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INOACHUTEJIBHAA 3AIINCKA

['eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3/1€J0B IKOJbHOW MAaTEMAaTUKH, UMEIOIIUNA CBOCH 1EbIO
o0ecreynTh M3y4eHHE CBOMCTB M pa3MepoB (UTYp, WX OTHOLICHWH M B3aMMHOE PACIOJIOXKEHUE,
OMHpAETCs Ha JIOTMYECKYIO, JOKa3aTelbHYIO0 JIMHUIO. L[eHHOCTh M3yueHUsi reoMeTpHH Ha ypOBHE
OCHOBHOTO 00IIEro o0pa3oBaHMs 3aKJIIOYAETCSd B TOM, YTO OOYYAIOIIMICS YYUTCS TNPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKICHHS, CTPOUTH JIOTUYECKUE YMO3AKJIIOYCHHsI, JOKa3blBaThb HCTUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOAUTH PACCYKIEHUS «OT IPOTUBHOIO»,
OTIIMYaTh CBOMCTBa OT NpPU3HAKOB, (popMynHupoBaTh oOpaTHble yTBepxAeHus. Ocoboe 3HaueHUE
JI0Ka3aTeNbHasl JUHUS UMEET AJIs YIiIyOJIEHHOTO U3yUEHUsI MaTEMATHUKH.

Llenbto U3ydeHusi TeOMETPUU SBIISICTCS HCIOIb30BaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUU KaK
MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOUINXCS B peasibHON ku3HUA. OOyyaromuiics
JOJI’KEH HAYYUThCS OINPEIEsTh TEOMETPUUYECKYIO (DUTYPY, OMUCHIBAThH CIIOBAMU YEPTEK UIIH PUCYHOK,
HANTHU MJI0IIA (b 3eMEIBHOTO YYacTKa, PACCYUTHIBATh HEOOXOIUMYIO [UIMHY ONTOBOJIOKOHHOTO Kabesst
WK TpedyeMble pa3Mephl Tapaxka JjIsl aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpAsi, BEIUUCIUTENbHAS
JIMHUSA B U3y4eHUHU reomeTpud. [Ipu pemenun 3a1a4 MpakTHIECKOT0 XapaKTepa 00yqatouics yauTcs
CTPOUTh MATEMAaTUYECKUE MOJEIU PEalbHBIX KHU3HEHHBIX CHUTYallMi, MPOBOAUTH BBIYHCICHUS U
OLICHMBATh aJICKBATHOCTb MTOJIyYEHHOT'O pe3yibTaTa.

Oco0eHHOCTh Y4eOHOro Kypca YriayOJEHHOIO H3Y4EHHUS I'€OMETPUM COCTOUT B TOM, UTO
oOyuaroluecs: He IPOCTO 3HAKOMSTCS C ONPENEIEHHBIMU OHITUSIMHU, a YBEPEHHO OBJIAZIEBAIOT UMHU.
CymiecTByrone TeMbl MporpamMmbl 0a30BOro Kypca reoMeTpUM H3y4aroTcs Ha Oosee riyOokoM
YpPOBHE, a 00yJaroImuecst IpHOOPETa0T YMEHHS, IIOMOTAIOIINE UM YBEPEHHO IIPUMEHSTh CBOU 3HAHUS
HE TOJBKO B MaTeMaTHKe, HO M B CMEXHBIX MpeAMeTax, mpexie Bcero ¢usuke u uHbopMaTuke, a
TaK)K€ M0JIb30BaThCS MOJYYEHHBIMU 3HAHUSMU IIPU PEILIEHUH PAKTUYECKUX 3a/1a4.

CornacHo ywyeOHOMY IUIaHy B 7-9 Kilaccax u3ydaercst yriiyOia€HHbBIM y4yeOHBIH Kypc
«['eomeTpusi», KOTOPBI BKJIIOYAET CJEAYIOLUIME OCHOBHBbIE pas3aenbl coaepxkanus: «Hauana
reomerpun», «TpeyronbHukn», «OKpyKHOCTbY», «UeThlpéxyroabHuku», «llogobue», «DieMeHTHI
TpuroHomerpun», «llnomaau», a taxke «Meton koopauHar», «Bektops», «lIpeobpa3oBanus
TJIOCKOCTH.

Ha u3yuenue yueOHoro kypca «l'eomerpusi» orBoautcst 306 gacos: B 7 kinacce — 102 yaca (3
yaca B HeZlento), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kimacce — 102 vaca (3 gaca B HeZIento).

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC

Hauyana reomerpun

Hcropust BOZHUKHOBEHUSI M pa3BUTHA reoMmerpun. HawanbHble moHsaTHs reomerpuu. Touka,
npsMasi, 0Tpe3ok, Jyd. [TonsTue 06 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONMPEIEICHUH.

B3anMHOE pacnosnoxeHne To4ek Ha MpsAMoM. M3MepeHue NIuHbBI 0Tpe3Ka, PaCCTOSIHUE MEXKY
TOYKaMU.

[Tonymnockocts U yros. Buasl yrinos. M3mepeHne BenvdnH yriioB. BepTukanbHble U CMEXKHBIE
yrisl. [lapaiensHble U IEpIIEHIUKYIIApHBIE IPsIMbIE. PaccTosiHUE OT TOYKH 10 IIpsIMOi. buccektpuca
yria.

Jlomanas. Bunel nomansix. JliimHa joManoi. MHoroyronsHuky. Ilepumerp MHOrOyrojbHHKA.
[ToHsiTHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOIOYTOJIbHHAKAX.

[TepBuYHbIE TPEICTaBICHUS O paBEHCTBE QUTYP, UX PACHIOJIOKEHUU, CHMMETPHH.

[Ipocreiimune noctpoeHus. MHCTpyMEHTBI 1Sl UBMEPEHUN U TOCTPOEHUM.

TpeyroabHuku

Buael TpeyrojabHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJbHBIE, TYIOYTOJbHbIE, PaBHOOEAPEHHBIE,
paBHOCTOpOHHHE. MeanaHna, OuCCeKTpuca U BbICOTA TPEYroJIbHHKA.

PaBeHcTBO TpeyrosbHUKOB. llepBblii W BTOPOM MpPU3HAKK PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOepeHHbIE TPEYTONBHUKY U UX cBoMcTBa. [Ipru3Hak paBHOOEIpeHHOrO TpeyroyibHuKa. Tperuit
IIPU3HAK PABEHCTBA TPEYTOJbHHUKOB.



CooTHOIIEHHST MEXIy CTOPOHAMHM M yIJIaMH TpeyrosibHHKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 JyIMHE JJOMaHOM.

Cummerpuunblie gurypsl. OCHOBHBIE CBOMCTBa oceBoil cummMerpuu. [Ipumepsl cummerpun B
OKpY’KaroIleM MHpe.

ITapanuieabHble npsiMbie. CyMMa yIjI0OB MHOTOYTOJIbHUKA

[TapannenbHOCTh MpPSIMBIX, HCTOPUYECKHE CBEIEHHMs O IocTyiaaTe EBkiIMga M 0 poiu
JloGaueBCKOro B OTKPBITUM HEEBKINAOBON reomerpuu. CBOHCTBA M IMPU3HAKU IapaJlIeNIbHBIX
npsaMbeix. CymMma yriioB TpeyroyibHuka. BHemHue yrisl TpeyrosnbHuka. CymMma BHYTPEHHUX YIJIOB
MHOT'OYTI'OJIbHUKA ¥ CYyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIe TPEYT0JIbHUKH

[Tpu3Haky paBeHCTBA MPSMOYIOJIbHBIX TPEYrOJbHUKOB. llepneHAauKkynsp M HaKIOHHAs.
CBoOICTBO Me/iMaHbl NPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K runorenyse. [IpsmMoyroabHbIi
TPEYTroJbHUK C yriioM B 30°.

Oxpy:xHOCTH

[ToHSATHSL OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPY)KHOCTH U Kpyra: LIEHTp, paguyc, AUaMeTp,
X0pJa, UX CBOMCTBA. B3anMHoOe pacnosoxeHue oKpyKHOCTH M IpsiMoil. KacaTenpHas U cexymas K
OKpyx)HOCTU. OKpYKHOCTb, BIMcaHHasi B yroi. llpocTeiiiine nocTpoeHust ¢ MOMOLIbIO LUPKYJIS U
JIUHEUKH.

I'eomeTpnueckne mecra ToYeK

[ToHsATHE O TeoMeTpUYECKOM MecTe ToueK. [Ipumepbl reoMeTpH4ecKMX MeECT TOYeK Ha
IUIOCKOCTH. briccekTpuca yriia u cepeiMHHbIN EpIEHAUKYISP K OTPE3KY KaK T€OMETPUUYECKUE MECTA
toueK. OnucaHHas OKPYKHOCTb TPEYTOJIbHUKA, €€ LIeHTP. MeToJ] reOMeTpUYECKUX MECT TOUYEK MpHU
peLIeHUH TEOMETPUUYECKUX 3a/1a4.

ITocTpoeHust ¢ MIOMOIIBIO HUPKYJISI U JJUHEHKH

Uctopuueckue cBeneHus. OOOCHOBaHUS MPOCTEHIIMX IOCTPOEHUM, O3Tambl 3aJadd  Ha
HOCTPOCHMSI, PELICHUE 3a/1a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTMHEHKOM.

8 KJIACC

YeTbIpEéXyroJabHUKH

[Tapannenorpamm, ero npusHaku 1 cBoiicTsa. [IpsMoyronsHuk, poM0, KBaapaT, UX MPU3HAKU U
cBoiictBa. Tpameuus. PaBHOOeapeHHas Ttpameuus, e€ cBoiicTBa W mpu3Haku. lIpsMoyronbHas
Tpaneuust. CpeaHsis TUHUS Tpaneuuy.

Cpenssii nuHUS TpeyroipbHuUKa. MeTox yIBOEHHS MeEIUaHbl TPEyroibHHKA. Teopema o
nepecedyeHny MeIuaH TPEYroJbHUKA.

Teopema @aneca, Teopema O MPONOPLUHMOHAIBHBIX OTpe3kax. Teopema BapunboHa nis
MPOU3BOJIBLHOTO YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMonooue

[Tonobue TpeyronbHUKOB, Ko3(duuueHnt nomodbus. IlpusHaku mNOAOOHS TPEYroJbHUKOB.
[TpumeHeHne no100Usl IPH PEIIeHNH T€OMETPUUYECKUX U MTPAKTUYECKHX 3aj1au.

Ilnomann

[Tonstue o mnomanu. CBoiicTBa 1uiomaael reomerpudeckux ¢uryp. Ilpocreiimme Gpopmyisl
JUIS TUIOIIAN TPEYTrobHUKA, MapaienorpaMma, pomba u Tpaneuuu. Ilnomaau nogoOHeIx ¢Guryp.
OTHoOUIEHUE TUIONIAAEN TPEYTOIbHUKOB.

Teopema IIngaropa

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn NpakTUUYECKUX 3ajad.

DJIeMeHTbI TPUTOHOMETPHH

CuHyC, KOCHMHYC, TaHT€HC M KOTAHTE€HC OCTPOro yIjia MNpSMOYTOJIBHOTO TPEYrojibHUKA.
Tpuronomerpuueckue ¢yHknuu yriaoB B 30° 45° u 60° IlpomoprnuoHanbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1iIbI B 4eTBIPEXYT0JILHUKH, CBAI3AHHBIE C OKPY/KHOCTBIO

BnycanHble 1 IEHTpaJIBHBIE YTIIBI, YTOJI MEXKIY KacaTeJIbHOW U XOPAOU. YTIIbI MEXKIY XOpIaMHU
U CEKyLIMMHU. BrincaHHbIe 1 OMMCAHHBIE OKPYKHOCTU TPEYTOJbHUKA U YETHIPEXYTroJIbHUKH. CBONCTBA



Y [IPU3HAKH BIIMCAHHOI'O YETBHIPEXYToJIbHUKA. B3anMHoOe pacrionoxeHue 1Byx okpykHocTei. Kacanue
OKpyskHOcTel. O01ue KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KUIACC

Pemenune TpeyroibHUKOB

Cunyc, xocunyc, Tanresc yrioB ot 0° o 180°. OcCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO.
®opmyisl npuBeeHus. Pemenne TpeyroapsHuKoB. Teopema KOCMHYCOB U TeopeMa CHHYcOB. Pemenue
IPAKTUYECKUX 337a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOpPEMBI CUHYCOB. Pemienue 3anaq
TFE€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue (GopMmynbl A IUIOMIAAM TPEYrojbHHKA, Mapajuiejorpamma, pomoa,
tpaneuuu. Popmyna ['epona. @opmyiia rmoniaan BEITYKIOTO YETBIPEX YT OIbHUKA.

ITopo0ue TpeyronbHUKOB

Xopab! U NOJ00HBIE TPEYIOJIbHUKH B OKPYKHOCTH. Teopema 0 Mpou3BEeJeHUN OTPE3KOB XOP/I,
TEOpPEMBI O MPOU3BEIECHUHN OTPE3KOB CEKYIIMX, TEOPEMa O KBajpare KacareabHOU. [Ipumenenue npu
pelIeHnU TeoMeTprudecKux 3a1ad. Teopemsl UeBsl 1 MeHenas. [lonsitue o romoTeTHu.

MeToa KOOpAUHAT

VYpaBHeHHE NPSAMOM Ha IUIOCKOCTH. YTJIOBOW KO3(D(UIMEHT M CBOOOJHBIA wiIEH, HUX
reoMerpuueckuid cmbicia. llapamienbHOCTs M NEPIEHIUKYISAPHOCTh NPAMBIX (Uepe3 yrioBoi
koddurmeHr).

VYpaBHeHHE OKpyKHOCTU. Haxo1eHHe nepecedeHnil OKPY»KHOCTEH U NPSIMBIX B KOOPJAMHATAX.
®dopmyiia paccTOSIHUA OT TOUKHU J10 IpssMoid. [1nomaaes napasienorpaMma B KOOpAXHATAX, HOHATHE 00
OpUeHTUpOBaHHOW Iulomanu. [IpumeHeHHe MeToga KOOpAMHAT B IPAKTHKO-OPHUEHTHUPOBAHHBIX
FEOMETPUUYECKUX 3aJadax.

BekTops!

Bektopsl Ha mockocTH. ClOXKEHHE M BBIYUTAHME BEKTOPOB — IpaBUja TPEYroJbHUKA U
napajuiesorpaMma. Y MHOXKEHHE BeKTopa Ha yucio. KoopauHnarel Bekropa. CloxkeHHe U BHIYMTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO B KoopauHatax. [IpuMeHeHne BEKTOPOB B (pU3MKE, LEHTP
macc.

[Tonsatne o O6asuce (Ha 1ulocKocTH). PasznoxkeHust BekTOpoB 1o Oasucy. CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB, F'€OMETPUYECKHII CMBICI W BBIpAXKEHHE B JEKAapTOBBIX KOOpPJIMHATAX.
JucTpuOyTUBHOCTh CKAIIPHOTO Mpou3BefeHus. CKalspHOe NpOM3BEIEHHE U IMPOELUpPOBAHUE.
[IpuMeHeHre CKalsIpHOTO TNPOU3BEACHMSI BEKTOPOB Ui HAXOXACHUS JJIMH M yrioB. PemieHue
FEOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKAJIIPHOTO ITPOU3BENCHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[TpaBuiIbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYyKHOCTH. I'pagycHas M panuaHHas Mepa yIua,
BBIUMCJIEHHE JUITHH AYT OKpyxHocTel. [lnomane kpyra, cekropa, cermenra. Mctopuueckue cBeieHus
00 M3MEepeHUH JUIMHBI OKPY>KHOCTH M IUIOIIAHN KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpanbHas cummerpus. lLleHTpanbHO-cumMerpuuHble  ¢urypsl. IloBopor. OceBas
cuMMeTpust. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapanensHslii mepeHoc.

[TonsiTe nBUXEHUS U ero cBoiictBa. PaBeHcTBo ¢uryp. [IposiBaeHus cuMMeTpuu B MPHPOJIE,
JKUBOMMCH, CKYJbNType, apxuTekrype. Kommosunum nBukeHuil (mpocTeiliine MpuMeEps).
[IpuMeHeHNE B TEOMETPUUYECKUX 3a/1a4ax.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIUYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JUYHOCTHBIE PE3YJBbTATDBI
JIMYHOCTHBIE Pe3y/IbTAaThl OCBOCHUS IPOIPAMMBI II0 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:
1) naTPHOTHYECKOr0 BOCIIUTAHUSA
MPOSIBIICHUEM HMHTEpPEca K MPOLUUIOMY U HACTOSLIEMY POCCUHMCKOM MaTeMaTHUKH, LIEHHOCTHBIM
OTHONIIEHUEM K JOCTHUKEHHSIM POCCHICKMX MAaT€MaTUKOB U POCCUHCKON MAaTEMaTUYECKOM IIKOJIbI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKCHUI B IPYTUX HAyKax M MPUKIAJHBIX chepax;



2) rpa’KIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

TOTOBHOCTBIO K BBINOJIHEHUIO OOs3aHHOCTEH TpakJIaHWHA U pealu3aluy ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUM,
MpOIIeyp TPaKIaHCKOTO OOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO
ATHYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KCHUN HAayKU, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMS

YCTAaHOBKOM Ha aKTHBHOE Y4YacTH€ B pEUICHHMH MPAKTHUUECKUX 3aJad MaTeMaTH4YecKOM
HAIPABICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMAaTHUYECKOTO O0pa3oBaHUsS HA TPOTSHKCHUU BCEH
JKU3HU JUISL YCHEIIHOM Npo¢eCcCHOHaIbHOU NEATENIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBEIOOPOM U TMOCTPOSHUEM WHAMBUAYAILHON TPACKTOPUH 00pa30BaHUS W KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4€eCKOro0 BOCIIMTAHUS:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MATEMAaTHYECKIX OOBEKTOB,
3a/1a4, PelIeHUM, pacCy>KICHUN, YMEHUIO BUJIETh MATEMAaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEll HAYYHOIO NMO3HAHUSA:

OpUEHTAIIMEH B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX NIPEJICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA 4YEJIOBEKa, MPHUPOABI M O0IIecTBa, IOHMMAaHUEM
MaTeMaTHYECKON HayKH KaK cepbl YSIIOBEUESCKOM NEATCIIEHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH
JUTSL pa3BUTUSI LIMBUIIU3AIIMU, OBIIAJCHHEM S3bIKOM MaTEMaTHUKU U MaTEMaTHYECKON KyJIbTYypoil Kak
CpEICTBOM IMO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKON JIESTEIHLHOCTH;

6) ¢pusuyeckoro BocnuTaHus, GopMUPOBAHNS KYJIbTYPbI 310POBbSI H IMOLMOHAIHLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NMPUMEHSTh MaTeMAaTUYECKUE 3HAHUS B MHTEPECax CBOETO 3/10pPOBbs, BEICHUS
3I0pOBOTO 00pa3a JXKU3HU (3I0pOBOC THTAHWE, COATIAHCUPOBAHHBIM PEXKUM 3aHATUNA WU OTABIXA,
perynsapHas (usudeckas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HAaBbIKA pPEeQIICKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY U TaKOTr0 K€ IpaBa JPYroro 4ejJoBeKa;

7) IKOJI0THYECKOT0 BOCTIUTAHMS:

OpUEHTAIle Ha TPUMEHEHHUE MAaTeMaTHYCCKUX 3HAHWW U1 PelmieHUs 3a7ad B 001acTu
COXPAHHOCTH OKPYXAlolllell cpeapl, MJIaHUPOBAHUS TOCTYIIKOB W OLEHKHM WX BO3MOXHBIX
MOCNEACTBUM U OKpY)KaloIleld Cpeibl, OCO3HAHMEM IJIOOATBHOIO XapakTepa SKOJIOTHYECKHX
npo0JieM U MyTel X pelieHus;

8) ajanTanuu K U3MEHSIIOIIMMCS YCJIOBHUSAM CONUAILHON U MPUPOIHOI CPebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO ACSITeILHOCTD, B TOM YHCJIC YMEHHUE YIUTHCS Y IPYTUX JTFOJICH,
MpHOOpETaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIE 3HAHH S, HABBIKM U KOMIIETEHIIUH U3 OTbITa JPYTHUX;

HEOOXOIUMOCTEIO B JOPMHUPOBAHUY HOBBIX 3HAHHMA, OPMYITUPOBATE UJICH, TOHITHS, THITOTE3BI
00 00beKTax W SIBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh AE(PUIIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TpPEOYIOIMHNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMACMBIE PEIICHUS W JICUCTBUSA,
(dbopMynHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEHHS TpOTpaMMbl 1O MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanusi 'y oOydaromerocs OyayT cGOpMHpPOBaHBI MeTalpelMeTHbIe Pe3yJbTaThbl,
XapaKTepU3YIOIIHECS OBJIAJICHUEM  YHHUBEPCaJIbHBIMU MO3HABATEIbHBIMU  JICHCTBUSIMH,
VHHBEPCATHHBIMA ~KOMMYHUKATHBHBIMH  JICHCTBHSIMH W YHHBEPCATHHBIMH  PETYJISTHBHBIMHU
JICICTBUSIMHU.
IMo3HaBaTebHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS
ba3zoBble Jlornyeckue AeMcTBUA:

BBISBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKN MAaTEMATHYECKUX 0OBEKTOB, TTOHITHIA,
OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIHpPOBATH OMNpPEIEICHHUS MOHSATHH, YyCTaHABIUBATh



CYIIECTBEHHBII MpPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHHUS Ui OOOOIICHHS W CpaBHEHHs, KPUTEPUHU
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATH W TPeoOpa3OBBIBATh CYXACHUSA: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISBIISITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTUBOpeurs B (pakrax,
JTAHHBIX, HAOJIIOJICHUSX U YTBEPKACHUAX, IPEJIaratb KpUTEPUHU AJIS BBIIBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUH;

JiefaTb BBIBOJBl C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXkAEHUH (MpsMble M OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITENIFHO JI0KA3aTEeIbCTBA MATEMAaTUYECKHX (DAKTOB, BEICTPAUBATh apTryMEHTAIIUIO,
IOPUBOANUTh TPUMEPbl W KOHTPIPUMEPHI, IMPUMEHSTH METOJ MaTeMAaTU4eCKOH WHIYKLHUH,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS,;

BbIOMpATh CIOCOO perieHust yueOHOH 3ajauM (CpaBHUBAaTh HECKOJBKO BapUaHTOB pEIICHUS,
BBIOMpPATh HaNOOJIee MOIXOAAIIHNHA ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUe AeHCTBHSA:

UCIIOJIB30BaTh BONPOCH KAaK HCCIIEAOBATEIBCKUN WHCTPYMEHT MO3HAHUSA, (HOpMYyITHpOBATH
BOIPOCHI, (PUKCHUPYIOIIUE MPOTUBOPEUUE, MPOoOJieMy, CaMOCTOATENbHO YCTaHABIMBATh MUCKOMOE U
na"Hoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3UINIO, MHEHHE;

OPOBOJIUTH 110 CaMOCTOSITENIBHO COCTABJICHHOMY IUIaHY 3KCIIEPUMEHT, MCCJIEJOBAaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 00OBEKTOB MEXKTYy COOOM;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHHST M BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHOTO
HaOJIOICHNS, NCCIIE0OBAHMS, YKCIIEPUMEHTA, OIIEHUBATh JJOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OILEHNIH;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEIIOIOKEHHUS O €To
Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OPMAIUM, AAHHBIX, HEOOXOAMMBIX JUIS
pelIeHMs 3a/1a9u;

BbIOMpPATh, AaHAJIM3UPOBATh, CUCTEMATH3UPOBaTb W HHTEPHPETUPOBATh HMHMOPMAIIHIO
pa3IMYHBIX BUJOB U (OPM IMPECTABICHHS,;

BbIOMpaTh (OpMy MNpeACTaBICHUs HHPOPMALUMU M WIUIIOCTPUPOBATH pellacMble 3aJa4u
cXeMaMH, ArarpaMMaMi, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

OLIEHMBAThb  HAAE&KHOCTb  MHPOPMALMU 1O  KPUTEPUAM,  MPEUIOKEHHBIM  WJIH
c(OpPMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBIE yHHBepcaabHble y4eOHbIe AeiicTBHA:

BOCIIPHHUMATH U (DOPMYITHPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBHSIMH H IIETISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMUCHMEHHBIX TEKCTaX, JAaBaTh
MOSICHEHHSI TT0 XOJTy PEIICHHUs 3aa4l, KOMMEHTHUPOBATh MOJYUYEeHHBIN pe3yIbTar;

B XOA€ OOCYXJEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, HpoOIeMbl,
pemaemMoi 3aja4u, BHICKAa3bIBaTh HJIEH, HAIEICHHBIE HAa TOWCK DEIICHHS, COIMOCTABJIATH CBOU
CYXJIEHUSI C CYXICHHUSMHU JPYTUX YYaCTHUKOB JAMAajora, OOHapyXMBaTh pa3iMyde U CXOACTBO
MIO3HIINH, B KOPPEKTHOU popme HOpMyTHpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

OpPEICTaBIATh PE3YyNbTaThl pEIIeHUs 3aJaud, SKCIEpPUMEHTa, MCCIEeOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIICHUS C Y4ETOM 3a/lay MPE3eHTAlUu U 0COOEHHOCTEH
ayJUTOpUH;

MOHMMAaTh W HCIONB30BAaTh TPEUMYIIECTBA KOMAHJHON W HMHIWBHIYaJbHOH pabOTHI IMpH
peleHuH y4eOHbIX MaTeMaTHYeCKUX 3a/ay, NPUHUMATh 1eldb COBMECTHOW JesTEeIbHOCTH,
TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOW pabOTHI, paclpeneisaTh BUABI padOT, TOTOBAPHBATHCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT pabOThl, 00001ATh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpPyNNoOBbIX (opMax padboTel (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U MHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJMHUPOBATH CBOM JIEHCTBUS C JPYTUMHU
YJIeHaMU KOMaH/Ibl, OLICHUBATh Ka4eCTBO pe3yJbTaTa U KaueCTBO CBOETO BKJIaja B OOIIUI pe3ynbTaT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.



PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranu3amnus:

BBISIBIISATH TTPOOJIEMBI ISl pEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYallUsX, OPUEHTHPOBATHCS B
Pa3IMYHBIX OAXO0/aX MPUHATHUS pelIeHUH (MHANBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, aJTOPUTM pEIIeHUs 3aJa4yd (WIM ero 4acTb), BHIOMpATh
croco0 pelieHus ¢ y4éTOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELICHHUH ¢ Y4ETOM HOBOW MH(POpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIAJETh CHOCOOaMH CaMOINPOBEPKH, CAMOKOHTPOJIS TIpolecca W pe3ysibTaTa pelIeHHS
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U pe(IIEKCUH;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IIpHM PELIEHUU 337aud, BHOCHUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJEHHBIX OLIMOOK, BBIIBIEHHBIX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJabTaTa MACATEIBHOCTH IIOCTABICHHOW LIEIUM W YCIOBHSAM,
OOBSACHATh NPUYMHBI JOCTMIKEHMSI WIM HEIOCTHIKEHUS LIE€JIH, HaXOAMTh OUIMOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BbIpaXaTb AMOLMU IPU U3YYEHUU MaTeMaTHYEeCKUX OOBEKTOB U (aKTOB, J1aBaTh
SMOLIMOHAIBHYIO OLICHKY PELLEHUS 3aJauH.

INPEJAMETHBIE PE3YJIBTATbBI
K koH1y 00ydenus B 7 kjacce o0yyaromuics MOJIyduT caelytolue NpeIMeTHbIC Pe3yIbTaThl:

PacriozHaBath n3yueHHbIE T€OMETPUUECKUE PUTYPBI, OIPEAEIIATh X B3aUMHOE PacloIOkKEeHHE,
n300pakaTb TreoMeTpHYecKue (Urypbl, BBINOJHATH YEPTEXHM IO YCIOBUIO 3ahadyu. M3mepsaTh
JIMHEHHBIE U YIVIOBBIC BEJIWYMHBL. Pemars 3a1aun Ha BEIYMCICHHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

JlenaTe NpUKUAKY U OLEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH IPEAMETOB B PEAIILHOMN >KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazniuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

Ctpouts 4epTeku K FeOMETPUYECKUM 3a/1adaM.

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIb30BATh IPU3HAKA M CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3aj1au.

IIpOoBONUTE JTIOTHUECKUE PACCYKICHHS C UCIIOJIB30BAHMEM I'€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs NPU3HAKAMHU PAaBEHCTBA NIPSMOYTOJIbHBIX TPEYTOJBbHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a/1a4.

OnpenensaTs NapaiebHOCTh MPSIMBIX C TOMOILBIO YTTIOB, KOTOPbIE 00pa3yeT C HUMH CeKyIasl.
OmnpenensaTh NapauIeIbHOCTh NPSIMbIX C TOMOIIbIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOU MpSIMOI
J10 TOYEK APYroU NMpsSMOM.

Pemats 3a1aum Ha kieTyaroii Oymare.

[TpoBOAUTH BBIYMCIEHUS M HAaXOAWTh YHUCIOBblE W OyKBEHHBbIE 3HAUY€HHUs YIJOB B
F€OMETPUUYECKHUX 337a4ax C UCIOJIb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB M MHOTOYI'OJIBHHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX MpPHU MEPECEUEHUH IBYX MapajielbHbIX NPAMBIX ceKyuei. Pemarts
IIPaKTHUYECKUE 3a7]a4H HA HAaX0KJICHUE YTIIOB.

Brnaners nonstuem reomerpudeckoro mecra Touek (I'MT). Onpenensate OuccekTpucy yria u
CEepEeIMHHBIN MEPIIEHIUKYIISIP K OTPE3Ky Kak FeOMEeTpHUYecKre MecTta To4ueK. [1onbp30BaTbes MOHATHEM
reoMerpuueckoro Mecra touek (I'MT) npu noka3aTenbCcTBE F€OMETPUUECKHUX YTBEPKACHUM U IIPH
pelIeHny 3a1a4.

DopMynMpoOBaTh ONPEAEICHUS OKPYXKHOCTH M Kpyra, XOpAbl M JuaMerpa OKpYKHOCTH,
YBEPEHHO BIIAJIETh UX CBOMCTBAMHU. YMETh JOKa3blBaTh U MPUMEHSATH 3TH CBOWCTBA IIPU PEUICHUHU
3a/1a4.

BianeTs MoHATHEM ONMCAHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh HaXOJUTh €€ LEHTP.
Jloka3bIBaTh M UCIOJIB30BaTh (PaKThl O TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIEHANKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA
B OZJHOU TOYKE.

Brmagete moOHATHEM — KacaTeNIbHOM K  OKPY)KHOCTH,  IIOJb30BAaTBCS  TEOPEMOH O
NEPHEHAUKYJIAPHOCTU KacaTeJIbHOW M pajauyca, IPOBEIEHHOIO K TOUYKEe KacaHus. JlOKa3bIBaThb



PaBEHCTBO OTPE3KOB KACATENIbHBIX K OKPYKHOCTH, ITPOBEAEHHBIX U3 OJHON TOYKHU, U IIPUMEHSATH ITO
B PELLIEHUU T€OMETPUYECKUX 3a/1ad.

I[OKaSLIBaTB U TOPUMCHATH HpOCTGfIH.IHG TCOMCTPHUICCKUC HCPABCHCTBA, IIOHUMATh HX
MPAKTUYECKUI CMBICI.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C ITIOMOUIBIO UPKYJIA U JINHEUKHU.

K koHI1ly 00y4enus B 8 kjiacce 00y4yaronuiics moxy4uT Cielyroue MpeAMETHbIC Pe3yIbTaThl:

Pacro3naBate OCHOBHEIC BH/JIbI quBIpéxyFOJIBHI/IKOB, HUX JJIEMCHTHBI, IIOJIB30BaThbCAa HX
CBOMCTBAaMM TIpU pELUICHHMH TIEeOMETPUYECKHX 3ajnad. Pa3nuuaTh mNpuU3HAKM U CBOMCTBA
napaienorpaMma, poMoa 1 IpsSMOYTOJIbHUKA, IOKa3bIBaTh UX M YBEPEHHO MPUMEHSTDH IIPU PELICHUN
FeOMETPUUECKUX 3aJ1au.

Hcnonp30BaTh CBOMCTBA TOUKH IIEPECEUEHUSI MEANAH TPEYTOJIbHUKA (LIEHTPA Macc) B pEIEHUN
3ajad.

Bitamers noHsATHEM CpEeIHEN JIMHUU TPEYTOJIbHUKA U TPANELUH, IPUMEHATh UX CBOMCTBA IPH
pelleHnu reoMeTpuyueckux 3aaad. Mcnonp3oBate Teopemy dajeca U TeOpeMy O MPONOPLHOHAIBHBIX
OTPE3KaxX, MIPUMCHATH UX JJIA pCHICHUS NPAKTUYCCKUX 3a/1a4.

Pacnio3naBaTh LEHTPaIbHO-CUMMETPUYHBIE (UIYpbl U HUCIOJB30BaTh MX CBOMCTBA MpH
peLIeHNH 3a]1a4.

Bnaners moHsATHSMU 1OI00UST TPEYrojlbHUKOB, KO3 dUIlIMeHTa MOoA00Hs, COOTBETCTBEHHBIX
DJIEMEHTOB IMOJO0HBIX TPEYroJbHUKOB. MIMETh mpeacTaBieHUuE O NpeoOpa3oBaHUU TONO0US U O
nonobueix ¢urypax. Ilonbp3oBaThcsi mpU3HAKaMU TOA00MS TPEYrOJbHUKOB TMPH  PEIICHUU
TCOMECTPHUICCKUX  3aaad. I[OKa?;I)IBaTI) U TPUMCHATH OTHOWICHUA IMPOMNOPLHUOHAIIBHOCTU B
MPSIMOYTOJIBHBIX TpeyrojbHuKax. [I[puMeHsTh mogo0ue B MpakTUYECKUX 3aauax.

BelBomuTh W UCHONB30BaTh TMpocTeimme (QopMyiasl I IUIOMIAAA  TPEYTOJIBHHKA,
napajieorpaMma, pomOa u Tpanenuu. BelYHCHATh (pa3NUYHBIME - CHOCO0aMHU)  TUIOIIATh
TPEYroJbHUKA ¥ IUIOMIAT MHOTOYTOJIBHBIX (UTYp (TIONB3YACH, TA€ HEOOXOAUMO, KAJIBKYIITOPOM).
3HaTh OTHOILIEHHUE IJIOWAAe MOJOOHBIX (QUIYp M HNPUMEHATh NpU perieHuu 3anad. [IpumeHsTh
MMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3a/lavax.

[Tonb3oBatbes Teopemoit Iludaropa s pemieHuss reOMETPUYECKUX M MPAKTUYECKUX 3ajad.
CTpOI/ITB MAaTCMAaTUYCCKYIO MOZCJIb B IHMPAKTUYCCKHUX 3ajjadax, CaMOCTOATCIbHO ACJIaThb ‘ICpTé)K u
HaXO0JIUTh COOTBETCTBYIOIIUE JIJTUHBI.

Biamers noHATHEM BIMCAaHHOIO M LIEHTPAJIBHOIO YIJIA, YIJla MEXKIY KacaTeIbHOM M XOpJIOW,
ONMCAHHOM M BIMCAaHHOM OKPY>KHOCTH TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA, IPUMEHATh UX CBOWCTBA
P PEIICHUH 3a/1a4.

[IpuMeHATh OJTy4eHHbIE 3HaHUSI HA MPAKTUKE — CTPOUTHh MAaTEMAaTUUYECKUE MOJIENH JJIs 3a7a4
peam,Hoﬁ JKU3HHU W HOPOBOJUTH COOTBECTCTBYIOINME BBIYMCICHUA C IIPHUMCHCHUCM HOI[O6I/I$I n
TPUTOHOMETPHH (MOJB3YSACH, TJI€ HEOOXOAUMO, KATbKYISITOPOM).

K xoniy o0y4yenus B 9 ki1acce 00y4yaromuiicst MOJyIUT CISAYIONMINUE TPEAMETHBIE PE3YIbTaThI:

3HaTh TPUTOHOMETpHUYECKHE (YHKIIMU OCTPHIX YIJIOB, YMETh HaXOAWTh C HMX MOMOIIBIO
pa3IUYHbIE  DJIEMEHThl  NPSMOYrOJBHOTO  TPEYroJbHMKA  («pelleHue  MpsSMOYTOJIbHBIX
TPEeYroJdbHUKOBY»). HaxomuTh (C MOMOIIbIO KambKyNATOpa) UIMHBI W YTl JUIsl HETaOIMYHBIX
3HAYEHUU.

[Tonb3oBaTbes hopMynaMu MPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM ISt
HaAaXO0XICHUS COOTHOIIIEHUN MCKAY TPUTOHOMECTPUICCKUMU BCINYNHAMU.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOpEMY KOCHHYCOB, MPUMEHATh WX JUIS HaXOXIACHHUS
pa3IMYHBIX JIEMEHTOB TPEYTrOJIbHUKA («pEIIeHNEe TPEYTOJIbHUKOBY), IPU PEIIEHUH N€OMETPHUYECKUX
3anad. [IpuMeHsITh MoTydeHHbIE 3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1ad.

HpI/IMeHSITI) TPUTOHOMETPUIO B 3aJa4aX Ha HAXOXIACHUC IUIOIIaAW, BBIBOJUTH W BJIAACTH
TPUTOHOMETPHUECKUMU (GopMylIaMu Ui ITUIOMIATU TPEYrojbHHUKA, MapajuieorpaMma, pomoa,
Tpamneuuu, BBIBOJAUTH U MNpUMEHATH ¢Gopmyny ['epoHa u Qopmyny a8 IUIOMIAAM BBITYKIIOTO
YeThIPEXYTONbHUKA.

Nwmets MMpeaACTaBJICHHUEC O TOMOTETUH, IPUMCHATH B IPAKTHYCCKUX CUTYyaAlHUAX.

Hcnonws3oBath Teopembl UeBbl 1 MeHenast Ipu pelieHn: 3a/1a4.



Hcnonp30BaTh TEOPEMBbI O BIMCAHHBIX YIVIaX, yIJIax MEXIY XOpAaMu (CEKyLIUMH) U yrie
MEXy KacaTeJIbHOM M XOPJIOM NpH pPElICHWH Te€OMETPUYECKUX 3anad. J[oka3piBaTh W MPUMEHATH
TEOpPEMBbl O MPOU3BEICHUM OTPE3KOB XOpJ, O IMPOU3BEACHHH OTPE3KOB CEKYIIUX, O KBaJpaTe
KacaTeJIbHOMH.

BJIaI[eTB IIOHATUEM KOOpIII/IHaT Ha IIJIOCKOCTH, paGOTaTb C ypaBHeHI/ICM HpSIMOfI Ha IIJIOCKOCTH.
BnaneTs moHATHsIMEU yri0BOro Koddduimenta u cBoOOJHOr0O WieHa, IOHUMATh UX T€OMETPUUCCKHUI
CMBICII U CBSI3b YIJIOBOTO KO3 (UIMEHTa C BO3pAaCTaHUEM U YObIBaHWEM JIMHEHHON (GyHKIUU. YMETh
pemaTh METOJIOM KOOPJWHAT 3aJa4M, CBSI3aHHBIE C IMApaUICIbHOCTBIO M IEPIEHIUKYISIPHOCTHIO
HpSIMBIX, HepecequHeM HpSIMLIX, HaX0XICHUCM TOYCK nepecequHsI.

BriBoguTh W BiIQNETh ypaBHEHUEM OKPYKHOCTH. Kcmonb30BaTh METOJ KOOPAWHAT IS
HAXOXKJCHUS TEPECEUCHUN OKPY)KHOCTEH U MpsAMBIX. Bragets GpopMynamMu paccTosHUS OT TOUKH 10
NpsIMOM, TUIOIIAAM TapajuiejorpaMMa B KOOPJWHATAaX, MMETh TOHATHE OO0 OpPHUEHTHPOBAHHOM
momaau. [loap30BaTbcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATh €ro NpH PEHICHUHN
FEOMETPUUYECKMX HM TPAKTHYECKUX 3a1ad. [IpuMeHSATh MeToJ KOOpAWHAT B  MPAKTHKO-
OPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3a/1auax.

Bnanets moHsTHEM BeKTOpa. YMETh CKIIAJbIBaTh M BHIUUTATH BEKTOPHI, YMHOXKAaTh Ha YHUCIIO,
BIIAJICTh MIPABUIIAMHU TPEYTOJIbHUKA U Mapajuieorpamma. Biaiets npakTHYeCKUMU HHTEPIPETALUSIMHI
BEKTOPOB. YBEPEHHO I0JIb30BAaThCS KOOpAMHATAMHU BEKTOpa. Bramerh CIIO)KEHHEM M BBIYMTAHHUEM
BEKTOPOB, YMHOXKEHHEM BEKTOpPA Ha YMCJIO B KOOPJAMHATAX.

Hmets mnpeacraBneHue o Oasuce (Ha miockoctu). PackmaneiBaTh BEKTOpPHl MO 0Oa3ucy.
PaCKJIal[BIBaTB BGKTOpLI CHUJI C IIOMOIIBHO HpO@III/IpOBaHI/DI 158 TpI/IFOHOMeTpI/I‘ICCKI/IX COOTHOHICHI/If/'I.
[TprMeHsTh MoydYeHHbIe 3HAHUSI B MPOCTEUIINX (PU3MUECKUX 3a/1a4ax.

BJIaIleTI) IIOHATHUEM CKaJIﬂpHOFO HpOI/I3BeZ[€HI/IH BGKTOpOB, IIOHUMATh €ro FGOMeTpI/I‘IGCKI/If/'I
CMBICI U YBEPEHHO IIOJb30BATHCS €ro BBIPAXKEHUEM B JEKAPTOBBIX KOOPAMHATAX. 3HATH
I[I/ICTpI/I6YTI/IBHOCTI) CKaJIﬂpHOFO HpOI/I?;BCI[CHI/I?I U €ro CBiA3b C HpO@HI/IpOBaHI/IeM. HpI/IMeHﬂTB
CKaJISIpHOE MPOU3BEACHNE BEKTOPOB JIUIsl HAXO0XACHUS AJIMH U YIIoB. PemaTs reoMmeTprueckue 3a1aun
C TIOMOIIBIO CKaJsIipHOTO Npou3BeAcHUs. Mcmonb30BaTh CKAISIpPHOE MPOU3BEIECHHUE BEKTOPOB B
anreOpanvecKux M GU3NYECKHUX 3a/1a4dax.

BJIaIleTI) IIOHATUSIMHA HpaBI/IJH)HOFO MHOFOYTOJH)HI/IKEI, JJINHBI OKPY)KHOCTI/I, JJIMHBL OYyI'
OKPYKHOCTH M paJiIMaHHOW MephI yria, BBIYUCIATH IUIOMAAb Kpyra u ero yacteil. [loHnMars cMbicn
quciia 7. HpI/IMeHSITI) nonyquHme YMGHI/ISI HpI/I peHICHI/II/I HpaKTI/I‘-I€CKI/IX 3a1a4. 3HaTI> I/ICTOpI/I‘IGCKI/IC
CBeICHHs 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIIATH KpyTa.

HNmetp mipecTaBiieHre 0 MpeoOpa3oBaHUU TJIOCKOCTH, O JBWKEHUSIX. HaxoauTe ocH, 1IEHTPHI
cuMMeTpuu (uryp, IEeHTPbl MOBOPOTA, HAXOAWTHh KOMIIO3UIIUM MPOCTEHIIMX MPeoOpa30BaHUM.
HpI/IMerlTb JABHXKCHUS ITIJIOCKOCTHU HpI/I pGIHeHI/II/I FCOMeTpI/ILIeCKI/IX 3aaa4.

[IpuMeHATh OJTy4eHHbIE 3HaHUS HA MPAKTUKE — CTPOUTHh MAaTEMAaTUUYECKUE MOJIENH JIJIs 3a7a4
peam,Hoﬁ XN3HU " HpOBOI[I/ITB COOTBGTCTBYIOIIII/IC BBIYUCIICHUA C HpI/IMCHCHI/IeM HOI[O6I/I$I nu
TPUTOHOMETPHUECKUX (QYHKIIHH (MONIB3YACH, TJe HEOOXOAUMO, KaTbKYIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

No KoaundecTBO 9acoB DJIeKTPOHHbIE
- HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Kourpoabusie  Ilpakruueckue  00pasoBaTejbHbIe
n/n Bcero
padoThI padoThI pecypcnl
Hauana reomerpuu. [Ipocreiiime reoMmeTpudeckue Bu6muorexa LOK
1 ¢uryps! u ux cporictBa. izmepenue 28 1 https://m.edsoo.ru/78c146¢4
T€OMETPUYECKHUX BEITNYUH — )
bubnunoreka LIOK
2 Tpeyrombriku 19 ! https://m.edsoo.ru/78c146c4
3 [TapamnenbHoCcTh. CymMMa yriI0B MHOTOYTOJIBHUKA 15 1 Eggg?/ﬁeeliiors%cl 4604
bubnunoreka LIOK
4 HpamoyrosbHbIe Tpeyrob HUKK 7 https://m.edsoo.ru/78c146c4
bubmuoreka [IOK
5 I'eomerpuueckue HepaBeHCTBa 5 1 https://m.edsoo.ru/78¢ 1 46¢4
6 OxpyxxHOoCTb. ['eomMeTpryecKkue MecTa ToueK. 13 1 bubnmnoreka HOK
ITocTpoeHust ¢ MOMOIIBIO HUPKYJIA U JIMHEUKHU https://m.edsoo.ru/78c146¢c4
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 10 1 E;f?;ﬁ?iiorléﬂ&l 4604
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
8 KJIACC
N KoanuecTBo 4acoB DIEKTPOHHBIE
N HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Konrpoabusie IIpakTuueckue o0pa3oBaTejibHbIE
n/n Bcero
padoThbI padoTbI pecypchl
. bu6nunorexa LIOK
I HeThIpExyrobHIKH 22 I https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
2 Ionobue 16 1 https://m.edsoo.ru/a5cb98eb
3 Iommas 16 1 but6mmoreka [IOK

https://m.edsoo.ru/a5cb98eb




bubnunoreka LIOK

4 Teopema [Tudaropa u Havaga TPUrOHOMETPUH 18 1 https://m.edsoo.ru/a5ch98eb
5 VYTIiIbl ¥ 4eTHIPEXYTOJIBHUKHU, CBSI3aHHBIE C 20 1 bubnuorexa [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 10 1 Eggg?/ﬁeeﬁiors/akb%eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
9 KJIACC
No KoanuyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM MPOrPaMMBbI
n/n Bcero Kontpoabubie Ilpakruueckume  00pasoBaTelIbHbIE
padoThI padoThI pecypcbl
bubnunoreka LIOK
! Petiertite TpeyrobHikon 22 ! https://m.edsoo.ru/dddde230
bubmuoreka [IOK
2 Hozobue TpeyrobHuion 12 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
3 Metox koopaHEaT 10 ! https://m.edsoo.ru/dddde230
bubmmoreka IIOK
4 Bexroper 20 ! https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
> Jliia OKpY:KHOCTH H IIOIAAL Kpyra 1o ! https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
6 JlBIKEHIA IOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 12 1 Eggg?/(geeziioﬁ/ 4ddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6




ITOYPOYHOE IINTAHUPOBAHHME

7 KJIIACC
Ne KosauuyectBo 4yacos
u/n Tema ypoka B K 0 Hara JIeKTPOHHBbIE 00pa30BaTe/IbHbIE
cero oHTpOoJbHbIe [IpakTHYeckue WiyueHHs pecypebi
padoThI padoThI
| Hcropust BOSHUKHOBEHUS U Pa3BUTHS 1 bubmuorexa [IOK
T€OMETPUH https://m.edsoo.ru/925af86b
’ HavanpHble IOHATUS TEOMETPUN. 1 bubmuorexa [IOK
Touka, npsiMasi, OTPE30K, Jy4 https://m.edso0.ru/659¢4331
3 HauvanbHble NOHATHUS TEOMETPUU. 1 bubnunoreka [JOK
Touka, npsiMasi, OTPE30K, JIy4 https://m.edsoo.ru/20bael2a
p | Moo o e | BuGorera LOK
HOK > OPEA : https://m.eds00.ru/3d223477
CBOIICTBE, TPU3HAKE
S npolt Hovepenne v ompesea, 1 uGmrorexa LIOK
DAMOH. FHMEPEHIE A pesi, https://m.eds00.ru/92b776f1
paccTOsIHUE MEX]ly TOUKaMU
6 mpmolt Hovepenne v ompesea, 1 uGmorexa LIOK
p : p . p ’ https://m.edsoo0.ru/9¢500788
paccTOsIHUE MEX]Ty TOUKaMU
7 oo Howepenne gt ompesea, 1 uGmrorexa LIOK
P : p o P ’ https://m.edsoo.ru/7f06e8ce
paccTosIHUE MEKIY TOUKAMHU
3 ITonymiockocTs 1 yroi. Buasl 1 bubnunoreka [JOK
yrioB. V3MepeHue BeIMYUH YIiioB https://m.edso0.ru/36862bf3
9 [Tomymnockocts 1 yroi. Bubt 1 bubnuorexa [JOK
yrioB. Mi3MepeHue BeJIMYuH yrioB https://m.edsoo.ru/21ce4ff2
10 [TomymmockocTs U yroi. Bunast 1 bubmuorexa [IOK
yrioB. I3MepeHne BeInunH yrioB https://m.edsoo.ru/ce214e34
p https://m.edsoo.ru/7399faea
NEePIEeHIUKYIISIPHBIE TPSIMbIE
BepTukanbHble U CMEKHBIE YTJIbL. Bubmmorexa [IOK
12 [TapannensHble 1 1

NEPIEHAUKYJISPHBIE IIPSIMBIC

https://m.edsoo.ru/5¢2cOdff




BepTI/II(aJIBHBIG 1 CMCIKHBIC YIJIbI.

bu6mmoreka [JOK

13 Hapanensisie i https://m.edsoo.ru/4adbf678
NEPIEHIUKYJIPHBIE IPSIMbIE
o | e cueey Buorera LOK
https://m.edsoo.ru/84ee61de
NEPIEHIUKYJIIPHBIE IPSIMbIE
5 | e cuesey Buorera LOK
https://m.edsoo.ru/d04bb9c5
NEePIEHANKYJISIPHBIE TIPSIMBbIE
16 buccekTtpuca yria bubmorexa [IOK
https://m.edsoo.ru/da5e003c
17 buccekrpuca yrna bubmmoreia HOK
https://m.edsoo0.ru/557998af
18 buccekrpuca yria bubmorexa [IOK
https://m.edsoo.ru/5ea89182
19 Jlomanas. Bunpl nomanbix. JlnvHa bubnmoreka [JOK
JIOMaHOU https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl momansix. JnuHa bu6mmoreka [JOK
JIOMaHOM https://m.edsoo.ru/91fe52bc
MHuoroyronasHuku. [lepumerp
71 MHOroyrojbHuka. [lonsrue o bubnnorexa [JOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOTOYT'OJIbHUKAX
Mmuoroyronsauku. [Tepumerp
2 MHOroyrosibHuka. [Ionarue o bubmuorexa [IOK
BBIMYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/27b15065
MHOTOYTI'OJIbHUKAX
MHuoroyronsHuku. [lepumerp
23 MHoroyroibsHuka. [Ionarue o bubnnoreka [JOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOTOYTOJIbHUKaX
Mmuoroyronsauku. [Tepumerp
o4 MHoOroyrosibHuka. [Ionarue o bubnuorexa [IOK

BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/6cac74dc




MHuoroyronasHuku. [lepumerp
MHOroyrojiabHuka. [lonsarue o

bu6mmoreka [JOK

25 BBIIYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/3e269ed8
MHOT'OYTI'OJIbHUKAX
26 NHCTpyMEHTBI 111 U3MEPEHUI 1 bubmuorexka [JOK
IIOCTPOEHUN https://m.edsoo.ru/333ecb98
27 NHCTpyMEHTBI 111 U3MEPEHUI 1 bubmuorexka [JOK
IIOCTPOEHUN https://m.edsoo.ru/26b0a806
KonTtponbHast pabora o Teme
O e o i BuGorera LOK
. https://m.edsoo.ru/aalb7981
cBoiictBa. 3mepenue
reoMeTpuueckux Guryp"
9 Menauana, 6uccekTpuca 1 BbICOTa bubmmorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/9ae97099
30 Menuana, OMCCEKTpHUCa U BBICOTA bu6mmoreka [JOK
TpEeyrojbHUKa https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpEeyroabHUKOB bubmiorexa HOK
https://m.edsoo.ru/8e04a02f
3 IlepBrliit 1 BTOPOI MPU3HAKU bubnnorexa [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af
33 IlepBbIil 1 BTOPOH IIPU3HAKU bu6nuorexa [IOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a9b
34 [IepBblit 1 BTOpOI IPU3HAKU bubnnorexa [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/34{8650e
35 IIepBblit 1 BTOpOM IIPU3HAKU bubmuorexa [IOK
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
36 I1epBbIil 1 BTOpON IPU3HAKHU bubnuorexa [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/79753cdf
37 PaBHOOe1peHHBIE TPEYTOJIBHUKY U bubmuorexa [IOK
UX CBOMCTBa https://m.edsoo.ru/c59fdae9
38 PaBHOOe1peHHBIE TPEYTOJIBHUKHU U bub6muorexa [IOK
UX CBOMCTBa https://m.edsoo.ru/7e10fb44
39 PaBHOOEIpEHHBIC TPEYTOJIBHUKU U bubnuorexa [JOK

HUX CBOICTBa

https://m.edsoo.ru/1c2cc982




[Ipu3Hak paBHOOEIPEHHOTO

bubmuoreka [JOK

40 TpEyroJbHUKA https://m.edsoo.ru/480b3c40
A1 [TpusHak paBHOOEIPEHHOTO bubmuorexa [JOK
TpPEeYrojbHUKa https://m.edsoo.ru/bf564ab7
42 TpeTuii npu3HaKk paBEeHCTBA bubmuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/b4229637
43 Tperuil npu3HaK paBeHCTBA bubmuorexa [IOK
TPEYTroJbHUKOB https://m.edsoo.ru/7a899c49
A4 TpeTuii npu3HaKk paBEeHCTBA bubmuorexka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/41c75e54
5| ook mmc Baionsa LOK
https://m.edsoo.ru/83d5ffea
OKpYXaroIleM MUpe
o | o ook BuGaionsa LOK
https://m.edsoo.ru/a48cfOcd
OKpYXaroIleM MUpe
47 KonTponbHas pabora no teme bubnnorexa [JOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
48 [TapannenbHOCTb NPSAMBIX bubmmorexa HOK
https://m.edsoo.ru/a081482d
49 CBoiicTBa U NpU3HAKU bubnmnoreka [JOK
napauIeIbHBIX NPSIMbIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa U PU3HAKU bubnuotexa [JOK
NapajieIbHbIX MPSIMBIX https://m.edsoo.ru/75899b52
51 CaoiicTBa U NpU3HAKU bubnmoreka [JOK
napauIeIbHBIX MPSIMbIX https://m.edsoo.ru/e0fde699
52 CBolicTBa M MPU3HAKU bubnuorexa [JOK
NapaJuIeIbHbIX IIPSIMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa M MPU3HAKU bubnuorexa [JOK
NapaJuIeIbHBIX IIPSIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U NpU3HAKU bubnmnoreka [JOK
NapauIeIbHBIX MPSIMbIX https://m.edsoo.ru/5¢90c339
55 CyMMa yTJIoB TPEyroJIbHHKa bubmorexa [TOK

https://m.edsoo.ru/d1dcaScd




bubmuoreka [JOK

36 (ymMa yIiI0B TpeyrobHHKa https://m.edsoo.ru/7at6d9e6
57 Bueinue yriel TpeyrojabHUKa bubmorexa LHOK
https://m.edsoo.ru/bc409f4f
58 Bueninue yribl TpeyrojibHUKA bubmorexa [IOK
https://m.edsoo.ru/371cbel 1
MMa BH HHUX B
59 ﬁl}{]oroa;frog:g;m u cyyﬁlef[)a BHEIIIHUX bubmmorexa [IOK
https://m.edsoo.ru/a3dd667f
YIJI0B BBIITYKJIOIO MHOTOYTI'OJIbHUKA
60 ﬁgfx)ﬁgﬁziz I/IfIXC?I;fI\fI): BHEIIIHUX bubmmoreia OK
https://m.edsoo.ru/e638a510
YIJI0B BBIITYKJIOIO MHOTOYTI'OJIbHUKA
61 ﬁgfx)ﬁgﬁziz I;lecyyfvﬁ\f{): BHEILIHUX bubmorexa HOK
https://m.edsoo.ru/b75edeOe
YIJI0B BBIITYKJIOIO MHOTOYTI'OJIbHUKA
2 “apamreammors, Cyn yrsos Bubmorexa LIOK
" https://m.edsoo.ru/40947485
MHOTOYT'OJIbHUKA
63 [Ipu3naku paBeHCcTBa bubnnorexa [JOK
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB https://m.edsoo.ru/330d63ff
64 [Ipu3naku paBeHCcTBa bubnnorexa [JOK
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB https://m.edsoo.ru/Oe1544dc
65 [lepieHauKyIAp U HAKJIIOHHAS bubmorexa HOK
https://m.edso0.ru/957310000000000
66 g;;);g;igﬂh:f{i??{;;CYTOJ'IBHI/IKa bubmmorexa [IOK
co ’ https://m.edsoo.ru/b34a450e
POBENEHHON K THIIOTEHY3€
67 g;;);lg;:gﬂh:f{i??{;;eyTOJ'ILHI/II(a bubmmorexa [IOK
co ’ https://m.edsoo.ru/83fabf79
POBENEHHON K THIIOTEHY3€
68 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C bubnuorexa [JOK
yrinom B 30 rpagycos https://m.edsoo.ru/52b57d0f
69 [IpAMOyYTrobHBIN TPEYTOJIBHUK C bubmuoreka [JOK

yriaoMm B 30 rpagycoB

https://m.edsoo.ru/aec6d443




CooTHOIIEHNS MEX 1Y CTOPOHAMU U

bubmuoreka [JOK

70 yIJIaMU TPEYTOJIbHUKA https://m.edsoo.ru/95db41{7
7 COOTHOILIEHUS] MEKTy CTOPOHAMU U bubmuorexa [JOK
yriamu TpeyrojbHUKa https://m.edsoo.ru/5ea388d0
79 HepaBeHcTBO TpeyroyibHUKA. bubmuorexa [JOK
HepaBenctBo o ayinHe 10MaHoM https://m.edsoo.ru/50fa9985
HepaBenctBo Mex
73 H:[E)r?eliﬂI?IKy?IHpe()MﬂZ HaKJIOHHOM. bubmotexa [IOK
. https://m.edsoo.ru/7284cbde
PaccrosiHME OT TOUKM 10 IPSIMOU
KontposnbHas Ta Mo TeMam
74 "F([)pﬂﬁzj;roimf;g(;paeyl?oni;mn" bubmmoreia OK
" w o https://m.edsoo.ru/85f00be3
['eomeTrpuueckue HepaBeHCTBA
75 OKpy’KHOCTb, XOP/BbI U TUAMETPHI, bubmmorexa [IOK
UX CBOICTBa https://m.edsoo.ru/588c3a8d
76 OKpy»XHOCTb, XOPJIbl U IUAMETPBHI, bubnunoreka [JOK
UX CBOMCTBa https://m.edsoo.ru/02406d49
BzaumHoe pacnionoxxenue
77 OKPYKHOCTH U IIPSIMOM. bubnunoreka [JOK
KacarenbHas u cexymas k https://m.edsoo.ru/00d222d9
OKPY>KHOCTH
B3aumHoe pacnionoxxenue
78 OKPYKHOCTH U IPSMO. bubnunoreka [JOK
KacarenbHas u cexymast k https://m.edsoo.ru/4f8753bb
OKPY’KHOCTH
B3aumHoe pacnonoxxenue
79 OKPYKHOCTH U MPSIMOIA. bubnuorexa [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/a52f2800
OKPY>KHOCTH
80 OKpy’KHOCTb, BIIUCAHHAs B yroJl bubmorexa HOK
’ https://m.edsoo.ru/3767ac35
81 OKpy’KHOCTb, BIIUCAHHAs B yTOJl bubmoreia HOK
’ https://m.edsoo.ru/f019e49b
[TonsiTve 0 reOMETPUUECKOM MECTE Bubmiorexa [IOK
82 To4ek. [Ipumepsl reoMeTpudecKux

MECT TOYCK Ha INJIOCKOCTU

https://m.edso00.ru/9bdd6b63




[IoHsATHE O TEOMETPUUECKOM MECTE

bu6mmoreka [JOK

83 touek. [I[pumepsl reoMeTpuuecKux https://m.edsoo.ru/621adf85
MECT TOYEK Ha IIJIOCKOCTH
34 OrnucanHast OKpPYXKHOCTb bubnmoreka [JOK
TPEYTroJibHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
85 OrnucanHast OKpPYKHOCTb bubnmoreka [JOK
TPEYTroJIbHUKA, €€ LICHTP https://m.edsoo0.1u/c96254e9
MeTo reoMeTpu4ecKuX MECT TOYEK
86 npu pgmeHI/m feOMeTquecxnx bubmorexa LHOK
https://m.edsoo.ru/5894e7a4
3a/1a4y
MeTo1 TeOMETPUYECKUX MECT TOUYEK
87 npu pgmeHHH lli)eOMeTpI/IIIeCKI/IX bubmorexa HOK
https://m.edsoo.ru/784342d1
3a/1a4y
MeTo1 TeOMETPUYECKUX MECT TOUEK
88 npu pgmeHHH lli)eOMeTpI/IIIeCKI/IX bubmmorexa [IOK
https://m.edsoo.ru/05853a22
3a/1a4y
MeTto1 TeOMETPUYECKUX MECT TOUYEK
89 npu pgmeHHH lli)eOMeTpI/IquKI/IX bubmmorexa HOK
https://m.edsoo.ru/6903dff0
3a1a4y
O60ocHOBaHMS MPOCTEUIINX
MIOCTPOEHUM, JTaIlbl 3a71a4X Ha bubnmnoreka [JOK
90
MOCTPOEHHUS, PELICHUE 33/1a4 Ha https://m.edsoo.ru/e511d730
IIOCTPOEHUE LIUPKYJIEM U JIMHEUKOU
O6ocHOBaHMS MPOCTEHIINX
9] IIOCTPOEHNH, Talbl 331a41 Ha bubnnorexa [JOK
MIOCTPOEHUS, PELLICHHE 3a]1a4 Ha https://m.edsoo.ru/f3bfbf74
MTOCTPOEHUE LIUPKYJIEM U JIMHEUKOM
KonTponbhas pabota no teme
9 "Okpyx’HOCTb. [ 'eomeTpuueckue bubnmnoreka [JOK
MmecTa Touek. [loctpoenus ¢ https://m.edsoo.ru/791dafc6
MOMOILBIO ITUPKYJIS U TUHEUKH"
[ToBTOpenue u o6o0IIEHNE.
93 Pemenne 3ama4, MILTIOCTPUPYIOIIMX bubnnorexa [JOK

CBsA3U MCIKIY Pa3JIMYHbBIMHA TCMaMU
Kypca

https://m.edsoo.ru/fOe38fa3




[ToBTOpenue u o6o0IIeHNE.

94 Pemienue 3aiad, WITIOCTPUPYIOIINX 1 bubmuorexa [JOK
CBS3M MEXKIY Pa3IMUYHBIMU TEMaMU https://m.edsoo.ru/38a31139
Kypca
[ToBTOpeHue 1 0600MIIEHNE.

95 Pewenne 3ana4, HILUTIOCTPUPYIOIIMX 1 bubmuorexa [IOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/7382bcc4
Kypca
[ToBTOpeHue 1 0600MIIEHNE.

9% Pewenne 3ana4, HILTIOCTPUPYIOIIMX 1 bubmmorexa [IOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/a4f457ea
Kypca
[ToBTOpenue u 06o0IICHNE.

97 Pemenue 3aga4, WILTFOCTPUPYIOIIUX 1 bu6mmoreka [JOK
CBSI3M MEXKY Pa3IMUYHbIMU TEMaMU https://m.edsoo.ru/07e567el
Kypca
[ToBTOpEeHME B 0000MIIEHNE.

98 Pemenne 3ama4, MILTIOCTPUPYIOIIMX 1 bubnnorexa [JOK
CBS3U MEXY Pa3IMYHbIMU TEMaMHU https://m.edsoo.ru/8a4b9%4e4
Kypca
[ToBTOpeHue u 060061IEeHNE.

99 Pewienue 3ana4, WILTIOCTPUPYIOIIUX 1 bub6nuorexa [IOK
CBSI3M MEXKIY Pa3IMUYHBIMU TEMaMU https://m.edsoo.ru/397d166b
Kypca
[ToBTOpenue n o6obIIEeHHE.

100 Pemenne 3aa4, MILTIOCTPUPYIOIIMX 1 bubnnoreka [JOK
CBSI3U MEXY Pa3iIMYHBIMU TEMaMHU https://m.edsoo.ru/c60d778a
Kypca

101 Wrorosast kKoHTpOJbHASA paboTa 1 Eﬁgﬁ;ﬁiﬁ;ﬁ?ﬁlf 1507542
[ToBTOpeHue u 0600IIEHNE.

102 Pewienue 3anad, HILTIOCTPUPYIOIIUX 1 bubnuorexa [IOK
CBSI3M MEXKY Pa3IMYHBIMU TEMaMU https://m.edsoo.ru/971{7836
Kypca

OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME




8 KJIACC

KoaudecTBO 9acoB

Ne Tema VDOKa Hara JIeKTPOHHBbIE HU(POBHIE
n/n P Bcero Kontpoaeubie  Ipaktmueckue  yavyeppg — oGpasoBaTelbHbIe pecypebl
padoTbI padoThI
1 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, €ro Mpu3Haku U 1 bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ero Npu3HaKku 1 1 bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, €ro Npu3Haku U 1 bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, €ro Npu3Haku U 1 bubmmoreka [JOK
CBOMCTBa https://m.edsoo0.ru/4823807b
6 [IpssmoyronbHUK, poMO, KBaJIpar, 1 bubnnorexa [JOK
WX TIPU3HAKH U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpsimoyronbHUK, poMO, KBaJpar, | bubmmnoreka HOK
UX IIPU3HAKU U CBOWCTBA https://m.edsoo.ru/d6a662c9
3 [IpssmoyronbpHUK, poMO, KBapar, 1 bubnnorexa [JOK
WX TIPU3HAKH U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsimoyronbHUK, poMO, KBaJIpar, 1 bubmmnoreka HOK
UX IPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 Cpenusia nuHus TpeyroJbHUKA 1 bubmorexa HOK
https://m.edsoo.ru/6el1bcbbb
11 CpenHsist TMHUSA TPEyroJbHUKa 1 bubmmorexa [IOK
https://m.edsoo.ru/6b23a4c3
12 Tpanenus. PaBnoOenpennas 1 bu6muoreka [JOK
Tpanenus, € CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas 1 bubmuoteka [IOK
Tpanenus, e€ CBOMCTBa U MPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpssMoyronbHas Tpanenus 1 bubmorexa [IOK

https://m.edsoo.ru/3375c8f3




bubnunoreka LIOK

15 Cpeasin JIHHHs TpaNeIHH https://m.edsoo.ru/7963a7f5
bubnmnoreka HOK
16 Teopema Dareca bitpsm o /3422505
bubnmnoreka HOK
17 Teopema Gareca bitpsyim edsopmia240242b
18 TeopeMa 0 IpONOPLMOHATIBHBIX Bu6muoteka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 TPONOPLHMOHAIBHBIX bubmuorexa [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
20 Llentp macc TpeyrojibpHUKa bubsmorexa [IOK
https://m.edsoo.ru/9cbcf96¢
1 IlenTpanbHO-CHUMMETPUYHEIE bubnnoreka [JOK
burypsl https://m.edsoo.ru/8578076a
2 KonTponbhas padota no teme Bbu6mmotreka [JOK
"YeTbIpEXYroJbHUKHU" https://m.edsoo.ru/bed0f9f3
73 [Tonobue TpeyroabHUKOB, bubmmnoreka [HOK
KO3 pHLMeHT nogodus https://m.edsoo.ru/19400684
o4 ITooGue TpeyroibHUKOB, bubmuoreka [IOK
ko3¢ dULHeHT noao0us https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku mo100us TPEYroIbHUKOB bubmorexa LHOK
https://m.edsoo.ru/bbf2c3ab
26 [Tpu3Haku mogo0ust TPEYroJIbHUKOB Eggg%ﬁiﬁiaﬁ/s db11£f7
27 [Tpu3naku mog00Us TPEYTOIHLHUKOB E;IS::I;I/?IT;E‘S&)%E/% d11d5b
28 [Ipu3naku mo1o6ust TpeyroabHUKOB bubmorexa [IOK
https://m.edsoo.ru/152d2193
29 [Tpu3Haku mo100us TPEYTrOIbHUKOB ﬁgggl;l/?gi?si?ﬁ/% dc95¢1
30 [Ipu3Haku mogo0ust TPEYroJIbHUKOB Eggiﬁﬁéﬁ(ﬁgﬁ/g 41d9d16
31 [Tpumenenue nogo0us npu bubmuoreka [JOK

PEIICHUHU MPAKTUYCCKUX 3ada4

https://m.edsoo.ru/d97bf297




[Tpumenenue nogo0us pu

bubnunoreka LIOK

32 pELICHUH TPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21cS5aa
33 [Ipumenenue moaobust mpu bubnuorexa [IOK
pelIeHUU MTPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue moaobust mpu bubnuorexa [IOK
pELIeHNN IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Tpumenenne nogo0us npu Bu6muoteka [JOK
pELICHUH TPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue moao0ust mpu bubmuorexa [JOK
pelIeHNH TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d9159d9d
BBenenue noHsTHA Bu6muorexa LOK
37 npeobpasoBaiH nonoous u https://m.edsoo.ru/aaf7e944
oTI0OHBIX Uryp — :
33 KonTponbhas padota no teme Bbu6mmoteka [JOK
"ITogobue" https://m.edsoo.ru/89¢3236d
39 [lonstue nnomanu. CBoiicTBa bu6nmorexa LIOK
IIoLIa/Ie TEOMETPUUYECKUX PUTYP https://m.edsoo.ru/7af5b92e
40 [Tonstue nmomaau. CBoiicTBa bu6nunorexa LIOK
IIoLIa/Ie TeOMETPUUYECKUX PUTYP https://m.edsoo.ru/37a176c0
A1 [TonsiTue mmomaau. CpoicTBa bubmmoreka IIOK
IUIOIIAJIe TeoMeTpHUECKUX (GUryp https://m.edsoo.ru/6004265a
[Tpocreiiue hopmysasl s
42 IIJIOIIAIN TPEYrOJIbHHUKA, bubmmnoreka HOK
napasesnorpaMma, pomoa u https://m.edsoo.ru/596ald0e
Tpaneuuu
[Ipocreiimme hopmynsl asns
43 TJIOIAIA TPEYTOJIbHUKA, bubmuoreka [IOK
napajuiesorpamMmma, pom0a u https://m.edsoo.ru/f636delf
Tpamnenuu
[Ipocreiiue hopmyssl s
A4 IIJIOIIAIN TPEYrOJIbHHUKA, bu6muoreka [JOK
napasesnorpaMma, pomoa u https://m.edsoo.ru/9732274d
Tpaneuuu
45 [Ipocreiime hopmysasl s bubmuorexa [JOK

TIJIOIAIA TPEYTOJIbHUKA,

https://m.edsoo.ru/e6458963




napajuieniorpaMma, pomoa u
Tpanenuu

[Ipocreitmme Gopmyibl aJis
IUIOUIA/IA TPEYTOJIbHUKA,

bubnunorexa LIOK

46 napajuiejorpamMmma, pomoa u https://m.edsoo.ru/0Ob18fc61
Tparnenun
[Ipocreitmme Gopmyibl aiis
47 ILIOIIAAU TPEYrOJIbHUKA, Bu6muoteka [JOK
napajuiejiorpamMmma, pomoa u https://m.edsoo.ru/eb691e04
Tparnenun
[Ipocreiimme hopmyIasl s
43 IUIOLIA/IA TPEYTOJIbHUKA, bubnnoreka [JOK
napajuiesorpamma, pomoa u https://m.edsoo.ru/8b93cfba
Tpamneuuu
[Ipocreiimme Gopmynbl ass
49 ILIOIAAU TPEYrOJIbHUKA, Bu6motreka [JOK
napajuiejorpamMmma, pomoa u https://m.edsoo.ru/c35f544d
Tparnenun
[Ipocreiimme hopmynsl ass
50 TUTOIIAM TPEYTroJbHHKA, bubmuoteka [IOK
napajuiesorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tparnenun
bu6nunorexa LIOK
51 [roraau momo0HBIX HUryp https://m.edsoo.ru/d8638f34
bubnunorexa LIOK
52 [Tomany mooOHBIX GHUTYD https://m.edsoo.ru/2383022¢
but6mmorekxa [IOK
53 [Tnomanyu momoGHBIX GUTYD https://m.edsoo.ru/See2a7d4
54 KonrtponsHas pabora no teme bubmuoreka [IOK
"[Tnomans" https://m.edsoo.ru/05f10573
but6mmoreka [IOK
5> Teopema Ilugaropa https://m.edsoo.n/7f631£27
56 [Tpumenenue Teopems [Iugaropa bubmuotexa [JOK

IIPH pElICHUN MPAKTHYECKUX 3a7au

https://m.edso00.ru/4829510




[Tpumenenue Teopems [Iugaropa

bubnunoreka LIOK

37 MIpY PEUICHUN MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/a9fbd79b
53 [Ipumenenue Teopemsl [Tudaropa bubnuorexa [IOK
IIPU pELICHUN IPAKTUYECKUX 3a7a4 https://m.edsoo.ru/396250fc
59 [Ipumenenue Teopemsl [Tudaropa bubnuorexa [IOK
IIPU pELICHUN IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopems [Iugaropa Bu6muoteka [JOK
MpY PEUICHUN MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/cb69a011
61 [IponopmoHanbHbIe OTPE3KHU B bubmuorexa [JOK
IIPSIMOYTOJIBHOM TPEYrOJIbHUKE https://m.edsoo.ru/012ee582
62 [IpornopuroHalibHbIE OTPE3KHU B Bbu6mmotreka [JOK
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 IIponopiimoHaIbHBIE OTPE3KU B bubnnoreka [JOK
IIPSIMOYTOJIBHOM TPEYrOJIbHUKE https://m.edsoo.ru/l1ecbc886
64 [IponopuroHaibHBIE OTPE3KHU B Bbu6mmotreka [JOK
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopuronanbHbIE OTPE3KH B bubmmnoreka [HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 IIponoprronanbHbBIE OTPE3KU B bubmuoreka [IOK
MIPSIMOYTOJIBHOM TPEYroJIbHUKE https://m.edsoo.ru/c024ef14
5 roramene ocrporaytna BuGnuotexa [IOK
https://m.edsoo.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
8 roramene ocporayrma Bubmorexa [IOK
https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
©  roramens comperosms Bubmorexa LIOK
https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuueckne GyHKINU bubmuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKIHH bu6muoreka [JOK

yrios B 30°, 45° u 60°

https://m.edsoo.ru/6b294349




KonrponsHas pabora no Teme

but6mmoreka [IOK

72 ;g;:ng;;[ggljf opa it Hadana https://m.edsoo.ru/a9db1f7a
73 Bnucannsie v [IEHTpaIbHbIE YTIIbI bubmorexa [IOK
https://m.edsoo.ru/ae5f890d
74 BrucanHble U LIEHTpaIbHBIE YIJIBI bubmmorexa [IOK
https://m.edsoo.ru/d0233fa0
75 Brnucannsie v 1IeHTpaIbHbIE YTIIbI bubmmorexa LIOK
https://m.edsoo.ru/ccaee9b0
76 Bnucanusie u IeHTpaIbHBIEC YTIIbI bubsmorexa [IOK
https://m.edsoo.ru/1d342414
77 VYron Mexay KacateJlbHOU U bu6nmoreka LIOK
Xopaon https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTeJIbHOM 1 bubmmoreka [JOK
XOpI0H https://m.edsoo.ru/09166b3d
79 VYTIubl MEXAY XOpJaMU U CEKYILIMMHU bubmorexa HOK
https://m.edsoo.ru/022e729c¢
80 VYTIibl MeXAy XOpJaMu U CEKYIIUMHU Bubmiorexa HOK
https://m.edsoo.ru/84a32a80
31 Brircannbie U onMcaHHbBIC bubmmoreka IIOK
YEThIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
32 BrucanHble 1 onMCaHHBIE bu6nunorexa LIOK
YETBIPEXYTOJIbHUKN https://m.edsoo.ru/aabclad6
33 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO bu6mmoreka IIOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
’4 CBoiicTBa ¥ NpU3HAKHU BIMCAHHOTO bubnmnoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
85 CBoiicTBa ¥ NpU3HAKHU BIMCAHHOTO bubnunorexa LIOK
YeThIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
36 CgolicTBa M MPU3HAKKA BIUCAHHOTO bubnuotexa [JOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
g7 B3auMHoOe pacnonoxxeHue 1Byx bubmuoteka [JOK

OKPY>KHOCTEH

https://m.edsoo.ru/420d844e




B3anMHOe pacnonoxeHue 1Byx

bubnunoreka LIOK

88 OKPY>KHOCTEH https://m.edsoo.ru/42da8612
89 Kacanue oxpyxHocteit bubmorexa LOK
https://m.edsoo.ru/4cbf4{f9
. bu6nmoreka [IOK
20 Kacanue oxpyxuocreit https://m.edsoo.ru/52dcbe7d
91 OOmme KacaTenbHbIE K IBYM Bu6muoteka [JOK
OKPY>KHOCTSIM https://m.edsoo.ru/d2151a62
SR — BuGmiorexa LIOK
w https://m.edsoo0.ru/26055342
CBSI3aHHBIE C OKPY’KHOCTBIO
[ToBTOpEeHME M 00OOIICHNE.
93 Pemenne 3amad, MILUTIOCTPUPYOLIUX Bbu6mmotreka [JOK
CBA3U MEXAY Pa3IuYHbIMH TEMAMHU https://m.edsoo.ru/74d89ab9
Kypca
[ToBTOpenue u oboOIIEHHE.
94 Pemenue 3aga4, WILTIOCTPUPYIOILIUX bu6nmorexa LIOK
CBSI3M MEXAY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/6d05bcd8
Kypca
[ToBTOpEeHuUe u 06001IEHNE.
95 Pewrenue 3anad, WILTFOCTPUPYIOLIUX bubmuoteka [IOK
CBSI3M MEXAY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/51013847
Kypca
[ToBTOpenue u o6oOIIEHHE.
96 Pemenne 3amad, MILTFOCTPUPYIOIIUX bubmmnoreka HOK
CBA3U MEXAY Pa3IuYHbIMU TEMAMU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpeHME U 00OOIIECHNE.
97 Pemrenue 3amad, WILTIOCTPUPYIOIIUX bubmuoreka [IOK
CBSI3M MEXAY PAa3IMYHBIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpenue u o6o0IIEHHE.
98 Pemrenne 3ama4, MILTFOCTPUPYIOIIUX bu6muoreka [JOK

CBs3U MCXKIY pa3JIMYHbIMU TCMaMH
Kypca

https://m.edsoo.ru/6a69702b




[ToBTOpenue u o0o0IIEHHE.
99 Pemenue 3aagay, WITIOCTPUPYIOIIMX 1 bubnuorexa [JOK
CBSI3M MEXAY Pa3INYHBIMU TEMaMHU https://m.edsoo.ru/0fSb4b87
Kypca
[ToBTOpEeHME M 000OIICHNE.
100 Pewenue 3amad, WILTIOCTPUPYIOLIUX 1 Bu6muoteka [JOK
CBSI3U MEXAY Pa3IMYHBIMU TEMaMU https://m.edsoo.ru/7942fc3c
Kypca
101 Hrorosast koHTpobHAs paboTa 1 1 Etl/tlgjs]:l;l/(r)si?si?r{f/d 695¢10
[ToBTOpenue u o6oOIIEHHE.
102 Pemenue 3anay, MmoCTpUupyrOmmx 1 bu6nmorexa LIOK
CBSI3M MEXAY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/b4981045
Kypca
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
9 KJIACC
Ne KoauuecTBO 4acon
Tema ypoka HMara DJIEKTPOHHBIE
n/n Bcero Kourpoabubie IIpakTuyeckue WiydeHHSI  00PA30BATE/NbHBIC PECYPCHI
padoThI padoThI
1 CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubnmnoreka HOK
0 mo 180° https://m.edsoo.ru/33005d2b
’ OCHOBHOE TPUTOHOMETPUYECKOE | bubnmnoreka HOK
TOXJIECTBO https://m.edsoo.ru/aba8dd52
bubnunorexa LIOK
3 opmyzbt MpHBECHIS ! https://m.eds00.ru/98813486
4 o 1 but6mmorekxa [IOK
OPMYJIbT TIPHBCACHHA https://m.edsoo.ru/e00324ad
5 Pewenne tpeyronbHukos. Teopema 1 bubmuoreka [IOK
KOCHHYCOB https://m.edsoo.ru/9738e456
6 Pemenue tpeyronsuukoB. Teopema 1 bu6mmoreka [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
but6mmoreka [IOK
! Teopewa cirycos ! https://m.edso0.ru/820ebf06




bubnunoreka LIOK

8 Teopema cuiycos https://m.eds00.ru/000dd68f
Pemienre nmpakTHYECKUX 3a1a4 ¢ Bubsorexa LIOK
9 HCIOJIE30BAHICM TCOPEMBI https://m.edsoo.ru/da65db4c
KOCHUHYCOB ¥ TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3agay ¢ Bu6muorexa LOK
10 HCTIOTIL3OBAMCM TCOPEMET https://m.edsoo.ru/ed 170337
KOCHUHYCOB U TEOPEMBI CUHYCOB S
Pemenue npaktuyeckux 3agay ¢ Bu6muorexa LOK
1 HCIIOJIE3OBARMEM TCOPEMBI https://m.edsoo.ru/fd237192
KOCHUHYCOB U TEOPEMBI CUHYCOB —
Pemenue npakTuyeckux 3agay ¢ Bu6muorexa LOK
12 HCTIOJILSOBAHHCM TEOPEMDI https://m.eds00.ru/66b247d5
KOCHUHYCOB U TEOPEMBI CUHYCOB —
Tpuronomerpudeckue GopMyIbl Bu6muorexa LOK
13 JULA TUIOLIAZH TPEYTOJIbHHKA, https://m.edsoo.ru/009bf17¢e
napasureJiorpaMma
Tpuronomerpuueckue GopMyJibl Bu6muorexa [OK
14 JULA TUIOIAZH TPEYTOJILHHKA, https://m.edsoo.ru/3479efa2
napajureJiorpaMma
Tpuronomerpuueckue GopMyIbI Bubmiorexa [IOK
15 JULAL LUTOTHA/IH TPeYTOJIbHHKA, https://m.edsoo.ru/c9e4273f
napajiesiorpaMma
Tpuronomerpuueckue GopMyIbI Bubmiorexa [IOK
16 JULAL LUTOTHA/IH TheYTOJIbHHKA, https://m.edsoo.ru/35e8ab1f
napajiesiorpaMma
17 o r bubmuorexa [{OK
OpMyJta & cpoHa https://m.edsoo.ru/ad8e9d59
but6mmorekxa [IOK
18 ®opmyna I'epona https://m.eds00.ru/8fb80467
bubnunorexa LIOK
19 @opmyna I'epona https://m.edso00.ru/03b9324c¢
20 dopmyiia MIOAIN BBITYKJIOTO bubnuotexa [JOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/e20462b0




dopMya IIOIAAH BBIITYKIOTO

bubnunoreka LIOK

21 YETHIPEXYTOIbHUKA https://m.edsoo.ru/1b3f8284

2 KoHTponbHas pabota 1o teme bubmuorexa [JOK
"Pemienue TpeyrojabHUKOB" https://m.edsoo.ru/71316455

23 Xopabl ¥ TOI00HBIE TPEYTOJIBHUKH bubmuorexa [JOK
B OKPYXHOCTH https://m.edsoo.ru/deeSbl1d

o TeopeMa 0 IpOU3BEAECHUN OTPE3KOB Bu6muoteka [JOK
xopa https://m.edso0o0.ru/9a6b9583

75 Teopema 0 mpou3BEeACHUN OTPE3KOB bubnuorexa [JOK
XOp. https://m.edsoo.ru/3280910d

26 TeopeMsl 0 IPOU3BEICHUH Bbu6mmoteka [JOK
OTPE3KOB CEKYLIUX https://m.edsoo.ru/7c74ebdb

27 Teopemsbl 0 MpoU3BEICHUN bubnnorexa [JOK
OTPE3KOB CEKYIIHUX https://m.edsoo.ru/ccdb3092

28 Teopema o kBagpaTe KacaTeJbHOU bubsmorexa [IOK

https://m.edsoo.ru/3cde33ca

29 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [OK

https://m.edsoo.ru/d6df6c82

30 Teopemb! UeBbl 1 MeHnenas Eggs:?/(;géelic]i(?rﬁ/ﬂﬂ ’dfa

31 Teopemb! UeBbl 1 MeHnenas Egg;iﬁ?ﬁiiﬁa 463¢1be

bubnnorexa [JOK

32 Teopewst Hepst it Menernas https://m.edsc]i).ru/elaS 1aa9

bubmuoreka [JOK

33 Honsrie o romoterii https://m.edsi.ru/14e624fd

34 KonTponbhas pabota no teme bubmuoreka [JOK
"Tlogo6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
YpaBHEHHE NIPIMOU Ha IJIOCKOCTH.

35 VYrnoBo# kodpurueHT u bubnuotexa [JOK
CBOOOIHEIN YIeH, HX https://m.edsoo.ru/2dcfad6b
F€OMETPUYECKUN CMBICIT

36 YpaBHeHUE NPSIMOIl HA TIJIOCKOCTH. bubnuoreka [JOK

Yr10Bo# KO3 UIHEHT U

https://m.edsoo.ru/fa4fb1b3




CBOOOHBIN YJIEH, HX
FCOMETPHUYECKUI CMBICIT

[TapannenbHOCTD U

bubnunoreka LIOK

37 ITCPTICHAMKYIAPHOCTD HPAMBIX https://m.edsoo.ru/6d686658
(daepe3 yrioBoit Kodh HUIHEHT)
38 YpaBHEHHE OKPYKHOCTU bubmmorexa [IOK
https://m.edsoo.ru/1658a6fd
| o ey B LOK
https://m.edsoo.ru/36de713a
KOOpJMHATaX
o | oo B LOK
https://m.edsoo.ru/5777b234
KOOpJMHATaxX
41 dopmyiia pacCTOSHUSA OT TOUYKHU 10 bubnnorexa [JOK
npsIMOM https://m.edsoo.ru/5ffdeecd
o | L g BuGorera LOK
T https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TUIOIIAIH
A buGmrorexa LIOK
https://m.edsoo.ru/7b10a3as
TeOMETPHUECKUX 3a7auax
A4 KonrponbHas padora no reme bubmuoreka [IOK
"Meton koopauHat" https://m.edsoo.ru/b1271082
45 BekTops!l Ha II0CKOCTH bubmorexa LHOK
https://m.edsoo.ru/bd9a630e
o | e et o LOK
https://m.edsoo.ru/193ca346
napasuiesiorpaMma
g | e s o LOK
https://m.edsoo.ru/01d8ebal
napasuiesiorpaMma
48 YMHOKEHHE BEKTOPaA Ha YUCIIO bubmmorexa [IOK
https://m.edsoo.ru/e540d478
49 Koopaunats! BekTopa bubmmorexa [IOK

https://m.edso00.ru/2278518f




CrnokeHre ¥ BEIYUTaHHE BCKTOPOB,

but6mmoreka [IOK

30 YMIOMCIIE BEKTOpa Ha KO B https://m.eds00.ru/c492667b
KOOpJMHATAX
CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB, Bubnmorexa [JOK

31 YMIOMCIIE BEKTopa Ha JHCTo B https://m.eds00.ru/2560ab87
KOOpJMHATAX

57 [IpumeHneHne BEKTOpOB B (PU3HKE, bubnuorexa [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [onsrue o 6a3uce (Ha MIOCKOCTH). bu6mumoteka [JOK
Paznoxxenust BEKTOPOB 10 6a3ucy https://m.edsoo.ru/757b9b30

54 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubanoreka [JOK
Paznoxxenust BEKTOpOB 110 O6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsTie o 6a3uce (Ha MIOCKOCTH). Bbu6mmoteka [JOK
Paznoxxenust BEKTOPOB 10 6a3ucy https://m.edsoo.ru/e1a50237
CkanspHoe Mpou3BeIeHNE

56 BEKTOPOB, TEOMETPUUYECKUNA CMBICIT bubmmoreka [JOK
Y BBIPAXKEHUE B JEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpIMHATAX

57 JMcTpuOyTUBHOCTD CKAJIIPHOTO bubnmnoreka HOK
IIPOU3BEICHUS https://m.edsoo.ru/Obcd3387

53 CkansgpHoe Mpou3BeIeHNE U bubmmnoreka HOK
MIPOELUPOBAHNUE https://m.edsoo.ru/0f16f5da
[IpumeHeHue cKansipHOTO Bubnmorexa [TOK

59 TIPOUSBC/ICHH BEKTOPOB s https://m.edsoo.ru/9d7b1240
HAXO0XJICHUS JUIUH U YTIIOB
[IpumeneHnne ckansipHOTO Buborexa [IOK

60 HMPOUSBE/CHHA BEKTOPOB JUIA https://m.edso0.ru/99791584
HAXO0XJICHUS JUIUH U YTIIOB
[IpumeneHnne ckansipHOTO Buborexa [IOK

01 FIPOMSBEACHHA BEKTOPOB NI https://m.edsoo.ru/894¢ 1248
HAXO0XJICHUS JUIUH U YTIIOB
Pemenne reomeTprueckux 3aaad ¢ Bubmorexa [IOK

62 MOMOIUIbIO CKAISIPHOTO

IIPOU3BEICHUS

https://m.edsoo.ru/e572abc0




Pewenne reomeTpuueckux 3aaad ¢

but6mmoreka [IOK

63 TOMOTIDIO CRAIIPHOTO https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 KonTtponbHas pabora o Teme Bu6mumoteka [JOK
"BekTopsr" https://m.edsoo.ru/55678a9d
65 [IpaBuibHBIE MHOTOYTOJIbHUKH, Bu6mumoteka [JOK
BBIUMCIICHHE UX 3JIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBuiibHBIE MHOTOYTOJILHUKH, bubnuorexa [JOK
BBIYHCJICHHE UX DJICMCHTOB https://m.edsoo.ru/2517463d
67 [IpaBunbHBIE MHOTOYTOJIbHUKH, Bbu6moteka [JOK
BBIYMCIICHHE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUMCJICHHE UX 3JIEMCHTOB https://m.edsoo.ru/al6f6e98
69 Yucno m 1 1nuHa OKPYKHOCTH Bubmzorexa HOK
https://m.edsoo.ru/78b4dc48
70 Yucno m v 1MHA OKPYKHOCTH bubmorexa LIOK
https://m.edsoo.ru/825e73¢7
71 JnvHa nyru OKpyKHOCTH bubmmorexa [IOK
https://m.edsoo.ru/3¢2983f9
72 JlnuHa ayru oKpy>KHOCTH bubmorexa LHOK
https://m.edsoo.ru/4eb62ffb
73 Panuannas mepa yria bubmaorexa LIOK
https://m.edsoo.ru/d3b68dca
74 Pannannas mepa yria bubmorexa LHOK
https://m.edsoo.ru/e97f0369
75 [lnomane Kpyra u €ro 3JIEeMEHTOB bubnunorexa LIOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/b73a7f0b
76 [lnomane Kpyra u €ro 3JIeMEHTOB bubnunorexa LIOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/10a2b760
77 [Inomane kpyra v €ro 3J1€EMEHTOB bubmuoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
BBI‘-II/ICJ'ICI;II/IC NEPUMETPOB U Bubnmorexa [IOK
78 riomazaei Guryp, BKIOYAIOIINX

JJIEMEHTBI Kpyra

https://m.edsoo.ru/1f673d06




Brrunciienue nepuMeTpoB u

but6mmoreka [IOK

7 IUIOWAACH QUIYp, BIITOHAIONIHX https://m.edsoo.ru/adbcd171
AJIEMEHTBI KpyTa
20 KonTtponpHas no teme "Jlnuna Bu6mumoteka [JOK
OKPYKHOCTH U ITonaas kpyra" https://m.edsoo.ru/0353e638
81 LentpanbHas cuMMeTpus bubmorexa LIOK
https://m.edsoo.ru/e63ff8f2
22 [leHTpalIbHO-CUMMETPUYHBIE bub6nmoreka [IOK
burypst https://m.edsoo.ru/5dbbfd 1
bubnunoreka LIOK
83 Hosopor https://m.edsoo.ru/a59548ae
bubnuoreka [IOK
84 Ocesas cummerpus https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06o0IICHNE.
35 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bu6nmorexa LIOK
CBSI3U MEXIY Pa3IMYHBIMU TEMaMHu https://m.edsoo.ru/46bcel128
Kypca
36 Durypsel, CHMMETPUYHBIE bubmuoreka [IOK
OTHOCHUTEJIbHO HEKOTOPOM 0cH https://m.edsoo.ru/a6b0094b
87 [TapajutenpHBIN IEPEHOC bubmorexa LIOK
https://m.edsoo.ru/3b681983
88 IIoHsTHE IBMKEHHS U €TI0 CBOMCTBA bubmmorexa LOK
https://m.edsoo.ru/4bda89ea
bu6nunorexa LIOK
89 Pasencrso Guryp https://m.edsoo.ru/aba7d464
90 EF?I:;EESHEEESX;ZTP;@;LHTWG bubmmorexa [IOK
’ ’ ’ https://m.edsoo.ru/92b823fd
APXHUTEKTYype
9] Kommo3unuu npukeHui but6mmorekxa [IOK
(mpocreiiie npuMepsl) https://m.edsoo.ru/2a4a2bag
[ToBTOpeHue u 0600IIEHNE.
92 Pewrenue 3anad, WILTIOCTPUPYIOIIUX bubmuoteka [IOK

CBSI3U MEXKIY Pa3TUIHBIMUA TEMaMHU
Kypca

https://m.edsoo.ru/efefea93




[ToBTOpenue u 06o0IIeHNKE.
Pemienue 3a1a4, WILTFOCTPUPYIOIIMX

bub6nmoreka [IOK

93 CBS3M MEXKIY Pa3IMUHBIMU TEMaMU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpeHuE 1 0000IIEHNE.
94 Pewenue 3anad, HILTIOCTPUPYIOIIMX bu6mumoteka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/54d 14267
Kypca
[ToBTOpeHHE 1 0600IIEHNE.
95 Pewmenne 3ana4, HILTIOCTPUPYIOIIMX Bbu6mmoteka [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/a78455¢c5
Kypca
[ToBTOpenue u 06o0IICHNE.
9% Pemenue 3ana4, WILTFOCTPUPYIOIIUX bu6nunorexa LIOK
CBSI3M MEXKIY Pa3IMUYHBIMU TEMaMU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpEeHME K 0OOOIIEHNE.
97 Pemenne 3ama4, MILTIOCTPUPYIOIIMX bubmmnoreka HOK
CBS3U MEXY Pa3IMYHbIMU TEMaMHU https://m.edsoo.ru/6383d98a
Kypca
[ToBTOpEeHue u 06061IeHNE.
98 Pewrenue 3anad, WILTIOCTPUPYIOIIMX bubmuoreka [IOK
CBSI3M MEXKIY Pa3IMYHBIMU TEMaMU https://m.edsoo.ru/89¢c5365f
Kypca
[ToBTOpenue n obobIIEeHHE.
99 Pemenne 3ama4, MILTIOCTPUPYIOIIMX bu6muoreka [JOK
CBSI3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.edsoo.ru/Odcedaf1
Kypca
[ToBTOpenue u o6o0IICHNKE.
100 Pemenne 3ama4, MILTIOCTPUPYIOIIMX bu6muoreka [IOK
CBSI3U MEXY Pa3iIMYHBIMU TEMaMHU https://m.edsoo.ru/27b735e9
Kypca
but6mmoreka [IOK
101 Hrorosas kouTpoILHAT padoTa https://m.edsoo.ru/073bcf5d
102 [ToBTOpenue u o6o0IICHNE. bubmuorexa [IOK

Pemenue 3a1a4, WUTIOCTPUPYIOIINX

https://m.edsoo.ru/1852817¢




CBA3U MCIKY Pa3JIMYHbIMHA TCMaMU
Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

6

I'eomerpus

6.1

Pacrio3naBaTh U3y4eHHBIE TEOMETPUUECKUE (PUTYPHI, ONIPECATh UX B3AUMHOE
pacnojoxeHue, 1300paxxatb reOMEeTpUUecKre (UTYpbI, BHIOIHITh YEPTEKHU
[0 YCIOBUIO 3ajauyd. VM3mMepsATh JMHEWHBIE W YIJOBbIE BEIWYUHBL. Pemarh
3a/1a4y Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEIWYHH YTJIOB

6.2

Henate 1pyOyi0 OLEHKY JMHEHHBIX M YIJOBBIX BEJIUYUH MPEAMETOB B
peabHOM KU3HU, pa3MEPOB MPUPOTHBIX 00BEKTOB. Pa3nmuuaTh pazMepsl TUX
00BEKTOB O MOPSAIKY BEIUUUHBI

6.3

CTpOI/ITB YCPTCIKN K TCOMCTPUICCKHM 3aa4aM

6.4

Ilonb30oBaTbcsd MpPU3HAKAMM PABCHCTBA TPEYrOJIBHUKOB, HCIIOIB30BATh
IIPU3HAKU U CBOWMCTBA PABHOOEIPEHHBIX TPEYrOJbHUKOB IPH PEIICHUH 3aj1au

6.5

[IpoBOIUTH JOTHYECKHE PACCYKACHHS C HCIOJIb30BAHUEM T€OMETPHUUYECKUX
TeopeM

6.6

Ilonp30BaTbCst INpU3HAKaAMU PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIWaHbl, MPOBEAECHHON K THUIIOTEHY3€ MPSIMOYTOJIbHOIO
TPEYTOJIbHUKA, B PELIEHUU N€OMETPUYECKUX 3a]1a4

6.7

OnpenensaTh NapayuieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPBhIE 00pa3yeT
¢ HuUMHU cekymas. Onpenensrtbs MapalieNbHOCTh MPSIMBIX C ITOMOIIBIO
paBEHCTBA PACCTOSHUIN OT TOUYEK OAHOW MPSIMOH 10 TOYEK APYroM MpsMoit

6.8

Penrate 3amaun Ha KiaeT4aTOM 6yMare

6.9

[TpoBOIUTH BBHIUMCIIEHUS U HAXOJUTh YUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIIIOB
B T€OMETPUYECKHUX 3a/1a4axX C MCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00Opa30BaHHbIX IPU MEPECEUCHUH ABYX
MapaJUIeIbHBIX NPSAMBIX CceKylied. Pemare mnpakTthueckwe 3amadud  Ha
HAaxO0JICHUE YIII0B

6.10

Biagete MOHATHEM TIEOMETPUYECKOI0 MeCTa TOYEK. YMETh OIpeAcaTh
OMCCEeKTpUCY YIJla U CEpPEelIMHHBIM NEepHeHAUKYIsIp K OTpe3Ky Kak
T€OMETPUYECKHE MECTA TOYEK

6.11

@opMyIIMpOBaTh OINPENAECIEHUs OKPYKHOCTH M Kpyra, XOpAbl U Jauamerpa
OKPYKHOCTH, MOJb30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHATH 3T CBOMCTBA
IIpY PELICHUH 3a1a4

6.12

Bnaners MOHATHMEM ONMCAHHOM OKOJIO TPEYroJbHHUKA OKPYKHOCTH, YMETh
HaxoJuTh €€ 1eHTp. [lonap30oBaThCs GakTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB
TPEYroOJIbHUKA IIEPECEKalOTCsd B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
MEPIEHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAOTCS B OJTHON TOUKE

6.13

BraneTe nmoHsATHEM KacaTeNbHOM K OKPYKHOCTH, IOJb30BATHCS TEOPEMOU O
NEPIEHIUKYJIIPHOCTH KacaTelIbHOM M paguyca, IPOBEAEHHOIO K TOYKE
KaCaHusa

6.14

ITons30BaThCA HpOCTGfIIHHMH TCOMETPUICCKUMHU HEPAaBCHCTBaAMM, ITOHUMATb
ux HpaKTI/I“ICCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKHUE MTOCTPOECHUS C TIOMOIIBIO LIUPKYISA U
JIMHENKHA




8 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BHU LI I-IeTInlpéX}’I‘OJIbHI/IKOB, nx 9SJICMCHTHI,
IMOJIL30BAaThCSI X CBONMCTBAMH IIpU pCHICHUH I'COMETPUUCCKHUX 3a1a4d

6.2

[IpuMeHsATh CBOWCTBA TOYKHM IEPECEYCHUS MEIAMaH TPEYrojbHUKa (LEHTpa
Macc) B pEIIEHUH 3314

6.3

BJIaIICTB IIOHATUEM cpez[Heﬁ JIMHUU TPECYT'OJIbHUKA U TpallCIuu, IPUMCHATH UX
CBOMWCTBA NpU pPEUIEHHU TeoMeTpuueckux 3ajad. Ilonp3oBarbes TeopeMoit
Qasieca U TEOPEMOW O IPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATH HUX I
peLIeHMs] TPAKTUYECKHUX 33134

6.4

HpI/IMeHHTL IIPpU3HAKH HOI[O6I/IH TPEYTrOJIbHUKOB B PCIICHUU I'€COMCTPHUICCKUX
3aga4

6.5

[Tome3oBatbest Teopemoit [ludaropa uist pemieHWS TEOMETPUUYSCKUX U
npakThuyeckux 3anad. CTpoUTh MAaTeMaTHYECKYH) MOJENIb B MPaKTUYECKHUX
3a/a4ax, CaMOCTOSTENIBHO JeJlaTh 4YepTEX M HaXOIUTh COOTBETCTBYIOILHE
JUTUHBI

6.6

Biagers mnoHATHAMU CHHYCA, KOCHHYCa M TaHI€HCa OCTPOrO yrija
IIPSAMOYTOJIBHOIO TpeyrojbHHUKa. Ilonb30BaTbecs HTUMH HNOHATUAMM  JIA
peLICHUs IPAKTUYECKUX 33134

6.7

Bbruucnate (pa3nnyHbiME crioco0amu) IUIOINAAb TPEYroJbHUKA M IUIOIIAAN
MHOTOYTOJBHBIX (QUryp (MOJIB3YSCh, T/A€ HEOOXOIUMO, KAIBKYISATOPOM).
IIpuMEHATH OJy4YEHHBIC YMEHMS B IPAKTUYECKUX 3a1a4ax

6.8

Biagete MNOHATHAMH BIMCAHHOIO W LIEHTPAJIbHOIO YIJIA, HCIIOIb30BATh
TEOPEMBbl O BIMCAHHBIX YIJIaX, YIrjaXx MEXIy XOpAaMu (CeKyIIMMH) U Yriie
MEXIY KacaTeJIbHOW M XOpJ0H PU PEIICHUU T€OMETPUYECKUX 3a1a4

6.9

BJ'IaI[eTL INOHATHUCM OIIMCAHHOI'O quLIpéXYFOJ'ILHI/IKa, MNPpUMCHATH CBOMCTBa
OITMCAHHOI'O ‘IeTI)IpéXYFOHLHI/IKa IpU pCHICHUH 3a1a4

6.10

[TpuMeHsTHh TONyYeHHBIE 3HAHHUS Ha MPAKTUKE — CTPOUTH MaTeMaTHUECKUE
MOJENU JUIsL 3ajjad pealbHOW JKM3HM M NPOBOJUTH COOTBETCTBYIOIME
BBIUUCIICHHUSI C TPUMEHEHHEM MOJO0USH TPUTOHOMETPUH (TIONB3YSCh, TIE
HE00X0/IMMO, KAJIbKYJISTOPOM)

9 KJIACC

Kon
NPoBePSIeMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOT'0 00111ero 00pa30BaHUA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHWE (YHKIMH OCTPBIX YIVIOB, HAXOAUTh C HX
MOMOIIBIO PA3IMYHBIE IEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pelIeHHe
MPSIMOYTOJIBHBIX TPEYroJIbHUKOB»). HaxoauTh (¢ MOMOIIBIO KaJbKyJIATOpPA)
JUIMHBI U YTJIbI 17151 HETAOJMYHBIX 3HAUCHUH

6.2

ITons3oBaThCs (I)OpMy.HaMI/I OpUBCACHHUA U OCHOBHBIM TPUTOHOMCTPUYCCKUM
TOXACCTBOM JJIsI HAXOXKACHUA COOTHONIICHUM MCKAY TPUTOHOMETPUICCKUMU
BCINYHNHaAMH




6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHMHYCOB ISl HAXOXKICHUS PA3INYHBIX
AIIEMEHTOB TPEYTrOJIbHHUKA («PEIIEHHE TPEYroJIbHUKOBY»), IPUMEHATh UX NpU
pELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnagets monstusiMu npeodpa3oBaHus OO0, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX Guryp. Ilonap3oBarscs cBoOcTBaMHU OO0 IPOU3BOIBHBIX (BHUTYD,
YMETh BBIYHMCIIATH JUIMHBI U HAXOAWUTH YIUIBI y MOA00HBIX Guryp. IlpumensaTs
CBOICTBA MOJOOMS B MPAKTUYECKUX 3a7adax. YMETb NMPUBOIUTH IPUMEPHI
MOA00HBIX (PUTYp B OKpYKAIOIIEM MUPE

6.5

ITons30BaThCA TE€OpEMaMu O IMPOU3BCACHUN OTPE3KOB XOpPHd, O IMMPOU3BCIACHUU
OTPE3KOB CCKYIIUX, O KBAAPaTC KacaTelIbHOM

6.6

[Tonp30BaTbcsi BEKTOpaMHU, MOHUMATh HMX TE€OMETPHUYECKUH W (pusmueckuii
CMBICJI, IPUMEHATh UX B PELICHUU I'€OMETPHUUECKUX M (U3UYECKUX 3a/ad.
IIpuMeHATHh CKaJSIpHOE IPOU3BEICHUE BEKTOPOB MUl HAXOXKJICHUSA UIMH H
yIJI0B

6.7

ITons30BaThCA MCTOAOM KOOPpAHWHAT Ha IJIOCKOCTU, IPUMEHATH €0 B PEILICHUU
FCOMCTPHUYCCKUX U MMPAKTUUYCCKUX 3ada4d

6.8

Biagetes NMOHATHAMHM IPaBUIBHOTO MHOI'OYTOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUIMHBl JOYIM OKPYXXHOCTH M pPaJuaHHOW MeEphbl YIJIA, YMETb BBIYMCIATH
IUIOMAaAs Kpyra M ero 4acred. [IpuMeHATh TIOJNydEHHBIE YMEHUS B
IIPAKTUYECKHX 3aJa4ax

6.9

HaxonuTh OoCM MM LEHTPhl CUMMETPUU (GUIYp, NPUMEHATH JABHXKCHMS
IJIOCKOCTH B IPOCTEHIINX CIydasx

6.10

[TpuMeHSITh TMOTYYCHHBIC 3HAHWS HA MPAKTHUKE — CTPOUTh MATEeMATHUYECKUE
MOJICNIA JUIsl 33aJad peallbHOW JKU3HM M TPOBOJUTH COOTBETCTBYIOIIUC
BBIUMCJICHHUSI C TIPHUMEHEHHUEM TIOJO0USM TPUTOHOMETPUUICCKUX (YHKITUH
(MonB3ysICh, I/Ie HE0OXOUMO, KAIBKYISITOPOM)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon ITpoBepsieMblil 3JIEMEHT COAePKAHUS
6 I'eomerpus

HayvanbHble noHaTus reometpun. Todka, mpsiMasi, OTPE30K, JIyd. Yroi. Bunasl yrios.

6.1 BeprukansHeie U cMexHBIE yIuibl. bruccekTpuca yria. JlomaHas, MHOTOYrOJIbHUK.
ITapaju1eIbHOCTD U NEPIEHAUKYIISIPHOCTD IPSIMBIX

6.2 Cummerpuunble ¢urypsl. OcHOBHBIE CBoOicTBa oceBoil cummerpuu. Ilpumepsr
CUMMETPHUH B OKPYKAIOIIEM MUPE

63 OcCHOBHBIE ITOCTPOEHMS C MOMOUIBIO LUPKYJIA U JUHEHKH. TpeyronpHuk. BricoTa,
Me/inaHa, OMCCEeKTpUCa, X CBOMCTBA

6.4 PaBHOOEApEHHBII U PABHOCTOPOHHUHN TpEYroNbHUKHU. HepaBeHCTBO TpeyroibHUKA

6.5 CBoiicTBa W TpU3HAKU DPAaBHOOEAPEHHOro TpeyroibHUKa. [IpU3HAKM paBeHCTBa
TPEYTOJILHUKOB

6.6 CBoiicTBAa M NIPHU3HAKU MapauieabHbIX HpsAMbIX. CymMma YIJIOB TpEyroJIbHHKA.
Bremnue yrisl TpeyrojbHHUKa
[TpssmoyronbHblli  TpeyroapHuUK.  CBOHCTBO ~ MeAMAaHbl  MPSMOYIOJBHOTO

6.7 TPEYTOJIbHUKA, IPOBEIEHHON K THIIOTEHY3¢€. [Ipru3Haku paBeHCTBa MPSAMOYTOJIBHBIX

TPEYroJabHUKOB. [IpSMOYTroJIbHBIN TPEYTOIBHUK C YTII0M B 30°




HepaBencTtBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O JJIMHE

6.8 JOMaHOM, TeopemMa O OoJbIleM Yyrie H OoJbIIeld CTOPOHE TPEYrOJbHUKA.
[lepnienuKynsap 1 HaAKJIOHHAS
6.9 ['eomeTpuyeckoe MecTo ToYeK. bruccekTpuca yria u cepeuHHbINA MEePIeHIUKYIAP K
' OTpE3KYy KaK Fr€OMETPUUECKHE MECTa TOUEK
6.10 OKpyXHOCTb M KpYT, XOpAa U JAMAMETp, UX CBOMCTBA. B3amMHoe pacmonoxeHue
' OKpYXHOCTH M npsiMoil. KacarenbHas v cekyIiasi K OKpy>KHOCTH
6.11 OKpyXKHOCTb, BIIMCaHHas B yroi. BrnucaHHas © oONHUcCaHHAs OKPY>KHOCTH
' TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
6 I'eomerpus
6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [IpsimoyronbpHUK, poMO, KBaJIpaT, UX MPU3HAKH U CBOMCTBA
63 Tpanenusi, paBHOOOKas Tpameuus, e€ cBoiicTBa W npuzHaku. [IpsmoyronbHas
) Tpaneuus
6.4 Meron ynBoenus menuansbl. Llentpanbaas cummerpusd. Teopema @aneca u Teopema
' 0 MPOTMOPIHUOHAIBHBIX OTPE3KaxX
6.5 CpenHue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronpHuKa
6.6 [Tomobue TpeyronbHUKOB, Kod3(pduuuent mnomobus. IlpusHaku nomoOus
) TpeyroJbHUKOB. [IprMeHeHre noqo0us Mpy peleHNnH NPAKTUHIECKUX 3a/1a9
6.7 DopMyItbl )1 IUIONIA/IA TPEYTOJIbHHIKA, TapaJljIieiorpaMma, pomoa 1 Tparenuu
6.8 CpoiicTBa 1uomaael reomerpuueckux ¢uryp. OTHOIIEHHE IIIONIAACH MOTOOHBIX
' duryp
6.9 Beruuciienue miomaaeil TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTol Oymare
6.10 Teopema [Tugaropa. [Ipumenenue Teopemsl [Indaropa npu pemeHun NpakTUIECKUX
] 3a1a4
CuHyc, KOCUHYC, TAHT'€HC OCTPOT0 YIJla IPSIMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
6.11 TPUTOHOMETPHUECKOE TOX/1eCTBO. TpUroHomerpuueckue GyHkuuu yriaos B 30°, 45°
u 60°
6.12 BrnmcanHubie ¥ IEeHTpaJIbHBIE YIUIBI, YTOJI MEXAY KaCaTeIIbHOW U XOPAOU. Y TIIBI MEXKIY
' XOpAAMHU U CEKYIIUMU
6.13 BrrcanHble M ONIMCAHHBIE YETBIPEXYTOJIbHUKH
6.14 B3auMHoe pacnonoxeHue ABYyX OkpyxkHocTe. Kacanume okpyxnocreit. OOmume
) KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COAePKAHUS
6 ["'eomeTpus
6.1 Cunyc, xocunyc, tanreHc yrioB oT O go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
) TOKJ1eCTBO. DOPMYJIIBI IPUBEACHUS
6.0 Pemenne TpeyroinbHuKoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
) IIPAKTUYECKHX 334 C UCIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue nonobus. [lomodrue cOOTBETCTBEHHBIX IIEMEHTOB




Teopema O TpPOHM3BENCHUU OTPE3KOB XOPI, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB

6.4 o
CEKYIIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bekrop, mimHa (MOAynb) BEKTOpPA, COHAIMPABICHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLlUU
HaJ BeKTopamu. Pa3noxeHue BEKTopa 110 IByM HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunarel BekTopa. CkansipHOE NPOU3BEICHUE BEKTOPOB, IPUMEHEHHE MJIs
' HAXO0XJICHUS JUIMH U YTJIOB
JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YpPaBHEHHS NPSIMOH U OKPYXKHOCTH B
6.7 KOOpJMHATaX, IEPECEUEHUE OKPYXKHOCTEH M MpsAMBIX. MeToa KOOpAMHAT M €ro
PUMEHEHHE
6.8 IIpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 Jnuna okpyxHoctu. ['pagycHas v paauaHHas Mepa yria, BBIYUCICHHUE JIMH YT
' OKPY’KHOCTEN
6.10 [Tnomans kpyra, ceKTopa, CerMeHTa
611 JIBuKeHHsSI TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU  Quryp (dJIeMEHTapHBIC

npeacrasienns). [lapamiensHpiii neperoc. [ToBopot

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon

HpOBepﬂeMble Tpeﬁ()BaHl/IH K IIPEIMETHBIM pe3yjabTaTaM 0CBOCHUS

NPOBepPsieMOro | OCHOBHON 00pa30BaTe/IbHOI POrpaMMbl OCHOBHOTI'O 00111ero
TpeGoBaHus o0pa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOYKECTBO, MOJMHOXKECTBO, ONEPALUU
HaJ MHOXKECTBaMH; YMEHHE OINEpPHpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad,
JI€PEBO, LUKJ, MPUMEHITh UX MPU PEIICHUU 33/a4; YMEHHE HCIOJb30BaTh
rpapuueckoe MpeACTaBICHNe MHOKECTB JJISl OIMCAHUS peaibHBIX MPOIIECCOB
U SIBJICHUM, IPU PEIICHUH 3aJa4 U3 JPYTUX YUEOHBIX NIPEIMETOB

YMeHne onepupoBaTh IOHATHUSAMM: ONPEIEICHUE, aKCUOMa, Teopema,
JI0Ka3aTeNIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOJKHBIEC BBICKA3bIBAHMS,
IIPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAaHUN

YMeHue onepupoBaTh NOHATUAMU: HATYPaJIbHOE YUCIIO, IIPOCTOE U COCTABHOE
YHUCIIO, IEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JAEIUMOCTH, LEI0€ YUCIIO,
MOJIyJIb YUCIia, OOBIKHOBEHHAs! IPOOb U AecaTUYHas ApoOb, CTaHAAPTHBINA BU
Yucia, palMoOHAIBHOE YHCIIO, HUPPAIMOHAIBHOE YHCIO0, apu(MeTUYECKHi
KBaJpaTHbI KOPEHb; YMEHHUE BBINOJHATH ACUCTBUS C YUCIaMU, CPABHUBATh U
YHOOPSAOYMBATh YHWCIIA, TPEACTABIATh YHCIA HAa KOOPJAWHATHOW MPSIMOI,
OKpYIUIATH 4YMCIA; YMEHUE JenaTh NPUKUAKY M OLEHKY pe3yibTara
BBIYHCIIEHUH

YMeHue omnepupoBaTh MOHSATUSMM: CTENEHb C IENbIM I0Ka3aTeleM,
apudMeTHUeCKUil KBaJpaTHBIA KOpEHb, MHOTOUYJICH, anredpandeckas apoOs,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHON CTENEHU OOJIbIIE €TUHUIIBL;
YMEHHUE BBIIOJIHATH Pacy€Thl 1o hopMyiam, mpeoOpa3oBaHus LEIbIX, APOOHO-
paloHaIbHBIX BBIPAXKEHUH W BBIPQKEHUH C KOPHSAMH, pa3JIOKEHHE
MHOrOWJIeHa Ha MHOXHTENHM, B TOM YHCJIE C HCIOJb30BaHUEM (OPMYI
pPa3HOCTH KBaJIPaTOB U KBaJlpaTa CyMMbl U Pa3HOCTH

YMeHne onepupoBaTh NOHATUSAMHU: YHCIOBOE PABEHCTBO, YPABHEHHE C OJJHON
IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE




pelmath JMHEWHbIE M KBaJpaTHbIE YypaBHEHUs, JPOOHO-pallMOHAIbHBIE
YpaBHEHUsI C OJHOM IIEPEMEHHON, CUCTEMBl JBYX JIMHEHHBIX YpaBHCHUH,
JMHEWHbIE HEPABEHCTBA M UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-pallMOHATIbHBIE
HEPAaBEHCTBA C OJHOM IMEPEMEHHOW, B TOM 4YMCJIE IIPUM PEUICHUU 3a7a4 U3
JpPYTMX TPEIMETOB M IPAKTHUYECKHX 3a7ad; YMEHHE HCIOJIb30BaTh
KOOPJMHATHYIO MpPSMYI0 M KOOPAMHATHYIO IUIOCKOCTb MAJIs H300pa)KeHUs
pelIeHU ypaBHEHHU, HEPABEHCTB U CUCTEM

VYMeHue omnepupoBaTh NOHATUAMH: (GyHKUOUS, rpapuk QyHKOUM, HymH
(GyHKINU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs,
yObIBaHMsI, HauOOJIbIIeE M HAWMEHbIIEEe 3HAUYCHWS (QYHKIUH; YMEHHE
OIIEPHPOBATH MOHATUAMU: NPSMAasi IPOIIOPIUOHATILHOCTD, JIMHEHHAS (PYHKIHS,
KBazpatuyHas (yHKOUS, oOOpaTHas MPOMOPLUUOHAIBHOCTE, mapabona,
runepoosia; yMeHue CTpouTh rpaduku (HyHKIHA, UCIIOIB30BaTh rpaduky 1
OIIpEJIeTICHNsI CBOMCTB INPOIIECCOB M 3aBUCHMOCTEH, JUIS PelIeHus 3a1ad W3
JOpYruX YYeOHBIX TPEIMETOB W pPEaTbHOH JKHW3HU; YMEHHE BBIPAXKaTh
dopMyIamMy 3aBUCHMOCTH MEKAY BETHUYHMHAMH

VYMeHue oneprupoBaTh MOHIATUAMU: MOCIIEA0BATENbHOCTD, apudmMeTniecKas u
reoMeTpuyecKass  IpPOrpeccuu; YMEHHE  HCII0JIb30BATh CBOICTBa
nocjenoBaTeNbHOCTEH, (GOPMYJIbl CyMMBl U OOLIEr0 4j€Ha IMpHU peIIeHUH
3a]1a4, B TOM YHCJIE 33]]a4 U3 JIPYTHX YYEOHBIX NIPEJAMETOB U peabHON KU3HU

YMeHue pemaTh 3aa4y pa3HbIX TUIOB (B TOM YHCII€ HA MPOLIEHTHI, JOJIU U
4acTH, JABWXKEHHE, paboTy, ILIeHy TOBAPOB M CTOMMOCTb IMOKYIOK U YCIYT,
HAJIOTH, 337]a4¥ U3 00JIaCTH yIIpaBJICHUS TMYHBIMU U CEMEHHBIMU (prHAHCAMN);
YMEHUE COCTAaBJIATb BBIPAXKCHUSA, YPABHEHUSA, HEPABEHCTBA M CUCTEMBI IIO
YCIIOBUIO 3a/layd, MCCIEN0BaTh IIOJIy4YEHHOE pEUICHWE M OLEHUBAaTh
IPaBJOIN0100HOCTh NOJTYYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh NOHATUSAMM: (UTypa, TOYKa, OTPE3OK, HpsiMas, Jyd,
JIOMaHas, Yroj, MHOTOYIOJbHUK, TPEYroJbHUK, PpPaBHOOEIPEHHbI U
PaBHOCTOPOHHUI TPEYrOJbHUKH, NPSMOYIOJIbHBIM TPEYTOJIBHUK, MEIUaHa,
OMcceKTpuca U BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJIbHUK, Mapajieorpamm,
pOMO, MPSAMOYTOJILHUK, KBAaJpaT, TPANEHs; OKPYKHOCTb, KPYT, KacaTelbHas;
3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU (PUTypamMH; yMEHHUE peliaTh 3a7auu, B TOM
4KCJIe U3 MOBCEIHEBHOM KU3HU, HA HaXOXKICHUE N'€OMETPUUECKUX BEJIINYUH C
IPUMEHEHUEM HU3YYEHHBIX CBOMCTB QUIyp U (HaKTOB

10

YMeHue omnepupoBaTh  IMOHSATUSMHU:  PAaBEHCTBO  (QUIYp, PAaBEHCTBO
TPEYrOJIbHUKOB; MApaJUIENbHOCTh M MEPIEHIUKYIIPHOCTb MPSAMBIX, YTIOJl
MEXy NMPSAMBIMU, TEPIEHANKYISAP, HAKJIOHHAsA, MpOeKLus, nogobue ¢uryp,
NoJ00HBIE TPEYrOJAbHUKH, CHUMMETPHUS OTHOCHTEIbHO TOYKM U MPSIMOIL;
YMEHHME paclo3HaBaThb pPABEHCTBO, CHUMMETPUIO M Mmojobue ¢uryp,
NapaJUIEIbHOCTD U NEPIIEHIUKYIIPHOCTD NPSIMBIX B OKPY’KAIOLIEM MHUPE

11

YMeHue onepupoBaTh MOHITUSIMHE: JITTUHA, PACCTOSIHUE, YTOJ (BEIWYMHA YIIIa,
CHHYC M KOCUHYC yTJIa TPEYroJIbHUKA), TUIOIIA/Ih; YMEHHE OIICHUBATH Pa3MephI
MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTH (hOPMYIIbI
nepuMeTpa M TUIOMIAAN MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH W TUIOIIAIA
Kpyra, oObeMa MPSIMOYTOJBHOTO TMapajjieNienuiea; yMEeHHUE MPUMEHSITh
MIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHHUKA,
teopemy [ludaropa, TpuroHoMeTpu4ecKre COOTHOIIEHHUS AJsl BBIYUCICHUS
JUTMH, PACCTOSIHUI, TUIOIAIEH

12

YMenue n3zo0paxkaTh MI0CKUe PUTypbl U UX KOMOMHALIMU, TPOCTPAHCTBEHHbBIE
burypel oT pykH, ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WJIM CHMBOJIBHOMY OITMCAHHIO




13

YMeHne omnepupoBaTh MOHATHSIMH: MPSAMOYTOJIbHAs CHCTEMa KOOpPIWHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOpPOB, MPOM3BEICHHE BEKTOpa Ha
YHCII0, CKAJIIPHOE TPOU3BEICHUE BEKTOPOB; YMEHHUE HCIIOIb30BaTh BEKTOPHI U
KOOpJMHATHI JJIsl IPEACTABIEHUS IaHHBIX U PEUICHUs 3a/la4, B TOM 4HCIIe U3
JPYTUX y4EOHBIX MPEIMETOB M PEaIbHOM JKHU3HH

14

VMeHHe ONeprpoBaTh MOHITUSAMH: CTOJOMKOBBIC M KPYrOBbIE JHArPAMMBI,
Ta0JIUIbI, cpeaHee apudmerndeckoe, MeIMaHa, HauOOJIbIlIee U HANMCHbIIIEEe
3HAYCHHMS, pa3Max YMCIOBOrO HabOpa; yMEHHE U3BJICKATh, HHTEPIPETHPOBATh
U TpeoOpa3oBbIBaTh HMH(OPMAIMIO, MPEJCTABICHHYI0 B TaOJIMIax M Ha
qMarpaMMax, OTP@KAroIlyld CBOHCTBA M XapaKTEPHUCTUKH  PEaTbHBIX
nponeccoB n ﬂBHeHHﬁ; YMCHHC pacClioO3HaBaTb HU3MCHYHMBBIC BCIWYHUHBI B
OKPYXKAaIOIIeM MHPE

15

YMeHue omepupoBaTh MOHATHSAMHU:  CIyYalHBIH  ONBIT  (CITy4ailHBIN
HKCIEPUMEHT), HJIEMEHTApPHOE COOBITHE (3JEMEHTApHBIA MCXOM) CIy4aifHOTO
OMbITa, CllydallHOE COOBITHE, BEPOSITHOCTH COOBITHS; yYMEHHE HaxOJIUTh
BEPOSITHOCTH CIy4allHBIX COOBITHMH B OINBITaX C PABHOBO3MOXKHBIMH
DIIEMEHTApPHBIMU  COOBITUSAMHU;  YMEHHME  pellaTh  3aJadydl  METOAOM
OpraHM30BaHHOIO Iepedopa M C HCIOJIb30BAHUEM IpaBUa YMHOXKCHHUS;
YMEHHE OLICHUBATh BEPOSTHOCTU PEATbHBIX COOBITUN U SBICHHUI, TOHUMATh
POJIb IPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI B OKPYKaOILIEM
MUpPE W B IKM3HH; 3HAKOMCTBO C TIOHATHEM HE3aBHCHUMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHne BBIOMpATh MOAXOMANIMNA HM3YYEHHBId METOJ JUIS pEIICHUs 3aJaaudu,
IIPUBOJUTH IPUMEPBI MATEMATHUECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacno3HaBaTh IPOSBICHHE 3aKOHOB MAaT€MATHKHM B MCKYCCTBE, OIMCBIBATh
OTJE/bHBIE BBIJAIOIIMECS PE3YyJIbTAaThl, IIOJYYEHHBIE B XOAE Pa3BUTHA
MAaTE€MaTHKU KaK HayKW, IPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITHHA U
MX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON HCTOPUH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Hucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie uncina. [I[pu3Haky 1eNMMOCTH LEIBIX YACEN
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE APOOH, TPOLIEHTHI, 0ECKOHEUHBIE TEPUOANIECKHE TPOOH
1.3 ParnmonanbHele uncia. ApupMeTnueckue onepanuy ¢ palioHaIbHBIMU YHCIaMU
1.4 JlelicTBUTENbHBIE YUCia. ApU(PMETHUYECKHUE ONIEPALIUH C JeHCTBUTEIbHBIMU YUCIAMU
15 HpH6J1H>KéHUHHe BBIUMCJICHMS, IPABUJIa OKPYTJIEHUS, IPUKHUJKA U OLIEHKA pe3yJbTara
BBIYHCIICHUI
2 Anrebpanyeckue BbIpaKEHUS
2.1 BykBeHHbBIE BBIpaXKEHHS (BBIPAKEHUSI C IEPEMEHHBIMHU)
29 Crenenp ¢ nenpiM nokasareneM. CTENeHb ¢ palMOHAIBHBIM MoOKa3aTesneM. CBoMCTBa
CTETeHU
2.3 MHorouneHsl
24 Anrebpanyeckast 1poOb
25 Apudpmernueckuii KOpEHB HaTypaJIbHON creneHu. JlelcTBus ¢ apupMeTHYeCKUMHU
KOPHSIMHM HAaTypaJbHON CTENIEHU
3 YpaBHEHHsI U HEpAaBEHCTBA
3.1 [enble 1 poOHO-paloHanbHble ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI




3.2

[enble u poOGHO-palrioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Penrenue TeKCTOBBIX 3a1a4
4 YucnoBble IOCIEI0BATEIBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEH
4.2 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
5 OyHKIMH
@Oynkius, cnocoOsl 3amanus Gynkuuu. I'paduk ¢pynkmumn. Obnacte onpeneneHus u
51 MHOXecTBO 3HaueHMH (QyHkumu. Hymu ¢yHkumu. I[IpoMexyTKu 3HAKOIOCTOSHCTBA.
o [IpoMeXyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHUMYMBI (YHKLHUH.
HauOosnbliee u HaumeHblee 3HaYeHUe GYHKIUU Ha IPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerprueckue GpUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3MepeHue reoMeTpu4eckix BeJIMYUH
7.6 BekTops! Ha miockocTr
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
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METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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