


HOACHUTEJBHASA 3AIINCKA

['eomeTprst Kak OJWMH M3 OCHOBHBIX pA3JEiiOB IWIKOJbHOW MaTEeMaTHKH,
UMEIOIUI CBOEH 1ENbI0 00ECTICYNTh M3YYCHHE CBOMCTB M pa3MepoB QUryp, vx
OTHOIICHWHA W B3aUMHOE  PACIOJIOKCHHE, ONUPACTCSd HA  JIOTUYECKYIO,
JOKA3aTeNbHY0 JTUHAK. LIEHHOCTh M3yYeHUsi TEOMETPUHM HA YPOBHE OCHOBHOIO
o0miero 00pa3oBaHus 3aKITOYAETCS B TOM, YTO OOYYarOIIUICS YUUTCS MPOBOIAUTH
JOKA3aTENbHbIE PACCYKIEHUS, CTPOUTD JIOTUYECKUE YMO3AKIFOYCHHSI, TOKA3bIBATh
VUCTUHHBIE YTBEP)KICHUS M CTPOMTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOJUTH
pacCcyKIE€HUsT «OT TMPOTHBHOIO», OTJIMYaTh CBOHCTBA OT TNPU3HAKOB,
(opMynupoBaTh OOPATHBIE YTBEPXKICHUSI.

Bropo#i 1enpr0 M3ydeHHs] TEOMETPHM SIBISIETCS KCMOJIB30BAHHE €€ Kak
WHCTPYMCEHTA MPU PEIICHUU KAK MaTEMarTHYeCKHX, TaK W MPAKTUYCCKUX 3a71ad,
BCTPECUAKOIIMXCS B  PealpbHOW kM3HU. OOyHaromMiicss [OODKEH HAYy4YMThCs
ONPEACTUTh TEOMETPUYECKYIO (UTYPY, ONUCATh CIOBAMH AAHHBIA YEPTEXK WM
PHCYHOK, HAMTH IJIOINAAb 3€MEIBHOTO YYacTKa, PACCUYMTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOeNsi Wih TpeOyeMble pa3Mepbl Trapaxka Uisi aBTOMOOWMIIS.
OTOMY COOTBETCTBYET BTOpAs, BBIUMCIHATEIbHAS JTUHUS B M3YUYCHUU T'€OMETPHH.
[Ipn pemeHnn 3amay MPAKTUYECKOTO XapakTepa OOydarOIUiicss YUUTCS CTPOUTH
MAaTEMaTHUYECKAE MOJCIN  PEAbHBIX JKU3HEHHBIX CUTyaluuid, MPOBOJWTH
BBIYMCJICHHS W OLICHUBATh aICKBATHOCTh MOJIyYEHHOTO PE3YNbTara.

Kpaiine BaxHO NOAUEPKMBATH CBSI3W TEOMETPUHM C APYTUMHU YUYCOHBIMH
npeaIMeTaMi, MOTUBUPOBATh MCIIOJIB30BAaTh OMPEACIICHUSI TEOMETPUUYECKUX (PUryp
W TOHATUH, NEMOHCTPUPOBATH MPUMEHEHUE MOIYYEHHBIX YMEHWH B (QU3MKE U
TEXHUKE. OTH CBS3W HamOojee SPKO BHAHBI B TeMmax «BekTtopey,
«Tpuronomerpuyeckue COOTHOLIEHUA», «Meron xoopauHary u  «Teopema
[Tugaropay.

YueOHblli Kypc «l'€OMETpUs» BKIIOYAET CICAYIOLIME OCHOBHBIE Pa3leibl
copepxkanus: «l'eomeTpuueckue QUrypel W MX CBOMCTBay, «M3Mepenue
TFEOMETPUYECKUX  BEIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«BexTopey, «JIBuskeHus MI0CKOCTHY, «IIpeodpazoBanus noao0us.

Ha n3ydenne yueOHoro kypca «I'eomerpus» orBoaurcs 204 yaca: B 7 knacce
— 68 uvacoB (2 yaca B Henmenw), B 8 kimacce — 68 yacoB (2 yaca B HEACTHO), B 9
KJj1acce — 68 4acoB (2 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

HauvanbHble OHATUA reOMeTpUU. TodKa, psMas, OTPE30K, JIy4. YT0oJI. Bubl
V0B, BepTrukanbHele W CMEXKHBIE VYIIBl.  buccekrpuca yria. JlomaHnas,
MHOTIOYrOJIbHUK. [lapayimenbHOCTh U EPIEHAUKYJISIPHOCTD MPAMBIX.

Cummerpuunbie  purypel. (OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
[IpuMepsl CUMMETPUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHUS C TMOMOLIBIO LMPKYJS U JIMHEWKW. TPEYroJIbHHK.
BricoTa, Mmeanana, OuccekTpuca, uX CBOWCTRA.

PaBHOOEApEHHBIE W PaBHOCTOPOHHWI  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHHAKA.

CpoiicTBA W TpPU3HAKA PABHOOCAPECHHOIO TPEYroJbHUKA. [Ipu3Haku
paBeHCTBA TPEYTOJIBHUKOB.

CBo¥#iCcTBa M NPU3HAKHU NAPAUIEIBHBIX NPAMBIX. CyMMa yIJI0B TPEYTOJIbHHUKA.
BHewHue yribl TpeyroJibHUKa.

[IpsMOyroNbHBIA  TPEYTroabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO
TPEYIrOJbHUKA,  NPOBEAEHHOM K  rumoreHyse.  lIpu3Haku  paBeHCTBA
MPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [ [PAMOYTOJIBHBIN TPEYTOJILHUK C YoM B 30°.

HepaBeHncTtBa B TreOMETpUH: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, TeopeMa O OOoJIbIIEM yriie M OONIbIIEH CTOPOHE TPEYrOJbHUKA.
[leprieHAUKYIAP U HAKITOHHAS.

I'eomerpuyeckoe MeCcTO TOYEK. bHccekTpuca yria W CEepeAUHHBIN
MEPIIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.

OKpy>)KHOCTb M KpyI, XOpAa W JMaMerp, MUX CBoicTBa. B3aummnoe
PacroyIOKEHHE OKPYKHOCTH M mpsiMoil. KacarenpHasd U cexylias K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCAHHAs B YroJ. BrnucaHHas W ONKMCAHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYeTelpéxyronpHuky. [lapamienorpamm, ero Npu3Haku U cBoicTea. YacTHele
cllydau TNapajuiesiorpaMMOB (TIPSIMOYTOJIbHUK, POMO, KBaApaT), UX NPHU3HAKU W
cBoiicTBa. Tpanenusi, paBHOOOKas Tpameuus, €€ CBONCTBA M NPHU3HAKH.
[IpsamoyroJibHas Tpaneuus.

Meron yasoeHus Meauanel. LleHTpaiibHas cummerpus. Teopema daneca u
TEOpPEMa O MPOMOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue JIMHAKA TPEYTOJIBHUKA W Tpaneuuu. LIEHTp Mace TpeyroapHuKa.

[TonoOue TpeyroapHukoB, Kod(hduimeHnt noaodus. [lpusHaku mnoaoOus
TPEYrOJabHUKOB. [ [puMeHeHNE MOA00HS TPH PELICHUH MPAKTUYECKUX 3a/1a4.



CpoiicTBa mnomaacii reomerpuyeckux ¢uryp. @opmyibl i TUIOMIAIA
TPEYroJIbHUKA, Mapajuienorpamma, pomOa u Tparnenuu. OTHOLICHHE IUIOINAACH
no00HBIX (PuUryp.

Brruucnenue miomanaeii TpeyroJpHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOR
oymare.

Teopema I[Iudaropa. Ilpumenenue teopemsl I[ludaropa mnpu penieHun
MPAKTUYECKUX 3aaY.

CHHYC, KOCHMHYC, TAHI'€HC OCTPOTO yIJjla NMPSAMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TPUrOHOMETpUYECKUE (DYHKIMU
yrnoB B 30, 45 u 60°.

BrnimcaHHble M LEHTpaIbHBIE VIJIBI, YIOJ MEXKAY KacareJbHOM W XOPHOW.
Yriel  MEXAy — XOpAamMu M CEeKyIIMMHM. BrnucaHHele W ONMCAHHBIC
YETBIPEXYTOJIBHUKN. B3auMHOE paclnoioKeHue ABYX OKpY)KHOCTei. Kacanue
OKpY>KHOCTEH. O01IMe KacaTreabHbIE K ABYM OKPYXKHOCTSIM.

9 KUJIACC

Cunyc, KkocuHyc, TaHreic ymioB or O go 180°  OcHoBHOE
TPUTOHOMETPHYECKOE TOKACCTBO. DOPMYJIBI IPUBEICHUSI.

Pemienne TpeyrosibHUKOB. TeopemMa KOCMHYCOB W TEOpPEMA CHUHYCOB.
Pemenne mnpakTHYeCKMX 3a7ady C HKCHOJIB30BAHMEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CHHYCOB.

[TpeoOpazoBanue noaoous. [1ogo0ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOM3BEICHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOM.

Bekrop, mimmHa  (MOAyJNb)  BEKTOPA,  COHANPABICHHBIE  BEKTOPHI,
OPOTUBOIMONOXHO  HAMPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEPALlMKA HaJ BEKTOpamu. PasnoxkeHHe BEKTOpa MO JBYM
HEKOJIMHEApHbIM BekTopaM. KoopauHatel BekTopa. CKaIsSpHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJIsl HAXOKICHUS IJTUH U YTJIOB.

JleKkapTOBbl KOOPAMHATHI HA TUIOCKOCTH. YPaBHEHMSI MPSMOM M OKPY>KHOCTH
B KOOpJAWHATAaX, NEPECCUYCHUE OKPY>KHOCTEH M MPsAMbIX. METOJ KOOPAMHAT U €ro
NPUMCHEHUE.

[IpaBuyibHBIE MHOTOYTOJbHUKH. JlTMHA  OKpy>KHOCTH. ['paaycHas u
pamuaHHasi Mepa yria, BBIYMCICHWE JUIMH AyT OKpyxXHoctel. [lnomane kpyra,
CEKTOPA, CETMEHTA.

JIBU>KEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETPUHM (QUTYD (3JIEMEHTApPHBIC
npeacrapienus ). [apamnensasiii nepenoc. [ToBopor.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «(@I'EOMETPHS» HA YPOBHE OCHOBHOIO
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHUS MPOrpaMMmbl y4eOHOro Kypca
«"eomeTprs» XapaKTEPU3YHOTCS:

1) narproTH4eckoe BOCIUTAHHE:

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIMIEMY POCCHMCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMaTHYECKON IIKOJBI, K HCIOJIB30BAHUIO DTHUX
JOCTUKCHHIA B APYTUX HAYKaX M MPUKIAAHBIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IMpayKAAHWHA U PEAU3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYECKMX OCHOBAaX (PYHKIIMOHWPOBAHUS
PA3IAYHBIX CTPYKTYP, SIBICHWA, MPOLEAYyP TPAKIAHCKOro o0miecTBa (Hanpumep,
BBIOODBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3THUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JOCT)KCHUM HAYKH, OCO3HAHMEM BAaYKHOCTH
MOPATbHO-3THYECKUX MPUHIMUITIOB B ACATENBHOCTH YYEHOTO;

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Y4YaCTHE€ B PCIICHWHA NPAKTHYECCKUX 3aaa4
MAaTEMaTUYECKON HANPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCHIEIIHOW MPO(ecCHOHATBHOM
JESATEIbHOCTA M PA3BUTHUEM HEOOXOAUMBIX YMEHHHA, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHANBUAYAIBHONH TPACKTOPHH 00PAa30BaHUS U YKU3HEHHBIX TUIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIIUTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHYECKAX OOBEKTOB, 3a/a4, PEUICHMIA, PACCYXICHWUH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI O O3HAHMS:

OpPUEHTAUMER B JEATEIBHOCTM HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI YEIOBEKA, MPUPOIBI U
oOuiecTBa, MOHUMAHUEM MATEMATHUYECKOH HAyKW Kak c(epel 4YeI0BEUECKOH
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIABUIA3ALMUM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOM KYJIBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHM HMCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usunueckoe BocnuTaHHe, (POPMHUPOBAHHE KYJIbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUYCCKUE 3HAHHWS B MHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0Opa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjisgpHas Quanyeckas
AKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
PpaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro 4YeJI0BEKa,

7) 3K0JI0rHYecKOoe BOCIIUTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI1 PEIIEHUS 3aaa4
B 00JacTM COXPAHHOCTH OKPYXAIOWIEH Cpeapl, MIAHUPOBAHUS TOCTYNKOB W
OLICHKH WX BO3MOXHBIX TOCJICICTBUH HJs OKPYXKAIOWIEH CPEabl, OCO3HAHUEM
r100aIBPHOTO XapakTepa 3KOJOTHYECKUX TPOOIEM U MyTER X PEIIECHUS,

8) ajantanusi K N3MEHAIIMMCS YCJIOBHSIM COUMAJBbHON M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO NEATEIIBHOCTh, B TOM YMCIIE
YMECHHE YUUTHCA y JPYTHX JIFOACH, MpuoOpeTarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOOMMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWHA, B TOM YHUCIIE
(opMyUPOBATh WIEH, IOHATHUS, TUIOTE3BI 00 0OBEKTAX U SBICHUSAX, B TOM YMCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEMH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMKO, BOCHPUHHAMATH
CTPECCOBYK) CUTYalIMIO KaK BBI30B, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBAThH
NPUHAMACMbIE PEIICHUST W ACHCTBHS, (POPMYJIMPOBATh M OLICHUBATh PHUCKH W
NOCNEACTBHS, POPMHUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJ/IbTATHI
Ilo3HaBaTe/ibHBbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3osble Jornyeckue aeiicTBus:

e BBISBJIATh M XapaKTEPU30BATh CYUICCTBCHHBIE MPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOLICHWH MEXAY MOHATUAMHU, (HOPMYJIMPOBATH
ONpEACTICHUS  TOHSATHI, yCTAHABIIMBATH  CYLICCTBCHHBIA  MPU3HAK
KJIacCU(UKalMK, OCHOBAHWSA HJsi OOOOIICHWS W CPABHECHHS, KPUTECPUH
NPOBOAMMOIO aHAJIN3A,

e BOCHpHUHMUMATH, (opMynmHpoBaTh M  OPEOOPA30OBBIBATH  CY>KIACHUS:
YTBEPIUTENIbHBIE W OTPULATENIbHBIC, €IWHWYHBIC, YaCTHBIE W OOLIME,
YCIIOBHBIC;



BBISIBJISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OPOTUBOpEUMs B (PaKTax, MAAaHHBIX, HAOMIONCHUSAX W YTBEPKACHHSIX,
npeuiaraTe KPUTEPUU JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEH M TPOTUBOPEUMIA,
JeNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX H
WHAYKTUBHBIX YMO3AKIKOYCHAH, YMO3AKIFOUEHUH IO aHAJIOTHN,

pa3dupaTh N0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHHUMA (MPAMBIE U OT
OPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIEC JI0Ka3aTeIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPAMBATh APTYMEHTALMIO, MPUBOJIUTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh CrMoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEUICHHS, BBIOMPATh HaAWOOJEE MOAXOAAIUN C YUETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTe/IbCKUe AeiiCTBUSA:

MCIOJIb30BaTh BOMPOCHl KaK HCCICAOBATENILCKHIA WHCTPYMEHT IMO3HAHUS,
(opMynUpoBaTh BOMPOCH, (PUKCUPYIOLIME MPOTUBOPEUME, TPOOIIEMY,
CaMOCTOSITETIbHO ~ YCTAHABIIMBATH HMCKOMOE W JAaHHOE, (POPMHPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHCHHE,

OPOBOAWTH MO CAMOCTOSATENBHO COCTABIICHHOMY IUIAHY HECIIOXKHBIH
SKCIIEPUMEHT, HEOOJIBIIOE MCCIEAOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOr0 00BEKTA, 3aBUCUMOCTENR OOBEKTOB MEXKTYy COOOIA;
CaMOCTOATEbHO (POpMYJIUPOBaTh O0OOIIEHUS W BBIBOJBI M0 PE3yJbTaTam
NPOBECAEHHOTO HAOMIOJACHMS, WCCIEAOBAHUS, OLEHUBATH JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKKE BBIIBUTATH
OPEINOIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCITOBHSIX.

Pabora ¢ nnpopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OPMALMHU, [TaHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOMpAaTh, aHAJIM3UPOBATh, CHCTEMATU3HPOBATh W HWHTEPIPETUPOBATH
WH(OPMALMIO PA3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

BbIOMpaTe (OpMy TPEACTaBICHHS WHPOPMAUMU W WILTIOCTPUPOBATH
pelIacMbple  3a7a4M  CXEMaMH, JAdarpaMMaMid, WHOW TpaQukod W ux
KOMOHMHALIUAMH,

OLICHWBATh HAAEKHOCTH HMH()OPMALMKA MO KPUTEPUSM, MPEAJIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIC IeHCTBHS:

BOCIIpHHHUMATL U (bOpMy.HI/IpOBaTB CY’KACHHA B COOTBCTCTBUU C YCIIOBUAMHU
H OcjIaMu O6H.I€HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAYKATL CBOIO TOYKY 3PCHUA



B YCTHBIX U MHUCbMEHHBIX TEKCTAaX, aBaTh MOSICHEHUS MO XOIy PELICHMUS
3a/1a4ui, KOMMEHTHPOBATh MOJYUYCHHBIH Pe3ysbTar;

B X0J¢ 00CY>KIIEHUS 331aBaTh BOIPOCHI MO CYIIECTBY OOCYKAACMON TEMBI,
npoOJIeMbl, pelliaeMoii 3aauu, BbICKa3bIBaTh UJECH, HALCJIEHHBIE HA MOUCK
pELICHUs, COMOCTABJAThL CBOM CYXKJICHUS C CYXACHUSMHU JPYrux
YYaCTHUKOB AMA]Ora, OOHApy>XUBaTh Pa3IMuME U CXOJCTBO MO3UIIMH, B
KOPPEKTHOH (popMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OpEACTaBIATh  PE3yJbTaTbl  pPEUICHUs  3aJaud,  JKCIECPUMEHTA,
UCCIICTIOBAHMSI, POEKTA, CAMOCTOSTENIBHO BbIOMpaTh (POPMAT BBICTYIIIEHUS
C YUYETOM 3aJa4 NPE3CHTALMA U OCOOCHHOCTEH ayAUTOPHH,

NOHUMATh M UCMOJIb30BATh MPEUMYIECTBA KOMAHIHONW U UHIUBUAYyaIbHON
PabOTHI MPU PELICHUH YUEOHBIX MAaTEMATUUECKUX 33/1a4;

OPUHUMATH 1€JIb COBMECTHOM AEITENBHOCTH, TUIAHUPOBATH OPraHU3allUIo
COBMECTHOI paloThI, pacnpencisTh BUAbl paboOT, JAOrOBApUBATHCH,
o0Cy’K/1aTh MPOLECC U pe3yabTaT padoThl, 0000IMATh MHEHHUSI HECKOIbKHUX
JIFOJICH;

y4acTBOBaTb B TIpynmnoBeIXx ¢opmax padoTtel (00CyxacHus, OOMEH
MHEHUSMHU, MO3TOBBIE LITYPMbI U JPYTHUE), BHIIOJHATH CBOIO YaCTh PAbOTHI
U KOOPIMHUPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJBbI,
OLIEHMBATh KAYeCTBO CBOETO BKJIaga B OOUIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMyTMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBHS

Camoopranusanusi:

CaMOCTOSITENIEHO COCTABJAThH IUIAH, aITOPATM PELICHUS 3aAaud (WA €ro
4acTh), BbIOMpATh CMOCOO PEHICHHS C YYETOM HMMEKOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATh
BapHAHTHI PELICHHI ¢ YYETOM HOBOM MH(OpMaLIUK.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IMPOLIECCa U pe3yJipTara
PELICHHs] MAaTEMATUYECKON 3a1a4H,

NPEABUACTD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUH 3a0a4H,
BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HAlICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJIBTATA AEATEIBLHOCTH MOCTABICHHON LIEM U
YCIIOBUSIM, OOBSACHATH NMPUYMHBI JOCTHKCHUS WM HEJOCTHKEHUS LIEIH,
HAXOAWTh OIIKMOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xonny oOydenus B 7 kjaacce oOOy4aromuiics TMOJYYUT CJICTYIOUIUE
[PEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh W3y4YEeHHBIE TE€OMETPUUYECKUE (UTYPBI, OMNPEACTATh WX
B3aMMHOE PACMOJIOKEHUE, M300paXkaThb T'€OMETPUYECKHE (UTYPBI, BBINOTHATH
YEPTEXKU M0 YCIOBHIO 3amaud. M3MmepaTh JIMHEHHBIE W YIVIOBBIE BEJIMYMHBL.
Perrare 3a1a4v Ha BBIYMCIIEHUE IUTHH OTPE3KOB U BEJUYUH YIJIOB.

Jlenate rpyOyr0 OLICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MNPEIAMETOB B
PEATTbHOM JKW3HU, PA3MEPOB MPUPOAHBIX OOBEKTOB. Paznmmuare pa3Mepbl 3THX
OOBEKTOB MO MOPSAKY BETUYHHBI.

CTpOHTh YEPTEKH K TCOMETPUUECCKUM 3a1a4aM.

[Tone30BaTbest MpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BATH
NPU3HAKK W CBOKCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB ITPH PELICHUY 3a1a4.

[IpoBOINTE JTOTHMYECKUE PACCYKACHUSA C UCIOJIb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

ITonp30BaTbCs MpPU3HAKAMU PABEHCTBA MPIMOYTOJIBHBIX TPEYTOIBHUKOB,
CBOMCTBOM  MEJHWaHbl, TMPOBEAEHHOW K  TUIOTEHY3€  MPAMOYIOJIBHOIO
TPEYTOJIbHUKA, B PELICHUN TEOMETPUYECKUX 3a1aY.

OnpenensaTs NapajyieIbHOCTh MPSAMBIX C OMOIIBIO YITIOB, KOTOPBIE 00pa3yeT
¢ HAMH cexymas. OnpenensaTe NapauieIbHOCTh MPAMBIX € MTOMOIIBK) PABEHCTBA
PacCTOSHUI OT TOYEK OJHON MPSAMON 0 TOYEK APYroM MPIMOiA.

Pemare 3a1auu Ha KaeT4aroi Oymare.

[TpoBOMTE BBIYHACIEHWS W HAXOIUTh YMCIOBbIE W OYKBEHHBIC 3HAYCHHS
VIJIOB B TEOMETPUYECKMX 3ajJadax C HCIOJIB30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpH
[IEPECEUYEHUH JBYX MapaJUICIbHbIX MNPAMBIX CEKyLIehd. Pemare mnpakrudeckue
3a7a41 Ha HAXOXKJICHUE YIJIOB.

Bnagere HOHATHEM TEOMETPHUYECKOrO MECTA TOYEK. YMETh ONPEACIIATH
OMCCEKTPUCY yITIa U CEPEIUHHBIN MEPICHIMKYJISP K OTPE3KY KaK FT€OMETPUUYECKHE
MecTa TOYEK.

DopMyIMpPOBaTh ONPEACIHCHUA OKPY)KHOCTH W Kpyra, XOpael M Auamerpa
OKPYKHOCTH, TIOJIb30BATHCSA UX CBOMCTBAMU. YMETH MPUMEHATH 3TU CBOWCTBA MPU
PELIEHUN 3a/1a4.

Bnanere NMOHATHEM ONMUCAHHOW OKOJIO TPEYTrOJIBHUKA OKPY)XHOCTH, YMETH
HaxoauTh €€ weHTp. [lonp3oBarbes (aktamMmum O TOM, 4TO OHMCCEKTPUCHI YITIOB
TPEYIrOJbHUKA TEPECEKAOTC B OJHOM TOYKE, U O TOM, YTO CEpPEIMHHBIE
MEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIBHUKA NEPECEKAIOTCS B OTHON TOUKE.

Brnanere noHATHEM KacaTelIbHON K OKPY)KHOCTH, MOJIB30BATHCS TEOPEMOI O
MEPIEHIMKYJIAPHOCTH KacaTeIbHON U paauyca, MPOBEAEHHOIO K TOYKE KaCaHus.



[Tonb30BaTbCs MPOCTEHIIMMHU T€OMETPUUYECKUMHU HEPABCHCTBAMHM, MOHUMATh
WX IIPAKTUYECKUNA CMBICII.

[TpoBOMTE OCHOBHBIE TEOMETPUYECKHAE TTOCTPOCHUS C MOMOIIBIO LUPKYJIS U
JIAHEWKWU.

K xonny oOydenus B 8 kjacce oOydyaromuiics MOJyYUT CIIECTYIOUIUE
OPEIMETHBIE PE3YIIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHIBl YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMM MPHU PELIEHUH FEOMETPUYECKHX 3a1a4.

[IpuMeHITh CBOMCTBA TOYKH MEPECCUEHMS MEIUAH TPEYTrobHHUKA (LEHTpa
MaccC) B PEIICHUM 33Ja4.

Brnanete noHATHEM CpEeHEH TUHWM TPEYroJIbHUKA M TPANCUWU, TPUMEHSTh
UX CBOICTBA MPH PEIICHUM TE€OMETPUYECKMX 3adad. [loyb30Barbes TEOPEMOW
darneca U TEOPEMOH O MPOMOPUMOHAIBHBIX OTPE3KAX, TPUMEHSATh UX JUISl PELICHHS
MPAKTUYECKHX 3a7a4.

[TpuMeHITh TPU3HAKK TOI00US TPEYTOJBHUKOB B PELICHUH N€OMETPUYECCKUX
3azad.

[Tonb3oBarbest Teopemoil Iludaropa s pelIeHUss TEOMETPUYECKUX M
OPAKTHYECKUX 3a7a4y. CTPOMTh MaTEMaTHYECKyH0 MOJENIb B MPAKTHYECKHX
3a/1a4ax, CaMOCTOSITENLHO JIENATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JITHHBI.

Brnagere mNOHATHSMM CHHyCa, KOCHMHYCAa MW TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO TPEYroiabHUKA. [10JIb30BaThCA 3TUMH MOHATUSAMU JUTsl PEILICHUS
MPAKTUYECKHX 3a7a4.

Beruncnare (pa3nuuHbiMEA Cioco0aMu) MIOM@AAbk TPEYroJIbHAKA W TJIOMAAN
MHOTOYTOJIbHBIX ~ Quryp (moJib3ysicb, TA€ HEOOXOOUMO, KaJIbKYJSTOPOM).
[TpUMEHSTH MOJYyYCHHBIE YMEHUS B TPAKTHYECKUAX 3aa4aX.

Brnanete MOHATHSAMM BNMCAHHOTO M LEHTPAJIBHOTO yrja, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIAX MEXKAY XOPJAaMH (CEKYIIUMU) U YITIE MEKIY
KacareJIbHON M XOPAOU MPH PEIICHUNA T€OMETPUYECKUX 3a1a4.

Brnanete NOHATHEM ONMCAHHOTO YETHIPEXYTONBHUKA, TPUMEHATH CBOWCTBA
OIMMCAHHOTO YETHIPEXYTOJIBHHAKA MTPU PELICHUH 3a/1a4.

[IpUMEHSTh MOJYYCHHBIE 3HAHKS HA MPAKTHKE — CTPOMTh MATEMATUUYECCKHUE
MOJIETH JJIs 3a/1a4 PEaTbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C MPUMEHEHUEM TNOA00MST W TPUTOHOMETPUM (TONB3YSICh, TAE HEOOXOAMMO,
KAJIbKYJIITOPOM ).

K xonny oOydeHus B 9 kjacce oOyyaromuiics MOJYYUT CIEAYIOMIUE
NPEIMETHBIC PE3YIIbTATHI:

3HAaTh TPUTOHOMETPUYECKHE (DYHKIUM OCTPBIX VYIJIOB, HAXOJUTh C WX
NOMOLIBK PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PELICHUE



OPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaXxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) JTHHBI
W YIJIbI 17151 HETAONMYHBIX 3HAYEHHA.

[Tonb3oBarbest popmMyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKAM
TOKJIECTBOM JIJIl HAXOXJACHUS COOTHOLICHHWHA MEXKIY TPUTOHOMETPUYECCKHUMH
BEIIMYMHAMMU.

Hcnonb30Bark TEOPEMBI CHHYCOB U KOCHHYCOB JUTSl HAXOXKICHUS PA3TTUYHbBIX
AJIEMEHTOB TPEYTOJIbHAKA ((PEUIEHUE TPEYTOJbHUKOBY), MPUMEHATh HX TMPH
PELIEHUN NF€OMETPUYECCKUX 331a4.

Brnagere  moHsTMsMEM  mpeoOpa3oBaHWs  MOA0OMs, COOTBETCTBEHHBIX
31€MEHTOB NMO00OHBIX (uryp. [losb30BaThCst CBORCTBAMH MOA00MS MPOU3BOIBHBIX
Guryp, ymMeTb BBIYMCIATH JUIMHBI W HAXOAWTh VYIJIbI Y MOAOOHBIX (UTyp.
[IpumeHsTh CBOKCTBa MOAOOMS B MPAKTHYECKHX 33]a4ax. YMETh MPUBOAWTH
OPUMEPBI MOJAOOHBIX (PUTYP B OKPYKAFOIIEM MUPE.

[Tonb30BaThCs TEOPEMAMHU O MPOU3BEACHUH OTPE3KOB XOPA, O MPOU3BEACHAN
OTPE3KOB CEKYIIMX, O KBaApare KacareabHOM.

[Tonb30BaThbCsl BEKTOpAMH, MOHUMATh WX TEOMETPUYECKHA M (PU3NUYECKUA
CMBICJI, TPUMEHSATh WX B PEHICHHM TEOMETPUYECKAX M (PU3NYECKUX 3a4a4.
[TpuMEHSTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB IJI1 HAXOKICHUS JUTMH U YIJIOB.

[Tonb30BaTbCsl METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
PELIEHUN F€OMETPUYECCKUX U MPAKTHYECKUX 331a4.

Brnanete NOHATHSIMHM NPABWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBL AYTH OKPY>KHOCTH W PAJAMAHHON MEPBI yria, YMETh BBIUYUCIATH IUIOIIAIb
Kpyra 1 €ro 4acteid. [ [pUMEHSITh MOJIyYEHHbIC YMEHUS B MPAKTUYECKUX 3a/1a4aX.

Haxomute ocu (WM LEHTPBI) CHMMETPUM (PUTYp, MPUMEHSTH ABUKCHUS
IJTOCKOCTH B IMPOCTEMIINX CIIyYasix.

[IpUMEHSTh MOJIyYCHHBIE 3HAHMS HA MPAKTHKE — CTPOMTh MATEMATUUYECCKHUE
MOJETH JJIs 3a/1a4 PEaIbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIIHNE BBIYMCIICHUS
C MPUMEHEHUEM MOAOOMS W TPUTOHOMETPHUECKUX (PYHKLUMHA (TOJB3YSACh, TIE
HEOOXOUMO, KAJIbKYJISITOPOM ).
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» ['eomeTpus, 7-9 kmaccel/ Atanacsn JI.C., byry3zos B.®., Kagomues C.b. u
apyrue, AknuoHepHoe oomectro «M3aarenbeTBo «IIpocBeieHue»
» ['eomeTpus, 7-9 knaccel/ Atanacsu JI.C., byryzos B.®., Kagomues C.b. u

apyrue, AximorepHoe o01ecTBo «M3natensctBo «IIpocBemeHnes

METO/IUYECKUE MATEPHUAJIBI VIS YUUTEJISA
» ['eomeTpus, 7-9 knaccel/ Atanacsu JI.C., byryzos B.®., Kagomues C.b. u

apyrue, AxiimoHepHoe o0mecTBo «M3natensctBo «IIpocBeeHnes

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6moteka LIOK



