MHWHHWCTEPCTBO ITPOCBEILEHNST POCCUMCKOMN ®EIEPALIUI

MBOYVY «boramesckas COILI um. A.U. ®enoposa» Tomckoro paiioHa

OOCyX1€HO U NPUHSATO Ha YTBepKaa: S
3acejaHUU NeAaroru4eckoro CoBeTa JlupekTop mrkombl ;‘p yentd©.B.denoposa
[Tporokomn Ne 13 [Tpukasz Ne 27-08-01 ot «30» aBrycra 2024

ot «27» aBrycta 2024 roja.

PABOYAS ITIPOTPAMMA
yueOHoro kypca «I'eomerpus»

U1t oOydaronmxcs 7-9 Ki1accoB

2024

borameso



MNOACHUTEJIBHASA 3AIIMCKA

['eomerprsi Kak OJWH W3 OCHOBHBIX pPa3JElOB WIKOJbHOW MaTeMAaTHKH,
UMEIOIMIA CBOEH 1E/IbI0 00ECTICUNTh U3YYEHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOIIEHMHA W B3aUMHOE PAaCIOJIOKEHHE, OINUPAETCd Ha JOTHYECKYIO,
JI0Ka3aTeNbHYIO JIMHUIO. LIEeHHOCTh M3y4eHHs] TEOMETPUU HA YPOBHE OCHOBHOTO
o011iero o6pa3zoBaHusi 3aKIIFOYAETCS B TOM, YTO OOYHaIOIIUNACS YUYUTCS MPOBOAUTD
JI0Ka3aTeNNbHbIE PACCYXKAEHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHUS, 10KA3bIBATh
VCTUHHBIE YTBEP)KJIECHUS M CTPOUTH KOHTPHPHUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyXJI€HHs «OT TMPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopmynrpoBaTh 0OpaTHBIE YTBEPKICHUSI.

Bropon wnenpr0 HM3ydeHUsT TE€OMETPHUM SIBJSIETCS KCIIOJB30BaHME €€ Kak
MHCTPYMEHTA MPU PEIICHUU KaK MaTeMaTU4eCKUX, TaK U MPAKTHYECKUX 3ajad,
BCTPEUAIOLIMXCS B pealbHOM >ku3HU. OOywaroumics JOJDKEH HaydyUuThCs
OTIPENIETUTh TEOMETPUUECKYI0 (PUTypy, ONMHcaTh CJIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HAlTH TUIOIIAAb 3€MEJIbHOT0 yYacTKa, PaCCUUTaTh HEOOXO0UMYIO ITTUHY
OTNITOBOJIOKOHHOTO KaOems uiam TpeOyeMble pa3Mephbl rapaxa il aBTOMOOWIISA.
OTOMY COOTBETCTBYET BTOPAsi, BBIYMCIIUTEIBHAS JIMHUS B U3YYEHUH T€OMETPUHU.
[Ipu pemeHnn 3amay MPaKTUYECKOrO XapakTepa OOydaroUMiCs YIYUTCS CTPOUTh
MaTeMATUYECKUE MOJEIM PEAIbHBIX JKMU3HEHHBIX CUTyallMid, IPOBOJUTH
BBIYMCJIEHHS U OLICHNUBATh aJ€KBATHOCTH MOJYYEHHOTO PE3YNbTaTa.

Kpaiine BaxHO MNOIYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMHU YUEOHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh OIMPEIEIeHUs] TeOMETPUUYECKUX (PUryp
U TOHSATH, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYEHHbIX YMEHUN B (HU3UKE U
TEeXHUKE. OTH CBA3M Haubojiee SpPKO BUIHBI B Temax «BekTopbi»,
«Tpuronomerpuyeckue CcOOTHOWIECHUs», «Merox koopaumHar» U «Teopema
[Tudparopay.

VY4aeOnbiii kypc «l'eoMeTpus» BKIIOYAET CIIEAYIOIIME OCHOBHBIC Pa3Jieiibl
conepkanusi: «l'eomerpuueckue ¢Gurypel M HUX CBOMCTBa», «M3mepeHue
FeOMETPUYECKUX BEIMYMH», «JIeKapTOBBI KOOpPAMHATBI HA IUIOCKOCTWY,
«BekTopsl», «JIBrxkeHus miockoctu», «lIpeodpazoBanus noaoous.

Ha nzyuenne yuebnoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 knacce
— 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9
Kjacce — 68 yacoB (2 yaca B HEJIEJIIO).



COJAEP’>KAHUE OBYYEHUA
7 KJIIACC

Hauanensie nonaTus reomerpun. Touka, psmasi, OTpe30K, Jyd. YToJ. Bunasl
yrioB. BepTuxkanbHele U CMeXHbIE YUl buccexkrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaensHOCTh M EPIEHAUKYIAPHOCTD NPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETPHUH.
[IpumMepbl CHMMETPUM B OKPYXKAIOLLIEM MUPE.

OCHOBHBIE NOCTPOECHUS C MOMOLIBIO LUPKYJA W JIMHEHUKHA. TpeyrojabHUK.
BricoTta, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHbId W pPaBHOCTOPOHHMN TpeEyrojbHUKU. HepaBeHCTBO
TPEYroJIbHUKA.

CBoiicTBa M TPU3HAKKM PaBHOOEAPEHHOrO TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M ITPU3HAKU NApAJUIENbHBIX NPSIMBIX. CyMMa yriloB TPEYrOJIbHUKA.
BHemnue yrimel TpeyroJbHUKA.

[IpssMOyronbHbBI TpeyrojJpHUK. CBOMCTBO MEIHMAHBI NPSMOYTOJBHOTO
TPEYroJabHUKA,  NPOBEAEHHOM K  rumorteHy3e. lIpuzHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpsIMOYTOJIbHBINA TPEYTOJILHUK C yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yrie U OOJIbLIEN CTOPOHE TPEYroJbHUKA.
[leprieHAUKYJIAp U HAKJIIOHHAS.

I'eomerpruueckoe MecTto TO4YeK. buccekrpuca yria U CepeaUHHBIN
NEPIEHAUKYILP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb W KpYyr, XOpJla W JAuaMmerp, HX CBOWCTBA. B3aumHoe
PAaCTOJIOKEHUE OKPYKHOCTH U IIpsiMoil. KacarenbHas u cexylas K OKpYXHOCTH.
OKpyXHOCTb, BIIMCAaHHAasg B Yroj. BrnucaHHas W ONMCAaHHAsA OKPYKHOCTH

TPEYIrOJIbHUKA.
8 KVIACC

Yerbipéxyroybauku. llapamenorpamMm, ero npusHaku U cBoMcTBa. YacTHbIE
CIy4yad NapauiesiorpaMMoOB (IPsIMOYTOJbHUK, pOMO, KBaapar), UX MPU3HAKU U
coiictBa. Tpameuus, paBHOOOKass Tpameuusi, €€ CBOWCTBA U IPU3HAKU.
[IpsiMoyrosbHas Tpanenus.

Meron ynBoenus menuassl. LleHTpanbHas cummerpus. Teopema Paneca u
TeOpeMa O IPOMOPLUUOHATBHBIX OTPE3KAX.

Cpennue JMHUM TpeyrojbHUKa U Tpaneunu. LleHTp Macc TpeyroiabHuKa.

[logobue TpeyrosbHUKOB, KOd(pduimeHT nomaoodus. IlpuszHaku mnogo0us
TpEyroJibHUKOB. IIprMeHenue no1o0us npu penieHuH NpakTUYECKUX 3a1ad.



CaoiictBa mmiomaneit reomerpuueckux ¢uryp. Dopmynsl Ui IUIOMIAAH
TPEYTroJIbHUKA, MapajuiejorpamMmma, pomoda u tpaneuuu. OTHOLIEHUE IUIOLIAIEN
No100HBIX (QUTYp.

Brrunciienue mioniaier TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema Ilugaropa. Ilpumenenme Tteopembl [ludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOTrO yrild NPsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPHUTOHOMETPUUECKOE TOXKAECTBO. TpHUroHOMeTpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

BrincanHble M LEHTpaibHBIE YIJIBI, YIOJI MEXAY KacarelbHOM U XOPIOU.
Yrnel  Mexay XopAamMM M CEKylUIMMH. BrOucaHHble W ONHMCAHHBIE
4eTBIPEXYTOJbHUKYU. B3anMmHOEe pacnosiokeHue IByX OKpyxkHocTed. Kacanwne

oKkpyxHocTel. O0I1ue KacarenbHbIE K JBYM OKPYXHOCTSIM.
9 KUIACC

Cunyc, kocunyc, TaHreic yrioB ot O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIbI MPUBEACHUS.

Pemenue TtpeyrompHukoB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB.
PelieHne mnpakTHUECKUX 3a37a4 C HCHOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB.

[Ipeobpazoanue nogoo6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O TpPOU3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, amuHa  (MOIylb)  BEKTOpPA, COHAINPABICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO  HAIPABJIICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpAIlMU HAJl BEKTOpaMu. Pa3nokeHune BEKTOpa Mo JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, TPUMEHEHUE JJIS1 HAXOXKACHUS JJIMH U YTIIOB.

JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTU. YPABHEHUS MIPAMOU U OKPYKHOCTH
B KOOPJHMHATAX, IEPECEUECHUE OKPYKHOCTEN U MPSIMbIX. METO1 KOOPUHAT U €TO
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYroJIbHMKM. JlnmHa OkpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yIya, BBIUMCIIEHUE JUIMH AYr OKpyxxHOcTeu. [lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBI>KEHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (djIeMeHTapHbIE
npeactasneHus ). [apamiensueiit nepeHoc. [ToBopoT.



INTAHUPYEMBIE PE3YJbTATbI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PpPe3yJabTaTbhl OCBOCHHS MPOrpaMMbl Y4E€OHOTO Kypca
«I'eomeTpuss» XapakTepU3yrOTCS:

1) naTpoTHYecKoe BOCIIUTAHUE:

MPOSIBJIECHUEM HHTEpECa K MPOLUIOMY UM HACTOSIIEMY POCCHUCKOMN
MAaT€MATUKH, I[IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHSIM POCCHMCKHUX
MAaTEMATHUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTXKEHUM B APYTUX HayKax U MPUKIAIHBIX cdepax;

2) rpasKiaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00SI3aHHOCTEN IpaykJ]JaHWHA U PEATU3aIUU €ro
npaB, NPEACTAaBICHUEM O MaTeMaTHUYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUH, MPOIEAYp IPaKIaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMIPOCHI), TOTOBHOCTHIO K 0OCYXKJICHUIO ATHUYECKUX TTPOOJIEM, CBSI3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAyKH, OCO3HAHMEM BaKHOCTH
MOPATbHO-3TUYECKUX NPUHIUINOB B AEATEILHOCTU YYEHOTO;

3) TpyaoBO€ BOCIIMTAHHE:

YCTaHOBKOW Ha AaKTUBHOE Yy4dyaCcTUE B PEIICHUM NPAKTUUECKUX 33aJad
MaTEMAaTUYE€CKON HAMpPaBJICHHOCTH, OCO3HAHUEM BAaXXHOCTHU MaTeMaTH4YECKOTO
o0pa3oBaHusl Ha MPOTSHKECHUM BCEW KU3HU I YCIENTHON mpodecCuoHAILHOM
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJIMMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHIUBUAYATHLHON TPAEKTOPUU 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4YEeCKOE BOCIIMTAHHUE:

CIIOCOOHOCTPIO K SMOIMOHAILHOMY M 3CTETHUYECKOMY BOCHPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajad, PEIICHUM, PacCyXIECHUN, YMEHHUIO BHJICThH
MaTeMaTU4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTallUC B JEATCIbHOCTU HA COBPEMEHHYIO CHCTEMY HAayYHBIX
MpeACcTaBlIieHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOIBLI U
oO1mecTBa, TMOHMMAHMEM MAaTEMAaTHYEeCKOW HAyKM Kak cCQepbl YeIOBEUYECKOU
JEeATEIIbHOCTH, ITAloB €€ pa3BUTHUSI U 3HAUUMOCTH JUJII Pa3BUTUS LIMBUJIM3AIUH,
OBJIQJICHUEM A3BIKOM MAaTEeMaTHKH U MAaTEMaTU4YECKOU KyJIbTYypOU KaK CPEICTBOM
MO3HAHMUS MHUpPA, OBJIAJICHUEM IPOCTEHIIMMHU HaBBIKAMHM MCCJIEIOBATENbCKOM
JIeITEIbHOCTH;



6) ¢pusnyeckoe BocmMTAHUE, (POPMHMPOBAHHE KYJIBTYPbI 310POBbS H
IMOLHOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO NPHUMEHATh MAaTeMaTWUYECKHE 3HAHWS B HMHTEPECAX CBOETO
3710pOBbs, BEACGHUS 370pOBOro oOpa3a KW3HM (3J0pOBOE  MHTaHHE,
cOQIaHCHPOBAHHBIM PEKUM 3aHATUA W OTAbIXa, pErylapHas QuandeckKas
aKTUBHOCTb), C(OPMHPOBAHHOCTHIO HaBbIKa PEQIEKCUM, MPU3HAHUEM CBOETO
npaBa Ha OIMIMOKY U TaKOTO K€ MpaBa JPYyroro 4eloBeKa;

7) 3K0JIOrH4YeCKOe BOCIIMTAHUE:

OpHUEHTalMeN Ha MPUMEHEHHE MAaTEMATUYECKUX 3HAHUM I PEIICHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKPYKAIOLIEW Cpenbl, IUIAHUPOBAHUSA IMOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCJIEACTBUNA ISl OKPYXKAlOUIEW Cpelbl, OCO3HAHUEM
IJ100aNBHOTO XapakTepa dKOJOTHUECKUX MTPOOJIEM U MyTEl UX PEIICHUS;

8) ajanTanusa K M3MEHAIOIMMCSH YCJIOBUAM COUMAJIBHON M NPUPOAHOH
cpeabI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO JEATEIIbHOCTh, B TOM YHCJIE
YMEHHUE YUYUTbCS Yy JIPYTHX JIOAEH, mpuoOperaTb B COBMECTHOU AEATEIILHOCTU
HOBBIE 3HAaHUS, HABBIKU U KOMIIETEHIIMH U3 OIbITAa IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
(bopMyaMpOBaTh UJIEU, TOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSX, B TOM YUCIIE
paHee HEWU3BECTHBIX, OCO3HaBaTh JeQUUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBAaTh CTPECCOBYIO CHUTYallMlO, BOCIPHUHUMATD
CTPECCOBYIO CHUTYyallMlI0 KaK BbBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBAThH
NpUHUMAaeMble pPEIIEHUs] U JAeUCTBUS, (HOPMYIUpOBaTH U OIICHUBATh PUCKU U
nocieacTBusi, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JJoruyeckune aeMcTBUI:

e BBUIBJSTHh U XAPAKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKA MATEMaTUYECKUX
00BEKTOB, TOHSATUN, OTHOIIEHUN MEXIYy MNOHATUSIMHU, (POPMYyIUPOBATH
ONpPENENCHUsT  MOHATHM, YCTAaHABIMBATH  CYIIECTBEHHBIM  IMPU3HAK
KIaccu(UKalMyi, OCHOBAHUA JJIsi OOOOINECHWS W CpPaBHEHMS, KPHUTEPUU
MPOBOJVUMOTO aHAJIN3Q;

e BOCHPHWHMMATH, (OPMYIHPOBaTh U MPEOOPA3OBBIBATh  CYXKIACHHUS:
YTBEpAUTENIbHBIE W OTPULATENIbHbIC, €IUHUYHBIC, YacTHhIE U OOIIueE,
YCJIOBHBIE;



BBISIBISITh ~ MAaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3U U
npoTuBOpeuns B (PakTaX, JAaHHBIX, HAOMIONEHUSIX U YTBEP)KICHHUSAX,
npenjaratb KpUTEpUu JJIsl BBISIBJICHHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;
JieNaTh BBIBOABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IIOUEHNN, YMO3aKIIOUEHUI 0 aHAIOTUY;

pazOupare 10Ka3aTe/IbCTBA MAaTEMAaTHUECKUX YTBEPKIECHUHN (IPSIMBIE U OT
OPOTUBHOTO), MPOBOJAUTh CAMOCTOATEIBHO HECIIOKHBIE JOKA3aTEIbCTBA
MaTeMaTU4ecKuX (PaKToOB, BBICTpAUBaTh AapryMEHTALUIO, TMPUBOIUTH
OpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;
BbIOMpaTh CIOcOo0 pemeHust y4eOHOW 3amauu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHMsI, BbIOMpaTh Hauboyee MNOAXOISIIMHA C Y4ETOM
CaMOCTOSITENbHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebLCKHE AeHCTBHUA .

UCIIOJIb30BaTh BONPOCHI KaK MCCJEN0BATEIbCKUA UHCTPYMEHT MO3HAHUS,
(dopmynHMpoBaTh BOINPOCH], (PUKCHUPYIONIME MNPOTUBOPEUHUE, MPOOJIEMY,
CaMOCTOSITENIbHO YCTaHaBIMBaTb HCKOMOE M JaHHOE, (HOpPMHUPOBATH
TUIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULINI0, MHEHHE;

OpOBOAUTH IO CaMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN
AKCTIEPUMEHT, HEOOJIBIIIOE NCCIIEA0BAHUE 10 YCTAHOBIIEHUIO 0COOEHHOCTEM
MaTeMaTUYECKOr0 00bEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXY COOOM;
CaMOCTOATENBHO (POpMyJIMpOBaTh OOOOIIEHHS U BBIBOJBI 110 PE3yIbTaTaM
NpOBEAEHHOTO HAOJIIOJICHUS, UCCIIECAOBAHUS, OLIEHUBATh J10CTOBEPHOCTD
MOJIy4YE€HHBIX PE3YJIbTaTOB, BHIBOIOB M 000OIIECHMIA;

NPOTHO3MPOBAaTh BO3MOXXKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BbIIBUTATbH
NPEATNOJIOKEHUS O €r0 Pa3BUTUN B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

BBISIBISITh HEAOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMALIUU, JTaHHBIX,
HEOOXOAUMBIX JJIsl pEUICHUs 3aauH;

BbIOUpAaTh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uHGOPMAIIIO PA3TUYHBIX BUAOB U (HOPM MpEACTABICHHUS;

BbIOUparh (opMy rmpeAcTaBiaeHus UWHGOPMAIMM W WUIIOCTPUPOBATH
pelaemMbple 3a7adyd CXeMaMmH, JuarpaMMamMu, WHOW Tpadukol u ux
KOMOMHAIUSIMU;

OIICHMBAaTh HAIEKHOCTh HMH(POPMALMK IO KPUTEPUSIM, MPEIJIOKEHHBIM
yUUTENEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITENIHHO.

KoMMmyHuKaTHUBHBIE YHHBEpPCAJIbHbIEC Y4eOHbIC 1eCTBHS:

BOCTIPUHUMATH U POPMYIUPOBATH CY)KJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U eNISIMU OOILIEHUs], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJY PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOIYYEHHBIN pE3ybTar;

B X0J1€ 0OCYXAECHHSI 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00OCYKIaEMOIl TEMBI,
npoOJeMbl, pelaeMoi 3a7auu, BbICKa3bIBaTh UJEH, HAIIEJICHHbIE HA MOUCK
pElIEeHUsl, CONOCTAaBIATh CBOU CYXKIEHUS C CYXKICHUSIMH JPYTUX
YYaCTHUKOB JUaliora, 0OHapyKHBaTh Pa3jIMuMe U CXOJCTBO MO3ULMIH, B
KOppeKTHOH dopme HopMyaHpOBaTH pa3HOTIACHS, CBOU BO3PAKECHUS;
OPENCTABISATh  PE3YNbTaThl  pEHICHUS  3aJayd,  DKCIIEPUMEHTA,
UCCJIEIOBaHMsI, IPOEKTa, CAaMOCTOSATENBHO BIOUPaTh (JOpMar BbICTYIUICHUS
¢ y4€TOM 3a/1a4 MPE3EHTAMN U OCOOEHHOCTEN ayJUTOPHH;

NOHUMATh U UCTI0JIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYAIbHOU
paboTHI P PEIICHUN YUYEOHBIX MAaTEMaTUUYECKUX 3a/1ay4;

OpPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALNIO
COBMECTHOM palboThl, pacnpenenarb BHIbl padOT, JI0TOBAPUBATHCH,
00CyXJaTh MPOLIECC U PE3YNIbTAT paboThl, 00001IATh MHEHHSI HECKOIbKUX
JIFOJICH;

y4yacTBOBaTb B TIpymmnoBbIX ¢Gopmax paboTel (0OCyxkaeHus, OOMeH
MHEHUSIMU, MO3TOBBIE IITYPMBbI U IPYTHE), BBIIOJHATH CBOIO YaCTh PadOThI
U KOOpPJHUHHUPOBAaThH CBOU JEUCTBUS C APYrUMHU YJIEHAMH KOMAaH]IbI,
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMU MPOJYKT MO KPUTEPHUSIM,
c(hopMyIMpOBaHHBIM YYaCTHUKaMU B3aUMOJECHCTBUS.

PeryasiTuBHble YHUBEPCcAJIbHbIE YUeOHbIEe 1eiicTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AITOPUTM pPEIEHUs 3a1a4du (UM €ro
4acTh), BBIOMpaTh CMOCOO pelIeHUs] ¢ Y4ETOM HMMEIOLIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBAThH
BapUaHThI PEIICHUI ¢ yu€TOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJJICKT:

BJIaJIe€Th crloco0amMu CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITpoliecca U pe3yJibTara
peLIEeHNsT MaTeEMAaTUYECKOU 3a/1a4H;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPU PELICHUH 3a/1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECITEIbHOCTH ITOCTABICHHOM LIETHU U
YCIIOBUSIM, OOBSCHSTh NPUYMUHBI JOCTHKEHUS WM HEAOCTIKEHUS LIENH,
HaXOJUTh OIIMOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI



K xoHiy oOydyenus B 7 kJjacce OOy4arOmUNCS TMOJYYUT CJCAYIOITHE
MPEIMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTth H3y4YeHHBIE TEOMETpHUECKHUE (UTYPBI, OMNPEACIATh HUX
B3aUMHOE PAacIojoKeHue, M300paxkaTb TreoMeTpuYeckue (QUrypbl, BBIIOIHSITH
YEepTEeXKU MO YCJIOBUIO 3adauu. VIBMEpsSTh JMHEHHBIE W YIJIOBBIC BEIUYHWHBI.
Pemarpb 3a1aum Ha BBIYUCIIEHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyr0 OIICHKY JIMHEWHBIX W YIJOBBIX BEIMYMH IPEAMETOB B
peaTbHON KM3HHU, Pa3MEpOB MPUPOIHBIX O00BHEKTOB. Paznmmyarh pazmepbl 3TUX
00BEKTOB MO MOPSAKY BETUINHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1adyam.

[lonp30BaThCsi MNpPU3HAKAMU PABEHCTBA TPEYrOJHLHUKOB, HCIOJb30BaTh
MIPU3HAKUA U CBOWCTBA PAaBHOOECIPEHHBIX TPEYTrOJLHUKOB NP PEIICHUH 3a71a4.

[IpoBOIUTH JIOTUYECKHE PACCYNKIEHUSI C MCHOJIb30BAHUEM T€OMETPUUECKHUX
TEOPEM.

[lonb30BaThCsl MPHU3HAKAMM PABEHCTBA MNPSMOYIOJbHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEAWaHbl, NPOBEAEHHOW K THUINOTEHY3€ MPSMOYTOJbHOTO
TPEYroJbHUKA, B PEIICHUA T€OMETPUUYECKUX 3a7a4.

OnpenensaTs NapauieTbHOCTh MPSAMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer
C HUMU cekylas. OnpenensiTe NapauieIbHOCTh MPSAMBIX C TOMOIIbIO PABEHCTBA
pacCTOSAHUN OT TOYEK OJTHOW MPSIMOU 10 TOYEK APYroM MPsIMOM.

Pemate 3agaun Ha kieryatoit Oymare.

[IpoBOANTH BHIYUCIICHWS W HAXOJWTh UYHCJIOBBbIC U OYKBEHHbBIE 3HAUCHUS
JIJIOB B TEOMETPUYECKHX 3aJadaX C MCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJILHUKOB M MHOTOYTOJHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUEHUN JIBYX NapajUIeNIbHbIX NPSIMBIX CEKylled. Pemars mnpaktuueckue
3a71a41 Ha HAXOXKJICHHE YTJIOB.

Brmagers NOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPEHCIAThH
OMCCEKTPHUCY YIJIa ¥ CepeAUHHBIN MEPTICHIUKYIISIP K OTPE3KY KaK T€OMETPUIECKHE
MECTa TOYEK.

DopMyIMpOBaTh OMPENENIEHUS OKPY>KHOCTH U Kpyra, XOpJibl U JuameTrpa
OKPYXHOCTH, ITOJIb30BaThCs NX CBOUCTBAMU. Y METh ITPUMEHSATHh 3TH CBOKCTBA MPH
pELIECHUY 3a1a4.

Brnagers moHATHEM ONMUCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBarbesi dakTaMu O TOM, YTO OHMCCEKTPHCHI YTJIOB
TPEYTOJIbHUKA TMEPECEKAOTCA B OJIHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

Bragers moHsATHEM KacaTeNnbHOW K OKPYKHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIECHINKYJIIPHOCTH KacaTeJIbHOM U pajinyca, NPOBEIEHHOTO K TOUKE KaCaHUs.



[Tosib30BaThCS NPOCTEUILIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX MPAKTUYECKUNA CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHE TOCTPOEHHSI C TOMOUIBIO HUPKYJIS U
JIMHENKH.

K xonmy oOydenuss B 8 kJjacce oOydaronmiicsi TMOJIYYIHUT CICAYIOIINE
IPEIMETHBIE PE3YJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BATHCS UX CBOWCTBAMM IPU PELICHUU T€OMETPUUECKUX 3a7au.

[IpuMeHsSTh CBOMCTBAa TOYKM MEPECEUEHUS MEAUAH TPEYrojbHUKa (LEHTpa
Macc) B pEUICHUH 3a/1a4.

Brnaners nmoHsiTMHEM CpeqHEl JMHUM TPEYroJIbHUKA W Tpaneluu, IPUMEHSITh
X CBOWCTBA IIPU PEUICHMHM reoMerpuyeckux 3anad. [lomp3oBarecs Teopemoit
®aneca ¥ TEOPEMOI1 O IPONOPLMOHATIBHBIX OTPE3KAX, IPUMEHSTh UX JIJIS1 PEIICHUS
NPaKTUYECKUX 3a/1a4.

[IpuMeHsITh IpU3HAKY TOJ00US TPEYTOJbHUKOB B PEILIEHUH IT'€OMETPHYECKUX
3a/1ad4.

[lonb3oBateest Teopemoit Iludaropa st pelieHUss TE€OMETPUUECKUX U
npakTHueckux 3aaad. CTpouTh MaTEeMATUYECKYyH0 MOJIEIb B NPaKTHUECKUX
3a/1ayax, CaMOCTOSTENIbHO JeNaTh YePTEX U HAXOIUTh COOTBETCTBYIOIIUE JITUHBI.

Bnanerp mNOHATHSMU CHHyCa, KOCHMHYCa W TaHT€HCA OCTpOro yria
IpsIMOYTOJILHOTO TPEYroJibHUKA. 110J1630BaThCsl STUMU NOHATUAMU JJIsI PELLICHUS
NPaKTUYECKUX 3a7au.

Bbruncnath (pa3iMyHbIMUA CIOCO0AMU) TUIONIAIb TPEYTrOJbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX  (GuUryp (HOJIb3ysiCh, TJI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsITh OJTydYEeHHbIE YMEHUS B MPAKTUYECKUX 3aa4ax.

Branerr MOHATHUSMHM BIOUCAHHOTO M IIEHTPAIBHOTO YIJIA, HUCMOJbB30BaTh
TEOpEMbI O BIMCAHHBIX YIJaxX, yriaxX MEXAY XOpJAamMu (CEeKYUMMM) U yTIIe MEXAY
KacaTeJIbHOM U XOPAOU IIPU PELIEHUN N'€OMETPUYECKUX 3a/1a4.

Brnaners mOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHITH CBONCTBA
OTIMCAHHOTO YETHIPEXYTOJbHUKA MIPU PEIICHUH 3a/1a4.

[IpuMeHsITh MOJydyeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MareMaTH4eCKue
MOJIENH JIJIs 3a7a4 PeabHOM )KM3HU U MMPOBOIUTH COOTBETCTBYIOIIME BHIYMCIICHHS
C MpPUMEHEHHEeM MOoJ00Us M TPUTOHOMETpHUH (TOJIB3YSICh, TA€ HEO0OXO0AMMO,
KaJIbKYJISITOPOM).

K xoHiy oOydyenus B 9 kJjiacce oOy4aromUHCs TMOJYYUT CJICAYIOITHE
MPEIMETHBIE PE3ybTaThI:

3HaTh TPUrOHOMETpUUYECKHE (YHKUMU OCTPBIX YIJIOB, HAaXOAUTh C HX
NOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJHLHOTO TPEYroJIbHUKA («pEIleHHe



IPSIMOYTOJIbHBIX TPEYT OJIbHUKOB)). HaxoquTh (¢ MOMOIIBIO KalbKyJIATOPA) JIUHbI
Y YTJIbI 17151 HeTaOJIMYHBIX 3HAYCHUH.

[Tonb3oBatbes popMysiaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOKJIECTBOM JUII HAaXOXKJIEHUS COOTHOILUEHHA MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYHUHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIS1 HAXOXKACHUS Pa3IMUHbIX
DIIEMEHTOB TPEYrOJIbHUKA («PEIIEHUE TPEYTOJbHUKOBY), MPUMEHATh HUX IPH
pELICHUU TEOMETPUYECKUX 3a7au.

Brnagers nmossTHAMH ~TpeoOpa3zoBaHUS TONOOUS, COOTBETCTBEHHBIX
3NIEMEHTOB T0100HBIX puryp. [lonp3oBarbces cBOHCTBaMU 1101001 TP OU3BOIBHBIX
buryp, ymerb BBIYUCIATH JJIMHBI M HAaXOJIWUThb YIJbl y MNOJOOHBIX (QUIYp.
[IpumeHsTh CcBOMCTBA NMOAOOMS B NPAKTHUECKUX 3alaydax. YMETb NPUBOIUTH
IpUMEPBI MOJOOHBIX (PUTYP B OKPYXAIOIIEM MUPE.

[Tosib30BaThCs TEOpEMaMu O IPOU3BENECHUN OTPE3KOB XOP/1, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[losb30BaThCsl BEKTOpAaMHU, MOHUMATh MX FEOMETPUUYECKUN U (hU3HUECKUi
CMBICJI, TPUMEHATh KX B PEUICHUHM T'E€OMETPUYECKUX U (PU3UYECKUX 3ajad.
[IpuMeHsTh CKaTSIPHOE MPOU3BEIECHUE BEKTOPOB JJIs1 HAXOKIEHUS JUIMH U YTIJIOB.

[losb30BaThCsi METOJOM KOOPJAMHAT Ha IUIOCKOCTH, IMPUMEHSATH €ro B
pELICHNU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Braners NOHATUSAMU NPaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTU OKPYKHOCTH M PAAUaHHOW MEpbI yria, YMETh BBIUUCIATH IJIOIIAAb
Kpyra u ero yactei. [IpuMeHsTh moJlydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (MM HEHTPHI) CUMMETPUU (DUTYp, TMPUMEHSTH JBUKEHUS
IUIOCKOCTH B MPOCTEHIINX CIIydasX.

[IpuMeHsITh MOJSydyEeHHBbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MareMaTH4eCKue
MOJIENN JIJIs 337a4 PeaibHOM )KM3HU U MPOBOJIUTH COOTBETCTBYIOLIME BHIYNCIICHHUS
C MPUMEHEHHEM IMOJ00Us W TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YyACh, TAE
HE00X0IMMO, KaJIbKYJISITOPOM).
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