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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECTeYnTh M3YYeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOLICHHHA M B3aUMHOE
pacroJIO’)KEHUE, ONUPAETCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHus 3aK/II0YAaETCs B TOM, YTO 00ydarouuiics
YUUTCSI TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 1ienpio n3ydeHnus TeOMETPUH SBIISICTCS UCTIOJIB30BaHNE €€ KaK MHCTPYMEHTA TPU
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
xu3HU. OOydJarommuiicss MOJDKEH HAYYWTBCS OIPEICTUTh T'€OMETPHUYECKYlo (urypy, ommcarb
CIIOBAaMH JIAHHBIM YepTEX WMIM PUCYHOK, HAWTH TUIOMIAAb 3€MEJIBHOTO Y4YacTKa, PacCUUTATh
HEOOXOMMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3sMepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOPAsi, BHIYHCIIUTENbHAS JIMHHUS B M3YyYCHUU T'€OMETPHUH.
[lpu pemeHun 3amad  TPAKTHYECKOTO  Xapakrepa OOyJaromuiicsi y4UTCS  CTPOMTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, NPOBOIUTH BBIYHACICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaifHe Ba)XHO MOTYEPKUBATH CBSI3U TEOMETPUH C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TEOMETPUYECKHX (QUTYyp ©  TOHSTHI,
JEeMOHCTPUPOBATH MMPUMEHEHHE TIOJTYIEHHBIX YMEHHH B (PU3HKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJIHBI B TeMax «BekTopb», « TpUrOHOMETpHYECKHE COOTHOMEHHS», «MeTo KOOpIIHATY
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYACT CICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust MO00MS.

Ha usydenue yuebnoro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

HavanpHbple moHATus reoMmerpuu. Touka, mpsiMasi, OTpE30K, Jiyd. YToji. Buasl yrios.
Beprukanbaele UM CMexHbIE yribl. buccekrpuca yrima.  JlomaHas, MHOTOYrOJIbHHK.
[TapannenbHOCTb U NEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpuu
B OKPY)KaloIllleM MUpE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCcCeKTpuca, UX CBOMCTBA.

PaBHOOE/IpeHHBIN 1 PABHOCTOPOHHUH TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHukKa. llpu3Haku paBeHCTBa
TPEYroJbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyromnpHbIii TpeyroapHUK. CBOMCTBO MEQMAHbBI MPSMOYTOJIBHOTO TPEYroJbHUKA,
MpOBENEHHOW K rumoteHyse. llpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpssmoyrobHBIN TpEeyroibHUK ¢ yriaoM B 30°.

HepaBeHnctBa B reoMeTpun: HEPAaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JJOMaHOM,
TeopeMa o OoJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprnenuKyasp U HakJIOHHas!.

['eomeTpruueckoe MecTto To4eK. buccekTprca yria M CEpeIUHHBIA NEPIEHIUKYISAp K
OTpe3Ky Kak FeOMETPUYECKHE MECTa TOYEeK.

OKpyXHOCTP M Kpyr, XOpJa M JAuameTp, MX CBOWCTBa. B3amMHOe pacmnosioxeHue
oKkpyxHocTH M npsmoi. KacarenbHas u cexymas K OKpyXHOCTH. OKpyKHOCTb, BIINCAHHAs B
yroi. BnimcanHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHHKA.

8 KVIACC

Yetbipéxyronbuuku. [lapamnenorpamMm, €ro mnpus3Haku W CBoicTBa. YacTHble cliydau
napajuieJIorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapaT), UX MPU3HAKK M CBOMCTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa u npusHaku. [IpaMoyronbHas Tpanenus.

Meron ynBoenus Menuansl. LleHTpanbHas cumMmerpus. Teopema Daneca u TeopeMa o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue nMHMM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKA.

[Togobue TpeyroJbHUKOB, KO3 duueHT noaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[TpumeHeHne no00us PH pelIeHUH IPAKTUYECKUX 3a/1ay.

CpoiictBa miomaneil reomerpuyeckux ¢uryp. @opmyisl Ui IUIOMAAN TPEyroJbHUKa,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE IUI0Iaaed NoJ0OHBIX (Guryp.

Beruncnenue miomnazieil TpeyroJbHUKOB M MHOIOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemieHUd HMPAKTUYECKUX
3aza4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOIO yIJla IpsIMOYTOJBHOIO TpeyrojapHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAEeCTBO. Tpuronomerpuueckue ¢pynkiuu yrios B 30, 45 u 60°.

BnycaHHbIE M LIEHTpPaJIbHBIE YIUIBI, YTOJ MEXIY KacaTeJIbHOM M XOPIAOW. YTIIBI MEXIy
XOpJAaMH U CEKyIIMMM. BruncaHHele UM ONMCAaHHBIE YETBIPEXYrOJBHUKHU. B3aumHoe
pacrioynio)kxeHue JByX OKpyxHocTed. Kacanue okpyxnocredd. OOmmue KacarenbHble K JBYM
OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, TtanreHc yriaoB or 0 mo 180°. OcCHOBHOE TpPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. Pemienue
MIPaKTUYECKUX 337a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogo6us. I1ogo61e COOTBETCTBEHHBIX JIEMEHTOB.



Teopema 0 MPOU3BEIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYIIUX,
TEOpEMa O KBaIpaTe KacaTeIbHOMU.

Bekrtop, mnuHa (MOAYNb) BEKTOpA, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallUM Hal
BeKTOpaMu. PasnoxkeHnue BeKTopa 1o AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ IMPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS JIJIMH U YIJIOB.

JlexapTOoBbl KOOPAMHATBI HAa IIOCKOCTH. YPaBHEHUS IMpPsMOM U OKPY)KHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEN U NMPAMBIX. MeToJ KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [MHA OKpy:XHOCTH. ['pagycHas u paguaHHas mepa yria,
BBIYMCIICHUE JUIMH OYT OKpYyXHOCTeH. [momane kpyra, ceKTopa, cermeHra.

JIBM>KEHUS IIOCKOCTH M BHYTPEHHHE CUMMETPHH (UTYp (3JIeMEeHTapHbBIE TPEICTABICHUS).
[TapannensHbiii neperoc. [IoBopoT.



MNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI YYEBHOT'O KYPCA
«F'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJabTaThl  OCBOCHHS  TporpamMMmbl  yueOHOro kypca  «l'eomerpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHUCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHIUCKMX MAaTEMAaTUKOB M POCCUHMCKON MAaTeMaTH4YECKOW IIKOJIbI, K
KCIIOJIb30BAHUIO 3TUX JOCTIKCHUM B IPYTrUX HayKax M MPUKIAIHBIX cepax;

2) rpa:xkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K  BBINOJHEHUIO OOSA3aHHOCTEH TpakJaHWHA W peaju3alud ero Ipas,
MPEJICTABJICHUEM O MAaTEMaTHYEeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHIA,
MpoOLEAYp TIpa)xJaHCKOro oOIliecTBa (HalpuUMep, BbIOOPHI, OMIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
STUYECKUX TPOOJIEM, CBSI3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHIKEHHWU HAyKH, OCO3HaHUEM
BOXKHOCTU MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAoBOe BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE y4YaCcTHE B PEUICHWU TMPAKTUYECKUX 3a/lad MaTeMaTU4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTU MATEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSDKEHHH BCEW JKU3HU
JUTSl YCTICITHOM MPO(eCCHOHATBHON NEATeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUU, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPUU OOpPA30BaHUS W KU3HEHHBIX IIJIAHOB C y4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K IMOIMOHATBFHOMY M ACTETHYECKOMY BOCIIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, PEIICHUH, pacCyXACHUH, YMEHHUIO BHIETh MaTEeMAaTHUYECKIE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OPHEHTAIIMEH B JCSITEIILHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MPECTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAaHUEM MaTEMaTHYECKON HayKH Kak
chepbl YeIOBEUYECKOW NIEATETLHOCTH, ATANoB €€ Pa3BUTHS M 3HAYUMOCTH JJI PA3BUTHS IIUBHIIM3AINH,
OBJIAJICHUEM SI3BIKOM MAaT€MaTUKM M MaTeMaTHYeCKOW KYJbTYpOW Kak CpPEICTBOM IIO3HAHUS MUpA,
OBJIaJICHUEM MPOCTEHUIIIMMH HaBbIKAMH UCCIIEA0BATEIbCKON NEATEIbHOCTH;

6) ¢usnyeckoe BocnUTaHHe, (POPMHUPOBAHHE KYJIbTYPbl 310POBbSI M 3MOLUOHAJIBHOIO
0J1aronmoJryyms:

FOTOBHOCTBIO NPUMEHSTh MaTEMaTHYECKUE 3HaHUSI B HMHTEpPECax CBOEro 3J0pPOBbs, BEACHUSA
3I0pOBOr0 00pa3a >KU3HU (370POBOE IHUTaHHUE, COAJAHCUPOBAHHBIM pEXUM 3aHATHUA W OTIBIXA,
perynsipHas (u3udecKas aKTHBHOCTB), CPOPMHUPOBAHHOCTBHIO HaBbIKa pe(IIeKCHH, PU3HAHUEM CBOETO
MpaBa Ha OIMMOKY U TAKOTO YKe MpaBa APYroro 4eaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpPHCHTAIIMCH Ha TPUMEHEHHWE MATeMAaTHYEeCKMX 3HAHWUW I pEIICHWS 3a1ad B o0yacTu
COXPAaHHOCTHU OKPYXKAaIOIIEW Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH UX BO3MOYHBIX MOCIEACTBUI
JUI OKPYXKAroIIel cpenbl, 0CO3HAHMEM IJI00ATBFHOTO XapaKTepa SKOJOTMYECKHX MpolsieM U myTeil ux
pelIeHuUs;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSM COUMAJIbHOM M IPUPOJAHOM Cpebl:

FOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM UYHUCJIE YMEHHE YYUTHCA y JPYTUX JIOJEH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMITIETEHIIUU U3 OIbITa JPYTUX;

HE0OX0IMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHMM, B TOM Yucie (GOPMYTUPOBATh UAEH, TOHITHS,
TUNOTe3bl 00 OOBEeKTaxX M SBIEHHUSAX, B TOM YHCIE paHee HEH3BECTHBIX, OCO3HaBaTh JEMUIUTHI
cOOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAIUIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATH PUHUMAEMBIE PEIICHUsS U JEHCTBUS, GOPMYIHUPOBATH U
OIICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI
I[Ho3naBaTebHBbIE YHHBEPCAJbHbIE Y4eOHbIE 1eCTBUS
ba3zoBble jornueckue qeicTBUSA:



BBISIBJIAT M XapaKTEPHU30BATh CYLIECTBEHHBIC MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHH,
OTHOLICHUH MEXKIy HOHATUSAMH, (HOPMYIHpPOBATH OINpPEAEICHUSI TOHATHHA, YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKALMU, OCHOBAHUS JJisi 00OOIIEHUS! U CpaBHEHHS, KPUTEPHUU
IIPOBOJIMMOTIO aHAIIN3a;

BOCIPUHUMATh, (OPMYJIHMPOBATH U MpeoOpa3oBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOPEYHs B (pakTax, TaHHBIX,
HAOJIOIEHUSAX W YTBEPXKACHUSX, NpEIaraTh KPUTEPUW UL BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

Je7aTh BBIBOJBI C HCIIOJIb30BAaHHEM 33aKOHOB JIOTHKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3duparb JOKa3aTelnbCTBA MAaTEMAaTHYECKHX YTBEPXACHUH (IpsMble UM OT TMPOTHUBHOIO),
MPOBOJUTH  CAMOCTOSITEIBHO ~ HECJOXHbIE  JOKa3aTelbCTBA  MaTeMaTH4ecKuX  (haKToB,
BBICTPaMBaTh AapPTyMEHTAIMIO, TPHUBOIUTH TPHUMEPHl H KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PacCyKJICHUS;

BBIOMpATh CrOCO0 pelieHus ydeOHOM 3ajaun (CpaBHUBATh HECKOJBKO BapHAHTOB pELICHMUS,
BbIOMpaTh HanOoJIee MOXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCcKue AeiiCTBHS.

WCII0JIb30BAaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUII MHCTPYMEHT IO3HaHUS, (POpPMYIHpOBaTh
BOTIPOCHI, (GPUKCHUPYIOIIHE TIPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIHFHO YCTAHABIMBATD HCKOMOE H
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

MPOBOJIUTH O CAMOCTOSTENBHO COCTaBJICHHOMY TUTAHY HECIIOKHBIA 3KCIIEPUMEHT, HEOOJBIIOe
WCCIIE/IOBAaHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, 3aBHUCHMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSTENFHO (HOPMYIHpPOBAaTh OOOOMICHNS M BBIBOJBI 110 pe3ylbTaTaM HpPOBEAEHHOTO
HaOJIOJICHNS], UCCIICIOBAHNS, OIICHUBATH JOCTOBEPHOCTH TOJyYEHHBIX PE3YJIbTaTOB, BHIBOJAOB H
00001IEeHNI];

MPOTHO3MPOBATh BO3MOXKHOE PAa3BHUTHE IPOLECCA, a TAKXKE BBIABUTaTh INPEIIOIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HMH(POpPMAIMM, JAHHBIX, HEOOXOIUMBIX JJIs
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX
BUJIOB ¥ JOPM MpEACTABICHUS;

BbIOMpaTh (hopMy MpecTaBieHus: HH()OPMALIUY U WILTIOCTPUPOBATH pelllaeMble 3314l CXeMaMH,
JyarpaMmmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHUBATh HAAEKHOCTh HWH(GOPMALMU 1O KPUTEPHSIM, TMPEIIOKEHHBIM YYHUTEJIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiiCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYXJICHHS B COOTBETCTBUH C YCIOBUSMHU M IETSIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHsI B YCTHBIX U MIMUCbMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS TI0 X0y PELICHHUS 3a1aui, KOMMEHTUPOBATh MOJYYCHHBINH Pe3yJIbTaT;

B XoJle OOCYXKIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, TMPOOJIEMBI,
pelaeMoi 3ajauu, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA MOWCK PEIICHUS, COMOCTABJIATh CBOU
CYXJIIEHHsI C CY)KICHHSIMHU JPYIHMX YYaCTHHKOB JHMajora, OOHapyKHBaTh Pa3lIM4ue U CXOJCTBO
TO3UIIMIA, B KOPPEKTHOU opMe GOopMyTHpOBATh Pa3HOTIIACHS], CBOH BO3PAKCHHUS;

MPEICTaBIATh PE3YJIbTaThl PEIICHUS 3aJlaud, OKCICPUMEHTa, HCCIICAOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BRIOUPATh (hopMaT BBICTYIICHHS C YYETOM 3a/1a4 MTPE3CHTAIUN U 0COOCHHOCTEH
ayJMTOPUH;

MOHUMAaTh M WCIOJb30BaTh IPEUMYIIECTBA KOMAHJIHOW W WHAWBUIYAJIbHOW pabOThI TpHU
peleHNH yueOHbIX MAaTEMATHUECKUX 3a71a4;

MPUHUMATh 11€7Ib COBMECTHOM NEATEILHOCTH, INIAHUPOBATh OPraHU3AI[MI0 COBMECTHOM paboTHI,
pacrpeneNiiath BHIbI pabOT, JOTOBapUBATBhCS, OOCYKIATh MPOLECC U pe3ylbTaT paboThI,
0000111aTh MHEHHUS HECKOJILKUX JIFOIEH;



® y4acTBOBATH B IPYMIOBHIX (popmax paboThl (00CYkAeHUSI, 0OMEH MHEHUSMHU, MO3TOBBIC IIITYPMBI
U Jpyrue), BBINOJHITH CBOIO 4acTh PabOThI U KOOPAWHUPOBATH CBOM JICHCTBUSL C JPYTrUMHU
YJIeHaMUd KOMAaHpbl, OLICHWBATh KAYeCTBO CBOETO BKJIaga B OOIIMIA MPOMYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmn3anus:
® CaMOCTOATEIbHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUs 3ajaduu (WM €ro 4acTb), BBIOMpAaTh
cnoco0 pemeHuss ¢ y4€TOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HHGOPMAIIHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:
e BIaIeTh CHoco0aMH CaMONPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yiabTara peIieHUs
MaTeMaTUIECKOM 3a1auu;
® TPEIBHACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU PEIICHUH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATETBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJCHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OLIEHMBATh COOTBETCTBUE pPe3ysIbTaTa JEATEIbHOCTH MOCTABICHHOM 1I€JIN U YCIOBUSM, O OBSICHSTD
MPUYUHBl JOCTHXKEHUS WIM HEJIOCTHKEHHUS 1M, HaXOJIUTh OIIMOKYy, /JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIbTATHBI

K xonIty 00yueHus B 7 kjacce 00yJaronuiics MoIyIUT CICTYIONTHE TPEIMETHBIC PE3YIbTATHI:

Pacnio3naBaTh M3y4eHHbIE TeOMETpUYECKHE (UTYpbI, ONpPEAesaTh UX B3aUMHOE PacCIOJIOKEHUE,
n300pakaTh TEOMETPUUECKUE (PUTYPHI, BBITIOJHATH YEPTEXKH TI0 YCIOBHIO 3a1auu. I3MepsITh TMHEHHbBIE U
YTJIOBBIC BETUYNHBI. PemaTte 3a1a4u Ha BRIUKUCIIEHUE JJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B PEAIbHON JKM3HU, PA3MEPOB
MIPUPOTHBIX 0OBEKTOB. PaznmuyaTs pazmMepsl STUX 0OBEKTOB MO MOPSIKY BEJIMYNHEI.

CTpouthb 4epTeKH K T€OMETPUUECKUM 3a/1a4aM.

[Tonb3oBaThcsl MpU3HAKAMHU DPABEHCTBA TPEYrOJbHUKOB, HCIIOJIb30BAaTh IMPU3HAKM M CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBOIUTH IOTHYECKHE PACCYXKACHUS C UCTIOJIB30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb30BaThbcsl MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM MEIMAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJbHUKA, B PEICHUH F€OMETPUUECKUX 3a/1a4.

Onpenenars napajuieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU CEKyIas.
Onpenenars napajieIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM HPSIMOil 10
TOYEK APYTrOu mpsiMOM.

Pemrate 3agaun Ha kieTyaToi Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOAUTh YUCIOBbIE U OYKBEHHBIC 3HAYCHUS YIJIOB B T€OMETPUUYECKUX
3a/layax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYIOJIHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NIPU MEPECEUCHUN JIBYX MapallIeIbHBIX IPSIMBIX CeKylleil. Pemars mpakTuueckue 3a1auu
Ha HaXOJIEHUE YTIIOB.

Bnagerp moHSATHEM TeOMETPUYECKOrO0 MeECTa TOYEK. YMETh ONpEeNeNaTh OUCCEeKTpPHUCY yria u
CepeMHHBIN MEPIeHIUKYISAP K OTPE3KY KaK FreOMETPHUECKHUE MECTa TOYCK.

@opmMynHpoOBaTh OMNpEAETCHUS OKPYKHOCTH W Kpyra, XOpAsl W JAUaMeTpa OKPYXKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMHU. YMETh IPUMEHSITH 3TH CBOMCTBA MPH PEIICHUU 33]1a4.

Bragetes mMoOHSATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHMKA OKPY)KHOCTH, YMETh HaXOJUTh €€ ILEHTP.
[Tonb3oBatbest (hakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, U
0 TOM, YTO CE€pPEIUHHbIE EPIEHIUKYIIAPHI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOU TOUKE.

BrageTs noHsATHEM KacaTelbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O NEPHEHANKYIIPHOCTH
KacaTeJlbHOW U pajnyca, IPOBEAEHHOTO K TOUKE KACAHMSI.

[Tonp30BaThbCcsi MPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMH, MOHUMATh UX MPAKTUUECKUI
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C MTOMOILBIO LIUPKYIS U JTUHEHKHU.

K xoHiry o0y4yenus B 8 ki1acce 00yJaromuiics MOTyduT CIEAYIOIINE TPEeIMETHBIC Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX CBOMCTBAMU
MIPU PEIICHUH FeOMETPUUECKHUX 3a/1ay.



[TpuMeHsTh CBOKCTBA TOYKM MIEPECEUCHHSI MEIUaH TPEYroJIbHUKA (IIEHTpa Macc) B PEIICHUU 3a/1a4.

Brnagers moHATHEM CpenHEH JIMHUU TPEYroJbHUKA W TpaIClHH, MPUMEHSATh MX CBOWCTBA MPH
peleHnn reomeTpuieckux 3anad. [lonp3oBatbest Teopemoit daneca U TEOPEMOH O MPOMOPLUHMOHATBHBIX
OTpe3Kax, IPUMEHSTh UX JJIS PEIICHUS MPAKTHUECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUN TEOMETPUIECKUX 3a/1a.

[Tonmp3oBatbes Teopemoit Iludaropa mist pemieHuss TEOMETPHUECKUX W MPAKTUYECKUX 3a7ad.
CtpouTh MaTeMaTHUYECKyI0 MOJEIb B MPAKTHUYECKUX 3a7adaX, CaMOCTOSTEIbHO JAeJaTh 4YepTeX H
HAXOJUTh COOTBETCTBYIOIINE JJTHHBI.

BrnaneTs NOHATHSAME CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO Yrila MPSMOYTOJIBHOTO TPEYrojJbHHKA.
[Tonp30BaThCS STUMU MOHATHIMH ISl PEIICHUS PAKTHYECKUX 3a/a4.

Bbraucnare (pasnuuHBIME  CIIOCO0aMM) TUIOMIAAb TPEYTrOJbHUKA M TUIOUIAJd MHOTOYTOJBHBIX
¢uryp (momp3ysch, TA€ HEOOXOIUMO, KaNbKyIsATOpoMm). IIpUMEHATH TOJTydeHHBIE YMEHHS B
MPAKTUYECKUX 3a/[auax.

BrnaneTp MOHSATHSAMH BIHCAHHOTO M IIEHTPAJIBHOTO YIJIa, MCIOJIB30BaTh TEOPEMBI O BIHCAHHBIX
yriax, yriax MeXAy XopaamH (CeKyIIMMH) W Yrile MEXIy KacaTeJbHOW W XOpIOW TNpH perIeHuHu
TreOMETPUYECKUX 3aj1ad.

Bnametp TOHATHEM ONHUCAHHOTO YETHIPEXYTOJNbHUKA, TPUMEHSTH CBOWCTBA OMUCAHHOTO
YeTHIPEXYTOJIbHUKA TP PEIICHUH 33/a4.

[TpuMeHsTh TONyYEeHHBIC 3HAHHS HA TPAKTHKE — CTPOUTHh MaTeMaTHYEeCKUE MOJCIH s 3amad
peambHOW JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYHACICHUS C TPUMEHEHHWEM TIoJ00us U
TPUTOHOMETPHH (II0JIb3YSCH, TJIe HEOOXOAUMO, KAIbKYISITOPOM).

K xonIty 00y4ueHus B 9 kjacce 00yJaronuics MoayIuT CISTYIONINE TPEAMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIUH OCTPBIX YIJIOB, HAXOIWTh C WX IOMOMIBIO Pa3UYHbIC
AIIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIBHUKA («PEIIeHUE MPSMOYTOJIBHBIX TPEYroJbHUKOBY). Haxomuts (c
MTOMOTIBIO KaJbKYJISITOPA) JAJTHHBI M YTIIBI [T HETAOIMYHBIX 3HAYCHUH.

[Tonb3oBatbest (opMynaMu TNPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUUECKHUM TOXKAECCTBOM IS
HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUYECKUMHU BETUYMHAMMU.

Hcnonb3oBath TeopeMbl CHHYCOB U KOCHMHYCOB JUIsl HAaXOXKICHHUS DPA3JIUYHBIX 3IIEMEHTOB
TPEYroJibHUKA («pelleHue TPEYroJIbHUKOBY), IPUMEHITh UX MPU PEIIEHUN T'€OMETPUUECKHX 3a/1au.

Bnagets monsiTusiMu nipeoOpa3zoBaHus OO0, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[Tonb3oBaTbest cBOMCTBaMH MOI00MS MPOU3BOJIBHBIX (UTYpP, YMETh BBIYUCIATH ATUHBI M HAXOAUTH YIJIbI
y nonoOHbIXx ¢uryp. IIpumeHsaTs cBoiicTBa momo0us B MPAKTHUECKUX 3a/adaX. YMETh IPUBOJIUTH
MIpUMeEpPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb30BaTbcst TEOpEMaMU O MPOU3BEIACHUH OTPE3KOB XOP/I, O MPOU3BEACHUN OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeabHOM.

[Tonb30BaTbcst BEKTOpaMHU, MOHUMATh UX T€OMETPUUECKUM U (PU3UUECKHI CMBICI, TPUMEHSTh UX B
PELICHUH TeOMETPUYECKUX U (PU3NUECKHUX 3ahay. [IpuMeHsATh CKalspHOE MPOU3BEIECHUE BEKTOPOB IS
HAXO0XJICHUS JUIUH U YTIIOB.

[Tonb30BaThCst METOOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSThH €70 B PEIICHUN T€OMETPUUYECKUX U
MPAKTUYECKUX 3aau.

Brnagerp NOHATUSAMH TPaBUIBHOTO MHOTOYTOJBHUKA, [UIMHBI OKPY)KHOCTH, JUIMHBI JYTH
OKPY)KHOCTH M paJaHHOW Mepbl yriia, yMeTh BBIYMCIATH IUIOMIA/b Kpyra M ero udacreil. [lpumeHsTh
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aa4ax.

Haxonuth ocu (Miau HEHTPB) CUMMETPUN (PUTYp, TPUMEHSATH ABMXKEHUS MIIOCKOCTH B MPOCTEHIIINX
ClIydasx.

[IpuMeHSTh MONydyeHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYeCKHE MOJENH s 3aaa4
pealbHOM JKM3HH U TPOBOJWTH COOTBETCTBYIOIIME BBIYHCIEHUS C TMPUMEHEHHEM TMO0J00Uus W
TPUTOHOMETPUYECKUX (PYHKIIHH (TIOJIB3YSCH, T1Ie HEOOXO0AUMO, KaTbKYIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KVIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrIe)
NPOrpaMMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
) i enoticrsa, Homeponn reowerpacenn | 14 BuGmrorera LIOK
: p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmmoreka [{OK
2 Tpeyroabmit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NPSIMBIE, CyMMa YTJIOB 14 1 bubmuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. I'eomeTpuueckue 14 1 bubnuoreka [IOK
MTOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 [ToBTOpEeHuUe, 0000IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
. bubnuorexa [JOK
! HerbipExyromeHHKH 12 ! https://m.edsoo.ru/7f417e18
2 A 15 ) ubmiorera LIOK
porioph p - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
3 S 14 ) Bubmnorera LIOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuorexa [JOK
KacarenbHblie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [JOK
6 [ToBTOpEeHue, 0600IICHNE 3HAHUI 4 1 https://m.eds0o.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne n/m OporpaMMBb pasi Beero Konrtpoabubie | IlpakTnueckue f)lép(al:cﬂm ar eJ)'IbeI e
padoTsbI padoThI pecypesI
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHHYCOB. PellieHue TpeyrojbsHHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
3 Bexropsi 12 . https://m.edsg)lo.ru/7f41a12c
bu6moreka [IOK
4 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12¢
;| Do moromome R | oo 10K
9 https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
6 JIBYOKEHUS TUIOCKOCTH 6 bubmmorexa IIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600IICHNE, 7 2 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[MTPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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