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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kKak OAMH M3 OCHOBHBIX pa3J/leJIOB IIKOJILHOW MaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CTeUnTh M3YyYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHH W B3aMMHOE paCMHOJ0XEHUE, ONUPAETCS Ha JIOTUYECKYIO,
JI0Ka3aTeNbHY0 JUHUIO. [[eHHOCTh M3y4eHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI TPOBOAUTH
JI0Ka3aTeJIbHbIE PACCY>KIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHUs, JTOKAa3bIBaTh
UCTUHHBIE YTBEP)KICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcykJeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  MPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkaeHUs. Oco0oe 3HaueHue JOKa3aTebHas
JVMHUS UMEET I YrayOaEéHHOT0 U3YYeHHs] MAaTEMaTHKU.

[{enpro M3y4eHUs T€OMETPUU SBIISIETCS MCTIOJb30BaHUE €€ KaK MHCTPYMEHTA
IpU PELICHUH KaK MaTeMaTHYECKHUX, TaK U MPAKTUUECKUX 3a7]a4, BCTPEUAIOIINXCS
B peanbHOM xku3HHM. OOydyaromuicss JIOJDKEH HAyYUThCA  ONPEIENAThH
T€OMETPUYECKYIO0 (DUTypy, OIUCHIBATH CJIOBAMH UYEPTEXK WM PHUCYHOK, HAWTH
IUIOMah  3€MEIBHOTO  y4YacTKa, pPACCUUTHIBATH  HEOOXOAMMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephbl Tapaxka Jisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMUTEIIbHAS JIUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemienuun 3amay MPAKTUYECKOTO XapaKTepa OOYYAIOIIUNCA YYUTCS CTPOUTH
MaTeMaTU4YEeCKUEe MOJEIN PEAJbHbIX JKU3HEHHBIX CUTyallMil, MPOBOAUTH
BBIYMCJICHUS U OIIEHUBATh aJIEKBATHOCTD MOJIYUYEHHOTO pe3yJibTaTa.

Oco6eHHOCTh Yy4eOHOT0 Kypca YriIyOJaE€HHOrO U3yUYEeHHUS] TEOMETPUHM COCTOUT
B TOM, YTO OOy4aroIuecst He MPOCTO 3HAKOMSATCS C ONpPeIeTEHHBIMU TOHITHIMU, a
YBEPEHHO OBJIaJieBatoT UMH. CylecTBYIONIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
reOMETPUH U3Yy4aloTcs Ha OoJiee rITy0OKOM YpOBHE, a 00yUaroIIuecs: MpuoopeTaroT
YMEHUS, MOMOTAaIoIUe MM YBEPEHHO IPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeaMeTaXx, Mpex e Bcero pusuke u nHHOpMaTHKe,
a TaKXe MOJIb30BAThCSl TMOJTYYCHHBIMH 3HAHUSIMU MPHU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJaEHHBIM
yaeOHBIH Kypc «I'eoMeTpus», KOTOPBIN BKIIIOYAET CISAYIONIHE OCHOBHBIC pa3 bl
conepxkanms: «Hawanma  reomerpum», «TpeyronmbHukmn», «OKpYyXHOCTBHY,
«UYetpipéxyronbaukny, «Ilogoduey, «dmeMeHThI TpUroHomMeTpuny, «Iliomamny, a
Takke «Meton KoopauHaTy», «Bektopel», «[IpeobpazoBaHus MIIOCKOCTH.

Ha w3yuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 dacoB: B 7
kiacce — 102 yaca (3 yaca B Hezaento), B 8 kinacce — 102 yaca (3 gaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

HayaJjia reomerpun

Hctopuss BO3HUMKHOBEHHsS M pa3BUTHA TreoMeTpud. HauanbHble MOHATHS
reomerpun. Touka, mpsmMasi, OTpe3ok, nyd. [lonstume 00 akcumome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACICHUN.

B3aumHOe pacnosoxeHue TOueK Ha IpsAMOM. M3mepeHue IMHBI OTpe3Ka,
pPacCTOSIHUE MEXIY TOUKAMH.

[Tonymnockocte u  yros. Buasl yrimos. M3MepeHue BEIWYHMH YIJIOB.
BeprukaneHbie u cmexHbIe yribl. [lapannensHple U NEPIEHANKYISIPHBIE NIPSMBIE.
Paccrostnue ot Touku 10 nipsamou. buccekrpuca yria.

Jlomanas. Buabel nomaneix. {nuHa nomanou. MHoroyronsHuku. [lepumerp
MHOTI'OYTOJIbHUKA. [IOHATHE O BBITYKJIBIX W HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TpEACTABIEHHS O pPAaBEHCTBE (UIYyp, HUX PaACIOIOKECHUH,
CUMMETPHH.

[Ipocreiimme moctpoenust. MHCTpyYMEHTBI 111 U3MEPEHUM U IIOCTPOECHHUM.

TpeyrojbHUKH

Bunsl TpeyroibHUKOB: OCTPOYIOJIbHBIE, NPSIMOYTOJBHBIE, TYINOYTOJIBHBIE,
paBHOOE/IpEHHBbIE, PpPAaBHOCTOpOHHUE. Meauana, OuCCeKTpUca UM BbICOTA
TPEYrOJIbHUKA.

PaBencTtBo TpeyronbHukoB. llepBblii W BTOpOM TNPHU3HAKH PABEHCTBA
TPEYroJbHUKOB. PaBHOOENpEHHbIE TpPEyroabHUKM M HUX cBoicTBa. [lpu3Hak
PaBHOOEIPEHHOr 0 TPEYTOJIbHUKA. TpeTHil MprU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHolIeHUsT MEXJy CTOPOHAMHU W yrilaMH TpeyrojbHuKa. HepaBeHCTBO
TpeyroibHUKa. HepaBeHCTBO O JIMHE JTOMAHOM.

Cummerpuunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAOLIEM MHPE.

HapanenbHbie npsambie. CyMMa yrjiOB MHOTOYTOJIbHHKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEICHUS O MocTynare EBkimaa u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIWAOBOM reomerpuu. CBoiicTBa u
NPU3HAKUA NapaJyieidbHbIX NpsAMbIX. CyMMa yIJIOB TpeyroibHUKAa. BHEIIHUE yTiibl
TpeyroiibHuKa. CymMmMa BHYTPEHHUX YIJIOB MHOTOYTOJbHHKAa M CyMMa BHEIIHHX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyroJibHble TPEYrOJIbHUKH

[Ipr3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYrOJIbHUKOB. lleprneHauKkymnsp u
HakJIOHHAs. CBOMCTBO MEIHMAaHbI IPSIMOYI'OJBHOIO TPEYIOJbHUKA, POBEAEHHON K
runorenyse. [IpsaMoyroabHsIii TpeyrojabHUK ¢ yraoM B 30°.

OKpyXKHOCTH



[ToHsTUS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH U Kpyra: LIEHTP,
paauyc, quaMerp, XopJa, X CBOMCTBA. B3auMHOE pacronoXeHne OKpYKHOCTH U
npsimoi. KacatenbHast M cekymas K OKpPYXHOCTH. OKpYKHOCTb, BIIMCAaHHas B
yroa. IIpocreimme nocTpoeHns ¢ TOMOIIBIO HUPKYJIA U JINHEUKH.

I'eomeTpuyeckne MecTa TOYEK

[TonsiTHE O reoMeTpUYECKOM MecTe To4eK. IIpumepsl reoMeTpuyecKkux MecT
TOUYEK Ha IUIOCKOCTU. bHcceKkTprca yriia U cepeAMHHbIN EPIIEHIUKYISP K OTPE3KY
KaK TE€OMETpPUYECKHE MecTa ToueK. OnmcaHHas OKpPYKHOCTb TPEYTOJbHUKA, €€
LHEHTp. MeTo reoMeTpuYecKuX MECT TOUEK IIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

IMocTpoeHusi ¢ NOMOIIBIO HMPKYJIS U JIMHEHKH

Uctopuueckue cBenenus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, 3TaIlb
3aJ]a4 Ha IIOCTPOCHUS, PELICHUE 3a/1a4 Ha IIOCTPOEHUE LIUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJIbHUKHU

[Tapannenorpamm, ero mnpu3HaKW W cBoiicTBa. IIpsMOyroiabHuK, pomo,
KBaJIpaT, UX MpU3HAaKU U cBoiicTBa. Tpamenus. PaBHOOeapeHHas Tpamenus, €&
cBolicTBa U npu3Haku. [IpsamoyronbHas Tpaneuusa. CpenHsisi IMHUS TPANCLHH.

Cpenusst TuHUSL TpeyrojbHUKA. METONl YABOEHUS MEAUaHbl TPEYroJbHUKA.
Teopema o nepecedyeHUU MeANaH TPEYTOIbHUKA.

Teopema @aneca, TeopemMa O NPONOPLHUOHAIBHBIX OTpe3Kax. Teopema
BapunboHa aJ1s1 IpOU3BOIBHOTO YETHIPEX YT OJbHUKA.

LleHTpaibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxo0Oue

[Togobue TtpeyronbHUKOB, KodhdunueHt mnomodus. I[lpusHaku mnomOOUs
TPEYrodbHUKOB. [IprMeHeHne Tomo0usT TpH pEIICHUW TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1au.

ILnomans

[Tonatne o momaau. CBOWCTBAa IUIOMIAACH TEOMETPUYECKUX (Quryp.
[Ipocreiime GopMynbl 1715 IIOMIAANA TPEYTOJIbHUKA, MapajuiesorpaMma, pomoa u
tpaneuuu. [nomaau nogoO6HbIX ¢uryp. OTHOIIEHKE IJIOMIAAEH TPEYTrOJIHLHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemennn
MPaKTUYECKUX 3a]1a4.

DJIeMeHTbl TPUTOHOMETPHUM

CuHyC, KOCHHYC, TQHI'€HC W KOTQHT€HC OCTpPOro yria MpsSMOYTOJIbHOrO
TpeyroiabHuka. TpuroHoMmerpuueckue QyHkuua yriaos B 30°, 45° u  60°.
[IponopiirioHaIbHBIE OTPE3KU B MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTroJbHUKHU, CBA3AHHbIE ¢ OKPYKHOCTHIO



BrnucanHble M LEHTpalbHBIE YIJIBI, YIOJd MEXKIY KacaTEIbHOM M XOPIOM.
Yrael Mexay XOpAaMH U CEKyLIMMHU. BrmcaHHble W ONMCaHHBIE OKPYXKHOCTH
TPEYroJbHUKA W YeTBIPEXYroiapHUKH. CBOWCTBA W MPHU3HAKKA BIIMCAHHOIO
YETBIPEXYTOJbHUKA. B3anmMHOE pacronokeHue IByX OKpykHocTeh. Kacanume
okpyxHocTeil. OO11ue KacaTeabHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroJibHUKOB

Cunyc, xocunyc, Ttanresc yrumos or 0° go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMysibl  NPUBEICHHUS. Pemenue
TPEYrOJILHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemnienue
IIPaKTUYECKHUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemurenne 3a1au reOMETpUUECKON ONTHKH.

Tpuronomerpuyeckue dbopMynbl s TUIOHMIAAM  TPEYrOJIbHUKA,
napauienorpamma, pomo6a, Tpaneuuu. Dopmyna ['epona. dopmyna muiomaIx
BBIIYKJIOI'O YEThIPEXYTOJIbHUKA.

IloxoOue TpeyroibHMKOB

Xopnbpl ®W TOAOOHBIE TPEYrOJBHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BENECHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEIECHUM OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJpaTe KacarelbHOW. [IpuMeHeHue npu pemeHnu reoMeTpUIEeCKUX
3aga4. Teopembl Uebl U Menenas. [lonstue o romoreTuu.

MeToa KOOpAMHAT

VYpaBHeHuEe NpsMON Ha IUIOCKOCTU. YTJOBOM KO3(PQPUUMUEHT MU CBOOOHBIM
YJI€H, UX T[EeOMETPUYECKH cMbIcia. [lapaiyienbHOCTP W NEPHEHAUKYISIPHOCTH
IpsSIMBIX (Y4epe3 yrioBoi K03 UIIMEHT).

YpaBHeHue OKpyxkHOCTH. HaxokneHune mnepecedeHur OKpPYKHOCTEH W
npsIMBIX B KoopauHaTax. Dopmylia pacCTOssHUSI OT TOYKHM 10 mnpsmoi. Ilnomansb
napajuiesiorpaMMa B KOOpAMHAaTaxX, MOHATHE 00 OPUEHTHPOBAHHOM ILJIOIIA[IH.
[IpumeHeHue MeTona KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX F€OMETPUUYECKUX
3aj1a4ax.

BekTopsl

Bekropel Ha miockoctH. CloK€HHWE W BBIYMTAHUE BEKTOPOB — MpaBUia
TpPEYroJibHUKa U NapajuiesiorpaMma. Y MHOKEHUE BeKTopa Ha uuciio. KoopauHatsl
BekTopa. CII0)KEHHE M BBIYMTAHHE BEKTOPOB, YMHO)KEHHE BEKTOpAa Ha YHUCIIO B
KoopauHaTax. [I[puMeHeHne BeKTOpoB B (pU3uKe, LEHTP Macc.

[Tonsitue o 6Gasuce (Ha IIOCKOCTH). PasiiokeHuss BEKTOPOB MO Oaswucy.
CkansipHO€ TpOU3BEAEHUE BEKTOPOB, I'€OMETPHUUYECKHII CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpAMHATax. JIUCTpUOYTUBHOCTh CKaJsipHOTO MPOU3BEACHUS.
CkansipHoe TpOM3BENEHUE W IpoenupoBaHue. [IpuMeHEHue CKaJsIpHOTO



IIPOM3BEICHUS BEKTOPOB Ul HAXOXJIEHUA JJMH W yriaos. Peuienue
F€OMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIAPHOIO IPOU3BEICHHUS.

JIMHa OKPYKHOCTH M IUIOIAAL Kpyra

[IpaBunbHbIE MHOrOYroabHUKHM. [[nmuHa oOkpyxHOCTH. I'pamycHas wu
paguaHHasg mepa yria, BbIUMCIIEHUE [JIMH Iyr OKpyxHocreu. Ilnomanes kpyra,
ceKTopa, cermeHTa. Mlcropuueckue cBeeHus 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U
IUIOIAN Kpyra.

JIBHKEHHMS TUIOCKOCTH

LenTtpanbuast cummerpus. LlenTpanbHo-cummMmerpuuHbie Gurypsl. [ToBopoT.
OceBag cummerpus. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapamutenbHbIi EPEHOC.

[lonsitue nBuxeHuss W ero cpoiicTBa. PaeHcTBO ¢uryp. Ilpossnenus
CUMMETPUM B MPHUPOJE, >KUBOIMCH, CKYJIBNTYype, apxurekrype. Kommozunuu
IBWKEHUH (mpocreiiue npuMepsl). [[puMeHeHre B reoMeTpUUecKUX 3aadax.



INIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHHUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJabTaTbl OCBOEHUS NPOrpaMMbl IO MAaTEMaTHKE
XapaKTEepU3yKTCs B YACTH:

1) maTpHMOTHYECKOro0 BOCIIUTAHMS:

IPOSBIICHUEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHMS:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MAaT€MAaTU4YECKOM HAIIPABJIEHHOCTH, OCO3HAHWEM Ba)XHOCTM MaTEMaTU4ECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHocTel HAYYHOI'O IMO3HAHUA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATENbHOCTH, JTAloB €€ pa3sBUTHS M 3HAYMMOCTH I PA3BUTHUS LMBWIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEOBATEIbCKOMN 1EATENbHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSITh MaTEMAaTHYECKUE 3HAHUS B HHTEpPECax CBOETO
3lI0pOBbsSl, BEIEHMS  3J0pOBOr0  oOpa3a KU3HM  (37I0pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
paBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4eioBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTallMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JJIsl PElIeHUs 3a7ad
B 00JACTU COXPAHHOCTU OKPYKaIOIIeH Ccpeabl, IUIAHUPOBAHUSA IOCTYNKOB U
OIICHKM HMX BO3MOXHBIX IOCIEICTBUM MJI OKPYXaIOIIEH Cpeabl, OCO3HaAHUEM
IJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanuM K M3MEHAIIUMCS YCJAOBUSM CONMAJIBHOW U NMPUPOTHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAeSTEeIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCA y NPYTUX JIIOACH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK Y KOMIIETCHIIUU U3 OMbITA JPYTUX;

HEOOXOJIMMOCTHIO B (D)OPMHUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UICH,
MOHSITHS, TUTIOTE3bl 00 00BEKTaX W SIBICHUSX, B TOM UYUCJIE paHee HEU3BECTHBIX,
O0CO3HABaTh NEPUIUTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbI€ pElIeHUs U JeUCTBUS, (HOPMYIUPOBATH U OILEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOrpaMMbl 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaromierocs 0yayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTePU3yIOIIHECS OBJIaJICHUEM YHHUBEPCAITbHBIMU
MO3HABATEIBLHBIMU  JCHCTBUSMH,  YHUBEPCATbHBIMH  KOMMYHUKATHBHBIMHU
JEHUCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBISIBILITD U XAPAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHUH, OTHOIICHWA MEXIy TMOHATUAMHU, (HOpPMYITHpPOBATH
OIpEENeHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaIIH,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN3A;



BOCIIPHHMMATh,  (OpPMYyJIUpoBaTh M  NPeoOpa3OBBIBaTh  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOMCHUAX W YTBEPKICHHSX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JieNiaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeNbCTBA MATEMATHYCCKUX YTBEPXKACHUHN (MPsSMbIE U OT
NPOTHUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTE€IhCTBA MAaTEMAaTHYECKHUX
(dakTOB, BHICTpaWBaTh ApryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYeCKONW WHIYKIIMHA, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMOCOO perieHus y4dyeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BapUAHTOB  peUIEHUs, BbIOMpaTh HaumOoJee MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue AeiicTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY O3KCIEPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eckoro OOBEKTa,
3aBUCUMOCTEN O0BEKTOB MEXIY COOOM;

CaMOCTOSITEILHO (HOPMYJIHpPOBaThL OOOOIIEHHS W BBIBOJABI IO pPeE3yjbTaTam
NPOBENEHHOTO  HAOJIONECHUS, HWCCIEAOBAHMS, OKCIIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YyIbTAaTOB, BRIBOJIOB M 0000IIEHHUI;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIIBUTaTh
IIPEITOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEOCTATOYHOCTh M M30BITOYHOCTH HWH(POPMAIMH, JTaHHBIX,
HEOOXOAMMBIX ISl pEHICHUS 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH
uHGOPMAIINIO PA3IMYHbBIX BUIOB U (POPM Ipe/ICTaBIICHNUS,

BEIOWpaTh (popmy mpencTaBieHUs WHGOpPMAIMM W WLTIOCTPUPOBATH
penraeMpie 3a/1adu CXeMaMu, TuarpaMmMaMu, HTHOW rpaduKoi U MX KOMOMHAIIHSIMU;

OLICHMBATh HAJAEKHOCTh MH(OpPMAIMK MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMyYTUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuMKaTHBHBIEC YHHMBEpPCAJIbHbIC y4eOHbIE JeHCTBUS:



BOCIIPHHHMMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
IEISIMU  OOINICHUS, SICHO, TOYHO, IPAMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS 110 XOJy pEIIeHHUs 3aJauyH,
KOMMEHTHUPOBATh TIOJYICHHBIN PE3YIIbTAaT;

B XO7le OOCYXXJIEHHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJeMbl, pelaeMo 3a7adyd, BBICKA3bIBaTh HJEH, HAICJICHHBIE Ha ITOHUCK
peIIeHns, COIOCTaBIISITh CBOM CYXACHUS C CYXISCHUSIMH APYTUX YYaCTHHKOB
auanora, oOHapy)KHMBaTh Pa3IMude W CXOACTBO TO3WIIMN, B KOPPEKTHOU (opme
(bOopMyITHpOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPEACTABIATh PE3YNbTaThl PEIICHUS 3aJ1aui, SKCIIEPUMEHTA, UCCISI0BaHNUA,
IIPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMAT BBICTYIUICHHS C Y4ETOM 3a1a4
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

MIOHMMAaTh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIUBHIYaJIbHOM
paboThl MPH pEHICHUH Y4YeOHBIX MaTEeMaTHYCCKUX 3ajad, NPHHUMATh IEJb
COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OpPraHM3allMI0 COBMECTHOM pPaOOTHI,
pacmpenensaTh BUIOLI paboOT, JOrOBapHWBAThCS, OOCYKIATh MPOIECC W pPe3ydbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIIOBBIX PopMax paboTsl (0O0CYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE INTYPMBI» W WHBIE), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
KauyecTBO pe3y/ibTaTa M KayeCTBO CBOETO BKJIajJa B OOMMA pe3ynbTaT 10
KpUTEpHUsIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aMMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M Y4YEOHBIX CUTYAIMSX,
OpPUEHTUPOBATHCS B PA3IUUHBIX MOJIX0JaX MPUHATHUS pelieHu (MHIUBUIyaIbHOE,
TPYIIOBOE);

CaMOCTOSITEJILHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHUs 3a7ayu (UJId €ro
4acTh), BBIOUpPATh CMOCOO peEIIeHUusT ¢ Y4ETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
penieHui ¢ y4éToM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

BJIAJ€Th CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MIPoLiecca U pe3yibTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a71auu, CAMOMOTHBAIIMU U peIIeKCUH;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOATENbLCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE pPE3yJbTaTa JEATEIHbHOCTH IOCTABJICHHON IENH |
YCIIOBUSM, OOBSICHATH NMPUYMHBI TOCTHKCHUS WIIM HEJIOCTYIKEHUS TSI, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh SMOIMU TMPU H3YYCHUH MaTEeMaTHYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOIIMOHAIILHYIO OIICHKY PEIICHHUS 3a/1a4u.

HPEAMETHBIE PE3YJIBTATBI

K oIty 00yueHus B 7 kj1acce 00y4darOmUiCs MOTYYUT CIAEAYIOIINE MPEAMETHBIC
pE3yIbTaTHI:

PacniosHaBaTh U3y4eHHbIE TIE€OMETPUYECKHE (UIYpbI, OIpEeneisITh UX
B3aMMHOE PACIOJ0KEHHE, H300pakaTb TI'€OMETpUYECKUE (UTYphI, BBIIOIHSTH
YEPTEXKHU MO YCIOBUIO 3a4aud. M3MepsATh JMHEHHBIE W YIJIOBBIE BEJIMYMHBI.
Pemiats 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB M BEJIUYUH YTJIOB.

Jlenatbe NPUKHUIKY W OLUEHKY JIMHEMHBIX M YIVIOBBIX BEJIMYMH IPEIAMETOB B
peaIbHOW >KM3HHU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasmepbl 3THX
O00BEKTOB 110 MOPSAJIKY BETUUHHBI.

CTpouTh 4epTeXHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MpHU3HAKAMHM PABEHCTBA TPEYIOJbHUKOB, HCIOJb30BaTh
NPU3HAKKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTrOJIbHUKOB PU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTrMUYECKUE PACCYKIECHUS C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs NpPHU3HAKAMM PABEHCTBA IPSIMOYIOJIBHBIX TPEYrOJbHHUKOB,
CBOWMCTBOM  MEAMaHbl, TIPOBEAEHHOW K  THUIOTEHY3€  INPAMOYTOJIBHOTO
TPEYrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Omnpenenars napajiebHOCTb MPSIMBIX C TIOMOILBIO YIJTIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekyuas. OnpenensaTh napamuieabHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM 10 TOUEK APYrOM MpsIMOM.

Pemiats 3amaun Ha KiieTyaToi Oymare.

[IpoBOANTH BBIUMCIEHHUS M HAXOAUTh YHUCIOBbIE M OYKBEHHbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIB30BAHMEM CYMMBI  YIJIOB
TPEYroJbHUKOB M MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX IpHU
NEPECEUEHNUN JABYX MapajuIelIbHBIX MNPSAMBIX cekylieil. Pemars mnpakruueckue
3a/1a4v Ha HaXO0XJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensrtsb
OMCCEeKTPHCY YIJla U CEepEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUYECKHE
MmecTa Touek. [Tonb3oBaThes MoHsATHEM reomeTpuueckoro mecta Touek (I'MT) npu
J0Ka3aTeIbCTBE FEOMETPUUYECKUX YTBEPKACHUN U NP PELICHUH 3a/a4.



@opMyIMpOBaTh OMNPEAEIEHUs OKPYKHOCTH M Kpyra, XOpJbl U JUaMETpa
OKPYKHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IIPUMEHATH
9TU CBOWCTBA IIPU PELICHUH 3a1a4.

Branerp moHSATHEM ONMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxXoauTh €€ HeHTp. Jloka3biBaTh U UCMOIb30BATH (PAKTHl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYIOJbHUKA IIEPECEKAIOTCA B OJHOW TOYKE, U O TOM, UYTO CEpPEAUHHBIE
NIEPIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCSA B OJTHON TOUYKE.

Bianers noHsATHEM KacaTeNbHOM K OKPYKHOCTH, MOJb30BAaTHCSI TEOPEMOU O
NEPINEHANKYIIAPHOCTU KAaCATEIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUSI.
JIoKa3pIBaTh PaBEHCTBO OTPE3KOB KACATENIBHBIX K OKPYXHOCTH, IPOBEAEHHBIX W3
OTHOW TOYKH, U IIPUMEHSATH 3TO B PEIICHUU T€OMETPUYECKUX 3aa4.

Jloka3plBaTh W MPUMEHATH MPOCTEHIINE T'E€OMETPUYECKHE HEPABEHCTBA,
IIOHMMAaTh UX NMPAKTHYECKUHN CMBICII.

IIpoBOINTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHMSI C ITOMOILBIO LIUPKYJIS U
JIVHEWKH.

K koHmy oOyuenus B 8 kilacce OOy4yalOmMHCA MONYYUT CIEAYIOLIUE
IpPEIMETHBIE PE3yJIbTaTHI:

Pacro3HaBaTh OCHOBHBIC BHJIBI YETBHIPEXYTOJIBHUKOB, WX JJICMCHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHM TPHU PEIICHUU T'€OMETPUYECKUX 3anad. PaznuyaTh
NPU3HAKKW U CBOMCTBA Mapajuienorpamma, pomoa u mpsiMOyTOJIbHUKA, TOKa3bIBaTh
WX W YBEPEHHO NMPUMEHSATH MPHU PEIICHUN TEOMETPUUYECKHX 3a/1a4.

Hcronp30BaTh CBOMCTBA TOYKH TIEPECCUCHUS MEIMaH TPEYroJIbHHUKA (IIEHTpa
Macc) B peUICHUH 3aay.

Bnanets moHsTHEM CpenHEN JTUHWUW TPEYrOJbHUKA W TPAINCIHUH, TPUMEHSTh
UX CBOHCTBAa TPH PEIICHUH TEOMETPUYECKUX 3amad. M crmonp30BaTh TeopemMy
Qajieca U TeopeMy O MPONOPLUUOHATBHBIX OTpE3KaX, MPUMEHATh UX AJISI PEIICHHUS
MPAKTUYECKUX 3a]1a4.

Pacmo3naBaTh I1EHTpAILHO-CUMMETPUYHBIE (DUTYpPHI W HCIOIH30BAaTh WX
CBOMCTBA MPU PELICHUM 3a]1a4.

Brnanerp moHsATHAMHU TIOA00MS TPEYroIbHUKOB, Kod(dummeHTa moaodus,
COOTBETCTBEHHBIX DJIEMEHTOB MOJOOHBIX TPEYrOJIbHUKOB. MIMeTh ipencraBienue o
npeoOdpa3zoBaHuM MOA00US U 0 NOA0OHBIX ¢urypax. Ilonp3oBarbecs mpU3HAKAMHU
o/I00MsSI TPEYrOJIbHUKOB NMPU PEIICHUH TeOMETPUYECKUX 3aaad. J[oka3wiBaTh U
NPUMEHSTh OTHOIIECHUS TPOMOPIIMOHATBFHOCTH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumeHnsaTh Mog00ME B MPAKTUICCKUX 3aa4ax.

BelBoguTh W HWCMONB30BaTh MpocTemme (GopMynbl Ui IUTOMIATN
TpPEYrojibHUKA, TapauieiorpaMMa, poM0a U Tparnenud. BeIaucisaTs (pa3niuaHbIMU
croco0amMu) IUIOMIAAL TPEYroJbHUKA ¢ IUIOHIAAM MHOTOYTOJBHBIX (QUTYD
(MONB3ysCh, TNIE€ HEOOXOAUMO, KaIbKYJISTOPOM). 3HATh OTHOIIEHWE IUIOMIAICH



noI00HBIX (UTYP W MPUMEHATHh MPHU penieHuu 3ajaad. [I[puMeHsTh MolydeHHbIe
YMEHHUA B IPAKTUYECKHUX 3a/1a4ax.

[Tonb3oBaTecsi Teopemoit [ludaropa npns pemeHUs TEOMETPUYECKUX U
MpakTUYeCcKux 3anad. CTpoOUTh MATEMATHYECKYH) MOJEIb B MPAKTHUYECKUX
3a7]a4ax, CaMOCTOATENBHO JENaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE IJIMHBI.

Bnagerp mOHATMEM BOMCAaHHOTO W UEHTPAIBHOTO VYIJIA, YIVIA MEXAY
KAacaTeJIbHOM U XOPAOM, ONMCAHHOMW M BIMCAHHOM OKPYKHOCTH TPEYTOJIbHHUKA U
YETBIPEXYTOJbHUKA, TPUMEHSTh UX CBOMCTBA MIPU PELICHUU 3a/a4.

[IpyMeHATh MOTy4YEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMATHYECKHUE
MOZENU I 3a/1a4 PEATbHOU KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BHIUYNCICHUS
C TpPUMEHEHUEM TMOJ00US W TPUTOHOMETPHUH (MOIB3YSACh, TAE HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHIly 00yueHus B 9 ky1acce 00ydarOIUNACs MOTYYUT CIAEAYIOIINE PEAMETHBIE
pe3ybTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUH OCTPBIX YIJIOB, YMETh HaXOJAUTh C UX
NOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue
OPSIMOYTOJIbHBIX TPEYTrOJIbHUKOBY). HaxoauTs (¢ MOMOIIBIO KadbKyISATOPA) JJITUHBI
U YIJIbl JUISl HETaOJIUYHbBIX 3HAYEHUH.

[Tonp30BaThest hopMynamMu MPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISi HAaXOXJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, NPUMEHSTh HUX IS
HAXOXJACHUS Pa3IMYHbIX JIEMEHTOB TPEYTOJIbHUKA («PEUIEHUE TPEYTOJIBbHUKOBY),
OpU PEHIEHUM T'E€OMETPUYECKUX 3anad. [IpuMeHsATh MoydeHHbIE 3HAHUS MPU
pElIeHUH MPAKTUYECKUX 3aa4.

IIpuMeHATH TPUTOHOMETPUIO B 337a4aX HA HaXOXKJICHUE IIJIOIIAI1, BEIBOAUTH
U BJaJETh TPUTOHOMETPHUUECKMMH (GopMylaMu IS IUIOMIAAW TPEYrojbHUKA,
napasuiesorpaMMa, poM0Oa, Tparneuu, BEIBOAUTh U IPUMEHATh popmyny ['epona u
(bopMyIy [UIsl IITOIIAINA BBITYKIOTO YEThIPEX YT OJIbHUKA.

NmMerp nmpexacraBieHHME O TOMOTETHHM, [PHUMEHITH B NPAKTUYECKUX
CUTYaLHsIX.

Hcnonp3oBaTk Teopembl UeBbl 1 MeHenas Ipy pelIeHny 3a1ay.

Hcnonb3oBaTh TEOpEMBbl O BIHMCAHHBIX YIJaxX, yriax MexXAy XOpAamu
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHON U XOpAOW IIPU PEIIEHNH T€OMETPUYECKUX
3amad. Jloka3plBaTh M MPUMEHATH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpI, O
IPOU3BEIECHUH OTPE3KOB CEKYIIUX, O KBAaAPATE KacaTEIbHOM.

Bnaners moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsMOM Ha IUIOCKOCTH. Branerp NOHATHAMM yIioBOro Ko3(guimeHra u
CBOOOIHOTO 4JI€HA, MOHUMAaTh WX TEOMETPUUECKUH CMBICI U CBSI3b YIJIOBOTO



ko3 duIMeHTa ¢ BO3pACTAHUEM M YOBIBAaHHMEM JIMHEHHOW (QYHKIUU. YMETh
pelmiate METOAOM KOOPAMHAT 3aJayd, CBSA3aHHBIE C MAPAJIIEIBHOCTBIO U
NEPIEHAUKYJIAPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSIMBIX, HAXOKICHUEM TOUYEK
IIEpECEUECHUSI.

BeiBomuTh M BIAgeTh ypaBHEHUEM OKPYKHOCTH. Mcmonp30BaTh MeETON
KOODAMHAT JJIsl HAXOXKIECHUs IEPECEYCHUM OKPYKHOCTEHW M IpsMbIX. Brangers
dopMyIaMu pacCTOSIHUSL OT TOYKM A0 MPsIMOMW, IUIOMIAIW MapajuieiorpaMMa B
KOOpJMHATaX, MMETh MNOHATHE 00 OpHEHTHpPOBAaHHON Momanu. Ilomb3oBaThes
METOAOM KOOPJIHMHAT HAa IUIOCKOCTH, TNPHUMEHATh €ro Ipu  PEIICHUU
FEOMETPUYECKUX M IPAKTUYECKUX 3anad. IIpuMeHATr Meron KoopauHaT B
IIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

Bianerp moHsiTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPHI,
YMHOXaTb Ha YHCJIO, BIAJETh IPAaBWIAMU TPEYrOJbHUKA U IapajulesiorpaMma.
Bianers nmpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO I10Jb30BATHCS
KOOpAMHATaMU BeKTOpa. Bianers CnoXeHHMEM W BBIUMTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOPA HA YUCIIO B KOOpIMHATAX.

Nwmets npencraBieHue o 0asuce (Ha mWIOCKOcTH). PackiaapiBaTh BEKTOPHI 11O
O0asucy. PackmanpiBaTh BEKTOpPHl CHJI C TOMOIIbIO MPOCHHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWICHWM. IIpUMEHATH IIONy4YEeHHbIE 3HAaHHS B
npocTednX PU3NYECKUX 3a/1ayax.

Bianers NmOHATHEM CKaJIspHOIO IIPOU3BENCHUSA BEKTOPOB, IOHUMATh €0
FEOMETPUYECKUM CMBICII WU YBEPEHHO IIOJIb30BATBCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAISIPHOI'O IPOU3BEACHUS
U €ro CBS3b C MPOEUUMPOBAHUEM. [[pUMEHATH CKAIAPHOE MPOU3BEAECHUE BEKTOPOB
JUIL HaXOXAEeHus UIMH U yriaoB. Pemare reomerpuyeckue 3azgayv ¢ IOMOILBIO
CKAJIIPHOTro npousBencHus. Mcnonb30BaTh CKAIAPHOE NMPOU3BEINECHNUE BEKTOPOB B
anredpanveckux U (pU3NIECKUX 3aJavax.

Bianerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJBHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YTU OKPYKHOCTH U PaJuaHHON MEpBI yIila, BEBIYUCIIATH IUIOLIAAb Kpyra U
ero yacted. [lonmmare cmbicn yucna m. IIpuMeHATs MOaydeHHBIE YMEHHs IpHU
pElIeHNH MNPaKTUYECKUX 3adad. 3HaTh UCTOPUYECKHUE CBENEHHUS 00 U3MEpEHUU
JUTUHBI OKPY>KHOCTH U IIJIOIIAAU KPYTa.

HNmeTrp mnpencraBieHHEe O MpeoOpa3OoBaHUU IIIOCKOCTH, O JIBUKEHHSX.
Haxoguth ocu, IEHTpbl CUMMETpUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3ULIUK TPOCTEHIINX NpeoOpa3zoBaHuid. [IpuMeHATh NBHKEHUS IUTOCKOCTH
IIPU PELICHUU T€OMETPUYECKUX 3a/1ay.

IIprMeHATH IONyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMATUYECKUE
MOJEININ IS 3a/1a4 PeaJbHOW KU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS



C TPUMEHECHHEM IMOA00MsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsICh, TIe
HEO0OXOJIUMO, KaJbKYJISITOPOM).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE

HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckune

NpOrpaMmbl Bcero o0pa3oBaTe/IbHbIE

padoTsI padoTsbI pecypenI

Hauana reomerpuu. Ilpocreimme

reoMeTpudeckue GUrypsl 1 UX CBOICTBa. 28 1

W3mepeHue reoMeTpudecKiX BEJINYUH

TpeyronbHUKI 19 1

[TapannensHocTs. CymMMa yrioB 15 1

MHOT'OYTOJIbHUKA

[TpssMOyronbHbIE TPEYrOIbHUKH 7

I'eomeTprueckre HepaBeHCTBA 5) 1

OxpyxHOCTb. ['eomeTpruueckue mecta

Touek. [locTpoeHHs ¢ MOMOIIBIO ITUPKYIIS 18 1

Y JIMHEVKN

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 10 1

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE

No n/n HanmeHnoBaHue pa3/iesioB U TeM Komrponosie  Mpaxrmucckie (undposbie)

NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI pecypest

YeTbIpEXyroabHUKN 22

[TonoGue 16

[Tnomans 16

Teopema [Iudaropa u Havana 18 1

TPUTOHOMETPUH

VYTIIBl ¥ 4ETBIPEXYTOJIbHUKY, CBSI3aHHBIE C 20 1

OKPY>KHOCTBIO

HOBTOPCHI/IC, 000011IeH1Ee, CHCTEMATH3ALNS 10 1

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NpOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI pecypesI
1 Pemenue TpeyroabHIKOB 22 1
2 [Tomobue TpeyroasHUKOB 12 1
3 MeTtoa KoOpAWHAT 10 1
4 BexTopsl 20 1
) JlivHa OKpYKHOCTH M IIJIOLIaAb Kpyra 16 1
6 JIBU>KEHUS MIIOCKOCTH 10
7 [ToBTOpenue, 0606meHI:Ie, 12 1
CUCTEMaTH3aIlHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0







HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Kosn4vecTBo 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka Koutponbubie | IlpakTuueckue Aara unppoBbie
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoTsbI pecypenI
1 HcTopusi BOSHUKHOBEHUS M pa3BUTHUS 1
reoOMeTpUHn
5 HauvanpHble nonATHA reoMeTpun. Touka, 1
npsimasi, OTpPE30K, Jyd
3 HavanbHuble nonstus reomerpun. Touxka, 1
npsimasi, OTpE30K, JIyd
[TonsiTHe 00 akcuome, TeopeMe,
4 JI0Ka3aTeNbCTBE, ONpEIe/IEHNH, CBONCTBE, 1
IpU3HAKe
B3aumHoOe pacnonoxeHue Touek Ha
5 npsiMoii. Mi3amepenue JIiHbI OTpe3Ka, 1
pPacCTOSIHAE MEXKy TOUKAMHU
B3aumHoe pacnosioxeHue Touek Ha
6 npsiMoil. MsMepenue JuIMHbI OTpe3Ka, 1
pPacCTOSIHAE MEXy TOUKAMHU
B3anmHOe pacnonokeHue ToueK Ha
7 npsimoid. Mi3smepenue 1uinHbI oTpesKa, 1
PacCTOSIHUE MEXy TOUKaMH
8 Ionynnockocts 1 yroi. Buasl yrios. 1
H3MepeHne BeTMYMH yIiioB
9 [MomyrutockocTs 1 yroi. Bumer yriios. 1




H3mepeHne BeTUYHH YIiIoB

ITonymnockocTs 1 yroiyi. Buasl yrios.

10
H3mepenue BenM4rH yrioB
BeprtukanbHbie U CMEKHBIE YIJIBL.

11 [lapannenpHble U EPIIEHAUKYISIPHBIE
psiMbIC
BeprtukanbHbie U CMEXKHBIE YIIIBL.

12 [TapannenbHble U NEPIEHAUKYISPHBIC
npsiMble
BepTukasibHbIE U CMEXKHBIE YIJIBI.

13 [TapamienbHble 1 TEPICHAUKYISPHBIC
npsiMble
BepTukaibHbIE U CMEXKHBIE YIJIBL.

14 [TapannensHbIe U IEPIICHIUKYIISIPHBIC
psiMbIe
BeprtukanbHbie 1 CMEKHBIE YIIIBL.

15 [lapannenpHble U IEPIICHAUKYISIPHBIE
psiMbIe

16 buccexrpuca yria

17 buccexrpuca yrina

18 buccexrpuca yria

19 Jlomanas. Buasl nomansix. [nnna
JIOMaHOU

20 Jlomanas. Bunbl nomaHnbix. /nuHa
JIOMaHOU
MuoroyronsHuku. [lepumetp

21 MHOTOYTOJIbHUKA. [TOHSATHE O BBIMYKIIBIX

M HCBBIITYKJIBIX MHOT'OYT'OJIbHUKaxX




22

MuoroyronsHuku. [lepumetp
MHOTOYTOJIbHUKA. [TOHSATHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIBHUKAX

23

MHuoroyronsnuku. [lepumerp
MHOTrOYyrojpHuKa. IIoHsATHE O BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIBHAKAX

24

Mmuoroyronsauku. [Tepumerp
MHOT'OYroJbHUKA. [I0HATHE O BBIMYKIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

25

MuoroyronsHuku. [lepumetp
MHOI'OYyroJIbHHKa. ITonsarue o BBIITYKJIBIX
N HCBBIITYKJIBIX MHOT'OYT'OJIbHHUKaX

26

27

WMHCTpyMEHTBI U1l U3BMEPEHUN U
[IOCTPOCHUN
NHCTpyMEHTHI 1711 U3MEpEHUH 1
IIOCTPOCHUH

28

KonTponbhas pabota o teme "Hauana
reometpuu. [Ipocreiimue
reoMeTpu4ecKkue GUrypsl 1 UX CBOICTBa.
N3mepenune reomerpuyeckux ¢puryp"

29

Menaunana, GucceKTpuca U BBICOTA
TPEyroJbHUKA

30

Menuana, GucceKkTpuca 1 BbICOTa
TPEeYroJbHHUKA

31

PaBeHCTBO TpeyrojabsHUKOB

32

[lepBblii 1 BTOpOM NMPU3HAKU PAaBEHCTBA
TPEYroJbHUKOB

33

IlepBblil 1 BTOPOI IPU3HAKY PABEHCTBA




TPEYroJbHUKOB

IlepBblil 1 BTOPOI IPU3HAKY PABEHCTBA

34
TPEYTrOJIBHUKOB

35 IlepBblil 1 BTOPOM IIPU3HAKY PABEHCTBA
TPEYrOJIbHUKOB

36 IlepBblil 1 BTOPOIl IPU3HAKU PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOEApEeHHBIE TPEYTOJIBHUKU U UX
CBOICTBa

38 PaBHOOE1pEeHHBIE TPEYTOJIBHUKH U UX
CBOMCTBA

39 PaBHOOe1peHHbIE TPEYTOJBHUKH U UX
CBOICTBa

40 [Tpu3Hak paBHOOEIPEHHOTO
TPEYrOJIbHHUKA

41 [Tpu3Hak paBHOOEPEHHOTO
TPEYroJIbHHUKA

42 Tpetuii npu3HaK paBeHCTBA
TPEYTrOJIBHUKOB

43 TpeTtuil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 TpeTuil npu3HaK paBeHCTBA
TPEYTrOJIBHUKOB
Durypsl ¢ 0CEBOI CUMMETPHUEH.

45 ITpuMepsl CUMMETPHUH B OKPYKAIOLIEM
MUpE

46 @urypsl ¢ 0CEBOI CUMMETPHUEM.

[TpuMepsl CUMMETPUU B OKPYKAIOLIEM




Mupe

Konrtponbnas pabora o Teme

47 " | 1
TpeyroabHUKH

48 [TapamienpHOCTD NPSIMBIX 1

49 CBolicTBa ¥ MPU3HAKH MapaJlIeIbHBIX 1
TIPSIMBIX

50 CBoiicTBa U IPU3HAKY MMapaIeTbHBIX 1
MPSIMBIX

51 CBoiicTBa U PU3HAKH MapaIeIbHBIX 1
TIPSIMBIX

59 CBoiicTBa U MPU3HAKY MMapaIICTbHBIX 1
MPSIMBIX

53 CBolicTBa ¥ MPU3HAKH MapaJUICIIbHBIX 1
TIPSIMBIX

54 CBoiicTBa U pU3HAKHU MapaJIeIbHBIX 1
MPSIMBIX

55 CyMMa yTIoB TpEyroJIbHHKa 1

56 CymMa yriIoB TpEyroJIbHUKa 1

o7 Buemnue yrisl TpeyrojibHUKa 1

58 BHermnue yriel TpeyrojibHUKa 1
CyMMma BHYTPEHHHX YIJIOB

59 MHOT'OYTOJIbHUKA U CyMMa BHEITHUX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHHUX YTJIOB

60 MHOTOYTOJIbHUKA U CyMMa BHEIITHUX 1
YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA

61 CymMa BHYTPEHHHUX YTIIOB 1




MHOI'OYI'OJIbHUKAa U CyMMa BHCIIHUX
YTJIOB BBIITYKJIOI'O MHOT'OYT'OJIbHUKA

KonTtponsHast paboTa 1o teme

62 "ITapamnensHocTh. CymMMma yriioB
MHOT'OYTOJIbHUKA"

63 [Ipu3Haky paBEHCTBA MPSIMOYTOIBHBIX
TPEYroJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYroJbHUKOB

65 [lepnenukyssp U HaKJIOHHAs
CBoiicTBO MeTMaHbI MPSIMOYTOILHOTO

66 TPEYTroJbHHKA, MPOBEAEHHON K
TUIIOTEHY3€e
CBoiicTBO MeMaHbl IPSIMOYTOJILHOTO

67 TPEYTrOJIbHUKA, IIPOBEAEHHOHN K
TUIIOTEHY3€

68 [TpssMOYTOJIBbHBIN TPEYTOJBHUK C YTIIOM B
30 rpagycoB

69 IIpsIMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpamgycoB

70 CoOTHOUIEHUSI MEXKIY CTOPOHAMHU U
yIJIaMHU TPEyrojbHUKA

71 CooTHOIIEHHS MEX1Y CTOPOHAMU U
yrjaamMu TpeyrojbHUKa

79 HepaBeHCTBO TpeyronbHUKA.
HepaBeHcTBO 0 TMHE JIOMaHOU

73 HepaBeHCTBO MeXAy EpICHIUKYIIPOM

M HaKJIIOHHOU. PaccTosIHHE OT TOUKH IO




PAMO

KonTposnbHas padboTa 1o Temam

74 "IIpstMOyTOJIbHBIE TPEYTOJIBHUKH ",
"I"eomeTpryeckue HepaBeHCTBA"

75 OKpy»XHOCTb, XOPZIbl U TUAMETPbI, UX
CBOMCTBA

76 OKpyXHOCTb, XOPJIbl M TUAMETPHI, UX
CBOMCTBA
B3anMHoe pacrnosioxkeHne oKpyKHOCTH U

77 npsimoii. KacarenpHast 1 cekyias K
OKPYKHOCTH

3aMMHOE PACIIONIOKEHHE OKPY>KHOCTH U

B

78 npsimoii. KacarenpHast 1 cekyIas K
OKPY>KHOCTHU
B3anMHOe pacnosioxKeHue OKpPYKHOCTH U

79 npsimoid. KacartenbHas u cexyias K
OKPY>KHOCTH

80 OKpYyXHOCTb, BIIMICAHHAS B YTOJI

81 OKpy’KHOCTb, BIIUCAHHAS B yroJl
IlonsiTHE O rE€OMETPUUECKOM MECTE

82 Touek. [IpuMepsl reoMeTpHUYECKUX MECT
TOYEK Ha MJIOCKOCTH
IloHsiTHE O TEOMETPUUECKOM MECTE

83 Touek. [IpuMepsl TeOMETPHUYECKUX MECT
TOYEK Ha MIOCKOCTU

84 OnucaHHas OKPYXHOCTb TPEYroJIbHHKa,
€€ IEHTp

85 OnucaHHasi OKpY>KHOCTb TPEYTOJIbHHKA,




€€ IEHTp

86

MCTOJI TCOMETPHUUICCKUX MCCT TOYCK ITPU
peICHUN IrCOMCTPUICCKHUX 3a1a4

87

Merton TCOMETPUICCKUX MECT TOYCK IIPU
PCUICHNUU I'COMCTPUYICCKUX 3aaa4d

88

MCTOJI TCOMETPHUUICCKUX MECT TOYCK ITPU
pemiCeHNH TrCOMCTPHUICCKUX 3a1a1

89

Merton TCOMETPUICCKUX MECT TOYCK IIPU
PCUICHUU IT'COMCTPUICCKUX 3aaa4

90

O60cHOBaHUS NPOCTEUIIUX TOCTPOCHUH,
ATaIbl 33J1a4X Ha MMOCTPOCHHUS, PELICHNE
3aJ1a4 Ha MIOCTPOCHUE LIUPKYJIEM U
JUHENKON

91

O06ocHOBaHUS TPOCTEHUIIINX TTOCTPOCHUH,
ATambl 33724 Ha TIOCTPOCHMUSI, pEIICHUE
3a/1a4 Ha MOCTPOEHUE LUPKYJIEM U
JUHENUKOU

92

KonTtponbhas pabota no teme
"OkpyxHOCTh. [ eomMeTpruecKue mecra
touek. [TocTpoeHus: ¢ MOMOIIBIO LUPKYJIS
Y JTUHEUKH"

93

IToBTOpeHne u 06001IeHNE. Pemenue
3aJ1a4, WUTIOCTPUPYIOIIHNX CBA3H MEXITY
Pa3TUYHBIMU TEMaMH Kypca

94

[ToBropenue u o6o01enue. Pemenne
3a7a4, WILTFOCTPUPYIOLINX CBSI3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

95

[ToBTOpenue u o0o6meHue. Pemenne




3aaa4, HJITIOCTPUPYIOIUIUX CBA3U MEXKOY
Ppa3siindYHbIMU TEMAaMH Kypca

96

[ToBTrOopenue u 06061menue. Pemenue
3a]a4, WILTFOCTPUPYIOLINX CBS3H MEXKIY
pa3IMYHBIME TEMaMHU Kypca

97

[ToBTOpenue u 00o6meHue. Pemenne
3a/1a4, WUTFOCTPUPYIOLINX CBSI3U MEXKIY
pa3IM4YHBIMU TEMAMH Kypca

98

[ToBTropenue u 06061meHue. Pemmenue
314, WLTFOCTPUPYIOLINX CBSI3U MEKIY
Pa3JIMYHBIMH TEMAaMH KypcCa

99

100

[ToBropenue u o6o01menue. Pemenne
3a]a4, WILTFOCTPUPYIOLINX CBS3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u o0o6meHne. Pemmenne
3aj]1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IUYHBIMH TEMaMH Kypca

101

HToroBast KOHTpoJIbHAs paboTa

102

[ToBTOpenue u o0o6meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOLINX CBS3U MEXKIY
pa3IM4YHBIMU TEMAMH Kypca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
n/n Bceero U3y4yeHusi | oOpa3oBaTeIbHbIE
padoTbI padoTbI
pecypcbl
1 [TapammenorpamM, ero Npu3HaKu U 1
CBOMCTBA
5 [lapamnenorpamm, ero Npu3HaKu 1 1
CBOMCTBA
3 [Tapannenorpamm, ero npu3Haku U 1
CBOMCTBA
4 [lapamnenorpamm, ero Npu3HaKu 1 1
CBOMCTBA
5 [lapamnenorpaMm, ero Npu3HAKU U 1
CBOMCTBA
6 [IpsimoyronbHUK, pOoMO, KBapat, UxX 1
MIPU3HAKU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBapat, UX 1
IIPU3HAKU U CBOMCTBA
3 [IpsimoyToNBHUK, pOMO, KBapaT, UX 1
MIPU3HAKU U CBOMCTBA
9 [IpsimoyronbHUK, poMO, KBapaT, ux 1
MPU3HAKU U CBOMCTBA
10 CpenHsist TMHUS TPEyroJbHUKA
11 CpenHsist TMHUS TPEYroJbHUKA
12 Tpanenus. PapHoOeapeHHas Tpamnenws, e¢ 1

CBOMCTBA U IPU3HAKHU




Tpanenus. PapHoOeapeHHas Tpamnenus, eé

13 . 1
CBOWCTBA M IPU3HAKA

14 IIpssmoyronbHas Tpanenus 1

15 Cpenusist TuHUs Tpaneuuu 1

16 Teopema daneca 1

17 Teopema daneca 1

18 Teopema 0 MPONOPLUOHAIBHBIX OTPE3KAX 1

19 Teopema 0 MPONOPIMOHAIBHBIX OTPE3KaX 1

20 LlenTp Macc TpeyrojibHUKA 1

21 LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1

29 KonrtponbHas pabota o teme 1
"YeThIpEXYroJbHUKH "

23 [Tonobue TpeyronbHUKOB, KO HULIHEHT 1
moxo0us

24 [Tono6ue TpeyroabHUKOB, KOOPPHUIUEHT 1
nmoxoous

25 [TpusHaku noao0us TpEyroabHUKOB 1

26 [Tpu3Haku noao0us TpeyroabHUKOB 1

27 [Tpu3Haku o006 TPEYrONbHUKOB 1

28 [Tpu3Haku mo100us TPEYrOJbHUKOB 1

29 [Ipu3Haku noao0us TpeyroabHUKOB 1

30 [Tpu3Haku o000 TPEYTrOIbHUKOB 1

31 [Tpumenenne nogo0us NpH pereHNH 1
IIPAKTUYECKHX 3a1a4

39 [TpumeHeHne MoA00us TP PeIICHUH 1
MPAaKTUYECKHX 33134

33 [Tpumenenne moao0us MpH PEIICHUH 1




IMPAKTUYCCKUX 3a1a4

[IpumeHeHne no100ust IPU pelIeHUH

34 MPAKTUYECKHX 337124

35 [TpumeneHue mo100ust IPU peIICHUH
MPAKTUYECKHX 33724

36 [TpumeHeHre T10100HSI IPU PEIICHUH
MPAKTUYECKHX 33724

37 BBenenue noHaTus npeoodpa3oBaHUs
moA00us U MOAOOHBIX (HUTYP

38 KonTponbnas padora o Teme "Tlogobune"

39 [Tonsitue mnomaau. CBOMCTBA IJIONIAIEH
reoMeTpHUecKuX GuUryp

40 Ioasarue mromaau. CBoiicTBa ILUIOMIAICH
reoMeTpruecKux Guryp

41 [Tonsitue mnomaau. CBOMCTBA IUIOIIAICH
reOMeTpPUUECKHUX QUryp
[Ipocreitmme GopmMyIIbl s IIOIAIN

42 TpPEYroJbHUKA, TapajuieJorpaMma, pomMoa
U Tparenuu
[IpocTeiimme hopMynbl 7S TUIOMIATN

43 TpeyrojbHHKa, MapaiesorpaMma, pomoa
U Tparenuu
[Tpocreitmme GopmyIibl A MII0IIAINA

44 TPEyroJibHUKA, apajuiejorpaMmma, pomoa
U Tparnenuu
[Ipocreitmume GopmyIIbl A1 IIOIIAINA

45 TpPEYroJibHUKA, TapajuieorpaMma, pomoa

Y Tparneuuu




[Ipocreitmme GopmMyIIbl IS IIOIIAIN

46 TPEYroJbHUKA, TapajuieJorpaMmMa, pomMoa 1
U Tparneuuu
[pocreiimume Gpopmysasl 718 MIIOLIAN

47 TpeyrojbHHKA, MapaiesorpaMma, pomoa 1
U Tparnenuu
[TpocTeiimme hopMyIIbI IS TUTOIIA A

48 TpeyrojibHUKa, apajuiesorpamma, pomoa 1
U Tparnenuu
[Ipocreitmume GopmyIIbl A1 IIOIIAINA

49 TpEyroJibHUKA, TapajuieorpaMma, pomoa 1
U Tpaneuuu
[pocreiimme Gpopmysbl s MIIOLIAN

50 TpeyrojbHHKa, MapaiesorpaMma, pomoa 1
U Tparenuu

ol [Tnomaau nogo0HBIX GuUryp 1

52 [Tnomanu nonobHbIX huryp 1

53 [Tnomaau nogoOHBIX HUryp 1

94 Kontponbnas padota o teme "Ilnmomans" 1

55 Teopema ITudaropa 1

56 [Tpumenenue Teopemsl [ludaropa npu 1
pELIeHUH MPAKTUUECKHX 3a]a4

57 [Ipumenenune Teopemsl [ludaropa npu 1
pelIeHNH MPAKTUYECKHX 3a/1a9

58 ITpumenenue Teopemsl [Tudaropa npu 1
pELICHUH MIPAKTUYECKHX 3a]a4

59 [Ipumenenue Teopemsl [ludaropa npu 1

PCIICHUHU MPAKTUYCCKUX 3a1a1




[Tpumenenue Teopemsl [Iudaropa npu

60 pELIeHNN MIPAKTUUECKHX 3a]a4

61 IIponopumoHaibHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopuroHagbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

63 IIponopuyoHaibHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [TponopuroHaabHbIE OTPE3KU B
IPSMOYIOJIbHOM TPEYTOJIbHUKE

65 [IponopumoHaibHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [TponopuroHagbHBIE OTPE3KU B
IPSMOYIOJIbHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

67 OCTPOTO yrija NpsIMOYTrOJIbHOIO
TPEyrojbHUKa
CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC

68 OCTpPOTO yTJIa MPSIMOYTOJILHOTO
TpPEYroJabHUKA
CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC

69 OCTPOTO yIJjia MPSIMOYTOJIBLHOTO
TPEyrojbHHKa

70 Tpuronomerpudeckue (PyHKINUU YTIIOB B
30°,45°u 60°

71 Tpuronomerpuyeckue (PyHKINHU YITIOB B
30°, 45° u 60°

72 Kontponbhas padota o teme "Teopema




[Tudaropa u Havana TpuroHoMeTpun"

73 BnvicanHnble ¥ IEHTpaIbHBIE YTJIbI 1

74 BrincaHHbIe 1 IEHTpPaAJIbHBIE YIIIBI 1

75 Brivcannsie 1 IEHTpaIbHbBIE YTIIbI 1

76 Briricannbie 1 IeHTpaIbHBIC YTIIBI 1

77 VYron Mexay KacaTelnbHON U XOpAon 1

78 VYron Mexnay KacaTenbHON U XOpAoH 1

79 VYTbl MeXTy XOpAaMHu U CEKYIITUMHU 1

80 VYTIIBI MEXAY XOpAAMH U CEKYIIIUMHU 1

81 Brniucannele u onucaHHbIe 1
YeThIPEXYTOJbHUKHI

82 Brniucansble u onucaHHble 1
YETBIPEX YT OJIBHUKHU

83 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTrOIbHUKA

84 CBoiicTBa ¥ IPU3HAKU BIMCAHHOTO 1
YEeThIPEX YT OJIbBHUKA

85 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTrOJbHUKA

86 CBoiicTBa M MPU3HAKKA BIMCAHHOTO 1
YeTHIPEXYTOIbHUKA

87 B3anmHoe pacnonoxxeHue aByx 1
OKPY>KHOCTEHN

88 B3anMHoe pacnonoxxeHue aByx 1
OKPY>KHOCTEH

89 Kacanue okpyxHoCTEH

90 Kacanue okpyxHoCTEM




91

OO6mume KacaTeabHbIC K IBYM
OKPY>KHOCTSIM

92

Kontposnbhas pabota no teme "Yriabl 1
YETBIPEXYTOJIbHUKH, CBA3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBTOpenue u o0od1meHue. Pemenue
3aj1a4, WITIOCTPUPYIOLINX CBSA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

94

IToBropenue n o6o0mmeHue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBSA3U MEXIY
pa3IMYHBIMU TEMAaMU Kypca

95

96

[ToBropenue n o6o6mmenue. Pemenue
3aj1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IMYHBIME TEMaMH Kypca

[ToBTOpenue u o0o6meHue. Pemenue

3aa4, HJUIIOCTPUPYIOIIUX CBA3U MCKAY
pa3siinYHbIMU TCMAMH KypcCa

97

[ToBTOpenue u 0600meHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H MEKIY
pa3IUYHBIMU TEMaMH Kypca

98

[ToBTropenue n o6o6mmenue. Pemenne
3a/1a4, WITFOCTPUPYIONINX CBSI3U MEKIY
Pa3IMYHBIMHE TEMaMH Kypca

99

IToBTOpenue u 00o6meHue. Pemenue
3aj1a4, WITIOCTPUPYIOLIUX CBS3H MEKIY
pa3IMYHBIMHE TEMaMH Kypca

100

[ToBTOpenue u 0600meHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBS3H MEKIY




pas3siin4HbIMU TEMaMHU KypcCa

101 HroroBas KoHTpoJIbHAs paboTa 1
IToBropenue u o6o6menue. Pemenne
102 3a/1a4, WUTIOCTPUPYIOIIMX CBA3H MEKAY 1
Pa3IMYHBIME TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




9 KVIIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Cunyc, KocuHyc, TaHreHe yrioB ot 0 1o
180°

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

®opMyIbl TPUBEICHUS

@opMyIIbI IPUBEACHUS

Pewmenue tpeyronsaukos. Teopema
KOCHUHYCOB

Pemenne tpeyronsaukoB. Teopema
KOCHHYCOB

Teopema cunycoB

Teopema cuHycOB

Pemienue nmpakTuyeckux 3agay ¢
HCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TGOpeMLI CI/IHyCOB

10

Pemenne MNPaKTUYCCKUX 3aa4 C
HCII0JIB30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPEMBbI CUHYCOB

11

Perenue npaktuueckux 3ajaad ¢
HCIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMbI CUHYCOB

12

Pemenue nmpakTuyeckux 3agay ¢




HCII0JIB30BAHHUEM TCOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

Tpuronomerpuueckue GOPMYIIBI 1S

13 IJIOIA I TPEYTOJIbHHUKA,
napasienorpamma
Tpuronomerpuaeckue HOPMYITBI IS

14 IJIOIIAAN TPEYrOJIbHUKA,
napasesrorpamma
Tpuronomerpuueckue GOpMyIbI s

15 JIOIIAINA TPEYTOJbHUKA,
napaJiesiorpaMmma
Tpuronomerpuueckue HGOPMYIbI s

16 IJIOIIA I TPEYTOJIbHHUKA,
napasenorpamma

17 ®opwmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopM}./'na IUIOUIA/IA BBIMYKIIOTO
YEeTBIPEXYrOJIbHUKA

1 CDOpM}./.JIa TUTOMIA/IA BBITYKIIOTO
YeThIPEXYTrOIbHUKA

29 Kontponbhas pabota o teme "Permenue
TPEYroJIbHUKOB"

93 Xopbl 1 TOI00HBIE TPEYTOTLHUKH B
OKPYKHOCTH

24 Teopema o Mpou3BeIeHUH OTPE3KOB XOPJI

25 Teopema o MPOU3BEICHUN OTPE3KOB XOPJT

26 Teopembl 0 IPOU3BEACHUN OTPE3KOB




CEKYIIHNX

Teopembl 0 TPOU3BEACHUN OTPE3KOB

27 1
CeKYIINX
28 Teopema o kBazpaTe KacaTelabHON 1
29 Teopema o kBagpaTe KacaTeIbHON 1
30 Teopemsl UeBsl u Menenas 1
31 Teopemsl UeBsl 1 MeHenas 1
32 Teopemsr YeBsl 1 MeHenas 1
33 [ToHsiTHE O TOMOTETHUH 1
34 Konrtponsnas padora no teme "[lonodue 1
TPEYroJbHUKOB"
VYpaBHeHHE NPSAMOMN Ha TIOCKOCTH.
35 VYrioBoii Ko3h(HUIIUEHT ¥ CBOOOTHBIH 1
YJIeH, UX TEOMETPUICCKHUNA CMBICIT
YpaBHeHHE NIPSMOH Ha IUIOCKOCTH.
36 YrnoBoii kKo3hHUIUEHT U CBOOOTHBIN 1
YJIeH, UX TEOMETPUICCKHUIA CMBICIT
37 [MapannenbHOCTh U EPIEHANKYIIPHOCTh 1
IpSAMBIX (Yepe3 yrioBoi ko3pduumeHr)
38 YpaBHEHHE OKPYKHOCTH 1
39 Haxoxnenue nepeceyeHuil OKpy KHOCTEN 1
Y TIPSIMBIX B KOOpJIMHATAX
40 HaxoxneHue nepeceyeHuil OKpyKHOCTEN 1
U TIPSIMBIX B KOOpJAWHATAX
41 dopMyiia pacCTOSTHUS OT TOYKH JI0 TPSIMOM 1
42 [Tnomaae napamienorpamMma B 1

KOOpJMHATAX, MIOHSATUE 00




OpHCHTHpOBaHHOﬁ miomajiun

HpI/IMeHeHI/Ie MCTOAa KOOPAHWHAT B

43 MIPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPHUECKHX 3a7auax

44 KoHntponbHas padoTa o teme "MeTon
KoopauHat"

45 BexkTops! Ha III0CKOCTH
CrnosxeHue ¥ BBIYMTAHHUE BEKTOPOB —

46 MpaBujia TPEYroJbHUKA U
napasuiesnorpamma
CrnoxeHne ¥ BBIYNTaHUE BEKTOPOB —

47 IIpaBWJ1a TPEYTOJIbHUKA U
napasiesnorpaMmma

48 YMHOKEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CrnosxeHue ¥ BBIYUTAHHE BEKTOPOB,

50 YMHOKCHHE BEKTOpa Ha YUCIIO B
KOOpJMHATaxX
CrnoxeHue v BBIYUTaHNE BEKTOPOB,

o1 YMHO>KECHHE BEKTOPa Ha YUCIIO B
KOOpJMHATaxX

59 [IpumeHneHue BeKTOpOB B (hU3HKE, LICHTP
Macc

53 [Tonsitue o 6a3uce (Ha TIOCKOCTH).
PaznoxeHus BeKTOpoB 1o 6a3ucy

54 [Tonsitue o 6a3uce (Ha TIOCKOCTH).
Paznoxenus BeKTOpPOB 1o Oa3ucy

95 [Tonsitue o 6a3uce (Ha MIOCKOCTH).




Pa3noxeHus BEeKTOPOB 10 0azucy

CkansipHO€ MPOU3BEIEHNUE BEKTOPOB,

56 r€OMETPUYECKUI CMBICI U BBIPAKEHUE B
JIeKapTOBBIX KOOpJIUHATAX

57 JAucTpuOyTUBHOCTh CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHoe Mpou3BeICHUE U
IIPOELIMPOBaHUE

59 [IpumeHeHne cKangpHOro NPOU3BEACHUS
BEKTOPOB JUIsl HAX0XKJEHUsI JUIMH U YIJIOB

50 [IpuMeHeHne CKaIsipHOro MPOU3BENCHUS
BEKTOPOB I HAX0XKACHHS UIUH U YIJIOB

61 [IpumeHeHne cKansgpHOro NPOU3BEACHUS
BEKTOPOB Il HAX0XKAEHUsI JUIMH U YTJIOB

62 Pemenue reomeTpuueckux 3aaad ¢
MIOMOUIbIO CKAISIPHOTO IIPOU3BEICHUS

63 Pemienue reomerpuyeckux 3auad ¢
MOMOILBIO CKAJIIPHOT'O IIPOU3BEACHUS

64 KonTponbHas padora no teme "Bekropsr"”

65 [IpaBuibHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX JIEMEHTOB

66 [IpaBuiIbHBIE MHOTOYTOJIEHUKH,
BBIUMCJIEHUE UX DJIEMEHTOB

67 [IpaBuibHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX JIEMEHTOB

68 IIpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUMCJIEHUE UX DJIEMEHTOB

69 Yucno m ¥ IMHA OKPYKHOCTH




70 Ywucino m v 1jIMHa OKPYKHOCTH 1

71 JInvHa 1yru OKpY>KHOCTH 1

72 JUInHA AyTU OKPYXHOCTU 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomaap Kpyra u €ro 3JeMEeHTOB (CEKTOpa 1
U CETMEHTA)

76 [Tnomaas Kpyra U ero 3JeMeHTOB (CEKTOpa 1
1 CErMEHTA)

77 [Tnomaap Kpyra u €ro 3JeMEeHTOB (CEKTOpa 1
Y CErMEHTA)

78 Beruuciienue nepuMeTpoB M IUIOIIACH 1
¢buryp, BKJIIOYAIOIINUX 3JIEMEHTHI Kpyra

79 Beruuciienue nepuMeTpoB | III0MIA e 1
(buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra

80 Konrtponbhas no teme "Jlnuna 1
OKPY’KHOCTH M IUTOIA b Kpyra"

81 LlenTpanpHast CHMMETPHS 1

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1

83 [ToBopoTt 1

84 OceBast ciMMeTpHs 1

85 @urypsl, SI/IMMeTpI/I‘-IHbIe OTHOCHUTEIIFHO 1
HEKOTOPOi ocH

86 [TapannensHbII IEpeHOC 1

87 [loHsTHE ABUKEHUS U €r0 CBOMCTBA 1

88 PaBenctBo ¢uryp 1

89 IIposiBneHuss CUMMETpPUU B IPUPO/E, 1




KHUBOIIHUCH, CKYJIBIITYpE, APXUTEKTYpE

90

Komnosunun neuxeHuil (mpocreime
IIPUMEpHI)

91

IToBTropenue n o6o6mmenue. Permenue
3a/1a4, WUTFOCTPUPYIOIIMX CBSA3U MEKIY
pa3IMYHBIMU TEMAaMU Kypca

92

[ToBTropenue n o6o6mmenue. Perenne
3aj1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IUYHBIMH TEMaMH Kypca

93

[ToBTOpenue u 0600meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBSI3H MEKIY
pa3IM4YHBIMU TEMaMU Kypca

94

[ToBTOpenue u 0600meHue. Pemenne
3aJ1a4, WUTIOCTPUPYIOIINX CBA3H MEKITY
pa3TUYHBIME TEMaMHU Kypca

95

[ToBTropenue n o6o6mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEXKIY
Pa3IMYHBIMHE TEMaMH Kypca

96

[ToBTOpenue u o0o01eHue. Pemenue
3aj1a4, WITIOCTPUPYIOLIUX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

97

[ToBTOpenue n 0600meHne. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBS3H MEKIY
pa3TUYHBIMHU TEMaMHU Kypca

98

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IMYHBIMHE TEMaMH Kypca

99

[ToBTOpenue u 00o61eHue. Pemenue




3a/1a4, WUIIOCTPUPYIOILMX CBI3U MEKIY
pa3INYHBIMHU TEMaMU Kypca

[ToBropenue n o6o6mmenue. Permenne

100 3a/1a4, WUTIOCTPUPYIOIIMX CBSA3H MEXKIY 1
Pa3IMYHBIMHE TEMaMH Kypca
101 Hrorosas konTpoipHas pabora 1
[ToBTropenue n o6o6mmenue. Perenne
102 3a/1a4, WUTIOCTPUPYIOIIMX CBA3H MEKAY 1
pa3IMYHBIMHE TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






