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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEU 1EIbI0 00eCeunTh M3YyYEeHUE CBOMCTB M pa3MepoB (GUTYp, HX
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JTIOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUs, JOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyX JIeHUs «OT TPOTHBHOTO», OTJIMYaTh CBOMCTBA OT TPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKIeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enpio M3ydeHUs TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK HMHCTPYMEHTa
IPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUIECKUX 3aJ1a4, BCTPEUAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
T€OMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YepTEX WM PUCYHOK, HAUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOenst win TpeOdyeMmble pa3Mephbl Tapaxa il aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIHUTEIbHAS JIMHUS B U3YYCHUU T€OMETPHH.
[Tpu pemieHny 3amad MPAKTHYECKOTO XapakTepa OO0Yy4arolIUiicsl YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJbTara.

Oco6eHHOCTh y4eOHOr0 Kypca YriIyOaEHHOTO U3YyUYCHHUS TEOMETPHH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBiajeBaloT nMH. CyIECTBYIOIINE TEMBI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHUS, TMOMOTAIOIIME MM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a Tak)Ke TIOJIb30BATHCS IOJYUCHHBIMH 3HAHUSIMH TIPU PEIICHUM TPAKTHYCCKUX
3azay.

CornacHo yueOHOMYy TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcs YriyOnEHHBIN
yaeOHbI Kypc «['eomMeTpusi», KOTOPBIH BKIIOYAET CJICTYIONTUE OCHOBHBIC Pa3/eibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dnmeMeHTs TpuroHoMeTpumny, «Ilmomanam», a
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

Ha usyuenne yueOnHoro kypca «l'eomerpus» otBogutcsi 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hefienio), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUKHOBEHHs W pPa3BUTHA reomeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocte W yroi. Buael yrinos. HM3MepeHue BeIWYMH — YIJIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOT'OYroJIbHUKA. [IOHSATHE O BBIMYKIBIX U HEBBITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEApEHHBIE, pPABHOCTOpOHHME. Menuana, OuccekTpuca U BBICOTA
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOWIEHUST MEXIY CTOPOHAaMHM M yIJlaMH TpeyroJibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBximna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHas1. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTHM M Kpyra. DJIEMEHTBl OKPYXHOCTH M KpyTra: LIEHTp,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloaoXeHHe OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKuX MECT TOUEK IIPHU PELICHUH T€OMETPUYECKUX 3a4au.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapannenorpamm, ero mNpu3HaKd U cBoucTBa. [IpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBoMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss JTUHUSA TPAIICLHH.

CpenHsas nuHUSL TPEyrojJbHUKA. METOoJ yABOEHUS MEAWaHbl TPEYroJbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIC (PUTYPHI.

IMoxoome

[Togobue TtpeyroabHUKOB, Kodbdunmrent mnomodus. I[lpusHaku mom00us
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
Tpanenuu. [nomaau nogoOHeIX puryp. OTHOIIEHHE MIIOIA/IeN TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojibHuKa. TpuroHomerpuueckue ¢GyHkiuu yriaoB B 30°, 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAHHBIE OKPY’KHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHresic yrioB or 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckre  QopMynbl Ui [UIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. Popmyna I'epona. Popmyna mioumaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIeOMETpUYECKHi cMbIca. [lapamienbHOCTP M NEPHNEHAUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxaeHue I1epeceyeHuid OKpPYKHOCTENM U
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOMIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CIIOKEHME M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpAa HA YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopAauHaTaX. JMCTPpUOYTUBHOCTH CKAJISAPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nmHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBOType, apxuTekrype. Kommosummun
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHUSA IPOrPaMMbl IO MaTEMaTHKE
XapaKTEPU3yKTCS B HaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJIECHUEM HHTEpPECa K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUK{, LEHHOCTHBIM  OTHOLIEHUEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MaTEeMaTUKOB U POCCUMCKOM MaTEMaTUYECKOM IIKOJIbI, K HCIIOJb30BAHUIO JTHUX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3aliy €ro
npaB, MpPEICTaBICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBIECHUHN, MPOUEAYp TPa)kJAaHCKOTO o0IliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHMEM JOCTHKECHUNM HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyA0BOr0 BOCIIUTAHUS:

YCTAaHOBKOM HAa aKTMBHOE Yy4YaCTHE€ B pEIIEHUM IPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTEMaTH4YECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCIEIIHOW MpodeccHoHaNbHOM
JESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H



MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, pPEUICHUM, paCCYXKIEHUN, YMEHHIO BHJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTel HAYYHOI'0 NNO3HAHUSA:

OpUEHTallMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKu Kak c(epbl 4eIoBeuecKon
JeATEIbHOCTH, TAaNoB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALMU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHUKH U MAaTEMAaTHUYECKOW KYyJIbTypOW Kak CpeICTBOM
MO3HAHMS MHUpPA, OBJIAICHUEM HaBbIKAMHU HCCIIEA0BATEIbCKOM e TEIbHOCTH;

6) ¢usnueckoro BocnuTaHuA, GOPMHPOBAHMA KYJIbLTYPbI 310POBbSA H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHWE 3HAaHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTH4YEeCKUX 3HAHUM JIJIs pelIeHus 3a1a4y
B 00JacTH COXPAaHHOCTH OKpYXarouleil cpeabl, MIaHUPOBAHUS TIOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pEelIeHUs;

8) ajanTanuM K U3MEHAIIMMCH YCJOBUSM COLMAJILHON UM NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, IOBBIILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpuoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIINH U3 OTBITA APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUHM HOBBIX 3HAHWM, (HOPMYITHUPOBATH UJIEH,
MOHSTHS, TUTIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM UYHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIOD  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbBI30B, TPEOYIOIIMH KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAaeMble pPEIICHUsT U JACUCTBUSA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHsI MPOTpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y o0ydaronierocss OyayT copMUpOBaHbBI MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATECILHBIMU  JEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JNEHCTBUSAMU M YHUBEPCATHLHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jiornyeckue eiicTBUA:

BBIIBIIT M XAPAaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOLIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpEJENICHHS MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAacCU(UKAIUY,
OCHOBAaHMS 1711 0000IIEHHS U CPAaBHEHMSI, KDUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIIITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX M YTBEPKACHUSAX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTEMaTHUUECKUX YTBEPKIACHUH (IpsiMble M OT
IMPOTUBHOI0), MPOBOAUTH CAMOCTOSTEIBHO JOKA3aTENbCTBA MAaTEMAaTHUYECKHX
(GakToB, BBICTpaMBaTh apryMEHTALMIO, MPUBOAMTH NMPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyKIeHus;

BBIOMpATh CMoco0 pelmeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

UCITOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAaHUS,
dbopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBAaTH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IUIAHY 3KCIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHHUA, OKCIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHMIA;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH

IIPEATNIOJIOAKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.
Pabora ¢ unopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3HPOBATh W HWHTEPHPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (QOopMy HpelacTaBiIeHHUs HHGOpPMALMM U  WUIFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, InarpaMMaMu, HTHOM TpauKoi 1 UX KOMOWHAIUSAMU;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMU MO KPUTEPHUSIM, MPEIOKEHHBIM HIH
c(OPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJACHHS B COOTBETCTBUHU C YCIOBUSIMHU H
IeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSATEILHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C Yy4ETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl TMpU peIIeHWH YYEOHBIX MaTEeMaTHYECKUX 3a]ad, NPUHUMATh I1eJb
COBMECTHOW JIEeATEIBHOCTH, TUIAHMPOBATH OPTraHW3allUI0 COBMECTHOH paboTHI,
pacmpenenaTh BHIBI pa0doT, JOTOBapHBaThCSA, OOCYKIATh IMPOIECC W PE3yJbTar
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIC), BBHINIOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHHUBATH
KauecTBO pe3yjbTaTa M KadyeCTBO CBOETO BKJIada B OOMmMH pe3yiabTaT 10
KpUTepusiM, ChOPMYITUPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHS.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



BBISIBJISATH MPOOJIEMBI ISl PELICHHS B JKM3HEHHBIX M y4EOHBIX CUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJNTOPUTM pEUIEHMs 3aJauyd (WU €ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOPMAIIH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJA/IETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ysbrara
pelIeHrs MaTeMaTHIeCKO! 3a7jaui, CAMOMOTHUBAIIUHN U PEQIICKCHH;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BOZHHKHYTh IIPH PELICHUHU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITOCTABICHHOMN LIENH U
YCIIOBUSIM, OOBACHSTh PUUMHBI TOCTUKEHUS WM HETOCTHXKEHUS LI€TU, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh 3MOLMHU NPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PEIICHHS 3a4a4H.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 00y4deHus B 7 kj1acce 00y4aromuics MOJIYyYUT CIEAYIONUE TPEIMETHBIC
pPE3YJBTATHI:

Pacno3naBaTh M3yde€HHBIE TE€OMETPUYECKUE (UTYpBI, OMNPENeisaTh HX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaTh TIeOMETpUUYECKHe (UTyphI, BBINOIHATH
YEpPTEXKU [0 YCIOBUKO 3adauu. M3mepsATs JIMHEHWHBIE WU YIJIOBBIE BEJIUYHHBI.
PemaTe 3aa4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYHMH MPEIMETOB B
peaibHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB IO TOPSIKY BETUIHHBI.

CTpouTh 4yepTek U K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd TMpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TI'E€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJHWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aay.



OmnpenensTs napajiebHOCTh MPSMBIX C TOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT
c HUMH cekyuias. OnpenensaTh napauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOMU.

Pemars 3aaun Ha kieTdaroil Oymare.

[TpoBOANTH BBIUMCIECHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
YIJIOB B TEOMETPUYECKMX 33Jad4ax C MCIIOJB30BAHUEM CYMMBI  YTJIOB
TPEYrOJHbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPH
IIEPECECUCHNH JBYX MapaJUICJIbHBIX MPSAMBIX CeKyulled. Pemate npaxkTudeckue
3a/1ayy Ha HaXO0XJCHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OHMCCEKTPHUCY yIJla U CEPEIUHHBIN NEPIICHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
Mecta Touek. [lonb3oBaTbesa noHaTueMm reomerpuueckoro Mmecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUHN U IIPU PELLICHUH 3a/1a4.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh IOKA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPH PEIICHUU 33/1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaXoAUTh €€ LEeHTp. JJoKa3bIBaTh U HUCIOJIb30BaTh (PAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, UYTO CEpPEAMHHBIC
MEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIb30BAaTHCS TEOPEMOU O
IIEPIICHIUKYJIAPHOCTA KAacaTeIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IPUMEHSATH ITO B PELLIEHUU T€OMETPUUECKUX 3a1a4.

Jloka3piBaTh W TNPUMEHATH MPOCTEUINNE TIE€OMETPUYECKHE HEPABEHCTBA,
MTOHUMATh UX NMPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISL U
JIMHEUKHU.

K konmy oOyuenus B 8 kiacce oOydarouuiicsl TOMYYUT —CJICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJAbl UYETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCS MX CBOMCTBAMHM IPHU PELICHUU T'E€OMETPUYECKUX 3aaad. Paznuyarhb
MPU3HAKU U CBOMCTBA MapajiejorpaMmma, pomoa U npsiMOYroJIbHUKA, JOKa3bIBaTh
UX U YBEPEHHO NPUMEHSTh NPU PELLIEHUH T€OMETPUUYECKUX 3a/1ay.

Hcrnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUST MEANAH TPEYTOJIbHUKA (LIEHTpa
Macc) B PELLICHNH 3a/1ay.

Bnanets noHsTHEM CpeqHEN JUHUU TPEYroJIbHUKA U Tpareluu, MPUMEHSTh
X CBOMCTBA NpHU pEIICHUH T€OMETPUYECKUX 3aaad. lcmonap3oBaTh TeopeMmy



dasieca U TeOpeMy O NMPONOPLUUOHANBHBIX OTPE3KaX, NPUMEHITh UX IS PELICHUS
PaKTUYECKUX 3a/]a4.

Pacnio3naBaTh IIEHTpaJbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh HX
CBOICTBA IIPH PELICHNUH 33]1a4.

Brnanerp moHATHAMHU TOA00MS TPEYroOJIbHUKOB, Ko3(dUIMEHTa MMOa00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTOJIHHUKOB. MIMETh MpencTaBiIeHHE O
npeodpazoBannu moaodus U o moAoOHbIX ¢urypax. Ilomp3oBaThcs mpHU3HAKAMU
1no/100Us TPEYroJIbHUKOB MpU PELIEHUH NeoOMEeTpUYecKuX 3aaad. [lokaspiBaTh U
IPUMEHATH OTHOLLEHUS MPONOPLHUOHAIBHOCTH B MPSMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MO100KE B MPAKTUUECKUX 33Ja4ax.

BeiBomuth W HCHOJIB30BAaTh MpocTeimue (QopMyiabl Uisl  IIOIIAAU
TPEYroJIbHUKA, NapajjiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnocobaMu) IUIOUIa[b TPEYrojJbHUKA M IUIOIAAd MHOTOYIOJbHBIX (UTYp
(monb3ysich, TA€ HEOOXOAWMO, KaJbKYJISATOPOM). 3HATh OTHOIIEHUE ILIOIIAEH
NOJO0OHBIX (PUTYp M NPUMEHATH NMPU pelieHuu 3anad. [IpuMeHsATh MoJydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHX
3aJlayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanets MNOHSATMEM BIMCAHHOTO U ILEHTPAJBHOTO YyIJIa, YyIia MEXIy
KacaTeIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJbHUKA H
YEeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a]a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TpPUMEHEHUEM TMOAO00US W TPUTOHOMETPHUM (MONB3YSICh, T/A€ HEO0OXOIHUMO,
KAJIbKYJISITOPOM).

K koHniry 00y4yeHus B 9 ki1acce o0y4aromuics MoayyuT CIeayIOIUe MPeIMETHbIC
pe3yabTaThl:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBI0 PAa3IMYHbIE SJIEMEHTHl MPAMOYIOJBHOTO TPEYroJIbHUKA («peuieHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KAIbKYJISATOPA) AJIUHbI
U yTJIbI J1 HETAaOJIMYHBIX 3HAUYCHUM.

[Tons3oBaThes GpopMysiaMu TMPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJECTBOM JIJISI HAXOXJECHUS COOTHOIIEHUN MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, MPUMEHATH UX JJIs
HAXOXKJEHUSI PA3JIUYHBIX JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IpU PEIIEHUH TeOMETPUYECKUX 3ajnay. [IpuMeHsTh mnoJiydeHHbIE 3HAHUS MPH
pEelIEHNU MPAKTUYECKHUX 3a/au.



[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJAEHUE IUIOIIAIN, BBIBOIUTD
U BIQJCTh TPUTOHOMETPUYECKHUMH (opMylaMu ISl IUIOMIA[M TPEYroJbHUKA,
napasuiesorpaMma, pom0a, Tparneuuu, BEIBOJUTh U IPUMEHATh Gpopmyny ['epona u
(bopMyiTy JUIsl IUTOIAIH BBITYKJIOIO YETHIPEXYTOJIbHUKA.

MMeTp 1mpeacTaBieHHME O TOMOTETUH, MNPHUMEHATh B IPAKTUYECKHUX
CUTyalUsX.

Hcnonp3oBaTh Teopembl UeBbl 1 MeHenas npy peleHny 3a1ay.

Hcronb30BaTh TEOPEMBI O BIMCAHHBIX YIJIAX, yridax MEXIy XOpAaMmH
(CeKyLIMMM) U yTiie MEXKIy KacaTelabHON U XOPJOH MPHU pEIEHUH F€OMETPUUECKUX
3amad. JIoKa3plBaTh U NPUMEHATH TEOPEMBI O IPOU3BEACHUU OTPE3KOB XOpIH, O
IIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBaPATE KaCaTCIbHOU.

Brnanete moHSATHEM KOOpPAMHAT HAa IUIOCKOCTH, pabdoTaTh C YpaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Biagerb MNOHATHSAMM yIJIOBOTO KO3(QQUIMEHTa U
CBOOO/IHOTO 4JI€HA, MOHUMAaTh WX TEOMETPUUECKUHA CMBICI U CBS3b YIJIIOBOTO
ko3 duieHTa ¢ BO3pacTaHHMEM M YObIBAHUEM JHMHEHHOW (QYHKIUU. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MAPAJUIEIBHOCTBIO U
MEPIECHINKYJIIPHOCTBIO TPSAMBIX, IEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECCUCHHUS.

BeiBomUTh M BIAAETh YpPaBHEHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOA
KOOpPAMHAT Uil HAXOXKICHHUs IEPECEUCHU OKPYKHOCTEM M NpsMbIX. Braners
dbopMmynamMu paccTOSHHMS OT TOYKM JO MPSAMOM, IUIOHNIAAM MapajuiesiorpaMMa B
KOOpAMHATAaX, UMETh MOHATHE 00 OpUEeHTHpOBaHHOM mowmaau. lloap3oBaThCs
METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
F€OMETPUYECKUX U IIPAKTUYECKUX 3anad. lIpumeHars Meron KxoopauHaTr B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTb HAa YKCIJIO, BIAJAETh IPAaBUJIAaMU TPEYTrOJbHHMKA W IapajuleorpaMma.
Biianerp nNpakTUYECKUMU HMHTEPIPETALUSAMUA BEKTOPOB. YBEPEHHO ITOJIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTp CI0XKEHWEM M BBIYMTAHUEM BEKTOPOB,
YMHOEHHUEM BEKTOpA Ha YUCJIO B KOOpINHATAX.

Nwmets nmpencraBieHue o 0asuce (Ha MIIOCKOCTH). PackiaapiBaTe BEKTOPHI 1O
O0asucy. PackimagpiBaTh BEKTOpPHl CHJI € TOMOINBIO MPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUM. IIpUMEHATH IIOJMy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1auax.

Bianete NOHATHEM CKaJspPHOIO IPOM3BEICHUS BEKTOPOB, INOHHUMATh €TI0
F€OMETPUYECKUM CMBICI M YBEPEHHO IIOJb30BaTbCS €0 BBIPAXKCHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh NUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEACHUS
U €r0 CBA3b C NPOEUUPOBAHUEM. [ IpUMEHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB
JUIsl HaXxOXKJEHUs JUIMH M YIVIOB. PemaTe reomMeTpuyeckue 3aJadd ¢ MOMOLIbIO



CKaJISIpHOTO TIpou3BeeHus. Vcronp30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanvecknx U GU3NYECKUX 3a/1ayax.

BraneTs MOHATHSIMH MPAaBWILHOTO MHOTOYTOJIBHHMKA, JIJTMHBI OKPYXKHOCTH,
JUTMHBI YT OKPYKHOCTH M PaIMaHHOW MEPHI yIiia, BEIYUCIATH MJIOMIAAb Kpyra U
ero vacreid. [lonumars cmbicn yucna m. [IpuMeHSITh TONydeHHBIE YMEHHUS MPHU
pEIICHNM TPAKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHUE CBENCHUS 00 W3MEpEHUU
JUTHHBI OKPY>KHOCTH ¥ TUIOIIAHN KpyTa.

VimeTp mpencTaBiIeHHE O TMPeoOpa3oBaHWU TUJIOCKOCTH, O JBHIKCHHSX.
HaxoguTth ocH, WEHTPHI CHUMMETpUU (UTYp, ICHTPHI IOBOPOTA, HAXOJHUTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpazoBanuid. [I[puMeHATh NBHXKEHUS TIOCKOCTH
TIPY PEIICHUU TEOMETPUIECKUX 3a1ad.

[IpuMeHATh TIOIyYeHHBIC 3HAHHWSA Ha MPAKTHKE — CTPOUTh MaTEeMaTHYECKUE
MOJICNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TMOJ00UsI M TPUTOHOMETPUUECKUX (PYHKIUN (MOJB3YSCh, TJIe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnubsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edso0.ru/78c146¢c4
N3mepenne reoMeTpuvaecKiuX BeTUIHH
bubmuoreka [IOK
Tpeyrobrnit 19 1 https://m.edsoo.ru/78c146¢c4
[TapamnensHocTh. CymMMa yrioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
[IpsiMoyronbHBIE TPEYTOJIBHUKI 7 bubmmorexa [JOK
PAMOYT peyt https://m.edsoo.ru/78c146¢c4
['eomeTpuueckne HepaBeHCTBA 5 1 bubmorexa HOK
P P https://m.edsoo.ru/78c146¢c4
OxpyxkHocThb. ['eomeTpuyeckue mecra
TO‘Ipe}IZ)KHOCT OCHUS C iOMO BIO LIUPKYJIS 18 1 bubmorexa HOK
L p HIPIO THPKY https://m.edso0o.ru/78c146¢4
Y JIMHEHKH
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jgesioB U TeM nupposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
1 Herbipexyronpiiki 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 YTIuibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 10 1 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Peruerue Tpeyroabuuios 22 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
2 Hozobue TpeyrobHuicon 12 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Merox koopauHar 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 1 https://m.eds00.ru/dddde230
bu6mmorexa [IOK
> JLTHHa OKpYARHOCTH H IUIOWAIE Kpyra 16 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JIBHDKEHHA MA0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI

1 Hcropust BOSHUKHOBEHUS U 1 bubnuoreka [IOK
pa3BUTHUS TEOMETPUH https://m.eds00.ru/925af86b
HauanpHbie moHATHS

2 reometpuu. Touka, mpsamast 1 bubmmorexa [JOK

pu. > 1P ’ https://m.edsoo.ru/659c4331
OTpE30K, JIy4
HauanpHbie moHATHS
3 reoMmerpun. Touka, npsmas 1 bubmmorexa LOK
D > 1P ’ https://m.edsoo.ru/20bael12a
OTpE30K, Iy
ITousarue 06 akcuoMe,

4 TEOpEME, 10Ka3aTeIIbCTBE, 1 bubnnoreka [JOK
ONIPEIEIIEHUH, CBOWCTBE, https://m.edso0.ru/3d223477
IpU3HaKe
B3aumHoe pacnionoxxenue

5 TOUYEK Ha npsiMoil. M3mepenue 1 bubnnoreka [JOK
JUIMHBI OTPE3KA, PACCTOSHUE https://m.eds00.ru/92b776f1
MEXY TOUKaMH
B3aumHoe pacnionoxxenue

6 TOYEK Ha npsmoil. 3mepenue 1 bubnnoreka [JOK
JUTMHBI OTPE3Ka, pACCTOSTHUE https://m.eds00.ru/9c500788
MEXY TOUKAMH

7 B3aumnoe pacnonoxenue 1 bubnuorexa [IOK
TOYEK Ha npsmoil. 3smepenue https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

AJIMHBI OTPE3Ka, paCCTOAHUC
MECXKIAYy TOUKaMU

[ToxymmockocTs u yroi. Bunast

bu6mmoreka [IOK

8 N
ysz SMCPEHHE BETIHHH https://m.edso0.ru/36862b3
YIJIOB
[TonymnockocTs 1 yroi. Buapl
9 yrioB. M3mepeHue BeMuuH bubmmorexa LIOK
https://m.edsoo.ru/21ce4ff2
yIJIOB
ITonymnockocTs 1 yroi. Buasl
b K
10 yrioB. 3mepenue BeuuuH nommorexa 11O
https://m.edsoo.ru/ce214e34
yTJI0B
BepTukansHbie 1 CMEXHBIE Bu6 OK
11 yrasl. [lapannensabie u nommoreka L
https://m.edsoo.ru/7399faea
HEepIEHIUKYIISPHbIE MTPSIMbIe
BepTukansHbie 1 CMEXHBIE Bu6 OK
12 yrasl. [lapaniensHbie u nommorexa L
https://m.edso0.ru/5¢c2c0dff
NEepIEHINKYIISPHBIE TIPSIMBbIE
BepTukanbHbie 1 CMEXHBIE Bu6 OK
13 yribl. [lapannensHeie u momorexa L1
https://m.eds00.ru/4a4bf678
NepIEHIUKYIISPHBIE TIPSIMbIE
BepTukanbHbie 1 CMEXHBIE Bu6 OK
14 yrasl. [lapamiensasie n momorexa L1
https://m.edsoo.ru/84ee61de
HepIHeHIUKYIISPHbIE MPsIMble
BepTukanbHbie 1 CMEXHBIE Bu6 OK
15 yrasl. [lapamiensabie n noumoreka 1
https://m.edsoo.ru/d04bb9c5
HepIeHIUKYIISPHBIE IPSIMbIe
b K
16 buccekrpuca yrina uonuorexa O

https://m.edsoo.ru/da5e003c
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bubmuorexa [JOK

17 buccexrpuca yria https://m.edsoo.ru/557998af
18 buccekTpuca yria bubmmorexa LIOK
https://m.eds00.ru/5ea89182
19 Jlomanas. Buspl 10MaHbIX. bubmuorexa [JOK
Jlmna noMaHou https://m.edso00.ru/c84d7212
20 Jlomanasi. Busel loMaHBbIX. bubnmoreka [JOK
Jimna noManou https://m.edso0.ru/91fe52bc
MHuoroyronasHuku. [lepumerp
21 MHOroyrosibHuka. [Ionarue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/0Oaab8dfc
MHOTOYT'OJIbHUKAX
Mmuoroyronsauku. [lepumerp
99 MHOroyroibHuka. [Ionarue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOTOYT'OJIbHUKAX
MHoroyronasHuku. [lepumerp
93 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/5cc7a352
MHOTOYT'OJIbHUKAX
MuoroyronasHuku. [lepumerp
24 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKaX
MHoroyronasHuku. [lepumerp
o5 MHOroyrosibHuka. [Ionarue o bubnnoreka [JOK

BBIITYKJIBIX U HCBBITYKJIBIX
MHOT'OYT'OJIbHUKaX

https://m.edso0.ru/3e269ed8



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
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26 WNHcTpyMeHTsI U1 U3MepeHuit bubmumorexa [IOK
Y MOCTPOEHUM https://m.edso00.ru/333ecb98

97 HNHCcTpyMEHTHI 111 U3MEPEHUN bubnuoreka [IOK
U IIOCTPOEHUN https://m.eds00.ru/26b0a806
KonrtponbHas pabora no reme
"Hauana reomerpuu.

28 [Ipocreiiiiie reoMeTpUudeCcKue bubnunoreka [HOK
(GUrypsl U NX CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpu4aecKux
¢uryp"

29 Menuana, GuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYTOJIbHUKA https://m.eds00.ru/9ae97099

30 Menuana, OuccekTpuca u bu6mmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroapHUKOB bubmorexa LHOK

https://m.edsoo.ru/8e04a02f

39 [IepBblit 1 BTOpOI IPU3HAKU bubnnorexka [JOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edsoo.ru/0f5d60af

33 ITepBslii 1 BTOpON MPU3HAKU bubnuoreka [IOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a9b

34 IlepBbIil 1 BTOPOH IIPU3HAKH bubnnoreka [JOK
PaBEHCTBA TPEYTrOJIbHUKOB https://m.edso0.ru/34f8650e

35 [IepBblii 1 BTOpOY MPU3HAKU bubnnorexa [JOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edsoo.ru/ffe06285

36 [IepBelii 1 BTOpPOil MpU3HAKU bubnuorexa [IOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edso0o.ru/79753cdf

37 PaBHOOe1peHHbIE bubnnorexa [JOK

TPECYTrOJIbHUKH U UX CBOMCTBaA

https://m.edsoo.ru/c59fdae9
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PaBHOOenpeHHbIC bubmumorexa [IOK
38 .
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHOOenpeHHbIC bubnuoreka [IOK
39 .
TPEYTOJIBHUKH U UX CBOMCTBA https://m.edsoo.ru/1c2cc982
40 [Tpu3nak paBHOOEAPEHHOTO bubnmoreka [JOK
TpeyrojbHUKA https://m.eds00.ru/480b3c40
a1 [Ipu3Hak paBHOOEIPEHHOTO bubmumorexa [IOK
TpEyroJbHUKA https://m.edsoo.ru/bf564ab7
42 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edso0.ru/b4229637
43 TpeTuii npu3HaKk paBEeHCTBA bubnuorexa [JOK
TPEYTOJIbHUKOB https://m.edso0o.ru/7a899c49
44 Tperuil npu3HaK paBeHCTBA bubnnorexa [HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cummetpuei. [Tpumepst bubnunoreka [JOK
CHMMETPHUH B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
durypsl ¢ 0ceBOI
46 cummetpuei. [Tpumepst bubnunoreka [JOK
CUMMETPHUU B OKPYKAKOLIEM https://m.edsoo.ru/a48cfOcd
Mupe
47 KonrponbHas pabora no reme bubnuoreka [IOK
"TpeyronbHuku" https://m.edso00.ru/6f0a9a78
bu6mmorexa [IOK
48 II
APALIICHRHOCTS TIPAMEIX https://m.edso00.ru/a081482d
49 CBoiicTBa U NpU3HAKU bubmuotexa [JOK

MnapajiCJIbHBIX MIPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa 1 MpU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMBIX https://m.edso00.ru/75899b52
CBolicTBa U NpU3HAKU bubnuoreka [IOK

51
IapaJuyIeIbHBIX IIPSMBIX https://m.edsoo.ru/e0fde699

59 CBoiicTBa M PU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMBIX https://m.edsoo.ru/74e8bd74

53 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMbIX https://m.edsoo.ru/070fd7db

54 CBoiicTBa U MpU3HAKU bubnnoreka [JOK
HapaJyIeIbHBIX IIPSMBIX https://m.eds00.ru/5¢90c339

55 CymMmMa yriioB TpeyroyibHHUKa bubmmorexa LIOK

https://m.edsoo.ru/d1dca5cd

56 CymMa yrIiioB TpeyrojabHHUKA bubmmorexa LIOK

https://m.edsoo.ru/7af6d9e6

S7 Bremnue yrisl TpeyrojibHHUKa bubmmorexa LOK

https://m.edsoo.ru/bc409f4f

58 BHenaue yritel TpeyrojibHUKa bubmmorexa [OK

https://m.edsoo.ru/371cbell
CymMa BHYTPEHHHX YIJIOB

59 MHOTOYTI'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YTIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOT'OYTOJIbHUKA
CymMa BHYTPEHHHX YIJIOB

60 MHOTOYT'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso00.ru/e638a510
MHOT'OYTOJIbHUKA

61 CyMMa BHYTPEHHUX YTJIOB bubnmnorexa [JOK

MHOI'OYroJIbHHUKa U CyMMa

https://m.edsoo.ru/b75edeOe
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BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOTI'OYT'OJIbHHUKA

KontponbHast pabora o Teme

bu6mmoreka [IOK

2 "1 .
0 ApaIENbHOCTS. CyMMa https://m.eds00.ru/40947485
YIJIOB MHOTOYTOJIbHUKA
[Tpu3naku paBeHCTBa
63 IPSIMOYTOJIBHBIX bubmmorexa [TOK
PIMOYE https://m.eds00.ru/330d63ff
TPEYroJbHUKOB
[Tpu3naku paBeHCTBa
64 MPSMOYTOJIBHBIX bubmorexa [JOK
PAMOYE https://m.edsoo.ru/0e1544dc
TPEYTrOJIbHUKOB
65 [leprieHquKyNIAp U HAKIOHHAS bubmmorexa LOK
PHEHMIYIAP https://m.eds00.ru/957310000000000
CBOHCTBO MeIHUAHBI
66 MPSIMOYT'OJIBHOTO bubnnorexa [HOK
TPEYTrOJIbHUKA, IPOBEIEHHOMN https://m.edsoo.ru/b34a450e
K THIIOTEHY3€
CBOICTBO MeIUaHbBI
IIPSAMOYTOJIBHOTO bubnnoreka [JOK
67 .
TPEYroJabHUKA, IPOBEAEHHON https://m.edso0.ru/83fabf79
K THIIOTEHY3€
68 [IpsAMOYTOIBHBIN TPEYTOIBHUK bubnnoreka [JOK
¢ yriom B 30 rpaaycoB https://m.eds00.ru/52b57d0f
[IpssMOYTOIBHBIN TPEYTOIBHUK bubnuorexa [IOK
69
¢ yriioM B 30 rpamycoB https://m.edsoo.ru/aec6d443
CooTHo1IEHNS MEX
Y bu6mmorexa [IOK
70 CTOPOHAMH U yIJIaMU

TpPEYrojabHUKa

https://m.edsoo.ru/95db41f7
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COOTHOIIIEHUS] MEXKTY

71 CTOPOHAMH U yIIIaMU bubmmorexa [JOK
p yr https://m.edso0.ru/5ea388d0

TpeyrojbHUKa
HepaBeHncTBO TpeyronbHuKa.

72 HepaBeHCTBo op Jﬁﬂe bubmmorexa [JOK

paper 8 hitps://m.eds00.ru/50a9985

JIOMaHOM
HepaBenctBo Mexay

73 NEPIEHIUKYIISIPOM U bubnuoreka [IOK
HAaKJIOHHOM. PaccTostHue ot https://m.edsoo.ru/7284chde
TOYKHU 1O NPSAMOUN
KonTponbnas pabota no
teMaM "[IpsimoyrosibHbIE

74 S — bubnuorexa [IOK
"p o ’ https://m.edso0.ru/85f00be3

I'eomerpuueckue

HepaBeHcTBa"

75 OKpyXHOCTb, XOPJIbI U bubnunoreka [JOK
JMaMeTpBl, UX CBONCTBA https://m.eds00.ru/588c3a8d

76 OKpyXHOCTb, XOPJIbI U bubnuoteka [JOK
JUaMeTpBl, UX CBONCTBA https://m.eds00.ru/02406d49
B3aumHoe pacnionoxxenue

77 OKPYKHOCTH U MPSAMOI. bubnuotexa [JOK
KacarenbHas u cekymas K https://m.edso00.ru/00d222d9
OKPYXHOCTH
BzaumHoe pacnionoxxenue

78 OKPY>KHOCTH U TIPSIMOM. bubnmnoreka [JOK
KacarenpHas u cexymas K https://m.edsoo.ru/4f8753bb
OKPYXHOCTH

79 B3anmuoe pacnonoxxenune bubmorexa HOK

https://m.edsoo.ru/a52f2800
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OKPYKHOCTH U MPSAMOIA.
KacarenbHas u cexymas k
OKPY’KHOCTH

80 OKpyXHOCTb, BIUCAHHAs B bubnnoreka [HOK
yromu https://m.eds00.ru/3767ac35
81 OKpY>XHOCTb, BIIUCAHHAS B bubnnoreka [HOK
yroma https://m.edsoo.ru/f019e49b
[TonsiTrie 0 reOMETPUIECKOM
82 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
reOMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa TIOCKOCTH
ITonsiTHE O TEOMETPUUECKOM
83 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
reOMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TUIOCKOCTH
84 OrnucanHast OKPYXKHOCTh bubnuoteka [JOK
TPEYTrOJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
OnucaHHast OKpYKHOCTb bubnuoreka [IOK
85 N
TPEYTrOJIbHUKA, €€ LICHTP https://m.edso00.ru/c96254e9
Meroa reoMeTprU4EeCKUX MECT
86 ToquHn u euf)eHI/m bubmmorexa [OK
pup https://m.edsoo.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroza reoMeTpU4eCKUX MECT
87 TOYEK P pELICHUU brbmmorexa [OK
pHp https://m.edso00.ru/784342d1
F€OMETPUUECKHX 3a/1a4
Meroza reoMeTpU4ECKUX MECT
bu6nmoreka [JOK
88 TOYEK TPU peIICHUN

TCOMETPHUICCKUX 3aaayd

https://m.edso0o.ru/05853a22
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89

Meroz reoMeTpu4eCKUX MECT
TOYEK IIPU PELICHUN
TFEOMETPUUYECKUX 3a7a4

bubmuoreka [JOK
https://m.edso0o.ru/6903dff0

90

O60ocHOBaHMS TPOCTEHIITNX
MOCTPOEHUM, ATaIlbl 3a7]a4H Ha
IIOCTPOEHHUS, PELLIEHUE 3a/1a4
Ha IIOCTPOEHUE HUPKYJIEM U
JIMHENKOU

bubmuoreka [JOK
https://m.edsoo.ru/e511d730

91

O60cHOBaHMS NPOCTEUIINX
MMOCTPOEHUM, ATaIlbl 3a1a4H Ha
IIOCTPOEHHUS, PELLICHUE 3a/1a4
Ha MOCTPOEHUE IIUPKYIIEM U
JIMHEUKON

bu6mmoreka [IOK
https://m.edsoo.ru/f3bfbf74

92

KonTtponpsHast pabora o Teme
"OKpYy>KHOCTb.

['eomerprueckue Mecra TOYEK.

ITocTpoeHus ¢ mOMOILBIO
LUPKYJIS U JINHEHKA"

bu6mmoreka [IOK
https://m.edsoo.ru/791dafc6

93

[ToBTOpEeHue u 060061IeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBS3H
MEXy Pa3TUYHBIMUA TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpeHme u 0600IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/38a31139

95

[ToBTOpenue u 0600IIEeHNE.

bu6mmorexa [IOK



https://m.edsoo.ru/6903dff0
https://m.edsoo.ru/e511d730
https://m.edsoo.ru/f3bfbf74
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Pemenne 3amay,
WJUTIOCTPUPYIOIINX CBSI3U
MEX]ly pa3uyHbIMU TeMaMu

Kypca

https://m.edsoo.ru/7382bcc4

96

[ToBTOpenue u 06o0IIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOLIHMX CBS3H
MEX/1y Pa3INIHBIMU TEMaMH

Kypca

bubmuorexa [JOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WLTIOCTPUPYIOLIHMX CBS3H
MEX/1y Pa3IMIHBIMU TEMaMH

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/07e567¢el

98

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIINX CBS3H
MEX/1y Pa3TNIHBIMI TEMaMH

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpEeHue u 060061IeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBSA3U
MEXy Pa3TUYHBIMUA TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edso00.ru/397d166b

100

[ToBTOpeHme u 0600IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/c60d778a



https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
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101 Nrorosas KoHTposIbHAA 1 bubmumorexa [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IIeHNE.

P

102 CHICHHE 3a/a, 1 Bbubanoreka LIOK
VHLTHOCTPHPYIOTIHX CBASH https://m.eds00.ru/9717836
MCKAY pa3JIMYHbBIMU TCMaMHU
Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

8 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero Npu3HaKku 1 1 bubnmnoreka HOK
CBOICTBa https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6mmotreka [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ero nNpu3HaKku u 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/fh521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBa https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6motreka [JOK
CBOMCTBA https://m.eds00.ru/4823807b
6 [IpssmoyroiapHUK, poMO, KBasipaT, UX 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpssmoyronpHUK, poMO, KBaipaT, UX 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [TpstmoyronbHUK, poMO, KBaapaT, UX 1 bubmuoreka [IOK
MIPU3HAKU U CBOMCTBA https://m.edso0o.ru/a6373aa2
bubnunorexa LIOK
1 1
0 CpeAHst THHHS TPeyroabHiKa https://m.edsoo.ru/6elbcbbb
11 Cpensist TMHUS TPEYTroJbHUKA 1 bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3
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Tpaneuus. PaBHoOenpenHas

bubnunoreka LIOK

12 Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubmunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpssmoyronpHas Tpanenus bubamorexa LIOK
https://m.eds00.ru/3375c8f3
15 Cpenusis TuHUS Tpaneuu bubnnorexa LIOK
https://m.edso00.ru/7963a7f5
Bbu6moreka [JOK
16 Teopema Gareca https://m.edsocl)_.lru/342ea505
Bbu6mmotreka [JOK
17 Teopema Gareca https://m.edsocl)_.lru/a2402d2b
18 Teopema 0 IpONOPIUOHATIBHBIX Bbu6motreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 MpONOPIIMOHATBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edso00.ru/8eccc056
20 [lenTp Macc TpeyrojbHUKa bubmmorexa LIOK
https://m.edsoo.ru/9chcfo6e
21 HenTpanbHO-cuMMeTpHUUHBIE (GUTYPBI ]r?tlfr?sj?/l//lr?::(;(;groulléﬁ 80764
99 KonrtponbHas pabora no reme bubmuorexa [IOK
"YeTpIp€XyroabHUKN" https://m.edsoo.ru/bed0fof3
93 [TonoGue TpeyroibHUKOB, bubmmnoreka HOK
k03¢ uLmeHT nogodus https://m.eds00.ru/19400684
24 [Tonobue TpeyronbHHUKOB, bubnuorexa [IOK
KO3 GUIIUEHT oA00HS https://m.edsoo.ru/21ebb50b
25 [Tpusnaku no100us TPEyroabHUKOB bubmmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubnunorexa LIOK

26 [Tpusnaxy m0s100us TpeyronbHiKos https://m.edsoo.ru/8db11ff7
27 [Tpu3naku no100us TPEYroabHUKOB ﬁg&?ﬁ;f;;ggge d11d5b
28 [TpusHaku momo0Oust TpEYroIbHUKOB 5::&?;;?:;;58};5 242193
29 [TpusHaku momo0Oust TpEYroIbHUKOB 5::&?;;?:;;58};3 dc95FL
Bbu6moteka [JOK
30 [Ipu3Haku Mogo0ws TPEYrOJLHUKOB https://m.e dso:)_.[ru 18d1d9d16
31 [Ipumenenue nmoao0Oust Mpu perIeHUN bubnnoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edso0.ru/d97bf297
32 [IpumeneHne moao0us P peleHuN bubnmnorexa [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue nmoao0Oust Mpu perieHUn bubmmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edso0.ru/e0d80738
34 [Ipumenenue mogo6us pU pelIeHUH bubmuoteka [IOK
MIPaKTHYECKUX 3a/1a4 https://m.edsoo.ru/cacel7d8
35 [TpuMeHeHne o00MS NIPH peLLICHUH bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue moao0Oust Mpu peIIeHUH bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 Brenenue nonstust mpeoOpa3zoBaHus bubnnorexa [JOK
1no100ust ¥ Mo1I00HBIX Uryp https://m.edsoo.ru/aaf7e944
38 KonTtponbHas pabora o Teme bubmuoreka [IOK
"TloxoOue" https://m.edsoo.ru/89c3236d
39 IMoustue mwiomanu. CBoicTBa bubmmoreka [IOK

IO TeOMETPUUYECKUX QUTYp

https://m.edsoo.ru/7af5b92e
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40 Ilonsarue mromanu. CBolicTBa bubnunoreka LIOK
IJI0MIAJIEH TEOMETPUICCKUX QUTYP https://m.edso0.ru/37a176¢c0
41 ITonstue mmomaau. CroiicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPUUYECKUX QUTYP https://m.eds00.ru/6004265a
IIpocreiimme GopMyIbl IS IUIOIAIN
42 Tpe OJ'IBHI/IKa(l)HI; zﬂnefo aMMI;l " bubmmorexa [IOK
peyr » 1ap P ’ https://m.edsoo.ru/596ald0e
pomba u Tpanenuu
IIpocreimme GopMybl 1S IUIOMAIN
43 Tpe OJ'IBHI/IKa(l)HI:I znnefor aMMI;l " bubmorexa OK
peyr - 1ap p > https://m.edsoo.ru/f636delf
pomba u Tpanenuu
IIpocrenmue ¢GopMyabl AjIs IUIOMIAIU
44 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmorexa OK
peyr » 1ap P ’ https://m.edso0.ru/9732274d
pomba u Tpanenuu
IIpocrenimue ¢GopMyabl Aj1s IUIOMIAIU
45 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmorexa [JOK
peyr - 11ap P ’ https://m.edsoo.ru/e6458963
pomba u Tparnenuu
IIpocreiitme GopMyIIbl IS ILIOMIALN
46 Tpe OJILHI/IKa(bl'Il:. znnefor aMMIzlll ! bubmorexa [JOK
peyr » 1ap p ’ https://m.edsoo.ru/0b18fc61
pomba u Tparnenuu
IIpocreiitme GopMyIIbL IS ILIOMIALN
47 Tpe OJILHI/IKa(bl'Il:. znnefor aMMI;l " bubmorexa [TOK
peyr » 1ap p ’ https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocreinimue ¢GopMyabl A8 IUIOMIAIU
48 Tpe OJIBHI/IKaq)HZ. znnefor aMMIEIlI " bubmorexa I[JOK
peyr » 1ap P ’ https://m.edsoo.ru/8b93cfba
pomMOa ¥ Tpamnenuu
IIpocreimme GopMyIIEl I IUIOIAIU
P Qopryzibt A tmaa bubmuorexa [{OK
49 TPEYroJIbHUKA, TapajlIeIorpaMMma,

pomba u Tpanenun

https://m.edsoo.ru/c35f544d
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[Ipocreiimme Gopmybl s TUTOIAIN

50 TPEYroJIbHUKA, TTapaJljIeiorpaMmma, bubmmorexa [JOK
N — https://m.edsoo.ru/a3f9beld
Bu6muotexa [JOK
>l Tliomma i noA00HEX (iryp https://m.edSO(I)_.[ru/d8638f34
Bu6muoteka [JOK
> HLioma; i MOROGHEIX GHryp https://m.edsocI)_.[ru/2383022e
Bu6muoteka [JOK
>3 Mlrowau noA0GHEX pHryp https://m.edso:)_.[ru/5ee2a7d4
54 KonTponbhas pabota no Teme bubmmoreka [JOK
"ITinomans" https://m.edso0.ru/05f10573
Bbu6moreka [JOK
> Teopewma idaropa https://m.edsoi_.[ru/7f631f27
56 [Tpumenenne Teopems [Tugaropa Bbu6mmotreka [JOK
MIpY PEIICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/4829510
57 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIPU PELICHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopemsl [Tudaropa bubmuoteka [IOK
[P PELIEHUHU ITPAKTUYECKUX 3a1a4 https://m.eds00.ru/396250fc
59 [Ipumenenue Teopemsl [1udaropa bubmmnoreka HOK
[P PELLIEHNUHU ITPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIPU PEIIEHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/ch69a011
61 [IponopuroHanbHbIE OTPE3KU B bu6muoreka [JOK
IPSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopumoHaIbHBIE OTPE3KH B bubmuoreka [IOK
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [TponoprimoHanbHBIC OTPE3KU B bubnuorexa [JOK



https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34
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IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbBHUKE https://m.edsoo.ru/c0dc264b
[TponoprimoHabHBIC OTPE3KH B bubmmoreka [JOK

65
MPSMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edso0.ru/861dfd7f

66 [IponopunoHanbHbIE OTPE3KU B Bu6muotexa [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHnyc, KOCUHYC, TAaHT€HC U

67 KOTaHI'€HC OCTPOro yria bubmmorexa LIOK

poro yr https://m.edsoo.ru/132b4ef6
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAaHT€HC U
68 KOTaHT€HC OCTPOro yria bubmmorexa [JOK
POTO T https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTaHT€HC OCTPOro yria bubmorexa LIOK
poTo I https://m.edsoo.ru/b41c27f9
IPSMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronomerpruueckue GyHKINU bubnmnoreka HOK
yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch

7 Tpuronomerpuueckue GyHKIUU bubmuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonrponbHas pabora no reme

72 "Teo l:)eMa HH(Ilfaro a ¥ HayaJja bubmorexa LOK

P \ P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUHU
73 BrnucanHnble v LIEHTpaIbHBIE YIIIbI Bubmmorexa [IOK
HEHTp . https://m.edsoo.ru/ae5f890d
74 BnucanHnble v LIEHTpaJIbHBIE YIIIbI Bubmmorexa [IOK
HeHTp E https://m.edso0.ru/d0233fa0
75 BrnrcanHbIE U IEHTPANIBHBIE YTIIIbI bubmuoteka [IOK
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https://m.edsoo.ru/ccaee9b0

76 BriricanHbie ¥ IGHTpaIbHBIC YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTelIbHOW U XOpI0i Bubmaorexa ITOK
https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTelnbHOU U XOPI0i bubmmorexa [JOK
https://m.eds00.ru/09166b3d
79 VYTIIbI MeXKIY XOPIaMHU U CEKYITUMHU bubmmorexa [JOK
https://m.edsoo.ru/022e729c
80 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU bubmorexa LIOK
https://m.edso0.ru/84a32a80
81 Brnrcanablie U ONUCaHHbBIC bubnuoreka [{OK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/734d8ad9
82 Bnucannsie u onvcaHHEIS bubnuoreka [{OK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aa6clad6
83 CBoiicTBa ¥ MpU3HAKH BIUCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa U NPU3HAKU BIMCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MPHU3HAKH BIUCAHHOTO bubmuoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo0.ru/0b0501a3
87 B3anmHoe pacmnonokeHue 1Byx bubnunorexa LIOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
88 B3aumHoe pacnionoxenue 1Byx bubmuoreka [IOK
OKPY>KHOCTEN https://m.eds00.ru/42da86f2
89 Kacanue okpyXHOCTEH bu6mmoreka [JOK
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https://m.edsoo.ru/4chf4ff9

90 K . bu6nunorexa LIOK
ACAHHC OKPYXHOCTCH https://m.edsoo.ru/52dcbe7d
01 OO61ue kacaTenbHbIE K ABYM bubmmoreka [JOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
KonTpoabHas padora o teme "YTIisl
92 HIp HB Had pabora no T bubnunoreka LIOK
1 ACTRIPEX YTOMBHIIEH, CRASAHHMIC © https://m.eds00.ru/26055342
OKPY>KHOCTBIO
II 0oOmenue. Pemenue
93 OBTOpCHI/Ie 1 O0O0O0IIICHN INIICHU BI/I6_]‘[I/IOTeKa ]_[OK
3ajiat, WITOCTPUPYIOIIIX CBAH https://m.edsoo.ru/74d89ab9
Me)KIly pa3.HI/I'~IHI>IMI/I TECMaMU Kypca
I1 0oOmenue. Pemenue
94 OBTOPEHIE 1 0hOLII bubnuoreka [{OK
3ajiat, WTIOCTPUPYIOIIX CBASH https://m.edsoo.ru/6d05bcd8
Me)KIly pa3.HI/I'~IHI>IMI/I TECMaMU Kypca
I1 000 ue. Pemmenue
o OBTOpCHHE U 00001IeH BuGmorexa LOK
3ajiat, WTIOCTPUPYIOIIX CBASH https://m.edsoo0.ru/51013847
MEX/y Pa3IUYHBIMUA TEMaMH Kypca
IToBTOpenue u 0000meHne. Pentenne
9 FTOpEHHE H HHer bubmmoteka IIOK
3alat, HITHOCTPUPYIOUIHUX CBAN https://m.edsoo0.ru/248181a0
MEXy Pa3IUYHBIMUA TEMaMH Kypca
I1 e 1 00001tenne. Pemenue
97 OBTOpeHI/I %1 HNICHU IICHU BI/I6_]‘[I/IOTeKa HOK
3a/at, HITHOCTPUPYIOIIHUX CBA3N https://m.edsoo.ru/dad15fdc
MC)K)ly paSJ'II/I‘IHI)IMI/I TEMaMHU Kypca
I1 ne u 00001eHne. Pemenne
08 OBTOpen B bubmuoreka [{OK
3a/at, HIUTIOCTPHPYIOTIHX CBASH https://m.edso0.ru/6a69702b
Me>1<)1y paSJ'II/I‘-IHBIMI/I TEMaAaMHU Kpra
99 [ToBropenue u o6o0mmenue. Pemenne bub6muoreka [IOK

3aZla4q, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edso0.ru/0f5b4b87
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MCKAY pa3JIMYHBIMU TEMaMHU KypcCa

100

101

102

[ToBTOpenue u 0600mIeHNE. Pemenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U
Me)KI[y pa3J'II/I‘-IHBIMI/I TEMaMHU Kypca

Wrorosas kKoHTpoOJbHAS paboTa

[ToBTOpenue u 0600mIeHNE. Perenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSA3H
Me)KI[y pa3JII/I‘IHI>IMI/I TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6nmorexa [IOK
https://m.edsoo.ru/7942fc3c

bub6nmoreka [IOK
https://m.edsoo.ru/c2695c10

bub6nmmoreka [IOK
https://m.edso0.ru/b4981045
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 CuHyc, KOCHHYC, TaHT€HC YIJI0B OT 0 1 bubnmnoreka HOK
no 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmorexa [JOK
TOXJECTBO https://m.edsoo.ru/aba8dd52
bubnunoreka LIOK
o 1
3 OPMYIIbT HPHBCACHIA https://m.eds00.ru/98813486
bubnunoreka LIOK
4 opwmynbt MpHBEACHHA . https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpHukoB. Teopema 1 bu6mmoteka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsaukoB. Teopema 1 bubmuoreka [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6nmorexa LIOK
7 T 1
copenMa CHiycos https://m.edso00.ru/820ebf06
bu6nmorexa LIOK
T 1
8 copenMa CHiycos https://m.edsoo.ru/000dd68f
Pemenne npakruyeckux 3aaad ¢
9 UCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHUHYCOB ¥ TEOPEMBI CHHYCOB
Pemenne npakTudeckux 3aaad ¢
bu6nunorexa LIOK
10 MCII0JIb30BAaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemenne npakTudeckux 3anad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI buGnuorexa [IOK
P https://m.eds00.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
12 UCIOJIL30BAHNEM TEOPEMBI buGnuorexa [IOK
P https://m.eds00.ru/66b247d5
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Tpurosomerpuueckue ¢hbopMyIiIbl 11
13 HJII)O amu T eI:) OJILHI/IK(EI: . Bubmaorexa ITOK
Ha Tpeyr ’ https://m.eds00.ru/009bf17e
napajureJiorpaMma
Tpurosomerpuueckue ¢hbopmMyIiIbl 1
14 HJI'I)O agu T : OJILHI/IK(}; . Bubmiorexa OK
HIa TpeyT ’ https://m.edso0.ru/3479¢fa2
napajuiejorpaMmma
Tpurosomerpuueckue ¢hbopMyIIbl 1
15 HJI'I)O agu T : OJILHI/IK(}; . buGnuorexa [IOK
HIa TpeyT ’ https://m.edsoo.ru/c9e4273f
napajuiejorpaMmma
Tpuronomerpuyeckue GopMyIIbl U1t
16 HJII)O A T : OJ'II)HI/IKE,) P bubmiorexa LOK
tHan Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bubmmoreka IIOK
17 (6)) r
OpMyJia L epora https://m.edsoo.ru/ad8e9d59
bu6mmoreka IIOK
18 ®opmyxa I'epona https://m.edsoo.ru/8fb80467
bubmmoteka IIOK
19 ®opmyna I'epona https://m.edso0.ru/03b9324c
dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK
20 ..
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
91 ®opmyIa MmIomaad BEITYKIOrO bubmuoteka [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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99 KontponbHast pabora no Teme Bu6muotexa [JOK
"Pemienue TpeyrojbHMKOB" https://m.eds00.ru/71316455
93 Xop/bl ¥ TOI00HBIE TPEYTOJLHUKH B bubnmnoreka HOK
OKPY’KHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpOU3BEAECHUN OTPE3KOB bubmmoreka [JOK
xopa https://m.edso0.ru/9a6b9583
25 Teopema 0 IpOU3BEIEHUU OTPE3KOB Bu6muotexa [JOK
Xopn https://m.eds00.ru/3280910d
26 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEKYIINX https://m.edsoo.ru/7c74ebdb
97 Teopembl 0 MPOU3BEACHUH OTPE3KOB bubmmoreka [JOK
CEKYIINX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bromorexa LIOK
https://m.edsoo.ru/3cde33ca
29 Teopema o KBajipaTe KacaTeabHON bubmmorexa LIOK
https://m.edso00.ru/d6df6c82
30 Teopembl UeBbl 1 MeHnenas ]r?tlfr?sj?/l//lr?::(;(si(])_.[rou/ﬁ; 218dfa
31 Teopembr UeBsl 1 Menenas ﬁg{i?;;fg;gﬁ}: 463¢1he
32 Teopembr UeBsl 1 Menenas E’(I;ISSH/I//I;T:;;??U;; 1281439
bubmuoreka [JOK
33 Honsrie o romoreTii https://m.edSO(])_.Iru/14e624fd
34 KonTponbhas pabota no teme bubnuorexa [IOK
"TTonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHHE NPSAMON Ha MIIOCKOCTH. bubnmnoreka [JOK

YrnoBoi kKodpPUIUEHT U CBOOOTHBIN

https://m.edsoo.ru/2dcfad6b
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YJICH, UX I‘COMeTpI/I‘-IeCKI/If/i CMBICJI

VYpaBHeHrEe NPSIMOil Ha TIIIOCKOCTH.

bu6nmorexa [IOK

36 Yr1080it KO3} GuIICHT HUCBO6OHHHH https://m.edsoo.ru/fa4fb1b3
YJICH, UX TEOMETPHUECKUN CMBICTT
[TapannenbHOCTD U
37 MEePIEHINKYIISIPHOCTD MIPSAMBIX (Uepe3 bubmorexa LOK
p f[ yip P p https://m.edso0.ru/6d686658
YTII0BOM KO3 (DUITHECHT)
bub6nmoreka [IOK
38 ¥ PaBHEHHe OKPYKHOCTH https://m.edso00.ru/1658a6fd
Haxoxnenne nepeceueHuit
39 OKPY>KHOCTEH U IPSIMBIX B bubmmorexa [JOK
Py P https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceuenuit
40 OKPY>KHOCTEH U IPSIMBIX B bubmmorexa [IOK
Py P https://m.eds00.ru/5777b234
KOOpJIMHATAX
®opmysa pacCTOSHUS OT TOUKH J10 bubmuoteka [IOK
41 .
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Tnomans napaiienorpaMmma B
42 KOO mHI}[IaTa)f HOH}ITI/IIe) 00 bubmorexa HOK
P S https://m.edso0o.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOMIAIN
[IpuMeHeHne MeToa KOOpUHAT B
43 HpaKTI/I‘IeCKI/I-O I/Ief{TI/I OII:;J.HHHBIX bubmorexa LOK
P P P https://m.edsoo.ru/7b10a3a5
TeOMETPUUECKUX 3a7auax
44 KonTponbhas pabota no teme bu6muoreka [JOK
"Meton koopauHar" https://m.eds00.ru/b1271082
but6mmorexa [IOK
45 B
CKTOPEI Ha TIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BEIYNTAaHUE BEKTOPOB — bubnuotexa [JOK
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IIpaBUjia TPEYTrOJIbHUKA U
napajuiejaorpamma

https://m.edsoo.ru/193ca346

C0XCHHE U BIUNTAHHUC BCKTOPOB —

bu6nmorexa [IOK

47
FIPABILIA TPEyTOILHHKE U https://m.edsoo.ru/01d8e6al
napasuiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK

P https://m.edsoo.ru/e540d478
bub6nmoreka [IOK

4 K

o OOPAMHATH BeKTopa https://m.edsoo.ru/2278518f
Ci10’keHHE U BBIYUTAHHE BCKTOPOB,

50 MHOKEHHE BEKTOpa Ha YHCIIO B bubmmorexa [JOK
y p https://m.eds00.ru/c492667b
KOOpAHUHATax
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

51 MHOKEHHE BEKTOPa Ha YUCJIO B bubmmorexa [JOK
4 p https://m.edsoo.ru/2560ab87
KOOpAHUHAaTax

59 [TpuMeHeHHEe BEKTOPOB B (DUBHKE, bubmmnoreka HOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [JOK
Paznosxenust BEeKTOpOB 10 6a3ucy https://m.edso0.ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnmnorexa [JOK
Paznoxxenust BEeKTOpOB 1o Oa3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubmmoteka IIOK
Paznoxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/e1a50237
CkaysipHOE MTPOU3BEICHUE BEKTOPOB,

56 F€OMETPUYECKUI CMBICT U bu6muoreka [JOK
BBIPAKEHUE B IEKaPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJMHATAX

57 JucTpruOyTUBHOCTH CKAJIIPHOTO bubnuotexa [JOK
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MIPOU3BEIACHUS

https://m.edsoo.ru/0bcd3387

CkansgpHoe Mpou3BeIeHNE U

bu6nmoreka LIOK

58
MPOEUUPOBAHNE https://m.edsoo.ru/0f16f5da
[IpumeHeHue cKaIsipHOTO
59 MIPOU3BEICHUS BEKTOPOB JIs bubmmorexa LIOK
P A POB A https://m.edsoo.ru/9d7b1240
HAXO0X/ICHUS JUIUH U YTJIOB
[IpuMeHeHue cKasIpHOro
60 MIPOU3BEICHUS BEKTOPOB JIs bubmmorexa LIOK
p a pOB https://m.eds00.ru/99791584
HAXO0XICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasIpHOro
61 MIPOU3BEICHUS BEKTOPOB ISt bubmmorexa [JOK
P A OB A https://m.eds00.ru/894c1248
HaXO0X/IEHUS JUIMH U YIJIOB
62 Penrenne reoMeTpuyecKux 3a7ad ¢ bubnnorexa [JOK
IIOMOIIBIO CKAJISIPHOTO MPOU3BENCHUS https://m.edsoo.ru/e572abc0
63 Pemenmne reomeTprueckux 3aaad ¢ Bbu6moreka [JOK
IIOMOUIBIO CKAJIIPHOTO MPOU3BEICHUS https://m.edsoo.ru/75a5e4a7
64 KonTponbHas padbora no teme bubmmnoreka HOK
"BexTops!" https://m.edso00.ru/55678a9d
65 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYMCIICHUE HX 3JIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.eds00.ru/2517463d
67 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYUCIIEHUE UX BJIEMEHTOB https://m.edso0.ru/a16f6e98
69 Yucno m 1 1IMHA OKPYKHOCTH bubmmorexa LIOK

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

70 Hciio  H JuHia OKpYHOCTH https://m.edsoo.ru/825e73c7
71 JlmuHa TyTH OKPY>KHOCTH bubmmorexa [IOK
E 24 https://m.edso00.ru/3c2983f9
72 JlmuHa TyTH OKPY>KHOCTH bubmmorexa [JOK
T Py https://m.edsoo.ru/4eb62ffb
bu6nmoreka IIOK
7 P
3 AHanas Mepa yria https://m.edsoo.ru/d3b68dca
bubnunoreka LIOK
74 P
AAmaHHa% Mepa yra https://m.edso0o.ru/e97f0369
75 Ilnomanes kpyra u €ro 3JIeMEHTOB bubnnoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae kpyra v €ro 3J€MEeHTOB bubnuoreka [IOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/10a2b760
77 [Inomaap Kpyra u €ro 3J€MeHTOB Bbu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edso0.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 toniaael Guryp, BKIIFOYAIONTUX bubmorexa HOK
A M m https://m.eds00.ru/1f673d06
AJIEMEHTHI KpyTa
Boruncnenue nepumMeTpoB u
79 toniaed GUryp, BKIIFOYAIONTUX bubmorexa HOK
tHad P - https://m.edsoo.ru/adbcd171
AJIEMEHTHI KpyTa
80 Kontponbnas no teme "Jlnuna bubmmoreka IIOK
OKpPY’XKHOCTH M IToIaas kpyra" https://m.eds00.ru/0353e638
but6mmorekxa [IOK
81 Hentpanbias cummerpis https://m.edsoo.ru/e63ff8f2
82 LlenTpanbHO-CUMMETPHUHBIE (PUTYPHI bubnmorera LHOK

https://m.edsoo.ru/5dbbfd1f
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https://m.edsoo.ru/e97f0369
https://m.edsoo.ru/b73a7f0b
https://m.edsoo.ru/10a2b760
https://m.edsoo.ru/0d98bb54
https://m.edsoo.ru/1f673d06
https://m.edsoo.ru/a4bcd171
https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f

bubnunorexa LIOK

83 Hosopor https://m.edsoo.ru/a59548ae
bu6nmorexa [IOK
84 OceBas cummeTpHs https://m.edsoo.ru/de5f1903
[ToBTOpenue u 00600IIeHNE. Permenune
85 3aJ1a4, WIIICTPU HX CBSI3U bubmmorexa [JOK
A, ThHpYIom https://m.edsoo.ru/46bcel28
MEXy Pa3InIHBIMH TEMaMH Kypca
86 @urypsl, CHMMETPUYHBIE Bu6muoteka [JOK
OTHOCHUTEJILHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
bubnunoreka LIOK
7 I1 7
8 ApAILTICILHBI IEPpEHOC https://m.edsoo0.ru/3b681983
88 [NoHsTHE ABUKEHUS U €TO CBOMCTBA bubmorexa OK
A https://m.edsoo.ru/4bda89ea
bubnunoreka LIOK
89 P
aBEHCTBO (HIyp https://m.edsoo.ru/aba7d464
IIposiBieHUS CUMMETPUU B IIPUPOJE, bubmmnoreka HOK
90
JKUBOIIUCH, CKYJIBITYpE, APXUTEKType https://m.edsoo.ru/92b823fd
01 KoMmmnosumnuu nBrxesnii bu6nmorexa LIOK
(mpocreiinine npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOopenue u o6061meHue. Pemenue
92 3aJ1a4, WINIFOCTPH UX CBSA3U bubmorexa HOK
e, TpHpYioI https://m.edsoo.ru/efefea93
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u 06061meHue. Pemenue
93 3a7a4, WUIIOCTPHU HUX CBSI3U bubmorexa [IOK
fad, prpYyIoi https://m.edsoo.ru/c58e409e
MEXy pa3TUIHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenne
bubmmoreka [IOK
94 3a/1a4, WJUTIOCTPUPYIOLIUX CBSA3U

MCKAY pa3JIMYHBIMU TEMAMHU KypCa

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



https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267

[ToBropenue u o600mmenue. Pemenune

95 3a1a4, WITKCTPUA HUX CBS3U 1 bubmorexa [IOK
A, ThHpYIom https://m.eds00.ru/a78455¢c5
MEXTy pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u 0600mmenue. Pemenune
96 3a/1a4, WUIFOCTPH [UX CBS3U 1 bubmorexa IOK
) pupyro https://m.edsoo.ru/2e7695cf
MEX/y Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpenue u 0600IIeHNE. Permenune
97 3a/1a4, WUIFOCTPH WX CBS3U 1 bubmorexa HOK
ad, pupyrott https://m.edso0.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpeHue u 006001IeHNE. Permenue
98 3a7a4, WUIFOCTPU HUX CBS3U 1 bubmorexa LHOK
Aad, ThHpyrot https://m.edso0.ru/89c5365f
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpeHue u 00600mIeHNE. Perenune
99 3a7a4, WUIFOCTPU HUX CBS3U 1 bubsmorexa [JOK
Jadq, TPUPYIOLT https://m.edsoo.ru/Odcedafl
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
100 3a11a4, WINIFOCTPH [IAX CBA3U 1 bubmorexa [OK
, TpUpYyIO https://m.edsoo.ru/27b735e9
MEXy Pa3IUYHBIMUA TEMaMH Kypca
bubmmoreka IIOK
101 " 1
0 TOroBas KOHTPObHAs padoTa https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06061eHue. Peenue
102 3aJ1a4, WINIFOCTPH [IAX CBA3U 1 bubmorexa [IOK
) TPUPYIO https://m.edso00.ru/1852817e
MEKy Pa3IMYHBIMUA TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06pa30BaTeJ’leOﬁ nmporpaMmbl OCHOBHOT'O oﬁmero 06pa303a}mﬂ

I'eomerpus

6.1

Pacnio3HaBaTh M3y4eHHBIE TE€OMETPUYECKHE (UTYpBI, OMPEICNATh HX
B3aMMHOE pACIOJOXKEHHUE, H300pakaTh TeOMETpUYECKUe (QUTYpHI,
BBIIIOJIHATE YEPTEXH MO YCIOBUIO 334aud. V3mepsTh nuHEiHHbIE U
YIJIOBBIE BEJIMYHMHBL. PemaTh 3aauu Ha BBIYMCICHHE JJIMH OTPE3KOB U
BEJINYMH YTJIOB

6.2

Jlenatb TpyOyl0 OLIEHKY JMHEWHBIX W YTJIOBBIX BEIMYUH MPEIMETOB B
peasIbHOM XKU3HHU, pa3MepOB MPUPOIHBIX 00BEKTOB. Pa3nuuaTe pazMepsl
3TUX 00BEKTOB I10 MOPSJIKY BETHUUHBI

6.3

6.4

6.5

CTpouth 4epTeKU K T€OMETPUUECKHUM 3a/1a4yam

[Tonb30BaThbcs MpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, UCIOIB30BaTh
MPU3HAKUA M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PELICHUU
3a1a4

[IpoBoauTh JIOTHYECKUE paccyXJIeHUst c HCIIOJIL30BAHUEM
T€OMETPUUYECKUX TEOPEM

6.6

6.7

6.8

[Tonp30BaTbCs MpU3HAKAMM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJIMaHbl, IMPOBEAEHHOW K THUIIOTEHY3€ IPSMOYTOJIBHOTO
TPEYrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a]1a4

Onpenenars NapamuieNbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymas. OnpenensTs MapauieTbHOCTh MPSIMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSAMON O TOYEK
JIPYrou NMpsMon

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

HpOBOI[I/ITB BBIYMCIICHHUA U HAXOJAHUTH YHUCJIIOBBIC U 6YKB€HHI)I€ 3HA4YCHUA
YIJIOB B TCOMETPUUCCKHUX 3ajjadyaXx C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOI'OYI'OJIbHHKOB, CBOICTB YrJioB, O6pa3OBaHHBIX
npu HNepeCCUCHUN [IBYX MaAPAJUICIbHBIX MTPAMBIX ceKymeﬁ. Pemars
MPAaKTUYCCKUC 3a/1a41 HAa HAXOKACHUC YTI'JIOB

6.10

BrageTe moHsTHEM r€OMETPUYECKOTO MECTa TOYEK. Y METh OINPEIENIATh
OHMCCEKTpUCY yrjia U CEpPEeIUHHBIM MNEepHEeHIUKYIAp K OTPe3Ky Kak
T€OMETPUUYECKHE MECTA TOYEK

6.11

@opMyIHpOBaTh OMNpPENEICHUS OKPY)KHOCTH M Kpyra, XOpIbl H
JaMeTpa OKpPY)KHOCTH, TIOJIb30BaTbC MX CBOMCTBaMH. YMETh




IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a1a4

Bnagerp moHSATHEM ONHUCAHHON OKOJO TPEYrojbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ 1eHtp. Ilonb3oBathes (akTamMu O TOM, UTO

6.12 OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAOTCS B OJHOW TOYKE, U O
TOM, YTO CEpEIWHHBIC TNEPIEHIUKYISIPhl K CTOPOHAM TpPEyrojJbHHUKA
[EPECEKAIOTCA B OJTHOM TOUKE
Bnagerp moHATHEM KacaTedbHOM K OKPYKHOCTH, IOJIb30BaThCS
6.13 TEOpeMOil 0 TMEepHeHIUKYISIPHOCTH  KacaTeJbHOW U paauyca,
MPOBEAEHHOTO K TOUKE KAaCaHUs
6.14 [Tonmp30BaTbcs  MPOCTEWIIMMHM ~ T€OMETPUYECKUMH  HEPaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPUYECKHE TIIOCTPOCHUS C TIOMOIIBIO
' HUPKYJIS M JIMHERKH
8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJILHOM NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara
6 I'eomeTpust
6.1 Pacnio3HaBaTh OCHOBHBIE BHUIBl YETHIPEXYTOJBHUKOB, MX D3JEMEHTHI,
' MOJIb30BAThCS X CBOWCTBAMH IPH PEIICHHH T€OMETPHUECKUX 3aa4
6.2 [IpuMeHsATH CBOWCTBA TOYKM IE€PECEUYEeHUs] MeAHaH TPeyrojbHUKa
' (meHTpa mMacc) B pelieHu  3aaa4
Bnanerr moOHATHEM CpemHEW JMHUM TPEYTrOoJbHUKAa W TpaleluH,
6.3 NPUMEHSTh WX CBOWCTBA TIPU pEIIEHUH T'eOMETPHUYECKUX 3ajad.
' ITons3oBatbes TeopeMont Qajieca U TEOPEMOM O IMPOMOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS peIIeHUs MPaKTHUECKUX 3aa4
6.4 [IpuMeHsATHP TpPU3HAKW  TOAOOWS  TPEYTOJILHUKOB B pEIICHUHU
' reOMETPUYECKHX 3a/1ad
ITonp3oBatbess Teopemoit Iludaropa ans penieHus reoMeTpUYECKUX U
6.5 npakThdecknx  3amgad. CTpouUTh  MaTeMaTH4YecKyld  MOJelb B
' MPAaKTUYECKUX 3a/la4aX, CAMOCTOSTENBHO JeNaTh 4epTé&X M HAXOAUTh
COOTBETCTBYIOIINE JUTUHBI
Brnanerr MOHATHUSMH CHHYCA, KOCHMHYCa M TaHTEHCa OCTPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojbHHUKa. 11071b30BaThCSl ATUMU MOHATUSAMH IS
peIeH s MPaKTHYECKUX 3a1a4
Bbruucnare  (pa3auuHbIMH - coco0amMH) IJIOHIAAb TPEYrojbHUKA U
6.7 IUIOIIAJ MHOTOYTOJbHBIX (QUryp (MOJIB3YSCh, TJA€ HEOOXOIUMO,

KaJbKYJIATOpOM). IIpuMeHSTh NOJTy4YeHHBIE YMEHHS B HPAKTUYECKUX



3agadax

6.8

6.9

Bnagers mOHATUSMU BIHCAHHOTO M IEHTPAIBHOIO yria, UCHOJIb30BaTh
TEOpEeMbl O BIIMCAHHBIX yriaX, yriaXx MexAy XOopAaMu (CEeKyIIUMHU) U
yrie MeXIy KacaTelbHOM M XOpJIOoW MpH PElIeHHH TeOMETPHUYECKHUX
3a1a4y

Bnagerp mOHSATHEM OMNHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH
CBOMCTBA OMMCAHHOTO YETHIPEXYrOJbHUKA IIPU PEIICHUU 3a7a4

6.10

9 KUIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

6

[IpumeHsTh  IOJIyY€HHbIE 3HAHWA HA  IPaKTUKE —  CTPOUTH
MaTeMaTHYeCKUE MOJENIH JJs 3a/ad PealbHOM KU3HU U INPOBOJIUTH
COOTBETCTBYIOIIIME  BBIYMCICHHS C  IPUMEHEHHEM  MHOJ00USH
TPUTOHOMETPHH (II0JIb3YACH, TJIe HEOOXOAUMO, KaTbKYISITOPOM)

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOI
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HaXOJIUTh C HX
[IOMOUIBIO  PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOJIBHOIO TpPEYroJIbHUKA
(«petreHue MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTts (C moMOIIbIO
KaJBbKYJSTOPA) AJIMHBI U yTJIbI AJ11 HETAOMUYHBIX 3HAUCHUN

6.2

[Tonp3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM IS HAXOXICHUS COOTHOIIECHUMN
MEXy TPUTOHOMETPUUECKUMHU BEIMYNHAMHU

6.3

6.4

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCHHYCOB U HAaxXOXKICHHS
Pa3IMYHBIX DJIEMEHTOB TPEYTrOJbHUKA («PEUICHHE TPEYroJIbHUKOBY),
MPUMEHSTh UX MPU PELICHUH T€OMETPUUECKHX 3aj1ay

Bnagers mnonsTtusmu mpeoOpazoBaHUS MOAOOHS, COOTBETCTBEHHBIX
3MeMeHTOB ToM00HbIX (uryp. I[loip3oBaThCsi CBOMCTBaAMH MOAOOUS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JJIWHBI U HAXOJUTh YTJIBI Y
noAaoOHbIX ¢uryp. [IpuMeHATh CBOMCTBA MOMOOHMS B MPAKTUUYECKUX
3a/1adax. YMETh IPUBOAUTH MPUMEPHI MOJIOOHBIX (UTYP B OKPYKAIOIIEM
MHUpe

6.5

6.6

[Tons30BaTbcst TeopemMamMu O TMPOU3BEICHUU OTPE3KOB XOpA, O
MIPOM3BEICHUN OTPE3KOB CEKYINX, O KBaJIpaTe KacaTeIbHON

ITonp30BaThCA BCKTOpaMHu, IIOHHUMAThb ux FCOMCTpI/I‘-ICCKI/Iﬁ u
q)HSH‘{eCKI/II\/'I CMBICJI, TIPUMCHATH HUX B PCHICHUHU TCOMCTPHUYCCKUX U
(1)I/ISI/II‘ICCKI/IX 3agaq. HpI/IMCH}ITB CKaJIIpHOC MPOU3BCACHUC BCKTOPOB JIA
HaxXOXJACHUA AJIMH U YI'JIOB




ITonp30BaThCA MCTOJIOM KOOPAWHAT Ha IIJIOCKOCTHU, MPUMCHATH €TI0 B

6.7 PEIICHUN TEOMETPUUYECKUX U TPAKTHYCCKHX 33714
Bnagerp  NOHATHSAMH  TPAaBUJIBLHOTO  MHOTOYTOJIBHHMKA,  JUTHHBI
6.8 OKPY>KHOCTH, JIUTUHBI TyTH OKPYKHOCTH U PaIMaHHOW MEpHI yIiia, yMETh
' BBIYHCIIATH IUIOMIAJb Kpyra M ero yacteil. [IpuMeHATh MOoIydeHHBIE
YMEHHUSI B MPAKTUYCCKUX 3a/1a9ax
6.9 HaxomuTh OCH WM IEHTPHI CUMMETPUHU (PUTYp, MPUMEHATh JBUKCHHS
' IUIOCKOCTH B MPOCTEHUIINX CITyYasx
[IpuMmeHsSITHP  MOJIyYCHHBIC 3HAHWA HA  MPAKTUKE —  CTPOUTH
MaTEeMaTHYeCKHe MOJCIH IS 3aJad PEalbHOM KU3HU WU TPOBOJUTH
6.10 COOTBETCTBYIOIIME  BBIUMCICHUS C  NPUMEHEHHEM  IOJ00UsH

TPUTOHOMETPHUYECKUX  (QYHKIUK  (TMONB3YsCh, TJ€  HEOOXOIUMO,
KaJIbKYJIATOPOM)

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
I'eomerpus

HauanpHbie noHsTus reomerpuu. Touka, npsiMas, OTPE30K, JIiyd. Yroi. Buabl
yrioB. BeprukanbHele M CcMexHble yIubl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa oceBoil cuMMmeTpuu. [Tpumepst
CUMMETPUU B OKPYKAIOIIEM MUDPE

6.3

6.4

6.5

OcCHOBHBIE TIOCTPOEHHS C TOMOILIBIO IUPKYISl U JHUHEWKH. TpeyrojabHUK.
BricoTa, Mmeaunana, OuccekTprica, UX CBOHCTBA

PaBHOOepeHHBII ¥ paBHOCTOPOHHMM  TpeyroiabHUKH. HepaBeHCTBO
TPEYroJIbHUKA

CBoiicTBa U pU3HAKU PaBHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYrOJIbHUKOB

6.6

6.7

6.8

CBolicTBa 1 MPHU3HAKU MapajljieNbHbIX NpsAMbIX. CymMMa yriioB TPEyrojbHUKA.
BHeuHue yriel TpeyroiabHUKa

[IpsmoyronbHblii  TpeyroiabHUK. (CBONHCTBO MEIUaHBl  NPSAMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEAEHHOW K  rumoreHyse. IlpusHaku  paBeHcCTBa
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpAMOYTroJIbHBIA TPEYrOJBHHUK C YIJIOM B
30°

HepaBCHCTBa B ICOMCTPUHU: HCPABCHCTBO TPCYTOJIbHUKA, HCPABCHCTBO O AJIMHC



JOMaHOH, Teopema O OoiblIeM yrie U OOJbIIeH CTOPOHE TPEYroJbHHKA.
[leprienAuKyYIAp 1 HAKJIOHHAS

['eomeTpuueckoe Mecto Touek. buccekTpuca yria W CepeIUHHBIN

09 NEPIEeHIUKYISAP K OTPE3KY Kak FTeOMETPHUUECKHE MeCTa TOYEK
OkpyXHOCTb M Kpyr, XOopJa U JuaMeTp, HuX cBoicTBa. B3aumHoe
6.10 pacrojoXeHue OKpPYKHOCTH u mpsMoil. KacarenpHas u cekymas K
OKPYKHOCTHU
6.11 OKpyXHOCTb, BNHCaHHas B yroj. BmucaHHas W ONHCAaHHAs OKPYKHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Yerbipéxyronpuuku. [lapamienorpamm, ero npu3Haky U CBOWCTBa
6.2 [IpsiMoyTrOIBHHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOKWCTBA
6.3 Tpanenus, paBHOOOKas Tparenus, e€ cBoiicTBa U npusHaku. [IpsimoyronbHas
Tparnenus
6.4 Meron yasoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPOIMOPLHUOHABHBIX OTPE3KaxX
6.5 Cpennue TMHAN TPEYTOJIbHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa
6.6 [Tomobue TpeyroabHUKOB, KOdQduiueHnt mnomodbus. I[Ipusznaku mnomodus
' TpeyroibHUKOB. [IpMeHeHre nojo0us Npy peleHnH NPaKTUIECKUX 3a/1a4
6.7 dopMyItbl )1 IUIOIIAIA TPEYTOJIbHUKA, TTapajljieiorpaMma, pomoa v Tpaneinuu
6.8 CpoiicTBa 1uIOmIaziel reomerpuyeckux Quryp. OTHOLIEHHE IUIOIAeH
' NOJ00HBIX (GUryp
6.9 Brruncnenue miomianeit TpeyroabHUKOB U MHOTOYTOJILHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. IIpumenenue Teopembl Iludaropa mnpu peuienun
' NPAKTUIECKHX 33719
CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrja MpsIMOYTOJbHOIO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpPUTOHOMETpPUYECKHE (PYHKITUU
yrioB B 30°, 45° u 60°
6.12 BrcanHble U 1IEHTpaNbHBIC YTIIBI, YOI MEXKAY KacaTelbHOU U XOpAOH. YTIIbI
' MEXIY XOpJIaMu U CEKYIIIUMU
6.13 BrnicanHble v onKrcaHHbIE YETHIPEXYTOIbHUKHI
6.14 B3aumMHoe pacrionoxxenue 1Byx okpyxHocTtei. Kacanue okpyxknocreil. O6mue

KacaTeJIbHbIE K IBYM OKPYXHOCTSIM




9 KUIIACC

Kon IIpoBepsieMblii 31€eMEHT COAEePKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Taureac yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXIECTBO. DOPMYITBI IPUBEACHUS
Pemenne TtpeyronpHuUKOB. Teopema KOCHHYCOB M Teopema CHUHYCOB. PelieHue
6.2 NPAaKTUYECKUX 3aJad C MHCIOJb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpoM3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
' CEeKYIIHNX, TeOpEMa O KBaJIpaTe KacaTeabHON
Bekrop, mmHa (MOysIb) BEKTOpA, COHAPABICHHBIC BEKTOPHI, TPOTHBOIOIOXKHO
6.5 HaIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' Olepanuu HaJ BEKTOpaMmu. Pa3iiojkeHHe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatel BekTopa. CKajasipHOE NPOHM3BEACHUE BEKTOPOB, NMPUMEHEHHUE IS
' HAXOXKJICHHS JUTMH U yTIIOB
JlekapTOBbI KOOPJIMHATHI HA IIOCKOCTH. YPaBHEHHS MPSMOW U OKPYKHOCTH B
6.7 KOOp/IMHATAX, MEPEeCCUCHUE OKPYKHOCTEH M TPSAMBIX. METOJ] KOOPAMHAT U €ro
MIPUMCHCHHE
6.8 [IpaBuUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpykHOCTH. ['pajlycHas u pajguaHHas Mepa yriia, BBIYUCICHUE JUIUH JIyT
' OKpPYXHOCTEH
6.10 [Tnomane kpyra, ceKTopa, cCerMeHTa
6.11 JIBWKCHHSI TUIOCKOCTH W BHYTPEHHHE cuMMeTpun Guryp (2JIeMeHTapHbIe

npezcrasnenus). [lapatenbheiii mepeHoc. [ToBopot

ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaHHUS K NPEIMETHBIM pe3y/JbTaTaM O0CBOCHUS

NMPOBEPSIEMOr0  OCHOBHOI1 00pa30BaTeJbHOI MPOrPaMMBbI OCHOBHOT'O 001IEr0

TpedoBaHus o0pa3zoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOXECTBO,
orepary HaJl MHOXKECTBAMHU; YMEHHE ONEpPHPOBATh MOHATUAMU: Tpad,
CBSI3HBINM Tpad, AepeBO, IUKI, MPUMEHSTh WX NpPU PEUICHUH 3a1ad;
YMEHHE HCIOJb30BaTh TIpaduuecKkoe MpeACcTaBIeHUEe MHOMKECTB IS




ONMCAHUS PEAIBHBIX IPOLECCOB W SBJICHUM, IPU PELICHUM 3a4a4 U3
APYruX y4yeOHBIX MPEIMETOB

YMeHue onepupoBaTh IMOHATHAMM: OINpPEAEICHHE, AKCMOMa, Teopema,
JOKa3aTelIbCTBO; YMEHHME pPACIO3HAaBAaThb MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOAUTH IIPUMEPBl U KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BbICKA3bIBAHUI

YMeHue onepupoBarh MOHATHAMH: HATYpPaIbHOE YHCIIO, INPOCTOE U
COCTaBHOE YHUCJIO, JEIUMOCTb HATypPaJbHBIX 4YHMCEN, IPU3HAKU
NEeTUMOCTH, LEJN0Ee YHUCIIO0, MOAYJIb 4YHcia, OOBIKHOBEHHas ApoOb U
JecATUYHAss JpoOb, CTAHAAPTHBIM BUJA YHWCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIbHOE YWCIO, apu(METHUYECKUi KBaJAPATHBIM KOPEHB;
YMEHUE BBIIOJIHATH ACHUCTBUSA C YUCIAMU, CPABHUBATH U YIIOPSAA0YUBATH
YHUCJIA, IPEACTABIATh YHUCJIA HAa KOOPAMHATHOW IIPSIMOM, OKPYIJIATH
4HCJIa; YMEHUE AeNIaTh IPUKUIKY U OLEHKY pPe3y/IbTaTa BEIYNCICHUM

YMeHne onepupoBaTh MOHSATHAMH: CTETIEHb C IEJIBIM II0Ka3aTeseM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOWIEH, anreOpanyeckas
apoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETEeHU
Oonbllle €IMHMIBI, YMEHHE BBIIOJIHATH pacyérbl 1Mo (Qopmyawm,
npeoOpa3oBaHUsl  LENBIX, JPOOHO-PAlMOHANBHBIX  BBIPAKCHUH W
BBIPKCHUH C KOPHSIMH, Pa3IoKEHHE MHOTOWIEHA HA MHOYKHTENH, B TOM
YHCIIe C HCIOJb30BaHMEM (OPMYJ Pa3HOCTH KBaJIpaTOB W KBajapara
CYMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHUE C
OJIHOM NEpEMEHHOW, 4YHMCIOBOE HEpPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEWHBIE M KBaJpaTHbBIE ypaBHEHUS,
IpOoOHO-pallMOHATIbHBIE ypPaBHEHHUS C OJHOW NEePEeMEHHOW, CHUCTEMbI
JBYX JINHEHHBIX YPaBHEHWH, JMHEWHbIE HEPABEHCTBA M UX CUCTEMBI,
KBaJlpaTHblE M  JIpOOHO-pallMOHAJbHbIE HEpPAaBEHCTBA C  OJHOMN
MIEPEMEHHOH, B TOM YHCIIE NIPU PEIICHUH 3a/1a4 U3 JAPYruX IpeaIMeTOB U
MPaKTUYECKHUX 3aJ]a4y; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U
KOOPJAMHATHYIO IIJIOCKOCTh ISl M300pa)KC€HHsI pPELICHU ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh HNOHIATUSIMM: (QYHKUIMS, rpadux (QyHKUIUU, HYIH
(GyHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MTPOMEKYTKH BO3pACTaHUS,
yObIBaHMS, HAMOOJbIIIEE W HAUMEHbIIEE 3HAYCHUS] (PYHKIUU; YMEHUE
OTIEpPUPOBATh TOHATHAMH: TMpsIMas MPONOPIHMOHATIBHOCTD, JMHEWHAs
¢byHKuus, KBagpaTuuHas (QyHKIMS, oOpaTHas MPONOPIHOHAIBHOCTS,
napabona, rumepbosia; yMEHHE CTPOUTh Tpapuku  (YHKIHH,
UCTOJb30BaTh TpaduKu s ONpENeeHUusT CBOMCTB MPOLECCOB U
3aBUCUMOCTEH, AJIs peleHus 3a7ad U3 APYruxX y4yeOHbBIX MPEAMETOB U
peanbHON KHU3HH, YMEHHE BBIpaXXaTh (HOpMyJaMH 3aBHCHUMOCTH MEXITY
BEIIMYMHAMU




Ymenue OIIEpUpPOBATH MOHSTHSIMHU: I10CJIEA0BATENBHOCTD,
apupMeTHYeCcKasi U TeOMETPHUECKas POTPECCHH; YMEHUE HCIIOIb30BaATh
CBOWCTBA MOCIIEI0BATENBLHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YiIeHa IPH
pelIeHnH 3a/1a4, B TOM YHUCIIe 3a7ay U3 JAPYTruX y4yeOHBIX MPEeIMETOB U
peanbHOM KU3HU

YMeHue pemarth 3aJayd pa3HbIX TUIOB (B TOM 4YMCIE Ha MPOLEHTHI,
JIOJIM U 4acCTH, JBUKEHHE, pabOTy, LIEHY TOBaPOB U CTOMMOCTh IOKYIIOK
W YCIyr, HaJOTH, 3aJa4d U3 00JacTH yHpaBieHHUs JUYHBIMA U
ceMeHbIMU (PMHAHCAMM); YMEHHE COCTABIIATH BBHIPAXKEHUS, YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33a4U, UCCIEA0BATh IMOIYyYEHHOE
pellIeHre U OLlEHUBATh MPaBIONOJ00HOCTD MOIYUYEHHBIX PE3YyIbTaTOB

10

YMeHue omnepupoBaTh MOHATUAMHU: (QHUTypa, TOUYKA, OTPE30K, Mpsmas,
7y, JIOMaHasi, yroJi, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOCIPEHHBINA U
PaBHOCTOPOHHHMH  TPEYrOJbHUKH, TPSIMOYTOJBHBIA  TPEYTrOJIbHUK,
MenuaHa, OMCCEKTpUCAa W BBICOTA TPEYrOJIbHHUKA, YETBHIPEXYTOJIbHHUK,
napajuieliorpaMM, — pomM0O, IpPSMOYTOJBbHUK, KBaJapaT, TPaIelus;
OKPYXHOCTB, KpYT, KacarellbHas; 3HaKOMCTBO C HPOCTPaHCTBEHHBIMU
¢durypamu; ymMeHHe pemarb 3aJadd, B TOM YHCIIE U3 TOBCEIHEBHOM
KM3HH, HAa HAXO0XIECHHE T'€OMETPHUYECKUX BEIMYMH C NPUMEHEHHUEM
M3YYEHHBIX CBOMCTB GUTyp U (hakToB

YMeHue omnepupoBaTh IOHATUAMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJIbHUKOB; IapajuIeIBHOCTh U INEPHEHAUKYISAPHOCTh MPSAMBIX,
YroJd MEXAY NpPsIMbIMHM, IIEPIECHIUKYISAP, HAKJIOHHAs, MPOCKLUs,
nonobue Quryp, mogo0HbIe TPEYroIbHUKH, CUMMETPHUS OTHOCHTEIHHO
TOYKH W IpPsMOHM; yMEHHE pACIO3HABaTh PaBEHCTBO, CUMMETPHUIO H
nonobue ¢uryp, napajpjaelbHOCTh U NEPIEHIUKYISPHOCTh MPSMBIX B
OKpY’KarollleM MHUpe

11

12

13

YMeHue onepupoBaTh MOHATHAMU: IJTMHA, PACCTOSTHUE, YO (BeTUYMHA
yria, CHHYC M KOCHHYC YyIJIa TPEYrojbHUKAa), IUIONIAb; YMEHHUE
OIICHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE;
yMEeHUe MPUMEHSATH hopmysl nepumerpa u IUIOIIAIA
MHOTOYTOJTbHUKOB, JJIUHBI OKPYXXHOCTH W IUIOMIA[M Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUIeNIeNUNela; YMEHHE NPUMEHSITh MPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpuUroHOMETpUUYECKHE  COOTHOLICHHS s
BBIYMCIICHHS JJIMH, PACCTOSHUM, IUTOIAAEH

YMmenue I/I306pa)I(aTB IIJIOCKHUEC (I)I/Il“ypbl u ux KOM6I/IHaI_[I/II/I,
MPOCTPAHCTBCHHELIC (I)I/Il"prI OT PYKH, C TIOMOIIBIO I-ICpTé)KHI:IX
HHCTPYMCHTOB W  JOJICKTPOHHBIX CPCACTB IO TCEKCTOBOMY WA
CHUMBOJIbLHOMY OIIMCAHUTO

VMmenune ONCpHUPOBATH NOHATUAMM: MMPAMOYT'OJIbHAsA CUCTEMA KOOPAWHAT,
KOOpAUWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOPA



Ha YHUCJIO, CKASIPHOE NPOU3BEACHUE BEKTOPOB; YMEHHME MCIIOJIb30BaTh
BEKTOPBI U KOOPJAMHATHI JUIS IPEJACTABICHUS JAHHBIX U PELICHMS 3a/1ad,
B TOM YHCJIE U3 APYTHX y4EOHBIX MPEIMETOB U pEaIbHON KU3HH

14

YMeHue omnepupoBaTh IOHATHUAMHU: CTOJOMKOBBIE U KPYroBbl€
auarpaMMbl, — TaOMUIBL,  cpeaHee  apupMETHYECKoe,  MeAHMaHa,
HauOosplllee W HaMMEHBIIEE 3HAYEHHUS, pa3Max YHUCIOBOro Habopa;
yMEHHE  W3BJEKaTb, HWHTEPIPETUPOBATbH U  NPeoOpPa3OBBHIBATH
uHpOpMALMIO, TPEACTABICHHYIO B TaliuIax HM Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOWCTBA U XAapAKTCPUCTUKU pEalbHBIX IPOLIECCOB H
ABJICHUM; yMEHHE  paclo3HaBaThb  W3MCHYMBBIC  BEIUYMHBI B
OKPY>KaIOILIEM MUDPE

15

YMeHue onepupoBaTh MNOHATHUSMU: CIy4alHBIA ONBIT (CoydalHbBIN
HKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM  HCXOJ)
CIIy4alflHOTO OIbITa, CIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOSATHOCTH CIy4YalHBIX COOBITHII B OMbITaX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3alady METOJOM OpPraHM30BaHHOTO Tmepedopa M C HUCHOIb30BaHUEM
IpaBWjla YMHOXCHHS; YMEHUE OLIEHUBAaTh BEPOSITHOCTU pealbHBIX
COOBITHI ¥ SIBJICHWH, MOHUMATh POJb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXKAalOLUleM MHpPE M B JKU3HU,
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITUIN; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEI U €r0 POJIbIO B MACCOBBIX SIBICHUSIX

16

YMeHne BBIOMpATh TOAXOMAIIMKA W3YYCHHBIH METOJ MJS pEeIICHUs
3a/1a4d, INPUBOJUTH IIPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATh IPOSBIICHHE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIMCHIBATH  OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJE€ PAa3BUTHUS MATEMaTUKU KaK HAayKH, IPUBOJUTH
IIpUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOHN UCTOPUH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 OOBIKHOBEHHBIE U JECATHUYHBIE APOOHU, MPOLIEHTHI, 0ECKOHEUHbIE TEPHUOTUIECKIE
npobu
1.3 ParnmonanbHele uncia. ApupMeTnuecKkue onepanuy ¢ parioHaIbHBIMU YUCIaMU
1.4 JleiicTButenbHble 4YHcia. ApudMeTrudyeckue ornepanuu ¢ AeHCTBUTEIbHBIMU




qucjiaMu

[TpuOnuxE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJEHUS, NPUKUAKA U OICHKA

15 pe3ynbTaTa BhIYUCICHUN
2 AnrebpanyuecKue BHIPAKCHHS
2.1 BykBeHHbIe BbIpaKeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )
99 Crenenp ¢ 1ensiM nokaszareneM. CTemeHb C palMOHAIBHBIM ITOKa3aTeJIeM.
' CaoiicTBa cTeneHu
2.3 MHorouseHsl
24 Anrebpandeckas 1po0b
95 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHU. JencrBus c
' apu(pMETHYECKUMH KOPHSIMHU HATYpAJIbHOU CTETIEHU
3 VYpaBHEeHUs U HEPABEHCTBA
31 Ilenple u npoOHO-pamvioHaNbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHUI
3.9 Ilenple u napoOHO-panMoHaNbHBIC HEepaBeHCTBA. CHUCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Penienue TekCcTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TTOCIIEIOBATEILHOCTEN
49 Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna  CIOKHBIX
' IPOLIEHTOB
5 OyHKIMH
OyHkuwMs, criocoOsl 3ananus GyHkuuu. I'papuk pynknuu. O0aacTb onpeneneHus
U MHOXecTBO 3HaueHMH  ¢yHkuuu. Hymu  ¢ynkuun.  IlpomexyTtku
5.1. 3HAaKONOCTOSHCTBA. IIpOMEXYTKH MOHOTOHHOCTH (YHKUMH. MakcuMyMmbl H
MUHUMYMBl (yHKIMM. HambGonbliee M HauMeHbllee 3HadeHHE (YHKIMM Ha
IIPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 Ux cBoiicTBa
7.2 Tpeyronbauk
7.3 MHOroyroiasHIUKu
7.4 OKpyXHOCTb U KpYyI'
7.5 W3mepeHune reoMeTpudeckix BEeIMYUH
7.6 BexTops! Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA

8.1

OmnucarenpHas CTATUCTUKA



8.2 BepositTHOCTB

8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'eomerpus: yue6, nns 7—9 k. / [JI.C. AranacsH, B.®. Byry3os, CB.
Kanomues u np.].—M.: [Ipocsemienune, 2023

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. T'eometpus: yueo, nius 7—9 i / [JI.C. AranacsH, B.®. byry3os, CB.

Kanomues u np.].—M.: [Ipocsemienne, 2023.

2. TaBpunoBa H.®. Iloypounsie pa3pabOTKu TO TEOMETpUHU: 7 KJjacc.

- 2-e m3a.,nepepad. u gon. M.: BAKO, 2017. - (B nomo1ips MIKOJIbHOMY

YUUTEITIO).

3. TaBpumoBa H.®. Iloypounsle pa3paOoTKu MO reoMeTpuu: 8§ Kiacc. -

2-e m3x.,nepepad. u gon.M.: BAKO, 2017. - (B momo1s MKOJILHOMY YIHUTEIIO).

4. T'aBpwioBa H.®D. Iloypounble pa3pabOTKM MO reoMerpuu: 9 kiacc. -

2-e m3a.,nepepad. u gon.M.: BAKO, 2017. - (B momo1s MKOILHOMY YIHUTEIIO).

5.  KonTpoabsHbie paboThl o reoMeTpuu: 8 kiacc: K yueonuky JI.C.

Artanacsana, B.®. byry3osa, C.b. Kagomuesa u np. «I'eomerpus. 7-9» /  H.B.

MenbHukoBa. — 4-e u3j., nepepad. u aomn. — M.: M3narenbcTBo

«Ix3amen», 2018.— 63, [1] c. (Cepust «Y4eOHO-METOANUECKUI

KOMILIEKT)

B.M. bpanuc «Yetsipex3naunbsie MmaremMaTnueckue Tadbauis» M. «Ipoday

7. Epmoa A.W., EpmoBa A.C., I'ono6opoasko B.B. «Anredpa, reometpust 7
k1. CaMOCTOSITENIbHBIE U KOHTPOJBHBIE padoTh». M.: «nekcay, 2016t

8. Epmona A.U., Epmosa A.C., ['ono6opoasko B.B. «Anrebpa, reomerpus 8
kJ1. CaMOCTOSITETbHBIE M KOHTPOJIbHBIE paboThy. M.: «Mnekcay, 20161

9. EpmioBa A.W., Epmosa A.C., I'ono6opoasko B.B. «Anrebpa, reometpust 9
k1. CaMOCTOSITEIbHBIE M KOHTPOJIbHBIE paboThy. M.: «Mnekcay, 20161

o

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://ypok.pd/ 3. https://iu.ru/video-lesson
2. https://resh.edu.ru/ https://educont.
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