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MHNOACHUTEJIbHASA 3ATIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJIO’)KEHUE, OINUPAETCSI Ha JIOTMYECKYH0, JOKa3aTeNbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O O0ILIEr0o 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11en1pt0 U3ydyeHus reOMETPUH SIBIISIETCSA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydarolmuics TOJDKEH HAayYMTbCS OIPENENUTh T'€OMETPUYECKYI0 (Urypy, Ommcarb
CIIOBAaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccuUTaTh
HEOOXOMMYIO JUTMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIUTENIbHASA JIMHUS B U3yYEHUU T'C€OMETPHM.
[Ipn pemenun 3amad  MPaKTHYECKOTO  XapakTepa OOydYaloUIuiics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHid, IPOBOJUTH BBIYHCICHHUS U
OIICHHUBATh aJIeKBaTHOCTb MOJIyYEHHOTO pe3yJbTaTa.

KpaiiHe BaXHO MOIUYEPKUBATH CBS3U TEOMETPUH C JPYTUMH YYCOHBIMHU TpeIMeTaMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENCICHHUS  TEOMETPUYCCKUX (QUTryp ©  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYSHHbIX YMEHUH B QU3MKE U TEXHUKE. DTH CBS3U Hanboliee
SIPKO BUJIHBI B TeMax «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3JeNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBM)KEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 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).



COJEP)KAHUE OBYYEHUA

7 KJIACC

Havanbuelie nonstus reomerpuu. Todka, IpsiMas, OTPE30K, Jdyd. YTod. Buasl yrios.
Beprukanbaele M cMexHbIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIEM MUPE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyrospHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOTO TpeyrojpHuka. Ilpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

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

[IpssMOyronpHeIii TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TPEYrOJIbHUKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Haku paBeHCTBA MNPSIMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpsAMOYTOBHBIN TPEYTONBHUK € YIiIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o OoJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyroJbHuKa. [leprneHuKyasp U HakJIOHHas!.

['eomeTpuueckoe MecTto To4eK. buccekTprca yria M CEpeIUMHHBIA NEPIEHIUKYISAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBAa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsimMoil. KacarenbHasi U cekyiias K OKpyKHOCTH. OKpyXKHOCTb, BIIMCAHHAs B
yroz. BnimcanHas 1 onucaHHas OKPYKHOCTH TPEYrOJIbHHKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajuieorpaMmoB (IpsSMOYTOJIbHUK, POMO, KBaJapar), UX NpHU3HAKUW U CBOMCTBa. Tpamerus,
paBHOOOKas Tparmeuus, e€ cBOWCTBa U npu3Haku. [IpsmMoyronbpHas Tpanenus.

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

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

[Togo6ue TpeyroiabHUKOB, KO3 duueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUsI MPU PEIICHUH MPAKTUYECKHUX 3a]1a4.

CpoiicTBa momaaei reomerpuueckux ¢uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHUKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE IUI0IIA e NoJ0OHBIX (GuUryp.

Brruncnenue niomniazneit TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUd MPAKTUYECKUX
3ajau.

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

BriucanHble M LEHTpalbHBIE YIJIBI, YTOJ MEXIy KacaTelbHOM W XOpJAOW. YTJIbI MEXAy
XOpJlaMM ¥ CeKylmMMH. BrucanHble W ONUCaHHBIE YETBIPEXYrOJbHUKH. B3aumHoe
pacrioynio)keHue JByX OKpyxHocTed. Kacanume okpyxnocreid. OOmme KacarenbHble K JBYM
OKPYXHOCTSIM.



9 KVIACC

Cunyc, xocunyc, TtanreHc yriaoB or 0 1go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOKJ1eCTBO. POPMYJIbI IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 337a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpA, COHAIpPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallud Haj
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMpOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIIsl HAXO0KICHUS JIJIMH U YIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsMOM U OKPYKHOCTH B
KOOpJMHATaX, epeceueHne OKpYKHOCTEH U MPsAMBIX. MeTo 1 KOOpAUHAT U €ro IpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY:XKHOCTHU. ['pajiycHas u paavaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTEH. [Imomaap kpyra, ceKTopa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU U BHYTPEHHUE CUMMETpUH (DUTyp (37€MEeHTapHbIE MPECTaBICHNU).
[TapannensHbiii neperoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Pe3yJIbTAThl OCBOCHHS TIPOrpaMMbI yueOHOTO Kypca «['eomeTpus»
XapaKTEepPU3YIOTCSL:

1) maTproTHYECKOe BOCIIUTAHUE:

MPOSIBIIGHUEM HMHTEpeca K IMPOLIIOMY M HACTOSIIEMY POCCHICKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTHYECKOMN IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B JPYIMX HayKaxX U MPHUKIAIHBIX
chepax;

2) rpaXxJaHCKO€ U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOSA3aHHOCTEH TIpa)XAaHWHA M peau3allid ero Ipas,
MPE/ICTaBJICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (YHKIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPaXAaHCKOTO OOIIecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCY)KJIEHUIO 3TUYECKHX MPOOJIEeM, CBA3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM TOCTHUKEHHM
HayKH, 0CO3HAHHEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyZnOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacTHE€ B PEIIEHUU MPAKTUYECKUX 3aJlad MaTeMaTH4ecKOu
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCel
XKU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOpUM O0Opa3oBaHUS U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 5cTeTUYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHI, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO TO3HAHMUS:

OpHUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKu Kak c(epbl 4YelOBEeUecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usmyeckoe BocmuTaHue, (HOPMUPOBAHUE KYIBTYPHI 370POBbS U SMOIMOHAIBHOTO
Onaronoxyyus:

TFOTOBHOCTBIO IPUMEHATH MAaTEMaTH4YECKHME 3HAaHUS B MHTEpPECaX CBOErO 310POBbS,
BEJICHUS 3JI0pPOBOTO 00pasa *HU3HM (30pOBOE NMUTaHME, COATAaHCUPOBAHHBIN PEXXUM 3aHATHHA U
OTIbIXa, peryispHas Qusuueckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuw,
IIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOr'o k€ MpaBa JAPYroro 4eiloBeKa;

7) KOJIOTMUECKOE BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpPY)KAIOIIEH cpenpl, MIaHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXHBIX
MOCIIE/ICTBUI Ul OKpY’Kalolleld cpeibl, 0CO3HaHHEM IJI00ATBHOIO XapakTepa KOJIOTMYECKHX
npo0ieM U MyTel UX pelieHus;



8) amanranus K U3BMEHSIOIUMCS YCIOBHUSIM COLMAIBHOM U IPUPOJIHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSAX HEONPEAEIEHHOCTH, IOBBILICHUIO 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 3HAHUH, B TOM 4Hcie (pOpMyIHpOBATh HICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYALMI0, BOCIPHHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh HPUHHUMAEMBIE DPELIEHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBble oruyeckue aeiicTBus:

® BBIABIATE M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIHUPOBATH OINpEACICHUS TOHSATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIIK, OCHOBAHHUS JIJIsi 0000IIeHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOIMMOTO aHAIIN3A;

® BOCIPHHHMATH, (HOPMYJIUPOBATh M IMPEOOPA30BHIBATH CYXJICHUS: YTBEPIUTCIBHBIE U
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU Ui BbISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, AECIYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, YMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3bupath J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIpsIMbIEe U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECJOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemieHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh Hauboee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MPOTHBOPEUHE, MPOOIEMY, CaMOCTOSITELHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOMBIIOE HCCIIEeOBaHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOO0M;

e caMocToATenbHO (opMmynupoBaTh 00O0OIIEHMS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUs, OIEHUBATh JTOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHU;



MMPOTHO3UPOBATHL BO3MOIKHOC PA3BUTUC NTPOLECCCA, 4 TAKIKC BbIABUIaTb MHPCANOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MPEICTABICHUS;

BBIOMpaTh (hopMy IpeacTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJTBHbLIC y‘leﬁl—lble JaelcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHSI 10 XOJy PEIICHUS 3a7add, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
M CXOJICTBO TIO3WMIIMH, B KOPPEKTHOH (opme (opMyInpoBaTh pa3HOTJIACHS, CBOH
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON ¥ MHAUBHUAYaIbHON pabOTHI pH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpenensTh BUIbI padoT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHrs, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PAa0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YJIEHAMU KOMaH]Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMMIUNA MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, aJTOPUTM pELIeHMs 3ajaud (WIK €ro 4acTh),
BbIOMpATh cHoco0 pemeHust ¢ Y4ETOM HMMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA HMpOoLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOH 3aga4u,
npeaABUACTL TPYAHOCTHU, KOTOPBLIC MOTYT BO3HHUKHYTH HpPH PCHICHUH 3ada4vuv, BHOCHUTH
KOPPCKTHUBBI B ACATCIBHOCTH HA OCHOBC HOBBIX O6CTOHTCHLCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OIICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHON IENIM U YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHXKEHHSI MJIM HETOCTUIKEHUS LIEJIH, HAXOAUTh OLIUOKY, 1aBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 7 KJjacce OOydYarOUIMICA TIOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJabTaThl:

Pacnio3HaBate M3ydeHHBIE TeOMETpUYECKHE (UTYpPBI, OMNpENeNiaTh WX B3aUMHOE
pacroyiokeHue, M300pakaTh TeOMETpUYecKrne (UTYpHI, BBINOJIHITH UYEPTEKH IO YCIOBHUIO
3aJa4du. H?;MCPHTI) JIMHEHUHBIE U YIJIOBBIC BCIMYHHBI. Pematn 3aJa4dyul Ha BBIYMCIICHUC IJINH
OTPE3KOB M BCJIMYHWH YIJIOB.

JHenatb TpyOyIo OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH MPEIMETOB B PEaTbHOMN KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pasmMepsl 3TUX 0OBEKTOB MO MOPAIKY BEINYNHBI.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1a4am.

TTons30BaThCH IMpU3HaAKaMH pPaBCHCTBA TPCYIrOJIbHUKOB, HCIIOJb30BAaTh IIPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PELICHUH 3a/1a4.

[IpoBOIUTH JIOTHYECKHE PACCYXACHUS C UCTIOJIL30BAHUEM IT'€OMETPUUECKIX TEOPEM.

TTonr30BaThCH IMpU3HAKaMH PaBCHCTBA MPAMOYI'OJBHBIX TPCYroOJIbHHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEACHHOW K THUIOTEHY3€ MPAMOYTOJbHOTO TPEYrOJbHUKA, B PpEUICHUU
reOMEeTPUYECKUX 3aa4.

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

Pemrate 3agaun Ha kieT4yaron Oymare.

[IpoBOIUTH BBIYUCIIEHUS W HAXOAWTb YHUCIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJIOB B
reOMETPUYECKUX  3aJjayaXx C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH IEPECEUECHUU IBYX MapaieIbHbIX
MpsMBIX cekymiel. PemaTs npakTuyeckue 3ajaun Ha HAXOKICHUE YIJIOB.

Brnagerp noHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpPEAEsiTh OMCCEKTPUCY yria
U CEepEeIMHHBINA NEPIICHIUKYISP K OTPE3KY KaK FeOMETPHUECKUE MECTa TOUECK.

DopMyIHpOBaTh ONpEACNCHUSI OKPYKHOCTH M Kpyra, XOpJbl U TuaMeTpa OKPYKHOCTH,
M0JIb30BAaThCS KX CBOMCTBAMHU. YMETh IPUMEHSTH 3TH CBOMCTBA MPH PEIICHUU 33/au.

Brnagers moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWTh €&
uentp. Ilons3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTrOJIbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, UYTO CEpPEeIWHHBbIC MEPIEHIUKYISIPbl K CTOPOHAM TpPEYroJbHHUKA
MePECeKarOTCs B OJTHOM TOUKE.

Brnagerp moHsTHEM KacaTeNbHOM K OKPYKHOCTH, TIOJb30BaThCS TEOPEMOM O
NIEPIEHIMKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

Ilonb3oBaTbcsl NPOCTEMIIMMU TEOMETPUYECKUMHM  HEpPAaBEHCTBAMM, IIOHMMAaTh HUX
IIPAKTUYECKUNA CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHHS C IIOMOILBIO HUPKYJISl U JINHEHKU.

K xoHmy oOyueHuss B 8 kuacce oOydarouuiics MOJIy4UT CIEAYIOIIUME HpPEIMETHBIE
pE3YIBTaThI:

PacniozHaBaTh OCHOBHBIE BH[bI UYETBIPEXYTOJIBHUKOB, MX JJIEMEHTBHI, IOJIb30BaThCSl HX
CBOMCTBaMH IIpU PELIEHUH T€OMETPUUECKUX 3a/1ad.



[IpuMeHsTh CBOWCTBA TOYKM TME€PECEUCHUs] MEIMaH TpPEYroJibHUKa (LIEHTpa Macc) B
pELIeHNH 3aay.

Branets nonsitueM cpeaHel JIMHUM TPEYroJdbHUKA U Tparelud, TPUMEHATh UX CBOMCTBA
IIpY pELICHUM reoMerpudeckux 3anad. l[losmb3oBareca Tteopemoin asieca M TEOpEMOM O
MPOTNIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS pEICHUS MPAKTUUECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MO0 TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit [ludaropa anst pemieHUss TEOMETPUUECKHX U TMPAKTHYECKUX
3a1a4. CTpoUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3aJauyax, CaMOCTOSATEIbHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Bnagerp moHATHUSMU CUHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria MIpsSMOYTOJIbHOTO
TpeyronbHuKa. [1071630BaThCst 3TUMU MOHATUSIMH IS PEIICHUS] PAKTHYECKUX 3a/a4.

Boruucnsate  (pasnuyHbIMH - criocoOaMu) — IJIOMIAAL  TPEYroJbHUKA MW TUJIOMIATH
MHOTOYTOJIbHBIX ~ QUryp (TOJIB3ysCh, TJI¢ HEOOXOAUMO, KaJubKymsTopoMm). [lpumeHsTh
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1auax.

Bnagerp MOHATHSMHM BOHCAHHOTO U ILIEHTPAJIBHOTO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIHMCAHHBIX yriaX, yriiax MEXIy XOpJaMH (CEKYIIMMH) U yIiie MEXAy KacaTelIbHOW M XOPAoH
MIPU PEIICHUH TEOMETPUUECKHX 3a/1a4.

BrageTs moHATHEM OMMCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHATh CBOMCTBA OMHCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PEIICHUHN 3a/1a4.

[IpuMeHsTh MOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYECKHWE MOJETH s
3a/1a4 peabHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C PUMEHEHHUEM TI0100Us
Y TPUTOHOMETPHH (TTOJIB3YSCH, T/Ie HEOOXOAMMO, KATBKYISITOPOM).

K koHmy oOydeHuss B 9 kJjacce OOydarOIIMICS TMOJYYUT CIEAYIOIMHNE MPEAMETHBIC
pe3yNabTaThl:

3HaTh TPUTOHOMETpUYECKHME (GYHKIHMH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJILHOTO  TPEYrOJbHUKA  («pEHIeHHEe  MIPSMOYTrOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpA) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HA4YEHMII.

[Tonb3oBarbest hopMynaMu IpUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pelleHHue TPEyroJbHUKOBY»), MPUMEHSATh MX MPU PEIICHUU TeOMETPUUYECKUX
3a/ad.

Brnanets nonsaTHsAME MpeoOpa3oBaHus NOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX
¢buryp. [lonp30BaThCcs cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJTUHBI U
HaXOJHUTh YIIbl Y MON00HBIX (uryp. [IpuMeHsaTs cBOHCTBA 1M0A00MS B MPAKTUYECKUX 3a/1adyax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaThbcst TeOpEeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcsi BEKTOpamH, MOHUMATh HUX TEOMETPUUECKUH U (U3HUECKUN CMBICT,
MPUMEHSITh UX B PEUICHHMH T€OMETpUYECKUX U (Qu3nmdeckux 3amad. [IpumeHsATh cKalspHOE
MIPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JAJIMH U YIJIOB.

[lonp30BaTbcsi METOJIOM KOOpPAMHAT Ha IIJIOCKOCTH, MPUMEHSTh €ro B pEHICHUH
T€OMETPUYECKUX M MPAKTUYECKUX 33]1ad.



Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHMKA, JIMHBI OKPYKHOCTH, JUIMHBI JyT'd
OKPY)KHOCTHM M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMEHATH MOTYy4EHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Haxomuth ocu (MM LEHTPH) CUMMETpPUU (QUTYpP, TMPUMEHATH IBIKEHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyuMeHATh MoJlydeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUUYECKUE MOJEIH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUUYECKUX (PYHKIUH (MOIB3YSCh, I1€ HEOOX0UMO, KAJIbKYISITOPOM).

10



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrIe)
NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
L | e ot |, 1 ;| Biomommok
) P https://m.edsoo.ru/7f415e2e
TCOMETPHUUICCKUX BCIIMYMH.
bubmmoreka [{OK
2 Tpeyroabamia. 22 1 6 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 5 bubnuoreka [IOK
TPEYTrOJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. I'eomeTpudeckue 14 1 4 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
N bubmuorexa [JOK
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHMI 4 1 1 https://m. edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 21
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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 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypebi
N bubmmoreka [IOK
! HerbIpExyrombHiKH 12 . 4 https://m.edsoo.ru/7f417e18
T )
2 nggﬁsﬁznoinaiiizgeoz%eefzai 10/100HbIE 15 1 6 bubmorexa [TOK
’ https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
IT .H 7
3 Tpne(;lll"loaJiIIfHHKi);O;IK iii?i;:;iiﬂme; ¢buryp 14 1 5 bubmorexa LOK
’ https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa n Hauana 10 1 3 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 4 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 [ToBTOpEeHue, 0600IICHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f417618
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 22
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabsie  TpakTieck (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThbI e padoThbl pecypesI
bubmmoreka [{OK
. Bexroper 12 . 4 https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
2 JlekapTOBBI KOOPIMHATHI Ha TJIOCKOCTH 9 1 3 https://m.edsoo.ru/7f41a12c
3 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 6 bubnuoreka [IOK
CHUHYCOB. PenieHne TpeyrojJbHIKOB https://m.edsoo.ru/7f41al2c
[IpeoGpaszoBanue nmogobus. Metpuueckue bubnuoreka [IOK
4 10 1 2 _
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
;| S, s ; 1 , | Bk
Py HIa/Is Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 JlBMKeHuA TI10CKOCTH 6 0 1 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 1 3 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 21
I[TPOTPAMME
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