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INOACHUTEJIbHAS 3AIINCKA

I'eomeTpusl Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacIoyio’)KeHHe, OMMPAEeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYH0 JIMHUIO. LleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiiCs
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOIUTH
paccyKIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HavueHWe JO0Ka3aTelbHas JTUHHUS HUMEET Uil YIIyOJEHHOTO HM3y4YeHHUs
MaTEMaTHUKH.

Llenbro n3yueHust FeOMETPUH SIBJISICTCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUU
KaKk MaTeMaTM4YeCKUX, TaK M IMPAKTUYECKUX 3a7ay, BCTPEYAIOIUXCA B pPEaTbHON KHU3HHU.
OO0yyaromuiicst JOHKEH HAYYUTHCS ONPEAEIATh T€OMETPUUECKYIO0 (QUTYPY, OIUCHIBATH CIIOBAMU
YepTEX WIN PUCYHOK, HAUTHU IIOIA/b 3€MEJIBbHOTO YYacTKa, PACCUYUTHIBATh HEOOXOIUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabenss wiu Tpedyemble pa3Mepbl TIapaka A aBTOMOOWIL. OTomy
COOTBETCTBYET BTOpAasi, BBIYUCIUTENbHAS JIMHUSA B U3ydeHUU reomerpuu. [Ipu permenuun 3agau
IIPAKTUYECKOI0 XapakTepa 00y4aroluics yUYUTCs CTPOUTh MAaTEMaTUYECKUE MOJENIN PEeaJIbHbIX
JKU3HEHHBIX CUTYyallud, HPOBOJWUTH BBIYMCIEHHUS M OLIEHUBATh aJ€KBAaTHOCTH IOJYYEHHOTO
pesyibTara.

Oco0eHHOCTh y4eOHOro Kypca yriyOoJE€HHOIO M3yuyeHHUs] T€OMETPUM COCTOUT B TOM, YTO
oOyuJaroluecss He MPOCTO 3HAKOMSTCS € ONpeAeIEHHBIMU MOHATUSAMHU, a YBEPEHHO OBJIA/IEBAIOT
umi. CylIecTByIOIIMe TEMBI MPOrpamMMbl 0a30BOTO Kypca T€OMETpHH H3y4aroTcs Ha Ooiee
riyOOKOM ypoBHe, a oOydvarolmiuecsi HpUOOpETarT yMEHHs, [OMOTalollMe UM YBEPEHHO
IPUMEHATh CBOU 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX IpeIMeTax, IpexJie BCero
¢usznke u uHHOpPMATHKE, a TaKXKe€ IMOJIb30BAaTHCS MOJYYEHHBIMH 3HAHUSIMH IPU PELUICHUU
MPAKTUYECKHX 3ajau.

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax u3ydaeTcsl YIIIyOJIEHHBIA Yy4eOHBIM Kypc
«I'eoMeTpusi», KOTOPBIM BKIIOUAECT CJIEAYIOLIME OCHOBHBIE pasnensl coaepxkanus: «Hauana
reomerpun», «TpeyroabHukn», «OKpyKHOCTbY»,  «YHeTblpéxyroiabHukn», «Ilomobuer,
«OneMeHTsl TpuroHomeTpum», «llmomagu», a Takxke «Meroa KoopAuHaT», «BekToph»,
«IIpeoOpazoBaHUs MIIOCKOCTH.

Ha u3yuyenue yuebHoro kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kinacce — 102 vaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HauaJsia reomerpun

HcTopust BOSHUKHOBEHMS U pa3BUTHs reoMeTpun. HauanbHble moHATUSA reoMeTpuu. Touka,
npsimasi, OTpe30K, J1yd. [loHsTHEe 00 akcuoMe, TeopeMe, 10Ka3aTeNbCTBE, ONPEACICHHH.

B3auMHoOe pacrionoxeHue ToueKk Ha mnpsaMou. M3mepeHue mimMHBI OTpe3Ka, pacCTOSIHUE
MEXIY TOUKaAMHU.

[Tonymnockocts u yrosn. Buabl yrioB. M3mepeHue BenuyuH YIiioB. BepTukanbHbie U
cMexHble yriel. [lapamienbHble M NEpHeHIUKYJApHbIE NpsAMble. PaccTosiHME OT TOYKH 110
npsmoid. buccekrpuca yria.

Jlomanas. Buasl nomanbix. JlimHa < siomanoil.  MuoroyrosbHuku. Ilepumerp
MHOroyrojibHuka. [IoHATHE 0 BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBUYHBIE TPEICTABICHUS O PaBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHUM.

TpeyroibHuKu

Bunbr TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa U BEICOTA TPEYTrOJIbHUKA.

PaBencTBo TpeyronbHuKOB. IlepBBII M BTOpPOM NpPU3HAKH PaBEHCTBA TPEYTOJBHHUKOB.
PaBHOOeIpeHHbIE TPEYTOJBHUKA M UX cBOMCTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYrOJbHUKA.
Tpetuil npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHoIIEHNS MEX/ly CTOPOHAMH M yriaMH TpeyrojbHuKa. HepaBeHCTBO TpEyrojabHUKA.
HepaeHncTBO 0 MiIMHE TOMaHOM.

Cummetrpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOl cuMMmeTpuu. [IpumMepsl cummeTpun
B OKPY’KaIOILIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjIOB MHOTOYTOJIbHUKA

[TapanmnenbHOCTh MPSAMBIX, MUCTOpPUYECKUE CBEAEHHUS O mocrynate EBknuaa um o ponu
JloGaueBCKOro B OTKPBHITUM HEEBKIMIOBOM reoMeTpuu. CBONCTBA M NMPHU3HAKU MapauledbHbBIX
npsimbIx. Cymma yriioB TpeyroyibHUKa. BHemHue yriibsl TpeyroiabHuka. CyMMa BHYTPEHHHX YTJIOB
MHOTOYTI'OJIbHUKA U CyMMa BHEIIHHUX YIJIOB BHIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHBIE TPEYTroJIbHUKHU

[TpusHaky paBeHCTBa NMPSAMOYTOJBHBIX TPEYrOJIBHUKOB. lleprneHaukynsp M HakIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTOJbHHMKA, IPOBEAEHHOW K  TUIIOTEHY3E.
[TpstMOyTONBHBIN TPEYroJbHUK ¢ yriioM B 30°.

OxpyxHOCTH

IToHsITHSI OKPYKHOCTH M KpyTa. DJIIEMEHTBI OKPYKHOCTHU U Kpyra: LIEHTp, paauyc, IuaMeTp,
Xopza, UX cBoWcTBa. B3auMHOE pacosioxkeHne OKpYKHOCTH U nipsAMoi. KacarenpHas u cexymas
K OKpY>XHOCTH. OKpY>KHOCTb, BIIMCaHHAas B yroil. [Ipocrelinine mocTpoeHus ¢ MOMOIIBIO HUPKYJIS
Y JIMHEUKHU.

I'eomeTpuuyeckne MecTa TOYEK

ITonsiTue 0 reomerpudyeckoM mecte Todek. IIpumeprl reomMeTpudeckux MECT TOYEK Ha
IJIOCKOCTH. buccekTpurca yria u cepeIuHHBIA MEPIEeHIUKYISIp K OTPE3Ky Kak T€OMEeTpUYecKue
MecTa Touek. OnucaHHas OKPYKHOCTh TPEYroJibHUKa, €€ LeHTp. MeToJl reoMeTpuYecKuX MecT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3ajau.

ITocTpoeHust ¢ MOMOIIBIO BMPKYJISl H JIMHEHKH



Ucropuueckue cBenenns. OOOCHOBaHHUS MPOCTEHINMX MOCTPOCHUHM, ATambl 3aJadyd Ha
IIOCTPOEHUs, PEIICHNE 3a1a4 Ha IIOCTPOECHUE LUPKYJIEM U JINHEUKOM.

8 KUIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mpu3Haku M cBoiicTBa. IIpsMoyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoiicTBa. Tpamenus. PaBHoOenpeHHas Tpameuus, €€ CBOIMCTBa W IPU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TPareLuu.

Cpenssiss nMHMS TpeyroJibHHKAa. MeTox yIOBOCHMS MEAMaHbl TpeyroibHHKa. Teopema o
[EPECEYCHUH MEUaH TPEYrOJbHUKA.

Teopema @arneca, TeopemMa 0 NPONOPLUUOHAIBHBIX OTpe3kax. Teopema Bapunbona aiis
IIPOU3BOJILHOTO YETBHIPEXYTOJIBHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

ITonoOue

[Tomobue TpeyrosbHUKOB, KO3 GuIueHT moaoous. [Ipu3Haku momo0us TPeyroJbHUKOB.
[TpumeHeHne nog00Ms IPU PELLICHUH T€OMETPUUYECKUX U MPAKTHUECKUX 3ajiau.

Ilnomann

[Torsitme o momaau. CBolicTBa IIom@aaei reomerpudeckux ¢uryp. Ilpocteitmme
dopMyinbl JUIsl IJIOLIAAM TPEYroJibHMKA, MapajuiesiorpamMma, pomba u Tpaneuuu. Ilnomanu
no00HbIX puryp. OTHOILIEHHE IIJI0IIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema [Tudaropa. Ilpumenenne teopems! [ludaropa npu penieHnn MpakKTHYECKHX 3a1a4.

DJIeMeHTbl TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHT€HC U KOTAHI'€HC OCTPOrO yrja IpPsIMOYTOJIBHOIO TPEYroJbHHUKA.
Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°. IlpomopuuoHandbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl U 4eTBIPEXYTOJILHUKH, CBAA3AHHBIE C OKPY/KHOCTBHIO

BrircanHble M LIEHTpAJIBHBIE YIJIBL, YTOJI MEXKIY KacaTelIbHOW M XOpAOW. YTIbl MEXAY
XOpAaMM M CEKyIUMMH. DBnucaHHbIE U ONMCAHHBIE OKPY)KHOCTHM TpPEYrOJbHHKAa U
4yeThIpEXYroibHUKK. CBONCTBA M TPU3HAKM BIHMCAHHOTO 4YETHIPEXYrosibHUKa. B3anmHoe
pacrionioxxeHue JByX OKpyxkHocred. Kacanme oxpyxkHocteil. OOimue kacaTtelbHbIE K JIBYM
OKPYKHOCTSIM.

9 KUIACC

PenieHne TpeyroJibHUKOB

Cunyc, kocunyc, tanreHc yrioB oT 0° go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
ToxkaecTBO. DPopMynbl npuBeAeHus. Pemenne TpeyronsHUKOB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. Pemenue MPAKTUYCCKUX 3aaa4 C HUCIOJIB30BAHHUEM TCOPEMbI KOCHMHYCOB U TCOPEMBI
CUHYCOB. Perrenue 3a1a4 reOMeTpHIECKOM ONTHKH.

TpuronomeTrpuyeckue GOpMYIBI IS TUIOMIAU TPEYTONbHIKA, TapauieorpaMma, pomoa,
tpaneuuu. @opmyna ['epona. @opmMyra miIoMaan BEIMYKIOTO YeTHIPEXYTONHHHUKA.

IHoxoOue TpeyroibLHUKOB

Xopel ¥ TI0JTOOHBIE TPEYTOJILHUKH B OKPYXXKHOCTH. Teopema O MPOU3BEICHUN OTPE3KOB
XOpA, TEOPEeMBl O TPOU3BEIEHUU OTPE3KOB CEKYIIUX, TeOpeMa O KBaJpaTe KacaTelbHOU.



[Ipumenenue npu pemieHun reoMmeTpudeckux 3agad. Teopemsl UeBbl u Menenas. [lonarue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHHE TPSAMOM Ha IUIOCKOCTH. YTIIOBOH KOA(P(GUIMEHT W CBOOOJHBIA YJIEH, HX
reoMeTpuueckuil cmbicia. [lapanienbHOCTh U MEPIEHIUKYISAPHOCTh HPSIMBIX (Yepe3 yrioBOMH
K03 pHLHEHT).

VYpaBHEeHHE OKpYKHOCTH. HaxoxzaeHue IiepecedeHud OKpPYKHOCTEH U IpsSIMBIX B
koopauHarax. dopmyna paccTossHUsS OT TOYKM A0 npsimoi. Ilnomanes mapamienorpamma B
KOOpJMHATaxX, MOHSATHE 00 OpPUEHTUPOBAaHHOH mMmiom@aau. [IpuMmeHeHne MeToga KOOPAHWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a/1a4axX.

BekTops!

BekTopbl Ha minockocTu. CiioKeHUE M BBIYUTAHUE BEKTOPOB — MPABWIIA TPEYTOJIbHUKA U
napajuiejaorpaMma. YMHOXXEHHE BekTopa Ha uucino. Koopaunatel Bektopa. CroxkeHue u
BbIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKUCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpOB B
¢dusHKe, EHTp Macc.

[Tonstne o 6Gasuce (Ha mockoctH). Pasmokenus BekTopoB mo Oasucy. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB, FT€OMETPUUYECKHI CMBICH U BBIPAXKEHHE B JEKAPTOBBIX KOOpPAMHATAX.
JucTpuOyTUBHOCTD CKaJsIipHOrO Ipou3BeeHus. CKalsipHOE MPOU3BEACHUE U MPOELUPOBAHHUE.
[IpyMeHeHre CKalsIpHOrO MPOW3BEACHUS BEKTOPOB ISl HAXOXKACHUS JJIMH U yrioB. Pemenue
F€OMETPUUYECKHX 3a/1a4 C TOMOILBIO CKAJISIPHOTO MPOU3BEACHMUS.

JIIMHA OKPY’KHOCTH M IUIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJTMHA OKpYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYMCIICHUE JJIMH AYr OKpyxkHocteil. Ilmomans kpyra, cekropa, cermenra. HMcropuueckue
CBeZIeHHs 00 U3MEPEHUH JIIMHBI OKPYKHOCTHU U TUIOIIATH KpyTa.

JIBMKeHHS IJIOCKOCTH

entpanpHass cummerpusa. llenTpansHo-cummerpuunble (urypsl. I[loBopor. OceBas
cuMMeTpus. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannensHslii mepeHoc.

[TonsiTue aBwkeHHss W ero cBoiicTBa. PaBeHctBo Quryp. IlposiBieHus cummeTpuu B
npUpoje, >KUBOMHUCH, CKYIBIType, apxuTekrype. Kommosunmu nBmxkeHM (TpocTteifiiue
npumepsl). [IpuMeHeHne B reoMeTpuiyecKux 3aiadax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI M0 MAaTeMaTHUKE XapaKTEepU3YIOTCsS B
YacTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJaHWMHA W peaM3alliid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YIEHOTO;

3) Tpy/A0BOr0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTrO 00pa30oBaHUs Ha MPOTSHKEHUN BCe
JKU3HM JIJIS1 YCTIEITHOM Mpo(eCCHOHATBHOM EeATeTbHOCTH U Pa3BUTHEM HEOOXOJAUMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CITOCOOHOCTBIO K HSMOIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IIO3HAHMA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YeEJIOBEKa, MPHUPOJLI U OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHpA, OBJAJCHUEM HaBBIKAMHU HCCIIEIOBATEIHCKON
JIeATEIIbHOCTH;

6) ¢usuyeckoro BoOCHHUTAHHWS, (POPMHMPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBHIO PUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310poBOr0 00Opa3a >KM3HU (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKHUM 3aHIATHH M OTHbBIXA,
perynspHas (u3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke TpaBa JPYroro 4eJoBeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpUEHTAINEeH Ha MPUMEHEHHWE MAaTEeMaTHYECKUX 3HAHWM ISl PEIIeHUs 3a/1ad B 00JacTH
COXPAaHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U myTel uxX pereHus;

8) aganTannu K M3MEHSIIOIIMMCSH YCJIOBUSIM COUMAJIBHONM U NPHUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/ied, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIIETCHLUHU W3
OIbITA JIPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHUS,
TUIoTe3bl 00 00BEKTaX U SABJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPHUIINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh IPUHUMAaEMble DPELICHUs W JEHCTBUI,
(GbopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, HYOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
XapaKTEPU3YIOIIHNECS  OBJAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH W YHUBEPCAJIbHBIMU PETYJISITUBHBIMHU
NEeNCTBUSIMMU.

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyTUpOBaTH ONpEAEICHUs TMOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIAacCU(UKALMK, OCHOBAHUA JUIsi 00O0OLIeHUs u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh U MPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IMe, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUus: B (axTax,
JaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, Mpeajaratb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNIaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOAMTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4YeCKUX (aKTOB, BBICTpauUBaTh
apryMeHTaluIo, NPUBOANUTE NMPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJ MATEMaTU4YECKOU
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh CIIOCO0 pelieHns yueOHol 3a1auk (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA!

UCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKHI HHCTPYMEHT MO3HAHMS, (OPMYINPOBATH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEILHO YCTaHABIMBATh HCKOMOE U
naHHoe, GOpMUPOBATH TMIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3ULINIO, MHEHHE;



MIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUTaHY SKCIIEPHUMEHT, MCCIICAOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENILHO (POPMYJIMPOBATH 00OOIEHUS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAECHHOIO
HAOJIIOJICHUSA, HCCIICIOBAHUS, OKCICPHUMEHTa, OICHUBATh JOCTOBEPHOCTh  ITOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
peIleHUs 3aa49H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIHIO
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

BEIOMpaTh (HhOpMy TpeICTaBICHHUSI WHGOPMAIMU W WJUTFOCTPUPOBATH pEIIaeMbIe 3aadu
CXEMaMH, JuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIMSIMH;

OLICHMBATh  HAAGKHOCTH HMH(POPMALMK IO  KPUTEPHUSAM, MPCAJIOKEHHBIM WU
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

BOCIIPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISMH
OO0ILEHHS, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHBMEHHBIX
TEKCTax, aBaTh IMOSICHEHUS 110 XO1y PEIICHHUS 3a/1a491, KOMMEHTHPOBATh OJTYYCHHBIN pE3ybTaT;

B X0Jle 00CYXJIEHMS 3aJaBaTh BOINPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA TOMCK PELICHUs, COIOCTABISATH CBOM
CYXICHHUS C CYXICHHSAMHU APYTUX YYaCTHHKOB JMAIOra, OOHApY>KUBATh Pa3lIMuue M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3YNbTAaThl PEIICHHs 3afadd, DKCIIEPUMEHTa, MCCIEAOBAaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ YUETOM 3a]ja4 IPE3EHTAMU U 0COOEHHOCTEN
ayJUTOpUH;

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
pemeHnn y4eOHBIX MaTeMaTHYeCKUX 3a/ad, NMPUHUMATh IEeNlb COBMECTHOW JIEATEIHHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacTpeiessiTh BUIBI PadOT, TOTOBApUBATHCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JHO/IEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE); BBITIOIHATH CBOIO YaCTh Pa0OTHI M KOOPAWHUPOBATH CBOM JICHCTBHSI C IPYTUMHU
YJIeHAaMH KOMAaHJbI, OIICHWBAaTh Ka4eCTBO pe3yJbTaTa W KadecTBO CBOETO BKJIana B OOMIMA
pe3yibTaT Mo KPpUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aMMOIEHCTBHSL.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranusanus:

BBISBIISATH IPOOJIEMBI JIs1 PELICHHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX, OPUEHTUPOBATHCS
B PA3JIUYHBIX MOAX0JaX MPUHATHS pellieHUH (MHIUBUAYaJIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM pellIeHus 3a7auu (WK €ro 4acTh), BBIOUpaTh
crocod pemieHuss € Y4E€TOM HMEIOIIMXCS PECYpcOoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpoliecca U pe3ysbTaTa perIeHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHUH;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PEHICHHH 3a/a4l, BHOCUTH
KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATCILHOCTH TOCTABICHHOW IENU U YCIOBHUSM,
OOBSCHATH MPUYUHBI JOCTHKCHUS WIIM HEJOCTHKCHHUS 1[EJIH, HAXOIUTh OIMUOKY, 1aBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY;

BbIpaXaThb OSMOIMH MPU H3YYEHUU MaTeMaTUYeCKUX OOBEKTOB U (PaKTOB, J1aBaTh
HYMOIMOHAIBHYIO OLICHKY PEIICHUS 33 Ja4H.

INPEJIMETHBIE PE3YJIBTATDI

K koH1y 00ydenus B 7 kjiacce 00y4aroUIuiics MOTYYHUT CIASAYIONINE PEAMETHbIE PE3yIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETPHUYECKHE (UTYpPBI, ONpPEAeNsiTh HUX B3aUMHOE
pacrosiokeHue, n300paxkaTb reOMETPHUECKUE (PUTYPHI, BEITIOIHATH YEPTEKH 10 YCIOBHUIO 331a4H.
W3mepsTh NUHEWHbIE U YTIOBbIE BEJIMYMHBI. PemaTh 3ajaun Ha BBHIYMCICHHE JUTMH OTPE3KOB U
BEJIMYUH YTJIOB.

JlenaTh NPUKUIKY U OIICHKY JIMHEWHBIX U YIIIOBBIX BEJIMYMH PEAMETOB B PEaTbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0O0BEKTOB 10 MOPSIKY BETHYNHBL.

CTpouth 4epTekH K TeOMETPHUUECKUM 3a/1a4aM.

[Tonb30BaThcs MpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIONb30BaTh MPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPU PEIICHUH 3a/1a4.

[TpoBOIUTH JTOTHYECKUE PACCYKACHHUS C HCIIOIB30BAHUEM T'€OMETPUIECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MeluaHbl, NPOBEIEHHOM K THUIOTEHY3€ MPSAMOYTOJbHOTO TPEYrojlbHUKA, B PpEIICHUU
TeOMETPUYECKUX 3a/1aY.

OmnpenensaTh NMapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00Opa3yeT ¢ HUMHU
cekymas. OnpeaensaTh NapalieNbHOCTh IPSIMBIX C MIOMOIIbIO PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemate 3amaun Ha KieT4aToit Oymare.

[TpoBOIUTH BBIYMCIEHUS W HAXOAWTh YHWCIOBBIE W OYKBEHHBIC 3HAYCHHUS YIJIOB B
reOMEeTPUYECKUX 3aj[ayax C UCTIOIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX P NEPECCUEHHUH JIBYX MapauIeIbHbIX MPSAMBIX ceKyllel. PemaTth
NPaKTUYECKHE 3a7]a9i Ha HAXOXKICHUE YTIIOB.

Bnaners nmonsitueM reomerpudeckoro mecta Touek ('MT). Onpenensite OUCCEKTPUCY yTiia
U CEepelMHHBIA NEepHeHIUKYISAp K OTpe3Ky Kak reoMerpuyeckue mecra touek. Ilonb3oBarbcs
noHsATHEM Teomerpuuyeckoro mecra Toyek (I'MT) mnpu nokas3areiabcTBE TI€OMETPUUYECKHUX
YTBEP)KICHHUH U TIPU PEIICHUH 3a]1a4.

dopmynupoBaTh ONpeeNeHHs] OKPY)KHOCTH M KpyTa, XOpAbl M TUAMETPa OKPYKHOCTH,
YBEPEHHO BJIQJIETh UX CBOMCTBAMHU. ¥ METh JJOKa3bIBaTh U IPUMEHATH 3TH CBOMCTBA MPH PEILICHUH
3a1ad.

BrnaneTp MOHSATHEM OIMMCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
neHTp. JlokaspBaTh M WCIOJIB30BATh (PAKTHI O TOM, YTO OHMCCEKTPUCHI YTIIOB TPEYroJbHUKA
nepecekaroTcss B OJHOM TOYKE, MU O TOM, YTO CEpEeIUHHBIE MEPIEeHAMKYISAPHl K CTOPOHAM
TPEYroJibHUKA MEPECeKatoTCs B OJJHON TOUKE.



Brnanerp noHsATHEM KacaTelbHOM K  OKPYKHOCTH, TIOJb30BaThbCd TEOPEMOM O
NEPIEHAUKYJIIPHOCTH KacaTeIbHOM M pajauyca, MPOBEAEHHOIO K TOYKE KacaHus. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OJHOW TOYKH, U IPUMEHSATH
9TO B PEIICHUU T'€OMETPUYECKUX 3a/1ay.

Jloka3piBaTh M INPUMEHATh IPOCTEHIINE I€OMETPUYECKHE HEPAaBEHCTBA, NMOHMMATh HX
IIPAaKTUYECKUM CMBICIL.

IIpoBONUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS € IIOMOILBIO LIUPKYJISA U JTUHEHKH.

K koH1y 06yueHus B 8 kij1acce o0yyaromuiics MONy4UT CIEAYIOIINE IPEAMETHBIC pe3yIbTaThl:
PacriozHaBaTh OCHOBHBIE BUJBI YETBHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaThCS HMX
CBOMCTBAMM IIpM PEIICHUH TIEOMETPUYECKMX 3anad. Pa3nuuare Ipu3HaKu U CBOMCTBA
napajienorpaMma, pom6a M IpsSMOYTOJbHUKA, JTOKa3blBaTh MX U YBEPEHHO IPUMEHSTH IpU
pEILIEHUN T€OMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOICTBA TOYKM IEPECEUYEHUs] MEIUAH TPEyrojibHWKa (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Brnaners noHATHEM CpEeIHEN JIMHUM TPEYTOJIbHUKA U TpalelMy, IPUMEHATh UX CBOMCTBA
P pEUIeHMM TreoMeTpudeckux 3azad. HMcmons3zoBath Teopemy aneca M TeopeMy O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELIECHUS MPAKTUYECKUX 3a/a4.

PacriozHaBath LIEHTpalbHO-CUMMETPUYHbBIE (DUTYpBl M HCIIOJIB30BaTh MX CBOMCTBAa IpU
peleHny 3a1ay.

Bianers [IOHSATUAMHU nmoxoous TPEYrOJIbHUKOB, koa(durmenTa moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIX TPEYrojbHUKOB. MMeTh mpelacTaBlIeHHE O
npeoOpa3oBaHuu MoaoOMst M O MoAoOHbIX ¢urypax. Ilomp3oBarbes Npu3HaKamMu MOAOOHUS
TPEYrOJIbHUKOB IIPU PEIICHUN I'€OMETPUYECKUX 3ajad. J[oKka3blBaTh U NPUMEHATH OTHOILUIEHUS
IPONOPLHUOHATIBHOCTH B IPSIMOYTOJIBHBIX TpeyroiabHUKax. [IpuMeHsaTh no1o0ue B NpaKTHYECKUX
3a/1a4ax.

BoiBoauTh M HcHonb30BaTh MpocTedive (QopMyibl Uil IUIOIIAAU TPEyroJibHUKa,
napajuiejorpamMma, pomba W Tpanenuu. BeraucnaTe (pazauyHBIME - CHIOCOOAMH)  TIIOMIATH
TPEyrojbHUKAa W IUIOIIAJAM MHOTOYTOJbHBIX (uUryp (Iojab3ysch, TIAe HEoO0X0IUMo,
KaJIbKYJIATOpPOM). 3HaTh OTHOIIEHHUE IUIOMAAeH MOJOOHBIX (UTYyp M NPUMEHSTH NMPH PELICHUU
3ana4. [IpuMeHsTh NOoTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoii [Mudaropa ass perieHns reoMeTpUYeCKUX U IPaKTUYECKUX 3a/1au.
CrpouTh MaTeMaTHYECKYIO MOZEIb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSTENBHO AENaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bnagets noHATHEM BIMCAHHOTO U IEHTPAJIBHOTO YIJIa, yIila MEKy KacaTeJIbHOM U XOp10H,
ONMCAHHOM M BIMCAHHON OKPYKHOCTH TPEYroJbHUKA W YETHIPEXYrOJbHUKA, MPUMEHSTHh HX
CBOICTBa IIPU PELICHUHU 3a]1a4.

ITpuMeHATh NOMyYyEeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IJIs
3aJa4 peajbHON KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHNEM MOA00MS
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOXOIUMO, KATIBKYJIATOPOM).

K koHIty 00ydenust B 9 kjiacce 00y4aronuiics MoIy4duT CIASAYIONINE MPEAMETHBIE PE3YIbTaThI:
3HaTh TPUTOHOMETPUUYECKHE (PYHKITUU OCTPHIX YIJIOB, YMETh HAXOIUTh C MX IMOMOIIBIO
pa3IMYHBIE  AJIEMEHTHI  MPSMOYTOJBHOTO  TPEYroJbHHKA  («PEIICHHE  MPSMOYTOJIbHBIX
TPEYrOJIbHUKOBY»). HaXxoauTh (¢ MOMOIIBI0 KANBKYISITOpA) JUTMHBI U YIJIBI 7S HETAOMUYHBIX
3HAUCHMI.



[Tonp3oBaTbess popMysnaMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU BEIUYMHAMMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATh UX UL HAXOXKIACHUS
pasIMYHBIX  JIEMEHTOB TPEYrojbHHUKA («pElIeHHE TPEyroJbHUKOB»), MpPHU PELICHUU
TEOMETPUUYECKUX 3a7ad. [[puMeHATh 1oslydeHHbIEe 3HAHUS [IPU PEIICHUH IPAKTUYECKUX 3a1ad.

IIpuMeHATH TPUTOHOMETPHUIO B 337a4ax HAa HAXOXKJICHME IUIOLIAJW, BBIBOJAUTH U BIAICTh
TPUTOHOMETPUUYECKUMH (opMynamMu JUIsl TUIOLIAAN TPEYrojbHUKA, MapajuiejorpaMmma, poMoa,
Tpareluy, BBIBOJUTh M NPUMEHATh (opmyny ['epoHa u (opmyny Juisl IUIOMAAN BBITYKIOIO
YETBIPEXYTOJIBHUKA.

MMeTs npeacTaBiaeHue O TOMOTETHH, IPUMEHSATD B IIPAKTUYECKUX CUTYaLUsX.

Hcnons3oBatk Teopemsl UeBsl 1 MeHenas Ipyu peleHuu 3a1ay.

Hcnonb30BaTh TEOpEMbI O BIIMCAHHBIX YIVIAX, yIVIaX MEXKIY XOpAaMu (CEKYLIMMHU) U yrie
MEXly KacaTeJIbHOM M XOPJOH IIPH PELICHUH I'€OMETPUYECKUX 3a1ad. Jloka3pIBaTh U IPUMEHSATh
TEOPEMBI O NPOMU3BEACHUM OTPE3KOB XOpJ, O NPOU3BEIACHUU OTPE3KOB CEKYIIHMX, O KBaapare
KaCaTeIbHOU.

Brnaners noHsTHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHMEM NpPsSMOH Ha
IUIOCKOCTH. BrasieTs MOHATHSIMU yIIIOBOrO K03(duumeHTa u cBOOOAHOIO uileHa, IOHUMAaTh UX
TEOMETPUYECKUN CMBICT M CBSI3b YITIOBOTO KOX(PQUIMEHTa C BO3PACTAHHEM U YObIBAaHHEM
JUHEWHOW (QYHKIMH. YMeETh pemarbh METOAOM KOOpAMHAT 3aJadd, CBS3aHHBIE C
[apAJUIEJIBHOCTBIO U NEPIEHANKYISIPHOCTBIO IPSAMBIX, NIEPECEUEHUEM INPSMBIX, HAXO0XKICHUEM
TOYEK I1€PECEUCHUS.

BpIBOOUTE M BIafeTh ypaBHEHUEM OKPYKHOCTU. Vcmonp30BaTh METOA KOOPAMHAT IS
HAXOXKJCHUS TIEPeCceueH OKPYKHOCTEH U MPsAMBIX. BianeTs popMmynaMu pacCTOSHUS OT TOUKA
JI0 TIPSAIMOH, IUIOIIAM NapajljieJorpaMmMa B KOOpJMHATaX, UMETh MOHATHE 00 OpUEHTUPOBAHHON
wiomianu. Ilonp3oBaTbecs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IMPUMEHATH €ro NpU PEIICHUU
FEOMETPUYECKMX W TNPAKTUYECKHUX 3anad. [IpuMmMeHATsr MeToJ KOOpAMHAT B IPAKTHKO-
OPHUEHTHPOBAHHBIX NT€OMETPUUECKUX 3a/1a4ax.

Biagetes moHATHEM BEKTOpAa. YMETh CKIAAbIBaTh W BBIYMTATh BEKTOPBI, YMHOXAaTb Ha
YHUCJIO, BJIAJETh IpaBUIIaMU TPEYroJbHUKA W Iapajuiejaorpamma. Biiagers NpakTH4ECKUMU
WHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJIb30BAaTbCAd KOOpAMHATAMM BeKTopa. Biamers
CJI0’)KEHHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YHCIIO B KOOPIUHATAX.

HNmets mpexacraBienue o 6asuce (Ha miIockocTH). PackianbiBaTh BEKTOpHI MO Oas3ucy.
PackianbiBaTh BEKTOPBI CHII C IIOMOILBIO IPOCHUPOBAHNS U TPUTOHOMETPUYECKUX COOTHOILICHUM.
[TpyMeHsTh MoydYeHHbIE 3HaHUSI B MPOCTEUIINX (PU3MUECKUX 3a/1a4axX.

Bitamers noHATHEM CKAISIPHOTO MTPOU3BEICHUS BEKTOPOB, IOHUMATh €r0 FT€OMETPHUYECKUI
CMBICI U YBEPEHHO IIOJb30BaTbCA €ro0 BBIPAXKEHHUEM B JIEKapTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJIIPHOTO IPOM3BEAEHUS U €ro CB3b C IMpoerupoBaHueM. IIpumeHsTh
CKAJIIPHOE NPOU3BEJCHNE BEKTOPOB ISl HaXOXKJIEHUs JUIMH U YIJIoB. Pemars reomerpudeckue
3a/layd C TNOMOINBIO CKAJISIPHOrO IpoM3BeaeHUs. ICnoyb30BaTh CKaJsipHOE IPOU3BEICHUE
BEKTOPOB B alreOpanyeckux U pU3MUECKUX 3ajauax.

Biagers MOHATUAMM NPABUIBHOIO MHOIOYIOJIBHUKA, JJIMHBI OKPYKHOCTH, IUIMHBI OYT'H
OKPY’KHOCTH W DPAJMaHHOM Mephl yIJla, BBIUHUCIATH IUIOIIAb Kpyra M ero dacred. Ilonumars
CMBbICI 4yKucia . [I[puMEeHATh MOydeHHbIE YMEHUS IPHU PEIICHUM MPAaKTUYECKHX 3ajad. 3HAaTh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUHU JITUHBI OKPYKHOCTH U TUIOIIAAN KpyTa.



HNmets mpencraBieHue o MmpeoOpa3oBaHWHU IIOCKOCTH, O ABIKEHMsAX. HaxomuTs ocw,
HEHTPHl CUMMETPUU (Uryp, ILEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3MLMHU IPOCTEHIINX
npeoOpaszoBanuii. [I[puMeHATh IBHKEHUS TIOCKOCTH MPH PEIICHUH T€OMETPHUYECKUX 3aad.

[IpuMeHsATh TONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEeMaTHYECKHE MOJEIH IS
3a/1a4 peaybHOM J)KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHUS C IPUMEHEHUEM TOI00HS
U TPUTOHOMETPHUYECKUX (PYHKIUH (TI0JIB3YSCh, T/Ie HEOOXOAUMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/m KoHTpoJbHbIe
NPOrpaMMblI Bceero o0pa3oBaTejibHbIE PeCypPChl
padoTshI
Hauana reomerpuu. [Ipocreiimmue
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA 27 1 bubmmorera LIOK
p P ' https://m.edsoo.ru/7f417e18
H3MepCHI/IC FCOMeTpI/I‘IeCKI/IX BCIIMYNH
bubnnoreka IIOK
2 T 2 1
DEYTOILHHIH 0 https://m.edsoo.ru/7f417e18
3 [TapamnensHocTs. CymMMa yriioB 15 1 bubnmnoreka HOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/7f417e18
4 IIpssMOyTOBHBIE TPEYTOIHHUKH 7 bubnnorexa LIOK
PAMOYT Theyr https://m.edsoo.ru/7f417e18
bu6nuoreka [IOK
r 1
> COMCTPHHICCKHE HEPABCHCTRA > https://m.edsoo.ru/7f417e18
OxpykHOCTE. [ 'eoMeTprUuecKue MecTa
6 TO‘II;}; ITocTpoeuns :Il)mMo BIO [IUPKYIIS 18 1 bubmorexa HOK
L p HIbIO HHPKY https://m.edso0.ru/7f417e18
1 JIMHCHUKHN
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 10 1 bu6nuoreka [IOK
3HAaHUM https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM (POBbLIE)

Ne ni/mn KoHnTpoJbHbie
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
N bubmuorexa [JOK
! Herbipexyronpiiii 22 L https://m.edsoo.ru/7f417e18
bubnnoreka IIOK
2 Tonobue 16 1 https://m.edsoo.ru/7f417e18
bubmnoreka IIOK
3 Hromaze 16 L https://m.edsoo.ru/7f417e18
4 Teopema [Tudaropa u nauana 18 1 bubmuorexa [HOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
5 VIl 1 4eTBIPEXYTOJIbBHUKY, CBS3aHHBIE C 20 1 bubnuoreka [JOK
OKPY’KHOCTBIO https://m.edsoo.ru/7f417e18
5 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 10 1 bu6nuoreka [IOK
3HAHUU https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoauuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/mn KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
bubnuoreka [IOK
! Petenie TpeyronbHuKo 22 . https://m.edsoo.ru/7f417e18
bubnnoreka IIOK
2 Tonotue TpeyrommHuKos 12 1 https://m.edsoo.ru/7f417e18
bubnnoreka IIOK
3 Meron xoopauHar 10 0 https://m.edsoo.ru/7f417e18
bubnuorexa [JOK
4 Bexropst 20 . https://m.edsoo.ru/7f417e18
bubmuorexa [JOK
5 18 1
JUTHHA OKPYIKHOCTH H IUIOIAAE Kpyra https://m.edsoo.ru/7f417e18
bu6nuoreka [IOK
1
6 JIBHOKCHHS ILIOCKOCTH 0 https://m.edsoo.ru/7f417e18
[ToBTOpenue, 06001IeHNE, bu6nuoreka [IOK
7 N 10 0
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

I/ICTOpI/IH BO3HUKHOBCHUA U pa3BUTHA I'COMCTPUU

HauanbHbie IOHATHS T'COMCTpHUM. Tqua, npsamast, OTpE30K, JIyd

Hauanensie nonstua reomerpun. Touka, npsimasi, OTPE30K, JIyd

[Tonsatue 06 akcuome, Teopeme, J0Ka3aTeIbCTBE, ONPEIEICHHH,
CBOMCTBE, IPU3HAKE

B3anMHOe pacnonokeHue To4eK Ha npsaMoil. M3zmMepenue mimHbl
OTpE3Ka, PACCTOSIHUE MEKIY TOUKAMHU

B3anMHOe pacnonokeHue To4eK Ha nIpsaMoil. M3sMepenue mimHbl
OTpE3Ka, pACCTOSTHUE MEXTy TOUKAMU

BzaumHuoe PpacCIoJIOKCHHUE TOYCK Ha HpﬂMOfI. I/I3MepeHHe JJIMHBI
OTpE3Ka, paCCTOAHUC MCIKAY TOUKAMU

[TonynnmockocTs 1 yrois. Buns! yrios. MI3Mepenue BeTU4YuH yIiioB

10

[TonynnockocTs 1 yrois. Buns! yrios. MI3Mepenue BeTU4YuH yIiioB

Beprtukanbable 1 cMexxHbIe yribl. [lapanenbHblie n
NEepIEHINKYIISPHbIE MPSIMbIE

11

12

13

Beprukanbable u cMexHbIe yruibl. [lapanensHelie u
MEpIEHUKYISIPHBIE TPSIMbIE
Beprukanbable U cMexHbIe yIuibl. [lapanensaeie u
MIEPIEHIUKYIISIPHBIE IIPSIMBIE
Beprukanbablie U cMexHbIe yuibl. [lapanensaeie u
NIEPIEHJUKYIISIPHBIE IIPSIMBIE




Beprukanbable u cMexHbIe yruibl. [lapaensaelie u

14 NEePIEHANKYIIIPHbIE MTPSIMbIE 1

15 Buccekrpuca yria 1

16 buccekrpuca yria 1

17 buccekrpuca yrina 1

18 Jlomanast. Bunbl nomanbix. J{imHa 1oMaHOM 1

19 Jlomanas. Buasl nomanbix. JyinHa JJOMaHOM 1

20 MmuoroyronasHuks. I[lepumerp mHoroyronsHuka. Ilonstue o 1
BBIITYKJIBIX U HEBBIIYKJIBIX MHOTOYTOJIbHUKAX

21 Mmuoroyronsauku. [Iepumerp MmHOrOyrosnsauka. [lonstue o 1
BBIITYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

29 Mmuoroyronsauku. [lepumerp MmHOrOyronsHuka. [lonsarue o 1
BBIIYKJIBIX U HEBBIITYKJIbIX MHOTOYTOJIbBHUKAX

93 [lepBuuHbIe IpeCTaBIEHUS O PaBEHCTBE QUTYD, UX 1
pacrosaoKeHNUH, CHMMETPHUH

24 [Ipocreiimme nocrpoenus. MHCTpyMEHTHI 111 U3BMEPEHUN U 1
IOCTPOEHUI

25 HNHCcTpyMEHTBI U1l U3BMEPEHUN U TOCTPOSHUN 1
KonrtponbHast padora Nel no treme "Hauana reomerpun.

26 [Tpocreiiume reomerprueckue GUrypsl 1 Ux cBoiictsa. M3mepenue 1
reomeTpuueckux ¢uryp"”
Pabora Hax ommOkaMu 1o UTOoraM KOHTpOJIbHOM padoThl Nel o

27 teMe "Hauana reomerpun. [Ipocreiimme reomerpuueckue Gurypsl 1
U UX cBOMcCTBa. M3Mepenue reomeTpudeckux ¢uryp”

08 Bunbl TpeyroabHUKOB: OCTPOYTOJIBHBIE , IPSIMOYTOJIbHBIE, 1
TYIOYTOJIbHBIE, paBHOOEJPEHHbIE, PABHOCTOPOHHHE.

29 Menuana, GucceKTprca 1 BbICOTa TPEYTrOJbHUKA 1




30 Menuana, GuccekTpuca 1 BHICOTa TPEYTOJIbHUKA 1
31 PaBeHCTBO TpeyroasHUKOB 1
32 [lepBslii 1 BTOpOI IPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB 1
33 [lepBslii 1 BTOpPOI IPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB 1
34 [TepBbIit 1 BTOpOI PU3HAKH PABEHCTBA TPEYTOJLHUKOB 1
35 IlepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYIOJbHUKOB 1
36 PaBHOOEIpEHHBIC TPEYTOIBHUKH U UX CBOMCTBA 1
37 PaBHOOe1peHHBIE TPEYTOJIBHUKHU U UX CBOWCTBA 1
38 PaBHOOeIpeHHBIE TPEYTOJIBHUKH U UX CBOMCTBA 1
39 [Tpu3Hak paBHOOEAPEHHOTO TPEYTOJIHHUKA 1
40 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
41 Tperwnii npru3HaK paBEHCTBA TPEYTOJIBHUKOB 1
42 Tpetuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1
43 Tperwnii npru3HaK paBEHCTBA TPEYTOJIBHUKOB 1
m Cummerpuunsle Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW CUMMETPHH. 1
[TpumMepbl cHMMETPHUH B OKPY>KaIOIIIeM MUPE
45 @urypsl ¢ oceBoil cummerpuen. IIpumepsl cummerpuu B 1
OKpY>KaroIieM MHpe
46 KonTponbnas padorta Ne 2 o reme "TpeyronpHuku” 1
47 Pabora Haj ommOKamMu 1o UTOraM KOHTPOJIbHON paboTs! Ne 2 1o 1
teme: "TpeyronpHukn"
[TapannensHOCTh NpsiMbIX. MIcTOpUUECcKrE CBEACHUS O MTOCTYJIATE
48 EBknuaa u o ponu JIo6aueBCKOro B OTKPHITHH HEEBKIIMOBOU 1
Te€OMETPHH.
49 [Tpu3HaKH MapaIeTbHBIX MPSMBIX
50 [Tpu3Haku napayuIenbHBIX TPSIMBIX




o1 [Ipu3Haky napayieabHbIX IPSIMbIX 1

52 CBoiicTBa mapajuICIbHBIX TPSIMBIX 1

53 CaolicTBa napamuienbHbIX MPSMBIX 1

o4 CaolicTBa napamuienbHbIX MPSIMBIX 1

55 CyMMa yTiioB TpeyroJibHHKa 1

56 CymMma yriioB TpeyrojibHUKa 1

57 Buemrnue yribl TpeyrojibHUKa 1

58 Buemnue yriisl TpeyrojibHHUKa 1

59 CyMMa BHYTPEHHUX YIJIOB MHOTOYI'OJIbHMKA U CyMMa BHELIHUX 1
YTJIOB BBIITYKJIOT'O MHOTOYTOJIbHUKA

60 CyMMa BHYTPEHHHUX YIJIOB MHOTOYT'OJIbHHKA U CyMMa BHEITHUX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA

61 KonTponbnas padora Ne3 no teme "llapamiensHocts. Cymma 1
YIJI0B MHOTOYTOJIbHUKA"

62 Pabora Hag ommOKamMu 1o UTOraM KOHTPOJIbHOM paboTs! Ne3 1o 1
teMe "[lapannensHocTs. CyMMa yriioB MHOTOYTOJIBHHAKA"

63 [IpssMoyronbHBIN TpeyronbHUK. [Ipu3Haku paBeHCTBa 1
MPSIMOYTOJIBHBIX TPEYTOJIHLHUKOB

64 [Tpu3Haku paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB

65 IlepnenuKynsip ¥ HAKJIOHHAs

66 CBoiicTBO MeMaHbI MPSIMOYTOJIBHOTO TPEYTOIbHHKA, 1
MIPOBEAEHHON K TUIIOTEHY3€

67 CBoiicTBO MeMaHbI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, 1
MPOBEIEHHON K TUIIOTEHY3€

68 [IpsimoyronbHbBIN TpeyroibHUK ¢ yriaoM B 30 rpagycoB

69 [IpsiMOyTOBHBIN TPEeyroibHUK ¢ yriaoMm B 30 rpaaycos

70 CoOTHOIICHUST MEKIY CTOPOHAMH M YTIIaMH TPEyTOJIbHUKA




71

CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa

72 HepasenctBo TpeyroibHuka. HepaBeHCTBO O IJIMHE JIOMAHOM

73 HepaseHcTBO MeK 1y EPIIEHIUKYIIIPOM U HAKIIOHHOM.
PaccrosiHue oT TOUKM 10 IpsSIMOi

74 HepaseHcTBO MeK 1y EPIIEHIUKYIIAPOM U HAKIIOHHOM.
PaccrosiHre OT TOUKM 10 TIPSIMOM

75 Kontponbnas padota Ne4 o remam "I IpsiMmoyrosbHbIe
TpeyronbHuku", "['eomeTpuueckre HepaBeHcTBa"
Pabora Hag ommOKamMu 1o UTOraM KOHTPOJIBHOH paboTsl Ned 1o

76 temaMm "[IpsimoyronbHbie TpeyronbHuku", "['eomeTpuueckue
HepaBeHCTBA"

77 [loHsITHE OKPYXKHOCTHU U Kpyra. DJIEMEHThl OKPYXKHOCTHU U Kpyra:
LEHTP, PaInyC, XOP/bl U TUAMETPbI, UX CBOWCTBA

78 OKpyKHOCTb, XOPZbI U TUAMETPBI, UX CBOWCTBA

79 B3anMHOe pacnonokeHue OKpyKHOCTH U npsiMoi. KacarenbHas n
CEeKyIlasi K OKPYKHOCTHU

80 B3anMHOe pacnonoxkeHne OKpyKHOCTH 1 npsiMoi. KacarenpHas n
CeKyIllasi K OKPY>KHOCTHU

81 B3aumHoe pacnionoxeHue OKpyHOCTH U npssMoil. KacarenbHas u
CEeKyIlasi K OKPYKHOCTHU

82 OKpy>KHOCTb, BIIUCAHHAS B YIOJ

83 OKpy’KHOCTb, BIIUCAHHAS B YIOJ

84 [TonsiTHEe 0 reomeTpuueckom mecte Touek. [Ipumepsl
TrE€OMETPUUYECKUX MECT TOUEK HA TNIOCKOCTH

85 [TonsTHE 0 reomeTpuueckom mecte Touek. [Ipumepsl
TreOMETPUYECKUX MECT TOUYEK Ha MIOCKOCTH

86 OnucanHast OKPYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP




87

OnucaHHast OKPYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

88 OnucaHHast OKPY>KHOCTb TPEYroJbHHKA, €€ LIEHTP

89 buccektpuca yria u cepeAMHHbBIN NEPIEHAUKYISAP K OTPE3KY Kak
reOMETPHUECKUE MECTa TOUEK.

90 buccektpuca yria u cepeAMHHbBIN NEPIEHAUKYISAP K OTPE3KY KaK
reOMETPUUYECKUE MECTA TOUEK.

o1 Metoa reoMeTpuuecKuX MECT TOUEK P PeIIeHUN
reOMEeTPHUECKUX 3a]a4

92 MeTto reoMeTpuYeCKUX MECT TOUEK MPU PELLICHUN
reOMEeTPHUECKUX 3a]a4
O6ocHOBaHMSI MPOCTEHIINX TOCTPOCHUH, ITAIBI 331241 Ha

93 MOCTPOCHMSI, PELICHUE 33/1a4 Ha TIOCTPOCHUE IIUPKYJIEM U
JIMHEHUKOU
O6ocHOBaHMs IPOCTEUIINX OCTPOCHUH, ITalbI 3a/1a41 Ha

94 IIOCTPOEHHUSI, PELLICHUE 33/1a4 Ha IOCTPOCHUE LIUPKYJIEM U
JIMHENUKOU
KontpomnbHas padota Ne 5 o teme "OKpy>KHOCTb.

95 I'eomeTrprueckue mecra Touek. [locTpoeHMs ¢ MOMOLIBIO HUPKYJIS
U JIMHEUKH"
Pabota Hax ommOkaMu 1o UTOraM KOHTPOJIbHOM padoThl NeS o

96 teMaM: "OkpyXHOCTb. [ 'eomeTpuueckue Mecra Touek. Iloctpoenus
C MOMOILb. IUPKYJISI U TUHEUKN"

97 [ToBTOpenue u 06o0meHne. Pemenue 3ama4, WITIOCTPUPYIOIIAX
CBSI3M MEXAY Pa3IMYHBIMU TEMaMH Kypca

08 IToBTropenue u o6o0meHue. Penenue 3a1a4, WITIOCTPUPYIOIIUX
CBSI3M MEXAY Pa3INYHbIMU TEMaMH Kypca

99 IToBTrOopenue u o6o0meHue. Pemenue 3a1a4, WITIOCTPUPYIOIIUX

CBsA3U MCXKIY PAa3JIMYHBIMU TCMAMH KypcCa




100 [ToBTOpeHue u 06001meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX 1
CBSI3U MEKY pa3IMYHBIMU TEMaMH Kypca

101 Wrorosas koHTposibHAs paboTa Ne6 1

102 PaboTa Haj omMOKamMu 10 UTOTAaM UTOTOBOM KOHTPOJILHOW PaOOTHI 1
Ne 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

KoanyecTBO 4acos

Ne i/ Tema ypoka KonTpoubH
Bcero
ble padoThI
1. [Tapamienorpamm, u €ro CBOMCTBA 1
2. [TapannenorpamMm, 1 €ro CBOMCTBA 1
3. [Tapamienorpamm, ero Npu3HAKU U CBOMCTBA 1
4. [Tapamienorpamm, ero npu3Haku U CBOKWCTBA 1
5. [Tapamienorpamm, ero Npu3HAKU U CBOMCTBA 1
6. [TpsMoyronbHUK, poMO, KBafpaT, X IPU3HAKHU U CBOMCTBA 1
7. [IpsmoyronabpHUK, poMO, KBajipaT, UX PU3HAKU U CBOMCTBA 1
8. [TpsMoyronbHUK, poMO, KBafpaT, X IPU3HAKHU U CBOMCTBA 1
9. [IpsmoyronabpHUK, poMO, KBajipaT, UX PU3HAKU U CBOMCTBA 1
10. Tpaneuus. PaBHoOeipeHHas Tpanenus, e€ CBOWCTBA U MIPU3HAKH 1
11. Tpanenus. PaBHoOenpenHas Tparmnenus, e€ CBONCTBA U IPU3HAKU 1
12. IIpssMoyrosbHas Tpaneuus 1
13. CpenHssis TuHUSA Tpaneuuu 1
14. CpenHsist TMHUS TPEYroJbHUKA 1
15. Cpenssist TMHUSA TPEyroJbHUKA 1
16. Teopema daneca 1
17. Teopema 0 IpONOPIMOHATIBHBIX OTPE3KAX 1
18. [leHTp Macc TpeyrojJbHUKA 1
19. LlenTpanbHO-CUMMETPHYUHBIE (UTYPHI 1
20. VYpox 06001IeHNS U CHCTEeMAaTH3alluK 3HAHUH TT0 TeMe «YeThIPeXyTroabHUKI 1
21. Kontponbhas padora Nel 1o teme "UeTbpé€XxyronbHuku" 1 1




22. Pabora Haj ommOKamu 1o uToraMm KOHTPOJIbHON paboTsl Nel 1o Teme «HeThIpexyronbHUKI 1
23. [TogoGue TpeyroJbHUKOB, KO3(PGUIIUESHT MTOA00HS 1
24. [TooOue TpeyroibHUKOB, KO GUIHEHT TOA00Us 1
25. [TpusHaku momo0Oust TpEYroIbHUKOB 1
26. [Tpu3Haku mog00Ms TPEYrOJLHUKOB 1
27. [TpusHaku momo0Oust TpEYroIbHUKOB 1
28. [Tpu3Haku mog00Ms TPEYrOJLHUKOB 1
29. [Ipu3Haku nompo6ust TPEYroJbHUKOB 1
30. [Tpu3naku mo100us TPEYroIbHIUKOB 1
31. [Ipumenenue mogo6us pu pelIeHUH MPAKTUYECKUX 3a]a4 1
32. [TpumMeHeHne noJ00Ms IPU PELLICHUH IPAKTUYECKUX 3a/1a4 1
33. [Ipumenenue mogo6us pu pelIeHUH MPAKTUYECKUX 3a]a4 1
34. [TpumeHeHne noJ00Ms IPU PELLICHUH IPAKTUYECKUX 3a/1a4 1
35. Beenenne nonsarust mpeoOdpazoBaHus Mo100uMs 1 MOJOOHBIX (pUryp 1
36. VYpok 000011eHus ¥ cucTeMaTH3aluy 3HaHui o teme «Ilogobue» 1
37. KonTponsnas padora Ne2 no teme "ITonobue” 1
38. Pabora Hag ommOkamu 1o UToraM KOHTpoabHOU paboTsl Ne2 o teme «IlogoOuex» 1
39. [Tonsitre momaau. CBONCTBA MIIOIMIAAEH reOMEeTpUIECKIX QUTYp 1
40. [HonsTne nnomaau. CBoiicTBa MIIoLIaiel TEOMETPUUECKUX PUTYD 1
41. [TonsTue miomaau. CBONCTBA IUIOMIAJIeH reoMeTpruIecKux puryp 1
42. [Ipocreiimme Gopmynbl As IUIOMIAM TPEYroJIbHUKA, apajuiesorpaMma, poMoa 1 Tparnenuu 1
43. [Ipocreiimue hopMyssl A MIIOLIAAN TPEYrOIbHUKA, TapajljiesorpaMma, poMoa u Tpaneuuu 1
44, [Tpocreiimue hopMyIbl s TUIOMIAAU TPEYrojbHUKA, apajuleiorpaMma, poMOa 1 Tparnenuu 1
45, [Ipocreiimue hopMyssl A MIIOLIAAN TPEYrOIbHUKA, TapajljiesorpaMma, poMoa u Tpaneuuu 1
46. [Ipocreitmue GopmMyIIbl A5 TIIOMAIN TPEYTOIbHUKA, MapajuiesiorpaMMa, poM0Oa U Tpanenuu 1
47. [Ipocreiimme hopMyssl A MIIOLIAAN TPEYrOIbHUKA, TapajljiesorpaMma, poMoa u Tpaneuuu 1




48. [Ipocreiimme GopmyIbl s TUTOMIAIN TPEYTOJIbLHUKA, TapajuIesiorpaMma, poMOa 1 Tparneinu 1
49. [Tpocreiimume Ghopmysbl 171 MIOLIAU TPEYTOJIbHUKA, TapajulesorpaMmma, pomoa 1 Tpanenuu 1
50. [Mnomaau momxo6HBIX puryp 1
51. ITnomaau mogo6HBIX GHUTYp 1
52. VYpok 0000111eHus U cucTeMaTH3aluu 3Hanui o teme «llnomane» 1
53. KonTtponsnas padora Ne3 o reme "Ilnomans" 1
54, PaboTa Hax ommbKamMu 1o UToraM KOHTPOJIbHOM paboTel Ne3 o teme «ILimomanp» 1
55. Teopema ITudaropa 1
56. [Tpumenenue Teopemsl [Tudaropa npu penieHun NPaKTUIECKUX 33129 1
57. [Ipumenenne Teopemsl [Inaropa npu permeHny NpaKTHYECKUX 3a1a4 1
58. [Tpumenenue Teopemsl [Tudaropa npu penieHun NPaKTUIECKUX 33129 1
59. [Tpumenenne Teopemsl [Inaropa npu pemeHnn NpaKTHYIECKUX 331249 1
60. [Tpumenenue Teopemsl [Tudaropa npu penieHun NPaKTUIECKUX 33129 1
61. [IponopunoHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
62. [TponopuroHanbHbIe OTPE3KU B PSAMOYTOJIBHOM TPEYTOJIbHUKE 1
63. [IponopuroHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE 1
64. [IponopuroHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTIOJIbHUKE 1
65. CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHI€HC OCTPOr0 yIJa NPsIMOYTOJIbHOIO TPEYTOJIbHUKA 1
66. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOT0 YIJa MPsIMOYTOJIBHOTO TPEYTrOJIbHUKA 1
67. CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHI€HC OCTPOr0 yIJa NPsIMOYTOJIbHOIO TPEYTOJIbHUKA 1
68. Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45° u 60° 1
69. Tpuronomerpuyeckue ¢pynkuuu yrios B 30°, 45° u 60° 1
0. VYpok 060011eHns U cucTeMaTu3anuy 3Hanui o teme «Teopema I[Tudaropa u Hagana 1
TPUTOHOMETPUI
71. KonTtponbHas padora Ne4 o reme "Teopema IIudaropa n Hauana TpuroHoMeTpun" 1




Pabora Haj ommbKamu 1o uToraMm KOHTpoJibHOU paboTsl Ne4 o teme "Teopema Iludaropa u

2 Havaja TpuroHomeTpuu" L
73. BrniucanHbIe ¥ LICHTPAIIBHBIE YIUIBI 1
74. Brniucannbie v LIEHTpaIbHBIE YTIIbI 1
75. BrniucanHbIe ¥ LICHTPAJIBHBIE YIUIBI 1
76. BnucanHnble U LEHTpaIbHBIE YIIIbI 1
77. Yrois Mexay KacaTeJIbHOU U XOpAOU 1
78. VYron Mexay KacaTellbHOW U XOpA0ou 1
79. Vsl MEXAy XOpJIaMHU U CEKYLIUMU 1
80. Yrael MeXAy XOpAaMU U CEKYLLMMU 1
81. BnucanHble 1 OIMCaHHBIE YETBIPEX YT OJIbHUKHU 1
82. BrnucanHuble 1 onrMcaHHbIE YETBIPEXYTOJIbHUKHU 1
83. CBoiicTBa ¥ MPU3HAKK BIUCAHHOTO YE€THIPEXYTOJIbHUKA 1
84. CBoiicTBa M IPU3HAKHU BIMCAHHOTO YETHIPEXYTOJIbHUKA 1
85. CBoiicTBa U IPU3HAKH BIMCAHHOTO YETHIPEXYTOJIbHUKA 1
86. CBoiicTBa M MPU3HAKH BIUCAHHOTO YE€THIPEXYTOJIbHUKA 1
87. B3anmMHOe pacnionioxeHHue IByX OKPYKHOCTEH 1
88. Kacanue okpyxxHoCTEN 1
89. OO01ure KacaTeNbHbIE K IBYM OKPYKHOCTSIM 1
90 VYpox 00001IeHHS 1 CHCTEeMAaTH3allu 3HAHUH TI0 TeMe «YTJIbI U YE€ThIPEX YT OJbHUKH, 1
' CBA3AHHBIE C OKPYKHOCTBIOY
91. KonTponpHas padora Ne5 mo teme "YTIbl U 4eTBIPEXYTOTBHUKH, CBSI3aHHBIE C OKPYKHOCTHIO" 1
92, Pabota Hag ommOKaMu 1Mo ©ToraM KOHTPOJIbHON paboTer Ne5 Teme "Yriisl 1
YEeTHIPEXYTOJIbHUKHU, CBA3aHHBIE C OKPYKHOCTBIO»
93, [ToBTOpenue u o6o61eHne. Pemenne 3a1a4, MIUTFOCTPUPYIOLIUX CBSI3U MEXKY Pa3IMUHbIMU 1

TeMaMH Kypca




[ToBTOopenue u 0000meHne. Penenne 3a1a4, WILTIOCTPUPYIOIINX CBSI3H MEXY Pa3InIHBIMU

94. 1
TEMaMH Kypca

95, [ToBTropenue u 06o0mmenue. Permenne 3a1a4, WILTIOCTPUPYIOIIUX CBSI3H MEXKY Pa3InYHBIMU 1
TEMaMu Kypca

9%6. [ToBTOpenue n o6o6meHue. Pemenue 3a1a4, WIUTIOCTPUPYIOLUX CBA3H MEXY Pa3IU4YHBIMU 1
TEMaMH Kypca

97 [ToBTropenue u 0000meHue. Penenne 3a1a4, WILTIOCTPUPYIOMINX CBSI3H MEXKY Pa3InIHBIMU 1
TeMaMH Kypca

98, [ToBTopenue u 0000meHNe. Penenne 3a1a4, WILTIOCTPUPYIOIINX CBSI3H MEXKTY Pa3InIHBIMU 1
TEMAaMHU Kypca

99, [ToBTOpenue n o6o61enue. Pemenue 3a1a4, WUTIOCTPUPYIOIIUX CBA3H MEXY PA3IUUYHBIMU 1
TeMaMHu Kypca

100. Hrorosast KoHTpOJIbHAsS paboTa Ne 6 1

101 [ToBTOopenue u o6obienue. Pemenue 3a1a4, WITIOCTPUPYIOILUX CBA3H MEX]Y PA3IMUHBIMU 1
TEMAaMHU Kypca

102, [ToBTOpenue n o6o61meHune. Pemenue 3a1a4, WUTFOCTPUPYIOIUX CBA3H MEXIY PA3TUYHBIMU 1
TEMaMu Kypca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°

OcHOBHOE TPUTOHOMETPUUIECKOC TOXKIACCTBO

DopMyIIsI IPUBEACHUS

DopMyIbl IPUBEACHUS

Pemenue tpeyronsHukoB. TeopemMa KOCUHYCOB

Pemenue TPECYIrOJIbHUKOB. TeopeMa KOCHHYCOB

® I IN || VR IW N e

Teopema cuHyCcOB

TeopeMa CHUHYCOB

L

Pemenne IMMPAKTUYCCKUX 3aaa4 C UCIIOJIb30BAHUEM TCOPCMbI
KOCHUHYCOB U TCOPEMEBI CUHYCOB

|

10.

11.

Pemenne IMMPAKTUYCCKUX 3aaa4 C UCITOJIb30BAHUEM TCOPCMbI
KOCHHYCOB U TCOPEMBI CUHYCOB

Pemienne IMMPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHUEM TCOPCMBI
KOCHUHYCOB U TCOPEMEBI CUHYCOB

12.

Pemenne MMPAKTUYCCKUX 3aaa4 C UCIIOJIb30BAHUEM TCOPCMbI
KOCHHYCOB U TCOPEMBI CUHYCOB

13.

14.

Tpuronomerpuueckue GopMyJIbl IS IIOLMAAN TPEYTOJIbHHKA,
napassenorpamMmma
Tpuronomerpudeckue GopMyIbl JUTs MIIOMIAIH TPEYTOJIbHUKA,
napajuiesorpaMma

15.

Tpuronomerpuyeckue GopMyJIbl IS IJIOLMAAN TPEYTOJIbHUKA,
napajuIeIorpaMma




Tpuronomerpudeckue GoOpMyIIbl JUTS IIIOMIATH TPEYTOJIbHUKA,

16. 1
napajuIeIorpaMma

17. ®opmyna ['epona

18. ®opmyia ['epona

19. dopmyiia IIIOWAAN BBITYKIOTO YETHIPEX YT OJIbHUKA

20, 0O0001eHne 1 cucreMaTu3anus 3HaHuil o reMe «Pemenue 1
TPEYrOJIbHUKOB

21. KonTtponsHast padora Nel mo teme "Pemenue TpeyroisHUKOB" 1

57, Pabora Haj ommbKkamu 110 UToraM KOHTpoJibHOU paboTs! Nel mo 1
TeMe «Pelenne TpeyroJbHUKOB)»

23. Xopabl ¥ 10100HBIE TPEYTOIbHUKH B OKPYKHOCTH 1

24. Teopema 0 mpoU3BEAECHUN OTPEZKOB XOP/I 1

25. Teopema 0 Ipou3BEIEHNU OTPE3KOB XOPJL 1

26. TeopeMsbl 0 IPOU3BENEHUH OTPEZKOB CEKYIIUX 1

27. Teopemsl 0 TPOU3BEAECHUN OTPE3KOB CEKYIINX 1

28. TeopemMa 0 kBaspaTe KacaTeabHON 1

29. TeopeMa 0 KBazpaTe KacaTeIbHON 1

30. Teopemsr UeBst u MeHemnast 1

31. Teopemsl UeBbl 1 Menenas 1

32. [TonsaTHe 0 romoTeTHH 1

33. Konrtponsnas padora Ne2 o teme "Ilogobue TpeyroabHUKOB" 1

34 Pabota Hag ommOKaMu 1Mo UTOraM KOHTPOJIBHOU paboThl No2 1o 1

‘ teme "[logobue TpeyroabHUKOB"

35, VYpaBHeHHe NPSAMOI Ha INIOCKOCTH. YTIIOBOUM KO3 DULIUEHT 1 1
CBOOOJHBIN YJIEH, UX T€OMETPUUECKHI CMBICIT

36, VYpaBHeHUe MPsIMOI HA TUNIOCKOCTH. YTII0BOH KOA((UIIMEHT U 1

CBO60I[HLII>1 YJICH, UX FeOMCTpI/I‘-IeCKI/Iﬁ CMBICJI




[TapannenbHOCTb U IEPHEHIUKYISIPHOCTD MPSMBIX (Y€pe3 YIIIOBOU

37. 1
ko3 puImeHT)
38. YpaBHEHHE OKPYKHOCTH 1
39. HaxoxneHue nepeceyeHnii OKpyKHOCTEH U IPSIMBIX B KOOpIUHATAX 1
40. HaxoxneHnue nepecedyeHui OKpY>KHOCTEN U IPSIMBIX B KOOPAUHATAX 1
41. ®dopmyiia pacCTOSHUS OT TOUKHU 10 IPSAMOH 1
4. [Tnomans napamienorpaMmma B KOOpAWHATAX, IOHATHE 00 1
OpPUEHTUPOBAHHOM ILIOLIAIN
43 [TpumMeHeHHEe MeTO/1a KOOPIMHAT B IPAKTUYECKU-OPUEHTUPOBAHHBIX 1
' reOMEeTPUYECKUX 3a/lauax
as. [TpumeHeHHEe MeTO/1a KOOPIMHAT B IPAKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKUX 3a/1auax
45, BekTopsl Ha IIOCKOCTH 1
46 CrnoxeHue ¥ BbIYMTaHUE BEKTOPOB — IIPaBUJIA TPEYTOJIbHUKA U 1
' napajenorpaMmma
47 CrnosxeHue ¥ BBIMUTaHUE BEKTOPOB — IPaBUJIa TPEYTOJIbHUKA U 1
' napajenorpaMmma
48. YMHOX€EHNE BEKTOpaA Ha YHCIIO
49. KoopnauHnats! BekTOpa
50 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO B 1
' KOOPJMHATAX
51 CrnoxeHue ¥ BBIYMTAaHHE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCJIO B 1
' KOOPAMHATAX
52. [IpumeHeHne BEKTOPOB B (hH3HKeE, LIEHTP Macc 1
53. [Tonsartue o 6a3uce (Ha MIOCKOCTH). Pa3noskeHuss BEKTOPOB 1o 6azucy 1
54. [Tonsartue o 6a3uce (Ha MIOCKOCTH). Pa3noxkeHuss BEKTOPOB 10 6azucy 1
55. [TonsiTue o 0a3uce (Ha mockocT). Pasnoxenust BEKTOPOB 1o Oa3ucy 1




CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB, TEOMETPUUYECKUIN CMBICI U

>6 BBIPAXCHHE B IEKAPTOBBIX KOOPAUHATAX 1

57. JuctpuOyTUBHOCTD CKAJIIPHOTO MPOU3BEICHHS

58. CxkassipHO€E MPOU3BENCHUE U NPOCLIUPOBAHUE

59 [IpuMeHeHne CKaISIPHOrO IPOU3BEICHUS BEKTOPOB U1 HAXOXKICHUS 1

' JUIVH U YIJIOB

60. ITpuMeHeHne CKaIsIpHOIO IPOU3BEIECHUS BEKTOPOB JIs HAX 0K ICHUS 1
JUIMH U yTJIOB

61, Pemenne reomeTpryeckux 3a1ad ¢ HOMOIIBIO CKAISIPHOTO 1
IIPOU3BEICHUS

62. O06o001IeHre U CUCTeMAaTH3aINs 3HAHUI 110 TeMe « BeKTopb»

63. Konrponsnas padora Ne3 o teme "Bekrops!”

64 Pabora Hag ommOKamu 110 HTOraM KOHTPOJIBHON padoThl Ne3 1mo 1
TeMe «BeKTophI»

65. IIpaBUIBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE UX DJIIEMEHTOB 1

66. [IpaBUIIBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE UX YJIEMEHTOB 1

67. IIpaBUIBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE UX DJIIEMEHTOB 1

68. [IpaBHIIBHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE UX YJIEMEHTOB 1

69. Yuciio m 1 JyIHA OKPYKHOCTH 1

70. Yuciio T 1 JyIHa OKPYKHOCTH 1

71. JIvHa TyTH OKPYKHOCTH 1

72. JlnvHa 1yru OKpy>KHOCTH 1

73. Panuannas mepa yria 1

74. Pannannas mepa yria 1

75. [Tnomanaes Kpyra u ero 3JeMEHTOB (CEKTOpa U CETMEHTA) 1

76. [Inomans kpyra 1 €ro 3J€MEHTOB (CEKTOpa U CETMEHTA) 1




77. [Inomanp kpyra u ero 3JeMEHTOB (CEKTOpa U CETMEHTA) 1

28, Brruncnenue nepumMeTpoB U miomaaei puryp, BKIOYAIOMIMX 1
AJIEMEHTHI KpyTa

79, Brruncnenue nepumMeTpoB U IIIomazaei Guryp, BKIOYAIONINX 1
3JIEMEHTHI KpyTa

20 O06o01IeHre U crucTeMaTu3anus 3HaHul 1o TeMe «JlmHa 1
OKPYKHOCTH U ILIOLIAAb KPyTra»

81 Kontponbnas pabota Ne4 o teme "J{imHa OKpY>KHOCTH U TUIOIIA b 1
Kkpyra"

82. PaGora Hag ommOkamMu 1o UTOraM KOHTPOJIbHOM padoThl Ned 1

83. LlenTpanpHas cuMMmeTpus 1

84. LlenTpanbHO-CUMMETPUYHBIC QUTYPBHI 1

85. IToBopot 1

86. OceBas cuMMETpUst 1

87. @urypsel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOH OCH 1

88. [NapasienbHbIi IEpeHoc 1

89. TlousTie NBMKEHUS U €TO CBOMCTBA 1

90. PagseHcTBO (huryp 1

91 [IposiBneHus: cuMMETpUN B IPUPO/IE, )KUBOITUCH, CKYIBITYPE, 1
apXUTEKType

92. Komnozuiuu aBmxeHuit (mpoctenime npumepsl) 1

93, [ToBTropenue u 00o0meHne. Perenne 3a1a4, WILTIOCTPUPYIOIINUX 1
CBSI3M MEXAY PAa3IMUYHBIMUA TEMaMH Kypca

94, [ToBTOpenue u 0600meHne. Permenune 3anad, WITIOCTPUPYIOIINX 1
CBSI3M MEXKAY PA3IMYHBIMU TEMaMH Kypca

95, [ToBTOpenue u 06o0meHne. Perenne 3a1a4, WILTIOCTPUPYIOIINUX 1

CBsA3U MCXKY PA3JIMYHBIMA TEMaMH Kypca




%. [ToBTOpenue u 06001meHne. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX 1
CBSI3U MEXKIY pa3IMYHBIMU TEMaMH Kypca

97 [ToBTOpenue u 06001meHne. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX 1
CBA3U MCIKY PAa3JIMYHBIMHA TEMAaMH KypcCa

98, [ToBTOpenue n o6oOmeHue. Penenue 3a1a4, MILTFOCTPUPYIOIIUX 1
CBSI3U MEXKIY pa3IMYHBIMUA TEMaMH Kypca

99 [ToBTOpenue u 06001meHne. Pemenue 3a1a4, WILTIOCTPUPYIOIINX 1
CBSI3U MEXKIY pa3IMYHBIMUA TEMaMH Kypca

100. [ToBTOpenue u 06001meHNe. Pemmenue 3a1a4, WILTIOCTPUPYIOIINX 1
CBsA3U MCXKY PAa3/IMYHbBIMHA TEMAaMU KypcCa

10, [ToBTOpenue n o6oOIeHue. Perenue 3a1a4, WILTFOCTPUPYIOIIUX 1
CBSI3U MEXKIY pa3IMYHBIMUA TEMaMU Kypca

102. [ToBTOpeHue u 06001eHNe. Pemenne 3a1a4, WILTIOCTPUPYIOIINX 1
CBsA3U MCXKIY PAa3/IMYHBIMHA TEMAaMH KypcCa

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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