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PaGouas nporpamma
yueOHoro kypca «I'eomeTpus» (yriiy0JeHHbI YPOBEHb)
I o0y4yaronuxes 7-9 kiaccoB

IHHOACHUTEJBbHAA 3AIINCKA

I'eomeTpusi kKak OJMH M3 OCHOBHBIX Pa3[eOB IIKOJbHOM MAaTEeMaTHUKH, MUMEIOLIUN CBOEU LIEIBIO
o0ecneunTh U3yuyeHUue CBOMCTB U Pa3MepoB (QUTYp, UX OTHOLIEHUI U B3aMMHOE PACIIOJIOKEHHE, OMUPAETCS
Ha JIOTMYECKYIO, JOKA3aTeIbHYIO JHHMIO. L[eHHOCTh M3ydeHUs] TeOMETPUH Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMsl 3aKIIOYAETCSI B TOM, YTO OOYYAIOUIUIICS YYUTCS MPOBOJIUTH AOKa3aTelIbHbIE PACCYXKICHMUS,
CTPOUTDH JIOTUYECKUE YMO3AKIIOUEHUS, TI0KA3bIBaTh UCTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTPIPHUMEPHI K
JIO’)KHBIM, TTPOBOJAMTH PACCYKJIEHUSI «OT MPOTUBHOIOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH
obpatHble yTBepxkaeHUs. Ocoboe 3HaueHHe J0Ka3zaTeNbHAs JHUHHUA MMEET Ul yrIIyOJEHHOTO H3y4YeHHS
MaTE€MaTHKH.

Ilenpto M3ydyeHHs T€OMETPUM SBISETCS MCIOJIb30BAaHUE €€ KaK MHCTPYMEHTa IPU PEIICHUH Kak
MaTeMaTHYECKUX, TaK U MPAKTUUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B peaibHOM ku3HU. OOydaromuics 10KeH
HAyYUTBCS OIpPENesITh T€OMETPHUUECKYI0 (UTYPY, OMUCHIBATH CIOBAMH YEPTEXK WIM PHCYHOK, HAWTH
IUIOLIa/lb 3€MEJIbHOTO0 Y4YacTKa, pPAaCCUUTHIBATH HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO KaOemns Wiu
Tpebyembie pa3Mephl rapaxa JUisi aBTOMOOWIIsSl. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIILHAS JIMHUS B
u3ydeHun reomerpuu. llpu pemeHuM 3aaay NMPaKTUYECKOTO XapakTepa OOYYaroIIMICs YYUTCS CTPOMUTH
MaTeMaTUYeCKUEe MOJEIN peajbHbIX KU3HEHHBIX CHUTyallud, NPOBOJUTH BBIUMCICHUS U OLIEHUBATh
aJIeKBATHOCTD MOJIYYEHHOTO PE3YJIbTATA.

OcoOeHHOCTh y4eOHOrO Kypca yrioyOJEHHOTO W3YYCHUS TEOMETPHUH COCTOMT B TOM, HTO
oOyuyaroluecs He MPOCTO 3HAKOMSTCS C ONpEACNEHHBIMU TMOHSATUSIMH, a YBEPEHHO OBJAJIEBAIOT HMH.
CymecTByIomMe TeMbl POrpaMMbl 6a30BOTO Kypca FeOMETPHH M3Yy4aloTcsi Ha OoJiee rIyOOKOM ypOBHE, a
oOyuaroluecs: MpuoOPETalOT YMEHHUsI, TOMOTAIOIINe UM YBEPEHHO NMPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MpEeAMETax, Mpex/e Bcero pusuke u MHPOpMaTUKE, a TAKXKE MOJIb30BATHCS
MOJIY4YEHHBIMH 3HAHUSIMU MPU PEIICHUH MPAKTUYECKUX 3a]1a4.

CormacHo yueOHOMY TutaHy B 7—9 Kitaccax m3ydaeTcsi yrryOnEHHBIM ydeOHbIH Kype «I eomeTpusi»,
KOTOPBIN BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3zeibl coaepxanus: «Hauana reomerpuny, « TpeyroibHUKN,
«OKpyKHOCTBY, «UeThIpéxyronbHukny, «llogodue», «IaemMeHTs TpUuroHoMeTpuny», «Ilmomanmu», a Takxke
«Metoa koopauHaT», «Bektopb», «IIpeodpa3oBanHus IIOCKOCTH.

Ha u3ydyenue yuebHoro kypca «I'eomerpusi» orBoautcs 306 gaco: B 7 kinacce — 102 yaca (3 gaca B
Heqeno), B 8 kitacce — 102 yaca (3 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B Heenio).

COILEPKXAHUE OBYYEHUSA

7 KJIACC

Hauaua reomerpun

HcrTopust BOZHUKHOBEHUS U pa3BuTUs reomerpun. HavanbHble noHsTHs reomerpuu. Touka, npsmas,
OTpe30K, J1yd. [IoHsaTHE 00 aKcMoMe, TeopeMe, J0Ka3aTeNIbCTBE, ONPEAEICHHN.

B3auMHOe pacnosiokeHue TOYEeK Ha MpsAMOW. M3MepeHue IIUHBI OTpe3Ka, PACCTOSHUE MEXKIY
TOYKAMH.

[TonynnockocTs U yroi. Buael yrios. M3mepenue BenuuuH yrioB. BepTUKaabHbIE U CMEKHBIE YIIBL.
[TapannenpHbIE U IEpICHANKYISIPHBIE TPsIMbIE. PaccTosiHKMe OT TOUkH 10 IpsiMoi. buccekTpuca yria.

Jlomanas. Bunel somasbix. JliimHa JsioMaHod. MHoroyroiabHuku. IlepuMerp MHOIOYroJIbHHKA.
IToHsTHE O BBITYK/IBIX U HEBBITYKIIBIX MHOTOYT'OJIbHUKAX.

[lepBUYHBIE IPEICTABICHUS O PaBEHCTBE (DUTYP, UX PACIIONOKEHUN, CHMMETPHUH.

[Ipocreiimume noctpoenus. UHCTpyMEHTBI 11 U3MEPEHU U TTOCTPOCHHUIA.

TpeyrojbHuku

Buasl TpeyroapHHKOB: OCTPOYTOJbHBIE, IPSIMOYTOJbHBIE, TYIOYTOJIbHBIE, pPaBHOOEApPEHHBIE,
paBHOCTOpOHHHE. MenuaHna, OUCCeKTpUca U BbICOTA TPEYroJIbHUKA.



PaBenctBo  TpeyronbHuUkOB. IlepBbli M BTOpOM IHPU3HAKA  PABEHCTBA  TPEYIOJIBHUKOB.
PaBHOOEIpeHHBIE TPEYrOJbHUKHM W HMX CBOWCTBa. lIpW3Hak paBHOOEIPEHHOTO TPEYroJibHUKA. TpeTuit
MIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHOWIEHNT MEXAy CTOPOHAMM U yIJIaMM TpeyrojbHHKa. HepaBeHCTBO TpeyroibHUKA.
HepaBeHcTBO 0 IyIMHE TOMaHOM.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMeETpuH. l[lpumepbl cuMmeTpun B
OKPY>KaIOILIEM MUDE.

HapanieabHblie npaMbie. CyMMa yIii0B MHOTOYI0JIbHUKA

[MapannensHOCTh MPSIMBIX, UICTOPHUYECKUE CBEICHUs O mocTynaaTe EBknuaa u o ponu JlobaueBckoro B
OTKPBITUM HEEBKIUAOBON reomeTpuu. CBOWCTBA M MPU3HAKA MapaliebHBIX NpsmMbiX. CymMMma yrioB
TpeyrosibHUKa. BHemHue yribsl TpeyrojibHuka. CymMma BHYTPEHHHUX YIJIOB MHOTOYTOJIbHHUKAa U CymMMa
BHEIIIHUX YTJIOB BBIMYKJIONO MHOIOYTI'OJIbHHKA.

IIpsimoyroJibHbIe TPEYTrOJbHUKH

[Ipyu3Haku paBeHCTBA MPAMOYTOJIBHBIX TPEYroJibHUKOB. [leprneHaukynsp u HakioHHas. CBONCTBO
MEJMaHbl NPAMOYTOJIbHOTO TPEYTrOJbHUKA, NIPOBEACHHON K runoreHyse. [IpsMOyroiabHbIi TpEeyroibHUK ¢
yriiom B 30°.

Oxkpy:KkHOCTH

[ToHsATHS OKPYKHOCTH M Kpyra. DJIEMEHTHI OKPYKHOCTU U Kpyra: UEHTp, paauyc, TUaMETp, XOpaa, UX
cBOlicTBa. B3anMHOe pacrosiokeHHe OKpY)KHOCTH M mIpsimol. KacaTtenbHas M cekyliass K OKpPY>KHOCTH.
OKpyXKHOCTb, BIIMCaHHas B yroi. [Ipocreiiiirie nocTpoeHUs ¢ MOMOUIBIO TUPKYJIS U JTUHEUKH.

I'eomeTpuyeckne MecTa TOYEK

[lonsiTe 0 reomerpudyeckoM mecte Touyek. [IpuMeprsl reoMeTpudecKux MECT TOYEK Ha IIOCKOCTH.
buccektpuca yrnma M cepeqUHHBIH MNEPHNEHAUKYISIP K OTPe3Ky KakK TIEeOMETPUYECKHE MECTa TOYEK.
OnucaHHasi OKPY)KHOCTb TPEYrOJIbHUKA, €€ IEHTp. MeToa reOMETpUYEeCKHMX MECT TOYEK NpPU PEIICHHUU
reOMETPUUECKUX 3a7ad.

IocTpoeHusi ¢ MOMOIIbIO NUPKYJISA U JIUHEHKH

Hctopuueckue cBeaenusi. OOOCHOBaHMSA MPOCTEUIIMX MOCTPOCHUH, ITambl 3a/a4d Ha TOCTPOCHUS,
pellIeHHE 3a/1a4 Ha TOCTPOEHUE LIUPKYJIEM U JIMHEHUKOA.

8 KJIACC

YeTbIpéxyrobHUKHU

[TapannenorpamMmM, ero mpu3Haku M cBoiicTBa. lIpsMoyrombHuK, pomMO, KBaapaT, MX NPU3HAKUA U
cBoiictBa. Tpanernus. PaBHoOenpenHas tparenus, €€ CBOMCTBA W MpuU3HAKW. [IpsiMOyroibHas Tparenws.
CpenHsst TMHUS Tpaneyy.

Cpenusig nuHUs TpeyrojibHUKA. MeToll yIBOCHHsI MeIHaHbl TPEYrojJbHUKA. Teopema o nepeceyeHuun
MeIHMaH TPEYroJbHUKA.

Teopema @aneca, TeopemMa O MPONOPIMOHAIBHBIX OTpe3kax. Teopema Bapunbona s
IIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITono0ue

[TogoOue TpeyronbHUKOB, KodhduimeHT noxodus. [Ipusnaku nogodust TpeyronbHUKOB. [I[puMenenne
1o100us MPH PEIICHNH T€OMETPHUECKUX U TPAKTHUECKUX 3a1ad.

Ilnomann

[Tonarue o mmomaau. CBoiicTBa miomaneit reomerpuueckux ¢uryp. Ilpocreitmme Gopmyns s
IUIOLIAIU TPEYrojibHUKa, MapajierorpaMma, pomOa u tpaneuuu. [lnomaau nonodusix ¢uryp. OTHOLIEHHE
IJIOIIAIEH TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema [Tudaropa. Ilpumenenne Teopems [Tudaropa npu perieHun NpakKTHUECKUX 3a1ad.

DJIeMeHThI TPUTOHOMETPHH

CuHyc, KOCHMHYC, TAaHM€HC M KOTAaHI'€HC OCTpPOro yria MpsIMOYIOJIbHOTO TPEYrOJbHUKA.
Tpuronomerpuueckue ¢pynakuuu yriaoB B 30°, 45° u 60°. [IponmopuroHanbHbIE OTPE3KH B MPSIMOYTOIHBHOM
TPEYrOJIbHUKE.

Yribl ¥ 4eThIPEXYT0JIbHUKH, CBI3AHHBIE C OKPYKHOCTBHIO



BnucanHble U LIEHTpPAIbHBIE YIUIbI, YIOJI MEXKIY KacaTeJIbHOW M XOpAOW. YIUIBI MEXAYy XOpPAaMHU U
CEKyIIMMHU. BrmcaHHble M ONMCaHHBIE OKPYXXHOCTH TPEYrOJIbHUKA M YETBIPEXYroJbHUKH. CBOWCTBA U
IIPU3HAKKW BIIMCAHHOTO YETHIPEXYrojbHUKA. B3aummHOe pacmnosnoxkeHue AByX OKpykHocTe. Kacanue
oKpykHOCTel. O0Iure KacaTeJIbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIIACC

Pemenne TpeyroJibHMKOB

Cunyc, kocuHyc, TaHreHc yrioB or 0° go 180°. OCHOBHOE TpPUIOHOMETPUYECKOE TOXKIECTBO.
®opmynbl nipuBeAeHUs. PemeHne TpeyroibHUKOB. Teopema KOCHMHYCOB M TeOpeMa CUHYCOB. Permienue
IIPAKTUYECKUX 3a]a4 C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U TEOpPEMBI CUHYCOB. Pemienue 3anay
F€OMETPUYECKOUN ONTHKH.

Tpuronomerpudeckue GopMymbl A MIOMAAN TPEYTONBHHUKA, MapajuieiorpaMma, poMoa, Tpaneuu.
®opwmyna ['epona. @opmya MIOMAAN BBITYKIOTO YETHIPEXYTOJIbHUKA.

ITono0ue TpeyronbHUKOB

Xopasl M MOAOOHBIE TPEYrOJIbHUKHA B OKPYXHOCTH. TeopeMa O MPOU3BEACHUU OTPE3KOB XOP/,
TEOPEMBbI O IPOU3BEACHUU OTPE3KOB CEKYyIIMX, TeopeMa O KBajapare KacartenapHoi. IIpumeHneHue npu
peLIeHUH TeoMeTprIecKuX 3anad. Teopembl UeBbl 1 Menenas. [loHsiTue 0 roMOTeTHH.

MeToa KoOpaAUHAT

YpaBHeHHE TIPSIMON Ha TUIOCKOCTU. YTJIOBOW KOAI(D(PHUITMEHT U CBOOOTIHBIN YICH, UX TEOMETPUUECKHI
cMbIcl. [TapaienbHOCTh U NEPIIEHANKYISIPHOCTD NMPSIMBIX (4epe3 YriaoBoi Ko UIMeHT).

VYpaBHeHue OKpyKHOCTH. HaxokneHue mepecedeHuil OKpPY)KHOCTEH M MpPsIMBIX B KOOpJHUHATaX.
dopmyna paccTosHUS OT TOYKH A0 mpsiMoil. Ilmomane mapamienorpamMma B KOOpAWHATax, MOHSATHE 00
OpPUEHTHPOBAaHHOM Iuiomanu. I[IpumeHeHne MeTroga KOOpAMHAT B IPaKTUKO-OPHUEHTHPOBAHHBIX
reOMETPUUYECKUX 3a7auax.

BekTopsl

Bekropsr Ha mockoctH. CrioKeHHME M BBIUMTAHHE BEKTOPOB — TIpaBWja TPEYroJbHUKA U
napajieorpaMmma. YMHOXKEHUE BekTopa Ha uucio. Koopaumnatel BekTtopa. CiioKeHHME W BBIYMTAHUE
BEKTOPOB, YMHOKEHHE BEKTOPa Ha YUCIIO B KoopauHaTax. [IpuMeHeHre BEeKTOpoB B (pU3HKE, IICHTP Macc.

[Tonsite o Gasmce (Ha TwiockocTH). PaznokeHus BekTopoB 1o 0Oasucy. CKalsipHOE MPOU3BEICHHE
BEKTOPOB, T€OMETPHUECKUH CMBICI M BBIpaXEHHE B JEKAPTOBBIX KoopauHarax. JUcTpuOyTHBHOCTH
CKaJsIpHOTrO TmpowusBelneHusa. CKalsipHOE NPOM3BEACHUE W npoeuupoBaHue. [IpuMeHeHHe CKaIsIpHOro
IIPOU3BEACHUS BEKTOPOB JI1 HAaXOXACHUS UIMH M YIJoB. PeleHne reoMeTpuuyeckux 3ajad ¢ IMOMOILBIO
CKJIIPHOTO TIPOU3BEICHUS.

JJIMHA OKPYKHOCTH M ILUIOIIAb KPYyra

[IpaBunbHble MHOTOYronbHUKH. [InuHa oOKpyxkHOCTH. I'pamycHas W paauaHHas Mepa yria,
BBIUMCIIEHUE JUIMH Ayr okpykHocteil. [Tnomans kpyra, cekropa, cermenta. Vctopuueckue cBeneHHus 00
M3MEPEHUH JJIMHBI OKPYKHOCTH U IIJIOIIAIN KPYyTa.

JABHKeHHS MII0CKOCTH

HentpanpHas cummetpus. llenTpambHO-cumMerpuuHbie ¢urypsl. [loBopor. OceBasi cuMMeTpws.
@urypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOpOU ocu. [lapaiienbHsiii mepeHoc.

[Tonsitne nBwkeHHs M ero cBoicTBa. PaBenctBo ¢uryp. IlposiBaeHUsS cUMMETpUHM B TPHPOJE,
KHUBOIIMCH, CKYJIBNTYype, apxurekrype. Komnosuuuu asmwkeHuil (mpocreimue npumepsl). IIpumenenue B
F€OMETPUYECKHX 3a/1a4ax.

IVIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJabTaThl OCBOCHHS MPOrPaMMBbI 110 MATEMATHKE XAPAKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSBJICHUEM HHTEpeca K HPOLNUIOMY W HACTOAIIEMY POCCHHCKOM MAaTEMAaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHIKECHHSAM DPOCCHMCKUX MaTEMaTUKOB U POCCHUMCKOM MaTEMaTUYECKOM IIKOJBI, K
UCIOJIb30BAHUIO ATUX JOCTHXKEHUH B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:



TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEHN TpaKIaHWHA M PeaIM3alliy €ro Mpas, MPEICTaBICHHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHUH, MPOLEIYpP TPaKAaHCKOTO
obmiecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTIKEHUH HayKd, OCO3HAaHHEM BaXHOCTH MOPAIbHO-3TUYECKUX
MPUHIUIIOB B ICATEIBHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHMS:

YCTAaHOBKOW Ha AaKTHMBHOE Yyd4acTHe B PEIICHUM MPAKTHYECKUX 3aJad MaTeMaTH4eCKOi
HaAINpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTU MAaTEMaTHYECKOTo 0Opa30BaHMsI Ha MPOTSIKEHUH BCEH JKU3HU IS
yCIIENIHOM po(eCCHOHATBHON NeSTEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM HWHAMBHUAYAJIbHON TpaeKTopuu oOpa3oBaHUS U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

CMOCOOHOCTBIO K 3MOIMOHAJILHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTEeMaTHUYECKUX OOBEKTOB,
3aJ1a4, pelieHul, pacCyKAeHHI, yMEHHIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTEH HAYYHOT0 MO3HAHMA:

OpUEHTAle B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX INpeAcTaBlieHHIl 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YeNIOBEKa, MPUPOABI U OOINECTBA, TOHUMAHUEM MaTEeMaTH4YecKOW HayKH Kak
cdepbl YeIOBEUECKOM NeATeIbHOCTH, JTAnoB €€ pa3BUTUS M 3HAUMMOCTH JUIsl Pa3BUTHS LMBUIM3ALUH,
OBJIQ/ICHUEM S3BIKOM MAaTE€MaTHKH M MaTeMaTHYeCKOM KyJIbTypoil KaK CpEeJCTBOM IMO3HAHUS MHUPA,
OBJIaJICHHEM HaBbIKAMHU HCCIIEIOBATENbCKOM AEITEIbHOCTH;

6) ¢usnyeckoro BoOCNHUTAHMSA, (OPMHPOBAHHS KYJIbLTYPbl 3/A0POBbSI U 3MOIUOHAILHOIO
0J1aronoJryyms:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYeCKUE 3HAaHUS B HHTEpecax CBOEro 370pOBbs, BEICHUS
3I0pOBOro 00paza XU3HH (30pOBOE MUTaHKE, COATAaHCUPOBAHHBINA PEXUM 3aHITHIA U OTAbIXA, PETYJspHAs
¢u3nueckass akTHUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, NPU3HAHMEM CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa IPyroro 4eJIoBeKa;

7) 3K0JIOrM4ecKOro BOCIIUTAHMS

OpHUEHTAallMel Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHUM Ui perieHus 3ajad B 00JacTH COXPAaHHOCTH
OKpY>KaloIien cpe/ibl, INIAaHUPOBAHMSI TIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBHM ISl OKpYXKaromei
Cpelibl, 0CO3HaHHEM TTI00aIBLHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel UX pelIeHus;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M MPUPOIHON cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBUSAX HEONPENEIEHHOCTH, TMOBBIIICHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHYECKYI0 JIEATENIbHOCTh, B TOM YHCIIE YMEHUE YUYUTbCA Yy APYTUX JIIOJACH,
pHOOpEeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIUU U3 OMbITA APYTHUX;

HE00X0AUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HaHUI, (OPMYIHPOBATH WJCH, MOHATHUS, TUIOTE3BI 00
00BEKTaxX U SBIEHUSIX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JE€(PULNUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO0, BOCIPUHMMATh CTPECCOBYIO CUTYalMIO Kak
BBI30B, TPeOYIOIUII KOHTPMEp, KOPPEKTHUPOBATh MIPUHUMAEMbIE PEIICHUsI U NEHCTBHSA, POpPMYIUpOBaTH U
OLICHHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3yinbrare ocBoeHMs MpOrpamMMbl 0 MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOLIero oOpa3oBaHUs y
oOyuarorerocst OyayT c(hopMupoBaHbl MeTanpeaIMeTHbIe Pe3yJbTaThl, XapaKTEePU3YIOIIUECS OBJIAJICHUEM
YHHUBEPCAIbHBIMU NO3HABATEIBHBIMU JICHCTBUAMHU, YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU JEHCTBUAMU U
YHUBEPCAIbHBIMH PETYIATUBHBIMU JICHCTBUAMMU.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jornyeckue aecTBUSA:
BBISIBJIATE U xapaKTepmoBaTL CyH_[eCTBeHHBIG HpI/I3HaKI/I MATCMATHYCCKUX O6’beKTOB, HOHSITPII>'I,
OTHOIIEHUH MEXIy MOHATHUAMH, (OPMYIUPOBATH OMpPEACIICHUS MOHATUN, YCTaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJaccu(UKanyu, OCHOBaHUS sl 000OIIEHUS U CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJN3A;



BOCIPUHUMATh, (DOPMYIUPOBATH U MPEe0OPa30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHBIE,
€IMHUYHBIE, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJSITh MAT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpedHsi B (haKkTax, JaHHBIX,
HaAOJIOJICHUSAX U YTBEPKACHUSX, IIpeiaraTb KPUTEPHUH ISl BBISBIICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEUHIA;

JeNaTh  BBIBOJBI C  HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M  HHIYKTUBHBIX
YMO3aKIIOYEHU N, YMO3AKITIOUCHUH 110 aHAJIOTHH;

pa3buparh TOKa3aTeIhCTBA MATEMATUYECKUX YTBEPXKIEHUH (MPSIMBIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIFHO JTOKa3aTelNbCTBA MaTeMaTH4eCKUX (haKTOB, BBICTpAWBaTh apryMEHTAlUIO, HPUBOIUTH
MpPUMEPHl ¥ KOHTPIPUMEPBI, IPUMEHATH METOJ] MATEMATHYECKON MHAYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIE
paccyx1eHus;

BBIOMPATH CHIOCO0 perieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BBIOMPAThH
HauboJee MOAXOAAIIUHN C YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3soBble ucciienoBare/ibCKie 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUIT MHCTPYMEHT MO3HaHUA, (POPMYIHpPOBATh BOMPOCHI,
buKcHpyOIUe TPOTUBOpPEYHE, MPOOJIIEMy, CaMOCTOSATEIbHO yCTaHABIMBATH HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUMOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

MPOBOANWTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IUTAaHY OJKCIEPUMEHT, WCCICOBAHHE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSITENTLHO  (DOpPMYIUPOBAaTh OOOOIICHUST ¥ BBIBOJALI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUsI, HCCIIEJIOBAHMS, SKCIIEPUMEHTa, OICHUBATh JOCTOBEPHOCTH IIOJTYYEHHBIX PpE3yJIbTaToB,
BBIBOJOB 1 000O0ILEHNIA;

MIPOTHO3HPOBaTh BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKXKE BBIIBUraTh MPEANOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALNU, JAHHBIX, HEOOXOMUMBIX IJIS PEIICHUS
3a/1a4u;

BEIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIMIO PATHUYHBIX
BUJIOB U (POPM NpeCTaBICHUS;

BEIOMpaTh (GopMy TpeAcTaBIeHUs WH(GOPMAIMKM M WUTIOCTPUPOBATH pElIacMble 3aJadd CXEMaMu,
TuarpaMMaM¥, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

OILICHUBATh HANEKHOCTh MHOOPMAIMU MO KPUTEPHUSM, MPEAJIOKEHHBIM WIH CHOPMYTUPOBAHHBIM
CaMOCTOSITENIbHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBHS:

BOCIPUHUMATH U ()OPMYIIUPOBATH CYKJCHUS B COOTBETCTBUH C YCIOBUSMU U IEJISIMH OOIIEHUS, SICHO,
TOYHO, TPAaMOTHO BbIpa)kaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS I10
XOJy PeIIeHUs 3ajaui, KOMMEHTHPOBATh MOJTYyICHHBIA PEe3ybTaT;

B X0/ic OOCYXKIE€HHUs 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXKIaeMOM TEeMbI, TPOOJIEMBI, periacMoit
3aJla4¥, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOUCK PEIICHHUS, COTIOCTABISATh CBOM CYXKIICHUS C CYKICHUSIMU
JIPYTUX YYacTHHUKOB JUaliora, OOHApyXHBaThb pazIU4Me€ U CXOACTBO TMO3MIMHA, B KOPPEKTHOH (opme
(hopMyIMpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

NpEICTaBIsATh  pe3ydbTaThl  PELIEHUS  3aJadyd, OKCIEPUMEHTa, HCCIEeNOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4€TOM 3a/4ad TNpPE3eHTallMd U OCOOEHHOCTEH
ayJTUTOpUH;

MOHUMATh U WCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHANBUAYAIBHONW PabOTHI MPU PEIICHUU
yueOHBIX MaTeMaTUYeCKUX 3aJa4, IPUHUMATD LIE€Ib COBMECTHOM JIeATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIII0
COBMECTHOM paboTbl, pacrpenessaTh BHAbI padoT, IOTOBapUBATbCsS, OOCYXKIATh INPOLECC U Pe3yNbTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBAaTh B TPYMIIOBBIX (opMax padoThl (00CYkIEeHUS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» U
WHBIE); BBIMOJHITH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOM JCHCTBHS C IPYTUMU YICHAMHU KOMaHJBbI,
OIICHMBATh KAadeCTBO pe3yibTara W KayeCTBO CBOETO BKIaJa B OOMIMI pe3ylbTaT MO KPUTEPHSIM,
c(hOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasitTuBHbIe YHMBepcaJbHbIe y4eOHbIe AelicTBUS



Camoopranmu3anus:

BBISIBJISITH NMPOOJEMBbl JJIsl pElIeHHs B JKU3HEHHBIX U Y4YEOHBIX CHUTYyalUsX, OPUEHTUPOBATHCA B
Pa3IMYHBIX OAX01aX MPUHATHS pelIeHUH (MHANBUYyaJIbHOE, IPYIIIOBOE);

CaMOCTOSATENILHO COCTAaBJIATH IIJIaH, aJlTOPUTM pEIICHUs 3aja4yu (WU €ro 4acTh), BEIOMPATH CIIOCOO
pemieHrss ¢ Y4€TOM HMEIOIIUXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4€TOM HOBOM MH(pOpPMAIUH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

BJIaJIeTh CcHoco0aMu  CaMOIPOBEPKH, CAMOKOHTPOJS —Ipolecca U pe3yibTara  peleHHus
MaTeMaTHYeCKOH 3a7ja4i, CAMOMOTHBAINH U PEQIICKCHH,

MpeBUIIETh TPYAHOCTH, KOTOPblE MOT'YT BO3HUKHYTH IPU PELICHUH 33Ja4d, BHOCUTh KOPPEKTHUBHI B
ACATCIIbHOCTh Ha OCHOBEC HOBBIX 06CTOHTCHBCTB, HaﬁHCHHLIX OH_II/IGOK, BBIABJICHHBIX pr,[[HOCTQfI;

OLICHHMBAaTh COOTBETCTBHE pe3yJbTaTa AESITEIbHOCTH MOCTABICHHOW L€ U YCIOBUSM, OOBICHSITH
NPUYUHBI JOCTUKCHHUA WM HCOAOCTHIXKCHUSA LCJIIM, HAXOIUTh OH_II/I6Ky, AaBaTb OLICHKY HpI/IOGPCTéHHOMy
OTIBITY;

BBIPpAXKATh SMOLUH NPH HU3YUCHUU MATCMATHYCCKUX O6BCKTOB u d)aKTOB, AaBaTb 5MOIHWOHAJIbBHYIO
OLICHKY pEeIleHUS 3aauu.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kj1acce 00y4Jaromuicst MOTYYUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Pacnio3HaBaTh M3y4eHHbIE Te€OMETpUYECKHE (UTYPBI, ONpPENeNATh MX B3aMMHOE pacCIOIOKEHHE,
n300paxkaTh reoMeTpudecKue (GUTryphl, BBIIOIHATh YEPTEXKH MO YCIOBHUIO 3aAauu. M3MepsaTh NuHEWHbIE U
YTJIOBBIC BCJIMYUHBI. Pemate 3aa41 Ha BBIYHUCJIICHUC NJIMH OTPC3KOB U BCIIMYWH YIJIOB.

JlenaTe TPUKUAKY W OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peEalbHOW KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl STUX 0OBEKTOB IO MOPSIKY BETUYUHBI.

Crtpouts 4epTekU K T€OMETPUUECKUM 3a/1adaM.

Ilonb30BaTbest IpU3HAKAMM PAaBEHCTBA TPEYTOJIBHUKOB, HCIOJb30BaTh IIPU3HAKK U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTH JTIOTHUUECKHUE PACCYKICHHS C UCTIOJIB30BAHIUEM IT'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs MpU3HAKAMM PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIHAHBI,
IIPOBEACHHON K TUIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a/1a4.

OmnpenensTh MapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOphle 00pa3yeT ¢ HUMHU CeKymias.
OnpenensaTe MapauieNnbHOCTh MPSIMBIX C MOMOILBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOW MpPSIMOW 10
TOYEK APYrou mpsiMoHu.

Pemats 3amaun Ha kiieT4aroit Oymare.

[IpoBOANTH BBHIYMCIEHUS M HAXOJUTh YMCIIOBbIE W OYKBEHHbIE 3HAUEHHUS YIJIOB B T€OMETPHUUYECKUX
3aa4ax C MHCIIOJIb30BAHUCM CYMMBI YIJIOB TPCYTOJbHUKOB W MHOI'OYI'OJIbHUKOB, CBOMICTB YTJIOB,
00pa30BaHHbBIX MPU MEPECEUEHUH ABYX MapajuIeIbHBIX MPSIMBIX ceKyllel. Pemars npakTuyeckue 3agaun Ha
HaxO0JICHUE YTJIOB.

Brnagers monsituem reomerpuueckoro Mecta Touek (I'MT). Omnpenmensars OucCCEeKTpucCy yria u
CEepPEeIMHHBIA TEPHEHAUKYISAP K OTPE3Ky KaKk reoMeTpuueckue mecta Todek. [loiap30BaThCcsi MOHATHEM
reomerpuyeckoro mecra Touek (I'MT) npu mokazaTenbcTBE TEOMETPUUCCKUX YTBEPXKICHUNA U TIPU PEIICHUN
3a/1a4.

dopMyaMpoBaTh OMPENENICHUS OKPY)KHOCTH M Kpyra, XOpIbl U AHaMeTpa OKPYKHOCTH, YBEPEHHO
BJIaACTh UX CcBOMCTBaMHU. YMETH AOKa3bIBATh U IPUMCHSATL 3TU CBOMCTBA npu pCICHUMA 3a/1a4.

Bnagers moHSATHEM OMNMCAaHHONW OKOJO TPEYTOJbHHKA OKPYKHOCTH, YMETh HaXOIUTh €€ IeHT.
JloKa3bIBaTh M MCIIOJIb30BaTh (PaKThl O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOM
TOYKE, U O TOM, YTO CEPEIUHHBIC MEPHEHAUKYISPbl K CTOPOHAM TPEYroJIbHUKA IMEPECeKaloTCss B OJHOMN
TOYKE.

Bnagetrs moHsTHEM KacaTeNbHOM K OKPYKHOCTH, IMOJIb30BAThCSI TEOPEMOM O MepHEeHAUKYIIPHOCTU
KacaTeJIbHOW M pajnyca, IpOBEAEHHOTO K TOUKE KacaHusl. [[oka3bIBaTh paBEHCTBO OTPE3KOB KaCaTEIbHBIX K
OKPY>KHOCTH, IPOBEIEHHBIX U3 OJIHOM TOUYKH, U IPUMEHSTH 3TO B PEIICHUU T€OMETPUUYECKUX 3a/1ay.

Jloka3pIBaTh U MPUMEHSTH NMPOCTEUIINE TE€OMETPHUUECKHE HEPABEHCTBA, MOHUMATh UX MPAKTUYECKUIN
CMBICJI.



HpOBOIII/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMOCTPOCHUS C TOMOIIBIO MUPKYJIA U JIMHEHWKU.

K kon1y o0y4yenus B 8 kiiacce 00yyaromuics MOTYUYUT CIEAYIOIINE PEIMETHBIC PE3YIbTaThI:

Pacrio3naBaTh OCHOBHBIE BBl YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BAThCS UX CBONCTBAMU
IpH PEIICHUH TEOMETPUYECKUX 3anad. Pa3nuyaTh NpHU3HAKUW W CBOWCTBA MapajuieiorpaMma, pomba u
MPSIMOYTOJIBHHKA, I0KA3bIBAaTh UX U YBEPEHHO MPUMEHSTH MPH PELICHUH F€OMETPUYECKUX 3a7au.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUsI MEAMAH TPEYTOJIbHUKA (LIEHTpa MaccC) B PELICHUM 3a/a4.

Bnagers moHsTHEM cpeAaHEW JIMHUM TPEYrojbHUKAa W Tpaleluu, MPUMEHSATh HX CBOICTBa INpuU
pelieHnn reomeTrpudeckux 3anad. McnompzoBate Teopemy daneca u TeopeMy O IpONOPLHOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUs TPAKTUUYECKUX 3a/1a4.

Pacrio3naBaTh LEHTPaTbHO-CUMMETPUYHBIE (DUTYpPHI M HCIIONB30BaTh MX CBOMCTBA NpPU PEIICHUU
3ajad.

Brnagers TOHATHSIMH TOAOOWS TPEYrONbHUKOB, KOd(p(dUIMEHTa MOA00Us, COOTBETCTBEHHBIX
AJIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. MIMEeTh mpecTaBieHne o nmpeodpa3oBaHUU TOI00MS M O TIOJOOHBIX
¢urypax. [lomb3oBarTbcsi MpU3HAKAMHU TIOJIOOUS TPEYrOJLHUKOB MPH PEIICHHHW TCOMETPHUUYECKHX 3a/ad.
Jloka3piBaTh U MNPUMEHATH OTHOUICHHS MPOMOPLUOHAIBHOCTH B MPSAMOYTOJBHBIX TPEYroJbHUKAX.
[TpumensITh MOAO0HE B MPAKTUYECKUX 3a/1a4ax.

BreiBoauTh U Hcnonb3oBaTh npocreinme GopMyIibl IS IUIOIMAAN TPEYrojdbHUKa, MapaienorpaMmma,
pomba u Tpamenuud. BpraucnaTh (pa3NIUYHBIME CIIOCOOAMH) IUIOIMIATh TPEYTOJIbHUKA U  TUIOIIAIU
MHOTOYTOJBHBIX (GUTYp (MONB3YACh, TAE HEOOXOAMMO, KalbKYyJIATOpPOM). 3HATh OTHOIICHHWE IUIOMIAICH
Mo00HBIX (DUTYp U MPUMEHSATh NPU pelIeHUH 3ajad. [[pUMeHATh MONydYeHHBIE YMEHUS B MPAKTHUECKUX
3ajayax.

[Tons3oBatbes Teopemoit [Iugaropa i perieHus: reoMeTpUIecKUX U NpakTUdeckux 3ajgad. CTpouTh
MaTEeMaTHYeCKyl0 MOJENIb B MPAaKTHYECKUX 3aJadyax, CaMOCTOSITENIbHO JeNlaTh YepTéX U HaXOIUTh
COOTBETCTBYIOINE JAJINHBI.

Bnagerp moHsATHEM BINHMCAHHOTO W LIEHTPAJIBHOTO yIja, Yrila MEXAy KacaTelbHOM U XOpHAOoH,
ONMCAHHOW M BIIMCAHHON OKPY>KHOCTH TPEYTOJIBHMKA U YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOWCTBA IIPU
pEIlIeHNH 3aa4.

[IpuMeHATh MOJy4YEHHBbIE 3HAHUA HAa MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJENH Uil 3ajad
peabHOM JKU3HU U MTPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS C MPUMEHEHUEM MOJ00US U TPUTOHOMETPUU
(OB3YSICh, T/Ie HEOOXOIUMO, KATBKYIISITOPOM).

K koHIty 00y4enus B 9 kjacce o0ydyaromuncs MOIYYUT CIEAYIOMINE PeAMETHbIC pe3yJIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (DYHKLIUU OCTPHIX YIJIOB, YMETh HAXOJUTh C UX MOMOIIBIO Pa3INYHbIE
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYrOJbHUKA («PELIEHUE MPSIMOYTOJIBHBIX TPEyrobHUKOB»). Haxomuts (c
MOMOIIBIO KaJIbKYJIATOPA) ATUHBI U YIJIbI 1711 HETAOIMYHBIX 3HAYEHUI.

ITons30BaThCsa (bOpMy.HaMI/I MNpUBCACHUA W OCHOBHBIM TPUTOHOMCTPUUCCKHUM TOXIACCTBOM IS
HAXO0XJICHUS COOTHOIIEHUH MEXTy TPUTOHOMETPUUECKUMHU BETMUUHAMU.

I[OK@BLIB&TB TCOPEMY CHUHYCOB U TCOPEMY KOCHHYCOB, NPUMCHATL UX IJIA HAXOXICHUSA PA3JINIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), PU PEILIEHUU TeOMeTpUYecKux 3aaad. [IpumeHsTs
IIOJIYYEHHBIE 3HAHN [IPY PELICHUN IIPAKTUIECKUX 3a1ad.

[IpuMeHsTh TPUTOHOMETPHIO B 3ajJadyax Ha HaxOXKJICHHE IUIOLAAHW, BBIBOJUTH U BIAJETh
TPUTOHOMETPHUYECKUMH (popMyTaMH JJIsl TUIOLIAAM TPEYrojbHHKA, MapajuielorpaMma, pomoa, Tpamemuu,
BBIBOJIUTH U MPUMEHATH hopmyiy ['epoHa u popmyny AJis MIOLIaAN BBITYKIOTO YEeTHIPEXYTOJIbHUKA.

Hwmets IpeaACTaBJICHHUC O TOMOTCTUH, IPUMCHSATDH B IPAKTUYCCKUX CUTYyaAIlIUAX.

Hcnonb3oBats Teopembl UeBbl 1 MeHenas npu pelieHuu 3aad.

Hcnonb30BaTh TEOPEMBbl O BIMCAHHBIX YIJaX, yrilax MEXKIy XOpAaMu (CEeKyIIUMH) U yIiie MEXIy
KacaTelbHOW W XOpAON NpU pEHIeHWH IeoMeTpuuYecKux 3anad. JlokasplBaTb M MPUMEHSATH TEOPEMBI O
MIPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUH OTPE3KOB CEKYINX, O KBAAPATE KacaTeIbHOM.

Bnagers moHsTHEM KOOpAWMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM IMPSIMOW Ha IIOCKOCTH.
Brnanets moHsATHSAME YTI0BOTO K03 PHiimeHTa u cBOOOIHOTO UiIeHa, TOHUMATh UX T€OMETPHUUECKHI CMBICT
M CBs3b YIJIOBOrO Kod(pduilmeHTa ¢ BO3pacTaHUEM M YOBIBAaHHEM JIMHCHHOW (DYHKIIMU. YMETh pemniaTh
METOJIOM KOOpAMHAT 3aJlayd, CBS3aHHBbIE C MAPaJUIEIBHOCTBIO M TMEPHEHAMKYISIPHOCTHIO MPSIMBIX,
NEPCCCUCHUCM IPAMBIX, HAXOXKICHUCM TOYCK IICPECCUCHMU .



BpIBOAUTE U BIAAETh YPAaBHEHUEM OKPYKHOCTH. MCIoOnap30BaTh METO KOOPAMHAT ISl HAXOXKICHHUS
MepEeCeYCHN OKPYKHOCTEH U TpsAMbIX. Biamers GpopmynamMu paccTOSHUAST OT TOYKH 10 MPSIMOM, TIJIOMIATN
napajjiesiorpaMMa B KOOpJAWHATaX, HMMETh MOHATHE 00 OpHEHTHUPOBAaHHOM TuIomaau. Ilomb3oBaThes
METOJIOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTH €ro MPHU PEIICHUU T€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.
IIpuMeHATH METOJ KOOPAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a1a4ax.

Brnaznets nonsiTueM BeKTOpa. YMeETh CKIAAbIBaTh U BBIYUTATh BEKTOPbI, YMHOKATh Ha YUCIIO, BIAJIETh
[IpaBUJIaMU TPEYrOJbHUKA M IapajuleorpaMMa. BilageTp NpakTUYECKUMM HMHTEPIPETAlUsSIMU BEKTOPOB.
VYBepeHHO TONb30BaThCA KOOpPAMHATAMU BEKTOpa. Braners ClOXKEHHEM U BbIYUTAHHEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YMCIIO B KOOPAMHATAX.

Nwmets npencraBienue o 6asuce (Ha TIOCKOCTH). PackimaasiBaTh BEKTOPHI 10 0a3ucy. PackmanpiBath
BCKTOPLI CHUJI C TIOMOIIBIO MPOCHHUPOBAHUSA U TPUT'OHOMETPHUICCKUX COOTHOIICHHH. HpI/IMeH}ITL MOJIYYCHHBIC
3HAHUA B MPOCTEHIINX GUZUYECKUX 3a/1a4ax.

BJIB.I[GTI: MOHATUCM CKAJIAPHOTO NPOU3IBCACHHA BCKTOPOB, IOHUMATL €ro FGOMGTpH‘-ICCKPIﬁ CMBICII U
YBEPEHHO TMOJb30BaThCsl €r0 BBIPAXKEHHEM B JIEKApTOBBIX KOOpIMHATaX. 3HATh JUCTPUOYTUBHOCTH
CKaJSIPHOTO TPOM3BEICHUS M €ro CBsA3b C MpoenupoBaHWeM. [IpHUMEHSTH CKansipHOE MPOU3BEICHHE
BEKTOPOB [UIsl HAXOXKIEHUS JJIMH U YIIoB. Pemiate reoMerpuyeckue 3aladdl C MOMOILIBI0 CKAJISIPHOTO
npousBeieHus. Vcnonp30BaTh CKaldspHOE NPOU3BEICHHE BEKTOPOB B aIreOpanvecknx u (HU3HUECKUX
3ajayax.

Biagers NOHATUAMHU IPABUIBHOTO MHOTOYIOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI YT OKPYKHOCTH
Y paIMaHHON MEpHI yIJia, BEIYUCIATh MIIOMAAb Kpyra u ero yacteil. [lonnmate cmbich uncia wt. [IpuMeHsTh
MOJIYYCHHBIC YMCHUS IPU PCUHICHUHN MNMPAKTHYCCKUX 3adad. 3HaTH HUCTOPUUCCKHUEC CBCACHUA 06 HU3MCPCHUU
JUTMHBI OKPY>KHOCTH U TUIOIIaIU KpyTa.

HNwmets OpeaACTaBJICHHUEC O HpCOGpaSOBaHI/II/I IINIOCKOCTH, O OBHXKCHHAX. HaXO,Z[I/ITB OCH, LCHTPLI
CUMMeETpuH (GUryp, UEHTPHI MOBOPOTA, HAXOIUTH KOMIIO3ULIUK TpocTeimux npeoOpazoBanuil. [IpumeHsTs
ABHUKCHUSA TNIOCKOCTHU MPU PCIICHHUU I'COMCTPHUYCCKUX 3a1a4.

[IpyuMeHsTHh MOJIyYeHHblE 3HAHMUS HA TMPAKTUKE — CTPOUTh MaTeMaTH4ecKhue MOJAENH JUIs 3aaady
peaHbHOﬁ JKU3HU W T[IPOBOAUTH COOTBCTCTBYIOHIMEC BBIYUCIICHHA C MNPHUMCHCHUCM HOZ[06I/I$I u
TPUTOHOMETPUIECKUX QYHKIUHN (TTOJIB3YSCH, TJIe HEOOXOAMMO, KAIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoinyecTBo yacos
Ne /m HaumenoBaHue pa3jie/ioB U TeM NPOTrPaMMBbI Bcero KonTposbHbie JIEKTPOHHbIE (HPPOBHIC)
o0pa3oBaTe/bHbIE PeCypChl
padoTsI
Hauana reomerpuu. [Ipocreiiine reoMeTprudeckme
1 ¢urypsl u ux cBoicTBa. MiaMepeHue reoMeTpu4IecKux 28 1
BEJIMYUH
2 TpeyroabHuKH 19 1
3 [TapannensHocTh. CymMMa yIJIOB MHOTOYTOJIBHUKA 15 1
4 [IpssMoyrosibHBIE TPEYTOJIbHUKHU 7 0
5 ['eomeTpuyeckrie HEpaBEeHCTBA 5 1
6 OKpyXHOCTb. ['eOMeTpUUeCKrE MECTA TOYEK. 18 1
[TocTpoenus ¢ MOMOINIBIO HUPKYJIS U JIMHEHKU
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMs 3HAHUIA 10 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

8 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Nen/m HaumeHoBaHMe pa3/ieJioB ¥ TeM NPOrPaMMbI Beero Konrpoabueie  IIpakruueckue f)lgld)g?oo:al::;bnme
padoTsbI padoThI pecypes
1 YeThIpEXYroJIbHUKU 22 1
2 [Tonobue 16 1
3 ITmomane 16 1
4 Teopema [Tudaropa u Havama TPUrOHOMETPUH 18 1
5 VYTIiIbl U 4ETBIPEXYTOIBHUKHU, CB3aHHBIE C OKPY>KHOCTBIO 20 1
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUM 10 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoanuecTBo yacoB
No ni/nt HanMeHoBaHMe pa3ie/ioB U TeM KoHTpobHbIe DJIeKTpOHHbIe (LM (ppPOBbIE)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI
1 Pemenue TpeyroibHUKOB 22 1
2 [TogoGue TpeyroJbHUKOB 12 1
3 MeTtoa KoOpIUHAT 10 1
4 Bektopsl 20 1
5 JmuHa OKpy)XHOCTH U IUIOIIAJL Kpyra 16 1
6 JIBMKEHUS TIIIOCKOCTH 10
7 [ToBTOpeHwue, 0606H_ICHIEC, 12 1
cucTeMaru3anus 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6
IHOYPOYHOE IINTAHUPOBAHHUE
7 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
e Tema ypoxa Beero KonTpoabubie IIpakTuueckue :)Igl()l;[;?)l;:fe STBHBIE
padoThI padoTsI pecype
1 Hctopust BOBHUKHOBEHUS U PA3BUTHS TEOMETPUU 1
2 Hauanbnbie monsTusa reomerpun. Touka, npsimasi, OTPE30K, JIyd 1
3 HauansHbie nousaTus reomerpun. Touka, npsimMasi, OTpE30K, JIyd 1
4 [TonsTHe 06 akcuome, Teopeme, J0Ka3aTeIbCTBE, ONPEICICHUH, CBOUCTBE, 1
MIPU3HAKE
5 B3anmHoe pacnosiokeHre Touek Ha npsamoil. Miamepenue qimHbl oTpeska, 1
paccTosiHuE MEXY TOUKaMHU
6 B3anMHOe pacnosnokeHue To4eK Ha npsiMoi. M3MepeHune JuIMHbl OTpe3Ka, 1
pacCTOsTHUE MEXY TOUKaMU
7 B3anmHoe pacnosiokeHre Touek Ha npsamoil. Miamepenue qimHbl oTpeska, 1
paccTosiHuE MEXY TOUKaMHU
8 ITonynnockocTs ¥ yroii. Bunsl yrios. MI3sMepenue BeIU4uH yIioB 1
9 [TonymnockocTs 1 yroi. Buasl yrios. Mi3mepenue BeIM4MH yrioB 1




10

[TonymnockocTs u yros. Buasl yrios. Mi3mepenue BeIM4YMH yrioB

BepTukanbHbie U cMexkHbIE yTibl. [lapaniensHblie U NEpHeHIuKyIIpHbIe

11 1
psiMbIe

12 BeprukanbHbie n cMexHbIe yriibl. [lapannensHble U eprneHIuKyIspHbIe 1
psiMbIe

13 Beprukanbabie U cMexHbIe yuibl. [lapaienbHbie U neprneHIuKyIsipHbIe 1
psIMbIE

14 Beprukanbhble u cMexHbIe yriibl. [lapannensHble U eprneHIuKyIspHbIe 1
MpsiMbIe

15 BeprukanbHbie U cMexHbIe yruibl. [lapaenbHbie U neprneHIuKyIsipHbIe 1
psIMbIE

16 buccekrpuca yrna 1

17 buccekrpuca yrna 1

18 buccekrpuca yria 1

19 Jlomanas. Bussl tomasbiX. /[uHa moMaHOM 1

20 Jlomanas. Bujsl tomasbiX. /[uHa moMaHOM 1

21 MHuoroyronasHuku. [Iepumerp MHOrOyronsHuka. [IoHATHE O BBIYKIIBIX U 1
HEBBIITYKJIBIX MHOT'OYTOJIbHUKaX

2 MuoroyronsHuku. [lepumerp MHOTOyTONBHUKA. [IOHSATHE O BBHIMYKIIBIX U 1
HEBBITYKJIBIX MHOTOYTOJIbHUKaX

23 MuoroyronsHuku. [lepumerp MHOTOyTONBHUKA. [IOHSATHE O BBHIMYKIIBIX U 1
HEBBITYKJIBIX MHOTOYTOJIbHUKaX

24 MHuoroyronasHuku. [Iepumerp MHOrOyronbHuka. [IoHATHE O BBITYKIIBIX U 1
HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

75 MuoroyronsHuku. [lepumerp MHOTOyTONBHUKA. [IOHSATHE O BBIMYKIIBIX U 1
HEBBITYKJIBIX MHOTOYTOJIbHUKaX

26 HNHCTpyMEHTBI 11 U3BMEPEHUN U TOCTPOCHUN 1

27 HNHCTpyMEHTBI 11 U3BMEPEHUN U TOCTPOEHUN 1
Konrponsnas padora no reme "Hauana reomerpun. [Ipocreiimme

28 reoMeTpuyeckue GUrypsl U ux cBoiicTBa. M3MepeHue reoMmeTpuaeckix 1
uryp"

29 Menunana, OMCCEKTpHUCa M BBICOTA TPEYTOJIbHUKA 1

30 Menunana, OMCCEKTpHUCa M BBICOTA TPEYTOJIbHUKA 1




31

PaBeHCTBO TpeyroibHUKOB

1
32 [TepBbIii 1 BTOPOI MPU3HAKKA PABEHCTBA TPEYTOJIHbHUKOB 1
33 IIepBbIil 1 BTOPOM IPU3HAKH PABEHCTBA TPEYTOJbHUKOB 1
34 IIepBbIil 1 BTOPOM IPU3HAKH PABEHCTBA TPEYTOJbHUKOB 1
35 IIepBbIil M BTOPOM IPU3HAKU PABEHCTBA TPEYTOJbHUKOB 1
36 IlepBbIil M BTOPOM IPU3HAKH PABEHCTBA TPEYTOJbHUKOB 1
37 PaBHOOe1peHHbIE TPEYTOJILHUKU M UX CBOIMCTBA 1
38 PaBHOOEIpeHHbIE TPEYTOJILHUKU M UX CBOIMCTBA 1
39 PaBHOOEIpEHHBIC TPEYTOTBPHUKHA U UX CBOMCTBA 1
40 [TpusHak paBHOOEIPEHHOTO TPEYTOJbLHUKA 1
41 [Tpusnak paBHOOEIPEHHOTO TPEYTOJbLHUKA 1
42 TpeTunii npu3HaK paBEeHCTBA TPEYTOJIbHUKOB 1
43 TpeTnii npu3HaK paBeHCTBA TPEYTOJILHUKOB 1
44 TpeTnii npu3HaK paBEeHCTBA TPEYTOJIbHUKOB 1
45 @urypsl ¢ oceBoil cummeTpuei. IIpumepsl CHMMETpUU B OKPYKaIOIIEM 1

MHUpe
46 ®urypsl ¢ oceBor cumMeTpueil. [IpuMepbl CHMMETPHUH B OKPYXKAIOIIEM 1
MHUpe

47 KonTponpHas padbota no Teme "TpeyronbHuku" 1
48 [TapannenpHOCTh NPSIMBIX 1
49 CBoiicTBa ¥ MPU3HAKH MMAPAUIEIbHBIX MPAMBIX 1
50 CBoiicTBa ¥ MpU3HAKU MMAPAUIEIBbHBIX MPAMBIX 1
51 CBolicTBa M NPU3HAKU MMAPATUIEIBHBIX MPSAMBIX 1
52 CBoiicTBa M MPU3HAKU MMAPAJUIEIBHBIX MPSIMBIX 1
53 CBoiicTBa M NPU3HAKU MMAPAJUIEIBHBIX MPSAMBIX 1
54 CBoiicTBa M MPU3HAKU MMAPATUIEIBHBIX MPSAMBIX 1
55 CyMMa yrioB TpeyrojibHUKa 1
56 CyMMa yrioB TpeyrojibHUKa 1
57 Bremnue yrisl TpeyrojabHUKa 1
58 BremHue yrisl TpeyrojabHUKa 1
59 CyMMa BHYTPEHHHUX YIJIOB MHOTOYT'OJIbHUKA U CyMMa BHEIITHUX YTJIOB 1

BBIITYKJIOT'O MHOI'OYT'OJIbHHUKA




CymMa BHYTPEHHHX yIJIOB MHOTOYTOJIbHUKA U CyMMa BHEIIHHUX YTJIOB

60 BBIIYKJIOTO MHOT'OYTOJIbHUKA !

61 CymMa BHYTPEHHMX YIJIOB MHOTOYI'OJIbHUKA U CyMMa BHEIIHUX YIJIOB 1
BBIITYKJIOT'O MHOTOYTOJIbHUKA

62 KonTpoabHas pa6"0Ta no teme "[lapannensHocts. CymMMa yriioB 1
MHOT'OYTOJIbHUKA

63 [Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB 1

64 [Ipu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYTOJbHUKOB 1

65 [TeprieHaAMKYISIp U HAKJIOHHAA 1

66 CBOMCTBO MeMaHbI IPSMOYTOJIBLHOTO TPEYTOJIbHUKA, TPOBEAEHHON K 1
TUIIOTEHY3€E

67 CBoiCTBO MeMaHbl IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€

68 CBoiCTBO MeMaHbl IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, IPOBEAEHHOM K 1
TUIIOTEHY3€

69 [IpssMOyTOIBHBIN TPEYTrOJIBHUK € YTJIOM B 30 rpamgycoB 1

70 [IpssMOyTOIBHBIN TPEYTOJIBHUK € YTJIOM B 30 TrpaagycoB 1

71 COOTHOIIICHUS] MEXY CTOPOHAMH U yIIaMH TPEYroJIbHUKA 1

72 COOTHOIICHUS] MEXY CTOPOHAMH U yIIaMH TPEYroJIbHUKA 1

73 HepaBeHcTBo TpeyroibHuka. HepaBeHCTBO O IJIMHE JIOMaHOM 1

74 HepasenctBo ME3KIy NEPICHMKYILIPOM H HaKJIOHHOH. PaccrostHue ot 1
TOYKHU J0 NPSAMOH

75 'I‘<0HTp0J'IBHa${ pabota o remam "[IpsAMOyTOIBHBIE TPEYTOIBHUKH'", 1

I'eomeTpuueckue HepaBeHcTBA"

76 OKpy’>KHOCTb, XOP/bI U TUAMETPHI, UX CBOKWCTBA 1

77 OKpy>KHOCTb, XOP/bI U TUAMETPBI, UX CBOKWCTBA 1

73 B3aumHoe pacronoxeHue OKpyKHOCTH U npsiMoii. KacarenpHas u |
ceKyllasi K OKpy>KHOCTH

79 B3aumHoe pacnonoxeHue oKpyKHOCTH U npsiMoii. KacarenpHas u 1
ceKyllasi K OKpy>KHOCTH

20 B3anmHoe pacnosniokeHne oKpy>XKHOCTH U nipsimoit. KacarenbHas u 1
CEeKyIllasi K OKPYKHOCTHU

81 OKpy>XHOCTb, BIIHICAaHHAs B yTOJI 1




82

OKpy>KHOCTb, BIIUCAHHAS B YIOJI

[TonsiTre o reomeTpuueckoM Mecte Touek. [Ipumepsl reoMeTpuyecKux

83
MECT TOYEK Ha IUIOCKOCTH

24 [TonsiTue o reomeTpuueckoM Mecte Touek. [Ipumepsl reoMeTpuyecKux
MECT TOYEK Ha IUIOCKOCTH

85 OnucaHHast OKPYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

86 OnucaHHast OKPYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

R7 MeTo TeOMETPUIECKUX MECT TOUYEK MPU PEIICHUN Te€OMETPUIECKIX
3amaqy

23 MeTo reoMeTpuYecKuX MECT TOUYEK MPU PEeIICHUH T€OMETPUUECKIX
3aja4

29 MeTo TeOMETPUIECKIX MECT TOYEK MPU PEIICHUN Te€OMETPUICCKIX
3ama4y

90 MeTo TeOMETPUIECKIX MECT TOYEK MPU PEIICHUN Te€OMETPUIECKIX
3ama4y

91 O060cHOBaHMS IPOCTEUIITUX MTOCTPOCHHM, ITAITBI 33]]a4H Ha TIOCTPOCHHSI,
pelIeHue 3a1a4 Ha IOCTPOCHUE LIMPKYJIEM U JIMHEHNKOU

9 O60ocHOBaHUSI MPOCTEHUIITNX MTOCTPOCHHUIA, ITAIBI 33141 HA TIOCTPOCHHUS,
pelIeHne 3a/1a4 Ha MMOCTPOEHUE LIUPKYJIEM U JIMHEHKOM

93 KontponbHas padota o teme "OkpykHOCTh. [ eoMeTpruyecKkrue Mecta
Touek. [locTpoeHus ¢ MOMOLIbI0 HUPKYJIS U IMHEHKH"

94 [ToBTOpeHue u 060061meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U
MEXy pa3IMyHbIMU TEMaMH Kypca

95 [ToBTOpeHue u 060061meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U
MEXy pa3InyHbIMU TEMaMH Kypca

96 [ToBTOpenue u o6obmenne. Pemenue 3amay, WITIOCTPUPYIOIINX CBSI3U
MEXIY pa3InYHBIMU TEMaMH Kypca

97 [ToBTOpeHue u 06001meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U
MEXy pa3InyHbIMU TEMaMH Kypca

08 [ToBTOpenue u 06o61meHue. Pemenue 3aaa4, WITIOCTPUPYIOIINX CBSI3U
MEXIY pa3IndYHBIMU TEMaMH Kypca

99 [ToBTOpeHue u 060061meHue. Pemenue 3aaa4, WITIOCTPUPYIOIINX CBSI3U
MEXy pa3InyHbIMU TEMaMH Kypca

100 [ToBTOpenue u 06o61menHue. Pemenue 3aaa4, WIITIOCTPUPYIOIINX CBSI3U




MEXy pa3InyHbIMU TEMaMH Kypca
101 [ToBTOpenue u o6obmenHne. Pemenune 3amay, WITIOCTPUPYIOIINX CBSI3U 1
MEXy Pa3IMYHBIMH TEMaMHU Kypca
102 Nrorosas koHTpoabHAs paboTa 1 1
103 [ToBTOpenue u o6obmenne. Pemenune 3amay, WITIOCTPUPYIOIINX CBSI3U 1
MEXy Pa3IMYHbIMH TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103 6 0
8 KVIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne  Tema ypoka Beero Kontpoabubie IlpakTnueckue gg[(};l;zf;:;ee LHBIE
padoThI padoThI pecypes

1 [Tapannenorpamm, €ero MpyU3HaKu U CBOKMCTBA 1
2 [Tapannenorpamm, ero MprU3HaKu U CBOKMCTBA 1
3 [Tapajyurenorpamm, €ro NIpu3HAKU U CBOMCTBA 1
4 [Tapayurenorpamm, €ro Npu3HAKU U CBOMCTBA 1
5 [Tapayurenorpamm, €ro Npu3HAKU U CBOMCTBA 1
6 [TpsiMOYyTOIBHUK, pOMO, KBaJpaT, X MPU3HAKH U CBOMCTBA 1
7 [TpsiMOyTOIBHUK, pOMO, KBaJpaT, X MPU3HAKH U CBOWCTBA 1
8 [TpsiMOyTOIBHUK, pOMO, KBaJpaT, X MPU3HAKH U CBOMCTBA 1
9 [IpssMoyronpHUK, poMO, KBaApaT, UX MPU3HAKA U CBOWCTBA 1
10 CpenHsisi TMHUS TPEYroJIbHUKA 1
11 CpenHsisi TMHUS TPEYroJIbHUKA 1
12 Tpanemnus. PaBHOOegpeHHast Tpanenus, €€ CBOMCTBA U MTPU3HAKU 1
13 Tpanemnus. PaBHOOeApeHHAst Tpanenus, €€ CBOMCTBA U MTPU3HAKU 1
14 [IpssMoyronbpHas Tpanenus 1
15 CpenHsist TMHUS Tpaneuuu 1
16 Teopema Paneca 1
17 Teopema Paneca 1
18 Teopema 0 IpONMOPIHMOHAIBHBIX OTPE3Kax 1
19 Teopema 0 IpONOPIMOHAIBHBIX OTPE3Kax 1
20 [lenTp macc TpeyroiabHUKa 1




21 [{eHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1
22 Kontponbaas padota mo teme "UeTbIpEXyroibHUKN" 1
23 [Tomo0ue TpeyroibHUKOB, KOA(PGHUIMEHT MoA00Us 1
24 [Tomo0ue TpeyroibHUKOB, KOA(PHHUIMEHT MoA00Us 1
25 [Tpu3Haku mMo100us TPEYTOIbHUKOB 1
26 [Tpu3Haku mMo100us TPEYTOIbHUKOB 1
27 [Tpu3Haku mo100us TPEYTOIbHUKOB 1
28 [Tpu3Haku mo100us TPEYTOIbHUKOB 1
29 [TpusHaku mogo0ust TPEYroJIbHUKOB 1
30 [TpusHaku mogo0ust TPEYTrOJIbHUKOB 1
31 [IpuMeHeHnne moao0ust Mpy PEIICHUH MPAKTHYECKUX 3a71a9 1
32 [IpumeHnenne moao0ust MpY PEIICHUH MPAKTHYECKUX 3a71a9 1
33 [IpuMeHnenne mogo0Oust Mpy PEIICHUH MPAKTHYECKUX 3a71a9 1
34 [Ipumenenne moao0Oust Mpy PEIICHUH MPAKTHYECKUX 3a71a9 1
35 [TpumeHeHne o J00Hs IPH PEIICHUH MPAKTUYECKUX 3a/1a4 1
36 [TpumeHeHne oJ00Hs IPH PEILICHUH MPAKTUYECKUX 3a/1a4 1
37 BBenenne noHsaTus nmpeodpazoBaHus 1Mo100us ¥ OJOOHBIX (pUryp 1
38 KonTpomnbnas pabota no teme "Ilogobue" 1
39 [Tonsatue nuomaau. CBOWCTBA MJIONIAICH TeOMETPUUECKUX (PUTYD 1
40 [Tonsatue nuomaau. CBOWCTBA MJIONIAICH T€OMETPUUECKUX (PHUTYD 1
41 [Tonsitre momanu. CBOWMCTBA IUIOIIAICH T€OMETPHUECCKUX PUTYD 1
47 [Ipocreiimue Gopmynbl s IUIOHIAAN TPEYTOJIbHUKA, TapaljiesiorpaMmma, 1
poMOa u Tpaneuuu
43 [Tpocreiimme hopMysasl A MIIOLAAN TPEYTOIbHUKA, TapalljiesiorpaMmma, 1
pomOa U Tpanenuu
44 [Ipocreiimue Gopmynbl s IUIONIAAN TPEYTOJIbHUKA, MTapalljiesiorpaMmma, 1
poMOa u Tpaneuuu
45 [Tpocreiimme popMysasl A MIIOMAAN TPEYTOIbHUKA, TapalljiesiorpaMma, 1
pomOa ¥ Tpanenuu
46 [Tpocreiimme popMysasl A MIOMAAN TPEYTOIbHUKA, TapalljiesiorpaMmma, 1
pomOa ¥ Tpanenuu
47 [Ipocreiimue Gopmynbl s IUIOHIAAN TPEYTOJIbHUKA, TapaljiesiorpaMmma, 1

poMOa u Tpaneuuu




[Ipocreiimue Gopmynbl s IUIOHIAAN TPEYTOJIbHUKA, MTapalljiesiorpaMmma,

48 1
poMOa u Tpaneuuu
49 [Tpocreiimme popMyIasl A MIIOLAAN TPEYTOIbHUKA, TapalljiesiorpaMmma, 1
pomba u Tpanenuu
50 [Tpocreiimme popMyIasl A MIIOLAAN TPEYTOIbHUKA, TapalljiesiorpaMmma, 1
pomba u Tpanenuu
51 [Tnomanu mogoOHBIX huryp 1
52 [Tnomanu mogoOHBIX huryp 1
53 [Tnomanu mogoOHBIX puryp 1
54 Kontponbras padota o teme "Ilnomanp" 1
55 Teopema [Tudaropa 1
56 [Tpumenenue Teopemsl [Tugaropa npu perieHnu NpaKTHYECKUX 3a1a4 1
57 [Tpumenenue Teopemsl [Tugaropa npu perieHnu NpaKTHUECKUX 3a1a4 1
58 [Tpumenenue Teopemsl [Tugaropa npu perieHny NpaKTHUECKUX 3a1a4 1
59 [Tpumenenue Teopemsl [Iugaropa npu perieHnu NpaKTHUECKUX 3a1a4 1
60 [Tpumenenue Teopemsl [Tugaropa npu perieHnu NpaKTHUECKUX 3a1a4 1
61 [IponoproHanbHbIE OTPE3KU B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE 1
62 [IponopimoHanbHbIE OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE 1
63 [IponopimoHanbHbIe OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE 1
64 [IponopiimoHanbHbIE OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE 1
65 [IponopimoHanbHbIe OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE 1
66 [IponopiimoHanbHbIe OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE 1
67 CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC OCTPOr0 yIJa MPsMOYTOJIbHOIO 1
TpEeYrojbHUKa
63 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC OCTPOrO yIiia MPsSMOYTOJIbHOTO 1
TPEYroJIbHUKA
69 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC OCTPOr0 yIJa MPsIMOYTOJIbHOIO 1
TpEeYroJbHUKa
70 Tpuronomerpudeckue ¢hyakuun yrios B 30°, 45° u 60° 1
71 Tpuronomerpudeckue ¢hyakuun yriios B 30°, 45° u 60° 1
7 Kontponbras padota o teme "Teopema I[Tudaropa u nauana 1
TPUTOHOMETpHUH"
73 Brniucannbie ¥ IEHTpaIbHbBIE YTJIbI 1




74

BrnincanHble U IEeHTpalbHbIE YTIIbI

1
75 Brniucannbie ¥ IEHTpaIbHbBIE YTJIbI 1
76 BrcanHbIe U ICHTPAIILHBIE YIUIBI 1
77 Yroa Mexay KacaTeJIbHOU U XOpAOU 1
78 Yroa Mexay KacaTeJIbHOU U XOpAOU 1
79 YIubl MEXAY XOpJAaMHU U CEKYLIUMU 1
80 VYTibl MEXAY XOPIaMHU U CEKYLTUMU 1
81 BrucanHble U OITMCAaHHBIE YETHIPEXYTOJIbHUKHI 1
82 Brniucannsie 1 onvcaHHbIE YETHIPEX YTOJIbHUKHI 1
83 CBoiicTBa M MPU3HAKU BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1
84 CBoiicTBa M MPU3HAKU BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1
85 CBoiicTBa M MPU3HAKU BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1
86 CBoiicTBa M MPU3HAKU BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1
87 B3anmHoe pacnosioskeHue ABYX OKPY>KHOCTEH 1
88 B3anMHoe pacnonioxeHue IByX OKpPYXKHOCTeH 1
89 Kacanue oxpyxHocTteit 1
90 Kacanue oxpyxHocTteit 1
91 OOurre KacaTeIbHbIE K IBYM OKPYKHOCTSIM 1
9 KonrponbHast padota o Teme "YTIIbl U UeTHIPEXYTOJIBHUKH, CBS3aHHBIC C |
OKPY’KHOCTBIO"
93 [ToBTOpenue u o6obmenne. Pemenue 3amay, WITIOCTPUPYIOIIUX CBSI3U 1
MEXIY pa3InYHBIMU TEMaMH Kypca
94 [ToBTOpenue u o6obmenne. Pemenue 3amay, WITIOCTPUPYIOIIUX CBSI3U 1
MEXIY pa3InYHBIMU TEMaMH Kypca
95 [ToBTOpeHue u 060061meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U 1
MEXy pa3InyHbIMU TEMaMH Kypca
96 [ToBTOpenue u o6obmenne. Pemenue 3amay, WITIOCTPUPYIOIINX CBSI3U 1
MEXIY pa3IndHBIMU TEMaMH Kypca
97 [ToBTOpeHue u 060061meHue. Pemenue 3aaa4, WITIOCTPUPYIOIINX CBSI3U 1
MEXy pa3InyHbIMU TEMaMH Kypca
08 [ToBTOpenue u o6obmenne. Pemenune 3amay, WITIOCTPUPYIOIINX CBSI3U 1
MEXY pa3InYHBIMU TEMaMH Kypca
99 IToBTOpeHue u 00001eHne. Pentenne 3amay, WIIFOCTPHA LIUX CBS3U 1
2




MEXy pa3IMyHbIMU TEMaMH Kypca

[ToBTOpenue u o6obmenHne. Pemenune 3amay, WITIOCTPUPYIOIINX CBSI3U
MCXKAY pa3JIMIHbIMU TCMaMU KypcCa

100

101 Hrorosas koHTpoabHAs paboTa

[ToBTOpenue u o6obmenne. Pemenune 3amay, WITIOCTPUPYIOIINX CBSI3U
MCXKAY pa3JIMIHbIMU TCMaMU KypcCa
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

Ne Tema ypoka

KoaunuecTBO 4acoB

Bcero  pabGortsl

KonTpoabHsbie

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypcebl

Cunyc, kocunyc, Tanresc yrion oT 0 1o 180°

OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO

@opMyJIbl IPUBEACHUS

@opMyJIbl IPUBEACHUS

Pemrenue tpeyrosibHUKOB. TeopeMa KOCHHYCOB

Pemrenue tpeyrosibHUKOB. TeopeMa KOCHHYCOB

Teopema cuHycoB

Teopema cuHycoB

S S [ SSruy (N

Pemenne IMPAKTUYCCKHUX 3aJia4 C UCIIOJIb30BAHUEM TCOPEMBI KOCMHYCOB
1 TCOPCMbI CUHYCOB

O 09 N N Rk WIND -

Pemrenue npakTruueckux 3aad ¢ UCMOJIb30BaHUEM TEOPEMbI KOCUHYCOB
U TEOpPEMbl CUHYCOB

Pemenne IMPAKTUYCCKHUX 3aJia4 C UCIIOJIb30BAHUEM TCOPEMBI KOCMHYCOB
1 TCOPCMbI CHHYCOB

11

Pemenue npakTuueckux 3ajad ¢ UCMOJIb30BaHUEM TEOPEMbI KOCUHYCOB
1 TEOpPEMbl CUHYCOB

12

Tpuronomerpuueckue GopMybl ISl IIOMAAN TPEYTOJIbHUKA,
napajuiesorpaMmma

13

Tpuronomerpuueckue GopMyIbl ISl IIOMAAN TPEYTOJIbHUKA,
napajuiesorpaMmma

14

15 Tpuronomerpudeckue GopMyIbl ISl IUIOLIAIU TPEYTOJIbHUKA,




napajiesiorpaMma

Tpuronomerpuueckue GopMyIbl ISl MIOMAAN TPEYTOJIbHUKA,

16 1
napajuiesorpaMmma
17 ®opwmyna ['epona 1
18 ®opwmyna ['epona 1
19 ®opwmyna ['epona 1
20 dopmyia MIIOMAIX BITYKJIOTO YEThIPEXYTOJIbHUKA 1
21 dopmyia MIIOMAIN BITYKJIOTO YEThIPEXYTOJIbHUKA 1
22 KontponbHas padota o Teme "PerieHue TpeyroabHUKOB" 1
23 Xopasl ¥ 10100HBIE TPEYTOJIBHUKH B OKPY)KHOCTH 1
24 Teopema 0 IpOU3BENEHNN OTPEZKOB XOPA 1
25 TeopeMa 0 TpOU3BENEHUN OTPE3KOB XOPJ 1
26 Teopembl 0 MPOU3BEACHUHN OTPE3KOB CEKYIINX 1
27 TeopeMbl 0 MPOU3BENEHUN OTPE3KOB CEKYILIHUX 1
28 Teopema 0 kBajipaTe KacareJbHOU 1
29 Teopema o0 kBagpaTe KacaTeabHOU 1
30 Teopembr UeBnl 1 MeHnenas 1
31 Teopembr UeBnl 1 MeHnenas 1
32 Teopembr UeBnl 1 Menenas 1
33 [lonsiTne o romoTeTN 1
34 Kontponbras padota o teme "[lomodue TpeyroabsHUKOB" 1
35 VYpaBHeHHE MPSIMOI HA TUIOCKOCTH. YTIOBOI KOA(PUIIHEHT U 1
CBOOOTHBIN YJIeH, UX TE€OMETPUUECKUI CMBICIT
36 VYpaBHEeHHE NPSMON Ha TUIOCKOCTH. YTJIOBOH KOA(DPUITUEHT U 1
CBOOOIHBIH WIEH, HX T€OMETPUYECKHI CMBICI
37 [TapaniensHOCTh U NEPHEHAUKYISIPHOCTH IPSIMBIX (Uepe3 YIIIOBOM 1
koa(durmeHT)
38 YpaBHEHHE OKPYKHOCTU 1
39 Haxoxnenue nepeceyeHuii OKpYKHOCTEH W MPSIMBIX B KOOPAMHATAX 1
40 HaxoxnaeHue nepecedeHuii OKpyKHOCTEH U IPSMBIX B KOOpJAMHATaxX 1
41 @opMyita pacCTOSIHUS OT TOYKH 10 TIPSIMOU 1
42 [Tnomaas napauienorpaMma B KOOpAMHATAX, IOHATUE 00 1




OpPUEHTHUPOBAHHOW IUIOIIAN

[IpumeHeHne MeTo1a KOOPAUHAT B MIPAKTUUECKH-OPUEHTUPOBAHHBIX

43 TeOMETPHUECKUX 3aauax !

44 KontponbHas padota o teme "Meton koopauHat" 1

45 BekTopsbl Ha mocKkoCTH 1

46 CrnoxeHune ¥ BBIYNTaHUE BEKTOPOB — IPaBUJIa TPEYroJdbHUKA U 1
napajiesiorpaMma

47 CrnoxeHune ¥ BBIYNTaHHE BEKTOPOB — IPaBUIIA TPEYroJIbHUKA U 1
napajiesiorpaMma

48 YMHOKEHUE BEKTOpa Ha YUCJIIO 1

49 Koopaunatsl BekTopa 1

50 CroxeHre ¥ BBIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO B 1
KOOpAMHATax

51 CrnoxeHne 1 BBIYNTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YKCIIO B 1
KOOpAMHATax

52 [TpumeHeHne BEeKTOPOB B (hU3HKE, IICHTP MacC 1

53 [TonsaTue o 6asuce (Ha MWIOCKOCTH). Pa3noskeHust BEKTOPOB 1o Oazucy 1

54 ITonsTue o 6a3uce (Ha MWIOCKOCTH). Pa3noskeHust BEKTOPOB 1o Oazucy 1

55 ITonsaTue o 6azuce (Ha MWIOCKOCTH). Pa3noskeHust BEKTOPOB 1o Oazucy 1

56 CxkanspHoe NPOU3BEICHUE BEKTOPOB, FTEOMETPUUECKUNA CMBICIT U 1
BBIpQ)KEHHUE B ICKAPTOBBIX KOOPAMHATAX

57 JIMCcTpUOYyTUBHOCTh CKAJIIPHOTO MPOU3BEICHHS 1

58 CkansipHO€ MPOU3BEJICHUE U TPOCLIUPOBAHUE 1

59 [TpuMeHeHHe CKaIAPHOTO MPOU3BEACHUS BEKTOPOB JIJIs1 HAXOXKICHUS 1
JUIUH U YTJIOB

60 [TpuMeHeHHEe CKaNIApHOrO MPOU3BEAECHUS BEKTOPOB JJIs1 HAXOXKICHUS 1
JUTUH U YTJIOB

61 [TpuMeHeHHEe CKaNIApHOrO MPOU3BEAECHUS BEKTOPOB JJIs1 HAXOXKICHUS 1
JUTUH U YTJIOB

62 Perienne reoMeTpru4ecKux 3a1a4 ¢ TOMOIIBIO CKAISPHOTO 1
IIPOU3BEJICHNUS

63 Pemienne reoMeTpruyeckux 3aad ¢ HOMOIIBIO CKAJIIPHOIO 1

MPOU3BEICHUS




64 KontponbHas padota o teme "BekTopsr" 1
65 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYMCICHHE UX 3JIEMEHTOB 1
66 IIpaBUIBHBIE MHOTOYTOJIbHUKH, BBIYMCIICHUE UX JIEMEHTOB 1
67 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE UX DJIEMEHTOB 1
68 IIpaBuUIBHBIE MHOTOYTOJIbHUKH, BBIYMCIICHUE UX JJIEMEHTOB 1
69 Yucio m v UIMHA OKPYKHOCTU 1
70 Yucio m v JUIMHA OKPYKHOCTU 1
71 JlnHa 1yTH OKpYKHOCTH 1
72 JlnmuHa 1yru OKpY>KHOCTH 1
73 Pannanuas mepa yria 1
74 Pannanuas mepa yria 1
75 [Tnomane kpyra u ero 3J€MEHTOB (CEKTOpa U CETMEHTA) 1
76 [Tnomane kpyra u ero 3J€MEHTOB (CEKTOpa U CETMEHTA) 1
77 [Tnomane kpyra u ero 3J€MEHTOB (CEKTOpa U CETMEHTA) 1
78 Brruucrienue nepuMeTpoB M mioniaeil puryp, BKIOYAOIUX 1
AJIEMEHTHI KpyTa
79 Brruncnenme nepumMeTpoB U miIomaaeii Gpuryp, BKIIOYAIOUUX 1
3JIEMEHTHI Kpyra
80 KonTposbHas no Teme "JlnmHa OKpyKHOCTH U IUIOIIA(b Kpyra' 1
81 [leHTpanbHas CUMMETPUs 1
82 LleHTpaJIbHO-CUMMETPUYHBIE (PUTYPHI 1
83 [ToBoport 1
84 OceBasi cHMMETPUS 1
85 DuUrypsl, CAMMETPUYHBIE OTHOCUTEILHO HEKOTOPOI OCH 1
86 [TapannensHbIN TIEpEeHOC 1
87 TToHsaTue ABMKEHUS U €T0 CBOMCTBA 1
88 PaBencTBo puryp 1
29 [TposiBieHUs: CHMMETPUU B IPUPOJIE, )KUBOIIUCH, CKYIIBIITYpE, 1
apXUTEKType
90 Komno3unuu nmxenuit (mpocteniime npumepsl) 1
91 [ToBTOpenue n o6obmenne. Pemenue 3amay, WITIOCTPUPYIOIINX CBSI3U 1

MCXKAY pa3JIMIHbIMU TCMaMU KypcCa




9 [ToBTOpenue u o6obmenne. Pemenne 3amay, WITIOCTPUPYIOIINX CBSI3U 1
MCXKAY pa3JIMIHbIMU TCMaMU KypcCa

93 [ToBTOpeHue u 060061meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U 1
MEXy Pa3IMYHBIMHA TEMaMHU Kypca

94 [ToBTOpeHue u 060061meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U 1
MEXy Pa3IMYHBIMH TEMaMHU Kypca

95 [ToBTOpenue u o6obmenne. Pemenune 3amay, WITIOCTPUPYIOIINX CBSI3U 1
MCXKAY pa3JIMIHbIMU TCMaMU KypcCa

96 [ToBTOpenue u 060061meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U 1
MEXy Pa3IMIHBIMH TEMaMHU Kypca

97 [ToBTOpenue u o6obmenne. Pemenue 3amay, WITIOCTPUPYIOIINX CBSI3U 1
MCXKAY pa3JIMIHbIMU TCMAaMU KypcCa

03 [ToBTOpeHue u 060061meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBSI3U 1
MEXy Pa3IMYHBIMH TEMaMHU Kypca

99 [ToBTOpenue u o6obmenne. Pemenune 3amay, WTIOCTPUPYIOIINX CBSI3U 1
MCXKAY pa3JIMIHbIMU TCMaMU KypcCa

100 [ToBTOpenue u o6odmenne. Pemenue 3amay, WITIOCTPUPYIOIIUX CBSI3U 1
MCXKAY pa3JIMIHbIMU TCMaMU KypcCa

101 HToroBast KOHTpOJIbHAs paboTa 1

102 [ToBTropenue u o6o0meHue. Pernenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H 1
MEXy Pa3IMYHBIMH TEMaMHU Kypca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
* ['eometpust, 7 kmacc/ Mepansak A.I'., [Tomonckuii B.b., SAxkup M.C.; nox penaxiuei
[Tomonbckoro B.E., O0miecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeIbCKUIA LIEHTP
«BEHTAHA-T'PA®y; Akimmoneproe obmiectBo «M3natenbctBo «IIpocBemnieHue

* 'eomerpus, 8 xnace/ Mep3nsk A.T'., [lononckwii B.b., SIxkup M.C.; non penakuuei
[Togonbsckoro B.E., O0miecTBo ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO M3MaTebCKuii ICHTP
«BEHTAHA-T'PA®»; AkunonepHoe obmectBo «M3natensctBo «IIpocemmenue»

* ['eometpus, 9 knacc/ Mepansak A.I'., [Tonouckwuii B.b., Slxkup M.C.; nox penakiueit
[Tomonbckoro B.E., O0miecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO M3 1aTeIbCKUIA LIEHTP
«BEHTAHA-T'PA®y; Akimmoneproe obmiectBo «M3natenbcTBo «IIpocBemnieHue
METOANYECKHUE MATEPUAJIBI JIJISI YUUTEJIA

e Teomerpus 7 kimacc Meroauueckoe nmocooue / E.B. byniko A.I'. Mep3isk B.b.
[Tononckuit M.C. Sxup —M.: «Benrana-I'pad»

e ['eomerpus 8 kiacc Metoauueckoe nocodue / E.B. Byiko A.I'. Mep3msik B.b.
[Monouckuit M.C. Skup —M.: «Benrana-I'pap»

e Teomerpus 9 ximacc Meroauueckoe nmocooue / E.B. byniko A.I'. Mep3isik B.b.
[Tononckuit M.C. Sxup —M.: «Benrana-I'pad»

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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