ITPABUTEJIbCTBO CAHKT-IIETEPBYPI'A
KOMMUMTET 110 OBPA30OBAHMUIO

I'OCYJAPCTBEHHOE BIO/DKETHOE OBIEOBPA3OBATEJIBHOE YUYPEXX/IEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHAS IIKOJIA Ne 152
KPACHOI'BAPJIEMICKOI'O PAMOHA CAHKT-TIETEPBYPT'A
UMEHU IT'EPOSI POCCUMCKOM ®EJIEPALTAN T.A . ATTAKHJI3E

195196, Cankr-IletepOypr, yin. CraxanoBues 1. 15 k. 2, 444-02-40
WHH 7806103861 KIIIT 780601001

AHHOTauus K padoyeii mporpamMMe no reomMmerpuu /-9 Kjiace
MNOACHUTEJBHASA 3AIINCKA

['eoMeTpus Kak OOWH U3 OCHOBHBIX PA3/EIOB IIKOJIbHOW MAaTEMATUKHA, UMEIOILNN
CBOEH LENbI0 O0ECIEYUTh U3YyYEHUE CBOWMCTB U pa3MepoB (UTYp, UX OTHOLIEHUH H
B3aMMHOE DAacCIIOJIOKEHHUE, OIMPACTCs Ha JIOTHYECKYHO, JOKAa3aTENbHYK) JIMHUIO.
[leHHOCT, W3y4YeHUS] TEOMETPUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJII0YaeTCss B TOM, YTO OOYYalolMWCA YYUTCS MPOBOJUTH JOKa3aTeJIbHbIC
pacCyXJI€HUsI, CTPOUTH JIOTUYECKHME YMO3AKJIIOUCHHUSA, JOKAa3blBaTh HCTUHHBIC
YTBEPXKIACHUSI U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
OPOTUBHOTO», OTJIMYATh CBOMCTBA OT NPHU3HAKOB, (POPMYJIUPOBATH OOpaTHBIC
YTBEPKIACHUS.

Btopoii 1enpi0 u3yyeHHs] TE€OMETPUU SIBIISIETCS MCIOJIb30BAaHME €€ Kak
WHCTPYMEHTAa NpPH PEIICHUH KaK MaTeMaTH4YeCKUX, TaK M TNPAKTUUYECKUX 3ajad,
BCTPEUAIOIINXCS B peaIbHOM KU3HU. OOydyaromuics JOJDKEH HAYYUTHCS ONpeeTuTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMHU JaHHBIM 4YEPTEX WM PUCYHOK, HANTH
TUIOMIAh 3€MENBHOTO y4YacTKa, PacCUUTaTh HEOOXOIMMYIO IJIMHY ONTOBOJOKOHHOTO
Kabeyst uiau TpedyeMble pa3Mephbl rapaxa JJisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENIbHAS JIMHUS B W3y4eHUU TeoMmeTpuu. [lpu pemiennn 3amad
MPAKTUYECKOI0 XapakTepa OOy4arolUNUCs YYUTCS CTPOUTH MaTEMaTUUECKUE MOJENU
peanbHbIX JKU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUHUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIYYE€HHOTO pe3yJibTaTa.

KpaitHe BaxxHO mMOMUEPKUBATH CBS3M TEOMETPUM C JPYTUMH y4YEOHBIMHU
npeaMeTaMy, MOTUBHUPOBATh HCMOJb30BATh OMNpPECICHUS TeOMETPUYECKUX (GUryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHUE MOJYyUYEHHBIX YMEHHUN B (U3UKE W TEXHHUKE.
Oty cBsi3u HambOoJee SPKO BUAHBI B TeMax «Bektopw», «TpuroHomeTpuyeckue
COOTHOIICHHSI», «MeToa koopauHa™» u « Teopema [Tudaropay.



VYueOubii kKypc «l['eomMeTpusi» BKIIOYAET CIEAYIOLUIMEe OCHOBHBIC pa3Jieibl
conepkanus: «I'eomerpuueckue GUrypsl U UX CBOMCTBaY, «/I3MepeHre reoMmeTpuaecKix
BEJIMUUH», «JeKapTOBBI KOOpPJIHWHATHI Ha IUIOCKOCTH», «BekTtopb», «/IBUkKeHUs
I0CKOCTIY, «IIpeoOpazoBaHus MOI00MS.

Ha uzyuenue yue6Horo kypca «I'eomeTpusi» otBoauTes 238 yaca: B 7 kitacce — 68
yacoB (2 Jaca B HeJemio0), B 8 kiaacce — 68 JacoB (2 yaca B Henen0), B 9 kimacce — 68
4yacoB (2 Jaca B HEJIEINIO).

COJEPXAHUE OBYUYEHUA

7 KIIACC

HavaneHble noHATHSA reomeTpuu. Touka, mpsiMas, OTPE30K, Jyd. YTroid. Bumsl
yriI0B. BepTukanbHble U CMeXHBIE YIibl. buccekrpuca yrna. Jlomanasi, MHOrOyroiabHUK.
[TapannenbHOCTh U NEPIEHANKYIISIPHOCTD MPSAMBIX.

Cummetrpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cuMmmeTpuu. lIpumeps
CUMMETPUU B OKPYKAIOILEM MUPE.

OCHOBHBIE IOCTPOEHHUS C TOMOIIBIO IUPKYJIA U JINHENKH. TpeyroibHUK. BricoTa,
MeanaHa, OMCCEKTpUCa, X CBOMCTBA.

PaBHOOenpeHHBIE W PaBHOCTOPOHHWI  TpeyroiabHuku.  HepaBeHCTBO
TPEYTrOJbHHUKA.

CBoiicTBa M IpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBOMCTBA M NPHU3HAKU NApALIEIbHBIX NPsAMBIX. CyMMa yIJIOB TpPEYroOJIbHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpsmoyroyibHbIid  TpeyrosbHUK.  CBOWCTBO  MeAWaHbl  MPSMOYTOJBHOIO
TPEYTrOJbHUKA, MPOBEAEHHOW K rumnoreHyse. lIpu3Haku paBeHCTBAa NPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSMOYTONIBHBINA TPEYTOIBHUK C yrioMm B 30°.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 OOJIBIIIEM YTJIe U OOJBIIEH CTOpOHE TpeyroibHUKa. [lepnenauxynsp
Y HaKJIOHHAs.

I'eomeTpuueckoe MecTo ToUeK. buccekTpuca yria u CepeIMHHBINA MEPIICHIUKYIISIP
K OTPE3KY KaK TEOMETPUYECKHUE MECTA TOUYEK.

OKpy»XHOCTb U KpyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anmHoe pacnonoxeHue
OKpYXHOCTH M npsMoil. KacarenmpHasd M ceKymas K OKpPYXHOCTH. OKpPYX HOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YereipéxyronpHuku. llapammenorpamMm, €ro npu3Haku M cBoOWMCTBAa. YacTHbIE
cllyday MapaiesorpaMMoB (IpSIMOYTOJIBHUK, pOMO, KBapaT), X PU3HAKH U CBOICTBA.
Tpanenus, paBHOOOKast Tpameius, €€ CBOWCTBA U MpU3HAKU. [IpsiMoyronpHas Tpamnerus.

Merton ynBoenuss menuanbl. lleHTpanbHas cumMmerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.



CpenHue JIMHUYU TPEYTrobHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHuKa.

[lonobue TpeyronpHUKOB, Kodpdumument mnoxodus. Ilpusnaku nogoOus
TpeyrojabHUKOB. [I[pumMeHeHre mogo0us Mpu pEeIIeHUH MPAKTUISCKUX 3a/1a4.

CaoiictBa 1momaned reoMmerpudeckux @uryp. Dopmynsl Ui IUIOMIAAA
TpEyroJibHUKa, TNapajuienorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIOIAAeH
noTI0OHBIX (QUTyp.

Brruncienne mniomane TPEYroJbHUKOB M MHOTOYTOJBHHMKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemnl Iludaropa npu pernieHun
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOro YyIrja HpsIMOYTOJIbHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (PYHKIIMH YIJIOB B
30,45 u 60°.

BrnycanHble M LEHTpaIbHBIE YIVIbI, YTOJ MEXAY KacaTelIbHOW U XOpHAOU. YTIIbI
MEXKly XOpJaMH U CEKyIIMMU. BrincaHHbIe U ONIMCAaHHbIE YETHIPEXYTOJIBHUKH. B3auMHoe
pacrosiokeHue JByX okpyxkHoctei. Kacanue okpyxxkHocteidt. OOImue KacaTelbHbIE K
JIBYM OKPYHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYJIIbI IPUBEACHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. PemeHwne
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NMpOU3BENECHUM OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIAECHUN OTPE3KOB
CEKYILHUX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

BexkTop, nnuHa (MOAyYJb) BEKTOPA, COHANIPABIEHHBIE BEKTOPHI, TPOTHUBOIOIOAKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu
HaJ BeKTOopaMH. PasjiokeHHe BEKTOpa 10 JBYM HEKOJUIMHEApHBIM BEKTOPaM.
KoopnuHater BekTopa. CKalsipHOE MPOU3BEIECHUE BEKTOPOB, IPUMEHEHUE JUIS
HaxO0XJICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOU M OKPYKHOCTH B
KOOpPAMHATAX, IIEPECEYEHUE OKPYKHOCTEW M IMpsAMBIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYIOJIBHUKHU. JlmMHA OKpyXHOCTU. ['pamycHas U paauaHHas
Mepa yria, BBIYHUCIIEHUE JUIMH AyT OKpyKHOCTeW. [nomans kpyra, cekropa, CerMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpud ¢Guryp (dJIeMeHTapHbIe
npeactaienus). [lapannensHbiii nepenoc. [loBopor.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOTPAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHUS TPOrpaMMbl yueOHOTo Kypca «['eomeTpusi»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKoOe BOCIUTAHME:

IPOSIBJIECHUEM MHTEpEca K MPOLLIOMY U HACTOSIIEMY POCCHMCKONM MaTEMATHKU,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTH)KEHUAM POCCUHUCKUX MAaT€MaTUKOB U POCCUHCKOU
MaTeMaTUYECKOW MIKOJIbI, K UCIOIb30BAHUIO ATUX JOCTUKEHUU B APYTUX HAayKax H
MPUKJIAJAHBIX cepax;

2) rpaskaaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00s3aHHOCTEN TpaKJJaHUHA U peain3alliy €ro Mpas,
MPEJACTABICHUEM O MAaTeMaTUYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJICHUH, IPOLIEAYP T'Pa’KIaHCKOTO 00111ecTBa (HalIpruMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTMKEHUM HAyKH, OCO3HAHUEM BAXXHOCTU MOPAJIbHO-3TUYECKUX
MPUHIIUIIOB B AESATEIBHOCTU YUEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE€ B PEUICHUH NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW  HAIpPaBICHHOCTH, OCO3HAHMEM  Ba)XHOCTU MATEMAaTH4YECKOIO
oOpa3oBaHUsS Ha TMPOTSHKEHUU BCEW >KU3HU IS YCIENHOW mpodeccruoHaIbHOM
JEATCIBHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHAUBUYATbHON TpPAeKTOpPUHM OOpa30BaHUSI U >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJLHOMY M  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEIICHUN, pacCyXKICHUH, YMEHUI0 BHUJETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTauuel B JEATEIbBHOCTM HA COBPEMEHHYI0 CHCTEMY  HAy4HBIX
MPEACTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSI YEJIOBEKa, MPUPOILI U
oOllecTBa, TMOHUMAaHUEM MAaTEMAaTHYECKOM HayKd Kak cdepbl YeT0BEUYECKOU
NEATEeIIbHOCTH, ASTanoB €€ pa3BUTHUS W 3HAYMMOCTU U1 Pa3BUTHUSL LMBUIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMaTHUKM M MATeMaTUYECKOW KYJIbTYpOll Kak CpeACTBOM
MO3HAHUSI MHUpA, OBJIAJICHUEM MPOCTEUIIMMH HAaBbIKAMHU  HCCIIEIO0BATEIbCKON
JeATEIIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (opMHpPOBaHHE KYJAbTYPbI 3A0POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



TOTOBHOCTBIO IPUMEHSITh MATEMATUUYECKHUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbSI,
BEJICHUS 3JI0POBOTO 00pasza >KW3HU (30POBOE TMUTaHWE, COATTAHCUPOBAHHBIN PEKUM
3aHITHH U OT/BIXA, PETyJIsApHas Gu3ndecKas akKTHBHOCTH ), COOPMHUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHMEM CBOETO IIpaBa Ha ONIMOKY M TaKOro JK€ IpaBa JAPYroro
YEJI0BEKA,

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTalMell Ha MPUMEHEHHE MAaTEMaTHYECKUX 3HAHUM JUIs pelieHus 3ajady B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIeH cpe/ibl, INIAHUPOBAHUS MOCTYIKOB M OIICHKH HX
BO3MOXXHBIX TIOCJIEACTBUNA JUIsI OKPYXKAIOIIEH Cpelbl, OCO3HaHWEM TIJI00aJbHOIO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) ajmanranusi K M3MEHAKIIUMCH YCJIOBHAM COUMAJIBLHOM U NPHPOIHOU
cpeabl:

TFOTOBHOCTBIO K JICICTBUSIM B YCJIOBHSX HEOIPEICIEHHOCTH, OBBIIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTUYECKYIO NEATEIBHOCTb, B TOM YHCIIE yYMEHUE
VUUTBHCA y APYTUX JIIOJIEH, TpUoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIC 3HAHUS,
HaBBIKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HE00XOAMMOCTHIO B POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kclie (OPMYIUPOBATH
UJIeH, MOHATHUS, TUIIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM YUCIIE paHEee HEU3BECTHBIX,
OCO3HaBaTh JEe(MUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CITIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIEC PEIICHUS
U AecTBuUs, GOPMYIUPOBATH U OIIEHUBATH PUCKU U TTOCIEICTBUS, OPMUPOBATH OIIBIT.

METAITIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE eiicTBHS

ba3oBble J1oruueckue 1eMCTBHUA:

*BBIABJISATH M XAapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OMpEACICHUS
MOHSATUM, YCTAHABIMBATh CYIECTBEHHBIH MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS s
0000IIICHUS U CPAaBHEHUS, KPUTEPHUH MPOBOIMMOTO aHAIN3a;

e BOCITPUHUMATh, bopMyIUpPOBATH u npeoOpa3oBLIBATH CYXICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

e BBIABJISATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHUS B
dakTax, TaHHBIX, HAOTIOJEHUSIX U YTBEPKACHUIX, TIPEIJIaraTh KPUTEPHUH JJI BBISIBJICHUS
3aKOHOMEPHOCTENU W MPOTUBOPEUUN;

e IENIATh BBIBOJABI C HCHOJIB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa30upaTh J0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKIEHUM (MpsSMbIE W OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEJILHO HECJIOKHBIC JI0OKa3aTebCTBa



MaTeMaTU4ecKnX (HaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TMPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,

 BEIOMpATh CIIOCO0 perieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJIHPKO BApUAHTOB
pelIeHus, BRIOMpaTh HanOoJee MOAXOIANINN C YIETOM CaMOCTOSITEIBHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTeibcKue 1eiiCTBUSA:

* ICTIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI HWHCTPYMEHT TO3HAHUA,
dbopMyIHpOBaTh BOMPOCH, (PUKCUPYIOIINE POTHBOPEUHE, MPOOIEMY, CAMOCTOATEIHHO
yCTaHaBIMBaTh UCKOMOE W JIaHHOE, (hOPMUPOBATH THIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UITNIO, MHCHHE;

e TIPOBOJUTH IO CAMOCTOSTEIHLHO  COCTAaBICHHOMY TUIAHY  HECIIOKHBIN
OKCIIEPUMEHT, HEOONbIIOE HCCIEAOBaHHWE IO YCTAHOBJIEHHIO  OCOOEHHOCTEH
MaTEeMaTHIECKOTO O0BEKTA, 3aBUCUMOCTEH OOBEKTOB MEXKTYy COOOM;

e CAMOCTOATENHHO (OPMYIUPOBATH OOOOIIECHUST W BBIBOABI IO pe3yJibTaTaM
MIPOBENEHHOTO HAOJIONCHUS, UCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
pEe3yIbTAaTOB, BHIBOJIOB U 0000IICHUIA;

¢ IPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE TMpoOIecca, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

¢ BBISBJISTE  HEJOCTATOYHOCTh W HM30BITOYHOCTh HWH(POPMAIUM, JAHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

e BBIOMpATh, aAHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUJOB U (POPM MPEICTABICHHUS;

« BEIOUpaTh (hopmy mpeAcTaBiIeHUs HHGHOPMAIIMN U WIUTIOCTPUPOBATH pPEIlacMbie
3aJlayu CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITUSIMH,

e OIICHUBATh HAJIEKHOCTh MHPOPMAITAN TI0O KPUTEPHAM, TIPEIOKEHHBIM YIHTEIIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eCTBUS:

¢ BOCIIPUHUMATh W (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMH U
IeIIMHU OOIIEHNs, ICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O X0y PEIICHUS 3a/1adyd, KOMMEHTHPOBATH
MOJIYYCHHBIN PE3yNIbTAT;

eB X0JI¢ OOCYXJIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBbI,
poOJIeMBI, pelraeMol 3a/layu, BBICKA3bIBATh WJIEH, HAICIICHHBIC Ha IOWCK pEIIeHUS,
COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSAMH JPYyrUX YYaCTHUKOB JHAJIOra,
OOHapy>KHBaTh Pa3InYUE M CXOJACTBO IMO3UIINKI, B KOPPEKTHON GopMe HopMyTupoBaTh
pa3HOTJIaCHsl, CBOU BO3PAKEHUS;

e IPEJICTABIISATH PE3YNbTAThl PEIICHUS 3aJaud, DKCICPUMEHTA, HCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEIPHO BBIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUNA U 0COOEHHOCTEH ayIUTOPHUH;



e TMOHUMATh W HCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYATHHOU
paboThI IpU pelIeHNH YIEOHBIX MAaTEMAaTHUECKUX 3a/1a4;

e TMPUHUMATH II€JTb COBMECTHOH JCSATEIBHOCTH, IUIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThI, pactpeeisiTh BUABI pabOT, TOTOBAPUBATHCS, OOCYXKIATh MPOIIECC
U pe3yibTat paboThl, 0000IaTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

e YYacCTBOBATh B IPYMIIOBHIX (hopMax pabOThl (0OCYKIeHHUsS, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M IPYTHUE), BHITOIHITH CBOIO 9aCTh PA0OTHI M KOOPAMHUPOBATH CBOU
JEHCTBUS C JPYTUMH YJICHAMH KOMAaH]IbI, OIIEHUBATh KAUeCTBO CBOETO BKJIAJa B OOIIUI
IPOAYKT MO KPUTEPHIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOJICHCTBHSI.

PerynsiTuBHBIE YHMBepCcaJbHbIe YueOHbIe 1eiCTBUA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3a]]a4 (UJIU €r0 YacTh),
BBIOMpPATh CHOCOO peleHuss € YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHUPOBATh BAapHAHTHI PEUICHUN C YyUETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

e BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca W pe3ynbrara
pelIeHUs] MaTeEMaTUYECKOH 3a1auH;

e MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHHUH 33Ja4H,
BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBHCTB, HAWJAECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHE pE3yJbTaTa JEATEIBHOCTH IOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHHSI WM HEIOCTHKEHUS 1€, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konIty oOydeHus B 7 kj1acce oOy4arouuicsi MOJYYUT CIICAYIOIINE MPEIMETHBIC
pEe3yJIbTATHI:

Pacnio3naBaTh M3ydeHHBIC reOMETpUUYECKHE (DUTYPBI, ONPEACIISITh UX B3aUMHOE
PaCIIOJIOKECHHE, H300pakaTh TI'eOMETpUYECKHe (DUTYpPBI, BBINOJHATh YEPTEKHU IO
YCIOBUIO 3alauM. V3MepsATh JIWHEWHBIE W YIJIOBBIE BEIWYMHBL. Pemiate 3amaud Ha
BBIYUCJICHUE JIJTUH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTe TpyOyIO OIEHKY JMHEWHBIX W YTJIOBBIX BEJIUYUH MPEAMETOB B peallbHOU
JKW3HU, Pa3MEPOB IPHUPOJHBIX OOBEKTOB. Paszmuuarh pa3Mepbl ATHX OOBEKTOB IIO
MOPSIAKY BETUYUHBI.

CTpouThb 4yepTeKU K T€OMETPUUCCKUM 3aJ1auam.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIL30BaTh MPU3HAKU
¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHHUH 3a1a4.

[IpoBOAUTH JIOTMYECKUE PACCYXKICHHUSI C HCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOpEM.



Ilonp30BaTbCd NpPU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX  TPEYIOJIBHUKOB,
CBOMCTBOM MEIMaHbl, MPOBEAEHHON K TMIIOTEHY3€ IPSMOYTOJBHOIO TPEYTrOJIbHUKA, B
pELIEHNN T€OMETPUYECKHX 3a1a4.

Onpenensth napaieNbHOCTh NPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢
HUMH ceKymas. OnpenensaTs NapajuieIbHOCTh MPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM JO TOYEK APYTOU MPSAMOM.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBOAUTH BBIUMCIEHUSI U HAXOJUTh YUCIIOBbIE U OyKBEHHBIE 3HAUEHMSI YTJIOB B
IF€OMETPUYECKUX 337a4ax C HCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYI'OJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX HpPU IEPECEUECHUU JIBYX
IIapajuIeNIbHBIX MPSIMBIX CEKyIIeH. Pemars mpakTuyeckue 3a1a4n Ha HaXO0KICHUE YIJIOB.

Brnanerp NOHATHEM T'E€OMETPUYECKOIO MECTa TOYEK. YMETh OIpEeaesaTh
OMCCEKTPUCY yIJla U CEpEANHHBIN EPIICHIUKYIIAP K OTPE3KY KaK F€OMETPUUECKHE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl W JUaMeTpa
OKPY’KHOCTH, IIOJIb30BAaThCSl WX CBOWCTBAMH. YMETh NPHUMEHATH 3TH CBOWCTBA IpHU
peneHnuy 3aaa4.

Bianers nOHATMEM ONKMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilomp3oBatbes ¢akraMu O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAOTCI B OAHOM TOYKE, W O TOM, YTO CEPEINHHBIC
NEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Bianers moHATHEM KacaTEIbHOM K OKDPYXKHOCTH, IIOJIb30BAaThCS TEOPEMOU O
IIEPIICHIUKYJIAPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOTO K TOYKE KaCaHMUs.

ITonp30BaThCA NMPOCTEHIIMMHA I€OMETPUYECKUMU HEPABEHCTBAMHU, ITIOHUMATh UX
MPAKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOCHHSI C MOMOIIBID LUPKYJIS MU
JIMHEUKHU.

K koHIy 00yuenus B 8 kiacce oOyyaromuiicss NOJIYYHUT CIAEAYIOLINE TPEIMETHbIE
pE3yJbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, MX AJIEMEHTBI, II0JI30BaTHCA
WX CBOMCTBAaMU ITPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

IIpuMeHATh CBOMCTBA TOUKH [IEPECEUECHMS MEIUAH TPEYTOJIbHHKA (LIEHTpa Macc) B
peleHnu 3aaa4.

Brnaners nmoHATHEM CpEeNHEN JIMHUM TPEYrOJIbHUKA W TpaneUnud, MPUMEHSTh UX
CBOWCTBA IIpU pelleHur reomerpuyeckux 3anad. [losb3oBartees Teopemon dPaneca u
TEOPEMOM O IPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELICHUS PAKTUYECKUX
3a1ad.

[IpuMeHsTh MpU3HAKK TOA00US TPEYTOJbHUKOB B PEHICHHMH T€OMETPUUYECKHUX
3a/1a4.



[Tonb3oBatbes  Teopemoil [ludaropa pams  pemieHuss TEOMETPUUYECKUX U
npakTUYecKux 3afgady. CTpOUTh MAaTEMAaTHYECKYI0 MOJENIb B NPAKTUYECKUX 3a7ayax,
CaMOCTOSITEIIBHO JAENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnanerp nNOHATMSIMM  CHHYCA, KOCHMHyca M TaHI€HCa OCTPOro  yrjia
MPSIMOYTOJIBHOTO TpeyroibHUKa. [loap30BaThCAd 3TUMU MOHATUSAMH ISl PELICHUS
PaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuyHbiMH crioco0aMu) TUIOHIAAb TPEYroJbHUKA M IUIOUIAAd
MHOTOYTOJBHBIX (QUTYyp (MOJIb3YSCh, T/I€ HEOOXOAUMO, KalbKyIsTOpoMm). [IpumeHsTh
MOJTyYEHHbIC YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Brnaners NOHATUSAMH BIIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIIOJIb30BaTh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJIaX MEXKIY XOpAaMH (CEKYIMMH) U yIJie MKy KacaTeabHOU U
XOpJOM MPH PELICHNN FT€OMETPUYECKUX 3a1a4.

Brnanerp TNOHSATHEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpuMeHsATHh TOJIydYEeHHBIE 3HAHMUS HA TPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH JUIA 3aa4 PEAbHOW JKU3HU U MPOBOIAUTH COOTBETCTBYIOIIME BBIYMCIICHUS C
NpUMEHEHUEM TMOAOOMS U  TPUTOHOMETPUM  (MOJB3YSACh, TIA€ HEOOXOAUMO,
KJIBKYJISITOPOM).

K koniry oOyuenus B 9 kjacce 00y4aromuics MoIyduT CIEAYIONINe MPeIMETHBIC
PE3YJbTaTHI:

3HaTh TPUTOHOMETPHUUECKHUE (PYHKIIMHU OCTPBIX YIJIOB, HAXOJIUTH C UX MOMOIIIBIO
pa3lMyHbIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pElIeHUuEe MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxonuTe (C MOMOMIbIO KaNbKYyJsATOpA) JJIUHBI M YIJIBI IS
HETAOJIMYHBIX 3HAUYCHUH.

[Tons3oBaThes (popMynaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKICCTBOM JIJII  HAXOXKACHUS COOTHOIIEHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOpEMbl CHHYCOB W KOCHMHYCOB MJII HAXOXKJIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEelIeHUuEe TPEYyTOJbHUKOBY), TPUMEHSTh UX TIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

Brnagets noHsTusMU TpeoOpa3oBaHus MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX uryp. [lomb30BaThCcsi cBOWCTBAMH TOJA00USI MPOU3BOJIBHBIX (UTYP, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTH YTIIbI y TOH00HBIX puryp. [IpumeHsTs cBolicTBa M0o100us
B TPaKTHUYECKUX 3aJayaX. YMETh MPUBOJIUTH MPUMEPHl MOJO0OHBIX ¢GUTyp B
OKPY’KaIOIIEM MHUpE.

ITonp30BaTeCAd TEOpEeMaMu O NPOU3BEIECHMM OTPE3KOB XOPA, O MPOU3BEIACHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOPaMH, TOHUMATh UX TEOMETPUUCCKUN U (DU3UIECKUNA CMBICI,
NPUMEHITh HMX B PEHICHUHW TEOMETpUUeCKUX u (Qusnueckux 3amad. [IpumeHsTh
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB I HAXO0KAECHUS JJIMH U YTJIOB.



ITonp30BaThCA METOOM KOOPAMHAT HA IUIOCKOCTH, NIPUMEHATH €r0 B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a4ad.

Braners NOHATUAMHA IPABUIIBHOTO MHOTOYTOJIbHUKA, UIMHBI OKPYKHOCTH, JJIHHBI
YT OKPY>KHOCTH M PaJUaHHON MeEpBI yIJla, YMETh BBIYUCIIATH IUIOIIAAL KPyTra U €r0
gacTtell. [[puMeHATh OTyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a4a49ax.

Haxomute ocu (WM UEHTPBI) CHUMMETPUU GUTYP, NPUMEHSITH JABHKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

IIpuMeHATh TOJlyYEHHBIC 3HAHUS Ha IIPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJENN Ul 3a7a4 PeaJIbHOW XU3HHW U IIPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS C
IPUMEHEHUEM [10100UsI U TPUTOHOMETPUUECKUX (PYHKLINH (IIOJIB3YSCh, TJI€ HEOOX0IUMO,
KAJIBKYJISITOPOM).



