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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JVHMS UMEET AJIs1 YIITyOJIEHHOTO U3yYeHUsI MaTEMATUKH.

[{enpro M3y4eHus: TEOMETPUU SABISIETCS UCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a]a4, BCTPEUAIOIIHUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mmepbl rapaxa s aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCA YYHUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, HPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJIEKBAaTHOCTh ITOJYYEHHOTO PE3YJIbTATA.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOy4aronIfecs: He IPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, IMOMOTAIIINE UM YBEPEHHO IPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEIMETax, NPekae BCero pu3nke u nHpHopMaTHKe,
a Tak’Ke MOJIb30BAThCS MOJYYEHHBIMU 3HAHUAMH MPU PEUICHUH NPAKTUYECKUX
3ajay.

CornacHo yueOHOMYy TIulaHy B 7-9 Kiaccax wu3y4yaeTcsl YriIyOJEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHnTsl TpuroHomeTpuny, «llnomaany», a
Takke «Meton koopauHaT», «BekTops», «IIpeobpazoBanus MIOCKOCTI.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 yaca (3 yaca B HEZeIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

B3anMmHOE pacronoxeHue To4YeK Ha IpsMou. M3mepeHue mIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. Jiimaa somanoi. MHoroyrosnbHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJBHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpusHak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojabHUKa. BHEmHue yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOTO TPEYTOJbHHUKA, TPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, IMaMeTp, XOpAa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekymiass K OKpYKHOCTH. OKpYKHOCTb, BIIMCAaHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrCa yIiia U CEpEANHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

Cpennsss IMHUSA TPEYrojbHHKAa. MeEToJ yJIBOEHHs MEIHWaHbl TPEYrOJIbHHKA.
Teopema 0 nepeceueHun MeMaH TPEyTrOJIbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyroiabHUKOB, KodbhdummreHnt mnomodus. I[lpusHaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PpELICEHHH TEeOMETPUUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gopmymbl A MIIOLWAAN TPEYToJdbHUKA, TapajjiesiorpamMmma, pomoa u
Tpanenuu. [lnomaan nogoOHeIX puryp. OTHOIIEHHE MIIOIA/IEN TPEYTOJIbHUKOB.

Teopema IIudaropa

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

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyroibHuKa. TpuroHomerpuueckue ¢Gyukimun yrmoB B 30°, 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJILHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyILIMMHU. BIHCaHHbIE W ONMCAHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpHYECKOE  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckre  QopMynbl Uil [UIOIIAAA  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEACHUHM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIeOMETpUYECKHi cMbIca. [lapamiensHOCTP M NEPNEHAUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajierorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpAa HA YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopAauHaTaxX. JMCTpUOYTUBHOCTb CKAJISPHOIO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBOType, apxuTekrype. Kommosumuun
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM 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 JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BbIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/au, PELICHHUM, pacCyX JCHHUH, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBbIKAMH HCCIIEIOBATEIBCKOM €SI TENbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peryasipHas Qu3ndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEONPEIACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEO0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (hOPMYIUPOBATh WJEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHUS MpOrpaMMbl 10 MaTeMAaTHKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYIATHUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOTro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

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

BBIOWpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, MPEIIOKEHHBIM WIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4ETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAHHW3AIMI0 COBMECTHOH palOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpAaTh CHOCOO pelIeHUus ¢ YYETOM HMEIOUIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHBALIMU U peIIeKCUu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pPEe3yJbTaTa NEATEIbHOCTH MOCTaBICHHOW LEMH U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

Pacno3sHaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpBI, ONpPENeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEXKU IO YCIOBUIO 3adaud. V3MepsATh JMHEHWHBIE W YTJIOBBIE BEIUYUHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKU K TEOMETPUUECKUM 3a/1a9aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh IPSMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaK T€OMETpUUYECKUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIHHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnageTes noHsATHEM KacaTeIbHOW K OKPY>XKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

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

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYISA U
JIMHEWKHU.

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJNBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHSITh UX Ul PEILICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. VIMETh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOT00ME B MPAKTUUECKHUX 33auax.

BeiBomuTh W UCHONB30BaTh mpocTeilmue (GopMynbl A IUIOUIaad
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monB3ysich, T€ HEOOXOAUMO, KaJIbKYJISITOPOM). 3HaTh OTHOIICHHME IUIOLIa/eH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIUHBL.

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 NOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIity oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTyYUT CIASAYIOUIE MPEIMETHbBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl U1l HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY ),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJaX, YIiax MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTts METOAOM KOOPAMHAT 33Ja4M, CBS3aHHBIE C NapPAUICIBHOCTBIO H
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Bianers
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATH MeToJ KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOIICHUH. IIpUMEHATH IOJIydYeHHbIE 3HAaHWS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspHOTO NPOM3BENECHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJIIPHOTO MPOU3BEACHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandecknx U GU3NIECKUX 3a7avax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYEeHHBIE YMEHHUS NPU
pEelIeHUN TPAKTUYECKUX 3a]ad. 3HATh UCTOPUYECKHE CBEACHUS 00 H3MEPEHHU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumenoBanue
Ne
pa3esioB U TeM
n/n KoanuecTBO 4acoB
MPOrpamMmbl
Konrtpoabubie IIpakTunueckue
Bcero

padoThI padoThI

Hauvana reomerpun.

IIpocreiimne

r€OMETPUYECKUE

¢Gurypsl 1 UX CBOICTBa. 28 1
N3mepenue

TEOMETPUUECKUX

BEJIIMYUH

TpeyronbHUKN 19 1
ITapaenbHOCTB.

Cymma yrios 15 1
MHOT'OYTI'OJIbHUKA
IIpssMoyronbHBIE
TPEYrOJIbHUKU
I'eomerpuueckue
HEpPaBEHCTBA

OKpy’>KHOCTb.
['eomerpuyeckue mecra 18 1
touek. [TocTpoenus ¢

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchbl



MOMOILBIO IIUPKYJIIS U
JIMHENKHU
IToBTOpEHME,
0000111eHNE,
CHCTEMAaTHU3allHs

10 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102



8 KVIACC

Ne HaumenoBanue pa3jiesioB
n/m H TeM NPOrpamMmbl KoumnuecTBo yacos

KonrTpoabubie IIpakTuuyeckue

B

cero padoThI padoThI
YeTbIpEXyroIbHUKU 22
[TomoGue 16
[Tnomans 16

Teopema [Tudaropa u

Hayajia TPUTOHOMETPHUH 18 .
VYriaer

YEeTBIPEXYTOJIbHUKH, 20 1
CBSI3aHHBIE C OKPYKHOCTHIO

[ToBTOpenue, 06001IIEHNE, 10 1

CHCTeMaTHU3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

102



9 KJIACC

DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB U TeM
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIe
NPOrpamMMbl
pecypchl
KonrTpoabsubie IIpakTuueckue
Bcero
padoThI padoThI
Pemenue
22 1
TPEYrOJIbHUKOB
[Tomobue
12 1
TPEYrOJIbHUKOB
MeTton koopAHHAT 10
BekTops! 20

JInHa OKpYKHOCTH H

16 1

TUTONIAb KpyTa
JIBYO>KeHUS TIIOCKOCTH 10
IToBTOpEHME,
000061IeHNE

’ 12 1
cHUCTeMaTH3aIus
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102






HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Tema ypoka

n/n KoJgnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

I/ICTOpI/IH BO3HHUMKHOBCHUA
" pa3BUTHA T'COMCTPUHU

HayannHple moHATHSA

reomeTpun. Touka, 1
npsiMasi, OTPE30K, JIyd

HavanbHble TTOHITHS

reomeTpuun. Touka, 1
npsiMasi, OTPe30K, JIyd
ITousitne 06 akcuoMe,
Teopeme, I0Ka3aTeIbCTRBE,
ONpEAEIICHUH, CBOMCTBE,
MIPU3HAKE

B3anmuoe pacnonoxxenue

TOYEK Ha IPSIMOIL.

N3mepenne niMHbI 1
OTpE3Ka, PACCTOSHHE

MEXy TOUKaMHU

B3anmuoe pacnonoxxenue 1

Jdara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

TOYEK Ha MPSIMOM.
N3mepenne niuHbI
OTpe3Ka, paCCTOSTHUE
MEXK]Yy TOUYKaMH1

B3anmHoe pacnonoxenue
TOYEK Ha MPSIMOM.
N3mepenne niuHbI
OTpe3Ka, PACCTOSIHUE
MEXIy TOUKaMHU

[TonynnockocTs U yroJ.
Buns! yrios. M3mepenue
BEJIMYHH YIJIOB

[TonynnockocTs U yroJ.
Buns! yrios. M3mepenue
BCJIMYHH YIJIOB

[TonyninockocTs U yrour.
Bune! yrinos. U3mepenue
BCIINYNH er'IOB

BepTukanbHble U CMEKHBIE
yribl. [lapannensHblie u
NIEPIECHIUKYIISIPHBIE
psIMbIE

BepTukanbHble U CMEKHBIE
yrasl. [lapannensasie u
MIEPIEHIUKYIISIPHBIE
IpsiMbIE

BepTukanbHble U CMEXHBIE
yrasl. [lapannensasie u
NIEPIEHIUKYIISIPHBIE



14

15

16
17
18

19

20

21

22

IIpsIMBIE

BepTukanbHbie U CMEXHBIE
yriibl. [lapannensHbie u
IEPIEHIUKYIAPHBIE
IIpsIMBIE

BepTukanbHble U CMEKHBIC
yrasl. [lapamiensasie n
MIEPIEHIUKYIISIPHBIE
psiMble

buccekrpuca yrna
buccekrpuca yrina
buccekrpuca yrna

Jlomanast. Buasl 1oMaHEBIX.
JnvHa nomaHoi

Jlomanast. Buael 1oMaHEBIX.
JnvHa nomaHoi

MHOroyroapHuKH.
ITepumerp
MHOI'OYT'OJIbHHKA.
[ToHsATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX

MHOroyroiabHuKH.
ITepumerp
MHOT'OYTOJIbHHKA.
[ToHsATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX



23

24

25

26

27

28

29

MHOroyroiabHuKH.
[Tepumetp
MHOT'OYTI'OJIbHUKA.
[ToHsTHE O BBITYKIIBIX U
HEBBIITYKJIBIX
MHOI'OYT'OJIbHUKaX

MHOTroyroiabHUKH.
IIepumetp
MHOT'OYT'OJIbHHUKA.
[loHsiTHE O BBIMYKIIBIX U
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

MHOroyrojabHUKH.
IIepumetp
MHOI'OYT'OJIbHHUKA.
[TonsATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX

HNHcTpymeHTsI 11s
U3MEPEHUH U IIOCTPOCHUM

HNHcTpymenTs! s
U3MEPEHUH U IIOCTPOCHUM

KonTponbhas pabota no
teme "Havana reomerpun.
[Ipocreiimme
reoMeTpuyeckue Gurypsl
U uxX cBoiicTBa. I3MepeHnue
reomeTpuueckux ¢uryp"

Menunana, 6GuccekTpuca u



30

31

32

33

34

35

36

37

38

39

BBICOTA TPCYI'OJIbHHUKA

Menuana, OuccekTpuca u
BBICOTA TPEYTOJIbHUKA

PaBeHCTBO TpeyroiibHUKOB

IIepBb1it 1 BTOpOH
IIPU3HAKU PABEHCTBA
TPEYrOJIbBHUKOB

[TepBriii 1 BTOpOIt
MIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

[TepBsiii 1 BTOpOit
MIPU3HAKU PaBEHCTBA
TPEYrOJIbHUKOB

IIepBb1it 1 BTOpOH
IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

IIepBb1it 1 BTOpOUI
MIPU3HAKU PABEHCTBA
TPEYTrOJIbBHUKOB

PaBHOOepeHHBIE
TPEYTOJIbHUKH U UX
CBOICTBA

PaBHOOenpeHHBIE
TPEYTrOJIbHUKH U UX
CBOMCTBA
PaBHOOenpeHHbBIC

TPEYTOJIbHUKHU U UX
CBOMCTBA



40

41

42

43

44

45

46

47

48

49

50

51

IIpu3nak
paBHOOEPEHHOTO
TpEeYroJbHUKa
IIpusnak
PaBHOOEAPEHHOTO
TPEYTroJIbHUKA

Tpetuii npusHaKk
pPaBEHCTBA TPEYTOJILHUKOB

Tpetuii npuzHaK
paBEHCTBA TPEYTOJIbHUKOB
Tperwnii npu3Hak
paBEHCTBA TPEYrOJbHUKOB

Durypsl ¢ 0ceBOU
cumMmerpuen. [Ipumepst
CUMMETpHUU B
OKPY>KAIOILEM MUDPE
@urypsl ¢ 0CeBOI
cumMmerpuen. [Ipumepst
CUMMETpHUU B
OKPY>KAIOIEM MUDPE
KonrtponbHas pabora no
teMe "TpeyronpHukn”

[TapamrensHOCTH IPSIMBIX

CBoiicTBa U pU3HAKU
napajuIebHBIX TPSIMbIX

CBoiicTBa U pU3HAKU
napajIeNIbHBIX MPSMBIX

CaolicTBa U MpU3HAKU



52

53

54

55

56

57

58

59

60

61

nmapalJICJIbHBIX ITPAMBIX

CaolicTBa ¥ IpU3HAKU
MapajuieIbHbIX MPSMBIX

CgoiicTBa ¥ IPU3HAKU
MapajuIeNbHBIX IPSIMbIX

CBolicTBa ¥ IPU3HAKU
[apaJuIeIbHBIX IPSIMbIX
CymmMma yriioB
TPEYroJbHUKA

CymmMma yriioB
TPEyroJibHUKa
Buemnue yribl
TPEYroJbHUKA

Buemnue yribt
TPEYroJIbHUKA

CyMMa BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB
BBIITYKJIOTO
MHOT'OYT'OJIbHUKA

CyMMa BHYTpPEHHUX YTJIOB
MHOT'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB
BBIITYKJIOTO
MHOTOYT'OJIbHUKA

CyMMa BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB



62

63

64

65

66

67

68

69

BBIITYKJIOTO
MHOI'OYTOJIbHUKA

KonrponsHas pabora no
teme "llapasnenbHOCTb.
Cymma yriioB
MHOIOYyIrojbHUKa"
ITpu3Haku paBeHCTBa
MPSIMOYTOJTBHBIX
TPEYTrOJIbHUKOB

ITpu3Haku paBeHCTBa
IPSIMOYTOJIbHBIX
TPEYroJbHUKOB
[lepnienukynsip u
HaKJIOHHas
CBoOIiCcTBO MeIMaHbI
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEAEHHOM K
TUIOTEHY3€E
CBOIiCcTBO MeIMaHbI
MPSIMOYTOJIBHOTO
TpEeyrojbHHKa,
IIPOBEAEHHOM K
TUIIOTEHY3€E
[IpssMoyTonbHBIM
TPEyroJbHUK ¢ yriaom B 30
rpagycoB

IIpssMOyTONBHBIM



70

71

72

73

74

75

76

77

TPEYToJIbHUK C yriioMm B 30
rpasycoB

CooTHOILIEHUS MEXKTY
CTOpPOHAMH U YTIaMHU
TPEyroJbHHUKA

CooTHo1IEHN MEXY
CTOPOHAMU U yIiiaMu
TPEYroJIbHUKA

HepagenctBo
TPEyroJIbHUKA.
HepaBenctBo o ainne
JIOMaHOMU

HepaBenctBo Mexny
MEePIEHIUKYISIPOM U
HakJIOHHOM. PaccTosHue
OT TOYKH J0 NPSAMOI

KonTponbhas padota no
teMaM "[IpsmoyrosbHbIE
TPEYroJIbHUKU",
"T'eomeTrpuueckue
HepaBeHCTBA"
OKpy>KHOCTb, XOPJbI U
JIaMeTpBl, UX CBOMCTBA
OKpy>KHOCTb, XOPJbI U
JIMaMETPbl, UX CBOMCTBA
B3aumHoe pacnionoxenue
OKPY>KHOCTH U NPSIMOM.
KacarenbHas u cexymas K



78

79

80

81

82

83

84

85

86

OKPY>KHOCTH

B3aumnoe pacnonoxenue
OKPY>KHOCTH U MPSMOW.
KacarenbHas u cexymas k
OKPY>KHOCTH

B3aumMHoe pacnonoxenue
OKPYKHOCTH U MPSIMOU.
Kacarenbnas u cexymas k
OKPY>KHOCTH

OKpyKHOCTb, BIIUCAHHAs B
yroma

OKpy>XHOCTb, BIIMCAaHHAs B
yroia

[TonsiTue o
reOMETPUYECKOM MECTE
Touek. [Tpumepsr
reOMETPUUYECKUX MECT
TOYEK Ha MJIOCKOCTH

[TonsiTue o
r€OMETPUYECKOM MECTE
Touek. [Tpumepsr
F€OMETPUYECKUX MECT
TOYEK Ha IIJIOCKOCTH

OnncaHHas OKPY>KHOCTb
TPEYTrOJbHUKA, €€ LIEHTP

OnucanHast OKpYKHOCTb
TPEYroJbHUKA, €€ LIEHTP

MeTo1 reoMeTpUYECKUX



87

88

89

90

91

92

MECT TOYEK IIPU PELICHUU
FeOMETPUYECKHX 3a1a4

Meroa reomeTpuIeCcKuX
MECT TOYEK IPU PELLICHUU
reOMETPUUYECKUX 3a7a4

MeTO,I[ TCOMETPHUICCKUX
MCCT TOYCK IIPU PpCUHICHUU
reoOMCTPHUYCCKUX 3aaa4

MeTton TCOMCTPUUICCKUX
MCCT TOYCK IIPH PCUICHUN
ICOMCTPHUUCCKUX 3ada4d

O6ocHOBaHMs
MPOCTEUIINX NOCTPOEHHUM,
3Tanbl 337a44 Ha
[IOCTPOEHHUS, PELICHUE
3a/1a4 Ha IIOCTPOEHUE
LUPKYJIEM U JIMHEUKON

O6ocHOBaHUs
MIPOCTEUILNX ITOCTPOCHUH,
JTamnsl 3a]a41 Ha
[IOCTPOEHHUS, PELICHUE
3a/1a4 Ha IOCTPOEHUE
HHUPKYJIEM U JIMHEHKOMN

KonrtponsHas pabora no
TeMe "OKpy>KHOCTb.
I'eomeTrprueckue mecra
touek. ITocTpoenns ¢
MTOMOUIBIO IUPKYJIS U
IuHenKn"



93

94

95

96

97

98

IToBTOpEeHue u
000011eHKe. Pemenue
3a/1a4, WLTIOCTPUPYIOIINX
CBSI3U MEXIY Pa3TuIHBIMH
TeMaMH Kypca

IToBTOpEenue u
000011eHKe. Pemenue
3aJ1a4, WTIOCTPUPYIOIINX
CBSI3M MEXAY Pa3InYHbIMU
TeMaMu Kypca

[ToBTOpEeHue u
000011eHne. Pemenue
3aJ1a4, WTIOCTPUPYIOIINX
CBSI3M MEXIY Pa3InYHbIMU
TeMaMu Kypca

[ToBTOpEeHUE 1
00o00menue. Pemenue
3ajJ1a4, WIUTFOCTPUPYIOIHX
CBSI3U MEKY pa3IHuHBIMU
TeMaMH Kypca

[ToBTOpEeHue n
0000meHue. Pemenue
3a71a4, WJUTFOCTPUPYIOIHX
CBSI3U MEKY pa3IHuHBIMU
TEeMaMH Kypca

[ToBTOpEenue n
0000meHue. Pemenue
3aj]1a4, WJUTFOCTPUPYIOLIHX
CBSI3U MEKIY pa3IHuHBIMU



99

100

101

102

TEMaMH Kypca

[ToBTOpEHME M

o0o06menue. Pemenue

3a7a4, WLTIOCTPUPYIOIIUX 1
CBSI3M MEXIY Pa3InYHBIMU
TEMaMHU Kypca

[ToBTOpEHME U

o0o0mienue. Pemenne

3a/1a4, WUTIOCTPUPYIOLIUX 1
CBSI3M MKy Pa3TMIYHBIMH
TeMaMu Kypca

HToroBasi KOHTpOJIbHAS
pabora

[ToBTOpEHUE U

00o006menue. Pemenue

3a/1a4, WUTIOCTPUPYIOITUX 1
CBSI3U MEXIY Pa3IMYHBIMHU
TeMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



8 KVIACC

Tema ypoka
n/n yp KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

[Tapannenorpamm, ero

IIPU3HAKU U CBOWCTBA L
[Tapayuenorpamm, ero 1
IIPU3HAKU U CBOWCTBA
[Tapayuenorpamm, ero 1
IIPU3HAKU U CBOMCTBA
[Tapamnenorpamm, ero 1
IIPU3HAKU U CBOWCTBA
[Tapaytenorpamm, ero 1
IIPU3HAKU U CBOWCTBA
[TpstmoyronbHUK, poMO,

KBaJpaT, UX NPU3HAKU U 1
CBOMCTBA

[TpsMoyronbHUK, pOMO,

KBaJlpaT, X NPU3HAKU U 1

CBOMCTBa

[TpstMmoyTONBHUK, pOMO,

KBaJpaT, UX NPU3HAKU U 1
CBOlCTBa

Jlara
U3ydeHmusl

DJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl



10
11

12

13

14
15
16
17

18

19

20

21

22

23

24

[TpstmoyronbHUK, poMO,
KBaJpaT, UX MPU3HAKH U
CBOMCTBaA

CpenHsist TMHUS TPEyrojbHUKA
CpenHsis nuHus TpeyrojbHUKA

Tpaneuus. PaBHoOenpenHas
Tpaneuus, e€ CBOMCTBA U
IIPU3HAKU

Tpaneuus. PaBHoOenpennas
Tparenus, €€ CBOMCTBa U
IpU3HAKU

[TpsaMoyronbHas Tpaneuus
Cpensist TuHUS Tpareuuu
Teopema Paneca
Teopema Paneca

Teopema o
MMPOMNMOPHUOHATIBHBIX OTPE3Kax

Teopema o
IIPONOPLUMOHAIIBHBIX OTPE3KAX

IleHTp Macc TpeyrojapHUKa
LleHTpanbHO-CUMMETPUYHBIE
burypst

KonTponbhas pabota no teme
"YeTplpéXyroabHuKN"

[Tonobue TpeyroiabHUKOB,
KO3 GUIUEHT MoA00Hs

[TogoGue TpeyroibHUKOB,

[

s



25

26

27

28

29

30

31

32

33

34

35

36

37

KOX(PUITUEHT MOA00HS
[Tpuznaku nomoodus
TPEYrOJIbHUKOB

[Tpuznaku nomoodus
TPEYTroJIbHUKOB

[Tpu3naku momoous
TPEYrOJIbHUKOB

[Tpuznaku nomodus
TPEYrOJIbHUKOB

[Tpuznaku nomoodus
TPEYrOJIbHUKOB

[Ipuznaku nomgoOust
TPEYrOJIbHUKOB

[Tpumenenue nogo6us nmpu
pEIIeHIH MPAKTUYECKHX 3a/1a9
[TpumeHnenue nogo6ust npu
peLIeHUH MPAKTUYECKUX 3a/1a4
[Tpumenenue nonodus mpu
pEIIeHIH MPAKTUYECKHX 3a/1a9
[Tpumenenue nogo6us nmpu
pELICHUH MPAKTUYECKUX 3a/1a4
[Tpumenenue nogo6us nmpu
pELICHUH MPAKTUYECKUX 3a/1a4
[Tpumenenue nonodus mpu
pEIICHUH MTPAKTUIECKHUX 3a/1a9
Beenenue nonstus
npeoOpa3oBaHus MOA0OUS U
moa00HBIX (puryp



38

39

40

41

42

43

44

45

46

Konrponbnas padora mo reme
"ITogobue"

[Tonsitue momaau. CBoMcTBa
IJIOIIAJEH TEOMETPUYECKUX
buryp

IMougrue mwiomanu. CBolcTBa
IonIaiel TeOMETPUUYECKUX
buryp

ITonstre miomanu. CBoMCTBa
TIoIaiel TeOMETPUUYECKUX
buryp

[Tpocreiitme Ghopmysl 1
TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpaneunu

[Tpocreiimue hopmynbl s
IUIOLIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpaneunu

[Tpocreiimue hopmynbl ams
IUIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpaMmma, pomoa u
Tpanennu

[Tpocreiimue hopmynbl ams
TUIOIA/IA TPEYTOJIbHUKA,
napajuiesorpamma, pomoa u
Tpanenuu

[Tpocreiimme hopmysbl 1



47

48

49

50

51
52
53

54

55

56

TUIOINAAM TPEYrOJbHHKA,
napajJiesiorpaMma, pomoa u
Tparnenuu

[Tpocreiimme hopmybl a1
TUIOINAAN TPEYrOJIbHHKA,
napajuiesiorpaMma, pomoa u
Tparnenuu

[Tpocreiitme Ghopmysl 1
TUTOINAAN TPEYrOJIbHHKA,
napajuiesiorpaMma, pomoa u
Tpamnenuu

[Ipocretinme hopmystbl st
TUTOINAAN TPEYrOJIbHHKA,
napajuiesiorpaMma, pomoa u
Tparnenuu

[Tpocreiimme popmysnsl 1
TUTOIIA N TPEYrONbHUKA,
napajiesorpamma, pomoa u
Tpamnenuu

[Tnomanu nonobHbIX puryp
[Tnomanu nonoOHbIX puryp
[Tnomaau nmoo0HBIX GUryp
KonTponbhas pabota no teme
"Tnomans"

Teopema [Tudaropa
[TpumeHeHue TeopemMbl
[Tudaropa npu penreHuu
NPaKTHYECKHX 33]1a4



57

58

59

60

61

62

63

64

65

66

IIpumeHeHne TeopeMsl
[Tudaropa npu pemeHnu
IIPAKTUYECKUX 3a7a4

IIpumeHeHne TeopeMsl
[Tudaropa npu permeHuu
IIPAKTUYECKUX 3a7a4

[TpumeHneHnue TeopemMsl
[Tugaropa npu peuieHuu
IIPAKTUYECKUX 3a7a4

[IpumeHeHue TeopemMbl
[Tucdaropa npu perieHuu
MPAKTUYECKUX 3a7a4

[TponopriroHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TPEYrOJIbHUKE

[TponopimoHanbHbIE OTPE3KU
B MIPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

[TponopiimoHanbHbIE OTPE3KU
B MIPSIMOYTOJIbHOM
TPEYTrOJIbHUKE
[IponopimoHanbHbIE OTPE3KU
B IIPSIMOYTOJIbHOM
TPEYTroJIbHUKE
[IponopimoHanbHbIE OTPE3KU
B IIPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

[TponopiimoHanbHBIE OTPE3KU



67

68

69

70

71

72

73

74

75

B IIPSIMOYT'OJIBHOM
TPEYTrOJIbHUKE

CuHyc, KOCUHYC, TAHT€HC U
KOTaQHI€HC OCTPOTO yria
IPSMOYTOJIBHOTO
TPEyroJbHUKA

Cunyc, KOCUHYC, TAaHTE€HC U
KOTaHI'€HC OCTPOro yria
IPSIMOYTOJIBHOT'O
TpeyrojabHUKa

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHI'€HC OCTPOro yria
IPSIMOYTOJIBHOT'O
TpeyrojabHUKa

Tpuronomerpuyeckue
¢ynkuuu yrios B 30°, 45° u
60°

Tpuronomerpuyeckue
¢ynkuuu yrios B 30°, 45° u
60°

KonTponbhas pabota no teme
"Teopema [Iudaropa u Hauana
TPUTOHOMETpHUH"

Bnmcannrie n HCHTPAJTbHBIC

YTJIBI
Brincannsle U ieHTpabHbIE
YTJIBI

Brmcannsie n HCHTPAJIbHBIC



76

77

78

79

80

81

82

83

84

85

86

87

YTJIbI
Brniucansble u LieHTpasbHbIE

YTJIbI

VYron Mexay KacaTeJIbHOU U

Xopaou

Yron mexay KacateJIbHOU 1

XOopaou
VYTIbl MEXIY XOpAaMHU U
CEKYLIMMU

VYTIbl MEXIY XOpAaMHU U
CEKYILIUMU

Bnucannsble u onrcanHbIe
YETBIPEXYTOJIbHUKU

BnucanHnble U ONUCaHHBIE
YETBIPEXYTOJIBHUKHU

CBolicTBa U IPU3HAKU
BIINCAHHOTO
Y4ETBIPEXYTOJIbHUKA
CaolicTBa U NpU3HAKU
BIIMCAHHOTO
YeThIPEXYTOJIbHUKA
CBolicTBa M IPU3HAKH
BITMCAHHOTO
YETBIPEXYTOJIbHUKA

CBolicTBa U IpU3HAKU
BIIMCAHHOT'O
YETBIPEXYTOJIbHUAKA

B3anmHoOe pacnonoxenue



88

89
90

91

92

93

94

95

96

JIBYX OKPYKHOCTEH

B3anMHoe pacnonoxenue
JIBYX OKPYKHOCTEH

Kacanue okpyxxHocreit
Kacanue okpyxHocTEH

OO0mue kacaTeabHbIC K JIBYM
OKPY>KHOCTSIM

KonTponbHas pabota no teme
"VTIbl U 4ETHIPEXYTOJIBbHUKH,
CBSI3aHHBIE C OKPYXHOCTHIO"

[ToBTOpEeHMUe u 06001IEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MG)KI{y pa3J'II/I‘~IHBIMI/I TeMaMHu
Kypca

[ToBTOpeHue u 06ob1IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MG)KI[y paBHHqHBIMH TeMaMHu
Kypca

[ToBTOpeHue u 06001IIEHNE.
Pemenne 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MG)KI[y paSHHqHBIMI/I TeMaMunu
Kypca

[ToBTOpeHue u 0600MIIEHNE.
Pemenne 3amay,
WJLTIOCTPUPYIOIINX CBS3H



97

98

99

100

101

102

MEXy Pa3TUYHBIMUA TEMaMHU
Kypca
[ToBTOpenue n o6oOIIEeHHE.
Pemenne 3amay,
WITIOCTPUPYIOIIUX CBS3U
MEXy Pa3TUYHBIMUA TEMaMHU
Kypca
[ToBTOpEeHME U 00001IEHUE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBS3U
MEXy Pa3TUIHBIMUA TEMaMHU
Kypca
[ToBTOpEeHue u 06001IEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBS3H
MEXy Pa3TUIHBIMUA TEMaMHU
Kypca
[ToBTOpeHue u 06ob1IIEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBS3H
MEXy Pa3TUIHBIMUA TEMaMHU
Kypca
HTorosast KOHTpOIbHAS
pabora

[ToBTOpenue n o6oOIIEeHHE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3THIHBIMU TEMaMH

Kypca
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9 KJIACC

w/n Tema ypoka

KonTposabHbie

Bcero
padoThI

CuHyc, KOCUHYC, TAHT€HC
yrioB ot 0 go 180°

OcHoBHOE
2 TPUTOHOMETPHUECKOE
TOXKIECTBO

3 DopMyITBl TPUBEICHHS
4 ®dopMmyIibl MpUBEACHUS

Pewrenne TpeyroyibHUKOB.
Teopema KOCHHYCOB

Pemenne TpeyroiabHUKOB.
Teopema KOCHHYCOB

TeopeMa cuHyCcOB

Teopema cuHycOB

KoanuecTBo 4acoB

IIpakTuyeckue
padoThI

Pemenne MMPAKTUYCCKUX 3adav

C MCNOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI
CHUHYCOB

10
C MCMOJIb30BaHUEM TEOPEMBI

Pemienne MMPAKTUYCCKUX 3ada1

-

Jlara
U3ydeHmusl

DJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl



11

12

13

14

15

16

17
18

KOCHHYCOB U TCOPCMbI
CHUHYCOB

Pemenne npaktuyeckux 3agad
C UCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI
CHUHYCOB

Pemienue npakTuyeckux 3aaay
C UCIOJIb30BaHUEM TEOPEMBbI
KOCHUHYCOB ¥ TEOPEMBI
CHUHYCOB

Tpuronomerpuyeckue
dbopMyIIbI TS TTOIAAH
TPEYroJIbHUKA,
napajuiejgorpamma

Tpuronomerpuueckue
(bopMyIbI TS IUTOIIA M
TPEYTrOJIbHUKA,
napaJenorpaMmma

Tpuronomerpuueckue
(bopMyIbI TS ITOIIAH
TPEYTrOJIbHHKA,
napasenorpamMmma

Tpuronomerpuueckue
(bopMyIIBI TS TIIOIIATH
TPEYTrOJIbHUKA,
napajuiesorpaMma
®opmyna ['epona
®opmyna ['epona



19

20

21

22

23

24

25

26

27

28

29

30
31
32
33

®opmyna ['epona
®dopmyna Iomanu
BBIITYKJIOTO
YEeTBIPEXYTOJIbHUKA
®dopmyna Iomanu
BBIITYKJIOTO
YETBIPEXYTOJIbHUKA

KonTponbhas pabota no teme

"Pewienue TpeyroibHUKOB"

Xop/sl 1 T0T00HBIE

TPECYIrOJIbHUKH B OKPYKXHOCTH

Teopema o mpousBeeHUN
OTPE3KOB XOPJ

Teopema o mpousBeaeHUN
OTPE3KOB XOpA

TeopeMsl 0 MpOU3BEICHUN
OTPE3KOB CEKYILIHUX

TeopeMH O IMPOU3BEACHNUN
OTPE3KOB CCKYLINUX

Teopema o kBazgpare
KacaTeJabHOM

Teopema o kBazgpare
KacaTeJIbHON

Teopembl UeBsl 1 MeHenas
Teopemsl UeBbl 1 Menenas
Teopembl UeBsl 1 MeHenas

I[Tousatue o romoTeTUH

S



34

35

36

37

38

39

40

41

42

Konrponbnas padora mo reme
"I[TogoOue TpeyroJbHUKOB"

YpaBHeHuUE NIPAMON Ha
IIJIOCKOCTH. YTJIOBOU
KOA((UIIMEHT ¥ CBOOOTHBIN
YJICH, UX T€OMETPUYECKUI
CMBICI

YpaBHEHHE NPAMON Ha
IIJIOCKOCTH. YTJIOBOU
KOA(P(UIIUEHT ¥ CBOOOTHBIN
4JIeH, UX T€OMETPUYECKHUN
CMBICI

[TapannenbHOCTD U
NEPNCHAUKYIIAPHOCTD IMPAMBIX
(uepe3 yrioBoit

KO3 UIIUEHT)

YpaBHEHHE OKPYKHOCTH

HaxoxneHnne nepecedeHuit
OKPYKHOCTEH U MPSMBIX B
KOOpAMHATAX

Haxoxnenne nepeceyenuii
OKPYKHOCTEH U MPAMBIX B
KOOpJAMHATAX

dopmyiia pacCTOSIHUSA OT
TOYKH 10 NPSAMOUN

[Inomane napainenorpamma B
KOOpJMHATAaX, MOHSATUE 00
OPUEHTHPOBAHHOM TUIOLIAN



43

44

45

46

47

48

49

50

51

52

IIpumenenue Merona
KOOpJMHAT B IIPAKTUYECKU-
OPUEHTUPOBAHHBIX
TFEOMETPUUYECKUX 3a7adax

Konrtponbnas padora no reme
"Meton koopauHar"

BCKTOpH Ha IIJIOCKOCTHU

CroxeHne U BEIYATaHUE
BCKTOPOB — IIpaBHJIa
TPEYroJIbHUKa U
mapajuicjiorpaMmma

CrnoskeHue U BEIYUTaHHUE
BEKTOPOB — IIPaBHJIa
TPEYroJIbHUKA U
napasuiesiorpaMma

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

KOOpI[I/IHaTBI BCKTOpA

CrokeHue U BEIYUTaHHUE
BEKTOPOB, YMHOXKEHHE
BEKTOpA Ha YHCIIO B
KOOpJMHATAX

Ci10’keHN€e U BRIUYUTAHHE
BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YHCIIO B
KOOpJAMHATAX

IIpuMeHeHne BEKTOPOB B
¢buznke, HEHTp Macc



53

54

55

56

57

58

59

60

61

62

[Tonsitre o 6azuce (Ha
IUIOCKOCTH). Pa3noxxeHus
BEKTOPOB 10 Oa3ucy

[Tonsitue o 6asuce (Ha
mIockocTH). Paznoxkenus
BEKTOPOB 110 0a3ucy

[Tonsitue o 6azuce (Ha
I0CcKOCTH). Paznoxkenus
BEKTOPOB 110 0azucy

CKaJ'ISIpHOC IIPpOU3BCIACHUC
BCKTOPOB, FCOMCTpI/I‘ICCKI/Iﬁ
CMBICJI U BBIPAKCHHUC B
ACKApPTOBBLIX KOOpAMHATAX

JuctpuOyTUBHOCTD
CKaJIIPHOTO IPOU3BEIEHUS

CxkansipHoe Mpou3BEICHUE U
IPOETIMPOBAHUE

HpI/IMCHCHI/IC CKaJIIpHOTO
IMMPOU3BCACHUA BEKTOPOB JJIA
HaXOXIACHUA OJIMH U YyI'JI0B

ITpuMmeHeHne CKaIsIpHOTro
IIPOU3BENIEHUS BEKTOPOB IS
HaXO0XIECHU JUIMH U YIIIOB
[IpuMeHeHne CKaIIpHOTO
IIPOU3BENIEHUS BEKTOPOB IS
HaXO0X/IECHU JUIMH U YIJIOB
Pemenne reomerpuyeckux
3a[a4 ¢ IOMOUIBIO CKAISIPHOTO



63

64

65

66

67

68

69
70
71
72
73
74

75

76

MIPOU3BEIACHUS

Pemenne reomerpuueckux
3a/1a4 ¢ IOMOUIBIO CKaISPHOIO
IIPOU3BEICHUS

KonTponbhas pabota no teme
"Bektopsr"

IIpaBunpHbBIE
MHOT'OYTI'OJIbHUKH,
BBIUNCJICHUE UX DJIEMEHTOB

IIpaBunbpHbBIE
MHOT'OYTOJIbHUKH,
BBIYMCIICHUE UX DJIEMEHTOB

[IpaBunbHBIE
MHOTOYTOJIbHUKH,
BBIYMCIICHUE UX 3JIEMEHTOB

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

Yucno m v 1mHa OKPYKHOCTH
Hucno © v 1mHa OKPYKHOCTH
JlnnHa nyru OKpy>KHOCTH
JnvHa 1yru OKpy»KHOCTH
Panuannas mepa yria
Pannannasg mepa yrna

[Tnomanp kpyra u ero
AIIEMEHTOB (CEKTOpa U
CErMeHTa)

[Tmomane kpyra v €ro

e e



77

78

79

80

81

82

83
84

85

86

87

88
89

AJIEMEHTOB (CEKTOpa U
CErMeHTA)

[Tmomaae kpyra u €ro
AJIEMEHTOB (CEKTOpa U
CEerMEeHTa)

BbrancieHue nepumMeTpoB u
iomazaei euryp,
BKJIIOYAOIIUX DJIEMEHTHI
Kpyra

BerunciaeHue nepumMeTpoB u
wiomianent ¢uryp,
BKJIIOYAOIIUX DJIEMEHTHI

Kpyra
KonTposnbhas o teme "Jlinna
OKPY’KHOCTH U IUIOLIATb

Kpyra"

IleHTpanbHast CUMMETPUS
[lenTpanbHO-CUMMETPUYHBIE
buryps

IToBopoT

OceBas cummeTpust

@urypsl, CHMMETpUYHbIE
OTHOCHUTEIIBHO HEKOTOPOM OCH

[TapannenpHbIN IEpEHOC

IlousaTHE NBUXKEHUS U €TO
CBOMCTBA

PaBenctBo ¢uryp

[IposiBneHus: CMMMETpUH B



90

91

92

93

94

95

MIPHUPOJIC, YKUBOIINCH,
CKYJIBIITYpPE, apXUTEKType
Komno3unuu B KeHUH
(mpocreiinine npumMepsbl)
[ToBTOpeHHEe 1 0000IIEHNE.
Pemenne 3amauq,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3amay,
WTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMHU
Kypca

[ToBTOpeHue u 06001IIeHHE.
Perenue 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMHU
Kypca

[ToBTOpeHue u 06001IeHHE.
Perenue 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH
Kypca

[ToBTOpenue n o6oOIIEeHHE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH

Kypca



[ToBTOpenue n o6oOIIEeHHE.
Pemenne 3amauq,

96  WULIIOCTPUPYIOIIUX CBS3U
MEXly pa3IUYHbBIMU TEMaMU
Kypca
[ToBTOpenue n o6oOIIEHHE.
Pemenne 3amauq,

97  WITIOCTPHUPYIOIIUX CBSI3U
MEXy pa3TUYHBIMU TEMaMU
Kypca
[ToBTOpenue n o6oOIIEHHE.
Pemenue 3amay,

98  WLTIOCTPHUPYIOIIUX CBS3U
MEX1y pa3TUYHBIMU TEMaMU
Kypca
[ToBTOpeHue u 06001IIEHNE.
Perenue 3amay,

99  WUTIOCTPUPYIOUIUX CBSI3U
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpeHue u 06001IIEHNE.
Pemenune 3amau,

100  uUTIOCTPUPYIOUIMX CBSI3U

MEXy pa3TUIHBIMU TEMaMU

Kypca

Ntorosas KOHTpoOJIbHAS

101 pabora

102 [ToBTOpeHue u 0600MIIEeHNE.
Pemenne 3amauq,



WJUTIOCTPUPYIOLIUX CBSI3U
MEXly pa3IUYHBIMU TEMaMU

Kypca
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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