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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pAa3/ieJIOB IIKOJbHOW MaTeMaTHKH,
UMEIOIIHNA CBOCH IETBI0 00CCIIEYNTh N3yYCHUE CBOMCTB U pa3MepoB PUTyp, UX
OTHOIIEHUH M B3aMUMHOE pACIOJIOKCHUE, OMUPAETCd Ha JIOTHYECKYIO,
JI0Ka3aTeIbHYI0 JIUHUIO. [[eHHOCTh N3yUueHHs TEOMETPUHU HA YPOBHE OCHOBHOIO
oOmiero 00pa3oBaHUsA 3aKIIOYACTCsl B TOM, YTO OOyYaroUIMiics yduTCs
MPOBOAUTH JI0OKa3aTebHbIC paccyxaeHus, CTPOUTH JIOTUYECKHUE
YMO3AKJIIOYEHHS, JIOKa3blBaTh  MCTUHHBICE  YTBEPXKICHHUS U  CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKIEHUS «OT TMPOTUBHOTOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIE YTBEPIKICHHUS.

Btopoli uenpi0 H3ydyeHUsT TEOMETPUHU SBISAETCS HCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA MPU PEIICHUU KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajady,
BCTPEUAIONINXCS B pealbHOM KuU3HU. OOydaromuidcst JOMKEH Hay4UThCS
OTIPENICTUTh TEOMETPUUIECKYI0 (PUTYpPY, ONTUCATh CIIOBAMH JTAHHBIA YEPTEK UITU
PUCYHOK, HaWTH IUIOMIAAbh 3EMEIBHOTO YYacTKa, PACCYUTaTh HEOOXOIUMYIO
JUTMHY ONTOBOJIOKOHHOTO KaOemss Wiu TpeOyemble pa3Mephl Tapaxa s
aBTOMOOMJII. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIHUTEIbHAS JIMHUS B
u3yueHun reometrpuu. Ilpu pemieHur 3amady OPAKTHUYECKOTO XapakTepa
oOydJaromuics y4uTCSd CTPOUTh MAaTEMaTUYECKHE MOJCIH  PEaTbHBIX
KU3HEHHBIX CUTyalluid, MPOBOAUTH BBIYMCICHUS W OIEHUBATh AaJIEKBATHOCTh
MOJIy4YEHHOTO Pe3yyibTara.

Kpaitne BaxHO MOJUEPKUBATH CBSI3U T€OMETPUH C APYTUMH YUEOHBIMU
npeaMeTamMy, MOTHBUPOBATHh HCIIOJIb30BaTh OMNPEACICHUS T€OMETPUUYECKHUX
buryp W TOHATHN, IEMOHCTPUPOBATH MPUMEHECHHE IMIOJYYECHHBIX YMCHUH B
bu3uKe U TEXHUKE. DTH CBSI3U HanOoJiee SpPKO BUIHBI B TeMax « BeKTopsi»,
«Tpuronomerpuueckue CcoOTHOLICHUsD», «Mertox koopauHat»y U «Teopema
[Tudaropay.

Y4eOnblil kypc «I'eoMeTpus» BKIIOYAET CIETYIONINE OCHOBHBIE Pa3/Ieibl
conepxanus: «leomerpudyeckue GUTYpHl U WX CBOHCTBa», «M3mepenue
FEOMETPUYECKUX BEIMYMH», «JleKapTOBbI KOOpPAMHATBHI Ha IJIOCKOCTHY,
«BexTopsb», «/IBrmxenus miockoctu», «IIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpus» orBogutcs 204 gaca: B 7
KJIacce — 68 JyacoB (2 yaca B HeJieq0), B 8 Ki1acce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEJEIO).



COJAEPXAHUME OBYUYEHUASA
7 KUIIACC

Havanensle nonstus reomerpun. Touka, npsMasi, OTpE30K, Jyd. YTOJL
Bunp! yriios. BeprukanbHble U cMeKHbIE yIuIbl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [[apajuieIbHOCTh U NEPIEHANKYIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBAa OCEBOW CHMMETPHHU.
[Ipumepbl CHUMMETPHUM B OKPYIKAIOIIEM MUPE.

OCHOBHBIE IOCTPOEHUS C TOMOILBIO LIUPKYJIS U JTUHEHKHU. TpeyroibHUK.
Bricota, Mmenunana, OuccekTpuca, ux CBOMCTBa.

PaBHOOempeHHBIT W PaBHOCTOPOHHUN TpPEYroJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKK PaBHOOEAPEHHOTrO TpeyrojbHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa ¥ TMpU3HAKU MapaieNbHbIX nOpsaMbix. CymMa  yIJioB
TpEyroJibHUKA. BHEIIHUE yIIIBI TPEYTOJIbHUKA.

[IpsimOyToJibHBIN TpeyrojbHUK. CBONCTBO MeEAUaHbl MPSMOYTOJBHOTO
TPEYTOJbHHUKA, NPOBEAEHHOW K  rumoreHy3e. IlpusHaku  paBeHcTBa
MPAMOYTOJIBHBIX TPEYTrOJNbHHUKOB. [IpAMOYronbHBIA TPEYroJbHUK C YIJIOM B
30°.

HepaBencrBa B reoMeTpun: HEPABEHCTBO TPEYTOJIBHHUKA, HEPABEHCTBO O
JUTUHE JJOMaHO#, TeopeMa 0 0OoJIbIIEeM yIiie U O0NbIlIel CTOPOHE TPEYTOJIbHUKA.
[lepnieHauKyNSAp U HAKIIOHHASL.

I'eomeTrpuueckoe mecto TOYeK. buccekTpuca ymia W CEepeauHHBIN
NEPIICHNKYIISAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpy’>KHOCTb W KpyI, XOopJa W JUaMeTp, UX CBoiicTBa. B3anmHoe
pacroJIOKEHUE OKPYXKHOCTH M npsamoun. KacarempHas w©  cekymas K
OKpy)kHOCTU. OKpYKHOCTb, BIHMCaHHas B Yroj. BrnucaHHas W omnucaHHas

OKPY>KHOCTHU TPEYTOJbHHKA.
8 KUIACC

YereipéxyronbHuku. [lapamtenorpamMM, €ro mnpU3HAKA U CBOMCTBA.
YacTtHble Cilyyau MapajuieorpaMMoB (TPSIMOYTOJIBHUK, POMO, KBaapar), UX
npu3HakKu u cBoiicTBa. Tpamerusi, paBHOOOKas Tpamernusi, €€ CBONCTBA U
npusHaky. [IpssMoyrosibHas Tpanenus.

Meton ynBoenus Mmenuansl. LlenTpansHas cummerpus. Teopema @aneca u
TEOpPEMa O IPONOPLMOHAIBHBIX OTPE3KaX.

Cpennue TUHUM TPEyroibHUKa U Tpaneuuu. LleHTp Macc TpeyroabHUKa.

[TomoOue TpeyroabHUKOB, KOd(hduiment mnomodus. Ilpusnaku momoOus
TpeyroJabHUKOB. [ [puMenenne nogqoous npu penieHn: NPakTUYeCKuX 3a1a4.

CpoiicTBa miomiaaei reometpudeckux Guryp. @opmynsl s mI0mau
TpeyrojbHUKa, mapajuieaorpaMma, pomoa u Tpanenuu. OTHOIIEHKE TUIoHIaien
N000HBIX (pUryp.

Bpruucnenne 1uiomane  TPEYrOJbHUKOB WM MHOIOYTOJIBHUKOB — Ha
KJIeT4aTou Oymare.

Teopema Ilucdaropa. Ilpumenenune Tteopemsl Iludaropa npu permeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOrO yIJla MPSMOYTOJIbHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. TpUTrOHOMETpUUECKUE (DYHKIIUU
yrinoB B 30, 45 u 60°.



Bnucannble ¥ EHTpaIbHBIE YIVIbI, YTOJI MEXKAY KaCaTeIbHOU U XOPIOM.
Yriel Mexay XOpAaMM UM CEeKyllMMHU. BrucaHHblE W ONKMCAHHBIE
YETBIPEXYTOJILHUKU. B3auMHOE pacronoxeHnne AByxX okpykHocTen. Kacanue

oKpyxkHOcTel. OO01IMe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, xocuHyc, TaHreHc ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMYIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB.
PemeHne mnpakTHYeCKMX 3a7ad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[TpeobpazoBanue mogo6us. [lomobre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYILHUX, TEOPEMA O KBaJpaTe KacaTelIbHOM.

Bektop, gnmHa (MOAylib) BEKTOpa, COHANpPaBICHHBIE BEKTOPHI,
IPOTHUBOIOJIOKHO HANpPaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALIMK HAJl BEKTOpaMHu. Pa3noxeHne BEKTopa 1o AByM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunarsl BekTopa. CkanasipHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXO0KACHUS JJIMH U YTJIO0B.

JlekapTOBBl KOOpIMHATBl HAa IUIOCKOCTU. YpaBHEHUA IPAMOM U
OKPY’KHOCTHU B KOOpJMHATaX, IEPECEUCHUE OKPYKHOCTEN U NpAMbIX. MeTo
KOOPJIHMHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJbHUKH. JlnuHa OKpykHOCTH. [pagycHas u
paavaHHas Mepa yriia, BBIMUCIEHHUE JUIMH OyT OKpYykHOocTel. [Tnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHHSI TNTIOCKOCTH U BHYTPEHHUE CUMMETpUU (HUryp (3JeMeHTapHbIe
npeacrtasienus). [lapamnensusiii nepenoc. [ToBopoT.



IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS TPOrpaMMbl y4eOHOTO Kypca
«l'eomeTpus» XapakTepU3yrOTCS:

1) narpuoTHYecKoe BOCIUTAHME:

MPOSIBJIEHUEM MHTEpPECa K TMPOLIOMY W HACTOSIIEMY POCCHUCKOUN
MAaT€MAaTUKH, I[EHHOCTHBIM OTHOLICHUEM K JOCTHXKEHHSIM POCCHUCKUX
MAaTEMAaTUKOB U POCCUMCKON MaT€MaTUYE€CKOW IIKOJIbI, K HCTIOJIb30BAHUIO ATHX
JOCTIDKCHHH B IPYTHX HAayKax W MPUKIAAHBIX chepax;

2) rpa:KIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH rpaXkIaHIHA U peaTu3aiiu
€ro TpaB, MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pPa3sTUYHBIX  CTPYKTYp, SBJICHHH, TIPOLEAYp TPakTaHCKOTO OOIIecTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO STUYECKHX
npoOJeM, CBSI3aHHBIX C TNPAKTUYCCKUM TPUMEHEHHWEM JOCTIKEHHA HayKH,
OCO3HAaHHEM BAXXKHOCTA MOPAIBHO-ITUYECKUX IPUHIUIIOB B AEATEIBHOCTH
YUYEHOTO;

3) TpyaOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AKTMBHOE Y4YaCTHE€ B PEIICHWH MPAKTUYECKUX 3a]1a4
MAaTeMaTU4YECKON HAIPABICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMaTUYECKOTO
00pa3zoBaHus HA MPOTSHKEHUH BCEH JKU3HU TSI YCIIETHOM Mpo(deCcCHOHATEHON
JESATEILHOCTH M PA3BUTHEM HEOOXOAUMBIX YMEHUM, 0CO3HAHHBIM BEIOOPOM H
MOCTPOCHUEM HWHJIUBUAYATbHON TPACKTOPUU OOpa30BaHUSI U KU3HEHHBIX
IJTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBI0O K JMOIIMOHAILHOMY M JCTETHYECKOMY BOCIHPHUSITHIO
MaTeMaTU4YeCKNX 00BEKTOB, 3aj1a4, PEIICHUH, pacCyXJICHUN, YMCHHUIO BUJETh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpPUEHTAMEN B JAEATEIIBHOCTA HA COBPEMEHHYK CHUCTEMY HAy4YHBIX
MpeACTaBICHUI1 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI
1 00IecTBa, MOHUMAaHUEM MAaTeMAaTHYEeCKOW HayKHU Kak cephl YEITOBEUECKOM
JEATENbHOCTH, TANIOB €€ Pa3BUTHS U 3HAYUMOCTH JIJI Pa3BUTHUS LIUBUIN3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKM W MaT€MaTHYE€CKOW KyJIbTypOM Kak
CPEICTBOM IIO3HAHUS MHpPA, OBJAAECHHEM IMPOCTEUIIMMH  HaBBIKAMH
VCCIIEIOBATEIILCKOW 1€ TEIIbHOCTH;

6) pusuueckoe BocnuTanue, GopmMupoBaHe KyJbTYPbI 310POBbS U
IMOIMOHAJIBHOIO 0JIATOTOJYYHA:

TOTOBHOCTBHIO IPUMEHATh MATEMAaTUUYECKUE 3HAHNS B HHTEPECAX CBOETO
3I0POBBS, BEIEHUS 370pOBOTO oOOpa3a JKW3HU (3MI0POBOE TMHTAHHUE,
cOQTaHCHPOBAHHBIA PEKUM 3aHITHH U OTIbIXa, peErylsipHas (uandeckas
aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA pedIEKCHH, MPU3HAHUEM CBOETO
mpaBa Ha OMHUOKY U TAKOTO K€ TpaBa APYyroro 4eloBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIMTAHUE:

OpPUEHTAlMEN HA NPUMEHCHUE MATEMaTHYECKUX 3HAHUWA [JI PELICHUS
3a/1a4 B 00J1aCTU COXPAHHOCTU OKPYKAIOIIEH cpelibl, IIIaHUPOBAHUS TOCTYIIKOB



Y OIICHKU WX BO3MOXKHBIX MTOCIIEICTBHH I OKPYIKAIOIICH Cpe/bl, 0CO3HAHUEM
T100aThbHOTO XapaKTepa HKOJIOTHIECKHUX MTPOOIIEM U IyTeH X PEIICHHS;

8) amamramuss K M3MEHSIIOINUMCH YCJOBHSIM COUHUAJILHON W
NMPUPOAHON Cpeabl:

TOTOBHOCTHIO K JICHCTBUSAM B YCJIOBUSX HEOMPEAEIEHHOCTH, TOBHITIICHUIO
YPOBHSI CBOCHM KOMIIETEGHTHOCTH Yepe3 MPAKTUYECKYI0 JCSTEIhbHOCTh, B TOM
YUCJI€ yMEHUE YYUThCA Yy JAPYTHX JIIOIeH, mpuoOpeTaTh B COBMECTHOU
NeSATEeILHOCTH HOBBIC 3HAHUS, HABBIKA W KOMIIETCHIIH U3 OTIBITA JPYTUX;

HEOOXOJIMMOCTBI0O B (OPMHpPOBAHUM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyIUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTaX U SABICHHUSIX, B TOM
YUCJIe€ paHee HEW3BECTHBIX, OCO3HABaTh JACPUIIUTHI COOCTBEHHBIX 3HAHWN U
KOMIICTEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CUTYAIIHIO KaK BBI30B, TPEOYIONTUH KOHTPMED, KOPPEKTUPOBATH
IPUHUMaEMBbIe PEIICHUS U ICUCTBUS, POPMYIUPOBATh U OLICHUBATh PUCKHU U
MIOCJICACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbI
Ilo3HaBaTebHBbIC YHUBEPCAIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble j1ornyeckue 1eicTBUs:

0  BBISIBIATH u XapakTepu30BaTh CYIIECTBEHHBIE MPU3HAKH
MaTEMaTUYECKUX 00BEKTOB, MOHATHH, OTHOIICHUN MEXTy TTOHATUSIMU,
dbopMyTupOBaTh ONpEEICHNS TOHSITHH, YCTaHABIUBATH CYIIIECTBCHHBIN
MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUSA i1 OOOOIICHWS W CpaBHEHUS,
KPUTEPUH MPOBOJIMMOTO aHAJIN3a;

0  BOCIPUHHUMATH, (OPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHUS:
YTBEPJIUTEIIbHBIE W OTpPUIlATEIbHBIE, €IMHUYHBIE, YacTHbIE U oO0lIue,
YCJIOBHBIE;

0 BBISIBIATH MaTeMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
MpOoTHBOpeYHss B (akTax, JAaHHBIX, HAONIONCHUSX W YTBEPKICHUSX,
npeayiaratb ~ KpUTEPUU IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEY U,

0 JeNaTh BBIBOJABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUCHUH 10 aHAJIOTHH;

0 pa3dbupaTh JOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM (MPSIMbIE U
OT  NOPOTHUBHOIO),  MPOBOJAUTH  CAMOCTOSITEILHO  HECJIOKHbBIC
JI0KA3aTeIbCTBA MATEMAaTHYECKUX (PaKTOB, BRICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTL TPUMEPHl W KOHTPHPHUMEPHI, OOOCHOBBHIBATH COOCTBEHHBIC
paccyxJIeHus;

0 BBIOMpATh CIIOCOO pelIeHHs YueOHOM 3aaun (CpaBHUBATH HECKOIBKO
BApUAHTOB pEIICHUs, BBIOUpATh HaMOOJEe MOAXOIAMUNA C YIETOM
CaMOCTOSITEJILHO BbIJICICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCKue 1eUCTBUA:

0 HMCHOJIb30BAaTh BOMPOCHI KAK UCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUS,
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOpEUHE, MNpolIemy,
CaMOCTOSITENIbHO YCTaHaBIUBaTh HCKOMOE M JaHHOe, (opMUpOBaTh
TUIIOTE3Y, apI'YMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

0 TOPOBOAUTH MO CAMOCTOATEIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
DKCIIEPUMEHT,  HEOONBIIOEC  HCCIEJOBAaHWE IO  YCTAHOBJICHUIO



0COOEHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEK]ly CO0OI;

CaMOCTOSITENIbHO  (hOPMYJIMPOBaTh  OOOOINCHHUS W BBIBOJABI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOMIOMCHHS, HWCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH TIOJIYYEHHBIX PE3YJIFTATOB, BRIBOJAOB M 0000IICHMIA;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh
MIPEATIONOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmei:

I

I

BBISIBIISITh  HEJIOCTATOYHOCTh W HM30BITOYHOCTh HWH(OpMalUM, JTaHHBIX,
HEOOXOAUMBIX ISl pEIICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(OPMAITUIO PA3IUYHBIX BUIOB U (DOPM IIPEICTABICHHS;

BEIOWpATh (OpPMYy TPEACTABICHUS HHPOPMAIMM W WLIIOCTPUPOBATH
pemiaemMble 3aJa4d CXE€MaMH, JAuarpaMMaMH, WHOM TrpauKod U HX
KOMOMHAIUSIMH;

OIICHUBATh HAJEKHOCTh HHGOPMAITUH TI0O KPUTEPUSIM, TIPEII0KESHHBIM
yuuTesIeM Wiu chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIE Y4eOHbIe 1eHCTBHSA:

I

BOCIIpUHUMATh © (GOPMYJIUPOBATh CYXKJICHHUS B COOTBETCTBHH C
YCJIOBHSIMU U TESIMU OOIIEHNS, ICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO
TOUYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHUS TI0
XOJly peIIeHus 3aa49i, KOMMEHTHUPOBATH MMOJTYyUYCHHBIN PE3yIIbTaT;

B XOA€ OOCYXIEHHUS 3a/laBaTh BOIPOCHI TO CYIIECTBY OOCYXIaeMOM
TEMBI, POOJIEMBI, pelIaeMOy 3a/1a4¥, BEICKA3bIBATh UJICU, HAIICJICHHBIC

Ha TIOWCK pEMICHUsS, COIMOCTABISATh CBOM CYXJICHHS C CYXICHUSIMH
JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYXHWBATh pa3IMdde M CXOJCTBO
NMO3UIIUA, B KOppeKTHOU ¢opme (HopmMymIupoBaTh pa3HOTIACHUS, CBOH
BO3PAXKCHUS;

MPEACTABIATh  PE3yJNbTAaThl  PEHICHWS  3aJadd,  OKCIIEPUMEHTA,
UCCJICIOBAaHMS, TIPOEKTa, CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUST ¢ Y4Y€TOM 3a7ad MpPE3CHTAIlMd W  OCOOCHHOCTEH
ayJIUTOPHH;

MOHMMATh W  HUCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIWBHUIYaJbHOW pabOThl TMPU PEIMIEHWH Y4YEeOHBIX MaTEeMaTUYECKHUX
3ajad;

OpUHUMATh  IeJIb  COBMECTHOM  JIEATENIbHOCTH,  IUIAHUPOBATh
OpraHW3aIMIi0 COBMECTHOW palOThI, paclpeAeisTh BUIbI PadoT,
JIOTOBAPUBATHCSI, 0OCYKIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHUSI HECKOJIBbKHUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CyX)aeHus, OOMEH
MHEHHSIMU, MO3TOBBIE INTYpPMBI W JpPYTHE), BBHINOJHATH CBOI YacTh
paboThl W KOOPIAMHHPOBATH CBOW JIEUCTBHS C JAPYTHMH YJICHAMHU
KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIHI MPOAYKT IO
KpUTepusM, chopMyTUpOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA

Camoopranu3amnus:

I

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH, aITOPUTM pELICHUs 3a/1a4u (MU ero
4acTh), BEIOUPATh CIIOCO0 PElIeHUs ¢ YYETOM UMEIOIIUXCSI PECYPCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ y4€TOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, SMOIHOHAJIbHBI MHTEJJIEKT:

0 BIaAETh crnocobaMu CaMOMNPOBEPKH, CAMOKOHTPOJS Tpolecca M|
pe3yabpTara peleHuss MaTeMaTHIeCKOU 3a1a4u;

0 NOpeaBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpU DPELICHUU
3a1a4¥, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OINOOK, BHIBIEHHBIX TPYIHOCTEH;

0 OLIEHMBATH COOTBETCTBUE PE3yJIbTATa ACATEIBHOCTH ITOCTABICHHOMN LEIN
U YCIOBUAM, OOBSCHATH NPUYUHBI JOCTHKCHHS WIM HEIOCTHKCHHUS
1[eJI1, HAaXOAUTh OUINOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 kJjacce OOydarolIUCS TMONYYUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh U3y4Y€HHBIE T€OMETPUYECKUE (QUTYPBI, ONPENENATh HUX
B3aMMHOE PACIIOJIOKEHHE, N300pakaTh TeOMETPUIECKUE (DUTYPHI, BHITIOTHSTH
YEpPTEKU MO YCIOBUIO 3adadd. V3MepsaTh JWMHENHBIE W YIVIOBBIE BEJIUYHHBI.
Pematp 3a1aun Ha BEIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jllenatp TpyOyrO OIEHKY JHHEHHBIX M YIJIOBBIX BEIWYHH MPEIMETOB B
peanbHOM KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3nmnuate pazMepsl 3TUX
00BEKTOB MO MOPSAKY BETUYHHBI.

CTpouTh YepTEXKHU K TEOMETPUUECKUM 3a]a4aM.

[Tonmp30BaThCs NpU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BaTh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOIHLHUKOB MPU PEIICHUH 3a7a4.

[IpoBoaUTH JIOTUYECKUE paccykIeHus c HCIOJIb30BAaHUEM
FEOMETPUYECKUX TEOPEM.

[Tonmp30BaThCS NpU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, IPOBEAEHHOW K THUIOTEHY3€ NPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PEIIEHUHN T€OMETPUUECKUX 3a]1a4.

Onpenensith MapajuieNbHOCTh MOPSIMBIX C TOMOIIBIO YITIOB, KOTOPBIE
obOpasyet ¢ HuMU cekymas. OnpeaensaTh mapauieIbHOCTh TPSMBIX C TIOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSMOU 0 TOYEK APYTOU MPSMOI.

Pemiars 3aaun Ha kieT4aroit Oymare.

[TpoBOIUTH BHIYUCICHUS U HAXOUTh YUCIIOBBIC U OYKBEHHBIC 3HAYCHUS
YIJIOB B TE€OMETPUYECKHX 3aJadyax C HCHOJb30BAHUEM CYMMBI YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOICTB YIJIOB, OOpa30BaHHBIX MIPHU
MEePECEUCHHH IBYX MapaJICIbHbBIX IPSIMBIX CEKyllIel. Pemars npakruueckue
3a7]a41 HA HAXO0KJCHUE YTIIOB.

Bnagere noHsTHEM r€OMETPUYECKOTO MECTA TOUEK. YMETH OMPEAECIIATh
OWCCeKTPUCY yIiia W CEPEeNUHHBIA TMEPIEeHIUKYIAp K OTPEe3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

@opMynUpPOBATH ONPEACICHUS OKPYKHOCTH U KPyTa, XOP/Ibl U THAMETPA
OKPY’KHOCTH, ITOJIb30BaThCS UX CBOMCTBAMH. YMETh IIPUMEHATH 3T CBOMCTBA
IIPU PELICHUH 3a]1a4.

Bnaners noHsATHEM OMUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxouTh €€ 1eHTp. [loap30BaThes akTamMu O TOM, 4TO OUCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IMEPECEKAOTCI B OJHOW TOYKE, MU O TOM, YTO CEpPEIHHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCA B OTHOM TOUKE.



Bnaners nonsitneM KacareibHOM K OKPYKHOCTH, ITOJIb30BaThCS TEOPEMOM
0 NEpPHEeHIUKYISPHOCTH KacaTeIbHOM M paauyca, NPOBEIEHHOIO K TOYKE
KacaHMsl.

[Tonb30oBaTbcd  OPOCTEUIIMMH  T€OMETPUYECKMMHU  HEPABEHCTBAMU,
NOHUMATh UX MPAKTUYECKUNA CMBICI.

[TpoBOINUTH OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHHUSI C TIOMOIIBIO HUPKYJIS
Y JIMHEUKH.

K xonmy oOyuenus B 8 kiacce oOydaromUiCs TONXYYUT CIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUJbBl YETBHIPEXYTOJBHHUKOB, WX 3JIEMEHTHI,
MI0JIB30BATHCS X CBOMCTBAMH IIPU PELICHUH T€OMETPUYECKUX 3aad.

[TpuMeHsATh CBOKCTBA TOUKH ITEPECEUEHUSI MEIMAH TPEYTOJIbHUKA (LIEHTpa
Macc) B pEILICHUH 3a]1ay.

Bragers mnoHATHEM CpeoHEW JMHUM TPEYTOJbHUKA M TpAIELHH,
IPUMEHSATH UX CBOMCTBA TP PEIIEHUN F€OMETpUUYECKHX 3a1a4. [Tobp30BaTeCs
Teopemont Pasneca U TEOPEMOU O MPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHATH UX
JUISL peLIEHUS MPAKTUYECKUX 3a/1a4.

[IpumensTh  OpU3HAKKM  TONOOHMS  TPEYTrOJIBHUKOB B PEIICHUU
FEOMETPUYECKHUX 3a/a4.

[Tonb3oBatbes Teopemoii Iludaropa ans permieHuss Te€OMETPUUECKUX U
npakThyeckux 3agad. CTpOUTh MAaTeMaTHYeCKyl MOJEIb B IMPAKTHYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JIeJaTh YEpTEX U HAXOAUTh COOTBETCTBYIOLINE
JUTUHBI.

Biagere nNOHATHSMH CHHYcCAa, KOCMHYyCa M TaHI€HCa OCTpOro yria
OpSIMOYTOJIBHOTO TpeyroyibHUKa. llomb30BaTbCs HTUMU NOHATUAMH IS
pELIeHUS TPAKTUYECKHX 3a/1a4.

Boruncnare  (pa3nuyHbIMH - coco0amH) IUIOLIaAb TPEYToJibHUKA U
IUIOIIAId ~ MHOTOYTOJBHBIX  Quryp  (mone3ysick, TA€  HEOOXOAMMO,
KaJIbKYJIATOPOM). [IpMEHSATh MOTyYeHHbIE YMEHHS B IPAKTUYECKHX 3a/1a4ax.

BitageTs NOHATUSMH BOMCAHHOTO U LIEHTPAJIBHOIO yIJla, UCIOJIb30BATh
TEOpPEMBl O BIIMCAHHBIX YyIJIaX, yIJax MEXIy XOopJAaMu (CEKyIIMMH) W YyIJIe
MEXAy KacaTeJbHOW U XOpJ0il IPpH pEHIEHUH T€OMETPUYECKHX 3a/1a4.

Bragerp 1MOHSATHEM  ONMCAaHHOIO  YETBHIPEXYTOJIBHMKA, MPHUMEHSTh
CBOMCTBa ONIMCAHHOI'O YETHIPEXYTOJIbHUKA [IPU PELICHUH 3aa4.

[IpuMeHATH MOTy4YEHHbIE 3HAHHSI HAa IPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJENN Ul 3aJa4 pEeajbHOM XU3HH U IPOBOAUTH COOTBETCTBYIOLIUE
BBIUMCIICHUSI C MPUMEHEHHUEM TMOJ00MS W TPUTOHOMETPUHU (IOJIB3YACH, THE
HEO00XO0AUMO, KaJIbKYJISITOPOM).

K xoniy oOyuenuss B 9 kiacce OOyyarolIUiCS TMONYYUT CIETYIOIINE
IPEAMETHBIE PE3YIIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOILBIO PA3JIMYHBIE JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELICHHE
NPSIMOYTOJIBHBIX TPEYTrOJAbHUKOBY»). HaxoauTe (C MOMOIIBIO KaJbKYJSTOpA)
JUIMHBI U yTJbI 111 HETAOJIMYHBIX 3HAYEHU .

[Tosb30BaThCS bopmynamu MIPUBEAECHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM I HAXOXJEHUS COOTHOLICHUN MEXIy
TPUTOHOMETPUYECKUMH BEJIMYNHAMH.

Hcrnonb30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISl HAaXOXJICHHS
pa3IUYHBIX  3JIEMEHTOB  TPEYrOJIbHUKA  («PELIEHUE  TPEYTOJbHHUKOBY),
IPUMEHSATH UX IPH PELIEHUU T€OMETPUUYECKHX 3a]1a4.



Brnagerp mossTHSAMH TpeoOpa3oBaHMs MOA00US, COOTBETCTBEHHBIX
JIEeMEHTOB  MoAoOHbIX  ¢uryp. Ilonmp3oBarbcsi  cBoiicTBaMU  MOJ00MS
IPOU3BOJBHBIX QUTYDP, YMETh BBIUYUCISTH JUIMHBI M HAXOJIUTD YIIIbl y MOAOOHBIX
¢uryp. IlpumeHsTh cBOWCTBa MOAOOWMS B TPAKTUYECKHUX 3a7adax. YMETh
IPUBOAUTH MPUMEPHI NOJTOOHBIX (PUTYpP B OKPYKAIOLEM MUPE.

[lonp30BaTbCa TEOpEMaMH O TIPOU3BEICHUM OTPE3KOB XOpA, O
IIPOM3BEACHNUN OTPE3KOB CEKYIIUX, O KBaApaTe KacaTelIbHOM.

[Tonb30BaTbCa BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUNA U (HU3NUECKUNA
CMBICT, TPHUMEHSTh HMX B PEIICHHH TEOMETPUUYECKUX U (U3MYECKHX 3a]ad.
[IpuMeHATh CKAJIApPHOE MPOU3BENCHUE BEKTOPOB I HAXOXIAEHUS JIMH U
YTJI0B.

[Tosnb30BaThCAd METOJOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
pELICHUN T€OMETPUUECKUX U IIPAKTUYECKUX 3a]1a4.

BiiageTs noHATUSAMH PAaBUJIBHOIO MHOTOYTOJIBHHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH U PaJMaHHON MEpHI yIiia, YMETh BBIYUCIISTH IIOIIA/1b
Kpyra u ero yacted. [IpuMeHATh IONy4YEHHbIE yMEHUS B MPAKTHYECKUX
3ajadax.

Haxoaute ocu (W11 HEHTPBI) CHMMETPUH PUTYD, TPUMEHSTH IBUKEHUS
IJIOCKOCTH B MPOCTEHIINX CITydasiX.

[IpuMeHATH MOTy4YEHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJENIN Ul 3aJa4 peajbHOM XU3HHU U IPOBOAUTH COOTBETCTBYIOLIUE
BBIUMCIICHUSI C MPUMEHEHHUEM IMOJ00MS W TPUTOHOMETPUYECKUX (yHKUIUN
(moJIB3yYSICh, TI€ HEOOXOUMO, KATBKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue KosmuecTBo yacos
e a3J1eJ10B U TeM K I duex
o/ | P Beero OHTPOJIbHBIE PaKTHYeCKHe obpa3
NPOrpamMMbI padoTbl padoThbI
IIpocreiimme
reoMeTpHUIecKue
q)HFYpLI U UX Bubm
1 CBOMCTBA. 14
https:/
N3smepenue
Te€OMETPHUECKUX
BEJINYMH
2 TpeyronbHUKHN 22 1 f::iﬂ/l
[TapannensHble
3 npsiMble, CyMMa 14 1 bubm
p Y https:/
YTJIOB TPEYTOJIbHHUKA
OKpy’>KHOCTb U KpYT.
bubm
4 I'eomerpuueckue 14 1
https:/
HOCTPOCHHUS
[ToBTOpenue, bubm
5 . 4 1
000011IeHNEe 3HAHUI https:/
OBUIEE KOJIMYECTBO
YACOB I10 68 4 0

I[TPOTPAMME




8 KUIACC

Ne HanMeHoBaHME KoaudecTBO yacosB
n/ pa3ejioB U TeM KonTpoabHubie IIpakTnyeckue Jae
Bcero oop:
n NnporpamMmel padoTsI padoThI
1 YeThIpEXyroabHUKH 12 bu
https
Teopema Paneca u
Teopema o
2 HpOI:'IOpI_II/IOHaJIBHBIX 15 bu6
https
OTpe3Kax, MoJOOHbIE
TPEYTOJIbHUKHU
[Imomane. Haxoxnenue
niomanen
3 TPEYTOJIbHUKOB U bub
MHOTOYTOJBHBIX QUTYD. 14 https
[Tnomanu momoOHBIX
¢uryp
4 Teopema ITucdaropa u 10 bu6
Hayajia TPUrOHOMETPUHU https
5 VYTIIBI B OKPY)KHOCTH. 13 bub6
Briucannbie u https
ONMCaHHBbIE
YEThIPEXYTOJbHUKHU.
Kacarenbnble k
okpy>kHOCTH. KacaHue




OKpY>KHOCTEH

[loBTOpEHME, bub
. 4

0000111eHNe 3HAHU I http:
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME




9 KUIIACC

No HauMeHOBaHUE KoauuecTBO 4acoB 3
JIEK
n/ pas3aenioB u TeM Konrpoubnsbie IIpakTnyeckue ,
Bcero o0pa:
1| MporpaMMbI padoThI padoThI
Tpuronomerpus.

| Teopembl KOCUHYCOB 16 bubn
Y CUHYCOB. Pemenue https:,
TPEYTOJIbHUKOB
[TpeoGpa3oBanue
noz00us.

bubr
2 Mertpuueckue 10
https:,
COOTHOUIEHUS B
OKPY>KHOCTH
bubr
3 Bexropsl 12
https:
JlekapTOBBI
P bubx
4 KOOpAUHATHI Ha 9
https:,
MJIOCKOCTH
[IpaBuibHBIE
MHOT'OYTOJIbHUKH.

5 JInHa OKpYyXHOCTH U g bubn
ILIOLIAab Kpyra. https:/
Brruucienue
Iomanen

6 JIBroKeHUs 6 bubn




IJIOCKOCTH https:/
IToBTOpEHME,
0000111eHNE, Bubn
CHCTEMAaTU3alus ! https:,
3HAHUU

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI' PAMME







INHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne KosnvecTBO 4acoB
Jlara
o/ Tema ypoxa Beero KoHnTpoJabHbIe IIpakTHYeckue ——
I padoThI padoThI
[Ipocreiimne
1 T€OMETPUYECKHUE 1
00BEKTHI
) MHOroyronpHUK,
JoMaHast I
3 CMmexHble U
BEPTUKAJIbHBIC YTIIBI !
4 CwmexHble U
BEPTUKAJIbHBIE YTIIbI !
5 CmexHbIe U
BEPTUKAJIbHBIC YTJIbI !
6 CMexHbIe 1
BEPTUKAIBHBIC YTIIBI I
7 CMmexHbIe 1
BEPTUKAJIbHBIC YTIIBI !
g CMmexHble 1
BEPTUKAJIbHBIE YTIIBI !
9 H3mepeHne TMHENHBIX 1

W YITIOBBIX BCJIMYHMH,




BBIYMCIICHUE OTPE3KOB
U yTJI0B

10

N3Mmepenne JIMHENHBIX
Y yTJIOBBIX BEJTUYUH,
BBIYHUCIICHHE OTPE3KOB
Y yTJI0B

11

N3mepenne MTMHEUHBIX
Y yTJIOBBIX BEJIMYMH,
BBIUHCJIEHHE OTPE3KOB
U yTJI0B

12

H3mepeHne TMHENHBIX
Y YTJIOBBIX BEJIMYMH,
BBIYMCIIEHUE OTPE3KOB
U yIJIOB

13

[lepumetp u maomaab
¢buryp, cocTaBIeHHBIX
U3 MPSMOYTOJIHHUKOB

14

[TepumeTp u momaab
(buryp, COCTaBJICHHBIX
U3 MPSIMOYTOJIBLHUKOB

15

ITonsiTe 0 paBHBIX
TPEYroJbHUKAX U
MepBUYHBIE
MIpPeJICTaBICHUSI O
paBHBIX puUrypax

16

Tpu npusnaka
paBeHCTBa




TPEYTroJbHUKOB

17

Tpu npusnaka
paBeHCTBa
TPEYTOJIbHUKOB

18

Tpu npusnaka
paBeHCTBA
TPEYTrOJIbHUKOB

19

Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

20

Tpu npusHaka
paBeHCTBa
TPEYroJIbHUKOB

21

Tpu npusHaka
paBeHCTBa
TPEYTOJILHUKOB

22

IIpu3naku paBeHCcTBa
MIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

23

IIpu3Haku paBeHCTBa
IIPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

24

CBoMCTBO MeIUaHBI
MPSIMOYTOJIBHOTO
TPEyTroJIbHUKA,
MIPOBEIEHHOM K




TUIIOTEHY3€

25

CBoIiCTBO MeIHaHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM K
THIIOTEHY3¢e

26

PaBHOOenpeHHbIE U
pPaBHOCTOPOHHHUE
TPEYrOJIbHUKU

27

[Ipu3naku u cBOMCTBA
paBHOOEAPEHHOTO
TpEYroJIbHUKA

28

[IpusHaku 1 cBoiicTBa
paBHOOEAPEHHOTO
TpEeyroJbHUKa

29

[Ipu3Haky u cBoMCTBa
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA

30

Hepasencrsa B
reoMeTpuu

31

Hepasencrsa B
rEOMETPUU

32

Hepasencrsa B
reoOMETPUU

33

HepaBenctsa B
reoMeTpun




34

[IpssMOyTOJIBHBIN
TPEYTOJIBHUK C YTIIOM
B 30°

35

IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

36

KonrtpomnsHas pabora
10 TeMe
"TpeyronbHuku"

37

[TapannensHbie
MpsIMbIE, X CBOMCTBA

38

[TsTeIil mOCTYyNAT
EBxnnna

39

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OOHOCTOPOHHUC YTIJIBI,
o0Opa3oBaHHbIE MPU
nepecedyeHnt
apauIeIbHbIX
MPSAMBIX CEKYIIIEeH

40

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OOHOCTOPOHHUC YTIJIBI,
o0Opa3oBaHHbIE NPU
IIEPECCYCHUH
apauIeIbHbIX
MPSAMBIX CEKYIIIEeH




41

Hakpecr nexammue,
COOTBETCTBCHHBIC U
OOHOCTOPOHHUC YTIJIBI,
o0Opa3oBaHHbIE NPU
NepeceyeHnt
ImapauIeIbHBIX
MPSAMBIX CEKYIIIEH

42

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJJHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE NPU
HepeceyeHn!
HapajIeNIbHbIX
MPSAMBIX CEKYILEH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OOHOCTOPOHHUC YIJIEbI,
o0Opa3oBaHHbIE NPU
nepecedyeHnu
rapauieIbHbIX
MPSAMBIX CEKYIIEeH

44

[Ipu3nax
MapaieIbHOCTH
MPSAMBIX YEPE3
PaBEHCTBO
pacCTOSHUM OT TOYEK
OJTHOM MPsIMOM 110




BTOPOU MPSAMOMI

45

IIpusnak
MapajuIeIbHOCTH
IIPSIMBIX Yepe3
PaBEHCTBO
pacCTOSAHUM OT TOUYEK
OJITHOM MpPsIMOM 10
BTOPOU NPSIMOH

46

Cymma yrinos
TPEYroJbHUKa

47

Cymma yrinos
TPEyToJbHUKA

48

Buemnue yrisl
TpEeyrojbHUKa

49

Bremnue yrisl
TPEYTOJIbHUKA

50

KonTponbHas padota
0 TeMe
"[TapamiensHbie
npsiMbIe, CyMMa yTJIOB
TpeyrojabHuKa"

51

OKpy>XHOCTb, XOP/IbI
U IHaMETp, UX
CBONCTBA

52

KacarenpHas
OKPYKHOCTH




53

OKpY>KHOCTb,
BITMCAHHAS B YTOJ

54

OKpY>KHOCTb,
BITMCAHHAS B YTOJI

55

ITonstue o I'MT,
IIPUMEHEHNUE B
3ajJadax

56

Iloustue o I'MT,
MIPUMEHEHHUE B
3a7a4ax

57

buccekrpuca u
CepEeIMHHBIN
MEePIEHINKYIISP KakK
rCOMETPUUYECKUE
MECTa TOYEK

58

OKpyKHOCTB,
OIMCaHHAs OKOJIO
TpEeyrojbHUKa

59

OKpY>KHOCTb,
OIMCAaHHAas OKOJIO
TPEyTOJIbHUKA

60

OKpyY>KHOCTb,
BITMCaHHAs B
TPEYTOJILHUK

61

OKpY»KHOCTb,
BIIMCAHHAs B




TPEYTOJIBHUK

62

[Ipocreiimue 3anaun
Ha MOCTPOEHUE

63

[Ipocrenimme 3anaumn
Ha MOCTPOEHUE

64

KontponpHas padota
1o TeMe "OKpYKHOCTh
U KPYT.
I'eomerpuueckue
nocrpoeHus"

65

[ToBTOpEHUE N
0000111eHNE 3HAHUNA
OCHOBHBIX OHATUN U
METOJI0B Kypca 7
KJjlacca

66

Hrorosas
KOHTpOJIbHas paboTa

67

IToBTOpEHUE K
000011ICHIE 3HAHUI
OCHOBHBIX TTOHITHH U
METOJ0B Kypca 7
Kjacca

68

IToBTOpEHue
0000111eH1E 3HAHUI
OCHOBHBIX ITOHITHI U
METOJ0B Kypca 7




KJ1acca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




8 KUIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IpakTnyeckue
padoThbI

Jlara
U3ydeHus

[Tapannenorpamm, ero
MIPU3HAKU U CBOMCTBA

[Tapamnenorpamm, ero
IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
MPU3HAKU U CBOMCTBA

Yacrtasle cinyyan
1apajuIeJIorpaMMoB
(MpsIMOYTOJBHUK, POMO,
KBaJipar), X MpU3HAKU U
CBOMCTBA

Yacrusle ciiyyan
1apajuIeJIorpaMMOB
(IpsIMOYTOJIBHUK, POMO,
KBaJpar), UX NpU3HAKU U
CBOMCTBA

YacTHbIe cilydan




HapaIeIorpaMMoB
(MpsAMOYTOJIBHUK, POMO,
KBaJlpar), X NpU3HAKU U

CBOMCTBA

7 Tpaneuus

g PaBHoOokast u
IPSIMOYTOJIbHASI TPaleluK

9 PaBHOOOKast 1
HPSAMOYTOJIbHAs Tpanenuu

10 | Meron ynBoeHHUS MeIUaHBI

11 IlenTpanbHas cuMMeTpus

12 KonTponbhas pabota 1no
teme "YeTblpEXyroabHUKN"
Teopema ®aneca u

|3 | Teopemao
PONOPLMOHAIBHBIX
oTpe3Kax

14 Cpenusist nuHus




TPEyToJbHUKA

Cpennsist auHus

15
TpPEyroJbHUKA

16 Tpaneuus, e€ cpennss
JIMHUS

17 Tpaneuus, e€ cpenHss
JIUHUS

18 [IponopuuoHnanbHbIe
OTpPE3KHU

19 IIponopumonanbHbIE
OTpE3KH

€HTp Macc B

20 | Hemt
TPEYrOJIbHUKE

21 [TomoGHBIE TPEYTONHHUKH

” Tpu npuzHaka nogpoous
TPEYrOJIbHUKOB

7 Tpu npusHaka nogoodus

TPEYTrOJbHUKOB




24

Tpu npuszHaka mogoous
TPEYTOJIHLHUKOB

25

Tpu npuzHaka nogoous
TPEYrOJIbHUKOB

26

[Ipumenenue mogoOus npu
PELICHUH TPAKTUICCKUX
3aja4y

27

KonTponbhas pabota no
teme "[lonobubIe
TPEyTrOJbHUKH"

28

CBoiicTBa miomnaaei
TCOMETPUUYECKUX (HUTYD

29

DopMyIbl A TUIOIAIN
TPEyTroJIbHUKA,
napajuiesiorpaMMa

30

dopMyITbI IS TUTOIIAIN
TPEYTOJIbHUKA,
napauiesorpaMmma

31

dopMyInbl A1 TUIOMIAIN
TPeyrojbHUKa,
napajuieJorpaMMa




@opMyIbI AJIs TUIOIA A

32 TPEYTOJIbHUKA,
napajuiesorpaMmma
DopMyITBl AJTS TUTOIIA TN

33 | TpeyroiabHHKAa,
napajuiesorpaMmma

34 Brraucnenue miromajaei
CIIOKHBIX (puUryp

15 [Tnomanu ¢uryp Ha
KJIeT4aToi Oymare

36 ITnomanu moxo0HbBIX
¢puryp

37 ITnomanu mogo0HbBIX
¢uryp

18 3amaun ¢ MPaKTHUYECKUM
CoZiepKaHUEM

39 3aga4u ¢ IPaKTHYECKUM
coJiepKaHUuEM
Pemenue 3amau ¢

40 IIOMOIIIBIO METOIA
BCIIOMOTaT€eIbLHON
IUIOIIA U

41 KoHnTtponbHas padota mo




teme "IImomans"

42

Teopema [Iudaropa u eé
IIPUMEHEHHUE

43

Teopema ITudaropa u eé
pUMEHEHHE

44

Teopema [Mudaropa u eé
[IPUMEHEHUE

45

Teopema I[Tudaropa u eé
IIPUMEHEHUE

46

Teopema I[ludaropa u eé
[IPUMEHEHUE

47

Omnpenenenue
TPUTOHOMETPUUYECKHIX
(byHKUIMH oCcTpOro yria
IPSMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUYECKHE
COOTHOIICHHS B
PSIMOYTOJIBHOM
TPEYTOIBLHUKE

48

OcHoBHOE
TPUTOHOMETPHUYECKOE
TOXKIECTBO




49

OcHOBHOE
TPUTOHOMETPHUYECKOE
TOXKIECTBO

50

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKIECTBO

51

KonrpomnbHas padora no
teme "Teopema [Tudaropa
Y Hayaja TPUrOHOMETpUH"

52

Bnucanusie u
LEHTpaJIbHBIE YIJIbI, YTOJI
MEXIy KacaTeJlbHOU U
Xopaou

53

Brmcanneie u
LEHTPAJIbHBIC YIJIbI, YTOJ
MEXK]ly KacaTeJbHOU U
Xopaou

54

Bnoucannsie n
LEHTPAJIbHBIC YIJIbI, YTOJ
MEXK]ly KacaTeJIbHON U
XOpaou

55

VYribel MeXay XopAaamu U
CEeKyLIUMU

56

Vil MeXAy XOopAamMu U
CEeKyLIUMU

57

BnucanHble 1 onIMCaHHBIS




YETBIPEXYTOJBHUKH, UX
IIPU3HAKU U CBOMCTBA

58

Bnucannblie 1 onucaHHbIE
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

59

Bnucanublie 1 onucaHHbIE
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

60

[IpumeneHne CBOKCTB
BIMCAHHBIX U ONMCAHHBIX
YEeTHIPEXYTOJIBHUKOB IIPH
PELIEHNH T€OMETPUUECKUX
3a1a4

61

[IpumeHeHue cBOMCTB
BIIMCAHHBIX M OMUCAHHBIX
YeThIPEXYTOILHUKOB MIPH
pEIIeHNN TeOMETPUUYECKUX
3a1a4y

62

B3anmHoe pacnonoxenne
JIBYX OKPYKHOCTEH, 0011I1e
KacaTeJlbHbIe

63

Kacanue okpysxHocTeil

64

KonTponbHas pabota mo
Teme "YTibl B
OKpYyxkHOCTU. Brincanuslie u




ONMCAaHHbIE
YeThIPEXyTOJIbHUKN"

[ToBTOpEHKE OCHOBHBIX
65 IIOHATUN U METOJIOB KYpCOB
7 u 8 xi1accoB, 00001IEHNE

3HAHUH

IToBTOpEHNE OCHOBHBIX
66 MIOHATUN U METOJI0B KYpCOB
7 u 8 Ki1accoB, 00001IIEHE

3HAHUN

Hrorosast KOHTpOJIbHAS

67
pabora

[ToBTOpEHKHE OCHOBHBIX
MOHATUH U METOJOB KYpCOB

68
7 u 8 Ki1accoB, 0000IIEHIE

3HAHUH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




9 KUIIACC

Ne KosauyectBo yacos
Jlara
n | Tema ypoka KonTpoabHbie IIpakTH4eckue
Bcero U3Y4YCHUSA
/ padoThI padoThI
n
Omnpenenenue
TPUTOHOMETPHUECKUX
1 . . 1
¢yskuuit yrios ot 0° 1o
180°
2 DopMyJbl TPUBEICHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB |
6 Teopema cuHycOB 1
7 TeopeMa cuHycoOB 1
8 Teopema cuHycoB 1
9 HaxoxaeHue e CTOpOH 1

1 BCJIMYHUH YTJIOB




TPEYTrOJbHUKOB

10 Pemenne TpeyroibHUKOB

11 Pemenue TpeyrojibHUKOB

12 Pemienue TpeyroiabHUKOB

13 Pemenue TpeyroinbHUKOB
IIpakTnueckoe

14 IIPUMEHEHUE TEOPEM
CHUHYCOB M KOCHUHYCOB
IIpakTHueckoe

15 IIPUMEHEHHE TEOPEM
CHUHYCOB M KOCHUHYCOB
KonrpomnbHas padora mo

16 | Tteme "Pemenue
TPEYroJabHUKOB"

17 [TonsTHe o
npeoOpa3oBaHUU TOI00US

18 CoOTBETCTBEHHBIE

3JIEMEHTEI MOJOOHBIX




$uryp

19

CoOTBETCTBEHHBIE
3JIEMEHTHI TOT00HBIX

¢buryp

20

Teopema o mpou3BeneHUU
OTPE3KOB XOpI, TEOPEMA O
MPOU3BEAECHUH OTPE3KOB
CEKYILHUX, TEOpEMA O
KBaJpaTe KacarelabHOU

21

TeopeMa O ITPOU3BCACHUHA
OTPE3KOB XOpa, TCopEMa O
MMPOU3BCACHUN OTPE3KOB
CCKYyLIUX, TeOpEMa O
KBaapare KacaTeJIbHOMN

22

TeopeMa O ITPOU3BCACHUHA
OTPE3KOB XOpa, TeopEMa O
IMPOU3BCACHUN OTPE3KOB
CCKYIIUX, TeOpEMa O
KBaapare KacaTeJIbHOMN

23

[Ipumenenue TeopeM B
pEIIEHUU TeOMETPUUYECKUX
3amau

24

[IpumeneHune TeopeM B
pELIEHUN T€OMETPUIECKUX
3aj1a4

25

IIpumeneHune TeopeM B
pPELICHUU TE€OMETPUIECKUX




3aga4d

26

KonTponbsHas padbota 1o
teme "[IpeobpazoBanue
nono6usi. Metpuueckue
COOTHOIIICHUS B
OKpy>kHOCTH"

27

OrnpeneneHre BEKTOPOB.
PuU3NYECKUI U
FEOMETPUUYECKUI CMBICIT
BEKTOPOB

28

CnokeHre 1 BEIYUTAHHE
BCEKTOPOB, YMHOKCHHUC
BCKTOpA Ha YHCJIO

29

CnoxeHue ¥ BEIYUTAHHE
BCKTOPOB, YMHOXCHHC
BCKTOpa Ha YUCJIO

30

CrnokeHue U BbIYUTaHUEe
BEKTOPOB, YMHOXXEHHUE
BEKTOpa Ha YHCIIO

31

Pasnoxenue BekTopa no
JABYM HCKOJIJIMHCAPHBIM
BEKTOpaM

32

Koopaunarsl BekTopa

33

CKaJ’IHpHOC IMPOU3BCACHUC




BEKTOPOB, €r0 PUMEHEHNE
JUTSL HAXOXKACHUS JUIMH U
yIJIOB

CkaJsipHO€ IpOU3BEICHUE
BEKTOPOB, €TI0 IPUMEHEHUE

34
JUISL HAXOXACHUS JUIMH U
YIJIOB

35 Pemenue 3amau ¢
IIOMOIIbIO BEKTOPOB

36 Pemenue 3anay ¢
IIOMOUIBbIO BEKTOPOB

37 IIpuMeHeHne BEKTOPOB IJIs
pemeHus 3a1a4d GU3NKA

18 KonrpomnbHas padora mo
teme "BekTopsr”

39 JlexapToBbI KOOpAUHATEI
TOYEK Ha INIOCKOCTH

40 YpaBHeHue npsamoit

41 VYpaBHeHue npsaMoit

42 | VYpaBHEHUE OKPYKHOCTH




43

Koopaunarsl Touek
IIEPECEUEHHUS] OKPYKHOCTH
U IPSAMON

44

Meron KoopaAuHAT NpH
pELIEHNU T€OMETPUIECKIX
3a]a4, IPaKTUUECKUX 3a7a4

45

MeTton KkoopauHAT IpH
pELIEHNN T€OMETPUYECKUX
3aja4, MPaKTUUECKUX 3a]a4

46

MeTon KOOpAMHAT MpH
PEIICHIH TeOMETPHUIESCKUX
3aja4, TPaKTHUYECKUX 3a7a4

47

KonTponbhas pabota no
teme " JlekapToBbI
KOOpAMHATHI Ha
MII0CKOCTH"

48

[IpaBunbpHbBIE
MHOT'OyTOJIbHUKH,
BBIUMCJICHUE UX DJIEMEHTOB

49

Yucno wn. Inuna
OKPY>KHOCTH

50

Yucno wn. muHa
OKPY>XHOCTHA

51

JlnvHa 1yru OKpyKHOCTH




52

Panuannas mepa yrna

IInomane kpyra, cekropa,

53
CEerMeHTa

54 ITnomane kpyra, cekTopa,
CErMeHTa

55 [Tmomaae kpyra, cekropa,
CerMeHTa

56 ITonsiTve 0 NBUKEHUU
IJIOCKOCTH

57 [TapannensHsIi epeHoc,
IIOBOPOT

53 [TapaienbHbIil IEpEHOC,
IIOBOPOT

59 [TapannensHbIi IEpeHoC,
MIOBOPOT

60 [TapaienbHbIil IEpEHOC,
IIOBOPOT

61 [IprumeHeHne nBUXEHUN

IIpUu pCHICHUH 3a1a4




62

KonTponbHas pabota 1o
temaM "[IpaBunbHbIe
MHOTOYTOJIbHUKH.
Oxpy>XHOCTb. JIBHKEHUS
IJI0CKOCTH"

63

[ToBTOpenwue, 06001IIeHNE,
CHCTEeMaTH3alMs 3HAaHHUH.
N3mepenue
TCOMETPUUYCCKUX BEITUIHH.
TpeyronbHuKH

64

[ToBTOpenwue, 06001IIECHNE,
cHCTeMaTHu3arus 3HaHUH.
[TapannensHble U
MepHEHINKYIISIPHBIC
psIMbIE

65

[ToBTOpenwue, 06001IIEHNE,
cUCTeMaTu3alus 3HaHUM.
OKpY»HOCTb U KPYT.
I'eomerpuyeckue
MOCTPOEHUS. YTIIbI B
OKpPYKHOCTH

66

[ToBTOpenue, 06001IEHNE,
cHCTeMaTHu3aIus 3HaHUH.
BrrcanHble 1 OIIMCaHHBIE
OKpPY>KHOCTH
MHOTOYTOJTLHUKOB




Nrtorosas KOHTpoJIbHAS

67
pabora

68 [ToBTOpEHHME, 0000IICHHE,

CHCTeMaTH3alMs 3HaHUH

OBIIEE KOJIMYECTBO
YACOB II0 ITPOT'PAMME

68







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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