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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi kaK OJWMH U3 OCHOBHBIX PAa3/ENIOB IIKOJbHOW MAaTeMaTHKH,
UMEIOIIUN CBOCH 11€JIbI0 00€CTEeYUTh M3YUYEHHUE CBOMCTB W pa3MepoB (QUryp, UX
OTHOIIEHWH ¥ B3aMMHOE pACIHOJIOKEHHE, ONUPACTCs HAa  JIOTHYECKYIO,
JIOKa3aTeIbHYI0 JIMHHIO. [[eHHOCTh M3y4YeHUs T€OMETPUU Ha YPOBHE OCHOBHOIO
o01ero o0pa3oBaHus 3aKIOYAETCS B TOM, YTO OOYYAIOMIMIICS YUUTCA IPOBOAUTD
JI0Ka3aTeIbHbIC PACCYKACHUS, CTPOUTD JJOTUUECKHUE YMO3AKIIOUCHUS, JOKa3bIBATh
UCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JOXKHBIM, IMPOBOJUTH
pacCcyXIeHusT «OT TMPOTUBHOrO», OTJIMYATh CBOWCTBAa OT  MPHU3HAKOB,
dbopmMyIHpoBaThH 0OPATHBIC YTBEPKICHUS.

Bropoii 1enpt0 M3y4yeHHs] TE€OMETPUU SIBISIETCA HCIOJIb30BAaHHE €€ Kak
WHCTPYMEHTA MPU PEUICHUM KaK MAaTEMaTUYECKUX, TaK WM MPAKTUUYECKHUX 3a/aad,
BCTPEYAIONINXCSI B peanbHOW Ku3HU. OOydJaromuiicss MODKEH HayYUThCS
OTPEACIUTh TE€OMETPUUECKYI0 (PUTYpy, ONMHcaTh CIOBAaMU JAHHBIA YEPTEXK WIH
PUCYHOK, HAWTH TUIOLIAAb 3€MEJILHOTO yUacTKa, pacCYUuTaTh HEOOXOAUMYIO JJIUHY
OTITOBOJIOKOHHOTO Kalenss winu TpeOyeMble pa3Mepbl rapaxa s aBTOMOOWMIIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUUCIUTENIbHAS JIMHUS B W3YyUYEHUU T€OMETPUHU.
[Ipu pemenuu 3aja4 MPaKTUYECKOTO XapakTepa OOyYaloIIMICS YYHUTCS CTPOUTh
MaTeMaTUYECKHUE MOJIEIU pEeaJbHbIX JKU3HECHHBIX CHUTYallMd, MPOBOJUTH
BBIYUCJICHUS U OLICHUBATH aICKBATHOCTh MOJYUYEHHOTO PE3YJIbTaTa.

Kpaithe BakHO TOMYEPKUBATH CBSI3M TEOMETPUU C APYTUMH Y4YEOHBIMU
npeaMeTaM, MOTUBUPOBATH UCIIOJIH30BATh ONPEICIICHHUS TEOMETPUIECKUX (PUTYp
U TOHSTHH, JTEMOHCTPUPOBATH MPUMEHEHHUE MOIYUYEHHBIX yMEHUW B (QU3HKE U
TEXHUKEe. OTH CBsI3u Hamboiee sSIpKO BUAHBI B Temax «Bektops,
«TpUroHOMETpUYECKHE COOTHOLIEHUs», «Meroxg koopauHaty» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eoMeTpus» BKIIOYACT CIEAYIONINE OCHOBHBIE pa3/eiibl
comepxanus: «l'eomerpuueckue Gurypsl W WX CBOWcTBay, «V3Mepenue
F€OMETPUYECKUX BEIUYUHY», «JleKkapTOBbI KOOpPJAMHATHL Ha  IIOCKOCTHY,
«BekTops», «JIBUKeHUs TII0CKOCTHY, «IIpeoOpa3oBanust moao0usi».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiiacce
— 68 4vacoB (2 vaca B Hememwo), B 8§ kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce — 68 JacoB (2 yaca B HEEIIO).
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COJEPXKXAHME OBYUYEHUA
7 KIIACC

Hauanensle nouaTus reomerpun. Touka, mpsmMasi, OTpE30K, JIyd. YToJ. Buasl
yIiioB. BeprukanbHble U CMeXHbIe YIribl. buccekrpuca yria. JlomaHas,
MHOI'OYTOJIbHUK. [lapajuiennbHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX.

Cummetrpuunbie  ¢Qurypbl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPHUHU.
[IprMepsl CHMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOEHHUSI C MOMOILBI LUPKYJS WM JUHEUWKHU. TpeyroyibHUK.
Bricorta, Mmennana, buccekTpuca, X CBOICTBa.

PaBHOOenpeHHBII W  PaBHOCTOPOHHUIM  TpeyroipHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpolicTBa M MpPU3HAKK PaBHOOEIPEHHOro TpeyroybHuka. IlpusHaku
PaBEHCTBA TPEYTrOJBbHUKOB.

CBoiicTBa ¥ NPU3HAKH [TAPAJUIEIbHBIX NPAMbIX. CyMMa yIjoB TPEyroJbHUKA.
Brennue yrisl TpeyroJbpHHKA.

[IpsMoyronbHBI  TpeyroapHUK. CBOWCTBO MeaMaHbl MPSIMOYTOJBHOIO
TPEYyroJIbHUKA,  IPOBEAEHHOW K  runoreHyse. lIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpAMOYyTronbHBIN TPEYTONBHUK C YIiaoMm B 30°.

HepaBeHncTtBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, Teopema O OojblieM yriie U OoJblIel CTOPOHE TPEYroJIbHHKA.
[leprieHAMKyIsIp ¥ HAKJIIOHHAS.

I'eomeTpuyeckoe MecTo TOYEK. buHccekTpuca yria H - CEpeAUHHBIN
NEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.

OkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HX CBOWCTBA. B3aumHoe
pacCIIONIOKEHUE OKPYKHOCTHM M npsMor. KacarenpHas M ceKymias K OKPYKHOCTH.
OKpy’XKHOCTb, BIMCaHHAas B YroJ. BrnucanHas W ONHCaHHAsg OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronbauku. [TapamienorpamMm, ero npu3Haku 1 cBomcTBa. HYacTHble
ClIy4au TapajijIesiorpaMMoB (MIPSMOYTOIBHUK, POMO, KBaJapaT), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOHCTBA M IPU3HAKH.
[IpssmoyrosbHas Tpaneuus.

Meron ynBoeHust menuanbl. LleHtpanbHas cummerpus. Teopema @Paneca u
T€OpeMa O MPOMOPLHOHAIBHBIX OTPE3KAX.

CpenHue TMHUY TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojabHUKa.

[Tonobue TpeyroabHUKOB, Ko3(duiueHt nomodus. IlpuzHaku mnom00us
TPEYroJbHUKOB. [IpMeHenre mogo0us nMpu peleHny MPaKTHIECKUX 3aad.
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CpoiicTBa miomaaeid reoMerpudyeckux ¢uryp. Popmynsl il IUIOMIAINA
TpPEeyroJibHUKa, MapajuiesiorpaMmma, pom6a u Tpaneuuu. OTHOUIEHUE IUIONIaAeH
noA00HBIX HUTYP.

Brrunciienne mnomanen TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHun
IIPAKTUYECKUX 3a]1a4.

CHHyC, KOCMHYC, TaHI€HC OCTPOrO yIjia MNPsSMOYTOJbHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKUE (DYHKUIUU
yriioB B 30, 45 u 60°.

Brincannele M LEHTpaJbHBIE YIJIbI, YTOJ MEXKJIY KacaTellbHOM U XOPAOM.
Yrael Mexay XOpAaMH M CeKyIlMMHU. DBrimcanHele W ONKMCaHHBIE
YETBIPEXYTOJIbHUKU. B3auMHOE pacmnoyiokeHue AByX OKpyxkHocTed. Kacanwue
okpy>kHOocTel. O011IMe KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrioB ot O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI MPUBEACHHUS.

Pemienne TtpeyrosbHukOB. TeopeMa KOCHMHYCOB M TEOpPEMa CHUHYCOB.
Pemienne npakTHdyecKHX 3aJad C HUCIOJb30BAHHEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nogodus. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O mnpou3BEAEHUU OTPE3KOB XOpJl, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, mnuHa  (MOIyJb)  BEKTOpa,  COHAMNPABJIEHHBIE  BEKTOPHI,
OPOTHUBOIOJIOKHO  HAlpaBJI€HHbIE  BEKTOPbI, KOJJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaludu HaJ BekTopamu. Pa3iokeHue BeKTOopa MO JBYM
HEKOJUIMHEapHbIM BeKkTopaM. KoopauHatel BekTopa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE /11 HAXOXKCHHUS JJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUNIOCKOCTH. Y PABHEHUS NIPSMOU U OKPYKHOCTH
B KOOpJMHATAX, IEPECEUCHHE OKPYKHOCTEH U MPsAMbIX. MeTO ] KOOpJUHAT U €ro
IPUMEHEHUE.

[IpaBunbHbIE MHOTOYrosbHUKU. [[nuHa oOkpyxkHOCTH. I'pamycHas wu
paauaHHas Mepa yIJia, BbIYMCICHHE UIMH Iyr OKpykHOocTed. Ilmomaas kpyra,
CEKTOpa, CETMEHTA.

JIBKeHUS TIJIOCKOCTH M BHYTPEHHUE CUMMETpUU GUTYp (dIEMEHTapHBIC
npencrasienus). [lapamiensusiii neperoc. [loBopor.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS TPOrpaMMbl  Y4eOHOTO Kypca
«I"eoMeTpus» XapaKTEPU3YIOTCA:

1) matpuoTNyecKoe BOCIMTAHHE:

MPOSIBJIEHUEM HHTEpPECa K NPONUIOMY U HACTOAIIEMY POCCHICKOMN
MaTeMaTUKH, LEHHOCTHBIM OTHONIEHWEM K  JIOCTWKEHHUSIM  POCCHICKHUX
MAaTEMATUKOB M POCCHUMCKOM MAaTEMaTUYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ITUX
JOCTUKEHUM B APYTUX HAYKaX U MPUKIATHBIX cepax;

2) rpa:KIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEH rpakIaHrHa U peanu3aliy ero
MpaB, TPEACTABICHHEM O MaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, SBICHUN, MPOIEAYp TpakJAaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K 0OCYKIEHUIO STUYECKUX MPOOIIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHUEM JOCTHUKEHHII HayKH, OCO3HAHHWEM BaXXHOCTHU
MOPaIbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyaoBOEe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTUE€ B PEUICHUU NPAKTUUYECKUX 3aaad
MaTeMaTUYECKOW HaIpPaBICHHOCTH, OCO3HAHHEM Ba)XXHOCTH MaTEMaTHYE€CKOTO
00pa3oBaHUs Ha MPOTSHKEHUM BCEU >KU3HU IS YCHEHNTHOW Mpo(ecCHOHATbHOU
NEATeIbHOCTH U Pa3BUTHUEM HEOOXOJIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIMBUAYaJbHON TPaeKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K  SMOILIMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEIICHUH, pacCyk JACHUN, YMEHHUIO BUJICTh
MaTeMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpPUEHTAIlMEeN B JIESITEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY HAay4HBIX
IPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, TPUPOIBI U
oOmecTBa, TMOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cdepbl 4YeToBEYECKON
NEATEIbHOCTH, 3TallOB €€ pPa3BUTHUS M 3HAYMMOCTH U1 PA3BUTHS LUBWIM3ALWH,
OBJIQJICHUEM SI3IKOM MAaTEMATUKU W MAaTEMATHUYECKOMN KYJBbTYPOU KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHHEM MPOCTEUIIMMU HABBIKAMU HCCIIEIOBATEIbCKON
JNEATENbHOCTH;
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6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHHE KYJIBTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0J1aAr0NOJy U :

FOTOBHOCTBIO TMPUMEHATh MAaTEeMAaTHYECKUE 3HAHUS B HMHTEpPECax CBOETO
3710pPOBbs, BEJACHHS  3J0pOBOTO  o0pa3a KU3HM  (3M0pOBOE  IMHUTAHME,
cOaaHCUPOBAHHBIM pEXUM 3aHATUM M OTHObIXa, peryispHas ¢unyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JAPYroro 4eJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

OpHEHTAllUE HA MTPUMEHEHUE MaTeMaTUYECKUX 3HAHUM /IS peIlIeHUs 3a/1a4
B 00JacCTH COXPAaHHOCTH OKPY’KAIOIIEH cpenapl, IJIaHUPOBAHHUS IOCTYIKOB U
OICHKU HX BO3MOXXHBIX TMOCJEIACTBUN JJIsi OKpY>Karolled cpesbl, OCO3HAHHEM
100aJIbHOrO XapaKTepa IKOJIOTUUECKUX TPOOJIeM U MyTEeW X pelIeHHUS;

8) agmanTauusa K M3MEHAKIIUMCH YCJIOBUSM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

TOTOBHOCTBIO K JEWCTBUSIM B YCIOBHSX HEONPEACIEHHOCTH, MOBBILIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM UHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOM NESATEIbHOCTH
HOBBIC 3HAHU S, HABBIKM U KOMIIETEHIIMU U3 OTBITA JPYTHUX;

HEOOXOJMMOCTBI0O B (OPMHUpPOBAHMH HOBBIX 3HAHMH, B TOM YHCIEC
dbopMyTUPOBaTh UICH, TIOHATHS, THTIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHl COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0O KakK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaEMbIe pelIeHus] U JeHCTBUS, (GOPMYIHPOBaTH U OIEHUBATh PUCKH U
MOCJEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBHS

ba3oBble JJornueckue aeiicTBU:

e BBIBIATh U XAPAKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
00BEKTOB, TOHSTHI, OTHOIICHUN MEXKIYy IOHATUAMH, (OPMYIHUPOBATH
OTIpENe/ICHUS  TIOHATHH, YCTaHABIMBATh  CYIIECTBCHHBIH  TPH3HAK
Kiaccu(ukanuu, OCHOBaHUS /g OOOOIIEHHS W CpPaBHEHUS, KPUTEpUU
IPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (GOPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKIACHUS:
yTBEpAUTENIbHbBIE W OTpULIATENbHbIE, €IMHUYHbIC, YacTHbIE W OO0uIue,
YCJIOBHBIE;
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e BBIABIATH  MaTEMaTUYECKWE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3H |
npoTuBopeyuss B (akTaxX, JaHHBIX, HAOIIOJACHUSAX U YTBEPKIACHUSAX,
npeasiaraTh KpUTEPHUU JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;

e JeNaTh BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUCHHUN 110 aHAJIOTHH;

e pa30upaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIEHUU (TpsIMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIWTH
MPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS;

e BBIOMpaTh CcHOCOO perieHUss y4dyeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApUMAHTOB pelUICHUs, BBHIOMpaATh HaubOoJee MOAXOMSAMHMN C YIETOM
CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCcKue 1eHCTBUS:

e HCIOJb30BAaTh BOIPOCHl KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCHPYIOIIME MPOTUBOPEUHE, MPOOIEMYy,
CaMOCTOSITEJIbHO yCTaHABIMBATH HMCKOMOE W JlaHHOE, (OPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MTO3HITNIO, MHEHHUE;

e TMPOBOJAWTH IO CAMOCTOSATEILHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

e CaMOCTOSTEILHO (OPMYJIHPOBaThH OOOOIIEHUS] W BBIBOJABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOJIOCHUS, HUCCICNIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJbTAaTOB, BHIBOJIOB U O00OIICHUI;

e TMPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE TIpOIlecca, a TaKKE BBIJIBUTATH
MIPEAMOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pa6ora ¢ nundpopmanmueii:

e BBIABJIATh HEJAOCTATOYHOCTb W W30BITOYHOCTH HWH(OpMAIUU, JTaHHBIX,
HEOOXOIUMBIX ISl pEIICHUS 3a/1a4H;

e BBIOMpaTh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
uH(OOPMAITHIO PA3IMYHBIX BUIOB U (POPM IIPEICTABICHHUS;

e BbIOMpaTh (opMy mpencraBieHuss WHGOPMAIMK W  WLIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMMmMaMiy, HWHOM rpaduKod H UX
KOMOMHAIIUSIMU;

e OICHMBATh HAAEKHOCTh WH(OOPMAIMU IO KPUTEPHUAM, MPEIIIOKECHHBIM
YUHUTEIIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBHS:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS
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B YCTHBIX M NHUCbMEHHBIX TEKCTax, /aBaTh MMOSCHEHUS MO XOAYy PEIICHUS
3a/1a4yn, KOMMEHTHPOBATD MOTYUYEHHBIN pe3yJibTar;

e B XOJ€ 00CYKJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOW TEMBI,
npoOJIEMBI, pelIaeMoi 3aa4u, BbICKa3bIBaTh UECH, HALICJICHHBIE HA TOMCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXKIEHUA C CYXICHHUSIMHU JPYTUX
YYaCTHUKOB JAMajiora, oOHapyXMBaTh pa3jivyule M CXOJCTBO IMO3ULIUHU, B
KOPPEKTHOH popMe GopMyIHpOBaTh pa3HOIIIACHUsl, CBOU BO3PAKECHHUS;

e TMpPEACTAaBIATh  pe3yJbTaThl  pPEIICHHs  3aJayu, JKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA, CAMOCTOSITEIbHO BBIOMPATh (POPMAT BBICTYIUICHHS
¢ Y4€TOM 3aJa4 NPE3eHTAlMU U OCOOEHHOCTEN ayAUTOPHH;

e IIOHWMATh U HCIIOJIb30BATH IPEUMYLIECTBA KOMAaHIHON U UHAUBUY AIbHON
paboThI pH pEelIeHUH Y4eOHbIX MATEMATHUECKUX 3a/1a4;

e IMPUHUMATH LIEJTb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATH OpPraHU3ALMIO
COBMECTHOM palOTBI, pacnpenensitb BHIbI paboOT, JOroBapHUBATHCA,
00CYXXJ1aTh MPOIIECC M PEe3YyJbTaT PadOThl, 0000IMAaTh MHEHUS HECKOIbKHX
JIIOJIEH;

e yYacTBOBaTh B TIpymnmnoBbiXx ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE LITYPMBI U APYTHE), BHIIIOIHSITH CBOIO YacTh pabOTHI
U KOOPJAMHHUPOBATH CBOU JEHCTBHUS C JAPYTMMU WICHAaMH KOMAaHIbI,
OLICHMBATh KA4€CTBO CBOETO BKJIaJa B OOUIMH MNPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBUSI.

PCFYJIHTHBHLIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBJSATH IUJIaH, aJTOPUTM pelieHUs 3a1ayu (WM ero
4acTh), BBIOMpATh CHOCOO pEHICHUS C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH C Y4€TOM HOBOUM MH(GOPMAIIHH.

CaMOKOHTPO.JIb, IMOLMOHAJIbHBIN UHTEJIJIEKT:

e BIIAJIETh CIOCOOAMH CAMOIIPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3yJbTaTa
pELICHUsI MaTEMaTUYECKOM 3a]a4u;

e TPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUHU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJIEHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJbTATa ACATECIBHOCTHA MOCTABICHHOMN LIEIHN U
YCJIOBUSAM, OOBSCHITh MPUYUHBI JTOCTHXKCHHUS WM HEAOCTHIKEHUS eI,
HAXOJIUTh OMIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI
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K xoHmy oO0yuenuss B 7 kjacce OOy4arOUIMiiCs MOMYYHUT CiEIyIOLINeE
IIPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh HM3yu€HHbIE TE€OMETpUYECKHE (Urypbl, ONpeAessiTb HX
B3aUMHOE pPAacloJIOKEHUE, H300pa)kaTh TI'€OMETPUYECKHE (QUIYpBI, BBIIOJIHATH
YEpPTEXKU M0 YCIOBUIO 3anaud. M3mepsATb JMHEHHBIE W YIJIOBBIE BEJIMYMHBI.
Pemars 3a1aum Ha BBIYKCIICHHUE UIMH OTPE3KOB U BEJIUYHUH YTJIOB.

Henatb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH TPEIMETOB B
peaIbHOM KU3HHU, pa3MepoB MNPUPOJHBIX 00BEKTOB. PasnmuuaTh pazMepsl 3TUX
O0OBEKTOB MO MOPSAJIKY BEIUUNHBI.

CTpouThb 4yepTekn K TEOMETPUUECKHAM 3aa4aM.

Ilonp30BaTbcsd NpPHU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, HCIIOJIB30BATh
IPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUU 3a]1a4.

[IpoBOIUTE JOTMYECKHE PACCYXKIEHUS C HCIOJb30BAHMEM T'€OMETPHYECKUX
TEOPEM.

ITonp30BaTbcsd NpPHU3HAKAMU PABEHCTBA IIPSAMOYTOJIBHBIX TPEYTOJILHUKOB,
CBOWMCTBOM  MEAMWAHbI, IPOBEAEHHOM K  THUIIOTEHY3€  MNPSIMOYTOJIBHOIO
TPEYTOJBHHKA, B PELICHUH T€OMETPUUECKUX 3a/1a4.

Onpenenars napayuieabHOCTh IPSIMBIX C TOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
C HUMH ceKymas. OnpenensaTs MapajuleIbHOCTh NPSIMBIX C IIOMOLIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJIHOM MPSIMOU O TOYEK APYror MPsIMOM.

Pewate 3a1aum Ha KjeT4aToi Oymare.

[IpoBOAUTH BBIYKMCICHHUS M HAXOAUTH YUCIOBBIE M OyKBEHHbIE 3HAYEHUS
yIJIOB B TIEOMETPUYECKHMX 3aJadyax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJOB, OOpa30BaHHBIX MpHU
NIEPECEUECHNH JABYX MApaAJUIENbHBIX MNPAMBIX CEKylleld. Pemare mnpakTudeckue
3a/1a4M Ha HAXO0KJICHUE YTJIIOB.

Brnaners moHATHEM TI'€OMETPUYECKOIO MECTa TOYEK. YMETh OIPENEATh
OMCCEeKTpUCY YIJIa U CepEeIUHHBINA MEPIEHIUKYJIISIP K OTPE3KY Kak FeOMETPUUECKHE
MecTa TOYEK.

@opMyJIMPOBATH OIPENEIECHUS] OKPYKHOCTH M Kpyra, XOpIbl M JHameTpa
OKPY’KHOCTH, TI0JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3TU CBOMCTBA IIPU
pELIEeHNH 3a1a4.

Brnaners moHATHEM ONHUCAHHOM OKOJO TPEYTOJbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBarbes (pakTamMu O TOM, 4YTO OUCCEKTPUCHI YIJIOB
TPEYTOJbHUKA IIEPECEKAIOTC B OJHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBIC
MEPIICHANKYJIISAPBI K CTOPOHAM TPEYTOJIBHUKA ITEPECEKAIOTCS B OJHON TOUKE.

Bnaners nonsaTreM KacatelbHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOM O
NEPIEHANKYISIPHOCTH KacaTeJIbHOW U pajnyca, IPOBEAEHHOIO K TOUKE KACaHHUS.
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[Tonb30BaThCA NPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, TIOHUMATh
UX MPAKTUYECKUNA CMBICI.

[IpoBOOUTH OCHOBHBIE T€OMETPUUECKUE ITOCTPOEHUS C IIOMOILBIO HUPKYJIS U
JIVMHEUKU.

K kxoniy oOydeHus B 8 kJjiacce oOydaronuics MOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTe OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BaThCSA X CBOMCTBAMH IIPU PEILIEHUH F'€OMETPUUECKUX 3a1a4.

[IpuMeHATh CBOWCTBA TOYKM NEPECEUEHUs] MEIHWAaH TPEYroJibHUKA (LIEHTpa
Macc) B pEIlICeHUH 3a/1au.

BiianeTte moOHATHEM CpelHEW JMHUM TPEYroJbHHKA M Tpaneuuu, NPUMEHSTh
X CBOMCTBA NpPHU pELICHHHM reoMeTpuyeckux 3anad. [losmp3oBarbes Teopemont
dasneca ¥ TEOPEMON O TPOMOPIIUOHAIBHBIX OTPE3KaX, MPUMEHSTh X JUIsl peIIEeHUs
NPAaKTUYECKUX 3a]ad.

[TpuMeHsTh NPU3HAKHU OO0 TPEYTOJIBLHUKOB B PELICHUN T€OMETPUUECKUX
3azay.

[Tonb3oBaTbea Teopemoil [ludaropa nns pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpOUTh MaTEMAaTHUYECKYI0 MOJENb B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATENBHO JIEJaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIMNE JIJTUHBI.

Brnagerp DNOHATUSMHM CHHYyCa, KOCMHYyCa M TaHI€HCAa OCTPOro yria
OPSIMOYTOJIBHOTO TpeyroibHUKa. [1oyb30BaThCAd ITUMHU MOHATHSAMU JJIA PEIICHUS
IPaKTUYECKHX 3a/1a4.

Beruncnars (pa3inuuHbiMU clocO0aMM) IMUIOHIAJb TPEYTrOJIbHUKA U IUIOLIAIU
MHOTOYTOJBHBIX (Quryp (monb3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATH MOTyYEHHbIE YMEHUS B IPAKTUYECKHUX 3a/1auax.

Brnanerp NOHATHAMHM BIHCAHHOTO W LEHTPAIBHOTO Yrja, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIVIAX, YIJIaX MEXKIY XOpJaMH (CEKYILMMH) U YTIJIe MEXIY
KacaTeJIbHON U XOPAOW MPHU PEIIeHUH T€OMETPUUECKUX 3a]au.

Bragers MOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA IIPU PELICHUH 33]1a4.

[IpuMeHATHh MONYYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNY ISl 33724 peaibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUYMCICHUS
C TNpPUMEHEHHEM IMOAOOUS U TPUTOHOMETpPUU (TMOJB3YSICh, TIE HEOOXOAUMO,
KAJIbKYJISITOPOM).

K kxoniy oOydeHus B 9 kJjacce o0Oydaronuics MOJYYUT CIEAYIOIINE
pPEeAMETHBIEC PE3YIIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
IOMOIIBIO PA3JINYHBIE 3JIEMEHTHI MPSAMOYIOJBHOIO TPEYTrOJbHUKA («PELICHHE
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OPSIMOYTOJIBHBIX TPEYTOJbHUKOBY ). HaxoIuTh (C MOMOIIBIO KaIbKYISATOPA) AJIUHbIL
U YTJIbI JUIsl HETAOJMYHBIX 3HAUCHUM.

[Tonb30BaTbes hopmyaamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM Il HAXOXACHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJTUYMHAMMU.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0KICHHSI Pa3JIMYHbIX
AJIEMEHTOB TPEYIOJbHUKA («PEIICHHE TPEYyTrOJIbHUKOB»), NPUMEHATh HUX IpHU
pELIEHUU TEOMETPUYECKUX 3a]1ay.

Brnagere moHsATHAMH  npeoOpa3oBaHUs  MOAOOMSA, COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. Iloap3oBaThCs cBOMCTBAMM 1TOA00MS MPOU3BOIBHBIX
Guryp, yMmerb BBIYHCIATH JUIMHBI W HAXOAWUTh YIJIbI Y MOAOOHBIX (uUryp.
[IpumensTh cBoMcTBa MOAOOUS B MPAKTUUECKUX 3ajladyax. YMETh HPUBOJUTH
npuUMeEpPbI MOAOOHBIX PUTYP B OKPY’KAIOIIEM MUPE.

ITonb30BaTbes TEOPEMaMU O MPOU3BEACHUHN OTPE3KOB XOPA, O IPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeJbHOM.

[Tonb30BaTbcsd BEKTOpaMH, NOHUMATh MX TE€OMETPUUYECKHI U (PU3NYECKUIA
CMBICII, MPUMEHSTh MX B PEIICHUH TIE€OMETPUUECKHMX U (PU3NYECKUX 3ajad.
IIpuMeHATH CKaJISIpHOE ITPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JUIMH U YIJIOB.

ITonp30BaTbCcd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €ro B
pELIEHUU T€OMETPUUYECKUX U IPAKTUYECKHX 3a]1a4.

Bragers MOHATUSMU TPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPY’KHOCTHM M PaJUaHHON MEpBl yIVIa, YMETh BBIYMCIATH IUIOLIAIb
Kpyra u ero yacrei. [I[puMeHsTh oy4yeHHbIe YMEHHS B IPAKTUYECKHUX 3a/1a4ax.

Haxomnuth ocu (MM LEHTPBI) CUMMETPUU (PUTYp, TPUMEHSATH ABUKEHUS
MJIOCKOCTH B MPOCTEHIINX CITy4dasiX.

[IpuMEHATH IOIYYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIENIN JUIS 3a7a4 PeabHOM KU3HU U IPOBOJUTE COOTBETCTBYIOIIME BBIUYNCICHUS
C NPUMEHEHUEM MOJN00MS M TPUTOHOMETPUUYECKUX (PYHKUUU (TOJB3YSCh, A€
HE00XO0JIUMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoimnuecTBo yacoB
HaumeHoBaHMe pa3iesioB U TeM
Ne i/ Kontpoabnbie | IIpakTue
IporpamMmmsl Bcero
padoThI padoThbI
[Ipocreiime reomeTpudeckue GUTYps U
1 UX CBOMCTBA. I3MepeHne reoMeTpuuecKux 14
BEJIMYUH
2 TpeyroabHUKN 22 1
3 [TapannensHble IpsAMBIE, CyMMa YIJI0B 14 |
TPEYroJIbHUKA
4 OKpyXHOCTh U KpyT. [ 'eomeTprueckue 14 1
MOCTPOECHUS
5 [ToBTOpeHue, 06001IeHNE 3HAHUT 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 0
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 19 ot 15.05.2024. UcnonHutenb: Maneesa .M. B INTEKTPOHHBIA
CtpaHnua 12 n3 17. CTpanuua cosaana: 15.05.2024 14:26 =¥ TATAPCTAH



8 KUIACC

Ne i/

HaumeHoBaHue pa3/ie/ioB U TeM
NMPOrpamMmmbl

KoanyecTBO 4acoB

Bcero

Kourpoabnsie | IlpakTnu

padoTsbI

padoThI

YeThIpEXyroJbHUKN

12

Teopema @aneca u Teopema o
IIPONOPLHMOHATIBHBIX OTPE3KaX, MOJOOHBIE
TPEYTOJIbHUKU

15

ITnmomans. Haxoxxaenne mnomniagei
TPEYTOJIHLHUKOB M MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu monoOHBIX hUryp

14

Teopema [Iucgaropa u Hauana
TPUTOHOMETPHUHU

10

VYTl B OKpY)KHOCTH. Brincanusie u
OIMCAHHBIEC YETBIPEXYTOJIbHUKU.
Kacarenbnble k okpyxHocTH. Kacanue
OKpYKHOCTEH

13

[ToBTOpeHue, 00600MEeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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9 KUIACC

KoanyecTBo yacos
HanmenoBanue pa3ieioB U TeM
Ne n/m Konrpoabnsie | IIpakruv
MPOrpamMmbl Bcero
padoThI padoTsbI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1
CHUHYCOB. Penienne TpeyroinbHuKOB
) [TpeoOpa3zoBanue nomodus. Merpudeckue 10 |
COOTHOUIEHUS B OKPY>KHOCTHU
3 Bexkrtopsl 12 1
4 JlexapToBbI KOOPAMHATBI HA IIJIOCKOCTH 9 1
[IpaBunbpHBIE MHOTOYTOJIBHUKU. JlJTMHA
5 OKPYXKHOCTH U IUIOIIaAb Kpyra. 8
Brruncnenue miomanen
6 JIBYO>KEHUS TUIOCKOCTH 6
7 [ToBTOpenwue, 00001IeHIE, CHCTEMATH3AIIS 7 )
3HAHUHN
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 0
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 19 ot 15.05.2024. UcnonHutenb: Maneesa .M. ' I/IEKTPOHHBIA
Ctpanuua 14 u3 17. CtpaHuua cosgana: 15.05.2024 14:26 ¥ TATAPCTAH



HokymeHT co3paH B anekTpoHHon copme. Ne 19 ot 15.05.2024. Vicnonnutens: aneesa I'.M. B INEKTPOHHbBIA
Ctpanuua 15 us 17. CtpaHuua cosgana: 15.05.2024 14:26 =¥ TATAPCTAH



HokymeHT co3paH B anekTpoHHon copme. Ne 19 ot 15.05.2024. Vicnonnutens: aneesa I'.M. B INEKTPOHHbBIA
CtpaHuua 16 us 17. Ctpanuua cosgana: 15.05.2024 14:26 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 19 ot 15.05.2024
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