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HOACHUTEJIBHASA 3AIINCKA

'eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/JeloOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB W Pa3MepoB GUTYp, HX
OTHOLIEHUI ¥ B3aUMHOE PACIHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMsl 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEeHHMs, JOKA3bIBATh
VCTUHHBIE YTBEPKJCHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
paccyX’IeHus «OT MPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii menpr0 u3yyeHHs TE€OMETPHUH SIBISETCS MCHOJIB30BAHHME €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTPEYAIOMIMXCS B peaidbHOM >ku3HU. OOydYaronmuiicss AOHKEH HayYUThCS
ONPENEIUTh TEOMETPUUECKYIO (PUTYpY, ONMHUCATh CIOBAaMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IJIOMIAb 3€MEIBHOTO yUacTKa, paCCUUTaTh HEOOXOIUMYIO TUHY
ONTOBOJIOKOHHOTO Kalenst i TpeOyemble pa3Mepbl rapaxa Ajas aBTOMOOMIIAL.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIHMTENIbHASL JTUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemieHun 3a7ad MPaKTUYECKOTO XapakTepa OO0ydYaroIIMCS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETM  pEAIbHBIX IKU3HEHHBIX CHUTYyallMd, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb IOJTYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3U TEOMETPUHM C JPYTUMHU YICOHBIMU
peIMeTaMH, MOTUBUPOBAThH MCIIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYDP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYECHHBIX YMEHUH B (U3HKE U
TEXHUKE. OTH CBA3M HauOosiee sSIpKO BUIHBI B Temax «BekTopb,
«Tpuronomerpuueckue COOTHOLIEHUA», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebnniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3feibl
conepxkanusi: «l'eomerpuueckue Qurypsl M uUX CcBoiicTBa», «l3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATBI HA  IUIOCKOCTHY,
«Bexkropsb», «/IBmxenus miockoctny, «IIpeobpazoBanus moxoous.

Ha uzyuenue yuebnoro xkypca «['eomerpus» orBoautcs 204 vaca: B 7 kiacce
— 68 gacoB (2 4Jaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HauvanbHble nonsaTus reoMerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buasl
yriioB. BeprukambHble © cMexHbIE yIuIbl. buccekrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [[apannenbHOCTh M EPIEHINKYIISPHOCTD NPSMBIX.

CumMmerpuunble  Qurypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETpPHHU.
IIprMepbl CUMMETPUH B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOECHHUSI C TNOMOIIBI0 LUPKYJIS U JUHEHWKH. TpEyrojbHUK.
Bricora, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII W  PaBHOCTOPOHHMI  TpeyrojibHHKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TNpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [lpu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa ¥ MPU3HAKHU NapaJUIeIbHBIX NPAMbIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yrisl TpeyroiabHuKa.

[IpssmMoyronbHblli  TpeyroapHuK. CBOWCTBO MeAMaHbl NPSIMOYIOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHy3e.  lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTrONbHUK C yIiioM B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJibllieM yriie U OOoJIbLIEHl CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYIISAp U HAKIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yriaa W CEepeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUIECKUE MECTA TOUEK.

OKpy’>KHOCTb W Kpyr, XOopJa M JHUaMeTp, HUX CBoicTBa. B3anmnoe
PacCIIOIOKEHUE OKPYXKHOCTU U IpsAMOU. KacarenbHas U ceKyllas K OKpY»KHOCTH.
OKpy’»XKHOCTb, BIUCaHHAas B Yrojl. BrucanHas W ONHWCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YereipéxyronbHuku. IlapamnenorpamM, ero nmpusHakyd U cBoMcTBa. YacTHble
Cllyyad MapajjieorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaapar), UX NPHU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKas Tpamerusi, €€ CBOWCTBA W TNPU3HAKH.
[IpssmoyrosbHas Tpanenus.

Meron ynBoenusi Menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpeEMa O MPOMOPUMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp macc TpeyroiabHuKa.

[Togo6ue TtpeyroapHukoB, kKodhdumument moxodus. I[lpusnaku momoOus
TpeyroJbHUKOB. [IpuMeHeHue moqo0us npu peieHun MpakTUYeCKuX 3a/1ay.



CpoiicTBa mmiomaaei reoMerpudeckux ¢uryp. DopMmynbl i TIIOMATA
TpeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIaIen
no100HBIX GUTYP.

Brruncnenne miomane TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
PAaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJia IHPSAMOYTIOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. TpuroHomerpuyeckue (GyHKIUU
yriioB B 30, 45 u 60°.

BrnucanHble ¥ UEHTpajbHBIE YIUIBI, YrOJl MEXKAY KacaTelIbHOW M XOpIOM.
Yrael  Mexay ~XOopaaMh M CeKyIIMMHM. BrncanHble W OINKCAHHBIE
YETBIPEXYTOJIBHUKHA. B3auMHOE pacmosiokeHne AByX OKpyxkHocTten. Kacanwme

OKpy>xXHOCTel. O0IIMe KacaTelbHbIE K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yriaoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHuKOB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUyecKMX 3aJad C HKCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

IIpeob6pazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAaIpaTe KacaTEIbHOM.

Bektop, anuHa  (MOAylb)  BEKTOpA,  COHANMPABIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOXKHO  HAIpaBJIEHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpamu. Pa3nojkeHue BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel Bektopa. CKalsIpHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKACHUS JJIUH U YTJIOB.

JlekapTOBbI KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUs IPSAMOU U OKPYKHOCTH
B KOOPJMHATAX, [IEPECECUCHHE OKPYKHOCTEH M HpsIMbIX. MeTo1 KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBunpHbIE MHOTOYroJIbHMKM. JlnmmHa OKpyKHOCTH. [I'pamycHas wu
paauaHHasi Mepa yriia, BBIUYMCICHUE IJUH Ayr OKpykHOocTed. Ilmomaas kpyra,
CEKTOpa, CErMEHTA.

JIBMOKEHHS TUIOCKOCTH M BHYTPEHHUE CUMMeETpuH Guryp (3aeMeHTapHbIC
npeactasienus). [TapannensHerili nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ IyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIOIIeH Cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JECUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MPUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelIeHUus U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue 1eMCTBHA:

* BBISABIITh U XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMaTUYECKHUX
O00OBEKTOB, TOHATHHA, OTHONIICHWH MEXIYy TMOHATUAMH, (OPMYITHUPOBATH
ONpENCIICHUSI  TOHSTHM, YCTAaHABIMUBATh  CYIIECTBEHHBIM  IMPU3HAK
KJaccu(puKaIuyi, OCHOBAHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO aHAIN3A;

e BOCHpHHHMATh, (OpPMyIHMpOBaTH ©  MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpJUTEIbHBIC W OTpHUIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYrsi B (akTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHATIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUHU (NIpsIMBbIC W OT
POTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIBLHO HECIOXHBIC J0KA3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee MOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIME TMPOTUBOpEeUne, mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYITHPOBATH 00OOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MIPOBEAEHHOIO HAOJNIOJCHMS, WCCIEAOBAHMS, OIIEHMBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEIOIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpPMAIUH, JAAHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (POPM IIPEJICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHON TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0Ji¢ 00CYXXJICHUS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BbICKa3bIBaTh UJCHU, HAIICJICHHbIC HA TIOUCK
pEIIeHNs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XKWBaTh pa3iiyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1auu, HKCIIEPUMEHTA,
HCCIIEIOBaHMUs, IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEN ay/IUTOPUH;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PHU PEIICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MpoIecC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/Iﬂ:

CaMOCTOATENIBHO COCTaBJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (Wiau €ro
4acTh), BBIOMpATh CIOCOO peUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELIeHUs MaTEMaTHYECKOM 3aauH;

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTB IIPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTHXKEHUS WIM HEJOCTHKEHUS IIElIH,
HaXOJUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 kJacce OOyYaroNIMICS TOJYYHUT CICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacmo3naBaTh W3yueHHBIE TEOMETpHUYECKHE (UTYPBI, OMPEAENATh WX
B3aMMHOE pPAaCIOJIOKEHHE, H300pakaTb TIeOMEeTpUuYecKre (Urypbl, BBIMOIHATH
YEpPTEXKU 1O YCIOBHUIO 3adadyu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3a1aun Ha BEIYMCIIEHHUE AJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TIPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OO0BEKTOB. Paznuuarh pasMepbl ATHX
00BEKTOB I10 MOPSAJIKY BEIMYUHBI.

CTpouTh YepPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonmp30BaThCd mNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MPU3HAKHU M CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUN 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUS C UCIIOIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAHbl, NPOBECAEHHOM K  THUIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEICHUU F€OMETPUUECKUX 3a]1a4.

Onpenenars napamieabHOCTh IPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOpbIe 00pa3yeT
¢ HUMHM cekyias. OnpeaensiaTh napajuieIbHOCTh MPSAMBIX ¢ TMTOMOIIBI0 PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KiIeT49aTol Oymare.

[IpoBOAUTH BHIYKCICHUS W HAXOAUTh YHUCIOBBbIE M OyKBEHHBIC 3HAYCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBbI YTIJIOB
TPEYTrOJLHUKOB M MHOTI'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
MEPECEUCHUN JBYX IMAapaJUICIbHBIX MPSAMBIX CeKyuled. Pemare mnpakTtuyueckue
3a7]a4M Ha HAXOKJICHUE YIJIOB.

Bnagerp noHATHEM TEOMETPUUECKOIO MECTa TOYEK. YMETh OIPEICIATh
OHMCCEeKTPUCY yIJia U CEPEIUHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYXKHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPYXXHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh PUMEHSTH 3TU CBOMCTBA MPU
pelIeHnHy 3aaa4.

Bnagete moHsiTHEM ONMMCAHHOMW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs (akTamMu O TOM, UYTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners moHsiTHEM KacaTENbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOUKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU F€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
UX TIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHHUS C IIOMOLIBIO LIUPKYJISI U
JIMHENKH.

K xonmy oOydenuss B 8 kJjacce 0Oydaromuiics TMOMYYUT CIEAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUIbBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKM IEPECEUEHHUs] MEAHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B peLICHUH 3a/a4.

Brnanetrs noHsATHEM CpeqHEN JIMHUU TPEYTOJbHHKA U TpanelUuH, TPUMEHATh
UX CBOWCTBA NpPHU PELICHUM TeoMeTpuyeckux 3azxad. llomb3oBarbecst TeopeMoun
daneca 1 TEOPEMOMN O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PEILICHUS
MPaKTUYECKUX 3a/1au.

[TpuMeHsTh NpU3HAKU 0100US TPEYTOJbHUKOB B PEIICHUH T€OMETPUYECKUX
3aaad.

[Tonb3oBaThcst Teopemoi [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
npakTH4ecKnx 3agad. CTpOUTh MaTEMAaTHYECKYyI0 MOJENb B IPAKTUYECKHUX
3a1a4ax, CaMOCTOSATENIBHO JeaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Brnaners mnoOHATHSMU CHHYyCa, KOCMHYyCa W TaHIE€HCa OCTPOro yria
NPSAMOYTOJBHOIO TPEYroiabHUKa. [101630BaThCsl STUMH MOHATHUSIMU I PELICHUS
IPAKTUYECKUX 3a/1a4.

Boruucnares (pazauuHbIMA CIOCO0AMU) IIOIIAb TPEYTOJIbHUKA U IUIOIIAN
MHOTOYTOJIbHBIX  (uryp (mosib3ysicb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IprMeHATh MOTyYEHHBIE YMEHUS B MPAKTUUECKHUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAJIBHOrO YIJa, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKyIIMMH) U YIJIe MEXIY
KAacaTeJIbHOM U XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MIPH PELLICHUH 3aa4.

[IppMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH JUISl 3a/1a9 PEATbHOW KM3HH U NPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpUMEHEHUEM NoA00Us W TPUTOHOMETpUU (TOJB3YACH, TJAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHiy oOydeHuss B 9 kJiacce OOyYarOIIMICS TMOJYYHUT CICAYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C UX
IOMOIIBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELIECHUE



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (C MOMOIIBIO KAJIBKYJIATOPA) JUIMHBI
Y YIJIBI JU1s1 HETaOJIMYHBIX 3HAUECHUH.

[Tonb3oBaThCs (popMysiaMH MPUBENECHUSI 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXAECTBOM U1 HAXOKJICHUS COOTHOUIEHWH MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB ISl HAXOXKICHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEyTrOIbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUU FeOMETPUIECKUX 3a1a4.

Brnagers moHsTHsAMH  mpeoOpa3oBaHHS — MOAOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonb3oBaThCst CBOWCTBAMHU M0100MsI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOJIUTh YIJIBl Y MNOAOOHBIX (uryp.
[IpumeHnsTh cBOWCTBa MOMOOMS B MPAKTHUECKUX 3ajadyax. YMETb MPUBOJIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAOIIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O IPOU3BEICHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

ITonb30BaTbcs BEKTOpaMH, MOHUMAaTh MX I€OMETPUYECKMH M (PU3UUECKUIt
CMBICII, MPUMEHATh HMX B PEIICHUH TEOMETPUUECKHX M (PU3MUECKUX 3adad.
[IprMeHATh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHUS UIMH U YIJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HA IIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH T'eOMETPUYECKUX U IPAKTUYECKUX 3a7a4.

Brnanerp MOHATUSIMHM NMPAaBUIBHOTO MHOT'OYTIOJIBHUKA, IUIMHBI OKPYXHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJMaHHOM MEpBI YIja, YMETh BBIYMCIATH IUIOIIAJb
Kpyra ¥ ero yacteu. [I[puMeHsTh 1ony4JeHHbIe YMEHHS B IPAKTUYECKUX 3a1a49aX.

Haxomuts ocu (WK LEHTPBI) CUMMETPUH (UTYp, NPUMEHSTH JBUKECHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasiX.

[IpuMEHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOZENH JUISl 34149 PEATBHOW KU3HH U NPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NpPUMEHEHUEM MOAO00US M TPUTOHOMETPUUECKHX (YHKIUN (MONb3YsCh, TE
HE0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBO 4acoB D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbIe)
pa3esioB U TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTshI padoThI
pecypcbi
[Ipocreitmme
TEOMETPUUIECKHUE
1 bUTyphI ¥ BX 14 bubnuotexa [JOK
cBoiicTBa. 3Mepenue https://m.edsoo.ru/7f415¢e2e
F€OMETPUUECKUX
BEJINYHH
bu6mmoreka [{OK
2 T 22 1
PEYTOTLHITIH https://m.edsoo.ru/7f415¢2e
[TapannensHbie
3 psSMBIE, CYMMa YIJIOB 14 1 bubmmorexa LOK
P &y y https://m.edsoo.ru/7f415¢e2e
TPEYroJIbHUKA
OKpY>XHOCTB U KPVYT.
4 Fefl\i,e quCKHepy 14 1 bubmmorexa IIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOECHUS
5 [ToBTOpenue, 4 | bu6nunoreka [IOK
000011IeHNE 3HAHUHA https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO
. 68 4 0
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8 KVIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kourponsusie | TIpakTHueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bubmmoreka [JOK
! HeTbipSxyroabHKit 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema
) 0 MPOTMOPLHOHAIBHBIX 15 | bubnnorexa [JOK
OTpe3Kax, MoI00HbIC https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Tnomane. Haxoxnenune
3 IUIOIIa/Ied TPEyTrOJIbHUKOB 14 | bubnunorexa [JOK
Y MHOTOYTOJIBHBIX (UTYD. https://m.edsoo.ru/7f417e18
[Tnomaan mogoOHBIX GUTyp
4 Teopema IIudaropa u 10 | bu6nmoreka [IOK
Ha4dajia TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTIbl B OKPY>KHOCTH.
Bnucansble u onvicaHHbIE
5 YETBIPEXYTOJIbHUKHU. 13 1 bub6nunoreka [IOK
Kacarenbnbie k https://m.edsoo.ru/7f417e18
okpyHocTu. Kacanue
OKpPYXHOCTEU
6 [ToBTOpenue, 06o0IIEHNE 4 1 bubnunoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68 6 0
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9 KJIACC

KoandyecTBO 4acoB

DJIEKTPOHHbBIE
HaumMeHnoBanue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoTsbI
pecypchl
Tpuronomerpus.

| Teopembl KOCUHYCOB U 16 | bu6mmoreka [IOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
[IpeobpazoBanue

) noao6usi. Merpuueckue 10 | bu6nuoreka [JOK
COOTHOLICHHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bu6nuoreka [JOK
2 1

3 Bexroper ! https://m.edsoo.ru/7f41al2c

eKapTOBBI

4 Hlexap 9 1 bubmuoreka [JOK
KOOpIWHATHI HAa https://m.edsoo.ru/7f41al2c¢
IJIOCKOCTH
[IpaBunbHbBIE
MHOT'OYTOJIbHUKH.

5 Y ] bubmuoreka [JOK
Jltiia OKpyIHOCTH 1 https://m.edsoo.ru/7f41al2c
TJIOIIAbL KpyTa.

Brraucnenne miomanei

6 6 bubmuoreka [JOK
JBHOKEHIS TI10CKOCTH https://m.edsoo.ru/7f41al2c

. [ToBTOpEHuUE, 7 ) bu6nuoreka [JOK
000011eHNE, https://m.edsoo.ru/7f41al2c
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