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HHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi Kak OJUH W3 OCHOBHBIX pa3iejioB IIKOJBHONH MaTeMaTHKH, MMEIOIINI CBOCH LeNbI0
o0ecrneynTs H3yYyeHHE CBOWCTB M pPa3MepoB (GUIyp, MX OTHOLICHWH M B3aMMHOE PAaCIIOJIOKEHHE,
ONHUpaeTcsi Ha JIOTHYECKYH0, NOKAa3aTeNbHYI0 JHHMIO. L[€HHOCTh M3ydeHHs TeOMETpUH Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMs 3aKIIIOYaeTCs B TOM, 9YTO OOYYAalOMIMICA YYUTCS TPOBOIUTH
JOKA3aTeJIbHBIE  PACCY)XICHUS, CTPOMTh JIOTUYECKHE YMO3aKIIOUCHMS, [1OKa3blBaTb HCTHHHBIC
YTBEP)KICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAWUTH PACCYKACHUS «OT INPOTHUBHOTOY,
OTIMYaTh CBOWCTBA OT NPU3HAKOB, (OPMYJINPOBATh OOpATHBIE YTBEPKICHUS.

Bropoii nienpio u3y4eHus FeOMETPUH ABJISIETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA NP PeLlIeHUH
KaK MaTeMaTHYEeCKHX, TaK M INPAKTUYECKUX 3a/1ad, BCTPEUAIOIIUXCA B peanpHOM xu3HU. OOyuaromuiics
JOJDKEH HAay4UThCS OIPEAEIUTh I'€OMETPUYECKYH (GHUrypy, OmucaTh CIOBaMHU JaHHBIH 4YepTEX WIN
PUCYHOK, HaWTH IUIOLIa[ b 3€MEJIbHOTO Y4acTKa, pacCUMTaTb HEOOXOAUMYIO IJIMHY OITOBOJIOKOHHOTO
kabenss win TpeOyemble pa3Mepbl Trapaxa JUIi aBTOMOOWIL. OTOMY COOTBETCTBYET BTOpaf,
BBIYUCIUTEIbHAS JIMHUS B HW3y4eHHH reoMeTpud. llpu pemeHum 3agay NpakTHYECKOTO XapakTepa
oOyyaromuiics y4uTcs CTPOUTh MAaTeMAaTUUYECKUE MOJENIN PEAIbHBIX KU3HEHHBIX CUTYaLHH, IPOBOAUTH
BBIYUCIICHUS M OLICHUBATh a/IeKBATHOCTh MOJyYEHHOIO pe3yJIbTara.

Kpaiine BaxxHO mNOAUEPKUBATH CBSA3M TIE€OMETPUM C JPYI'MMH Yy4YeOHBIMH MpEIMETaMH,
MOTUBHUPOBATH HCIIOIB30BATh OIPEIENICHUA I'€OMETPUYECKUX (UTYp U TMOHATUH, IEeMOHCTPUPOBATH
NPUMEHEHHUE TOJNyYCHHBIX YMEHUH B (U3MKE W TEXHHKE. JTH CBA3M HauOojee SPKO BUAHBI B TeMax
«Bexropb», « TpuroHoMeTprdecKkre COOTHOIIEHU, «MeTton koopauHaT» U « Teopema [Tudaropar.

Yuebuplii kypc «['eomeTpus» BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl COICPIKaHU:
«"eomerpruueckne GUTYpPBl M UX CBOMCTBa», «/3MepeHHE TeOMeTpHYECKHUX BEIHYMH», «JleKapToBHI
KOOPIMHATHI Ha IUIOCKOCTH», «BEeKTOpbI», «/|BrMkeHus miockocTu», «[IpeodpazoBanus momoous».

Ha uzyuenue yueOnoro xypca «I'eomerpus» orBoautcs 204 waca: B 7 xiacce — 68 yacos (2 gaca B
HeJeN0), B 8 kjacce — 68 gacoB (2 gaca B Heze0), B 9 kiracce — 68 wacos (2 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUSA

7 KJIACC

HavaneHple mnoHATHA TreoMmeTpud. Touka, mpsMas, OTPE30K, Jyd. Yroa. Buasl yrios.
Beprukanbuele 1 cMexHble yribl. buccektpuca yria. Jlomanas, MHOroyronbHUK. IlapannensHocTh U
NEePHEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsle ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM cUMMeTpuu. llpumepsl cummerpun B
OKpY’KaloIleM MHUPE.

OCHOBHBIE HOCTPOCHHUSI C IOMOLIBIO LIMPKYJS U JIMHEWKH. TpeyroipHuK. BeicoTa, menunana,
OmcceKTpuca, X CBOMCTBA.

PaBHOOEIPEHHBIN 1 PABHOCTOPOHHUH TPeyToOIbHUKH. HepaBeHCTBO TpeyTroIbHHKA.

CBoiicTBa 1 IPU3HAKU PaBHOOEIPEHHOTO TPEYroibHUKA. IIpu3HaKy paBeHCTBa TPEYTOJIbHUKOB.

CBoiicTBa U NPU3HAKH MapaJUICIbHbIX NOpsAMbIX. CymMMa YIJIOB TpeyrojbHUKa. BHEIIHUE yIIbl
TpEyroJbHUKA.

[IpssmoyronbHbld  TpeyronbHUK. CBOHCTBO  MEAMAaHBl  OPSIMOYTOJIBHOTO  TPEYrOJIbHHKA,
npoBenEHHON K rumoteHyse. IIpu3Haku paBeHCTBa NPSAMOYTOJBHBIX TPEYrONbHUKOB. IIpsMoyronbHbIi
TPEYroJNbHUK C YIJIoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYToJIbHHUKA, HEPABEHCTBO O UIMHE JIOMAHOH, TeopeMa
0 OoJplIeM yriie ¥ 0onblIel CTOPOHE TpeyronbHuKa. [leprneHauKynsap 1 HaKJIOHHAs.

I'eomerprdeckoe MecTo To4deK. bruccekTpuca yria u cepeIuHHbIH NEPHISHANKYISP K OTPE3Ky Kak
reOMEeTPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJa U JUaMEeTp, UX CBOMCTBa. B3auMHOE pacnonokeHUe OKPYKHOCTH U
npsmoil. KacarenpHast M cekyllas K OKpPY>XHOCTU. OKpy»XHOCTb, BIUCaHHasi B Yroyl. BrucanHas u
ONMCaHHAas OKPYKHOCTHU TPEyToJbHUKA.

8 KJIACC

UYersipéxyronbauku. [lapamnenorpamm, €ro Ipu3HAKM W CBOMCTBA. YHacTHbIEe cCiydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONOPLMOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0usi TPEyroibHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUYECKUX 3a]1a4.

CaoiicTBa miomaaei reomerpudeckux (uryp. @opmyinsl Ais MIIOWAAN TPEYToJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAACH MOJ00HBIX QUTYp.

Brruncnenue miomianeil TpeyroJbHUKOB M MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa mpu permeHuN MPaKTUYECKUX
3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOTO yIJIa MPSMOYTOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeIbHOM M XOpAOW. YTIIbl MEXKIY
XOpAaMH U CEeKyluMH. BrnucanHble W ONUCaHHBIE YETHIPEXYTONbHUKU. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okpyxHocteit. OOmme kacaTteilbHbIE K JIBYM
OKPYHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanrerc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyIIBl IPUBEACHUS.

Pemenne TpeyronbHMKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHe MNpaKkTH4eCKHX
3a]a4 C UCTOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue momodus. [logodue COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 poN3BEAEHUH OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEIECHUH OTPE3KOB CEKYIIMX, TEOpEMa
0 KBaJipaTe KacaTelbHOM.

Bekrop, anuHa (MOAyNb) BEKTOpa, COHANpPaBIICHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO HalpaBlICHHEIE
BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONeEpalM Haj BeKkTopamu. PasnoxeHue
BEKTOpa 1O JBYM HEKOJJIMHeapHbIM BekTopaM. Koopaunarel BekTopa. CkansgpHOE NpPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JJIsI HAXOXKIACHUS IJIMH U YTIIOB.

JexapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. YpaBHEHHs NpPSAMOW M OKPY)KHOCTH B KOOpPAMHATAX,
nepecedeHre OKpy>KHOCTEe! U MPSAMBIX. MeTo1 KOOpIMHAT U €r0 IPUMEHEHHE.

IIpaBuinbHBIE MHOIOYIrOJIBHUKH. JUIMHA OKpYXKHOCTH. ['pamycHas W panMaHHas Mepa yria,
BBIYMCIICHUE JUIMH OyT OKpYyx)HOcTel. Ilnomans kpyra, ceKkTopa, CErMeHTa.

JBIKeHUS TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH Quryp (dJeMEHTapHbIE TPEICTABICHNUS).
[TapannensHeIil nepenoc. [ToBopor.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUs IPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIe  pe3yJbTAaThl OCBOEHHMS  IporpaMMel  ydeOHoro kypca  «['eomerpus»
XapaKTepU3yIOTCSL:

1) naTpuoTH4YecKoe BOCTIMTAHHE:

MPOSIBIEHMEM HHTEpeca K MPOIUIOMY M HAaCTOSIIEMY POCCHUMCKON MaTeMaTUKH, LEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHMKEHHUSAM POCCHUMCKMX MAaTeMaTHKOB U POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTrUX HayKax U MPHUKIAAHBIX chepax;

2) rpaxkaIaHcKoOe M IyXOBHO-HPABCTBEHHOE BOCIINTAHHKE:

TOTOBHOCTBIO K BBHINOJIHEHHIO OOS3aHHOCTEH TpakJaHWHA HW pealu3ald ero Ipas,
NpEeCTaBICHUEM O MAaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS Pa3UYHBIX CTPYKTYp, SIBICHHI,
IpoLeNyp TpaXKIaHCKOTO OOIIecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
3THYCCKUX HpO6HCM, CBA3AaHHBLIX C MPAKTHUYCCKHUM IIPUMCHCHUCM IIOCTI/I)KGHI/Iﬁ HayKH, OCO3HaHHEM
BAXXHOCTHU MOPAJIBbHO-3TUYCCKUX IIPHUHIUIIOB B ACATCIBHOCTH y‘IéHOI‘O;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B pELIEHUM MPAaKTUYECKUX 3ajad MaTeMaTH4ecKou
HaNpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH YKU3HU
JUTSL YCIICIHOM MpodecCHOHaIbHON JCSITeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHU, OCO3HAHHBIM
BBIOOPOM U TOCTPOSHHEM WHIUBHIYaJbHON TpaeKTOpHH 00pa30BaHMs U )KM3HEHHBIX UIAHOB C YYETOM
JMYHBIX HHTEPECOB U OOIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K OMOIIMOHAJIBLHOMY M OCTETHUECKOMY BOCIPHSATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a1a4, pelieHUH, pacCyKICHUI, yMEHHIO BUJETh MAaTEMaTHYEeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHUSL:

OpHEHTAlMEel B IEATENLHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOABI M OOIIECTBa, TOHUMAHUEM MAaTeMaTH4YeCKOH HayKH Kak
cdephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIM3ALIUH,
OBJIQICHUEM SI3BIKOM MaT€MaTHMKM M MaTeMaTHYeCKOM KyJIbTypoill Kak CpEeICTBOM IIO3HAHUS MUDA,
OBJIa/ICHUEM IPOCTEHIINMH HaBBIKAMH HUCCIIEIOBATENbCKON AEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
Oaromosryuusi:

TOTOBHOCTBIO NPUMEHATh MaTE€MAaTUYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0pPOBbS, BEICHHS
3I0pOBOTO 00pasza XHW3HU (340pPOBOE MUTAaHWE, cOAJaHCHPOBAHHBIM PEXUM 3aHITHH W OTAbIXA,
perynsipHasi puszndeckass aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pediieKcHu, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY U TaKOTO Xe MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOEe BOCTIMTAHUE:

OpUEHTAllMell Ha MPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWW sl pPelIeHus] 3afad B 00JIaCTH
COXPAHHOCTH OKPYXaroIleld Cpenbl, TNIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIENCTBUI
JUISL OKPYXAaroLeH Cpeapbl, OCO3HAHMUEM TJI00ATBHOrO XapakTepa SKOJOTHUECKHX MPOoOJIeM W MyTeH HX
pelIeHus;

8) ananTanus K U3MEHSIOUUMCS YCIOBUAM COLMATbHONW M MPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JEHWCTBUSAM B YCJIOBHUAX HEONPEACIEHHOCTH, IOBBIIIEHHIO YpPOBHS CBOEH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM YHCJIE YMCHUEC YUUTHCA Y APYIrux HIOJICfI,
npruoOpeTaTh B COBMECTHOM EATEIbHOCTH HOBbIE 3HAHMS, HABBIKM U KOMIIETEHIIUH U3 OIbITa JPYTHUX;

HEOO0XOIUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4uciIe GOPMYIMPOBATh UJECH, IOHATHS,
runore3bl 00 OOBEKTax M SBICHUAX, B TOM YHCIE paHEE HEU3BECTHBIX, OCO3HABATH JEPUIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHC;



CIIOCOOHOCTBLIO OCO3HABATh CTPCCCOBYIO CUTyallUl0, BOCOIPUHUMATL CTPECCOBYIO CUTYyAllMIO KakK

BEBI30OB, Tpe6YIOIHHﬁ KOHTPMEP, KOPPCKTUPOBATH NIPUHUMACMBIC PCIICHUA U HCﬁCTBHﬂ, Q)OPMYJ'II/IPOBBTB nu
OLICHUBATDH PUCKU U IMMOCICACTBHUA, (1)OpMI/Ip0BaTI) OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe AelicTBHSA

Ba3oBLIe JJornuecKue JeicTBHUSA:

BBISBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIC NPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, ITOHATHUMH,
OTHOLICHUH MEXIY MOHATHAMHU, (OPMYIHPOBATh ONpEAETICHUS TMOHATHH, yCTaHaBIUBATb
CYLIECTBEHHBIM MPU3HAK KJIAcCH(UKALUKN, OCHOBAHUs IJisi 00OOLICHUS! U CPaBHEHHUS, KPUTEPHH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OpMyIHpoBaTh W TNPeoOpa3OBBIBATH CYXKICHUS: YTBEpAUTENbHBIE U
OTpULATCIbHBIC, CAMHUYHBIC, YACTHBIC U O6H.[I/Ie, YCJIOBHBIC,

BBIABJIATH MAaTEMAaTUYCCKNEC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IIPOTUBOPCUUA B (baxTax, JaHHBIX,
HaOJMIONEHUSX W YTBEPXKACHUIX, NpeaaraTb KPUTEPUH ISl BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHI];

JenaTb BBIBOABI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKH, MENAYKTHBHBIX W WHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIOYEHUI 10 aHAIOTUY;

pa3buparh JOKa3aTeNbCTBA MATEMATHUYECKHX YTBEPXKAEHHH (IpsMble W OT HPOTHUBHOIO),
NPOBOJWTH  CAMOCTOSITEJIBHO  HECJIOKHBIE — JIOKAa3aTelbCTBA  MaTeMaTH4eCKuX  (DaKToB,
BBICTPaWBaTh apryMEHTAIMI0, NPUBOJUTH NPUMEPHl M KOHTPIPUMEPH, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KIeHUs;

BBIOMpAaTh Croco0 pelmieHus ydeOHOW 3amayn (CpaBHMBaTh HECKOJIBKO BapHaHTOB PEIICHHUS,
BBIOMpaTh HAaUOO0JICe OIXOASIIUN ¢ yIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKHE TeHCTBHUA.

MCIIOJIb30BaTh BOIPOCHI KaK MCCICAOBATSILCKANA HWHCTPYMEHT IIO3HAHUSA, (HOPMYJIUPOBATH
BOMPOCHI, PUKCUPYIOIINE MPOTHUBOPEYHE, MPOOIEMY, CAMOCTOATEILHO YCTAHABINBATH HCKOMOE
U J1aHHO€, (P OPMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UINI0, MHEHHE;

MPOBOJIUTH 10 CAMOCTOSTEIBHO COCTABICHHOMY ILIaHY HECJIOXHBINA 3KCIEPUMEHT, HEOOJIBIIIOS
UCCIIEIOBAHNE TIO0 YCTAHOBJICHUIO OCOOCHHOCTEH MATEeMAaTHYECKOrO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOSTENbHO (OPMYyIHPOBaTH OOOOIICHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIOICHYSI, UCCIICIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000111IEHHI;

MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTaTh MPEAIOJIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undopmaiueii:

BBISIBIISITH  HEJIOCTATOYHOCTh M H30BITOYHOCTH WH(OpMAIMH, JNAHHBIX, HEOOXOJUMBIX ISt
pelIeHus 3a1a4u;

BBIOUPATH, aHAITM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATHh HHPOPMAITHIO Pa3THYHBIX
BUIOB 1 ()OPM NIPECTABIICHUS;

BBIOMpaTh (opMy mpencraBieHuss HHGOOPMALMKM M WUTIOCTPUPOBATH peEIIAeMble 3a1adu
CXeMaMH, IuarpaMMaMu, HTHOU rpaKoi 1 MX KOMOUHAIUSIMU;

OLICHMBATh HaI&KHOCT, HMH(POPMALMU 1O KPUTEPHUAM, TMPEIUIOKEHHBIM YUUTEIeM WIN
c(hopMyIHPOBaHHBIM CaMOCTOSITEIBHO.

KOMMy}lI/lKaTI/lBHble YHUBEpCaAJIbHbIC yqeﬁm.le JieficTBUSA:



®  BOCIPUHHMATH U (POPMYIHPOBATEH CYXKIEHHS B COOTBETCTBUH C YCIOBHAMH U LIETSIMH OOLICHUS,
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M ITHCbMEHHBIX TEKCTaXx,
JIaBaTh MOSCHEHHS TI0 X0y PELIeHU 33/1a4i, KOMMEHTHPOBATh TOTy4eHHBIH pe3yIbTaT;

e B Xome OOCYXIeHHs 3aJaBaTh BOMPOCH MO CYIIECTBY OOCYKIaeMOH TeMBbI, MPOOIEMBI,
pemraemMoil 3ajaun, BBICKA3bIBaTh HMJCH, HAIlECICHHBIE HA IOWCK PEUICHUs, COIOCTABISATH CBOM
CYXKICHUS C CYXICHUAMH IPYTHX YYaCTHHUKOB JHAiora, oOHapy)KMBAaTh Pa3iIHdne M CXOACTBO
HO3UINH, B KOPPEKTHOH hopme hOopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHHS;

® PEACTABIATH PE3YNbTATHl PEUICHUS 33/a4d, OKCIICPUMEHTa, WCCICJOBaHUSA, IIPOEKTa,
CaMOCTOSITETIbHO ~ BBIOMpaTh (opMaT BBICTYIUIGHUS ¢ Y4€TOM 3aAad MpE3CHTalUd U
0coOeHHOCTEH ayAUTOPHH;

e T[OHMMaThb M WCHOJb30BaTh NPEUMYILECTBA KOMAHIHOW WM HWHIUBHIYaJIbHOW pabOTHl MpH
peleHny y4eOHbIX MaTeMaTH4ecKuX 3aj1ay;

® TPUHUMAThH LIETh COBMECTHOM JESATEIbHOCTH, IIJIAHUPOBATh OPTaHU3ALMI0 COBMECTHON paboThI,
pacnpenensaTb BHUIBI pabOT, IOTOBAPHBATHCS, OOCYKIATh MpPOLECC M PE3yabTaT padoTHI,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEH;

e y4YacTBOBaTh B TpyNmoBbIX (opMax paboTel (0OCYKIeHHsS, OOMEH MHEHHUSME, MO3TOBBIC
IITYPMBI M JIPYTHE), BBIIOJHATH CBOIO YacTh pabOTBl M KOOPIWHHUPOBATH CBOM AEHCTBUS C
JIPYTMMH YICHAMH KOMAaHIbI, OLEHUBATh KAa4eCTBO CBOEr0 BKJIaga B OOMMI MPOIYKT IO
KPHUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHHKAMH B3aHMOICHCTBHSI.

PerHﬂTI/IBHbIe YHUBEpPCAJIBHBIC yqeﬁnble I[eﬁCTBPIﬂ

Camoopranusaums:
®  CaMOCTOATENIFHO COCTaBJSTH IUIAH, QJITOPUTM PELICHMs 3aJadd (MM €ro 4acTh), BHIOMpATh
Croco0 pemieHusT ¢ y4ETOM HUMEIONIUXCS PEeCYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI pEIICHUH ¢ y9E€TOM HOBOH MH(OpMAIINH.
CaMOKOHTPO/Ib, IMOIMOHAIbHBIN HHTEJJICKT:
e BIaAeTh croco0aMH CaMONPOBEPKH, CAMOKOHTPOJII Ipolecca W pe3ylbTaTra pelleHHs
MaTeMaTHU4YeCKOM 3a/1auu;
® [IpPeABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IIpM pEUIEHUM 3a/ladd, BHOCHUTh
KOPPEKTHUBBI B JIESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OLEHUBAaTbh COOTBETCTBHE PE3YJIbTATa JESITEIBHOCTH IIOCTABIEHHOM LEIU M YCIOBHAM,
OOBSICHATh NPUYNHBI JOCTHXECHUS WM HENOCTHXKEHUSI LI, HAaXOJUTh OIIMOKY, 1aBaTh OLEHKY
nproOPETEHHOMY OIBITY.

HPEJIMETHBIE PE3YJIBTATDBI

K koH11y 00yueHust B 7 kjacce 00y4arOMIMNACS MOIyYUT CICAYIOMINE IPEIMETHBIE PE3yIbTaTh:

Pacno3HaBaTh M3ydeHHBIE TEOMETPHUUECKUE (DUTYDBI, ONMPENeNsiTh X B3aUMHOE PACIIONIOXKEHHE,
n300paxaTh TeOMETpUUYECKUe QUTYPBI, BBIIOIHATE YEPTEKH 110 YCIOBHIO 3a1aui. V3MepsATh TUHEHHbIE 1
YIJIOBbIE BEIUYUHBI. PemaTes 3ajau Ha BHIYUCICHHUE JUIMH OTPE3KOB U BEIUYUH YTJIOB.

Jenats rpyOyro OIIEHKY JIHMHEWHBIX W YIJIOBBIX BEIUYHH MIPEIMETOB B PEATbHON KH3HH, pa3MEPOB
NPUPOAHBIX 00BEKTOB. PasnuuaTs pasmMepsl 3TUX 0OOBEKTOB MO MOPSIIKY BETHYHHEL.

CTpouTh 4epTekH K F€OMETPHUUECKUM 3a7auaM.

ITonp30BaThCA MpU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOJB30BAaTh MPU3HAKK U CBOICTBa
paBHOOEAPEHHBIX TPEYTOIBHUKOB MIPH PEIICHUH 33]1a4.

IIpoBoAHTE JOTHUECKHE PACCYKACHUS C UCIIOIb30BAHUEM I'€OMETPHUECKUX TEOPEM.

ITomp30BaThCs MpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJBHUKOB, CBOWCTBOM MEIHMAHEI,
MPOBEAEHHON K TUTIOTEHY3€ MPSMOYTOIBHOTO TPEYTOIbHIKA, B PEIIEHUH T€OMETPUIECKUX 3ajad.



OnpenensaTh napaieNbHOCTh MPSMBIX C MMOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIIasl.
OnpenessaTh napauieIbHOCTh NPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUHA OT TOYEK OJHOW MPSAMOH 110
TOYEK APYTOH IPSIMOU.

Pemrate 3amaun Ha kJeT4atoi Oymare.

[TpoBOANTH BBIYMCICHHS U HAXOIUTH YUCIOBBIE M OYKBEHHBIC 3HAYCHHUS YIJIOB B TEOMETPUUYECKUX
3ajjayax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHHKOB M MHOTOYTOJILHHKOB, CBOWCTB YIJOB,
00pa30BaHHBIX MPHU MEPECEUCHUHU ABYX MapaUIeIbHBIX NPSMBIX CeKylled. Pemars mpaktudyeckue 3agadn
Ha HaXOXXJCHUE YTIJIOB.

Bnagers MOHATHEM TEOMETPHUUYECKOTO MeCTa TOYEK. YMETh ONpEeAessITh OHCCEKTPUCY YIiia M
CepeAMHHBIN MEePIEeHANKYIISP K OTPE3KY KaK TeOMETPUIECKUE MECTa TOUEK.

DopMyIUpOBaTh ONpENeNeHUs] OKPYXHOCTH W Kpyra, XOpIbl M JUaMeTpa OKpY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSITh 3TH CBOICTBA MPH PEILICHUH 3a/1a4.

Brnazners moHATHEM OMHMCAaHHON OKOJIO TPEYrojbHHKa OKPY>KHOCTH, YMETh HAaXOAWUTH €€ LICHTP.
[Tonp3oBaThCs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTONBHUKA MEPECEKAIOTCsl B OJJHOM TOYKE,
0 TOM, YTO CepeIMHHBIC EPIEHIUKYIISPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKA0TCs B OHOM TOUKE.

BrnaneTs moHATHEM KacaTeIbHOH K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOH O IEPICHIUKYIISIPHOCTH
KacaTeJbHOH U pajnyca, MPOBEAEHHOTO K TOUKE KaCaHHSI.

[Tonp30BaThCsl MPOCTEHIIUMHA TEOMETPUUYECKUMH HEPaBEHCTBAMH, MOHMMATh WX MPAKTHUECKHMA
CMBICIL.

[TpoBOAUTH OCHOBHBIE TEOMETPUIECKUE TOCTPOCHHUS C MOMOIIBIO IIUPKYJISI U IMHEHUKH.

K xoH1y oOyuenus B 8 kiacce 00ydyaromuics MOMYYHUT CIACAYIOIIUE IPEIMETHBIE Pe3yIbTaThL:

Pacnio3HaBaTh OCHOBHBIC BUIBI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, II0JIb30BAaThCS UX CBOMCTBAMU
IIPY peLICHUH T€OMETPUUYECKUX 3a1ad.

[IpumMeHATh CBOWCTBA TOUYKM IEPECEUCHUs] MEIUaH TPEyrojbHHKa (ILIEHTpa Macc) B pEIICHHH
3ajau.

Brnaners moHsATHEM CpeAHEH JMHUM TPEYrOJIbHHUKA M TpaleluH, MPUMEHSITh MX CBOWCTBA INPH
pewieHny reoMerpuueckux 3anad. Ilonp3oBarbes Teopemoii Daneca U TEOPEMO O MPONOPLMOHATIBHBIX
OTpe3Kax, MPUMEHSTh UX JJIS1 PEIICHHsI IPAKTUUECKUX 3a/1a4.

[TpuMeHATh NPU3HAKH [T0JI00HS TPEYTOJIBLHUKOB B PEILICHUN T'€OMETPUIECKUX 3a/1a4.

ITonb3oBateest Teopemoil Iludaropa anst pemieHuss reoMeTpUUECKMX M MPAKTUYECKUX 3aaad.
Crponth MaTeMaTHUYECKYI0 MOJEJIb B MPAKTUYECKUX 3a]lauaX, CaMOCTOSTEIbHO JAENaTh YepTEX H
HaXOJUTh COOTBETCTBYIOIINE JITHHBIL.

Brnazners noHsATHSME CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTr0 yIiia NPSAMOYTOJBHOIO TPEYTrOJIbHHUKA.
ITonp30BaThCS STUMU OHATUSAMHU ISl PELICHUS IPAKTUUECKUX 3aad.

Boraucnate (pa3nuyHbBIME CIOCO0AMHM) IUIOMIAAb TPEYTOJIbHHKA W IUIOMIAAM MHOTOYTOJIBHBIX
¢uryp (monb3ysch, TIe HEOO0XOAWMO, KalbKyIsSTOpoM). I[IpuMEHSTh NOJIy4YeHHBIE YMEHHUS B
NPaKTUYECKUX 3a7adax.

Brnazners MOHATHSMM BIMCAHHOTO M IEHTPAJIBHOTO YIJIA, WCIOJIB30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yrijax MexIy XopAamMH (CeKyUIMMH) M YIJie MEXAy KacaTeJIbHOW W XOpJAOW NpU peUIeHUH
FeOMETPHUECKHX 3a]1aY.

Brnagerr TmMOHATHMEM ONHCAHHOTO YETHIPEXYTOJbHWUKA, TPHUMEHSITh CBOWCTBA OIMHCAHHOTO
4eThIPEXYTOIbHHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHsTh TONMYYEeHHBIC 3HAHHS HA MPAKTHKE — CTPOUTHh MaTeMAaTHYECKHE MOJENHN IS 3a/1ad
peanbHON KH3HM W TPOBOJAHWTH COOTBETCTBYIONIME BBIYHCICHUS C TNPUMEHEHHEM MOJOOUS |
TPUTOHOMETPUH (TIOJB3YSCh, TJIe HEOOX0IUMO, KATBKYISTOPOM).

K xon1y o0yduenus B 9 kiacce o0yJaronIuiicss HOMYyYHT CICAYIONTUE TIPEIMETHBIC PE3yIbTATHI:

3HaTh TPUTOHOMETPHYECKHE (DYHKIMHM OCTPBIX YIJIOB, HaXOIWTh C WX IOMOINBIO pPa3INYHBIC
3JIEMEHTHI IPSAMOYTOJIBHOI'O TPEYTOJIbHUKA («PEIIeHUE IPSIMOYTOJIBHBIX TPEYroNbHUKOB»). Haxoauts (¢
MOMOIIBIO KaJIbKYJISITOPA) JUIMHBI U YTJIbI U1 HETaOJIMYHbBIX 3HAYEHHH.



[lonp3oBaTeecsi GopMynaMu NPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKHM TOXIECTBOM JIS
HaXO0>KACHUS COOTHOIICHUH MEKAY TPUTOHOMETPUYCCKUMH BETHIHMHAMH.

Hcnonb3oBaTh TEOpEeMBl CHHYCOB W KOCHHYCOB JUI HaxXOXIEHHS Pa3IHYHBIX 3JIEMEHTOB
TPEyrojibHHUKa («PEelIeHNe TPEYTroJIbHUKOBY ), IPUMEHSTh UX TPU PEILICHUN TeOMETPUUECKUX 3a/1a4.

Brnaners moHATHAMH TpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (QUTYD.
[Tonp30BaThCsI CBOWCTBAMHU MOJO0HS IPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCISTH JUIMHBI U HAXOAUTH YTJIbI
y nogoOueIx ¢uryp. [IpuMeHsTh CBOHCTBa MomoOWS B MPaKTHYECKHX 3ajadax. YMEThb NPHBOAUTH
pUMepbl TOJOOHBIX (GUTYP B OKPY’KAIOIEM MHUPE.

[Tonp30BaThCSI TEOpEMaMH O MPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
0 KBa/IpaTe KacaTelIbHOI.

[Tonp30BaThCSI BEKTOpAaMH, TOHUMATh UX TEOMETPUUYECCKUN U PU3HMUECKHI CMBICI, TIPUMEHSTh HX B
PELICHUN TeOMETPHUYECKUX W (pusndeckux 3anad. IIpUMeHATh CKanIpHOE MPOM3BEICHHE BEKTOPOB IS
HaXO>KACHUS JUTHH U yTIIOB.

[Tonp30BaTHCSI METOJIOM KOOPIUHAT Ha TIOCKOCTH, IPUMEHSTH €0 B PEIICHHH T€OMETPUIECKUX H
NPaKTUYECKUX 3a/1a4.

BHaI[eTI) IMOHATUAMU T[IPABUJIBHOTO MHOTI'OYT'OJIbHHMKA, [JJIHWHBI OKPYKHOCTH, [JIHWHBI OYT'U
OKPY>KHOCTH ¥ PaJUaHHOM MeEpbI YIVIa, YMETh BBIYMCIATH IUIOLIAJL Kpyra W ero yacreil. IIpuMeHsaTs
IMOJTY4YCHHBIC YMCHUS B ITPAKTUYCCKUX 3a/lavax.

Haxomuth ocu (Mi¥ HEHTPBI) CAMMETPUHN QHUTYDP, IPUMEHSTh IBUYKEHUS ITIOCKOCTH B IPOCTEHIIINX
cllyJasx.

[IpuMeHsTh TOyYeHHBIE 3HAHHMS HAa MPAKTHKE — CTPOUTH MaTeMaTHYECKWe MOJENH Uil 3a/1ad
peanbHOH JKM3HH ¥ TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM IOJ00Ms U
TPUTOHOMETPUIECKUX (QYHKIHIA (TIOJIB3YSICh, T/Ie HEOOX0IUMO, KaJTbKyISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBann KoamnuecTtBo yacon JJIeKTPOHHBbIE
© e pa3gesoB u (undpoBbie)
n/ Becer  Konrpoabusl  IIpakruyeckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThbl
NPOrpaMmblI pecypcsl
[Ipocreiimue
reOMETPUYECKU
€ GUrypsl 1 UX bubnuoreka [JOK
CBOIICTBA. 14 https://m.edsoo.ru/7f415e
W3smepenue 2e
TEOMETPHYCCKH
X BEJIMYUH
bu6mmoreka [IOK
TpeyroabHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
bu6mmoreka [{OK
npsiMbIe, CyMMa
14 1 https://m.edsoo.ru/7f415e
YTJIOB %6
TpPEeyrojbHUKa o
OKpyX HOCTb U
bu6mmoreka [IOK
KpYT.
14 1 https://m.edsoo.ru/7f415e
I'eomerpuyecku %
€ TIOCTPOCHUS =
[ToBTOpEHME, bubnuotexa [JOK
00o01mieHne 4 1 https://m.edsoo.ru/7f415e
3HAHUM 2e
OBIIEE
KOJIMYECTBO
68 4 0
YACOB I1O

I[TPOTPAMME
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8 KUIACC

KoauyecTBO yacos DJIeKTPOHHbBIE
Ne HanmenoBanue
(mudposbie)
n/ pasesioB u TeM Becer  KouTpoubH IpakTHyeck
o0pa3oBaTeJIbHbIE
1 NporpamMmel 0 ble padoThI He padoThI
pecypcsl
YeTrIpEéXYyTONbHUK bubmorexa HOK
pexy 12 1 https://m.edsoo.ru/7f417e
u
18
Teopema Paneca u
TeopeMa o
DOTOPLHOHATEH bu6nunoreka IJOK
poriop 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3Kax, 18
TOA00HBIC o
TPEYrOJbHUKU
IInomans.
Haxoxnenue
Ionaaei bubmuoreka LIOK
TPEYTOJIILHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIbHBIX 18
¢uryp. [1nomamu
MOI00HBIX QUTYD
Teopema
Mugaropa u bubmoteka [IOK
10 1 https://m.edsoo.ru/7f417e
HaJaja 18
TPUTOHOMETPUHN T
Ve B
OKPY>KHOCTH.
Brincannsie u
OTMCaHHbIC bubmuorexa LIOK
YeThIPEXyTOJIbHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHble K 18
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEH
[ToBTOpEHue, bub6nmoreka IJOK
00o00meHue 4 1 https://m.edsoo.ru/7f417e
3HAHWMN 18
OBILIEE KOJIMYECTBO
YACOB I10 68 6 0
[TPOI'PAMME
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9 KUIIACC

N HanmenoBanu KosmuecTBo 4acoB DJIeKTPOHHbIE
" e pa3aesioB (uudpoBbie)
n/ Becer Konutpoasn  IlpakTuueck
TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padboTbl
NPOrpaMmbl pecypcsbl
Tpuronomerpu
. TeopeMbl
bubmuoreka [JOK
KOCHUHYCOB U
16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemenue
TPEYTOJIbHUKOB
[IpeobpazoBan
He 1o100usl. bu6mmoreka [IOK
MeTtpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIICHUS 12¢c
B OKPY>KHOCTH
bubmuoreka [JOK
BexTopsl 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bu6nuorexa [IOK
KOOPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41a
MJIOCKOCTH 12¢c
[IpaBunbHBIE
MHOTOYTOJBHU
ku. JinHa
OKDYVIKHOCTH I bu6mmoreka [IOK
by 8 https://m.edsoo.ru/7f41a
TUIOMIA b
12c
Kpyra.
Brruncnenue
IIomanaeu
bubmuorexa [JOK
JBrxeHus
6 https://m.edsoo.ru/7f41a
MIJIOCKOCTH
12c
IToBTOpEHME,
bubmuorexa [JOK
00001IeHHE,
7 2 https://m.edsoo.ru/7f41a
cucTeMaTtu3anu
y 12c
s SHAHUU
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I10

I[TPOTPAMME
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