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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JEJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh U3y4eHHsl cCieKypca 0 T€OMETPUHN Ha YPOBHE
OCHOBHOT'O 00I1IeT0 00pa30BaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOIIUNCA YUUTCS
MPOBOJUTH JIOKA3aTeNIbHbIE PACCYKIICHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUYEHUS,
JTIOKa3bIBaTh UCTUHHBIC YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MPOBOAUTH PACCYXKACHUS «OT MPOTUBHOTO», OTJIWYATH CBOWCTBA OT IMPHU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBep K aAcHH. Oco00€ 3HAUCHNE JOKA3aTeIbHAS JTMHUS
UMeeT JJIs yriIyOJIEHHOTO N3YUYEHUsI MaTeMaTUKH.

Lenpro U3ydeHUs CHELUKYpCa MO TEOMETPUU SIBIISIETCS UCTIOJB30BAHUE €€ KaK
WHCTPYMCHTA TIPHU PEIICHWH KaK MAaTEMaTHYCCKHX, TaK M TMPaKTUYECKHUX 3ajad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
OMPENIECNATh TEOMETPUUECKYIO (PUTYPY, OMUCHIBATH CIIOBAMU YEPTEXK UM PUCYHOK,
HAaWTU TUIONIA/Ib 3EMEIBHOTO YYacTKa, PACCUYUTHIBATH HEOOXOJIUMYIO JJIUHY
ONTOBOJIOKOHHOTO KaOeyss Wih TpeOdyemble pa3Mephbl Trapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTUYECKOTO XapakTepa OOYYarOIIUICS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCThH IMOJTYYEHHOTO pPe3yJibTara.

Oco0eHHOCTS CIeLKypca YIIIyOIEHHOTO U3YYEHUSI TEOMETPHUU COCTOUT B TOM,
yTO OOYy4Yaromuecsi He MPOCTO 3HAKOMSTCSA C OMNpEAeAEHHBIMU TMOHATUSIMU, a
YBEPEHHO OBJa/ieBat0T UMH. CyllecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs: mpruooOpeTaroT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a Tak)Ke TIOJIb30BATHCS TOTYYCHHBIMH 3HAHUSAMH TIPU PEIICHUH TPAKTHYECKHUX
3azay.

Ha u3yuenue cnenkypca «Pemienue 3amad mo reoMerpun» otBoautcs 102
yaca: B 7 kiacce — 34 vaca (1 yac B Hezieno), B 8 kitacce —34 vaca (1 yac B HeJIel0),
B 9 Kkiacce —34 yaca (1 yac B HeZIEJII0)



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoOHsTHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILEM MHPE.

IMapasnensbHbie npsimbie. CyMMa yrijioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimna u o
posin JIo6aueBCKOro B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napauiesibHbIX  OpsiMbix. CyMma yIJIOB TpeyrojibHHMKa. BHeEmHWE  yIubl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpaMoyronbHblid TPEYroJbHUK C yIiioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacnoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS C IOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpudecKkue Mmecra Toudek. OnucaHHas OKPYXHOCTb TPEyroJbHHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA IOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

Cpennsss TMHUSA TPEYroJbHHKA. MeTol yIBOECHHSI MEAMAHBI TPEYTOJIbHHKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodhduuueHt mnoaodus. IllpusHaku mnomOOUS
TPEyroJbHUKOB. IIprMeHeHue nomo0usi THpU PELICHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUUYECKUX GUryp.
[Tpocreiimue Gopmymbl 17 MIIOWEAAN TPEYToJdbHUKA, TapajjiesorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOIICHHE TUIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
PaKTUYECKUX 3a]a4.

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJBHOIO
TpeyrojibHUKa. Tpuronomerpuueckue ¢ynkuuum yrinoB B 30° 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrucaHHbBIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KaCaTeIbHOW U XOPJAOH. Y TJIbI
MEXIy XOpAaMH M CEKyllMMH. BrmcaHHble W ONMCaHHBIE OKPYXHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

CuHyc, KocuHyC, TaHreHc yraoB or 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynsl  npuBeneHus.  Pemenue
TPEYrOJILHUKOB. Teopema KOCMHYCOB U TEOpEeMa CUHYCOB. PellleHne MpakTHYecKux
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pemenne 3a1a4u
T€OMETPUYECKOUN ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ TOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHNN OTPE3KOB CEKYILNX, TEOPEMaA O KBaIpaTe
KacareygbHOU. [IpuMeHenne npy permeHnn reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YIEH, UX TIEOMETPUYECKHH CcMbICH. [lapajenpbHOCTh W NEPHEHAMKYJIIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSAMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. I[lmomans
napajiesorpaMma B KOOpPJAMHATaX, MOHITHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYrOJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopanHaTel
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TPOU3BEIACHUE BEKTOPOB, I'€OMETPUUECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJIMHA OKPYKHOCTH M INIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH M TIJIOIIATN
Kpyra.

JIBMKeHHsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble purypsl. [IoBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJIE, >KUBOIMCH, CKYJIbOType, apxurekrype. Kommosunumn
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
«PEHIEHME 3ATIAY 1O TEOMETPU S
JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapakTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTUKEHUN B IPYTUX HAyKax M MPUKIIATHBIX cepax;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, TIPOLIEAYp TPaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHUU NPAKTHUUYECKUX 3a]a4y
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha TMPOTSHKEHUM BCEW JKM3HM ISl YCNENMIHOM MNpodeccruoHaTIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, PacCYXIECHUM, YMEHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTAlME B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak cQepbl 4YelIoBeYeCKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHUS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHNS KYJIbTYPbl 310POBbSl U
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBIO TPUMEHITh MaTeMAaTHUYECKUE 3HAHWUS B HHTEpPECcax CBOETO
3I0pPOBbsl, BEIECHHUSI  3J0POBOrO  0O0pa3a JKU3HU  (30POBOE  TUTAHUE,



cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH ), C(OOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1acTU COXPAaHHOCTH OKPY)KAIOIIEH CPe/bl, TUIAHUPOBAHUSI TOCTYIKOB M OIICHKU
UX BO3MOXHBIX IMOCJEICTBHUI JJI OKpYKaroLWEeN cpeabl, 0CO3HAHUEM TII100aTbHOrO
XapakTepa dKOJOTMYECKHUX IMpo0JieM U IMyTe UX peLIeHMUS;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHAM COLHUATbHON M NPUPOAHOM
cpenbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, (HOPMYIUPOBATH WIEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BBI3OB, TPEOYIOLIUMN KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATh PUCKA M
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTre ocBOEHHS MPOrpaMMbl 10 MAaTEMATHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocs: Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATCILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMHU
JIEUCTBUSIMHU U YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3zoBble Jlornueckue JaeicTBuA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(puKaiuy,
OCHOBAHUS JIJIs1 000OIIEHHS U CPAaBHEHUS, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;



BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOMIONCHUAX U YTBEPKICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

JenaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIACHHM (IpAMBIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BapHAHTOB PEILICHHS, BHIOMpPATh HaNOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKU WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BONPOCHL,  (UKCHPYIOUIME  MPOTUBOpEUYHE,  MHpoOIIEMY,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTEJIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOro OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TakKKe BbIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAaHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS;

BbIOMpaTh (QopMy mpencTaBieHUss UWHOOPMAIMM W WLIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM rpauKoil 1 uX KOMOUHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(DOpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WIH
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
BOCIIPUHUMATh U (OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUKY 3PEHMS B YCTHBIX



U THCHhMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS II0 XOJAYy pEILICHUs 3a/lauu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B X0/ie 00CYXXJIEHUS 33/7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOUN TEMBI,
npoOemMbl, pellaeMol 3a7add, BBICKA3bIBATH WJICH, HAIICJICHHbIE Ha TIOHMCK
pELIEHHUSI, COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3YIbTATHl PEUICHUS 33]1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3ajad
MPE3EHTAllUK U 0OCOOEHHOCTEH ayIUTOpHUY;

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboOThl TPH pEIMICHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IeJb
COBMECTHOM JesATEIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacrmpenenarTb BUIIbI padOT, JOTOBapUBaThCsA, OOCYXIAaTh MPOIECC U PE3YJIbTAT
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOACH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXaeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU WiICHAMU KOMaH]Ibl, OLICHUBATh KA4E€CTBO PE3yJbTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT 1Mo KpUTEPHUsIM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI ISl PEIICHHS] B JKM3HEHHBIX M YUYE€OHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAUBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTaBJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BAapUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIaJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
peluieHus: MaTeMaTUYEeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa AECATEIBHOCTH IOCTABJIECHHON L€ U
YCIIOBUSIM, OOBACHSTh TPUUUHBI IOCTUKEHUSI UM HEIOCTHKEHUS LI€TTU, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;



BbIpaXXaTb OSMOLMUU IIpU HN3YYCHHUU MATCMATHYCCKHX 00BEKTOB M (baKTOB,
AaBaTb OMOIMOHAJIBHYIO OLICHKY PCHICHUA 3a/la4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiry 00y4yeHus B 7 kj1acce 00y4aromuics MOJYyYUT CIEAYIONINE TPEAMETHBIC
pe3yJIbTaThI:

Pacrio3naBaTh UM3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpEneisTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh T'E€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3a/1a4M HAa BBIYHUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTp NPUKUAKY U OLEHKY JMHEWHBIX W YIJOBBIX BEJIWYUH MPEIMETOB B
peanbHOM JKM3HM, pPa3MepoOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, MWCIIOIb30BaTh
MIPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYX ICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJHUAHBI, IPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLIEHUY I'€OMETPUUECKUX 3a/1a4.

OrnpenensiTe napamieibHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IPSMOU 0 TOUYEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[1poBOANTE BHIUUCIICHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHbBIC 3HAUCHHUS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX MPU TEPECEUCHUH ABYX
MapajyIeIbHBIX MPSIMBIX CEKYIIEeW. Pemars npakTHuecKre 3aauyd Ha HaXOXKICHUE
YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensite
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MecTta Touek. [Tonp30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KAQ3aTEIbCTBE TEOMETPUUECKUX YTBEPKACHUM U IPU PELICHHUU 3a/1a4.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBaTh U IPUMEHSThH
ATH CBOMCTBA IPU PELICHUU 3a7a4.

Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoJuTh €€ MeHTp. Jloka3pIBaTh M UCIOJIL30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI



YIJIOB TPEYIrOJIbHUKA MEPECEKAIOTCA B OJAHOW TOYKE, U O TOM, YTO CEpPEAMHHBIC
IIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Biazets noHATHEM KacaTebHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeJIbHONM M pajnyca, MPOBEAEHHOIO K TOYKE KacaHMs.
JIoKa3bIBaTh PaBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPYXKHOCTH, IPOBEIEHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKUX 3a1a4.

Jloka3plBaTh W TNPUMEHATH IPOCTEUINNE TI'E€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX NPAKTHYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJISA U
JIMHENKHU.

K koH1y 0oOyueHus B 8 kij1acce 00ydaromuiics NOJyduT CAEAYIOLUE IPEAMETHBIE
PE3yJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIBl YETHIPEXYTOJBHUKOB, HX JIIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH IPU PEIICHUH T€OMETPHUYECKHUX 3aaay. Pasnuuats
NPU3HAKK M CBOMCTBA MapajuienorpamMmma, pom0a U mpsMOyrojJbHUKA, TOKa3bIBATh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYTroJIbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagets moHsTHEM CpeiHEN TUHUH TPEYTOIbHUKA U TPAMEUU, TPUMEHSITH UX
CBOMCTBA IPH PEIIEHUH FreOMETpHUECKHX 3a1ad. Mcnonp3oBatk Teopemy Paneca u
TEOpEMy O TMPONOPLUOHAIBHBIX OTpe3KaX, MPUMEHITb UX JJs pelIeHus
IPAKTUYECKUX 3ajau.

Pacnio3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanets moHATHSMU MOA00MS TPEYroJbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbLHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U 0 NMoaoOHBIX (urypax. Ilosnb3oBaThCsi MpU3HAKAMU
no00us TPEYroJIbHUKOB TPU PEHICHHH TeOMEeTpuYecKux 3amad. [loka3piBaTh U
MPUMEHSATH OTHOIIEHUS MPOMOPIHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MO100KE B MPAKTUUYECKUX 33auax.

BeiBonuTth W ucnonp3oBaTh mpocTeiimue  GopMmynbl AN [UIOLIAAU
TPEeyrojbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0amMu) IUIOMIAJb TPEYroJbHUKA M IUIOAAM MHOTOYTOJBHBIX (UTYp
(momB3ysch, TNIe HEOOXOAUMO, KAIbKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH
noJIOOHBIX (UTYp U MPUMEHSATh NPHU pelIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIe
YMEHHMsI B IPAKTUYECKUX 3a/1ayax.

[Tonb3oBaThess Teopemoi [ludaropa npns pemieHUss TE€OMETPUYECKUX U
IpakTHUeCKux 3a1a4. CTpOUTh MATEMaTUIECKYIO MOJIETh B IPAKTHUECKUX 3a/1a4aXx,
CaMOCTOSITENIFHO JIeNaTh YePTEX U HAXOAUTh COOTBETCTBYIOIIHNE JITTMHBI.



Brnagete MNOHATMEM BIMCAaHHOTO U LEHTPAJbHOTO YyIJIA, yIJa MEXIy
KAacaTeJIbHOM M XOPAOW, ONMCAaHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJbHHUKA W
YEThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA P PELICHUH 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TOPUMEHEHUEM TMOAO0US W TPUTOHOMETPHH (IMONB3YSICh, T/I€ HEOOXOIHUMO,
KAJIBKYJISITOPOM).

K xoHniry 00y4yeHust B 9 ki1acce o0y4aromuics MoIyyuT CIeAYIOIUe MPeIMETHbIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYroibHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOIBLHUKOBY). HaxoauTh (C MOMOINIBIO KAJIbKYJISATOPA) JTUHBI
Y yTJIbI 1J19 HETAaOJIMYHBIX 3HAYCHUM.

[Tonws3oBaThes GpopMysiaMu HNPUBEICHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM ISl HAXOXKJICHUA COOTHOLICHUM MEXIYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HaXO0XJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
MPU PEIICHUHA TEOMETPUUYECKUX 3a1ad. [[pUMEHSATh MNOJydYCHHBIE 3HAHUS MpU
pELIEHUH MPAKTUYECKUX 3a7ad.

[IpUMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOIIAN, BBIBOJAUTH
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napasuiesiorpamMmma, pom0a, Tpaneuuu, BEIBOAUTh U IpUMeHATh opmyity ['epoHa u
dbopmyIy ISl TUIOIIAIN BBITYKIJIOTO YETHIPEXYTOJIbHUKA.

HNMeTh npencTaBieHue 0 TOMOTETUH, TIPUMEHATh B MPAKTUYECKUX CUTYAIUSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu peieHuu 3aay.

Hcnonb30BaTh TEOpeMbl O BIHCAHHBIX VIIAX, YIJIAX MEXIAY XOpAaMH
(CeKylMMHM) U yriie MEXAY KacaTeIbHON U XOPJIOM MPHU PEIICHUN TEOMETPUIECKUX
3aga4. /loka3plBaTh M NPUMEHSTH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPIH, O
IIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBAIpaTe KaCATEIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSIMOM  Ha IUIOCKOCTH. BraaeTs NOHATUSAMHU YyriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh WX TE€OMETPUUECKHUU CMBICI U CBS3b YIJIOBOTO
kod(ddumreHTa ¢ Bo3pacTaHueM U yObIBAHUEM JIMHEWHON (QYHKITUU. Y METh pelIaTh
METOJIOM  KOOpPAMHAT  3aJayd, CBSI3aHHBIE C  [APAUICIBHOCTBIO U
MEPIIECHAUKYJIIPHOCTBIO TPAMBIX, NEPECEUCHUEM NPSAMBIX, HAXOKICHUEM TOYEK
MIEPECEUYEHNS.

BpiBOgUTh W BIIAIETh YPAaBHEHUEM OKPYXHOCTH. MCmonb30BaTh METON
KOOpPJIMHAT I HAXOXICHHS IEPECEUYCHHM OKPYKHOCTEM W HOpsMbIX. Brangersb



dbopMynaMu paccTOSSHUS OT TOYKH 1O MPSMOM, IUIOUIaAM MapajuieorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaan. llomp3oBaThCs
METO/I0M KOOPAMHAT Ha MIIOCKOCTH, IPUMEHSATH €T0 IPU PELIEHUU F€OMETPUYECKHUX
U TpakTUYeCKUX 3a1ady. [IpuMeHsATh METOJ KOOpIMHAT B  IMPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a]a4ax.

Brnanete moHATMEM BEKTOpa. YMETh CKJIaAbIBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHWCJO, BIAJETh NpaBWJIaMH TPEYTrOJbHUKA M IapajuiesorpaMma.
Brasetp npakTUYECKUMU HWHTEPIIPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BaThCSA
KOOpAMHATaMH BEKTOpa. BrnaaeTp CI0XEHWEM H BBIYMTAHUEM BEKTOPOB,
YMHO@EHHUEM BEKTOpA Ha YUCJIO B KOOpINHATAX.

Nwmets npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI 1O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBKO MPOCUUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHWH. IIpuMeHsATs TmOJlydeHHBIE 3HAHUS B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Bnanete NOHATHEM CKaJSPHOIO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUYECKHIA CMBICIT M YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTH CKAJSIPHOIO IMIPOU3BEAECHUS U €r0 CBA3b C
npoeurpoBaHueM. [IpUMEHATH CKasIPHOE MPOU3BEACHUE BEKTOPOB U
HaxXOXXJIEHUs JUIMH M YIVIOB. Pemiare reoMeTpuYecKkue 3aladd ¢ IOMOIIBIO
CKaJISIpHOrO npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEECHUE BEKTOPOB B
anredpandecKkux U (pu3nyeckux 3agavax.

BianeTes NOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI yTH OKPYKHOCTH M PAJUaHHON MEPHI yIila, BEIYUCIATh MIOWAAb KpyTa U
ero yacrer. [lonumare cmbici uncna . [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pEIIeHNH MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHUE CBENECHUSI 00 M3MEpEHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJAH KpyTa.

HNmeTp mnpenctaBieHHEe O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHUKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU GUIYp, LEHTPbHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHsATh NBMXKEHHUS TJIOCKOCTU
IPYU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00Ms M TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsl

Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuueckue GUTypsl U UX CBOICTBA. 9
H3mepenune reoMeTpruiecKux BEIUIUH

2 TpeyronbHUKU 7
3 [TapamnensHocTs. CymMMa yriioB 5
MHOTOYTOJIbHUKA
[IpssMOyTOJIBHBIE TPEYTOJILHUKU
5) ['eomeTpuueckre HEpaBeHCTBA
OxpyxHOCTb. [ 'eoMeTpruyeckue mecta
6 Touek. ITocTpoenus ¢ mOMOIIBIO IUPKYJIS 4
Y JIUHEUKHU
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 4

3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpaktseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
YeThIpEXyroabHUKU
[Monobue )
[Tnomans 5
4 Teopema [Iudaropa n Hauana 6
TPUTOHOMETPHUHU
5 VYTIBI ¥ 4eTHIPEXYTONBHUKH, CBSI3aHHBIE C 8
OKPYHOCTBIO
5 HOBTOPGHI/IG, 000011eHNe, CUCTeMAaTU3aIlIs 4
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Pemenuie TpeyroibHIUKOB

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undpoBbie)
oOpa3oBaTeJibHbIE

pecypchl

[Tonobue TpeyroabHUKOB

Meroxa koopAauHAT

Bexrops!

ZIJ'II/IHa OKPY’KHOCTH U INIOIAAb KpyTra

o OB W N

JIBH>KEHUS TUNIOCKOCTH

W o110 w O

[ToBTOpeHme, 06001EeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne i/ Tema ypoka B KonrTpoabsubie IIpakTuueckue
cero padoThI padoThI
1 Hauanbubie nouarus reomerpun. Touka, 1
npsiMasi, OTPE30K, JIy4d
B3anmMHOe pacnionoxeHue ToYeK Ha
2 npsimoit. MI3mepenue uinHbl 0TpesKa, 1
paccTosiHue MEXAy TOYKaMu
BeprukanbHble U CMEKHBIE YTIIbL.
3 [TapannenbHble U EPIIEHIUKYISPHBIE 1
psiMbIe
BeprukanbHble U CMEKHBIE YIUIBI.
4 [TapannenbHble U IEPIICHAUKYISPHBIE 1
npsiMbIe
5 buccekrpuca yria 1
5 Jlomanas. Buapl momaHsixX. J{uHa 1
JIOMaHOU
Mmuoroyronsauku. [Tepumerp
7 MHOT'OYToJIbHUKA. [IOHATHE O BBIYKIIBIX 1
Y HEBBINYKJIBIX MHOTOYTOJIbHUKAX
Mmuoroyronsauku. [Tepumerp
8 MHOTOyrojbHUKa. [[oHATHE O BBIMYKIIBIX 1
Y HEBBINTYKJIBIX MHOTOYTOJIbHUKAX
9 HNHcTpymMeHTsI 11 U3MEPEHUN U 1

MOCTPOEHUI




Menauana, OrcceKTprca U BBICOTA

10
TPEyrojbHUKa

1 Menauana, GrcceKTprca M BBICOTA
TpPEYrojbHUKa

12 IlepBblii 1 BTOpOI MPHU3HAKK PAaBEHCTBA
TPEYroJbHUKOB

13 PaBHOOeApEHHBIE TPEYTOJIBHUKU U UX
CBOICTBa

14 [Tpu3Hak paBHOOEIPEHHOTO
TpeyrojbHUKa

15 TpeTuii mpu3HaK paBeHCTBA
TPEYroJbHUKOB

16 Tperuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

17 [IpuMepsl cHMMETPHH B OKPYXKarOIEM
MUpe

18 CBoiicTBa U MpU3HAKHU MapauIeIbHbIX
HPSMBIX

19 CBolicTBa U NMPU3HAKY MMAPAIIIIEIIbHBIX
HPSMBIX

20 CymMa yTIioB TpeyrojabHHUKA

21 Buewnue yriel TpeyrojapHuKa
CyMMa BHYTPEHHHUX YIJIOB

22 MHOTOYT'OJIbHUKA U CYyMMa BHEIIHUX
YIJI0B BBITYKJIOIO MHOTOYTOJIbHUKA

93 [Ipu3Haku paBeHCTBA NPSMOYTOIBHBIX

TPEYTroJIbHUKOB




24

CBoliCTBO MeIMaHBbI IPSIMOYTOJIBHOTI'O
TPEYroJIbHUKA, TPOBENEHHON K
TUIIOTEHY3€

25

26

27

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpaaycoB

CooTHOLIEHN MEXYy CTOPOHAMU U
yriaamu TPEyrojJbHUKa

HepaBeHCTBO MeXly EPIEHAUKYIIPOM U
HAKJIOHHOH. PaccTrosiHue OT TOUKH 10
PAMOM

28

OKPY)KHOCTI), XOpI[I)I Hu I[I/IaMeTpBI, Hux
CBOMCTBA

29

30

B3aumHoe pacnonoxeHue OKpyKHOCTH U
npsmMont. KacarenpHas u cexymias K
OKPY’KHOCTH

Merton TreoOMCTPHUICCKUX MECT TOYCK IIPpU
peHICHUH T'COMECTPUICCKHUX 3a1aY

31

O60ocHOBaHMS MPOCTEUITNX TOCTPOCHUH,
ATaITBl 33]]a9W Ha TOCTPOCHHUS, PEIICHUE
3aJa4 Ha MOCTPOEHHUE LIUPKYJIEM U
JIMHEHUKOU

32

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

33

[ToBTOpenue u 0600mIeHNE. Permenne
3aJ1a4, WLTIOCTPUPYIOIINX CBSI3H MEXITY
pa3sIUYHBIMU TEMaMH Kypca




[ToBropenue u o600mmenue. Pemenune

34 3a/1a4, WITIOCTPUPYIOIINX CBI3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KVIACC

KoanuecTBo 4acoB

Ne i/m Tema ypoka B KonrTpoabsubie IIpakTuueckue
cero padoThI padoTshI

1 [Tapamienorpamm, €ro Npu3HaKu U 1
CBOICTBa

5 HpﬂMoyFOJILHI/IIi, poMO, KBaapaT, UX 1
MIPU3HAKU U CBOMCTBA

3 Cpenusis TuHUS TPEYroJIbHUKA 1

4 Tpanenus. PaBHoOenpenHas Tpanemus, e 1
CBOMCTBA U IIPU3HAKHU

5 Teopema daneca 1

6 Teopema o IPONOPITMOHATBLHBIX OTPE3KAX 1

7 [Tpu3naku mogo6us TPEYroabHUKOB 1

8 [Ipu3naku mo100Ust TPEYroIbHUKOB 1

9 [Tpumenenne mogoous P pelIeHUH 1
MPaKTUYECKUX 3a/1a4

10 [IpumeneHnue nmogo0us Mpu peIIeHUN 1
MPaKTUYECKUX 3a/1a4

11 [IpumeneHnue nmogo0us Mpu pelIeHun 1
MPaKTUYECKUX 3a/1a4

12 ITonsatue mnomanu. CBolicTBa ILIOIAAEH 1
TeOMETPUUYECKUX PUTYD
[Ipocreitmme GopMyIbl AT TIOIIA N

13 TpEeyroJibHUKA, TTapajuiejiorpaMmma, pomoa u 1

Tpaneunuun




[Tpocreiimme hopMyItbl s TUIOIIA TN

14 TpEeyroJibHUKA, NapajuiejorpaMmma, pomMoa u 1
Tpaneuun
[Tpocreiimme hopMyIbl s TUIOIIA TN

15 TpEeYroJbHUKa, apaieorpaMma, pomoa u 1
Tparnenun

16 [Tnomanu mogoOHBIX puryp 1

17 [Ipumenenue Teopemsl [ludaropa npu 1
peLIeHUH IPAKTUYECKUX 3a/1a4

18 [Tpumenenne Teopems [Iugaropa npu 1
pelIeHIH MPAKTUIECKHX 32144

19 IIponopunoHanbHbIE OTPE3KH B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

20 [IponopuroHanbHbIE OTPE3KU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC

21 OCTPOTO yTJia MPSMOYTOJILHOTO 1
TPEyroJIbHUKA

29 Tpuronomerpuueckre GyHKIUHU YIIOB B 1
30°, 45°u 60°

23 BrnivcaHHbIE 1 IEHTpaIbHBIE YIJIBI 1

24 Bnucannbie U IEHTpaIbHBIE YIIIBI 1

25 VYron Mexay KacaTelIbHON U XOpAon 1

26 VYTIBI MEXIY XOpJIaMH U CEKYIIIUMHU 1

97 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

08 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1

YEeTBIPEXYrOJIbHUKA




B3anMHOe pacnonoxeHue 1Byx

29 . 1
OKPY)KHOCTEH

30 Kacanue okpyxHOCTEH 1
[ToBTOpenue u o6odmeHue. Pemenue

31 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenne

32 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBropenue u o6o0meHue. Pemenue

33 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u o6odmeHue. Pemenue

34 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




9 KJIACC

KoanuecTBo 4acoB

Jara
Ne i/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero U3Y4YEeHUsS
padoThI padoThI
1 @opMyIIbl IPUBEACHUS 1
5 Pemenue tpeyronpaukoB. Teopema 1
KOCHHYCOB
3 Teopema cuHycOB 1
Pemrenue npakruueckux 3aaad ¢
4 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Tpuronomerpuyeckue GopMybl 1Jis
5 TUIOLIA/IA TPEYTOJIbHUKA, 1
napajiesorpamma
®opmyina ['epona
Teopema o mpon3BeIEHUN OTPE3KOB XOP.
3 Teopembl 0 MPOU3BEAEHUN OTPE3KOB 1
CEKYILIUX
9 Teopema o kBagpare KacaTenbHON
10 Teopems! UeBbl u Menenas
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.
11 YrnoBo# kKodhPuIeHT u CBOOOHBINA 1
YJIeH, UX TEOMETPUUYECKUN CMBICT
12 HaxoxneHue nepece4eHuil OKpyKHOCTEN U 1

MPSAIMBIX B KOOpAMHATaX




HpI/IMeHeHI/Ie MCTO/la KOOpAWHAT B

13 MPaKTUYECKU-OPUEHTUPOBAHHBIX
reOMEeTPUYECKUX 3aa4ax
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB —

14 IIpaBUJjIa TPEYTOJIbHUKA U
napaiesiorpaMma
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,

15 YMHO>KCHHE BEKTOPA Ha YUCIIO B
KOOpAMHATaxX

16 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BEeKTOpOB 110 0azucy

17 [TonsTre o 6a3uce (Ha TIOCKOCTH).
Pa3noxxeHus BeKTOpOB 110 0azucy

18 [TpuMeHeHHne CKAIAPHOTO TPOU3BEACHUS
BEKTOPOB U HAXOXKJICHHUS UTMH U YTJIOB

19 [IpumMeHeHMe CKalIIpHOTO IPOU3BEACHUS
BEKTOPOB Il HAXO0XKJICHUS JUIMH U YTIJIOB

20 Pemenne reomMeTpudeckux 3aaad ¢
MTOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

21 Pemenne reomeTprudeckux 3aaad ¢
MTOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

29 IIpaBUIbHBIE MHOTOYTOJIBHUKH,
BBIUMCIIEHUE UX 3JIEMEHTOB

23 JlnmuHa TyTH OKPYKHOCTH

24 Pagnannas mepa yria

o5 [Tnomans Kpyra u €ro 3JIeMEeHTOB (CEKTOpa

Y CErMEHTA)




Brruncnenue nepumMeTpoB U IUIOIIAeH

26 1
(buryp, BKIFOYAIOMINX 3JICMEHTHI Kpyra

97 durypsl, SI/IMMeTpI/I‘-IHLIe OTHOCHUTEIILHO 1
HEKOTOPOH OCH

28 [TapannensHbIN IEPEHOC

29 IlonsaTue IBMKEHUS U €TI0 CBOICTBA
[ToBTOpenue u o6odmeHue. Pemenue

30 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06o0meHue. Pemenue

31 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBropenue u o6o0meHue. Pemenne

32 3a7a4, HJUTIOCTPUPYIOLINX CBSI3U MEKIY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6obeHne. Pemenue

33 3a7a4, HJUTIOCTPHUPYIOLINX CBSI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
IToBTOopenue u o6o0mmeHue. Pemenue

34 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomerpus 7-9, JI.C. Atanacsu, B.®.byry3os, C.b. Kagomues u np.,

"IIpocBemienue"

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






