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ITosscHuTEeNbLHASA 3aNIMCKA.
PaGouas nporpamma npeaHasHadeHa 0/ pabomsi 6 9 Kiacce 00ueoopazo8amenbHoOlU WKObL.
JlanHast pabodas mporpaMmMa peagn3yercs Ha OCHOBE CIEIYIOUIUX JOKYMEHTOB!

1. DenepanbHblii KOMIOHEHT TOCYIAPCTBEHHOrO CTaH1apTa OCHOBHOTO 0011ero 00pa3oBaHusl.
ITpukaz MOuH P® ot 05.03.2004r. Ne 1089.
2. [IpuMepHbIe TPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus 110 MaTEMATHKE.

COopHHK HOPMATUBHBIX JOKYMEeHTOB. Maremartuka / coct. D./[.JlHenpos,
A.I".ApkanweB. — M. :JIpoda, 2007.
3. [Iporpamma asis 0011e00pa30BaTENBHBIX KON, TAMHA3UH, JIUIICEB:
C6opnuk “IIporpammsl i1 00111€00pa3oBaTENbHBIX KO, TMMHA3UH, nuieeB: Maremaruka. 5-11 kin.”/
Cocrt. ''M.Ky3nenoa, H.I'. Munatok. — 3-e uzn., crepeorurn.- M. Ipoda, 2002; 4-e uzn. — 2004r.
4. CraHgapT OCHOBHOTO 001IIero o0pa3oBaHMs 10 MATEMATHKE.
CrangapT OCHOBHOTO 00IIero oopa3oBaHus 1Mo MaremaTuke //Marematuka B mkone. — 2004r,-Ne4, -

c4
5. [IporpaMMebl 0611€00pa30BaTENbHBIX yUpekaeHu. Anreopa. 7-9 kmacchl / aBT.-cocT. bypmuct-
posa, T.A. — M. IIpocsemnienue, 2008.

6. [IporpamMMebl 00111e00pa30BaTENbHBIX YUpexaeHul. ['eomerpus. 7-9 kmaccel / aBT.-cocT. bBypmu-
ctpoBa, T.A. — M. [Ipocsemenue, 2008.

7. DenepalbHBI NepeyeHb YYEOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEpCTBOM oOpa3zoBanusi Poc-
cuiickoit Deepalii K UCMOIB30BaHUIO B 00Pa30BaTEILHOM MPOIIECcCe B 00Me00pa30BaTEIbHBIX YUPESIKICHHUIX
Ha 2015-16 y4ueOHbIi TOT;

8. bazucHerit yueOHsii mman 2015-2016 yuyeOGHOTrO roma.

YueOuuku

Anrebpa 9. FO.H. Makapsrues, H.I'. Munmiok, K.M. HemkoB,  C.B. CyBopoga. [Ton penakimeii C.A.
Tenskosckoro./ M.: IIpocsemenue, 2011r

Teomerpus 7 — 9. YueOuuk 11t ob6meodpazoBaTenbHbIX yapexacauid. A.B.IToropemnos /M.: [Ipocsemnie-
uue, 2011r.

Konnenmusi nporpaMmmsi

OcHOBOII TaHHOW paboYel mporpaMMbl 1Mo MaTeMaTuke s 9 Kiacca SBISIETCS aBTOPCKasi porpaMma
FO.H. MaxkapsrueBa (61ok anrebpa) u A.B.IToropenosa (610k reomerpusi) ¢ yuéToM 00s3aT€IbHOTO MUHUMYyMa
cofiep>KaTeNnbHOM obmacTu oOpa3oBaHus «MaTemMaTukay, a TakkKe Ha OCHOBE (eiepaJIbHOro KOMIIOHEHTa 00pa-
30BaTENbHBIX CTAHAAPTOB HAYAIBHOTO OOMIETr0, OCHOBHOTO OOIIETo M CpeAaHero (MOJIHOro) odmiero oopasoBa-
HUSI, YTO COOTBETCTBYET OCHOBHOM cmpamezuu pa3eumus WKoIbl:

. OpPHEHTAIIMHA HOBOT'O COJICP)KaHUs 00pa30BaHUS HA paszsumue Tu4HOCIU,
° peanu3anuu 0esmerbHOCMHO20 N0OX00a K 00yYeHUo;
. 00yUEHUIO KtouegbiM Komnemenyusm (TOTOBHOCTH YYALTUXCS MCIIONIB30BaTh YCBOCHHBIC

3HAHUS, YMEHUS U CIIOCOOBI JIEATEIHPHOCTH B PEAThbHON XKU3HU ISl PEUICHHs] MPAKTHYECKUX 3a/1a4d) U

NPUBHUTHE OOIIUX YMEHH, HABBIKOB, CIIOCOOOB JCSITEILHOCTH KaK CYIIECTBEHHBIX 3JIEMEHTOB KYJIbTY-

pBI, SIBISIOMINXCS HEOOXOIUMBIM YCIOBUEM PA3BUTHSI U COITUATTU3AINH YIAIIIXCS,

o 00ECIIeYCHHUIO TIPOIIEIEBTUYECKOI paOOThl, HANPABICHHOW HA PAHHIONW NPOQUIU3AYUIO

obdyuarowuxcs.

C nenplo peanu3aiyy NPUHIUIA KOMIEMEeHMHOCMHO20 N00X00a K OOYYEHHIO MporpaMMa Kypca Mare-
MaTuKH 9 Kilacca JTOTOJIHEHa BOIPOCAMH HATJISIHO — MPAKTHYCCKONW TE€OMETPHH M 3JIEMEHTAMH CTATHUCTHKH,
KOMOWHATOPUKHU U TEOPUH .

Kypc maremarnkm 9 kiacca - BaxHelIee 3B€HO MaTeMaTHUECKOT0 00Pa30BaHMs U Pa3BUTHS MIKOJb-
HUKOB. Ha 3TOM »Tame 3akaH4uMBaeTCs B OCHOBHOM OOydeHHE CUETy Ha MHOXKECTBE PAlMOHAJBHBIX YHCEN,
(dbopMupyeTcst TOHATHE TEPEMEHHON U TAIOTCS 3HAHUA O MPUEMAX PEICHUS JIMHEHHBIX ypaBHEHUH, TPOI0IDKa-
eTcsi 00yueHHNe pelIeHUIO TEKCTOBBIX 3a/a4, COBEPIICHCTBYIOTCS U 000ralaroTcsi yMEHHUs F€OMETPUYECKUX T10-



cTpoenuii u u3mepenuii. CepbE3HOE BHUMaHUE yaeIsIeTcs (POPMHPOBAHUIO YMEHHUH pacCyKAaThb, IENaTh Mpo-
CTBI€ JIOKa3aTeNbCTBA, 1aBaTh 00OCHOBAHHUS BHITIOJHEHHBIX NedcTBUi. [Ipu 3TOM yyamiuecs mOCTENeHHO OCo-
3HAIOT IPAaBWJIA BBIIIOJIHEHUS OCHOBHBIX JIOTMYECKUX OIEpalMid. 3aKJIaJbIBalOTCS OCHOBBI JUJISl M3Y4YEHMs CHU-
CTEMaTHYECKUX KYPCOB CTEPEOMETPUHU, PU3UKH, XUMUU U JPYTUX CMEKHBIX PEAMETOB.

HpeI[MCT MaTeéMaTuKa BXOJUT B O6pa3OBaTeHBHYIO obnacTh «MaTeMaTHKa U I/IH(I)OpMaTI/IKa))

Ieau nporpamMmaol:
e (hopMHpOBaHUE MPEICTABICHUN O MaTeMaTHKE KaK YHHUBEPCATLHOM SI3BIKE;

o pa3BUTHE JIOTMYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOI'O BOOOPayKEHUsI, aIrOPUTMHUYE-
CKOH KYJIBTYpBHI,

. OBJIQJICHNE MaTEMaTUYECKUMH 3HAHUSIMU U YMEHUSAMH, HEOOXOJUMBIMHU B ITOBCEAHEBHON
YKU3HU U JIJIs1 U3y4EHUS IIKOJIbHBIX €CTECTBEHHBIX JUCIUIUIMH Ha 6a30BOM YpOBHE;

o BOCIIMTAHHUE CPEICTBAMU MAaTEMATHKH KYJIbTYPbl JTUYHOCTH;

o IIOHMMAaHHE 3HAYMMOCTU MaTEMATHUKH [UIs1 HAYYHO-TEXHUYECKOTrO IIporpecca;

o OTHOULIEHHE K MaTeMaTHKe KaK K 4aCTH O0Ie4esI0OBEYECKON KYJIbTYPhI Uepe3 3HAKOMCTBO
C UCTOpHEN €€ pa3BUTHS,

o o0ecneynTh IPOYHOE U CO3HATEIbHOE OBJIAICHHE yYalllUMUCS CUCTEMOI MaTemMaTuye-

CKMX 3HAHWW M YMEHUI.
OcHoBHBIE 3a1a4H:

. o0ecIeunTh YpOBHEBYIO NH(dEepeHITHAIIUIO B X0/1€ 00yUCHUS;

o obecrieunTh 0a3y MaTeMaTHYECKHX 3HAHUH, TIOCTATOYHYIO JUIS U3YYCHUs ainreOpbl U reo-
METPUH, a TAKKe AJI IPOJAOHKEHHs 00pa30BaHus;

o c(OPMHPOBATH YCTOWYHMBBIN HHTEPEC YUALTUXCS K TIPEIMETY;

o BBISIBUTH U Pa3BUTh MaTEMATHYCCKHE U TBOPUYECKUE CITIOCOOHOCTH;

Yucno yacoB Ha M3YYECHUE TEM JIaHO U3 pacuera 5 yacoB B Hezento, 170 1acoB B roj.

Me:knpeamMeTHbIe U MeKKYPcOBbIe cBA3M: [Ipu paboTe MMPOKO HCIIONB3YIOTCS:
[To 6monornn—remsr «Cronbuarsie guarpammey, «IIpsimas u oOpaTHas
IIPONOPLMOHATIbHBIE 3aBUCUMOCTH, 10 reorpaduu - Tema «Macmtad», o
pucoBaHMIO — TeMa «lleprneHnuKyIsspHbIe U NapaylieabHble IPSAMBIE», 110
TEXHOJIOTUH — TeMa «lleprieHaAuKyspHble U apajljie/IbHbIE IPSMBIE).
@opMbl OPraHu3aluy Y4eOHOro npouecca:

WHMBUAYaJIbHBIE, TPYIIIOBbIE, MHANBUAYAIBHO-TPYNIOBBIE, (POHTAIBHEIE,
KJIACCHBIE Y BHEKJIACCHBIE.

DopMbI KOHTPOJIA:

caMmocCTosITeNIbHas paboTa, KOHTpOJIbHAs paboTa, HabIoAeHuE,

paboTa 1o KapToukKe.

Oo1eyyeOHbIe YMEHHS, HABLIKH H CIOCOOLI JIEATEILHOCTH,
(dopMuUpYyeMBbIe HA ITAIE NOJYYEHHU OCHOBHOI0 0011IEr0 00pa30BaAHUSA

B xone mpenogaBanuss MaTreMaTUKU B OCHOBHOM LIKOJIE YYAUIUNCS NOIYYAEm 803MONCHOCMb CO8€EP-
WeHCMBOBAMb U PACUUPUMD KPY2 00UWUX YUeOHBIX YMeHUl, HABbIKO8 U CNOCO006 0essmelbHOCMIU.

Ilo3naBaTeIbHAS AEATEILHOCTH

Hcnonbs3oBanue Jyisi MO3HAHUS OKPYXKAIOIIETO MHUpA PAa3IUYHBIX METOJ0B (HaO0/IeHHUEe, U3MEpEeHue,
OTIBIT, PKCIIEPUMEHT, MOJICIIUPOBaHUE U Ap.). OnpeneneHne CTpPyKTypbl 00bEKTa MO3HAHUS, TTONCK U BBIJENC-
HHUE 3HAYUMBIX (DYHKIMOHAIBHBIX CBA3EHM U OTHOIICHUN MEXKY YaCTAMU IEJIOr0. Y MEHUE Pa3AeNiTh IPOLECCHI
HAa 3Tarbl, 3BE€HbS; BBIJICIICHUE XapaKTePHbIX TPUUUHHO-CIEACTBEHHBIX CBSI3EH.

OrmpeneneHre aJeKBaTHBIX CIIOCOOOB pelIeHUs y4eOHOHM 3aJadd Ha OCHOBE 3a/JIaHHBIX aJTOPHUTMOB.
KomOuHMpOBaHNE U3BECTHBIX aNTOPUTMOB JEATEIBHOCTH B CHUTYAIMsIX, HE MPEANONAralolliX CTaHIapTHOE
MIPUMEHEHUE OJTHOTO U3 HUX.




CpaBHEHHE, CONOCTABIICHUE, KIACCH(HKALNS, PAHKUPOBAHNE OOBEKTOB 10 OJHOMY HIIM HECKOJIBKHM
NpEeIOKEHHBIM OCHOBAaHUSM, KPUTEpUSIM. YMEHHE pa3inyaTh (akT, MHEHHUE, JI0Ka3aTelbCTBO, THIIOTE3Y, aK-
CHOMY.

HccnenoBanne HECIOXKHBIX NPAKTUUECKUX CUTyallMi, BBIJBHKEHHE IIPEAIONOKEHNUN, MOHUMaHHE
HEO0OXOJMMOCTH MX MPOBEPKHU Ha MpakTHUke. Vcrnoap30BaHue MPAaKTUYECKUX U JTaOOPAaTOPHBIX padoT, HECIOXK-
HBIX 9KCTIEPUMEHTOB JIJIsl IOKA3aTeNbCTBA BBIIBUTAEMbIX MPEAMONI0KECHHI; OMUCAHKUE PE3YIHTATOB 3TUX PaboOT.

TBopueckoe pelieHre yueOHbIX U MPAKTUYECKUX 3a]a4: YMEHHE MOTUBUPOBAHHO OTKAa3bIBAaThCs OT 00-
paslia, UCKaTh OPUTHHAJIbHBIE PEIICHUS; CAMOCTOSITEIbHOE BBIIOJIHEHUE PAa3IMYHBIX TBOPUYECKUX padoT; yda-
CTHE B IPOEKTHOM J€ATEIHHOCTH.

NHpopManiHOHHO-KOMMYHUKATHBHASA AeATEJIbHOCTH

AJleKBaTHOE BOCIIPUITHE YCTHOW peur U CHOCOOHOCTH MepeAaBaTh COAEp>KaHUE MPOCIYIIAHHOTO TEK-
CTa B C’)KaTOM WJIM Pa3BEPHYTOM BHUJI€ B COOTBETCTBHUU C LIETBIO0 yUeOHOI0 3a/1aHusl.

Oco3HaHHOe Oeryioe 4TeHHE TEKCTOB pa3IMYHBIX CTWIEH M JKaHPOB, NpOBeleHHEe HH()OPMAIMOHHO-
CMBICJIOBOT'O aHajiu3a Tekcra. Mcnonap3oBaHue pa3inyHbIX BUIOB UYTEHUS (O3HAKOMHUTEIBHOE, IIPOCMOTPOBOE,
MIOMCKOBOE | JIp.).

BrnageHre MOHOIOTMYECKON M TUATOTMYECKON pedblo. YMEHHE BCTYIAaTh B PeYeBOE OOIIEHUE, ydacT-
BOBaTh B Juaiore (IOHMMaTh TOYKY 3peHUs coOecelHMKa, MPU3HABaTh NpPaBO Ha WHOe MHeHue). Co3lnaHue
MUCHbMEHHBIX BBICKA3bIBaHUI, aIeKBATHO MEPEAAIOIINX MPOCITYIIAHHYIO M MPOYUTAHHYIO MH(OpMAIHIO C 3a-
JAaHHOM CTEMEeHbIO0 CBEPHYTOCTHU (KpPaTKO, BBIOOPOUHO, 1MoyHO). CocTaBieHue M1aHa, Te3UCOB, KoHcnekTa. [Ipu-
BE/ICHUE NPUMEPOB, TIOAOOp apryMeHToB, (hopMyIupoBaHKe BEIBOJIOB. OTpaskeHHe B YCTHOM MJIM MTUCHbMEHHOM
(hopMe pe3yabTaToB CBOEH J1€ATENbHOCTH.

YMmenue nepedpazupoBaTh MbICTb (OOBSICHATh «UHBIMHU CJI0BaMU»). BbIOOp U ucnonb3oBaHue BhIpa3u-
TENLHBIX CPE/ICTB S3bIKA M 3HAKOBBIX CUCTEM (TEKCT, Ta0IHIIa, CXeMa, ayTMOBU3YAIbHBINA PSII U AP.) B COOTBET-
CTBUU C KOMMYHUKATHUBHOM 3a7a4eii, cpepoii U CuTyaruei ooeHus.

Hcnonp3oBanue 1S pelieHus: MO3HaBaTENbHBIX U KOMMYHHKATHUBHBIX 33/1a4 Pa3iIMYHBIX UCTOYHUKOB
UH(pOpMaIUH, BKIIOYas SHIMKIIONEIUH, CIIoBapH, IHTepHeT-pecypcehl U Apyrue 6a3bl JaHHBIX.

PeduiexkcuBHast 1eATEJILHOCTH

CaMocTosTenbHast OpraHu3alus yueOHol AesTenbHOCTH (MIOCTaHOBKA 1I€TH, TUTAHUPOBAHME, OIpeiene-
HHUE ONTUMAJILHOIO COOTHOLIEHUS LIeJIM U CPEACTB U JIp.). BrnajeHue HaBbIKaMu KOHTPOJIS U OLIEHKU CBOEH Jesi-
TEJIbHOCTH, YMEHUEM IPEABUIETh BO3MOXHbBIE MOCIEACTBUS CBOMX jAeicTBuid. [louck u ycrpaHeHne Npu4uH
BO3HUKIIUX TpynHOCTeH. OlleHHBaHUE CBOUX y4EOHBIX JOCTHKEHUH, MOBEACHUS, YePT CBOCH TUYHOCTH, CBOE-
ro (pu3nYecKoro U SMOLUUOHATIBHOTO cocTosiHUSA. OCO3HaHHOE OmpereneHne cepbl CBOMX MHTEPECOB M BO3-
MoxkHOCTeH. CoOIOZIeHHE HOPM TTOBEIICHUS B OKPYIKAIOIICH cpelie, TpaBuil 3[0pOBOT0 00pasa >KU3HHU.

Bnagenue ymMeHUsIMH COBMECTHOM JIEATENHHOCTH: COTJIACOBAHME U KOOPAMHALIUS AEATEIbHOCTH C IPY-
I'MMHU €€ YYacTHHUKaMH; OObEKTUBHOE OIICHMBAaHHE CBOTO BKJaJa B PELICHHE OOIIMX 3a/ad KOJJIEKTHBA; y4eT
0COOEHHOCTEH pa3IMuHOTO POJIEBOTO MOBEACHUS (JIUAEP, MOTIUMHEHHBIA U JIp.).

OueHuBaHue CBOEH JEATENBHOCTH C TOYKH 3PEHUS HPAaBCTBEHHBIX, MPABOBBIX HOPM, SCTETHYECKUX
neHHocTel. Vcnonp3oBaHne CBOMX IMpaB U BBINOJHEHHE CBOMX OOS3aHHOCTEH Kak rpakJAaHWHA, dieHa oOrie-
CTBa M y4eOHOr0 KOJUIEKTHBA.

®opMbl OpraHuzanuu yuedHOro npouecca:

WHAWBUYaJbHbIE; TPYIIOBBIC; HHANBUAYAIbHO-TPYNIOBLIE; PPOHTAIBHBIC; IPAKTUKYMBI.

o (opMBbI KOHTPOJIS: TPOMEXKYTOUHBIH, TPETYIPEAUTENbHBIN, UTOTOBBI KOHTPOJb.
KoHTpoib ocyiecTBisiercs B BUAE:

O  YCTHBIN onpocCkl (YCTHBIA CUET),
CaMOCTOSITENIbHBIX PadoT,
IIMCbMEHHBIX TECTOB,
MaTeMaTHYeCKUX IUKTAHTOB,
YHCIIOBBIX MATEMAaTUYECKUX AUKTAHTOB IO TEME YpPOKa,

O  KOHTPOJIbHBIX paboT 10 pa3zienaMm yueOHHKa

Ha kaxxoM ypoke clienaH akieHT Ha OpraHH3alMio pabouero Mecta yueHHKa, MPOBOASTCS THMHACTHKA
JUTSL TJ1a3, PYK, TUHAMHYECKHE MUHYTHI, BBIIIOJIHSS KOTOPbIE CO3/1aHbl YCIOBUA Ui MaKCUMaJbHOTO cOepexe-
HUS 310pOBbsI peOeHKa.

@)
@)
@)
©)



CucreMa OLeHKH IOCTUKEHHI yUAINXCHA

OuneHka NMCbMEHHBIX KOHTPOJILHBIX PAa00T 00y4YamMXCcsl 0 MATEeMaTHKE
Omeem ouyenusaemcsa ommemroiu «5», ecnu:

o paboTa BBINIOJIHEHA TIOJTHOCTHIO;
° B JIOTMYECKUX PACCYKIEHUSIX U 000OCHOBAHUU PELIECHHS HET IPOOENOB U OIINOOK;
. B pEIIEHHH HET MaTeMaTUYECKHX OMMOOK (BO3MOXKHA OJlHA HETOYHOCTb, OMHCKA,

KOTOpast He SBJISIETCS CIIECTBUEM HE3HAHUS WM HETIOHUMAHUS Y4eOHOr0 MaTepuana).
Ommemka «4» cmasumcsa B CIENYIOUIMX CIIy4asxX:

e paboTa BHIMOIHEHA MOJHOCTHIO, HO 00OCHOBAHUS IIar0B PEIICHUS HEAOCTATOYHBI (€CIn
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SIBIISIIOCH CHEIIUAIBHBIM O0BEKTOM MTPOBEPKH);

L4 AONYIICHBI O/IHA OH_II/I6Ka HJIN CCTh ABA — TpHU HCI[O‘IéTa B BbIKJIaAKaX, pPUCYHKAX,
yepTexax win rpadukax (€cim 3TH BHIIBI pabOT HE SBISUIMCH CTICIIHAIBHBIM 00BEKTOM IIPOBEP-
KH).

Ommemka «3» cmagumcs, eciu:

e JOMmyIIeHo 00Jiee OAHOM OMIMOKHU WK 00Jiee IBYX — TPEX HEIOUETOB B BBIKJIAIKAX, YeP-
Texax Win rpadukax, Ho oOydaromuiics o01anaeT 00s3aTeNbHBIMU YMEHUSAMU IO IPOBEPSIEMOit
TeMe.

Ommemka «2» cmaeumcs, ecnu:

® JIONYIIEHBI CYIIECTBEHHBIC OMNOKH, TIOKA3aBIIKE, YTO 00yJaroluiics He obmamxaer o0si-
3aTelbHBIMU YMEHUSAMH 10 JAHHOW TeMe B MOJIHOU Mepe.

Ommemka «1» cmasumcsa, ecu:

epaboTa moKazala MoJIHOe OTCYTCTBUE Y 00yUaloIerocs: 00s3aTelbHbIX 3HAHUN U YMEHHMA
IO MIPOBEPSIEMON TeMe WIIM 3HAYUTENbHAS YacTh PaOOTHI BHITIOTHEHA HE CAMOCTOSITENBHO.

VY4uTenb MOXKET MOBBICUTh OTMETKY 3a OPUIMHAJIBHBIM OTBET Ha BOIPOC WM OPUTHHAIBHOE pelleHHE
3aJa4i, KOTOpPbIE CBUIETEILCTBYIOT O BHICOKOM MAaTEMaTHUYECKOM Pa3BUTHH OOydalolIerocs; 3a peuieHue 60o-
Jiee CIOKHOM 3a/1ayu WM OTBET Ha 0oJiee CIOXKHBIM BOMPOC, MPEIOKEHHbIE 00y4aloneMycsl TONOTHUTENbHO
II0CJI€ BBIIMOJIHEHUS] UM KaKUX-TH00 IPYyTUX 3aJaHUM.

Onenka YCTHBIX OTBETOB oﬁyqammuxm Imo MaTeMaTHuKe
Omeem ouenueaemcn OMMEMKOIl ((5», ec/iu Yy4€HUK:

o TIOJIHO PACKpBLI COJep)KaHHE MaTepuaia B 00beMe, MPEeAyCMOTPEHHOM IIPOrpaM-

MOH ¥ Y4eOHHUKOM;

o U3JI0KUJI MaTepuaj I'PaMOTHBIM SI3bIKOM, TOYHO MCIIONB3Ysl MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEACTICHHOMN JIOTHYECKOH MOCIIeI0BATEIbHOCTH;

o MIPaBWJIHHO BBITIOIHHII PUCYHKH, YEPTEXH, TPA(QHKH, COMyTCTBYIOIINE OTBETY;

o MoKa3aJl yMEHHE WUTFOCTPHPOBATH TEOPHIO KOHKPETHBIMH INPHMEpPaMH, MpUMe-
HSTBH €€ B HOBOW CUTYAI[{ TIPH BBIIOJIHEHUH MTPAKTUIECKOTO 3a/1aHHS;

o IPOJIEMOHCTPUPOBAJT 3HAHHE TEOPUU PaHEE H3YYEHHBIX COIYTCTBYIOIIMX TEM,
c(OPMHUPOBAHHOCTh U YCTOWYHBOCTH MCIIOIB3YEMbIX IIPU OTBETE YMEHUI U HABBIKOB;

o OTBEUaJl CAMOCTOSATENBHO, 6€3 HaBOSIINX BOIPOCOB YUUTEINS;

o BO3MOXXHBI OJIHA — JIB€ HETOYHOCTH IPH OCBEUICHHWE BTOPOCTEIICHHBIX BOIPOCOB

HJIK B BBIKJIAAKaX, KOTOPBIC YYCHHK JICTKO UCIIPABUII ITOCJIC 3aMCYaHHA YUUTCIIA.

Omeem oyenusaemca ommemxoil «4», eCau yI0BIECTBOPSET B OCHOBHOM TPeOOBaHHSIM Ha OLEHKY
«5)), HO IIpHU 5TOM UMECT OJHH U3 HECJOCTATKOB:
® B H3JIOKEHHUH JOMYIICHBI HEOONIbIINE MPOOEIhl, HE UCKAa3UBIIEe MATEMATHIECKOE CO-
Jiep>)KaHue OTBETA;
e JIONYIIEHBI OJMH — JIBAa HEA0YETA [IPU OCBEIICHUN OCHOBHOTO COJCP)KaHHsI OTBETA, HC-
IMMPAaBJICHHBIC IMOCJIC 3aMCUYAHUSA YUUTCIIA,



L4 AONYIICHbI omrnOka uian ooiee ABYX HCAOUYCTOB IIPH OCBCHICHUU BTOPOCTCIICHHBIX BO-
IMPOCOB WJIM B BBIKJIaJJKaX, JICTKO MCITPABJIICHHBLIC ITOCJIC 3aMCYAHUS YUUTCIIA.

Ommemka «3» cmasumcs 6 C1e0yIuux Cayqanx:
® HEMOJIHO PACKPBITO COJEpKaHue MaTepuana (CoaepKaHue U3JI0KEeHO pparMeHTapHoO, He
BCErJla MOCIIe0BATENbHO), HO MIOKa3aHo o0Iee MOHNMAaHKIE BOIIPOCa U MPOIEMOHCTPHUPOBAHBI
YMEHHUS, JOCTaTOYHbBIC /ISl YCBOCHHS MMPOrpaMMHOI0 Matepuana (onpenenensl «Tpedo-

BaHMSA-
MU K MaTeMaTquCKOﬁ IIOATOTOBKE yanIHXCﬂ)) B HaCTOﬂHICﬁ nporpaMMe I10 MareMaTu-
Ke);
® HMCINUCH San}I}lHeHI/IS[ NniIin ZIOHyHleHBI OHII/I6KI/I B OHpCI[CJ'IeHI/II/I MaTCMaTquCKOﬁ Tep-
MMHO-
JIOruu, qepTexcax, BBIKJIaIKaX, I/ICHpaBJICHHbIe ITOCJIC HECKOJIBKUX HABOISAIINX BOHpOCOB
yau

TEJs;
® VYUYEHHK HE CHPaBWICS C IPUMEHEHHEM TEOPUHU B HOBOM CUTYallUU TP BBITIOJIHEHHUH
MPAKTH YECKOTO 3aJaHUS, HO BBITIONHWI 3a/IaHUs 00S13aTEILHOTO YPOBHS CIIOKHOCTHU IO JJAaHHOU
TEME;
® [IpY JOCTATOYHOM 3HAHMM TEOPETUUYECKOI0 MaTepuasa BbIsIBIEHA HEJOCTATOYHAs
c(hOpPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2» cmagumces 6 ciedylouux cayvanx:
® HE PacKpBITO OCHOBHOE COJIepKaHne yueOHOro MaTepuana;
e 00HapyXEHO HE3HAHHE YYCHUKOM OOJIbIlIel Wik Hanbosee BaXKHOM YacTH yueOHOro mMa-
Tepuana;
. JIOTYIIIEHBI OIIMOKH B ONPEIEIICHUN TTOHATUHN, TIPY UCTIOIH30BAHUM MATEeMaTH4 eCKOMN
TEPMUHOJIOTHH, B PUCYHKAX, YEPTEkKaX WIN IpauKax, B BRIKJIAIKaX, KOTOPbIE HE UCTIPABJICHBI TTOCIIE
HECKOJIbKMX HaBOJSAIIUX BOMPOCOB YUUTETIS.

Ommemka «1» cmasumcea, ecinu:
o YICHHUK OOHAPYKIJI TTOJTHOC He3HAHHWE U HETIOHUMaHWe U3ydaeMoro y4eOHOro Marepuana
WJIM HE CMOT OTBETUTh HHM Ha OJIMH U3 MTOCTABJICHHBIX BOMPOCOB 0 U3YYEHHOMY MaTepHaIy.

Oomas kiaaccupukanus omudoK
[Ipu oneHke 3HaHU, yMEHUI M HABBIKOB YYAIIMXCS CJIEAYET YUUTHIBATh BCE OMIMOKM (TpyOble U Herpy-

ObIC) U HETOUYETHI.
3.1. I'pyObIMM CYHHUTAIOTCS OIIHOKU:

. HC3HAHUC ONPCACICHUSA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOK CHUH
TEOpHH, He3HaHUE (HOpMyJ, OOIMICTTPUHATHIX CUMBOJIOB O0O3HAYEHUH BEIMYUH, €IWHUI] UX H3MeEpe-
HUSL,

. HE3HaHUC HAMMEHOBAHHI CTHHUI] U3MEPCHHS;

- HCYMCHUC BbIACIUTL B OTBCTC I'NTABHOC,

. HEYMCHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI [UIs PEIICHHs 3a/1a4;

. HEYMCHHUE JIeIaTh BHIBOIBI B 0000IICHHS;

. HEYMEHHE YUTaTh U CTPOUTH Tpa(uKH;

- HCYMCHUC IOJIb30BATHECA MTEPBONCTOUYHHNKAMMU, y‘I€6HI/IKOM " CIIpaBOYHHUKAMU;

. MOTEPst KOPHS HIH COXPaHEHUE MOCTOPOHHET 0 KOPHS;

. orOpackiBaHue 0e3 00BICHEHUI OHOTO U3 HUX,

. PaBHO3HAYHBIC UM OHII/I6KI/I,

. BBIYKMCIIMTEIILHBIC OMUOKHU, €CJIH OHH HE SIBJISIFOTCS OITMCKOIA;

. JIOTUYECKHUE OLLINOKH.



3.2. K Herpy0ObIM omIMOKaM CJIeIyeT OTHECTH:

. HETOYHOCTh (hOPMYIHUPOBOK, OMpEAeNeHUl, MOHATHI, TeOpuil, BbI3BaHHAsI HEMOJIHOTOM
0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIIeMOro MOHATHS WIIA 3aMEHOM OJTHOTO - ABYX U3 3TUX MPU3HAKOB
BTOPOCTEIIEHHBIMU;

. HETOYHOCTH Tpaduka;

. HEepalMOHAIBHBIN METOJ| PEeIIeHHUs 3a1a4i WIH HETOCTAaTOYHO MPOTyMaHHbBIHN IJIaH OTBe-
Ta (HapylIeHUE JIOTUKHU, TOJIMEHA OTIEITbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU);

. HepalmoOHAJIbHBIE METOIbI PA0OTHI CO CIIPABOYHOM M IPYTOM JIUTEPATypPOH;

. HEyMEHHE pellaTh 3aJa4uu, BBIOIHATD 3a/1aHus B OOIIEM BU/IE.

3.3. HegoueTamu sIBIISTIOTCSI:
. HepalOHaJIbHbIE IPUEMbl BBIYMCICHUH U IPeoOpa3oBaHUIA;
= HeOpe)KHOE BBIMOTHEHHE 3aITUCE, UepTexe, cXeM, TpaduKoOB.

OueHka TecToB

HpI/I OIICHKE BBIIMMOJIHCHUA TCCTOBOI'O 3aJaHrs UCITIOJL3YCTCA CICAYIOIIas IIKajia

b CrereHpb BBITTOTHEHUS 3aJaHNI
aJTBI

Menee yem Ha Oawt «2»

Brinonueno ne menee 20 % npeaioxKeHHbIX 3aJaHU i
Brinonneno ne menee 30 % npeninoKeHHbIX 3adaHUI
Brinonneno ne menee 40 % npenioKeHHbIX 3aaHII

Brinonneno ne menee 50 % npennokeHHbIX 3aJaHUN
Brinonneno He menee 60 % mpenoKeHHBIX 3aaHII
Brimonneno He menee 70 % mpenioKeHHbIX 3adaHIi
Brinmonneno He menee 80 % npemioKeHHBIX 3aJaHU
Brinmonuneno ne menee 90 % npeaoxKeHHbIX 3aJaHni
BrinonHeHs! Bce pe/IoKEHHbBIE 3aaHHsI

RPlO(o|N|O OB |[WIN]|F-

0

[IpomexxyTodHas aTTecTamnus MPOBOIUTCS B POPME TECTOB, CAMOCTOSITEIHHBIX, IPOBEPOUHBIX pabOT 1 MaTeMa-
THYECKUX AUKTAHTOB (110 10 - 15 MUHYT) B KOHIIE JIOTHYECKH 3aKOHUYCHHBIX OJIOKOB yueOHOro Matepuana. Hro-
roBas aTTecTalus MPeaycCMOTpPEHa B BHJIE aIMUHUCTPATUBHON KOHTPONIbHOM paboTel u OI'D
e pacro3HaBaTh apu(PMETHIECKUE U TCOMETPUIECKUE TIPOTPECCHUH; PEIIaTh 3aa4d ¢ IPUMEHEHU-
eM (OpMYJIbI OOIIIEro YjeHa U CYMMBbI HECKOJBKUX MEPBHIX YJICHOB,;
e HAXOJWTh 3HAUEHUs (YHKINH, 3aJaHHON (opMyIoi, Tabmuiel, rpagukoM Mo ee aprymeHry;
HAXOJIUTh 3HAYCHHE apTyMEHTa M0 3HAYCHUIO (YHKIINH, 3aJaHHON Tpa(KOM HITH TaOJIHIIeH;
e OIIPEIENATh CBOIMCTBA QYHKIMM MO €€ TpaduKy; IPUMEHATh rpaduyecKkre npeacTaBiIeHUus MpU
pEIIeHNN YPaBHEHUM, CHCTEM, HEPaBEHCTB;
® OIMCHIBATH CBOMCTBA U3Y4YEHHBIX (DYHKIU, CTPOUTH X TPa(HKH;
HCMO0JIb30BATH NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTU4YECKOI 1eATeJIbHOCTH U MOBCe-
JTHEBHOM KU3HM JJIs:
e BEITIOJTHEHHSI pacueToB Mo GopMyliaM, cocTaBlieHUsT POpPMyYJ, BEIPAKAIOIINX 3aBUCUMOCTH MEX-
NIy peabHBIMH BETMYMHAMU; HAXOXKIACHUS HY)KHOH (DOPMYIIBI B CIPAaBOYHBIX MaTEpHaIax;
e MOJICITMPOBAHUS PAKTUICCKUX CUTYAIIMH M UCCIIEIOBAHUH ITOCTPOEHHBIX MOJIEIEH ¢ MCITONIb30-
BaHHUEM armapara anreopsl;
® ONMCAHUS 3aBUCUMOCTEH MEXIy (U3MUECKUMHU BEIIMYMHAMM COOTBETCTBYIOIIMMHU (pOpMysiaMu
MIPH KCCIICIOBAHNU HECIIOXKHBIX MPAKTUUYECKUX CUTYAIINH;
e UHTEpIIpETalNU TPaUKOB PEAIbHBIX 3aBUCUMOCTEH MEKIYy BeITHUYUHAMU;



TpeOoBanus k pe3yJbTaTaM 00y4eHHUsI U OCBOCHHS
Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI

Bpe3yﬂbmame U3yueHus Kypca mamemamuxku OCHOGHOU WIKOIbL YUECHUK 00JICeH:

3HATH/MIOHUMATH

CYLIECTBO MOHATHSI MATEMATUYECKOT0 10KA3aTENBCTBA; MPUBOAUTH PUMEPHI JOKA3ATEIbCTB;
CYIIECTBO MOHATHS aJITOPUTMA; IPUBOAUTH MPUMEPHI aJITOPUTMOB;
KaK UCIOJIb3YIOTCS MaTeMaTndeckue (opMyIibl, ypaBHEHHUS U HEPABEHCTBA; MPUMEPhI UX NMPUMEHEHUS
JUISL PELIEHUSI MATEMAaTUYECKUX U MTPAKTUYECKUX 3a/aY;
KaK MaTeMaTHYEeCKH OIpeaea¢HHbie (YHKIIMA MOTYT OIMUCHIBATH PEabHbIC 3aBUCHMOCTH; MPUBOIUTH
MPUMEPHI TAKOTO OMMCAHUSI;
KaK TIOTPEOHOCTH MPAKTUKU MPHUBEITN MATEMATHYECKYIO HAYKy K HEOOXOIUMOCTH PACIIUPEHHUSI TIOHSATHUS
YHCIa;
BEPOATHOCTHBIM XapaKTep MHOTUX 3aKOHOMEPHOCTEH OKPYXKAIOIIEro MUpA; MPUMEPBl CTATUCTUYECKUX
3aKOHOMEPHOCTEW U BBIBOJOB;
KaKuM 00pa30oM reoMeTpusi BOZHHUKIIA U3 MIPAKTUYECKHUX 33/1a4 3eMJIEMEpHUS;, TPUMEPhI T€OMETPUIECKUX
00BEKTOB U YTBEPXKJICHHUH O HUX, BAXKHBIX JIJISI TPAKTHUKH;
CMBICJI MJI€au3alliK, TO3BOJISIIOLIEH peraTh 3a1a4i peajbHOM ACHCTBUTEIBHOCTH MaTEMaTHYECKUMU
METOJIaMU, PUMEPHI OITHMOOK, BO3HUKAIOIINX MPHU HJ1CATH3AIUH.

APUDOMETHUKA

yMeThb:!

BBHITIOJIHATh ~ YCTHO apU(METUUYECKHE IEHCTBUSA: CIOKCHHWE W BBIUMTAHWE JABY3HAYHBIX YHCET U
JECSITUYHBIX Apo0el ¢ IByMs 3HaKaMH, YMHOKEHHE OJTHO3HAYHBIX YUCEIl, apu(MEeTUYECKUE OTEepaliy ¢
OOBIKHOBEHHBIMH JIPOOSIMU C OJHO3HAUHBIM 3HAMEHATEIEM U YUCIUTEIIEM;

MEPEeXOAUTh OT OJHOW (POPMBI 3alUCH YHCENl K OPYrOi, MPENCTaBIATH NECATUYHYIO IpoOb B BHIE
OOBIKHOBEHHOH U B MPOCTEUIINX CIy4dasix OOBIKHOBEHHYIO B BUJE JECATUYHOMW, MPOLEHTHl — B BUJE
Ipobu u TpoOs — B BUE MPOIEHTOB; 3aIIUCHIBATH OOJBIINE M MaJIbIE YHCIIA C UCTIOIB30BAHUEM IENBIX
CTCIICHEH ICCITKHU,

BBINIOJHATh apU(PMETHUECKHUE NEUCTBUSA C pallMOHAIbHBIMU UYWCIIAMM, CPAaBHHUBATH pPAllMOHAJIBHBIE U
NENCTBUTEIBHBIE YNCIIA; HAXOINUTh B HECIOXKHBIX CIIy4asiX 3HAUEHUS CTENEHEN ¢ LENbIMU MTOKa3aTeIsIMU
Y KOPHEH; HAaXOAUTh 3HAYCHHUS YUCIIOBBIX BBIPAKCHU;

OKpYTJIATh LENble Yhcia U JIeCATUYHbIE APOOU, HAXOAUTh MPUOJIMKEHHUS YHUCENT C HEJOCTaTKOM U C
U30BITKOM, BBITMIONHSTH OI[EHKY YUCJIOBBIX BBIPAXKCHHUIA;

M0JIb30BATHCS OCHOBHBIMM €IMHUIIAMM JJIMHBI, MAacChl, BPEMEHH, CKOPOCTH, IUIOIIAIH, O0BEeMa;
BEIpaXKaTh OoJiee KPYITHbBIC eUHUIIBI Yepe3 Oojiee MeIKrue U Hao0opoT;

peniaTh TEKCTOBBIE 3aJa4yM, BKIIOYAs 3a/a4d, CBSI3AHHBIE C OTHOLUIEHHUEM U C IPONOPLHOHATIBHOCTBIO
BEJIMYHH, APOOSMH U POLICHTaMU;

HCIIOJIb30BAaTh npnoﬁpeTeHHme 3HAHUA M1 YMCHUSA B HpaKTH‘leCKOﬁ JeSITeJIbHOCTH M MOBCETHEBHOM
JKHU3HU 1JIA:C

pEeIICHUA HECIO0XHBIX IMPAKTHUYCCKHUX PACUCTHBIX 3aJad, B TOM YHCJIIC C HMCIIOJIB30BAHUEM IIPpU
HeO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MAaTCPpUAJTIOB, KAJIbKYJIATOPA, KOMIIBIOTECPA,

YCTHOM MNPUKUAKA M OLEHKM pe3yJbTaTa BBIYUCICHUHN; IIPOBEPKU PE3YJIbTATa BBIYMUCICHUS C
HCIIOJIB30BAaHUEM Pa3JINYHBIX IIPUEMOB;

WHTEPIIPETALMN PE3YJbTATOB PEIIEHUA 3a/ad C Y4YE€TOM OrpPaHUYCHHH, CBS3aHHBIX C pPEATbHBIMU
CBOWCTBAaMHU PacCMaTPUBAEMBIX IPOLECCOB U SIBJICHUI;
AJITEBPA

YMeThb!

COCTaBJISATh OYKBEHHBIE BBIpAKEHUS M (POPMYJIBI IO YCIOBHUSAM 3a7[ayd; OCYLIECTBISTH B BBHIPAKEHUSIX U
dopMynax 4YHCIOBBIE IOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOLIME BBIYHUCICHUS, OCYIIECTBIAThH
MOZICTAHOBKY OJIHOTO BBIPQXXEHHS B JAPYroe; BbIpaXaTh M3 (OpMYJT OAHY IEPEMEHHYIO uepes
OCTAJIBHBIE;



BBITNIOJIHATh OCHOBHBIE JEMCTBUSA CO CTENEHSMU C HATypaJbHbIMHU IOKa3aTeNsIMU, C MHOIOWIEHaMU;
BBINOJIHAT PA3JI0’KEHHNE MHOI'OYJICHOB Ha MHOXKUTEIIN; BBIIOJHSITH TOXKJIECTBEHHBIE NMPEOOpa3oBaHMS
palMOHaIbHbBIX BBIPAKEHUM;

NPUMEHSTh CBOMCTBA apU(PMETHYECKHX KBaJIpaTHBIX KOpPHEH [ BBIUMCIEHHS 3HAYECHUH W
npeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH, COAEpKAINX KBAaIpaTHbIE KOPHHU;

pelaTh JIMHEWHbIE, KBaJpaTHbIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOASAIINECS K HUM, CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUI U HECJIOKHBIE HEJIMHEWHBIE CUCTEMBI;

pemaTh JUHEWHbIE U KBaJIPATHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI;

pelath TEKCTOBBbIE 3aJaud ajareOpanuyeckKuM METOJOM, MHTEpIIPETUPOBaTh IMOJIYUYEHHBIM pe3ynbTarT,
NPOBOAMUTH OTOOP PEIIeHH, UCXOs U3 POPMYIIUPOBKHU 3aauu;

n300pakaTh YyKclia TOUKaMy Ha KOOPJAMHATHOW MPSIMOM;

OIpeaeNATh KOOPAUHATHI TOUKU IJIOCKOCTH, CTPOUTh TOUKH C 33JJaHHBIMHM KOOPJMHATAMU; U300pakaTh
MHOKECTBO PELIECHUH JIMHEHOIO HEPABEHCTBA;

pacro3HaBaTth apu(METHYECKHE U TeOMETPHYECKHE IPOrPECCHU; pellaTh 3aJayd C MPUMEHEHHUEM
(opMyJibl 0OLIEro WieHa U CYMMBbl HECKOJIBKUX IEPBBIX UICHOB;

HAXOJUTh 3HaUCHUs (PYHKLUH, 3aJaHHON (opMyioH, Tabnureil, rpadgukom o e€ aprymeHry; HaXxoIuTh
3HaYEHHUE apryMeHTa 110 3HaYeHUIO (PYHKINH, 3aJaHHOW rpad)KoM W TaOJIHLEeH;

OIlpeNeNaATh CBOICTBa (QPYHKUMU IO €€ rpaduKy; NPUMEHATh rpaduyeckre NpeACTaBICHUs IpH
pEILIEHUY YpaBHEHUI, CUCTEM, HEPABEHCTB;

OIUCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIUI, CTPOUTH UX TPaHKH;

HCMO0Jb30BATH NPUOOpPETeHHbIEe 3HAHUS M YMEHUSI B MPAKTHYECKON JesiTeJIbHOCTH U MOBCEIHEBHOI
JKH3HM 1JIA1:

BBIMIOJIHEHUSI pacyeToB MO (opMyJsiaM, COCTAaBJIEHUS (OPMYJI, BBIPAKAIOLIUX 3aBUCHUMOCTH MEXIY
peabHBIMH BEIMUMHAMMU; HAXOKACHUS HYKHON ()OPMYIIbI B CIIPABOYHBIX MaTepHalax;

MOJICTUPOBaHMS NPAKTUYECKUX CUTYaAl[Mi M UCCIIe0BAaHUM MOCTPOEHHBIX MOJIENEN C UCIOJIb30BaHUEM
anmnapara anreopsl;

OMHCAaHUSl 3aBUCUMOCTEH MeXAy (U3MUEeCKMMU BEIMYMHAMU COOTBETCTBYIOIIMMHU (OpMYyNIaMu MpHU
UCCIIIOBAaHUN HECTIOKHBIX IPAKTUYECKUX CUTYallUH;

UHTEPIIPETANNH IPa(QUKOB PEATbHBIX 3aBUCHMOCTEH MEKIY BEIIMYHHAMH.

IJEMEHTBI IOTUKH, KOMBUHATOPHUKHW,
TEOPUU BEPOATHOCTEN U CTATUCTUKH

yMeThb:

IIPOBOJUTDH HECJTIOKHBIE J10KA3aTEIbCTBA, IIOIYy4YaTh IIPOCTEHINNE CIEACTBHUS U3 U3BECTHBIX WIN paHEe
MOJIyYCHHBIX YTBEPXKIACHUHN, OLEHHUBATh JIOTMYECKYIO IPABWIBHOCTb DPACCYXKICHUH, HCIIOIb30BATh
IIPUMEPSHI JIs1 WIUTKOCTPALMU U KOHTPIIPUMEPHI ISl ONIPOBEPKEHUS YTBEPKICHUM;

u3BJeKaTh HMHGOPMALMIO, NPEACTABICHHYI0 B Talluuax, Ha JIuarpaMmax, rpadukax; COCTaBJIATbh
TaOJIUIIBI, CTPOUTH AUATPaAMMBbI U TpauKy;

pemath KOMOMHATOpHBIE 3a/ladyd IMYTEM CHUCTEMaTHYecKOro mnepedopa BO3MOXKHBIX BapHaHTOB U C
WCITOJIb30BAaHUEM IIpaBUiIa YMHOXKEHUS;

BBIUNCIISTh CPEHNUE 3HAUEHUS PE3YJIbTATOB U3MEPECHUI;

HAXOJUTh YaCTOTY COOBITHS, UCIIONIb3YSl COOCTBEHHBIE HAOIOICHHUS U CTATUCTHYECKHE JAHHBIE;
HaXOJHUTh BEPOSITHOCTh CIy4YalHBIX COOBITUN B IPOCTEHIINX CIydasx;

HCIOJIB30BaATh IIpPIOﬁpETEHHbIe SHAHUHA M1 YMCHHUSA B HpaKTI/I‘IeCKOﬁ JAEeATECJIbHOCTH U IIOBCEIIHGBHOﬁ
KHU3HU NJIA:

BBICTpAUBaHUs ApTYMEHTAIIMH TIPHU J0KA3aTEIbCTBE U B JTUAJIOTE;

pacrno3HaBaHus JOTMYECKH HEKOPPEKTHBIX PACCYKICHUM;

3allMCA MaTEMATHYECKUX YTBEPKICHUM, TOKA3aTEIbCTB;

aHaJM3a PeaIbHBIX YUCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJIE AHMarpaMM, rpadukoB, TabIIuIL;
pelieHus TMPaKTUYeCKUX 3a7ad B TOBCEAHEBHOW M TPOPECCHOHATBHOW NEATENhbHOCTH C
WCITOJIb30BAaHUEM JIEHCTBUI C YUCIIAMH, POIIEHTOB, JUIMH, TUIOIIAAeH, 00HEMOB, BPEMEHH, CKOPOCTH;
perIeHus y4eOHBIX U IPAKTUYCCKUX 3a]1a4, TPEOYIOIIMX CHCTEMaTHYECKOTo repedopa BapuaHTOB;



CpaBHEHUS IIAHCOB HACTYIUICHHUS CITyYalHbBIX COOBITHIA;

OLICHKH BEPOSITHOCTH CITy4alHOTO COOBITHS B IPAKTHYECKUX CUTYAIUIX;
COIIOCTABJICHUS MOJIEIIH C PEAJIbHOM CUTYaLIUEH.

[IOHMMAaHUS CTATUCTUYECKUX YTBEPKICHUN.

I'EOMETPUA

yMeThb:

I0J1b30BAThCS TEOMETPUYECKUM S3bIKOM ISl ONTUCAHMS NPEAMETOB OKPYKAIOILEro MUpa;

pacIio3HaBaTh TeOMeTpUUYECKre (PUTYpbl, pa3IuyaTh UX B3aHMHOE PACIOI0KEHHUE;

apryMeHTHPOBATH CYKJEHUS, UCIIONIb3Ys ONPEEIICHUs, CBOMCTBA, IPU3HAKY;

n300paxaTb reoMeTpuyeckre QUrypsl, BHIMOIHATD YEPTEXKH 110 YCIOBHIO 3a7ay;

OCYILECTBIIATH Ipeodpa3zoBaHus Guryp;

pacro3HaBaTh Ha 4epTekax, MOJENIAX M B OKpyXKaromied oOCTaHOBKE OCHOBHBIE HMPOCTPAHCTBEHHBIE
Telna, U300paxkaTh MX;

B IIPOCTEHILINX CIIy4asiX CTPOUTh CEYEHUS U Pa3BEPTKU NPOCTPAHCTBEHHBIX TEII;

IPOBOJIUTH ONEpAllMU HaJ BEKTOPAaMH, BBIUMCIATH [UIMHY U KOOPAMHATHI BEKTOpPA, Yroil MEXIy
BEKTOPaMU;

BBIUUCIIATH 3HAYEHHS T€OMETPUUECKUX BEIMYHMH: JUIMH U YIJIOB, IJIoLIa el U 00bEMOB;

1utst yraoB oT 0° 1o 180° onpenensars 3HaYeHUs] TPUTOHOMETPUUECKUX (YHKITHI;

HAXOJUTh 3HAYCHUSI TPUTOHOMETPUIECKUX (DYHKITHIA 110 3HAYCHUIO OTHOU U3 HHX;

HAaXOJUTb CTOPOHBI, YIJIbl U IIOLAJN TPEYTOJbHUKOB, [UIMHBI JIOMaHbIX, Ay OKPYKHOCTH, IUIOIIAZCH
OCHOBHBIX T€OMETPUUYECKUX GUTYp U PUTYp, COCTABICHHBIX U3 HUX;

pemath reoMeTpUyYecKue 3aJaud, ONUPAsCh HAa W3YyYEHHBbIE CBOMCTBA (UIYp M OTHOLIEHUH MEXIY
HUMHM, IPUMEHSS JONOJIHUTENIbHbBIE IOCTPOEHUs, anredpandyeckuii U TPUIOHOMETPUYECKHH ammapar,
co00pakeHHsI CHMMETPHH;

IPOBOJUTH JIOKA3aTENbHBIE PACCYXICHHUS INpPU PEIICHWU 3a]ad, HCIOJb3ysl H3BECTHBIE TEOPEMBI,
oOHapyKX1Basi BOSMOKHOCTH IS KX MCTIOJIb30BAHMS;

pelaTb OCHOBHBIE 33/1a4M Ha TIOCTPOEHUE C MOMOIIBIO LUPKYJIS U JIMHEHKU: YIJla, paBHOIO JaHHOMY,
OMCCEKTPUCHl JTaHHOTO YIJIa, CEPEAMHHOrO NEpPIEHANKYJsApa K OTPE3Ky, TPEyrolbHMKa IO TPEM
CTOpOHAM;

pelarh NpocTelire IIaHUMETPUYECKHUE 3a]Ja4l B IIPOCTPAHCTBE;

IPOBOJUTH HECJTIOXKHBIE J10KA3aTEIbCTBA, NOIYYaTh MPOCTEHIINE CIEACTBHUS U3 U3BECTHBIX WM paHEe
MOJIyYEHHBIX YTBEP)KICHHUM, OLIEHMBATh JIOTMYECKYIO IPaBUWJIBHOCTh PACCYKIACHUH, HCIONb30BATh
HpUMepHI JUI WITIOCTPALMKA U KOHTPIIPUMEPHI JUIsl OIIPOBEP)KEHUS YTBEPKACHUI;

HCII0JIL30BATH NMPHOOpPEeTEéHHBbIC 3HAHUS W YMEHHS B NPAaKTHYECKOH JesATeJTbHOCTH U MOBCEIHEBHOM
JKM3HM LIS

OINHMCAHUS MPEIMETOB OKPYIKAIOILIET0 MUPA U PEAbHBIX CUTYyallMi Ha SI3bIKE T€OMETPHUN;

pacu€roB, BKIIOYAIOIMIKX MPOCTEUIITNE TPUTOHOMETPHUECKHUE (DOPMYJIbI;

peleHus TEOMETPUIECKUX 3a71a4 C UCTIOJIb30BAHUEM TPUTOHOMETPHUH;

pelIeHUs MPOCTENIINX NMPAKTUYECKUX 3aa4, CBSI3aHHBIX C BBIYMCIECHUSAMU JUIMH, IJIOIAAEH OCHOBHBIX
reoMerpuueckux ¢uryp ¢ mnomomipio GopMmyn (MCHONB3Yys MPU HEOOXOJUMOCTH CIPABOYHUKH U
TEXHUYECKHE CPENICTBA);

HOCTPOCHUN T€OMETPUYECKUMU HHCTPYMEHTAMHU (JIMHEHKa, yroJdbHUK, UPKYIIb, TPAHCIIOPTHUD).



Coaepxanue o0yuenus (anaredpa, 9 kiacc)

1. CpoiicTBa ¢pynkuuii. KpagpaTuunas pyHkuus.

Oynkius. CpoiictBa ¢pynkuuit. KBagparueiii Tpéxuwien. Pasnoxkenne kBagpaTHOro TpéxujieHa Ha MHO-
xkurenu. OyHKIus y = ax’ + bx + ¢, e€ coiictBa u rpaduk. CrenenHas QyHKITHS.

OcHOBHAasI leJIb: PACIIUPUTH CBEIEHUs O CBOMCTBAaX (PYHKLMH, O3HAKOMUTD YYAIIHXCSI CO CBOUCTBAMHU
¥ rpa)KoM KBapaTUIHON (PyHKIIUH.

B Hauane TeMbl CUCTEMATU3UPYIOTCS CBEEHUS 0 GyHKIUAX. [[OBTOPSIIOTCSI OCHOBHBIE MOHATHS: QYHK-
1Msl, apryMEHT, 00JacTh onpeaeneHus GyHKkuu, rpaduk. JJaroTcst MOHATHS O BO3pAaCTaHUU U yObIBaHUU (DyHK-
IIMM, IPOMEKYTKAaX 3HAKOIOCTOSHCTBA. TeM caMbIM co3maercs: 6as3a Juis yCBOSHHS CBOMCTB KBaJIpaTUUYHON U
CTENEeHHON (QYHKIUI, a Takke Ui JajbHeuero yriayoienns (pyHKIMOHAIBHBIX MPEACTABICHUN NpU U3yde-
HHUHM Kypca anreOpbl U HayaJl aHaIu3a.

[ToaroTOBUTENBHBIM IIATOM K M3YYEHHIO CBOMCTB KBaJpPaTUYHON (PYHKIMHU SBISIETCS TaKXe paccMoT-
peHue BOIpOoca O KBaAPATHOM TPEXWIECHE U €r0 KOPHX, BBIICICHUM KBaIpaTa JBYy4JI€HA U3 KBAJIPATHOIO TPEX-
YIEHA, Pa3JI0KEHUU KBAaJPATHOIO TPEXWICHA HA MHOKUTEIIH.

Nzyuenne kBaapaTHUHON (DYHKIIMM HAYMHAETCS C PACCMOTPEHUS (YHKIMU y:axz, €€ CBOMCTB U 0CO-
OeHHOCTeH rpaduka, a TakKe IPYrMX YaCTHBIX BUJOB KBaJpaTUUYHON (QYHKIMHU — (QYHKIUI y=ax2+n, y=a(x-
M)2. DTH CBEICHHMS HCIONB3YIOTCS MPH M3YYEHHH CBOWCTB KBAAPATHUHON (BYHKIMH OOIIEro BHaa. BaxHo,
4TGB! 0OYUAIONIIECs TTOHSUTH, UTo rpaduk GYHKIHH y = ax’ + bx + ¢ Moxer GbITh MONydeH u3 rpaduka QpyHK-
MK y = ax’ ¢ MOMOIIBIO JIBYX MApaIUICIbHEIX TepeHocoB. IIpuéMsl mocTpoeHns rpaduka GyHKIHE y = ax’ +
bx + ¢ orpabaThIBarOTCsI HA KOHKPETHBIX puMepax. [Ipu 3ToM ocoboe BHUMaHKE ClieqyeT YACIUTh GOopMUpo-
BaHMIO y 00y4aroImUXCcsl YMEHUS yKa3blBaTh KOOPAMHATHI BEPIIMHBI Mapaboibl, €e OCb CUMMETPHH, HallpaBie-
HUE BETBEH mapabobl.

[Ipu u3ydyeHuu 3Toi TeMbl AajbHEHIIee pa3BUTHE OIYYaeT YMEHUE HAaXOAUTh M0 rpauKy MpOMEKYT-
K1 BO3pAcTaHus M yObIBaHUA (DYHKIIMH, a TAKXKe IPOMEXYTKH, B KOTOPbIX (YHKIINS COXpaHSET 3HaK.

Yuaruecs 3HaKOMATCS CO CBOMCTBAMMU CTENEHHOM (QYHKIMU y=X" IIPH 9€THOM M HEYETHOM HATypallb-
HOM nOKazaresne N.. BBoguTcs mnoHATHE KOpHS N-U CTENEHU. Y4Yalluecs IOJKHBI TOHUMAaTh CMBICH 3alucen

BHJIA \F27 , \B1 OHU MOTy4aroT NMPEACTaBICHNE 0 HAXOXKIECHUU 3HAUCHUN KOPHSI C TIOMOIIBIO KAJIBKYJISITO-
pa, mpu4eM BbIpabOTKa COOTBETCTBYIOLIUX YMEHHI HE TpeOyeTcs.

2. YpaBHeHHS U HEPABEHCTBA € OJJHOM NepeMeHHOI.

Hensle ypaBHeHus. [{poOHble paloHanbHble ypaBHEeHUs. HepaBeHcTBa BTOpOI cTeNeHn ¢ OJHOMU Iepe-
MEHHOMU. MeTo/1 UHTEPBaJIOB.

OcHOBHasl LeJIb: CHCTEMAaTU3UPOBATh U O0OOOUINTH CBEJCHHS O PEIICHUM LETBIX M APOOHBIX paluo-
HAJIbHBIX YpaBHEHUH ¢ ofHON nepeMeHHoi. CpopMupoBaTh yMEHUE pelllaTh HEPABEHCTBA BUAA
ax2+bx+c>01/1n1/1ax2+bx+c<0,rﬂea¢0.

B 510l TeMe 3aBepiiacTcs U3y4eHUE PALMOHAIBHBIX YPABHEHUM C OJJHOM IIEpEMEHHON. B ¢Bs3u ¢ aTUM
HPOBOAMTCS HEKOTOPOE 0000IIeHNE U yriIyOJieHHe CBENEeHU 00 ypaBHEHHAX. BBOISATCS MOHATHS 1EIOTO pa-
IMOHAJIBHOI'O ypaBHEHUS U ero crerneHu. O0yyarolyecs: 3HAKOMSTCS C pElIeHHeM ypaBHEHUH TpeTheil creme-
HU U YETBEPTOU CTEIIEHHU C ITIOMOILBIO PA3JI0KEHHs HA MHOKUTEIU U BBEACHUS BCIIOMOraTEIbHON IIEPEMEHHOM.
Merton pelieHust ypaBHEHUH MTyTeM BBEACHHSI BCIOMOIaTEIbHBIX IEPEMEHHBIX OY€T IHUPOKO UCIIOJIb30BATHCS
B JaJIbHEHIIIEM MIPU PEIIEHUN TPUTOHOMETPUUECKUX, JTOrapu(PMUUECKUX U IPYTHX BUAOB YPaBHEHUH.

PacmmpsitoTcst cBeieHHs 0 PELIeHUH IPOOHBIX pallMOHAIBHBIX ypaBHEeHUNH. O0ydaromuecs: 3HaKOMATCS
C HEKOTOPBIMU CIIELMATIbHBIMU IPUEMAMU PEILICHUS TAKUX YPABHEHUN.

dopMupoBaHUE YMEHUM peliaTh HEPABEHCTBA BUJA ax? + bx + ¢ >0 mwm ax’ + bx + ¢ < 0, rme a # 0,
OCYILIECTBIISICTCS C OMOPON Ha CBEACHUS O rpaduKe KBaJpaTUYHON (YHKIMU (HArpaBieHHE BETBEH mapadosbl,
e€ pacnosoKeHue OTHOCUTENBHO ocH OX).

OOyuaromuecs 3HaKOMSTCS C METOJIOM MHTEPBAJIOB, C TIOMOILBIO KOTOPOTO PEIIAIOTCs HECI0XKHbIE pa-
LMOHAJIbHBIE HEPABEHCTBA.

3. YpaBHeHHS U HEPABEHCTBA € IBYMS llepeMeHHbIMH.
YpaBHeHHE ¢ IByMs IEpEMEHHBIMU U ero rpaduk. CucTteMbl ypaBHEHH BTOPOI cTeneHu. Pernenue 3a-



J1a4 C IIOMOIIBI0 CUCTEM YPaBHEHHUI BTOPOH cTeneHu. HepaBeHCTBa ¢ AByMS IEPEMEHHBIMU U KX CUCTEMBI.

OcHoBHas1 1eJIb: BIpabOTaTh YMEHUE peliaTh NPOCTEHIINe CUCTEMBI, COAEPIKAINE ypaBHEHUE BTOPO
CTEIEHU C ABYMs IIEPEMEHHBIMU, U TEKCTOBBIE 33/1a4U C IIOMOLIBIO COCTABICHUS TAKUX CUCTEM.

B nanHOll Teme 3aBeplIaeTcsl H3y4eHHE CUCTEM YpaBHEHHH ¢ IByMs nepeMeHHbIMU. OCHOBHOE BHHUMa-
HUE yHENseTcs CHCTeMaM, B KOTOPBIX OJHO W3 YPaBHEHHU IMEpPBOM CTENEHH, a Ipyroe BTOpoH. M3BecTHbIN
y4alumMmcs crnoco0 MoJICTAHOBKUM HAaXOAMT 3/1€Ch JalibHEiIIee NpUMEHEHNE U MO3BOJISIeT CBOAUTh pelleHHe Ta-
KHMX CHUCTEM K PELICHUIO KBAJPATHOI'O YPABHEHUS.

O3HakoMJIeHHE OOY4YaroLIMXCs ¢ MPUMEpPaMHM CHCTEM ypaBHEHHMH € JIByMsI IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHUS BTOPOM CTENEHH, TOJKHO OCYLIECTBIATHCS € JOCTATOYHOM OCTOPOXKHOCTBIO U OTPaHUYUBATHCS
IIPOCTEUIIUMU IIPUMEPAMHU.

[IpuBneueHmne U3BECTHBIX yUallUMCs rpaUKOB MO3BOJISIET IPUBECTH MPUMEPHI I'PAPUUECKOT0 PEIIEeHUs
cucrteM ypaBHeHHH. C momolipio rpaduyeckux MpeACTaBIeHUM MOXHO HArJIAAHO MOKa3aTh y4YallUMCs, YTO
CUCTEMBI JIBYX YPaBHECHHU C ABYMs IIEPEMEHHBIMU BTOPOM CTEIIEHH MOT'YT UMETh OJHO, [Ba, TPH, YETBIPE pe-
LICHWUS WIA HE UMETh PELICHUM.

Pa3paboranHblii MaTeMaTH4YeCKUH anmapaT MO3BOJISIET CYILECTBEHHO PACHUIMPHUTH KJIACC COAEpXKaTellb-
HBIX TEKCTOBBIX 3a/1a4, PELIAEMBIX C IIOMOILBIO CUCTEM YPAaBHEHUIA.

N3yueHne Tembl 3aBepIIaeTCsl BBEACHUEM IOHITHUN HEPABEHCTBA C JIBYMs IIEPEMEHHBIMU M CUCTEMBI
HEpaBEHCTB ¢ JBYMs nepeMeHHbIMU. CBeieHns o rpadukax ypaBHEHUH ¢ ABYMS IEPEMEHHBIMH UCIIOIb3YIOTCS
IIPU WUTIOCTPALIMU MHOYKECTB PEIIEHUN HEKOTOPBIX MPOCTEUIINX HEPABEHCTB € IBYMs IIEPEMEHHBIMU U UX CH-
CTEM.

4. TIporpeccum.

Apudmernueckas u reomerpuueckas nporpeccur. @opmynsl N-ro wieHa U CyMMbI NEPBBIX N WIEHOB
nporpeccun. beckoneuHo yObIBaromias reoMeTpudeckasi Iporpeccus.

OcHoBHasl HeJb: J1aTh TMOHATHS 00 apu(PMETHYECKOM U TeOMETPUUYECKOM MPOrpeccusx Kak YU CIOBBIX
MIOCJIEIOBATENILHOCTSAX 0COO0T0 BU/IA.

[Ipy n3ydeHnn Tembl BBOAMTCS IMOHATHE IOCIENOBATEIBHOCTH, Pa3bACHIETCS CMBICI TEpMHMHA «N-i
YJIeH MOCJIEN0BaTeIbHOCTUY, BEIpa0aThIBACTCSl YMEHHE UCTIOIb30BaTh UHIEKCHOE 0003HAUYECHHE. DT CBEICHUS
HOCST BCIIOMOT'aTEIbHBIN XapaKTep U UCHOIb3YIOTCS ISl M3Y4eHUs apU(PMETUUECKON U reOMEeTpUYecKoi mpo-
TPECCH.

PaGora ¢ ¢popmynamu N-ro uieHa U CyMMbI IEPBBIX N YJIEHOB MPOTrPECCHii, TOMUMO CBOETO OCHOBHOI'O
Ha3HA4YCHUA, MO3BOJIACT HCOAHOKPATHO BO3BPAIIATLCA K BBIYUCIICHUAM, TOXACCTBCHHBIM HpGOGpaSOBaHI/ISIM,
PELICHHIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapakTepUCTUYECKHE CBOWCTBA apHU(PMETHUUECKON M MeOMETPUYECKON MPOTPECCHid,
YTO MO3BOJISIET PACIIMPUTh KPYT IpeJlaraeéMblxX 3a/1a4.

5. JJ1eMeHTbl KOMOMHATOPUKHU U T€OPHHU BEPOATHOCTEH.

KomOunaropHoe npaBmwiio ymMHOXeHUs. [lepecraHoBKH, pa3meleHus, coyeranus. OTHOCUTENNbHAs Ya-
CTOTa ¥ BEPOSITHOCTh CIIy4aliHOTO COOBITHS.

OcHoBHasl Le/Ib: O3HAKOMUTH y4YalllUXCsl C MOHATHSIMH NEPECTAHOBKH, Pa3MEIICHUs, COYETaHUS U CO-
OTBETCTBYIOUIMMHU (OpMyJIaMHU JJIs MOJCUeTa UX YMCIIA; BBECTH MOHATUS OTHOCUTEIBLHOW 4acCTOThI U BEpOST-
HOCTH CIIy4ailHOT'O COOBITHSI.

N3ydyeHne TeMbl HAUMHAETCS C pPELIECHUs 3a/lady, B KOTOPBIX TpeOyeTcsl COCTaBUTh T€ WM MHbIE KOMOU-
HAIlMU 3JIEMEHTOB U. OJICUUTATh UX YUCI0. Pa3bsacHsaeTcs KOMOMHATOPHOE MPABUIO YMHOXKEHUS, KOTOPOE HC-
MOJHATCA B ajbHEUIIEM IPU BbIBOAE (OPMYJT [T OACUETA YUCIIA TIEPECTaHOBOK, PA3MEIICHUN U COUETaHUH.

[Ipu n3ydyeHuu naHHOrO Marepuaia He0OXO0AMMO OOPAaTUTh BHUMAaHHUE OOyUYaIOLIUXCsl HA pa3Indue Io-
HATUH «pa3MelIeHne» U «coueTaHue», chopMUpoBaTh y HUX YMEHUE ONpPENeNsITh, O KAKOM BHUJe KOMOMHAIUN
UJET pedb B 3aJa4e.

B nanHOl TeMe ydamuecs 3HaKOMATCS C HA4aJIbHBIMU CBEECHUSIMH U3 TEOPUHN BEpOSTHOCTEN. BBOASATCS
HOHATHSL «CIIy4aliHOE COOBITHE», «OTHOCUTEIbHAS YacTOTa», «BEPOSITHOCTh CIy4alHOro coObITHs». PaccMar-
pPHUBAIOTCS CTATUCTHUUECKUH M KIACCHYECKHM IMOIXOABI K OINpPENEIEHUI0 BEPOSTHOCTU CIYyYalHOTO COOBITHS.
BaxxHo oOpaTtuTh BHIMaHUE O0yJarOMIMXCS Ha TO, YTO KIIACCHYECKOE OIpeeIeHUe BEPOATHOCTH MOKHO TIPH-
MEHSTb TOJIBKO K TAKUM MOJIENSIM PEAIbHBIX COOBITHI, B KOTOPBIX BCE UCXOABI SIBJISIOTCS PABHOBO3MOKHBIMU.



6. IloBTOpeHue.
OcHoOBHAaf 1eJIb: TOBTOPEHUE, 0000IICHNE U CHCTEMAaTU3allvs 3HaHUH, YMEHUI U HaBBIKOB 3a KypcC aj-
reOpbl OCHOBHOM 00111€00pa30BaTeNbHOM IIKOJIBI.



Coaepxxanue o0yuenus (reomerpus, 9 Kiacc)

1. logo6ue ¢uryp.

[Tousitue o romoretnu u noxoduu ¢uryp. [omodbue Tpeyronsuukos. [Ipu3Haku mMog00UsS TPEYTOIBHUKOB.
[TogoGue mpsMOYTOJIbHBIX TPEYTOIBHUKOB. [[eHTpanbpHbIe U BIMCAHHBIC YTIIBI U UX CBOMCTBA.

OcHoBHasl 1eJIb: YCBOUTH MPU3HAKU MOAO0US TPEYTOJILHUKOB U 0TPabOTaTh HABBIKU WX MIPUMEHEHUSI.

Janrast Tema (aKTUYECKU 3aBepIacT M3ydyeHUe TJIABHEHUIINX BOIPOCOB Kypca T€OMETPUU: MPU3HAKU pa-
BEHCTBA TPEYrOJbHUKOB, CyMMa YTJIOB TPEyToJibHUKA, Teopema [Iudaropa. CBoiicTBa MOI0OHBIX TPEYTOJIBHU-
KOB OYIyT MHOTOKPAaTHO MPUMEHSATHCS B JAIBHEHITNX TeMaxX Kypca, IOATOMY 3HAYUTEIIbHOC BHUMaHUE YIes-
€TCsl PEIICHHUIO 33/1a4, HApPaBJICHHBIX HA ()OPMHUPOBAHUE YMEHHUH JTOKa3bIBaTh MOA00HME TPEYTOJIbHUKOB C HC-
IMOJIB30BAHUEM COOTBCTCTBYIOIIUX IMMPHU3HAKOB U BBIYUCIATE 3JICMCHTBI HO)IO6HBIX TPCYTOJIbHUKOB.

B nanHoii Teme pa3zdupaercsi BOIpoc 00 yriax, BIIUCAHHBIX B OKPY>KHOCTb.

2. Pemienne TpeyroJibHMKOB.

Teopembl CHHYCOB M KOCHHYCOB. Pemienue TpeyronsHUKOB.

OcHoBHas meJb: ITO3HAKOMHUTH YYalluXCsad C OCHOBHBIMHU aJIT'OpUTMaMH PEIICHHUA IPOMU3BOJBHBIX TPEC-
YTOJIBHUKOB.

B nanHO#l Teme 3HaHMA ydamuxcsl O MPHU3HAKaX PaBEHCTBA TPEYTOJBHHUKOB, O TIOCTPOCHUHU TPEYroJbHUKA
1o TPEM AIIEMEHTaM JIOTONHSIOTCS CBEACHUSIMH O METO/IaX BBIYMCICHHS BCEX DJIEMEHTOB TPEYTOJIbHHKA, €CITU
3aJIaHbl TPU €TI0 ONPEAEICHHbIX dIeMeHTa. TakuM 06pazoM 0000IAIOTCS MPEICTABICHUS YUAIUXCS O TOM, YTO
70001 TPEYTOIBHUK MOXKET OBITh 33/1aH TPEMs HE3aBUCHMBIMH JIEMEHTaMH.

B Havane TeMbl JOKa3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB, KOTOPBIE BMECTE C TEOPEMOI O CyMMe yT-
JIOB TPEYTOJIbHUKA COCTABIIAIOT aNlapaT PELICHUS TPEYTrOJIbHUKOB.

[IpumeneHne TeopeM CHHYCOB M KOCHHYCOB 3aKpEIUISIETCSl B PELICHMH 3ajad, BOCIPOU3BEACHUS JOKa3a-
TEIILCTB 3TUX TEOPEM MOXKHO OT y4JaIIUXCsl He TPeOOBaTh.

Cpenu 3a1auy Ha peLIEHUE TPEYTOJIBHUKOB OCHOBHBIMU SBIISIOTCS TPH, COOTBETCTBYIOIIME IIPU3HAKAM pa-
BEHCTBA TPEYTOJIBHUKOB: PEIICHUE TPEYTOJIBHUKA 10 IBYM CTOPOHAM M YTIIY MEXIY HUMU, II0 CTOPOHE U JBYM
yriam, 1o TpéM cropoHam. [Ipu ux pemreHnn B mMepByro o4epeas CIEAyeT YACIUTh BHUMaHHe ()OpMUPOBAHHIO
YMCHHfI IMPUMCHATH TCOPEMbI CUHYCOB 1 KOCHUHYCOB IJIs BBIYHUCJIICHUA HCU3BCCTHBIX 3JICMCHTOB TPCYIOJIbHUKA.
YcBoeHne OCHOBHBIX AJITOPUTMOB PCHICHUA TPOU3BOJBHBIX TPCYTOJIbHUKOB IPOUCXOJUT B XOA€ PCUHICHUA 3a-
7a4 ¢ YHCIOBBIMHM JaHHBIMHU. [IpH 3TOM IIMPOKO NMpHBIEKAIOTCS anreOpandecKuil anmapar, METOAbl IPHOIH-
KCHHBIX BBI‘{I/ICJICHI/II\;I, HCIIOJIB30BAHHUC TPUTOHOMCTPUUICCKUX T3.6JII/II_[ WU KAJIbKYJISITOPOB. Tem camMbpIM BaXx-
HBIC MMPAKTUYCCKUE YMCHUSA YUAIUXCA MTOJIYyUaroT ﬂanLHeﬁmee pa3sBUTHC.

3. MHOroyroJibHUKH.

JlomaHas. Beinykible MHOroyroibHUKM. CymMMa yrioB BBITYKJIOIO MHOTOYToJIbHUKA. [IpaBuibHBIE MHOT O-
yroinbHUKH. OKPYXKHOCTb, BIIMCAHHAS B MPaBWJIbHBIA MHOTOYroibHUK. OKpYKHOCTh, OMHCAHHAS OKOJIO Tpa-
BUJILHOT'O MHOT'OYTroJIbHUKA. J[TMHAa OKpyKHOCTH. JlJIMHA 1yru OKpYKHOCTH. PaguanHast mepa yria.

OcHoBHas1 LeJIb: PaclIuPUTh U CUCTEMATU3UPOBATh CBEJIEHUS O MHOTOYT'OJIbHUKAX U OKPYXHOCTSIX.

CBeneHus 0 MHOTOYTOJIbHUKAaX 0000INal0T U3BECTHBIE y4allUMCsl (akThl O TPEYrOJbHHKAX M YEThIPEX-
YrOJIbHUKAX: TEOpeMa O CyMM€ YIJIOB MHOTOYT'OJIbHUKA — 0000IleHHEe TEOPEMbI O CyMME YTJIOB TPEYTOJbHU-
Ka, paBHOCTOPOHHUI TPEYroJbHUK U KBaJpaT — YacCTHBIC Cllydyau MPaBUIbHBIX MHOIOYTOJIbBHUKOB. M3yueHue
(hopMyI1, CBA3BIBAIOLINX CTOPOHBI MPABUIBHBIX MHOTOYTOJILHUKOB C paJlyCaMy BIUCAHHBIX B HUX M OMUCAH-
HBIX OKOJIO HUX OKPYXXHOCTEH, PEIIEHUE 3a/lad Ha BBIYMCIIEHUE JJIEMEHTOB MPABWIBHBIX MHOTI'OYTOJIBHHUKOB,
JUIMH OKPY’KHOCTEH M MX IyI MOATOTaBIMBAIOT anmapaTr pelIeHMs 3a]ad, CBSI3aHHBIX C MHOTOI'PDAaHHUKaMU U
TelaMu BpauleHusl B crepeomerpun. Oco0oe BHUMaAHUE CIEAYET YAECIUTh U3YyYEHHIO YaCTHBIX BHJIOB MHOTO-
YTOJIbHUKOB: MPaBUJIBHOMY TPEYTOJIbHUKY, KBaApaTy, IPaBUJIbHOMY IECTHUYTOJIbHUKY.

4. llnomaau ¢uryp.

[Tmomaae n e€ cBoiicTra. [momaau nmpsAMOyrojibHUKA, TPEYTOJIbHKKA, TapajuiesiorpamMmma, Tpaneuuu. [lno-
A1 Kpyra ¥ €ro 4yacrtei.

OcHoBHas1 HeJb: cHOPMHUPOBATH Yy yUaIIMXCs oOIlee MpeacTaBleHHe O IJIOUIAJd U YMEHHE BBIYUCIATH
riomaau Guryp.

[TonsiTre momaau U €€ OCHOBHBIE CBOWCTBA M3YYAIOTCS C OMOPOM HA HATJISIAHBIC MTPEICTABICHUS yYalluX-



Csl M MIX JKU3HCHHBIN OMBIT. B TeMe T0Ka3bIBaeTCsl CIPaBeNIMBOCTh (DOPMYITBI ISl BBIYMCICHUS TUTOMIAIN TIPSI-
MOYTOJIbHUKA, HA OCHOBE KOTOPOW BBIBOAATCS (DOPMYIIBI IJIOMIAACH APYTUX TUIOCKUX GUryp. ITO JT0Ka3aTelb-
CTBO OT Y4YaIl[UXCSI MOXKHO HE TpeOOBaTh.

Boruucnenue miomiaied MHOrOyrOJIbHUKOB U Kpyra SIBIISIETCS COCTAaBHOM YacCThIO PEIIEHUs 3a]a4 Ha MHO-
TOTPaHHUKH U Tella BpalIeHHs B Kypce cTepeoMerpu. [103TOMy npu M3ydeHUU TaHHOW TEMBbI OCHOBHOE BHU-
MaHUe ClIeyeT yAeTuTh (OPMUPOBAHUIO MPAKTHUECKUX HABBIKOB BBIYMCIICHUS IJIOMIA[EH TIOCKUX (UTYp B
XOJI€ PELIEHNs COOTBETCTBYIOIIMX 3a/1a4.

5. D1emMeHTHI cTepeoMeTpHH.

Axcuomsel ctepeomerpuu. [lapannenbHOCTh U MEPHIEHAMKYISAPHOCTh MPSAMBIX M IUIOCKOCTEN B IMpPOCTpaH-
ctBe. MHororpannuku. Tena BpanieHusl.

OcHoBHasi meJIb: aTh Ha4aJbHOE IPEICTABICHHUE O TEJIAX U MOBEPXHOCTIX B IPOCTPAHCTBE, O PacIoIIO-
YKEHHUH MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

B Havasie TeMbl JaeTcs onpenereHue NpeaMeTa CTEPEOMETPUN, IPUBOAUTCS CUCTEMA aKCHOM CTEpPEOMET-
PHUH U IPUMEDP A0KA3ATEIBCTBA C UX ITOMOIIBIO TEOPEM.

PaccmarpuBaroTcst pa3iuuHbIE Cy4yau paclioioKEHUs NPsAMBIX U IUIOCKOCTENW B IpocTpaHcTBe. Onpenene-
HUE NMPOCTEUITNX MHOTOTPAaHHUKOB U TEJ BPAIIEHUs IPOBOAUTCS Ha OCHOBE HArJISIHBIX MTPEICTaBICHUH.

5. O0o01mamonee MOBTOpPeHNe Kypca IJIaHUMETPHH.
OcHoBHasl 1e/Ib: OBTOPEHUE, 00OOIICHHE U CUCTEMAaTH3aIUs 3HAHUH, YMEHHUI U HABBIKOB 32 KypC ILIa-
HUMeETpUH 7-9 Kiacca.

TexHuuyeckue cpeacrsa.
Komnbrorep, MyJIbTUMEIUIHHBIA IPOEKTOP, SKPaH NMPOECKIMOHHBIN, TPUHTED, CKaHED.

Metoanueckunii oy
1. CD -komiiekT «0KuBas reoMeTpus»;

Cnucok JuTepaTypbl Al y4HTeJs

1. B.H. Xoxos, JI.b. KpaiineBa. Ypoku anredpsi B 9 knacce — M., «Bepoym-M», 2000r.

2. I''"1. KoBaneBa. Ypoku maremaTuku B 9 kitacce — Bonrorpan, «Yuutensy», 2002 r.

3. JLII. EpmoBa. Anre6pa. ['eomerpus. 9 k. Cam. u KoHTponbHbIe paboTel — M., «nekcay, 2004 r.

4. I1.U. AnteiaoB. Tectel. Anredpa 7-9 knacesl — M., «Jlpoday», 1997 r.

5. N.C. I'anenkoBa. Maremarruka. MHOrOypOBHEBBIE CAMOCTOSTENIbHBIC PAOOTHI B hOpMeE TECTOB. S-
9xunacesl — Bonrorpan, «Yuaurensy, 2005 .

6. A.C. Aranacsan. U3ydenue reomerpuu B 7-9 kinaccax — M., «IIpocsemenue», 2000 r.

7. B.1. XKoxos, I'.JI. KapramoBa. Ypoku reomerpuu B 7-9 k1. MeToanyeckrue peKoMeHAANN 11 YIUTENS
— M., «Bepbym-M», 2003

Cnucok JUTEepaTypbl AJsl y4aluxcsi

Anrebpa 9. FHO.H. Maxkapsiues, H.I'. Munarok, K.M. HemkoB,  C.B. CyBoposa. I[lox penakmueii C.A.
Tensikockoro./ M.: Ilpocsemenue, 2011r

Teomerpus 7 — 9. YueOnuk 1t o01ieodpazoBaTenbHbIX yapexacanid. A.B.IToropenos /M.: TIpocsemnie-
nue, 2011r.

HurepHer-pecypc

1. www. edu - "Poccuiickoe obpa3oBanue" deaepaibHbIii TOPTAIL.

2. www. school.edu - "Poccuiickuii 001eo0pa3oBaTenbHbIi nopran'.

3. www.school-collection.edu.ru/ Equnas komiekuus nuppoBbIX 00pa3oBaTelIbHBIX PECYPCOB
4. www.mathvaz.ru - docbe MIKOIbHOIO YYUTENs MaTEMATHKH



http://www.edu.ru/index.php
http://www.school.edu.ru/
http://www.mathvaz.ru/

5. www.it-n.ru "CeTtb TBOpUYeCKHX yunTeeii'"
6. www .festival.1september.ru dectusans nemarornyeckux uaei "OTKPHITHIN ypoK"
Tembl pedepaToB M MPOEKTOB N0 MaTeMaTHKe B 8 Ki1acce

1. Beruxue mamemamuxu

2./IpesHsis ceomempus

3. Ucmopus uzobpemenuil u mamemamuxa

4. Yucnosvie 20108010 MKU

5. «Becenvie 60npocul Uz Mamemamuxuy
6.  3adauu-wymku, 3a0auu-3a2aoxu


http://www.it-n.ru/
http://www.it-n.ru/
http://festival.1september.ru/

