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INOACHUTEJIBHASA 3ATINCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX Pa3AesiOB LIKOJbHOM MAaTE€MaTHUKH, UMEIOIIHNI CBOEH
[EeNbI0 00ECIeYnTh W3YYCHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOIICHWA W B3aUMHOE
pacroyioXXeHue, OINUPAETCS Ha JIOTMYECKYIO, J0Ka3aTelbHYIO JIMHUIO. L[eHHOCTh u3ydeHHs
T€OMETPUH Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs 3aKII0YACTCS B TOM, YTO O0YUaAIOIIUNACS
YUUTCA TPOBOJAUTH JOKa3aTeIbHBIE PACCYKIEHHUS, CTPOUTH JIOTMYECKHE YMO3aKIIOUEHUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJHUTH
pacCy)ACHHs «OT MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpPATHBIE
yrBepxkaeHus. Ocoboe 3HaueHHe JoKa3aTellbHas JIMHUA MUMEeT i YIUIyOJEHHOrO H3y4YeHUS
MaTeMaTHUKH.

Lenpto wu3yueHUS TEOMETPHUM SBISETCS HUCIONIb30BaHWE €€ KaKk MHCTPYMEHTa MpH
pEelIeHHH KaK MaTeMAaTHYeCKHUX, TaK M MPAKTUYECKUX 3ajad, BCTPEUAIOIIMXCS B peallbHOM
*u3HU. OOyyarouuiicss JOHKeH HaYyYUThCsl OMpEAeNsiTh TeOMETPUUECKY0 (UTYpY, OMUCHIBATH
CIIOBaMU 4epTEX WIM PUCYHOK, HANTH IUIOMIAAh 3€MEJIbHOIO YydYacTKa, pPacCUUTHIBAThH
HEOOXOUMYI0 JUIMHY ONTOBOJOKOHHOTO Kabenst wian TpeOyemble pa3Mepbl rapaxka s
aBTOMOOWISA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTEIbHAS JTUHHS B W3YYCHHH TC€OMETPHH.
[Ipu pemieHun 3agad  MOPAKTHUECKOTO  XapakTepa OOydYalolIMHCs  YYUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEeAlbHbIX JKU3HEHHBIX CHUTYyalllil, MpPOBOJIUTH BBIYMCICHUS U
OIICHUBAThH aJICKBATHOCTh MOJIYYCHHOTO pe3ybTara.

Oco0eHHOCTh Y4eOHOTO Kypca YrTyOJIEHHOTO M3YYCHHSI T€OMETPUU COCTOUT B TOM, YTO
oOyJaromiuecs: He MPOCTO 3HAKOMSTCS ¢ ONpeAeTEHHBIMU MOHITHIME, & YBEPEHHO OBIIJICBAIOT
umu. CyliecTByloniye TeMbl IporpaMMbl 0a30BOr0 Kypca TNeOMETpUU H3ydaroTcsi Ha Oosee
rIyOOKOM ypOBHE, a oOOydwaromuyecs NIPHOOPETalOT YMEHHs, MOMOTAIoIMe WM YBEPEHHO
MPUMEHSTh CBOHM 3HAHUS HE TOJIHKO B MaTEMAaTHKE, HO U B CMEXHBIX MPEIMETaX, MPExkIe BCETO
¢uszuke u WHPOpPMATHKE, a TaKXKe IOJb30BATHCSA IMOJYYCHHBIMH 3HAHUSMU TPHU PEIICHUN
MPAKTUYECKHX 3a7ay.

CormacHo ydeOHOMY TUIaHy B 7-9 Kiaccax HW3ydaercsl yrIIyOJI€HHBIA Y4YEOHBIM Kypc
«"eomeTpus», KOTOPBIA BKIIOYACT CJIEAYIONINE OCHOBHBIE paslenbl coiepxaHus: «Hagama
reomerpun», «TpeyroapHukm», «OKpyXHOCTB»,  «UeTblpéxyrompHuku», «llogobuey,
«DneMeHTsl TpuroHoMmerpum», «llnomamnn», a Takke «Meton KoopauHat», «BeKTopbD,
«IIpeoOpazoBaHus MIOCKOCTHY.

Ha uzyuenue yue6HOro kypca «I'eomerpusi» orBoaurcs 306 yacos: B 7 kiacce — 102 gaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B
HEJIEIIO).

COJEPKXAHUE OBYYEHUA

7 KIIACC

Hauajna reomerpuu

Hcropuss BO3HMKHOBEHMsI M pa3BUTHUA TeomeTpuu. HadanbHble NOHSATHS T€OMETPUMU.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKcHoMe, TeopeMe, 10Ka3aTeNIbCTBE, ONPEICICHUN.

B3anmHoe pacnosioxkeHue To4Yek Ha mpsaMoil. M3MepeHue IIMHBI OTpe3Ka, PacCTOSHHUE
MEXAY TOUKaMHU.

[Tonymmockocts n yroa. Bunel yrios. M3MepeHue BelnuuH yriloB. BepTukaibHble H
cMexHble yriubl. llapamiensHple M NepneHIUKYISIpHbIE Hpsimble. PaccTosHue OT TOYKM 10
npsiMoi. buccekrpuca yria.

Jlomanas. Buasl gomanbix. JlimHa < snomaHoil.  MuoroyrosnbHuku. Ilepumerp
MHOTOoyrojpHuKa. [IoHATHE O BBIMYKIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHBIE IpeICTaBICHUS O PABEHCTBE (DUTYP, UX PACTIONOKEHUH, CAMMETPUH.



[Ipocreitmme nocrpoenust. THCTpyMEHTHI I U3MEPEHUM U IIOCTPOCHUM.

TpeyrojibHuKu

Bunsl TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE, TYHOYTOJIBHBIE,
paBHOOeIpeHHbIE, paBHOCTOPOHHUE. Mennana, OMCCeKTpHca U BHICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronpHukoB. IIepBbIi M BTOPOM NPHU3HAKM PABEHCTBA TPEYTrOJIbHUKOB.
PaBHOOepeHHbIE TPEYTrOJBHUKM U UX cBoMcTBa. [Ipu3Hak paBHOOEAPEHHOTO TPEYTOJbHUKA.
TpeTuii npu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHoLIEHNs MEXy CTOPOHAMU M yIJlaMHu TpeyrojbHUKa. HepaBeHCTBO TpeyrosibHHKA.
HepaBeHcTBO 0 MiIMHE TOMaHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKpY>KAIOIIEM MUDE.

IMapanueasHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, MCTOPUUYECKHE CBEIEHUS O IocTynare EBknmaa m o poau
Jlo6aueBCcKOro B OTKPBHITUM HEEBKIUIOBOW reomeTpun. CBOMCTBA M MPHU3HAKH MapaUICIbHBIX
npsaMbeix. CymMma yrjioB TpeyrojibHHKa. BHemHue yrnbl TpeyrosnbHuka. CymMma BHYTPEHHHX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEILIHUX YIJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA.

IIpsiMoyroJibHBIE TPEYTr0J1bHUKH

[Ipu3Haku paBeHCTBAa MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [lepneHauKkynsp W HaKJIOHHAas.
CBONCTBO MeIMaHbl NPSIMOYIOJBHOIO  TPEYrOJIbHMKA, MPOBEIEHHOM K THUIOTEHY3E.
[IpsimoyrobHBIN TPEYTOJIBHUK C YoM B 30°.

Okpy:KHOCTH

[loHATHA OKPYKHOCTM M Kpyra. OJEMEHThl OKPYKHOCTH MW Kpyra: LEHTp, paauyc,
JIMaMETp, XOp/la, UX CBOMCTBA. B3anMHOE pacmoiokKeHne OKPYKHOCTU U mipsimoid. KacarenbHas
U ceKylas K OKpyxHocTu. OKpyXHOCTb, BIMcaHHas B yrois. llpocreiimme mnoctpoeHus c
MOMOUIBIO IUPKYJIS U JIUHEHKH.

I'eomeTprueckue Mmecta To4eK

[lonsiTEe O TeoMeTpUYecKOM MecTe ToueK. [IpuMepsl reoMeTpud4ecKMX MECT TOYEK Ha
IUIOCKOCTH. buccekTpuca yria U cepeIMHHBIM NEPIEHIUKYISP K OTPE3KY KaK F€OMETpUUYECKUE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYTrOJbHHUKA, €€ LEHTp. MeTox reoMETpUYECKUX MECT
TOYEK IIPHU PELICHUN F'€OMETPUYECKUX 3a]1a4.

IHocTpoennsi ¢ NOMONIbIO HMPKYJIA U JIUHEHKH

Uctopuueckue cpenenus. OOOCHOBaHMS NPOCTEHIIMX IMOCTPOCHUH, 3Tambl 3aJaud Ha
IIOCTPOEHUs, PELICHHE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIMHEUKON.

8 KUIACC

YeTbIpéxyroabHUKHA

[MapannenorpaMM, €ro mpu3HaKKM M CBOMCTBa. I[IpsAMOyrombHHK, pomO, KBajpaT, HX
npu3Haku U cBoiictBa. Tpameuus. PaBHoOenpeHHas Tpanenus, €€ CBOWCTBA M INPHU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeaHsis JIMHUSA TPaleuu.

Cpenssiss nMHMS TpeyroJibHHKA. MeTon yIBOCHMS MEAMaHbl TpPEeyroiabHHKa. Teopema o
NIEPECEYEHUH MEIMAH TPEYroJIbHUKA.

Teopema @aneca, TeopemMa 0 NPONOPLUUOHANBHBIX OTpe3kax. Teopema BapunboHa i
IIPOU3BOJIBHOTO YETHIPEXYTOJILHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPHIL.

IHoxooue

[Momobue TpeyroabHUKOB, Kodhdumment nogobus. [IpusHaku mogodust TPeyroJbHUKOB.
[TpumeHeHne nog00Ms IPU PELIEHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajad.

IInomann



[Monstne o mmomanu. CBoiicTBa TuIomaneii reomerpudeckux ¢uryp. Illpocreiinme
GopMynbl Ul IUIOINAAM TPEYrojbHMKA, Mapajieinorpamma, pomba u Tpanenuu. Ilmomann
no00HbIX puryp. OTHOIIEHUE NMIOUIAIeH TPEYTOJIbHUKOB.

Teopema Ilngaropa

Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa mpu pemieHUH MPaKTHYECKUX
3aj1ad.

DJIeMEeHTBI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TAaHI'€HC U KOTAHI€HC OCTPOro yIJjia MpsIMOYI'OJbHOTO TPEYroJIbHHKA.
Tpuronomerpuueckue ¢ynkuuun yrioB B 30° 45° u 60°. IlpomopuuoHadbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIBHUKE.

YT1JIbI M 4eTBIPEXYT0JIbHUKH, CBA3AHHbIE C OKPY/KHOCTBIO

BrnucanHble ¥ LEHTpaJbHBIE YIUIBI, YIOJI MEXKIY KacaTeIbHOW W XOPAOH. YTIIBI MEXAY
XOpAaMM M CEKyIIMMHU. BrnucaHHble ¥ ONMCAHHBIE OKPYXXHOCTHM TpEyrojbHUKAa U
YeTBIPEXYTrONbHUKY. (CBOMCTBA M TPU3HAKM BIMCAHHOIO YETBIPEXYTOJIBHMKA. B3aummHoe
pacrmoioxxeHue IByX OKpyxkHocte. Kacanme oxpyxknHocrei. OOmme KacaTelbHbIE K ABYM
OKPYKHOCTSIM.

9 KIIACC

Pemenune TpeyroibHUKOB

Cunyc, xocunyc, taHreHc yrioB oT 0° go 180°. OCHOBHOE TpPUIOHOMETPUYECKOE
ToxkaecTBO. PopMyIsl puBencHMs. Penienue TpeyroiabHUKOB. TeopeMa KOCHHYCOB U TeopeMa
CHUHYCOB. PellleHne nmpakTHMYecKHUX 3a7ad C MCIOJIb30BAaHHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI
cHUHYcOB. Penienue 3aa4 reoMeTpUYE€CKON ONTUKH.

Tpuronomerpuueckue Gopmysasl Il IUIOMIAIM TPEYTOJIbHUKA, Mapalljieiorpamma, pomoa,
tpaneuuu. @opmyna ['epona. @opmMyria mIonaay BeITYKIOIO YETBIPEXYTOJIBHUKA.

ITono0ue TpeyronbHUKOB

Xopasl ¥ OI0OOHBIE TPEYTOJIBHUKM B OKPY>KHOCTU. TeopeMa 0 MPOU3BEIEHUU OTPE3KOB
XOpA, TEOpEeMbl O MPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBaJpare KacaTelbHOM.
IIpuMeHeHne npu peleHur reomerpudeckux 3anad. Teopemsl UeBsl u Menenas. Ilonsatue o
TOMOTETHH.

MeToa KOOpAUHAT

VYpaBHEeHHE TIPSAMON Ha IIOCKOCTH. YTJIOBOM KOA(DPUIIMEHT W CBOOOJHBIA HIIEH, HX
reoMeTpuueckuii cMpica. [lapannenbHOCTh M MEPNEeHAMKYIISIPHOCTh MPSAMBIX (Yepe3 yriIoBOM
KO3 PULIHEHT).

VYpaBHeHue okpyxkHocTH. HaxoxaeHue mnepecedeHuld OKpPYKHOCTEH U TPSAMBIX B
KoopauHatax. @opmysia pacCTOSIHUASI OT TOYKM 10 npsiMou. Ilnomanes mapanienorpamMma B
KOOpJMHATax, MOHATHE 00 OpUEHTHPOBaHHOW IUomianu. [IpuMeHeHne MeToAa KOOpAWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4aX.

BekTopbl

Bekropsl Ha miiockoctu. ClloKEHUE W BIYMTAHWE BEKTOPOB — MPABHIIA TPEYrOJbHUKA U
napajuleJiorpaMMa. YMHOKE€HUE BekTopa Ha uucio. KoopaunHatel BekTopa. ClloKeHHE U
BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HAa YHMCIIO B KOOpAMHATaX. [IpuMeHeHue BEKTOPOB B
bu3uKe, EHTp Macc.

[Tonsitue o OGasuce (Ha TIOCKOCTH). PasnmoskeHuss BekTOpoB mo Oazucy. CkaispHoe
IIPOU3BENIEHNE BEKTOPOB, TEOMETPUUYECKUN CMBICI M BBIPAKEHUE B JACKAPTOBBIX KOOPAMHATAX.
JuctpuOyTUBHOCTH CKAaNSIPHOTO Mpou3BeAeHUs. CKalsIpHOE MPOU3BENCHUE M MPOCLUPOBAHUE.
[IpuMeHeHne CKaIsIpHOTO MPOU3BEACHUS BEKTOPOB JUIsl HAXOXKICHMS JUIMH U yrioB. Pemienne
T€OMETPHUUYECKHX 3a/1a4 C TOMOIIBIO CKAJISIPHOTO MMPOU3BEICHHUS.

JJIMHA OKPYKHOCTH U INIOIA/Ab KpPyra



[IpaBunbHbIe MHOTOYTOJILHUKH. [[nHa oKpykHOCTH. ['pasycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH OYr OKpyXHoctei. Ilnomans kpyra, cekropa, cermeHra. Mcropuueckue
CBeZIeHHs 00 U3MEPEHNH JJIMHBI OKPY>KHOCTHU U TUIOIIAIN KpyTa.

JABuKeHHs MJIOCKOCTH

Hentpanbhas cummerpus. lLlenTpanbHO-cuMmMeTpuunbie (urypsl. IloBopor. OceBas
cuMmmeTpuss. Urypsl, CAMMETPUYHBIE OTHOCUTEILHO HEKOTOpOU ocu. [TapaniensHbIi epeHoc.

[TonsiTue ABMXEHUS W ero cBoicTBa. PaBeHcTBo (uryp. IlposiBieHUs cUMMETpUH B
IpUpPOZE, JKUBOIMCH, CKYJBNType, apxurekrype. Kommosuumy aBwkeHui (mpocteilmune
npumepsl). [IpuMeHeHne B reomeTpudecKux 3a1adax.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUSI MPOTpaMMBbI MO MaTEeMaTUKE XapaKTEpU3YIOTCS B
YacTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKECHHMSIM POCCHMCKMX MAaTeMaTUKOB M POCCUUCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTHX HAyKaX W MPUKIIATHBIX
chepax;

2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaXAAaHCKOTO oOmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXJIEHUIO ITHUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) TPyA0BOT0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTHE B PEUICHUM NPAKTUYECKHX 3a/lad MaTeMaTH4eCKOU
HAIPaBJIEHHOCTH, OCO3HAHMUEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
JKU3HU JJIs YCTICITHON MPOECCHOHATBHON JAEITETbHOCTH U PA3BUTHEM HEOOXOIAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY M 3CTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUA, PacCyXIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOIO NMO3HAHUSA:

OpUEHTAIel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYECKOM HayKH Kak cgepbl YelOBEUECKOW MEesTeIbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALUN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJbTypOH Kak CpEICTBOM IIO3HAHUS MHpPA, OBJIAJEHUEM HAaBBIKAMHU MCCIEI0BATEIbCKON
JeSATEIbHOCTH;

6) ¢usMyeckoro BoOCHUTAHHUS, (OPMHPOBAHHA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATHN U



OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
NpU3HAHNEM CBOETO ITPaBa Ha OMIMOKY M TaKOTO JKe IpaBa APYroro 4eJI0BeKa;

7) IKOJIOrM4eCKOro BOCIMTAHUSA:

OpHEHTallMe Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajgad B o0JacTu
COXPAaHHOCTH OKpY’Kalolled cpeabl, IUIAHUPOBAHHUS IOCTYNKOB M OIIEHKH HMX BO3MOXHBIX
TIOCJICACTBUM JJIS1 OKPY’KAaIOIIEH Cpebl, OCO3HAaHMEM TIJI00ANTBbHOTO XapakTepa KOJOTHYECKHX
npo0JIeM U IyTel UX peIeHHS;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON U NPUPOIHOI cpelbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSTEIbHOCTh, B TOM YHCIIC YMEHUE YUUTHCA y APYTHX
JIOJIeH, TpUOOpPETaTh B COBMECTHOM JESTENbHOCTH HOBBIC 3HAHHS, HABBIKM W KOMIICTCHIIMH U3
OTIbITA APYTHX;

HEOOXOIMMOCTBIO B (DOPMHUPOBAHMHM HOBBIX 3HAHHWH, (OpPMyIUpOBaTH HJIIEH, TOHSATHA,
TUITOTE3bl 00 00BEKTaxX M SBICHHUSAX, B TOM YHCIIE PaHEEe HEM3BECTHBIX, OCO3HABATH NE(HUINTHI
COOCTBCHHBIX 3HAHUH U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMUN KOHTPMEP, KOPPEKTHPOBATH NPHUHUMAEMBIC DPELICHUS H
JeUCTBHA, GOPMYITHPOBATH U OLICHUBATh PUCKU M OCIEACTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEHHS MpOrpaMMbl MO MaTEeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromerocss OyayT cGOpMHpPOBaHBI MeTamnpeaMeTHbIe Pe3yJabTaThbl,
XapaKTepU3yIoUIecs]  OBJAJCHUEM  YHUBEPCAJbHBIMU  I103HABATEIbHBIMU  JEHCTBHUIMH,
YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMU ¥ YHHUBEPCATHHBIMU PETYISATUBHBIMU
JEUCTBUSMMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
Ba3zoBrble JJornuyeckue aeiicTBHA:

BBISIBJISITH U XapaKTePU30BaTh CYIIESCTBEHHBbIC MPU3HAKK MATEMaTUYECKUX OOBEKTOB,
MOHITHI, OTHONICHUHA MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMPEICICHUs  TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccU(UKAIMKM, OCHOBAHMS NS 0000IIeHus Hu
CpPaBHEHHUSI, KpUTEPUU MTPOBOAUMOI0 aHAIIN34;

BOCTIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHBIC, eMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKIEHUSX, TMpeuiaraTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MaTEMAaTHUYECKUX YTBEP)KIEHUHN (MIpsiMble U OT MPOTHBHOTO),
IPOBOAMTH  CAMOCTOATENIBHO JIOKa3aTeIbCTBA MaTeMaTHYecKuX (HaKkToOB, BBICTpauMBaTh
apryMeHTallMI0, TMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATh METOJ MaTeMaTHYeCKOU
WHAYKIHH, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3anaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubonee TMOAXOAAIIUH C YYETOM CaMOCTOSITENBHO BbIIECICHHBIX
KpUTEPUEB).
basoBble ucciienoBare/ibCKue 1eCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HaHUs, GOpMYINPOBAThH
BONPOCHI, GUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CaMOCTOSATEIbHO YCTaHABIUBATh UCKOMOE
U J1aHHOE, ((OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,



MPOBOAMTH MO CAMOCTOSITENILHO COCTABICHHOMY IUIaHY SKCIIEPUMEHT, MCCIEIOBaHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB MEXKITY
co0oii;

CaMOCTOSTENLHO (POPMYITUPOBATH 000OIIEHUSI M BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUsI, HWCCIICIOBaHMUS, OKCIEPUMEHTa, OIICHUBATh JOCTOBEPHOCTh IOJyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIIBUTaTh MPEIIIOI0KEHUS O
€ro pPa3BUTUH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh U M30BITOYHOCTh MHGOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH WU HWHTEPIPETUPOBATH WH(HOPMAIIUIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOUpaTh (opMy mpelcTaBieHHus MHGOPMAIMU U WJUIIOCTPUPOBATH peEllaeMble 3ajauu
CXEeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OIICHUBATh  HAAGKHOCTh WHGOpPMALMK TIO  KPUTEPUSM, MPEAIOKEHHBIM WM
c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITHLHO.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKICHHS B COOTBETCTBHM C YCJIOBUSMHU M LEISIMU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKD TOUYKY 3PEHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTaxX, JaBaTh TMOSCHEHUS IO XOAY pEUICHHs 3aJayd, KOMMEHTHUPOBATh TMOJYyYEHHBIN
pe3ynbTar;

B X0JI¢ OOCYXXKJEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI, MPOOJIEMBI,
perraeMoil 3ajauu, BBICKA3bIBaTh WJICH, HAIICTICHHBIC HAa MOUCK PEIICHUS, COMOCTABISATH CBOH
CYXKICHHS C CYXIIEHUSMHU JIPYTUX YYaCTHHKOB AHMANIOTa, OOHAPYKUBATh Pa3IUYHe M CXOJICTBO
MO3UIHI, B KOPPEKTHOU hopMe hOopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIIATh Pe3yJbTaThl PEUICHUS 3a/ladyd, HKCIEPUMEHTa, HCCIEIO0BaHUsA, MPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (opMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAlUd |
0COOEHHOCTEH ay TUTOPHH;

MOHMMATh M UCIOJIb30BaTh MPEUMYyLIECTBA KOMaHAHON U MHIMBUIYaJbHOW pabOThHI MpH
pelieHn Y4eOHbIX MaTeMaTU4YecKUX 3ajad, NMPUHUMATh LEJdb COBMECTHOM JesATEIbHOCTH,
TUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOW paboThI, paclpenesaTh BUABI PaboT, JOrOBapUBATHCS,
00Cy»X/1aTh MPOLIECC U Pe3yIIbTAT PabOThI, 0000IAaTh MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TPyNIoOBBIX (opmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbD» M HHBIE); BBIIOJHATH CBOIO 4YacThb pabOThl M KOOPIWHUPOBATH CBOM JAEWUCTBUSA C
JIPYTHEMH 4YJ€HAMH KOMAaHJbI, OIICHHBATh KAa4eCTBO pe3yJibTaTa M KadyeCTBO CBOETO BKIIaJga B
001l pe3ynbTar Mo KpUTepusiM, CHOPMYITUPOBAHHBIM YUYACTHHKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:

BBISBJISITH  MPOOJIEMBI  JUIsl  pElIeHUsT B OKU3HEHHBIX M Y4eOHBIX CHUTyalusXx,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATHUS PEICHUH (MHINBUAYATBHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTABJISITH IJIAH, alTOPUTM PEIICHUs 3a7a9u (M1 €ro 9acTh), BHIOMpPATh
crocod pemieHuss € Y4ETOM HMMEIOIIMUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HHQOPMAIIIH.

CaMOKOHTPO.Ib, IMOLMOHAIBHBII HHTENIEKT:

BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TpOIlecca M pe3yibTara pElICHUS
MaTeMaTH4YeCcKOH 3a7jaun, CAMOMOTHBAIIMH U PEQIIEKCHH;

peIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUH 33/7a4d, BHOCHUTH
KOPPEKTHUBBl B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, HANJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYTHOCTEH;



OLCHUBATL COOTBCTCTBHUC PC3yJibTaTa ACATCIBHOCTU IOCTaBJICHHOU neiim U yCJIOBUAM,
OOBSICHATH MPHYUHBI JOCTHKECHUS WIIM HEJAOCTHIKCHHUS [IEJTH, HAXOAUTh OIIUOKY, TaBaTh OICHKY
MpUOOPETEHHOMY OIIBITY;

BBIp@KaTh OSMOLMU TPU M3YYCHUU MAaTEMaTUYeCKHMX OOBEKTOB M (HaKTOB, J1aBaTh
SMOIMOHAJIBHYIO OLCHKY PCUICHUA 3a1a4U.

IHPEIMETHBIE PE3YJIbTATHBI
K koHiry o0yuenus B 7 kjacce 00ydaronuiics MOTyYUT CIEAYIONUE TPEIMETHBIE Pe3yIbTaThI:

PacriozHaBaTth W3ydeHHBIE TEOMETPUYECKUE (HUTYpBI, ONpEAeNsATh WX B3aUMHOE
pacmojio’keHue, u300paxarb TeoMeTpuyeckue (QUrypbl, BBIMOIHATh YEPTEKU IO YCIOBUIO
3amaun. M3MmepsATh nuHEHHBIE W YIVIOBBIE BEIMYMHBL. PemaTre 3aJaud HAa BBIYUCIICHUE [JIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenarb ONpUKUAKY U OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMUH TMPEIMETOB B peallbHOU
JKU3HU, pa3MepoB MPUPOIHBIX 00BEKTOB. PasnuuaTh pasmepbl 3TUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM.

[Tonp30BaThcsi TpHU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, WCIIOIb30BaTh MPU3HAKUA U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPU PELUICHUH 33/1a4.

[IpoBOINUTH TOTMYECKHUE PACCYKIECHHS C HCIOJIb30BAHMEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThecsi MpU3HAKAaMHU PABEHCTBA MPSMOYTOJbHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJUaHbl, TPOBEAEHHOW K THUIOTEHY3€ NPSIMOYTOJbHOIO TpPEYrojbHUKA, B PELICHUU
F€OMETPUUYECKHX 3a/1a4.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. Onpeaensarb NapajjieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYTOM IMPsIMOM.

Pemate 3amaun Ha KeT4aToi Oymare.

[IpoBOAUTHL BBIYHCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYCHHS YIJIOB B
FeOMETPUUYECKUX  3aJayaX C  HUCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYTrOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOWMCTB YIJIOB, OOpa30BAaHHBIX MPH TMEPECEUYCHUU IBYX MapauIeIbHBIX
NpPSIMBIX CEeKyIel. PemaTe nmpakTruyeckue 3aa4i Ha HaX0KJICHHUE YIJIOB.

Brnagets monstuem reomerpuueckoro mecta Touek (I'MT). Ompenensite OuCCEKTpHCY
yrjla W CEPEOUHHBIN NEepHeHAMKYJISp K OTPe3Ky KaKk TEeOMETPUYECKHE MeCTa TOuEK.
[Tons3oBatbest moHsiTUEM TeoMeTpuueckoro wmecra Touek (I'MT) mnpu gokazarenbcrBe
F€OMETPUUYECKUX YTBEPKACHUM U MPU PELLICHHUH 3a7a4.

@opMyIMpPOBATH ONPEICICHUS OKPYKHOCTH M KpyTa, XOpAbl M JTHAMETPAa OKPY>KHOCTH,
YBEPEHHO BJIAJETh WX CBONCTBaMU. YMETh JOKa3blBaTb M NPUMEHSATH 3THU CBOWCTBA MpPHU
pelieHuu 3aay.

Bragete MoHATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOIOUTh €&
neHTp. Jloka3biBaTh M HCIOJIb30BaTh (DAaKThI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIE IMEPIEHIUKYISAPbl K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOM TOUKE.

Brnanerp moHsSTHEM KacaTeIbHOM K OKpPYKHOCTH, TIOJIb30BaThCA TEOPEMOM O
NEePHEHAUKYISIPHOCT KacaTeIbHOM M pajauyca, MPOBEAEHHOTO K TOYKe KacaHus. JloKa3pIBaTh
PaBEHCTBO OTPE3KOB KacaTeJIbHBIX K OKPY’KHOCTH, IPOBEAEHHBIX U3 OJHOM TOYKHU, U MPUMEHSTh
3TO B PEUICHUU T'€OMETPUUYECKUX 3a]1ay.

Jloka3piBaTh W NPUMEHSTh MNPOCTEHIINE T€OMETPUUECKHE HEPABEHCTBA, MOHUMATh MX
MPAKTUYECKUI CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS ¢ TOMOILBIO IIUPKYJIS U IUHEHKH.

K koHIty 00yueHus B 8 kijiacce 00y4aronuiics MOTy4YHUT CIASAYIONINE MPEAMETHBIE PE3YIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BUJBI UYETHIPEXYTONBHUKOB, MX 3JEMEHTHI, TOJIb30BATHCA HX
CBOWMCTBAMHM TMpPHU PEIICHUU TEOMETPUUYECKUX 3ajad. Pa3nuyare NOpU3HAKM MW CBOMCTBa
napajuiesiorpaMma, pom6a M NpSIMOYTOJbHUKA, J0Ka3blBaTh MX U YBEPEHHO MPUMEHSATH MpU
pEIICHUN TEOMETPUUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOYKM TEPECEUCHHS MEAHMaH TPEyrojbHUKa (IEHTpa Macc) B
pelIeHNH 3a1ay.

Bnaners moHsTHEM CpenHEN JMHUM TPEYTOJbHUKA U Tpameluu, MPUMEHSITh UX CBOMCTBA
IpU pelICHHH TeoMeTpudeckux 3amad. lcmompzoBaTh Teopemy Danmeca u Teopemy o
MPOMOPIHUOHALHBIX OTPE3KAX, MPUMEHSThH UX IS PEIICHUS IPAKTHYECKUX 3a1a4.

Pacno3naBaTh LIEHTpalIbHO-CUMMETPHUUYHbIE (UTYPHl M HCIIOJIb30BaTh MX CBOWMCTBA MpHU
pelIeHNH 3a1ay.

Bnanets MOHSITUSIMU og00ust TPEYTrOJIbHUKOB, kod¢dunmenta rnomoous,
COOTBETCTBEHHBIX  JJIEMEHTOB TOJMOOHBIX TPEYroJbHUKOB. VIMETh TpelIcTaBICHHE O
npeoOpa3oBaHuKM TON00MS W O MOMO0OHBIX (urypax. Ilomp3oBaTbcss TpHU3HAKAMU TOA00US
TPEYroJbHUKOB MPHU PEIICHUH TeOMEeTpUYecKuX 3anad. Jloka3blBaTh M MPUMEHSTh OTHOIICHUS
OPOMOPIMOHAILHOCTH B MPSMOYTOJNBHBIX  TpeyroibHUKax. [IpumeHsTs momobue B
MPAKTUYECKHX 3a7auax.

BoiBonuTh W HKCIONB30BaTh MpocTediine (QopMyibl sl IUIOMIAAU TPEyroJIbHHKA,
napajuieiorpamMma, pomba W Tpamnenuu. BurauciaTe (pa3audyHBIME - CIIOCOO0AMH)  TIJIOMIAh
TPEyrojbHUKAa W TIUIOMAAM MHOTOYTONBHBIX (uryp (monw3ysick, TrA€ He0OXoIuMo,
KaJTbKYJISITOPOM). 3HATh OTHOIIEHUE TUTOMIA/Iel MOMOOHBIX GUTYP M MPUMEHSATH MPU PEIICHUN
3agad. [IpyMeHsITh nomy4eHHbIe YMEHUS B IPAKTHUECKUX 3a7auax.

[Tomp3oBatbest Teopemoit [ludaropa nas pemieHUss TeOMETPUUECKUX W TPAKTUUYECKUX
3anad. CTpOUTh MaTeMaTHYECKYyI0 MOJETh B MPAKTUYECKUX 3a/ladaX, CaMOCTOSITENLHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIIUE ITTUHBI.

Bnagers moHsiTHEM BOMCAaHHOTO M LEHTPAJIbHOIO YIJa, YIJla MEXIYy KacaTelbHOH U
XOpAOH, OMMCAHHOM W BIHCAHHOM OKPYKHOCTH TPEYroJIbHUKAa U YeThIPEXYroJIbHUKA,
MPUMEHSITh UX CBOWCTBA MIPH PEIICHUU 3a]1ad.

[IpuMeHSTh MONyYeHHBIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MATEMAaTUYECKUE MOMAEIH IS
3aJa4 peajbHON KU3HHU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIUMCICHHS C TPUMEHEHUEM MO00us
U TPUTOHOMETPHH (ITOJTB3YSICh, TJIe HEOOXOAUMO, KATBKYJISITOPOM).

K kon1y o0yuenus B 9 kjiacce 00ydaronuiics HOIYUHUT CICAYIOUINE TPEIMETHBIC PE3YIbTaThI:
3HaTh TpUrOHOMETpHUYecKre (YHKIUU OCTPHIX YTJIOB, YMETh HAaXOIUTh C UX MOMOIIBIO
pa3IUYHBIE  AJIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYroJbHUKA  («pelIeHHEe  MPSIMOYTOJIbHBIX
TPEYTOJIBHUKOBY). HaXxoauTh (C MOMOIIBI0 KANBKYJISATOpPA) JJIUHBI U YTIBI 7S HETAOIUYHBIX
3HAYEHUM.

[Tonb30BaTbes hopMyliaMy PUBEIEHUS K OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUTSL HAXOXKJAEHUS! COOTHOIIEHUI MEXy TPUTOHOMETPUUECKUMH BETUYHMHAMM.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHATHh HUX JJIs HAXOXKICHUS
Pa3MUYHBIX  JJIEMEHTOB TPEYrOJNbHUKA («PEIICHHE TPEYTrOJbHUKOB»), TMPH  PEIICHUU
reoMeTpUUYecKuX 3a1ad. [IpuMeHsTh MoayyYeHHbIe 3HAHUS MPU PEIICHUN TPAKTUUECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 33Ja4ax Ha HAXOXKJICHHE IUIOLIAAH, BBIBOJAWTH U BIAJETh
TPUTOHOMETPUUYECKUMU (popMyJaMH JJis IJIOAAN TPEyroJibHHKa, Mapaijenorpamma, pomoa,
Tpamenuu, BHIBOAWTH M MpUMEHATH Gopmyny ['eponHa u Gopmyny ans Miomaad BBITYKIOTO
YETBIPEXYTOJILHUKA.

HMmeTp npeacTaBiaeHue O TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLHSX.

Ucnonp3oBarh Teopemsbl UeBbl 1 MeHenast mpu pelieHuu 3aaad.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YTIIaX, yIriaX MEXKIY XOpJaaMu (CEKYIIMMH) U yTie
MEXIy KacaTeJIbHOW M XOPIOH MPHU PEIIeHUH TeOMETPUUECKUX 3a1a4. /J[oka3piBaTh U MPUMEHSTh



TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpA, O NPOM3BEIECHUU OTPE3KOB CEKYIIUX, O KBajapare
KaCaTeIbHOU.

Brnaners noHsATHEM KOOPAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHMEM NpPAMOH Ha
IUIOCKOCTH. BriasieTs MOHATHAMH yIIIOBOTO KOA(PQHUIMEHTa U CBOOOTHOIO YJIeHA, IOHUMATh UX
TE€OMETPUYECKUH CMBICT U CBSI3b YIJIOBOIO KOX(QHUIMEHTa C BO3pACTAaHHMEM M YOBIBAaHHEM
TUHEHHOW (GyHKIMH. YMETh pemiaTh METOJOM KOOPAWHAT —3a/add, CBs3aHHBIE C
[apajyIeIbHOCTBIO U MEPHEHIUKYIISIPHOCTBIO MPSIMBIX, MEPECEUCHUEM NPSAMBIX, HAaX0XKJIECHHEM
TOYEK I1EPECEUCHUSI.

BrIBOIUTh M BIIQAETh ypaBHEHHEM OKpPY)KHOCTH. Mcmonb30BaTh METOA KOOPAMHAT IS
HaXO0KJECHUS NIepeceueHil OKpyKHOCTEH U NpsAMbIX. BianeTs popmynaMu pacCTOSHUS OT TOUKH
710 TIPSAIMOH, IUIOIIAM NapajljieorpaMmMa B KOOpJUHATaX, UMETh MOHATHE 00 OPUEHTHPOBAHHOU
wiomaau. [lonp30BaTbcss METOJIOM KOOPJMHAT HA IUIOCKOCTH, MPUMEHSATH €ro MPHU pelieHUH
TEeOMETPUYECKUX M NPAKTUYECKUX 3agad. [IpuMeHsATh MeTOoJ KOOpIMHAT B MPAKTUKO-
OPUEHTHPOBAHHBIX FTEOMETPHUECKUX 3ajauax.

Brnaners nmoHsATHEM BekTOpa. YMETh CKJIaAbIBaThb M BBIUUTATh BEKTOPHI, YMHOXKaTh Ha
YHCIIO, BJIAJACTh MpaBWJIAMH TPEYroJIbHUKAa W TapajjenorpaMma. Bianers mnpakTHuecKUMH
UHTEPIpPETalMsIMU BEKTOPOB. YBEPEHHO II0JIb30BaThCsl KOOpAMHATaMU BeKTopa. Biagers
CJIO’)KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA Ha YUCIIO B KOOPAMHATAX.

Nmetp mpeacraBnenne o Oa3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOpPHI MO Oaswucy.
PacknanpiBaTh BEKTOPBl CHJI € TIOMOLIBIO MPOCHHMPOBAHUS M  TPUTOHOMETPHUECKUX
cooTHoIeHuH. [IpuMeHATh MoTyueHHbIe 3HaHUS B IPOCTEHINNX (PU3NYECKHX 3a/1a4ax.

Brnaners noHATHEM CKAJISPHOTO MPOU3BEICHHS BEKTOPOB, IOHUMATh €r0 FeOMETPUUECKUI
CMBICI M YBEPEHHO IIOJb30BaThCi €ro BBIPAXKEHHEM B JEKAPTOBBIX KOOpPAMHATaX. 3HATh
TUCTPUOYTUBHOCTD CKAJISIPHOTO MPOM3BEACHUS U €ro CBs3b C NpoenupoBaHueM. [IpuMeHSTH
CKaJIIPHOE TPOM3BEACHUE BEKTOPOB Uil HAXOXKICHHS JUIMH W YTIJOB. Pemars reoMmeTpuieckue
3aJjaud C MOMOILBI0 CKAJIPHOTO mpou3BeAeHus. lcmonb3oBaTh CKaIspHOE INPOU3BENECHHE
BEKTOPOB B ajreOpandeckux U GU3NIECKUX 3a7avax.

Brnazners MOHATHAMU MPaBHIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JyTH
OKpPY>KHOCTU M PaJUaHHON Mepbl yria, BBIYUCIATH IUIOLIAb Kpyra U ero dacteil. Ilonumars
cMbICi uucna m. [IpuMeHsATh MoJydyeHHblE YMEHUS MPU PEIICHUH MPAKTUYECKUX 3a1ad. 3HATh
UCTOPHUYECKHE CBEICHUS 00 U3MEPEHUH AJTUHBI OKPYKHOCTH U TUIOIIAAN KpyTa.

Wmets mpencraBieHne o mpeoOpa3oBaHUM IJIOCKOCTH, O ABIMKEHHMsX. Haxomuts ocw,
HEHTPHl CUMMETpUU (Uryp, IEHTPH IOBOPOTA, HAXOAUTh KOMIIO3UIIMU TMPOCTEHIINX
npeoOpa3oBaHuil. [I[pUMeHATh IBUKEHUS IUNIOCKOCTH ITPH PELLICHUH T€OMETPUUECKUX 3ajad.

[TpuMeHATh NOTyYEHHBbIE 3HAHUSA HA MPAKTHUKE — CTPOUTh MaTeMaTU4YeCKHe MOAETH IS
3aja4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM MTOA00US
U TPUTOHOMETPHUECKUX (DYHKIHH (TIONIB3YSACH, I71€ HEOOXOIUMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBO 4acoB

Bcero KonTtpoabHsbie
padoThl

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudposrie)
oOpa3oBaTe/ibHbIEC

pecypcebl

Hauana reomerpuu. [Ipocrenmme
reoMeTpHUEcKUe (PUrypsl U UX CBOICTBA.
N3mepeHne reoMeTpuueCKuX BEIMYHUH

28 1

TpeyroabHUKH

19 1

[TapannensHocTh. CymMMa yIiioB
MHOT'OYr'OJIbHUKA

15 1

[IpsiMmoyTObHBIE TPEYTOIBHUKHU

7

FGOMeTpI/I‘-IGCKI/Ie HCPAaBCHCTBA

5 1

OkpyxHOCTb. ['eoMeTpuuecKkre MecTa
Touek. [TocTpoeHust ¢ MOMOILBIO ITUPKYJIS
Y JIMHEWKHU

18 1

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3allus 3HaHUI

10 1

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

102 6

8 KUIACC

Ne i/

HanmeHoBaHMe pa3je/ioB U TeM
NPOrpaMMslI

KoanuecTBO 4acoB

Bcero KonTposibHbIE
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbIE
(undposbie)
o0pa3oBaTtejibHbIE

pecypchl

YeThIpEXYroJIbHUKH

22

ITomoOue

16

ITnomanne

16

AWIN|[—

Teopema [Tudaropa u Havana
TPUTOHOMETPUHU

[UN VNN U U

18

VYTIbl ¥ 4eTHIPEXYTOILHUKH, CBSI3aHHBIE C
OKPYHOCTBIO

20 1

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAHUI

10 1

OBIIEE KOJJMYECTBO YACOB I1O ITPOTPAMME

102 6




9 KJIACC

Ne i/

HanmeHoBaHMe pa3jeioB U TeM
NPOrpaMMsl

KoanuecTBO 4acoB

Bcero

KonTposabHbie

padoTsbI

padoThI

IIpakTHyeckue

DJIEKTPOHHbIE
(undposbie)
o0pa3zoBaTe/ibHbIE

pecypcbl

Pelienne TpeyroapHUKOB

22

[Too0Oue TpeyroinbHUKOB

12

Meto1 KOOpAMHAT

10

BekTopsl

20

JnvHa OKPY»KHOCTH M ILIOLIAb Kpyra

16

[ENN VR [JURG U, U

JIBMIKEHUS TIIIOCKOCTH

10

NN [N [ W (N —

[ToBTOpeHnue, 060061ICHNE,
cUCcTeMaTH3alus 3HaHU!

12

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoandyecTBo yacosB

Bcero

KonTpoJibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH s

DJIeKTPOHHbBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcebl

Hcropusi BOBHUKHOBEHUS U Pa3BUTHS
TeOMETPHUH

Hauanbsublie nouatus reomerpun. Touka,
npsiMasi, OTpe30K, JIy4

Hauanbsublie nouatus reomerpun. Touka,
npsiMasi, OTpe30K, JIy4

[TonsiTHe 06 akcrome, Teopeme,
JTIOKa3aTeNIbCTBE, OMPEICIICHUH,
CBOWCTBE, TPU3HAKE

B3aumHoe pacronoxeHue To4eK Ha
npsMoil. M3MepeHne JUIMHBI OTpE3Ka,
pPacCTOSIHUAE MEXKly TOUKaMHU

B3anmnoe pacnosioxkeHue TOUeK Ha
npsMoid. MIamMepenue JJInHbl OTPE3Ka,
pAcCTOsTHUE MEXAY TOUKaMU




B3aumnoe pacnosioxkeHue ToUeK Ha
npsMoid. IamMepenue JJIMHbI OTPE3Ka,
pacCTOsTHUE MEXKAY TOUKaMU

[TonymnockocTs u yros. Buasl yrios.
W3mepenue BeIMYHH YIJIOB

[TonymnockocTs u yros. Buasl yrios.
W3mepenue BeIMYHH YIJIOB

10

[TonyminockocTs u yros. Buasl yrios.
M3mepenue BeIMYHH YIJIOB

11

BepTukanbHble 1 CMEXHBIE YIJIBL.
[TapannenbHble U NEPIEHIUKYIISIPHBIE
IpsiIMbIE

12

BepTukanbHble U CMEXHBIE YIJIBL.
[TapanienbHble U NEPIEHIUKYIISIPHBIE
IpsiIMbIE

13

BeprtukanbHble U CMEKHBIE YTIIBL.
[TapannenpHble U IEPICHIUKYISIPHBIE
npsiMble

14

BepTukanbHble U CMEXKHBIE YIJIBL.
[TapanienbHble ¥ NEPIEHIUKYIISIPHBIE
psiIMbIE

15

BeprtukanbHble U CMEKHBIE YTIIBL.
[TapannenpHble U IEPICHIUKYISIPHBIE
npsiMble

16

buccekTpuca yria

17

buccekrpuca yria

18

buccektpuca yria

19

Jlomanas. Buasl nomansix. [{nnna
JIOMaHOU

[ENay [N U (U

20

Jlomanas. Buasl nomansix. [{nnna
JIOMaHOU

21

Mmuoroyroasauku. [lepumetp
MHOTI'OYyT'OJIbHHKA. ITonsrue o BBITYKJIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

22

MHoroyronsHuku. Ilepumerp
MHOTrOyrojpHuKa. [IoHATHE O BBIMYKIIBIX
Y HEBBIIYKJIBIX MHOTOYTOJIbHUKAX

23

MuoroyroiasHuku. [lepumetp




MHOTI'OYyT'OJIbHHKA. ITonsaTue o BBITYKJIBIX
W HCBBIITYKJIBIX MHOI'OYT'OJIBHUKAX

24 Mmuoroyronsauku. [lepumerp
MHOTOyrojbHUKa. [loHATHE O BBIMYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

25 Muoroyronasauku. [lepumetp
MHOTOyToJbHUKA. [[OHATHE O BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26 HNHCTpyMEHTHI U1 U3MEPEHUN U
MTOCTPOEHUI

27 HNHCTpyMEHTHI U1 U3MEPEHUN U
MOCTPOEHUI

28 KoHnTtponbnas pabora mo teme "Hadana
reomerpud. IIpocreiimue
reoMeTpuueckre (GUrypsl U UX CBOMCTBA.
W3mepenue reomerpudeckux ¢puryp"

29 Menunana, OMCCeKTpHca M BBICOTA
TPEYroJIbHUKA

30 Menunana, OMCCeKTpHCa M BBICOTA
TPEYroJIbHUKA

31 PaBeHCTBO TpeyroJibHUKOB

32 IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYroJbHUKOB

33 IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYroJbHUKOB

34 IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYroJIbHUKOB

35 IlepBblii 1 BTOPOI MPU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

36 [lepBblii 1 BTOPOI MPU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

37 PaBHOOEIpEHHBIC TPEYTOJIBHUKA U UX
CBOMCTBA

38 PaBHOOEIpEHHBIC TPEYTOJIBHUKA U UX
CBOMCTBA

39 PaBHOOEIpEHHBIC TPEYTOJIBHUKA U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO




TPEYTOJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO 1
TPEYroJbHUKA

42 Tpetuii npu3HaKk paBEeHCTBA 1
TPEYroJIbHUKOB

43 Tpetuii npu3HaKk paBEeHCTBA 1
TPEYrOJIbHUKOB

44 Tpetuii npu3HaKk paBEeHCTBA 1
TPEYrOJIbHUKOB

45 Durypsl ¢ 0CEBON CUMMETPHUEH. 1
[TpuMepbl cUMMETPHUH B OKPY>KaIOLIEM
MUpe

46 @uUrypsl ¢ 0CEBO CUMMETpPHEH. 1
[Ipumepbl cMMMETPHUH B OKPYIKaIOLIEM
MHpe

47 KonTtponsHas pabora o Teme 1
"TpeyroabHUKH"

48 [TapanienbHOCTh NPSMBIX 1

49 CBolicTBa ¥ IPU3HAKK MapaJUIETbHBIX 1
PSMBIX

50 CBoliCcTBa ¥ IPU3HAKK MapaJUIETbHBIX 1
PSMBIX

51 CBoliCcTBa ¥ IPU3HAKK MapaJUIETbHBIX 1
PSMBIX

52 CBolicTBa U PU3HAKY MAPAIIIEIBbHBIX 1
PSMBIX

53 CBolicTBa U PU3HAKY MMAPAIIIEIIbHBIX 1
PSMBIX

54 CBolicTBa U NPU3HAKY MAPAIIIEIIbHBIX 1
PSMBIX

55 CyMMa yIJIOB TPEYToJIbHUKA 1

56 CymMa yTJIOB TPEYroJIbHUKa 1

57 Brennue yrisl TpeyrojbHUKa 1

58 Brennue yrisl TpeyrojbHUKa 1

59 CymMma BHYTPEHHUX YTJIOB 1
MHOTOYI'OJIbHUKA U CyMMa BHEIIHHUX
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHHUKA

60 CyMMa BHYTPEHHHX YIJIOB 1




MHOT'OYT'OJIbHMKAa U CyMMa BHCITHUX
YTJIOB BBIITYKJIOTO MHOI'OYT'OJIbHHUKA

61

CyMMa BHYTPEHHHX YTJIOB
MHOI'OYIOJIbHUKA U CYMMa BHEIHUX
YIJIOB BBITYKJIOTO MHOI'OYT'OJIbHUKA

62

KoHnTtponbHas pabota mo Teme
"ITapamnensHocTb. CyMMa yIiioB
MHOTOYTOJbHHKA"

63

[Ipu3Haku paBeHCTBA NPAMOYTOJIbHBIX
TPEYrOJIbHUKOB

64

[Ipu3Haku paBeHCTBA NPAMOYTOJIbHBIX
TPEYrOJIbHUKOB

65

[lepnieHauKYIsIp ¥ HAKJIOHHAS

66

CBolicTBO MeIMaHbl MPSIMOYTOJIBHOTIO
TPEYTOJIbHUKA, TPOBENEHHON K
TUIIOTEHY3€

67

CBOMCTBO MeMaHbI TPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IIPOBEAEHHON K
TUIIOTEHY3€

68

IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpagycoB

69

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpagycoB

70

CooTHOIIEHNS MEX1Yy CTOPOHAMU U
yTJIaMH TPEYTOJIbHUKA

71

CooTHOIIEHNS MEX1y CTOPOHAMU U
yTJIaMH TPEYTOJIbHUKA

72

HepaBeHcTBO TpeyroJjibHUKA.
HepaBeHCTBO 0 JIMHE TOMaHOU

73

HepaBeHcTBO MexX 1y NEpIECHANKYISIPOM
U HaKJOHHOI. PaccTossHME OT TOYKH 10
PSAMOM

74

KontponsHas pabora mo Temam
"IIpsiMmOyronbHBIE TPEYTOIBHUKA'",
"T'eomeTprueckue HepaBeHcTBa"

75

OKpYXHOCTbh, XOPJIbI i TUAMETPHI, UX
CBOMCTBA

76

OKpY’KHOCTb, XOpAbl ¥ TUAMETPbI, UX




CBOMCTBA

77

B3auMHoe pacrosiokeHne oKpy>XKHOCTU U
npsimoii. KacaTtenbHas u cexyas K
OKPY’KHOCTH

78

B3aumnoe pacnosioxkeHue OKPYKHOCTH U
npsmoii. KacarenbHas u cekyias K
OKPY’KHOCTHU

79

B3auMHoe pacrosiokeHne oKpy>XKHOCTU U
npsimoii. KacatenbHas u cexyas K
OKPY’KHOCTH

80

OKpyXHOCTb, BHUCAHHAsI B YTOJI

81

OKpyXHOCTb, BHUCAHHAsI B YTOJI

82

[ToHsATHE O reOMETPUYECKOM MeCTe
Touek. [Ipumepbl reoMeTpU4ECKUX MECT
TOYEK Ha MJIOCKOCTH

&3

[IoHsATHE O TEOMETPUUECKOM MECTE
ToueK. [IpuMepbl reOMETpUYECKUX MECT
TOYEK Ha IVIOCKOCTH

84

OnucanHasi OKpY>KHOCTb TPEYTOJIbHUKA,
€€ LIEHTp

85

OnucanHasi OKpy>KHOCTb TPEYTOJIbHUKA,
€€ LIEHTp

86

MeTo reoMeTpuYecKiX MECT TOUEK Mpu
pElICHUU T€OMETPUYECKUX 3a]1a4

87

MeTo reoMeTpuYecKiX MECT TOUEK Mpu
pElICHUU T€OMETPUYECKUX 3a]1a4

88

Merton reoOMCTPHUICCKUX MCECT TOYCK IIPU
PEIICHHUHU IT'COMCTPUYCCKHUX 3ada4

89

Merton reoOMCTPHUICCKUX MCCT TOYCK IIPU
PEIICHHUHU IT'COMCTPUYCCKHUX 3ada4

90

O60ocHOBaHMS MPOCTEHIIINX TOCTPOCHUH,
JTaIbl 33Ja4X Ha IOCTPOCHUS, PELICHUE
3a/1a4 Ha IOCTPOEHUE LUPKYJIEM U
JMHEHKOU

91

O60ocHOBaHUS MPOCTEHIINX TOCTPOCHUH,
JTaIbl 33Ja4X Ha IOCTPOEHUS, PELICHHUE
3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U
JMHEHKOU




92 KonTtponsHas pabora o Teme
"OxpyXHOCTh. ['eOMeTprUecKkre mecta
Touek. [locTpoeHus ¢ MOMOLIBIO HUPKYJIS
U JIUHEeKn"

93 [ToBTOpenue u 0600meHue. Pemmenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

94 [ToBTOpenue u 0600IeHNE. Permenue
3aJ1a4, WIIOCTPUPYIOIINX CBA3HU MEXIY
pa3IMYHBIMU TEMaMH Kypca

95 [ToBTOpenue u 06001meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

96 [ToBTOpenue u 0600IeHNE. Permenue
3aJ1a4, WIIIOCTPUPYIOIINX CBA3HU MEXIY
pa3IMYHBIMU TEMaMH Kypca

97 [ToBTOpenue u 0600meHue. Pemmenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

98 [ToBTOpenue u 0600meHue. Pemmenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

99 [ToBTOpenue u 0600eHNE. Permenue
3aJa4, WIIOCTPUPYIOIINX CBA3U MEXIY
pa3IMYHBIMU TEMaMH Kypca

100 [ToBTOpenue u 06001meHue. Pemmenue
3a/1a4, WUTIOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

101 HToroBasi KOHTpoIbHas paboTa

102 [ToBropenue u 0600mmenue. Permenne
314, WITFOCTPUPYIOIINX CBSA3U MEXKITY
PA3JIMIHBIMU TCMAMH KYpCa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




8 KVIACC

Ne Tema ypoka KoJunyecTBo 4acoB Hdara DJIeKTPOHHbIE
n/n Bcero Kontposbubie | IlpakTuyeckue | HM3y4eHMs | umudposbie
padoThbI padoThI o0pa3oBaTte/ibHbIE
pecypcesbl
1 [Tapamnenorpamm, ero nNpu3HaKu u 1
CBOMCTBA
2 [Tapamienorpamm, ero nNpu3HaKu u 1
CBOMCTBA
3 [Tapannenorpamm, ero Npu3Haku u 1
CBOMCTBA
4 [Tapamnenorpamm, ero nNpu3HaKu u 1
CBOMCTBA
5 [Tapannenorpamm, ero Npu3Haku 1 1
CBOMCTBA
6 [IpssMmoyroipHUK, pOMO, KBaIpaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [IpssMmoyrobHUK, pOMO, KBaIpaT, UX 1
IIPU3HAKU U CBOMCTBA
8 [IpssMmoyrobHUK, pOMO, KBaIpaT, UX 1
IIPU3HAKU U CBOMCTBA
9 [IpssMmoyropHUK, pOMO, KBapaT, UX 1
IIPU3HAKU U CBOMCTBA
10 CpenHsisi TMHUS TPEYTOJIbHUKA 1
11 CpenHsisi TUHUS TPEYTOJIbHUKA 1
12 Tpanenus. PaBHoOenpenHas Tpamnemnus, eé 1
CBOICTBA Y NMPU3HAKHU
13 Tpaneuus. PaBHoOenpennas Tpaneuus, eé 1
CBOICTBA Y NMPU3HAKHU
14 [IpssMoyToOIbHAs Tpanenus 1
15 CpenHsis TMHUS Tpanenuu 1
16 Teopema Paneca 1
17 Teopema Paneca 1
18 Teopema 0 TMPONOPHHOHAIBHBIX OTPE3KAX 1
19 Teopema 0 IpONOPLMOHAIBHBIX OTPE3KAX 1
20 I{eHTp Macc TpeyrojabHUKa 1
21 L{eHTpaJIbHO-CUMMETPHUHBIEC (DUTYPBI 1




22 KoHnTtponbHast pabota mo Teme 1
"YeTpIpEéXyroJpHUKH"

23 [TogoGue TpeyroJbHUKOB, KOG HHUITHEHT 1
mog00ust

24 [TogoGue TpeyroJbHUKOB, KOG HUITHEHT 1
no00ust

25 [Tpu3Haku mog00Hs TPEYTOJLHUKOB 1

26 [Tpu3Haku moo0ust TpEyroJIbHUKOB 1

27 [Tpu3Haku Mog00Hs TPEYTOJbHUKOB 1

28 [Tpu3Haku mMo1o0ust TpEyroJIbHUKOB 1

29 [Tpu3Haku momo0ust TpEyroJIbHUKOB 1

30 [Tpu3Haku Mog00Hs TPEYTOJbHUKOB 1

31 [Tpumenenne nogo0us PH pelICHUH 1
IPAKTUYECKHX 3a7a4

32 [Tpumenenne nogo0us PH pelICHUH 1
IPAKTHUYECKHX 3aa4

33 [Tpumenenne nogo0us PH pelICHUH 1
IPAKTUYECKHX 3a7a4

34 [Tpumenenne nogo0us PH pelICHUH 1
IPAKTHUYECKHX 3aa4

35 [Ipumenenue moao0us MpH PeIICHUN 1
NPAaKTUYECKHX 3a/1a4

36 [Ipumenenue moao0us MpH pPeIICHUN 1
NPAaKTUYECKHX 3a/1a4

37 Brenenue nonsaTus mpeodpa3zoBaHus 1
no00us ¥ oJI0OHBIX Uryp

38 KonTtposbHas padota mo teme "I[logooue" 1

39 [Tonsarue mnomanu. CBoiicTBa mionaaeu 1
T€OMETPUUIECKHUX (HHUTyp

40 ITonsarue mnomaau. CeoiicTBa miomaaei 1
T€OMETPUUYECKHUX (HHUTYp

41 ITonsarue mnomaau. CeoiicTBa miomaaei 1
T€OMETPUUYECKHUX (HHUTYp

42 [Ipocreiimue GopMyIIbl AT TIIOIIAIN 1
TPEyToJIbHUKA, NapajuiesorpaMma, pomoa
U Tpanenuu

43 [Ipocreiine GopMyJIIbl AJis TIOMAAN 1




TPEyTOJIbHUKA, ITapajuiesiorpaMma, pomoa
U Tpaneuuu

44 [Ipocreiimue GopMyIIbl A5 TIIOIIAIN 1
TPEyroJIbHUKA, NapajuiesorpaMma, pomoa
U Tpanenuu

45 [Ipocreiimme hopMybl AJ1s TUIOMAAN 1
TpeyrojbHUKa, MapajienorpaMmma, pomoa
U Tparenuu

46 [Ipocreiimue GopMyIIbl AT TIIOIIAIN 1
TPEyToJIbHUKA, NapajuiesorpaMma, pomoa
U Tpanenuu

47 [Ipocreiimme hopMyIbl AJ1s TUIOMIAAN 1
TpeyrojbHUKa, MapajienorpaMmma, pomoa
U Tparenuu

48 [Ipocreiimue GopMyIIbl AT TIIOIIAIN 1
TPEyToJIbHUKA, NapajuiesorpaMma, pomoa
U Tpanenuu

49 [Ipocreiimme hopMybl AJs TUIOMIAAN 1
TpeyrojbHUKa, MapaienorpaMmma, pomoa
U Tparenuu

50 [Ipocreiimme hopMybl AJ1s TUIOMAAN 1
TpeyrojbHUKa, MapajienorpaMmma, pomoa
U Tparenuu

51 [Tnomanu nogoO6HBIX HUryp 1

52 [Tnomaay mogoOHBIX Guryp 1

53 [Tnomanu nogoO6HBIX HUryp 1

54 KonTponpHas padora no Teme "Ilnomans" 1

55 Teopema [Tudaropa 1

56 [Tpumenenne Teopems [Iugaropa npu 1
pEIICHUH MPaKTUYECKHX 3aa4

57 [Ipumenenue Teopemsl [Tudaropa npu 1
peIICHUH MTPAKTUYECKHX 33124

58 [Ipumenenue Teopemsl [Tudaropa npu 1
peIICHUH MTPAKTUYECKHX 33124

59 [Ipumenenue Teopemsl [Tudaropa npu 1
peIICHUH MTPAKTUYECKHX 33124

60 [Tpumenenue Teopemsl [ludaropa npu 1




PCIICHUHU MPAKTUYCCKUX 3aaa4

61 [IponopunoHanbHbIE OTPE3KU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

62 [IponopunoHanbHbIE OTPE3KU B 1
IPSMOYTOJIbHOM TPEYTOJIbHUKE

63 [IponopunoHanbHbIE OTPE3KU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B 1
IPSMOYTOJIbHOM TPEYTOJIbHUKE

65 [IponopunoHanbHbIE OTPE3KU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopunoHanbHbIE OTPE3KU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

67 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC 1
OCTpPOTO yIjia MPsIMOYTOJILHOTO
TPEYToJIbHUKA

68 CuHyC, KOCUHYC, TAHI'€HC U KOTaHT'€HC 1
OCTpPOTO yrIjla NpsIMOYTOJILHOTO
TPEYToJIbHUKA

69 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC 1
OCTpPOTO yriia MPsIMOYTOJILHOTO
TPEYToJIbHUKA

70 Tpuronomerpuieckue GyHKINHU YTIIOB B 1
30°,45° u 60°

71 Tpuronomerpuieckue GyHKINHU YTIIOB B 1
30°,45° u 60°

72 KonTtponpHas padora no Teme "Teopema 1
[Tudaropa u Havana TpuroHomeTpun"

73 BriucaHHBIE ¥ ICHTPAIBHBIC YIUIbI 1

74 BriucaHHbIE ¥ ICHTPAIBHBIC YIUIbI 1

75 Briucanuble U IEHTpaIbHbBIE YTJIbI 1

76 BrucaHHbIE ¥ ICHTPAIBHBIC YIUIbI 1

77 Yron Mmexay KacaTeJIbHOW M XOpJ0il 1

78 YroJs1 Mexay KacaTeJIbHOW U XOpAOU 1

79 YTrabel MKy XOpAaMU U CEKYIIMMU 1

80 YTl MKy XOpAaMU U CEKYIIMMU 1

1

81

BnucanHbie u onmmcaHHbIe




YEeThIPEXYTOJIbHUKHI

82 Briucanuelie u onucaHHbIe
YEeThIPEXYTOJIbHUKHI

83 CBolicTBa ¥ PU3HAKU BIMCAHHOIO
4eThIPEXYTOJTbHUKA

84 CBolicTBa ¥ IPU3HAKU BIMCAHHOTO
4eThIPEXYTOTbHUKA

85 CBolicTBa ¥ PU3HAKU BIMCAHHOIO
4eThIPEXYTOJTbHUKA

86 CBolicTBa ¥ PU3HAKU BIMCAHHOIO
4eThIPEXYTOTbHUKA

87 B3aumHoe pacnonoxeHue 1Byx
OKPYXHOCTEH

88 BzauMHoe pacrnionoxkeHue aAByx
OKPYKHOCTEU

89 Kacanue okpykHOCTEM

90 Kacanue okpyxHocTel

91 OO0mme KacaTeabHbIC K ABYM
OKPYKHOCTSIM

92 KoHnTtposbHast pabora mo teme "Yriasl u
YETHIPEXYTOJILHUKH, CBSI3aHHBIE C
OKPYHOCTBIO"

93 [ToBTOpenue u 06001meHue. Pemmenue
3a]a4, WUTIOCTPUPYIOUIUX CBSA3H MEXIY
pa3JIMYHBIMU TEMaMU Kypca

94 [ToBTOpenue u 0600IeHNE. Permenue
3a/1a4, WUTIOCTPUPYIOLIUX CBI3U MEKITY
pa3TUYHBIMU TEMaMHU Kypca

95 [ToBTOpenue u 0600IeHNE. Permenue
3a/1a4, WUTIOCTPUPYIOLIUX CBSI3U MEKITY
pa3TUYHBIMU TEMaMHU Kypca

96 [ToBTOpenue u 0600meHue. Pemmenue
3a]a4, WUTIOCTPUPYIOLINX CBSA3H MEXIY
pa3JIMYHBIMU TEMaMU Kypca

97 [ToBTOpenue u 0600IeHNE. Permenue

3a/1a4, WUTIOCTPUPYIOLIUX CBSI3U MEKITY
pa3IUYHBIMU TEMaMHU Kypca




98 [ToBTOpenue u 0600IeHNE. Permenue
3aJa4, WIIIOCTPUPYIOIIHX CBA3U MEXIY
pa3IMYHBIMU TEMaMH Kypca

99 [ToBTOpenue u 06001meHue. Pemmenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

100 [ToBTOpenue u 0600IIeHNE. Permenue
3aJ1a4, WIIOCTPUPYIOIIHX CBA3HU MEXIY
pa3IMYHBIMU TEMaMH Kypca

101 HTorosast KOHTpOJIbHAS paboTa

102 [ToBTOpenue u 0600IIeHNE. Permenue
3aJa4, WIIOCTPUPYIOIIHX CBA3U MEXIY
pa3IMYHBIMU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
9 KIIACC
Ne Tema ypoka KoJsnyecTBO 4acoB Hdara DJIeKTPOHHbIE
n/n Bcero Kontposbubie | IlpakTuyeckue | HM3y4yeHHs | umudposbie
padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypcesbl
1 Cunyc, KocuHycC, TaHT'€HC yrioB oT 0 1o 1
180°
2 OCHOBHOE TPUTOHOMETPUUYECKOE 1
TOKJIECTBO
3 DopmyJibl IPUBEACHUS 1
4 DopMyIIbl IPUBEICHUS 1
5 Pemenue tpeyronpHuKoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronpHuKoB. Teopema 1
KOCHHYCOB
7 Teopema CHHYCOB 1
8 Teopema cuHyCOB 1
9 Pemienne npakTuueckux 3aaad ¢ 1

HCITIOJIB30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPCMbI CHHYCOB

10 Penienue npakTHYeCKuX 3a1a4 ¢




HCITI0JIb30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPCMbI CHHYCOB

11

Pemenne npakTuyeckux 3aaad ¢
HCII0JIb30BAaHUEM T€OPEMbI KOCUHYCOB U
TEOpPEMBI CHHYCOB

12 Pemienne npakTudeckux 3anad ¢ 1
WCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB

13 Tpuronomerpudeckue GoOpMyIIbl It 1
IUIOLIA/I TPEYTOJIbHUKA,
napajuieraorpamma

14 Tpuronomerpudeckue GopMyJbl A7 1
IJIOIIAU TPEYTOJIbHHKA,
napajuiesorpaMma

15 Tpuronomerpudeckue GOpMyIIbl It 1
IUIOLIA/IA TPEYTOJIbHUKA,
napajuieraorpamma

16 Tpuronomerpudeckue GopMyJbl A7 1
IJIOIIAY TPEYTOJIbHHKA,
napajuieorpaMma

17 ®Popmyna 'epona 1

18 ®dopmyna ['epona 1

19 ®Popmyna 'epona 1

20 dopmyiia MIOMAIN BBITYKJIOTO 1
YEeTBIPEXYTOJILHUKA

21 dopmyiia MIOMAIN BBITYKJIOTO 1
YEeTBIPEXYTOJIbHUKA

22 KoHnTtponbhas pabota mo teme "Pemenue 1
TPEYroJIbHUKOB"

23 Xopabl ¥ TOI0OHBIE TPEYTOJIBHUKU B 1
OKPYXHOCTHU

24 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB XOPA 1

25 Teopema 0 mpou3BEAECHUN OTPE3KOB XOP/I 1

26 TeopeMbl 0 MPOU3BEIEHUH OTPE3KOB 1
CEeKYLIUX

27 Teopembl 0 MPOU3BEICHUN OTPEZKOB 1

CEKYIIHX




28

Teopema o0 KBagpaTe KacaTeJbHON

1
29 Teopema o KBagpare KacaTelnbHON 1
30 Teopembl UeBsl 1 MeHenas 1
31 Teopemsl YeBbl 1 MeHenast 1
32 Teopembl UeBsl 1 MeHenas 1
33 [ToHsiTHE O TOMOTETHH 1
34 KonTponpHas padora o teme "Ilomobue 1
TPEYTroJIbHUKOB"
35 YpaBHeHME NPSAMON Ha INIOCKOCTH. 1
YrnoBoi ko3(pPUIMEHT U CBOOOTHBII
YJICH, UX TEOMETPUUECKUN CMBICT
36 YpaBHeHHE NPSIMOI Ha MIIOCKOCTH. 1
YrnoBoii ko3 pUIMEeHT ¥ CBOOOTHBIIA
YIEH, UX TEOMETPUUYECKUN CMBICTT
37 [TapamienbHOCT U NEPIEHAUKYIISIPHOCTD 1
npsIMBIX (Yepe3 yriioBor Kod(duimenT)
38 YpaBHEHHE OKPYKHOCTH 1
39 Haxoxaenue nepecedeHui OKpyKHOCTEN 1
U IIPSMBIX B KOOpJIMHATAX
40 Haxoxaenue nepecedeHui OKpyKHOCTEN 1
U IIPSMBIX B KOOpJIMHATAX
41 dopMya pacCTOSIHUSA OT TOYKH 10 1
PSAMOM
42 [Inomane mapannenorpamMma B 1
KOOpPJIMHATAX, TIOHITHE 00
OPUEHTHUPOBAHHOM IIOLIAIN
43 [IprumeneHnue MeTona KOOpAUHAT B 1
MPAKTUIECKH-OPUECHTUPOBAHHBIX
TeOMETPHUECKUX 3a7auax
44 KonTtponsHas pabota no teme "Meton 1
KoopauHar"
45 BekTopsl Ha IIIIOCKOCTH 1
46 CI10’)keHHE ¥ BBIYMTAHUE BEKTOPOB — 1
MpaBuJia TPEYTOJbHHUKA U
napajuiesorpaMma
47 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB — 1

IIpaBHJIa TPEYTOJIbHHUKA U




napajiesiorpaMma

48 YMHOXEHUE BEKTOpa Ha YHCIIO

49 KoopauHatsl BekTopa

50 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO B
KOOpJAMHATaxX

51 Cio’keHHe U BBIYUTAHHE BEKTOPOB,
YMHO>KEHUE BEKTOPA Ha YHUCIIO B
KOOpAMHATax

52 [IpumeneHne BeKTOpOB B (hU3HKE, LICHTP
Macc

53 [TonsiTHe 0 6a3uce (Ha MWIOCKOCTH).
Pa3sosxeHust BEKTOPOB 1o 6a3ucy

54 [TonsiTue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOPOB 10 06a3UCy

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOPOB 10 06a3UCy

56 CxansapHO€ MPOU3BEICHUE BEKTOPOB,
reOMETPUYECKUI CMBICI M BBIPAXKECHUE B
JIEKapTOBBIX KOOpAMHATAX

57 JuctpuOyTUBHOCTD CKAISPHOTO
IPOU3BEICHUS

58 CkansgpHoe MpOU3BEACHNE U
IPOELUPOBaHUE

59 [IpuMeHeHue CKaIspHOro NPOU3BEACHUS
BEKTOPOB I HAXOXACHUS JUIMH U YTJIOB

60 [IpumeHeHne ckansipHOro NPOU3BEACHUS
BEKTOPOB IS HAXOXACHUS JUIMH U YTJIOB

61 [IprMeHeHne CKaasIpHOro MPOU3BEICHUS
BEKTOPOB JISI HAXOXICHHUS JUTHH U YTJIOB

62 Pemenue reomerpuyeckux 3aaad ¢
MIOMOIIBIO CKAJIIPHOTO TPOU3BEICHUS

63 Pemenue reomerpuyeckux 3aaad ¢
MIOMOIIBIO CKAJIIPHOTO TPOU3BEICHUS

64 KoHTposbHas pabota no teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOJIBHHKH,

BBIYHMCIICHHUEC UX 3JICMCHTOB




66

[TpaBuiIbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHHE UX AJIEMEHTOB

67 [IpaBuiIbHBIE MHOTOYTOJIbHUKH, 1
BBIUMCJIEHUE UX DJIEMEHTOB

68 [IpaBuiIbHBIE MHOTOYTOJIbHUKH, 1
BBIUMCJIEHUE UX 2JIEMEHTOB

69 Uucio m U 1JIMHA OKPYKHOCTH 1

70 Yuciio m ¥ 1MHa OKPYKHOCTH 1

71 JlmuHa yru oKpy>KHOCTH 1

72 JlnvHa 1yru OKpy»KHOCTH 1

73 Panuannas mepa yria 1

74 Pannannas mepa yria 1

75 [Inomanp kpyra u ero 3JeMeHTOB (CEKTOpa 1
Y CErMEHTA)

76 [Inomanp kpyra u ero 3JeMeHTOB (CEKTOpa 1
Y CErMEHTA)

77 [Inomanp kpyra u ero 3JeMeHTOB (CEKTOpa 1
Y CErMEHTA)

78 Brpruncnenue nepuMeTpoB U III0IIAAEH 1
buryp, BKIIOUAIONIUX 3JIEMEHTHI Kpyra

79 Brrunciienne nepuMeTpoB U MIIOIAaEH 1
buryp, BKIIOYAIONIUX dJIEMEHTHI Kpyra

80 KonTponbsnas o teme "Jlnuna 1
OKPYXHOCTH M IIOIAab Kpyra"

81 I{eHTpasibHAsi CHMMETPUS 1

82 L{eHTpaJIbHO-CUMMETPHUHBIEC (DUTYPBI 1

83 IToBOpoT 1

84 OceBas cummerpust 1

85 DuUrypsl, CAMMETPUYHBIE OTHOCUTEIBHO 1
HEKOTOPOM OCH

86 [TapasienbHblil nepeHoc 1

87 ITousgaTue ABMKEHUS U €TI0 CBOIICTBA 1

88 PaBenctBO duryp 1

89 [IposiBieHUsI CHMMETPUHU B IPUPO/IE, 1
YKUBOIIUCH, CKYJIBIITYPE, APXUTEKTYpe

90 Kommosurumn aeuxeHuit (mpocTeime 1

IpPUMEpHI)




91 [ToBTOpenue u 0600IeHNE. Permenue
3aJa4, WIIIOCTPUPYIOIIHX CBA3U MEXIY
pa3IMYHBIMU TEMaMH Kypca

92 [ToBTropenue u 06o0mmenue. Pemenne
3a/1a4, WITFOCTPUPYIOIINX CBSA3U MEXKIY
PA3JIMIHBIMU TCMAMH KYpCa

93 [ToBTOpenue u 0600IIeHNE. Permenue
3aJ1a4, WIIOCTPUPYIOIIHX CBA3HU MEXIY
pa3IMYHBIMU TEMaMH Kypca

94 [ToBTOpenue u 06001meHue. Pemmenue
3a/1a4, WUTIOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

95 [ToBTOpenue u 0600IeHNE. Permenue
3aJ1a4, WIIIOCTPUPYIOIIHX CBA3U MEXIY
pa3IMYHBIMU TEMaMH Kypca

96 [ToBTOpenue u 0600meHue. Pemmenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYypCa

97 [ToBTOpenue u 0600IeHNE. Permenune
3aJa4, WIIIOCTPUPYIOIINX CBA3U MEXIY
pa3IMYHBIMU TEMaMH Kypca

98 [ToBTOpenue u 0600mIeHNE. Permenue
3aJ1a4, WIIOCTPUPYIOIINX CBA3HU MEXIY
pa3IMYHBIMU TEMaMH Kypca

99 [ToBTOpenue u 0600meHue. Pemmenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEKITY
PA3JIMIHBIMU TCMAMH KYpCa

100 [ToBTOpenue u 0600eHNE. Permenue
3aJa4, WIIOCTPUPYIOIIHX CBA3HU MEXIY
pa3IMYHBIMU TEMaMH Kypca

101 HToroast KOHTpoJIbHAS paboTa

102 [ToBTOpenue u 0600IeHNE. Permenue
3aJa4, WIIOCTPUPYIOIINX CBA3U MEXIY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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