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MNOACHUTEJIBHAS 3AIINCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX PAa3/eNOB IIKOJIbHOW MaTEMAaTUKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, OMNHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyXJieHus «OT TMPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkJeHUs. (Ocoboe 3HaueHHE Jl0Ka3aTellbHas
JVHUSI UMEET AJIs yTITyOJIEHHOTO H3yUeHUSI MAaTEMATHUKH.

[{enpto n3ydeHus: TEOMETPUU SIBIISIETCSA UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
IPU PELICHUH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3aj]a4d, BCTPEUAIOLIUXCS
B peanbHOM ku3HU. OOydamomuiics JOKEH HAyYUTbCS  ONpPEAEIsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOLIAAb  3E€MEJIbHOTO  YYacTKa, pPACCUMTHIBATH  HEOOXOAMMYIO  JUIMHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyeMble pa3Mepbl rapaxa Jjii aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BBIUYUCIUTEIbHAS JIMHUS B MU3YyUYEHUU T€OMETPUHU.
[Tpu pemieHnn 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTcs CTPOUTH
MaTeMaTHYeCKUe MOJENH PEaNbHBIX IKU3HEHHBIX CHUTyalluil, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO 00y4aromuecss He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MOHITUAMH, a
YBEpEHHO OBaJieBal0T UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TIOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAaX, Mpexk/e Bcero pusuke u nuHpopMaTHKe,
a TaKKe I0JIb30BAThCA IMOJYYCHHBIMH 3HAHUSIMU TPU PEIICHUU NPaKTHUYECKUX
3ajay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercss yriayOJaEHHBIM
yueOHbIl Kypc «I'eomMeTpus», KOTOPbIN BKIIOYAET CIEIYIOIINE OCHOBHbBIE Pa3/Ieibl
conepxkanusi: «Hawama  reomerpum», «TpeyrombHukm», «OKpY>KHOCTHY,
«UYeTtpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny, a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha wuszyuenue yuebHOro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 yaca (3 gaca B HEACIMIO).



COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadasibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACTICHUN.

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue MIMHBI OTpE3Ka,
pPacCTOSTHUE MEXTY TOUKAMMU.

[Tomynockocte W yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIUIbl. [lapasuienbHble U IEPIEHANKYIIIPHBIE MPSMBIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa omanoi. MHoroyronsHuku. llepumerp
MHOI'OYyroJibHuKa. [IoHsATHE O BBIIYKIIBIX U HEBBIIIYKJIBIX MHOIOYI'OJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE (QUIYp, HX PACIOJIOKECHUH,
CUMMETPHH.

[Ipocrenmmue nmoctpoeHuss. UTHCTpyMEHTHI 111 ©3MEPEHHUIN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. MeanaHa, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBbldi W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOLLEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUUYECKUE CBENICHUS O mocrynare EBknnaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MIPU3HAKKA NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrosibHble TPEYr0JIbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHas1. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTrOJIbHUK C YIiioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH M Kpyra: LIEHTP,
paguyc, IMaMeTp, XOpAa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yroi. [Ipocreiinme nocTpoeHus ¢ TOMOIIBIO HUPKYJIS U TUHEUKU.

I'eomeTpuYecKkue MecTa TOYEK

[ToHsiTHE O rEeOMETPUUECKOM MecTe ToYeK. [Ipumepsl reOMeTpUYECKUX MECT
TOYEK Ha IJIOCKOCTU. bHCCceKTpHca yria U CepeIMHHBIN NEPIEHINKYISP K OTPE3KY
KaK IeOMETpUYECKHE MecTa TodyeK. OmnucaHHas OKPYKHOCTb TPEYTOJbHHKA, €€
HEeHTp. MeToa reoMeTpruYecKUX MECT TOUEK ITPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

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

8 KUIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKM U cBoicTBa. IIpAMOyroiabHUK, poMoO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMcCTBa U npu3Haku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

Cpennsss IMHUA TPEYrojbHUKAa. MeEToJ yJIBOEHHUs MEIHWaHbl TPEYrOJIbHHKA.
TeopeMa 0 nepeceyeHnn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 TPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

ITonoOue

[Togobue TtpeyroiabHUKOB, Kodbdummuent mnomodus. I[lpusHaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHne nomo0usi TNpU PpELIEHHH TEeOMETPUYECKHX U
MPaKTUYECKUX 3a]1a4.

IL1omans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiime GopMynbl 7S MJIOIIAAN TPEYTOJIbHUKA, MMapajuiesorpaMma, pomoa u
Tpanenuu. [nomaan nogoOHeIX puryp. OTHOIIEHHE MIIONIA/IEN TPEYTOJIbHUKOB.

Teopema IIudaropa

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

DJIeMEHTbI TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojpHuka. Tpuronomerpuueckne ¢Gyuknuud yriaoB B 30°, 45° wu  60°.
[IponopioHaNbHBIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
VYriel MeXIQy XOpAaMH W CEKYIIMMH. BIUCaHHBIE W ONUCAaHHBIE OKPYKHOCTU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
YEThIPEXYTOJbHUKA. B3auMHOE pacnoyiokeHHe IBYX OKpyxkHoctei. Kacanue
okpyxHOCTei. OOlIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB or 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opmynbel  npuBeneHus.  Pemenue
TPEYyTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuyeckue  QopmMyasl  Uid  IUIOLIAJM  TPEYroJIbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YEThIPEXYTOIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUM OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare KacarelbHOM. [IpruMeHeHne Impu penieHur reoOMETPUYECKUX
3agay. Teopembl UeBbl 1 Menenasd. [lonsitue o roMmoTeTnu.

MeTtoa koopauMHaT

VYpaBHeHue MpSAMON Ha TIJIOCKOCTU. YTJIOBOM KOA(MOUIMEHT U CBOOOIHBIN
YJIEH, UX TIeOMETPUYECKH cMbIca. [lapamienbHOCTP W NMEPHNEHAUKYISIPHOCTH
psMBIX (depe3 yriioBoi ko3 UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepecedeHud OKpPYKHOCTEW H
IpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajuieJiorpaMMa B KOOpAMHATax, MOHATHE 00 OPHUEHTUPOBAHHOW IIJIOLIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/iayax.

BekTopsl

BekTopbl Ha miockocTd. ClOXEHUWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. ClI0KEHUE M BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpAa HA YHUCIO B
KoopauHartax. [[puMeHeHre BeKTOpOB B (PU3MKe, LIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasyioxeHuss BEKTOPOB MO 0Oasucy.
CkaysipHOE TPOW3BEAEHUE BEKTOPOB, F'€OMETPHUUYECKHII CMBICI U BBIPAKEHHUE B
JIEKAPTOBBIX KoopAuHAaTaX. JIuCTpUOYTUBHOCTH CKAJISIPHOTO IPOU3BEIEHUS.
CkansipHO€  TPOW3BEACHUE M  MNpOeHUpoBaHHE. [IpUMEHEHue CKaIIpHOro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

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

JIBMKeHUsI TUIOCKOCTH

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

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M  HAacCTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBIEHUH, NMPOLEAYP IpakJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHHII HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM H
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHUIO BHUIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKd Kak c(epbl 4YeIoBeuecKoi
NeATEIbHOCTH, TANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypod Kak CpeICTBOM
MO3HAaHUS MHUpPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEOBATENBCKOMN IEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBHIO MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpUEHTAIlMEH Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMW ISl PEIICHUS 3a/1au
B 00JIACTU COXPaHHOCTH OKpYKAIOIIeH cpe/pl, TIaHUPOBAHUS TOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MMyTel UX pelieHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (DOPMYIUPOBaTh UJIEH,
MOHSTHS, TUMOTE3bl 00 00BEKTAX M SBJICHUAX, B TOM YHKCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUIUN KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbIE PEIICHUS U JCHCTBUSA, (OPMYIHpPOBATH M OIEHUBATh PUCKU U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAJMETHBIE PE3YJIbTATDHI

B pesynbTaTe OCBOCHUSI MPOrpamMMBbI MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, XapaKTepU3yroumecs OBJIQJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMU,  YHHBEPCAJbHBIMU  KOMMYHUKATHBHBIMU
JNEUCTBUSMH U YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE yYeOHbIe 1eiiCTBUA
ba3zoBble 1ornueckue aefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUHU,
OCHOBaHWsI /1711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEeOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MIPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONECHUSAX M YTBEPKICHUSAX, MpEAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUN (TpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 pemeHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4E€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKU MHCTPYMEHT MO3HAHUS,
GbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBICHHOMY ILIAHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE MO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTbH MOJTYUYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IIPOLIECCa, & TaKKE BBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh HMHGOpPMAINH, JaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3aa4H;

BBIOMpATh, AHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOWpaTh (popMy mpenctaBieHuss UWHGOpPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OLICHMBAaTh HAAEKHOCTh MH(OpMAIUU N0 KPUTEPUSIM, MPEII0KEHHBIM WM
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U

HeasiMU  OOIIEHHs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B



YCTHBIX W MHUCBMEHHBIX TEKCTaX, AaBaTh IMOSICHEHUS [0 XOJy PELICHUs 3aJayH,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0/ie 00CYXXJIEHUS 33/7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOUN TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALCJICHHbIE Ha IIOMCK
pelIeHus, COIOCTABIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTUX Y4YaCTHUKOB
nuanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl MpU pELIEHUWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOI JEsATEeNbHOCTH, IJIAHUPOBAaTh OPTraHU3allMI0 COBMECTHON pPalOTHI,
pacnpenensaTb BUAbl palboT, JHOroBapuBaThCs, 00CYXKJaTh MPOLECC U Pe3ysbTar
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IMITYpPMbl» W UWHBIE); BBIIOJHATh CBOIO 4YacThb pabOTBl H
KOOPJIMHHUPOBAaTh CBOM JEHUCTBUA C JPYTMMH YICHaMHM KOMAaH[bI, OLICHUBAaTh
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMMHA pe3ynbTar Mo
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTABJATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pEe3yJbTaTa AECATEIBHOCTH IOCTABJIECHHOM L€ U
YCIOBUSIM, OOBACHATH MPUYUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIeTH, HAaXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;



BBIPKATh OMOIMHM TPU H3YYCHHH MATEMAaTUYECKUX OOBEKTOB W (PaKTOB,

JaBaTh HMOIMOHAIBHYIO OLIEHKY PELICHHUS 3a1a4H.
HPEIMETHBIE PE3YJIBTATHBI
K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MoIyyuT CIeAYIOUUe MPeIMETHbIC
pe3yJIbTATHI:

Pacrio3HaBaTh U3yU€HHbIE TE€OMETPUYECKHE (QUTYpPBI, OMpeneisTh HX
B3aMMHOE PACIOJIOKEHUE, H300paxaTh TeOMeTpUuecKkue (GUrypbl, BBITIOIHATH
YEpTEXKU 110 YCIOBUKO 3ahauu. M3mepsATs JIMHEHHBIE U YIVIOBBIE BEJIUYHHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlemate NIPUKUAKY U OLICHKY JIMHEWHBIX U YIVIOBBIX BEJIIMYMH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarhk pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
IPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUH 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C MCIOIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCAd NpPHU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYTOJBbHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYIOJIBHOIO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3a7a4.

Onpenensath nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
c HUMU cekymas. OnpeaensaTe NapayieIbHOCTh NPSIMBIX C MOMOIIBI0 PaBEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU 0 TOUEK APYTrOU MPSIMOM.

Pemiats 3amaun Ha KileTyaToi Oymare.

[IpoBOANTH BBIYUCICHUS U HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYECHUS
JIJIOB B TEOMETPUYECKMX 3aadyax C MCIIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEYEHNH [IBYX IApaAJUICIbHBIX MPAMBIX CeKyuleh. Pemare mnpakTthueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEeKTPHUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKHE
MecTta Touek. [lonp30BaThCs MOHSTHEM reoMeTpuueckoro mecta Touek (I'MT) npu
JI0KAQ3aTEIbCTBE TEOMETPUUECKUX YTBEPKACHUM U IPU PELICHHUU 3a/1a4.

@opMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJECTh UX CBOMCTBAMU. Y METh JIOKA3bIBATh U MPUMEHSTH
3TH CBOMCTBA IIPU PEILICHUU 3a1a4.

Brnagere MmoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaXOAMUTh €€ HEeHTp. JJoKa3bIBaTh U HUCIOJIL30BATh (PAKTHI O TOM, YTO OMCCEKTPUCHI



YIJ0B TPEYrOJIbHUKA NEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, YTO CEpPEAHHHbBIE
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE.

Biazets noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
MEPIECHINKYJIIPHOCTA KacaTeIbHON M pajuyca, MPOBEAEHHOIO K TOYKE KACaHUSI.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, TPOBEAEHHBIX U3
OJTHOM TOYKH, U IPUMEHSATH ITO B PELIEHUH T'€OMETPHUECKUX 3a/1a4.

Jloka3plBaTh W NPUMEHATH NPOCTEUIINE T€OMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKHUI CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MOMOILIBIO LIUPKYJISI U
JIMHENKHU.

K koniy oOyuyenus B 8 Kiacce o0Oydaroumuicsl TMOJMYYUT CJIECAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

PacrioHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
II0JIB30BAThCS MX CBOMCTBAMM IIPU PEIIECHUU F€OMETPUYECKHUX 3anad. Paznuyars
IPU3HAKU U CBOKCTBA IapajuiesorpaMmma, poMOa 1 NpsMOYTOJIbHUKA, JOKA3bIBATh
UX U YBEPEHHO MPUMEHSTh NPU PEIICHUH T€OMETPUUYECKHUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUsT MEANAH TPEYroJIbHUKA (LIEHTpa
Macc) B pEIICHUH 3ajau.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA U TpPaIllelUH, PUMEHATH
UX CBOMCTBA NIpPH PEIICHHMH T'€OMETPUYECKUX 3ahad. Fcrnonap30BaTh TeopeMmy
dasieca U TeOpeMy O MPONOPLUUOHANBHBIX OTpPe3KaxX, MPUMEHITh UX JJIs PEIICHUS
IIPaKTUYECKUX 3a]a4.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUIYpPbl U HCHOJIb30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Bnanete moHATUSMHU 1OA00USI TPEYTrOJIbHUKOB, Ko3(duuueHta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYToJIbHUKOB. IMeTh pencraBiieHue o
npeoOpa3zoBaHuu MOAO0MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/100us TPEYroJIbHUKOB MU PEHIeHUH TreoMeTpudeckux 3aaad. [lokaspiBaTh U
NPUMEHSTH OTHOIIEHUS MTPOTOPIIMOHAIBHOCTH B IIPSIMOYTOJIbHBIX TPEYTrOJbHUKAX.
[TpumeHsTh Mogo0ue B NPaKTUYECKUX 3aadax.

BeiBomuTh W HUCHOJIB30BAaTh MpoCTediue QopMyiabl Ui IUIOIIAAU
TpeyrojbHHUKa, MapaiiesorpaMma, poMoa u Tpanenuu. Beraucnare (pa3nuyHbIMU
cnocobaMy) TUIOUIa[b TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(moyb3ysCh, TNI€ HEOOXOIUMO, KAJIBKYJISTOPOM). 3HATh OTHOIIEGHME ILUIONIaAcH
NOJ00OHBIX (PUTYp M NMPUMEHATh MpPU penieHuu 3anad. [IpuMeHsATh mojgydeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tone3oBatbess Teopemoit [ludaropa ans pemieHUss TEOMETPUUYECKUX H
npakThdeckux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJIEIb B IMPAKTHUYECKHX
3a/1a4ax, CaMOCTOSITENbHO JEeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.



Bianerp mNOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIVIA, yIja MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbBHUKA U
YETHIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IPU PELICHUU 3a/1a4.

IIprMeEHATH NOyYEHHBIE 3HAaHUS HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIH U1 3a1a4 PEAIbHOU KU3HU U NIPOBOJUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TMpPUMEHEHHEM TMOJ00uS U TPUTOHOMETPUHU (TOJB3YSICh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K koHI1ly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pEe3yJbTaThI:

3HaTh TPUTOHOMETpHUUYECKUE (PYHKIUU OCTPBIX YIJIOB, YMETh HAXOJAUThH C UX
MOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonb30Batbes popmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIAECTBOM JUII HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTb TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPHUMEHATH UX IS
HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUICHUE TPEYrOJIbHUKOBY),
IIPU PELICHUH TIEeOMETPUYECKUX 3anad. [IpuMeEHSTh IOaydeHHbIE 3HAHWS IIPU
pELIEHNHN NMPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTH
U BIQJEThb TPUTOHOMETPUYECKUMH (opMylaMu [UIsl IUIOMIAJU TPEYrojbHUKA,
napajuiesorpaMma, pom0a, Tpaneunu, BEIBOJUTE U IPUMEHSTh Gpopmyiy ['epoHa u
dbopMyITy JUIs TTOIAIHN BBITYKIOTO YETHIPEXYTOJbHUKA.

NmMeTrs mnpeAcTaBiIeHHE O TOMOTETHH, NPUMEHITh B IPAKTUYECKUX
CUTyalHUsIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu peieHnu 3aay.

Hcnonp30BaTh TEOpEeMBbl O BIMCAHHBIX YIVIAX, YIVIAX MEXAY XOpAaMH
(CeKyIMMHM) U yTiie MeXAY KacaTeJIbHOM U XOPAOH MPH PEIIEHUU T€OMETPUUYECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOpI, O
MIPOU3BEACHUHU OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOPAMHAT HAa IJIOCKOCTH, PadOTaTh C ypaBHEHHEM
OpssiMOM  Ha TUIOCKOCTH. Bragerh MNOHATHSAMM YIJIOBOrO KO3(QQUIMEHTa U
CBOOOJHOTO 4YJIi€Ha, MOHUMATh MX T€OMETPUUYECKUU CMBICI M CBS3b YIJIOBOTO
kod(dduieHTa ¢ Bo3pacTaHHMEM M YObIBAHUEM JHMHEHHOW (QYHKIUU. YMETh
pematb METOAOM KOOpPAMHAT 3a7a4M, CBSI3aHHbIE C NAPAUICIbHOCTBIO W
NEPIECHINKYJIAPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUYECHUS.



BbIBOOUT, W BIANETh YpPAaBHEHHEM OKpPYXHOCTH. lcnosib3oBaTh MeToA
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSSHUS OT TOYKHM 10 MPSMOM, IJIOMAAX MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpOBaHHOM Momaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpd  PELICHUU
FEOMETPUYECKHX MW NPAKTUYECKUX 3a1ad. [IpuMEHATh METOJ KOOpJIMHAT B
IPaKTUKO-OPUEHTHUPOBAHHBIX T€OMETPUUYECKHX 3a/1a4aX.

Brmanetes moHsATMEM BEKTOpa. YMETh CKJIaAbIBATh M BBIYATATH BEKTOPBI,
YMHOKaTh HA YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M IIapajuieorpaMMa.
BiageTs NpakTUYeCKUMH MHTEPIPETALMIMHU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpJIMHaTaMH BeKTOpa. Bianerp CcIoKeHHWEM ¢ BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

Wmets npencraBieHue o 0as3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUUECKUX COOTHOWIEHUH. IIpuMeHsTh ToJlydeHHblE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bnanete NOHATHEM CKaJSPHOIO IMPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUYECKANA CMBICII M YBEPEHHO IIOJb30BAThCSl €0 BBIPAXKEHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBs3b ¢ npoenrpoBanueM. [I[puMeHATh cKalasipHOE MPOU3BEIECHUE BEKTOPOB
JUISl HaXOXKJEHUs IJIMH U YIJoB. PemaTe reoMeTpuyeckue 3aJayd ¢ MOMOUIBIO
CKaJISIPHOrO Ipon3BeAeHus. Vcronb30BaTh CKAISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

Bragetes NOHATHSAMHM NPAaBUIBHOIO MHOTOYTOJIBHMKA, JUJIMHBI OKPY’KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOWAAb Kpyra u
ero yacredd. Ilonumare cmbici uucna m. [IpUMeHSTH MOJy4eHHBbIE YMEHHS IMpHU
pEIIeHNH TPAaKTHUYECKUX 3aJady. 3HAaTh HCTOPUYECKHE CBEIEHHUS 00 H3MEpEeHUU
JUIMHBI OKPY>KHOCTH U TUIOLIAJH KpyTa.

Nmers mnpencraBieHue o MpeoOpa3oBaHUM TUIOCKOCTH, O JBUYKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PELIEHUU T€OMETPUYECKUX 3aa4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, Te
HE00XO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmscckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
N3mepenue reoMeTpu4eckux BEITUUYUH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yriioB 15 1
MHOT'OYTI'OJIbHUKA
[IpsiMoyTONBbHBIE TPEYTOJIBHUKHI
5 ['eomeTprueckne HepaBeHCTBA 1
OxpyxHocTb. 'eomeTpudeckue mecra
6 To4ek. ITocTpoenus ¢ moMOIIBIO UPKYJIS 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 000011IeHHEe, CHUCTEMATH3AIIAS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE

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

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXyTroJbHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPHH

VYTIIbI B 94eTBIPEXYTOLHUKH, CBSI3aHHBIE C 20 1

OKPYXHOCTBIO

HOBTOP@HI/IG, 000011eHre, CUCTeMaTU3aIIHs 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroa KoopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHME, 0606HICHI:I€, 12 1
CUCTEMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHUSA 1
r€OMETPUH
5 HauanpHele nonsTus reomerpun. Touka, 1
npsimMasi, OTpe30K, JIy4
3 Hauansubie nouarus reomerpun. Touka, 1
npsiMasi, OTPE30K, JIy4d
[TonsiTue 06 akcuome, Teopeme,
4 JI0OKa3aTeNIbCTBE, ONPEACIICHUH, CBOWCTBE, 1
IIPU3HAKE
B3anMHOe pacrnonokeHue TOYeK Ha
5 npsaMon. MsMepenue JUIMHBI OTpE3Ka, 1
pacCTosIHUE MEXAY TOUKaMU
B3anMHOe pacnonokeHue TOYeK Ha
6 npsMon. MsMepenue JUIMHBI OTpE3Ka, 1
pacCTosIHUE MEXAY TOUKaMU
B3anMHOe pacnionoxeHue TOYeK Ha
7 npsMoil. MIaMepenne JUIMHBI OTpe3Ka, 1
paccTositHue MeXay TOYKaMu
8 [TonymnockocTs 1 yroi. Buasl yrios. 1
W3mepeHne BeIMYrH yII0B
9 [TomymnockocTs U yrois. Buast yrios. 1




H3mepeHue Ben4rH yIiioB

[TonymnockocTs U yroj. Buasl yrios.

10 H3mepeHue BenM4rH yIiioB 1
BepTukanbHble 1 CMEKHBIE YTJIbL.

11 [TapanienbHbIC U IEPIICHIUKYISIPHBIC 1
npsiMble

12 [apannenbHbie U EPICHIUKYIISPHBIC 1
npsIMbIe
BepTukanbHbie 1 CMEXHBIE YTIIbL.

13 [TapamienpHbIe U EPIICHIUKYJIISIPHBIE 1
psIMBIE
BepTukanbHbie U CMEKHBIE YTJIbL.

14 [TapannensHble U TEPIICHIUKYISIPHBIC 1
psIMBIE

15 PaccrosiHne oT TOUKM 10 IpsIMOi 1

16 buccekrpuca yria 1

17 buccekrpuca yria 1

18 buccekrpuca yria 1

19 Jlomanas. Buapl momaHsixX. J{uHa 1
JIOMaHOU

20 Jlomanas. Bunbl nomansbix. JlnvHa 1
JIOMaHOU

21 MHoroyronasHuKH. [IoHATHE O BBITYKIIBIX 1
¥ HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

99 MHoroyronsHuku. [lepumerp 1
MHOT'OYTOJIbHUKA.

93 MHuoroyronsHuku. [lepumerp 1

MHOI'OYroJIbHHKA. ITonsTie o BBIITYKJIBIX




N HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

MuoroyronsHuku. [lepumerp

24 MHOTroyrojbHuka. [loHaTHEe 0 BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIBHUKaX
MuoroyronsHuku. [lepumerp

25 MHOroyrojiabHuka. [IoHaTHE 0 BBIMYKIIBIX
Y HEBBIYKJIBIX MHOTOYT OJIbHUKAX

26 NHCcTpyMeHTBI U1sl U3MEPEHUN U
MOCTPOECHUI

97 HNHCcTpymMEHTHI 11 U3MEPEHUN U
MMOCTPOEHUI
KoHTtposbHas pabora o teme "Hauana

28 reometpud. [Ipocreiine
reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA.
N3mepenue reomerpuueckux ¢uryp"

29 Menunana, 6GuccekTpuca 1 BbICOTa
TPEYroJabHUKa

30 Menuana, GuCCeKTpuca U BbICOTa
TpeyrojbHUKa

31 PaBeHCTBO TpeyroIpHUKOB

30 IlepBblil IpU3HAK paBEHCTBA
TPEYrOJIbHUKOB

33 PaBHOOe1peHHBIE M PABHOCTOPOHHUE
TPEYrOJIbHUKHU U UX CBOMCTBA

34 PaBHOOeApEeHHBIE U PABHOCTOPOHHUE
TPEYrOJIbHUKHU U UX CBOMCTBA

35 PaBHOOeIpEHHBIE TPEYTOJIBHUKU U UX

CBOMCTBA




[TpuzHak paBHOOEIPEHHOTO

36
TPEYroJabHUKA

37 [Ipu3nak paBHOOEAPEHHOTO
TpPEYrojbHUKa

38 BTtopoii npusHaku paBeHCTBa
TPEYrOJIbHUKOB

39 Bropoil npusHaku paBeHCTBa
TPEYrOJIbHUKOB

40 [IepBblii 1 BTOPOM NIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

41 ITepBslii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

42 Tperuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 Tpernil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

45 [IpuMepsl cHMMETPHUH B OKPYXKaIOIEM
MuUpe
@urypsl ¢ 0CEBON CUMMETPHUEN.

46 [TprimMepsl CUMMETPUH B OKPYXKAIOIIEM
Mupe

47 KonTtponbHas pabora o Teme
"TpeyronbHuku"

48 [TapannenbHOCTb NPSAMBIX

49 CaolicTBa U MPU3HAKH MMapaJIIeNIbHBIX




IIPSIMBIX

CpolicTBa 1 IIPU3HAKH apalJICJIbHBIX

50 1
IPSMBIX

51 CBoiicTBa U NPU3HAKHU MapajuIeIbHbIX 1
HPSAMBIX

59 CBoiicTBa U MPU3HAKHU MapaJUIEIBHBIX 1
IPSMBIX

53 CBoiicTBa U NPU3HAKHU MapauIeIbHbIX 1
TPSIMBIX

54 CBoiicTBa U NpU3HAKHU MapajuIeIbHbIX 1
HPSMBIX

55 CyMMa yriioB TpeyroJibHHKa 1

56 CymMa yriioB TpeyroyibHHKa 1

S7 Bremnue yrisl TpeyrojibHHUKa 1

58 Buewnue yribel TpeyrojibHuKa 1
CymMa BHYTpPEHHHX YIJIOB

59 MHOT'OYI'OJIbHUKA ¥ CyMMa BHEIIHHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOTOYTOJIbHUKA  CyMMa BHEIITHIX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
CymMa BHYTPEHHHUX YIJIOB

61 MHOTOYTOJFHIKA ¥ CyMMa BHEIITHIX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
KonTtponbHas pabora o Teme

62 "ITapamnensHocTs. CyMMa yriioB 1
MHOIOYyrojbHHUKa"

63 [Tpru3HaKkK paBeHCTBA MPSMOYTOIBHBIX 1




TPEYTrOJIbHUKOB

[Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX

64
TPEYroJbHUKOB

65 [TepneHuKyIsIp U HAKJIOHHAS
CBoIiCTBO MeIMaHbI MPSIMOYTOIBHOTO

66 TPEYTrOJIbHUKA, POBEACHHON K
THIIOTEHY3€
CBoiicTBO MeMaHbl PSIMOYTOJIBHOIO

67 TPEYroJbHUKA, MPOBEIAEHHON K
THIIOTEHY3€

68 [TpsAMOYTOBbHBIN TPEYTrOJILHUK C YTIIOM B
30 rpagycoB

69 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B
30 rpagycoB

70 CooTHoOIIEHHS MEX1y CTOPOHAMU U
yIJIaMU TPEYrOJbHHUKA

7 CooTHOIIEHUsI MEXKIY CTOPOHAMHU U
yIJIaMy TpeyrojabHHUKa

7 HepaBeHcTBO TpeyroyibHUKA.
HepaBeHncTBO 0 aynHE TOMaHOU
HepaBeHcTBO MeXX 1y epHIEHIUKYIIPOM

73 7 HaKJIIOHHOU. PaccTossTHHE OT TOYKH 10
IpSAMOi
KonTtponbHas pabora no Temam

74 "ITpstMOyTOJIbHBIE TPEYTOJIBHUKH ",
"T"eomeTprueckue HepaBeHCTBA"

75 OKpYKHOCTb, XOp/Ibl U TUAMETPHI, UX

CBOMCTBA




OKpy’>KHOCTb, XOpAbI U IUAMETPBI, UX

76 -
CBOIICTBA
B3anMHOe pacnonokeHue OKpy>KHOCTH U

77 npsMoil. KacarenpHas u cexymias K
OKPY>KHOCTH
B3aunMHoe pacnonoxeHne OKpy>KHOCTH H

78 npsimoii. KacarenpHast 1 cexyias K
OKPY>KHOCTH
B3anMHOe pacrionioxeHre OKpY>KHOCTH U

79 npsimoid. KacaTtenbHas u cexymas K
OKPY>KHOCTH

80 OKpy>KHOCTb, BIIUCAHHAS B YTOJI

81 OKpy’KHOCTb, BIIUCAHHAS B yroOJl
[lonsTHE O TEOMETPHUECKOM MECTe

82 Touek. [Ipumepsl reoMeTprUECKUX MECT
TOYEK Ha MIOCKOCTU
[TonsTHE O TEOMETPHUECKOM MECTE

83 Touek. [I[puMeps TeOMETPHUECKUX MECT
TOYEK Ha MIIOCKOCTH

84 OmnwucanHas OKPY)KHOCTh TPEYroJIbHUKA,
€€ LEeHTp

85 OnucanHas OKPYXKHOCTb TPEYroJbHHKA,
€€ LEeHTp

86 MeToa reoMeTpUIecKuX MECT TOYEK TTPH
pEIIeHIH TEOMETPHYECKUX 3a1a4

87 MeTtoa reoMeTpuuecKuX MECT TOUYEK MpU
pEIIeHIH TEOMETPHUYECKUX 3aad

88 MeTtosa reoMeTpuuecKuX MECT TOUYEK MpU




PCHICHUU I'COMCTPUYICCKUX 3a/lav

89

90

91

MGTOI[ IreOMETPHUIYCCKUX MECT TOYECK IIPHU
PCHICHUU I'COMCTPUICCKUX 3a1a4

OO00oCHOBaHUS MTPOCTEUIITNX TTOCTPOCHUH,
JTarnbl 33]]Ja4l Ha IOCTPOEHUS, pEelICHHE
3aJ1a4 Ha IOCTPOEHUE IIUPKYJIEM U
JIMHENKOU

O6ocHOBaHUS MPOCTEUIITUX TOCTPOCHHIA,
JTarbl 33]]a4i Ha TOCTPOCHUS, PElICHHE
3a/1a4 Ha MMOCTPOCHUE LIUPKYIIEM U
JMHENKOU

92

KonTtponpsHas padbora o Teme
"OkpyxHOCTb. [ 'eomMeTprueckue mecra
Touek. [TocTpoeHus ¢ TOMOMIBbIO ITUPKYIIS
U TUHEeNKn"

93

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

94

95

96

[ToBTOpenue u 0606meHue. Pemenue
3aj1a4, WLTFOCTPUPYIONIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca
[ToBTOopenue u o6o061eHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXKITY
Pa3sINYHbBIMH TEMAaMH KypcCa
[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXKITY
pa3IUYHBIMHE TEMaMH Kypca

97

[ToBTOpenne u 0600mIeHNE. Permenune




3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEXKIY
pasInYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenne

98 3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U MEXKITY 1
pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenune

99 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEXKIY 1
Pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 00600mIeHNE. Pemenue

100 3a/1a4, WJUTFOCTPUPYIOLINX CBS3U MEXITY 1
pa3InYHBIMH TEMaMHU Kypca

101 Wrorosas koHTposibHasA paboTa 1
[ToBTOpeHue u 00600mIeHNE. Permenue

102 3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEXKITY 1
Pa3TUYHBIMU TEMaMHU Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 YeTbIpexyrolbHUKH 1
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
3 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku u 1
CBOMCTBa
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
6 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyronabHUK, pOMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
8 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOMCTBA
9 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEYroJbHUKA
11 Cpenusia nuHus TpEyroJbHUKA
12 Tpaneuus. PaBHoGenpenHas Tpanenus, eé 1
CBOICTBA U IPU3HAKU
13 Tpamenus. PaBHoOenpenHas Tpanemus, e 1




CBOMCTBA U IIPU3HAKHU

14 [IpsiMoyronbpHas Tpanemus 1

15 CpenHsist TMHUS Tpanenun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

19 TeopeMa o0 pONOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (PUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTpIpEXyroJpHUKN"

93 [Tonobue TpeyroabHUKOB, KO3 PUIIHEHT 1
1o100ust

24 [TonoGue TpeyroibHUKOB, KOA(PPHUIIUEHT 1
noo00us

25 [lepBriii mpU3HaK 101001 TPEYTOIBHUKOB 1

26 IepBblif mpU3HAK 1101001 TPEYrOJIbHUKOB

97 Bropoii u TpeTHii npu3Hak moaoous 1
TPEYTrOJILHUKOB

28 Bropoii u Tpetnii npuzHak noao0us 1
TPEYTOJILHUKOB

29 [Tpu3Haku mo100us TPEYTrOIbHUKOB

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

31 [TpumeneHune nogo0us MPH peIIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [TpumeneHne mo00us IPH PeTICHIH 1

IMPAKTUYCCKUX 3aaa4d




[TpumeneHne nog00us MPH PeIICHUH

33 MPAKTUYECKHX 3aja4

34 [TpumeneHne Mog00usI IPU PEIICHUH
MPAKTUYECKHX 33724

35 [Ipumenenue moaooust NP pelieHUH
MPAKTUYECKHX 3aja4

36 [TpumeneHne MoI00HsI IPU PEIICHUH
MPAKTUYECKHX 3a7a4

37 BBeneHnve noHsTHs MPeoOpa3oOBaHUS
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "Ilomodue"

39 [Tonstre nnowmaau. CpoicTBa IIOIIAAEH
reOMEeTPHUECKUX HUTyp

40 ITonstue mromanu. CBolcTBa ILIOIIAAEH
reOMEeTpUYECKUX QPUTyp

41 [Tonstue nnomaau. CoiicTBa mionaaen
TeOMETPUUYECKUX PUTYP
[Ipocreiimue GopmMyIbl A7 TIIOMIATU

42 TpeyroJibHUKA, apajuiejorpamma, pomoa
1 Tparenuu
[Ipocreiimme hopMynbl A7 TIIOMIATN

43 TpEeyroJibHUKA, TTapajuiejiorpaMmma, pomoa
U Tparenun
[Ipocreiimme hopMynbl 7S TUIOMIATH

44 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tpareuuu

45 [Ipocreiimue hopMyInbl 7S TUIOMIATH

TpEyroJibHUKA, MapajuiesorpaMmma, pomoa




U Tparenuu

[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

46 TpEeYroJbHUKA, MapaienorpamMmma, pomoa 1
U Tparenuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

47 TpEyroJibHUKA, TTapajuiejorpaMmma, pomoa 1
U Tparenuu
[Ipocreiimue hopMynbl A7 TUIOMIATU

48 TpeyrojbHUKa, IapajiesorpaMma, pomoa 1
U Tparenuu
[Tpocreiimme GopMyITbl s TUTOIIA A

49 TpeyroJibHUKA, apajuiejorpamma, pomoa 1
U Tparenuu
[Tpocreiimme GopMyITbI IS TUIOIIA A

50 TpeyroJibHUKA, Tapajuiejorpamma, pomoa 1
U Tparenuu

51 [Tnomaau nogo6HBIX GUryp 1

52 [Tnomaan mogoOHBIX Guryp 1

53 [Tnomaau nogo6HBIX GUryp 1

54 Kontponbnas padota mo teme "Tlnomans" 1

55 Teopema ITugaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNN TPAKTHYECKUX 3a1a4

57 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYSCKHX 33124

58 [Tpumenenue Teopemsl [Tudaropa npu 1
pelIeHNnN TPAKTHYECKUX 3a1a4

59 [Ipumenenue Teopemsl [ludaropa npu 1




PCHICHUHU MPAKTUYCCKUX 3a1a4

[Ipumenenue Teopemsl [Tudaropa npu

60 peLICHUH MPAKTUYECKUX 3a/1a4

61 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

62 IIponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 IIponopunoHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 IIponopuroHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

65 [IponopuronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 IIponopunoHanbHbIE OTPE3KH B
MPSIMOYTOJIFHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

67 OCTPOTrO yTja NpsIMOYTOJILHOTO
TpEyroJibHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

68 OCTpPOTO yTJIa MPSIMOYTOIBHOTO
TpEyroJibHUKa
Cunyc, KOCUHYC, TAHT€HC M KOTAHTeHC

69 OCTpPOTO yTJIa MPSIMOYTOIBEHOTO
TPEyToJIbHUKA

70 Tpuronomerpuueckre GyHKIUHU YIIOB B
30°, 45° u 60°

71 Tpuronomerpuueckre GyHKIUHU YIIOB B

30°,45°u 60°




KonrponsHas padora o Teme "Teopema

72 [Tudaropa u Havana TpuroHoMeTpun" L

73 BnucanHnble U LIEHTpaIbHBIE YIUIbI 1

74 Bnimcanubie v IEHTpaIbHBIC YTIIbI 1

75 BnucanHnble U LIEHTpaIbHBIE YIUIbI 1

76 Bnimcannbie u IEHTpaIbHBIC YIIIBI 1

77 VYron Mexay KacaTelbHON U XOpJon 1

78 VYron Mexay KacaTelIbHOW U XOpJ0H 1

79 VYTIBI MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

82 Brincannsle u onvcaHHbIe 1
YEeTBIPEX YT OJIBHUKU

83 CBoiicTBa M MPU3HAKHU BIUCAHHOTO 1
YeThIPEXYTrOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIUCAHHOTO 1
YEeTBIPEXYrOJIbHUKA

85 CBoiicTBa M MPU3HAKHU BIHCAHHOTO 1
YEeTBIPEXYrOJIbHUKA

86 CBoiicTBa M IPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTrOJIbHUKA

87 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEHN

88 B3anmMHoe pacnonoxeHue aByx 1
OKPY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1




90

Kacanue okpyxHoCTER

91

92

OO01ue KacaTelbHbIE K IBYM
OKPY>KHOCTSIM

KontposbHas padota o teme "Yriasl 1
YeThIPEXYTOJIbHUKH, CBA3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBTrOopenue u o6o0mmenue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

94

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

95

96

97

[ToBTOpenue u 06o0mEeHue. Permenue
3a71a4, WUTIOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca
IToBTopenue u o6o61meHue. Pemenue
3aj1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u o6obmeHne. Pemenue
3aj1a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

98

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

99

100

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0menue. Pemenue




3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

101 Hrorosas kKoHTpoJIbHAsI paboTa 1

[ToBTOpenue u 06o0meHue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1

Pa3siInYHbIMU TEMAMH KypcCa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
1 Cunyc, KOCMHYC, TaHTeHC YIriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJECTBO
3 @dopMyITbl TPUBEICHHS
4 ®opMyIibl TPUBEACHUS
5 Pemenne tpeyronsaukos. Teopema 1
KOCHHYCOB
5 Pewmenue tpeyronsHukoB. Teopema 1
KOCHUHYCOB
7 Teopema cuHycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenne npaktudyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpudeckue GOpMyIbI IJIs

13 TUIONIA/IA TPEYTOJIbHHKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopmMyIbl 1Jis

14 TIJIOIIAIN TPEYTOJbHUKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma
Tpuronomerpudeckue GOpMyIIbI IS

16 TUIOLIA/IA TPEYTOJIbHUKA,
napajuieiorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopMXJIa TUTONIA/IN BBIMYKIIOTO
YeThIPEXYTOIbHUKA

21 CI)opM}.{na IIJIOIIAU BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

99 KonTponbhas padota no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopbl U TOI00HBIE TPEYTOILHUKH B
OKPYKHOCTH

24 Teopema o mpou3BeIEHUN OTPE3KOB XOP/]

25 Teopema 0 npon3BeIEHUHN OTPE3KOB XOP.

26 TeopeMbl 0 TpoW3BEICHUN OTPE3KOB




CEKYILNX

Teopembl 0 IPOU3BEACHUN OTPE3KOB

27 1
CEKYIIUX
28 Teopema o KBasipaTe KacaTeabHOMN 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopemsl UeBbl 1 Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsiTHIE O TOMOTETHH 1
34 Kontponbnas padota nmo teme "[lomooue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON Ha TIIIOCKOCTH.
35 YrioBoi Ko3hPHUITUEHT ¥ CBOOOTHBIH 1
YJIeH, UX TEOMETPUUYECKUIN CMBICIT
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.
36 VYrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
37 [TapamiensHOCTh U IEPICHIUKYIIIPHOCTD 1
MPSIMBIX (Yepe3 yriioBon KodpuimenT)
38 VYpaBHEHHE OKPYKHOCTHU 1
39 HaxoxneHne nepecedeHnit OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
40 HaxoxeHue nepece4eHu OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
41 dopMya pacCTOSSHUSA OT TOYKH JI0 IPSIMO 1
42 [Imomane nmapamienorpaMma B 1

KOOpJMHATAX, TIOHITHE 00




OPUEHTUPOBAHHON IIOLIAIN

HpI/IMeHCHI/Ie METOJa KOOpAWHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPHUECKUX 3aauax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BekTops! Ha II0CKOCTH
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA
napajuiesorpaMma
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 MIpaBUJIa TPEYTOJIbHUKA U
napajuieniorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BBIYUTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CroxeHre ¥ BEIYUTaHHE BEKTOPOB,

51 YMHO>KEHHE BEKTOpa Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHre BEeKTOPOB B (hU3HKE, IICHTP
Mmacc

53 [TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOPOB 10 0a3ucy

54 [TonsTue o 6a3uce (Ha MWIOCKOCTH).
PaznoxeHus BEeKTOpOB 1o 0a3ucy

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BeKTOpoB 1o 0a3ucy

CkansipHoe Mpou3BeIeHNE BEKTOPOB,

56 Te€OMETPHUECKUI CMBICI U BHIPA)KEHUE B
JIeKapTOBBIX KOOPAWHATAX

57 JMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHoe MpOU3BE/ICHUE U
MPOELMPOBAHUE

59 [TpuMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB TSI HAXOXKJICHHUS JUIMH U YTIIOB

50 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKACHUS UTHH U YTJIOB

61 [TpumMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB I HAXOXKJICHHS JUTMH U YTJIOB

62 Pemenue reoMmerprueckux 3agad ¢
MTOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemienue reoMeTpudeckux 3aaad ¢
MOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUMCIIEHUE X 3JIEMEHTOB

66 [IpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

67 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX JIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

69 Yucno T v UTHHA OKPY)KHOCTH




70 Yuco T ¥ IMHA OKPY>KHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUInHa Ayru OKpPY>KHOCTHU 1

73 Panuannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
1 CETMEHTA)

76 [Tnomane Kpyra u ero 3IeMEeHTOB (CEKTOpa 1
1 CErMEHTA)

77 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
U CETMEHTA)

78 Brruuciienue nepuMeTpoB | IUIOMIACH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Beruncienue nepuMeTpoB | ILUIOMIAICH 1
¢buryp, BKIIOUYAIOIIUX 3JIEMEHTHI Kpyra

80 KonTponbhas no reme "/[nuna 1
OKPY>KHOCTH M ILIOIAaab Kpyra"

81 LlenTpanpHasi cCHMMETpHS 1

82 IleHnTpasibHO-CUMMETPUYHBIE PUTYPBHI 1

83 [Tooport 1

84 OceBas cummerpus 1

85 durypsi, (jI/IMMeTpI/ItIHI)Ie OTHOCHTEITEHO 1
HEKOTOPOH ocH

86 [TapannenpHblil IepeHoOC 1

87 IToHsATHE IBM)KEHUS U €0 CBOIICTBA 1

88 PaBenctBo ¢uryp 1

89 [IposiBieHNsT CHMMETPUH B TIPUPO/JIE, 1




JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

91

Kommno3unuu asuxeHuit (mpocreime
IIPUMEPHI)

[ToBTOpenue u 06o0meHue. Pemenue
3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

92

[ToBTrOopenue u o6o0mmenue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

94

95

96

[ToBTOpenue u 06o0mEeHue. Permenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u o6o61eHue. Pemenne
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

98

99

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0menue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue

100 3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpobHAs paboTa 1
[ToBTrOopenue u o6o0mmenue. Pemenue
102 3a]1a4, WUTIOCTPUPYIOIINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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