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INOACHUTEJIbBHASA 3AIINCKA

I'eomeTpusi Kak OJUH M3 OCHOBHBIX pa3JeioOB ILIKOJBHOM MAaTEMaTUKH, UMEIOIIHMNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXeHUe, ONUpacTcsd Ha JIOTMYECKYH0, JOKa3aTelIbHYK JUHUIO. L[leHHOCTh u3yueHUs
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILero o0pa3oBaHMsl 3aKIH0YAETCs B TOM, YTO 0Oydaronuics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKACHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOAMTH
paccyXIeHUs «OT IMPOTUBHOI0», OTINYATh CBOIMCTBA OT NMPU3HAKOB, (POPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nenpro M3ydeHMs] TEOMETPUHU SBIIAECTCSA HCIIOJIB30BaHME €€ KaK MHCTPYMEHTa IIPU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B peajbHON
#u3HU. OOydaroluiics NODKEH Hay4MThCS OIPENEeNUTh I'€OMETPUUYECKYI0 (urypy, omucarb
CJIOBaMH JIAHHBIM YEPTEX WM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOJUMYIO0 JUIMHY OINTOBOJOKOHHOIO Kaleyss MM TpeOyemble pasMmepbl rapaxa ais
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENIbHAS JUHUS B U3YYEHUHM I'€OMETPUU.
[lpu pemeHun 3ajgay MPAKTHMYECKOIO  XapakTepa OOyYalolUiics y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb MTOJIyYEHHOT'O Pe3yJbTaTa.

Kpaiine BakxHO NOAUYEPKUBATH CBSI3U TEOMETPUU C JPYTUMHU Y4YEOHBIMU IPEIMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JEMOHCTPUPOBATH MMPUMEHEHHE MTOJYYCHHBIX YMEHHH B (PU3HKE U TEXHHUKE. JTH CBSI3U Haubosee
ApKO BUIHBI B TeMax «Bektopbl», « pUuroHomeTpuyeckue cOoTHOEHUD», «MeTox KoopIuHaT
u «Teopema [Tudaropar.

VYuebublii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3feiibl COJEpyKaHMS:
«l'eomerpuueckue ¢Gurypsl M UX CBOicTBa», «l3MepeHHe TreoMeTpUuYecKUX BEIUUYHH,
«/lexapToBBl ~ KOOpAMHATBl Ha  IIOCKOCTW», «BekTtopsl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOU.

Ha n3ydenue yuebHoro kypca «I'eomerpusi» orBonutcst 204 yaca: B 7 kiacce — 68 yacoB (2
yaca B HeJelo), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 vyacoB (2 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC

HavaneHele monsiTHa reoMmerpuu. Touka, mpsiMas, OTpe30OK, Jyd. Yroia. Buasl yrios.
Beprukanbusle ©  cMexHble yrael. buccekrpuca yrma. JlomaHas, MHOIOYT'OJIBHHK.
[TapayienbHOCTB M NEPIEHIUKYISPHOCTD MPSMBIX.

Cummerpuunsle ¢purypsl. OCHOBHBIE CBOMCTBA oceBoil cuMMeTpuu. [Ipumepsl cumMmeTpuu B
OKPY’KAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHUS C TIOMOIIBIO LUPKYJIA U auHelku. TpeyronpHuk. Beicora, mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBII U PaBHOCTOPOHHUH TPEeYTroJIbHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TOpHU3HaKW paBHOOEAPEHHOro TpeyrojibHUKa. [Ipu3Haku  paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ MPU3HAKHU NapaJIeNbHBIX MPsAMbIX. CyMMa yIJIOB TpEyrojbHHUKa. BHENIHME yribl
TPEYrOJIbHUKA.

[IpssMoyronbHeIl  TpeyroiabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOTO TPEYTOJIBHUKA,
NPOBEACHHOW K TIUNOTeHy3e. lIpu3sHaku paBeHCTBA IMPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHMKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
TeopeMa 0 0oJIbIIEM yIiie U OONbIIEH CTOPOHE TpeyroibHUKA. [lepneHIuKysap 1 HaKJIIOHHAS.

I'eomerpuueckoe MecTo TOYEK. bruccekTprca yria u CepeIuHHBIN NIEPIEHIUKYISP K OTPE3KY
KAaK T€OMETPUYECKNE MECTa TOYEK.



OKpy>XHOCTb U KPYT, XOpAa U IUaMeTp, UX CBOIMCTBA. B3auMHoe pacmnonokeHne OKpyKHOCTH
n npsamou. KacarenbHast W cekymas K OKpYyXHOCTU. OKpYKHOCTb, BIMCaHHas B YroJ.
BrucanHas 1 onucaHHas OKPYKHOCTH TPEYTrOJbHHUKA.

8 KUIACC

Yerbipéxyronpuuku. [lapamienorpamMm, ero mnpu3Haku M cBoMcTBa. YacTHble ciyyau
napajuieJorpaMmoB (IPsSIMOYTOJIBHUK, poMO, KBajapaT), UX MPU3HAKKM U CBOMCTBa. Tpamnenus,
paBHOOOKas Tparenus, e€ CBOCTBa U npu3Haku. [IpsMoyronbHas Tpaneuus.

Merton yaBoenuss Menuansbl. llenTpansHas cummerpus. Teopema daneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKa U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[Tomobue TpeyroabHUKOB, KodpduimeHnt momodus. [IpuzHaku MomgoOwsi TPEYroJbHUKOB.
[Tpumenenue mo1o0Ust P PEIICHUH MTPAKTUYECKUX 3a7ay.

CpoiicTBa T1uIOmazei reomerpuueckux ¢uryp. dopmynsl Ui IIIOMIATN TPEYTONIbHUKA,
napasuiesiorpaMma, pomoa u tpaneuuu. OTHOILIEHHUE MJIOAACH MOA00HBIX pUryp.

Brruncnenue miuomaaei TpeyrojJbHUKOB U MHOIOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemieHnn NpakKTHUECKUX 3aau.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro YyIJla MpsIMOYTOJIBHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkuuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTpalNbHBIE YIUIBI, YIOJ MEXKIy KacaTeIbHOW M XOpJAOM. YTIUIBI MEXIy
XOpJlaMd UM CEeKyIIMMHU. BrnucaHHble M ONUCaHHbIE YETHIPEXYTOJbHUKH. B3aumuoe
pacrioioxxeHue IByX OKpyxkHocted. Kacanme oxpyxknocrtedt. OOmme kacaTelbHbIE K JABYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaos oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO.
DopMyIibl TPUBEICHHUSL.

Pemenue TpeyroapHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne mpakTHIecKux
3aJa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U T€OPEMBbI CHHYCOB.

[TpeobpazoBanne mogoodus. [logobre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpou3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anmuHa (MOIyJab) BEKTOpa, COHAINpPABICHHbIE BEKTOPHI, IMPOTHUBOMOJIOXHO
HaIlpaBJICHHBIC BCKTOPLI, KOJIJIMHCAPHOCTHL BCEKTOPOB, PABCHCTBO BCKTOPOB, OICpallMUM HaAI
BeKTOpamH. Pa3noxeHue BeKTopa 1o JByM HEKOJUIMHEapHBbIM BekTopaM. KoopanHaThl BEKTOpA.
CKa.TISIpHOG MPOU3BCACHUC BEKTOPOB, IPUMCHCHUEC JIA HAXOXKIACHUSA JJIMH U YIJIOB.

JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTU. Y PaBHEHUs NPSIMOM M OKPYKHOCTH B KOOpJMHATAX,
IIepecevyeHe OKPYKHOCTEN U NMPsAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuabHBIE MHOTOYTOJBHUKH. JITMHA OKpYXHOCTH. I'pamycHas M paauaHHas mepa yria,
BBIYHUCIICHHE JUTMH YT OKpYyX)HOCTeH. [lmomanp kpyra, cekTopa, CerMeHTa.

JIBI>KEHMs MJIOCKOCTH M BHYTPEHHHME CUMMETPUU (GUTyp (3JI€MEHTapHbIe MpEACTaBICHUs).
[TapannensHbIi iepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOT'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHHS TIpOrpaMmbl  ydeOHOro Kkypca «['eomeTpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTnyeckoe BOCHUTAHHME: MPOSBICHUEM HHTEpPECa K IMPOILIOMY M HACTOSIIEMY
POCCUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTH)KEHHUSM POCCUHCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTUKEHUUN B
JIpYTUX HayKax U MPUKIAIHBIX cepax;



2) rpaKIaHCKOe M JYXOBHO-HPABCTBEHHOE BOCIHMTAHWE: TOTOBHOCTHIO K BBIMTOJHCHHIO
00s13aHHOCTEH TpaXIaHWHA W pean3allii €ro TpaB, MPEACTABICHUEM O MaTeMaTHYECKHX
OCHOBax (YHKIIMOHHPOBAHMS PA3NIUUYHBIX CTPYKTYp, SIBICHHUN, TMPOUEAYp TPAKIAHCKOTO
obmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHHIO 3THYECKHX IMPOOIIEM,
CBS3aHHBIX C MPAKTUYCCKUM TPUMEHEHHEM JOCTHKCHH HAyKH, OCO3HAHHWEM BaKHOCTH
MOPaJIbHO-ITHYECKHUX TPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyJ10BO€ BOCHMTAHHE: YCTAHOBKOW HAa aKTHMBHOE YyYaCTHE B PCUICHUU MPAKTHUCCKUX
3ajja4 = MaTeMaTHYECKOW  HANpPaBJICHHOCTH, OCO3HAHHUEM  BAXXHOCTH  MaTeMaTHYECKOTO
00pa3oBaHUs Ha MPOTSHKCHUU BCEU JKU3HU ISl YCIICHIHOM MPOGECCHOHATBHON IEATEILHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM W MOCTPOCHHEM WHIUBUIAYaTbHON
TPAaEeKTOPUU 00pa30BaHMS U KU3HCHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
NOTpeOHOCTEH;

4) 3cTeTHYecKoe BOCHUTAHUE: CIIOCOOHOCTHIO K SMOIMOHAIBLHOMY H 3CTETHUECKOMY
BOCTIPUATHIO MaTEMAaTHYECKUX OOBEKTOB, 3a7ay, PEIICHUM, PACCYXICHHH, YMEHHUIO BUICTH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUWSI: OPHCHTAI[MCH B JCIATEIBHOCTH HAa COBPEMEHHYIO
CHUCTEMYy HAayuYHBIX NPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHSI 4YEJIOBEKa,
OpUpPOABI M OOIIEeCTBa, MOHMMAHUEM MAaTEMaTHYEeCKOW HAyKHM Kak cQepbl YeI0BEYeCKOM
NEeSITEIbHOCTH, ATANOB €€ Pa3BUTHUS W 3HAUMMOCTH JUISl PA3BUTHUS IIMBHJIM3AIMH, OBJIAJICHUEM
S3BIKOM MAaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEICTBOM IIO3HAHUS MHPA,
OBJIAJICHUEM MPOCTCHITUMH HABBIKAMU UCCIIEIOBATEIBCKON JACITEIBHOCTH;

6) pusnueckoe BocnuTaHue, (POPMHPOBAHHE KYJbTYPbI 3I0POBbSI M 3MOIMOHAIbLHOIO
0JIaromoJIy4usi: TOTOBHOCTHIO TPUMEHITh MaTEMAaTHYECKHUE 3HAHHWS B HHTEpECax CBOETO
3JI0pOBBsI, BEJICHHsI 30POBOTO 00pa3a »KHU3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXUM
3aHSATHUA W OT/AbIXa, peryjsipHas (U3NYecKas aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA
pedekcun, MpU3HaHUEM CBOETO ITpaBa Ha OMIMOKY M TaKOTO e MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTHYECKOe BOCIHMTAHHME: OPUCHTAIMEH HAa NMPUMEHEHHE MAaTeMaTHYECKUX 3HAHHMN
JUTSL pEIICHUS 33]1a9 B 00JIACTH COXPAHHOCTH OKPY)KAOIIEH CPeJIbl, TUTAHUPOBAHMS TIOCTYITKOB U
OIICHKH WX BO3MOXHBIX TOCIEICTBUN ISl OKPY)KAIOIIEH Cpeabl, OCO3HAHHEM TJI00albHOTO
XapakTepa KOJOTUISCKUX MPOOJIeM U ITyTeH X PEIICHUS;

8) amanTanmus K W3MEHSIIOIMMMCS YCJIOBHSIM CONHAJBLHOW W TPHPOIHOI Cpeabl:
TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSX HEOIMPEICIEHHOCTH, ITOBBINICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeNbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y APYTUX
JIOJICH, MPUOOpeTaTh B COBMECTHOW JIEATEIIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTECHITUU W3
OTIBITA IPYTHX;

HEO0OXOIMMOCTBIO B (DOPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHUClIe (HOPMYIUPOBATH HJICH,
MOHSITHSI, THUIIOTE3bI 00 00BEKTaxX M SBICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO3HABATh
JeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAaIIUIO
KaK BBI30B, TPEOYIOIIHMIA KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIC PEIICHHS W JICHCTBUS,
dbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAIIPEJAMETHBIE PE3YJIbTATDI

Ilo3naBaTenbHbIE YHHBepcalbHble YUeOHbIe el CTBUS
ba3oBble Jornveckue a1eCTBUS:

BBIABIISITD H xapaKTepnsoBaTL CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX O6’BGKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAaHUSA g OOOOIIECHHUS |
CpPaBHEHUSI, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (QOPMYIUPOBAaTH M MPeoOpa3OBBIBATh CYXKACHUS: YTBEpAUTENbHbIE U
OTpHIATENIbHbIE, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBIABIISITH MAaTCMATHYCCKUC BaKOHOMepHOCTI/I, B3aUMOCBSA3U H HpOTHBOpe‘H/ISI B Q)aKTax,
MaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHHUSAX, TMpeaiaratb KpPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHNIA;



JIeNlaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI M0 aHAJIOTHH;

pa3buparh OKa3aTenbCTBA MATEMATHUYECKUX YTBEPXKICHHH (TpsSMble U OT MPOTHUBHOTO),
NPOBOJUTh  CaMOCTOSITETILHO  HECIIOKHBIE ~ JIOKAa3aTelbCTBA  MATEMAaTHYEeCKUX  (aKTOB,
BBICTpAaUBaTh apryMEHTAllMI0, TMPUBOJUTH TPUMEPHI U KOHTPIPUMEPH, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKICHUS;

BEIOMpATh CIOCO0 pemieHus yuyeOHON 3a1ayn (CpaBHHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMPATh HAUOOJIEE TTOIXOASIIHIHA ¢ Y4ETOM CAMOCTOSATEIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabLCcKue AeiCTBHA.

WCIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATEILCKH WHCTPYMEHT IMO3HAHUS, (HOPMYIUPOBATH
BOIIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEYHE, MPOOIIEMY, CAMOCTOSTEILHO YCTaHABIMBATH HCKOMOE
U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

MPOBOJIUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH SKCIIEPHMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAaHOBICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

CaMOCTOSITeNTLHO (OpMyIUpOBaTh OOOOIICHHUS W BBIBOJABI MO PE3yJabTaTaM IPOBEAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMSI, OLEHUBATD JIOCTOBEPHOCTh MOJIYUEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIABUIaTh MPEAIIOIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS
peLICHHS 3a]1a4H;

BEIOMpaTh, AaHAJM3HPOBATh, CHCTEMATU3UPOBATh ¥ HWHTCPIPETHPOBATH HHPOPMAIUIO
pa3InYHBIX BUAOB U POPM NPEICTABICHHUS;

BbIOMpaTh (opMy MpencTaBieHUs WHPOPMAUMU M HWUIFOCTPHPOBATH peEIIacMble 3aJ1a4d
cXeMaMH, JruarpaMMaMu, HHOU TpaduKoi 1 UX KOMOUHAIUSIMH,

OIICHUBATh HAASHKHOCTh WHQPOPMAIUU IO KPHUTEPHUSIM, TPEUIOKCHHBIM yUUTEIIEM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITENTEHO.

KoMMyHUKaTHBHBIE YHUBEpPCcAJIbHbIE YUeOHbI€e TeHCTBUS:

BOCIPUHUMATh W (OPMYIHUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U IIENSIMHU
oOmIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAY peHIeHHs 3aJayl, KOMMEHTHPOBATh TMOJYyYCHHBIN
pe3yJbTar;

B Xoie OOCYXIEHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
perraeMoil 3ajauu, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA IMOWCK PEHICHUS, COTOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTHX YYaCTHUKOB JUanora, oOHapyXMBaTh Pa3lUyUe U CXOJICTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PEe3yNbTAaThl pEHICHUs] 3a/Jay, SKCIEPUMEHTa, HUCCIEIOBAHMs, MPOEKTa,
CaMOCTOSITCNIbHO BBIOMPATh (opMaAT BBICTYIUICHUS C Yy4ETOM 3aJad  TMpPE3CHTAllud |
0COOCHHOCTEH ayAuTOpHH;

MMOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHJIHONH M WHIAWBHIYaJTbHOW pabOTHI IPHU
peleHnr y4eOHbIX MaTeMaTHYeCKHX 3a]1aY;

MPUHUMATH IIeJTb COBMECTHOW JESATCIHOCTH, IUIAHUPOBATh OpPTaHW3aIlUI0 COBMECTHOU
paboThl, pacrpeaensiTh BUILI padoOT, JOTOBAPUBATHLCS, OOCYKIATh MPOIECC U Pe3ybTaT paboThl,
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBaTh B TPYMMOBBIX (opmax paboTsl (0OCykIeHus, 0OMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI M JIPYTHE), BBIMOJIHATH CBOIO YacTh pabOTBI M KOOPJIMHHUPOBATH CBOW JICHCTBHUS C
IpPYTMMH YJI€HaMHd KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIMIMUNA MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBepCAJbHbIE y4eOHbIe IeiicTBUS

CamoopraHm3anus: CaMOCTOSTEIBHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3aaadu (FIu

€ro 4acTh), BBIOMPATh CHOCOO peIIeHHs] ¢ Y4ETOM HMEIOIUXCS PECYpPCOB M COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM € Y4E€ETOM HOBOU
nHpopmanuu.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIA HWHTEUIEKT: BIAJETh CIHOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUYECKOH 3a1a4uu;

NPEABUACT TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIPUM PELICHUU 3a/a4d, BHOCHUTH
KOPPEKTHBBl B JIEITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAWJCHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATH COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTAaBICHHOM LEIU M YCIOBUAM,
OOBSCHATH MIPUUYUHBI JOCTHKEHHS WJIM HEJTOCTUKEHUS LIEIH, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
K koH1y 00ydeHus B 7 Kj1acce 00yJaromuics MOJIyYUT CIEyIOLUE IPEIMETHbIE PE3YIbTAThI:

Pacnio3HaBaTh  M3y4eHHBIE TEOMETpUYECKHE (UIYpBL, ONPENeNATh HX  B3aHMMHOE
pacIoyio’keHne, HU300pakaTb I'€OMETPUUYECKUE (UIYphl, BBIIOJIHIATh YEPTEXHU [0 YCIOBUIO
3amaun. M3MmepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemarh 3a1ayv HAa BBIYUCIICHHME IUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX WM YIJIOBBIX BEJIMYUH INPEAMETOB B PEAIbHOM KU3HHU,
pa3sMepoB MPUPOJHBIX 00BEKTOB. PazinuuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPAIKY BETUUUHBI.

CTpouth 4epTeKU K TEOMETPUUECKUM 3a]]a4aM.

Ilosp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh IPU3HAKU U CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 33/1a4.

IIpoBOAUTB JTOTUYECKUE PACCYKACHHUS C UCIIOIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[lonp30BaTbcsi IPU3HAKaMU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEACHHOM K THUIIOTEHY3€ IPSMOYIOJbHOIO TPEYroJbHUKA, B PELICHUU
r€OMETPUYECKUX 3a4a4.

OnpenensaTs NapauiebHOCTh HPSMBIX C IOMOILBIO YIJIOB, KOTOpble O0pa3yer ¢ HHUMHU
cekymas. OnpenensaTh NapalieIbHOCTh MPSMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK APYroy IpsiMOiA.

Pemars 3a1aun Ha kieT4aToi Oymare.

[IpoBOUTH BBIYUCIEHUS W HAXOIUTh YHCIOBbIE M OyKBEHHbIE 3HAUYEHUS YIJIOB B
F€OMETPUYECKMX  3aJa4aXx C  HUCIHOJIB30BAHMEM CYMMBI  YIVIOB  TPEYIOJbHHKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MNpH IEPECEYEHUH JIBYX HapaielbHbIX
HNPSMBIX CEKyIIel. PemaTe mpakTHyeckue 3a1a4y Ha HaX0KJICHHUE YIJIOB.

Brnanets nMoHATHEM reOMETPUUECKOr0 MECTa TOUYEK. YMETh ONpEeIeNsTh OMCCEKTPUCY yIiia U
CEpENMHHBINA MEPIIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

@opMyIMpOBaTh ONpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa OKPYKHOCTH,
MIOJIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a4a4.

Biagers noHATHEM ONKMCAHHOW OKOJIO TPEYIOJBHHUKA OKPYXKHOCTH, YMETb HaXOIUTh €&
ueHTp. [lonp3oBaThCcs PakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIEHIUKYIAPbl K CTOPOHAM TpPEYrOJIbLHUKA
MIEPECEKAIOTCS B OJTHOM TOUKE.

Biagers noHATHMEM — KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCs  TEOPEMOU O
MEPIEHAUKYJISIPHOCTH KacaTeIbHON U pajnyca, IPOBEAEHHOTO K TOUKE KACAHMUS.

Ilonp30BaTbcst  MPOCTEUIIMMM  I€OMETPUYECKMMH  HEPAaBEHCTBAMHM, I[OHMMATh  HX
MPaKTHYECKUM CMBICII.

IIpoBOAUTHE OCHOBHBIE T€OMETPUUECKUE TIOCTPOEHUS € IIOMOILBIO LIUPKYJIA U TUHEHKH.

K koHiy o0yuenus B 8 kiaacce 00yJaromuiics MoyqyuT ClaeIyIoNue MpeIMETHbIE Pe3yIbTaThl:
Pacrio3HaBaTh OCHOBHBIE BHUIBl YETHIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IOJIb30BAThCS MX
CBOICTBaMM IpU PELIEHUH F€OMETPUUECKUX 3aau.
[IpuMeHsTh CBOMCTBA TOUKH IE€peceUeHus] MeIMaH TPEYrojbHUKA (LIEHTpa Macc) B PEIICHUN
3azad.



Bnaners nonstueM cpeaHEN IMHUN TPEYTOJbHUKA U Tpaleluy, IPUMEHSTh UX CBOICTBA IpU
pemieHnn reoMerpuueckux 3amad. [lonmb3oBarbesi Teopemoit Panmeca W TeopeMol O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS NPAKTUYECKUX 3a/a4.

ITpuMeHATHh NpU3HAKK [10100US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbest Teopemoit [Indaropa mis pemenns reoMeTpUUecKuX U MPAKTUYECKUX 3a/1a4.
CrpouTh MaTeMaTH4YECKyI0 MOJIENIb B IPAKTUYECKUX 3aa4ax, CAMOCTOSITEIbHO AeIaTh YepTEX U
HaXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bnaner mNOHATHAMHU CHHYCA, KOCHMHYCa M TaHI€HCAa OCTPOro yIjia HIpSMOYIOJIBHOTO
TpeyrojpHuKa. [1oy1b30BaThCs STUMU NOHATHAMM U1 PELICHUS IPAKTUYECKUX 3a/1a4.

BoruncnsaTe (pa3nuuHbIMM CLIOCOOAMHM) IUIOMIAb TPEYTOIbHUKA U IO MHOTOYIOJbHBIX
¢buryp (mosb3ysch, rae HeoOXOAUMO, KaIbKylasTOpoM). IIpuMeHATh HOITydyeHHBIE yMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Bnanerp NOHATUSMM BIMCAHHOTO M LEHTPAJBHOIO YIJVIA, MCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIVIaX MEXIY XOpJaMu (CEKyLIMMH) U YIJe MEeX1y KacaTeJbHON U XOpIoi
IPY PELICHUH F'eOMETPUYECKHX 3a/1a4.

Bnagerp MOHATHEM ONMCAHHOIO YETBIPEXYTOJbHUKA, NPUMEHATH CBOWCTBA OIMCAHHOIO
4eThIPEXYTOJbHUKA NP PEILICHUH 3a/au.

[IpuMeHsTH OTy4YEeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MaTEMaTUUECKUE MOJIEH [ 3a7a4
peasbHOM KU3HM U IMPOBOJUTH COOTBETCTBYIOLIUE BBIYUCICHHSI C NPUMEHEHHEM I0A00Ms U
TPUTOHOMETPUH (IIOJIB3YSACH, IJI€ HEOOXO0AUMO, KAJIbKYIISTOPOM).

K xoHIy 00ydeHus B 9 kj1acce 00ydyaronuiics MOIydHT CIEAYIONIE IPEAMETHbIE Pe3yIbTaThI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMHU OCTPBHIX YIJIOB, HAXOAUThH C UX IOMOIIBIO pa3IMyuHbIE
AJIEMEHTHl MPSMOYIOJBHOTO TPEYroJIbHUKA («PELIEHUE MPSIMOYTOJbHBIX TPEYrOJIbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KaJIbKYJIATOpA) AJUHBL M YIJIbI 1151 HETAOJMUYHBIX 3HAUCHHH.

[Tonmp30oBatbest (opMynamMH MPHUBEACHHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIAECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHNI MEXy TPUTOHOMETPUYECKUMH BEJTMYMHAMH.

Hcnons30BaTk TEOpEMBI CHHYCOB M KOCHMHYCOB JUISl HaxOKJEHHs PA3JIMYHBIX JJIEMEHTOB
TPEYrojibHUKa («pEIIeHUe TPEYroJbHUKOBY), MPUMEHATh UX IMPH PELICHUH T'€OMETPUUYECKHX
3az1a4.

Brnanets moHsTHAMH NpeoOpazoBaHMs IMOJO0US, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 10100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIUHBI U
HaXOJUTh YIJbl y MOJ0OHBIX ¢Guryp. IIpumeHsaTs cBoiicTBa MOA0OMS B MPAKTUYECKUX 3ajayax.
YMeTh NpUBOUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

ITonp30BaTbcs TeopeMaMu O IPOU3BEIECHHUHM OTPE3KOB XOpZA, O IPOU3BEIACHUU OTPE3KOB
CEKyILHUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaTbcs BEKTOpaMH, MIOHUMATh UX TEOMETPUUECKUN U PU3NUYECKUN CMBICI, TPUMEHSTh
UX B pEIICHWU T'eOMEeTpUYEeCKUX M (pusmueckux 3anad. [IpuMeHATH ckansipHOE MpOU3BEJIEHUE
BEKTOPOB Il HAXO0XKACHUS JJIUH U YIJIO0B.

[lonp30BaTbcsi METOAOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B PEIICHUH
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/1ad.

BrageTte NMOHATHMSAMM NPAaBUIBHOIO MHOTIOYTOJBHUKA, [UIMHBI OKPY)KHOCTH, JUIMHBI JYI'H
OKPY’KHOCTH M paJuaHHOM MEpbl YIUIa, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acrem.
IIpuMeHATh MOTyYEeHHBIE YMEHHUS B IPAKTUYECKUX 3aa4aXx.

HaxoauTe ocu (MM LEHTPbI) CUMMETpPUM (UTYp, NPUMEHSTHh IBM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

IIpuMEHATH OJy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOJEIH IS 3a1a4
peasibHOM KU3HU M MPOBOAUTH COOTBETCTBYIOLME BBIYMCIEHUS C MPUMEHEHHEM IMOoA00uS U
TPUTOHOMETPHUUYECKUX (PYHKIUH (TIOJIB3YSCh, I7Ie HEOOXOIMMO, KAJIbKYIIITOPOM).
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