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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHH ¥ B3aMMHOE PpACMOJIOKEHUE, OMUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [|eHHOCTh M3ydeHusi TeOMETpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCcykJeHuss «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]1ay, BCTPEUYAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBIaeBaloT UMH. CyIIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0 Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOn&HHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepkanusi:  «Hawama  reomerpum», «TpeyronbHukn», «OKpYyX)HOCTbHY,
«YeTbIpéxyronbHUKN», «Ilogodue», «DIeMeHThl TPUTOHOMETPUNY, «Ilnomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 4daca (3 yaca B HeJENIO: M3 HUX 2 Yaca B HEMAENIO U3Y4yaercs Mo
yueOHOMY IUIaHy Ha mnpeamere «l'eomerpus» U 1 Yac Ha BHEYPOUHOU
nearenbHocTH «Perenue 3agau mo maremarukey), B 8 kiacce — 102 gaca (3 gaca
B HEJIENIO, U3 HUX 2 4Yaca B HEACNI0 U3ydaeTcs Mo y4eOHOMY IUIaHy Ha MpeaMeTe



«I'eomeTpusi» n 1 yac Ha BHEYpOUHOW JesATenbHOCTH «PelieHune 3agad 1o
MaremaTuke»), B 9 knacce — 102 yvaca (3 yaca B Hellent0, U3 HUX 2 Yaca B HEJEIIO
u3ydyaercss mno ydeOHOMy IuiaHy Ha npeamere «l'eomerpusi» m 1 4ac Ha
BHEYPOUHOU JICATENBHOCTH «PeleHne 3a1a4 mo MaTeMaTHKe).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUKHOBEHHs W pPa3BUTHA reoMmeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

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

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

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

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

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

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMU W yrjaMu TpeyrojbHuka. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

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

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH M Kpyra: LIEHTP,
paguyc, IMaMeTp, XOpaa, X CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O reOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpuYecKuX MeCT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKMX MECT TOUEK IPH PELICHUU T€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. llpsiMoyronbHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeIMaH TPEyroJbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroJbHUKOB. IIprMeHeHne nomo0Ms TpPU PEIIEHUH TeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gopmyibl A MIIOLWAAN TPEYroJbHUKA, TapajjienorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

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

DJIeMeHThI TPUTOHOMETPHUH

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

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXay XOpJaMHM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKA M YETHIPEXYroJbHUKU. CBOIICTBA M NPU3HAKK BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETpHUECKoe  ToxkaectBo.  Dopmynsl  mpuBencHus.  PemieHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMysbl g IUIOMIAAM  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reOMETPUYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauMHaT

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

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHUE BEKTOpA Ha YHCIO 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
JEKapTOBbIX KoopAauHaTaX. JMCTpUOYTMBHOCTb CKAJSPHOTO IPOU3BEICHHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJbHUKHM. JlnmHa  oOkpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUH (mpocTeiimue npumMepsl). [lpuMeHenne B reoMeTpuueckux 3aaqax.



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
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro 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 BOCTIUTAHUSA

YCTAaHOBKOM HAa AaKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHANBUAYAIbHON TPAaeKTOPUMU 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/ay, PEUICHWH, pacCyXIE€HUH, YMEHHIO BHUIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUECKONM HayKuh Kak cdepbl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro BocnutaHusi, GOpMHUPOBAHNMS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PeQIICKCUM, MNPU3HAHHEM 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 OKpYXalolledl cpeapl, IJIaHUPOBAHHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
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;

HEO0OXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIICHHS M CPAaBHECHHS, KpUTESPUH ITPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUIX U YTBEPKACHUSX, Mpejaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

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

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 pelleHrs Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh ~ BONPOCH,,  (DUKCHpYIOIIME  MPOTHUBOpEYHE,  MpoOJeMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTEeMaTHUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIlecca, a TakKe BbIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOMpATh, aAHATU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
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(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



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

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

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 KadeCTBO CBOETO BKJIaga B OOMmMUN pe3ynbTaT IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUNH (MHAUBUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yuéToM HOBOM MH(GOPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIUOKY, 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 U3yd€HHbIE TIE€OMETPUYECKUE (UIYpPBI, OIPENEIsATh UX
B3aMMHOE pacCIOJIOKEHUE, H300paxkaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIWYMH INPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUYECKUX 3a1ay.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
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
OKPYXHOCTH, YBEPEHHO BIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKHUX 3a]a4.

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
peIMETHbIE PE3YJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH NIPU PEUICHUH F€OMETPUUECKHX 3a/1au.

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

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopemMy O IPONOPLUUOHATBLHBIX OTPE3KaX, IPUMEHATh UX JJIsl PEeLICHUS
MPAKTHYECKHX 3ajad.

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

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB M0JI0OHBIX TPEYrOJIbHUKOB. MIMETh IpecTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh Mog00KE B MPAKTUUECKUX 3aJa4ax.

BeiBomuTh W UCHONB30BaTh mpocTeilmue (GopMynbl A IUIOUIaad
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysch, TIe HEOOXOMUMO, KaJbKYISATOPOM). 3HATh OTHOIICHHWE TIIOMIAEH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYecKux 3axad. CTpPOUTh MaTEMaTUYECKYyKD MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATHh UX CBOMCTBA IIPU PELICHNN 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

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

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) AJIUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHbBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
W BIIQJIETh TPUTOHOMETPUYECKUMHU (GopMyiamMu s IUIOIIAANW TPEyroiabHUKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy ['epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

MMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHenas 1pu peleHuu 3aiay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BENCHUM OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTelIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATHUSMU YriaoBOoro Kod3pduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



KoddpduimeHTa ¢ BO3pacTaHMEM W YyObIBaHHEM JMHEHHOW (YHKIUU. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Il HAXOXKIACHHUs IEPECEUYCHHM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3anad. [IpuMeHATH MeToJ KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianers nNpakTUYECKUMU HMHTEPIIPETALUAMUA 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 COOTHOLICHUH. IIpUMEHATh IIOIy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalspPHOTO NPOU3BENCHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YTJIOB. PemaTe reoMeTpuYecKre 3aJadd C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAIUaHHOW MEpPBHI YIJIa, BBIYUCIATH IJIOMIAAb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHS TNPHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

HNmets mnpencraBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JIBHJKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYUCIICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOOXOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 19 1
W3mepenne reoMeTpudecKix BEIIMIHH
2 TpeyronbHUKH 12 1
3 [TapannensHocTs. CymMMa yriioB 10 1
MHOTOYTOJIbHUKA
[IpsiMoyTONBbHBIE TPEYTOJIBHUKHI 4
5) ['eomeTprueckue HepaBEeHCTBA 3 1
OxpyxHOCTb. [ 'eomMeTpruyeckue mecta
6 To4eK. ITocTpoenus ¢ moMOIIBIO UPKYJIA 14 1
W JINHEHKU
7 HOBTOPGHI/IG, 00001IeHHE, CUCTEMATH3ALIMS 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXyTroJbHUKU 16

[Monobue 11

[Tnomans 11

Teopema ITudaropa u Hauana 12 1

TPUTOHOMETPHH

VYTIIbI B 94eTBIPEXYTOLHUKH, CBSI3aHHBIE C 12 1

OKPYXHOCTBIO

HOBTOPeHI/Ie, 000011eHre, CUCTeMaTU3aIIHs 5 1

3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 Pemenue TpeyroibHUKOB 16 1
2 [TomoGue TpeyroasHUKOB 8 1
3 Meroa KoopAauHAT 7 1
4 BexTopsl 12 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra 11 1
6 JIBMOKEHUS IJIOCKOCTH 7
y [ToBTOpEHME, 0606IIICHI:I€, 7 1
CUCTEMAaTH3aIHsl 3HAHHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoxka Koutpoasubie IIpakTuyeckue Aara unppospie
Bcero H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonsaTus reomerpuu. Touxka, 1
npsimasi, OTpE30K, JIy4
[TonsiTue 06 akcuome, Teopeme,
3 JI0Ka3aTelIbCTBE, ONIPEAEIICHUH, CBONCTBE, 1
IIpU3HaKe
B3anMHOe pacnonokeHue To4eK Ha
4 npsiMoid. Mi3MepeHue JIMHbBI OTpe3Ka, 1
paccTosiHuEe MEXAy TOUKaMU
B3aumHoe pacrosnoxeHue Touek Ha
5 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
paccTosiHuE MEXAYy TOUKaMU
6 ITonymnnockocTs ¥ yroi. Bunasl yrios. 1
N3mepenue BeMYMH yIiioB
7 [TonynnockocTs 1 yroii. Bugsl yrios. 1
N3mepenue BeN4rH yIiioB
8 [TonymnnockocTs U yroi. Buasl yrios. 1
N3mepenue BeN4rH yIiioB
9 BepTukanbHble U CMEKHBIE YTJIbI. 1

Hap AJUICIIBHBIC U IICPIICHAUKYIIAPHBIC




IIpsIMBIE

10

11

12

BepTukanbHble U CMEKHBIE YTJIbL.
[TapaienpHbIe U IEPIIEHIUKYIISIPHBIC
IIpsIMBIE

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble U NEPIEHIUKYISIPHBIC
psiMble

buccekrpuca yrna

13

14

buccekrpuca yrina

Jlomanas. Buapl 1omasbIX. [[nnHa
JIOMaHOH

15

MuoroyronsHuku. [lepumerp
MHOTOYyTOJbHHKA. [IOHSITHE O BBIMYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

16

17

18

MuoroyronsHuku. [lepumerp
MHOTOYTOJbHHKA. [IOHSITHE O BBIMYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

MHuoroyronsauku. [lepumerp
MHOIOyrojbpHuKa. [IoHATHE O BBITYKIIBIX U
HEBBIITYKJIBIX MHOI'OYTOJIbHAKAX

HNHCTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOCHUM

19

KonTponbnas pabora no teme "Hauana
reometpud. [Ipocreiimme
reoMeTpuyeckue GUrypsl U UX CBOMCTBA.
W3mepenue reoMeTpuieckux Guryp"

20

Menunana, OMCCeKTpHUCa U BBICOTA
TpEeYrojabHuKa




21

PaBeHCTBO TpeyroabHUKOB

[TepBbIif 1 BTOPOM MPU3HAKK PABEHCTBA

22 TPEYrOJIbHUKOB

93 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYroJIbHUKOB

24 IIepBbIil M BTOPOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

o5 [lepBsiii U BTOPOIi MPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

26 PaBHOOGe1peHHBIE TPEYTOJIBHUKH U UX
CBOMCTBa

97 PaBHOOE1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

28 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA

29 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

30 @urypsl ¢ oceBoil cummerpuen. IIpumepst
CUMMETPHUH B OKPYKAIOILIEM MUDE

31 KonrponsHas pabota no reme
"TpeyronpHukn"

32 [MTapannenbHOCTh TPSIMBIX

33 CBolicTBa ¥ IPU3HAKY NapaJlIeIbHBIX
MIPSIMBIX

34 CBolicTBa M IPU3HAKY NapaJIJIENIbHBIX
MPSIMBIX

35 CaoiicTBa M MPU3HAKU MapalIebHbIX

MIPSAMBIX




CBolicTBa ¥ NPU3HAKY NapaJlIeIbHbBIX

36
IPSIMBIX

37 CyMmMa yrIioB TpeyroJibHUKA

38 Buemrnue yribl TpeyrojibHUKa
CymMma BHYTpPEHHHX YIJIOB

39 MHOTOYTOJIbHUKA U CyMMa BHEIITHUX
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHUX YIJIOB

40 MHOTOYTOJIFHUKA U CyMMa BHEIITHHX
YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA
KonrponbHas pabora no reme

41 "[lapamnensHocTs. CymMMma yriioB
MHOT'OYTOJIbHUKA"

42 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX
TPEYroJbHUKOB

43 [eprieHAUKYIISAp U HAKITOHHAS
CBoiicTBO MeMaHbI MPSIMOYTOJIBHOTO

44 TPEYroJIbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€e

45 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpamycos

46 CooTHoOIIEHUS MEXy CTOPOHAMU U
yIIIaMy TPEyroJIbHHUKA

47 HepaBeHCTBO TpeyroiabHUKA.
HepaseHcTBO 0 nimmHe 10MaHOU
KonTponbHas padbota no temam

48 "IIpsiMOyTONbHBIE TPEYTOJIBHUKH ",

"I'eomeTpuueckue HepaBeHCTBA"




OKpy’>KHOCTb, XOP/bI U TUAMETPBI, UX

49 .
CBOHCTBa
B3anMHoe pacronoxeHne OKpyKHOCTH H

50 npsimoii. KacatenpHast u cexymas K
OKPY>KHOCTH
B3auMHoe pacrosioxkeHne OKpyKHOCTH U

51 npsimoii. KacarenpHast U cexymas K
OKPY>KHOCTH

52 OKpy’>KHOCTb, BIIUCAHHAS B YIOJI

53 OKpy>KHOCTB, BIIUCAHHAS B YTOJI
[ToHsATHE O rEOMETPUYECKOM MECTE TOUEK.

54 ITpumMepbl reoMeTpUYECKUX MECT TOUYEK Ha
IJIOCKOCTH
[ToHATHE O TEOMETPUIECKOM MECTE TOUCK.

55 ITpumMepbl reoMeTpUYECKUX MECT TOUYEK Ha
IJIOCKOCTH

56 OmnwucanHast OKPY>KHOCTb TPEYrOJIbHUKA,
€€ LEeHTp

57 OnucaHHast OKPY>KHOCTb TPEyroJbHHKa,
€€ LEeHTp

58 Metoa reoMeTpruuecKuX MeCT TOUYEK MpHU
pelIeHNH TeOMETPUUECKUX 3a1a4

59 MeToj reoMeTprHIecKuX MECT TOUYEK TPH
peIIeHIH TEOMETPHUYECKUX 3a1a4

50 MeTos reoMeTpruuecKuX MeCT TOUYEK MpH
peLIeHNH TeOMETPHUECKUX 3aa4

61 O6ocHOBaHMS POCTEUIINX TOCTPOCHHUH,

OTallbl 3a/1a4X HAa MOCTPOCHUS, pCIICHUC




3a/1a4 Ha IOCTPOEHUE IIUPKYIIEM U
JIMHENKOHN

62

KonrponsHas pabora o reme
"OkpyxHOCTb. ['eoMeTpHrueckue mecta
Touek. [locTpoeHus ¢ MOMOIIbIO HUPKYIIS
U TUHEeKn"

63

64

65

[ToBTOpenue u 06o0meHue. Pemenue
3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IuYHBIMU TEMaMU Kypca

[ToBTOpenue u 0600mEeHue. Penmenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jINIHbIMU TEMAMH KYypcCa

[ToBTOpenue u 0600mEeHue. Permenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

66

[ToBTOpenue u o6oomeHue. Pemenue
3a7a4, WIUTIOCTPHUPYIOUINX CBSI3U MEKITY
pa3NUYHBIMU TEMaMH Kypca

67

68

WroroBas koHTpoJibHas paboTa
IToBTopenue u o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero H3y4eHus: o0pa3oBaTeJbHbIEC
padoThI padoTshI
pecypcsl

1 [Tapamnenorpamm, ero npu3Haku U 1

CBOMICTBa
5 [Tapamrenorpamm, €ero Npu3HaKu U 1

CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1

CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku u 1

CBOMCTBa
5 [IpsiMoyronbpHUK, pOMO, KBaapaT, UX 1

IIPU3HAKU U CBOWCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1

IIPU3HAKU U CBOMCTBA
7 [IpsiMoyroibHUK, poMO, KBaJpaT, UX 1

IIPU3HAKU U CBOWCTBA
8 CpenHsist TMHUS TPEYroJibHUKa 1
9 Tpaneuus. PaBHoGenpenHas Tpanenus, eé 1

CBOMCTBA U IPU3HAKHU
10 [IpssmoyronbHas Tpanenus 1
11 Cpennsisg nuHus Tpanenuu 1
12 Teopema ®aneca 1
13 Teopema o MPONOPITMOHATBLHBIX OTPE3KaAX 1




14

IlenTp Macc TpeyrojabpHUKa

15 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI

16 KonrponsHas pabora o reme 1
"UeThIpE€XyroibHUKHN"

17 [TomoGue TpeyroibHUKOB, KOAPPHUIIUEHT 1
no100us

18 [TogoOue TpeyroJbHUKOB, KOG OHUITUECHT 1
noxoous

19 [Ipu3naku mo100ust TPEYroabHUKOB 1

20 [Tpu3naku mo1o6us TPEYroabHUKOB 1

21 [Tpu3naku mo1o6us TPEYroabHUKOB 1

22 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1

93 [Tpumenenue mogooust NP perieHUH 1
MPAKTUYECKHX 3a7a4

24 [TpumeHeHHEe TO00MSI IPU PEIICHUH 1
MPAKTUIECKHX 337124

o5 [Tpumenenue mMoaooust MPU perIeHUH 1
MPAKTUIECKHX 33724

26 BBenenue noHstus npeodpa3oBaHus 1
noj1o0us ¥ Mot00HBIX GUryp

27 Kontponbnas padota no teme "Tlomooue" 1

28 ITonsatue mromanu. CBoicTBa ILIOIIAAEH 1
TeOMETPUUYECKUX PUTYD

29 ITonsarue mrontagu. CBoiicTBa ILIOIIAAEN 1
TeOMETPUUYECKUX PUTYD

30 [Ipocreitmme GopmMyIbl AJIs TIIOMIAIA 1

TpEyroJbHUKA, apajuiesorpaMmma, pomoa u




Tpaneuuu

[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

31 TpPEYroJbHUKA, TapaieorpaMma, pomoa u 1
Tpanemnuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

32 TpeyroJibHUKA, NapajuiejorpaMmma, pomoa u 1
Tpanenuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

33 TpeyrojbHUKa, mapaierorpaMma, pomoa u 1
Tpanenuu
[Tpocreiimme GopMyITbl s TUTOIIA A

34 TpeyroJibHUKA, Napajuiejorpamma, pomoa u 1
Tpanenuu
[Tpocreiimme GopMyITbl s TUTOIIA A

35 TpeyroJibHUKA, Napajuiejorpamma, pomoa u 1
Tpanenuu

36 [Tnomaau nogo6HBIX GUryp 1

37 [Tnomaan mogoOHBIX Guryp 1

38 KonTponbnas pabota o teme "ILnomasns" 1

39 Teopema [Mudaropa 1

40 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNY TPAKTHYECKUX 33124

41 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNN TPAKTHYECKUX 3a7a4

42 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKUX 33124

43 [IponopuroHaNbHBIE OTPE3KHU B 1

MPSIMOYTOJIBHOM TPEYTOJIbHUKE




[IponopumoHanbHbIE OTPE3KU B

44 IPSIMOYT'OJIbHOM TPEYTOJIbHUKE 1

45 IIponopuroHanbHbIE OTPE3KU B 1
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

46 IIponopunoHanbHbIE OTPE3KH B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

47 OCTPOTO yTJjia MPsIMOYT'OJILHOTO 1
TPEyroJibHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC

48 OCTPOTO yTJia MPSMOYTOJILHOTO 1
TPEyroJibHUKa

49 Tpuronomerpuueckue GyHKIUHU YIIOB B 1
30°,45° u 60°

50 Kontponbnas padota nmo teme "Teopema 1
[Tudaropa u Havyana TpuroHomerpun"

ol Bnucannbie U IEHTpaIbHBIE YIIIBI 1

52 BrivcaHHbIE 1 IEHTpaIbHBIE YIJIBI 1

53 YTo1 Mexay KacaTeIbHON U X001 1

54 VYTibl MEXAY XOpIaMHU U CEKYIIUMU 1

55 Brincannble u onrcaHHbIe 1
YeThIPEXYTOIbHUKU

56 Brincannble u onMcaHHbIe 1
YETBIPEX YT OJIbHUKU

57 CBoiicTBa M IPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

58 CBoiicTBa M MPU3HAKH BIIICAHHOTO 1

YEeTBIPEX YT OJIbHUKA




B3anMHOe pacnonoxeHue 1Byx

59 . 1
OKPY)KHOCTEH

60 Kacanue okpyxxHocreit

61 OO6mume KacaTenbHBIE K IBYyM OKPY>KHOCTSIM
KonTponbHas pabota mo Teme "Yriasl u

62 YeThIPEXYTOJbHUKH, CBA3aHHBIE C 1
OKpPYKHOCTBIO"
[ToBTOpenue u 0600mEeHne. Permenue

63 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mEeHue. Permenue

64 3a/1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIME TEMaMH Kypca
[ToBTropenue u o6o0mmeHue. Pemenune

65 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u o6o61eHue. Pemenue

66 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
Pa3IMYHBIMU TEMaMHU Kypca

67 WtoroBas koHTpoJsibHas paboTa 1
IToBTopenue u o6o61eHue. Pemmenue

68 3a]1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoka Kourpoabnbie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
1 CuHyc, KOCHHYC, TaHT€HC YIiioB oT 0 110 1
180°
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1
TOXKJIECTBO
3 DopMyITbl TPUBEICHUS 1
4 Pemenue tpeyronsaukos. Teopema 1
KOCHUHYCOB
5) Teopema cuHycOB 1
Pemenne npakTuyeckux 3aaad ¢
6 MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB H 1
TEOpPEMBI CHHYCOB
Pemenne npaktuueckux 3agad ¢
7 MCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB H 1
TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
8 MCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB H 1
TEOPEMBI CHHYCOB
Tpuronomerpuueckue GopMyJIbl s
9 TUTONIA/IA TPEYTOJIbHUKA, 1
napasuiesiorpaMma
10 Tpuronomerpuyeckue GOpMYIbI IS 1

TIJIOIIAIU TPEYTOJIbHUKA,




napaJuienorpaMmma

Tpuronomerpuueckue GopMybl IS

11 IJIOIIAJAN TPEYrOJIbHUKA, 1
napaenorpaMmma

12 ®dopmyna ['epona 1

13 ®opmyna ['epona

14 d)opM}./.na IUIOINAAH BBIITYKJIOTO 1
YeThIPEXYToJbHUKA

15 CDOpM}.I.JIa IIJIOIAU BBIITYKJIOTO 1
YeThIPEXYToJbHUKA

16 KonTtponsnast padora o Teme "Perenne 1
TPEYroJabHUKOB"

17 Xopabl ¥ 10100HBIE TPEYTOJIbHUKH B 1
OKPY>KHOCTH

18 Teopema 0 IPOU3BEICHUU OTPE3KOB XOPJI 1

19 TeopeMsl 0 MPOU3BECHUN OTPE3KOB 1
CEeKYIINX

20 Teopema o kBagpare KacaTenbHOU 1

21 Teopemsl UeBbl 1 MeHnenast 1

22 Teopemsl UeBbl 1 MeHnenast 1

23 [TonsiTne o romorerun 1

24 KonrtpomnsHas padora no reme "[lonodue 1
TPEYroJIbHUKOB"
YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH.

25 YrnoBoit ko3 puiMeHT 1 cBOOOTHBIHI 1
YJIeH, UX T€OMETPUUECKUI CMBICTT

26 [TapannensHOCTh M MTePIEHANKYIISIPHOCTh 1




IpSMBIX (Yepe3 yriioBor ko3 duimeHr)

27 YpaBHEeHHE OKPY)KHOCTH

28 HaxoxneHnue nepecedyeHuil OKpyKHOCTEN U
IPSIMBIX B KOOPAWHATAX

29 ®dopmyna pacCTOSIHHS OT TOYKH JI0 TPSIMOI
[Tnomane napamienorpamma B

30 KOOPJIMHATAX, TIOHATHE 00
OpPUEHTUPOBAHHOM IIIOLIAIN

31 KonTtposnpsHas padora mo teme "Meton
KoopauHat"

32 BexTops! Ha mI0CKOCTH
CrnosxeHue U BBIMUTAaHHE BEKTOPOB —

33 IpaBuJia TPEYroJIbHUKA U
napasuiesiorpaMma

34 YMHOXeHHEe BEKTOpa Ha YHUCIIO

35 Koopaunats! BekTopa
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

36 YMHOXXEHHE BEKTOpa Ha YUCIIO B
KOOpJIMHATax

37 [IpumeneHre BEeKTOPOB B (hr3HKe, ICHTP
macc

38 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
Paznosxenust BEKTOpOB 10 6a3ucy
CkansipHoe Mpou3BeIeHNE BEKTOPOB,

39 reOMETPUYECKUI CMBICI U BBIPAXKEHUE B
JIeKapTOBBIX KOOPAWHATAX

40 JucTpuOyTHBHOCT CKAIIPHOTO

IIPOU3BEICHUS




CkansipHO€ ITPOU3BEAECHUE U

41 1
IPOELIUPOBAHUE

42 [IpuMeHeHne CKaIIpHOTO MPOU3BEACHUS 1
BEKTOPOB I HAXOXKJICHUS UIMH U YTIIOB

43 KoHnTtpoibHas padora o teme "Bektopsr” 1

44 [IpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHHE UX JIIEMEHTOB

45 [TpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHHE UX JIEMEHTOB

46 [TpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHUE UX JIEMEHTOB

47 Hucno v 1mHa OKPYKHOCTH 1

48 Yucno v IMHA OKPYKHOCTU 1

49 JnuHa 1yru OKpY>KHOCTH 1

50 Panuannas mepa yria 1

51 [Tnomans Kpyra u €ro JeMEeHTOB (CEKTOpa 1
U CErMEHTA)

59 [Tnomans Kpyra u €ro JIeMEeHTOB (CEKTopa 1
U CETMEHTA)

53 Brruncnenue nepuMeTpoB M MIIOMIAACH 1
(Guryp, BKIIOUYAIOMIUX 3JIEMEHTHI Kpyra

54 KonTponbnas no teme "J{nuHa 1
OKPY’KHOCTH U IuIonaab kpyra'

55 LlenTpanbHas CHMMETPUS 1

56 LlenTpanbHO-CUMMETPHUHBIE (PUTYPHI 1

57 [ToBopoTt 1

58 OceBas cummerpus 1




59

PaBencTBo ¢puryp

60

61

[IposiBneHUss CUMMETPUU B IPUPO/IE,
YKUBOIIMCH, CKYJIBIITYPE, ApXUTEKTYpE

Komrmo3uruu aBrmkeHu (MpocTeiime
MIPUMEPHI)

62

[ToBTropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

63

64

65

[ToBropenue u 0600mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue u 006001IeHNE. Pemenue

3a/1a4, WUIIOCTPUPYIOLIUX CBSA3H MEXKIY
Ppa3JINYHBIMU TEMaMU Kypca

[ToBTOpenue u 00600mIeHNE. Pemenue
3a/1a4, WJUTFOCTPUPYIOUTUX CBSI3U MEXKITY
pa3IMYHBIMH TEMaMH Kypca

66

[ToBTOpenue u 0606meHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

67

68

Wrorosas koHTposibHasA paboTa
[ToBTOopenue u o6o061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Koxa .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHusA
pe3yJabTara
6 I'eomerpus
Pacnio3naBaTh M3y4eHHBIE reOMETpUYecKHe (DUTYPHI, ONpPEAeNsaTh MX
B3aUMHOE DAaCIIOJIOKEHHE, H300pa)kaTh T'e€OMETpUYecKue (QUrypsl,
6.1 BBITIOJIHATE YEPTEKU MO YCIOBHIO 3aha4yd. V3MepsTh JTUHEHHbIE U
YTJIOBBIE BEJIMYMHEI. PeriaTh 3a1aun Ha BBIYMCICHHE UIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peaNbHONM JKM3HM, pPa3MEpOB MPHUPOAHBIX OOBEKTOB. Paznmmyars
pa3Mephl STHX 00BEKTOB T10 TOPSIKY BETHIUHBI
6.3 Ctpouth 4epTeKHU K FT€OMETPUUECKHUM 3a/1a4yam
[Tonmp30BaThest MpU3HAKAMHU PAaBEHCTBA TPEYTOJHLHUKOB, UCTIOIH30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELICHUN
3ama4
65 [IpoBomuTh  JOTWYECKHE  pAcCY)XICHHS C  HCIIOJBb30BaHUEM
' TreOMETPHUUECKUX TEOPEM
[Tonp3oBatbes pU3HAKaMHU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOHCTBOM MEAMAaHBI, NMPOBEACHHON K THUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4
OmnpenensaTs napajiebHOCTh MPSMBIX C HMOMOIIBIO YIJIOB, KOTOpBIE
67 o0pa3yeTr ¢ HUMHU cekymias. OnpenensTs MapajiebHOCTh MPSMBIX C
' MIOMOIIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSMOU IO TOUEK
JIPYrou MpsMon
6.8 Pemrats 3aaun Ha KiIeT4aToit Oymare
6.9 [IpoBOMUTH BBIUMCIIEHUS] W HAXOJWTHh YHCIOBBIE W OyKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU IEPECEUCHUU JIBYX MapaUICIbHBIX HPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4r Ha HAXOXKIACHUC YI'JIOB

BJ'Ia,Z[eTb INOHATHEM  I'€COMCTPHUYECKOI'O MECTa  TOYCK. YMmeTh

6.10 OTIpeNeNIATh OUCCEKTPUCY yIia M CEPeAMHHBIA MEPHEeHIANKYISIp K
OTPE3KY KaKk FreOMETPHUUECKIE MECTa TOYEK
DopMyIHpOBaTh OMNPEICIICHUS OKPYKHOCTHU M Kpyra, XOpIbl H
6.11 JMaMeTpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMHU. Y METh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTUeM ONMCAaHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTb e¢ meHtp. l[lomp3oBaThcs (akTamMH O TOM, HYTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJIHOM TOYKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISIPHl K CTOPOHAM TPEYTOJIbHHKA
MepeceKaroTcs B OJJHOU TOUKE
Bnagerp mnoHsATHEM KacaTeldbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEeMOW O TEPHEeHIUKYISIPHOCTA KacaTelIbHOM MW pajauyca,
MPOBEIEHHOTO K TOUYKE KACaHHs
-~ [Tonb3oBaTbcst MPOCTEHIIMMU T€OMETPUYECKUMHU HEpPAaBEHCTBAMU,
' MMOHUMATh UX MPAKTUYCCKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE TE€OMETPHYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
6 I'eomerpust
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 33129
6.2 [IpuMeHsITh CBOWCTBA TOYKHM IMEPECEUEHUS MeNUaH TPEyTroJbHHUKA
' (TIeHTpa Macc) B pelieHU  3a1a4
63 Bnagerp mnoHsTHeM cpeAHEW JMHUM TPEYrolbHUKA W TpaleluHu,

MIPUMEHATh WX CBOWMCTBA MPHU PEIICHUM TIE€OMETPHUYECKUX 3a/]ad.




[Tonb3oBatbes Teopemoit daneca U TeopeMor 0 MPOMOPLUHUOHATBHBIX

OTpEC3Kax, MPUMCHATH UX IJIA PCIICHUS NPAKTUICCKUX 3a1a1

[IpumeHsaTh NOpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIEHUU

o4 reOMEeTPUUYECKUX 3a7a4
[Tonb3oBatbesa Teopemoit [Iudaropa ais pemieHus reoMeTpUUECKUx 1
65 npakTuueckux 3anad. CTpoUTh MaTeMaTUYECKyld MOJelb B
' MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOIUTh
COOTBETCTBYIOIIHNE JITTUHBI
Bragers moHsATHSIMH CHUHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOTO yria
6.6 MPSIMOYTOJIBHOTO TpeyrojibHUKA. [loIb30BaThCs STUMHU TMOHSATUSMU
JUTSL peIIeHUs MPAKTUYECKUX 3a/1a4
Boruucnate  (pa3nuuHbIME  crIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
6.7 IUIOM[AAM  MHOTOYTOJBHBIX (Guryp (monb3ysch, TIe HEOOXOAMMO,
' KIbKYJIATOPOM). [IpUMEHSTh MONyYeHHBIE YMEHHS B MPAKTHYECKUX
3a/1ayax
Brnagets mOHATUSMU BOMCAHHOTO U IIEHTPAIBHOTO YIJIa, UCIIOJIb30BaTh
6.5 TEOPEMBbI O BIMCAHHBIX yriaX, yriiaX MEXIY XopAamH (CEeKyIIHMMH) U
' yrie MeXAy KacaTelbHOW U XOPIOH MPH pPEHIeHUH T'e€OMETPUUYECKUX
3a1a4
6.9 Brnagers mOHSATHEM OMUCAHHOTO YETBHIPEXYTOJbHHUKA, MPUMEHSTh
' CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUH 33724
[IpuMeHATh TONy4YEeHHbIE 3HAHUSI Ha TMpPaKTUKE — CTPOUTH
6.10 MaTeMaTUYeCKUe MOJCNIH JJIA 3ajad pPeaibHOW JKU3HU U TIPOBOJIUTH
' COOTBETCTBYIOIIME BBIYUCICHUS C TMPUMEHEHHEeM Toao0us U
TPUTOHOMETPHH (TOJIB3YSACh, T/I€ HEOOXOIUMO, KATBKYJIITOPOM)
9 KUJIACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA
pe3yJbTara
6 I'eomeTpus
61 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YTIIOB, HAXOAUTH C UX

NOMOIIBIKO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTOJIbHUKA




(«pemieHne  TPSAMOYTOJBHBIX — TPEYrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

[Tonb3oBatTbcs dbopmynamu MPUBEIECHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJIECHHSI COOTHOIICHHWI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYHMHAMHA

6.3

Hcnonb30BaTh TeOpemMbl CHHYCOB U KOCHHYCOB IJISi HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOIbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUHN TCOMCTPHUICCKUX 3a1aY

6.4

Bnaners moHsATHSMH TpeoOpa3oBaHUS MOIO0MS, COOTBETCTBEHHBIX
JJIEMEHTOB MOA00HBIX (uryp. Ilomb3oBaThes CBOWCTBaMHU MOAOOUS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U HAXOJUTH YIJIBI Y
noo0HbIX Quryp. [lpuMeHsTh CBOICTBa MOJOOHMS B MPAKTHYECKHX
3ajadax. YMEThb MPHUBOAWUTH MPUMEPbl MOMOOHBIX duryp B

OKpYyKaromemM MHUpe

6.5

ITonp3oBathes TCOPpEMaMH O IIPOU3BCACHHUMU OTPC3KOB XOpHAa, O

MMPOU3BCACHUN OTPEC3KOB CCKYIINX, O KBaApaTe KacaTeJabHOM

6.6

[lons30BaTbcst BEKTOpaMM, IOHUMATh WX TIEOMETPUUECKHH U
(bu3MUeCKUN CMBICH, MPUMEHSATh MX B PEIICHUU T€OMETPHUYECKHX H
¢dbuzmveckux 3anad. [[puMeHSTH CKalApHOE MPOU3BEIECHHUE BEKTOPOB

IJId HAaXOKACHHWA NJIMH U YT'JIOB

6.7

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IIOCKOCTHU, IPHUMCHATHL €ro B

PEIICHUU TCOMCTPUYCCKUX U IPAKTHYCCKUX 3a1avd

6.8

Biagerp NOHATMSMH  IPaBUIBHOTO  MHOTOYI'OJIBHHMKA,  JUIMHBI
OKPYKHOCTH, [UIMHBI JAYI'M OKPYKHOCTH M paJuaHHOW Mepsl yria,
YMEThb BBIYMCIIATH ILIOIIAAb Kpyra M ero dacred. IIpumeHnsars

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxomuTh ocu iy LIEHTpbl CUMMETPHUH (UTYpP, TPUMEHSTH JABHKEHUS

IIIIOCKOCTH B HpOCTCﬁIHHX cirydadax

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHYeCKUE MOJCIH I 3a1ad PEAJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIIME€ BBIYMCICHMS C TPUMEHEHHUEM TOJ00MS U

TPUTOHOMETpUUECKUX (QYHKIUN (MONb3ysach, TJae HEOOXOIUMO,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
Havansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast
6.1 yriaoB. BepTukaibHble M CMEXHbIE yrubl. buccexrpuca yrma. Jlomanas,
MHOTroyrojpHUK. [lapamienbHocTh U NEpIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETpHH.
' [Ipumepsl cHMMETPHUH B OKPYXKaIOILIEM MUPE
6.3 OCHOBHBIE IIOCTPOCHHSI C TIOMOIUBIO LUPKYJIS WU JMHEHKU. TpeyrosbHUK.
' Bricora, Mmennana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TPEYroJIbHUKA
65 CpoiicTBa M MpHU3HAKM pPaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku
' paBeHCTBA TPEYrOJbHUKOB
6.5 CaolicTBa 1 NMPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa yIioB TPeYyrojibHUKA.
' BHemHue yriel TpeyrojabHuKa
IIpssmoyronbHblil  TpeyroapHuUK. (CBOMCTBO MeEIUaHBl IPSIMOYTOJIBHOTO
6.7 TpEeyrojbHUKa, TMpOBEeIEHHOM K runorenyse. [lpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEPAaBEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie u Oonblieil  cTOpoHE
TpeyrojbHuKa. lleprnenauKkynsp 1 HakJIOHHAs
6.9 ['eomerpnueckoe Mecto TOYek. buccekrpuca yria W cepeaMHHBINA
' MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OkpyXHOCTB W Kpyr, XOpJa M JWaMeTp, HX CcBoWcTBa. B3ammHoe
6.10 pacrojoKEHUE OKPY)KHOCTH U mnpsmor. KacarenbHas u cexkymas K
OKPY>KHOCTH
6.11 Oxpy>KHOCTb, BHUCaHHas B yroj. BmmcaHHas W omnMcaHHas OKPYKHOCTH




TPEYroJbHUKA

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomerpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTroNBbHUK, pOMO, KBaZpaT, X MPU3HAKHA U CBOMCTBA

6.3 Tpaneuus, paBHOOOKast Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroiapHas
' Tpaneunus

6.4 Meron yasoenuss meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

65 [Tonobue TtpeyronbuuKoB, KoddduiueHt mnomodbus. IlpusHaku mogodus
' TpeyroisHUKOB. [IprMeHeHre mojo0us PH pelIeHHH TPAKTUIECKUX 3a/1a4

6.7 @opmynbl A8 IUIOIIAAU  TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tpaneuuu

6.8 CpoiicTBa muomazneit reomerpuueckux ¢uryp. OTHoOmIeHHE TUIOIAALH
' o100HBIX (pUryp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MPaKTUYECKHX 3ajau

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pPUrOHOMETPUYECKHE
¢bynkun yrinos B 30°, 45° u 60°

6.12 Brnucannbele M LEHTpanbHBIE YIUIBI, YrOJ MEXAY KacaTelIbHOM M XOpIOM.
' VYTiIbl MEXAY XOpIaMHU U CEKYILIUMU

6.13 BrnivcaHHbIE U ONMCAHHBIE YETHIPEX YT OIBHUKU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM

9 KIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHnc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PemieHue
6.2 IIPAKTUYECKUX 3aJa4 C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOPEMbI
CHUHYCOB
6.3 [TpeobpaszoBanue momodus. [1ogodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o npou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTelabHON
Bekrop,  mnmmHa  (MOIynab) — BEKTOpa,  COHAIIPABICHHbIE  BEKTOPHI,
65 IIPOTUBOIOJOKHO HANpaBJIE€HHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTopamu. Pa3noxeHue BekTopa 1o JIByM
HEKOJUJIMHEApHbIM BEKTOpaM
6.5 Koopaunats! BekTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XKJCHUS JUIMH U yTIJIOB
JlexapTOBBl KOOPJAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSAMOM M OKPYKHOCTH B
6.7 KOOp/IMHATax, [epeceyeHrue OKPYKHOCTeH U MpsAMbIX. MeToa KOOpAMHAT U €ro
MIpUMEHEHNE
6.8 [TpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIUH IyT
' OKPYKHOCTEMN
6.10 [Inomanp kpyra, ceKTOpa, cCerMmeHTa
6.11 JIBIKEHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (Uryp (dIeMeHTapHbIe

npencrasienus). [lapamiensusiil nepenoc. I[loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrPaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalnuy HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUH
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEIICHHE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE pAaclo3HAaBaTb HUCTHHHBIE W JIOXKHbIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue onepupoBaTh MOHATUSAMHU: HATYPaJIbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
NecsiTUYHasl Opo0b, CTAaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMETHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHME BBINOJHATH JEHCTBUSL C YWCIaMM, CpaBHUBaTh |
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU U

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €AMHUIBI; YMEHHME BBIOMHATH PAcdy€Thl MO (QopMmylam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJpaTa CyMMBI U pa3HOCTHU




YMeHHe onepupoBaTh NOHATUSIMU: YACIOBOE PABEHCTBO, YPaBHEHHE C
OJHOM TIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE UM KBaJpPAaTHHIC ypaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE NPU PELIECHUHN 33134 U3 IPYrux MpeaMeTOB
W TPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPAUWHATHYIO
NpSMYI0O ¥ KOOPJMHATHYIO IIJIOCKOCTh ISl M300pa)KeHHsl pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE M HAUMCEHBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTudHas (HyHKIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIUN, UCTIOTB30BATh TPAQUKH JIJISI ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIleHHs 3a1ad U3 APYTux
y4eOHBIX TIPEJIMETOB W pealbHOW JKM3HM; YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTHSIMHU: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckass U TE€OMETpUYecKass  IMPOTPEecCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCJEAOBATEIbHOCTEH, (HOPMYJBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTUxX

y‘le6HHX npeaAMEeTOB U peaﬂBHOﬁ KHU3HU

YMeHue peliaTth 3a/laud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
CeMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIEHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN

U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSAMOYTOJIbHBIA TPEYTrOJNbHUK,




Me/MaHa, OUCCEKTpUca M BBICOTA TPEYroJbHMKA, UYETHIPEXYTOJIBHUK,
napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpamelus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJlaud, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXOXKJIECHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (haktoB
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YMeHue OomnepupoBaTh IOHITHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaUIEIbHOCTh M NEPIEHAUKYISAPHOCTh MPSIMBIX,
yrojl MeXAY HpsSMbIMU, NEPIEHIUKYISAp, HAKIOHHAs, HPOEKLu,
nonobue ¢puryp, NoJo0HbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSMOH; yMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, mapaieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaloIlleM MHUpe
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YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, pAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE HpUMEHATh (OopMyabl TNepuUMeTpa U  IJIOUIaU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJUICIENUIE1a; YMEHUE INPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIaAeH
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YMmenue wuzobpaxarb IUIOCKME (Urypel M UX KOMOMHaLuW,
IIPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CUMBOJIbHOMY OIIMCAHUTO
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YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHCIIO, CKASIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI JJIA MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU
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VYMmenune ONCprupoOBaTh IOHATUAMMU: CTOJIOMKOBBIE U KPYTOBEIC
AuarpamMmel, Ta6J'II/II_IBI, cpeaHee apI/I(I)MeTI/I‘-IeCKOC, MEauaHa,

HauOoJbllee W HaMMEHbIee 3HAUCHUs, pa3Max YHCIOBOro Habopa;




YMEHHME  U3BJIEKaTh, HHTEPHPETUPOBATH M  IMPEoOpPa3OBHIBATH
uHpOpMaIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JguarpaMmax,
OTPaXKaKOILYI0 CBOMCTBA M XapaKTEPUCTHKU PEaJbHBIX MPOLECCOB U
SBJICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUpe
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YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHbIN
SKCHEPUMEHT), JJEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYailHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOXKHBIMH DJIEMEHTapHBIMH COOBITHSIMH; YMEHHUE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaTbHBIX
COOBITUH M SIBJIEHWUH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHMM B OKpYXAloOIleM MHpPE U B IKU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHHAX
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YMeHue BbIOMpATh MOIXOISIIMKA W3YUYEHHBIM METON AJIs pPeUIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBINAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, MPUBOIAUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomerpus 7-9, JI.C. AtanacsH, B.®.byry3o0s, C.b. Kagomues u ap.,

"IIpoceemenue"

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



