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INOSICHUTEJBbHAS 3AIIUCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3/eiOB IIKOJIBHOM MAaTEMAaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUM Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enpt0 U3y4eHus reOMETPUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHnn Kak MaTeMaTHUECKUX, TaK U MPAKTHYECKHX 3a/1a4, BCTPEYAIOIINXCS B PEaTbHOM KU3HH.
OOyyaromuiics JT0JKE€H HAy4dUTbCsl ONpPEAETUTh F€OMETPUYECKYI0 (Urypy, OomucaTh CIOBaMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IIONIA/lb 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOX0UMYIO
JUIMHY OITOBOJIOKOHHOTO KabOelns wiu TpeOdyeMble pa3Mephbl Tapaxka Jyuisi aBTOMOOWIIA. DTOMY
COOTBETCTBYET BTOpAasi, BEIYMCIUTEIbHAS JIMHUS B M3YYeHHH TreoMeTpuu. [Ipu pemeHnn 3amad
MPaKTUYECKOr0 XapakTepa 00yJaroluiics YYUTCS CTPOUTh MaTeMAaTUYECKUE MOJIENIN peallbHBbIX
KU3HEHHBIX CHUTYaIlud, TPOBOJUTH BBIYHCICHHUS M OICHUBATH aJCKBATHOCTH ITOJTYYEHHOTO
pe3ynbrarta.

KpaiiHe BaXHO MOJUEPKUBATH CBS3U TEOMETPUH C JPYTHUMH YYCOHBIMHU TpeIMeTaMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENCICHHUS  TEOMETPUYCCKUX (QUTyp H  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBS3U Hauboliee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpusy» BKIIOYAET CICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha uzydyenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 gacos (2
yaca B He/el), B 8 kiacce — 68 yacoB (2 yaca B Henenwo), B 9 kitacce — 68 yacoB (2 4Jaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnabie nonstus reomerpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yrou. Buuasl yrios.
Beprukanbaele UM CcMexHbIE yriabl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamenpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C TOMOLIBIO IUPKYJIA U TMHEWKH. TpeyronbHuk. BeicoTa, Meauana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKK paBHOOEAPEHHOTO TpeyrojpHuka. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJIBHOIO TpPEYrOJIbHUKA,
MpOBEACHHON K rumoTeHy3e. lIpu3Haku paBeHCTBa MNpPSAMOYrOJIBHBIX TPEYrOJIbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHasL.

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria W CepeAMHHBIA TEPHNEHIUKYISIP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M Kpyr, XOpJa M JuaMeTp, UX CBOWCTBAa. B3amMHOe pacmoJiokeHue
OKpyKHOCTH 1 npsiMo. KacarenpHas 1 cexymas K OKpy>KkHOCTH. OKpYyKHOCTb, BIIUCAHHAS B YTOJI.
BrnincanHas u onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe Ciydau
napajuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJapar), WX IpHU3HAKU U CBOMCTBa. Tpamerus,
paBHOOOKas Tpameuus, e€ cBOWCTBa U npu3Haku. [IpsmMoyronbpHas Tpanenus.

Meton ynBoenus menuanbl. LlentpanbHas cummerpus. Teopema Daneca U TeopeMa o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue noaoOUs MPHU PEHICHUH MTPAKTHYECKUX 3aa4.

CpoiicTBa momaaei reomerpuueckux ¢uryp. @opmynbl Uil TUIOMIAANA TPEYrOJIbHHKA,
napasuenorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIa e NoJ0OHBIX QuUryp.

Brruucnenue niomnianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. I[lpumenenune Teopems [udaropa npu perieHnn NpakTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BriucanHble M LEHTpalbHBIE YIJIBI, YTOJI MEXJy KacaTeNbHOW W XOPJOH. YT MeXay
XOpJIaMH U CeKyIIMMU. BrincanHble U onMcaHHbIe YeTIPEXYToIbHUKY. B3anMHOe pacnosioxkeHue
IBYX OKpyxHOcTel. Kacanue okpyxxHocteil. O0mme kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC



Cunyc, xocunyc, TanreHc yriaos oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nompoous. [logo6me cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPbI, IPOTHUBOIOJIOMKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpaluu Haj
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXO0KICHUS IJIMH U YTJIOB.

JlexapTOoBbl KOOPJIMHATBI Ha IIJIOCKOCTH. YPaBHEHUS TMpPsMOM U OKPY)KHOCTH B
KOOpJMHATaX, epecevyeHrne OKPYKHOCTEH U NpsAMBIX. MeTo1 KOOpJMHAT U €ro IPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[THHA OKpYKHOCTHU. ['pajiycHas u paavraHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Inomaap kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHUs IJIOCKOCTU U BHYTPEHHHUE CUMMETPHUH (PUTYp (37I€eMEHTapHBIE MTPEICTABICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUSA TMporpamMmbl yueOHOTO Kypca «['eomeTrpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCIOJIb30BAHUIO ATHX JOCTHKCHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTaBICHUEM O MAaTeMAaTHYEeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHMS PAa3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPaXAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HH JIJIS1 YCIIENTHOHN Mpo(deCcCHOHATBHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM WHIMBUIYAJTbHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCY)KICHUH, YMEHHIO BUACTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NIPHUPOABI M 0OIIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH KakK c(depbl 4YeOBEUECKOW EATEebHOCTH, JTaloB €€ pa3BUTHSA U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIeIOBATEILCKOM NESITEILHOCTH;

6) pusuveckoe BocnuTanue, GOpMHUPOBaAHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOIO
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECaX CBOETO 3/10POBbs, BEICHUS
310pOBOTO 00pa3a *KU3HU (3J0pOBOE MUTAHHE, COANIAHCUPOBAHHBIN PEKUM 3aHSATHI M OTIbIXA,
perynspHas (pu3nueckas aKTHBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHWM U pelieHus 3ajgad B 00NacTH
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TNOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUH JIJIsI OKpY’KaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMble DPELICHUS U JIEHCTBUS,
(GbopMynupoBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
ITo3naBaTenbHbIE yHHBepcalbHbIe YyueOHbIe 1eliCTBUSA

ba3oBble joruyeckue a1eicTBUsA:

® BBIIBIATh W XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHUYECKHX OOBEKTOB,
TOHSATHN, OTHONICHUHA MEXIy TOHATUSIMH, (OPMYIUPOBATH OMPEACTCHUS TOHSATHMH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINKA, OCHOBAHUS JJIs1 0000IIECHHS 1
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

® BOCIPUHHUMATbH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONECHUAX M YTBEPXKICHUSX, NpeAsiaraTb KPUTEPUU MJIsi BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX W HHJYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSIMbIE U OT MIPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECJOXKHBIE JI0Ka3aTeabCTBAa MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATD
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cHoco0 pemieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAaMOCTOSTENIEHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE;

® [POBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIaHY HECIIOKHBIN 3KCIEPUMEHT,
HEOOJBII0Ee UCCIEI0BAaHKE IO YCTAHOBIEHUIO 0COOEHHOCTEH MaTeMaTHIECKOT0 00BEKTa,
3aBHUCHUMOCTEH 0OBEKTOB MEX Iy CO0OI;



CaMOCTOSITENIEHO (POPMYITHPOBATH OOOOIICHUS 1 BBIBOBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, WCCIEAOBAHUS, OIICHUBATH JOCTOBEPHOCTh IOJYYCHHBIX PE3yJbTaTOB,
BBIBOJOB ¥ 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOXHOE PA3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATH MTPEAMIOTIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3WPOBATh M HMHTEPIPETUPOBATH WH(pOpMAaImio
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (HOpMY INpescTaBleHUss HHGOPMALMK U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi U ©X KOMOWHALUSAMY;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, HPEUIOKEHHBIM YUUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENIBLHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIHUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHUSAMH M ICIISIMH
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHHs 3a7aud, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelaeMoi 3a1a4uM, BHICKAa3bIBAaTh HJIEH, HAllEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJEHUS C CYKICHUSIMH IPYTUX YYaCTHUKOB JUaiora, oOHapyKUBaTh pa3Iuiue U
CXOACTBO TO3MIMHA, B KOPpPEeKTHOH Qopme GopMylIupoBaTh pa3HOTJIacHsi, CBOU
BO3paXKECHHUS;

MIPE/ICTaBIATh PE3YNbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTAa, UCCIIEeOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHUS C y4ETOM 3ajad MpE3CHTAlUH U
0COOEHHOCTEH ayIuTOPUU;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHAUBHIYaIbHON pabOThHI IpH
pelIeHny y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpenensaTh BUIbI paboT, JOroBapuBaThCs, 00CYXKIaTh MPOLECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNMNOBBIX (hopMax paboTsl (0OCykaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U IPYTHE), BBIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH CBOM JCHCTBUS
C IpYTMMH YJI€HaMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaa B OOIIHUI1 MPOIYKT IO
KpUTEpUsM, cHopMyIMpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasitTuBHbIe YHMBepCcaJIbHbIC y4eOHbIe NeliCcTBUSA

Camoopranm3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BBIOMpaTh Ccroco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIEHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



® BJAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA IpOIecca M pe3ysibTaTa PerieHHs
MaTeMaTUYEeCKOM 3a1a4Hu;

® [pEeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIBHOCTU MOCTABICHHON LIEIH U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K koHmy oOydyenuss B 7 kJjacce oOOydalOIIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3ynbTaThI:

Pacrio3naBate uW3ydeHHBIE TE€OMETPHYECKHE (DUTYpPBI, ONpEenesITh HX B3aUMHOE
pacrosioKeHue, n300paxkaTb TeOMETpUUYECKUE GUTYPHI, BBITIOIHATH YEPTEKH IO YCIOBHUIO 3a/1a4H.
N3mepsaTe nuHEHHBIE W YIIIOBBIC BEJIMYMHBI. Pemarh 3aaun Ha BBIYHCICHUE JUTHH OTPE3KOB U
BEJINYUH yTJIOB.

Jlenath TpyOyI0 OIIEHKY JMHEHHBIX W YIJIOBBIX BEJTUYUH MPEIMETOB B PEaTbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTs pazmMepsl 3TUX 0OBEKTOB TIO MOPSIKY BETHUYUHBI.

CTpouTh 4epTekKH K TEOMETPUUECKUM 3a]a9aM.

[Tonp30BaThCcsi TpU3HAKAMH DPABEHCTBA TPEYrOJbHHUKOB, WCIOJIB30BAaTh MPHU3HAKK U
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB IIPHU PEIICHUH 3a]1a4.

[IpoBOIUTH TIOTHYECKHE PACCYKACHUS C UCTIOJIHF30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb3oBaThcsi TpHU3HAKAaMU PaBEHCTBA MPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSMOYrOJIbHOTO TPEYrojbHUKA, B PEHICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pematp 3agaun Ha kieT4yaToi Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUThb YHUCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIIIOB B
reOMEeTPUUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX MIPU MEPECEUCHHUH ABYX apauIeTbHBIX MPSAMBIX ceKyieil. PemaTp
MPAKTUYECKUE 3a/1a4 Ha HAXO0XJACHUE YIIIOB.

Brnagets nmoHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpeAeNsTh OMCCEKTPUCY yria
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

DopMyIHpOBaTh OMPEACNCHUsI OKPYKHOCTH M Kpyra, XOpJbl M TuaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA MPU PEIICHHUH 3a]au.

Bragete moHATHEM ONMUCAHHOW OKOJIO TPEYrOJIbHHKA OKPYXHOCTH, YMETh HaXOAUTh €&
uentp. Ilonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, U O TOM, YTO CEpPEAUHHBbIE MEPHEHIUKYISPHl K CTOPOHAM TpPEYroJbHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagete mnoHsATHEM KacaTe€IbHOM K OKPY)KHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePHEHIUKYIISIPHOCTU KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KaCAHMUSI.

[Tonp30BaThcsi MPOCTEHIIMMU T€OMETPUUYECKMMH HEpPABEHCTBaMH, [OHUMATh HX
MPAKTUYECKUIA CMBICIL.



[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C TTOMOILBIO IIUPKYJIIS U JTMHEHKHU.

K xonHmy oOydenus B 8 kJjacce oOyJarommuiics TOMYYHT CICAYIONUE IPEAMETHBIC
pe3yJabTaThl:

Pacnio3naBath OCHOBHBIE BHJIbI UYETHIPEXYTOJBHUKOB, MX D3JEMEHTHI, MOJB30BaThCS HX
CBOMCTBAMM MPHU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TIEPECEUCHUs] MEIMaH TPEYroJibHUKa (LIEHTpa Macc) B
pelIeHnH 3aau.

Branets nonsitTueM cpefHei JIMHUM TPEYroJabHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IIpY pElIeHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemont daseca M TeopemMou 0O
MPOTNIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS PEHICHUS MPAKTUUECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MTOJ00HUS TPEYTOJIHLHIUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonws3oBatbes Teopemoit [Tudaropa st peneHus reoMeTpUUEeCKUX U TPAKTUYECKUX 3a/1a4.
CtpouTh MaTeMaTUYECKYIO MOJIETh B MPAKTHYECKUX 3a/1a4ax, CAMOCTOSITEIIBHO JIeNaTh YePTEXK U
HAax0JIUTh COOTBETCTBYIOIINE JTUHEI.

Brnanets moHSATHSIMU CHHYCAa, KOCHHYCAa M TaHT€HCAa OCTPOTO yria MpsSMOYroJIbHOTO
TpeyroiabHuKa. [1071630BaThCs STUMH MOHATHSIME JIJIs1 PEIICHUS TMPAKTUISCKUX 3a1ad.

Beruucnsate  (paznuyHBIMH - criocOOaMM) — IJIOMIAAL  TPEYroJbHUKA W TIJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJB3ysACh, TJ€¢ HEOOXOaUMO, KaubKymsiTopoMm). [lpumeHsaTs
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

BrnageTts MOHATHSMH BIIMCAaHHOTO M IEHTPAIBHOTO VIjla, HWCIOJIh30BaTh TEOPEMBI O
BIHMCAHHBIX YTJIaX, yIiaxX MEXIy X0opJIaMH (CEeKYIIIUMHM) U YTIIe MK Ty KacaTeIbHON U XOPI0H pur
pELICeHUH TeOMETPUUECKUX 3a/1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYTOJIbHUKA MPH PEIICHUH 3a]1a4.

[IpuMeHsTh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MAaT€MaTUYECKUE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C MPUMEHEHHEM MO00us
U TPUTOHOMETPHUH (TOJIB3YACh, IIe HE0OX0IUMO, KaJbKYISATOPOM).

K xonmy obOydenus B 9 kJjacce oOydaromuiics NOJYYUT CIEAYIOIIUME IPEAMETHBIC
pEe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE GYHKIIMH OCTPBIX YIIIOB, HAXOUTH C X IIOMOIIIBIO Pa3InyHbIe
AJIEMEHTHI MIPSIMOYTOJLHOTO TPEYroJIbHUKA («PElIeHUE MPSIMOYrOJIbHBIX TPEYTOJIbHUKOBY).
Haxoauthb (¢ moOMONIbIO KaNbKYISTOPA) ATUHBL U YIJIBI JJIs1 HETAOIMYHBIX 3HAYCHHH.

[Tonb3oBatbest hopMynaMu MPUBEIEHUS K OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOIIEHUN MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCHHYCOB JUIsl HAXOXICHUS PA3IUYHBIX JIEMEHTOB
TPEYroJibHUKA («peIlIeHHue TPEyroJbHUKOBY), MPUMEHITh MX IPU PEUICHUU T€OMETPUUYECKHX
3a/ad.

Brnanets nousaTHsAMH MpeoOpa3oBaHus NOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX
¢uryp. [Tonp30BaThCs cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HaXOJHUTh YIIbl y oA00HBIX (uryp. [IpuMensaTs cBolicTBa MoI00Ms B MPAKTUYECKUX 3a7adax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCst TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOPJH, O MPOU3BEACHHH OTPE3KOB
CEKYILHX, O KBaJIpaTe KacaTeabHOM.

[Tonp3oBaThcsi BEKTOpamMH, MOHUMATh WX TEOMETPUUECKUH U (UIUYECKUH CMBICIH,
MPUMEHSITh UX B PEHICHHH TEOMETPUYECKUX U (u3ndeckux 3amad. [IpuMeHsTh CKalspHOE
MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.



[lonb3oBaTbcsi METOJOM KOOpAMHAT HA IJIOCKOCTH, IPUMEHSATh €ro B pEHICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 33/]au.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHHMKA, JIMHBI OKPYKHOCTH, JUIMHBI Iyr'd
OKPY)KHOCTUM M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMeHATh NOTy4YEHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomuts ocu (miamM UEHTpPhl) CUMMETPUU (PUrYp, NPUMEHSTHh IABM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyuMeHATh MoJlydeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJETH JUIs
3aJ1a4 peajibHOM KU3HU U IPOBOAUTH COOTBETCTBYIOLINE BHIYMCICHHSI C IPUMEHEHUEM I10100UsI
U TPUTOHOMETPUUYECKUX (PYHKIUH (TOIb3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
Konrpoasubie | IIpakTnuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
I -
el I
' P https://m.edsoo.ru/7f415e2e
F€OMETPUUECKUX BEJIUYUH
bu6moteka [IOK
2 T 22 1
PEYTOIIBHIIEH https://m.edsoo.ru/7f415e2e
[TapannenpHbIE NPSIMBIE, CyMMa YIJIOB bubnuotexa [JOK
3 14 1
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. ['eomeTpuueckue 14 1 bubnuoreka [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
5 IT 0006 i 4 1
OBTOPCHIE, ODOBIICHHE SHAHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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8 KJIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (PPOBbIE)
Konrpoasubie | IIpakTnuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
bu6mmoreka [IOK
1 4 & 12 1
CTRIPEXYTONBHAKA https://m.edsoo.ru/7f417e18
2 | oporommonammmx ompenan 15 1 buGorera LIOK
POToPH P ’ https://m.edsoo.ru/7f417e18
0JA00HbBIE TPEYTOJIbHUKH
3 | mpesrommnson nmororommm 14 1 brGmiorera LIOK
peyr T https://m.edsoo.ru/7f417e18
¢buryp. [Inomaau nogo6HbIX GuUryp
4 Teopema IIudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuorexa [JOK
KacarenbHblie kK OkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6moreka [IOK
6 II 606 i 4 1
OBTOPCHHUE, ODODIICHIE SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0

I[TPOTPAMME



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

9 KJIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. PelieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo0 oust.
2| Mempuseerne coomnomerma 10 1 bGmnoexa LIOK
P https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
bu6mmoreka [IOK
B 12 1
3 SITOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 Bubnuorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
] l(;[paBI/IJIZISLIe MHOZO}’;"OJ‘ILHI/IK:I. Hnuna . BuGmorexa LIOK
KPYAGIOCTH H TOM Hf’ pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
5 1 . 5 bu6moreka [IOK
BIDKCHHSI TNTIOCKOCTH
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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