


IHHOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJUH U3 OCHOBHBIX pa3/eloB MIKOJILHOM MaTeMaTUKU, UMEIOIINI CBOEH 1eIbI0 00€CeUnTh N3yUeHHEe
CBOMCTB W pa3MepoB (UIYp, UX OTHOLICHUN M B3aMMHOE PACIOJIOKEHHUE, OMUPACTCS Ha JIOTMYECKYIO, JT0Ka3aTEeIbHYIO
auHuio. LleHHOCTh M3yueHusT TeOMETpUM Ha YPOBHE OCHOBHOIO oOOHIEro o0Opa3oBaHUS 3akKIOYaeTcs B TOM, 4YTO
oOy4Jarouuiicss y4uTcsi MPOBOAMUTH JOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3aKJIIOYEHHUS, JIOKAa3bIBATh
VCTUHHBIE YTBEPKICHHUS U CTPOUTHh KOHTPHPUMEPHI K JIO)KHBIM, MPOBOJAUTH PACCYKIECHHUS «OT MPOTUBHOTO», OTIUYAThH
CBOMCTBAa OT MPHU3HAKOB, (HOPMYyIHpOBaTh OOpaTHbIE yTBepkIeHus. Oco0oe 3HAaUeHME Jl0Ka3aTeiabHasl JIMHUA MUMEET IS
yriayOnEHHOTO U3yUEHUsI MaTEMaTUKH.

Llenpro U3ydeHHsI TEOMETPHUH SBIISETCSA UCIIOJIb30BAHNUE €€ KaK MHCTPYMEHTA P PELICHUN KaK MAaTEMaTHYECKUX, TaK U
MPaKTUYECKUX 3aJ1a4, BCTPEUYAIOIINUXCS B pealbHON ®KU3HH. OO0ydaromMiics T0KEH HayYUThCS ONPEENSITh FT€OMETPUUECKYIO
¢urypy, OnucChIBaTh CJIOBAMU YEPTEX WM PUCYHOK, HAUTH IUIOUIAJb 3€MENBHOTO y4acTKa, PACCUUTHIBATH HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOenst wiM TpeOyemble pa3Mepbl rapaxa A aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUSA B M3y4eHUU reomeTpud. llpu pemreHun 3amad NMpakTUYECKOTO XapakTepa OOydYaroLIUMHCS YUUTCS
CTPOUTh MaTEMATUYECKUE MOJIEIN PEalbHBIX JKU3HEHHBIX CUTyallUld, MPOBOAUTH BHIYMCICHHS U OLICHUBATh aJIEKBATHOCTb
ITOJIyYE€HHOTO pe3ybTaTa.

OcoOeHHOCTh y4eOHOro Kypca yriayOJaE€HHOrO M3y4eHHs F€OMETPUU COCTOMT B TOM, YTO OOydYarouyecs He MpOCTO
3HAKOMATCS C ONpEAEAEHHBIMU MOHSATUSIMH, @ YBEPEHHO OBiIajeBaioT MMHU. CyIECTBYIOIIME TEMbl MPOrpaMMbl 0a30BOTO
Kypca TeOMETpUH H3ydaloTcs Ha Ooisiee TIIyOOKOM YpOBHE, a OOydarouigecs: MpUOOpEeTaroT yMEHHs, MOMOTAIoUIe UM
YBEPEHHO MPUMEHSATH CBOM 3HAHUS HE TOJBKO B MaTeMaTHKe, HO U B CMEXHbBIX MpEeAMeTax, Mpexae BCero (Qpusuke u
nH(pOpMaTHKE, a TAKKE MOJIb30BATHCS MOJYYCHHBIMUA 3HAHUSIMU NTPU PEIICHUU IPAKTUYECKUX 3a/a4.

CornacHo yueOHOMY TIaHy B 7-9 Kiaccax m3ydaeTcst yriryOnEHHbIN yueOHbIi Kypc «I'eoMeTpus», KOTOPBI BKIIFOYAET
CIeNyIOIIME  OCHOBHbIE  pasgensl  coaepxkanus:  «Havama  reomerpum»,  «TpeyrompHukm»,  «OKpyXHOCTBY,
«YetpipéxyronbHukny, «I[logobuey, «neMeHTsl TpuroHomeTpuny, «Ilnonaany», a Takxke «MeTos KoopauHaT», «BeKTopb»,
«IIpeobpazoBaHus IIIOCKOCTHY.



Ha usyuenne yuebHOro kypca «I'eomerpusi» orBogutcs 306 gacoB: B 7 kiacce — 102 daca (3 ywaca B Hepeno), B 8
kimacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJIeIH0).



COIEPXAHUE OBYYEHUA
7 KIIACC

HayvaJjia reomerpuu

Hcropuss BOZHMKHOBEHMS W pa3BUTHSA reoMerpuu. HavanbHble MOHATHA reoMeTpuu. Touka, mpsimasi, OTPE30K, Jyd.
[TonsTue 06 akcuome, TeOpeMe, J0Ka3aTeNbCTBE, ONPENEICHUH.

B3anmHoe pacnonoxeHnue To4eK Ha psAMon. MisMepeHnne UIMHBL OTPE3Ka, pacCTOSHUE MEXIY TOYKAMMU.

[TonymnockocTs n yrois. Buael yrios. MI3Mepenne BennurH yrioB. BepTukanbHble 1 CMEXHBIE yIuibl. [lapaienbabie u
IIEPIICHIUKYJISIpHBIE NIpsIMbIE. PaccTosiHue OT TOUKM 10 npsAMoi. buccekrpuca yria.

Jlomanas. Bunsl toMansIX. /InuHa nomanoil. MHoroyronsHuku. I[lepumerp MHOroyrosnsHuka. I1oHATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOI'OYT'OJIbHUKAX.

[lepBuuHbIe NpeACTaBIECHUS O PABEHCTBE (PUTYP, UX PACTIOJIOKEHUH, CHMMETPHH.

[Ipocreiimue noctpoenus. UHCTpyMEHTHI 111 U3BMEPEHHUM U TOCTPOEHHUI.

TpeyrojabHuKku

Bunel TpeyroiabHHKOB: OCTPOYTOJIbHBIE, TPSMOYTOJbHBIE, TYNOYTOJbHbIE, PaBHOOEIPEHHbIE, PABHOCTOPOHHUE.
Menauana, buccekTpuca 1 BbICOTa TPEYTrOJIbHHUKA.

PaBeHCTBO TpeyronbHUKOB. IlepBhlii 1 BTOPOW MPU3HAKK PABEHCTBA TPEYTOJILHUKOB. PaBHOOEAPEHHbBIE TPEYTOJbHUKH
1 ux cBoiicTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEyToabHUKA. TpeTHii Mpu3HaK paBEeHCTBA TPEYTOJIbHUKOB.

CooTHonIEHUsT MEXIy CTOPOHAMU M yIVIAMH TpeyrojibHHKa. HepaBeHCTBO TpeyrosibHMKAa. HepaBeHCTBO O miMHE
JIOMaHOM.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuH. [IprMepsl cHMMETpHUH B OKPY KaIOILIEM MHpE.

IHapasuiensHbie npsiMbie. CymMMa yrijioB MHOTOYTOJIbHUKA



[TapanienbHOCTh NPSIMBIX, UCTOPUYECKHE CBeJEHMs O mocrtynare EBkimaa u o ponu JloGaueBCKOro B OTKPBITUH
HEEBKJIMI0BOM reomerpur. CBOMCTBA M MPU3HAKHU MapajuIedbHbIX NpsMbIX. CymMMa yIJIOB TpeyrojibHHKa. BHEIIHME yTiibl
TpeyroubHuKa. CyMMa BHYTPEHHHUX YTJIOB MHOTOYTOJIbBHUKA U CyMMa BHEITHUX YIJIOB BBIITYKJIOTO MHOIOYTOJIbHUKA.

IIpsiMmoyroJibHbIE TPEYTOJ1bHUKH

[Ipu3Haku paBEeHCTBA NPSAMOYIOJIBHBIX TpEyroiabHUKOB. Ilepnenaukyissp u HakioHHas. (CBOWCTBO MeEIUaHBI
IIPSAMOYTOJIBHOT'O TPEYTOJIBHHUKA, IPOBEAEHHOMN K TMIIOTEHY3€. [IpAMOYToNbHBIN TPEYTOJIBHUK C yIiioM B 30°.

Okpyx)HOCTH

[loHATHS OKPYKHOCTH M Kpyra. DJIIEMEHTHl OKPYKHOCTH W KpyTa: LIEHTP, paauyc, AUAMETp, XOpAa, UX CBOMCTBA.
B3anMHoOe pacnosokeHne OKpy>KHOCTH U npsimoid. KacaTtenbHas u cexymast K OKpy>KHOCTH. OKpY’>KHOCTb, BIIMCAHHAs B YIOJl.
IIpocreniiye NOCTPOCHUS € IIOMOIIBIO LIUPKYJIS U JIMHENKH.

I'eomeTpuyeckue mecra To4eK

[IoHATHE O rEOMETPUUECKOM MecTe TOUEK. [IpuMepbl reoMeTpUYECKNX MECT TOUEK Ha IUIOCKOCTH. buccekrpuca yria u
CEpPEAVHHBIN TNEPIEHANKYISAP K OTPE3KYy KaK T€OMETpHUYECKHE MecTa ToueK. OmucaHHask OKPYKHOCTb TPEYIrOJIbHUKA, €€
LEeHTp. MeTo reOMETPUYECKUX MECT TOYEK IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

IHocTpoenus ¢ NOMOIUBLIO HUPKYJIA U JIUHEHKH

Hcropuueckue ceeaenus. OOOCHOBaHUS MPOCTEUILMX MOCTPOCHMIM, ITANbl 331a4M HA TIOCTPOEHUS, pEeLlIEHUE 3a]a4 Ha
ITOCTPOCHUE UUPKYJIEM U JIUHEUKOM.

8 KUIIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mpu3Haku U cBoicTBa. [IpsMoOyronbpHHUK, poMO, KBaapaT, UX MPU3HAKKA W CBOMCTBA. Tpamerusi.
PaBHOOenpenHas Tpaneuus, e€ cBoicTBa U mpu3Haku. [IpsmoyronbsHas Tpaneuus. CpenHss JIMHUAS Tpaneuuu.

CpenHsisi nuHUA TpPEyroJibHMKAa. MeETon yIABOEHHMsS MEIWaHbl TPEYroJbHHKA. TeopeMa O IMepeceyeHuu MeInaH
TPEYrOJIbHUKA.



Teopema @aneca, TeopeMa O IPONOPUUOHAIBHBIX OTpe3kax. Teopema BapuHbOHa i1 IIPOU3BOJIBHOTO
YEeTBIPEXYTOJIbHUKA.

LleHTpanbsHO-CUMMETPUYHBIE (DUTYPBHI.

IToxooOue

[Tonobue TpeyronbHUKOB, KO3 duuueHT noaodus. [lpuzHaku momodbust TpeyroabHUKOB. [IpuMeHeHne noaoOus npu
PELIEHUN T€OMETPUYECKUX U ITPAKTUYECKUX 33]1a4.

Iiomans

[Toustne o mmomaau. CBoicTBa 1iomaned reomerpudeckux ¢uryp. Ilpocreitmne dopMmynbl aid  IOMIAAM
TpeyrojbHHUKA, apaienorpaMmma, pomoa u tpanenuu. [lnomaau nogodusix puryp. OTHOLIEHHE TUIOIIAaIeH TPEYTOIbHUKOB.

Teopema IIugaropa

Teopema I[ludaropa. [Ipumenenune Teopems! [Tudaropa nmpu pemieHun NPaKTUYECKUX 3aa4.

JIeMEHTbI TPUTOHOMETPUH

CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC OCTPOTO yria MpsMOYTOJIbHOTO TPEyroiabHUKa. Tpuronomerpuueckue GyHKIUN
yrioB B 30°, 45° u 60°. [IponopiroHanbHbIe OTPE3KH B IPSIMOYTOJILHOM TPEYTOJIBHUKE.

Yr1ibl 1 4eTBIPEXYTr0JIbHUKH, CBA3aHHbIE C OKPYKHOCTHIO

BrnmcanHble W IEHTpalbHBIE YIVIBL, YTOJ MEXKAY KAacaTeJIbHOM M XOpPAOH. YTIbl MEXAY XOpAAaMHU M CEKYILIHUMH.
BrnmcaHHble M ONHUCAHHBIE OKPYKHOCTH TPEYIOJbHUKA M YETBIPEXYTOJbHUKM. CBOWCTBA WM MPU3HAKK BIMCAHHOIO
4eThIPEXYToJibHUKA. B3anMHOe pacrnosokeHue IByX OkpykHocTeil. Kacanue okpyxkHocted. OOuiue kacaTeibHbE K JBYM
OKPY’KHOCTSIM.

9 KUIIACC

Peuienue TpeyroJibHUKOB



Cunyc, xocunyc, Tanreuc yrioB oT 0° no 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. POPMYJIIbI TPUBEICHHUS.
Pemienne tpeyrompHuKoB. Teopema KOCMHYCOB M Te€OpEMa CHUHYCOB. PermieHue mpakTHYecKux 3a7ad ¢ HMCIOJIb30BAHUEM
TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pelienne 3a1a4 reoMeTpruIeCKON ONTHKH.

Tpuronomerpuyeckue Gopmynbl s TUIOMAAM TPEYroyibHUKA, NapajienorpaMmma, pomoOa, Tpamneuuu. Dopmyra
I'epona. ®opmyia IIOMAAN BEITYKIOTO YETBIPEXYTOJIBHUKA.

Iloxo0Oue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYTrOJbHUKM B OKPYXXHOCTH. TeopeMa O MpOU3BEIECHUU OTPE3KOB XOpA, TEOPEMBI O
ITPOU3BEACHUN OTPE3KOB CEKYIIMX, TEOpEMaA O KBaJgpaTe KacaTenbHOU. [IpuMeHeHne npu peneHnn reoMeTpuYecKnx 3aaau.
Teopemsl Uesbl u Menenas. [lonsitrue o roMoTeTHH.

MeToa KoopauHAT

VYpaBHeHuEe NOpSIMOW Ha IJIOCKOCTH. YTJIOBOM KOI(P(PUUMEHT U CBOOOJHBIM WIEH, MX T€OMETPUYECKUN CMBICI.
[TapanienbHOCTh U MIEPIEHIUKYIISIPHOCTD MPSIMBIX (Yepe3 yIIIoBOU KOA(P(UIIUEHT).

YpaBHeHUE OKpyKHOCTH. Haxoxk1eHne nepeceueHnii OKpy»KHOCTEN M MPSAMBIX B KoopAuHaTax. @opMysia pacCTOSHUSA
OT TOYKH 110 npsiMoi. [lnomanp napamwiesorpaMmma B KOOpAUHATAX, TOHATHE 00 OpUEHTHUPOBAHHOM 1wiomianu. [Ilpumenenue
METOJIa KOOPAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a1a4yax.

BexkTopsl

Bektopel Ha mmmockoctH. ClOKEHUME W BBIUMTAHME BEKTOPOB — IMPAaBWIIA TPEYTOJIbHUKA M Iapajuiesiorpamma.
YMHOkeHHE BekTOpa Ha uyncio. KoopaunaTtel Bektopa. CiioskeHHE M BBIYMTAHHE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO B
KoopauHartax. [I[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[TonsitTue o Oasuce (Ha TMIOCKOCTH). PasnmoskeHuss BeKTOpoB 1o 6Oasucy. CkalsgpHOE MPOU3BEICHUE BEKTOPOB,
T€OMETPUYECKUIA CMBICT U BBIPAKEHHE B JEKApTOBBIX KOOpAMWHATaX. JUCTpUOYTHMBHOCTH CKaJsipHOTO MPOU3BEACHHUS.
CkansipHO€ IPOU3BENCHUE U NPOeHUpoBaHue. [I[puMeHeHne CKAIApHOrO MPOU3BENCHUS BEKTOPOB I HAXOXKACHUS JIMH U
yrI0B. Penienne reoMeTpudecKkux 3a1a4 ¢ IOMOIIBIO CKAJIIPHOTO IPOU3BEACHUS.

JI1MHA OKPYKHOCTH M IUIOIIAAb Kpyra



IIpaBunbpHBIE MHOTOYIOJIBHUKH. [[nMHA OKpy>XHOCTH. I'pagycHas W pajgMaHHas Mepa yrja, BBIYUCICHHUE [UIMH JIyT
okpyxHocTeil. Ilnomane kpyra, cektopa, cermeHTa. Mcropuueckue cBefeHUsS 00 H3MEPEHUU [IJIMHBI OKPYXHOCTH M
IJIOIIA/IA KPYTa.

JIBMKeHMS TIOCKOCTH

LentpaneHas cumMerpus. LlenTpansHo-cuMMerpuunble ¢urypsl. IloBopor. OceBas cummetpus. Durypsl,
CUMMETPUYHBIE OTHOCUTEIBLHO HEKOTOPO ocu. ITapaiensHslil mepeHoc.

[TonsiTue nBM>XEeHUS U ero cBoiicTBa. PaBeHcTBO uryp. [IposBiaeHuss cCMMMETpUH B IPUPOE, KUBOIUCHU, CKYJIBIITYPE,
apxutektype. Komnosunuu asmxeHui (mpocteitmue npumMepsl). [Ippumenenne B reOMeTpUYeCcKUX 3a1avax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHUS MPOTPAMMBI IO MATEMATUKE XapaKTEPU3YIOTCS B YACTHU:

1) maTpMoTHYECKOr0 BOCIMTAHUA:

MPOSIBJICHUEM HHTEpeca K IMPONUIOMYy M HACTOSIIEMY POCCUHCKONW MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOTHEHHIO 00S13aHHOCTEH rpakjaHuHA U peau3alliy ero npas, IPEJACTaBISHUEM O MaTeMaTHYSCKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD, SBIICHHH, MPOIEAYP TPaKAaHCKOro OOIIecTBa (HAmpuMep, BBHIOOPHI,
OTPOCHI), TOTOBHOCTBhIO K OOCYXKJICHMIO ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKECHUI
HayKH, OCO3HAaHUEM Ba)KHOCTH MOPATbHO-3TUUECKUX MPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKHUX 3a7ad MaTeMaTHYeCKOW HAMpaBJICHHOCTH, OCO3HAHUEM
BOXXHOCTH MaTeMaTHYECKOro 00pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HU ISl CIENTHON MpoeCcCUOHATILHON JIeSITEILHOCTH U
pPa3BUTHEM HEOOXOIUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIWBUAYAIBHOM TpacKTOpHMU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YU4ETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXJaeHul, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTel HAYYHOTO MO3HAHUSI:



OpUEHTALMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, IPUPOJIBI U 00IIEeCTBA, MOHUMAHUEM MaTeMaTHYECKON HAyKu Kak c(epbl YeIOBEUECKON eITeIbHOCTH,
3TanoB €€ pa3BUTUA M 3HAYUMOCTU IJIs Pa3BUTUS LMUBWIM3ALMHW, OBJIAJECHUEM SI3bIKOM MATEMATHKH U MaTEMaTUYECKON
KyJIbTYPOU KaK CpEACTBOM MO3HAHUS MUPA, OBIAJACHUEM HaBbIKAMHU UCCIIEA0BATEIBCKON EATEIbHOCTH,

6) ¢pusuveckoro BocnuTaHus, OpMUPOBAHMS KYJIbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIATOIOIYYHsI:

TOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pasa KU3HU
(3mopoBoe mMTaHWe, CcOaJAaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peEryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTBIO HaBbIKA pe(IIEKCUH, TPU3HAHUEM CBOETO MIpaBa Ha OLIMOKY M TAKOTO )K€ MpaBa JIPyroro 4eJ0BEKa;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OpUEHTallMe Ha NMPUMEHEHHE MaTeMaTHUYECKUX 3HAHUW JJI pelIeHUs 3a7ad B 00JacTH COXPaHHOCTH OKpPY’Karollei
Cpenbl, IJAHUPOBAHUS TMOCTYNKOB M OLEHKHM HMX BO3MOXHBIX TMOCIEACTBUN MJI1 OKpYXKalolehd Cpeabl, OCO3HAaHUEM
rJ1I00aJIbHOTO XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEelIeHUs;

8) ajanTauuu K U3MEHAIIMMCH YCJIOBUAM COLMAJIBbHON U MPUPOJIHOM CpeAbl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHSIX HEOINPEAECIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4YeEpe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MpHoOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHILIUH U3 OIbITa IPYTHUX;

HEOOXOAMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUM, (POPMYyIHMpPOBATH HJEU, MOHSITHS, TMOOTE3bl 00 OOBEKTaxX u
ABJICHUSX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh JE(UUUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYallMIO KaK BBI3OB, TPEOYIOIIUI
KOHTPMEP, KOPPEKTHUPOBATh NMPUHUMAEMble pELICHUS U JAEUCTBUS, (HOPMYJIUPOBATh U OLEHUBATH PUCKU U TOCJIEACTBUS,
(hopMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI
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B pesynbrate 0CBOGHHS MporpaMMbl MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS y OOydYaroIIerocs
OynytT chopMHpOBaHBI MeTampeAMeTHbIE Pe3yJbTAaThl, XapaKTEPU3YIONMIMECS OBJIAJICHUEM YHHUBEPCATbHBIMU
[MO3HABATEIbHBIMU JECUCTBUSIMHU, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHHUBEPCAIBHBIMU PETYISATUBHBIMA
JIEUCTBUSIMH.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMaTHMYECKUX OOBEKTOB, MOHSITHHA, OTHOLICHUN MEXIy
HNOHATUSAMHU, (POPMYJIUPOBATh ONPECIICHUS OHATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKALMU, OCHOBAHMS
1U1s1 000OIIEHUS U CPABHEHUSI, KPUTEPUH MPOBOAMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U NPEOOPa30BBIBATh CYKICHUS: YTBEPAMUTEIbHbIE M OTPUILATENIbHBIE, €IUHUYHBIE,
YacTHBIE U 00I1I1Ee, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpeuHs B (pakTax, JaHHBIX, HAOMIOACHUSIX U
YTBEPKICHUSIX, IPEAIaraTb KPUTEPHUHN [T BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYMI;

JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHUHN, YMO3AKIIOUEHH
10 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIECHUH (IpAMbIE U OT MPOTHUBHOIO), IPOBOAUTH CAMOCTOSITENIBHO
J0Ka3aTeIbCTBA MaTeMaTUyecKuX (DakToOB, BBICTPAaWBAaTh AapryMEHTAMIO, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI,
MPUMEHSTh METOJl MaTeMaTHUECKON UHTyKIIMU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,

BbIOMpATh CHoco0 pelieHus yd4eOHOM 3amauu (CpaBHHMBATh HECKOJIbKO BapHaHTOB peIlEeHHUs, BbIOMpaTh Haubosee
MOAXOASIINNA ¢ yU4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENLCKUM MHCTPYMEHT MO3HaHMS, (POPMYIHPOBATH BOMPOCHI, (UKCHUPYIOIINE
IPOTUBOpEUHE, IPOOIEMY, CAMOCTOSITENIBHO YCTAHABINBATh UICKOMOE U JaHHOE, (POPMHUPOBATh FMIOTE3Y, APTyMEHTHUPOBATh
CBOIO TO3UIIMI0, MHEHUE;
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IPOBOJUTH 1O CAMOCTOSITEILHO COCTABICHHOMY IIaHY SKCIIEPUMEHT, UCCIIEIOBAaHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro OOBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOO;

CaMOCTOSITENIbHO (POPMYIUPOBATh OOOOIIICHHS U BBIBOJBI MO pe3yIbTaTaM MPOBEAEHHOTO HAOMIOICHNUS, UCCIIeI0OBaHUS,
AKCIIEPUMEHTA, OIICHUBATh JOCTOBEPHOCTD MOJTYUYEHHBIX PE3YJIHTATOB, BHIBOJOB U 0000IICHUH;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEINOJIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIJIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH WH(OPMAITUH, TAHHBIX, HEOOXOAMMBIX JJIS PEIICHUS 3a1a9H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH WHOOPMAIUIO PaA3IMYHBIX BUIOB U (opm
MIPE/ICTABJICHHUS;

BEIOMpATH (OpPMY TpeICTaBIeHNs HHOOPMAITUU U WUTFOCTPUPOBATH pelIaeMbIe 3a/1adyi CXEMaMH, JUarpaMMaMu, HHOM
rpadMKoOi U UX KOMOMHAIUSAMU;

OIICHWBATh HAAEKHOCTh HH(OPMAITUHU TI0 KPUTEPHUSIM, MTPEIIIOKCHHBIM WU CHOPMYITUPOBAHHBIM CaAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAIbHbIC y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKICHHUSI B COOTBETCTBHH C YCIOBHUSIMH U LEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpA@XXaTh CBOX TOYKY 3pEHMS B YCTHBIX M IIMCBMEHHBIX TEKCTax, [aBaTh IIOSACHEHUS IO XOIy pELICHHs 3a1auH,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yJIbTaT;

B X07ie 00CYX/I€HHU 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbl, MPOOJIEMBI, PeIIaeMO 3a/1a4H, BHICKa3bIBATh
WJICW, HALEJEHHBIE HAa IOWCK PELICHHUs, CONOCTABIATh CBOM CYXACHUS C CYKICHUSAMHU JPYTHMX YYAaCTHUKOB JUajora,
oOHapyKMBaTh Pa3IMUME U CXOJCTBO MO3UIMH, B KOPPEKTHOU (popMme hOopMyTUpOBATh PA3HOIIIACHS, CBOU BO3PAKEHUS;

NPEJCTaBIATh PE3yJbTaThl PEIICHUs 33aJaud, SKCIEPUMEHTa, WCCIENOBAaHUS, IMPOEKTa, CaMOCTOSTENbHO BHIOMpATh
(dbopMaT BBICTYIUICHHUS C YUETOM 3a]a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;

NOHMMAaTh M MCIOJNb30BaTh NPEUMYIIECTBA KOMAHJHOM M HWHAMBHAYAJIbHOM pabOTHI MpH pPELIEHUH Y4YEOHBIX
MaTeMaTUYECKUX 3aJay, MPUHUMATh L€Ib COBMECTHOHN JESATENBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThI,
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pacrpenensaTh BUIbI paboT, JTOroBapUBaThCs, OOCYXKIaTh IMPOIECC M Pe3yiabTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKHX
JIIOJICH;

y4acTBOBATh B TPYNIOBBIX (popMax paboTsl (00CyXIeHUSI, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMBD» U WHBIC); BBHITIOIHSTH
CBOIO YacTh pabOThI M KOOPJAMHUPOBATH CBOU JEUCTBUS C JPYTMMH YJICHAMH KOMaHJIbl, OIICHUBATh KaueCTBO pe3yjbTara u
Ka4eCTBO CBOET0 BKJIAJa B OOIIUI pe3yabTaT M0 KPUTEPHUIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHUS B KU3HEHHBIX W YYEOHBIX CUTYAIMSIX, OPUEHTUPOBATHCS B PA3IMUHBIX MOIX0JAX
MPUHATHS pelIeHUN (MHAUBUIyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aJITOPUTM PElIeHUs 3a1auu (MM €r0 4acTh), BHIOUPATh CIOCOO PEIICHUS ¢ yUETOM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJQJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTaTa pEIIeHHs MaTeMaTH4ecKOW 3a1aud,
CaMOMOTHUBAIMH U pedIeKCHH;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PELICHUH 33Ja4l, BHOCUTHh KOPPEKTUBBI B AEATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HaliJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH TIOCTABJICHHOW 1€MW U YCIOBUSM, OOBSICHATH TNPUUYUHBI
JTOCTUKEHUS WA HEIOCTHXKEHHUS 11eJTU, HAaXOIUTh OITMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BBIpaKaTh AMOIIMU TIPU U3YYEHUU MATEMaTHYECKUX OOBEKTOB U (DAKTOB, JaBaTh dMOIMOHAIBHYIO OIIEHKY pPEIICHUS
3a/1a4H.

IHPEAMETHBIE PE3YJIBTATDBI
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K xoHiry 00y4yeHus B 7 kiiacce oOy4arouuiicss MOJIy4YHT CIAEAYIOIINUE MPEIMETHBIC Pe3yIbTaThl:

Pacrio3naBaTh W3y4yeHHBIE TeOMETpUYECKHE (GUTYPBI, OMNPEICNATh HX B3aUMHOE pACIOIIOKEHHE, H300pakaTh
reOMETpUYECKUe (PUTYPHI, BBHITTOIHITH YEPTEKHU IO YCIOBUIO 3a7aud. VI3MepsTh JTUHEHHBIC W YTJIIOBBIC BEIWYWHBI. Permath
3a71a4¥ Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTth NPUKHUAKY M OLEHKY JIMHEHWHBIX U YIVIOBBIX BEIMYHUH IIPEIMETOB B PEAIbHOU KU3HHU, PA3MEPOB IPUPOIHBIX
00BbekTOB. Paznuuate pazMepsl 3TUX 0O0BEKTOB O MOPSAKY BETHUUUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[lonb30BaThCAd MpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BATh MPU3HAKA U CBOWCTBA PAaBHOOEIPEHHBIX
TPEYTOJILHUKOB IPU PEIICHUN 3a/1a4.

[IpoBOANUTE TOTUYECKUE PACCYKIACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCd NpPU3HAKAMHU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIHMAHbI, MPOBEAEHHOU K
TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a1a4.

Onpenenary NapajjIebHOCTh NPSIMBIX C TMOMOILIBIO YIJIOB, KOTOpbIe oOpa3zyeT ¢ HUMHU cekymas. Onpenensirb
MAPAJLICIIBHOCTD MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUMN OT TOUYEK OJHOU MPSIMOM 10 TOUEK APYTOM MPSAMOM.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[IpoBOAUTH BBIYKMCICHUS W HAXOJWTh YHUCIOBbIE U OYKBEHHBIC 3HAUCHHS YIJIOB B TEOMETPUUECKUX 3aJadax C
HCIIOJb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M1 MHOTOYTOJIbBHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MIPHU MEPECEUECHUN IBYX
MapAJUICIIBHBIX NMPSIMBIX CEKYIIeH. PemaTe mpakTuueckre 3aj1aund Ha HaX0KIAEHUE YTJIOB.

Brnanets monsituem reomerpuyeckoro Mmecta Todek (I'MT). Omnpenenste OHCCEKTpUCY yria €W CEPEIWHHBIN
MEPIEHAUKYJISIP K OTPE3KY KAaK T'€OMETPUUYECKHE MecTa ToueK. [lonb30BaThbCsl MOHATHEM T€OMETPUUYECKOTO MECTa TOUEK
(I'MT) npu noka3arenbCTBe Fr€OMETPUUECKUX YTBEPKICHUN U TIPU PELICHUU 3a/1a4.

@opMyIUpPOBATH OMNPEACICHUSI OKPYKHOCTHU W Kpyra, XOpAbl U AUAaMETpa OKPY>KHOCTH, YBEPEHHO BIAJIETh HX
CBOMCTBAMU. Y METH JIOKA3bIBATh U IPUMEHSTh 3TH CBOKWCTBA IPU PELICHUH 3a/a4.
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Biianers mNoHATHEM OIMCAHHOW OKOJIO TPEYIOJIbBHUKA OKPYKHOCTH, YMEThb HaxoIWUTh €€ LeHTp. Jlokas3blBaTb U
UCIIONIb30BaTh (PaKThl O TOM, YTO OHCCEKTPHUCHl YIJIOB TPEYTOJIbHHUKA MEPEeceKaroTcsi B OJAHOM TOYKE, U O TOM, HTO
CEepEANHHBIE NEPIEHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B OJTHOM TOYKE.

Biianers NMOHATHEM KacaTeIbHOW K OKPYXXHOCTH, IOJIB30BAaTHCS TEOPEMOM O IEPIEHIUKYJIAPHOCTH KacaTeJIbHOU H
paguyca, IPOBEIEHHOIO K TOUKE KacaHusd. JlOKa3bpIBaTh PABEHCTBO OTPE3KOB KACATEIbHBIX K OKPYXKHOCTH, IIPOBEAEHHBIX U3
OJIHOW TOYKH, U IIPUMEHATH 3TO B PEIICHUU I€OMETPUYECKUX 3a1a4.

JIoKa3pIBaTh U MPUMEHSATH MPOCTEUIINE TEOMETPUIECKUE HEPABEHCTBA, IOHUMATh UX IPAKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE IMIOCTPOEHUS C TIOMOIIBIO IUPKYJISI U JIMHENKH.

K konIty oOyueHus B 8 kiacce 00ydaronuiics MoayuuT CIEIYIONIUE MPEIMETHBIC PE3YJIbTaThI:

Pacmo3naBaTh OCHOBHBIE BHABI UYETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI, TOJB30BAThCS MX CBOMCTBAMHU IPH PEIICHHUH
rCOMETPUYECKUX 3a7ad. Pa3nuyarh mpu3HAKK W CBOKCTBA MapajuieiorpaMma, pomMOa ¥ MpsSMOYTOJIbHUKA, IOKAa3bIBaTh UX U
YBEPEHHO NMPUMEHSTH MPU PEIICHUH T€OMETPUUECKHX 3a]1a4.

Hcrnonp30BaTh CBOMCTBA TOUKH TIEPECEUEHUS MEIMaH TPEYroJIbHUKA (IIEHTPa MAcC) B PEIICHUH 3a/1ay.

Brnagets moHATHEM CcpenHel JHMHWM TPEYyroJdbHUKA W TpameluH, NPUMEHATh WX CBOWCTBA TMPU PEIICHUN
reoMeTpruYeCKuX 3amad. Vcmomb3oBaTh Teopemy Dajeca m TeopeMy O IPOIMOPIMOHATIBHBIX OTPE3KaxX, MPUMEHATh UX IS
pEIIeHUS IPAKTUYECKUX 3a71a4.

Pacmo3naBaTh 1IeHTpAIbHO-CUMMETPUYHBIE (DUTYPHI M KCTIOB30BATh UX CBOMCTBA IIPH PEIICHUH 3a71a4.

Brnagets moHsATHSMU TOA00MS TPEYTOJBHHUKOB, KOX(G(dUIIMEHTa MOA00Ms, COOTBETCTBEHHBIX AJIEMEHTOB IMOO0OHBIX
TPEYTroJIbHUKOB. VIMETh mpeicTaBieHrne o nmpeoOpa3oBaHUK MOI00MS W O MOA0OHBIX ¢urypax. [lomp30BaTbcs MpU3HAKaMU
MOoJO0MsT  TPEYTOJbHUKOB TIPH  PENICHUM TEOMETPUYECKUX  3adad. JlokaspiBaTh MW MPUMEHATH  OTHOIICHUS
MIPOTIOPITMOHAIEHOCTH B TIPSIMOYTOJILHBIX TPEYTOobHUKAX. [[pUMEHsITh mo1001e B MPAKTUUECKUX 3a/1auax.

BriBoguTh W UCMONB30BaTh MpoCTeiIve (GopMynbl s IUIOMIAAXA TPEYTrOJdbHUKA, TapajjiesiorpaMma, poMmOa u
Tpanenuu. Berauciste (pa3nuyHbpIMU cTIOco0aMu) IIJIOMAAb TPEYTOJbHUKA U TIJIOMIAAN MHOTOYTOJIBHBIX (pUTYp (TMONIB3YSCh,
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rJIc HCOOXOIMMO, KaJbKYJIATOpOoM). 3HaTh OTHOIICHHUE ILIOMANEH MOAOOHBIX (UTYp W NMPUMEHSATH MPU PEHICHUU 3aj1ad.
[TprMEHSITh MTOJTyYCHHBIC YMEHUS B IIPAKTHYECKUX 3a/1a4ax.

[Tosb30BaThest TeopeMoit [Tudaropa s peneHus TeOMETPUYSCKUX M MPAKTHISCKUX 3a1a4d. CTPOUTh MaTEMaTHUCCKYIO
MOJIE/Ib B MMPAKTUYECKUX 3a/1a4aX, CAMOCTOSTEIbHO JC/IaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIME JUTHHBI.

BnajgeTs MOHATHEM BIIMCAHHOTO W IICHTPAJILHOTO YIUIA, YIJla MEXKIy KacaTelbHON M XOpAOH, OMMMCAHHOW M BIMCAHHOM
OKPY)KHOCTH TPEYTOJIbHUKA U YCTHIPEXYTOJIbHNKA, IPUMEHSTh UX CBOMCTBA IIPH PEIIICHUH 3a]a4.

[IpyMeHSTh MOJTYYCHHBIC 3HAHWS HA MPAKTHKE — CTPOUTh MATeMAaTHUYSCKHE MOJCIH JUIA 3a/ad peajbHOW JKU3HU U
MIPOBOJIMTH COOTBETCTBYIOIINE BBIYMCIICHUS C MPUMEHEHUEM ITOJ00MS W TPUTOHOMETPHH (ITOJIB3YSCh, IJe HE0OXOIUMO,
KaJIBKYJISITOPOM).

K xon1ty oOyuenus B 9 kiacce 00yqarouuics MOJyqdUT CICAYIOMINE IPEIMETHBIC PE3yJIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBHIX YIJOB, YMETh HAXOJWUTh C HX IOMOIIBIO Pa3JIMYHBIE SJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIeHUE MPSIMOYTOJIBHBIX TPEYTOJbHUKOB»). HaxomuTh (C MOMOIIBIO KalbKYJSITOpPA)
JUTMHBI ¥ YTJIbI JUTsl HETAOJTUYHBIX 3HAYCHUH.

[Tonw3oBaThess GopMyliaMu TIPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKICCTBOM JJII HAXOXKICHUS
COOTHOILIEHUMN MEXAY TPUTOHOMETPUUECKUMU BETUUMHAMH.

Jloka3pIBaThb TEOPEMY CHUHYCOB U TEOPEMY KOCHMHYCOB, MPUMEHATh HMX [JIS HAXOXICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYTOJIbHHUKA («PEIIEHUE TPEYrOJbHUKOBY), MIPU PELICHUH T€OMETPUUECKUX 3aAad. [[puMeHsTh MOoTyYeHHbIC 3HAHUS MPU
pELIEHUN MPAKTUYECKUX 3aay.

[IpuMeHsATh TPUTOHOMETPHUIO B 3ajlauyax Ha HaxXO0XKJACHWE IUIONIaAH, BBIBOJUTh W BIAJAETh TPUTOHOMETPUYECKUMHU
dhopmyamu IS TUIOMIAN TPEYTOIbHUKA, TTapajuiesiorpaMma, poMoa, Tpareiuu, BIBOAUTE U MPUMEHATh popMyny ['epoHa u
(dbopmMyITy IS TUTOIIAAH BBITYKIIOTO YETHIPEXYTOIBHUKA.

NmeTs npeAcTaBieHne 0 TOMOTETHH, IPUMEHATH B TPAKTHUECKUX CUTyalUAX.

Hcnonb3oBath TeopeMbl UeBbl 1 MeHenast npu pelieHny 3aaau.
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Hcronp30BaTh TEOPEMbl O BIHMCAHHBIX YIJIAX, YIJIaX MEXIY XopAaMu (CEKYIIMMH) M yTJe MEXKIY KacaTeIbHOW M
XOpAOW TPHU PEIICHUH TEOMETPUUYECKHX 3adad. J[oka3piBaTh W MPUMEHSATH TEOPEMBI O MPOM3BEICHUU OTPE3KOB XOPH, O
MIPOU3BEIICHUN OTPE3KOB CEKYIIHNX, O KBaIpaTe KacaTeIbHOM.

BrageTs MoHATHEM KOOpJIWHAT HA TUIOCKOCTH, pad0TaTh C YpaBHCHHEM IPSAMOI Ha IUIOCKOCTH. BiaieTs MOHATHSIMU
yTJI0BOr0 KOA(uImeHTa u cBOOOIHOIO YjieHa, TOHUMATh UX T€OMETPUUECCKHN CMBICI M CBS3b yIIIOBOr0 Kod(dduIimeHrta ¢
BO3pacTaHWEM U YOBIBAHHEM JIMHEHMHOW (QyHKIMH. YMETh pemiaTh METOJO0M KOOpPJMHAT 3aJadyd, CBS3aHHBIE C
MapauIeIbHOCTHIO U TIEPIICHAUKYJIIPHOCTHIO TIPSIMBIX, TIEPECEUCHUEM MPSMBIX, HAXO0KIEHUEM TOUCK TIePEeCCUCHUS.

BrIBomuTh W BIIaZIeTh YpaBHEHHEM OKPY)KHOCTH. Vcmonb30BaTh METOJ KOOPAWHAT IS HAXOXKICHHS TepECCUCHUM
OKPY)XHOCTEH M mpsMbIX. Bianerp ¢opmyliaMu pacCTOSHHS OT TOYKH 1O MPSIMOM, IUIOMAAU TapajuiejiorpaMma B
KOOpAWHATaX, MMETh IOHSATHE 00 OpPHUEeHTHPOBAHHOMW IuIomAaau. I[lob30BaThCs METOAOM KOOpPJAWHAT Ha TUIOCKOCTH,
MPUMEHATh €r0 TPH PEIICHHH TCOMETPUYECKHX M TMPaKTHUECKHX 3amad. [IpuMeHATh MeTOo[ KOOPAMHAT B TPAKTHUKO-
OpHEHTHPOBAHHBIX TEOMETPUICCKUX 3aavax.

Brnanets moHATHEM BeKTOpa. YMETh CKJIAQIbIBAaTh M BBIYMTATh BEKTOPHI, YMHOXaTh Ha YHCIIO, BJIAJCTh IPABUIAMH
TPEyTroJbHUKA M TapajuiesiorpaMMa. BrageTe NpakTHYECKUMHU HWHTEPIPETAIUSIMH BEKTOPOB. YBEPEHHO I10Jb30BATHCS
KOOpAWHATaMM BeKTopa. BianeTs ciiokeHneM 1 BBIYUTAaHUEM BEKTOPOB, YMHOKCHHEM BEKTOpPA HAa YHUCIIO B KOOPAMHATAX.

Nwmeth mpencraBienne o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI MO 0asucy. PackiampiBaTh BEKTOPBI CHIT C
MMOMOIIBIO TPOCIIMPOBAHUS W TPUTOHOMETPHYECKUX COOTHONICHHWH. [IpHMEHSATh MOTydeHHbIE 3HAHUS B MPOCTECUIINX
(bU3UYeCcKuX 3a7a9ax.

Brnagets moHATHEM CKaJIpHOTO MPOU3BEICHUS BEKTOPOB, MOHUMATh €r0 TEOMETPUYECKHI CMBICT W YBEPEHHO
MOJIb30BATHCS €T0 BBIPAKEHUEM B JIEKAPTOBBIX KOOpAMHATAX. 3HATH AUCTPUOYTHBHOCTH CKAISPHOTO MPOU3BEICHUS U €T0
CBSI3b C TPOCHUPOBaHUEM. [IpUMEHSATH CKaJIsIpPHOE MPOM3BEACHHE BEKTOPOB JUISI HAXOXKIACHUS IJIMH W YIJIOB. Pemrath
TCOMETPUYCCKHUE 3a/ladydl C TOMOIIBI0 CKaJSIPHOTO IMPOM3BeICHUS. VICIONb30BaTh CKaISIPHOE IMPOU3BEICHHUE BEKTOPOB B
anreOpanyeckux M GU3NICCKHUX 3a71a9ax.
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Brnaners MoHATUSMHU MPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>XKHOCTH, JJIMHBI AYTH OKPYKHOCTH U paJMAHHOU
MepHhI yIJia, BBIYUCIATh IUIONMIA/Ib Kpyra U ero yactei. [lonuMars cMbicn yucna wt. [IpuMeHSTh MOJIydYeHHbIE YMEHUSI HpH
pEelIEHUN MPAKTUYECKUX 3a7a4. 3HATh UICTOPUUYECKHUE CBEJICHHS 00 U3MEPEHUHU JITTUHBI OKPY>KHOCTH U IUIONIAAN KpyTa.

NmeTs mpencraBieHue o MpeoOpa3OBaHUM IUIOCKOCTH, O JBHXKEHUAX. HaxoauTh ocu, IEHTPHl CUMMETPHUH (QUryp,
IIEHTPHI MIOBOPOTA, HAXOJUTh KOMIIO3UIIUK MTPOCTEHIIX MpeoOpa3zoBanuil. [[pUMEHSATh ABMKEHHS TUIOCKOCTH MPU PEIICHUU
reOMETPUYECKUX 3a]1ay.

[IpuMeHsATh MOMy4eHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE MOJCIM JJIsl 3a/lady peaibHOW >KU3HU U
MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHHUEM TMOJ00MS U TPUTOHOMETPUUYECKUX (PYHKUIUM (MOIB3YACH, TIE
HEO00XO0IUMO, KAIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  MpakTscckume (undposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
W3mepenne reoMeTpudecKiX BEeIIMIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CyMMa yriioB 15 1
MHOTOYTOJIbHUKA
[TpsiMOyTOIbHBIE TPEYTOJIBHUKU
I'eomeTprueckne HepaBeHCTBA 1
OxpyxHOCTb. 'eoMeTpruyeckue mecta
6 Touek. [TocTpoeHus ¢ MOMOIIBIO TUPKYIIS 18 1
W JINHEHKN
7 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATH3 AN 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3esioB U TeM uudpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
YeThIpEXyroIbHUKA 22
[Monobue 16
3 [Tnomans 16
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTibl U Y4eTHIPEXYTOBHUKH, CBSI3aHHBIC C 20 1
OKPY>KHOCTBIO
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne /it HaunmeHnoBaHue pa3ieiioB U TeM Kowrponsusre  Tpaxruseckse (uudgpossbIe)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenI
1 Pemenue TpeyroasHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Merona KoopauHaT 10 1
4 BexTopsl 20 1
5 JliHa OKpYKHOCTH U ILTOLIAAb Kpyra 16 1
6 JIBM>KEHUS TUIOCKOCTH 10
7 [ToBTOpEHwUe, 0606H16HI:IG, 12 1
CUCTeMAaTH3aIHsl 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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