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IMNOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECIeYnTh H3YYEeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOWICHWA M B3aUMHOE
pacHoJIOKEHUE, ONMUPAECTCSl Ha JIOTMYECKYH0, [OKa3aTelIbHyl0 JUHHUIO. LleHHOCTh u3ydyeHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO O0y4Jaromuics
YUUTCS TIPOBOJUTBH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXJIeHUs «OT MPOTUBHOIO», OTINYATh CBOICTBA OT MPHU3HAKOB, POPMYIHUPOBATH OOpaTHBIC
YTBEPKICHHUS.

BTopoi1 nenbro u3y4eHuss reOMETpPUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEelIeHUH KaK MaTeMaTHYeCKUX, TaK M IPAaKTHUYECKUX 3a/ay, BCTPEUAIOLIUXCS B peaibHOU
*Ku3HU. OOydarommuiics OJDKEH HAy4YUTHCS OIpPENeIUTh T'€OMETPUYECKyro (Urypy, OMHcaTh
CJIOBaMH JAHHBIA 4YEpTEX WM PUCYHOK, HANTH IUIOMIA/b 3€MENbHOTO Y4YacTKa, pacCcUUTaTh
HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOrO KaOenst uiau TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIUYMCIUTENbHASL JUHUS B U3YYEHUU T€OMETPHH.
[Ipu pemieHun 3afad  MPAKTHUYECKOTO  XapakTepa OOYy4YaloUIUiics YYHUTCS  CTPOUTHh
MaTE€MaTUYeCKUe MOJEIHU pPEATbHbIX KU3HEHHBIX CUTyalud, IPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3yibTara.

KpaiiHe Ba)XHO TOJUEPKUBATH CBS3H T€OMETPUU C JPYTHMH Y4EOHBIMH IpPEIMETaMH,
MOTHBHpPOBaTh  HWCIOJB30BAaTh  ONpPENEIICHUS TIEeOMETPUYECKHX (Quryp u  TOHATHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHUH B (PU3MKe U TEXHUKE. DTH CBsI3U Hanbosee
ApKO BUIHBI B TeMaX «Bektops», « TpuroHoMerpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHAT»
u «Teopema ITucdaropar.

VYuebHblit Kypc «I'eoMeTpus» BKIIOUACT CIEIYIOIIME OCHOBHBIE Pa3Jiesibl COAEPIKaHUS:
«l'eomerpuueckne GuUrypsl W HX CBOHCTBa», «VI3MepeHHE TIeOMETPUYECKHX BEITHMUUHY,
«/lekapToBBl  KOOpAMHATBI Ha  IJIOCKOCTW», «BekTopbl», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeobpazoBanus MOIO0USD.

Ha uzydenue yuebHoro kypca «l'eomerpusi» orBoautcs 202 yaca: B 7 kiacce — 66 yacoB
(2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanpHple nmoHsTHs reomerpun. Touka, mpsimasi, OTpE3OK, Jyd. Yrosn. Buasl yrios.
BeprukaneHple UM CMEXHBIE yIubl.  buccekrpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMmmMeTpun
B OKpPY KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIBIKO LMPKYyJIsd M JuHedku. TpeyrosbHuK. Bsicora,
MeauaHa, OMCcCEeKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpHU3HAKM pPaBHOOEAPEHHOro TpeyroyibHuka. [Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajieNbHbIX NpsiMbIx. CyMMa yrioB TpeyrojbHuKa. BHeminue
YTJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyrojabHUK. CBOWCTBO MeAMaHbl HMPSMOYIOJIBHOIO TPEYTOJBHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMOyTONBHBIN TPEYTOJIbHUK € yTaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIblIeM yrie U 60blIeH cTOpoHe TpeyronbHUKA. [lepneHIuKysp 1 HaKJIIOHHAS.

I'eomeTpruyeckoe MecTOo TOuYeK. buccekTpuca yrina u cepeavHHBIA NEPHEHAMKYISP K
OTpE3KYy KaK Fr€OMETPUYECKHE MECTa TOYEK.

OKpyXHOCTh W KpyI, XOpJa W JuamMeTp, MX CBOWCTBAa. B3amMHOe pacmosioKeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cekymas K OKpYKHOCTH. OKpYyHOCTb, BIIMCaHHas B
yrois. BnicanHas u onucanHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronsHuku. llapamnenorpamm, e€ro mpusHakd W CBOMCTBA. YacTHbBIE cCilyyau
napaiesorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenus Menuassl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaoous. [Ipu3Haku mogo0ust TPEyroibHUKOB.
[TpumeHneHne mo100ust P PEHIeHUH MTPAKTUUYECKHUX 3a/1au.

CaoiicTBa miomaaei reomerpudeckux (uryp. @opmyinsl Ais MIIOWAAN TPEYroJIbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAel MoJ00HBIX pUryp.

Brruncnenue miomiaeil TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[ludaropa. [lpumenenne Tteopemsl Iludaropa nmpu pemeHMH MPaKTHYECKUX
3a1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa IpsMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHbple ¥ IEHTpAJIbHBIE YTIIbI, YTOJ MEXKIY KacaTeIbHOM M XOPJAOW. YTJIbI MEXIy
XOpAaMH M CEeKylluMHM. BrnmcaHHble ¥ ONMCaHHBIE YETBIPEXYTONBHMKH. B3aumHoe



pacmoyiokeHue AByX OKpyxkHocred. Kacanme okpyxHocteit. OOmme kacartelbHbIE K JIBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemwienne tpeyronpHukoB. Teopema KOCHHYCOB U Teopema CUHYCOB. Pemnienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodbue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, nnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUU Haj
BEKTOpaMH. Pa3iioxkeHue BEKTOpa M0 IBYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopaunaTel BEKTOpA.
CkansipHO€ MMPOU3BEAECHNUE BEKTOPOB, IPUMEHEHHUE JJIsl HAX0XK/IEHUs JJIMH U YIJIOB.

JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHUS TMPsSMOM U OKPYXHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPsIMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJILHUKH. JlJIMHA OKPYKHOCTHU. ['pajtlyCcHas u pagraHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBUKEeHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPHUU GUTYp (JI€MEHTapHbIE IPECTaBICHNU).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IporpamMmbl yueOHoro kypca «I'eomerpusi»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKUX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TPOLEAYP T'PaXKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B JESITEIbHOCTH YUYEHOIO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Beel
KHU3HU Ul YCHEIHONW NMpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHIYaJTbHOH TPACKTOpPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPUPOAbBI U 0OIIecTBa, HNOHWMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, 3TaloB €€ pPa3BUTHUS U
3HAYMMOCTH JIJIsl Pa3BUTUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHM HaBbIKaMU
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (¢GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIyYusi:

TFOTOBHOCTBbIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOT0 00pasa »KU3HU (3I0pOBOE MUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TAKOTO )K€ MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JI0OTMYeCKOoe BOCIIUTAHHE:

OpUEHTalel Ha NMpUMEHEHHe MaTeMaTHUeCKUX 3HAHWM NI pelleHus 3aaad B o0iacTu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpesbl, 0CO3HAHHEM TJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTei uX pereHus;



8) aganTanus K U3MEHSAIOIUMCS YCJIOBUSAM CONUAIBHON U IPUPOAHOI Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHCJIC YMCHUC YUYUTLHCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NESATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUU U3
OTIbITA IPYTUX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMyIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe yUeOHblIe 1eliCTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBUIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU MaTEMaTUYECKHX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAYy MNOHATHIAMH, (OPMYJIMPOBATH ONpEAETICHUS IOHATHIH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KJacCU(UKALMU, OCHOBAHUS JAJIs1 0000ILEHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHHHMMATh, (HOPMYIHPOBATH U INPEOOPa3OBBIBATH CYKIACHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUHS B (akTax,
JaHHBIX, HAOMIOAEHMSIX W YTBEPKACHUAX, NpeylaraTb KPUTEPUU Jis BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U HMHJyKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IpsMbIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECJOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PacCykICHUS;

e BbIOMpaTh cnoco0 pemieHus ydeOHOW 3anadu (CpaBHUBATh HECKOJBKO BapHAaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOAAIIUN C Y4ETOM CaMOCTOATEIbHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CMOJNB30BaThb  BOMPOCHI  KaK  MCCIENIOBAaTENbCKUH  MHCTPYMEHT  IO3HaHUS,
(dbopMyIHMpOBaTH BONPOCH], (PUKCUPYIOIIME MTPOTUBOPEUHE, IPOOIEMy, CaMOCTOSTEIHHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIOKHBIM DKCIEPUMEHT,
HEOOJbIIOE HCCIIEOBAHME 110 YCTAHOBJEHHIO OCOOEHHOCTEM MaTeMaTu4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOM;



CaMOCTOSTENIbHO  (opMynHpoBaTh O0OOIIEHWST W  BBIBOABI IO  pe3yJbTaTraM
NPOBEIEHHOTO HAONIOICHUS, UCCIICIOBAHUS, OICHHBATH JIOCTOBEPHOCThH IOJYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE TPOIECCa, & TAKKE BBIIBUTATH MPEANOIOKCHUS
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pELIeHUS 3a1a4H;

BbIOMpaTh, aHaJIM3UPOBATh, CHCTEMATU3UPOBAThb W HUHTEPIPETUPOBATh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (HOPM Ipe/ICTaBICHHUS,

BbIOUpaTh opMy MpecTaBlieHuss WHGOOPMALIUK U WUTIOCTPUPOBAThH PellacMble 3a/1adyu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIMH MO KPUTEPUSAM, MPEITIOKEHHBIM YUUTEIEM HWIIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KJEHUS B COOTBETCTBHH C YCIOBUSAMH U IEIISIMU
001IeHust, SICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3aJa4i, KOMMEHTUPOBATh
MOJTyYEHHBIH Pe3yIIbTaT;

B X0JIe OOCYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TE€MbI, MPOOIEMBbI,
peliaeMoii 3a1aun, BhICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MOUCK PEUICHHS, COTIOCTABIIATh
CBOM CYXKJIEHUS C CY)KIICHUSIMHU JAPYTUX YYaCTHUKOB JMajora, 0OHapy>KMBaTh pa3linyue
U CXOJCTBO TMO3UIMH, B KOPpPEeKTHOW ¢dopme (QopMyIHpoBaTh pa3HOIIIACHs, CBOU
BO3PAKEHUS,

MPEACTABISATh PE3YNbTAThl PEHICHUS 3a/1aud, SKCIEPUMEHTA, MCCIIEOBAaHUsA, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3a7ad MPE3CHTANH U
0COOCHHOCTEH ayAUTOPHH;

MOHUMAThH U MCIOIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHAUBHIYyaIbHON pabOTHI MIpH
pelieHnr yueOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATH 11€JIb COBMECTHOM NIEATENIbHOCTH, INIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOMU
paboThl, pactpenensaTh BUILI padOT, JOrOBapuUBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (popMax paboThl (00CyX)AeHUSI, 0OMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YaCcTh PabOTHI M KOOPIUHUPOBATH CBOM JICHCTBUS
C APYTUMHU YWICHAMH KOMAaHJbI, OI[CHUBATh KAYECTBO CBOETO BKJIJIa B OOIIMI TPOIYKT
M0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, aNTOPUTM pelIeHus 3agadd (WIM ero 4acTh),
BbIOMpaTh C€HocoO pemeHus ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUN € y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:



® BIQJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLECCa M Pe3ysibTaTa peIIeHHUs
MaTeMaTUYECKOH 3a/1a4u;

® [PEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPH PELICHUM 337a4yd, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3yJbTaTa JCSATEIBHOCTH IOCTABICHHON LENU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJOCTHIKCHHUS 1€, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koumy oOyuenuss B 7 kJjacce OOydalOUIMiiCs MOMYYUT CIEAYIOIIME MpPEAMETHBIC
pe3yNbTaThI:

Pacnio3HaBaTh UM3y4deHHbIE TE€OMETpPUUYECKHE (UIYpbl, ONpPENeNsiTh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'€OMETPUUYECKUE (UIYpbl, BBIIOJIHATH YEPTEXKU 10 YCIOBUIO
3anaun. M3MmepATh JIMHEHHBIE M YIVIOBBIC BEIMYMHBL. Pemarp 3a1auv HA BBIYUCIICHUE JUJIMH
OTPE3KOB U BEJINYUH YTJIOB.

Jenatb rpyOylo OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcs MNpPHU3HAKAMH PABEHCTBA TPEYIOJBHHUKOB, HCIOJB30BaTh IPU3HAKU U
CBOMCTBAa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOIUTE JIOTMYECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbcs IpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJBHOIO TPEYrOJbHUKA, B PpELICHUU
FeOMETPUYECKUX 3a/1ad.

OnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTrOM MPsIMOM.

Pemiats 3a1aun Ha kieT4yaToi Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YUCIOBbIE M OYKBEHHbIE 3HAYEHUs YIJIOB B
F€OMETPUUYECKUX  3aa4aX C  HUCHOJIB30BAHHEM CYMMBI  YIVIOB  TPEYIOJBHHKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX MpH IEPECEUYECHUU BYX MapaledbHbIX
IPSMBIX CEKYIel. PemaTe mpakTuyeckue 3a1a4y Ha HaXOKICHUE YTIIOB.

Brnasers moHATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY YyIiia
Y CEPEIMHHBINA MEPIEHAUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK.

DopMyIMpPOBATH OINPEAECIECHUS OKPYKHOCTH M KpyTa, XOpAbl U JHAMETpa OKPYKHOCTH,
MIOJI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUU 3a1a4.

Brnaners NmoHsATHEM OINMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HAaXOIUTh €&
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPUCH YIIIOB TPEYTOJIbHUKA IEPECEKAIOTCS B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHINKYJSAPbl K CTOPOHAM TpPEYroOJIbHUKA
[IEPECEKAIOTCS B OHOU TOYKE.

Bnamers noHATHEM KacaTelNbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOU O
MEPIEHANKYISIPHOCTH KAacaTeJIbHON U PAINyCa, IPOBEIEHHOTO K TOUKE KACAHMUS.

[Tomp30BaTbCcd  NPOCTEUINMMH  TE€OMETPUYECKMMM  HEPABCHCTBAMHM, IIOHMMAaTh HX
IIPAaKTUYECKUM CMBICIL.



[TpoBOAUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHMS C TOMOILIBIO HUPKYJISA U JINHEHKU.

K konmy oOyuenuss B 8 kJacce oOydaroumuiics MOMYYUT CIEAYIOIINE MpPeAMETHBIC
pE3yJIbTaThI:

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA HX
CBOMCTBaMH IIPU PELICHUHM F€OMETPUUECKHX 3aau.

[TpuMeHsTh CBOICTBA TOUYKM IE€PECEUEHMS] MEIUaH TPEyrojbHUKA (LIEHTpa Macc) B
pelIeHny 3ajau.

Bnaners noHATHEM CpPEIHEN JIMHUM TPEYrOJbHUKA M TPAICLMM, IPUMEHATh UX CBOMCTBA
IIPU pElIEHHH TreoMeTpuueckux 3aznad. llomp3oBarecs Teopemoir Paneca U TeopeMOH O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELIECHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IPU3HAKU [10100USI TPEYTOJIbHUKOB B PELIEHUH I'€OMETPUUYECKHUX 3a]1a4.

[Tons3oBatbess Teopemoit IIudaropa ans pemeHus: reoMETpUUECKUX M IPAKTUYECKHUX
3aga4. CTpOUTh MaTEMaTHUYECKyI0 MOJENb B NPAKTUYECKUX 3aJadyax, CaMOCTOSTENIbHO AENaTh
4yepTEX U HAXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Branerp moHATHSIMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro YIJia MNpsSMOYIOJbHOTO
TpeyrojabHuka. [101p30BaThCS 3TUMHU NOHATUAMM JUIs PELLICHUS TPAKTUYECKUX 3aad.

Bbruucnare  (pa3nuuyHbIMM - cllocoO0aMu)  IUIOIIAJAb  TPEYrolbHUKAa M IUIOLIaIU
MHOTOYTONBHBIX  (uryp (MOnb3ysch, TA€ HEOOXOIUMO, KaIbKyIaTopoMm). [IpuMeHsATh
[I0JTy4YE€HHbIE YMEHUS B IPAKTUYECKUX 3a/ladax.

Bnagers NOHATUSMH BIMCAHHOTO W LEHTPAJIBHOTO yTIJa, HUCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIJax MEXAYy XOopJaMH (CeKyLIMMM) U YIile MeXAy KacaTeabHOM U XOpAoH
IIPU PELICHNU T€OMETPUUYECKUX 3a/1ay.

Bragerh moHSATHEM ONUCAHHOTO YETHIPEXYTrOJbHUKA, IMPUMEHATh CBOICTBA ONMUCAHHOIO
YeThIPEXYTOJbHUKA TP PEILICHNN 3aa4.

[TpuMeHATh NOJyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (TI0IB3YSICh, I/1€ HEOOX0UMO, KaJIbKYJISITOPOM).

K koHiy oOyuenus B 9 kJacce oOyuaroumuiics MOMYYUT CIEIyIOIIUE MpeAMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKHE (QYHKIUU OCTPHIX YIJOB, HAaXOJUThb C HUX IOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYroJbHUKA  («pEUlIeHHE  MPSIMOYTOJIbHBIX
TPEYToJILHUKOB»). HaxoauTh (C MOMOLIbI0 KaNbKYJIATOpA) AJIMHBI M YIJIbl U HETaOIMYHBIX
3HAYCHUM.

[Tonb30BaTbes hopMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXJAECTBOM
JUTSL HAXOXKIEHHSI COOTHOIIEHUH MEX]Ty TPUTOHOMETPHUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAaXOXJAECHUS PA3IUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYTrOJbHUKOBY»), MPUMEHATh HUX INPU PELIEHUH T€OMETPHUYECKHX
3ajad.

Brnanets noHstusaMu npeodpazoBaHusi MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. ITonp3oBaTbes CBOMCTBaMHU 10100MsI TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIHHBI U
HAXOJUTh YIJIbl y NMOA0OHBIX Guryp. IlpumensTs cBoiicTBa MOA0OMS B MPAKTUYECKHUX 3aJayax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpHA, O MPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.



[Tonmp30BaThbCcst BEKTOpaMH, IMOHUMATh HMX TEOMETPUUYECKUA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEHICHHH TEOMETPUYECKUX W (u3mdeckux 3amad. [IpuMeHsITh CKaasipHOe
IIPOU3BE/IEHUE BEKTOPOB JJIs1 HAX0XK/IEHUS JJIMH U YIJIOB.

[lonb3oBaTbcss METOAOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PEUICHUH
F€OMETPUUYECKHUX U MTPAKTUYECKHUX 3a/1a4.

Brnaners moHATUAMH MPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JTYTH
OKPYXHOCTU M DPaJMaHHOW MeEpbl yIJa, YMETb BBIYMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUH (UTYp, TPUMEHSTHh ABM)KCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TpyMeHsTh NOJyYEeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJEIH IJIs
3aJa4 peajbHON KU3HU U POBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUYECKUX (DYHKIUH (TIOIB3YSICh, /1€ HEOOX0IUMO, KaIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB H TEM uugpoBbie
Ne n/m P Kontpoabubie  IIpakTHueckue (ncpp )
NpPOrpamMmblI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypcsl
ITpocTeitmme reomeTpruueckue GUTYPHI U
1 I/I)I() cBoiictBa. M3me :Hne FGOMSF I/I}l]II;CKI/IX 10 1 bubmmorexa [OK
' P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmoreka [JOK
2 T 27 1
PEYrOTbHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiMble, CyMMa yTJIOB 12 1 bubnuorexa [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>KHOCTb U KpyrT. I 'eomerpuueckue 14 1 bubnuorexa [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
I1 7 1
> OBTOpeHHE, 0600menHe sHanHi 3 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 66 4 0




8 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢pposbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
N bubnuoteka [JOK
1 | 12 1
STHPExyTOIbIHEY https://m.edsoo.ru/7f417e18
[Tnomans. Haxoxaenue miomaaei
2 e III"IOJ)'IIBHI/IKOB u ff[Horo ro;I;IH):)IX ¢bur 12 1 bubmmorexa [OK
PEY Y ¥p- https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX GuUryp
3 Teopema [Iudaropa n Hauana 10 1 bubnuorexa [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
4 IPONOPLHUOHATIBHBIX OTPE3KaX, MOJ00HbIE 17 1 bubmnorexa LIOK
pomoptt P > 104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
VYrabl B OKpy>XKHOCTH. Briicanuble n
5 OIIMCaHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bu6mmoreka [IOK
I 7 4 1
6 OBTOPCHNE, 0000UICHKE SHAHMIL https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undpoBbie
Ne ni/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPorpamMmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHUHYCOB. Penienue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
5 IIpeoOpaszoBanue nogodus. Merpuueckue 10 1 bubmuoreka [JOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 B 12 1
SHTOpE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
IIpaBunbHBIC MHOTOYTOJILHUKY. J[JIMHA
5 of YKHOCTH U TIIIO ya b Kpyra 8 8 bubmorexa [IOK
py B le pyra. https://m.edsoo.ru/7f41al2c
Beruucnenue miomaaei
but6mmoreka [IOK
6 6
JIBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 5 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJBLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* ['eomerpus, 7-9 xknaccol/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue,
AxkrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey
METOAUYECKHUE MATEPHUAJIBI JJI51 YUUTEJIA

VueOHuK 1 JUIAKTHYCCKUC MAaTCPpHaJlbl

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

e https://m.edsoo.ru/

e https://uchi.ru/

e https://math-oge.sdamgia.ru/




