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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
OTHOLIEHWHA H B3aMMHOE PpACIOJIOKEHHE, OINUPAETC Ha JIOTHYECKYIO,
JOKAa3aTeJIbHYIO JTMHUIO. L[eHHOCTh M3y4eHUsl FTEOMETPUN HA YPOBHE OCHOBHOIO
oOuiero o00pa3oBaHUs 3aKIOYaeTcs B TOM, 4YTO OOYyYaroIMMCs Yy4YuTCS
IPOBOJUTH JOKa3aTeIIbHbIC paccyXJIeHus, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUCHHs, JOKa3blBaThb HCTUHHBIC  YTBEPKICHUA U  CTPOMUTH
KOHTPOPHUMEPHI K JIOXKHBIM, IPOBOJIUTH PACCYXKIEHUS «OT MPOTHUBHOIOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHPOBATH OOPATHBIC YTBEPKIACHHUS.

BTopoil 1enpr0 M3ydeHHs] T€OMETPUM SIBIISIETCS MCIIOJIB30BAaHUE €€ Kak
MHCTPYMEHTA IIPU PELICHUU KaK MaTeMAaTHUYECKHUX, TaK U MPAKTUYECKUX 3a/ad,
BCTpEYAIOLIUXCS B peanbHOW kU3HUA. OOydaromuics AOHKEH HayYHThCS
ONPENEIUTh T€OMETPUUECKYIO (PUTYpPY, ONKCATh CIOBAMHU JaHHBIA YEPTEK WIH
PUCYHOK, HAWTH IUIOIIA[lb 3€MEJIBbHOIO YYacTKa, pacCyuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOenst wid TpeOdyeMble pa3Mmepbl Trapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIMHUSA B
u3ydyeHuu reoMmeTpuu. I[Ipu pemeHnun 3agad MPaKTUYECKOrO Xapakrepa
oOyJarouuiicss y4uTCid CTPOUTh MAaTE€MAaTUYECKHE MOJEIH  PEealbHBIX
KU3HECHHBIX CUTYallUW, ITPOBOJUTH BBIYMCIICHUS M OLICHHBAaTh aJCKBATHOCTH
IOJIyYEHHOI'O pe3yibTaTa.

KpaitHe BakHO MOJUYEpPKUBATH CBS3M T'€OMETPUU C JAPYTUMHU y4e€OHBIMU
MpeAMEeTaMi, MOTHMBHUPOBATh MCIOJb30BATh OMNPEAEIEHUS T'€OMETPUUYECKUX
Guryp U MHOHSTHI, AEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHHUI B
¢u3rke M TeXHUKE. DTU CBsSI3W HamboJjee sIPKO BHUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckue cooTHomeHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyebnniii kypc «I'eoMeTpusi» BKIIOYAET CIEIYIOLUIME OCHOBHBIE Pa3zeiibl
conepxkanusi: «['eomerpuueckue ¢urypel u HX cBoilcTBay, «W3mepenue
IF€OMETPUYECKUX BEIUYMH», «JleKapTOBbl KOOpAMHATBI HA IUIOCKOCTH,
«Bektopsy, «/[BrkeHus miuockocTu», «lIpeodpazoBanus mogo0ous».

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
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HavanpHble monsatuss reomerpun. Todka, mpsiMas, OTPE30K, Jyd. YTOJI.
Bunapl yrnos. Beptukanbable u cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOT'OYToJIbHUK. [lapayieasHOCTh U MEPIIEHIUKYIISIPHOCTD IPSIMBIX.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
[IprMepbl CHMMETPHH B OKPYKAOLIEM MHPE.

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

PaBHOOeApeHHBI W PaBHOCTOPOHHUHN TpeyroibHUKWA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKK PABHOOEAPEHHOIO TpeyroibHuka. IlpusHaku
PABEHCTBA TPEYTOJIBHUKOB.

CpoiicTBa M TMpU3HAKKM NapaUIeNbHbIX HOpaAMbIXx. Cymma  yIJioB
TPEyrojabHUKa. BHEIIHNWE YITIbl TPEYTOJIbHUKA.

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

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOH, Teopema o 00JIbIleM yrie U 00JIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

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

OKpyXHOCTb U Kpyr, XOpAa U JAuaMeTp, MX CBoicTBa. BzaummHoe
pacCIIONIOKEHUE OKPY)KHOCTM M mpsmoi. KacarenbHas ©  cekymas K
OKpykHOCTH. OKpYyKHOCTb, BIMCaHHAas B Yroi. BrnucanHas W onuvcaHHas
OKPY’KHOCTH TPEYTOJIbHHKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpaMM, €ro mnpu3HaKu W CBOMCTBA.
YacTHble cilydad napajuiesiorpaMMOB (MPSMOYTOJbHUK, pOMO, KBajparT), HX
NpU3HAKU W CBOWCTBAa. Tpamerusi, paBHOOOKas Tpameius, €€ CBOWCTBAa H
npusHaku. [IpsmoyronbHas Tpamnenus.

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

Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[TogoGue TpeyroabHUKOB, KOd(pduiineHT momodus. [lpusznaku momobus
TpeyroiabHUKOB. [IpuMeHeHne mogooust Mpyu perieHny MPaKTHUIECKUX 3ajad.

CpoiicTBa momanei reometpudeckux ¢uryp. Gopmynsl A MIOHIAANA
TPeyroJibHHUKA, MapajuiesiorpaMma, pomoa u tpanenuu. OTHOILIEHHE TII0IAAeH
MOA00HBIX (UTyp.



Boruncnenne miuomazel TPEyroJbHUKOB W MHOTOYTOJIBHMKOB — Ha
KJIeT4aTou Oymare.

Teopema I[ludaropa. [Ipumenenne Tteopemsl [ludaropa mpu pemenun
NPaKTHYECKUX 3a7ad.

CuHyc, KOCHHYC, TAHTEHC OCTPOTO yIJia MPSMOYTOJIBHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpHUroOHOMETpUYecKue (HYHKIIUU
yrioB B 30, 45 u 60°.

BrcanHbIe ¥ LIEHTPATBHBIC YTJIBI, YTOJI MEXIY KacaTeabHOW M XOPJIOM.
Yrael  MeXIy XOpAaMH M CEKyIIMMH. BrWcaHHBIE W ONUCaHHBIC
4eTBHIPEXYTONbHUKHA. B3anMHOE pacrmoiiokeHue IBYX OKpykHOocTei. Kacanue
OKpy:kHOCTEH. OOIIME KacaTelbHbIE K ABYM OKPY>KHOCTSIM.
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Cunyc, xocuHyc, TtaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. DOPMYIIbI IPUBEACHUSI.

Pemenne TpeyrompHukoB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB.
Pemienne mnpakTH4YeCKHX 3aJa4 C HCMIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHUHU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOIyNb) BEKTOpa, COHANpPABJICHHBIE BEKTOPHI,
IMPOTUBOMNOJIOKHO HAMNPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalii HaJ BeKTopaMu. Pa3noxeHue BeKTopa 1o 18ymM
HEKOJUTMHeapHbIM BekTopaMm. Koopaunarsl Bektopa. CkajasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIS1 HAXO0KICHHS JJIMH U YTJIOB.

JlekapTOBBl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHHS MNOPSIMOU U
OKPYKHOCTH B KOOPJAMHATaX, MEPEeceueHUe OKPYKHOCTEH U mpsiMbIX. Merton
KOOpAWHAT U €ro NpUMEeHEHHE.

[IpaBunbHBIE MHOTOYTOJIbHUKHK. JlIMHA OKpyXHOCTU. ['pamycHas wu
paauaHHas Mepa yrila, BBIYMCIEHUE IJIMH IyT OKpyxkHOocTeil. [lnomane kpyra,
CEKTOpa, CErMEHTA.

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 pe3yJabTaTbl OCBOCHHS IpPOrpaMMbl ydyeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrTCS:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHBIM OTHOUIEHUEM K JOCTHKEHUSAM POCCHICKUX
MaT€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOW MIKOJIbI, K UCIOJIb30BAHHUIO ITUX
JTOCTH)KEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH Tpa)KIaHWHA U pealli3aluu
€ro mpaBs, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBaX (DyHKIIMOHHUPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SIBICHHWH, TMpoLeayp TpaxIaHCKOro oOIiecTBa
(Hampumep, BBIOOPBI, OINPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO ASTHUYECKUX
po0JeM, CBA3AaHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHOXKEHHW HayKH,
OCO3HAaHUEM BAXKHOCTHU MOPAIbHO-3TUYECKUX MPUHIUIOB B JESITEIBHOCTU
YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHHHM IPAaKTUYECKHX 3a1ad
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTHYECKOTO
00pa3oBaHUs HA MPOTSHKEHUU BCEH XKU3HU ISl YCIEIHON NpodeccHoHaIbHON
JESTEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U
INOCTPOECHUEM HWHIUBUAYAIbHOW TPAeKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAaHOB C Y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

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

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTallMeld B JCATENIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YETIOBEKA, MPUPOJIbI
U 0011eCTBa, MOHUMAHUEM MaTeMaTUYECKOM HaykKu Kak cepbl 4eToBeueCKOH
NEATENBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKM U MaTeMAaTHYeCKOW KyJIbTYypOd Kak
CpPEICTBOM  TO3HAaHUS MHUpA, OBJAJACHUEM MPOCTEHIIMMH  HaBBbIKAMU
HCCIIE0BATENbCKON EATEIbHOCTH;

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

TOTOBHOCTBIO NPUMEHSITh MAaTEMAaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3I0pOBOrO0 o0Opa3a JKM3HU (3J0pOBOE  MHUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHH M OTHAbIXa, peryisipHas QuznyeckKas



aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA pedIICKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TAKOTO e MpaBa IPYroro 4eI0BeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTallMeld Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHUM IS PEIICHUS
3a/1ay B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB
Y OIICHKH UX BO3MOKHBIX MOCIEICTBUI NI OKPYKAIOLIEH Cpebl, 0CO3HAHUEM
100aJIbHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJIeM U MyTe X pelIeHus;

8) apmanTanmus K U3MEHSIOIIMMCH YCJIOBUSIM CONMAJIBHOW M
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICUCTBHSM B YCIOBUSX HEONPENEIEHHOCTH, OBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM
9gUCJie YMEHHWE YUYUTBCS Y JAPYTHX JIOAeH, MNpuoOpeTratb B COBMECTHOMN
NEATEIbHOCTH HOBBIEC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 OIbITAa 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, MJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIMIUIA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMBbIE PEIICHUSI U JEUCTBUS, (HOPMYIHPOBATh U OIIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBbie 1ornueckue aeiicTBUA:

e BBISBIATH 17} XapaKTEpHU30BaTh CYILIECTBEHHBIE IIPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHSTUN, OTHOIIEHUN MEXIY MOHATHIMH,
(opMynupOBaTh ONpeAeICHHs MOHATHM, YCTaHABIMBATh CYIIECTBEHHBIH
MPU3HAK KJIacCU(PUKALWUK, OCHOBaHUA sl OOOOIIEHHS M CpaBHEHUS,
KpUTEPUU POBOJUMOTr0 aHaAJIN3a;

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

e BBUBIIATH ~ MaTeMaTHYEeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpoTUBOpeUHsi B (pakTax, AAHHBIX, HAONIOACHUSX M YTBEPXKICHUSX,
npejyiaraTb  KpUTEpUM  JUIA  BBISBICHUS  3aKOHOMEPHOCTEH U
MIPOTHUBOPEUN;



e JI€NaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTWKH, NEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

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

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

Ba3oBhle ucciieqoBareLCKHe 1eiCTBUSA.

e HCIIOJB30BaTh BOIPOCHI KAaK MCCIIEOBATEIIbCKUI MHCTPYMEHT MTO3HAHMUS,
(GopMynupOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUnE, Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOpMHpPOBAThH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOKO NO3ULINIO0, MHEHHUE;

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

e CaMOCTOSITENILHO (POPMYIUPOBATH 000OIIEHNUS U BBIBOBI IO pE3yJIbTaTaM
MPOBEAEHHOIO HAOIOICHUS, UCCIEA0BaHUS, OLIEHUBATh JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U 00OOIIIECHMUIA;

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 mMpencTaBieHus HHPOPMALMK W WIUTFOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMH, auarpaMmaMiu, HMHOW Tpadukol W HX
KOMOMHAIIUSIMU;

e OIICHMBATh HAJEKHOCTh MHPOPMAIMHU MO KPUTEPUSAM, MNPEUIOKEHHBIM
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 I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

e B X0/e OOCYXJECHHsS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMou
TEMbI, TPOOJIEMBI, pelIaeMoil 3a/1a4uu, BbICKa3bIBaTh HJIEH, HAICJICHHbIE



HA TOMCK pEIICHHUS, COMOCTaBISATh CBOM CYXIEHHUS C CYXICHUSMHU
APYTUX YYaCTHUKOB JAMAaNora, OOHApyXHBaThb pa3MYhe€ M CXOJICTBO
MO3UINI, B KOPpPEKTHOW ¢opMe (QOopMyIUpOBaTH Pa3HOTIACHS, CBOH
BO3pa)KEHUS;

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

e NOHMMAThb W  UCHOJB30BaTh  IPEUMYIIECTBA  KOMaHJHOW U
UHIMBUIyaJIbHOM paOOThl MpU pEHIeHHH YYEOHBIX MaTEeMaTHYECKUX
3azay;

e TNPUHHUMATH LIEJb COBMECTHOM JIEATEIHHOCTH, MJIAHUPOBATH OPTraHU3AINIO
COBMECTHON paboThl, pacupeleisTb BUIbl pabOT, JIOroBapUBaThCH,
o0CyXX1maTh TMpolecc | pe3yabTaT padoThl, 0000IIaTh 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.

PeryisiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

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

CaMOKOHTPOJIb, SMOUMOHAIbHBIN UHTEJJIEKT:

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

e MPEIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IMpU 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 konmy oOyuenus B 7 Kjacce 0OOy4arOmUNCA TOJYYHUT CIIEIYIONTUE
MPEIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTh W3ydeHHBIE TEOMETPHUYECKUE (UTYPBI, ONPEACIITh HX
B3aMMHOE PaCIIOJIOKEHHUE, N300paxaTh reoMeTpuyeckue (GUTyphl, BBIMOJHATH
YEpPTEKU MO YCIOBUIO 3adadyu. VM3MepsiTh JUHEWHBIE U YIJIOBBIC BEIMYUHBI.
Pemate 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate rpyOyr0 OICHKY JIMHEWHBIX W YTJIOBBIX BEJMYWH TPEIMETOB B
peaqbHOM KU3HH, Pa3MEPOB MPUPOIAHBIX 00BEKTOB. Paznuyath pasmMepsl dTHUX
00BEKTOB T10 TOPSIIKY BETUIUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCS MpPU3HAKAMHM PABEHCTBA TPEYTrOJIBHUKOB, HCMOJIb30BAaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUHN 3a/1a4.

[IpoBoauth JIOTUYECKUEC paccyxacHus c HCII0JIb30BAaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MPU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEIHMaHbl, TMPOBEAEHHOM K THUIOTEHY3€ MNPSMOYTOJIBHOIO
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 O TOYEK APYTOU MPSMOM.

Pemiats 3aaun Ha KieTyaTtoi Oymare.

[IpoBOUTH BBHIYMCIICHUS W HAaXOJWTh YHUCIOBBIC M OYKBEHHBIC 3HAYCHUS
VIJIOB B TE€OMETPUYECKHX 3aJayax C HCIOJb30BAaHUEM CYMMbBI YIJIOB
TPEYTrOJLHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJOB, OOpa30BaHHBIX IIPHU
MEPECEYEHNUH JBYX MNapajuIeIbHBIX MPSIMBIX CEKylled. Pemars npaktudyeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnamerr moHSATHEM TE€OMETPUUECKOTO MECTA TOYEK. YMETh OMPEICIISIThH
OMCCEeKTpHCY yrila W CepPeAUHHBIM TEPHEeHIUKYIIp K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOUEK.

DopMynUpPOBATH OMPEIACICHUS OKPYKHOCTH U Kpyra, XOpJbl U JUaMeTpa
OKPYHOCTH, TMOJb30BATHCA UX CBOMCTBAMH. Y METh MPUMEHATH 3TH CBOMCTBA
IIPU PEIICHUU 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.

Brnagere noHsTHeM KacaTtenbHOM K OKPYKHOCTH, MOJIb30BaThCSI TEOPEMOMN
O MNEPHNEHIMKYISIPHOCTH KacaTeIbHOW W paanyca, MNPOBEAEHHOTO K TOYKE
KacaHusl.



[Tonp3oBaTbCd  NPOCTEHIIMMU  FEOMETPHUYECKMMH  HEpPAaBEHCTBaMH,
MTOHUMATh 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 MPHU PELICHUU F€OMETpUYECKUX 3ajaad. [lomp3oBaThes
Teopemoii daneca U TEOPEMOIl O MIPONIOPLIMOHAIBHBIX OTPE3KaX, IPUMEHITh UX
JUISl pELIEHUS TPAKTUYECKUX 3a]1a4.

[IpumMeHATp  TpU3HAKKM  MOAOOMS  TPEYrOJbHHUKOB B  PELICHUH
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.

Brnagete mNOHATHSIMH CHHyCa, KOCHMHyCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO  TPEYroJIbHUKA. IloyIb30BaThCAd 3TUMH  MOHATUSAMH U
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
MEXy KacaTeJbHOU U XOPAOU NP PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

Brnagetp MOHSATMEM  ONUCAHHOTO  YETHIPEXYTOJbHHKA, MPUMEHSTh
CBOMCTBA OMMCAHHOTO YEThIPEXYTObHUKA MTPU PEILICHUH 3a]1ay.

IIpuMeHATh MOTyYEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTH MaTEMaTUYECKUE
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 TPUTOHOMETPUYECKHE (YHKLIUU OCTPHIX YIJIOB, HAaXOIUTh C HX
MOMOILBIO PA3JUYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTroJbHUKA («perIeHue



MPSIMOYTOJIBHBIX TPEYrOJbHUKOB»). HaxoauTe (C MOMOIIBIO KaJbKYJISTOPA)
JUTMHBI U yTJIBI AJ11 HeTaOJMUYHBIX 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 mnossTHAMH 1peoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX
AJIEMEHTOB  MoA0OHbIX  ¢uryp. Ilomp3oBatbes — cBoMicTBaMH — MOJ00US
MIPOU3BOJBHBIX (UTYP, YMETh BBIYUCIIATD JJIMHBI U HAXOJUTH YIJIbI Y TTOJOOHBIX
¢uryp. IlpumensTb cBoiicTBa MOAOOMS B MPAKTHUYECKUX 3aJayax. YMETh
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.

[Tonb30oBaTbCcd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €ro B
pELIEHNH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

BitageTs NOHATUAMU TPAaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXXHOCTH,
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
MOAENU [JIsl 3aJad pealbHOM >KU3HU W MPOBOJUTH COOTBETCTBYIOLIUE
BBIYKMCIICHUS C MPUMEHEHHEM IMOAOOUS W TPUTOHOMETPUYECKHX (DYHKIIMI
(Tmos1b3ysiCh, A€ HEOOXOAUMO, KAIbKYJIATOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HaumenoBan KoumnuecTBo yacos JJIeKTPOHHBIE
°
He pa3/iesioB U (undposbie)
n/ Bcer  Konrpoabn = Ilpakruyeck
TeM o0pa3oBaTe/bHbBIE
n 0 bIe padoThI ue padboTsbl
NPOrpaMMblI pecypcsl
1 [Tpocreitmue 10 bubnuorexa [JOK




T€OMETPUYECK https://m.edsoo.ru/7f415
ne Gurypel u eze
MX CBOMCTBA.
N3mepenne
r€OMETPUYECK
WX BEIIMYHH
bu6mmoreka [JOK
TpeyronbHUKN 19 1 https://m.edsoo.ru/7f415
eze
[TapannensHbl
o HDSMBLC bu6mmoreka [JOK
P ’ 21 2 https://m.edsoo.ru/7f415
cymMMa yrjoB 026
TPEYroJabHUKA T
OKpyXHOCTb U
bubmuoreka [JOK
KpYT. .
14 https://m.edsoo.ru/7f415
I'eomerpuueck 026
HE IOCTPOCHUS T
[ToeTopenue, Bu6moreka LIOK
0000meHne 4 1 https://m.edsoo.ru/7f415
3HAHUMN e2e
OBLIEE
KOJIMYECTBO
4
YACOB IIO 68 0
I[TPOI'PAMME
8 KUIIACC
N HauMeHoBaHIMe Kosaun4yecTBo 4yacos DJIeKTPOHHbIE
(uu¢posbie)
n/ pasgeroBuTeM  Bcer Kourpoann  Ipakruueck
o0pa3oBaTejibHbIE
I NMporpaMmabl 0 ble padoThI ue padoTsl
pecypchl
YeThnEx VIoMbH bubmuorexa [JOK
pexyT 16 1 https://m.edsoo.ru/7f41
HUKH
7el8
IImomane.
Haxoxaenne
Ioniaaei
IHeVEONEHIKOR bubmuorexa [JOK
peyr 9 1 https://m.edsoo.ru/7f41
1 7e18
MHOT'OYTOJIbHBIX
¢buryp.
[Tnomanu
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MOA00HBIX
duryp
Teopema
TMudaropa i bu6nmoreka [IOK
14 1 https://m.edsoo.ru/7f41
Hayajia
7el8
TPUTOHOMETPHH
Teopema Daneca
U TeopemMa o
T —— bubmuorexa [JOK
porop 13 1 https://m.edsoo.ru/7f41
HBIX OTpE3Kax, 7618
Mo1I00HbBIE
TPEYrOJIbHUKH
Vbl B
OKPY>KHOCTH.
Brincannsie u
OIIMCAHHBIC bu6nmoreka [IOK
YeThIPEXyTOJIbHU 12 1 https://m.edsoo.ru/7f41
ku. KacarenbHbie 7e18
K OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEHN
[ToBTOpEHue, bubnuorexa [HOK
00001IcHHE 4 1 0 https://m.edsoo.ru/7f41
3HAHUH 7e18
OBIIEE
KOJIMYECTBO
68 6 0
YACOB IIO
ITPOI'PAMME
9 KJIACC
N HanmenoBanu KosmuecTBo yacos JJIeKTPOHHbIE
" e pa3ieyioB u (uudposbie)
n/ Bcer  KonTpouabn IIpakTHyeck
TeM o0pa3oBaTe/bHbIC
n 0 ble paboThl ue padboTbl
NMPOrpamMMblI pecypchl
bubmuoreka [JOK
BexTops! 8 1 https://m.edsoo.ru/7f41a
12¢
JlexapToBbl bu6mmorekxa [IOK
KOOpPJIMHATHI Ha 12 1 https://m.edsoo.ru/7f41a
IIJIOCKOCTHU 12¢c
Tpuronomerpu 14 1 bubmuoreka [IOK
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1. Teopemsl
KOCHHYCOB U
CHHYCOB.
Pemenune
TPEYroJbHUKOB

[IpaBunbHbBIE
MHOTOYTOJIbHU
ku. [nuHa
OKPY>KHOCTH U
IJI01Ia1b
Kpyra.
Brruncienune
JIomaaen
[IpeobpazoBan
re nmogoous.
Merpuueckue
COOTHOIICHUS
B OKPY>KHOCTH

JBrxeHus
IIJIOCKOCTH

[ToBTOpEHHE,
0000111eHHE,
CHCTEMaTHU3allH
sl 3BHaHUM
OBIIEE
KOJIMYECTBO
YACOB IIO
I[TPOTPAMME
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