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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OQUH M3 OCHOBHBIX pa3/eioOB LIKOJIBHOM MAaTEMaTHKH, UMEIOIIUNA CBOEH
LENbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30oBaHus 3aK/II0YAETCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydaroluics TOJKEH HAayYMTbCS OIPENEeNUTh T'€OMETpPUYECKYI0 (Urypy, OmMcarhb
CIIOBaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccUUTaTh
HEOOXOMMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIIUTENIbHASA JIMHUS B U3y4YEHUU T'€OMETPHH.
[Ipn pemennn 3agad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHTYAllHHd, IPOBOJUTH BBIYHCICHUS U
OIICHUBATh aJIEKBaTHOCTb MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO MOJUEPKUBATH CBS3U TEOMETPUH C JPYTUMH YYCOHBIMHU TpeIMeTaMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENICICHHUS TEOMETPUYCCKUX (QHUIryp H©  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUHN B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CICAYIONIME OCHOBHBIE Pa3JeNibl COJCPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BETUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

7 KJIIACC

Hauvanbnubie monarus reomerpuu. Touka, mpsiMas, OTPe30K, Jiyd. Yros. Buuabl yrios.
Beprukanbaele UM cMexHbIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamenpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpr. [Ipumepbl cumMeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCcCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuka. [IpusHaku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajlieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TPEYTrOJIbHUKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Hakum paBeHCTBA MNPSIMOYIOJbHBIX TpPEYTOJBHHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

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

I'eomeTpuueckoe MecTo To4eK. buccekTpuca yriia M CEpeJUHHBIN NEPIEHIUKYISP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M Kpyr, XOpJa M JuaMeTp, UX CBOWCTBa. B3auMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsMmoil. KacarenbHasi U cekyiiass K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroi. BnivcanHas n onMcaHHas OKPYKHOCTH TPEYrOJIbHUKA.

8 KUIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajyuieorpaMmoB (MpsSMOYTOJIBHUK, POMO, KBaJpar), WX NpHU3HAKU U CBOMCTBa. Tpamerus,
paBHOOOKas Tpameuus, e€ cBolcTBa U npusHaku. [IpsmoyroiabsHas Tpamnenus.

Meton ynBoenuss menuanbl. Llentpanbnas cummerpus. Teopema Daneca U TeopeMa o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

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

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku nmogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUs P PELICHUH MTPAKTHUYECKUX 3aa4.

CpoiicTBa momaaei reomerpudeckux (uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHHKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE TUI0IIa e NoJ0OHBIX (GuUryp.

Beruucnenue miomniaeit TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa nmpu pemeHud HTPaKTUYECKUX
3ajau.

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

BrincanHble M LEHTpaibHbIE YIJIBI, YTOJ MEXIY KacaTelbHOM M XOpAOW. YTIBI MEXAY
XOpJlaMM ¥ CeKyIMMH. BrucaHHble W ONUCaHHBIE YETBIPEXYrOJbHUKH. B3aumuHoe
pacrioynio)keHue JByX OKpyxHocTed. Kacanume okpyxnocreid. OOmme KacarenbHble K JBYM
OKPYXHOCTSIM.



9 KJIACC

Cunyc, xocunyc, TaHreHc yriaoB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcoB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne mompoowus. [TogoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pon3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O MMPOU3BEIACHUU OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeJIbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpald Hajl
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, MPUMEHEHUE JIIsl HAXO0KICHUS JIJIUH U YTIJIOB.

JlexapTOBbl KOOPJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsMOM U OKPY)KHOCTH B
KOOpJIMHATaX, epeceuyeHrne OKPYKHOCTEH U NpsAMBIX. MeTo1 KOOpJMHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[THA OKpYXKHOCTHU. ['paiycHas u paavaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpy:kHOCTeH. [Imomaas kpyra, ceKTopa, CerMeHTa.

JIBUKEeHMS TJIOCKOCTU U BHYTPEHHHUE CUMMETPUH QUTyp (371eMEHTapHbIe MpeACTaBIEHuUs).
[TapannensHbiii neperoc. [ToBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS IMPOrpaMMbl y4deOHOro Kypca «l'eomeTpus»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MpOSIBIIGHUEM HHTEepeca K TMPOLIJIOMY M HACTOSIIEMY POCCHICKONl MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTH)KEHHUSIM DPOCCHUHCKHX MaTeMaTUKOB U POCCHUNUCKOMN
MaTeMaTHYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B IPYTHX HAyKaX U MPHUKIATHBIX
chepax;

2) rpa:xkaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHWHA M pealu3allid ero IMpas,
MPEJICTaBJICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEyp T'Pa)xJAaHCKOro oOuiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCY)KJIEHHIO JTUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHKEHHIA
HayKH, 0CO3HAHHEM BXKHOCTH MOPATFHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTHUBHOE y4YacTHE B PEIICHHH IMPAKTUYECKHX 3aJad MaTeMaTH4YeCKOU
HaIMpPaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MATEMAaTHUYECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHATBHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIMBUAYAIbHONW TpaeKTOpUU OOpa3oBaHUS W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTH4YeCKOe BOCIIUTAHME:



CMOCOOHOCTBIO K SMOLMOHATBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PELICHUHN, PACCYKJICHH, YMEHHIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpUEHTAIlEe! B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX IpEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJIOBEKa, IPUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YEeCKOH HayKu Kak c(epbl 4eloBEUeCKON MESTEeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU U MaTEMaTHUECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHHWA MHUpPA, OBJIAJEHUEM [POCTEHIIMMU HaBbIKAMU
HCCIIEI0BATENIbCKON JESITEIbHOCTH;

6) ¢usnueckoe BocnuTtanue, (OpMHpPOBaAHME  KYJIbTYPbl  310POBbS U
3MOLMOHAJIBHOIO $JIaronoIy4us:

FOTOBHOCTBbIO MPHUMEHATh MAaT€MaTHYeCKHEe 3HaHUS B MHTEpPEcax CBOEro 3/0pOBbs,
BEJICHUS 3I0pPOBOr0 00pa3a >KHU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryiaspHas (usnueckas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuwu,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlell Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pelieHus 3agad B o0nactu
COXPAaHHOCTH OKpY)KAIoIlel cpeabl, IUIAaHUPOBAHMSI MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpYKaIoLIel cpeibl, 0CO3HAaHUEM TJI00ATbHOTO XapakTepa SKOJIOTHYECKHUX
mpoOJIeM 1 TyTel UX PelIeHNS,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSM CONUAIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JIGHCTBUSM B YCJIOBHSIX HEONPEIECIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AESTeNbHOCTb, B TOM YHCJIE YMEHHE YUUThCS Y APYTUX
JoJiel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3
OTIbITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4Kcie (GOpMYIHPOBATH UIACH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SIBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, 0CO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
NnercTBUs, GOPMYITHPOBATH U OLIECHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTebHBbIE YHHBepcaAJbHbIE YieOHbIE el CTBUSA

ba3zoBble Joruueckue aeMcTBUA:
® BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHWN MEXAY TMOHSATUSAMHU, (OPMYIHPOBATH OMpEAENeHUS TOHSATUH,
yCTaHABIUBATh CYIECTBEHHBIN MPU3HAK Ki1accu(UKau, OCHOBaHUS 7151 0000IIeHUS U
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;
® BOCIPHUHHUMATH, (HOPMYTUPOBATh M TMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpHUIaTeNbHbIE, MHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIC,



BBISIBJIATh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAONIONCHHMAX M YTBEPXKICHHSX, NpeAjaraTb KPUTEPUU ISl BBIABICHHSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeTIaTh BBIBOJABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3duparp 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHM (IIPSIMbIE M OT IPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITENIFHO HECIOXKHBIE J0Ka3aTeIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTPaMBaTh apryMEHTALUIO, IPUBOJUTH NMPUMEPHI U KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHMUS,

BBIOMpATh CMOCO0 pemeHus ydeOHOH 3amaun (CpaBHHMBATh HECKOJIBKO BAapHAHTOB
pelieHus, BbIONpaTh HanboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKue AeiCTBUS.

WCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIICMOBATCIbCKHA ~ WHCTPYMEHT  TO3HAHWUS,
(hopMyIMpOBaTh BOMPOCH], (GUKCUPYIONINE TPOTHBOPEUHE, MTPOOIIEMY, CAMOCTOSITEIIHHO
YCTaHaBJ'II/IBaTI) HCKOMOE€ U JaHHOC, q)OpMI/IpOBaTB FI/IHOT€3y, apFYMeHTI/IpOBaTB CBOHO
IIO3HUIINIO, MHCHHUC,

MPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY IUIaHYy HECIIOXKHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE HWCCIICIOBAaHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOO0H;

CaMOCTOSTENPHO  (opMynupoBaTh 00O0OIIEHHMST W  BBIBOJBI IO  pe3yJbTaTaM
MPOBEIEHHOTO HAOJIIOJICHUS, WCCICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOrHO3UPOBATH BO3MOKHOE PA3BHTHE IPOIIECCa, a TAKIKE BBIJIBUTATh MPEATOI0KCHUS
0 €ro Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh M U30BITOYHOCTh HH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO
Pa3IMYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (HOpMY MpejcTaBlieHuss HHGOPMALMU U WUTIOCTPUPOBATH pelllaeMble 3a/1a4uu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIMM 10 KPUTEPHUSIM, MPEUIOKCHHBIM YUYUTEIEM HIIN
chOopMyTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBUS:

BOCIIPUHMMATh U (OPMYIUPOBATH CYXKJEHUS B COOTBETCTBUM C YCIOBHUAMHU U LEISAMU
oOmieHus, SICHO, TOYHO, TPaMOTHO BBIPaXKaTb CBOI TOYKY 3pEHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs 10 XOJy PELICHMs 3ajaud, KOMMEHTHPOBATh
IIOJIyYEHHBIN pE3yIbTaT;

B X0JIe 00CYX/IE€HHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYX1aeMOi TeMbl, POOIEMBI,
pelaeMon 3a1a4yM, BBICKA3bIBaTh MJIEH, HALIEJICHHBIE HA MIOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXXJICHHS C CY)KICHHUAMHU JPYIMX YYaCTHMKOB JHajiora, 0OHapyKUBaTh pa3inyue
U CXOJCTBO TMO3UIMHA, B KOPPEKTHOH ¢opme (opMyarpoBaTh pa3HOTIACUs, CBOH
BO3PaXXKCHMUS;



HpeI[CTaBJIHTB pe3yJILTaTBI peIHeHI/ISI 3aJa4u, 3KCHepI/IMeHTa, HUCCIICAOBAaHUA, HpOeKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3a/ad TNpEe3eHTAlud |
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh M UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHAMBHIYAIILHON pabOTHI MIpH
peHIeHI/II/I y‘IC6HI)IX MaTEMaTHYCCKUX 3a1a4,

HpI/IHI/IMaTI) IcJiIb COBMCCTHOP’I JACATCIIbHOCTH, HJIaHI/IpOBaTI) OpFaHI/I3aHI/IIO COBMeCTHOﬁ
paboThI, pacipeaessaTh BUIbI pabOT, JOrOBapUBaTLCS, 0OCYXKIATh MPOIECC U PE3YIIbTAT
paboThI, 00001IaTH MHCHHSI HECKOJIBKUX JTFO/ICH;

y4acTBOBAThH B I'PYIIOBBIX (opMax paboThl (00Cyx)aeHusi, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTUE), BBIIOJHITH CBOIO YacTh PAOOTHI M KOOPAUHUPOBATH CBOM JACHCTBUS
[} I[pyrI/IMI/I YJICHAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOCTO BKJIaJa B 06HIHI>1 HpOIIYKT
10 KPUTEPUSAM, CPOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranuszaums:

CaMOCTOSITEJIBHO COCTABJISITh IIJIaH, AJITOPUTM pEIIeHHs 3ajaud (WIM €ero 4acTh),
BBIOMpATh CIOCOO pelleHuss € Y4€TOM HMEIOLIUXCA PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM
HOBOM HHpOpMaLIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHbIN HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca M Pe3yiabTaTa pPeleHUs
MaTeMaTUYeCKOH 3a1auHu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPU PEIICHUHU 33J1a4l, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAHIACHHBIX OIMHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTaTa JEATEILHOCTH IMOCTABJICHHOW IICJIM U YCIOBHSM,
OOBSCHATH MPUYMHBI JTOCTHUKEHUS WM HEJTOCTUKEHUS IIeJIU, HAXOAUTh OIMHUOKY, TaBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce oOydarolIMiics NOTYYHUT CIEAYIOIIUE IPEAMETHBIC

PE3yJIbTAThI:

Pacrnio3naBath HU3Y4YCHHBIC T'COMCTPHYICCKUC (bHprBI, OIpeaAc/siTb HUX B3aMMHOC

PAaCIIOJIOKCHHUC, I/I306pa)KaTB TCOMCTPUYCCKUC (I)I/Il"prI, BBIIIOJIHATE YC€PTCKU II0 YCIOBUIO
3aJa4u. I/ISMCpHTB JIMHEHHBIE U YIJIOBBIC BCIIMYHHBI. Pemarp 3agaum Ha BBIYMCIICHHE JJIMH

OTPE3KOB U BCJIMYNH YI'JIOB.

I[e.]'[aTL FPY6yIO OLCHKY JIMHEHHBIX U YIJIOBBIX BCJIIMYHH ITPEAMCTOB B peaanoﬁ KHU3HH,

PasMEpoOB IMPUPOAHBIX 00beKkTOB. Paznmuuath Pa3sMEpPbI ITUX 00BEKTOB IO MOPAAKY BCIIMYNHBI.

CTpOI/ITL YCPTEIKU K TCOMCTPUYICCKUM 3a/lavaM.
ITonp30BaThCs IpU3HaKaMH pPABCHCTBA TPCYIrOJIbHUKOB, HUCIIOJIB30BATh IIPU3HAKHU U

CBOMCTBaA paBHO6C,Z[pCHHLIX TPCYIrOJIbHUKOB IIPpU PCHICHUHU 3a/1a4.

HpOBO,Z[I/ITB JIOTUYCCKUC PACCYKACHUSA C UCIIOJIb30BAHUEM I'COMCTPUYCCKUX TCOPEM.



Ilonp30BaTbCcst INpU3HAKAMU DPABEHCTBA IPSAMOYIOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEIMaHbl, MPOBEAEHHOM K THUIIOTEHY3€ MPSIMOYIOJBHOIO TPEYIrOJbHUKA, B pEIICHUHU
r€OMETPUUYECKHX 3a/1a4.

OmnpenensaTh MapauIeTbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensiTh NapamuieabHOCTh MPSMBIX C TIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSAIMOM JI0 TOYEK JPYroi IpsiMOM.

Pemats 3agaun Ha kieTyaTtoi Oymare.

[IpoBOMUTE BBIYUCIICHUS W HAXOJWTh YHUCIIOBbIC W OYKBCHHBIC 3HAYCHHUS YIIIOB B
FeOMETPUYECKUX  3a7a4aX C  MCHOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPH IEPECEUYECHUU JBYX NapauIeIbHBIX
NPSIMBIX CEKylIel. Pemare mpakTuyeckue 3ajau Ha HaX0KJICHHE YIJIOB.

Brnanerp noHATHEM T€OMETPUYECKOTO MECTA TOUEK. ¥ METh ONPEAEATh OMCCEKTPUCY yria
U CEpEAVHHBINA NEPIIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBATH OINPEACIICHUS] OKPYKHOCTH M Kpyra, XOpJAbl U JUamMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOKWCTBA MTPU PEIICHUH 3a/a4.

Biagete moHsATHEM ONKMCAHHON OKOJIO TPEYrOJIbBHMKA OKPYXHOCTH, YMETh HaXOIUTh €€
ueHtp. Ilonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHHUKA MEPECEKAtOTCs B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBbIE NEPIEHIUKYISIPBl K CTOPOHAM TpPEYTrOJbHHUKA
MEPECEKAIOTCS B OJIHOM TOUKE.

Brmagete noHATMEM KacaTeapHOM K OKPY/KHOCTH, TIOJIb30BaTbCA TEOPEMOM O
MEPIEHUKYIIIPHOCTH KacaTeJIbHOM U painyca, MPOBEIEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbcsi MPOCTEHIIMMU TE€OMETPUYECKMMHM HEpPAaBEHCTBAaMH, [OHHMaThb MX
MPAKTUYECKUI CMBICTT.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MTOMOILBIO [IUPKYIIS U JTUHEHKH.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiics TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pe3ynbTaThl:

Pacno3HaBaTth OCHOBHBIE BHJblI YETBIPEXYIOJIBHUKOB, MX 3JEMEHTHI, IO0JIb30BaThCA HX
CBOWCTBAMM MPU PEIICHUH T'€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOYKHM IMEpeceYeHHs] MeIuaH TpeyrojbHuKa (LEHTpa Macc) B
peuieHuu 3a1ay.

Biagete nonsitueM cpeHel JIMHUM TPEYroJbHUKA M Tpalleluu, IPUMEHATh UX CBOMCTBA
IpU pelIeHur reoMeTrpuyeckux 3anad. llomb3oBarecs Teopemoit dasieca u TEOpeMoOil O
MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX VISl peLIEHUs TPAKTUYECKHUX 3a]1a4.

[IpuMeHsTh NPU3HAKY [T0A00US TPEYTOJILHUKOB B PEIICHUH F€OMETPHUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoii Iludaropa st pemieHuss T€OMETPUYECKUX U MPAKTUYECKUX
3ana4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3a/adyax, CaMOCTOATENIbHO JeNaTh
YepTEX U HAXOIUTh COOTBETCTBYIOLIUE JJINHBI.

Bragete NOHATHSMU CHHYCAa, KOCMHYCAa M TaHI'€HCa OCTPOTO yrja MpsSMOYrOJbHOTO
TpeyronbHuKa. [101630BaThCs 3TUMU NOHATUSIMU 7151 PEILICHUS MPAKTUYECKUX 3a4a4.

Boruncnate  (pa3nuuyHBIMH - clloco0amM) — IJIOMIaAb  TPEYroJbHUKA W IJIOHIAAd
MHOTOYTOJIBHBIX ~ GuUryp (monb3ysch, TJH€ HEOOXOOUMO, KambKynaropoM). IlpumMeHsTh
MOJYy4YEHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagets MOHATHSMU BIOMCAHHOTO M UEHTPAJIBbHOTO YIja, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriIax MEXAy XOopJaaMu (CEeKYIIMMH) U yriie MEeXIy KacaTelbHOW U XOpAOH
IIPU pELICHUH T€OMETPUUECKUX 3a/1ad.



Brnanerp MOHSATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA ONKCAHHOTO
YeTHIPEXYTOJbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHsATH MONy4YEeHHBIC 3HAHUA HA MPAKTHUKE — CTPOUTHh MAaTEMaTHYECKHE MOJENH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPHH (IIOJIB3YSCH, T/I€ HEOOXOAUMO, KAIBKYISATOPOM).

K xonmy oOyueHuss B 9 KJacce OOydarOUIMiiCS TIOJYYUT CIEAYIOIIUE PEIMETHBIC
pe3yJabTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPBHIX YIIIOB, HAaXOAWTh C HUX TOMOIIBIO
pa3NUYHBIE  DJIEMEHTHl  MPSMOYTOJBHOTO  TPEYroJIbHUKA  («peUmIeHHe  MPsIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) JJIMHBI U YIJIbl AJI HETAOJUYHBIX
3HA4YCHMI.

[Tome30BaThbes hopMyliaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
IUTSL HAXOXKIACHUST COOTHOIIEHUH MEXTy TPUTOHOMETPUIECKUMH BEIIMIHHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUTSI HAXOXICHUS PA3JIMYHBIX DJIEMEHTOB
TPEYTOJIbHUKA («pPEIICHWEe TPEYrOJIbHUKOBY), NMPHUMEHATh MX TPH PEIICHHUH T'€OMETPHUECKUX
3azad.

Brnanets moHSATHAMEU MTpeoOpa3oBaHUs 1MOA00MS, COOTBETCTBEHHBIX dJIEMEHTOB IMOTOOHBIX
¢uryp. [lomp30BaThcs CBOHCTBAMHU 1000 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIISTH JTHHBI U
HAXOJUTh YIIIbI ¥ MOJ0OHBIX GuUryp. IIpuMeHsTh cBOICTBAa MOMOOHS B MPAKTHYECKUX 3a7adax.
YMeTb MpHUBOANUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYXKAFOIIEM MHpE.

[lonb3oBaTbesi TeOpeMaMy O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BENEHUU OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcsi BEKTOpamMu, TMOHUMAaTh HMX TE€OMETPUYECKHMA U (U3HYECKHI CMBICI,
IPUMEHATh UX B PELICHUU TIeoMeTpudeckux u ¢usnueckux 3anad. [IpuMeHATH ckamspHoe
IIPOU3BEICHNE BEKTOPOB AJIsl HAXOXKIEHUS JUIMH U YTJIOB.

Ilonp30BaTbcsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHATh €ro B PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3aj1au.

Brnaners NoHATUAMU NPaBUIIBHOTO MHOTOYI'OJIbHMKA, IJIMHBI OKPYKHOCTH, JJIUHBI JyI'H
OKPYXHOCTUM M PaJMaHHOW Mepbl yIJIa, YMETh BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[IpuMeHATh MOJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a/lauax.

Haxonute ocu (MM LEHTPbI) CUMMETpUM (GUryp, IPUMEHATh JABMXKEHHS IUIOCKOCTH B
IPOCTEHUIINX CITydasX.

[IpuMeHATh MOJy4YEeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH JUis
3aJjay peaJbHON XKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETpUYECKUX QyHKIMH (HOJIB3YACH, I HE00X0AUMO, KaIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
HUX CBOUCTBA. M HUEC T'COMCTPHUUYCCKUX
P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE NPSIMBIE, CyMMa yIJIOB 14 1 bubmuorexa [JOK
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eoMmeTprueckue 14 1 bubmuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II 606 i 4 1
OBTOPCLING, ODODICHTS SHARMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



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

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q ¢ 12 1
CTPIPEXYTOMBHIIH https://m.edsoo.ru/7f417e18
MIPOITOPIIMOHAIBHBIX OTPE3KaX, IT HBI
POTODH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
3| mpevtommmnons  amoroyomma gur 14 1 bimorera LIOK
peIr T P https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriicanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHbie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 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

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHHYCOB. PelieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAUHATHI HA TJIOCKOCTH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 ofpymHocm " rmomy;m, Kpyra. g 8 Bubnuorexa LIOK
. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
6 JIBYOKEHUS TIOCKOCTH 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacss JI.C., byty3o B.®., Kagomiies C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»
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