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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pAa3feiOB MIKOJIHHOW MaTE€MaTHKH,
UMEIOIUN CBOEH 11eJIbl0 00€CTIeunTh U3YUYEHUE CBOMCTB M pa3sMepoB QUryp, ux
OTHOIIEHHH M B3aUMHOE pACIOJIOKEHHE, OIMUpaeTcs Ha  JOTHYECKYIO,
J0Ka3aTeabHy0 JUHUI0. LleHHOCTh M3yueHHs T€OMETPUH Ha YpPOBHE OCHOBHOTO
oOmrero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAUTH
J0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTUUECKHE YMO3aKIIOUEHHUs, TO0Ka3bIBaTh
UCTUHHBIC YTBEPXKACHHUS M CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, MPOBOAHUTH
pacCy>KIeHusi «OT TMPOTHBHOTO», OTIMYATh CBOMCTBA OT TNPU3HAKOB,
dbopmynupoBath oOpaTHbie yTBepxkaeHus. Oco0oe 3HaUeHHEe JJOKa3aTeabHas JTMHHUS
UMeEeT I YTIyOnEéHHOTO0 N3YYeHHs] MaTeMaTHKH.

Lenpio n3yueHus TEOMETPUU SIBIISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PEIICHUH KaK MaTEMAaTUYECKUX, TaK U MPAKTHYECKUX 3a/1a4, BCTPEUYAIOIUXCS B
peanbHOM  ku3HU.  OOyuammuiicss ~ JOJDKEH  HAYYUThCS  ONpPENEeNsiTh
reOMETPUYECKYI0 (UTYpy, OMUCHIBATH CJIOBAMH UYEPTEXK WMIM PHUCYHOK, HAWTH
IUIONIaJb  3€MENBHOTO  y4YacTKa, pPacCUMThIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabeys Win TpeOdyeMble pa3Mepbl Trapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTENbHAS JUHUS B W3YyUYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3amayd MPAKTUYECKOTO XapakTepa OO0Yy4alOIIUNUCA YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM  PEATbHbIX JKU3HEHHBIX CHUTYyallMid, TPOBOAUTH
BBIUMCIICHUS U OIIEHUBATh aJI€KBATHOCTD MOJYYEHHOTO pe3yIbTaTa.

Oco0eHHOCTh Y4eOHOT0 Kypca yriyOoJaéHHOT0 U3yUYeHHsI TEOMETPUU COCTOUT B
TOM, YTO OOyYaroluecss He MPOCTO 3HAKOMSITCS C ONpeNeIEHHBIMU MOHSATUSIMH, a
YBEpEeHHO OBya/ieBatoT UMH. CyIIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUU U3Yy4aloTcsl Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaroniecs: mpuoopeTaroT
YMEHUS, MOMOTAIIINEe MM YBEPEHHO TMPUMEHSTh CBOM 3HAHHUS HE TOJIBKO B
MaTeMaTUKe, HO U B CMEXXHBIX MpeMeTax, Mpexke Bcero puznke u nHhopmaTHke,
a TakXe TMOJIb30BaThCS IMOJYYEHHBIMH 3HAHUSAMHU TPU PEHICHUH MPAKTUYECKUX
3azay.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3y4aeTcsl yriyOnEHHbIA yueOHbIiH
Kypc «l'eomeTpusi», KOTOpBIM BKIIOYAET CIEAYIOIIHE OCHOBHBIC pPa3feibl
conepxkanusi: «Hawama  reomerpum», «TpeyronbHukn», «OKpPYKHOCTBHY,
«YetplpéxyronbHukmny, «[logobuey, «neMeHThl TpUuroHoMeTpuny, «Ilnomanny», a
Takke «MeTos koopauHat», «Bexktopb», «IIpeoOpazoBaHus MIOCKOCTH.

Ha uzydenune yueOHoro kypca «I'eomerpusi» orBoautcsa 306 yacoB: B 7 kiacce
— 102 gaca (3 yaca B Heeno), B 8 kimacce — 68 yaca (2 Jaca B HeJeno), B 9 kiacce
— 102 gaca (3 gaca B HeJIeNIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Hauasna reomerpun

Hcropuss BO3HUKHOBEHUS W pa3BUTUA reoMeTrpud. HauanbHble MOHATHS
reomeTpuu. Touka, mpsiMasi, OTpe3ok, Jyd. [lonarue o0 akcuome, Teopeme,
J0Ka3aTeNbCTBE, OMPEACICHUU.

B3anMHOe pacronokeHue ToyeK Ha mnpsmou. M3mepeHue IIMHBI OTpe3Ka,
pPacCTOSIHUE MEXAY TOUKAMH.

[Tonymnockocts W yroid. Buaesl yrinoB. l3MepeHHe BEIUYUH YIJIOB.
BeprukanbHbie U cMexHble yribl. [lapamienbHble U NEpIEHIUKYISIPHBIE MIPSMBbIE.
Paccrostnue ot Touku 10 nipsaMon. buccekrpuca yria.

Jlomanas. Buabl momanbix. [InuHa nomanou. MHoroyroisHukH. [lepumerp
MHOTOyroJjibHUKa. [TOHATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYTOJIBHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O paBEeHCTBE (QUryp, HUX paCIONIOKEHUH,
CUMMETPHH.

[Ipocrenmme noctpoenusi. UHCTpYMEHTBI UIs1 U3MEPEHUN U TIOCTPOEHHUI.

TpeyrojibHUKH

Bunabl TpeyrojbHUKOB: OCTPOYIOJIbHBIE, NPSIMOYTOJbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEHHBIE, pPAaBHOCTOpOHHME. MeauaHa, OHCCEKTpUca U BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHukoB. IlepBblii W BTOpOW MPU3HAKKA PAaBECHCTBA
TpeyroibHUKOB. PaBHOOeApeHHbIE TpPEYroJbHUKM W UX CcBoicTBa. [lpu3Hak
paBHOOEIPEHHOTO TpeyroiabHuKa. TpeTuil mpu3HaK paBEHCTBA TPEYTOJIHLHUKOB.

CoOTHOILIEHUSI MEXKy CTOPOHAMHM W yrilaMH TpeyrojibHHMKa. HepaBeHCTBO
TpeyrojabHuKa. HepaBeHCTBO O IJIMHE TOMaHOM.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [IpumMepsr
CUMMETPHUH B OKPY’KAIOIIIEM MHUPE.

IHapanaenbHbie npavMbie. CyMMa yIrii0B MHOTOYTOJIbHUKA

[TapamienbHOCTh NPSMBIX, MCTOPUYECKUE CBEACHUS O MocTynaTe EBkinaa u o
poiu JIo6aueBCKOTO B OTKPHITUU HEEBKIUA0BOM reomeTpuu. CBONCTBA U MPU3HAKU
napajuienbHbIX npamMbiX. CyMMa yriioB TpeyroiabHUKa. BHemHue yriibl
TpeyroiabHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHMKAa M CyMMa BHEIIHHX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyronbHbIe TPEYrOJIbHUKH

[Ipu3Haku paBeHCTBa MPSMOYIOJBHBIX TPEYrOJIbHUKOB. lleprneHaukymnsp u
HakJIOHHasg. CBOKWCTBO MeAWAaHbI NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, IPOBEAEHHOMN K
runotenyse. [IpsMoyroibHbIl TPEYTOJIBHUK € YTIIOM B 30°.

OxpyxHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYKHOCTH M Kpyra: LIEHTD,
panuyc, IuaMeTp, XopAa, X CBOMCTBa. B3anMHOE pacmnosioKeHUE OKPYXKHOCTHU U
npsmoii. KacatenbHas U cexyias K OKpyKHOCTH. OKpy>KHOCTb, BIUCAHHAs B yTOJI.
[IpocTeiinme moCTpOSHUS € MOMOIIBIO IUPKYJIS U JIMHEHKH.

I'eomeTpuyeckne MecTa TO4YEK

[lonsiTHe O reoMeTpuYecKOM MecTe ToueK. [IpuMepbl reOMETPHUYECKUX MECT
TOYEK Ha TUIOCKOCTH. brccekTpuca yriia u cepeAMHHbIN NEPIEHINUKYJIISAP K OTPE3KY
KaK T€OMETpPUYECKHEe MecTa ToueK. OmnucaHHas OKPYXHOCTb TPEYTrOJbHHKA, €€
HEHTP. MeToa reoOMeTpUYECKUX MECT TOUEK TP PEIICHUN T€OMETPUUECKUX 3a/1a4.

ITocTpoeHus ¢ NOMOIbIO HUPKYJISA U JITUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBAaHUSA MPOCTEUINX MOCTPOCHHM, ITaIlbl
3a/1a4M HAa OCTPOEHUS, pEUICHUE 3a7a4 Ha IOCTPOEHUE HUPKYJIEM U JIMHEUKOM.

8 KIIACC

Hauasna reomerpun

Hcropuss BO3HUKHOBEHUS W pa3BUTUA reoMeTpud. HauanbHble MOHATHS
reometpuu. [lonaTue 06 akcuome, TeopeMe, J0Ka3aTeIbCTBE, ONPEIETICHHUH.

B3anmHoe pacnosiokeHne Todek Ha npsmoil. Ilomymnockocts. M3Mepenue
BEJIMYMH yrioB. buccekrpuca yria.

Jlomanas. Bunbl momanbix. [[nmuHa momanou. MHoroyronsHuku. [lepumerp
MHOTOyroJjibHUKa. [IOHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIBHUKAX.

[lepBuyHbIe TMpeACTaBICHHS O paBEHCTBE (QUryp, HUX paCIONIOKEHUH,
CUMMETPHH.

[Ipocrenmme noctpoenusi. UHCTpYMEHTBI JIs1 U3MEPEHHUM Y TIOCTPOEHHUI.

TpeyrojibHUKH

PaBeHCTBO TPEyroJIbHUKOB.

CoOOTHOILIEHUSI MEXKy CTOPOHAMHM W yrilaMH TpeyrojibHMKa. HepaBeHCTBO
TpeyrojabHuKa. HepaBeHCTBO O IJIMHE TOMaHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [IpumMepsr
CUMMETPHUH B OKPY’KAIOIIIEM MHUPE.

IHapanaensbHbie npavMbie. CymMMa yriioB MHOTOYTrOJIbHHKA

[TapamienbHOCTh NPSMBIX, MCTOPUYECKUE CBEACHUS O MocTynaTe EBkinaa u o
ponu JloGaueBCKOro B OTKPHITHU HEEBKINI0BOIM reoMerpu. Cymma BHYTPEHHHUX
YTJIOB MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOT'OYTOJIbHUKA.

IIpsimoyronbHbIe TPEYrOJIbHUKH

[Ipu3Haku paBeHCTBa MPSMOYTOJBHBIX TPEYroJbHUKOB. [leprnieHnuKkymnsap u
HakJIOHHas. CBOKWCTBO MeAUaHbI MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, IPOBEAEHHOMN K
runotenyse. [IpsMoyroiabHbIl TPEYTOJIBHUK € YTIIOM B 30°.

OxpyxHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYKHOCTH M Kpyra: LIEHTD,
panuyc, IuaMeTp, XopAa, X CBOMCTBa. B3anMHOE pacmnosioKeHUE OKPYXKHOCTHU U
npsiMoi. OKpyHOCTb, BIIUCAHHAs B YTOJL.

I'eomeTpuyeckune MecTa TO4YEK

[IpuMepbl TeOMETPUUECKUX MECT TOYEK Ha IUIOCKOCTU. buccekTpuca yria u
CEepPEAUHHBIN TNEPHNEHIUKYIAP K OTpPe3Ky KaK TIeOMETPUYECKHE MeCTa TOYeK.
OnurcanHasi OKpPYX HOCTb TPEYTOJIbHUKA, €€ HEeHTpP. MeTol reOMEeTpUYECKUX MECT
TOYEK MPHU PEMIEHUU TEOMETPUUECKUX 3a/1aY.

ITocTpoeHus ¢ NOMOIbIO HUPKYJISA U JIUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBAaHUSA MPOCTEUINX MOCTPOCHHM, ITallbl
3a/1a4M Ha OCTPOEHUS, pEUICHUE 3a7a4 Ha IOCTPOEHUE HUPKYJIEM U JIMHEUKOM.

YeTbIpéxXyroJbHUKH

[lapannenorpamm, €ro mNpu3HAKW M cBoicTBa. [IpsMOyronbHUK, pPOMO,
KBaJlpaT, UX MpPHU3HAKK U CBoMcTBa. Tpamnenus. PaBHOOeapeHHas Tpanenus, €€
cBolcTBa U npu3Haku. [IpsMoyronbHas Tpaneuusa. CpeaHsis JWHUS TPANEIUu.

CpenHsss nuHUS TpeyrojabHUKa. MeToj yABOEHHUS MEIHaHbl TPEYrOJIbHHUKA.
Teopema o nepeceyeHN MEMaH TPEYTrOIbHUKA.

Teopema @aneca, TeopemMa O MNPONMOPLUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1J11 IpOU3BOJIBHOTO YETHIPEXYTOJIBHHUKA.

LleHTpaibHO-CUMMETPUYHbBIE (DUTYPHI.

IToxooue

[TogoOue TtpeyroabHUKoB, KodddunueHnt nomodus. I[lpusznaku momoOus
TpeyroibHUKOB. [IpuMeHeHne TOMOO0MS TMpPU PEIIeHUH TEeOMETPUUECKUX U
NpPaKTUYECKUX 3aj1ay.

ITnomaanp

[lonstue o mmomanu. CBolcTBa IUIONMIAIEH TEeOMETPUYECKUX GUTYP.
[Ipocretimue GopMyIbl IS MIIOIMIAAA TPEYTrOJIbHUKA, MapajuieiorpaMMa, pomoa u
Tpanenuu. [lnomanu nogoOHeIX puryp. OTHOIIEHHE TIOMAEeH TPEYTOIbHUKOB.

Teopema Iludaropa

Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu penreHUH
NpPaKTUYECKUX 3a1a4.

JIeMeHThl TPUTOHOMETPHUH

CuHyC, KOCHMHYC, TaHT'€HC M KOTAaHIME€HC OCTPOro yria MNpsMOYTOJIbHOTO
TpeyroiabHuka. Tpuronomerpuyeckue ¢yHkuuu yrimoB B 30° 45° um 60°
[TponopurOHaNIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eThIPEXYTroJbHUKH, CBI3AHHBIE ¢ OKPY’KHOCTHIO

BnucaHHbIE U IEHTPaAJIbHBIE YIJIBI, YTOJI MEXKy KacaTeJIbHOW U XOpJ0i. YTIIbI
MEXIy XOpAaMHW M CEKyl[MMH. BrucanHble W ONUCaHHBIE OKPYXKHOCTHU
TPEYTOJIbHUKA M 4YEeThIPEXYroJibHUKH. CBOHCTBA M TMPU3HAKH BIIMCAHHOIO



4eThIpEXyrojbHuKa. B3auMHoe pacrnosioxkeHue JBYX OKpykHocTel. Kacanue
okpyxHocTei. O0mue KacaTeabHbIe K IByM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHUKOB

Cunyc, xkocuHyc, Tanreic ymioB oT 0° mo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opMynbl  NPUBEACHUS. Pewrenne
TPEYTOJIBHUKOB. TeopemMa KOCHMHYCOB U TEOpeMa CUHYCOB. PellieHne npakTH4ecKux
3a/1a4 C UCTOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB. Pemenune 3a1au
r€OMETPUYECKON ONTUKH.

Tpuronomerpuyeckue bopmyIbl TSt IUIOIIAAN  TPEYroJIbHUKA,
napajiesniorpaMmma, pomba, Tpanenuu. Popmyna ['epona. Popmyna uonIaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxo0ue TpeyroiLHUKOB

Xop/ibl ¥ TO00HBIE TPEYTONILHUKU B OKPYKHOCTH. Teopema o mpou3BeIeHUU
OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBaIpaTe
KacatesnbHOU. [IpMeHeHre Tpyu peleHny reoMeTpuyecknx 3agad. Teopembl UeBbl
u Menenas. [lonstue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHEeHHE NPSAMOM HA TUIOCKOCTH. YTJIOBOM KO3(PGUIIMEHT M CBOOOIHBIM
YJIeH, MX TeOMEeTpuYecKkuil cwmbici. [lapannenbHOCTh M NEPHEHIUKYJISIPHOCTH
IpSAMBIX (Uepe3 yriioBo K03 OUITUEHT).

VYpaBHenue okpyxHocTU. HaxoxaeHne nepecedyeHuil OKpyKHOCTEN U MPSMBIX
B KoopaumHaTax. Popmyna pacCTOSHHS OT TOYKM A0 npsamou. I[liomans
napajiesiorpaMMa B KOOpAMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM ILIOIIA[H.
[IpuMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX F€OMETPUUYECKHUX
3a/ja4ax.

BexTopsl

Bekropsl Ha minockocth. CHOKEHHE M BBIYMTAHUE BEKTOPOB — IpaBUIIa
TPEYTOJbHUKA U MapajuiesiorpaMmma. Y MHOKEHHE BEKTOpa Ha unciio. KoopanHatsl
BekTOpa. CIIO)KEHHWE W BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO B
KoopauHaTax. [I[puMeHeHrne BeKTOpoB B (pu3MKe, LIEHTP Macc.

[lonstue o OGasuce (Ha TUIOCKOCTH). PasnokeHuss BEKTOPOB MO Oaswucy.
CkansipHoe TpPOU3BEICHHE BEKTOPOB, I'€OMETPUUYECKUN CMBICI W BBIPAXKEHUE B
JIEKapTOBBIX KOoOpJauHATax. JUCTpUOYTUBHOCTH CKaJlsIpHOTO MPOU3BEIACHUSI.
CkansgpHoe TpoU3BEIEHHE U IpoenupoBaHue. IIpuMeHEHHE CKaJIsipHOTO
IPOU3BEIICHHUSI BEKTOPOB JUJIsi HAXOXKIEHHMS [JJIMH W yriaoB. Pemenue
F€OMETPUYECKHUX 33/1a4 C MOMOUIBIO0 CKAJISIPHOTO MPOU3BEACHUS.

JIInHA OKPYKHOCTH M IUIOIAAb KpPyra



[IpaBusIbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpy»)HOCTU. ['pagycHas U paauaHHas
Mepa yria, BBIYUCIEHUE [JUH Oyr OKpyxkHocted. [lmomane kpyra, cekropa,
cermenTa. Mctopuueckue cBeieHus: 00 M3MEPEHUH JJIMHBI OKPY>KHOCTH U TLJIOIA TN
Kpyra.

JIBHKeHMSsI TNIOCKOCTH

LenTpanbnas cummerpusi. LlenTpanbHo-cumMmeTrpuunbie Gurypsl. [ToBoporT.
OceBass cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOW OCH.
[TapannenbHbIN IEpEHOC.

[lonsiTue nBwXeHUsT W ero cBoiicTBa. PaBeHcTBO duryp. IlposiBnenus
CUMMETPUHM B MPHUPOJE, KUBOIHUCHU, CKYJIBITYype, apxutekrype. Kommozumuum
IBUKEHH (MpocTeiine npuMepsl). [[puMeHeHne B reoMeTpuyecKux 3aaqax.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJYBJAEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Pe3yJbTATBI OCBOCHHUS MPOTPaMMbl [0 MAaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

OPOSIBJIEHUEM HMHTEpPEca K NPOLLIOMY W  HACTOSIIEMY POCCHICKON
MAaT€MAaTHUK{, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTE€MAaTHUKOB M POCCHICKOM MAaT€MAaTHYE€CKOM IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

TOTOBHOCTBIO K BBITTOJTHEHHIO 00SI3aHHOCTEHN Tpa)KIaHUHA U peaIn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JIOCTUKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOI Ha AaKTMBHOE YyYacTU€ B PEUICHWH MPAKTUYECKUX 3a11ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEmHOW mpodeccruoHambHON
NESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM U
OCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

CIIOCOOHOCThIO K 3MOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHWH, paCCyXIECHUU, YMEHUIO BHUJEThH
MaTE€MaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTE HAYYHOIO MO3HAHMS:

OpUEHTAIIMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YETIOBEKA, MPUPOBI U
oOmecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cgepbl 4YeI0BeYeCKOi
NEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH Uil Pa3BUTHUS LIMBUIIM3ALUH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKA M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpPeACTBOM
NO3HAHMS MUpPAa, OBJIaJ€HUEM HABBIKAMH HCCIIEA0BATENBCKON EATEIIbHOCTH;

6) ¢uszmueckoro Bocnutanus, GOopMHPOBAHHMS KYJbTYPbl 310POBbSI H
IMOIMOHAJIBHOIO 0JIarONOJIyYHs:



FOTOBHOCTBIO IPUMEHATH MAaTeMaTHUYECKUE 3HAHUsS B HMHTEpecax CBOEro
3I0pOBbS,  BEIEHHUA  3J0pOBOro  oOpaza KU3HM  (3I0pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peEryspHas Quznyeckas
aKTUBHOCTBH), C(OOPMUPOBAHHOCTHIO HABBIKA PEIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPYyroro 4eloBeKa;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

OpHMEHTAlMEN Ha IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM IS PELIEHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOLIeH Cpellbl, INIAHUPOBAHUS MMOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX TTOCJIEJICTBUM I OKpY>KAIOIIEei Cpe/ibl, 0CO3HAHUEM TIII00aJIbHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM U IMyTeH UX perieHus;

8) ajanTanuyM K M3MEHAWIIHMMCH YCJIOBUSIM COUMAIBHON W NMPUPOIHOU
cpeabl:

TFOTOBHOCTBIO K JIEMCTBHUSIM B YCIIOBHUSAX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHsSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO ESITEIbHOCTDh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTUX JIOACH, MpUOOpeTaTb B COBMECTHOM IeATEIbHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUN U3 OIIbITA IPYTUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (HOPMYIUPOBATH WIEH,
MOHSITHSI, TUIOTE3bl 00 00BEKTaX W SIBJICHUSX, B TOM YHUCJIE PaHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPeOYIOUIUHA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHus W JACUCTBUS, (QOpMYyIHpPOBaTH M OIEHUBATH PHUCKU U
NOCNEICTBUS, (GOPMHUPOBATDH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI

B pesynbrare ocBOCHHS TpOrpaMMbI IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y o0ydaromierocs 0yayT copMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJbTaThl, XapaKTePHU3yIOIIHeCs OBJIJICHHEM YHHUBEPCAITbHBIMU
MO3HABATEILHBIMH ~ JIEHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHUKAaTHBHBIMH
JICHCTBUSMH U YHUBEPCAITBHBIMU PETyISITUBHBIMH JEHCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUS
Ba3oBble JJoruuyeckue JelicTBUA:

BBISBJISITH M XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKHX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXAYy TMOHATHAMHU, (OPMYIHPOBATH
ompeieNIeHUs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCHU(pUKAIUH,
OCHOBAHUS I 000OIICHHS U CPAaBHEHHMSI, KpUTEPUH TIPOBOIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (QOPMYITUPOBATH W  MPEoOPa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATEIIbHBIC, EMHIUYHBIC, YACTHBIC H OOIIUE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpeIiaraTb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHBOPEUHIA,

JeNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh TOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHHUU (TPSMBIE W OT
IPOTHBHOTO), TPOBOJUTH CAMOCTOSITEIIPHO JIOKA3aTeIhCTBA MaTEMaTHUECKHX
(GakToB, BBHICTPAWBATh APTYMEHTALMIO, MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
NPUMEHSATh METOJlI MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHUs;

BBIOMpATh CIOCOO pemnieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJBKO
BapHUAHTOB PEIICHUS, BEIONPATh HANOO0JIee TOAXO AN ¢ yIETOM CAMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIEIOBATEIbCKHA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpodseMy,
CaMOCTOSITETTFHO YCTaHABIMBAaTh WCKOMOE W JaHHOE, (POPMHpPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHCHHUE;

NPOBOJIUTH IO CAMOCTOSATEIHHO COCTABICEHHOMY IUIaHY JKCIEPHMEHT,
MCCIIEJIOBAHUE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro OOBEKTa,
3aBHCHMOCTEH 00bEKTOB MEXKTY COOOI;

CaMOCTOSITENTFHO (HOPMYITHPOBATH OOOOIICHHUS W BBIBOJBI IO PE3yJIbTaTaM
NPOBEACHHOTO  HAONIONCHUsS, WCCIEAOBaHUS, OKCIIEPUMEHTa,  OIECHUBATh
JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTAaTOB, BRIBOJIOB U 000OIICHHUIA,

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIEcCa, a TakKXKe BBIIBUTATH
MPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

PaboTa ¢ undpopmanmeii:

BBISIBIIITH  HEIOCTATOYHOCTh W HM30BITOYHOCTH HMH(OPMAIUH, JaHHBIX,
HEOOXOMMBIX TSI PEIICHUS 3a/1a4H;

BBIOMPATh, aAHAIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH
MHPOPMAITUIO PA3IMYHBIX BUIOB U (OPM TIPEICTABICHUS;

BBIOUpaTh (opMy TpeAcTaBieHHs WHGOpPMAaNUKW W  WUIFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMu, HHOM rpauKoi U WX KOMOMHAIIMSIMH;

OILICHWBATh HAAEKHOCTh MH(DOpPMAIMK 1O KPUTEPHUSIM, TPEIOKCHHBIM HIIH
chOopMyITUPOBAHHBIM CAMOCTOSITEITHHO.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:



BOCTIPUHUMATH U ()OPMYIIUPOBATH CYXJICHHS B COOTBETCTBUU C YCIOBUSMU U
TeJIsIMHA OOIIICHWSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIHCBMEHHBIX TEKCTax, JaBaTh TIOSCHEHUS II0 XOJAy peUIeHHs 3a7aud,
KOMMEHTHPOBAThH MMOJTYICHHBIN pe3yNbTarT;

B X0Jie OOCYXXIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, perraeMol 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha IOWCK
pCIIeHUs, COIMOCTABIISATH CBOHM CYXKIEHHUS C CYXKICHUSMHU APYTUX YYaCTHHUKOB
auanora, oOHapyXHBaTh Pa3lIMyhe M CXOACTBO IMO3WIMH, B KOPPEKTHOH ¢opme
(bopMyITHUpOBaTh Pa3HOTIIACHS, CBOM BO3PaKEHUS;

NPEJCTABIIATh PE3yNbTAThl PEIICHUS 3a/1aud, SKCIICPUMEHTa, MUCCIICIOBaHuS,
MPOEKTa, CaMOCTOSTEILHO BHIOMpaTh (hOpMaT BBICTYIDICHUS C Y4ETOM 3amad
MPE3CHTAIlU U 0OCOOEHHOCTEH ayTUTOPUH;

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M MHIWBUIYATHHOU
paboThl TpU pelIeHHH Y4YeOHBIX MaTEeMaTHYECKHX 3a/ad, NPUHUMATh IIeNb
COBMECTHOW JCSITENbHOCTH, TUIAHUPOBATh OPraHU3allii0 COBMECTHOH paboTHI,
pacmpeneniaTh BUABI pabdoT, JTOroBapHBaThCs, OOCYXKIATh MPOIECC U pPe3yiIbTat
paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» H WHBIC); BBIIIOJHATH CBOIO YAaCTh PAOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C JPYTHMHU YJI€HAMH KOMaH/bI, OIICHHUBATh KAYECTBO pe3yiIbTaTa
Ka4eCTBO CBOETO BKJIaJa B OOIIUI pe3yJbTaT M0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepcaJbHbIe yUeOHbIE 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS B JKM3HEHHBIX M YYEOHBIX CUTYyaIlUsX,
OPUEHTHPOBATHCS B PA3TUYHBIX MOAXOAAX MPUHATHS PELICHUN (MHIUBUYaJIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WIH €ro
4acTh), BBIOMpATh CHOCOO peleHus ¢ Y4ETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
perieHnii ¢ y4éToM HOBOUM MHGOpPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbI HHTEJJICKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3ynbTara
pElIeHHs] MaTeMaTUYEeCKOM 3aa4i, CAMOMOTHBAIIUU U PEIICKCUY;

OpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUHU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTENH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIHHOCTU MOCTABICHHOMW e U
YCIIOBUSAM, OOBSACHITH MPUYUHBI TOCTHXKEHUS UM HEIOCTHXKCHHUSI 1I€TTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIp@XKaTh SMOIMHU TPU HM3YYEHUH MATEMaTHYECKUX OOBEKTOB U (PakToB,
JaBaTh HYMOIIMOHAIILHYIO OIIEHKY pelleHUs 3aJa4H.

INPEJMETHBIE PE3YJIbTATBI

K xoniry 00yuenus B 7 kiacce o0y4yaromuics MOJYyYUT CIeAYIOUIUE TPEeIMETHBIE
PE3YIBTATHI:

Pacrio3HaBaTh UW3y4yeHHBIE TE€OMETpHUYECKHE (QUTYpBI, ONpPENeNsiTh HUX
B3aMMHOE pAaCIOJIOKEHHE, H300pakaThb TIeoMeTpudeckrue (UTYphI, BBITOJHATH
YEPTEKH MO YCIOBUIO 3aJa4u. VI3MepsITh TUHENHHbBIE U YTIIOBbIE BEIMYUHEI. Pemath
3a/1a4M Ha BBIYMUCIICHHUE JIMH OTPE3KOB U BEJINYUH YIJIOB.

JlenaTh MPUKHUIKY M OLIEHKY JMHEWHBIX W YIJIOBBIX BEIUMYUH MPEAMETOB B
peanbHON >KM3HU, pa3MEPOB MPHUPOAHBIX O0BEKTOB. Paznuuarh pa3Mepsl ATHX
O00BEKTOB MO MOPSAKY BETUUYUHBI.

CTpouTh 4epTekKHU K T€OMETPUUECKUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCHOJb30BATh
NPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOAUTE JOTUYECKUE PACCYKICHUS C HCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonb30BaThCs MpPU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TpPEYrOJIbHUKOB,
CBOMCTBOM ME€JIMaHbI, TPOBEAEHHOMN K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
B PELIEHUU F€OMETPUUECKUX 3a/1au.

Onpenensats NapaJIeIbHOCTD MPSMBIX C IOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTe napajjieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSMOM.

Pemrats 3a7aun Ha KieTyaTol Oymare.

[IpoBOaUTH BRIYMCICHUS U HAXOAUTH YUCIIOBBIE U OYKBEHHBIE 3HAUECHUS YTJIOB
B F€OMETPUYECKHUX 3aJadyax C HCIOJIb30BAHHEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPH TEPECEUECHHUM JIBYX
napajuieNIbHbIX NPSIMBIX CeKyllel. Pemare npakTH4ecKre 3aJayd Ha HaX0XKICHUE
YTJIOB.

Binaners nonsituem reomerpuyeckoro mecta todek (I'MT). Onpenenstsb
OMCCEeKTPHCY yIJla U CepeUHHBIN MEPICHIUKYIISP K OTPE3KY KaKk TreOMETPUUECKHEe
MmecTa Touek. [lonb3oBaThes MoHsATHEM reomeTpuueckoro mecta Touek (I'MT) mpu
J0Ka3aTEeIbCTBE T€OMETPUUYECKUX YTBEPKICHHUI U TIPHU PEILICHUH 3a]1a4.



DopMyIUPOBATH OMPEACICHUS] OKPYXKHOCTH W Kpyra, XOpIbl U JHaMeTpa
OKPYXKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. ¥ METh JI0Ka3bIBaTh U IPUMEHSTh
3TH CBOICTBA MIPU PEIICHUM 3a/1a4.

BiageTs moHsTHEM OMMCAHHOW OKOJIO TPEYTroJibHUKA OKPYXKHOCTH, YMETh
HaxoJuTh €€ meHTp. Jloka3pIBaTh W MCIOJb30BaTh (haKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYToJIbHUKA MEPECEKAl0TCs B OJHOM TOYKE, U O TOM, YTO CEpPEIWHHBIC
NEPIECHANKYJISAPHI K CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BianeTe noHsiTHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
NEPIECHANKYIIPHOCTH KacaTeJIbHOW M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>XHOCTH, TIPOBEAEHHBIX U3
OJIHOM TOYKHU, U TPUMEHSTH 3TO B PEIICHUU IT'€OMETPUUECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATh MPOCTEHIINE TEOMETPUUECKHE HEPaBEHCTBA,
MOHUMATh UX MPAKTUYECKUN CMBIC].

[IpoBOUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TTOMOIIBIO IUPKYJIS U
JIMHEMKH.

K konIy 00yueHus B 8 kiaacce 00yJaromuics MOTYyIUT CISAYIONINE TPEIMETHBIC
pe3yabTaThI:

Pacrio3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX JIIEMEHTHI,
TIOJIb30BAThCSl WX CBOWCTBAMHU TPU PEIICHUH T€OMETPHYECKHUX 3aaad. Paznmuath
NPU3HAKK U CBOMCTBA MapajiesiorpaMmma, poM0a U MpsMOYTOJIbHHUKA, TOKa3bIBATh
UX ¥ YBEPEHHO MPUMEHSThH IIPH PEIICHUH T€OMETPHUSCKUX 3a1a4.

Hcnonp30BaTh CBOMCTBA TOYKH MEPECEUSHUST MEIMaH TPEYroJIbHUKA (IIEHTpa
Macc) B PEIICHUH 3a]1ad.

Brnanets moHsTHEM CpelHEl TUHUY TPEYTOJIbHUKA U TPAMICIIUH, TPUMEHSTh UX
CBOICTBA MPH PEIICHUH T€OMETPpHUECKUX 3a1ad. Mcronp3oBaTh Teopemy Darneca u
TEOpEMY O TPOTNOPIMOHATIBHBIX OTpPEe3KaX, MPUMEHITh UX IS PEIICHHUs
NpaKTHYECKUX 3a/1a4.

Pacnio3HaBaTh ICHTpaIbHO-CHMMETPUYHBIE (UTYpPHl W HUCIOIB30BaTH HX
CBOWCTBA IPH PEIICHUN 3a]1aM.

Brnagerp moHATHAMH TOAOOUSI TPEYroJibHUKOB, KoddduiueHnTta momodus,
COOTBETCTBEHHBIX JIEMEHTOB TIOJJOOHBIX TPEYTOJILHUKOB. FIMeTh IipeicTaBICHHE O
npeobpazoBaHUM TO00Ms W 0 MOAOOHBIX ¢urypax. Iloap30BaThCsS TpHU3HAKAMU
1o 00usl TPEYroJbHUKOB TPU PEIICHUHM TEOMETPUYeCKHX 3aaad. Jloka3eiBaTh M
PUMEHSTh OTHOIICHHSI MTPOMOPIUMOHATFHOCTH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpuMeHATh To100Me B MPAKTUIECKHUX 3aa9ax.

BeiBomuTh W UWCHONB30BaTh TpocTeimme (GopMynbl I TUIOMIAAH
TPEYroJbHHKA, TapajieiorpaMMa, poMOa M Tpanelun. Berauciate (pa3iuyHbIMA
crocobaMu) TUIOMIANb TPEYroJbHUKA W TUIOIIATd MHOTOYTOJBHBIX (UTYD
(ToNTB3ysiCh, THE HEOOXOAMMO, KAIBKYISITOPOM). 3HATh OTHOIICHHE IUIOIIAEH



NoJOOHBIX (DUTYp W MPUMEHSATh NPU pElIeHWH 3aaad. [[pUMEHATH MOIydeHHBIC
YMEHHS B MMPAKTUYCCKUX 3a/1a4ax.

[Tons3oBaTbest Teopemoit [ludaropa myis pemieHHuss TEOMETPHUECKUX H
npakTHYeCcKuX 3a1ad. CTpOUTh MATEMaTHIECKYIO MOJIEITh B IPAKTHUECKUX 3a/1a4ax,
CaMOCTOSITEITLHO JIENaTh YePTEXK U HAXOAUTH COOTBETCTBYIOIIUE JITTHHBI.

Bnagerp mMOHSATHEM BIUCAaHHOTO W IICHTPAIBHOTO Vyria, yIriia MEXIy
KacaTeJIbHOM M XOpIIOil, OMMCAHHON W BIHMCAHHOW OKPYXHOCTH TPEYroJbHUKA U
YeThIPEXYTOJbHUKA, IPUMEHATh UX CBONCTBA MPU PEIICHUH 3a1a4.

[IpuMeHATh TIOJTydeHHBIC 3HAHHUS HA MPAKTHKE — CTPOUTHh MaTEeMaTHUECKUE
MOJIEIH JIJIs 3a]1a4 peajbHON KU3HU U MPOBOIUTH COOTBETCTBYIONINE BBHIYUCIICHIS
C TpUMEHEHWEeM TIOJ00Ws W TPUTOHOMETpUU (TIOJB3YICh, TIE HEOOXOIMMO,
KaJIbKYJISITOPOM ).

K xoniry o0yuenus B 9 kiacce o0ydaromuics MOJyYUT CIEAYIOUIUE TPEIMETHbBIE
PE3YNIbTATHI:

3HaTh TPUTOHOMETPHUYECKUE QYHKIIMU OCTPBIX YIJIOB, YMETh HAXOJUTh C UX
MOMOIIBI0 Pa3IMYHbIE 3JIEMEHTHl MPSMOYTOJIBHOTO TPEYroJIbHUKA («pEIIeHHe
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaXxoIUTh (C MOMOIIBIO KATBKYISATOPA) IITUHBI
M YIJIBI U1 HETaOJIMYHbBIX 3HAUCHU.

[Tonb3oBaThcs popmMyliaMu MPUBEEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAaXOXKJIEHUS COOTHOIICHUH MEeXIy TPUTOHOMETPUUECKUMHU
BEJIMYUHAMM.

Jloka3bIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSTh UX IS
HAXOXJACHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («pPEIIeHUE TPEYTOIbHUKOBY),
OpU pEUICHUU TeOMETPUYECKUX 3ajad. [IpuMeHSTh TNOoNydYeHHbIE 3HAHUS MPH
pEIICHUH MPAKTUYECKUX 3a/1a4.

[IprMeHsATh TPUTOHOMETPHIO B 337]a4aX HA HAXO0XKJIEHUE TLIOIIAIU, BHIBOAUTH
U BIIAJIETh TPUTOHOMETPUUECKUMHU (POpMyNaMH JUIsl IUIOIMIAIU TPEYroJIbHHKA,
napasuiesiorpaMma, pom0a, Tpareluu, BEIBOJIUTh U MPUMEHITH hopmyrny ['epoHa u
dbopmyIy JUIsl TUIOIIAAN BBITTYKIIOTO YEThIPEXYTOILHUKA.

WmeTp pencTaBiieHne 0 TOMOTETUH, TPUMEHSThH B TPAKTUYECKUX CUTYAIUSX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHenast pu pelieHny 3a1ad.

Hcnonb3oBaTh TEOpeMbl O BIHMCAHHBIX YIax, yriax MeXAy XOpAamu
(CexymuMH) U yrie MeXay KacaTelIbHON U XOPIOH NP pPEelIeHUU T€OMETPUIECKUX
3amay. Jlokas3plBaTh M MPUMEHSATH TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB XOPI, O
IPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelbHOM.

BnageTs moHsSTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
npsiMOM  Ha IJIOCKOCTU. BrnajeTs MNOHATHSAMHU YriioBoro koddduimeHta wu
CBOOOJHOTO YJI€Ha, MOHUMAaTh MX TE€OMETPUYECKHUN CMBICI M CBSI3b YIJIOBOTO
ko3¢ duiMeHTa ¢ BO3pacTaHUEM U YObIBAHUEM JIMHEWHON QYHKIIUU. YMETH peliaTh



METOJIOM  KOOpJAHMHAT  3aJadd, CBS3aHHBIE C  MApaUIETBbHOCTBIO |
HEePIEHANKYISIPHOCTRIO TMPSMBIX, TIEPECEUCHUEM TMPSIMBIX, HAXOKICHHEM TOYCK
TIepeCceUYCHHUSI.

BeiBomuTh W BIIaETh ypaBHEHHUEM OKPYXHOCTH. MCmonb30BaTh METO.
KOOpJAHWHAT JUTsI HAXOXKJCHHUS TEpeceueHUuil OKPYKHOCTEH W TpsAMbIX. Bmamers
dbopMynaMu pacCTOSIHHUSI OT TOYKH O TMPSMOW, IUIOMIAAH MapajuiesiorpaMma B
KOOpJMHATaX, UMETh MOHATHE OO0 OPHEHTUPOBAHHOHU Iiomann. Iloap3oBaThCS
METOJIOM KOOPJMHAT Ha TUIOCKOCTH, IIPUMEHSTH €0 TPH PEIICHUH Te€OMETPUICCKHIX
M TpaKkTHYeCKUX 3amad. [IpUMeHSITh METOJ KOOpIWHAT B  TPAKTHUKO-
OPUCHTHPOBAHHBIX TE€OMETPHUYECKIX 3a]]auax.

Bnamere moHsATHEM BEKTOpa. YMETh CKJIAIbIBAaTh W BBIYMTATH BEKTOPHI,
YMHOXaTh HAa YHUCIJIO, BIIAJETh MpaBUIAMH TPEYroJbHUKA W TapajuieJorpaMma.
Brnamers mpakTHYECKHMMH WHTEPIPETAIMSIMH BEKTOPOB. YBEPEHHO TOJIB30BATHCS
KOOpJMHATAMU BEKTOpa. Bramers ClOXEHHEM W BBIUMTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCIIO B KOOPJIMHATAX.

HwmeTs nipencrasieHue o 6a3uce (Ha TUWIOCKOCTH). PackiaapiBaTh BEKTOPHI TIO
O0asucy. PackiageiBaTh BEKTOpbl CHJI C TIOMOIIBIO IPOCHUPOBAHUS |
TPUTOHOMETPUUYECKUX COOTHOIICHHUW. [IpUMEHATh, TONydeHHBIE 3HAHHUA B
NpOCTEUITUX (PU3MIECKHX 3aauax.

Bnanerp moHATHEM CKaJsIpHOTO MPOM3BEICHUS BEKTOPOB, MOHUMATH €ro
T€OMETPUUYCCKUI CMBICI U YBEPEHHO ITOJTH30BAThCS €r0 BRIPAKEHHUEM B JICKAPTOBBIX
KOOpAWHATaX. 3HATh TUCTPUOYTHBHOCTH CKASIPHOTO TIPOM3BEICHUS U €TO CBS3h C
npoernpoBaHueM. [IpUMEHSATh CKaJsIpHOE TMPOU3BEICHUE BEKTOPOB IS
HaXOXXJEHUSl JJIMH W YIJoB. Permarh reoMeTpuveckwe 3aJadd C TOMOIIBIO
CKaJSIPHOTO TIpou3BeneHus. Vcronb30BaTh CKASPHOE MPOM3BEIEHHE BEKTOPOB B
anredpanvecknx U GU3NISCKUX 3a/1a4ax.

Bnaners MOHATHSMU TPaBUILHOTO MHOTOYTOJBHUKA, IJIMHBI OKPYKHOCTH,
JUTMHBI IYTH OKPYXXHOCTH M paTuaHHOW MEphI yria, BEIYUCIATH TUIOMIAlb Kpyra 1
ero vacreid. [loHumars cmbicn yucna ©. [IpuMeHSATH MOTydeHHBIE YMEHHS MPH
pEIIeHNH TPAaKTUUYECKUX 3aJad. 3HATh HCTOPHUYECKHE CBEJCHHUS 00 W3MEpCHHH
JUTMHBI OKPYKHOCTH U TUTOIIATH KPYyTa.

HmeTs mpencTaBieHne O TpeoOpa3oBaHUM IUIOCKOCTH, O JIBHKCHHSX.
Haxomuth ocCH, TEHTPH CHMMETPUU (GUTYp, I[EHTPHl IOBOPOTA, HAXOIUTH
KOMIIO3HMIIMHA TMPOCTEHIMX TpeoOpazoBaHuii. [IpuMEHSTh ABMKEHHS IJIOCKOCTH
NpY PEIIeHUN TeOMETPUIECKIX 3a]1aH.

[IpuMeHATh TIONTyYeHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTH MaTEeMaTHUECKUE
MOJIEITH JIJIs 3a]1a4 peajbHON KU3HU U MPOBOIUTH COOTBETCTBYIONINE BHIYUCIICHIS
C TpPUMEHEHHEM IOAO00US M TPUTOHOMETPHUYSCKUX (QYHKIHHA (MOIB3YSICh, TIe
HEO00XOIUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pa3zenos U TeM IporpaMMsbl KomnuecTBo yacos ‘ OnexktpoHHbIe (U (POBEIE)
n/n Beero| Konrpomshete | Ilpaxtuueckue | ©0P330BaTeNbHBIE PeCcypehl
paboTHI paboThI
1 Hauvana reomerpuu. IIpocteiiimne reometpuyueckue Gurypsl 1 ux || 28 1
cBolicTBa. MI3MepeHne reoMeTpu4eCcKux BEINYUH
‘2 HTpeyFOJII)HI/IKI/I H 19 H 1 H H ‘
‘3 HHapannenLHOCTL. CyMMa yrioB MHOTOYTOJIbHHUKA H 15 H 1 H H ‘
‘4 HHpSIMOYFOJH)HI)IG TPEYroJIbHUKH H 7 H H H ‘
‘5 HFeOMeTqueCKHe HEpaBEHCTBA H 5 H 1 H H ‘
6 OxpyxHocTb. ['eomerpuueckue mecta Touek. [loctpoenus c 18 1
MTOMOIIBIO ITUPKYIIS U JINHEHKU
‘7 HHOBTopeHHe, 0000111eH1e, cCUCTEMAaTH3allAs 3HAHUN H 10 H 1 H H ‘
(OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 6 [ 0 [ |
8 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne n/m P Konrpoububie | IlpakTnyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
YeThIpEXyroIbHUKH 18 1
[Toobue 1
[Tnomans 1
4 Teopema [Tudaropa u Hauana 1 |
TPUTOHOMETPHH




5 VYTuIBl U 4eTBIPEXYTOJIBHUKY, CBSA3aHHBIE C 17
OKPYKHOCTBIO
6 [ToBTOpenue, 0600IIeHNE, CUCTEMaTH3aIUs 4
3HAHUMN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

9 kJj1acce

Ne
/o

HaumenoBaHue pa3zienos U TEM NporpamMmbl

KomnnuectBo yacos

OnexkrpoHHsIe (U(POBEIE)

Bcero|  KonrposbHbie [IpakTryecKue obpasoBaTesbHbIe PeCypChi
paboTHI paboThI
‘l HPemeHHe TPEYroJIbHUKOB H 10 H 1 H H ‘
‘2 HHOZ[OGI/IG TPEYTOJTHLHUKOB H 10 H 1 H H ‘
‘3 HMGTOH KOOpAMHAT H 6 H H H ‘
i [Becropu s T H |
‘5 HILJIHHa OKPYKHOCTH U IUIOLIAJb Kpyra H 10 H 1 H H ‘
‘6 HI[BH)KeHHsI IJTIOCKOCTH H 6 H H H ‘
7 [ToBTOpeHue, 0600IIeHNE, CUCTEMaTH3aIUs 11 1
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




IHOYPOYHOE IINTIAHUPOBAHHUE

7 kiacc
Ne Tema ypoka ‘ KonnuecTBo yacos Hara DNEeKTPOHHBIE
n/n Beero|| Konrponsusie || ITpaktuueckue | M3YICHIA ndposbie
paBOTHI PaBGOTHI o0Opa3oBaTelbHbIC
pecypcesl
‘l HI/ICTOpI/ISI BO3HUKHOBEHUS U Pa3BUTUS T€OMETPUU H 1
2  |[HauanbHble nOHATHSA reoMeTpuu. Touka, mpsiMas, 1
OTpE30K, JIy4d
3 ||HauanbHble noHsATHSA reoMeTpun. Touka, mpsiMas, 1
OTpE30K, JIy4d
4 [TonsiTre 06 akcHoMe, TeopeMe, TOKa3aTeIbCTBE, 1
OTIpE/IeNIEHUH, CBOMCTBE, PU3HAKE
5 ||B3auMHOE pacnosio;KeHUE TOYEK HA MPSMOM. 1
W3mepenue AIuHBI OTpe3Ka, pacCTOSHUE MEXKTY
TOYKaMH
6 ||B3auMHOE pacnoJio’KeHHE TOYEK Ha MPSIMOM. 1
N3mepenue AnuHbI OTpe3Ka, pacCTOSHUE MEXKTY
TOYKaMH
7  ||B3auMHOE pacnojioKEHHE TOYEK Ha IIPSIMOM. 1
N3mepenue AnuHbI OTpe3Ka, pacCTOSHUE MEXKTY
TOYKaMH
8  |[HHomymiockocTs u yroia. Bunel yrinos. M3mepenne 1
BEJIMYMH YTJIOB
9 |omynnockocTs U yroia. Bunsl yrinos. M3mepenne 1
BEJIMYMH YTJIOB
10 |ITomymockocTs u yroia. Buasl yrios. U3mepenue 1
BEJIMYMH YTJIOB
11 |BeprukanbHbsle U cMeXHBIE YIUIbl. [lapaensHeie u 1
NEPIEeHIUKYIIIPHBIE MTPSIMBbIE




Ne Tema ypoka KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Bceero| Konrponbhbie || Ipaktuueckue | A3YICHHA mdpoBbIe
PaBOTHI PaBGOTHI o0Opa3oBaTelbHbIC
pecypcesl

12 ||BepTukanbHble U cMexHbI€ yriibl. [lapannensabie u 1

NEPIEeHIUKYIIPHBIE MTPSIMBbIE
13 ||BeprukanbHble U cMexHbI€ yruibl. [lapannensHbie u 1

NEPIEHIUKYIIIPHBIE MTPSIMBIE
14 ||BepTukanbHble U cMexHbI€ yriibl. [lapannensHsie u 1

NEPIEHIUKYIIIPHBIE MTPSIMBIE
15 | BeprukaibHble U cMeXHbIE YIUIbl. [lapaiensHble u 1

NEPIEeHIUKYIIIPHBIE MTPSIMBbIE
‘16 HBI/ICCGKTpI/Ica yria H 1 H H H H ‘
‘17 HBI/ICCGKTpI/Ica yria H 1 H H H H ‘
‘18 HBI/ICCGKTpI/Ica yria H 1 H H H H ‘
‘19 H.HOMaHaSI. Bupl tomaneix. /lnnna jomManoi H 1 H H H H ‘
‘20 H.HOMaHaSI. Buabl nomanbix. [InuHa nomanoi H 1 H H H H ‘
21 |MHoroyronbHUKH. [lepumMeTp MHOTOYTOJIbHUKA. 1

[ToHsTHE O BBIMYKJIBIX ¥ HEBBITYKIIBIX

MHOTOYT'OJIbBHUKaX
22 |(MHoroyronbHUKH. [lepumMeTp MHOTOYTOJIbHUKA. 1

[ToHsTHE O BBIMYKJIBIX ¥ HEBBITYKIIBIX

MHOTOYT'OJIbBHUKaX
23 |(MHoroyronbHUKH. [lepumMeTp MHOTOYTrOJIbHUKA. 1

[ToHsTHE O BBIMYKJIBIX ¥ HEBBITYKIIBIX

MHOTOYT'OJIbBHUKaX
24 (MHoroyronbHUKH. [lepumMeTp MHOTOYTOJIbHUKA. 1

[ToHsTHE O BBIMYKJIBIX ¥ HEBBITYKIIBIX

MHOTOYT'OJIbBHUKaX




Ne Tema ypoka KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Bceero| Konrponbhbie || Ipaktuueckue | A3YICHHA widposbie
paGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcesl

25 |[MHoroyronbHUKH. [lepumMeTp MHOTOYTOJIbHUKA. 1

[ToHsTHE O BBIMYKJIBIX U HEBBITYKIIBIX

MHOTOYT'OJIbBHUKaX
‘26 HI/IHCprMeHTLI JUISL U3BMEPEHUN U TOCTPOEHUN H 1 H H H H ‘
‘27 HI/IHCprMeHTLI JUISL U3BMEPEHUN U TTOCTPOEHUN H 1 H H H H ‘
28 |[KontpousbHas padoTa o reme "Hadana reomerpun. 1 1

[IpocTeiimme reomeTpudeckue GUrypsl U UX

cBoiicTBa. I3MepeHne reoMeTpuueckux Guryp"
‘29 HMe;[HaHa, OucceKkTpuca U BbICOTa TPEYrOJIbHUKA H 1 H H H H ‘
‘30 HMe;[HaHa, OucceKkTpuca U BbICOTa TPEYrOJIbHUKA H 1 H H H H ‘
‘31 HPaBeHCTBO TPEYroJbHUKOB H 1 H H H H ‘
32 |[IlepBblil U BTOpOM NpHU3HAKU PaBEHCTBA 1

TPEYrOJIbHUKOB
33 |[IIepBblil U BTOpOM NpHU3HAKU PAaBEHCTBA 1

TPEYrOJIbHUKOB
34 |IlepBblil U BTOpPOM NpHU3HAKU PaBEHCTBA 1

TPEYrOJIbHUKOB
35 |[IlepBblil U BTOpO# pHU3HAKU PaBEHCTBA 1

TPEYrOJIbHUKOB
36 |[IlepBblil U BTOpOI pHU3HAKU PaBEHCTBA 1

TPEYrOJIbHUKOB
‘37 HPaBHOGGI[peHHLIe TPEYrOJIBHUKU U UX CBOMCTBA H 1 H H H H ‘
‘38 HPaBHOGGI[peHHLIe TPEYTrOJIbHUKHU U UX CBOMCTBA H 1 H H H H ‘
‘39 HPaBHOGGI[peHHLIe TPEYTrOJIbHUKHU U UX CBOMCTBA H 1 H H H H ‘
‘40 HHpI/BHaK paBHOOEPEHHOTO TPEYrOJIbHUKA H 1 H H H H ‘




Ne Tema ypoka ‘ KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Bceero| Konrponbhbie || Ipaktuueckue | A3YICHHA mdpoBbIe
paGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcesl

‘41 HHpmHaK paBHOOEIPEHHOTO TPEYroJIbHUKA H 1 H H H H ‘
‘42 HTpeTHﬁ IIPU3HAK PABEHCTBA TPEYrOJIbHUKOB H 1 H H H H ‘
‘43 HTpeTHﬁ IIPU3HAK PABEHCTBA TPEYrOJIbHUKOB H 1 H H H H ‘
‘44 HTpeTHﬁ IIPU3HAK PABEHCTBA TPEYrOJIbHUKOB H 1 H H H H ‘
45 ||@urypsl ¢ oceBoil cummerpueit. [Ipumepsl 1

CUMMETPHH B OKpPYXKAIOIIEM MUpPE
46 ||@urypsl ¢ oceBoil cummerpueit. [Ipumepsl 1

CUMMETPHH B OKpPYXKAIOIIEM MUpPE
‘47 HKOHTpOJILHaSI pabota no Teme "TpeyronpHukn" H 1 H 1 H H H ‘
‘48 HHapaJmeHLHOCTL MPSIMBIX H 1 H H H H ‘
‘49 HCBOﬁCTBa Y IPU3HAKYU NapajIeIbHBIX MPSMBIX H 1 H H H H ‘
‘50 HCBOﬁCTBa Y IPU3HAKHU NapajIeIbHBIX MPSMBIX H 1 H H H H ‘
‘51 HCBOﬁCTBa Y NIPU3HAKYU NaPAIIICIBHBIX IPSIMBIX H 1 H H H H ‘
‘52 HCBOﬁCTBa U IPU3HAKYU NapauieIbHbIX MPSIMbIX H 1 H H H H ‘
‘53 HCBOﬁCTBa Y IPU3HAKHU NapajIeIbHBIX MPSMBIX H 1 H H H H ‘
‘54 HCBOﬁCTBa Y IPU3HAKYU NapajieIbHBIX MPSMBIX H 1 H H H H ‘
‘55 HCyMMa YIJI0B TPEYroJIbHUKA H 1 H H H H ‘
‘56 HCyMMa YIJI0B TPEYroJibHUKA H 1 H H H H ‘
‘57 HBHGHIHI/IG YIJIbl TPEYTOJIbHUKA H 1 H H H H ‘
‘5 8 HBHGHIHI/IG YIJIbI TPEYTOJIbHUKA H 1 H H H H ‘
59 ||CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA U cymMa || 1

BHEIIHUX YTJIOB BBIITYKJIIOTO MHOTOYTOJIbHUKA
60 ||CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA U cymMa || 1

BHEIIHUX YIJIOB BBIITYKJIIOTO MHOTOYTOJIbHUKA




Ne Tema ypoka KonnuecTBo yacos Hara DNEeKTPOHHBIE
n/n Bceero| Konrponbhbie || Ipaktuueckue | A3YICHHA widposbie
paGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcsl
61 ||CyMMa BHYTpEHHUX YIJIOB MHOTOYTOJIbHUKA M cymma || 1
BHEIIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
62 |KontponsHas padora o Teme "IlapamienbHOCTb. 1 1
CymMma yriioB MHOTOyrojibHuka"
63 |[Ipu3HaKu paBeHCTBA IPSIMOYTOJIbHBIX 1
TPEYrOJIbHUKOB
64 |IIpu3HaKku paBeHCTBA IPSIMOYTOJIbBHBIX 1
TPEYrOJIbHUKOB
‘65 HHepHeH)menﬂp Y HAaKJIOHHAs H 1 H H H H
66 ||(CBOMCTBO MeAMaHbI IPSIMOYI'OJILHOTO TPEYrOJbHUKA, 1
MIPOBEAEHHON K TUIIOTEHY3¢€
67 ||CBOMCTBO MeAMAaHbBI IPSIMOYI'OJILHOTO TPEYrOJbHUKA, 1
MIPOBEAEHHON K TUIIOTEHY3€
‘68 HHp;IMoerJILHLIﬁ TPEYroJbHUK ¢ yriioM B 30 FpaILYCOBH 1 H H H H
‘69 HHp;IMoerJILHLIﬁ TPEYroJbHUK ¢ yriioM B 30 FpaILYCOBH 1 H H H H
70 ||CooTHOLIEHUS MEXTy CTOPOHAMU U yIIIaMH 1
TpPEYroJbHUKA
71 ||CooTHOLIEHUS MEXTy CTOPOHAMH U yIIIaMH 1
TpPEYroJbHUKA
72 |[HepaBencTBO TpeyroJyibHUKa. HepaBeHCTBO 0 AnuHe 1
JIOMaHOM
73 ||HepaBeHCTBO MEXIy NEPIEHIUKYIIPOM U 1
HAaKJIOHHOM. PaccTosiHue OT TOYKHU 110 NpsSMOU
74 || KontponsHas pabota o Temam "[IpssMoyrossHbIe 1 1
TpeyroapHukn", "I'eomeTpruueckue HepaBeHcTBA"
‘75 HOKPY)KHOCTI), XOpAbl U JUAMETPBI, UX CBOMCTBA H 1 H H H H




Ne Tema ypoka ‘ KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Bceero| Konrponbhbie || Ipaktuueckue | A3YICHHA widposbie
paGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcesl
‘76 HOKPY)KHOCTI), XOpAbl U JUAMETPBI, UX CBOMCTBA H 1 H H H H
77 || B3auMHOE pacroJIOKEHUE OKPYKHOCTH U MPSIMOM. 1
KacarenbHas u cexymasi K OKpyKHOCTH
78 ||B3auMHO€ pacnoJIoKEHUE OKPYKHOCTH U MPSIMOH. 1
KacarenbHas u cexyias K OKpyKHOCTH
79 ||B3auMHO€ pacnoJIOKEHUE OKPYKHOCTH U MPSIMOH. 1
KacarenbHas u cexyas K OKpyKHOCTH
‘80 HOKPY)KHOCTI), BIMCAHHAs B yroJl H 1 H H H H
‘81 HOKPY)KHOCTI), BIIMCaHHAs B yroJl H 1 H H H H
82 ||[lonsTHE O TeoMeTpUUecKOM MecTe Touek. [Tpumepsl 1
Tr€OMETPUYECKHUX MECT TOUEK Ha MJIOCKOCTH
83 ||[lonsTHE O TeOMeTpUUECKOM MecTe Touek. [Tpumepsl 1
Tr€OMETPUYECKHUX MECT TOUEK Ha MJIOCKOCTH
‘84 HOHI/IC&HH&H OKPYXHOCTb TPEYI'OJIbHUKA, €€ [ICHTP H 1 H H H H
‘85 HOHI/IC&HH&H OKPY>KHOCTb TPEYTOJIbHUKA, €€ LIEHTP H 1 H H H H
86 |MeTos reoMeTpHUUECKUX MECT TOUEK MPH PELICHUN 1
reOMETPUUECKUX 3314
87 |[MeTon reoMeTprUueCcKUX MECT TOUEK IPH PELICHUN 1
reOMETPUUECKUX 33134
88 |[MeTon reoMeTprueCcKUX MECT TOUEK NP PELICHUN 1
reOMETPUUECKUX 33134
89 |[MeTon reoMeTprUueCKUX MECT TOUEK NP PELICHUN 1
reOMETPUUECKUX 33134
90 ||O6ocHOBaHUS MPOCTEHITUX TOCTPOSHHA, ITATIBI 1
3aJ1auM Ha IOCTPOEHHUS, PELICHUE 3a7a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOHN




/o

Tema ypoka

KomnnuectBo yacos

Bcero

KontponsHbie
paboTHhI

[IpakTrnueckue
paboTHhI

[ara
U3Y4YEHUS

ONEeKTpPOHHBIE
uppoBbIe
o0Opa3oBaTelbHbIC

pecypcsl

91

O6ocHOBaHUS MPOCTEHITUX TOCTPOSHUM, STATIBI
3aJ1a4M Ha IOCTPOCHHUs, PEIICHUE 3a7a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKON

92

KonTtponeHas padota o teme "OKpy>KHOCTb.
I'eomerpuueckue mecra Touek. [loctpoenus ¢
MTOMOIIBIO UPKYIIS U TUHEHKN"

93

[ToBTOpenue u o6o6meHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3INYHBIMU
TEMaMH Kypca

94

[ToBTOpenue u o6o6meHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3INYHBIMU
TEMaMH Kypca

95

[ToBTOpenue u o6obmeHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3IUYHBIMU
TEMaMH Kypca

96

[ToBTOpenue u o6o6meHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3IUYHBIMU
TEMaMH Kypca

97

[ToBTOpenue u o6obmeHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3IUYHBIMU
TEMaMH Kypca

98

[ToBTOpenue u o6o6meHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3INYHBIMU
TEMaMH Kypca

99

[ToBTOpenue u o6o6meHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3IUYHBIMU
TEMaMH Kypca




/o

Tema ypoka

KomnnuectBo yacos ‘

Bcero|| KoHTpoiibHBIE
paboTHhI

[IpakTrnueckue
paboTHhI

Hara ONEeKTpPOHHBIE

U3Y4EHHUS uppoBbIe

o0Opa3oBaTelbHbIC
pecypcel

100 |IToBTOpenue u oboOuIeHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3IUYHBIMU
TEMaMH Kypca

‘101 HI/ITOFOBaH KOHTpOJIbHas paboTa

102 |IToBTOpenue u oboOuIeHue. Pemenue 3anay,
WUTIOCTPUPYIOLINX CBA3U MEXY Pa3IUYHBIMU
TEMaMH Kypca

‘OBH_[EE KOJIMYECTBO YACOB 110 [TPOTPAMME

| 102 | 6

8 KVIACC

Ne i/

Tema ypoka

KoauuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
Hara uudposbie
u3yyeHusi ~ o0pasoBaTeibHbIE

pecypchl

Hctopuss BO3HMKHOBEHMSI M Pa3BUTHS
rE€OMETPHH. HavanbpHbie MOHSATHS
reomerpu. Ilonatme 00  axcuome,
TeopeMe, J0Ka3aTeNIbCTBE, ONPE/IEICHUN.
B3aumHOe pacnojiokeHue TOYeK Ha
npssmoi. Ilomymnockocrs.  M3mepenue
BEJIMYMH yri0B. buccekrpuca yria.
UYersipexyrosbauku. [lapamnenorpamm,
€ro NPU3HAKU U CBOMCTBA




Jlomanas. Bungel  somasbIX.  J{nuHa
nomMaHo. MHoroyrosbauku. Ilepumerp
MHOTOYT0JIbHUKA. [[OHATHE O BBITYKIIBIX U
HEBBITYKJIBIX MHOT'OYI'OJIbHHUKAX.
IlepBuuHbIE MpEACTABIECHUS O PaBEHCTBE
¢uryp, MX pacroioXeHWH, CUMMETPHH.
IIpocreinmme nocrpoenus. MHCTpyMeHTHI
JUISL U3BMEPEHUN U ITOCTPOEHHUH.
[Tapannenorpamm, ero Npu3HaKu u
CBOMCTBA

[TapamenpHOCTE IPSIMBIX, UCTOPUYECKUE
CBeJIeHUs O TocTynaTe EBkiuaa u o ponu
Jlo6a4eBCKOTO B OTKPHITHH HECBKIUIOBOM
reoMerpud. CymMmMa BHYTPEHHHX YIJIOB
MHOI'OYIroJIbHUKa ¥ CyMMa BHCHIHHX
YTJIOB BBITYKJIOTO MHOT'OYT'OJIbHUKA.
[Tapannenorpamm, ero nNpu3HaKu u
CBOICTBA

[Tapannenorpamm, ero Npu3HaKu u
CBOICTBa

[TpssMoyroapHUK, poMO, KBaapaT, UX
IIPU3HAKU U CBOMCTBA

[TpssMoyroapHUK, poMO, KBaapaT, UX
IIPU3HAKU U CBOMCTBA

[TpsiMOyroapHUK, pOMO, KBaIpaT, UX
IIPU3HAKU U CBOMCTBA

CpenHss nuHUS TpeyroybHUKa. MeTon
YABOCHUS MEJIMAHbI TPEYTrOJIbHUKA.




TeopeMa o0 nepeceyeHn MeIuaH
TPEYroJIbHUKA

CpenHss nuHUS TpeyroybHUKa. MeTon
YABOCHUS MEJIMAHbI TPEYTrOJIbHUKA.

nomaHoi.  CumMMmeTpu4HbBIe  (DUTYPHI.
OcCHOBHBIE CBONCTBAa OCEBOM CUMMETPHH.
[IpuMepsl CUMMETPUH B OKpYXKaroleM
MHpE.

? Teopema o0 nepeceyeHUH MeIUaH !
TPEYroJbHUKA

10 Tpamnenus. PaBHoOeipeHHAs Tpanenus, |
e€ CBOWCTBA U IPU3HAKHU

1 Tpamnenus. PaBHoOeipeHHAs Tpanenus, |
e€ CBOWCTBA U IPU3HAKU

12 [IpssMoyronpHas Tpanenus 1

13 CpenHss TuHUS Tpareuun 1

14 Teopema daneca 1

15 TeopeMa 0 TpONOPLHOHAIBHBIX OTPE3KAX 1

16 Teopema BapunboHa 111 IPOU3BOJIBHOTO |
YeThIPEXYroJIbHUKA

17 LleHTpasibHO-CUMMETPHYHBIE (PUTYPHI 1

18 KonTtponeHas paboTa 1o teme 1
"YeTbIpEXYroJbHUKH"
PaBencTBO TPEYrOJIbHUKOB.
CoOTHOIIEHHST MEXJy CTOPOHAMH U
yriamMu — TpeyrojibHuka.  HepaBeHcTBO

19 TpeyrojipHuka. HepaBeHCTBO 0 JuiMHE 1




[Tono6ue. [TonoOue TpeyrobHUKOB,

20 KO2(UITMEHT TI0100us

21 [Tpu3Haku mo00us TPEYrOJILHUKOB

22 [Tpu3Haku mo00us TPEYroJILHUKOB

23 [Tpu3Haku moxoOust TPEyroIbHUKOB

24 [TpumeHneHue mMo00us P peIeHUH
Te€OMETPUYECKUX U TPAKTUIECKUX 33129

)5 [TpumeHneHue mo00us P pelIeHUH
TeOMETPUYECKUX U TIPAKTUUECKUX 3a1a4

%6 [TpumeHneHue mMo00us P peICHUH
TeOMETPUYECKUX U TIPAKTUUECKUX 3a1a4

27 KonTtponsHas padora no teme "I[logooue"

)3 [Tnomans. [lonstre nuomaau. ColicTBa
TUTOIIAJIeH TeOMETPUIECKUX QUTyp

29 [TonsTre muomaau. CBolicTBa mouiaaen
reOMEeTPUIECKUX HUTyp

30 [TonsTre muomaau. CBolicTBa mouiaaen
reOMEeTPUIECKUX HUTyp
[Tpocreiimme GopmyIbl s TUTOIIAN

31 TPEYroJIbHUKa, Tapajuiejorpamma, pomoa
U Tpanemnuu
[Tpocreiimme GopMyIbl s TUTOIIA TN

32 TpeyrojbHUKa, MapauieaorpaMmma, pomoa
U Tpanemnuu

33 [Tnomaayu mogoOHBIX Guryp

34 [Tnommaay mogoOHBIX Guryp

35 OTHolIeHne MIoae TpeyrojJbHUKa




36

KonTtposnpsHas paboTa 1o teme
"Tnomans"

37

[Ipu3Haku paBeHCTBA IPSMOYTOJIbHBIX
TpeyronbHukoB.  Ilepnengukymsasp u
HAaKJIOHHAsL. CaoiicTBO MeEIUaHbI
IIPSIMOYT'OJIBHOTO TPEYroJIbHUKA,
MIPOBEAEHHOMN K TUIIOTEHY3E.
IIpsAMOYTOJIBHBIN TPEYTrOJIBHUK C YIIIOM B
30°.

38

Teopema ITudaropa. [Ipumenenue
Teopemsl [Tudaropa npu pemennn
MPAKTUYECKUX 3214

39

[Tpumenenue Teopemsl [Tudaropa npu
pELIeHUN IPAKTUYECKUX 3a1ad

40

[Tpumenenue Teopemsl [Iudaropa npu
pELIeHUN IPAKTUYECKUX 3a1ad

41

[IponopumoHanbHbIE OTPE3KHU B
MPAMOYTOJIbHOM TPEYTOJIbHUKE

42

[IponopumoHanbHbIe OTPE3KHU B
MPSAMOYTOJIbHOM TPEYTOJIbHUKE

43

OnemeHTsl Tpuronomerpuu. Cunyc,
KOCHHYC, TAHT€HC U KOTAHT'€HC OCTPOTO
yria OpsIMOYrOJIbHOTO TPEYrOJIbHUKA

44

CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
OCTpOTO yria IpsMOYrOJIBHOTO
TpEeyroJabHUKA

45

Tpuronomerpuveckue GyHKIUU YTIIOB B
30°,45°u 60°




46

Tpuronomerpuveckue GyHKIUU YTIIOB B
30°,45°u 60°

47

KonTtponsHas padota no teme "Teopema
[Tudaropa u Hayana TpuroHoMeTpun"

48

OxpyxHocTb. IloHATHS OKpYXHOCTH H
Kpyra. DJIeMEeHThl OKPYXHOCTH M Kpyra:
LEHTp, paauyc, MAUAMETp, XOpHaa, HuX
CBOWCTBAa. B3auMHOe  pacnosioxeHue
OKPY)KHOCTH U TpsMOH. OKpYKHOCTb,
BIIMCaHHAas B yroJl.

49

VYTIIBl U 4ETBIPEXYT OJIbHUKY, CBS3aHHBIE C
OKPYXHOCTBIO. Brincanusie u
LIEHTPaJIbHBIC YIJIbI

50

Bnoucannsie n HCHTPAJIbHBIC YTJIbI

51

Bnoucannsie n HCHTPAJIbHBIC YIJIBI

52

VYroJ MeXy KacaTelIbHOW U XOpI0i

53

VYroJ Mexky KacaTeJIbHOU U XOpI0i

54

VYTl MEXIy XOpAAMU U CEKYILIUMU

[N [ G G U -

55

[ToHsITHE O TEOMETPUUECKOM MECTE TOUEK.
IIpuMepel reOMETPUYECKUX MECT TOYEK Ha
IUDIOCKOCTH.  buccekrpuca  yrma u
CEPEIMHHBINA TMEPIEHAUKYISAP K OTPE3KY
KaK TEOMETpPUYECKHE MecTa  TOYeK.
OnucaHHasi OKPYXHOCTb TpPEYroJIbHHKa,
e€ HeHTp. Meroa reoMeTpuyecKux MecT
TOYCK IIpU PCHICHUHN TCOMCTPHYCCKUX
3ajad.

56

Brniucanneie u onucaHHbIE OKPYKHOCTH
TPEYroJIbHUKA U YETBIPEXYTOJIbHUKHU




57

CBolicTBa U NPU3HAKU BIMCAHHOTO
YeTBIPEXYrOJIbHUKA

58

CBolicTBa U NPU3HAKU BIMCAHHOTO
YeTBIPEXYTOJIbHUKA

59

B3anMHoOe pacnosioxkeHue AByx
OKPYKHOCTEH

60

B3anMHoOe pacnosioxkeHue AByxX
OKPYKHOCTEH

61

Kacanue okpyxHOCTER

62

Kacanue okpyxHOCTER

63

OOm1me kacaTenbHbIE K IBYM
OKPYKHOCTSIM

64

KonTponsHas padota o teme "YTIIbI 1
YeTHIPEXYTOJILHUKH, CBSI3aHHBIE C
OKPY>KHOCTBIO"

65

[ToBTOpenue u o6oOeHne. Pemenne
3aj1a4, WLTFOCTPUPYIOLIUX CBSI3H MEXTY
Pa3INIHBIMH TEMAaMH KypcCa

66

[ToBTOpenue u o6o0meHne. Pemenne
3aj1a4, WLTFOCTPUPYIOLIUX CBSI3H MEXTY
Pa3iIMUHBIMH TEMAaMH KypcCa

67

[ToBTOpenue u 06o6menue. [Tocrpoenus ¢
MOMOIIBIO  IUPKYISl U JIMHEHKH.
Ucropuueckue ceaenusi. OOoOCHOBaHUS
MIPOCTENIINX MOCTPOCHUM, ATAlbl 3aJa4u
Ha T[IOCTPOCHMS, pEIICHHE 3a1ad Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEHKOM.

68

Hrorosas koHTposbHasA paboTa




OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME
9 kiacc
Ne Tema ypoka ‘ KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnbie | Ilpaktnueckne | H3YICHHA mHdpoBbIe
pPaGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypchl

‘1 HCI/IHyC, KOCHHYC, TaHTeHC yriioB ot 0 1o 180° H 1 H H H H ‘
‘2 HOCHOBHOG TPUTOHOMETPUYECKOE TOKIECTBO H 1 H H H H ‘
‘3 HdDOpMyJILI MIPUBEICHUS H 1 H H H H ‘
‘4 HPemeHHe TPEYroJIbHUKOB. TeopemMa KOCUHYCOB H 1 H H H H ‘
‘5 HTeopeMa CHUHYCOB H 1 H H H H ‘
6 |Pemenue mpakTUYECKUX 3aa4 C UCTIOJIb30BAHHEM 1

TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB
7 | Tpuronomerpuueckue GopMysbl A TUIOMIAN 1

TPEYroJibHUKA, TapajuieIorpaMMa
8 |®opmyna lepona Lt | | | |
‘9 HdDOpMyJIa TJTOIIA/IA BBIITYKJIOTO YETHIPEXYTOJIbHUKA H 1 H H H H ‘
10 |[KoHTponbHas paboTa o teme "Pemenue 1 1

TPEYroJbHUKOB"
‘ll HXOpZ[I)I Y MOJ00HBIE TPEYTOJIBHUKH B OKPYKHOCTH H 1 H H H H ‘
‘12 HTeopeMa 0 IPOU3BEIAECHUU OTPE3KOB XOP/I H 1 H H H H ‘
‘13 HTeopeMH 0 NMPOU3BEACHUH OTPE3KOB CEKYIUX H 1 H H H H ‘
‘14 HTeopeMm O IIPOU3BEACHUU OTPE3KOB CEKYILIUX H 1 H H H H ‘
‘15 HTeopeMa 0 KBaJpaTe KacaTeJIbHOU H 1 H H H H ‘
‘16 HTeopeMa 0 KBaJpaTe KacaTeJIbHOU H 1 H H H H ‘




Ne Tema ypoka ‘ KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnbie | Ilpaktnueckne | H3YICHHA mdpoBbIe
pPaGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcesl
‘17 HTeopeMm Uessl 1 Menenas H 1 H H H H
‘18 HTeopeMm Uessl 1 Menenas H 1 H H H H
‘19 HHOHSITI/IG 0 TOMOTETHH H 1 H H H H
20 ||KouTtponpsHas pabota o teme "l[logobue 1 1
TPEYroJbHUKOB"
21 ||YpaBHeHHE IpsIMOM Ha IJIOCKOCTU. YTIOBOM 1
K02 (UITMEHT ¥ CBOOOIHBIN YICH, MX TEOMETPHUSCKUH
CMBICTT
22 |[lapanienbHOCTb U MEPHEHAUKYISPHOCTD MPSIMBIX 1
(uepe3 yrioBoit KOApPHUIIHEHT)
‘23 HVpaBHeHHe OKPYKHOCTHU H 1 H H H H
24 |HaxoxaeHue NepeceyeHil OKpyKHOCTEHN U PSIMBIX B 1
KOOpJUHaTax
‘25 H@opMyJIa pacCTOsIHUSA OT TOYKH JI0 IIPSIMOU H 1 H H H H
26 |[IpumeHeHne MeTO1a KOOPAUHAT B IPAKTUYECKH- 1
OpPHEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1adax
‘27 HBGKTOPH Ha IUIOCKOCTHU H 1 H H H H
28 ||CnosxeHue v BBIYMTAaHUE BEKTOPOB — IIPaBHIIA 1
TPEYroJbHUKA U TapajuieIorpaMma
‘29 HVMHO)KeHHe BEKTOPA HA YUCIIO H 1 H H H H
‘30 HKOOpZ[I/IHaTI)I BEKTOpa H 1 H H H H
31 ||CnoxxeHue 1 BBIYMUTAHUE BEKTOPOB, YMHOKEHHE 1
BEKTOpa Ha YUCJIO B KOOPAUHATAX
‘32 HHpI/IMeHeHI/Ie BEKTOPOB B (PU3HKE, IEHTP MACC H 1 H H H H




Ne Tema ypoka KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnbie | Ilpaktnueckne | H3YICHHA widposbie
pPaGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcsl
33 |[IlonsTre o 6a3uce (Ha mIockocTr). Pa3noxenus 1
BEKTOPOB 110 0a3ucy
34 ||CkansipHO€ MPOU3BEAECHNUE BEKTOPOB, TEOMETPUUECKUI 1
CMBICJI U BBIpA)KEHHE B JEKAPTOBBIX KOOPIAMHATAX
‘35 HCKaHHpHOG MIPOU3BEICHUE U POECLIMPOBAHKE H 1 H H H H
36 |[I[IpuMmeHeHHE CKaIsIPHOTO IPOU3BEIEHUS BEKTOPOB IS 1
HAXOKJICHHS JUTUH U YTJIOB
37 |[IlpuMeHeHnE CKaIsIPHOTO IPOU3BEICHUS BEKTOPOB IS 1
HAXOKJICHUS JUTUH U YTJIOB
38 |[IIpuMmeHeHnE CKaIsIPHOTO IPOU3BEICHUS BEKTOPOB ISl 1
HAXOKJICHHS JUTUH U YTJIOB
39 |Pemenue reoMmeTpruuecKuX 3a7a4 ¢ MOMOIIBIO 1
CKJIIPHOTO TIPOM3BEICHUS
40 |PemeHue reoMeTpUYECKUX 3374 C ITOMOIIBIO 1
CKJIIPHOTO TIPOM3BEICHUS
‘41 HKOHTpOJII)HaH pabota no teme "Bekrops” H 1 H 1 H H H
42  |IIpaBUIIbHBIE MHOTOYT'OJbHUKH, BEIYUCICHUE UX 1
AIIEMEHTOB
43  |IIpaBUIIbHBIE MHOTOYT'OJbHUKH, BEIYUCICHUE UX 1
AIIEMEHTOB
‘44 HqI/ICJIO T ¥ JUIMHA OKPYKHOCTH H 1 H H H H ‘
‘45 HqI/ICJIO T U IJTUHA OKPYKHOCTHU H 1 H H H H ‘
‘46 HILJH/IHa JYT'Y OKPY>KHOCTH H 1 H H H H ‘
‘47 HPal[I/IaHHaSI Mepa yria H 1 H H H H ‘
‘48 HHJIOHI&I[I) Kpyra 1 €ro 3J€MEHTOB (CEKTOpa U CErMEHTA) H 1 H H H H ‘




Ne Tema ypoka ‘ KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnbie | Ilpaktnueckne | H3YICHHA widposbie
pPaGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcsl

‘49 HHJIOHI&I[I) Kpyra 1 €ro 3J€MEHTOB (CEKTOpa U CErMEHTA) H 1 H H H H
50 |BeluncieHue nepuMeTpOB U IUIOMAAeH GuUryp, 1

BKJTIOYAOIIUX AJIEMEHTHI Kpyra
51 |[KonTponbHas 1o teme "J{mMHa OKpYXHOCTH U TuIoImags || 1 1

prraﬂ
‘52 HHGHTpaJH)HaH CHAMMETPUS H 1 H H H H ‘
53_|Mosopor Lt | | | |
‘54 HOCGBaSI CUMMETPHUS H 1 H H H H ‘
‘55 HHapaHHeHI)HHﬁ MEPEHOC H 1 H H H H ‘
‘56 HHOHSITI/IG JIBUJKEHUS U €r0 CBOWCTBA H 1 H H H H ‘
‘57 HKOMHOE}I/IHI/H/I JBWOKEHUH (IIpocTeiiiie npuMepsl) H 1 H H H H ‘
58 |IloBTOpenue u o6o6menue. Pemenne 3aaay, 1

WLTIOCTPUPYIOIIUX CBS3H MEXKTY PA3IMYHBIMU TEMaMH

Kypca
59 |lloBTOopenue u o6obmenue. Pemenne 3aaauy, 1

WLTIOCTPUPYIOIIUX CBS3H MEXKTY PA3IMYHBIMU TEMaMH

Kypca
60 |IloBTOpenue u o6o6menue. Pemenne 3anauy, 1

WLTIOCTPUPYIOIIUX CBS3H MEXKTY PA3IMYHBIMU TEMaMH

Kypca
61 |IloBTOpenue u o6o6menue. Pemenne 3aaay, 1

WLTIOCTPUPYIOIIUX CBS3H MEXKTY PA3IMYHBIMU TEMaMH

Kypca
62 |IloBTOpenue u o6o6menue. Pemenne 3anauy, 1

HWIUTIOCTPUPYIOIIUX CBA3U MCKAY Pa3JIMYHBIMU TCMaMU
Kypca




Ne Tema ypoka KonnuecTBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Beero| Konrponbnbie | Ilpaktnueckne | H3YICHHA widposbie
pPaGOTEI pPaGOTEI o0Opa3oBaTelbHbIC
pecypcsl
63 |IloBTOpenue u o6o6menue. Pemenne 3aaauy, 1
HWIUTIOCTPUPYIOIIUX CBA3U MCKAY Pa3JIMYHBIMU TCMaMU
Kypca
64 |IloBTOopenue u o6o6menue. Pemenne 3anauy, 1
HIUTIOCTPUPYIOIIUX CBA3U MCKAY Pa3JIMYHBIMU TCMaMU
Kypca
65 |IloBTOpenue u o6o6menue. Pemenne 3aaauy, 1
HWIUTIOCTPUPYIOIIUX CBA3U MCKAY Pa3JIMYHBIMU TCMaMU
Kypca
66 |IloBTOpenue u o6o6menue. Pemenne 3anauy, 1
HWIUTIOCTPUPYIOIIUX CBA3U MCKAY Pa3JIMYHBIMU TCMaMU
Kypca
67 |IloBTOopenue u o6ob6menue. Pemenne 3aaauy, 1
HWIUTIOCTPUPYIOIIUX CBA3U MCKAY Pa3JIMYHBIMU TCMaMU
Kypca
‘68 HI/ITOFOBaSI KOHTpOJIbHAs paboTa H 1 H 1 H H H
(OBLIEE KOJIMUECTBO YACOB I10 IIPOTPAMME || 68 | 5 [ 0 [




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

I'eometpus, 8 kiacc/ Mep3nsk A.l'., TonskoB B.M.; mon penakiueit
[Togonbckoro B.E., OO0mecTBO ¢ OrpaHUYe€HHONW OTBETCTBEHHOCTHIO
WN3narensckuii nientp «BEHTAHA-I'PA®y; AxkuuonepHoe 0O0IIeCTBO
«3narenscrBo «lIpocemenue»

I'eometpus, 9 knacc/ Mep3nsak A.l'., TlonskoB B.M.; mox penakuueit
[Togonbckoro B.E., OO0mecTBO ¢ OrpaHUYe€HHONW OTBETCTBEHHOCTHIO
WNznarensckuii nientp «BEHTAHA-I'PA®y»; AxiuuoHnepHoe 0O0IIeCTBO

«H3paTenbcTBO «HpOCBCI_HCHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

I'eometpus, 8 knacc/ Mepansk A.T'., Tlonskos B.M.; nox penakuueit
[Togonbckoro B.E., O61iecTBO ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO
«3narensctBo «lIpocBemenue»

I'eomeTpus, 9 xknacc/ Mepansk A.T'., TlonskoB B.M.; nox penakuueit
[Toponbckoro B.E., O61iecTBO ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®»; AkiinonepHoe o0I11ecTBO

«H3parenbcTBO «HpOCBCI_HCHI/IC»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru/

https:/myschool.edu.ru/

https://resh.edu.ru/

https:/study.skysmart.ru/

https://www.yaklass.ru/

https://uchi.ru/
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