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IMNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi kKaKk OJWH W3 OCHOBHBIX PAa3/EOB IIKOJIHLHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUpPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTelIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUU Ha YPOBHE OCHOBHOTO
o01m1ero 0opazoBaHus 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOJUTH
JTIOKa3aTeNIbHBIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUCHHsI, JOKa3bIBATh
WUCTUHHBIC YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHHs. Oco00e 3HaUeHUE 0Ka3aTeIbHas JIUHUS
UMeEeT IS YTITyOJIEHHOTO N3YUEHUS MaTeMaTHKH.

[{enpio M3ydeHUsT TEOMETPUU SBIISICTCS MCIOJIb30BaHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMAaTUYECKUX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  cku3HU.  OOydamMiics  JOIDKEH  HAYYUThCS  OMPEAEIsThb
TEOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WM PHUCYHOK, HAWTH
IJIOMAAh  3€MEJIBHOTO  YYacTKa, pPACCUUTHIBATH  HEOOXOAUMYKO  JIUHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jii aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pereHun 3amay MPAKTUYECKOTO XapaKTepa OOYYalOlUNCsS YYUTCS CTPOUTH
MaTeMaTUYECKHEe MOJCTU PEalTbHBIX OJKU3HCHHBIX CHUTYyalMii, IPOBOJIUTH
BBIYHCIICHUS M OIICHUBAThH aJICKBAaTHOCTh MOTYYECHHOTO Pe3yJIbTara.

Oco6eHHOCTh YueOHOT0 Kypca YyriTyOa€HHOT0 N3yUeHHS TeOMETPUN COCTOUT B
TOM, YTO OOy4aroIIuecss He MPOCTO 3HAKOMSITCS C ONMPEACIEHHBIMU MOHSATUIMH, a
YBEPEHHO OBIaIeBat0T UMH. CyIIECTBYIOIIME TEMbI MTPOTrpaMMbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHUS, TOMOTAMOIINE MM YBEPCHHO INPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEIMETax, MPExkK/e Bcero pu3nke U nHhoOpMaTHKe,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYCCKUX
3azay.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax uzydaeTcsl yriryOJEHHbIA yueOHBIH
Kypc «l'eoMeTpusi», KOTOpPBI BKIIOYAET CIEAYIONINE OCHOBHBIC pa3Jeibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logoduey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmny», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBanus IIOCKOCTHY.

Ha uzydenune yueOHoro Kypca «I'eometpusi» orBoautcst 306 yacoB: B 7 kiacce
— 102 gaca (3 yaca B HeAento), B 8 kiacce — 102 gaca (3 yaca B Henento0), B 9 kinacce
— 102 gaca (3 gaca B HeAEINIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

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

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAKOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napajuieNibHbIX OpsiMbiX. CyMma yIvIOB  TpeyrojbHHKA. BHeEmHHWe  yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cekyias K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO 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 TeoMeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEIECHUE 3a7a4 Ha IOCTPOECHNUE IUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas tpanenus. CpeaHss JTUHUS TPAIECLUH.

CpenHsast nUHUSL TPEYroJbHUKA. MeToJ yIBOCHUSI MEIMAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomoodus. I[lpuznaku momoOus
TpeyroabHUKOB. [IpuMeHeHue mMoao0usi MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYP.
[Ipocreiimme GpopMyIbl 7S IO TPEYTOIbHUKA, MapajuieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

JIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrilia MNpPsIMOYTOJIbHOTO
TpeyrojipHuka. TpuroHomerpuueckue ¢ynkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrmcanHbI€ M IEHTPaAJIBHBIE YTJIBI, YTOJI MEXKIY KacaTEIbHON U XOPIOH. Y TJIbI
MEXKIy XOpJaMH M CEKyIlMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyrojibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynbel  npusBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCHUHYCOB U TeOpeMa CUHYCOB. PellleHre MPakTUYECKUX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pemenne 3a1a4
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue dopMmynsl s IUIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBagpaTe
KacaresbHOU. [IpuMeHeHune npu pemeHnn reOMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonsitue o romoreTuu.

MeToa KOOpAMHAT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSAMBIX
B KoopauHarax. @Popmyia pacCTosHUsS OT TOYKM 10 Impsamou. Iliomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHME W BBIYMTAHUE BEKTOPOB — IMIpaBUia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasyiokeHuss BEKTOpPOB IO 0Oas3ucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEAECHUSA BEKTOPOB Ul HAXOXKIEHUSA JUIMH W YIoB. Pemenne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIVIa, BBIYMCICHME IJIMH AYr OKpyXHocTei. Ilmomanes kpyra, cexropa,
cermenTa. Mctopudeckue cBeieHUs: 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs U ero cBoiicTBa. PaeHcTtBo Quryp. IlposiBnenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU NJIsl YCHEIIHOM NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaTEMATHYECKOW KYyJbTYpOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y NPYTUX JOJIeH, MproOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCHHUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (POPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy MOHATHSAMH, (DOpMyIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIEC, €IUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIIMIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATH U (DOPMYIHPOBATH CYXJACHHUS B COOTBETCTBUHU C YCIOBUSIMU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHMS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pELIeHUs 3a/Jayd,
KOMMEHTHPOBATh MOIYYEHHBIN pe3yibTarT;

B X0/ie 00CYXXJIEHUS 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXIa€MON TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
yasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAXKECHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4y, SKCIIEPUMEHTA, UCCIIEJ0OBaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUN;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl THpU peUICHUH Y4eOHBIX MaTeMaTHYeCKHX 3a/]ad, MPUHUMATh IEJlb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenensiaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJIaTh MPOLECC U PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B I'PYIIOBBIX (opMax padboThl (0OCYKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATh
CBOM JICMCTBHUS C IPYTMMHU YJIEHAMU KOMaH/bl, OLIEHUBATh KA4€CTBO pe3yJbTaTa U
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelleHus 3ajaud (WId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKUE (UTYpBI, OMNpEneisTh UuX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TEOMETpUUYECKHE (PUTYpBI, BBIMOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYMHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOJIHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUN 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM I'E€OMETPUUECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHUU F€OMETPUUECKUX 3a]1a4.

Onpenensts napauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOUTh YHUCIIOBBIC 1 OyKBEHHBIC 3HAUCHHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensars
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUSCKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



DopMynMpPOBaTh OMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JuameTrpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. JloKka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, IMOJIb30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajauyca, MPOBEAEHHOTO K TOUYKE KacaHUS.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM MPHU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH IPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

Hcnonp30BaTh CBONCTBA TOUKH MEPECEUEHUS] MEUAH TPEYTroJbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O NPONOPLHMOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTPAIbHO-CUMMETPUYHbIE (UTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PELICHUU 3a7a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3oBaHuu MoAoOUs U O MOoAOOHBIX (urypax. [lonb3oBaThCs NMpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHSATH OTHOIIEHHS IPOMOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W UCHONB30BaTh mpocTeiimme (GopMmynbl AN IIJIOLIAAU
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH



NoJOOHBIX (PUTYp U MPUMEHSATh NPU pelIeHUH 3afad. [IpuMeHsITh MmoaydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MATEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1y oOyuyeHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONIME MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHWH TE€OMETpUYECKUX 3anad. [IpuMeHsATh MoydeHHBbIE 3HAHUSA TpU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IpuMEHSATH TPUTOHOMETPHIO B 33Ja4aX HA HAXO0KJICHUE IJIOIIA1, BEIBOJANUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajjienorpamma, poM0a, Tparneluu, BEIBOJAUTh U PUMEHATh Gpopmyiy ['epona u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

MmeTts npencraBiaeHue 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaLUX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIVIaX, YTJax MEXIAYy XOpAamHu
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOW MPH PELIEHUH T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEICHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUHU OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Bnagers moHsATHEM KOOPAMHAT Ha IIJIOCKOCTH, paboTaTh C YypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJHOTO 4YJIeHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
K03 uIMeHTa ¢ BO3pacTaHUEM U yObIBAaHHEM JTMHEHMHON PYHKIMH. YMETh peliaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBSI3aHHbIE C  [APAJUICNIBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HaXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSTHUSL OT TOYKHA JO MPSMOM, IJIOLIAAX MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U NpaKTUYECKUX 3ahad. [IpuMeHsATP MeETOJ KOOpAMHAT B  HPAKTHKO-
OpPUEHTHUPOBAHHBIX TEOMETPUYECKUX 3aadax.

Bnanete moHSATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
BiageTe NpakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Bilagers CI0KEHHMEM U BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUM. IIpuMeHsATr T1OJlydeHHBIE 3HAHUS B
OpoCTeHIINX PU3NYECKUX 3a/1adax.

Bnanets MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro0
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBSA3b C
npoeurpoBaHueM. [IpUMEHATH CKAIAPHOE NPOU3BEACHUE BEKTOPOB  JUIS
HaxXOXXJIEHUs JUIMH M YIVIOB. Pemiarb reoMeTpuYecKkue 3aladyd ¢ IOMOIIBIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyecKkux U (pu3ndyeckux 3agavax.

Bragete NOHATHSAMHM NPABHIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHON MEphI yIiia, BEIUUCIATH IJIOLIaAb Kpyra u
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS TPHU
pelIeHuN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBENCHUSI 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOIIAH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IPU pEUICHUU T€OMETPUYECKUX 3aau.

[IpuMeHATh MOJNy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOMTh MaTEeMaTUYECKUE
MOJIENIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).






