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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1eNbl0 00€CTIeUnTh M3YyYeHUE CBOMCTB M pa3MepoB QUIyp, HX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi reOMEeTpUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JTIOKa3aTelIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIOUEHUS, IOKA3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATHUKHU.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]lay, BCTPEHAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FEOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAMHM YEPTEK WM PUCYHOK, HAWUTU
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTUYECKOTO XapakTepa OOYydYaroUIUNCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYHCIICHUS U OIIECHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOyYaromuecs: He MPOCTO 3HAKOMSITCS C ONPeIeTIEHHBIMUA MOHITUSIMHU, A
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MpeaMeTax, mpexae Bcero pusrke u nHpopmatuke,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YetbipéxyronbHukny, «Ilogobuey», «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

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

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE YIUIbl. [lapainienbHble U IepIeHIUKYISIPHBIE TIPSIMBIC.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpencTaBICHUS O paBEeHCTBE (QUIYpP, HUX PaCHOJIOKEHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

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

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

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

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

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

IIpsimoyrojibHbIe TPEYroJbLHUKH

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

OxpyxKHOCTH



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

I'eomeTpuyeckue MecTa TOYEK

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

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

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

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHuu MeIaH TPEeyroJbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

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

IL1omaas

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

Teopema IIudaropa

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

DJIeMeHThI TPUTOHOMETPHUH

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

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



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

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpHUUECKOE  ToxkzaecTBo.  DopMynsl  mnpuBenecHus.  PeleHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMyibl g IUIOMIAAM  TPEYrOJbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. IIpuMeHeHHe Ipu pPEeleHu FeOMETPUUYECKHUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauMHaT

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

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

BexTopbl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpAa HA YHCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaX. JMCTpUOYTMBHOCTb CKAJSPHOTO MPOU3BEICHHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

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

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUH (mpocTeiimue npumMepsl). [[puMeHenne B reoMeTpU4ecKuX 3aJa4ax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JTOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

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

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIIECKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

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

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (OPMYIUPOBATH UJIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaroierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIsI 0000IIEHHS M CPaBHEHHS, KpUTEPUHU IIPOBOJIMMOTO aHAJIN3a;



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

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIONCHUSAX U YTBEPKICHUSX, Mpejiaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

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

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

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTU4YECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000IIECHUIA;

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

Pa6ora ¢ unpopmaunmeii:

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

BBIOMpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

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

OIICHMBATh HAAEKHOCTh WH(OpPMAIUU MO KPUTEPUSIM, TPEIIOKEHHBIM WIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

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

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4ETOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAHHM3AIIMI0 COBMECTHOW palOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH NPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U y4EOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelleHHs € YYETOM HMEIOMIMXCA PECYpCcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pPEe3yJbTaTa NEATEIbHOCTH MOCTaBICHHOW LEMH U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

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

IMPEAMETHBIE PE3YJ/IBTATDBI

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

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

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

CTpouTh 4yepTeXKU K TEOMETPUUECKUM 3a/1a9aM.

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

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

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

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

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

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

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



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

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

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

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

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MIOCTPOEHHUS C TIOMOIIBIO IUPKYJIS U
JIMHEWKHU.

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

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
MPU3HAKU M CBOMCTBA IMapasuieiorpaMMa, poM0a U MpsSMOYTOIbHUKA, JOKa3bIBATh
UX U YBEPEHHO NMPUMEHSTH IIPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaJIbHO-CUMMETPUYHBIE (UTYPHl W HUCHOJIB30BaTh MX
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoaoOHBIX (urypax. Ilonb3oBaThecsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
MPUMEHSTH OTHOIICHUSI TTPOTIOPIIMOHATIEHOCTH B TIPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[TpumeHnsTh mogo0ue B MPaKTUIECKUX 3aadax.

BeiBoguTh W HCMONB30BaTh MmpocTeiimme ¢GOopMynbl IS TIOMIATN
TPEyToJbHUKA, MapajuiesiorpaMma, poMoa 1 Tpaneuu. BeraucisaTe (pa3indyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



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

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Bianerp mNOHATHEM BIMCAaHHOTO W LEHTPAJIBHOIO YIJa, yIjla MEXIy
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIHN JUIS 3a/1a4 PEaIbHON JKU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

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

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHU OCTPBIX YIJIOB, YMETh HAXOAUTh C MX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXZCCTBOM JUI HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3a1ad. [IpuMEHSTh MOIydeHHBbIE 3HAHUS TpU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

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

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

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOW U XOPAOW MPU PELIEHUHA FEOMETPUYECKHUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianerp MNOHATUSAMU yriaoBoro kodgduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIECHINKYJIAPHOCTBIO MPSAMBIX, MEPECEUCHUEM IMPSAMBIX, HAXOKICHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpOBaHHOM Mmomaau. llomp3oBaThcs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATH MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerp moHsATHEM BEKTOpAa. YMETh CKJIAJbIBaTh M BBIYUTATH BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpA Ha YMCIIO B KOOPIMHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspHOTO IPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C NpoeLupOBaHUEM. [IpUMEHATH CKAISIpHOE NPOU3BENECHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHOM MEPHI yTJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

HNmeTts mpencraBieHHe O MpeoOpa3OBaHUU IUJIOCKOCTH, O JBHKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



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



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
N3mepenue reoMeTpu4ecKux BEITUYUH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yriioB 15 1
MHOT'OYTI'OJIbHUKA
[IpsiMoyrobHBIE TPEYTOJILHUKU
5) ['eomeTprueckue HepaBEeHCTBA 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)

NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE

padoTshI padoThI pecypen

YeTbIpEXyroabHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPHHU

VYTibl U 4eTHIPEXYTOIBHUKH, CBSI3aHHBIC C 20 1

OKPYXHOCTBIO

HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 10 1

3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Pemenue TpeyroiabHIUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroa KoopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOIIA/Ib KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpeHue, O606HICHI:I€, 12 1
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue Aara unpponbie
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI pecypenI
1 Hcropust BOBHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanbHbie nonsatus reometpun. Touka, 1
npsiMasi, OTPE30K, JIyd
3 HavansHuble nonsarus reometpun. Touxka, 1
npsimasi, OTpPe30K, JIy4
[TonsTre 06 akcrome, Teopeme,
4 JI0Ka3aTeNIbCTBE, ONpeIeICHUH, CBOMCTRBE, 1
MpU3HaKe
B3aumHoe pacronoxeHue Touek Ha
5 npsimoi. MizMepenue JUIMHBI OTpe3Ka, 1
paccTosiHUuE MEKIY TOUKaMU
B3aumHoe pacronoxeHue Touek Ha
6 npsmMoi. Mi3MepeHnue JUIMHBI OTpe3Ka, 1
paccTosHUE MEXKY TOUKaMU
B3aumHoe pacrnonoxkeHue Touek Ha
7 npsimoid. Mi3Mepenue JUIMHbBI OTpe3Ka, 1
paccTosiHue MEKy TOUKaMH
8 [TonymnockocTs 1 yroy. Buasl yrios. 1
N3MepeHne BeTUYUH yIJIOB
9 ITonynnockocTs U yroij. Buasl yrios. 1




N3mepenue Benu4rH yrioB

[TonymnockocTs U yroi. Bujsl yrios.

10 N3mepenue Benu4rH yriioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

12 [TapanyienpHble U NEPIIEHIUKYISIPHBIE
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

13 [TapannensHble U IEPIICHIUKYIISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.

14 [TapamienpHble U IEPIIEHINKYIISPHBIC
MpSIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

15 [TapannensHble ¥ NEPIIEHIUKYISPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Buael nomansix. /nmuHa
JIOMaHOU

20 Jlomanas. Buasl nomansix. /nuHa
JIOMaHOU
MuoroyronsHuku. [Tepumetp

21 MHOTOYToJibHUKA. [[OHSTHE O BEIMTYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

MuoroyronsHuku. [lepumerp
MHOIOyrojbHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

23

MuoroyronsHuku. [Tepumerp
MHOTOYyToJbHUKA. [TOHSITHE O BBIMYKJIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

24

25

26

MuoroyronsHuku. [lepumerp
MHOTOYTOJIbHUKA. [IOHSITHE O BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

MuoroyronsHuku. [lepumerp
MHOTOyrojbHuKa. [[oHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

HNHcTpyMeHTHI 1151 U3BMEpPEHUN 1
IIOCTPOEHUM

27

28

29

HNHCTpyMEHTHI 111 U3BMEPEHUH U
ITOCTPOEHUHN

KonrtponbHas pabora o teme "Hauana
reomerpud. IIpocreiimue
reoMeTpuyeckue GUrypsl ¥ UX CBOMCTBA.
N3mepenue reomerpuueckux ¢puryp"

Menunana, GuccekTpuca 1 BbICOTa
TPEYroJbHUKA

30

Menunana, OuCCeKTpHUca U BBICOTA
TpEeyroJbHUKA

31

32

PaBeHCTBO TpeyroapHUKOB

IIepBblit 1 BTOPOM IIPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

33

[TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA




TPEYroJIbHUKOB

[TepBrIii 1 BTOPOM IPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil M BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

39 PaBHOOe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBa

40 [Tpu3Hak paBHOOEIPEHHOTO
TpPEYroJbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

42 Tperwnii npru3HaK paBeHCTBA
TPEYroJIbHUKOB

43 Tperuii npu3HaK paBEeHCTBA
TPEYrOJIbHUKOB

44 Tperuii npu3HaK paBEeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEM.

45 [IpuMepsl cCHMMETpPHH B OKpYKarOLIEM
MuUpe

46 @urypsl ¢ 0CEBO CUMMETPHUEH.

[Ipumepsl cUMMETpHH B OKPY>KaIOLIEM




MUpE

KonTponbhas pabota no teme

47 " | 1
TpeyroapHUKH

48 [TapamiensHOCTH TPSAMBIX 1

49 CBoiicTBa M IPU3HAKH MTAPAJUICTBHBIX 1
MPSIMBIX

50 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
HPSIMBIX

51 CBoiicTBa M IPU3HAKH MTaPALICITBHBIX 1
HPSIMBIX

59 CBoiicTBa M MPU3HAKH MMaPaALIEITBHBIX 1
MIPSIMBIX

53 CBoiicTBa M IPU3HAKH MapaLIEIbHbBIX 1
MPSIMBIX

54 CBoiicTBa M IPU3HAKH MTapaIEITBHBIX 1
MPSIMBIX

55 CyMMa yTiioB TpeyroJibHIKa 1

56 CymMma yriioB TpeyrojibHUKa 1

o7 Breminue yriel TpeyrojabHHAKa 1

58 BHelHue yriel TpeyrojapHuKa 1
CymMa BHYTpPEHHHX YIJIOB

59 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHHKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA

61 CyMMa BHYTPEHHHUX YIJIOB 1




MHOT'OYT'OJIbHUKAa U CyMMa BHCIITHUX
YT'JIOB BBIITYKJIOT'O MHOI'OYT'OJIbHUKA

KonrponsHas pabora o reme

62 "IMapamnensHocTh. CyMMa yIiioB
MHOIOYyIroJbHUKa"

63 [Ipu3naku paBeHCTBA MPAMOYTOIbHBIX
TPEYrOJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

65 [eprieHAUKYIISAp ¥ HAKITOHHAS
CBoiicTBO MeMaHbl MPSIMOYTOJIBHOTO

66 TpEeyrojbHUKa, TPOBEAEHHOHN K
TUIOTEHY3€e
CBoiiCTBO MeMaHbI MPSIMOYTOIHHOTO

67 TPEYroJbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€e

68 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTJIIOM B
30 rpamycos

69 [IpsiMOYTOBHBIN TPEYTrOJBHUK C YTIOM B
30 rpagycoB

70 CooTHOIIeHUsI MEXIY CTOPOHAMHU U
yTIJIaMu TPEYroJIbHUKA

71 CooTHoOMIEHNs MEXKy CTOPOHAMHU U
yIIIaMA TPEYroJIbHHUKA

79 HepaBeHCTBO TpeyroiabHUKA.
HepaseHcTBO 0 1iiMHE T0OMaHOU

73 HepaBeHCTBO MeX Ay NMEpIEHIUKYIIPOM

U HaKJIOHHOM. PaccTossHUE OT TOYKH 10




IpsAMON

KonTponbnas pabora no remam

74 "IIpsiMOyrONbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpy>XHOCTb, XOp/Ibl U TUAMETPbI, UX
CBOICTBa

76 OKpy>XHOCTB, XOPJIbI U THAMETPHI, UX
CBOICTBa
B3anMHOe pacnonokeHue OKpyKHOCTH U

77 npsmoi. KacarenpHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacrosioxkeHre OKpyKHOCTH U

78 npsmoii. KacatenbHas u cexymas K
OKPY>KHOCTH
B3anMHoe pacronoxkeHne OKpyKHOCTH U

79 npsimoi. KacaTtenbHas u cexyias K
OKPY>KHOCTH

80 OKpy>KHOCTb, BITUCAHHAS B YT'OJI

81 OKpyKHOCTb, BIIUCAHHAS B YIOJ
[TonsATHE O rEOMETPUUECKOM MECTE

82 Touek. [Ipumepsl reoMeTpHUUECKIX MECT
TOYEK Ha MJIOCKOCTH
[TonsATHE O rEOMETPUUECKOM MECTE

83 Touek. [I[pumMeps TeOMETPHUECKIX MECT
TOYEK Ha IIIOCKOCTH

84 OmnucanHast OKpY>KHOCTb TPEyroJbHHKa,
€€ LIEHTpP

85 OnucaHHasi OKPYKHOCTb TPEYTOJIbHUKA,




€€ UEHTp

86

87

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUH I'COMCTPHUYCCKUX 3a1a4

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPHUICCKUX 3ada4

88

MGTOI[ TCOMECTPHUICCKUX MCCT TOYCK IIPU
peIICHUU ITrCOMCTPUYCCKUX 3a1a4

89

90

91

MGTO,I[ TCOMCTPUUCCKUX MECT TOYCK IIPpHU
peIICHUU ITr€COMCTPUYCCKHUX 3a1a4

O60cHOBaHMS MPOCTEUIITNX TOCTPOCHUI,
JTamnbl 33]]a44 HA TIOCTPOEHUS, pEIICHHE
3aJla4 Ha IOCTPOCHUE IIUPKYIIEM U
JIMHEUKOU

O60cHOBaHMS MPOCTEUITNX TOCTPOCHUH,
9Tarbl 33]1a4d Ha MOCTPOSHMSI, PELIeHNe
3aJa4 Ha MOCTPOEHHUE LUPKYJIEM U
JIMHEUKOU

92

Kontponbnas paboTa mo teme
"Okpy>XHOCTh. [ 'eomeTpuieckue mecrta
Touek. [TocTpoeHus ¢ TOMOIIBIO ITUPKYIIS
U JTUHEUKH"

93

[ToBTOpenue u o6o0menne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3TMYHBIMU TEMaMHU Kypca

94

[ToBTOpenue u o6o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3IMYHBIMH TEMaMHU Kypca

95

[ToBTropenue u o6o0mmeHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96

97

98

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

3a/1a4, WUIIOCTPUPYIOIIUX CBI3U MEKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0mEeHue. Permenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

99

[ToBropenue u o6o0meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
pa3IUYHBIMHE TEMaMH Kypca

100

[ToBTOpenue u obod1eHue. Peenne
3a7a4, WJUTIOCTPHUPYIOUINX CBSI3U MEXKITY
pa3IUYHBIMU TEMaMU Kypca

101

102

HToroBast KOHTpOJIbHASA paboTa
[ToBTOpenue u o6o61eHue. Pemenne
3a]a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKIY
pa3NUYHBIMM TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku u 1
CBOMCTBa
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
5 [Tapamenorpamm, ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
3 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, Ux 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyrojbHUKA
11 CpenHsist TUHUS TPEYroJIbHUKA
12 Tpanenus. PaBnoOenpenHas Tparmemnus, eé 1

CBOMCTBA U IIPU3HAKHU




Tpanenus. PaBnoOenpenHas Tpamemnus, eé

13 . 1
CBOMWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpaneun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema o IPONOPITMOHATBLHBIX OTPE3KaAX 1

19 TeopeMa 0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTbIpEXyroJpHUKN"

93 [Tonobue TpeyroiabHUKOB, KO3 PUIIMEHT 1
o100us

24 [TonoGue TpeyroibHUKOB, KOAPPHUIIUEHT 1
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroNbHUKOB 1

27 [Ipu3naku mo106ust TPEYroabHUKOB 1

28 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1

29 [Ipu3naku mo106ust TPEYroabHUKOB 1

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

31 [TpumeHeHne nogo0us MPH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [Tpumenenne nogo0us Npu pereHNH 1
MIPAKTUYECKUX 3a/1a4

33 [TpumeHeHne o 00U PH peIICHUH 1




IMPAaKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue mogooust Npu perieHUH
MPAKTUYECKHX 3aja4

36 [TpumeneHne nog00us PH PeIICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue nonstus npeodpa3oBaHus
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "Ilomooue"

39 [Tonstue nnowmaau. CBolcTBa MIIoIMIA e
reOMETPHUECKUX HUTyp

40 [Tonstue nnomaau. CoiicTBa mionaaen
reoMeTpHUECKUX GUryp

41 [Tonstue nnomaau. ColicTBa Iomaaei
reoMeTpHUECcKUX puUryp
[Ipocreitmume GopmMyIbl AJis IIIOMIAIN

42 TpeyroJibHUKA, MapajuieorpaMmma, pomoa
U Tpamnenuu
[Tpocreiime hopMysIbl s MIIOLIAIN

43 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tpanenuu
[Tpocreiime hopMysIbl 7S MIIOLIAIN

44 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tpareuuu
[Tpocreitmme GopMyIbl A1 TUIOMIAANA

45 TpEyroJibHUKa, MapajuiesorpaMmma, pomoa

U Tpareuuu




[Tpocreiimme hopMyIIbl 7S TUIOIIATH

46 TpEeyroJibHUKA, TapajuiejorpaMmma, pomoa 1
U Tparenuu
[Tpocreiimme hopMyITbl s TUIOIIA TN

47 TPEyroJibHUKA, apajuierorpaMmma, pomoa 1
U Tpamnenun
[Ipocreiimue hopMynbl A7 TIIOMIATU

48 TpeyroJibHUKA, Napajuiesorpamma, pomoa 1
U Tpaneuun
[Ipocreiimue hopMynbl A7 TIIOMIATU

49 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tparenuu
[Ipocreiimue hopMynbl A7 TIIOMIATU

50 TpeyroJibHUKa, NapajuiesorpaMmma, pomoa 1
U Tparneuuu

ol [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaan mogoOHBIX Guryp 1

54 KonTponbnas pabota o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopems [Iugaropa npu 1
peIIeHIH MTPAKTUIECKHUX 3a/1a9

57 [Tpumenenue Teopems [lugaropa npu 1
pElIeHNH MTPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pelIeHIH MPAKTUIECKHUX 32149

59 [Tpumenenue Teopems [Iugaropa npu 1

PEIICHUHU MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iudaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 [IponopuronanbHbIE OTPE3KH B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KH B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopuronanbHbIE OTPE3KU B
MPSIMOYTOJTFHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC

67 OCTpPOTO yTJIa MPSIMOYTOIEHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTPOTrO yTja NpsIMOYTOJIbHOTO
TPEyToJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTPOTO yrja NpsIMOYrOJIbHOTO
TpEyrojibHUKa

20 Tpuronomerpuveckre GyHKIIUU YTIIOB B
30°,45°u 60°

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

72 KonTponbnas pabora o Teme "Teopema




'

[Tudaropa u Havyana TpuroHoMeTpun’'

73 Bnmcanubie u IEHTpaIbHBIC YTIIbI 1

74 BrucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHnbie U LIEHTpaIbHBIE YIUIbI 1

76 Bnmcanubie v IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTeJbHON U XOpJon 1

78 VYron Mexay KacaTeJIbHOW U XOpJ0H 1

79 VYTIBl MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbBHUKU

82 Brnucannble u onrcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

83 CBoiicTBa ¥ MPU3HAKK BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIUCAHHOTO 1
YEeTBIPEXYrOJIbHUKA

85 CBoiicTBa ¥ MPU3HAKK BIMCAHHOTO 1
YeThIPEXYTrOJIbHUKA

86 CBoiicTBa ¥ MPU3HAKK BIHCAHHOTO 1
Y4eThIPEXYTOJIbHUKA

87 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEHN

88 B3aumMHoe pacrnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanue okpyxHOCTEH 1

90 Kacanue okpyxHocTeH




91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponbHas pabota mo Teme "Yriasl u
YeTHIPEXYTOIbHUKY, CBSA3aHHBIE C
OKpPYKHOCTBIO"

[ToBTOpenue u 06o0meHue. Permenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IuYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenne

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

[ToBTropenue u o6o0mmeHue. Pemenune
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEKIY
pa3IUYHBIME TEMaMH Kypca

96

[ToBTOpenue u o6o61eHue. Peenne
3a7a4, MIUTFOCTPUPYIOLINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

97

98

99

IToBTopenue n o6o61meHue. Pemenue
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTOopenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue u 06o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKITY




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosast koHTpobHAs paboTa 1
[ToBropenue u o6o0mmenue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3y‘leﬂl/lﬂ zﬁiiOBaTeanue
padoThbI padoThI pecypen
1 Cunyc, kocuHyc, TaHreHe yrioB oT 0 1o 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO
3 @dopMyITbl TPUBEICHHS
4 DopMyIbl IPUBEIECHUS
5 Pemenne tpeyronsaukos. Teopema 1
KOCHHYCOB
6 Pewmenue tpeyronsHukoB. Teopema 1
KOCHUHYCOB
7 Teopema cunycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenue npakTuyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpudeckue GOpMyIbI IJIs

13 TUIONIA/IA TPEYTOJIbHHKA,
napajuiesiorpaMma
Tpuronomerpuyeckue GopmMyIbl 1Jis

14 TUIOLIAIA TPEYTOJIbHUKA,
napajuiesiorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma
Tpuronomerpudeckue GOpMyIIbI IS

16 TUIOLIA/IA TPEYTOJIbHUKA,
napajienorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 qbopM}:ﬂa TUTONIA/IN BBIMYKIIOTO
YeThIPEXYTOIbHUKA

21 d)opM}'{na TJTOIIAJAN BBITYKIIOTO
Y4eThIPEXYTrOJIbHUKA

99 KonTponbhas padota no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopbl U TOI00HBIE TPEYTOILHUKH B
OKPYKHOCTH

24 Teopema o Ipou3BEICHUN OTPE3KOB XOP/T

25 Teopema o mpon3BeIEHUHN OTPE3KOB XOPI

26 TeopeMbl 0 TpoOU3BEICHUN 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 "[logodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON Ha TIIIOCKOCTH.
35 VYrnoBoii ko3 puireHT 1 cBOOOTHBIIH 1
YJIeH, UX TEOMETPUUYECKUN 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 HaxoxneHnne nepeceyeHnii OKPYKHOCTEH 1
Y TIPSIMBIX B KOOPIMHATAX
40 HaxoxeHue nepece4eHu OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
41 dopMya pacCTOSSHUSA OT TOYKH JI0 IPSIMO 1
42 [Inomane napamienorpaMma B 1

KOOpAMHATAX, TIOHITHE 00




OPUEHTUPOBAHHON IIOLIAIN

HpI/IMeHCHI/Ie METOJa KOOpAUHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPHUECKUX 3aauax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BexTops!l Ha 110CKOCTH
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
CrnoxeHre ¥ BBIYUTaHHE BEKTOPOB,

o1 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).
Pa3noxxeHus BEKTOpOB 110 6asucy

55 [TonsTue o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BeKTOpoB 1o 0a3ucy

CkanspHoe Mpou3BeIeHHE BEKTOPOB,

56 TE€OMETPUUYECKUN CMBICT M BRIPOKEHUE B
JICKapPTOBBIX KOOPIMHATAX

57 JMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ MPOU3BEICHUE U
MPOELMPOBAHUE

59 [IpuMeHeHHE CKATSIPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKIACHHUS JUTHH U yTJIOB

60 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKACHUS UTHH U YTJIOB

61 [IpuMeHeHHE CKATSIPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKCHHUS JUTHH U yTIJIOB

62 Pemenne reoMmeTprueckux 3a1ad ¢
MTOMOIIIBIO CKATISIPHOTO TIPOU3BEICHUS

63 Pemenne reoMmeTprueckux 3agad ¢
MTOMOIIBIO CKaJISIPHOTO MPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [IpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

67 [TpaBWIIbHBIE MHOTOYTOJIBHHKH,
BBIYHCJICHUE UX JJIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

69 Uwucno m v 1jimHa OKPYKHOCTH




70 Yuco T ¥ IMHA OKPY>KHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUInHa 1yru OKpY>KHOCTHU 1

73 Panuannas mepa yriia 1

74 Pannannas mepa yria 1

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

76 [Tnomans Kpyra v ero 3J€MEeHTOB (CEKTOpa 1
1 CErMEHTA)

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

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

79 Beruuciienue nepuMeTpoB U MIIOMIAACH 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 ITooport 1

84 OceBas cummerpus 1

g5 durypsl, SI/IMMGTPI/I‘IHBIG OTHOCHTEITEHO 1
HEKOTOPOH ocH

86 [TapannenpHblil IepeHoOC 1

87 IToHsATHE IBM)KEHUS U €0 CBOIICTBA 1

88 PaBenctBo Quryp 1

89 [TposiBIEeHUS CHMMETPHUH B TIPUPO/IE, 1




JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

91

Kommnosumuu asuxeHuit (mpocTenme
IIPUMEPHI)

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

92

[ToBTropenue u o6o0meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBropenue u o6o0menue. Pemenne
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
3a1a4, WIUTFOCTPUPYIOLINX CBS3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u o6o61eHue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

97

[ToBTOpenue u 06o0meHne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3TMYHBIMU TEMaMHU Kypca

98

[ToBTOpenue n o6obmenue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3IMYHBIMH TEMaMHU Kypca

99

[ToBTropenue u o6o0menue. Pemenue




3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3U MEKTY 1
pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpobHAs paboTa 1
[ToBTropenue u o6o0meHue. Pemenue
102 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






