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HOACHUTEJBHASA 3AIINCKA

I'eomeTpusi Kak OJMH W3 OCHOBHBIX pa3JE€iOB IIKOJBHOM MaTEMaTHKH,
UMEIOLINI CBOEH 11€JIbI0 00ECIEUNTh U3yUEHUE CBOICTB U pa3MepoB QUryp, Ux
OTHOLIEHWM M B3aMMHOE pACIIOJIOKEHHE, ONUPACTCA Ha JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. L[EHHOCTh U3y4eHuss TEOMETPUH HA YPOBHE OCHOBHOTO
oOuiero o00pa3oBaHUs 3aKIOYaeTcs B TOM, 4YTO OOYyYaroIMMCs Yy4YuTCS
IPOBOJUTH JOKa3aTeIIbHbIC paccyKaeHus, CTPOUTH JIOTHUYECKHE
YMO3aKJIIOUCHHs, JOKa3blBaThb HCTUHHBIC  YTBEPKIEHUS U  CTPOMUTH
KOHTPOPHUMEPHI K JIOXKHBIM, IPOBOJIUTH PACCYXKIEHUS «OT MPOTHUBHOIOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, POPMYJIHPOBATH OOPATHBIE YTBEPKACHHUS.

BTopo#i 1enpl0 uU3yyeHHs T€OMETPUM SBIAETCS HUCIOJIB30BAHHUE €€ Kak
MHCTPYMEHTA IIPU PELICHUU KaK MaTeMAaTHUYECKHUX, TaK U MPAKTUYECKUX 3a/ad,
BCTpEYAIOIMXCSl B peanbHOW ku3HU. OOywaromuiica JODKEH HAyYUThCS
ONPENEIUTh T€OMETPUUECKYIO (PUTYpPY, ONMKCATh CIOBAMHU JaHHBIA YEPTEK WIH
PUCYHOK, HAWTH IUIOIIA[lb 3€MEJIBbHOIO YYacTKa, pacCyuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalenss wid TpeOdyeMble pa3Mmepbl Trapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIMHUSA B
W3ydeHHH TreomeTpuu. [Ipm pemeHun 3amad  MPAKTHYECKOIO XapakTepa
oOy4Jarouuiicss y4uTCs CTPOUTh MAaTE€MAaTUYECKHE MOJEIH  PealbHBIX
KU3HEHHBIX CUTYalWUW, IPOBOJUTH BBIYMCIIEHUS M OLICHMBAaTh aJCKBATHOCTH
IIOJIyYEHHOI'O pe3yJIbTara.

KpaitHe BakHO MOJUYEpPKUBATH CBS3M T'€OMETPUU C JAPYTUMHU y4e€OHBIMU
MpeaMeTaMy, MOTHBUPOBATH WCIIOJIb30BaTh ONPENEIICHUS] TE€OMETPHUUECKUX
Guryp U MHOHSTHI, AEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHHUI B
¢u3rke U TeXHUKE. DTU CBsI3W HambOoJjee SIPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyebnsiii kypc «['eoMeTpusi» BKIIOYAET CIEIYIOLUME OCHOBHBIE Pa3zeiibl
conepxkanusi: «['eomerpuueckue ¢urypel u HX cBoilcTBay, «W3mepenue
F€OMETPUYECKUX BEIUMYMH», «JleKapTOBbl KOOpAMHATBI HA IUIOCKOCTH,
«Bektopsy, «/[Bmkenus mmockocTuy, «lIpeodpazoBanus mogo0us».

Ha wuzyudenne yueOHoro kypca «I'eomerpus» orBomgutcsi 204 uvaca: B 7
Kjacce — 68 yacoB (2 yaca B Henenio), B 8 kiacce — 68 dacoB (2 ydaca B
Henelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

COILEPKXAHUE OBYUYEHUASA

7 KIIACC



Havanpuble nmonsatus reomerpuu. Todka, mpsMas, OTPE30K, JIyd. YTOIL
Bunaer yrinos. Beptukanbable u cMexHbIe yribl. buccekrpuca yria. Jlomanas,
MHOT'OYToJIbHUK. [lapayieasHOCTh U EPIIEHIUKYIPHOCTD IPSIMBIX.

Cummerpuunble  ¢Gurypbl. OCHOBHBIE CBOICTBA OCEBOM CHUMMETpPHHU.
IIpuMepsl CHMMETPUU B OKPYIKAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHUSI C OMOILBIO IUPKYJIS U JTUHEUKH. TpeyrojapHUK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTBA.

PaBHOOeApeHHBI W PaBHOCTOPOHHUHN TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa W TMpU3HAKU PABHOOEIPEHHOTO TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoncTBA W MNOpHU3HAKM IMApaulesbHBIX MHpsAMbIX. CymMma  yrios
TPEyrojabHUKa. BHEIIHNWE YITIbl TPEYTOJIbHUKA.

[IpssMOyrosibHBIN TpEyroJbHUK. CBOMCTBO MeAWaHbl IPSIMOYIOJIBHOTO
TPEYTrOJIbHUKA, NPOBEAEHHOM K  rumoreHy3e. [lpu3Haku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSIMOYronbHBIM TPEYrOJBHUK C YIJIOM B
30°.

HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOH, Teopema 0 00JIbIleM yriie U 00JIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTpuyeckoe MecTo TOYEK. buccekTpuca yrina W CEpeaUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb U Kpyr, XOpAa U JAuaMeTp, MX CBoicTBa. BzaummHoe
pacIlONOKEHUE OKPY)KHOCTM M mpsmou. KacarenpHas W cekymas K
OKpykHOCTH. OKpYyKHOCTb, BIMCaHHAas B Yroi. BrnucanHas W onuvcaHHas
OKPY’KHOCTH TPEYTOJIbHHKA.

8 KUIACC

YereipéxyronpHuku. IlapamienorpamMMm, ero mpU3HAKA U CBOMCTBA.
YacTHble cilydad napajuiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaapar), HUX
MPU3HAKKU U CBOMCTBA. Tpamerus, paBHOOOKas Tpamenus, €€ CBOWCTBA U
npusHaku. [IpsmoyrosbHas Tpanenus.

Meron yaBoenus meauansl. LlentpansHas cummerpus. Teopema Daneca n
TEOpEMA O MPOMOPUMUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[TogoGue TpeyrombHUKOB, KOdpduiueHT nomaodust. [lpusznaku momoobus
TpeyroiabHUKOB. [IpuMeHeHne mogooust Mpyu perieHny MPaKTHUIECKUX 3ajad.

CpoiicTBa momanei reometpudeckux ¢uryp. Gopmynsl As IIOHIAANA
TpeyroJibHUKA, NapajuiesiorpaMma, pomoa u tpanenuu. OTHOIIEHUE TII0IAeH
no100HbBIX uryp.



Boeluucinenue muiomaneil TPEeyrojabHUKOB M MHOTIOYIOJIBHUKOB — Ha
KJIeT4aTon Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa mpu pemeHun
MPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTr0 YIJia MPSIMOYTOJIBHOTO TPEYTroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUrOHOMETpUYecKue (HYHKIUU
yrioB B 30, 45 u 60°.

Bnucannbie U 1IEeHTpaibHBIE YIJIbl, YTOJ MEXAY KacaTeIbHOW W XOpIOH.
Yriel  Mexay XopllaMH W CeKylIMMH. BrucaHHble U ONHUCAHHbBIE
YeThIPEXYTOJbHUKU. B3anMHOe pacnosokeHue ABYyX OKpy:kHocTed. Kacanue
OKpykHOCTEH. OOIIME KacaTeIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xkocuHyc, TtaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYIIbI TPUBEACHUS.

Pemenne TpeyrompHukoB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB.
Pemenne mnpakTUuecKuX 3ajad C HKCHOJIB30BAHUEM TEOPEMBlI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NpPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUHU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAJAPATE KACATEIbHOM.

Bekrop, gnmHa (MOIyNb) BEKTOpa, COHAIMpaBICHHBIE BEKTOPHI,
IIPOTUBOIOJIO)KHO  HAIPABJIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALIMU HAJl BEKTOpaMHU. Pa3iioxkeHne BEKTopa 1o IByM
HEKOJUIMHEAPHBIM BekTOpaMm. KoopamHatel BekTopa. CKaasipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKJICHHUS JJIMH U YIJIOB.

JlekapTOBBl KOOpPAWMHATBI HA IUIOCKOCTH. YPaBHEHHS MNOPSIMOU U
OKPYXHOCTH B KOOpJMHATaxX, MEPECEUECHHE OKPYKHOCTEH M MpsMbIX. MeTton
KOOPJMHAT U €ro NPUMEHEHUE.

[IpaBunbHbIE MHOTOYTrOJIBHUKHU. JliMHA OKpyXHOCTH. I'pagycHas wu
paauaHHas Mepa yria, BIUHCIEHUE UIMH AYT OKpykHOcTeu. IInomane kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUS TNIOCKOCTH U BHYTPEHHHE CUMMETpUHU QUryp (djaeMeHTapHbIe
npeactasienus ). [Tapannensusiit nepenoc. [loBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA T[POI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JInYHOCTHBIE pe3yJbTaTbl OCBOCHHS IpPOrpaMMbl ydyeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrTCS:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHBIM OTHOUIEHUEM K JOCTHKEHUSAM POCCHICKUX
MaTeMaTUKOB U POCCUICKOW MATEMAaTUYECKOW MIKOJIbI, K UCIOJIb30BAHHUIO 3TUX
JTOCTH)KEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH Tpa)KIaHWHA U pealli3aluu
€ro Ipas, MPEACTaBICHUEM O MAaTEMaTUYECKHX OCHOBaX ()YHKIHOHUPOBAHUS
pa3IMuYHBIX  CTPYKTYp, SIBICHHUH, MpOLENYp TIpaXAaHCKOro oOIIecTBa
(Hampumep, BBIOOPBI, OINPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO ASTHUECKHUX
po0JeM, CBA3AaHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHOXKEHHW HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIOB B JESITEIBHOCTU
YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHHHM IPAaKTUYECKHX 3a1ad
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTHYECKOTO
00pa3oBaHMs HA MPOTSHKEHUW BCEU MKU3HU ISl YCIEIHON NpodecCHOHaIbHOM
JESTeIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM M
IOCTPOEHUEM HWHIUBUAYAIbHOW TPAeKTOPUU OOpa30BaHUSI U KU3HEHHBIX
IUTAaHOB C Y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY U JCTETHYECKOMY BOCIPHUSATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PElICHUl, pacCyX JACHUI, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalMeld B JACSATENbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
pecTaBlIeHui 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI
U 00I1ecTBa, MOHUMAHUEM MaTeMaTHUYeCKOM HayKu Kak cepbl 4eToBeUeCKOH
NEeATEIBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKM U MaTeMAaTHYeCKOW KyJIbTYypOd Kak
CpPEICTBOM  TO3HAaHUS MHUpa, OBJAJACHUEM MPOCTEHIIMMH  HaBBIKAMU
HCCIIE0BATENbCKON EATEIbHOCTH;

6) ¢pusuyeckoe BocnuTanue, GopMUpPOBaHME KYJbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOJyYHUs:

TOTOBHOCTBIO IIPUMEHSATh MATEMAaTUYECKUE 3HAHHUS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3I0pOBOro o0Opa3a >KM3HU (3J0pOBOE  MUTAHHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATHA M OTHAbIXa, peryisipHas QuznyecKas



aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA PedIICKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OLIKUOKY U TAKOTO e MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMATHUYeCKUX 3HAHUM IS PEIICHHS
3a/1ay B 00JIACTH COXPAHHOCTU OKPY’KAIOIICH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB
Y OIICHKH UX BO3MOKHBIX MOCIEICTBUI NI OKPYKAIOUIEH Cpe/ibl, 0CO3HAHUEM
100aJIbHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJIeM U MyTe X pelIeHus;

8) apmanTanmus K U3MEHAOIIMMCH YCJIOBUSIM CONMAJIBHOU H
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICUCTBHSM B YCIOBUSX HEONPENEIEHHOCTH, OBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO JEATENbHOCTh, B TOM
YUCJ€ YMEHUE YYUThCA Yy JAPYruxX JIoJed, NpuoOpeTrath B COBMECTHOM
NEATEIbHOCTH HOBBIEC 3HAHUSI, HABBIKH M KOMIIETCHIIMU U3 OIbITA APYTHUX;

HEOOXOUMOCTHIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
dbopMyIUpOBaTh UJEHU, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SIBJICHUSIX, B TOM
YHUCJIE paHee HEU3BECTHBIX, OCO3HABaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIMIUIA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMbIE PEIICHUsI U JEUCTBUS, (HOPMYIHPOBATh U OIIEHUBATh PUCKHU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBbie 1ornueckue aeiicTBUA:

e BBISBIATH 17} XapaKTEpHU30BaTh CYILIECTBEHHBIE NPU3HAKU
MaTEeMaTHYECKUX OOBEKTOB, MOHSITHI, OTHOIICHUNH MEXIY MOHSATHUSMH,
(GopMynupOBaTH OINpeAeICHHs MOHATHI, YCTaHABIMBATh CYIIECTBEHHBIH
OpU3HAK KiaccuduKanuu, OCHOBaHUS Uil OOOOUIEHUS U CpaBHEHUS,
KPUTEPUH MPOBOJAMMOIO aHAIN3A;

e BOCIpPUHUMATh, (QOPMYJIMPOBATH M MpPeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENIbHbIE U OTpULATENbHbIC, €IUHUYHbIC, YaCTHbIE U OOIINE,
YCIIOBHBIE;

e BBUIBJIATH ~ MaTeMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpoTUBOpeUHsi B (pakTax, AAHHBIX, HAONIOACHUSX M YTBEPXKICHUSX,
npejjiaraTb ~ KpUTEpUM  JJIA  BBISBJIEHUS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEYMH;



e JIeNaTh BBIBOJBI C HMCIIOJIb30BAHWEM 33aKOHOB JIOTMKH, NEAYKTHUBHBIX WU
MHJIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e pa3dupaTh I0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIPsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CaMOCTOSITEIBHO HECJIOXHBIE JI0KA3aTEIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpauBaThb apPryMEHTALMIO, IPUBOIUTH
MpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CHOCOO pelIeHHs] y4yeOHOUW 3agauu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pEILIEHUS, BbIOMpaTh Haubolee MOAXOAAIMN C Y4ETOM
CaMOCTOSITEJIHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBareLCKue 1eiCTBUSA.

e HCIIOJB30BaTh BOIPOCH! KaK MCCIIEOBATENbCKUA HHCTPYMEHT MMO3HAHMS,
(opMynMpoBaTh BONPOCHI, (PUKCUPYIOLIKE MPOTUBOpEYHE, MpoOIIeMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOpMHpPOBAThH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOKO NO3ULINIO0, MHEHHUE;

e MPOBOJUTH MO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBINA
AKCIIEPUMEHT,  HEOOJBIIOE  HCCIECJOBAaHWE MO  YCTAHOBJIECHUIO
OCOOCHHOCTEl MaTeMaTHYECKOTO OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXy COOO0M;

e CaMOCTOSITENILHO (POPMYIUPOBATH 000OIIEHNUS U BBIBOBI IO pE3yJIbTaTaM
MPOBEAEHHOIO HAOIOICHUS, UCCIEI0OBaHMS, OLIEHUBATh JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIICHMIA;

e IIPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE MPOLECCA, a TAKXKE BBIIBUIATh
IPEAIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

e BBUIBJIATH HEIOCTATOYHOCTh M HU30BITOYHOCTh MH(MOPMALMH, JAHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHUS 3a]a4H;

e BbIOMpaTh, aHAJIU3MPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (GOPM IPEICTABICHUS;

e BbIOMpaTh (opMy MpencTaBieHus HHPOPMALMK U UIUTFOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMHy, auarpaMmaMu, HMHOW Tpadukol U HX
KOMOMHAIIUSIMU;

e OIICHUBATh HAJE&KHOCTh MHPOPMAIMHM 1O KPUTEPHUSM, MPEUIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

e BOCIpPUHUMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U 1IEJIAIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M IMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHMS MO
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHbIN PE3yJIbTaT;

e B XOZ€ O0OCYXIEHHUs 3aJaBaThb BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM
TEMBI, MPOOJIEMBI, PEIIAEMOI 3aaul, BbICKA3bIBATh HJIEU, HALICJICHHBIE



Ha TOHCK pEIIeHUS, COMOCTaBISATh CBOM CYXICHHUS C CYXICHHUSIMH
IPYrMX YYacTHUKOB JHaJiora, OOHApyXUBaThb pa3IMYUME U CXOJICTBO
MO3UINI, B KOPpPEKTHOW ¢opMe (QOopMyIUpOBaTH Pa3HOTIACHS, CBOH
BO3pa)KEHUS;

e IPEICTABIATH  pE3yJbTaThl  pElIeHHs  3aJaud,  HSKCIEPUMEHTA,
UCCIICIOBaHMs, TPOEKTa, CaMOCTOSITENIBHO  BbIOMpaTh  (opmar
BBICTYIUIGHHSI C Y4€TOM 3a7ad TMpe3eHTallud U  OCOOCHHOCTEH
ayJIUTOpUH;

e NOHMMAThb W  UCIHOJB30BaTh  IPEUMYIIECTBA  KOMaHJHOW U
UHIMBUIyaJIbHOM paOOThl MpU pEHIeHHH YYEOHBIX MaTeMaTHYECKUX
3azay;

e TPUHHUMATH LIEJh COBMECTHOM JIEATEIHHOCTH, MIAHUPOBATH OPTaHU3AIIIO
COBMECTHON paboThl, pacupeleisTb BUIbl pabOT, JIOroBapUBaThCH,
o0CcyXXnmaTh TMpolecc | pe3yabTaT paboThl, 0000maTh MHEHUS
HECKOJIBKMX JIFOICH;

e y4YacTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CyxkaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JAPYTHE), BBITIOIHATH CBOIO YacTb
paboOThl M KOOPIMHUPOBATH CBOM JEHCTBUS C JPYTMMH YJIEHAMHU
KOMaH/Ibl, OLICHWBATh KAa4e€CTBO CBOErO BKJaJa B OOLIMH MPOIYKT IO
KpUTEpUsaM, chOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CAMOCTOSITEJILHO COCTABJIATH IJIaH, aJITOPUTM PEUICHUS 3aa4yu (WK €ro
4acTh), BRIOUPATH CIOCOO PEIICHUS C YIETOM HMEIONIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh M KOPPEKTUPOBATH
BApUAHTHI pEeIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

e BIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTpPOJS TIpoliecca U
pe3yJabTara peueHusl MaTeMaTUIeCKOM 3a/1auu;

e MPEIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPU PEIICHUU
3a/1a4i, BHOCHTh KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAACHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3yJibTaTa JAESITEIbHOCTU MOCTABICHHON LEIN
U YCIOBUSIM, OOBSCHSATH MPUYUHBI JOCTYDKCHHS WM HEIOCTHUKCHUS
1[EJTM, HAaXOJIUTh OIIMUOKY, JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xonmy obOydyenuss B 7 kjacce 0OOy4arOUUHCA TOJYYHUT CIICTYIOITHE
MPEIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTh W3ydeHHBIE TEOMETPHUYECKUE (UTYPBI, ONPEACIITh HX
B3aMMHOE PaCIIOJIOKEHHUE, M300paxaTh reoMeTpuyeckue (GUTypbl, BBIMOJHATH
YEpTEKU MO YCIOBHUIO 3adaud. VM3MepsiTh JIMHEWHBIE W YIJIOBBIC BEJIIMYWHBI.
Pemate 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate rpyOyr0 OIECHKY JHWHEWHBIX M YTJIOBBIX BEJIMYWH TPEIMETOB B
peabHOM KU3HH, Pa3MEPOB MPUPOIAHBIX 00BEKTOB. Paznuyatrh pasmMepsl dTHX
00BEKTOB T10 TOPSIIKY BETUIUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCS TpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCMOJIb30BaTh
MPU3HAKKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3aa4.

[IpoBoauth JIOTUYECKUEC paccyxacHus c HCII0JIb30BAaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MPU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM MEIHaHbl, TMPOBEAEHHOW K THUIOTEHY3€ MPAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensaTe NapauiebHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOPBIC
obpaszyeT ¢ HUMHU cekymas. OnpenensTh napauieIbHOCTh MPSAMBIX C TIOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOM IO TOYEK APYTOU MPSIMOM.

Pemrats 3aaun Ha kieTyatoi Oymare.

[TpoBOUTH BBHIYMCIICHUS W HAXOJWTh YHCIOBBIC M OYKBEHHBIC 3HAYCHUS
VIJIOB B TE€OMETPUYECKHX 3a7ayax C HCIOJb30BAaHUEM CYMMBI YIJIOB
TPEYTrOJLHUKOB W MHOTOYTOJbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPHU
MEPECEYEHNUH JBYX MNapajUIeIbHBIX MPSIMBIX CEKyller. Pemars npaktudyeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnamerr moHSATHEM TE€OMETPUUECKOTO MECTA TOYEK. YMETh OMPEICIISIThH
OMCCEeKTpHCY yrjla W CepeAUWHHBIM TEPHEHIUKYIIp K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOUEK.

DopMyIMpOBATH OMPEIACICHUSI OKPYKHOCTH U Kpyra, XOpJbl U JUaMeTpa
OKPYKHOCTH, I0JIb30BaThCA UX CBOMCTBAMHU. Y METh NPUMEHATH 3TU CBOMCTBA
NP PENICHUY 3a]1a4.

Brnagers nmoHsATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThest GpakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTroJIbHUKA TMEPECEKAIOTCd B OJIHOM TOYKE, MU O TOM, YTO CEpPEIAUHHBIE
MEPIEHAUKYIISIPI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsTHeM KacatenbHOM K OKPYKHOCTH, MOJIb30BaThCSI TEOPEMOMN
0 MNEPNEHIMKYISIPHOCTH KacaTeIbHOW W paanyca, MNPOBEAEHHOTO K TOYKE
KacaHwusl.



[Tonp30oBaTbCd  MPOCTEHIIMMU  TE€OMETPUYECKHMMH  HEPABEHCTBAMH,
MMOHUMATh UX NMPAKTHYECKHUI CMBICII.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MOMOILBIO TUPKYJIS
U JIMHEUKHU.

K kxoHiy oOydyenuss B 8 kiacce oOydaromuiics HOJYYUT CIEIyIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

Pacno3HaBaTh OCHOBHBIE BH/IbBl YETHIPEXYTOJBHUKOB, HMX 3JIEMEHTHI,
[I0JIb30BAThCSl UX CBOMCTBAMHU IPU PELICHUH F€OMETPUUECKUX 3aau.

[IpuMeHsTH CBOMCTBA TOUKHU MEPECEUEHUSI MEUAH TPEYTroibHUKA (LIEHTpa
Macc) B PEIICHUH 3a/au.

Brnagete mnoHATHEM CpelHEW JIMHUM TPEYrojJbHUKAa W  Tpamneuuu,
MIPUMEHSATh WX CBOMCTBA MPH PELICHUU F€OMETpUYEecKHuX 3ajad. Ilomp3oBaThes
Teopemoii daneca U TEOPEMOIl O MIPONIOPLIMOHAIBHBIX OTPE3KaX, IPUMEHITh UX
JUISl pELIEHUS TPAKTUYECKUX 3a]1a4.

[IpumMeHaATp  TpU3HAKKM  MOAOOMS  TPEYrOJbHHUKOB B  PEIICHUH
r€OMETPUYECKUX 33]1aY.

[Tonb3oBatbea Teopemoi Iludaropa s pemieHUs reoOMETpUYECKHX U
npakTudeckux 3anad. CTpouTh MaTeMaTHYECKYI0 MOJENIb B IPAKTUYECKUX
3a/1a4yax, CaMOCTOSITENBHO JenaTh 4YepTEX M HAXOAWTh COOTBETCTBYIOIIWE
JUTHHBI.

Brnagets mnoOHATHSIMH CHHyCa, KOCHMHyca M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO  TPEYroJIbHUKA. IloyIb30BaThCA 3TUMH  MOHATUSAMH  JUIS
pEeLICHUS IPAKTUYECKUX 3aa4.

Boruncnate  (pa3nuyHbIMEH - crioco0amM) IJIOLAAb TPEYrojibHUKA U
IJIOIAM  MHOTOYTOJBHBIX  (uryp  (modw3ysick, TA€  HEOOXOIUMO,
KaJIbKYJATOpOM). [ IpUMeHSTh OTy4YeHHbIE YMEHUS B TPAKTUYECKUX 3a]adax.

BrageTs NMOHATHSAMM BIMCAaHHOTO M LIEHTPAJIBHOIO YIJIA, MCIOJIB30BaTh
TEOPEMBbl O BIMCAHHBIX yIjaX, YIJIax MEXIy XopAaMmH (CEeKyIIMMH) U Yyrie
MEXAY KacaTeJIbHOM U XOPA0OM IIPH pEelIeHUH T€OMETPUUECKUX 3aau.

Brnagerp MOHSATMEM  ONMUCAHHOTO  YETBHIPEXYTOJIbHHKA, MPUMEHSTh
CBOMCTBA OMMCAHHOTO YEThIPEXYTONbHUKA MTPU PEILICHUH 3a]1ay.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTH MaTEMaTHUECKUE
MOJAENN Uil 3aJad pEealbHOM >XU3HW W MPOBOJUTH COOTBETCTBYIOLIUE
BBIYMCIICHUS C TPUMEHEHUEM TMOJ00MS U TPUTOHOMETpUH (TIOJIb3YSCh, TIE
HEO0OXO0JIMMO, KAJIBKYJISITOPOM).

K xoniy obOydenuss B 9 kjacce oOydaromuiics MOTYYUT CIEIyIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUUECKHE (YHKIMU OCTPHIX YIJIOB, HAaXOIUTh C HX
[OMOIIBIO PA3IUYHBIE 3JEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pelieHne



MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTe (¢ NMOMOIIBIO KaJIbKYJSTOPA)
JUITMHBI ¥ YTJIbI [Tl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaTbcA dbopmynamu MIPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM I HAXOKICHUS COOTHOLICHUN MEXIY
TPUTOHOMETPUUYECKUMH BEITUYUHAMM.

Hcnonbs3oBaTh TEOPEMBl CHHYCOB M KOCHHYCOB JUII HaXOXIACHUS
pa3IMYHBIX  AJIEMEHTOB  TPEYroJbHUKAa  («PELIEHUE  TPEYTOJIbHHUKOBY),
IPUMEHATH UX IIPU PELICHUH F€OMETPUYECKHX 3a/1a4.

Bnagers nossTHAMH 1peoOpa3oBaHUs MOJOOHUS, COOTBETCTBEHHBIX
JIEMEHTOB  1oAoOHbIX  ¢uryp. Ilomp3oBarbes — cBoiicTBaMH — MOA00US
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJUTh YIJIbl Y OJTOOHBIX
¢uryp. IlpumeHsaTs cBoilcTBa NOAOOMS B NPAKTUYECKUX 3ajJadax. YMeEThb
OPUBOJUTH IPUMEPHI MOJOOHBIX (PUTYP B OKPYXKAIOIIEM MUpE.

[lonp30oBaTbCsd TeOpeMamMu O IIPOU3BEIACHUM OTPE3KOB  XOpHA, O
MIPOU3BEJICHUN OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOPAMH, IOHUMATh UX F€OMETPUYECKUN U (PU3HUECKUIA
CMBICII, IPUMEHATh WX B PEIICHHWH TI'€OMETPUYECKUX M (PU3MYECKUX 3aj]1ad.
[IpuMEHATh CKaJsSIpHOE NPOU3BEIACHUE BEKTOPOB I HAXOXKICHUS [UIMH U
YTJIOB.

[Tonb30oBaTbCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHATH €ro B
pELIeHUH T€OMETPUYECKUX U MPAKTUYECKHUX 3a]1ay.

BiiageTs NOHATUAMY TPAaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPY’KHOCTH M PaJIMaHHON MEPBI yIila, YMETh BBIUNCIATH IIJIOMIAb
Kpyra U ero 4acred. IIpuMEHATH NOJy4EeHHBIE YMEHHSI B HPAKTUYECKUX
3a/ayax.

Haxonuth ocu (MU LIEHTPbI) CUMMETPUU (UTYpP, PUMEHSTH JIBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

IIpuMeHSATh MOTyYEHHBIE 3HAaHUS HA TPAKTUKE — CTPOUTH MaTEMaTUUECKUE
MOJENU JUIsl 3aJady peajbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIHE
BBIUKCIICHUS C MPUMEHEHHUEM IMOAOOUS W TPUTOHOMETPUUYECKHUX (DYHKIIMIA
(moJib3ysiCh, TA€ HEOOXOIUMO, KAJIbKYJIATOPOM).

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC



N HanmenoBan KouanuecTBo 4acoB DJIeKTPOHHbIE
" He pa3esioB u (uudpoBbie)
n/ Becer  Konrpoubn IIpakrnyeck
TeM oOpa3oBaTejibHbIE
I ble padoThI ue padoThbl
NPOrpaMmbl pecypcsbl
[Ipocreiimue
reOMEeTPHYECK
ue Gurypsl u bubnmoreka [JOK
WX CBOMCTBA. 10 https://m.edsoo.ru/7f415
H3mepenne eze
TEOMETPHUYECK
WX BEIMIHH
bubmuoreka [JOK
TpeyronbHUKN 19 1 https://m.edsoo.ru/7f415
eZe
[TapannensHbI
o HDAMLLE bu6mmoreka [IOK
PAMBIE, 21 2 https://m.eds00.ru/7f415
CyMMa yTJIOB 026
TPEYroJbHUKA -
OxpyKHOCTb 1
N bu6mmoreka [IOK
YT 14 https://m.edsoo.ru/7f415
I'eomerpuyeck 026
Ue TOCTPOSHUS o
[ToBTOpeHue, bubnmnoreka [JOK
00001eHNe 4 1 https://m.edsoo.ru/7f415
3HAHUM eze
OBIIEE
KOJIMYECTBO
68 4 0
YACOBIIO
I[MPOTPAMME
8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne  HaumenoBanue
(uudposbie)
n/ pasgenioBuTeM  Bcer Kourpoasn — IIpakrmueck
o0pa3oBaTte/ibHbIE
1| nmporpaMmMsbl 0 ble padoThl ue padoThbl
pecypcsbl
YeThinExVIOILH bubmuorexa [JOK
pexyr 16 1 https://m.edsoo.ru/7f41
UKH
7el8
[Tnomans. 9 1 bubnuotexa [JOK
Haxoxnenue https://m.edsoo.ru/7f41
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Ionaaen
TPEYrOJLHUKOB
"
MHOTOYTOJIbHBIX
¢buryp.
[Inomanu
MOTI00HBIX
duryp

Teopema
[Tudaropa u
Hayasa
TPUTOHOMETPHH

Teopema Daneca
U TeOpemMa o
MIPONOPLUUOHATb
HBIX OTpE3Kax,
10/100HbIE
TPEYroJIbHUKHU

Vbl B
OKPYKHOCTH.
Bnucanneie n
OITMCAHHBIC
YETBIPEXYTOJIbHU
kn. KacarempHbie
K OKPY>KHOCTH.
Kacanue
OKpY>KHOCTEHN

14 1

13 1

12 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
7e18

bubnnoreka IIOK
https://m.edsoo.ru/7f41
7el8

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
7e18

[ToBTOpEHME,
00001IeHNE
3HaHUH

bubnuoreka [IOK
https://m.edsoo.ru/7f41
7el8

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

9 KIIACC

68 6 0

Ne
n/
n

Haumenosanun

KoaunuecTBo uacoB

e pa3aesoB U
TeM
NPOrpaMmblI

Bcer  KoHTpoJbH IIpakTHyeck
0 ble padoThI He padoTshl

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bexkrops!

bubmuoreka [JOK
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https://m.edsoo.ru/7f41a
12c

JexapToBbl bubnuoreka [JOK
KOOpJMHAThI Ha 12 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
Tpuronomerpu
. Teopembl
KOCHHYVCOB I bu6mmoreka [JOK
4 14 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemienue
TPEYTrOJIbHUKOB
[IpaBunbHBIE
MHOTOYTOJIbHU
ku. JinHa
OKDVIKHOCTH I bubmuorexa [JOK
24 10 https://m.edsoo.ru/7f41a
IO Ib
12c
Kpyra.
Beruucnenue
mIomaaein
[IpeobpazoBan
He nogo0us. bu6mmoreka [JOK
Mertpuueckune 10 https://m.edsoo.ru/7f41a
COOTHOIIECHUS 12c
B OKPY>KHOCTHU
bu6mmoreka [IOK
JIBrkeHUA
6 https://m.edsoo.ru/7f41a
TJIOCKOCTH
12c¢
IToBTOpEHME,
oGoGmere bubmuoreka [JOK
’ 8 https://m.edsoo.ru/7f41a
cHCTeMaTH3aIln
. 12¢
sl 3HAHUIN
OBHIEE
KOJIMYECTBO 68
YACOBIIO

I[MTPOT'PAMME
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