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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yuebGHOro mnpeamera «l'eomeTpus» Ha ypOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUsl COCTaBJiCHA Ha OCHOBE TpPEOOBaHMI K pe3yabTaTaM OCBOEHHS (enepaabHOi
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0b1iero oopazoBanus (POIT OOO), npeacTaBaeHHbBIX
B ®I'OC OOO, B cooTBeTCTBHH C (eAepaTbHON pabouel mporpaMMoil 1Mo y4eOHOMY IIPEeIMETY
«["eomeTpusi», a Takke Ha OCHOBE ¢eiepanbHON paboueil mporpaMmbl BOCITUTAHHUS.

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JejOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHMA M B3aUMHOE
pacIioyio’keHre, OMHPACTCS Ha JIOTMYECKYIO, JOKa3aTelbHYIO JMHUIO. LIeHHOCTh H3ydeHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO OOydarouuics
YUUTCS TPOBOJUTH JOKa3aTelbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJHUTH
pacCcyXIeHHs «OT IPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHEIE
yrBepxkaeHus. Oco0oe 3HaueHHe AoKa3aTelibHas JIMHUSA HMEET A YriyOnEHHOro M3ydeHus
MaTeMaTHUKH.

Llenpt0 W3y4eHUS] TEOMETPHH SBISACTCS HCIONb30BaHUE €€ KaKk WHCTPYMEHTa IIpH
pEelICHHH KaK MaTeMAaTHUYECKUX, TaK M MPAKTHYCCKHX 33134, BCTPEYAOIIUXCS B PEALHOM
*u3HA. OOyvarouuiicss JOHKEH HAYYUThCS ONPEAENsTh T€OMETPUUECKYI0 (UTYpPY, OMHCHIBATH
CIIOBaMU uepTEéX WM PUCYHOK, HAWTHU TIUIOMIAAb 3E€MEIbHOTO Y4YacTKa, pacCUUTHIBATH
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOensi win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JIMHUS B U3YUYECHHH T'€OMETPHH.
[Ipu pemieHun 3agad  MPAKTHUYECKOTO  XapakTepa OOyYaloOUIUiics  Yy4UTCA  CTPOUTH
MaTeMaTHUYeCKUe MOJENN pEalbHbIX JKU3HEHHBIX CHUTYallli, MPOBOJUTH BBIYUCICHHUS U
OILICHUBATh JICKBATHOCTb MOJyYEHHOTO Pe3yJIbTaTa.

Oco6eHHOCTh yueOHOTO Kypca YIIYOJIEHHOTO M3YYEHUsI T€OMETPUH COCTOUT B TOM, UTO
oOyuJaroruecs: He MPOCTO 3HAKOMSITCS C ONpeAeIEHHBIMU TOHATUSAMHU, & YBEPEHHO OBJIA/IEBAIOT
umu. CylecTBYIOIIME TEeMbI MpOTrpaMMbl 0a30BOTO Kypca T'€OMETpPHH H3ydaloTcs Ha Oomee
rIyOOKOM ypOBHE, a oOOydwaromuecs NPHOOPETalOT YMEHHs, TOMOTalolue UM YBEPEHHO
MIPUMEHSTh CBOYM 3HAHUS HE TOJHKO B MAaTEMAaTHKE, HO M B CMEXKHBIX IIPEIMETAX, MPEXK]IE BCETO
¢uszuke u uHDOpPMATHKE, a TaKXKE TMOJIH30BATHCS MOMYYEHHBIMH 3HAHUSIMH TPU PEUICHUH
MPAKTUYECKHX 3a7ad.

CormacHo yueOHOMY TUIaHy B 7—9 Kiaccax HW3ydaeTcsl YIIIyOJIEHHBIA y4eOHBIM Kypc
«['eomeTpusi», KOTOPBIA BKIIOYAET CJENYIOIIME OCHOBHBIE pasfenbl coaepxanus: «Hauana
reomerpun», «TpeyroapHukn», «OKpyXRHOCTB»,  «UeTblpéxyronbauku», «llomoduey,
«OneMeHTsl TpuroHomeTpumy», «llmomanm», a Takxke «Meroa KoopAuHAT», «BeKTOpHI»,
«IIpeoOpazoBaHUs MIIOCKOCTH.

Ha wusydyenue yueOHOTO Kypca «['eomerpus» (yrinyOneHHBIM ypoBeHB) oTBOauTCcs 306
qyacoB: B 7 kiacce — 102 yaca (3 gaca B Heneno), B 8 kinacce — 102 vaca (3 gaca B Heeno), B 9
kiacce — 102 yaca (3 yaca B Heneno).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauausia reomerpun

Hcropust BO3HMKHOBEHMsT M pa3BUTUA TeoMeTpuu. HadanbHble IMOHATUS T€OMETPHHU.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKkcrome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3anmHOe pacnosiokeHue TOYeK Ha NpsAMoW. M3MepeHue NIMHBI OTpE3Ka, pacCTOSHHUE
MEXy TOUKaMHU.

ITonmynnockocts U yros. Buasl yrios. M3mepenue BenuduH yriioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble M NEpIEHAUKYISApHBbIE IpsiMble. PaccTosHMEe OT TOYKH 10
npssMoi. buccekrpuca yria.

Jlomanas. Bunasl  nomanbix. JimmHa < snomaHoi.  MuoroyronebHuku. Ilepumerp
MHOTOyrosibHuKa. [IoHATHE O BBIMYKIIBIX U HEBBIIIYKJIBIX MHOTOYI'OJIbHUKAX.

[lepBUYHBIEC TPEICTABICHHUS O paBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

ITpocreimme nocrpoenus. MTHCTpyMEHTHI i1 U3MEPEHUM U TOCTPOCHUH.

TpeyroibHuKu

Bunst TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpeHHbIE, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHukoB. I[lepBblii M BTOpPOM NpPHU3HAKM PABEHCTBA TPEYrOJbHUKOB.
PaBHOOe/ipeHHbIE TPEYroJbHUKM M UX cBoicTBa. [Ipu3HaK paBHOOEIPEHHOrO TPEyroJbHHKA.
Tpernii npu3HaK paBEHCTBA TPEYTOJIBHUKOB.

CooTHoIIeHHs MEXy CTOPOHAMU M yriaMH TpeyrojbHuKa. HepaBeHCTBO TpEyrojJbHUKA.
HepaBeHCTBO 0 1MHE JTOMaHOM.

Cummertpuunsble ¢purypbsl. OCHOBHBIE CBOMCTBA oceBoi cummeTpui. Ilpumeps! cumMmeTpun
B OKPY’KAIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapajieabHOCTH IPSMBIX, UCTOPUYECKHE CBENEHUA O Tocrynare EBkimna v o poiu
JloGaueBCKOro B OTKPBHITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M NMPHU3HAKU MapauleIbHbBIX
npsimbix. CyMMa yrjaoB TpeyrosibHMKa. BHemHue yrisl TpeyronbHuka. CymMMma BHYTPEHHHX
YTJIOB MHOTOYTOJIbBHUKA U CYMMa BHEIIIHUX YTJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsiMmoyroJibHbI€ TPEYroJbLHUKHU

IIpu3Haku paBeHCTBA IPSIMOYIOJBHBIX TPEYrOJILHUKOB. llepneHavkyissp ¥ HakiIOHHas.
CBOICTBO Me€IMaHbl MPSIMOYTOJBHOIO  TPEYrOJIbHHMKA, MPOBEAEHHONM K THUIIOTEHY3E.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

Oxkpy:KkHOCTH

[ToHsATHS OKPYKHOCTM M Kpyra. OJIEMEHTBl OKPY)KHOCTM W Kpyra: LEHTp, Ppajuyc,
JIMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacronokeHne OKpyKHOCTH M npsiMoi. KacarenbHas
U CeKylas K OKpYyXHOCTH. OKpyXHOCTb, BIHCaHHas B yroi. I[Ipocreilmme mocTpoeHus c
MIOMOILBIO IUPKYJI U TUHEUKH.

I'eomeTpuuyeckne MecTa TOYEK

[TonsiTE O reoMeTpU4ecKOM MecTe TodeK. IIpumeprl reoMeTpud4ecKux MECT TOYEK Ha
IUIOCKOCTH. bUCceKkTprca yriia u cepeIuHHBIA NMEPIEHIUKYIAP K OTPE3Ky KaK T€OMETPUUYECKUE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYroJIbHHKa, €€ HEeHTp. MeTo reoMeTpuIecKuX MeCT
TOYEK IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

IHocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JIUHEHKH



Ucropuueckue cBenenus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOSHWM, STallbl 33/Jadyd Ha
IIOCTPOEHUs, PELICHNE 3a1a4 Ha IIOCTPOCHUE LHUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoicTBa. Tpameuus. PaBHoOenpeHHas Tpameuus, €€ CBOMCTBa W IPU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TpareLnuy.

Cpenssisi TMHMSI TpeyroJibHUKAa. MeTox YABOEGHMsI MeIMaHbl TpeyroibHHKa. Teopema o
[EPECEYCHUH MEUaH TPEYrOJbHUKA.

Teopema Paineca, Teopema 0 NPONOPLUMOHAIBHBIX OTpe3kax. Teopema BapuHbona miis
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPHYHBIE (PUTYPHI.

ITonoGue

[Tonobue TpeyronbHUKOB, KO3 duueHT noaodus. [Ipusnaku momodus TPEeyroJabHUKOB.
[TpumMeHeHne nog00Ms TPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajiau.

ILnomans

[Torsitme o momaau. CBolicTBa IIom@ae reomerpudeckux ¢uryp. Ilpocteitmme
dopmynbl Ui IUIOIIAAM TPEYrojibHUKA, Mapajuiesorpamma, pomba u Tpanenuu. [lmomanm
no00HbIX (puryp. OTHOIIEHHE MIIOIIAeH TPEYTrOJIbLHUKOB.

Teopema Iludaropa

Teopema [ludaropa. [lpumenenune teopemsl Iludaropa nmpu pemieHMH MPaKTHYECKUX
3az1ad.

DJIeMeHTbI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC U KOTAHI'€HC OCTPOrO yrja IpsIMOYTOJIBHOIO TPEYroJbHUKA.
Tpuronomerpuueckue ¢yHkuu yrioB B 30°, 45° u 60°. IlpomopunoHaibHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI B 4eTBIPEXYT0JIbHUKH, CBAI3AHHBIE C OKPY/KHOCTBIO

BrnmcanHble M LEHTpaJIbHBIE YIUIBI, YTOJI MEXKJY KACATEIbHOM M XOPIOH. YTIBI MEXIY
XopAaMM M CEeKyIIMMHU. BrnucaHHble U ONHMCAaHHBIE OKPY)XKHOCTH TpPEYroJbHHKAa U
4eThIpEXYroJpHUKU. CBOICTBA M MNPU3HAKM BIHMCAHHOIO YETHIPEXYrOJbHUKA. B3anMHoe
pacronio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocreil. OOmue KkacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, kocunyc, TanreHc yrioB oT 0° mgo 180°. OCHOBHOE TPHUTOHOMETPUUYECKOE
ToXecTBO. PopMyiibl puBeAcHMs. Pemienne TpeyroapHUKoB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. PellleHne mpakTHYecKHX 3aJad C HUCIIOJIb30BAHMEM TEOPEMBbI KOCMHYCOB M TEOPEMBI
CHUHYCOB. Penienue 3aga4 reoMeTpuueCcKOi ONTUKH.

Tpuronomerpuueckue GopMyisl JUIsl IIIOMAAN TPEYTOJbHUKA, MapajiesorpaMmma, pomoa,
tpaneuuu. @opmyia ['epona. @opMyiia IIIOIMIAAN BBITYKIIOTO YETHIPEX YT OJIBHHUKA.

ITonoOue TpeyronbHUKOB



Xopael ¥ I0JI00HBIE TPEYTrOJbHUKH B OKPYKHOCTH. Teopema o Mpou3BEAEHUH OTPE3KOB
XOpd, TEOPEMBbl O IPOU3BEIECHUU OTPE3KOB CEKYLIUMX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHne Npu pelleHuH reomerpuueckux 3axad. Teopembl UeBbl u Menenas. Ilonsrtue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHUEe TPAMOM Ha IUIOCKOCTH. YTJIOBOW KOI(D(UIMEHT W CBOOOIHBIN WiEH, HX
reoMeTpuueckuil cmpicia. [lapaynenbHOCTh U NEPHEHIUKYJISAPHOCTh HPSIMBIX (Yepe3 YriIoBOM
koa(durmeHr).

VYpaBHeHue OKpyXHOCTH. HaxoxiaeHue TmepeceueHUil OKPYKHOCTEH U MpsIMbIX B
KoopauHaTtax. PopMmyna paccTOsSHUS OT TOUKM a0 mnpsMol. Ilmomans napamienorpaMma B
KOOpJMHATaxX, MOHATUE 00 OpPHEHTHMPOBAHHOH Iiomanu. [IpuMeHeHne merona KOOpAUHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3aauax.

BexkTopsl

BexTopsl Ha minockoctu. Clio’keHHE U BBIYMTAHHWE BEKTOPOB — IpaBUila TPEYroJibHUKA U
napajuiejorpaMmma. YMHOXKEHHE BekTopa Ha uuciio. Koopaunatel Bektopa. CrokeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKCIIO B KoopAuHaTax. [[puMeHeHne BEKTOpoOB B
¢busuke, LEHTpP Macc.

[Tonsitme o Oasuce (Ha TuIocKocTH). PasmoskeHuss BekTOopoB 1o Oasucy. CkalsipHOE
IIPOU3BE/IEHUE BEKTOPOB, TEOMETPUUYECKUN CMBICI U BBIPAKEHUE B JEKAPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaNsipHOTO Ipou3BeneHus. CKalspHOe MPOU3BEACHUE U MPOCLHUPOBAHHUE.
[TpuMeHeHNEe CKaJIpHOTO MPOU3BEACHUS BEKTOPOB Ul HAXOXKACHMS JUIMH U yrioB. Pemenue
F€OMETPUUECKUX 3a7au C IOMOILBIO CKAJIIPHOTO MTPOU3BEICHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[IpaBunbHBIE MHOTOYTOIBHUKH. J[JIMHA OKpYXHOCTH. ['pagycHast u paguaHHas mMepa yria,
BBIUNCJIEHWE JJIUH IOyr OKpyxkHocred. Ilnomane kpyra, cekropa, cermeHra. Mcropuueckue
CBeZIeHMs 00 U3MEPEHNH JJIMHBI OKPYXHOCTHU U TUIOIIAIU KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpanbHas cummerpusi. lLlenTpanbHo-cummeTpuunble Gurypsl. I[loBopotr. OceBas
cummeTpus. PUrypbl, CHMMETPUUYHBIE OTHOCUTENIBHO HEKOTOPOM ocH. [lapaiensHblii nepeHoc.

[TonsiTue nBuxeHuss U ero cBoiictBa. PaBenctBo ¢uryp. IlposBieHus cummMmerpuu B
IpUpose, >KUBOMHCH, CKYyJIbNType, apxuTekrtype. Kommosuiuum nBmxeHuil (mpocreiiniue
npumepsl). [IpuMeHenne B reomeTpudecKux 3aadax.



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

JIMHHOCTHBIE PE3YJIBTATbHI

JInYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCsS B
YacTH:

1) maTpruoTH4YeCcKOro BOCIUTAHUSA:

NpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCHMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakIaHWUHA W peau3alld €ro Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUN
HAyKH, OCO3HAaHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YYEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa3oBaHUs Ha MPOTSIKEHUU BCer
JKU3HU JIJIS1 YCTICITHOM Mpo(deCcCUOHaIbHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa30BaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTUYECKOT0 BOCTIMTAHMSL:

CITOCOOHOCTBIO K DMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHUI, PacCyKIeHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 NO3HAHUSA:

OpHUEHTAIMEH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUJIM3AIIAN, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKUA M MaTEMaTHYECKON
KyJIbTypOH KaK CpEJICTBOM IIO3HAHUS MHpA, OBJIAJCHUEM HAaBBIKAMU HCCIIEI0OBATEIBCKON
JIeATEIbHOCTH;

6) ¢usuyeckoro BoOCOHUTAHHWS, (POPMHMPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONOoJIYYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBBIKa pedIIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJI0BeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU ISl pelleHus 3agad B o0JacTu
COXpPAHHOCTH OKpYXKaIoIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX



NOCJEICTBUM Ul OKpYXKarollled cpelibl, OCO3HAHUEM IJI00aIbHOI0 XapaKTepa KOJIOTHYECKUX
npoOJeM U yTeH UX PEIICHHUS;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBLHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 IPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTECHIIMH U3
OIIBITA IPYTUX;

HEOO0XOAUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHWH, (HOPMYIMPOBATH WJEH, MOHATHUS,
TUIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPHUIINTHI
COOCTBEHHBIX 3HAaHUHN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TpeOyloIUil KOHTpMEp, KOPPEKTHPOBaTh NMPHUHUMAEMble pEIIEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, GOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTUKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOydaromerocss Oyayr CcGOpMHUPOBAHBI MeTaNpeaMeTHbIe Pe3yJbTaThl,
XapaKTEPU3YIOIIKUECS  OBJIAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMM KOMMYHHUKAaTUBHBIMU JCHCTBUAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMU
JECUCTBUSIMU.

Ilo3naBaTebHbIE YHMBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoru4eckne 1eMCTBUS:

BBISIBJISITH M XapaKTepPH30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATUN, OTHOIIEHUH MEXIYy TMOHATHSIMHU, (DOPMYIUPOBATH ONpPENENECHUsS TOHATHH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIAacCU(UKAIMKA, OCHOBAaHUSA /Jig OOOOIIEeHUS U
CpaBHEHUS, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC,

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpEYHsS B (pakTax,
MaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX W HHIYKTHUBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

pa3dupaTth J0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHHH (IpSMbIE U OT MPOTHUBHOTO),
MPOBOAWTH  CAMOCTOSATEIBHO  JIOKA3aTeIhCTBA MAaTeMAaTU4YeCKUX (AKTOB, BBICTpaUBaTh
apryMEHTallui0, TPUBOJAUTHh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKON
WHIYKIIMHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CHoOco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOMXOMANIMA ¢ YY4ETOM CAMOCTOSTETTLHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTeabCcKue AeiicTBHS:

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIEOBATENLCKUI MHCTPYMEHT MMO3HAHUSA, OPMYITUPOBATH
BOTIPOCHI, GUKCUPYIOIIHE TPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSTEILHO YCTaHABINBATH HCKOMOE
U gaHHOE, GOpMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHEHHUE;



MIPOBOAMTH 0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY SKCIEPUMEHT, HCCIEIO0BaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSTENbHO (GOPMYIUPOBATH 0000IIEHUSI U BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJIIO/IEHUSI, HUCCIIEeIOBaHUsS, OKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh IMOJIyUEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBIABIIATH HEAOCTATOYHOCTh U I/IBGBITO‘-IHOCTB I/IH(i)OpMaI_[I/II/I, JaHHBbIX, H€O6XOI[I/IMLIX JJISL
peleHus 3a1auu;

BbIOUpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpATh (HOopMy MpencTaBIeHUS MHPOPMALUU U WILIIOCTPHUPOBATH peIIacMble 3aadu
cXeMaMH, JrarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh HMHPOPMALMM 1O  KPUTEPUSAM, MPEATOKEHHBIM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbI€ JelcTBHA:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CY)XKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUICHHs 33Jayl, KOMMEHTHPOBATH TOJTYYECHHBIN
pe3ynbTar;

B Xoje OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAlleJCHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSIMHU IPYI'MX YYaCTHUKOB JaMajora, oOHapyXuBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHOM opMe GOpMYyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHMUS;

NPEICTaBIIATh PE3YJIbTAaThl PEIIEHUs 3aJaud, HKCIEPUMEHTa, HCCIIEAOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opmarT BBICTYIJICHMS C Y4€TOM 3ajJad MpPE3eHTaluu |
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI TpU
peleHnH y4eOHBIX MaTeMaTH4YecKHX 3a/ad, NMPUHUMATh LEJlb COBMECTHOW JeSTEIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM pabOThI, pacipeaessaTh BUIbl paboT, 10roBapuBaThCA,
00CyX1aTh MPOIIECC U Pe3yabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPpYNMHOBBIX (hopMax paboThl (00CyXIeHHs, OOMEH MHEHMH, «MO3TOBBIE
IITYpPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAayeCTBO pe3yJbTaTa M KAaueCTBO CBOETO BKJIaja B
OOIIMIA pe3yNbTaT IO KPUTEPHUSIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHS.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
BBISBJISITH MPOOJIEMBI Uil PELIEHUS B JKU3HEHHBIX W Y4eOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATHUS PELICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOATCIIBHO COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4n (I/I.HI/I €ro qaCTL), BBIGI/IpaTI:
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHUM ¢ y4ETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI TpOIecca W Pe3yinbTara PeIieHus
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IPH PEIICHUH 3a7a4H, BHOCHTH
KOPPEKTHUBBl B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe3yanaTa OCATCIIBHOCTHU HOCT&BJICHHOFI meian u yCJIOBI/ISIM,
OOBSCHATH MPUYMHBI TOCTHKEHHUS WIIM HEJTOCTHKEHUS 1ICJIU, HAXOAUTh OIHUOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OSMOLINA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6I>GKTOB 148 q)aKTOB, JaBaTb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHwmst B 7 KJIacceoOydaronuics MOIYIUT CIASAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Pacnio3naBaTh M3y4eHHBIE TEOMETPUYECKHE (UTYPBI, ONPENeIsITh WX B3aHUMHOE
pacrosoxeHue, M300paxkarb TeoMeTpudecKre (UTYphI, BBIIOJHATH YEPTEKU IO YCIOBHUIO
3anaun. M3MepATh JIMHEHHBIE M YIVIOBBIE BEIMYMHBL. Pemarp 3a1auv HAa BBIYUCIICHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenarb ONpUKUAKY M OLEHKY JMHEHHBIX U YIJIOBBIX BEJIIMYMH IPEAMETOB B peajbHOMI
KHU3HHU, pa3MepoB MPUPOAHBIX O00BEKTOB. Pasnmuare pasmepbl 3TUX OOBEKTOB IO MOPAAKY
BEJINYUHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

Ilonb30oBaTbcs MNpU3HAKAMHM PAaBEHCTBA TPEYrOJBHUKOB, MCIOJIB30BaTh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBONUTE JTIOTHYECKUE PACCYKICHHS C UCIOJIb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

ITonb30BaTbcsl NMpU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYTrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIbHOIO TPEYrOJbHUKA, B PpELICHUU
FeOMETPUYECKHX 3a1au.

OnpenensaTb NapajuIeIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. Onpeaenars NapaIebHOCTh MPSIMBIX C ITOMOIIBK) PaBEHCTBA PACCTOSHUNA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IMpsiMOiA.

Pemate 3agaun Ha Ki1eT4aToil Gymare.

[IpoBoAMTH BBIYHCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FEOMETPUYECKNX  3aJa4aXx C  HUCIHOJIB30BAHMEM CYMMBI  YIVIOB  TPEYIOJbHHKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalIeIbHbIX
IPSAMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4y Ha HaX0K/JICHUE YIJIOB.

Brnanets monsituem reomerpuueckoro mecta Touek (I'MT). Omnpenensite OuccekTpucy
yIrila W CEepeAUHHBIM NEPHEHAUKYIAp K OTpPe3Ky KaK TE€OMETPUYECKHEe MeCTa TOYeK.
[Tons3oBaTbess moOHATHEM reoMeTpudeckoro wmecra Touek (I'MT) mnpu nokaszarenbcTBe
T€OMETPUYECKUX YTBEPKIACHUM U IIPU PELLICHUU 3a/1a4.

@opMynMpOBATH ONPEACICHHUS OKPYKHOCTH U Kpyra, XOpAbl U HaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJETh MX CBOMCTBAMU. YMETh JOKa3blBaTb W INPUMEHATh 3TH CBOMCTBA IpHU
peLICHUH 3a1a4.

Biamers moHsATHEM ONMCAaHHOM OKOJIO TPEYIOJBbHHUKA OKPYKHOCTH, YMETh HAXOAUThb €€
ueHTp. JlokaspiBaTh M HCHOJB30BaTh (AKThl O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYrOJbHHKA



IepeceKaroTcsl B OAHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIE MEPNEHAMKYIAPHl K CTOPOHAM
TPEYroJbHUKA IEPECEKAIOTCS B OHON TOUKE.

Brnagerp noHATHEM KacaTeabHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
NEePIEHINKYJIAPHOCTH KacaTeIbHOM M paauyca, IPOBEAEHHOIO K TOYKe KacaHMs. Jloka3blBaTh
PABEHCTBO OTPE3KOB KAacaTEJIbHBIX K OKPY>KHOCTHU, IPOBEIEHHBIX M3 OJJHOM TOUYKH, U IPUMEHATh
3TO B PELIEHUHU F'€OMETPUUECKHUX 3a]1a4.

Jloka3piBaThb M NPUMEHATH NPOCTEHIINE T€OMETPUYECKHE HEPAaBEHCTBA, IOHUMATh X
IPAaKTUYECKUNA CMBICII.

[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHUSI C TIOMOIIBIO LIUPKYJIS U TMHEHKU.

K koHIy o0y4enus B 8 kjiacceoOydaronuiics NOIYIHUT CICAYIOUINE TPEIMETHBIC PE3YIbTaThI:
Pacnio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, IMOJIb30BATHCI HX
CBOMCTBAaMHM TMIpH pEIIEHUU TEOMETPUYECKHX 3ahady. Pa3nuuaTh MNpU3HAKU M CBOMCTBA
napajuieJiorpaMma, pomOa W MPSMOYTOJbHUKA, JOKa3blBaTh MX M YBEPCHHO NPUMEHSThH IPU
pELIeHUH TeOMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOICTBA TOYKH TEPECEUEHUs] MEIUaH TPEyrojibHWKa (LIEHTpa Macc) B
pelleHny 3a1au.

Bianers nonsiTueM cpeaHel JIMHUM TPEYroJbHUKA U Tpaneluu, IPUMEHSITh UX CBOMCTBA
IpU peUIeHUH TreoMeTpuueckux 3aaad. lcmonb3zoBaTh Teopemy aneca U TEOpeMy O
MPOMOPLUOHATBHBIX OTPE3KAX, MPUMEHSATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

Pacno3naBaTh LIEHTpallbHO-CUMMETPHUYHBIE (UTYPHl M HCIOIB30BaTh MX CBOWCTBA MpHU
peLIeHNH 3a/1a4.

Brnagerp  moHATHSAMM  1OAOOMS  TPEYrOJIBHUKOB,  Koa(p¢uuueHTa  moaoowus,
COOTBETCTBEHHBIX  JJIEMEHTOB TOMOOHBIX TpeyroiabHUKOB. ImeTh mpencraBieHue o
npeoOpazoBaHuu Moa0OMs M O MOAOOHBIX ¢urypax. [lomb3oBarbcs TMpU3HAKAMHU TOI00US
TPEYTrOJIbHUKOB TIPH PEIICHUH TeOMETpUUeCKuX 3anad. J{oka3piBaTh U MPUMEHSATH OTHOLIECHUS
MPOMOPIMOHAIIBHOCTA B TMPSMOYTOJIbHBIX — TpeyrojibHUKax. [lpumeHsars momobue B
MPAKTHYECKUX 3a7auax.

BeiBomuTh W UCMONB30BaTh MpocTeimme (GopMynbl Ui IJIOIIAaU  TPEyroJibHUKA,
napajiejorpamMma, pomba W Tpanenuu. BeraucnaTe (pazauyHBIME - CIIOCOOAMH)  TIIOMIATH
TpeyrojibHMKa ¥ IUIOMQAM MHOTOYroJIbHbIX (Guryp (mosib3yach, TIne HEoO0XOIUMO,
KaTbKYJIATOPOM). 3HATh OTHOIIEHHUE TUIOMIA/IeH MOJOOHBIX (UTYp U MPUMEHSTH MPHU PEIICHUU
3a1a4. [IpumMeHsATh nony4yeHHble YMEHHUS B MPAKTUYECKUX 3a7adax.

[Tonmp3oBatbest Teopemoit [ludaropa mas pemeHUss TEOMETPUUECKHX W TPAKTHUECKUX
3aga4. CTpouTh MaTeMaTHMUYECKyI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATEIbHO JAeNaTh
YepTEXK U HAXOJIUTh COOTBETCTBYIOIIUE JIUHBI.

Brnaners moHsiTHEM BIMCAHHOTO M LIEHTPAJbHOTO YIJa, yrila MEXIy KacaTelbHOW u
XOpJIOM, ONMCAaHHOM W BIIMCAHHOM OKPYXHOCTH TPEYrOJIbHUKA M YETBIPEXYTOJIBHUKA,
MIPUMEHSTh UX CBOMCTBA IIPH PEIICHUH 3a]1a4.

[IpuMeHATh MOIy4eHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJEIH IS
3a/1a4 peaqbHOU KU3HU U MTPOBOANTH COOTBETCTBYIONIUE BEIYUCICHUS C TPUMEHEHHEM TTOJ00Ms
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

K xoHIy 00ydeHus B 9 kjacceoOydaronniics NOIYUIUT CIEAYIONINE IPEAMETHBIC PE3yIbTaThl:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMH OCTPBIX YIJIOB, YMETh HaXOJUTh C MX TOMOIIBIO
pasMyHbIE  BJEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHe MNPSIMOYIOJbHBIX



TPEYroJbHUKOBY»). Haxoauth (C MOMOIIBIO KAJIBKYJIATOPA) IJIUHBI U YIJIBI IJI1 HETaOJUIHBIX
3HAYEHUM.

[Tonb3oBaTbest OpMyliaMy TIPUBEICHUS H OCHOBHBIM TPHUTOHOMETPHUYECKHM TOXKJECTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Jloka3bpIBaTh TEOpEMy CHHYCOB M T€OPEMY KOCHHYCOB, IPUMEHATh UX Ui HaXOXIACHUS
pa3IMYHBIX dJEMEHTOB TPEYTONbHHUKA («pEIIeHWE TPEYTOJBHHUKOBY), TIPU  PEIICHUU
TeOMETPHUYSCKUX 3a7ad. [I[pUMEHATh MOJIydeHHBIC 3HAHUS IIPU PEIICHUH MTPAKTUYECKHUX 3a7ad.

[IpyMeHsSTh TPUTOHOMETPHUIO B 33Jadax Ha HAXOXKJICHHUE IUIOIIAIU, BHIBOJUTH U BIAJETh
TPUTOHOMETPHUUECKUMHU (popMynamMu AJisl IUIOLWAAU TPEYrojJbHUKA, Mapajuierorpamma, pomoa,
Tpamnenuu, BHIBOAWTH M MpUMEHATH (Gopmyny ['epoHa u Gopmyny Ais MIOMAQAH BBITYKIOTO
YEeTBIPEXYTOJIBHUKA.

HmeTs npeacTaBieHne 0 TOMOTETUH, IPUMEHSATh B TPAKTHUECKUX CUTYaIHsIX.

Hcnons3oBatk Teopembl UeBbl 1 MeHenast Ipu pelieHny 3a/1ad.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YTJaX, YIJIaX MEXIy XopAaMH (CEKyIIUMH) U yriie
MEXTy KacaTeJIbHON M XOPJI0H NP PEIICHUH I'eOMETPUIECKHX 3a/1ad. JloKa3pIBaTh U MPUMEHSITH
TEOPEMBbI O MPOU3BEACHUM OTPE3KOB XOPJ, O MPOU3BEIECHUH OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOU.

Brnagerp MoOHSATHEM KOOPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHUEM MPSMON Ha
IUTIOCKOCTH. BlajieTh MOHATUSAMHU YTIIOBOTO K03 duIimienTa u cBOOOHOTO WieHa, MOHUMATh UX
TEOMETPUUECKUN CMBICT U CBSI3b YIIIOBOro Kodd¢uimMeHTa ¢ BO3pacTaHUEM U YObIBaHHEM
TUHEHHONW QyHKIMH. YMeThb pelarh METOJOM KOOpJMHAT 3aJadd, CBSI3aHHBIE C
MapauIeIbHOCTRIO M MEPICHIUKYIISIPHOCTHIO TIPSIMBIX, MMEPECCUCHUEM TPSIMBIX, HAXO0XJICHUEM
TOYCK IePECCUCHUSI.

BbiBOIUTh U BIAJeTh ypaBHEHHUEM OKPYXHOCTH. Mcmonb3oBaTh METOJ KOOpAWHAT IS
HAXO0XJICHUS TIepeceueH OKpYKHOCTE! U mpsIMbIX. Bragets popmynamu pacCTOSHUS OT TOYKU
JI0 TIPSIMOH, TIIONIA/IA TTapajuieiorpaMMa B KOOpIUHATaX, UMETh MOHSATHE 00 OPUSHTHPOBAHHON
wiomaan. [loib30BaTbess METOAOM KOOPJIWHAT Ha TUIOCKOCTH, TMPUMEHSTh €ro MPH PEIICHUN
TEOMETPUUECKUX M TPAaKTHUUECKUX 3anad. [IpuMeHATh MeToJ KOOpAuHAT B MPAKTHUKO-
OpUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Brnagers moHsTHEM BEKTOpa. YMETh CKJIAQJIbIBATh W BBIYUTATh BEKTOPHI, YMHOXATh Ha
YHUCIIO, BIIAJICTh NPABWIAMHU TPEYTOJIbHUKA W TapauiejorpamMMa. Brajaerh MpakKTHYECKUMHU
WHTEPIIPETAIIMSIMA BEKTOPOB. YBEPEHHO TOJIb30BaThCA KOOpAMHATAMU BEKTOpa. Branetsb
CJIO)KCHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHHEM BEKTOpA Ha YMCIIO B KOOPIMHATAX.

Nmets mpeacraBnenue o 6asuce (Ha MIIOCKOCTH). PackiaapiBaTh BEKTOpPHI MO Oa3wucy.
PacknagpiBaTh BEKTOPHI CHJI  C  TIOMOIIBIO TPOCIUPOBAHUS W  TPUTOHOMETPHYCCKHX
cooTHomeHuH. [I[pUMEHSITh MOTyYeHHbIE 3HAHUS B MPOCTEUITNX (PU3MUECKHUX 3aauax.

Bragets moHATHEM CKaNSPHOTO MPOU3BEACHHS BEKTOPOB, TOHUMATh €0 T€OMETPHUECKHIA
CMBICT W YBEPEHHO TIOJB30BaThCSA €ro0 BBIPAXKCHHEM B JICKAPTOBBIX KOOpPJIWHATAX. 3HATh
JTUCTPUOYTUBHOCTDh CKAJIIPHOTO TIPOM3BEJCHUS W €r0o CBS3h C MPOCIHHUpPOBaHHWEM. [IpHMeEHSTH
CKaJIsIpHOE TIPOM3BE/IEHNE BEKTOPOB JUISI HAXOXKJEHUS JJIWH U yrioB. Pemars reomerpuueckue
3a/1a4il C TOMOIIBI0 CKAISIPHOTO MpOU3BeACHUs. VICrmonp30BaTh CKaIspHOE MPOU3BEACHUE
BEKTOPOB B ajreOpandeckux U GU3NIECKUX 3a7avax.

Bnaners MOHATHSMH MPaBUIBHOIO MHOTOYTOJIBHHUKA, UIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYXKHOCTH M PaJMaHHON Mephbl yriia, BBIYHCIATH IUIOMIAb Kpyra u ero 4acreid. [loHnmats
CMBICT yucia 7. [[pUMEHSATh MOTYYCHHBIE YMEHHS MPHU PEIICHUU MPAKTUYECKUX 3a7ad. 3HATh
HCTOPUYECKHE CBEICHUSI 00 N3MEPEHUHU JUTUHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.



HNmets mpencraBieHre 0 NMpeoOpa3oBaHUM IUIOCKOCTH, O JABWXKeHUsX. HaxomuTs ocw,
HEHTPHl CHUMMETPUH (UTYp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3ULUHU MPOCTEHIINX
npeoOpazoBanuii. [I[puMeHATh IBMKEHUS TIOCKOCTH MIPU PEUICHUH TEOMETPUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTHYECKHE MOJEIH IS
3a71a4 peaybHOM )KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BBIYHCICHHS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPHYECKUX (DYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecrBouacon DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (mupoBbIe)
o/ TeMIPOrpaMMbl Bcero  KoutpouabHblepaborsl  [IpakTnuecknepadoThl P
o0pa3oBaTe/ibHbIEPECYPCHI
Hauana reomerpuu. [Ipocreiimmue
| reoMeTprIecKue PUrypsl U Ux )% | bubnnorexa [HOK
CBOMCTBA. https://m.edsoo.ru/78c146c4
N3MepeHnereoMeTpruieCKMXBETUINH
2 TpeyrojibHUKU 19 1 bubnuorexa LIOK
https://m.edsoo.ru/78c146¢4
3 [TapannenbHOCTb. 15 | bubnnorexa [HOK
CyMMayrJIOBMHOTOYTOJIbHHKA https://m.edsoo.ru/78c146¢4
4 IIpssMOYTOIBLHBIETPEYTOJIBHUKU 7 bubmorexa [JOK
pAMOYT peyr https://m.edsoo.ru/78c146¢4
5 ['eomeTpuuecknenepaBeHCcTBa 5 1 bubmmorexa [OK
https://m.edsoo.ru/78c146¢4
OxpyxHocTb. ['eomeTpuueckue
bu6mmoreka [IOK
6 Mecta Touek. [locTpoenus ¢ 18 1
. https://m.edsoo.ru/78c146c4
MTOMOILBIO IUPKYJIA U TUHEUKHU
7 [ToBTOpenue, o6odIIEHNE, 10 | bu6mmoreka [JOK
cUCTeMaTU3alusI3HaHui https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME




8 KUIACC

N HamMeHoBaHNEpa31ENoB 1 KosnunuyecrBouacos DJIEeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (wippopeic)
o0pa3oBaTe/bHbIEPeCypPChl
: HeTBIpExyroLHiKH 22 : Eggj;gj;;gg;:sw%eb
2 Hozobie 16 ! Etlffsj?/l//lr(l)f:;{sigr(z/f&b98eb
3 Hromaze 16 ! I]?tlfp6 sJI /I//I r(l)f:(li(:z)(l;.lr(zll; cb98eb
4 Teopema [Tudaropa u nHauamna 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYrisl 1 4eTBIPEX YT OJIbHUKH, 20 | bubnnorexa [HOK
CBSA3aHHBIC C OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenue, 06001IIEHNE, 10 | bu6mmoreka [JOK
CUCTeMaTU3alsI3HaHuI https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




9 KUIIACC

KouuyecTBOUYacon DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (ndpoBbIe)
n/n TEMIIPOTrPaMMBbI Bcero  Kourpoabubiepadorsl  IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbBIEPECYPCHI
1 Bexroph! 20 1 bubmuoreka [JOK
https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 M 10 1
CTOAKOOpAITHAT https://m.edsoo.ru/dddde230
b K
3 Peuienue TpeyroibHUKOB 22 1 nomorexa 110
https://m.edsoo.ru/dddde230
4 [Tonobue TpeyroabHIUKOB 12 1 bubmmorexa [TOK
https://m.edsoo.ru/dddde230
5 JlnmuHa OKpy»KHOCTH U ILTOLIAb 16 1 bubmuorexa [JOK
Kpyra https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1
6 JBHOKCHHATIOCKOCTH 0 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6o0IIEeHNE, 2 1 bubmmorexa [IOK
cucTeMaTu3alusI3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoanuecrBouacon
DuleKTpoHHbIenu(poBbIcOOpa30OBaTeI
Temaypoka Bce  KonTpoJbHbIEp [MpakTuyeckuep
n/ bHbIEpeCYpChI
I ro a00ThI a0oThI
Hctopust BOBHUKHOBEHUS U PA3BUTHS | bubnuorexa [JOK
reoMeTpuun https://m.edsoo0.ru/925af86b
HauanbHbie MOHATUSA T€OMETPUH. | bubnnoreka [JOK
Touka, npsiMasi, OTPE30K, Jy4 https://m.eds00.ru/659c4331
HavanwHble NOHATUS TEOMETPUU. 1 bubmuorexa [JOK
Touka, rpsiMasi, OTpE30K, JIy4 https://m.edsoo.ru/20bael2a
[Tonstue 06 akcuome, Teopeme,
0Ka3aTesIbCTBE, ONPEACIICHUH 1 bubmorexa LHOK
HOKe > OTIPeA ’ https://m.edsoo.ru/3d223477
CBOMCTBE, TPU3HAKE
B3anMHoe pacmnonokeHne To4eK Ha
npsamoii. MI3mepenue JinHbl 0Tpe3Ka 1 bubmorexa HOK
PAMOT. FISMEPEHHE 2 TPesKd, https:/m.edso0.ru/92b776f1
pacCTOsTHUE MEXTY TOUKaAMHU
B3anMHoOe pacnonoxeHune To4eK Ha
npsamoii. MI3mepenue JnHbl 0Tpe3Ka 1 bubmorexa HOK
P ’ P s P ’ https://m.edso0o.ru/9c500788
pacCcTosTHUE MEXITY TOUKAMHU
B3anMHoe pacnonoxxeHne To4eK Ha
npsmoii. M3mepenue miHel oTpe3Ka 1 bubmorexa HOK
P . P s p ’ https://m.edsoo.ru/7f06e8ce
paccTOsTHUE MEXIY TOUKaMU
[TonynnockocTs U yroiy. Buasl yrios. ] bubnnorexka [HOK
N3mepeHneBennunHyIJIOB https://m.edsoo.ru/36862bf3
[TonymnockocTs 1 yroji. Buasl yrios. 1 bubnuotexa [JOK




N3mepeHueBenMunHyIIOB

[TonymnockocTs 1 yroii. Bugsl yrios.

https://m.edsoo.ru/21ce4ff2
bubmuorexa [JOK

10
N3MepeHneBeTnYnHyTJI0B https://m.edsoo.ru/ce214e34
BeprukanbHbie U CMEXKHBIE YIJIBL.
11 TlapayienbHble U IEPIIEH TUKYIISIPHBIE bubmorexa LOK
p P AHKYIAD https://m.edsoo.ru/7399faea
psIMbIE
BepTukajibHble M1 CMEXKHBIC YTJIBI.
12 TlapayenbHble U IEPIIEH TUKYIISIPHBIE bubmorexa LOK
p P JHKYIIAP https://m.edsoo.ru/5¢c2c0dff
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.
13 [TapamnensHble U HEPIEHIUKYIIPHEIE bubmmorera [TOK
p p JHKYIAP https://m.edsoo.ru/4a4bf678
MpsMbIE
BeprukanbHbie 1 CMEXHBIEC YIIIBL.
14 [TapamnensHble U HEPIEHIUKYIIPHEIE bubmmorera [TOK
P p JHKYIAP https://m.edsoo.ru/84ee61de
MpsMbIE
BeprtukanbHbie 1 CMEXHBIE YIIIHL.
15 TlapamnenbHble U IEPIIEH TUKYIISIPHBIE bubmorexa LHOK
P PHCHMIYIAP hitps://m.eds0o.ru/d04bb9c5
MIpsIMbIE
bu6mmoreka [JOK
16 b
ueceKTpucayria https://m.edsoo.ru/da5e003c
bu6mmoreka [IOK
17 b
HeceKIpacayra https://m.eds00.ru/557998af
bu6mmoreka [IOK
1 b
8 uccektpucayria https://m.edsoo.ru/5ea89182
19 Jlomanas. Buapr momanbix. J{muna bu6mmorexa [IOK
JIOMaHOU https://m.edsoo.ru/c84d7212
20 Muoroyronbsauku. [lepumerp bubnuorexa [IOK

MHOTI'OYT'OJIbHUKA. Ilonstue o

https://m.edsoo.ru/91fe52bc




BBIITYKJIBIX W HEBBIITYKJIBIX
MHOT'OYT'OJIbHUKAX

Jlomanas. Buapl momanbix. auHa

bubmuoreka [JOK

21 JIOMaHOHN https://m.edsoo.ru/0aab8dfc
MHuoroyronsauku. [lepumerp

” MHoroyrojsHuka. Ilonsarue o bubmumoreka [IOK
BBIIYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/27b15065
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsauku. [Iepumerp

3 MHOroyrojeHuka. [Ionsrue o bubnuoreka [IOK
BBIIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/Scc7a352
MHOI'OYT'OJIbHUKaX
Mmuoroyronsauku. [lepumerp

24 MHOroyrojeHuka. [Ionsrue o bubnuoreka [IOK
BBIIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYTOJIbHUKaX
MHuoroyronsauku. [lepumerp
MHoOroyrojsHuka. [lonsrue o bubnuoreka [IOK

25
BBIIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/3e269ed8
MHOT'OYTOJIbHUKaX

26 WNHcTpyMeHTBI 1J1 U3MEpEHUH U bubnuoreka [IOK
IIOCTPOEHUHU https://m.edsoo.ru/333ecb98

7 HNHCTpyMEHTBI 11 M3MEPEHNN U bubnnoreka [JOK
IIOCTPOEHUN https://m.edsoo.ru/26b0a806
KonTponbhas pabota no teme "Hauana

)3 reomeTrpuu. [Ipocreitmue bubmuoreka [IOK

reoMeTpuyeckue GUrypsl U Ux
CBOWCTBA.

https://m.edsoo.ru/aalb7981




N3mepenunereomerpuieckuxpuryp"

Mennana, GuccekTpuca v BBICOTa bubnmoreka [JOK
29
TPEYroJbHUKA https://m.edsoo.ru/9ae97099
Mennana, GucceKTpuca v BhICOTa bubnunoreka [HOK
30
TpEYroabHuKa https://m.edsoo.ru/dc3e45d1
31 PaBeHcTBOTpEYrONEHUKOB bubmmorexa [TOK
peyrod https://m.edsoo.ru/8e04a02f
1 [TepBbIif 1 BTOPOM MPU3HAKKA PABEHCTBA bubnnoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/0f5d60af
[IepBblil 1 BTOpO IPU3HAKU PABEHCTBA bubnuorexa [JOK
33
TPEYroJIbHUKOB https://m.edsoo.ru/a56c5a%b
[IepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA bubnuoreka [IOK
34
TPEYrOJIbHUKOB https://m.edsoo.ru/34£8650e
35 [TepBbIif 1 BTOPOM MPU3HAKK PABEHCTBA bubnnoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/ffe06285
IIepBbIil 1 BTOPOY IIPU3HAKKU PABEHCTBA bubnnoreka [JOK
36
TPEYTrOJIbHUKOB https://m.edsoo.ru/79753cdf
37 PaBHOOEIpEHHBIE TPEYTONBHUKU U UX bubnunoreka [JOK
CBOICTBA https://m.edsoo.ru/c59fdae9
38 PaBHOOEIpeHHBIE TPEYTONIBHUKHI U UX bubnmnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7e10fb44
39 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/1c2cc982
40 [IpusHakpaBHOOEIPEHHOTOTPEYTOILHA bubnmnoreka [JOK
Ka https://m.edsoo.ru/480b3c40
41 [Ipu3HnakpaBHOOEIPEHHOTOTPEYTOIBLHU bubnmnorexa [JOK
Ka https://m.edsoo.ru/bf564ab7
42 TperuiinpusHakpaBeHCTBATPEYTOJIbHUK bubnnorexa [JOK




OB https://m.edsoo.ru/b4229637
43 TperuiinpusHakpaBeHCTBATPEYTOJbHUK bubmumoreka [IOK
OB https://m.edsoo.ru/7a899c49
44 TpeTuiinprusHakpaBeHCTBATPE YT OJIbHUK bubnunoreka [HOK
0B https://m.edsoo.ru/41c75e54
Durypsl ¢ 0CEBOM CUMMETPHUEH.
45 [IpuMepsl CHMMETpPUH B OKpPYKarOLIEM bubmmorexa [TOK
PHMED P PyraoH https://m.edsoo.ru/83d5ffea
MHUpe
@urypsl ¢ 0CEBOIl CUMMETPHEH.
46 [IpuMepsl CHUMMETPUH B OKpPYKarOLIEM bubmmorexa LOK
PHMED P Py - https://m.edsoo.ru/a48cfOcd
Mupe
47 KonTponbhas padota no teme bubnnorexa [HOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a9%a78
bubmuorexa [JOK
48 I1
APALICHRHOCTRIPAMBLX https:/m.edsoo.ru/a081482d
49 CBoiicTBa ¥ MPU3HAKU MMAPAIETBHBIX bubnunoreka [JOK
MPSAMBIX https://m.edsoo.ru/2cd69381
50 CBolicTBa ¥ IPU3HAKY NTapaJlIeNIbHBIX bubnuoreka [IOK
MPAMBIX https://m.edsoo.ru/75899b52
51 CBoiicTBa M MPU3HAKH MapaLICITbHBIX bubnuotexa [JOK
MPAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa ¥ MPU3HAKU MMAPAIIETBHBIX bubnunoreka [JOK
MPAMBIX https://m.edsoo.ru/74e8bd74
53 CpolicTBa ¥ IPU3HAKY NapaJlIeIbHBIX bubmuorexa [IOK
MPSIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ MPU3HAKH MMAPAICTBHBIX bubnmuotexa [JOK
MPSIMBIX https://m.eds00.ru/5¢90c339
55 CyMMayTJIOBTpEyTOIbHUKA bubnuotexa [JOK




https://m.edsoo.ru/d1dcaScd

56 CyMMayriIoBTPEYTOJIbHUKA bubmorexa [JOK
yMMayt peyr https://m.edsoo.ru/7af6d9e6
57 BremnueyrisITpeyroiabHuKa bubmorexa [IOK
yr peyr https://m.edsoo.ru/bc409f4f
58 BuennueyriasITpeyrojabHUKa bubmorexa [IOK
yr peyr https://m.edsoo.ru/371cbel 1
CyMMa BHYTPEHHUX VIJIOB
59 Mlzl(\)/[ro OJi:II{)I/IKa " CYII;/IMa BHEIITHUX bubmmorexa HOK
yr y https://m.edsoo.ru/a3dd667f
YIJI0B BBITYKJIOTO MHOTOYT'OJIbHUKA
CyMMa BHYTPEHHHUX VIJIOB
60 MI}:(\)/IFO OJi’I;r}I:HKa u CYII;IMa BHEIITHIUX bubmorexa LIOK
yr y https://m.edsoo.ru/e638a510
YIJIOB BBITTYKJIOTO MHOTOYT'OJIbHHKA
CyMMa BHYTPEHHHUX VIJIOB
61 MI}{H(\)/II‘O OJZ/I)EII)I/IKa u Cyrl;4Ma BHEIITHIUX bubmorexa LOK
yr y https://m.edsoo.ru/b75ede0e
YTJIOB BBITTYKJIOTO MHOTOYT'OJIbHHKA
KonTponbHas pabota mo Teme
" bubnnorexa [IOK
62 [TapamienbHOCTS.
" https://m.edsoo.ru/40947485
CyMMayriioBMHOTOYT'OJIbHUKA
63 [Ipru3HaKupaBeHCTBANPSIMOYTOIBHBIXTP bubnuoteka [JOK
€YT'OJIbHUKOB https://m.edsoo.ru/330d63ff
64 [Ipu3HakupaBeHCTBAMPAMOYTOIBHBIXTP bubnnoreka [JOK
€YrOJIbHUKOB https://m.edsoo.ru/Oe1544dc
65 [lepnesauKyIap 1 HakJIOHHAS bubmorexa [IOK
PHCHAMKYTIAD https://m.eds00.ru/957310000000000
CBONCTBO MeIUaHBI IPSIMOYTOILHOTO
! p" yvr bubmuorexa [JOK
66 TPEyroJIbHUKA, TPOBEAEHHON K

TUIIOTEHY3€

https://m.edsoo.ru/b34a450e




CBoiicTBO MCIUaHbI IPAMOYT'OJIBHOI'O

bu6mmoreka [IOK

67 TPeyrOMbHMNKA, MPOBEACHHON Kk https://m.edsoo.ru/83fabf79
TUIIOTEHY3€
68 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM bubnmoreka [JOK
B 30 rpanycoB https://m.edsoo.ru/52b57d0f
69 [IpssMOYTONBbHBIN TPEYTOJIBHUK C YTIIOM bubmumoreka [IOK
B 30 rpamycoB https://m.edsoo.ru/aec6d443
70 CoOTHOIIIEHUS MEKTy CTOPOHAMH U bubnnoreka [JOK
yIrJIaMH TPEyroJIbHUKA https://m.edsoo.ru/95db41{7
71 CooTHOIIEHNS MEXly CTOPOHAMU U bubnnorexa [JOK
yIJIaMU TPEYTOJIbHUKA https://m.edsoo.ru/5ea388d0
7 HepaBeHcTBO TpeyroyibHUKA. bubnuorexa [JOK
HepaBeHcTBO 0 qyimHe 1OMaHOK https://m.edsoo.ru/50fa9985
HepaBenctBo Mexny
73 MEePIEHIUKYIISIPOM U HAKJIIOHHOM bubmorexa HOK
PHCHMKYIAD J https://m.edsoo.ru/7284cbde
Paccrosinre oT TOUKH 10 TIPSIMOiA
KonTponbHas paboTa mo Temam
74 "[IpssMOyTOIBHBIE TPEYTOABHUKH" bubmorexa HOK
" PAMOYT peyr W https://m.edsoo.ru/85f00be3
['eomeTprueckrie HepaBeHCTBA
75 OKpy>XHOCTb, XOPJIbl M IMAMETPBI, UX bubnuotexa [JOK
CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpYy>XHOCTb, XOPJIbI M TUAMETPHI, UX bubnmnoreka [JOK
CBOICTBA https://m.edsoo0.ru/02406d49
B3anMHoe pacnonoxxeHrne OKpy>XKHOCTH
77 u nipsimoii. KacarenbHas u cexymias K bubmorexa HOK
p ’ v https://m.eds00.ru/00d222d9
OKPY>KHOCTH
73 B3anmHoe pacnosnokeHue OKpyKHOCTH bubmuotexa [JOK

u npsimoii. KacarenbHas 1 cekymas K

https://m.edsoo.ru/4f8753bb




OKPY>KHOCTH

B3anMHOe pacnosnoxeHue OKpyKHOCTH

bubmuoreka [JOK

7 1. Kacare e
9 | WmpAMOH. Kacarerbhas u cekymas K https://m.eds00.ru/a52§2800
OKPY>KHOCTH
80 OKpyKHOCTh, BIMCAHHAS B YTOJI bubmorexa HOK
Py ’ A https://m.edsoo.ru/3767ac35
81 OKpYyKHOCTh, BIMCAHHAS B YIOJI bubmorexa HOK
PYHOCTE, o https://m_eds00.ru/f019¢49b
[ToHsiTHE O TEOMETPUUECKOM MECTE
82 touek. [IpuMepsl reoMeTpHUUECKHUX bubmmorexa [JOK
- PIVIED P https://m_eds00.ru/9bdd6b63
MECT TOYEK Ha MJIOCKOCTHU
[IonsATHE O TEOMETPUYECKOM MECTE
83 touek. [Ipumeprl reomeTpruueckux bubmorexa LHOK
- PHMEp P https:/m.edsoo.ru/621adf85
MECT TOYEK Ha MJIOCKOCTHU
24 OrnucaHHast OKPY>KHOCTb bubnnoreka [JOK
TPEYTOJIbHUKA, €€ LIEHTP https://m.edsoo.ru/fSb41bc7
35 OrnurcaHHas OKPYKHOCTb bubnuotexa [JOK
TpeyroJibHUKa, €€ LIEHTP https://m.edsoo0.ru/c96254e9
26 Meroa reoMeTpu4ecKMX MECT TOUEK bubnnorexka [JOK
IIpY PELICHUH T€OMETPUYECKUX 3a0a4 https://m.edsoo.ru/5894e7a4
g7 MeTo TeOMETPUYECKUX MECT TOUYEK bubnuoreka [IOK
IIPYU pELICHUN TEOMETPUYECKUX 3a1ay https://m.edsoo.ru/784342d1
28 Meroa reoMeTpuuecKuX MECT TOUEK bubnnorexka [JOK
IIPU pELICHUN T€OMETPUYECKHUX 3a1a4 https://m.eds0o0.ru/05853a22
29 Meroa reoMeTpruIeCKUX MECT TOUEK bubnnorexka [JOK
IIPYU PELICHUH TEOMETPUYECKUX 3a1ay https://m.eds00.ru/6903dff0
90 O06o0cHOBaHMS IPOCTEUIITIX bubnmnorexa [JOK

MOCTPOEHUI, ATAIbI 3a7a4H Ha

https://m.edsoo.ru/e511d730




IIOCTPOCHHS, PEIICHUE 3a7a4 Ha
IIOCTPOCHUE LUPKYIIEM U JIMHEUKOUN

O060cHOBaHMS POCTEHIITIX
[IOCTPOCHMUIA, ITAIBI 337a4u Ha

bubmuoreka [JOK

91
IIOCTPOEHUS, PELIECHUE 3a1a4 Ha https://m.edsoo.ru/f3bfbf74
MOCTPOEHUE LIUPKYJIEM U JIMHEHKOMN
KonrponsHas pabora o Teme
9 "Okpy)HOCTb. [ 'eomeTpuueckue mecra bubnuorexa [JOK
touek. [locTpoeHust ¢ MOMOIIBIO https://m.edsoo.ru/791dafc6
LUPKYJIS U JIMHEUKU"
[ToBropenue n o6o0meHue. Pemenne
93 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U bubnmorexa LIOK
) pupyro https://m.edsoo.ru/f0e38fa3
MEXIY pa3InYHBIMU TEMaMH Kypca
[ToBropenue n o6o0meHue. Pemenne
94 3a/1a4, WUTIOCTPU UX CBSI3U bubmmorexa LIOK
A PHPYIOH https://m.edsoo.ru/38a31139
MEXTy pa3InIHBIMU TEMaMH Kypca
IToBTOopenue u o6o0mmenue. Pemenue
95 3a/1a4, WUTIOCTPU UX CBSI3U bubmorexa LIOK
fad, prpyot https://m.edsoo.ru/7382bcc4
MEXTy pa3InIHBIMU TEMaMH Kypca
IToBTOopenue u o6o0mmenue. Pemenune
96 3a/1a4, WILTIOCTPU UX CBS3U bubmmorexa LHOK
Aad, pupyo https://m.edsoo.ru/a4f457ea
MEXIY pa3uYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o61eHue. Pemenne
97 3a/1a4, WUTIOCTPU WX CBSI3U bubmmoreia LIOK
At prpyrotit https://m.edsoo.ru/07e567el
MEXIY pa3TuIHBIMU TEMaMH Kypca
[ToBTOpenue u o6obmenne. Pemenue
bu6mmoreka [IOK
98 3a/1a4, WUTIOCTPUPYIOIINX CBSI3H

MCXKAY pa3iIndYHbIMU TEMaMHU KypcCa

https://m.edsoo.ru/8a4b94e4




[ToBTOpenue u o6obmeHue. Pemenue

99 3a7a4, WIIIOCTPU UX CBS3U 1 Bubmorexa ITOK
A, pupyrotit htps://m.eds0o.ru/397d166b
MEXTY pa3InIHBIMU TEMaMH Kypca
[ToBTOpenue u o6odmeHue. Pemenue
100 | 3amau, WUTIOCTPU UX CBS3U 1 Bubmorexa ITOK
718t prpyromt https://m.edsoo.ru/c60d778a
MEXy pa3IMYHBIMH TEMaMH Kypca
bubmuoreka [JOK
101 | HroroBaskoHTpoJIbHasIpaboTa 1 hitps-//m.cdsoo.ru/fd50754a
[ToBTOpenue u 06o0meHue. Pemenue
102 | 3amau, WIUTIOCTPU UX CBS3U 1 bubmmorexa LHOK
fad, prpyIom https://m.edsoo.ru/971f7836
MEXY pa3InYHBIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIACC

Ne KoanuecrBouacon
JyleKTPOHHBbIeM(PPOBHIEOOPA30BATEIbH
n/  Temaypoka Bce KonTpoabubiepa  I[IpakTuyeckuepa Blepecypebl
I ro 00ThI 00THI
| [Tapamnenorpamm, ero Nnpu3HaKu U 1 bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, ero npu3Haku u 1 bubnnorexa [HOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero Npu3HaAKu U 1 bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/4823807b
6 [IpsiMoyronbHUK, pOMO, KBajparT, 1 bubnuoreka [IOK
UX IPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpsiMoyronbHUK, pOMO, KBajparT, 1 bubnnoreka [JOK
UX IPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
g [IpsimoyronbHUK, poMO, KBaJpar, | bubnuoreka [IOK
WX MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsiMoyronbHUK, pOMO, KBajparT, 1 bubnuoreka [IOK
UX MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHssUIMHUATPEYTOIbHUKA 1 bubmmorexa LHOK
https://m.edsoo.ru/6e1bcbbb
11 CpenHsasanMHUATPEyroJIbHUKA 1 bubmorexa HOK
https://m.edsoo.ru/6b23a4c3
12 Tpaneuus. PaBHoOepenHas 1 bubnuoreka [IOK




Tpanenus, e€ CBOINCTBa U
MIPU3HAKU

Tpanenus. PaBHoOenpeHHas

https://m.edsoo.ru/d61aa9d2

bubmuorexa [JOK

13 . o
Tpalleliia, ¢e ConCTBa 1 https://m.edsoo.ru/17f960ca
MpU3HAKH

14 IIpsimoyroapHagTpanenus buGnnorexa LIOK

P yr panelt https://m.edsoo.ru/3375c8f3
15 CpeausassnuHusgTpaneuu bubmmorexa LHOK
pea Thanelt https://m.edsoo.ru/7963a7{5

16 Teopema®aneca bubmorexa HOK
https://m.edsoo.ru/342ea505

bubmuorexa [JOK

1 T D

7 copemMatiaiieca https://m.edsoo.ru/a2402d2b

18 Teopema o bubnnoreka [JOK
MIPONIOPLIMOHAIBHBIXOTPE3KAX https://m.edsoo.ru/b62d4c47

19 Teopema o bubnnoreka [JOK
MIPOIIOPLIMOHAIIBHBIXOTPE3KaAX https://m.edsoo.ru/8eccc056

bu6mmoreka [IOK

2

0 HentpmacerpeyronbHuka https://m.edsoo.ru/9cbcf96¢

21 entpanbHo- bubnuotexa [JOK
CUMMETPUYHBIEPUTYPBI https://m.edsoo.ru/8578076a

2 KonTponbHas padbota no teme bubnuoreka [IOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0f9f3
ITonsarue momanu. CBoiicTBa

23 mIomanaeil reoMeTpUIEeCKUX bubnmorexa LIOK

e P https://m.edsoo.ru/7af5b92e
uryp

24 ITonsarue mromnamaun. CBoiicTBa bu6mmorexa [IOK

ILTOIIAEH T COMCTPHUYICCKUX

https://m.edsoo.ru/37a176¢c0




¢uryp
TTousrue wiomanu. CBoiicTBa

bubmuoreka [JOK

25 el reoMe e
TUIOMHAJCH TEOMETPHACCRHIX https://m.eds00.ru/6004265a
(uryp
[Ipocreiimme hopmysl s

26 IJIOIA U TPEYTOJIbHUKA, bubmmoreka [JOK
napajuiesorpamma, pom0a u https://m.edsoo.ru/596a1d0e
Tpanenuu
[Ipocreiimme hopmyIasl s

7 IJTONIAAN TPEYrOJIbHUKA, bu6mmoreka [IOK
napajuiesorpamma, pomoa u https://m.edsoo.ru/f636de1f
Tpanenuu
[Ipocreiimme hopmyIasl s

73 IJTONIAAN TPEYrOJIbHUKA, bu6mmoreka [IOK
napajuiesorpamma, pomoa u https://m.eds00.ru/9732274d
Tpanenuu
[Ipocreiimme hopmynsl amns

79 TIJTOIIAIN TPEYTOJIbHUKA, bu6mmoreka [JOK
napajuiesorpamma, pomoa u https://m.edsoo.ru/e6458963
Tpanenuu
[Ipocreiimme Gopmynbl amns

30 IJIOIIA I TPEYTOJIbHUKA, bu6mmoreka [JOK
napajuiesorpamma, pomoa u https://m.edsoo.ru/0Ob18fc61
Tparnenuu
[Ipocreitmme Gopmynbl s

31 JIOIIA I TPEYTOJbHUKA, bubmuorexa [JOK

napasesnorpaMma, pomoa u
Tpaneuuu

https://m.edsoo.ru/eb691e04




[Ipocreitmme Gopmyitbl aiis
IJIOUIA/IA TPEYTOJIbHUKA,

bu6mmoreka [IOK

32
napajuiesorpamma, pom0a u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[Ipocreitmme Gopmyitbl aiis
13 IJIOIIAAN TPEYroJIbHUKA, bubnnoreka [HOK
napajuiesorpamma, pom0a u https://m.edsoo.ru/c35t544d
Tpaneuuu
[Ipocreitmme Gopmynbl asns
34 IJIOIIA M TPEYrOJbHHUKA, bubmuorexa [JOK
napajuiejiorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpanenuu
bubmuorexa [JOK
35 I1 0
TIOMAHIIONOOHBIX PHIYP https://m.edsoo.ru/d8638f34
bubmuorexa [JOK
I1
36 JIOIIATUTIO00HBIX YUTYD https://m.edsoo.ru/2383022¢
bu6mmoreka [JOK
37 IT 0
JIOMIAAUIIONOOHBIX DUTYD https://m.edsoo.ru/5ee2a7d4
18 KonTponbhas pabota no teme bubnuoreka [IOK
"ITnomtans" https://m.eds00.ru/05f10573
bu6mmoreka [JOK
39 T IT
copemallndaropa https://m.edsoo.ru/7f631{27
ITpumenenne Teopemsl [Tudaropa
40 o pI/I CIIEHNUU IT apKTquCKI(fX ’ bubmorexa HOK
pup p https://m.edsoo.ru/4829510
3aga4
ITpumenenne Teopemsl [Tudaropa
P P Garop Bu6nuorexa LIOK
41 MpH PEHICHUN MTPAKTUICCKUX

3aaa4

https://m.edsoo.ru/a9fbd79b




[Ipumenenue Teopemsl [Tudaropa

bu6mmoreka [IOK

42
TpH PELLICHIH TPAKTHACCIHX https://m.eds00.ru/396250fc
3a1a4
[Ipumenenue Teopemsl [Tudaropa
43 MIPHU PEIIEHUN ITPAKTHIECKUX bubmorexa [TOK
pup p https://m.edsoo.ru/ec94e892
3a1a4
IIpumenenue Teopemsl Iludaropa
44 bi{ pH EIICHUH II :KTHQCCK;?X ’ bubmorexa HOK
pup P https://m.edsoo.ru/cb69a011
3a1a4
45 [TogoOueTpeyroibHUKOB, bubnunoreka [JOK
K03 humeHTno00us https://m.eds00.ru/19400684
46 [Tono6ueTpeyroapHUKOB, bubnuoreka [IOK
K03 humeHTno100us https://m.edsoo.ru/21ebb50b
bubmuorexa [JOK
47 I1 §)
PH3HAKUTIONODHATPEYTOILHUKOB https://m.edsoo.ru/bbf2c3a6b
bu6mmoreka [JOK
4 IT
8 PU3HAKHIIO00UATPCYTOIILHIKOB https://m.edsoo.ru/8db1 1{f7
bu6mmoreka [JOK
4 IT
9 PH3HAKATIONIOOAATPE YL OMLHHKOB https://m.edsoo.ru/9ed11d5b
bu6mmoreka [JOK
50 IT o
PHIHAKMTIOOOMATPEYTOIBHHIKOB https:/m.edsoo.ru/152d2193
bu6mmorexa [IOK
51 IT o
PHIHAKMTIOOOMATPEYTOIBHHIKOB https:/m.edsoo.ru/23dc95f1
bu6mmorexa [IOK
52 I1
PH3HAKUTIONOOHATPEYTOLHHKOB https:/m.eds00.ru/8d1d9d 16
53 [Ipumenenne mogobust mpu bu6mmorexa [IOK
pElIEHNN TPAKTUYECKHX 3a1a4 https://m.edsoo.ru/d97bf297
54 [Ipumenenue nmonpo6ust npu bubnnoreka [JOK




PEIICHUHU MMPAKTUYCCKUX 3aaa4d

https://m.edsoo.ru/5b21c5aa

55 [Tpumenenne nogo0us npu bubmmoreka [IOK
pElIEHUH TPAKTUYECKHUX 3a4a4 https://m.edsoo.ru/e0d80738
56 [Tpumenenne nogo0us npu bubnunorexa [IOK
pelIeHUH IPAKTUYECKHX 3a0a4 https://m.edsoo.ru/cace17d8
57 [Ipumenenue moaobust nmpu bubmuorexa [JOK
pELIEHUH TPAKTUYECKHUX 3a1a4 https://m.edsoo.ru/8717eeba
53 [Ipumenenue nonodust npu bubnnorexa [HOK
pEIICHUN TPAKTUYECKHUX 3a74a4 https://m.edso0.ru/d9159d9d
Beenenue nonsatus
59 peoOpa3oBaHus MOA00HS U bubmmorexa [TOK
https://m.edsoo.ru/aaf7e944
oTI00HBIX QUTyp
60 KontponbHas paboTa mo teme bubnnoreka [JOK
"ITogobue" https://m.edsoo.ru/89¢3236d
61 [IponopumoHanbHbIE OTPE3KU B bubnuorexa [JOK
MIPSIMOYI'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
& [IponopuiroHabHbIE OTPE3KHU B bubnuoreka [IOK
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549¢ea
63 IIponopuroHaIbHBIE OTPE3KU B bubnuoreka [IOK
MIPSIMOYI'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/1ecbc886
64 [IponoprronanbHbIE OTPE3KH B bubnnorexka [JOK
NIPSIMOYI'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopuroHabHBIE OTPE3KHU B bubnuoreka [IOK
MPSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopuiroHalIbHbBIE OTPE3KHU B bubnuoreka [IOK
MPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
67 Cunyc, KOCUHYC, TAHT€HC U bubnmuotexa [JOK

KOTAHI'CHC OCTPOTO yIJjia

https://m.edsoo.ru/132b4ef6




MPSIMOYTOJILHOTO TPEYroJIbHUKA

CuHyc, KOCUHYC, TAHT€HC U

68 KOTaHT'€HC OCTPOro yIjia buGnnorexa LIOK
P yr https://m.edsoo.ru/f089efb9
MPSAMOYTOJIbHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTAHT'€HC OCTPOro yria buGnnorexa LIOK
p yr https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
70 Tpuronomerpudeckue GyHKIHH bubnnoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/b41c27f9
71 Tpuronometrpuyeckue GyHKIHH bubnuorexa [JOK
yraoB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
KonTponbhas padota no teme
72 "Teopema [Tudaropa n Hagana bubmorexa LHOK
P Top https://m.edsoo.ru/6b294349
TPUTOHOMETPUHU
73 Brucadusie 1 1ieHTPaIbHBIEYIIIBI bubmmorexa LHOK
HeHTP yr https://m.edsoo.ru/a9db1f7a
74 Brnucannple 1 eHTpaIbHBICYTIIBI bubnmorera [TOK
HeHTp yr https://m.edsoo.ru/ae5f890d
75 Brnucannple U eHTpaIbHBICYTIIBI bubmorexa LHOK
HenTp yr https://m.edsoo.ru/d0233fa0
76 Brnucannbple 1 eHTpaIbHBICYTIIBI Bubmorexa ITOK
HEHTP r htps://m.edsoo.ru/1d3424f4
Yroi Mexay KacaTeJIbHOU U
77 . y bubmuoreka I{OK https://m.edsoo.ru/775efa2f
Xopaoi
73 Yron Mexay KacaTeJIbHOU 1 bubnuorexa [JOK
XOpaou https://m.edso00.ru/09166b3d
79 VYribl MexAy XopJaaMu U bubnmoreka [JOK

CEeKYILIUMU

https://m.edso00.ru/022e729c¢




20 Vel Mexay XopaamMu U bubnunoreka [JOK
CEKyIIUMU https://m.edsoo.ru/84a32a80
81 Bnucannsie u bubmuorexa [JOK
OIMCAaHHBICUYETHIPEX YT OJIbHUKU https://m.edsoo.ru/734d8ad9
20 Bnucannsie bubmuorexa [JOK
ONMCAaHHBICUYETHIPEX YT OJIbHUKH https://m.edsoo.ru/aabclad6
23 CgolicTBa ¥ IPU3HAKU bubnnoreka [HOK
BIIUCAHHOTO YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
24 CBolicTBa ¥ IPU3HAKU bubnnorexa [JOK
BIIMCAHHOI'0 YETHIPEX YT OJIbHUKA https://m.edso0.ru/60435d9b
CBoiicTBa ¥ IPU3HAKH
85 P . bu6mmoteka LIOK https://m.edsoo.ru/cf9e646f
BIIMCAHHOTO YETHIPEXYTOJIbHUKA
26 CBoiicTBa ¥ NIpU3HAKU bubnnoreka [JOK
BIIMCAHHOI'0 YETBIPEX YT OJIbHUKA https://m.edsoo.ru/0b0501a3
%7 B3anmHoepacnonoxeHue1ByXokp bu6mmoreka [IOK
Y)KHOCTEH https://m.edsoo.ru/420d844e
28 B3anMHoepacnonoxeHue ABYXOKpP bubnnoreka [JOK
YKHOCTEH https://m.edsoo.ru/42da86f2
89 Kacanueoxpyxnoctei bubnuoreka [{OK https://m.edsoo.ru/4cbf4ff9
bu6mmoreka [IOK
90 Kacan i
HICORPYIRHOCTER https://m.edsoo.ru/52dcbe7d
01 OO01mue KacaTelbHbIE K IBYM bubnuotexa [JOK
OKPYHOCTSAM https://m.edsoo.ru/d2151a62
KonTponbhas pabota no teme
" R bubnmoreka [JOK
92 VYTIIBI 1 4EeTBIPEX YT OJIbHUKH,
" https://m.edso0.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTHIO
93 [ToBTOpenue u o6o0IIEHHE. bubnuorexa [IOK

Pemenne 3amauq,

https://m.edsoo.ru/74d89ab9




WJUTFOCTPUPYIOLIUX CBSI3H MEXY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpEeHue 1 060OIICHNE.
Pemenne 3amau,

bubmuorexa [JOK

o4 UJUTIOCTPUPYIOLIUX CBI3U MEKIY https://m.edsoo.ru/6d05bcd8
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o0o0IIEHHE.

05 Pemenue 3anauy, bu6mmoreka [IOK
WUTIOCTPUPYIOLIUX CBA3U MEXIY https://m.edsoo.ru/51013847
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6oOIIEHHE.

96 Pemenue 3amay, bu6mmoreka [IOK
WUTIOCTPUPYIOLIUX CBA3U MEXKIY https://m.edsoo.ru/248181a0
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o0oOIIEHHE.

97 Pemrenue 3amauq, bu6mmoreka [IOK
WJUTIOCTPUPYIOLIUX CBI3U MEXKIY https://m.edsoo.ru/dad15fdc
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpEeHne u 06001IEeHNE.

08 Pemrenue 3amauq, bu6mmoreka [IOK
WJUTIOCTPUPYIOLIUX CBI3U MEXKIY https://m.edso00.ru/6a69702b
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpEeHne u 06001IEHNE.

99 Pemrenue 3amauq, bubmuorexa [JOK
UIUTIOCTPUPYIOLIUX CBA3U MEXKITY https://m.edsoo.ru/0f5Sb4b87
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpeHUE 1 06001ICHNE. Bu6miorexa [IOK

100 | Pemenne 3amau,

WUTIOCTPUPYIOIINX CBSA3U MEKITY

https://m.edsoo.ru/7942fc3c




pa3IMYHBIME TEMaMU Kypca
101 | HroroBaskoHTpoJIbHasIpabOTa

[ToBTOpEeHue 1 060OIICHNE.
102 Pemenne 3amau,
WUTFOCTPUPYIOLTUX CBS3H MEXKTY

Pa3siIMYHBIMHU TEMAMH KypcCa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubmuorexa [JOK
https://m.edsoo.ru/c2695c¢10

bubmuoreka [JOK
https://m.edsoo.ru/b4981045




9 KUIIACC

Ne KoaundecTtBouacoB
JJleKTPOHHBbIeM(PPOBHIEOOPA30BATEID
Temaypoka Bce  KoHTpoJubHbIEp IIpakTuyeckuep
n/ HbIEpeCcypChl
u ro a00ThI a00ThI
1 BekTopriHamiockocTu 1 buGnnorexa LIOK
p https://m.edsoo.ru/bd9a630e
CroxeHue ¥ BEIUUTAHUE BEKTOPOB —
2 IpaBuiIa TPEYroJbHUKA U 1 bubmmorexa LHOK
p peyr https://m.edsoo.ru/193ca346
napajuiejgorpaMmma
CroxeHue ¥ BEIUUTAHUE BEKTOPOB —
3 [IpaBWJIa TPEYTOJIbHUKA U 1 bubmmorexa LIOK
p Theyr https://m.edsoo.ru/01d8ebal
napajuiejgorpamma
4 VY MHOXEHUEBEKTOPAHAYNCIIO 1 bubnmnorexa LIOK
P hitps://m.edsoo.ru/e540d478
bu6mmoreka [IOK
5 Koopauuareisexktopa 1
pA p https://m.eds00.ru/2278518f
CroxeHue ¥ BEIUMTaHUE BEKTOPOB,
6 HOJKEHHE BEKTOpa Ha YHCJIO B 1 bubmaorexa [IOK
™ p hitps://m.eds00.ru/c492667b
KOOpJAMHATAX
CroxeHue ¥ BEIUUTAaHUE BEKTOPOB,
7 HOJKEHHE BEKTOpa Ha YHCJIO B 1 Bubmorexa ITOK
yM P https://m.eds00.ru/2560ab87
KOOpJIMHATAX
g [IpumeHeHne BeKTOPOB B (hUBHKE, | bubmuoreka [IOK
LIEHTpP Macc https://m.edsoo.ru/1ctb8928
9 [TonsiTue o 6a3uce (Ha MIOCKOCTH). | bubnuotexa [JOK

PaznoxxenusiBekTopoBnodazucy

https://m.edsoo.ru/757b9b30




10 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
PaznoxxeHusIBeKTOpOBIIOOA3UCY https://m.edsoo.ru/cfe5295¢

1 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmoreka [JOK
PaznoxxeHnusBeKTOpOBIOOAZHCY https://m.edsoo.ru/e1a50237
CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB,

1 FE€OMETPUUECKUN CMBICIT U bubmumoreka [IOK
BBIPQXEHUE B JICKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJAMHATAX

13 JucTpruOyTHBHOCTHCKAISIPHOTOIIPOU3 bubnnoreka [JOK
BCJICHUS https://m.edsoo.ru/Obcd3387

1 CkanspHOEnpon3BeICHUE U bubnnoreka [JOK
MPOEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKasIpHOro

15 IIPOU3BEJICHUS BEKTOPOB ISl bubmmoreka LIOK

POTSBEA PO A https://m.edsoo.ru/9d7b1240
HAaXO0JICHU JIIUH U YIJIOB
[IprMeHeHne cKansipHOro
16 IIPOU3BEACHUS BEKTOPOB JIJIA bubmmorexa [OK
P POB A https://m.eds00.ru/99791584
HaXO0XJEHUS JIMH U YTJIOB
IIpruMmeHeHne ckaasipHOro
17 MIPOU3BEACHUS BEKTOPOB LA bubmmorexa LIOK
P 4 e https://m.edsoo.ru/894c1248
HaXOXJEHUS JIMH U YIJIOB

18 Pemienne reomerpuueckux 3aaad ¢ bubnnoreka [JOK
ITOMOILIBIO CKAJIIPHOTO MPOU3BEACHUSA https://m.edsoo.ru/e572abc0

19 Pemenue reomeTpuyeckux 3aaay ¢ bu6mmorexa [IOK
IIOMOIIIBIO CKAJIIPHOI'O IIPOU3BENECHHUS https://m.edsoo.ru/75aSe4a7

20 KonTponbhas pabota no teme bubnuoreka [IOK
"BexTops!" https://m.edsoo.ru/55678a9d

21 YpaBHEHHE NPSIMOI HA TIJIOCKOCTH. bubnmoreka [JOK




YrioBoi ko3 PuIueHT u CBOOOTHBIIH

YJICH, UX I‘COMeTpI/I‘-IeCKI/If/i CMBICJI

VYpaBHeHrE NPSIMOIl HA TIIIOCKOCTH.

https://m.edsoo.ru/2dcfad6b

bubmuorexa [JOK
22 b i e 0 i
TI0BOM K0>ddHIeHT I{CBO OFUTBIH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKUMA CMBICIT
[TapamnensHOCTD U BuGmorexa LOK
23 NEPIEHIUKYJIPHOCTD NPSIMBIX (Uepe3 hitps-//m.edsoo.ru/64686658
YII0BO# K03 uULMeHT) T ’
bu6mmoreka [IOK
24 YpaBHEHHE OKPYKHOCTH
P Py https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceueHui BuG 1OK
nonIMoTexa
25 OKPY>KHOCTEH U IIPSMBIX B
24 P https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenue nepeceuenuit
26 OKPY>KHOCTEH U TIPSIMBIX B bubmorexa HOK
Py p https://m.edsoo.ru/5777b234
KOOpJIMHATAX
57 dopmysa pacCTOSHUS OT TOUKH J10 bubnuoreka [IOK
PAMON https://m.edsoo.ru/5ffdeecd
[Imomanpe mapamienorpamMmma B B 1IOK
nonmoTexa
28 KOOpJMHATax, MOHATUE 00
P S https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAN
[IpumeHneHnne MeTo1a KOOpIUHAT B Eub OK
OTEKa
29 MPaKTHYECKU-OPUECHTHPOBAHHBIX htlfps;lmTejsogru/7b 108345
reOMETPHYECKHX 3a/1auax T '
30 KonTponbhas pabota no teme bubnuoreka [IOK
"Meton koopauHat" https://m.edsoo.ru/b1271082
31 Cunyc, KOCUHYC, TaHT€HC yrioB oT 0 bubnmuorexa [JOK

mo 180°

https://m.edsoo.ru/33005d2b




OCHOBHOGTpI/IFOHOMCTpI/I‘IeCKOCTO)KI[

bu6mmoreka [IOK

2
3 €CTBO https://m.edsoo.ru/aba8dd52
3 @ . bu6mmoreka [IOK
OPMYJIbITPHBCEACHHA https://m.eds00.ru/98813486
34 @ bu6mmoreka [JOK
OPMYJIBIPUBEICHUS https://m.edsoo.ru/e00324ad
35 PenieHueTpeyroabHUKOB. bubnnoreka [HOK
TeopeMakoCUHYCOB https://m.eds00.ru/9738e456
PemenuerpeyroabHUKOB. bubnuorexa [JOK
36
TeopeMakoCUHYCOB https://m.edsoo.ru/d934a6e6
37 T bu6mmoreka [IOK
COPEMacHiycon https://m.eds00.ru/820ebf06
38 T bu6mmoreka [IOK
COPEMACHHYCOB https://m.eds00.ru/000dd68f
Pemenue npakTrnueckux 3agad ¢
39 P s bu6mmoreka [IOK
e https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMBI CUHYCOB
Pemenue npakTruecKux 3aa4d ¢
20 P A bu6mmorexa [IOK
HCIIOJIE30BAHMEM TCOPCMBI https://m.edsoo.ru/ed170337
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenuye npakTruecKux 3aa4d ¢
a1 p s bubmuorexa [JOK
HCHOIE30BAHICM TCOPEMBI https://m.edsoo.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenune npakTuueckux 3azad ¢
4 P A bubnmoreka [JOK
HCTIOILSOBAHHEM TCOPEMDI https://m.eds00.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
43 Tpuronomerpudeckue GoOpMyIbl IS bubnnorexka [JOK

rjionaau TpeyrojlbHUKa,

https://m.edso0.ru/009bf17e




napauiciiorpaMmma

TpuronomeTrpuyeckue GOPMYIIbI JIS

a4 bubmuoreka [JOK
[UTOHaI TPEYTOIBHIIA, https://m.edsoo.ru/3479efa2
napasuiesiorpaMma
Tpuronomerpudeckue GOpMyIbl IS
45 P 3 ;b PMYIRLA bubmuoreka [JOK
[UTOHat TpEYTOILHIIA, https://m.edsoo.ru/c9e4273f
napajuiesorpaMma
Tpuronomerpudeckue GOPMyIbI IS
16 pur P Qopytst A bubmuorexa [JOK
TLIOIA/ TpeyTONIbHIKA, https://m.edsoo.ru/35e8abl1f
napajuiesorpaMma
bubmuorexa [JOK
47 ®opmyinal ‘epona https://m.edsoo.ru/ad8¢9d59
bubmuorexa [JOK
48 Dopmynalepora https://m.edsoo.ru/$fb80467
bu6mmoreka [IOK
49 opmynalepora https://m.edsoo.ru/03b9324c
50 DopMyIaIoniaIuBbITyKIOTO4YEThIPE bubnuoreka [IOK
XYyroJbHHUKA https://m.edsoo.ru/e20462b0
51 DopMyIaIuIoNIaIuBbITYKJIOT04EThIPE bubnuoreka [IOK
XYTOJIbHUKA https://m.edsoo.ru/1b3f8284
52 KonrtponbHas padora no reme bubnnorexka [JOK
"Pemenne TpeyroiabHUKOB" https://m.edsoo.ru/71316455
53 Xopabl ¥ TOT0OHBIE TPEYTOJILHUKHU B bubnmoreka [JOK
OKPYXHOCTH https://m.edsoo.ru/dee5b11d
54 Teopema 0 Ipon3BEIEHNN OTPE3KOB bubmuoreka [IOK
Xopa https://m.edsoo.ru/9a6b9583
cc TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubnnorexka [JOK

xopa

https://m.edsoo.ru/3280910d




Teopembl 0 MPOU3BEACHUH OTPE3KOB

bu6mmoreka [IOK

56
CEKyIIHX https://m.edsoo.ru/7c74ebdb
57 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubnmoreka [JOK
CEKYILIUX https://m.edsoo.ru/ccdb3092
58 Teopema 0 kBagpaTeKkacaTeIbHON bubmmorexa [IOK
P P https://m.edsoo.ru/3cde33ca
59 Teopema 0 kBagpaTeKkacaTeIbHON bubmmorexa [IOK
P AP https://m.edsoo.ru/d6df6c82
bu6 K
60 TeopembiHeBbl 1 MeHenas noamorexa O
https://m.edsoo.ru/f2218dfa
bu6 K
61 TeopembiHeBbl 1 MeHenas noamorexa O
https://m.edsoo.ru/a463c1bc
bubmuorexa [JOK
62 T q M
COPEMBIHICBRI I VICHEIaA https://m.edsoo.ru/ela81aa9
bubmuorexa [JOK
63 ITo € 0 TOMOTE
TUTTHE © TOMOTETHH https://m.edsoo.ru/14e624fd
64 KonTponbHas padora no teme bubnuoreka [IOK
"TTonobue TpeyroabHUKOB" https://m.edsoo.ru/15177855
65 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYUCJIEHUE UX DIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIYUCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHMCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBUiIbHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIYUCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/al6f6e98
bu6 OK
69 Yucno v JyIMHA OKPYKHOCTU nommorexa 1

https://m.edsoo.ru/78b4dc48




bu6mmoreka [IOK

70 Yucno a OK oc
HCHO T I AU PYAHOCTH https://m.edsoo.ru/825e73c7
71 JniHa1yruoKpy>KHOCTH bubmmorexa [IOK
AYTHOKPY https://m.edsoo.ru/3¢2983f9
72 JmnHATyTHOKPYKHOCTH bubmorexa HOK
AYTHOXPY https://m.edsoo.ru/4eb62ffb
bubmuorexa [JOK
73 P
dmarHaMepaylia https://m.edsoo.ru/d3b68dca
bubmuorexa [JOK
74 P
auanfaAMepayria https://m.edsoo.ru/e97f0369
75 [1nomane kpyra u €ro 3J€MEHTOB bu6mmoreka [IOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Imomane Kpyra 1 €ro 3J€MEHTOB bubnnorexa [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/10a2b760
77 ITmomaae kpyra v €ro 3J€MEeHTOB bu6mmoreka [IOK
(cexTopa u cermeHTa) https://m.edsoo.ru/0d98bb54
Brrunciienue nepuMeTpoB 1
78 iomazaen ¢ur : BKJ‘IE)‘I&IO 1504 bubnmorexa LIOK
tas M B https://m.edsoo.ru/1f673d06
3JIEMEHTHI Kpyra
Brruucienue nepumMeTpoB u
79 iomaaen Guryp, BKIFOYAIOLIINX bubnmorexa LIOK
tHan M H https://m.edsoo.ru/adbcd171
3JIEMEHTHI Kpyra
20 KonTponbnas no teme "J{nuna bubnuoreka [IOK
OKPY’KHOCTH U IuIonaap kpyra' https://m.edsoo.ru/0353e638
81 [{enTpaibHAsICUMMETPUS bubmmorexa [IOK
R B https://m.edsoo.ru/e63ff8f2
82 L{eHTpanbHO-CUMMETPUYHBIE(PUTYPBI Buommorexa LIOK

https://m.edsoo.ru/5dbbfd 1f




bu6mmoreka [IOK

83 1L
OBOPOT https://m.edsoo.ru/a59548ae
bubmuoreka [JOK
84 0]
cepascIMMETpHA https://m.edsoo.ru/de5f1903
25 Durypsl, CHMMETPUYHBIE bubnunorexa [IOK
OTHOCHUTEJILHO HEKOTOPOM OCHU https://m.edsoo.ru/46bce128
bu6mmoreka [IOK
n N
86 ApALICHBHAIHIIEPEHOC https://m.eds00.ru/a6b0094b
87 IIoHsTHE IBMIKCHHS U €TI0 CBOMCTBA bubmorexa LHOK
A https://m.edsoo.ru/3b681983
bu6mmoreka [IOK
88 P
aBeHCTBOGHTYD https://m.edsoo.ru/4bda89ea
29 [IposiBnenus cuMMeETpUHU B IPUPOJIE, bubnnorexa [JOK
JKUBOIIMCH, CKYJIBIITYPE, APXUTEKTYPE https://m.edsoo.ru/aba7d464
90 Komno3unuu asrmxkeHuin bubmuorexa [JOK
(mpocrelenpumMepsl) https://m.edsoo0.ru/92b823fd
[ToBTOpeHHe u 0000MIeHNE. Permenune
91 3amad lzl)/IJ'IJ'II-OCT U o HUX CBS3U bubmmorexa [OK
Aad, pupytom https://m.edsoo.ru/2a4a2ba8
MEXIY pa3IMYHbIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
92 3a1a4, WIJIFCTPHU HUX CBS3U bubmmorexa [OK
fad, prpyrott https://m.edsoo.ru/efefea93
MEXAY pa3IMYHbIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
93 3aj71a4, WIJTIOCTPU HUX CBSI3U bubmmorexa [TOK
A%, Thupyrott https://m.edsoo.ru/c58e409e
MEXIY Pa3InIHBIMH TEMaMH Kypca
[ToBTropenue u o600mmenue. Permenue
bu6mmnoreka [JOK
94 3a/1a4, WUTFOCTPUPYIOLIUX CBS3H

MCXKAY pa3JIMYHBIMU TEMaMHU KypcCa

https://m.edsoo.ru/54d14267




[ToBTOpenue u 0600mIeHNE. Permenune

95 3a7a4, WLIFOCTPU HUX CBSI3U 1 bubmorexa LOK
Aad, pupyrott https://m.edsoo.ru/a78455c¢5
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 06001IeHNE. Permenune
96 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 bubmorexa LOK
Aad, ThHpyrot https://m.edsoo.ru/2e7695ct
MEXTy pa3IMYHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Permenne
97 3aJ1a4, WJUTIOCTPU UX CBS3U 1 bubmorexa [IOK
fad, prpyrott https://m.edsoo.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
98 3a7a4, WLIFOCTPU UX CBSI3U 1 bubmmorera [TOK
flad, Thupyrort https://m.eds00.ru/89¢5365f
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u 0600menue. Pemenne
99 3a7a4, WUIFOCTPHU UX CBSI3U 1 bubmorexa LIOK
Aad, Tpupyor https://m.edsoo.ru/Odcedafl
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u 06061meHue. Pemmenue
100  3amau, WLIIOCTPHU WX CBSI3U 1 bubmorexa LOK
Aad, pupytot https://m.edsoo.ru/27b735e9
MEXTy pa3IMIHBIMU TEMaMH Kypca
bu6mmoreka [JOK
101 WH 1 1
0 TOTOBAAKOHTPONLHATPA60Ta https://m.edsoo.ru/073bcf5d
[ToBTOopenue u o6061meHue. Pemmenue
102 = 3ama4, WLIIOCTPHU WX CBSI3U 1 bubmorexa LIOK
Aad, pupytom https://m.edsoo.ru/1852817¢
MEXy pa3TUYHBIMU TEMaMU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

I'eomerpus

Pacno3naBaTh H3yueHHBIE Te€OMETpUYECKHE (UTYpPBI, ONPENENsITh HUX
B3aMIMHOE  pACIOJIOKEHHE, H300paxkaThb TIeoMeTpuuYeckue  (QUrypsl,
BBITMIOJHATH YEPTEKH IO YCIOBUIO 3a7auu. V3MepsATh IMHEHHBIE U YTIOBHIE
BeJIMYMHBI. PemiaTe 3ajauM Ha BBIYMCIEHUE UIMH OTPE3KOB M BEIMYUH
YIJIOB

Jenate rpyOyi0 OLEHKY JUHEHHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKMU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Pazmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSIKY BEITUYUHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FeOMETPUUECKUM 3a/iadam

ITonb30oBaTbcs INpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BATh
NPU3HAKW U CBOMCTBA PaBHOOEPEHHBIX TPEYrOJIbHUKOB MPU PELICHUU
3a1a4y

IIpoBOIUTE JTOTUYECKUE PACCYKACHUSA C UCIIOIB30BAHUEM F€OMETPUUECKUX
TEOpeM

6.6

[Tonp30BaTbCsl MpPHU3HAKAMM PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIMAaHBl, IPOBEAEHHOM K THUIOTEHY3€ NPSIMOYIOJBHOIO
TPEYrOJIbHUKA, B PEILICHUH N'€OMETPUYECKUX 3a1a4

6.7

Ornpenenarh NapaJieIbHOCTh TMPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensTe NapauIeIbHOCTh MPSMBIX C
MMOMONIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MHPSMOW JO TOYEK
JPYTror NpAMoit

6.8

6.9

Pemate 3amaun Ha KieT4aTon Oymare

HpOBO,Z[I/ITB BBIYHMCJICHUA W HAXOJAWUTHh YHCIIOBBIC H 6YKBGHHLIC 3HaA4YCHUA
YIJIOB B TCOMCTPHYCCKUX 3adadax C HUCIHOJb30BAHUCM CYMMbI YIJIOB
TPCYIrOJIbHUKOB W MHOTI'OYIr'OJIbHHUKOB, CBOICTB YTJIO0B, 06p8.30BaHHLIX npu
MEepeCCUYCHUN ABYX apaJlsiCJIbHBIX MPpsAMBIX CeKymeﬁ. Pemiate
MPAKTUYCCKUC 3a/1a4M Ha HAXOKIACHUEC YI'JIOB

6.10

Brnagers NoOHATHEM TI'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIAThH
OMCCeKTpUCY yIJIa W CEepelUHHBIA TNEPHeHIUKYISIp K OTPEe3Ky Kak
TEOMETPUUECKHUE MECTA TOUEK

6.11

@opMyIUPOBATH ONpEACNICHUsI OKPYKHOCTH M Kpyra, XopAbl U AHaMeTpa
OKPYKHOCTH, TIOJIb30BaThCS HX CBOMCTBAMU. YMETh MPUMEHSTh 3TU




CBOMCTBA IIpU PEIICHUU 3a7a4

6.12

Bianers moHsATHEM ONMMCAaHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThes (hakTamMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYroJIbHUKAa IIEPECEKAIOTCA B OJHOM TOYKE, MU O TOM, 4YTO
CEpPENMHHBIC MEPIECHANKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE

6.13

6.14

Brnaners noHsATHEM KacaTeNbHON K OKPYKHOCTH, I1OJIb30BaThCSI TEOPEMOM O
NEPIEHAUKYJIAPHOCTH KAacaTeJIbHOM W PaJMyca, IPOBEIEHHOIO K TOYKE
KacaHus

ITonp3oBaThCs HpOCT@ﬁH.IHMH ICOMCTPUUCCKUMU HCpaBCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

8 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

6

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOCHHUS C TTOMOIIBIO ITUPKYJIS
U JUHEWKU

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHusI

I'eomerpus

6.1

Pacno3HaBaTte OCHOBHBIC BHIbI '—IGTI)Ipéxyl"OJ'II)HI/IKOB, X JJIEMCHTHI,
MIOJIb30BAThCS MX CBONCTBAMU IIpH pCHICHUN IT'COMCTPUYICCKUX 3a1a4

6.2

6.3

6.4

[TpuMeHATH CBOWCTBA TOYKM NEpPECEUYEeHUs] MEAMaH TPEeyroyibHUKa (LEeHTpa
Macc) B PEIICHUH 3a]1a4

Brnaners noHaTHEM cpefHEN JMHUU TPEYroJbHUKA U TPaeluy, IPUMEHSTh
UX CBOWCTBA IIpM PpEUICHMM TIeoMeTpudeckux 3aznad. Ilomp3zoBaThbes
TeopeMoii daseca ¥ TEOPEMOil O MPONMOPLHUOHAIBHBIX OTPE3Kax, IPUMEHATh
UX IS peIIeHUs MPAaKTHUYECKUX 3a1a4

[IpumensTb  mpu3HAaKW  NOA00MS  TPEYroJbHUKOB B PELIEHUU
FeOMETPUUYECKHX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMEeTpUYECKHX U
MMPAKTUYCCKUX 3aaay. CTpOI/ITB MAaTEMAaTUYCCKYIO MOJCIIb B IMMPAKTUYCCKUX
3aJa4ax, CaMOCTOATEIbHO JeNaTh YepTEX M HAaXOJUTh COOTBETCTBYIOIIUE
JJIVHBI

6.6

Brnagerp mnoHATHSMH CHHYcCa, KOCHHyca W TaHI€HCa OCTpPOro yria
IPsIMOYTOJIBHOTO TpeyrojbHUKa. [loiap30BaThCS ATUMH TMOHSTUSIMH IS
pelIeHus: MPaKTHYEeCKUX 3a7a4

6.7

Boraucnare (pa3nu4HbIMH CIIOCOOaMH) TUIOINAAb TPEYTOIbHUKA U TUIOLIAN
MHOTOYTOJIBHBIX (UTyp (HOJB3YACh, TNIe HEOOXOAUMO, KAIbKYISTOPOM).
[IpuMeHATh MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a1a4ax




6.8

Binaners MOHATHAMM BHUCAHHOTO M ILIEHTPAJIBHOTO YIJia, HCIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX YIJIaxX, yriaXx MeXAy XOpAaMu (CEeKYIIMMH) U yriie
MEX]1y KacaTelIbHOM U XOpA0# MpU pPelIeHUH N'eéOMETPHUUECKHX 3aa4

6.9

6.10

Biiagers MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
OIIMCAaHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUH 3a7a4

[IpuMeHsATh MOy4YeHHbIE 3HAHUSA Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOZETH Ui 3ajad pPEJbHOW JKM3HU M TIPOBOJIUTH COOTBETCTBYIOIUE
BBIYUCIICHHS ¢ TIPUMEHEHUEM I0100USN TPUTOHOMETPUH (IOJB3YACh, TIe
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

6

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa30BaHUs

I'eomerpus

6.1

6.2

6.3

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOOUTh C HUX
MOMOIIBIO  PA3JMYHbIE  DJIEMEHTHl  NPSIMOYTOJILHOTO  TPEYroJIbHUKA
(«pemieHre TPSIMOYTOJIBHBIX TPEYrOJBHUKOBY). Haxomuth (¢ MOMOIIBIO
KaJIbKYJISATOPA) JUTMHBI U YTIIBI 711 HETAOJIMYHBIX 3HAYCHHU I

ITons3oBaThCs (bOpMy.]'IaMI/I MMPUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKIACCTBOM JIST HAXOKIACHUA COOTHOIIECHUM MCKOAY
TPUTOHOMCTPUYCCKUMH BCINYHNHAMU

Hcnons30BaTh TCOPEMbl CHHYCOB W KOCHHYCOB IJId HAXOXICHUA
pPa3IMYHbIX J3JIEMCHTOB TPCYIOJIbHUKA (((pCH_IeHI/Ie TPGYFOJIBHI/IKOB»),
IMPUMCHSATH UX IIPU PCIICHHUU I'€OMCTPHUICCKUX 3a1a1

6.4

6.5

Brmamers moHATHSMH TIpeoOpa3oBaHUS  TOMOOMS, COOTBETCTBEHHBIX
aneMeHTOB Toao0HbIX ¢uryp. Ilonp3oBaThcs CBOMCTBaMH  MOA00US
MPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH [UIMHBI U HAXOAWTH YIJBl Y
noo6HbIX uryp. [IpuMeHsATs CBOMCTBA MOAOOHS B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIIEM MUPE
[Tonp30oBaTbcs  TeopeMaMu O  NPOU3BEACHUM  OTPE3KOB  XOpHA, O
MIPOU3BEJCHUH OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOU

6.6

[Tonb30BaThbCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUN U (PU3NYECKUI
CMBICJI, IPUMEHATh UX B PEHICHUH I'€OMETPUYECKUX U (PU3NYECKUX 3a/]ad.
[IpuMeHATh CKadspHOE IMPOU3BENCHUE BEKTOPOB I HAXOXKACHUSA IJIUH U
YTJIOB

6.7

ITonap30BaThCs MCTOOM KOOpAWHAT Ha IIJIOCKOCTH, INPHMCHATH €TI0 B
PEIICHUH T€COMETPUUCCKHUX U ITPAKTHYCCKUX 3a1a4

6.8

BJ'IaI[eTB MNOHATUAMU MPABUJIIBHOTI'O MHOT'OYI'OJIbHUKA, AJIMHBI OKPYKHOCTH,




JUIMHBL JYTH OKPYKHOCTH M paJMaHHOM Mephl yIyia, YMETh BBIYHUCIATH
wionaap Kpyra U ero uacred. I[IpuMeHsATH NOTy4YyeHHBIE YMEHHUS B
MPAKTUYECKHX 3a7jauax

6.9

6.10

Haxomute ocu WM LEHTPbl CUMMETpUH (GUTYp, NPUMEHSTH JBHKEHUS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

[TpuMeHSTh MOJTyYCHHBIC 3HAHUS HA NMPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJIENIM JUIS 3a/la4 PEANbHOW JKU3HW W TPOBOJIUTH COOTBETCTBYIOIIUE
BBIUMCJICHHSI C MPUMEHEHHEM IOJA00MSIH TPUTOHOMETPUYCCKHUX (HYHKIUI
(TOB3ysICh, T/Ie HEOOXOUMO, KATBKYIITOPOM )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauvaneubie nonsitusi reomerpun. Touka, mpsMasi, OTpE30K, Jyd. YToid. Bumsl
6.1 yrioB. BeprukanpHble W cMexHble yribl. buccekrtpuca yrma. Jlomanas,
MHOTOYyrojbHUK. [lapamiensHoCTh U NepreHUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa oceBOW cummerpuu. IIpumepsl
' CUMMETPHUH B OKPYKAIOILIEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JIMHEHKU. TpeyroiabHuk. Beicora,
' Me/raHa, OMcceKTpHca, MX CBOMCTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepaseHnctBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOro TpeyrojbHUKa. [IpU3HaKu paBeHCTBa
' TPEYTrOJIbHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJjIeNbHbIX NpsAMbIX. CymMMma yIJOB TpPEYyrojbHUKA.
' BHemHue yriel TpeyrojapHuKa
[IpssmoyronbHblii  TpeyrodbHUK.  CBOHCTBO ~ MeAMAaHbl  MPSAMOYTOJBHOTO
6.7 TpEyroJibHUKA,  NpOBEACHHOM K  rumoreHy3e. lIpu3sHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrofabHBIN TPeYroabHUK ¢ yriiom B 30°
HepaBeHcTBa B reoMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopemMa o OojblleM yrie M OoyblIed CTOPOHE TPEeYroJbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe mecto Touek. buccekTpuca yria u cepeIMHHBIN EPIEHAUKYIISIP
' K OTPE3Ky KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpyYXHOCTh W KpPYT, XOpJla U AUAMETP, UX CBOMCTBA. B3anMHOE pacnosioxeHne
' OKPY’KHOCTH U nipsimoii. KacaTenbHas 1 cexyasi K OKpy>KHOCTH
6.11 OkpyKHOCTb, BIHMCaHHas B Yroji. BrucaHHas u oOIUCaHHAass OKPYKHOCTU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronpHUK, poMO, KBaApAaT, UX MPU3HAKA U CBOWCTBA




Tpaneuusi, paBHOOOKasi Tpameuus, €€ CBOMCTBa M mNpu3HaKku. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yaBoenuss Mmenuasnsl. LlenTpanbHas cumMmerpus. Teopema Paneca u
’ TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHuKa
6.6 [TomoGue TpeyroabHUKOB, KO3 ¢dumument mnoxodbus. IlpusHakum mnoa00MSA
' TpeyroabHUKOB. [IpuMeHeHne noJo0us Py peIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl A1 TIOUIAAN TPEYTOJIbHUKA, TapajljiesiorpaMmma, pom0a u Tpanenuu
6.8 CaoiicTBa momazaei reomerpuueckux puryp. OTHOIICHUE TUIOMAACH 0I00HBIX
' ¢uryp
6.9 Brrunciienne miomane TpeyroJbHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
’ Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHun
' MPaKTHUYECKUX 3a/1a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSIMOYTOJIbHOIO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (YHKIIMU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJIbHBIE YIJIbl, YTOJI MEXAY KacaTeJbHOM M XOpJIOH. YTJibl
' MEX1y XOpJIaMU U CEKYILIUMU
6.13 BrcanHble U ONIMCAaHHBIE YETBIPEX YT OJIbHUKH
6.14 B3aumHoe pacnonoxkeHue AByx okpyxkHocTed. Kacanue okpyxknocteid. OOmiue
' KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomeTpus
6.1 Cunyc, kocunyc, TtanreHc yriioB ot 0 o 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
' TOXJECTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
' IIPAKTUYECKHX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodrue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BENEHHHM OTPE3KOB
’ CEeKYILHX, TeOpeMa O KBaJipaTe KacaTeJIbHOM
Bekrop, nnunHa (MOayib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTUBOIOIOKHO
6.5 HAaIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepanuu HajJ BekTopamu. Pa3iiokeHne BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunarel Bektopa. CKalsipHOE NPOU3BEAECHUE BEKTOPOB, NPUMEHEHHUE IS




HaxXOXXIACHUA AJIMH U YI'JIOB

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSAMOW U OKPYKHOCTH B

6.7 KOOPAMHATAX, INEPECECUYECHUE OKPYNKHOCTEH U MpsAMbIX. MeToJa KOOpAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnuHa okpyxHocTu. I'pagycHas u paauaHHas Mepa YIja, BbIUMCICHHE JJIUH OYyT
’ OKPY>KHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTa
6.11 JIBuKeHHsI TUIOCKOCTM W BHYTPEHHHE CcuUMMeTpud Quryp (dIeMeHTapHbIC

npencranienus). [lapamnensusiii nepenoc. [ToBopot



IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHAMU: MHOXECTBO, IOJIMHOMXECTBO, OIEpaluu
HaJl MHO)KECTBAMMU; YMEHUE OIEPUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TPEACTaBICHHE MHOXKECTB [UIsl OINKCAaHUS PeabHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHOMa, TCOPEMa,
J0Ka3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAWTL IIPUMCPBI KW KOHTPIPUMCPLI, CTPOUTH
BbICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMenue OIICpHUPOBATL IIOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHO€ YMCIIO, JE€IMMOCTh HATYPAJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApOoOb U JecsITHYHAs IpOOb,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCilaMHu, CpaBHUBATbL W YIOPAAOYMBATHL 4YHCJIA, NPCACTABIATH 4YHCJIA Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTb NOHATHSMM: CTENEHb C LEIBIM I0KAa3aTENIEM,
apudMeTHUeCKUil KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpandeckas 1poos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHu OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacu€rhl Mo ¢opmyiam, mnpeoOpa3zoBaHUs
HENbIX, JPOOHO-PAllMOHATBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3’I0KEeHUE MHOTOWICHA HA MHOXKUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMBI U pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO, YpPAaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE pemaTh JWHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHANIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHUH, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIE IpHU
pEelIeHUH 3aJay U3 JIPYruxX MNpeIMETOB U MPAKTHUUECKUX 3a7ad; YMEHHE
UCIIOJIb30BaTh KOOPJAUHATHYIO MPAMYIO U KOOPAWHATHYIO TUIOCKOCThH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIHUH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,




yObIBaHMS, HauOOJbIIee W HaWMEHbIee 3HA4YCHHUS (YHKIUU; yMCHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasl POMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPOMOPIHUOHATBHOCTD,
napaboJia, runep0oa; yMeHHue CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy IS ONPENEICHUST CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, IS
pelieHus 3aJad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOpMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudmMeTndeckas
U TEeOMEeTpUYecKass MPOrpecCMd; yMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeabHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElICHUU
3a/a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemaTh 331a4M Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10JIU U
4acTH, JABWKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT,
HAJIOTH, 3aJauyd M3 00JacTu YHPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBJIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATHUSAMH: (HUTYpa, TOYKA, OTPE30K, IpsMas, Jyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYroJIbHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajieiorpaMM, poMO, MPSMOYTOIBHUK, KBAIPaT, TPANCIHsT; OKPY>KHOCTB,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4d, B TOM YHUCII€ U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
TreOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (GUIYyp U
¢baxToB

10

11

YMeHue omnepupoBaTh HOHSTHUSIMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYroJIbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yrojl
MEXy MPSIMBIMH, NEPIEHANKYIISIP, HAKJIIOHHAS, IPOEKIHs, o1o0ue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaThb PaBEHCTBO, CHUMMETpPHIO U mojxobue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX B OKPYKAIOLIEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) IHNOHATUAMM: OJIHUHA, paCCTOSIHI/Ie, YFOJ'I (BG.]'II/ILH/IHa
yrila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHSATh
dbopMyITBI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, JTMHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, oObeMa MpsSMOYroJbHOIO Mapajliesienunesa; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyibHUKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAeH

12

Ymenune  u3zo0paxkaTb  IJIOCKMe  GUIypl W HX  KOMOMHANuW,
IPOCTPAHCTBEHHBIE (QUTYphl OT pPYKH, C TIOMOINBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB 110 TCKCTOBOMY HJIM CUMBOJIbBHOMY
OIMHMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPHI U KOOPJAMHATHI VISl TIPEACTABJICHUS JAHHBIX M PEIICHHS 3a/iay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenune OIICPpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIMIIBI, cpeiHee apudmMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHbIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  HaboOpa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JUarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
pealbHBIX TPOIIECCOB W SIBJICHHWW; YMEHHE pAacIlO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIy4yallHBINA
OKCIIEPUMEHT),  3JEMEHTapHOE  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; yMEHUE
HaXOJUThb  BEPOSATHOCTHM  CIy4alHbIX  COOBITMM B OmBITaxX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M € HCHOJIb30BAaHUEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXKAaloOIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSATHUEM
HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl pelleHMsl 3a7auH,
IIPUBOAUTH NPUMEPBl MATEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJNE U
JKU3HHM, DPACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONUCHIBaTh OTJEIbHBIE BBIJAIOIIMECS PE3YJIBTATHI, INOJYYEHHBIE B XOJI€
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MAaTEMATHUYECKHUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nenble uncia. [Ipu3Haku AeIMMOCTH HEbIX YHCEel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTHl, OECKOHEUYHBIE MEPHOAUYECKHE
npobu
1.3 PanmonansHele uncna. ApupMeTnueckue onepanuy ¢ paloHaJIbHbIMU YUCIAMHU
1.4 JeiicTBuTenpHbIC Yncia. ApUPMETHIESCKHE OTIEPALNHU C NEHCTBUTEILHBIMU YNCIaAMHU
L5 [TpubnnxKEHHBIE BEIYUCICHUS, IPABUIa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
' BBIYHCIICHUI
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
’9 Crenens ¢ nensiM nokasaresneM. CTeleHb ¢ pallMOHAIBHBIM MOKa3aTeseM. CBoiCTBa
' CTEIEeHH
2.3 MHorouseHsl
24 Anrebpanueckas 1pooOb
)5 ApudmeTnueckuii KOpeHb HaTypalbHOW creneHu. JlelcTBusa ¢ apudMeTndecKuMu
' KOPHSIMHM HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUI
39 Hensle u napoOHO-panMoHanmbHble HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
33 Pemenue TekcTOBBIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
4.2 Apudmernueckast 1 reoMeTpuyeckas nmporpeccuu. opmyia ciI0XKHBIX TPOIIEHTOB
5 OyHKIMH
OyHKIMA, crnocoOb! 3aganus GyHkuuu. I'papuk ¢pyHkiuu. O6macTe onpeaeneHus u
51 MHOKeCTBO 3HadeHui QyHkuuu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHUHHMYMBI (YHKIHU.
Haubounbiiee u HanMeHblee 3HaUeHUE (QYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U IIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOpAMHATHI Ha MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyrosbHuUK




7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenune reoMeTpuyecKux BEITUYUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTB U CTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. ['eomeTpus: 7-9-e kitacchl: 6a30BbIil YpOBEHb: yueOHUK, 7-9
knaccel/ Atanacsia JI.C., Byry3oB B.®., Kanomues C.b. u npyrue,
Ax1monepHoe obuiectBo «M3marensctBo «lIpocBemienue»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Marematuka. ['eometpusi: 7—9-e kitaccol : 0a30BbIi YPOBEHb : METOANYECKOE
nocodue K nmpeaAMeTHOM TuHun yuyeOHukoB no reometpun JI. C. AtanacsHa, B.
@. byry3osa, C. b., Kanomuesau ap. —Mocksa : [IpocBemenne,2022. —48c.
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmmoteka [IOK
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