIIOBEKA, IMOHMMAHHUIO
KpPacoThl M H3AIIECTBA MAaTEMAaTUYECKUX DPACCYKICHUH, BOCHPHUSATHIO TEOMETPHUYECKHX (opm,
YCBOGHUIO HJIE CHMMETPHH.

Hcropust pa3BUTHSI MaTeMaTH4ECKOTO 3HAHUS JaeT BO3MOKHOCTh MOIOJIHUTH 3allac HCTOPUKO-
HAYYHBIX 3HAHUHA MIKOJIBHUKOB, C(HOPMUPOBATH Y HUX MPEICTABICHUS O MaTeMaTHKe KaK 4acTH
O0ILIEeUeNIOBEYECKO  KYyNbTyphl. 3HAKOMCTBO C  OCHOBHBIMH  HCTOPHYECKHMH  BEXaMH
BO3HUKHOBEHHUSI M PA3BUTHUS MAaTEeMAaTHYECKOH HAyKH, C MCTOPUEH BEIMKHX OTKPBITHH, HUMEHAMHU
Jroed, TBOPHUBILMX HAyKy, JOJDKHO BOWTHM B MHTEUIEKTYalbHbIM Oaraxk KakJoro KyJIbTypHOI'O
YeJI0BEKa.

I11. Onucanue mecta yyeOHoro npeamera «MaremaTuka» B yueOHOM IIaHe

Ha u3ydyenue matemaTMku B OCHOBHOM IIKOJIE OTBOJMUT 5 YYEOHBIX YACOB B HEJCIIO B
TE€YEHHE KaKJ0ro roja o0yuenus, Bcero 850 ypokos.

B cootBerctBuu ¢ TpeboBanuaMu DeneparbHOro rocyAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO o0Iero oOpa3oBaHus mpeaMmer «MaremaTtuka» u3ydaercs ¢ 5-ro mo 9-i
KJIacC B BHJIE CIEIYIOIIMX Y4eOHBIX KypcoB: 5—6 kiacc — «MaremaTnka» (MHTETPUPOBAaHHBIN
npeamer), 7-9 kiaccax npeamMer «MaremaTtuka» (Anredpa u I'eomerpus).

Pacnpe;[eneHHe yqe6Hor0 BPEMCHU MCIKAY 3TUMU MPECAMETAMU IIPEACTABIICHO B Ta6J'II/ILIe.

Kaacesr | [Ipexmersi mMaremaTudeckoro | KoinuectBo  4acoB  Ha  CTymeHH
MUK OCHOBHOI'0 00pa30BaHUS

5-6 Matemaruka 340

7-9 Marematuka (AnreOpa) 306
Marematuka (I'eomerpust) 204

Bcero 850




[Ipeamer «Marematuka» B 5—6 Kiaccax BKIIOYAeT apu(PMETHUYCCKUNA MaTepua, dJEMEHTHI
anreOphl ¥ TEOMETPUH, a TAKXKE AIEMEHThI BEPOSITHOCTHO-CTATUCTHUECKOM JIMHUY.

[Ipenmer «Anredpa» BKIIFOYAaEeT HEKOTOPHIE BONPOCHI apu(IMETHUKH, PA3BUBAIONINE YHCIOBYIO
JUHUIO 5—O6 Ki1accoB, COOCTBEHHO airedpanyecKkuil MaTepual, dJIeMeHTapHble QYHKIUH, a TaKXKe
3JIEMEHTHI BEPOSITHOCTHO-CTATUCTUUECKON JTUHUU.

B pamkax yuebHoro npeamera «I'eoMeTpus» TpaJIullMOHHO U3YYarOTCsl €BKJIMJIOBA T€OMETPHS,
AJIEMEHTHI BEKTOPHOM anredpsl, reoMeTpudeckre mpeoOpa3oBaHusl.

N3ydenne BepoITHOCTHO-CTATUCTUYECKOTO MaTepralia OTHECEHO K 5—O6, k 7—9 kitaccam

IV. JInunocTHbIE, MeTanIpeIMeTHbIE H MPeMETHbIE Pe3yabTAThl 0CBOEHUS] Y4eOHOT 0

npeamMera «MareMaTHuKa

5-9 kiaaccenl
JINYHOCTHBIMH pe3yJbTaTaMU H3y4YeHHs npenMera «Marematuka» (B BHJE CISTYIONIHX
y4eOHBIX KypcoB: 5—6 kiacc — «Maremaruka», 7-9 kimacc — «Marematuka» («Anredpa» u

«["eoMeTpusi») ABIAIOTCS ClIEAYyOLIME KaUecTBa:

— HE3aBUCUMOCTb M KPUTHYHOCTh MBIIIJICHHUS;

— BOJISI M HACTOMYHBOCTD B JOCTHXXCHHUMU LICJIIN.

CpencTBoM AOCTHKEHUSI 3TUX PE3YJIBTATOB SBIIACTCSA:

— cucTeMa 3aJJaHuil y4eOHUKOB;

— IpeJCcTaBlieHHass B y4eOHMKaxX B SIBHOM BHJI€ OpraHu3alMs Mmarepuaja Mo MPUHLUIY
MMHHUMAKCAQ,

— HCIOJB30BaHUWE COBOKYINHOCTH TEXHOJOIMH, OPHEHTUPOBAHHBIX HA DPa3BUTHE
CaMOCTOATCIIBHOCTU W KPUTUYHOCTHU MBIOUICHUA: TCXHOJOTUd CHCTCMHO- ACATCIBHOCTHOI'O
M0JIX0/1a B 00yYEeHUH, TEXHOJIOTUs OLIEHUBAHMUSL.

Memanpeomemnvimu pe3ylibTaTaMu U3ydeHUs Kypca «MaTtemaTuka» siBisieTcsi GOpMUPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX aeicTBui (YVY ).

Pezynamuenvie YY/I.

5-6-i1 knaccwt

— CaMOCTOATENILHO 0OHapydicueames U (POpMYyIUPOBaTh Y4eOHYIO IMpoOIeMy, ONpeesTh Lelb
yueOHOM e TeIbHOCTH, BEIOUPATh TEMY MPOEKTA;

— 6bl0GU2cAMb BEPCUU PEILICHUS TNPOOJEeMbI, OCO3HaBaTh (M HMHTEPHPETHPOBATH B CIydae
He0OXO0IMMOCTH) KOHEUHBIN pe3yabTaT, BRIOUPATh CPEACTBA JIOCTHKEHUS LIETH U3 MPEAJI0KEHHBIX,
a TaK)Ke UCKATh UX CAMOCTOSTENBHO;

— cocmagnamy (UHIUBUIYaJbHO WM B TPYIIE) IUIAH peIIeHUs MpoOJieMbl (BBITOJIHEHUS
IIPOEKTA);

— pa0oTas 1o IJIaHy, ceepsAmsb CBOU JIEHUCTBHS C LIEIbI W, NP HEOOXOAWMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSITENIBHO (B TOM YHUCIIE H KOPPEKTHPOBATH IVIAH);

— B JHAIOre C YUYUTEIEM COBEpUIeHCmB068amb CAMOCTOSTEIbHO BbIPAOOTAHHBIE KPUTEPUU
OLICHKHU.

7-9-11 knaccot

—  CaMOCTOSITENIBHO  0OHapyxcusams W opmyiupogames TpoOJIeMy B KIACCHOW W
WHIUBHUIYATPHOU YI€OHOH JEATEIHHOCTH;



— 6bl08UcamMb BEPCUU pEIIEHUs MPOoOJIEeMbl, OCO3HABaThb KOHEUYHBIH pe3yiabTaT, BHIOWPATh
Cpe/CTBa JIOCTIKSHHS 1SN U3 TIPETIOKEHHBIX WIIM UX UCKATh CAMOCTOSTEIBHO;

— cocmaenamy (MHIWBUAYAIBHO WM B TPYIIE) IUIAH PEHICHUS NPOOIEeMbl (BBITOJTHEHHS
MIPOCKTA);

— nodbupams K Kaxaou npobieme (3a1a4e) afeKBaTHYIO € TEOPETUIECKYIO MOJICIh;

— paboTasi 1Mo MPEeIUIOKCHHOMY WJIH CaMOCTOSITEIbHO COCTAaBICHHOMY IUIAHY, UCHOIb308ANb
HapsAIy ¢ OCHOBHBIMHU U JIOTIOJIHUTENIFHBIC CPEJCTBA (CIPaBOYHAsS JTUTEPATypa, CI0KHBIE TPUOOPEI,
KOMITBIOTED);

— NIAHUPOBAMb CBOIO MHAWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomamb TO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIaHYy, CBEpSSCh C HUM M C LEJBIO
JESTEeIbHOCTH, MCIPABISsA OMIMOKH, HCIIONB3YSI CAMOCTOATENBHO MOJ00paHHbIE CPEeACTBa (B TOM
yucie u MarepHer);

— CBOOOAHO 10.1b306ambCsi BHIPAOOTAHHBIMUA KPUTEPHSIMH OLICHKH M CAMOOLICHKH, MCXOMS U3
EJIM ¥ UMEIOIIUXCSI KPUTSPUEB, pa3iindasi pe3ysibTaT U CIIOCOObI ICHCTBUN;

— B XO/I€ MPEJICTABIICHUS ITPOEKTA 0a8AMb OYEHK) €T0 Pe3ylIbTaTaM;

— CaMOCTOSITEIILHO 0CO3HA8aMb NPUYHHBI CBOETO yCIIeXa WIIM HEYCIeXa W HaXOJUTh CHOCOOBI
BBIX0/Ia M3 CUTYaIlUH HEYyCIIeXa;

— ymemb OyeHums CTCNEHb YCICIIHOCTH CBOCH WHIMBUAYAIBLHOW 00pa3oBaTEIbHOM
NeSTeTbHOCTH;

— 0asams OYeHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM U YepPTaM XapakTepa («KaKoB s1»), ONPEACIATh
HAIPABJICHUS CBOETO PA3BUTHS («KAKUM s XOUY CTAThy», «4TO MHE JJISl 3TOTO HAZO CHENAThY).

Cpeocmeom  opmuposanusi  perynatuBHeIX YVY]l  cioyxar TEXHOJIIOTUS  CHUCTEMHO-
JeSTeIbHOCTHOTO I0/IXOJa Ha 3Tale M3Y4EeHUs HOBOTO MaTepuaya M TEXHOJIOTUS OLEHUBAHUS
00pa30BaTeNbHbIX JOCTIKEHNUN (Y4EOHBIX yCIIEXOB).

Io3naeamenvuvie YY/I:

5-9-it knaccot

— AHAIU3UPOBAMb, CPABHUBAMD, KIlACCUDUYUPosamsb u 0600uams GHaKThl U SBIICHUS,

— ocywecmensims CpaBHEHHE, CEpUALMI0 M KJIAcCH(UKAIUIO, CAMOCTOSATENBHO BbIOMpas
OCHOBAHUS W KPUTEPUH JJISI YKA3aHHBIX JIOTUYECKUX OMEpaIfii; CTPOUTH KIaCCU(PUKAIUIO MTyTEM
JMXOTOMHMUYECKOTO JeJIeHNs (Ha OCHOBE OTPHUIIAHMUA);

— cmpoums JOTHYECKH 0O0OCHOBAaHHOE PACCYXJICHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYHMHHO-
CIICZICTBEHHBIX CBA3EH;

— co30asamp MaTeMaTHYECKUE MOJICIIH;

— COCTaBJISAATh TE3UCHI, PA3JIMYHBIC BUBI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTH
nH(OpPMALIHIO U3 OAHOTO BUJA B Ipyroi (TabauIly B TEKCT, IUarpaMMy U Ip.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMALIUH.

— ymembv onpedensams BO3MOKHBIE MCTOYHUKH HEOOXOIUMBIX CBEIACHUH, MPOU3BOIUTH MOUCK
uH(pOpMaINY, AaHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

— TOHWMAas TO3WIMIO0 APYroro 4YeJOBeKa, pasiuuams B €r0 pedr: MHEHHe (TOYKY 3pEHHs),
JI0Ka3aTeNbCTBO (apryMeHThI), (PaKThl; TMIIOTE3bl, AKCHOMBI, TEOpUH. i1 3TOr0 CaMOCTOSITEIHHO
WCTIOJNB30BaTh pa3IMYHbIE BUABI YTCHUs (M3ydaromiee, MPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MIOUCKOBOE), MPUEMBI CITyIIaHUS.

— caMOMy c030aéamb WCTOYHHKH HWH(POPMAIMM PAa3HOTO THNA W JUIS Pa3HBIX ayAWTOPH,
cobuo1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TMpaBUia HHPOPMALMOHHOM O€3011aCHOCTH;

— yMemb UCNOIb306aMb KOMIIBIOTEPHbIE 1 KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT
JUI  JTOCTHM)KEHHUS CBOMX ILiesiell. YMeTh BBIOMpaTh aJeKBaTHBIC 3ajauye HHCTPYMEHTAJIbHBIC
MIPOrpaMMHO-AaINapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom hopmuposanus no3HaBaTeabHbIX Y Y] cirykaT yueOHBIN MaTepuai U Mpexie BCEro
IIPOAYKTUBHBIE 3a/1aHUS yUeOHMKA.



— HMcnonb30BaHne MaTEMAaTHUYECKUX 3HAHUM Ul PEUIEHUS PA3JIMYHBIX MAaTeMAaTHYECKHX 3a1ad U
OLICHKH ITOJIyY€HHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHHH 10 UCTIOIb30BAHUIO JI0KA3aTEIbHON MaTeMaTUYECKON pPeUn.

— CoBOKYNmHOCTh yMEHUH MO pabore ¢ HHPopManuell, B TOM YHCIE U C Pa3IUYHBIMU
MaTeMaTUYECKUMH TEKCTAMM.

— YMeHuss HCHOJb30BaTh MATEMATHUYECKHE CPEACTBA Uil M3YYEHUS W OINHCAHMS pealbHBIX
MPOLECCOB U SIBJICHUIA.

— He3aBucuMOCTh M1 KpUTUYHOCTD MBILIUICHHUS.

— Bouig 1 HaCTONYMBOCTD B JOCTUKEHUHU LIENIH.

Kommynukamuenwvie YY/I:

5-9-i1 knaccw

— CaMOCTOSITEIbHO Op2aHu308bl6amsy y4eOHOe B3aUMOJICHCTBUE B Tpymme (OmnpeaensTh ooiue
LIE€JTH, IOTOBapUBATHCS APYT C IPYroM U T.]1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOTBEpKIas ux hakramu;

— B JJUCKYCCHUU YMemb 6blOBUHYMb KOHTPAPTYMEHTHI;

— VYUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM HPU3HABAMDb
OIKUOOYHOCTh CBOET0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTHUPOBATH €T0;

— MOHHUMAs TIO3UIIUIO APYTOTO, pA3iuyams B €ro peur: MHEHUE (TOUKY 3pEHHS), I0Ka3aTeIbCTBO
(aprymenTsl), GaKkThl; TUTIOTE3bI, AKCUOMBI, TEOPUH;

— YyMemb B3INIAHYTh Ha CUTYallMI0 C MHOM MO3ULUU U 00208apuéamsvcsi C IJIOJbMU HHBIX
MMO3UITUH.

Cpeocmeom  popmuposaruss KOMMYHHKATUBHBIX Y VY]l cioyKaT TEXHOJOTHsS MPOOJIEMHOTO
oOy4eHus, OpraHu3aius padoThl B MAJIBIX TPYIIaxX, TAKKE UCIOIb30BaHUE HA YPOKaX TEXHOJIOTUU
JTUYHOCTHO- OPUEHTHPOBAHHOTO U CHCTEMHO- JESTEIIbHOCTHOTO 00yUeHUSI.

IIpeamMeTHbIMM pe3yabTaTaMHM H3y4deHUs npeaMera «MaTeMaTukay SIBISIOTCS CIEIYIOne
YMEHHUSL.
5-# kJacc

HUcnonvzo6ams Tpu pelIeHNH MaTeMaTHYECKHX 3a/1ady, WX OOOCHOBAaHMHM W TIPOBEpKE
HaWJCHHOTO pPellIeHUs] 3HaHUeE:

- HA3BaHWH W TIOCJIEJIOBATEIILHOCTH YHCEN B HAaTypadbHOM psny B mpeaenax 1 000 000 (c
KaKoT0 YHCIJIa HAUMHAETCS ITOT A, Kak 00pa3yeTcs Kaxk0€ CIeIyIOIIee YUCIO B 3TOM PALY);

- Kak o0paszyeTcs KaKaas CIeAYIoNast CYETHAS STUHHIIA;

- HA3BaHUS U MOCIEIOBATEIHHOCTh Pa3pPsI0B B 3aMMCH YUCIIA;

- HaA3BaHWS U MOCIIEIOBATEIIBHOCTD MIEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3psI0B COJIEPIKUTCS B KAXKIOM KIacce;

- COOTHOIIIEHUE MEKIY Pa3psiiaMu;

- CKOJIBKO €UHUII Ka)KJIOTO KJIacCa COJAEPKUTCS B 3aMTUCH YMCIIA;

- KaK YCTpOCHa IMO3UIIMOHHAS JIECATUIHASI CHCTEMa CUHCIICHHS,

- eJVHMIIBI U3MEPEHUs BEIMYWH (IJIMHA, Macca, BpeMsl, TUIOIIA/b), COOTHOIICHUS MEXKIY
HUMH,

- JECSTUYHBIX APOOSX ¥ MpaBUIaX ACUCTBUN C HUMH,

- cpasHU6amb NECITUIHBIE TPOOH;

- 8bINOIHAMb OTIEPAINH HAJ| IECATUIHBIMU APOOSIMU;

- npeobpazosvleams NECATHUHYIO IPOOb B OOBIKHOBEHHYIO M HA000POT;

- OKpyensims 1EIbIe YHCIa U IeCATUIHBIE IPOOH;

- Haxooums MPUOIKEHHBIC 3HAYCHHS BETMUMH C HEIOCTATKOM U H30BITKOM;

- 8bINOIHAMb TPUONKEHHBIC BEIYUCIICHHS W OIICHKY YUCIIOBOTO BBIPAKCHUS,
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- (YHKUIMOHAJIBHOM CBA3M MEXIYy TpYNIaMy BEIWYMH (LI€HA, KOJIWYECTBO, CTOMMOCTD;
CKOpOCTh, BpEMsl, PACCTOSIHUE; TIPOU3BOUTEIBHOCTD TPY1a, BpeMs paboThl, paboTa).

Buvinonnams yctawsle BbrumcieHus (B mpexenax 1000 000) B cimywasix, CBOAMMBIX K
BbIUUCIeHUSM B mipenenax 100, ¥ MUChMEHHBIC BBIUYMCICHUS B OCTAIBHBIX CIIy4YasX; BBIMOJHSITH
MPOBEPKY MPABUIBHOCTH BBIYMCIICHHIA;

- evinoansams ymMHoxxkenue u neiaeHue ¢ 1000;

- 8bIYUCIAMb 3HAYCHUS YUCIIOBBIX BBIPAXKEHUH, coaepkamx 3—4 neicTBHUs cO CKOOKaMu U
0e3 HUX;

- peuiams MPOCTHIE U COCTABHBIEC TEKCTOBBIC 33/1a4H;

- BbINUCHLIBAMb  MHOXKECTBO  BCEBO3MOXKHBIX  pE3YJbTaTOB  (MCXOJOB) MPOCTEUIIHX
CIIy4alHBIX dKCIIEPUMEHTOB;

- HaxoO0ums BEPOSTHOCTHU MPOCTEHINNX CITy4alHBIX COOBITHH;

- pewiamdv yOOOHBIM il ce0si cocoOOM (B TOM 4YHMCIIE M C MOMOLIbI0 Tabiui u rpados)
KOMOWMHATOPHBIC 3aJlaud: Ha TEPECTaHOBKY W3 TPEX 3JIEMEHTOB, MPAaBHJIO IPOU3BEACHUS,
YCTaHOBJICHHE YHCIIa Iap HA MHOXKECTBE U3 3—5 3JIEMEHTOB;

- pewamsb yOOoOHBIM A ceOs crmocoOoM (B TOM 4YHCIE U C TOMOIIbIO TabmuIl U rpados)
JIOTHYECKUE 3a/1a4H, COAEprKaIIre He 0oJiee TpEX BHICKA3BIBAHUN;

- yumams UHGOPMAIIHMIO, 3aITUCAHHYIO C TOMOIIbIO JIMHEHHBIX, CTOJOYATBIX M KPYrOBBIX
IMarpamu;

- cmpoums MPOCTEHINNE TMHEHHBIC, CTOJIOUAThIE U KPYTOBBIC JHarpaMMbl;

- HaAx00umb PEUICHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3adad, B KOTOPBIX
UCTIOJIB3YIOTCS MATEMATHYECKHE CPEIICTBA;

- co30a6amb TIPOAYKT (pe3yabTaT MPOCKTHOH NESTEIBHOCTH), JUIS W3YUEHHS U OIMCAHHS
KOTOPOT'O MCIIOJIb3YOTCS MAaTEMaTHUYECKUE CPE/ICTBA.

6-if KIacc

Hcnonvzoéamy Tpu pelleHMM MaTeMaTHYecKHX 3a/lad, UX OOOCHOBaHMHM M IIPOBEpKE
HAaWJICHHOT'O PEIICHNUs 3HAHUE O:

- packnaoviéams HATypallbHOE YHUCIIO0 Ha MPOCTHIE MHOKUTEIH;
HaxoOums HauOOJBIIMN OOIIMH AEIUTENb M HAaUMEHbIIEEe O0lee KpaTHOE HECKOIBbKUX

4HCell;

- OTHOLIEHUSX U NMPONOPLHUAX; OCHOBHOM CBOMCTBE IPOIOPLIUH;

- TPpsSMOM U 0OpaTHOM MPOMOPIIMOHAIBHBIX 3aBUCUMOCTSX U UX CBOWCTBAX;

- IpOLICHTAX;

- IeNBIX U APOOHBIX OTPUIATENbHBIX YHCIIAX; PALIMOHAIBHBIX YUCIIAX;

- IMpPaBUJIE CPABHEHUS PALlMOHAIBHBIX YHCEIT;

- IpaBUJIaX BBINOJHEHUS OINEPALMM HAl pallUOHAIILHBIMU YUCIIAMU; CBOMCTBAX OIEpaLUN.

- Oenums YUCIIO B JaHHOM OTHOILLIECHUH;

- HAaxXoO0umb HEU3BECTHBIN YIECH MPOMOPIINH;

- HaxoO0umb JAHHOE KOJMYECTBO MPOLEHTOB OT YHUCIIA ¥ YUCIIO MO U3BECTHOMY KOJIUYECTBY
IIPOLICHTOB OT HETO;

- HAaxo0ums, CKOJIBKO MPOLIEHTOB OJIHO YHUCIIO COCTABISET OT JPYroro;

- ygeauyueams U yMEHBIIATh YUCIIO HA JAHHOE KOJIUYECTBO IPOLEHTOB;

- peuwiams TEKCTOBBIE 33/1a4M HA OTHOILIEHUS, TPOIIOPIIMU U MPOLEHTHI;

- cpaeHueéams J1Ba pallMOHAJIbHBIX YHCIIA;

- 6bINOJIHAMb ONEPALNU HAJl PAllMOHAJIBHBIMU YMCIIAMHU, HCIIOJIB30BATh CBOWCTBA ONEPALUN
JUIsl YIIPOLLEHHUSI BBIYUCIICHUM;

- peuiamb KOMOMHATOPHBIE 3a/1a4X C IIOMOLIbIO NTPaBUJIa YMHOXKEHHUS;

- HAxXoO0umb BEPOSTHOCTHU MPOCTEHINX CITy4alfHBIX COOBITUH;

- pewiamsb MPOCTEUIINE 32141 Ha OCEBYIO U LEHTPAIbHYIO CHMMETPHIO;

- peuwiamd TPOCTEHUIIINE 3a]]a4l Ha pa3pe3aHue U COCTABICHUE TEOMETPUIECKUX UTYP;
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- Haxooums  PEIICHHS] (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
UCIOJIb3YIOTCS MaTeMaTHYECKUEe CPEICTBA;

- co30asamb NPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHMSI U ONHUCAHUS
KOTOPOTO MCTIOJIB3YIOTCS MaTeMaTHUECKHE CPE/ICTBA.

7-1 kiaacc.
Auredpa

Hcnonv3o6ames TpU PEIICHUH MAaTEMAaTHMUECKUX 3a/lady, UX OOOCHOBAaHMU U MPOBEPKE
HalJICHHOTO PEUIECHUs] 3HAHUE O:

- HATypaJbHbIX, UEJbIX, PALHOHAIBHBIX, UPPALMOHAIBHBIX, JCMCTBUTEIbHBIX YNACIIAX;

- CTENEHU C HaTYpaJIbHbIMU MMOKA3aTEISIMHU U UX CBOMCTBAX;

- OJHOWIECHAaX W IpaBUJIax ACHUCTBUI C HUMH;

- MHOTOWIEHAaX W MpaBuWiax JECHCTBUN C HUMH;

- (dopMyrnax COKpamEHHOTO YMHOXKCHHUS;

- TOXKJIECTBAaX; METOJaxX JI0OKa3aTeIbCTBA TOXKICCTB;

- JINHEMHBIX YPAaBHEHUSX C OJHOM HEM3BECTHOM M METOJIAX UX PEUICHUS;

- CHCTEMax JBYX JMHEHHBIX YPaBHEHUH C ABYMsI HEU3BECTHBIMH U METOJAX UX PEILCHHUS.

- Buinonansame NEHCTBHS C OMHOYICHAMH M MHOTOWICHAMMU,

- Y3Ha6amv B BBIPAXKEHUAX (OPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTH UX;

- PAacknaovléams MHOTOWICHBI HA MHOKUTEIH;

- 8bINOJHAMb TOXKJICCTBECHHBIC ITPEOOPA30BAHMS IIENIBIX ATeOPanUECKUX BhIPAKCHHH;

- 00Ka3b18amyb MPOCTEHIIINE TOXKIECTBA;

- HAxXoO0um» YMCIIO COYETAHUN U YUCIIO Pa3MEIICHU;

- pewiams TUHEWHBIE YPABHEHUS C OJTHOM HEM3BECTHOM;

- pewiams CHUCTEMBI JABYX JIMHEMHBIX YpaBHEHUM C JABYMsS HEU3BECTHBIMHU METOJOM
MOJICTAaHOBKU U METO/IOM ajreOpandecKoro CiIoKeHHUs;

- peuiams TEKCTOBBIE 33/1a4M C IOMOIBIO JINHEWHBIX YPABHEHUU U CUCTEM;

- HaAxo0umv  PEIICHUS <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
HCIIOJIB3YIOTCS MAaTEMATHYECKHUE CPENICTBA;

- co30asamsb TPOAYKT (PE3yNbTaT MPOCKTHON AESITEIBHOCTH), IJIs1 U3YYCHHUS U OMHCAHUS
KOTOPOT'O UCIOJIb3YIOTCS MATEMaTUYECKUE CPEACTBA.

7-# kJacc.
I'eomerpus

Hcnonv3zoéams TpU pellIeHWH MaTeMaTHYEeCKHX 3a7ady, UX OOOCHOBAaHMHM U IPOBEPKE
HalJEHHOIO PELIEHUS 3HAHME O:

- OCHOBHBIX TCOMETPHUYCCKUX TIIOHATHUAX: TOYKA, IMpsAMas, IIJIOCKOCTb, JIy4d, OTPE30K,
JIoMaHasi, MHOTOYTOJIbHUK;

- OIpezeNieHu! yriia, OuCCEKTPUCHI yTIila, CMEKHBIX U BEPTUKAIbHBIX YIJIOB;

- CBOMCTBAaX CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

- OIpe/esIeHUU PaBEHCTBA T€OMETPUUYECKUX (PUTYp; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

- TEOMETPUYECKHX MECTaX TOuYeK; OMCCeKTpUCe yIJla M CEepeIMHHOM MEPIEeHIUKYIsIpe K
OTPE3KY KaK TrCOMCTPUICCKUX MECTAX TOUCK,

- ONpeleNICHUH MapajuieIbHbIX MPSAMBIX; IPU3HAKAX U CBOMCTBAX MapasuIeIbHbBIX MPSIMBbIX;

- aKCHOMe MapaJlJIeIbHOCTH U €€ KpaTKOi ncTopuu;

- (opMyIie CyMMBI yTJIOB TPEYTOJIbHHKA,;

- ONpEIEICHUH U CBOMCTBAX CPEIHEN JIMHUU TPEYTOJbHUKA;

- teopeme Daeca.

- [Ipumensims CBOWCTBA CMEXHBIX M BEPTUKAIBHBIX YTJIOB IPU PEUICHUU 3a/1a4;

- HCZ)COOMmb B KOHKPCTHBIX CUTyallUdX PAaBHLIC TPCYTOJIbHUKHA U JOKA3bIBATh UX PABCHCTBO,
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- ycmaHasiueams TAPAIETbHOCTh TMPSMBIX W TMPUMEHSITh CBOWCTBA NapaJlIeIbHBIX
MPSIMBIX;

- NpuMeHAmb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA;

- ucnonv3oeams TEOPEMY O CpeIHEeHl JMHUHM TpeyroibHHKa u Teopemy Daneca mpu
pelIeHuu 3a/1ay;

- Haxooums  PEUICHUS] (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B  KOTOPBIX
HCIOJIb3YIOTCSI MAaTEMaTUUECKUE CPEICTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOECKTHOW AEATEIbHOCTH), JUISl U3YYEHHs] U OMUCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

8-i KJacc.
Auredpa

Hcnonvzosams TpU pEIIEHUHM MaTeMaTHYECKHX 3a7ad, UX OOOCHOBAaHMHM U IPOBEPKE
HAaWJICHHOI'O PEIICHUS 3HAHUE O:

- anreOpandecKoi ApoOH; OCHOBHOM CBOWCTBE JIpOOH;

- IpaBWJIax JEUCTBUH C anreOpanyecKuMu ApooOsMH;

- CTEMEHsIX C IeNIIMU MMOKa3aTeIsIMU U UX CBOWCTBAX;

- CTaHIApTHOM BHJIC YMCIIA;

k .
- Qynkmmax y =kx+b, y= N Yy = —, X CBOICTBax u rpapukax;
X

- TIOHSTHH KBaJIPATHOT'O KOPHS M apH(PMETHUECKOTO KBAPATHOTO KOPHS;

- CBOICTBax apu(PMETUUECKUX KBAJPATHBIX KOPHEH;

- Qyskmum Yy = Jx , €€ CBOICTBaxX U rpaduke;

- (dopmyIte 1T KOPHEH KBAAPATHOTO YPABHCHHS,

- Teopeme Buera mist npuBeAEHHOTO U OOIIETO KBAAPATHOTO YPaBHEHHUS,

- OCHOBHBIX METOJIaX PEHICHHSI [EIbIX PAIlHOHAIBHBIX YPAaBHEHUHN: METO/IE PA3JIOKCHHS Ha
MHOKUTEIH U METO/IE 3aMEHbI HEU3BECTHOM;

- METO/Ie pelICHHsI IPOOHBIX PAlMOHAILHBIX YpaBHEHUMH;

- OCHOBHBIX METOJIaX PEIICHUs CUCTEM PAIlMOHATFHBIX YPAaBHEHHIH.

- Coxpawams anredpanyeckue 1poou;

- 8binoIHAMb apuPMeTUIeCcKre AeUCTBUS C ANreOpandecKuMH Ipo0sSMU;

- UCNoOIb306amMb CBOWCTBA CTETICHEH C EJIBIMU TIOKA3aTeNIIMU TIPH PEIICHUH 33729,

- 3anuUchbl6ams YUCIa B CTAHJAPTHOM BHJIE;

- 8bINOJIHAMb TOKICCTBCHHBIE MPEe0Opa30BaHUs PAMOHALHBIX BBIPAKCHHIA,

y k y
cmpoums Tpaduku ¢pyHKuuit Yy =Kkx+b, y= X2, Y=— W HCIONB30BATh HX CBOHCTBA
X

P PEILICHUH 3a/1a4;

- svlyucIAMb apuPMeTUIECKre KBaIpaTHbIE KOPHHU;

- npumeHsams CBONCTBA apu(METHIECKUX KBAIPATHBIX KOPHEH MPU peIleHnH 3a/1ay;

- cmpoums rpaduk QyHKIUUA Y = VX u ncnons3osats ero ceoiictea MIpH pelIeHNUH 3a]1ay;

- pewiams KBaJlpaTHbIE YPABHEHUS;

- npumeHams TeopeMy Buerta npu pemenun 3anad;

- pewiamsb LEJble PALMOHAIBHBIE YPABHEHMSI METOJOM pAa3JIOKEHHUS Ha MHOXKUTENIU U
METOJ0OM 3aMEHbl HEM3BECTHOM;

- pewiamsb TPOOHBIEC ypaBHEHUS;

- peuiams CUCTEMBI PAlIMOHAJIBHBIX YPaBHEHUI;

- peuwiamsb TEKCTOBBIE 3a/1a4l C MOMOILBIO KBAJAPATHBIX M PAllMOHATIBHBIX YpaBHEHUH U UX
CHUCTEM,;

- Haxooums  PEUICHUs] (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B  KOTOPBIX
HCIIONB3YIOTCA MAaTEMaTHUYECKUE CPEJICTBA;
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- co30asamyb MPOAYKT (Pe3yNbTaT MPOEKTHON AESITENBHOCTH), AJI M3YYEHUS U OMHUCAHMS
KOTOPOTO MCTIONB3YIOTCS MaTeMaTHUECKHE CPEICTBA.

8-# kJacc.
I'eomerpus

Hcnonv3zoéams TpU pEILIEHUM MAaTEMaTHYECKUX 3a7ad, UX OOOCHOBAaHMM U IPOBEPKE
HallIecHHOT O pelIeHnsl 3HaHue O:

- OINpeeNIEHUH MapajiesiorpaMmma, pom0a, NMpsMOYrojJbHUKA, KBaJpaTa; UX CBOMCTBAaX U
IIPU3HAKAX;

- OIpEENICHUH TpaIlel1H; dJIEMEHTAX TPalleLU; TEOPEME O CPEAHEN JIMHUU TPAIIECLIUH;

- OIIpEeJIeJIEHUHN OKPYKHOCTH, KPyTra U UX 3JIEMEHTOB;
TeopeMe 00 U3MEPEHHH YTIIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

- OIpEJeJICHUN M CBOMCTBAX KacaTeNIbHBIX K OKPY)KHOCTH; TEOpPEME O PAaBEHCTBE JIBYX
KacaTelbHbIX, IPOBEIEHHBIX U3 OJJTHOM TOUKH;

- OIpeJIeJICHUH BIUCAHHON U OMHMCAHHOM OKPYXHOCTEH, UX CBOWCTBAX;

- OIpENeICHUN TPUTOHOMETPUYECKHE (YHKIUU OCTPOTO YIJa, OCHOBHBIX COOTHOIICHHMA
MEXy HUMH;

- npuéMax peuIeHUs MPSAMOYTOJIbHBIX TPEYTrOJbHUKOB;

- TPUTrOHOMETpHUUYECKUX PyHKIUIX yrioB ot 0 mo 180°;
TeOpeMe KOCUHYCOB U TEOPEME CUHYCOB;
npuémax peleHHs IPOU3BOJIbHBIX TPEYTOJbHUKOB;

- (dopmynax IS IJIOMIAIN TPEYTOJIbHUKA, TapajuieIorpaMma, TPaelnnu;

- Teopeme [Iudaropa.

- [lpumensms TpPU3HAKM W CBOMCTBa HapajienorpamMma, pomba, MNpSIMOYIOJbHUKA,
KBaJipaTa IIpy pELICHUH 33/]a4;

- pewiams MPOCTEHIINE 3a/1a4K Ha TPANIELHUIO;

- HaxoOoumb TPATYCHYIO MEpYy YIJIOB, CBS3aHHBIX C OKPYKHOCTBIO; YCTaHaBIUBAaTh HUX
PaBEHCTBO;

- npumMeHamsb CBOMCTBA KacaTeJIbHBIX K OKPY>KHOCTHU IIPH PEILIEHUU 3a7a4;

- pewiamps 3a/1a4l Ha BIIMCAHHYIO U ONUCAHHYIO OKPYXHOCTB;

- 8bINOJIHAMb OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHHUS ¢ IOMOIIBIO [IUPKYJIS U IMHENKHY;

- Haxooums 3HAUYEHUS TPUTOHOMETPUYECKUX (YHKIMI OCTPOTO yrjia uepe3 CTOPOHBI
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpuUMeHAmMb COOTHOLIEHUS MEXAY TPUTOHOMETPUYECKHMMM (YHKIUSMU TPU pEIICHUN
3aJa4; B YaCTHOCTH, 11O 3HAUEHUIO OJJHON U3 (PYHKIMI HAXOAUTh 3HAUEHHS BCEX OCTAIbHBIX;

- peuwiams NPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

- c600umb paboTy ¢ TpUroHoMeTpudeckuMu ¢GyHKuusMu yriaos ot 0 go 180° k ciydaro
OCTPBIX YIJIOB;

- NpuMeHamb TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IIPH PELICHUN 3a/a4;

- peuiams MIPOU3BOJIbHBIE TPEYTOJIbHUKH;

- HaxoO0ums TUIOLIAIU TPEYTOJILHUKOB, MTapajuleIorpaMMOB, Tparenui;

- npumenams Teopemy [ludaropa npu pemenuu 3agay;

- HaxoO0ums TMPOCTEHIINE FTeOMETPUUECKUE BEPOSITHOCTH;

- Haxooums  PEUIEHMUs] (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B  KOTOPBIX
UCIOJIb3YIOTCSI MaTEMaTHUECKNE CPEICTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHHS] U ONUCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MaTeMaTHUYECKHE CPELICTBA.
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9-if kJaacc.
Auredpa

Hcnonvzo6ams TpU peLICHUH MAaTEMAaTUYECKUX 3a7ad, UX OOOCHOBAaHMU U IIPOBEPKE HaiIEHHOIrO
pelIeHrs 3HaHUE O:

- CBOMCTBaX YMCIIOBBIX HEPABEHCTB;

- METOJIaX pelICHUs JUHEUHBIX HEPABEHCTB;

- CBOMCTBaxX KBaJApaTUYHON (YHKIIUU;

- METOJaxX pelIeHUs KBaJpaTHbIX HEPABEHCTB;

- METO/Ie UHTEPBAJIOB [yl PELIEHUs PALMOHAIbHBIX HEPABEHCTB;

- METOJIaX pELICHUs] CUCTEM HEPABEHCTB;

- cBoiicTBax U rpaduke GyHKIUU Y = X" HpU HATYpaIbHOM IN;

- OIPENEIICHNUN U CBOMCTBAX KOPHEH CTENEHHU N,

- CTEIEeHsX C pallOHAJIbHBIMU IT0Ka3aTeNIIMU M UX CBOMCTBAX;

- OINpEIEICHUH M OCHOBHBIX CBOMCTBaX apHU(METHUECKOHl mporpeccuu; QGopmyie s
HaXO0XKJICHUS CYMMBI €€ HECKOJIBKHMX IEPBBIX YJIECHOB;

- OINpENEICHUH W OCHOBHBIX CBOMCTBAaX T'€OMETPHUYECKOW Nporpeccuu; Gopmyie s
HaXO0XKJICHUS CYMMBI €€ HECKOJIBKHMX IEPBBIX YJIECHOB;

- dopmyne ais CyMMbl OECKOHEYHOH T'€OMETPHUYECKOW TMPOTPECCHH CO 3HAMEHATeleM,
MEHBILIUM 110 MOAYJIIO €AMHHUIIBL.

- Hcnonv3o6amsb CBONCTBA YNCIOBBIX HEPABEHCTB IS peoOpa30BaHUsl HEPABEHCTB;

- 00Ka3bl8ams NPOCTENIINE HEPABEHCTBA,;

- pewiamsb TUHENHbIC HEPABEHCTBA;

- cmpoums TpaduK KBaJIpaTUYHOMN (PYHKIIMM U MCIIOIb30BaTh €r0 IPU PEIICHUH 3a/1a4;

- pewiamsb KBaJipaTHbIE HEPABEHCTBA;

- pewiams palliOHaIbHBIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- peuiams CUCTEMbl HEPABEHCTB;

- cmpoums rpaduk GyHKIMMY =X TIpH HAaTypatbHOM N M HCIONB30BaTh €ro IpH

pEeIIeHNH 3a]1aY;

- Haxooums KOPHU CTETEeHH N,
UCNno1b306ams CBOWCTBA KOPHEW CTENEHH N IIPU TOXKIECTBEHHBIX IPEOOPA30BAHMSIX;

- HaxoO0umbs 3HAYEHUs CTENEeHEH! C pallMOHAIBLHBIMU MT0KA3aTeNsIMHU;

- peuwiamsb OCHOBHBIE 33/1a4u Ha apU(METHUECKYIO U TEOMETPUUYECKYIO POTPECCHH;

- Haxooumb CyMMY O€CKOHEUYHOH Te€OMETPUYECKOM MpOrpeccuu cO 3HaMEHaTelleM,
MEHBIINM T10 MOJYJIIO €IMHHUIIbI;

- HaXo00umb  PEIICHUs] <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Ja4y, B  KOTOPBIX
HCIOJIb3YIOTCS MaTEMaTHUECKHUE CPEJICTBA;

- co30asamb TMPOAYKT (pe3yabTaT MPOEKTHOM AEATEIbHOCTH), JUISl U3YYEHHS] U ONUCAHUS
KOTOPOT'O MCIIOJIb3YIOTCS MATEMaTHUYECKHE CPENICTBA.

9-ii kaacc.
I'eomerpus
Hcnonvzo6ams Tpu pelICeHUH MAaTEeMAaTHYECKUX 33/1a4, UX 00OCHOBaHMU U MPOBEPKE HailleHHOTO
pelleHrs 3HaHUE O:
- TpU3HAKaX M0100Us TPEYTOJIbHUKOB,;
- TeopeMe O MPONOPIUOHATIBHBIX OTPE3KaX;
- CBOHCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;
- IPONOPLUOHAIBHBIX OTPE3KaX B MIPSIMOYTOJILHOM TPEYTOJbHUKE;
- TPOMOPLUOHAIBHBIX OTPE3KaX B KPYTe;
- TeopeMe 00 OTHOIIEHUH IJIOMAAEH 0100HBIX MHOTOYTOJIbHUKOB;
- CBOMCTBAaX IIPAaBUJIBHBIX MHOIOYI'OJIbBHUKOB; CBSI3M MEXKJIYy CTOPOHOM IIPABHUIJIBHOIO
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MHOT'OYI'OJIbHUKA U PaJuyCaMHU BIIMCAHHOT'O U OIIMCAHHOI'O KPYIOB;

- OIIpEeJIeJIEHUH UIMHBI OKPYKHOCTH U (hopMyJie Juisl €€ BBIYUCICHHUS;

- ¢opmyIie Iomaa MPABUILHOTO MHOTOYTOJIbHUKA;

- ONpENeJICHUM IUIoaau Kpyra U ¢opmyne ansd e€ BbIUMCICHMS; (Qopmyne i
BBIYMCIICHHS TUIOLIA/IEN YacTe Kpyra;

- IIPAaBWJIE HAXOXACHHUS CyMMBI U Pa3HOCTH BEKTOPOB, IIPOM3BEIEHUSA BEKTOpA HA CKaJAp;
CBOKCTBA ITUX ONEPALUN;

- OINpEeCIIEHNU KOOPAMHAT BEKTOPA U METOJAaX UX HAXOKIACHUS;

- TpaBWJIC BHINOJIHEHUH omepanuii HaJl BEKTOpaMH B KOOPIMHATHOH (hopme;

- OIIpEJICJIEHUH CKAJSIPHOTO IPOU3BEIECHUS BEKTOPOB U (JOPMYJIE AJIS €T0 HAXO0XKICHHS;

- CBSI3M MEXIY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPAMHATHBIM METOJIaX PEIICHUS FEOMETPUUECKUX 3aady.

- ¢popmynax  oObEMa  OCHOBHBIX  IPOCTPAHCTBEHHBIX  T'€OMETPHUYECKUX  (uryp:
napajienenunesa, Kyoa, mapa, HUIMHApa, KOHyca.

- [lpumensims NpU3HAKYU MOAOOUS TPEYTrOJbHUKOB IIPU PELICHUH 33]1a4;

- pewiams MPOCTEUIINE 3314 Ha IPONOPLUOHAIIBHBIE OTPE3KHU;

- pewiams MPOCTEUIINE 3a/1a4H HAa IPABUIIbHBIE MHOTOYTOJIbHUKH;

- HaxoO0ums JIMHY OKPYKHOCTH, IUIOIIAAb KPYyra U ero yacTe;

- BbINOJHAMb OTIEPALUH HAJl BEKTOPaMHU B TEOMETPUYECKON M KOOPAMHATHON (Gopme;

- HaxXoO0umb CKaJISpHOE IPOU3BEJCHHE BEKTOPOB M INPUMEHSATh €ro Uil HaXOXKJICHHs
Pa3IMYHbIX FEOMETPUUECKUX BEJIINYUH;

- pewiamsb FeOMETPUUECKUE 3aJa4d BEKTOPHBIM U KOOPAMHATHBIM METOIOM;

- npumMeHamb TeOMETPUUECKHE peoOpa3oBaHUsl INIOCKOCTH MPHU PELIEHUH N€OMETPUUECKUX
3a1ad4;

- HaxoOoumb  OOBEMBI ~ OCHOBHBIX  IPOCTPAHCTBEHHBIX  TIE€OMETPUYECKUX  Quryp:
napajenenunena, Kyoa, mapa, HUINHApa, KOHyca;

- Haxooums  PEUIEHUs] (CKU3HEHHbIX» (KOMIIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
UCIOJIb3YIOTCSI MAaTEMaTUUECKNE CPEICTBA;

- co30asamb MPOAYKT (pe3yabTaT MPOEKTHOW AESITEIbHOCTH), JUISl U3YYEHHs] U ONHUCAHUs
KOTOPOTO MCIIOJIB3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

V. Conepixanue yuedoHoro npeamera «MaremMaTuka»

APUDMETHUKA 2404.

Harypaiabuble 4yucaa. Harypanbneii  psan. JlecaTudHas — CUCTEMa  CUUCIICHUS.
Apudmernueckue JeiCTBUS ¢ HaTypalbHbIMU uynciaamMu. CBoMcTBa apuPMETHUECKUX JAEHCTBUH.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

UucnoBble BBIpaXKEHUs, 3HAYEHHUE YHMCIIOBOTO BbIpaKeHUs. [IOpsSAOK NEHCTBHII B YMCIOBBIX
BBIPQ)KEHUSX, UCIIOJIb30BaHHE CKOOOK. PeleHne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUMHU CIIOCOOaMH.

Jemutenn u kparHele. CBolcTBa M NpHU3HAKM AeauMOCTU. [IpocTele M cOCTaBHBIE 4YHCIA.
Pa3noxeHne HaTypaJbHOIO YKCia Ha IPOCThIE MHOKUTENHN. JleIEeHUE C OCTATKOM.

JApoou. OObikHOBeHHBIE Apodu. OcHOBHOE CBOWCTBO ApoOu. CpaBHeHUE OOBIKHOBEHHBIX
npoOeit. Apupmernueckue AeUCTBUS ¢ OOBIKHOBEHHBIMH Apo0siMu. HaxokaeHne 4acTu OT 1eJoro
Y L[EJIOTO 1O €ro YacTH.

Hecsatuunple apobu. CpaBHEHHE JECATHYHBIX Jpobell. Apudmernueckue IeHCTBUS C
NeCATUYHBIMH Apo0simu. IlpencraBieHune necATUUHON IpoOM B BHIEC OOBIKHOBEHHOW ApOOH H
OOBIKHOBEHHOH B BH/JIE IECITUYHOM.

IIponeHThI; HaXOKACHHUE ITPOLICHTOB OT BEIMYMHBI U BEJTMYHHBI 110 €€ NponeHTaM. OTHOIIEHHE;
BBIPQKEHUE OTHOLLIEHUS B MpoIeHTax. [Iponopuus; 0CHOBHOE CBOMCTBO IPONOPLIMH.

Pemenne TekCTOBBIX 3a/1a4 apu(PMETHIECKUMU CITOCOOAMH.
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PaHI/IOHaHLHBIe gyucaa. IlonoxuTenabHble U OTpULATCIIBHBIC 4YHUCJId, MOAYJb 4YHUCIIA.
MHokecTBO OEJIbIX YUCECII.

m
MHOXeCTBO panrOHAJIBHBIX YHUCCJI; pallMOHAJIBHOC YHUCJIO KaK OTHOIICHUE — , T/IC
n

M — 11e510€ 4ucio, N — HaTypaibHOe 4nucio. CpaBHEHUE pallMOHAIBHBIX Yhcel. Apu(MeTndyeckue
JEWCTBUS C palMOHAIBHBIMHU unciamu. CBoiicTBa apudmeTnueckux AeiictBuil. CTeneHp ¢ eNbIM
IIOKA3aTEeJIEM.

HeiicrBuTenbHbIe yncaa. KBagpaTHblii KOpeHb U3 yncia. KopeHb TpeThel CTEIeHMU.

[TonsTe 00 uppanuoHadbHOM 4YHcle. MppalMoHANbHOCTh 4YKCIa J2 u HECOM3MEPUMOCTh
CTOPOHBI M TUATOHAM KBajiparta. JlecaTuaHbie TPUOIMKEHUS UPPATUOHATILHBIX YHCEIT.

MHOXECTBO JI€MCTBUTENIbHBIX YHWCEN; NPEICTAaBICHUE JCHCTBUTENBHBIX 4YHCEI B BUIE
OCCKOHEUYHBIX JICCATUIHBIX IpoOeii. CpaBHEHUE ACHCTBUTEIHHBIX YHCEI.

Koopnunatnas npsmas. M3o0pakeHue d4ucen TOYKaAMH KOOPAMHATHON mpsiMod. YucioBbie
MIPOMEXYTKH.

HN3mepenusi, npudm:KeHusi, oumeHkH. Pa3Mmepsl OO0BEKTOB OKpyXkarliero wmupa (0T
AJIEMEHTApHbIX 4YacTUll A0 BcelleHHOH), AMUTENBbHOCTh IPOLIECCOB B OKPYXKAIOIIEM MHUDE.
Boinenenune mHoxurens — crenenu 10 — B 3anucu yucia.

[TpubnmkeHHOE 3HAYCHHWE BEIMYMHBI, TOYHOCTh NpHOMMmKeHus. OKpyriieHHe HaTypalbHBIX
qucel U IeCATUYHBIX poOeil. [IpuKkuKka 1 oleHKa pe3yabTaToB BEIYKCICHHI.

AJITEBPA 2004.

Auaredpanyeckue BbIpaskeHMsl. DyKBEHHbIE BbIpaK€HUs (BBIPAXKEHHUSI C IEPEMEHHBIMU).
YucnoBoe 3HaueHHe OyKBEHHOTO BbIpakeHus. JlomycTuMble 3HaueHHs mepeMeHHbIX. [loacraHoBka
BbIpaK€HUI BMecTo nepeMeHHbIX. [IpeoOpa3oBaHrie OyKBEHHBIX BBIpA)KEHHMH Ha OCHOBE CBOMCTB
apupmeTHyecKux AelcTBUi. PaBeHCTBO OyKBEHHBIX BbIpakeHUi. Tox1ecTBo.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeaeM U ee cBoMcTBa. OJHOUWIEHB U MHOTOWIeHbl. CTeneHb
MHorouneHa. CioeHue, BBlUMTaHUuE, YMHOXKEHHE MHOTOWIEHOB. POpMyJIbl COKPAIIEHHOTO YMHO-
KEHMs: KBaJpaT CyMMbI M KBaapaT pasHocTd. Dopmyna pasHocTH KBajapatoB. IIpeobpazoBanue
LIEJIOTO BBIPAXEHUS B MHOTOWICH. Pa3jokeHue MHOINOWIEHOB Ha MHOXHUTEIH. MHOTOWIEHBI C
onHou nepemeHHOW. KopeHp MHOrowieHa. KBaapaTHBIM TpexXw/eH; pa3jioKeHUE KBaIpPaTHOTO
TpEX4IEHAa Ha MHOXKHUTEIIH.

Anrebpanyeckas 1pods. OCHOBHOE CBOWCTBO anredpanyeckoil qpoou. CioxeHue, BbBIUNTaHUE,
YMHOKEHHeE, JeJieHne anre0panyeckux Apooeil. CTeneHs ¢ 1ebIM IoKa3aTeleM U ee CBOWCTBaA.

PanmonanbHble BoIpaykeHUS M UX IpeoOpa3zoBaHus. J[okazaTeabCTBO TOXKIECTB.

KBagparubsie kopHu. CBOHCTBa apu(METHYECKMX KBaJpPaTHBIX KOpPHEH M MX NPHUMEHEHHE K
MpeoOpa30BAHUIO YUCIIOBBIX BbIPAXKEHUI U BHIYHCICHUSIM.

YpaBHeHusi. YpaBHeHHe ¢ onHOW nepeMeHHOM. KopeHb ypaBHeHuMs. CBONCTBA 4YMCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD YpaBHEHUI.

JIuneitHoe ypaBHeHue. KBaapaTtHoe ypaBHeHue: (popmyna KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenue ypaBHeHUM, CBOIAIIMXCA K JIMHEWMHBIM M KBaJpaTHbIM. [Ipumepsl pe-
IIEHUs] ypaBHEHUH TpeTbel 1 YeTBepTOl creneHu. Pemenue qpoOHO-paliMoHaIbHBIX YPAaBHEHHH.

VYpaBHeHHE ¢ IBYMs NepeMEHHbIMU. JIMHENHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH, IIPUMEPHI
peLIeHUs] YPaBHEHUM B LENbIX YHACIIAX.

CucrtemMa ypaBHEHUW C JBYMsSI NEpPEMEHHBIMH. PaBHOCHMIBHOCTH cUCTEM. CHUCTEMBI JBYX
JIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH; PELICHUE IOJCTAaHOBKOU U ciioxkeHueM. IIpumepst
PEILICHNS CUCTEM HEJIMHEHMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 33a4 aNreOpandeckuM CriocoOOM.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTU. I'paduueckas MHTEpIpeTanusi ypaBHEHHS C JABYMs
nepeMeHHbIMH. ['paduk JTMHEHHOro ypaBHEHHUS C JABYMS MEPEMEHHBIMHU; YITIOBOH KO3(h(UIIMEHT
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NpSMOH; YCIIOBHE MapajUIeTbHOCTH MpsAMBIX. ['paduku mpoCTEHIINX HENMWHEHHBIX YypaBHEHMM:
napaboina, runepbosa, OKpy>KHOCThb. ['paduueckas MHTEpIpeTalus CUCTEM ypaBHEHUH C IABYMS
IIEPEMEHHBIMH.

HepaBencrBa. YncioBbsie HEpaBEHCTBA U UX CBOMCTBA.

HepaseHcTBO ¢ 01HOM nepeMeHHOM. PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEHHbBIE HEPAaBEHCTBA C
oaHoi nepemeHHor. KBajnpaTrusie HepaBeHcTBa. CHUCTEMBI HEPABEHCTB C OJHON TEPEMEHHOM.

OYHKIHUMH 654.

OcHoBHbIE TOHATHS. 3aBUCUMOCTU MEXIy BenuuuHamu. [lpencraBieHue 3aBUCHMOCTEM
(b%pMynaMH. [Tonsitue pyHxUM.

OO6nacTh onpeneneHus 1 MHOXKeCTBO 3HaueHui (yHkuuu. CriocoOsl 3amanus ¢yHkiuu. ['paduk
¢bynkuun. CpoiicTBa GyHKIHI, UX oTOOpakeHune Ha rpaduke. [Ipumeps! rpad)uKoB 3aBUCUMOCTEH,
OTPaXKAIOIIUX pealbHbIE MPOIECCHI.

YucaoBble PpyHKuuu. OYHKINH, OMHUCHIBAIOIIUE MPAMYI0 U OOPAaTHYIO MPOMOPLHOHAIBHBIE
3aBUCHUMOCTH, UX Tpaduku U cBoiicTBa. Jluneilinas Qynkuus, ee rpapuk u cBoiictBa. KBampa-
ThyHas QyHKIUs, ee rpaduk u cBoiictBa. CteneHHble QYHKIMU C HATypaIbHBIMU MTOKa3aTeIsIMu 2
u 3, ux rpaduKu U CBOKHCTBA. e

I'paduxu ynkuuit y=,/0,, y =36, y=x|

YucioBble MOCAeA0BATENbHOCTUH. [loHATHE YHCIIOBOM TOCIEIOBATENbHOCTH. 3aJlaHUE
MOCIIE0BATEIHLHOCTH PEKYPPEHTHOU PopMyiioi u GopMyIIoi N-To YiieHa.

Apudmernueckas U reomerpuueckas nporpeccu. @opmynbsl N-ro wieHa apuMeTHYeCKO U
TCOMETPHUYECKOM MPOrpeccrid, CyMMBI MIEPBBIX N wieHOB. M300pakeHNe WICHOB apu(dMETHICCKOM
U TEOMETPUYECKOW MpOrpeccuil  TOYKaMH KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIH u

SKCHOHGHHI/IaJ'IBHHﬁ POCT. CrnoxHBIC ITPOUCHTHEI.

BEPOATHOCTDB U CTATUCTHUKA 50u.

OnucaresqbHas cratucTuka. lIpencrasienne JaHHBIX B BUJAE TaONHUILl, AMArpaMM, rpaduKos.
CayuvaiiHas u3MeHUUBOCTh. CTaTUCTHUECKUE XapaKTePUCTUKU HaOopa JaHHBIX: cpesiHee apudme-
TUYECKOe, MeAMaHa, HauOonblllee M HaUMEHblIee 3HaueHus, pa3max. IlpencraBienue o
BbIOOPOYHOM HCCIIEIOBAaHUH.

Cay4aiinble cOObITHSL M BePOATHOCTD. [IoHATHE O clTyyallHOM ONBITE U CIy4ailHOM COOBITHH.
Yacrora cimyyaitHoro coobItTust. CTaTUCTUYECKUN TOJXO/ K MOHATHIO BEPOSTHOCTU. BeposTHoCcTH
MIPOTUBOMNOJOXKHBIX CcOObITHH. JlocTOBEpHbIE M HEBO3MOXKHBIE COOBITHSA. PaBHOBO3MOXKHOCTH
coObITHil. Knmaccndeckoe onpeseneHe BeposSTHOCTH.

KomOunaropuka. Penenne koMOMHATOPHBIX 3a7a4 nepebopoMm BapuaHTOB. KomOuHaTOpHOE
paBWIo YMHOKeHUs. [lepecTaHOBKY U akTOpUal.

I'EOMETPUA 2554.

Harasanasi reomerpusi. Harmsiinele mpezacraBieHuss O (Qurypax Ha IUIOCKOCTH: MpsMas,
OTpPEe30K, JIyd, Yroj, JIOMaHas, MHOTOYTOJbHUK, OKPYXHOCTb, KpYr. YeTbIpexyrojbHUK,
IIPSIMOYTOJIBHMK, KBajpaT. TpeyroibHUK, BUIbI TPEYroJbHUKOB. IIpaBUIIbHBIE MHOTIOYTOJIBHUKH.
N3o00paxenne reomerpuueckux ¢uryp. BzauMmHOe pacronokeHue JBYX MpsIMBIX, JIBYX
OKPY>KHOCTEH, PSAMON U OKPYKHOCTH.

JlivHa oTpe3ka, JomaHoW. Ilepumerp MHoOroyronbHHMka. EIUHHIBI H3MEPEHUS JUIMHBI.
N3mepenue 1uHbI OTpe3Ka, IOCTPOEHHUE OTPEe3Ka 3a1aHHOM JITMHBI.

Bunsr yrnos. I'pagycHas wmepa yrna. M3mepeHne M NOCTpOEHHME YIVIOB C MOMOUIBIO
TpaHCIOPTHPA.

[lonatue momaau QUrypsl; eIUHHULBI U3MepeHus Iuomanay. [lnomane MpsIMOYrolbHUKA U
wiomaab Kpajpata. [IpubmmkeHHOe W3MepeHue IUlomane ¢uryp Ha kieTdyaTod Oymare.
PaBHOBenmMKHe hUrypsI.
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Harnsinaele mpencTaBieHUsl O MPOCTPAHCTBEHHBIX (QHrypax: KyO, mapajuieNnenumnes, npusMa,
nupamupja, map, cdepa, konye, nununap. M3zobpaxenue npoctpancTBeHHbIX ¢uryp. Ilpumepsr ce-
yeHui. MHororpanHuku. [IpaBuiibHble MHOTOrpaHHUKH. [IpuMepsl pa3BEpTOK MHOTOI'PAaHHHKOB,
LUIMHIpPA U KOHYCA.

[TonsiTre o6beMa; equHUIIBI 00beMa. OObeM MPSIMOYTOIBHOTO TapajuIeNenune1a, Kyoa.

ITonsarue o paBeHctse ¢uryp. LleHTpanbHas, oceBas U 3epKajbHas cUMMeTpuu. M3o0paxenue
CUMMETPUYHBIX (UTYp.

I'eomerpuueckne gpurypsol. [Ipsmeie u yribl. Touka, npsamasi, iI0cKocTb. OTpe30K, JTyd. YTOII.
Buns! yrios. BeprukansHble 1 CMEKHBIE yIibl. buccekTpuca yria.

[TapamnensHple u mnepecekaromuecs npsmsle. Ilepnenpukynsapueie npsambeie. Teopemsl o
[apaJUIEIbHOCTH M TEPHEHIUKYJIAPHOCTH HpsMbIX. lleprneHaukynsp M HakIOHHAs K IPSAMOM.
CepenrHHBIN TEPIICHIUKYJIISIP K OTPE3KY.

I'eomerpuueckoe mecto Todek. CBOICTBa OMCCEKTPUCHI yIila U CEPEAMHHOTO MEPIICHANKYIIApa
K OTPE3KYy.

TpeyronbHuk.  BeicoTta, MeauaHa, OHCCEKTpHCa, CpEAHSISI JIMHUS — TPEYyroJibHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHME TPEYrOJbHUKH; CBOMCTBA M IMPU3HAKM PABHOOEIPEHHOTO
TpeyroiabHuka. [Ipu3Haku paBeHCTBa TpeyrojibHUKOB. HepaBeHCTBO TpeyroiabHuKa. COOTHOIEHUS
MEXJy CTOPOHAMM M YIVIaMHM TpeyrojbHHKa. CyMma yIVIOB TpeyroJbHHKAa. BHemHwue yribl
tpeyronpHuka. Teopema Paneca. [Tomodue TpeyronpHukoB. [Ipu3Haku mogodus TPEyroJbHUKOB.
Teopema Ilugaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTaHI€HC OCTPOIr0 yrjia HIpSIMOYIOJbHOTO
TpeyrosbHuKa 1 yrioB oT 0 1o 180°; mpuBeaeHue Kk ocTpoMy yriy. Pemenue npsiMoyroiabHbIX Tpe-
YroJIbHUKOB. OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIAECTBO. DOpMyIIbl, CBS3BIBAIOIIME CHUHYC,
KOCHHYC, TaHI'€HC, KOTaHI'€HC OJHOIO M TOrO K€ yria. PenieHue TpeyrojbHHKOB: Teopema
KOCHHYCOB ¥ TEOPEMA CUHYCOB. 3aM€UaTEIIbHBIE TOUKH TPEYTOJbHUKA.

YersipexyronpHuk. llapamnenorpamm, ero cBoicTBa M mpusHaku. [IpsAMOyroiabHUK, KBajpar,
pPOMO, UX CBOMCTBa M NMpHU3HAKK. Tpanenus, CpeaHsst TMHUS TPANCLHH.

MHoroyroiabHUK. Beinykible MHOroyroinbHUKUM. CymMma yIiioB BBITYKJIOINO MHOTOYTOJIBHHKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. yra, xopna. Cextop, cerMeHT. LleHTpaibHbIN yroJs, BOMCAHHBIN yroJl;
BEIMYMHA BIIMCAHHOIO Yyria. B3auMHOE pacrnojoXeHHEe TMpsAMOM U OKPY)KHOCTH, JBYX
okpyxxHocTel. KacartenbHas U cexymias K OKpY>KHOCTH, UX CBOMCTBA. BnimcaHHbIE M ONKMCAHHBIC
MHOTOYroJbHUKH. OKpYXHOCTb, BIMCAHHAs B TPEYTOJBHUK, U OKPYKHOCTb, ONMCAHHAs OKOJIO
TpeyrojbHUKa. BrincaHHble ¥ ONMCaHHBIE OKPYKHOCTU IPABUJILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue mnpeobOpasoBanus. [lonsrtue o paBeHcTtBe Quryp. [loHsTHE O IBHXKEHHU:
OCeBas U LIEHTpaJibHas CHMMETPUH, NapajuleNbHbIN nepeHoc, noBopot. [lonstue o nonoduu duryp
Y TOMOTETHH.

Pemrenne 3amay Ha BBIYMCIIEHHUE, JOKA3aTEIbCTBO U ITOCTPOEHHE C MCIOJIB30BAHUEM CBOMCTB
U3YyYEHHBIX puryp.

HN3mepenue reomerpuuecKuX BeJIMYHH. /[nmuHa orpe3ka. PaccrosHue OT TOYKM O IPSAMOM.
PaccrosiHne Mexny napauieaIbHbIMU MPSIMBIMHU.

[IepuMeTp MHOTOYTOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO JI; JUIMHA AYTH OKPY’KHOCTH.

I'pamycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHON LEHTPAJIBHOTO YIVIA M JUIMHOW AYrd
OKPY>KHOCTH.

[TonsTre miomanu miockux guryp. PaBHococTaBieHHble U paBHOBeuKkue Gurypsl. [lnomane
npsMoyrosibHUKa. [lmomanu mapamienorpaMma, TpeyrosibHMKa W Tpamnenuu. Ilmomans mHOro-
yroapHuka. [Imomane kpyra u mimomanas cekropa. COOTHOIMICHHE MEXAY IUTOMAAIMU 0 I00HBIX
¢buryp.

Pemienue 3a1a4 Ha BBIYMCIEHNE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUEHHBIX (POPMYIL.

Koopaunartel. YpaBHenue npsmoil. Koopannatel cepenunbl oTpe3ka. @opmyna paccTOSHUS
MEXy IBYMS TOUYKAMH IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.
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BekrTopbl. JlnuHa (Monynb) BekTopa. PaBeHcTBO BekTOpoB. KoslmMHeapHblE BEKTOPHI.
KoopanHaTsl BeKTOpa. YMHOXKEHHE BEKTOPA HA YUCIIO, CyMMa BEKTOPOB, PA3JI0KEHHE BEKTOpa IO
JBYM HEKOJUIMHEapHbIM BeKkTopaM. CKalsipHOE TPOU3BEEHUE BEKTOPOB.

JIOTHKA U MHOXECTBA 10u.

TeopeTHKO-MHOKECTBEHHbIe MOHATUSL. MHOXECTBO, 7JJIEMEHT MHOXECTBA. 3a/laHue
MHOKECTB  IEPEUYUCICHUEM JJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. (CTaHIapTHbBIC
0003HAYCHHSI YUCIIOBBIX MHOXECTB. Ilycroe MHOXecTBO M ero ob6oszHaueHue. [loaMHOXKECTBO.
OObeTMHEHHUE U TIEPECEUCHUE MHOXKECTB.

Wnroctpanus OTHOIIEHUI MEKy MHOKECTBAMU C IIOMOILBIO Tuarpamm Diiepa — BeHHa.

dueMeHTHhI Joruku. OnpeaeneHue. AKCMOMBI U TeopeMbl. Jloka3zarenbcTBO. [loka3aTrenbcTBO
oT npoTuBHOTO. Teopema, oOpaTHas qanHoM. [IpumMep u KOHTpIpUMED.

[ToHsiTHE O PAaBHOCHIIBLHOCTH, CIIEJOBAHHUU, YIOTPEOJIICHHUE JIOTHUYECKUX CBSI30K eciu ..., Mo 8
MOM U MOJLKO 8 MOM CIyuae, TIOTUUECKUE CBS3KHU U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUMN.

(Coneprkanue pasjiena BBOAUTCS IO Mepe U3yYEHUS IPYTrHUX BOMPOCOB.)

Hctopus QopMupoBaHus MOHATHS 4YHUCIA: HATypaJbHble YHCIA, JPOOH, HEAOCTATOUHOCTh
palMoOHAJIbHBIX YMCEN JJIS FE€OMETPUUECKUX H3MEpPEHHM, MppauuoHaibHble uyucia. CTapuHHBIE
cucteMbl 3anucu yucen. /[poou B Basuione, Erunrte, Pume. OTKpbITHE IECATUYHBIX IPOOEH.
Crapunsble cuctembl Mep. Jlecstuunblie npoOu u Merpuueckas cuctema wmep. llosiBienue
OTpHUIATEeNbHBIX Ynced u Hyls. J1. Marnunkuit. JT. Ditnep.

3apoxxaenue anreOpsl B Henpax apudmeruku. An-Xopesmu. Poxaenne OykBeHHOM
cumBosuku. I1. @epma, @. Buer, P. Jlekapt. Mcropus Bonpoca o HaXoxIAeHUU (GOpMysl KOpHEH
anreOpanvyeckux ypaBHEHUM, HEpa3peliuMOCTh B paJuKalaX ypaBHEHUW CTeNeHu, Ooblieit
yetelpex. H. Taptanss, k. Kapnano, H. X. A6ens, D. [anya.

N300perenne mMeroza KOOPAMHAT, MO3BOJISIOUIETO MEPEBOAUTH MEOMETpUUECKHe OOBEKThI Ha
a3bIk anreOpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3auMuHbIX CUCTEM KOOPAWHAT Ha MJIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (PubonHauum) o Kponwkax, uucia PubOoHauyu. 3amaya o
IaXMaTHOM JTOCKE.

Hcrokn Teopun BEpOATHOCTEH: CTpaxoBoe Aeio, azapTHble Urpsl. II. @epma n b. [Tackans. 4.
bepuymnu. A. H. Konmoropos.

Ot 3emnemepust k reomerpuu. [ludarop u ero mkona. Panec. Apxumen. Ilocrpoenue ¢
MIOMOUIBI0 LUPKYJIS U JuHENKHU. [locTpoeHue npaBuiIbHBIX MHOTOYTOJBHUKOB. Tpucekuus yria.
KBanparypa kpyra. YnBoenue ky6a. Mcropus uncna s. 3omoroe ceuenue. «Hauana» EBknupa. JI.
Oinep. H. W. JlobaueBckuii. MicTopus nsaToro nocrynara.

Codwuzmebl, mapamoKCHI.
Peszeps spemenu — 55 u

V1. TemaTuyeckoe NJIAHUPOBAHUE U BU/IbI 1eSITEIbHOCTH YYALUXCS.
MareMaTHKa

YpoBeHb o0yuenusi: 0a30OBBI.

®opMbI OPraHn3anuM y4eOGHOro npoiuecca:

UH/IMBUyalIbHBIE, TPYIIOBHIE, (PPOHTAIIBHBIE,

KJIACCHBIE M BHEKJIACCHBIE.

DopMbI KOHTPOJIA:

camocTosITeNIbHAs paboTa, MaTeMaTWYeCKUH AMKTAHT, KOHTpOJbHAas paboTa, YCTHBIA OIpoC,
MUCHMEHHBIA OMpPOC, TECTUPOBAaHHUE, MpPaKTUUecKas paboTa, MHAUBUAYaJbHBIC 3a/laHUs, PELICHUE
3azad.
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Cucrema OICHUBAHUA: TpaAUITHOHHA.

Conepmaﬂne yqeﬁnoro KypcCa o MaTeéeMaTuKe NJisd 5 xaacca

5 yacoB B Heaemto, Becero 170 yacos.
Konrtpoabsnbix pador 14
Cooeprcanue

1. HatypajbHble YnCIa U HIKAJIBI. 14 yacos

OO6o3HaueHue W CpaBHEHHE HaTypalbHbIX ymcen. Otpe3ok. JlnmHa orpeska. TpeyronbHUK.
[lnockocts. Ilpsmas. Jlyu. Illkansl u koopauHathl. JIMHEHHbIEe nuarpaMmbl. Perenue
KOMOWHATOPHBIX 33/1a4.

Ocnognas yenb. CuUCTEeMaTHU3UPOBATh M OOOOIIMTH CBEJIEHUS O HATypalbHBIX YHUCIAX,
MOJIyYEHHBIC B HAYAJIBHOW IIIKOJIE; 3aKPEMUTh HABBIKH MOCTPOCHUSI U M3MEPEHHs OTPE3KOB. BBecTn
MOHATHE KOOPAUHATHOIO JIy4a, €IMHUYHOTO OTPe3Ka M KOOPAMWHATHI TOUkH. POpMUPOBATH YMEHUE
CTPOUTHh KOOPAMHATHBIA JIyd W OTMEYaTh Ha HEM 3aJaHHble YKCIa, Ha3blBaTh YHUCIIO,
COOTBETCTBYIOIIEE JAHHOMY [EJICHHI0O Ha KOOpPAMHATHOM Jy4ye. HayuuTh wHCIONB30BaTh
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUICCKOMN JCSITEITLHOCTH U TIOBCETHEBHOM JKU3HHU.
Koumponvnas paboma Ne 1 no meme: « Hamypanvhsie uucia u wkaivl».

2. C10xeHHe U BBIYMTAHUE HATYPaJbHBIX ynuced. 20 yacos

CnoxeHue M BbIUMTAHUE HATYpPaJIbHBIX 4YMCEN, MX CBoicTBa. UucinoBble U OyKBEHHBIE
BbIpaxeHus. PelieHne MuHeHbIX ypaBHeHul. Pelienne koMOMHATOPHBIX 3a1ad.

OcHogénas yenv. 3aKpenuTh U pa3BUTh HABBIKU CJIOKEHUS U BBIUMTAHUS HATypaJIbHBIX YHCEI.
Hauunath anre6pandeckyro MoJroTOBKY: COCTaBICHNE OYKBEHHBIX BBIPAXKEHUH MO YCIOBHIO 3a/1a4H,
peuleHue ypaBHEHHWH Ha OCHOBE 3aBHCHUMOCTH MEXAy KOMIIOHEHTaMu jaelctBui. Hayuuts
UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUA M YMEHHs B NMPAKTHUECKOW JEATENIbHOCTU U MOBCEIHEBHON
KU3HU.

Konmponvnasa paboma Ne 2 no meme: «Cnodwcenue u ebiuumanue HamypaibHuIX YUcey.
Konmponvnas paboma Ne 3 no meme: « Ypaenenue».

3. YMHOKeHUe U JIeJIeHHe HATYPaJIbHBIX Yncesl. 22 yaca

YMHOXEHUE U JeJIEHUE HATypalbHbIX 4YHCEN, CBOWCTBA YMHOXEHHA. YIIPOILEHUE
BbIpaxkeHui. [lopsaok BeimonHenus nerctBuil. KBagpar u ky0 uucna. Cuctemarusanusi ¥ MOJCUET
UMEIOIINXCS JAHHBIX B BUJI€ YaCTOTHBIX TAOJHII U uarpamMm. Perienue TeKCTOBBIX 3ajau.

OcHognas yenv. 3aKpeNnuTh U Pa3BUTh HaBBIKM apU(PMETHUECKUX JIEHCTBUI ¢ HATYpaJbHBIMU
yuciaaMd. BBecTH moOHATHS KBajpaTa M KyOa uucia. COBEpIIEHCTBOBATH HABBIKM 110 DPEILICHUIO
YpPAaBHEHNI Ha OCHOBE 3aBHCHUMOCTH MEXJy KOMIIOHEHTAMM JEHCTBHN. Pa3BuUBaTh yMeHHE pemiaTh
TEKCTOBBIE 3adaud. Ilo3HaKOMUTB C pelIeHHEeM 3aJad ¢ IOMOIUBIK ypaBHeHMH. Hayuuts
HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUUYECKOW N1€ATEIbHOCTH U MOBCETHEBHOM
KU3HHU.

Konmponvnas paboma Ne 4 no meme: « YmHoowcenue u oenenue HamypaibHblX YUCeLy.
Koumponvnas paboma Ne5 no meme « Ynpowenue gvipasicenuiiy.

4. Inomwaan u 00béMbI. 13 4yacos

Boruncnenus no dopmynam. I[Tnomans. Ilnomans npsimoyroibHuka. EquHUIBI M3MepeHUs
wiomaznei. Cronbuateie auarpamMmel. [IpsmoyronpHbii  mapamuienenunen. OO0bembl. OO0beM
IIPSIMOYTOJIBHOTO ITapaJuICIICIIUIIE1A.

Ocnosnas yenv. PacmiupuTh NpPEACTABICHUS YYalIMXCS 00 H3MEPEHUH T'E€OMETPUUYECKHUX
BEIMYMH Ha NpHUMEpE BBIYMCIECHUS IUIOmAaAed M 0O0BEMOB M CHUCTEMaTHU3UPOBATh W3BECTHBIE UM
CBelIEHUS O eqUHMIAX u3MepeHus. OTpadaTbBaTh HABBIKM BBIYUCICHHS 110 (JOpMyJIaM NP PELICHUU
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reoMeTpUUYecKuX 3a1ad. GopMUpOBaTh 3HAHUSI OCHOBHBIX SAMHHII U3MEPECHHSI U YMEHUS MEePEHTH OT
OHUX CIWUHHMI] K JIPYyTMM B COOTBETCTBHM C YCJIOBHEM 3agadd. HayduTh UCIOIB30BaTh
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON JACSITETLHOCTU U TIOBCETHEBHOM KU3HHU.
Konmponvnas paboma No6 no meme «llnowaou u oo6vemoiy.

5. O0bIKHOBEHHBIE APOOH. 25 yacoB

OxpyxHOCTb U Kpyr. OOBIKHOBEHHBIE JIpoOH. HaxokeHne 4yacTu OT LENOro U LENOTo 10
ero yactu. CpaBHEHME, CJIOKEHHE U BBIYMTAHHE OOBIKHOBEHHBIX JpOoOe€il ¢ OJMHAKOBBIMU
3HameHaremsiMu. Cmemanuble yncna. CloKeHne U BBIYMTAaHHE CMELIaHHBIX uncel. [IpakTudeckas
pabota no cobopy, OpraHu3aluy 1 MOJCUYETy JaHHBIX. Perenne KoMOMHATOPHBIX 3a/1au.

Ocnoeénas yenv. [103HaAKOMUTD ydallluXcsl ¢ NOHIATHEM ApoOU B 00BEME, TOCTaTOUHOM JUIS
BBEJICHUSI JECATUYHBIX JpoOeii. dopmupoBaTh yMEHHS CpaBHUBaTh ApoOM C OJMHAKOBBIMU
3HaMEHATEeISIMU; BBIJCTATH LENYI0 4acTh HENMPAaBUIBHON ApoOu; pemaTh TPU OCHOBHBIC 3a/laud Ha
npobu. Hayuuth ucnonp30BaTh NpUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECKON JIEATEIbHOCTH U
ITOBCEJHEBHOM KU3HH.

Koumponvnas paboma Ne 7 no meme: « ObvikHoGeHHbLE OPOOU».
Konmponvnas paboma Ne8 no meme: «Cnoocenue u eviyumauue opobeti ¢ 0OUHAKOBLIMU
SHAMEHamenAMUY.

6. JdecsaTuuHblie Apoou. CiiokeHHe M BbIYMTAHUE AeCATHYHBIX podeii. 16 yacoB

Hecsituunas apoOb. CpaBHEHUE, OKPYIJIEHUE, CIOKEHUE U BBIYMTAHUE JAECCATUYHBIX APOOEH.
Pemennie koMOMHATOPHBIX 3a/1a4. PelnlieHue TeKCTOBBIX 3a/1a4.

Ocnosnas  yenv. BpipaboTarh yMeHHS 4YHWTaTh, 3alMChIBATh, CPABHHUBATH, OKPYIJISTh
JeCSITUUHBIE JPOOH, BBHIMONHATH CIIOXKEHHWE W BBIYUTAHHE JECATHYHBIX Apobeil. BripabGaTwiBaTh
yYMEHHE pellaTh TEKCTOBbIE 33Jaud. BBecTH MOHATHE MPUOIMKEHHOrO 3HaueHus uucia. Hayuutsb
HCIOJIb30BaTh MPUOOPETCHHBIE 3HAHKS U YMEHHUS B MPAKTHUYECKOW NEATEIHHOCTH U TMOBCETHEBHOM
KU3HH.

Koumponvnasa paboma Ne 9 no meme: «/Jecamuunvie Opobu. CrnodiceHue u @vlyumarue
decamuunbix Opooetiy.

7. YMHO:KeHUE U J1eJieHHne TecATUYHBIX Apodeil. 23 yaca

YMHOXKEHUE U JeNeHue NeCATHUHbIX Apobei. CpeqHee apupMETHUECKOE HECKOIbKUX YHCEIL.
Pemenne TekcTOBBIX 3amad. PemreHne komMOWHATOpHBIX 3amad. CpeaHee 3HAYCHHE M MOJA Kak
XapaKTePUCTHKU COBOKYMTHOCTH YHCIOBBIX TAHHBIX.

Ocnosnas yenv. BeipaboTaTh YMEHUST YMHOXKATh M JCJHUTH JCCATUYHBIC IPOOH, BHITIOTHATH
3aJlaHusl Ha BCE JCWCTBHUS C HATYpPalbHBIMH YHCIAMH W JECATHYHBIMH Apobsimu. HayduTtsb
HCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHKS U YMCHHS B MPAKTHYCCKOH JIEATEIIPHOCTH W TOBCEIHCBHOM
KU3HU.

Konmponvnas paboma NelO) no meme «YmHnoorcenue u Oenenue Oecamuunvix Opobell HA
HamypanvHbie YUCIay.

Konmponvnas paboma Ne 11 no meme: « Ymrnoowcenue u denenue oecamuunvlx Opoodeiiy.

8. UHCTpYyMeHTHI /15l BHIYMCJIEHN U u3MepeHuii. 19 yacos

HauanbHble cBeleHNs O BBIYMCICHUAX Ha KanbKyssTope. [Iponentsl. Haxoxaenue npouenra
OT BEJIMYMHBI, BEJIMYMHBI IO €€ MpOLEHTYy. Yroia. TpeyronbHuk. Bemmumna yrma. EnuHune
n3Mepenuss yrioB. Msmepenue yrios. IlocTpoenuwe yrna 3agaHHON BenuuuHbl. Kpyrossle
auarpaMmsl. PerieHre KoMOMHATOPHBIX 3a7ad.

Ocnosnas yenv. ChopMupoBaTh YMEHHMS pelIaTh NPOCTEHIIHME 3aJaud Ha MPOICHTHI,
BBINOJIHATh [OCTPOEHHE U H3MepeHue yrioB. Ilpomomkare paboTy IO pacno3HABAHUIO U
n300pakeHNI0 reoMerpudeckux ¢uryp. Ilo3HaKOMHTBH € KpYroBbIMH Auarpammamu. HayduuTts
UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUA M YMEHHs B NPAKTHUECKOW NEATEIIbHOCTU M MOBCEAHEBHOM
KU3HMU.
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Koumponvnas paboma Ne 12no meme: «lIpoyenmuoly.
Konmponvnas paboma Ne 13 no meme: « ncmpymenmot 015 8bI4UCTIEHUL U USMEPEHULY.

9. Utorosoe noBropeHue. 18 4yacom
OcnosHas yensv. IloBTOpUTH, 3aKpenuTh, 00001mMTH 0OcHOBHBIE 3YH, monxydeHHbIe B 5 Kinacce.
Konmponvnas paboma Nel4 ( Umoeosas paboma 3a Kypc 5 knacca).

OnucarenbHas cratucTuka. BepositHocTs. KomOuHaTopuka.

(Cooeparcanue pasdena 6600Umcs no mepe u3yyeHus: Opyeux 60npocos.)

[IpenacraBnenne naHHBIX B BuAe Tabmun, auarpamm. IlpeacTtaBieHue o BBIOOPOYHOM
HUCCIICA0OBAaHUN.

Pemenne koMOMHATOPHBIX 3a7a4 iepedbopom BapuanToB. [lepecraHoBkH U akTOpHAI.

[Tpumeps! penieHns KOMOMHATOPHBIX 3a/1a4: Iepedop BapuaHTOB, IEPECTaHOBKH, (hakTOpHal.

B x00e uzyuenus memovi 06yuarowuecs 0014cHbl

3HaTh:

- IOHATHUS BEPOSTHOCTH, CPEAHETO apU(PMETHIECKOT0, MOJIBI, (pakTOpHaa.

YMeTs:

-M3BJICKaTh WH(GOPMAIMI0O W3 TAOMUI] W JWarpamMM, BBIIOJHATH BBIYHCICHUS IO TAOIMYIHBIM
JAaHHBIM, CPAaBHUBATh BEJIMYMHBI, HAXOUTh HAUOOIBIIIEe U HAUMEHbBIIIEE 3HAYCHUS U JIP.

- BBINIOJIHATE COOp WHGOpPMAIMU B HECIOXKHBIX CIy4asX, MPEICTaBISTh WHPOPMAIUIO B BUIC
Ta0JIMIl ¥ IUarpaMM, B TOM YHCIIE C IOMOIIBI0 KOMITBIOTEPHBIX MPOTrpamMm

-BBIOMPATHh KOMOMHAIIMH, OTBEUYAIOIINE 33/IaHHBIM YCIIOBUSM,

- pemaTth npocTeiire KOMOMHATOPHBIE 3a/1a4l

TemaTn4veckoe IJIAHUPOBAHHUE IO MATEMATHKE 5 kaacc.

Kou-
o Conep:xxanue y4yeOHOro|XapakTepuCTHKA OCHOBHBIX BH/I0B 1€ATEIbHOCTH YYEHHKA
yacop |MATEpHAIA (Ha ypoBHe y4eOHBIX NeHCTBHH)
1. HarypanbHble yncja u mkajabl (14 gacos).
OnucpIBaTh CBOMCTBA HATYPAIBHOTO psfa.
0603HAYCHIE YuTtaTh W 3amUCHIBAaTh HATYpajbHBIE YHCIIA, CPAaBHHUBATH U
2 HATYPaJTbHBIX YHCEL. YHOpANOINBATD HX.
PemmeHie BbINOJIHATL ~ BBIYUCICHUS _©  HATYPAILHBIMA  HCIAMH;
KOMGOHHATODHBIX 3aay. | BPITMCTATH 3HAUCHUA CTeneHeH.
YepTUTh OTPE30K MO JAHHBIM JBYM TOYKAM W Ha3bIBaTh €roO,
U3MEpATh M CpPaBHUBATh OTPE3KM C TOMOIIBIO IHUPKYJI,
3 Otpesok. JimuHa oTpeska. |HAXOMUT UIMHY OTPE3KA C MOMOIMIBIO TMHCHKHI M BBIMHCIICHHUI.
TpeyronbHUK. CTpouTh TpeyroibHUK, O00O3HAYaTh €ro CTOPOHBI U BEPIIMHBI,
OOBSICHATBH, UeM OTIMYACTCS TpsAMasi OT OTPE3Ka, YEPTUTH €€ U
3 [T10CKOCTh, IpsiMast, JyH. 0003HaYAT.
AHaTU3MPOBATh u OCMBICJTHBATh TEKCT 3aa4m,
nepeopMyIHpoBaTh  YCIOBHS, U3BIEKATh  HEOOXOIUMYIO
[IIxael 1 KOOPAVHATBI.
2 P nH(pOpPMaLIMIO, MOJEINPOBATh YCJIOBUS C TIOMOIIBIO CXEM,
Jlumeitnpie quarpamvpr, |PACYHKOB,  PEQJIBHBIX  MPEIMETOB;  CTPOMTb  JIOTHYECKYIO
LENOYKY pacCyKIEHUI; KPUTHUYECKU OLICHWBATH IMOJIyYEHHBIH
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MenbI1me Ui OOJIbIIIE.

KonTtponbnas pabora Nel

Ananuz KOHTPOJIbHOU

paboTHI.

OTBET, TMPOBEPATH OTBET Ha COOTBETCTBHE
Pacno3snaBat, Ha  dYeprexax, pHCYHKax H
reoMerpuueckue Gurypsl, Konpurypamuu Guryp.
M300pakaTh reoMeTprudeckue GUTryphbl Ha KIETYaToi Oymare.
H3MepATH U CpaBHUBATH OTPE3KH .

BbipaxaTs OJJHM €AMHUIBI U3MEPEHUS [UTUH Yepe3 Ipyrue
OnpenensTh LeHy JeJIeHUs IIKabl.
CrpouTh Kbl C [OMOIMIbIO
OTPE3KOB.

Haxoauth KOOpAWHATHEI TOYEK W CTPOUTh TOYKH 1O UX
KOOpJMHATaM.

PemaTs koMOWHATOpHBIE 3a7a4ydl IEpeOOPOM BapHAHTOB.
IIpencraBasaTh naHHbIC B BUE TaOIHIl U AUArpaMM; U3BJICKaTh
UH(POPMALIKIO U3 TAOIHIl ¥ TUATPAMM.

YCIIOBHIO.
MOJIETSX

BBI6p AdHHbIX CIUMHHUYHBIX

2. CnoxeHue U BLIYMTAHHE HATYPAJIbHBIX Yyuces (20 yaco).

CnoxeHue HaTypaibHBIX
YyCcesl U €ro CBOMCTBA.

Brrauranue.
Pemenne
KOMOMHATOPHBIX 33]1a4.

YucnoBele U OyKBEHHBIE
BBIPAKEHUSI.

bykBeHHas 3aIUCh
CBOMCTB  CJIIOXKEHUA U
BBIYMTAHMS.

KonTponbhast padorta Ne2

AHanu3
paboTHI.

KOHTPOJIBHOU

VYpaBHeHue.

KonTponbnas padota Ne3

Ananuz KOHTPOJIbHOU

paboTHI.

BbInoiHATL ~ BBIUKCIEGHUS C  HATypalIbHBIMH  YHUCJIAMHU;
BBIYHUCIIATH CYMMY M HEU3BECTHBIE ClIaraéMble, €CJId U3BECTEH
pe3ynbTaT CJIOXKEHHUS U JAPYyroe cllaraéMoe, HCIO0Ib30BaTh
CBOICTBA CJI0KEHUA JIJIs YIIPOILLICHUS BBIYUCICHHIA.
Haxoauth 1yiMHYy OTpe3Ka Mo €ro 4acTsIM U 4acTh OTpe3Ka, 3Has
BEJIMYMHY BCETrO OTpe3Ka WU APYTrMX €ro 4acTted, MNepumeTrp
MHOT'OYTOJIbHHUKA.
Pemarsb 3a1a4um, UCNONIB3Ys IEUCTBUS CIOKEHHUS.
PacknagpiBaTh uyuCiO MO paspsaaM U HaoOOPOT, BBHIMOTHATH
CIIOKEHHE YHCeNl B CKOOKax.
BoImoJIHATL JEHCTBUS BBIUMTAHUS, HCIIOJIB30BaTh CBOMCTBA
BBIYUTAHUS JJIS YIPOIICHUS BHIYUTAHUSI.
Yurarth ¥ 3aMUCHIBATh YKCIIOBBIE BBIPAXKEHHUS, HAXOJUTh
3HAYEHMsI BBIPAKCHUM, 3aNMCHIBATh PEIICHUs 3a/Jadyd B BUJIE
YHCIOBBIX HJIM OYKBEHHBIX BBIPAKEHUH.
BoruucjasaTs 4ucioBoe 3HaU€HHE OYKBEHHOTO BBIPXXECHHS MPHU
3aJJaHHBIX 3HAYCHUIX OYKB.

[IpuMeHATh CBOWCTBA CJOXKEHHS W BBIYUTAHUS IS
YIOPOILIEHUS BbIpAXKEHUH.
Pemath ypaBHEHHS — HAXOJUTh €0 KOPHHU, 33/1a4U C TIOMOIIIBIO
YpaBHEHUM.
MoaenupoBaTh HECIOXHbBIE 3aBUCUMOCTH  C
(dbopMyIT; BEITIOTHATH BBIYUCIEHUS TIO (popMymam.
Pemath KoMOMHATOPHBIE 337]a4K TIEPeOOPOM BapHUAHTOB.

MIOMOILIBIO

3. YMHOKeHHe U eJIeHNe HATYPaJbHBIX Yncesa(22 yaca).
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YMHOXKEHNE
HaTypaJbHbIX YHCEI U

€ro CBOMCTBA.
Cucremaruzanus u
MOJCYET UMEHOIUXCS
JTAaHHBIX B BUJIC
YaCTOTHBIX Ta0mul H
JIAarpaMm.

Jenenue.

Jlenenue ¢ ocTaTKoM

KoHntponbhas padora No4

Ananus
paboThL.

KOHTPOJIbHOU

VYipouieHue BbIpaXeHUN.

[Topsinox
JIECUCTBUI.

BBIINIOJIHCHUA

Crenenp uncna. KBagpar
U Ky0 ymcna.

KonrtpomnbHas pabora Ne5

Ananuz
paboThL.

KOHTPOJIBHOU

®opmyIHpoBaTh, 3aMUCHIBATh C IMOMOILBIO OYKB OCHOBHBIE
CBOMCTBA YMHOKCHHS.

®opMyJIMpOBaTh  ONPEIEICHUS  JIEUCTBUA  YMHOXKEHHUS,
MHOXUTENSI,  NPOU3BEACHUS, HEU3BECTHOIO  MHOXKMTEIIA.
3aMeHATh JeiCTBHE YMHOKEHMSI CII0)KEHUEM U Ha000pOT
IlpuMeHATL  CBOMCTBA  yMHOXEHHs I YIPOLICHUSA
BBIYHCIICHU.

@opMyIMpoBaTh ONpPEAEIECHUs AEJINUTENs, 1E€IMMOr0, YaCTHOTO,
HEIOJIHOT'O YaCTHOIO U OCTaTKa.

VYipouars Belpa)ke€HuUs, peliaTb ypaBHEHHUS.
BbINOJHATL  BBIYMCIEHUS C  HATypaJbHBIMU
BBIUMCIIAT 3HAUEHUS CTEIIEHEH.

YHCJIaMH,

Haxoauts neiicTBus IEpBOM U BTOPOU CTYIIEHH B BBIPAKECHHUSIX,

BBITIOJIHATH X, PACCTABJISAA MOPAIOK JICHUCTBHIA.

IIpeacTraBasiTh JaHHBIC B BUJC YaCTOTHBIX TAOJIHII, THATPAMM.

4, Maomaau u 06bembl (13 yacos).

DopMyIIbL.

ITnomans. dopmyna
TJIOIIAN
IIPSAIMOYTOJIBHUKA.
Ennauner A3MEPEHUS
IJIOLIAJEH.

Cronbyarble 1uarpaMMsl.

IIpssMOyTONIBHBIN
napaJuIeIeIUIe .

OO0BEMBI. O0BeM
MPSIMOYTOJIBHOTO

napajuiciacnuicaa.

Kontponbnas padora Ne6

MoaenupoBaTh  HECJIOXHBIE 3aBUCUMOCTHU
(bopMyIT; BBIMOIHATE BEIYUCICHHS 1O (hopMyIIaMm.
AHaJII/I?.I/lpOBaTl) n OCMBIC/JINBATh TEKCT 3a1a4uu,
nepeopMyIMpOBaTh  YCIOBHUS, HU3BJIEKAaTh HEOOXOAMMYIO
MH(OpPMALIMIO, MOJIEIUPOBATh YCJIOBHUS C TIOMOIIBIO CXEM,
PUCYHKOB, pe€ajbHBIX IPEAMETOB; CTPOUTH JIOTUYECKYIO
LEMOYKY PACCYKICHUN; KPUTUYECKH OICHUBAThH IOJYyYECHHBIN
OTBET, IPOBEPATH OTBET HA COOTBETCTBUE YCIOBUIO.
Pacno3HaBare Ha  dYeprexkax, pHUCYHKAX U
reomerpudeckue ¢urypsl. IlpuBoauTe mnpuMeps
reOMETPUUECKUX QUTYpP B OKPYXKAIOIIEM MHpE.
N300pakath reomerpuueckue GUrypbl ¥ UX KOHQUTYpaLUU OT
PYKH U C UCITOJIB30BAHUCM UCPTCIKHBIX NHCTPYMCHTOB.

C IIOMOHIBIO

MOJIE X
aHaJIoroB

BhruucasaTs 0mMAaM  KBaJApaTOB M MPSAMOYTOJBHUKOB,
UCHoNb3ys (GOpPMYIbl  IUIOIIATN KBaJgpara W IUIOHIAJU
MPSIMOYTOJIbHUKA.

BreipakaTh 0HU €TUHUIIEI ©3MEPEHUS TIJIOMIAIN Yepe3 IpyTrHe.
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Ananuz
paboTHI.

KOHTPOJIBHOU

Boeruucasate  00beMbl Ky0a ©U  TPSIMOYTOJBHOTO
napajuielienurnena, HUCIoNb3ys o0bemMa Kyba u  oObema
NPSIMOYTOJIBHOTO TapajuieNenuneia. Beipaxkarb OJTHU €MHHIIBI
U3MepeHus o0beMa yepes Ipyrue.

Pemarts 3amaun Ha HaXOXKACHUE IUIOMIAJCH KBaapaToB H
OpSIMOYTOJIbHUKOB, O00BEMOB KyOOB UM  NPSIMOYTOJBHBIX
napajuieNIeUIe/I0B.

Crpouthb crONOYaThIe AMArpaMMbl; IPUMEHSTH IOJyYCHHBIE
3HaHUS MPH PEIICHUH 3a]1ad.

5. O0bIKHOBEHHBIE IpooH (25 yacoB).

OKpy’>KHOCTb U KpYT.
[TpakTuyeckas pabora 1o
cOopy, OpraHmzanud u
HOJCUETY IaHHBIX.

Homu.  OOBIKHOBEHHBIC

IpoowH.

CpaBHenue 1po0eit.

[IpaBunbHBIE u
HEeNpaBUJIbHbIE TPOOHU.
KonTponbHas pabota
Ne7.

Ananu3 KOHTPOJIBHON
paboTHL.

CroxxeHue W BBIUMTAHUE
Ipobeil ¢ OJMHAKOBBIMU
3HAMCHATEIISIMH.
Pemenue
KOMOMHATOPHBIX 3a]1a4.

Jenenue u npo0du.

CwMenianable yncia.

CnoxeHre W BbIYUTAHUE
CMEIIAaHHBIX YHUCE.

Konrponsnas padora Ne8

AHanu3
paboTHI.

KOHTPOJIBHOM

MopenaupoBath B rpaguuecKoi, MpeaMeTHON (opMe MOHATHS
U CBOWCTBA, CBSI3aHHBIE C MMOHATHEM OOBIKHOBEHHOM IPOOH.
@opMyJIMPOBaTh, 3aMKCHIBATH C IOMOIILI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOW JpoOM, TMpaBuia JEHCTBUH C
OOBIKHOBEHHBIMH IPOOSIMH.
IIpeoOpa3oBbiBaTh OOBIKHOBEHHBIC JpPOOH,
VIIOPSI0YNBATh uX. BrImonHATh BBIYHCIICHUS
OOBIKHOBEHHBIMU JAPOOSIMH.

@opMyJIMPOBATH ONPEICTICHHS MPABIILHBIX, HEITPABWIBHBIX H
CMEIIaHHBIX JPO0Oeii.
YMeTp  CKIIaJbIBATh
3HAMEHATEISIMH.
3anucbIBaTh CMELIAHHOE YKUCIIO B BUJE HEMPaBUWIBHOMN Apo0Ou U
00paTHO. BBIMOMHITH NEHCTBUS C CMEIIAaHHBIMU APOOSMHU.

CpaBHUBATb H
C

(BBIUMTaTH) JpOOM C OJUHAKOBBIMH

BbInoHATHL onepanuu 1Mo cOopy, OpraHU3aluU M IMOJACUETY

JaHHBIX.

Pemath kxoMOWHATOpHBIE 3a/Jaud TEPeOOpPOM BapHAHTOB, C

MOMOIIBIO (haKTopHaa.

6. lecatuunbie 1podu. CjioxkeHHe U BLIYMTAHHE JeCATHYHBIX pooeii. (16 yacos).

JlecsaTrnanas
JIPOOHBIX YUCEIL.

3aIllMCh

Yurath ¥ 3anuchiBaTh JAeciITHYHBbIE npobu. IIpemcraBisaTh
OOBIKHOBEHHBIC APOOU B BHJE JCCATUYHBIX M JECCATHYHBIC B
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CpaBHEHUE JECSITHYHBIX
JIpOOeH.

CrnoxeHre W BBIYMTAHHE
JECATHYHBIX APOOCH.
Pemrenne
KOMOMHATOPHBIX 33]1a4.

[TpubnmxeHHbIe
3Ha4YeHue quce.
OxpyrieHue yuces.

Kontposbnas padora Ne9

Ananus
paboThL.

KOHTPOJIbHOU

BUJIc OOBIKHOBCHHBIX, HAXOAUTh ACCATHYHBIC MPHOIMKECHHS
OOBIKHOBEHHBIX JIpOOEH.

CpaBHUBAaTBL U  YNOPSAJOYUBATH  JCCSATHYHBIE  JIPOOH.
BEITIONTHSATE BBIYUCIICHUS C ICCATUIHBIMU APOOSIMH.
Hcnonb3oBaTh JKBUBAJICHTHBIE MPEICTABICHUS JIPOOHBIX

qucell IPU UX CPAaBHEHUH, ITPU BHIYUCICHUSAX.
BbINOJHATL IPUKUIKY U OLIEHKY B XOZ€ BBIYUCICHUM.
®opMyJIMPOBATH NIPABUIIO OKPYIJIEHUS YHUCE.
AHaJIM3UPOBATH " OCMBICJINBATH TEKCT 3aJa4H,
nepeopMyIHpOBaTh  YCIOBHUS, HU3BIEKaTh HEOOXOIUMYIO
MHPOPMALIMIO, MOJAEIUPOBATH YCIOBUS C IIOMOIIBIO CXEM,
PUCYHKOB, pPEAJIbHBIX IPEIMETOB; CTPOHMTH JIOTMUECKYIO
LIENIOYKY PAaCCYKIEHUH; KPUTHUYECKU OLICHUBATH IOJIyYEHHBIN
OTBET, IPOBEPATH OTBET HA COOTBETCTBUE YCIOBUIO.

PemaTh KoMOMHATOPHBIE 331a4H.

7. YMHOKeHHE U [eJieHHe AeCITHIHBIX Apooeii(23 yaca).

VYMHOXKEHNE TECITUYHBIX
npobeil Ha HaTypajbHbIC
qucIa.

Jenenue JIECATUYIHBIX
npobeil Ha HaTypajbHBIC
qyuca.

KonTponbHas pabota
Nel0.

Ananmuz KOHTPOJIbHOMN
paboThl

VYMHOXKEHNE TEeCITUYHBIX
Ipooeii.

[enenune Ha AECATUYHYIO
IpOOb.

Pemenne
KOMOMHATOPHBIX 3a/1a4.

Cpennee
apudMeTHIECKOE.
CpenHee 3Ha4YeHUE W
Moja KaK
XapaKTEPUCTHUKHU

COBOKYITHOCTH YHCJIOBBIX
TaHHBIX

KonTponbHas pabota

Nell.

DopMyIHPOBATH U JeJeHud
JECATHUYHBIX APOOEH.

®opMyJIMpOBaTh OINpEAEIEHUE CPEIHEro apupMeTuyecKoro
HECKOJIbKUX YHCEIl

BbINOJHATH  BBIUKMCICHUS C  JIECATUYHBIMHU
YMHOXEHUE U JIEIeHNEe AECATUYHBIX APOOeH.
AHAJIM3UPOBATH u OCMBICIIUBATh TEKCT 3a7a4H,
nepeopMyaHpoBaTh  YCJIOBHS, HW3BJIEKaTh HEOOXOIUMYIO
uH(pOpMaIKI0, MOJEITHPOBATH YCIOBHS C TIOMOIIBIO CXEM,
PUCYHKOB, pe€aJbHBIX [PEIAMETOB; CTPOUTH JIOTUYECKYIO
LEMOYKY PaCCYKICHHUI; KPUTHYECKH OUEHUBATH IOJTYYCHHBIN
OTBET, IIPOBEPATH OTBET HA COOTBETCTBUE YCIIOBHUIO.

PemaTh koMOMHATOPHBIE 337241 TEPEOOPOB BAPUAHTOB.
HaxoauTs CpeHIO0 CKOPOCTh JABUKEHHUS, CPEIHEE 3HAUCHUE U
MOJAY; CPAaBHUBATh BEIWYMHBI, HAXOJWTh HaWOOJbBIIEE U

HaMMCHBIIICC 3HAYCHUC.

OIpCACICHUA  YMHOXCHUA

JPOOSIMHU:
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Ananuz
paboThI

KOHTpPOJIBHOU

8. MHCTpYMeHTBI /Il BbIYUCIeHU 1 n3mepenuii (19 yacoB).

MUKpOKAIBKYIISTOP.

IIponeHTHI.

KonTponbhas
Nel2

pabora

Ananuz
paboTHI.

KOHTPOJIBHOU

VYrou: IpsAMON u
Pa3BEPHYTHIM.
UYeprexHbIN

TPEYTrOJIbHUK.

N3mepenue
Tpancnioptup.
Pemenue
KOMOHMHATOPHBIX 33]1a4.

YIJIOB.

Kpyrossle quarpaMmsl.

KonTponbHas pabota
Nel3

Ananuz KOHTPOJIbHOU
paboTHI.

OO0BsICHATH, KaK BBOAMTH B MHUKPOKAJIBKYJISATOP HAaTypajbHOE
YUCII0, JECATUYHYIO IpoOb. BbINONHATE onepanuu Ha
MUKPOKAJIbKYJISTOpE.

O0bsACHATH, YTO Takoe NpoueHT. IIpenacTaBiasTh NpPOLEHT B
BU/JIE 1po0elt U 1poOu B BUE MTPOLIEHTOB.

OcymecTBiasaTs nouck uHpopmanuu (B CMU), conepkarieit
JTAaHHbIE, BEIPAKEHHBIE B MPOLIEHTAX, HHTEPIPETUPOBATD UX.
PemaTp 331241 Ha NPOLEHTHI U ApoOu (B TOM YUCIIE 3a/1a4d U3

peabHOM  TPAKTUKH), HCHOJIB3yd NpH  HEOOXOAMMOCTH
KaJbKYJIATOP.

@opmyMpoOBaTh ONpPEIEICHUS YIJa, BUJIIBI YIJIOB, 3JIEMEHTHI
VTJIOB.

YMeThb U3MepsATh YIUIbI C IOMOIIBIO TPAHCIIOPTHPA
3HaTh, YTO Ha3bIBAIOT OMCCEKTPUCOH yria.

YMeTb 4uTaTh U CTPOUTH KPYTOBBIE JUArPaMMBbl.
PemaTs koMOMHATOpHBIE 33]]a4u TIepeOOPOM BapHAHTOB.

9.UToroBoe nmoBTOPEHME.

(18uacoB)

CrnoxeHne W BBIYMTaHHE
HATypaJIbHBIX YHCEIL.
Hecaruunblie apo0u.

IIpoueHTBL.

Pewienne ypaBHeHUN.

Penrenue 3az1aq c
MOMOILIbIO YPAaBHEHUM.
KontponbHas pabota
Nel4 (uTorosas)

Ananus KOHTPOJIbHOU
paboTHI.

3HaTh MaTepua, U3y4eHHbIN B Kypce MaTEMATHUKH 3a 5 Ki1acc
YMeTb NPUMEHSTh OJyYECHHbIE 3HAHUS HA IIPAKTUKE.

YMeThb JIOTUYECKH MBICIUTH, OTCTAUBATh CBOIO TOYKY 3pEHUA U
BBICITYIIIMBATh MHEHUE IPYTUX, pa00OTaTh B KOMaH/E.
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1 HTOroBslil ypok.

170 HToro

Tpeobosanusn K ypoeHIo n0020mMoBKU
B pesynbpraTe u3ydeHus Kypca MaTEMAaTHKH 5 KJ1acca ydaliuecsl JOJIKHBI:

> NPaBUWIBHO YIOTPEONATh TEPMUHBI, CBSI3aHHBIC C PA3NIUYHBIMH BUJAAMHU YHCET U
croco0aMM MX 3alMCU: LEeNIbHOE, APOOHOE, AeCATUYHAs APOOb, epexo]l OT OJHON (HOPMBI 3aMUCH K
Apyroi (HampuMep, MPOLEHTHl B BHJAE ACCATUYHON JpoOu; BBIACTICHHE IEJIOW YacTH U3
HENpaBUJIBHOM JpoOu); pemaTh TP OCHOBHBIE 33/1a4M Ha Ipo0OH;

> CpaBHUBATh YHWCIA, YMOPAAOYMBATH HAOOPHI YHCEN, MOHUMATh CBS3b OTHOIICHUU
«00JbBIIe», «MEHBIIE» C PACHOJOXKEHHEM TOYEK Ha KOOPAMHATHON NpsSMOMN; HAaXOIUTh CpelHee
apu(METHYECKOE HECKOIBKHIX YHCEIT;

> BBINOJIHATh apU(MeTHUecKue NeHCTBUA C HATypalbHBIMM YMCIAMU M JECATUYHBIMU
JIpOOSIMU; OKPYTJISITh IECATUYHbBIE 1POOU;
> pacrio3HaBaTh Ha 4epTeXax M MOJCIAX TeoMeTpudeckue (QUrypsl (OTpPe3KH, YIJIBI,

TPEYrOJIbHUKH, MHOTOYIOJBHUKH, OKPYXHOCTb, KPYT); M300pa)kaTh yKa3aHHbIE I'€OMETPUUYECKHE
Gburypsl; BIageTh MPaKTUYECKUMH HABBIKAMH HCII0JIb30BAHHS T€OMETPUUYECKHX HHCTPYMEHTOB IS
IIOCTPOEHHUSI U U3MEPEHUS OTPE3KOB U YIJIOB;

> BJIaACTh HaBBIKaMH BBIYUCJICHUSA I10 Q)opMynaM, 3HAaTb OCHOBHLIC CAMHUIBI UBMCPCHUA U
YMETb nepeﬁTn OT OAHUX CAWHUIL] UBMCPCHUA K IPYT'UM B COOTBETCTBUU C YCIIOBUSAMMU 3aa4YH,
> HaxoAUuThb YHCJIOBBIC 3HAYCHUA 6YKB6HH]':>IX BBIpa)KeHHfI.

Hcmonn3o0BaTh HpI/I06peT€HHI)Ie 3HAaHWA U YMCHUS B npaKTqucxoﬁ JCATCIBHOCTH U HOBCGI{H@BHOﬁ
KHN3HU:

Ipru PCIICHUNU HECIOXHBIX MPAKTHYCCKUX paCUYCTHBIX 3aJa4, B TOM YHUCJIC C MCIIOJb30BaAHUCM IIPpU
HCO6XOI[I/IMOCTI/I CIIPpaBOYHBIX MATCPUAJIOB, KAJIBKYJIIATOPA, KOMIIBIOTEPA;

B yCTHOﬁ MPUKUAKE 1 OUCHKE PE3YJIbTATOB BLI‘IHCJIGHPIﬁ;

IIpU MPOBEPKE PE3yJibTaTa BIYHUCIICHUA C UCIIOJIb30BAHUEM PA3JIMIHBIX ITPUCMOB.

Hcnonvsyeman numepamypa.

VYuebuuk « Matematukay . 5 kiaacc. Y4eOHHK 11 0011e00pa30oBaTeIbHbIX YUPEKICHUNA. ABTOPHI:
H.A. Bunenkun, B.M.XKoxos, A.C.UecnokoB, C.W. IlIBapubypa. — M.: «Muemosuna», 2012.
Y4eOHHUK 0OecreunBaeT yCBOGHUE 0053aTeIbHOI0 MUHUMYMA CO/IEp)KaHUsl 00pa3oBaHUs.
Pabouue nporpammel 1o marematuke 5-6 knaccsl- kK YMK H.S.Bunenkuna u ap. Mocksa «BAKO»
2012 ron.

Cocraputenu: H.B.Ilanuna, FO.A.CenaBkuHa.

Pabouas mnporpamma mno marematuke 5 kiacc no yuyeOnuky H.S. Bunenkuna u ap. Boarorpan
«Yunrens» 2012 ron.

CocraButenu: O.C. Ky3nenosa, JI.H. A6o3nosa, I'.A. ®&nopoaa.

6 kaacc
5 yacos B Hexeno, Bcero 170 yacos.
KonTpouabHubix pador 14

Cooeprcanue

1. lexumocTthb ynces — 18 yacos.
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Henurenu u kpatublie. [Ipusnaku aenumoctu Ha 10, Ha 5, u Ha 2. [Ipu3Haku nenumMocTH Ha 9 U Ha
3. Ilpocteie u coctaBHbIC uucia. Pa3nokeHWe Ha MPOCThle MHOXHTENU. HamOonbmmi oOmuid
nenurenb, B3aumHo mpocteie yncna. HanMenbiee ob1iee kpaTHoe.
B x00e uzyuenus memvi 0b6yuarowuecs 0014CHbL:
3HaTh
- OIpeJeNieHre KPaTHOTO U ICTTUTENIs HaTypallbHOTO Yncia
- MPU3HAKU JIETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10
- OIIpeJIeIeHHEe MIPOCTHIX U COCTaBHBIX UUCEI
- ompenencHHe HAWOOJBIIETO OOMIET0 JENUTENs, HAaUMEHBIIEr0 OOIIer0 KPAaTHOTO M B3aMMHO
MIPOCTHIX YHCET
YMmeTb
- HaXOJIUTh JICTUTENN U KpaTHbIE HaTypalIbHbBIX YUCEIl
- Y3HaBaTh MO 3aMKMCH HATYpPAIBHOTO YHCIIa ISTUTHCS JIU OHO Oe3 ocTaTka Ha 2, Ha 3, Ha 5, Ha 9,
Ha 10
- pacKJIabIBaTh YMCJIA HA MMPOCTHIC MHOKHUTEIIH
- HaXOJIUTh HAOOJIBIINI OOIIKI JeTUTENb U HaMEHbIlIee 00I1Iee KpaTHOE JBYX U Oosiee Yrced.
Konmponvnas paboma Nel no meme «/{erumocms uuceny.

2. Cno:xeHue U BbIYMTaHHUe Ipo0deii ¢ pasHbIMH 3HaMeHaTe MU — 19 yaca.

OcHoBHoOe cBoiicTBO aApodu. Cokpamienue npobeii. [IpuBenenne npobeit k 001IeMy 3HAMEHATENIO.
CpaBHeHHe, CIIOKEHHE W BRIYMTAHHUE IPOoOeii ¢ pa3HbIMU 3HaMeHaTenssMu. CI0KeHrEe U BEIYUTAHNE
CMEIIIaHHBIX YHCET.

B x00e uzyuenus memoi 06yuarouuecs 0014cHb

3HaTh

- OCHOBHOE CBOMCTBO /1po0Ou

- OTpe/ieTIeHne HECOKPAaTUMOM IpoOH U COKpalleHueM apoleit

- aJITOPUTM MIPUBEACHUS ApoOeil K 00111eMy 3HaMEHATEII0

- MpaBWJIa CPaBHEHUS, CIOXKEHUS, BBIYUTAHHS JIPOOEi ¢ pa3HbIMH 3HAMEHATEJSIMHU, CIOKEHUS U
BBIYATAHUS CMEIIAHHBIX YHCETT

YMmerb

- COKpaIlaTh Apooun

- HaXOJIUTh TOMOJHUTENbHBIN MHOXXHUTENb K APOOU, MPUBOAUTH JPOOH K 001IeMy 3HAMEHATEII0

- CpPaBHUBATh, CKJIAJIIBATh, BEIYUTATH APOOU C pa3HBIMU 3HAMEHATEIISIMH

- CKJIaJIbIBaTh U BBIUUTATh CMEIIAaHHBIC YK CIIA

Konmponvnas paboma Ne2 no meme: «Cnoxcenue u 6viuumanue Opobeti ¢ pa3HbIMU
3HaMeHamensAMuy.

Koumponvnas paboma Ne3 no meme: « Cnodrcenue u oluumanue CMEULAHHBIX YUCELY.

3. YMHOKeHUe U J1eJieHne 00bIKHOBEHHBIX Ipodeii — 28 yacoB.

YMmHO)eHue npobeit. Haxoxaenue npodu ot uucna. [IpumMeHeHue pacrpeenuTeIbHOro CBOMCTBA
ymMHOXeHHs. B3anmao oOpaTtHbie uncna. Jlenenne. Haxoxxnenue uncna mo ero apoou. poOHbie
BBIPXKEHUSI.

B x00e uzyuenus memwi 0byyarowuecs 00NH*CHbL:

3HaTh

- IpaBUJIa YMHOXKEHUS Ha HAaTypaJlbHOE YUCIIO, ABYX Jpo0eit

- CBOMCTBAa yMHOXKEHHSI Tpooeit

- IpaBUJIa HaXOXKACHUSI IPOOH OT YKCIIa U YKciia 1Mo ero Apodu

- OTIpeieTICHHE B3aUMHO OOPaTHBIX YUCET

- onpeJeNneHrne APOOHbBIX BEIPAKEHUIN

YMmeTb

- YMHOXaTh Ap0oOb Ha HATYPAIbHOE YUCIIO U APOOk Ha APOOH

- IPUMEHSTH PaCIPEISTUTEIHLHOE CBOMCTBO YMHOXKECHHS MPU HAXOXK/ICHUHM 3HAYCHU BBIPAKCHHH
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- 3aMKUCHIBATh YHCIIa 00paTHBIC IPOOH, HATYPAIIbHOMY YHUCITY, CMEIIAHHOMY YHUCITY
- BBIMIOJIHSATH JCJICHUE CMEIIaHHBIX YHCe
- HaXOAUTH APOOH OT YKCIIa U YHUCIA [0 €ro IpooH
Konmponvnas paboma Ne4 no meme: « Ymuooicernue opooetiy.
Koumponvnas paboma Ne5 no meme: «/lenenue opobeir.
4, OTHOmeHus ¥ nponopuuu — 14 yaca.
Otnomenus. IIponopuuu. Ilpsimas m oOpaTHas HPOMOPLMOHATBHBIE 3aBUCUMOCTH. Macmral.
JlivHa OKpY>KHOCTH U Iuiouiaap kpyra. [lap.
B xo00e uzyuenus memol ooyuarouuecs 00NH#CHbI:
3HaTh
- OIIPEZCIICHUE OTHOILIECHUM, IPOIIOPLIUU
- Ha3BaHUS YICHOB MIPOMOPLUU
- (hopMyITUPOBKY OCHOBHOTO CBOMCTBA MPOTIOPLUHT
- OIpEENICHUS MPSMO MPOMOPLUOHATBHBIX M 00paTHO MPOMOPIHOHAIBHBIX BETUYUH
- YTO TaKOe MacITad
- (hopMyIIBI 11 HAXOXKACHUS UTMHBI OKPY>KHOCTH U TIJIOLIAAN Kpyra
- OIpEeJIeNICHUs pajinyca 1apa, AMaMerpa mapa, chepbl
YMerb
- HaXOAMTbh, KAKyl0 YacTh OJHO YHUCIIO COCTaBISET OT JPYIrOro, CKOJbKO MPOLIEHTOB OJHO YHCIIO
COCTaBJISIET OT IPYroro
- MPUMEHSTH OCHOBHOE CBOMCTBO MIPOIOPIIMH TIPU PEIICHUH 3a71a4d U ypaBHECHUI
- IPUBOAUTH IPUMEPHI MIPSIMO MPOMOPLUOHAIBHBIX U 00PATHO MPOMOPIMOHAIBHBIX BETUYHH
- HaXOAWTH 1O (OPMYIJIaM IUIOIIAAb KPyra U JIUHY OKPYKHOCTH
Koumponvnas paboma Ne6 no meme: « OmuouieHus u nponopyuu».
Konmponvnas paboma Ne7 no meme: «Macwmab6. /[nuna okpyscnocmu. Ilnowaow kpyeay.

5. [lonokuTEILHBIE M OTPULIATEIbHBIE YK c/ia — 14 yacos.
Koopaunarst Ha mnpsimoitl. [lpoTuBomosiokHbie yucia. Moayns uucia. CpaBHEHHE YHCET.
H3MmeHeHNE BEIMYMH.
B xo0e uzyuenus memoi ooyuarouuecs 004CHbL:
3HaTh
- OIpeAENICHNUs] KOOPAUHATHOM MPAMOM, KOOPJIMHATHI TOYKH HA MPSAMOUN
- KaKHe Yrciia Ha3bIBAIOTCS IPOTUBOIOJIOKHBIMHU, ETBIMU
- OIpe/eNieHre MOIYJIsl YUCIia U er0 0003HaueHUE
- QJITOPUTM CpPaBHEHUS MOJOKUTEIBHBIX U OTPHUIIATEIIbHBIX YUCEI
YMmeTh
- OTMEYaTh TOYKH C 3aJaHHBIMH KOOPJMHATAMHU Ha TOPU3OHTATHHBIX U BEPTHUKAIBHBIX MPSIMBIX
- HAXOJUTh YKCJIa TPOTUBOIIOIOKHBIE TAHHBIM
- HAXOJUTh MOJIYJIb TOJIOKUTEIBHOTO, OTPUIIATEITLHOTO YHCEI
- CpaBHMBATh MOJIOKHUTEJIbHBIE U OTPULIATEILHBIE YHCTIa
Konmponvnas paboma Ne8 no meme: «Ilonosxcumenvrovle u ompuyameibHvle YUCIAN.

6. CiokeHHe U BbIYMTAHHE MOJIOKUTEIBHBIX M OTPUIIATEIbHBIX Yncesa — 12 yacos.
CnoxxeHue 4Yucell C MOMOUIbI0 KOOPAWHATHOW mpsiMoil. ClOKE€HHE OTPHULATENbHBIX YHCE.
CroxeHune 4ncen ¢ pa3HbIMU 3HaKaMu. Berunranue.
B xo00e usyuenus memol ooyuarowuecs: 00NH#CHbI:
3HaTh
- QUITCOPUTM CJI0KEHUS YHCEII C MOMOILIBI0 KOOPAUHATHOM MPSIMOi1
- PaBWJIA CIOKEHHUSI OTPULATENBHBIX YHCEI U YUCEII C PA3HBIMU 3HAKAMU
- 4TO O3HAYaeT BBIYUTAHHUE OTPHULIATENIBHBIX YHCEJI U KaKUM JEHCTBUEM MOYKHO 3aMEHHTh
BBIYMTAHUE OJTHOTI'O YUCIIA U3 APYTrOro
Ymerp
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- CKJIaJbIBaTh YHCJIA C IIOMOILIBI KOOPAUHATHON MPSAMOM

- BBIIIOJIHAITH CJIOKEHUE OTPULIATEIIBHBIX YHCEI U YUCEN C pa3HBIMU 3HAKAMHU

- BBIYUTATh U3 JIAaHHOT'O YUCJIA JIPYro€ YKCIIO0

Koumponvnas paboma Ne9 no meme: «Croocenue u Guluumanue HNONONCUMETbHBIX U
OMPUYANENILHBIX YUCEN).

7. YMHOKeHUE U 1eJIeHHe MOJI0KUTETIbHBIX U OTPUIIATEIbHBIX Ynce -18 yacoB.
YMmuoxenue. Jlenenue. Pannonansaelie yncna. CBOMCTBA JEUCTBUM € pallMOHATILHBIMU YHCIIAMHU.
B xo00e uzyuenus memoi oOyuarouuecs 00NiCHbL:
3HaTh
- PAaBUJIO YMHOXEHUS JIBYX YMCEJ C Pa3HBIMH 3HAKAMH U JIBYX OTPUIATEIBHBIX YHCEI
- MPaBWIO JCJICHUS OTPHUILIATEIBHOIO YKCJIA HA OTPUIIATEIBHOE M MPABWIO JICJICHHUS 4YHCEl,
HMMEIOIINX pa3HbIe 3HAKU
- OIpEeJIeJICHUE PAIIMOHATBHBIX YHUCEIT
- CBOMCTBA CJIOKEHUS U YMHOKEHUSI PAallUOHATBHBIX YUCEI
YMeTh
- YMHOKaTh YHCJIa C pa3HBIMU 3HAKAMU U OTPHUIIATEIbHBIC YnCa
- ICJIUTHh OTPUIIATEIBLHOE YMCIIO Ha OTPULIATEILHOE
- IETTUTH YUCJIAa C Pa3HBIMU 3HAKAMHU
- MPEJCTABJIATh PAIMOHAIIBHOE YHCIIO B BHJE JICCATUYHOW NpoOU, MO0 B BHUJIIE NMEPUOIUYECKON
npobu
- NPUMEHATh CBOMCTBA JEUCTBUM C pAlMOHAIBHBIMM YMCIAMH TPU HAXOXKICHUM 3HAYCHHI
BBIPA)KCHU I
Koumponvnas paboma NelO) no meme: «Ymuooicenue u OeneHue nOAONCUMENbHBIX U
OMPUYAMENILHBIX YUCEN).

8. Pemienne ypaBHenuii — 16 yacos.
Packpeitue cko6ok. Koaddunuent. [TogoOHbie cnaraembie. Pemenne ypaBHeHUH.
B x00e uzyuenus memwi 0b6yuarowuecs 001x4cHbL:
3HaTh
- IpaBUJIa PaCKPBITUS CKOOOK
- OmIpeJeNieHne YHUCIOBOro Kod(h(PUIIMEHTOM BBhIpasKeHUs
- OTIpe/ICNICHNE MOJOOHBIX ClIaraeMbIX
- aJITOPUTM PEIICHUS JIMHEHHBIX ypaBHEHUN
YMmeTh
- YOPOIIATh BBIPAXKEHUS C MPUMEHEHUEM MPABUI PACKPBITUSI CKOOOK
- YMETh MPUBONTH MTOJO0HBIE CllaracMble
- pemiaTh JHHEHHbIE YpaBHEHUS
Konmponvnas paboma Nell no meme: «Packpvimue ckobox. I[looodnvle cracaemvier
Koumponvnas paboma Nel2 no meme: « Pewenue ypagueHuil.

9. KoopauHaThl Ha IJI0CKOCTH — 14 yacoB.
[lepnennukynspusie npamele. [lapamiensusie npsMele. KoopannatHas miuockocTs. CtonOuaTsie
auarpammsl. ['paduku.
B x00e uzyuenus memwi 06yuarowuecs 0014CHbI:
3HaThb
- OIpeIeNIeHNs IEPIeHIUKYISIPHBIX U MapajIebHbBIX MPSIMBIX
- oTpeieTIeHne KOOPIMHATHOM TIIOCKOCTH, OCel abCIuce U OpAnHAT
YMmeth
- CTPOUTH MEPIEHANKYIISPHBIE U NApAJUIEIbHBIE MPSAMBIE C IIOMOILBIO YEPTEKHOTO TPEYTOJIbHUKA U
TpaHCHOpTHpa
- 1300pakaTh TOUKH C 33/JaHHBIMU KOOPJIUHATAMHU Ha KOOPIMHATHOM MIIOCKOCTH
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- OIPEACINIATh KOOPAUHATHI TOUKU
- CTPOUTH CTOJOUYATHIE AUATPAMMEBI

- CTPOHTD MPOCTEUIINE TPAPUKU

Konmponvnas paboma Nel3 no meme: «Koopounamwi Ha niockocmuy.

10. ATtoroBoe noBTopenue — 17 yacos.
[Tocne moBTOpeHUsI U3yYEHHOT'O MaTepuasa MPOBOIUTCS
uUmoe08as KOHMpovHas paboma Nel4.

OnucaresibHas craTucTuka. BeposirHocts. KomOunaropuka..
(Cooeporcanue pasoena 6600umcs no mepe uzyueHus opyux 60Npocos.)

[Tonatue o cimyyaifHOM ombiTe u coObITHH. JlocTOBEpHOE M HEBO3MOXKHOE COOBITHS. CpaBHEHHE
IIIAHCOB.

[Tpumeps! peneHnss KOMOMHATOPHBIX 3a/1a4: IIepedOp BApUaHTOB, MPABUIIO YMHOKEHUS.

B xo00e uzyuenus memoi obyuarouuecs 00nxicHvL

3HaTh:

- IOHATHE BEPOATHOCTH, IPABUIIO YMHOKEHHUS.

VMmeTs:

-BBINIOJIHATE COOp WMH(OpPMANMKA B HECIOXKHBIX CIIydasx, MPEICTaBIATh HWHPOPMAIUIO B BHJIE

Ta6J'II/II_I H JharpaMm, B TOM 4YHCJIC C IIOMOIIBbIO KOMIIBIOTCPHLBIX 3a1a4;

-IIPUBOAUTH IIPUMEPDbI CJ'Iy‘IEIﬁHHX CO6BITHI>1, JAOCTOBCPHBIX 1 HEBO3MOKHBIX COOBITHH. CpaBHI/IBaTL

IIAHCHI HACTYIUUICHUS! COOBITHH;

-CTPOUTh PEUYEBBIC KOHCTPYKIMHM C HCIOJIb30BAHUEM CIIOBOCOYETAHUH Oosee 6eposamHo,

ManoeeposmHo u 1p.

-BBIIIOJIHATD nepe60p BCCX BO3MOJXHBIX BAPUAHTOB I MNCPECUCTa 00BEKTOB WJIU KOM6HH3HH§I,

BBIJACIATH KOM6I/IHaIII/II/I, OTBCUAIOIKEC 3aJaHHBIM YCJIOBUSM.
Pe3epB Bpemenu- Su.

TemaTn4eckoe IVIAHUPOBAHHUE 110 MAaTEMATUKE 6KJI.

Koa- XapakTepuCcTHKAa OCHOBHBIX BHIAOB JAeATEJIbHOCTH
Coaep:xxanue  yueOHOro

BO y4eHHKA
MarTepuaJa . .

4acos (Ha ypoBHe y4eOHBIX AeHCTBH)

1.Jeaumocthb uuces (184).

2 JlenuTtenu u KpaTHBIE. M3BaexaTy HEOOXOAUMYIO HH(OPMAIIHIO,
CTPOMTH JIOTHYECKYIO I[ETIOUKY PACCyKIACHHI; KPUTHICCKH
2 Tlpusnaku  eMMMOCTH  HA|gyennpate HOJTYYCHHBIH OTBET, OCYIIECTBJISITH
10, na 5 mma 2. CaAMOKOHTPOJIb, IPOBEPSISI OTBET HAa COOTBETCTBHE
[Ipu3naku nenuMocTH Ha 9|YCJIOBHIO.
2 W Ha 3. @®opMyaupoBaTh ONPEICICHHUS JEIUTENs W KPaTHOro,
2 e T — IPOCTOrO 4YHWCIa W COCTaBHOTO 4YHUCIA, CBOMCTBA U
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qucijia.

Pasnoxxenne Ha npocTbie

MHOHTEIIH.
Haunbonpmmii o0mmit
NEJIUTEND. Bzaumuo
MPOCTHIC YHCIIA.
Haumensiiee oO1ee
KpaTHoeE.

Kontposbnas pabora Nel

Ananus KOHTPOJIbHOM

paboTHLI.

MPU3HAKH JEITUMOCTH.
Jloka3pIBaTh U ONMPOBEPraTh C TIOMOIIBIO KOHTPIIPHUMEPOB
YTBEPXKJIACHHUS O JeIMMOCTH 4uces. KiraccupuuupoBarh
HaTypaJIbHBIE Yncia (YETHBIC U HEUETHBIC, TI0 OCTaTKaM OT
JeIeHUs Ha 3 U T. 11.).

2.CiokeHMe ¥ BbIYUTaHUe Apo0eii ¢ pa3HbIMM 3HAMeHaTeassMu (194).

OcCHOBHOE CBOMCTBO JIpoOH.

Cokpaienue apooei.

[IpuBenenue  mpobeit
o01ieMy 3HaMeHaTelo.

K

CpaBHenue,
BBIYUTAHUE

CIIO)KEHUE W
opobeit ¢
pa3HBIMU 3HAMEHATEIISIMHU.

KontponbHas padora Ne2

AHnanus
paloThI.

KOHTPOJIBHOU

CnoxxeHne HW BbIUMTAaHHC
CMCHIIaHHBIX YHCCII.

KonrtponsHas padora Ne3

Ananus KOHTPOJIbHON

paboTHI.

Mogenuposath B TpaduUecKkoi, mpeaMeTHoW Qopme To-
HSTHS U CBOICTBA, CBA3aHHBIE C IOHSATUEM OOBIKHOBEHHOM
JpooH.

®opMyJINPOBaTh, 3AIUCHIBATD ¢ 70MOLb/0 yKE
OCHOBHOE CBOMCTBO OOBIKHOBEHHOW JpoOM, IpaBHia
NeNCTBUI ¢ 0OBIKHOBEHHBIMU APOOSIMH.

Mpeobpasosbieate OOBIKHOBEHHbIE JApOOM, CPaBHUBATh WU
YIOPA0OYMBATh HX. BbiNonHsTh BBIYUCIEHHS C OOBIKHOBEH-
HBIMH IpOOSIMHU.

CTpouTb JIOTHYECKYIO LIETIOUKY PACCyKICHHM; KPUTHUECKU
oueHnBaTh ITOJIYYEHHBII OTBET, OCyw,ecTBNATL CAMOKOHTPOJIb,
MIPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBHUIO.

MposoauTs HECIIOKHBIE HCCIIEOBAHUS, CBSI3aHHBIE CO
CBOMCTBaMM JpPOOHBIX 4YHUCEIN, ONUpPasCh Ha YHCIOBBIE
(B c

KaJIbKYJSITOpa, KOMIBIOTEPA)

OKCIICPUMCEHTBIL TOM  YHCIIC HUCITIOJIB30BaAHNEM

3.YMHOXkeHHeE U ejieHHe 00bIKHOBEHHBIX Apodeil (284).

YMHO)KEHUE IpoOei.

Haxoxnaenne apobu oOT
quca.

IIpumeHeHue
pacnpeaeIuTeIbHOTO

CBOMCTBA YMHOKCHUSL.

KonrtponsHas padora Ne4

(I)OpMyJII/IPOBaTL, 3aIUCBIBATD ¢ nomoujbr0 OykB
MpaBujia ACUCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMH.

Mpeobpazossieats OOBIKHOBEHHBIE JPOOH.

BbinonHsTs BEIYUCIICHHS ¢ OOBIKHOBEHHBIMU JPOOSIMH.
MNpeacTaensts OOBIKHOBEHHBIE APOOU B BUJE JECATUYHBIX U
JECATUYHBIC B BUJIC OOBIKHOBEHHBIX; HaxoauTh JICCATHUYHBIC
pUOIMKEHUST OOBIKHOBEHHBIX APOOEii.

Ucnone3oeaTte OKBUBAJICHTHBIC IIPCACTABICHUA IIpOGHBIX
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1 Amnamns KOHTPOJIbHOM | YHCEII IPU UX CPABHEHUH, NP BBIYUCICHUSX.
pa60TBI- AHanusumpoBaTb U ocmbiciuBaTh TEKCT  3aJladyd, nepe-

2 BzaumuO 00paTHbIe uncna. |$OPMynMposath  yCIIOBHE, W3BnekaTh HEOOXOAMMYIO UH-

4 T (dhopmaruio, crpouts JOTHYECKYIO LIETIOUYKY PACCYXKICHUM;
KPUTHYECKH OueHUBaTb TIOJIYYECHHBIM OTBET, OCYWECTBAATH

4 Haxoxaenne [ucna 1o ero CaMOKOHTpOJIb, MpPOBEpPsAsI OTBET HA COOTBETCTBUE

Apobu. YCJIOBHIO.

2 JpoOHEIE BEIPaKEHHUSL. MposoanTts HECIOXKHBIE HMCCICOOBAHUSA, CBSI3aHHBIE CO

1 KourposbHas paGora Ne5 CBOMCTBaMM JIpOOHBIX YHCEJ, OINUPAsChb Ha YHUCIIOBbBIC

| 9KCIICPUMEHTBI (B TOM 4YHCl€ C HCIOJb30BAaHUEM

1 AHanms KOHTPOJILHOH KaJIbKYJIATOPa, KOMIIBIOTEPA)

paboTHI.
4.0tHomeHus u nponopunu (144).

5 O THOLLCHILSL MpuBoauTb TMPUMEPHI HKCIOJIb30BAaHHWS OTHOLICHWM Ha
MpaKTHUKE.

2 TTponopiyu. Pemath 3amauum Ha MPOIEHTHI W JIpoOU (B TOM YHCIIC
3a/1aud = U3 pEAIbHOW TPAKTHUKH), UCIOJIB3Ys IpH

Hpsmas = obparHas HEOOXOIUMOCTH KaJbKYJISTOP; HCIOJb30BaTh MOHSATHUS

2 TpOTOPIHOHATILHRIC otHoweHua U npornopyny IIPU PCIICHUHU 3a/1a4.

3aBHCHMOCTH.
AHaﬂVI3VIDOBa.Tb u OCMbIC/IUBATDb TCKCT 33.,[[3‘11/1, nepe-

1 Koutponbras padota Ne6 | 4oy nuposars YCJIOBHE, u3BnekaTh HEOOXOIMMYIO HH-

1 Ananus KOHTPOJIBHOM | popMalinio, mogenvposats YCIOBHE C TIOMOIIBIO CXEM, PH-

paboTHI. CYHKOB, p€aJlbHBIX IIPEAMETOB; cTpouTh JIOTUYECKYIO

1 Macirab. LETIOYKY pacCyXJIeHUM; KPUTHYECKH oueHMBaTh

JIiMHA  OKPYXHOCTH W MOJTYYEHHBIN OTBET, ocywwecTBnsTs CAMOKOHTPOJIb, POBEPSS

2 [IOMA/Tb KPYTa. OTBET Ha COOTBETCTBUE YCIIOBHIO.

Mposoauts HECIOXKHBIC HCCICIOBAaHUS, CBS3aHHBIE CO

1 Iap. CBOMCTBaMH JPOOHBIX YHUCEN, ONUPasICh Ha YHCIOBBIC

2 Kontponbnas pabora Ne7  [skcmepuMeHTHl (B TOM  4YHCIE€ € HMCHOJIB30BAHUEM
KaJIbKYJIATOPa, KOMIBIOTEPA).

BpruncJasaThs UIMHY OKPYKHOCTH U IUIOLIAAb KPyra.
AHATH3 KOHTPOBHOI | BbIPakaTh OTHY SIMHUIIBI H3MEPCHHS Yepe3 IpyTHe.

1 paGoTHL. Hcnonb30BaTh  KOMIBIOTEPHOE  MOJCIHPOBAHUE U
SKCIEPUMEHT ISl U3YYEHHS CBOWCTB T'€OMETPUUYECKHUX
00BEKTOB.

S5.11os0xuTENbHBbIE U OTPULATEIbHBIE Yncaa (144).

2 KOOPIHEATEI Ha IPIMOR. MpuBoauTs MPUMEPHI UCIIOIB30BAHUS B OKPYKAIOIIEM MUPE
MOJIOKUTEIBHBIX M OTPUIIATEIBHBIX YHCEN (TeMIepaTypa,

3 TIpOTHBONONIOKHBIE uncia, |BPHIPBIL - IPOUIPBII, BBILIE - HUKE YPOBHA MOPS U T.

3 Monynb yncna. ). . .

W3o0bpaxaTh TOYKAMU KOOPJWHATHOM TIPSAMOW TOJIOKH-

2 CpaBHeHue Yncen. TEJIbHBIE U OTPULIATEIIbHBIE PALIMOHATIBHBIE YUCIIA.

3 H3MeHeHne BeIMYKH. XapakTepnsoBaTb MHOJXKECTBO I€JIBIX YHCEI, MHOXKECTBO
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Konrtponsnas padora Ne§

pallMOHAJIbHBIX YN CCII.

Ananus KOHTPOJIbHOU

paboTHI.

CpaBHuBaTh U ynopagoumeath PallOHAILHLIC YUCIIA.

6.Cii0keHe M BLIYUTAHME

MOJIOKUTEJbHBIX U OTPULATENbHBIX unces (124).

CroxeHnue qucen c
MOMOIIIbI0  KOOPJIMHATHOM
MPSMOM.

W306paxatb TOYKAMHM KOOPIMHATHOW MPSIMOW MOJIOXKH-

Crnoxxenue OTpHULATCIIbHBIX
YHUCCII.

TCJIBHBIC U OTPULATCIIBHBIC pallMOHAJIbHBIC YHUCJIA.

XapaktepusoBaTb MHOJXKXCECTBO ILIEJIbIX YHCEJI, MHOKECTBO

pallMOHAJIbHBIX Y CCIIL.

dopmynupoBaTe M 3anucbiBaTh C ITOMOIILIO 6yKB CBOMCTBA
JIEUCTBUM C pPALMOHAIBHBIMUA YHCIAMH, NPUMEHATb IS

peoOpa30BaHMs YUCITOBBIX BHIPAXKCHHIA.

CpaBHVIBaTI: H ynopaaouueatb PAlMOHAJIBHBIC YK CJIA4, BbINO/MHATD
BBIYUCIICHUSA C pallMOHAJIbHBIMHW YUCJIAMH.

Cnoxenue qucen c
pPa3HBIMU 3HAKAMH.
Brrunranue.

KonTponbnas padota Ne9
AHanu3 KOHTPOJIbHOM
paboTHI.

7.YMHO:KeHHe U JeJIeHHue 1T

0JIOKMTEJILHBIX U OTPHLATEIbHBIX unces (18u).

YMHOXKEHHE.

Henenue.

XapaktepusoBaTb MHOXXECTBO IICJIbIX YHCEII, MHOXECTBO

KonTponbnas padorta NelO.

palluOHAJIbHBIX YN CCII.
dopmynuposaTh M 3anuceiBaTh C IOMOIIBI0O OYKB CBOWMCTBa

Ananus KOHTPOJIBbHOU

paboTHI.

JEUCTBUU C PALMOHAIBHBIMU YHCIIAMH, NPUMEHATb JUIS
peoOpa30BaHMs YUCITOBBIX BHIPAKCHHI.

PauumonanbHbIe yncia.

CpaBHVIBa.TI: U ynopsaaouueaThb paLII/IOHaJIbHLIe YHCJIA, BbINONHATb
BBIYUCIICHUSA C pallMOHAJIbHBIMHW YUCJIAMH.

CsoiicTBa  nelicTBUiE ¢

palliOHaJIbHBIMHA YU CJIAMH.

8.Pemienne ypasuenui (164).

PackpriTre ckoOoK.

Koadduunent.

YutaTh U 3anucbiBaTh GYKBCHHLIC BBIPpAXKXCHUA, COCTABJIATH

HO,Z[O6HLI€ cl1aracCMbIC.

OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBUAM 3a]1a4.

KonrtponsHast padora Nel 1

Bbluncnate 4YHCIOBOC 3HAYCHUC 6yKBeHH01"O BBIPpAXKCHUMA

AHanu3
paboThI.

KOHTPOJIBHOU

IIpH 3aJaHHBIX 3HAYCHUAX 6yKB

Cocragnate YpaBHCHMSA II0 YyCJIOBHsAM 3aJay. Pewatb

MPOCTEUIIINE YPAaBHEHUSI HA OCHOBE 3aBUCUMOCTEN MEXITY

Pemrenne ypaBHeHuUN.

KOMITOHEHTaMH apu(PMETHIECKUX TCHCTBHI.

KontponsHast pabora Nel2

AHnanu3 KOHTPOJIBHOU

paboThI.
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9.KoopauHatsl Ha IiockocTH (144).
5 [lepnenqukynsapHsie
npAMBIe. CTpoutb Ha KOOPJIUHATHOW IIOCKOCTH TOYKH U (DUTYpPBI IO
3aJJaHHbIM KOOpAMHATaM; onpefensTh KOOPAUHATHI TOYEK.
2 TapajienbHbIe IPAMBIE. | yspneyam, HHOOPMALIHIO H3 TAGIIHL, 1 AUATPAMM,
4 KOOpI[I/IHaTHaSI IUIOCKOCTD. |BbiMOAHATL BBIYMUCIICHUS 110 TaOJINYHBIM JaHHBIM, CpaBHUBATb
BEIMYUHBI, HaxoauTb HAWUOOJIBIIME M  HAUMEHbILIUE
2 Cronbuareie nMarpaMMel.
3HA4YeHHU U JIp.
2 I'paduxu. BuinonHaTe COOp HWH(OPMALMU B HECIOXKHBIX CIIydasx,
1 KouTposbHas pabota Nel3 |Mpeactasnste MHPOPMALIMIO B BUJE TAOJIUI U JIUArpaMM, B
~|TOM YHCJIE C IOMOLIbI0 KOMITBIOTEPHBIX IPOTrPAMM.
1 Ananus KOHTPOJIbHOM
paboTHI.
10.UToroBoe noBTOpeHune
(17 ).
1 JIeTMMOCTE YKMCEL.
JencTBus C
2 OOBIKHOBEHHBIMH JIPOOSIMHU
Y CMEUIaHHBIMU YHUCIIAMHU.
2 OTHOIIEHNS ¥ IPONIOPIUH. |3HATH MaTepuas, U3y4yeHHbId B Kypce MaTeMaTHKHU 3a 6
4 JlelicTBust c|Krace
PATHOHANEHEIMH THCIAMH. YMeTb IPUMEHSATH MOJIyY€HHbIE 3HAHUS Ha MTPaKTHKeE.
YMeTh JIOTUYECKH MBICIUTh, OTCTaMBAaTh CBOI TOYKY
4 Pemenne ypaBHEHHI. 3peHHs] M BBICIYIIMBATh MHEHHUE JpYyrux, paboTath B
1 Koopannatst ga|KOMaHZC.
TUTOCKOCTH.
1 KonTponbnas pabora Nel4
(utorosas).
1 Ananus KOHTPOJIBbHOU
paloThI.
1 [ToBTOpenue u 06061IEeHNE.
S Peseps BpemeHn
175  |Hroro

Tpeobosanusn K ypoeHI0 n0020moeKu

>

B pe3ynbrate n3yueHus Kypca MaTeMaTHKH 6 Kilacca Y4aluecs TOJDKHBI:
» OBJIQJICTh MOHATHSIMH, CBI3aHHBIMH C JCIIMMOCTBIO YUCEII, 3HATh NMPU3HAKU JISTMMOCTH Ha 2, 3,
4,5,8,9, 10, ymeTh UCTIONB30BATh MPU3HAKU JEITUMOCTH MIPH COKpAIlleHUH Apo0eit;

MPABWJIBHO YIIOTPEOISATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMUA BHJIAMU YUCEN B CIOcOOaMu
WX 3alACH: TENBIX, IPOOHBIX, TIOJOKHUTEIBHBIX M OTPUIIATEIBHBIX YHCIAX; YMETh MEPEXOIUTh
OT OJHON (OPMBI 3alKCH YUCIIAa K APYrod M BbIOMpaTh HauOolee MOIXOASNIyI0 (hopMy s
KOHKPETHOTO CITyJast;
BBITIONHSATH apu(hMETHIECKUE IEHCTBUS C palliOHATLHBIMH YUCIIAMU;
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» TpUOOpPECTH TPHUBBIYKY NPUKHUIKH TOTYYUBIIMXCS OTBETOB, HAONIOAATH 33 HM3MCHEHHSIMH

pe3yIbTaTOB;

yYMETh CPaBHUBATH TMOJIOKUTEIIBHBIC U OTPUIIATEIILHBIC YUCIIA, 3allMCaHHBIC B JIF000H dopme;

periaTh TEKCTOBBIE 3a7a4K apu(PMETHIECKUM CITIOCOOOM, peliaTh 3a/1a4u Ha APOOH M MPOIEHTHI.

MPUOOPECTH OMBIT PadOTHI ¢ OYKBEHHBIMH BBIPAXCHHUSIMH; COCTABIIATH BBIPAXKCHUS U3 YHCEI,

OYKB T10 YCJIOBHIO 33/1a4H;

> TIIOHMMAThb WU [OPABWIBHO YyHOTPEOJSATh TEPMUHBI «BBIPAKEHUE», «YPABHEHUE», «KOPEHD

9 b
ypaBHEHUS»; TOHUMATh CMBIC]I TPEOOBAHHI PEUIUTh YPaBHECHUE M HANTH KOPESHb YPaBHEHUS,

> BBIIOJIHATH OPUBEACHUE IIOJOOHBIX CJIATAEMBIX, BBIIIOJHATH YHUCIOBBIE MOJICTAHOBKUA B

9
OYKBEHHOM BBIPOKCHHH M HAXOJHWTh €T0 3HAYEHUE;

» YCBOUTH aJTOPUTM pEIICHUS JIMHEHHBIX YpPAaBHEHUW U, HCIONB3Ys OMNpPEICICHUE KOPHS
ypaBHEHUS, YMETb 3aIllMChIBATh OTBETHI JUIsl YPaBHEHUH, HE UMCIOITUX KOPHEH, M ypaBHEHHH CO
MHOKECTBOM KOPHEM.

» TOJIy4UTh TPEACTABICHUE O KOOPAMHATAX TOYKH, KaK CHOCOOE 3a/IaHusl TOYKU Ha IJIOCKOCTH;
YMETh Ha KOOPJIMHATHOM TIJIOCKOCTH CTPOUTH TOUYKH;

» yMeTh pa3iinyaTh OKPY)KHOCTh M KpYyr, pa3indarh W CTPOUTh MapajuiebHbIE U
MePIEHIUKYIISIPHBIE TIPSIMBIC;

» YMETb BBIUUCIIATH JUTMHY OKPYXHOCTH U TUIOIIA/Ib KpyTa.

YV VYV

Hcnonvzyeman numepamypa:

YueOHuk « MaremaTtuka» . 6 kimacc. YueOHUK Al 0011eo0pa3oBaTebHBIX YUPEKICHUM.
Aprtopel: H.S. Bunenkun, B.M.)XKoxoB, A.C.Yecnokos, C.U. IlBapudypa. 28-e¢ m3g. — M.:
«Muemo3uHay, 2011. YuebHHK obecrieyMBaeT yCBOGHUE 00S13aTEIBHOITO MUHHUMYMa COJEpPKaHUs
o0OpazoBaHus.

Pabouune nmporpammsel mo matemaruke 5-6 kmaccel- kK YMK H.f.Bunenkuna u ap. Mocksa
«BAKO» 2012 rog.

Cocraputenu: H.B.Ilanuna, }0.A.CenaBkuHa.

7 kaacc
MATEMATUKA
AJITEBPA
3 yaca B Hegea10, Bcero 102 gaca.
KonTtpoabsnbix pador 10

1. Bblpa:keHusl, TOKIeCTBA, ypaBHeHus1 (22 yaca).

YucnoBele BbIpakeHUs C mepeMeHHbIMH. [Ipocteiimme mnpeoOpa3oBaHHs BbIpaXKEHUI.
VYpaBHeHue, KOpeHb ypaBHeHUs. JIMHEHOE ypaBHEHHE ¢ OJIHOM MEPEMEHHOW. PeneHne TeKCTOBBIX
3aJ1a4 METOJIOM COCTaBJIEHMs ypaBHEHUH. CTaTUCTUUECKHUE XapaKTEPUCTUKH.

OcHoénass yenp — CHCTEMaTU3MpPOBaThb M OOOOUIUTH CBEACHHUS O MpeoOpa3oBaHMIX
anreOpandecKuX BhIPAKEHUH U pelIeHUu YpaBHEHHUH ¢ OJJTHOM MepeMEeHHOM.

[epBast Tema Kypca 7 Kiacca sIBISETCS CBSA3YIOIIMM 3BEHOM MEXIY KypcoM MaTeMaTUKA 5—~6
KJIaCCOB M KypcoM anreOpbl. B Hell 3akperIsitoTcs BHIYUCIUTENbHbIE HABBIKM, CHCTEMATU3UPYIOTCS
1 00001Iat0TCS CBEICHUS O MPeoOpa30BaHUIX BbIPAXKEHHUI U PEIlIEHUU YpaBHEHUI.

Haxoxxnenue 3HaueHUI YMCIOBBIX U OYKBEHHBIX BBIPQKEHHUH JaeT BO3MOXHOCTH IMOBTOPUTH C
yY4allUMHUCS  IIpaBWiIa  JEUCTBUM €  palUUOHAIBHBIMM  4YHCIAMHM. YMEHHS  BBIINOJIHATH
apupMeTHYeCKre NEHCTBUS C paIllMOHAIBHBIMU YMCIIAMU SIBJISIOTCS OMOPHBIMHU JJISI BCETO Kypca
anreOppl. CreayeT BBIICHMTh, HACKOJIBKO IIPOYHO OBJIAJENN HUMH ydallluecs, U B cllydyae
HEOOXO/MMOCTH OpPraHMW30BaTh IOBTOPEHHE C IENbI0 JIMKBUJAIMU BBIIBICHHBIX IPOOEIIOB.
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Pa3BuTHO HAaBBIKOB BBIUMCIICHUN JOJKHO YACIATHCA CEPHE3HOE BHUMAHHUE U B JAJIbHEUIIEM IpU
W3YYEHUHU JPYTUX TEM Kypca anreOpsbl.

B cBsi3u ¢ paccMOTpeHHEM BOINpPOCAa O CPAaBHEHWMU 3HAYCHHI BBIPAKEHHN PaCIUMPSAIOTCS
CBEJICHUS O HEPABEHCTBAX: BBOAATCA 3HAKM HEPABEHCTB,  JAE€TCAd IIOHATHUE O JIBOMHBIX
HEpPABEHCTBAX.

[Ipu paccmoTpenuu npeodpazoBaHuil BeIpaKeHUI (opManbHO-ONepaTUBHBIE YMEHUS OCTAIOTCS
Ha TOM K€ YPOBHE, yYalllMECS NOJHUMAIOTCA Ha HOBYIO CTYIIEHb B OBJIQJICHUU Teopuer. BBouarcs
MOHATHSI «TOXKJIECTBEHHO PAaBHBIE BBIPAKEHUSI», «TOXKIECTBO», «TOXJAECTBEHHOE MpeoOpa3oBaHUe
BEIPOXKCHUI», COACpPKAHHE KOTOPBIX OYyIeT TOCTOSHHO PAaCKPBIBAThCA W YIUIYONATHCS TIpU
M3Y4YeHUU TMpeoOpa3oBaHUil pa3NuyHbIX anreOpandeckux BbIipakeHuil. IloguepkuBaercs, uTO
OCHOBY TO/IECTBEHHBIX MPe0Opa30BaHUI COCTABIISIFOT CBOWCTBA JCHCTBUI HAJl YUCITAMH.

VYceunupaercd posib TEOPETHUECKUX CBEACHHI IMpPU paccCMOTpeHHH ypaBHeHUW. C 1Lenbro
o0ecriedeHrss 0CO3HAHHOTO BOCHPHUSTHS yYAIIUMHUCS aITOPUTMOB PEIICHHUS YPAaBHEHUH BBOJIUTCS
BCIIOMOTaTeNbHOE TOHSATHE PAaBHOCHIBHOCTU YpaBHEHUH, QOPMYIUPYIOTCS U Pa3bACHIIOTCS Ha
KOHKPETHBIX IMPUMEPAX CBOMCTBAa PaBHOCWIBHOCTH. Jlae€Tcid MOHATHE JIMHEWHOrO YpPAaBHEHHUS W
UCCIIeTyeTCs BOMPOC O YMCie ero KopHel. B cucreme ynpaxkHeHuid oco00e BHUMAaHHE YACNSETCS
peIICHUIO ypaBHEHUH Buaa ax = b mpu pasnuuHbiX 3HaueHusX a U Db. I[Ipomomkaercs padora mo
(GOpMHUPOBAHMIO Yy YydYalIUXCS YMEHHUS HCIOJIb30BaTh ammapar ypaBHEHHMH Kak CpPEICTBO s
pelIeHNs TEKCTOBBIX 337a4. Y POBEHb CI0KHOCTHU 3aJ1a4 3/1ECh OCTAETCS TAKUM K€, Kak B 6 Kiacce.

N3yueHnue Tembl 3aBeplIaeTCsl O3HAKOMJIEHHUEM YYalUXCsl C MPOCTEHIIMMU CTATUCTUYECKUMHU
XapaKTePUCTHKAMHU: CPEIHUM apu(dMETUYECKUM, MOJOH, MEAWAaHOW, pa3MaxoM. Ydamuecs
JOJDKHBI YMETh MCHOJIb30BaTh 3TH XAPAKTEPUCTUKHU JI1 aHAIM3a Psiia JAHHBIX B HECIOXHBIX
CUTYyalHUsIX.

Konmponvnvix pabom: 2

2. ®yukuun (12 yacon)

OyHkius, obnacte onpeaeneHus ¢GyHKUMU. Bbruncnenue 3HaueHui ¢GyHKUUU 10 (opmyre.
I'paduk ynkuuu. [Ipsimast mponopuroHanbHOCTH U ee rpaduk. JInHeliHas GyHKIus U ee rpaduxk.

OcnosHas yenb — 03HAKOMUTH YUYaIlUXCsl ¢ BAKHEUITMMU (YHKIIMOHATBHBIMU TOHSATHSIMU U C
rpadukamMu psIMOi MPOMOPLMOHANBHOCTH U JTMHEHHON (QYHKIIUHM OOIIEro BUA.

JlaHHas Tema sBISETCS HayalbHBIM ATAllOM B CUCTEMAaTUYECKOH (DPYHKIIMOHAIBHOW MOJArOTOBKE
yyalmxcs. 371eCh BBOJAATCA TaKuWe€ TMOHATHSA, Kak (YHKIUS, apryMEHT, 00JacThb ONpeleeHUs
¢bynkuuu, rpadpuk QyHKuuM. OYHKIUS TPaKTyeTCs Kak 3aBHCHMOCTh OJHON INMepeMEeHHOW OT
Ipyroi. Ydaiuecs MOoJIy4aroT MepBOe Mpe/CTaBleHne o crocobax 3amanus GyHkuuu. B manHoi
TeMe HauMHaeTcs padoTa mo (OPMUPOBAHMIO Y YYALIMXCS YMEHMH HaXOAUTh MO (GopMyle 3Haue-
HUe (DYHKUIMU [0 M3BECTHOMY 3HAUEHHIO apryMEHTa, BBINOJHATH Ty K€ 3aJauyy Mo rpaduky u
pewarts 1o rpaduky oOpaTHyIo 3a/1a4y.

OyHKIMOHANbHBIE MOHATHS MOJYYalOT CBOIO KOHKPETH3ALMI0 IPU H3YYEHUU JIMHEHHOU
(GyHKIMM M €e YacTHOro BHJAAa — MPSAMONW HPOMOPLHUOHATIBHOCTH. YMEHHUS CTPOUTh M YHUTATh
rpaduku 3TUX (QYHKIMI MIHPOKO HCIHOJB3YIOTCS KaK B CaMOM Kypce airedphl, Tak U B Kypcax
reoMeTpur M (QU3MKU. Yyamrgecs JOJDKHBI TMOHUMAaTh, Kak BIUSET 3HaK KoddduuumeHra Ha
pacnosokeHne B KOOPIUHATHOMN TIOCKOCTH rpaduka yHKimu y = Kx, rae u K # 0, kak 3aBUCHUT OT
3HaueHui K u b B3anmHoe pacrionoxenune rpadukoB AByX QyHKImiA Buna y = kx + b.

®dopmupoBaHue Bcex (QYHKIMOHAIBHBIX MOHATUI U BbIpaOOTKa COOTBETCTBYIOIIMX HABBIKOB, a
TaKXe M3y4eHUE KOHKPETHBIX (YHKIIMH COMPOBOXKAAIOTCS PACCMOTPEHUEM INPHUMEPOB PEabHBIX
3aBUCHMOCTEN MEXAy BEIMYMHAMH, YTO CIOCOOCTBYET YCHJIEHUIO MPUKIIAJHON HaIlpaBI€HHOCTH
Kypca anreOpsl.

Konmponvnvix pabom: 1
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3. CreneHb ¢ HATYpPaJbHBIM NMoKa3aTeseM (13 yacos)

CTerneHb ¢ HATYPATbHBIM IOKA3aTeNeM U ee cBoiicTBa. Opmowien. GyHKIMK y = X°, y = X°  UX
rpaduKy.

OcnosHas yenb — BbIPAOOTaTh YMEHHE BBINOIHATH JEHCTBUSA HaJ CTENEHSIMU C HATypaJbHBIMU
[IOKAa3aTeIsIMHU.

B pnanHOi TeMe pmaercs OIpeAeNeHUE CTENEHU € HaTypalbHBIM IOKasareneM. B kypce
MaTeMaTHKHU O KJlacca ydaliuecs YK€ BCTpeuasrch C MPUMEpPaMu BO3BEICHHS YHCEN B CTENECHb. B
CBSI3M C BBIYMCIICHUEM 3HAYCHMM CTENEHW B 7 KJacce MAAeTcsl INPEICTaBICHUE HAXOXICHUU
3HAUEHUN CTENEHW C IIOMOIIbIO KalbKyjsTopa. PaccmaTpuBaroTcs CBOMCTBA CTENEHU C
HaTypaJIbHBIM IIOKa3aTesneM. Ha npuMepe 10Ka3aTenbcTBa CBOMCTB CTENEHU yYallUuecs BIEPBbIE
3HAKOMATCA C JO0Ka3aTelbCTBAMM, IPOBOJUMBIMU Ha anredpanyeckom Marepuane. CBoiicTBa
CTEIICHH C HATYpaJIbHBIM I10KA3aTEJIEM HAXOAAT INPUMEHEHHE IIPU YMHOXXCHHH OJHOYICHOB M
BO3BEJCHUU OJHOWICHOB B CTENEHb. I[IpM HAXOKIEHUM 3HAYECHMI BBIPAXKEHUMN, COACpIKALIUX
CTEIeHH, 0c000e BHUMAaHUE ClIeyeT OOpaTUTh Ha MOPAJOK IEHCTBUI.

PaccMoTpenne GyHKIHHA y = X2, ¥ = X° [03BOJISET MPOIOIDKHTE paGoTy 1Mo (GOPMUPOBAHHUIO
YMEHUI CTpOUTh M 4YuTaThb Ipapuku (yHKuui. BakHo oOpaTuTh BHUMaHME Y4YalIUXCS Ha
ocobeHHOCTH Tpaduka (GYHKIMK y = X°: rpadK MPOXOAMT 4epe3 HA4alo KOOpAMHAT, och Oy
SBJISICTCS €r0 OChbK0 CUMMETPUH, IpaduK pacloioKeH B BEPXHEH MOJIYIIIIOCKOCTH.

YMeHue cTpouTh rpadukd QYHKIHA y = X° M y = X° HCIIOIB3YeTCs JUIS O3HAKOMIICHHS
yJaiuxcs ¢ rpaguyeckium cnocoOoM peleHHs ypaBHEHHUH.

Konmponvnvix pabom: 1

4. Muoroujensl (17 yacoB)

Mpuorounen. CioxeHue, BBIMUTAaHHE U YMHOXEHHE MHOTOUYJICHOB. Pa3noxeHne MHOTOUYJIEHOB
Ha MHOKHUTEIIN.

Ocnoénas yenp — BbIPAOOTATh YMEHUE BBINOJHATH CJIOXEHUE, BbIUMTAHUE, YMHOKEHUE
MHOT'OYJIEHOB U PA3JI0KEHNE MHOTOWIEHOB HA MHOYKHUTEIH.

Jlannast Tema wurpaer (QyHIaMEHTAIbHYIO pojib B (OPMHUPOBAHMM YMEHUS BBIIOJIHAThH
TOKJECTBEHHBIE MPeo0pa3oBaHus anredpandeckux BoipaxeHuid. @opMmupyemsle 31eck GopMalIbHO-
olepaTUBHbIE YMEHHUS SBJISIOTCS OMOPHBIMU MPU U3YUYEHUU JEHCTBUM C palliOHAIBHBIMU JIpO0sSMH,
KOPHSIMH, CTENIEHSAMU C pallMOHAJIbHBIMU NIOKA3aTEISIMH.

N3ydyeHue TeMbl HAayMHAETCSl C BBEACHMSI MOHITHM MHOTOYJIEHA, CTaHJApPTHOTO BHJA
MHOTO4YJIEHA, CTENEHN MHOrowieHa. OCHOBHOE MECTO B 3TOM TEME 3aHMMAIOT aJITOPUTMBI 1EHCTBUN
C MHOTOYWIEHaMHU — CJIO’)KE€HUE, BBIUUTAHUE M YMHOXKEHHE. Ydalluecsl JOJKHbI MOHMMATbh, YTO
CYMMY, Pa3HOCTb, ITPOU3BEIEHNE MHOTOWIEHOB BCET/la MOXKHO IIPEICTABUTh B BUAE MHOIOWIEHA.
JleicTBUSI CIIOKEHHS, BBIYMTAHMS M YMHOXKEHHS MHOTOWIEHOB BBICTYNAIOT KakK COCTaBHOM
KOMIIOHEHT B 33/IaHUSIX Ha mNpeoOpa3oBaHus LebIX BblpaxkeHuil. [loaTomy Henenecoobpa3Ho
MePEeX0IUTh K KOMOMHUPOBAHHBIM 33JJaHUSIM MPEXK/IE, YEM YCBOCHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3HOE BHUMAHHME B ITOW TEME YIEISAETCS Pa3lIoKEHHIO MHOTOUYIEHOB HAa MHOXHTEIU C
MOMOUIbI0 BBIHECEHMSI 3a CKOOKM OOIIero MHOXHUTENss H € MOMOUIbI0 TPYNIHPOBKH.
CooTBeTcTBYIOIIME MPEOOPA30BaHUSI HAXOIAT IIUPOKOE MPUMEHEHHE KaK B Kypce 7 Kilacca, Tak U B
MOCIEAYIOIUX KypcaX, 0COOCHHO B IEUCTBUSAX C pallMOHATbHBIMU APOOSIMH.

B naHHON Teme yuwammecs BCTPEYArOTCSl C MPUMEpPAMHU HCIOJIB30BaHMSI PAacCMaTpPUBAEMBbIX
peoOpa3oBaHUil IPU PEIICHUH Pa3HOOOPa3HbBIX 33/1a4, B YaCTHOCTHU MPH PEIICHUH YpaBHEHUU. ITO
MO3BOJISIET B XOJI€ M3YYEHHUS TeMbl MPOJOJIKUTH paboTy Mo (OPMHUPOBAHHIO YMEHHsS peIIaTh
YPAaBHEHUA, a TAKXE pemarh 3aJa4d METOJOM COCTaBJICHMS ypaBHEHMH. B umcio ynpakHeHHit
BKJIIOYAIOTCS HECJIOKHBIE 3aJJaHHsI HAa JOKA3aTEIbCTBO TOXKAECTBA.

Konmponvnvix pabom: 2
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S. ®opMyJIbI COKPAIIEHHOT0 YMHOKeHus (18 yacoB)

®opmyist (a + b)’ = a®+ 2ab + b? (@ +b)® =a®+ 3d°b + 3ab® £+ b>, (a £ b) (@® + ab + b?) =
a® +b°. TIpumenenne GOpMyIT COKPALIIEHHOrO YMHOKEHHS B IPEOOPA3OBAHMSAX BBIPAKCHHIL.

Ocnosnas yenb — BbIPAOOTaTh yMEHHE MPUMEHATh (POPMYIIBI COKPAIEHHOTO YMHOXCHHUS B
npeoOpa3oBaHUsIX IIEIbIX BBIPAKECHHH B MHOTOWICHBI M B pA3JIOKCHHH MHOTOYICHOB Ha
MHOYKUTEITH.

B nmanHoii Teme mpojoipkaercs pabora mo (GOPMHPOBAHUIO Yy YUAIIMXCS YMEHUS BBIIOHSTD
TOX/IECTBEHHbBIC MPEOOpPa30BaHUs LENbIX BbIpakeHH. OCHOBHOE BHUMAHHE B TEME YACISCTCS
dopmynam (a - b) (@ + b) = d® - b2, (a + b)? = a* + 2ab + b?. Yuammecs TOIDKHBI 3HATH 3TH
(bopMyJIBI ¥ COOTBETCTBYIOIIUE CIIOBECHBIC (OPMYJIMPOBKH, YMETh MPUMEHSITh HMX KaK «ClieBa
HAIPaBO», TAK U «CIPaBa HAICBOY.

Hapsiy ¢ yKa3aHHBIMHE paccMaTpUBAIOTCs Taxke popmyibl (a * b)® = @+ 3a%b + 3ab® + b &°
+ b = (a+b) (a* + ab + b?). OxHaKo OHM HAXOZAT MEHBIICE MPHMEHEHHE B KypCe, OSTOMY He
CIICTyeT M3JIUIIHE YBJICKATHCS BBIMOJHCHUEM YIIPAKHEHUI HA UX UCIIOJIb30BaHHUE.

B 3akirounMTenbHOW YAaCTH TEMbI PACCMATPHBACTCS MPHUMEHEHHE PAa3IMYHBIX IMPUEMOB
Pa3oKEHUSI MHOTOWICHOB Ha MHOXHTEIH, a TaKKe HCIOJIb30BaHUE MPeoOpa3oBaHUil IEIbIX
BBIPKCHHH TS PEIICHUsSI IMUPOKOTO Kpyra 3a/1a4.

Konmponvnvix pabom: 2

6. Cucrembl TuHeliHbIX YpaBHeHui (144acoB)

Cucrema ypaBHeHul. Perienre cucteMsl IBYX JIMHEWHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU U
€ro reoMeTpuyeckas MHTeprnperanus. PeleHue TeKCTOBBIX 3a7ad METOAOM COCTaBJICHMS CUCTEM
YpPaBHEHUM.

Ocnosnasi yenp — O3HAKOMUTH Y4YalllUXCA CO CIOCOOOM pEIIEHUs CUCTEM JIMHEMHBIX
YpaBHEHUH C JByMsI NE€PEMEHHBIMH, BbIpaOOTaTh YMEHHE pellaTh CHCTEMbl YpaBHEHUH H
IIPUMEHSTh UX MPU PELIEHUH TEKCTOBBIX 3ajad.

N3ydeHue cucteM ypaBHEHHUH pacripenaensieTcss Mexay Kypcamu 7 U 9 kiaccoB. B 7 kiacce
BBOJUTCSI IOHATUE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX YpaBHEHUM.

W3noxxeHne HaYMHAETCS C BBEACHUS MOHATUS «JIMHEIHOE YpaBHEHHUE C IBYMS [IEPEMEHHBIMU.
B cucreMy ynpakHEHUI BKIIIOUAIOTCS HECJIOXKHBIE 33[JaHUSl HA PELICHUE JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU B LEJIBIX YUCIIAX.

dopmupyeTcss yMEHUE CTPOHMTh rpaduk ypaBHeHus a + by = ¢, rne a # 0 wiu b # 0, mpu
pa3nuuHBIX 3HauYeHUsX a, b, ¢. BBemenuwe rpaduueckux oOpa3oB JaeT BO3MOXKHOCTH HATJISIHO
UCCIIEI0BaTh BOIPOC O YHCIIE PELICHUI CHCTEMBI JBYX JIMHEWHBIX YpPaBHEHUH C IByMs Iie-
PEMEHHBIMHU.

OCHOBHOE MECTO B JaHHOW TEME 3aHMMAET HM3Y4YEHHE AITOPUTMOB PEIICHMSI CHCTEM ABYX
JUHENHBIX YpaBHEHHH C JIByMS NMEPEMEHHBIMH CIOCOOOM MOJCTAHOBKH M CIOCOOOM CIIOKEHHS.
BBeneHne cucreM MO3BOJSET 3HAUYUTEIBHO PACHIMPUTH KPYI TEKCTOBBIX 3a7ad, PEIIAEMbIX C
MOMOMIBIO anmapaTa anredpsl. [IpuMeHeHne cucteM yrpouaeT Mmpolece NepeBoia JaHHbIX 3a]1auu
C 0OBIYHOTO S3bIKA Ha S3bIK YPAaBHEHUH.

Konmponvnvix pabom: 1

7. TloBTopenwue (6 4yacoB)
Ocnosnas yens. [10BTOPUTH, 3aKpenUTh U 0000IUTH OCHOBHBIE 3YH, momyueHHbIe B 7
KJiacce.
Koumponvnwix pabom: 1
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TemaTn4yeckoe JIaHMpPoOBaHue MO ajaredpe 7 KJace.

Ne | Tema Koua- | Konrp. | XapakTepucTHKa OCHOBHBIX BHI0B
n/n BO padoT | aesiTeJIbHOCTH YYEHHKA
4acoB (Ha ypoBHe y4eOHbIX AeHCTBHIl).
1 I'a.1.  BelpaxkeHusi,  ToxKaecTBa, | 22 2 BbINoJHATH 3JIeMEHTapHbIE
YPaBHeHMSI. .
3HAKOBO-CUMBOJIMYECKUE  JCHCTBHUS:
I1.1.Beipaxkenus. NPUMeHSATh OyKBBI JUIsI 0003HAYCHHS
YHCell, ISt 3aMucu o0Imx

YucnoBble BbIpaKEHUSL.
BeIpaxxeHus ¢ nepeMeHHOM. YTBEPKJICHU; COCTABJIATH
CpaBHEHME 3HAYCHUI BbIPaKECHUM.

OyKBEHHbIE BbIpaKEHUS o
I[1.2.ITIpeo6pa3oBanue BbIpaKEHUI. YCIIOBUSIM,  3aJaHHBIM  CJIOBECHO,
PUCYHKOM 158107 YEPTEKOM;

CBoMcTBa AEUCTBUH HAJ YHUCIAMH.
ToxnecTBa. ToxnecTBeHHBIE npeodpa3oBbIBATh AITCOpanUECKHE
npeoOpa30BaHMsl BRIPAKEHUH.

CYMMBI u MPOU3BEICHUS
I1.3.YpaBHeHUs ¢ OHON TEPEMEHHOM. (BBINOJIHATH MIPUBEICHUE MTOT0O0HBIX

CllaraéMblX,  PacKpbITUE  CKOOOK,
VYpaBHEHHE U €T0 KOPHHU.

JluHeitHoe  ypaBHEHME €  OJIHOU YIPOILIEHNE TPOU3BEICHUIN).
IIEPEMEHHOM.
Pemenne 3a1a4 c IOMOIIBIO BolunciaaTh YHCIOBOE  3HAUYCHUE
YpaBHEHUH. OYKBEHHOTO BBIPKEHUS; HAXOAUTH
0o0JacTh  JIOMyCTUMBIX  3HAYCHHM
[1.4.CtaTuctuueckue XxapakTepuCTUKH. IIEPEMEHHBIX B BBIPAKEHUU.
PacnosHaBarhb JIMHEHBIE
Cpennee apudmeTHueckoe, pasmax u yPABHCHIAL
MOJa.
Mennana Kax CTATHCTIICCKA Pemarsb nuHeiiHbIE ypaBHEHUS.
XapaKTePUCTHUKA.
Pemarnb TEKCTOBBIC 3aJa4u
anredpanvaeckum CIIOCOOOM:
MEPEXOAUTH OT CJIOBECHOM

(hOpMYyTUPOBKM yCIIOBUS 3aJaud K
anreOpanveckoil  MoJeIH  MyTeM
COCTaBJICHUS YpaBHEHHWS, peaTh
COCTaBIIEHHOE ypaBHEHHUE;
HHTEPNPETHPOBATH PE3yJIbTaT.

N3BaekaTh WHPOPMAIHIO U3 TaOIUI]

u Iuarpamm, BBINOJIHSATH
BBIYHCIICHHS TI0 TaOJIMYHBIM JaHHBIM.
Omnpeaensite o JuarpaMmmam
HauOOJbIINE U HAMMEHbIINE JaHHbIE,

CpaBHUBATDb BCINYUHEI.
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IpeacraBasaTh nHpOpPMALIUIO B BUJIE
TaOJMI, CTOJIOYATBIX W KPYTrOBBIX
JMarpaMM, B TOM YHCJIE C IOMOIIBIO

KOMIIBIOTCPHBIX ITPOI'paMM.

IIpuBOAMTL TPUMEPHl  YHCIOBBIX
JaHHBIX (1IeHa, pOCT, BpeMs Ha
JOpOTY U T. JI.), HAXOAUTH CpEIHEe
apu(MEeTHUECKOe, pa3Max YHUCIOBBIX
HaOOpOB.

I[puBoauts CoJIepKaTeNbHbIC
IIPUMEPBl  KUCIIOIB30BAHUA CPEIHUX
JUIs  ONMCAHWs JAHHBIX (YpOBCHb
BOJbI B BOJOEME, CIIOPTHUBHBIC

[IOKa3aTeiIy, OINpe/eieHue TIpaHMIl
KJIMMATHYECKUX 30H).

I'n.2. ®ynknum.
[1.5.®yHKIMYN U UX TpaPUKU.

Yro takoe QyHKIHS.

Brruucnenue 3HaueHM (QYHKIUU 110
dbopmyre.

I'paduk pyHKuHN.

[1.6.JIuneitHas QyHKIHS.
[IpssMass TPONMOPUMOHAIBHOCTE U €€

rpagux.
Jluneitnast pyHkuus u e€ rpaguk.

12

BoruncaaTre 3HaueHus  (QyHKUUH,
3a/IaHHBIX dbopmynamu (pum
HEO0XOIUMOCTH HCIOJIB30BaTh
KQJIBKYJIATOP); COCTABJIATH TaOJHIIBI

3HaYEHUN QYHKIMA.

Crpourpr 1m0 ToOukaM Tpaduku
¢byakuii.  OnuchbIBaTh  CBOMCTBA
GbyHKIIIN Ha OCHOBE ee

rpagu4IecKOro MPeICTaBICHHUS.

MopeaupoBarb peanbHbIe
3aBHCUMOCTH bopmynamu u
rpaduKamH. Yurate  rpaduku

peaTbHBIX 3aBUCUMOCTEH.

HUcnoab3zoBath  QyHKIMOHAIBHYIO
CUMBOJIUKY JUIST 3aIIMCH
pa3zHooOpa3HbIX (AKTOB, CBI3aHHBIX C
paccMaTpuBaeMbIMU GyHKIHSIMH,
oboramias OITBIT BBITIOJTHCHUS
3HAKOBO-CUMBOJIMYECKUX JICHCTBUM.

Crpouthb peueBble KOHCTPYKLUHU C
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WCIOJBb30BAHUEM  (PYHKLIMOHAIBHOM

TCPMUHOJIOTUH.

Hcnoas3oBats KOMITBIOTEpPHBIE
HPOTPaMMBI TSt MOCTPOCHHUS
rpaduKoB byHKIUH, Ui
UCCIIEJOBAHUS MOJIOKECHUS Ha
KOOPJMHATHOM IJIOCKOCTH TpaHKOB
GyHKIM B 3aBHCUMOCTH  OT
3HaYEHUN K03 puLEeHTOB,

BXOJISIIIMX B (popmyiy.

PacnosHaBaTh BHIBl H3y4aeMbIX

GbyHKIUH. Ioka3nIBaThHL
CXEMaTHYECKHU [IOJIOKEHHE Ha
KOOPJMHATHON IIJIOCKOCTH TpaduKoB
GyHKIH.

I'n.3. Crenenr ¢ HaTypajJbHbIM
N0Ka3aTesIeM.

I1.7.CreneHb U €€ CBOICTBA.

OmnpeneneHye CTeNeHn ¢ HaTypalbHbIM
HoKa3aTeseM.

YMHOXKEHUE U JICJIICHUE CTEIICHE.
Bo3BezneHue B creneHb MpOU3BECHUS U
CTETICHH.

I1.8.0nHOYIIEHEI.

OmHOYJIEH U €r0 CTaHJAAPTHHINA BU/I.
YMHOXEHNE OIHOWIEHOB. Bo3Benenue
OJIHOWIEHA B CTEIIEHD

OyHKIIUA Y = X2, y= X3 u ux rpaduKy.

13

OnuceiBaTh MHOXECTBO T CJIbIX
YuCClI, MHOXKCCTBO paluOHaJIbHBIX
YUCCJI, COOTHOMICHHUEC MCKAY ISTHMU

MHOXXCCTBaAMU.

CpaBHHBaTI) H  ynopsaaoimBarTb
palOHAJIBHBIC 4YHMCJIa, BBIIIOJHATH
BBIYMCIICHUA C pallnOHaJIbHBIMHA
qucCjiaMu, BBIYHUC/IATDH 3HAa4YCHUA

CTEIICHEH C IICIBIM MOKA3aTEIICM.

®DopmyMpOBaTh omnpeaeieHue
KBaJpPAaTHOIO KOPHS U3  YHCIA.

Hcnoan3oBath rpaduk GyHKIUU

y = x° [UIS HAXOXKJCHUS KBaJIpaTHBIX
KOpHEl. BbIYMCAATH TOYHBIE U
MPUOIDKEHHBIE 3HAYEHHS KOpHEH,
UCTIONB3YS  TpPH  HEOOXOJAUMOCTH
KaJbKYJSATOP; NPOBOAUTH  OLIEHKY

KBaJIpaTHBIX KOPHEH.

DopMyIHPOBATH onpeaeeHue

KOpHSI TPEThEH CTENEHW; HAaXOAUTh
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3HAYCHHsI KYyOMYECKHUX KOpHEH, MpH
HE00X0AUMOCTH UCTIONB3Ys

KaJIbKYJIATOP.

I'i1.4. MHOrO4/1€HBI. 17 ®opMyJIHMpPOBaTh, 3alHCbIBATL B
CHUMBOIHNYECKOMH dbopme 5
I1.9.Cymma u pa3HOCTh MHOTOUJICHOB.
000CHOBBIBATDh CBOMCTBA CTEIIEHH C
MHOro4JIEeH U €ro CTaHIapTHBIA BUJL.
HaTypaJbHbIM oKasarejieM;
CroskeHue ¥ BBIYUTaHUE MHOTO4YJIEHOB.
NPUMEHATh CBOWCTBA CTEMEHU ISt
[1.10.mpou3BeneHre  OJHOWICHA U .
npeoOpa3oBaHMsl  BBIPAKCHUH |
MHOIOYJICHA.
BBIUYHCJICHUH.
VYMHOXEHHE OHOYIEHA HA MHOTOYIEH. .
BpIOJIHATE JICUCTBUS C
Brinecenne o0011ero MHOMKHUTENIS 3a
CKOOKH. MHOT'OYJIEHAMHU.
I1.11.IIpou3BeneHrE MHOTOUIIEHOB. BrinoansTe pasJIoKCHUE
MHOT'0YJIEHOB HAa MHOKHUTEJIH.
VYMHOXKEHHE MHOTrOYJIE€Ha Ha
MHOT'OYJICH. Pacno3naBaTthb KBaJIpaTHbIN
Paznoxenue MHOTO4ICHA Ha
MHOKHTENH CII0COGOM TPYITIHPOBKH. TPEXUJIEH, BBICHATH BO3MOYKHOCTh
pasloxKeHus Ha MHOKHUTEIIH,
NpeacTaBJIsTh KBaJApaTHBIN
TPEXWIEH B BHJAE IPOU3BEACHUS
JIMHEHNHBIX MHOKUTEICH.
Ilpumensite  paznuyabie  (OPMBI
CAaMOKOHTPOJISI TIPH  BBITIOJTHCHUH
npeoOpa3oBaHU.
I'n5. ®opmyasl cokpamensoro | 18 BbInoHATH JNEUCTBUSA c
YMHOXKEHMUS.
MHOTOYJICHAMHU.
I1.12.KBagpar cymmbl ¥ KBajpar BoiBoauTh (OpMyIIBI COKPALIEHHOTO

Pa3HOCTH.

BosBenenue B kBagpaT U Ky0 CyMMBI U
Pa3HOCTH JBYX BBIPAXKECHUM.
Pasnoxenne Ha  MHOXWHTENIH  C
NOMOIIBI0 (OPMYJT KBajgpaTra CyMMbI U
KBaJipaTa pa3HOCTH.

I1.13.Pa3noctes kBaaparoB. Cymma u
pasHOCTh KyOOB.

YMHOXEHUE pazHocTH JIBYX
BBIPA)KEHUI Ha X CyMMY.

YMHOXEHHS, NPHUMEHATbL UX B
npeoOpa3oBaHUsIX  BBIPAKEHUH U
BBIUUCIICHUAX.

BoinoJaHATH pasnoxxeHue

MHOI'O4JICHOB Ha MHOXXUTCJIN.

Pacno3znaBarnb KBaJ[paTHbIN

TPEXWICH, BBIACHATL BO3MOXXHOCTH
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Pa3noxeHne pasHOCTH KBaJpaToB Ha
MHOXKUTEITH.

Pa3noxeHre Ha MHOXHUTEIU CYMMBI U
Pa3sHOCTH KYOOB.

[1.14.IIpeoOpazoBanue LIETIBIX
BBIPAXKEHUI.

[IpeoOpa3zoBaHue 1EI0T0 BHIPAKEHUS B
MHOT'OUJICH.

[IpumeHeHne pa3aMYHbIX CIIOCOOOB st
Pa3IOKEHUsST HA MHOXKHUTEIH.

paziioxKeHus Ha MHOKHUTEIIH,
NpeIcTaBJIATh KBaJPaTHBIN
TPEXWIEH B BHJE IPOU3BEIACHUS
JIMHENHBIX MHOKUTEIEH.

IIpumensaTy  pa3nuusHble  (HOPMBI

CaAMOKOHTPOJISI TpPH  BBITIOJHCHHUH
npeoOpa3oBaHUi

I'n.6.CucreMbl JUHEHHBIX
YPABHEHHIA.

[1.15.JIuneliHOe ypaBHEHHUE C JIBYMs
[IEPEMEHHBIMH.

JluHeitHoe  ypaBHEHHE €  JByMS
IIEPEMEHHBIMH.

I'paduk TuHEHHOrO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CucreMbl JHMHEWHBIX YpaBHEHUH ¢
JBYMS [IEPEMEHHBIMU.

[1.16.Pemenne  cucreM  JTHHEHHBIX
YpaBHEHUM.

Crroco0 moJICTaHOBKH.

Cnoco0 citoxeHus.

Pemienye 3amad ¢ IMOMOIIBI0 CHCTEM
YpaBHEHUM.

14

Omnpenensats, sBIAETCA U Iapa
YHCeNl pEeLICHUEM JaHHOTO YPaBHEHUS
C JABYMs IEPEMEHHBIMM; NPUBOAUTH
IPUMEPBl PEIICHHUS YPAaBHEHHU C

ABYMA IEPEMCHHBIMHU.

Pematey 3amaum, anreOpandecKoiu
MOJIEJIBIO KOTOPBIX SIBJISIETCS
ypaBHEHUE C JBYMs TEPEMEHHBIMHU;
HAXOAMTh LEJble PEHICHUS MyTeM

nepebopa.

Pemate cucTemsl IBYX YpaBHEHHI C
JIBYMsl NEPEMEHHBIMH, YKa3aHHBIC B

COJICpKaHUH.

Pemartnb TEKCTOBBIC 3a/1a4u
anre0pandecKuM CrocoooMm:
MepEeXOaUTh oT CJIOBECHOU
(hOopMYyTUPOBKH yCIIOBUS 3aJaud K
anreOpanveckoil  MoOJEIH  IMyTeM
COCTaBJICHHUSI CHUCTEMBbI YpaBHEHUI;
pemaTb  COCTAaBICHHYIO CHCTEMY
ypaBHEHUI; HHTEPIPETUPOBATH
pe3yibTar.

Crpouth TpaduKu ypaBHEHHH ¢
JBYMSI MepPEeMEHHBIMH.

KoHcTpyupoBaTth  5KBUBAJICHTHBIC
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PCUYCBLIC BBICKa3bIBaHU C
HUCIIOJIB30BAHNECM anre6panqec1<0ro n
TCOMETPHUICCKOI'O A3BIKOB.

Pemath 1 HMcciaea10BaTh YpaBHCHHA
Hn CHUCTEMBbI ypaBHeHI/Iﬁ Ha OCHOBC

(yHKIMOHATBLHO-TpaPUUECKIX
MPEJCTABICHUN YPaBHECHMI

MaTeMaTHKH 3a 7 KJiacc

3HaHUWA Ha IIPAKTUKE.

pa60TaTb B KOMaHJC.

Hroro: 102 10

Tpebosanun K ypoeHI0 n0020MOBKU
B pesynbrare uzyuenus kypca ajreOpsl 7 Kiacca ydalrecs 10KHbBL:

» yMeThb MpeoOpa3oBhIBaTh AIrcOpPandecKue BBIPAKEHHsSI, pEIIaTh YpPaBHEHHS C OJHOMN
IIEPEMEHHOM;
HaXOJUTb o0nacth onpeneneHus byHKIHH, CTpOUTh  Tpaduku  MPSAMOM
MIPOINOPLIMOHAIIBHOCTH U JIMHEWHON (PYHKIINH;
BBINIOJIHATH IEUCTBUS HaJ CTETICHIMU C HATYypalbHBIMH MOKA3aTEIsIMU;
BBIMIOJHATh  CJIOKEHUE, BbIUWTAHUE U YMHOXXEHHE MHOTOYJICHOB, pAacCKJIabIBaTh
MHOT'OUJIEHBI HA MHOKUTEIIN;
MPUMEHSTH (POPMYJIbI COKPAILIEHHOTO YMHOKEHUS B IPE0OPa30BaHMSIX LENbIX BhIPAXKEHUN B
MHOTOYJIEHBI U B Pa3JI0)KEHUH MHOTOYJIEHOB Ha MHOYKUTEIIH;
YMETh peIIaTh CUCTEMBI JUHEHHBIX YPAaBHEHHUM C IBYMS MEPEMEHHBIMH U TMPUMEHSTH MX
IIPY PELICHUN TEKCTOBBIX 3aad.

vV V. VV V

Jlureparypa:

[IporpamMmMbl  0Opa3oBaTenbHBIX yupexaeHuil. Anredpa 7-9 xmaccsl. CocraBurens: T.A.
BbypmuctpoBa. Mocksa «IIpocsemenue» 2008r.

Anrebpa: yuebnuk mis 7 ki. obmieoOpasosar. yupexaenuid /mon pena. C.A. Tenskosckoro, - M.:
ITpocsemenue, 2010r.

IF'EOMETPUA
2 yaca B HejeJII0, Bcero 68 yacos
KonTpouabHbix pador 5
1. HauvanbHble reomerpuueckue cBeaenus (11 yacos)

[Ipocreiiie reoMeTpudeckue QUIypsl: MpsiMas, TOYKa, OTPE30K, Jyd, yroia. IloHsTue
paBeHcTBa reoMeTpudeckux ¢uryp. CpaBHeHHE OTpPEe3KOB M yrioB. M3mepeHue oTpe3koB, iMHA
oTpe3ka. M3mepeHue yrios, rpagycHas Mepa yria. CMeKHbIE U BEPTUKAJIbHBIE YIJIbI, UX CBOMCTBA.
[lepnienauKynsApHBIE NPSIMBIE.

OcHo6Has yenb — CHUCTEMATHU3UPOBATH 3HAHUS YYAIlUXCS O IMPOCTEHIINX TNeOMETPUYECKHUX
¢burypax u ux CBOWCTBaX; BBECTH IIOHSITUE PAaBEHCTBA (QUTYD.
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IloBTOpenue. Pemenue 3agay 6 1 3HaTh MaTepua, U3y4YeHHBIN B Kypce
YMerb  NpUMEHSATh  IOJIyYEHHBIE
YMmern JIOTUYECKU MBICIIUTB,

OTCTauBaTb CBOI TOYKY 3pEHHUS WU
BBICIIYIIMBAaTh ~ MHEHHME  JIPYTHX,




B nmaHHOW Teme BBOASTCA OCHOBHBIE T'€OMETPHUYECKHE MOHSATHUA M CBOMCTBA MNPOCTEHMIIMX
r€OMETPUYECKUX (UTYP Ha OCHOBE HATJIAIHBIX IPEACTABICHHHN ydYalIUXCs IyTeM O00OIIeHUs
OUEBUIHBIX WM HW3BECTHBIX M3 Kypca MareMaTUKu |—6 KIIaCCOB T€OMETPHUYECKUX (DAKTOB.
[lonsiTHe akcMOMBI Ha HAYaJIbHOM JTane OOy4YeHUs HE BBOJMWTCSI, M CaMH AaKCHOMBI HE
dbopMynupyroTcs B sBHOM Buae. HeoOXoIuMble HCXOTHBIC TOJIOKEHHUS, HA OCHOBE KOTOPBIX
M3y4aloTCs CBOMCTBA TI'E€OMETPUUYECKHX (UTYp, TPHUBOAATCSI B  ONHUCATEIbHOW  dopme.
[IpuHIMIIMAIBHBIM  MOMEHTOM JaHHOM TEMbl SIBISETCS BBEIACHUE TMOHATHS paBeHCTBA
reOMETPUUYECKUX ¢buryp Ha OCHOBE HATJISITHOTO
MOHATUA HanoXeHus. OrnpeaeieHHOe BHUMAHHUE JOJDKHO YACHSTHCS MPAKTUYECKUM MPUIOKEHUSIM
F€OMETPUYECKUX TTOHSATHM.

Koumponvnwix pabom: 1

2. Tpeyroabnuku (18 yacos)

TpeyronpHuk. IIpu3Haku paBeHCTBA TPEYroiabHUKOB. llepneHaukyisip k npsmon. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOIbHUKA. PaBHOOEIPEHHBIN TPEYTOJIFHUK U €T0 CBOIMCTBA. 3a7aun Ha
IIOCTPOEHHUE C TOMOILBIO [IUPKYJIS U JTUHEHKH.

OcnosHas yenb — BBECTH TOHSATHE TEOPEMBI, BHIPAOOTaTh yMEHHE OKa3bIBaTh PABEHCTBO
TPEYrOJIbHUKOB C MIOMOIIBI0 U3YUYEHHBIX IIPU3HAKOB; BBECTH HOBBIM KJIACC 3a/1a4 — Ha NOCTPOEHUE
C IIOMOIIBIO IUPKYJISA U JIMHEHKH.

[Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB SIBISIOTCS OCHOBHBIM paboyMM ammapaTroM BCEro Kypca
reoMeTpud. Jloka3aTenbCTBO OONbIIEH YacTH TEOPEM Kypca M TakkKe pelIeHHEe MHOTHX 3ajad
MIPOBOAMTCS MO CIIEAYIONIEH CXeMe: MOMCK PaBHBIX TPEYTOJbHUKOB — OOOCHOBAHHME MX PAaBEHCTBA
C IOMOIIBK KAaKOro-TO IpPU3HAKA — CJEACTBUS, BBITEKAIOUIME W3 PABEHCTBA TPEYTOJIbHUKOB.
[IpuMeHeHHne NpU3HAKOB PABEHCTBA TPEYrOJbHUKOB IPH PELIEHUU 3a/ad JaeT BO3MOXKHOCTh
ITIOCTENIEHHO HAaKaIlJIMBAaTh ONBIT IPOBEIACHUS JOKa3aTEIbHbIX paccyaeHnid. Ha HaganbHOM dTare
M3y4YeHHs U PUMEHEHUs IPU3HAKOB PABEHCTBA TPEYTOJbHUKOB 11€J1eCO00pa3HO UCIIONIb30BaTh 3a-
Jla4¥ C TOTOBBIMU YEPTEKAMH.

Koumponvnwix pabom: 1

3. MapanaenabHbie npsimble (12 yacos)

[Mpu3Haky TapajulebHOCTH TPSAMBIX. AKCHOMa MapaienbHbIX —MpsMbeix. CBolicTBa
HapauIeIbHBIX MPSIMBIX.

OcHognas yenb — BBECTU OJIHO M3 BXHEHIINX MOHATUI — MOHSATHE MAPaUICIBHBIX TPSMBIX;
JaTh TEPBOE MPEJICTABICHUE 00 aKCHMOMax M aKCHOMATHYECKOM METOJIe¢ B T'€OMETPHH, BBECTH
aKCHOMY TMapayIebHBIX MPSMBIX.

[Mpu3Haku ¥ CBOWCTBA MApaUICNIbHBIX MPSIMBIX, CBS3aHHBIC C YIJIaMH, 00pa30BaHHBIMU IPU
NEepeceyeHur  JBYX  MNpPsSIMBIX  CEKymled  (HakpecT  JIeKallUMH,  OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), IIUPOKO UCIIOJIB3YIOTCS B JaJbHEHIIIEM MPHU U3YyYCHUH YETHIPEXYTOJbHHKOB,
MOJIOOHBIX TPEYrOJIBHUKOB, TIPU PEIICHNH 3a/1a4, a TAKXKE B Kypce CTEPEOMETPHH.

Konmponvnvix pabom: 1

4. CooTHOLIEHUS M€Ky CTOPOHAMM H YIJIaMH TpeyrojibHuka (18 yacos)

CymMma yrioB TpeyrosibHMKa. (COOTHOIIEHME MEXIY CTOPOHAMHM M YIVIAMH TPEYTOJIbHHUKA.
HepasenctBo TpeyronbHuka. [IpsMoyronpHble TpEyroJbHUKH, UX CBOWCTBA U IIPU3HAKU PABEHCTBA.
PaccrosiHne ot Toukm A0 npsMmoi. PaccrosHue Mexay mapasuieslbHbIMH NpsAMbeIMH. [locTpoenue
TPEYrOJIbHUKA IO TPEM DJIEMEHTAM.

OcHoeéHas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BAKHBIE CBOKCTBA TPEYTOJIBHUKOB.

B naHHOW TeMe IOKa3bIBa€TCSA OJIHA U3 BAXKHEUIIMX TEOPEM N€OMETPUM — TEOPEMA O CyMME
yriaoB TpeyroipHuka. OHa MO3BOJIAET JaTh KIACCU(UKALMIO TPEYroJbHUKOB IO  yIJIaM
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(OCTpOYTOJIBHBIN, MPAMOYIOJIbHBINA, TYIIOYTOJIbHBIN), a TAK)KE€ YCTAHOBUTH HEKOTOPBIE CBOMCTBA U
IIPU3HAKN PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

IlonsATHE paccTOSIHUSA MEXIYy IapauIeIbHBIMU IPSMBIMU BBOJUTCS Ha OCHOBE JIOKA3aHHOMU
IIPEIBAPUTEIIBHO TEOPEMBI O TOM, 4YTO BCE TOYKM KaXIOHM M3 JABYX MAPAJLICIBHBIX IPSAMBIX
paBHOYZAAJIEHBI OT APYroil NpsAMO. JTO MOHATHE UTPAET BaKHYIO POJib, B YaCTHOCTH HUCIIOJIb3YETCs
B 33/1a4aX Ha IOCTPOECHHUE.

IIpu pemreHnn 3aaa4 Ha IOCTPOEHUE B 7 KIIACCE CIIEYET OIPAHUYUTHCS TOJIBKO BBIITOJHEHUEM U
OIMCaHUEM ITOCTPOEHUSI UCKOMOM (GUrypsl. B OTAEIBHBIX ClIydasX MOXKHO IIPOBECTH YCTHO aHAJIU3
U J10Ka3aTeIbCTBO, & 3JIEMEHTHI MCCIIECJOBAHUS JOJKHBI IIPUCYTCTBOBATH JIMIIb TOTAA, KOrAa 3TO
OrOBOPEHO YCIOBUEM 3aJa4u.

Koumponvnvix pabom: 2

5. IloBropenue. Pemenue 3agay (9 4.)

OcHosnas yenw. 110BTOPUTH, 3aKpenuTh U 00001MTH OCHOBHBIE 3YH, mony4yeHusie B 7

KJIacce.
TemaTH4yeckoe NVIAHMPOBAHKE 10 FeOMEeTPUH 7 KJacc.
Ne | Tema Koa-Bo | Xapakrepucruka OCHOBHBIX
n/n 4acoB BHJIOB /IeATEJBHOCTH Y4YCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIi).
1 HavajbHble reomerpuyeckue | 11 ®opMyJIMPOBATh ONPEACICHUA H
CBeJCHHS.
WTIOCTPHPOBATh HOHSTHS
IIpsimas u oTpexok. Jyd u yrour. OTpe3Ka, JIyda; YyIJla, IpsMOro,

CpaBHEHHE OTPE3KOB U YIJIOB.
Nsmepenne  orpeskoB.  M3mepenue
YTJIOB. YIJIOB; BEPTUKAIBHBIX M CMEKHBIX
[lepnenauKkynsipHbIE IPSMBIE.
Pemenne 3anau.
KontponbHas padora Nel.

OCTPOro, TYHNOTO H pa3BEpPHYTOrO

YTJIOB; OUCCEKTPUCHI yTIIa.

®DopmyIMpOBaTh onpeeneHus
MEPHEHIUKYIISIPHBIX MIPSAMBIX;
NEPIEHANKYJISApa U HAKIOHHOU K
MIPSIMOM; CEpPEaUHHOI0
MEepIEHUKYIIIpA K OTPE3KY;
pacno3HaBaTh U HM300paKkaTh HX

Ha YepTekax U PUCYHKaX.

2 TpeyroabHukwH. 18 dopmMmynmpoBaTthb olIpeIeICHUS
TlepBbiit NpU3HAK paBeHCTBa MPSIMOYTOJIBHOTO, OCTPOYTOJIBHOTO,
TPEYTOJILHUKOB. TYNOYTOJILHOTO, PaBHOOEAPEHHOTO,
Menuanpl, OHCCEKTPUCHI W  BBICOTHI
TpeyronbHUKA PaBHOCTOPOHHETO TPEYrOJbHHUKOB;
Bropoit 1 TpeTnii Npu3HaKU PaBEHCTBA BBICOTBI, MEIHMaHbI, OWCCEKTPHUCHI,
TPEYroJIbHUKOB.
321[[3.'-11/1 Ha HOCTpOGHI/Ie. pacno3HaBatb H M306pa)Ka.TI> nUX Ha

Pemrenue 3agau.
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Kontponbhas pabota No2.

yepTrexax U pUCyHKax.

dopmynuposath OIIPCACICHHUC PABHBIX
TPCYroJIbHUKOB. ®dopMmynuposatb MU
AokasbiBaTb TCOPEMBI O IIPHU3HAKAX

PaBEHCTBA TPEYTOJIbHUKOB.

Pemars 3amaun Ha IIOCTPOCHHUEC C

IMOMOIIbIO TUPKYJIA U JIMHEHKU.

Haxoaurtes yCIOBHUS CYIECTBOBaHUS
peuieHus, BBIIOJHATL IIOCTPOCHUE
TOYEK, HEO0XOIUMBIX JIuE
IOCTPOEHHUST  UCKOMOH  (DUTYpHI.
Joka3piBaTh, YTO IIOCTPOCHHAs
¢burypa ymOBIETBOPSET YCIOBHSIM
3aJa4d (ompegenATs YHCIO pelle-
HUU 3aJa4u IpH KaXXZI0M

BO3MO>XHOM BbIOOpE JaHHBIX )

Pemats 3a7ayd Ha IIOCTPOEHUE,
JI0Ka3aTeJIbCTBO U BEIYUCIICHUS.
BeizeasitTb B YCIOBUM  3aJayu
YCIIOBHE u 3aKIIIOYCHUE.
MopaeaupoBaTh YCIOBUE 3aJaud C
TIOMOIIBPI0 YEpPTEeKa WM PHUCYHKA,
NMPOBOJUTH JIOTIOJIHUTEIIbHbBIE
IIOCTPOEHUSI B XOAE PEUICHUS.
Onupasice Ha JaHHbBIE YCIIOBUSA
3a7a4M, MPOBOAMTL HEOOXOIUMEIS
paccyxneHus. WHTepnpeTHpoBaThH
MOJTyYECHHBIN pe3ynpTar u
COIIOCTABIIATE €ro €  YCIOBHUEM
3a1a49u

IMapanjiejJbHble IPAMBIE

[lpu3Haku  mapajuIeIbHOCTH
MPSIMBIX.

AxcrnoMa napansienbHbIX MPSMbIX.
Pemenne 3anau.

Kontponbnas padora Ne3.

JIBYX

12

dopmyaupoBaTh onpeneneHus
MapajuieNbHbIX  MPSIMBIX;  YIJIOB,
00pa3oBaHHBIX TMIPH TEPECCUCHHUH
IBYX MApAJUIENIBHBIX  IIPSAMBIX
CEKYIIIEH; pacno3HaBaThb u
u300paxkaTh HX HAa YEpTEekKAX H

PHUCYHKaX.
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4 CooTHOLICHUS MEXKIAY CTOpOHaAMHU M 18 O6bACHATD u WNNIOCTPUMPOBATh

yIJIaMH TPeYroJbHUKA.
HEPABEHCTBO TPEYTOJIbHUKA.

CymMa yriioB TpeyroJjibHUKa.

CooTHOILIEHHST MEXAYy CTOPOHAaMH |

yriaMu TPEYroJIbHUKA.

Kontposbhas pabora Ne4.

[IpsiMoyTOBHBIE TPEYTOJIBHUKH.

[locTpoeHne TpeyrojbHUKa 1O TPEM

3J€MEHTaM.

Pemrenue 3agau.

Kontponsnas pabora No5.

dopmynuposaTh 1 AokasbiBaTb TEOPEMBI
O  CBOWCTBAX M  IPU3HAKAX
PaBHOOEIPEHHOIO0  TPEYrOJIbHUKA,
COOTHOLIEHUSX MEX]y CTOPOHAMHU
U YIJIAMH TPEYrOJbHUKA, CyMMeE
YIJIOB  TPEYrOJbHHUKA, BHEIIHEM
yIJi€ TPEYrOJbHUKA,

HccnenoBarb CBOICTBA

TPEYroJIbHUKa C IIOMOIIIBIO

KOMIIBIOTCPHBIX IIPOTIpaMM.

Pemats 3amayd Ha IIOCTPOEHUE,
JI0Ka3aTeabCTBO U BBIYUCIICHUS.
BeieassitTe B YCIOBUHM  3aJayud
YCJIOBUE U 3aKJIFOYECHHUE.
MopaeaupoBaTh YCIOBUE 3aJaud C
IIOMOILBI0 YEepTeka WIM PUCYHKA,
NPOBOJMTH JOIOJIHUTEIbHBIE
IIOCTPOCHUsST B XOJE peELICHUA.
Onupasice Ha JaHHBIE YCIIOBHUS
3a7a49M, MPOBOIAMTHL HEOOXOIUMBIS
paccyxneHus. HHTepnperupoBaTh
MOJTYYECHHBIN pe3yiibTar 51
COIIOCTABIIATE €ro €  YCIOBHUEM
3aJ1a4H.

5 IToBTOpenue. Pemenue 3axay. 9 3HaTh Marepuan, W3yYEHHBIM B
Kypce MaTeMaTHKH 3a 7 Kjacc.
Baapers o0IuM IIPUEMOM
peuieHus 3a1ay.

YMeTb TNpPUMEHATh IOJIyYEHHBIE
3HaHUA Ha ITPAKTHUKE.

Ymernb JJOTNYECKHN MBICJIMTD,
OTCTauBaTh CBOKO TOYKY 3pEHUS U
BBICIIYIIMBaTb ~MHEHUE  JPYTHUX,
paboTath B KOMaH/IE.

HUroro: 68

Tpeoosanus K yposHio no020moeKu

B pe3synbrare nuzyueHust Kypca reoMeTpuu 7 Kjlacca yqaluecs 10KHbI:

OBJIQJIETh MOHATHSIMHU TIPOCTEHIITUX TEOMETPUIECKUX (PUTYP U UX CBOMCTBAMH;

YMETh JI0Ka3bIBaTh TEOPEMBI O MPHU3HAKAX PABEHCTBA TPEYTOJIbHUKOB, MPUMEHSITh UX MPU
pelIeHnH 3a/1ay;

pemath 3a7ja4i Ha MOCTPOCHUE C MOMOIIBIO IUPKYJIS U TUHEUKH;

3HATh MIPU3HAKU U CBOWCTBA MapauIeIbHBIX IPSIMBIX;

3HaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA, O COOTHOIICHUH MEX1Yy CTOPOHAMU U yriaMu
TpEeyrojbHUKa, HEPABEHCTBO TPEYroJbHUKA, CBOMCTBA W NPHU3HAKU MPSIMOYTOJIHLHOTO

VVV VY
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TPEYroJIbHUKA U MIPUMEHSATh UX MPU PEIICHUU 33]]a4, YMETh CTPOUTH TPEYT'OJIbHUK 1O TPEM
JJIEMEHTaM.
Hcnonvzoeannan tumepamypa:
[Iporpamma. I'eomerpusi. PabGouass mporpamma k yueOHuky JI.C.ATanacsHa u apyrux. Mocksa
«IIpocBemenue» 2011 roa. ABrop- cocraBurens byryzos B.®.
VYueonuk: JI.C.Atanacss u np., ['eomerpus 7-9 k.,
Mocksa «IIpocsemmenue» 2009 r.

8 kiacce

AJI'EBPA
3 yaca B Hegea10, Bcero 102 gyaca
KonTtpouabsnbix pador 10

1. PanumonajbHbIe 1podu (22 yaca) I
PanmonaneHas apo06b. OCHOBHOE CBOKMCTBO JpoOH, cokparieHue apodei. ToxaecTBEHHbIC

y . _k
npeoOpa3oBaHusl PAlMOHAIBHBIX BBIpaXKeHHH. YHKIUSA 0 = — U ee rpaduk.
X

Ocnosnasi yenv — BbBIPpAa0OTAaTh YMEHHUE BBINOJIHATh TOXKAECCTBEHHbIE IPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKEHUM.

Tak kak HEHCTBHS C palUMOHAIBHBIMU JApPOOSMH CYLIECTBEHHBIM OOpa3oM OINUpPAIOTCA Ha
NEUCTBUSL C MHOTOWIEHaMH, TO B Hayaje TeMbl HEOOXOAMMO MOBTOPUTH C YyYalllUMUCSH
peoOpa3oBaHus 1IEIIbIX BHIPAKEHUH.

['maBHOE MECTO B JaHHOH TeMe 3aHUMAIOT AJITOPUTMBI IEHCTBUIA JpOOSIMU. YUaIiuecs: JOJKHBI
MOHUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEJICHUE U YaCTHOE ApoOel Bceraa MOXKHO MPeJICTaBUTh B
Buje npobu. IlpuoOperaemble B JaHHOW TeMe YMEHHS BBIIOJHATH CIOKEHUE, BBIYMTAHUE,
YMHOXKEHHE M JeJIeHHe IpoOel SBIAIOTCA ONMOPHBIMH IPeoOpa30BaHUSAX IPOOHBIX BBIPAKEHUM.
IToostoMmy um cunepyer ynenuTbs ocoboe BHuMaHue. HenenecooOpazHo mepexoauTb K
KOMOMHUPOBaHHBIM 3aJ[aHUsIM Ha BCe JIEMCTBUSA ¢ IpoOsSIMU Mpexie, 4eM Oyay YCBOEHbI OCHOBHBIE
QITOPUTMBL. 3aJlaHUsl Ha BCE JIEHCTBUS C APOOSMHU HE JOJKHBI ObITh M3JIMIIHE TPOMO3IAKUMHU U
TPYIOEMKHUMH.

IIpn HaxoXaeHMM 3HAa4eHUH ApoOel MJaroTcs 3aJaHUsl HAa BBIUMCIEHHUS C IOMOILBIO
KaJIbKYJIATOpa. B 1aHHOHN TeMe pacIIMpSAIOTCSA CBEACHUSA O CTAaTUCTUYECKUX XapaKTEPUCTHKAX.
BBomutcs  moHATHE CpeIHEro rapMOHMYECKOTO psiia MOJIOKHUTEIBHBIX uducen. M3yueHue TeMbl

k
3aBepIIaeTCs PACCMOTPEHUEM CBOMCTB rpaduka GyHKIMUA O = — .
X

Koumponvnwix pabom: 2

2. Ksagparnbie kopHu (18 yacoB) I

[lonsitTne 00 wuppanmoHanpHBIX uwnciax. OOmMe cBeaeHUS O JACWCTBUTEIbHBIX YHUCIHAX.
KBagpatubiit kopeHb. [ToHATHE O HAXOXAEHUM HPUOIMIKEHHOTO 3HAUEHHs KBAJpPAaTHOIO KOPHS.
CaoiicTBa KkBaapaTHBIX KopHell. [IpeoOpa3oBanus BeIpaXXeHUH, COAEpKAIIUX KBaJpaTHbIE KOPHHU.
OyHKIHs 0 = Jé , €€ CBOIiCTBa U TpaduK.

OcHo6Hast yenb — CHCTEMaTU3MPOBATh CBEACHUS O pALMOHAIBHBIX 4YHMCIaX W JAaTh
Mpe/iCTaBlIeHre 00 UppalUoOHAIbHBIX YHCIAX, PACIIMPUB TEM CaMbIM I[OHSITHE O YHCIIE;
BbIpabOTaTh yMEHHUE BHIMOIHATH IPe0oOpa30BaHuUs BBIPAKEHUHN, COAEPIKAIINX KBAJAPATHBIE KOPHU.

B nanHO#i TeMe ywammecs IOJy4arOT Ha4alabHOE IMPEACTABJICHUE O TIOHATHU JAEUCTBUTEIBHOIO
yucia. C 3Toi 1enpio 0000111at0TCsl N3BECTHBIE YHAITUMCS CBEICHUS O PAllMOHAIBHBIX unciax. s
BBEJICHUS NOHATHS UPPALNOHAIBHOTO YMCIIA UCIOJIB3YETCSl HHTYUTUBHO NIPEACTABICHUE O TOM, YTO
KaXJbI OTPE30K MMEET [UIMHY U IIOTOMY KaXXIOW TOYKE KOOPAMHATHOM NPSAMON COOTBETCTBYET
HeKoTopoe yncio. [loka3biBaeTcs, 4TO CyHIECTBYIOT TOUKH, HE UMEIOIINE PAllMOHAIBHBIX a0cIuce.
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IIpyn BBeneHUM NOHATUSA KOPHS IIOJE3HO O3HAKOMHUTH YYAIUXCS C HAXOKIECHHEM KOpHEH C
IIOMOILBIO KAJIBKYJIATOPA.

OcHOBHOE BHHUMaHUE yJENISETCS MOHATUIO apH(PMETHIECKOTO KBaJPaTHOTO KOPHS U CBOMCTBaM
apu(MEeTHYECKUX KBaJpaTHbIX KOpHEH. Jl0Ka3bIBAIOTCS TEOPEMBbI O KOpHE M3 IMPOU3BEICHUS U

IpoOH, a TaKKe TOXKIAECTBO 7~ :|r'|, KOTOpBIE TOJYYaloT NPUMEHEHHE B IMPeoOpa3oBaHUAX
BBIpQXEHUI, coaepXkallux KBajgparHble KopHU. CrnenuanbHOe  BHUMaHUE  yJIensercs
4 a

A —
Vb Vb £e
YMmenue npeoOpa3oBbIBaTh BBIPAKEHUS, COAEpIKAIINe KOPHHU, YacTO HCIOJIb3yeTCs KaK B CaMOM

Kypce airedpsbl, Tak U B Kypcax TeOMeTpuu, anreOpsl U Havajl aHaau3a.
[Ipomomxkaercss pabora 1O pPa3sBUTHIO (PYHKIMOHANBHBIX MPEACTABICHUNA  y4YaIIUXCS.

OCBO60)K,I[€HI/IIO OT UPPAaIHUOHAIBHOCTH B 3HAMCHATCIIC ,Z[pO6I/I B BBIPAKCHUAX BHOA

PaccmatpuBarotcst pynkuust 6 =+/6, ee cBoiictBa u rpaduk. [Ipu m3yyeHun QyHkuuu 0 =+6

., 2
MOKa3bIBACTCSI €€ B3aUMOCBSI3b ¢ pyHKIMeH y = X, e X > 0.
Konmponvnvix pabom: 2

3. KBanparnbie ypaBHenus (21 yac)

KBanpaTtHoe ypaBHeHue. @opmyra KOpHEH KBaJpaTHOrO ypaBHEHMs. PeleHue panuoHaIbHBIX
ypaBHeHuW. Pemenune 3amay, NpUBOAAIIMX K KBaJpaTHbIM YPAaBHEHUSAM M IPOCTEHIIUM
palMOHAaIbHBIM YPaBHEHUSIM.

Ocnoenas yenp — BbIpAdOTaTh YMEHMsI pelIaThb KBAJpaTHbIE YpPaBHEHUS U IPOCTEHIINE
palOHaIbHbIE YPABHEHUS U IPUMEHATD X K PELICHUIO 3a1a4.

B Hagase Tembl IPUBOJSATCS HPUMEPHl PELIECHUS HEMOJIHBIX KBAJPATHBIX ypaBHEHUH. DTOT
MaTepuajn CUCTEMAaTU3UPYETCs. PaccMaTpHUBarOTCS aIrOpPUTMbI PEIIECHUS HENOJHBIX KBaJPAaTHBIX
YPaBHEHUH Pa3IMYHOrO BUAA.

OCHOBHOE BHUMaHUE CIIEYET yJIEIUTh PEIICHUIO YPABHEHUH BH1a ax’+bx+c=0,rmea#0,c
UCIOJIb30BaHuEM (opMyJibl KOpHEH. B nanHol Teme yuamiuecst 3HakomsTcs ¢ popmyrnamu Buera,
BBIPAXKAIOLIMMH CBS3b MEXAY KOPHSAMH KBaJpaTHOTO ypaBHEHHUS U ero ko3dduuumenramu. OHu
HCIIONB3YIOTCA B JAJBHEWIIEM IIPH JIOKA3aTEIbCTBE TEOPEMBI O pPA3JIOKEHUM KBaJIpPaTHOTO
TPEXWIECHA Ha JINHEHHBIE MHOKUTEIH.

VYuyamuecss OBIaJe€BalOT CIIOCOOOM pELIEHUS JPOOHBIX PAlMOHAIBHBIX YPABHEHMM, KOTOPBIN
COCTOUT B TOM, YTO PELICHHE TAKUX YPABHCHUN CBOIUTCS K PELICHUIO COOTBETCTBYIOIIMX LIEJIBIX
YPAaBHEHUH € MTOCIIEYIOIIUM UCKIIFOUEHHEM IIOCTOPOHHUX KOPHEH.

N3yyenne [OaHHOM TeMbl II03BOJIAET CYLIECTBEHHO paCUIMPUTh ammapar YypaBHEHUH,
HCIIOJIB3YEMBIX JUIsSl pEIEHUs TEKCTOBBIX 3a/a4.

Koumponvnwix pabom: 2

4. Hepagencrpa (20 yac)

UucnoBble HEpaBEHCTBA W WX CBOMCTBA. llouneHHOE CIIOKEHHWE M YMHOMKEHHE YHCIIOBBIX
HepaBeHCTB. [lorpemHoCTh M TOYHOCTH NpUONMKeHUus. JIuHelHble HEpaBeHCTBA C OJHOU
MEPEMEHHOMN U UX CUCTEMBI.

OcHoénas  yelb — O3HAKOMUTH ydalluXxcs C MPUMEHEHHE: HEPABEHCTB JUIsl OLICHKM 3HAUYEHUN
BBIp@XEHUH, BbIpaOOTAaTh YMEHHUE pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOW MEpEeMEHHOW M HX
cucreMbl. CBOMCTBA YHCIOBBIX HEPABEHCTB COCTABIIIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pEILICHHE
JIMHEWHBIX HEPABEHCTB C OJHOM INEpEeMEHHOH. T peMbl O MOWIEHHOM CJIOKEHMH U YMHOKEHHH
HEPABEHCTB HAXOJUTb IIPUMEHEHHWE IIPU BBIIOJHEHUU IPOCTEHIINX YIPAKHEHUH Ha OLEHKY
BBIP@)KEHUI 110 METOLy TIpaHMLl. BBoasaTcs NMoHATHUSA aOCOMIOTHOM MOTPEIIHOCTH U TOYHOCTHU
NpUOIMKEHNS, OTHOCUTEIBHOM IMOTPEIIHOCTH. YMEHHUs NPOBOJHUTH JECAYKTUBHBIC PACCYXICHUS
MIOJIy4alOT Pa3BUTHE KAaK IIPH [OKA3aTeNbCTBAX YKAa3aHHBIX TEOPEM, TaK U IIPH BBIIOJHEHUHU
YIPa)KHEHUH Ha 10KA3aTEIbCTBA HEPABEHCTB.

B cBs3u ¢ peleHneM JTMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JAETCs MOHATHE O YHCIOBBIX
MIPOMEXYTKAX, BBOJSTCS COOTBETCTBYIOIIME Ha3BaHHWs M 0003HaueHHs. PaccMoTpeHHIO cucTeM
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HEPAaBEHCTB OJHOW IIEPEMEHHOM MPEALIECTBYET O3HAKOMJICHHE YYallluXCsd C IOHATUSAMHU
nepeceyeHust U 00beIMHEHNUS MHOXKECTB.

IIpy pemieHMH HEpPABEHCTB HCIOJIBL3YIOTCS CBOMCTBA PABHOCWIBHBIX HEPABEHCTB, KOTOpPBIC
Pa3bICHAIOTCSA HAa KOHKPETHBIX Ipumepax. Oco0oe BHUMaHHUE CIeAyeT YACIUTh OTPaOOTKE YMEHUs
pemiar mpocreiiiiie HepaBeHCTBa Buaa ax > b, ax < b, ocTaHOBHMBIIMCH CIEIMANBHO HA CiIydae,
xorma a <0,

B 310l TeMe paccMaTpuBaeTCs TakKe PELICHUE CUCTEM JIBYX JIMHEHMHBIX HEPAaBEHCTB C OJHOM
IIEPEMEHHOM, B YaCTHOCTH TAKUX, KOTOPBIE 3aIIMCAHBl B BUJIE IBOMHBIX HEPABEHCTB.

Koumponvnvix pabom: 2

5. Crenens ¢ HeJbIM MOKa3aTeaeM. DJjieMeHThI cTaTUCTUKU (11 yacoB)

CreneHs C LIeJIBIM IOKa3aTeneM U ee cBoicTBa. CtanaapTHbIN B uKciia. HauanbHble CBEIeHUS
00 opraHmu3aIyy CTATUCTHYECKUX MCCIIEAOBAHUN.

OcHosnas yenvp — BbIpabOTaTh YMEHHE IPUMEHATH CBOMCTB, CTETICHHU C IEJIBIM MTOKa3aTeeM B
BBIYHCIICHUSIX W TPeo0pa3oBaHUAX CHOPMUPOBAThH HaYallbHBIC TMPEACTAaBICHUS O cbope u
TPYNIHPOBKE CTATUCTUUYECKUX JTAaHHBIX, UX HATJISAHON MHTEpPIPETalnu.

B oroit Teme QopMmymupyloTCs CBOWMCTBAa CTEMEHM C IEIBIM IOKa3zaTeneM. Meron
JI0Ka3aTeNIbCTBA STUX CBOWCTB MOKAa3bIBACTCS HA MPHUMEpPE YMHOXKEHHs CTETIEHEH C OJMHAKOBBIMU
OCHOBaHMSMHU. JlaeTcsi MOHATHE O 3aMKMCH 4Yuciaa B cTaHgapTHoOM Buje. [IpuBomsTcs mpumepsl
MCIOJIb30BaHUs TAaKOM 3amucH B (pU3MKe, TEXHUKE U IPYTUX 00JIACTAX 3HAHUMA.

VYyamuecs TOJNy4arOT HayalbHBIE TMPEJACTABICHUS 00 OpraHU3alliid CTATUCTUYECKUX
uccinenoBanuii. OHM 3HAKOMSATCS C TOHITHSMH TEHEPaTbHOM M BBIOOPOYHON COBOKYIHOCTH.
[IpuBoasiTCS mNpUMEpHl NTPEACTABICHUS CTATUCTUYECKUX JAaHHBIX B BHUJE TaOJHUI] YacTOT H
OTHOCHUTENBHBIX YaCTOT. Y4YallluMCsl MpeJUlararoTcsl 3aJaHus Ha HaXOXJEHHE MO TabIuIe 4acToT
TaKUX CTAaTUCTUYECKMX XapaKTePUCTHUK, Kak cpeaHee apudMeThudeckoe, Moja, pa3Max.
PaccmaTpuBaeTcs BOIpoc 0 HArJIsAHON MHTEPIIPETalluy CTaTUCTUYECKO nHpopmanuu. M3BecTHbIe
y4alUMCsl CIOCOOBI  HATJISITHOTO TPEACTABJICHHUS CTAaTUCTHYECKUX JIAHHBIX C  TTOMOIIBIO
CTOJIOUYATHIX U KPYTOBBIX AHArpamMM PACHIUPSIIOTCS 3a CUET BBEJCHHS TaKUX MOHATUMN, KaK MOJUTOH
U TUCTOTpamMma.

Koumponvnwix pabom: 1

6. IToBTopenne (10 yacos)
OcHosnas yenw. 11oBTOPUTH, 3aKpenUTh U 0000IUTH OCHOBHBIE 3YH, monydeHHbie B §
KJ1acce.
Konmponvnvix pabom: 1

TemaTuueckoe niiannpoBanue 8 kiacca

Ne | Tema Kox-Bo KonTtop. | Xapakrepucruka OCHOBHBIX
n/n 4acoB padort BH/IOB /1€AITE€JIbHOCTH YYEHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH).

1 ra.l. PanuonanbHbie | 22 2 ®opMyJIMPOBATH OCHOBHOE
apoou. . N
CBOICTBO anreOpanueckoil apodu u

I1.1.Parmonanpabie 1podu 1 MPUMEHATH ero s
HUX CBOMCTBA. o
npeoOpa3zoBaHusl TPOOEC.
PanmoHanbHbIe BRIpaKEHUSI. o
9 BoinoaHaTn nefcTBUs

OcHOBHOE CBOMCTBO JIpoOH.

anre0pandecKuMu IpoOsMu.
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I[1.2.Cymma wm
IpoOeit.

pa3HOCTh

Cinoxxenue W BBIUWUTAHUE
npobeil ¢ OJUHAKOBBIMHU

3HaMCHAaTCIIAMMU.
CnoxeHne W  BBIYUTaHHE
npobeit c pa3HbIMU
3HAMEHATEJSIMU.

[1.3.IIpousBeneHne U 4acTHOE
IpoOeit.

YMHOKEHUE JIpo0ei.
Bossenenue IpoOu B
CTEIEHb.

Jlenenue npoOei.
[IpeobpazoBanue
paIMOHATILHBIX BRIPAKCHUH.
OyHKIMS y=K/X U e€ rpaduk.

IIpencraBiasATh 1e710€¢ BEIPAKEHUE B
BHUJIE MHOIOYJIEHA, JAPOOHOE — B
BUJC OTHOIICHUS MHOTOYICHOB;

JOKa3bIBaTh TOXJICCTBA.

DopMyIMPOBATH omnpezeieHue
CTCICHM C ICJBIM IIOKA3aTeIICM.
®opMyIHPOBATH, 3aNUCHIBATHL B
CHUMBOJINYECKOU dopme u
WJIIOCTPUPOBATH pUMepamMu
CBOMCTBA CTEINEHH C  IICNIBIM
MoKa3arejieM; NPUMEeHSTh CBOICTBA
CTeleHu Uil  mpeoOpa3oBaHUs
BBIPKEHUI U BHIYUCIICHUM.

I'n.2. KBaapaTHbie KOPHH.
[1.4.]leficTBUTENbHBIC YHCIIA.

PaumonanbHbIe yncia.
HppaunoHanbHele yncia.

I1.5. Apupmernueckuii
KBaJPaTHBIN KOPEHB.

KBanpatubie KOpPHHU.
Apudmernueckuit
KBaJPaTHBIN KOPEHB.
VpaBHenue X° =a.
Haxoxzaenune npuOamxEHHBIX
3HAYEHUN KBaJIpaTHOT O
KOpHS.

OyHKIUA y=\/§ u eé
rpadux.

I1.6.CBoiicTBa
apudmeTnyeckoro
KBaJIpaTHOTO KOPHSI.

KBampatHelif  kKOpeHb U3
MIPOU3BEICHUS U IPOOH.
KBampatHelif  KOpeHb U3
CTEITEHH.

[1.7TIpumenenne CBOWCTB
apu(pMETHIECKOTO
KBaJIpaTHOT'O KOPHSI.

18

IIpuBoauTH pUMEPBI
UppallMOHANIBHBIX ~ YHUCEN; Paclo-
3HaBaTh panoHaIbHbIE u
UPPALMOHAIIBHBIE YHUCIA; H300pa-
7KaTh 4KCJIa TOUKAMH KOOPJAUHATHON

IIPSAMOM.

Haxoaurts NEeCITUYHBIC
NPUOIMKEHUST  PAIllMOHATBHBIX U
HMppalAOHAIIBHBIX YHCe;
CPaBHHUBAThL U YNOPAJ0YUBATH

JIEUCTBUTEILHBIC YHCIIA.

OnuceiBaThL MHOKECTBO

NENCTBUTEIILHBIX YHCEIL.

Hcnoan3oBaTh B NHCHLMEHHOU
MaTeMaTHYeCKON peun 0003HaYeHUS
u rpaduyeckue N300paxeHus
YHUCJIOBBIX MHOECTB, TEOPETUKO-

MHOXCCTBCHHYIO CUMBOJIUKY.
®opmyIMpOBaTh OIpeeIICHuE

KBaJpaTHOTO KOPHA W3  4YHCIA.
Hcnoab3oBath rpadguk QyHKIUU y
= .X2 IJI1 HAXOXKACHUA KBaJAPAaTHBIX

KOpHE. BbIlUMCAATHL TOYHBIE U
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BriHecenne MHOXHTENS 3a
3HAK KOPHSI. Bnecenue
MHOXUTEJS O] 3HAK KOPHS.
[IpeobOpaszoBanue

BBIPAXKECHHUI, coZiepKaInx
KBaJpaTHBIC KOPHHU.

npUOIIKEHHBIE 3HAYCHUS KOPHEH,
UCTONB3Ys TpU  HEOOXOAUMOCTH
KQJIBKYJIATOP; MPOBOJUTH  OLIEHKY

KBaJIpaTHBIX KOPHEH.

Jloka3pIBaThH CBOICTBA

apudmeTnyecKux KBaJPAaTHBIX
KOpHEH; NpPUMEHATh UX A

peoOpa3oBaHus BEIPAKECHHIA.

BopruucasaTs 3HaYCHUs BBIPAXKEHUU,
COEepXKAIMX KBaJpaTHbIE KOPHH;
BbIPAKATh MepEMEHHBIE u3
TEOMETPUYECKUX U (U3HUECKUX
dbopmyL.

HccaenoBars  ypaBHEHUE  BHIA

2 .
X" =a, HaxoauThb TOYHBIC u

npuOIMKEeHHbIE KOpHU 1pH a > 0

I'n.3. KBaaparubie
YPaBHEHHUH.

[1.8.KBagpaTHOE ypaBHEHUE U
€ro KOpHH.

Hemnonnsie KBaJpaTHbIE
YPaBHEHHUSI.
®opmyna KOpHEHN

KBaJPAaTHOT'O YPABHEHUSI.
Pemenne 3agad ¢ mOMOILIBIO
KBaJPAaTHBIX YPaBHEHUH.
Teopema Buera.

I1.9.Ipo6HO  pannoHaIbHBIE
ypaBHEHHUS.

Pemenne JIPOOHBIX
palOHaIbHBIX YPABHEHUH.
Pemrenne 3amad ¢ IIOMOIIBIO
palMOHAIbHBIX YPABHEHUIA.

21

PacnoznaBarth JIMHENHEBIE u
KBaJpaTHbIE YpPaBHEHHUs, LEJble U

JpOoOHBIE ypaBHEHUSI.

Pemars KBajpaTHble ypaBHEHUS, a

TAaKXXC YpaBHCHHA, CBOAAIIHUECA K

HUM, pematb poOHo-
panroHaJIbHBIC YPaBHEHHUS.
HUccnenoBarb KBaJ[paTHbIE

YpaBHCHUA 110 AOUCKPUMHHAHTY H

K03 puLrEeHTaM.

Pemartn TEKCTOBBIE 3a1aun
anredpanyeckum CIIOCco00oM:
MepEeXOaUTh oT CJIIOBECHOU

(GOpMYIUPOBKH YCIIOBUS 3a/Ja4dl K
anreOpandeckol  MOJETu  IyTeM
COCTaBJICHHA YpaBHCHHA, PCIIATH
COCTaBJICHHOE ypaBHEHHE;
HHTEPNPETHPOBATH PE3yIbTAT.
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I'n.4.HepaBeHcTBa.

[1.10.YucnoBble HEpaBEeHCTBA
U UX CBOWCTBA.

HucnoBble HEPABEHCTBA.
CpoiicTBa YHCIOBBIX
HEPaBEHCTB.

CrnoxkeHME H  YMHOXKCHHE
YHUCJIOBBIX HEPABEHCTB.
[TorpentHocTh HW  TOYHOCTH
MPUOITHKECHHUS.

I1.11.HepaBenctea ¢ oaHOM
MIEPEMEHHON U UX CUCTEMBI.

Ilepeceuenune u oObeaUMHEHUE
MHOXECTB.

YucnoBble TPOMEKYTKH.
Pemenue HepaBeHCTB ¢ OIHOM
IIEPEMEHHOM.

Pemenne cucrem HepaBEeHCTB
C OJTHOM IIEPEMEHHOM.

20

Haxoaurts, aHAJIU3HPOBATH,
CONOCTABJIATH YHCIOBBIC
XapaKTEPUCTUKHU 00BEKTOB

OKPY’KaIOILIET0 MUPA.

Hcnoab3oBaTh  pasHble  (OPMBI
3anucy MpUOIM)KEHHBIX 3HAYeHUll;
Jenatb  BBIBOABL O  TOYHOCTHU
NPUOTKEHUS o 3anucu

IPUOIMKEHHOT O 3HAUYEHUS.

BeInoHATH BBIUHMCIICHUS c

pC€ajlbHbIMU NAHHBIMHU.

BbInoaHaTs IIPUKUAKY W OLCHKY

PE3yIbTaTOB BBIYHCJICHU.

DopMyIHPOBATH CBOMCTBA
YUCIIOBBIX HEPaBEHCTB, WiI-
JIIOCTPUPOBAThH ux Ha
KOOPJAMHATHOU IIPSAMOH,
JA0Ka3bIBATH anredbpanyvecky;

NPUMCHATD CBOICTBa HCPABCHCTB

IIpU pCHICHUHA 3a/a4.

Pacno3naBarth JIMHEHHBIE
HepaBeHCTBAa. Pemarb JuHEHHbIE
HepaBeHCTBa, CUCTCMBbI J'II/IHCI\/'IHI)IX
HEPABEHCTB.

IIpuBoauTH TpPUMEPHl KOHEYHBIX U
OeCKOHEYHBIX MHOXecTB. Haxoanuth
o0benuHeHne u nepecevueHne

MHOXKECTB.

IIpuBoANTHL TNpPUMEPHI HECIOKHBIX

KJIacCU(PUKAITHA.

Hcnoan3oBarh TEOPETUKO-
MHOXCCTBCHHYIO CUMBOJIUKY U SA3BIK

IIpU  pPEIIEHMM 3aJa4 B XOJIe
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HU3YUCHUA Pa3JIMIHBIX pas3aciioB
Kypca.

HNnrocTpupoBaTh MaTeMaTHYECKUE
HIOHSTHS u YTBEPKICHUS
IIpUMepamHu. Hcnonb3oBath
IpUMEpPbl WU KOHTP IpPUMEpPHl B

apryMeHTaIuu.

KoHncTpyupoBaTrs MmaremaTtuyeckue
IPEJIOKEHUSI C TIOMOIIBIO CBSI30K
ecu ..., mo ..., 8 MOM U MOJbKO MOM

cryuae, JJIOTHYCCKUX CBA3OK U, UlU.

I'n.5.Ctenenb ¢  LeJBIM
MOKa3aTeJeM. DJIeMeHTBI
CTATHCTHUKH.

I1.12.Creneun C HEIBIM
okKasaTelieM U €€ CBOMCTBA.

OmnpeneneHve  CTENEHH  C
LEJTBIM OTPHUIATEIIEHBIM
IMOKAa3aTelIeM.

CBoiicTBa CTEIEHH C IEJIBIM
IMOKAa3aTelIeM.

CraHgapTHBIN BHJT YHCTIA.

I1.13D5eMeHThI CTAaTUCTHKH.
Coop U IpYyNIUPOBKA
CTATUCTUYCCKUX JTaHHBIX.
HarnssgHoe — mpencraBieHue
CTaTUCTHYECKOM
uHpopMaluu.

11

®opmyMpOBaTh olpezeieHue
CTEIEHH C LENbIM II0KAa3aTENIEM.
®opmyMpoOBaTh, 3alHCbIBATHL B
CHUMBOJINYECKOU dopme u
WLIIOCTPUPOBATH IIpuMepamMu
CBOMCTBA  CTENEHH C  LEIBIM
IIOKa3aTeseM; MPUMEHATh CBOMCTBA
CTeTleHu  JuId  IpeoOpa3oBaHUs
BBIPAKEHUM U BBIUNCIICHUM.

N3Baexkars UH(pOpMaIUIO n3

Ta6J'II/II_[ n ayarpaMm, BBINMOJHATD

BBIYMCIICHUS o TaOJINYHBIM
JIaHHBIM. Omnpeneastsb o
JarpaMmam HauOoJbIINe u

HaUMCHBIIUE JaHHBIC, CPABHUBATDb

BCJIMYHHEI.

IpencraBaars, uHbOpMaLUIO B
BUIAE  TaOmMmI,  CTOJIOYAThIX H

KpYTOBBIX JHarpamm, B TOM YHCIE C

IIOMOILIBIO KOMIIBIOTEPHBIX
IIporpamm.
IIpuBoauTs COZIEpKATEIIbHBIE

MPUMEPHl HCMOJIb30BAHUS CPETHUX
Il omMcaHusl JaHHBIX (YpOBEHb

BObI B BOOOEME, CIIOPTUBHBIC
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KJIMMaTUYECKUX 30H)

MoKasarcijiu, OINpPCACIICHUC TpPaHUI]

6 IloBTOpEeHue (uTorosoe). 9 1 3HaTh, MaTepuan, W3yYCHHBIN
Kypce MaTeMaTHKH 3a 8 KJlacc

3HaHHWA HaA IIPAKTHKE.

pa6OTaTB B KOMaHJEC.

B

YMmeThb MMPUMCHATH IMOJIYYCHHBIC

YMmerh JIOTUYECKU MBICJIUTb,
OTCTaMBaTh CBOIO TOYKY 3PCHHUS M
BBICITYIIMBATh ~ MHEHHE  JIPYTHUX,

HUroro: 102 10

Tpebosanusn K ypoeHI0 n0020mMOBKU

B pesynbraTe u3yueHus Kypca anreOpsl 8 kiiacca y4yaimecs J0KHbIL:

YMETH BBITIOJIHATH TOXICCTBEHHBIE MPE0Opa30BaHuUs PAIMOHAIIHBIX BBIPAXKCHUH;

UMETh MpEACTaBlIeHuE 00 HppalOHATIBHBIX YUCIAX, YMETh BBIIOJIHATH MPEOOpa3OBaHUS,
coJiepKalinX KOPHU;

YMETh peliath KBaJpaTHbIE YpaBHEHHS, PallMOHAIBHBIC YPaBHEHHS M IPUMEHATH UX K
pELIEHNUIO 3a/1ay;

YMETb pelIaTh JUHEHHbIE HEPABEHCTBA C OAHON MEPEMEHHOM U UX CUCTEMBI;

MIPUMEHSTH CBOWCTBA CTETICHH C LIEJIBIM MOKA3aTeNIeM B BEIYMCICHHUIX U MTPE0OpPa30BAHMSIX;
UMETh HaudalbHbIE MPEJCTaBICHUS O cOOpe W TPYNIHUPOBKE CTATHCTUYECKUX JAHHBIX, HX
HarJSITHOW WHTEPIPETALIH.

YVVV VYV VYV

Jlureparypa:

ITporpammMbl  oOpa3oBaTenbHbIX yupexaeHuil. Anrebpa 7-9 kmacesl. CocraBurens: T.A.
BypmuctpoBa. Mocksa «IIpocsemienue» 2008r.

Anrebpa: yuyeOHuKk Juist 8 ki1. obmeoOpa3oBart. yupexaenuit /moa pea. C.A. Tensikosckoro, - M.:
[Ipoceemenue, 2010

I'EOMETPUA
2 yaca B HeJeJII0, Bcero 68 yacos
KonTpoabHbix pador 5
1. YerpipexyroiabHuku (14 yacos)

MHOroyroiapHuK, BBIIYKIBIA MHOTOYTOJIBHUK, YEThIpEXyroibHUK. [lapammenorpamm, ero
cBoiicTBa W mnpu3Haku. Tpameuus. [IpsmoyroiabHHK, pomO, KBajapar, ux cBoiictBa. OceBas U
LIEHTpaIbHasl CHMMETPHHU.

OcnosHas yenb — U3y4UTh HanOOJIee BaXKHBIE BUJIbI YETHIPEXYTOJIbHUKOB — IMapaJuIeIorpamMM,
MPSIMOYTOJIBHUK, pOMO, KBajpatT, Tpareuuio; AaTh NpeicTaBlieHne o ¢urypax, odiagarommx oce-
BOU WJIM LICHTPAIBHON CUMMETPUEH.

Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIaHHOM TEMbI U PEIIeHUs] MHOTUX 3a/1a4 MPOBOJATCS C
[IOMOILBIO TPU3HAKOB PABEHCTBA TPEYIOJBHUKOB, IIOTOMY IIOJE3HO HX IOBTOPUTH B Hayale
W3Yy4YEHUS TEMBI.

OceBasg M IeHTpajibHas CUMMETPHM BBOJATCS HE Kak NpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOWCTBA Fr€OMETPUYECKUX (PUTyp, B HACTHOCTU YETHIPEXYrOJIbHUKOB. PaccMOTpeHMe ATUX MOHATUI
KaK JIBHJKEHUH TUIOCKOCTH COCTOUTCS B 9 Kiiacce.

Konmponvnvix pabom: 1

2. Ilnomann (14 yacoB)
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IlonsTe 1uiomanM MHOroyroibHuUka. [lnomanan nNpsMOyrojibHHMKA, NapauIeIorpaMma,
TpeyrojpHuKa, Tpaneuuu. Teopema IIudaropa.

OcnosHas yenp — pacIIUPUTh W YIIIyOUTh TONy4YeHHble B 5—6 Kiaccax MpeJCTaBICHUS
yyamuxcst 00 U3MEpEeHMM U BBIYMCICHMM IUIOINAJEH; BbIBECTH (OPMyJbl  IUIOIIAZEH
IPSIMOYTOJIbHMKA, IapajljiesiorpaMma, TPEyrolbHUKA, TpaneluM; J0Ka3aTh OJHY M3 IJIaBHBIX
TeopeM reomeTpun — teopemy Iludaropa.

BeiBog Qopmyn  nmus  BBIUMCIEHHS —IUIOHIafedl  MpSIMOYrOJbHHMKA, —Mapajuiejorpamma,
TPEyroJIbHUKa, Tpalnelud OCHOBBIBAETCS Ha JBYX OCHOBHBIX CBOWCTBaX IUIOINAAEH, KOTOpHIE
MPUHUMAIOTCS MCXOJ W3 HArTAHBIX MPEACTaBICHUH, a Takke Ha (opMmyse IUIOMAAN KBajapara,
000CHOBaHUE KOTOPOIl HE SIBIIETCS 0043aTeNbHbBIM JUIs yYaIIUXCS.

HerpaguumoHHON [UId IIKOJIBHOIO Kypca SIBISIETC TeopeMa 00 OTHOIIEHHMH ILIOLAAeH
TPEYroJbHUKOB, MMEIOLMX 0 paBHOMY yriay. OHa IO3BOJII€T B JasbHEHIIeM JaTh NPOCTOE
JI0Ka3aTeNbCTBO IMPU3HAKOB MOJIO0US TPEYroJbHUKOB. B 3TOM COCTOMT OJHO M3 HPEUMYIIECTB,
00YCJIOBJIEHHBIX pPAaHHUM BBEJCHUEM MOHATHS IIIOIIA M.

JlokazarenbcTBO TeopeMsbl [lndaropa ocHOBBIBaETCSI Ha CBOWCTBAX IUIOMIAACH U POpMYIIax JUIs
IIoIaze Kpajapara M NpsAMOYroyibHUKa. Jloka3plBaeTcsi Takke Teopema, oOparHas Teopeme
[Tudaropa.

Konmponvnvix pabom: 1

3. IHoxoOHbIe TPeyrobHukH (19 yacos)

[TomoOubIe TpeyronpHUKH. [lpu3Haku MomxoOWst TpeyronbHUKOB. I[IpuMeHeHHMe momo0us K
JI0Ka3aTeNbCTBY TeopeM U pemieHuto 3anad. CHHyC, KOCHMHYC W TaHT€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.

OcHoeHass yenb — BBECTU TMOHATHE IMOJAOOHBIX TPEYrOJbHUKOB; PACCMOTPETh IPU3HAKH
MoJIo0MsI TPEYrOJIHHUKOB M WX TNPUMEHEHHS; CJejaTh IEPBBIA [Iar B OCBOSCHUHW YyJaIlUMUCS
TPUTOHOMETPUYECKOTO anmnapara TeoMeTpUH.

Ompenenenue MoJOOHBIX TPEYTOJBHUKOB JA€TCsl HE HAa OCHOBE MpeoOpa3oBaHUs MOI00MS, a
Yyepe3 paBeHCTBO YIJIOB U MPOMOPIHUOHATBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku 1OMOOUS TPEYTOJBHUKOB JIOKA3BIBAIOTCS C ITOMOIIBI0 TEOPEMBI 00 OTHOIICHUU
IoIa/Iel TPEYTOIbHUKOB, UMEIOIIUX 110 PABHOMY YTIy.

Ha ocHoBe mnpu3HAKOB MOJOOMS JOKAa3bIBACTCS TEOpeMa O CpEeIHEH JIMHUU TPEYroJbHUKA,
yIBEpXKJACHHE O TOYKE TIEpPEceueHuss MeAMaH TPEYTrOoNbHHKA, a TakKXKe JIBa YTBEPKACHHUS O
MPOIMOPIIMOHAIEHBIX OTPE3Kax B MPSIMOYTOJILHOM TPEYTOJIbHHKE. J[aeTcs mpecTaBIeHHE O METO/IE
moao6us B 33/1a4ax Ha TIOCTPOEHUE.

B 3akimoueHue TeMBl BBOJSATCS JJIEMEHTHI TPUTOHOMETPUHM — CHHYC, KOCHHYC W TaHTEHC
OCTPOTrO yria NPsSMOYTOJIBLHOTO TPEYTOJIbHUKA.

Konmponvnvix pabom: 2

4, OxkpyskHocTh (16 YacoB)

B3aumHoe pacnosioskeHue npsMoil U OKpy:kHOCTH. KacaTenbHas K OKpY>KHOCTH, €€ CBOICTBO U
IIpHU3HAK. HeHTpaJ'II)HBIe U BIIMCAHHBLIC YIJIBIL. quI)Ipe 3aMC€UaTCIbHBIC TOYKH TPCYroJIbHHKA.
BrnincanHas u onrcaHHas OKPYKHOCTH.

OchosHas yenb — PacIIUPUTh CBEACHUS 00 OKPY>KHOCTH, TOITY4YEHHbIE yJalllUMUCS B 7 KJIacce;
U3YYUTHh HOBbIE (DaKThI, CBA3AHHBIE C OKPYXHOCTHIO; MO3HAKOMUTH yJalllUXCs C YETHIPbMS 3aMe-
YaTCJIbHBIMH TOYKaMH TPEYT'OJIbHUKA.

B nmaHHOW TeMe BBOAMTCS MHOTO HOBBIX IOHSATHI M pacCMaTpuUBAaeTCs MHOTO YTBEP)KIEHUH,
CBA3aHHBIX C OKPYXHOCTBIO. I[J'ISI X YCBOCHUA CIICAYCT YIACIIHNTH 00JbII0E BHUMAHHE PEOICHUTIO
3azad.

VTBepKIeHUsI O TOYKE IepeceuyeHus] OMCCEeKTpUC TPEYroJIbHUKA M TOYKE MepeceueHust
CCPCANHHBIX MEPIICHAUKYIIAPOB K CTOPOHAM TPCYTOJIbHHUKA BBIBOAATCA KakK CICACTBHUA U3 TCOPEM O
CBOMCTBaX OMCCEKTPHUCHI yIJIa U CEpeMHHOro MEepIeHAMKYJsipa K oTpe3Ky. Teopema o Touke
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IIEPECEUEHUs] BBICOT TPEYTrOJIbHMKA (MM UX MPOJOJDKEHUI) JI0Ka3bIBA€TCSl C IIOMOIIBIO
YTBEPXKICHHS O TOYKE NIEPECCUCHHS] CEPEIUHHBIX EPIICHIUKYIIAPOB.

Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BHUCAHHOW B TPEYrOJIbHUK M OMHCAHHOW OKOJO HETO,

pacCMaTpuBarOTCA CBOMCTBO CTOPOH OIIMCAHHOI'O0 4YCTBIPCXYI'OJIbHHUKAa U CBOMCTBO YTJ10B
BIIMCAHHOT'O YCTBIPCXYI'OJIbHUKA.

Konmponvnvix pabom: 1

5. IMoBTOpeHue. Pemenue 3axau (6 yacos)
OcHosHas yenw. 110BTOPUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH, nonydyeHHsie B 8
KJ1acce.
TemaTu4yeckoe NJIaHNPOBaHUe N0 reoMeTpuu 8 Kiacc.
Ne | Tema Koa-Bo XapakTepucTuka OCHOBHBIX BH/IOB
n/n 4yacoB AeATeJIbHOCTH YYeHHKA
(Ha oCHOBe Y4eOHBIX JIelCTBHIi)
1 YeTbIpexyroJbHUKH. 14 ®opmyaupoBaTh OTIpeIeIICHUS
napajuiesorpaMma MPSIMOYTOJIBHUKA
1.MHOroyrojibHUKH. p P ’ PAMOYT ’
2.ITapasnenorpaMm U Tpanemus.. KBajpaTa, pom0a, Tpanenuu, paBHOOEAPEHHON
3.IIpsMOYTONbHUK, pomO, . .
U TPSIMOYTOJIBHOW Tpareuuu, CpeaHeil JIMHUU
KBaJpar.
Pewenue 3anau. Tpalelyy; pacno3HaBaTh U H300pazkaTb UX Ha
KonTponbhast padora Nel.
YepTekax U pUCYHKaX.
@®opMyJHPOBATL U [0Ka3bIBAaTh TEOPEMBI O
CBOICTBaX M TMpHU3HAKaX MapajiernorpaMmma,
MPSIMOYTOJIbHUKA, KBaJApaTa, poMOa, TparemuH.
HMccienoBaTh CBOMCTBA YETHIPEXYTOJILHUKOB C
MOMOIIBIO0 KOMIIBIOTEPHBIX MTPOTPAMM.
Pemarte 3a1a4u Ha IIOCTPOECHUE,
JIOKA3aTeNbCTBO U BBIYUCIICHUS. MoaeanpoBaTh
yCIIOBUE 3a/laydl C IOMOINBI0 dYepTexa WIH
PHUCYHKA, NPOBOIANTH JIOTIOTHUTETILHBIC
MOCTPOCHUST B XOJI¢ pCIICHUsA. Boigeasite Ha
yepTerke KOH(UTYypaluu, HEOoOXOauMbIe s
MpOBeACHUST 00OCHOBAHUN JIOTUYECKUX IIIaroB
pemieHus. MurepmpernpoBaTh  TONYYEHHBIH
pe3ysibTaT M COIMOCTaBISATh €r0 C YCIOBUEM
3aaun
2 Ilnomans. 14 dopmynuposats M gokassizate Teopemy Ilugaropa
1 00paTHYyIO eil.
1.Ilnomans MHOTOYrOJIbHUKA. BLIBOIUTD (bopMyJIBI mIomamen
2.IInomane mapasienorpaMma,
TPEyTONBHHKA H TPAMCIIHH. MPSIMOYTOJIbHHKA, napajuiesiorpamma,

61




3.Teopema Iludaropa.
Pemenue 3anau.
KonTtponbnast pabora No2.

TPEYroJIbHUKA U TPAELUH.

Haxonutb IJI01LA]Th MHOT'OYTOJIbHUKA
pa3zbueHuem Ha TPEeYroJbHUKU u
YeThIPEXyTOJbHUKH.

OO0BSICHATE U WUIIOCTPUPOBATL OTHOIIICHUE

Ionaael mofoOHkIX GuUryp.

Pemarb 3aJa4yd Ha BBIYHCIEHHUE ILIOLIANEN

TPEYroJILHUKOB, YETHIPEXYTOJIbHUKOB u
MHOTOYTOJBHUKOB. Onupasch Ha JaHHBIC
YCIOBHS  33J]aud, HAXOAUTH BO3MOXHOCTH
MIPUMEHEHUS HEOOXOTUMBIX hopmyi,
npeoOpazoBbiBaTh  (Gopmysbl. Hcmosab3oBaTh

dopmMynbl i 00OCHOBaHUS JOKa3aTEIbHBIX
paccyXIeHUM B xoze peLeHus.
HNurepnpeTupoBaTh MOJYYCHHBIA pe3yJbTaT U
CONOCTABJIATH €0 C YCIIOBUEM 334U

ITopo0HBIE TPEYrOJIbHUKH.

1.Onpenenenue MO00HBIX
TPEYTrOJIbHUKOB.
2.Ilpusnaku no00ust
TPEYTrOJIbHUKOB.

KonTponbhas padota Ne3.
3.Ilpumenenne  momoOust K
JI0Ka3aTeNbCTBY  TEOpEM U
pEILIEHUIO 3a/1a4.
4.CooTHOIICHUS MEXIY
CTOPOHAMH U yriiamu
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
KonrtponbHas pabota Ne4.

19

®opMynMpoBaTh onpeIeIICHUE MOJOOHBIX

TPECYIrOJIbHUKOB.

dopMmynuporaTh U fokasbiBaTb TEOPEMEI O MPU3HA-

Kax HOI[O6I/I$I TPECYIrOJIbHUKOB, TCOpEMY

®dareca.

dopmMynupoBaTb OIIPENCICHUS W WANIOCTPUPOBATD

MOHATHUA CHHYCA, KOCHMHYCA4, TaHICHCA H

KOTaHI'€HCa OCTpPOro yrjla MpsIMOYTOJIBHOTO
TPEyroJbHUKA. bopmysbl,

BbIpa)Karore GyHKIUHU yriia MpsiMOYTroJIbHOTO

BeiBOAUTL

TPEYroJIbHUKA Yepe3 €ro CTOPOHBI.

dopmynupoeatb ONPEAEIECHUS CUHYCa, KOCUHYCA,
TaHTeHca, KoTaHrenca yrioB or 0 mo 180°.
Busoauts (DOPMYJIBI, BBIpaXKArOIue (QYHKIUU
yrioB oT 0 no 180° uepe3 GyHKIHMU OCTPBIX
YIJIOB. ®opmyaupoBaTb U Pa3bACHATH
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
Ilo 3HayeHUsIM OJHONW TPUTOHOMETPUUYECKOU
(GYHKIMU yriia BBIYMCIATH 3HAUEHUS JAPYTHX
TPUTOHOMETPUUYECKUX (PYHKLUI 3TOTO yria.

HccnenoBaTth  CBOMCTBA  TPEYroJibHUKa €

IIOMOILBI0 KOMITBIOTEPHBIX IPOIPAMM.

Pemartp 3a7a4u Ha IIOCTPOECHYE,
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JIOKa3aTeNbCTBO M BBIYUCIICHUA. BbiaeassTs B
YCIIOBUM 3a/ladyd  YCJIOBHE U 3aKIIIOYCHHE.
MopaenupoBaTh YCIOBHE 3ala4d C ITOMOIIBIO
gyeprexa WU PpHUCYHKA, NMPOBOIUTH
JOTOJHUTEIbHBIE  IIOCTPOEHUS B XOAE
pemieHus. Onupascb Ha JaHHBIE YCIIOBUSA
3aJa4H, HPOBOAUTH HE00X0IUMbIe
paccyxiaeHus.  HHTepnmperupoBaTh  IIOJIY-
YEHHBI pe3yJlbTaT M CONOCTaBIATh €ro ¢
YCJIIOBHEM 337a4H

OKpYXKHOCTb.

1.KacarenbHasi K OKpY>KHOCTH.
2.1lenTpanbHple W BIHCAHHBIC
YTJIBL

3.Uethbipe 3amMedaTebHbIC TOUKH
TpeyrojbHUKa.

4 BriuceHHass "
OKPYKHOCTH.
Pewenne 3anau.
KoHnTtposbHas padota NoS.

OIIMCaHHas

16

®opmyaupoBaTh  ONPEACICHHUS  TNOHATHIA,

CBA3AaHHBIX C OKPYXHOCTBIO, HCHTPAJIBHOIO H
BIIMCAHHOTO YTJIOB, CCKYH_ICI‘/'I U KacaTelIbHOM K

OKPY’KHOCTH, YIJIOB, CBA3daHHBIX C OKpYXK-

HOCTBIO.

@opMyJupoBaTHL U [0Ka3bIBaTh TEOPEMBI O

BIIMCAHHBIX  yIJIaX, YIJlaX, CBs3aHHBIX C

OKPY’KHOCTBIO.

DopMyIHpPOBATH COOTBETCTBUE MEXIY

BEJIMYMHOM LEHTPAJIBHOIO YIJIa U JUIMHON AYrU

OKPYXHOCTH.

HN300paxkaTth, pacno3HaBaTb U  ONHUCHIBATH

B3alMHOE pacIoIoKeHNe psAIMOM 51

OKPY’KHOCTH.

Hccnenosarb CBOMCTBA KOH(pUTyparuid,

CBA3AaHHBIX C OKpPYKHOCTBIO, C IIOMOIIBIO

KOMITIBIOTCPHBIX MIPOrpaMMm.

Pemiath 33724 Ha BBIYHCIICHHUE JIMHEWHBIX

BEJINYMH, TPAJyCHON MEpPHI yIia.

Pemathb 3a1a4du Ha IIOCTPOECHUE,
JI0Ka3aTeNIbCTBO U BEIYHUCIIEHUS. MoaeIupoBaTh
YCIIOBHE 3aJa4yd C I[OMOIIBI YEpTekKa MU
PUCYHKA, NPOBOAMTH JIOIOJIHUTEIBHBIE II0-
CTPOEHHUS B XOJE€ pEUICHUA. BelgeasaTs Ha
yepTerke KOH(UTYyparuu, HEOoOXOauMbIe s
MpOBeJCHUSI 0OOOCHOBAaHUM JIOTMYECKUX IIAroB
pewieHus. HHTepmpeTrHpoBaTh  IOJYyYECHHBIN
pE3yJIbTaT U CONMOCTABIATL €0 C YCIOBHEM
3a1a4u

IloBTOpenue. Pemenue 3agay.

3HaTh MaTepuan, M3YYEHHbIH B

Kypce
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MaTeMaTHKH 3a 8 KJiacc.

Baagers o0UMM npueMoM pereHus 3a/1ad.
YMeTh TNPUMEHSTH IOJTY4YEHHBIC 3HAHUSA Ha
MpaKTHUKE.

YMeTh JIOTHYECKU MBICIUTh, OTCTAaUBaTh CBOIO
TO‘IKy 3p€HI/I$I nu BBICJIYH_II/IBaTB MHCHHUC I[pyrﬂx,
paboTaTh B KOMaHJIE.

HUroro: 68

Tpebosanus K yposnio noo2omoeKu
B pe3ynbrare u3yueHus Kypca reoMeTpun 8 Kjiacca yJaruecs JOJKHBIL:
3HaTh HanOoJsee BaXKHbIE BU/Ibl YETHIPEXYTOJIbHUKOB UX CBOMCTBA;
YMETb HaXO0JIUTh IUIOIIA 1 MHOTOYTOJIbHUKOB;
3HaTh Teopemy Iludaropa, ymMeTs IpUMEHSTH €€ NPH PEeLLICHUH 3ajiay;
3HATh TMPU3HAKH TOAO0OUS TPEYTOJIbHUKOB, YMETh HPUMEHSTh HX MPH PEIICHUH
3azay;
YMETb HAaxOOUTh 3HAUYEHUs CHHYCa, KOCHMHYyca U TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;
3HaTh CJy4Yaud B3aWMHOIO pACIIOJOKEHMS IPSIMOM M OKPYKHOCTH, CBOWCTBO M
IIPU3HAK KacaTeIbHOW K OKPY)KHOCTH, O 4YETBIPEX 3aMEyaTeNIbHbIX TOYKax
TPEYrOJIbHUKA;
» UMETh NPEJICTABICHUE O BIIMCAHHOW M ONMMCAHHOW OKPY)KHOCTSIX.

Jlureparypa:
ITporpamma. I'eomerpusi. PabGouas nporpamma k yueOHuky JI.C.ArtanacsiHa u napyrux. Mocksa
«IIpocsemenue» 2011 roa. ABTop- cocraBurens byryzos B.®.

VYuebnuk: JI.C.AtanacsH u np., I'eomerpus 7-9 ki,

Mocksa «IIpocsemmenue» 2009 r.

YV WV VVVYVY

9 kaacc
3 yaca B Hene0, Becero 102 gyaca

KonTtpouabnbix pador 8
AJITEBPA

1. CaoiicTBa pynkumii. Kagparuunas ¢pynkuus (22 yaca)

@ynkius. CoiictBa (pyHkimii. KBagpathelii TpexusieH. PasnoxkeHune KBaJpaTHOro TpexuiieHa
Ha MHOXkuTenu. OyHkuuda y = ax” + bx + ¢, ee cBoiicTBa u rpapuk. CreneHHass QyHKIHSL.

OcnosHas yenb — PACHIMPHUTh CBEJEHHS O CBOWCTBaX (YHKUMH, O3HAKOMHUTH YYaIIMXCS CO
cBOMcTBaMHU U rpa)uKOM KBaJIpaTUYHOU (PYHKLIHH. I

B nauane TemMbl cucTeMaTU3UpYIOTCs cBeAeHHUS 0 PyHKIMAX. [IOBTOPSAIOTCS OCHOBHBIE MTOHSATHSL:
GyHKIUS, apryMeHT, o0sacTh onpeaeneHus GyHkuuu, rpaguk. /laroTcs moHATHS O BO3paCTaHUU U
yObIBaHUM  (YHKIMH, TPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM caMmbIM co3jaeTcs 0aza s
YCBOEHHUSI CBOMCTB KBAaJpaTUYHOW M CTETIEHHON (YyHKIMH, a Takke JUIs JalbHEHIIEero yriryoaeHus
(GYHKIMOHATIBHBIX MPECTABICHUN MPU U3YyYEHUHU Kypca anreOpbl M Hayajl aHaIu3a.

[ToAroTOBUTENBHBIM IIArOM K M3YYEHHIO CBOMCTB KBaJpaTUYHOW (YHKIUHU SBISIETCA TaKke
paccMOTpEHHE BOIIpOCAa O KBAJAPAaTHOM TPEXUWIEHE U €ro KOPHSX, BBIAECICHUH KBaJpaTa JBy4YJICHA
U3 KBaJIpaTHOTO TPEXWIEHA, PA3JI0KEHUH KBAaJPATHOTO TPEXUICHA Ha MHOKUTEIIH.
W3yuenune KBagpaTUYHON (PYHKIIUM HAYMHACTCS C PACCMOTPEHHS (DYHKIMH Yy = ax®, ee CBOHCTB U
ocobeHHOoCTeH Tpaduka, a Tak)Ke IPYTUX YaCTHBIX BUIAOB KBaIpaTUIHOU PYHKIIUN — QYHKIUHA Y =
ax’ + b, y = a (x - m)>. DTH CBEJEHHS HCIIONB3YIOTCSA NPH H3YYEHHH CBOWCTB KBAAPATHIHOMN
¢dbyakumum obmero Buaa. BaxkHo, 4ToObI ydamuecst MOHSUTH, 4To Tpaduk QyHKIuu y = ax” + bx + ¢
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MOXeT ObITh MOTydeH 3 rpaduka QYHKIHHE y = ax* ¢ TOMOIIBIO ABYX MaPalUICIbHBIX TIEPEHOCOB.
Ipremsl mocTpoenns rpaduka GyHKIMK Y = ax’ + bx + ¢ OTpabaThIBAIOTCS HA KOHKPETHBIX
npumepax. [lpu sTom ocoboe BHHUMaHUE CIEAyeT YAEIUTh (OPMHUPOBAHUIO Y YYAIIMXCS YMEHHUS
yKa3bIBaTh KOOPAMHATHI BEPIIMHBI IapaboIIbl, €€ 0OCh CHUMMETPUH, HAaIIPAaBJICHUE BETBEH apadoibl.

[Ipu u3ydyeHuu 3TON TeMbl NalbHEHIIee pa3BUTHE IOJy4yaeT YMEHHE HAaXOAMWTh MO Tpaduky
IIPOMEKYTKH BO3pacTaHusi U yObIBaHHMA (PYHKLMHU, a TaKXKe NPOMEXKYTKH, B KOTOPBIX (YHKLHA
COXpaHSET 3HaK.

Vyaruecs: 3HaAKOMSTCS CO CBOWCTBAMH CTEIEHHOW (QYHKIMH y = X I[IPH YETHOM U HEYETHOM
HATypaJbHOM T[IOKaszatene 1. BBoaurcs moHsATHE KOpHsA Ta-ii cremenu. OHM  MOMYydYaroT
IIPEJCTABICHUE O HAaXOXKJEHUHM 3HAUYEHUI KOpPHS C MOMOUIbIO KaJbKYJsATOpa, IPUYEM BBIPAOOTKA
COOTBETCTBYIOLINX YMEHHI HE TpeOyercs.

Konmponvnvix pabom: 2

2. YpaBHeHMsI M HEPABEHCTBA C 0HOI nepemMenHoM (14 yacoB)

Lenbie ypaBuenusi. J{poOHBIE panuOHaJIbHBIE ypaBHeHHsA. HepaBeHCTBAa BTOpPOW CTENEHH C
OJIHOM NTEpEMEHHOM. MeTo1 MHTEPBAJIOB.

OcnosHas yeib — CUCTEMATH3UPOBATH U 00OOUIMTH CBEIACHHS O PEIICHUU LENbIX U JPOOHBIX
palMOHANIBHBIX YPaBHEHUH C OJHOM HepeMeHHOH, copMupoBaTh yMEHHE pelllaTh HepaBEHCTBA
Bnnaaxz+bx+c>0I/IJmax2+I)x+c<O,rILea7ﬁ0.

B 31011 TeMe 3aBepiaeTcs H3y4eHHE pallMOHAJIBHBIX YPAaBHEHUN C OJHOW NEpEMEHHOM. B cBs3n
C 3THM HPOBOIUTCS HEKOTOpoe 00o0O0IIeHHe U yrirybjaeHue cBeneHui o0 ypaBHeHUsX. BBomsTcs
MOHSATHSI LIEJIOT0 PAllMOHAIBHOTO YPaBHEHUS U €TI0 CTEIEHH. YYallluecss 3HAKOMSTCS C PELICHUEM
YPABHEHUN TPEThEH CTEIEHH M YETBEPTOM CTENECHH C IMOMOULIBIO PA3JIOKEHUS HA MHOXKUTEIU U
BBEJICHUSI BCIIOMOTaTEJIbHOM IepeMeHHOW. Meron pelleHus ypaBHEHHH IIyT€M BBEICHMS
BCIIOMOTaTENbHbIX NEPEMEHHBIX OYAET IMIMPOKO HCIOJIb30BAThCA B JANbHEHIIEM NP PEIIeHUU
TPUTOHOMETPHUUYECKUX, JIOTapU(PMUUECKUX U APYTrUX BUAOB YPABHEHUH.

Pacimmpsiorcst cBefeHHMsT O pElIEHUU JpOOHBIX palMOHAIbHBIX ypaBHEHUH. Yyariuecs
3HAKOMSATCA ¢ HEKOTOPBIMH CIELIMAIBHBIMY TPUEMAMHU PEILIECHUS TAKUX YPABHEHHM.

@opMUpPOBAHHE YMEHUH peIIaTh HEPABEHCTBA BHUIA ax? + bx + + ¢ > 0 wm ax’ + bx + ¢ < O,
rae a # 0, ocyliecTBisieTcs ¢ ONOpol Ha CBEJCHHUs O IrpaduKe KBaApaTUUHON (HYHKIUH.

VYyamuecs 3HaKOMATCS C METOJIOM MHTEPBAJIOB, C IMOMOIIBI KOTOPOrO0 PEHIAtOTCs HECIOKHbBIE
paloHaIbHbIE HEPABEHCTBA.

Konmponvnvix pabom: 1

3. YpaBHeHMsI M HEPABEHCTBA ¢ ABYMs nepeMeHHbIMH (17 yacos)

VYpaBHeHHe ¢ ABYyMs MEepeMEHHbBIMU M ero rpaduk. CucteMbl ypaBHEHUN BTOpPOH CTEHEHH.
PemeHne 3azad ¢ NOMOLIBIO CHUCTEM YpaBHEHUM BTOpPOW creneHu. HepaBeHcTBa ¢ JIByMs
IIEPEMEHHBIMU U UX CHCTEMBI.

Ocnosnasi yenb — BbBIpa0OTAaTh yMEHHE pellaTh MPOCTEHIINE CHCTEMBI, COAEpKallue
YpaBHEHNE BTOPOU CTEIIEHHU C JBYMS IEPEMEHHBIMH, U TEKCTOBBIE 33JJa4M C IOMOIIBIO COCTABICHUS
TaKUX CUCTEM.

B nanHO# Teme 3aBepinaeTcs M3y4eHHE CUCTEM YPAaBHEHHMH C ABYyMs NepeMeHHbIMH. OCHOBHOE
BHUMAaHHUE YAEISAETCS CUCTEMaM, B KOTOPBIX OJHO W3 YPABHEHUM IEPBOM CTEIECHH, a JPYroe
BTOPOM.

W3BecTHBIN ydammMces crnoco0 TOJCTaHOBKM HAXOIMT 3/7eCh JalibHeillee MpUMEHEHHE U
ITO3BOJISIET CBOJAUTH PEIICHNE TAKMX CHCTEM K PEHIEHUIO KBaIPATHOTO YPABHEHHS.

O3HakOMJIEHME YyYallUXCs C IPUMEpPaMU CHUCTEM YPAaBHEHMHM C JIByMs II€PEMEHHBIMH, B
KOTOpbIX ©00a YypaBHEHHMsS BTOPOH CTENEHH, JOJDKHO OCYHIECTBIATbCA C  JOCTaTOYHOU
OCTOPOKHOCTBIO ¥ OIPAHUYUBATHCS IIPOCTEUIIUMU IIPUMEPAMH.

[IpuBneueHne U3BECTHBIX ydaluMcs rpadUKoOB MO3BOJSET MPUBECTU MPUMEPHI IpauuecKOro
pemieHust cucteM ypaBHeHHH. C MOMOIIBIO TpapHUUECKUX TNPEACTABICHUH MOXKHO HAarjsiIHO
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MOKa3aTh YYalluMCs, YTO CUCTEMbI JBYX YPaBHEHUM C JBYMsS NEPEMEHHBIMHU: BTOPOW CTENEHU
MOT'YT UMETh OJIHO, JBa, TPU, YETHIPE PEILICHUS UM HE UMETh PEILICHUMN.

Pa3paboranHblii MaTeMaTHYECKUW ammapaT IO3BOJSIET CYIMIECTBEHHO pPACHIMPUTH KJIacce
COJIepKaTeNIbHBIX TEKCTOBBIX 33/1a4, PEIIAeMbIX C IOMOLIbIO CUCTEM YPABHEHUM.

N3ydyeHue Tembl 3aBEPIIACTCS BBEACHHEM IIOHATHUI HEPABEHCTBA JBYMS IMEPEMEHHBIMH U
CUCTEMBbl HEpaBEHCTB C JBYyMs MepeMeHHbIMU. CBeneHuss o rpadukax ypaBHEHHH C JIByMs
MEPEMEHHBIMU MCIOJIB3YIOTCA NPU WLUIIOCTPALMA MHOXECTB PELICHHN HEKOTOPBIX MPOCTEUIIMX
HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

Konmponvuvix pabom: 1

4. IIporpeccuu (14 yacos)

Apudmernueckas u reomerpuueckas nporpeccuu. @opMyibl M-ro wieHa U CyMMBbI IEPBBIX N
4JICHOB Iporpeccuu. beckoHeuHo yOpIBaroIasi reOMeTpUdecKas MpOrpecCHsL.

OcnosHnas yenb — AaTh NOHATUS 00 apu(PMETHUECKOM M reoMeTpUyYecKor MpPOrpeccusix Kak
YHCIIOBBIX TIOCIIEIOBATEIBHOCTSAX 0COO0T0 BU/IA.

IIpn u3yyeHun TeMbl BBOAUTCS MOHATHE MOCIIEI0BATEIBHOCTH, Pa3bsCHAETCS CMbICI TEPMHUHA
«N-i  wIeH [OCIeA0BATEIbHOCTUY», BbIpa0aThIBAETCA YMEHHME HCIIOJIb30BATh  HHAEKCHOE
o0o03HaueHHe. DTU CBEJECHUS HOCST BCIOMOTAaTEIbHBIN XapakTep U MCIOIb3YIOTCA Ul U3yUeHHs
apu(METHIECKON U TEOMETPUIECKOI MPOTPECCHIA.

Pabora ¢ ¢opmynamu N-ro 4jieHa ¥ CyMMBbI NEPBBIX I'da WIEHOB IPOrpeccUid, IOMHUMO CBOEIO
OCHOBHOI'O  HA3HA4eHMs, II03BOJIIET  HEOJHOKPAaTHO  BO3BpAllaTbCi K  BBIYHUCICHUSAM,
TOKJIECTBEHHBIM NPEOOPa30BaHMSIM, PELICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcss XapaKTEpUCTHUECKHE CBOMCTBA apU(METHYECKOW W TeOMETPHUYECKON
IIPOrpeCcCUi, 4YTO IO3BOJISET PACLIMPUTH KPYT IpeUlaraeMsplx 3aiad.

Konmponvnvix pabom: 2

5. JJieMeHTbl KOMOMHATOPUKH U TeopuM BepositHocTei (12 yacoB)

KombOunaropnoe mpaBwio  ymHOkeHHs. IlepecraHoBKM, pa3MelIeHUs, COYETaHUS.
OTHOcCHTENbHAS YaCTOTa U BEPOATHOCTH CIYYaiHOTO COOBITHSI.

OcHoénasi yenb — O3HAKOMUTH Y4YalllUXCS C TOHATHSMHU IE€PECTaHOBKH, pa3MELICHMUS,
COYETaHUs] U COOTBETCTBYIOIIMMH (opMyJaMH s MOJCYeTa HUX YHUCIA; BBECTH MOHATHUS
OTHOCHUTENIbHOM YaCTOThI U BEPOATHOCTH CIYyYaltHOTO COOBITHSL.

N3yuenune TeMbl HAUMHAETCS C pEIIEHUs 3a/1a4, B KOTOPBIX TPeOYyeTcsl COCTaBUTh T€ WU WHBIE
KOMOMHAIIMM 3JEMEHTOB W MOJCYMTATh HX 4HcHO0. Pa3bscHsercs KOMOMHATOpPHOE MpaBHIIO
YMHOKEHHSI, KOTOPOE MCIONb3yeTCsl B JaJbHEHIIEeM NpU BbIBoJAE (OpMYyN JUIsl MOZCYETa YMCIiIa
MEPECTaHOBOK, pa3MelleHuid u coderaHuid. [Ipum m3ydyeHuu naHHOro Marepuajia HeEoOXOIUMO
Oo0paTUTh BHHMAHUE YydYallUXCAd Ha pa3dyhe TMOHATHH «pa3MEIIeHue» U «COYETAHUEe»,
chOopMUPOBATH Y HUX YMEHUE OIpeNessaTh, 0 KAKOM BUe KOMOMHAIUI HIET peyb B 3a7aue.

B naHHOM TeMe ydamiuecs 3HaKOMSTCS C HAYAJIbHBIMU CBEICHUSIMHU U3 TCOPUU BEPOSTHOCTEM.
BBoasTcs nmoHsATUS «ciay4yailHOe COOBITHE)», «OTHOCUTENbHAs YacTOTa», «BEPOSATHOCTh CIy4alHOTrO
coObITHs». PaccmMaTpuBaroTCs CTaTUCTHUECKUH W KJIACCHYECKUH TMOAXOJbl K ONPEICTICHHIO
BEPOATHOCTH CIIy4alHOro coObITus. BakHo 00paTUTh BHHMaHUE Y4YaluXcsli Ha TO, 4YTO
KJIACCUYECKOE OINPEJEICHUE BEPOSATHOCTU MOYKHO IIPUMEHATH TOJIBKO K TAKUM MOJENSAM peabHbIX
COOBITHH, B KOTOPBIX BCE UCXO/IbI SBIISAIOTCS PAaBHOBO3MOXHBIMHU.

Koumponvnwix pabom: 1

6. IloBTOopeHue (nTOroBoe) - (23 yaca)
OcHosnas yenw. 110BTOPUTD, 3aKpenUTh U 0000ITUTH OCHOBHBIC 3YH, mony4yeHnHbie B 9
KJ1acce.
Konmponvnvix pabom: 1
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TemaTn4yeckoe MJIaHMpoBaHue MO ajaredpe Yxaace

Ne | Tema Koa- | Kontp. | XapakTepucTuka OCHOBHBIX BH/I0B
BO padoT | aesiTeJIbHOCTH YYeHUKA
4acoB (Ha 0CHOBe y4eOHbIX J1eHCTBHIl)
1 Ia.1.KBagparuunas pyakmms. | 22 2 BoluuciaaTs  3HaueHuUs  QYHKIHH,
[1.1.dyHKIIMYU ¥ UX CBOKCTBA. 3a/aHHbIX (bopmynamn (11pu
HE00X0IMMOCTH HCNO0JIb30BATH

Oynkiusa. O6nacTe onpeneneHus
1 00J1aCTh 3HAYCHUH (PYHKITUH.
CaoiicTBa (yHKIHU.

[1.2.KBagpaTHbIi TpEXUIIEH.

KBagparuelii TpEXwIEH U €ro
KOPHH.
Pasznoxenne KBa/IpaTHOI' O

TpéaneHa Ha MHOXXHUTCIIHN.

[1.3.xBagpaTuuHas QyHKIHUS U €€
rpaduk.

®yuknus Y = ax’, eé cBoiicTBa U
rpaduk.

I'paduky Qynkmmii y=ax> +n u
y=a(x-m)?.
[Toctpoenue
KBaJIpaTUYHON QYHKIIMH.

rpaduxa

[1.4.Crenennas gynkuus. Kopenn
N-U CTENEHHU.

®dynknus y = X",
Kopensb n—ii crenenu.

KAJIBKYJISITOP); COCTABJIATH TaOIHIIBI

3HAYCHHUH (PYHKITUH.

Crpourp 10 TOYKaM  rpaduxu

OnucrsiBarhb CBOMCTBA

(GyHKIHH.

(GyHKIMM Ha OCHOBE €€ rpaduuecKoro

IpEeCTaBICHHUS.
MopeaupoBatb peanbHbIe
3aBUCUMOCTH bopmynamu "
rpadukamu. Yurartn rpaduKu
peabHBIX 3aBUCUMOCTEHA.

Hcnoan3oBath (GYHKINOHATIBHYIO
CHMBOJIMKY IOE 3anmcu

pa3HOOOpa3HbIX (DAKTOB, CBSI3AHHBIX C
paccMaTpUBAEMBbIMH GyHKIHAMH,
oborarrasi OIbIT BBIOJHEHUSI 3HAKOBO-

cuMmBosindeckux Jeiicreuil. CTpouTh

pedeBbie KOHCTPYKLIHH c
HCIIOIb30BAHUEM GyHKIIMOHATBHOM
TEPMUHOJIOTUH.

HUcnouab3oBarb KOMITBIOTEPHBIE

MIPOTPaMMBI ISl TIOCTPOCHUS TpaduKOB
GyHKIUH, U1 MCCeloBaHUs MOJIOXKe-
HUS Ha KOOPJIMHATHOW IUIOCKOCTH
rpaduKoB (QYyHKIHUN B 3aBUCUMOCTU OT

3HAYCHUH KOd(PPUIIMEHTOB, BXOIAIINX
B opmyiry.
Pacno3naBarthb

BH/bI HU3Yy4aCMbIX
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¢ynkuuii. [loka3pIBaTh CXeMaTHUYECKH

IIOJI0KEHUE Ha KOOPJAMHATHOU

MJIOCKOCTH rpaduKOB (PyHKITUH
y=ax?, y=ax’+n, y=a(x—-m)?,

y=X", B 3aBUCHUMOCTU OT 3HAYEHHI

K03 (HUIIIEHTOB, BXOJISIIIIUX B
hopmyIbI.
Crpourn rpaduKu M3Yy4aeMbIX
(yHKIUI; OMUCBHIBATDH HX CBOMCTBA
I'n.2.YpaBHeHus1 U HepaBeHCcTBa | 14 Pacno3naBatb JIUHEHHbIC u
¢ O/THOM MepeMeHHOM.
KBaJpaTHbIE ypaBHEHHWS, LEJIbIe WU
I1.5.YpaBuenus c OJIHOM JpOOHbBIE YypaBHEHUS.
IIEPEMEHHOM.
Pemiats  JuHeWHBIE,  KBagpaTHBIC
Henoe ypasrenue i ero Kopu. ypaBHEHHUs, a TakKe ypaBHEHUS,
Hpobubie paroHaibHbIe
YpaBHEHUSL. CBOJSIIIMECS K HUM; peliaThb JpoOHO-
I1.6.HepaBencTra c OJTHOM PAfMOHATIBHBIC YPaBHEHIL.
TICPEMEHHOM. HccnenoBars KBagpaTHBIE ypaBHEHUS
PGHICHI/IG HepaBeHCTB BTQpQI)'I 10 I[I/ICKpI/IMI/IHaHTy nu KOB(I)(l)I/II_II/IeHTaM.
CTEIEHU C OJTHOM MEPEMEHHOM.
Pemenne HepaBeHCTB METOIOM Pemarp TCKCTOBBIC 3a1aqu
HHTEPBAJIOB. anre0panvdecKumM crocooom:
HepexoUTh oT CJIOBECHOI
(GOpMYIHMPOBKH  YCIOBUSL 3aladyd K
anreOpanyeckon MOJIeNTU yTeM
COCTaBIICHUSI  ypaBHEHHUsS;  pemaTh
COCTaBJIEHHOE ypaBHEHHUE;
HHTEPNPETHPOBATH PE3yIIbTaT.
PacnosnaBarb JIMHEHHBIE 51
KBaJpaTHbIE HEpaBeHCTBA. Pematb
KBaJ[paTHbIe HEPABEHCTBA Ha OCHOBE
rpadUUeCKuX MpeacTaBICHUI
I'n.3.YpaBHenusi u HepaBencrna | 17 OnpenensiTe, SBISACTCS U MMapa YHCE

C ABYMS IEPEMEHHBIMMU.

I1.7.YpaBHenus Cc JBYMs
IIEPEMEHHBIMHU U UX CHCTEMBI.

YpaBHeHue c JIBYMsI
NEPEMEHHBIMU U €T0 IpaduK.
I'padpuueckuit crnocod perieHus
CHUCTEM ypaBHEHU.

PemeHne  cucreM  ypaBHEHMI

peICHUEM  JAHHOI'0  yYpaBHCHHUA C

ABYMA NEPpCMCHHBIMU NPUBOIUTDH

MIPUMEPHI pelIeHUs] ypaBHEHUH C IByMs

MIePEMECHHBIMH.
Pematy  3amaum, anreOpanyeckoun
MOACIBIO KOTOpBIX ABJIACTCA
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BTOpPOM CTETICHHU.

Pemienne 3amau ¢ moMomIbrO
CHUCTEM ypaBHEHU I BTOpOH
CTEIECHHU.

I1.8.HepaBencrsa c JBYMsI
NEPEMEHHBIMH U UX CUCTEMBI.

Hepasencrtpa c
MepEMEHHBIMHU.
CucreMbl HEpaBEHCTB C JABYMS
MepEMEHHBIMHU.

JBYMSI

yYpaBHEHUE C JABYMs IIEPEMEHHBIMU;
Pemiate cuctembl AByX YpaBHEHUH C

ABYMA II€PEMCHHBIMH, YKa3aHHBIC B

COZIepIKaHUU.
Pemartn TEKCTOBBIC 3a7a4u
anredpanvdeckuM CrocoooMm:

HIePEXO/IUTh oT CITIOBECHOI

(hOopMyIUpPOBKM  YCIIOBUSA 3a7aud K

anredpanveckou MOJIENH yTeM

COCTaBJICHUSI CHCTEMbl ypaBHEHUII;

Pematn COCTaBJICHHYIO CUCTEMY

ypaBHEHUH; UHTEPIPETUPOBATH
pe3ynbTarT.

Ctpoutsb rpaduku ypaBHEHHUHA C IBYMS

HEPEMEHHBIMU. Koncrpyuposarsn
9KBHBAJICHTHbIE peueBble
BBICKA3bIBAaHUsI C  HCIIOJIb30BaHUEM

anre6pa1/1qea<or0 H TeoOMCTPHUICCKOIO

SA3BIKOB.

Pemarh 1 mcciaenoBaTb YpaBHCHHUA U

CUCTEMBl yYpaBHEHMH Ha  OCHOBE
(YHKIIMOHATBHO-TPa(QUUECKUX

MpEACTABICHUN YPaBHEHHUN

I'n.4.I1lporpeccumn.

I1.9.Apudpmernueckas

IpOrpeccusl.
IlocnenoBarenpHOCTH.
Onpenenenve  apuMeTHyECKOM

nporpeccun. @opmyna N-ro uaeHa
apudmMeTHyecKoil mporpeccuu.

dopmyna cymMMBl TEPBBIX N
YJICHOB apudmeTuyecKoit
IIPOrPECCUMN.

I1.10.I'eometpuueckas
IPOTPECCHsl.

OnpeneneHue  r€OMETPUUYECKOM

14

HpI/IMeHﬂTL HNHIACKCHBIC 0603Ha‘-ICHI/I$I,
CTPOUTL PECYCBLIC BbICKA3bIBAHUA C

HCIIOJIb30BAHUEM TEPMHHOJIOIUH, CBA-

3aHHOMU c MTOHATHEM
MOCJIeI0BATEIbHOCTH.

BoruncasTs YIICHBI
MOCJIEIOBATEIILHOCTEH, 3aTaHHBIX
dhopmymoit n-ro YJIeHa WIn
PEKYppPEHTHOM bopmyIoi.

YcranaBauBaThb 3aKOHOMCPHOCTL B

IIOCTPOCHHNU IOCICI0BATCIIBHOCTH,
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nporpeccuu. Gopmyna N-ro wieHa
IF€OMETPUYECKOU ITPOTrPECCUH.

dopmyna cymMMBl IEPBBIX N
YJICHOB r€OMETPUYECKON
IIPOrPECCUN.

CCJIM MU3BCCTHBI NCPBBIC HCCKOJIBKO €€

YJICHOB. HN300paxaTh YJICHBI
MOCIIEIOBATEIbHOCTH TOYKaMU Ha KO-

Op,[[HH&THOfI IIJIOCKOCTH.

Pacno3naBaTth apupMETHUYECKYI0 H
FEOMETPUYECKYIO  IIPOIPECCHHM  IIPH
pas3HbIX crocofax 3agaHus. BeIBoAMTH
Ha OCHOBE JOKa3aTeNbHbIX
paccyxxaenuii (opMyibl 00IEro 4wieHa
apu(METHUECKOW H T'eOMETPUYECKOM
IIPOrPECCUil, CYMMBI IEPBBIX 1 YIECHOB
apu(MeTHUECKOW U TI'eOMETPUYECKOit
MIPOrPECCUI;

pemiaTb 3aJa4uu C

UCIIOJIb30BAHUEM 3THUX (POPMYIL.

PaccmaTpuBaTth IIPUMEPBI u3

peanLHoﬁ JKU3HU, HWIUIIOCTPUPYIOIIHC

U3MEHEeHHE B apupMeTHyecKon
MpOTpeccu, B TE€OMETPUYECKOI
IIPOTPECcCH; n300pakaTh
COOTBETCTBYIOIIHE 3aBUCUMOCTH
rpadu4ecKy.

Pemath  3agauM Ha  CJIOXHBIE

MOPOUCHTEI, B TOM 4YHCJIC 3aJadyu U3

I'n.5.29aemeHTBI
KOMOMHATOPUKH U
BEPOSITHOCTH.

TeOpUH

I1.11.2neMeHThl KOMOUHATOPUKH.

[Tpumepsl KOMOMHATOPHBIX 3a/1a4.
[TepectanoBku.

Pasmemienus.

CoueraHus.

I1.12.HayannHple CBEOCHUA U3
TEOPUH BEPOSTHOCTEN.

OTHOCUTEIbHAA 4acToTa

12

pealbHOM MPAaKTUKHU (c
WCTIOIb30BAHUEM KaJIBKYIISITOPA)

IIpoBoauTh CIy4JaiiHbIE
SKCIIEPUMEHThI, B TOM YHCJIE C
IIOMOIIBIO KOMIIBIOTEPHOTO

MOJCIIMPOBAHUS, HHTCPIPCTUPOBATL UX

PE3YIbTATHI. Buruucaarso qacToTy

CIy4allHOTO  COOBITHS,  OIICHHBATh
BEPOSITHOCTh C TIOMOILBIO YaCTOTHI,

IIOJIyYEHHOM OIBITHBIM ITyTEM.

Pemath 3amaud  Ha  HaxOXIEHHE

BEPOSITHOCTEH COOBITHIA.
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CITy4aitHOTO COOBITHSI. IlpyBoauTs mnpuUMEPHl  CIy4aHHBIX

BeposiTHOCTE ~ paBHOBO3MOXKHBIX COOBITHIA, B YACTHOCTH JIOCTOBEPHBIX U
COOBITHH HEBO3MOYKHBIX COOBITHH,
MaJIOBEPOATHBIX coObITUN. IIpBOANTH
IPUMEPHI PaBHOBEPOSTHOCTHBIX
COOBITHIA.
BBINOJIHATH nepebop BCEX

BO3MOJKXHBIX BApPHAHTOB JJId IICPCCUHCTA

00BEKTOB W KOMOMHAIMIA.

IpumeHSTH MIPABHIIO
KOMOWHATOPHOTO  YMHOXXEHUS  JUIS
pelIeHus 3a7ad Ha HAXOXKJCHUE YHCIia
00BEKTOB 1501051 KOMOHWHAIIUI
(muaroHau MHOT'OYTOJIbHHKA,
PYKOTOXATHUs, YACIO KOJOB, IMHUPPOB,

naposieit u 1. IL.).

Pacno3naBarthb 3aJa4du Ha
OIIpCACIICHUC YHCJa IIEPCCTAHOBOK H
BBITTIOJIHATD COOTBCTCTBYIOIIUE

BBIYMCIICHUA.

Pematn 3agaun Ha BBIYHMCJICHUC

BEPOSTHOCTH C IpUMEHEHHEM
KOMOUHATOPHUKH.
6 IToBTOpEeHHne 23 1 3HaTh MaTepuas, U3y4yeHHBIH B Kypce

MaTeMaTHKH 3a 8 Kiracc
Ymernb NPUMEHSTh MOJTy4YeHHbBIE
3HAHUA Ha HpaKTI/IKe.

Ymers JIOTUYECKH MBICIIUTB,
OTCTauBaTb CBOK TOYKY 3pEHUA U
BBICITYILINBATH MHEHHE JIpYTruX,

paGOTaTB B KOMaHJZEC.

Hroro: 102 8

Tpeoosanusn K yposeHio no020mo6Ku

B pesynbrare n3ydeHus kypca anreOpsl 9 kiacca ydamuecs J0JKHBIL:

» 3HATh CBOMCTBA KBAJIPATHYHON (PYHKIIMH, YMETh CTPOUTH U YUTATh €€ TPaduK;

» yYMeTb peuiarh Helble U APOOHbBIC pallMOHANIBHBIE YPaBHEHHS C OJTHOW NMEpeMEHHOH, pemarh
KBaJ[paTHYHbIC HEPABEHCTBA;

» yYMeTh pemarh MPOCTEHIINE CHCTEMBI, COJEpIKAIIHe YPAaBHCHUS BTOPOM CTEICHH C JIBYMs
NepEeMEHHBIMH U IPUMEHSTh MX K PEIICHUIO TEKCTOBBIX 3a/1a4;

» HMETh MpeJCTaBIeHUuE 00 apu(hMETUICCKON U TEOMETPHUYECKOM MPOrPeCcCUsiX KaKk YHCIOBBIX
MOCJIEA0BATENBHOCTSIX 0CO00T0 BH/A;
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» ¥WMEThb TpEACTaBICHWE O TOHITUSX IEPECTAaHOBKH, pa3MEUICHUs, COYCTaHUs,
OTHOCHUTENIbHOM YaCTOTHI U BEPOATHOCTH CIYYalHOTO COOBITHS.
Jlureparypa:
[Iporpammbl  oOpa3zoBaTenbHBIX yupexaeHuit. Aunredpa 7-9 xkmaccel. CocraButens: T.A.
BypmuctpoBa. Mocksa «IIpocsemienue» 2008r.
Anrebpa: yueOHuK jutsi 9 k1. obmieoOpasoBar. Yupexaenuit /mon pea. C.A. TemskoBckoro, - M.:
IIpocsenienue, 2010 r.

IT'EOMETPUSI
9 kJ1acc
2 yaca B HeJ1leJII0, Bcero 68 yacos
KonTpoabHubix pador 5

2. Bextopbl. Metoa koopauHar (18 yaco)

[Tonsitue Bektopa. PaBeHCTBO BeKTOpOB. CJIOXKEHHE M BBIYUTAHHE BEKTOPOB. YMHOMXCHHE
BEeKTOpa Ha uucio. PasnmoskeHuWe BEeKTOpa MO JBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopawHaThl
BekTopa. [Ipocreiiiue 3a1aun B KOOpAMHATAX. YPaBHEHUSI OKPY)KHOCTU W TpsiMoii. [IpumeHeHue
BEKTOPOB M KOOPJMHAT MIPH PEIICHUH 3a7ad.

OchosHasi yenb — HAYYUTh YYalIUXCS BBINOJHATH JICHCTBHS Hall BEKTOPaMH Kak
HaINpaBJICHHBIMH OTPE3KaMH, YTO BAXXHO JUISl MPUMEHEHUS BEKTOPOB B (PU3WKE; IMO3HAKOMHUTH C
HCII0JIb30BaHUEM BEKTOPOB U METOa KOOPAUHAT MPHU PELHICHUH M'€OMETPUUECKHX 3a/1ad.

BekTop ompenenseTcsi Kak HallpaBJICHHBIM OTPE30K M JICHCTBUS HaJ BEKTOPAMU BBOJSTCS TakK,
KaK 3TO mpuHATO B (u3mke, T. E. Kak AelcTBHS ¢ HampaBlICHHBIMH OTpe3kamu. OCHOBHOE
BHUMaHUE JIOJDKHO OBITh YJEICHO BBIPAOOTKE YMEHHU BBHITIOJIHATH ONEpAIlMU HaJ BEKTOPAMH
(ckyampIBaTh BEKTOPHI MO MPaBUJIaM TPEYTOJbHHUKA U TapajiieiorpaMma, CTPOUTh BEKTOP, PaBHBIN
Pa3HOCTH JIBYX JIaHHBIX BEKTOPOB, a TaK)Ke BEKTOP, PABHBIN MPOW3BEICHUIO TAaHHOTO BEKTOpa Ha
JTAHHOE YHCJIO).

Ha mpumepax moka3bIBaeTcs, Kak BEKTOPHI MOTYT MPUMEHSTHCS K PEIICHHIO TE€OMETPUUYSCKUX
3amad. JlemoHctpupyercss 3¢G(HEeKTUBHOCTh MpUMEHEHHUs GOopMyn [UIsi KOOPAMHAT CEepeAHHbI
OTpe3Ka, PACCTOSIHHUS MEX]y JABYMS TOYKAaMH, YPABHCHHI OKPYKHOCTH W MPSMOW B KOHKPETHBIX
TeOMETPUUYECKUX 3a/ayaX, TeM CaMbIM JaeTcs MpeJAcTaBlIeHHe 00 M3y4YeHUU TeOMETPUUYECKUX
¢buryp ¢ moMouIbI0 METOI0B aNreOphl.

Koumponvnwix pabom: 1

2. CooTHOIIEHUS] MEKIY CTOPOHAMHU U YIJIaMH TpeyroJjibHuka. CrajJsipHoe Npou3BeieHue
BeKkTOpoB (11 yacoB)

CuHyc, KOCUHYC M TaHT€HC yria. TeopeMmbl CHHYCOB M KOCHHYCOB. PelieHue TpeyroibHUKOB.
CkanspHOe MPOMU3BEICHNE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUECKHX 3a/1auax.

OcHosHas yenb — Pa3BUTh YMEHHUE YYAIIUXCS MPUMEHITh TPUTOHOMETPUUYECKUN ammapat mpu
pEIIeHNU TEOMETPUIECKUX 3a71aY.

Cunyc u kocuHyc mwboro yrma ot 0° mo 180° BBomATCS C TOMOIIBIO E€IWUHUYHOU
MTOJTYOKPY>KHOCTH, JIOKAa3bIBAIOTCS TEOPEMBl CHHYCOB W KOCHHYCOB M BBIBOJAMUTCS €II€ OJIHA
dbopMyIna mIomaa TpeyroabHu A (TIOJOBHHA MPOU3BENECHHUS JIBYX CTOPOH Ha CHHYC yIiia MEXIy
HUMH). DTOT anmapar MPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkanspHoe MpOU3BEACHIE BEKTOPOB BBOAUTCS KaK B U3HKe (MPOU3BEACHUE ITMH BEKTOPOB Ha
KOCHHYC yria MeXAy HuMH). PaccmaTpuBaroTcs CBOMCTBA CKaJsipHOTO TPOU3BEIACHUS U €Tr0
MIPUMEHEHHUE MPHU PEIICHUH T€OMETPUUYECKUX 3a/1ay.

OcHOBHOE BHUMAaHHUE CIEAyeT YIEIUTh BbIPAOOTKE TMPOYHBIX HABBHIKOB B MPUMEHEHUU
TPUTOHOMETPUYECKOTO amnmnapara npu peme A TreoMeTpuuecKux 3aaad.

Konmponvnvix pabom: 1

72



2. JInMHa OKPYKHOCTH M IUIoIaab Kpyra (11 yacoB)

[IpaBuibHblE ~ MHOTOYroibHUKH.  OKpYXKHOCTH,  ONHUCaHHasT  OKOJIO  IMPaBUJIBHOTO
MHOTOYTOJIbHUKA M BIMCaHHAas B Hero. IlocTpoeHue NpaBMIIBHBIX MHOTOYTOJBHHUKOB. JlimmHa
okpyxnoctu [lnomanp kpyra.

OcnosHas yenp — paclIUPUTh 3HAHUE YYALIMXCS O MHOTOYTOJbHHKAX; PACCMOTPETh MOHSATHS
JUTMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra U (GOpMYIIbI AJisl UX BHIYMCICHHUS.

B nauanme Tembl Jqaercs ompeiesieHHE MPaBHIILHOTO MHOTOYTOJBHHMKA M PAacCMaTPHBAIOTCS
TeopeMbl 00 OKPYKHOCTSX, OMHCAHUE OKOJIO MPABHIIBHOTO MHOTOYTOJIbHUKA U BIMCAHHOW B HETO.
C mnoMOUIbI0 ONMCAaHHOW OKPYXHOCTH pEHIaloTCAd 33adydl O IOCTPOSHHH IPaBUIBHOTO
HIECTUYTOJIbHUKA U PABUIIBHOTO 271-yTOJIbHUKA, €CIIU JIaH MPABWIbHBIN 71-yTOJIBHUK.

@opMyIibl, BBIPAKAIOIIME CTOPOHY MPABHIBHOTO MHOTOYTOJBHUK M PAaJUyC BIHCAHHON B HErO
OKPY>KHOCTH 4€pe3 pajinyC ONHCAHHOW OKPY>KHOCTH, UCIOJIB3YIOTCS MPHU BBIBOJE (POPMYI IJIUHBI
OKpPY>KHOCTH U TUIOLIAAM Kpyra. BbIBoJ ommpaeTrcs Ha WMHTYUTHBHOE IMPEJCTABICHHUE O Tpejere:
IIPU HEOTPAHMUYEHHOM YBEIMYEHHH YHCa CTOPOH MPAaBHJIBHOIO MHOTOYTOJIbHHUKA, BIUCAHHOTO B
OKPY>KHOCTB, €0 MEPUMETP CTPEMHUTCA K JUIMHE 3TOH OKPYXHOCTH, a TUIOMAAb — K IUIOIIAJN
Kpyra, OrpaHU4eHHOT0 OKPYKHOCTBIO.

Konmponvnvix pabom: 1

2. JIBu:xenud (8 yacos)

OTtobpaxenue tiockoctu Ha ceds. [lonstre npmwkenus. OceBas U IEHTpaJIbHAs CHMMETPUH.
[TapannensHsiii nepenoc. [loBopot. HanoxxeHnus u ABH>KEHUS.

OcnosHas yenp — TIO3HAKOMHTH YYalIMXCS C IOHATHE: JBMDKEHUS U €ro CBOWMCTBAaMH, C
OCHOBHBIMH BHJIaMU JBIKEHUHN, CO B3aMMOOTHOIICHUSIMH HAJIOKEHUN U TBUKCHH .

JIBoKeHHEe TUIOCKOCTH BBOAMTCS KakK OTOOpaXEHHME IUIOCKOCTH Ha ce0s, COXpaHsolee
paccrosiHue Mexay Toukamu. [Ipum paccMoTpeHMHM BHIOB JABM)KEHHH OCHOBHOE BHHMMAaHHE
yIeSeTCsl MOCTPOSHHUIO 00pa3oB  TOUYEK, MPSIMBIX, OTPE3KOB, TPEYrOJbHUKOB TIPU OCEBOH U
LEHTPAJIbHOW CUMMETPUSAX, HapajjelbHOM nepeHoce, moBopoT. Ha s¢dexTHrIx npumepax
MOKa3bIBACTCSI TPUMEHEHHE ABMKEHUH MTPH PEIICHUH TeOMETPUYECKHX 3a/1a4.

[ToHATHE HAIOXKEHUSI OTHOCUTCS B IAaHHOM KypCe K YHCITy OCHOBHBIX MOHATHH. [loka3bIBaeTcs,
YTO TOHATHUS HAJIOKEHUS W IBMIKEHUS SBISIOTCS SKBUBAJICHTHBIMH: JIF000€ HAIOKEHHUE SBISIETCS
JBIDKEHUEM INIOCKOCTH U 00paTHO. V3ydeHue Jokas3aTenbCcTBa He sBJsieTe 0043aTeNbHbBIM, OJHAKO
CIIEIyET PACCMOTPETH CBSI3b MMOHATUI HATOKECHUS U IBUKCHUSI.

Koumponvnwix pabom: 1

2. HayanbHble cBeleHUs U3 cTepeomerpun (8 4acoB)

[Ipenmer crepeomeTpun. ['eomeTpuyeckue Tella W TMOBEPXHOCTH MHOTOTPaHHUKH: MPU3MA,
napajuiefienunena, nupamuaa, (GOpMyINbl Uil BBIYUCICHUS HX 00beMOB. Terla M TOBEPXHOCTH
BpallleHus: HIUIUHAP, KOHYC, cdepa, map, GopMyssl sl BBIYUCICHUS UX IUIONIaiel MOBEpXHOCTEN
1 00BEMOB.

Ocnosnast yenrv — JaTh HAYAJIbHOE MPEJACTABICHUE O TEJIaX M MOBEPXHOCTIX B MPOCTPAHCTBE,

MO3HAKOMUTH YUAIINXCs C OCHOB HOBBIMH (DOpMYITaMu JJisi BBIYUCIICHUS TUIOMIAAeH TOBEpXHOCTEMN
1 00bEMOB TeTI.
PaccmoTpenue mpocTeHmmux MHOTOTPAaHHUKOB (MIPU3MBI, Mapajliesienuresa, TUPaMuIbl), a TaKxKe
T W TOBEPXHOCTEH BpamleHWH (MHIUHApPA, KOHyca, cdephl, IIapa) MPOBOJUTCS Ha OCHOBE
HaTJISITHBIX TIPEICTaBICHHM, 0€3 PUBICYCHHS] aKCUOM CTepeoMeTpuu. DOopMyJbl ISl BHIYUCICHUS
00BEMOB yKa3aHHBIX TE€J BBIBOJSATCS Ha OCHOBE NMpuHImna Kapansepu, GopmMysbl 175 BIYUCIECHUS
TUIOMIAIU U OOKOBBIX TOBEPXHOCTEH IMIIMHPA U KOHYCA TIOTYYaIOTCS C MIOMOIIBIO0 PA3BEPTOK ATHX
MMOBEPXHOCTEH, (hopmyna Tuiomaau chepsl MPUBOAUTCS 6€3 000CHOBAHUS

2. 006 akcuomax reomeTpuu (2 yaca)

Becena 06 akcomax reoMeTpHH.

Ocnosnas yenv — nath Oosee TIyOOKOE MPEACTaBICHUE O CHCTEME aKCHOM IUTAHUMETPHH U
AKCHOMATHYECKOM METOJIC.
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B I[aHHOfI TCMC PACCKaA3bIBACTCA O PA3JIMYHBIX CUCTEMAX AKCUOM I'COMCTpHUU, B YaCTHOCTHU O

Pa3JIMIHBIX crocodax BBCCHH IIOHATHA PaBCHCTBA (bl/Il"yp

2. HosTopenue. Pemenue 3axau (10 yacoB)

Ocnosnas yenw. TloBTOpUTH, 3aKpenuTh U 0000mUTH OCHOBHBIE 3YH 3a OCHOBHYIO

LIKOJTY.
Konmponvnvix pabom: 1

TemaTHyeckoe IVIAHMPOBAHHUE 10 TeOMeTPUH 9 KJ1acc.

Ne | Tema Koi-Bo | XapakTepucTHKAa OCHOBHBIX BH/JI0B
4acoB AeATEeJIbHOCTH YYCHUKA
(Ha oCHOBe Y4eOHBIX JIelCTBHIl)
1 I'71.9.BekTophl. 8 ®opMyIHPOBATH ONpe/eNieHUusT U
WJUIFOCTPUPOBATh  IIOHATHS ~ BEKTOpPA
1.ITonsiTue BekTOpa. pHp pa,
2.Ci10X€HHE U BBIYUTAHHE BEKTOPOB. JUTHBI (Momyst) BEKTODA,
3.YMHOX€eHUE BEKTOpa Ha YUCIIO.
KOJUIMHEApHbIX  BEKTOPOB,  PaBHBIX
IIpuMeHeHne BEKTOPOB K PELICHUIO 3a/1a4.
BEKTOPOB.
Bpruncasitb  JJIMHY W KOOPJMHATbI
BEKTOpA.
HaxomuTh yroia MeXay BEKTOPaMH.
BoInoHATE OIIEpallii HaJ BEKTOPaMU.
BpINOIHATE ~ MPOEKTHI 1O  TEMam
WCIIOJIB30BAaHUSI BEKTOPHOI'O  METOJAA
IIPY PELIECHUH 3a/ad Ha BBIYMCIICHUS U
JIOKa3aTeJIbCTBA.
2 I'.10.MeToa xoopauHAT. 10 OOBACHATD u HLTIOCTPHPOBATH
MIOHSTHE JEKapTOBOI CUCTEMBI
1. KoopauHaTel BEKTOpA.
2.IIpocrennme 3aga4u B KOOPAUHATAX. KOOpAUHAT.
3.YpaBHEHHE OKPYKHOCTHU U NPAMOI.
Pemenne 3anau. BpIBOAMTH U HCNOJIB30BaTh (HOPMYIIBI
KonrponsHas padora Nel.
KOOpJAMHAT CepeHbI OTpe3Ka,
paccTosHUS MEXIy JBYMS TOUYKaMHU
IUIOCKOCTH, YPaBHEHMsI MNpPAMON U
OKPY’KHOCTH.
BbinoyiHATE  MPOEKTHI IO  TEMaM
MCIOJIb30BaHUsI KOOPAMHATHOIO METOA
IIPY PELIEHUH 3a/lad Ha BBIYMCIICHUS U
JI0Ka3aTeNnbCTBA
3 I'a.11.CooTHomienne Mexay cropoHamm | 11

U yriamm TpeyrojbHuka. CkajsipHoe

dopmynupoeatb UM pokasbiBaTb TECOPEMY
COOTHOHMICHUAX MECXKAY CTOpOHAMHU H
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Npou3Be/ieHNe BEKTOPOB.

1.Cunyc, KOCMHYC, TAHTEHC yTJIa.

2.COOTHOLIEHUS] MEXIY CTOPOHaMU |

yriamu TpeyrojbHUKa.
3.CxanspHoe Npou3BeCHUE BEKTOPOB.
Penrenue 3amau.

Konrponbnas padora No2.

yriamMu TpeyrojbHUKA.

dopmMmynuposatb OIIPCACICHUA u

WNNICTPUPOBATH IIOHATHA CHUHYCAa,

KOCHMHYCa, TaHI'€HCA KW KOTaHI'CHCa

0CTpPOTO yria IPSIMOYTOJIBHOTO
TPEyroJbHUKA.  BwiBoguts  (HOPMYIIHI,
BBIpaXKAIOIINE byHKINN yria

IPSIMOYTOJIBHOTO TPEYrOJdbHU A uepe3
€ro CTOPOHBI. dopmMmynuposatb
ONpeleNeHusl CHUHYCa, KOCHUHYCa, TaH-
reHca, kotanresca yrios ot 0 mgo 180°.
bopMyibl,
¢yuknun yriaoB or 0 go 180° wyepes

BbiBOAUTH BbIpAXAKOIIUEC

byHKIUU OCTpPBIX YTJIOB.
DopmMyIMPOBATH u Pa3bSICHATH
OCHOBHOE TPUTOHOMETPUYECKOE

TOXkAecTBO. [Io 3HaueHusIM OHON TpH-
TOHOMETpUYECKOW  (QyHKIMM  yrja

BBIYHCISATH 3HAYEHUS OpYTrux
TPUTOHOMETPUUYECKUX (DYHKIMI 3TOro
yriaa. @opMyJHpoBaTh U 10Ka3bIBaTh

TEOPEMBI CUHYCOB U KOCUHYCOB.

HaxoguTs yroil MeXay BEKTOpaMH,
CKaJIIpHOE MPOU3BEICHUE BEKTOPOB,
dopmynupoBaTh U OOOCHOBBIBATH
YTBEPXKIEHHSI O CBOWCTBAX CKAJIIPHOTO
MIPOM3BEACHUST BEKTOPOB; HCIIOJIB30BAThH

CKaJIIpHOC  MPOU3BCACHUC  BCKTOPOB

IIpU pCIICHUHA 3a/1a4.

I'n.12./IimHa OKpPYKHOCTH W INIOIIAAL

Kpyra.

1.IlpaBuiibHBIE MHOTOYTOJIBHUKH.
2.JIinHa OKPYKHOCTH M TUIOIIA/Ib KpyTa.
Pemenue 3anau.

Kontposbaas pabota No3.

11

Pacno3naBatsb MHOI'OYI'OJIBHUKH,
dopmynupoBaTh oIpeneneHue u
NPUBOINTH IpHUMEPHI
MHOT'OYT'OJIbHUKOB.
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DopMyInpoBaTH u JI0KA3bIBATH

TEOpEMY O CyYMME YIJIOB BBIIIYKJIOTO

MHOT'OYTOJIbHHUKA.
HccaenoBarhb CBOMCTBA
MHOT'OYTOJIbHUKOB C IIOMOIIIBI0

KOMITBIOTEPHBIX IIPOrPAMM.

DopmyIMPOBATH u JI0Ka3bIBATH
TEOPEMbl O BIIMCAHHOW W ONHCAHHOMU

OKPY/KHOCTSIX MHOTOYI'OJIbHHUKA.

OO0LACHATH IIOHATHUS JUIAHBI
OKPYXHOCTH M  IUIOHIAJU  KpYTra,;
BBIBOJIUTH (POPMYJIBL ISl BBIYMCIICHUS
JUIMHBl OKPY)KHOCTH M JUIMHBI JYTH,
IJIOMIAM Kpyra W IUIOHIaJAN KPYTrOBOTO

CeKTopa.

Pemars 3a7auv Ha J0Ka3aTeIbCTBO U
BBIUMCIICHHS. MoaequpoBaTh YCIOBUE
3a7a4d  C TIOMOIIBIO YepTeXa WU
PUCYHKa, NPOBOAUTH JONOJHUTEIbHBIE
IIOCTPOEHUsT B XOJ€  pELICHHUS.
HNuTepnpeTrupoBaTh MOJIy4YEHHBIN
pe3yiabTaT M  COMOCTABJSATH €0 C

YCJIOBUEM 3aiavM.

HccrenoBarh CBOMCTBA KOH(UTypaluii,
CBSA3AaHHBIX C  OKPYXHOCTBIO, C
ITOMOIIIBIO KOMITBIOTEPHBIX MPOIPAMM.

Pemartnb 3agadn Ha IOCTPOCHUC,
J0Ka3aTCJIbCTBO WU BBIYHMCICHUA.

I'n.13.IBnkenus.

1.IlonsTue JABHKCHUA.

2.ITapamienbHbli NEPEHOC U TOBOPOT.

Pemenue 3anau.
KonTtposbnas padota No4.

OO0BbsICHATH " WITIOCTPUPOBATh
MOHATUS paBEeHCTBa (GUryp, Moao0us.
CTpouTh paBHbIE U CHMMETPHUYHBIC
(GUTYpBI, BBINOJIHATL TAPATUICIBHBIN

MIEPEHOC ¥ IOBOPOT.
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HcciaenoBarh CBOWMCTBA JIBWXKCHUHU C
MMOMOILIBI0 KOMIIBIOTEPHBIX MIPOIPAMM.
BpinmoaHsaATe  IPOEKTBI 110  TEMaM

reOMEeTPUYECKUX Mpeodpa3oBaHUil Ha
TIJIOCKOCTH.

I'n.14.HayaanHbIe cBeleHus u3
cTepeoMeTpPHH.

1.MHoOrorpaHHuKH.
2. Tena 1 TOBEpXHOCTHU BpalCHHUS.

OO0BbSICHATH, YTO TAKOC MHOTOI'PAHHUK,
ero rpaHy, pEdpa, BEpILUHBI,
JIWaroHaJld,  KAaKOW  MHOTOTPaHHUK
Ha3bIBAETCS BBITYKITBIM, npu3Ma,
BBICOTAa  TPHU3MBI, TapalJICICIHIe]I,
nupamya, LWIMHAP, KOHYC, cdepa,
map.

OO0BSICHATL, YTO Takoe  OO0BEM
MHOTOT'PaHHUKA, IUIOIIAIb
MMOBEPXHOCTH MHOTOTPAHHHKA.
HccaenoBarhb CBOMCTBA
MHOTOTPaHHHUKOB.

Haxoauth 00BEM " IJIOIATh
MMOBEPXHOCTH MHOTOTPAHHHKA.

YMeTh CTPOMTH MW  paclo3HaBaTh
MHOTOTPaHHHKH.

YMmerhb JIOTUYECKH MBICJIUTD,
OTCTaWBaTh CBOIO TOYKY 3pCHHS U
BBICITYIIINBATh MHEHHE TIPYTHX,
paboTaTh B KOMaHJIE.

00 akcnomax IIaHUMETPHH.

BocnpousBoauTs (bopMyIHPOBKH
OnpeAeseHu!, aKCHOM, TEOpEM;
KOHCTPYHPOBATDH HECJIOKHBIE
OTIpe/IeIeHNUS CaMOCTOSITENTBHO.
Bocnpou3Boauts  (POPMYITUPOBKU U
JIOKa3aTelbCTBa H3YYEHHBIX TEOPEM,
NPOBOIUTH HECIOXKHbIE JI0KA3aTeIbCTBA
CaMOCTOSITENIFHO, CChLIATBCSI B XOJIE
000CHOBaHUM Ha oTpeieNieHus,
TEOPEMBI, aKCHOMBEI.

IloBTOopenue. Pemenue 3agay.

10

3HaTh MaTepual, HU3yuYeHHBIH B Kypce
MaTeMaTHKH 3a 7-9 Ki1acceul.

Baagers o0muMu npueMamMu perieHus
3a/ad4.

YMeThb MPUMEHSITh MOTYyYCHHbBIE 3HAHUS
Ha TPaKTHKE.

YmMerhb JIOTUYECKH MBICIIUTD,
OTCTaWBaTh CBOIO TOYKY 3pCHHS U
BBICITYIIINBATh MHEHHE TIPYTHX,
paboTaTh B KOMaHJIE.

Hroro:

68

5

Tpebosanusn K ypoeHIo n0020moeKu

B pe3ynbrate u3zyueHus Kypca reomMeTpun 9 kiiacca ydamuecs JOKHbI:
» yMETh BBHIMOJHATH ACHCTBHUS HAJl BEKTOPAMU, UCIOIB30BAaTh BEKTOPHI U METOJA KOOPAMHAT

MIPU pELICHUN T€OMETPUUYECKUX 3a/1a4;

77




YMETB peLIaTh TPEYTOJILHUKY, 3HATh TEOPEMBL CHHYCOB X KOCHHYCOB;

YMETb HaxOJIUTh JJIMHY OKPYKHOCTM U IUIOLIaJb Kpyra, CTPOUTh MpaBUIIbHBIC
MHOT'OYT'OJIbHUKH,

UMETh MPEJCTaBIEHUE O BUJAX IBUKCHHUS;

HUMCETb NPCACTABJICHUC O CUCTCME AKCHUOM INIAHUMETPUN U aKCUOMATUYICCKOM MCTO/IC;
UMETh MPEACTABICHUE O TelaX M TMOBEPXHOCTSIX TeJI B MHPOCTPAHCTBE M HAXOXKIACHUU
IIoMIa/Iel TOBEPXHOCTEH M 0OHEMOB Tell.

YVVV VYV

Jlureparypa:
[Iporpamma. I'eomerpusi. PabGouas mporpamma k yueOHuky JI.C.ATanacsHa u apyrux. Mocksa
«IIpocsemenue» 2011 rox. ABrop- coctaBurens byry3os B.O.

VYuebnuk: JI.C.Atanacss u np., ['eomerpus 7-9 k.,

Mocksa «IIpocsemenue» 2009 r.

VIl. Onucanue y4yeOHO-MeTOAMYECKOT0 U MaTepPUAIbHO-TEXHUYECKOr0 o0ecneyeHnst
o0pa3oBaTe/IbHOIO MpoLecca no npeamery «MartemaTuka»

OcHamenne mporecca OOydeHHS MaTeMaThke oOecrednBaeTcsi OMONMMOTEYHBIM (HOHIOM,
NICYATHBIMHU TTOCOOMSIMU, a TaKXe WH(POPMAIMOHHO-KOMMYHHKATUBHBIMU CPEJICTBAMH, YKPAHHO-
3BYKOBBIMU MTOCOOUSMU, TEXHHYECKUMHU CPEICTBAMU OOYUCHHS, YICOHO-TIPAKTHYSCKUM B y4eOHO-
1a00paTOPHBIM 000PYIOBAaHUEM.

B Oubmmorteunsiii ¢ona BxomaT CraHAapT MO MaTeMaTUKE, NPUMEPHBIE IPOrPaMMBbI,
aBTOPCKUE NPOTPaMMbI, KOMIUICKTHl Y4COHHKOB, PEKOMEHIOBAaHHBIX WJIHM JIOMYLICHHBIX
MunuctepcTBoM 00pa3oBanust U Hayku Poccuiickoit @enepanuu. B coctaB 6ubanoreunoro ponaa
BXOJAT pabouue TeTpaad, AUJAKTUUYECKHE MaTepHuajibl, COOpPHUKHM KOHTPOJBHBIX M ca-
MOCTOATCIBbHBIX pa60T, IMPAKTUKYMbI IO PEIICHHUIO 3adad, COOTBCTCTBYIOHIMC HCIIOJIB3YCMbIM
KOMIUIEKTaM Y4eOHUKOB; COOpHUKM 3aJaHHUi, OOECledYMBaIOIUX JUarHOCTUKY M KOHTPOJIb
Ka4dyeCcTBa O6y‘IeHI/I$[ B COOTBETCTBHHU C Tpe60BaHI/I$[MI/I K YPOBHIO NOJATOTOBKH BBIITYCKHUKOB,
3akperuieHHbIMH B CraHaapTe 1o MareMaTuke; ydeOHass JuTeparypa, HEOOXOAUMYIO JUIs
MOATOTOBKHU JOKJIA/I0B, COOOIIEHNH, pedepaToB, TBOPUECKUX padOT.

B koMmekT mnedaTHBIX NOCOOMI BKIIOYEHbI TaONMIBI O MaTeMaTHKe, B KOTOPBIX
IpEJICTaBJICHbI MTpaBUIIa IEUCTBUIN C YHCIaMM, TAOIHUIIBI METPUUECKUX MEp, OCHOBHBIE CBEJICHUS O
IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX (DUTYpax, OCHOBHbIE MaTeMaTHuecKue (GopMyIibl,
COOTHOILEHUS, 3aKOHBI, TpapuKU HyHKIUH.

WudopmaninoHHple CcpeacTBa OOydeHHUs - MYJIbTUMEIUWHBIE OOYyYaroliue MpPOrpaMMbl H
AJIEKTPOHHBIC YUeOHbBIC W3IaHNS, OPUEHTHPOBAHHBIC HA CHCTEMY JIMCTAHIIMOHHOTO 00y4YeHUs TH00
UMEIOIINEe TPOOIEMHO-TEMAaTHYECKH XapakTep W OOECIeUMBAOIINE JOTMOTHUTENbHBIE YCIOBUS
JUIST M3YYeHHUsS OTAENbHBIX TeM u pazaenoB Cranmapra. OTH MOCOOHWS TPEIOCTABISIOT
TEXHUYECKYI0 BO3MOXHOCTh IOCTPOEHUSI CHUCTEMBI TEKYIIEr0 W HMTOrOBOTO KOHTPOJISI YPOBHS
MOATOTOBKU ydaruxcs (B TOM uduciie B (opme TecToBOro KOHTpoJsi). HCTpyMeHTanpHas cpena
MPEIOCTaBIISIET BOZMOKHOCTh TIOCTPOCHUS U UCCIIEIOBAaHUS T€OMETPHUECKUX YepTexKel, TpaduKkoB
GYHKIINMA, TPOBEACHUS YHCIOBBIX U BEPOSTHOCTHO-CTATUCTUYECKHUX IKCIIEPUMEHTOB.

Munumanvhwiii HAOOp y4ebHO20 000PYO0BAHUS BKAIOUAEH:

1. Bubauoreunsplii pon

® -HOpMAaTUBHBIC JOKYMEHTHI: [IpuMepHass mporpaMma OCHOBHOTO OOIIETr0 0Opa30BaHHUS
no marematuke, [lnanupyemble pe3yabTaThl OCBOSHHS MIPOTPAaMMbl OCHOBHOT'O OOIIEro
00pa3oBaHMs IO MATEMATHKE;

® -aBTOPCKHE IPOTPAMMBI I10 KypcaM MaTeMaTHKH;
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e -yueOHHWKHU: TO MaTeMmaruke g 5-6 KiaccoB, Mo anredpe u reomerpuu s 7-9
KJIACCOB;

e -y4yeOHble mOCOOMs: padoure TeTpaad, IMIAKTHYSCKHE MaTepuaibl, COOPHHUKU
KOHTPOJILHBIX PadoT;

e -mocoOus T ITOATOTOBKHU u/unmn IMPOBCACHUA FOCYI[apCTBCHHOfI arrecraiguu 110
MAaTCMAaTUKE 3a KypcC OCHOBHOH HIKOJIBI,

e -yyeOHbIE TOCOOUS 110 PIIEKTUBHBIM Kypcam;
e -HayyHas, HAYYHO-TIOMYJISIpHAsi, HCTOPUYECKas JIUTEPaTypa;
e -CIpaBOYHBIE TOCOOUSI (IHIUKIIONEINH, CJIOBAPH, CIIPABOYHUKH 10 MATEMATUKE U T.I1.);

® -MCTOAMYCCKHC mocoous AJI y9UTCIIA.

2.J1eyaTHbIe IOCOOUS

e -TaOJUIIBI [0 MAaTEMAaTHKE I 5-6 KIIacCOB, IO alnredpe U TeoMeTpuu i 7-9 KIaccoB;

® -MIOPTPCTHI BBIAAOIIUXCA IIGSITGJIeﬁ MaTCMaTHUKU.

3.AudopmannoHHble CpeICcTBA

o 'MYHLTHMeﬂHﬁHBIG o6yqa}omI/Ie [IporpaMmbl M 3JICKTPOHHBLIC y‘le6HI>Ie u3gaHus II0
OCHOBHBIM pa3cjiaM KypCa MaTCMATUKH,

e -3JIEKTpOHHAas 0a3a AAHHBIX JUISl CO3/1aHUS TEMAaTUUYECKUX U UTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX M IPOBEPOYHBIX MATEPHAJIOB JIsl OpraHu3aluud (POHTAIBHOH H
WH/IMBUYaJIbHOU paboTHI;

® -UHCTpPYMEHTAaJIbHas Cpeia 0 MaTeMaTHKe.

4.9KpaHHO- 3BYKOBBIE TTOCOOMSI

'BHHCO(bHHBMBI 10 UCTOPUH PA3BUTUA MATECMATUKU, MATEMATUYICCKHUX UAeH U METOIOB.

5.Texnnueckue cpeacrsa 00y4eHHs

-MYJIbTUMEIUUHBIA KOMIIBIOTED;
-MYJIbTUMEINAIIPOEKTOP;
-3KpaH (Ha IITaTUBE WM HABECHON);

-UHTCPAKTHUBHAA JOCKaA.

6.Y4eOHO- npakTHYecKoe U y4eOHO- 1adopaTopHOe 000py10BaHUe

L] -KOMIIJICKT t-IepTé)KHI)IX I/IHCTp}IMeHTOB, KOMIIJICKTBI HJIaHI/IMeTqueCKHX nu
CTepEOMETPUUECKHX TN (AEMOHCTPAIIMOHHBIX U PA3JaTOYHbIX ),

® - KOMIUIEKTHI JUIsl MOJEIUPOBaHUs (IIBETHas Oymara, KapTOH, KajbKa, KJI€d, HOXKHUIIBI,
TIJTACTHIIH).

YueOHO- MeTOAMUYECKOE 00ecIIeueHHe.

[IpumepHass mporpamMma OCHOBHOTO oOImiero o6pa3zoBanusi nmo Martematuke (COOpHHK
HOPMAaTUBHBIX JIOKYMEHTOB. Marematuka / IIporpamMma mOATrOTOBIIEHA HMHCTUTYTOM
CTpaTeTHYeCKuX uccieaoBaHuii B oOpasoBanuu PAO. Hayunbeie pykoBoauTenm — dYJjieH-
koppecnonzienT PAO A. M. Kongakos, akagemuk PAO JI. I1. Ke3suna, CocraButens — E.
C. CaBuHOB.) ;

PaGouune nmporpamMmel o MareMaTuke 5-6 kimaccel.  2-€¢ u3a., MOCKBa, « BAKOy,
2012ron.
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Cocraputenn: H.B.Ilanuna, FO.A.CenaBkuHa.

Paboune mporpammer. ['eomerpust 7-11 kmaccel. YMK JI.C.AtanacsHa u npyrux. MockBa
«IIpocsemenue» 2012 rox. CocraBurenu: JI.C.AranacsH, B.®. byry3os u ap.

[Tporpammer o6pazoBarenbHbIX yupexaeHuii AJITEBPA 7-9 kiaccer.

CocraBurenb: bypmuctpoa T.A. Mocksa «IIpocsenienue» 2008r.

VYuebnuk: JI.C.Atanacss u np., ['eomerpus 7-9 k.,

Mocksa «IIpocsemenue» 2009 r.

Yuebuuk « Marematuka» . 5 kjacc. Y4eOHHMK aJisi 00IIeo0pa30BaTeIIbHBIX YUPEIKICHUH.
Atoper: H.A. Bunenkun, B.M.)KoxoB, A.C.Uecnoko, C.M. IIBapudypa. — M.:
«Muemo3uHay, 2011r.

Epuna T.M. pabouast Terpanp mo maremarwke. 5 kiacc. K yueOnuky H.S.Bunenkuna
«Maremaruka. 5 kimace». M.: Ok3amen, 2011.

Y4eOHuk « MaremaTuka» . 6 kjacc. YueOHUK 71 0011e00pa30BaTeNbHbIX YUPEKICHUH.
Asroper: H.{. Bunenkun, B.M.)Koxos, A.C.Uecnokos, C.W. llIBapudoypa. 28-e uzn. — M.:
«Muemo3uHay, 2011T.

Epuna T.M. pabGouas Terpamp mo Mmaremartuke. 6 kiacc. K yueOnuky H.S.Bunenkuna
«Maremaruka. 6 kimacc». M.: Dk3amen, 2011.

Anrebpa: yaeOHUK 111 7 KII. o01ieo0paszoBar. yupexacuaunii /moxa pea. C.A. TenskoBckoro, -
M.: IlpocBemenue, 2010r

Anrebpa: yueOHuK s 8 KiI. o01ieodpasonar. yupexxaeHuit /mon pea. C.A. TensikoBckoro, -
M.: IIpocsemienue, 2010r.

Anrebpa: yueOHUK 15 9 KI1. 00mieoOpasosar. yupexaenuit /mon pen. C.A. TenskoBckoro, -
M.: Ilpocemenue, 2010 r.

KouTposbHble 1 camocTosTeNbHbIE paboThl MO MaTeMatuke K yueOHuky H.S.Bunenkuna u
np. «Martematuka 5 knace». M3gatensctBo «9kx3amen» Mocksa 2012roa.

KoHnTposbHble U camocTosTeNbHbIE paboThl IO MaTemMaTuke K yueOHuky H.S.Bunenkuna u
np. «Matematuka 6 kiacey. MznarensctBo «Ox3amen» Mocksa 2012ro.

KonTponbHO- wu3MepurenvHble MaTepuanbl: Marematuka S  Kiacc K Y4eOHHKY
H.4.Bunenkuna.

Mocksa «BAKO» 201 1roza. Cocrasutens: JI.IL.IIonoga.

KontponbHO- wu3MeputenbHble MaTepuayibl: Marematuka 6  Kiacc K Yy4eOHUKY
H.4.Bunenkuna.

Mocksa «BAKO» 201 1roza. Cocrasutens: JI.IL.ITonoga.

KouTponbHO-  u3MepurenbHble  Marepuansl: Anrebpa 7 kiacc K y4eOHUKY
}O.H.MaxkapsiueBa u nip. (Mm.: [IpocBemienue)

MockBa «BAKO» 2011roa. CocraBurens: JI.M.MapTtsIiosa.

KouTponbHO-  u3MepurenbHble  Marepuanbsl: Anrebpa 8  kiacc K y4eOHUKY
}O.H.MaxkapsiueBa u nip. (Mm.: [IpocBemienue)

MockBa «BAKO» 2011roa. CoctaBurens: JI.M.MapTsiiiosa.

KouTponbHO-  u3MepurenbHble  Marepuanbsl: Anrebpa 9  kimacc K y4eOHUKY
}O.H.MaxkapsiueBa u nip. (Mm.: IIpocBenienue)

Mocksa «BAKO» 2011roa. CoctaBurens: JI.M.MapTsiiiosa.

YecnokoB A.C., HemkoB K.M. Jlugaktrndyeckue Matepualibl Mo MaTeMaTHKE Uil 5 Kiacca. —
M.: IIpocsemenue, 2009

YecnokoB A.C., HemkoB K.W. Jlugaktuyeckue maTepuaibl o MaTeMaTuke 1iis 6 Kiacca. —
M.: Ilpocsemenue, 2009

3BaBuu JI.U., Ky3nenosa JI.B. CyBoposa C.b. Jlugaktuyeckue MaTepHalIbl IO ajredpe AJis
7 xnacca. — M.: IIpoceemenne, 2008

3BaBuu JI.U., Ky3nenosa JI.B. CyBopoBa C.b. Jlugaktuyeckue MaTepHalIbl IO ajredpe AJis
8 knacca. — M.: IIpocsemenue, 2008
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e MakapserueB F0.H., Munmiok H.I'. Jlunaktruueckue marepuaisl o aiaredpe it 9 xiacca. —
M.: IIpocsemienue, 2009

e 3us.b.I'., Meiinep B.M. . /lunaktuueckue mMaTtepuaibl 10 reoMeTpuu ajsi 7 kiacca. — M.:
IIpoceemenue, 2009

e 3uB.b.I'., Meiinep B.M. . Jlunaktuyeckre Marepuaibl M0 TeOMETpUHU s 8 kiacca. — M.:
[Ipocsemenue, 2009

e 3us.b.I'., Meiinep B.M. . [lunaktuueckue Matepuaibl 1o reoMeTpuu ais 9 kiacca. — M.:
IIpoceemienue, 2009

e DJEMEHThl CTaTUCTUKH M TEOpHH BeposiTHOCcTe. Aunredpa 7-9 xkmaccel. MockBa
«IIpocsemienne» 2008

VII1. Ilnanupyembie pe3yJibTaThl

N3ydyeHnne maTeMaTMKd B OCHOBHOHM IIKOJE JaeT BO3MOXKHOCTH OOYYarOIIUMCSA JOCTUYb
CIIEYIOIUX PE3ybTaTOB Pa3BUTHSL:

1) 6 nruunocmuom HanpasneHuu:

® yMEHHE SICHO, TOYHO, IPaMOTHO H3J1araTb CBOM MBICIM B YCTHOH W NMUCHMEHHOW pEYH,
MOHUMATh CMBIC]I TIOCTABJICHHON 3aJjaud, BBICTPAWBaTh apryMEHTAIMI0, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI;

® KPUTUYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYATh THIOTE3Y OT (aKTa,

® T[PEICTAaBICHHE O MAaTEMaTHYECKOW HayKe Kak cdepe YeIOBEUSCKOW NesATeIbHOCTH, 00
JTarnax ee pa3BUTHS, O €€ 3HAYUMOCTH JIJISl PA3BUTHSI [IMBUITH3AIINY;

® KpCaTHMBHOCTh MBIIUICHHS, WHHUIMATHBA, HAXOJAYUBOCTh, AKTUBHOCTh MPH PEUICHUU
MaTeMaTHYeCKHX 3aJ1ay;

® yMeHHe KOHTPOJIUPOBATH MPOIIECC U Pe3yabTaT yueOHOM MaTeMaTHUeCKOH AeITeIbHOCTH;

® CHOCOOHOCTP K OMOIIMOHAJIBbHOMY BOCIPHUSATHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajad,
pElIeHUM, pacCyKIeHUM;

2) B MemanpeomMemuom HanpasieHuu:

e [IepBOHAuaJbHBIE IMpPEACTaBICHUs OO0 HIeIX U O METoJaX MaTeMaTUKHU Kak
YHHUBEPCAJIbHOM $3bIKE HAYKH U TEXHHKH, CPEICTBE MOJCIUPOBAHMS SIBICHUHU U
IIPOLIECCOB;

e yMEHHE BHJETh MAaTEeMAaTHYECKYIO 3aJauyy B KOHTEKCTE€ MpPOOJEMHON CHUTyalMd B
JPYTUX AMCLUUIIIMHAX, B OKPYKalOIeH KU3HU;

e yMEHHE HaXOJUTh B PA3JIMYHBIX HCTOYHUKAX HH(OpMaLNI0, HEOOXOAUMYIO st
pelIeHUs. MAaTeMATUYECKUX MpoOJeM, MPEACTaBIATh €€ B TOHATHON (opwme,
NPUHUMATh pEHIEHHE B YCIOBUSX HEMOJHOW M U30BITOYHOM, TOYHOM U
BEPOATHOCTHON MH(POpMAIUY;

e yMEHHE IMOHMMAaThb M HCIOJb30BaTh MAaT€MaTHYECKHE CpPEICTBAa HArIsAHOCTH
(rpaduku, quarpamMmbl, TaOJIUIBI, CXEMBI U Jp.) AJS WUTIOCTPAlUH, HHTEPIPETaLny,
apryMeHTaluu;

e yMEHHE BBIJIBUTaTh THUIOTE3bl TPU pEIICHUMH Y4eOHBIX 3ajay, IOHUMATh
HE00XO0IUMOCTh MX MPOBEPKU;

e yMEHHUE NPUMEHITh MHIYKTUBHBIC U JIEIYKTHBHbIE CIIOCOOBI pacCyXJICHH, BUIECTh
pa3IM4YHbIE CTPATETUy PEUICHMS 3a/1a4;

® [IOHMMaHHUE CYIIHOCTH AJITOPUTMUYECKUX MPEANHCAHUA U YMEHHE JEHCTBOBAaTh B
COOTBETCTBUH C MPEAJIOKEHHBIM aJITOPUTMOM;

® yMEHHE CaMOCTOSITE€JIbHO CTAaBUTh IIE€JH, BBIOMPATh M CO3/4aBaTh AJITOPUTMBI JUIs
peleHus yueOHbIX MaTeMaTHUECKUX MPOOIIeM;

e yMECHHME IUIAHUPOBAaTh U OCYLIECTBIIATH JIE€ATEIBHOCTD, HANPABICHHYIO HA PELICHHE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

3) 6 npeomemHoM HanpasIeHUul:

e OBIaJcHWE 0a30BBIM MOHATHHHBIM aIlapaTOM II0 OCHOBHBIM pa3lieliaM COJICpIKaHMUS,
MPEJCTaBICHHEe 00 OCHOBHBIX HW3YyYaeMbIX MOHATHIX (YHCIIO0, TeoMeTpuuecKas ¢urypa,
ypaBHEHHE, (QYHKIHUS, BEPOATHOCTh) KaK BAXHEHIIMX MAaTEMAaTUYECKUX MOJEIX,
MO3BOJISIOIINX ONKMCHIBATh U U3y4aTh PeabHBIC TPOIECCHI U SBJICHUS;

e yMeHHe paboTaTh C MaTeMAaTHUUYECKHUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKATh HEOOXOIUMYIO
WHPOPMAIIHIO), TPAMOTHO MPUMEHSTh MaTEMAaTHYECKYI0 TEPMHHOJIOTHUIO W CHMBOIIUKY,
HCIOJIb30BaTh PA3INYHBIC S3bIKH MATEMATHKU;
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e yMEHHE TPOBOJMWTH KJIACCH(PUKAIMK, JIOTHUYECKHEe OOOCHOBAaHUS, JIOKA3aTeNbCTBA
MaTE€MaTHYECKUX YTBEPKICHU;

® yMEHHME pacllO3HaBaTh BHJbl MATEMATUYECKUX YTBEPXKACHUH (AKCHOMBI, OIPEIEIICHUS,
TEOPEMBI U Jp.), IPSMbIE U OOpaTHBIE TEOPEMBI;

® pa3BuUTHE IIPEACTABICHUN O 4YUCIE W YHCIOBBIX CHUCTEMax OT HaTypaJbHBIX M0
JEHCTBUTEIILHBIX YUCEJI, OBJIAJICHUE HABBIKAMU YCTHBIX, IMCBMEHHBIX, HHCTPYMEHTAJIBHBIX
BBIYHCIICHUI;

® OBJAJCHUE CHMBOJBHBIM SI3bIKOM aireOpbl, IPUEMaMU BBINOJIHEHUS TOXKIAECTBEHHbIX
npeoOpa3oBaHUil PALlMOHANBHBIX BBIPAKECHUN, PELICHUS YPAaBHEHHUH, CHCTEM ypaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHME MCIIOJIb30BaTh UACK KOOPIMHAT HAa IUIOCKOCTH
JUIS. MHTEpIpETalliy YpaBHEHH, HEPABEHCTB, CUCTEM, YMEHUE MTPUMEHSATH allre0pandecKkue
npeoOpa3oBaHus, anmapaT YpaBHEHUH M HEPAaBEHCTB JUIS PEIICHHS 3aa4 U3 Pa3JInYHbIX
pas3neloB Kypcea;

® OBJAJICHUE CUCTEMOH (YHKLUHMOHAIBHBIX IOHATUH, (DYHKLIMOHAJIBHBIM SI3BIKOM H
CUMBOJIMKOM, YMEHME Ha OCHOBE (YHKIMOHAJIbHO-TpaUUECKUX IpeJCTaBICHUN
OIMCHIBATh U aHAJIU3UPOBATH PEATIbHBIEC 3aBUCUMOCTH;

® OBJIAJICHHE OCHOBHBIMHU CIIOCOOAMM IPEJICTABJICHUS U aHalu3a CTAaTUCTHUYECKUX JAHHbIX;
HaJM4ue IPEACTABICHUN O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE U O
pa3IUYHbIX coco0ax UX U3y4EHHsI, O BEPOATHOCTHBIX MOJIEIISX;

® OBJIAQ/ICHHE IT€OMETPUUECKUM S3BIKOM, YMEHHE UCIIOJIB30BATh €T0 Ul ONUCAHUS NPEAMETOB
OKpY’KaloIEero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN M M300pa3UTEIbHBIX
YMEHUH, IPUOOpPETEHNE HABBIKOB F€OMETPUUECKUX ITOCTPOEHUI;

® YCBOGHHE CHUCTEMAaTHYECKHUX 3HAHUH O IJIOCKUX (UIypax M MX CBOMCTBAaxX, a TaKXKe Ha
HarjiJHOM ypPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX Te€JaX, YMEHUE IPUMEHATH
CUCTEMAaTUYECKUE 3HAHUA O HUX JUIS PELICHUs] TEOMETPUUECKUX U IPAKTUYECKUX 3a]1a4;

® yMEHHMS M3MEPSATHh JUIMHBI OTPE3KOB, BEJIWYUHBI YIJIOB, HCIIOJIb30BaTh (OpPMYyNbl s
HAXO0XKJICHHUS IEPUMETPOB, TUIOIIAACH U 00bEMOB reOMETPUIECKUX (puryp;

® yMEHHE IPUMEHATh M3YyYECHHBIC IIOHATHS, PE3yJbTaTbl, METOABI JJI1 pElIeHUs 3aaad
IIPAaKTHUYECKOr0 XapakTepa M 3a7a4 W3 CMEKHBIX JUCHMIUIMH C HMCIOJB30BAaHUEM IIPH
HEOO0XOAMMOCTH CIIPABOYHBIX MAaTEPHAIOB, KaJIbKYISATOPA, KOMITBIOTEPA.

PesynpraTthl 00yueHHs mpeAcTaBieHbl B TpeOOBaHUSAX K YPOBHIO MOJATOTOBKHM M 33JarOT
CUCTEMY UTOTOBBIX pE3YyJlbTaTOB OOYYEHHs, KOTOPBIX JOJDKHBI JOCTUIaTh BCE Yydalluecs,
OKaHYMBAIOIIME OCHOBHYIO ILKOJY, U JIOCTH)KEHHE KOTOPBIX SIBJIETCS 00s3aTEIbHBIM YCIOBHEM
MOJIOKUTETIbHOW  aTTecTalMl y4YeHUKa 3a Kypc OCHOBHOM WIKOJBI. OTH TpeOoBaHUs
CTPYKTYPUPOBaHbl II0 TPEM KOMIIOHEHTAM: (GHAMb/NOHUMAMbY, «YMEMby, «UCHOIb306aMb
npuoodpemennble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAMeNbHOCHU U NOBCEOHEEHOIl HCUZHUY.
IIpn sTOM mociegHue ABa KOMIIOHEHTA IPEACTaBICHBI OTACIBHO II0 KAXKIOMY H3 PA3IeiOB
COJZIEP/KaHUSL.

TPEBOBAHIA K YPOBHIO ITOJAI'OTOBKH BBIITYCKHHUKOB

B pesyabTare n3y4yeHuss MATEeMAaTHKH YYCHUK J0JIKEH
3HAMb/NOHUMANb:

Maremaruka. Aareopa. I'eomerpus.

Hartypaabnblie uncaa. /I[podu. PannonajbHbIe YnciIa
BrlIlTyCKHUMK Hay4duTCA:

* MIOHUMATh OCOOCHHOCTH JACCATUIHON CUCTEMBI CUHCIICHHUS;
* ONEepUPOBATH MOHATHIMHU, CBI3aHHBIMU C I€TMMOCTBIO HaTypaJIbHBIX YUCEIT;
* BRIpaXKaTh 4YHCJIa B OSKBUBAJICHTHBIX (hopMax, BbIOMpas HauOosiee TMOAXOASIIYIO B

3aBHCUMOCTH OT KOHKPETHOI CUTYyalluH;
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* CpPaBHMBATh U YIIOPSA0YUBATH pAllMOHAIbHBIEC YUCIIA;

* BBIIIOJIHATh BBIYMCIICHUS C PALMOHAIBHBIMU YUCJIAMH, COYETas YCTHbIE M ITMCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYJISITOPA;

® ACIIOJB30BATh IIOHATUS W YMEHMs, CBS3aHHbIE C IPONOPLUOHAIBHOCTBIO BEIUYMH,
IIPOLICHTAMH, B XOJE PCIICHMS MaTeMaTU4EeCKHUX 3aJad M 3aJa4 U3 CMEXHBIX IIPEIMETOB,
BBIIIOJIHATH HECJIOKHBIEC IPAKTUYECKUE PACYETHI.

Buinyckuux nonyuum 603MoiCHOCTb .

* NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCIIEMAMU CYUCAEHUS C OCHOBAHUAMU, OMIUYHBIMU OM
10;

* yenyoumso u pazeums npeocmagienus 0 HamypaibHblX YUCLAX U CBOUCMBAX 0eUMOCTU,

* HAYYUMbC  UCNONL306AMb  NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCIEHUs, npuobpecmu
NPUBLIYUKY KOHMPOIUPOBAMb BbIYUCTEHUS, 8bIOUPASL NOOX0O0AWUTLL OJIsL CUMYAYUU CNOCOO.

JeiicTBUTEeIbHBIE YHCJIA
BrinyckHHUK HayduTCSA:

* HCIIOJIb30BaTh HAYaJIbHBIC TPEICTABICHHS O MHOKECTBE JICHCTBUTEIILHBIX YUCEI;

* OIEPUPOBATH OHATHUEM KBaJPATHOTO KOPHS, IPUMEHSTh €T0 B BEIYUCICHHSIX.

Boinycknuk nonyuum 603modicHocmo.:

*pazeumev NpeocmaesieHue O HUCIe U YUCIO8bIX CUCMEMAX Om  HAMYPALbHbIX 00
0eticmeumenbHbIX Yucei, 0 POJU 6bIHUCTCHUL 8 RPAKMUKe,

*pazeumv u yeryoums 3HAHUsL 0 OECMUYHOU 3aNUc OeUCmMEUmMeIbHbLX Yucel (NepuooutecKkue
u Henepuoouueckue Opoou).

N3mepenus, npudInKeHust, OEHKH
BbInmycKHUK Hay4uTCS:

® UCTIOJIB30BaTh B XOJE pEIICHHsS 3aJad DJIEMEHTApHBIC TMPEACTABICHUS, CBSI3aHHBIC C
MPpUOMKEHHBIMY 3HAYCHUSIMHU BETMYHH.

Buinycknux nonyuum 603mMoiucHOCHb:

* NOHAMb, YMO YUCTOBblE OAHHblE, KOMOPblEe UCNONL3VIOMCS 05 XAPaKmepucmuky 00bekmos
OKpyJHCaloue2o0  Mupa, AGNAIOMCA  NPeUMyUeCmeeHHo NPUOTUNCEHHbIMU, YMO NO  3aNUCU
NPUOTUINCEHHBIX 3HAYEHUL, COOEPHCAUUXC 8 UHDOPMAYUOHHBIX UCHOYHUKAX, MONCHO CYOUMDb O

nozpewrHocmu I’lpM6JZMDfC€Huﬂ,'
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® NOHAMb, UMO RNO2PEeUutHoOCmb pe3yibmama BbIUUCTCHUL OO0NNCHA OblMb cousmepuma ¢
noepewHocmsto UCXOOHBIX OAHHDIX.

Auaredpanyeckue BbIpaKeHHs
BrIlTyCKHMK Hay4duTCs:

* ONEPUPOBATh TOHATHAMHU «TOXKIECTBO», «TOXKIECCTBEHHOE IMPEeoOpa3oBaHUE», pEIIaTh
3aJjauu, cojieprkaiire OyKBeHHbIE TaHHbIE; pa0doTaTh ¢ GopMyliamMu;

* BBINIOJIHATH MPEOOPA30BAHMSI BRIPAKCHUHN, COACPIKALINX CTEIICHHU C IIETIBIMH ITOKA3aTEIISIMU U
KBaJ[paTHbIC KOPHH;

* BBINIOJIHATh TOX/IECTBEHHBIC MPEe0Opa30BaHUsl pAIlMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MPaBUJI ICHCTBUI HaJl MHOTOWJICHAMH M aJIreOpandecKuMH IpoOsMu;

* BBINOJIHATH PA3JI0KEHNUE MHOTOUWICHOB Ha MHOXKHTEIIH.

Buinycknux nonyuum 603modicnocmes Hayuumocs:

* BLINOIHAMbL MHO20ULA208blE  NPe0OPA30BAHUS.  PAYUOHATILHBIX  GbIPANCEHUN, NPUMEHSS
WUPOKULL HAbOP Cnocobo8 U NPUEMOS;

* NPUMEHSIMb MOACOECMBEHHbIEe NPeobPaA306anUs OJisl PEULEHUsl 3a0ay U3 PA3IUYHBIX PA30eN08
Kypca (Hanpumep, 015 HAX0HCOeHUsL HAUDONbULe20/HAUMEHbUUE20 3HAUEHUSL 8bIPAICEHUS).

YpaBHeHus
BrinyCcKkHHMK HayuuTCA:

* peuiaTb OCHOBHBIE BH/Ibl PAllMOHAIBHBIX YPABHEHMM C OJHOW NMEPEMEHHOMN, CUCTEMBI JBYX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH;

* IOHUMaThb YpPaBHEHHE KaK BA)KHEHIIYI0 MaTEMaTHUYECKYyl0 MOJENb il ONHUCaHUs H
U3YYEHHS DPa3HOOOpPAa3HBIX pEAIbHBIX CUTYyallud, peniarb TEKCTOBBIE 3aJlauM ajiredpanyecKuM
METO/I0M;

* IPUMEHSTh IpaduyecKue MpeJCTaBICHUs AJIs MCCIeI0BaHUs YpaBHEHHM, HCCIeI0BaHUs U
pElLIeHUs CUCTEM YpPaBHEHHH ¢ ABYMs NTEPEMEHHBIMHU.

Buvinycknuk nomyuyum 603mMoicHOCmb.!

* 061a0emb CneyualbHbIMU NPUEMaMU peuleHusl YPaeHeHUll U CUCmeM YPAGHEHUU; YEePEeHHO
NPUMEHAMb annapam ypasHenuti 0Jisl peuleHus. pa3Ho0OPA3HLIX 3a0ad U3 MAMEMAMUKY, CMENHCHbIX

npeomemos, NPaKmuKu,
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* npumeHsmsv  epaguyeckue npedcmagneHuss O UCCIE006AHUS  YPABHEHUN, CUCMEM
VpasHenutl, cooepicaujux OykeeHHvle Kodghguyuenmoi.

HepaBencrBa
BrIlyCKHMK Hay4duTCs:

* IOHMMaThb ¥ NPUMEHATh TEPMHHOJOTHIO M CHMBOJIMKY, CBS3aHHBIE C OTHOIICHHUEM
HEepaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;

* pemaTh JMHEHHbIE HEPABEHCTBA C OJHOM MEPEeMEHHON M MX CHUCTEMBI; pelaTh KBaJpaTHbHIC
HEpaBEHCTBA C OMOPOi Ha rpaUYecKre MPeICTaBICHUS;

* IPUMEHSTH allapaT HEPaBEHCTB JIUIsI PELICHUS 3a4a4 U3 Pa3IMUHBIX Pa3JIeNoB Kypca.

BuinyckHuk nozyyum 603mModiCHOCIb HAYUUMbCA.:

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCNBA HEPABEHCME; Y8EPEHHO NPUMEHAMb annapam
HepageHCcm8 Olisl peueHUs PA3HOOOPA3HbIX MAmemMamudyeckux 3a0ad U 3a0ai U3 CMeNCHbIX
npeomemos, npaKmuxu,

* npumeHAmMs  epaguyeckue npeocmagienus O0a UCCIe008AHUSL HEPABEHCMS, CUCMeEM
Hepagencma, cooeparcauux OyKeeHHvie Ko3ppuyuernmul.

OcHoBHbIe OHATHSA. YHCI0BBIC PYHKIIHA
BrllyCKHHMK Hay4duTCA:

® IOHUMATh U UCIOJb30BaTh q)YHKHI/IOHaIII)HI)Ie IIOHATUA U A3BIK (TepMI/IHBI, CUMBOJINYECCKHUEC
0003HaueHUs ),

® CTPOUTH IpaQUKU JIEMEHTAPHBIX (YHKIMIA; UCCIIEI0BATh CBOMCTBA YHCIOBBIX (PYHKIMNA Ha
OCHOBE U3yY€HUs IOBE/ICHUS UX IPaPUKOB;

* TOHUMAaTh (DYHKIMIO KaK BAKHEHIITYI0 MAaTEMATHUIECKYIO MOJIENb JIJIsi OTIMCAHUSI TPOIECCOB
U SBIIEHUH OKPYXAlOUIEro MHUpa, NPUMEHATh (QYHKIMOHANBHBINA $3bIK JJI OINUCAaHUS U
HCCJIEIOBaHMSI 3aBUCUMOCTEN MEXTy PU3NUECKUMH BETMYMHAMH.

BoinyckHUK NOIYYUM 8603MONCHOCb HAYYUMbCAL:

* IPOBOOUMDb UCCIEO08AHUSA, CBA3AHHbIE C U3YYEHUEM CBOUCME (QYHKYUU, 8 MOM Hucie c
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBe 2papuKro8 U3V4eHHbIX QYHKYull cmpoums Oojee
CNLOJICHbLE 2pauKu (KYCOUHO-3A0aAHHbLE, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCnONL308aMb  (DYHKYUOHATbHLIE NPEOCMABIEHUs. U C8OUCMEA (QYHKYull O peuleHus

Mamemamu4eckux 3a0ay4 u3 PasiudrHsvlx pa3()eﬂ06 Kypca.
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Yucii0BbIe 0CJIE10BATEIBHOCTH
BrIlyCKHMK Hay4duTCs:

* IOHUMATh M KCIOJIb30BaTh S3bIK IOCIEIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIHYECKUE
0003HaYCHHS ),

* IpUMEHATHh (OPMYIIBI, CBS3aHHBIC C APU(PMETUICCKON U T€OMETPUYECKON Mporpeccuei, u
ammapar, c(OPMHPOBAHHBIA MPH W3YYCHUH JIPYTHX Pa3JelIOB Kypca, K PEIICHHIO 3a/1a4, B TOM
YHCIIe ¢ KOHTEKCTOM U3 PEATbHOM KU3HH.

Buinycknux nonyuum 603modicHocmes HAyuumvCsi.

* peuams KOMOUHUPOBAHHbIE 3a0a4U ¢ NPUMEHeHUeM Gopmyn N-20 wieHa u CymMmbl nepevix N
YIEeHO8 aAPUPMEMUYEcKOl U 2eOMempudeckoll Npocpeccul, NPUMEHsiss npu 2MoM annapam
VDABHEHUll U HEPABEHCME,

* NOHUMAMb APUDMEMUUECKYIO U 2eOMEMPULECKVIO NPOSPECCUI0 KAK QVHKYUU HAMYPATbHO2O
apeymeHma, Ces3vl8ams apupMemuyeckyio npoepeccuio ¢ JUHEUHbIM POCHOM, 2eOMEeMPUYECKYIO
— C 9KCNOHEHYUATbHLIM POCTOM.

OnucarejbHas CTaTHCTHKA
BLIHYCKHI/IK HAay4YUTCA HUCIIOJIBb30BATh HpOCTeI\/’IH_II/Ie CITOCOOBI MMPEACTAaBJICHUA W aHAJIN3a
CTaTUCTHYCCKHUX NTaHHBIX.

Buinycknuk nomyuum 603MOACHOCMb NPUOOPECmU NEPEOHAYANbHBIL ONbIM  OPSAHU3AYUU
cOopa OaHHLIX NpU NPOBEOEHUU ONPOCAd OOUECMBEHHO20 MHEHUS, OCYWeCMmeIsimb UX aHAIu3,
npeocmasiime pe3yibmanmvl Onpoca 8 guoe madauybvl, OUASPAMMbI.

Cay4aiinblie cOOBITHSI U BEPOATHOCTD
BbINyCKHUK HayuyuTCsl HaXOAWTh OTHOCUTENIBHYK) YacTOTy U BEPOSTHOCTh CIIy4allHOTO
COOBITHSI.

Buinycknux  nonyuum — 803MOJMCHOCMb — npuobpecmu  Onvim — NPOGeOeHUs.  CAYYAUHLIX
IKCNEPUMEHNO8, 8 MOM UUCILE C NOMOWBIO KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMayUU ux
Dpe3yIbmamos.

KomoOunnaropuka
BrImycKHUK Hay4uTCsl perath KOMOMHATOPHBIE 3a/1a4i HA HAXOXKACHHE Yrcia 0OBEKTOB MU
KOMOMHAIINH.

Bbll’lyCKHMK noayuyum 603MOJCHOCNb HAYHYUMbCA HEKOMOPbIM CneyualbHbiM npueMaM

peuteruss KOMOUHAMOPHBIX 3a0at.
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HarusaHast reomerpust
BrIlTyCKHMK Hay4duTCs:

* pacrio3HaBaTh Ha 4YEpPTEkKaX, PUCYHKAX, MOJCIAX W B OKPYKAIOIIEM MHUpPE IUIOCKHE U
MPOCTPAHCTBEHHBIC TE€OMETPUYECKHE (DUTYPHI,

* pacrio3HaBaTh Ppa3BEPTKH  Ky0a, TPSAMOYTOJIBHOTO —Mapajuiesiennunena, IMpaBHIbHON
NUPaMUJIbL, WIMHAPA U KOHYCA;

* CTPOHTH PA3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapaJuIeyIeIUIe/Ia;

* ONpEeIATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpPHI JIMHEHHBIC pa3Mepbl camMoi
burypsl 1 Ha060pOT;

* BBIYHCIIATH 00BEM MPSMOYTOJILHOTO apaJlIeIICITHITe A,

Buinycknux nonyuum 603modchocms:

® HAYUUMbCSL  BLIYUCTAMDL — 00bEMbL  NPOCMPAHCMBEHHbIX — 2eOMempudeckux  ueyp,
COCMABIEHHBIX U3 NPAMOY2OIbHBIX NAPALIEIeNUNeoos;

* yenybums u pazeums npedCmagieHusi 0 NPOCMPAHCMBEHHBIX 2e0MEeMPULECKUX Pueypax;

* HAYUUMbCS NPUMEHSIMb NOHSIMUE PA3EGEPMKU OJisL 6bINOIHEHUS. RPAKMUYECKUX PACYEmMO8.

I'eomeTpuyeckue puUrypsl
BbInycKHHMK Hay4duTCA:

® [10JI30BATHCS SI3BIKOM T€OMETPHUM JUIsl OMHMCAHUSA IPEIMETOB OKPYXKAIOUIEro MHUpa U UX
B3aMMHOI'O PACTIONIOKEHHUS;

* pacrio3HaBaTh M M300pakaTh Ha 4YEpPTEKaX M PUCYHKaX TreoMeTpuueckue (Urypsl U HUX
KOH(UTypauuu;

* HaXOJUTh 3HAYEHUS JUIMH JIMHEHHBIX JIEMEHTOB (PUTYyp U MX OTHOILEHUS, TPadyCHYIO MEpPY
yraoB ot 0° no 180°, mpumeHsisi omnpezeneHusi, CBOWCTBa U MPHU3HAKU (UTYP M UX DIIEMEHTOB,
oTHomieHus Guryp (paBeHCTBO, TOI00ME, CAMMETPHH, TIOBOPOT, TTapaJUICILHBIN MEPEHOC);

* ONepupoBaTh C HAYAIbHBIMU MOHATHSAMH TPUTOHOMETPUM M BBINOJHATH AJIEMEHTapHbBIE
orepanuu HaJl GQyHKIUSIMH YTJIOB;

* pemiaTh 33Ja4M Ha JOKa3aTelIbCTBO, ONMUPAasCh Ha U3yYEHHbIE CBOICTBA (PUTYp U OTHOLICHUM
MEXy HUIMU U IIPUMEHSI N3y4EHHbIE METO/Ibl J0KA3aTENIbCTB;

* pelaTh HECIOXKHbIE 331a4l Ha TOCTPOEHUE, TPUMEHSS OCHOBHBIE AJITOPUTMBI IOCTPOCHHUS C

MTOMOIIBIO ITUPKYJIS U TUHEHKH;
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* pemaTh MPOCTEHUIITNE TNIAHUMETPUYECKUE 3a7a9d B TIPOCTPAHCTBE.

Buinyckuux nonyuum 803modicHocms.:

* 0g1ademb Memooamu peuieHuss 3a0a4 Ha BbIYUCTeHUs U OOKA3AMeNbCmEd: MemooomM Om
NPOMUBHO20, MEMOOOM HOO000UsL, MeMOOOM nepedbopa 8apUAHMO8 U MEemOOOM 2eOMEeMPUYECKUX
Mecm moyex,

* npuobpecmu onvim NPUMEHEeHUsT A1eedpPauyecKko20 U MpuecoHOMempuiecKko2o annapama u
uoetl 08UNCEHUsI NPU PeUUeHULU 2eOMEeMPULEeCKUX 3a0aU;

* 0gnademsv MPAOUYUOHHOU CXeMOU peuleHusi 3a0ay Ha NOCMPOEHUe ¢ NOMOWbIO YUPKYIA U
JIUHEUKU. aHAIU3, NOCMpoenue, 00KA3amelbCmeo U UCCed08aHue,

* HAYyuUUmMbCs peuams 3a0a4u Ha NOCMpoenue MemoooM 2e0OMempuUdecKko20 Mecma modex u
Memooom noooousi;

* npuobpecmu ONvIM  UCCIEO08AHUSL CEOUCME NIAHUMEMPUUECKUX @Queyp ¢ NOMOWbIO
KOMIbIOMEPHLIX NPOSPAMM,

* npuobpecmu onvim BbINOJIHEHUS NPOEKMO8 no memam «I eomempuyeckue npeobpazo8anus
Ha naockocmuy, «Ilocmpoenue ompesxos no gpopmyney.

HN3mepenue reoMeTpu4ecKHX BeJIUYHH
BeInmyCckHHMK Hay4dnTcs:

* UCIIOJIB30BAaTh CBOMCTBA M3MEPEHMS MJIMH, IUIOIIAJAEH M YIVIOB NPU PELICHUM 3anad Ha
HaXO0XJCHHUE UIMHBI OTPE3Ka, IJIMHBI OKPY)KHOCTH, JUIMHBI AYTM OKPYXHOCTH, TPajyCHOW Mepbl
yria;

* BBIUUCIIATH IUIOIIAAN TPEYTOJbHUKOB, IPSIMOYTOJIBHUKOB, NTapajuleorpaMM- MOB, TpalleLuH,
KpPYrOB U CEKTOPOB;

* BBIUUCIIATH JJIMHY OKPYKHOCTH, JUIMHY 1YTH OKPYKHOCTH;

* BBIYUCIATD JJIUHBI JTUHEWHBIX 3JIEMEHTOB (UIYyp U MX YIJIbI, UCHONB3Ys. (hOPMYJIIBI JTHHBI
OKPY>KHOCTH U JUTUHBI IYTU OKPYXHOCTH, (POpMYJIbI TUTOIIAAEH GUryp;

* pemiaTh 3aJaud Ha JO0Ka3aTeJbCTBO C MCIOJIB30BAaHHEM (OPMYIN UIMHBI OKPYXHOCTH H
JUTMHBI YTU OKPY>KHOCTH, (hopMyn mitomaneit puryp;

* pemaTh MPaKTUYECKHE 337aud, CBA3aHHBIE C HAXOXKICHUEM TIE€OMETPUYECKHX BEJINYMH
(Mcnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEICTBA).

Bbll’lyCKHMK noyuyum 603MOANCHOCNb HAYYUMbCA.
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* BLIYUCTIAML  NAOWAOU uU2YP, COCMABIEHHBIX U3 O08YX UIU 0onee NPAMOY20IbHUKOS,
napanienocpammos, mpey2oibHuKo8, Kpy2a u cekmopa,

* GLIYUCTAMb NAOWAOU MHO20Y20IbHUKOG, UCNONb3YSl OMHOUIEHUS PABHOBENUKOCMU U
PABHOCOCMABNIEHHOCIU

* NPUMEHAMb aneeOpauyecKull. U MpueOHOMEeMpU4ecKutl annapam u uoeu OUICEHUs Npu
peweHuu 3a0ay Ha 8blYUCTIeHUe NI0Wadeli MHO20Y20lbHUKOS.

Koopaunartsi
BrlinyCKkHHUK HAayuuTCA:

¢ BBIYUCIIATh JJIMHY OTPE3Ka I10 KOOpAUWHATAM €TI0 KOHIIOB; BEIYHCIIATh KOOPAUHATHI CEPEAUHBI
OTpPE3Ka,

¢ UCIOJIbL30BATh KOOpI[PIHB.THLIﬁ METO JIA U3YUCHUA CBOMCTB IMPAMBIX U Oprx(HOCTCﬁ.

BblnyCKHuK nOYHUm 603MOINCHOCMDb.

* osnademn KOOpal/lHan’ZHblM Memooom pPemernus 3a0a4 HAa 8LIYUCTEHUS U ()OKGS‘ClmeJZbCI’I’ZSa,'

hd npu06pecmu onsvlm UCno1b306AHUSA KOMNbBIOMEPHLLX Npocpamm ONs AHAAU3A YACMHbBIX
crydaes 63auMHOCO0 pacnollOJNCEeHUA OprJfCHOCmelZ U npAMbIX,

o npu06pecmu Onbsln 6blNOJIHEeHUS NPOEKMOo6 Ha memy «HpumeHeHue Koopduﬁamﬁoeo Memooa
npu peuweruu 3a0a4 HAa 8bIYUCTEHUS U OOKAZAMENbCINEAY.

BekTopsl
BrllyCKHHMK Hay4duTCA:

* OIEpUpOBATh C BEKTOpaMHU: HAXOIUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPHUYECKH, HAXOAUTh BEKTOP, PABHBIN ITPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YUCIIO;

* HaxOJWTh JUIsl BEKTOPOB, 33JaHHBIX KOOPJAMHATAMU: JUIMHY BEKTOpa, KOOPAUHATHI CYMMBI U
Pa3HOCTH ABYX M 0oJiee BEKTOPOB, KOOPAUHATHI MPOU3BEAEHHUS BEKTOpA HA YHCIIO, TPUMEHSS MIPU
HEO0OXOJIMMOCTH COUYETATENbHBIN, IEPEeMECTUTENbHBIN U pacIpeeIUTEIbHbIN 3aKOHBI,

* BBIYMCIISITh CKaJISIPHOE ITPOM3BEJICHHE BEKTOPOB, HAXOAUTh YroJl MEXKIYy BEKTOPAMH,
YCTaHABIIMBATh MEPIECHIUKYISIPHOCTD MPSAMBIX.

Buinycknuk noayuum 603MoHCHOCHYb .

* 0671A0eMmb BEKMOPHLIM MEMOOOM OJisl peueHUsl 3a0ad Had 8bIYUCTEeHUsL U OOKA3AMeNbCmed;
* npuobpecmu onvim 6bINOJHEHUs NPOEKMO8 HA MmeMy KNPUMEHeHUe 6eKMOPHO20 Memood npu
peuteHul 3a0ay Ha GbIYUCTIEHUST U OOKA3AMETbCEA).

MoanucaHo undposon noanucbio: Xeran EBreHns

Xeran EBreHna BuccaprnoHoBHa Buccapuorosna
fata: 2021.01.02 11:09:22 +09'00'
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