


HOACHUTEJBHASA 3AIINCKA

['eomeTprst Kak OJWMH M3 OCHOBHBIX pa3JciiOB IIKOJBHOW MaTeMaTHKH,
UMEIOIUI CBOEH 1ENbI0 00ECTICYNTh M3YUYEHHE CBOMCTB M pa3MepoB QUryp, ux
OTHOIICHWHA W B3aUMHOE PACIOJIOKCHHE, ONUPACTCAd HA  JIOTHYECKYIO,
JOKA3aTeNbHY0 JTUHAK. LIEHHOCTh M3yYeHWsi TEOMETPUM HA YPOBHE OCHOBHOIO
o0uiero 00pa3oBaHus 3aKIOYAETCS B TOM, YTO OOYYArOIIMICS YUUTCS MPOBOAUTH
JOKA3aTENbHbIC PACCYKICHUS, CTPOUTD JTIOTUYECKUE YMO3AKIKOUYCHHUS, T0KA3bIBATh
VUCTUHHBIE YTBEP)KICHUS W CTPOMTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOJIUTH
pacCcy’KICHUsT «OT TMPOTHBHOIO», OTJIMYaTh CBOMCTBA OT  MPU3HAKOB,
(opMynupoBaTh OOPATHBIE YTBEPXKICHUSI.

Bropo#i 1enpr0 M3ydeHHs] TEOMETPHM SIBISIETCS KCMOJIB30BAHHE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KAK MaTEMarHYeCKHX, TaK W MPAKTUYECCKUX 3a7ad,
BCTPECUAKOIIMXCS B  pPealbHOW kM3HU. OOyyarommiics [OOKEH HAYyYMThCS
ONPEACTUTh TEOMETPUYECKY0 (DUTYypy, ONMcCaTh CIOBAMH AAHHBIA YEPTEX WM
PHCYHOK, HATH IJIOINAAb 3€MEIBHOTO YYacTKa, PACCUYMTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOeNsl Wid TpeOyeMble pa3Mepbl Trapaxka Uisi aBTOMOOWMIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIATEIbHAS JTUHUS B M3YUYCHUU T'€OMETPHH.
[Ipn pemeHnn 3ama4 MPAKTUYECKOTO XapakTepa OOydYarOIUiiCs YUUTCS CTPOWTH
MAaTEMATHUYECKAE MOJCIN  PEAbHBIX JKU3HEHHBIX CUTyaluuid, MPOBOJWTH
BBIYKCJICHHS U OLICHUBATh aICKBATHOCTh MOJIyYCHHOTO PE3ybTara.

Kpaiine BaxHO NOAUEPKMBATH CBSI3W TEOMETPUM C APYTAMHU yUYEOHBIMH
npeaIMeTaMi, MOTUBUPOBATh MCIIOJIB30BAaTh OMPEACIICHUSI TEOMETPUUYECKUX (PUryp
U TOHATUH, NEMOHCTPUPOBATH MPUMEHEHHUE IMOTYUYCHHBIX YMECHHHA B (PU3MKE U
TEXHUKE. OTH CBS3W HamOojee SPKO BHAHBI B Temax «BekTope»,
«TpuronomeTpuyeckue COOTHOLIEHUA», «Meron koopauHary W «Teopema
[Tugaropay.

YueOHblli Kypc «l'€OMETpUs» BKIIOYACT CICAYIOLME OCHOBHBIC Pa3JCibl
cogepxkanus: «l'eomerpuueckue QuUrypel W MX CBOHCTBay, «M3Mepenue
FEOMETPUYECKUX  BEIMYMHY», «JIeKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«BexTopey, «IBuskeHHs MIOCKOCTHY, «IIpeodpazoBanus noao0us.

Ha n3yuenne yueOnoro kypea «I'eomerpus» orBoaurcs 204 yaca: B 7 knacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B HEACTHO), B 9
KJj1acce — 68 4acoB (2 yaca B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

HavanbHble OHATUA reOMETpUU. TouKa, psMas, OTPE30K, JIyd. YT0oJI. Bubl
VIJIOB. DBeprukanbHele W CMEXKHBIE VYIUIBL.  buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [lapayiienbHOCTh U TEPIEHAUKYJISIPHOCTD MPAMBIX.

Cummerpuunbie  gurypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
[IpuMepsl CUMMETPUH B OKPYKAKOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHUSI C TMOMOLIBIO LMPKYJS M JIMHEWKH. TPEyrojibHUK.
BricoTa, Mmeanana, OuccekTpuca, uX CBOWCTRA.

PaBHOOEApEHHBIE W PaBHOCTOPOHHWI  TpeyroiibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBA W TpPU3HAKA PABHOOCAPECHHOIO TPEYroJbHUKA. [Ipu3Haku
paBEeHCTBA TPEYTOJIBHUKOB.

CBo¥iCcTBa M NPU3HAKHU NAPAUIEIBHBIX NPAMBIX. CyMMa yTIIOB TPEYTOJIbHUKA.
BHennue yribsl TpeyroyibHUKA.

[IpsMOyrosnbHblid  TPEeyroabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJBHOIO
TPEYroJbHUKA,  NPOBEAEHHOM K  rumoreHys3e.  IIpusHaku  paBeHCTBA
MPAMOYTOJIBHBIX TPEYTONBHUKOB. [ [PAMOYTOJIBHBIN TPEYTOJIbHUK C yIJIOM B 30°.

HepaBeHncTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJIbIIEM yIie M OOJIbLIEH CTOPOHE TPEYrOJbHUKA.
[leprieHAUKY AP U HAKITOHHAS.

I'eomeTpuyeckoe MeCTO TOYEK. bHCcCekTpuca yrina H - CEpEeauHHBIN
MEPIIEHIUKY ISP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOYEK.

OKpy’>KHOCTb M KpyI, XOpAa W JMaMerp, MX CBo#cTBa. B3aummnoe
PacIoIOKEHHE OKPYKHOCTH M mpsiMoil. KacarenpHad U cexylias K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCAHHAs B Yroy. DBrnucanHas W onmMcaHHas OKPY>KHOCTH

TPEYTOJIbHUAKA.
8 KUIACC

YeTelp€xyronbHuky. [lapamienorpamm, €ro nNpu3Haku U cBOiCTBa. YacTHBIE
Clly4ad TNapajuIeorpaMMOB (TIPSIMOYTOJIBHUK, POMO, KBAaApaT), UX NPHU3HAKU W
cBoiicTBa. Tpanenusi, paBHOOOKas Tpameuus, €€ CBONCTBA M NPHU3HAKH.
[IpsamoyroiibHas Tpaneuus.

Meron yasoeHus Meauasel. LlenTpanbHas cummerpus. Teopema daiieca u
TEOpEMa O MPOMOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue JIMHAKA TPEYTOJIBHUKA U Tpaneuuu. LIEHTp Macce TpeyroapHuKa.

[TonoOue TpeyroapHukoB, kod(dduireHt noaodus. [lpuznaku nomoOus
TPEYroJabHUKOB. [ [puMeHeHe MOA00MS MPU PEIIEHUH MPAKTUYECKUX 3a1aY.



CpoiicTBa mnomaacii reomerpuyeckux ¢Guryp. @opmyibl i TUIOMIAIA
TPEYroJIbHUKA, MapajuienorpamMma, pomba u tparnenuu. OTHOLICHHE IUTOIAACH
no100HBIX (PUryp.

Brruucnenue miomanaeii TpeyroJpHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOR
oymare.

Teopema [Iudaropa. Ilpumenenue Tteopemsl I[lugaropa mnpu penieHun
MPAKTUYECKUX 3aaY.

CHHYC, KOCHMHYC, TAHI'€HC OCTPOTO yIjla NMPSAMOYTOJBHOTO TPEYTrOJbHHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (HYHKIUHU
yrioB B 30, 45 u 60°.

BrnimcaHHble M LEHTpPAIbHBIE YIVIBL, YIOJI MEXKAY KacareJbHOW W XOpIOW.
Yriel  MEXOy — XOpAamMu M CEeKylIMMHW. BrnmcaHHele W ONKCaHHBIE
YETBIPEXYTOJIBHUKM. B3auMHOE pacnoiokKeHue ABYX OKpY)KHOcTei. Kacanue

OKpy)HOCTEH. OOLIME KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB or O go 180°.  OcHoOBHOE
TPUTOHOMETPHYECKOE TOKACCTBO. DOPMYJIBI IPUBEACHUSI.

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

[TpeoOpazoBanue noaodus. [10100Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOM3BEICHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUHU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAAPATE KACATEIbHOIA.

Bekrop, mimmHa  (MOAydb)  BEKTOPA,  COHANPABICHHBIE  BEKTOPHI,
OPOTUBOIMONOXHO  HAMPABJICHHBIE  BEKTOPBI, KOJJIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OMEpalM HajJ BeKTOpamu. Pa3noxkeHWe BEKTOpa MO JBYM
HEKOJJIMHEApHbIM BekTOpaM. KoopauHatel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, TPUMEHEHUE ISl HAXOXKICHUS JJTUH U YTJIOB.

JleKkapTOBbl KOOPAMHATHI HA TUIOCKOCTH. YPaBHEHMSI MPSMOM M OKPY>KHOCTH
B KOOpJAMHATAX, MEPECCUEHUE OKPY>KHOCTEH M MPSAMBIX. MeTOa KOOPAMHAT U €10
NPUMCHEHUE.

[IpaBuyibHBIE MHOTOYTOJIbHUKH. JMWHA OKpy>KHOCTH. ['paaycHas u
pamuaHHasi Mepa yIia, BBIYMCIECHUE JUIMH AyTr OKpyHoctel. [lnomane kpyra,
CEKTOPA, CETMEHTA.

JIBU>KEHUS TUIOCKOCTH M BHYTPEHHME CUMMETPUM (PUTYD (3JIEMEHTApHBIC
npeacrapieHus ). [lapannenbaeiil nepenoc. [ToBopor.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «(@I'EOMETPHS» HA YPOBHE OCHOBHOIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJIbTAaThl OCBOCHMS MPOrpaMMbl y4eOHOrO Kypca
«"eomeTprs» XapaKTePU3YHOTCH:

1) narpuoTn4eckoe BOCIUTAHHE:

[IPOSIBJICHUEM HMHTEpPECA K MPOIUIOMY UM HACTOAIIEMY POCCHMCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMaTHYECKON IIKOJBI, K HCIOJIB30BAHUIO DTHUX
JOCTUKEHMIA B PYTHUX HAyKaxX W MPUKIAAHbIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IMpayKAAHWHA U PEAU3ALMH €r0
npaB, NPEACTABICHHEM O MAaTreMaTHYECKMX OCHOBaX (PYHKIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHHMA, TPOLEAYP TPAXKAAHCKOrO O0IIeCTBA (HAPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYKACHHAIO 3THYECKHAX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKAM TPUMEHECHHUEM JOCTHXKECHUI HAYKH, OCO3HAHUEM BaKHOCTH
MOPATbHO-3THYECKUX MMPUHIMUIIOB B ACATENBHOCTH YYEHOT O,

3) Tpy10BO€ BOCIIUTAHHUE:

VCTAHOBKOM HAa AaKTMBHOE Yy4YacTUE B PCIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMaTUYECKON HANPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKEHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATbHOM
JESATEIbHOCTA M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
NOCTPOCHUEM WHANBUAYAIBHON TPacKTOPUM 00pa30BaHUs U 5KU3HEHHBIX MJIAHOB C
YUETOM JITYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIIUTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeEMaTHUYECKAX OOBEKTOB, 33Ja4, PEUICHWHA, PacCy>KACHHNA, YMEHHIO BUACTH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI O O3HAHMS:

OpPUEHTAUMEH B JEATEIBHOCTH HA COBPEMEHHYID CHUCTEMY HAYYHBIX
NPEICTABICHANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MATEMATUYECKONH HAayKW Kak cQepel 4YeIOBEUECKOH
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIABUIA3ALMUM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHM HMCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usnueckoe BocnuTaHHe, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUYCCKUE 3HAHHWS B MHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0Opa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHH W OTAbIXA, peryjspHas (u3nuecKas
AKTUBHOCTH), C(OPMHUPOBAHHOCTBED HAaBBbIKA PE(PICKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOoe BOCIIUTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JAaCTM COXPAHHOCTH OKPY>KAKOIIEH Cpeabl, IMIaHUPOBAHUS TOCTYIKOB M
OLICHKH WX BO3MOXHBIX TOCJIECACTBUH sl OKPY>KAKOIIEH CPeabl, OCO3HAHUEM
r100AIBPHOTO XapakTepa 3KOJOTHYECKUX TPOOIEM U MyTEH UX PELICHUS,

8) ajantanusi K N3MEHAIIMMCS YCJIOBHAM COLMAJBbHON M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTD, B TOM YMCIIE
YMEHHE YUUTHCA y OPYTHX JIFOACH, MpuoOpeTaTh B COBMECTHOW ACSITENLHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEOOXOOUMOCTBIO B (POPMUPOBAHWM HOBBIX 3HAHWA, B TOM YHMCIIE
(OopMYyUPOBATH UIEHU, IOHATHUS, TUIOTE3BI 00 OOBEKTAX W SBICHUSX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBKD ~ OCO3HABaTh  CTPECCOBYKD  CHTYalUIO, BOCHPHUHHMATH
CTPECCOBYK) CHUTYAlIMIO KaK BBI30OB, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHUMACMbIE PEIICHUST W ACHCTBUS, (OPMYJIMPOBATH M OLICHUBATh PHUCKH W
NOCNEACTBHS, POPMHUPOBATH OMBIT.

METAINIPEJIMETHBIE PE3YJ/IbTATBI
Ilo3naBaTe/ibHBbIEC YHHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSI

ba3osble Jornyeckue aeiicrBus:

e BBISBJIATh M XapaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKM MATEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOWICHWH MEXIY NOHATUAMHU, (HOPMYJIHPOBATH
OMpEACTICHUS]  TOHSATHI, yCTAHABIIMBATH  CYLICCTBEHHBIA  MPU3HAK
KJIacCU(UKalMM, OCHOBAHWS JAnsi OOOOIICHHWS M CpPaBHEHMS, KPUTEPUU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATh, (opMynHpoBaTh W  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIbHBIC, E€IWHUYHBIC, YaCTHBIE W OOIIME,
YCIIOBHBIC;



BBISIBJISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OPOTUBOpEUMs. B (paKTax, JAHHBIX, HAOMIOJCHUSX M YTBEPKIACHHUSAX,
npeuiaraTe KPUTEPUU JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEH M TPOTUBOPEUMIA,
JeNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 10 aHAJIOTHH,

pa3dupaTh N0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHHUM (MPAMBIE U OT
OPOTUBHOIO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPAMBATh APTYMEHTALMIO, MPHBOJIUTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh CrMoco0 pemeHus y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BAPHAHTOB pEUICHHS, BBIOMPATh HAMOONEE MOAXOMAIIMA C YUETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTe/IbCKUe AeiiCTBUSA:

MCIOJIb30BaTh BOMPOCHl KaK HCCICAOBATENILCKHIA WHCTPYMEHT IMO3HAHUS,
(opMynMpOBaTh BOMPOCH, (PHUKCUPYIOLIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITETIbHO ~ YCTAHABIIMBATh HWCKOMOE W JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHEHHE,

OPOBOJAWTH MO CAMOCTOSATENBHO COCTABIICHHOMY IUIAHY HECIIOXKHBIH
SKCIIEPUMEHT, HEOOJIBIIOE UCCIEAOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTHYECKOTO OOBEKTA, 3aBUCUMOCTEH OOBEKTOB MEKTY COOOH;
CaMOCTOATEIBHO (PopMyIUpoBaTh 00OOMIEHUS U BBIBOJIBI MO PE3yJbTaTaM
NPOBECAEHHOTO HAOMIOJACHMS, WCCIEAOBAHUS, OLEHUBATH JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB H 0000IIEHUIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MpPOLECCa, A TAKKE BbIJABHIaTh
IPEINOIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ napopmanueii:

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

BbIOMpAaTh, aHAJIM3UPOBATh, CHCTEMATU3HPOBATh W HWHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM MPEACTABICHHUS,

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

OLICHWBATh HAAEKHOCTh WMH(POPMALMKA MO KPUTEPHSM, MPEATOKEHHBIM
YUUTENEM HIU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHS:

BOCIIpHHHUMATL U (bOpMy.HI/IpOBaTB CYyKACHHA B COOTBCTCTBUU C YCIIOBUAMHU
H OcjIaMu O6I].I€HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAYKATL CBOIO TOYKY 3PCHHUA



B YCTHBIX U MHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS MO XOIy PELICHUs
3a/1auu, KOMMEHTHPOBATh MOJYUYEHHBIH PE3yJIbTarT;

B X0J¢ 00CY>KIECHUS 3a1aBaTh BOMPOCHI M0 CYLIECTBY OOCY>KIAEMON TEMBI,
npoOJIeMbl, pelliaeMoii 3aauu, BbICKa3bIBaTh UJECH, HALCJIEHHBIE HA MOUCK
pELICHUs, COMOCTABJATL CBOM CYXKICHUS C CYXKACHUSMHU JPyrux
YYaCTHUKOB JAMaj]ora, oOHApy>KMBaTh Pa3jMyuUe€ U CXOJCTBO MO3MIIMNA, B
KOPPEKTHOH (opMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OpEACTaBIATh  PE3yJbTaThl  PEUICHUs  3ajaud,  JKCIECPUMEHTA,
WCCIICTIOBAHMSI, POEKTA, CAMOCTOSTENIBHO BbIOUpaTh (POPMAT BBICTYILICHUS
C YUYETOM 3a]a4 MPE3EHTALMKA U OCOOEHHOCTEN ay IMTOPHH,

NOHUMATh M UCMOJIBb30BATh MPEUMYIECTBA KOMAHIHONW W UHIUBU Y AJIbHOU
PabOTHI MPU PELICHUH YUEOHBIX MATEMATUUECKUX 33/1a4;

OPUHUMATH 1€JIb COBMECTHOM ACITENBHOCTH, TUIAHUPOBATH OPraHU3allUIo
COBMECTHOM paboThl, pacnpencisT BUAbl paboT, AOrOBAPUBATHCH,
00Cy>X/1aTh MPOLECC U pe3yabTaT padoThl, 0000MATE MHEHHS HECKOIbKHUX
JIFOJICH;

y4acTBOBaTh B TIpPyHImoBeIX ¢opmax padoTel (0OCyx)acHHs, OOMEH
MHEHUSMHU, MO3TOBBIE LITYPMbI U JPYTHUE), BHINOJHATH CBOIO YaCTh PAOOTHI
U KOOPIWHUPOBATH CBOM JICHCTBUS C JAPYTMMH 4YJIEHAMH KOMAaH/bI,
OLIEHMBATh KAYECTBO CBOETO BKJAAa B OOUIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMYTMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBeEpCaJbHbIE Y4eOHbIC AeiCTBUS

Camoopranusanusi:

CaMOCTOSITENIEHO COCTABJAThH IUIAH, aITOPATM PELICHUS 3aAaud (WA €ro
YacTh), BBIOMpATh CMOCOO pPEUICHHs C YYETOM HMMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATh
BapHAHTHI PELICHHI ¢ YYETOM HOBOH MH(OpMaLIUK.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:

BIIAJIETh CIMIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IMPOLIECCa U PE3yIbTara
PELICHHs] MAaTEMATUYECKON 3a1a4u;

NPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUAM 3a10a4H,
BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HAlICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJbTATA AEATEIBHOCTH MOCTABICHHON LENH U
YCIIOBUSIM, OOBSCHATH NMPUYHHBI JAOCTH)KCHUS WM HEJOCTHKEHUS LIEIH,
HAXOAWTh OIIHMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xonny oOyuenus B 7 kjaacce oOydYaroUuics TMOJYYUT CJICTYOLIUE
[PEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh W3yYECHHBIE TE€OMETPUYECKUE (UTYPBI, ONPEACHATh WX
B3aMMHOE PACMOJIOKEHUE, M300paXkaTb TI'E€OMETPUYECKHE (UTYPBI, BBINOIHATH
YEPTEXKU M0 YCIOBHIO 3anaud. M3MmepaTe JIMHEHHBIE W YIVIOBBIE BEIWYWHBL.
Perrare 3a1a4y Ha BBIYMCIIEHUE UTHH OTPE3KOB U BEJTMYUH YIJIOB.

Jlenate rpyOyr0 OLICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
PEANTbHOM JKW3HU, PA3MEPOB MPUPOAHBIX OOBEKTOB. Paznmmuare pa3Mepbl 3THX
OOBEKTOB MO MOPSAAKY BETUMUNHBI.

CTpOUTh YEPTEKH K TCOMETPUUECCKUM 3a1a4aM.

ITone30BaTbesd MPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH
NPU3HAKK U CBOKCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB TP PEIICHUN 3a]a4.

[IpoBOINTE JTOTMYECKUE PACCYKACHUSA C UCIOIBb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

ITonp30BaTbesd MpPU3HAKAMU PABEHCTBA IPIMOYTOJIBHBIX TPEYTOIBHUKOB,
CBOMCTBOM  MEAMWaHbl, IMPOBEIEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELICHUN TCOMETPHYECKHUX 3a1au.

OnpenensaTs NapajyieIbHOCTh MPSAMBIX C OMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMH cexymas. OnpenensaTe NapauieIbHOCTh MPSAMBIX € MTOMOILBK) PABEHCTBA
PacCTOSHUI OT TOYEK OJHON MPSAMON 0 TOYEK APYroM MPIMOiA.

Pemiare 3a1auu Ha KaeT4aroi Oymare.

[TpoBOMTE BBIYMCICHUWS W HAXOIUTh YMCIOBbIE W OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJIB30BAHUEM CYMMBI  VIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU
[IEPECEUYEHUH [BYX MMApAJUICIBHBIX MNPAMBIX CEKyLleld. Pemare mnpakrudeckue
3a7a4¥ Ha HAXOXKJIEHHUE YIJIOB.

Bnagere HOHATHEM TEOMETPHUYECKOrO MECTA TOYEK. YMETh ONPEACIIATH
OMCCEKTPUCY yIJIa U CEPEIMHHBINA MEPICHANKYIISIP K OTPE3KY KaK T€OMETPUUYECCKHUE
MecTa TOYEK.

@opMyIMpOBaTh OMNPEAEICHUS OKPY)XKHOCTM M Kpyra, XOpAbl M auaMmerpa
OKPY’KHOCTH, TIOJIB30BATHCS UX CBOMCTBAMHU. YMETh IPUMEHATE 3T CBONCTBA ITPH
PELIEHUN 3a/1a4.

Bnanere NMOHATHEM ONMMCAHHOW OKOJIO TPEYTOJBHUKA OKPYIKHOCTH, YMETH
HaxoauTh €€ weHTp. [lonp3oBarhes (akTamMum O TOM, 4YTO OMCCEKTPUCHI YITIOB
TPEYTrOJbHUKA TNEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEPEIVMHHBIE
MEPIEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKANOTCS B OJTHON TOYKE.

Brnanere noHATHEM KacaTelabHON K OKPY KHOCTH, MOJIB30BATHCSA TEOPEMOI O
[IEPIEHIMKYJIIPHOCTH KacaTeIbHOM U paauyca, MPOBEIEHHOIO K TOYKE KaCaHus.



[Tonb30BaTbCs MPOCTEHINUMHU TE€OMETPUYECKUMHU HEPABCHCTBAMHU, MMOHUMATh
WX IIPAKTUYECKUNA CMBICII.

[TpoBOMTE OCHOBHBIE TEOMETPUYECKHAE TTOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIAHEWKWU.

K xonny oOyueHus B 8 kjacce oOydyaromuiics MOJYYUT CJICTYOLIUE
OPEIMETHBIC PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, WX JJIEMCHTHI,
NOJIb30BATHCS UX CBOMCTBAMM MPHU PELIEHUH FEOMETPUYECKHX 3a1a4.

[TpuMeHITh CBOMCTBA TOYKH MEPECCUEHMS MEIUAH TPEYroibHHUKA (LEHTpa
MaccC) B PEIICHUM 33Ja4.

Brnanete noHATHEM CpelHEH TUHWM TPEYTOJIbHUKA M TPANCUWU, TPUMECHSTh
UX CBOICTBA MPH PEIICHUM TEOMETPUUYECCKMX 3a1ad. [lomp30BareCcsi TEOpeMoOi
darneca 1 TEOPEMOH O MPOMOPUUOHAIBHBIX OTPE3KAX, TPUMEHSATh UX JUISl PELICHHS
MPAKTUYECKHX 3a7a4.

[TpuMeHITh TPU3HAKK TOI00US TPEYTOJBHUKOB B PELICHUH IEOMETPUYECCKUX
3azad.

[Tonb3oBarbes Teopemoil Iludaropa s pelIeHUs TEOMETPUUECKUX M
OPAKTHYECKUX 3anad. CTPOMTh MATEMATHYECKYH) MOJENb B MPAKTHYECCKHX
3a/1a4ax, CaMOCTOSITENLHO JIENATh YEPTEK U HAXOAUTh COOTBETCTBY FOLIME JITHHBI.

Brnagete mMOHATHSMM CHHyCa, KOCMHYCAa MW TaHINEHCA OCTPOro yria
OPSIMOYTOJIBHOTO TPEYrojbHUKA. [101p30BaThCSl ITUMH MOHATHSMU ISl PELLICHUS
MPAKTUYECKHX 3a7a4.

Breruncnare (pa3nuuHbiMEA cioco0aMu) MIOMAAbk TPEYTOJIBHAKA U TUIOLAAN
MHOTOYTOJIBHBIX ~ Quryp (moyb3ysich, TA€ HEOOXOOUMO, KaJIbKYJSITOPOM).
[TpUMEHSTH MOJYyYEHHBIE YMEHUS B IPAKTHUECKUAX 33a4aX.

Brnanete MOHATHSAMM BNMCAHHOTO M LEHTPAJIBHOTO VYIJA, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIAX MEXKAY XOPAAMH (CEKYIMMU) U YIIIE MEKIY
KacareJIbHON M XOPAOU MPH PEIICHUNA T€OMETPUYECKUX 3a1a4.

Brnanete NOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, TPUMEHATH CBOWCTBA
OMUCAHHOTO YETHIPEXYTONBHUKA MPU PEIIEHUH 33424,

[IpUMEHSTh MOYYECHHBIE 3HAHKS HA MPAKTHKE — CTPOMTh MATEMATUUYECCKHUE
MOJIETH JJIs 3a/1a4 PEaTbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C MPUMEHEHUEM TNOA00MS W TPUTOHOMETPUM (TONB3YSCh, TAE HEOOXOAMMO,
KAJIbKYJIITOPOM ).

K xonny oOyueHus B 9 kjaacce oOydyaromuiics MOJYYUT CJICTYOLIUE
NPEIMETHBIC PE3YIbTATHI:

3HAaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX VYIJIOB, HAXOJUTh C MX
NOMOLIBK) PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PELICHUE



OPSIMOYTOJIBHBIX TPEYTOJBHUKOBY ). HaXoAuTh (C MOMOIIBIO KAIBKYJIATOPA) ATUHBI
Y YIJIBI 17151 HETAOJIMYHBIX 3HAYCHHA.

[Tonb3oBarbes GopMyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKAM
TOKIECTBOM JJIl HAXOXJACHUS COOTHOLICHWHA MEXKIy TPUTOHOMETPUYECCKHUMHU
BEIIMYMHAMMU.

Hcnonb30BaThk TEOPEMBI CHHYCOB U KOCHHYCOB JJIs HAXOXKJICHUS PA3TMUHBIX
AJIEMEHTOB TPEYTOJIbBHUKA («PELIEHUE TPEYTOJbHUKOBY»), MPUMEHATh WX TMPHU
PELIEHUN NF€OMETPUYECCKUX 331a4.

Brnagere  moHsTMsMEM  mpeoOpa3oBaHWs  MOA0OMs, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (puryp. [lonp30BaTHCS CBOWCTBAMHU MOA00HS MPOU3BOJIBLHBIX
Guryp, yMeTb BBIYHMCIATH JUIMHBI W HAXOAWTh YIJBl Y MOAOOHBIX (Uryp.
[IpumeHsTh CBOKCTBa MOAOOMS B MPAKTHYECKHX 33]a4ax. YMETh MPUBOAWTH
IPUMEPBI MOAOOHBIX (PUTYP B OKPYKAFOIIEM MUPE.

[Tonb30BaTbCA TEOPEMAMHU O MPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaApare KacareabHOM.

[Tonb30BaThCS BEKTOpAaMH, MOHUMATh MX TEOMETPUYECKANA W (PU3HYCCKUN
CMBICJI, TPUMEHSATh WX B PEHICHHM TEOMETPUYECKAX M (PU3NYECKUX 3a4a4.
[TpuMEHSTH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JI1 HAXOKICHUS JUTMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOPAMHAT HA IIOCKOCTH, MPUMEHSTH €r0 B
PELIEHUN NF€OMETPUYECCKUX U MPAKTUYECKUX 3a/1a4.

Brnanete NOHATHSIMHM NPABWIBHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBL AyTH OKPY>KHOCTH W PAJAMAHHON MEPBI yIia, YMETh BBIUYMCIATH IUIOMIAIb
Kpyra ¥ e€ro 4acteil. [[puMeHsITh Moy YeHHbIE YMEHUS B TPAKTHYECKUAX 3aa4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPUM (PUTYP, TPUMEHSTH JBW)KCHUS
IJTOCKOCTH B IMPOCTEMIINX CIIyYasix.

[IpUMEHSTh MOJIyYCHHBIE 3HAHKS HA MPAKTHKE — CTPOMTh MATEMATUUYECCKHUE
MOJETH JJIs 3a/1a4 PEaIbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIIHNE BBIYMCIICHUS
C MPUMEHEHUEM MOAOOMS M TPUTOHOMETPHUYECKMX (PYHKUMHA (TOJB3YSCh, TAE
HEOOXOUMO, KAJIbKYJISITOPOM ).
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