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HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3eOB ILIKOJIbHOW MaTeMaTUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHW M B3aUMHOE  paCIOJIOKEHHE, ONUpAaeTcsl Ha JOTHYECKYIO,
J0Ka3aTeabHy0 JUHUIO. LleHHOCTh M3y4yeHUsi reOMEeTpUHM Ha YPOBHE OCHOBHOIO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JJOTUYECKUE YMO3AKIIOUEHUSs, JOKa3bIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyKIeHusi «OT TMPOTHUBHOTO», OTJIMYAaThb CBOMCTBA OT MPU3HAKOB,
dopMynrpoBaTh oOpaTHbIe yTBEpkaeHUA. Ocob0e 3HaUeHUE T0Ka3aTeNbHAs TUHUS
UMeeT I yrayOaEéHHOro U3y4eHUsl MaTeMaTHKU.

Lenbto n3yyeHus TeOMETPUH SBJISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTeMaTHIECKUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  ku3HU.  OOywamomuiics  JOJDKEH  HAay4YUTbCs  OMNPENEsTh
r€OMETPUYECKYI0 (UTypy, OMUCHIBATH CJIOBAMHM YEPTEXK WM PUCYHOK, HAWTH
IoN[aJb  3€MEJIBHOT0  y4YacTKa, pacCUUTHIBATh  HEOOXOJIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTUYECKOTO XapaKTepa OOyJaroUuics YYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh Y4eOHOTo Kypca yriayOaéHHOTO U3yUYeHUs TEOMETPUU COCTOUT B
TOM, YTO OOydYaroluecs He MPOCTO 3HAKOMSTCS C ONpeNeIEHHBIMU MOHSATUSIMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH U3ydaroTcs Ha OoJiee riIy00KOM YpoBHE, a 00yJaromuecs mpuoOpeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEKHBIX MpeMeTax, Mpexke Bcero pusznuke u nHhopmaTuke,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1ad4.

CornacHo yueOHOMY TuTaHy B 7—9 Kiaccax n3y4aeTcsl yriiyOnEHHBINA yaeOHbIH
Kypc «l'eoMerpusi», KOTOpPBIA BKJIIOYAET CJIEAYIOINIME OCHOBHBIE pa3ieibl
comepxkanusi: «Hawama  reomerpum», «TpeyronbHukn», «OKpYyKHOCTBHY,
«Yetpipéxyronbaukny, «Ilogodue», «IneMeHTsl TpUroHomeTpumny, «ILmomaan», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha u3zyuenue yuebHoro kypca «I'eomerpusi» otBogutcs 306 yacos: B 7 Kitacce
— 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezelno), B 9 kjiacce
— 102 gaca (3 yaca B He/IelIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reomerpuu. Touka, mpsmas, OTpe3ok, ayd. llonstue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

B3anmHOe pacronoxeHue TOYeK Ha INpsAMOM. M3mepeHue IIIHMHBI OTpE3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHble U cMexHble yribl. [lapamnensHble U NEPIEHIUKYISIPHBIE MTPSMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomanbix. JiimHa nomanoi. MuoroyronsHuku. Ilepumerp
MHOTOYroJjibHUKa. [IoHATHE O BBIMYKJIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpeACTaBICHHUS O pPABEHCTBE (Uryp, HUX pacroyIOKEeHHUH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPU3HAKKM PABEHCTBA
TPEyrolbHUKOB. PaBHOOENpEHHBIC TPEYroJbHUKU M WX CBoHcTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHOIIEHUSI MEXKy CTOPOHAMH W yriamMH TpeyrojibHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepst
CUMMETPHH B OKPY’KAIOLIEM MHUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[lapamienbHOCTB NPAMBIX, HCTOPUYECKUE CBEICHM O ITocTyare EBkauaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reoMeTpuu. CBONCTBA U MPU3HAKU
napauieNnbHblX OpsiMbix. CyMMa yIJIoB TpeyrojibHUKa. BHemHue  yriibl
TpeyroibHuKka. CymMMa BHYTPEHHHUX YIJOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMoyrosibHbIEe TPEYT0JIbHUKH

[Ipr3Hakyu paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJIbHHUKOB. llepneHnukynsp u
HakJI0HHasg. CBOMCTBO MEAUaHbI MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEIAEHHOMN K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paguyc, 1MaMeTp, XopAa, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKpYyKHOCTH U
npsamoi. KacarenpHas u cexymas Kk OKpy»kKHOCTH. OKpy>KHOCTb, BIUCAHHAs B yTOJ.
IIpocreiiime OCTpOEHUs ¢ IOMOIIBIO LUPKYJIS U JIUHEUKHU.

I'eomeTpuyeckue MecTa TOYEK

IToHATHE O reoMeTpUYECKOM MecTe ToYeK. lIpuMepbl reoMeTpuiecKknux mMect
TOYEK Ha IUIOCKOCTHU. buccekrpuca yria u CepeIHHbBIN NEPIICHAUKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LHEeHTp. MeTox reOMETPUYECKUX MECT TOUYEK IIPU PELICHUU T€OMETPUUYECKUX 3a/ay.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1a4M HA MOCTPOCHUS, pELIEHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mnpu3HAKu H cBoicTBa. [IpsMOyroibHHUK, pomO,
KBaJipaT, UX NpPHU3HAKK U CBOWCTBA. Tpanernusi. PaBHOOenpeHHas Tpamemus, eé
cBoMcTBa U npu3Haku. [IpsmoyronpHas Tpanenus. CpenHss IUHUS TPANICLIHH.

CpenHss nuHUS TpeyroiabHUKa. Meroa yIBOEHUsT MEAUaHbl TPEYrOJIbHUKA.
Teopema o nepeceueHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 11 Npon3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[TogoOue TpeyroabHUKOB, KodddunueHt momodus. Ilpusnaku momgoOus
TpeYrodbHUKOB. [IpuMeHenne momoOus TpU pEHICHUH TEOMETPUYECKUX W
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [lnomanu mogo6ueiX ¢puryp. OTHOIIEHKE TIIOMAAEH TPEYyTrOJIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MPAKTHYECKUX 3a/1a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuueckue ¢ynkuun yrioB B 30°% 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTrOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BnucanHbIE ¥ IEHTpaAJIBHBIE YIJIBI, YTOJI MEKIY KacaTeJIbHOW U XOPJAOM. YTJIbI
MEXKIy XOpJaMH M CEeKyllMMH. BrnucanHble W OINKCAaHHBIE OKPYKHOCTHU
TPEYrOJIbHUKA W YETBIPEXYroJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJIBHUKA. B3auMHOE pacmnoyioKeHHe IBYX OKpyxkHocTer. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic yriaoB ot 0° mo 180°  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXIECTBO. dopMysbl  MPUBEICHHUS. Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Penienue 3aaau
T€OMETPUYECKON ONITHUKH.

Tpuronomerpuyeckue dbopmynbl s IUIOIIA A  TPEYrOJIbHHKA,
napajuiesniorpaMma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xop/ibl ¥ TOA00HBIE TPEYTOJILHUKHU B OKPY>KHOCTH. Teopema 0 Mpou3BeICHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYIINX, TEOpPEMA O KBaApaTe
KacatesnbHOU. [IpuMeHeHne npu peleHuu reoMeTpuIecKux 3aaad. TeopeMbl YeBsl
u Menenas. [lonstue o romoreTnu.

Metoa koopauHaT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YJIeH, MX TEOMETpUYECKUid cMbIch. [lapamnenbHOCTh W MEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHue OKpyKHOCTU. Haxox1eHne nepeceyeHnii OKpYKHOCTEN U IIPSMBIX
B KoopauHatax. Dopmysia pacCTOSHUA OT TOYKA A0 mpsMou. I[lmomans
napajjiesiorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

Bektopsl Ha minockoctu. ClOKEHHE M BBIYMTAHUE BEKTOPOB — MpaBUia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOopa. CJOXKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[lonsitTue o Oasuce (Ha TUIOCKOCTH). PasnoxeHuss BEKTOpPOB Mo Oas3ucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKUII CMBICI M BBIpAXXCHHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkansipHoe mpou3BelleHHMEe U mpoeuupoBaHue. [IpuMeHeHHE CKaJISIPHOTrO



IIPOU3BEICHUSA BEKTOPOB Ul HAXOXACHUA [JJUMH W YyriaoB. Pemenue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIPHOrO0 IIPOU3BEICHHUS.

JAnvHa OKPYKHOCTH M IUIOIIAABL Kpyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. I'paycHas u paguaHHas
MeEpa yrIja, BBIYMCICHUE JJIMH AYyr OKpyxkHocteu. I[lmomans xpyra, cekropa,
cermenTa. Mctopuueckue cBeieHus: 00 U3MEPEHUH IJTMHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuast cumMmerpusi. LlenTpanbHo-cumMmMmerpuunbie Gurypsl. [1oBoporT.
OceBas cummeTpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwxeHuss W ero cBoiictBa. PaBeHcTBO uryp. IlposiBneHus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHKEHUSIM  POCCHUMCKHUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITTOJIHEHHIO 00S13aHHOCTEH rpakJIaHUHA U peaju3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWHM BCEH JKMU3HU JUIS YCIEIIHOW MpodecCHOHAIBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOI0 BOCINTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpHEHTAallMEd B JIESITEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKUM U MATEMATHYECKOW KYJIBTYPOM KaK CPEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JIOTUY€eCKOT0 BOCTIMTAHMS

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJIeM U IMyTel UX perieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJIeH, MpuoOpeTaTh B COBMECTHOM JEsTeNIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHSITHSI, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JAe(PUINTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
HocJeACcTBUA, POPMUPOBATH OIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JIEUCTBUSMH,  YHHBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAYy TMOHATHIMH, (OPMYIHPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHbIC U OTPUIIATENbHBIC, EANHIYHbIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
(akTOB, BBICTpAaWBaTh ApryMEHTAIlUIO0, NMPHUBOIUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaMm
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (opmy TmpeAcTaBieHHS WHGOpPMAIMM ¥ HLTIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSAMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpOBaTH Pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYECKUX 3ajJad, NPUHUMATh LEIb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboThl (00CyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBHUSA C JPYTMMU YJI€HAMHM KOMaH/bl, OLICHUBATh KAU€CTBO pe3yJIbTaTa U
Ka4eCTBO CBOETO BKJIaJ[a B OOIIUI pe3yabTaT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, ajJrOPUTM pEIIeHUs 3aJayd (WJIh €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIQJIETh CIIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOIiecca M pPe3ysbTara
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMMHUOOK, BEISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@)KaTh 3MOLMU MPU HM3YYEHUH MATEMAaTUYECKUX OOBEKTOB U (PaKToB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aUMHOE PAacCIoJIOKEHUEe, U300pakaTb TreOMETpUYECKUe (QUTYPHI, BBIMOIHATH
YEPTEKU IO YCIOBUIO 3a7auu. I3MepsTh TUHEWHBIE U YTIIOBbIE BEIWYMHBL. Pemath
3a7]a4M Ha BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peanbHOM JKM3HMU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. PasznmuuaTh pa3Mepbl 3THX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€JIMAaHbI, TPOBEAEHHOM K THIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHHUKA,
B PELIEHUU F€OMETPUUECKUX 3a/1a4.

Onpenenste napaieIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrate 3amaum Ha KiIeTyaTol Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTH YUCIOBBIC U OYKBEHHBIC 3HAYCHUS yTIIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHHUM JIBYX
MapajyIeIbHBIX MPAMBIX CEKYIIEeW. Pemars mpakTHYeCcKue 3aJauyi Ha HAXOXKJICHUE
YIJIOB.

Brnanerp mnonsitueM reometrpuueckoro mecra touek (I'MT). Omnpenensarsb
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxouTh €€ HeHTp. [loka3bIBaTh U UCIOJIb30BaTh (DAKTHI O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYIIIPHOCTU KacaTeJIbHOM U paauyca, NPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPABEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K konIty 00yuenust B 8 kiacce 00ydJaromuiicss MoJIyquT CJICIYIOMINE MPEIMETHBIC
PEe3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMH IPU PEUIEHUU I€OMETPUYECKUX 3aj1ad. Pa3nuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH MIPU PEIIEHUN F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHNS MEIMAH TPEYTOJbHUKA (LIEHTpa
Macc) B pEUICHUH 3a/1ad.

Bnaners noHsiTHEM CpPEAHEN TMHUH TPEYTOJIBHUKA U TPANIECLIUU, TPUMEHSITh UX
CBOICTBA MPHU PEUICHUH F'€OMETPUYECKUX 3a1a4. Mcnonb3oBats Teopemy Daiieca u
TEOpEMY O MPONOPIUOHAIBHBIX OTpE3KaxX, MPUMEHATh UX ISl PEIICHHS
NpPaKTUYECKUX 3aj1ay.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeoOpa3oBaHuU MOAO0OMS U O MOAOOHBIX (purypax. [lomp3oBaThCsi MpU3HAKAMU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeiimue GOpMynbl IS TUIOMATN
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



NOJOOHBIX (PUTYp M MPUMEHATh NMPU pElIeHUU 3anad. [IpuMeHATH NoJydYeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
MIPaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKHUX 33/1a4aX,
CaMOCTOSTEIBHO J€JIaTh YePTEXK U HAXOAUTH COOTBETCTBYIOLUE JJINHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOyYEHHBIE 3HAHUS HA INPAKTUKE — CTPOUTH MAaTEMAaTHUYECKUE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoMuTh (C MOMOIIBIO KaJIBbKYJISTOPA) JTHHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmyiaMu NMPUBEEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PELIEHUU TEeOMETPUYECKHX 3ajay. [IpUMEHSTh MONy4YEeHHbIE 3HAHUS TPHU
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaAN, BEIBOJUTh
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMmma, poM0a, Tpamnemuu, BEIBOIUTh U TPUMEHATh popmyny ['epoHa u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmets npesicTaBieHnue 0 TOMOTETHUH, IPUMEHATH B MPAKTUYECKUX CUTYALUSX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast pu pelieHnu 3aau.

Hcnonp3oBaTh TeOpeMbl O BIUCAHHBIX YIVIAX, Yriax MEXIy XOpJaMH
(CexyuMu) 1 yriie M1y KacaTeJIbHOU U XOpAOUN NpH pEelIeHUH T€OMETPUUYECKUX
3amad. Jloka3blBaTh U MPUMEHATH TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB XOpH, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanerp moHsAITHEM KOOpPAMHAT Ha IUIOCKOCTH, padoTaThb C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. Bianerh NOHATUAMHM YriIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO
Ko3(ppuireHTa ¢ Bo3pacTaHUEM U yObIBAHUEM JTMHEUHON (DYHKIIMU. YMETh pelaTh



METOJIOM  KOOpDAMHAT  3aJa4yd, CBSI3aHHbBIE C  MAPAUICIBHOCTBIO U
MEPIEHANKYIAPHOCTHIO MPAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKICHUEM TOUYEK
MEepECEUCHUA.

BeiBoguTh ¥ BIAIETh YpPAaBHEHHEM OKpYXKHOCTU. Mcmonb30BaTh METON
KOOpAMHAT I HAXOXACHUs IIEPECEYECHUM OKPYKHOCTEHM U IpsAMBIX. Braners
dbopmynaMu pacCTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOMIAAW TapajiesorpaMma B
KOOpAWHATaX, UMETh MOHSITHE 00 OpHEHTUPOBaHHOU ruiomanu. [lonb3oBaThCs
METOJIOM KOOPJIUHAT HA INIOCKOCTH, TPUMEHSTH €r0 MPU PEIICHUN T€OMETPUUECKUX
U TpakTHYeCcKuX 3adad. [IpumMeHsTh MeEToJ KOOpPAMHAT B  MPAKTUKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Brnanets mnoHsiTueM BeKTOpa. YMETh CKJIaIbIBaTh M BBIUUTATh BEKTOPBI,
YMHOAaTh Ha YMCJIO, BIAJETh MpaBWJIAMU TPEYroJIbHUKA U TapajuiesorpaMmma.
BiageTes npakTUYECKUMHM HMHTEPHPETALUSIMU BEKTOPOB. Y BEPEHHO IMOJb30BATHCA
KOOpAMHATaMU BekTOopa. BrnageTe ClOXKEHMEM W BBIYMTAHHUEM BEKTOPOB,
YMHO>K€HUEM BEKTOpA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBnenne o 6a3uce (Ha miIockocTy). PackiaabiBaTh BEKTOPHI 1O
O0aszucy. PackmaapiBaTh BEKTOpbHl CHJ € TIOMOIIBIO MPOCIUPOBAHUA H
TPUTOHOMETPUUECKUX COOTHOIICHUU. [IpUMEHATH TOJy4YEeHHbIC 3HAHUA B
npocTeHnX GU3NIECKUX 3aauax.

Brnanerp MOHATHEM CKaJISIPHOTO NPOU3BEIECHUS BEKTOPOB, MOHHUMATh €rO
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €70 BBIPAKEHUEM B JJEKAPTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEICHUS U €T0 CBSI3b C
npoeurpoBaHueM. IIpuMeHATh CKalsipHOE MNPOU3BEACHUE BEKTOPOB  JJIA
HAaXOXJEHHUS JUIMH W YIJIOB. Pemarbh reoMeTpuyecKkue 3aJayd ¢ I[MOMOUIBIO
CKAJIIpHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux ¥ GU3NICCKUX 3a/1a49ax.

Brnanerp MOHATHSAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBL yTU OKPY>KHOCTH U PaJMaHHON MEpPHI yria, BRIUUCIATH ILIOMAAb Kpyra u
ero yacreil. [lonumare cmbica yucia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIICHNH MPAKTHYECKUX 3aJad. 3HaTh MCTOPUYECKHUE CBENCHHUS 00 H3MEpEHUU
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra.

Nmers mnpencraBieHue O TMpeoOpa3OBaHUM TUIOCKOCTH, O JIBUKCHUSX.
HaxomuTe ocu, TEHTpHl cUMMETpu#M QUTYp, IEHTPHl TMOBOPOTA, HAXOIWUTH
KOMIIO3UIIMU MPOCTEUIINUX MpeoOpa3zoBanuil. [IpuMeHATh ABUMKEHUSI NIOCKOCTU
[IPY PELICHUU T€OMETPUUECKUX 3a7a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEIIN JJIS 337124 PEAIbHOM KU3HU U NMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHEM TMOJO0HS U TPUTOHOMETPHYECKUX (YHKIMK (TOIB3YsICh, TIE
HEOOXO0AMMO, KaTbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrpoasmse | Tpakruuecie (uu¢poswIe)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuueckue (GUrypsl U X CBONCTBA. 28 1
W3mepeHne reoMeTpHYeCcKIX BETHIHH
2 TpeyronbHUKI 19 1
3 [TapamensHOCTE. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
4 [IpsiMoyrosbHbIE TPEYTOJIBHUKH
5 ['eomeTprdeckne HepaBEeHCTBA 1
OkpyxHOCTb. ['eoMeTpruecKkre MecTa
6 To4eK. [locTpoeHus: ¢ TOMOIIBIO IUPKYIIS 18 1
U JINHEHKN
7 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIAS 10 1
3HaHUHI
OBHLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
YeTbIpEXyroabHUKU 22
[TonoGue 16 1
[Tnomans 16 1
4 Teopema Iludaropa u Havyana 18 1
TPUTOHOMETPHH
5 VYTbl 1 94eTBIPEXYTOJILHUKY, CBA3AHHBIC C 20 1
OKPY>KHOCTBIO
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 10 1
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Pemenue TpeyroapHUKOB 22 1
2 [Togo6ue TpeyroI-HIUKOB 12 1
3 MeTo1 KoopArHAT 10 1
4 Bexropsl 20 1
5 JlyivHa OKPY>KHOCTH M IJIOLIAAb Kpyra 16 1
6 JIBM>KEHUSI TUTOCKOCTH 10
7 [ToBTOpeHue, 06o0IICHNE, 12 1
cUCcTeEMAaTU3aIys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontposbnbie | IIpakTnueckue Aara wHppoBLIe
Bcero H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 WcTopurs BO3HUKHOBEHUS U Pa3BUTHS 1
reOMETPUH
9 HavanpHble MOHATHS T€OMETPUU. 1
Touka, npsimasi, OTPE30K, Tyd
3 HavanpHble MOHATHS T€OMETPUH. 1
Touka, npsimasi, OTpE30K, JTyd
[Tonsatue 06 akcuome, Teopeme,
4 JTI0Ka3aTeNIbCTBE, ONPEICIICHUH, 1
CBOICTBE, MPU3HAKE
B3auMHoe pacroioskeHne ToueKk Ha
5 npsiMoii. I3aMepeHne IMHbI OTpe3Ka, 1
paccTosiHUE MEKIY TOUKaMU
B3auMHoe pacroioxeHre Touek Ha
6 npsiMoii. I3aMepeHue IMHbI OTpe3Ka, 1
paccTosiHME MEXY TOUKaMU
B3aumMHoe pacroiioxeHre Touek Ha
7 npsiMoii. I3aMepeHue JIMHbI 0Tpe3Ka, 1
pacCcTOSHUE MEXYy TOUKaMHU
8 ITonynnockocTs U yroJ. Bunasl yrios. 1

I/I3MepeHHe BCJIMYUH YI'JIOB




[TonynnockocTs U yroJ. Bunsl yrios.

o N3mepeHue Benu4rH yriios

10 [Tosymnockocts 1 yroJi. Buael yrios.
N3mepenue Benu4rH yriios
BepTukanbHble U CMEKHBIE YIIIbL.

11 [TapamienpHbIe U IEPIICHAUKYIISIPHBIE
MpsIMbIE
BepTukanbHble U CMEKHBIE YTIIbI.

12 [TapannenbHble U EPIEHIUKYIISPHBIE
MpsSIMbIE
BepTukanbHble U CMEKHBIE YTIIbI.

13 [TapannenbHble U EPIEHIUKYISIPHBIE
MpsSIMbIE
BeprtukanbHble U CMEKHBIE YIJIBL.

14 [TapannensHbIe U IEPIICHAUKYISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIBL.

15 [TapamiensHbIe U IEPIICHAUKYISIPHBIC
psiMble

16 buccekrpuca yria

17 buccexrpuca yria

18 buccexrpuca yria

19 Jlomanas. Bunpl momassix. JuHa
JIOMaHOM

20 Jlomanas. Bunpl momassiX. JuHa
JIOMaHOM

21 MHuoroyronsHuku. [lepumerp

MHOT'OYT'OJIbHHUKA. IlonsTue o




BBIITYKJIBIX U HCBBITYKJIBIX
MHOT'OYTI'OJIbHUKaxX

22

Muoroyronsauku. [Tepumerp
MHOroyrojibHuka. [ToHstue o
BBIIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

23

Muoroyronsauku. [Tepumerp
MHOroyrojibHuka. [ToHstue o
BBIMYKJIBIX U HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

24

Muoroyronsauku. [Tepumerp
MHOroyrojbHuka. [ToHsTue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

25

Muoroyronsauku. [Tepumerp
MHoTroyrojsHuka. [lonsrue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKaX

26

HNHCTpYyMEHTHI AJ1s1 UBMEPEHUHN U
MOCTPOCHUM

27

HNHCTpyMEHTHI AJ1s1 UBMEPEHUHN U
MOCTPOCHUM

28

KontponbHas padoTa o teme "Hauana
reometpui. [Ipocreiimme
reoMeTpuyueckue (GUrypsl U ux
cBolicTBa. 3MepeHne reoMeTpuyecKkux

(bI/IrypH




Menuana, GuccekTpuca u BbICOTa

29
TPEYroJIbHUKA

30 Mennana, OucceKTpuca H BBICOTA
TPEYroJIbHUKA

31 PaBeHCTBO TpeyroJbHUKOB

32 [IepBblit 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

33 [IepBblit 1 BTOPOI IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

34 [IepBblit 1 BTOpOM IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

35 [IepBblit 1 BTOpOM IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 [TepBrIit 1 BTOPOIl MpU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

38 PaBHOOeipeHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

39 PaBHOOeipeHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

40 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

41 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

42 Tperuii npu3HaK paBeHCTBA

TPEYroJIbHUKOB




Tperuii npU3HaK paBeHCTBA

43
TPEYroJbHUKOB

44 Tpernii npu3HaK paBeHCTBA
TPEYroJILHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

45 [IpuMepsl CUMMETPHUM B OKPYKAIOIIEM
MUpe
@urypsl ¢ 0CEBON CUMMETPHUEN.

46 [TpumMeps! CHUMMETpPUH B OKPY>KaIOIIEM
MUpe

47 KonTponbHas paborta o teme
"TpeyronsHukn"

48 [MapannenbHOCTh TPSIMBIX

49 CBolicTBa ¥ MPU3HAKU MapaJUIeIbHBIX
HPSIMBIX

50 CBolicTBa ¥ MPU3HAKU NapaJlIeIbHBIX
HPSIMBIX

51 CBoMCTBa U NPU3HAKHU MapaJlIeIbHbIX
IPSIMBIX

59 CBoJCTBa U PU3HAKYU MapalIeIbHbIX
IPSIMBIX

53 CBoJiCTBa 1 MPU3HAKYU MapalIeIbHbIX
IPSIMBIX

54 CBoJiCTBa 1 PU3HAKYU MapalIeIbHbIX
MPSIMBIX

55 CymMma yriioB TpeyrojbHHUKa

56 CymMma yrioB TpeyrojabHHUKa

57 BHelHue yriel TpeyrojbHuKa




58

Buemnue yrisl TpeyrojbHUKa

59

CymMa BHYTpPEHHHUX YIJIOB
MHOTI'OYTOJIbHHKA U CyMMa BHEIIHUX
YTJI0B BBITYKJIOTO MHOTOYI'OJIbHUKA

60

CymMa BHYTPEHHHUX YIJIOB
MHOTI'OYTOJIbHHKA U CyMMa BHEIIHUX
YIJIOB BBITYKJIOTO MHOTOYI'OJIbHUKA

61

CymMa BHYTpPEHHHUX YIJIOB
MHOT'OYTOJIbHHKA U CyMMa BHEIIHUX
YIJIOB BBITYKJIOTO MHOTOYIOJIbHUKA

62

KonTponbHas paborta o teme
"ITapannensHocts. CyMMa yrioB
MHOT'OYTOJIbHHUKA"

63

[Ipu3Haku paBeHCTBa MPSAMOYTOJbHBIX
TPEYTrOJIbHUKOB

64

[Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

65

[lepnienukynsap 1 HaKIOHHAs

66

CBOIicTBO MeIMaHbI MPSMOYTOJILHOTO
TPEYroJbHUKa, IPOBEAEHHOM K
TUTIOTEHY3€

67

CBOIiCTBO MeIMaHbI MPSMOYTOJIHLHOTO
TPEYroJbHUKa, TPOBEAEHHOM K
TUTIOTEHY3€

68

[IpssMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpagycoB

69

[IpssMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpagycoB




CooTHoOIIEHHS MEX Ay CTOPOHAMU U

70 yIJIaMU TPEyroJbHUKA

71 CooTHoIIEHNS MEXAYy CTOPOHAMU U
yIJIaMU TPEyroJbHUKA

79 HepaBeHcTBO TpeyroJyibHUKA.
HepageHcTBO 0 uIMHE TOMaHOU
HepaBeHCTBO MeX Ty TEPIICHIUKYIIIPOM

73 ¥ HaKIOHHOM. PaccTostHME OT TOYKHU /10
psIMOM
KontponsHas pabota no temam

74 "[IpAMOYTOJIBHBIE TPEYTOJBHUKH ",
"['eomeTpuueckue HepaBeHCTBA"

75 OKp}/}KHOCTb, XOPJIBI U TUAMETPBI, HX
CBOIcTBa

76 OKpuy}KHOCTB, XOPJIbl U TUAMETPBI, UX
CBOIcTBa
B3anMHoe pacroioskeHre OKpyKHOCTH

7 u npsimoit. KacaTenpHas u cekyimast K
OKPYXKHOCTH
B3auMHoe pacrioiokeHre OKpyKHOCTH

78 u npsimoit. KacarenpHas u cexymast K
OKPYKHOCTH
B3auMHoe pacroioskeHre OKpYKHOCTH

79 u npsimoit. KacarenpHas u cexkyast K
OKPYXKHOCTH

80 OKpyXHOCTb, BIIUCAHHAS B YT OJI

81 OKpyXHOCTb, BIIUCAHHAS B YT OJI




82

[IoHATHE O TEOMETPUYECKOM MECTE
To4eK. [ Ipumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IUVIOCKOCTH

83

[IoHATHE O TEOMETPUYECKOM MECTE
To4eK. [ Ipumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IUVIOCKOCTH

84

OmnrcaHHast OKPY>KHOCTh TPEYroJIbHUKA,
€€ LEeHTp

85

OrnrcaHHast OKPY>KHOCTh TPEYroJIbHUKA,
€€ EHTp

86

Metoa reoMeTpu4eCKUX MECT TOUYEK
IIpY PEIIEHUH T€OMETPUYECKUX 3a/1a4

87

MeTo reoMeTpUIECKUX MECT TOUYEK
MIPH pEIIeHUH T€OMETPUUECKUX 3a/1a4

88

MeTto1 reoMeTpUYECKUX MECT TOUYEK
MIPH pEIIeHUH T€OMETPUUECKUX 3a/1a4

89

MeTOI[ TCOMETPHUUICCKUX MECT TOUYCK
IIpH pEIICHUH I'€COMCTPUYCCKHUX 3aJiayd

90

O06ocHOBaHUS TPOCTEUITUX
MIOCTPOCHHMIA, ATAIbI 337a4u Ha
MIOCTPOEHHUSI, PeIlIeHne 3a7a4 Ha
MIOCTPOCHUE LIUPKYJIEM U JIMHEHKOI

91

O60ocHOBaHUS MPOCTEUITHX
IIOCTPOEHMM, ATAIbI 337a4d Ha
IIOCTPOEHMSI, PEILICHUE 3a7a4d Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOHN

92

KonTposnpHas paboTa o teme
"Okpyx)HOCTb. [ eoMeTprueckne Mecta




Touek. [locTpoeHus ¢ oMo
LUPKYJIS U JINHEHKH"

93

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMH TEMAaMH KypcCa

94

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMA TEMAaMH KypcCa

95

[ToBTOpenue u 0606meHue. Peenue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMH TEMAaMH KypcCa

96

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

97

[ToBTOpenue u o6obmeHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

98

[ToBTOpenue u o6o6menue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

99

[ToBTOpeHue u 06o0meHue. Pemenue
3a]a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

100

[ToBTOpeHue u o6o0menHue. Pemenue
3a/1a4, UJUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

101

Htoropas KOHTPOJIbHasA pa60Ta




[ToBTOpenue u o6o0menue. Pemenne

102 3a7a4, WUTIOCTPUPYIOLINX CBSI3U MEKIY 1
pa3IMYHBIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




8 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchl
1 [TapamrenorpaMmM, ero Npu3HAaKu U 1
CBOMCTBA
5 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
3 [TapamenorpaMmM, ero Npu3HAaKu U 1
CBOMCTBA
4 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBa
5 [Tapannenorpamm, ero nNpu3Haku U 1
CBOMCTBa
5 [IpsiMoyronasHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOHCTBA
7 [IpsiMOyroasHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOMCTBA
8 [IpsiMoyroapHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOHCTBA
9 [IpsiMoyroapHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOHCTBA
10 CpenHss TMHUS TPEyroJIbHUKA
11 CpenHssg TuHUS TPEyroJIbHUKA
12 Tpaneuus. PaBHoGeipeHHas Tpanenus, 1

€€ CBOMCTBA U ITPU3HAKHU




Tpanenus. PaBHoOenpenHas Tpamenus,

13 . 1
e€ CBOIICTBA U MPU3HAKU
14 [IpssMoyronpHas Tpanenus 1
15 CpenHsst TMHUS Tpareuuu 1
16 Teopema daneca 1
17 Teopema daneca 1
18 Teopema 0 IPOTIOPITMOHATBLHBIX OTPE3KAX 1
19 Teopema 0 IPOTIOPITMOHATBLHBIX OTPE3KAX 1
20 LlenTp Macc TpeyroibHHUKA 1
21 LenTpanpsHO-cUMMETpHYHbIE (PUTYPBI 1
29 KounTponbHas paborta no teme 1
"YeTIpEXYroJbHUKN"
93 [Tomobue TpeyrobHUKOB, KOG OUITHEHT 1
nonoous
24 [Tomobue TpeyrobHUKOB, KOADHUITHEHT 1
nonoous
25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
26 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
27 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
28 [Ipu3naku nmogo6ust TPEYroJbHUKOB 1
29 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
30 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
31 [Ipumenenue moA0OUs PU PELICHUH 1
MPAKTUYECKUX 33734
39 [IpumeHenne moA0OHs PU PEHICHUH 1

MPaKTUYCCKUX 3adav




[TpumeneHue no100Hs P peIICHUH

33 MPAKTUYECKUX 33134

34 [TpumeHeHue Mo A00HsI IPU PEIICHUH
MIPAKTUYECKUX 33134

35 [TpumeHeHue Mo A00HsI IPU PEIICHUH
MIPAKTUYECKUX 33134

36 [TpumeHeHwe Mo A00usI IPU PEIICHUH
MPAKTUYECKUX 33134

37 BBenenue noHATHS TPeoOpa3OBaHUS
moA00us 1 MoJ0OHBIX GUryp
KonTponbnas pabota o teme

38 " "

ITomoOue

39 TTousarue wiomamu. CBoiicTBa ILIOIaAnEH
T€OMETPUUECKHUX (HUTYD

40 TToustie mnomanu. CBolcTBa IIOMAaAEH
T€OMETPUUECKHUX (HUTYD

41 TTousitie momanu. CBolcTBa IiIoNIaaei
reOMETPUYECKUX PUTYp
[IpocTeitmme GopMyIIbl s IIOIIA N

42 TpPEyroJIbHUKA, apajiesorpaMmma, pomoa
U Tpareuun
[Ipocreiimue GopmyIbl A7 TIIOMIATN

43 TpeyroJjbHUKa, Mapajienorpamma, pomoa
U Tparneuuu
[Ipocreiimue GpopmyInbl s TUIOMIAAN

44 TPEyroJibHUKa, apajuienorpaMma, pomoa

" Tpanenuuu




[Ipocreiimme GopmyIbl A7 TUIOMIA TN

45 TPEYroJbHUKa, MapajuienorpaMmma, pomoa
Y Tparennu
[Ipocreiimme GopmyIIbl s TUIOIIA TN

46 TpEeyroJibHUKA, apajuiesorpamma, pomoa
Y Tparennu
[IpocTeitmme GopMyIbl s IIIOMIAIN

47 TpEeYroJibHUKa, apajuieJorpaMma, pomoa
Y Tparemnnu
[IpocTeitmme GopMyIIbl A5 TIOIIAIN

48 TpEeyroJbHUKA, Tapajiesorpamma, pomoa
1 TpaIennu
[IpocTeitmme GopMyIIbl A5 TIOMIAIN

49 TpEyroJibHUKA, apajuiesorpaMmma, pomoa
Y Tpamnenuu
[IpocTeitmme GopMyIIbl AJIs TIOIIA N

50 TpEyroJibHUKA, apajuiesorpaMmma, pomoa
U Tpanenuu

51 [Tnomaau mogoOHBIX HUryp

52 [Tnomaau mogoOHBIX HUryp

53 [Tnomaau mogo6HbIX puryp

54 KonTtponbHas padoTa o teme
"ITnomtaas"

55 Teopema [Iudaropa

56 [Ipumenenne Teopemsr [Tudaropa npu
pEIIeHUN TPAKTHUECKUX 3a/1a4

57 [Ipumenenne Teopemsl [Tudaropa npu

PCHICHUHU ITPAKTHUYCCKUX 3ada4




[Tpumenenne teopems! [Iudaropa npu

%8 pELIEHUH IPAKTUYECKUX 3a/1a4

59 [Ipumenenue teopemsl [Iudaropa npu
pELICHUH IPAKTUYECKUX 3a/1a4

60 [Ipumenenue teopemsl [Iudaropa npu
pELICHUH IPAKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYT OJIbHUKE

65 [IponoprmoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYT OJIbHUKE

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

67 OCTPOTO yriia IPsIMOYT'OJIBHOTO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT'€HC U KOTAHT'€HC

68 OCTPOTO yria MpsSMOYTroJILHOTO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

69 OCTpOTO yrja NpsIMOYroJIbHOTO

TPEYTrOJIbHUKA




Tpuronomerpudeckue GyHKIUHU YTIIOB B

70 30°, 45°u 60° !

71 Tpuronomerpuueckue QyHKIHH YTIIOB B 1
30°, 45°u 60°

7 KonTtponsHast padota no Teme "Teopema 1
[Mudaropa u Havana TpuroHomeTpun"

73 Brnucannbie 1 HEHTPATIBHBIE YTJIIbI 1

74 BrniucanHbie 1 EHTPaATbHBIE YTJIIbI 1

75 Brnucannbie 1 HEHTPATIBHBIE YTJIIbI 1

76 Brnucannsie 1 IEHTpaIbHBIE YIIIbI 1

77 VYros MeXy KacaTeIbHOU U XOPJ0H 1

78 Yroa mexay KacaTelbHON U XOpJ0i 1

79 VYTbl MeXIy XOpJaMu U CEKYITUMHU 1

80 VYTbl MeXIy XOpJaMHu U CEKYIITUMU 1

81 BrricanHbIe U OITHCAHHBIE 1
YETBIPEXYTOJTBHUKHA

82 BrvicanHbIe U OITMCAHHBIE 1
YETBIPEXYTOJIbHUKHU

83 CBolicTBa M MPU3HAKUA BIIMCAHHOTO 1
YETBIPEXYTOJIbHUKA

84 CBolicTBa U IPU3HAKUA BIMCAHHOTO 1
YeThIPEXYrOJIbHUKA

85 CBolicTBa M MPU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa U MPU3HAKK BIIHCAHHOTO 1

YeThIPEXYTOJIbHUKA




B3anMHoOe pacnosiokeHue 1Byx

87 .
OKPYKHOCTEH
88 B3anmHoe pacnosnoxeHue JByx
OKPY>KHOCTEH
89 Kacanne oxpyxxHocrteit
90 Kacanne okpyxxHoctei
01 OO01ue kacaTelbHbIE K IBYM
OKPY>KHOCTSIM
KonTtponbHas padoTa o Teme "YTibl 1
92 YeThIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPYXHOCTBIO"
[ToBTOpenue u 06o6menHue. Pemenne
93 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6obmenue. Pemenne
94 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6menHue. Pemenue
95 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
96 3a]a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
97 3a/1a4, UJUTFOCTPUPYIOIINX CBSA3H MEKITY

Pa3IMIHBIMH TEMaMH KypcCa




[ToBTOpenue u o6o0menue. Pemenne

98 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o0menue. Pemenne

99 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Peenue

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoJBbHAs paboTa 1
[ToBTOpenue u o6ob6menue. Pemenne

102 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoabiie | Ipaxirieciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 Cunyc, KOCHHYC, TaHTeHC yriioB oT 0 /10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXKIECTBO
3 @opMyITBI TPUBEICHAS
@opMyIIbl TPUBEICHUS 1
5 Pemrenne tpeyronbHukoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronsaukoB. Teopema 1
KOCHHYCOB
TeopeMa cuHyCcOB
TeopeMa cuHyCcOB
Pemenue npaktuyeckux 3auad ¢
9 HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npaktuyeckux 3auad ¢
10 WCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenune npakTuyeckux 3amad ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1

TCOPCMbI CHHYCOB




Pemrenne npakruyeckux 3amad ¢

12 HCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB
Tpuronomerpudeckue GOpMyIbI IIst

13 TUIONIA/IA TPEYTOJIHHUKA,
napajuiesiorpamma
Tpuronomerpudeckne GOPMYIIbI IS

14 IIJIOIIAIN TPEYTOJIbHUKA,
napajuiesiorpamma
Tpuronomerpudeckne GOPMYIIbI IS

15 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronomerpudeckne GOPMYIIbI IS

16 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamma

17 ®dopmyna ['epona

18 ®dopmyna ['epona

19 ®dopmyna ['epona

20 dopmyra MI0IIA U BRIITYKIOTO
YeThIPEXYroJIbHUKA

21 dopmyra MI0IIa U BRIITYKIOTO
YeThIPEXYrOJIbHUKA

99 KontponbHas padota o teme "Pemenue
TPEYroJbHUKOB"

93 Xopap! ¥ Mo1I00HBIE TPEYTOJIBHUKU B
OKPYXKHOCTH

24 Teopema 0 Ipon3BeIEHUN OTPEZKOB XOP.

25 Teopema 0 pon3BeIEHUN OTPE3IKOB XOPI




Teopembl 0 MPOU3BEICHUH OTPE3KOB

26 1
CEeKYIINX

97 Teopemsl 0 MPON3BECHUN OTPE3KOB 1
CEeKYIINX

28 Teopema o kBajpare KacareabHOU 1

29 Teopema o kBajipare KacareabHOU 1

30 Teopembr UeBsl 1 Menenas 1

31 Teopemsbl UeBsl 1 MeHenas 1

32 Teopemsbl UeBsl 1 MeHenas 1

33 [TousTHE O TOMOTETHH 1

34 KouTponsnas pabora no teme "Iloobue 1
TPEYroJbHUKOB"
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

35 VYrnoBoi kodhPuUIueHT U CBOOOJHBIHN 1
9JIeH, UX TEOMETPUICCKUN CMBICIT
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

36 YrioBoi ko3hPHUIIMEeHT U CBOOOTHBIH 1
YJIeH, UX TEOMETPUICCKUN CMBICIT

37 [MapannenbHOCT U MEePIEeHAUKYIIPHOCTh 1
MPSMBIX (Yepe3 yrioBoi KodPuImeHT)

38 VYpaBHEHHE OKPYKHOCTH 1

39 HaxosxneHne nepeceueHuii OKpy>KHOCTEH 1
U TIPSIMBIX B KOOPMHATAX

40 HaxoxieHue nepece4eHnil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJAWHATAX

41 dopmyna pacCTOSTHUS OT TOUKHU JI0 1

psAMOM




[Inomane nmapamienorpaMma B

42 KOOpAMHATAaX, MOHATHE 00
OPUEHTHUPOBAHHON TIOIIAIN
[TpumeHeHre MeTo1a KOOPAMHAT B

43 MIPaKTUICCKH-OPUCHTUPOBAHHBIX
TreOMETPHYCCKUX 3a/1a9axX

44 KonTponsHas paborta o teme "Meton
koopauHat"

45 BekTopsbl Ha mIockocTH
CrnosxeHre ¥ BBIYUTAHHE BEKTOPOB —

46 MpaBHJIa TPEYTOJIBHUKA U
napaiesiorpaMma
CrnoxeHre ¥ BEIYUTaHUE BEKTOPOB —

47 MpaBujia TPEYTOJbHUKA U
napajuiesiorpamma

48 YMHOXEeHHE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTOpa
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

50 YMHOKEHHE BEKTOpa Ha YHCJIO B
KOOpJIuHaTax
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

51 YMHOKEHUE BEKTOpa Ha YUCIIO B
KOOpJIuHaTax

59 [IpumeHeHne BEKTOPOB B (pu3MKe, LIEHTP
Macc

53 [Tonsitre o 6a3uce (Ha MIOCKOCTH).

Paznoxxenust BEKTOpOB 1o 6azucy




ITonsatue o 6a3uce (Ha MIIOCKOCTH).

>4 Paznoxenust BEKTOpoB 1o 0azucy

55 [TonsiTre 0 6a3uce (Ha MIIOCKOCTH).
Paznoxenust BEKTOpoB 1o 0azucy
CkansipHoe MPOM3BEJICHNE BEKTOPOB,

56 T€OMETPUYCCKUN CMBICI ¥ BRIPOKCHUE B
JICKapTOBBIX KOOPIUHATAX

57 JUCTpuOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ MPOU3BEIICHUE U
MPOCIMPOBAHNE

59 [TpuMeHeHre CKaIIPHOTO MTPOU3BEICHUS
BEKTOPOB TSI HAXOXKCHHUS JUTHH U yTIJIOB

50 [IpumeHeHue cKaasipHOTO MPOU3BEACHUS
BEKTOPOB ISl HAXOXKIACHUSI IJTUH U YTJIOB

61 [IpumeHeHue cKalsipHOTO MPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHUS [UTHH U YTJIOB

62 Pemenue reomerpuueckux 3ajad ¢
MOMOIIBIO CKAJISIPHOTO IIPOU3BEICHUS

63 Pemenune reomeTpuueckux 3ajad ¢
MIOMOIIBIO CKAJISIPHOTO TIPOU3BEICHUS

64 KounTponbHas pabora no teme
"Bektopsr"

65 [IpaBusbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [IpaBunbHBIE MHOTOYTOJIBHUKH,

BBIYHCIICHHUEC UX 3JICMCHTOB




HpaBI/IJIBHBIe MHOI'OYT'OJIbHHUKH,

67 1
BBIUMCIICHUE UX FJIIEMEHTOB

68 [IpaBuIBHBIE MHOTOYT OJTBHUKH, 1
BBIUMCIICHUE UX JIIEMEHTOB

69 Ywucno © v AMHA OKPYKHOCTH 1

70 Ywmcno © v AHA OKPYKHOCTH 1

71 JInvHa 1yru OKpyKHOCTH 1

72 JliHa Iyru OKpYKHOCTH 1

73 Pamnannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Inomans Kpyra u ero >J1eMeHTOB 1
(cexTopa u cerMeHTa)

76 [Tnomans kpyra u ero >JIeMeHTOB 1
(cexTopa u cerMeHTa)

77 [Tnomans kpyra u ero >JeMeHTOB 1
(cexTopa u cerMeHTa)

78 Brrunciienue nepuMeTpoB M mionaaen 1
¢buryp, BKIIOYAIOIIUX IEMEHTHI Kpyra

79 Brrunciienue nepuMeTpoB M mionaaen 1
¢buryp, BKIIOYAIOIIUX IEMEHTHI Kpyra

80 KonTposbnas o Teme "J{nuna 1
OKPYXHOCTH U Iuionaab kpyra'"

81 LleHTpanpHast CHMMETpUS 1

82 LleHTpasibHO-CUMMETPHUUYHBIE (PUTYPBI 1

83 IToBopoT 1

84 OceBas cummeTpus 1




@urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO

85 .
HEKOTOPOU OCH

86 [MapannenbHbIii IepeHoc

87 ITonsaTre IBIKEHUS U €ro CBOIICTBA

88 PaBenctBo ¢uryp

89 [IposiBiIeHNs CAMMETPUHN B TIPUPOJIE,
KUBOTIMICH, CKYJIBIITYPE, apXUTCKType

90 Komno3zunun npwxenuit (mpocremive
MIPUMEPHI)
[ToBTOpenue u o6ob6menue. Pemenne

91 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6ob6menue. Pemenne

92 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6obmenHue. Pemenne

93 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6menHue. Pemenue

94 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u o6o0menHue. Pemenne

95 3a/1a4, WJUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
IToBTOpenue u o6oOmmenue. Pemenne

96 3a/1a4, UJUTIOCTPUPYIOIINX CBSA3H MEKITY

Pa3IMIHBIMA TEMaMH KypCa




97

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXTY
Pa3iIMYHbIMA TEMAaMH KypcCa

98

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMH TEMAaMH KypcCa

99

[ToBTOpenue u 06061meHue. Peenue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMA TEMAaMH KypcCa

100

[ToBTOpenue u 06o6menHue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

101

Wrorosas koHTposbHas paboTa

102

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






