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1.

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeMeTa, Kypca
JIUYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE Pe3yJabTATHI 0CBOEHUS NPOrpaMMbl Y4eOHOI 0 NpeaMeTa

«MareMaTHKa)» XapaKTepU3yKlTCH:

1. [TatpuoTHYEeCcKOE BOCTIUTAHUE:
MPOSIBJICHUEM HMHTEpeca K MPOIIJIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHHWEM K JOCTIDKCHHSIM POCCHHUCKMX MAaTEMaTHUKOB M POCCHMCKON MaTeMaTHYEeCKOMH
IITKOJTBI, K MCTIOIb30BAHUIO 3THX JOCTHKCHHUM B IPYTUX HayKaxX W MPUKIATHBIX cepax

2.I'paxknaHcKoe U 1yXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBINOJHEHUIO OOSM3aHHOCTEH TpakAaHWHA M peaqu3ald ero Impas,
NPEICTaBIEHUEM O MaTeMaTHMYeCKHMX OCHOBaX (YHKLIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHHUH, MPOLEAYp I'pa)IaHCKOro oOIiecTBa (BBIOOPHI, ONMPOCHl U Mp . ); TOTOBHOCTBIO K
00CYX/IEHUIO 3TUYECKHUX MpOoOJieM, CBA3AHHBIX C MPAKTUYECKHMM HNPUMEHEHHEM TOCTHKEHUH
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-ITHYECKHUX IPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO

3. TpynoBoe BOCHHUTAHUE:
YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHWH MPAKTUYCCKUX 3aa4 MaTEeMaTHYECKON
HAIpPABJICHHOCTH, OCO3HAHWEM BAXKHOCTH MATEMATHUECKOTO OO0pa30BaHUs Ha MPOTSKCHHUH
BCEU KU3HU IS YCICUTHOW MPOo(eCcCHOHATBHON ACATEILHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUI1; 0CO3HAHHBIM BHIOOPOM M IMOCTPOSHUEM MHIMBHIYaTIbHON TPACKTOPHUH 00pa30BaHUA U
KNU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX UHTCPECOB U 06H_ICCTBCHHBIX HOTpe6HOCTeI\/JI

4.3cTeTHYECKOE BOCIIUTAHUE:
CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M O3CTETUYCCKOMY BOCHPHSTHIO MAaTeMaTHYCCKUX
00BEKTOB, 337124, PEIICHUH, PACCYXKICHHIA; YMECHHUIO BUICTh MATEMATUICCKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

5. lleHHOCTH Hay4YHOTO MO3HAHUS:
OpHUEHTAIINEH B ACSATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPUPOIBI U 00IIECTBA, TOHUMAaHUEM MaTeMaTUYECKOW Ha-
YKU Kak cepbl 4eIOBEUYECKON NESATEIBHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJIS Pa3BUTHS
LUMBWIN3AIUHU; OBJAJCHUEM A3bIKOM MAaTEMaTUKH M MAaTEMaTUYECKOW KyJIbTYypOH Kak CPeJICTBOM
MO3HAHMS MUPA; OBJIAJICHUEM MIPOCTEUIIMMH HaBbIKAMHU UCCIIEA0BATEIbCKOM 1€ TEIbHOCTH

6. ®duznyeckoe BOCHUTaHHE, (HOPMHUPOBAHHE KYIBTYPbl 30POBbS M 3MOLMOHAJILHOIO
OJ1aronoyyyus:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTH4YeCKUe 3HAHWS B HMHTEPECaX CBOETO 3/0pPOBbs, BEICHUS
3I0pOBOTrO 00paza *KMU3HM (340pPOBOE MUTAHUE, COATTAHCHUPOBAHHBIA PEXHUM 3aHATHH U OTABIXA,
peryasipHas puznyeckas akTUBHOCTH); C(HOPMUPOBAHHOCTHIO HaBBIKA pe(reKCHU, MPU3HAHHEM
CBOET0 IpaBa Ha OIMIMOKY M TaKOT'O XK€ MpaBa JIPYroro 4yejoBeKa

7. DKOJIOrMYEeCKOE BOCIUTAHUE:

OpHEHTalle Ha MpUMEHEHHEe MaTeMAaTUYeCKUX 3HAHUW [JIs pelleHus 3ajad B 00JIacTU
COXPAHHOCTH OKPYKAIOIIEH Cpeabl, IMJIAHUPOBAaHUS MOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCNEJICTBUM VISl OKpY>Kalolel cpefbl; OCO3HaHWEM TI00aIbHOTO XapaKTepa SKOJIOTHYeCKHX
po0sieM U myTel UX pelieHus

JUYHOCTHBIE PE3Y/IbTAaThl, OOECHEeUMBAIOIIME aJaNTalyi0 O0ydYarolerocs K HW3MEHSIOMMMCS
YCJIOBHSIM COLIMAIBHOW U ITPUPOJHOM CPEJIbIL:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSIX HEONPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pPE3 MPAKTUYECKYIO IESATEIBHOCTb, B TOM YHCIE YMEHHME YUUTBHCS y JAPYTUX
J0/iel, MpruoOpeTaTh B COBMECTHOM AESTENbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMH W3
OIIBITA IPYTHX;

HE00XO0AMMOCTBIO B (POPMUPOBAHUN HOBBIX 3HAHHMH, B TOM 4YHCIie (OPMYIUPOBAThH UJIE€U, TOHSITHS,
TUNoTe3sl 00 0OBEKTaX M SIBICHUSX, B TOM YHCJE paHee He M3BECTHBIX, OCO3HABATh JAE(PUIIUTHI
COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, INTAHUPOBATh CBOE PAa3BUTHUE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE PELICHU U ACUCTBUS, (OPMYIH-
POBaTh U OLIEHUBATh PUCKH U TOCIEICTBHSL, (POPMUPOBATDH OIBIT



JInuHOCTHBIE, MeTaNIpeIMeTHbIE M TIPeIMETHbIE Pe3yJIbTAThI
OCBOEHHSI COJIePKaHUsI Kypca

[Iporpamma oOecneunBaeT JOCTHUKEHHE  CIENYIOIMX  PE3YyJbTaTOB  OCBOEHUS
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JUYHOCTHBIE:

¢bopMupoBaHNE OTBETCTBEHHOT'O OTHOIIEHHS K YUY€HHIO, TOTOBHOCTH U
CIMOCOOHOCTH 00yJaOIIMXCS K CAMOPA3BUTHIO U CaM000OPa30BaHUIO HA OCHOBE
MOTHBALMU K 00YYEHHUIO U IO 3HAHUIO, BEIOOPY NasnbHelero oopa3oBanus Ha 6a3e
OPUEHTUPOBKH B MUpe mpodeccuii U mpodecCuoHANTbHBIX NMPEATOYTEHUH,
OCO3HAHHOMY MTOCTPOECHUIO UHIAUBUAYAIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YUETOM
YCTOHUYMBBIX TTO3HABATEIbHBIX HHTEPECOB;

(¢bopMUpOBaHUE 1EJIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKHU;

¢bopMupOBaHHE KOMMYHUKAaTHBHOM KOMIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE
CO CBEpPCTHHUKAaMH, CTAPIIUMH U MJIaJIIIUMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE€3HOM, yueOHO-HCCAe0BATEIbCKOM, TBOPUECKOH U JPYrUX BHJAX JeATElNlb-
HOCTH;

yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHON UM NUCbMEHHOH
pedu, MOHUMATh CMBICI MOCTaBICHHOH 3aJa4yu, BRICTpauBaTh apryMEHTAIHIO,
IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

KPUTUYHOCTh MBIIIJICHUS, YMEHUE PAaCMO3HABATh JOTUYECKU HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTINYATh FUNIOTE3Y OT (pakTa;

KPEaTUBHOCTH MBIIIUICHUS, NHUIINATUBA, HAXOYUBOCTh, aKTUBHOCTD NP PEUICHUHU
reoMeTpUYEeCKUX 3ajay;

yMEeHUE KOHTPOIMPOBATH MPOLIECC U Pe3yIbTaT yueOHOW MaTeMaTHIeCKOH
NesATEeNIbHOCTH;

CIOCOOHOCTH K YMOLMOHAIBHOMY BOCIIPUATHIO MaTEeMAaTHYECKUX OOBEKTOB, 3ajad,
peUIeHU I, PacCyKACHUM;

MeTarnpeaIMeTHBIE:

YMEHHUE CaMOCTOSITEJIbHO IJIAHUPOBATh AJIbTEPHATHUBHBIE NYTH NOCTHXKEHHUS LEIEH,
OCO3HAaHHO BHIOMpaTh Haumbonee dSPPEKTUBHBIE CHOCOOBI pEHmIeHUs YYEeOHBIX U
NO3HABAaTEJIbHBIX 3a7a4;

YMEHHE OCYHIECTBIATH KOHTPOJIb IO PE3yJIbTATy M IO CIOCO0Y AHCTBHS Ha ypOBHE
NPOU3BOJBHOIO BHUMAHUS U BHOCUTh HEOOXOJUMbIE KOPPEKTUBHI;

yMeHHUE aJleKBaTHO OIIEHUBATH MPABUIBHOCTH MJIM OMIUOOYHOCTH BBHITTOJTHEHUS
y4eOHOM 3aaul, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€
pemeHus;

OCO3HAHHOE BJaJIeHUE JOTUYECKUMU JEeMUCTBUAMM ONpeeIeHUs MOHITUH,
00001IeHNs, yCTAaHOBICHHS aHAJIOT UM, KITacCU(PUKAIIMU Ha OCHOBE
CaMOCTOSITEIbHOTO BIOOPA OCHOBAHUN M KPUTEPHUEB, YCTAHOBIEHUS POJOBHUIO0BBIX
CBsI3EH;

yMEHHUE yCTaHABINBATh IPUUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTDH JIOTHUECKOE
paccyxaeHue, yMo3akiItoueHue (HHIyKTUBHOE,

JIeYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/7aBaTh, MPUMEHSITh U MTPe0oOpa30BBHIBaTh 3HAKOBO-CHMBOJIUYECKHE
CpelcTBAa, MOJEIH M CXEMBbI JAJIS pelleHUs yueOHBbIX U 03HaBATEIbHbIX 3a/a4;
YMEHHE OpTaHU30BHIBATH YUYEOHOE COTPYIHHUYECTBO U COBMECTHYIO JAEATEIBHOCTH C
YYUTEJIEM U CBEPCTHUKAMM: ONPEAEIATh L[eJIH, pacnpeaeyasiTh QyHKIHUN U POIn
Y4aCTHHKOB, 00IIME cTIOCOOBI paboThl; yMEeHHE paboTaTh B IpyIIie: HAXOIUTH o0mee
pelieHue 1 pa3pemaTb KOHQIUKTH HA OCHOBE COTJIAaCOBAaHMS MO3UIMHI U yuéTa
MHTEPECOB; CIymaTh mapTaépa; GopMyIupoBaTh, apryMeHTUPOBATh M OTCTAUBATH
CBOE MHEHUE;



8) dbopmupoBaHUE U pa3BUTHE YUCOHOW U OOIIETOIH30BATEILCKON KOMIIETCHTHOCTH B
00J1acTH UCTIOTB30BaHUs UH(POPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-
KOMIETEHTHOCTH);

9) mepBOHaYaNbHBIC MPEACTABICHUS 00 UIIESIX U O METOJAaX MaTEeMAaTHKHU KakK 00
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHHUKHU, O CPEACTBE MOJEIMUPOBAHUS SIBICHUI U
IIPOLIECCOB;

10) ymMeHue BUAETh MAaTEMaTHYECKYIO 3a71a4y B KOHTEKCTE MPOOJIEMHON CUTyallu B
JpYTrUuX TUCLHUILUIMHAX, B OKPYXKAIOMIEH KU3HU;

11) ymMeHue HaXOIUTh B PA3JIMYHBIX HCTOUYHUKAX UH()OPMAIUIO, HEOOXOAUMYIO IS
pelIeHusT MaTEeMaTHYECKUX TMpoOsaeM, U IPeACTaBIATh €€ B MOHATHOHN (hopme;
NPUHUMATDH pPELICHUE
B YCJIOBHSIX HEMOJIHOM M M30BITOYHOMN, TOYHOHN U BEPOSITHOCTHOW MHPOPMAIUH;

yMEHHE MOHUMAaTh U UCIOJIb30BaTh MaTEMaTHUECKHUE CPEICTBA HATJISAAHOCTH (PUCYHKH,

YEePTEkKH, CXEMBI U Jp.) AJs WLIIOCTPALNU, HHTEPIPETAIUU, apTyMEHTAIUH;

YMEHHE BBIABUTATh THUIIOTE3bI PU PELICHUH YUeOHBIX 3a7]a4 U IOHUMAaTh HEOOXOJUMOCTh UX

IIPOBEPKU;

yMeHHE MPUMEHATh UHITYKTUBHBIC U JeTyKTUBHBIE CIIOCOOBI PaCCyKICHUMN, BUAETh Pa3IUUHbIe

CTpaTeruy pelIeHus 3a1a4; IOHUMAHUE CYLUIHOCTU aJrOPUTMHUUYECKUX IPEANUCAHUN U

yMeHHE JIeHCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOSITENIFHO CTABUTH 1I€TTH, BEIOMPATh M CO3AaBaTh alTOPUTMBI JUISL PEIICHUS

Y4eOHBIX MaTeMaTHYECKUX MPOOJIeM;

YMEHME IUIAHUPOBATh U OCYILIECTBIIATH JEATEIBHOCTb, HANpPABICHHYIO Ha pELIECHUE

3a/lad UCCIEe0BATENIbCKOIO XapakTepa;

IIPEIMETHBIE:

OBJIaJiIeHHE 0a30BbIM MOHSATUITHBIM alllapaToOM 10 OCHOBHBIM pa3jieliaM COJepKaHus;

NpeacTaBleHHe 00 OCHOBHBIX U3y4aeMbIX MOHATHIX (YUCII0, TeOMETpHUEcKas purypa) Kak

BaKHEHIIINX MaTeMaTUYECKUX MOJEIISX, TO3BOJISIIOIINX OMUCHIBATh U U3Y4aTh PeasibHbIC

IIPOLIECCHI U SIBJICHUS;

yMeHHe paboTaTh ¢ TEOMETPHUECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKATh HEOOXOIUMYIO

MH(POPMAIINIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOM M TMCbMEHHON peyH

C IPUMEHEHUEM MaTeMaTUYeCKON TEPMUHOIIOIMH U CUMBOJIMKH, UCTIOJIB30BaTh Pa3InYHbIC

S3BIKA MaTEMaTHKH, TPOBOJIUTH KJIACCU(HKALINH, IOTHIECKHE 0OOCHOBAHUS, 0KAa3aTeIbCTBA

MaTeMaTHYECKHUX YTBEP)KIECHUMH;

OBJIA/ICHHE HABBIKAMU YCTHBIX, MMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIYUCICHUN;

OBJIaJICHUE T€OMETPUUECKUM S3bIKOM, YMEHHE UCIIOIB30BaTh €T0 JIJIsl ONUCAHUS IPEIMETOB

OKPY’KaIOIIEero MUPa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUH U H300pa3UTEIbHBIX

YMEHHUI, TpUOOpeTEeHNE HABBIKOB T€OMETPUUECKUX MTOCTPOCHUIA;

YCBOCHHME CUCTEMATHUECKUX 3HaHUH O MIIOCKUX (PUTypax U UX CBOWCTBAX, a TAKXKE Ha

HarJIITHOM YPOBHE — O IPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX, YMEHHUE IPUMEHATh

CUCTEMAaTHUYECKUE 3HAHUS O HUX IS PELIEHNUs FTEOMETPUUECKHUX U MPAKTUYECKUX 3a/1ay;

YMEHHE U3MEPATH AJIMHBI OTPE3KOB, BETUYUHBI YIITIOB, HCIIOIb30BATh (POPMYJIBI 1JIs

HaXOXXJCHHS IEPUMETPOB, IUIOIAAEH U 00BEMOB reOMETPHUUECKUX (DUTYD;

yYMEHHE MPUMEHSTh U3yUeHHbIE TIOHATHUS, PE3YIbTAThl, METOBI JJIs PEILICHUS 3a]au

IIPAKTUYECKOI0 XapaKTepa U 3a/1ad U3 CMEKHBIX JUCLHUIUIMH C UCIIOJIb30BaHUEM TIPU

HE0OXOITMMOCTH CIIPABOYHBIX MaTEPUANIOB, KAIbKYJISATOpa, KOMIBbIOTEPA.

INIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA 'EOMETPUMU B 7-9 KITACCAX
Harnsanas reomerpust

BbImycKHUK Hay4HTCS:

pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJEIIAX U B OKPYKAIOILIEM MUPE IUIOCKUE U
MPOCTPaHCTBEHHbIE T€OMETPUYECKHE (PUTYDBI;

pacrno3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJIBHOTO Mapajiesenuie1a, IpaBuIbHON MUpaMHIbI,
LWIMHIPA U KOHYCA;

OTIPENIeNATh M0 JTMHEHHBIM pazMepaM pa3BEPTKU (GUTYPHI JIMHEHHBIE pa3Mephl caMol (UTYpHI U
Hao000pOoT;

BBIYHUCIIATH 00BEM MPSAMOYTOJIFHOTO Mapaljieienune a.



Buinyckuux noayuum 603mMoicHOCMb.!

8bLIUUCTAML  00BLEMBL  NPOCMPAHCNBEHHBIX 2€OMEMPUYECKUX (PUeyp, COCMABNIEHHbIX U3
NPAMOY20NbHbIX NAPATLIELeNnUneos;

yenyoums u pazeumos npeocmasietuus 0 NpoCmMpaHCmMEeHHbIX 2e0Mempuieckux guaypax;
NPUMEHAMb NOHAMUE PA38EPMKU OJisl 8bINONHEHUS. NPAKMUYECKUX PACUEMO8.

I'eomerpuyeckue purypoi

BbInyCKHUK Hay4YuTCSA:

MI0JIb30BATHCS A3BIKOM T€OMETPUU AJI OMMCAHUS MTPEIMETOB OKPYXKAIOLIETO MUpa U UX

B3aMMHOT'O PACTIONI0KEHUS;

pacrno3HaBaTh U M300pakaTh HA YepTEkKaxX M PUCYHKAX TeoMeTprueckue GUrypsl U ux

KOH(UTyparuu;

HAXOJUTh 3HAUYEHUS JUIUH JIMHEWHBIX 2JIEMEHTOB (PUTYyp U X OTHOILIEHHUS, TPayCHYIO MEpy

yriioB oT 0 10 180°, mpuMeHsist onpeaeneHus, CBOUCTBA U MPU3HAKU (PUTYP U X DJIEMEHTOB,

oTHomIeHUs! GUryp (PaBEHCTBO, MO00HE, CHMMETPHH, TTOBOPOT, MApAILICIBHBINA MTEPEHOC);

OIepUPOBATH Ha OA30BOM YPOBHE MOHATUSMU T€OMETPHUYECKUX UTYP;

ONEpUpOBaTh C HAYAIBHBIMUA MOHSATHSIMH TPUTOHOMETPUH U BBIMOIHATH 3J€MEHTapHbIE

orepanuu Hajl (DYHKIUSMHE YIJIOB;

periaTth 3a7a4n Ha J0Ka3aTeIbCTBO, ONMUPAsICh HAa U3yYEHHbIE CBOMCTBA (PUTYp U OTHOLLIEHUI

MEXTy HUMH U IPUMEHSISI H3Y4IE€HHBIE METOIbI JIOKA3aTEIIbCTB;

pelaTh HeCI0KHBIE 33/1a41 Ha TIOCTPOEHHE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHUS C

MTOMOIIBIO ITUPKYJIS U JTHHEUKH;

pemaTh IIaHUMETPUUECKHE 3a/1a4i Ha HaX0XK/IEeHUE T€OMETPUYECKUX BEJIMYHH 10 00pa3iiam

WM aNTOpPUTMaM, PellaTh MPOCTEUIIHE TUIAHNMETPUICSCKHE 3a/1a41 B IIPOCTPAHCTBE.

U3BJIEKaTh HH(OPMALIHIO O TeOMETPUUYECKUX (hUrypax, mpeICTaBICHHYIO Ha YepTeKax B SIBHOM

BUJIC;

MPUMEHSITH JUIsl peLIeHH 3a/1a4 TeOMEeTpUuIecKre (PaKThl, €ClId YCIOBUS UX MPUMEHEHUS 3aJaHbl

B SIBHOM (opme;

BoinyckHUuK nonydum 603MONCHOCMY.!

OBJIAJIETh METOJIAMH PEIICHUS 3a/Jay Ha BBIYUCIICHHS U T0KA3aTEIbCTBA: METOIOM OT

MPOTUBHOTO, METOJOM MOJI00MS, METOJIOM Iepedopa BApUaHTOB U METOJOM I'€OMETPH-

YEeCKUX MECT TOYEK;

NpuoOpPEeCcTH ONBIT MIPUMEHEHHUS alredpandeckoro ¥ TPUroHOMETPUUECKOr0 anmnapara u

uael NBUKEHUS NMPH PEIICHUU TeOMETPUUECKUX 3a]1a4;

OBJaJeTh TPAAUIMOHHONW CXEMOMW peleHus 3aJay Ha NOCTPOCHUE C TOMOIIBIO

HUPKYJIS U JUHEHKHU: aHAIU3, IOCTPOEHHE, JOKA3aTEIbCTBO U UCCIIEIOBAHUE;

HAy4YUTbHCS peuiaTh 3a/ayi Ha MOCTPOEHUE METOJOM F€OMETPUUECKOr0 MECTa TOYEK U

METOAOM IOI00H;

NPUOOPECTH OMBIT UCCIETOBAHUS CBOMCTB IMNIAHUMETPUUECKUX QUTYP C TOMOIIBIO

KOMIBIOTEPHBIX MPOTPAMM;

NpuOOPECTH OMBIT BHIMOJIHEHHUS MTPOEKTOB Mo TeMaM: «['eoMmeTpuyeckue npeodpa3oBaHus

Ha IockocTHy, «llocTpoeHue oTpe3koB Mo Gpopmyie»;

HAY4YUTHCS UCTIOJIH30BaTh CBOWCTBA F€OMETPUUECKUX (PUTYp IS PEIICHUs TUIIOBBIX 3a/1a4,

BO3HHUKAIOIINUX B CUTYAIMSIX TTOBCEAHEBHOM KHU3HHM, 3371a4 MPAKTUUYECKOTO COICPIKAHMS.
OTHOmEeHus

BbIyCKHUK Hay4YuTCS:

1)onepupoBaTh Ha 0a30BOM YPOBHE TIOHATHIMU: PABEHCTBO QUTYp, paBHBIE (PUTYPHI, PABEHCTBO

TPEYTOJIHHUKOB, MAPAIIEITBHOCTh MPSAMBIX, TEPIECHIUKYISIPHOCTh MPSMBIX, YTIIBI MEKITY

MPSIMBIMU, TIEPIICHIUKYIISP, HAKIIOHHASL, TPOEKIIMSL.

Buinycknux nonyyum 603moocHocmu:

2)UCTIONIb30BaTh OTHOIICHUS JJISI PEIICHUS TPOCTEHUINNX 3a71a4, BOSHUKAIOIINX B PEaTbHOU

KHU3HU.

I'eoMeTpuyeckue MoCTpoeHUst

BbIyCKHUK Hay4YuTCS:

1)u300pakaTh TUMIOBBIC IIOCKHUE (PUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKU U C TIOMOIIIBIO

MHCTPYMEHTOB.



BuvinyckHuk nonyuum 603MO*CHOCMb:
2)BBINOJIHATH MPOCTEHIIINE TIOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBIE B peaslbHON JKU3HHU.

I'eomeTpnyeckue npeodpa3oBaHus

BeinmyckHUK HayuuTCs:

l)cTpouts GuUrypy, CAMMETPUYHYIO JaHHOU (PUTYpEe OTHOCUTEIIEHO OCH U TOUKH.
BoinyckHuk noayuum 603MONCHOCMb!

2)pacro3HaBaTh JBH)KEHUE 0OBEKTOB B OKPYKAIOIIIEM MUPE; CAMMETPHYHBIE (PUTYPHI B
OKpY’KarolleM MHpe.

H3mepenne reomeTpuyecKux BeJHYNH
BhInyCKHUK Hay4yuTCSA:

1) WcHonap30BaTh CBOMCTBA U3MEPEHHMSI IJIMH, TUIOIIAACH M YTJIOB IPHU PEIICHUH 3a1a4 Ha
HaXOXXJEHUE JUIMHBI OTPE3KA, JJIMHBI OKPY>KHOCTH, JUIMHBI 1YTH OKPYKHOCTH, TPagyCHOU
MEpHI YIIIa;

2) BBIYMCIATD JJTMHBI IMHEHHBIX 3JIEMEHTOB (DUTI'YP U MX YTJIbI, UCTIONB3YsI (DOPMYIIbI JJTUHBI
OKPY>KHOCTH U JJIMHBI IYTH OKPY>KHOCTH, GOPMYJIbI TUIOIIAAeH Guryp;

3) BBIUUCIATH MJIOUIAN TPEYTOJbHUKOB, IPSMOYTOJIbHUKOB, IIApajlIeIOrpaMMOB, TPAIeIHil,
KpPYTOB U CEKTOPOB;

4) BBIUUCIATH AJIUHY OKPYKHOCTH, AJIMHY AYTH OKPY’KHOCTH;

5) pemath 3a/1a4M Ha JOKA3aTEJIBCTBO C UCIIOJIB30BaHUEM (POPMYIT AJTMHBI OKPY>KHOCTHU U JJTUHbI
TYTH OKPY>KHOCTH, (hopMyJI IUIommaaei puryp;

6) pewiaTh NpaKkTHYECKHE 3a[aull, CBSI3aHHbBIE C HAXOXK/IEHHUEM 'eOMETPUUYECKUX BEIMYUH
(ucnonb3yst pu HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUYECKHUE CPEJICTBA);

7) BBINOJHATH U3MEPEHUE JJIUH, PACCTOSIHUM, BEJIMYUH YIJIOB, C TOMOIILI0 HHCTPYMEHTOB IS
U3MEPEHUH JUIUH U YIJIOB;

8) mpuMeHATh (HOpMYIIbI IEPUMETPA, TUIOIIAIN U 00beMa, IIIOLIAId TOBEPXHOCTH OTACIIbHBIX
MHOTOT'PAaHHUKOB IPY BBIUMCIIEHUSX, KOTJa BCE IaHHbIE UMEIOTCA B YCIIOBUH;

9) nmpumensTh TeopemMy [ludaropa, 6a30BbIe TPUTOHOMETPUUYECKHE COOTHOIICHUS JIJIST
BBIYMCIICHU JJIMH, PACCTOSHUM, IUIOIIAEH B IPOCTEUIINX CIydasx.

Buoinycknuk noayuum 603mMoHCHOCIb:
10)BBIYHCIATE TUIOMAAH (PUTYP, COCTABICHHBIX U3 JBYX WM O0Jiee MPSMOYTOJIbHUKOB,
MapajuieiorpaMMOB, TPEYTOJbHUKOB, KpyTra U CEKTOpa;
11)BBIYHCIATE IUIOMAAA MHOTOYTOJIBHUKOB, UCTIONIB3YsI OTHOIICHUSI PAaBHOBEIMKOCTH U
PaBHOCOCTABICHHOCTH,
12)npuoOpecTu ONBIT TPUMEHEHHUS Are0pandecKoro 1 TPUrOHOMETPUUYECKOTO anmapaTa u
H,Hef[ ABWIKCHUA MMPU PCIICHUU 3a/1a4 Ha BBIYUCJIICHUC Hnoma;[ef/i MHOTOYT'OJIbHUKOB.
13)BBIYUCIIATE PACCTOSTHUSI HA MECTHOCTH B CTAHIAPTHBIX CHTYAIUSX, TUTOMIAIH B TIPOCTEHIIINX
Cllydasix, IpUMEHSTh (POPMYJIbl B IPOCTEHIINX CUTYAIUSIX B IIOBCEIHEBHON KU3HU.

Koopaunarsi
BbimyckHHUK HayduTCs:
1) BBIUUCIIATH JJIMHY OTPE3Ka IO KOOpAWHATAM €0 KOHIIOB; BBIYUCIIATH KOOPAUHATHI CCPCANHBL
OTpE3Ka,
2) UCHoJb30BaTh KOOPAMHATHBIN METOJ AJI U3yUYEHHs CBOMCTB IPSAMBIX U OKPY’KHOCTEH;
3) ompenensaTh NPUOIMKEHHO KOOPAUHATHI TOUYKH TI0 €€ M300paKEHNI0 Ha KOOPAMHATHOM
TJIOCKOCTH
Buvinyckuux nonyuum 603mMoicHOCHb:
4) oBnaneTh KOOPAUHATHBIM METOJOM PEIICHUS 33/1a4 Ha BIYUCICHUE U JOKa3aTEIbCTBO;

5) MPUOOPECTH OMNBIT HCIOJNB30BAHUS KOMIBIOTEPHBIX MPOTPaMM JJIsl aHAJIU3a
YACTHBIX CJIy4a€B B3aMMHOT'0O PACMOJIOKEHHS OKPYKHOCTEH U MPSAMBIX;
6) MPUOOpPECTH ONBIT BBIIOJHEHUSI MPOEKTOB Ha TeMy «llpuMeHeHne KOOpIUHATHOTO

MCTO/a ITpU PCIICHUU 3a1a4 Ha BBIYUCIICHUC U JOKA3aTCIbCTBOY.

BekTopsl



BeimyckHuk Hayuures:

1) omepupoBath ¢ BEKTOpaMu: HAXOAUTH CYMMY U PA3HOCTh JABYX BEKTOPOB, 3aJJaHHBIX
r€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IPOU3BEACHHUIO 33JaHHOTO BEKTOpA Ha YUCJIO;

2) HaXOIUTh JUIsl BEKTOPOB, 33JaHHBIX KOOPAMHATAMU: UTUHY BEKTOPA, KOOPIUHATHI CYMMBI U
pa3HOCTH IBYX M 00Jiee BEKTOPOB, KOOPAMHATHI POU3BEICHUS BEKTOPA Ha YUCIIO, TPUMEHSS
py HeOOXOIUMOCTH COYETATEbHBIM, IEPEMECTUTENBHBIN U PACTIPEICTUTEIILHBIN 3aKOHBI;

3) BBIUUCIATH CKAISIPHOE MPOU3BEACHUE BEKTOPOB, HAXOIUTH YIOJ MEX1y BEKTOpPaMH,
YCTaHABIIMBATh NEPIICHIUKYISIPHOCTD MPSIMBbIX.
Buinycknuk nonyuum 6o3moocnHocmo:

4) oBiaseTh BEKTOPHBIM METOAOM JJI PELICHUS 3a/1a4 Ha BBIYKUCICHHUE U JI0KA3aTEIbCTBO;

5) mpuoOpecTH ONBIT BHIIOJIHEHUS MPOEKTOB Ha TeMy «IIpuMeHeHue BEeKTOpHOro MeTo1a
MpU PELICHUH 3a]1a4 Ha BBIUYUCICHHUE U 10Ka3aTEIbCTBOY.

TpedoBaHHA K YPOBHIO OATOTOBKH Y4YaluXxcs 7 Kjaacca

Jonscnol 3namov/nonumamsp: onpeaeiacHre TOYKY, IPsIMOl. OTpe3Ka, Jiyda, yria; eJuHULbI
M3MEpEeHus OTPE3Ka, yIiia, oNpeiesieHne BEPTUKAIbHBIX U CMEKHBIX YIJIOB, UX CBOMCTBA;
pupeneaeHue NEPUEHAUKYIISIPHBIX IPAMBIX; ONPEACICHUE TPEYTOJbHUKA, BUIBI
TPEYTrOJIbHUKOB, IPU3HAKHU PABEHCTBA TPEYTOJIbHUKOB, CBOMCTBA paBHOOEIPEHHOTO
TPCYroJIbHHUKA, OIIPCACICHUC MCIMAHBI, 6I/ICCGKTpI/ICI>I, BBICOTBI; OTIPCACIICHUC TapaJICIIbHBIX
MPSIMBIX, UX CBOWCTBA U MPU3HAKH; COOTHOUIEHHE MEXAY CTOPOHAMU U YIJIaMU TPEYroJIbHUKA,
TEOPEMY O CYMME YTJIOB TPEYrOJIbHUKA; ONPEIeNICHHE MPSMOYTOJIbHOT'O TPEYTOJIbHUKA, €T0
CBOICTBA U MPU3HAKHU.

Honoicnvl ymemsp: 0003HauaTh TOUKH, OTPE3KU U MPSIMbIE Ha PUCYHKE, CPABHUBATH OTPE3KU U YIJIbI,
C MOMOILIBIO TPAHCIIOPTUPA MPOBOIUTH OUCCEKTPUCY YIiia; H300paXkaTh MPSIMOM, OCTPBIN, TYION U
Pa3BEpHYTHIH yIIIbl; U300paXkaTh TPEYTOIbHUKHM U HAXOAUTH UX MIEPUMETP; CTPOUTH OUCCEKTPHCY,
BBICOTY U MEAHAHY TPCYI'OJIbHHUKA, JOKA3bIBATh ITPU3HAKU PAaBECHCTBA TPCYTI'OJIbHUKOB, IIOKA3bIBATh
Ha PUCYHKE Iapbl HAKPECT JIEXKALUX, COOTBETCTBEHHBIX, OJJTHOCTOPOHHHUX YIJIOB, IOKa3bIBATh
MPU3HAKY [TapaUIEIbHOCTH ABYX IPSIMBIX; JOKA3bIBATh TEOPEMY O CYMME YIJVIOB TPEYI'OJIbHUKA,
3HATH , KAKOM YroJI Ha3bIBACTCs BHELIHUM YITIOM TPEYTOJIBHUKA; IPUMEHATH IPU3HAKU
MPSIMOYT'OJIbHBIX TPEYTOJILHUKOB K PEIIEHUIO 3a1a4; CTPOUTH TPEYTOJIBHUKU 110 TPEM JJIEMEHTAM.

JlonsicHbl 6n1adems KomMnemeHyuaAMU: TIO3HABATEIILHON, KOMMYHUKATHBHOU, HH()OPMAIIMOHHOMN 1
pedIIEKCUBHOIA.

Cnoco6wbt peruams cedyroujue HcU3HEHHO-NPAKMUYecKue 3a0aqu: CaMoCTOATENILHO IPUOOpETaTh
Y TIPUMEHSTH 3HAHUS B Pa3IMUHbIX CUTYAIMAX, paboTaTh B TPYyIIax, apryMEHTUPOBATh U
OTCTauBaTh CBOIO TOUKY 3pEHHUS, YMETh CIIyIIaTh APYIHX, U3BIEKaTh yueOHYI0 HH(POPMAIIIO Ha
OCHOBE COIIOCTABUTEJILHOTO aHaIN3a 00BEKTOB, MOJIb30BATHCS MPEIMETHBIM YKa3aTelIeM,
SHIMKJIONEIUEH U CIIPaBOYHUKOM [T HAXOXKICHUSI HH(OpMAIIUU, CAMOCTOSITEIBHO IEHCTBOBATH B
CHUTYaIMSAX HEOIMPEACTICHHOCTH P PEIICHUN aKTYaJIbHBIX JUIs HUX TPOOJIEM.

TpedoBaHuA K YPOBHIO OATOTOBKH y4yaluxcs 8 kiaacca
Jlonxcnul 3namv/noHumamas:
HauanpHple NOHATHS U TEOPEMBI TEOMETPHH.
MHOTOyroiapHUKH. OKPY>KHOCTb U Kpyr. HarmsgHueie npeactaBieHus 0 IpOCTPAaHCTBEHHBIX
Tenax: Kyoe, mapaiienenurnesne, npusme, mupamuae, mape, chepe, kounyce, unuHape. [pumepsr
ceuenuil. [Ipumepsl pa3BepToK.
Tpeyronbhuk. Teopema @aneca. [logobue TpeyronbHUKOB; KO3 uuueHT noxodus. IpusHaku
MoA00Us TPEYTrOJIbHUKOB.
Teopema Iudaropa. I[IpuzHaku paBeHCTBa NPSMOYTOJIBHBIX TPEYroabHUKOB. CHHYC, KOCHHYC,
TAHI€HC U KOTAHI€HC OCTPOTO YIJia MPSIMOYTOJIbHOTO TPEYTOJIbHUKA U YTJIOB OT 0° o 180°;
IIPUBEIEHHUE K OCTPOMY YIIIy.
3ameyaTeNbHbIE TOYKU TPEYTOJIbHUKA: TOUKH IIEPECEUEHUS CEPEAUHHBIX IEPIEHANKYIISPOB,
OHCCEeKTpHUC, METHAH.
UYeteipexyronbpHuk. [lapamienorpamm, ero cBoiictBa U npusHaku. [I[pamMoyronbHuK, KBagpar,
poMO, UX cBOICTBA M MpU3HAKU. Tparnerus, paBHOOEpEeHHAasT TpareLusl.
MHOroyroiasHuKky. Belmykiibie MHOrOyroybHUKA. CyMMa yIIOB BBITYKJIOTO MHOTOYTOJIbHUKA.
BrnincaHHble 1 onMCcaHHBIE MHOTOYTOJIBHUKU. [IpaBHIIbHbIE MHOTOYTOJIBHUKH.



OxkpyxxHocTb 1 Kpyr. LlenTp, paauyc, nuametp. Jlyra, xopaa. LleHTpanbHblid, BOUCAHHBIA YOI,
BEJIMYMHA BIIMCAHHOTO yria. B3anMHoe pacnosiosxeHue npsaMoi 1 OKpYKHOCTH, IBYX
OoKpykHOCTel. KacarenbHas 1 ceKynias K OKpy»KHOCTH, PaBEHCTBO KAaCATEJIbHBIX, IPOBECHHBIX
13 OJJHOM TOYKH. MeTpruiecKrue COOTHOLICHUS B OKPYKHOCTHU: CBOMCTBA CEKYILUX, KaCATEIIbHBIX,
XOpA.

OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK, U OKPYKHOCTB, OIIMCAHHAs! OKOJIO TPEYTOJIbHHKA.
BnricanHble 1 ONMCaHHBIE YETHIPEXYTOJIbHUKY. BIIMCaHHBIE M ONMCAHHBIE OKPYKHOCTH
IIPaBHWJIBHOTO MHOTI'OYT OJIbHHKA.

M3Mmepenne reoMeTpuyecKix BeIuYuH. JJIMHA JIOMaHOM, MEPUMETP MPSAMOYTOJIbHUKA.
[onsiTHE 0 MoHaU MIOCKUX GuUryp. PaBHOCOCTaBIEHHBIC U PABHOBEIUKNE (DUTYPHI.
[Inomane npsmoyrospHuKa. [Inomanes napamnenorpamma, TpeyrojabHUKA U TpaneLuu.

CBsi3bp MEXKTy IUTOMAASIMU TOJOOHBIX QUTYD.

I'eomeTpuueckue npeodpazoBanusi. Cummetpus Guryp. OceBasi U IIEHTPAIbHAsI CAMMETPHH.
Jonsicnpt ymems: TI0JIb30BATHCS] TEOMETPUUECKUM SI3BIKOM JJIs1 ONIMCAHUS IIPEIMETOB
OKpYKAaIOILIEr0 MUPA; pacrio3HaBaTh FeOMETPUUECKUE (DUTYPBI, Pa3IyaTh UX B3aHMHOE
pacronokeHne; u300paXkaTb FeOMETPHYECKUE (PUTYPHI, BBIIOIHATH YEPTEXKH 10 YCIIOBHUIO 33/1a4H;
OCYILIECTBIIATH IpeoOpa3oBanus GUryp. BeraucasaTe 3HaueHUs T€OMETPUUECKUX BETTHMYHH (JUIMH,
YIJIOB, TUIOLIA/IEH),B TOM YUCIIE I YITIOB OT 0° o 180°; OIIPEEIATh 3HAYCHUS
TPUTOHOMETPUUYECKUX (PYHKIMN MO 3a/1aHHBIM 3HAYEHUSAM YTJIOB; HAXOJIUTh CTOPOHBI, YIJIbl U
IUIOUIAIM TPEYTOJIbHUKOB, JUIMHBI IOMaHbIX, TyT OKPYKHOCTH, IIJIOLa1€i OCHOBHBIX
reoMeTpuueckux Guryp u Guryp, COCTaBICHHBIX U3 HHX.

Pemrate reomeTpuueckue 3a1aun, OMUPAsCh HA U3yUYCHHbBIE CBOICTBA (PUTYP U OTHOLICHUI
MEX1y HUMH, TPUMEHSSI IONOJTHUTENbHBIE TOCTPOCHHUS, adredpandecKuil anmapar,
coobpaxkeHust cummeTpur. [IpoBOIUTE JOKa3aTeIbHbIE pacCyKIACHUS IPU PELICHUH 3334,
HCIIONB3YS U3BECTHBIE TEOpPEMBIL. PemaTes mpocreire niaHuMeTpUIeCKHe 3a/1a4 B
IIPOCTPAHCTBE.

Jlonsichbl 61a0ems KomnemeHyuamu: yieOHO-TI03HABAaTEIbHOM, IICHHOCTHO-OPUEHTUPOBAHHOM,
pedaekcuBHOM, KOMMYHUKATUBHON, HH(POPMAIIMOHHOM, COLIMATBHO-TPYIOBOM.

Hcnonvzosame npuodpemennvle 3HAHUA U YMEHUA 68 RPAKMUYECKOU 0eAMeTbHOCIU U
Nn06CeOHesH oIl cu3Hu: 1J151 ONIMCAHNS PEAbHBIX CUTYalUi Ha A3bIKE TEOMETPHUHU; PAaCUETOB,
BKJTIOYAIOIIHUX [IPOCTEHIIINE TPUTOHOMETpHYECKHE (POPMYJIbI; PEILICHHUS T€OMETPUUECKHUX 3a/1a4 C
HCIIOJIb30BAHUEM TPUTOHOMETPHH. PerieHust MpakTHUECKUX 3a/1a4, CBA3aHHBIX C HAXOKIEHUEM
reOMETPUYECKUX BEIUYHH; TIOCTPOCHUH F€OMETPUIECKUMHI HHCTPYMEHTAMH (JIMHEIKa, YTOJbHIK,

LUPKYJIb, TPAHCTIOPTHP).

TpedoBaHuA K YPOBHIO OATOTOBKH y4yaluxcs 9 kiaacca
Jlonxcnul 3namv/noHumamas:

Crnenyrouye MoHATHUSA : BEKTOP, CyMMa U pa3HOCTb BEKTOPOB; IIPOU3BEIEHNUE BEKTOPA Ha
YHUCIIO0, CKAIIPHOE IPOU3BEAEHUE BEKTOPOB; CUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC; TeopemMa
CHUHYCOB M KOCHHYCOB; PEIICHUE TPEYTOJIbHUKOB; COOTHOIIEHNE MEXY CTOPOHAMU U YIJIaMU
TpeyroiabHuka. OnpeaeneHne MHOTOYTOJIbHUKA; (OPMYJIbI JIIMHBI OKPY>KHOCTH, IJIOLIAAH
Kpyra; CBOMCTBA BIIMCAHHON U ONMCAHHOW OKPY>KHOCTH OKOJIO ITPaBUIILHOTO MHOTOYTOJIbHUKA;
MOHATHE JBUKEHUS HA IIJIOCKOCTH: CUMMETPHS, MapaJIJIEbHBINA IEPEHOC, IIOBOPOT.

Jonsrcnpt ymems: TI0Ib30BaTHCS TEOMETPUUIECKUM SI3BIKOM JJIs1 OIIUCAHUS IIPEIMETOB
OKpYKAaIOILIEro MUpa; pacro3HaBaTh FeOMETPUUECKUE (DUTYPBI, Pa3INyaTh UX B3aUMHOE
pacronokeHne; u300paXkaTb reOMETPUIECKUE (PUIYPBI; BBITOIHATH YEPTEKH M0 YCIOBHUIO 3a1a4H;
OCYLIECTBIIATH IpeoOpa3oBanus ¢puryp. PacrosnaBaTs Ha yepTexax, MOAEISIX U B OKpY’KaroIien
00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TeJa, N300pakaTh UX; B MPOCTEHUIIINX CITydasiX CTPOUTh
CEYEHUS U PA3BEPTKU MPOCTPAHCTBEHHBIX TeJl. [I[pOBOANUTE onepanny HaJl BEKTOPAMH, BBIYHACIISTH
JUIMHY ¥ KOOPAMHATHI BEKTOPA, YTOJI MEXy BEKTOPaMU. BbIUMCIIATH 3HAaUEHUS TEOMETPUYECKUX
BEJIMYUH (IJIUH, YIJIOB, TUIOMIA/EH, 00BEMOB); B TOM YHCIIE: ISl YIJIOB OT 0° o 180° ONpEAEIATh
3HAYEeHUs] TPUTOHOMETPUIECKUX (PYHKITHIA 110 3HAYCHUIO OJTHOM U3 HUX; HAXOJIUTh CTOPOHHI,
YIJIBI ¥ IUTOIIA/IM TPEYTOJIbHUKOB, JUIMHBI JOMAaHbBIX, 1yT OKPY>KHOCTH, IIJIOIIAe OCHOBHBIX
reoMeTpUIecKUuX (puryp u Guryp, COCTaBICHHBIX U3 HUX. peIlaTh FTE€OMETPUUYECKHE 3a1auH,
OMHUpasiCh Ha U3yYEHHbIE CBOMCTBA (DUTYP M OTHOLICHUM MEXAY HUMH, IPUMEHSS
JIOTIOJTHUTEJIbHBIE TOCTPOCHUSI, aIreOpanyecKuii 1 TPUTOHOMETPUYECKHA anmapar, CHMMETPUIO.
[IpoBoauTh TOKa3aTeNbHBIE PACCYKICHUS MIPU PEILICHUH 3aa4, UCIIOJIb3YsI U3BECTHBIE TEOPEMBI;



pemath npocTeiye MIaHUMEeTPUUECKHE 3a/1a4K B IPOCTPAHCTBE.

Honsicnot n1adems KOMnemeHyUAMU:

- uH(bOPMAITMOHHOM;

- KOMMYHHUKAaTHBHOW;

- MaTeMaTU4YecKOil, Moapa3yMeBaroIIeii, 4YTO yyalnuecs yMeoT UCIIO0Ib30BaTh
MaTeMaTUYeCKHe 3HAHUS, apUPMETHUECKUN, alreOpandecKuil anmapar st OMUCAHUS U
perieHus npodieM peanbHO JKU3HU, TPAMOTHO BBITIOJIHATH AITOPUTMUYECKHE
MPEeANUCaHUs U MHCTPYKIIMKA HA MATEMAaTHYECKOM MaTepuae, MoJIb30BaThCs
MaTeMaTH4YeCKUMHU (HopMyIaMu , IPUMEHSTh TPHOOPETEHHBIE AreOpandecKue
npeoOpa3oBanus U (YHKIIMOHATBHO-TpadUIecKre IPeICTABICHUS ISl OMUCAHUS U aHATHA3a
3aKOHOMEPHOCTEH, CYIIECTBYIOIINUX B OKPYKAIOIIEM MUPE U B CMEXKHBIX MTPEIMETaX;

- COUMATBHO-IMYHOCTHOM, TIOJIPa3yMEBAIOIICH, YTO yUyaluecs BIaJCIOT CTUIEM MBIIUICHUS,
XapaKTEepHBIM ISl MAaTEMaTUKHU, €r0 a0CTPaKTHOCTHIO, 10KA3aTEIbHOCTHIO, CTPOTOCTHIO,
YMEIOT MPUBOAUTH aPTYMEHTHUPOBAHHBIE PACCYKICHUS, IeTIaTh IOTHYECKHUE 00OCHOBAaHHbBIC
BBIBO/IbI, TPOBOAUTH 0000IIIEHNUS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
IPUMEPOB, SKCIIEPUMEHTA, BEIIBUTATH THIIOTE3BI, ICHO U TOYHO BBIPAXKATh CBOU MBICIIU B
YCTHOM Y NMMUCbMEHHOW pEYH;

- O0mIeKYIBTYPHOH, MOAPAa3yMEBAOIICH, UTO yJalluecs MOHUMAIOT 3HAYMMOCTh MaTEMaTUKH
KaK HEOThEMJIEMOW YacCTH OOIIEYEIIOBEUECKON KYIbTYphI, BO3JACHCTBYIOIICH Ha IpyTHE
00JaCTH KyJIbTYPBI, IOHUMAIOT, 4TO (DOpPMAaNIbHBIN MaTeMaTHYECKUI ammapaT co3/laH |
pa3BHUBAETCs C LENbIO PACCIIMPEHUSI BO3MOKHOCTEH ero MpUMEHEHHUs K PEIICHUIO 3a/1aY,
BO3HUKAOIINX B TEOPUU U TIPAKTHUKE, YMEIOT YMECTHO HCIIOJIb30BaTh MATEMATHIECKYIO
CUMBOJIUKY;

- [peIMETHO-MHUPOBO33PEHUYECKOMN, MOAPA3yMEBAIOICH, UTO yYaIluecs: TOHUMAIOT
YHHMBEpPCaJbHBIA XapaKTep 3aKOHOB MaTeMaTUUYECKOU JIOTUKH, TPUMEHUMBIX BOBCEX
00JacTIX YeTOBEUYECKON ACSITEILHOCTH, BIAJICIOT IPHUEMaMU MTOCTPOCHUS U UCCIICIOBAHUS
MaTeMaTHYECKUX MOJIENIeH MPH PEIICHUH MPUKIAIHBIX 3aa4.

Hcnonv3oeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMebHOCIU U
N06CEOHEBHOI Heu3Hu: 1Sl ONIMCAHKS PEeabHBIX CUTYalUi Ha A3bIKE TEOMETPHH; [ PaCUeTOB,
BKJTFOYAIOIIHUX MTPOCTEHINNE TPUTOHOMETpHYECKIE (POPMYJIBI; IIPU PEIIEHUH T€OMETPUIECKUX 3a/1a9
C UCIOJIb30BaHUEM TPUTOHOMETPHH; TSI PEIICHUS] TPAKTUUECKUX 3a/1a4, CBA3aHHbIX C
HaXOXKICHUEM T€OMETPUIECKUX BETMUMH (MCIOJB3Ys MPH HEOOXOJMMOCTH CIIPABOYHHUKH U
TEXHUUYECKHE CPEJICTBA); IPU IOCTPOSHUN T€OMETPHUECKIMU HHCTPYMEHTaMH (JIMHENKa, YTOJIbHUK,
LUPKYJIb, TPAHCTIOPTHP).

2. COAEPKAHUE KYPCA I'EOMETPHUHHU B 7-9 KIIACCAX

BekTopb! M KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

[TonsiTie BekTOpa, NEHUCTBHS HaJ BEKTOPAMH, MHCIIOJIb30BAaHME BEKTOPOB B (U3HKE,
Paznodicenue 6eKmopa Ha cocCmasisaowue, CKAIapHoe npouseedenue.

Koopaunartsi

OcCHOBHbIE TOHSTUS, KOOPOUHAMbBL 8EKMOpPA, PpPACCMOAHUE MeHcOy  MOUYKAMU.
Koopounamwi cepedunvt ompesxa. Ypaenenus gueyp.

Ilpumenenue 6exmopoe u KOOpOUHAM 0N peuleHus NpOCMetuUx 2eoMempuieckKux
3a0au.

HUctopus marematruku. I'eomerpuyeckue purypsl

PDurypbl B reOMETPHU H B OKPY:KaIOLeM MUpe

I'eomeTpuueckas ¢urypa. PopMupoBaHHe MPEICTABICHUN O METAIPEIMETHOM MOHSITHHI
«purypar.

Touxka, TUHMA, OTPE30K, NPsIMas, JIyd, JIOMaHas, INIOCKOCTh, YToJl, OUCCEKTpUca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOI'OYT'OJIbHUKH, KPYT.

OceBast cumMeTpHsl reoMeTpuueckux guryp. LleHTpanbHas cUMMETpUs FreOMETPUUYECKUX
¢buryp.

MHOroyroJbHUKH

MHOroyronpHuK, €ro 93JIEMEHTbI M €ro CBOWcCTBa. Pacro3HaBaHue HEKOTOPBIX



MHOT'OYT'OJIbHUKOB. BblnyKivie u HegbinyKible MHO20y20abHuKku. [IpaBuIbHbIE MHOTOYTOJIBHUKH.

TpeyronbHuku. Bpicota, Mmenmana, OUCCEKTpHUCa, CPEOHSS JHMHUS TPEYrOJbHUKA.
PaBHOOEIpEHHBII TPEYrOJBLHUK, €T0 CBOWCTBA W TPHU3HAKW. PaBHOCTOPOHHMI TpPEyroJbHUK.
[IpAsMOyronbHBINA,  OCTPOYrOJIbHBINA,  TYNOYIOJBHBIM  TPEYrOJbHUKU. BHeEmHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyrojbHUKA.

YertsipexyronpHuku. [lapamnenorpamm, pomO, TpSMOYrOoJbHUK, KBajapar, Tpamerus,
paBHOOepeHHas Tpaneuus. CBOWCTBa U MPU3HAKY MapajieorpaMma, poMoa, NpsiMOyroJIbHUKA,
KBajpara.

OKpyKHOCTb, KPYT

OKpyXHOCTb, KPYI, HUX DJJIEMEHTbl U CBOWCTBA; LICHTPAJbHbIE U BIHUCAHHBIC YIJIBL.
KacarenbHas u cexywas x OKpYXKHOCTH, ux cgoucmea. BnrcaHHbIE W ONHCAHHBIE OKPY>KHOCTHU
IUISL TPEYTOJIbHUKOB, Yemblpex)y201bHUKO8, NPABUTbHBIX MHO20Y20NbHUKOE.

I'eomeTpnueckue purypsl B npocTpancTBe (00beMHbIE Tesa)

MHnozcocpannuk u e2o snemenmol. Hazeanus mMHO202pAHHUKOE C paA3HbIM NOAOJICEHUEM U
Koauyecmeom cpaweti. 1lepBUYHBIE MPENCTABICHUS O MUPAMHJE, Mapajulelenunesne, MpusMe,
cdepe, mape, IUIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIIINX CBOMCTBAX.

OtHomiennss PaBeHcTBO puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [IpU3HaKky paBeHCTBA TPEYTOJILHUKOB.

IHapajneJbHOCTH NPAMBIX

[lpu3Haky W CBOWCTBa MapajUIeNbHBIX MPIMBIX. AKcuoma napannreavnocmu Eexauoa.
Teopema Paneca.

IlepnieHauKyJIsipHbIE NPSIMbIE

[Ipsimoit  yros. Ilepnengukynsp k mnpsmoi. Hakmonnas, npoexkuus. CepelHHHBIN
NEPIICHAMUKYISIP K 0Tpe3Ky. Cgolicmea u npusHaku nepneHouKyIapHOCHU.

Ilooobue

Ilponopyuonanvuvie ompesku, nooobue @ueyp. Ilodobnvie mpeyzonrvruxu. I[lpusnaku
noooobus.

B3aumHoe pacnoJiokeHue IpSIMOil U OKPYKHOCTH, 08YX OKPYHCHOCHIEIL.

N3mepeHus v BIYMCIEHUS

Beanunnbl

[lonatne Benuuuubl. JlimHa. M3mepenue muHbl. EnuHULBI W3MEpeHUs JIMHBIL.
Bennuuna yrna. I'pagycHas mepa yria.

[TonsTne o mIomanaM IUIOCKOH (UTypel M ee CBoMcTBax. M3mepenue rmiomanei.
Enunuuel usmMepenus miomau.

[IpencraBnenue 06 oObeme u ero cBoiicTBax. smepenne oobema. EquHuiiel nuamepenus
00BEMOB.

N3mepeHus u BbIYMCIEHUS

NHCcTpyMeHTBI [JI U3MEPEHUM W MOCTPOCHUM; U3MEPEHUE U BBIYHMCIIEHUE YTJIOB, JJIUH
(paccrosnmii), muomanei. Tpuronomerpuueckue (YHKIIMA OCTPOTO YIyia B MPSIMOYTOJbHOM
TPeyroipHUKe IpucoHomempuueckue @Qyukyuu myno2o yena. BblUNCIEHHE 3JIEMEHTOB
TPEYTOJIBHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHHH. DOpMysbl IUIOMIAAH
TPEeYroJbHHKA, MapajuieiorpaMMa M €ro YacTHBIX BUAOB, (OPMYNBI JUIHHBI OKPYKHOCTH U
momaau kpyra. CpaBHeHre U BeIUucieHUE muiomiaaeid. Teopema [Tudaropa. Teopema cumycos.
Teopema kocumycos.

Paccrosinus

Pacctosinue mexnay toukamu. PaccTosHue OT TOYKM 10 TpAMOM. Paccmosnue medxncoy
Queypamu.

I'eomerpuyeckue nocrpoeHus

['eoMeTpuueckre MOCTPOCHUS Ui WLTIOCTPALIMU CBOMCTB reOMEeTpUYecKux puryp.

WHCTpyMEHTBI 111  TOCTPOEHUM: LUPKYJIb, JIMHEHKA, YroJdbHUK. [Ipocmeiiuiue
NOCMpoeHUs YupKylem U JUHeUKoU: nocmpoenue OUCCeKMPUCbl yead, NepneHoOuKyIapa K
npAMOU, yend, pagHo2o0 OGHHOMY,

Ilocmpoenue mpey201bHUKO8 O MpeM CIMOPOHAM, 08YM CHIOPOHAM U Y2y MeHCOY HUMU,
CMOpPOHEe U 08YM NPUNEHCAUWUM K Hell YeNaM.

enenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpryeckune npeodpazoBaHusi



IIpeodpa3zoBanust

[lonsatue  mpeoOpazoBanus. [IpencraBieHne O ~ METanpeAMETHOM  TOHSATHU
«mpeobpazoBanuey. Ilodoobue.

JABmxeHust

OceBas 1 UEHTpalbHAsI CUMMETPHS, n0OBOPOmM U napauievbHulil nepeHoc. Komounayuu
OBUIICEHUL HA NILOCKOCTU U UX C8OUCMEA.

Bosnuxknogenue mamemamuxu Kax Hayku, smanvl ee pazeumus. OcHoGHble pazoeivi
Mamemamuxu. Bvidarowueca mamemamuku u ux 6Kiao 8 paszgumue HayKu.

beckoneunocmv mnosxcecmsa npocmeix uucen. Yucna u onunvl ompesxos. PayuonanvHvle
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Lllxona Iugazopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuru. An-Xopesmu. Pooicoenue OyKeeHHOU
cumsonuku. I1. @epma, ®@. Buem, P. /lexapm. Hcmopus eonpoca o HaxoxicoeHuu popmyn KopHel
aneebpauveckux ypasrenuii cmeneteti, oonvuux yemvipex. H. Tapmanws, Joc. Kapoano, H.X.
Abens, 2. I'anya.

Tossnenue memooa KoopouHam, NO3BONAOULE20 NEPEBOOUMb ceoMempUYecKue 00beKmbl
Ha sA3vIK aneeopwl. Ilossnenue epaguxos pyuxkyuu. P. [Jexapm, I1. @epma. [Ipumepvl paznuurvix
cucmem KoopouHam.

3aoaua Jleonapoo Iluzanckoeo (@ubonayuu) o kpoauxax, yucia Qudbonayuu. 3adava o
waxmamuoui oocke. Cx00UMOCMb 2e0MEeMPULECKOU NPOSPECCUU.

Hcmoku meopuu eeposmuocmetl: cmpaxogoe oeno, azapmuvle uepel. 11 Depma,
b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. llughacop u eco wrxonra. @anec, Apxumeo. I[Inamon u
Apucmomens. Ilocmpoenue npasunvHvix MHO20y20abHUK08. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. Hcmopus uucia w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H U Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYHCAIOUIE20 MUPA.

Acmponomus u ceomempus. Ymo u kax ysuanu Aunaxcazop, Spamocgen u Apucmapx o
pasmepax Jlynot, 3emau u Connya. Paccmosanus om 3emau 0o Jlynot u Connya. Hzmepenue
paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 paszsumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1.HYebviwes, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wxona mamemamuueckux u HA8USAYKUX
Hayk, pazeumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npocpamma u M.B. Kenowviu.

Onucanue MaTepraabHO-TEXHUYECKOr0 odecredeHnsi 00pa3oBaTeIbLHOIO nmpoiecca.
Jlnst peanuzanuu mesnei u 3a1a4 o0ydeHus MaTeMaTHKE TI0 JAHHOM MPOorpaMMe UCTIONb3yeTCs
YMK :

1. 'eomerpust. COopHUK pabounx mporpamm. 7 — 9 Kinacchl: mocodue i yauTenen
0011e00pa3oBaTeIbHBIX OpraHU3aInii / aBTOp-cocTtaBuTeNb T.A. bypmucTtpoa. — M.:
IIpocsemenue, 2013

2. Yuebnuk. ['eometpus: 7 — 9 k. / JI. C. AranacsH, B. @. byry3os, C. b. Kagomies u ap. —
M.: IlpocBemenue, 2017.

3. Pabouas TeTpanp o reomerpun: 7 kinacc: kK yueonuky JI.C. Atanacsna u np. «I'eomerpus
7 — 9 ximaccel» / FO.A. I'ma3kos, I1L.M. Kamaes. — M.: 3narensctBo «IK3ameny, 2014

4. KontponsHbie paboTHI IO reomMeTpur: 7 kinacc: k yueonuky JI.C. AtanacsiHa u ap.
«'eometpus 7 — 9 knaces» / H.b. MenpaukoBa. — M.: U3natenscTBo «Jk3amen», 2014

5. Tectol mo reometpun: 7 knacc: k yueonuky JI.C. Aranacsina u np. «I'eomerpus 7 — 9
knaccs» / A.B. @apkoB. — M.: U3narenbcTBo «OK3amen», 2014

6. lunaktryeckre MaTepualbl o reoMeTpuu: 7 knacc: K yueOnuky JI.C. AtanacsiHa u Jip.
«'eometpus 7 — 9 knaces» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: M3naTenbcTBO
«Ox3ameny, 2014

7. Pabouas Tetpanp 1o reomerpun:8 kiacc: Kk yueonuky JI.C. Aranacsina u ap. «I'eomerpus 7
— 9 knaccel» / 0. A. I'maskos, I1.M. Kamaes. — M.: U3gaTenscTBo «Ok3amen», 2015

8. KonTponbeHbie paboThl 0 TeomMeTpu: 8 kiacc: kK yueouuky JI.C. AranacsiHa u jp.



«I"'eometpus 7 — 9 xiacce» / H.b. MenbaukoBa. — M.: U3matenbctBo «9k3amen», 2015

Jlnst peanu3anuu nenei u 3a1a4 o0ydeHus: MaTeMaTHKe 110 JaHHOM MPOorpaMM Tak e MOTYT
MIPUMEHSITHCSI MEUAPECYPCHI 10 OCHOBHBIM TeMaM IporpaMMel. [Ipu peanuzamnuu nporpaMmbl
MIPUMEHSIFOTCS TaK K€ MeAarorndecKue TEXHOJIOTHU: TeXHONIOTus AU dHepeHIINaTLHOTO
0o0y4eHwus, IMYHOCTHO-OpHEeHTHpOoBaHHas TexHonorus, UKT.

K Texnuueckum cpezcTBaM o0ydeHus, KOTOpbIe MOTYT 3(h(heKTUBHO HCTIOIB30BATHCS HA
ypOKax MaTeMaTHKH, OTHOCSTCSI KOMIIbIOTED, UG POBOI GoToanmapat, MHTEpaKTUBHAs JOCKA U
zp.

[lepeuens paboT MpH UCIIOJIB30BAHUU KOMITBIOTEPA:

—TIOUCK JONOJIHUTENbHON nHpopmanuu B HTEpHeTE;

— CO3/IaHHE TEKCTa JI0KJIa/a;

— 00paboTKa TaHHBIX TPOBEJCHHBIX MATEMATUIECKUX UCCIICIOBAHUI;

— CO3J]aHUE MYJbTUMEIUUHBIX MPE3EHTAINH (TEKCTOB C pUCYHKaMu, GoTorpadusMu U T.1.), B
TOM YHCJIE JUIsl IPEICTABICHUS PE3YJIbTaTOB UCCIIE0BATENBCKON U IPOEKTHOM AEATEIBHOCTH.

[Ipu ucronb30BaHUK KOMIIBIOTEPA YUaIllUEeCcss IPUMEHSIOT MOIyYE€HHBIE Ha ypOKax
MH(OPMATUKHA WHCTPYMEHTAIIbHBIC 3HAHUS (HAIPUMeEp, YMEHUS paboTaTh C TEKCTOBBIMH,
rpaduuecKUMHU pelaKTOPaMHU U T.J1.), TEM CaMbIM y HUX (POPMHUPYETCsI TOTOBHOCTH U MTPUBBIYKA
K MIPaKTUIECKOMY MPUMEHEHUIO HOBBIX HH(DOPMAIIMOHHBIX TeXHONOTHH. TexHu4ecKne cpeIcTBa
Ha ypoKaX reOMEeTPHUH LIUPOKO MPUBJIEKAIOTCS TaK)Ke MPU MOJITOTOBKE MTPOEKTOB (KOMITBIOTED).

Y4eOHbIX mocoous VI y4AIMXCs:

1.T'eometrpus 7-9 YueOnuk nist 00meoopazoBaTenbHbIX yupexaennit/ JI.C. Atanacsa u np. M.
IIpocsemnienue, 2013.
2.3uB b.I'. 'eomerpus unakruueckue marepuansl. 7 kiacc / b.I'. 3uB, B.M. Meiinep. M.
IIpocsemenue, 2013
3. 3uB b.I'. 'eomerpus unaktuyeckue Mmatepuansl. 7 kinace / b.I'. 3us, B.M. Meiinep. M.
IIpocsemenue, 2013
4. Mumenko T.M.. 'eomerpus. Tematuueckue tectol. 7 knacc/ T.M. Mumenko, A.Jl. binHKoB.
M.: Ilpocsemenue, 2013.
5. PabunoBuu E. M. ['eomeTpus Ha roToBbix ueptexax. 7-11 kmaccwl/ [Ipocsemenue, 2013.
3uB b.I'.
6. I'eomerpust JIunakrraeckue matepuansl. 8 kinace / b.I'. 3us, B.M. Meiinep. M. [Ipocsemnienue,
2013
7.3uB B.I'. 'eomerpus unaktuyeckue Mmatepuansl. 8 kinace / b.I'. 3us, B.M. Meiinep. M.
IIpocsemenue, 2013
8. Mumenko T.M.. 'eomeTpus. Temarnueckue Tectsl. 8 kitace/ T.M. Mumenko, A.J[. baunkos.
M.: Ilpocsemenue, 2013.
9.'eometpus Jnnaktuaeckue matepuansl. 9 kinace / b.I'. 3us, B.M. Meiinep. M. [Ipocsemienue,
2013
10. 3uB B.I'. 'eomeTpust JIunaktuaeckue matepuainsl. 9 kinace / b.I'. 3us, B.M. Meiinep. M.
IIpocsemenue, 2013
11. Mumenko T.M.. 'eomeTpus. Tematnueckue TecTsl. 9 kimace/ T.M. Mumenko, A.Jl.
bnunkos. M.: [Ipocsemenue, 2013.
12. PaGouas TeTpaas o reometpun: 7 kiacc: k yueonuky JI.C. Atanacsina u ap. «I'eometpus 7
— 9 xnaccel» / FO.A. I'naskos, I1.M. Kamaes. — M.: U3gaTensctBo «DK3aMen», 2014

13. KonTpoapsHbie paboThI 110 reoMeTpuu: 7 kiacc: Kk yueoOnuky JI.C. AtanacsHa u ap.
«"eometpus 7 — 9 knaces» / H.b. MenpaukoBa. — M.: U3natenscTBo «Jk3amen», 2014

14. Tectsl o reomeTpun: 7 kinacc: K yueonuky JI.C. AtanacstHa u np. «['eometpus 7 — 9
kiacce» / A.B. @apkoB. — M.: M3narenbcTBo «OK3amen», 2014

15. Jlumaktudeckue Matepuaisl 1o reoMeTpun: 7 kinacc: k yueOnuky JI.C. AtanacsHa u ap.
«'eometpus 7 — 9 knacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3naTenbcTBO
«Ox3ameny, 2014

16. PaGouas terpaas no reometpun:8 kinace: k yueOnuky JI.C. Atanacsna u ap. «I'eometpus
7 — 9 knacce / FO.A. I'maszkos, I1.M. Kamaes. — M.: U3naTenbcTBO «OK3amen», 2015

17. KonTposnbsHble paboThl IO TeoMeTpHH: 8 kiacc: K yueonuky JI.C. AtanacstHa u zip.

ITepeyens UnTEepHET pecypcoB, iu(ppoBbie 00pa3oBaTeIbHBIX PECYPCOB U APYTHX



3J1eKTPOHHBIX HHPOPMAIMOHHBIX HCTOYHUKOB:

1.Iudpossie obpazoBatenbHbIe pecypehl (ILIOP) k yue6Hnkam uznarensctsa "Muaemo3nHa"
npeacTaBieHbl Ha caifte http://school-collection.edu.ru/

2. www.math.ru. IHTepHeT - moaaepkKa yuuTeaei MaTeMaTUKH, MaTePHUAIIbI JIJIs1 YPOKOB,
o(unmanbHple JOKYMEHTHl MUHHCTEpCTBa 00pa30BaHUs U HAYKH, HEOOXOIUMBIE B paboTe.
3. www.it-n.ru. CeTh TBOPUYECKUX yUUTEIIECH.

4. www.etudes.ru. MaTtemaruueckue 3Tiobl. Ha caiite mpecTaBieHb! 3TIObI, BHITIOJTHEHHBIE C
HCIIOJIb30BAaHUEM COBPEMEHHOU KOMITbIOTEpHOU 3D-rpaduku, yBiekaTeIbHO U HHTEPECHO
PacCcKa3bIBAIOIIME O MATEMATHKE U €€ MPHI0KEHUSX.

5. www.problems.ru. ba3za ma"HHBIX 3a7a4 10 BCEM TeEMaM IIIKOJIHHON MaTEMAaTHUKA. 3a1auu
pa3OuTHI IO PyOpHKaM U CTEIIEHU CIIOKHOCTH. Ko BceM 3aauaM MpUBEACHBI PEIICHHUS.

6. www.golovolomka.hobby.ru. I'omoBosioMku miist ymMHBIX Jro7ei. Ha caiite MmoxHO HaiiTH
MHOTO 33724 (JIOTHYECKUX, HA B3BEIIMBAHUS U JIP.), BapuallliK Ha TeMy KyOuka PyOuka,
3JeKTpoHHbIe Bepcuu KHUT P. Cmamnunana, M. Napnnepa, JI. Kapponnia, BeaeHus 3aHATHIA,
npuemMax padoThl Ha ypoKax.

7. www.college.ru/mathematics. Maremaruka Ha oprajne «OTKpPBITBIN KOJIJIEIK ». MOKHO
HAWTH y4eOHBII MaTepHall o Pa3INdHbIM pa3eiaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTUTYT HOBBIX TeXHOJOTHA. Ha caliTe MO)XHO 03HAKOMHTHCS C
MPOAYyKIMEH, TpennaraeMoil IHcTuTyToM, Hanpumep, nporpaMMamu «OKuBast cTaTUCTHKAY,
«AsTtol 'pad», pa3BuBarIIe-00yJaroe HaCTOILHON Urpoit «Jlomu u Apodu» u ap.

9. school-collection.edu. Enunas komnexuus nuppoBsix 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznarensctBa «IIpocBemenne» (pyopruka «MaTemaTukay)
11. http:/www.drofa.ru. Caiit u3narensctBa [Ipoda (pydpuka «MaremaTHKa)

12. http://www.center.fio.ru/som. MeTtogu4eckue peKOMEHIAIINN YIUTETIO- IPEIMETHHKY
(TpeacTaBIeHbI BCE MIKOJIBHBIE MPEAMETHI). MaTepuabl 1Jisk CAMOCTOSTENBHON pa3paboTKu
PO UIBHBIX POO ¥ aKTUBHU3AIIMH TTpollecca OOyUYeHHS B CTapIIeH IITKOJIE.

13. http://www.edu.ru. LleHTpanbHbIil 00pa3oBaTENbHBIN MOPTAI, COACPKHUT HOPMATUBHBIE
JOKyMEHThl MUHUCTEPCTBA, CTAaHAAPTHI, HHYOPMAIIUIO O TPOBEICHUE IKCIIEPUMEHTA, CEPBEP
nHGOPMAIIMOHHON TOePKKHU EAMHOTO TOCY1apCTBEHHOTO IK3aMEeHa.

14. http://www.legion.ru. Calit u3marenbcrBa «Jlernony.

Ilepeyenn meyaTHBIX MOCOOMIA(TAOIHUI):
OcHOBHbIE CBOMCTBA U3MEPEHUS YIJIOB.
OcHOBHBIE CBOMCTBA OTKJIA/IbIBAHUS OTPE3KOB U YIJIOB.
Beprukanbnbie yriibl. CMEXHBIE YIJIbL.
[lepnenauKkynsipHbIEC U ApaJUIEIbHBIE MPSIMBIE.
PaBeHCTBO TpEyroiabHUKOB.
[Ipu3Haky paBeHCTBA TPEYTOJIbLHUKOB.
BeicoTa, Meinana, OUCCEKTpHUCa TPEYroJbHHKA.
OKpy>KHOCTb.
OCHOBHOE CBOMCTBO NapaJlICIbHBIX IPSIMBIX.
VYTIuIBl IpY IEPECEUYECHNUH JBYX MPSAMBIX TPETHEH.
VYTi1bl, BIUCAHHBIE B OKPYHOCTb.
Buasl yrinos.
OcCHOBHBIE CBOICTBA NPUHAJICKHOCTH TOUYEK U MPSIMBIX.
PaBHOOEIpEHHBII TPEYTrOIbHUK.
[IpssMOyTONBHBIN TPEYTOJIBHUK.
Teopema cuHyCOB.
Teopema KOCHHYCOB.
Teopema IIudaropa.
[TogoOHBIE TPEYTOTBLHUKH.


http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
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3. TEMATHYECKOE IIJJAHUPOBAHUE B TOM UHUCJIE C YYETOM PABOYEHN
ITPOI'PAMMBI BOCIIUTAHMSA C YKASAHUEM YACOB, OTBOJJUMBIX HA
OCBOEHME KAXKJIOH TEMbI

7 Knace
Pazpen Ko — TeMBbI Kox | OcHoBHBIE BUBI 1eATEILHOCTH YueHHKa | OcHOBHbIE
Bo ~ B0 | (Ha ypoBHe yueOHBIX AefiCTBHIT) BOCIHTATEIbHbIE
qyacoB gac
oB HaIpaBJICHUHA
I'masa L. [psamas u OOBSCHSTH, YTO TAKOE OTPE30K, Iy, YIrod, - TPAKIAHCKOE
HavanbHbl oTpe3ok. JIyu u Kakue QUrypbl Ha3hIBAIOTCS PABHBIMH, KaK BOCIIMTAHHUE,
e yron CPaBHHMBAKOTCS U H3MEPSIOTCS OTPE3KH M YIJIBL, | _ yereTHIecKoe
reoMeTpu4 CpaBHeHne HTO TAKOC Ipajlyc n rpallycHai Mcpa yria, BOCHUTAHUE,
KaKOHu yroJi Ha3bIBa€TCA NPAMBIM, TYIIBIM,
ecKue OTPE3KOB U YTJIOB . - HEHHOCTH
OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE CEPEANHA
CBEACHHST Hsmepenue OTpe3Ka M OMCCeKTpHca yria, Kakue yribl Hay4HOTO
OTPE3KOB. HA3BIBAIOTCS CMEXHBIMH U KaKHe Bep- TO3HaHUA
W3smepenue yrios THKaIbHBIME; (GOPMYIHUPOBATH U 00OCHOBBIBATD
CwMmexHbIe U YTBEPIKIEHUS O CBOMCTBAX CMEXHBIX U
BEPTUKAJIbHbIE BEPTUKAJBHBIX YIIIOB; OOBACHITh, KaKue
YIJIBI NIPSIMBIE HA3BIBAIOTCS NEPIEHAUKYISPHBIMU;
I[leprnenauKyIsSpH (bopMyIHpOBaTH U 00OCHOBEIBATH YTBEPIKICHHEC
bIC IIPSIMBIE O CBOHCTBE AABYX NPSMBIX, MEPIICHAMKYIIAPHBIX
Peluenue 3axaq K TpeThbei; H306pazKaTb U paclo3HaBaTh
KOHTpoIbHas yKa3aHHbIE POCTeiine GUIypsl Ha YepTexKax;
peuratp 3aga4M, CBA3aHHBIC C OTUMHA
pabora Ne | npocTeduMe purypamu
I'nasa II. TpeyronpHuk OOBsACHATH, Kakas GUrypa Ha3bIBACTCS - TPaXKJAHCKOE
TpeyroJjbH IlepBslii mpuU3HAK TPEYTOJIBHHUKOM, 9TO TaKOC BEPIITUHEL, BOCIIMTAHUE,
HKH paBeHCTBa CTOPOHEI, YIJIBI M MEPHMETP TPEYTONbHIKA, - CTETHUECKOE
TPEYTOMbHHKOB KaKOHf TPEYrOJILHHK HA3bIBACTCS BOCTIHTAHE,
TeprieHanKysp K paBHOOEIPEHHBIM U KaKOH N —
. PaBHOCTOPOHHHM, KaKUE TPEYTOJIbHUKH
TpAMon Ha3bIBAIOTCS PaBHBIMH; H300paxaTh U Hay4HOTO
Menuansr, pacmo3HaBaTh HA YEPTEXAX TPEYTONbHUKH TIO3HaHUA
OUCCEKTPHCE 1 U UX 3JIEMEHTHI; GOPMYIHUPOBATH
BBICOTBI JIOKa3bIBaTh TEOPEMBI O IPU3HAKAX
TpEyroJibHUKa PaBEHCTBA TPEYrOJIbHUKOB; OOBSICHATH, YTO
CBolicTBa Ha3bIBAECTCS NEPIIEHIUKYIAPOM,
paBH06ereHHor0 HpOBCI[éHHBIM Hn3 ,I[aHHOﬁ TOYKH K I[aHHOﬁ
TPeyroIbHUKA OPSAMOIL; GOPMYIHPOBATH U JIOKa3bIBATE.
BTopoii u TEopeMy O HEePIEeHINKYIApE K MPIMOii;
TpeTHii 00BACHATH, KAKHE OTPE3KH HA3BIBAIOTCS
MEeIHaHOoU, OMCCEKTPUCO U BHICOTOM
TIpU3HAKH pa- TPEeyroyibHUKa; GOpPMYyIHpPOBATH H
BCHCTBA JIOKa3bIBATH TEOPEMBI O CBOWCTBAX
TpEYTOJIHUKOB paBHOOEIPEHHOTO TPEYTOJIBHAUKA; PenIaTh
OKpyXHOCTb 3aJlaud, CBSI3aHHBIE C IPU3HAKAMHU
3agauu Ha paBEHCTBA TPEYroJIbHUKOB M CBOHCTBAMH
MOCTPOEHUE paBHOOCAPEHHOIO TPEYTOJIbHUKA;
Pemmenne 3amaq (GbopMyIHpOBATH ONPEACICHIE
KOHTpOIbHAs OKPY)KHOCTH; OOBSICHATB, YTO TAKOE
paGota Ne 2 LIEHTP, PaIuyC, XOpAa U TUaMETP

OKPYXHOCTH; peIlaTh MPOCTEHIINE 3a1adn

Ha NOCTpoeHHe (II0CTPOEHKE yIiIa, PaBHOTO
JTaHHOMY, TIOCTPOEHHE OMCCEKTPUCHI yTIIa,
MIOCTPOCHHE NEPIEHANKYISIPHBIX NPSIMBIX,




MIOCTPOCHHE CEPEANHBI OTPE3Ka) 1 OoJee
CJIOXKHBIE 33a]]au¥, UCIIOJIb3YIOIIHE
yKa3aHHbIE POCTEHILINE; COMIOCTABIISTH
HOJTyYCHHBII Pe3yNIbTaT C YCIOBHEM 33/1a4H;
aHAJIM3UPOBATh BOZMOJKHBIE CITydau
I'nasa III. [TapannenbHbie DopMyIHPOBATH OTIPEECICHNE TTapAILIENBHBIX - TPAXJAHCKOE
Hapaﬂﬂen NpsIMbIE TIIPSAMBIX; OOBSCHSTH C TIOMOIIBIO PUCYHKA, KaK1e€ BOCIIMTAHUE,
BHBIE [pusHaku YIIIBL, 06pa30BaHI;II)Ie TIpU TIEPECEUEHUH JIBYX - 3CTETHUECKOE
npsiMble HnapajIeabHOCT TpAMBIX CCKYIICH, HAa3bIBAKOTCA BOCITMTAHHE,
HaKpEeCTICKAUNMHE, KaKHe OJHOCTOPOHHUMHE U
U IBYX MPSMBIX ] - IIEHHOCTHU
KaKHe COOTBETCTBEHHBIMU; (DOPMYIIMPOBATH U
Axcroma JOKa3bIBAaTh TEOPEMBI, BEIpKAIONIHE TPU3HAKH HayHqHOTO
HapaJiIebHBIX NapannenbHOCTH ABYX MPAMBIX; 00BACHATS, TO3HAHA
HNpsAMBIX 4TO TAKOE AKCHOMBI T€OMETPHH U KAKHE
Pemienue 3anaq aKCHOMBI YK€ MCIIOJIb30BAJINCh PAHEE;
KontponbHas (bopMyIHpOBaTh AKCUOMY IapaJLIEIbHBIX
pa60Ta Ne 3 NIPSIMBIX U BBIBOJUTH CIICJCTBUSA U3 HEE;
(bopmyHpoBaTh
U JIOKa3bIBaTh TEOPEMBI O CBOHCTBAX
napauiebHBIX MPSIMBIX,
oOpaTHbIe TeOpeMaM O MPU3HAKAX
HapaJyIeIbHOCTH, CBSI3aHHBIX C HAKPECT
JICKAIMMHU, COOTBCTCTBCHHBIMU U
0JTHOCTOPOHHUMH YTJIaMH, B CBS3HU C ITUM
OOBSICHSATB, YTO TAKOE YCIOBHE U 3aKIIOYCHHE
TEOpEeMBbI, KaKas TeopeMa Ha3bIBaeTCs
00paTHOM 110 OTHOWICHHUIO K IaHHOH TeopeMme;
00BSACHSITH, B Y€M 3aKJIIOYAETCSI METO/,
JOKa3aTeJIbCTBA OT NPOTUBHOTO:
(opMyIHpOBaTh U I0Ka3bIBATh TEOPEMBI 00
yIiax ¢ COOTBETCTBEHHO MapaJLIeIbHBIMU U
HEPICHIUKYIISIPHBIMU CTOPOHAMH; IPUBOAUTH
IPUMEpHI HCIIOJIL30BaHUS 3TOTO METO/a; PelIaTh
3a/1a4¥ Ha BBIYKCIICHUE, JI0KAa3aTeNbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C MapayieIbHBIMU
IPSIMBIMH
I'nasa IV. CyMmMa yrIi0B DopMyIMpOBAaTh U JIOKA3bIBATH TEOPEMY O - TPaKIaHCKOE
CooTtHolue TPEYrOJIbHUKA CyMMe YIJIOB TPEYrOJIbHUKA M €€ CIICICTBUE O BOCITUTaHUE,
HUSI MeKIY CooTHOLIEHNS BHCILHEM YIJIC TPCYTOIbHIKA, POBOATE - DCTETUYECKOE
cTopo- MEKITY KJIacCHU(HUKALUIO TPEYTOJILHIKOB IO yIilaMm; BOCTIHTAHE,
(GOpMyIHpOBATH U I0Ka3bIBaTh TEOPEMY O
HAMM U CTOpOHAMH U - HEHHOCTH
COOTHOILICHUSX MKy CTOPOHAMH H YTIaMH
yriaamu yriamu TpeyrojibHUKa (MpsiMoe 1 oOpaTHOE Hay4HOTO
TPEYroJibH TPEYTroJIbHHAKA YTBEpIKIEHHS) U CIECTBHSA U3 HEE, TEOPEMY O TO3HAHUA
HKa KonrponbHas HEPaBEHCTBE TPEYrOJIbHUKA; (HOPMYIHPOBATH
pabora Ne 4 1 I0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
[IpsimoyronbHbIE NPSIMOYTOJIbHBIX TPEYTOJLHUKOB (TIPSIMOYTOJIb-
TPEYTOJILHUKHA HBIH TPEyroJbHUK ¢ yrioM 30°, mpu3HaKku
[MocTpoenue PaBEHCTBA IPSIMOYTOJILHBIX TPEYTOJILHUKOB);
TpeyronbHIKa (dopmyHpoBaTh OMpeIeNeHNs PaCCTOAHMS OT
10 TpéM TOYKH JI0 MPSAMOM, PacCCTOSHUSA MEX Iy Ia-
paUIeIbHBIMU MPSIMBIMU; PEIIaTh 3a1a4d Ha
3JIEMEHTaM
BBIYHCIICHHE, JOKa3aTeIbCTBO U IOCTPOCHHUE,
Pemenue 3agau
CBSI3aHHBIC C COOTHOLICHHSMH MEXY CTOPOHAMHU
Kontponbas W yIJIaMH TPEYTOJbHUKA M PACCTOSIHUEM MEXIY
pabora Ne 5 napaIebHBIMU TIPSIMBIMH, TIPH HEOOXO0IMMOCTH
MIPOBOANTH MO XOJTy PEIICHHUS IOTIOTHUTEIHBIE
HOCTPOCHUS], COIOCTABIATH HOMYyYSHHBIN
pe3yibTaT ¢ yCIIOBUEM 3ajlauH, B 3aJa4ax Ha
MIOCTPOCHHUE MCCIIEI0BATh BO3MOXKHBIE CIIydau
IToBTOpPEH
ue.
Pemenue
3aja4
8 kaace
I'maBa V. MHorOyronsHu OO0bACHATD, YTO TaKOE - TPaXkIaHCKOE
YeThIpEXyrojJbHUKHU KH JoManad, BOCIIUTAHUE,




[Tapannenorpa

MM U Tpaneuus

[IpssMOYyTONBHUK,

pomO, KBajpat
Pemenne 3anay
KonTponbhas
pabora Nel

MHOTOYTOJIbHUK, €T0
BEPIUHHBI, CMEKHBIE
CTOPOHBI, IUaroHaiu,
n300paxars u pac-
M03HABATh
MHOTOYTOJIbHUKH Ha
YepTeKax; MoKa3bIBaTh
3JIEMEHTHI
MHOT'OYT'OJIbHUKA, €T0
BHYTPEHHIOIO U
BHEINIHIOIO 00/1aCTH;
(dopmynHupoBarh
OTIPE/ICIEHHUE BBIITYKIOTO
MHOTOYTOJIbHUKA;
n300paXkaTh U
pacIio3HaBaTh BHITYKJIbIE
Y HEBBIITYKJIbIE
MHOTOYTOJIbHUKH;
dbopMynHpoBaTH U
JOKa3bIBaTh
YTBEPXKIICHHS O CyMMe
YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA H
CyMMe €ro BHEITHHX
YIJI0B; OOBSICHATH, KAKHE
CTOPOHBI (BEPIIMHBI)
YETBIPEXYIOJIbHUKA
Ha3BIBAIOTCS
MPOTHUBOTIOJIOXKHBIMH;
(hopmynHrpoBaTh
orpeieIeHus
HapajIeorpaMma,
Tparenuy,
paBHOOCIPEHHON U
MPSAMOYT OJIbHOM
Tpaneuuni, npsMoyroJb-
HHKa, poM0a, KBajparTa;
n300paxars u
pacrno3HaBaTh 3TH
YeTBIPEXYTOIBHUKH;
(dopmynupoBats 1
JIOKa3bIBaTh YTBEPXKICHUS
00 UX CBOWCTBaxX U
MpU3HAKAX; pelIaTh
3a/J1auM Ha BBIYHCIICHUE,
JI0Ka3aTeNbCTBO U
MOCTPOCHNE, CBSI3AHHBIC
C 9THUMH BHJIAMHU
YETBIPEXYTOIBHUKOB;
OOBSICHATD, KAKHE JIBE
TOYKH HA3bIBAKOTCA
CUMMETPHYHBIMH
OTHOCHUTEJIBHO NPSMOU
(TOUKM), B KAKOM CITydae
¢urypa HazpIBaeTCs
CHUMMETPUYHOU

- DCTETHYECKOE
BOCITUTAaHUE,

- ICHHOCTH
Hay4HOI0
MMO3HAHUS

I'nmasa VI. Ilnomanp

[Inmomane
MHOTOYTOJHHUKA
[Imomaan
napaiesorpaMma
, TPEYTOJLHUKA U
Tpanenuu
Teopema
[udaropa
Pewenue 3anau
KonTponshas
pabora Ne 2

OOBSCHATH, KaK
MPOU3BOTUTCS H3MEPEHUE
IIomaaei MHO-
FOYTOJIbHUKOB, KaKue
MHOTOYTOJIBHUKH
Ha3bIBAIOTCSI PAaBHO-
BCJIIMKMMU U KaKue
PaBHOCOCTABJICHHBIMH;
(dhopmynupoBath
OCHOBHBIE CBOMCTBA
IIomazeil u BEIBOIUTE C
UX TIOMOIIBIO (hOPMYJIBI

- TPaXkIaHCKOE
BOCIIUTAHUE,

- DCTETHYECKOE
BOCIIUTaHUE,

- IIEHHOCTH
HAY4YHOTO
MTO3HAHUS




nomanen
IPSIMOYTOJIBHUKA,
napaJuleIorpamMMma,
TPEYroJbHUKA, TPAICLHH;
(hopmynupoBats 1
JIOKa3BIBaTh TEOpEMyY 00
OTHOILICHHH TUIOIIAAeH
TPEyroJbHUKOB,
HMEIOLIMX [0 PABHOMY
yriy; GopMyaupoBaTh 1
JOKa3bIBaTh TEOPEMY
[Mudaropa u obparHyto
eil; BRIBOAUTH (HOopMyITy
I'epona st mromaau
TPEYroJbHHKA; pelaTh
3aJla4yl Ha BHIYMCIICHHUE U
JI0Ka3aTeNbCTBO,CBSI3aHHBI
e ¢ popmymamuIuTONIaACH
u treopemoii [Tudaropa

I'naBa VIIL.
ITogoOHBIE
TPeYroJbHUKHU

Omnpenenenue
MOT0OHBIX
TPEyTOJIHLHUKOB
[IpuzHaku
noJ00Hs
TPEYTOJIbHUKOB
KonTponbhas
pabota Ne 3
IIpumenenue
MOI00us K
JI0Ka3aTeIbCTBY
TEOPEM H
peIIeHuto 3a1a4
CooTHouleHus
MEXITY
CTOPOHAMHU U
yriaMu

NpAMOYTOJIBHOTO

TPEyroJbHUKa
KonTponbhas
pabota Ne 4

OOBSICHATH HOHATHE
MPOTIOPITUOHATBHOCTH
OTpE3KOB; op-
MYJIUpPOBATh
OTIpeIeTIeHIS 11010 OHBIX
TPEYrOJILHUKOB M KO-

¢ punmenta mogoous;
(dopmynmupoBars U
JIOKa3bIBaTh TEOPEMBI: 00
OTHOILIEHUH IUIOMIAAEN
MO JOOHBIX
TPEYTOIBHUKOB, O
MpU3HAKAX 1010 0Us
TPEYrOJIBHUKOB, O
cpeaHel TuHUU
TPEYrOJIbHUKA, O
TepecevueHu MeIaH
TPEYTOJIbHUKA, O TIPO-
MOPIIMOHATBHBIX
OTpe3Kax B
MPSAMOYTOJIBHOM
TPEYTOJIBHUKE;
OOBICHATE, YTO TAKOE
METOJ TOJ00MS B 3a1adax
HA IIOCTPOCHHE, U
MPUBOIUTH MPUMEPHI
MIPUMEHEHHUS 3TOTO
MeTOoJa; OOBICHATH, KaK
MOYKHO HCITIOJIb30BaTh
CBOMCTBA MOJOOHEIX
TPEYTrOIBHUKOB B
U3MEPHUTEIBHBIX paboTax
Ha MECTHOCTH;
OOBSICHITh, KaK BBECTH
[TOHATHE TOTO00MS ISt
TIPOM3BOJILHEIX PUTYD;
(dbopMyIHpOBaTH
OTIpEICIICHUS U
WJLTFOCTPUPOBATH
IIOHATHUA CI/IHyca,
KOCHHYCA ¥ TaHTEeHCa
OCTPOTO yIJIa IpsMO-
YTOJIBHOTO
TPEYroJIbHUKA; BEIBOIUTH
OCHOBHO€ TPUTOHOME-
TPUYECKOE TOXKICCTBO U
3HAYCHHUS CHHYCA,
KOCHHYCA W TaHTEHCa IS
yraoB 30°, 45°, 60°;

- TPAKIAHCKOE
BOCIIUTaHNE,

- 3CTETHYECKOE
BOCIIHTaHNE,

- [ICHHOCTH
HAy4IHOTO
MO3HAHUS




peliaTh 3a1a4u,
CBSI3aHHBIE C TI000UEM
TPEYrOJIbHUKOB, IS
BBIYUCJIEHUS 3HAYEHUHI
TPUTOHOMETPHUUECKHUX
(YHKIUH UCTIONB30BATh
KOMIIBbIOTEPHBIE
IPOrPaMMBI

I'nasa VIIL
OKpyKHOCTB

KacarensHas x
OKPYKHOCTH
[entpanbHbie U
BIIMCAHHBIE YTJIbI
UYerbipe
3aMeyvaTelbHbIC
TOYKH Tpe-
YrOJIbHUKA
Brmicannas u
OonrcaHHas
OKPY KHOCTH
Permtenne 3amay
KonTponbhas
pabora Ne 5

Hccnenosark B3auMHOE
PacCTIOJIOKEeHUE IPSMON B OKPY>KHO-
CTH; GOPMYIHUPOBATH ONpe/eIeHNE
KacaTeJbHOU K OKPYKHOCTH;
(hopMynHpOBaTh U I0KAa3bIBATh
TEOpPEMBI: O CBOMCTBE KacaTeIbHOM, O
IpHU3HAKe KacaTeJIbHOH, 00 oTpe3Kax
KacCcaTCJIbHBIX, HpOBeHéHHBIX u3
OIHOW TOYKH; (GOpMyITHPOBATH
MOHSTHUS LEHTPAIBHOTO yIia U
TPaIyCHON MEpBI AYTH OKPYXHOCTH;
(hopMyIHpOBaTh U IOKa3bIBATH
TEOPEMBI: O BIIUCAHHOM YTJIe, O
MPOU3BEICHUH OTPE3KOB
MepeCceKaroIIuXcs XOp;
(hopMynHpoBaTh U JOKA3HIBATH
TEOPEMBI, CBSI3aHHBIE C
3aMedaTeTbHBIMU TOYKaMHI
TPEYTOJIbHUKA: O OMCCEKTpHCE yria
U, KaK CJIeICTBUE, O IIEPECCUCHUHU
OMCCEKTPHC TPEYroIbHUKA; O
CepeAMHHOM MEepHeHANKYIApE K
OTpE3KY M, KaK CIIEJICTBHE, O
HepeceueHnt CepeAnHHBIX
MEPIeHINKYISIPOB K CTOPOHAM
TPEYTOIBHUKA; O TIEPECEUCHUH BEICOT
TpeyrojbHUKa; GOPMYINpPOBaTh
OTIpe/ICIICHUS OKPY)KHOCTEH, BIIFICAH-
HOM B MHOTOYTOJIbHUK U ONKMCAaHHOU
OKOJIO MHOTOYTOJIEHUKA,
(hopMynupoBaTh U JOKa3bIBATh
TEOPEMBI: 00 OKPYKHOCTH,
BITUCAaHHOH B TPEYrOJIBHUK; 00
OKPY’KHOCTHU, OTIMCAHHOH OKOJIO
TPEYrOoJIbHHUKA; O CBOMCTBE CTOPOH
ONUCAHHOTO YETBIPEXYrOJIBHUKA; O
CBOMCTBE YI'JI0B BIMCAHHOTO
YeTHIPEXYTOJNIEHUKA; PEIIaTh 3a1a4H
Ha BBIYHCIICHUE, OKA3aTeNbCTBO U
MMOCTPOCHHE, CBA3aHHBIE C
OKPYXHOCTBIO, BIUCAaHHBIMHU U
ONMCAaHHBIMH TPEYTOJIBHUKAMHU H
4eTHIPEXYrOIbHUKAMHU; UCCIEN0BATh
CBOWCTBa KOH(UTYpaIMii, CBI3aHHBIX
C OKPYXXHOCTBIO, C TIOMOIIBIO
KOMIIBIOTEPHBIX NMPOTpaMM

- TPaXkIaHCKOE
BOCIIUTAHUE,

- ACTETHYECKOE
BOCIIUTaHUE,

- IIEHHOCTH
HAy4YHOTO
IO3HAHMS

IToBTOpPEHME.
Pemenue 3agau

9 kiaacce

I'maBa IX. BekTopni

[Nonsitue BekTOpa
Crno)xeHue u
BBIYUTAHHE
BEKTOPOB
VMHOXKEHHUE
BEKTOpa Ha
YHUCJIIO.
IIpumeneHue
BEKTOPOB K

®DopMyITHPOBATH OTIPEACICHUST U
WJUTIOCTPUPOBATh MOHATHS BEKTOPA,
ero JUTMHBI, KOJUTHHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBUPOBATh
BBEJICHHME TIOHATHI B JEHCTBUIA,
CBSI3aHHBIX C BEKTOpaMH,
COOTBETCTBYIOLIUMHU IIPUMEPAMHU,
OTHOCAIIUMUCS K PU3UIECKUM
BEKTOPHBIM BEJIMYMHAM; IPUMEHSTH
BEKTOPHI M ICUCTBUS HAJT HUMH IIPH

- TPAXKJIaHCKOE
BOCITUTAHUE,

- DCTETHYCCKOE
BOCITUTAHUE,

- IICHHOCTH
Hay4HOI'0
ITO3HAHUS




PECUICHUIO 3a1a4

pEe€ICHUN TCOMETPHUICCKUX 3a1ayd

KontponbHas
pabora Ne 1
I'naBa X. Mertona Koopaunatet OOBSICHATD U WILTIOCTPUPOBATh - TpaXJIaHCKOE
KOOpAUHAT BEKTOpa TOHSATHS IIPAMOYTOJIbHOH CHCTEMBI BOCIIMTAHHE,
IMpocrelimue KOOpAHHAT, KOOPAMHAT TOYKH M - DCTETUYECKOE
3a7a9H B KOOpAWHAT BEKTOpPA; BBIBOAUTH U BOCIIHTAHUE,
HCIIOJIb30BAaTh IMPpH PCIICHUU 3aJa4
KOOp JWHATaX - IICHHOCTH
(hopMYITBI KOOPIMHAT CEPEANHBI
ypaBHeHHﬂ OTpPEC3Ka, JJIUHBI BEKTOPA, pACCTOAHUA HaquOFO
Opr)KEIOCTH u MEXAY ABYMS TOUKaMU, YPAaBHCHUS IIO3HAHW
HnpaMou OKPYXKHOCTH | TIPSIMOM
Pemienue 3agau
KonTponbeHas
paboTa Ne 2
I'nama XI. CuHyc, KOCHUHYC, DopMyIMPOBATH U UIUTIOCTPUPOBATE | - TPAKIAHCKOE
CooTHoLIEHHS TaHI'€HC, KOTaH- OIIPCACIICHNA CHHYCa, KOCHHYCa, BOCITUTaHHUE,
MEKIY CTOPOHAMU U TeHC yria TaH£ eHCa M KOTaHreHca yriio ot 0 10 | _ 5crerpueckoe
yriaamu CooTHOIICHHUS 180° BEIBOANTH OCHOBHOE BOCITHTAaHNE,
TPUTOHOMCETPHUYICCKOC TOKIACCTBO U
TPEeyrojbHUKAa. MEXTY ) - IICHHOCTH
(hopMyIBI IPUBEICHMUS;
Ckaasipaoe CTOpPOHAMH H (ODMYITHDOBATD B IOKA3HIBATE HAy4IHOTO
NMpou3BeIeHne yTiaMu TEOPEMBI CHHYCOB H KOCHHYCOB, MO3HAHUS
BEKTOpPOB TpeyroJibHuKa NPUMEHSTh UX IIPH PELIEHUH TPE-
Cxanspnoe YT OJIBHUKOB; OOBSICHSTD, KaK
HpOI/ISBeZ[eHI/Ie HCIIOJIb3YIOTCA TPUTOHOMETPHUICCKUE
BEKTOPOB (hopMyIBI B I3MEPUTENBHBIX paboTax
Perrenvie 3amau Ha MECTHOCTH; (hOPMYIHPOBAThH
KOHTpOHBHaH OIIPEACIICHUS YTJIa MEXAY
pa60Ta N9 3 BCKTOpPpAMHU U CKAJIAPHOTO
IMPOU3BEACHUA BEKTOPOB; BLIBOJAUTDH
(hopmyy CKaXsIpHOTO MPOU3BEACHUS
Yepe3 KOOPAUHATHI BEKTOPOB;
(hopmymnupoBaTh 1 000CHOBBIBATH
YTBEPXKICHHUE O CBOMCTBAX
CKaJIAPHOTO MPOU3BECHHUS;
HCHOJb30BATh CKAJAPHOC IIPO-
W3BEACHNE BEKTOPOB IPH PEIICHUH
3a1a4
I'napa XII. {auna [IpaBusbHBIE DopMyIHpOBaTh OIpPEAEICHUE - TPKIAHCKOE
OKPYKHOCTH M ILIIO- MHOT'OYTI'OJIbHUKH HIPAaBUILHOT0 MHOTOYTOJILHHKA, BOCIIUTaHUE,
majab Kpyra Hnuna (hopMymupoBaTs 1 A0Ka3EIBATH - DCTETUYECKOE
OKPY>KHOCTH H TEOpeMBI 06 OKPYKHOCTAX, BOCIIUTaHHE,
OIMMCAaHHOM OKOJIO MPaBUJIIBHOTO
Iomanas Kpyra . - IICHHOCTH
MHOT'OYroJibHMKa 1 BIUCAHHOU B
PeHleHI/Ie 3afad HCTO, BBIBOJWUTH U UCIIOJIB30BAaTh HayHHOFO
KonTponbHas (bOPMYITBI /LTS BEITHCITEHHS TTO3HAHUS
pabota Ne 4 IO PABHUILHOTO
MHOTOYTOJIbHHUKA, €T0 CTOPOHBI U
panuyca BIUMCAaHHOW OKPYXXHOCTH;
peliaTh 3a/a4u Ha HOCTPOEHHE
HNpaBUJIbHBIX MHOTOYI'OJIbBHUKOB;
00BSACHATD NOHATHUSL JJIUHBI -
OKPY>KHOCTHU M IUIOUIAJU Kpyra;
BBIBOJIUTH (DOPMYIIBI JUIsI
BBIYHCJICHUS NJIUHBI OKPYKHOCTHU U
JUTUHBL 1yTH, IJIOIIAAN Kpyra 1
IUIOIIA/M KPYTOBOI'O CEKTOPA;
MPUMEHATH 3TH GOPMYIBI IIPH
peleHny 33134
I'nasa XIII. ITonsarue OOBACHATH, UTO TAKOE
JIBHsKEHHS TIBIDKCHUS 0oTOOpakeHNe TIOCKOCTH Ha cebs u
HapaHHeHbeIﬁ B KaKOM CJ1ydya€ OHO Ha3bIBACTCA
TePEHOC 1 JIBUYKCHUEM IIOCKOCTH; 0OBSACHSTD,
YTO TAKOEC OCEBasl CUMMETpUs,
MIOBOPOT

Pemenue 3agau

[EHTpalbHAs CHMMETpPHS,
TapaJuIeNbHBIN IEPEHOC U ITOBOPOT;




000CHOBBIBATD, YTO ITU
0TOOpakeHUs TUIOCKOCTH Ha cels
SIBJISIIOTCSL IBHIKEHUSIMM
OOBSICHATH, KaKOBA CBSI3b MEKIY
IBMKEHUSIMH U HAJIOKCHUIMH;
WJUTIOCTPUPOBATH OCHOBHBIC BUIBI
JIBMKEHHUM, B TOM YHUCIIE C
MTOMOIIBI0 KOMITBIOTEPHBIX MPO-
rpamMmm

I'masa XIV. MHororpanHu OOBACHATB, YTO TaKOE
HayanpHble CBE/ICHUS K1 MHOTOTPaHHHUK, €ro rpanu, pe€dpa,

U3 CTEPEOMETPUHU Tenan BEPUIMHBI, 1MATrOHAJIHN, KaKO#
IOBEPXHOCTH MHOTOTPaHHUK Ha3bIBACTCSA

BpAIIIEHHS BBITYKITBIM, HTO TAKOE N-yroJibHas

npusMa, e€ OCHOBaHHUs, OOKOBBIC
rpand U O0KoBbIe pEOpa, KaKas
Mpu3Ma Ha3bIBACTCS MPSAMOW U Kakas
HaKJIOHHOM, 4TO TaKOe BBICOTA
MPHU3MBI, KaKasi IPU3Ma Ha3bIBaeTCs
napaJuleNeuIeIoM 1 Kakoi ma-
paJiiesienune | Ha3plBaeTcst
MPSIMOYTOJIbHBIM; (DOPMYITHUPOBATh U
000CHOBBIBATh YTBEPIKJCHUS O
CBOIICTBE IHaroHajein
napajuliesienumnesia 1 o Kpajapare
JIMAroHaJH MPsIMOYTrOJIbLHOTO
napajiesenuneaa; 00bsICHITh, YTO
Takoe 00bEM MHOTOTPaHHHKA; 00b-
SICHSATD, KAKOW MHOTOTPaHHHUK
Ha3bIBACTCS MUPAMUJIOH, YTO TaKoe
OCHOBaHUE, BEepIINHA, OOKOBEIE
rpaHu, O0KoBbIe pEOpa U BBICOTA
MUpaMHU/IbI, KaKas TUpamMuIa
HA3bIBACTCS MPABUIIBHOM, YTO TAKOE
anodema npaBUIbHON THPAMHUIBI,
OOBSCHATH, KAKOE TEJIO HA3bIBACTCS
[IIHHIPOM, YTO TAKOE €ro OCh,
BBICOTA, OCHOBaHHSI, PAAHNYC,
00KOBas MOBEPXHOCTh, 0OPaA3yIOLIHE,
pa3BépTka OOKOBOI MOBEPXHOCTH,
KakuM# (GopMySIaMu BbIPRXKAIOTCS
00bEéM 1 mIomanp OOKOBOU
MOBEPXHOCTH [UIHH/IPA; OOBSICHSTH,
KaKOE TEJI0 Ha3bIBACTCSI KOHYCOM, YTO
TaKOe ero 0Ch, BHICOTA, OCHOBAHUE,
0OKOBasi MOBEPXHOCTD, 00pa3yromue,
pa3BépTka OOKOBOM OBEPXHOCTH,
KakuM# GopMyaamMu BBIPAKAOTCS
00BEM KOHYCA U TUIONMATh OOKOBOU
MOBEPXHOCTH; OOBSICHSTH, KaKas
NOBEPXHOCTh Ha3bIBaeTCs chepoit u
KaKO€ TeJI0 Ha3bIBACTCS IAPOM, UTO
TaKoe pajuyc u guameTp chepsl
(mapa), pacrio3HaBaTh Ha PHCYHKaxX
MpU3MY, MapajlieNnenune], TUupaMuIy,
WJIHH]P, KOHYC, MIap

IToBTOpEHHE. Hrorosas
Pemrenue 3agau. O0 KOHTPOJIbHAs
aKcHoMax paborta Ne 5
MJIaHUMeETPUH

[Ipunos>xenue K mporpaMmme.

HOprI OIICHKH 3HaHHﬁ, yMeHI/Iﬁ U HABBIKOB YYaIllUXCs 110 MaTEMAaTHUKE.




1. Ouenka nucbMeHHbHIX KOHMPOJILHBLIX PAOOM 00YUAIOWUXCA O MAmeManuKe.
OTBET OLICHUBACTCSA OTMETKOHN «5», €ClIu:

paboTa BBINOTHEHA TTOJHOCTHIO;

B JIOTUYECKHUX PACCYKIEHUSIX U OOOCHOBAHUU PEIICHUS HET MPOOEIJIOB U OIMHOOK;
B PEIICHUH HET MAaTEMaTHYECKUX OIIMOOK (BO3MOKHA OJTHA HETOYHOCTh, OTHCKA,
KOTOpas He SIBJISIETCS CIEeICTBUEM HE3HAHUS MM HEMOHUMAaHUs y4eOHOTO
Marepuana).

OtmeTKa «4» CTaBUTCS B CICAYIOIIUX ClIydadaX:

paboTa BBIMOIHEHA MTOJIHOCTHIO, HO 00OCHOBAHUS IIArOB PEHICHUST HETOCTATOYHBI
(ecn yMeHHEe 0OOOCHOBBIBAThH PACCYKICHUS HE SIBISLIIOCH CIICIUATBHBIM O0BEKTOM
MIPOBEPKH);

JIOITYIIICHBI OIHA OIIMOKA WU €CTh J[Ba — TPU HEAO0YETA B BRIKIAIKAX, PUCYHKAX,
yepTekax Wwin rpadukax (€civ 3TH BUIbI Pa0OT HE SBIISUTHCH CIICIUATBHBIM 00BEKTOM
MIPOBEPKH).

OtMmeTka «3» CTaBUTCH, €CIIU:

JomyieHo 0osee 0THOM OMMOKH WK 0oJiee ABYX — TPEX HEJOUYETOB B BBIKIAIKAX,
yepTekax win rpadukax, Ho oOydaromuiics obmanaer 00s3aTeTbHBIMA YMEHUSMU 110
MPOBEPAEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIU:

AOMMYIICHBI CYIIIECTBECHHBIC OIJ_II/I6KI/I, IIOKa3aBIIMUEC, YTO O6y‘I&IOIlIPII>iCH HC 06naﬂaeT
00s1- 3aTeJIbHBIMHU YMCHHAMMU 110 I[aHHOﬁ TEME B IIOJTHOM MeEpe.

Yuurenb MOKET IMOBBICUTh OTMETKY 338 OPUTMHAJIBHBINA OTBET HA BOIIPOC WJIM OPUTMHAIIBHOE
pELICHHE 3a/1a4l, KOTOPBIE CBUAETEIBCTBYIOT O BBICOKOM MAaT€MaTUYE€CKOM Pa3BUTUHU
oOyuarolerocs; 3a pelieHrue 6osee CJI0KHOW 3a/1aui WK OTBET Ha OoJiee CI0XKHBIN BOMPOC,
MIPEIOKEHHBIE 00yUYaOIMEeMYCsl TOTIOIHUTEIBHO TTOCTIE BBITIOJHEHUS UM KaKUX-JIHOO APYruX
3aJaHUMN.

2. OueHKa yCMHbBIX OMEEemos 00yUarouuxca no mamemamuxe.

OTBET OLIEHUBAETCSI OTMETKOM «5», €CIU YUEHUK:

MOJIHO PACKPBUT COJICpIKaHKe MaTepraia B 00beMe, MPeAyCMOTPEHHOM MPOrpaMMOit 1
y4eOHUKOM;

M3JI0KWJI MaTepUal TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3YS MATEMATHUECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY, B OTIPEICIICHHOMN JIOTHYECKO# MMOCIIe10BaTeIbHOCTH;
MPABUJIBHO BBITIOJIHIII PUCYHKH, YEPTEKH, TPaUKH, COMYTCTBYIOIINE OTBETY;
MoKa3aJ yMEHHE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH ITPUMEPAMHU, IIPUMEHSTH ¢
B HOBO# CHUTYAIlUH MTPH BHIMIOJIHEHUH MTPAKTHUCCKOTO 33 JaHHS;

MIPOIEMOHCTPUPOBAJI 3HAHUE TCOPUHU PAHEE N3YUCHHBIX COMYTCTBYIOIIUX TEM,
Cc(OPMUPOBAHHOCTh U YCTOMYMBOCTD HUCIIOJIB3YEMBIX MIPH OTBETE YMEHHUI U HABBIKOB;
OTBEYAJI CAMOCTOSITEIILHO, 0€3 HABOISIINX BOIPOCOB YUUTEJIS;

BO3MOJKHBI OJTHA — JIB€ HETOYHOCTH MPH OCBEIIEHHE BTOPOCTEIICHHBIX BOMPOCOB HJIH B
BBIKJIaJIKaX, KOTOPbIE YUCHHK JICTKO UCIIPABHII TIOCIIE 3aMEYaHUS YIUTEIIS.

OtBert OLICHMBAETCS OTMETKOM «4», CCIIn:

yIIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUIM Ha OLIEHKY «5», HO IIPU 3TOM UMEET OANH
W3 HEJI0CTATKOB: B U3JI0’KEHUHU JOMYIIEHBI HEOOJbIITNE TPOOEbl, HE UCKA3UBIIIEE
MaTeMaTHYeCKOe CoJiep)KaHNe OTBETA; JONMYIICHBI OJIUH — JIBa HEJ0YeTa MpH
OCBEILIEHUN OCHOBHOTO COZIEPKAHMsI OTBETA, UCIIPABJICHHBIE [10CIIE 3aMEUYaHUs
YUUTENS;

JOTYIIEHBI OITMOKa MK 00JIee ABYX HEAOUETOB ITPH OCBEIICHUH BTOPOCTETICHHBIX BO-
MIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE MOCIE 3aMEUYaHUs] YUUTEIIA.

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasx:

HETOJIHO PAaCKpPHITO COJIepKaHNE MaTepuana (CoaepKaHue U3JI0KeHO (pparMeHTapHo,
HE BCEr/a Mocyel0BaTeIbHO), HO IIOKAa3aHOo 00lee MOHUMaHUe BOIpoca U
IIPOJIEMOHCTPUPOBAHBI YMEHMSI, JOCTATOUHBIE JIJIs1 YCBOCHMSI IPOTPAMMHOI0
MaTepuaia (onpezaeneHsl «peboBaHUSIMH K MAaTEMaTHUECKOM MOJIrOTOBKE
yUaluxcs» B HACTOSLIEH MporpaMme 1o MaTeMaTUKe);

UMEJINCH 3aTPYJHEHUS WIN JOMYIIEHbI OIMOKH B ONpeIeIeHUH MaTeMaTHUECKOM



TEPMHHOJIOTHH, YepTexkaX, BhIKJIaIKaX, UCIIPABICHHbIE MOCIE HECKOIbKUX
HABOJISIIIIUX BOIIPOCOB yUH TEJIS;

® YYEHHUK HE CIPABHJICS C IPUMEHEHHUEM TEOPHH B HOBOW CUTYallUU NIPU BHITIOJTHEHUHU
MPaKTUYECKOTO 3aJaHusl, HO BBIITOJHIII 3a/IaHUsI 00S3aTEIIBHOTO YPOBHSI CIIOKHOCTH
110 TAaHHOH TeMe;

® [IpU JOCTATOYHOM 3HAHHH TEOPETHUYECKOTO MaTepHalia BhISBIICHA HEJIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.

Ot1MeTKa «2» CTaBUTCS B CIAEAYIOIIUX CIyqasx:

® HE PacKpbITO OCHOBHOE COJEpKaHUE yUeOHOro MaTepuana;

e 00HapYyXEHO HE3HAHKE YUCHHUKOM OOJIbIICH WM Hanbolee BaXKHON 4acTu y4eOHOTO
MaTepuana,

e  JIOMYIICHBI ONMTMOKK B ONIPE/ICIICHUH MTOHSITHA, IPH UCIIOJIb30BAHUN MaTEMATHIECKON
TEPMHHOJIOTHH, B PUCYHKaX, YepTexkaxX Wi rpadukax, B BEIKIAJAKaX, KOTOPbIEC HE
WCTIPABIICHBI MOCIIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIS.

3.00wan knaccuguxkayus ouwiuodoK.

[Tpu orieHKe 3HaHWI, yMEHUH M HABBIKOB yUAIIUXCS CJICIYEeT YUUTHIBATH BCE ONIHOKH
(rpyObie 1 HEeTpyOBIC) U HETOUETHI.

3.1. I'pyObIMU cUMTAIOTCS OIIMOKU: HE3HAHUE ONPEICIICHUS] OCHOBHBIX TIOHSATHH, 3aKOHOB,
MPaBUJI, OCHOBHBIX MOJOXEHUH Teopuu, He3HaHue GOpMyI, OOIIECTIPUHATHIX CUMBOJIOB
0003HAYCHUI BEITUYHH, SAMHAI] UX U3MEPEHUS; He3HAHNE HAMMCHOBAHUN €THHUI
U3MEpEHUs; HEyMEHHE BBIJICIUTh B OTBETE IIaBHOE; HEYyMEHUE MPUMEHSATh 3HAHUS,
QITOPUTMBI JUTsI PEIICHUS 33]1a4; HCYMCHHE JIeJIaTh BEIBOJIBI H 0000IICHNS, HEYMECHHUE YUTATh
U CTPOUTH IpapvK; HEYMEHUE MOIH30BATHCS MEPBOUCTOYHUKAMU, YI€OHUKOM H
CIIPaBOYHHUKAMU; TTOTEPS] KOPHS WM COXPAaHEHHE MOCTOPOHHEr0 KOPHS; OTOpackiBaHue 0e3
00BsICHEHUH OHOTO U3 HUX; 60 paBHO3HAYHbIE UM OIIUOKH; BHIYUCIUTENbHBIE OIIUOKH, €CITH
OHH HE SIBJISIOTCS OTIMCKOM; JJorudeckue omuoku. 3.2. K HerpyObIM onmmdkam ciieayer
OTHECTHU: HETOYHOCTH (POPMYIHUPOBOK, OTIPEICICHU, TOHATUHN, TEOPHIi, BEI3BAHHAS
HETOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OIPEACIISIEMOTO OHITHS WM 3aMEHOM OJTHOTO -
JBYX U3 3THX MPU3HAKOB BTOPOCTENIEHHBIMU; HETOUHOCTh IpaduKa; HEpallMOHAIBHBIM METOT
pelIeHus 3a1a4u WK HEIOCTATOYHO MTPOyMaHHBIN IJIaH OTBETA (HApyIICHUE JIOTHUKH,
MOJIMEHA OTJEJbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENIEHHBIMH ); HEPALIMOHATEHBIE METO IbI
paboThI CO CIPABOYHOM W IPYTOH JINTEPATYPOi; HEYMEHHUE PeIiaTh 3a1a91, BBITOIHSITh
3a/1aHus B o0IEM BHJIE.

3.3. HenoueTamu sIBIAIOTCS: HEPAIMOHAIbHBIE TTPUEMBI BBIYUCIICHUI U IPe0Opa30BaHUM;
HeOpeXHOE BBIMOJTHEHHE 3aMKceid, YepTekei, cxeM, rpaduKoB.

COI''TACOBAHO COI''TACOBAHO
IIpoTokon 3ace1aHnss METOAUYECKOTO 3amecturens qupexTopa no YP
00BbeIMHEHHS yUYUTENel eCTECTBEHHO- A.M.CnegnnkoBa
MaTeMaTndeckoro npkia MBOY OOII Ne 24 « » 20 T.
CcTaHUIBI XaMKETHUHCKOM
Ne oT 20 s

Ilatyruna T.H.
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