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IosicHUTENLHAA 3aNNCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpusi» s 7-9 Ki1accoB cOCTaBlIeHA HA OCHOBE:

- Ilpumepnoit paboueil mporpaMMbl OCHOBHOTO o0miero oOpazoBaHusi «MaremaTuka» s
oOyuaronuxcs 5—9 kjaccoB 00pa3oBaTCIIbHBIX OpraHu3anuii (0a30BbI  ypOBEHb), 0a00peHa
perieHueM GeaepabHOr0 Y4eOHO-METOAMYECKOTO 00BEMHEHHUS 110 001IeMy 00pa30BaHUIO, MPOTOKOJT
ot 27 centsiopst 2021 1. Ne 3/21;

- OcHOBHOH 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO o01iero oopazoBanus MOY «COII»
c.bonburenyr;

B paboueil nporpamme ydTeHbl uaeu U nonoxeHuss KoHIENIuu pa3BUTUS MaTEMaTHYECKOIO
obpasoBanus B Poccuiickoit @enepanuu.

Jlannast paboyasi mporpaMma OpHUEHTHPOBAaHA Ha HCIOJIb30BaHHe ydyeOHuKa «l'eomerpus» 7-9
kiaccel aBTopoB JI.C.Atanacsn. B.®d.byry3os, C.b.Kogomies, J.I'.Ilo3usik. U.M.I1Oauna; uzn: M.
[IpocBemienne. YueOHUK BKIOYECH B (QeaepanbHblii nepedeHb ydeOHukoB (IIpukaz MII PD ot
20.05.2020 Ne 254)

Henu nzydyenus yueGHOro Kypca.

«MaTeMaTuKy yXe 3aT€éM Y4WuTh HaJ0, YTO OHAa YM B MOPSAJOK HNPUBOAUTY», — IHUCAIT BEIUKHI
pycckuii yuenslii Muxaun BacunseBud JIomoHOCOB. I B 3TOM COCTOUT O/IHA U3 ABYX Lieieil oOyueHus
reOMETPUU KaK COCTAaBHOM 4acTM MaTeMaTHUKH B IIKOJIe. DTOW 1€MW COOTBETCTBYET JOKa3aTeIbHas
JUHUA TIpenoiaBanus reometpun. Creays mpeacTaBiIeHHOW pabodeil mporpaMmme, HauWHAas ¢ CEIbMOTO
KJlacca Ha YypOKaxX TeOMETPHH OOYYaIOIIUWCA YYUTCS MPOBOIUTH JAOKa3aTellbHbIE PAaCCYXKICHUS,
CTPOUTH JIOTUYECKHE YMO3AKIIOUECHUS, I0KA3bIBATh HCTUHHBIE YTBEPKICHHUS U CTPOUTH KOHTPIPUMEPHI
K JIO)KHBIM, MPOBOJUTH PACCYXKACHUS «OT MPOTHUBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
(dbopMyIMpoBaTh OOpaTHBIC YTBEPXKIACHHS. YUCHUK, OBJIAJIEBIIMA HCKYCCTBOM pacCyXaaTh, OyIeT
MIPUMEHSATH €T0 U B OKpyxkatoiel xu3Hu. Kak nucan reomerp u nenaror Uropes ®@enoposuu Ilapeirus,
WIIOAbMH, TIOHUMAKOIIMMH, YTO TaKO€ JIOKA3aTelIIbCTBO, TPYAHO M  JaXe HEBO3MOXKHO
MaHUITYJIUPOBATH». I B 3TOM COCTOMT BaKHO€ BOCHUTATEIbHOE 3HAUEHUE H3YUYEHUSI T'€OMETPHUH,
MPUCYIIEE UMEHHO OTEYECTBEHHOM MaTEMATHYECKOM IIKOJIE.

Bropoil nenpr0 HM3ydeHHs TE€OMETPHUM SBJISIETCS MCIOJIB30BAHME €€ KAaK HHCTPYMEHTa IIpU
pElIeHNN KaK MAaTeMaTU4eCKUX, TaK M IPAKTHUYECKUX 3a7ad, BCTPEYAIOIIMXCS B PEAIBHOM JKU3HU.
OKOHYMBIINN KypC F€OMETPUU IIKOJIBHUK JIOJKEH OBITh B COCTOSIHMM ONPEAEIUTh I€OMETPUUYECKYIO
¢burypy, onucaTb CIOBaMHU JAHHBIA 4ePTEK WM PUCYHOK, HAWTH IJIOLIA b 3€MEJILHOTO y4yacTKa, pac-
CUMTaTh HEOOXOIMMYIO JJIMHY OITOBOJOKOHHOTO KaOenst wid TpeOyeMmble pa3Mepbl rapaxa Jyis
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BEIYUCIUTENbHAS JIUHUSA B U3yYEHUH T€OMETPUH B IIIKOJIE.
JlaHHas mpakTU4YecKas JIMHHS SIBISETCS HE MEHee BaKHOU, yeM mnepsas. Emé [lnaton mpennuceiBai,
qToOBl «TrpaxjaHe IIpekpacHoro ropoja HM B KOEM ciydae HE OCTaBJsUIM T'€OMETPHIO, Belb He-
MaJIOBaXKHO JlaXke M0OOYHOE €€ MPUMEHEHHE — B BOGHHOM JieJie Ja, BIIPOYEM, U BO BCEX HayKax — JJIs
JYYIIEro UX yCBOEHMs: Mbl Be/lb 3HAaeM, Kakas OecCKOHEYHas pa3HMIA CYLIECTBYET MEXIy YeIOBEKOM
MIPUYACTHBIM K T€OMETPUU U HENPUYACTHBIM». {7151 3TOr0 yuyuTeNno peKoMeHIyeTcs NoA0upaTh 3a1a4u
IIPAKTUYECKOI0 XapakTepa JUIsl pacCMAaTPUBAEMBIX TEM, YUUTh NIETEH CTPOUTh MaTEMaTHYECKHUE MO-
JIeIM  pEealbHBIX >KMU3HEHHBIX CHUTyallud, IPOBOJWTH BBIYUCICHUS M OLEHUBATH aJE€KBaTHOCTH
IIOJIyYEHHOT0 pe3ynbrara. KpaiiHe BaKHO NMOAYEPKUBATH CBS3M N€OMETPUM C APYTMMHU IIpEIMETaMH,
MOTHBHUPOBATh HCIOJIL30BAaTh OMNPEEIICHUsS T€OMETPUYECKUX (UTyp U TOHATHH, JEMOHCTPHUPOBATH
NPUMEHEHHE TONYYEeHHBIX YMEHHUH B (pU3MKEe M TEXHUKE. DTU CBA3M HauOojiee SiPKO BHJIHBI B TEMax
«BexTopse», «Tpuronomerpuyeckrue cOOTHOLEHUs», «Meton koopauHat» U «Teopema [Tudaropar.

MecTto y4eOHOro Kypca B y4eOHOM ILJIAHE.

VY4eOHbIH m1aH Ha U3y4yeHHe TeOMETpUU Ha 0a30BOM ypOBHE, UCXO[s U3 HE MeHee 68 yueOHBIX
4acoB B yU€OHOM TroJly, BCEro 3a Tpu roga oOyueHust — He MeHee 204 yacos.

Peanuzauus padoueii nporpammbl Bocnutanusi B PITYK «I'eomerpusi» ajs 7-9 kiiaccon

PaGouas nmporpamma BocniUTaHus peagnu3yeTcs B OCHOBHOM uepe3 Moylib «llIkonbHbII ypok»
3aaqa: UCIIOJIb30BAaTh B BOCIMTAHUM JIETEN BO3MOXHOCTHU IIKOJBHOTO YPOKA, OIIEPKUBATH
HCIOJIb30BaHNE HA YPOKaX MHTEPAKTUBHBIX (DOPM 3aHATUN C yJalllUMUCS



Mopyne «I1IKOaBHBIN YPOK» HOApa3yMeBAET UCIIOIb30BAHUE BOCIIUTATEIBHBIX BO3MOKHOCTEN

OpraHu3aIK ypOKa:

1. Bocrintanue uHTEpEca K y4EHHIO, K IPOLiecCy MO3HAHUs (CO34aHue U MOAep KaHue HHTEpeca,
aKTUBU3ALMs [103HABATEIBHOM EATEIbHOCTH YYaIUXCS).

2. Bocriutanue co3HaTeNbHOM TUCIUIUIMHBI (IIOKA3aTh BAXKHOCTh y4eOHO — MO3HABATEIbHON
NesITeIbHOCTH, y4eOHON U TPYAOBOM JUCLUIUIMHBL).

3. ®opMupOBaHUsl YMEHUN U HABBIKOB OPraHU3allMU yJalllUMUCS CBOEH IEATENbHOCTH (OpraHu3anus
CaMOCTOSITENIbHON pabOThI, COOJIIOJICHUE TEXHUKU 0€30M1aCHOCTU U TMTUEHUYECKUX IIPAaBUII).

4. BocriutaHue KyJIbTypbl OOIIEHUS (OpraHn3anus OOIEeH s Ha YpOoKe, (OopMUPOBAHUE yUUTEIIEM
YMEHUS CIIyIaTh, BEICKA3bIBaTh U apryMEHTHPOBATh CBOE MHEHHUE).

5. ®opMupoBaHHE U Pa3BUTHE OLICHOYHBIX YMEHHH (pa3paboTKa U NpUHATHE KPUTEPHEB OLICHUBAHUS,
OLIEHUBAaHME IO KPUTEPHSIM, B3aUMOIIPOBEPKA, CAMOOLIEHUBAHKE U T.1.).

6. Bociutanue ryMaHHOCTH (pEryJIMpOBaHUE OTHOILIEHUHN «yUUTENb - YUEHUK», KYUEHUK - YUCHUK?).
7. Ucnionb30BaHNE BOCIIMTATENbHBIX BOZMOKHOCTEH, 00YCIOBICHHBIX ClIeU(UKOIN yueOHOro

npeamera

LOCJICBLIC IIPUOPUTCTHI

METOJIbI U IPUEMBI, POPMBI PaOOTHI

YCTaHOBJICHUE IOBEPUTEIBHBIX
OTHOILEHUN MEXIY YUUTEJIEM U €ro
YYECHHUKAMHU,

MOOIIPEHHeE, MOCPKKa, TOXBaJla, IPOCck0a, MOpyYeHus,
Oecebl, COBMECTHOE OOCYX/IEHUE OOIIIX HHTEPECOB

HOOYK/ICHHE IIKOJILHUKOB COOJIOIATh
Ha YpOKe O0IIenpUuHAThIE HOPMBI
HOBEJICHUS

6CCCIILI O HOpMax | IIpaBuiax IOBCACHUA

IIPUBJICYCHUC BHUMAHUA INKOJIbHUKOB
K OICHHOCTHOMY AaCIICKTY U3y4aCMbIX
Ha ypoKax SIBJICHUMN

o0CyXJleHUEe, BbICKa3bIBAaHUE MHEHUS U €r0 000CHOBaHMUS,
aKLIEHTUPOBAHNE BHUMAHUS 00y4YarOUIMXCs Ha HPaBCTBEHHBIX
npobyemMax, aHalnu3 SBJICHUH, pa3BUTHE Y 00yJarOLIUXCs
YMEHHUSI COBEPILATh PaBUIIbHBIN BHIOOD

HCITOJIB30BAaHUEC BOCIIUTATCIIbHBIX
BO3MOXKHOCTEH copepxKaHus
y4eOHOT0 MpeameTa

ACMOHCTpalnus ACTAM MMPUMEPOB OTBETCTBCHHOTO,
TPa)XXTaHCKOTO MTOBEICHUS, TPOSBICHUS YEJIOBEKOIIO0US 1
100poCcepIeYHOCTH, Yepe3 MoA00P COOTBETCTBYIOIINX 3a/1a4
JUISL PEIIeHUsT; IPOBEIEHUE YPOKOB IO MIKOJIHHOMY
KaJICHOapro COOBITHH U MAMATHBIX Jar, O3HAKOMJICHHUE C
WCTOpHUEH BO3HUKHOBEHHS U Pa3BUTHSI MAaTEMAaTUKHU

IIPUMEHEHHE HA YPOKE
MHTEPAKTUBHBIX, COBPEMEHHBIX (hOpM
paloThI ydarmxcs

ANEKTPOHHOE 00pa3oBaHKe: MPOTrPAMMbI-TPEHAXKEPHI, 3aUEThI
B 2JICKTPOHHBIX MIPHIIOKEHUIX, 00yUarone miaThopmbl
VYun.py, Axnace, POUI, 01maremaruka; npe3eHTaluy;
JTUCTAaHIIMOHHBIE TEXHOJIOTUH O0YUYEHHsI, CMEIIIAHHOE
oOyueHue, WHTEJUIEKTYalIbHbBIE UTPBI, TPYIIOBBIE (DOPMBI
paboThl Wi paboTy B Mapax

OpraHu3aIys MpeaMETHBIX
00pa3oBaTeNbHBIX COOBITHI

IIPpOBCACHUC HpCﬂMCTHOﬁ HCACIN MaTCMaTUKH

WHUIUUPOBAHHUE U MOJACPKKA
HCCHCHOB&TCHLCKOﬁ JACATCIIbHOCTH
IMIKOJIBHHUKOB, pa60Ta C O Jap€HHBIMU
ACTbMHU

VYueOHbIC TPOCKTHI, OYHBIC U JUCTAHITMOHHBIC OJTMMITHAIBI

OopraHu3anusia BBaHMOﬂCﬁCTBHH
HaCcTaBHHYCCTBA

HACTaBHUYECTBO 10 (hopMe «yCTeBarOUINii — HeYCTIEBAIOLIHI»
(BapwaHT MOIIEPIKKH JJIs JOCTHXKEHHS 00pa30BaTeIbHBIX
pe3yabTaTOB), «PaBHbIH - paBHOMY» (0OOMEH HaBBIKAMU JIJIS
peain3alyy TBOPUYECKUX U 00pa30BaTENIbHBIX TPOEKTOB)




Coaep:xxanue y4eOHOro Kypca
7 kiacc

HauaneHble moHsATHA reoMerpyuu. Touka, npsmasi, OTPE30K, JIyd. YTroiy. Buasl
yrioB. BeptukanbHble W cMexHbIe yrubl. buccekrpuca yria. Jlomanas,
MHOTI'OYTroJIbHUK. [lapanienbHOCTh U NEPHEHAUKYJISIPHOCTD IPSIMBbIX.

CummMmeTpuuHble ¢Gurypsl. OCHOBHBIE CBOMCTBa OCE€BOW cumMeTpuu. l[Ipumepst
CUMMETPHUH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE IOCTPOCHUSA C IOMOIIBIO HUPKYJIA U JIUHECHKH.

TpeyronpHuk. BbeicoTa, MeamnaHa, OMCCEKTpHCca, UX CBoHcTBa. PaBHOOEpeHHBIH

U PAaBHOCTOPOHHUU TpeyroinbHUKHA. HepaBeHCTBO TpeyroJbHUKA.

CgpoiicTBa M NPU3HAKU PaBHOOEIPEHHOIo TpeyroJbHUKA. [Ipu3Haku paBeHCTBaA
TPEYTrOJIbHUKOB.

CpolicTBa M NpPHU3HAKU HapaiedbHbIX OpsMbIX. CyMma yIJOB TpEyroJIbHUKA.
Buemnue yribl TpeyrojJbHHKA.

IIpsiMmOoyronpHbIii  TpeyrojbHUK. CBOWCTBO  M€JWaHbl  HOPSAMOYTOJBHOIO
TPEYroJibHUKA, NPOBEAEHHON K runorteHys3e. [Ipu3Haku paBeHCTBA OPSIMOYTOJIbHBIX
TPEYTOJBbHUKOB. [IpsiMOYToJIbHBIN TPEYTrOJIbHUK € yriioM B 30°.

HepaBencTBa B reoMeTrpumn: HEpaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JJOMaHOM, TeopeMa o©O OonpmieM Yyrijie M OOJbHIEH CTOPOHE TPEYTrOJIHLHUKA.
IlepnieHaUKYyJIsIp 1 HAKJIOHHAA.

I'eomeTpnueckoe MecTo TOUEK. buccekTprca yria u cepeIuHHbBIN NEPHIECHIANUKYJIISIP K
OTpE3KYy KaKk reOMEeTPHUUYECKHE MECTa TOYEK.

OKpYy>XKHOCTh U KpyrI, XOpAa U AUaMeTp, UX cBoicTBa. B3aumMHoe pacrionoxeHue
OKpy>XHOCTH U npsiMol. KacarenpHass m cekylias K OKpPY>XHOCTHU. OKpPY>KHOCTB,
BIIMCaHHas B yroJl. BrimcanHas 1 onuMcaHHasi OKPY>KHOCTH TpPEyTroOJIbHUKA.

8 Kiacc

YeteipéxyronbHuku. IlapaminenorpamMm, ero mnpusHaku MW cBoMcTBa. YacTHble
cllydau mapajuleJorpaMmoB (IIpSAMOYTOJIBHUK, poMO, KBaapaT), HUX MPU3HAKU U
cBoiictBa. Tpanmeuusi, paBHOOOKasi Tpamenus, € CBOMCTBA W NOPHU3HAKU.
IIpsamoyronpHas Tpanenus.

Meton ynsoeHust Menuasbl. lleHTpanbHass cUMMETpHUs.

Teopema daneca m TeopemMa O MOPOHOPIUOHAIBHBIX OTpe3kax. CpenHue JITUHUU

TpEeyTOJIbHHUKA U Tpanenuu. L{eHTp Mmacc TpeyrojbHHUKA.

I[Tonobue  TpeyroabHUkoB, kodddunuent mnoxaodbus. IlpuzHaku  momoOus
TpeyTroJbHUKOB. [IpuMeHeHne mo1o6ust mpu peleHur MpakTUYEeCKUX 3a/1a4.

CroiicTBa miomanaeii reomMerpuueckux ¢uryp. Dopmyisl a8 [IIOMIAIUA
TpeyrojdbHHUKa, Hapajuiesorpamma, pomba u Tpaneuuud. OTHOILIEHHE JIomaieH
noJ100HBIX QUryp.

Brpruucienne mnoomaneil TpPEeyroJbHUKOB W MHOI'OYI'OJBHHMKOB Ha KJETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsbl Iludaropa mnpu penieHUU
OpaKTUYECKHUX 3ajiad.

CuHycC, KOCUHYC, TAHI'€HC OCTPOTrO yrIJja MPsIMOYTrOJIbHOIO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. Tpuronomerpuueckue GpyHkiuu yrioB B 30°, 45° u
60°.

BnucanHsble U LIeHTpalJbHBIE YIJIBI, YIOJ MEXKAY KacaTeIbHOMU W XOpAOH. YTIJIbI
MEXIy XOpJAaMH M CEeKyUIMMH. BrincaHHbIE W ONHCaHHBIE YETHIPEXYTOJIBHUKH.
BzanmHoe pacniosio)keHue IByX OKpyxkHocTed. Kacanme oxpykHocteit. OOmme
KacaTelbHbIE€ K IBYMOKPYKHOCTSIM.



9 kitacc

Cunyc, xkocuHyc, TanreHc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAeCTBO. POPMYJIBI IIPUBEICHUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCHMHYCOB M TeOopema CHHYcOB. PemleHue
MPAKTUYECKUX 3a7a4 C UCIOJIB30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeobpazoBanue mogo0usi. [To1o0me COOTBETCTBEHHBIX DJICMEHTOB.

Teopema o0 HpoU3BEAECHUU OTPE3KOB XOpH, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB
CEKYIIMX, TEOpEMA O KBaapaTe KacaTeJIbHOM.

Bekrtop, nimHa (MOZysib) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPHI, IIPOTHBOIOJIOXKHO
HallpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB,
olepalMu HaJ BeKTOpaMH. Pa3zjiokeHue BeKTopa IO JABYM HEKOJUIMHEApHBIM
BektopaM. Koopannatelr  BekTtopa. CKajlsgpHOE  HOPOU3BEIACHHE  BEKTOPOB,
OPUMEHEHHE /IS HAXO0XXAEHUs NJIUH U YIJIOB.

JlekapToBbl KOOpAMHATHI HAa INIOCKOCTH. Y PABHEHUS IPSIMOM U OKPYKHOCTH B
KOOpAMHAaTaxX, I€pEeceuYeHUe OKPYKHOCTEH MU NpsIMbIX. MeToJ KOOpAWHAT U €ro
IPUMECHECHHE.

ITIpaBusibHBIE MHOTOYIrOJbHUKHU. J[JIMHA OKpy>XHOCTHU. ['panycHasu panuaHHas Mepa
yrija, BBIUHMCIEHUE JUIMH AyTr OKpyXHocTel. [lnomane Kpyra, ceKropa, CErMeHTa.

JIBMD>KEHUsT IVIOCKOCTHM W BHYTPEHHHE CHUMMeETpUU ¢Guryp (dJIeMeHTapHbIE
npeacrasiieHus). [lapamnensnbiii nepenoc. [ToBopor.



7 kjaace

TemaTHyeckoe NJIAHUPOBAHUE

Tema (pazpen
Kypca), KOJI-BO
4acoB

IIporpammHoOe conepxanue

OcCHOBHBIE BUJABI JCATCIIbHOCTH 06yqalonmxc;1

ONEKTPOHHBIE

(udpoBbIe)

o0pa3oBaTeNbHbIE PECYPChHI

1 | Hpocreiimme | [IpocTeiinme reomeTpruueckue ®opMyIMPOBATH OCHOBHBIE ITOHATHUS U ONPEACTICHHUS.
reoMeTpu4YecK | OObEKThI: TOUKH, TPSAMBIC, JIy4d Pacno3naBaTh n3yueHHbIE TeOMETpUYECKUE GUTYPHI, ONpeleIsTh
ue U YIJIbl, MHOT'OYTI'OJIbHUK, JIOMaHasl. UX B3aMMHOE PAacIOJOXKEHHE,

(durypbI CMeXHbIE U BEpTUKAIBHBIC YTIIbL. BBINOJIHATH YEPTEK TI0 YCIOBUIO 3a1a4H.
U UX Pa6ora ¢ npocreiimumu ueprexxamu. | [IpoBoauTh mpocTeiinie NocTpOeHUs ¢ TOMOILIbIO
cBoOiicTBa. W3mepenne TUHEHHBIX U YTIIOBBIX UPKYIIS U THHEHKH.
H3mepenne BEJIMYMH, BEIYUCIICHHE OTPE3KOB U N3mepsTh NMHEHHBIE U YIJIOBbIE BEIMYMHBI F€OMETPUYECKUX U
reoMeTpu4ecK | yrios. NPAaKTUYECKUX OOBEKTOB.
1704 [lepumerp u 1mnomans ¢uryp, OnpenensiTh «Ha I71a3» pa3Mepbl pealibHbIX 00bEKTOB, IPOBOAUTH
BeJINYHH COCTABIICHHBIX U3 MPSIMOYTOJIBHUKOB | TPYOYIO OLIEHKY HX pPa3MeEpOB.
(13 v) PemaTts 3ajaun Ha BEIYUCIIEHUE UIMH OTPE3KOB U
BEJINYHH YTIIOB.
PemaTtsp 3ajaun Ha B3aMMHOE PACHOI0KEHUE T€OMETPUUECKUX
duryp.
IIpoBoauTh KIaccu(UKALUIO YIIOB, BBIYHCIATH
JIMHEWHBIC ¥ YTIIOBbIC BEJIMYUHBI, MPOBOAUTH HEOOXOIMMBIC
JIOKa3aTeIbHbIE PACCY)KICHHS.
3HAKOMUTHCS € HCTOPHEl Pa3BUTHS TEOMETPUH

2 | Tpeyroabuuk | [IoHsATHE O paBHBIX TpeyrojbHUKax U | Pacmo3HaBaTh mapsl paBHBIX TPEYroJIbHUKOB Ha T'OTOBBIX

u (20 uv) MepBUYHbIE MIpe/ICTaBICHUS 0 | yepTexax (C ykazaHHEeM MPU3HAKOB).
paBHBIX (KOHTPYIHTHBIX) (urypax. | BeIBoquTh ciencTBus (paBeHCTB COOTBETCTBYIOIIUX JIEMEHTOB) U3
Tpu MpU3HAKa PaBEHCTBA | pAaBEHCTB TPEYTOJIHLHUKOB.
TPEYTOJIbHUKOB. @opMyaHPOBATH OIPENEIEHUS: OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
[Mpu3Haku paBeHCTBA | IPSIMOYTOJIEHOTO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
MPSIMOYTOJIBHBIX TPEYroJbHUKOB. | TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MeIUaHbl TPEYTOJbHUKA;
CaoiicTBO Me/IMaHBbl | CepeIMHHOTO ePIICHINKYIISIpa OTPE3Ka; TIEpUMETPa TPEYroJIbHUKA.

MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOGeipeHHbIE ¥ PAaBHOCTOPOHHHE
TPEYTrOJIbHUKH. [Ipusnaku u
CBOMCTBA pPaBHOOEAPEHHOTO

@opmyaupoBaTh CBOWCTBA W TNPU3HAKK  PaBHOOEIPEHHOTO
TPEyroJIbHUKA.
CTpouth ueprexu, pemarb 3aJa4M C IOMOILIBI0O Ha- XOXACHUS

PaBHBIX TPEYTOJIbHUKOB.
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TPEYrOJIbHUKA.

[TpoTuB GosbIIEH CTOPOHBI
TPEYTOJIbHUKA JIC)KUT OOJIBIIMNA yrod.
IIpocreiilne HepaBeHCTBA B
reomerpun. HepaBeHcTBo
TpeyrojbHuKa. HepaBeHcTBO
JIOMAHOM.

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriiom B 30°.

[lepBbie NOHATHS O T0KA3aTEILCTBAX
B F€OMETPUHU

IIpumeHATH IPU3HAKK PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJbHUKOB
B 33J1a4ax.

Hcnonb3oBath 11GPOBbIE pecypchl MJIsl HUCCAEAOBAHUSA CBOICTB
u3ydaeMbIx uryp.

3HAKOMUTBLCSA C HCTOPHEN PA3BUTHUSI TEOMETPUU

MMapanaeasn | IlapamiensHbie psIMbIE, ux | @opmMyIHpPOBATH NOHATHE NAPATUIETbHBIX NPSMBIX, HAXOAUTH
ple NpsiMble, | CBOWCTBA, ITaTe1it IIOCTYJIAT | IPAKTUYECKHUE IPUMEPBI.
cymma yrJos | EBkianna. Hakpecr nexauue, | U3yuarb cBoiicTBa yrioB, 00pa30BaHHBIX MPU NEPECEUEHUU
TPEeYrojbHUKA | COOTBETCTBEHHBIE U OJHOCTOPOHHME | MApAJICIBHBIX IPSIMBIX CEKYIIECH.
(12 v) YTJIBL (oOpa3oBaHHBIC pu | IIpoBoauTh H0Ka3aTeNbCTBA IAPAJUICIBHOCTH JBYX MPAMBIX C
IIepeceyeHu napaJijieNbHbIX | IOMOIIBIO YIJIOB, OOpa30BaHHbBIX IPU MEPECEUEHUH 3THX HPSAMBIX
MPSIMBIX CEKyLIEH). TpEeTher MPSIMOM.
[Ipu3Hak mnapajIeNbHOCTH NPSMBIX | BBIMMCAATH CyMMY yIJIOB TPEYrOJIbHMKA U MHOTOYTOJIBHHKA.
yepe3 paBeHCTBO paccrostHUuM oT | HaxoauTh  uucioBble W OyKBEHHbIE 3HA4Y€HUS  YIJIOB B
TOYEK OJHOMU MPSIMOM 0 BTOPOH Mpsi- | TEOMETPUYECKUX 3aJadyax C MCIOJIb30BAaHUEM TEOPEM O CyMME
MOH. YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Cymma yrinoB  TpeyrojabHUKa U | 3HAKOMHMTBCS € HCTOPHEH pa3BUTHS F€OMETPUU
MHOI'OYTOJIbHHKA.
BHelHue yriel TpeyrojabHUKa-
OxkpyxHOCTh | OKpYXKHOCTb, XOpJbl U JUaMeTphl, | @OPMYJIUPOBATH ONpe/ieJieHUsl: OKPYKHOCTH, XOP/Ibl, IHaMeTpa U
U KpYT. nx cBoiictBa. KacarenpHas K | KacaTeabHOW K OKPYKHOCTH.
I'eomeTpuuec | OKpYKHOCTH. Okpyx)HOCTb, | M3yyaTb  UX  CBOWCTBAa, NPU3HAKH, CTPOMTH  YEPTEKHU.
KHe BnycanHas B yroi. Ilonstue o I'MT, | HcciaenoBaTb, B TOM 4YHUCIIE HCHOAb3YS HU(PPOBBLIE pecypcChl:
NOCTPOEHHUS IIPUMEHEHHNE B 3a7ja4ax. buccekTpuca | OKpy HOCTb, BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH, BIINCAHHOW B
(13 ) U CEpEeIUHHBIA NEPIEHIUKYJSAP KakK | yroJI; paBEHCTBO OTPE3KOB KacaTebHBIX.

reOMEeTPUYECKHE MECTA TOUEK.
OKpy’KHOCTb,  ONHMCaHHas  OKOJO
TPEyroJIbHUKA. Briucannas B
TPEYTOJIbHUK OKPY>KHOCTb.

HUcnoas3oBars meton ['MT s nokazarenbcTBa TEOPEM O
nepecedeHny OUCCEKTPHC YTIIOB TPEYTOIbHUKA U CEPEIUHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TpeyroJibHUKa ¢ momoinbio ['MT.
OByaneBaTh NOHATHSAAMM BIIMCAHHOW U ONMKMCAHHOW OKPYKHOCTEH
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[Ipocreiimme 3aaun Ha MOCTPOEHUE

TPEYrOJIbHUKA, HAXOAUTH LIEHTPHI 3TUX OKPYKHOCTEH.

Pemiate OCHOBHBIC 3aJa4yM HA IOCTPOEHHME: YIVIA, DPAaBHOIO
JAHHOMY; CEPEIMHHOIO IEPIEeHIUKYJIpa JaHHOIO  OTPE3Ka;
IIPSAMOH, MPOXOAAIIECH Yepe3 JaHHYI0 TOYKY U IEPIECHAMKYJIIPHON
JAHHOM INpsi- MOM; OMCCEKTPUCHI JAaHHOI'O YIJla; TPEYrOJIbHUKOB IO
Pa3IMYHBIM JIEMEHTAM.

3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHs T€OMETPUU

5 | oBTopenue, |IloBTOpenue u o0oOIIEHNE PemaTs 3a1a4u Ha MOBTOPEHUE, UIUTIOCTPUPYIOIINE CBSA3U MEXKIY
00001IeHHE OCHOBHBIX IIOHATHH U METOAOB pa3IMYHBIMH YacTAMHU Kypca
3HAHUH Kypca
4 4) 7 Kacca
6 | PezepB Pacnipenienenue pe3epBHbIX 4acoOB:
(6 yacoB) - IPOBEJCHUE OLIEHOYHBIX IIPOLIEAYD
(PIIP, BIIP u 1.1);
- oOecrieueHue BbINOIHEHUS
coJiep;kaHusl paboyux MporpaMM B
MMOJTHOM 00BbeMe (TpHu
koppektupoBke KTII B cinyuae
HE00XOAMMOCTH C YY€TOM JaT,
BBIMABIINX Ha MPa3JHUKA U
NePEeHOCca BBIXOHBIX, KAPAHTHH U
T.1.);
- 00o011aro1Iee MOBTOPEHHE
8 Ki1acc
Ne | Tema (paznen | IlporpamMmmMHoe conepxanue OCHOBHBIE BU/IBI JESITEIBLHOCTH 00YUYaIOIUXCs OnexktpoHHble (IU(POBLIE)
Kypca), KOJI-BO o0pa3oBaTeNbHBIE PECYPCHI
4acoB
1 | Yerwipéxyron | [apamrenorpamm, ero mnpusHaku u | M300paxKaTh M HAXOAMTH HA UEPTEXKAX UYETHIPEX- YIOIBHHKH
bpHUKH (11 4) | cBOMCTBA. YacTHeble Cly4yau | pa3HbIX BUJOB U UX JJIEMEHTHI.

napasiesorpaMMoB  (IIPSIMOYTOJIbHHUK,
poMO, KBajpar), HMX NpPHU3HAKU U
cBoiictBa. Tpameuus. PaBHOOOKas u
PSAMOYTOJIbHAs TPAICIHH.

Yinsoenue Menuanbl. lleHTpanbHas

®opmyIMpOBaTH onpeeeHUs: napajuiesiorpaMmma,
NpsIMOYTOJIbHUKA, pomOa, KBajapaTa, Tpaneuuu, paBHOOOKON
Tpaneuuy, [OpsAMOYIOJAbHOM  Tpameuuu. JlokasbIBaTh |

HCNOJIL30BATh NPH pelleHUuH 3aJa4 IPU3HAKU U CBOMCTBA!
napajjieiorpaMMa, OpsMO-  YTOJIbHHMKA, pom0a, KBajpara,
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CUMMETpHUs Tparnenuy, paBHOOOKOH Tpanenuu, NpsIMOYTOJIbHON TpaeIHH.
IIpumeHSTH METOJ YABOEHUS MEMAHbI TPEYTOJIbHUKA.
Hcnoab3oBate 1UGPOBbIE PECYpPChl sl MCCIEIOBAHUS CBOWUCTB
u3y4aeMbIx uryp.
3HAKOMUTBLCA C HCTOPHEN PAa3BUTHSI TECOMETPUU
Teopema Teopema daneca u Teopema o | [IpoBOAMTH NMOCTPOEHHs] C MOMOLIbIO LUPKYIS U JHHEHKH C
®daJjieca u IIPONOPLUOHAIBHBIX OTPE3KAX. UCIIOJIb30BaHUE TEOPEMBI daneca u TEOPEMBbI 0
TeopeMa 0 Cpenssis ~ JIMHUS ~ TPEYroJIbHMKA. | IPONOPLUUOHAIBHBIX OTpe3Kax, CTPOUTH YeTBEPTHIN
nponopunona | Tpanenus, e€ cpeaHss TUHUS. IPONOPLHUOHATIBHBIN OTPE30K.
JILHBIX [IponopunonaneHbie  oTpe3ku, 10- | [IpoBoaMTH HOKa3aTeIbCTBO TOTO, YTO MEAUAHbl TPEYTOJIbHUKA
0Tpe3Kax, CTPOCHHE 4eTBEPTOrO | IepeceKaroTcs B OJHON TOUKE, U HAXOAUTH CBA3b C LICHTPOM Macc,
Nno100HbIe IPONOPLUOHAIIEHOTO OTPE3Ka. HAXO/MTh OTHOILEHUE, B KOTOPOM MEJMaHbl AEIATCS TOUKOW HMX
Tpeyroiabuuk | CBolicTBa LIEHTpa macc B | IepeceveHusl.
u (13 u) TPEYTOJIbHUKE. Haxonuth mogo0HBIE TPEYrOJbHUKHM HA TOTOBBIX YEPTEKAX C
[TonoGHBIE  TPEYrOJIbLHUKH. Tpu | yka3zaHueM COOTBETCTBYIOLIUX IPU3HAKOB I10A00US.
npu3HaKa moJa0o0us TpeyrosbHUKOB. | PemaTrh 3axauMm Ha 10J00HBIE TPEYTOJIBHUKU C IO- MOIIBIO
[TpakTyeckoe npuMeHeHue CaMOCTOSITEJIBHOTO ~ IIOCTPOCHUS  UYEPTEkKEH U HAXOXKACHHUSA
MOJI00HBIX TPEYTOJIbHUKOB.
IIpoBoanTs HOKa3aTeNbCTBA C MHCIOIB30BAHUEM IIPU3HAKOB
OA00MS.
Jloka3bIBaTh TPU MpU3HAKA MOA00MS TPEYTrOJbHUKOB.
IIpumeHATH NOJy4YEeHHBIE 3HAHUS MPU PEIIEHUN T€OMETPUUYECKHUX
Y IIPaKTHUUYECKUX 3a/a4.
3HAKOMMTBCS € MCTOPHEI pa3BUTHS T€OMETPUU

Tlaomanb. [Tonsitrie 06 o6melt Teopuu wiomanu. | OBiageBaTh NePBUYHBIMM INpeACTABJIeHUSAMH 00 oOmein

Haxo:xnenune DopmyIsl TUISL IUIOIIAM | TEOPUH TUTOIIAN (Mephl), (pOpMYIHPOBATH CBOWCTBA IUIOIIAJIH,

MJIoImaxei TPEYroJbHHKA, napajuieJiorpaMMa. | BBIICHATh WX HarJIsSAHBINA CMBICI.

TpeyrojbsuukoB | OTHOLICHHE wionianed | BeisoauTs (bopmynb ioman napajiesiorpaMma,
" TPEYrOJIbHUKOB C OOIIMM OCHOBAaHUEM | TPEYTOJIbHHKA, TpAeuu U3 (OpMYJIbl IIOMAAN IPIMOYTOJIbHUKA
MHOTOYI0JIbH | WK OOIIeH BBICOTOM. (kBazpara).

BIX uryp. Bbrunicnenne miomaned  clI0XKHBIX | BhIBOAMTB (OpMysbl MIOMIAAM BBIMTYKIOIO UYETHIPEXYTOJIbHUKA
Ilnomaan buryp uepe3 pazOueHue Ha YacCTH U | UEPE3 AMATOHAIMU U YTOJI MEXAY HUMHU.

mO0A06HbIX AOCTPOCHHE. Haxonuths momamu Quryp, u300pakKEHHBIX Ha KIETYaTON
$uryp (134) | Mnomazm  ¢uryp ma  xneruaroid Oymare, HCII0JIb30BaTh Pa30MEHNE HA YACTH U JIOCTPOCHHE.
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Oymare.

[Tnomanu 10 T00HBIX buryp.
Breruncnenue 1oomanei. 3amadd ¢
MPaKTUYECKUM COJIEpKAHUEM.

Pemienye 3ajad ¢ IMOMOINBIO METOIA
BCIIOMOTaTeIbHON MJIOIIA TN

Pa3oupars mnpuMepbl  HCIOJIB30BAHUS ~ BCIOMOTATEIIbLHOMN
rmiomaaun sl peieHud rcOMETPUICCKUX 3a/1ay.

Haxoautp momany nogo0HsIx Guryp. Berumeasa s riomanu
Pa3IMYHBIX MHOTOYTOJIBHBIX (PUTYD.

PemaTtp 3aJla4M Ha 1jiomanab ¢ IPpaKTHYCCKHUM COACPKAHUEM

Teopema Teopema [Tudaropa, eé | Jloka3biBaTh Teopemy [ludaropa, ucnosab3zoBatb
Iudgaropam | 10Ka3aTeabCTBO M IPUMEHEHHME. | €€ B IPAKTUYECKUX BbIYMCICHUAX. POPMYJIHPOBATH
Hayaja Oo6patHas Teopema [Tudaropa. oTpezieNieHUs] TPUTOHOMETPUYECKUX (PYHKIIUN OCTPOTo yria,
Tpuronomerp | OmnpenesneHue TPUroHOMETPUUYECKUX NMPOBEPSATH UX KOPPEKTHOCTD.
1700 (GYHKIHI OCTpOTO yIiia, BbIBOAUTH TPUTOHOMETPHUICCKUE COOTHOIICHHUS B
(10 v) TPUTOHOMETPHUYECKHE COOTHOIICHUS B | TIPSIMOYTOJIEHOM TPEYTOJIbHUKE.
MPSIMOYTOJIBHOM TPEYTOJIbHUKE. HccnenoBarb COOTHOIICHUS MEXITy CTOPOHaMU B
OCHOBHOE TPUTOHOMETPUUYECKOE MPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriaamu B 45° u 45°; 30° u 60°.
T0%1eCTBO. COOTHOLICHUS MEXKY Hcnoab3oBath HopMysbl IPUBEACHUS M OCHOBHOE
CTOpOHAMH B IIPSIMOYT'OJIbHBIX TPUTOHOMETPUYECKOE TOXKIACCTBO JIJISI HAXOXK/ICHUSI COOTHOIIEHUI
TPEYrONbHUKAX C yriamu B 45° n 45°; MEX/1y TPUTOHOMETPUYECKUMH (PYHKIMSIMH Pa3IMYHbBIX OCTPBIX
30° u 60° YIIIOB.
I[IpuMeHSITH TOTYYCHHBIC 3HAHUS U YMCHHSI TIPU PEIICHUH
MPAKTUYECKHX 3a7au.
3HAKOMHTHCSI ¢ HCTOPHEI PAa3BUTHS T€OMETPUU
Yriasl B BriricanHbIC U IEHTPATBHBIC YTITHI, ®opMyJIMPOBATH OCHOBHBIE OIIPE/ICTICHHS, CBSI3aH-
OKPY’KHOCTH. | YTOJl MEXKAY KacaTelIbHON U XOPIOH. HBIE C YrJIaMd B Kpyre (BIOUCAHHBIA Yroi, IeH-
Bnucannsble VYTIbl MEXKAY XOpAaMU U CEKYITUMHU. | TPaJbHBINA yroi).
W onucaHHble | BrimcaHHple u onMcaHHbBIE HaxoauTthb BIMICaHHBIE YTIIBI, OMUPAOIINECS Ha Of-
YeTBIPEXYroJl | YeTHIPEXYTOJIbHUKHU, UX TPU3HAKU U HY YTy, BBIYHCJIATH YIJIBI C IIOMOIIBI0 TEOPEMBI O
bHUKH. cBoiictBa. [IpuMeHEeHHE ATHX BIIMCAHHBIX YTIIaX, TEOPEMbI O BIUCAHHOM YETHIPEXYTOIbHUKE,
KacarenbHble | CBOWCTB TEOPEMBI O TICHTPAITBHOM YTJIC.
K IIPH PEIIeHNH TeoMeTprudecKuX 3a1ad. | McciienoBaThb, B TOM YUCIHE C TOMOIIBIO IIU(PPOBBIX
OKPY:KHOCTH. | B3auMHOe pacmonoxeHue IByX pEeCypCcoB, BITMCAaHHBIC W OIMCAHHBIC YETHIPEXYTOIHHUKH,
Kacanue okpyxHOcTel. Kacanue okpyxHocTel | BHIBOAUTH WX CBOWCTBA U MPU3HAKH.
OKpPY’KHOCTEH Hcnoab3oBaTh 3TH CBOMCTBA M PU3HAKU [TPU PELLICHNUH 3a/1a4
(11 v)
IToBTOopenue, | [loBTOpEHNE OCHOBHBIX MOHATUI U Pemath 3a1a4uM Ha NOBTOPEHNE, WIUTFOCTPUPYIOIIUE CBA3U MEXKIY
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00001IeHne METO/IOB KypcOB 7 M 8 KJIACCOB, Pa3IMYHBIMHU YaCTSIMH Kypca
3HAHUH 00o01mIeHne 3HaHU|
(4 19)
7 | Pezepsn Pacnpenenenue pe3epBHbIX 4acoB:
(6 yacoB) - IIPOBECHUE OLIEHOYHBIX IIPOLIEAYD
(PIIP, BIIP u 1.1);
- oOecrieueHue BbINOJIHEHUS
coJiepKaHusl padOYHX MPOTrpaMM B
MTOJTHOM 00beMe (MPU KOPPEKTUPOBKE
KTII B cmy4ae HEOOXOIUMOCTH C
YUYETOM J1aT, BBIMABIIUX Ha MPa3AHUKU
Y TIEpPEHOCA BBIXO/IHBIX, KAPAHTHH U
T.1.);
- 0000m1aro1Iee MOBTOPEHUE
9 kaace
Ne | Tema (paznen [IporpammHoOe conepxanue OcHoOBHBIE BUBI JI€ATEIBHOCTH O0yUaIOUINXCS OnexTpoHHbIE (U POBLIE)
Kypca), KoJ- o0pa3oBaTeNbHbIE PECYPChI
BO YacOB
1 | Tpuronomer | OmpeneneHue TPUroHOMETpUUYeCKHX | POpPMYJIHMPOBATH ONpeAeJeHHsl TPUTOHOMETPUUYECKHX
pus. ¢byukuit yrnmos ot 0° go 180°. (YHKIUHI TYIBIX U MPSMBIX YIJIOB.
Teopemsl KocuHyc 1 cHHYC MPsIMOTO ¥ Tyroro | BeIBOAMTH TeopeMy KOCHHYCOB U TEOPEMY CHUHYCOB
KOCHUHYCOB 1 | yriia. Teopema KOCHHYCOB. (c paguycoM ONMCaHHON OKPYKHOCTH).
CHHYCOB. (O6001ménHasT) TeopeMa CHHYCOB (C Pemath TpeyroibHUKH.
Pemenne pannycoM OMMCaHHOW OKPYXKHOCTH). | PemiaTh mpakTHdeckue 3a1a4u, CBOSIINECS K HAXOKICHUIO
TpeyroJbHuK | HaxoxneHue UIMH CTOPOH U BEJIMYMH | PA3TUYHBIX 3JIEMEHTOB TPEYTrOJbHUKA
OB YIIJI0B TPEYTOJIHHUKOB.
(14 ) dopmyra mIomaan TPeyrojabHIKa

yepes IBE CTOPOHBI U YTOJI MEXIY
Humu. @opmyna momanu
YEeTBIPEXYTOJIbHUKA YEPE3 €ro
JMaroHalld U yroj MEXIy HUMHU.
[IpakTHueckoe mpUMEHEHHE
JIOKa3aHHBIX TEOPEM
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IIpeodpa3zosa | [loustue o npeoOpazoBanuu noaodus. | OcBauBaThL MOHATHE IPEOOPA30OBAHUS MOJOOUS.
HHe CoOTBETCTBEHHBIE 3JIEMEHTHI HccnenoBarh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB
nojo0us. o00HBIX pUryp. (buryp pu npeodpa3zoBaHUN MOT00HS.
Metpuyeckue| Teopema o Ipon3BeIEHUN OTPE3KOB HaxoanTh npumepsl moo0us B OKPY>KaIOIIEH
COOTHOIIEHUsI | XOPJI, TEOPEMA O NPOU3BEICHUU JEUCTBUTEILHOCTH.
B OTPE3KOB CEKYILUX, TEOpeMa O BeiBOAMTH METpHUUYECKHE COOTHOLIEHHSI MEXKAY OTPE3KaMH XOp/,
OKPY:KHOCTH | KBaJpare KacaTesJbHOM. [I[puMeHenne | CeKylux M KacaTeNbHbIX C UCIIOJIb30BaHUEM BIMCAHHBIX YIJIOB U
99 B PEILIEHUU T€OMETPUUECKUX 3a/1a4 MIOI00HBIX TPEYTOJILHUKOB.
Pematb reomeTpudecKue 3a1a4u U 3a1a4d U3 PEaTbHON KU3HU C
HCII0JIb30BAHNEM I0JIOOHBIX TPEYTOJIbHUKOB
BexTopbl Omnpenenenne BEKTOpOB, cilokeHHe | Mcmoyb30BaTh  BEKTOPbl  KaK  HalpPaBJICHHBIE  OTPE3KW,
(11 v) U Pa3HOCTh BEKTOPOB, YMHOXXEHHME | HCCJIEAO0BATH I'€OMETpUYECKHUl (mepemelienue) u (pu3nyecKui
BEKTOPA Ha YUCJIO. (cuia) cMbICIIBI BEKTOPOB.
dusnyeckuii U reoMeTrpuueckuil | 3HATh ompeaeaeHMs CyMMbl U Pa3HOCTH BEKTOPOB, YMHOXKECHUS
CMBICJI BEKTOPOB. BEKTOpa Ha YHUCJIO, HCCIECAO0BATHL TI'COMETPUYECKHH U
Paznoxenne BekTopa 1O JIBYM | (QM3UYECKUI CMBICIBI ATUX OTEPAITHIA.
HEKOJUIMHEAPHBIM BeKTOpaM. | Pemarp reomerpuyeckue 3a1a4u ¢ UCIOJIB30BAHNEM BEKTOPOB.
Koopaunats! BekTopa. PackiaabiBaTh BEKTOp MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
CkansipHO€ NpoU3BEACHNE BEKTOPOB, | Mcmob30BaTh CKaIIPHOE POU3BEIECHUE BEKTOPOB, BHIBOAUTH
€ro NpHUMEHEHHUE MJIi HaXOXJECHUS | €ro OCHOBHBIE CBOMCTBA.
JUIVH U YIJIOB. BeruncaaTe cymMMy, pa3HOCTb M CKAISIPHOE IPOU3BEACHUE
Pemenne 3agau ¢ MOMOIIBIO | BEKTOPOB B KOOpJAUHATAX.
BEKTOPOB. IIpuMeHSTH CKaISIpHOE POU3BEAEHUE ISl HAX0XKIEHUS JUIMH U
[Ipumenenue BEKTOPOB JUIs | YIJIOB
pelieHns 3aJad4  KUHEMaTUKA U
MEXaHHUKHI
HexaproBbl | JlekapToBbl KOOpAMHATBl Touek Ha | OcBamBaTh NOHSITHE INPSAMOYIOJBHOM CHUCTEMBI KOOPAMHAT,
KOOPAMHATHI | TUNIOCKOCTH. JIEKapTOBBIX KOOPJMHAT TOUKH.
Ha YpaBHeHHe  HpsAMOH.  YTrinoBoW | BeIBOAMTBL ypaBHEHUE IIPSIMOM U OKPYKHOCTH.
miockoctH (8 | KoahUIMEHT, TaHTE€HC yria | BeigeassTe TONHBIA KBaApaT Uil HAXOXKAEHUS IEHTpa U
q) HaKJIOHA, napajuleJIbHbIe U | paanyca OKpYKHOCTH IO €€ ypaBHEHUIO.
MePIEeHIUKYJIPHBIE TIPSIMBIE. Pemathb 3a1a4n Ha HAXOXKJIEHUE TOUEK MEPECEUCHUS MPSIMBIX U
VYpaBHeHue OKPY’KHOCTH. | OKPYXKHOCTEH C IIOMOILIBIO METO/1a KOOpJUHAT.
Haxoxxnenne  xoopauHaT  Touek | Mcemosib30BaTh CBOWMCTBA yriaoBOTo KoddduimeHnTa npsMoun npu
IIepeceyeHMs OKPY>KHOCTH U | pelIeHHH 3a]1a4, Ui ONPEAEIICHUS PACIIONOKEHHSI IPSIMOIA.
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MPSMOM.

Meroa KOOpAUHAT IPU PELICHUN
reOMETPHUECKUX 3a]1au.
Hcnonp3oBaHne MeToja KOOpAMHAT
B IIPAaKTUYECKUX 3a/1a4ax

IIpumeHsITH KOOPAMHATHI TPU PEHICHUH TE€OMETPUYECKHX U
MPaKTUYECKUX 3a7ad, JUIsl IIOCTPOEHMS] MaTeMaTHYeCKHX
MoOJIeTiell peasbHbIX 3a/1a4 («METOJ KOOPIUHATY).
Hoab30BaThest UIsI TOCTPOCHUS M MUCCIICAOBAHUHA ITU(PPOBBIMU
pecypcami.

3HAKOMMTBCS € MCTOPHEH Pa3BUTHSI TE€OMETPUU

IIpaBuibHble | [IpaBUiIbHBIE MHOTOYTOJIBHUKH, ®opMyJIMPOBATH OIIPEIEICHNAE IPABUIBHBIX MHOTOYTOJIbHUKOB,
MHOI'OYI0JIb | BBIYMCIICHUE UX JEMEHTOB. UUCIIO T | HAXOAMTh MX DJIEMEHTEL.
HHUKH. U JUIMHA OKPYKHOCTH. JlInHa nyru ITosib30BaTBCSI NOHATHEM JJIMHBI OKPY)KHOCTH,
Jimna OKpY’KHOCTH. Paauannas mepa yria. BBEACHHBIM C ITOMOILBIO IIPABUIIbHBIX MHOI'OYTOJIbHUKOB,
okpy:xxHocTH | [lomans kpyra u €ro 31€eMEHTOB onpeaeJsATh YUCIO T, JUIMHY 1yTH U paJUaHHYyI0 Mepy yIJa.
U IJIOIIAb (cexTopa u cermeHTa). Beiuncnenue IIpoBoauTh MEpexoa OT paJuaHHON MEPHI yria K
Kpyra. wiomazae ¢Guryp, BKIOYAOIIUX IpajyCHOI U HA00OPOT.
Beruyucienue | 3JeMEHTHI Kpyra OmnpeneasTs MI0AAb KpyTa.
JIoIma e BoiBoauTs (hopMy.ibl (B IpasyCHOM U paglaHHON Mepe) JUIs
8 v) JUTMH YT, TJIOIIAA€ CEKTOPOB U CETMEHTOB.
Boruucasite miomanay Guryp, BKIOYAOLUIMX JIEMEHTBI
OKPYKHOCTH (KpyTa).
HaxoauTth miomanay B 3a1a4ax peajlbHOM JKU3HU
J{BuKkeHUst [ToHsiTHE O NIBUKEHUU TUNIOCKOCTH. Pa3dupars npumepsl, WITIOCTPUPYIOLIUE MOHATHS JABUKECHHUS,
IJIOCKOCTH [TapaiensHBIN IEPEHOC, TOBOPOT U LIEHTPOB U OCEH CUMMETPHUH.
(59) cummertpusi. OcH U HEHTPbI @®opMyJMPOBATh ONPEICICHUS MapajuIeIbHOrO IEepeHoca,
CUMMETPUHU. IIOBOPOTa M OCEBOM CHMMETpUM. BBIBOAMTH HX CBOICTBa,
[Ipocreiimme NpUMEHEHHSI B PEIIEHUN | HAXOAUTDH HETOIBH)KHBIC TOUKH.
3a1a4 HaxoauTh EHTPHI U OCH CUMMETPUN IpOoCTeHIINX (puryp.
IIpuMeHsITH TapauleIbHBII NEPEHOC W CHMMETPUIO IIPHU
pelIeHNH TeOMETPUUECKUX 3aj1au (pa3douparb MpUMEPBI).
Hcnonb3oBath 111 MOCTPOCHMS] M MCCIEAOBAaHUN LU(pOBBIE
pecypcesl
IloBTOpenue, | [IoBTOpEeHNE OCHOBHBIX MOHSITHI U OnepupoBarb, NoHATHAMM: (urypa, Touka, MpsiMas, yroi,
00001eHue, | METOJOB KypcoB 7—9 kiaccos, MHOTOYTOJIbHUK,  PaBHOOEIPEHHBIW M PaBHOCTOPOHHHUI
cucreMaTu3a | 0000ILIEHUE U CUCTEMATU3ALUS TPEYrOJIbHUKH,  IPSAMOYTOJIBHBIM  TPEYrOJbHUK, MEIuaHa,

U 3HAHU
(7 9)

3HaHuil. lIpocreimue
reoMeTpHUYeCcKue (PUrypsl U UX
ceorictBa. M3mepenue

OucceKTprca M BBICOTA TPEYroJbHUKA, MapajuieorpaMmm, poMo,
IPSMOYTOJIBHUK, KBA/IPAT, TPAIICINS; OKPY)KHOCTh, KacaTelbHas;
paBeHCTBO M 1ojio0ue Guryp, TpeyroiabHUKOB; NapaJJIeTbHOCTh
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TrCOMECTPHUYCCKUX BCINYHH.

TpeyrojgbHUKH.

[TapannensHble u
MEepHEHIUKYIISIPHBIC TIPSIMBIE.
OKpY>XHOCTh u KpYT.

I'eomerpuueckue nocTpoeHus. YTiibl
B OKPYXKHOCTH. BmnmcanHble u
ONMCaHHBIE OKPY’KHOCTH
MHOT'OYTI'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.
YeTpIpE€XyrobHUKU. BriicanHble u
ONMCAHHBIEC YETBIPEX YT OJIbHUKH.

Teopema Iludaropa wu Havaia
TpUroHOMEeTpuH. Pemienune o00mux
TPEYroJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.
[IpeoOpazoBaHMs TUIOCKOCTH.
JBwxenus. [Togodue. Cummetpusi.
IImomane. Beruncienue niaomaaeii.
[Tnomanu mogoOHBIX duryp.
JlexapToBBI KOOPAMHATHI Ha
IUIOCKOCTH.

BekTopsl Ha mI0CKOCTH

U TEPHeHIUKYISAPHOCTh MPSMBIX, YroJl MEXIy TpPSIMbBIMH,
CUMMETpPHUS OTHOCUTEJIBHO TOUKU U MPSAMOM; JUTNHA, PACCTOSHUE,
BEJIMYMHA yTJIa, TUIONIA b, IEPUMETD.

Hcnoan3oBare  (opmyabl:  mepuMmerpa W IJIOUIAIU
MHOTOYTOJIbHHKOB, JUIMHBl OKPYXHOCTH M IUIOIIAAN KpYTa,
00bEMa MPAMOYTOJILHOTO HapaljieenuIe a.

OnepupoBaTh  NMOHATHSMM:  TPSAMOYrOJbHas  CHCTEMa
KOOp/JMHAT, BEKTOp; HCHOJb30BATH OTH MOHATUS IS
NPEACTaBICHNS JAaHHBIX M PEIICHUS 3ahad, B TOM YHCIE H3
JPYTUX y4eOHBIX MPEIMETOB.

Pemarp 3a7aum  Ha TOBTOPEHHE OCHOBHBIX  IOHSTHH,
WJLTIOCTPAINIO CBSI3e MEXKTy Pa3IMYHBIMH YacTsIMU Kypca.
BoiOupaTs MeTOa A1 pelIeHus 3a/1a49u.

PemaTs 3a1a4u U3 IOBCEIHEBHOM KU3HU-

Pe3eps
(6 yacoB)

Pacripenenienne pe3epBHBIX YacoOB:

- IPOBEIEHUE OLIEHOYHBIX MPOLEAYP
(PIIP, BIIP u 1.1);

- o0ecrieueHne BBITOJHEHUS
coJiep;kaHusi pabouux MporpaMM B
MOJIHOM 00beMe (TIpU KOPPEKTUPOBKE
KTII B cnyyae HEOOXOIMMOCTH C
y4eTOM JIaT, BBITIABIINX Ha MPa3IHUKH
158 Hepeﬁoca BBIXOJHBIX, KapaHTI/IH nu
T.1.);

- o0o0mmaroiiee MOBTOPEHUE
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Ilnanupyemble pe3yabTaTbl 0CBOCHHA Y4eOHOI0 Kypca
OcBoenue ydyeOHOro mpenmera «MareMaTuka» B TOM YHCIIEe Y4eOHOro Kypca «Anredpa» IOKHO
o0OecneunBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOI'O OOLIEr0 OOpa30BaHUS CIEIYIOIIMX JMYHOCTHBIX,
METaIpeIMETHBIX U MPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE  pe3yNbTaThl  OCBOGHMSI  IMpOrpaMMbl  y4deOHOro mpeamera  «Marematukay
XapaKTEePU3YIOTCS:

Ilampuomuueckoe eocnumanue.

MPOSIBJIEHUEM MHTEpeca K MPOHUIOMY M HACTOSALIEMY POCCHUMCKOM MaTe€MaTHKH, LEHHOCTHBIM
OTHOIIIEHUEM K JIOCTH)KEHUSM POCCUHUCKUX MATEMATUKOB M POCCUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax.

I'pasicoanckoe u 0yxo8HO-HpaBCMBEHHOE 8OCHUMAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEN I'pa)<IaHWHA U pealii3alliy €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBaX (DYHKUMOHUPOBAHUS Pa3NUYHBIX CTPYKTYp, SIBICHUH, MpoOLEIyp
IpaXKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.); TOTOBHOCTBIO K OOCYXKICHHUIO STHYCCKHX
mpo0yieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHHI HayKH, OCO3HAHHEM Ba)XXHOCTHU
MOPJIbHO-3TUYECKUX IIPUHIIUIIOB B AESITEIBHOCTU YUEHOTO.

Tpyoosoe socnumanue:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YacTHUE€ B PEUICHUM NPAKTUYECKUX 3aJad  MaTeMaTH4eCKOM
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXXHOCTH MATEMAaTUYECKOrOo OOpa30BaHMsI Ha MPOTSIKEHUU BCEH
KU3HU JJI1 YCIEUIHOW MpodecCHOHANbHON MNeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA;
OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM HHIWBUIYaJbHOW TPAECKTOPUU OOpa30BaHUSI U >KU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TIOTPEOHOCTEH.

Ocmemuyeckoe socnumanue:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETHYECKOMY BOCIPHSITHIO MATEMAaTHIECKIX 00BEKTOB, 3a/1a4,
pelIeHu, paccyk1eH1il; YMEHHIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayynoeo nosHauus.

OpUEHTAIIMEH B JICSITEIIPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX MPEICTAaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJOBEKAa, MPUPOABI U OOIIECTBA, MOHUMAHUEM MaTeMaTHYeCKOW HayKu
KaKk c@epbl YelIOBEUECKOW MACSATENBHOCTH, OTaloB €€ pa3BUTHUA M 3HAYUMOCTH JUISI Pa3BUTUS
LMBWINA3AIMU; OBJIAJICHUEM S3BIKOM MAaTE€MATHUKH M MAaTeMAaTHYE€CKOW KYJIbTYpOH Kak CpeICTBOM
MMO3HAHMS MUPA; OBJIAJICHUEM MTPOCTEUILIMMH HABBIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH.
Du3zuueckoe gocnumanue, Gopmuposarue Kyibmypuvl 300P08bs U IMOYUOHATLHO20 OAA2ONOIYYUSA:
TOTOBHOCTBHIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEJICHUS 37J0POBOTO
oOpa3a >Xu3HU (3AOPOBOE MHUTAHUE, COANAHCHUPOBAHHBIM PEXKUM 3aHATHA M OTHAbIXa, PETyIIpHas
¢u3nueckas aKTUBHOCTb); CPOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHMEM CBOETO IpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa IPYyroro 4eroBeKa.

OKonoeuueckoe socnumanue:

OpUEHTAIINEeH Ha MPUMEHEHNUE MaTEMAaTHYECKUX 3HAHUU TSI PEIICHUS 3a7a4 B 00J1aCTH COXPAHHOCTH
OKpY’Kalollled cpeibl, IUIaHUPOBAHHUS TMOCTYNKOB M OIEHKA KX BO3MOXKHBIX MOCIEICTBUM ISt
OKpY’Karollle Cpe/pl; OCO3HAHMEM TJ100albHOIO XapakTepa HKOJIOTMYECKHUX MpoljeM W myTell ux
peuieHusl.

Jluunocmuvie pezynemamvl, obecneyugarouue aoanmayuro o0dyuawe2ocs K U3 MeHAIOUUMCA
VCIOBUAM COYUATLHOU U NPUPOOHOTL CPEOb:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSAX HEONMPEACNEHHOCTH, TOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTHU Ye€pe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JOJEH,
nmpu- oOpeTaTh B COBMECTHOM JCSATEIHHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIIETCHIIMM W3 OIbITa
ApYrux,;

HE0OXOIMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHclie (GOPMYTUPOBATH UACH, TOHSITHUSA,
runore3sl 00 oObEKTaX M SIBICHUSAX, B TOM 4YHCIE pPaHEEe HE H3BECTHBIX, OCO3HABATH J1EPUIIUTHI
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COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlUIO, BOCIPHHMMATh CTPECCOBYIO CUTYAIHIO Kak
BBI30B, TPeOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh NMPHUHUMACMBIC PEIICHUS W JeHCTBUSA, (OpPMYIIHU-
pOBaTh U OLICHUBATh PUCKHU U NOCIEACTBUSI, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTAThBI

MertanpeameTHble  pe3yibTaThl OCBOEHHUSI MpOorpamMMmbl  ydueOHOro mpeamera «Marematukay
XapaKTEepPU3YIOTCS OBJIAJICHUEM VHUBEPCANbHLIMU HOZHABAMETbHBIMU OCliCMBUAMU, YHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OCUCMBUIMU.

1) VHuueepcanrvhvie no3HasamenvHvle Oelicmsus — obecneuusarom  Gopmuposanue  6A308blX
KOCHUMUBHBIX NPOYECCcOo8 00y4arouuxcs (0ceoeHue Mmemooos NO3HAHUSL OKPYICAIOUe20 Mupa,
npuMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuti pabomams ¢ ungopmayueti).
ba3oBbIe JOormuecKue JCHCTBHUS:

—  BBIBJIITH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKH MaTEMaTUYECKHX OOBEKTOB, MOHSATHH,
OTHOILIEHUH MEXIy TMOHATHAMHU; (DOpMyIUpOBaTh OMNpPENETCHUs TOHSATUN; YCTaHABIMBATH
CYLICCTBEHHBIH MpPHU3HAK KIAacCU(UKALUK, OCHOBAaHUS [UIsi OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
MIPOBOIMMOTO aHAJIN3A;

— BOCIpUHUMATh, (OPMYIUPOBATH U MPeOOpPa3OBbIBATh CYXKACHUS: YTBEPAMUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

—  BBIBJSITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOPEUUs B (aKTax, NaHHBIX,
HAOJMIOACHUAX U YTBEpXKIEHMSX; IpeasaraTb KpPUTEPUM JJIs BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUU;

— JenaTh BBIBOABI C HCIOJIB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUU;

— pasdupaTh JIOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEP)KICHHH (NpsIMBIE M OT MPOTHBHOTIO),
IIPOBOJIUTh CaMOCTOSITENIbHO HECTIOXHbBIE JI0Ka3aTelbCTBA MAaTEMAaTUYECKUX (DAKTOB, BBICTpaUBaTh
apryMeHTaluI0, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS;
— BbIOUpaTh croco0 pemnieHus y4eOHOM 3anauM (CpaBHUBaTh HECKOJBKO BAapHUaHTOB PpEIICHMUS,
BbIOMpaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble Mccien0BaTenbCcKue AUCTBUS

—  HCIIONIB30BaTh BOMNPOCHI Kak HCCIENIOBATEIbCKUI MHCTPYMEHT TO3HaHUS; (OPMYIUPOBATh
BONPOCHL, (DPUKCHpYIOIIME MPOTHBOpPEYHE, MPOOJIEMY, CaAaMOCTOSITEIbHO YCTaHABIMBAaTb HCKOMOE U
JaHHOe, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3UIIHI0, MHEHHE;

— TPOBOAMUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY HECIIOKHBIH SKCHEPUMEHT, HEOOJbIIoe
UCCIIEIOBAaHKE 110 YCTAaHOBICHUIO OCOOCHHOCTEH MaTEMaTU4ECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB
MEXIy CO0Oi;

—  CaMOoCTOSITeNTLHO (OPMYIHPOBATH OOOOIICHHWSI W BBIBOJBI [0 PE3yJbTaTaM MPOBEACHHOTO
HAOIIO/IEHNUsI, WCCIIEIOBaHMs, OILIEHHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3YJIbTAaTOB, BHIBOJOB U
0000IIIeHMIT;

—  TPOTHO3MPOBATh BO3MOXKHOE Pa3BHUTHE TPOIECCa, a TAKKE BBIIBHTATh IMPEAMOIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nadopmManmeii:

—  BBUIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMALMU, MAHHBIX, HEOOXOJUMBIX IS
peIICHUS 3a]1a9H,

—  BbIOMpaTh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIIUIO PA3TUYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

—  BBIOMpaTh GopMy NpecTaBieHUs] HHPOPMALUK U WIUTIOCTPUPOBATH peIllacMble 33Jaul CXeMaMH,
JrarpaMMaMu, HTHOM rpadukoi 1 uX KOMOUHAIMSMU;

— OLEHMBAaTh HaA&KHOCTh HWHGPOpPMAIMM TO KPUTEPHSIM, NPEIJIOKEHHBIM YUHUTEIEM MU
Cc(OpMYJIUPOBAHHBIM CAMOCTOSITENBHO.

16



2)VHusepcanvhvlie KoMMyHUKamueHole Oelicmausi 006ecneyusarom cQopmMupo8aHHOCHb COYUATbHbIX
HABbIKO8 00Y4AOUWUXCHL.

OOwenue:
—  BOCIPUHUMATH ¥ (POPMYIUPOBATH CYXJICHHUS B COOTBETCTBHUHU C YCIOBHSIMM M IEISIMH OOINCHUS;

SCHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Ty PELICHHUs 3a7auyi, KOMMEHTUPOBAThH MOJy4YSHHBIH Pe3ysIbTarT;

— B Xo0je 00CyX/IeHus 3a7aBaTh BOIPOCHI 0 CYLIECTBY 00CYX/1aeMOW TEMbI, TPOOIEMbI, peIacMoit
3a7a4M, BBICKA3bIBATh MWJICH, HAIEJCHHBbIC Ha TOMCK DEIICHUS; CONOCTABIATH CBOM CY)XICHHUS C
CYXIEHUSMH JAPYIHMX YYaCTHHUKOB JHMAioOra, OOHapyKMBAaTh pa3iMyde U CXOJACTBO MO3MIMK; B
KOppeKTHOH (popMme GopMynrpoBaTh pa3HOIIIACHS, CBOM BO3PAXKEHHUS;

— TPEACTaBIIATh PE3YNbTaThl pELICHHs 3aJaud, SKCIEPUMEHTa, WCCIEAOBAaHMs, IPOEKTa;
CaMOCTOSITENILHO BBIOMpAaTh (GOpMaT BBICTYILICHHS C Y4ETOM 3a/ad NPE3CHTAMd U OCOOCHHOCTEH
ayJAUTOPHUH.

CoTpyIHMYECTBO:

— TIOHUMATh M UCIIOJIb30BAaTh NPEHMYIIECTBA KOMaHIHON M WHANBUIYaIbHONW PaOOTHI IIPH PEILICHUH
y4eOHBIX MaTEeMaTHUECKUX

— 3aJa4; NPUHUMATH LEJIb COBMECTHOH JEATEILHOCTH, IUIAHHPOBATh OPraHU3aLMI0 COBMECTHOU
paboThl, pacrpeneniarts BUABI padOT, TOTOBAPHBATHCSA, OOCYKIATh IMPOLECC W PE3YyIbTaT pPabOTHI;
00001aTh MHEHHSI HECKOJIBKHX JIFOJICH;

—  y4acTBOBAaTh B I'PYNIOBBIX (opMax paboThl (0OCYKIEHUS, 0OMEH MHEHHUSIMHU, MO3TOBBIC IITYPMBI
W JIp.); BBIIOJHATH CBOIO 4YacTb PabOThl M KOOPIMHHPOBATH CBOW JEHCTBUS C APYIHMH YJICHAMHU
KOMAaHJIbI; OILEHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT 1O  KPHUTEPHUSM,
copMyIHPOBaHHBIM yYaCTHHUKAMU B3aHMO/ICHCTBUSL.

2) Vuusepcanvuvie pecynamugnwvle Oelicmeus —obecneuusaiom @GOPMUPOSBAHUE — CMbBICIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

—  CaMOCTOSITEIbHO COCTaBIATH IUIaH, ITOPUTM pELICHUs 3aJayd (MM ero 4acTb), BbIOMpATh
CTOCO0 pemeHHs C yYETOM UMEIOIINUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEILICHUH ¢ y4€TOM HOBOM MH(OpMaIUH.

CaMOKOHTPOJIb:

— BIIQJETh CIOCO0AaMH CaMOIIPOBEPKH, CAaMOKOHTPOJS TIpolecca W pe3yibTaTa pelieHHus
MaTeMaTHYeCcKOM 3a1auu;

—  TPenBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 33/1a4, BHOCHUTH KOPPEKTHBEI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

—  OLICHMBATh COOTBETCTBUE pe3yibTaTa AEATEIbHOCTH IMOCTABICHHOM 1IETN U YCIOBUAM, OOBSICHATh
NPUYUHBI  JTOCTM)KEHUS. WM HEJOCTIDKEHHsI IeJIM, HaxOJWTh OMmMHOKY, JaBaTb OIEHKY
IPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3VYJIbTATHI
OcBoenne ydeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOM WIKONBI JIOJDKHO OOECTeunBaTh
JOCTHKEHHE CIICTYIONINX MPEIMETHBIX 00pPa30BaTeIbHBIX PE3yIbTATOB:

7 knacc

— Pacno3naBaTh M3y4YeHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPEICIsATh UX B3aUMHOE
pacrosyiokeHne, u300pakaTh reoMeTpuiecKrue (PUTyphI; BBITIOIHATH YEPTEHKHU MO
YCJIOBHIO 3a/1au. MI3MepsTh JIMHEHHBIE U YTJIOBBIE BEJIMUWHBI. Peniate 3aj1aum Ha
BbIUYHCJIEHUE UIMH OTPE3KOB U BEJIUYHH YTJIOB.

— Jlenats TpyOyI0 ONEHKY JIMHEHWHBIX W YTJIOBBIX BEJIMYUH MPEAMETOB B peaybHOMI
’)KU3HU, Pa3MEPOB NPUPOIHBIX OOBEKTOB. Paznuuathk pazMepsl ’TUX OOBEKTOB IO
NOPSIAKY BEJIMYMHBI.

— CTpouTh 4epTEKHU K N'€OMETPUUECKUM 3aadaM.
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Ilonp30BaThCs MpU3HAKaMH PaBEHCTBA TPEYTOJBHHUKOB, MCIOJIb30BaTh IMPU3HAKHU
U CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB TIPU PEIIICHUU 3a7ad4.

IIpoBoauTe JIOTMYECKHUE PACCYXIAEHHUSI C MCHOJBb30BAHUEM I'€OMETPHUUYECKUX
TEOPEM.

Ilonp30BaTbCst TNpU3HAKAMM  PABEHCTBA  IIPSIMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM  MEJWAaHbI, IPOBEAEHHOM K  THIIOTEHY3€  IPAMOYIOJBHOI'O
TPEYTrOJIbHHUKA, B PELIEHUH F'€OMETPUUYECKUX 3aad.

Onpenensite NapajuIeabHOCTh MPSIMBIX C MOMOIIBIO YTIJIOB, KOTOpPbIE O0Opa3yeTr c
HUMHU cekyuasi. OnpenensTs napajuieJbHOCTh IPSMBIX C ITOMOIIBIO pPaBEHCTBA
PACCTOSIHUI OT TOUEK OJTHOM MPsi-MOU JI0 TOUEK JIPYrOol NpsiMOM.

Pematk 3agaumn Ha kjieTtdyaToil Oymare.

ITpoBOAUTH BBIYMCIECHUS U HAXOAUTH YHCIJIOBbIE U OyKBEHHBIE 3HAYCHUS YIJIOB B
r€OMETPUUYECKHUX 3aJ1a4ax C HCIIOJIb30BAHUEM CYMMBbl YIJIOB TPEYTrOJIBHUKOB U
MHOTOYTOJILHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IIPU ITIEPECEUYCHUN JBYX
napayuienbHbIX NPSIMBIX CeKylliel. PemaTe npakTudyeckye 3ajladyd Ha HaXOXAEHUE
YTJIOB.

Bnanerr mnDoOHSTHEM T'€OMETPHUYECKOIO MeECTa TOYEK. YMETb OIPEeaessiTh
OucCCeKTpucCcy Yyrja ¢W CEpeIUuHHBIM MNEepHEeHAUKYJIsIp K OT- Ppe3Ky Kak
r€OMETPUUYECKHE MECTa TOYEK.

dopmynupoBaTh ONPEAEJIEHUs] OKPYKHOCTU W Kpyra, XOpAbl W JguaMeTpa
OKPY’KHOCTH, MHOJIb30BaThCs HUX CBOWCTBAMH. YMETh INPUMEHSITh 3TU CBOMCTBa
pU pelLICHUH 3a1ad.

Bnaners moHsATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonp3oBaThcst akTaMu O TOM, YTO OHUCCEKTPUCHI YTJIOB
TPEyroJibHUKa IEPECEKarOTCsI B OJIHOM TOYKE, U O TOM, YTO CEpPEIAUHHBIE
MEPNEHANKYJIAPbI K CTOPOHAMTPEYTOJIBHUKA NEPECEKAIOTCS B OJHOW TOYKE.
Brnaners moHsitTueM KacaTeJbHOM K OKPYXXHOCTH, MOJIB30BaTbCs TEOPEMOU O
HEPIICHAUKYJSIPHOCTH KacaTeJIbHOM W paauyca, NOPOBEAEHHOIO K TOYKE
KacaHMusl.

Ilonp30BaTbCs NPOCTEUIIMMHU I€OMETPUUYECKUMH HEPABEHCTBAMH, IMOHUMAaTh HX
OPAKTUYECKUNA CMBICII.

IIpoBOIUTE OCHOBHBIE T'€OMETPHUUYECKHE IMMOCTPOECHUSI C TMOMOUIBIO LHUPKYJIS H
JTUHEUKH.

IlepedyeHb KOHTPOJIbHBIX Da6OT B 7/ Kjacce

Kontponbnas padota Nel «HauansHble reoMeTpUYECKHE CBEICHUS

KonrtponbHas pabora Ne2 «TpeyroiabHUKI»

Kontponbnas padota Ne3 «IlapanienbHbie TPsSMBIE)

KonTponbnas padota no teme Ned «CooTHOIIEHUS MEX/1y CTOPOHAMH U YTJIaMU TPEYTOJIbHUKA
KonrtponbHas pabora Ne5 «CoOTHOIIEHUSI MEXAY CTOPOHAMU U YTIIaMU TPEyroIbHUKa
IIpoMexyTouHas aTTecTalus

8 Kiacc

Pacno3dnaBaTh  OCHOBHBIE BHJbl  YETBIPEXYTOJIBHUKOB, HMX  DJIEMEHTHI,
IIOJIBE30BAaTHCSI UX CBOMCTBAMU IIpHu PCIICHUH I'COMCTPHUYICCKUX 3aJ1a4.
IIpuMmeHsTh CBOWCTBAa TOYKM II€pECEUEeHHUs] MeauaH TpeyrojabHUKa (ILIEHTpa
Macc) B pEeHIeHUH 3ajiay.

BJ'Ia}IeTI) IIOHATUEM CpCI{HCﬁ JJMHUM TPCYTrOJIbHUKA U TpalCluuu, IMIPUMCHATb UX
CBOICTBa MNpHU peEUICeHUH TeoMeTpudyeckux 3anad. Ilomp3oBaThesi TeopeMoit
dajyreca U TEOpEeMOH O TIPOIOPIHOHAIBHBIX OTPE3KaxX, MPHUMEHSTh WX IS
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peuIeHus TPaKTUYECKUX 3a1ad.

— IlpumeHsITh TIPU3HAKU TOJIOOUSI TPEYTOJbHUKOB B PEHICHUM T'€OMETPUYECKUX
3ajad.

— Ilonb3oBatbess Teopemor Iludaropa s pemieHUss TEOMETPUUYSCKHX U
OpakTUdeckux 3amad. CTpoOUTh MaTeMaTHYECKYIO MOJICNIb B MPAKTUYCCKUX
3aja4ax, CaMOCTOSITEIBbHO JIeJIaTh 4YepPTEX M HAXOJHUTh COOTBETCTBYIOIIHE
JUTAHBI.

— Brnagerp TOHSTHUSMHU CHHYCa, KOCHHYCa ¢ TaHI'€HCa OCTpPOro yria
OpSIMOYTOJIBHOTO TpeyrojbHUKa. I[lob30BaThCs JSTUMH TOHATHUSIMH IS
peIIeHUsT MPAKTUYCSCKUX 3aJ1ad.

— BpraucasaTes (pa3auuHBIMUA CIIOCOO0AMU) TIUJIONIA/Ib TPEYTOJIbHUKA W TUIOIIAJIH
MHOTOYTOJIbHBIX (GUryp (IOJB3ysICh, TJ€ HEOOXOAUMO, KaJbKYyJIITOPOM).
I[IpuMeHSTH TTOTYYeHHBIC YMEHUS B IIPAKTUYSCKUX 3ajiadax.

— BnangeTtp TOHATHSIMH BIIMCAHHOTO HW [EHTPAJIILHOTO YyIJa, HWCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yTIJIaX, yrilaXx MEXIy XopJaMu (CeKyIIMMH) U yTJie
MEX/Iy KacaTeJIbHOW U XOPJION IPHU PEHICHUHU IT'eOMETPHUYCCKUX 3aj1ad.

— BrnageTp MNOHSATHEM OITMCAHHOTO YEThIPEXYTOJIbHUKA, MPUMEHSTH CBOWCTBaA
ONMHUCAaHHOTO YETHIPEXYTOJbHUKA MPU PEHICHUU 3aj1ad.

— IlpumeHsATh MOJIydCHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTHh MAaTEMAaTHUYCCKHUEC
MOJICIIM Ui 3aJiad  pPeajbHONW JKHU3HU H TPOBOJUTH COOTBETCTBYIOIIIHC
BBEIYUCIICHHUSI C TPUMEHCHHEM II0JIOOUSI U TPUTOHOMETPHUHM (MOJB3YysICh, TAC
HEOOXO0JIMMO, KAIBKYJISITOPOM).

[lepeyeHb KOHTPOIBLHBIX PabOT B 8 Kiacce

KonTponbnas padota Nel «HeTblpexyroabHUKN»

Kontposnbnas padora Ne 2 "ITnomans"

KonTponbnas padora Ne 3 «IIpusHaku monodus TpeyroabHUKOBY

KonTponbnas padota Ne 4 «IIpumenenue Teopun noao0us peyrojbHUKOB, COOTHOLLIEHUE MEXKIY
CTOPOHAMU U YTTIaMU TPSIMOYTOJIEHOTO TPEYTOJILHUKAY

Kontponbnas padota Ne 5 «OKpy>KHOCTB»

[IpomexyTouHas aTTecTanus

9 kJiIace

— 3HaThb TPUIOHOMETPUYUECKHE (QYHKIHUU OCTPBIX YIJIOB, HAXOJAUTh C HX
HOMOIIBIO PA3JIMYHBIE IJIEMEHTHI INPSAMOYTOJIBHOTO TPEYrojdbHUKaA («pELICHUE
NPSMOYTOJbHBIX TPEYTroJdbHUKOB»). HaxoauTe (¢ MOMOIIBIO KaJbKyJISITOPA)
JUIMHBI U YTJIbI 1Sl HETAOJIMYHBIX 3HAa4YCHUH.

— Ilonb3oBaTtbCcs (popmMynamMHu NPUBEJIEHHS] U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJAECTBOM JJIsI HAXOXXJAE€HUSA COOTHOILIECHUN MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYUHAMMU.

— MHcnonp3oBaTe TEOPEMBI CUHYCOB U KOCHHYCOB Ul HaXOXIAECHHUS Pa3JIMYHbIX
SJIEMEHTOB TPEYToJbHUKA («pELICHUE TPEYTOJbHUKOB»), MPUMEHSTh HX IIpHU
pEUIEHUN T€eOMETPUYECKHUX 3a/day.

— Buragers nmoHsTHSIMH npeoOpa3zoBaHUsI MOJI00USI, COOTBETCTBEHHBIX 3JIEMEHTOB
no106HbIX ¢uryp. Ilonp3zoBaTbcs cBoOMCTBAMHU MOA0O0US MMPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCHATH JAJIUHBI U HAXOJUTh YIJIbl y NOAOOHBIX (uryp. IIpumMensts
CBOICTBa MOJIOOMS B TPAKTUYECKUX 3aJadax. YMETh HPHUBOJUTH IMPUMEPHI
HOJO0OHBIX QUTYP B OKPY>KAIOIIEM MHUPE.

— Ilonp30BaTeCst TeOpeMaMu O NPOU3BEICHUM OTPE3KOB XOPA, O IMPOU3BEICHUU
OTPE3KOB CEKYIIHUX, O KBaJgpaTe KacaTeJIbHOMN.

— Ilonp30BaTbcsi BEKTOpamMH, MNOHUMAaTh HMX TIE€OMETPUUYECKUU U (U3NUYECKUU
CMBICJI, IPUMEHATh HUX B PELIEHUH T'€OMETPHUYECKHX U (PUZHYECKHUX 3aJad.
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HpI/IMCHHTB CKaJISIPHOC MPOU3BCACHHUC BCK- TOPOB MAJId HAXOXKIACHHUA MOJIMH H
YTJIOB.

ITons30oBaTHCH MCTOJOM KOOPAHMHAT HA INIOCKOCTHU, IPUMCHATHLCIO B PCHICHUHN
reOMETPUUYECKUX U NPAKTUYECKUX 3aj]ad.

BHaI[eTB IMOHATUSMU IMTPABUJIBHOT'O MHOI'OYTOJIbBHHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBl JYTd OKPY>XHOCTH M paauaHHONW MEpbl yIJa, YMEThb BBIYHCIISTH
IIomaaes Kpyra u ero yacre. IlpuMmeHATP mNOJydyeHHBIE YMEHHs B
NPAKTUYECKUX 3aJadax.

Haxonute ocu (MaM LEHTPBI) CUMMETpUM GUTYp, INPHUMEHSATHh JIBUKEHUS
IUIOCKOCTHU B IPOCTEHIINX CIIydasX.

HpI/IMCHHTb IIOJIYUYCHHBIC 3HAHHWS Ha IPAKTHUKE —— CTPOUTH MAaTCMATUYCCKHUC
MOJENMU s 3ajad  pPeaJbHOM JKU3HU U IIPOBOJAUTH COOTBETCTBYIOIIUE
BBIUMCIICHUsA C IIPUMEHEHHEM I0J00HsI M TPUIOHOMETPHUUYECKUX (OYHKIMN
(MomB3ysICh, A€ HEOOXOIMMO, KAITBKYISITOPOM).

[lepeueHb KOHTPOIBHBIX PAOOT B 9 Ki1acce
KonTponbnas padora Nel no teme: «BekTopb»
KontposnbHast pabora Ne2 o teme: «MeToa KOOpAHHAT
KonTponbnas padora Ne3 no teme: «COOTHOIIEHHE MEXly CTOPOHAMH U YTIIaMu
TPEYroJbHUKA
KonTponbnas padora Ne4 no teme: «/liinHa OKpy>KHOCTH U IIJIOLIA/Ab KPyra»
KontpomnbHast padora Ne5 no teme: «/IBuxxeHus»
[IpomexxkyTouHas arrectauus
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IIpunoxenue
Kpurepun u HOpMbI OLIEHKHU 3HAHUI, YMEHHH M HABBIKOB 00y4al0IIMXCS 110 MaTeMaTHKe.

1. OueHKA NMCHbMEHHBIX KOHTPOJILHBIX PA0OT 00Yy4YaKUINXCH 110 MaTeMaTHKeE.
OTtMeTKa «5», eclu:

e paboTa BBINOJIHEHA TIOJTHOCTHIO;

® B JIOTUYECKUX PACCYKJICHUSX U 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U OIHOOK;

® B pCHICHUMH HET MAaTeMaTH4YEeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OMKCKA, KOTOpasl He

SIBIISICTCS CJICJICTBUEM HE3HAHUS MJIM HEMIOHUMaHUs y4eOHOTrO MaTepuana).
OTMmeTKa «4» CTaBUTCS B CIEAYIOMINX CIydasx:

e paboTa BBHINIOJHEHA MOJHOCTHIO, HO OOOCHOBAaHWS IIArOB PEHICHHS HEAOCTATOYHBI (eCiH

yMeHHE OOOCHOBBHIBAThH PACCYKICHUS HE SBISIIOCH CIIEITUAIBHBIM 00BEKTOM MTPOBEPKH );

e JIOMYIICHHI OJJHA OLIMOKA WJIM €CTh JBa — TPH HEeI04ETa B BBIKJIA/IKaX, PUCYHKAX, YepTexax Uiu

rpadukax (eciiv 3T BUJIBI padOT HE SABJBSUIUCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH).
OtmeTKka «3» cTaBUTCS, €CIIN:
e JomyileHo Ooyiee OJHON OmMOKU WK Oosee ABYX — TPeX HEJOUYETOB B BHIKJIAJKaX, YePTEKax
win rpadukax, Ho oOydaromuiics 061aaaeT o0s3aTeIbHBIMA YMEHUSIMH IO IPOBEPSEMOil TeMe.
OTMeTKa «2» CTaBUTCS, €CIIN:
e JIOMYIICHBl CYIIECTBEHHBbIE OMMOKH, T[OKa3aBIIMe, 4YTO OOydJaroluiics He o0nagaeT
00s13aTeTbHBIMA YMCHHUSIMHE 110 JIAHHOW TeMe B TIOJTHOM Mepe.
OtrmeTka «1» cTaBUTCS, €CIU:
e paboTa Mokasaja IMOJHOE OTCYTCTBHE Y OOYyYarOMmEerocsi 00sS3aTeIbHBIX 3HAHUNW M YMCHHH 10
MIPOBEPSIEMON TEME WM 3HAYUTENIbHASI YaCTh PaOOTHI BHIMOJHEHA HE CAMOCTOSATEIBHO.

Yyutenb MOXKET MHOBBICUTH OTMETKY 32 OpPUTMHAIBHBIM OTBET Ha BONPOC WM OPUTHMHAIBHOE
pelieHue 3a/1auu, KOTOPbIE€ CBUJIETEILCTBYIOT O BBICOKOM MAaT€MAaTHUYE€CKOM Pa3BUTHUU O0YyUaroIIerocs;
3a peuieHue Oosee CIOXKHOW 3aJauyd WM OTBET Ha OoJee CIO0XHBIA BOIMPOC, MPEIIoKEHHBIC
oOyJaromemMycst JOTOJTHATEIBHO MOCIIC BBIMTOTHCHHS] UM KaKUX-TTH00 IPYruX 3a1aHui.

2. OneHKA YCTHBIX OTBETOB 00VYAIOUIMXCH 110 MATEMaTHKE
OTBeT OLIeHUBAETCS 0TMETKOM «5», €ClIM YUEeHUK:

e T[IOJIHO pPAacKphUI COJEpKaHHuE MaTepuala B o0beMe, MPeAyCMOTPEHHOM NPOrpaMMoi u

y4eOHUKOM;
®  U3JIOXKWI MaTepual TPaMOTHBIM SI3bIKOM, TOYHO HUCIIOIb3YSl MAaTEMAaTUUECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY, B ONIPEAECICHHON JJOTUYECKON MOCIEN0BaTEIbHOCTH;

® MPaBWIHHO BBIMOJIHII PUCYHKH, YEPTEKH, TPAQUKHU, COMMYTCTBYIOLIHE OTBETY;

® [I0Ka3aJl YMEHHE WIUTFOCTPUPOBATH TEOPHI0 KOHKPETHBIMHU IPUMEpPAMHU, IPUMEHSTh €€ B HOBOM
CUTYALIH NPU BBINOJTHEHUH PAKTUYECKOTO 33/1aHNUS;

® TPOJAESMOHCTPUPOBAJI  3HAHWE TEOPHUU  paHee  M3YYCHHBIX  COMYTCTBYIOIIUX  TEM,

c(hOpMHUPOBAHHOCTh W YCTOWYUBOCTH MUCIIOJIB3YEMBIX TIPH OTBETE YMEHHUI U HABBIKOB;

® OTBEYAJ CAMOCTOSTENTHHO, O0€3 HAaBOISAILINX BOIIPOCOB YUUTEJIS;

® BO3MOXHBI OJJHA — JBE HETOYHOCTH TPH OCBEIICHWH BTOPOCTETICHHBIX BOMPOCOB WU B

BBIKJIAJIKaX, KOTOPHIE YUYEHHUK JIETKO UCIIPABHUII ITOCIIE 3aMEUYaHuUsl YIUTEIIS.
OTBeT OleHUBAETCS OTMETKOM «4», €CIIi YOBIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5»,
HO TIPW TOM UMEET OJIUH U3 HEJOCTATKOB:
® B U3JIOKCHUU JOMYIIEHBI HEOONbINE MPOOEIbl, HE NCKA3UBIIIEE MATEMATHUECKOE COACPKAHHE
OTBETA;
e JIONYIIEHBHl OJIMH — JIBa HEA0YeTa TPH OCBEIICHUH OCHOBHOTO COJIEP)KAHHS OTBETA,
WCIIpaBJIEHHBIE TIOCTIE 3aMEUaHUs YIUTEIIS,
e JIOMYIICHBI OLIMOKA WK OOJiee IBYX HENOUETOB IPHU OCBEIIEHUU BTOPOCTEIIEHHBIX BOMPOCOB
WJIU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIE MTOCIIE 3aMEYaHUs yUUTENS.
OT1MmeTKa «3» CTaBUTCS B CICIYIOIMIMX CIIyJasx:
® HEMOJIHO PACKPBITO COo/ep KaHKUe MaTepuana (Coaep:kaHue U3N0KeHO pparMeHTapHO, HE BCETAa
MOCNIeI0BAaTeNbHO), HO TIOKa3aHO oO0Ilee TOHMMaHWE BOIMPOCAa U MPOJEMOHCTPUPOBAHBI yMEHUS,
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JIOCTaTOYHBIE JJs1 YCBOGHHMsS MNpPOrpaMMHOro Matepuana (ompeneneHsl  «TpeboBaHuSIMH K
MaTeMaTHYECKOH MOTOTOBKE 00YUAIOMIMXCS» B HACTOAIICH MTPOrpaMMe M0 MaTeMaTHKe);
¢ HMMCIWChL 3aTpyAHCHUA UKW  JONMYHICHBL ook B OIpPCACICHUU MaTeMaTHYEeCKOU
TEPMUHOJIOTHH, YEPTEKaX, BBIKIAJKAX, HCIPABICHHBIC II0CIIC HECKOJIbKUX HABOJSIINX BOIPOCOB
YUYUTEN;
® VYYCHHK HE CIPAaBWICS C TNPUMCHCHHEM TEOPUU B HOBOH CHTYalldd NpPU BBINOJHCHUN
MPAaKTUYECKOTO 3a/1aHNs1, HO BBITIOJIHUII 3a/IaHUS 00SI3aTEIILHOTO YPOBHS CIIOKHOCTH T10 TAHHOH TeMe;
¢ IIpu J0CTaTOYHOM 3HAHUU TCOPCTUUCCKOI'O Marcpuraia BBISIBJICHA HEAO0CTaTOYHAaA
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.
OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CITYYasx:
® HE PACKpPHITO OCHOBHOE COJCpKaHUE YIeOHOTO MaTepuaia;
e O0OHApY)KEHO HE3HAHUE YYCHHKOM OoJyibllieli wWin HauOoliee BaXXHOW 4YacTH Y4eOHOTO
MaTepuana,
® JIONyNICHBl OMMOKH B OINPENCICHUU TOHSATHI, TNPH WCIOIB30BAaHUM MaTeMaTHYECKOU
TEPMUHOJIOTHH, B PUCYHKAX, YePTEeKaX WK rpadukax, B BhIKJIAJIKaX, KOTOPbIC HE UCTIPABJICHBI
MOCJIC HECKOJLKMX HABOJISALINX BOIIPOCOB YUHTEIIS.
OtmeTka «1» cTaBUTCS, €CIU:
e yUYEHHUK OOHAPYXWJI TMOJTHOE HEe3HAHHE U HEMOHWMaHHE M3y4aeMoro y4eOHOro MaTepuaia Wil He CMOT
OTBETUTH HU Ha OJIMH U3 IMOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY MaT€pHaly.
OueHuBaHMe KOHTPOJIbHbIX paboT.

L4 Kaxc;[aﬂ U3 KOHTPOJIbHBIX pa60T COIACPIKHUT 2 BapuaHTa, KyJa BKJIIOYCHBI 3aJdaHUs,
COOTBCTCTBYIOIIHUEC YPOBHIO 00s13aTeILHON IHOATOTOBKHU, H Ootee IIPOABUHYTLIC 110 YPOBHIO
CIIO0XKXHOCTH.

o WB»- BCPHO BBIIIOJIHCHBI 3a/IaHUs 00513aTeILHOrO YpOBHHI.
o - BCPHO BBIIIOJIHCHO XOT: OBI OJHO 3aJaHucC 0oJie€ BLICOKOI'O YPOBHHIL.
o «»- BCPHO BLIIIOJIHCHBI BCC 3a/laHU . OrmMmeTKa He CHUIKACTCH, CCJIM YYCHUK NOITYCTUII HE bonee

3

HEJO0YECTOB.

OuneHyBaHue TECTOB.

BEITIOJTHEHWE 3aJaHMil HM3|0IleHKA
oO1mero koji-Ba B %

0% - 30% «1»;

31%- 49% 2w

50%- 70% «3»;

71% - 84% «Ay;

85% u BBIIIIE «S».

Ob0mas kiaccupukanus ommodoK.

IIpu oueHke 3HaHUHM, yMEHUH U HABBIKOB OOYYAIOMIMXCS CIEAYyeT YUUTHIBaTh Bce OMIMOKHU (IpyOble U
HerpyOble) U HeT0UYETHI.
I'pyObiMu cuuTaOTCS OIIUOKH:

- HEe3HaHUe ONpeieNIeHUs] OCHOBHBIX MOHSATUH, 3aKOHOB, MPABUJI, OCHOBHBIX IOJIOKEHUIN TEOPUH,
He3HaHHe (HopMyJ1, OOIIETIPUHSITHIX CUMBOJIOB 0003HAYEHUH BETMYMH, €AUHUIL UX U3MEPEHUS;

- HEe3HaHUEe HAaMEHOBAaHUMN €IMHULl U3MEPEHMUS;

- HEYMEHHUE BBIIEJIUTh B OTBETE IJ1aBHOE;

- HEyMEHHE IPUMEHSTh 3HAHUS, aJITOPUTMBI JIsl pEIICHUs 3a/1a4;
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- HEYMEHHUE JeNIaTh BBIBOJIBI U 000OIICHMS;
- HEYMEHHE YUTATh U CTPOUTH rPaUKy;
- HEYMEHHUE M0JIb30BAThCS IEPBOMCTOUYHUKAMHU, YYCOHHUKOM U CIIPABOYHUKAMU;
- NoTepsi KOPHS WM COXpaHEHHE TOCTOPOHHETr0 KOPHS;
- otOpaceiBanue 06e3 0OOBSICHEHUI OJTHOTO U3 HHX;
- paBHO3HAYHbIC UM OIIMOKH;
- BBIYMCIUTENLHBIC OMIMOKH, €CII OHH HE SIBIISIOTCS OTIMCKOM;
- JIOTUYECKHE OMIMOKH.
K HerpyObIM ommdkam cienyeT OTHECTH:
- HETOYHOCTh (POPMYIUPOBOK, OMPEICICHUN, IOHATHI, TEOPHil, BEI3BaHHAS HEMOJIHOTON OXBaTa
OCHOBHBIX TMPU3HAKOB OINPEACTSEMOr0 TMOHSITHS WIH 3aMEHOW OJIHOTO - JIBYX U3 3THX IMPHU3HAKOB
BTOPOCTETICHHBIMU;
- HETOYHOCTh TpauKa;
- HEPALMOHAIBHBIN METOJ pelIeHUs 3aJaud WM HEJOCTaTOYHO MPOJYMaHHBIA IUIaH OTBETa
(HapyIIeHue JIOTUKH, TOJIMEHA OTJEIBHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIIEHHBIMH);
- HEpalMOHAIBHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U IPYrOd JIUTEPATYpO;
- HEYMCHHUE PeIaTh 3aa4H, BBITOJHSITD 3aJIaHUS B OOIIEM BH/IC.
Henoueramu sBistOTCS:
- HEPAIMOHAIBHBIC PUEMBI BEIYUCIICHUH U TTPEOOPa30BaHNUN;
- HeOpeKHOE BBIMOJTHEHHE 3aMKCel, UepTexkel, cxeM, rpaKoB.

Kontpoas 3YH npesiaraercs npu npoBeIeHUA MaTeMaTUYECKUX IUKTAHTOB, MPAKTUYECKUX PabdoT,
CaMOCTOSITENTFHBIX paboT 00yJaromero ¥ KOHTPOJIMPYIOIIEro BU/1a, KOHTPOJIBHBIX padoT
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