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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3/eiOB INKOJIbLHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3yUeHUE CBOMCTB M pa3MepoB (GUIyp, HX
OTHOIIIEHU! W B3aUMHOE PAacHOJIOKEHHE, OINUpPaeTcsl Ha  JIOTHYECKYIO,



J0Ka3aTeNbHYI0 JUHHIO. L[eHHOCTh M3y4YeHHs TeOMETpUH Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, UTO OOYyYarOMIMCS yUYUTCS TPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYkKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUSHHs, JOKAa3bIBATh
UCTUHHBIC YTBEPKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJHUTH
pacCyXACHHS «OT TPOTHUBHOTO», OTIWYAaTh CBOWCTBA OT IIPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaYeHUE JoKa3aTeabHas
JVHUS UMEET AJIs1 yTrIyONEHHOTO U3yUeHUsI MAaTeMAaTHUKH.

[{enpro W3yueHUs] TEOMETPUU SIBJSIETCS MCIOJIb30BaHNE €€ KaK MHCTPYMEHTa
IIPU PEIICHUN KaK MaTeMaTHYEeCKUX, TaK U MPAKTUYECKUX 3a]1ad, BCTPEUAIOLTUXCS
B peasbHON ku3HU. OOydarommiics OJDKEH  HAYYUThCS  OTPEICNATH
reOMEeTPUUECKyI0 (UTypy, OIHMCHIBATh CIOBAMHM YepTEX WM PUCYHOK, HAMTH
IUIONIa/b  3€MEJBbHOTO0  y4YacTKa, pPACCUYUTHIBATH  HEOOXOOUMYIO  JUTHHY
ONTOBOJIOKOHHOTO KabOeysi uiau TpeOyemble pa3Mepbl rapaxa Jyisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTEIbHAS JIMHUS B U3YYCHUU TC€OMETPHH.
[Ipu pemieHnu 3amad MPaKTUYECKOTO XapakTepa OOydaroLIUICS YYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENU pEaJbHBIX JKU3HEHHBIX CHUTyalud, MPOBOAUTH
BBIUMCJICHHS] U OLICHUBATh aJIEKBATHOCTDH MOJIYYEHHOT'O pe3yJsIbTara.

Oco0eHHOCTh yueOHOT0 Kypca yriayOJI€HHOTO U3YyUeHUS] TEOMETPUU COCTOUT
B TOM, YTO 0Oy4JaroIuecs: He TPOCTO 3HAKOMSATCS C ONPEACIEHHBIMH MOHATHIMH, a
YBEPEHHO OBIajJieBaloT UMH. CyIIECTBYIOIIME TEMbI MPOTrpaMMbl 0a30BOro Kypca
T€OMETPUHU U3Yy4aloTCs Ha OoJiee TIIyOOKOM YPOBHE, a 00yUaromuecs mpuoOpeTaroT
YMEHHsI, TOMOTAIONIME WM YBEPEHHO NPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAX, MPEXkIe Bcero Gpu3nke u nHHOpMaTHKe,
a TaKKe IOJIb30BAThCS TMOTYYCHHBIMU 3HAHUSMU TPH PEIICHUW MPAKTHYCCKHX
3azay.

CornacHo yudeOHOMY IutaHy B 7-9 Kiaccax H3ydaeTcsl YIIIyOJIEHHBIN
yaeOHbIN Kypc «[ eoMeTpus», KOTOPBIH BKIIIOUAET CIEIYIOIINE OCHOBHBIE Pa3/Ieibl
comepkanus: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYXHOCTBY,
«YetbipéxyronpHukny, «[logobuey», «neMeHTsl TpUroHOMETpHUN», «Ilmomaan», a
Takke «Meton koopauHaTY», «BekTops», «IIpeobpazoBanust IIIOCKOCTI.

Ha wusyuenue yuebnoro kypca «['eomerpusi» orBomutcs 306 wacos: B 7
kiacce — 102 gaca (3 yaca B Hefeno), B 8 kiacce — 102 gaca (3 gaca B Heflenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HMKHOBEHMsT M DPa3BUTHs reomeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsimasi, oTpe3ok, ayd. [loHsTme 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anmHoe pacnonokeHue TOUeK Ha NpsAMou. M3mepeHne MHBI OTpE3Ka,
pPacCTOsTHUE MEXTYy TOUKaMHU.

[Tonmymnockocts U yros. Buasl yrimo. M3MmepeHune BEIMYMH —YIVIOB.
Beprukanbasie U cMexHbIE YIUbl. [lapaienbasie U NEpIeHIUKYIIPHBIEC IIPSIMBIE.
Paccrosnaue ot Touku 1o npsmon. buccekrpuca yria.

Jlomanasa. Bunel nomansix. JiimHa somanon. MHoroyronsHuku. Ilepumerp
MHOTOYTOJIbHUKA. [I0HATHE O BBITYKIIBIX U HEBBITYKIIBIX MHOTOYTOJIbHUKAX.

IlepBuuHbIE TMpenCTaBICHUS O PaBEHCTBE (QUIYpP, HUX PaCHOJIOKEHUH,
CUMMETPUH.

[Ipocrenmmue noctpoenus. MHCTpyMEHTHI 1Sl UBMEPEHUN U TOCTPOCHUM.

TpeyronbHuKku

Bunapl TpEeyroJbHHKOB: OCTPOYTOJbHBIE, IPSAMOYTOJIbHBIE, TYIOYT'OJIBHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. MeauaHa, OuCcekTpuca U BBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBplii M BTOpPOM NIPU3HAKKA pPABEHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHBIE TPEYroJbHUKM U HX cBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJIbHUKA. TpeTnii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIY CTOPOHAMH M yIJIaMU TpeyrojibHHKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIMHE JOMaHOM.

CumMmerpuunbsie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUH B OKPYIKAIOIIEM MUPE.

ITapananensHbie npsiMble. CyMMa yIrji0B MHOTOYIOJIbHUKA

[TapannenbHOCTh IPSIMBIX, HCTOPUUYECKUE CBEEHMS O nocrynare EBknuna u
o ponmu JlobGaueBCKOro B OTKPBITUM HEEBKIMIOBOW reomerpuu. CBOHCTBa U
INPU3HAKU NapajUieNbHbIX NpsAMbIX. CymMMa yIjloB TpEyroibHUKA. BHEIIHWE yribl
TpeyroysbHuKa. CymMMa BHYTPEHHMX YIVIOB MHOTOYT'OJIBHMKAa M CyMMa BHELIHUX
YTJIOB BBIIYKJIOIO MHOI'OYTI'OJIbHUKA.

IIpsimoyrojibHble TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA IPSMOYIOJIBHBIX TPEYrOJbHUKOB. [lepnienaukymnsap u
HakJIOHHasA. CBOMCTBO MeIUaHbl MIPSMOYTOJIBHOTO TPEYTOJIBHUKA, IIPOBEIEHHON K
rurnotenyse. [IpssMoyToJIbHBIN TPEYTOJbHUK C YyriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXHOCTH M Kpyra: LIEHTP,
paguyc, AMaMeTp, XOpJa, UX CBOMCTBA. B3anMHOE pacnoyioKEeHHE OKPYKHOCTH U
npsmoil. KacarenpHas M cekymas K OKpyX HOCTH. OKpY’KHOCTb, BIIHCAHHAs B
yroi. [IpocTeiime mocTpoeHus ¢ MOMOIIBIO [UPKYJIA U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[IoHATHE O reoMeTpUYECKOM MecTe ToYeK. [IpruMepsl reoMeTpuYeCcKux MeCT
TOYEK HA IUIOCKOCTH. bUCCEKTprca yria U CEpeauHHBIN IIEPIIEHANKYIISIP K OTPE3KY
KaK TeoMeTpudeckue Mmecra Touek. OnucaHHas OKPYKHOCTb TPEYIOJbHUKA, €€
1eHTp. Mero reoMeTpruuecKuX MECT TOUEK IIPHU PELICHUU T€OMETPUYECKUX 3a4au.

ITocTpoeHus ¢ NOMOILIO HMPKYJIS U JIMHEHKHU

Hctopuueckue cBeneHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, 3TaIlbl
3a/1a41 HA MIOCTPOEHNUs, PEIICHHE 3a7a4 Ha IIOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpEXYroJbHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. lIpsmMoyronbHUK, pPOMO,
KBaJpaT, UX MpHU3HAKU U cBoiicTBa. Tpamenus. PaBHOOeapenHas Tpamernus, e
cBoiicTBa u npusHaku. [IpsamoyronbHas Tpaneuus. CpenHsis JIUHAS TPaNeLluu.

CpenHsass nUHUS TPEyroJibHHKa. MeToJ yABOEHUS MEAUAHbl TPEYTOJIbHUKA.
Teopema o nepeceueHnr MeIMaH TPEYrOJIbHUKA.

Teopema @aneca, Teopema O MNPONOPLUMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHbBIE (DUTYPHI.

IToxooue

[Tongobue TpeyrodbHUKOB, Kod(duiueHt momoous. Ilpusznaku mogoOus
TpeyrojabHUKOB. [IpuMeHeHHe MOAOOMS NpPU pEIIEHUH TEOMETPUYECKUX U
IPaKTUYECKUX 3a/]a4.

Iaomaan

[Tonsitue o mmomanu. CBolicTBa IUIOMIAEH T'€OMETPUUYECKUX (UTYP.
[Tpocreiimue Gpopmyisl A MIOLAAN TPEYTOJIbHUKA, MapaieorpaMma, pomoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHHE TUIOIIAEH TPEYTrOJIbHUKOB.

Teopema IIn¢aropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TAHI€HC W KOTAaHTE€HC OCTPOro yria MpsSMOYTOJbHOTO
TpeyrojbHUKa. TpuroHomerpuueckue ¢GyHkiuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



Brnucanuble M LEHTpanbHBIE YIVIBL, YIOJI MEXAY KacaTeJbHOM W XOPIOH.
Yrael MeXIy XOpJaMM M CEKyIIMMH. BrnucaHHbIE M ONUCaHHBIE OKPY>KHOCTH
TPEYTrOJIbHUKA M YeTBIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIMCAHHOTO
4eTBIPEXYrOJIbHUKA. B3anMHOe pacnonoxkeHue IByX OKpyxkHocTted. Kacanue
okpyxHocTel. O0ue KacaTeabHbIE K JBYM OKPYKHOCTSIM.

9 KJIACC

Pemienne TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pgo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOMKIECTBO. @opmynel  npuBeneHus.  PemeHue
TPEyTrOJbHUKOB. TeopemMa KOCHMHYCOB UM Te€opeMa CHHYCOB. PelieHue
IIPAKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1ad reomeTpu4eCcKOr ONTUKH.

Tpuronomerpuueckue dbopMmynbl I TUIOWIAAM  TPEYTOJbHUKA,
napaenorpamma, pomoOa, tpaneuuu. dopmyna I'epona. dopmyna miomanu
BBIITYKJIOTO YEThIPEXYTOIbHUKA.

ITogo0ue TpeyroibLHNKOB

Xopael W MOAOOHBIE TPEYroJbHUKM B OKpY)XXHOCTH. Teopema o
MPOU3BEAECHUN OTPE3KOB XOPJH, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB CEKYUIUX,
TeOpeMa O KBajJpaTe KacareyibHOW. [I[pruMeHeHne npu peleHn reoMeTPpUYECKUX
3agay. Teopemsl UeBbl u Menenas. [lonstre o romoreTuu.

MeTtoa KoOpaAMHAT

VYpaBHeHHEe MNpsIMOl HA TIJIOCKOCTH. YTJOBOM KOA(h(UIIMEHT U CBOOOIHBIN
YJIeH, UX T[EOMETPUYECKUM CMbICI. [lapaninenbHOCTh M NEPHEHIUKYJISAPHOCTD
NPSIMBIX (depe3 YyriaoBod Kod(PPHUIIUEHT).

YpaBHeHuEe OKpYy)KHOCTH. HaxoxaeHune mnepecedyeHui OKpPYKHOCTEH U
npsAMBIX B KoopanHarax. Popmyiia pacCTOSHHAS OT TOYKH 10 npsMou. Ilnomans
napajiesorpaMma B KOOpJMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpuMeHeHnE METOIA KOOPAUHAT B MTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3aja4ax.

BexTopbl

Bekropsl Ha miiockoctu. Clok€HHE W BBIYMTAHME BEKTOPOB — IpPaBHIIA
TPEYTOJbHUKA U MapajuiesorpaMMa. Y MHOKEHHE BEKTOpa Ha yuciao. KoopauHaTel
BekTOpa. CIIO)KEHHE M BBIYMTAHHWE BEKTOPOB, YMHOXXEHHE BEKTOpA HAa YHUCIO B
KoopauHarax. [I[pumeHeHne BeKTOpoB B PU3UKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TIOCKOCTH). PasnmoskeHHs BEKTOPOB MO Oaswmcy.
CkansipHo€ IPOU3BENCHUE BEKTOPOB, T€OMETPUUECKUN CMBICI U BBIPAKECHHUE B
JNEKAPTOBBIX KoopAuHaTaX. JIucTpuOYTUBHOCTH CKAaJSIPHOTO IMPOU3BEICHMUS.
CkanspHoe TIpOM3BEACHUE U MpoeuupoBaHue. [IpumMeHeHHe CKaJsIpHOIO



IIPOM3BEACHUS BEKTOPOB JUIA HAXOXKIEHUS [JJIMH W yrioB. Pemenwne
r€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIIPHOTO MPOU3BEACHHUS.

JJInHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunpHBIE MHOrOYroJbHUKHM. JlnuHa okpyxkHocTH. I'pamycHas wu
paguaHHas Mepa yria, BBIUYMCIEHUE JUIMH Iyr OKpyxkHocred. Ilmomane kpyra,
CEKTOpa, cerMeHTa. Mcropuueckue cBeZeHUsI 00 U3MEPEHUHU JUIMHBI OKPY>KHOCTH U
IJIOIIAINA KPYyTa.

JIBMKEeHMS NJIOCKOCTH

IlenTpanbHas cummerpus. llenTpanbHO-cuMMmeTpuuHble (purypsl. [1oBopoT.
OceBasa cummetpusa. Purypsl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannensHbI IEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUU B IIPHUPOJE, KXUBOIMUCH, CKYJBITYype, apxurekrype. Komnosunumn
JBUKEHUM (pocTeiine npuMepsl). [[puMeHeHne B reoMeTpu4ecKuX 3a1a4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IPOSIBIICHMEM MHTEpeca K IPOLUIOMY M  HACTOSLIEMY POCCHUICKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHMKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paKAaHWHA U pealu3aliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
pa3IMYHBIX CTPYKTYp, SBIEHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YUEHOIO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHBHOE Y4YacCTHE€ B PEIICHWHM NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSIKEHUM BCEW KU3HU JJIs YCHEUIHOM Npo¢eCCHOHAIbHOU
NESATEIIbHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpOM U
INOCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OSMOILMOHAJIbHOMY M  O3CTETUYECKOMY BOCHPUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1ay, PELICHUM, PacCyXACHWH, YMEHHMIO BUJAETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O MIO3HAHUA:

OpUEHTAllUE B JI€ATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YeloBE4YEeCKOU
NEeATEIbHOCTH, 3TANoB €€ pa3BUTHA U 3HAYUMOCTHU JUISl Pa3BUTHUS LUBHIIM3ALNH,
OBJIAJICHHEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIBTYpPOH KakK CpelCTBOM
MO3HAHUS MHUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIBCKON A TENbHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHPOBAHUS KYJIbBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aTOMOTyYHA:



TOTOBHOCTBHIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  oOpa3a JKu3HH  (3J0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (umdeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOTO e IIpaBa JPyroro 4yeaoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OpHEHTallMel Ha MPUMEHEHWE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIIICH Cpebl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTEeH X pelieHuUs;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAIBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO JACSATEIbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOW JESATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUH, (HOpPMyIHpPOBATH UJEH,
MOHATHUSI, TUMIOTE3bl 00 00BEKTAX W SBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBO€HMS TporpamMMbl IO MaTEMATHKE Ha YPOBHE OCHOBHOTO
ob11ero oopa3zoBanusi y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMHU
MO3HABATEIbHBIMU  JIEHCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JIEUCTBUSMH U YHUBEPCAJIHLHBIMH PETYJISTUBHBIMU JEHCTBUSMH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue a1eiicTBHA:

BBISIBIIATH M XApPaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKH MATEMATHYECKUX
00OBEKTOB, TIOHATUH, OTHOIICHUA MEXIY TMOHATHSIMH, (POPMYIHPOBATH
oTIpe/IeTICHUs] TIOHSTHM, yCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAIIN3A;



BOCIIpUHUMATh,  (OpPMYyJIHMPOBaTbH U  NPEoOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTPULIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (pakrax, JaHHBIX, HAONIOJACHUSAX M YTBEPXKICHUSX, Npeajaratb KpUTEPUH AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUU, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crmoco0 pemnieHus y4deOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUS, BbIOMpAaTh HauOoyiee MNOAXOASAINIMI C  y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaegoBaTe1bCKUe 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopmyIMpoBaTh  BONPOCH,  (uUKcHpyIOIME  MOPOTUBOpEUYHEe,  IMpodIieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY SKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHID OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (OPMYJUPOBATh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
OpOBEAEHHOTO  HAOJIOACHMs,  HMCCIEAOBAHMSA, OSKCIEPUMEHTa, OILICHUBATH
JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINWH, JaHHBIX,
HEOOXOUMBIX JIJISl pELIeHHs 3a/1a4H;

BBIOMpATh, aAHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
UHGOPMAIUIO PA3TUYHBIX BUOB U (POPM MPEACTABICHHUS;

BbIOUpaTh (QopMy TpenacTaBieHUsS HWHGOpPMALUM U  HWUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHON rpaduKoil 1 UX KOMOWHAIUSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMALIUU 1O KPUTEPHUSIM, MPEAJIOKEHHBIM WU
c(hopMyJIMPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe NeiCTBUSA:



BOCIIPUHUMATH U (OPMYITHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeNsIMH  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BbIpaXaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XONIy PEIICHHs 3aaadd,
KOMMEHTHPOBATh TIOJTYYEHHBIN PE3yJIbTaT;

B Xoje 00CYyXIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MJIEH, HAlEJICHHBIE Ha IOUCK
pEIICHMs, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHUSAMH JIPYTUX YYaCTHUKOB
nauanora, oOHapy>KMBaTh Pa3IMuMe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS;

NPEJICTaBISITh PE3yAbTaThl PEIICHUS 3a/Ja4H, YKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIUIGHHA C Y4ETOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEH ayAUTOPUH;

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboThl TpHM pelIeHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh Leb
COBMECTHOM [EATEIbHOCTH, IUIAHUPOBATHh OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenaTth BuAbl palboT, HOroBapuBaThCs, 00CYXJaTh MPOIECC U pe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBI» W WHBIC); BBINIOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KayecTBO pe3yjbTaTa M KauecTBO CBOEr0 BKJIaga B OOMIMA pe3yJbTaT IO
KpUTEepUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YyueOHbIe NeiCTBUSA
Camoopranusanus:

BBISIBIIATH TMPOOJIEMBI JJISl PEIICHHS B JKU3HEHHBIX M yYE€OHBIX CHUTYaIlUfX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHATHUS PElIeHUN (MHIUBHTyaTbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJISTh IJIaH, AJTOPUTM pelIeHus 3afauu (WIh €ro
4acTh), BBIOMpaTh CHOCOO pEImIeHHS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThb U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3yJibTara
peleHus: MaTeMaTHYeCcKOl 3a1auu, CAMOMOTHUBALIMU U PeIIeKCUH;

IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MpPH PELICHUH 33/1a4H,
BHOCUTb KOPPEKTHUBbI B JI€ITEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSACHATH MIPUUYMHBI JOCTUKEHHS WM HETOCTHXKEHUS 11eTH, HAaXOAUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BBIPAXaTh AMOLUHM NPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJBHYIO OLIEHKY PEIIEeHUs 3a/1a4H.

INPEAMETHBIE PE3YJ/IbTATBI

K koHIity 00yuenus B 7 kiacce o0y4aromuUics MOMYyUUT CIETYIOIINE TPeIMETHbIE
pe3yIbTaThl:

Pacno3HaBaTh M3y4EHHbBIE TIE€OMETPUYECKUE (UIYpPBI, OINPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYPBI, BBIITOJIHATH
YEpPTEXRKU MO YCIOBUIO 3anaud. M3MepsATb JMHEHWHBIE W YIJIOBBIE BEIMYMUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate NPUKUAKY W OLEHKY JMHEHHBIX M YTJOBBIX BEIWYUH NPEIMETOB B
peaIbHOM KU3HHU, pa3MepoB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
00BEKTOB MO MOPSAIAKY BEIUYHHBI.

CTpoHTh UEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJBHUKOB IIPU PEILICHUU 3aad.

[IpoBOINTE JOTMYECKHE PACCYKICHUS C HCIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMAaHBI, IPOBEAEHHOM K  THUIOTEHY3€  IIPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA F€OMETPUYECKUX 3a]1a4.

Omnpenenars napajjieIbHOCTb MPSIMBIX C IOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymasa. OnpenensTe MapauleIbHOCTh MPSAMBIX C TOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM O TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KileTyaTol Oymare.

ITpoBOAMTH BBIUMCIEHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAaHUEM CYMMBbI YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJOB, OOpa30BaHHBIX NpU
IIEPECEUCHNN JBYX IApAJUIEIBHBIX MpPsAMBIX CEKylled. Pemare npakTudeckue
3a/1a4M Ha HaXOXJCHUE YIJIOB.

Brnanerpr monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIJia U CEPEIUHHBINA NMEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaTecsa noHAaTHEM reoMerpuueckoro mecra touek (I'MT) npu
JI0KA3aTeJIbCTBE TE€OMETPUUECKUX YTBEPKICHNUN U IIPU PELICHUU 3a1a4.



DopMynUpOBaTh ONPEAECICHHUS OKPYXKHOCTHM M Kpyra, XOpIbl U JAHAMETPA
OKPYKHOCTH, YBEPEHHO BJIJIE€Th UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
3TU CBOMCTBA IIPU PELICHUU 3a7a4.

Bnagerp moHsATHEM ONMUCAHHOW OKOJIO TPEYTOJIbHHMKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3pIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHaTeM KacaTe€IbHOM K OKPYXHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOW M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTU, TPOBEAEHHBIX U3
OJHOM TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKUX 3a7a4.

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

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOUIBIO [IUPKYJISI U
JIMHEUKHU.

K xonmy oOydyennss B 8 KJjacce O0Oydaromuics TOMYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

PacriozHaBaTh OCHOBHBIE BH[bl YETBHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
II0JIb30BAaThCS MX CBOMCTBAMM IIPU PEIICHUM F€OMETPUYECKUX 3ajad. Paznuyarth
IpU3HAKU M CBOMCTBA MapajuiejorpaMMa, pomoa U NpSAMOYTroJIbHUKA, JOKA3bIBATh
UX U YBEPEHHO MPUMEHSTh IPU PELIEHUH T€OMETPUUYECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH [IEPECEUEHUSI MEUAH TPEYTOJIbHUKA (LIEHTpa
Macc) B pEIICHUN 3ajay.

Bnagers noHATHEM cpenHEN JMHUM TPEYroJbHHUKA U Tparneluuy, NPUMEHSThH
UX CBOMCTBA NIpPH PEIICHHMH T'€OMETPUYECKUMX 3adad. FIcnoap30BaTh TEOpeMy
daiieca U TEOpEMY O MNPONOPLHOHAIBHBIX OTPE3KaX, IPUMEHATh UX ISl PELICHUS
IPAKTUYECKUX 3a7au.

PacriozHaBaTh 1LEHTpPaIbHO-CUMMETPUYHBIE (UIYpPHl U HCIHOJB30BaTh HX
CBOMCTBA TP PEILICHUU 33]1a4.

Brnagerp mousTHSIMEH TONOOMS TPEYTOJBHUKOB, KO3(PQHUIMEHTa MOA00US,
COOTBETCTBEHHBIX 3JIEMEHTOB MMOJAO0HBIX TPEYTOJIbHUKOB. IMeTh npecTaBienue o
npeodpa3zoBaHUM MOA00MA M O MOMO0OHBIX ¢urypax. Iloap3oBaThCs MpU3HAKAMU
1oJ100Usl TPEyroJIbHUKOB IIPU PEUICHUM T'€OMETpUYECKUX 3ajad. Jloka3biBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX.
[TpumensTh MOT00ME B MPAKTUUECKHUX 33Jauax.

BeiBoguTth ¥ ucnosib30BaTh  mpocredmue  Gopmyiabl Ui IUIOIIAIU
TPEyrojbHHUKA, NapaiieorpaMma, poMoa U Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobamMM) IIJIOLIAAb TPEYroJbHUKA U IUIOUIAJM MHOTOYTOJIBHBIX  (QUIyp
(MonB3ysiCh, TNI€ HEOOXOAMMO, KaJIbKYJISATOPOM). 3HaTh OTHOLICHHE IUIOMIa/eH



NoJOOHBIX (UTYp M MPUMEHATH MPH peuieHuH 3afad. [[puMeHsTh MoTydeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a4aX.

[Tonb3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTHYECKYyX0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSTENBHO J€1aTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIME JJINHBI.

Bnanerp mNOHATHMEM BIHCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIa MEXIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOM OKPY>KHOCTH TPEYIOJIbBHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELLIECHUU 3a]1a4.

[IpuMeHATh MOJNyYeHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN IS 3a/1a4 PeabHOW JKU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TpUMEHEHHEM TOoA00US U TPUTOHOMETPHH (IOJIB3YACh, TNle HEO0OXOIUMO,
KAJIBKYJIATOPOM).

K koHiry 00yuenus B 9 kiacce o0yyaromuics MOJyduT ClAeAyIolre MpeaAMETHbIE
pEe3yJIbTATHI:

3HaTh TPUTOHOMETpHUUYECKHUE (DYHKIUU OCTPBIX YIJIOB, YMETh HaXOAMUTh C UX
NOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl MNPSAMOYTOJIBHOTO TPEYrOJbHUKA («pELICHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJIATOPA) JITHHBI
U YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMu NpPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUJII HAXOXKIECHHUSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Jloka3pIBaTb TEOpPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATH UX JJIS
HAXOXKJEHUSl PA3IMYHbBIX 3JIEMEHTOB TPEYTroOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHUH TeOMETpUYECKuX 3anad. [IpuMeHSATh MNOJMydeHHbIE 3HAHUS IpU
PELICHUH PAKTUYECKUX 3a1a4.

[IpuMeHSATh TPUTOHOMETPHIO B 3aJja4aX Ha HAXOXK/ICHHE IUIOIA/IH, BBIBOJUTh
U BIJIQJIETh TPUTOHOMETPUYECKUMU GOpMyJaMu ISl IUIOIIAANA TPEYTrOJIbHUKA,
napajienorpamma, poM0a, Tpamneluu, BIBOJAUTh U TPUMEHATH popmyiy ['epona u
bopMyITy IS TUTIOIIAIH BBITYKJIOTO YETHIPEXYTOJIbHUKA.

NMerp nmpeAcTaBI€HHME O TOMOTETUH, NPUMEHATH B MPAKTHUYECKHX
CUTyaIUsX.

Hcnonbp3oBaTh Teopembl UeBbl 1 MeHenast Ipy pelieHny 3a1ay.

Hcnonp30BaTh TEOpPEMBI O BIMCAHHBIX YIJaX, YIVIAX MEXAY XOpJaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOW U XOPAOU NP PEIIEHUHA F€OMETPUYECKHUX
3ama4d. /loka3plBaTh U MPUMEHATH TEOPEMBI O IMPOU3BEIECHUU OTPE3KOB XOPA, O
MIPOU3BEACHUMU OTPE3KOB CEKYILUX, O KBaJIpaTe KacaTeIbHOM.

Brnaners moHATHEM KOOpAWMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHUEM
npsMOl Ha TMJIOCKOCTH. Bnanerb MNOHATUSMU yIIOBOro KoddduiMeHta u
CBOOOJHOTO YJieHa, MOHUMAaTh HMX TEOMETPUYECKUI CMBICI U CBSA3b YTJIOBOIO



Kod(duimeHTa ¢ BO3pacTaHMEM U yObIBaHHMEM JUHEHHOW (YHKUIUU. YMETb
pemaTte METOAOM KOOPAMHAT 33a4yH, CBS3aHHBIE C NAPAUICIBHOCTBIO W
NEPIEHINKYJISIPHOCTBIO TPSAMBIX, IIEPECEUYCHUEM IIPSAMBIX, HAXOKICHUEM TOYEK
IIEPECEUCHHS].

BeiBoguTe M BIaseTh ypaBHEHUEM OKPYKHOCTH. Mcmonb30BaTe MeETOX
KOOpPAMHAT Ul HAXOXKICHHs IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Bianersb
dbopMynaMu paccTOSSHUSL OT TOYKM 1O MPSMOM, IJIOLIAAM MapajuiesorpaMma B
KOOpAMHATAX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW IuIomagu. Ilosib30BaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €r0 IPU  PELICHHU
IF€OMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATH MeToJN KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

Bnaners monsATHEM BEKTOpa. YMETh CKJIAIbIBaTh W BBIYWTATH BEKTOPHI,
YMHOaTh HAa YHCJIO, BJIAJETh IIPaBUJIAMU TPEYrOJIbBHHKA M IapajljiesiorpaMma.
BiageTs npakTUYECKMMM HHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpAMHATaMM BEKTOpa. DBriaaere ClIoXEHWEeM M BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpA Ha YUCJIO B KOOPAUHATAX.

Wmets mpencraBienne o 0asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 110
O0asucy. PackmaneiBaTh BEKTOpPBl CHJI € TIOMOIIbIO IPOCLUPOBAHMS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpumeHsATs 1osydeHHBIE 3HAHUSA B
OpOCTEHIINX PU3NUECKUX 3aauax.

Bnanere noHsATHEM CKaIApHOTO MPOM3BEACHUS BEKTOPOB, NOHUMATH €TI0
FEOMETPUYECKUA CMBICII W YBEPEHHO IIOJIB30BAaTbCA €r0  BBIPAKECHUEM B
JEKapTOBbIX KOOpPAMHATaX. 3HATh JAUCTPUOYTHUBHOCTh CKAJISIPHOTO IPOU3BENEHUS
U €ro CBs3b C NpoelupoBaHueM. [IpUMEHATh CKaIsipHOE NMPOU3BEICHUE BEKTOPOB
JUI HAXOXKIAEHUs JUIMH WM yTJIOB. Pemarh reoMeTpuYecKre 3aJadd C IOMOLIBIO
CKQJLIPHOTO ITpou3BeAcHusA. MCnonb30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanueckux U (pu3nyeckux 3agayax.

Biagers NOHATHAMM NPaBWIBHOIO MHOTOYTOJBHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTU M PaJMaHHOW MEPBI yIiia, BEIYMCIATH IUIOAAL Kpyra U
ero yacter. [lonumare cmbicn yucna w. [IpumeHATs MOMy4YEeHHBIE yMEHHs IIPU
pellIeHNH TPAaKTHUYECKUX 3aJad. 3HATh HUCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH U IUIOLIAH KpyTa.

HmeTp mnpencTaBieHHE O MpeoOpa3oBaHUU IIIOCKOCTH, O JBHUYKEHUSX.
Haxomute ocu, UEHTpbl cUMMeTpud (Uryp, UEHTPbl MOBOPOTa, HAXOAUTH
KOMIO3UIMKM TMPOCTEUIINX Mpeodpa3oBanuil. [IpuMeHSITh MBUKEHHUS MIOCKOCTH
IIPU PELICHUU TEOMETPUYECKUX 3aad.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOW JKU3HU U IPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS



C NpPUMEHEHUEM MOAOO0US M TPUTOHOMETPUYECKHX (YHKIUN (MONb3YysCh, THE
HEOO0XO0MMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acos DJIeKTPOHHbIE
Ne i/ I:::rn;:::;::me PAIICIOn M TEM Beero Kountpoasnbie | IlpakTnyeckue E)Ig;(zl::z)(:al:gbﬂme
padoThI padoThI pecypeb
Hauana reomerpuu. [Ipocrenmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
N3mepenue reoMeTpu4ecKux BETUYHH
2 TpeyronbHuKH 19 1
3 [TapannensHocTh. CymMMa yIiioB 15 1
MHOTOYTOJIbHUKA
4 [IpsmMoyronbHBIE TPEYTOIBHUKH 7
I'eomeTprueckue HepaBeHCTBA 1
OkpyxHOCTb. ['eoMeTpuueckue MecTa
6 Touek. [locTpoeHust ¢ mOMONIBIO UPKYJIS 18 1
U JTUHENKH
7 HOBTOPGHI/IG, 0000111eHHEe, CUCTEMATH3 AU 10 |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




8 KUIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne i/ f:::;:;:;::me PAI/IEIOn N TEM Beero Kontpoabnbie | IlpakTuyeckue f)lgs)g)fo(::sal::.])mnue
padoThI padoTshI pecypesI
1 YeThIpEXYTroIbHUKA 22 1
2 ITomoOue 16 1
ITnomane 16 1
4 Teopema IIudaropa u Hauana 13 |
TPUTOHOMETPHH
5 VYTIbl ¥ 4eTHIPEXYTOJILHUKH, CBSI3aHHBIE C 20 1
OKPYHOCTBIO
6 HOBTOPCHI/IC, 000011IeHHE, CUCTEMATU3AINAS 10 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KounyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
1 PewreHue TpeyrosbHUKOB 22 1
2 [TogoGue TpeyroJbHUKOB 12 1
3 Meroa koopAauHaT 10 1
4 Bexkropsl 20 1
5 JInmuHa OKpY»KHOCTHU U IUIOIIAb Kpyra 16 1
6 JIBH>KEeHUS IIOCKOCTH 10
. [ToBTOpenue, 0600mIEeH e, 12 1
cucTeMaTu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Nen/m | Tema ypoka KonTtpoasnsie | IlpakTnueckue Aata tuppossle
Bcero u3y4eHusi | oOpa3zoBaTesbHbIC
padoThI padoThI pecypenr
1 Hcropust BOBHUKHOBEHUS U Pa3BUTHS 1
reOMETPUH
) Hauanbnsie nonstusa reomerpun. Touka, 1
npsimMasi, OTpe30K, JIy4
3 Hauanbnsie monstug reomerpun. Touka, 1
npsiMasi, OTPE30K, JIyd
[TonsTue 06 akcuome, Teopeme,
4 JI0Ka3aTeNIbCTBE, ONPEACICHUH, CBOMCTBE, 1
MIpU3HAKE
B3aumHoOe pacnonoxeHue Touek Ha
5 npsamoii. I3mepenue 1inHbl 0Tpe3ka, 1
pacCTOsTHUE MEXTYy TOUKaMHU
B3aumHoe pacnonoxeHue Touek Ha
6 npsMoi. I3MepeHune JUInHbl OTpe3Ka, 1
pacCTOsTHUE MEXTYy TOUKaMHU
B3aumHoOe pacnonoxeHue Touek Ha
7 npsMoi. I3MepeHue 1uIMHbl OTpe3Ka, 1
paccTosiHuE MEXy TOUKaMHU
3 [TonymnockocTs U yros. Buast yrios. 1
N3mepenue BeIMYMH yIJIOB
9 [TonynnockocTs u yros. Buasl yrios. 1




HBMGpGHHG BCJIMYHH YTJIOB

[TonmymnockocTs U yros. Buast yrios.

10 N3mepenue BeHUUH yIIIOB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannenbHbIE U IEPIICHANKYIISIPHBIE
psiMbIEe
BeprukanbHble 1 CMEKHBIE YIJIBL.

12 [TapannenbHbIE U TEPIICHANKYIISIPHBIE
psIMbIE
BeprukanbHble 1 CMEKHBIE YIJIBL.

13 [TapannenbHbIE U IEPIICHANKYIISIPHBIE
psIMbIE
BeprukanbHbie U CMEKHBIE YTIIbL.

14 [TapannenbHbIE U IEPIICHANKYIISIPHBIE
psIMbIE
BeprukanbHbie U CMEXKHBIE YTIIBL.

15 [TapatenpHbIC U IEPIICHIUKYJIIPHBIC
psIMbIE

16 buccekrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Buasl nomanbix. J[iinaa
JIOMaHOU

20 Jlomanas. Buael nomansix. [{nuHa
JIOMaHOU

)1 MmuoroyronsHuku. [Iepumerp

MHOI'OYT'OJIbHHUKA. ITonsTue o BBIITYKJIBIX




W HCBBIMMYKJIBIX MHOT'OYT'OJIbHUKAX

22

MHuoroyronsHuku. [Iepumerp
MHOIOyrojibHUKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOI'OYTOJIbHUKAX

23

Muoroyronsauku. [Tepumetp
MHOT'OYT'OJIbHUKA. Ilousitue o BBIITYKJIBIX
W HCBBIMMYKJIBIX MHOT'OYT'OJIbHUKAX

24

Muoroyronsauku. [Tepumetp
MHOTOyrojibHuKa. [loHATHE O BHIMYKIIBIX
W HCBBIIMYKJIBIX MHOT'OYT'OJIbHUKAX

25

Muoroyronsauku. [Tepumetp
MHOTOyrojibHuKa. [loHATHE O BHIMYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

26

HNHCTpyMEHTHI 1J1s1 UBMEPEHUH U
MOCTPOEHUM

27

WNHCcTpyMEHTBI U1 U3MEPEHUN U
IIOCTPOEHUHN

28

KonrtponsHas padora no reme "Hauana
reomerpud. IIpocreiimme
reoMeTpruecKue (pUrypsl 1 UX CBOICTBA.
W3mepenue reomerpudeckux ¢uryp"

29

Menuana, GuccekTpuca 1 BbICOTa
TpPEYroJbHUKa

30

Menuana, OMCCEKTpHUCa U BbICOTA
TPEYroJbHUKA

31

PaBeHCTBO TpeyrojabHUKOB

32

IIepBbIil 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB




IIepBbIil 1 BTOPOYM IPU3HAKU PABEHCTBA

33 TPEYTrOJIbHUKOB

34 IIepBbIil 1 BTOPOYM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

35 [TepBbIif 1 BTOPOU MPU3HAKKA PABEHCTBA
TPEYrOJIbHUKOB

16 [TepBbIif 1 BTOPOU MPU3HAKKA PABEHCTBA
TPEYTrOJIbHUKOB

17 PaBHOOe1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

18 PaBHOOe1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

19 PaBHOOeIpeHHBIE TPEYTOJIBHUKH U UX
CBOMCTBA

40 [TpusHak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

A1 [Tpu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

47 Tpertuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 Tpetuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tpetnii npu3Hak paBeHCTBA
TPEYTrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEN.

45 [IpuMepsl CHMMETPUH B OKPYXKAIOLIEM

MUpe




@urypsl ¢ 0CEBO CUMMETPHUEN.

46 [Ipumepsl cCUMMETPUHU B OKPYKAIOIIEM 1
MuUpe

47 KonrponsHas pabora o Teme 1
"TpeyronbHuku"

48 [TapamiensHOCT IPSMBIX 1

49 CBoiicTBa ¥ MPU3HAKH MapAJIIEIbHBIX 1
MPSIMBIX

50 CBolicTBa ¥ IPU3HAKY MAapaJIIEIIbHbBIX 1
MPSIMBIX

51 CBolicTBa ¥ IPU3HAKY MApaAJIIEIIbHBIX 1
MPSIMBIX

5 CBoiicTBa ¥ MPU3HAKH MapAJIIEIbHBIX 1
MPSIMBIX

53 CBoiicTBa ¥ MPU3HAKH MapAJIIEIbHBIX 1
MPSIMBIX

54 CBolicTBa ¥ IPU3HAKY MApaAJIIEIIbHBIX 1
MPSIMBIX

55 CymMmMa yriioB TpeyroJbHUKa 1

56 CyMmma yTJi0B TpeyrojibHUKa 1

57 Bremnue yrisl TpeyrojbHHUKa 1

58 Bremnue yrisl TpeyrojbHHUKa 1
CymMa BHYTpPEHHHX YTJIOB

59 MHOTOYTOJbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA

60 CyMmMa BHYTpPEHHMX YTJIOB 1

MHOI'OYT'OJIbHUKA 1 CyYMMa BHCIITHUX




YTJIOB BBITYKJIOTO MHOT'OYT'OJIbHUKA

CyMmMa BHYTpPEHHHX YTJIOB

61 MHOT'OYTOJIbHUKA U CyMMa BHEILIHUX
YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
KontponbHas padoTa mo teme

62 "[NapamnensHocTs. CyMMa yIiioB
MHOIOYroJibHUKa"

63 [Ipu3Haky paBeHCTBA MPSAMOYTOIBHBIX
TPEYTrOJIbHUKOB

64 [Ipu3Haky paBeHCTBA MPSAMOYTOIbHBIX
TPEYTrOJIbHUKOB

65 IlepneHniuKymsp U HaKJIOHHAs
CBOMCTBO MeMaHbI IPSIMOYTOJIBLHOTO

66 TpEyroibHUKA, MPOBEAEHHOM K
TUIOTEHY3€
CBOMCTBO MeIMaHbI IPSIMOYTOJIBLHOTO

67 TpeyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€

68 [IpsaMOyTonbHBIN TPEYTOIBHUK C YTJIOM B
30 rpagycoB

69 [IpsAMOYTONIBHBIN TPEYTONIBHUK C YTIIOM B
30 rpagycoB

70 CooTHoIIEHNS MEXy CTOPOHAMU U
yrllaMH TPEyTOJIbHUKA

71 CoOoTHOIIEHNS MEXKTy CTOPOHAMH U
yIJIaMH TPEYTOJIbHUKA

72 HepaBencTBO TpeyroyibHUKA.




HepaBeHcTBO 0 1imnHE 10OMaHOU

73

HepaBeHcTBO MeX Ay NMEPHEHIUKYIAPOM
U HaKJIOHHOM. PaccTosgHUE OT TOYKHU [0
IpsIMOI

74

KontponbHas paboTa mo TeMam
"[IpsiMOyrobHBIE TPEYTOIBHUKH ",
"I'eomeTpuueckre HepaBeHCTBA"

75

OKpyXHOCTh, XOPJIbI 1 TUAMETPHI, UX
CBOICTBa

76

OKpyXHOCTh, XOPJIbI ¥ TUAMETPHI, UX
CBOICTBa

77

B3aumHoe pacnonoxeHue OKpyKHOCTH U
npsimoid. KacatenbHas u cexymas K
OKPY’KHOCTH

78

B3aumHoe pacnonoxeHue OKpy>KHOCTH U
npsimoid. KacatenbHas u cexymas K
OKpPYHOCTHU

79

B3aumHoe pacnonoxeHue OKpyKHOCTH U
npsimoi. KacatenbHas u cexymas K
OKpPYHOCTHU

80

OKpy’KHOCTb, BIIUCAHHAS B YTOJI

81

OKpy>KHOCTb, BIIUCAHHAS B YTOJI

82

IloHsATHE O TEOMETPUYECKOM MECTE
To4eK. IIpumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IIJIOCKOCTH

&3

[ToHATHE O rEOMETPUUYECKOM MecTe
Touek. [Ipumepbl reoMeTpuYeCKX MECT
TOYEK Ha MJIOCKOCTH




84

OnucaHHast OKpYKHOCTb TPEYTOJIbHUKA,
€€ LIEHTp

85

OrnucaHHast OKPYKHOCTb TPEYTOJIbHUKA,
€€ LEHTp

86

MeTtoa reoMeTpuYecKiuX MeCT TOUYEK Mpu
pElIeHNU T€OMETPUUECKUX 3a]1a4

87

MeToa reoMeTpuYecKiuX MeCT TOUYEK Mpu
pElIeHNH TeOMETPUUYECKUX 3a1a4

88

Meton TCOMCTPHUICCKUX MCCT TOYCK IIPU
PEIICHUH IT'€OMETPUYCCKHUX 3a1a4

89

MGTOI[ TCOMCTPHUICCKUX MCCT TOYCK IIPU
pCIICHUU T'COMCTPUICCKUX 3a/1a4

90

O060CHOBaHMS TPOCTEUIITUX TTOCTPOCHUH,
ATanbl 337]a41 Ha MMOCTPOCHUSI, PEIICHUE
3a/1a4 Ha IOCTPOEHUE ITUPKYJIEM U
JINHENKOU

91

O060CHOBaHMS TPOCTEUIITUX TTOCTPOCHUH,
ATanbl 337]a41 Ha MMOCTPOCHUSI, PEIICHUE
3a/1a4 Ha IOCTPOEHUE ITUPKYJIEM U
JINHENKOU

92

KontponbHas paboTa mo teme
"Oxpy>kHOCTb. ['eoMeTpuueckue Mecra
Touek. [TocTpoeHHsI ¢ TOMOIIBIO TUPKYJIS
U TUHEHKH"

93

[ToBTOpenue u o6odmeHue. Pemenune
3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

94

[ToBTOpenue u o6obmeHue. Pemenne




3a]1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

95

[ToBTOopenue u o6o0menue. Pemenue
3a7a4, WILIIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

96

[ToBTopenue u o6oOmeHue. Pemenue
3a7a4, WILIIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

97

[ToBTOpenue u o6obmeHue. Pemenne
3aJa4, WIIFOCTPUPYIOIINX CBSA3U MEXIY
pa3IMYHBIMU TEMAMU Kypca

98

[ToBTOpenue n o6odmeHue. Pemenne
3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

99

[ToBTOpenue u o6obmeHue. Pemenune
3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

100

[ToBTOpenue u o6odmeHue. Pemenune
3aJ1a4, WUTIOCTPUPYIONTUX CBSI3H MEKITY
pa3IMYHBIMH TEMaMHU Kypca

101

HToroBast KOHTpOJbHAs paboTa

102

[ToBTOopenue u o6o0meHue. Pemenue
3a7a4, WILIIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




8 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesbHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Npu3HaKu u |
CBOICTBA
) [Tapannenorpamm, €ro Npu3HaKku u |
CBOICTBA
3 [Tapannenorpamm, €ro nNpu3HaKku u 1
CBOMCTBA
4 [Tapannenorpamm, ero Npu3HaKu u |
CBOMICTBA
5 [Tapannenorpamm, ero Npu3HaKu u |
CBOICTBA
6 [IpsimoyronbHUK, poMO, KBaJIpaT, ux 1
IIPU3HAKU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBaJIpaT, ux 1
MPU3HAKU U CBOWCTBA
2 [TpssMoyronpHUK, poMO, KBaJIpaT, ux |
MPU3HAKU U CBOWCTBA
9 [TpssMoyronpHUK, poMO, KBaJIpaT, ux |
IIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUS TPEYroJbHUKA 1
11 Cpenusiss TUHUSA TPEYTOJILHUKA 1
y
12 Tpanenus. PaBHobenpennas tpameuus, e 1




CBOMCTBA U IIPU3HAKU

Tpanenus. PaBHobenpennas tpamenus, e

13 . 1
CBOMCTBA U MIPU3HAKH
14 [IpsmoyronbHas Tpanenus 1
15 CpenHsist TMHUSA Tpaneuuu 1
16 Teopema daneca 1
17 Teopema daneca 1
18 Teopema 0 IpONOPLUUOHAIBHBIX OTPE3KaX 1
19 Teopema 0 mpONOPLIMOHAIBHBIX OTPE3KAX 1
20 IlenTp macc TpeyrojabHHKa 1
21 LleHTpaJIbHO-CUMMETPHYHBIE (PUTYPHI 1
” KontponbHas paboTa mo teme |
"HeTbIpEXyroibHUKKN"
3 [TogoGue TpeyroJbHUKOB, KO HUITHESHT |
nmoxoous
24 [TomoGue TpeyroibHUKOB, KO HHUITHESHT |
o 00us
25 [Tpu3Haku mo1o0us TPEYTrOIbHUKOB 1
26 [TpusHaku mogo0ust TPEYroJIbHUKOB 1
27 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1
28 [TpusHaku mogo0ust TPEYroJIbHUKOB 1
29 [TpusHaku mogo0ust TPEYroJIbHUKOB 1
30 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1
31 [Ipumenenue mogoous MpU pelieHUH |
MPAKTUYECKHX 3a]a4
32 [Tpumenenne nogo0us P pelIeHUH 1




MPAKTUYCCKUX 3a1a4d

[TpumeneHne nogo0us PH pelIeHUH

33 MPaKTUYECKUX 3a/1a4

14 [Tpumenenue moaoous MpU perieHUH
MPAKTUYECKHX 3a]a4

15 [Ipumenenue moaoous MpU perieHUH
MPAKTUYECKUX 3a]a4

36 [TpumeneHne MoA00HS IPHU PEIICHUH
MPaKTUYECKUX 3a/1a4

37 BBenenuve noHsTHS IPEoOpa30BaAHUS
noo0us 1 moto0HBIX puryp

38 Kontponbras padota o teme "[lomooue"

39 [Tonsitue nnomaau. CBolcTBa IIIOMIAIEH
reoMeTpUYECKUuX QUryp

40 [Tonsitue mnomaau. CBolcTBa IIIOMIAIEH
TeOMETPUUYECKUX PUTyp

A1 IToustue mwiomanu. CBolcTBa mioniaaei
TeOMETPUUYECKUX PUTyp
[Tpocreitmme GopMybl 118 TIOIIAANA

42 TpeyTobHUKA, TTapajuieorpaMmma, pomoa
U Tparneuun
[Tpocreitmme GopMybl 418 TIOIIAANA

43 TpeyTobHUKA, TTapajuieJorpaMmma, pomoa
U Tparneuuu
[Tpocreiitme hopMybl A IIOMAAN

44 TpEyToJIbHUKA, apajuiejorpamma, pomoa

Y Tpanenuu




[Tpocreiitme hopMybl A IIOMAAN

45 TpeyTobHUKA, TTapajuieorpaMmma, pomoa 1
U Tpaneuuu
[Tpocreiime hopMyibl A IIOMAAN
46 TpPEeYroJbHUKA, apajieIorpaMma, pomoa 1
U Tpaneuuu
[Tpocreiitme hopMybl A IIOMAAN
47 TpPEeYroJbHUKA, apajieIorpaMma, pomoa 1
U Tpaneuuu
[Tpocreiitme hopMybl A IIOMAAN
48 TpPEeYroJbHUKA, TapajieIorpaMma, pomoa 1
U Tpaneuuu
[Tpocreitmme GopMybl 118 TUIOIIAANA
49 TpPEeYroJbHUKA, apajieIorpaMMa, pomoa 1
U Tpaneuuu
[Ipocreitmme GopMybl 118 TIOIIAANA
50 TpeyrojbHUKa, apajieaorpamMma, pomoa 1
U Tpaneuuu
51 [Tnomanu mogoOHBIX Guryp 1
52 [Tnomaau moxoOHBIX GuUryp 1
53 [Tnomanu mogoOHBIX Guryp 1
54 Kontponbnas padota mo teme "Ilnomanp" 1
55 Teopema [Tudaropa 1
56 [Ipumenenne Teopemsl [Tudaropa npu 1
pelIeHNN NTPAKTUYECKUX 33]1a4
57 [Tpumenenue Teopems [Iudaropa npu 1

PEIICHUHN MMPAKTHUYCCKUX 3ada4




[Tpumenenue Teopems [Iudaropa npu

o8 pEILICHNN IPAKTUYECKUX 3a1a4

59 [Tpumenenue Teopems [Iugaropa npu
pELIeHNN IPAKTUYECKUX 3a7a4

60 [Ipumenenne Teopemsl [Tudaropa npu
pELIEHNN IPAKTUYECKUX 3a7a4

61 [IponopuroHanbHbIe OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponoprroHanbHbBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 IIponoprroHanbHbBIE OTPE3KU B
IIPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprimoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponopiimoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 IIponoprroHanbHbBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

67 OCTPOTrO yTjla NPSMOYTOJIBHOTO
TpPEYroJbHUKa
CuHyc, KOCHHYC, TAHT'€HC U KOTAaHI€HC

68 OCTPOTrO yTjla NPSMOYTOJIBHOTO
TpPEYroJbHUKa
CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC

69 OCTpPOr0 yria npsMOyroJibHOTO

TpEyroJIbHUKA




Tpuronomerpudeckue GyHKINUN YTIIOB B

70 30°, 45° n 60° !

71 Tpuronomerprdeckue GyHKINUN YTIIOB B |
30°,45° n 60°

7 Kontponbnas padota o Teme "Teopema |
[Tudaropa u Havyana TpuroHoMeTpun"

73 Brniucannbie u 1IEeHTpaIbHbIE YTIIbI 1

74 BriucanHbIe ¥ LIEHTPAIbHBIE YIJIBI 1

75 Brnucannbie u 1IEeHTpaIbHbIE YTIIbI 1

76 Brnircannbie u 1IEHTpaIbHbIE YTIIbI 1

77 VYroia Mexay KacaTeJIbHOU U XOpAOU 1

78 Yron Mexay KacaTeJIbHOW U XOPI0i 1

79 VYIubl MeXAy XOpAaMU U CEKyLUMU 1

80 VYTibl MEXAY XOpJIaMU U CEKYIIUMU 1

21 Bnucannble u onucanHble 1
YETBIPEXYTOJIbHUKN

2 BrnucanHble U onKcaHHbIE 1
YETBIPEXYTOJIbHUKN

23 CBolicTBa ¥ IPU3HAKY BIMCAHHOTO 1
YeThIPEXYTOJbHUKA

24 CgoiicTBa M MPU3HAKUA BIUCAHHOTO 1
YETBIPEXYTOJIBHUKA

25 CgoiicTBa M MPU3HAKUA BIUCAHHOTO 1
YEeThIPEXYTOJIbHUKA

26 CBolicTBa ¥ IPU3HAKYU BIMCAHHOTO |

YETBIPEXYTOJIBHUKA




B3anmMHOe pacnonoxeHue 1Byx

87 .
OKpYKHOCTEH
28 B3anmMHOe pacnonoxeHue 1Byx
OKpYKHOCTEH
89 Kacanue okpyxxHOCTEM
90 Kacanue okpyxxHOCTEM
91 OO0mue KacaTelnbHbIE K IBYM
OKPY>KHOCTSIM
Kontponbnas padota mo teme "YTisl u
92 YETBIPEXYTOJIBHUKHU, CBA3aHHBIC C
OKpPYHOCTBIO"
[ToBTOpenue u o6obmeHue. Pemenne
93 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6odmeHue. Pemenne
94 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6odmeHue. Pemenne
95 3a7a4, WITIOCTPUPYIOLIUX CBA3U MEXKITY
pa3IMYHBIMU TEMaMU Kypca
[ToBTopenue u o6oOmenue. Pemenue
96 3a7a4, WITIOCTPUPYIOLIUX CBA3U MEXKITY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOopenue u o6o0meHue. Pemenue
97 3a/1a4, WUTIOCTPUPYIOUTUX CBSI3U MEXKITY
pa3TMYHBIMU TEMaMHU Kypca
98 [ToBTopenue u o6o0meHue. Pemenue

3a/1a4, WUIIOCTPUPYIOLIUX CBI3U MEKIY




Ppa3iInUHbIMU TCMAaMH KypcCa

[ToBTopenue u o6o0meHue. Pemenue

99 3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY 1
pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u o6obmeHue. Pemenne

100 3aJ]1a4, WUTIOCTPUPYIOLINX CBSA3H MEXKIY 1
pa3IUYHBIME TEMaMH Kypca

101 HroroBast koHTpOIBHAS paboTa 1
[ToBTopenue u o6o0meHue. Pemenue

102 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY 1
Pa3ITUYHBIME TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoka Bcero Koutpoakueie | - Tlpakruecikue ﬂsyqeﬂnﬂ :)Iﬁ[()baI;OBaTeﬂbeIe
padoThI padoTbI pecypesI
| Cunyc, KocuHyc, TaHT€HC yrioB oT 0 10 |
180°
) OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJIECTBO
3 ®opmyJibl TPUBEACHUS 1
4 @opMyIIbI IPUBEACHUS 1
5 Pemenue tpeyronpaukoB. Teopema |
KOCHUHYCOB
6 Pemenue tpeyronpaukoB. Teopema 1
KOCHHYCOB
Teopema cunycoB 1
Teopema cunycoB 1
Pemenne npakTuyeckux 3auad ¢
9 HCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npakTuyeckux 3auad ¢
10 HCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemrenue npakTuueckux 3aaau ¢
11 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1

TEOPEMBI CHHYCOB




Pemenue MPAKTUYCCKUX 3aaa4 C

12 HCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMBI CHHYCOB
Tpuronomerpuyeckue GOPMYIbI IS

13 IIJIOIIAU TPEYTOJIbHUKA,
napasienorpamMmma
Tpuronomerpuyeckue GOPMYIbI IS

14 IUTIOLIAJN TPEYTOJIbHUKA,
napajiesorpamMmma
Tpuronomerpruyeckue GOPMYIbI IS

15 IUIOLIAJN TPEYTOJIbHUKA,
napajiesorpamMmma
Tpuronomerpudeckue GOpMyJIbI s

16 IIJIOIIAU TPEYTOJIbHUKA,
napajiesorpamMmma

17 ®opmyina ['epona

18 ®opmyna ['epona

19 ®opwmyia ['epona

20 dopmyJia MIOMAaN BITYKIOTO
YETBIPEXYTOJIBHUKA

21 ®opMyia MIOMIAIA BBITYKIOTO
YETBIPEXYTOJIBHUKA

” KonTponpHas pabota mo Teme "Pemienue
TPEyroJbHUKOB"

7 Xopabl ¥ TOJI0OHBIC TPEYTOJILHUKHU B
OKPY>KHOCTH

24 Teopema 0 mpou3BEAECHUN OTPE3KOB XOP/




25 Teopema 0 mpOU3BENEHNUN OTPE3KOB XOPJ 1

26 Teopembl 0 TPOU3BEACHUM OTPE3KOB |
CEKYILUX

7 Teopemsl 0 MPOU3BENECHUHN OTPE3KOB 1
CEeKyLIUX

28 Teopema o kBagpaTe KacaTeabHON 1

29 Teopema o kBagpare KacaTenbHOU 1

30 Teopembr UeBsl 1 Menenas 1

31 Teopemsl UeBbl 1 MeHenas 1

32 Teopemsl UeBbl 1 MeHenas 1

33 [TonsiTre o romoreTnn 1

34 Konrponsnas padora no reme "[lonodue |
TPEYroJbHUKOB"
YpaBHEHUE PSAMOM Ha IIIIOCKOCTH.

35 VYT110B0o# K03 UIMEHT 1 CBOOOIHBIN 1
YJIEH, UX TEOMETPUUYECKUIN CMBICI
YpaBHeHUE NPSIMOil HA TIIIOCKOCTH.

36 VYT110B0o# K03 GUIMEHT 1 CBOOOIHBIN 1
YJIEH, UX TEOMETPUUYECKUIN CMBICI

37 [TapamienbHOCTh ¥ EPIEHIUKYIIPHOCTh 1
MPSIMBIX (depe3 yrioBon ko3P huIueHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 HaxoxeHue nepece4eHuil OKpy>KHOCTEN 1
U IPSIMBIX B KOOpIMHATaX

40 Haxoxnenue nepeceyeHuid OKpyKHOCTEN 1
U NPSIMBIX B KOOpAMHATAaX

41 ®dopmyiia pacCTOSHUSA OT TOUKHU 10 TPSIMOM 1




[Inowmans nmapauieaorpamma B

42 KOOpJMHATAX, TOHATHE 00
OpPUEHTHUPOBAHHOM MIIOIIATN
[IpuMeHeHne MeToa KOOpJUHAT B

43 [IPAaKTUYECKU-OPUEHTUPOBAHHBIX
reOMEeTPUYECKUX 3a/1a4ax

44 KonrtponsHas pabora no Teme "Meton
KoopauHat"

45 BekTopsbl Ha MI0CKOCTH
CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB —

46 MpaBuiia TPEYroJibHUKA U
napajuiesiorpaMma
Cno>xeHue ¥ BbIYUTaHUE BEKTOPOB —

47 MpaBujia TPEYroJibHUKA U
napajuiesiorpaMma

48 YMHOXEHUE BEKTOpa Ha YHUCIIO

49 Koopaunatsl BekTopa
CrnosxeHue 1 BHIYUTaHHUE BEKTOPOB,

50 YMHOKEHHE BEKTOpa Ha YMCJIO B
KOOpJIUHaTax
CnoxxeHue ¥ BBIYUTAHHUE BEKTOPOB,

51 YMHOKEHHE BEKTOpa Ha YMCJIO B
KOOpJIUHaTax

5 [IpumeneHne BEKTOPOB B (pu3MKe, IICHTP
Macc

53 [TonsiTue o 6a3uce (Ha MIOCKOCTH).

Pa3noxxeHust BEKTOpOB 10 0asucy




[TonsTHe 0 6a3uce (Ha MIOCKOCTH).

54
Paznosxenust BEKTOpOB 10 6a3ucy

55 [TonsTHe 0 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BeKTOpOB 1o 0azucy
CkanspHoe Mpou3BeIeHHE BEKTOPOB,

56 TE€OMETPUUYECKUI CMBICI U BBIDAKEHUE B
JIEKapTOBBIX KOOpAMHATAX

57 JIMcTpuOyTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CxangapHoe Npou3BEICHUE U
MPOELUPOBAHNE

59 IIpuMeHeHne CKaIsipHOrO IPOU3BEIECHUS
BEKTOPOB JUIsl HAXOXKACHUS JUIMH U yTJIOB

60 IIpuMeHeHne CKaIsipHOrO IPOU3BEIECHUS
BEKTOPOB JUIsl HAXOXKACHMS JUIMH U yTJIOB

61 [IpuMmeHeHne cKaasipHOrO IPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHUS UTUH U yTJIOB

6 Pemenue reomerprueckux 3aaad ¢
MTOMOMUIBIO CKaJISIPHOTO MPOU3BEACHUS

63 Pemenue reoMmeTpuueckux 3agad ¢
MIOMOUIBIO CKAJISIPHOTO POU3BEACHUS

64 KonrtponsHas padora o teme "Bektopsr"

65 [IpaBuiibHBIE MHOTOYTOJIBHUKH,
BBIUHCJICHHE UX 3JIEMEHTOB

66 IIpaBuiIbHBIE MHOTOYTOJIbHUKH,
BBIUYHCIIEHUE UX DJIEMEHTOB

67 IIpaBuIBbHBIE MHOTOYTOJIBHUKY,




BBIYUCICHUC UX DJICMCHTOB

IIpaBuIbHBIE MHOTOYTOJIBHUKH,

08 BBIUHCIIEHUE UX DJIEMEHTOB !

69 Yucno m 1 1MHa OKPYKHOCTH 1

70 Yucno m ¥ 1IMHA OKPYKHOCTU 1

71 JliHa 1yru OKpYKHOCTH 1

72 JnuHa 1yTu OKpY>KHOCTH 1

73 Panuannas mepa yria 1

74 Pannannas mepa yria 1

75 [Inomanp kpyra u ero 3JeMeHTOB (CeKTopa |
Y CETMEHTA)

76 [Tnomans Kpyra u €ro 3JeMEeHTOB (CEKTopa |
1 CETMEHTA)

77 [Tnomans Kpyra u €ro 3JeMEeHTOB (CEKTOpa |
1 CETMEHTA)

73 BrrunciieHne nepuMeTpoB M IIIOMIAIeH 1
¢buryp, BKIIOYAIOIIUX 3JIEMEHTHI Kpyra

79 BrrunciieHne nepuMeTpoB M IIIOMIAIeH 1
¢buryp, BKIIOYAIOIINX 3JIEMEHTBI Kpyra

20 KonTponbhas no reme "{nuna 1
OKpPY>KHOCTH M IJIoIaap kpyra"

81 [lenTpanbsHas cuMMeTpus 1

82 [leHTpanbHO-CUMMETPHUYHBIE (UTYPHI 1

83 [ToBoport 1

84 OceBast cuMmMeTpus 1

85 @urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO 1




HEKOTOPOU OCH

86 [TapannensHbIN IEpEHOC

87 IToHsTHe OBHKEHUS U €T0 CBOMCTBA

88 PaBenctBo uryp

29 [IposiBeHUs: CUMMETpPUU B IPUPO/IE,
KHUBOIHCH, CKYJIBIITYPE, APXUTEKTYPE

90 Kommosumuu asuxenuit (mpocTenme
MIPUMEPHI)
[ToBTopenue u o6o0meHue. Pemenue

91 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOopenue u o6o0meHue. Pemenue

92 3a/1a4, WUIIOCTPUPYIOLIUX CBI3U MEKIY
pa3IMYHBIMU TEMaMU Kypca
[ToBTopenue u o6oOmenue. Pemenue

93 3a]1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXKIY
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOopenue u o6o0meHue. Pemenue

94 3a/1a4, WUIIOCTPUPYIOLIUX CBI3U MEKIY
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenne

95 3aJ1a4, WUTIOCTPUPYIOLTNX CBSI3H MEKITY
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue n o6odmeHue. Pemenne

96 3a7a4, WITIOCTPUPYIOLIUX CBA3U MEXKITY
pa3IMYHBIMU TEMaMU Kypca

97 [ToBTOpenue u o6obmeHue. Pemenne




3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTopenue u o6o0meHue. Pemenue

98 3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY 1
pa3IUYHBIMH TEMaMH Kypca
[ToBTopenue u o6o0meHue. Pemenue

99 3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXKIY 1
pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u o6odmeHue. Pemenune

100 3aJ1a4, WUTIOCTPUPYIOLINX CBSA3H MEXKIY 1
pa3IUYHBIMH TEMaMH Kypca

101 HroroBast koHTpOIBHAS paboTa 1
[ToBTOopenue u o6o0meHue. Pemenue

102 3a7a4, WITIOCTPUPYIOLIUX CBA3U MEXKITY 1
Pa3IUYHBIMHE TEMaMH Kypca

OBLIEE KOJIMYECTBO YACOB 110 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






