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HOACHUTEJIBHAA 3AIINCKA

['eomeTpust Kak OJMH M3 OCHOBHBIX PA3ZCIIOB IIKOJIBHOM MAaTEMAaTUKH, UMEIOLUIUN CBOEU LEJbIO
o0ecreynTh HM3y4eHHUE CBOWCTB M pa3MepoB (UTYp, WX OTHOLICHHH W B3aMMHOE PACIOJIOXKEHUE,
ONMPAETCS] Ha JIOTUYECKYO, JO0Ka3aTeNIbHYI0 JUHUIO. LleHHOCTh H3ydeHuss TeoMeTpur Ha YypOBHE
OCHOBHOTO 00mIero oOpa3oBaHUS 3aKIIOYaeTCS B TOM, YTO OOYJArOIIMICS YYHUTCS TPOBOIUTH
JIOKa3aTeJIbHbIE  PACCYKIEHMS, CTPOUTHh JIOTMYECKHE YMO3AKJIIOUEHMS, JIOKa3blBaTh HCTUHHbBIE
YTBEPKJACHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH PACCYKACHHUS «OT IMPOTHUBHOTOX,
OTJIMYATh CBOIMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpPATHBIC YTBEPKACHUSI.

Bropoii 1enbio u3yueHus TeoMeTpUH SIBISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPH PELIEHUN
KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUYECKUX 3aJay, BCTPEUAIOIIMUXCs B peabHON *u3HU. OOyuaromuiics
JOJKEH HAy4YUTbCS OMNPEIETUTh NeOMETPUYECKYI0 (UIypy, OMHCAaTh CIOBAaMH JaHHBIA 4YepTEX WIH
PUCYHOK, HaWTH IUIOIIAJ(b 3€MEJIBHOTO y4JacTKa, pacCUyUTaTb HEOOXOJAWMYIO JUIMHY ONTOBOJIOKOHHOIO
kabenss wnm  TpeOyemble pa3Mepbl rapaxa JUIsi aBTOMOOWJIA. OJTOMY COOTBETCTBYET BTOpasd,
BBIYUCIIUTENIbHAS JIMHUS B W3y4eHUU reomeTpuu. [Ipw pemeHun 3amad MPaKTHYECKOTO XapakTepa
0OYJarOIINICS YUUTCS CTPOUTh MAaTeMaTHUYECKHE MOJCIN pealbHBIX KU3HEHHBIX CHUTYallUi, MPOBOJIUTH
BBIYMCIICHUS U OIICHUBATh aJIEKBATHOCTH IMOJTYYEHHOTO pe3yibTara.

KpaiitHe BaxxHO TMOMYEPKUBATH CBSI3M TEOMETPUUM C JPYTHMH YYeOHBIMH TpEAMETaMH,
MOTHUBHPOBATh HKCIIOJIb30BAaTh OMPEICICHUS TE€OMETPUUYECKUX (UTYp W TIOHSATHH, JEMOHCTPHPOBATH
MIPUMEHEHHE TMOJYyYCHHBIX YMEHUU B (PU3WMKE M TEXHUKE. DTHU CBS3M HamOoJee SPKO BHIHBI B TeMax
«BexTope», «TpuroHoMmerpuueckrue cooTHoIeHus», «MeTton koopauHat» U «Teopema [Tudaropay.

VYueOnpii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIMIME OCHOBHBIE pa3Aeiibl  COACPKAHUS:
«l'eomerpuueckue (Gurypbl U uX CBOWCTBa», «M3MepeHHME TC€OMETPUUYECKHX BEIMYWH», «JlekapToBbI
KOOpPJMHATHI Ha MIOCKOCTY, «BekTopby, «/[Brxkenus minockoctny, «IIpeodpazoBanus moa00us».

Ha u3yuenne yue6HOTO Kypca «['eomerpus» otBoautcst 204 gaca: B 7 kitacce — 68 yacoB (2 Jaca B
HeJeN0), B 8 kiracce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

7 KJIACC

Havanenele mnoHATHs reomerpuu. Touka, mnpsMas, OTPE30K, Jyd. Yrou. Buasl yrios.
Beprukanbable U cMexHbIE yribl. buccekrpuca yria. Jlomanas, MHOroyroJbHUK. IlapamiensHoCTs U
MEPIEHIUKYJIIPHOCTD MPSMBIX.

CumMmerpuunble gurypel. OCHOBHBIE CBOWCTBAa OceBOi cumMmeTpuu. [Ipumepsl cummeTpuu B
OKPYXKAIOIEM MHDE.

OcCHOBHBIE TIOCTPOEHHS C TOMOIIbIO LMPKYIs U JuHeiku. TpeyronpHuk. Beicota, menmana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKY PaBHOOEPEHHOTO TPEyrojbHUKA. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB.

CBoiiCcTBa M TPHU3HAKU MapaJUIeIbHbIX NpsAMbIX. CymMma yrjaoB TpeyroJibHUKA. BHemHue yrimbl
TPEYroJbHUKA.

[IpsmMoyronpHelii  TpeyronbHUK. (CBOWCTBO  MEOUAHbl  INPSMOYTOJIBHOTO  TPEYrOJbHUKA,
MPOBEAEHHON K TUnoTeHys3e. [Ipu3Haku paBeHCTBa MPSMOYrOJIbHBIX TPEYrOJBHUKOB. IIpAMOYrosibHbIN
TPEYroabHUK € yriaom B 30°.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYTrOJIbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TeOpeMa
0 OoJblIeM yriie U O0JbILIEH CTOPOHE TpeyroyibHuKa. [lepneHauKynsap U HakJIOHHasl.

I'eomerpuueckoe MecTo Touek. buccekTpuca yria U cepeAMHHBIN MEPHEHAUKYISIP K OTPE3KY KaK
Ir€OMETPUYECKHAE MECTa TOYEK.

OKpyXHOCTh M KpYT, XOpJla U JUaMETp, UX CBOMCTBA. B3auMHOE pacnojoXeHue OKpPY:KHOCTH U
npsamoil. KacarenbHas W cekymas K OKpYKHOCTH. OKpYKHOCTb, BINMCaHHas B yroJ. BrnucaHHas u
OTMCAHHAs OKPYKHOCTH TPEYrOJIbHUKA.

8 KVIACC

Yerpipéxyronpuuku. [lapamnenorpamMM, ero mnpu3Hakd W cBoicTtBa. YacTHble ciydau
napauiesiorpaMMoB (TIPSMOYTOJILHUK, poMO, KBajpaT), UX MPU3HAKKH U cBOicTBa. Tpanenus, paBHOOOKas
Tparenys, e€ CBOMCTBA U MpU3HaKu. [IpsMoyroibHas Tpanenus.

Merton ynBoenus wmenuanbl. lleHTpanbpHas cummerpus. Teopema @aneca u  Teopema o
MPONIOPIIMOHAIBHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHHKa.

[Togo6ue TpeyronbHUKOB, Kodpduuuent mnoxodus. I[Ipu3zHaku nOHO00MS TPEYrOJHLHUKOB.
[TpumeneHue mo100us MpH pelIeHUH MPAKTUYECKUX 3a/1aU.

CpoiictBa 1uiomaae reomerpuueckux ¢uryp. DopMmyasl s IUIOMAAM  TPEYroJbHUKA,
napasuenorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIA e NoJ0OHBIX QuUryp.

Beruncnenue niomianeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. [Ipumenenne Teopemsl [Tudaropa npu pemeHun NpaKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHIE€HC OCTPOrO yrja MpsMOYroJbHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIeCTBO. Tpuronomerpudeckue ¢pynkuuu yrios B 30, 45 u 60°.

Brincannble ¥ HEHTpalbHBIE YTJIbI, YTOJI MEXKIY KacaTelabHON U XOPAOW. YTIIbI MEXIy XOpJAaMU U
CeKyIIMMHU. BrucaHHble U ONHMCAHHBIE YETHIPEXYTOJIBHUKHU. B3anMHOe pacnosoxeHue JBYyX
okpyxHocteil. Kacanue okpyxxnocteit. O0Imune KacaTesbHbIe K IBYM OKPYXHOCTSIM.

9 KJIACC



Cunyc, xocunyc, tanrerc yriioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue tpeyroyibHUKOB. Teopema KOCUHYCOB M T€OpeEMa CUHYCOB. PellieHne npakTuyeckux 3aaa4y
C MCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nompoowus. [TogoO6Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 pou3BeIEHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYIUX, TEOpEMa
0 KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOZyab) BEKTOpa, COHAIPABIIEHHBIE BEKTOPbI, MPOTHBOIIOJIOKHO HANpaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMU HaJ BEKTOpamu. Pa3znoxeHue
BEKTOpa IO JBYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKanspHOE MPOU3BEAECHUE
BEKTOPOB, IPUMEHEHUE Il HAX0XKI€HUS JUIMH U YTIIOB.

JlexkapToBbl KOOpAMHATHl Ha IUIOCKOCTH. YPaBHEHUS MNPSAMOM M OKPYXKHOCTH B KOOpIMHATAaX,
IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MeTo 1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHbIE MHOTOYroJbHUKHM. JlIMHA OKpyXHOCTH. ['pagycHass W paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomanp kpyra, ceKkTopa, CerMeHTa.

JIBuKeHHs] TJIOCKOCTM M BHYTpEHHHE CcUMMETpuu Guryp (daeMeHTapHble MpeACTaBICHUS).

[TapannensHbiii neperoc. [TIoBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJabTaThl OCBOCHHS  TporpamMmbel  ydyeOHOro  kypca  «[‘eomerpusi»
XapaKTEepPU3YIOTCSL:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBIIEGHUEM MHTEpeca K MPOIUIOMY M HACTOALIEMY POCCHUICKON MaTeMaTHKH, 1I€HHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSM POCCHICKMX MAaTEMaTUKOB M POCCHUMCKOM MaTEeMaTHYEeCKOM IIKOJbI, K
HCI0JIb30BAHUIO 3TUX JOCTUKEHUM B IPYTUX HAyKax W MPUKIAJHBIX chepax;

2) rpaXIaHCKoOe U JYXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTbIO K BBINOJHEHHIO OOSI3aHHOCTEH TpakJaHMHA W peajlu3ald €ro Ipas,
MIPE/ICTABJICHUEM O MAaTEMaTHYECKMX OCHOBaxX (DYHKIMOHUPOBAHUS PAa3IMUHBIX CTPYKTYp, SIBICHUH,
MpoLEYyp Tpa)kJaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATHUYECKUX NpoOJeM, CBSI3aHHBIX C MPAKTUYECKHMM IMPUMEHEHHEM JOCTHKEHMH HayKH, OCO3HAHHMEM
BAYKHOCTHU MOPAJIbHO-ITHUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy/I0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YydYacTHe€ B pEUIEHMHM MPaKTUYECKHX 3aJad MaTeMaTH4YecKou
HaIpPaBJIEHHOCTH, OCO3HAHHUEM Ba)XKHOCTH MaTeMaTHYeCKOro 0O0pa3oBaHHs HA MPOTSDKEHUU BCEW JKU3HU
U1 yCHEIIHOM Mpo(ecCHOHAIBHON JESITEeIbHOCTH U Pa3sBUTHEM HEOOXOJIHMMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM M MOCTPOEHUEM HMHIMBUIYAIIbHON TPaeKTOpUM 0Opa30BaHUS U JKU3HEHHBIX IJIAHOB C Y4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) rcTeTHYecKOe BOCIIHTAHUE:

CMOCOOHOCTBIO K AMOIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, PEIICHUH, PacCyXACHUM, YMEHHIO BUIETh MAaTEMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSI:

OpHUEHTAIEeN B JESITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HayuyHBIX NPEJICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, IPUPOAbI U 00LIECTBA, IOHUMAaHUEM MaTEMaTU4YEeCKON HayKu Kak
cepbl 4eI0BEUYECKOH NIEATEIbHOCTH, 3TAloB €€ pa3BUTUSA M 3HAUUMOCTH Ul Pa3BUTHUS LMBUIM3ALUY,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH W MaTEMaTHYECKOM KyIbTYpOH KakK CPEICTBOM IO3HAHUA MUDA,
OBJIAJICHUEM NIPOCTEHUIIIMMH HABBIKAMHU HCCIIEI0BATEIBbCKON AEATEIbHOCTH;

6) pusnyeckoe BocnuTaHHe, (OPMHPOBAHHE KYJbTYPbI 3A0pPOBbSI W 3MOLUOHAILHOIO
0J1aronosIyyus:

TOTOBHOCTBIO IPUMEHITh MAaTEMaTHYECKUE 3HAHUSA B MHTEpPECAX CBOErO 3/I0POBbs, BEIEHUS
310poBOro oOpa3a >KM3HM (310pOBOE€ IIUTAHHE, COAJTAHCUPOBAHHBIM PEXUM 3aHATUH U OTIbIXA,
perynsipHas ¢pu3nyeckas aKTUBHOCTb), CPOPMHUPOBAHHOCTBIO HaBbIKA pe(IeKCHUU, MPU3HAHHEM CBOETO
IIpaBa Ha OIMIMOKY U TaKOI'o K€ IpaBa JPYroro 4eloBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHHE:

OpUEHTalel Ha NpUMEHEHHE MaTeMaTHYeCKUX 3HaHUM s pelleHus 3ajad B objacTu
COXPAaHHOCTH OKPYKAIOLIEH Cpenbl, IJIaHUPOBAHMs MOCTYNKOB M OLIEHKM HMX BO3MOKHBIX MOCJIEICTBUN
IUIsL OKpYXaroIlllel cpesibl, 0CO3HAHHEM TJI00abHOIO XapaKTepa HKOJOTHYECKUX MpoOjeM U MyTed ux
pelIeHus;

8) aganTanus K U3MEHSIIOIIMMCS YCJIOBHSIM COUAJILHOI Y PUPOIHOI cpeabl:

TFOTOBHOCTBIO K JIEHCTBHSAM B YCJIOBHUSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IEATENbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCA Y APYTUX JIOACH,
puoOpeTaTh B COBMECTHOM JesITeIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 OMbITa JPYTUX;

HE00X0AMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHU, B TOM 4ucie GOPMYIUPOBATH UIEH, TIOHSITHS,
TUNOTe3bl 00 OOBEKTaxX W SBJICHUSAX, B TOM YHCJIE pPaHEE HEU3BECTHBIX, OCO3HABATH JE(UIIMTHI
COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE PA3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIPHHUMATh CTPECCOBYIO CUTYAlMIO Kak
BBI30B, TPEOYIOMINK KOHTPMED, KOPPEKTHPOBATH IPUHIUMAEMBIE PEIICHUS U ACUCTBUS, POPMYTUPOBATH U
OILICHUBATh PUCKH U TIOCIEACTBHSA, (JOPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble joruyeckue neicTBus:

BBISIBIISITh WM XapaKTePU30BaTh CYIICCTBEHHBIC TMPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TMOHSITHMA,
OTHOIICHHUIA MEXIy NOHITHIMH, (OPMYIUPOBATH ONPEACTICHUS OHATHN, yCTaHABIMBATH CYIIIECTBCHHBIN
MpU3HAK KJIACCU(PUKAIINN, OCHOBAHUS JIJIs1 000OIICHHS M CPABHEHHU S, KPUTEPUN TTPOBOAMMOTO aHAIIH3A;
BOCIIPHHUMATh, (DOPMYJIMPOBATh U MPEOOPA3OBHIBATH CYXICHHS: YTBEPAUTCIbHBIC W OTPHUIATCIIBHBIC,
¢IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISITh MaTeMAaTHYSCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHUBOpedHsS B (akTax, JaHHBIX,
HAOJIOJICHUSAX W YTBEPXKACHHSX, IIpeajiaratb KPUTCPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX M HHIYKTHBHBIX YMO3AKITFOUCHHMH,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

pa3buparh J10Ka3aTeabCTBA MaTEeMAaTUYECKUX YTBEP)KIEHHUH (MpsMble W OT MPOTUBHOTO), MPOBOAMUTH
CaMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTeNbCTBA MaTeMaTUYeCKuX (PakTOB, BhICTpaUBaTh apryMEHTAIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

BBIOMpATh CMOCOO pelieHus yd4eOHOUM 3amadyu (CpaBHMBATh HECKOJBKO BAapHAHTOB pEIIEHUs, BHIOMPATH
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

HCII0JIb30BAaTh BOIPOCHI KAaK HCCIIENOBATENbCKUNM MHCTPYMEHT IO3HAHUA, (OPMYIHPOBATH BOMPOCHI,
¢bukcupyoe MpoTUBOpPEeUne, MNpodIeMy, CaMOCTOATEIbHO YCTAaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH 10 CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy HECJIOXKHBIA AKCHEPUMEHT, HeOobIIoe
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOBbEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENILHO (hOPMYIUPOBATH 0OOOIIEHNS M BBIBOJIBI [0 Pe3yibTaTaM MPOBEAEHHOTO HAOIIOIECHUS,
UCCIIeIOBAHUS, OLEHUBATh I0CTOBEPHOCTh MOMYYEHHBIX PE3y/IbTaTOB, BRIBOJOB U 0000IIEHU;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKKE BBIABUTaTh MPEATNOJIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M H3OBITOYHOCTh HH(pOpPMAIUH, JAaHHBIX, HEOOXOIUMBIX MIJIsi PElIeHUs
3a/1a4u;

BBIOMpATh, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATh M MHTEPIIPETUPOBATH HH(POPMALINIO PA3IUYHBIX BUIOB U
(dbopM TpeicTaBICHHUS;

BBIOMpaTh (QopMy TMpeacTaBieHUss WHGOPMAIMU M WUIIOCTPUPOBATH peEIIaeMble 3aaud CXEMaMH,
JararpaMmamu, HHOUM rpaduKkoil U uX KOMOMHAIIMSIMU;

OIICHUBAaTh  HAAGKHOCTh  HMHGOPMALMM TIO  KPUTEPUSAM, MPEAJOKEHHBIM  yYUTElleM  WIH
chOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPcAIbHbIE yYeOHbIe 1eliCTBHUS:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSMHU U IENSMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
M0 X0y PEIICHUS 3314k, KOMMEHTUPOBATh MOTYYSHHBIN PEe3yIbTar;



B XoJ€ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOJIEMBI, pelacMoi
3aJaud, BBICKA3bIBATh WJCH, HALCJICHHBIE HAa MOWCK pPEIICHHs, COIMOCTaBIATh CBOM CYXKJICHHUSA C
CYXKJCHUSAMH JIPYTMX YYaCTHUKOB JHUalora, OOHapyXKHBaTh pa3IHude W CXOJICTBO IMO3UIUH, B
KOPPEKTHOH opme (HhopMyIUpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

MPEJCTABIATh PE3YJIbTAThl PEIICHUS 33aJadd, SKCIEPUMEHTa, UCCIECAOBAHUS, MPOEKTa, CAMOCTOATEIBHO
BBIOMpATh (hOpMaT BHICTYIUICHHUS C YIETOM 3a]1a4 IPE3CHTAIMH U OCOOCHHOCTE! ayIuTOPHUH;

MOHUMATh W WCIOJIh30BaTh IMPEHMYIIECTBA KOMAHJIHOW W WHIUBUAYAIbHOH pa0OTHI TMPH PEIICHUU
Y9eOHBIX MATEMATUYCCKUX 3a]1a4;

NPUHUMATh IEJh COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThI,
pacmpenensaTb BHUIBI padOT, JOTOBAapUBATHCSA, OOCYXKIATh MPOILIECC W pe3yiabTaT padoThl, 0000aTh
MHEHHUS HECKOJILKHX JTIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (0OCYXkAeHHS, OOMEH MHEHHMSIMH, MO3TOBBIE IITYpPMbI U
JpyTye), BHITIONHATH CBOKO YacTh pPabOTBI M KOOPJWHUPOBATH CBOM JICHCTBUS C JIPYTMMHU YJICHAMH
KOMaH/IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIAJIa B OOIIMI MPOIYKT IO KPUTEPHSIM, C(HOPMYIHPOBAHHBIM
YY9aCTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHble yHUBepcaibHbIe YUeOHbIE AeliCTBUA

Camoopranuszaunms:

CaMOCTOSITEJIPHO COCTaBJISITh IUIAH, AJITOPUTM pEIICHHS 3anadu (WM €ro 4acTh), BBIOMpaTh CIOCOO
pelieHus ¢ y4€TOM HMEIOLIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh H
KOPPEKTUPOBATh BapUaHThl PelICHUI ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CIIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJISI IIpoIlecca M pe3ylbTaTa PelIeHrus MaTeMaTHuyecKou
3a/1auu;

MpeIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPH PEIICHUHU 3a/a4yl, BHOCUTH KOPPEKTUBBHI B
NesITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAllIGHHBIX OIINOOK, BBISIBICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBHE pE3y/lbTaTa JEATEIbHOCTU TIIOCTABJICHHON WENH U YCIOBUSAM, OOBSICHSTH
MIPUYMHBI JOCTH)KEHUS WU HEAOCTH)KEHHUS 1IeJIM, HAXOJUTh OMIMOKY, J1aBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.

INNPEJMETHBIE PE3YJIbTATDBI

K koH1y 00yueHus B 7 kJjiacce oOyqaromuics MoJIyyuT CIeIyIoLue MpeIMEeTHbIE pe3yIbTaThl:

Pacrnio3HaBaTh M3ydeHHBIE reoMeTpuyeckue (QUrypbl, ONpPENeNsATh MX B3aHMMHOE PACHOJIOKEHHUE,
n300pakaTh reOMeTpUYeckre (PUrypsl, BHIOIHATE YEPTEXKH 110 YCIOBUIO 331a4u. V3MepsTh TMHEHHbIE U
yTJIOBbI€ BeIMYUHBI. Pemare 3a1a4n Ha BBIYMCICHUE JUTMH OTPE3KOB U BEJIMUUH YTJIOB.

Jlenatb TpyOyIO OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYUH MPEIMETOB B PEaTbHOM KU3HH, pa3MepoB
IIPUPOJHBIX 00BEKTOB. Pa3znuyare pa3Mepsl 3TUX 00BEKTOB MO MOPSAAKY BETUYHHBL.

CTpouTh 4epTeKH K F€OMETPUUECKUM 3a/1adaM.

Ilonb30BaTbcsl NpHU3HAKaMU pPaBEHCTBA TPEYIOJbHUKOB, MHCIIOJIB30BAaTh IPU3HAKM U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PEIIEHUH 3a/1a4.

IIpoBOIUTH JIOTHYECKUE PACCYXKAECHUS C UCIIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcsl NMpHU3HAKaMU PaBEHCTBA IPSMOYTOJBHBIX TPEYTrOJIBHMKOB, CBOMCTBOM MEIUAHBI,
IIPOBEIEHHON K TMIIOTEHY3€ MPSMOYIOJBHOTO TPEYTOJIbHUKA, B PELIEHUM FEOMETPUUECKUX 3a1au.
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Onpenenars napajuleJbHOCTb MPSAMBIX C NOMOUIbIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKYIIasl.
Onpenenars napaielbHOCTh IPSMBIX C IOMOLIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHON MpPSIMOM 10
TOYEK JPYTrOU IPSMOM.

Pemrare 3agaun Ha kieTyaToil Oymare.

[TpoBOANTH BBIYMCIICHUSI U HAXOIUTHh YHCIOBBIE U OYKBEHHBIC 3HAYECHUS YIIIOB B T€OMETPUYECKHUX
3a/la4yax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOI'OYIOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECCUCHUH ABYX MapauIeIbHBIX MPSMBIX CeKyllel. Pemare npakTuueckue 3aaa4u
Ha HaXOKJICHHUE YIJIOB.

Brnanerp MOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPENeNsiTh OHUCCEKTPHCY yIiia |
CEPEIMHHBIN NTEPIIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

@OopMyJIMpOBATH ONPEICICHUST OKPY)KHOCTH H Kpyra, XOpAbl M JHAMETPAa OKPYKHOCTH,
II0JIb30BATHCSI UX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOKCTBA IIPU PELICHHUH 3a1a4.

Biagete moHATHEM ONMCAHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETh HAaxOJIWUTh €€ IIEHTP.
[Tonb3oBarbes (pakTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKe, U
0 TOM, 4YTO CE€PEIUHHBIC TEPIIEHIUKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.

BiageTs noHsATHEM KacaTeIbHON K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOU O MEPIEHIUKYISIPHOCTH
KacaTeJIbHOW U paanyca, MPOBEAEHHOTO K TOUKE KacaHHsI.

[Tonp30BaThbCsl MPOCTEMIIMMHM T'€OMETPUYECKMMH HEPAaBEHCTBAMH, MOHMMATh UX INPaKTUYECKHU
CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS € MTOMOIIBIO [IUPKYJIS U JTMHENKH.

K koHniy o6ydyenus B 8 kiiacce oOydaromuiics MoyquT ClEAYyIONUe IPeIMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, II0OJIb30BATHCSA UX CBOMCTBAMU
IIPU PELICHUN T€OMETPUUECKUX 3aad.

ITpuMeHATH CBOIMCTBA TOUKH MEPECEUEHUs] MEIMaH TPEYTrOJIbHUKA (LIEHTpa Macc) B pellIeHUH 3aad.

Brnaners moHsTHEM cpeAHEH JIMHUM TPEYrojbHUKAa W Tpaleluy, NPUMEHATh MX CBOMCTBAa IpU
peleHnH reomeTpudeckux 3aznad. [lonpzoBarbes Teopemoit Paneca U TEOPEMON O NMPONOPIHOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS PEIIEHUs PaKTUUECKUX 3a/a4.

[TpuMeHATh NpU3HAKK [10100US TPEYTOIBHUKOB B PEILIEHUH F€OMETPUUYECKHX 3a/1aU.

ITonp3oBaTtbea Teopemoit [ludaropa i pemieHHss T€OMETPUYECKMX M IPAKTUYECKUX 3ajad.
CtpouTh MaTeMaTHUYECKyI0 MOJEIb B IPAKTHYECKUX 3aJayaX, CaMOCTOSTEIbHO JAeiaTh 4YepTex MU
HaXOJIUTh COOTBETCTBYIOIINE JAJIUHBI.

Brnaners NOHATUSAMM CHHYCA, KOCUHYCA U TAaHT€HCA OCTPOIO yIila NPsSMOYTOJIBHOTO TPEYyrojbHHKA.
[Tonp30BaThCs STUMU MOHATHIMU JJIS1 PELICHUS IPAKTUYECKHUX 3a/1a4.

Bbruucnare (pa3nuyHeIMM clloco0aMu) IUIOLIA/b TPEYrOJIbHUKA M IUIOIAAM MHOTOYTOJIbHBIX
¢uryp (monb3ysch, IA€ HEOOXOIUMO, KaJIbKyIATOpoM). IIpUMEHATh MOJydyeHHble YMEHUS B
MPAKTUYECKUX 3a]lauax.

Brnaners MOHATHSAMM BIMCAHHOTO M LIEHTPAIBHOTO YIja, MCIOJIb30BaTh TEOPEMBbI O BIHCAHHBIX
yriax, yriax Mexay XopJamMH (CEeKyIIMMH) M YIie MEeXIy KacaTelbHOM M XOpIOW MpH pelieHUH
reOMETPUYECKUX 3a/a4.

Bnagerp TNOHATHEM ONMCAaHHOTO YETHIPEXYIOJIBHHKA, IPUMEHATh CBOMCTBA OINHUCAHHOIO
YEeTBIPEXYTOJIbHUKA TP PEIICHNUH 33]au.

[IpuMeHsATh MOJyYEeHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTeMAaTHYECKUE MOJENM A 3aj1ad
peaqbHOW JKM3HM M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM TMoao0us u
TPUTOHOMETPHUH (TIOJIB3YSICh, I7I€ HEOOXOIUMO, KAIBKYISATOPOM).

K koHI1y 00yueHus B 9 kjacce oOyqaromuiics MoJIyquT CIeIyIONIIe MPeIMETHbIE Pe3yIbTaThl:



3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOAUTh C WX MOMOIIBIO pa3IHYHBIC
AJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («PELICHUE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTs (¢
MOMOIIBIO KAJBKYJISITOPA) AJTHHBI U YIIIBI I HETAOIWYHBIX 3HAYCHUH.

[Tonmp30oBaTbes (GOpMylIaMu TMPHUBENCHUS W OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKICCTBOM IS
HAXOKJCHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYECKIMH BETHUYNHAMHU.

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB /ISl HAXOXKACHUS PA3IMYHBIX HIIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTOIbHUKOBY ), IPUMEHSATh UX MPH PEIICHIH T€OMETPUIECKUX 3a/ad.

Brnaners moHATHSME TIpeoOpa3oBaHUs NOJO0MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (QHUTYD.
[Tonme30BaThCs CBOMCTBAMU TOAOOHS IPOU3BOJIBHBIX (PUTYP, YMETh BBIYMCIATH [UTMHBI M HAXOJIUTH YTIIbI
y monoOHbIx ¢uryp. IIpumeHATH CBOHCTBa TOAOOHMS B TPAKTHYECKUX 337adaX. YMETh HPUBOAUTH
MIpUMEpPHI MOAOOHBIX (PUTYp B OKPY)KAIOIIEM MUPE.

[Tomp30BaThCs TEOpEMaMH O TIPOU3BEICHUH OTPE3KOB XOPII, O TPOU3BEACHUU OTPE3KOB CEKYIIHNX, O
KBaJpaTe KacaTeJIbHOM.

[Tonme30BaThCs BEKTOpaMH, MOHUMATh WX T€OMETPHUYECKHA M (PU3MUYECKHIA CMBICI, TPUMEHSATh UX B
pelIeHNH TeOMETPHUECKUX B (U3NUECKUX 3amad. [IpUMEHATh CKaJspHOE NMPOM3BEICHUE BEKTOPOB IS
HAXOXXJICHHS JUTUH H YTIIOB.

[Tomp30BaThCs METOOM KOOPAWHAT HA IJIOCKOCTH, MPUMEHSTH €r0 B PEIICHUU T€OMETPUICCKUX H
MPAKTUYECKUX 3a/1a4.

Bnamerp TOHATHUSMH TPAaBHIBHOTO MHOTOYIOJIBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI JIyTH
OKPY)XKHOCTH ¥ paJIMaHHON MephI yIiia, YMETh BBIYHCIATH IUIOIIAIbh Kpyra W ero vacrteil. [IpuMmeHsTh
MOJIyY€HHBIE YMEHHSI B IPAKTUYECKUX 3aauax.

Haxoautb ocu (MM LEHTPbI) CUMMETPUH (QUTYp, IPUMEHSATH JBUKEHHSI TUIOCKOCTH B MPOCTEHIINX
ClIydasx.

[IpyuMeHsTh MOJydyeHHBIE 3HAHHSA Ha MPAKTUKE — CTPOUTh MAaTeMaTH4YeCKHEe MOJETH Ui 3ajad
peaibHOM JKM3HM U TMPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C TMPUMEHEHHEM TMoJ00us U
TPUTOHOMETPUYECCKUX (PYHKITUHN (TTOJTB3YSCh, TJIe HEOOXO0UMO, KAIbKYISITOPOM).



10

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacce
DJIeKTPOHHbIE
KoJu-Bo Kourpoas, (ungposrbie)
Ne Tema HbIe
4yacosn odpa3oBaTejibHbIE
padoThbI
pecypcsl
[Ipocreiime reoMeTprudecKre bubnuotexa [JOK
1. | guryps! u ux coiicrsa. 3smepenue 14 - https://m.edsoo.ru/7f415e2e
TCOMETPUYCCKHUX BEJIMUUH
bu6moreka [IOK
2. | TpeyrombHuKH 22 1 https://m.edso0.ru/7f415e2¢e
[TapannensHble IpsiMBIE, CyMMa Bu6amorexa [IOK
3. JITIOB TpeyroTbHIKa 14 1 https://m.edsoo.ru/7f415e2e
OKPYKHOCTb H KpyT bu6moreka [IOK
4 re OMETPHYECKHE TIOCTPOCHHS 14 1 https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5. | IloBTOpenue, 0600mEHne 3HaHUHA 4 1 https://m.edsoo.ru/7f415e2e
Bcero: 68 4
8 kiacce
JJIeKTPOHHBbIE
KoJu-Bo Kourpoas, (ungposbie)
Ne Tema HbIe
4acoB oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
bubmuoreka [JOK
1. | YeThIpéXyronpHUKH 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o bubnuoreka [JOK
2. | mpOMOPUHMOHAIIBHBIX OTPE3KAX, 15 1 https://m.edsoo.ru/7f417e18
OA00OHBIE TPEYTOJIbHUKH
IImomans. HaxoxxneHnue miomaaei bu6mmoreka [JOK
3. | TpeYroJabHUKOB U MHOTOYTOJIBHBIX 14 1 https://m.edso0.ru/7f417e18
¢uryp. Ilnomann nogo6HbIX GUryp
bu6mmoreka [JOK
Teopema [Tudaropa u Hauana _
4. pHIOHOMETpHH 10 1 https://m.edsoo.ru/7f417e18
e BuGorea 10K
5 | Kacarenbbe K OKPYKHOCTH. 13 1 https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEHN
6. | [loBropenue, 06001IeHNE 3HAHUI 4 1 bu6mmoreka [JOK



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

Bcero: 68 6
9 kiacc
DJIeKTPOHHbIE
Koa-Bo Kontpos (uu¢pposrIe)
Ne Tema Hble
4yacoB odpa3oBaTejibHbIE
padoTsl
pecypcsl
Tpuronomerpus. Teopemsl bubnuoreka [IOK
1. | KOCHHYCOB M CHHYCOB. Perienue 16 1 https://m.edsoo.ru/7f41al2c
TPEYTrOJBHUKOB
[IpeoOpa3oBanue mogo0us. bubnuoreka [JOK
2. | Merpuyeckue COOTHOIIEHHS B 10 1 https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bu6moreka [IOK
3. | BekTopsl 12 1 https://m.edsoo.ru/7f41al2c
JlexapTOBBI KOOpAMHATHI HA bubmorexa OK
4 ockocTi 9 1 https://m.edsoo.ru/7f41al2c
[IpaBuiabHBIE MHOTOYTOJTBHUKH. bubnuorexa [JOK
S. | JlmiHa OKpyXHOCTH M ILIOIIA/b 8 - https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue miomaaei
bu6moreka [IOK
6. | JBHXKeHUs IUIOCKOCTH 6 - https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 2 BH6H_HOTeKa HOK
I p— https://m.edsoo.ru/7f41al2c
Bcero: 68 6

MopnucaH: MepeBeneHuesa OkcaHa
AnekcaHapoBHa

MepeBeaEHL: .o arerer o=eor

Cwumdepononbckoro paiioHa

eBa OKcaHa Lo e

AnekcaHapoBHa,

AnekcaHg PO Sorosame: s omsepmaaosror

BHa

[OKyMEHT CBOei yaoCcToBEpAIoLLEN
noanucbIo

MecTtononoxeHue: Cumdepononbekuin
paiioH, c. XXypaBnéska, yn. Mupa 15-A
[ara: 2023.10.09 09:08:40+03'00"
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