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IHHOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OJMH W3 OCHOBHBIX Pa3AesOB IIKOJbHOW MAaTE€MAaTHUKH, UMEIOIIHNI CBOEH
eNIbI0 00eCIeYnTh U3YUCHHE CBOWCTB M pa3MepoB (UTyp, UX OTHOLICHUNA W B3aUMHOE PACIIO-
JIO’)KEHHE, OMUPAETCS] HA JOTUYECKYIO, JOKA3aTEIbHYIO JIMHUIO. [[eHHOCTh U3y4eHHs] TE€OMETPUH
Ha YpOBHE OCHOBHOTrO 0OIIero oOpa3oBaHUs 3aKIIOYAETCSI B TOM, YTO OOYHYaIOUIMHCS yYUTCA
MIPOBOJIUThH JTOKA3aTEJIbHBIE PACCYKJIECHUS, CTPOUTh JIOTUYECKHE YMO3AKIIFOUEHUS, JOKa3bIBaTh
VCTUHHBIE YTBEP)KICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIACHUS «OT
IPOTUBHOT'0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpATHBIE YTBEPKACHHUS.

BTopoil nenbo u3y4eHus: TeOMETPUU SBISIETCA UCIIOIb30BaHKUE €€ KaK MHCTPYMEHTA IIpU
pELIEHUN KaK MaTEMaTUYECKUX, TAK M MPAKTUYECKUX 3a7a4, BCTPEUYAIOLIUXCS B PEAIbHON JKH3-
HU. OOy4Jaroumiics J0KEH HayuYUThCs OMPEAETUTh T€OMETPHUECKYI0 (PUrypy, onmcarh cioBa-
MU JaHHBIA 4epTEX WIM PUCYHOK, HAWTH IUIOUIA/b 3€MEIbHOIO y4acTKa, pacCuuTaTh HE0OXO-
JUMYIO JUTHHY ONTOBOJIOKOHHOTO Ka0elnsi Wiu TpeOyeMble pa3Mephl rapaka JUIsi aBTOMOOWIIS.
DTOMy COOTBETCTBYET BTOpasi, BEIUUCIUTEIbHAS JIMHUSA B U3y4eHUU reomerpun. IIpu pemenun
3a7a4 MPAKTUYECKOrO XapakTepa OO0yJaromuiicsl YUUTCS CTPOUTh MaTeMaTHYECKUEe MOJAETH pe-
aJbHBIX JKU3HEHHBIX CUTyalWi, MPOBOJWUTH BBIUMCIEHUS U OLICHMBATh aJ€KBATHOCTh IMOJy4EH-
HOTO pe3yJIbTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBSI3U T€OMETPUU C IPYTHMMH y4eOHBIMU IpeaIMEeTaMH, MO-
TUBUPOBATH HCIIOJIb30BATh OMPEACIICHUS TEOMETPHUECKUX (PUTYP U TIOHATHH, TEMOHCTPUPOBATH
NPUMEHEHUE MOTYYEHHBIX YMEHUN B (PU3UKE M TEeXHUKE. DTU CBS3U Hanbojee SIpKO BUIHBI B
temax «Bektope», « TpuroHomeTpuueckre cOOTHOWEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueOHblit Kypc «I'eoMeTpus» BKIIOUACT CIEAYIOIINE OCHOBHBIC PAa3leNbl COJCPKAHUS:
«I"eomeTrpuueckre GUTYpHl U UX CBOMCTBaA», «/3MepeHne reOMeTpUUECKUX BETUIUH», «Jlexap-
TOBBI KOOPJIMHATHI Ha TUIOCKOCTH», «Bektopb», «/IBmkenus miockoctu», «IIpeobpazoBanus
[IOI00USY.

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBoaurcsa 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Heenm0), B 8 Kiacce — 68 yaco (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 daca B
HEJIETTIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Hauanpnbie nonsatus reomerpun. Touka, npsimasi, OTpE30K, Jyd. Yrou. Buasl yrinos. Bep-
THUKaJIbHBIE U CMEXKHbIE yIibl. buccekrpuca yria. JlIomanas, MHoroyroiasHuk. IlapannensHocTs
U NEPHEHANKYJISIPHOCTD PSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpuun
B OKpPY’KaroIleM MUpE.

OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO [IUPKYJIS U JUHEKH. TpeyronpHuK. BeicoTa, meaua-
Ha, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PAaBHOCTOPOHHUHN TPEYTOJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CpoiicTBa ¥ MPU3HAKUA PaBHOOEAPEHHOTO TpeyroibHUKA. [Ipr3Haku paBeHCTBA TPEYTOb-
HUKOB.

CBoiicTBa M MPU3HAKK HapajUIeNbHBIX MpsMbIX. CyMMa yriioB TpeyrojibHuka. BHenrHue
YIJIBI TPEYTOJIbHUKA.

[IpsimoyronbHBIM TpeyroibHUK. CBONCTBO MEIMAHbI MPSMOYTOIBHOTO TPEYTOJbHUKA,
NpOBEAEHHONW K rumnoteHys3e. [Ipu3Hakyu paBeHCTBa MPSMOYTOJIBHBIX TPEYTOJIbHUKOB. [Ipsimo-
YTOJIBHBIN TPEYTOJIbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa 0 OOJBIIEM yTIie U OOJBIIEH CTOpOHE TpeyroabHUKa. [lepreHauKysp 1 HaKIOHHAS.

['eomeTpuueckoe Mecto Touek. buccekTpuca yria u CepeIUMHHBIN MEPIEHANKYISAP K OT-
PE3Ky KaK reOMETPUUYECKHE MECTA TOUEK.

OKpY’)KHOCTBh U KpPYT, XOpJla U IMaMETp, UX CBOMCTBA. B3auMHOE pacmnoioXeHue OKpykK-
HOCTH M mpsimoit. KacaTenbHast u cekymas K OKpyX HOCTH. OKPY>KHOCTb, BIIMCAHHASI B YTOJI.
BnucanHnas u onvcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerelpéxyronbauku. [lapamienorpaMm, ero mpu3Haku U CBOWCTBA. YacTHBIE ciaydad Ia-
pasuienorpaMMoB (IIPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MPHU3HAKK W CBOWCTBA. Tpamnenus, pas-
HOOOKas Tparnenus, e€ cBoiicTBa u npusHaku. [IpsMoyronpHast Tpamerus.

Meron ynBoenusi menuanbl. LleHTpanbHas cummerpusa. Teopema Paneca u TeopeMa o
IIPONOPLMOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyrojipHHUKa.

[Momobue TpeyroapbHUKOB, Kod(hdunueHt mogodus. [IpuzHaku momodust TpeyroabHUKOB.
[Tpumenenue noo0Us MpH PEIICHUH MTPAKTHYECKUX 3aad.

CpoiictBa miomaneii reomerpuyeckux ¢uryp. Gopmynsl i IUIOMIAAN TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX GUTyp.

Brruncnenue miomnianeit TpeyroJbHUKOB U MHOTOYTOJIFHUKOB Ha KJIETYaTol Oymare.

Teopema Iludaropa. [Ipumenenne Teopemsl [Iudaropa npu pemeHnn MPaKTHYIECKUX 3a-
Jad.

CuHyC, KOCMHYC, TAHT€HC OCTPOTrO YIJIa MPSIMOYTOJIBHOTO TpeyroibHUuKa. OCHOBHOE TpHU-
TOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrniucanHble M LEHTPAJIbHBIE YTJIbI, YTOJI MEXKIYy KacaTeJIbHOW M XOpAOW. YTIbI MEKIY
XOpAaMH M CEKyIIMMU. BrincaHHbple M ONMCaHHBIE YETHIPEXYTONBHUKHU. B3anMHoe pacronoxe-
HUE IBYX OKpykHOcTel. Kacanue okpyxHocteit. O0mue kacateabHbIE K IBYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanresc yriioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIE-
ctBO. ®OpMyIIbI IPUBEACHUSI.

Pemenue TpeyroapHUKOB. TeopeMa KOCUHYCOB M T€OpeMa CUHYCOB. PernieHue npaktuye-
CKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanne moao6us. [Togodue cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 POU3BENEHNUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUHN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bexkrop, anuHa (Moysib) BEKTOpa, COHANIPABICHHbIE BEKTOPHI, TIPOTHUBOIIOIOKHO HAIPaB-
JICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAllMU HaJ BEKTOPAMHM.
Pa3znosxeHue BekTopa Mo ABYM HEKOJUTMHEApHBIM BekTopaMm. KoopaunaTel BekTopa. CkaiasipHOE
IIPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KJICHHUS JITUH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA INIOCKOCTU. Y paBHEHMS NPSMON U OKPY>KHOCTH B KOOpPJMHA-
Tax, IEpeceUeHrne OKPYKHOCTEN U NPSIMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJBHUKH. lTMHA OKpY>kHOCTHU. ['pamycHas u paguanHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyxHocTel. [limomane kpyra, ceKkTopa, CerMeHTa.

JIBMKEeHHS TUTIOCKOCTH U BHYTPEHHUE CUMMETPHUH QUTYp (dJIEMEHTapHbIE MPECTABICHNUS).
[TapannensHbiil nepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomeTpus» xapak-
TEPU3YIOTCSL:

1) mnarprnoTn4yecKkoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HMHTEpEca K MPOILIOMY M HACTOAILIEMY POCCUHCKON MaTeMaTHKHU, LIEHHOCT-
HbIM OTHOLIEHUEM K JOCTHUKEHUSM POCCUHCKMX MATEMAaTHUKOB U POCCHUIICKOM MaTeMaTHYECKOU
IKOJIBI, K MCITOJIb30BAHUIO ATUX JOCTHKEHUH B IPYTUX HAYKaX U MPHUKIATHBIX chepax;

2) rpaaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJIHEHHIO 00SI3aHHOCTEH TpaKAaHWHA U PealM3allii ero Mpas, Mpej-
CTaBJICHUEM O MaTeMaTHYECKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUM,
IpOIEeyp I'PaXkIaHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K 00CYyX/e-
HUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HAayKH, 0CO-
3HAHMEM BaKHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B JEATEINBHOCTH YUEHOIO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE B PEUICHUU MPAKTUYECKHX 3a/ad MaTeMaTH4eCKOu
HaIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
KHU3HH Il YCHEIIHOW MPo(ecCHOHANbHOM IesITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HWHIUBUAYATbHOW TPAEKTOPHHM OOpa30BaHUsS U KU3HEH-
HBIX [UTAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHATILHOMY M 3CTETUYECKOMY BOCIPUATHIO MATEMAaTHUYECKUX 00b-
€KTOB, 3aJay, PELICHUI, pacCyKICHHUI, YMEHHUIO BUAETh MaTeMaTH4YeCKHEe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHEHTAIe B NEATENPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U 00IIEeCTBa, TOHUMAHUEM MaTeMa-
THYECKOM HAayKu Kak cepbl YeIOBEUECKO NEATENbHOCTH, 3TAloB € pa3BUTHUA U 3HAYUMOCTH
JUISL pa3BUTHS LIMBWJIM3ALIMY, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTH4YE€CKOW KyJIbTypou
KaK CpeJICTBOM IIO3HAHUS MUpa, OBJIAJICHUEM IIPOCTEMIINMHU HaBBIKAMU MCCIIEI0BATEIBCKON -
ATEIHHOCTH;

6) puznyeckoe BocnuTaHue, (POPMUPOBAHUE KYJIbTYPhI 310POBbSI H IMOLMOHAJIBHO-
ro 0J1aronoJryyus:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3[0pPOBbS, BEIE-
HUS 37J0pOBOTO 00pa3a >KU3HU (30POBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U OT-
JIbIXa, peryisipHas (u3nuecKasi akTMBHOCTb), c(pOPMHUPOBAHHOCTHIO HaBbIKA pedieKCHUH, MpH-
3HaHHWEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCTINTAHUE:

OpUEHTalle Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JUIsl pelleHus 3ajgad B o0nactu
COXPAHHOCTH OKPY’KaloIlel Cpe/bl, TUIAHUPOBAHUS TMOCTYIKOB M OLIEHKH UX BO3MOKHBIX TO-
CJIEJICTBUM U1 OKPY’KaIOLIEH Cpeibl, OCO3HAHUEM ITI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPO-
05ieM U myTel uX peleHus;

8) aganTanus K U3MEHAIIMMCS YCI0BUAM COLUAILHONH M IPUPOAHOI cpeibl:

TOTOBHOCTBIO K JIEHCTBHUSM B YCIIOBHSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTHUUYECKYIO JESTEbHOCTb, B TOM YHCJE YMEHHUE YUUTHCS Y JPYTHX
JI07iel, MpUOOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTIBITA IPYTHUX;



HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie HOpMyTUpOBaTh UICH,

HOHATHS, TUTIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JE-
(GUIMTE COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAaIlMIO, BOCIIPHHUMATH CTPECCOBYIO CHTYa-

IIUIO KaK BBI30B, TPeOYIOIUI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U JIeHCTBUA,
(opMyIMpOBATh U OLICHUBATH PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

Ba3oBble JJoruueckme aeicTrBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKM MaTEMaTUYECKHMX OOBEKTOB,
TOHATHI, OTHOIICHUN MEXIY TMOHATUSMHU, (OPMYIUPOBATH OMNpEAENCHUS TMOHSATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(UKAINU, OCHOBAHUS JIJIs1 000OIIEHUS 1
CpaBHEHHUS, KpUTEPUHU TIPOBOJAUMOTO aHAIIN3A;

BOCTIpUHUMATh, (POPMYITUPOBATH U MPEeOOpPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIIAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NMPOTUBOpPEYHS B (aKTax,
JAaHHBIX, HAOMIOJCHUAX U YTBEPXKACHUAX, MpeJylaraTh KPUTEPUU AJIsl BBISBICHHS 3aKO-
HOMEPHOCTEW U MPOTUBOPEUMH;

JIeJIaTh BBIBOJABI C HMCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JNCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIOYeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3zbupath T0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (TIPSIMBIE U OT IPOTHUBHOTO),
MIPOBOAUTH CAMOCTOSITENILHO HECIIOKHBIE 10Ka3aTeIbCTBA MaTEMaTHUECKUX (DaKTOB, BbI-
CTpauBaTh apryMEHTAINIO0, TPUBOJUTH IPUMEPBI B KOHTPIIPHUMEPHI, 000CHOBBIBATH COO-
CTBEHHbBIE PACCYKICHUS;

BBIOMPATH CIIOcO0 perieHus yaeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIlie-
HUS, BBIOMpATh HanOoJee MOAXOISAIINI ¢ YIETOM CaMOCTOSITEIEHO BBIJCIIEHHBIX KpUTe-
pueB).

Ba3oBble ncciienoBaTe/IbcKHe AeiicTBUA:

WCIIOJIb30BaTh BOMPOCH KaK HCCIIENOBATEIbCKHI WHCTPYMEHT MO3HAHUS, (OPMYIUpPO-
BaTh BONPOCHI, (PUKCHUPYIOIIHE TPOTHBOPEYHE, TPOOIEMY, CAMOCTOSTEILHO yCTaHABIIH-
BaTh MCKOMOE WU JaHHOEe, ()OPMUPOBATH THIOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSITEIIHHO COCTABICHHOMY IUTAHY HECIIOXKHBIH AKCICPUMEHT, He-
0OJIBIIIOE MCCTIEAOBAHUE M0 YCTAHOBJIECHUIO OCOOEHHOCTEH MAaTeMaTHYECKOTO OOBEKTa,
3aBHCUMOCTEI 00BEKTOB MEXTy COOOiA;

CaMOCTOSTENILHO (POPMYJIHMPOBATH OOOOIEHHS U BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHO-
TO HaOJIFOJICHUS, UCCIICIOBAHMSI, OICHUBAThH JOCTOBEPHOCTD IMOJYYCHHBIX PE3YJIBTATOB,
BBIBOJOB 1 000OILEHNIH;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATH TPEAMIOIOKECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOUHOCTh U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
peueHus 3a1auu;

BBIOMPATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIHIO
pa3NUYHBIX BUAOB U (OPM MPEICTABICHHUS;

BbIOMpAaTh (opMy IMpeacTaBIeHHUsI UHOOPMAIIMK U WILIIOCTPUPOBATh pellacMble 3a1auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALUSIMU;



OLICHUBATh HAJEKHOCTh MHPOPMAIMK 10 KPUTEPUSM, NPEIIOKEHHBIM YUUTEIIEM WIH
c(hOpPMYJIUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

BOCIIPUHUMATh U (DOPMYJIMPOBATh CYKACHUS B COOTBETCTBUH C YCIOBHSMHU M LIEIAMHU
oO0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHMEH-
HBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y pelIeHUs 3aJaul, KOMMEHTUPOBATh IMOIy4EH-
HBIN pe3yJIbTaT;

B XO7Ie 00CYXKICHHS 3aJaBaTh BOIPOCHI 0 CYHIECTBY OOCYXIAaeMON TEMBI, TPOOIEMBI,
pemaemMoii 3a/1a4uM, BbICKA3bIBaTh MJI€U, HAllEJICHHbIE HA MMOMCK PELICHMS, CONIOCTABIISATh
CBOM CYXJICHUS C CYXXICHUSIMH APYTUX YYaCTHUKOB TUasiora, 0OHApYKUBATh pa3iinyue
U CXOJICTBO IMO3UIMMH, B KOPPEKTHOM (opme HhopMyIupoBaTh pa3HOIiIacus, CBOM BO3pa-
KCHUS;

MPEICTABIATh PE3yNIbTAThl PEIICHUS 3a]aui, SKCIIEPHUMEHTA, WCCIIEOBAaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3eHTAILMH U OCO-
OEHHOCTEN ayAUTOpUH;

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHAMBHIYaJIbHON PaOOTHI MPH
peleHnH yueOHbIX MaTeMaTHYECKUX 3ajay;

IPUHUMATD 1I€JIb COBMECTHOU NEATENBbHOCTH, MJIAHUPOBATh OPraHU3alHUI0 COBMECTHOM
paboThI, pactpeAessiTh BUABI padOT, JOTOBAPUBATHCS, 00CYX AATh MPOIIECC U PE3YIbTAT
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B IPYMIOBBIX opMax paboTel (00cykaeHuss, 0OMEH MHEHUSMHU, MO3TOBbIE
LITYPMBI U JIpYTHE), BBIIOJIHATH CBOIO YacTh pabOThI M KOOPIMHUPOBATH CBOM JIEHCTBHS
C IpyrMMHU 4JIeHAMH KOMaH[bl, OLIEHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
110 KpUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

CaMOCTOSITENIBHO COCTaBJIATh IUIaH, QJITOPUTM PELICHUs 3a7aud (WIN €ro 4acTh), BbIOU-
pathb crocod pemeHus ¢ y4éToM UMEIONIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHpOBaTh U KOPPEKTUPOBATh BAPHAHTHI pPeUIeHUH ¢ y4€ToM HOBOW HMH(pOpMa-
IUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJISL MPOLECca U pe3ysibTaTa PeleHHs
MaTeMaTUYECKOM 3a1auu;

MIPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPH PELICHUU 3a]ladl, BHOCUTh
KOPPEKTHBBI B JI€ATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HaMJECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJibTaTa JESATEIbHOCTH MOCTABIECHHOW IIEJIM U YCIOBUSM,
OOBSICHATH MPUUYUHBI JOCTHXKEHUS WM HEAOCTHKEHMS 1I€IH, HaXOAUTh OIINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATbBI

TaThbI:

K xonIty o0yuenust B 7 kjacce 00yJaronuics MOTYYUT CICAYIOMNE MPEIMETHBIC Pe3yJib-

Pacnio3naBaTh M3ydeHHbIE T€OMETPUUECKHE (PUTYPBI, ONPEENSITh UX B3aUMHOE PaCIoJIo-

XKEeHHE, U300pakaTh reOMeTpUIECKUe (PUTYPBI, BHIIOIHATH YEPTEKHU 0 yCIOBUIO 3a1aun. H3me-
PATH JIMHEHHBIE U YTJIOBBIC BEIIMYUHBI. PelraTe 3a1a4n Ha BBIYKCICHHUE JJIMH OTPE3KOB U BEJIH-
YUH YTJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYMH MPEIMETOB B PEAIbHOM >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PasnuuaTe pazMepsl 3TUX 0OBEKTOB O TMOPSIKY BEJIMUUHBI.

CTpouTh 4epTex U K FTEOMETPUUECKUM 3a]a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BAaTh MPU3HAKUA M CBOM-
CTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3aa4.

[IpoBOIUTE TOTMYECKHE PACCYKICHUS C UCTIOIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbesl MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM Me-
JIMaHbl, MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTrOJbHUKA, B PEIICHUN F€OMETpUYe-
CKHX 3ajad.

OnpenensaTh napamieTbHOCTh MPSMBIX ¢ TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT ¢ HUMH Ce-
Kymas. OnpenensaTh napauieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJ-
HOM MPSMOM 10 TOYEK JPYTrOM MPSMO.

Pemats 3a1aun Ha KiieT4aTroi Oymare.

[IpoBOIUTH BBHIYMCIICHHS U HaXOJIUTh YUCJIOBBIC M OYKBEHHBIC 3HAUYCHHSI YTJIOB B T€OMET-
pHUYECKUX 3aJlayax C MCIHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHHUKOB W MHOTOYTOJIBHUKOB,
CBOWMCTB YTJIOB, 00pa30BaHHBIX MPH MEPECEUCHUM JBYX IMapauIeIbHBIX MPSAMBIX cekymiei. Pe-
IaTh NPAKTUYECKUE 3a/1a41 HA HAXOXKJECHUE YTJIOB.

BraneTs moHsATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONPEIesATh OMCCEKTPUCY yTia
Y CEpEIMHHBIN MEPIEHAUKYISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK.

DopmMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpIlbl U JIHaMeTpa OKPYKHOCTH,
MIOJIb30BAaThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHNUHN 3a1a4.

Brnanets moHATHEM ONMMCAHHOW OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh HAXOJIUTh €€
neHTp. [loap3oBaThCs PakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJHOU TOYKE, U O TOM, UYTO CEPEIMHHBIC MEPNEHIUKYIISIPbl K CTOPOHAM TPEYTOJIbHUKA Tepece-
KaroTcsl B OJTHOM TOYKE.

BrnageTtp noHsiTHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOUN O MEPHEHIUKY-
JSIPHOCTH KacaTeIbHOM U paauyca, MIPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThbCs MPOCTEUIIMMU T€OMETPUUECKUMU HEPABEHCTBAMH, MOHUMATh UX IMPAKTH-
YECKHI CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHUS C TIOMOUIBIO LIUPKYJIS U TUHEUKH.

K koHIily o0yueHus B 8 kiacce 00yJaromuiics MOJIy4IUT CIeAYIONINE MPEAMETHBIE Pe3yib-
TaThI:

Pacnio3HaBaTth OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, MOJIb30BAaThCA MX
CBOWMCTBaMH MPU PEIICHUU T€OMETPUUYECKHUX 3a]1a4.

[TpuMeHsTh CBOICTBA TOUKH MEpPECceUeHUs] MeIMaH TPEyrojibHUKa (IIEHTpa Macc) B perie-
HHUU 3a1a4.

Bnaners nonsitueM cpeaHel JIMHUM TPEYTOJIbHUKA U Tpaneluuu, IPUMEHATh UX CBOMCTBA
MIpU PELICHUU reoMeTpuueckux 3anad. [lonb3zoBarbest Teopemoit Daseca U TEOPEMO O MPOIOp-
LIUOHANBHBIX OTPE3KaX, IPUMEHSTh UX JUIsl pELICHUs TPAKTUYECKUX 3a/1a4.

[IpuMeHSTh MPU3HAKH MTOT00WS TPEYTOJFHUKOB B PEIICHUN T€OMETPUICCKIX 3a/1ad.

[Tonb3oBathest TeopeMoil [ludaropa ans pemieHuss reOMETPUUECKUX U MPAKTUYECKHUX 3a-
nad. CTpouTh MaTEMAaTUYECKYIO MOJIETh B MPAKTUYECKUX 3a/ladaX, CAMOCTOSTEILHO JIeNIaTh uep-
TEX U HAXOJUTh COOTBETCTBYIOIIHE JITTUHBI.

Bnagetp NOHATUSAMM CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIja MPSAMOYTOJIBHOTO Tpe-
yrojbpHuKa. [1071p30BaThCsl STUMH NOHATUIMU AJI PELICHUS TPAKTUYECKUX 3a]1a4.

Beruucnsate (pa3nuuHbIMU crioco0aMu) TUIONIAAb TPEYTOIbHUKA U TUIONIAAN MHOTOYTOJIb-
HBIX (puryp (Monb3ysch, I1e HEOOXOAUMO, KaIbKyISITOpOM). [IpUMeHATh MOTy4YeHHbIE YMEHUS B
MPAKTUYECKUX 3a7adax.

Bnaners NOHATHSMU BOMCAaHHOTO M LIEHTPAJIBHOTO YIJIA, UCIOJIb30BAaTh TEOPEMBI O BIIU-
CaHHBIX yTJIaxX, yIiax MEXIy XopAaMH (CeKyIIUMH) U yTiie MEeXy KacaTeIbHON U XOpJa0i mpu
pEIIEHUN T€OMETPUUECKUX 3aay.



BJIa,ZleTB IIOHATHUEM OIIMCAHHOT'O ‘IGTBIpéxyFOHLHI/IKa, MNPUMCHATH CBOICTBa OIIMCAHHOI'O
YeThIPEXYTOILHUKA MPU PELICHUH 3a/1a4.

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUS HA MPAKTUKC — CTPOUTHL MATCMATUUYCCKHUEC MOACINU IJISA
3aJa4 peajbHON JKU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYUCICHUS C MPUMEHEHHEM MO00us
U TPUTOHOMETPHH (TI0JIB3YACh, I7Ie HEOOXOAUMO, KaJIbKYISATOPOM).

K xoHIy 00ydeHus B 9 kjacce 00yJaronuiics MOTyYUT CISAYIOMNE MPEIMETHBIC Pe3yJib-
TaThbI:

3HaTh TPUTOHOMETpHUUYECKHUEe (HYHKIUU OCTPHIX YIJIOB, HAXOJIUThH C UX MOMOIIbIO pa3iny-
HBIE AJIEMEHTHI MIPSIMOYTOJIBHOIO TPEYTOJIbHUKA ((PELIEHUE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTts (¢ mTOMOIIBIO KaNbKYJISATOPA) ITHHBI M YIIIbI ISl HETAOJIUYHBIX 3HAUCHUH.

[Tonp30BaTbes GpopMyaaMy MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM
JUTSL HAXOXKICHHSI COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUYECKUMH BETUUMHAMHU.

Hcnons3oBath TCOPCMbI CHHYCOB U KOCHMHYCOB JIS1 HAXOKACHUSA PA3JIMYHBIX 3JICMCHTOB
TpeyrojbHUKa («peUIeHHe TPEYTOJIbHUKOBY), IPUMEHSTh UX IPU PELUICHUH T€OMETPUUYECKUX 3a-
aad.

Brnanets noHatusMu npeodpazoBaHus MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00OHBIX
¢uryp. [Tonp3oBatbest cBOMCTBaMU 10100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JAJIHHBI U
HaXOAUTh YIJIbl Yy Mon00HBIX (uryp. IlpuMeHaTs cBoiicTBa Moao0us B MPaKTUUYECKUX 3a/1adyax.
YMeTb NPUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

[Tonb30BaThCs TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOp, O MPOU3BEIECHUU OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpAaMU, MOHUMATh WX F€OMETPUUECKUNA M (PU3UUECKH CMBICT, TPUMeE-
HATHh UX B pCHICHUN I'COMCTPUUCCKHUX U (1)I/ISI/II-IGCKI/IX 3ajgay. HpI/IMeHSITB CKaJIApHOC MPOU3BCAC-
HUE BEKTOPOB JJIsl HAXO0XK/IEHUS JJIMH U YTJIOB.

Ilonp30BaTLCsa MCTOAOM KOOPAWHAT Ha IJIOCKOCTH, IPUMCHATL €ro B pCHICHUN I'COMCTPH-
YCCKHUX U MPAKTUICCKUX 3a/1a4.

Brnageth moHATHSAMHU MPaBUIBLHOTO MHOTOYTOJNBHUKA, ATUHBI OKPYKHOCTH, JUTMHBI JAYTH
OKPY’KHOCTH U paJMaHHOMN MEpHI YIJIa, YMETh BBIUMCIATH ILIOMIAAb Kpyra 1 ero yacreu. [Ipume-
HSTh TIOJYyYEHHbIC YMEHUS B MIPAKTUYECKHUX 3a]auax.

Haxomute ocu (MM HEHTPHI) CUMMETPHH (QUTYp, TPUMEHSTH JBMKCHHS IUIOCKOCTH B
MPOCTEHIINX CITydasx.

HpI/IMerlTI) IMMOJIYYCHHBIC 3HAHUS HaA MPAKTUKC — CTPOUTHL MATEMATUUYCCKHUEC MOACINU IJIA
3a/1a4y pearbHOU KU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS C MPUMEHEHHEM MO00us
U TPUTOHOMETPHUECKUX (DYHKIHHA (TI0JIb3YSCH, T/I€ HE00X0IUMO, KAIBKYIISITOPOM).



Ne i/

6

TEMATHYECKOE IINTAHUPOBAHHUE

HanmeHoBaHMe pa3/ie/ioB U TeM
MPOrpamMMbl

[Tpocreiime reomeTprueckue GUrypsl 1
UX CBOWCTBA. MI3MepeHne reomeTpuuecKkux
BEJIMYHH.

Tpeyronbauku. [Ipu3Haku paBeHCTBA.

[TapamiensHble npsMbIe, CyMMa yIII0B
TPEYrOJbHUKA.

Tpeyronpauku. COOTHOILICHUS SJIEMEHTOB
B TPEYTOJIbHUKE.

OxpyXHOCTb U Kpyr. 'eomerpuueckue
HOCTPOCHHS.

[ToBTOpEeHME, 000011IEHNE 3HAHUI.

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAM-

ME

7 KJJACC
KoanuyecTBO 4acos

Bcero

12

12

14

12

14

68

KonTpoJabubie
padoThbI

IIpakTHYecKue
padoThbI

DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTeJibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢

bubmuorexa [JOK
https://m.edsoo.ru/7f415¢2e¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f415¢2e
but6mmoreka [{OK
https://m.edsoo.ru/7f415¢2¢
Bbubnuoreka [JOK
https://m.edsoo.ru/7f415¢2e¢

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
Ne ni/m
NMPOrpamMMbl Bcero Kontpoaemete  Ipakrireckue o0pa3oBaTe/bHbIC
padoThI padoTbl
pecypcbl
. bubmnoreka [JOK
1 YeThIpEXYrOJILHUKY. 12 1 1

https://m.edsoo.ru/71f417e¢18

ITmomane. Haxoxaenue miomanen tpe-
2 YTOJILHUKOB ¥ MHOTOYTOJIBHBIX (DUTYD. 14 1
[Tnomaau mogoOHBIX (UTYP.

but6mmoreka [IOK
https://m.edsoo.ru/71f417¢18

Teopema daseca u Teopema 0 MPOMOPIHO-

3 HaJIbHBIX OTPE3Kax, MOI00HBIC TPEYTOJIbHHU- 15 1 Bubmorexa TIOK
i p » TIOA pey https://m.edsoo.ru/7f417e18
4 Teopema [ludaropa u Havyana TPUTOHOMET- 10 1 bubnuoreka [JOK
pun. https://m.edsoo.ru/7f417¢18
5 canme werpexyromsmon. Kaootenmme x 13 | Bumorexa LIOK
pexy ) . https://m.edsoo.ru/7f417e18
OKpyx)HOCcTH. KacaHue okpy>KHOCTEH.
6 [ToBTOpEeHME, 0000IICHNE 3HAHUIA. 4 bubmmorexa [IOK

https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM-

ME 68 5 0


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NPorpamMmsblI

Tpuronometpus. Teopembl KOCHHYCOB U
CHUHYCOB. PelieHne TpeyrojibHIKOB

IIpeoOpazoBanue nogodus. Merpuueckue
COOTHOULIEHHS B OKPY>KHOCTH

Bexkrops!

JlekapTOBBI KOOPJIMHATHI HA TIOCKOCTH

IIpaBuibHBIE MHOTOYTOJIBHUKHU. JlJIMHA
OKPY>KHOCTH M IIJIOIIAAb KpyTa.
Beruucnenue miomanein

JBHKEeHUS TIOCKOCTH

[ToBTOpenue, 06001IeHNE,
CUCTEMATU3ALUA 3HAHUM

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAM-

ME

9 KJIACC
KoaunuyecTBO 4acoB

Bcero

16

10

12

68

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbl

DJIEeKTPOHHBIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypcsbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢
bubmmorexa [JOK
https://m.edsoo.ru/7f41al2c¢
bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2¢c

bubmorexa [JOK
https://m.edsoo.ru/7f41al2c

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41al2c¢
bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c¢



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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