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MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LI[eHHOCTh M3ydeHHUs reOMETpHUH Ha YpPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCy Xk JeHHUs «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUeHUE 0Ka3aTeIbHas JIUHUS
UMeeT I YIIIyOJIEHHOTO N3YUYEHUsI MaTeMaTUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
OINITOBOJIOKOHHOTO Kalenst uiu TpeOyeMmble pa3Mmepbl rapaxka JUisi aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TP PEIICHUU TPAKTHUECKUX
3aad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eoMmerpusi», KOTOpBI BKIIOYAET CIEIYIOIMIME OCHOBHBIE pa3ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dnmeMeHTs TpuroHoMeTpumny, «Ilnomaamy», a
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B HeAento), B 8 kiacce — 102 gaca (3 yaca B Henento0), B 9 kinacce
— 102 gaca (3 Jaca B HefIeINIO).



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 IIIMHE JJOMaHOM.

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napajuiesibHbIX  OpsiMbix. CyMma yIvIOB  TpEeyrojbHHKA. BHeEmHuEe yrisl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[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 1 cekymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIUCAHHAS B YTOJI.
[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 Mmecta ToueK. OnMcaHHas OKPYXKHOCTb 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 U npu3HaKu. [IpsmoyronbHas Tpaneuns. CpeaHss JUHUSA TPAIICLUH.

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
TpeyroapHUKoB. [IpuMeHeHue mMoao0usT MpU PEIICHUH 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.

DJIeMeHTbl TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yria MNpPsIMOYTrOJIbHOTO
TpeyrojibHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrmcanHbIe M IEHTPaAIBHBIE YIJIBI, YTOJI MEXKAY KACATENBHON U XOPIOU. 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 OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreic yrioB or 0° nmo 180°. OcnHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. Q@opmynsl  npusBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCHUHYCOB U TeOpeMa CUHYCOB. PellleHre MPakTUYECKUX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pelenne 3a1au
F€OMETPUYECKON ONTUKH.

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

IToxoOue TpeyroiLHUKOB

Xopabl ¥ TOAO0OHBIE TPEYTOIBHUKH B OKPY>KHOCTHU. 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 KOOpaAMHAT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YWIEH, UX TIEOMETPUYECKUM CMBbICH. IlapamienbHOCTP M NEPHEHAUKYIAPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKPY)KHOCTU. HaxoxneHre nepeceueHuil OKpy>KHOCTEH U MPSIMBIX
B KoopauHarax. @Dopmyna paccTosHus OT TOUYKM 10 mpsmou. Ihiomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpuMeneHne MeTo1a KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4dax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHWE W BBIYMTAHWE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U NapajulesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4yncio. KoopauHarsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

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



IIPOM3BEACHUSA BEKTOPOB Ul HAXOXKIEHUSA JUIMH W yrioB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

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

[lonsitue nBwxeHuss U ero cpoiicTBa. PaBeHcTBo Quryp. IlposiBieHus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOT'PAMMbBLI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yJIbTAThl OCBOEHUS IPOTPAMMBI 10 MATEMATUKE XAPAKTEPU3YIOTCS B YACTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

IPOSIBJIEHWEM MHTEPECA K MPOLIJIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMATUKH, IEHHOCTHBIM OTHOIIEHUEM K JTOCTHKEHUSM
POCCHICKMX MAaTEMATUKOB M POCCHMCKOM MATEMATUYECKOM IMIKOJbI, K UCIOJB30BAHUIO 3TUX JIOCTHXKEHUW B JPYTHX HAYKax U
MPUKIAAHBIX cepax;

2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH Tpa)KJIaHWHA U pealii3alliu ero IMpaB, MPEICTaBICHUEM O MaTeMaTUYeCKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTY], ABJICHUH, MPOLEAYP TPA’KIaHCKOT0 001IecTBa (HarpuMep, BEIOOPHI, OPOCHI),
TOTOBHOCTBIO K OOCYKJICHUIO STUUECKUX TTPOOJIEM, CB3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3ZHAHUEM
BOXKHOCTH MOPAJIbHO-?TUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) TPy10BOr0 BOCTIUTAHUSA:

YCTAHOBKON Ha aKTUBHOE YYacCTHUE B PEUICHWHU NPAKTUYECKUX 3a7ad4 MaTeMaTH4YeCKOW HaNpaBJIECHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTEMaTUYECKOTO 00pa30BaHMsI HA MPOTSHKEHUU BCEHM JKM3HU JIJIsl yCHENTHOM MpodeccHoHaIbHON AESTEIbHOCTH U
pa3BUTUEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM WHAMBUIAYAJIBHOW TpaeKTOopuu OOpa3oBaHUS U
’KU3HEHHBIX TJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS .

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W OSCTETUYECKOMY BOCIPHUSTHIO MaTEeMaTHYECKUX OOBEKTOB, 3a7ay, PEIICHUH,
paccyXaeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MMO3HAHMSL:

OpUCHTAllUC B JEATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTABJICHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKAa, MPHUPOABI U OOIIECTBA, MOHUMAHUEM MAaTeMAaTHYEeCKOW HAyKH Kak c(epbl 4elOBEUeCKOW NeATeTbHOCTH,
ATaIoB €€ Pa3BUTHS U 3HAYMMOCTH JJIsl pa3BUTHS [IUBUJIU3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMATUKH U MAaTEMAaTUUECKON KyIbTypon
KaK CpeJICTBOM IMO3HAHUS MUPa, OBJIaJICHUEM HaBbIKaMU HUCCIIEIOBATEIbCKOMN AESTEILHOCTH;



6) pusznueckoro BocnuTaHus, GopMHUPOBAHNS KYJIbTYPbI 3I0POBbSI H IMOLHOHAJIBLHOI0 (JIArONOJTYYHSI:

TOTOBHOCTBIO TIPUMEHSTh MaTEMaTHYCCKHWE 3HAHUS B WHTEPECAX CBOETO 370pPOBbS, BEICHUS 3I0pOBOr0 o0Opasa KU3HU
(3mopoBOE MHUTAaHKE, COAUTAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, pEryJsipHas (u3ndecKas akTHBHOCTH), C(HOPMUPOBAHHOCTHIO
HaBbIKa peIeKCHH, MPU3HAHNEM CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe MpaBa APYroro 4eI0BeKa;

7) 3KOJIOTHYECKOT0 BOCTIMTAHMSA:

OpHCHTAalleH Ha TIPUMEHECHHE MAaTEMAaTHICCKUX 3HAHHUM JJIs PEIICHUS 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CpeIbl,
TJIAHUPOBAHMSI TTIOCTYITKOB 1 OIEHKH WX BO3MOHBIX ITOCTIEACTBUH JJIs1 OKPY’KAOIIEH CpeIbl, 0CO3HAHNEM III00ATBFHOTO XapaKTepa
AKOJIOTHYCCKUX TPOOJIEM U MyTeH X PEIICHMUS;

8) ajanTauuu K M3MEHAIONIUMCS YCJIOBUSIM COMAIBLHON U MPUPOIHOI CPeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO IEATEITLHOCTD, B TOM YHCIIC YMEHUE YUUTHCS Y IPYTUX JIFOICH, MPUOOpPETaTh B COBMECTHOM JESITEIIBHOCTH HOBBIC
3HAHWS, HABBIKK ¥ KOMIIETEHIIUN U3 OMBITA IPYTHUX;

HE0OXOIUMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHUH, (HOPMYIUPOBATH UJIEU, TOHSATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B
TOM YHCJIe paHee HEU3BECTHBIX, 0CO3HABATH Je(UIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHHMATh CTPECCOBYIO CHUTYAaIlMI0 KaK BBI3OB, TPEOYIOMIMIA
KOHTPMEDP, KOPPEKTUPOBATh NPHHMMAEMbIC PEIICHUS W ACUCTBUSA, (OPMYJIUPOBATh M OICHWBATh PUCKH W TOCIEACTBUS,
(hopMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHSI MPOrpaMMBbl 0 MaTEMaTUKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y o0ydaromierocs: OyayT
chopMHUpPOBaHbI MeTalNpeIMeTHbIe Pe3yJbTaThbl, XaPaKTEPU3YIOIIHUECS OBJIAJICHUEM YHUBEPCAIbHBIMU I103HABATEIHHBIMU
NEHCTBUSAMH, YHUBEPCATHHBIMH KOMMYHHKATUBHBIMU JCHCTBUSMH U YHUBEPCATHHBIMU PETYISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jiornueckue aeiicTBUA:



BBISIBIISITh M XapaKTEpPU30BaTh CYUIECTBEHHbIE MPU3HAKA MAaTeMaTHYECKUX OOBEKTOB, MOHSATHUN, OTHOLIEHUW MEXIY
MOHATUSAMHU, (OPMYITUPOBATH OTIPEICICHUS TIOHATHIA, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIIN, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHHUSI, KPUTEPUH TIPOBOJUMOTO aHAIH3A,;

BOCIIPUHUMATh, OPMYJIMPOBATH U TPEOOPA30BLIBATh CYK/ICHUS: YTBEPAUTEIIbHbBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC
U o01Iue, YCIOBHBIE,

BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHMBOpeursi B (akTax, MaHHBIX, HAONIOJACHHUSIX U
YTBEPKICHUSIX, MIPEIaratb KpUTEPUU ISl BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieJaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOYEHUHN O
aHaJIOTUH;

pazOupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKICHUM (MpsAMbIE U OT MPOTHUBHOTO), MPOBOJIUTH CAMOCTOSITEIHHO
JI0KA3aTelIbCTBA MAaTeMAaTHUECKUX (DAKTOB, BBICTPAWBATh aPTYMEHTAIUIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHSTH
METOJ] MaTeMaTUYECKON MHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE PACCY K ICHHUS;

BBIOMpATh CMoco0 pelieHus y4eOHOW 3a7auu (CpaBHMBATh HECKOJIBKO BAapUAaHTOB pEIICHUs, BBHIOMpATh Haunbosee
MOAXO/ISIINNA ¢ YIETOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

HCIIOJIL30BaTh BOMPOCHl KaK MCCIENOBATEIIbCKUM WHCTPYMEHT TMO3HAHUS, (POPMYJIUPOBATH BOIPOCH], (UKCHUPYIOUIUE
MIPOTUBOPEYHE, MPOOJIEMY, CAMOCTOSATEILHO YCTAaHABJIMBATH HCKOMOE U JJaHHOE, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UINI0, MHEHUE;

POBOJUTH MO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY SKCIEPUMEHT, MCCIIEIOBAHHE MO YCTAHOBJIEHHUIO OCOOEHHOCTEM
MaTeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO0I;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI W BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIOAEHUS, UCCIEIOBAHUS,
AKCIIEPUMEHTA, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O00OIICHUH;

MIPOTHO3WPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEANOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

BBISIBJISITH HEJIOCTATOUHOCTh M M30BITOYHOCTH UH(MOPMAIHU, JAHHBIX, HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(POPMAIMIO PA3TUYHBIX BUI0B U (HopMm
MIPEICTABJICHHUS;



BbIOUpaTh (GOpMy TpelncTaBiICHUs MHPOPMAIMU W WIUIIOCTPUPOBATH pelllaeMble 3a7adyd CXEMaMH, JuarpaMMaMiu, WHOU
rpaduKoil 1 ©X KOMOWHAIIASMH,
OIICHUBATh HAAEKHOCTh HH(POPMAITUHU TIO KPUTEPHUSIM, TTPEIIIOKCHHBIM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBHSA:

BOCIPUHUMATH U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHU C YCJIOBHSIMH U LEISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IUCbMEHHBIX TEKCTAX, 1ABATh MMOSCHEHUS 10 X0y PELICHUs 3aa4i, KOMMEHTUPOBAaTh
IIOJIyYEHHBIN PE3yibTaT;

B X0Jle¢ 00CYX/IE€HHUs 3a7aBaTh BONPOCH! MO CYIIECTBY 00CYXJIaeMOU TeMbl, MPOOIEMBI, PEIIaeMOil 3aJaul, BbICKA3bIBATh
WJICW, HAIICJICHHbIE HA IIOMCK pEIICHMS, CONOCTABIATH CBOM CYXKICHUS C CYXICHUAMH JPYTMX YYaCTHUKOB JHAJIOra,
oOHapyKUBaTh Pa3IMYME U CXOJCTBO MO3UIUI, B KOPPEKTHOU (hopme GOopMyIMpOBATh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IPECTABIISTh PE3YJIbTAThl PEIICHUS 3aJ]aul, SKCIEPUMEHTA, UCCIIEeI0BAaHus, IPOEKTA, CAMOCTOSTENIbHO BBIOUpATh (hopMat
BBICTYIUICHHS C YU4ETOM 3a/1ay MPE3EHTAMU U OCOOEHHOCTEN ay TUTOPHUH;

IOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHAHON U MHAUBUAYaIbHON paOOTHI P PEILICHUH yUeOHBIX MaTEMAaTUYECKUX
3a/1a4, IPUHUMATB 1I€JIb COBMECTHOM JEATENBHOCTH, INITAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThI, pacipeesiTh BUAbI padoT,
JOTOBAapUBATHCA, 00CYKIATh MPOLECC U PE3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYykK1eHUS, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbI» U UHBIE); BHITIOJIHAThH CBOIO
qyacTh paboOThl U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTMMH WIEHAMU KOMaH/bI, OLEHUBATh KAUECTBO pe3yjIbTaTa U KauyecTBO
CBOEro BKJIaJia B OOIIMIA PE3yNIbTAT [0 KPUTEPUSIM, CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBJISITh TIPOOJIEMBI JIJISI PEIICHUs] B JKU3HEHHBIX U YYEOHBIX CUTYaIlUsSIX, OPUEHTUPOBATHCS B PA3TUYHBIX MOAXOJaX
MPUHATHS PeIICHUH (MHAUBUIyaIbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aJITOPUTM PEIICHUs 3a/ayd (WM €ro 4acTh), BBIOMpATh CHOCOO pEeHIeHUs C y4ETOM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH M KOPPEKTUPOBATH BAPUAHTHI PEIICHUIA C yIETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN UHTEJIEKT:



BIaJETh CIIOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJII Tpollecca M pe3yiabTaTa pELlIeHHs MaTeMaTHYecKoW 3amayM,
CaMOMOTHBAIUH U PEQIICKCHH;

MPEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 337a4i, BHOCUTh KOPPEKTUBHI B ICSITEILHOCTh HA OCHOBE
HOBBIX OOCTOSITENIbCTB, HAHJACHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa IeATEIbHOCTH ITOCTABJICHHOM IIETTN U YCIOBUSAM, OOBSICHITD IPHUUHBI JOCTHYKEHUS WU
HEJOCTH)KCHUS LIEH, HAXOIUTh OMIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BBIPAYKaTh SMOIUH MPU U3yUYEHUU MAaTEMAaTUYECKUX 0OBbEKTOB U (PAaKTOB, 1aBATh SMOIIMOHAIBHYIO OLICHKY PEIICHUS 3aJauu.

HHPEAMETHBIE PE3YJIBTATBI

K koHI1y 00y4enus B 7 kjiacce 00yyaroUIUiics MOTYUYUT CIAEAYIOUINE IPEAMETHbIE PE3yJIbTaThI:

Pacnio3naBaTh M3yuyeHHBIE TE€OMETPUYECKHE (UIYpbI, ONPEACNATh UX B3aUMHOE PpAaCIOJIOKEHUE, H300pakaTh
reOMETPUYECKUE (PUTYPBI, BBIOJIHATH YEPTEKU 10 YCIOBUIO 3a7aun. I3MepsITh JIMHEWHbBIE U YTIIOBbIE BEIMYHUHBL. PemaTs 3agaun
Ha BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenatb NPUKUIKY U OUEHKY JINHEWHBIX U YTJIOBBIX BEJIMYHMH IPEIMETOB B PEAIbHON KU3HU, PA3MEPOB MPUPOJHBIX OOBEKTOB.
Pa3znuyath pazMepsl 3TUX OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonb30oBaTbcsd NpHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCHOJb30BaTh NPU3HAKKM W CBOWCTBAa PaBHOOEIPEHHBIX
TPEYrOJIbHUKOB IPU PEIICHUN 3a/1a4.

IIpoBOAUTE JTOTMUYECKUE PACCYKACHUS C UCIIOIB30BAaHUEM I'€OMETPUYECKUX TEOPEM.

ITonp30BaThCA NPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEJMAaHBI, IPOBEAEHHON K THIIOTEHY3€
[PAMOYT'OJIBHOT'O TPEYTOJIbHUKA, B PELLIEHUU €OMETPUIECKUX 3a1ay.

Onpenenars MNapauieIbHOCTh MPSAMBIX C TIOMOLIBIO YIJIOB, KOTOpble oOpa3yeT ¢ HUMH cekymad. Onpenensite
[ApAJICIIBHOCTD MIPSAMBIX C [IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPAMOM 10 TOUYEK APYTrOU MPSIMOU.

Pemate 3aaun Ha KieT4aToi Oymare.

[IpoBoANTH BBIUMCICHUS W HAXOAWTh YMCIOBbIE M OyKBEHHbIE 3HAYEHMs] YIJIOB B TE€OMETPUYECKHX 3ajadyax cC
HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOIOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPU NEPECEUECHUU ABYX
[apaJJICIIbHBIX NPSIMBIX CEKYIIEH. Pelars mpakTuuecKre 3a1aun Ha HaX0XKIACHNUE YIJI0B.



Brnanets nonsituem reomerpudeckoro mecta Touek (I'MT). Onpenensite OMCCEKTPUCY yIJla U CEPEIUHHBINA MEPIEHINKYIIAP
K OTPE3KY KaK reoMeTpruieckrue Mecta Touek. [lonbp3oBaThecs noHsiTueM reoMmerpuueckoro mecta Touek (I'MT) npu noka3arenbcTBe
F€OMETPUYECKUX YTBEPKIACHUMN U ITPU PELICHUU 3a1a4.

@opMyIMpOBaTh ONPENEIICHHS OKPYKHOCTH U Kpyra, XOpJlbl U IUaMeTpa OKPYKHOCTH, YBEPEHHO BIIAJETh UX CBOMCTBaMHU.
YMeTh 10Ka3bIBaTh U PUMEHSTh 3TH CBOMCTBA IIPU PELICHUU 3aa4.

Bnaners noHsTHEM ONMMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ HEeHTP. JlOKa3pIBaTh U UCIIOJIb30BATh
(haKTBl 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA TIEPECEKAIOTCS B OJJHOW TOYKE, M O TOM, UTO CEPEIUHHBIC MEPIICHINKYIISPBI
K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOU TOYKE.

Brnaners noHsTHEM KacaTelbHON K OKPYKHOCTH, I10JIb30BaTHCSI TEOPEMOU O MEPIEHAUKYIISIPHOCTH KacaTeJIbHOU U paauyca,
IIPOBENEHHOIO K TOUYKE KacaHus. Jloka3pIBaTh paBEHCTBO OTPE3KOB KACaTEJIbHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3 OAHON TOYKH,
Y IPUMEHSTH 3TO B PEIICHUU F€OMETPUUECKHUX 3a]1a4.

Jloka3pIBaTh U MPUMEHSThH MPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MIOCTPOCHUS C IIOMOILBIO [IUPKYJIISA U JINHEUKHU.

K konIity oOydyeHus B 8 kiacce 00ydaronuics MoayduT CICAYIOMINE NPEIMETHBIC PE3yJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, HMX DJIEMEHTHI, IMOJb30BAaThCS HMX CBONCTBAMU MPU PEIICHUU
reOMETPUYECKUX 3ahad. Paznuuarh MpU3HAKUM U CBOMCTBA MapajuieiorpaMma, pomOa U MPsSMOYTOJbHUKA, JTOKa3bIBaTh UX U
YBEPEHHO MPUMEHSATH MIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKHM MEPECEUCHUS] MEUAH TPEYroabHUKA (IIEHTpa Macc) B PEILICHUH 3a]1a4.

Brnanets noHsiTUeM CpelHEN JUHUK TPEYTroJIbHUKA U Tpamnelyy, MPUMEHSITh UX CBOMCTBA MPU PEIICHUU T€OMETPUYECKUX
3aaa4. Mcnonk3zoBaTh TeopeMy Dajneca U TeOpeMy O MPOMOPIIUOHATBHBIX OTPE3KaX, MPUMEHSTh UX ISl PEIICHUS MTPAKTUUYECKUX
3ajad.

Pacmo3naBaTh 1IeHTpATIbHO-CUMMETPUYHBIE (DUTYPHI M KCTIOIB30BATh UX CBOIMCTBA IIPH PEIICHUH 3a71a4.

Brnanerr moHATHSIMH TOJOOUST TPEYroJbHUKOB, KOd(h@uIMeHTa mNMoA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB IOJO00HBIX
TpeyrojibHUKOB. MIMeTh TpejcTaBlieHHe O MpeoOpa3oBaHUU TMOAOOUS M O MOoM0O0HBIX (urypax. Ilonp3oBaTbes MpU3HAKAMU
MOI00MST TPEYTOIPHUKOB MPU PEIICHUU TEOMETPUUYECKHX 3a7a4. JJoKa3pIBaTh U MPUMEHSITH OTHOIIIEHUS MPOMOPIIUOHATFHOCTH B
MPSIMOYTOJIBHBIX TPEYTrobHUKAX. [[pUMEHSITh 0/1001e B MPAaKTUYECKUX 3a7a9ax.



BbIBOANMTH U KCIIONB30BaTh MpocTeniue GopMyJibl s IUIOUIAAN TPEYroJIbHUKA, MMapajjiesiorpaMMa, pomMOa U TpanenuH.
Boruncnsate (pa3nuyHbIMU CIOCO0aMU) TUTOIIAIb TPEYTOJIBHUKA U TUIOIIAIU MHOTOYTOJBHBIX (PUTyp (MTOJIB3YSCH, T/1€ HEOOXOANMO,
KaJIbKYJIATOPOM). 3HaTh OTHOIIEHHUE IJIOMAAeH MOJOOHBIX (DUTYp M MPUMEHSTH NMPHU pelieHnu 3aaad. [IpuMeHsITh nosyueHHbIe
YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBatbesa Teopemoil [ludaropa ans pemieHuss T€OMETPUYECKUX U NMPAKTHUECKUX 3ajad. CTpouTh MaTeMaTHYECKYHO
MOJIENb B IIPAKTUYECKUX 3a/1a49aX, CAMOCTOSATENIBHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnaners moHATHEM BIHMCAHHOIO M LEHTPAJIBHOIO YIVIA, YIJla MEXIy KacaTeJbHOM M XOpPAOM, ONMCAaHHOM M BIMCAaHHOU
OKPY’KHOCTH TPEYI'OJIbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IPU PEIICHUH 3a1a4.

IIprMeHATH OJIyYEHHBIE 3HaHKS Ha IIPAKTUKE — CTPOUTH MATEMAaTUYECKUE MOJIEIIH I 3a1a4 PeaIbHOM )KU3HU U IIPOBOIUTD
COOTBETCTBYIOILIME BbIUNCICHUSI C TPUMEHEHNEM NI0JI00US U TPUTOHOMETPUH (TI0B3YSICh, I/I€ HEOOX0UMO, KAJIbKYJISITOPOM).

K koHI1y 00y4yenus B 9 kjiacce 00yyaroUuiics MOMyYUT CIAEAYIOUINE IPEAMETHbIE PE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHM OCTPHIX YIJIOB, YMETh HAaXOAWTh C HMX IIOMOIIbIO pa3IUYHbIEC 3JIEMEHTbHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIeHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MoMoIIbI0 KaJbKyJIATOPA) AJIMHBL U
YTJIbI 17151 HETAOJIMYHBIX 3HAUEHHM.

[Tonb3oBaThesa popmysiaMy MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXAECCTBOM JIJISi HAXOXACHHUS COOTHOILLICHUN
MEXAY TPUTOHOMETPUYECKUMU BEITUYUHAMH.

JIoKa3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATD UX JUI HAXO0XKICHUS PA3JIUNYHBIX JIEMEHTOB TPEYTOJIbHUKA
(«pemieHre TPEYroJIbHUKOBY), MPU PEHIEHUH T'€OMETPUYECKUX 3ahad. [IpUMEHSTh MONy4YeHHblE€ 3HAHHUS TPU PELICHUU
IIPAKTUYECKUX 3a7a4.

[IpuMeHATh TPUTOHOMETPHIO B 33J]a4aX Ha HAXOXKAEHUE IJIOIIA 1, BBIBOJUTH U BAAI€Th TPUTOHOMETPUYECKUMHU (hOpMyTaMu
I TUIOUIaId TPEYToJIbHUKA, Mapalijieiorpamma, pom0a, Tpaneluu, BEIBOJUTE U NMPUMEHATh Gopmyny ['epona u popmyny ans
IIJIOLAY BBIIYKIIOIO YETBIPEXYTOJIbHUKA.

HNmets npencraBiieHue 0 TOMOTETUH, IPUMEHSATh B IPAKTUYECKUX CUTYaLUSAX.

Hcnonb3oBath Teopemsl UeBnl 1 MeHenas 1pu peleHuu 3aiay.

Hcronbs30BaTh TEOPEMBI O BIMCAHHBIX YIUIAX, YIJIAX MEXY XOpJAaMU (CEKYILIMMH) U yTJIe MEXAY KacaTeIbHON U XOpA0H NpH
pELIEHNN T€OMETPUIECKHUX 3a1a4. JlOKa3bIBaTh U IPUMEHATH TEOPEMBI O IPOU3BEACHUN OTPE3KOB XOPA, O IPOU3BENCHUU OTPE3KOB
CEKYILHUX, O KBaJIpaTe KacaTeJIbHOM.



BrnaneTts nonsitueM KOOpAMHAT HA TUIOCKOCTH, pab0TaTh C ypaBHEHUEM MPSAMOU Ha MIIOCKOCTU. BllaieTh MOHATHUSIMU YTJIOBOTO
koa(durmenTa 1 cBOOOHOTO YieHA, TOHUMATh UX TEOMETPUUECKHA CMBICT M CBSI3b YIIIOBOT0 KO3 (GUIIMEHTA C BO3pACTaHUEM U
yObIBaHHMEM JUHEHHOW (YHKIIMH. YMETh pelaTh METOJAOM KOOPJAWHAT 3a/ayd, CBS3aHHBIE C MapajuIeTbHOCTBIO U
NEPHEHAUKYIISIPHOCTHIO MPSMBIX, IEPECECUCHUEM TMPSMBIX, HAXO0XKICHUEM TOUEK MIEpPEeCceUCHU.

BoiBoguTh M BIAAETh ypaBHEHHUEM OKpYKHOCTH. lcrmosib3oBaTh METOJ KOOPAMHAT IS HAXOXICHUS IMepecedyeHui
OKpY>KHOCTEH U MpsAMbIX. Bianers ¢popmynamMu pacCTOSHUSA OT TOUYKHU JI0 MPSIMOM, IUIOIIAIH MapajijieiorpaMMa B KOOpAUHATAX,
UMETh MOHATHE 00 OPHEHTUPOBAHHOM IIoaau. [101p30BaTHCS METOIOM KOOPAMHAT HA IMJIOCKOCTH, TPUMEHSITH €T0 MPHU PEIICHUN
reOMETPUUYECKUX U MPAKTHUECKUX 3aa4. [[puMeHsATh METO T KOOPAUHAT B TPAKTHUKO-OPHUEHTUPOBAHHBIX T€OMETPUUECKHX 3a/1a4ax.

Brnanets moHsiTHEM BeEKTOpa. YMETh CKJIAJbIBaTh W BBIYMTATh BEKTOPHI, YMHOXaTh Ha YKCIO, BJAJIETh IpaBUIaMU
TpEyrojbHUKa M NapauieJorpaMMa. BianeTe MNpakTUYECKUMHU HWHTEPIPETAlUsIMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJMHATaMU BeKTOpa. BriageTs cio)keHneM 1 BHIYMTaHHEM BEKTOPOB, YMHOKEHHEM BEKTOpa Ha YUCIIO B KOOPIWHATAX.

Hmets mpeacraBienune o 6asuce (Ha miockocTd). PackiansiBate BEeKTOpHl MO 0a3ucy. PackmanbiBaTh BEKTOPBI CHIT C
MOMOUIBIO POEIUPOBAHUSI M TPUTOHOMETPUUECKUX COOTHOLIEHUH. [IpUMEHSTH MoTydeHHbIE 3HaHUS B IPOCTEUIINX (PU3HUECKUX
3aja4ax.

Bnagets noHsATHEM CKaJISPHOTO POU3BEECHUS BEKTOPOB, IOHUMATh €0 TEOMETPUUYECKUI CMBICI U YBEPEHHO M0JIb30BATHCS
€ro BBIpAKEHHEM B JEKapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTUBHOCTH CKAISIPHOTO TIPOU3BEIEHUS U €ro CBSI3b C
npoerupoBanreM. [[puMeHsITh CKatsipHOE MPOU3BENCHNE BEKTOPOB JII HAXOXKICHHS UIMH U YIIIOB. Pemarh reomeTpuyeckue
3aJjayd C TMOMOIIbIO CKaJISIpHOrO mpou3BeleHus. Vcrnonab3oBaTh cKalsipHOE MPOU3BEACHHUE BEKTOPOB B alreOpandyeckux M
bu3MYecKuX 3a1a4ax.

Brnagets MOHSATHUSAMHU MPaBUIBHOTO MHOTOYTOJIBHUKA, JTMHBI OKPYXHOCTH, JAJIMHBI TyTH OKPYXHOCTH U PaJuaHHOU MEpHI
yria, BBIUKCIATH IUIOMAAb Kpyra U ero 4yactedd. [lonumaTts cMbich yucia w. [IpuMeHsTh modydeHHbIe YMEHUS MPU PEIICHUN
MPAKTUYECKHX 3a71a4. 3HaTh UCTOPUYECKHE CBEICHUS 00 N3MEPEHNUH UTUHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

Hmets npeactaBiienue o npeoOpa3oBaHUM IJIOCKOCTH, O JBIKEHUAX. HaxoauTh ocH, HEHTpbl CHMMETpUH (DUTYP, LEHTPbI
MOBOPOTA, HAXOAWUTh KOMIO3MIMHM MpOoCTeHNX npeoOpazoBaHuil. [IpuMeHSATh JBMXKEHUS TUIOCKOCTH TIPU PEIICHUHU
TreOMETPUUYECKUX 3a/1a4.

[TpuMeHsITh TOMTydYeHHBIC 3HAHUS HA TIPAKTHKE — CTPOUTh MAaTEeMaTUIECKUE MOACIH [Tl 3a/1a4 PeasIbHOM KU3HU U IPOBOINUTH
COOTBETCTBYIOIIME BBIYUCICHUSI C MPUMEHEHHEM MOoJ00Us M TPUTOHOMETpUYecKuX (GYHKIUM (TOJB3YsCh, Ile HEOOXOIUMO,
KaJIbKYJISITOPOM).



TemaTn4eckoe IJIAHUPOBAHHE 110 T€COMETPUH 7 KJaacce

Ne HaunmenoBanue KonnuecTBo yacos DIEeKTpPOHHBIE CIIMCOK UTOTOBBIX INIAHUPYEMBIX Croco0 OIeHKU
1/ pa3JzienoB, TeM Bcero | KonHTposbHbIe [TpakTnueckue (uudpoBsie) pe3ynbTaTOB C YKa3aHUEM ITaIlOB UTOTOBBIX
paboThI paboThI o0Opa3oBaTebHbIC ux popmupoBaHus TJIaHUPYEMBIX
pecypcesl pe3yJIbTaToB
1 Hauana 28 1 2 3HAKOMMTHCS C ucTopuen YcTHbIi
TCOMCTPHUH. pa3BUTUA OIIpoC;
IIpocrenmme FeOMETPHH, NPUMEHEHUEM
reOMEeTpPUUECKUE reoMeTpHH
burypst .
P B PEAJIbHOM KU3HU.
U UX CBOMCTBA. v
DopmMyIMpoBaTh OCHOBHBIE VYcTHbIi
N3zmepenune
0Ipoc;
TC€OMETPUICCKUX TIOHATHA, poc; o
BeIIUME OIPEIENICHUS U aKCUOMBI. HncpMenHbIH
KOHTpOJIb;
PacnioznaBath n3ydyeHHbIe YcerHbII
reOMETPUUYECKHE burypsl, OIIpOC;
ONpEAEINATh UX
B3alIMHOE pacnosoxeHue,
BBITOJIHATh
4epTEX M0 YCIOBHIO 3a/1a4H.
N3mepsTs IMHENHBIE U YTIIOBBIE YcrHbII
BEJIMYUHBI TEOMETPUUECKUX U OIPOC;
NPAaKTUYECKUX OOBEKTOB. ITucemennbIi
KOHTPOJIb;
Onpenensitb «Ha TJa3» pa3Mepbl YcrHbliit
peaIbHBIX oT1poc;
00BEKTOB, MPOBOAUTH TIpPyOyIo
OILICHKY UX

pa3MepoB.




Pemarn 3aJa4yl Ha BBbIYUCICHUC

VY cTHEBIN

JUIMH OIIpOC;
OTPE3KOB U BEJIMYUH YTJIOB. IncpmeHHBId
KOHTpOJIb;
Pemate 3a1aun Ha B3auMHOE YcerHbii
pAacIIOJIOKEHUE T'€OMETPUUECKUX OIIPOC;
¢buryp.
IIpoBoauTh KJIacCU(UKAIIIO VeIl
YIJIOB, BBIYUCIIATH JIMHEHHBIE U OIIPOC;
YTIIOBBIE [IncemenHsbIin
BEJTMYHHBI, HPOBOUTE KOHTPOJIb,
Heo0X0IUMBIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
Boruncnars IIEPUMETPBI YcerHbII
npoctedmux Guryp, OIIpoOC;
JTOMAHBIX. TectupoBanue
Pasnuuats BBIITYKJIBIC u VeI
HEBBIITYKIIBIC OIPOC;
MHOT'OYTI'OJIbHUKH, paBHBIE 1IuceMeHHbIH
bHTYpEL. KOHTpOJIb;
IIpoBoauTh IpocTeumure | Y CTHBIN ONpoC;
MIOCTPOEHUS U Kontponbnas
HU3MEPEHUs C IIOMOIIBIO pabora;
MHCTPYMEHTOB

TpeyrojibHUKH

19

Pacnio3naBatk nmapel paBHBIX
TPEYroJbHUKOB ~ Ha  TOTOBBIX
yepTekax

M Ha KjeTdaron Oymare (c
yKa3zaHUEM

IIPU3HAKOB).

YeTHBIN 01Ipoc;

Omnpenenarpb napbl PaBHBIX
TPEYTrOJHLHUKOB

YeTHBIT 01poc;
TTrceMeHHbBIN
KOHTPOJIb;




B reOMETPHUYECKUX
KOH(HUTypanusx
(c ykazaHueM MPU3HAKOB).

BriBonuTh cienctBus (paBeHCTB
COOTBETCTBYIOIINX 3JIEMEHTOB)
W3 paBEHCTBA TPEYIOJILHUKOB.

VYeTHBII 0npoc;
ITuceMeHHEbINI
KOHTPOJIb;

Hcnonb3oBath MIPU3HAKU
paBeHCTBA
TPEYTrOJIbHUKOB B PELIEHUH

rCeOMCTPHUYCCKUX 3aaa4Y.

YeTHBIN 01poc;

dopMyIHpOBaTh ONpeIeTICHUS

VYeTHBII onpoc;

OMCCEKTPHUCHI, BHICOTHI, MEUAHBI ITrcpMenHbIi

TPEYroJIbHUKA; CEPEeIMHHOTO KOHTPOJIb,

NepHeHIuKyIsIpa OTpe3Ka;

nepumeTpa

TPEYrOJIbHUKA, OCH CHUMMETPUH

¢Gurypst.

PacniozHaBaTh Gurypsl ¢ oceBoit VYeTHBIT onpoc;

CUMMETpUEN. IIucemenHbI
KOHTpOJIb;

Paznuuate moHATHS CBOMCTBA W | YCTHBIM OIPOC;

IIPU3HAKa, [IncemenHsbIi

dbopmynupoBaTh KOHTPOJIb;

COOTBETCTBYIOLINE

JIOTUYECKHE YTBEPKICHMUS.

Jloka3bIBaTh 51 MPUMEHSTH | Y CTHBIN OIPOC;

CBOMCTBA U TectupoBanue;

MPU3HAKKU PaBHOOEPEHHOTO
TPEeYrojbHUKa B PELICHUN
reOMETPUUYECKUX 3ajau.




Crpouts 4epTexHu, pelaTh 3a1aun

YcTHBIN onpoc;

C IIOMOIIIBIO HAXOXKICHUS PaBHBIX IInceMeHHbIH
TPEYTroJbHUKOB. KOHTPOJIb,
Hcnonb3oBath uuppoBbIe
pecypcsl
JUIS IOCTPOCHHIT U MccieqoBanus | Y CTHBIH OIPOC;
CBOICTB KoHntposnbHas
M3y4aeMbIX ¢buryp m|P abora;
KOH(HUTyparmii

[TapannenbHOCTS. 15 PopMyIIMPOBATH IOHATHE YcTHBIN OIpoc;

Cymma napajuleIbHbIX

yIJI0B MPSIMBIX, HAXOJIUTh NMPAKTUYECKUE

MHOTOYTOJIbHUKA MIPUMEPBHI.

3HAKOMUTBHCS C UCTOPHUEN
pa3BUTHS

re€OMETPUH, ISATHIM [IOCTYJIATOM
EBknuna,

3HayeHueM pabot JlobaueBckoro.

VYceTHBIT onpoc;
I[TuceMeHHbIi
KOHTPOJIb;

N3yuaTe CBOMCTBA YIJIOB,
00pa3oBaHHBIX

IIPY NIEPECEUEHUN TapaILIEIbHBIX
MPSIMBIX CEKYIIEH.

YceTHBIN 0onpoc;
TT1ceMeHHbBIN
KOHTPOJIb;

IIpoBoauTE TOKA3aTENBLCTBA
MapaJUIEIbHOCTH JIBYX IPSIMBIX

C MIOMOMIBIO YIJIOB, 00pPa30BaHHBIX
IIPU IEPECEUECHNUH ITUX MPSIMBIX
TpeTben

IPSIMOM.

YeTHBIN 0onpoc;
TectupoBanue;

Paznuyate cBOMCTBA U PU3HAKU
MapasuiebHbIX MPSIMBIX,
MPUMEHSATH UX

MpY PEIIEHUH T€OMETPUYECKUX
3aja4.

YceTHBIT 0npoc;
TTrceMeHHbBIN
KOHTPOJIb;




Bbruncnsate cymmy yrios
TPEYTrOJIbHHKA,

CyMMY BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U BHEIIHUX
YIJIOB

BBIITYKJIOTO MHOTOYTOJIbHUKA.

YcTHBIN onpoc;
IIceMeHHbBIN
KOHTPOJIb;

Haxoauth 4nciioBbie U
OyKBECHHBIE

3HAYCHHS yIJIOB B
reOMETPHUYECKUX

3a71a4ax ¢ UCIOJIb30BAHHEM
TeopeM

0 CyMMe YyIJIOB TPEYroJbHUKA U
MHOTOYTOJIbHUKA

YcrTHbIN onpoc;
TectupoBanue;

HpI/IMCHHTL MMOJIYYCHHBIC 3HAHUA

YcTHBIN onpoc;

IIPU PELIEHNN F€OMETPUYECKHUX Kontponbnas

3a1ay pabora;
[IpssMoyronbHBIE Jloka3bIBaTh NpU3HAKKU PAaBEHCTBA YcerHbII

TPEYroJIbHUKU MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 0npoc;

Ornpenensars mapbl paBHBIX YcrHbIit

IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB OIIpOC;

Ha KJIeT4yaTou Oymare u B [TuceMenHbII

F€OMETPUYECKHUX KOHTpOJIb;

KOH(puUrypanusx (¢ ykazanuem
IIPU3HAKOB).

Hcnonb30Bath NpU3HAKU
paBeHCTBa

IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOM U
MEPIEeHIUKYIIApE B peUICHUN
reOMETPUUYECKUX 3a1au.

VYceTHBIN onpoc;
IIncbMeHHbBIN
KOHTPOJIb;

Jloka3pIBaTh CBOMCTBO MEAUAHBI
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3€, U

VYeTHBIN onpoc;
IIcbMeHHbBIN
KOHTPOJIb;




COOTBETCTBYIOIIMI MPU3HAK;
CBOWCTBA U

MIPU3HAKU IPSIMOYTOJILHOTO
TPEYroJIbHUKA

¢ yriioM B 300

HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHUA

YcTHbli onpoc;

[IpU PELIEHUHA N'€OMETPUUECKUX [IncemenHsbIin
3a1a4. KOHTpOJIb;

Pemate 3a1aun Ha npUMEHEHUE VYceTHBII onpoc;
CBOICTB TectupoBanue;

MPAMOYT'OJIbHOI'O TPCYT'OJIbHUKA.

Hcnonb3oBaTh IMMOJIYYCHHBIC

YcTHBIN onpoc;

3a7a4u Kontponbnas
IIPU PELIEHUU MPAKTUYECKUX paborta;
3a1a4
I'eomeTpuueckue 5 BeiBoguTh npocreiiiue YcrHblit
HEpPaBEHCTBA Ir€OMETPUYECKHE OIIpOC;
HEPaBEHCTBA, IOHUMATh UX
MPaAKTUYECKUX
CMBICIL.
Hcnonp30BaTh TOKa3aHHBIE YcTHbIi
reOMETPUYECKUE HEPABEHCTBA, OIIpOC;
CUMMETPHIO B PEIICHUH 33]1a4 [TuceMenHbII
KOHTPOJIb;
OKpy>KHOCTb. 18 @opMyIHpOBATH ONIPEAECIICHUS YcrHbII
I'eomerpuueckue OKPYKHOCTH, XOPJIbl, AMaMeTpa U OIpoc;
MecTa KacaTeJIbHON K OKPYKHOCTH.
touek. [loctpoenus N3yuars ux
C TIOMOIIBIO CBOICTBA, MPU3HAKH, TOCTPOCHHUE
LHUPKYIIS YEPTEKEN.
Y JINHEUKH HccnegoBaTh, B TOM YHCIE YCTHBIN
HCITONIB3Ys OIpoc;
1U(POBBIE PECYPCHI: OKPYKHOCTb, [IucemenHbI

KOHTPOJIb;




BIIMCAHHYIO B YTOJI; IICHTP

OKPY>KHOCTH,
BIUCAHHOW B yroJi; paBEHCTBO

OTpPE3KOB

KacaTeJIbHBIX.

OBnazeBaTh IOHITUEM YcTHBIN onpoc;
OIMMCaHHOM [TnceMeHHbBIH
OKPY>KHOCTH TPEYTrOJIbHUKA. KOHTPOJIb;
®opMyIUpPOBATH ATAIBI 33]1a4 YcTHBIN onpoc;
Ha NOoCTpoeHue (IoCTpOeHHUE, TectupoBanue;

J0Ka3aTcCJIbCTBO, I/ICCJ'IGI[OBaHI/Ie),

IIPOBOJIUTH 3a/1a4 Ha
IIOCTPOCHHUE,
OCYIIECTBIIATH OCHOBHBIE
IIOCTPOCHHUS

LUPKYJIEM U JIMHEUKOM.

3HAKOMUTBHCS C UCTOPHEH
pa3BUTHS

reOMEeTPUHU, KIIACCHUECKUMHU
3aJa4aMu

0 NOCTPOEHUH

YcTHbIN onpoc;
Kontponbnas
pabora;

7 [ToBTOpEHME, 10 1 Pemars 3agaum, YcTHBIN onpoc;
00001IeHHE, WJLTIOCTPUPYIOIIHNE CBSI3U TectupoBanue;
cHUCTeMaTH3aIUs MEXTy pa3InIHBIMU TEMAMH YCTHBIN 0TIpOC;
3HaHUH Kypca KonTponbHas

pabora;

OO011ee KOJINYECTBO 102 11

4acoB I10 Mporpamme
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