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HOACHUTEJBHAA 3AIINCKA

['eomeTpusi Kak OJUH U3 OCHOBHBIX pa3/IesIOB MIKOJBHOW MaTEMaTHKH,
MMEIOIINUNA CBOEH LENbI0 00ECIIeUNTh M3YUYEHUE CBOMCTB U pa3MepoOB (PUryp, ux
OTHOUIEHMHA M B3aUMHOE DPACIHOJIO)KEHHE, ONHUPAECTCI HA  JIOTHYECKYIO,
JI0Ka3aTeIbHy0 JUHUIO. L[eHHOCTh M3ydeHHs reOMETpHHM Ha YPOBHE OCHOBHOIO
oOurero o0pa3oBaHusl 3aKIIOYAETCS B TOM, YTO OOYYAIOLIMNACA YYUTCS MPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHUs, 10Ka3bIBaTh
WUCTUHHBIE YTBEPXKJECHHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH
paccy X IeHuss «OT TMPOTUBHOIO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath oOparHble yTBepxKaeHus. Ocoboe 3HaueHue J0Ka3aTesibHas
JIMHUS UMEET JJI YIiTyOJIEHHOTO U3YYEHUS] MAaTEMATUKH.

Llenpro M3y4yeHus TEOMETPUU SBJISETCS UCIOJIB30BAHUE €€ KaK MHCTPYMEHTA
IPU PELICHUH KaK MAaTeMAaTUYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAOIINXCS
B peaimbHOM xku3HU. OOydyarouuics JIOJDKEH HAyYUThCS  ONpPEACINSTh
r€OMETPUYECKYI0 (DUTYpYy, OIMCHIBATH CJIOBAMHM YEPTEXK WM PUCYHOK, HAUTH
IUIOMIAJb  3€MEJBbHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIHHY
ONTOBOJIOKOHHOTO KaOenss win TpeOdyemble pa3Mephbl Tapaxa Uisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B M3YYEHUU T'€OMETPHUHU.
[Ipu pemeHnun 3anay NPaKTUYECKOTO XapakTepa OOy4arOlIUHCs YYUTCS CTPOMTH
MaTeMaTUYeCKUE MOJIEIM PEAJbHBIX JKU3HEHHBIX CHUTYalMi, MPOBOAUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOT'O pe3yJibTaTa.

Oco6eHHOCTh Yy4eOHOTr0 Kypca YrIyOJaE€HHOTO U3YyUYEeHHS] TEOMETPUM COCTOUT
B TOM, 4TO OOy4YaroII1ecs: HE IPOCTO 3HAKOMSATCS C ONPEACIEHHBIMU MOHATUSAMU, a
YBEPEHHO OBiajeBaloT UMH. CyIEeCTBYIOIINE TEMbI MPOrpaMMbl 6a30BOro Kypca
reOMETPUU U3YyYaroTCs Ha OoJiee TITyOOKOM YPOBHE, a 00yJaronuecs: mpuoOpeTaroT
yYMEHUS, MOMOTalollie UM YBEPEHHO MPUMEHATh CBOM 3HAHUA HE TOJBKO B
MaTeMaTuKe, HO U B CMEKHBIX MPeaMeTax, MPexae Bcero pusnke u HHPOpMaTuKe,
a TaKXKe IO0JIb30BAThCSl TMOJYUYCHHBIMH 3HAHUSIMU MPU PEIICHUH MPAKTHUYECKUX
3a/1a4.

CornacHo ydeOHOMY MlaHy B 7-9 Kiaccax wu3ydaercss yriayOnEHHBIM
yueOHbIl Kypc «I'eoMeTpus», KOTOPbIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE PA3eIIbl
conepxkanus: «Hawama  reomerpum», «TpeyronbHukn», «OKpYKHOCTBY,
«YetpipéxyronpHukmny, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takke «Meton koopauHaty, «Bexkropb», «IIpeoOpazoBaHus MIOCKOCTH.

Ha wusyuenue yuebHoro kypca «I'eomerpus» orBoaurcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B HeJEN0), B
9 knacce — 102 ygaca (3 yaca B HEZIETIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hayaya reomerpuu

Hcropuss BO3HUMKHOBEHHsS W pa3BUTUA reomeTpud. HavanbHble NOHATHSA
reomerpun. Touka, mpsmas, OTpe3ok, ayd. [lonarue o6 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, OMPEICICHUN.

B3auMHOe pacnosiokeHue TOYeK Ha HpsAMOM. M3mepeHue MiIMHBI OTpe3Ka,
PACCTOSIHHE MEXIY TOUKAMHM.

[Tonymnockocte u  yroi. Bupael yrinos. M3mepeHune BeNWYUH  YIJIOB.
BeprtukanbHble U cMexHbIE yIiibl. [lapanienbHble 1 NEpIEHIUKYJIIPHBIE TIPSIMBIE.
PaccrosiHue ot Touku 10 psiMOu. bruccekTpuca yria.

Jlomanas. Buasl nomanbix. /nuHa nomanon. MHoroyronsHuku. Ilepumerp
MHOTOyroyibHUKa. [IoHsITHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TpEACTABICHHS O pPAaBEHCTBE (UTYp, HUX PaACHOJIOXKECHHH,
CUMMETPHH.

IIpocrenmmue noctpoenus. MHCTpyMEHTHI 1Sl U3BMEPEHHUM U IIOCTPOEHUM.

TpeyrojbHuKH

Buabl TpeyroJbHUKOB: OCTPOYTOJIbHBIE, TPSIMOYTOJBHBIE, TYHNOYTOJIbHBIE,
paBHOOEJpEHHbIE, pPaBHOCTOPOHHUE. Menuana, OuWCCEKTpUca U  BBICOTA
TPEyTOJIbHHUKA.

PaBenctBo TpeyronpHukoB. IlepBbldi M BTOPOM NPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEeHHbIE TpPEYyroJbHUKM M HX cBoMcTBa. [lpusnHak
PaBHOOEIPEHHOTO TPEYroJdbHUKA. TpeTHil NpU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXIY CTOPOHAMU U yriaMu TpeyrojpHuka. HepaBeHCTBO
TpeyroJibHruKa. HepaBeHCTBO O IJIMHE TOMAaHOM.

Cummerpuunbie  ¢Gurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaniensHbie npsaMbie. CymMMa yrijioB MHOTOYI0JIbHUKA

[TapanienbHOCTh NPSMBIX, HCTOPUYECKUE CBEICHHU O IocTynare EBkimna u
o ponu JloOaueBCKOro B OTKPBHITUM HEEBKIWJIOBOM reomerpuu. CBOMCTBa U
MIPU3HAKKA NapajuleNbHbIX NpsAMbIX. CyMMa yIiloB TpEyroJbHUKA. BHEIIHUE yTIIIbI
TpeyroyibHuKa. CyMMa BHYTPEHHHUX YIJIOB MHOT'OYTOJbHHUKA M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosbHbIe TPEYTr0JbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYrOJIbHUKOB. [leprneHaukynsap u
HakJIOHHas. CBOMCTBO MeUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsaMoyroyibHbIN TPEYTOJIBHUK C YoM B 30°.

Oxpyx HOCTH



[ToHATUS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXXHOCTH W Kpyra: LEHTp,
paauyc, quaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacnosoKeHHe OKpPYKHOCTU U
npssmor. KacarenpHass m cexkymias K OKpyXHOCTU. OKpYyKHOCTb, BIIMCAHHAs B
yroda. [Ipocreimme nocTpoeHus ¢ TOMOIIBIO HUPKYJISA U JINHEUKU.

I'eomeTpuyeckune MecTa TOYEK

IIoHsiTHE O rEOMETPUUYECKOM MecTe TOYeK. IIpumepsl reoMeTpu4ecKux MeCT
TOYEK HA TUNIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIIEHAUKYJIISP K OTPE3KY
KaK IeOMETpUYECKHEe MecTa TodeK. OmnucaHHas OKPYKHOCTb TPEYIOJIbHHMKA, €€
LEeHTp. MeToa reOMEeTpUYECKUX MECT TOYEK IIPU PEILLIEHUN T€OMETPUYECKUX 3a/1a4.

ITocTpoeHus ¢ MOMOUILIO HMPKYJISI U JIUHEUKH

Ucropuueckue ceaenus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, STaIlbl
3a/1a4M HA MIOCTPOEHUs, pEIEHUE 3a7a4 Ha IOCTPOEHNE LIUPKYJIEM U JINHENKOU.

8 KUIACC

YeTbIpEXyrobHUKHU

[lapannenorpamm, ero MNpuU3HAKM M cBoWcTBa. [IpsMoOyronbHHUK, pomO,
KBaJpaT, UX MpHU3HaKu M cBoicTBa. Tpameuus. PaBHoOenpenHas Tpameuus, eé
cBoiicTBa M npusHaku. [IpsmoyronbHas Tpanenus. CpeHss JIMHAS TPaneuuu.

Cpennss nuMHUA TpeyrojbHHKAa. MeToJ yJIBOEHHsS MEIHMaHbl TPEYrOJbHHUKA.
Teopema o nepeceyeHUn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O NPONOPLHMOHAIBHBIX OTpe3kax. Teopema
BaprHbOHa 1)1 IPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[leHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

IHoxo0ue

[Tonobue TtpeyronpHukoB, koddduument mnomobus. Ilpusnaku mnogoOus
TpeyrojibHUKoB. [IpumMeHeHHe mMOAOOMS MpU pPELIEHUH TEeOMETPUUYECKUX U
PAKTUYECKUX 3a7ad.

ILiomans

[Tonarne o mromaau. CBoilcTBa IMJIOMIaAC TeoMeTpuueckux Guryp.
[Ipocreitmue Gopmybl 17 IIOLIAAN TPEYTOJIbHUKA, MTapajjienorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHeIX ¢puryp. OTHOLIEHUE MIIOIAEH TPEYTOIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa npu pemeHun
IIPaKTUYECKUX 3a]1a4.

DJIeMEeHTbI TPUTOHOMETPHH

CuHyC, KOCHHYC, TQHI'€HC W KOTAHIE€HC OCTpPOro yria MpsSMOYTOJIbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkaun yraos B 30°, 45° u  60°.
[IponopioHAIBHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CBA3aHHbIE ¢ OKPY’KHOCTBHIO



BrniucanHble W LUEHTpAIBHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOM M XOPJIOU.
Vel Mexay XOopaaMHd M CEeKyIIMMU. BriMcaHHble W ONHUCAHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M 4YeThIpEXyroiabHUKU. CBOWCTBA W TMPU3HAKKM BIUCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacnoyioKEeHHEe IBYX OKpyxkHocten. Kacanume
okpyxHOcTeil. O0mue KacareabHbIE K IBYM OKPY>KHOCTSM.

9 KVIACC

Pemienue TpeyrojJbHUKOB

Cunyc, KocuHyc, TaHreHic yriaoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynbsl  npusBeneHusd.  Pemenue
TPEyTrOJbHUKOB. TeopeMa KOCHMHYCOB UM TEOpeMa CHHYCOB. PemeHue
MIPAKTUYECKUX 3a/1a4 C UCITIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.
Pemenne 3a1ay reOMETPUIECKON ONITHUKH.

Tpuronomerpruueckue dbopMynsl  JUIsT  TUIOMIAAM  TPEYTOJIbHHKA,
napajuiesniorpaMmma, pomba, Tpanenuu. Popmyna ['epona. Popmyna oMM
BBIITYKJIOT'O YETBIPEXYTOJIbHUKA.

IToxo0ue TpeyroIbHNKOB

Xopabpl u  TOAOOHBIE TPEYTrOJBHUKKM B  OKPYXHOCTH. Teopema o
IPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBbI O NPOU3BEICHHH OTPE3KOB CEKYIIUX,
TEOpEMa O KBaJpaTe KacarelbHOW. [I[puMeHeHue npu pemeHnn reoOMETPUIECKUX
3agayd. Teopembl UeBbl 1 Menenas. [lonstue o romorernu.

MeToa KOOpAMHAT

YpaBHeHHE NMPSAMON Ha TUIOCKOCTH. YTJIOBOM KO3(PGhHUIMEHT U CBOOOIHBIN
YIEH, UX TEOMETPUYECKHUA CMBICH. llapamienbHOCTh W TNEPHNEHAMKYISIPHOCTD
OpsSIMBIX (Yepe3 yraoBor KOd(PPUITUEHT).

YpaBHeHHE OKpPYXKHOCTH. HaxoxaeHue 1iepecedeHuid OKPYXKHOCTEH W
OpsAMBIX B KoopauHatax. @opMysa pacCTOSHUS OT TOYKH A0 NpsaAMoi. [lmomansb
napajienorpaMma B KOOpAMHATaX, MOHATHE OO0 OPHEHTHPOBAHHOM ILJIOLIAJIH.
IIpruMenenne MeTona KOOpAUHAT B IMTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHAX
3a/1ayax.

BexkTopsl

Bekropel Ha miockocth. CHOKEHHME M BBIUMTAHUE BEKTOPOB — IIPaBHIIA
TPEYTOJIBHUKA U MapajulesiorpaMmMa. Y MHOKEHHE BEKTOpa Ha 4nciio. KoopanHarsl
BekTOpa. CJI0KEHUE M BBIYMTAHHE BEKTOPOB, YMHO)KEHHME BEKTOpAa HAa 4YHCIIO B
koopauHaTax. [I[puMeHeHne BeKTOpoB B (pu3uKe, LIEHTP Macc.

[lonarue o 6asuce (Ha IUIOCKOCTH). PasnmoxkeHus BEKTOpOB MO Oa3ucy.
CkansipHO€ TPOW3BEIAEHUE BEKTOPOB, I'€OMETPUYECKUI CMBICI U BBIPAKECHHE B
JIEKapTOBBIX KoopAuHaTax. JucTpuOyTHBHOCTh CKaJsIPHOTO IPOU3BENCHUS.
CkanspHoe TpoM3BEICHHE U IpoenupoBaHue. [IpuMeHeHue CKaJIspHOTo



MIPOU3BEICHUS BEKTOPOB Ul HAXOXJAEHUA JUIMH W YrjoB. Pemienue
F€OMETPUYECKUX 3a/1a4 C MOMOLIBIO CKAJIIPHOTO MPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IVIOMIAAb KPyra

[IpaBunbHbIE MHOTOYTOJBHUKH. JlnmHa OKpyXHOCTH. I'pamycHas wu
paanaHHas Mepa yrila, BbIUHUCICHUE JJIMH Oyr OKpyxkHocTeu. [lmomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHust 00 M3MEPEHUU JUTMHBI OKPYKHOCTH U
IJTIOIIAU KpyTa.

JIBHKEeHM S TUIOCKOCTH

Ienrpanbaas cummeTpus. LleHTpanbHO-cuMMeTpuaHbIe (GUryphl. IToBOpOT.
OceBast cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapayutenbHBIN IEpEHOC.

[lonsiTue nBwXeHHs U ero cBoiicTBa. PaeHcTBO (uryp. IlposBieHus
CUMMETPUH B MIPUPOAE, >KUBOIMCH, CKYJIBITYpe, apxurekrype. Kommosuiuu
IBUKEHUM (mpocTeire npuMepsl). [I[ppumeHeHne B reOMeTpUYECKUX 3aavax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTepU3yITCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MAaTE€MAaTUKOB M POCCHICKONW MAaTEMATHUYECKOM IIKOJIbI, K HCIOJIB30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYyHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAIBHO-3TUYECKUX MPHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TPyA0BOI0 BOCIIMTAHMS:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0pa3oBaHUs Ha TMPOTSHKEHMM BCEHM JKM3HM JJIsl yCHEIHON MNpodeccruoHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYeCKOro BOCIIUTAHMSL:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMS:

OpUEHTAlMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
NEATEIbHOCTH, JTANoOB €€ pa3BUTHUS M 3HAYMMOCTH [JIs Pa3BUTHA LIMBUJIM3AIUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHYECKOM KYJIBTYpPOH KaK CPEICTBOM
ITIO3HAHUSA MHPA, OBJIAJCHUEM HABBIKAMU MCCIIEN0BATENBCKON AEATEIbHOCTH;

6) ¢puzmueckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBLHOIO 0JIaronoJay4ms:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a >KWM3HM  (3I0pOBOE  TUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OpUEHTaIlMel Ha NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN JIJIsl PEeIIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUM [Ji1 OKPYKAIOIIEeW Cpellbl, OCO3HAaHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBMAM COUMAJIBbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS Yy JPYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OTBITA IPYTHX;

HEO0OXOJAMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (OPMYIHPOBATH M OICHUBATH PHCKH H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0yyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOITHECS OBJIaJICHUEM YHUBEPCATHHBIMA
MO3HABATEIbHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU
JICUCTBUSIMH U YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNSI TIOHSATHN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTETbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJbCTBA MAaTEMAaTHYECKUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HamOoJiee TMOAXONAIIMA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckme AeiCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4YeCKOoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOMH;

CaMOCTOSITENTbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHUE TMpOllecca, a TaKkKe BBIJBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUYHBIX BUJOB U (OPM MIPEACTABICHHUSI;

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a/1a4ud CXeMaMu, JuarpaMMaMu, MHOU TpauKoi U UX KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMU O KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PCEUICHUS 3a/JayH,
KOMMEHTHPOBATh TIOJIYYCHHBIA PE3YNIbTAT;

B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npoOyieMbl, pemaeMoil 3alayu, BBICKA3bIBATh WJEH, HAIEJICHHbIE Ha IOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSAMU IPYTHX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3IMYME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIIATh PE3yJbTaThl PEIICHUs 3aJauM, IKCIIEPUMEHTA, UCCIEAOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS € YYETOM 3amad
MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThl MpU pelIeHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/lad, MNPUHUMATH LEhb
COBMECTHOH JESITeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
pacmpenensiTs BUABI paboT, ITOTOBapHBAaThCs, OOCYXIaTh MPOILECC M PE3yNbTaT
paboThI, 0000IIaTh MHCHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYXaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C IPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBHSA
Camoopranuzamnus:

BBISIBJIATH NMPOOJIEMBI JUIsl PELIECHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyIIOBOE);

CaMOCTOSITENILHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afaud (WIH €ro
4acTb), BBIOMpPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCS PECYpPCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBATH BapPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHs] MaTeMaTUYEeCKOM 3a7aui, CAMOMOTHBALIUU U PEIICKCUY;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJIECHHON LENH U
YCIIOBUSIM, OOBSICHATH IPUUUHBI JTOCTHXKEHUS UM HEAOCTUIKEHUS LIEJIN, HAaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELEHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus B 7 kj1acce 00y4aromuics MOIyYUT CIETYIOUIUE TIPEIMETHbBIE
pEe3yJIbTaTHI:

Pacno3HaBaTh U3ydeHHbIE TI'E€OMETPUYECKHE (QUIYpbI, ONpEeNeisITh HX
B3aMMHOE PAacMOJIOKEHHE, H300pakaTb TeoMeTpuyecKrue (UTYphl, BBITOIHSTH
YEPTEKU IO YCIOBHIO 3a1add. M3MepsaTe JNMHENHBIE W YIVIOBBIE BEJIWYWHBI.
Pemats 3a1a4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTe NPUKUAKY U OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYHUH IPEAMETOB B
peaNbHON >KM3HHU, pa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
O0OBEKTOB M0 NOPSAIKY BETUUHHBI.

CTpouTbh YEepTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tonp30oBaTbCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
NPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB MIPHU PELICHUU 3a/1a4.

[IpoBOAUTE JTOTHYECKUE PACCYKACHUS C HCIIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MPSIMOYIOJIbHOIO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKHX 3aay.

OnpenensaTe nNapauieaIbHOCTh NPSAMBIX C IOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMH cekyumas. Onpenenars napaielbHOCTh IPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MIPSAMOM.

PewmaTe 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOANTH BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
yIJIOB B TEOMETPUYECKHX 3aJayax C MCIOJB30BAHMEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
IIEPECEUEHNH JBYX MApAJUIENBHBIX MPSAMBIX CEKylled. Pemare npakthueckue
34141 HA HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensartsb
OHMCCEKTPUCY yIJla U CEepEUHHBIN MEPIEeHIUKYISP K OTPE3KY KaK Fr€eOMETPUUYECKUE
Mecta Touek. [lonb3oBaThcs MoHsATHEM reomeTpuueckoro mecta Touek (I'MT) mpu
JIOKa3aTeNbCTBE T€OMETPUYECKUX YTBEPKIACHUN U P PELICHNHN 3aa4.



@opMyIMpOBaTh OINpPEAECICHU OKPYKHOCTH M Kpyra, XOpJAbl M JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IIPUMEHATH
ATU CBOWCTBA NP PELICHUM 3a]1a4.

Branerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXOAUTh €€ LEeHTp. JJoKa3bIBaTh U UCHOJB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYroJbHUKA MEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MIEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUKE.

Biazers noHsATHEM KacaTelbHOW K OKPY’KHOCTH, IOJB30BaThCA TEOPEMOU O
IIEPIICHIUKYJIAPHOCTA KACATEJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KAaCAHMS.
JIoKa3bIBaTh PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEACHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3a4au.

Jloka3plBaTh W MPUMEHATH IPOCTEHIINE TE€OMETPUYECKHE HEPABEHCTBA,
ITIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOINTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C IMTOMOIIBIO LIUPKYJISA U
JIMHEWKH.

K xoniy oOyuenuss B 8 Kkjacce oOyyaromuics TOJYYHUT CIEIYIONTUE
IpEIMETHBIE PE3YIbTATHI:

Pacrio3naBaTh OCHOBHBIE BHUABl UYETHIPEXYTOJBHUKOB, WX DIEMEHTHI,
MOJIb30BAaThCSl MX CBOMCTBAMM MpPH PEIICHUH T€OMETPHUYECKHX 3afad. Paznnuath
NpU3HAKU M CBOMCTBA MapaijiesnorpamMmma, pom0Oa U MpsiMOyrobHHUKA, JOKa3bIBaTh
UX U YBEPEHHO MIPUMEHSTH NIPU PELIEHUH F€OMETPUUECKUX 3a]au.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS] MEIUaH TPEYTroiabHHUKA (IIEHTpa
Macc) B PELICHHUH 3a/1a4.

Bnanerp nonsitueM cpenHed JMHUM TPEYToJIbHUKA U Tpameluu, IPUMEHSATh
UX CBOWCTBAa IpU PEIIEHUU TeOMETpUUYECKUX 3ajaad. lcmonw3oBaTh Teopemy
darneca u TeOpeMy O IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh UX ISl PEIICHHS
MPAKTHYECKUX 3a7ad.

Pacno3naBaTh IIeHTpalbHO-CUMMETPUYHbIE (GUIYpPHl U HCHOJIB30BaTh HX
CBOICTBA IIPU PEIICHUN 3a/1au.

Bnanete moHsATHSMU MOAOOMS TPEYroJbHUKOB, Kod(dduimeHnTta mnoaoowus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX TPEYrOJIBHUKOB. MIMETh MpeicTaBiIeHHE O
npeoOpa3oBaHuU MOA00MA U O MoA0OHBIX (urypax. [lomb3oBaThCcsi MpU3HAKAMU
noo0usi TPEYroJbHUKOB IPU PEIICHUU T€OMETPUYECKHX 3anad. Jlokas3wlBaTh U
MPUMEHATH OTHOIIECHUS MPOMOPIHUOHATEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpuMensTh mogoOHe B MPaKTUIECKUX 3aauax.

BeBonuTe W ucnonb3oBaTh IpocTeimme  GopMynbl A  IUIOIIAU
TPEyrojbHHUKa, MapaierorpaMMa, pomMOa U Tpanenuu. Berauciaates (pa3indHbIMu
cnoco0amMu) IJIOMIAAb TPEYroJbHUKAa M IUIOAAM MHOTOYTOJBHBIX (UTYD
(monb3ysich, TH€ HEOOXOAWMO, KaIbKYJISATOpPOM). 3HATh OTHOIICHWE IUIOMIAACH



NoJOOHBIX (QUTyp U NMPUMEHATh NPU pEelIeHUU 3anay. [IpUMeHATh MoydYeHHbIE
YMEHHUs B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaTecs Teopemoirt [ludaropa nans pemieHUss TEOMETPUYECKUX M
MpaKTUYEeCKUX 3a1ad. CTpPOUTh MAaTEMAaTHYECKYK) MOJENIb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSATEIBHO JeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Biiazerp mOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIVIA, YIJIA MEXIY
KacaTeJIbHOM U XOpJOM, ONMCAHHOW M BIMCAHHON OKPYXXHOCTHU TPEYIOJIbHHUKA U
YETBIPEXYTOJIBHHUKA, IPUMEHSTh X CBOMCTBA MPH PELLICHNUH 3a1a4.

IIprMeHATh IONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJEJIN JJI 33/1a4 pEajbHOU KU3HU U IIPOBOJUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C NOpPUMEHEHUEM TMOA00MS W TPUTOHOMETpHUM (MONB3YSICh, T/I€ HEOOXOIUMO,
KAJIbKYJISITOPOM ).

K xoniry 00yuenus B 9 ki1acce o0y4aromuics MoxyyuT CIeTyOUe IpeIMeTHbIE
pPE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YTJIOB, YMETh HAXOIUTh C UX
MIOMOIIBIO PA3IMYHBIE BJEMEHTHI MPSMOYIOJBHOTO TPEYroJbHUKA («pEelieHue
IPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISITOPA) AJTUHBI
Y yTJIbI 1J1S1 HETAOJIMUHBIX 3HAUYCHUM.

[Tomp3oBaThCs (hopMyliaMu MPUBENEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUISl HAXOXKJICHUS COOTHOLICHUM MEXIAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Jloka3plBaTh TEOpPEMY CHHYCOB M TE€OPEMY KOCHUHYCOB, IPUMEHSTH WX A
HaXO0XXJICHUSI Pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY),
IIPA PELIEHUH TEOMETPUUYECKUX 3alad. [IpuMeHsATh mnolydeHHBIE 3HAHUS IIPU
pELIEHNN MPAKTUYECKUX 3a/1a4.

[IpuMEHATH TPUTOHOMETPHUIO B 33J]a4aX HA HAXOXKIAEHUE TUIOIIAAN, BBIBOAUTH
U BIIAJIETh TPUTOHOMETPUYCCKUMHU (HOpMyIamMHu JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajienorpaMmma, pom0a, Tparnemuu, BEIBOJIUTh U MPUMEHTH hopmyiy ['epona u
dbopmyTy IS TUIOIIAAN BBITYKIIOTO YE€ThIPEXYTOIBHUKA.

Nmere mnpencraBieHue O TOMOTETHUH, NPUMEHSITh B  IMPAKTHYECKHUX
CUTYyalLUsIX.

Hcnons3oBaTk Teopemsl UeBbl 1 MeHenas mpu peleHnu 3aaau.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIJaX, yTJax MEXAY XOpIaMH
(CexkylMMHM) U yriie MeXIy KacaTeIbHON U XOpJ0H IMPH PEIICHUN T€OMETPUUECKUX
3aga4. /loka3plBaTh M NPUMEHSATH TEOPEMBI O IMPOU3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBAIpaTe KaCATEIbHOM.

Brnanets moHsTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
NpsSIMOM  Ha IUIOCKOCTU. BrnaaeTh NOHATUSIMHU YTI0BOro koddduiimeHta u
CBOOOJIHOTO 4YJIEHA, MOHUMATh WX TEOMETPUYECKUN CMBICH U CBSI3b YTJIOBOIO



kodddummenTa ¢ BoO3pacTaHWMEM H YOBIBAaHHUEM JHMHEWHOUW (YyHKIMH. YMETh
pemaTte METOJAOM KOOpPAMHAT 3aJaud, CBSI3aHHBIE C MAPAJJICIBHOCTBIO U
NEPHEHANKYJISIPHOCTBIO TMPSMBIX, MEPECEUEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
MEpPECEUCHHS.

BbIBOOUT W BIAJETh YPAaBHEHHEM OKpPYXHOCTH. lcnosb3oBaTh MeToA
KOOpAMHAT Uil HAXOXKACHUS NEPECEUCHUN OKPYKHOCTEW M MpsAMbIX. Brnanets
dbopMmynamMu paccTOSHHUS OT TOYKM JO MPSMOM, IUIOMIAAM MapajuieorpamMma B
KOOpJIMHATaX, MUMETh MNOHATHE 00 OpPHEHTHPOBAaHHON Momanu. Ilomp3oBaThes
METOJOM KOOpJAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro Ipd pEUIeHUHU
F€OMETPUYECKUX U TMPAKTUYECKHX 3afad. [IpumeHAT MeToA KOOpIHWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a]adax.

Bnanete moHATHEM BEKTOpa. YMETh CKJIAIbIBaThb M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCJO, BIAJETh NPABWIAMHM TPEYTOJbHUKA W Mapajuiejorpamma.
BiageTp NpakTUYECKUMH WMHTEPHPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHaTaMHU BeKTOpa. BirageTes ciloXeHWeM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPJIUHATAX.

Wwmets nmpencrasienue o 0asuce (Ha MI0CKOCTH). PackiaabiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpPhl CHJI  C TOMOINBIO MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. [IpuMeHsATh TmoNydeHHble 3HaHUS B
MPOCTEUIINX (PUBHUECKUX 3a/1a4aX.

Brnanete NOHATHEM CKaJISPHOIO IMPOM3BEIEHUS BEKTOPOB, MOHHMATh €ro
F€OMETPUYECKAM CMBICII W YBEPEHHO IIOJIb30BATHCS €r0  BBIPAXKEHHEM B
JEKapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEACHUS
U €ro CBs3b C MpoeuupoBaHueM. [IpuMeHsATh CKaJIIpHOE NMPOU3BEACHUE BEKTOPOB
JUISL HAXOXAECHUS JUIMH W yIJIoB. Peliate reoMeTpuyecKue 3aladd ¢ MOMOLIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnonp30BaTh CKaIspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux 1 PU3NUECKUX 3a/1auax.

Bnanete NOHATUAMM NMPAaBUIBHOTO MHOTOYTOJIbHHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpHI yIila, BBIYUCIIATH ILIOIIAb Kpyra 1
ero vacteil. [lonnmaTte cmbica yucna m. [IpUMEHATH MONMy4YEHHBIE YMEHUSA IPHU
pElIeHUH MPAaKTUYEeCKUX 3a7ad. 3HaThb HCTOPUYECKUE CBENIEHHA 00 H3MEpEeHUuUu
JUTMHBI OKPY>KHOCTH M IUIOIIA/IA KpyTa.

HNmets mnpenctaBieHHe O MpeoOpa3oBaHUU IUIOCKOCTH, O JIBUKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPHl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM MPOCTEHIIMNX MpeoOpazoBaHuid. [IpuMeHATh NBHXKEHUS MIIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]a4.

[IpuMeHATh MOJIyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJEJIH JJIS 33/1a4 peajibHOW KU3HU U TPOBOJUTH COOTBETCTBYIOIIUE BHIUYUCICHUS



C TPUMEHEHHEM TMOM00UsI W TPUTOHOMETPUUECKUX (YHKIUH (MOJB3YSACh, T
HE00X0IMMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ni/m :-[I;:rn;:;o;::me PAINIEIOn M TEM Beero KouTpoJbHbI IIpakTnyeckue f)lgl:)(::)o?al::lbﬂme
e padoThbI padoThI pecypebi
Hauana reomerpuu. [Ipocrenmme
1 reoMeTpuyeckue GUrypsl U X CBOICTBa. 28 1
N3mepenne reoMeTpuuecKux BEIMUNH
2 TpeyrosbHuKN 19 1
3 [TapannensHoCcTh. CymMMa yrioB 15 1
MHOTOYTI'OJIbHUKA
4 [IpssMoyTronbHBIE TPEYTOIBHUKH 7
['eomeTpuyeckre HEpaBeHCTBA 1
Oxpy>kHOCTb. 'eomeTpuyeckue mecra
6 Touek. [locTpoeHns ¢ noMOIIbIO IUPKYIIS 18 1
U JINHEUKH
. HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIUS 10 |
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne i/ f::g:::;o;::me PAs/IeIon M Tem Beero Kontpoasubie | IlpakTuuecku f)lél;:)z)(:fa[::lbﬂme
padoThI e padoThI pecypesI

YeTIpEXYroJIbHUKU 22 1

TTomoOue 16 1

ITmomann 16 1

Teopema [Tudaropa u Havaa 18 1

TPUTOHOMETPUU

VYTIBI ¥ YeTHIPEXYTONBHUKH, CBSI3aHHBIC C 20 1

OKPYKHOCTBIO

HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AIUA 10 I

3HaAHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/m KoHnTposbHbI IIpakTH4eckue
NPOrpamMMBblI Bcero o0pa3oBaTebHbIE
e padoThbl padoThI
pecypchbl
1 Pemenue TpeyrojJbHUKOB 22 1
2 [Tonobue TpeyroabHIUKOB 12 1
3 Mertoa koopauHaT 10 1
4 BexTopsl 20 1
5 JlnHa OKpy»KHOCTH U IIJIOIIAAb Kpyra 16 1
6 JIBIKEHUS IIIOCKOCTH 10
. [ToBTOpEeHME, 0000IIECHHE, 12 |
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE
7 KUIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoibHBI
e padoThI

IIpakTHyeckue
padoThI

DJICKTPOHHBIE
mupposbIe
o0pa3oBaTtejibHbIE

pecypcsl

Hcropust BO3HUKHOBEHUS U Pa3BUTHS
reoMeTpuu

Hauanpueie nousatusa reomerpun. Touxka,
npsimasi, OTpe30K, JIyd

HauanbHble nonarus reomerpun. Touka,
npsiMast, OTpe30K, JIyd

[TonsiTue 06 akcrome, Teopeme,
JI0OKa3aTeNbCTBE, OMpPe/IeNIEHNH, CBONMCTBE,
pU3HAKe

B3aumHoOe pacnonoxeHue To4eK Ha
npsmMoil. MIsmMepenue JIMHbBI OTpe3Ka,
pacCTOsSHUE MEXy TOUKAMU

B3aumHOe pacnonoxeHue To4eK Ha
npsiMoil. MIsmepenue JIMHbI OTpe3sKa,
PACCTOSAHHUE MECKAY TOUKAMU

B3aumHOe pacnonoxeHue To4eK Ha
npsmoil. Mismepenue 1IMHbI OTpesKa,
paccTositHue MeXAy TOUKaMu

[TonymnockocTs U yros. Bunsl yrios.
H3mepenue Benn4rH yriioB

[TonymnockocTs U yroi. Buabl yrios.




I/I3MepCHI/Ie BCJIMYHH YTJIOB

[TonymnockocTs 1 yroii. Buasl yrios.

10 H3mepenne BeIMYUH yIIIOB !
BepTtukanbHbie U CMEXKHBIE YTIIbL.

11 [TapaienbHbIE M NEPIICHINKYJIISIPHBIE 1
npsiMbIe
BeprtukanbHbie U CMEXKHBIE YTJIbI.

12 [TapasuienbHbIE U EPIICHIUKYJIISIPHBIE 1
npsiMbIe
BepTukanbHble U CMEKHBIE YTJIbI.

13 [TapasuienbHbIE U EPIICHIUKYIISIPHBIE 1
psSIMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

14 [TapanienbHble U NEPIIEHIUKYIISIPHBIE 1
psIMbIe
BepTtukanbpHbie U CMEKHBIEC YTITHL.

15 [TapanmienbHble U IEPIECHIUKYISIPHBIC 1
MpsIMbIE

16 buccekrpuca yrina 1

17 buccekrpuca yria 1

18 buccekrpuca yrina 1

19 Jlomanas. Buasl nomanbix. JlauHa toMaHoM 1

20 Jlomanas. Buasl nomansix. JjinHa mromaHou 1
Mmuoroyronsuuku. [Iepumerp

21 MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIIBIX U 1
HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX

22 MuoroyronsHuku. [lepumerp |




MHOT'OYT'OJIbHHKA. ITonsatue o BBIITYKIJIBIX U

HEBBIITYKJIBIX MHOI'OYT'OJIbHUKAX

Mmuoroyronsauku. [lepumetp

23 MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIBIX U
HEBBIIMYKJIBIX MHOTOYTOJIbHUKAX
Mmuoroyronsauku. [lepumerp

24 MHOTOyTOJIbHUKA. [IOHATHE O BBIMYKIJIBIX U
HEBBIIMYKJIBIX MHOTOYTOJIbHUKAX
Muoroyronsnuku. [Iepumerp

25 MHOTOYToJIbHUKA. [[OHATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26 HNHCTpyMEHTHI 111 U3MEPEHUN U
MIOCTPOCHU I

7 HNHCTpyMEHTHI 111 U3MEPEHUN U
MOCTPOCHU M
KonTponbhast padota no teme "Hauana

)3 reoMerpud. IIpocreiimme reometpuyeckue
¢burypsl u ux cpoiicrsa. Usmepenue
reoMeTpuyeckux uryp"

29 Menuana, GucCeKTpuca U BbICOTa
TPEyrojabHHUKa

30 Menunana, GuccekTpuca 1 BHICOTa
TPEyrojabHHUKa

31 PaBeHCTBO TpeyrojabpHUKOB

1 [IepBeIil U BTOPOU NPU3HAKK PABEHCTBA
TPEYTrOJIbHUKOB

1 [IepBblil 1 BTOpOM PU3HAKKA PABEHCTBA

TPCYIr'OJIbHUKOB




[lepBblii 1 BTOPOIi MPU3HAKK PAaBEHCTBA

34 1
TPEYTrOJIbHUKOB

35 [IepBbIii 1 BTOpOM IPU3HAKKA PABEHCTBA )
TPEYTrOJIbHUKOB

36 [IepBbIii 1 BTOpOM IPU3HAKKA PABEHCTBA )
TPEYIroJIbHUKOB

37 PaBHOOe1peHHBIE TPEYTOJBHUKHI U UX 1
CBOMCTBa

13 PaBHOOeipeHHBIE TPEYTOJBHUKHI U UX 1
CBOMCTBA

39 PaBHOGeIpeHHBIE TPEYTOJIBHUKH U UX |
CBOMCTBA

40 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOIBLHUKA 1

41 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOJIbHUKA 1

42 Tperunii npu3HaK paBEHCTBA TPEYTOJILHUKOB 1

43 TpeTuit npu3HaK paBeHCTBA TPEYTOJIHLHUKOB 1

44 Tpertwnii npu3HaK paBEHCTBA TPEYTOJIBHUKOB 1

45 @urypsl ¢ oceBoii cummerpueit. IIpumepst 1
CUMMETPHUH B OKPY>KAIOILIEM MUDE

46 ®durypsl ¢ oceBoii cumMmerpuei. [Ipumepsl 1
CUMMETPHUH B OKPY>KAIOILIEM MUPE

47 KonrtponbHas pabora no Teme |
"TpeyroabHuKn"

48 [TapanienbHOCTb MPSIMBIX 1

49 CBolicTBa ¥ PU3HAKU NapaJlIeJIbHBIX )
IPSIMBIX

50 CBolicTBa ¥ PU3HAKU NapaJlIeNIbHBIX 1




IMPAMBIX

CBolicTBa M PHU3HAKH MTAPATUIEIBHBIX

51 1
TIPSIMBIX

5) CBoiicTBa M MPU3HAKH MMapaIJIEIbHBIX 1
TIPSIMBIX

53 CBoiicTBa M PU3HAKH MapaJJIeIbHBIX 1
PSIMBIX

54 CBoiicTBa M MPU3HAKHU MMapaLICITbHBIX 1
PSIMBIX

55 CymMma yTJIoB TpeyroJibHUKa 1

56 CyMMma yriioB TpeyroJibHHKa 1

57 BHemHue yrisl TpeyrojibHUKA 1

58 BHemHue yrisl TpeyrojibHUKA 1
CyMMa BHYTPEHHUX YTJIOB

59 MHOT'OYTOJIbHUKA M CYMMa BHEIIHHUX yTJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB

60 MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB

61 MHOTOYTOJIbHUKA U CyMMa BHEIIIHUX YIJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
KonTponbaas pabota mo Teme

62 "ITapamnensHocTh. CyMMa yIiioB 1
MHOTOYTOJIbHUKA"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOIBHBIX I

TPEYTroJIbHUKOB




[Tpu3HaKu paBeHCTBA MPSIMOYTOJIBHBIX

64
TPEYTOJbHUKOB

65 [IepnieHauKyIsp U HAKJIIOHHAS

66 CBOICTBO M€IMaHbI IPSIMOYTOJILHOTO
TPEYTOJIbHUKA, TPOBEIEHHON K TUTIOTEHY3€

67 CBOICTBO M€IMaHbI IPSIMOYTOJILHOTO
TPEYroJIbHUKA, IPOBEIEHHON K TUIIOTEHY3€

68 [IpsAMOYTOJIBHBIN TPEYTOJILHUK C YTJIOM B
30 rpaxycoB

69 [IpsAMOYTOJIBHBIN TPEYTOJIbHUK C YTJIOM B
30 rpagycoB

70 CoOOTHOIIIEHUS MEXKTy CTOPOHAMH U YTJIaMHU
TPEYTOJIbHUKA

71 CoOTHOIIIEHUS MEXKTy CTOPOHAMH U YTJIaMHU
TPEYroJIbHUKA

7 HepagenctBo Tpeyronbauka. HepaBeHcTBo
0 JJIWHE JIOMaHOM
HepaBeHcTBO MeX 1y NEpIIEHAUKYISIPOM U

73 HaKJIOHHOH. PaccTostHME OT TOYKH 110
IpsIMOI
KoHTposnbHas paboTa 1o Temam

74 "[IpsiMmOyTroBHBIE TPEYTOJILHUKHA",
"I'eomeTpuueckue HepaBeHCTBA"

75 OKpUy>I<HOCTL, XOPJBI U TUAMETPBI, UX
CBoOiicTBa

76 OKpy HOCTb, XOPJIbl U TUAMETPBI, UX

CBOMCTBA




Bzaumnuoe PACIIOJIOKCHHUEC OKPYKHOCTH U

77 npsmoil. KacatenbHas u cexymas K
OKPYKHOCTH
B3anMHOe pacnonoxeHne OKpyKHOCTH U

78 npsmoil. KacatenbHas u cexymas K
OKPY’KHOCTH
B3anMHOe pacnonoxeHne OKpyKHOCTH U

79 npsimoii. KacatenbHas u cexymas K
OKPYKHOCTH

80 OKpyXHOCTb, BIMCaHHAs B yTOJI

81 OKpy’KHOCTb, BIIUCAHHAs B yTOJl
[loHsiTHE O FEOMETPUUECKOM MECTE TOYEK.

82 [IpuMepbl reOMETPUYECKUX MECT TOUEK HA
IJI0CKOCTH
[ToHsiTHE O FEOMETPUUECKOM MECTE TOYEK.

83 [Ipumepsl reoMEeTpUYECKUX MECT TOUEK HA
IJIOCKOCTH

%4 OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA, €€
LEHTP

25 OnucaHHast OKPY’KHOCTb TPEYIOJIbHUKA, €€
LEHTP

26 MeTto TeoMeETpUYECKMX MECT TOUYEK IpU
pELICHUHN T€OMETPUYECKUX 3a7au

%7 Meroa reoMeTpruuEeCKMX MECT TOUYEK ITPU
pELICHUHN T€OMETPUUECKUX 3a7au

28 Meroa reoMeTpHuUEeCKUX MECT TOUYEK ITPU

PEIICHUH I'COMCTPUICCKHUX 3a1a4




89

MeTton TCOMCTPUUCCKUX MECCT TOYCK IIpHU
PEIICHUH I'€OMETPUYICCKUX 3a1a4

90

O60ocHOBaHMS POCTEUIINX TOCTPOCHUH,
9Talbl 33]a4U Ha MOCTPOCHMUS, PELIeHNE
3aJa4d Ha MMOCTPOSHHUE UPKYJIEM U
JMHEUKON

91

O60cHOBaHMS IPOCTEUIINX TOCTPOCHUH,
9Tarbl 33J1a41 Ha MMOCTPOSHHS, PEUICHNE
3a7a4q Ha MMOCTPOSHHUE IUPKYJIEM U
JIMHENKON

92

Konrtponsnas pabora no Teme
"OkpyxHOCTb. ['eOMeTprUUecKkre MecTa
Touek. [TocTpoeHus ¢ TOMOIIbIO LIUPKYJISL U
TuHEeHKH"

93

IToBTopenue u 0606menue. Pemenne 3anay,
WITIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

94

[ToBTOpenue u 0606menue. Pemenue 3amay,
WLTIOCTPUPYOIIMX CBSI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
WUTFOCTPUPYIOITUX CBSI3H MEKITY
pa3IMYHBIMU TEMaMH Kypca

96

[ToBTOpenue u 0600IIeHNE. Pemenue 3anay,
WUTFOCTPHUPYIOIIUX CBS3H MEXTY
pPa3IMYHBIMU TEMAMH Kypca

97

[ToBTOpenue u o6o61eHne. Pemenue 3aaay,
WUTIOCTPUPYIOIIUX CBA3H MEXKAY




pa3siINdYHbIMHU TCMAaMHU KypcCa

98

[ToBTOpenue u o6obeHne. Pemenue 3aaay,
WUTIOCTPUPYIOLIUX CBSA3U MEXKAY
Pa3IUYHBIME TEMaMH Kypca

99

[ToBTOpenue u obo61eHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBS3H MEXTY
pa3nuYHBIMU TEMaMHU Kypca

100

IToBTOpenue u 0606meHue. Pemenne 3anay,
WIITIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

101

Hrorosas KOHTPOJIbHAaA pa60Ta

102

[ToBTOpeHne u 0600IIeHNE. Pemenue 3anay,
WUTFOCTPUPYIOIITUX CBSI3H MEXKTY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KUIACC

KoanuyecTBo yacos DJICKTPOHHBIE
JlaTa
Ne T uudposbie
€Ma ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
1 [Tapannenorpamm, ero npu3sHaku U |
CBOMCTBA
) [Tapannenorpamm, ero npu3sHaku U |
CBOMCTBA
3 [Tapannenorpamm, ero npu3HaKku U 1
CBOMCTBA
4 [Tapannenorpamm, ero npu3HaKu U 1
CBOMCTBA
5 [Tapamienorpamm, ero Npu3Haku 1 |
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaapat, UX 1
IIPU3HAKU U CBOMCTBA
7 [IpsmMoyronbHUK, poMO, KBaapaT, ux 1
IIPU3HAKYU U CBOMCTBA
2 [IpsmMoyronbHUK, poMO, KBaapaT, ux 1
IIPU3HAKU U CBOMCTBA
9 [IpsimoyronbHUK, poMO, KBaapat, UX |
IIPU3HAKU U CBOWCTBA
10 CpenHsist TUHUS TPEYToJIbHUKA 1
11 CpenHsist TMHUS TPEYroJIbHUKA 1
12 Tpanenus. PaBHoOeapenHas Tpamnenus, eé 1




CBOMCTBA U IIPpU3HAKH

Tpanenwus. PaBHoOenpennas tpanerus, e

13 . 1
CBOICTBa U MPU3HAKU
14 [IpssMoyronbHas Tpamneuus 1
15 Cpenusis nuHus Tpanenuu 1
16 Teopema Paneca 1
17 Teopema daneca 1
18 Teopema 0 IpoONOPIMOHANBHBIX OTPE3KaX 1
19 TeopeMa 0 IpONOPLIMOHATIBHBIX OTPE3KAX 1
20 IlenTp macc TpeyroiabHUKa 1
21 LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1
2 Konrponbnas padora no reme |
"YeTbIpEXyroapHUKN"
” [TomoGue TpeyroibHUKOB, KOA(PPHUIIUEHT |
noo0us
24 [TogoOue TpeyroJbHUKOB, KOG HUITHEHT |
noo0us
25 [Tpu3Haku momo0us TPEYroJbHUKOB 1
26 [Ipu3naku noo0us TpeyroabHUKOB 1
27 [Tpu3naku mo100us TPEYTOIBHUKOB 1
28 [Ipu3Haku Mo 00us TPEYroIbHUKOB 1
29 [Tpu3Haku momo0us TPEYTroJbHUKOB 1
30 [Ipusnaku noo0us TpeyroabHUKOB 1
31 [Tpumenenne nog00Hs TP PELICHUN |
MIPAKTUYECKUX 3a7a4
32 [Tpumenenre moao0us NPy peleHur 1




MNPaKTUYCCKUX 3a1aq

[Ipumenenue nmoodus Mpy peieHnu

33 MPaKTUYECKHUX 3a/1a4

34 [TpumeneHnue moxoous Mpy perieHun
MPaKTUYECKHUX 3a/1a4

35 [TpumeneHue moxoous Mpy pelieHun
MPaKTUYECKUX 3a/1a4

16 [Ipumenenue nomxodus npu perieHuu
MPaKTUYECKUX 3a/1a4

37 BBenenue nonatus npeodbpazoBaHus
moA00us ¥ MO00HBIX (HUTYP

38 Kontposnbnas padora no teme "Ilonooue"

39 ITonstue mromanu. CBONMCTBA ILIOMIAAEH
TCOMETPHUYECKUX PUTYD

40 ITonstue mromanu. CBOMCTBA ILIOMIAAEH
reOMEeTPUYECKUX PUTYP

41 TTousarue mnomaau. CBoHcTBA ILIOIIAAEH
reOMEeTPUYECKUX PUTYP
[Ipocreitmme GopmMyIIbl AT MIIOMIATN

42 TPEYTOJIbHHKA, TTapaJijIesIorpaMma, pomoa
U Tpanenuu
[Ipocreitmme GopMyIIbl AJIs MIIOIIATN

43 TpEyToIbHHKA, MapajijiesiorpaMmma, pomba
Y Tpamemuu
[Tpocreiimme GopMyIIbl s TUTOIIA TN

44 TpeyrojibHHUKa, apajiesiorpaMma, pomoa

U Tpareuun




[Ipocreiimue GopmMynbl A TIIOMIATT

45 TPEYroJIbHHUKA, TTapaJljIeIorpaMma, pomoa 1
U Tparnenun
[Ipocreitmme GopMyIIbl AJIS MIIOIIATN
46 TPEYTOJIbHHUKA, TapaJijIeiorpaMma, pomoa 1
U Tparnenun
[Ipocreitmme GopmMyIIbl AJIs MIIOIIATIN
47 TpeyroJbHHKa, apajiesiorpaMma, pomoa 1
Y Tpamemuu
[Mpocreiimme GopMyIIbl s TUIOIIA TN
48 TPEyToJbHHKA, MapajjiesiorpaMmma, pomba 1
Y Tpamneun
[Ipocreiimme GopMyIbl A TUIOIIATN
49 TpeyrojibHHUKa, apajiesiorpaMma, pomoa 1
U Tpamneuun
[Ipocreitmue hopmybl A TIIOMIATN
50 TpeyrojibHHKa, Mapajjenorpamma, pomoa 1
U Tpaneuu
51 [Tnomaau mogoOHBIX puryp 1
52 [Tnomanu nonoOHBIX GUryp 1
53 [Tnomaan momoO6HBIX Guryp 1
54 KonTponbnas pabota mo teme "Ilnomas" 1
55 Teopema ITudaropa 1
56 [Ipumenenue Teopemsl [Tudaropa npu |
pelIeHNH PAKTUIECKUX 3a7a4
57 [Tpumenenue Teopemsl [Tugaropa npu |

PEIICHUHN NPAKTHYICCKUX 3ada4




[Tpumenenue Teopemsl [Tudaropa npu

>8 PEILIECHNN IPAKTHYECKUX 3a4a4

59 [Ipumenenue Teopemsl [1ugaropa npu
pEILICHNN IPAKTHYECKUX 3a7a4

60 [Ipumenenue Teopemsl [ludaropa npu
pELICHUH IPAKTUYECKUX 3a1a4

61 [IponopruoHabHbIE OTPE3KU B
IIPSAIMOYTOJIBHOM TPEYTOJIbHUKE

2 [IponopruoHaibHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHHUKE

63 [IponoprmoHaIbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [IponoprmoHaibHBIE OTPE3KH B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponoproHaIbHBIE OTPE3KHU B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [IponoproHaIbHBIE OTPE3KHU B
IIPSAAMOYTOJIBHOM TPEYTOJIbHUKE
CuHyC, KOCUHYC, TAHT€HC ¥ KOTaHI'€HC

67 OCTpOTO yrila IPSIMOYIOJIBHOIO
TPEyroJbHUKA
CuHyC, KOCHHYC, TAHT€HC U KOTAaHI'€HC

68 OCTpPOT0 yriia MpsIMOYTOJIbHOTO
TPEyroJbHHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC

69 OCTpPOT0 yria MpsIMOYTrOJIbHOTO

TPEYrOJIbHUKA




Tpuronomerpudeckue GyHKIHH YTIIIOB B

70 30°,45° 1 60° !

71 Tpuronomerpudeckre GyHKINHU YTIIOB B |
30°,45° 1 60°

7 KonTponbhas padbota no teme "Teopema |
[Mudaropa u Havana TpPUrOHOMETPUU"

73 BrnycanHble 1 IEHTpaIbHbBIE YIJIbI 1

74 Briucannsie v LIeHTpaIbHBIE YTJIbI 1

75 Bnucannble U IEHTpaIbHBIE YIJIBI 1

76 Bnucannble U IEHTpaIbHBIE YIJIBI 1

77 Yroia Mexay KacaTeJIbHOU U XOpAOU 1

78 VYron Mexay KacaTeIbHOU U XOPAOH 1

79 VYTIubl MEXAYy XOpJaMU U CEKYLIUMU 1

80 VYTIibl MeXAY XOplaMu U CEKYLIUMU 1

21 BnucanHble U onvcaHHbIE 1
YEThIPEXYTOJIbHUKHU

2 BnucanHble U onvcaHHbIE 1
YETBIPEXYTOJIBHUKH

23 CBoiicTBa ¥ IpU3HAKN BIMCAHHOTO |
YETBIPEXYTOJILHUKA

24 CBolicTBa ¥ IpHU3HAKK BIMCAHHOTO |
YETBIPEXYTOIBHUKA

25 CBolicTBa ¥ IPU3HAKU BIIUCAHHOTO |
YEeThIPEXYTOJIbBHUKA

26 CBolicTBa M IPU3HAKH BIIMCAHHOTO 1

YeThIPEXYTOJIbHIKA




Bzaumuoe PAaCIIOJIOKCHHUEC IBYX

87 .
OKpYKHOCTEHN
28 B3anmHoe pacnonoxxeHue aByx
OKpY>KHOCTEH
89 Kacanue oxpyxHOCTEl
90 Kacanune oxpyxHOcTER
91 OO0u1e KacaTenbHbIE K IBYM
OKPYKHOCTSIM
Kontponbnas pabota mo teme "Yrisl u
92 YeThIPEXYTOJILHUKU, CBS3aHHBIC C
OKPY’KHOCTBIO"
[loBTOpeHune u 06061eHue. Pemenue
93 3a/1a4, WUTIOCTPUPYIOLINX CBSI3U MEXKIY
Pa3IMYHBIMHA TEMaMH Kypca
[ToBTOopenue u o6o01meHue. Pemenue
94 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKITY
Pa3IUYHBIMHE TEMaMHU Kypca
IToBTOpenue u o6o61eHue. Pemenue
95 3a]1a4, WUTIOCTPUPYIOLINX CBSA3H MEXIY
Pa3NIUYHBIMH TEMaMHU Kypca
[ToBTOpenue u 0000IIeHNE. Permenune
96 3aj1a4, WJUTIOCTPUPYIOLINX CBSI3U MEXKTY
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u 0600meHue. Permenune
97 3a/1a4, WTIOCTPUPYIOMINX CBSA3H MEXKIY
pa3IMYHBIMHU TEMaMH Kypca
98 [ToBTOpenue u 0600mEeHue. Perenune

3aJla4, HJUIIOCTPUPYIOIIHX CBA3HU MCIKIY




Pa3IMYHbBIMHU TCMAaMHU KypcCa

[ToBTOpenue u 06o6meHue. Pemenue
99 3a]1a4, WUTIOCTPUPYIOLINX CBA3H MEXKIY
Pa3ITUYHBIMH TEMaMH Kypca

[ToBTOpenue u 06o61eHue. Pemenne

100 3a/1a4, WUTIOCTPUPYIOIIUX CBSI3U MEXKY 1
pa3IMYHBIME TEMaMH Kypca
101 WroroBas kKoHTpoNBHAS paboTa 1
IToBTrOopenue u o6o61eHue. Pemenue
102 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEKIY 1
pa3IMYHBIMHU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KoanuyecTBo yacos DJICKTPOHHBIE
Ne Hata uudposbie
wn Tema ypoka Beero Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH 06pa30BATEBLHBIE
padoThI padoThI s pecypesI
1 Cunyc, KocuHyc, TaHTreHc yrioB oT 0 1o |
180°
5 OCHOBHOE TPUTOHOMETPUUECKOE |
TOKJECTBO
3 ®opmyJibl TPUBEICHUS 1
4 @opMyIIbl IPUBEAECHUS 1
5 Pewmenne tpeyronsaukos. Teopema 1
KOCHHYCOB
6 Pewmenne tpeyronsaukos. Teopema |
KOCHHYCOB
7 Teopema cuHyCcOB 1
8 Teopema cuHycOB 1
Pemenne npakruueckux 3anad ¢
9 HCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMBI CHHYCOB
Pemenue npakTuueckux 3anad ¢
10 HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npakTuieckux 3anad ¢
11 HCIIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB




Pemenue MPAaKTHUYCCKUX 3a/1aq C

12 HCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB 1
TEOpPEMBI CHHYCOB
Tpuronomerpuueckne GopMyIIbI IS

13 IJTIOIAAN TPEYTOJIbHUKA,
napajuiesorpaMmma
Tpuronomerpruyeckne GoOpMyIIbI IS

14 IJTOIAJAN TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronomerpudeckue GOpPMYIIbI TSI

15 IUIOIIAAN TPEYTOJIbHUKA,
napajuiesorpaMmma
Tpuronomerpudeckue GOpMyIIbI IS

16 IUIOIIAAN TPEYTOJIbHUKA,
napajuiesorpamMmma

17 ®opmyia ['epona

18 ®opwmyina ['epona

19 ®opwmyia ['epona

20 ®opMya MIONIAAN BBITYKIOTO
YEeTHIPEXYTOJIbHUKA

)1 dopMya MIOIIaal BHITYKIOTO
YEeTHIPEXYTOJIbHUKA

” KoHnTtponbHas pabota mo teme "Pemenue
TPEYTOJbHUKOB"

7 Xopabl ¥ TOJI0OHBIE TPEYTOJLHUKH B
OKPY>KHOCTH

24 Teopema 0 mpou3BEACHUN OTPEZKOB XOP/I




25

Teopema o mpon3BeCHUH OTPE3KOB XOP/I

TeopeMbl 0 MPOU3BEICHUH OTPE3KOB

26 1
CEKYILUX

7 Teopemsl 0 MPOU3BENEHNN OTPEZKOB |
CEKYILUX

28 Teopema o kBagpare KacaTeIbHON 1

29 TeopeMa 0 kBazpaTe KacaTeabHON 1

30 Teopembl UeBsl 1 MeHnenas 1

31 Teopems! UeBsl 1 Menenas 1

32 Teopemsl UeBbl 1 MeHenast 1

33 [lonsiTue 0 romoTeTHH 1

34 Kontponbnas padota mo teme "[lomooue |
TPEYTOJIbHUKOB"
VYpaBHeHHE NIPSMOM Ha IUVIOCKOCTH.

35 VYrnoBo# ko3 PUIMEHT 1 CBOOOTHBIIH 1
YJIeH, UX T€OMETPUYECKUI CMBICI
YpaBHeHHE NIPAMOU Ha IUIOCKOCTH.

36 YrnoBoii KO3 HUIIUEHT ¥ CBOOOTHBIN 1
YJIEH, UX TEOMETPUYECKUI CMBICI

17 [TapaniensHOCTh U IEPIICHIUKYIIPHOCTD |
MPSIMBIX (Yepe3 yrioBoi KOdPPHUITUESHT)

38 YpaBHEHHE OKPY)KHOCTH 1

19 Haxoxnenue nepecedeHnd OKpyKHOCTEH |
U TIPSMBIX B KOOpJAUHATAX

40 Haxoxenue nepece4yeHuil OKpyKHOCTEN 1
U TIPSMBIX B KOOpJAUHATAX

41 ®dopmyia pacCTOSHUS OT TOUKH J10 IPSIMOI 1




IInomans mapajuicjiorpaMmmMma B

42 KOOPJMHATAX, TIOHITHE 00
OpPUEHTHPOBAHHOM TUIOIIAIN
[IpumeneHne MeTo1a KOOPAUHAT B

43 MPaKTUYECKU-OPUECHTHUPOBAHHBIX
reOMEeTPUYECKUX 3a/1a4ax

44 KonTponbhas pabora no teme "Metoz
KoopauHat"

45 Bekrtopsl Ha 10cKOCTH
CrnosxeHue ¥ BBIYMTaHHE BEKTOPOB —

46 IIpaBUJjIa TPEYTOJIbHUKA U
napajuieniorpaMma
CrnosxeHue 1 BBIYMTaHHUE BEKTOPOB —

47 MpaBuJia TPEYTOJbHUKA U
napajuiesiorpaMma

48 YMHOKEHUE BEKTOpa Ha YUCIIO

49 Koopaunatel BexkTopa
CnoxxeHue 1 BbIYUTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpA HA YUCIIO B
KOOpJAMHATAX
CrnosxeHue 1 BIYUTaHHE BEKTOPOB,

51 YMHOKEHHE BEKTOPA HA YUCIIO B
KOOpJMHATax

5 [IpumeneHue BEKTOPOB B (pU3HKE, LIEHTP
Mmacc

53 [TonsiTe o 6a3uce (Ha MIOCKOCTH).

Pa3noxxenust BEKTOpoB 1o 0azucy




[TonsiTne o 6a3uce (Ha MIOCKOCTH).

54
Paznosxenus BeKTOpoB 1o 6a3ucy

55 [TonsiTe o 6a3uce (Ha MIOCKOCTH).
Paznosxenus BeKTOpoB 1o 6a3ucy
CkasnsipHO€ IPOU3BEIEHUE BEKTOPOB,

56 re€OMETPUUYECKUIN CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpAMHATAX

57 JAucTpuOyTUBHOCTH CKAJISIPHOTO
IIPOU3BENECHNUS

53 CkanspHoe mpou3Be/IeHUue 1
MIPOELUPOBAaHNE

59 [IpumeHeHne CKaIsipHOTrO MPOU3BEICHUS
BEKTOPOB JUIsSl HAX0XACHUS JUIUH U YTJIOB

60 [IpumeHeHne cKkaasipHOro MPOU3BEIEHUS
BEKTOPOB ISl HAX0XACHUS JUIUH U YTJIOB

61 [IpumeHeHne cKkaasipHOro MPOU3BEIEHUS
BEKTOPOB JUIsl HAX0XACHUS JUIMH U YIJIOB

2 Pemenne reomerpuueckux 3agad ¢
IIOMOUIBIO CKAJISIPHOTO IPOU3BEACHUS

63 Pemenne reomerpuueckux 3ajgad ¢
MTOMOIIBIO CKaJISIPHOTO MPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBriibHBIE MHOTOYTOJIBHUKH,
BBIUHCJICHHE UX DJIEMEHTOB

66 [IpaBriibHBIE MHOTOYTOJIBHUKH,
BBIUHCIIEHUE UX DJIEMEHTOB

67 [IpaBuibHBIE MHOTOYTOJIBHUKH,




BBIYMCJICHUC UX O5JICMCHTOB

HpaBI/IHBHBIe MHOTI'OYT'OJIbHUKH,

68 BBIUHCJICHUE UX DJIEMEHTOB !

69 Yucno m ¥ UIMHA OKPY>KHOCTH 1

70 Yucno © v JMHa OKPYKHOCTH 1

71 JlnmuHa 1yTu OKpY>KHOCTH 1

72 JInvHa 1yru OKpy»KHOCTH 1

73 Pannannas mepa yria 1

74 Pannannasg mepa yria 1

75 [Inomans Kpyra 1 €ro 3J€MEHTOB (CEKTOpa |
1 CETMEHTA)

76 [Inomans Kpyra 1 €ro 3J€MEeHTOB (CEKTOpa |
Y CETMEHTA)

77 [Inomanp Kkpyra u ero 3JeMEHTOB (CEKTOpa |
Y CErMEHTA)

73 Brruncnenue nepumMeTpoB M III0MAAEH |
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra

79 Beruucnienye nepuMeTpoB U IIIomaaen |
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra

20 KonTponbnas o teme "Jlnuna |
OKPY>KHOCTH U TUJIOIIAlb KpyTa"

81 LlenTpanpHas CUMMETpHS 1

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

83 [ToBoport 1

84 OceBas cumMmeTpus 1

85 @urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO 1




HEKOTOPOU OCH

86 [TapannensHbIN TEpEHOC

87 [TonsiTHE NBUKEHUS U €r0 CBOMCTBA

88 PaBenctBo Quryp

29 [IposiBneHus: CAMMETpUU B IPUPO/IE,
KUBOIHCH, CKYJIBIITypE, apXUTEKType

90 Kommosumum apmxeHuit (mpocTeitme
MIPUMEPHI)
[ToBTOpenue u 06o61eHne. Pemenne

91 3a]1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY
pa3IMYHBIME TEMaMH Kypca
[ToBTrOopenue u o6o0menue. Pemenue

92 3aJ1a4, WTIOCTPUPYIOMINX CBSI3H MEXKIY
pa3IMYHBIME TEMaMH Kypca
IToBTOpenue u o6o0meHue. Pemenue

93 3a/1a4, WTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIME TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue

94 3a]1a4, WUTIOCTPUPYIOLINX CBSA3H MEXIY
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u 0600IeHNE. Penmenue

95 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKIY
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u 06o61meHue. Pemenue

96 3a]1a4, WUTIOCTPUPYIOLINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

97 [ToBTOpenue u 0600mEeHue. Perenne




3aJ1a4, WTIOCTPUPYIOMINX CBSA3H MEXKIY
pa3IMYHBIMHU TEMaMH Kypca

98

[ToBTOpenue u 06o61eHue. Pemenne
3a71a4, WUTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3Iu4YHBIMU TEMaMHU Kypca

99

[ToBTrOopenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMH Kypca

100

IToBTOpenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

101

HtoroBasi KOHTposbHas paboTa

102

[ToBTOpenue u 0600meHue. Permenune
3aj1a4, HJUTFOCTPUPYIOIIHUX CBSI3U MEXTY
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI UIAA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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