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[MOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JejOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYnUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYIO JIMHUIO. lleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa30BaHUs 3aKII0OYAETCsl B TOM, YTO 00YyJarOLIHiics
YUHUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHWe JO0Ka3aTelbHas JTUHHUS MUMEET Uil YIIyOIEHHOTO H3y4YeHHUs
MaTEMaTHUKH.

Ilenpl0 M3ydyeHUs TEOMETPUM SBISETCS HCIOJNb30BaHUE €€ KaK WHCTPYMEHTa IpHU
pEeLICHUH KaK MaTeMAaTUYEeCKUX, TaK W IPaKTMYECKHX 3a/ad, BCTPEYAIOLIMXCS B pPealbHOU
xu3HU. OOy4aromuics JODKEH HAYYHUTHCS OMPENEISITh T€OMETPUYECKYI0 (PUTypy, ONUCHIBATH
CIIOBaMU uepTEX WM PUCYHOK, HAWTH IUIOMIAJb 3E€MEJIbHOIO Y4YacTKa, pacCUUTHIBAThH
HEOOXO/UMYIO JUIMHY OINTOBOJOKOHHOrO Kalens uiau TpeOyemble pasMmepbl rapaxa ais
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTEIbHAS JIMHUS B U3YYEHUHM I'€OMETPHH.
[Ipu pemieHun 3agad  MPAKTUYECKOTO  XapakTepa OOy4aroUuiicss y4uTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallMil, MpPOBOJUTH BBIYUCICHUS U
OLIEHUBATh aJIEKBATHOCTb [OJYYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriyOoJE€HHOIO M3yuyeHHUs T€OMETPUM COCTOUT B TOM, YTO
oOyuaroluecss He MPOCTO 3HAKOMSTCS € ONpeAEIEHHBIMU MOHATUSAMH, a YBEPEHHO OBJIA/IEBAIOT
umi. CylIecTByIOIIMe TEMBbI MPOrpamMMbl 0a30BOTO Kypca T€OMETpHH H3y4aroTcs Ha Ooiee
riyOOKOM ypoBHe, a oOyuwarolmiuecss HpUOOpETaroT YMEHHs, I[OMOTalollie UM YBEPEHHO
IPUMEHATh CBOU 3HAHUS HE TOJIBKO B MaTeMaTHKE, HO U B CMEKHBIX IpeIMeTax, IpexJie BCero
¢usznke u HHOpPMATHKE, a TaKXKe IOJb30BAaThCS MOJYYEHHBIMH 3HAHUSIMH TPU PELICHUU
MPAKTUYECKHX 3ajau.

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax HU3ydaeTcsl YIUIYOJIEHHBIA y4eOHBIM Kypc
«['eomeTpusi», KOTOpBIH BKJIIOYACT CIEYIOLIME OCHOBHBIE pa3jieibl cojaepkanus: «Hawama
reomerpun», «TpeyroabHukn», «OKpyKHOCTbY»,  «YeTblpéxyroinbHukn», «Ilomobuer,
«OneMeHTsl TpuroHomerpum», «llmomagu», a Takxke «Meroa KoopauHar», «BekToph»,
«IIpeoOpazoBaHUs MIIOCKOCTH.

Ha usyuyenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacos: B 7 knacce — 102 vaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COAEPXAHUE OBYYEHUSA
7 KUIIACC

Hauasia reomerpun

HcTopusi BO3HMKHOBEHHS M DPa3BUTUS reoMeTpud. HauanbHble MOHSATHS T'€OMETPHUH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 akcrome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3auMHOe pacrionoxeHue ToueK Ha mpsaMou. M3mepeHue UMHBI OTpe3Ka, pacCTOSIHUE
MEXIY TOUKaAMU.

[Tonymnockocts 1 yron. Buabl yrioB. M3mepeHue BeauyuH YIiioB. BepTukanbHbie U
cMexHble yriuel. IlapamienbHble M NEpneHIUKYJSIpHbIE NpsMble. PaccTosiHME OT TOYKH 110
npsmoid. buccekrpuca yria.

Jlomanas. Buasl nomanbix. JlimHa < somaHoil.  MuoroyrosbHuku.  I[lepumertp
MHOTOyrojbHuKa. [[oHATHE O BBINYKIIBIX U HEBBIIYKJIBIX MHOTOYTOJIbBHUKAX.

[lepBUYHBIE TPEICTABICHUS O PAaBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l U3BMEPEHUN U ITOCTPOCHUN.

TpeyroibHuKu

Bunbl TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpUCa B BEICOTA TPEYTrOJIbHUKA.

PaBencTBo TpeyronbHuKOB. IlepBBII M BTOpPOM NpPHU3HAKH PABEHCTBA TPEYTOJBbHHUKOB.
PaBHOOeIpeHHbIE TPEYTOJbHUKA M UX CBOMCTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYroOJbHUKA.
Tpertuil npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHoIIEHNS MEX/ly CTOPOHAMH U yriaMH TpeyrojbHuKa. HepaBeHCTBO TpEyrojbHUKA.
HepaBeHncTBO 0 AiIMHE TOMaHOM.

Cummerpuunsle purypbsl. OCHOBHBIE CBOMCTBa 0ceBoi cummerpuu. IIpumepsl cumMmeTpun
B OKPYXKaOIllEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapamienbHOCTh MPSAMBIX, MUCTOPUYECKUE CBEIEHHUS O mocrynate EBknuaa um o ponu
Jlo6aueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M NMPU3HAKU MapajuledbHbBIX
npsimblx. CyMMa yrjioB TpeyrojibHHKAa. BHemHue yribl TpeyrosbHHKa. CyMMa BHYTPEHHHX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEITHUX YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyroJibHBIE TPEYroJIbHUKHU

[TpusHakyu paBeHCTBa MPAMOYTOJBHBIX TPEYrOJIBHHUKOB. lleprneHauKkynsp M HakIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTrOJbHHMKA, IPOBEAEHHOW K  THUIOTEHY3E.
[TpstMmOyTONBbHBIN TPEYroJIbHUK ¢ yriaoM B 30°.

OKpyX HOCTH

[ToHsATHST OKPYKHOCTH M Kpyra. OJIEMEHTBl OKPYKHOCTM W Kpyra: LEHTp, Ppajuyc,
JaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacrosioxkeHne OKpYKHOCTH U npsimoll. KacaTtenbHas
U CeKylas K OKpYyXHOCTH. OKpyXHOCTb, BIHCaHHas B yroi. I[Ipocreilmme mocTpoeHus c
MOMOIUIBIO IIUPKYJIS U TMHEHKH.

I'eomeTpuuyeckne MecTa TOYEK

[TonsiTue 0 reomeTpudyeckoM mecte Todek. IIpumeprl reoMeTpudeckux MECT TOYEK Ha
IJIOCKOCTH. buccekTpuca yria U cepeIuHHBIN MEePIeHIUKYISP K OTPE3Ky Kak TeoMeTpUyYecKue
MecTa Touek. OnucaHHas OKPYKHOCTh TPEYroJIbHHKA, €€ LeHTp. MeToJ reoOMeTpuYecKX MecT
TOYEK IIPU PELIEHUH FEOMETPUUECKUX 3ajad.

ITocTpoeHnust ¢ MOMOIIBIO BMPKYJISI H JIMHEHKH



Ucropuueckue cBenenns. OOOCHOBaHUSI MPOCTEHITUX MOCTPOSHUM, 3Talbl 3a7add Ha
IIOCTPOEHUs, PEIICHNE 3a7a4 Ha IOCTPOECHUE LUPKYJIEM U JINHEUKOM.

8 KUIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, e€ro mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoictBa. Tpameuus. PaBHoOenpeHHas Tpaneuus, €€ CBOWCTBA M INPHU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TPareLnuu.

Cpenssiss nMHMS TpeyrojbHHKAa. MeTox yABOCHHsS MEIHaHbl TpeyrojibHHKa. Teopema o
[EPECEYCHUH MEUaH TPEYrOJbHUKA.

Teopema @aneca, TeopemMa O NPONOPLUOHAIBHBIX OTpe3kax. Teopema Bapunbona mis
IIPOU3BOJIBHOTO YETBHIPEXYTOJIBHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

ITonoOue

[Tomobue TpeyrosbHUKOB, KO3PGUIueHT momaoous. [Ipu3Haku mogo0ust TpeyrojibHUKOB.
[TpumMeHeHne no00Ms TPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajiau.

Ilnomann

[Torsitme o momaau. CBolicTBa IIom@ae reomerpudeckux ¢uryp. Ilpocteitmme
dopMyinbl Ui IJIOLIAAM TPEYroJIbHMKA, Mapajuiesorpamma, pomda u Tpaneuuu. [lmomanau
no00HbIX puryp. OTHOIIEHHE II0IIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa mpu pemieHUH MPAKTHYECKHX
3azad.

DJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC U KOTAaHI'€HC OCTPOrO yrja IpPSMOYTOJIBHOTO TPEYrOJIbHHUKA.
Tpuronomerpuueckue ¢yHkuu yrioB B 30°, 45° u 60°. IlpomopuuoHaibHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI M 4eTBIPEXYTOJILHUKH, CBSI3AHHBIC C OKPY/KHOCTBIO

BrircanHble M LIEHTpAJIBHBIE YIJIBL, YTOJI MEXKIY KacaTeIbHOW M XOpAOW. YTIbl MEXAY
XopAaMM M CEeKyIIMMHU. BrnucaHHble ¥ ONHMCAHHbIE OKPY)KHOCTH TpPEYTroJbHMKAa U
4yeThIpEXYroibHUKU. CBONCTBA M TpPU3HAKU BIHCAHHOTO 4YETHIPEXYroJibHUKA. BzanMmHoe
pacroyio’)keHre AByX OKpyxHocTed. Kacanue okpyxnocreil. OOmue KkacarelbHble K JABYM
OKPYXHOCTSIM.

9 KJIACC

Pemenue TpeyroibHMKOB

Cunyc, xocunyc, TaHreHc yrioB ot 0° mo 180°. OcCHOBHOE TpPUTOHOMETPUYECKOE
ToxJecTBO. PopMyibl npuBeneHus. Pemenue TpeyronpHUKOB. Teopema KOCHHYCOB M TeopeMa
CHUHYCOB. Pemenne MPAKTUYCCKUX 3aaa4d C HUCIOJIb30BAHHUEM TCOPEMbI KOCHMHYCOB U TCOPEMBI
CUHYCOB. PelieHne 3aa4 reoMeTpUYECKOil ONTHKH.

Tpuronomerpuueckue GopMymsl JUTs IIIOLIAAN TPEYTroJbHUKA, MapajierorpaMmma, pomoa,
tpaneuuu. Popmyna ['epona. Dopmyna maomaan BEITYKIOTO Y€THIPEXYTOIbHUKA.

IHoxo0Oue TpeyroibLHUKOB



Xopasl U NOJO0OHBIE TPEYrOJAbHUKH B OKPYKHOCTH. Teopema O MpOU3BENEHUN OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEIEHUU OTPE3KOB CEKYLIMX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHHe Ipu pelIleHUH reoMmerprudeckux 3axad. Teopemsl UeBbl u Menenas. Ilonarue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHUE TPAMOM Ha IUIOCKOCTH. YTJIOBOW KOI(D(UIMEHT W CBOOOIHBIN WiEH, HX
reoMeTpuueckuil cmpicia. [lapaynenbHOCTh U NEPHEHIUKYISAPHOCTh HPSIMBIX (Yepe3 yriIoBOM
koa(durmeHt).

VYpaBHeHHE OKpYKHOCTH. HaxoxkneHue IepeceueHull OKpPYKHOCTEH M IpsSAMBIX B
KoopauHaTtax. @opmyna paccTOsSHUS OT TOUKM 10 mnpsmoi. [lnomanp mnapasmienorpaMMa B
KOOpJIMHATax, MOHATUE 00 OpPHUEHTHMPOBAHHOHM Iiomanu. [IpuMeHeHne merona KOOpAUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a/1a4ax.

BekTopnl

BexTops! Ha minockoctu. Clio’keHUE U BBIYMTAHHUE BEKTOPOB — IpaBUia TPEYroJibHUKa U
napajuiejorpaMmma. YMHOXKEHHE Bektopa Ha uuciio. Koopaunatel Bektopa. CrokeHue u
BBIUNTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpOB B
¢bu3uke, LEHTp Macc.

[Tonsitme o Oasuce (Ha TwiockocTH). PasmokeHuss BekTopoB 1o Oasmcy. CkansipHOe
IIPOU3BE/IEHUE BEKTOPOB, TEOMETPUUYECKUN CMBICI U BBIPAKEHUE B JEKAPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTE CKAISIPHOTO Npou3BeAeHus. CKalsipHOE MPOU3BEJCHHUE U MPOELUPOBAHUE.
[IpuMeHeHrEe CKaJSIpPHOTO MPOU3BEACHUS BEKTOPOB Ul HAXOXKICHMS UIMH U yrioB. Pemenue
FEOMETPUUECKUX 3aJau C IIOMOILBIO CKAJIIPHOTO ITPOU3BEICHUS.

JITMHA OKPYKHOCTH M IJIOLIAb KpPyra

ITpaBriibHBIE MHOTOYrONbHUKM. JlJInHA OKpyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJICHUE JJIUH Iyr oKpyxkHocred. I[lmomanp kpyra, cexropa, cermeHra. Mcropuueckue
CBeZIeHMs 00 U3MEPEHNH JJIMHBI OKPYXHOCTHU U TUIOIIAIN KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpanbHas cummerpus. lLlenTpanbHo-cummeTpuunble Gurypsl. I[loBopoT. OceBas
cummeTpus. PUrypbl, CHMMETPUUYHBIE OTHOCUTENIBHO HEKOTOPOH ocH. [lapamienpHelil mepeHoc.

[TonsiTue nBuxeHuss U ero cpoiictBa. PaBeHcTtBo Quryp. IlposiBaenus cummeTpuu B
IpUposie, >KUBOMHMCH, CKYyJIbNType, apxuTekrtype. Kommosuiuum nBrmxeHuil (mpocreiiniue
npuMepsl). [IpumeHeHne B reoMeTpuiecKkux 3a1a4ax.



IIVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «TEOMETPUS» HA YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHMUS

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
YacTH:

1) mnaTpruoTH4YeCKOro BOCIIUTAHUSA:

NPOSIBJIEHUEM HHTEpeca K NPOLUIOMY W HACTOAIIEMY POCCHICKOM MAaTE€MAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYyp TPakIaHCKOTO oO0IecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyA0BOI0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOM
HAINPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HM JIJIs1 YCTIEITHOM Mpo(dheCCUOHAIBHOM IEATEbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

CITOCOOHOCTBIO K DMOIIMOHAJIBLHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOTO NO3HAHMA:

OpUEHTAIIMEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHSA YEJIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MATEeMAaTHUKU U MAaTEMaTUYECKOU
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIIEIOBATEIbCKON
JesTeTbHOCTH;

6) ¢usuyeckoro BoOCHHUTAHHWS, (POPMHMPOBAHHUA  KYJIbTYPHI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

OpUEHTAIMEeH HAa MPUMEHEHHE MaTEeMaTHYECKHX 3HAHWM IS pelieHus 3a1ad B 00JacTh
COXPAHHOCTH OKpYXKaIoUIeH cpebl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX



HOCJEACTBUM Il OKpY’Karollled Cpefbl, OCO3HAaHHEM IJI00AJIBHOIO XapakTepa KOJIOIMYECKHX
npo0JeM U MyTel uxX pereHus;

8) aganTannu K M3MEHSIOUIMMCH YCJIOBUSIM COUMAJIBHON W IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 IPAKTHUYECKYIO JEATECIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS y JPYIHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA JIPYTHX;

HE0O0XOAUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHUS,
IUNoTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE paHEee HEM3BECTHBIX, OCO3HABATh JIE(UIMTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0O KaK BbI30B, TPEOYyIOIIUN KOHTPMEp, KOPPEKTUPOBATH INPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTUKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pPe3yJbTaThl,
XapaKTEPU3YIOIIHNECS  OBJIAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAJIbHBIMU PErYJIATUBHBIMU
NEeNCTBUSIMHU.

ITo3naBaTenbHBIE YHHBepPCcaAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble jornyeckue AelicTBus:

BBISBIISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPHU3HAKKM MaTEeMaTHUYeCKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyIUpOBaTH ONpEAETICHUS MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBATh W MpPeoOpa3oBbIBaTh CYXKJIEHHS: YTBEpIUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MaT€MaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs B (axTax,
JNaHHBIX, HAOMIOAEHUSX U  YTBEPXKICHHUSAX, MpeasiaraTb KpPUTEpUU JUIsl  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeNIaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTeIbCTBA MaTeMaTH4YecKuX (aKTOB, BBICTpaUBaTh
apryMeHTaluI0, NPUBOANUTE MPUMEPHI U KOHTPIPUMEPHI, PUMEHATh METOJ MaTEMaTHYECKON
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOUpaTh crHoco® pemieHus YydeOHOM 3adaun (CpaBHMBAaTh HECKOJIbKO BapHaHTOB
pemieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSITEILHO BBIJEIEHHBIX
KpUTEPUEB).
ba3oBrble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BONPOCHI, GUKCHUPYIOLIUE POTUBOpPEUHE, TPOOIIEMY, CAMOCTOSITEIbHO YCTAaHABIMBATh UCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;



MIPOBOJIMTH O CAMOCTOSITEIILHO COCTABJIICHHOMY IUIAHY SKCIIEPHMEHT, MCCIIEJIOBAaHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEM MAaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIEHO (POPMYJIMPOBATH 00OOOIEHUS U BBIBOJBI IO PE3yJIbTaTaM IPOBEAECHHOTO
HAOJIIOJICHUSA, HCCIICIOBAHMUS, OKCIECPHMEHTa, OICHHBATh JOCTOBCPHOCTh IOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKKE BBIIBHTATh MPE/IOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6Gora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, TaHHBIX, HEOOXOIUMBIX IS
peIeHUs 3aa49H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MPEICTABICHHUS;

BEIOMpaTh (HopMy TpelCcTaBiICHHS WHGOPMAIMU W WJUTIOCTPUPOBATH PEIIaeMbIe 3a7adu
CXEeMaMH, JruarpaMMaMH, HHOW rpapuKoi U MX KOMOWHAIIMSIMH,

OIICHMBATh  HAAGKHOCTH HMH(POPMALMK IO  KPUTEPHUSAM, MPECIJIOKEHHBIM WU
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKkaTHBHBIC YHHBepcalbHble YueOHbIe 1eliCTBUSA:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS IO XOAY pEUIeHMs 3a/ladd, KOMMEHTHPOBATh IOJIY4YEHHBIN
pe3yibTar;

B Xoze OOCYX/IEHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCY)XIAaeMOH TeMbl, IPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATH CBOU
CYXKICHHS C CY)KJIEHUSIMHU JIPYI'MX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jMuue U CXOJICTBO
MO3UIMI, B KOPPEKTHON popMe GOpMYyIUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

NPEJICTaBISITh PE3yJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTA, HCCIIEOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu |
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M UCIOJb30BaTh NMPEUMYIIeCTBa KOMaHAHON U MHIWBUIYaIbHOW pabOThI IpU
pelieHny Y4YeOHbIX MaTeMaTU4YeCKUX 3aJad, NPUHUMATh LEJIb COBMECTHON JEeSATEIbHOCTH,
IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM pabOThI, pacipeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT pabOThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPJAUHUPOBATH CBOM JIEHCTBUS C
JpPYTMMH YJ€HAMHM KOMAaHJbI, OLIEHWBATh KauyeCTBO Pe3yJbTaTa M KayeCTBO CBOETO BKJAJa B
OOIIMI pe3yNbTaT M0 KpUTEPUsIM, cHOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
BBIABIIATH MPOOJEMBI Ui pelieHHs B JKM3HEHHBIX U y4eOHBIX CHTYaIMsX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAaX NPUHATUS pellleHuH (MHIUBUIYalIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTABJISATh IJIaH, AJITOPUTM PEILIeHUs 3aau (WM ero 4acTh), BBIOUpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BIIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysbTara pemieHUs
MaTeMaTHYECKOH 3a7a4i, CAMOMOTHBAIINH U PEQIICKCHH;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTh IPH PEIICHUM 3a7a4d, BHOCUTH
KOPPEKTUBBl B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYIHOCTEN;

OILICHHUBATh COOTBCTCTBUEC pe3yanaTa OCATCIIBHOCTHU HOCT&BJICHHOFI meian u yCJIOBI/ISIM,
OOBSCHATH MPUIMHBI JTOCTHIKEHUS WIIM HEAOCTHIKEHUS 1IEJIH, HAXOAUTh OMIMOKY, 1aBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OSMOILINA HpI/I I/I3y‘~I€HI/II/I MAaTEeMaTHUYCCKUX O6I>GKTOB nu q)aKTOB, aBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHiy o0yuenus B 7 kjacce 00y4Jaromuics MOIyIUT CIASIYIOIIUE IPEIMETHBIE Pe3yIbTAThI:

Pacno3naBate W3ydeHHBIE TeOMETpHYECKHE (UTYpPBI, ONPENeNsiTh WX B3aUMHOE
pacmosioxeHue, M300pakarb reoMeTpudeckre (UTYphl, BBIMOIHATH UYEPTEKU IO YCIOBHUIO
3amaun. M3MmepsATh nuHEHHbIE W YIJIOBbIE BENIMYMHBL. PemaTh 3a7aud Ha BBIYMCIICHHE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTh NPHUKUJIKY W OLICHKY JMHEWHBIX M YIVIOBBIX BEIWYUH IPEIMETOB B PEATbHOM
JKU3HU, pa3MepoB MPUPOIHBIX O00BEKTOB. Pasnuyarh pasmepbl 3THX OOBEKTOB MO MOPSIKY
BEJINYUHBI.

Ctpoutb 4epTekH K F€OMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcs NpPHU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, MCIOJIB30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PELICHUH 3a/1a4.

IIpoBOAUTE JIOTHYECKHUE PACCYKICHUS C UCIIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcsl NMpU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHONW K THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYrOJbHHUKA, B PELICHUH
F€OMETPUYECKHX 3a1au.

OnpenensaTh NMapauieTbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYroy IpsIMOiA.

Pemmats 3amaun Ha kieT4aroit Oymare.

[IpoBoAMTHL BBIYHCIEHUS M HAXOAUTh YHCIOBbIE W OYKBEHHbIE 3HAYCHHs YIJIOB B
FeOMETPUYECKMX  3aJa4aXx C  HUCIOJIB30BAHMEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYTI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUECHUU JBYX NapauIeIbHBIX
NpsAMBIX CEKyIlel. PemaTh npakTrueckue 3a1auv Ha HaX0XKJACHUE YIIIOB.

Bnaners monstuem reomerpuueckoro mecra Todek (I'MT). Omnpenensite OuccekTpHcy
yIrila W CEepeAUHHBbIM NEPHEHIMKYIAp K OTpPe3Ky KaK TE€OMETPUYECKHEe MeCTa TOYeK.
[Tonmp3oBaTbest moOHSATHEM TreomeTpuueckoro Mecrta Ttouek (I'MT) mnpu mokazarenbcTBe
T€OMETPUUYECKUX YTBEPKACHUMN U NPU PELICHUH 3a1a4.

DopMyIHpPOBaTh ONPEAEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAaMETPAa OKPYKHOCTH,
YBEPEHHO BJAJIETh WX CBOWCTBAMH. YMETh JOKa3blBaThb M MPUMEHSATH 3TH CBOWCTBA MpPH
peneHuu 3aaay.

Bnanere moHATHEM ONHUCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
neHTp. Jloka3piBaTh M HCIONB30BaTh (D)aKThI O TOM, YTO OHMCCEKTPUCHI YIJIIOB TPEYTrOJTbHHKA



IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPHEHAMKYISAPHl K CTOpPOHAM
TPEYrOJIbHUKA [IEPECEKAIOTCS B OHON TOUKE.

Biamere noHATHEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCs TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeIbHOM M pajnyca, IPOBEAEHHOIO K TOUYKE KacaHus. J[okas3biBaTh
PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3 OJHON TOYKH, U IIPUMEHSATH
9TO B PELIEHUU F'€OMETPUYECKUX 3a1a4.

I[OKaSHBaTb U MPUMCHATH HpOCTCfHJ.IPIC TCOMCTPHUYCCKUC HCPABCHCTBA, INOHUMATL HX
IIPAKTUYECKUHA CMBICIL.

ITpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHMS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koniy o0yuenus B 8 kjiacce 00y4yaromuics MOIy4UT CIEAYIOIINE TPEAMETHBIC pe3yIbTaThl:
Pacnio3HaBaTh OCHOBHBIE BMJIbl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, I10JIb30BAaThCS MX
CBOWCTBAMM IIpU pEIIEHUM TEeOMETpPUYECKMX 3ajad. Pas3nnmyare npu3sHaku U CBOMCTBa
napajieniorpaMMa, pomM0a M MpsIMOYTOJbHHKA, JTOKa3blBaTh MX M YBEPEHHO IMPHUMEHSATH IPH
peLIeHUH TeOMETPUUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKM HNEpeceUeHUs] MEJUaH TPEyrojbHUKa (LEHTpa Macc) B
peLIeHUH 3ajiay.

Brnaners moHsTHEM CpeAHEN JIMHUM TPEYTOJbHUKA M TPAICIHH, TPUMEHITh UX CBOWCTBA
IpU peUleHUH TreoMeTpuueckux 3aaad. lcmonwszoBate Teopemy Daneca u Teopemy o
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSITh UX IS PELICHUs IPAKTUYECKUX 3a]1ay.

Pacno3HaBaTh LEHTpPaJIbHO-CUMMETPUUYHBIE (DUTYPBI W HCHOJB30BaTh MX CBOICTBA NpHU
peLIeHNH 3a]1a4.

Bnagers  moHATHMSMH  TOJAOOMS — TPEYrOJBHHUKOB,  KOX(pdHUIMEHTa  MOmoOwms,
COOTBETCTBEHHBIX  3JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh MpejacTaBleHUE O
npeoOpazoBaHuu MoaoOust U o moAoOHBIX ¢urypax. [lomp3oBaThes NpU3HAKaAMHU MOAOOUS
TPEYroJbHUKOB MPU PEIICHUN T€OMETPHUECKUX 3aj1ad. J(oKa3biBaTh W MPUMEHSTH OTHOLICHHUS
NPOTIOPIIMOHATIBHOCTH B NPSMOYTOJNBHBIX — TpeyrojbHHWKax. [IpuMeHsaTs momobue B
NPaKTUYECKUX 3a/1a9aX.

BeiBoguTh W MCMONB30BaTh MpocTeimue (GopMynsl Uil IUIOIIAAM TPEYroJibHUKA,
napajienorpaMMa, pom0a M Tpameuuu. BblaMcasaTh (pa3iuyHbBIMM croco0amMu) IIIOHIAIh
TPEYroJbHUKAa W IUIOMAAW MHOTOYTOJBHBIX (GUTyp (MONB3YSICh, TI€ HEOOXOAMMO,
KaJIbKYJIATOPOM). 3HaTh OTHOILIEHHWE IUIONIAJIeH MOJOOHBIX (PUIYp U MPUMEHATH MPHU PELICHUU
3aad. [[puMeHsaTh NoJy4YeHHbIe YMEHUS B IPAKTUUECKUX 3a7ayax.

[Tons3oBatbess Teopemoit [Iudaropa ans pemieHHs TeOMETPUUECKUX M MPAKTUYECKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSITEIbHO JeNaTh
YepTEK M HAXOIUTh COOTBETCTBYIOIINE JUTHHBIL.

Bnaners NMOHATHEM BIOMCAHHOTO M IIEHTPAJBHOIO yIjia, yria MEXIy KacaTelbHOH u
XOp/IOM, OMHMCAaHHOW W BIHCAaHHON OKPYXHOCTH TPEYrojbHUKAa M YETBIPEXYrOJbHUKA,
NPUMEHSTh UX CBOWCTBA TP PEIICHUH 3a]1a4.

[TpuMeHATh TOTYYEeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH MAaTEMATHYECKHE MOIEITH ISt
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0JB3YACH, 1€ HE00X0AUMO, KAIbKYIISTOPOM).

K xoniy 00y4yenus B 9 kiiacce 00y4Jaromuiicst MOTYyIUT CICAYIOMNE TPEAMETHBIE PE3YIbTaThI:
3HaTh TPUTOHOMETpHUUYECKHE (YHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTh C UX MOMOIIBIO
pa3iMyYHble  DJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYTONbHHKA  («PEHIeHHE  MPSIMOYTOIbHBIX



TPEYroJIbHUKOBY»). HaxoauTh (C MOMONIBIO KaNBKYJIATOPA) JJIWHBI U YIJIBI JUISI HETAOJIMYHBIX
3HAYEHUU.

[Tonb3oBaTbest hOpMyliaMy TIPUBEICHUSI I OCHOBHBIM TPUTOHOMETPHYECKUM TOXKICCTBOM
JUTSL HAXOXKICHHSI COOTHOIICHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Jloka3bpIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, MIPUMEHSTh UX ISl HAXOXKICHHS
pa3IMYHBIX dJEMEHTOB TPEYTONbHHKA («pEIIeHHWE TPEYTOJbHHUKOBY), TIPU  PEIICHUU
TEOMETPHUSCKUX 3a7ad. [[pUMEHATh MOJTydeHHBIC 3HAHUS [P PEIICHUH MPAKTHYECKHUX 3a7ad.

[IpyMeHsSTh TPUTOHOMETPHUIO B 33Ja4ax Ha HAXOXKJCHHE IUIOIIAIU, BHIBOJUTH U BJIAJIETh
TPUTOHOMETPHUUECKUMHU (popMynamMu Ajisl IUJIOLWAAU TPEYrojbHUKA, Mapajuiesorpamma, pomoa,
Tpamnenuu, BBIBOAUTH M MpUMEHATh (popmyny ['eponHa u dopmymny uisi TUTOMIANX BBITYKIOTO
YEeTBIPEXYTOJILHUKA.

HmeTh npeacTaBiieHue 0 TOMOTETUH, IPUMEHATh B IPAKTHUECKUX CUTYaIUsX.

Hcnonws3oBath Teopembl UeBbl 1 MeHenas py perieHny 3a1au.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XopAaMH (CEKyLIUMU) U yrie
MEXTy KacaTeJIbHON M XOPJI0H NP PEIICHUH 'eOMETPUIECKHX 3a/1ad. JloKa3pIBaTh U MPUMEHSITH
TEOPEMBI O IMPOU3BEACHUU OTPE3KOB XOPJH, O MPOM3BEICHUU OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOU.

Brnagers moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM MpsSMOMl Ha
IUIOCKOCTH. Brasiets MOHATHSIMHU yriioBOrO Ko3(duumenTa u cBOOOAHOTO 4iIeHa, TOHUMATh HX
TEOMETPUUYECKUN CMBICT U CBsI3b YIJIOBOrOo KOd(dUIMEeHTa ¢ BO3pAacTaHUEM U YObIBaHHEM
JUHEHHONW  QyHKIMH. YMEThb pelarh METOJOM KOOpIAMHAT 3aJaud, CBSI3aHHBIE C
MapajuIeIbHOCTRIO M MEePICHAUKYISIPHOCTRIO TIPSIMBIX, MEPECEUCHUEM IMPSMBIX, HaXO0XKICHUEM
TOYEK [1EPECEUCHUSI.

BbiBOIUTh U BIAJETh ypaBHEHUEM OKPYKHOCTH. Mcmonb3oBaTh METOJ KOOPAMHAT IS
HAXO0XJICHUS MIepeceYeH i OKpyKHOCTE! U IpsiMbIX. Bragets popmynamu pacCTOSHUS OT TOUKU
JI0 TIPSIMOM, IIJIOLIA/IM MapajielorpaMMa B KOOpAUHAaTaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOU
wiomanu. [lonb30BaTbecs METOAOM KOOPIMHAT HAa IUIOCKOCTH, MPUMEHSTH €ro NMpHU pelIeHUn
TEOMETPUUECKUX M TPAKTUUECKUX 3anad. [IpuMeHATh MeToJ KOOpAuHAT B MPAKTHUKO-
OpPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Bragers moHsTHEM BEKTOpa. YMETh CKJIQJIbIBATh W BBIYUTATh BEKTOPHI, YMHOXATh Ha
YHUCIIO, BJIAJETh NIpaBWJIAMU TpPEYTroJbHMKAa W HapauiegorpaMMa. Brajgerb HpakTHUYeCKUMH
MHTEPIIPETAIUSIMA BEKTOPOB. YBEPEHHO TOJIb30BaThCA KOOpAMHATaMU BeKTOpa. Branetsb
CJIO)KEHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpa Ha YUCIIO B KOOPAHHATAX.

Nmets mpeacraBienue o 6asuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOpPHI MO 0Oa3ucy.
PackianpiBaTh  BEKTOPBI CHJI C TIOMOIIBIO MPOCHUPOBAHHUS W  TPUTOHOMETPHUYCCKHX
cooTHoueHu#. [I[puMEeHSITh MOTy4YeHHbIE 3HAaHUS B MPOCTEUITNX (PU3MUECKUX 3aauax.

Brnasets moHsATHEM CKaJSPHOTO MPOU3BEACHUS BEKTOPOB, IOHUMATh €ro TeOMETPUUYECKUN
CMBICI U YBEPEHHO IIOJb30BAaThCS €ro BBIpAXEHUEM B JEKapTOBBIX KOOpAMHATaX. 3HATh
JTUCTPUOYTUBHOCTDh CKAJIIPHOTO TIPOM3BEICHUS W €r0o CBS3h C MPOCIHHUpPOBaHHWEM. [IpHMeEHSTH
CKaJISIpHOE TIPOU3BENIEHUE BEKTOPOB JUIS HAXOXKICHUS JJIUH U yIJoB. Pemarh reoMeTpuiyecKkue
3aJaud C MOMOINBIO CKAJISPHOTO Mpou3BeAeHus. Mcmonb30BaTh CKaJspHOE NPOU3BENICHHE
BEKTOPOB B ajredpandeckux U (pU3NUecKux 3aJadax.

Brnajers MOHATHSIME MPABWIBHOTO MHOTOYTOJIBHHKA, JUTHHBI OKPYKHOCTH, JUIMHBI JTyTH
OKPYXKHOCTH M PaJMaHHON Mephl yria, BBIYHUCIATH IUIOMIAAL Kpyra U ero vacreil. [loHumath
CMBICT yucia 7. [[pUMEeHSATh MOTY4YeHHBIE YMEHHS MPHU PEIICHUU MPaKTUYECKUX 3a7ad. 3HATh
UCTOPUYECKHE CBEIEHUSI 00 U3MEPEHHHU JUIMHBI OKPY>KHOCTHU U TUIOIIAU KpyTa.



HNmets mpencraBieHue o mpeoOpa3oBaHWHU IIOCKOCTH, O ABIKEHUsAX. HaxomuTs ocw,
HEHTPHl CHUMMETPUU (Uryp, ILEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3MLMHU IPOCTEHIINX
npeoOpaszoBanuii. [[puMeHATh IBMKEHUS TIOCKOCTH MIPU PELICHUH TEOMETPUYECKHX 3a/1a4.

[IpuMeHsATh TONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEeMaTHYECKHE MOJEIH IS
3a/1a4 peaybHOM J)KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYHCICHHUS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPUYECKUX (DYHKIMH (TIONIB3YSCH, I/Ie HEOOX0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeEM uudgpoBbie
Ne /o P Kourpoabnbsie IIpakruueckue (ucpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. I[Ipocrenmme
1 reoMeTpuueckre GUrypsl U UX CBOMCTBA 28 1 bubmorexa LIOK
P P ' https://m.edsoo.ru/78¢c146¢4
N3MepeHne reoMeTpruieCcKiX BEITUYUH
bubnunoreka LIOK
2 T 1 1
DEYTOIBHHIH ? https://m.edsoo.ru/78c146¢c4
3 [TapannensnocTs. Cymma yrioB s | bubmmoreka [JOK
MHOTI'OYrOJIbHUKA https://m.edsoo.ru/78c146¢4
4 IIpssmMoyTONIBHBIC TPEYTOJIBHUKHI 7 bubmorexa HOK
p i peyr https://m.edsoo.ru/78c146¢c4
bubmmoteka IIOK
5 r 5 1
COMCTPHHICCKHE HEPaBeHCTBA https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckue mecta
6 Touek. [locTpoeHus ¢ TOMOIIBIO ITUPKYIIS 18 1 bubmmorera [OK
. P HIBIO WPy https://m.edsoo.ru/78¢146¢4
W IMHEHUKH
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 10 1 bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudposbie
Ne ni/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnmoreka [JOK
1 4 22 1
CTPIPEXYTOTRHIKH https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/aScb98eb
5 VYTl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 | bubnnoreka [JOK
OKPY>XHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 10 | bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeiioB H TeM nu(poBLIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! Petuetne TpeyroabHnios 22 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Ionobue TpeyronbHikos 12 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Meron koopauHat 10 I https://m.edsoo.ru/dddde230
bubmuoreka [JOK
4 Bexroper 20 I https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
1 1
> JlnuHa OKPYKHOCTH M TUIOMAE KpyTa 6 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1
6 JBHOKCHHS ILIOCKOCTH 0 hitps://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Kosnu4yectBo yacos
Ne Hara DJIeKTpoHHbIe Hu(pPOBbIE
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero u3ydeHHsi  00pa3oBaTe/IbHbIE pecypchl

padoThI padoThI

HCTOpI/IH BO3HHKHOBCHUSA U

bubmuoreka [JOK

! pa3BUTHs TEOMETPUU https://m.edsoo.ru/925af86b
Hauanbnabie nousTus

2 reomerpud. Touka, npsimas, Bubmmorexa LIOK

https://m.edsoo.ru/659¢4331
OTPE30K, JIy4d
Hauanbnabie nousTus
3 reoMerpuu. Touka, npsimas, Bubmmorexa LIOK
https://m.edsoo.ru/20bael2a
OTpE30K, JIy4
ITousTHE 00 aKCHOME,

4 TeopeMe, T0Ka3aTeNIbCTBE, bu6mmoreka [JOK
ONpeAeJIeHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HaKe
B3aumHoe pacnionoxenue

5 TOUYEK Ha npsiMoi. Mzmepenue bub6nuorexa [IOK
JUIMHBI OTpE3Ka, PaCCTOSAHUE https://m.eds00.ru/92b776f1
MEX1y TOUKaMHU
B3aumHoe pacnionoxenue

6 TO4YEK Ha npsiMoil. M3mepenue bubmuorexa [IOK
JUIMHBI OTPE3Ka, PacCTOSIHUE https://m.eds00.ru/9c500788
MEX1y TOUKaMU

7 B3anmHoe pacnonoxenue bubnnorexa [JOK

TOYEK Ha npsmoil. Mzmepenue

https://m.edsoo.ru/7f06e8ce




JJIMHBI OTPE3Ka, paCCTOSAHUC
MCKAY TOUKaMU

[TonymnockocTs 1 yroi. Buapl

g - bubmuoreka [JOK
YITIOB. VISMCPCHUC BCIMIUH https://m.eds00.ru/36862bf3
YTJIOB
[TonymmockocTs U yroi. Buast Butmorexa LIOK

? yrnos. Msmepenne semamnn https://m.edsoo.ru/2 1 ce4ff2
yIJIOB
[ToxymmockocTs u yroi. Buasl Bu6moreka LIOK

10 yrnos. Msmepenne semamnn https://m.edsoo.ru/ce214e34
YTJI0B
BeprukanbHbie U CMEKHBIE BuGmorexa LOK

11 yriet. Hapamiensazie https://m.edsoo.ru/7399faea
MEePHEHANKYIISIPHBIE TIPSIMbIC
BepTukanbHbie U CMEKHBIE Butmorexa LIOK

12 yriet. HapamenbHbie 1 https://m.edsoo.ru/5¢2c0dff
NEPIEeHIUKYISIPHBIC TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmiorexa LIOK

N0

13 yrbt. Hapannenshpie n https://m.edsoo.ru/4a4bf678
NEPIEeHIUKYIIPHBIC TIPSIMbIC
BeprukanpHbie 1 CMEKHBIE BuGmorexa [IOK

HOJI

14 yrabl. Iapannenbreie n https://m.edsoo.ru/84ee61de
MePIEHINKYIISIPHBIE TIPSIMBIC
BepruxanpHbie 1 CMEKHBIE BuGmiorexa LIOK

15 yrwl. Tapannenbuyie n https://m.eds00.ru/d04bb9c5
MEePIEHANKYIISIPHBIE TIPSIMBIC

bubmuoreka [JOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c




bu6mmoreka [JOK

17 buccexrpuca yria https://m.eds00.ru/557998af
bubmmorexa [IOK

18 buccexrpuca yria https://m.edsogru/56a89l82

19 Jlomanasi. Buabl JIoMaHBIX. bubmuoreka [JOK
JlnvHa moMaHoi https://m.edsoo.ru/c84d7212

20 Jlomanas. Buabl ToMaHBIX. bubmuoreka [JOK
JnrHa 1omaHoOM https://m.edsoo.ru/91fe52bc
Mmuoroyronsauku. [lepumerp

)1 MHOroyrosiabHuka. [Ionsarue o bubmmorexa [IOK
BBIIYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTI'OJIbHUKAX
Mmuoroyronasauku. [Tepumerp

” MHOroyrosiabHuka. [lonsarue o bubmmorexa [IOK
BBIIMYKJIBIX U HEBBITYKIIBIX https://m.edso0.ru/27b15065
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [Tepumerp

3 MHOroyrojbHuka. [lonsarue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/Scc7a352
MHOT'OYTOJIbHUKaX
Mmuoroyronasauku. [Tepumerp

24 MHoroyroisHuka. [Ionarue o bubnnoreka [JOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OyTOJIbHUKaX
Mmuoroyronsauku. [Tepumerp

)5 MHoOroyrojbHuka. [lonsarue o bubmuorexa [IOK

BBIITYKJIBIX U HEBBIITYKJIBIX
MHOTI'0YroJIbHUKax

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




26 NHCTpyMEHTHI 119 U3MEPEHUI bubnnoreka [JOK
U IIOCTPOEHUN https://m.edsoo.ru/333ecb98

7 WNHCcTpyMeHTHI 1Sl U3MEpPEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.eds00.ru/26b0a806
KontponbHas pabora o Teme
"Hauana reomerpumu.

)3 [Ipocreiimune reoMmeTpuyeckue bubmmorexa [IOK
burypsl 1 UX CBOICTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpu4ecKux
duryp"

79 Menuana, GuccekTpuca u bubmmoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, 6uccekTpuca u bubnnoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEYroJIbHUKOB Bubmmorexa LIOK

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

3 ITepBslii 1 BTOPOU NPU3HAKU bu6nuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af
[IepBblil 1 BTOpOI IPU3HAKU bubnnorexa [JOK

33
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56c5a%b

34 [TepBblit U BTOPOI MPU3HAKU bubmuorexa [IOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/34f8650e

35 [IepBrlii 1 BTOpPOil MpU3HAKU bubmuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/ffe06285

36 I1epBbIil 1 BTOPON IPU3HAKU bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo0.ru/79753cdf

37 PaBHOGenpeHHbBIE bubnuorexa [IOK

TPEYroJIbHUKU U UX CBOICTBA

https://m.edsoo.ru/c59fdae9




18 PaBHoOepeHHBIC bubnnoreka [JOK
TPEYTOJIBHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpeHHbIE bubnmoreka [JOK
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/1¢c2cc982

40 [Ipu3Hak paBHOOEIPEHHOTO bub6nuoreka [IOK
TPEYTroJIbHUKA https://m.edsoo.ru/480b3c40

41 [TpusHak paBHOOEIPEHHOTO bubnunoreka [JOK
TpeyrojabHUKa https://m.edsoo.ru/bf564ab7

42 Tpetuit npu3HaK paBeHCTBA bubmmoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/b4229637

43 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899¢49

44 TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/41c75e54
durypsl ¢ 0ceBOI

45 cummerpuen. [Ipumepsl bubnuoteka [JOK
CHUMMETPHHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
®@urypsl ¢ 0CeBOI

46 cummerpuen. [Ipumepst bubnuoteka [JOK
CHUMMETPHU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
Mupe

47 KonTponbhas pabota no teme bubnnorexa [JOK
"TpeyrosbHUKH" https://m.edsoo.ru/6f0a9a78

bubmuoreka [JOK
48 HapannemsHoCTs MpAMGIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M IPU3HAKH bubnmoreka [JOK

napaajaCIbHbIX IMPAMBIX

https://m.edsoo.ru/2cd69381




50 CBolicTBa M IPU3HAKU bubnnoreka [JOK
MapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/75899b52
51 CBoiicTBa M pU3HAKU bubnmoreka [JOK
rapasulesIbHbIX IPSAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U MpU3HAKU bubnunoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa M NpU3HAKU bubnunoreka [JOK
HapaJuIENIbHBIX IIPAMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubmmorexa [IOK
rapajuielIbHbIX IPSAMBIX https://m.edsoo.ru/5¢90c339
55 CymMa yriioB TpeyroyibHHKa Bubmmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yriioB TpeyroyibHHKa Bubmmorexa LIOK
https://m.edsoo.ru/7af6d9e6
57 Bremnue yribsl TpeyrojibHHUKa Bubnrotexa LIOK
https://m.edsoo.ru/bc409f4f
58 Baewnue yriel TpeyrojapHuKa Bubmmorexa LIOK
https://m.edsoo.ru/371cbel 1
CymMa BHYTpEHHUX YIJIOB
59 MHOT'OYI'OJIbHUKA U CyMMa bub6nuorexa [IOK
BHEIIHUX YIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTpEHHMX YIJIOB
60 MHOT'OYI'OJIbHUKA U CyMMa bubmuorexa [IOK
BHEIIIHUX YTJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHUX YIJIOB bubnuorexa [JOK

MHOTI'OYyroJIbHHKa U CymMMa

https://m.edsoo.ru/b75ede0e




BHCIIHUX YI'JIOB BBIITYKJIOI'O
MHOI'0yroJibHuKa

KonTponbhas pabota no teme

bubmuoreka [JOK

62 "1 .C
APAIICIILHOCTD. T-yNMa https://m.eds00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Ipu3naku paBeHCTBA
63 MPSIMOYTOJIBHBIX bubmorexa [IOK
PAMOYT https://m.edsoo.ru/330d63ff
TPEYrOJIbHUKOB
[Ipu3naku paBeHCcTBA
64 MPSIMOYTOJIBHBIX bubmmorexa [JOK
PAMOYT https://m.edsoo.ru/Oe1544dc
TPEYrOJIHLHUKOB
65 [lepnenaukynsip u HaKJIOHHas bubmmorexa [JOK
PHERIMIYIAP https:/m.edso0.ru/957310000000000
CBOICTBO MeTUaHBI
66 HPSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/b34a450e
K THIIOTEHY3€
CBOliCTBO MEIMaHBI
67 PSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYrOJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/83fabf79
K THIIOTEHY3€
68 [IpssMOYTOIBHBIN TPEYTOIBHUK bubmuorexa [IOK
¢ yriom B 30 rpagycoB https://m.edsoo.ru/52b57d0f
69 [IpsAMOYTOJIBHBINA TPEYTOJIBHUK bubnnorexa [JOK
¢ yriom B 30 rpaaycoB https://m.edsoo.ru/aec6d443
COOTHOILIEHUS MEXTY
bu6mmoreka [JOK
70 CTOPOHAaMH U yriaMu

TpeyrojbHUKa

https://m.edsoo.ru/95db41f7




CooTHOIICHUS MCXKOY

bu6mmoreka [JOK

1
7 CTOPOHAMHU I ylTaMu https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHCTBO TpeyronapHUKA.
72 HepaBeHCTBo 0p ;’;He bubnmnorera [IOK
pasex s https:/m.eds00.ru/50fa9985
JIOMaHOU
HepasenctBo Mexny
7 NEePHEHIUKYISIPOM U bubnmoreka [JOK
HaKJOHHOH. PaccTosnue ot https://m.edsoo.ru/7284cbde
TOYKH JI0 IPSAMOM
KonTtponpsHas pabora o
temaM "IIpgaMoyronsHbIe
74 Toe onmfnm"yr bubmmoreka [JOK
TheyT : https://m.edsoo.ru/85f00be3
I'eomeTpuueckue
HepaBeHCTBA"
75 OKpyXHOCTb, XOPJIbI bubnuoteka [JOK
JIMAMETPBI, UX CBOWMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJIbI bubnmnoreka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnionoxxenue
77 OKPY>KHOCTH U TIPSIMO. bubnmoreka [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/00d222d9
OKPY>KHOCTH
B3aumHoe pacnonoxxenue
73 OKPYKHOCTH U MPSMO. bubmuorexa [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
bub OK
79 B3aumuoe pacnonoxxenue nosmotera I

https://m.edsoo.ru/a52f2800




OKPY’KHOCTH U IIPSIMOIA.
Kacarenbnas u cexymas k

OKPYXHOCTHU
20 OKpyXHOCTh, BIUCAHHAs B bubnmoreka [JOK
yroJ https://m.edsoo.ru/3767ac35
21 OKpyXHOCTb, BHUCAHHAs B bubnmoreka [JOK
yroi https://m.edsoo.ru/f019e49b
ITonsiTHE O TEOMETPUUECKOM
20 Mecre Touek. [Ipumepsr bubnuoreka [IOK
TeOMETPUUECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha IIOCKOCTH
[loHsiTHE O reOMETPUUECKOM
23 Mecre Touek. [Ipumepsr bubnuoreka [IOK
TeOMETPUUECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TIOCKOCTH
’4 OrnucaHHast OKPYKHOCTb bubnmnoreka [JOK
TPEYroOJIbHUKA, €€ LEHTP https://m.edsoo.ru/f5b41bc7
85 OrnucanHast OKPYXKHOCTb bubnuoteka [JOK
TPEYTrOJIbHUKA, €€ LICHTP https://m.edsoo.ru/c96254e9
Meroza reoMeTpU4eCKUX MECT
bu6mmoreka [JOK
86 TOYEK NP PELICHUN
https://m.edsoo.ru/5894e7a4
reOMEeTPUUECKUX 3ajay
MeTto1 reOMETPUYECKUX MECT
bubmuoreka [JOK
87 TOYEK IIPU PELICHUU
https://m.edsoo.ru/784342d1
reOMEeTPUUECKUX 3ajay
MeTo1 TeOMETPUYECKUX MECT
bu6mmorekxa [JOK
88 TOYEK IIPU PELICHUH

TCOMCTPHUYCCKUX 3aaayd

https://m.edsoo.ru/05853a22




&9

90

91

92

93

94

95

MeTton reoMeTpu4ecKuX MECT
TOYEK IIPU PELICHUU
reOMETPUYECKUX 3a/1a4

OO6oCcHOBaHUS TPOCTEUIITUX
MIOCTPOEHUH, ITAlbl 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MOCTPOEHUE IUPKYJIEM U
JIMHEUKON

O6ocHOBaHUS MPOCTEHUIITNX
MIOCTPOEHUM, ITANbI 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKON

KonTponbhas pabota no Teme
"OKpy>KHOCTb.

FGOMeTpI/ILIeCKI/Ie MECTa TOYCK.

[TocTpoeHust ¢ MOMOIIBIO
LHUPKYJIS U TMHEHKH"

[ToBTOpenue u oboOIIEeHHE.
Pemienune 3anay,
WLTIOCTPUPYIOIIUX CBS3U
MEXTy pa3TAIHBIMU TEMaMH

Kypca
[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3THIHBIMU TEMaMH

Kypca
[ToBTOpenue u o6o0IIeHNE.

bu6mmoreka [JOK
https://m.edso0.ru/6903dff0

bu6mmoreka [JOK
https://m.edsoo.ru/e511d730

bubnuoreka [JOK
https://m.edsoo.ru/f3bfbf74

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

bu6mmoreka [JOK
https://m.edsoo.ru/fOe38fa3

bubmuorexa [JOK
https://m.edsoo.ru/38a31139

bubmuoreka [JOK




96

97

98

99

100

Pemenne 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpeHHE 1 0600IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME K 0OOOIIEHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpenue n o6oOIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IAIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IICHNKE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH

Kypca

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

bu6mmoreka [JOK
https://m.edsoo.ru/a4f457ea

bubmuoreka [JOK
https://m.edsoo.ru/07e567¢l

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

bubmuorexa [JOK
https://m.edso00.ru/397d166b

bubmuoreka [JOK
https://m.edsoo.ru/c60d778a




Ntoroas KOHTpoOJIbHAS bubnnoreka [JOK

101
pabora https://m.edsoo.ru/fd50754a

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3amauq,
102 WJUTIOCTPUPYIOIIHNX CBSI3U 1
MEXYy Pa3InYHbIMH TEMaMHU
Kypca
OBILIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

bu6mmoreka [JOK
https://m.edso00.ru/971f7836

102 6 0




8 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
| [Tapannenorpamm, ero Nnpu3Haku u | Bu6mumoteka [JOK
CBOICTBA https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, ero Npu3HaKu u 1 bubanorexa [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ro npu3HaKku U 1 Bbu6motreka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, €ro Npyu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero npu3Haku U 1 bubmuoreka [IOK
CBOICTBA https://m.edsoo.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, uxX 1 bubnmnoreka [HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyroiapHUK, poMO, KBasipaT, UX | bubmuoreka [IOK
MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/d6a662c9
g [IpsiMoyronapHUK, pOMO, KBapaT, UX ] bubmuorexa [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsiMoyronapHUK, pOMO, KBaapaT, UX ] bubmuoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsisi TMHUS TPEYroJIbHUKA 1 brbmorexa OK
pel peyr https://m.edsoo.ru/6e1bcbbb
bub6 OK
11 CpenHsis TuHUA TPEYroJbHUKA 1 nommorexa [

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




12 Tpanemus. PaBHoOeapenHast bubnmnoreka HOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8f3
15 Cpenssisi TuHUS Tpanenuu buGnuorexa [IOK
https://m.edsoo.ru/7963a7f5
16 Teopewa daneca Eﬁgggj;;gg};@easos
17 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/a2402d2b
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubanorexa [JOK
OTpE3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNOpIUOHATIBHBIX bubmmnoreka HOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmmnoreka HOK
20 Hentp mace TpeyrombHiica https://m.edsoc]fru/9cbcf96c
bubnmnoreka [HOK
21 L{eHTpanbHO-CUMMETPUYHBIEC QUTYPBHI hitps://m.c dsoc]fru 18578076a
2 KonTponbhas pabota no teme bubmuoreka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0f9f3
7 [Tonobue TpeyroabHUKOB, bubmuorexa [IOK
KO3 UIIUEHT MoA00Hs https://m.edsoo0.ru/19400684
24 [TooOue TpeyrobHUKOB, bu6muoreka [JOK
KOd(PGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku mono0Oust TpEyroabHUKOB bubnmorera LHOK

https://m.edsoo.ru/bbf2c3a6




bubnmoreka [IOK

26 TTpusnaiu nozodus TpeyrombHIKoB https://m.edsoo.ru/8db1 1£f7
Bu6mumoteka [JOK
27 TTpusnaiu nozodus TpeyrombHHKos https://m.edsofru/%dl 1d5b
Bu6mumoteka [JOK
28 [Tpu3naku mo100us TPEYroabHUKOB hitps://m.c dsofru 15242193
29 [Tpu3naky mo100Us TPEYroIbHUKOB ngj;gf:;;gﬁg.g 4c95f1
bubnnorexa [JOK
30 [Tpu3naky mo100us TPEYroIbHIUKOB hitps://m.c dsogrou 13d1d9d16
31 [TpumeneHue mogo0ust P pelICHUH bubmmoreka [JOK
MPAKTAYECKUX 3a]1a4 https://m.edsoo.ru/d97bf297
1 [Ipumenenue nmogo0Oust Mpu peIIeHUN bubmmoreka [JOK
[IPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
13 [TpumeHeHne nog00Ms TPU pELICHUN bubmuoreka [IOK
NPaKTUYECKUX 3a1a4 https://m.edsoo.ru/e0d80738
34 [TpumeHeHne nog00Ms IPU PEeLICHUN bubmmnoreka HOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nmogo0Oust MpU PeIICHUH bubmuorexa [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenne nogo0us MU perIeHUH bubmuorexa [IOK
IIPaKTUYECKNX 3a7a4 https://m.edsoo.ru/d9159d9d
37 BBenenne noHaTus npeodpazoBaHus bu6muoreka [JOK
no00us U mMoJOOHBIX puUryp https://m.edsoo.ru/aaf7¢944
18 KonTponbhas pabota no teme bubmuoreka [JOK
"TTomoOue" https://m.eds00.ru/89¢3236d
39 Ilonsarue momanu. CBoiicTBa bubnunorexa LIOK

ionaiel reoMeTpudeckux Guryp

https://m.edsoo.ru/7af5b92e




40 [Tonstre mnomanu. CBoicTBa bubnuorexa [JOK
IUIOINAACH T€OMETPUUYECKUX (QUTYP https://m.edsoo.ru/37a176¢0
41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJIOMIAJIEH TEOMETPUICCKUX (DUTYP https://m.edso0.ru/6004265a
IIpocrenimue ¢popmMynsl A1 IIOMIAIN
42 Tpe OJIBHI/IKaq)HI;. znnenor amMMa bubmorexa HOK
peyr » 1ap P ’ https://m.edsoo.ru/596ald0e
pomMba u Tpaneuuu
IIpocrenimue ¢GopMyIabl A8 IUIOMIAIU
43 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmorexa HOK
peyr > fap P ’ https://m.edsoo.ru/f636de1f
pomMba u Tpaneuuu
IIpocreiitme GopMyIbl 1T ILIOMIALN
P Gopmyel 1 tman bubnuoreka [{OK
44 TPEYroJIbHUKA, TapaJljIeorpaMmma,
https://m.edsoo.ru/9732274d
pomMba 1 Tpaneuuu
IIpocteimme hbopMyIIbl AT ILIONIAAN
45 Tpe OJILHI/IKa(bl'Il:. znnefor aMMI;l ! bubmmorera [OK
peyr - 1ap PamMMa, https://m.eds00.ru/e6458963
pomMOa ¥ Tpamnenuu
IIpocreinimue ¢GopMyIIbl IS IUIOMIAIU
46 Tpe OJIBHI/IKaq)HZ Znnejilo amMMa bubmmorera [OK
peyr - 11ap IpamMma, https://m.edsoo.ru/0b18fc61
pomMOa u Tpamnenuu
IIpocreinimue ¢GopMyIIbl IS IUIOMIAIU
47 Tpe OJILHI/IKaq)Hz 'Zﬂnejilo aMMI: " bubmorexa HOK
peyr » 1ap P ’ https://m.edsoo.ru/eb691e04
pomba u Tpamnenun
IIpocreiimme hopMyIInl A1 ILIOIAAN
48 Tpe OJ'ILHI/IKaq)HI; ayﬂnleo aMML: " bubmorexa HOK
peyr » fap P ’ https://m.edsoo.ru/8b93cfba
pomba u Tpamnenun
IIpocreiimme hopMyIInl A1 ILIOIAAN
P opuyzbt A tan but6mmoreka [IOK
49 TPEYroJIbHUKA, NTapaJljIeiorpaMma,

pomMba u Tpaneuuu

https://m.edsoo.ru/c35f544d




[Ipocreiimue GopmMybl A5 MII0MIATN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [TOK
poM6a 1 Tpanem https://m.edsoo.ru/a3f9beld
bubnmnoreka HOK
> Thoutaut HoA00HEIX piryp https://m.edsof)l.ru/d8638f34
bubnmnoreka HOK
32 Trontazi nox00HbIX GHryp https://m.edsof)l.ru/23830226
bubnnorexa [JOK
>3 Tlnowasw nozobHex Grryp https://m.edso:)_.lru/SeeZa7d4
54 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"ITinomans" https://m.eds0o0.ru/05f10573
bubnnorexa [JOK
53 Teopewa Iugaropa https://m.edsof)_.lru/7f631f27
56 [Tpumenenue Teopemsl [Tudaropa bubanorexa [JOK
[P PELIEHUH MPAKTUIECKUX 3a1a9 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubmmnoreka HOK
IPH PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
[IPYU PELICHUH MMPAKTUUYECKUX 3a1a4 https://m.edso0.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[IPHU PELICHNH IPAKTUIECKUX 3a1a9 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopems [Tugaropa bubmuoreka [JOK
[P PELICHUH MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [TponopriroHanbHbIE OTPE3KHU B bubmuorexa [IOK
PSAMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/012ee582
2 [IponopunoHanbHbBIE OTPE3KU B bubmuorexa [IOK
HNPSIMOYT'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponiopuroHanbHbIE OTPE3KHU B bubmmoreka [JOK




MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/l1ecbc886

64 [IponopuroHalIbHBIE OTPE3KHU B Bu6mumoteka [JOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopunoHanbHbIE OTPE3KU B bubmuoreka [JOK
HPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT€HC OCTPOro yria bubmorexa LIOK
pore T https://m_edsoo.ru/132bdef6
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yria bubmorexa LIOK
P Iy https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHTE€HC U
69 KOTaHT€HC OCTPOro yria bubmmorexa LIOK
p yr https://m.edsoo.ru/b41c27f9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
70 Tpuronomerpuueckue GyHKIUU bubmuoreka [IOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpruueckue GyHKIUU bubmmnoreka HOK
yriaos B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbhas pabota no teme
72 "Teopema Iludaropa u Havana bubmmorexa [IOK
p " p https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPHUHU
73 BrnivcanHnblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [IOK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 Brnircannblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [TOK
Hertp r https:/m.edsoo.ru/d0233fa0
75 Brniucannbie U LIEHTpaIbHBIE YTIIbI bubnuorexa [JOK




https://m.edsoo.ru/ccaee9b0

76 Bniucannble v IEHTpaIbHBIE YIIIbI bubmmorexa [TOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM U XOpI0i bubmmorexa [IOK
https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTeIbHOU U XOPAOU buGnuorexa [IOK
https://m.edsoo.ru/09166b3d
79 Yrael MeXay XOpAaMU U CEKyLLIMMU buGnuorexa [IOK
https://m.edsoo.ru/022e729¢
80 Yrael MeXay XOpAaMu U CEKyLLIMMU Bubmiorexa OK
https://m.edsoo.ru/84a32a80
81 Brmcansabie 1 OIMCaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
2 BrmcaHnHbie 1 OITHCAaHHbBIC bubnunoreka LIOK
YETBIPEX YT OJIbHUKHU https://m.edsoo.ru/aabclad6
23 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
24 CBoiicTBa U IPU3HAKH BIMCAHHOTO bubmuorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa U MPU3HAKK BIMCAHHOTO bubnmoreka [JOK
YeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
37 B3anmMHOe pacnonoxkeHue 1Byx bubmuoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844¢
28 B3anmuoe pacmnonokeHne 1Byx bub6mmorexa [IOK
OKPYKXHOCTEN https://m.edsoo.ru/42da86f2
89 Kacanue oxpyxHocTteit bubnmoreka [JOK




https://m.edsoo.ru/4cbf4{f9

90 Kacanune okpyxuocreit bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
01 OO01mue KacaTenbHbBIE K IBYM bubnmnoreka HOK
OKPY>KHOCTSAM https://m.edsoo.ru/d2151a62
KoHntpoinbHas padota mo teme "Yriisl
. bub6nmoreka [IOK
92 Y YETBIPEXYTOJIbHUKH, CBS3aHHBIE C
" https://m.edso00.ru/26055342
OKPYHOCTBIO
[ToBTOpeHue u 006001IeHNE. Pemenune
93 3aJ1a4, WJUTIOCTPU UX CBS3U bubmorexa HOK
a4, pHUPYIOIT https://m.edsoo.ru/74d89ab9
MEXy pa3TuYHBIMU TEMaMU Kypca
[ToBTropenue u 06o0mmenue. Pemenne
94 3a7a4, WUIFOCTPU X CBSI3U bubmorexa [IOK
fad, Thupyrott https://m.eds00.ru/6d05bed8
MEXy pa3TuYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061meHue. Pemenue
95 3a7a4, WLUIFOCTPU UX CBSI3U bubmmorexa [OK
fad, Thupyrort https://m.eds00.ru/51013847
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemmenue
96 3a7a4, WNIIOCTPH HUX CBSI3U bubmmorexa [TOK
Aad, pupytom https://m.edsoo.ru/248181a0
MEXTy pa3IMIHBIMU TEMaMH Kypca
TToBTOpenue u 00001eHNE. Pemmenue
97 3amau I:/IJ'IJ'I}OCT u UX CBSI3U bubmorexa [IOK
Aad, pupytot https://m.edsoo.ru/dad15fdc
MEXy pa3TUIHBIMU TEMaMHU Kypca
[ToBTOpenue u 00600mIeHNE. Permenune
98 3a7a4, WLIIOCTPU HUX CBSI3U bubmorexa [IOK
flad, prpyiott https://m.eds00.ru/6a69702b
MEXy pa3TUIHBIMU TEMaMHU Kypca
99 [ToBTOpenue u 0600mIeHNE. Permenne bubnunorexa LIOK

3a]a4, WUTIOCTPUPYIOIIMNX CBSA3H

https://m.edsoo.ru/0f5b4b87




MEXy pa3IMYHbIMU TEMaMHU Kypca

[ToBTropenue u o600mmenue. Pemenne

100 3a7a4, WIIIOCTPU HUX CBS3U 1 bubmorexa [IOK
Aad, Tpupytom https://m.edsoo.ru/7942fc3c
MEXY Pa3InYHBIMH TEMaMH Kypca
bubnunorexa LIOK
101 HroroBast koHTpoOIbHAs paboTa 1 hitps://m.cdsoo.ru/c2695¢10
[ToBropenue u 0600mmenue. Pemenune
102 337144, WJUIFOCTPU WX CBA3U 1 bubmorexa HOK
flad, Thupyrort https://m.eds00.ru/b4981045
MEXy pa3TuYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| Cunyc, KOCUHYC, TAaHT€HC yTJ0B OT 0 1 bubnunoreka LIOK
no 180° https://m.edsoo0.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubanorexa [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubmuoreka [IOK
3 () 1
OPMYIEL HPHBCACHIA https://m.edsoo.ru/98813486
bubnuoreka [{OK
4 @ 1
OPMYJIBI IPHBC/ICHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubmuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubmmnoreka HOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka IIOK
7 Teopema cuHyco 1
PEME CHITYCOB https://m.eds00.ru/820ebf06
bub6mmorexa [IOK
8 T 1
SOpeMa CHEYLOR https://m.eds00.ru/000dd68f
Pemenune npakTuyeckux 3aaay ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubnmorexa LOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB M TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
bub6mmorexa [IOK
10 HCITOJIb30BAHUEM TE€OPEMBI 1

KOCHUHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a71a4 C

11 HUCIOJIL30BAHUEM TEOPEMEI bubnmorexa LHOK
p https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HCHOJIL30BAHUEM TEOPEMEI Bubmaorexa ITOK
p https://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl It
13 HJII)O agu T : OJ'IBHI/IKE.) o buGnuorexa [IOK
Ha A Tpeyr ’ https://m.edso00.ru/009bf17e
napajuiejgorpaMmma
Tpuronomerpuyeckue GopMyIIbl It
14 HJII)O agu T : OJII:HI/IK(Ell) o buGnuorexa [IOK
Ha Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O aad T : OJII:HI/IK(Ell) P Bubmiorexa OK
Hau Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiejsorpamma
Tpuronomerpuueckue popMyIbl i1t
16 nJl;)o agu T nl: OJILHI/IK(E . Bubmiorexa IIOK
Haiu Tpeyr ’ https://m.edsoo.ru/35e¢8ab1f
napajuiesorpamma
bu6nmorexa LIOK
17 (0)) r
OpMyJia 1 epona https://m.edsoo.ru/ad8e¢9d59
bu6nunorexa LIOK
1 (6)) r
8 OpMyJta 1 epoHa https://m.edsoo.ru/8fb80467
bubnunorexa LIOK
1 (6)) r
? opmyJia L epora https://m.eds0o.ru/0369324¢
20 dopmyna MmIomaad BEITYKIOrO bubmuorexa [IOK
YeTBIPEXYTOJbHUKA https://m.edsoo.ru/e20462b0
)1 dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3{8284




2 KoHnTtponbHas pabota 1o Teme bubnmnoreka HOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xop/ibl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5Sb11d
24 Teopema 0 mpOU3BEAECHUN OTPEZKOB bubnmnoreka HOK
Xopa https://m.edsoo.ru/9a6b9583
75 Teopema o0 MpoOU3BEACHUH OTPE3KOB bubanorexa [JOK
Xopa https://m.edsoo.ru/3280910d
26 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubmmoreka [JOK
CEeKyLIUX https://m.edsoo.ru/7c¢74ebdb
7 Teopembl 0 MPOU3BEICHUU OTPE3KOB bubnnorexa [JOK
CEKYILIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBajpaTe KacaTeabHON bubmorexa HOK
https://m.edsoo.ru/d6df6c82
bubmuorexa [IOK
30 Teopentst Henni n Merteras https://m.edsofru/f22l8dfa
bubmuorexa [IOK
31 Teopener Hener it Menenas https://m.edsofru/a463clbc
bubnuotexa [JOK
32 Teopewmbi Hebt 1 Menenas https://m.edsogru/elaSlaa9
bubnmnoreka [JOK
33 Homsrie o romoteriit https://m.edsogru/14e624fd
34 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Tlono6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEHHE NPSIMOI HA TIJIOCKOCTH. bubnuotexa [JOK

YrnoBoii ko3 pUIMeHT 1 CBOOOTHBIIH

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




YJICH, UX FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA IIJIOCKOCTH.

bubnunoreka LIOK

36 Y% 7 e 0 7
TJI0BOH K0dddHImeHT I{CBO OFUIBIH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKHIA CMBICIT
[TapamnensHOCTD U
37 NEPIEHIUKYIPHOCTD NPSIMBIX (Uepe3 bubmmorexa LIOK
PHCHAMIYIAD P P hitps://m.cds00.ru/6d686658
YIII0BOM KOA(PPHUIIUEHT)
bubnunoreka LIOK
38 YpaBHeHHUE O oc
DABHEHHE OKpYIHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVKHOCTEH U IIPSAMBIX B Bubmiorexa OK
Py p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenne nepeceueHuit
40 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa OK
py p https://m.edsoo.ru/S777b234
KOOpJIMHATaX
41 ®dopMya pacCTOSIHUSA OT TOYKH 10 bubmmnoreka HOK
PAMON https://m.edsoo.ru/5ffdeecd
ITnomane napamierorpaMma B
42 KOO HHaTaf HOHs[TI/IIe) 00 bubmotexa HOK
P T https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAN
ITpumenenue MeTo1a KOOPAUHAT B
43 HpaKTI/I‘—IeCKI/I 0 I/IGJII-ITI/I OII::lIHHBIX bubnnorexa [IOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o teme bubmuoreka [IOK
"Meton koopauHat" https://m.eds00.ru/b1271082
bubnunorexa LIOK
45 B
CITOPBI Ha TIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxxeHue ¥ BBIUUTaHUE BEKTOPOB — bubmmoreka [JOK




IpaBuJia TPEYroJbHUKA U

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

napajiejgorpamma
CriokeHue ¥ BBIYMTAHUE BEKTOPOB —
47 MpaBWIa TPEYroJibHUKA U bubmorexa [IOK
P TPEYT https://m.edsoo.ru/01d8ebal
napajuiejgorpaMmma

48 YMHOKEHHE BEKTOpa Ha YUCIIO bubmmorexa [IOK

p https://m.edsoo.ru/e540d478
bubnunoreka LIOK

49 K

OOP/THATET BEKTOPa https://m.edsoo.ru/2278518¢
Clio)XkeHHUE ¥ BBIYMTAHUE BEKTOPOB,
bubnunoreka LIOK
50 YMHO>KEHHE BEKTOPA HA YUCJIO B
https://m.edsoo.ru/c492667b
KOOpJIMHATAX
CroxeHue ¥ BRIUUTAHUE BEKTOPOB,

51 MHO>KEHHE BEKTOpa Ha YUCJIO B bubmorexa [IOK
Y P https://m.edso0.ru/2560ab87
KOOpJAMHATAX

57 [IpumeHnenue BEKTOPOB B pU3UKe, bubmuoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [{OK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/757b9b30

54 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka IIOK
Paznoxxenns BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/e1a50237
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,

56 TEOMETPUYECKUN CMBICT U bubmuorexa [IOK
BBIPAKEHUE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIMHATAX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO bubmmoreka [JOK




IIPONU3BCACHUA

CkansipHO€ NMPOU3BEJICHUE U

https://m.edsoo.ru/Obcd3387
bubnunorexa LIOK

58
POEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKansipHOro
59 MIPOU3BEJICHUS] BEKTOPOB JIJIsI bubmorexa HOK
POZBEA PO A https://m.edso0.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IprumeHeHue ckaasipHOIo
60 MIPOU3BEICHUS] BEKTOPOB JIJIS bubmorexa HOK
POMSBEA OB A https:/m.edso0.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IprumeHeHue cKaasipHOIo
bubnunoreka LIOK
61 MPOU3BEICHUS] BEKTOPOB IS
https://m.edsoo.ru/894c¢1248
HAaXO0KJICHU JIIUH U YIJIOB
2 Pemienne reomeTpuueckux 3aaad ¢ bubmmoreka [JOK
IIOMOIIIBIO CKAJIIPHOI'O IIPOU3BENCHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomeTpuueckux 3aaad ¢ bubnunorexa LIOK
IIOMOIIIBIO CKAJIAPHOTI'O IIPOU3BENCHUS https://m.edsoo.ru/75a5e4a7
64 KonrponbHas pabora no reme bubmuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYUCJIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK
BBIUHMCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bu6muoreka [JOK
BBIYHCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [JOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al6f6e98
but6mmorekxa [IOK
69 Yucio m 1 JiMHa OKPYKHOCTH nommorexa [

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




bubnmoreka [IOK

70 q
HCTIO T JUTIHE OKPYKHOCTH https://m.edsoo.ru/825e73c7
71 JnuHa 1yru OKpy»KHOCTH bubmmorexa [IOK
e Py https://m.edsoo.ru/3¢2983f9
bubnunoreka LIOK
72
Jlnuia yrit OKpyKHOCTH https://m.edsoo.ru/4eb62ffb
73 Pagunannas mepa yria bubmorexa LOK
8 payr https://m.edsoo.ru/d3b68dca
bubnuoreka [{OK
74 P
anMatitiag Mepa yria https://m.edsoo.ru/e97f0369
75 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cexTopa U cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomaap Kpyra u ero 3J€MeHTOB Bbu6moteka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/10a2b760
77 [1nomane Kpyra u €ro 3J€MEHTOB bu6nunorexa LIOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/0d98bb54
Brruucnenue nepuMeTpoB U
78 iomazaen ¢ur p BKJ‘IE)‘I&IO 1504 bubamorexa LOK
tas M B https://m.edsoo.ru/1f673d06
3JIEMEHTHI Kpyra
Brruucienue nepumMeTpoB u
79 wiomanen Guryp, BKIFOYAIOIIUX bubnmorexa OK
Ha yp, B https://m.edsoo.ru/adbcd171
AJIEMEHTHI Kpyra
20 KonTponbhas no teme "J{nuna bubmuorexa [IOK
OKPY’KHOCTH U IuIonaap kpyra' https://m.edsoo.ru/0353e638
81 LlenTpanbHas CUMMETPHS bubmorexa HOK
R p https://m.edsoo.ru/e63ff8f2
82 [leHTpanbHO-CUMMETPUYHBIE (PUTYPHI bubmorexa HOK

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




bubnmoreka [IOK

83 [ToBopo
BOpoT https://m.edsoo.ru/a59548ae
bubnunoreka LIOK
84 OceBasi c e
Baf cHMMeTpus https://m.edsoo.ru/de5f1903
[ToBropenue u 0600mmenue. Pemenne
85 3a/1a4, WUIIOCTPU HX CBSI3U bubmmorexa LIOK
A pHpyIoti https://m.edsoo.ru/46bce128
MEXIY pa3IMYHBIMU TEMaMH Kypca
26 Purypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEJIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6 K
87 [TapannensHbIN IEPEHOC nomHotexa LO
https://m.edsoo.ru/3b681983
88 TlonsaTre NBUKEHUS U €TO CBONCTBA bubmmorexa LIOK
o https://m.edsoo.ru/4bda89ea
bubnuoreka [{OK
89 PaBenctBo
BEHCTBO duryp https://m.edsoo.ru/aba7d464
90 [IposiBnenus cumMmMeTpuu B IpUpoOJIE, bubmuoreka [IOK
JKUBOIIMCH, CKYJIBIITYpPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
01 Komnozunuu aBuxeHuit bu6mmoreka IIOK
(mpocTeiiiue npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u 06061meHue. Pemenue
92 3aj1a4, WLTIOCTPU HUX CBS3U bubamorexa LOK
flad, papyiott https://m.edsoo.ru/efefea93
MEXAY pa3IMYHbIMH TEMaMH Kypca
[ToBTOpenue u 00600mIeHNE. Permenune
93 3a7a4, WITIOCTPHU WX CBSI3H bubmrorexa LIOK
A%, Thupyrott https://m.edsoo.ru/c58e409¢
MEXIYy Pa3TnIHBIMH TEMaMH Kypca
[ToBTropenue u o600mmenue. Permenue
bu6nunorexa LIOK
94 3a/1a4, WUTFOCTPUPYIOIIUX CBSI3H

MEXy pa3IMYHbBIMU TEMaMHU Kypca

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




[ToBTOpenue u 006001IeHUE. Permenune

95 3a7a4, WLIFOCTPU HUX CBSI3U 1 bubmmorexa LOK
Aad, pupyto https://m.edsoo.ru/a78455¢5
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 06001IeHUE. Pemenune
96 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 bubmmorexa LOK
Aad, Tpupytom https://m.edsoo.ru/2e7695cf
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u o600mmenue. Pemenue
97 3aJ1a4, WUTIOCTPU UX CBS3U 1 bubmorexa [IOK
a4, pUpYyrOI https://m.edsoo.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTropenue u 0600mmenue. Pemenne
98 3a7a4, WLIFOCTPU UX CBSI3U 1 bubmorexa HOK
flad, Thupyrom https://m.eds00.ru/89¢5365f
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
99 3a7a4, WUIFOCTPHU UX CBSI3U 1 bubmmorexa LOK
Add, Tpupyor https://m.edsoo.ru/Odcedaf1
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemmenue
100 3aJ1a4, WUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, prpyIom https://m.eds00.ru/27b735¢9
MEXTy pa3IMIHBIMU TEMaMH Kypca
bubnuoreka [{OK
101 n §] 1
TOTOBaA KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBropenue u o6o0mmenue. Pemenue
102 3aJ1a4, WUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, prpYyIoI https://m.edsoo.ru/1852817¢
MEXy pa3TUIHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




[MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS OCHOBHOMH
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

HponepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II>HOI71 nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303a}mﬂ

['eomeTpus

Pacnio3naBaTh H3yueHHBIE Te€OMETpUYECKHUE (UTYPBI, ONPENENSITh HUX
B3aMMHOE  pACIHOJIOKEHUE, H300paxkaThb TreoMeTpuueckue  (QUrypsl,
BBITMIOJHATH YEPTEXKH 0 YCIOBUIO 3a7auu. V3MepsATh JIMHEHHBIE U YTIIOBHIE
BeJIMYMHBI. PemiaTe 3amauM Ha BBIYMCIICHUE UIMH OTPE3KOB M BEIMYUH
yIJIOB

Jenates rpyOyio OIEHKY JUHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B
pealbHOM JKHU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Pazmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUINHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FT€OMETPUUECKUM 3a/1adam

Ilonb30BaTbcs NpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BATh
IPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUU
3a1a4y

IIpoBOAUTE JTOTMYECKUE PACCYKACHUSA C UCIIOIb30BAHUEM I€OMETPUUECKUX
TEOpPEM

6.6

ITonb30BaTbcsl NMpHU3HAKAMHM PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAaHBI, IPOBEAEHHOM K THUIIOTEHY3€ MNPAMOYIOJIbHOTO
TPEYroJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a4

6.7

OnpenensT NapauieIbHOCTh MPSAMBIX € IOMOULIbIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensiTe NapauIeIbHOCTh MPSAMBIX C
MMOMOIIBI0 PAaBEHCTBA PACCTOSTHUM OT TOYEK OJHOW NPSMOW JO TOYEK
JIPYTror NpAMoi

6.8

6.9

6.10

Pemrate 3amaun Ha KiaeT4aToOM 6YM3.FC

HpOBOI[I/ITI) BBIYHMCIICHHUA W HaAXOJHUTh YHWCIIOBBIC H 6YKBGHHI)IC 3HaA4YCHUA
YIJIOB B TCOMCTPHYCCKUX 3adadax C HUCIOJIb30BAHUCM CYMMbI YIJIOB
TPCYIrOJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBOICTB YTJIOB, 06p3.30BaHHLIX npu
NEepeCCUYCHUUN ABYX mapallICJIbHBIX MPpAMBIX CCKYIJ_ICI\/'I. Pemarn
MPAKTUYCCKUC 3a1aY1 Ha HAXOKACHUC YI'JIOB

Brnanerb MOHSATHEM TIeOMETPUYECKOTO MECTa TOYEK. YMETh ONpPEeNeiaTh
OMCCEeKTpUCY yIida H CEepPeAMHHBIH TEepPIEeHANKYISIp K OTpPe3Ky Kak
reOMETPUUYECKUE MECTA TOUEK

6.11

@opMyIHpOBaTh ONPEAEIICHNUs] OKPYKHOCTH M Kpyra, XOpAbl U JMaMeTpa
OKPY’KHOCTH, IIOJIb30BaTbCs HUX CBONCTBAMH. YMETh IPUMEHATH 3TH
CBOMCTBA IIpU PELLICHUHU 3a1a4




6.12

6.13

Branets moHsATHEM OMHCAHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHtp. [lomp3oBarhesi pakTamMu O TOM, YTO OHMCCEKTPHUCHI
VIJIOB TPEYroJbHUKA IEPECEKArOTCSs B OJHOM TOYKE, U O TOM, YTO
CepeIMHHBIC TIEPIEHANKYIISAPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAOTCS B
OTHOH TOYKE

BiraneTs noHsATHEM KacaTeabHON K OKPYKHOCTH, I10JIb30BaThCSI TEOPEMOU O

NEPIEeHIUKYIAPHOCTH KacaTelbHOW U pajuyca, MPOBEAEHHOTO K TOYKE
KacaHus

6.14

6.15

ITons30oBaThCs HpOCTGI;'IIHPIMI/I TCOMCTPHUICCKUMU HCpaBCHCTBAMH,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TTOCTPOCHUS C MOMOIIBIO [UPKYJIS
U JJUHEWKU

8 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

6

6.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

Pacnio3naBaTe OCHOBHBIE BHJIbI ‘ICTLIpéXYFOJ'IBHI/IKOB, HnxX OJJICMCHTHI,
IMOJIL30BaThCSI KX CBONCTBAMHU IIpHu pCHICHUH I'COMCTPHUICCKUX 3a/[a1

6.2

[IpuMeHATh CBOMCTBA TOUKHU IMEpPECEUCHUs] MEAHAH TPEyroJibHUKA (IIEHTpa
Macc) B pEIICHUH 3314

6.3

BianeTs noHATHEM CpeHEN JIMHUMU TPEYTOJIbBHUKA U TPAIEeUH, IPUMEHATh
UX CBOWCTBAa IMpH pEUIEHHWH TreoMeTpuueckux 3aznad. Ilomb3oBaThes
teopemor Dasneca U TEOPEMON 0 IPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh
HX JJI1 pCHICHUA MPAKTUYCCKUX 3aJiayq

6.4

6.5

6.6

[TpuMeHsATH ~ OpU3HAKW  [MOAOOUS  TPEYrOJBHUKOB B pEIIEHUH
reOMETPUUECKUX 3a]a4

[Tons3oBatbess Teopemoi Iludaropa s pelieHHs T€OMETPUYECKHX H
IIpakTHYecKuX 3anad. CTpOUTh MaTeMaTHYECKYI0 MOJENb B MPAKTHYECKUX
3aJa4ax, CaMOCTOATEIbHO JENaTh YEPTEX M HAXOIUTh COOTBETCTBYIOLIUE
JUTAHBI

Bnagerp mnoOHATHSAMHM CHHyca, KOCHHyca W TaHI€HCa OCTpPOro yria

NpsAMOYTOJIbHOTO TpPCYTrOJIbHUKA. Ilonp30BaThCd ATUMH IOHATHUSIMHU )
peICHUS NMPAKTUYCCKUX 3a/1avd

6.7

BoraucnsaTs (pa3nuyHbiMU crioco0amMu) IIIOHIalb TPEYroJbHUKA U TUIOIIA TN
MHOTOYTOJIbHBIX (pUryp (MOJIb3ysACh, /i€ HEOOXOIUMO, KaJIbKYISTOPOM).
[TpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/7a4ax

6.8

Brmagete NOHATHSMH BIIMCAHHOTO M LEHTPAIBHOTO YIJIA, HCIIOIb30BATH
TEOPEMBI O BIIMCAHHBIX YIJIaxX, yriax MeXAy XOpAaMu (CEeKyIIHMHU) U yriie




MEXy KacaTeJIbHOW U XOpJOH MPU PEILICHUHU N'€OMETPUUECKHUX 3a1a4

6.9

6.10

BJ'IaI[eTB IIOHATUCM OIIMCAHHOI'O LIeTIJIpéX}’l"O.]'IL\HI/IKa, IIPUMCEHATH CBOMCTBaA
OITMCAHHOI'O t-IGTI:IpéX}’I‘O.HI:HI/IKZl I[Ipu pCUHICHUH 3aaa4d

[TpuMeHSTh MOJTyYCHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJICNIM JUI 3a/la4 PEAJbHOW JKU3HW W TPOBOJIUTH COOTBETCTBYIOIIUE
BBIYUCIICHHSI C TIPUMEHEHUEM IOJI00USN TPUTOHOMETPUH (TIOJB3YSCh, TIE
HE0O0XOMMO, KAIBKYIJIATOPOM )

9 KVIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

6

6.1

6.2

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HAaXOJUTh C HUX
MOMOILBIO  PA3JMYHBIE  JJIEMEHTbl  IPSAMOYTOJIBHOTO  TPEYroJbHUKA
(«pelieHue MOPSAMOYTONBHBIX TPEYTOJBHUKOBY). HaxomuTe (C MOMOIIBIO
KaJIbKYJIATOPA) JUTMHBI U YTIIBI 17151 HETAOJIMYHBIX 3HAYCHHU I

ITonb3oBaThCs (bOpMy.]'IaMI/I IMPpUBCACHUA n OCHOBHBIM

TPUTOHOMCETPHUYCCKHUM TOXKIACCTBOM IJIA HAXOXKACHUA COOTHOIICHUM MCKOY
TPUTOHOMETPUYCCKHUMHU BCIIMUMHAMUA

6.3

Hcnonbs3oBaTe TEOpEMBI CHUHYCOB W KOCHHYCOB JUI  HAXOXKICHUSA
pa3IMYHBIX D3JIEMEHTOB TPEYrojbHUKAa («pElIeHUuEe TPEeYroIbHUKOBY),
MIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnagets mnonsTHSMH mpeoOpa3oBaHUsS ~ MOMOOHS, COOTBETCTBEHHBIX
neMeHTOoB ToA00HBIX Quryp. Ilomp3oBaThcsi CcBOWCTBaAMH  MOAOOUS
MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JUIMHBI W HAXOIUTh YIJIbl Y
noo6HbIX puryp. [IpuMeHsTs CBOMCTBA MOAOOHS B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

6.7

[Tonp30BaTbcsi TeopeMamMH O  TIPOM3BENEHHUH  OTPE3KOB  XOpH, O
MIPOM3BEACHNH OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTelbHOU

[Tonb30BaThbCs BEKTOpaMH, MOHUMATh MX T'€OMETPUUYECKUN U (PU3NYECKUI
CMBICTI, TIPUMEHATh MX B PEIICHHH T'€OMETPUYECKUX U (PU3NYECKUX 3a]ad.
[TpuMeHSITh CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB LIS HAXOXKICHUS JUTHH U
yTJIOB

[Tonb30BaTbCcs METOMOM KOOPAWHAT Ha IUIOCKOCTH, TPHUMEHATH €ro B
pEIIeHNU TEOMETPUUYECKUX U TPAKTHUECKUX 3a7a4

6.8

BH&}IGTB MOHATUAMU MMPABUIIBHOI'0O MHOI'OYI'OJIbHHUKA, JJIMHBI OKPYXHOCTH,
JJIUHBI OYTru OKPYXHOCTH H paJIHaHHOﬁ MCpPhI yrijia, YMCTb BBIYUCIIATH
miomaab Kpyra u Cro qacTel. HpI/IMCHHTB MOJIYYCHHBIC YMCHHA B
MMPAKTUYCCKUX 3alavdax




6.9

HaxonuTh ocM WM LEHTPHl CUMMETPUU (QUTYp, TPUMEHSTH JABHKCHHS
IUIOCKOCTH B MMPOCTEUINUX CIIydasx

6.10

ITpyMeHsITH MONy4YEHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTh MaTEMaTUYECKUe
MOJEIN Ui 3a7ad peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLIME
BBIYUCIICHHUSI C TPUMEHEHHEM MOAOOMSN TPUTOHOMETPUYECKUX (DYHKITHIA
(monb3ysich, I7ie HE00XO0UMO, KAJIbKYIISITOPOM)




[MPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpus
Hauvanenubie nonsitus reomerpun. Touka, mpsMasi, OTpe30K, Jyd. YToid. Bumsl
6.1 yriioB. BepTukaibHble U CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHOCTh U NEPIEHUKYISIPHOCTD MPSIMBIX
6.2 Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cummeTpuu. IIpumepsl
' CUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JIMHEHKU. TpeyroiabHuk. Beicora,
' MearaHa, OMCCeKTpHCca, X CBOWCTBA
6.4 PaBHoOenpeHHbIi U paBHOCTOPOHHUN  TpeyrojbHUKU.  HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa M TpH3HAKU PAaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJyIesIbHbIX NpsAMbIX. CymMMma yIJoB TpEyrojibHUKA.
' BHemnue yriel TpeyrojabHUKa
[Ipsmoyronbublii  TpeyroapHuK.  CBOHCTBO ~ MEAMAaHbl  NPSMOYIOJBHOTO
6.7 TpEyroJibHUKA,  MNpOBeAEHHOM K  rumorteHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrobHBIN TPEYroabHUK ¢ yriioM B 30°
HepaBeHcTBa B reoMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopeMa o OojbllleM yrie M OoyblIed CTOPOHE TPEeYroJIbHUKA.
IlepneniuKynsip ¥ HAKJIOHHAs
6.9 I'eomerprueckoe MecTo ToueK. bruccekTpuca yriia U CepeIMHHbBIN MEPIEHANKYIISP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh M KpYT, XOpAa ¥ AUaMETp, UX CBOMCTBA. B3anMHOe pacmoyioxeHue
' OKPYKHOCTH U npsiMoii. KacaTenbHas U cexymasi K OKpy>KHOCTH
6.11 OKpyKHOCTb, BIHMCAaHHas B Yroji. BmucaHHas u onucaHHas OKPYKHOCTU
’ TPEeyroNbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHUSA
6 I'eomeTpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA




Tpaneuusi, paBHOOOKasi Tpameuus, €€ CBOMCTBa M mNpu3Haku. lIpsMoyronbHas

6.3
Tpanenus
6.4 Meron ynsoenuss Menuanbl. llenTpanbHas cummerpus. Teopema @aneca u
’ TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue mMHUM TpeyroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [TomoGue TpeyroabHUKOB, KO3 ¢dumument mnoxodbus. IlpusHakum mnoa00MSA
’ TpeyroiabHUKOB. [IpruMeHeHne nogo0us pH PelIeHUH PAKTUIECKUX 3a/1a4
6.7 dopmyiibl 1JIs IUIOIAAN TPEYroJdbHHUKA, apayieslorpaMMa, poMba U Tpanenuu
6.8 CaoiicTBa momazaei reomerpuueckux puryp. OTHOIICHUE TUIOMAACH 0I00HBIX
' duryp
6.9 Beruucnenue miomaned TpPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSIMOYTOJIbHOIO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpuUroHoMeTpuueckue QyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJIbHBIE YIJIbl, YTOJl MEXAY KacaTeJbHONH M XOpJAOW. YTIIbl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucannblie 1 onucaHHbIE YETBIPEXYTOIbHUKH
6.14 B3anmHoe pacmonoxxenue AByX OokpyxHOcTed. Kacanme okpyxHocteid. O0mue
' KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
’ IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BENEHHHM OTPE3KOB
’ CEKYILUX, TEOPEMA O KBaJpaTe KacaTeJIbHOU
BexTop, nnmHa (MOAyYib) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, MPOTHBOIOJIOKHO
6.5 HaIPaBJIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
’ omepanuuu HajJ BekTopamH. Pa3iiokeHHe BeKkTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunater BekTopa. CkansipHO€ MpPOW3BEIEHHWE BEKTOPOB, IPUMEHEHUE IS

HAaXOXKIACHUA NJIMH U YIJI0B




JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH. YPAaBHEHUS IPSMONM U OKPYKHOCTU B

6.7 KOOpJMHATAX, MEPECEUCHHE OKPYXKHOCTEH W TPSAMBIX. MeToJ KOOpAMHAT U €ro
pUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 Jnuna okpyxHoctu. ['pagycHas u paguaHHas Mepa yriia, BBIYHUCICHHE JJIUH YT
’ OKPY/KHOCTEH
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBukeHHsI TIOCKOCTM W BHYTPEHHHUE CcUMMeTpud Quryp (drnemMeHTapHbIe

npexacrasinenus). [lapamiensusiit nepenoc. [loBopot




[TPOBEPSAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O

Kon
NpoBepsieMOro
TpedoBaHMS

OBILIEI'O OBPA3OBAHUA

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, MOJMHOXKECTBO, ONEpalluu
HaJ MHOXECTBAMMU; YMEHUE ONEePUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEpEeBO, LUKJ, IPUMEHATh UX MPHU PEUICHUH 3a7ad; YMEHUE UCIOJIb30BaTh
rpaduyeckoe MPEACTaBIEHWE MHOXKECTB [UIsl ONHCAaHUS peallbHbIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaThb HUCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMCPbBI W  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKA3bIBaHUH

YMmenue OIICpHUPOBAThL IIOHATUAMU: HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, IETMMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JIETUMOCTH,
[[eJI0€ YUCIIO, MOMYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecSATHYHAs IPOOb,
CTAaHJAPTHBIA BHJ YKCJA, PALIMOHAIBHOE YKCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUUeCKUid KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL M YyHOpAAOYMBATH 4YMUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPJMHATHOM IPSAMOM, OKPYIVIATh YHUCIA;, YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHHI

YMeHue onepupoBarh IOHATUAMM: CTEIIEHb C LENbIM II0Ka3aTelleM,
apudMeTHUeCKuil KBaJApaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblie
€VHMIIBI; YMEHHUE BBINOJHATH pacu€rel Mo Qopmyiam, npeoOpa3oBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHne OonepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW TEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JApoOHO-
pallMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHON, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHHI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4YHUCIE IIPU
pEeLICHUHN 3a1ad U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAWHATHYIO INPSAMYIO U KOOPAWUHATHYIO IUIOCKOCTBH IS
M300paKeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKIMH, HYIU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsSMas MPOMOPIHOHAIBHOCTh, JIMHEWHAs
byHKkuus, KBaapaTHuHas (QYHKIUS, OOpaTHAas MPONOPIHOHAIBHOCTS,
napaboia, runepOoa; yMeHHe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh (OPMYJIaMU 3aBHCUMOCTH MEKy BeTHIUMHAMHU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTnyecKas
U TeOMEeTpUYEecKass MPOrpecCMd; YyMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JPYIHX YYEOHBIX MPEIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLEHTHI, O U
4acTH, JABHXKEHHE, paboTy, LIEeHy TOBApOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTb MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yrojl, MHOTOYTOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrOJIbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHUE
pewmiath 3a7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HA HAXOXKACHUE
reOMETPUUYECKUX BEIMYUH C MPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIyp H
¢daxToB

10

11

12

YMeHue omnepupoBaTh HOHSTHUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, yroOJI
MEXy MPSIMBIMH, NIEPIEHANKYISIP, HAKJIOHHAS, IPOEKIHs, mojodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH MU MPSIMOIi;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJuIeIbHOCTD U NIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMU: JIJTMHA, PACCTOSHHUE, Yroi (BEJIMYUHA
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI TIEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPY>KHOCTH U
wiomanau kpyra, obbeMa MPSIMOYTOJBHOTO TMapajuleNienuneaa; yMeHUe
MPUMEHATH MPU3HAKA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrosbHUKa, Teopemy Iludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIAAe

YMmenue  u3zo0pakaTb  IMJIOocKue  GUIYpRl W UX  KOMOWHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEJCHUE BEKTOpa Ha
YHUCJIO, CKaJIAPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHUE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX yYEOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOMKOBEIE U KPYTOBLIC AUarpaMmbl,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAMMCHbIIIEE
3HAUeHMs,  pa3Max  4YHCIOBOro  HaOopa;,  yMeHHE  H3BIICKATh,
MHTEPIPETHPOBATH U MPEoOpPa3OBbIBaTh WHPOPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmax, OTPaKAroOI[yl0 CBOWCTBA M XapaKTEPUCTHKU
peaNbHBIX TPOLECCOB W SBJICHHI;, YMEHHE pAacClo3HABaTh H3MCHUYHUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOT'O OIBITa, CllyyailHOE COOBbITHE, BEPOSTHOCTb COOBITHS; yMEHUE
HaXOJUThb  BEPOSTHOCTH  CIy4yalHbIX  COOBITUM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3ajaud
METOZIOM OpraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHHMEM IIpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITHI U
SBJICHUM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMeHnue BbIOMpaTh NOIXOIAIMINNA U3yYEHHBIH METOJ JJIsl PELeHUs 3aJlauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTH4YECKHUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, IOJYYCHHBIE B XOJE
pa3BUTHSA MaTEMaTUKHU KaK HayKd, IIPUBOAUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




[NEPEYEHDB 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbBIX HA OI'D
O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

12 OOBIKHOBEHHbIE U JECATHYHBIE OPOOH, MPOLIEHTHI, OECKOHEUYHBbIE MEPUOAMYECKUE

Ipodu

1.3 Parnmonanbheie yncia. ApudMeTHuecKue onepanyy ¢ paloHaIbHBIMU YUCIIaAMHU

1.4 JetictButenbHble yncia. ApupMEeTHYECKHUE ONIEPaIiH C ICUCTBUTCIIBHBIMUA YUCITAMHU

L5 [TpubnmxEHHbIe BHIYUCIICHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OIICHKA PEe3yJibTaTa
' BBIYUCIICHHIMA
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHUS C IEPEMEHHBIMH )

5 Crenensb ¢ nensiM nokaszareneM. CTeneHb ¢ pallMOHAIBHBIM MoKa3aTesneM. CBoiicTBa
' CTETEHN

2.3 MHorouseHsl

2.4 Anrebpanueckas 1poob

ApudmeTnuecknii KOpeHb HaTypanbHOW creneHH. JlelcTBusa ¢ apudmMeTndecKuMu

23 KOPHSIMU HAaTypaJIbHOW CTETICHU
3 VYpaBHeHUS U HEpaBEHCTBA
3.1 Llenbie 1 TpoOHO-paIOHANIbHBIC ypaBHEeHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHHIA
39 Ilenpie u nOpoOHO-parMoHandbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
) HEPABEHCTB
33 Pemenne TeKCTOBBIX 3a7a4
4 YucIioBbIe IOCIEI0BATEIbHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEN0BATENLHOCTEMN
4.2 ApudmeTrndeckast U reoMeTpudeckas mporpeccuu. opmMyia CI0KHBIX TPOIICHTOB

5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiuu. O6aacTs onpeneneHus u
MHOXecTBO 3HaueHuil QyHkiuu. Hymu ¢ynkuuu. IIpoMexyTku 3HaKONOCTOSIHCTBA.

>1 [IpoMexyTKM MOHOTOHHOCTH (QYHKIMH. MaKCHMyMbl U MHUHUMYMbI (YHKIIUH.
Haubonspiiee n HaumeHsbllee 3HadeHre QyHKINUN Ha IPOMEKYTKE
6 KoopaunaTs! Ha psIMOil U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTa

7.2 TpeyroapHuK




7.3 MHOroyrojasH1uKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenune reoMeTpuyecKux BEITUYUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTB U CTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
POLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* ['eomerpus, 7-9 knacesl/ Aranacsia JI.C., byry3os B.®., Kagomues C.b. u apyrue,
AxkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHAJIBI U1 YUUTEJIA

Junaktrnaeckue marepuaisl o reometpun9 kiace /3uB b.I'., Mocksa: [Ipocsemenue -2000
Junaxtryeckue Matepuansl mo reomerpun 7 kinace / 3us b.I'., Meiinep B.M.- Mockaa,
IIpocsemenue, 1991 roxm;

Junaktuyeckue Marepuaibli-reomerpus 9 kinacc/Mep3isik A.I'. [Tononckuii B.b u 1p.-Mockaa,
Wznarenbckuii nentp "Benrana ['pad" ,2018 rox

Junaktraeckue Marepuaibli-reomerpus 8 kiacc/Mepsmsak A.I'. [Tomonckwuii B.b u np.-Mocksa,
Wznarensckwmii ieHTp "Benrana ['pad" ,2018 roxg

Junaktraeckue Matepuaibli-reomerpust 7kinace/Mep3msak A.I. Ilomorckwnii B.b n 1p.-Mocksa,
Uznarenbckuii uentp "Bentana ['pad" ,2018 rox

Tecter"I'eomerpus 7-9 /AnteioB I1.U.-yue6HO-MeTOIMYECKOE TOcOOMe;MockBa- M3narenbckuit
nom "JIpodha" 1998 rox

I'eomerpus 7 -moypouHoe riaHupoBanue st yuurens ;/Mep3msak A.T. [Tononckuit B.b u nip.-
Mocksa, M3natensbckuii nentp "Benrtana ['pad" ,2018 rog

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuoreka L{OK https://m.edsoo.ru/
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