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HHOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OJMH W3 OCHOBHBIX Pa3/EJIOB IIKOJBHOM MAaTE€MATHKH, MMEIOLIUNA CBOEU
HeNbl0 00eCreYnTh H3y4yeHHEe CBOMCTB M pa3MepoB (QUIyp, WX OTHOIICHUA M B3aWMHOE
pPacIoJIOKEHUE, ONUPAETCS HA JIOTMYECKYIO, JOKAa3aTeJbHYK JHHHIO. LIEHHOCTh H3ydeHHs
T€OMETPUU HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOyJaroniuics
YUUTCA TPOBOJAMTH JIOKA3aTEJIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYEHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPXKACHUS UM CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH
PacCyXJIeHUsI «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
YTBEPKIACHUS.

BTopoil 1enpi0 M3ydeHHs] TEOMETPUU SBISIETCA HCIOJIb30BAHUE €€ KaK MHCTPYMEHTA MNpH
pELIEHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOIIUXCS B PEaIbHOW KU3HMU.
OOyuaromuiics JOJMKEH HAyYUThCS OMNPENENIUTh TeOMETPUUECKYI0 (Urypy, OMNHCaTh CIOBaMH
JAHHBIM YepTEX UM PUCYHOK, HAWUTH IUIONIAJb 3€MEIBHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0eysi wiu TpeOyeMmble pa3Mephl rapaxa s aBTOMOOWIISA. DTOMY
COOTBETCTBYET BTOpAsi, BHIUYUCIUTEIbHAS JUHUA B M3yueHUU TreomeTpuu. [lpu pemeHun 3amad
MPAKTUYECKOTO XapakTepa OO0Yy4YaroImUNiCs YYUTCS CTPOUTHh MATEMATHUUYECKHUE MOJIETU PEealbHBIX
KU3HEHHBIX CHUTYyallMii, TPOBOAUTH BBIYMCICHHUS W OIEHUBATH aJIeKBATHOCTH MOJYYEHHOIO
pe3ynbTara.

Kpaiine BaxxHO NOTUYEPKUBATH CBA3M TEOMETPUHM C APYTMMHU YUE€OHBIMH MpeaMETaMH,
MOTHBUPOBATh  KCHOJB30BATh  OMNpPEACIICHUS  TIeOMETpUYecKHuX  (uryp ©  TMOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYECHHBIX YMEHUHN B (PU3MKE U TEXHUKE. DTU CBSA3M Haubosee
SIPKO BUJIHBI B TeMax «BekTopsl», « TpuroHomerpuyeckue COOTHOUIEHU», «MeTo ] KOOpAuHAT» U
«Teopema ITudaropay.

VYuebnniii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIE pa3feiibl COACpPIKAHUSA:
«l'eomeTpuueckre @Urypsl U HMX CBOHCTBa», «VI3MepeHuE TreoMEeTpUYECKUX BEIUYUHY,
«JlekapToBbl  KOOpAMHATBl HA  IUIOCKOCTW», «BekTopb», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust mog00UN.

Ha u3yuyenue yueOHoro kypca «l'eomerpus» otBoautcsi 204 vaca: B 7 kinacce — 68 yacoB (2
yaca B HeJel), B 8 kiacce — 68 yacoB (2 yaca B Hejenwo), B 9 kinacce — 68 yacoB (2 yaca B
HEJICTTIO0).

COIJEPKXAHUE OBYUEHUS

7 KIIACC

Havanenble mnonsitust reomerpuu. Touka, mpsmasi, OTpPE30K, Jyd. Yroj. Buubel yrios.
BeprukaneHele W cMexHbIE  yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHHK.
[TapannenbHOCTh M NEPIIEHANKYISIPHOCTD MPSMBIX.

CummeTpuuHbie purypbsl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeTpud. [Ipumepsl cumMmmeTpun B
OKPY’KAIOIIEM MHUpE.

OcCHOBHBIE TOCTPOECHUS C OMOIIBIO HUPKYJIA U TUHEWKHU. TpeyronbHuk. BeicoTa, Mmenuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOCIpEHHBIN 1 PABHOCTOPOHHHM TPEYTrOIbHUKNA. HepaBeHCTBO TpeyroapHUKA.



CpoiicTBa M MNpPU3HAKU PABHOOEApPEHHOro TpeyronbHuka. [Ipu3Haku paBeHCTBa
TPEYTOJbHUKOB.

CBolicTBa M NIpHU3HAKKM MapajulesbHbIX NpsMbIX. Cymma yrioB TpeyrojbHHKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

IIpsMoyrosbHbIl  TpeyrodbHUK. CBONCTBO MEAMAHBI IIPSMOYIOJBHOIO TpPEYrOJbHHUKA,
NpoBEAEHHON K TunoTteHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX — TPEYTOJbHHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBeHCcTBa B T€OMETPUHM: HEPABEHCTBO TPEYTIOJbHHKA, HEPABEHCTBO O JJIMHE JIOMAaHOW,
TeopeMa O OOJbILIEM yIJie U OOJIbIIEH CTOPOHE TPEYrOIbHUKA. [leprneHANKyYIsp U HAaKJIOHHASL.

['eomeTprueckoe MeCcTO TOYEK. buccekTpuca yria u cepeAMHHBIN MEPIICHINKYIIAP K OTPE3KY
KaK TEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOpJa MW JIHaMETp, HX CBOWCTBA. B3aumHOE pacnosiokeHue
OKPYKHOCTH U npsiMoil. KacarenbHas n cekymas K OKpyKHOCTU. OKpYKHOCTb, BIMCAHHAS B YTOJI.
Brnimcannas u onucaHHast OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronpHuku. llapamnenorpamm, ero npusHaku U CBOMCTBA. YacTHeIE Ciydau
napajijielorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapaT), UX NpPHU3HAKK U CBoWcTBa. Tpamemnus,
paBHOOOKas Tparienusi, €€ CBOMCTBa U pu3Haku. [IpsmMoyroiapHas Tpanemusi.

Meron ynBoenuss mMenuanbl. lleHTpanpHas cummerpusi. Teopema Paneca u Teopema O
IPONOPLUHUOHAIIBHBIX OTPE3KAX.

CpenHue MMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyronbHuKa.

[Tonobue TtpeyroabHUKOB, Kod(pduuueHt mnomodus. [lpuzHaku Momo0us TPEYroJbHUKOB.
[Ipumenenue nogoous Npu perieHu NPaKTUYECKUX 3a1ay.

CpoiicTBa muionage reomerpuueckux @uryp. Dopmysbl I TUIOWAAM TPEYrojbHUKA,
napasuiesniorpamma, pom0a u tpaneuuu. OTHOIIEHUE TIJIOMIAIeH MOJ0O0HBIX UTYD.

Boluucnenue mionianei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemieHun NpaKTUYECKUX 3a7a4.

CuHyc, KOCHMHYC, TaHI'€HC OCTPOro yrja HIpsMOYTrOJIbHOTO TpeyrojibHukKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXK1eCTBO. Tpuronomerpudeckue Gpynkuuu yrios B 30, 45 u 60°.

BrnincanHble M LEHTpajbHBIE YIVIBI, YOl MEXIYy KacaTeJIbHOW U XOPAOH. YTIIBI MEXIy
XOpAaMH U CeKylIMMH. BrimcanHble U onvcaHHbIe YeTHIPEXYTOJIbHUKHU. B3anuMHoe pacronoxeHue
IBYX OKpykHOcTel. Kacanue okpyxHocTel. O01ine KacaTelbHbIe K IBYM OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
dopMyIibl TPUBEACHUS.

Pemenue tpeyronbHuKoB. TeopemMa KOCHHYCOB U TeOpeMa CUHYCOB. PerieHne mpakTH4ecKux
3a/1a4 € UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[IpeoOpazoBanue nmoaoOus. [lonob6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpoOU3BENEHUU OTPE3KOB XOPHA, TEOPEMBbI O MPOU3BEACHUHM OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJipaTe KacaTeabHOM.

Bekrop, mimHa (MOAyZb) BEKTOpa, COHAMPABJICHHBIE BEKTOPHI, MPOTHUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAlMU HAJl



BeKTOpamu. Pa3nokeHune BEKTOpa MO ABYM HEKOJUIMHEapHBIM BeKTopaMm. KoopauHaTsl BeKTOpa.
CkaysipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHE JUIsl HAXO0XKACHMS IJIMH U YIJIOB.
JlekapToBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHHUs NIPSAMON U OKPYKHOCTHU B KOOpAMHATAX,
IIEPECEUYCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHUE.
IIpaBriibHBIE MHOTOYTOJNBHUKU. JUIMHA OKpYKHOCTH. I'pagycHas u paguaHHas mepa yria,
BBIUMCIICHUE JUIMH OyT OKpykHOCTel. [nomans kpyra, cekropa, CErMeHTa.
JIBUKEeHUsl TUIOCKOCTU U BHYTPEHHUE CUMMETPUHU QUryp (RJIEMEHTAapHbIE NPEICTABICHUS).
[TapannenbHbii niepenoc. [1oBopoT.
IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«T'EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS TMporpaMMbl yuyeOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) marproTyeckoe BOCIIUTAHHE:

MPOSIBJIEHHEM MHTEPECa K MPOIILJIOMY U HACTOSIIIEMY POCCUICKONM MaTEeMAaTUKH, IIEHHOCTHBIM
OTHOIIEHHUEM K JOCTHKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUUYECKOM LIKOJIbI,
K UCTOJIb30BAHUIO ATUX JIOCTHXKEHHI B JPYTUX HAYKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaXJAaHWHA U pealu3alud €ro Mpas,
IPEICTAaBICHHEM O MAaTeMaTHYeCKNX OCHOBaX (YHKIIMOHUPOBAHUS PA3NIHYHBIX CTPYKTYD,
SIBJICHUM, TPOIEAYp TPaKIaHCKOTO OO0IIecTBa (HAmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)X/ICHHIO ITHYECKHX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JIOCTHUKCHUMN
HAyK{, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHITUIIOB B JIEATEILHOCTH YYEHOTO;

3) Tpya0BO€ BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUM MPAKTHYECKUX 3aJady MaTeMaTUYeCKOU
HaIIPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYSCKOro oOpa3oBaHHUS Ha MPOTSKEHUH BCEit
KU3HU JUIA yCHENTHON npodeccuoHaabHON JACATEILHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U ITOCTPOCHUEM MHIMBUIYATHFHON TPACKTOPUH 00pa30BaHUS M KU3HECHHBIX
IJIAHOB C YUYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIUTAHUE:

CITIOCOOHOCTBIO K DMOIMOHAIBHOMY M 3CTCTHYECKOMY BOCHIPHATHIO MAaTeMaTHUYSCKHUX
00BEKTOB, 3ajJ1au, PEIICHUH, PaCCyKJICHHUH, YMECHUIO BUJIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

OpHEHTaIlMel B JEATCIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEJCTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS YEJIIOBEKa, NPHUPOJLI M OOIIeCTBa, IOHUMAaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeIOBEUYECKOM JIeATCIbHOCTH, JTamoB €€ pa3BUTHUS U
3HAYMMOCTH JIJI1 Pa3BUTHS UMBUIM3AIMHU, OBJIAJCHUEM S3bIKOM MAaTEMATUKH U MATEMaTUYECKOM
KyJbTYpOH KaK CpEACTBOM IIO3HAHWSI MHpA, OBJIAJECHUEM MPOCTEHIIMMH  HaBBIKAMHU
MCCIIEIOBATEIbCKOM JEATEIbHOCTH,

6) puzuyeckoe Bocnuranue, GopMHUPOBaHME KYJIbTYPbI 310POBbSl M 3MOIMOHAJIBHOTO
0J1aronmoJIy4ynsi:



TOTOBHOCTBIO ITPUMEHSATH MAaTEMAaTHUECKUE 3HAHUS B MHTEPECAX CBOErO 370POBbS, BEICHUS
3I0pOBOr0 00pasa »KU3HU (30pOBOE NMUTaHUE, COAJAaHCUPOBAHHBIM PEXUM 3aHITUA U OTIbIXA,
peryisipHas Qu3uyeckas aKTMBHOCTh), C()OPMUPOBAHHOCTHIO HaBbIKAa pediekcuu, MpU3HAHUEM
CBOETO IIpaBa Ha OMMOKY M TaKOI'0 K€ IpaBa APYroro 4ejIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTallMeld Ha NMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HaHUM JUIs pelieHus 3ajad B o0yiacTu
COXPAaHHOCTH OKpY>Kalolllel Cpelpl, IUIAHWUPOBAHMUS IOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX
NOCJICICTBUM JUIsI OKpYXarolleld cpeibl, OCO3HAHUEM TIJIO0AJIBHOTO XapaKTepa SKOJIOTHYECKUX
npoOJieM U MyTel UX pPelIeHus;

8) ajanTauus K M3MEHAIOUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBHAM B YCIOBHUAX HEOINPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTHYECKYIO AEATEIBHOCTb, B TOM UYHCJIE YMEHHUE YYUTHCA Yy APYIHX
JAr0Jed, NpuoOpeTaTh B COBMECTHOM AESTENbHOCTH HOBBIE 3HAHWSA, HAaBBIKM M KOMIIETCHLIMH W3
OIBITA IPYTHX;

HEOOXOIMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHMM, B TOM 4HCie (POPMYIUPOBATH HIEH,
HNOHSTHS, TUNOTE3bl 00 O0OBEKTaX M SBJICHMSX, B TOM YHCJE paHEee HEU3BECTHBIX, OCO3HABATH
Ne(UUUTH COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, JIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO0, BOCHPUHUMATh CTPECCOBYIO CUTYaLIMIO
KaK BBI30B, TPEOYIOMMNA KOHTPMEpP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEIICHUS M JCHCTBHS,
(OopMyIHpOBaTh U OLIEHUBATH PUCKU U NOCIIEICTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTenbHBbIC YHUBEPCAJIbHBIC Y4eOHbIEC 1eiiCTBUSA

ba3zoBble J1ornyeckue aeicTBus:

e BBISBIATh M XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMATHUYECKUX OOBEKTOB,
MOHSATUM, OTHOLIEHUM MEXJy TOHATUAMH, (DOPMYIHPOBATH ONPEACIICHUS TOHITHH,
yCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKalMKU, OCHOBaHUA JJisi O00OOIECHUS U
CpaBHEHMUSI, KpUTEPUHU MMPOBOJMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIUPOBATH W MPEeOOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHbIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

e BBISBIATh MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpEYUs B (pakTax,
JAHHBIX, HAONIONEHUAX W YTBEPXKACHUSAX, MpeJyiaraTtb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYU;

e JleNIaTb BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIOUEHU, YMO3aKIIOUEHUI IO AaHAJIOTHH;

e pa3dupaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKICHUU (MpPSIMbIE U OT MPOTHUBHOIO),
MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE J0Ka3aTelIbCTBA MAaTeMaTU4YeCKUX (HaKTOB,
BBICTpAauMBaTh apPryMEHTAIlMI0, MPUBOJIUTH MPUMEPHl U KOHTPHOPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpATH cIOCOO pelieHus yueOHOM 3aauu (CpaBHUBATh HECKOIBKO BapUaHTOB PEUICHUS,
BBIOWpATh HanboJIee MOAXOAIINAN C YIETOM CAMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue AeCTBHS



HCIIOJIB30BaTh BOMPOCH! KaK MCCIEAOBATEILCKUN WHCTPYMEHT MO3HAHUS, (OPMYJIUPOBAThH
BOIIPOCHI, (PUKCHUpYIOIIHE NPOTHBOpPEUHE, MPOOIEMYy, CAaMOCTOSATEIPHO YCTaHABIMBATh
HMCKOMOE U JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHCHHE;
MPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIM HOKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBhEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOSATEILHO (POPMYyIUPOBATH 00OOIIEHNS W BBIBOJBI IO pe3yjIbTaTaM MPOBEAEHHOTO
HAOJIFOICHKS, HCCIICOBAaHMS, OIICHUBATh JOCTOBEPHOCTh ITOYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB M O0OOIIIEHHIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATh MPEOJIOKEHUS O
€Tr0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALMH, JTAHHBIX, HEOOXOAUMBIX IS
pELIeHUs 3a1a4H;

BbIOMpATh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(GOPMALIUIO
pa3IUYHBIX BUJOB U (POPM IIpEICTaBIICHHUS;

BbIOMpaTh (QopMy MpelcTaBiIeHUsT MHPOpPMALMKU U WUIIOCTPUPOBATH pelIaeMble 3ajaud
CXeMaMH, TuarpaMMaMu, HHOU Ipa@uKoi 1 ©X KOMOMHALUAMY;

OLICHMBAaTh HAAEKHOCTh MH(OpPMALMU O KPUTEPHUSM, NPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHl:.Ie YHUBEPCAJIbHLIE y‘leﬁﬂble I[eﬁCTBHH:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMH U TEISIMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS MO XOJy PCIICHUs 3aJaud, KOMMEHTHPOBATh TOJYYCHHBIN
pE3yIIbTAT;

B X0Ji¢ OOCYXIECHMs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbI, MPOOIEMBI,
perraemMoii 3a7auM, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOMCK PEIICHHs, COMOCTaBISAThH
CBOM CYXKJIEHUS C CYXJCHUSIMU IPYTUX yYACTHUKOB JHMAJIOTa, OOHAPYKUBATh pa3iudue U
CXOJCTBO TIO3WIIUNA, B KOPpPEKTHOW ¢opme GHOpPMYyIUpOBaTh pa3HOTIIACHUS, CBOHU
BO3PAKECHUS;

MPE/ICTaBIATh PE3yJbTaThl PEIICHHS 3a/laud, JKCIEPUMEHTa, HCCIEIOBaHUs, IMPOCKTa,
CaMOCTOSAITETILHO BBIOMpATh (opMaT BBICTYIUICHUS € YYETOM 3aj7ad Mpe3eHTAIuu U
0COOEHHOCTEH ayAUTOPHH;

MOHUMAaTh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYaTbHON PaOOTHI Mpu
pelIeHNH Y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

NpPUHUMATh I1€JIb COBMECTHOM JIeATEeNIbHOCTH, IUIAHUPOBATh OPTraHHU3allMI0 COBMECTHOMU
paboThl, pacmpenensTs BHIbI padOT, JOrOBapUBaTLCSA, OOCYXKIATh MPOIECC W Pe3yJabTaT
paboThl, 00001IaTh MHEHUST HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCYXKIeHUs, OOMEH MHEHUSMH, MO3TOBbIC
IITYPMBI U APYTHE), BBITIOTHATH CBOIO YacTh PabOThl M KOOPIUHUPOBATH CBOM JICHCTBHS C
APYTUMHU YJCHAMH KOMaHbBI, OICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTl/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁﬂble I[eﬁCTBI/IH



Camoopranusanus:

e CaMOCTOSITEIBHO COCTABIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4u (MU €ro 9acTh), BRIOUPATh
croco0 pemeHusT ¢ y4E€TOM HMEIOIIUXCA PECypcOB M COOCTBEHHBIX BO3MOXKHOCTE,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEMICHHUH ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:

e BIIAQJIETh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca M pe3yiabTaTa PEIICHUS
MaTeMaTHUYEeCKOM 3aJ1a4H;

e TMPEABUNICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb MpPH PEIICHWH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JICATEIIBHOCTH Ha OCHOBE HOBBIX OOCTOSATENBCTB, HANJACHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIICHHWBAaTh COOTBETCTBUE pe3yJibTaTa ACATECIbHOCTH MOCTAaBJICHHOM WEIH W YCIOBUSM,
OOBSCHATh MPUYHUHBI JIOCTHKECHHS WM HEJIOCTHIKCHUS IICJIM, HaXOJIUTh OIITHOKY, JaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 7 KJjacce OOYydYAONIUHCA TMOJIYYUT CICAYIOIINE MPeIMETHBIC
pEe3yIbTaThI:

PacnoznaBaTe  M3yueHHbIE TreoMeTpUYeCKHe (UTYphI, ONpENeNsiTb WX B3aUMHOE
pacrojoxxeHue, n300pakatb reoMeTpuueckue GUrypsl, BBITIOIHATh YEPTEKHU MO YCIOBUIO 3aa4H.
N3mepsaTh TMHEWHBIE U YIJIOBBIE BEJIIMYMHBI. PemaTe 3a1auu HA BBIYHCIIEHHUE JUIMH OTPE3KOB M
BEJIMYMH YTJIOB.

Henate rpyOyr0 OIEHKY JMHEWHBIX W YTJOBBIX BEJIIMYHUH MPEIMETOB B PEAIbHOM KU3HH,
pa3MepoB NPUPOJTHBIX 00BEKTOB. Paznuuath pasMepsl 3TUX 0OBEKTOB 0 MOPSIAKY BETUYHHBI.

CTpouTth 4epTeXKHU K TCOMETPUUECKUM 3aa4aM.

[Tonb30BaThCA NMPU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh MPU3HAKA U CBOWCTBA
pPaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/a4.

[IpoBOIUTH JTOTUUECKHUE PACCYKAEHUS C UCTIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCs NpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM
MEJIUAaHbl, TPOBEAEHHONM K THUIOTEHY3€ MPSMOYIOJbHOTO TPEYrOJIbHUKA, B PEIICHUU
F€OMETPUYECKHX 3a]1a4.

OnpenensaTe napauieIbHOCTh MNPSIMBIX € TMOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU
cekymas. OnpeaensaTe NapauledbHOCTh MPSAMBIX C MMOMOIIBI) PABEHCTBA PACCTOSIHUM OT TOYEK
OJTHOU MPSAMOM 10 TOYEK APYro MpsIMOM.

Pemiats 3a1aun Ha KiieTyaToi Oymare.

[IpoBOANTL BBIUKMCICHUS W HAXOAUTh YHCIOBbIE W OYKBEHHbIC 3HAUYCHHS YIJIOB B
F€OMETPUUECKHX 3aJa4ax C UCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB yTJIOB, 00pa30BaHHBIX MPU NEPECEUCHUN JIBYX IMapasuIeIbHbIX MPSMbBIX CeKyilel. Pemats
MPAKTUYECKHUE 3aJ]a4M Ha HAXO0KJICHUE YIJIOB.

Bnanets noHaTreM reoMEeTpUYECKOro MeCTa TOUEK. Y METh ONPENENsATh OMCCEKTPUCY yIiia U
CEpEIMHHBIN MEPIIEHAUKYJIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

@opMyJIMPOBATh OMPEACICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JUAMETPA OKPYNKHOCTH,
MIOJIb30BATHCS UX CBOMCTBAMU. Y METh MMPUMEHSThH 3TH CBOMCTBA IIPU PELICHUU 3a/1a4.



Biagete NMOHATHEM ONMCAHHOW OKOJIO TPEYTrOJIbBHUKA OKPYXXHOCTH, YMETh HAaxOIUTh €&
ueHtp. [lonb3oBatbesa ¢akramMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTroJbHUKA MEPECEKaloTCs B
OIHOM TOYKE, M O TOM, YTO CEpEAUHHBIC IEPIEHIUKYJSIPHl K CTOPOHaM TpPEyrOJbHUKA
IIEPECEKAIOTCS B OJJTHOM TOYKE.

Brnagete NOHATHEM — KacaTelnbHOM K  OKPYXKHOCTH, IIOJb30BAaThCS  TEOPEMOM O
NEePHEeHAUKYISIPHOCTH KacaTeIbHOU U paJnyca, MPOBEIEHHOTO K TOUKE KaCaHMUs.

[lonb30oBaThCs  MPOCTEHIIMMH ~ T€OMETPUYECKMMU  HEPABEHCTBAMHU, IOHUMAThb  HUX
IIPAKTUYECKUN CMBICIL.

[TpoBOUTE OCHOBHBIE TEOMETPUUECKUE MTOCTPOEHHUS C MTOMOILBIO [IUPKYJIS U JIMHEUKH.

K koHmy oOydueHus B 8 kiacce oOydaromuiics NOJIYYUT CIELYIOIIHUE IPEIMETHbIE
pE3yabTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, HMX JJIEMEHTBI, MOJIb30BaThCA HUX
CBOMCTBaMU IIPU PEUICHUU T€OMETPUUECKUX 3a]1aY.

[IpumeHsATh CBOICTBA TOUKHM MEpeceUeHuss MEANAH TPEYroJbHUKa (LIEHTpa Macc) B PEIICHUU
3az1ay.

BnageTs noHsTHEM CpeHEN JTMHUU TPEYTOJbHHUKA U TPANELNH, IPUMEHATh UX CBOMCTBA MPHU
pemieHnn reomeTpudecknx 3amad. I[lomp3oBaTeesa  Teopemoint  Pameca M TEOpEeMOM O
IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIsSl pEUICHUS] TPAKTUYECKUX 3a/a4.

[IpumeHsATh MpU3HAKU NOJI00OUS TPEYTOIBbHUKOB B PEIIEHUH F'€OMETPUYECKUX 3a]a4.

[Tonb3oBaTees Teopemoit [ludaropa 1ist pemieHus reOMETPUYECKUX M MPAKTUYECKUX 3a/1ay.
CrpouTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKHUX 3a/1a4aX, CAMOCTOSITENIbHO JENaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOIINE JUTHHBI.

Brnagets NOHATHSMHM CHHYCA, KOCHMHYCA W TaHI€HCAa OCTPOro yria MpsSIMOYTOJIbHOTO
TpeyrojpHuKa. [1071630BaThCsl STUMH MOHATUSMMU JIJIS1 PEILICHUS IPAKTUYECKHUX 3a/1a4.

Boruucnats (pa3auyHbIMU CIIOCOOAMHM) IUIOIIA(b TPEYTOJIbHUKA U TUIONIAJH MHOTOYTOJIBHBIX
¢uryp (monp3ysch, rae HEOOXOJUMO, KalbKyIsITOpoM). lIpuMeHsATh mNoSydyeHHBIE YMEHUS B
IPAKTUYECKUX 3aJadax.

Brnagete DOHATHSAMM BIHMCAHHOIO M LEHTPAIBHOIO YIVIA, HCIIOJIb30BaTh TEOPEMBI O
BIIMCAaHHBIX YIUIAX, yIJ1aX MEXIy XOpJaMH (CEKyILIMMH) U YIJIe MEX/y KacaTelabHON U XOPIoi IpH
pELIEHNH F€OMETPUUECKUX 3a/1ay.

Bragete NMOHATHEM ONMCAHHOTO YETHIPEXYTIOJbHUKA, NMPUMEHSTh CBOMCTBA ONMCAHHOIO
YEeTBIPEXYTOJbHIKA IPY PELICHUH 3a4a4.

[IpuMeHATh NMONy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMaTUUYECKHE MOJEIH IS
3aJ1a4 peajibHON KU3HU U MPOBOJUTH COOTBETCTBYIOLUE BBIUMCICHHS C TPUMEHEHUEM 101001 U
TPUTOHOMETPUH (TOIB3YSICh, i€ HEOOX0AUMO, KAIBKYJISITOPOM).

K xoHumy oOydenuss B 9 kiacce oOydaromuiics NOJYYUT CIEAYIOIIHUE TPEIMETHbIE
pE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKLIMU OCTPHIX YIJIOB, HAXOAUThH C UX MOMOLIBIO Pa3INYHbIE
AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYrojibHUKAa («PELIEHUE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
Haxoauts (¢ TOMOIIBIO KaJIbKYJISATOPA) JUIMHBI U YIJIbI ISl HETAOJIWYHBIX 3HAUEHUH.

ITonb30Batbess (opMyslaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUISL HAXOKJICHHUsI COOTHOLIEHUIN MEX Ay TPUTOHOMETPUYECKUMH BEJIMYNHAMH.



Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISl HaxOXKJEHUS Pa3iIU4HBIX JJIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEYroJbHUKOBY»), NMPUMEHATh MX MPU PEUIEHUH Te€OMETPUUYECKUX
3a/1ay.

Bnaners noHaTHAMH TpeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOAOOHBIX
¢uryp. Ilonb3oBarbcst cBOMCTBaMU MOJO0US MPOU3BOJBHBIX (PUTYp, YMETh BBIYUCIAThH JIMHBI U
HAXOJUTh YIibl y MoJ00HbIX (uryp. [IpuMeHsTh cBoiicTBa mogoOus B MPAKTUUYECKUX 3a/Jayax.
YMeTh NPUBOAUTH PUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MHPE.

Ilonp30BaTbes TEOpeMaMH O IMPOU3BENEHUHM OTPE3KOB XOpPJ, O IPOU3BEACHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonib30BaThCSl BEKTOPaMU, IOHUMATh UX TEOMETPUYECKUIN U (PU3NYECKUI CMBICH, IPUMEHSITh
UX B PEUICHUU TEeOMETpUYEeCKHMX M (Qu3nyeckux 3anad. [I[puMeHATh cKalsipHOE MPOU3BEACHHE
BEKTOPOB JIJIsl HAXOXKJEHUS JUIUH U YTJIOB.

[lonb30BaThCd METOJOM KOOPJAMHAT HA IUIOCKOCTH, HPUMEHATH €ro B pEHIeHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/ad.

Bnanets MOHATHAMM MPaBUIBHOTO MHOIOYTOJIbHHMKA, JUIMHBI OKPYXXHOCTH, JJIMHBI JIyTU
OKPYXHOCTH W paJuaHHOM Mephl yria, yMETb BBIYUCIATH IUIOIIAAb Kpyra U €ro 4vacreu.
[IpuMeHsATh MOJly4eHHbIE YMEHUS B TPAKTUUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPbI) CUMMETPUH (GUTYp, NPUMEHSTh JABMXKEHHUS IUIOCKOCTU B
IPOCTEUIINX CITydaAsiX.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTE€MaTU4YECKHE MOJIENIH IS
3a/1a4 peajbHOU KU3HU U MPOBOIUTH COOTBETCTBYIOIIUE BBIUMCICHHS C TPUMEHEHHEM MOJ00HS U
TPUTOHOMETPUYECKUX (PYHKIMI (TIOTB3YSCH, IJIe HEOOXOIUMO, KAIbKYJISITOPOM).
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