PABOYAS ITPOI'PAMMA

yueOHoro kypca «I'eomerpus (yriay0JéHHbII YPOBEHD)»

T oOyyarommxcs 7 — 9 Ki1accoB



INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi kKak OAWMH W3 OCHOBHBIX PAa3/I€JIOB IIKOJbHOW MaTEeMaTHKH,
UMEIOIIUNA CBOEH 1EIbI0 00ECTIeUnTh M3yYeHUE CBOMCTB U pa3MepoB GUTYp, HX
OTHOUIEHUH ¥ B3aUMHOE  pACIOJIOKEHUE, ONUPAeTCsl Ha JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYaIOIIUNCS yUUTCS MPOBOJIUTH
JIOKA3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHYECKUE YMO3aKIIFOUEHHMsI, JOKA3bIBATh
UCTUHHBIE YTBEPXIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccykJieHus «OT MPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBaTh 00paTHBIE yTBepkaeHUs. (Ocoboe 3HAYeHHE OKa3aTelbHas
JIMHUSL UMEET JJI YIITyOIEHHOTO N3YUYEHUSI MAaTEMATHUKH.

[enpro U3yueHUs TEOMETPUU SIBIISETCA UCIOIb30BaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIIUXCS
B peanbHOM  xu3HM. OOywaromuiics JODKEH  HAyYHUTbCS — ONPENENsATh
reOMETPUUYECKYI0 (UTYpY, OIMUCHIBATh CIOBAMHU YEpPTEX WM PUCYHOK, HAUTH
IUIOIIAJIb  3E€MEJBHOIO0  y4YacTKa, pPACCUUTHIBATh  HEOOXOJUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabenst wiu TpeOyemble pa3Mmepbl rapaxka JJjisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIMUTENbHAS JIMHUSA B M3yYEHUU T€OMETPUHU.
[Ipu pemreHny 3a7ad MPaKTUYECKOTO XapakTepa OO0ydYaroIUKCS YYUTCS CTPOUTH
MaTeMaTU4eCKUEe MOJEIN peajbHbIX JKU3HEHHBIX CHUTYyalWil, MPOBOJUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTh MMOJYYEHHOTO pPE3yJibTaTa.

Oco0eHHOCTh Yy4eOHOTO Kypca YIriIyOJIEHHOTO W3YUYEHUsI TEOMETPUU COCTOUT
B TOM, 4YTO OOy4YaroIIrecs: He IPOCTO 3HAKOMSATCS C ONpPEACIEHHBIMU MOHATUSAMY, a
YBEPEHHO OBJIA/IeBAIOT UMH. CylIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOr0 Kypca
T€OMETPUH U3Yy4aloTcs Ha OoJiee TIIyOOKOM YPOBHE, a 00yUaromuecs npuoopeTaroT
yMEHUS, MOMOTAIOIINE MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeIMeTax, Mpexke Bcero pu3nke u nHpopMaTHke,
a TakXKe IMO0JIb30BAaThCA IMOJIYYEHHBIMU 3HAHMSMHU NPHU PELIEHUU MPAKTUYECKHX
3a/1ay.

CornacHo yueOHOMY IulaHy B 7-9 Kiaccax WH3yyaeTcs YIriIyOJEHHBIN
y4eOHbIi Kypc «I'eomMeTpus», KOTOPbIN BKIIOYAET CIIEIYIOIINE OCHOBHbBIE Pa3/eibl
conepxkanusi: «Hawana reomerpum», «TpeyroapHukn», «OKpPYKHOCTBY,
«YeTtpipéxyronbHukn», «I[logoduey, «nemMeHTsl TpuronomeTpumn», «llnomanm», a
Takxe «MeTtos koopAuHATY», «BekTops», «IIpeobpazoBanust IIIOCKOCTI.

Ha wuzyudenne yuebGHoOro kypca «l'eomerpusi» orBomutcs 306 dacos: B 7
kiacce — 102 gaca (3 gyaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hefleni0), B
9 knacce — 102 gaca (3 gaca B HeIeINIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Hauvana reomerpun

Hcropus BO3HUMKHOBEHHs W pa3BUTHS reoMerpud. HadanmbHble NOHATHSA
reomerpun. Touka, mpsmasi, OTpe3ok, Jyd. [loHsTue 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACIICHUN.

B3auMHOe pacnosiokeHue TOYeK Ha NpsMoM. M3MepeHue UIMHBI OTpe3Ka,
PACCTOSTHAE MEXKY TOUKAMH.

[Tomyrmmockocte u  yros. Buaesl yrios. H3MepeHue BeIWYHMH YIJIOB.
BeprukanbHsle U cMexHbIe yribl. [lapannenbHbie U NEPIEHAUKYISAPHBIE NIPSAMBIE.
Paccrositaue ot Touku 10 npsiMout. buccekrpuca yria.

Jlomanas. Buael momansix. J[inHa momanoi. MHoroyronsHuku. [lepumerp
MHOT'OYyroJIbHUKA. [IOHATHE O BBIMYKIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBuuHble TpeACTaBIEHUS O paBeHCTBE (UTYp, HX PaCIHOJIOKEHUH,
CUMMETPUH.

IIpocreiimue nocrpoenus. THCTpYMEHTHI U1l U3MEPEHUN U IIOCTPOCHUH.

TpeyrojabHuku

Buapl TpeyrosbHUKOB: OCTPOYTOJIBHBIE, IPSAMOYTOJBHBIE, TYIOYTOJBHBIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHME. MeauaHa, OucceKTpuca U BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii W BTOpPOW NpPU3HAKH pPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEJpEHHbIE TpPEYroJbHUKM M HUX cBoicTBa. IlpusHak
paBHOOEIPEHHOTO TPEYrojibHUKA. TpeTuil Npru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXIYy CTOPOHAMH M yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpEyroJabHUKa. HepaBeHCTBO O JIMHE JTOMaHOM.

Cummerpuunble  ¢Gurypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHUHU.
[IprMepbl CUMMETPHM B OKPYIKAIOLIEM MUPE.

IMapajnenbHbie npsiMbie. CyMMa yrii0B MHOTOYIOJIbHHKA

[TapannenbHOCTh IPAMBIX, HCTOPUYECKUE CBENCHUA O mocryinare EBkauaa u
o posu JloO6aueBCKOro B OTKPHITUU HEEBKIUIOBON reomerpuu. CBOICTBA U
NPU3HAKK NapaJuIeIbHbIX NpsAMbIX. CyMMa yIJIOB TpPEyrojbHUKa. BHENmHuE yrisl
TpeyrojibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOIOYI'OJIbHHKA M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOT'O MHOTOYTOJIbHUKA.

IIpsimoyro/abHbIe TPEYTrOJbHUKH

[Ipr3Haku paBeHCTBA NMPSAMOYTOJIBHBIX TPEYTONBHUKOB. llepnenaukynsp u
HakJIOHHas. CBOMCTBO MeAHaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyroyibHbIM TPEYroJbHUK € yIriioM B 30°.

OKpyxHOCTH



IIoHATHSA OKPYKHOCTHM M Kpyra. OJIEMEHTBI OKPYKHOCTM M Kpyra: LIEHTP,
panuyc, AMaMeTp, XopJa, UX CBOWCTBA. B3anMHOE pacmoyiokeHrne OKPYKHOCTU U
npsimoil. KacarenbHas M cekylias K OKpYXHOCTH. OKpY’KHOCTb, BIIMCAaHHAas B
yroiL. [Ipocreiimme nocTpoeHus ¢ MOMOIIBIO UPKYJIIA U JINHEHUKHU.

I'eomeTpuyecKkne MeCTa TOYEK

[ToHnaTtue o reoMeTpuyeckoM Mecte To4ek. [Ipumepsl reoMeTpuyecKux MECT
TOYEK HA INIOCKOCTH. bUCCEKTpHUCa yIiia U CEpEAMHHBIN NIEPIIEHNKYJIAP K OTPE3KY
KaK reoMeTpuueckue Mecta Touek. OnucaHHash OKPYXHOCTb TPEYIrOJbHUKA, €€
LEeHTp. MeToa reoMeTpuyecKuX MECT TOUEK IIPU PELICHUH T€OMETPUUECKUX 3a1ay.

IocTpoeHus ¢ NOMOIbIO HUPKYJISA M JJUHEHKH

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEUIINX MOCTPOEHUH, 3Tarlbl
3a/1a4M Ha IIOCTPOEHUS, PELIEHUE 3a7a4 HA IOCTPOEHNE LIUPKYJIEM U JINHENKOU.

8 KUIACC

YeThIpEéXyroJIbHUKH

[Tapannenorpamm, ero mnpu3HakKu U cBoilcTBa. [IpAMOyroiabHUK, pPoMoO,
KBaJIpaT, UX MNpU3HAaKu M cBoiicTBa. Tpameuusa. PaBHoOenpenHas Tpameuus, €€
cBoKcCTBa U npu3HaKku. [IpsmoyronbrHas tpanenusa. CpeaHss IMHUS TPAIICLHH.

Cpennsiss nuHUSA TPEYroJibHUKA. MeToJl yIBOCHHSI MEAHAHbl TPEYTOJIbHHKA.
Teopema o nepeceueHN MEAUaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPIUOHANBHBIX OTpe3kax. Teopema
BapunboHa 1151 IpOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITonoOue

[Tonobue TtpeyroabHUKOB, KodpdunueHT nomodus. IlpusHaku mnomobus
TpeyrojbHUKOB. IIprMeHeHHue 1Om00MS TpPH PELICHUH TEOMETPUUYECKUX U
IPAKTUYECKUX 3a]a4.

IInomann

[Tonsitue o mmomanu. CBoiicTBa TIIOMIANEH TE€OMETPUUYECKUX (Uryp.
[Ipocreiive ¢popMybl A MIIOIMIAANA TPEYTOJIbHUKA, apajuieliorpaMMa, poMoa u
tpanenuu. [nomanu nogo6HeIX ¢uryp. OTHOIIEHHE MJI0IIA ! TPEYTOJbHUKOB.

Teopema IIndaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa npu pereHun
MPaKTHYECKUX 3a/1a4.

JJIeMeHTbI TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI€HC MU KOTaHT€HC OCTpPOro yrja MNpSIMOYTOJIbHOIO
TpeyroibHUKa. Tpuronomerpuyeckue @yHkuuu yriaoB B 30°, 45° u 60°.
[IponopuyoHaJIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTr0JIbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnimcanHble ¥ LEHTpajbHBIE YIUIBI, YIOJl MEXKAY KacaTellbHOW M XOpIOM.
Yrael Mexay XopAaMHU W CEKyIIMMH. BIMCaHHBIE M ONKMCAaHHBIE OKPY>KHOCTH
TPEYroJIbHUKA W YEeThIPEXYroabHUKH. (CBOWCTBA YW NPU3HAKU BIIHUCAHHOIO
YETBIPEXYTOJIbHUKA. B3anMHOE pacnonoXeHue JByX OKpyxkHocTted. Kacanue
okpy>kHOCTel. OOIIue KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 KUIIACC

Peumienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° pmo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. ®opmynbl  npuBeneHud.  Pemenue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYcOB. PemieHune
IPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Pemenne 3a1ay reoMeETpPUYECKON ONITUKH.

Tpuronomerpuyeckue dopmynel Ui IUIOMAAM  TPEYTOJbHHKA,
napaienorpamma, pomoOa, Tpamnenuu. dopmyna [epona. dopmyna rmiomanu
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroJibHMKOB

Xopapl W 1OAOOHBIE TPEYroJbHUKA B  OKpPYXKHOCTH. Teopema o
IIPOU3BENCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacareabHOH. [IpuMeHeHHe Ipu peleHur reOMETPUYECKHUX
3ana4. Teopembl UeBbl 1 Menenas. [lonstue o romoreTumu.

MeTtoa KoOpaAMHAT

VYpaBHeHHE NPSMON Ha IJIOCKOCTH. YTIOBOW KOd(DPHUIMEHT U CBOOOIHBIM
YIEH, UX TIeOMETpUYecKHil cMmbica. [lapamuienbHOCTP M MEpPHEHIUKYISPHOCTD
IPSMBIX (depe3 YriaoBoi Ko PHUIueHr).

YpaBHEHUE OKPYKHOCTU. HaxoxkaeHue IepeceyeHuii OKpPYKHOCTEH U
OpsIMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 mpsimoil. Ilnmomans
napajuieJiorpaMMa B KOOpIHMHATax, MOHATHE 00 OPHUEHTUPOBAHHOW IIJIOLIA/IH.
[IpumeHeHne MeToja KOOPAWHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1a4ax.

BekTopsl

Bekropbl Ha miockocTu. ClOKE€HHWE W BBIUMTAHHE BEKTOPOB — IpaBHiIA
TPEYroJIbHUKA U NapajjiesiorpaMma. Y MHOXKEHHE BEKTopa Ha yucio. KoopauHatsl
BeKTOpa. CJI0KEHUE M BBIYMTAHHME BEKTOPOB, YMHOXXCHHE BEKTOpa Ha YHUCIO B
koopauHatax. [I[puMeHeHre BEKTOpOB B (PU3MKE, LIEHTP Macc.

[Tonsatue o Oasuce (Ha TIOCKOCTH). Pa3znokeHuss BEKTOpPOB Mo 0as3ucy.
CkansipHO€ TPOU3BEJECHUE BEKTOPOB, T€OMETPUUYECKUH CMBICI U BBIPAKEHHUE B
JeKapTOBbIX KoopauHaTax. JUCTpHOYyTHUBHOCTh CKAJISPHOIO IPOU3BEACHUS.
CkamsipHOe  npou3BeleHHME M InpoenupoBaHue. [IpuMeHEHHE CKaIApHOTO



NPOU3BEACHUS BEKTOPOB I HAXOXKICHHMS [JJIMH W yriaoB. Pemenue
F€OMETPUYECKHX 3a]1a4 C MMOMOILBIO CKAIIPHOTO MTPOU3BEICHUSI.

J1uHAa OKPYKHOCTH M IJIOIIAAb Kpyra

[IpaBunbHblE MHOrOyroJibHUKM. [lnuHa okpyxHoctH. ['pamycHas wu
paauaHHas Mepa yrjia, BBIUMCIECHHE JIMH AYr OKpyxkHocteil. Ilnmomane kpyra,
ceKkTopa, cermeHTa. Mictopuueckue cBeicHUsI 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U
IJIOIIAIA KPYTa.

JIBHKEHHUSA TIOCKOCTH

Hentpanbaas cummetpus. LleHTpanbHO-cuMMeTpudHbie (Gurypsl. [TIoBopoT.
OceBast cummeTpusi. @Urypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapayenbHblil IEPEHOC.

[lonsiTue nBwXeHWss U ero cBoiicTBa. PaBeHcTtBo ¢uryp. IlposiBnenus
CHMMETPUH B IMPUPOAE, KUBOIUCH, CKYJIBITYype, apxurekrype. Kommoszuuuu
NBYKEHUH (TipocTeiiune npuMepsl). [I[puMeHeHne B reoMeTpUuecKuX 3a1auax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMDBbI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yabTAaThl OCBOCHUS NPOrpaMMbl IO MAaTeMaTHKe
XapaKTEPU3YIOTCS B YaCTH:

1) mIaTpMOTHYECKOr0 BOCIIMTAHUA:

IPOSIBJIECHWEM MHTEpeca K TMPOLUIOMY M HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTEMaTUKOB U POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHXKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATM3aLUU €TI0
npaB, IMpPEJICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJIECHUH, MPOLEAYp TPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0OCYXACHUIO 3TUUECKUX TPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUM HayKH, OCO3HAHHEM Ba)XKHOCTU
MOPAJIbHO-3TUYECKHUX TPUHIUIIOB B ACSITEIIBHOCTU YUYEHOTO;

3) TPyAOBOr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpCEIICHUH IPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHMs Ha MPOTSKEHUH BCEW KHU3HU NJS YCHEHIHON MpodecCHOHaIbHON
JESITEeIbHOCTU M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BbIOOpPOM U
NOCTPOEHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA:

CIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETHUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyXIEeHUM, YMEHHIO BHJIETh
MaTEMaTUYECKHAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOIO MMO3HAHMSL:

OpUEHTalMed B JIE€ATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IPEICTAaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOM HayKd Kak c@epbl 4YeroBeuYeCKON
NEeSATENbHOCTH, ATANOB €€ Pa3BUTUS W 3HAUYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEeMaTHYECKOW KyJIbTYpPOHl KaK CpelICTBOM
NO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEOBATEIBCKOMN IESTEIbHOCTH;

6) ¢usmueckoro BocnutaHus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAIBLHOIO 0/1aroNOyYHUs:



TOTOBHOCTBIO IIPUMEHATH MaTEMaTUYECKUE 3HAHHUS B HHTEpPECax CBOETO
3I0pOBbsl, BEACHMS  3740pOBOro  oOpa3a JKM3HM  (3JOpOBOE  IHTAHHE,
cOamaHCHUPOBAHHBIA PEKUM 3aHATUH M OTIBIXa, peryisipHas ¢uznyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIpyroro 4eJI0BeKa;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS:

OpHMEHTalMEN HA NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS PELICHUs 3a7a4
B 00JacTH COXPAHHOCTH OKpPY’KAaIOLIeH cpeabl, IMIaHUPOBAHUS TMOCTYNKOB U
OLICHKM MX BO3MOXHBIX IOCJIEICTBUH Ul OKPYKAIOLIEH Cpeibl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U IyTel UX PELCHUs;

8) ajanTanum K U3MEHAKIIMMCH YCJIOBHAM COLHMAJIBLHOW U NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSAX HEOINPEHACIEHHOCTH, ITOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHUX JIOJe, MpuoOpeTraTh B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMN U3 OIBITA IPYTHX;

HEOOXOAMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, (HOPMYIHPOBATH UICH,
HOHATHUSA, TUNIOTE3bl 00 0OBEKTAX U SABJICHUSAX, B TOM UYHUCJIE paHEe HEU3BECTHBIX,
OCO3HAaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPHHHMATb
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
OpUHUMaeMble pElIeHUus U AeUCTBUSA, (POPMYyIHUPOBATH U OLIEHUBATh PHUCKU U
HOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbpTare ocBoeHUs mporpaMMbl 10 MaTEMaTHKE Ha YPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOydvarorierocs OyayT chopMHpOBaHEI MeTANpPeAMeTHbIe
pe3yJabTaThl, XapaKTepu3yroumecs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATENbHBIMU  JIEHCTBUSMH,  YHHMBEPCAJIbHBIMU  KOMMYHHMKATHBHBIMU
JEHCTBUSAMH U YHUBEPCATBHBIMH PETYJIATUBHBIMU JECHCTBUSIMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA
ba3oBble Jiornueckue JeMCTBHUA:

BBIABJISITH U XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHX
00OBEKTOB, TIOHATHH, OTHOIICHWW MEXAYy TOHITHIMH, (POpMyIHpPOBATH
OTIpeICJICHHS TIOHATUH, YCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(BUKAIINH,
OCHOBAHUSI JJ1s1 000OIICHHS U CPAaBHEHMS, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opmMylupoBaTh U  NPeoOpa3OBBIBaTh  CYXKACHHUS:
yTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHIUYHBIC, YaACTHBIE U O0IINE, YCIOBHBIC;

BBISIBJISITH MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MpeIjiaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN M MPOTUBOPEUHIA;

JeNaTh BBIBOJABI C WCIOJIB30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIOUEHUH 0 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPXKIACHHUM (IpsIMblEe M OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTUYECKHUX
(dakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEDHI,
NPUMEHSITh METOJ] MaTeMaTH4YeCKOHW WHIYKIIMA, OOOCHOBBIBATH COOCTBECHHBIC
paccyXIeHus;

BBIOWpATh CMOco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHHUs, BbIOMpaTh HauOoyiee MOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUER).
ba3oBble ucciaenoBarebCKue AeHCTBHUS:

UCTIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT TIO3HAHMS,
dbopMynMpoBaTh  BOMPOCH,,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpoOiieMy,
CaMOCTOATENIbHO YCTAaHABIUBaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TTO3UIINIO, MHCHHE;

OPOBOAUTH IO CAMOCTOSITETFHO COCTABICHHOMY IIIaHY SKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTU4YecKOoro OOBEeKTa,
3aBHUCHUMOCTEHN 00BbEKTOB MEXK1y COOOM;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, WCCIEAOBAaHWSA, OKCIEPUMEHTa, OLIEHWBATh
JOCTOBEPHOCTb MOTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOIO0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISAITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH HWHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX ISl pEIIeHUS 3a/1a4H;

BBIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh U HWHTEPIPETUPOBATH
uHGOPMAIINIO Pa3IMYHBIX BUIOB U (POPM IPEICTaBIICHNUS,

BbIOMpaTh (opmy mpenactaBieHuss UHGOPMAIMM W WILIIOCTPUPOBATH
peraeMbIe 3a/1a4u CXeMaMH, TharpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASIMY;

OIICHUBATh HAJA&KHOCTh MH(POPMAIUU MO KPUTEPHUSIM, MPEATOKECHHBIM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂl:.le I[eﬁCTBHﬂ:



BOCTIPUHUMATH U (DOPMYITHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMU U
HESIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaTh MOSCHEHHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHUPOBATh TOJyYCHHBIN PE3yJIbTaT;

B X0/1¢ 00CYXXJIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOUW TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOWCK
pEIICHMS, COIMOCTABJIATh CBOM CYXKICHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

NPEICTABISATh Pe3yIbTaThl PEIICHUS 3a/1a4dM, SKCIICPUMEHTA, UCCIICIOBAHMUS,
IPOCKTa, CaMOCTOSATEILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
IIPE3eHTAIMN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThl TpU peHICHUHM Y4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh IIeNb
COBMECTHOM JEeATEIBHOCTH, IUTAHMPOBATh OPTraHU3allMI0 COBMECTHOH paloTHI,
pacmpenensats BUAbl paldoT, JAOrOBapUBaThCS, 0OCYXKIaTh MPOIECC W pe3yibTar
paboThI, 00001aTh MHEHUS HECKOJBKUX JIIOJICH;

y4acTBOBaTh B TPyNNoOBBIX ¢opmax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIC INTYpMbI» ¥ WHBIC); BBIIOJIHATH CBOK YacTb pPabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH UWICHAMH KOMAaHIbI, OIICHUBATH
Ka4yecTBO pe3yibTaTa M KayeCTBO CBOETO BKJIaJa B OOIMMU pe3ynbTarT Io
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHSI.

PeryisiTuBHBIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH TMPOOJIEMBI ISl PEIICHHS] B JKM3HEHHBIX M y4E€OHBIX CHUTYaIUX,
OpPUEHTHUPOBATHCS B PA3IMYHBIX MOJX0JaX MPUHATHUS pelieHU (MHIUBUYaIbHOE,
IPYIIIOBOE);

CaMOCTOATENIbHO COCTABJIATh IUIAH, aJTOPUTM pEUIeHUs 3ajadd (Wi €ero
94acTh), BBIOMpATh CHOCOO pemIeHHus ¢ YYETOM HWMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATH BapHAHTHI
pelieHuit ¢ ydéTomM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yJibTara
perIeHus: MaTEMaTUIECKOM 3a7]a4ur, CAMOMOTHUBAIIUU U PeIICKCUN;

NPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE pPE3yJIbTaTa IEITEIBHOCTU ITOCTABICHHOW LEIU U
YCIIOBUSIM, OOBACHSTH MPUYHUHBI TOCTHKEHUS UM HETOCTHXKEHUS LI€TU, HaXOIUTh
OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXKaTb 3MOLUHU MPHU H3yUYEHUU MaTEMaTHUYECKUX OOBEKTOB U (PAKTOB,
J1aBaTh SMOLIMOHAJIbHYIO OLICHKY PELICHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATBI

K kxoHIry 00yuenus B 7 kjacce 00ydaromuiics NOTYUUT CIAEAYIOIINE MPEAMETHBIE
pPE3YIBTATHI:

Pacnio3naBaTh U3y4€HHbIE TE€OMETpUYECKHE (UTYpPBI, OINPEAETsATh UX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb TreOMEeTpUyYecKre (QUrypbl, BBIMOIHATH
YEPTEKU MO YCIOBUIO 3adaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEIUYHUHBI.
Pemrars 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jlenatp NPUKUAKY M OLICHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH IPEIMETOB B
peasibHOM KU3HHU, pa3MepoB MPUPOIHBIX O00BEKTOB. PasnmuuaTh pa3mepsl 3TUX
00BEKTOB IO MOPSAJIKY BEJIMYUHBI.

CTpouTh 4yepTekKU K F€OMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd NpPU3HAKAMM PABEHCTBA TPEYTOJBHHUKOB, HCIOJIb30BAThH
IpU3HAKU ¥ CBOMCTBA pPaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEILICHUH 3a7a4.

[IpoBOoaAUTE JTOTMYECKUE PACCYKICHUS C MCIIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA MNPSIMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOWMCTBOM  MEIWAHbl, MPOBEAEHHOM K  TUIOTEHY3€  IPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3a/1a4.

Onpenensary napamieabHOCTh IPSIMBIX C TTIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMU cekymasa. OnpenensaTe napaiebHOCTh MPSAMBIX C MOMOLIBIO PABEHCTBA
PACCTOSHHUM OT TOYEK OJHOM MPSAMOM O TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KIeT9aTon Oymare.

[IpoBOANTH BBIUKCIEHUSI M HAXOAUTh YHUCIOBbIE UM OYKBEHHBIE 3HAYCHMSI
YIJIOB B TEOMETPUYECKUMX 3aJayax C MHCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
NIEPECEYEHNN JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckne
3a/1a4M HA HAXOXKJEHUE YIJIOB.

Brnanets monsituem reomerpuueckoro mecta Touek (I'MT). Omnpenensite
OHMCCEKTPUCY yIJla U CEPEIUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK reOMETPUUECKHe
MmecTa Touek. [lonb3oBaThcs nouaTuem reomerpuieckoro Mecra touek (I'MT) npu
JIOKa3aTEIbCTBE T€OMETPUYECKUX YTBEP/KICHUN U IPU PEILIECHNUHN 3a1a4.



DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTA M Kpyra, XOpAbl U AUaMETpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh JOKA3bIBATh U IPUMEHSTH
3TH CBOMCTBA IPU PEIICHUU 3a7a4.

Brnamers MmoHATHEM ONMHWCAHHOM OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh
HaxoJuTh €€ meHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA TEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC
MEPIEHAUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagere nonsATHEM KacaTenbHOW K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPHEHINKYJISIPHOCTH KACATEJIbHOW U PajJnyca, IMPOBEAEHHOTO K TOYKE KACAHMSI.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KacaTEIIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX M3
OZHOU TOYKH, U TIPUMEHSATH 3TO B PEIIEHUU TEOMETPUUECKUX 3a/1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
ITOHUMATh UX MTPAKTUYECKUH CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHECHKU.

K xonmy oOydennss B 8 KJjacce oOyd4arouuiics TMOJMYYUT CICAYIOIINE
PEeIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX OJIEMEHTHI,
MOJIb30BAThCSl MX CBOMCTBAMM MPH PEIICHUU T€OMETPUYECKHX 3ajad. Pa3nmuath
pU3HAKW U CBOMCTBA MapajuiejiorpaMmma, pomOa U MpsSMOYTOJIbHUKA, JTOKa3bIBATh
UX U YBEPEHHO MPUMEHSTH NMPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

Hcnonb3oBaTh CBOIMCTBA TOUKM MEpeceUEHUs MeAaH TPEYroibHUKA (LIEHTpa
Macc) B pelieHnuH 3aad.

Brnagers moHsTHEM cpenHEN JTUHUHM TPEYTOJbHUKA U TPANeUuu, MPUMEHSThH
UX CBOWCTBAa MpU pEHICHHH TEeOMETPUYECKHX 3adad. lcmonb3oBaTh Teopemy
dasieca u TeopemMy 0 MPONOPLUUOHATBHBIX OTPE3KaX, MPUMEHSTh UX JUIsSl PEIICHUS
NPaKTHYECKUX 3a/1a4.

Pacnio3naBaTh IEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HUCHOIB30BaTh UX
CBOWCTBA MPU PEIICHUN 3a]1a4.

Brnanerp moHATHSIMHU TMOJ00MS TPEYTOJBHHUKOB, KO3 (dHUIIMEHTA IMOI00uS,
COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX TPEYTONIbHUKOB. IMETh MpeicTaBiIeHHE O
npeoOpa3zoBaHuu MoAoOUs U O MOAOOHBIX (purypax. [lonb3oBaThCs NMpU3HAKAMU
no00usl TPEyroJbHUKOB MPU PEHICHHH T€OMETPUYECKUX 3anad. J(okasbBaTh U
PUMEHSITH OTHOIICHHSI TTPOTIOPIIMOHATIEHOCTH B TIPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumeHnsaTh nogoOue B MPaKTUYECKUX 3aadax.

BeiBomuTh ¥ WCMoNb30BaTh MpocTedmme  (GopMysbl  JUIS  TUIOMIAIH
TPEyroibHHKA, MapaiieorpaMMa, poMOa U Tpanenuu. Beraucnare (pa3nuyHbIMU
crnocobaMu) IUIOMAAb TPEYroJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (Uryp



(monb3ysich, TJ€ HEOOXOAWMO, KaJIbKYJISTOPOM). 3HaThb OTHOLIEHHME IUIOIIAJEH
NoJ00HBIX (PUTYp M MPUMEHATh NpU pelieHuu 3aaad. [IpuMeHATh noJlydeHHbIE
YMEHHSI B IPAKTUYECKUX 3a/1a4ax.

[Tonp3oBaThess Teopemoit [ludaropa st pemieHuss TEOMETPUUECKHX U
IpakTUYecKux 3axad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSTEIIbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JTUHBI.

Brnaners mnoHATHEM BIMCAaHHOTO M UEHTPAJIBHOIO YIia, yIjla MEXKIy
KACcaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPY>KHOCTH TPEYIOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA IIPYU PELICHNH 3a/1a4.

IIpuMeHATh MONy4YEHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MaTEeMaTHYECKUE
MOJENH ISl 3a/1a4 PEAJIbHOW KM3HH U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHUEM IMOAOOUS WU TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KIBKYJIATOPOM).

K xon1y o0yuenust B 9 kyacce oOy4aromuiics MOTyduT CIAEAYIOIKE MPEIMETHBIC
pe3yabTaThl:

3HaTh TPUTOHOMETpUUYECKUE (QYHKIUHU OCTPHIX YIJIOB, YMETh HaXOAUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI MPAMOYTOJIBLHOTO TPEYTroJbHUKA («pelleHne
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIbIO KAJIbKYJISATOPA) JTHHBI
Y YTJIbI JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaTbesa popmynamMu NpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM Il HAXOXKJIECHHSI COOTHOLICHWM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Jloka3biBaTh TEOPEMY CHUHYCOB U TE€OPEMY KOCHHYCOB, NMPUMEHATHh UX JIs
HAXOXIEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJbHUKOBY),
OpPU PEIIEHUU TIEOMETPUYECKHX 3anad. [IpuMeHsATh MOIydYeHHbIE 3HAaHUA MNpU
pELIEHNH MPAaKTUYECKUX 3a]ay.

[IpuMeHsATh TPUTOHOMETPHIO B 3aJja4aX HA HAXOXKICHHUE IO, BBIBOJUTh
U BIJIAJIETh TPUTOHOMETPUYECKUMHU (PopMylamMHu JUIsl IUIOIIAAU TPEYrOJIbHUKA,
napasuiesiorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U IPUMEHSTh popMmyiy ['epoHa u
(dopMyITy JUIs TTOIIAAH BBITYKJIOTO YEThIPEXYTOJIBHUKA.

NmeTtpr mpencrTaBiieHHME O TOMOTETHMH, TMPUMEHATH B IPAKTHUYECKUX
CUTYaIHsIX.

Hcnonp3oBate Teopembl UeBsl 1 MeHenast Ipyu pelIeHny 3a1a4.

Hcnonbs3oBaTh TEOpEMBbl O BIMCAHHBIX YIVIAX, YIVIAX MEXIy XOpJAaMu
(CeKylMMH) U yriie MEXAY KacaTeIbHON U XOPJIOM MPU PEIIEHUU T€OMETPUUECKUX
3anay. Jloka3plBaTh M MPUMEHSATH TEOPEMbI O MPOU3BEIECHUU OTPE3KOB XOpA, O
POU3BEJECHUU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.



Brnagets moHsTHEM KOOpAMHAT HA IJIOCKOCTH, padoTaTh C ypaBHEHUEM
npsMOM Ha IUIOCKOCTU. BrnaaeTh NOHATUSIMHU YyrioBoro koddduiimeHta u
CBOOOJHOTO 4YJIEHA, MOHWMATh WX TEOMETPUYECKUA CMBICT U CBSI3b YIJIOBOTO
kodddunrieHTa ¢ Bo3pacTaHHEM M YObIBAHHWEM JIMHEHHOW (QYHKIIUU. YMETh
pemarb METOJOM KOOpPAMHAT 3a/ladyd, CBS3aHHbIE C MapaIETbHOCTBIO H
NEePHEHIUKYJISIPHOCTbIO TMPSAMBIX, MEPECEUCHUEM IMPSMBIX, HAXOXKJICHHEM TOYEK
NIEPECEUCHHUS.

BriBomuTh M BIAAeTh ypaBHEHUEM OKpYKHOCTH. Mcmosib30BaTb MeETO
KOOPAMHAT Il HAXOXIECHUS IMEPECEUCHUM OKPYKHOCTEW M NpsAMbIX. Braners
dbopMynamMu paccTossHUS OT TOYKH JO MPSMOM, IUIOMIAAM MapajuiesiorpaMMa B
KOOpJAWHATaX, UMETh MOHATHE 00 OpHeHTHUpOBaHHOW TuIomanu. Ilomp3oBaThes
METOJIOM  KOOpJAMHAT Ha IUIOCKOCTH, NPUMEHATh €ro TMpu  pelIeHUuU
FEOMETPUYECKUX M MPAKTUYECKUX 3ajad. [IpuMeHsTh MeToJ KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3aa4ax.

Brnanetes moHsiTueM BeKTOpa. YMETh CKJIa/JblBaTh M BBIUUTATH BEKTOPHI,
YMHOXaTh Ha YWCIIO, BIAJETh MpaBUIaMU TPEYTOJbHHUKA U MapajijieiaorpaMma.
Brnaners mpakTUYECKUMU HHTEPHPETALUSIMU BEKTOPOB. YBEPEHHO IMOJIb30BATHCA
KOOpAMHATaMU BeKTopa. BiaaeTb CI0XKEHMEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpPa Ha YUCJIO B KOOPJIUHATAX.

Wmets npencraBiaeHue o 0aszuce (Ha MIOCKOCTH). PackiagbpiBaTh BEKTOPHI IO
O0asucy. PacknagpiBaTh BEKTOPhl CHJII € TOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOWICHUI. [IpUMEHSTh TMOJydYeHHbIE 3HAHHUS B
MPOCTEUIUX (PU3NYECKHUX 3a/1auax.

Brnagets moHsATHEM CKaJsSpHOTO TMPOU3BENCHUSI BEKTOPOB, MOHUMATh €ro
FEOMETPUYECKUM CMBICII U YBEPEHHO I0Jb30BAaThCA €r0 BBIPAKEHUEM B
JIEKapTOBBIX KOOpAWHATaX. 3HATh TUCTPHUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBfA3b C MpoeurupoBaHreM. [[pUMEHSTh CKalsIpHOE MPOU3BE/IEHHE BEKTOPOB
JUISl HAXOXKJEHUSl IJIMH U YTrioB. PemaTe reomMeTpuyeckue 3ajladyd ¢ MOMOIUIBIO
CKaJISIPHOTO TIpou3BeicHUs. VICnoyib30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpanyeckux u GU3NYECKUX 3a7adax.

Brnanerh MOHSATUSIMH MPAaBUILHOTO MHOTIOYTOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHOW MEpPHhI yIJia, BBIYUCIATh IUIOMIA/Ib Kpyra U
ero yacted. [lonumarp cmbicn uucna m. [IpuMeHATH MoOJydeHHBIE YMEHHS TPHU
pelIeHnH MPAKTUYECKUX 3ajad. 3HaTh HUCTOPUYECKHUE CBEJCHUS 00 HM3MEpPEHUU
JUTMHBI OKPY>KHOCTH U TLIOIIAAH KpyTa.

Nmets mnpencraBieHue o nOpeoOpa30oBaHUM IUIOCKOCTH, O JIBHXKCHUSIX.
Haxonute ocu, HEHTpbl CUMMETpUU (QUryp, IEHTPbl IOBOPOTA, HAXOJIUTH
KOMITO3UIIMM TPOCTeHuX mnpeoOpazoBanuil. [IpuMeHATh NBMXKEHHS IUIOCKOCTHU
P PEIICHUU TEOMETPUUECKUX 3a]1ay.



[IpuMeHATh MONyYCHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEITH VIS 3a/1a4 PeabHOU JKM3HU U MPOBOJANTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHUEM TOJO00MS W TPUTOHOMETPUYECKUX (YHKIMHA (MTONB3YSCh, T
HE00XO0IMMO, KAJIBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrponnse | MpaxTmueckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Hauana reomerpuu. IIpocreitmme
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
N3mepenne reoMeTpuuecKux BEJIMUYUH
2 TpeyronbHuKN 19 1
3 [TapannensHocTs. CymMmMa yrioB 15 1
MHOTOYTOJIbHUKA
4 [IpsimoyrobHBIE TPEYTOJIBHUKH 7
5 ['eomeTpuyeckue HepaBeHCTBA 1
Oxpy>kHOCTb. ['eomMeTpruyeckue mecta
6 Touek. [locTpoeHus: ¢ moOMOIIbIO TUPKYJIS 18 1
U JTUHENKH
. HOBTOPGHI/IG, 00001IeHne, CHCTEMAaTH3aIIHS 10 1
3HaHUH’
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




8 KUIACC

KosmuecTBo yacos DJIeKTPOHHbIE

No 11/in HauMeHoBaHue pa3iesioB U TeM Korrpomsmeie | Mpakriseckue (uugposbIe)

NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE

padoThI padoThbI pecypes:

YeThIpEXyroIbHUKI 22 1

[ToxoGue 16 1

ITmomrane 16 1

Teopema [Tudaropa u Hauana 18 1

TPUTOHOMETPHUHU

VYTIBl U 4eThIPEXYTOIBHUKHY, CBSI3aHHBIC C 20 |

OKPYHOCTBIO

HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3ALIU 10 |

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/in HaunmeHoBaHMe pa3/je/ioB U TeM Kowrponsmse | Tpaxriseckie (uugposbIe)
NPOrpamMMsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
1 Pemienue TpeyroabHUKOB 22 1
2 ITonobue TpeyroapHUKOB 12 1
3 Meton KoopauHaT 10 1
4 Bexkrops! 20 1
5 JlmuHa OKpyHOCTH Y IUIONIAJb Kpyra 16 1
6 JIBM>KEHUS TNTIOCKOCTH 10
7 [ToBTOpEHME, 0606H_[6HI:IG, 12 |
cCUCTEeMaTHu3als 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







ITOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

KonTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

I/ICTOpI/IH BO3HUKHOBCHHA U PA3BUTUSA
reoMCTpun

Hauanbnsie nonstus reomerpun. Touka,
npsiMasi, OTPE30K, JIyd

Hauanbnble nouatus reomerpun. Touka,
npsimasi, OTpPE30K, JIy4

[TonsiTue 06 akcuome, Teopeme,
JIOKa3aTeNIbCTBE, ONPEICIICHUH, CBOHCTBE,
MIPU3HAKE

B3aumHoe pacnonoxeHue Touek Ha
npsaMmoii. I3mepenue JinHbl 0Tpe3Ka,
paccTosiHue MEXy TOUKaMH

B3aumHOe pacnonoxeHue To4eK Ha
npsaMoi. M3MepeHne JUIMHBI OTpe3Ka,
paccTosiHuEe MEXAY TOUKaMU

B3anMHOe pacnonokeHue TOYEeK Ha
npsMoi. MI3MepeHue JUIMHBI OTpe3Ka,
paccTosiHue MeXxay TOYKaMu

[TonymiockocTs u yroiu. Buasl yrios.
N3mepenue BeNUYnH yriioB

[TonymockocTs U yrois. Bunasl yrios.




HSMepeHI/Ie BCJIMYHH YTJIOB

10

[TonymiockocTs u yroi. Buasl yrios.
N3mepenue Benu4YnH yrioB

11

BeprukanbHble 1 CMEKHBIE YIUIBL.
[TapamienpHble U EPIICHINKYIISIPHBIE
IpsIMbIE

12

BeprukanbHble U CMEKHBIE YIUIBL.
[TapamienpHble U EPIICHIUKYIISIPHBIC
IIpsIMBIE

13

BeprukanbHble U CMEKHBIC YIUIBL.
[TapamienpHbIe U EPIIEHIUKYIISIPHBIE
IIpsIMBIE

14

BepTI/IKaHBHHe 1 CMCIKHBIC YTJIBI.
HapannenLHLIe " NCPHCHAUKYJISAPHBIC
IpsAMBIC

15

BeprtukanbpHbie 1 CMEKHBIC YTIIBL.
[TapannenbHble U NEPIEHIUKYISIPHBIE
psiMble

16

buccekrpuca yria

17

buccektpuca yrmna

18

buccekrpuca yria

19

Jlomanas. Buasl nomaHbIX. JInuHa
JIOMaHoOu

20

Jlomanas. Buapr momanbix. JnuHna
JIOMaHO1

21

Muoroyronsnuku. [Iepumerp
MHOIOyrojpHUKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX




22

MmuoroyronsHuku. [lepumerp
MHOIOyrojpHuKa. [[oHATHE O BBIMTYKIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

23

Mmuoroyronsuuku. [lepumerp
MHOIOyrojpHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

24

Muoroyronsauku. [lepumerp
MHOTOYTroJibHUKA. [IoHATHE O BBIMYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

25

Muoroyronsauku. [Tepumerp
MHOToyrojpHuka. [IoHATHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

26

HNHCTpYyMEHTHI 11 U3MEPEHUH U
ITOCTPOCHHM

27

HNHCcTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOCHUM

28

Kontponbnas padota mo teme "Hauana
reometrpuu. [Ipocreiimue
reoMeTpuyeckue GUrypsl U UX CBOICTBA.
W3mepenue reometpudeckux guryp"

29

Menunana, OucCeKTpHca 1 BbICOTa
TPEyToJIbHUKA

30

Menunana, GuccekTpuca 1 BbICOTa
TPEyroJabHUKA

31

PaBeHcTBO TPCYIrOJIbHHKOB

32

[IepBblil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTOJIbHUKOB

33

IIepBblil 1 BTOPOY IIPU3HAKYU PABEHCTBA




TPEYTrOJbHUKOB

[TepBrIii 1 BTOPOM MpU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [IepBblil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTOJIbHUKOB

36 IIepBblil 1 BTOPOY IPU3HAKYU PABEHCTBA
TPEYTroJIbHUKOB

17 PaBHOGE1peHHBIE TPEYTOJBHUKHU U UX
CBOMCTBA

13 PaBHOOE1peHHBIE TPEYTOJIBHUKH U UX
CBOMCTBA

39 PaBHOOE/1peHHBIE TPEYTOJBHUKHU U UX
CBOMCTBA

40 [TpusHak paBHOOEIPEHHOTO
TPEYrOJIbHUKA

41 [Ipu3Hak paBHOOEAPEHHOTO
TPEYTOJIbHUKA

47 Tperunii npu3HaK paBeHCTBA
TPEYIrOJIbHUKOB

43 TpeTuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperwnii npru3HaK paBeHCTBA
TPEYTOJIbHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

45 [Ipumepbl CHMMETPHUH B OKPYIKaOLIEM
MUpe

46 Durypsl ¢ 0CEBOM CUMMETPHUEH.




[TpuMepbl cHMMETPUH B OKPYKAIOIIEM
MUpe

KonrponbHas pabora no teme

47 "TpeyroapHuku" !

48 [TapamiensHOCTE IPSIMBIX 1

49 CBolicTBa M NPU3HAKU NApaJIJIEIbHbIX 1
MPSIMBIX

50 CBoiicTBa M IPU3HAKY NApAIUIETbHBIX |
IPSIMBIX

51 CBolicTBa M PU3HAKU MapalIeIbHbIX |
MIPSIMBIX

5) CBolicTBa ¥ IPU3HAKK NapaJlIeIbHbIX 1
MPSIMBIX

53 CBoiicTBa M MPU3HAKU MAPATIIETBHBIX ]
HPSIMBIX

54 CBoiicTBa ¥ NPU3HAKU MapalIeIbHbIX 1
MIPSIMBIX

55 CymMa yriioB TpeyrojlbHUKa 1

56 CyMMa yrioB TpeyroJIbHUKA 1

57 Bremnue yribl TpeyrojbHUKa 1

58 Bremnue yribl TpeyrojibHHAKa 1
CyMmMa BHYTpPEHHHX YIJIOB

59 MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX 1
YIJIOB BBIITYKJIOIO MHOTOYT'OJIbHUKA
CyMmMa BHYTPEHHHX YIJIOB

60 MHOI'OYTOJIbHUKA U CYMMa BHEIIIHUX 1

YTJIOB BBIITYKJIOI'O MHOT'OYT'OJIbHUKA




CymMa BHYTPEHHHX YIJIOB

61 MHOT'OYTOJIbHUKA ¥ CYMMa BHEIITHHX
y y
TJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA
y y y
Konrponbnas padora no teme
62 "[TapannensHocTb. CyMMa yIiioB
MHOIOYroJibHUKa"
63 [Ipu3Haku paBeHCTBA MPAMOYTOIBHBIX
TPEYTrOJIbHUKOB
64 [Ipu3Haky paBeHCTBA MPAMOYTOJIbHBIX
TPEYroJIbHUKOB
65 [lepnenaukysip 1 HaKJIOHHAs
CBOMCTBO MeMaHbl NPSIMOYTOJIBLHOTO
66 TpeyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€
CBOICTBO MeIMaHbl MPSIMOYTOJIBHOIO
67 TpeyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3E
63 [IpsAMOYTO/IBHBIN TPEYTONBHUK C YTIIOM B
30 rpaxycoB
69 [IpsAMOYTOBHBIN TPEYTONBHUK C YTIIOM B
30 rpaxycoB
70 CooTHoOIIEHUSI MEX/ly CTOPOHAMU U
yIJlaMU TPEyroJIbHUKa
71 CooTHoIIEHUSI MEXly CTOPOHAMU U
yriamH TPeyrojbHUKa
7 HepaBeHcTBO TpeyrosibHUKa.
HepasencTBo 0 nimuHe nomaHon
73 HepaBeHcTBO MeX 1y EPIIEHIUKYIIIPOM




U HaKJIOHHOM. PaccTosgHME OT TOYKH J10
IpsAMON

KonrtponbHas pabora no rTemam

74 "[IpsiMmOyrosbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpy>KHOCTb, XOp/Ibl U TUAMETPBI, UX
CBOMCTBa

76 OKpY’>KHOCTb, XOP/Ibl U TUAMETPBI, UX
CBOMCTBA
B3aumHoe pacnonoxenue OKpyKHOCTH U

77 npsimoid. KacatenbHas u cexyas K
OKpPYXHOCTH
B3auMHoe pacrionoxeHne OKpy>KHOCTH U

78 npsimoil. KacarenbHas u cexkyuas K
OKPYKHOCTH
B3anMHOe pacnionoxeHne OKpyKHOCTH U

79 npsamoii. KacarenbHast u cexymias K
OKPY’KHOCTH

80 OKpy»XHOCTb, BIMCAaHHAS B yTOJI

81 OKpY’>XKHOCTb, BIIUCAHHAS B YTOJ
[TonsiTHE O TEOMETPUYECKOM MECTE

82 To4ekK. [Ipumepsl reoMeTpuyecKnx MecT
TOYEK Ha MJIOCKOCTH
IlonsATHE O rEOMETPUYECKOM MECTE

83 Touek. [Ipumeprl reoMeTpUUEeCcKUX MECT
TOYEK Ha MJIOCKOCTH

24 OnucanHast OKPY’KHOCTb TPEYTrOJIbHUKA,

€€ LEHTp




85

OrnucaHHast OKpY>KHOCTb TPEYTOJIbHUKA,
€€ LeHTp

86

MeTton TCOMETPHUICCKUX MECT TOUYCK IIPpU
peuIeHUU I'COMCTPUICCKHUX 3a/1av

87

MeTOI[ TCOMETPHUICCKUX MECT TOUYCK ITPU
PEIICHNU I'€COMECTPHUICCKUX 3a1a4

88

MeTOI[ TCOMETPHUICCKUX MCCT TOYCK IIPpU
peIICHUH I'COMCTPUICCKUX 3a1avd

89

MeTton TCOMCTPUUCCKUX MECT TOYCK IIpHU
peuICHUH I'COMCTPUICCKHUX 3a1avd

90

O60cHOBaHMS MPOCTEUIINX TOCTPOCHUH,
9TaIbl 33]a41 Ha MOCTPOEHMS], PELICHNE
3aJja4 Ha MOCTPOEHHUE LUPKYJIEM U
JIMHEUKOU

91

O60cHOBaHMS MPOCTEUIINX TOCTPOCHUH,
ATAIlbl 33J1a91 Ha MMOCTPOSHHUSI, PEIICHNE
3aJa4 Ha MOCTPOEHHUE LUPKYJIEM U
JIUHENKOU

92

KonrponsHas pabora no Teme
"Okpy>xHOCTb. ['eoMeTpHrueckue mecta
Touek. [locTpoeHus ¢ MOMOIIBIO ITUPKYIIS
" TUHEeNKn"

93

[ToBTropenue u o6o61meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IM4YHBIMU TEMAaMU Kypca

94

[ToBTOpenue u 0606meHue. Pemenue
3aJ1a4, WTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3TMYHBIMU TEMaMH Kypca




95

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

96

IToBropenue u o6o61meHue. Pemenue
3a7a4, WIIIOCTPUPYIOLIUX CBA3U MEKIY
pa3IM4YHBIMU TEMAaMU Kypca

97

[ToBTOpeHue u 0600mEeHne. Pemenue
3aja4, HJUTFOCTPUPYIOLIUX CBSI3U MEXTY
pa3IMYHBIME TEMaMH Kypca

98

[ToBTOpenue u 06o6meHue. Pemenne
3a71a4, WUTIOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca

99

[loBTOpenue u 06061eHne. Pemenne
3a]a4, WJUTIOCTPUPYIOLINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

100

[ToBTropenue u o6o61meHue. Pemenue
3a7a4, WIIIOCTPUPYIOLIUX CBA3U MEKIY
pa3IM4YHBIMU TEMAaMU Kypca

101

HroroBas koHTpobHAs paboTa

102

[ToBTOpenue u 06061eHne. Pemenne
3a]a4, WJUTIOCTPHUPYIOINX CBSI3U MEKIY
Pa3IUYHBIMHE TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




8 KUIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypchl
1 [Tapamienorpamm, ero Npu3HaKku U |
CBOMCTBa
5 [Tapamienorpamm, ero Npu3HaKku 1 |
CBOMCTBA
3 [Tapannenorpamm, ero Npu3Haku U 1
CBOMCTBA
4 [Tapamienorpamm, ero Npu3HaKu U |
CBOMCTBA
5 [Tapamienorpamm, ero Npu3HaKku 1 |
CBOMCTBA
6 [IpssmoyronpHUK, poMO, KBaJIpaT, ux 1
IIPU3HAKU U CBOWCTBA
. [IpssmoyronbHUK, poMO, KBaJpar, ux |
MPU3HAKU U CBOMCTBA
2 [IpsiMoyroapHUK, pOMO, KBaJpaT, UX |
IIPU3HAKU U CBOMCTBA
9 [IpsimoyronbpHUK, poMO, KBaJIpar, ux 1
MIPU3HAKU U CBOMCTBA
10 Cpennsst TMHUS TPEYroJbHUKA 1
y
11 CpenHsist TMHUS TPEyroJIbHUKA 1
12 Tpanenus. PaBHoOenpennas tpanemusi, e 1




CBOMCTBA U IIPU3HAKHU

Tpanenus. PaBHoOenpenHas Tpanemus, e

13 . 1
CBOICTBa U MPHU3HAKU
14 [IpssMmoyronbpHas Tpanenus 1
15 Cpenusist tMHUS Tpaneuu 1
16 Teopema Paneca 1
17 Teopema daneca 1
18 Teopema 0 MPONMOPIHOHAIBHBIX OTPE3KAX 1
19 Teopema o IponOpLHOHATIBHBIX OTPE3KAX 1
20 LlenTp macc TpeyrojabHHKa 1
21 LleHTpasnibHO-CUMMETPUYHBIE (PUTYPBI 1
” Kontponbhas pabota no teme 1
"HeTbIpEXyrobHUKN"
7 [TomoOue TpeyrobHUKOB, KOAPPHUIIUEHT |
nosooust
24 [TonoGue TpeyroibHUKOB, KOAPPHUIIUEHT |
noo0us
25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
26 [Tpu3Haku Mo 00U TPEYTrOIbHUKOB 1
27 [Ipu3Haky mogo0us TPEYroJbHUKOB 1
28 [Tpu3Haku mo00us TPEYTrOIbHUKOB 1
29 [Ipu3Haky mMogo0us TPEYroJbHUKOB 1
30 [Ipu3Haky no1o0us TpEyroabHUKOB 1
31 [Ipumenenue mogooust MpU perieHUH |
IIPaKTUYECKUX 3a7a4
32 [Ipumenenue mogo6ust pU perieHUH 1




MPaKTUYCCKUX 3aaa4d

[Ipumenenue moagooust MpU perieHNH

33 MPAKTUYECKHX 3a7a4

34 [Ipumenenue nmogo0us Mpu peIIeHuN
MPaKTUYECKUX 3a/1a4

35 [Tpumenenne mMogooust MPU pelICHUH
MPaKTUYECKUX 3a/1a4

16 [Ipumenenue mogooust pu perieHUH
MIPAKTUYECKUX 3a7a4

37 Brenenue nonstus npeodpa3zoBaHus
1o106ust ¥ Mol0OHBIX GUryp

38 Konrponsnas padora no teme "[lonodue"

19 TToustue mnomanu. CBoHcTBa IIOMAAEH
T€OMETPUUYECKHUX (HUTYD

40 [Tonstue momaau. CBoiicTBa mionaaeu
reOMETPUUECKUX HUTyp

41 ITonstue mromanu. CBolicTBa ILIOIIAAEH
reOMEeTPUUYECKUX QUryp
[Ipocreitmme GopmMyIIbl A MIIOMIAINA

42 TPEYroJIbHHUKA, TapaljieiorpaMma, pomoa
U Tparenuu
[Ipocreiimme GopMyIbl s TUIOIIA TN

43 TPEyTOoJIbHHKA, MapajuieiorpaMmma, pomoa
Y Tpamnenuu
[Ipocreiimme Gopmybl A7 TUIOMIATA

44 TpEyroJibHUKA, apajiesorpaMma, pomoa

U Tpareuuu




[Ipocreiimme GopMybl s TUIOIIA TN

45 TPEyToJIbHUKA, MTapajuieorpaMma, pomoa 1
U Tpareuuu
[Ipocreiiue hopMyIbl A MIIOLIAIN
46 TpEyroJibHUKA, MapajuienorpaMma, pomoa 1
U Tpaneuuu
[Ipocreitmme GopMyIIbl AT IIIOIIAINA
47 TpeyrojbHHKa, MapaienorpaMmma, pomoa 1
U Tparenuu
[Ipocreitmme GopMyIIbl AJIs MIIOIIAINA
48 TPEYToJIbHHUKA, TapaljieiorpaMma, pomoa 1
U Tparenuu
[Ipocreiimme GopMyIIbl s TUIOIIATA
49 TpPEYroJIbHUKA, TapaJljieiorpaMma, pomoa 1
U Tparneuuu
[Ipocreiitue hopMyIbl A7 MIIOLIAU
50 TpEyroJibHUKA, apajuiesorpaMma, pomoa 1
U Tpareuun
51 [Tnomaau nonoOHbIX hUryp 1
52 [Tnomaayn momoOHBIX Guryp 1
53 [Tnomaau momno6HbIX GUryp 1
54 Kontponbnas padota mo teme "Ilnomans" 1
55 Teopema [Iudaropa 1
56 [Ipumenenue Teopemsl [ludaropa npu |
pElIeHNH IPaKTHYECKUX 3a7a4
57 [Tpumenenue Teopems [Iugaropa npu 1

PEIICHUHU MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iudaropa npu

58 pelIeHNH IPaKTUYECKUX 3a7a4

59 [Tpumenenue Teopemsl [Iugaropa npu
pEILIEHNN IPAKTUYECKUX 3a7a4

60 [Ipumenenue Teopemsl [Iudaropa npu
PEILICHNN IPAKTUYECKUX 3a1a4

61 [IponoprnonanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEyTOJIbHUKE

6 IIponopuroHalbHbBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponopuiroHalibHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIBHUKE

64 [IponoprimonanbHbIE OTPE3KH B
MIPSIMOYTOJIbBHOM TPEYTOJIbHUKE

65 IIponopuroHabHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [IpornopiiroHalibHbIE OTPE3KHU B
MPSIMOYTOJIbHOM TPEyTOJIbHUKE
CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC

67 OCTPOTO yrIjla NPsSMOYTOJBHOTO
TpEeyrojabHUKa
CuHycC, KOCHHYC, TAHT€HC U KOTaHI'€HC

68 OCTPOrO yrila IPSIMOYT'OJBHOIO
TPEyrojabHUKA
CuHyC, KOCHHYC, TAHT€HC U KOTAaHT'€HC

69 OCTpPOTO yriia MpsMOyTroJIbHOTO
TPEeyroJabHUKA

70 Tpuronomerpuieckre GyHKINUHU YTIIOB B




30°,45°u 60°

Tpuronometpuyeckue GyHKIHH YIIIOB B

7 30°, 45° u 60° 1

7 KonTponbhas padota no teme "Teopema |
[Mudaropa u Hayana TpuronomeTpun"

73 BriucanHble U LIEHTPAJIbHBIE YIUIbI 1

74 Brniucannsie v IeHTpaIbHBIE YTJIIbI 1

75 BrucanHble U LIEHTpaIbHBIE YIJIBI 1

76 Brniucannsie v [IEHTpaIbHBIE YTJIIbI 1

77 VYrois Mexay KacaTeJIbHOW U XOpIOU 1

78 Yron Mexay KacaTeJIbHOU U XOpAOoH 1

79 VYrusl MeXAy XOpJaMU U CEKyLIUMU 1

80 VYriael MeXAy XOpAaMu U CEKYIIUMU 1

81 BnucanHnble v onucaHHbIe |
YeTbIPEXYTOJIbHUKU

%) BnucanHble u onucaHHbIE |
YETBIPEXYTOJIBHUKU

23 CBoiicTBa M MPU3HAKUA BIUCAHHOTO 1
YEeThIPEXYTOJIbHUKA

24 CBolicTBa ¥ IPU3HAKK BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

25 CBolicTBa ¥ IPU3HAKK BIIMCAHHOTO |
YEeThIPEXYTOJIbHUKA

26 CBolicTBa ¥ PU3HAKHU BIMCAHHOTO |
YEThIPEXYTOJIbHUKA

%7 B3anmHoe pacnonokeHue AByx |

OKPYKHOCTEN




88

B3anMHOe pacnonoxeHue IByxX
OKPYKHOCTEN

89

Kacanue okpyxHocteit

90

Kacanue oxpyxxHocTeR

91

OO01m1ue KacaTenbHbIE K IBYM
OKPY>KHOCTSIM

92

KontponbHas padota mo teme "Yrisl u
YeThIPEXYTOJILHUKH, CBS3aHHBIC C
OKPY’KHOCTBIO"

93

[ToBTOpenue u o6o61eHue. Peenue
3a7a4, WJUTIOCTPHUPYIOINX CBSI3U MEKITY
Pa3IUYHBIME TEMaMH Kypca

94

IToBTropenue u o6o0mmenue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMU Kypca

95

[ToBTOpenue u 06o61eHue. Pemmenue
3a/1a4, WTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3TUYHBIMU TEMaMU Kypca

96

[ToBTOpenue u o6obmeHue. Pemenne
3a]a4, HJUTFOCTPHUPYIOINX CBSI3U MEKIY
pa3IMYHBIMHM TEMaMH Kypca

97

[ToBTOpenue u o6o61eHue. Peenue
3a7a4, WIUTFOCTPHUPYIOINX CBSI3U MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

98

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WIUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMU Kypca

99

IToBTropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLINX CBSA3H MEXIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6o6meHue. Pemenue

100 3a/1a4, WUTIOCTPUPYIOLIUX CBSA3H MEKIY 1
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoapHas paboTa 1
[ToBropenue u o6o0mmeHue. Pemenne

102 3a/1a4, WUTIOCTPUPYIOIINX CBI3U MEKITY 1

pa3JINYHBIMHU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




9 KUIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoapueie - Tpakruueckue ﬂsyqennﬂ :)lﬁg)aI:)wBaTeanue
padoThbI padoThI pecypes:
1 Cunyc, KOCUHYC, TaHT€HC YTi10B OoT 0 10 |
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE |
TOKJIECTBO
3 ®opMyIIbl TPUBEAEHUS 1
DopMyIIbI TPUBEAECHUS 1
5 Pewmenue tpeyronbHukoB. TeopeMa 1
KOCHUHYCOB
6 Pemenue tpeyronpaukoB. Teopema |
KOCHHYCOB
7 Teopema cuHyCOB 1
Teopema cuHyCcOB 1
Pemenne npakruueckux 3amad ¢
9 HCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U 1
TEOpPEMBbI CHHYCOB
Pemenue npaktuyeckux 3anad ¢
10 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMBI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB




Pemenne npakruueckux 3anad ¢

12 HCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB
Tpuronomerpudeckue GOpMyIbI IS

13 IUTIOIIAZN TPEYTOJIbHUKA,
napajiesorpaMmma
Tpuronomerpudeckue GoOpMyIbl st

14 IJIOIIA M TPEYTOJIbHHKA,
napaiesorpamMmma
Tpuronomerpuueckre GopMyIIbI IS

15 IJIOIIAIM TPEYTOJIbHHKA,
napaiesorpamMmma
Tpuronomerpudeckue GOpPMYIIbI JIs

16 TIJTOIIAIN TPEYTOJIbHUKA,
napajuiesiorpaMmma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 ®opMya IIIOMIAIA BBITYKIOTO
YEeTBIPEXYTOJIbHUKA

1 @opMyia IUIOIMIAINA BBITYKIIOTO
YeTBIPEXYTOJIbHUKA

) Konrponbnas padora no teme "Perienue
TPEYTrOJIbHUKOB"

7 Xopasl U T0100HBIE TPEYTOJIBHUKY B
OKPY’KHOCTH

24 Teopema 0 mpoU3BEAECHUN OTPEZKOB XOP/I




25 Teopema 0 mpoOU3BEAECHUN OTPEZKOB XOP/I 1

26 TeopeMsl 0 MPOU3BECHNN OTPE3KOB 1
CEeKYIIUX

7 Teopembl 0 MPOU3BEAEHNN OTPE3KOB |
CEKYyILIHX

28 Teopema o kBagpare KacaTenbHON 1

29 Teopema o KBaapaTe KacaTeIbHOMN 1

30 Teopembl UeBbl 1 Menenas 1

31 Teopembl UeBsl 1 MeHenas 1

32 Teopems! UeBbl 1 Menenas 1

33 [lonsiTue o romoTeTHN 1

34 Konrtponsnas padora no reme "[lonodue |
TPEYroJIbHUKOB"
YpaBHeHHE NIPSMOH Ha TUIOCKOCTH.

35 VYrn0Boit kKo3pGUIHMEHT 1 CBOOOIHBIN 1
YJIEH, UX TEOMETPUUYECKUI CMBICIT
YpaBHeHUE NPSIMOIl HA TIJIOCKOCTH.

36 YrnoBoi kodhPuUIMeHT 1 CBOOOTHBIN 1
YJIEH, UX TEOMETPUUYECKUI CMBICIT

37 [TapannenbHOCTb U NEPIEHIUKYIISIPHOCTD |
MPSIMBIX (Yepe3 yriaoBoi K0dPPUIIUEHT)

38 YpaBHEHHE OKPYKHOCTHU 1

19 Haxoxnenue nepecedeHnii OKpyKHOCTEH 1
U IIPSIMBIX B KOOpAMHATaX

40 HaxoxieHne nepeceyeHuil OKpy>KHOCTEN |
U OpSIMBIX B KOOpJMHATaX

41 dopMya pacCTOSHUA OT TOYKH 10 IPAMOU 1




[Lnomane napamienorpaMmma B

42 KOOpJUHATax, MOHATUE 00
OPUEHTUPOBAHHOW IIIOLIAN
IIpumeneHne MeTo1a KOOPAUHAT B

43 [IPAaKTUYECKU-OPUECHTUPOBAHHBIX
reOMETPUUYECKUX 3a/1a4ax

44 KontponbHas padota mo teme "Meton
KoopauHat"

45 BekTops!l Ha III0CKOCTH
CrnosxeHue v BBIYUTAHUE BEKTOPOB —

46 IIpaBUJIa TPEYTOJIbHUKA U
napajuiesiorpaMmma
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 MIpaBWJIa TPEYTOJIbHHUKA U
napajieaorpamma

48 YMHOKEHUE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTopa
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,

50 YMHOKE€HHE BEKTOpA Ha YHCIIO B
KOOpJUHATax
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,

51 YMHO>KEHHME BEKTOPA HA YUCIIO B
KOOpJMHATax

5 [IpumeneHune BeKTOpOB B (hr3UKeE, LICHTP
Mmacc

53 [TonsTre o 6a3uce (Ha TIOCKOCTH).
Pa3noxxeHus BeKTOpoOB 1o 0azucy

54 [TonsTue o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BEeKTOpOB 1o 0a3zucy

[TonsTre o 6a3uce (Ha TMIOCKOCTH).

> Pa3noxxeHus BEeKTOpOB 10 0aszucy
CkansipHO€ IPOU3BE/IEHNE BEKTOPOB,

56 T€OMETPUUYECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpAMHATAX

57 JAucTpuOyTUBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS

58 CkansipHoe pOou3BeIeHUE U
IIPOELMPOBAaHNE

59 [IpumeHeHue cKansipHOro MPOU3BEIECHUS
BEKTOPOB JUIsl HAXOXKACHUS JUIUH U YTJIOB

60 [IpumeneHne ckansipHOro NPOU3BENIECHUS
BEKTOPOB JUIsl HAXOXACHUS JUIUH U YTJIOB

61 [IpumeHeHue cKansipHOrO MPOU3BEICHUS
BEKTOPOB I HAXO0XACHUS JUIUH U YTJIOB

6 Pemenne reomerpuueckux 3ajad ¢
MTOMOMUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemenue reomerpuueckux 3agad ¢
MIOMOUIBIO CKAISIPHOTO MPOU3BEACHUS

64 KontponbHas padota mo teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX DJIEMEHTOB

66 [IpaBUNIbHBIE MHOTOYTOJIBHUKH,
BBIYHCIIEHUE UX DJIEMEHTOB

67 [IpaBuibHbIE MHOTOYTOJIBHUKH,

BBIYHMCJICHHUE UX DJICMCHTOB




HpaBI/IJIBHLIC MHOI'OYT'OJIbHHUKH,

68 BBIUMCJIEHUE UX JIEMEHTOB !

69 Uucno © v 1uHa OKPYKHOCTH 1

70 Yucno ¥ UIMHA OKPYKHOCTU 1

71 JlnvHa 1yru OKpy>KHOCTH 1

72 JInvHa 1yru OKpy>KHOCTH 1

73 Pannannas mepa yria 1

74 Pannannas mepa yria 1

75 [Inomanp Kpyra u €ro 3J€MEHTOB (CEKTopa |
1 CETMEHTA)

76 [Inomans Kpyra 1 €ro 3JeMEeHTOB (CEKTOpa 1
1 CErMEHTA)

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

73 Boruncnenue nepumMeTpoB U ILIOIAIEH |
¢buryp, BKIIOYAIONIMX 3JIEMEHTHI Kpyra

79 Brrunciienne nepuMeTpoB U mionaaen 1
¢buryp, BKIIOYAIOIIUX 3JIEMEHTBI Kpyra

20 KonTponbhas no reme "J{nuna |
OKpPY’KHOCTH M ILIOIaab Kpyra"

81 IlenTpanbHas cumMMeTpus 1

82 LenTpanbHO-cUMMETpUYHBIE (DUTYPBI 1

83 [ToBoport 1

84 OceBas cumMMeTpuUs 1

25 durypsl, (jI/IMMeTpI/I‘-IHLIe OTHOCHUTEIILHO |
HEKOTOpOU ocH

86 [TapannensHbIN TEpEeHOC 1




87

TlonaTHe IBUXKEHUS U €0 CBOMCTBA

88

PaBenctBo puryp

89

[IposiBneHuss CUMMETpPUU B IPUPO/IE,
JKUBOIIUCH, CKYJIBITYpE, apXUTEKType

90

Kommosunun nBmwkeHuit (mpocreiiime
TIPUMEPBI)

91

[ToBTOpenue n o6obmeHue. Pemenne
3a]a4, HJUTFOCTPUPYIOINX CBSI3U MEKIY
pa3IMYHBIMKU TEMaMH Kypca

92

[ToBTOpenue u o6o61eHue. Peenue
3a7a4, WJUTIOCTPHUPYIOINX CBSI3U MEKITY
Pa3IUYHBIME TEMaMH Kypca

93

IToBTropenue u o6o0mmenue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMU Kypca

94

[ToBTOpenue u 06o61eHue. Pemmenue
3a/1a4, WTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3TUYHBIMU TEMaMU Kypca

95

[ToBTOpenue u o6obmeHue. Pemenne
3a]a4, HJUTFOCTPHUPYIOINX CBSI3U MEKIY
pa3IMYHBIMHM TEMaMH Kypca

96

[ToBTOpenue u o6o61eHue. Peenue
3a7a4, WIUTFOCTPHUPYIOINX CBSI3U MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

97

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WIUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMU Kypca

98

IToBTropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6o6meHue. Pemenue

99 3a]a4, MWJUTIOCTPUPYIOLINX CBSI3U MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6obmeHue. Pemenne

100 3a7a4, WITIOCTPUPYIOIIUX CBI3U MEXKITY 1
pa3TMYHBIMU TEMaMH Kypca

101 Hroroas koHTpoiapHas paboTa 1
IToBTropenue u o6o0imeHue. Pemenue

102 3a/1a4, WUIIOCTPUPYIOLIUX CBS3H MEKIY 1
pa3IMYHBIMU TEMaMH Kypca

OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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