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ILi1anupyembie pe3yJbTaThI

Pabouas mporpaMma cocTaBjieHa ¢ Y4eTOM NCHXO(HU3HOIOTHYECKHX OCOOCHHOCTEH 00Y-
YaIOLUXCH.

W3ydeHne reoMeTpun MO JaHHOM pabodeil mporpamme CrocoOCTBYeT (OPMUPOBAHUIO Y
yyalmxcs JUYHOCTHBIX, METANpPeIMETHBIX U MPEIMETHBIX pe3ylbTaTOB OOy4YeHHs, COOT-
BETCTBYIOIIMX TpeboBaHUAM DenepanbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Tpy AOCTHXKEHHH TUTAHUPYEMBIX Pe3yJbTaTOB YUHUTENIb OPUEHTHUPYETCS Ha ocoOble o0Opa-
30BaTeNIbHbIE TOTPEOHOCTH U MCUXOJIOr0-MEeAArOTNYECKUE OCOOCHHOCTH YUYAIIUXCS C TSXKEIbIMU
HapyIICHUSAMHU PeUu:

— oco0yto ¢opMy OpraHu3alMu aTTecTaluu (B Majol Ipymie, HHANBUAYAIbHYIO) C y4e-
TOM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN U MHIUBUAYAIBHBIX 0COOEHHOCTEH 00yJaromux-
cs ¢ THP;

— MPHUBBIYHYIO OOCTAHOBKY B Kjacce (IPUCYTCTBHE CBOETO YUHMTEINS, HATMYNE MPUBBIYHBIX
JUIsE 00YYaroIIMXCsi MHECTUUYECKHUX OMOpP: HArJISIAHBIX CXEM, I1a0JIOHOB OOIEro Xo/a BBIMOJIHE-
HUA 33/1aHHI);

— MPUCYTCTBUE B Hauase paboThI ATamna o0IIel opranu3aiuu JesTeIbHOCTH,

— aJlalTUPOBAHUE UHCTPYKIIMHU C YYETOM OCOOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH M MH-
TUBUIYaTbHBIX TpyAHOCTeH oOyuatouuxcs ¢ THP: ympoienue ¢hopMynupoBoK Mo rpaMMaTrh-
YECKOMY U CEMaHTHYECKOMY 0(OPMIICHUIO;

— ajanTtupoBaHue GopM U METO/I0B KOHTPOJIS;

— IpU HEOOXOTUMOCTH aJaNTUPOBAHUE TEKCTA 33JaHUS C YUETOM OCOOBIX 00pa3oBaTeib-
HBIX MMOTpeOHOCTeN W MHIMBUIYaJIbHBIX TpyAaHocTel oOyuaromuxcs ¢ THP (ympomenue dop-
MYJIMPOBOK 3aJIaHUs 110 IPaMMaTH4YECKOMY M CEMaHTUYECKOMY O(hOPMIIEHUIO U Jp.);

— Ipu HEOOXOAUMOCTH IpeaocTaBienre nuddepeHIMpoBaHHON TOMOIIN: CTUMYIHPYIO-
niei (oqo0peHne, SMOIMOHATBHAS TTOIIEPIKKA), OpraHU3YIOIIeH (HAIOMUHAHKE O HEOOXOMMO-
CTH CaMOIIPOBEPKH ), HAIIPaBJISIONIEH (TOBTOPEHHE U pa3bICHEHNE UHCTPYKIIUH K 33JaHHIO);

— yBEJIMUYEHHUE BPEMEHU Ha BBIIIOJIHEHUE 3aJaHMUIi;

— BO3MOKHOCTh OpPTaHU3alMK KOPOTKOro nepepsiBa (10-15 MuH) npu HapacTaHUU B MOBe-
JIEHUH peOeHKa MPOSBICHUN YTOMIIEHHUS, UCTOLICHMUS;

— HEJOIYCTUMBIMU SIBIISIFOTCS HETaTHBHBIE PEAKIIMM CO CTOPOHBI MEJarora, Co3gaHue CH-
Tyalui, IpUBOJAIIMX K SMOLIMOHAIILHOMY TPaBMUPOBaHUIO peOeHKa.

JInuyHOCTHBIE pe3yJIbTaThI

—BOCIUTaHUE POCCUNCKOMN Ipa’kJaHCKOM MAEHTHUYHOCTU: NMAaTpUOTH3Ma, yBaxeHus k Ore-
4eCTBY, OCO3HAHUE BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

—OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOyYaroIIUXCs K ca-
MOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYUYEHUIO U MO3HAHMIO;

—OCO3HaHHBIN BHIOOP M MOCTPOCHUE JNajbHEHIIel NHANBUAYAIbHON TPaeKTOpUH 00pa3o-
BaHMs Ha 0a3e OPMEHTUPOBKU B MUpE Ipodeccuit U NpopecCHOHATbHBIX MPEANOYTEeHUH ¢ yué-
TOM YCTOMYMBBIX IO3HABATEIbHBIX UHTEPECOB, a TAK)KE HA OCHOBE (DOPMHUPOBAHUS YBAXKUTEIb-
HOT'0 OTHOILLUEHUS K TPYZy, Pa3BUTHE OIbITA YYAaCTHS B COLIMAIIBHO 3HAYUMOM TPYIE;

—yMEHHE KOHTPOJIMPOBATh MPOLECC U PE3ysIbTaT Y4eOHOM U MaTeMaTH4eCKON J1eATeNbHO-
CTH;

—KPUTUYHOCTDH MBIIUIEHUS, UHUIMATUBA, HAXOJAUYNBOCTb, aKTUBHOCTb IIPU PEIICHUN MaTe-
MaTHYECKHX 3a]1ad.

MertanpeameTHbie pe3yJibTaThl

—yYMEHHE CaMOCTOSATEIbHO OINpPEAENATh eI CBOEr0 OO0Yy4YeHMsI, CTaBUTh U (OPMYIHPO-
BaTh JUIsL ce0sl HOBBIE 33/1a4M B yu&0e, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEH MO3HABATEIbHON
JeSITEIbHOCTH;

—YMEHHE COOTHOCHUTH CBOM JEHCTBUS C IJIAHUPYEMBIMH pE3YJIbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEH JEATEIILHOCTH B MPOLIECCE JOCTHKEHUS pe3yibTaTa, ONpPeeNaTh CIoCOObl 1ei-
CTBHMH B paMKax MpPeIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B CO-
OTBETCTBUHU C U3MEHSIOIIEHCS CUTYyallueH;



—yMEHHUE ONpEeNeNiATh MOHATH, CO37aBaTh 00OOLICHHS, YCTaHABIMBATh aHAIOTHH, KIac-
CU(HULIMPOBATH, CAMOCTOATENBHO BHIOMPATh OCHOBAHMS U KPUTEPUU IS KJIACCU(PUKAINH;

—YCTaHABJIMBATh IIPUYHUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH JIOTMYECKOE paCCYKICHHUE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIIOTUH) U A€JaTh BbIBObI;

—yMEHHUE WJUTIOCTPUPOBATH U3yUYCHHBIE MOHATHS U CBOMCTBA (hUTYp, ONpOBEpraTh HEBEP-
HBIE YTBEPXKICHHUS;

—KOMIIETEHTHOCTh B OOJIACTH HCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI;

—IEepBOHAYAIBHBIEC MPEACTABICHUS 00 HIEAX M O METOJaX MareMaTHKH Kak 00 yHUBep-
CaJIBHOM $I3bIK€ HAYKH U TEXHHUKH, O CPEACTBE MOACINPOBAHNUS SBJICHUHN U ITPOLIECCOB;

—yMEHHUE BHJETh T€OMETPHUUECKYIO 33a[a4y B KOHTEKCTE MPOOJIEMHON CUTYallud B APYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

—yMEHHUE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX UH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEIICHUS
MaTeMaTHYeCKUX IMpoOJeM, U MPEACTaBIATh €€ B MOHATHONW (opMe, IPUHUMATh pEIlIeHHE B yC-
JIOBUSIX HEMOJHOM MM U30BITOYHOM, TOYHOM WM BEPOSTHOCTHON HH(OpMAIHH;

—yMEHHUE IOHUMAaTh U UCIOJIb30BATh MAaTEMaTHUYECKHUE CPEACTBA HAIMIAAHOCTH (rpadukuy,
TaOJIMLBI, CXEMBI U JIP.) Ul WUTIOCTPALMK, HHTEPIIPETALIUN, apTyMEHTALlUY;

—yMEHUE BbIJIBUT'aTh FMIIOTE3bI TP PEIICHUH 3ajaui, IOHUMaTh HEOOXOAUMOCTb UX IPO-
BEPKH;

—IIOHUMaHHUE CYIIHOCTH aJTOPUTMUYECKUX MPEANNCAHUN U YMEHHE NEHCTBOBATH B COOT-
BETCTBUHM C NPEJI0KEHHBIM AJITOPUTMOM;

— KOOPJAMHUPOBAThH U BBIIOIHATH pabOTy B YCIOBUAX PEaTbHOT0, BUPTYAIbHOTO U KOMOU-
HUPOBAHHOTO B3aMMOJICHCTBUS;

—pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOIO TOYKY 3PEHMsI C UCIIOJIb30BAaHUEM aJCK-
BaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB.

IIpenmerHbie pe3yJibTaTbl 0CBOCHHS F€OMETPHHU

[Tnanupyemble peIMeTHbIE pe3yIbTaThl, XapaKTEPU3YIOIIUE CUCTEMY YUE€OHBIX JEHCTBUIM
B OTHOILEHHH OIOPHOT0 Y4eOHOI0o MaTepHuaia, pa3MelleHbl B pyOpuke «BhITyCKHUK HAYYUTCSI.
OHU MOKa3bIBAIOT, KAKOW YPOBEHb OCBOEHHS OMIOPHOr0 y4EOHOIro MarepHalia 0kKMJ1aeTcsl OT BbI-
NYCKHUKA. DTU pe3yJbTaThl MOTEHIMAIBHO TOCTUTaeMbl OOJIBIIIMHCTBOM YYalllUXCs U BBIHOCST-
Cs Ha UTOTOBYIO OLIEHKY Kak 3aJaHusi 0a30BOTO YPOBHSI (MCHOJHUTENbCKAsT KOMIIETEHTHOCTD)
WY 33/1aHUs TIOBBIIIEHHOTO YPOBHS (30Ha OMyKaiiero pa3BuTus).

[InanupyemMble pe3ynbTaThl, XapaKTePU3YIOIINE CUCTEMY yYEOHBIX NEHCTBUI B OTHOILIE-
HUM 3HAHWH, YMEHUH, HaBBIKOB, PACHIUPSIOMINX U YIITYOJISIOMIMX OMOPHYIO CUCTEMY, pa3Mellie-
Hbl B pyOpuke «BBIMYCKHUK MOJYYUT BO3MOXKHOCTB». DTU PE3YyNbTAaThl JOCTUTAIOTCS OTAEINb-
HbIMH MOTHBHUPOBAHHBIMH M CIIOCOOHBIMHM YYaIMMHUCS; OHH HE OTpalaThIBAIOTCS CO BCEMHU
rpynnamMu y4yammxcsi B OBCETHEBHOM MPAaKTHKE, HO MOTYT BKJIIOYAThCS B MaTe€pHalibl HUTOMOBO-
ro KOHTPOJIS.

['eomeTpuyeckue GUrypsl
BbInyCKHUK HAYYUTCS:
— MOJb30BATHCS SI3bIKOM T€OMETPHUU ISl ONMCAHUSI PEIMETOB OKPYKAIOIIET0 MUpPa U UX
B3aUMHOTO PACTIOIOKCHHUS;
— pacro3HaBaTh U M300pakaTh HA YEPTEKaAX U PUCYHKAX TeOMETpUIEeCKre PUTYPHI U UX
KOMOMHAIIHH;
—  KIacCH(pUIMPOBATH T€OMETPUIECKIE (PUTYPHI;
— HaxOJWTh 3HAYCHUS JJIMH JTUHEHHBIX AJIEMEHTOB (PUTYP M UX OTHOIICHUS, TPATyCHYIO

Mepy yriosB ot 0 1o 180°, MIPUMEHSIS OTIpeIeTICHH s, CBOMCTBA U MIPU3HAKU (QUTYDP U UX
3JIEMEHTOB, OTHOIIEHUS (GUTYyp (PaBEHCTBO, MOJ00HME, CHMMETPHS, TTOBOPOT, MapaJljieiib-
HBIN [IEPEHOC);

— ONEepUpPOBATH C HAYATHHBIMH MMOHATUSIMU TPUTOHOMETPHUHU U BBITIOJHSTH dJIEMEHTAPHBIC
orepaiuu HaJl QyHKIUSMU YTIIOB;



JIOKa3bIBaTh TEOPEMBI;
pelaTh 3a7a4d Ha 10Ka3aTeIbCTBO, OMMPAsCh Ha U3y4EHHbIE CBOMCTBA (pUryp u OTHO-
HICHUN MEXITY HUMHU U IPUMEHSSI U3yUYEHHBIE METO/IbI I0Ka3aTeIbCTBA;

pelaTh HECJIOKHBIE 3a/1a41 Ha TIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOE-
HUS C IOMOIIBIO ITUPKYJIS U JTUHEHKH;

penars NpocTEeHIINE TUIAHUMETPUUECKHUE 3aJaUH.

BLIHyCKHHK IMOJIYYUT BO3MOKHOCTD.

OBJIAJICTh METOIAMH PEILICHUS 33/1a4 Ha BBIUMCIICHUE U JI0KAa3aTeIILCTBO: METOJOM OT
MIPOTUBHOTO, METOJIOM MOJ00MS, METOAOM Tiepe0opa BAPUAHTOB M METOI0M T€OMETPHU-
YEeCKUX MECT TOYEK;

MPHOOPECTH OIBIT IPUMEHEHHS aITe0panyecKoro U TPUTOHOMETPUUYECKOTO armapara u
UJICH IBYIKCHUS IPU PEIICHUHM F'eOMETPUYCCKHX 3a71ad;

OBJIAJICTh TPAJAUIIMOHHOW CXEMOH pelIeHHs 3a/1a4 Ha MOCTPOCHHE C TOMOIIIBIO IIUPKYIIS U
JUHCHKU: aHaJIU3, TOCTPOCHUE, I0KA3aTeIbCTBO U UCCIICOBAHHUE;

HAYYUTHCS PEIaTh 3a/1a4M HA MOCTPOCHUE METOJIOM I'€OMETPHUYECKIX MECT TOUYCK H Me-
TOJIOM IIOA00MS;

MPHOOPECTH OIBIT UCCIICTIOBAHUS CBOMCTB IIAHUMETPHUICCKHUX (DUTYP C TTIOMOIIBIO KOM-
HBIOTEPHBIX MPOTPaMM;

MPHOOPECTH OIBIT BHITIOJTHEHUS MPOCKTOB.

I/I3MepeHHe TCOMCTPHUICCKHX BCIIUMINH
BBIIIyCKHI/IK HAYYHUTCH:

UCTIOJIB30BaTh CBOMCTBA M3MEPEHUS JIJIHH, YIJIOB U TUIOIIAACH IPY PEIICHUH 3a/1a4 Ha
HaXO0X/ICHHE JUTMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JJIMHBI IYTH OKPYKHOCTH, TPayCHOI
MepBI YIia;

BBIYHCIIATH IUIOMIAN TPEYTOJIbHUKOB, MIPSIMOYTOJIbHUKOB, TPAICIIUH, KPYTOB M CEKTO-
POB;

BBIYUCIISATH JUTMHY OKPY)KHOCTH U JUTMHY AYTH OKPY>KHOCTH;

BBIYHCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX YIJIbI, HCHIOJIB3YS H3Y4YCHHbIC
(dbopMyIbl, B TOM Yrcie GOpMYIIbI JITHHBI OKPYXKHOCTH U JITHHBI TyTH OKPY>KHOCTH,
dbopmybl momanei guryp;

pemaTh 3a/1a4M Ha JI0OKa3aTeIbCTBO C UCTIOIB30BAaHUEM (OPMYII JITUHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popmy rutomaaet puryp;

pelaTh MPaKTHYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOKICHUEM I'eOMETPUIECKIX BEITUINH(
UCTIOJIb3YS MPU HEOOXOJUMOCTH CIIPABOYHUKU M TEXHUYECKHUE CPECTBA).

BbIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCA

BBIYUCIIATH IJIOLIAM (GUTYpP, COCTABICHHBIX U3 IBYX WM O0Jiee MPSMOYTOJIbHUKOB, Ta-
paJlIeI0rpaMMOB, TPEYTOJIbHUKOB, KPYra U CEKTOPA;

BBIUNCIIATH IUIOIAA MHOTOYTOJIBHUKOB, UCIIOJIb3YSI OTHOLIEHHUSI PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH.

OPUMEHSATH aIreOpanyecKuil 1 TPUrOHOMETPUYECKU anmapar U UJeH JBUKEHUS PU
pELIeHNH 3a]1a4 Ha BBIUMCIIEHHE IJI01a1ei MHOTOYT'OJIbHUKOB.

Koopaunatsl
BoinycKHUK HAy4YuTCS:

BBIYMCIIATH JJIMHY OTpe3Ka M0 KOOPAMHATAM €T0 KOHI[OB; BEIYUCIIATh KOOPAUHATHI CEpe-
JIUHBI OTPE3Ka;
WCITOJIB30BaTh KOOPJAWHATHBINA METOJ JIUISl U3Y4YEHUS CBOMCTB IIPSMBIX U OKPY’KHOCTEM.

Bbll’lyCKHHK MOJIYYHUT BO3MOKHOCTD.

OBJIAJIETh KOOPJWHATHBIM METOJIOM PEIICHHUS 3a/1a4 Ha BHIYMCIICHUE U JJOKa3aTeJIbCTBO;
proOPECTH OMBIT UCTIOJIb30BAHHS KOMIIBIOTEPHBIX ITPOraMM JIJIsl aHAIM3a YaCTHBIX CITY-
YyaeB B3aMMHOT'O PacIoOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

nproOPECTH ONBIT BHITOTHEHUS IPOEKTOB.



BekTopsl
BbInyCKHUK HAYYUTCSH:
— OINepHUpOBaTh C BEKTOPaMU: HAXOJUTh CYMMY U Pa3HOCTb JIByX BEKTOPOB, 3aJJaHHBIX I'€0-
METPUYECKHU, HAXOAUTh BEKTOP, PABHBIN IPOU3BEACHUIO 33IAHHOT0 BEKTOPA HA YUCJIO;
— HaXOJHUTh JJISI BEKTOPOB, 3aJJaHHBIX KOOPJAMHATAMU: JIMHY BEKTOPa, KOOPAUHATHI CyMMBbI
¥ Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIUHATHI IPOU3BEICHUS BEKTOPA HA YUCIIO,
MIPUMEHSS ITPU HEOOXOMMOCTH TIEPEMECTUTEBHBIN, COYETATEILHBIN WM PacIpeIein-
TCIbHBIN 3aKOHBI;
—  BBIYMCJIATH CKaJISIPHOE IPOU3BEACHUE BEKTOPOB, HAXOAUTh YTOJI MEXAY BEKTOPAMH, yC-
TaHABJIUBATh NEPIECHAUKYIISIPHOCTD MPSMBIX.
BbInyCKHUK MOJYYHUT BO3MOKHOCTD:
— OBJIQIETh BEKTOPHBIM METOAOM JJIsSI PELICHUS 3a/1a4 HAa BBIYUCICHUE U JOKA3aTEIbCTBO;
— MpUOOPECTH OMBIT BBHIITOJIHEHHS TIPOEKTOB.

Conep:xkanue y4eOHOT0 npeamera

7 KIiacc
IIpocreiimme reomerpuyeckue Gpurypsl
Touka, npamas. OTpe3okK, Jiyd. Yroi. Bunel yrios. CmexHble U BepTUKalIbHbIE YIIbl. [lepnien-
JUKYJISIpHBIC IpsAMBIE. [IepnenauKyIsap U HaKJIOHHAs K PSIMOM.
TpeyroibHuKu
Tpeyronbauku. Bunbl TpeyronsHukoB. Mennana, OuccekTpuca U BbIcoTa TpeyroyibHuka. [Ipu-
3HAaKHM paBEHCTBA TPEyroibHUKOB. CBOWCTBA U MPU3HAKN PAaBHOOEIPEHHOTO TPEYrOJIbHUKA.
[TapannenpHbie npsimble. CymMMa yIiloB TPEyrojibHUKA.
[lepnenaukynspusie npsmele. [Ipu3Haku napamienbHOCTH NpsiMbIX. CBOKCTBA MMapasuIeIbHbIX
npsimbix. CyMMa yriioB TpeyrojibHUKa. BHelHue yriisl TpeyroibHUKa. TpeyrojabHuka. [Ipsmo-
YTOJIbHBIN TpeyroiabHUK. CBONCTBA IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
OxkpyskHOCTb U KpyT. I'eomeTpuyeckne nocTpoeHus
OKpyXHOCTb M KpYT. DJIIEMEHTBI OKPYKHOCTHU U Kpyra. KacarenbHast K OKpYKHOCTH U €€ CBOIi-
cTBa. B3auMHoe pacrnosnosxxeHnue npsMoil 1 okpyxHoctu. OnucaHHasi U BIMCAaHHAs! OKPY>KHOCTH
TPEYrOJIbHUKA.
I'eomerpuueckoe mecto Touek (I'MT). CepeanHHbIN EpIICHIUKYISP OTpe3Ka U OUcceKTpuca
yraa kak ' MT. I'eomeTrpudeckue NocTpoeHus LUPKYJIEM U JIMHENHKOoNH. OCHOBHBIE 3a1a4u Ha
IIOCTPOEHHUE: TIOCTPOCHHUE YTJiIa, PABHOTO TaHHOMY, IOCTPOCHHUE CEPEUHHOTO NEPIEHANKYIIAPA
JIAHHOT'O OTPE3Ka, IOCTPOEHUE IIPSIMOM, POXOIALICH Yepe3 JaHHYIO TOUKY U MEePIEHIUKYIIAP-
HOU JTaHHOU TIPSIMOM, MOCTPOCHHE OUCCEKTPHUCH JaHHOTO yriia. [locTpoeHune TpeyroiabHuKa 1mo
3a7aHHbIM 251eMeHTaM. Meron I'MT B 3amadax Ha moctpoeHue.
DJIeMeHThI JIOTHKHU
Omnpenenenne. Akcuomsl U TeopeMsl. JlokazarensbcTBo. Jloka3areabcTBO OT POTUBHOTO. Teo-
pema, obpaTtHas nanHoil. HeobxonuMoe u 1ocTaTouHOE yClIOBUS. YTIOTpeOIeHHE JOTHYECKUX
CBS30K €CJH..., TO ..., TOT/1a U TOJILKO TOTJa.
I'eomeTpusi B HCTOPHYECKOM Pa3BUTHHU
N3 ucropuu reomerpun, «Havana» EBkinna. Mcropus naroro nocrynara EBkiuna.

8 Kiacc
YeTbIpexyroJbHUKH
YerbipéxyronpHuku. [lapamienorpamm. CBolicTBa U pU3HAKK Mapaenorpamma. [Ipsmo-
YrOJIbHUK, poMO, KBaJpaT, UX CBOMCTBA U npu3Haku. CpeaHsist TMHUS TpeyrojibHuKa. Tpanenus.
Cpenssis muHusA Tpaneuuu U €€ cBoiicTa. LleHTpanpHble U BIMCaHHBIE YIUIbl. BrincanHsle 1
ONMUCAHHBIE YETBIPEXYTOJIBHUKH, UX CBOMCTBA U IPU3HAKHU.
ITonoOue TpeyronbHUKOB
Teopema ®aneca. Teopema o0 mponopLruOHaAIbHBIX oTpe3kax. [logoOHbIe TpeyronbHuku. [pu-



3HAKU MOJ00US TPEYTrOJIbHUKOB.

Pemienue npsiMoyroJibHbIX TPEyroJibHUKOB

MeTtpuueckre COOTHOLIEHHS B IPSIMOYTOJIbHOM TpeyroibHuke. Teopema [Mugaropa. Cunyc,
KOCHHYC, TAHT'€HC, KOTAHI€HC OCTPOTO yIia NpsMOYIOJbHOIO TPEYrojibHUKA. Pemenue npsmo-
YTOJIBHBIX TPEYTOJIbHUKOB.

MHuoroyrojabauku. [Liomaas MHOT0yroJibHUKA

MuoroyronsHukU. [ToHSITHS MI0MAAM MHOTOYTOJIbHUKA. PaBHOBEMKIE urypsl. Haxoxnenue
IJIOIAM KBaJpaTa, IpsIMOYTrOJbHUKA, IapajuiesIorpaMMa, TPEYTrOJIbHUKA, TPAECIUH.
I'eomeTpusi B HCTOPUYECKOM PA3BUTHH

TpuronomeTpus — Hayka 00 usmepeHuu tpeyronbaukos. Panec. [Tudarop.

9 xnacc
Pemienue TpeyroibHMKOB
CuHyc, KOCHHYC, TaHT€HC, KOTaHTeHC ocTporo yria oT 0 1o 180. ®opmMyiibl, CBA3BIBAIOIINE CH-
HYyC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOI'0 U TOr'0 K€ yria. Pemenue tpeyroibHUKOB. Teopema
CHUHYCOB M TeopeMa KOCUHYcOoB. DopMyIibl I HAX0XKACHUS IJIOUIAAA TPEYT OJIbHUKA.
IIpaBuIbHBIE MHOTOYTOJIbHUKH
[TpaBuiibHBIE MHOTOYTOJIBHUKH. [{nHa okpyxHOCTH. [ToHsTHE mmomany kpyra. [lnomans cex-
Topa.
JlekapToOBble KOOPANHATHI HA MJIOCKOCTH
®dopmyna pacCTOSHUAS MEXKY IByMs Toukamu. KoopauHaTel cepeiMHbl OTpe3Ka. Y paBHEHUE
burypsl. YpaBHEHUS! OKPY>KHOCTH U MPSAMOM. YTI0BOU KOADDUIIUEHT MPAMOIA.
BekTops!
[Tonsitue BekTopa. Monynb (anuHa) Bektopa. PaBabie BekTopbl. Komnneapusie BekTopbl. Ko-
opauHaThl BekTopa. Cl0)KeHre U BEIYUTaHUE BEKTOPOB. Y MHOXKEHHE BekTopa Ha unciio. Cka-
JSIpHOE Mpou3BeaeHNe BeKTOpoB. KocuHyc yria Mexay JByMsl BEKTOpaMHU.
I'eomeTpnueckne npeodpazoBaHus
[Tonsitue o mpeoOpazoBanuu Gurypsl. JBumxenue Gpurypsl. Buasl asuxenust purypsl: napai-
JIETBHBIN MIEPEHOC, OCEBAsi CAMMETPHS, IICHTPAJIbHAsE CHUMMETPUsI, TOBOPOT. PaBHbIC pUTypHI.
['omoretus. [Tonobue puryp.
I'eoMeTpusi B HCTOPUYECKOM PAa3BUTHHU
[TocTpoeHune nmpaBUIbHBIX MHOTOYTOJBHUKOB. Kak 3apoaunack uaest KoopauHar.



TemMaTnyeckoe IJIAHMPOBAHME.

7 kJacce

Conep:xanue yueo-

Ne Koua-Bo | XapakTepucTuKa OCHOBHBIX BU/IOB [1€ATEJIbHOCTH YYeHHU-
n/n Horo 4acoB Ka (Ha ypOBHe y4eOHbIX JeHCTBHIA)
MaTepHaJia
I'nasa 1
IIpocreiimmue 15
reoMerpuyeckue purypbi
H X CBOMCTBA
1 Touku u npsiMbie 2 I1Ipugooums npuMepbl FEOMETPUUECKUX UTYP.
5 o — 3 Onucvieams TOUKY, IPAMYIO, OTPE3OK, JIy4, yroJl.
Ha Dopmynruposams:
onpeodenieHus: PaBHBIX OTPE3KOB, CEPEANHBI OTPE3Ka, pac-
3 ﬂyq. VYrou. U3zmepe- 3 CTOSIHUS MEXKAY ABYM:SI TOUKaMU, JOIIOJHUTCIbHBIX nyqeﬁ,
HHUC yIJIOB pa3BEPHYTOrO yIiia, paBHbIX YIJIOB, OMCCEKTPUCHI YA,
4 CMeKHBIE U BEPTH- 3 CMEXKHBIX M BEPTUKAILHEIX YIIIOB, IEPECEKAIOMXCS IPAMBIX,
KaTbHBIE YTJIbI MEPHIEHMKYIAPHBIX MPAMBIX, NEPICHMKYIIPA, HAKTOHHOH,
PacCTOSIHUSL OT TOYKHU JI0 MPSMOM;
S Ilepnien MKy nspHbIC 1 C60licmea: PactoOKEHHS TOUEK Ha MPSIMON, U3MEPEHUS OT-
IIPAMBIC PE3KOB U YIJIOB, CMEKHBIX U BEPTUKAJIbHBIX YIJIOB, IEPIICH-
6 AKCHOMEL 1 JTUKYJISIPHBIX TPSIMBIX; OCHOBHOE CBOMCTBO MPSIMO.
Knaccugpuyuposams yribl.
Tosropenne u cuc- 1 Jlokazviéamp. TEOPEMBI O TIEPECEKAIOMIMXCA IIPAMBIX, O CBOMA-
TeMaTH3alus yueo- CTBaX CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, O €IMHCTBEHHOCTH
HOT'o Matcepuajia IPSMOIA, EPIIEHIMKYJIAPHON TaHHOM (CITydaii, Korjaa To4uka
KontponbHas pa6o- 1 JISKUT HA TaHHOM MPSMOH).
taNe 1 Haxooumws nnuny oTpeska, rpajlyCHYIO0 Mepy YIJia, UCTIOIb3Ys
CBOMCTBA UX U3MEPEHUN.
H300pasicamsb ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB I'e0-
MeTpuyeckue GUrypbl: OTPE30K, JIyd, YroJl, CMEKHBIE U Bep-
TUKAJIBHBIC YTIIbI, IEPIICHIUKYIISIPHBIC TIPSMBIE, OTPE3KH U
JTy4n.
lloscHams, 4TO TaKOE aKCUOMA, OTIpEe/ieNICHUE.
Pewams 3anaun Ha BBIUKCIEHUE U JOKA3aTEIbCTBO, IPOBOIS
HEO0OXOMMBIC JTOKa3aTeIbHBIE PACCYKICHUS
I'naea 2 18
TpeyroabHuku
7 PaBHbIE Tpeyroib- 2 Onucviéams CMBICI IOHATHS «paBHbIE GUTYpb». [IpUBOIUTH
HUKH. BricoTa, me- MPUMEPHI PaBHBIX QUTYD.
JMaHa, OMCCeKTpuca H300pasicamv ¥ HAXOIUTh HAa PUCYHKaX PaBHOCTOPOHHHE,
TPEYroJIbHUKA paBHOOEAPEHHBIE, TPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIO-
8 ITepsEi 1 BTOPOi 5 YTOJIBHBIE TPEYTOJIBHUKHN B UX AJIEMEHTBI.
MpH3HAKH PABEHCTRA Knaccugpuyuposams TpeyroibHUKY 110 CTOPOHAM U YTJIaM.
T — Dopmynuposamo:
onpeoeieHus: OCTPOYTOJIBHOTO, TYIIOYTOJIBHOTO, TIPSIMO-
9 PaBHoOenpeHHbBIH 4 YTOJIBHOTO, paBHOOEIPEHHOTO, PABHOCTOPOHHETO, PA3HOCTO-

TPECYIr'OJIbHUK U €TO




Conep:kanue y4eod-

Ne Kon-Bo | XapakTepucTHKa OCHOBHBIX BH/IOB 1eAATEJbHOCTH Y4CHHU-
n/n Horo 4acoB Ka (Ha ypoBHe Y4eOHbIX AeiicTBHI)
MarepuaJa
CBOMCTBa POHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI, MEIUAHBI
10 | Mpusnaxu passo- 2 TPEYrOJIbHUKA; PABHBIX TPEYTOJIbHUKOB; CEPEIUHHOTO IEp-
GCIPEHHOTO Tpe- NMEHUKYIIAPA OTPE3KA; NEPUMETPA TPEYTONbHIKA;
JTO/BHHKA ceoticmea: paBHOOEAPEHHOT O TPeYroibHUKa, CEPEMHHOrO
NEPIIEHIUKYJIIpa OTPE3KA, OCHOBHOI'O CBOWCTBA PABEHCTBA
11 Tpetuii npusHak pa- 2 TPEYrOJILHUKOB;
BCHCTBA TPCYTOJIb- NpU3HAKy. PaBEHCTBA TPEYTOJILHUKOB, PABHOOEAPEHHOTO
HHUKOB TPEYroJbHHUKA.
12 | Teopembi 1 lokazvieams TEOPEMBIL: O €TUHCTBEHHOCTHU NPAMOM, IEPIIEH-
JUKYJISIPHOM JaHHOM (Cityyaii, Korja TOuKa JIeXHUT BHE J1aH-
IloBTopenue u cuc- 1 HOM MpsAAMOI1); TpU NIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB; IPU-
TeMaTu3anus yaeo- 3HAaKU paBHOOEIPEHHOTO TPEYrOJIbHUKA; TEOPEMBI O CBOUCT-
HOr'o MaTcpHuaia BaxX CEPEIMHHOTO MEPIECHIUKYISIpa, PABHOOSAPEHHOTO U PaB-
KoHTposbHast paGo- 1 HOCTOPOHHETO TPEYTOJbHUKOB.
ta Ne 2 Pazvacuame, 4T0 TaKOE TEOPEMA, ONKUCHIBATH CTPYKTYPY TEO-
peMbl. OOBACHATH, KAKYIO TEOPEMY Ha3bIBatOT OOpaTHOM JaH-
HOM, B 4€M 3aKJIF0YAETCsl METO]] 10Ka3aTeIbCTBA OT IPOTUB-
Horo. [IpuBoANTE IPUMEpPBI UCIIOJIB30BAaHUSA ATOIO METO/A.
Pemars 3a1aun Ha BBIYMCIICHUE U JOKA3aTEIbCTBO
I'nasa 3
IapanieabHble NpsiMbIe. 16
CymMa yriioB TpeyrojibHH-
Ka
13 | [TapamienbHbIe TIps- 1 Pacnosnasams Ha yepTexax napajuiesbHbIe MPSMBIE.
MBbIE N300pakaTh ¢ TOMOIIBIO JINHEHKHU U yTOJIbHHUKA Mapaliesb-
14 | [Ipu3Haku napai- 2 HBIC MIPAMBIC.
JICMBHOCTH MPAMEIX Onucvieamo YIJIbL, 00pa3oBaHHbIE NPH NTEPECEUEHUH JIBYX
MPSIMBIX CEKYIIEH.
15 CaoiicTBa rnapaj- 3 @opMyﬂupogamb;
JICJIbHBIX IIPSAMBIX onpeodeneHus: MaAPAIETbHBIX MPSMBIX, PACCTOSTHUS MEXTY
16 | Cymma yriios Tpe- 4 NapajuIeJIbHBIMU NIPSIMBIMU, BHEIIHETO YIJla TPEYTOJIbHHKA,
YTOMBHIKA THIIOTEHY3BI H KaTeTa;
ceolicmea: apajuleIbHBIX MPSIMBIX; YTJIOB, 00pa30BaHHbIX
17 | IlpsamoyronbHerit 2 IIPU NIEPECEUYEHNH MTAPAJUICIBHBIX NIPSMBIX CEKYILEH; CYMMBI
TPEYTOJILHUK YJIOB TPEYTOJIbHUKA; BHEIIHErO YIJIa TPEYTrOJIbHUKA; COOTHO-
18 | CoiictBa mpsimo- 2 [IEHUH MEX1y CTOPOHAMU U YIJIlaMU TPEyroJibHUKa; MpsSMO-
YIOJIBHOTO Tpe- YTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO Napasliesb-
YrOJIbHUKA HBIX TPSIMBIX;
NpU3HAKy. TIAPAJJIEIbHOCTH NPSAMBIX, PABEHCTBA IIPSIMO-
TlosTopenue u cuc- 1 YT OJIBHBIX TPEYTOJIbHUKOB.
TeMaTH3AN y1eh- Jloxazvbieamp. TEOPEMBI O CBOMCTBAX MaPAIIENBHBIX TPAMBIX,
HOT'o Matepnajia 0 CyMMe YIJIOB TPEYTOJIBHHKA, O BHEIIHEM YTJI€ TPEyroJbHHU-
KoHTponsHas pado- 1 Ka, HEPAaBEHCTBO TPEYrOJIbHUKA, TEOPEMBI O CPABHEHUU CTO-

Ta Ne 3

POH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMO-
YTOJIBHOTO TPEYTOJIbHUKA, TPU3HAKU NAapaJUIEIbHBIX NPSMBIX,
paBEHCTBA NMPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.




Conep:kanue y4eod-
Ne Kon-Bo | XapakTepucTHKa OCHOBHBIX BH/IOB 1eAATEJbHOCTH Y4CHHU-
n/n Horo 4acoB Ka (Ha ypoBHe Y4eOHbIX AeiicTBHI)
MarepuaJa
Pewamsb 3a1a4n Ha BBIYKCIIEHUE U JOKA3aTEIbCTBO
I'nasa 4
OKpyKHOCTH M KPYT. 16
I'eomeTrpuyeckne mocrpoe-
HUA
19 | I'eomerpuueckoe 2 Toacname, 4TO TaKoE 3aja4a HAa IIOCTPOCHUE; Te€OMETpUYC-
MecTo Todek. Ok- ckoe mecto Touek (I'MT). [IpuBoguts npumeps [ MT.
PYKHOCTb U KpyT H300pasxcams Ha PUCYHKAX OKPYXHOCTH U €€ SJIeMEHTHI; Ka-
20 | Hexoropsre crofict- 3 CaTEJIbHYIO K OKPY>KHOCTH; OKPY>KHOCTb, BIIMCAHHYIO B TpE-
Ba oxpyxEOCTH. Ka- YTOJIbHUK, U OKPYKHOCTb, OIIUCAHHYIO OKOJIO HETO. OUHI/ICI)I-
CATCIBHAS K OKPY- BaTh B3aMMHOE PACIOJIOKEHNUE OKPYKHOCTHU U MPSAMOIA.
HOCTH Dopmyauposamy.:
onpedenenus; OKPYKHOCTH, Kpyra, UX 3JIEMEHTOB; KacaTellb-
21 | Onucannas v BIIU- 3 HOH K OKPY>KHOCTH; OKPY>XHOCTH, OIIMCAaHHOH OKOJIO Tpe-
CaHHas OKPYXKHOCTH YTOJIbHUKA, U OKPYKHOCTH, BIINCAHHON B TPEYrOJIbHUK;
TpEYroJbHUKa ceoticmea: cepeIMHHOro nepneHaukymspa kak 'MT; Ouccek-
29 3ajaum Ha IOCTPOE- 3 Tpucsl yria kak 'MT; kacarenbHON K OKPY)KHOCTH; 1MaMeTpa
Hie U XOP/Ibl; TOUKH IIEPECCUCHUS CEPEIUHHBIX EPIIEHINKYIISPOB
CTOPOH TPEYTOJIbHUKA; TOUKH IepecedeHus: OUCCEKTPUC YT-
23 | Meron reomerpuye- 3 JIOB TPEYTOJIBHNUKA;
CKHX MECT TOEK NpU3HAKU KacaTeIbHOM.
B 3a/ladax Ha IIO- Jlokazvieamsb: TEOPEMBI O CEPEANHHOM MEPIICHIUKYIISIPE U
CTPOCHHE Ouccektpuce yria kak ['MT;
TIOBTOPEHNUE U CUC- 1 0 CBOWCTBAx KacaTenLHoﬁ;vo6 OKPY’KHOCTH, BIIUCAHHOU
TeMaTh3aLus yueo- B TPEYTOJIbHUK, OITMCAaHHON OKOJIO TPEYTOJIbHUKA; IPU3HAKU
HOTO MaTepuana KacareJIbHOM.
Pewams ocHOBHBIE 3a/1a4i Ha TIOCTPOECHUE: TIOCTPOCHUE yTJIa,
Kontpormbras pabo- 1 PaBHOTO JaHHOMY; IIOCTPOEHHUE CEPEIMHHOTO MEPIEHIUKYJIS-
Ta Ne 4 pa JTaHHOT'O OTPE3Ka; NOCTPOECHUE NPSMOM, IPOXOAAIIEH Ue-
pe3 TaHHYIO TOYKY M NEePIEHIUKYIIPHOU TaHHOM IIPSIMOI;
MOCTPOCHHE OMCCEKTPUCHI JAHHOTO YIJIa; OCTPOEHHE Tpe-
YrOJIbHHKA 110 ABYM CTOPOHAM U YTIIY MEX]ly HUMH; 110 CTO-
POHE U IBYM IIPUJIEKAIUM K HEH yIJIaM.
Pemate 3amaun Ha noctpoenue meronoM ' MT.
Cmpoumb TpEyroJbHUK 110 TPEM CTOPOHAM.
Pewams 3anaun Ha BBIYMCIEHUE, 10KA3aTEIBCTBO
Y TIOCTPOEHHUE
O0o00menne
H CHCTEMATH3AI U 5
3HAHMI YYALIMXCHA
VYnpaxHeHus Ui IOBTOpe- 4
HHU Kypca 7 Kiacca
KonTponbnas pabora Ne 5 1




8 kiace

KoJ-
Ne | Copep:xxanue yueOHOr0 o XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH Y4€HU-
n/n MaTrepuaJia Ka (Ha ypOBHe Y4eOHbIX JelCTBHIA)
4acoB
I'nasa 1 29
YeTbIpéxyroibHUKH
1 | YersIp€XYroJbHUK U €TO 2 Tosacnams, 4TO Takoe YETHIPEXYroabHUK. ONUCHIBATD Jie-
3JIEMEHTHI MEHTBI YEThIPEXYTOIbHUKA.
2 | Mapamrenorpamm. Croii- 2 Pacnoznasams BBIYKIIbIE U HEBBITYKIIBIE YETBIPEXYTOJILHU-
CTBa napajuienorpamma KH. N
H306padxcams 1 HAXOIUTH HA PUCYHKAX YETHIPEXYTOJbHUKU
3 | Ilpusnaku mapasmieno- 2 Pa3HbIX BUJOB U UX AJIEMEHTHI.
rpamMmma Dopmyauposamy.:
4 | Tipsamoyrombruk 2 onpeoeneHus: MapajienorpaMMa, BEICOTHI TapauIeIorpaMma;
IPSIMOYTOJIbHUKA, poMOa, KBajJparta; CpeIHEH JIMHUU Tpe-
Pom6 2 YTOJIbHUKA; TPANELUH, BBICOTHI TPANeIUu, CPEIHEN TUHUU
6 | Ksagpar 1 TPAIELH; LIEHTPAILHOIO YIJa OKPYKHOCTH, BINCAHHOTO yr-
J1a OKPYKHOCTH; BIIMCAHHOI'O U OIIMCAHHOTO YETHIPEXYTOIb-
KontponbHas padora Ne 1 HIKA
1 ceoticmea: mapanienorpaMma, IpsMoyroibHUKa, poMoa,
7 CpeHH;[;[ JIMHUA Tpe- 1 KBaapara, CpCaHux JIMHUN TPCYroJIbHUKA U TparCuuu, BIIU-
YTONBHHKA CaHHOTO yIJja, BHUCAHHOTO U OMKMCAHHOTO YEThIPEX YT OJIbHU-
Ka;
8 | Tpaneuus 4 npusHaKuy. mapaienorpaMmma, npsMoyroabHUKa, poM0Oa, BIU-
9 | UenTpanbHble 2 CaHHOT'O U OIMCAHHOI'O YETBIPEXYTOJIbHUKA.
Y BIIMCAHHBIE YTJIbI lokazvieams: TEOPEMBI O CyMME YIJI0B YETBIPEXYTOJIBHUKA, O
10 | BrucanHsic 1 omican- 2 rpasyCHOM Mepe BIMCAaHHOTO YIJa, O CBOMCTBAX U IMPHU3HAKaX
i napajuieiorpaMma, IpsIMOyTroJIbHUKA, poMOa, BMUCAHHOTO U
HBIE YETBIPEXYTOJIbHUKHI N
OIMCAHHOTO YEeTHIPEXYTOJIbHUKA.
KonrtponsHas pabora Ne 1 Ilpumensmo N3y4eHHbIE ONIPEACIICHUS, CBOWCTBA U MPU3HAKU
2 K pEILEeHUIO 3a/1a4
I'naga 2 16
IMoxo6ue TpeyroJbHUKOB
11 | Teopema Paneca. Teo- 6 Dopmynuposamo:
peMa 0 pONOPLMOHAIIb- onpedenenue TIOJOOHBIX TPEYTOIbHUKOB;
HBIX OTpe3Kax ceoticmea: MeJliaH TPEyrolbHHUKA, OUCCEKTPHUCHI TPEYTOJIb-
12 | Mono6usre tpeyromsau- 1 HUKa, [IEPECEKAIOIIUXCs XOPJI, KACATEIbHON U CEKYIIEH;
< npusHaxy MoJo0usl TPEyroJIbHUKOB.
Joxa3zvieams:
13 | IlepBblii IpH3HAK 1O10- 5 meopemvl: Paneca, 0 TPONOPLHUOHAIBHBIX OTPE3KAX, O CBOM-
Ousl TPEYrOJILHUKOB CTBax MeJIMaH TPEYroJbHUKA, OUCCEKTPUCHI TPEYTOIbHUKA;
14 | Bropoii u TpeTuii pu- 3 ceolcmea. TIEPECEKAIOIINXCS XOP, KacaTeJIbHOW U CEKYIIEH;

3HaKM NOJ00MS Tpe-
YTOJILHUKOB

npu3HaKy Mo00us TPEYTrOJIbHUKOB.
Ipumenamo N3y4eHHbIE ONIpeIeTIeHNs], CBONCTBA U MPU3HAKH




Ne | CoaepxaHue yueOHOro

Koa-

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B A1€ATCJIbHOCTH YUCHHU-

n/n MarepuaJjia q:c(:)B Ka (Ha YpOBHE Y4eOHBbIX 1eliCTBHI)
Konrponsnas padora Ne 1 K PEILEHUIO 3a]1a4
3
I'naga 3
Pemienue mpsiMmoyroJjibHbIX 14
TPEyroJibHMKOB
15 | MeTrpuyeckue COOTHO- 1 Dopmyauposamy.:
HICHUS onpeoeneHus: CUHyca, KOCUHYCa, TAHT'€HCa, KOTaHTeHCa OCT-
B MIPSIMOYTOJILHOM Tpe- poro yria npsiMOyrojbHOI0 TPEYroJbHUKA;
YTOJIbHUKE C6801iCMeEa. BhIPAKAKOIINE METPUYECKUE COOTHOLIEHUS B Mps-
16 | Teopema Iudaropa 5 MOYTOJIBHOM TPEYrOJIbHHKE H COOTHOLICHHS MEXKY CTOPO-
HaMU ¥ 3HAYEHUSMU TPUTOHOMETPUYECKUX (PYHKLIMIA B TIps-
Konrponsnas pabora Ne 1 | MOyronsHOM TpeyrobHHUKe.
4 3anucwvieams TpUroHOMeTpHUUYECKre (OPMYIIbI, BRIPAKAIOIIUE
17 | Tpuronomerpuuecke 3 CBSI3b M@Ky TPUTOHOMETPUUECKUMHU (PYHKIIUSAMH OHOTO U
(YHKIMH 0CTpPOro yriia TOT'O %€ OCTPOro yria.
HPAMOYTOIBHOIO TPe- Pewame npsiMOyTosIbHbBIE TPEYTOJILHUKH.
yYTONBHUKA Joxazvieams:
meopemy 0 METPUUECKUX COOTHOIIEHUSIX B IPSIMOYTOJIbHOM
18 | Pemenue npsiMoyrois- 3 TpeyrojibHuKe, Teopemy [ludaropa;
HBIX TPCYTOJIBHHKOB @opmyvl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHTEHC, KOTaH-
KouTponbHas paGora Ne 1 I'€HC OJJHOTO U TOT'0 K€ OCTPOro yria.
5 Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO U
3HAUYEHUs CHHYCa, KOCUHYCa, TAHT€HCA U KOTAHI'€HCa JJIsl yT-
108 30°, 45°, 60°.
Ipumenamo 3y4eHHbIE ONPEACTICHUS, TEOPEMbI U (POPMYITBI
K pEILEeHUIO 3a/1a4
I'naga 4
MHOroyroJibHuKH. 10
Ilnomaas MHOTOYroIbHUKA
19 | MHOroyroiabHUK" 1 losacuamp, 4TO TaKo€ MIIOIIAb MHOTOYTOJIbHHKA.
20 | Momnstie momam 1 OnuceiBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI; BBIMTYKIIbIE U He-
MHOTOYTOJHHHKA, BBINTYKJIbI€ MHOTOYT'OJIbHUKH.
TLIOmA IPAMOYTONE- N306paxaTh U HAXOJUTh Ha PUCYHKAX MHOrOYTOIILHHK H €ro
UK SMEMEHTEI; MHOTOYTOJHHK, BIMCAHHEIH B OKPY)KHOCTb, H
MHOT'OYT'OJIbHUK, OTIMCAHHBIA OKOJIO OKPY>KHOCTH.
21 [Tmomans napauiciio- 2 @opMyﬂupogamb;
rpamMmMma onpeodeieHus: BIIMCAHHOTO U OMTMCAHHOTO MHOTOYTOJTbHUKA,
22 | Inomanps TpeyroabHuKa 2 IJIOIA I MHOTOYTOJIbHUKA, PABHOBEIMKUX MHOTOYTOJIbHU-
KOB;
23 | Ilnomans Tpanenuu 3 OCHOBHble C801iCMEa TUIOAAN MHOTOYTOJIbHUKA.
KouTposbHas paGora Ne 1 Jlokazvieams: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-
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YTOJIbHUKA, MJIOIIAIN MPSIMOYTOJIbHUKA, TUIOIAAN TPEYTOJb-
HUKAa, TUIOIIAIU Tpareuu.

Ilpumensimy U3y4eHHBIE OINPEEIICHUS, TEOPEMbI U (HOPMYJIBI
K PELICHUIO 3a]1a4




Ne | CoaepxaHue yueOHOro

Koa-

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B A1€ATCJIbHOCTH YUCHHU-

n/n MaTepuaJa q:c(:)B Ka (Ha ypoBHe Y4eOHbIX AeiicTBHI)
IloBTOpPEHME
M CHCTEeMATH3ALNA 8
y4eOHOro MmaTepuaJia
VYnpakHeHus 171 IOBTOPEHUs 7
Kypca 8 kiacca
KonrtponsHas padora Ne 7 1
9 kJacc
Conepxanue yueo- | Koa-
Ne n/n OO 5o XapakTepucTHKA OCHOBHBIX BH/10B AesITe1LHOCTH yHe-
MaTepuana 4ACOB HHMKa (Ha ypOBHe Y4eOHbIX JieiicTBHiIl)
I'nasa 1 16
Peienne TpeyroJibHuKoB

1 Cunyc, KocuHyc, TaH- 2 Dopmynuposams.

T€HC U KOTaHT€HC YT~ onpedeneHus; CHHyca, KOCUHYCa, TAHT'€HCa, KOTAHIeHCca yI-

naor0 o 180° naor0 o 1800;

TeopeMa KOCHHYCOB 3 c80UCmMB0 CBA3U JIJINH IMaroHajael U CTOPOH mapajiesio-
rpamma.

Teopema cunycos Dopmynuposams N pa3bsICHATb OCHOBHOE TPUTOHOMETpUYE-

Pellente Tpeyroh- 3 CKOE TOMKIECTBO. BbruncnsaTe 3Ha4eHHE TPUTOHOMETPUYE-

HIKOB CKOM (PyHKIIMHM yTJja 110 3HaYEHUIO OJHOU U3 €ro 3aJaHHBIX
(GyHKIMH.

5 DopMyJIBI 1S HAX0- 4 Dopmynuposams U TOKA3bIBaTh TEOPEMBI: CHHYCOB, KOCH-
KIICHUA IO HYCOB, CJIECTBUS U3 TEOPEMBI KOCUHYCOB U CUHYCOB, O
TPEYroJibHUKa IJTON[AX OMTMCAHHOTO MHOTOYTOJIbHUKA.

KoHTpoubHast paGoTa 1 3anucvieamsb 1 10Ka3bIBaTh (POPMYIIBI 17151 HAXOXKICHUS

Ne 1 IUIOUIa/IA TPEYTOJIbHUKA, PAaJNYCOB BIIMCAHHON M ONTMCaH-
HOM OKpPYKHOCTEN TPEYTOJIbHUKA.
Ipumensamo u3y4eHHbIE ONIPEAEICHUS, TEOPEMbI
1 GOPMYIIBI K pEIIeHUIO 3a1a4

I'naga 2
IIpaBujibHBIE MHOTOYTI0JIb- 8
HHUKHU

6 [IpaBuibHBIE MHOTO- 4 Tlosachams, 4TO Takoe IEHTP U LIEHTPAIbHBII YTroj NpaBUilb-
YTOJILHUKHU U UX HOT'O MHOT'OYT'OJIbHHKA, CEKTOP U CETMEHT Kpyra.

CBOICTBa Dopmynuposams.

7 TITHHA OKPYKHOCTH. 3 onpfdeﬂeuue MIPaBWJIBHOTO MHOTOYTOJIbHHKA;
Tnomazs xpyra c6oticmaa MPaBUIILHOTO MHOTOYTOJIbHHKA.




Conep:xkanue yueo- | Kou-
No i/nt HoTo 5o XapaKkTepucTHKA OCHOBHBIX BU/10B AeATENLHOCTH y'e-
HHUKA (HA ypOBHE Y4eOHbIX JeiCTBHIl)
MaTepuaa 4acoB
KonTponbHas padora 1 /loka3vleams cBOICTBA IPAaBUIbHBIX MHOT'OYTOJIbBHUKOB.
Ne 2 3anucvieamov 1 pazpACHATb HOPMYJIbI ATUHBI OKPYKHOCTH,
IJIOLIA/IM KpyTa.
3anucvieams 1 10Ka3bIBaTh (OPMYIIbI JJIMHBI TyT'H, IUIOIIA-
I ceKTopa, (hOpMYJIbI ISl HAXOXKACHUS PAJNYCOB BIIHCAH-
HOW M OIIMCAHHOM OKPY’KHOCTEH NMPaBUIBHOTO MHOTOYT'OJIb-
HUKA.
Cmpoumb ¢ TOMOILBIO HUPKYJIA U IMHEHKHU NTpaBUIIbHbIE
TPEYTOJIbHUK, YETHIPEX YT OIbHUK, IIECTUYTOJIbHUK.
IIpumensmob N3y4eHHBIE OIIPECIICHUS, TEOPEMbI
1 (GOpMyJIbI K pELICHUIO 3aa4
I'nasa 3
JexkapToBbI 11
KOOPAMHATHI Ha MJIOCKOCTH
8 PaccrosiHne mexny 3 Onucvigéams NIPSIMOYTOJILHYIO CUCTEMY KOOPAMHAT.
JBYMsI TOUKaMH C 3a- Dopmynuposams: onpeaencHre ypaBHeHUs (HUTYpBI, HE0O-
JAHHBIMU KOOp/IMHA- XOJMMO€ U JOCTAaTOYHOE YCIOBHUS NapajIeIbHOCTH JIBYX
tamu. KoopanHatel MPSIMBIX.
Cepe/IMHbl OTpE3Ka 3anucvieams 1 10Ka3bIBaTh (GOPMYIIBI PACCTOSHHS MEXY
9 VpasHeHuE GUIypHL. 3 JBYMsI TOUKaMH, KOOPJIMHAT CEPEIUHBI OTPE3KA.
VpABHCHHE OKPYIHO- Bbleoaitmb YPABHEHNE OKPYKHOCTH, o011ee ypaBHEHUE
o MPSIMOii, ypaBHEHHE TPSMOMA C YTIIOBBIM KO HUITESHTOM.
Lokazvieams HEOOXOIUMOE U JOCTATOYHOE YCJIOBHE Mapa-
10 YpaBHEHHUE MPAMON 2 | NeNBHOCTH JBYX NIPSAMBIX.
11 VrioBoit kodbdHim- 2 IIpumensamo U3y4eHHBIE ONIPEAEIEHUS, TEOPEMBI
eHT MMt 1 (GOpMYyJIbI K pELIeHHIO 3aa4
KonTtponbHas padora 1
Ne 3
I'naga 4 12
BekTops!
12 ITonsaTHe BexTOpa 2 Onucviéamsb TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIHYHH.
13 L —— 1 NnrocTpupoBaTh NOHATHE BEKTOPA.
Dopmynuposamy:
14 CroxxeHue u BbIYHTA- 2 onpedenenus; MOy BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
HHEC BCKTOPOB PaBHBIX BEKTOPOB, KOOPAUHAT BEKTOPA, CYMMBI BEKTOPOB,
15 VMHOKeHHe BeKTOpa 3 Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB, YMHO-
- YKEHHS BEKTOpa Ha YUCIIO, CKAISIPHOTO MPOU3BEIACHHSI BEK-
TOPOB;
16 CxanspHoe npousse- 3 ceoticmaéa: PaBHbIX BEKTOPOB, KOOPJIMHAT PABHBIX BEKTOPOB,
ACHHUE BEKTOPOB CJIO’KEHUs BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI U BEKTOpa
KoHTponbsHas paGoTa 1 Pa3HOCTH JBYX BEKTOPOB, KOJJTMHEAPHBIX BEKTOPOB, YMHO-

Ne 4

JKEHUs BEKTOPA Ha YUCJIO, CKAIIPHOTO IIPOU3BEACHUS IBYX
BEKTOPOB, NEPIEHANKYJISIPHBIX BEKTOPOB.
Lloxazvieamsb TEOPEMBI: 0 HAXOXKICHUU KOOPAUHAT BEKTOPA,




Conep:xkanue yueo- | Kou-
XapakTepucTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH y4e-
Ne n/m HOI'0 BO N .
HHUKA (HA ypOBHE Y4eOHbIX JeiCTBHIl)
MaTepuaJa 4acoB
0 KOOp/AMHATaX CyMMBI H Pa3HOCTH BEKTOPOB, 00 yCIOBUU
KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJIEHUU CKAJIAPHO-
T'O IPOU3BE/ICHUS JIBYX BEKTOPOB, 00 YCIIOBHH MEPIICHIUKY-
JISPHOCTH.
Haxooumbs xocunyc yriia Mex1y ABYMSI BEKTOPaMH.
Ipumenamo U3ydeHHbIE ONIPEACICHUS, TEOPEMBI
1 GOPMYIIBI K pEIICHUIO 33134
I'nasa 5
I'eomeTpuueckue 13
npeoopazoBaHus
17 JIBumxenue (epeme- 4 IIpusooums nipuMepsl mpeodpazoBanus Guryp.
uienue) ¢purypsl. [la- OnuceiBath peodpa3oBanus (puryp: napamuienbHbIii nepe-
paLIeNbHBIN IepeHoc HOC, OCeBasi CHMMETPHS, LICHTPAJIbHAE CHMMETpPHSI, TOBOPOT,
TOMOTETHSL, [10100UE.
18 OceBas U LIEHTpaJIb- 4 » TIOA
Dopmynuposamu:
Hasi cummeTtpuu. [lo-
BOpOT onpeodenenus. TBUKEHUS; paBHBIX (UTYpP; TOUEK, CHMMET-
PUYHBIX OTHOCUTENIBHO MPSAMOii; TOUEK, CHMMETPHUYHBIX OT-
19 | I'omoterus. [Tonobue 4 | HOCHTENBHO TOYKH; (PUTYPHI, UMEIOIIEH OCh CAMMETPHH;
¢uryp (burypsl, UMEIOIIEH EHTP CUMMETPUH; TOAOOHBIX PUTYD;
Koutpossas pabora 1 ceoticmea. IBUKEHHS, NaPAIIENBHOTO IEPEHOCA, OCEBOt
No 5 CUMMETPUH, [ICHTPAIBHON CUMMETPHH, TIOBOPOTA, TOMOTE-
THH.
lokaszvieams TEOPEMBL: O CBOMCTBAX MapajlIeNbHOTO Mepe-
HOCa, OCEBOW CHMMETPHH, IIEHTPAIBHON CHUMMETPHUH, TTOBO-
poTa, rOMOTETUH, 00 OTHOLIEHUH TUIOMAAeH OJOOHBIX Tpe-
YTOJIEHUKOB.
IIpumensimob N3y4eHHBIE ONPEEIICHUS, TEOPEMbI
1 (GOpMyJIbI K pELIeHHIO 3aa4
IToBTOpEeHHnE 10
U cucTeMaTH3alus
y4eOHOro MaTepuasa
YnpaxHeHus s 1no- 9
BTOpEeHUS Kypca 9
KJ1acc
Kontponbnas pabota 1

Ne 6




MaTtepHuaJIbHO — TeXHHYECKOe oldecreyeHne

OcHoBHasl JuTepaTypa:
1. Teomerpus: 7 kinacc: y4eOHUK JUTsl yHaIIUXCs 00IIe00pa30BaTEIbHBIX IITKOJT/

A.I''Mep3msx, B.b.Ilononckwuii, M.C.Sxup.- M:Benrana-I'pad,2017.

2. Teomerpus: 7 kacc: TUIAKTUYECKUE MaTePHAIIbl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX pa-
601/ A.I'.Mep3nsk, B.b.ITononckuii, M.C.fxup.- M:Benrana-I'pad,2017.

3. Teomerpusi: 7 knacc: pabouue terpaau Nel,2/ A.I'.Mep3nsik, B.b.ITononckuid,
M.C.Axup.- M:Benrana-I'pad,2017.

4. T'eomerpus: 7 kiacc: meroaudeckoe nmocooue/E.B.byiko, A.I'.Mep3isk,
B.b.ITonmonckuii, M.C.fkup.- M:Benrana-I'pad,2017.

5. T'eomerpusi: 8 kilacc: y4eOHHK 7S yJaluxcsi 0011eo0pa3oBaTeIbHBIX KO/
A.I'.'Mep3nsxk, B.b.ITononckuit, M.C.Axup.- M:Benrana-I'pad,2017.

6. T'eomerpus: 8 Kacc: MUIAKTUYCCKUE MaTePHAIIBI: COOPHUK 3a/1a4 H KOHTPOJIBHBIX pa-
601/ A.I'.Mep3nsik, B.b.ITononckuii, M.C.fxup.- M:Benrana-I'pad,2017.

7. Teomerpus: 8 kiacc: padouue terpaau Nel,2/ A.I'.Mep3nsk, B.b.IToonckuid,
M.C.Skup.- M:Benrana-I'pad,2017.

8. T'eomerpus: 8 knacc: meroanudeckoe nocodue/E.B.byiko, A.I".Mep3nsk,
B.b.[Tonouckuii, M.C.Skup.- M:Benrana-I'pad,2017.

9. Teomerpus: 9 knacc: yueOHUK [Tl ydanuxcst 001eo0pa3zoBaTebHbBIX KO/
A.I'.'Mep3nsk, B.b.ITononckuit, M.C.Axup.- M:Benrana-I'pad,2019.

10. 'eomeTpust: 9 kIacc: TUAAKTUICCKHE MAaTEPHUAIIbl: COOPHUK 3a71a4 U KOHTPOJIBHBIX pa-
601/ A.I'.Mep3nsik, B.b.ITononckuii, M.C.fxup.- M:Benrtana-I'pad,2019.

11. Teometpus: 9 kiacc: paboune terpaau Nel,2/ A.I'.Mep3nsk, B.b.ITonouckwii,
M.C.Sxup.- M:Benrana-I'pad,2019.

12. T'eometpus: 9 knacc: metoauueckoe nocodue/E.B.bynko, A.I'.Mep3nsx,
B.b.Ilononckuit, M.C.Skup.- M:Benrana-I'pad,2019.

JlonoTHUTeIbHAS JIUTepaTypa;
1. TaBpunona T./l. 3anumatenpHas maTemaTuka : 5-11 kiaccel. — Bonrorpan: Yuurens,
2008.
2. Jlesurac I'.I'. Hecranmaptaeie 3a1auun o Mmatemaruke. — M.: IJIEKCA, 2007
3. ®apkoB A.B. Marematudeckue onuMnuasl B mkone: 5-11 kmaccel. — M.: Alipuc-IIpecc,
2005.
http://www .kvant.info/ XXypnan «KBant»
[Muuyrun JI.®. 3a ctpanunamu yuebnuka anreopsl. — M. : [Ipocsemenue, 2010
6. TI'yces B.A. CoopHuk 3agau 1o reomerpun:5-9 knaccel.-M:Onuke 21 Bek:Mup u
obpazoanmne,2005
7. Tloiia JIx.Kak pemats 3anauy? — M.:IIpocBemienue, 1975.
8. IHaperun U.®. Epramxkuesa JI.H. Harmsnaas reomerpus. — M.:MUPOC, 1995.

oA

JJIeKTPOHHBbIE 00pa3oBaTe/bHbIC PECYPChI

1. Maremaruka 5-11. IIpaktukym. «Zpoda», 2003.

2. Marematuka 5-11 kmaccsl. [Ipaktukym. YdyeOHOe anekTpoHHOE m3aanue. [lonroroneHo
npu coneiictBuun HOIIK —nox pen. yoposckoro.



3. Cepus «1C: Konnekiust 00pa3zoBaTeiIbHBIX PeCypcoBy. S yMero pemaTh ypaBHEHHS.
NHTepakTUBHBIN TpeHaxep sl 2-8 KIIacCOB.

4. http://urokimatematiki.ru/

5. http://www.matematika-na.ru/

6. http://www.unimath.ru/?mode=0&idstructure=80010

7. http://www.vneuroka.ru/matmir_teacher.php?cat=2&sub=2

OobopynoBanue u npudOPHI.

1. Kommuekt miakaroB «I'eomerpust 7-9»
MHecTryeckue cXxeMbl 0 BCEM pasjiesiaM
Kommnbrorep. [Ipoextop. DxpaH.
JIuneiika
TpeyronbHuK
Hupkyib
Tpancnioptup

Noakown


http://urokimatematiki.ru/
http://www.matematika-na.ru/
http://www.unimath.ru/?mode=0&idstructure=80010
http://www.vneuroka.ru/matmir_teacher.php?cat=2&sub=2

