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IHosicHuTEeALHAA 3AIMUCKA

HporpaMMa HU3yuCHHUA MAaTCMaTUKU B 9 kjacce COCTaBjIcHAa HA OCHOBE CJICAYIOIINX HOPMATUBHO -

MPaBOBBIX JJOKYMEHTOB:
» OenepalibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOrO CTAHJApTa OCHOBHOTO 00IIero oOpa3oBaHus;
* Y4eOHoro 1iana, TooBoro kajnenaapaoro yueonoro rpadpuka MBOY [lkomnsr Ne 109 r.0. Camaps
* [IpumMepHO# MporpaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus 1o MpeaMeTy «MaTemaTHKay;

» ABTOpCKoii mpuMepHo# nporpammbl KO.H. MakapsrueBa (Anrebpa Paboune nporpammsl .[lpeamernas

nuaus yueOHukoB FO.H.MakaperueBa u nap.7-9 wmacc .M.IIpoceemenue,2018 I'eomerpus 7-9 .Co0pHHK

NPUMEpHBIX pabouunx mporpamm ", u3n.5-eCoct. Bypmucrposa T.A.. M.: IIpocserenue , 2019);

» ABtopckoit nporpammel JI.C. AtanacsiHa, B.®. byrysosa, C.b. Kagomuesa(I'eomerpus. IIporpamMmer

o01eoOpa3oBaTenbHBIX yupexaenuid. 7-9 knacc./ CocraButens Bypmuctposa T.A. / M.: [Ipocssimenue , 2018)

Pabouas mporpamma BBITIOJIHSIET JBE OCHOGHbIE (YYHKUUU:

Nudopmanmionno-meToiuueckas (PyHKIHS MO3BOJISIET BCEM YYaCTHHKAaM 0Opa30BaTEILHOTO
mpouecca MOJY4YUTh IMPEACTaBICHHE O LEeNsAX, COJep’KaHuu, oOuel crpaTerun oOy4YeHwUs,
BOCIIUTAHMS M PA3BUTHUS YUAITUXCS CPEJICTBAMH JIAHHOTO Y4eOHOTO MpeaMeTa.

Opraan3aliiOHHO-TUTAHUPYOIIas (YHKIUS MPeTycCMaTPUBAET BBIJCICHUE 3TAOB 00y4YeHU,
CTPYKTYPUPOBaHHE Y4EOHOTO MaTepHayia, OMPEICICHHE €ro KOJMYECTBEHHBIX W KaueCTBEHHBIX
XapakTepUCTUK Ha KaXXJIOM M3 3TanoB, B TOM YHCIE IS COAEPKATEIBHOTO HAIMOJIHEHUS
MPOMEKYTOYHOM aTTECTALNK YUal[UXC .

CTpykTypa nporpammasl

PaGouas mporpamma exrouaem
| NOSICHUTENIBHYIO 3aIIUCKY,

| TpeboBaHuUs K YPOBHIO MOATOTOBKH YUAIUXCS,

| conepxaHue TeM yueOHOro Kypca,

| KaJleH1apHO - TEMaTUYECKOE IJTAaHUPOBAHUE,

] HOpMBI OIIEHKH 3HAHWUM, YMEHHI W HABBIKOB YUaIlIMXCH,
1 yueOHO-METOIu4ecKoe o0ecreyeHue.

O0mas xapakrepucTuka yueOHOro npeamera

Kaxnomy 4esnoBeky B CBOEH KU3HU MPUXOJUTCS BBITOIHATH JOCTATOYHO CJIOKHBIE PACUETHI,
MOJIb30BATHCSl BBIUUCIUTEIIBHOM TEXHUKOH, HAXOJIUTh B CHPAaBOYHUKAX W NPUMEHSITh HYXKHBIC
(hopMyIbl, BIAJIETh IPUEMAMH T'€OMETPHUCCKUX M3MEPEHUH M MOCTPOSHUMN, YMTaTh WH(OpMAIHIO,
MIPEJICTaBJICHHYIO B BUJE TaONHUII, 1UarpaMM, rpaukoB, MOHUMATh BEPOSITHBIN XapaKTep CIy4aiHbIX
COOBITHH, COCTABIIATh HECIIOKHBIC aJITOPUTMBI H JIp.

be3 0a3o0Boii MaTeMaTHYECKOM IMOJATOTOBKM HEBO3MOXKHA IIOCTAaHOBKAa 0Opa30BaHUS
COBPEMEHHOTO 4eJoBeKa. Benymas poiab NPUHAUIKUT MaTeMaTHKe B (QOpMHUPOBAHUH
AITOPUTMUYECKOTO MBIIUICHHS, BOCIIUTAHUS YMEHUW JEUCTBOBAaTh IO 3aJJaHHOMY QITOPUTMY M
KOHCTPYHpOBaTh HOBBIE. B Xo/e pemieHus 3agady — OCHOBHOW Y4eOHOU NeATeNbHOCTH Ha ypOKax
MAaTeMaTUKU — PA3BUBAIOTCSA TBOPUECKAs U MPUKIIAJHAS CTOPOHBI MBIILIJICHHUS.

Hcnonp3oBaHne B MareMaTHKE Hapsily C €CTECTBEHHBIM HECKOJIbKMX MaTeMaTHYeCKHX
SI3BIKOB, JTA€T BO3MOKHOCTh Pa3BUBATH Y yUaIIUXCS TOYHYIO, SKOHOMHYIO M HHPOPMATHBHYIO PEUb.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHIO YEIOBEKa, MOHHUMAHUIO
KpacoThl W U3SIIECTBA MATEMATHUYECKUX PACCYKICHHH, BOCHPUATHIO TE€OMETPUYECKHUX (HOpM,
YCBOEHUIO UJIEN CUMMETPUHU.

Matemaruueckoe oOpazoBaHue B 9 Kinacce CKIaIbIBAETCS U3 HECKOJIBKUX COJepP:KATeJbHbIX
KOMIIOHEHTOB, KOTOPbIE €CTECTBEHHBIM 00pa30oM MEPEerIeTaroTCsI U B3aUMOJICHCTBYIOT B YUEOHBIX
Kypcax.

Maremaruka cocrout u3 4 conepxkarenbHbix pazaenoB: APUOMETUKA, AJITEBPA,
I'EOMETPUA, DJIEMEHTBI JIOTMKM, KOMBUHATOPUKU, CTATUCTUKNU WU TEOPUU
BEPOSJTHOCTMU.

Apugpmemuxa - ciocOOCTBYET MPUOOPETEHUIO MPAKTUYECKUX HABHIKOB, HEOOXOJAUMBIX IS
MTOBCETHEBHOM JKU3HU, CIYKUT 0a301 /sl BCETO AaNbHEHUIIEro U3yIeHUSI MAaTEMAaTUKH.

Aneebpa — dopmupyeT MaTeMaTHUYECKUU ammapar s pelieHHs 3aJa4 W3 MaTeMaTHKH,



CMEXHBIX TMPEAMETOB, OKPYKAIOIIEH peaqbHOCTH; Pa3BUBACT AJITOPUTMUUYECKOE MBIIUICHUE,
BOOOpakeHHE, TBOPUYECTBO; (OPMHUPYET TMPEACTABICHUS O POJIM MATEMATUKH B Pa3BUTHH

LMBUIM3ALUN U KYJIbTYpbl. SIBISETCS OpPraHMYEeCKHMM IPOJODKEHHMEM M 00O0OLIeHHMEM Kypca
apupmeTnku. L{eHTpanbHOE MOHATHE 3TOTO Kypca — MOHATHE YMCIIAa — Pa3BUBACTCA U PACIIUPSICTCS
OT PAalMOHAJIBHOTO JI0 JEHCTBUTENIBHOrO. |JaBHbIE OCOOEHHOCTH: pealu3alusi MPUHIIUIIOB
HAayYHOCTH U JOCTYIHOCTH; MPAKTUYECKAs! HAIIPABIEHHOCTb, KOTOPAsl CIYKUT CTUMYJIOM Pa3BUTHS Y
yJanuxcs uHTepeca K anredpe, a Takke OCHOBOM A1t (GOPMUPOBAHHS OCO3HAHHBIX MaTEMaTHYECKHX
HAaBBIKOB U YMEHUU.

T'eomempuss — GopMHUpPYET S3BIK ONUCAHHUS OOBEKTOB OKPYKAIOMIETO MHUpA, Pa3BUBACT
IIPOCTPAHCTBEHHOE BOOOPAXEHUE U HUHTYULMIO, JIOTUYECKOE MBIIIJICHUE, YYUT IPOBOJIUTH
JI0Ka3aTeJIbCTBA, BOCIUTHIBAET MATEMATUYECKYIO KYJIbTYPY, ICTETUKY.

bosbioe BHMMaHuWE ynensercs pElIeHHIO 3a7ad. Bce HOBBbIE NOHATHSA, TEOPEMBI, CBOMCTBA
reOMETPUIECKUX (PUTYP, CIIOCOOBI PACCYKICHHUH JOJDKHBI yCBaWBATHCS B MPOLIECCE PELICHHUS 3a71a4
Onemenmsl 102UKU, CMAMUCIMUKY U KOMOUHAMOPUKY — YCUIMBACT MPUKIAJHOE M MPAKTUYECKOE
3HaYeHHE IIKOJBHOTO o00Opa3oBaHus, (opMupyeT (yHKIMOHAIBHYIO TIPaMOTHOCTb, YMEHHE
BOCIIPUHUMATh U aHAJIM3UPOBATh NH(OPMALINIO, IPEICTABICHHYIO B Pa3IMUHBIX opMax; oboraiiaer
MIPE/ICTaBICHMS] YUalUXCs O COBPEMEHHON KapTUHE MUpa U METO/IaX €ro UCCIIeI0BaHUS

[Ipn u3ydyeHuu Kypca MaTeMaTUKH Ha 0a30BOM ypOBHE IPOJOJIKAET U IMOJy4YaeT pa3BUTHE
coJepkarenbHas JUHUS «Anrebpa». Ancedpa HaueneHa Ha (POPMUPOBAHUE MATEMATHYECKOIO
anmapara JJis pelleHus 3a/ad U3 MaTeMaTHKH, CMEXKHBIX MPEeIMETOB, OKpYXalollel peatbHOCTH.
S3bIK anreOpbl MOAUEPKUBACT 3HAUCHHE MAaTEMaTHKU KaK s3bIKa JJIi OCTPOEHUS MaTEMaTHUECKUX
MOJIEJIeH, TIPOIIECCOB U SIBJICHUHN peanbHOro Mupa. OMHOW M3 OCHOBHBIX 3a/lay M3YUEHUS alreOpsh
SIBJISIETCS PAa3BUTHE AJNTOPUTMHUYECKOTO MBIILIEHUS,, HEOOXOIUMOTO, B YaCTHOCTH, UISI OCBOEHHUS
Kypca HWH(OpMATHKH; OBJIQJICHME HaBbIKaMU JEIYKTHUBHBIX paccyxiaeHuil. IlpeoOpazoBanue
CUMBOJINYECKUX (OpM BHOCHUT CBOM crneuupuyeckuil BKJIaJ B pa3BUTHE BOOOpa)KeHU,
COCOOHOCTEH K MaTeMaTHYeCKOMY TBOpUYecTBY. Jlpyroii BaKHOW 3ajadeid M3ydeHHUs anreOpbl
SBIISETCA TMOJyYeHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAaHUM O (QYHKIMAX Kak BaKHeHIen
MaTeMaTH4eCKOW MoJeIM sl ONWCaHUS M MCCIEIOBAaHUA Pa3HOOOpa3HBIX IMPOIECCOB
(paBHOMEpPHBIX, PABHOYCKOPEHHBIX, OSKCIIOHEHIMAIbHBIX, MNEPUOJAUYECKUX U  Ap.), s
(dbopMHUpOBaHMS Y y4YalIUXCS MPEACTABICHUN O POJM MaTeMAaTUKH B Pa3BUTUU LUBWIM3ALUU U
KyJabTyphl. B paMmkax yka3aHHOW COJEpKaTEJIbHOM JIMHUM pEIIAIOTCA 3aJadyd: pPa3BUTHE
BBIYMCIUTEIBHBIX M (OPMAIBHO — ONEpaTHUBHBIX alNreOpanyeckux YMEHHH [0 YpOBHS
MO3BOJISIIOIIETO YBEPEHHO MX HCIOJIb30BaTh MPHU PEIICHUU 3aJad MaTeMaTHUKH W CMEXHBIX
npeaMeToB ((pU3nKa, XUMHSI, OCHOBbI HHOOPMATUKU U BBIUYMCIUTEILHON TEXHUKHU U Jp.), YCBOCHUE
anmnapara ypaBHEHHUH M HEPaBEHCTB KaK OCHOBHOTO CpEACTBA MAaTeMAaTHUYECKOTO MOJEIHpPOBAHUS
MPUKJIAIHBIX 3aja4, OCYIIECTBICHUE (PYHKIHMOHAIHHONW MOATOTOBKU y4aluxcs. B xone u3ydeHus
Kypca yyaliuecs OBJaJieBaloT NMpuéMaMu BBIYUCIEHUS Ha KajbKynstope. Kypc xapakrepusyercs
MOBBIIIEHUEM TEOPETUYECKOTO YPOBHS OOy4YEHHS, MOCTEHICHHBIM YCHIIEHUEM PO TEOPETHUYECKHUX
00001IeHNT U AeMyKTUBHBIX 3akiatodeHuid. [lpukinagHas HampaBJI€HHOCTh Kypca 00ecredrBacTCs
CUCTEeMAaTUYECKUM OOpalieHHeM K MpuMepaM, pacKpbIBAIOIIUM BO3MOXKHOCTU TMPUMEHEHUS
MaTeMaTHKU K U3YYEHUIO ACHCTBUTEILHOCTH U PEIICHUIO MPAKTHUECKUX 3a/1a4.

l'eomerpuss — oAMH W3 Ba)XHEMIIMX KOMIIOHEHTOB MaTeMmarudeckoro oOpa3oBaHus. OHa
HeoOxouMa il MPUOOPETEHUsI KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTHUECKH 3HAYUMBIX
yMeHu#, (opMUpOBaHMA SA3blKa ONUCAaHUS OOBEKTOB  OKPYXKAWOLIETO MHpA, pa3BUTHA
IPOCTPAHCTBEHHOTO BOOOpaXK€HUsT M MHTYUIMH, MAaTeMaTH4YeCKOM KyJIbTYphbl, 3CTETHYECKOTO
BOCIIMTaHMS ydamuxcs. M3yuenune reomeTpuy BHOCUT BKJIaJd B Pa3BUTHE JIOTUUECKOTO MBILLICHHUS, B
(dbopMupoBaHHEe NOHATHS JOKa3aTeIbCTBA.

B kypce reomerpun 9-ro kiacca Qopmupyercs mnoHsTHe BekTopa. Oco0oe BHUMaHUE
yIenseTcsl BBINOJHEHUIO ONepaluil Haj BEKTOpaMH B Treomerpuueckoil Qopme. VYwyamuecs
JOTIOJIHSIFOT 3HaHWSI O TPEYrOJbHUKAX CBEJIEHUSAMH, O METOAAX BBIUMCIEHHUS DJIEMEHTOB
IIPOM3BOJIBHBIX TPEYroJIbHUKAX, OCHOBaHHBIX Ha TEOpeMax CHHYCOB M KOCHHYycoB. Jlarorcd
CHCTEMaTU3MPOBAHHBIE CBEICHUS O MPABUIBHBIX MHOTOYIOJbHUKAX, 00 OKPY)KHOCTH, BITUCAHHOW B
NPaBUIBHBI MHOTOYTOJIBHMK M omnucaHHoi. Oco0oe MeCTO 3aHUMaeT pelleHue 3ajad Ha
npuMeHeHue ¢opmyi. JlaloTcs nmepBble 3HAHUS O JBUKEHUH, TOBOPOTE M MapaljIeIbHOM MEpeHoce.
Cepbe3Hoe BHHMMaHHE yrensercss (OPMHPOBAHUIO YMEHMH pacCykaaTh, JelaTh MpOCThbIe
JI0Ka3aTeNbCTBa, JaBaTh OOOCHOBAaHUS BBINOJIHAEMbIX AedcTBUil. [lapannenbHo 3akiaabIBaloOTCs



OCHOBBI ISl M3YYEHHUS CHCTEMATUYECKHX KYpPCOB CTEpEOMETpUH, (PU3MKH, XUMUU U APYIHX
CMEXHBIX IIPEAMETOB.

Kypc xapakrepusyercs  pallMOHaJbHBIM  COYETAHMEM  JIOTUYECKOW  CTPOTOCTH U
r€OMETPUYECKOM HArJISHOCTH. YBEINYMBAETCS TEOPETUYECKAsl 3HAUMMOCTh N3y4aeMOTo MaTepuaa,
pacIIUpsIOTCS BHYTPEHHHE JIOTMUECKUE CBS3M Kypca, IOBBIIIAETCS pOJIb JEAYKLUUHU, CTEIEHb
aOCTpaKTHOCTH HM3y4aeMOro MaTepuajia. Ydualldecss OBJIAJACBAIOT IpUEMaMH  aHAJIUTHUKO-
CUHTETHUYECKON AEATEIbHOCTU IPHU JI0KA3aTEIbCTBE TEOPEM M pelIeHHH 3aaad. CuctemaTHueckoe
M3JI0KEHHE Kypca MO3BOJISIET MPOJOJDKUTE PaboTy MO (POPMHUPOBAHUIO NPEIACTABICHUN YUAIIUXCS O
CTPOEHUHM MaTeMaTUYECKON TEOpUH, 0OECIIEUNBAET Pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS IIKOJbHUKOB.
W3noxxeHne  Marepuana  XapakTepU3yeTCsl  IOCTOSIHHBIM — OOpallleHHeM K  HarJISIIHOCTH,
WCIIOJIb30BAHMEM PHCYHKOB M YEpTEKei Ha BCeX dTamax OOydeHHsI W pa3BUTHEM T€OMETPUYECKOM
MHTYULMU Ha 3ToM ocHoBe. LlenenamnpaBieHHoe oOpalieHue K IMpUMepaM M3 MPaKTUKH pa3BUBAET
YMEHUS yJaluXcsl BEIWICHATh TreOMeTpudeckue (HakTsl, POPMBI, U OTHOLICHHS.

Hean u 3a1a4n y4yeOHOTr0 mpoiecca
Henun

. OBJIajIeHHe CHCTeMOil MaTeMaTHYeCKHX 3HAHUIl U YMeHHil, HEOOXOIUMBIX JUIsl IPUMEHEHUS
B NIPAKTUYECKON JESITEIbHOCTH, U3yUEHUSI CMEXHBIX JUCLMIUINH, POIOJIKEHUS 00pa30BaHus;

° HHTEJJIEKTYaJIbHOE pa3BUTHE, GOPMHUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YETIOBEKY
JUTSL TIOJTHOIIEHHOM J>KW3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTEMaTHYECKOU
NESTETPHOCTH: SICHOCTU M TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUS, WHTYHUIINH,
JIOTUYECKOTO MBIIUIEHUS, S3JEMEHTOB aJITOPUTMHUYECKOW KYJbTYpbI, MPOCTPAHCTBEHHBIX
MPEACTABICHUH, CIOCOOHOCTH K TIPEOIOJICHUIO TPYTHOCTEH;

. (¢opMupoBanune mpeacraBjaeHuii o0 HIEAX M METOJaX MAaTEMAaTUKH KaK YHHUBEPCAIBHOTO
A3bIKA HAYKU U TEXHUKH, CPEICTBA MOJACIMPOBAHUS SIBJIEHUI U MPOLECCOB;

. BOCIIUTAHUE KYJIbTYPbI JMYHOCTH, OTHOLICHHS K MaTEMaTHKE KaK K 4acTU 0O0IeYeIOBEYECKOM
KYJIbTYpbI, UTpAoOIIeil 0cO0yI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

3anayu o0yueHus

®  pPACHIUPUTh CBEACHHUS O CBOMCTBAX (YHKIMHA, O3HAKOMHUTH YYalUXCS CO CBOMCTBAMH U
rpadukoM KBagpaTUYHOW (YHKIMHU, BbIPAOOTaTh YMEHHE CTPOUTH TIpaduK KBaJApaTHUYHOM
(GYHKIMY U IPUMEHSATH Tpadudeckre npeAcTaBIeHus AJIs PelleHus] HEPaBEHCTB BTOPOM CTETIEHU
C OJTHOM MIEPEMEHHOM;

e  BbIpaboTaTh YMEHHE peuiaTh NIPOCTEHIINE CUCTEMBI, COAepKAIlle YPAaBHEHUSI BTOPO CTEHEHHU C
JBYMS [IEPEMEHHBIMU, U PEIIAaTh TEKCTOBBIE 33J1a4M C IOMOUIBIO COCTABICHUS TAKUX CUCTEM;

e JqaThb TMOHATHE 00 apupMETHUYEeCKOW U TEeOMETPUYECKOM MPOTPECCHsX KaK YHUCIOBBIX
MOCJIEIOBATETILHOCTAX 0CO00T0 BUIA;

®  HAy4YUTh y4YalIUXCs BBINOJHATH JEHCTBUS HAJ BEKTOpPaMH Kak HallpaBJICHHBIMH OTPE3KaMH, YTO
BAKHO JUIS NMPUMEHEHHUs BEKTOPOB B (DM3HKE; MO3HAKOMHUTH C HCIOJIH30BAHUEM BEKTOPOB U
METOJ1a KOOPJAUHAT IPU PELICHUU T€OMETPUUECKUX 3a/a4;

®  Da3BUTb YMEHUE IMPUMEHITh TPUTOHOMETPUUECKHI ammapar MpU PEHIeHUH [eOMETPUYECKHX
3a/1a4;

®  pPACIIUPUTH 3HAHHUE YYAIIUXCS O MHOTOYI'OJIBHUKAX; PACCMOTPETh MOHATUS JUTMHBI OKPYKHOCTH
Y TUTOIIAU Kpyra v (popMyIIbl MX BHIYUCTICHHUS;

® [I03HAKOMHTh YYAIIUXCS C TOHSITHEM JBM)KEHUS M €ro CBOMCTBAaMH, C OCHOBHBIMHU BHUIAMHU
JIBMOKCHUM

® J1aTh MNPEJCTABIECHUE O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHPE U O Pa3IMYHBIX
croco0ax ux u3ydeHus, 00 0COOEHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSIIIUX BEPOSATHOCTHBIN Xa-
pakTep; BBIICIUTH OCHOBHBIE METOJBI IOKA3aTENbCTB, C IENbI0 000CHOBaHUS (OTIPOBEPKEHU)
YTBEPKJICHUM U JIUISl PELICHUS PsiJla TeOMETPUUECKUX 3aau.

® HAyyuTh MNPOBOJIUTH PACCYKIEHUS, MCHOJIb3Yyd MaTEMAaTUYECKUW S3bIK, CChUIAsACh Ha
COOTBETCTBYIOIINE T€OMETPUUECKUE YTBEPKACHUS.

®  ICIOJB30BaTh aIreOpandecKuii anmapar Jyis pelieHus TeOMETPUIECKIX 3aad.



e  (Qopmuposats UKT KoMmeTeHTHOCTh Yepe3 ypoku ¢ anementamu UKT;
e (QopmMupoBaTH HABBIK PAOOTHI C TECTOBBIMHU 33 JAHUSIMHU.

Mecto npeaMera B yueOHOM miaHe: PabGouas mporpamma paspaborana Ha 204 vaca w3
pacdeta 6 yacoB B Hezen0: 64 X 34 nenenu = 204 u.

Beaymme ¢opmbl M MeTOAbI, TeXHOJIOTHN 00y4deHusi. OOyueHHE HECET JEATEbHOCTHBIN
XapakTep, aKLIEHT JenaeTcs Ha oOydeHHe uYepe3 IMPaKTHUKY, NPOAYKTHBHYIO pabOTy yJalluxcs B
MaJIbIX TPYIIIAX, HCIIOJIb30BAHUE MEKIIPEIMETHBIX CBA3EH, Pa3BUTHE CAMOCTOSATEIBHOCTH yUaIlluXCs
U JIMYHOM OTBETCTBEHHOCTH 3a NpHUHATHE peumeHuil. [Ipumensrorcs Ha ypokax aneMmeHTsl MKT-
TEXHOJIOTUH,  JIMYHOCTHO-OPUEHTUPOBAHHOM  TEXHOJIOTMHM, TEXHOJOTMM  HHTEIPUPOBAHHOTO
oOydeHus1, IpoOJIEMHOTO 00YICHUS.

OO0mey4yeOHbIe yMEeHHSl, HABBIKU U CIIOCOOBI 1esITeIbHOCTH.
YHuBepcaiabHble yueOHbIe el CTBUSA

W3ydyeHne maTeMaTMKH B OCHOBHOM IIKOJIE JIa€T BO3MOXKHOCTh OOYyYaroIIMMCsl JOCTUYb
CIIEYIOIIUX PE3YJIbTaTOB Pa3BUTHSL:
8 IUYHOCIHOM HANPABIeHUU:
1) yMeH#He SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOHW M MUCHMEHHOM pe4H, MOHUMATh
CMBICIT  TIOCTaBJIEHHOM  3a/Jayd, BbICTpPaWBaTh apryMEHTAlUIO, NPUBOAUTH MPUMEPHl U
KOHTPITPUMEPEHI;
2) KpUTUYHOCTh MBIIUICHHS, YMEHHE paclO3HAaBaTh JIOTMYECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS,
OTJIMYATh THUMOTE3Y OT (haKTa,
3) mpeacTaBiieHHe O MaTeMaTHYECKON Hayke Kak cdepe 4eT0BEeYeCKO JesSTeIbHOCTH, 00 dTamax ee
Pa3BUTHSL, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALINY;
4) KpeaTUBHOCTh ~ MBIIIUICHUS, HMHUIMATHBA, HAXOJYUBOCTh, AaKTUBHOCTb IMPH  PCIICHHH
MaTeMaTHYeCKUX 3a/1a4;
5) yMeHHEe KOHTPOJMPOBATh MPOIECC M PE3yabTaT yd4eOHOW MaTeMaTHYeCKOW esSTebHOCTH;
6) CIoCOOHOCTh K AMOIMOHAILHOMY BOCIPHITHIO MATEMAaTHYECKUX OOBEKTOB, 3a/ad, PEIICHUIA,
paccyXAeHUI;
8 MemanpeoMemHoM HAnpasIeHUul:
1) nepBoHavaNbHbIC MPEACTABICHUS 00 MIACIX M O METOJaX MaTeMaTHKH Kak 00 YHHBEpCaIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHHUS SIBJICHUM 1 IIPOLIECCOB;
2) yMEHUE BHIECTh MATEMATHUCCKYIO 3aJadyy B KOHTEKCTe MpPOOJIEMHON CHUTyallud B JPyrHx
TUCLUIUIMHAX, B OKPY)KAIOIIEH KU3HU;
3) yMEeHHE HAXOIUTh B Pa3IMYHbIX HMCTOYHHKAX HH(POPMAIMIO, HEOOXOMUMYIO Ui pPEIICHHSI
MaTeMaTHYeCKUX IMpoOjeM, U MPEACTaBIsATh €€ B MOHITHON Qopme; NPUHUMATh pEUICHHE B
YCIIOBUSIX ~ HEMOJIHOMW W HM30BITOYHOM, TOYHOM M BEPOATHOCTHOM  WHMOpMAaIUH,
4) yMeHHE TMOHMMATh M HCIOJb30BaTh MATEMATHYECKHUE CpPEACTBA HArSIIHOCTH (TpaduKH,
qUarpamMmbl, TaOMUIBL, CXeMbl W Jp.) M WIUIIOCTPAllMU, WHTEPIPETAlNK, apryMEHTalluu;
5) yMeHHe BBIABUIaTh TMIIOTE3bl MPU PEIICHUH YYEOHBIX 3a1a4 W MOHUMATh HEOOXOIMMOCTh UX
MIPOBEPKH;
6) yMeHHEe TPUMCHSATh WHAYKTUBHBIC W JCIYKTUBHBIC CHOCOOBI pacCyXICHHUH, BUACTh Pa3UYHbIC
CTpaTeruu pelieHus 3aaay;
7) MOHUMaHKE CYIIHOCTH AITOPUTMUYECKUX TPEAMUCAHHUI U YMEHHE ACHCTBOBATh B COOTBETCTBUH C
MPEAJIOKEHHBIM AITOPUTMOM;
8) yMeHHe CcaMOCTOSITEILHO CTaBHThH IIEJIH, BBHIOMPATh W CO3[aBaTh AITOPUTMBI IS PEIICHUS
y4eOHBIX MaTeMaTHYECKUX TPoOIieM;
9) yMeHHe TJIAHUPOBATh W OCYIIECTBIATH JCSITEIbHOCTh, HAMPABICHHYIO Ha pEIICHHE 3aaa4
HCCIIEIOBATENIbCKOTO XapaKTepa.
8 NPeOMemHOM HanpasieHuu.
1) oBnajieHMe MaTEMAaTHYECKUMHU 3HAHUSMH W YMCHUSMH, HEOOXOJUMBIMU JIJISI TPOJIOJDKCHHS
oOy4yeHHs B CTapIlei LIKOJIe MU WHBIX 0011e00pa30BaTENbHBIX YUPEXKICHHUIX, U3YUEHUSI CMEXHBIX
JUCHUILINH, IPUMEHEHUS B TIOBCETHEBHOM KU3HH;
2) cozmanre (yHIAMEHTa JUISI MaTeMaTHYeCKOTO Pa3BHTHsA, (OPMHUPOBAHUS MEXAHH3MOB
MBIILJICHHS, XapaKTEPHBIX TSI MATEMaTUYECKOU IESTEIIbHOCTH.

YHusepcanbHble yueOHbIC NeiiCTBUSA




JIn4HOCTHBIE

[TpuopureTHOC BHUMaHKE yAESAeTCs (OPMUPOBAHUIO:

* BEIPXCHHOM yCTOWYMBON y4eOHO-TI03HABATEIBHOM MOTHBAIIMH ¥ HHTEpECa K YUCHUIO;

* TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCITMTAHHUIO;

* 3JICKBaTHOM MO3UTUBHON CAMOOLICHKH.

PerynsaTuBHbie

BbINyCKHMK MOJYyYUT BO3MOXHOCTb HAYUUTHCS:

* CaMOCTOSATEIbHO CTaBUTh HOBBIE YUEOHBIE 1IEJIU U 33/1a4H;

* IpY IUIAHUPOBAHUU JOCTHIKEHMS Li€Jiell CaMOCTOSTENbHO, NOJHO M aJ€KBAaTHO YYHUTHIBATh
YCIIOBHUS U CPEJCTBA UX JOCTHXKECHUS,

* BBIJICIISITH QJIbTEPHATHBHBIE CIIOCOOBI TOCTMXKEHUS ENIM U BRIOMpaTh Hanbosee 3(h(HeKTHBHBIN
CII0c00;

* OCHOBaM CaMOpETYJISIIMKA B YU€OHOH M TMO3HABATEIBHOMN NIEATEIHLHOCTH B (hOpME OCO3HAHHOTO
yIOpaBJIeHUS! CBOUM IOBEJACHUEM U JIESTEIIbHOCTHIO, HAMPABJIEHHONW Ha JIOCTHKEHHE MOCTaBJIEHHBIX
HeJei;

* OCYUIIECTBJIATH MO3HABATEIbHYIO pe(IEKCUIO B OTHOLIEHUH JAEUCTBUN MO PEIICHUI0 YUeOHBIX U
MM03HABaTENbHBIX 3a/1a4;

* aJICKBaTHO  OLIEHMBAaTh OOBEKTUBHYIO TPYAHOCTh KaKk Mepy (DaKTHUeCKoro WiH
MIPEANOJIAraeMoro pacxoaa pecypcoB Ha PEIICHUE 3a/1a4u;

* aJICKBaTHO OLIEHMBATh CBOM BO3MOXHOCTH JIOCTMKEHHS LEIH ONpeAeNEHHOW CIIOKHOCTH B
pa3auyYHbIX cepax caMOCTOSTENIbHOM JIeSTEIbHOCTH;

* OCHOBaM CaMOPETYJISIINHA SMOIIMOHAIIBHBIX COCTOSHUM;

* IpUJIaraTh BOJIEBBIE YCUJIUS U MPEOJ0JIEBATh TPYIHOCTH U MPEMSATCTBUS HA MyTH JOCTUXKEHUS
HeJeH.

KoMmyHuKaTHBHBIE

BBINyCKHMK MOJyYUT BO3MOXHOCTb HAYYUTHCS:

* YUUTBIBATh M KOOPAMHUPOBATh OTIMYHBIE OT COOCTBEHHOH MO3MLMU JPYTUX JIOJEH B
COTPYIHUYECTBE;

* YUUTBIBATh Pa3Hble MHEHUS U HHTEPECHI U 00OCHOBBIBATh COOCTBEHHYIO MO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUH M IIOJIXOI0B K PELICHUIO POOIEMBI;

* IPOJYKTHBHO pa3pellath KOH(MIMKTBI Ha OCHOBE Ydéra MHTEPECOB M IO3MLUI Bcex
YYaCTHHMKOB, TIIOMCKa M OLIEHKM aJbTEpPHAaTUBHBIX CIOCOOOB pa3peuleHus KOH(IUKTOB;
JIOTrOBAPUBATHCS U IPUXOJUThH K OOIIEMY PELICHUIO B COBMECTHON JEATEIbHOCTH;

* OpaTh Ha ce0s1 MHUIMATHUBY B OpraHU3alil COBMECTHOI'O AEHCTBUS (A€710BOE JIUIEPCTBO);

* OKa3bIBATh NOJICPKKY U CONEHCTBUE TEM, OT KOTO 3aBUCUT JOCTH)KEHHUE LIEJIU B COBMECTHOU
JESITEIbHOCTH;

* OCYILECTBJIATh KOMMYHHUKAaTHBHYIO PE(ICKCUI0 KaK OCO3HaHME OCHOBAaHMH COOCTBEHHBIX
JEUCTBUM U IEUCTBUIA MAPTHEDPA;

* B IIpOLECCE KOMMYHMKAlUU JOCTaTOYHO TOYHO, IIOCIENOBATENbHO W IIOJHO IEepeAaBaTh
napTHEPY He0OX0AUMYIO HH(OPMALIMIO KaK OPUEHTHP AJIs IOCTPOCHUS ACHCTBUS;

* BCTYyIIaTh B JMAIOI, a TAaKK€ YYacTBOBaTb B KOJJIEKTMBHOM OOCYXIEHHUU HpoOiIeM,
y4acTBOBaTh B JMCKYCCMM W apryMEHTHPOBATb CBOIO IO3MIIMIO, BJAaJETh MOHOJOTHYECKOW U
Juajgoruueckoi popmamu peuu;

* CIE0BaTh  MOPAJBHO-3TMYECKMM U ICUXOJOIMYECKHMM  IMpHHLMIAM  OOLICHHS U
COTPYJHMYECTBA HA OCHOBE YBAKUTEJIBHOIO OTHOILIEHUS K MapTHEpaM, BHUMaHUSA K JIMYHOCTH
IpYroro, ajeKBaTHOIO MEXINYHOCTHOTO BOCIPHUATHS, TOTOBHOCTH aJE€KBAaTHO pearupoBaTh Ha
HYXKIbl JPYTHUX, B YAaCTHOCTU OKa3bIBaTh IOMOIIb M 3MOLMOHAIBHYIO MOAJEPKKY NapTHEpPAM B
nporecce JOCTHKEHHsI 001Iel 11eJIn COBMECTHOM eITeNbHOCTH;

* ycTpauBath 3(p(ekTuBHBIE TPYNIOBbIE OOCYKEHHS U oOecrieunBaTh OOMEH 3HAHUSAMU MEX]Y
YJIeHAMU TPYIIIBI I OPUHATHS YPPEKTUBHBIX COBMECTHBIX PELICHUH;

*B COBMECTHOW JEATENbHOCTH 4YETKO (OPMYJIMPOBATH WENU TPYNNBl M TO3BOJATH €&
YYaCTHHUKaM HPOSIBIIATH COOCTBEHHYIO SHEPTUIO JJIsl JOCTHKEHHS ATUX LIEJIeH.

Ilo3HaBaTebHbIE
BBINyCKHMK MOJYyYUT BO3MOXHOCTb HAYYUTHCS:
* CTaBUTH MIPOOIEMY, apryMEHTHPOBATh €€ aKTyaIbHOCTD;



* CaMOCTOSTEIHHO MTPOBOJAUTH UCCIIEIOBAaHIE HA OCHOBE IIPUMEHECHHS METOI0OB HAOTIOICHHUSI 1
IKCIIEPUMEHTA;

* BBIJIBUTATh THIOTE3bI O CBSI3SX M 3aKOHOMEPHOCTSIX COOBITHIA, TIPOIIECCOB, OOBEKTOB;

* OpraHU30BbIBATH UCCIEAOBAHUE C LEJIbIO IPOBEPKU TUIIOTES;

* JIeJIaTh YMO3aKIIOUeHUs: (MHIYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIbI HA OCHOBE apryMEHTAIUH.



Y4yeOHO-TeMATHYECKUH MJIaH

No Pasnens! kypca Kon-Bo yacos Kon-Bo
KOHTPOJIBHBIX PaboT
1 | IloBTopenue kypca 7-8 Kiaccos 4
2 | Kagpatuunas pyHkms 30 2
3 | Bekropsl 8
4 Merona koopauHAaT 10 1
5 | YpaBHeHUs U HEPaBEHCTBA C OHOM ITEPEMEHHOM 18 1
CooTHOIIIEHHE MEXK/Ty CTOPOHAMHU U YTiIaMHu 11
6 TPEYroJIbHUKA 1
7 | YpaBHEHUs U HEPaBEHCTBA C IBYMsI TEpEMEHHBIMU 22 1
8 | JlmmHa OKpYKHOCTH M IIJIOIIAb Kpyra 12 1
9 | Apudmernueckas u reoMeTprUIecKas IPOrpeccun 21 1
10 | JBwkenue 8 1
11 | DnemMeHTHI KOMOMHATOPHKH U TEOPUU BEPOSITHOCTEN 17 1
12 | HaganbHbBIE CBEICHHS U3 CTEPEOMETPUH 8
13 | AKCHOMBI IUTAaHUMETPHUU 2
14 | MToroBoe moBTOpPEHME Kypca 25 1
15 | Peseps 8
Uroro 204 11

Conep:xanue kypca (2044)

[IpuHnuner oTOOpa colep)kaHus CBsI3aHbl C INPEEeMCTBEHHOCTBHIO Ilesiell 0Opa3oBaHHs Ha
Pa3IMYHBIX CTYNEHSX WU YPOBHSAX OOYyUEHHUs, JIOTMKOW BHYTPUIPEIMETHBIX CBS3e€d, a TaKke C
BO3PACTHBIMU OCOOCHHOCTSIMU Pa3BUTHSI YUAITUXCS.

AJI'EBPA

Keaapatuunas ¢yukuusa. Oyaxiusa. OOmacTe ompeneneHuss u 00JacTh 3HAYCHHUS (PYHKIIHH.
CpoiictBa (yHkiuid. KBagpatHplli TpEXWICH M €ro KOpHHU. PasiokeHre KBaapaTHOro TpEXUeHa Ha
MHOHTenH. DyHKIMA y = ax?, eé rpaduk u cBoiicta. I'paduku GyHkumiAi y = ax’>+nu y= a(xX —
m)? TIloctpoenue rpaduxa ksaapaTuuynoil ¢yHkimuu. Pynkuus Yy = X". Kopenb N-oif cTeneHw.
Hpob6uo-nuueiinas ¢pynkuus u e€ rpaduk. CTeneHs ¢ pallioOHAIBHBIM [T0Ka3aTesIeM.

YpaBHeHHsI 1 HepaBeHCTBA C O/HOI mepeMeHHOoii. [lenoe ypaBHeHue u ero kopHu. [poOHBIC
palMoHalIbHbIE ypaBHEHUA. PelieHue HepaBeH BTOPOM CTENEHU C OJHOWM IMepeMeHHOW. PemieHue
HEPaBEHCTB METOJI0OM MHTEepBaia. HekoTopslie puéMBbI pellieHus LeIbIX YPaBHEHHI.

YpaBHeHHUs] 1 HepPaBEHCTBA C JABYMS NepeMEHHbIMHU. YPaBHEHUS C JIByMsl MEPEMEHHBIMU U €T0
rpaduk. ['paduyeckuii cnocod perieHusi cUCTeM ypaBHEeHUM. PelieHue cuctem ypaBHEHHI BTOpPOit
creneHu. Pemienue 3agau ¢ MOMOILBIO CUCTEM ypaBHEHMI BTOpoil creneHu. HepaBeHcTBa ¢ AByMst
nepeMeHHbIMU. CHCTEMBbl HEPaBEHCTB C JABYMsl IEepeMEHHbIMU. HekoTopeie npuEMBI pelieHus
CUCTEM ypaBHEHMI BTOPOM CTENEHU C IBYMs IEPEMEHHBIMU.

Apudmernueckass H reoMerpuueckas mporpeccuu. IlocnenoBarenbHocTu. OmnpeneneHue
apudmernueckoit mporpeccuu. @opmyna N-oro uieHa apudmeTnueckod mporpeccuu. Dopmyna
CyMMBI TEpBbIX N wieHOB apudmernyeckoil mporpeccuu. OmpeneneHue TreoOMEeTPHIECKON
nporpeccun. @opMmyna N-0oro ujaeHa reoMeTpUyYecKoM mporpeccuu. Popmyna CyMMbl MHEPBBIX N
YJIEHOB T€OMETPUYECKON TPOTPECCUN.

DJieMeHTbl KOMOMHATOPUKHU, CTATUCTHKU M TE€OPHU BepOSITHOCTU. [Ipumepbl KOMOMHATOPHBIX
3amau. IlepectanoBku. Pazmemenus. Couetanus. OTHOCHUTENbHAS YacTOTa CIYYaHOTO COOBITHSL.
BeposaTHOCTh paBHOBO3MOYKHBIX COOBITHIA.

Hrorooe mnopropenne kypca. Dynkumu. Kagpatueiit TpéxwieH. Kpaapatuunas QyHKIHS.
VpaBHEHUSI M HEpPABEHCTBA C OJHON MEpEeMEHHOW. YpaBHEHUS W HEPaBEHCTBA C JBYMS
nepeMeHHbIMH. ToXaecTBEHHbIE ITpeoOpa3oBanus. [Iporpeccun.



TFEOMETPUA

BexTopbl. MeToa koopauHar

IlonsTe Bexkropa. PaBeHcTBO BekTOpOB. Cl0XEHHE M BBIUMTAHHE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha 4ucio. PasnmokeHwe BEKTOpa IO JBYM HEKOJUIMHEAapHBIM BeKTOpaM. KoopaumHaTel BEKTOpA.
IIpocrenmme 3amaun B KOOpAMHATAX. Y paBHEHUs OKPYKHOCTH U IIpsAMOi. IIpuMeHeHne BEKTOpOB U
KOOPAMHAT IPU PELICHUH 3a1a4.

OcHOBHA A9 I eJ b - HAYYUTh YYalIUXCSd BBINOJHATH JEHCTBUS HaJ BEKTOpaMH Kak
HaIPaBJIEHHBIMM OTpPE3KaMH, YTO Ba)XHO I NPUMEHEHHS BEKTOPOB B (DM3MKE; [MO3HAKOMUTH C
HCIIOJIb30BAHUEM BEKTOPOB M METOJIa KOOPAMHAT IIPHU PELICHUU F'€OMETPUYECKUX 3a1a4.

BekTop onpenensercss Kak HalpaBJICHHBIA OTPE30K M JACHCTBUSA HAJ BEKTOPAaMHU BBOJATCS TaK, Kak
9TO MPHUHATO B PU3UKE, T. €. KaK JEHCTBUS C HANpaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMaHHE J10JI-
HO OBITH Y/I€JI€HO BBIPAOOTKE YMEHUM BBIMOJIHATH ONIEPALlUU HaJl BEKTOPaMU (CKJIabIBaTh BEKTOPHI
10 IIPABWJIAM TPEYrOJIbHUKA U MapajulesIorpaMMa, CTPOUTh BEKTOP, PaBHBIA Pa3HOCTHU JIBYX JAHHBIX
BEKTOPOB, a TAK)K€ BEKTOP, PaBHBIM MPOU3BEACHUIO JAHHOTO BEKTOPa Ha JJAHHOE YHCJIO).

Ha npuMepax nokassIBaeTcs, Kak BEKTOPbI MOTYT IIPUMEHATHCS K PELICHUIO0 T€OMETPUUYECKHX 3a/1a4.
JHlemoHcTpupyercs 3¢G(eKTUBHOCT, NpUMEHEHUs GopMya A KOOpAMHAT CEpeluHBbl OTpe3Ka,
paccTosiHUA MeEXAy JBYMsI 'TOUKaMH, YpPAaBHEHUH OKPY)KHOCTH U TpSIMOH B KOHKPETHBIX
reOMETPUUECKUX 3a/layax, TEM CaMbIM JIaeTCsl MpeAcTaBiIeHrue 00 N3y4eHUH FeOMETPUUECKUX PUryp
C TIOMOIIIbIO METOJOB alreopsl.

CoOoTHOLIEHUS MEKAY CTOPOHAMM U YIJIAMH TPEyroJIbHUKA.

CkansipHO€ IPOU3BEICHNE BEKTOPOB

CuHyC, KOCMHYC W TaHI€HC yria. TeopemMbl CHHYCOB M KOCHHYCOB. PelieHue TpeyroJbHUKOB.
CkansipHO€ NMPOU3BEIEHNE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUYECKHX 3a1a4ax.
OcHoOBHasa I eJb - pa3BUTh YMEHHUE YYAIIMXCSA IPUMEHATh TPUTOHOMETPUYECKUH amnmapar
IIPY PELICHUH F€OMETPUYECKUX 3a/1a4.

Cunyc u xocunyc jrob6oro yriaa ot 0 7o 180 BBoASTCS ¢ MOMOIIBIO €JUHUYHOM MOITYOKPYKHOCTH,
JIOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB M KOCHHYCOB M BBIBOJUTCS elle OJHa (Qopmyna IUIOMIAIH
TPEYroJIbHUKa (II0JIOBMHA MPOU3BEIEHHS JBYX CTOPOH Ha CHHYC yrja MEX1y HUMH). DTOT ammapar
IIPUMEHSIETCS K PEIICHHAIO TPEYTOJIbHUKOB.

CkansipHoe NpOU3BEJICHHE BEKTOPOB BBOJIUTCS Kak B (pu3MKe (MPOU3BEICHHME JUIMH BEKTOPOB Ha
KOCHHYC yIJla MeXAy HHMH). PaccMaTpuBaroTCsi CBOMCTBA CKaJPHOTO IPOU3BENCHUS M €ro
IIPUMEHEHHE IIPY PEILICHNN T€OMETPUYECKUX 3aa4.

OCHOBHOE BHHMMaHHUE CJEQyeT yJCIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPUUYECKOIO anmnapara py pelieHud FreOMETPUUECKUX 3a1a4.

JIMHA OKPYKHOCTH M ILIOIIAAL KPYra

IIpaBunbHbIE MHOTOYrOJBHUKHA. OKPY)KHOCTH, OIMCAHHAs OKOJIO IIPABHJIBHOTO MHOTOYTOJIbHUKA H
BIIMCaHHas B Hero. IlocTpoeHne mpaBUIIbHBIX MHOTOYTOJBHMKOB. JlmmHa okpyxHoctu. Ilnomans
Kpyra.

OcHoOBHasA I eJb - paclIUPUTh 3HAHUE YYaIUXCA O MHOTOYTOJIbHUKAX; PACCMOTPETh NOHATUSA
JUTUHBI OKPYXXHOCTH M IUIOINAAM Kpyra U (GOpMyIbl AJIsl UX BBIYUCICHUS.

B Hagane Tembl Aaercs OomnpeiesieHUe MPAaBUIBHOIO MHOTOYIOJIBHUKA U PACCMATPUBAIOTCSI TEOPEMBI
00 OKpYXHOCTSIX, OUCAHHOM OKOJIO IMPaBMJIBHOTO MHOTOYIOJIbHUKA M BIUCAHHOM B Hero. C moMo-
IIbI0 ONMCAaHHOW OKPYKHOCTH PEIIAIOTCA 3aJaud O IOCTPOEHUH IMPABUIIBHOIO IIECTUYIOJBHUKA U
IIPaBUWJIBHOTO 2M1-yrOJIbHUKA, €CJIA JaH PaBUIIbHbIN I1-YTOJIbHUK.

@opMyIIbl, BBIPAXKAIOIIME CTOPOHY MPABWIBHOIO MHOTOYIOJIBHHKA W PaJuyC BIIMCAHHOM B HETO
OKpPYXXHOCTH 4e€pe3 pajuyCc OINUCAHHON OKPY)KHOCTH, HCIIOJIb3YIOTCS HPHU BBIBOJE (HOPMYN JUIMHBI
OKPYKHOCTH U IUIOLAAU Kpyra. BelBoa onupaercs Ha HHTYUTUBHOE IIPEICTaBICHUE O NpEeCIIe: IIPU
HEOI'PAaHUYEHHOM YBEIMYEHUU YHCJIAa CTOPOH IIPAaBUIBHOTO MHOTOYIOJIbHUKA, BIIMCAHHOIO B
OKPYXXHOCTbB, €TI0 IIEPUMETP CTPEMUTCS K JUIMHE DTOM OKPYKHOCTH, a IUIOLIAAb - K IJIOIIAaU Kpyra,
OTPAaHUYEHHOT'O OKPYKHOCTBIO.

JABukenus

OtobOpaxenue miaockoctu Ha cebs. Ilonstue mwxkeHus. OceBas M ILEHTpajbHAass CHUMMETpPUU.
[TapamtensHbiit neperoc. IloBopor. HanoxeHus u ABUKEHUS.

OcHOBHasa 1 eJb - I03HAKOMUTh YHaLIUXCS C OHATHEM JBIKEHMSI U €r0 CBOMCTBAMH, C
OCHOBHBIMM BUJAMHU JABHKCHHUM, CO B3aUMOOTHOLICHUSIMU HAJIOKEHUN U IBUKECHUM.

JIBM>KEHUE MIIOCKOCTU BBOJUTCS Kak OTOOpa)K€HHE IUIOCKOCTH Ha ce0s, COXpaHSIOIIee pacCTOSHUE




Mexay Toukamu. IIpu paccMoTpeHnr BUJOB IBMKEHUI OCHOBHOE BHUMAaHUE YIENSAETCS TOCTPOSHUIO
00pa3oB TOUYEK, MPSAMBIX, OTPE3KOB, TPEYTOJBHUKOB MpPHU OCEBOW M LEHTPATHHONH CUMMETPHSIX,
napajyieIbHOM TepeHoce, moBopore. Ha »(@exkTHbIX npuMepax MOKa3bIBae€TCs NPUMEHEHUE
JBUKEHUM IIPU pEIIeHUH T€OMETPUUYECKUX 3a/1ad.

[lonsiTHE HAJIOXKEHUSI OTHOCUTCA B JAHHOM KYpCE€ K YMCIY OCHOBHBIX NOHSTHM. JloKa3bIBaeTcs, UTO
MOHATUSL HAJOXKEHUS M JBWDKCHHS SBISIOTCS SKBUBAJICHTHBIMHU: JII000€ HAJOKECHUE SIBIISCTCS
JBMKEHUEM IUIOCKOCTU M 00paTHO. M3ydeHne 10Ka3aTesbCcTBa HE SBISIETCS 00s3aTEIbHBIM, OJHAKO
CIIEyET PACCMOTPETDH CBA3b MOHATUI HAJIOKEHUS U IBUYKEHUS.

00 akcnomax reomerpun. becena 00 akcuomax reomerpum.

OcHOBHasdA W eJb - IaTk OoJiee TIIyOOKOE MPEACTABICHNE O CHCTEME aKCHOM TUIAaHUMETPUH H
aKCMOMAaTHYECKOM METOJIE.

B nanHOl Teme paccka3bIBaeTCsi O Ppa3MYHbIX CUCTEMAaX AKCMOM I'€OMETPUHM, B YAaCTHOCTH O
pa3MYHBIX C1I0cO0aX BBEJCHHUS MOHATHUS paBEHCTBA (QUTYP.

HavajbHble cBeleHUs U3 CTepeoMeTPUHU

[Ipenmer crepeomerpun. ['eoMeTpuueckue Tena U MOBEPXHOCTH.

MHororpaHHuKu: npu3Ma, Mnapajlesienunesa, nupaMuaa, GopMysbl JUid BBIYUCIEHUS UX 0OBEMOB.
Tena u moBepXHOCTHU BpallleHUs: LWIMHAP, KOHYyC, cdepa, map, GopMyibl JUIsl BBIYMCIECHUS HX
TIJI0IA IeH TTIOBEPXHOCTEN U 0OBEMOB.

OcHoOBHAaA 1eJb - JaThb HAYAIbHOE MPEJCTABIIEHUE O TeJaX U MOBEPXHOCTAX B IPOCTPAHCTBE;
MMO3HAKOMUTh YYalIUXcsd ¢ OCHOBHBIMHM (POpMYyIaMM JUIsl BBIYMCICHHUS IUIOLIAACH MOBEpPXHOCTEN U
00BEMOB TeTI.

PaccmoTpenne mpocTeHnX MHOTOIPaHHUKOB (IIPU3MBI, Mapajjiesenumea, TUpaMubl), a Takke
TeJ U TIOBEPXHOCTEH BpalieHus (UIMIUHApPA, KOHYyca, cepbl, m1apa) MpoBOIUTCS Ha OCHOBE HarJIsi/-
HBIX IIPEJCTAaBICHUN, O€3 MPUBJIEUEHUSI aKCHOM CTEPEOMETPUH.

IloBTOpEHuUe.
Tema 3HaHMs, YMEHNs, HABBIKH Y4ALIUXCSI

Bexkmopui

IonsiTue Bexropa YMeTh n300pakath 1 0003HA4aTh BEKTOPBI, OTKJIAIbIBATH
OT JIF000# TOYKH IJIOCKOCTH BEKTOP, PaBHBIN JaHHOMY

CroxeHne U BBIYUTaHUE BEKTOPOB 3HaTb 3aKOHBI CIIO’KEHUSI BEKTOPOB, YMETh CTPOUTH CYMMY
JBYX U Oojiee BEKTOPOB, NOIb30BATHCS PABUIOM
TpEeyroJIbHHKA, apajuienorpaMmMa, MHOTOYTOJIbHUKA

YMHOKEHHE BEKTOPOB Ha YHCIIO ¥ €70 CBOUCTBA 3HaTh CBOWCTBA yMHOKEHHUS BEKTOPA Ha YHUCIIO, YMETh
pemiats 3aga4u tuna /82-787

[IprMeHeHne BEKTOPOB K PELLIEHHUIO 33124 3HaTh, KaKOH OTPE30K Ha3BIBACTCS CPEIHEN IMHUEH

Cpenssist TUHUS Tpareuuu Tpanenuy; yMeTb GopMyIHpoBaTh U 1OKa3bIBATH TEOPEMY
0 CpellHeH JIMHUHU Tpamnelyy; YMETh pellaTh 3a/1auu TUIIa
793-798

Memoo koopounam

PasnoxeHne BekTopa 1o 2 HEKOJUIMHEAPHBIM BEKTOPaM. YMeTh IPUMEHSTh TEOPEMY O Pa3JIOKEHUH BEKTOpA I10 2

Koopaunats! Bekropa HEKOJUIMHEAPHBIM BEKTOPaM, 3HaTh IPaBUIIA IEUCTBUI HA
BEKTOpaMH C 3aJaHHBIMHU KOOPAWHATAMHU.

IIpocreiimue 3a1a4u B KOOpIUHATAX YMeTh BRIBOAUTE (POPMYITBI KOOPAMHAT BEKTOpA Uepes3

KOOPIMHATHI €70 KOHIIA ¥ HaYaTa KOOPIUHAT CepEIHHBI
OTpE3Ka, JUTMHBI BEKTOPA M PACCTOSHHS MEXKIY IBYMS
TOYKAMH, YMETh peniath 3aaauun tuna 945, 951

YpaBHEHHE OKPYXHOCTH 3HaTh U YMETh BBIBOIUTH YPABHEHNUS OKPYKHOCTU H
VYpaBHEHME MPSIMOi MPSIMOM, YMETb CTPOUTH OKPY>KHOCTb U IIPSIMBIE, 3a/IaHHBIE
YpaBHCHHUSMH pelIaTh 3a1a9u Tuma 966, 972

Coomnowenus mexcoy Cmoponamu u yenamu
mpeyzonvHuKa

CuHyc, KOCHHYC, TAHT€HC 3HaTh, KaK BBIYHUCIISETCS] CHHYC, KOCHHYC, TAHT€HC IS
yriioB ot 0 1o 180, yMeTh JOKa3bIBaTh OCHOBHOE




OcHoBHOE TPUTOHOMETPUICCKOC TOXKIACCTBO

CDOpMyJ'IBI JUTA BBIYUCJICHUS KOOPAWHAT TOYKU

TPUTOHOMETPHUUECKOE TOXKIECTBO, 3HATH (HOPMYITY st
BBIYKCIIEHHS] KOOPJMHAT TOYKH, YMETh PEIaTh 33141
trna 1013-1019

Teopema o momaan Kpyra

TeopeMma cuHycoB

Teopema KOCHHYCOB

Pemenne TPEYTOJIbHUKOB

VYmets JOKa3bIBaTh TCOPEMY O IIOIIAAN TPCYTrOJIbHUKA,
TCOPEMY CUHYCOB, TCOPEMY KOCUHYCOB; IPUMCHATL 3TH
TCOPCMBI ITPU PCHICHUM 3aaa4

CkamsipHOE pOU3BE/ICHHE BEKTOPOB

3HaTh OMpeIeNeHNEe CKAISPHOTO MTPOU3BEICHUS BEKTOPOB,
yCIIOBUE MEPIEHANKYISIPHOCTH BEKTOPOB, BhIPAXKATh
CKaJISipHOE TIPOU3BEIEHNE B KOOP/IMHATAX , 3HATh €r0
CBOICTBa, yMeTh pemiath 3aaaun tuna 1044, 1045, 1047,
1048,1050, 1051

nuna okpyscnocmu u niowads Kpyea

[TpaBUIIbHBIN MHOTOYTOJIBHUK.
OKpY>KHOCTb, OKOJIO MPaBUIILHOI'O MHOTOYTOJIbHUKA

Opr)KHOCTI), BITMCaHHAasA B HpaBI/IJ'IBHHﬁ MHOTI'OYT'OJIbHUK

DopMYIBI s BBIYUCIEHUS TUIOMIAH MPABUILHOT'O
MHOT'OYT'OJIbHHKA, €r0 CTOPOHBI U paJlyca BIUCAaHHOM
OKPY>KHOCTH

3HaTh OIpe/ielieHre NPaBUIIbLHOTO MHOTOYTOJIbHUKA,
TEeopeMy 00 OKPY>KHOCTH, OITUCAHHOMN OKOJIO TIPABHIIBHOI'O
MHOT'OYTOJIbHUKA W OKPY)KHOCTH, BIIMCAHHOH B
NPaBUIBHBIA MHOTOYTOJIBHUK; 3HATh (POPMYIIBI JJIs
BBIYKCIICHHS yTiia, VIOl U CTOPOHBI IPaBUIILHOTO
MHOTOYTOJIbHUKA M PaJiyca BIIMCAHHON B HErO
OKPYKHOCTH, YMETh HX BBIBOAUTH U MIPUMEHSATH MTPU

pemtennu 3anay tuna 1081, 1083,1087, 1094, 1098, 1100

JirHa oKpy»KHOCTH

IInomans kpyra. [1nomans Kpyroporo ceKropa

3HaTh (OPMYIIBI JUTMHBI OKPYKHOCTH U IYTH OKPY>KHOCTH,
YMETh IPUMEHSTh UX TPH PEIICHNH U 3aa4 TUIA
1111,1113, 1119; 3HaTh popMyIIBI IUIOMIAAN KPYTra U
KPYI'OBOTO CEKTOPa, YMETh IPUMEHATH UX IIPU PELICHUN
3ajgay tina 1120, 1126, 1127

[eusicenusn

TlonsiTHe nBM>KEHUS

YMeTh 00BSICHSTh, YTO TAKOE 0TOOpaKEHHE IIOCKOCTH Ha
ce0s1, 3HATh OIpE/IeNICHHEe ABWKEHHS TUNIOCKOCTH, YMETh
JIOKa3bIBaTh, YTO OCEBAsl U IEHTPAIbHAS CHMMETPHU
SIBJISIFOTCSI IBMDKCHUSIMU M UTO TIPU IBMDKEHUU OTPE30K
0TOOpaKaeTcsi Ha OTPE30K, a TPEYTOIbHUK Ha PABHBIN eMy
TPEYroibHUK, pemaTh 3aaaun tuma 1152, 1159, 1161

[TapasuienbHblil nepeHoc

IToBopor

YMeTh 00BSCHATH, YTO TAKOE MapaljIebHBIN IEPEHOC U
MIOBOPOT, AOKa3bIBaTh, YTO MapajlIeNIbHbIA EPEHOC U
TIOBOPOT SIBJISIOTCS JBIDKEHUSIMHU TTIOCKOCTH; PEIIATh
3amaun Tuna 1164, 1165, 1167, 1168

TpeGoBanus K YPOBHIO IOATOTOBKHU BbINYCKHHUKOB.

PesynbraTtel 00ydeHus mpeiactaBieHsl B TpeOoBaHMSIX K YPOBHIO MOATOTOBKU U 33JaOT
CHCTEMY UTOTOBBIX pE3yJabTaTOB OOY4EHHUs, KOTOPBIX JIOJDKHBI JIOCTUTaTh BCE ydalluecsd,
OKaHUYMBAIOIIME OCHOBHYIO IIKOJIy, U JIOCTHXXEHHE KOTOPBIX SIBISETCS OO0S3aTENIbHBIM YCIOBHUEM
MOJIOKUTENPHOM ~ aTTeCTallud y4eHMKa 3a Kypc OCHOBHOM IIKOJbl. OTH  TpeOOBaHUS
CTPYKTYpPUPOBaHbl IO TpPeM KOMIOHEHTaM: <«3HATh/TIOHUMATh», «YMETbY», «HUCIOJb30BaTh
NpUOOpETEeHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOM NESITEeIbHOCTH M MOBCEAHEBHOM xu3HW». [lpn
9TOM IOCJIEJHUE J1Ba KOMIIOHEHTA IIPEICTABJIEHBI OTAEIBHO 0 KaXKIOMY U3 Pa3AeiioB COACPKAHUS.

B pesynbprate m3ydeHus MaTeMaTMKU 9 Kjlacca yYEHUKHU JIOJDKHBI OBJIAJEBAaTh 3HAHMSIMM,
YMEHUSIMH, pa3zHOOOpa3sHBIMH CIIOCOOAMHU JAEATENIFHOCTH Kak o0IieydyeOHOro xapakrepa, Tak M
YMEHUSIMH I10 OTAEIBHBIM COAEpKaTEIbHBIM KypcaM

OO0mey4yeOHbIe yMEHHSI, HABBIKH U CIIOCOOBI JeATEIbHOCTH.



L IINIaHHPOBAHHUC H OCYLICCTBIICHHC aﬂFOPHTMquCKOﬁ ACATCIIBbHOCTH, BBINIOJHCHUC 3aJaHHBIX H
KOHCTPYUPOBAHUA HOBBIX aJITOPUTMOB;

] pemenue pa3zHoOOpazHBIX KJIACCOB 3a/ad W3 pa3zIMUYHBIX pa3jeoB Kypca, B TOM YHUCIE 3a71ad,
TPeOYIOIINX MOUCKA TyTH M CIIOCOOOB PEIICHUS;

(] WccneoBarelibekas U MPOCKTHAsl JeATeIbHOCTD, Pa3BUTHE HJEH, NPOBEICHNUE HKCIEPHMEHTOB,
00o01ieHue, MocTaHOBKa U (JOPMYIIMPOBAHUE HOBBIX 33]1a4;

] sicHOe, TOYHOE, IPaMOTHOE HW3JI0KEHUE CBOMX MbICIEH B YCTHOM W NHCBMEHHOM peuw,
WCIIOJIb30BAHUE PA3IMYHBIX SI3bIKOB MAaTEMATHUKH (CIOBECHOTO, CHMBOJIAYECKOIO, T'PauuecKoro),
CBOOOIHBIN MEPEX0JI ¢ OJHOTO SI3bIKA Ha APYrOH IS WIUTFOCTPAIIUH, HHTEPIPETALIUH, apTyMEHTAI[U!
U 10Ka3aTeJIbCTBa;

'] TpOBEICHHUE JOKA3ATEIIBHBIX PACCYXKICHUM, apryMeHTAllUM, BBIJBHXKCHUE THIIOTE3 W UX
000CHOBAHHUE;

[ MOHWCK, CHCTeMaTu3alus, aHadu3 M Kjaccuukanus HHPOpMAIUM, HCIOJIb30BaHUE
pa3zHooOpa3HbIX MH(OPMALMOHHBIX HMCTOYHUKOB, BKJIIOYas y4eOHYIO M CIPABOYHYIO JIUTEPATypy,
COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHO-JIOTUN

B pe3yabTate uzyueHum ajredpbl y4eHUK T0JKEH
3HATL/IIOHUMAThH

® CyIIECTBO TOHATHS MaTEMaTHYEeCKOTO  JOKa3aTelbCTBA, MPHUMEPHI  JTOKA3aTEJIbCTB;
CYIIECTBO MOHATHS aJITOPUTMA; IPUMEPHI ATOPUTMOB;

® KaK UCHOJIB3YIOTCSI MaTeMaThdeckue (POpMyIbl, ypaBHEHHS M HEPABEHCTBA; MPUMEPHI UX
TIPUMEHEHHUSI JIJIS1 PEIICHHS] MAaTeMaTHYEeCKUX U MPAKTUYECKUX 3a]1a;

® KaK MaTeMaTUYeCKH OMpeiesieHHbIe (YHKIIUM MOTYT ONHUCHIBATh PEabHBIE 3aBHCHUMOCTH,
MIPUBOIUTH IPUMEPHI TAKOTO OTIMCAHNS,

® KaK TMOTPeOHOCTH TIPAKTUKH TIPUBEIM MaTEMAaTHYECKyl0 HayKy K HE0O0XOJAUMOCTH
paciIupeHus TOHATHUS YHCIIa;

® BCPOATHOCTHBIM XapakTep MHOTHUX 3aKOHOMEPHOCTEH OKPYXKAIOUIEro MHpa; MPUMEpPHI
CTATUCTUYCCKUX 3aKOHOMEPHOCTEH M BBIBOJIOB;

® CMBICI HJCAIM3alMM, T[O3BOJIAIONIEH pelarh 3aJayd peajbHOW JEHCTBUTEIHLHOCTH
MaTeMaTHYECKMMHU METOIaMH, PUMEPBI OITMOO0K, BOSHUKAIOIIHNX TIPH HICATU3AIIH;
yMeTh

® COCTaBJATh OYKBEHHBIC BBIpOKCHUS M (OPMYJIBI IO YCIOBUSAM 3ajad; OCYIIECTBIATH B
BBIpQKEHUSAX U (opMysiax YHCIOBBIE IOJACTAHOBKHM MW BBIMOJHATH COOTBETCTBYIOIINE
BBIYUCIICHUS, OCYIIECTBJISITH IOJICTAHOBKY OJHOTO BBIPKEHUS B JIPYroe; BBIpAKaTh U3
(hopMys1 OJIHY IEPEMEHHYIO Yepe3 OCTaIbHBIE;

e BEINOJIHATH OCHOBHBIE NEMCTBHUS CO CTEIEHSIMH C IIE€JIBIMU MOKAa3aTeNIMH, C MHOMOYWIEHAMH U
¢ anreOpanvecKUMH JpOoOsSMH; BBITTOIHATH PA3JI0KEHUE MHOTOWICHOB HA MHOYKHUTEIIH;

® BbIIIOJIHATH TOXICCTBCHHBIC Hp606p330BaHI/I${ paluOHAJIbHBIX Bpra)KeHHﬁ;
IIPpUMCHATDH CBOMCTBA apI/I(bMeTI/I‘leCKI/IX KBaJApaTHbIX KOpHefI JJIs1 BBIYMCIICHUA 3HAYCHUH M
HpeO6p330BaHHﬁ YU CJIOBBIX BBIpa)KeHHﬁ, COACPpIKAIINX KBaJIpaTHLIC KOPHH;

pelaTh JUHEWHbIE, KBaJpaTHbIE YPABHEHUS M PALMOHAJIbHBIC YpaBHEHMS, CBOJILUECS K
HUM, CUCTEMbl JIByX JIMHEHHBIX YypaBHEHHUH U HECJOXKHbIE HEIMHEHHBIE CHCTEMBI;
pelaTh JTMHEWHbIE U KBAJApaTHbIE HEPABEHCTBA C OJHOM EPEMEHHON U UX CUCTEMBI;

e pemiaTh TEKCTOBbIE 3a/aud ajireOpauyeckKuM METOJO0M, HHTEPIpEeTUpOBaTh MOITYy4YEHHBIN
pe3yabTar, MPOBOAUTH OTOOp  pemieHuil, wucxond u3  (OPMYIMPOBKM  3a]lauu;
n300pakaTh YMCIIa TOYKAaMH Ha KOOPJMHATHOM MPSMOI;

® OIpEAeATh KOOPANHATBI TOUKU TUNIOCKOCTH, CTPOUTH TOUKH € 3aJaHHBIMU KOOPIUHATAMU

¢ 1300pakaTh MHOXKECTBO PELICHU JIMHEHHOT0 HEpaBeHCTBA,

® pacro3HaBaTh apU(PMETHUECKHE U TEeOMETPUYECKHE NPOTPEeCcCHd; pellaTh 3aJaud C
npUMeHeHHeM (OPMYIIbI OOIIEro YWieHa U CyMMBbl HECKOJIBKUX MEPBHIX WICHOB;

® HaxXOAWUTh 3HauUeHUs (QPYHKLNH, 3alaHHON PopMyIoif, Tabiuiel, rpad)uKoOM IO ee apryMeHTy

® HaXOJWTh 3HAUEHHE apryMEHTa M0 3HAYEeHUI0 (PYHKIUH, 3aJaHHOI Irpa)uKOM WM TaOJIUIIeH;



® OIpenensiTh CBOHCTBA (YHKIHMH MO ee rpaduky; MpUMEHSTh rpaduyeckue NpeicTaBICHUs
MIPU PELICHUU YPaBHEHUH, CUCTEM, HEPAaBEHCTB;
® ONUCHIBATh CBOMCTBA M3YUYEHHBIX (DYHKIIHIA, CTPOUTH UX I'PadHKH;
UCIOJIb30BATh MNPUOOpPeTeHHbIe 3HAHWS M YMEHHS B HPAKTHYECKOH [1eATeJbHOCTH M
MOBCEHEBHOM KM3HM JJI51:
® BBINIOJHEHUSI pacueToB MO (OpMysaM, COCTAaBICHUS (OPMYJ, BBIPAKAIONIUX 3aBHCUMOCTH
MEXJy peaJbHBIMH BEIUYMHAMH; HAXO0XJICHHS HYXHOW (opMyasl B CHpPaBOYHBIX
Marepuaniax;
® MOJCTUPOBAHUS TPAKTUYECKUX CHTYallMd W HCCIEJOBAHUU TOCTPOSHHBIX MOJENeH ¢
WCTIOJIb30BAHMEM amIapara ajreOphl; OMUCAHUS 3aBHCUMOCTEH MeEXIy (U3HYECKHUMHU
BEeJIMYMHAMH  COOTBETCTBYIOIIMMH  (OpMYylTaMH  TIPH  HCCICAOBAHUH  HECIIOKHBIX
MPAKTUYECKUX CUTYaIlMi{; WHTEpIpeTalud TpapuKoB pEaNTbHBIX 3aBUCHMOCTEH MEXIy

BEJTMYMHAMH;
B pe3yabTare u3yueHHH reOMeTPUM YYEHUK JI0JI7KEH

3HATH

. [Tonsitne Bextopa. IlpaBuino cnoxkenue BekTopoB. OnpezeneHue CUHyca KOCUHYca, TAHT€HCa,

KOTaHreHca. TeopeMy CUHYCOB U KOCHHYCOB. PemieHue TpeyroinbHUKOB. COOTHOIIEHUE MEXIY
CTOPOHAMHU M yIJIaMH TpeyrojibHUKa. OrmpeneneHne MHOroyrojibHuKa. PopMysbl JJIUHBI
OKPY)KHOCTM M IuIomanu Kpyra. CBoiicTBa BIMCAHHOM M ONUCAHHOW OKPYKHOCTH OKOJIO
MPaBMWJIBHOTO ~ MHOTOYyrojbHuka. lloHsTHEe JBUMXKEHHS HAa IJIOCKOCTU:  CHUMMETpUS,
napauieNbHbIN epeHoc, MOBOPOT.

yMeThb:

J [IpumeHsTh BEKTOpa K peLIeHHI0 MNpocTedmmx 3aaad. CkiaaelBaTh, BBIUUTATh BEKTOPA,
YMHOaTh BEKTOp Ha uwucio. Pemarh 3agaum, mpuMeHss TEOpeMy CHHyca M KOCHHYca.
[IpuMeHSTh anropuT™M peleHus IPOU3BOJIbHBIX TPEYTOJIBLHUKOB MPU pElIeHUH 3a1ad. Pemars
3aJaud Ha TnpuMeHeHue GOopMya - BBIYUCIEHUE IUIOMIAed M CTOPOH MPaBUIIbHBIX
MHOTOYTOJIbHUKOB. [IpUMEHSITh CBOWCTBAa OKPY)KHOCTEH MpW pemeHun 3anad. CTpouTh
MIPaBUJIbHBIE MHOTOYTOJIBHUKH C MTOMOIIBIO HUPKYJIS U JIMHEUKH.

CIOCOOHBI PeliaTh CJAeAYIIIHe ) KU3HEHHO-TIPAKTHYECKHe 32/1a4M:

. CamocTodaTenbHO MpUOOpeTaTh M MPUMEHATh 3HAHMS B Pa3IMYHBIX CUTyalMsX, paboTaTh B
rpynmnax, apryMeHTHpOBAaTh M OTCTAaWBAaTh CBOIO TOYKY 3pPEHUS, YMETh CIIyIIAaTh JPYrUX,
U3BJIEKaTh YueOHYI0 HH(OpPMAIMIO HAa OCHOBE COIIOCTAaBUTEIBHOIO aHalin3a OOBEKTOB,
M0JIb30BATHCS MPEAMETHBIM YKa3aTeJleM SHIUKIONEANN U CHPABOYHUKOM JUISI HAXOXKIACHHS
nH(pOpMalLIUK, CaMOCTOSTENIbHO JEHCTBOBATh B CUTYAI[MM HEONPEAECNEHHOCTU IMPH PELICHUU
aKTyaJIbHBIX JJI HUX MPOOJIeM.

HOPMBbI OIIEHKY 3HAHUI, YMEHUI 1 HABBIKOB YUAIIIUXCSH
IO MATEMATHKE.

Onwupasch Ha 5TH HOPMBI OLIEHKH, YYUTEIb OLIEHUBACT 3HAHUS, YMEHMS U HABBIKHM Y4aIUXCS
C YY€TOM UX UHIUBUAYAIBHBIX 0COOEHHOCTEH.

Cogepxanne U 00beM MaTepuala, MOJUIeKAIIEro MPOBEPKE, OMPENeNseTCs MPOrpaMMoil.
[Ipu npoBepke ycBOEHHUs MaTepHalla HY>KHO BBISBJISAThH MOJHOTY, IPOYHOCTh YCBOCHUS ydallUMHUCA
TEOPUU U YMEHUS IIPUMEHSTh €€ Ha MPAKTHKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaLUsIX.

OchosHviMu popmamu nposepku 3HAHULL U YMEHUU, YYaujuxcs no Mamemamuxe s61s0mcsl
NUCbMEHHAs KOHMPONbHAL paboma u YCmHbIl ONpoc.

Onenka oTBeTa yd4allMXcsi IPU YCTHOM M IHCBMEHHOM OIPOCE NPOU3BOIAUTCS IO
NATHOANIIBHON CHCTEME.

Y4uTenp MOXKET NMOBBICUTh OTMETKY 32 OPUTMHAJIBHBIM OTBET HA BONPOC WM OPUTMHAIBHOE
pELIEHNE 3a1a4, KOTOPbIE CBUJIETENILCTBYIOT O BBICOKOM MaT€MaTHYECKOM Pa3BUTUHU y4allerocs, 3a
perieHue OoJiee CI0KHOM 3a/1a4M UM OTBET Ha OoJiee CIOXKHBIN BOIIPOC, MPEATI0KEHHBIE yyaleMycs
JOTIOJTHUTENBHO NOCIIE BBIIIOJIHEHUS UM 3aJaHMSL.

HToroBeie OTMETKH (3a TEMY, YETBEPTb, KypC) BBICTABISIOTCS MO COCTOSHMIO 3HAHWU Ha
KOHeII Tara 00y4eHus: C y4eTOM TEKYLIHMX OTMETOK.



OneHKa yCTHBIX OTBETOB YYaIUXCS.

OTBeT OlIeHNBAETCsl 0TMETKOI «5», eC/IH YYeHUK:
¢ T[IOJIHO pAacKpbUl COJepKaHWE Marepuaiga B o0beMe, MPEeayCMOTPEHHOM MPOrpaMMON U
Y4EOHUKOM;
¢ U3JI0KMJI MaTepuall TPAaMOTHBIM SI3BIKOM B OIPENEIIEHHOW JIOTHYECKOH MOCIeI0BATEIbHOCTH,
TOYHO UCTIOJIB3YSI MATEMaTUYECKYIO0 TEPMUHOJIOTHIO U CHUMBOJIHKY;
¢ [IPAaBUJIBHO BBITIOJIHWII PUCYHKH, YEPTEIKH, Tpa(UKH, COMYTCTBYIOIIUE OTBETY;
¢ T[I0KaszaJ yMEHHE WLIIOCTPUPOBATh TEOPETUUECKHE TIIOJIOKEHUSI KOHKPETHBIMU IPHUMEpPaMH,
HNPUMEHSATH X B HOBOW CHTYAIIMHU TP BBITIOJIHEHUH MPAKTUYECKOTO 3a1aHMs;
¢  [POJACMOHCTPHPOBAT  YCBOGHHE  paHee  M3YYECHHBIX  CONYTCTBYIOIIMX  BOIPOCOB,
cOPMUPOBAHHOCTh U YCTOMYMBOCTD MCIIOJIB30BAHHBIX IMPH OTBETC YMCHUN M HABBIKOB,
¢ OTBEYAJI CAaMOCTOSATEIBHO 0€3 HABOISIINX BOIPOCOB YUUTEIS.
¢ Bo03MOXHBI OZlHA — JIB€ HETOYHOCTH IPH OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB WA B
BBIKJIaJIKaX, KOTOPbIE YYSHHK JIETKO UCTIPABHII TI0 3aMEUAHHUIO YIUTEIIS.

OTBeT oLeHNBAETCS 0TMETKOM «4», €CITH OH YIOBJIETBOPEH B OCHOBHOM TPEOOBaHUSIM Ha
OTMETKY «5», HO TIPY 3TOM MMEET OJINH U3 HEJOCTATKOB:
¢ B U3JI0)KCHUU JIOTYIIEHB HEOOIIBIIHE TPOOEITBI, HEe HCKa3UBIINE MATEMATHYECKOTO COJECP KaHUS
OTBETA, UCIPABJICHHBIC TI0 3aMEYAHUIO YIUTEIIS.
¢ JIONYIICHBI OMMOKH WK 00Jiee BYX HEJ0YETOB IPH OCBEIIEHHH BTOPOCTETICHHBIX BOITPOCOB WIIH
B BBIKJIAJIKaX, KOTOPBIE YICHUK JIETKO MCIIPABHJI 110 3aMEUAHHIO YUUTEIIS.

OTtMmeTKa «3» CTABUTCH B CJIEIYIOLINX CJAYyqasX:
¢ HEMOJIHO WJIM HETOCIEI0BAaTeIbHO PACKPBITO COJIEp)KaHWE MaTepuaia, HO I0KazaHo oOrmiee
MMOHWMaHHUE BOTPOCA W MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC ISl AIBHEHIIETO YCBOCHHUS
MpOrpaMMHOTO MaTepuaia (omnpeaeneHHble «TpeOoBaHMSIMH K MaTEeMaTHYECKOW TOATOTOBKE
YUaIIUXCS).
¢ UMENNCh 3aTPYAHEHHS WM IOMYIIEHBI OMMOKHM B ONpPENCNCHUU TMOHATHH M, MCIOJIb30BAHUU
MaTeMaTH4ecKO TEPMUHOJIOTUH, 4YepTeXkaX, BBIKIAJKaX, HCIPABICHHBIE MOCIE HECKOJIBKHX
HaBO/ISIIIUX BOIIPOCOB YUHTEIIS;
¢ VYYCHHK HE CIpaBWJICA C NPUMEHEHHEM TEOPHHM B HOBOW CHUTyalluM TIPH BBINOJIHEHUH
MPaKTHYECKOTO 3aJaHus, HO BBINOJHWI 33/IaHHUS OO0S3aTENBHOTO YPOBHS CIIOXHOCTH IO JTaHHOMN
TeMe;
¢ TIpY 3HAHUM TEOPETUYECKOTO MaTeprala BhIABICHA HEJOCTATOYHAS CHOPMUPOBAHHOCTh YMEHUH H
HAaBBIKOB. HMEIUCh 3aTpPyJHEHUS WJIM JONYIICHbl OIMOKM B ONIPEACICHUHM IOHATHH W,
UCIIOJIb30BAaHUM MAaTEMaTH4YeCKOW TEPMHMHOJIOTHH, YepTeXaxX, BBIKIAJKaX, HCIPABICHHBIC IOCIE
HECKOJIBKUX HaBOSIIMX BOIPOCOB YUHUTEIIS;
¢ YVYYCHHK HE CHpaBWICA C MPUMEHEHHEM TEOPHHM B HOBOM CHTyallud TIPH BBIOJHEHUH
NPaKTHYECKOTO 3aJaHus, HO BBINOJHWI 33/aHHUS O00S3aTENFHOTO YPOBHS CIIOKHOCTH IO JaHHOU
TeMe;
¢ TIpY 3HAHUM TEOPETUYECKOTO MaTepHala BhISABICHA HEJOCTATOYHAs C(OPMUPOBAHHOCTh YMEHUH U
HaBBIKOB.

OTMmeTKa «2» CTABUTCH B CJIEAYIOIIUX CIy4asax:

® HE PAaCKPHITO OCHOBHOE COJIEp)KaHHE YIeOHOTO MaTepuaia;

e 00Hapy)XeHO HEe3HAHHE WIHM HEMOHMMAaHHE YYCHUKOM OoJIbIIe Win Hanbosee BaKHOW 4acTH
y4eOHOTrO Marepuasa; JOMYIIeHbl ONIMOKH B OINpPEICTICHUM TMOHSTHH, TPH HCIOIb30BaHUU
MaTeMaTH4ecKOi TEepPMUHOJIOTHUH, B PUCYHKaX, 4epTekax WM Tpadukax, B BBIKIaJIKax,
KOTOpBIE HE UCTIPABJICHBI IOCJIE HECKOJIBKIX HABOSIIMX BOIIPOCOB YUHTEIIS.

OueHka NuCbMEHHBIX KOHTPOJIbHBIX Pa00T y4Yaluxcs.

OtMeTKa «5» cTaBUTCS B CJIEYIOIIMX CAy4YasaX:

paboTa BBIMOJIHEHA TIOMHOCTBIO. B JIOTUYECKHX PACCYKICHHSX U OOOCHOBAaHUSAX HET
MpoOeoB W OMIMOOK; B PEIICHHH HET MaTeMaTUYeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTH,
OTIMICKA, HE SIBIISIONIASCS CIIEJCTBIEM HE3HAHUS UM HETIOHUMAaHMs yueOHOTO MaTepHana);

OTMeTKa «4» cTaBUTCS, €CJIN:

paboTa BBITIOTHEHA TOJHOCTHIO, HO OOOCHOBAHHWS INAroB PEIICHHUS HEIOCTATOYHBI (eciu
yYMEHHsI 000CHOBBIBATh PACCYKICHUS HE SBJISUTUCH CIIEITUAILHBIM 00BbEKTOM IIPOBEPKH );



JIOTyIIIeHa OJfHa OIIMOKa WM ABa-TPU HEJOYETa B BBIKJIAJKAX, YepTekaxX WM rpadukax
(ecnm 3T BUIBI PAOOTHI HE SIBIISUTUCH CIIEHUAIBHBIM 00OBEKTOM IPOBEPKH );

OtMeTKa «3» CTaBUTCS, €CIIU:

JOTyIIeHbI 0oJiee OAHOM OMMOKH Ui 0oJiee BYX- TPEX HEJJOYETOB B BHIKIIA/IKAX, YEPTEkKaAX
WM rpaduKa, HO yJalluics BiajeeT 00s3aTeIbHBIMU YMEHUSAMH IO TIPOBEPSEMON TEME.

OTMeTKa «2» CTAaBUTCS, €CIIU:

JOMYIIEHbl ~ CYIIECTBEHHBbIE  OIIMOKM, TOKa3aBIIME, YTO YYAIIMHCS HE  BIIAJEET
00s13aTeIbHBPIMU 3HAHHMSIMU TI0 JAHHOM TeMe B TIOJTHOM Mepe.

KoHTposabHas uin npoBepovHas padora (u3 5-6* 3aganmuii)

«5» - 3a 5 3aJaHNI BEPHO BBIIOJHEHHBIX.

«4» - 3a 4 3amanus

«3» - 3a 3 3a7aHus

«2» - MCHEE TPeX ,

€CITM YJaIIUKCsl BBITIOJHSAET 6%, TO OH OLIEHUBAETCS OTAEITHHO.

Tectbl

«5» - 90-100%

«4» - 75-80%

«3» - 55-70%

«2» - 50% u menee

. YCTHO (110 KapTO4YKaMm)

«5» - IpaBUJIbHBIE OTBETHI HAa BCE BOIIPOCHI.

«4» - Ha OCHOBHOM BOIIPOC OTBET BEPHBIH, HO Ha JIOTIOJHUTENbHBIE HE OTBETUII UJIH JIOTYCTHII
OLINOKY.

«3» - 3aTPYTHUIICS, TAJT HE TTOJIHBIA OTBET, OTBEYAJ HA JOTIOJHUTEIBHBIE BOTIPOCHI.

«2» - HE 3HAET OTBET U Ha JOTIOJHHUTEIBHBIC BOTIPOCHI OTBEYAET C TPYIOM.

B Tteuenme rojJja BO3MOXHO BHCECCHHEC KOPPCKTHB B KaJ'IeH,I[apHO'TeMaTI/I‘ICCKI/Iﬁ IJ1aH,
CBSI3aHHBIX C OOBEKTUBHBIMHU IMpUIrUHAMH.



KAJIEHJAPHO-TEMATUYECKOE INTAHUPOBAHMUE 110 MATEMATHUKE B 9 KJIACCE

(Konuuecmeo uacos no npeomemy: 204 gaca roji, 6 4acoB B HEJIEINIO)

Jara
Ne IPOBEACHUA TpeGoBaHusl K yPOBHIO IOATOTOBKHU
Tema ypoxka DJIeMeHTHI COJAePKAHUS YPOKa
ypoka Ypoka o0yuarommxcs
1o ia"ny | pakTuuecku
[ToBTOpPUTH pereHue KBaJPaTHBIX
1-2 BBonHOE noBTOpEHue ypaBHEHUH, HETIOJTHBIX KBaJPaTHBIX
YpaBHEHUH, pa3I0oKeHHWEe MHOTOWIEeHa Ha
MHO>KHUTEJIH, PEILIEHUE HEPABEHCTB
3 [ToBTOpEHME. Knaccudukanus TpeyrojpHUKOB MO TpeM | 3HaTh: KilacCU(PUKAIMIO TPEYroJbHHUKOB IO
TpeyronbHUKH. CTOpOHaM. TpeM cTopoHaMm; (GOpPMYIMPOBKY Tpex
DneMeHTbI TPEYroJbHHKA. [Ipu3Haky | IpU3HAKOB  PaBEHCTBA  TPEYTOJbHUKOB;
paBEHCTBA TPEYTrOJbHUKOB. [IpAMOYToOJIbHBIN | CBOMCTBA paBHOOEIPEHHOTO 51
TpeyronbpHUK. Teopema [Tudaropa. MPSAMOYTOJIBHOTO TPEYrOJIbHUKA.
YMeTh: MNPUMEHSTHh BBILIENEPEUNCIICHHBIE
GbakTel TNpU  pEelIEHUH TEeOMETPUUYECKHUX
3a[1a4; HaXOJUTh CTOPOHBI MPSIMOYTOJIBHOTO
TpeyrojpHuKka o teopeme [Iudaropa.
4 [ToBTOpEHwMeE. [Tapannenorpamm, ero CBOWCTBa W | 3HATh: KJ1acCU(DUKAITHEIO
YeTbIpexyroibHUKH. npu3Haku. Bujpl mapaiuienorpaMMoB U HMX | MapajuiesorpaMMOB; OIIPEIeIeHNe
CBOMCTBAa M TMpHU3HAKU. Tpameuus, BUIbI | TapajuieIorpamMmma, pomoa,
Tparnenuii. MPsIMOYTOJIbHHUKA, KBa/IpaTa, TParelnH.
Ymetb: ¢GopMyaHpoBaTh UX CBOWCTBA H
MPU3HAKY; IPUMEHATD oTpe/eNeHus,
CBOMCTBa W MPHU3HAKU MPH PELICHUM 3a]ay;
M300paxkaTh YEPTEXK MO YCIOBUIO 3aJaUH.
Oynkuus. O6macth [ToBTOpUTE OTIpeneneHue pyHkuuu, rpaduka | 3Hath ompeneneHue (QGyHKIMH, Trpaduka
5-7 onpeneNeHus u byakuuu. Yuuth ydanuxcs Haxoautb OO® | dyHKuuu
o0nacTh 3HAYCHUI u O30 YnMerb Haxoautb OOD u O3D
GbyHKIMH
W3yunth 1 3akpenuTh CBOWCTBAa (YHKIMH; | 3HaTh  OMNpeleNeHHe Hyaed  (YHKIHH,
8-9 CoiicTBa GyHKIHI BBISICHUTH, KaKHUMH CBOWCTBaAMHU 00NamaeT | Bozpactaromiei (yobiBaromiei) GyHKIuu

paHee u3ydeHHble (PYHKIUU

YMmerb mo rpaduky OMHCHIBATH CBOICTBa




KOHKPETHOW (PYHKIHH

KBagpartHslii TpéxdiieH

BBectu nonsTHe KBAaJpaTHOIO TPEXWICHA U

3HaTh OMMPCACIICHUA KBaaApaTHOIO

10-11 U €ro KOpHU €ro KOPHEH; 3aKpeNuTb YMEHMS PEIICHUS | TPEXWICHA, €r0 KOPHS
KBaJIPaTHBIX YPABHEHUN YMerb  BBLACHATH  NOJHBIA  KBajpar
JIBY4IE€HA; HAXOJIUTh €r0 KOPHU
12-14 | Pa3znoxenue Joka3zarb TEOpEMY 0 pasnokeHuu | 3HaTh CIOCOOBI PA3JIOKEHUSI HA MHOKHUTEIN
KBaJIpaTHOTO KBaJIpaTHOTO TPEXWIEHa HAa MHOXHUTEIU U | MHOTOUYIEHA
TpEXusieHa Ha 3aKpenuTh €€ BBIBOJBI IPU pEUICHUM | YMETh  pacKiajblBaTh Ha  MHOXKUTEIU
MHOKUTENN yIpaKHEHUH; 3aKpETUTh HaBBIKM | KBaJIpaTHBIN TPEXUIEH
COKparnieHus apooei
dynxuus y = ax?, eé Bsectn OIIPENICIICHUE KBaJIpaTU4HON | 3HaTh OIpeIeIICHrE KBaJpaTUYHON
15-17 rpaduk u cBoiicTBa dynKImE, paccMoTpeTs rpaduky y = ax® u y | GyHKIME 1 €8 cBOiicTBa
= — ax’? ¥ UX CBOWCTBA; Pa3BUBATh HABBIKH | YMETh CTPOUTH rpaduKu (pyHKIMH
YTEHUs TPAQHUKOB U MX IIOCTPOCHUS y=ax’ u y=—
PaccmoTpers  nmpyrue yacTHble ciaydad | YMeTb CTpouTh Tpaduku QYHKIMHA C
KBaIpaTUYHOM  (QYHKIMM W HAY4YMUTh | IOMOILIBIO MAPAJIENBHOTO MEpeHoca BIOJb
I'paduku pynkumii YYalIUXCcsi CTPOUTHh TpaduKH, HMCHOJIB3YS | OCeH KOOpAWHAT
18-20 y=ax*+nmu mabsoHsl  mapaboibl;  BBIpabOTaTh Y
y = a(x — m)? yYaluxcs HaBBIK IOCTPOCHUS TpaduKOB
byHKIMIH; pacIIupUThH BBIBO/IbI 0
npeoOpazoBaHusIX rpadUKOB KBaIpPaTHIHON
GyHKIUN U181 JTIFOOBIX (QYHKITUT
[TocTpoenue rpaduka PaccmoTtpets MOCTPOCHUE rpaduka | 3HaTh aNTOPUTM TIOCTPOCHUS T'paUKOB
21-24 KBaJIPaTUIHOM KBQJIpaTHYHOM  (YHKIMM W  HAYYUTH | KBAQJAPATUYHON (YHKIIHH
byHKIMU yUYalIuXcs HAaXOAWTh MO TpaduKy 3HAUCHUE | YMETh CTPOUTh TpaduKU KBaJApaTHUYHBIX
byHKIMH u 3HaYEHUE aprymeHTa, | (PyHKIIMI ¥ OMUCHIBATh CBOMCTBA (DYyHKUIUN
MIPOMEXYTKOB BO3pacTaHus U YOBbIBaHHUS
byHKIMN
25 KounTpoubHas padora BoisiBUTH cTeneHb YCBOGHHUS yYallUMHUCS
Ne 1 mo Teme U3Y4YEHHOTO MaTepuaia
Beectu mnonsTHe creneHHOM (yHKuMU C | 3HATh CBOICTBA CTENEHHON QYHKIMU
HaTypaJIbHBIMM TOKa3aTelsiMu. PaccMOTpeTh | YMETh NPUMEHATH CBOMCTBA CTENEHHOMN
26-28 Oyuknusa y = X" CBOWCTBAa JaHHOW (YHKIMH C YETHBIM W | YHKIMM TIpU  CpPaBHEHHM  CTEINEHEH,

HEYETHBIM IOKa3aTelsIMU

UCMOJb30BaTh  rpauk  (yHKIMH  TIpH
peLeHNN

HOBTOpI/ITB OIPCACIICHUC KBaapaTHOI'O

3HaTh OIPCACIICHUC KOPHS N-oi1 cTeneHu




29-31

Kopens n-oii crenenun

KOpHS U3 4uClla a, BBECTH MOHATHE KOPHSA N-
O cTeneHr U apu(METHUECKOTO KOPHS N-0i
CTEIICHU

YMETh BBITOJHATH ACUCTBUS C KOPHAMHU N-
Ol cTerieHu

JpoOHo-nrHelHHas

Paccmotpets IIOCTPOCHHE rpaukoB

YMeTn HaxXoJuThb aCHUMIITOTBI FI/IHep6OJII)I u

32 byHKIMS 1 e€ JIpOOHO-TMHEWHBIX (PYHKITHIA CTPOUTH rpauk OpOOHO-TMHEHHON
rpadux GyHKIMN
Crenens c BBectu noHATHE CTENEHU C pallMOHAIBHBIM | YMETb BBITOJIHATh npeodpa3zoBaHus
33 paloHaIbHBIM HoKa3zaresiem BBID@KEHUH, COJepXKallluX  CTEHNeHb C
[I0Ka3areaemM paloHaIbHBIM MOKa3aTeIeM
34 KonTpouabHnas padora BbIABUTE cCTENEHb YCBOCHMS YYAIUMHCS
Ne 2 o Teme M3Y4EHHOTO MaTepuaia
35 [TonsaTHE BekTOpA, Bextop. JlnmHa ~ Bekropa.  PaBeHcTBO | 3HaTh: ompelelnieHHe BEKTOpa M PaBHBIX
PaBEHCTBO BEKTOPOB. BeKTOpoB. KosinHeapHbie BEKTOPHI. BEKTOPOB.
YMeTh: 0003Ha4YaTh U N300pakaTh BEKTOPBI,
n300paxaTh BEKTOP, PaBHbIM JTaHHOMY.
36 CyMMma IByX BEKTOPOB. Clo)keHue BEKTOPOB. 3aKOHBI CJIOKEHUS. | 3HATh: 3aKOHbI CIIOKEHHUS, OIpPEIEICHUE
3aKOHBI CIIOXKCHHUSL. [TpaBuiio TPEYTrOJIbHUKA. IIpaBmiio | CyMMBI, IPAaBHJIO TPEYrOJbHUKA, IPaBUIIO
napauiesIorpaMMa. napasuIeIorpaMma.
YMeThb: CTpOUTH BEKTOP, pPaBHbIA CyMMe
JIBYX  BEKTOPOB, HCIOJb3yd IIpaBHIIa
TPEYrOJIbHUKA " napasulenorpamMma,
(GOpMyNIHpPOBATH 3aKOHBI CI0KEHHUS.
37 CymMa HECKOJIBKUX [TpaBmi10 MHOTOYrOJIBHUKA 3HaTh: IMOHATHE CYMMBI JBYX M Ooiiee
BEKTOPOB BEKTOPOB.
YMeTh: CTPOUTH CyMMYy  HECKOJIBKUX
BEKTOPOB, UCTOJIb3Ys IIPABUJIO
MHOT'OYT'OJIbHUKA.
38 Brrunranue BEKTOpoOB Paznocts IBYX BEKTOPOB. | 3HaTh: NMOHATUE PA3HOCTH JIBYX BEKTOPOB,
[IpoTHBOIIOJIOKHBIE BEKTOPHI. IIPOTUBOIIOJIOKHOTO BEKTOPA.
YMEThb: CTPOUTH BEKTOP, PaBHBIA Pa3HOCTH
JIBYX BEKTOPOB, JIByMsl CIOCOOaMHU.
39 YMHOX€EHNE BEKTOpa YMHOXeHHEe BekTopa Ha uucio. CpoiicTBa | 3HaTh: ONpENEIEHUE YMHOXKEHHS BEKTOpa
Ha 4YHCII0 YMHOXKEHUS. Ha YHCJI0, CBOMCTBA.

YMerTb: (opMynupoBaTh CBOMCTBA, CTPOUTH
BEKTOP, paBHBIN IIPOU3BEIEHUIO BEKTOpA Ha
YHCJI0, UCIIOJIb3YSl ONIPEAETICHHE.




40

Cpennsist TuHUS

[lonsiTne  cpemHel  JIUMHUM  TpaleLuu.

3HaTb: ONIpENEIIEHUE CpeAHEH  JIMHHUU

Tpalnenuu Teopema o0 cpeHeN TMHUM TPAIICIUH. Tpanenuuu.
IToHMMAaTh: CYIIECTBO TEOPEMBI O CPEAHEHN
JUHUMA Tpameuud W aJITOPUTM PpelICHUs
3a]1a4 ¢ IPUMEHEHHUEM ITON TEOPEMBI.
41-42 | llpumeHEHUE BEKTOPOB 3aauy Ha IPUMEHEHUE BEKTOPOB YMeTs: pemarb IIpOCTEHIINE
K pELICHHUIO 3a/1a4 reoMeTpUUYECKUEe 3aJaud, OINMpasch Ha
U3YYEHHbIE CBONCTBAa BEKTOPOB, HAXOIUTh
CPEIIHIOI JIMHHUIO Tpaleluuu MO 3aJaHHbIM
OCHOBAHMSIM.
43 1.AHanM3 TUOUYHBIX OLINOOK. 3HaThb W TOHUMAaTh: CYIIECTBO JIEMMBI O
Pasnoxxenue Bexktopa 2.Koopnunatel BekTopa. JlaMHa BeKTOpa. | KOJUIMHEAPHBIX BEKTOpaX M TEOPEMBI O
0 IBYM Teopema 0 pa3noKeHWU BEKTOpa MO JBYM | pa3joKeHUU BEKTOpa 1o JBYM
HEKOJIJTMHEAPHBIM HEKOJUIMHEAPHBIM BEKTOPaM. HEKOJUTMHEAPHBIM BEKTOpaM.
BEKTOpaM. YMers: MPOBOAMTh  ONEpallUU  HaJ
BEKTOpPaMH C 33JJaHHBIMU KOOPJMHATAMHU.
44 Koopnunatsl BekTopa KoopauHatsl BekTOpa, mpaBuja ACHCTBUS | 3HATh: MOHATHS ~ KOOPJAMHAT  BEKTOPA,
HaJl BEKTOpaMH c 3a/laHHBIMH | KOOPJIMHAT CYMMBI M Pa3HOCTH BEKTOPOB,
KOOpIMHATAMHM. IIPOU3BEICHNS BEKTOPA HA YUCIIO.
45 Koopnunatsl BekTopa JlelicTBUS HaJ BEKTOpaMHu. 3HaTh: OMNpENEICHUE CYMMBbI, Pa3HOCTU
BEKTOPOB, TPOU3BECHUS BEKTOPA HA YUCIIO.
YMerb:  pemarb — OpoCTEHIIME — 3aJayu
METOJOM KOOpJMHAT.
46-47 | Ilpocreiimue 3a1a4u B Koopaunatsl BEKTOpA, KOOpAMHATHI | 3HaTh: POPMYIBI KOOPAUHAT BEKTOpa depes
KOOpIMHAaTax CepelMHbl  OTpe3Ka, JUIMHA  BEKTOpa, | KOOpAMHATBl €ro KOHIlA M Hayaia,
paccTosiHUE MEXAY ABYMsI TOUKaMHU. KOOPAMHAT CEpPEelMHbl OTpe3Ka, JUIMHBI
BEKTOpPa U PACCTOSHUS MEXIY JABYMS
TOYKaMHU.
YMeTh: pemiatb reoMeTpUYecKUe 3aladu ¢
IPUMEHEHHEM 3TUX GopMyIIL.
48 VYpaBHEHUE TUHUU Ha YpaBHEHME OKPYKHOCTU 3HATb: ypaBHEHUE OKPYKHOCTH.

IJIOCKOCTHU. Y paBHEHHE
OKPY>KHOCTH.

YMerb: pemarh 3aJaud Ha OIpEAeNIeHHE
KOOPJAMHAT LEHTpPa OKPYXKHOCTH U €ro
paguyca 1O  3aJaHHOMY  YPaBHEHHIO
OKPYKHOCTH; CocTaBlsiTh ypaBHEHUE
OKPYKHOCTH, 3Hasi KOOPJWHATHI LIEHTpa U
TOYKU OKPYKHOCTHU




49

YpaBHeHHE IPSIMOU

YpaBHeHHE IpsAMOU

3HaTh: ypaBHEHUE NPSMON.
YMeTb: COCTaBIATh YpaBHEHHE IPSIMOW IO
KOOpJMHATaM JIByX €€ TOYEK.

50

YpaBHeHus
OKPYKHOCTH H IIPSIMOU

YpaBHEHHUS OKPYKHOCTH U IPSIMOM

3HaTh: YpaBHEHUS OKPYKHOCTHU U MPAMOIL.
YMeTh: u300pakaTh OKPYKHOCTHU U IIPSIMbIE,
3a/laHHBIC YPaBHEHMSIMU, pemarb
IIPOCTEMIINE 3a/1a4U B KOOPAMHATAX.

51

Pemenue 3agau no reme
«MeToa KOOpIMHATY»

3anauu 1o reMe «MeTo1 KOOpAUHAT»

3HaTh: NpaBWiIa JEUCTBUI HaJl BEKTOpaMU C
3a/IaHHBIMH KOOpAMHATaMU (cymMmBl,
pa3HOCTH, TPOM3BEACHMS  BEKTOpa Ha
qucio); GOpMyNIbl  KOOPIWHAT  BEKTOpA
yepe3 KOOpAMHATHl €ro Hayajlla M KOHIA,
KOOpJMHATBI CepelMHbl OTpe3Ka; (hopmyiy
JUIMHBl BEKTOpAa M0 €ro KOOpJMHATaM;
bopMyny HaXOXXIEHHUS PACCTOSHUS MEXKITY
IBYMsI TOYKaMHU 4Yepe3 HX KOOpIUHATHI;
YpaBHEHUSI OKPYKHOCTHU U MIPSMOIL.

YMersb: pemarb MpOoCTeHIIre
reoMeTpUYECKUE 3a/1a4y, MOJIb3YSICh
yKa3aHHBIMHU (opMyIamMHu.

52

KonTpoabHas pabora
Ne 3 «BekTopbl.
MeTtox KOOpAUHAT»

YMersb: pemarb MpOoCTeHIIre
reoMeTpUyYecKue 3aaun METOJIOM
KOOpJIMHAT, BBIYUCIISATH JUITUHY u
KOOpJIMHATBl ~ BEKTOpa, Yroldl  MEeXIy
BEKTOpaMHU.

53-56

Llenoe ypaBHEHUE U €T0
KOpHU

Bpectu IIOHATHC oeaoro YpaBHCHU,
CTCIICHHU oeaoro YpaBHCHUA, KOpHeﬁ
YpaBHCHH:A; TIOBTOPUTHL U 3aKPCIIUTh 3HAHUA
peLICHUA KBaJApaTHbIX ypaBHCHI/Iﬁ;
INOBTOPHUTD CITOCOOBI Pas3JIOKCHUA
MHOT'O4JICHA HAa MHOXXHTCIIN

3HaTh OMNpENEeNeHUs IeJIoT0 YpaBHEHHS,
CTETEeHH LIeJIOTO YpaBHEHUS

YMeThb pemarh yYpaBHEHHUS TpeTbed W
4yeTBEPTOI CTENeHell aHaJUuTUYeCKu U C
MOMOIIIBIO TPaUKOB

57-61

JpoGHble
panroHaIbHbIE
ypaBHEHUS

BBectu moHATHS APOOGHOTO PalMOHAIBHOTO
YPaBHEHUS; paccMOTpETH JITOPUTM
pelIeHus JIPOOHBIX palroHaIbHBIX
ypaBHEHM; MOBTOPUTH (OPMYIIBI KOpPHEH
KBaJJPaTHOT'O YPaBHEHHUSI

3HaTh orpeJieNIeHUs JApoOHOTO
pallMOHATIBHOTO  YpaBHEHMs,  aJTOPUTM
pelieHus

YMeTh NpUMEHSTh aJrOPUTM MPHU PELIeHUN
JPOOHBIX PallMOHAIBHBIX YpaBHEHHH

Pemenne HCPABCHCTB

PaCCMOTpeTB Ha npuMepax pCUICHNC

3HaTh air OpUTM PCIICHUSA HCPABCHCTBA




62-65

BTOPOM CTEIIEHH C
OJIHOM
IIEPEMEHHOMU

HEpPAaBEHCTB BTOPOWM CTENEHH C OJHOM
IIEPEMEHHOM; 3aKpENUTh HABbIK PELICHUS
KBaJpaTHbIX YpaBHEHUI; pa3BUBaTh
JIOTUYECKOE MBIIIEHUE YYaIIUXCS

BTOpPOM CTENEHU
YMeTh pemarh HEpaBEHCTBA, HCIOJB3Ys
rpaduk KBagpaTHUYHON HYyHKIUU

Pemrenne HepaBeHCTB

Paccmotpers cnoco0 perieHus HEpaBEHCTB

3HaTb QJITOPUTM pEIICHUS HEPAaBEHCTB

66-68 METO/IOM METOJIOM HHTEPBAJIOB, UCIIOJB3Ysl CBOWCTBA | BTOPOI CTENEHU
HUHTEpBaJIOB HENpepbIBHOM  (PYHKLMHU; CHOCOOCTBOBATH | YMETh pellaTh HEPAaBEHCTBA Pa3IMYHBIX
BbIPAOOTKE HABBIKOB PEILICHUS] HEPABEHCTB BUJIOB METOJIOM MHTEPBAJIOB
Pacummputh 3HaHMS ydalluxcs B pEIICHUWU | YMETh pellaTb YpaBHEHHUs, TNpPUMEHSS
69 Hekoropsie npuémsl LEJIbIX YPABHEHUMN, UCIIOJIb3Ys CIIELUAIbHBIE | TEOPEMY O  LEJIbIX  KOPHAX  LEJIOro
pELIeHUs LEITbIX IpUEMBI ypaBHEHUSI
YpaBHEHHI
BbisiBUTH cTeneHb YCBOGHMS ydalllUMUCS
70 KonrpoJubHas padora W3y4YEHHOTO Marepuana. Pa3BuBaTh HaBBIKU
Ne 4 o Teme CaMOCTOSITEILHOM pabOThI
71 Ananus x/p. Cunyc, kocuHyc, TaHrenc. OcHOBHOe | 3HATh: ONpEAETCHUs CHHYCa, KOCHHYCa H
CuHyc, KOCUHYC U TPUTOHOMETPUYECKOE TOXkAeCTBO. Dopmyibl | TanreHca yrioB ot 0° go 180°, dhopmyibr mist
TaHT'CHC yIJIa. npuBeneHus. CHHYC, KOCHHYC, TAaHIEHC | BHIYMCIEHUS KOOPAMHAT TOYKH, OCHOBHOE
yrioB ot 0° go 180° TPUTOHOMETPUUYECKOE TOKIECTBO.
YMeTh:  OPUMEHATH  TOXKAECTBO  IpH
pellleHny 3a/Jady Ha HaXOXKJEHUE OJIHOM
TPUTOHOMETpHUYECKOH  (QyHKIuu  yepes
ApYTYto.
72 CuHyc, KOCUHYC U @opMmynbl s BBIYMCICHHMSI KOOPAMHAT | 3HATH: bopmyny OCHOBHOT'O
TaHTeHC yrJa. TOYKHU. TPUTOHOMETPHUYECKOTO TOK/IECTBA,
npocreiimue GopMyIbl IpUBEICHUS.
YMmerb: OTIpeACTSTh 3HAYEHUS
TPUTOHOMETPUUECKUX (DYHKUIMN Ui YIJIOB
or 0° mo 180° mo 3agaHHBIM 3HAYEHHUSIM
YIJIOB; HaXOJNUTh 3HAYECHUS
TPUTOHOMETPUUECKHUX byHKIM 1o
3HAYEHUIO OJTHOM U3 HUX.
73 Teopewma o momaau DopMyibl, BBIPAKAIOLINE wIomazab | 3HaTh: (GOpMyNny IUIOMAAM TPEYTOJIbHHUKA:

TPEYroJIbHUKA

TPECYroJIbHUKA 4YCPE3 JIBC CTOPOHBI U YIOJI
MCKIY HUMHU.

S =_absina
2




YwMmers: peanu30BbIBATH JTarnbl
JI0Ka3aTeNbCcTBa TEOPEMbl O  IUIOIIAIU
TpEyrojbHUKa,  pemarb  3aJaud  Ha
BBIYUCIJICHUE IJIOIIA/IA TPEYTOIbHHUKA.

74 Teopema cuHycoB Teopema cunycoB. [lpumepsl npumeneHus | 3HaTh: POPMYTUPOBKY TEOPEMBI CHHYCOB.
TEOpPEMbl  JUIsl  BBIYUCIICHUS  DJIEMEHTOB | YMETh: MIPOBOJIUTH JI0Ka3aTeNIbCTBO
TPEYroJIbHUKA. TEOPEMBbl U MPUMEHATH €€ NP PEIICHUU
3a]ad4.
75 Teopema KOCHHYCOB Teopema KOCHHYCOB. [Tpumeps! | 3HaTh: POPMYITHPOBKY TEOPEMBI KOCUHYCOB.
MIPUMEHEHHUSL. YMerb: MIPOBOIUTH JI0Ka3aTeNIbCTBO
TEOPEMBI U MIPUMEHSTH €€ JJI HaXOXKJICHUS
AJIEMEHTOB TPEYTOJIbHUKA.
76 CooTHOIIIEHHE MEXTY 3amaun Ha WCTOJB30BaHUE TEOPEM CHHYCOB | 3HATh: OCHOBHBIC BHJIBI 33/1a4.
CTOpPOHAMH U yrIaMHu 1 KOCHHYCOB. YMeTh: NPUMEHSTh TEOPEMBl CHHYCOB H
TpPEyroJIbHUKa KOCHHYCOB, BBITIOJIHSTH Y€PTEX 1O YCIOBHIO
3a1aun.
77 Penrenue Mertonapl pemieHus 3aaad, CBA3aHHbBIE C | 3HATh: METOIBI MPOBEACHUS
TPEYTOJbHUKOB. U3MEPUTEbHBIMU paboTamMHu. U3MEpUTENbHBIX PadoT.
W3mepurenbHbie YMeThb: BBINONHATH YEepPTeX IO YCIOBHUIO
paboThI. 3aJaui, MPUMEHSTh TEOPEMbl CHHYCOB H
KOCHUHYCOB npu BBITIOJTHEHUHU
M3MEPUTENbHBIX pA0OT HA MECTHOCTH.
78 Yron Mmexay [TonsiTe  yriia  MeXIy  BEKTOpaMH, | 3HaTh: YTO TaKOE YroJ MEXIy BEKTOpaMmu,
BekTopamu. CkansipHoe CKaJISIPHOTO TMPOM3BEACHUS BEKTOPOB U €T0 | OMpPENEICHHE CKAJIIPHOTO MPOU3BEICHUS
MIPOU3BEICHNE CBOMCTB, CKaJIIpHBIN KBaJpaT BEKTOPA. BEKTOPOB, YCIIOBHUE MEPHEHIUKYISIPHOCTU
BEKTOPOB. HEHYJIEBBIX BEKTOPOB.
YMeTh: n300paxarhb yroi MEXIY
BEKTOpaMH, BBIUUCIIATH CKaJsIpHOE
MIPOU3BEJICHHUE.
79-80 Pemenue 3amaun HA TPUMEHEHUE TEOPEM CHHYCOB U | 3HaTh: (DOPMYTUPOBKU TEOPEM CHHYCOB M
TPEYrOJILHUKOB, KOCHUHYCOB U CKaJsIpHOTO TNPOU3BEACHUS | KOCUHYCOB UM TEOPEMBl O HaX0XICHHUU
CkansipHoe BEKTOPOB. IJIOIIAM  TPEYroJIbHUKA,  OMNpEAeNICHUE
MIPOU3BEICHHE CKaJSIpHOTO Tpou3BeAeHUs U (opMmyny B
BEKTOPOB. KOOpIMHaTaXx.

YMern: perarb MPOCTEMNILINE
IJIAHUMETPUYECKUE 3a/IAUH.




81

KonTposbHas padora
Ne 5 «CooTHolrenne
MEIKIy CTOPOHAMM U

yriamMmu
TPEYroJIbHUKA

YMeTh: pemiatb reOMCTPUICCKUC 3aJa4u C
HCII0JIb30BAHUECM TPUT'OHOMCTPHU.

VYpaBHeHHE ¢ IBYMS

BBectn nmnoHATHE ypaBHEHHS C  ABYMS
IIEPEMEHHBIMY, PELICHUS YPaBHEHUS, YTO

3HaTh ONIpEJEICHUE YpaBHEHUS C JABYMS
IIEPEMEHHBIMHU; KaK OIPEIENATh CTEIEHb

82-83 [IEPEMEHHBIMU U ABIISIETCST TpaUKOM YpaBHEHUS C JBYMS | ypaBHEHHS
ero rpadux epEMEHHBIMU YMeTp omnpenensTh CTeneHb U CTPOUTH
rpaduk ypaBHEHHUsI C IBYMsI IEpEMEHHBIMU
84-87 | I'paduyecknii criocod HamoMHHTB, 4TO 3HAYWT PEMINTH CUCTEMY | YMEThb MPOBEPATH, ABIAETCS JIM I1apa 4ucel
pELICHUs CUCTEM yYpaBHEHHH, paccMOTPETh Ha MPUMEpPax | pelIeHHEeM CHCTEMBbl U peliarh rpaduyecku
YpaBHEHHI rpadudecKuii crocod peneHus CHUCTEMbI YpaBHEHUI
Pemrenne cucrem Paccmotpets AQHAIMTHYECKNAN cnoco0 | 3Hath QITOPUTM  PEILLICHUSA CUCTEM
88-91 ypaBHEHHUI pelieHnss CHCTeM  YpaBHEHHWH  BTOPOH | ypaBHEHHH
BTOPOM CTENEHU CTEIIEHU YMETb NPUMEHSITH €T0 NPU PEIIEHUN
Pemenue 3amau ¢ HayuuTb cocTaBiaTh CUCTEMY ypaBHEHUH 1O | YMETh  pemarh TEKCTOBbIE 3aJayd  C
92-95 MTOMOIIBIO TEKCTY 3aJla4M; 3aKPEMUTh HABBIKU PEIICHUS | IOMOIIBI0O CHUCTEM YpPAaBHEHHH  BTOPOM
YpaBHEHUI CHUCTEM YypaBHEHUWIi; pa3BUBATh JIOTHUECKOE | CTETIEHU
BTOPOM CTENIEHU MBILIUIEHHE YJallluXCsl
KonTpoabHas pabora BbIIBUTE CTENEHb YCBOEGHMS YYallUMHCS
96 Ne 6 mo Teme M3Y4EeHHOTO Marepuana. Pa3BuBaTh HaBBIKH
CaMOCTOSATEIbHON paboThI
BBect mnoHsTHS HepaBeHCTBa € JByMs | 3HaTh Kakasg Iapa  4HMcel  sBIseTcA
HepaBeHnctBa ¢ 1Byms MEPEMEHHBIMH U pellieHne HePaBEHCTBA pEILIEHNEM HEPAaBEHCTBA
97-99 MIePEeMEHHBIMHU Ymerb u300pakaTb Ha  KOOPAWHATHOM
IUIOCKOCTH MHO€ECTBO peleHui
HEPaBEHCTBA C JABYMsI IEPEMEHHBIMU
Cucrempl HEpaBEHCTB ¢ Hayuuth pemiath cHCTEMbl HEPAaBEHCTB ¢ | YMeTb H300pa)kaTb MHOXKECTBO pelIEeHHH
100- JBYMsI JBYMsI IIEPEMEHHBIMU CHUCTEM HEPaBEHCTB HA KOOPJIMHATHOMU
102 IIEPEMEHHBIMU IJIOCKOCTH
Hexkotopsie npuémsl IToka3aTb Ha npuMepax HEKOTOPBIE MPUEMBI | YMETh pelars CHUCTeEMY ypaBHEHUH,
pELIEHUS CUCTEM pELIEHHsI CUCTEM YPaBHEHMM, B KOTOPbIX 00a | 3aMEHUB €€ COBOKYIHOCTBIO IBYX CHCTEM
103 ypaBHEHHIA YPaBHEHUS BTOPOM CTENIEHU

BTOPOM CTEIIEHH C
JBYMsI




MEPpEMCHHBIMU

104 Amnanus k/p. [lonsiTne mnpaBWIBHOTO MHOTOYIOJbHUKA. | 3HATh: oIpeseseHre IIPaBUJILHOTO
[IpaBunbHbIC ®opMysa BBIYUCIIEHUS yIJIa IPaBUIIbHOIO MHOTOYTOJIbHUKA, bopmymy TUISE
MHOTOYTOJTbHUKH. N-yroJbHUKA. BBIUMCIICHUS YIJ1a TPABHILHOTO
n-yroJIbHUKA.
Ymers: BBIBOJIUTD bopmymy TUISt
BBIUMCIICHUS YI1a TPABHILHOTO
n-yrollbHUKa W TPUMEHSTH €€ B IpoIlecce
pelnieHus 3a1ad.
105 OKpYXHOCTb, Teopembl 00 OKPY)XHOCTH, ONHUCAHHOM | 3HaTh: POPMYIMPOBKU TEOPEM M CIIEICTBUS
OTMCAaHHAasl OKOJIO OKOJIO TIPAaBWJIBHOTO MHOTOYTOJbHHKA, W | U3 HUX.
MPAaBUIIEHOTO OKpPY>KHOCTH, BIIUCAHHOH B HETO. YMeTh: MpoBOIUTH JOKA3aTeIbCTBA TEOPEM
MHOTOYTOJIbHUKA U U CIIEJICTBUH W3 TEOpEM WM TPHUMEHSTh WX
BITMCAHHAS B NIPU PEIICHUN 3a/1a4.
MIPaBUJIBHBIN
MHOTOYTOJIbHUK
106 dopMyItbl s @dopmyinbl, CBSA3BIBAIOIIME IUIOMIAAb U | 3HATh:  (GOpMyJdy  IUIOMIATH, CTOPOHBI
BBIUMCJIEHUS TUIOIAAN CTOPOHY MpPaBWJIBHOTO MHOTOYTOJIbHHMKA C | MPaBHJIBHOTO MHOTOYTOJIbHHMKA, pajaumyca
MPaBUILHOTO paadycaMu — BIIMCAHHOM W ONMCAHHOW | BIUCAHHOW OKPY>KHOCTH.
MHOTOYT'OJIbHUKA, €r0 OKpYXHOCTEH. YMeThb: NpUMEHTh GOPMYJIbl IPU PEIIEHUN
CTOPOHBI U paauyca 3ajay.
BIHMCAHHOM
OKPYXHOCTH.
107 IIpaBunbHbIE 3ajaud  Ha  MOCTPOCHHME  IPABUIIBHBIX | YMETh: CTPOUTh IIPaBUJIbHBIE
MHOT'OYTOJIbHUKH MHOT'OYT'OJIbHUKOB. MHOTOYTOJIbHUKM C TIOMOILBIO LIUPKYIS M
JIMHEHKU.
108 IIpaBunbHbIE 3anaun (g TeMe «[IpaBusnbHble | YMeTh: pemiaTh 3aJauyd Ha I[pPUMEHEHHE
MHOT'OYTOJIbHUKH MHOT'OYTOJIbHUKID) dopMynbl  JUISL  BBIYMCIIEHUS  IUIOLIA[H,
CTOPOHBI MPABUJIBHOTO MHOTOYrOJbHHKA U
pajnuyca BIMCaHHON OKPY)KHOCTH.
109 JltuHa OKPYKHOCTH ®opmyna UIMHBI OKpyxkHOcTH. Popmyna | 3HaTb: GOPMYIBl ATUHBI OKPY)KHOCTU U €€
JUTUHBI YT OKPYXHOCTH. JIYTH.
YMeThb: NpUMEHATh (POPMYIIbI IPU PELIEHUN
3ajay.
110 JUIMHa OKpY’KHOCTH. 3ajaun Ha mnpuMeHeHue GOopMyN JUIMHBI | 3HATbh: GOPMYIIBL.

Pemenue 3agauy.

OKPY’KHOCTHU U UIMHBI JYTU OKPYKHOCTH.

YMerb:  BBIBOJUTH  (OPMYNIBI  JJTMHBI




OKPY)KHOCTU M JUIMHBl JIYTH OKpPYKHOCTH,
IPUMEHATH (POPMYJIBI IS PEIICHUS 3a/1a4.

112- [Inomane kpyra u @opMynbl TUIOIIAAM Kpyra M KpyroBoro | 3Hartb: (OpMynasl IJIOMIagd  Kpyra u
112 KpYroBOTO CEKTOpa CeKTopa KpYroBOI'O CEKTOpa, UMETh IPE/ICTaBICHHE
0 BBIBOJIE (POPMYJIBI
YMeTb: HaxoAuTh IUIOMIAIb Kpyra u
KPYTOBOTO CEKTOpA.

113 [Tnomane xkpyra. 3amaun Ha npuMeHeHue GOpMyI Iomaau | 3HaTh: (POPMYIIHL.

Pemenue 3amau. Kpyra 1 KpyroBOTro CEeKTopa. YMerh: pemarh 3alaud C TPUMEHEHHEM
dbopmyit.

114 Pemenue 3anau. Jnuna okpyxxuoctH. [Inomans kpyra. Hcnosib30BaTh: NMpUOOpETEHHbIE 3HAHUSA M

YMEHUS B IPAKTHUECKON ACATSITHHOCTH.

115 KonTpoabsHas paéora 3HaTh: (POPMYIBI IITUHBI OKPY)KHOCTH H €€
Ne 7 «/loimna JIYTH, TUIOMAAN Kpyra U KpyroBOro CEKTopa.
OKPYKHOCTH. YMeTb: pemaTh MPOCTEHIIHE 3aJaddl  C

Ilomans Kpyra WCTIOJIb30BAHUEM ITHX (POPMYII.
116- [locnenoBarenbHOCTH BBectu TmoOHSATHS  «OCTENIOBATEIBHOCTHY, | YMETh 3a/1aBaTh HEKOTOPYIO
118 «N-BIi YJIEH HOCIIEA0BATEIILHOCTI MOCIIEI0OBATEIbHOCTh, HAaXOJIUTh N TEpBbIC
YJICHBI NOCJIEIOBATEIbHOCTH
Onpenenenvie Brectn MOHSITHE apudmeTnyeckol | 3HaTh ~ ompenercHUe  apuhMETUUECKON
apudmeTHuecKoit IPOrpeccuu; BoIBECTH (hopMylly N-0ro ujeHa | nmporpeccud u Gopmyiay N-oro yieHa
IIPOrPECCUM. apudmeTnyecKkoil mporpeccuu Ymetb MIPUBOUTH IpUMEpbI
119- dopmyia N-oro apuQMeTHUYECKON MPOrpecCud U HAXOIUTh
122 qJIeHa JT000W 4YJieH MPOrpeccuu 4epe3 MEepBBbId U
apudmeTHIecKoit pa3HOCTh
MIPOrpeCCUn
dopmyna CyMMBI BriBectu hopmyny cymMmBbl IEpBBIX N WiIEHOB | 3HATH (OPMYITY CYMMBI IIEPBBIX N YICHOB

123- MEPBBIX N YJICHOB apuMeTHUYecKoil TPOTPEecCHH; 3aKPENUTh | YMETh MPUMEHATH €€ MpU BHIYUCICHUSIX

127 apupMeTHIECKON BBIYMCIIMTEIIbHBIE HABBIKU
MPOrpeccun
Onpenenenue Beectu HOHATHE reoMeTpuYeckoi | 3HaTh  OmpejeleHue  reoMeTpUYEecKOon

128- reOMETPUIECKOI porpeccuy; BbBecTH (OpMyiTy N-0ro wieHa | Mporpeccuu u Gopmyiay N-oro ujaeHa

131 MIPOTPECCUM. reOMEeTPUYECcKOil porpeccun Ymetb MIPUBOIUTH IPUMeEPbI

®opmyna N-oro reOMETPUYECKONl MPOrpeccCu M HaXOAUTh
qJieHa T000# wiieH mporpeccuu 4epe3 MepBbId U

r€OMETPUYECKON

3HaMCHATCIIb




POTPECCUH

dopMyita CyMMBI

BriBectu popMyiy CyMMBI IEPBBIX N YJICHOB

3HaTh GOPMYITy CyMMBI IEPBBIX N WICHOB

132- IIEPBBIX N YJIEHOB F€OMETPUYECKON TPOrpecCUr; 3aKPENUTh | YMETh IPUMEHATDH €€ IPU BBIUUCICHUSIX
135 reOMETPUYECKOU BBIUUCIIUTEIIbHBIC HABBIKU
IIpOrpeccun
KonTposbHnas padora BbIABUTE CTENEHb YCBOCHMS yYallUMUCS
136 Ne 8 o Teme U3y4EeHHOTO Marepuaia. Pa3BUBaTh HaBBIKH
CaMOCTOSITEJIbHOM padOThI
137 Amnanus x/p. [TonsiTHE OTOOpaX)EHMS MIIOCKOCTH Ha ce0sl U | 3HATh: MOHATHE OTOOpaXKEHUS MIIOCKOCTH Ha
[TonsiTHe nBMXKEHUSI. JIBUO)KEHUE. ce0s U IBUKEHUSL.
YMeTh: BBINOJIHATH TOCTPOEHUE JBUKEHUH,
OCYIIIECTBIISITh peoOpa3oBaHus GUryp.
138 [TonsiTne ABMAKEHUS. OceBas U LIeHTpabHasi CHMMETPHUS 3HaTh: OCEBYIO 51 EHTPAIBHYIO
CUMMETPHIO.
YMerb:  pacro3HaBaTb IO YEPTEXKAM,
OCYIIECTBIIAITh TIpeoOpa3zoBanHusi GuUryp c¢
IIOMOIIIBIO oceBoH u LIEHTPAJIBHOM
CUMMETPHH.
139 [TapannenbHbIi JBrxeHune buryp c MOMOIIBI0 | 3HATh: OCHOBHBIE JTambl JOKA3aTEIbCTBA,
TIEPEHOC. napasuieIbHOTO MepeHoca. 4TO napasuieIbHbINA MepPEeHoc ecTh
JBUKEHUE.
YMeTh: MPUMEHSThH MapajljieNIbHbII MepeHoc
IIPU PEICHUH 3a]1au.
140 [ToBopoT [ToBopoT 3HaTh: ONpe/eIeHUE ITOBOPOTA.
YMerb: [0Ka3bIBaTh, YTO IOBOPOT €CTh
JIBUKEHHUE, OCYIIECTBISATH OBOPOT (UTYD.
141 | Pemenue 3a1a4 no teme JIBmxenue dburyp c MOMOIIIBIO | 3HATE: ompezeNieHne napasuieIbHOTO
«[TapannenbHbIit napasuieIbHOTO MEePeHoca U MOBOPOTA. IIEpeHOca U MOBOPOTA.
nepenoc. [ToBopor» YMerTb:  OCYIIECTBISATh  HapajuieNbHBINA
MIEPEHOC ¥ TIOBOPOT hUryp.
142 | Pemenue 3ajau 1o Teme 3aauy ¢ MPUMEHEHUEM JIBUKCHHUS 3HATb: BCE BU/IbI JBIKEHUIL.
«/IBrmxeHne» YMeTh:  pacmo3HaBaTb M BBITNOJHATH
IIOCTPOCHHE  JBIKEHHM C  IOMOIIBIO
LUPKYJIS ¥ JINHENKH.
143 Pemenue 3anau. 3aauy Ha JABHKEHHUE. YMerb:  OoCyHIecTBIATh  MpeoOpa3oBaHuUs

Iloaroroska k

¢buryp.




KOHTPOJILHOH pabore.

144 | KourtpoabHas padora YMerb:  OCyHIeCTBIATH  MpeoOpa3oBaHuUs
Ne 9 «/IBUsKEHHE» duryp.
[Ipumepsr OOBbACHUTD, B 4EM COCTOUT KOMOMHATOPHOE | 3HaThb KOMOMHATOPHOE IPABIIIO YMHOKEHHUSI
145- KOMOMHATOPHBIX IPABUJIO YMHOKEHUS YMeTh NpUMEHATH €ro AJs MoAcCYETa Yucia
146 3ama4 BO3MOJKHBIX BApUAHTOB
Jlatb omnpeneneHue MepecTaHOBKM U3 N | 3HaThb  ONpeAeieHUE  IEPECTAHOBKM U
147- [IepecranoBku JJIEMEHTOB;  BbIBeCTH  (dopmymy  uis | popmyny IS BBIYMCIICHUS ~ 4YMCIIA
148 BBIYMCIICHUSI YHCIIA IIEPECTAHOBOK M3 N | MEPECTAHOBOK
3JIEMEHTOB; OOBSICHUTH CMBICI 3arucH N! YMeTh noab30BaThes popmysnoi P = n!
Beectu ompenenenus pasmemnieHuss w3 N | 3HaTh Gopmyy
149- Pasmemenns aJIeMeHTOB 1O K; BbIBeCcTH (GopMyny s | YMETh IPUMEHATh €€ MPH PEIICHNH 33124
151 BBIUMCIICHUSI 4YHWCJIa pa3MeleHud u3 N
3NIEMEHTOB 10 K
Beectn omnpenenenuss coueranuss u3 N | 3HaTh popmyry
152- Coueranus aneMeHTOB 1o K; BbIBecTH (opmyny it | YMETh IPUMEHATH €€ NPH PELICHUH 33124
154 BBIUHMCICHUS YHUCJIa COYETaHMH W3 N
9JIEMEHTOB 10 K
OTHOCUTEIbHAS JlaTh onpeneneHne OTHOCUTENBHON YacTOThl | 3HATH onpeIesiCHre OTHOCHUTEJILHOMN
155- 4acToTa CITy4aitHOTO COOBITHS YacTOTHI CIIYyYaitHOTO COOBITHS
157 CIIy4alHOTO YMerth pemaTh 3a7a4d 10 JaHHOU TeMe
COOBITHUS
158- BeposiTHOCTE CdopmynupoBarb KJIACCUYECKOE | YMETh BBIYUCIIATH BEPOSITHOCTD CIIy4aiHOTO
160 PaBHOBO3MOKHBIX ONpEJENICHHE  BEPOSATHOCTU  CIy4ailHOTO | COOBITHSA IPU KIACCUYECKOM MOAX0/E
COOBITHIT COOBITHUS
KonTpoabHnas padora BbIsBUTBH CTENEHb YCBOEHUS y4allluMHCS
161 Ne 10 mo Teme M3Y4YEHHOI0 Martepuana. Pa3BuBaTh HaBBIKU
CaMOCTOATEIbHON paboThI
162- MHororpaHHUKH pU3Ma, napajuieenumes, nupamuaa, 00beM | YMeTb onpeaessaTh BUJ MHOIOIpPaHHUKA
165 Tena 3HaTh cBOMCTBa 00bEMA
166- Tena u noBepxHOCTH Hunuunap, konyc, chepa map 3HaTh Ha3BaHUs TeJl BpallleHUs
169 BpaIICHUS
170 006 akcuomax AxcuoMarndeckuii Metos. Cucrtema akcuoM. | 3HaTh:  HEOINpENENCHHbIE  MOHATHA U
TUTAHUMETPUH. CHUCTEMY  aKCHOM Kak  HeoO0Xoaumble
YTBEPXKJICHHSI TPU CO3/IaHUH T€OMETPHUH.
171 006 akcuomax Cucrtema akCHOM. 3HaTh: OCHOBHBIE AKCHOMBI IUIAHUMETPHH,




TUTAHUMETPUH. UMETh IpPEJCTaBICHNE 00 OCHOBHBIX ATamax
Pa3BUTHS TEOMETPUH.
172- Apudpmernyeckue [TonsATHE palMOHATIBHBIX YUCEIT; JEUCTBUS C
175 IIENCTBHUS C HuMu. CBOMiCTBa CTENEHMU.
panroHaIBEHBIMHU
YHCIaMU
176 TpeyronpHuku PaBencTBO W momOOME TPEYrONBHUKOB. | 3HATh W YMETh: NPUMEHSTH NPU PEIICHUH
Cymma yIJIOB TPEYTOJIbHUKOB. | 337jad  OCHOBHBIE COOTHOIIEHMSI MEXKIY
PaBHOOGenpeHHBIN u IIPSAMOYTOJIBHBIM | CTOPOHAMM WM yIJIaMH  TPEYrOJIbHUKA;
TpeYroabHUKU. DopMmynbl, BbIpaxaromue | GopMysbl IUIOUIAAN TPEYTOIbHHUKA.
IUIONIA/Ib TPEYrOJIbHUKA.
177- BeIpaxenus u ux Anrebpanueckue BBIPAYKEHUS.
181 npeobpa3zoBaHus JlomyctuMble  3HAU€HUS  MEPEMEHHBIX.
@opMysIbl  COKPAlIEHHOTO  YMHOXEHMSI.
PaznoxxeHne MHOrOUIeHAa HA MHOKHUTEIH.
182 OKpyKHOCTB OxpyxHocth U Kpyr. KacarenbHas k| 3HaTh: (opMynbl JUIMHBI OKPYXXHOCTH H
OKpykHOCTH.  OKpy)KHOCTb  ONMCaHHas | Iyr'd, IUIOIIAJN Kpyra U CeKTopa.
OKOJIO TPEYroJbHHUKA U BIMCAHHAs B HETO. YMeTh: pemaTb TeOMETpUYECKHE 3ajayu,
ONMMpasicb Ha CBOMCTBA KacaTeNbHBIX K
OKPY)KHOCTH, TPHMEHS JONOJHUTENbHbIE
MTOCTPOCHWSI, anreOpanvyecKuit "
TPUTOHOMETPUUYECKHUH annapaT
183- Pemenue ypaBHeHMIA, YpaBHeHus, CUCTEMBI ypaBHEHHIA.
187 HEpPaBEHCTB U UX HepaBeHcTBa, cCUCTEMBI HEPABEHCTB.
CHCTEM
188 YeTblpexyrojbHUKU [IpsiMoyronabHUK, poMO, KBafpaT, Tpaneuus. | 3HaTb:  BUJABI YETHIPEXYTOJBHUKOB M MX
CBOICcTBa, (POPMYJIBI TUIOIIATEH.
YMeTb: BBINOJHATh YEPTEXK IO YCIOBUIO
3aJjayy, pelaTh MPOCTeHINe 3agaud 1o
TEME.
189- Pernienne TeKCTOBBIX CocraBneHre ypaBHEHUH W MX CHUCTEM IO
192 3a1a4 yCIOBHSIM 3a/1a4. PereHre TeKCTOBBIX 3a1au
aJIreOpanyecKM METOIOM.
193 Bekropsl. MeTo Bekrtop, mmmHa  Bekropa.  CiokeHue | YMeTb:  NPOBOJIUTH  ONEpallud  Haj
KOOPJIMHAT BEKTOPOB, CBOMCTBA CIIOKEHHs. YMHOKEHUE | BEKTOPAMH, BBIYHCIIATD JUTUHY u

BCKTOpa Ha 4YHUCIIO U €ro CBOICTBa.

KOOpAWHATHI BCKTOPa, yroji MCKIY




KousmuHeapHsie BEKTOPBI.

BEKTOPaMHU.
194- OyHKLUY. [onsatne ¢ynkumu. CnocoObl  3amaHus
195 Hcnonb3oBanue ¢ynkun. 'paduxu ynkumid. CpoiicTBa
CBOMCTB (DyHKIIWH. (bYHKITHIA.
196 BbisiBUTH CTENEHb YCBOEHHUS YyYalllUMUCS
KonTpoabHnas padora U3y4CHHOTO MaTepuaia; OINpeNeNuTh HuX
(uTorosas) 3HAHMSI, YMEHUS U HaBBIKHU, BbIpaOOTaHHBIE
110 U3YYCHHOMY MaTepHay
197- JAuarHocruuyeckue
204 paGoThI 0 cucTeMe

Cratl'pan
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Cnmcox Jureparypsl

Anre6pa. COOpHUK 3aJaHMi 711 TIOATOTOBKH K UTOTOBOM aTTecTanuu B 9 Kiacce.

JL.B. Ky3uenona, C.b. CyBoposa u nip. — M.: [Ipocsenienue, 2006.

BepositHocTh 1 cTatuctuka 7-9. M.JI. bpoackuii, P.A. JlutBunenko — M.: 2006.

KonTtposneHsle u 3auétHbie paboTsl 1o anredpe 9 knace. I1. . AnteiHoB, - M.: Dx3amen 2003.
Maremaruueckue TUKTaHTHI 1 5-9 kinacca. E. b. SApytionss u ap. — M.: [IpocBenienue 1999.
Aranacsa JI. C., Byry3zos B. @., Kagomues C. b., [To3usk D. I'., FOguna U. U. I'eomerpus 7-9. —
M.: Ilpocsemenue, 2008.

Artanacsu JI.C., Byry3oB B.®. U3y4yenune reomerpun B 7-9 knaccax. - M.: [Ipocsemenue, 2003.
I'aBpmiioBa H.®.. [Toypounsie pazpabotku o reomerpun 8 kinacc. — M: BAKO, 2005.

3BaBuu JI.U. u npyrue. KoHTposbHBIE M TPOBEPOUHBIE PAOOTHI IO TeomeTpun /-9 Kiacchl. - M.:
Hpoda, 2001r.

3uB b.I'., Memiep B.M. [Ilunaktuueckue marepuais o reomerpun. - M.: [Ipocsemnienue, 1999r.

.3uB Bb.I'. Mennep B.M..bakunckuii A.I'. 3anauu no reomerpuu 1is 7-11kmnaccos. - M.:

[Ipocsemienue, 1991r.

MenbaukoBa H.B. 'eomerpus:  Jumakruueckue matepuansl st 7-9 ki1 oOmeoOpaszosar.
yupexieHuil. — M.: Maemo3suHa, 1999.
Kyxapuesa I'.11. CO0opHHK 3a/1a4 IO TEOMETPHU B PUCYHKAX U TecTax. /-9 Kiaccel. - M.:
MmuemosuHa, 1997T
CaspacoB C.M., Scrpebunernkuii I'.A.. Ypa)kHeHUs MO MIIaHUMETPUU Ha TOTOBBIX YepTEkKax.-
M.: [Ipocsemienue, 1987r.

[Ipumepnass mporpamma OCHOBHOTO o0miero oOpa3oBanumsi mo wmaremaruke 2005r. (cOopHHMK
HOPMAaTHUBHBIX JIOKyMEeHTOB. Matemaruka / coct. D.JI. JlHempoB, A.I' ApkaabeB. — 2-¢ W31.,

crepeoturn. — M.: JIpoda, 2008),

[Tporpammbl 0611e00pazoBaTeNnbHbIX yupexaeHui. ['eomerpus. 7 — 9 kmaccel./cocT. bypmucrposa

T. A. — M: «Ipocsemenue», 2008
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