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HHOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJWH W3 OCHOBHBIX PA3/IeNIOB IIKOJBHONW MaTeMaTHKH,
UMEIONNN CBOEH TENTbI0 00CCTICUNTh M3YUSHHE CBOWCTB M pa3MepoB (uryp, ux
OTHOLIEHWA ¥  B3aMMHOE PACHOJIOKEHUE, OMUPAETCA HA  JIOTHUUYECKYIO,
JIOKA3aTeNbHYIO JIMHUIO. [[eHHOCTh M3YUEHHS T€OMETPUM HAa YPOBHE OCHOBHOTO
00111ero 00pa3oBaHuA 3aKJI0UACTCS B TOM, YTO OOYYAIOIIMICA YUUTCS MPOBOJUTH
JIOKa3aTEeNIbHbIE PACCYKIACHUSA, CTPOUTh JOTHUECKUE YMO3AKITIOUCHHUS, 10KA3bIBATh
WUCTUHHbBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIONKHBIM, MPOBOJUTH
paccyXJAeHUsi «OT MPOTUBHOTIO», OTJAWYaTh CBOHCTBA OT  MPU3HAKOB,
(hopMynupoBaTh OOpATHBIC YTBEPKIACHUS.

Btopo#i 1enpi0 M3yueHUS TEOMETPUU SBJISETCA MCMHOJb30BAHUE €€ Kak
WHCTPYMEHTA NPHU PEUICHUM KAaK MATEeMaTUYECKUX, TaK M MPAKTUUECKUX 3a]1ad,
BCTPEUAIOIIMXCS B  peanbHON ku3HH. OOyvaromuiica JOHKEH HayuYHUThCs
OTIPEJICNTATh TE€OMETPUUECKYIO (DUTYpy, ONMHCATh CIIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HAUTH TJIOMIAAb 3€MEIBHOTO YYaCTKa, PAaCCUYMTATh HEOOXOAUMYIO JITUHY
ONTOBOJOKOHHOTO Kalensd WianW TpeOyeMble pa3Mepbl rapaxka Iy aBTOMOOHIIA.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENIbHAS JIMHUSA B M3YUYEHUU T€OMETPUHU.
[Tpu pemieHuy 3a7a4 MPAKTUUYECKOTO XapakTepa OOYYaroIMICsA YYUTCS CTPOUTH
MaTeMaTHUYECKUE MOJEIM  PEAJbHbIX JKU3HEHHBIX CUTyalluid, MPOBOJUTH
BBIUMCJICHUA U OLICHUBATh aJICKBATHOCTh MOJIYUYCHHOTO pe3yJibTaTa.

Kpaithe BaxHO MOAUEPKUBATH CBSI3M TE€OMETPUU C JPYTUMH Y4YEOHBIMU
MpeMETaMH, MOTHUBHPOBAThH MCTOIB30BATh OMPEACIICHAS TEOMETPUUECKUAX (DUTYP
U TIOHATHH, JHEMOHCTPUPOBATH MPUMEHEHUE TOJIYYCHHBIX YMCHHH B (DU3HKE H
TEXHUKE. OTH CBSA3M Haubojee SApKO BUAHBL B Temax «Bektops»,
«Tpuronomerpuueckne cooTHomeHus», «Meron koopauHary U «Teopema
[Tudaropar.

YuebHbiil kypc «l'eoMeTpua» BKIIIOYAET CJECAYIOIIME OCHOBHBIE PAa3eibl
comepxanus: «l'eomerpuueckne ¢Gurypel W WX CBoHcTBa», «U3mepenwme
F€OMETPUUECKUX  BEIWUYMH», «JlekapTOBBl KOOpPAMHATHI HAa  IJIOCKOCTHY,
«BekTophbl», «/IBrxkeHus miockoctny, «IIpeodpazoBanus nogoous».

Ha usyuenue yueOHoro kypca «I eomerpus» orsoautca 204 yaca: B 7 kiacce
— 68 uvacoB (2 yaca B Hexaeno), B 8 kimacce — 68 yvacoB (2 yaca B Henenmo), B 9
kiacce — 68 yacoB (2 yaca B HEZENIO).



HOACHUTEJBHASA 3AIINCKA

['eomeTpruss Kak OOWMH W3 OCHOBHBIX pPAa3eliOB IIKOJBHOW MaTeMaTHKH,
UMEIOIUI CBOEH 1ENbI0 00ECTICYNTh M3YUYEHHE CBOMCTB M pa3MepoB QUryp, ux
OTHOIICHWHA W B3aUMHOE  PACIOJIOKCHHE, ONUPACTCA HA  JIOTHYECKYIO,
JOKA3aTENbHYI0 JIMHUAK. LIEHHOCTh M3yYeHUsl TEOMETPHH HA YPOBHE OCHOBHOTO
o0uiero 00pa3oBaHus 3aKITIOYAETCS B TOM, YTO OOYYArOIIMICS YUUTCS MPOBOAUTH
JOKA3aTENbHbIC PACCYKIECHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUYCHHUS, T0KA3bIBATh
VUCTUHHBIE YTBEP)KICHUS W CTPOMTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOJIUTH
paccyKIE€HUsT «OT MPOTUBHOTO», OTJIMYaTh CBOMCTBA OT  MPHU3HAKOB,
(opMynupoBaTh OOPATHBIE YTBEPXKICHUSI.

Bropoii 1enpt0 M3y4YeHHs] TEOMETPHM SIBIISIETCS MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KAK MaTEMarTHYeCKHX, TaK W MPAKTUYECKUX 3a71ad,
BCTPEUAKOIIMXCS B PealpHOW kHM3HU. OOyyarommiics [OOKEH HAyYMThCS
ONPEACTUTh TEOMETPHYECKY0 (UTYypy, ONUcCaTh CIOBAMH AAHHBIA YEPTEXK WM
PHCYHOK, HAMTH IOk 3€MEIBHOIO YYacTKa, PACCUYMTATh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO KaOeysl Wih TpeOyeMble pa3Mepbl Trapaxka Uisi aBTOMOOWMIIS.
OTOMY COOTBETCTBYET BTOpAs, BBIYMCIIMTEIbHAS JIMHUS B MU3YUYCHUU T€OMETPHUH.
[Ipn pemeHnn 3ama4 MPAKTUYECKOTO XapaKkTepa OO0ydYarOIUiiCs YUUTCS CTPOWTH
MAaTEMaTHUYECKAE MOJCIW  PEABbHBIX JKU3HEHHBIX CUTyaluuid, MPOBOJWTH
BBIYKCJICHHS W OLICHUBATh aICKBATHOCTh MOJIyYCHHOTO PE3ybTara.

Kpaiine BaxHO NOAUEPKMBATH CBSI3W TEOMETPUHM C APYTUMHU yUYEOHBIMH
npeaIMeTaMi, MOTUBUPOBATh MCIIOJIB30BaTh OMPEACIICHUSI TEOMETPUUYECKUX (PUryp
W TOHATUH, NEMOHCTPUPOBATH MPUMEHEHHUE TMOIYUYCHHBIX YMECHHA B (PU3MKE W
TEXHUKE. OTH CBS3W HamOojee SPKO BHAHBI B TeMmax «BekTope»,
«Tpuronomerpuyeckue CcooTHOLIEHUs», «Metox xkoopauHary u  «Teopema
[Tudaropay.

YueOHblli Kypc «l'€eOMETpUs» BKIIOYACT CICAYIOLME OCHOBHBIC Pa3JCibl
cogepxkanus: «l'eomeTpuueckue QGuUrypel W MX CBOHCTBay, «M3Mepenue
TFEOMETPUYECKUX  BEIMYMHY», «JIeKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«BexTopey, «IBuKeHHS MII0CKOCTHY, «IIpeobpazoBanust moao0us.

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



COJAEPKAHUE OBYUYEHUA
7 KIIACC

HauanbHble TOHATHA reoMeTpur. Touka, npsMas, OTPE30K, JIy4. YToil. Buael
VIJIOB. DBeprukanbHele W CMEXKHBIE VYIUIBL.  buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [lapayiienbHOCTh U EPIEHANKYJIIPHOCTD MPAMBIX.

Cummerpuunbie  gurypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
IIpuMepsl CUMMETPUH B OKPYKAFOILIEM MHUPE.

OCHOBHBIE TIOCTPOEHUSI € TOMOLIBIO LMPKYJS M JIMHEWKH. TPEyrojibHUK.
BricoTa, Mmenunana, OuccekTpuca, uX CBOWCTRA.

PaBHOOEApEHHBIE W PaBHOCTOPOHHWI  TpeyroiibHUKH. HepaBeHCTBO
TPEYTOJIbHHAKA.

CpoiicTBA M TpPU3HAKA PABHOOCAPECHHOrO TPEYroJbHUKA. [Ipu3Haku
paBEeHCTBA TPEYTOJIBHUKOB.

CBo#iCcTBa M NPU3HAKHU NAPAUIENBHBIX NPAMBIX. CyMMa yTIIOB TPEYTOJIbHUKA.
BHennue yribsl TpeyrojibHUKA.

[IpsMOyronbHblid  TpEeyroapHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO
TPEYrojbHUKA,  MOPOBEAEHHOM K  rumoreHyse.  IIpu3Haku  paBeHCTBA
MPAMOYTOJIBHBIX TPEYTONBHUKOB. [ IpAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B 30°.

HepaBeHcTBa B TreOMETpUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJIbIIEM yIIe M OOJIbLIEH CTOPOHE TPEYrOJbHUKA.
[leprieHAUKY AP U HAKITOHHAS.

I'eomerpuyeckoe MeCTO TOYEK. bHccekTpuca yrima H - CEpEeauHHBIN
MIEPIIEHIUKY ISP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb M KpyI, XOpAa W JMaMmMerp, MX CBoicTBa. B3aummnoe
pacroyIOKEHHE OKPYKHOCTH M mpsimMoil. KacarenpHas U cexylias K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCAHHAs B YroJ. BrnucaHHas W ONKMCAHHAs OKPYXKHOCTH

TPEYTOJIbHUAKA.
8 KUIACC

UYeTelp€XyronbHuKy. [lapamienorpamm, €ro nNpu3Haku U cBOicTBa. YacTHBIE
Clly4ad TNapajuieorpaMMoOB (TIPSIMOYTOJIBHUK, POMO, KBAaApaT), UX NPHU3HAKK W
cBoiictBa. Tpaneuusi, paBHOOOKas Tpameuus, €€ CBONCTBA M NPHU3HAKH.
[IpsamoyroiibHas Tpaneuus.

Meron yasoeHus Meauansl. LlenTpanbHas cummerpus. Teopema daieca u
TEOpPEMa O POMOPLUMOHATIBHBIX OTPE3KAX.

Cpennue JIMHAKA TPEYTOJIBHUKA U Tpaneuuu. LIEHTp Macce TpeyroapHuKa.

[TonoOue TtpeyroapHukoB, kod(dduivieHt noaodus. [lpuznaku mnomoOus
TPEYTroJabHUKOB. [ [puMeHeHe MOA00HS MPU PEIIEHUH MPAKTUYECKUX 3a/1a4.



CpoiicTBa mnomaaci reomerpuyeckux ¢uryp. @opmyibl Wi TUIOMIAIA
TPEYroJIbHUKA, MapajuieaorpamMma, pomba u Tparnenuu. OTHOLICHHE IUTOIAACH
no100HBIX (Uryp.

Brruucnenue miomanaeii TpeyroJsHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOR
oymare.

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

CHHYC, KOCHMHYC, TAHI'€HC OCTPOTO yIjla NMPSAMOYTOJBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUrOHOMETpUYECKHE (DYHKIMU
yrioB B 30, 45 u 60°.

BrnycaHHble W LEHTpPalIbHBIE VIJIBI, YIOJl MEXKAY KacarellbHOW W XOpIOW.
Yriel  MEXOy — XOpAamMu M CEeKylIMMH. BrnmcaHHele W ONKCaHHBIE
YETBIPEXYTOJIBHUKM. B3auMHOE paclnoioKeHue ABYX OKpY)KHOCTe. Kacanue

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

Cunyc, kocuHyc, TaHreic ymioB or O go 180°  OcHoBHOE
TPUTOHOMETPHYECKOE TOKACCTBO. DOPMYJIBI MPUBEACHUS.

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

[TpeoOpazoBanue noaodus. [1ogo0Me COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOM3BEICHUHM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUHU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAAPATE KACATEIbHOIA.

Bekrop, mimmHa  (MOAyJb)  BEKTOPA,  COHANPABICHHBIE  BEKTOPHI,
OPOTUBOIMONIOXHO  HAMPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEpALMKA HaJA BEKTOpamH. Pas3lioskeHHMe BEKTOpA MO JBYM
HEKOJJIMHEApHbIM BekTOpaM. KoopauHatel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKIEHUS JJTUH U YTJIOB.

JleKkapTOBbl KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHMSI MPSMOM M OKPY>KHOCTH
B KOOpIMHATAX, NEPECCUYCHUE OKPY>KHOCTEH M MPAMBIX. METOA KOOPAMHAT U €r0
NPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlMWHA OKpy>kHOCTH. ['paaycHas u
pamuaHHash Mepa yIia, BBIYMCIECHUE [UIMH Ayr OKpyHocteil. [lnomane kpyra,
CEKTOPA, CETMEHTA.

JIBU>KEHUS TUIOCKOCTH M BHYTPEHHME CUMMETPUH (PUTYD (SIEMEHTAPHBIE
npeacrapiicHus ). [lapamnensaeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJIbTAaThl OCBOCHHMS MPOrpaMMbl  y4eOHOrO Kypca
«"eomeTpus» XapaKTePU3YHOTCH:

1) narpuoTH4eckoe BOCIUTAHHE:

[POSIBJICHUEM HHTEPECA K MPOIUIOMY MW HACTOAIIEMY POCCHMCKON
MATE€MAaTUKU, LUEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSM  POCCUHCKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMAaTHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTUX HAyKaxX U MPUKIAAHbIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IpayKAAHWHA U PEAIM3ALMH €r0
npaB, NPEACTABICHHEM O MAaTreMaTHYeCKMX OCHOBAaX (PYHKIMOHWPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHHMA, TPOLEAYP TPAXKIAHCKOr0 O0IIeCTBA (HAPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYKACHHAIO 3THYECKUAX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKAM TPUMEHEHHEM JOCTHXKECHUI HAYKW, OCO3HAHUEM BaKHOCTH
MOPATbHO-3THYECKUX MMPUHIUITIOB B ACATENBHOCTH YYEHOT O,

3) Tpyi0BOE BOCIIUTAHHE:

YCTAHOBKOM HA AaKTMBHOE Yy4YaCcTUE B PCIICHUM NPAKTHYECCKUX 3aaa4
MAaTEMATUYECKON HAINPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCIEIIHOW NPO(ecCHOHATBbHOM
JESATEIbHOCTA M PA3BUTHEM HEOOXOAUMBIX YMEHHWA, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM WHANBUAYAIBHON TPAcKTOPUM 00pa30BaHUs U KU3HEHHBIX MJIAHOB C
YUETOM JITYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCINTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHIO
MaTEMaTHUYECKAX OOBEKTOB, 3a/a4, PELICHMIA, PACCYXICHWUH, YMECHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTAUMER B JEATEIPHOCTM HA COBPEMEHHYID CHUCTEMY HAYYHBIX
NPEICTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKA, MPUPOABI U
oOuiecTBa, NMOHUMAHUEM MATEMATHYECKOH HAykuM Kak c(epbl YEIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIMBUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHUS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHU MCCIIEA0BATENBCKON
NEATENBHOCTH,



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

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUYECKUE 3HAHHWsS B HMHTEPECAX CBOETO
3JI0POBBS, BEACHUS  3J0pOBOTO  o0pa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMUPOBAHHOCTHEO HAaBBbIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOe BOCIINTAHHE:

OpUEHTALMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIICHUS 3aaa4
B 00JacCTM COXPAHHOCTH OKPY KAKOWIEH Cpeabl, MJIaHUPOBAHHS MMOCTYNKOB M
OLICHKH WX BO3MOXHBIX TMOCJIECACTBUH sl OKPY>KAMOIIEH CPeabl, OCO3HAHUEM
r100AIBHOTO XapaKkTepa 3KOJOTMYECKUX TPOOIEM U My TEH UX PELICHUS,

8) ajanTanusi K U3MEHAIIMMCS YCJIOBHAM COLMAJBbHON M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€PE3 MPAKTUUYECKYIO NEATEIIBHOCTD, B TOM YUCIIE
YMEHHE YUUTHCA y APYTHX JIFOACH, MpuoOpeTarh B COBMECTHOW ACITENBLHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEOOXOOUMOCTEIO B (JOPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(opMYyUPOBATH UIEHU, IOHATHUS, TUIOTE3BI 00 0OBEKTAX W SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUUMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBKD ~ OCO3HABaTh  CTPECCOBYK)  CHTYAllMK), BOCHPUHUMATh
CTPECCOBYK) CUTYAlIMIO KaK BBI30B, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHUMACMbIE PEIICHUST W ACHCTBUS, (OPMYJIMPOBATH M OLICHUBATH PHUCKH W
NOCTEACTBHS, POPMHUPOBATH OMBIT.

METAINIPEJIMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3osble jornyeckue aeiicrus:

e BBISBJIATh M XapaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKM MAaTEMATHYECKUX
OOBEKTOB, MOHSATUH, OTHOLICHWH MEXIY NOHATUAMHU, (HOPMYIHPOBATH
ONpEACTICHUS]  TOHATHI, yCTAHABIMBATH  CYLIECTBEHHBIA  MPU3HAK
KJIacCU(UKaluy, OCHOBAHWSA JAnsi OOOOIICHHWS W CpPaBHEHMS, KPUTEPUU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (opMynHpoBaTh W  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIbHBIC, €IWHWYHBIC, YaCTHBIE W OOIIME,
YCIIOBHBIC;



BBISIBJISITh ~ MATEMATUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OPOTUBOpEUMs B (PaKTax, HNAaHHBIX, HAOMIOJCHUSAX W YTBEPKACHHSIX,
npeiaraTe KPUTEPUU 7Sl BBISIBIICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUMIA,
JeNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 10 aHAJIOTHH,

pa3dupaTh O0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUNA (MPAMBIE U OT
OPOTUBHOIO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPAMBATh APTYMEHTALMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh CMoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPMAHTOB pEUICHHS, BBIOMPATh HAMOONEE MOAXOMAUIMA C  YYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBblie ncciien0BaTe/IbCKUeE AeiiCTBHUSA:

MCIOJIb30BaTh BOMPOCHl KaK HCCICAOBATENILCKHIA WHCTPYMEHT IMO3HAHWS,
(opMyMpOBaTh BOMPOCH, (PUKCUPYIOLIME MPOTUBOPEUME, TPOOIEMY,
CaMOCTOSITENIbHO ~ YCTAHABIIMBATh HWCKOMOE MW JIaHHOE, (POpPMHUpOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHEHHE,

OPOBOJAWTH MO CAMOCTOSATENBHO COCTABICHHOMY IUIAHY HECIIOKHBIMA
AKCIIEPUMEHT, HEOOJIBIIOE MUCCIIEAOBAHUE N0 YCTAHOBICHUIO OCOOEHHOCTEN
MaTeEMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA;
CaMOCTOATEIBHO (PopMyUpoBaTh 00OOMIEHUS U BBIBOJBI MO PE3yJbTaTaM
NPOBECAEHHOTO HAOMIOJACHMS, WMCCIEAOBAHUS, OLEHUBATH JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIEHUIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKKE BBIIBUTATH
NPEINOSIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTH WH(MOPMALMH, aHHBIX,
HEOOXOMMBIX JJIsl PELICHHMS 3a1a4H;

BbIOMpAaTh, AaHAJIM3UPOBATh, CHCTEMATU3HPOBATh W HWHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHHUS,

BbIOMpaTe (OpMy TPEACTaBICHHS WHPOPMAUMU W WILTIOCTPUPOBATH
peliacMbple  3a7a4M  CXEMaMH, JdarpaMMaMid, WHOW Tpadukod u ux
KOMOHMHALIUSAMH,

OLICHWBATh HAAEKHOCTh WMH(POPMALMKA MO KPUTEPHSAM, MPEATOKEHHBIM
YUUTENEM HIU CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe IeHCTBHS:

BOCIIpHHHUMATL U (bOpMy.HI/IpOBaTB CYy’KACHUA B COOTBCTCTBUU C YCIIOBUAMHU
Hu OcjIaMHu O6I].I€HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAYKATL CBOIKO TOYKY 3PCHHA



B YCTHBIX W MHUCbMEHHBIX TEKCTAaX, NaBaTh MOSICHEHUS MO XOJYy PELICHHUS
3a/1a4u, KOMMEHTUPOBATh MOJYUYEHHBIH Pe3yJIbTar;

B X0J¢ 00CY>KICHUS 3a1aBaTh BOMPOCHI M0 CYLIECTBY OOCY>KIAEMON TEMBI,
npoOJIeMbl, pelliaeMoii 3aauu, BbICKa3bIBaTh UJEH, HALEJICHHBIE HA MOUCK
pELICHUs, COMOCTABJATH CBOM CYXKICHUS C CYXKACHUSMHU Jpyrux
YYaCTHUKOB JAMajora, oOHApy>KMBaTh Pa3jiMuMe W CXOJICTBO MO3UIIMH, B
KOPPEKTHOH (opmMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OpEACTaBIATh  PE3yJbTaThl  PEUICHUs  3ajaud,  JKCIECPUMEHTA,
UCCIICIOBAHMSI, POEKTA, CAMOCTOSTENIBHO BbIOUpaTh (POPMAT BBICTYILICHUS
C YYETOM 3a]a4 NPE3CHTALMKA U OCOOCHHOCTEH ay AMTOPHH,

NOHUMATh M UCMOJb30BATh MPEUMYILECTBA KOMAHIHONW U UHIUBU Y AJIbHOU
pabOThI MPU PELICHUH YUEOHBIX MATEMATUUECKUX 33/1a4;

OPUHUMATH 1€JIb COBMECTHOM AEITENBHOCTH, TJIAHUPOBATH OPraHU3allUIo
COBMECTHOI paloThI, pacnpencisTh BUAbl paboOT, JOrOBApUBATHCH,
00Cy>K/1aTh MPOLECC U pe3yabTaT padoThl, 0000MATE MHEHHS HECKOIbKHUX
JIFOJICH;

y4acTBOBaTb B TIPyNIoOBBIX ¢opmax padoTel (0OCyxacHHs, OOMEH
MHEHUSMHU, MO3TOBBIE LITYPMbI U JPYTHUE), BHIIOJHATH CBOIO YaCTh PAOOTHI
U KOOPIMHUPOBATH CBOM JICHCTBUS C JAPYTMMH YJIEHAMM KOMAaHJbI,
OLIEHMBATh KAUECTBO CBOETO BKJAAa B OOUIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBeEpCaJbHbIE Y4eOHbIE AeiHCTBUS

Camoopranusanusi:

CaMOCTOSITENIBHO COCTABJATH IUIAH, aITOPATM PELICHUS 3aAaud (WA €ro
YacTh), BBIOMPATh CMOCOO pPEHICHHs ¢ YYETOM HMMEKOLIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATh
BapHAHTHI PELICHHIA ¢ YYETOM HOBOW MH(OpMaLIUK.

CamMOKOHTPOJ/Ib, SMOLHOHAJILHBII HHTEJJICKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U PE3yJIbTaTa
PELIECHHs] MAaTEMATUYECKON 3a1a4u;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUAM 3a10a4H,
BHOCUTh KOPPEKTHBBI B JEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENILCTB,
HAlICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBHE PE3YJIbTaTa AEATEIBLHOCTH IMOCTABICHHON LIEM U
YCIIOBUSIM, OOBSCHATH NMPUYHHBI JAOCTH)KCHUS WM HEIOCTHKEHUS LIEIH,
HAXOAWTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xonny oOyueHus B 7 kjaacce oOydYaromuiics TMOJYYUT CJICTYOMIUE
MPEAMETHBIE PE3YIBTATHI:

Pacno3HaBaTh WM3y4YEHHBIE TE€OMETPUYECKUE (UTYPBI, ONPEACHATh WX
B3aMMHOE PACIOJIOKEHUE, M300paXkaTb TI'E€OMETPUUYECKHE (UTYPBI, BBINOIHATH
YEPTEXKU M0 YCIOBHIO 3anaud. M3MepaTe JIMHEHHBIE W YIVIOBBIE BEIWYWHBIL.
Pemrare 3a1auy Ha BBIYMCIIEHUE UTHH OTPE3KOB U BEJTUYUH YIJIOB.

Jlenate rpyOyH0 OLICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
PEANTbHOM JKW3HU, PA3MEPOB MPUPOAHBIX OOBEKTOB. Paznmmuare pa3mepbl 3THX
OOBEKTOB MO MOPSAAKY BETUMUNHBI.

CTpOHTh YEPTEXKH K TEOMETPUUECKUM 3a1a4aM.

[Tone30BaTbesd MpPU3HAKAMH  PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BATH
NPU3HAKK U CBOKCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB TP PEIICHUN 3a]a4.

[IpoBOINTE JTOTMYECKUE PACCYKACHUSA C MCIOIB30BAHUEM T€OMETPUUECKUX
TEOPEM.

[Tonp30BaTbesd MpU3HAKAMU PABEHCTBA IPIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEJWaHbl, TMPOBEAEHHOW K  TUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJbHUKA, B PEIICHUN FCOMETPHYECKHUX 3a1au.

OnpenensaTs NapajyiebHOCTh MPSAMBIX C OMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HAMH cexymas. OnpenensaTe NapauieIbHOCTh MPAMBIX € IMOMOIIBK) PaBEHCTBA
PacCTOSAHUI OT TOYEK OJHON MPSAMON 0 TOUYEK APYrOM MPSIMOiA.

Pemiare 3a1aun Ha KeT4aroi Oymare.

[TpoBOMTE BBIYMCICHHWS W HAXOIUTh YMCIOBbIE W OYKBEHHBIC 3HAYCHUS
VIJIOB B TIE€OMETPUYECKMX 3aJadax C HCIOJIB30BAHUEM CYMMBI  VIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU
[IEPECEUYEHUH JBYX MapaJUICIBHBIX MPAMBIX CEKyLIEH. Pemare mnpakrudeckue
3a7a4M Ha HAXOXKJIEHHUE YIJIOB.

Bnanere HOHATHEM TEOMETPUYECKOIO MECTA TOYEK. YMETH ONPEACIIATH
OMCCEKTPUCY yIJIa U CEPEIMHHBINA MEPICHANKYIISIP K OTPE3KY KaK T€OMETPUUYECCKHUE
MecTa TOYEK.

@opMyIUpOBaTh ONPEACIEHU OKPY)KHOCTH M Kpyra, XOpIel M Auamerpa
OKPYKHOCTH, TIOJIB30BATHCS UX CBOMCTBAMHU. YMETh IPUMEHATE OTU CBONCTBA IIPH
PELICHUN 3a/1a4.

Bnanere NOHATHEM ONMCAHHOW OKOJIO TPEYTOJBHUKA OKPYIKHOCTH, YMETH
HaxoauTh €€ weHTp. [lonp3oBarhes (akTamMum O TOM, YTO OHMCCEKTPUCHI YITIOB
TPEYTrOJbHUKA TNEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEPIEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKANOTCS B OTHON TOYKE.

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



[Tonb30BaTbCa MPOCTEHINUMHU T€OMETPUYECKUMHU HEPABEHCTBAMHU, MOHUMATh
MX IIPAKTUYECKANA CMBICII.

[TpoBOMTE OCHOBHBIE TEOMETPUYECKHAE TTOCTPOCHHUS C MTOMOIIBIO LIUPKYJIS U
JIAHEWKWU.

K xonny oOyuenus B 8 kjacce oOydaromuiics MOJYYUT CJICTYOLIUE
NPEIMETHBIC PE3YIbTATHI:

PacnozHaBaTh OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMM MPHU PELIEHUH FEOMETPUYCCKHX 3a1a4.

[IpuMeHITh CBOMCTBA TOYKH MEPECCUEHMS] MEIMAH TPEYrOJbHUKA (LEHTPA
MaccC) B PELICHUM 33Ja4.

Brnanete NoHATHEM CpeNHEH JTUHWM TPEYTOJIbHUKA U TPANCUWU, TPUMEHSTh
WX CBOICTBA MPH PEIICHUM TEOMETPUUYECKMX 3a1ad. [lomp3oBarecsi TeOpeMoi
dareca U TEOPEMOH O MPOMOPUMOHAIBHBIX OTPE3KAX, MPUMEHSATh UX JUISl PELICHHUS
MPAKTUYECKHX 3a7a4.

[TpuMeHITh TPU3HAKK TO00US TPEYTOJBHUKOB B PELICHUH IEOMETPUYECCKUX
3az1ad.

[Tonb3oBarbes Teopemoil [ludaropa ansg pemieHUss TEOMETPUUYECKUX U
OPAKTHYECKUX 3anad. CTpPOMTh MATEMATHYECKYH MOJENb B MPAKTHYECCKUX
3a/1a4ax, CaMOCTOSITENIbHO JIENATh YEPTEXK U HAXOAUTh COOTBETCTBY FOLIME JITHHBI.

Brnanete mMOHATHSMM CHHyCa, KOCHMHYCAa MW TaHINEHCA OCTPOro yria
OPSIMOYTOJIBHOTO TPEYrofabHUKa. [101630BaThCA 3TUMH MOHATUSAMU JUISl PEIIEHUS
MPAKTUYECKHX 3a7a4.

Breruncnare (pa3nuuHbiMA cioco0aMu) MIOMaabk TPEYTOJIBHAKA U TUIOAAN
MHOTOYTOJIBHBIX  (Quryp (moyb3ysich, TA€ HEOOXOOUMO, KaJIBKYJISITOPOM).
[IpUMEHSTH MOJYyYEHHBIE YMEHUS B IPAKTHYECKUAX 3aa4aX.

Brnanete MOHATHSAMM BNMCAHHOTO M LEHTPAJIBHOTO YTIJA, HWCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJAX, YIJIAX MEXKAY XOPAAMH (CEKYIMMU) U YIIIE MEKIY
KacareJIbHON M XOPAOU MPH PEIICHUNA N'€OMETPUYECKUX 3a1a4.

Brnanete NOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, TPUMEHATH CBOWCTBA
OIMUCAHHOTO YETHIPEXYTONBHUKA MTPU PELICHUH 3a/1aY.

[IpUMEHSTh MOYYCHHBIE 3HAHKS HA MPAKTHKE — CTPOMTh MATEMATHUYECCKHE
MOJIETH AJIs 3a/1a4 PEATbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C MPUMEHEHWEM TNOA00MST W TPUTOHOMETPUM (TONB3YSCh, TAE HEOOXOAMMO,
KAJTbKYJIITOPOM ).

K xonny oOyueHus B 9 kjacce oOydaromuiics MOJYYUT CJICTYOLIUE
NPEIMETHBIE PE3YIBTATHI:

3HAaTh TPUTOHOMETPUYECKUE (YHKIMM OCTPBIX VYIJIOB, HAXOJWUTh C WX
NOMOLIBK) PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PELIECHUE



OPSIMOYTOJIBHBIX TPEYTOJBHUKOBY ). HaX0oAuTh (C MOMOILBIO KAJIBKYJISTOPA) JTHHBI
Y YIJIBI 17151 HETAOJIMYHBIX 3HAYCHHA.

[Tonb3oBarbes GopMyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOKIECTBOM JJIl HAXOXACHUS COOTHOLICHWHA MEXKIY TPUTOHOMETPUYECCKHUMHU
BEIIMYMHAMMU.

Hcnonb30Barek TEOPEMBI CHHYCOB U KOCHHYCOB JJIsl HAXOXKICHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOJIbBHUKA ((PEIIEHUE TPEYTOJbHUKOBY»), MPUMEHITh WX TNPHU
PELIEHUN F€OMETPUYECCKUX 331a4.

Brnagere  moHsTMsMEM  mpeoOpa3oBaHWs  MOA0OMs, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (puryp. [lonp30BaThCS CBOWCTBAMHU MOAOOHS MPOU3BOJIBHBIX
Guryp, yMeTb BBIYHMCIATH JUIMHBI W HAXOAWTh YIJIBI Y MOAOOHBIX (pUTYP.
[IpuMeHsTh CBOMCTBA MOAOOMS B MPAKTHMYECKHX 33]a4ax. YMETh MPUBOAWTH
nPUMEPBI MOJOOHBIX (PUTYP B OKPYKAFOIIEM MUPE.

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

[Tonb30BaTbCs BEKTOpAMH, MOHUMATh MX TE€OMETPUYECKANA W (PU3HYECKUN
CMBICJ, TPUMEHATh WX B PEHICHHM TEOMETPUYECKAX M (PU3NUYECKUX 3a4a4.
[TpuMEHSTH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB I HAXOKICHUS JUTMH U YTJIOB.

[Tonb30BaTbCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, TMPUMEHSTH €ro B
PELIEHUN NF€OMETPUYECCKUX M MPAKTUYECKUX 3a/1a4.

Brnanete NOHATHSIMHM NPABWJIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI AyTH OKPY>KHOCTH W PAAWMAHHON MEpPBI YIJIA, YMETh BBIUMCIATH IUIOLIAAb
Kpyra ¥ €ro 4acteid. [ [puMeHsITh MOy YeHHbIC YMEHUS B MPAKTUYECKUX 3a1a4aX.

Haxomute ocu (WM LEHTPBI) CHMMETPUM (PUTYP, TPUMEHSTH JBW)KCHUS
IJTIOCKOCTH B IMPOCTEMIINX CIIyYasix.

[IpUMEHSTh MOYYCHHBIE 3HAHKWS HA MPAKTHKE — CTPOMTh MATEMATHUYECCKHUE
MOJEH AJIs 3a/1a4 PEATbHON KU3HU W MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C MPUMEHEHUEM MOAOOMS W TPUTOHOMETPHUYECKMX (PYHKUIMHA (TOJB3YSCh, TAE
HEOOXOUMO, KAJIbKYJISITOPOM ).
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