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MNOSICHUTEJBbHASA 3AIINCKA

['eoMeTpuss Kak OIWH W3 OCHOBHBIX PAa3/CIOB IIKOJIHLHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIICHWH W B3aUMHOE PpACIIOJIOKCHHE, ONMHUPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHUs TeOMETpPHUH Ha YPOBHE OCHOBHOTO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeNIbHBIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUCHHsI, JOKa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJCHHS «OT TPOTHBHOTO», OTIMYaTh CBOWCTBA OT TPHU3HAKOB,
dbopmynaupoBath 00paTHbIe yTBepkaeHMs. Oco0oe 3HaUeHHE JoKa3aTebHas TUHUS
UMeEeT IS YTITyOJIEHHOTO N3YUEHUS MaTeMaTHKH.

[{enpi0 M3ydeHUST TEOMETPUU SBIISICTCS MCIOJIb30BaHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MIPAKTUUECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  cku3HU.  OOydamMiics  JOIDKEH  HAy4YUThCS  ONpPEAEIsATb
TEOMETPUYECKYI0 (DHUTYpy, ONMHUCHIBATH CIOBAMH YEPTEX WIM PHUCYHOK, HAWTH
IUIOMIalb  3€MENBHOTO  ydYacTKa, pPACCUYUTHIBATH  HEOOXOOUMYIO  JUIHHY
ONTOBOJIOKOHHOTO Kabens Wik TpeOyeMble pa3Mephbl Tapaka IJis aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B W3YYEHUU T€OMETPHUHU.
[Ipu pereHnyn 3aay MPAKTUYECKOTO XapaKTepa OOYYalOIUNCsS YYUTCS CTPOUTH
MaTEMaTUYECKHEe MOJCTH  PEANTbHBIX JKU3HCHHBIX CHUTYyalMii, IPOBOJIUTH
BBIYHCIICHUS M OIICHUBAThH aJICKBAaTHOCTh MOTYYECHHOTO PE3yJIbTara.

Oco6eHHOCTh YueOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS TeOMETPUN COCTOUT B
TOM, YTO OOy4aroIIuecss He MPOCTO 3HAKOMSITCS C ONMPEJCIEHHBIMU MOHSATUIMH, a
YBEPEHHO OBJIaJieBatOT UMH. CyIIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHUS, TOMOTAMIINE MM YBEPEHHO TNPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkK/e Bcero pu3nke U nHHOpMaTHKe,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYCCKUX
3amad.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax uzydaeTcsl yriryOJEHHbIA yueOHBIH
kypc «['eoMeTpusi», KOTOpBI BKIIOYAET CIEIYIOIIME OCHOBHBIC pa3eibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmy», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBogutcsa 204 yacoB: B 7 kitacce
— 68 yaca (2 gaca B Hezen0), B 8 kiacce — 68 yaca (2 Jaca B Heeno), B 9 kiacce —
68 gaca (2 yaca B HeneIO).

@®opMbl pOBeIeHUsI 3aHATHI . TPyIOBas paboTa, paboTa B mapax, decena,

WCCJIeIOBaHNE, MHIUBUTyaJIbHAS paboTa.
dopma UTOTOBOTO KOHTPOJIS - 3aUe€THas padora.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUKHOBEHMsT W DPa3BUTHs reomMeTpud. HavanbHble NOHATHSA
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

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

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUIbl. [lapanienbHble U NEPIEHIUKYIIPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpencTaBICHUS O PABEHCTBE (UIYp, HUX PACIONOKEHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

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

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMU W yrjiaMu TpeyroyibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUAE CBEAECHUS O NocTynare EBkimaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napauiesibHbIX  OpsiMbix. CyMma yIJIOB TpeyrojibHHMKa. BHeEmHWE  yIubl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA.

IIpsimoyrojibHble TPEYroJAbHUKH

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

OKpyxKHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIIEMEHTbl OKPYKHOCTHM M Kpyra: LIEHTP,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

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 reoMeTpruIecKX 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

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPAIICLHH.

CpenHsass nuHUSL TPEyrojJbHUKA. METOoJ yABOEHUS MEAWaHbl TPEYrOoJIbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyroiabHUKOB, Kodbdummuent mnomodus. I[lpuzHaku mnomoOus
TpeyroapHUKoB. [IpuMeHeHue mMoao0usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYP.
[Ipocreiimme GopMyIbl 7S IO TPEYTONIbHIKA, MapauieiorpaMma, pomoa u
Tpanenuu. [lnomaan 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 NPsIMOYTOJbHOIO
TpeyrojibHuKa. TpuroHomerpuueckue ¢GyHkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTJIBI, YTOJI MEKly KacaTeJIbHOU U XOPJAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHHcaHHble W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyrojibHUKOB

Cunyc, xocunyc, TanreHc yrimoB oT 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynbel  npusBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCHUHYCOB U TeOpeMa CUHYCOB. PellleHre MPakTUYECKUX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pemenne 3a1a4u
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckme dopMmynsl s IUIOWAAM  TPEYTrOJbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ TOAO0OHBIE TPEYTOIBHUKH B OKPY>KHOCTHU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O POU3BEICHUH OTPE3KOB CEKYLIUX, TEOPEMA O KBaIpare
KacaresbHOU. [IpuMeHeHune npu pemeHnn reOMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonsitue o romoreTuu.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YWIEH, UX TIEOMETPUYECKUM CMBbICH. IlapamienbHOCTP M NEPHEHAUKYIAPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKPY)KHOCTU. HaxoxneHre nepeceueHuil OKpy>KHOCTEH U MPSIMBIX
B KoopauHarax. @Dopmyna paccTosHus OT TOYKM J0 mpsmou. Iliomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpuMeneHne MeTo1a KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4dax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHME W BBIYMTAHUE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U NapajulesiorpaMMa. Y MHOKEHHE BEKTOpa Ha 4yncio. KoopauHarsl
BeKkTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasjiokeHuss BEKTOpPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEAECHUSA BEKTOPOB U HAXOXKIECHUA JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHsT U ero cBoiicTBa. PaeHcTtBo Quryp. IlposBraenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTe€MaTuKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTHIKEHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEAIM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKEHUHM BCEM KM3HU JI1 YCHEIIHOW MpodeccCHOHaNbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KyJbTypOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUCCKUX MPOOJIeM 1 MyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JPYTUX JIOJIEH, MpUOOpPETaTh B COBMECTHOW JEATEIIHLHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHUN W KOMIICTEHTHOCTEH, IJIaHUPOBAThH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy TMOHATUSAMH, (POopMyIUpOBaThH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpUTENbHbIC U OTPUIIATENIbHBIE, €IUHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICTICHHBIX KPUTCPUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEIOBAHMS, OKCIEpUMEHTa, OIICHHWBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1a4uM CXeMaMu, IuarpaMmmMaMu, HHOU rpadukoi U uX KOMOUHALIMSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYk IaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJIbTAThl PEHICHUS 3a/layi, SKCIIEPUMEHTA, UCCIICOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YeOHBIX MaTEeMaTUYeCKUX 3ajady, MPUHUMATh IIeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opMax padboThl (00CyxkaeHUs, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pelIeHus 3adaud (WId ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYeCKHMX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh HM3yU€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYpPBI, BBITOJIHATH
YEPTEXKU 10 YCIOBHUIO 3a/1aun. VI3MepATh TMHEWHBIC U YTIIOBBIE BEJIMUMHBL. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MepoOB NPUPOJIHBIX OOBEKTOB. Paznuuare pa3Mepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JOTMYECKUE PACCYKACHUSA C MCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHUN I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTh MPSAMBIX C TIOMOIIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C NMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTH BRIYUCIICHUS U HAXOAUTD YNCIIOBBIE U OyKBEHHBIE 3HAUCHHUSI YTIIOB
B I€OMETPUYECKHUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YTJIOB.

Bnanete monsituem reomerpuyeckoro mecta touek (I'MT). Onpenensite
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynMpPOBaTh ONMPEIACICHUS OKPYKHOCTM WM Kpyra, XOpIbl U JHaMeTpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, IMOJIb30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM M pajuyca, MPOBEAEHHOTO K TOYKE KacaHUS.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM IPHU PELIEHUU T'€OMETPUYECKUX 3aaad. PazmuyaTh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH IPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

Hcrnonb30BaTh CBOMCTBA TOUYKM MEPECEUEHUST MEAMAH TPEYrOJIbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O NPONOPLHOHAIBHBIX OTpEe3Kax, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTPATbHO-CUMMETPUYHbIE (DUTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PELICHUU 3a7a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3oBaHuu MoAoOUA U O MOAOOHBIX (urypax. [lonb3oBaTbesa NMpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHATH OTHOIIECHHS IPOMOPLIMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mog0OKEe B MPAKTUUECKUX 33a4ax.

BeiBomuTh W UCHONB30BaTh mOpocTeiimme (GopMynsl i [IOLAAU
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH



NoJ0OHBIX (PUTYp U MPUMEHSATh NPU pelieHuH 3afad. [IpuMeHsTh MoaydYeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bianerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, yIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1y oOyuyeHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONIME MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHWH TEeOMETPUYECKUX 3anad. [IpuMeHSATh MOJydeHHBbIE 3HAHUSA MpU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IpuMEHSATh TPUTOHOMETPHIO B 337a4aX HA HAXO0KJICHUE IJIOIIA 1, BEIBOANUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneiuu, BEIBOAUTh U TPUMEHATh (popmyiy ['epona u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

MmeTts npencraBiaeHue 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaLUX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIVIaX, YIiax MEXAy XOpAaMH
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOW MPH PELIEHUH T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEIACHUH OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOPAMHAT Ha IIJIOCKOCTH, paboTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJHOTO 4YJIeHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
K03 uIMeHTa ¢ BO3pacTaHUEM U yObIBAaHHEM JTMHEHMHON PYHKIMH. YMETh peliaTh



METOJOM  KOOpJIMHAT  3aJayd, CBS3aHHbIE C  MapaJUICIbBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HaXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSTHUSL OT TOYKHM 10 MPSMOM, IUIOHIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U NpaKTUYECKUX 3ahad. [IpuMeHsATP MeETOJ KOOpAMHAT B  HPAKTHKO-
OpPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Bnanete moHSATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
BiageTe NpakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Bilagers CcloXeHHWEM U BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATP TOJlydeHHbIE 3HAHUS B
OpoCTeHIINX PU3NYECKUX 3a/1adax.

Bnanets MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro0
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBSA3b C
npoeurpoBaHueM. [IpUMEHATH CKaNIpHOE NPOU3BEACHUE BEKTOPOB  JUIS
HaxXOXXJIEHUs JUIMH M YIVIOB. Pemiarb reoMeTpuYecKkue 3aladyd ¢ IOMOIIBIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyecKkux U (pu3ndyeckux 3agavax.

Branets NOHATHSMHM NPABHIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHON MEphI yIiia, BEIUUCIATH IJIOLIaAb Kpyra u
ero yacredd. Ilonumare cmbicn uyucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS TMpPHU
pelIeHuN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBENCHUSI 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOIIAN KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IPU PELIEHUU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA 18 1 bubmmorexa LIOK
p P ' https://m.eds00.ru/78c146c4
N3mepenne reoMeTpuIecKuX BETHIHH
bubmuorexa [JOK
2 TpeyrombHnicH 12 ! https://m.edsoo.ru/78c146c4
3 [TapamnensHocTh. CymMMa yriioB 10 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
bubmuorexa [JOK
4 HpsMOyTonbHBIE TPeyronbHiki 1 https://m.edsoo.ru/78c146c4
bu6mmoreka [JOK
5 I 2 1
cOMETpITIECiie Hepasenctna https://m.edsoo.ru/78c146c4
OxpyxxHocThb. ['eomeTpuyeckue mecra
6 Touek. [locTpoeHus ¢ TOMOINIBIO [TUPKYIIS 11 1 bubmorexa [JOK
" p HIbIO HHPKY https://m.edsoo.ru/78c146¢c4
U JTMHEHKN
7 [ToBTOpenue, 06001IEHNE, 4 1 bubmuoreka [JOK
CHCTEMATHU3alNS 3HAHU N https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME
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8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nupposbie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
! Herbipexyronpiiii 14 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 12 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 10 1 https://m.edsoo.ru/a5ch98eb
4 Teopema IIudaropa n Hauana 12 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 Yruibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 14 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
5 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 6 1 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/a5ch98eb
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/ KonTpoabubie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6numoreka [IOK
1 Pernere TpeyronbHuios 22 . https://m.edsoo.ru/dddde230
bubmuoreka [{OK
2 lonodue TpeyrombHmkos o L https://m.edso0.ru/dddde230
bubnunoreka LIOK
3 Merox xoopauHat o L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Bexropet 8 1 https://m.edsoo.ru/dddde230
5 JlmuHa OKpYKHOCTH M ILIOIIAAb Kpyra 8 1 bubmmorexa LIOK
Py HaLe Kpyr https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
6 JBIOKCHHUS ILIOCKOCTH 8 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IIEHNE, 4 1 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB 1 3 o
aTa JIEKTPOHHBIE U (POBLIE
Ne i/ Tema ypoka Kontpoabusbie IIpakTnueckue P P
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
1 Hcropust BOSHUKHOBEHUS 1 bubnuoreka [JOK
' U pa3BUTHS T€OMETPUH https://m.edso0.ru/925af86b
HauansHubeie noHATUA
2 reomerpun. Touka 1 bubnnorexa [JOK
' pui. ’ https://m.eds00.ru/659c4331
npsiMasi, OTPE30K, JIyd
[Tonsatue 06 akcuoMe,
3 TeopeMe, I0Ka3aTesIbCTBE, 1 bu6nmorexa LIOK
' ONpeeICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIPU3HAKE
B3auMHoe pacnonoxenue
TOUYEK Ha IIPSIMOM.
4 Uzme eHI/I: JINHEI 1 bubmorexa LOK
' p a https://m.eds00.ru/92b776f1
OTpE3Ka, PACCTOSIHHE
MEXy TOYKaMU
B3auMHoe pacnonoxenue
TOYEK Ha IPSIMOM.
5 HU3smepenne MINHEL 1 bubnuorexa [JOK
' p https://m.edsoo.ru/7f06e8ce
OTpE3Ka, PACCTOSIHUE
MEXy TOYKaMU
IlonymiockocTh U yroi.
Y " bu6muoreka [JOK
6. Bune! yrinos. U3mepenue 1

BCJIMYHH YI'JIOB

https://m.eds00.ru/36862bf3



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
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[TonynnockocTs U yroi.

7 Bunw! yrios. U3zmepenne bubmorexa HOK
' APl YTTIOB- p https://m.eds00.ru/21ce4ff2
BEJIMYMH YTJI0OB
Beprukanbaeie u
CMCKHEIC YIJIBI.
8 Ila aJIJIeHZ:IBIe Hu bubmorexa [JOK
' P https://m.edso00.ru/7399faea
MEePIECHANKYIISIPHBIE
MpsMbIE
Beprtukanbabie u
CMEKHEIC YIJIBI.
9 Ila aJIJIeJIZ:II)IG Hu bubmorexa [IOK
' P https://m.edsoo.ru/5¢c2c0dff
MepIEHUKYISIPHbIE
MpsMbIE
Beprukanbabie n
CMEKHEIC YIJIbI.
10 Ila annenZ}rIHe Hu bubmorexa [IOK
' P https://m.eds0o.ru/4adbf678
NepHEHIUKYISIPHbIE
MpsIMbIE
BepTtukanbabie n
CMEXHBIC YTIIBI.
11 ITapamnensHbIC U bubmorexa HOK
' P https://m.edso0.ru/d04bb9c5
MepHEHUKYISIPHbIE
MpsIMbIE
but6mmorekxa [IOK
12. b
neceitprca yra https://m.edsoo.ru/da5e003c
b K
13. buccekrpuca yrna momorexa 110

https://m.edso0.ru/557998af
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https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
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Jlomanasa. Bunggsl

bubnunorexa LIOK

14. HOMaHHf' Jlnmsa https://m.edsoo.ru/c84d7212
JIOMaHOU
MHOroyroiabHuKH.
IIepumerp
15 MHOT'OYTI'OJIbHUKA. Bu6mumoteka [JOK
[ToHsiTHE O BBIMYKJIBIX U https://m.edsoo.ru/0aab8dfc
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyrojabHuKH.
[Iepumerp
1. MHOTOYTOJIbHUKA. Bbu6mmoreka [JOK
[loHsiTHE O BBIMYKIIBIX U https://m.edsoo.ru/6cac74dc
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
17 WNHcTpymenTs! s bubnmnoreka HOK
U3MEPEHUH U IIOCTPOCHUM https://m.edso0o.ru/333ech98
KonTponbHas padota no
teme "Havana reomerpun.
IIpocreiimme
18. reoMeTpuyeckue GUrypsl bubmroreka LTOK
. https://m.edsoo.ru/aalb7981
U UX CBOMCTBA.
N3mepenune
reomeTpuueckux ¢uryp"”
19 Menuana, 6uccekTpuca u bubnuotexa [JOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/9ae97099
20 Menuana, 6GuccekTpuca u bu6nunorexa LIOK

BBICOTA TPCYIr'OJIbHHUKA

https://m.edsoo.ru/dc3e45d1
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PaBenctBo

bubnunorexa LIOK

21.
TPEYroJIbHUKOB https://m.edsoo.ru/8e04a02f
IIepBb1it 1 BTOpOH
22. NPU3HAKH PAaBCHCTBA bubamorexa LIOK
peyro ‘o https://m.edsoo.ru/0f5d60af
TPEYrOJIbHUKOB
[TepBsiii 1 BTOpOit BuG OK
23. IIPU3HAKHU paBEHCTBA nomoreka 1
https://m.eds00.ru/34f8650e
TPEYrOJIbHUKOB
PaBHOOe1peHHbIE
24, TPEYTrOJIbHUKHU U UX bromorexa LIOK
4 https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHoOenpeHHbIC BuG OK
25. TPEYIOJILHUKU U UX nomorexa L
g https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHoOenpeHHbIC Bu6 OK
26. TPEYTOJILHUKH U UX nomorexa L
CBONCTRA https://m.edsoo.ru/1c2cc982
BOMCTB
IIpusnax Bu6 OK
27. paBHOOEPEHHOTO nomorexa L
https://m.edso0.ru/480b3c40
TpEyroJIbHUKA
)8 Tperunii npusHak bubmmnoreka HOK
’ PaBEHCTBA TPEYTOJIbHUKOB https://m.eds00.ru/b4229637
29 Tperuit npuznax bubmmnoreka HOK
' paBeHCTBA TPEYTOJbHUKOB https://m.edsoo.ru/7a899c49
@urypsl ¢ 0CeBOI
30 cumMmetpuei. [Tpumepst bubmmoreka [JOK

CUMMETPHUH B
OKpY>KaloIlleM MUpe

https://m.edsoo.ru/83d5ffea
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31 Konrponsnas pabora no Bu6mumotexa [JOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a%a78
32. [TapamienbHOCTE IPSMBIX bubmmorexa LIOK
https://m.edso00.ru/a081482d
33, CBolicTBa ¥ IPU3HAKU bubnuoreka [JOK
MapayIEAbHbIX PSIMBIX https://m.eds00.ru/75899b52
34, CgolicTBa ¥ IPU3HAKU bubnmnoreka HOK
MapajyIeabHbIX TPSIMBIX https://m.edsoo.ru/e0fde699
35, CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
MapajyIeabHbIX TPIMbIX https://m.edso0.ru/070fd7db
36, CBolicTBa ¥ IPU3HAKU bubnuoreka [IOK
MapaJIENbHBIX TPSIMBIX https://m.edso00.ru/5c90c339
37 Cymma yriio bubnuoreka [IOK
TpEeyroJbHUKA https://m.edsoo.ru/7af6d9e6
38, Baemnue yrisl Bbu6mmoteka [JOK
TpEyroJIbHUKa https://m.edsoo.ru/bc409f4f
39, Bueurnue yrisl bubmuoreka [IOK
TpeyroJibHuKa https://m.edsoo.ru/371cbell
CyMMa BHYTpPEHHUX
JIOB MHOT'OYTOJIbHUKA U
40. Z:/MMa BHeHII-)I,:IX YIJIOB bubmmorexa [OK
https://m.edsoo.ru/a3dd667f
BBIITYKJIOTO
MHOTOYTOJIbHUKA
KonrtponbHas pabora no
AL teMe "[lapannenbHOCTs. bubmuoreka [IOK

CymmMma yriioB
MHOTOYyTroJbHUKa"

https://m.eds00.ru/40947485



https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/75899b52
https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/070fd7db
https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/bc409f4f
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/a3dd667f
https://m.edsoo.ru/40947485

IIpu3Haku paBeHcTBa

42 IPAMOYIOJIbHBIX bubmorexa OK
' PAMOYT https://m.eds00.ru/330d63ff
TPEYrOJIbHUKOB
IIpu3Haku paBeHcTBa
43 IPAMOYTOJIBHBIX bubmorexa [JOK
' PAMOYE https://m.edsoo.ru/0e1544dc
TPEYrOJIbHUKOB
44 [lepnienaukymnsip u bubnmnoreka HOK
' HAKJIOHHAS https://m.eds00.ru/957310000000000
CBONCTBO MeIUAHBI
MIPSIMOYT'OJILHOTO
45 Tpe O}J;FLHHKa bubnuoreka [{OK
' peyr o https://m.edsoo.ru/b34a450e
MPOBEACHHOM K
TUIIOTEHY3€
CBONCTBO MeIUAaHBI
MIPSIMOYT'OJILHOTO
16 Tpe O}J;FLHHKa bubmuoreka [{OK
' peyr o https://m.edsoo.ru/83fabf79
MPOBEAEHHOM K
TUTIOTEHY3€
I N
47 T IZ:HMZJ}IIZJ:;HCL . JIOM B bubnmorexa IOK
' peyr r https://m.eds00.ru/52b57d0f
30 rpamycos
II oyTOo 5
48 T IZ:HMOJ}IIZHJ:II;HCB " JIOM B bubnmorexa IOK
) peyr yr https://m.edsoo.ru/aec6d443
30 rpaaycoB
COOTHOIIIEHUS] MEXKTY
but6mmorekxa [IOK
49. CTOPOHAMH M yriIaMH

TPEYrOJIbHUKA

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

50 CTOPOHAMH U yIilaMu 1 bubmorexa LIOK
’ p yr https://m.edso0o.ru/5ea388d0
TpPEeYroJbHUKA
HepasenctBo
51 TPEYrOJIbHUKA. 1 Bu6mumoteka [JOK
) HepasenctBo 0 uinne https://m.edso00.ru/50fa9985
JIOMaHOMU
HepaseHnctBo Mexny
- NIEPIEHIUKYIIIPOM U 1 bubnuorexa [IOK
' HaKJIOHHOM. PaccTostnue https://m.edso0.ru/7284chde
OT TOYKH J0 NPSMOK
HepasenctBo mexny
53 NIEPIEHIUKYIIIPOM U bubnuorexa [IOK
' HaKJIOHHOM. Paccrosnue https://m.edso0.ru/7284chde
OT TOYKH J0 NPSMOK
KonTponbnas pabota mo
temaM "[IpsiMOyToJibHBIE
54 o6 OHBEHKH,,YF 1 bubnnorexa [JOK
' "p T ’ https://m.eds00.ru/85f00be3
I'eomerpuueckue
HepaBeHCTBa"
55 OKpy>XHOCTb, XOp/Ibl U 1 bubnmnorexa [JOK
' JMAMETPBI, UX CBONCTBA https://m.eds00.ru/02406d49
BsaumHoe pacnonoxenue
56 OKPY>KHOCTH U MPSMOW. 1 bubnuotexa [JOK
' Kacarenbnas u cexymas k https://m.edso00.ru/00d222d9
OKPYKHOCTH
- B3aumnoe pacnonoxenue 1 bu6muoreka [JOK

OKPY>KHOCTH M MPSIMOM.

https://m.edsoo.ru/a52f2800
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Kacarenbnas u cexymas k
OKpY’KHOCTH

OKpy>XHOCTb, BIIHICAaHHAs

bu6nmoreka [IOK

58.
B yIoja https://m.edsoo.ru/3767ac35
[TonsTue o
reOMETPUUYECKOM MecTe
59 touek. [Tpumepst bubmorexa LOK
' - PHMED https://m.edsoo.ru/621adf85
reOMETPHUECKUX MECT
TOYEK Ha MJIOCKOCTH
€0 OrnucaHHast OKPY>KHOCTb bubmmorexa [JOK
' TPEYroJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
61 OrnucaHHast OKPY>KHOCTb bubmmoreka [JOK
' TPEYroJIbHUKA, €€ LIEHTP https://m.eds00.ru/c96254e9
Meto1 reoMeTpuYecKux
62 MECT TOYEK HTII/)I CIICHUN bubmorexa HOK
' pup https://m.edsoo.ru/5894e7a4
Tre€OMETPHUECKUX 33124
O6ocHOBaHUs
MIPOCTEUINX ITOCTPOCHUH,
63 JTaIbl 3a1a4d Ha bubnmorexa LIOK
' [OCTPOEHHUS, PEIIEHIE https://m.edso0.ru/e511d730
3aJ1a4 Ha IOCTPOEHUE
LUAPKYJIEM U JINHEUKON
KonTponbnas pabota mo
TeMe "OKpy>KHOCTb.
64 I'eomeTpuueckue mecta bubmuoreka [IOK

touek. [loctpoenus ¢
MTOMOTIIBIO ITUPKYIIS U
JUHEeKH"

https://m.edsoo.ru/791dafc6
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65.

66.

67.

IToBTOpEeHue
000011enne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX
CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEHME M
000011eHne. Pemenune
3aJ1a4, WTIOCTPUPYIOIINX
CBSI3H MEXY
Pa3IMYHBIMU TEMaMU
Kypca

HroroBas KOHTpoONIbHAS
pabora

bubnunorexa LIOK
https://m.edso00.ru/397d166b

bubmuoreka [{OK
https://m.edsoo.ru/c60d778a

bubnunoreka LIOK
https://m.edsoo.ru/fd50754a

68.

[ToBTOpEeHue u
06o0menue. Pemenue
3a/1a4, WLTIOCTPUPYIOIINX
CBSA3U MEXAY
pa3IMYHBIMU TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

bubmmoteka IIOK
https://m.eds00.ru/971f7836
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 [Tapannenorpamm, ero Npu3HaKku 1 1 bubnnoreka [HOK
' CBOMCTBA https://m.eds00.ru/8c2d08f0

5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
' CBOJCTBA https://m.edsoo.ru/0dbbebfb

3 [Tapamienorpamm, ero nNpu3HaKu u 1 bubnnoreka [JOK
' CBOMCTBA https://m.edsoo.ru/fb521d1b

4 [TpstmoyronbHUK, poMO, KBaapar, 1 bubnnoreka [JOK
' WX IIPU3HAKKU U CBOMCTBA https://m.edso00.ru/21884952

s [IpsimoyronsHUK, poMO, KBaApar, 1 bu6mmorexa [IOK
' UX IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2

6 CpenHsist TUHUS TPEYTroJIbHUKA 1 bubmorexa HOK
’ pedl peyr https://m.edsoo.ru/6b23a4c3

. Tpaneuus. PaBHoOenpenHas 1 bubnuoreka [IOK
' Tpanenus, eé CBOMCTBA ¥ PU3HAKH https://m.edso0.ru/d61aa9d2

8 [IpsimoyronbHas Tpaneuus 1 bubmorexa HOK
' PAMOYT pattelt https://m.eds00.ru/3375c8f3

9 Cpenusist TUHUS Tparnelnn 1 bubmorexa [JOK
' pedl pattelt https://m.eds00.ru/7963a7f5

bu6mmorexa [IOK

10. T ) 1

eopema Taneca https://m.edsoo.ru/a2402d2b

1 TeopeMa 0 IpOMOPLMOHATIBHBIX 1 bubnnorexa [JOK
' OTpe3Kax https://m.edsoo.ru/8eccc056
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bubmuorexa [JOK

12 LenTp macc Tpeyroabiika https://m.edsoo.ru/9chcfo6c
13, LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypsi https://m.eds00.ru/8578076a
1 KonTtponbHast pabora o Teme bubnuoreka [IOK
"YeTplpéXyroabHuKu" https://m.edsoo.ru/bed0fof3
15 [TogoGue TpeyroJbHHUKOB, bubnnoreka [HOK
ko3 puImeHT nopoous https://m.edso0.ru/19400684
16 [Tonobue TpeyroabHUKOB, bu6mmorexa [IOK
ko3 puImeHT nopoous https://m.edsoo.ru/21ebb50b
17. [Ipu3Haku nogo6ust TPEYroJbHUKOB ngg;;f;;gﬁge d11d5b
18. [Tpu3naku mo1o0us TPEYroabHUKOB ngg;;?:;:oggﬁ& 42193
19. [Tpu3naku moo0us TPEYroabHUKOB ngﬁ;ﬁfgg&gﬁgs dc95f1
20. [Tpu3Haku noo0us TPEYTrOJIbHUKOB ngg;lr?]fgszgroug 41d9d16
)1 [Tpumenenue nogo6us nmpu bubnuoreka [IOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d97bf297
97, [Ipumenenue nopo6us npu bubnnorexka [JOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
)3 [Ipumenenue moaobus npu bubnmoreka [JOK
pEIIEHNH TTPAKTUYECKUX 3a/1a49 https://m.edso0.ru/e0d80738
" [Ipumenenne nmogoous npu bubnmnoreka [JOK

PCHICHUHN MMPAKTHYICCKUX 3a1a1

https://m.edsoo.ru/cacel7d8
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BBenenune nousatusa

25 npeoOpa3oBaHusl MO00US U bubmmorexa LIOK
' peobp A https://m.edsoo.ru/aaf7e944
MoA00HBIX (puUryp
26 KonTtponbHast pabora o Teme bubnuoreka [IOK
' "Tlomo6ue" https://m.edso0.ru/89¢3236d
57 [Tonstre mnomanu. CBoicTBa bubmuorexa [JOK
' IJIOMIAJIEH TEOMETPUICCKUX HUTYP https://m.eds00.ru/6004265a
ITpocreitmme Gopmybl s
)8 IJIOIIAJAU TPEYrOJIbHUKA, bu6mmoreka [IOK
' napajiejaorpaMmma, pomoa u https://m.edsoo.ru/596al1d0e
Tpamneuuu
[pocreiimme hopmyss ams
29 IJIOIIAAU TPEYrOJIbHUKA, bu6mmorexa [IOK
' napajiejaorpaMmma, pomoa u https://m.eds00.ru/e6458963
Tpamneuuu
[Ipocreiimme hopmynsl ams
30 IJTOIIAAN TPEYroJIbHUKA, bubnuoteka [JOK
' napasuiesiorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tpamneunu
[Ipocreiimme hopmynsl amns
31 TJTOIIAAN TPEYroJIbHUKA, bubnuotexa [JOK
' napajuiesiorpaMma, pomMoa u https://m.edsoo.ru/c35f544d
Tpamneunu
[Tpocreiimume hopmynbl s
3 IUIOIIA/IA TPEYTOJIbHUKA, bubnuoreka [IOK
' HapajlenorpaMmma, pomoa u https://m.edsoo.ru/a3fobeld
Tpanenuu
33. [Tnomanu nono6HbIX puryp bubmmorexa LIOK

https://m.edsoo.ru/d8638f34
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bubmuorexa [JOK

3 [lrowau noA0GHEIX GHryp https://m.eds00.ru/2383022e
bu6mmoreka [IOK
3> [lrowazu noA0GHEIX GHryp https://m.edsoo.ru/5ee2a7d4
36, KonTponbhas pabota no teme bubnmoreka [JOK
"ITinomans" https://m.edso0.ru/05f10573
bubmuoreka [JOK
3 Teopena Hugaropa https://m.edsoo.ru/7f631f27
38, [Tpumenenue Teopemsl [Tudaropa bubnuorexa [JOK
MIpY PEIICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
39, [Tpumenenne Teopems [Iugaropa bubnuoreka [IOK
IIPU PELLIEHNN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/ec94e892
40, [IponopiinoHaIbHBIE OTPE3KH B bubnnoreka [JOK
HIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso00.ru/012ee582
a1 [IponopuroHanbHbIE OTPE3KU B bubnnorexa [HOK
IPAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al15549ea
4. [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
43, [TponopuroHanbHbBIE OTPE3KU B bubnuoreka [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
CuHyc, KOCUHYC, TAaHT€HC U
44, KOTaHI'€HC OCTPOro yria bubnuorexa LIOK
https://m.edsoo.ru/f089efb9
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
45. KOTaHI'€HC OCTPOIo yrja bubmmorexa [OK
https://m.edsoo.ru/b41c27f9
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA
46, Tpuronomerpuyeckue GyHKIUH bub6nuorexa [IOK

yrioB B 30°, 45° u 60°

https://m.edsoo.ru/f64cb9chb
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Tpuronomerpuueckne GyHKIUU

bubmuoreka [JOK

47.
yrioB B 30°, 45° u 60° https://m.edso00.ru/6b294349
KonTtponbHast pabora o Teme
48 "Teopema [Iudaropa u Havana bubmmorexa LHOK
' P . P https://m.edsoo.ru/addb1f7a
TPUTOHOMETPHH
49 BrnucanHablie u IEHTpaIbHBIC YTJIIbI bubmmorexa [JOK
' HEHTp 4 https://m.edsoo.ru/ae5f890d
50 BriricanHbIe ¥ IEHTPATLHBIC YTITBI bubmmorexa LHOK
’ HEHTp 4 https://m.eds00.ru/d0233fa0
51 Yron mexay KacateJIbHON 1 bubnnoreka [JOK
' XOpIoi https://m.edso00.ru/775efa2f
52 Yron Mexay KacaTenbHOU U bubnuoreka [IOK
' XOpIoit https://m.eds00.ru/09166b3d
53 VYTIIbl MEXY XOpIaMU U CEKYIIIUMUA bubmmorexa LOK
' 7Y %Op ym https://m.edso0.ru/022e729¢c
54 Yrael Mexay XOpAaMu U CEKyLLIMMU bubmmorexa [TOK
' 7Y XOpA ym https://m.edso0.ru/84a32a80
55 Brnircannbie 1 onucaHHbIe bubmuorexa [JOK
’ YETBIPEXYTOJIbHUKU https://m.edsoo.ru/734d8ad9
c6 Brincanaslie U onuvcaHHbIE bu6mmoreka [IOK
' YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
- CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubnunorexa [JOK
' Y4ETHIPEXYTONLHUKA https://m.eds00.ru/60435d9b
cs CBoiicTBa U NPU3HAKK BOIMCAHHOTO bubnuorexa [JOK
‘ YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
59 B3anMHOe pacnionoxeHue 1Byx bubnnoreka [JOK

OKPYKXHOCTEN

https://m.edsoo.ru/420d844e
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bubmuorexa [JOK

o0- Kacanme okpyxHocreit https://m.edsoo.ru/4cbf4ff9
61 OO61ue kacaTenbHbIE K ABYM bubnmoreka [JOK
OKPY’KHOCTSIM https://m.edso00.ru/d2151a62
KonTtponbHast pabora o Teme
62. "VTIBl U 4ETBIPEXYTOJIBHUKH, BuGmmorexa LIOK
" https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTBIO
[ToBTOpeHuEe 1 0600IIEHNE.
63, Pemienue 3aay, WIUTIOCTPUPYIOIIHX bubnnoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/74d89ab9
Kypca
[ToBTOpEeHME K 00OOIIEHNE.
6. Pemienue 3amay, HIUTIOCTPUPYIOIINX bubnunoreka [JOK
CBSI3U MEXYy Pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/6d05bcd8
Kypca
[ToBTOpenue u o6obIIEeHHE.
65, Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnmnorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.eds00.ru/51013847
Kypca
[ToBTOpenue u o6oOIIEHHE.
66 Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnunorexa [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
bubmuorexa [JOK
67. Hrorosas koHTpoJIbHAs paboTa hitps://m.eds00.ru/c2695¢10
[ToBTOpenue u o6o0IIeHNE.
68, Pemienue 3aau, MILTIOCTPUPYIOIINX bubnmoreka [JOK

CBSI3U MEKIY Pa3IUYHBIMUA TEMaMHU
Kypca

https://m.edso0.ru/b4981045
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OBIIEE KOJIMYECTBO YACOB I1O

68
[IPOTPAMME



9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 CuHyC, KOCHHYC, TAHT€HC YTJIOB OT 1 bubnnoreka [HOK
' 0 mo 180° https://m.edso00.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnuorexa [JOK
' TOKIECTBO https://m.edsoo.ru/aba8dd52
bu6mmorexa [IOK
3. ) 1
OPMYJIbL HIPHBCACHI https://m.eds00.ru/98813486
bu6mmorexa [IOK
4.
opwmynbt MpHBEACHHA ! https://m.edsoo.ru/e00324ad
s Pewmenne tpeyronbHukos. Teopema 1 bubnnorexa [HOK
' KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsuukoB. Teopema 1 bubnuoreka [IOK
' KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
7. T 1
copeMa cHHYycoB https://m.edso00.ru/820ebf06
bu6mmoreka [JOK
8. T 1
copeMa cHHYycoB https://m.eds00.ru/000dd68f
Pemenne npakruyeckux 3agad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
' p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TCOPEMBI CUHYCOB
Pemenne npakTudeckux 3aaad ¢
10 UCTIOJIb30BaHUEM TEOPEMBI 1 bubmorexa LIOK
' P https://m.edsoo.ru/ed170337
KOCHHYCOB U TCOPEMBI CUHYCOB
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Pemenne npaktuyeckux 3agad ¢

bubmuoreka [JOK
11. HUCIOJIL30BAHUEM TEOPEMBI https:/m.edso0.ru/fd237192
KOCHHYCOB U TEOPEMBI CUHYCOB T '
Pemenne npaktuyeckux 3aaad ¢
bubmuoreka [JOK
12. HUCIOJIL30BAHUEM TE€OPEMBI https://m.eds00.ru/66b247d5
KOCHHYCOB U T€OPEMbI CUHYCOB T '
Tpuronomerpuyeckue GopmyJibl
13 JII);I IJIOIIIA, IET € ominlz(ay bubmmorexa LIOK
’ A Ha Tpeyr ’ https://m.eds00.ru/009bf17e
napasuiesorpaMmma
Tpuronomerpudeckue GopmyJibl
14 .fl)i[ JIOMIA, I/l:I)T € onb(iniay bubmorexa LIOK
' a Ha TpeyT ’ https://m.edso0o.ru/3479efa2
napasuiesorpaMmma
T
| e o
' a HIa TpeyT ’ https://m.edsoo.ru/c9e4273f
napasuiesorpaMmma
Tpuronome eckue ¢o
T bitGnorexa LIOK
’ a HIaH Theyr ’ https://m.edsoo.ru/35e8ab1f
napajiejgorpamma
bu6mmoreka [IOK
17. o r
opMyJia L epora https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18. D r
OpMyia t epora https://m.eds00.ru/8fb80467
bu6mmoreka [IOK
19. () r
OpMyita L epora https://m.edso0.ru/03b9324c
20 dopMya IUIOIIAH BBITYKIOTO bubnnoreka [JOK
' YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
51 ®opmya MmIomaad BEITYKIOrO bub6nuorexa [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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- KontponbHast pabora o Teme bubmumoreka [IOK
' "Pemienue TpeyrojbHMKOB" https://m.eds00.ru/71316455
23 Xop/iel ¥ TOI00HBIE TPEYTOILHUKH bubnunoreka [HOK
' B OKPY>KHOCTH https://m.edsoo.ru/dee5b11d
" Teopema 0 IpOU3BEAECHUN OTPE3KOB bubnmoreka [JOK
' xopa https://m.eds00.ru/9a6b9583
55 Teopema 0 IpoOU3BEIEHUU OTPE3KOB bubmumoreka [IOK
' xopa https://m.edso00.ru/3280910d
26 TeopeMsl 0 IPOU3BEIECHUH bubnuoreka [IOK
' OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c74ebdb
27 Teopema 0 KBajpaTe KacaTeJabHON bubmmorexa LIOK
' P P https://m.edsoo.ru/d6df6c82
bubmuorexa [JOK
28. T Y M
COPEMET HieBhl 1 Mleneat https://m.edsoo.ru/f2218dfa
bubmuorexa [JOK
29. T Y M
COPEMBL HeBbl 1 e https://m.edsoo.ru/a463clbc
bu6mmoreka [IOK
30. 11
OFFTHE O TOMOTeTHH https://m.edsoo.ru/14e624fd
31 KonTponbHas padbora no teme bubnnorexka [JOK
' "Tlogo6ue TPEyroabHUKOB" https://m.eds00.ru/15177855
YpaBHeHME NPAMOU Ha MJIOCKOCTH.
3 VYrnoBo# kodpuiueHT u bubnunorexa [JOK
' CBOOOIHBIN YJIEH, UX https://m.edsoo.ru/2dcfad6b
T€OMETPUUYECKUN CMBICIT
[MapannensHOCTH U
bubmuorexa [JOK
33. NEPHESHANKYIIAPHOCTD NPIMBIX

(uepe3 yriioBoit ko3 puireHT)

https://m.eds00.ru/6d686658
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bubmuorexa [JOK

34, VYpaBHEHHE OKPYKHOCTH
P Py https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHuit
35 OKPYXKHOCTEH U HMPSAMBIX B bubmorexa LOK
' Py p https://m.edso0o.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceueHui
36 OKPY?KHOCTEHN U IIPSIMBIX B buGnnorexa [IOK
' Py P https://m.eds00.ru/5777b234
KOOpJIMHATAX
37 dopMya pacCTOsSHUSA OT TOYKH 10 bubnuoreka [IOK
' IpsAMON https://m.edsoo.ru/5ffdeecd
[Tnomane mapamxieirorpaMmMa B
38 KOO I/IHaTa)? HOH}ITI/IIC) 00 bubnnorexa [IOK
' P T https://m.edsoo.ru/19f84dae
OPHUEHTUPOBAHHOM IUIOIIAIN
[IpumMeHneHne MeToa KOOpIUHAT B
39 NPAKTHYECCKU-OPUECHTUPOBAHHBIX bubmorexa [TOK
) p P p https://m.edsoo.ru/7b10a3a5
TeOMETPUUECKUX 3a7auax
20 KonTponbHas pabora no teme bubnnorexka [JOK
’ "Mertox KoopauHar" https://m.edso00.ru/b1271082
BexTopsl Ha TIOCKOCTH
A1 CroxeHue ¥ BRIUUTaHUE BEKTOPOB bubnunorexa [JOK
' — TpaBWJIa TPEYTOJILHUKA U https://m.eds00.ru/193ca346
napajureJiorpaMma
42 YMHOKeHHe BEKTOpa Ha YHCIIO bubmorexa LOK
’ p https://m.eds00.ru/e540d478
b K
43. Koopnannats! BekTOpa nommorexa O

https://m.edso0.ru/2278518f
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C0XCHHE U BIUNTAHHUC BCKTOPOB,

44 MHOKECHHE BEKTOpa Ha YUCJIO B bubmmorexa LIOK
Y P https://m.eds00.ru/2560ab87
KOOpAMHATaX
[IpumeHeHne BEeKTOPOB B (hUBHKE,
bu6mmoreka [IOK
nentp macc [lonsitue o 6asuce (Ha
45, « )P « K https://m.edsoo.ru/1cfb8928
[HIOCKOGTH). TasTIONCCHTI BEKTOpOB https://m.eds00.ru/757b9b30
o 6azucy
CkansipHO€ ITPOU3BEIECHNE
46 BEKTOPOB, TEOMETPUYECKUNA CMBICIT bubnuoreka [IOK
' Y BBIPAKECHHE B IEKaPTOBBIX https://m.edsoo.ru/afbh9a2a0
KOOpIMHATAX
UCTPUOYTUBHOCTH CKAJIIPHOTO
47 f OH:I:Be yeTHI/Iﬂ Ckans Hoep bubmmorexa [JOK
' P A P https://m.edsoo.ru/Obcd3387
MIPOU3BE/ICHUE U MPOCIIMPOBAHKE
[IpuMmeHeHue cKaIsipHOTO
48 MIPOU3BEICHUS BEKTOPOB IS bubmmorexa [JOK
' P A POB 1 https://m.eds00.ru/9d7b1240
HAXOXJICHUS JUIUH U YTIIOB
Pemenmne reomeTprueckux 3aaad ¢
49 MTOMOIIIBIO CKaJ'I}IpHOFO " bubmmorexa [OK
' B p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
50 KonTposabHas padbora no teme bubnnorexka [JOK
' "BekTops!" https://m.eds00.ru/55678a9d
51 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
‘ BBIUHCJIEHUE UX DJIEMEHTOB https://m.eds00.ru/2517463d
52 Yucno m v 1yIMHa OK HOCTH bubmmorexa [JOK
' s Py https://m.edso0.ru/78b4dc48
53. JnvHa nyru OKpyKHOCTH bubmmorexa LIOK

https://m.edso0.ru/3c2983f9
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https://m.edsoo.ru/3c2983f9

bubmuorexa [JOK

4.
> Panuansas Mepa yra https://m.edsoo.ru/e97f0369
55 [Tnomane kpyra u ero 3J€MEHTOB bubnmoreka [JOK
' (cekTopa U cermMeHTa) https://m.edsoo.ru/b73a7f0b
c6 Ilnomane Kpyra u €ro 3JIeMEHTOB bubnnoreka [HOK
' (CeKTOpa U cerMeHTa) https://m.eds00.ru/0d98bb54
Brruncnenue nepumMeTpoB u
57 riomaznei ¢pur p BKJIE)ano ux bubmmorexa [TOK
' tHan M - https://m.edsoo.ru/1f673d06
AJIEMEHTHI KpyTa
Kontpoinbnas no teme "Jlnuna bubnuorexa [JOK
58.
OKPY’KHOCTH U IUIoaab kpyra' https://m.edsoo.ru/0353e638
LlentpanpHas cuMMeTpus bubnnoreka [JOK
59. [leHTpanbHO-CUMMETPUYHBIE https://m.edsoo.ru/e63ff8f2
uryps https://m.edsoo.ru/5dbbfd1f
bu6mmorexa [IOK
60. IToBoport, OceBas cuMMeTpus https://m.edso0o.ru/a59548ae
https://m.edsoo.ru/de5f1903
[ToBTOpeHue u 06001IeHHE.
61 Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnmnorexa [JOK
. CBSI3M MEXKIY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/46bcel28
Kypca
Durypsel, CHMMETPUYHBIE bubnnorexka [HOK
62 OTHOCUTEIIBHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
‘ [TapamnensHbiii nepenoc I[onsarue https://m.eds00.ru/3b681983
JIBHPKEHHSI ¥ €r0 CBOMCTBA https://m.edsoo.ru/4bda89ea
PasenctBo ¢uryp IlposiBienus bubnnoreka [JOK
63. CUMMETPUU B IIPUPOJIE, JKUBOIIUCH, https://m.edsoo.ru/aba7d464

CKYJIBIITYPE, apXUTEKTYpE

https://m.edsoo0.ru/92b823fd
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https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
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Kommo3umuy nBmxeHni bubmuoreka [JOK

64. . 1
(mpocTenme mpuMeph) https://m.edsoo.ru/2a4a2ba8
[ToBTOpeHue u 06001IEeHNE.

65, Pemenue 3aga4, WILTFOCTPUPYIOIIUX 1 bubnunoreka [HOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/a78455c5
Kypca
[ToBTOpeHue 1 0600IIEHNE.

66 Pemenue 3aga4, WILTFOCTPUPYIOIIUX 1 bubnunoreka HOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/2e7695cf
Kypca

67. Wrorosas koHTpoJsibHasA paboTa 1 Bubmiorexa LIOK

https://m.edsoo.ru/073bcf5d

[ToBTOpeHUe 1 06001IEeHNE.
Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnnoreka [JOK

68. 1
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edso0.ru/1852817e
Kypca

OBIIEE KOJIMYECTBO YACOB I1O 102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’IbHOI7I nporpaMmmbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

I'eomeTpus

6.1

Pacrnio3HaBaTh W3ydeHHBIE T'€OMETpUYECKHE (UTYpBHI, ONMpENensTh HX
B3aMMHOE pACIOJOXKEHHE, H300pakaTh TeOoMEeTpUdecKue (Urypsl,
BBITOJIHATB YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MepsITh JINHEHHBIE U YITIOBBIE
BEIMYMHBL. PemaThs 3a71auu Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEIWYMH
yIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B
pealibHO# KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznnyaTth pasmepsl
ATUX 0OBEKTOB I10 MOPSAIKY BETHUUHBI

6.3

6.4

6.5

Ctpouth 4epTeXHM K FT€OMETPUUECKHUM 3a/1adam

ITons3oBaThCA INpU3HaKaMH PaBCHCTBA TPCYIOJIbHHUKOB, HCIIOJIB30BATh
IMMPU3HAKU U CBOMCTBaA paBH06eﬂpeHHHX TPEYIrOJIbHUKOB TIpHU PCHICHUU
3aga4

HpOBOI[I/ITI) JJOTUYCCKUC pacCyKaCHUuA (¢ HUCITIOJIB30BaHUECM
reOMCTPHUICCKUX TCOPEM

6.6

6.7

6.8

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIWAHbI, MPOBEAEHHON K THUIOTEHY3€ NPSMOYTOJbHOTO
TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a]1a4

Onpenenars MapalieNbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensTh MNapaljIeIbHOCTh MPSMBIX C
MOMOIIBI0 PaBEHCTBA PACCTOSHUI OT TOYEK OAHOM NPSMOM 10 TOYEK
JIPYTror NpAMoit

Pemiate 3amaun Ha KieT4aToOM 6YM3.FC

6.9

[TpoBOAUTH BBIYMCIIEHUSI U HAXOAUTh YUCIIOBblE U OYKBEHHBIE 3HAUEHUS
YIJIOB B TEOMETPUYECKHX 3a7adax C MCIOIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHbIX MPH
IIEPECCYCHUM  JIBYX IMapaUIeJIbHBIX IMPsAMBIX  cekyuie. Pemars
IIPAKTUYECKUE 3a7a4y Ha HAXO0KJICHUE YIIIOB

6.10

Bnanerps moHsTHEM T€OMETPUYECKOTO MECTa TOYEK. YMEThb ONpEeIesiTh
OMCCEeKTpUCY yIJIa M CEpEeIUHHBIA MEepHeHAMKYISIp K OTpe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK




@opMyJIMpPOBATh ONPEAECICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHAMETPa

6.11 OKPYKHOCTH, IIOJIb30BATbCA MX CBOWCTBAMHU. YMETb IPUMEHATH ITH
CBOICTBA IIPU PELICHUH 33124
Brnazners noHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ ueHTp. Ilomb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
6.12 VJIJIOB TPEYrOJIbHUKA TEPeCceKarTcsl B OJHOHW TOYKEe, W O TOM, 4TO
CEpeIUHHBIC NIEPIEHAUKYIISAPEI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS
B OZHOU TOYKE
BiiageTs noHATHEM KacaTeNIbHOU K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU
6.13 0 NEPIEHIUKYJISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOIO K TOUKE
KacaHus
6.14 ITonp30BaTbcs  MPOCTEHINIMMHM — IE€OMETPUYECKHMH  HEPABEHCTBAMH,
' MOHMMATb UX MPAKTUUYECKUN CMBICI
6.15 ITpoBOANTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHHUS C TIOMOLIBIO LIUPKYJIS
' ¥l JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
6.1 PacniosHaBaTh OCHOBHBIE BHIbl YETBIPEXYTOJIBHUKOB, HX DIIEMEHTHI,
' II0JIB30BATHCS X CBOMCTBAMU IPU PEILIEHUU T'€OMETPUUECKHX 3aa4
6.2 [TprMeHsITh CBOMCTBA TOUKH MEPECEUEHUsI MEIMaH TPEyTroJbHUKA (LIEHTpa
' Macc) B peLIEHHH 3a1a4
Bnagerp mnoHATHEM CpedHEW JMHMM TpPEYroJbHMKAa U  Tpameluy,
6.3 IPUMEHATh HX CBOWCTBA IIpU pEIIEHUH TE€OMETPUYECKUX 3a]ad.
' ITonb3oBatbes Teopemor Paneca M TEOPEMOM O NPONMOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUISl pEIIeHUs TPaKTUUYECKHUX 3a]a4
6.4 [IpuMeHsATH  TpPU3HAKK  [MOAOOUS  TPEYrOJbHUKOB B pEIICHUH
' F€OMETPUUYECKUX 3a7a4
[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
6.5 MpaKTHYECKUX 3a1a4. CTPOUTh MaTEMATUYECKYIO MOJEIb B IPAKTUYECKUX
' 3aJ1a4ax, CaMOCTOSITENILHO JI€TaTh YEPTEIK U HAXOIUTh COOTBETCTBYIOIINE
JUTUHBI
Bnagers NOHATHAMH CHHyCAa, KOCHMHYCa W TaHI€HCA OCTPOro Yyria
6.6 IPSIMOYTOJIBHOTO TpeyrojabHuKa. [1onb30BaThCsl 3TUMH MOHATUAMHU UIS

peICHUS NPAKTUYCCKUX 3a/1avd




6.7

Bbrancnsate  (pa3nuyHBIMEA - CIIOCOOAMU)  TUIONIA[Ab TPEYrOJbHUKA H
IUIONIAId  MHOTOYTOJIbHBIX  Guryp (monb3ysich, Tae Heo0X0IuMo,
KanbKynaTopoM). [IpUMeHSTh MONMy4YeHHbIE YMEHHUS B IMPAKTUYECKUX
3aayax

6.8

Bnaners MOHATHSAMHU BIOMCAHHOIO M IIEHTPAJIbHOIO YIJIA, UCIOJb30BATh
TEOPEMBI O BIIMCAHHBIX yIjaX, yIJlax MEKIY XOpAaMHU (CEKYLIMMU) U yIIie
MEXy KacaTeJIbHOW U XOpJOM MpHU PEIIEHUH F'€OMETPUUECKUX 3a1a4

6.9

6.10

Biagers OHATHEM  ONHCAHHOIO  YETBIPEXYTOJIbHUKA, IMPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJbHUKA IIPU PELICHUU 3a]1a4

[TpuMeHsATh MOTyYeHHBIE 3HaHUSI HA TPAKTUKE — CTPOUTh MaTEMaTH4eCKUe
MOJETH ISl 3a/a4 peaJbHOM XKM3HM M MPOBOAWUTH COOTBETCTBYIOILIUE
BBIYHCIICHUS C IPUMEHEHUEM MOJJO0USN TPUTOHOMETPHUH (IIOJIB3YSCh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

6

6.1

6.2

6.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPBIX YIJIOB, HaXOIUTh C HUX
MIOMOULIBIO  PA3JIMYHBIE DJIEMEHTBHl IPSIMOYTOJBHOIO TPEYrOJbHUKA
(«pelreHue MPSMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTs (¢ momoribio
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHbBIX 3HAUYEHUIN

ITons3oBaThCA (I)OpMyJ'IaMI/I MMPpUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA COOTHOILIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnons30BaTh TCOPEMbI CHHYCOB UM KOCHUHYCOB [JIsI HAXOXKIACHUA
Pa3jIMYHBIX J3JICMCHTOB TPCYrOJIbHHUKA (((peI_HCHI/IC TpeyFOJ'ILHI/IKOB»),
MPUMCHATH UX IIPU PCILICHHUU I'COMCTPHUICCKUX 3a/1av

6.4

Brnagets moHsATHSMH TIpeoOpa3oBaHHsI MMOJ00US, COOTBETCTBEHHBIX
aneMeHToB Ton00HBIX (uryp. Ilomp3oBaTbesi CBOWCTBaMU MMOI00MS
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAWTH YIJBI Y
nonoOupix Quryp. IlpuMeHaTs cBoicCTBa TOMO0MS B MPAKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MIPUMEPHI TOJIOOHBIX QUTYP B OKPYKAIOIIEM
MUpe

6.5

[Tonp30BaTbcss TeOpeMaMH O TPOU3BEICHHH OTPE3KOB  XOpA, O
MPOM3BEACHNHU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaThCst BEKTOPaMH, MOHUMATh UX TEOMETPUUCCKUN U (PU3NUECKUIA
CMBICTI, IPUMEHSATH UX B PEIICHUN T€OMETPUUYECKUX U (PU3NUECKUX 3a]1a4.




[IpuMeHATh CKasIpHOE NMPOU3BEICHUE BEKTOPOB I HAXOKICHUS JJIUH U
YIJI0B

6.7

6.8

6.9

ITons30oBaThCA MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, HNPUMCHATH €TI0 B
PCICHUN TCOMCTPUUCCKUX U MIPAKTUYCCKUX 3a1a1

Brnazneth noHATUSMU IPABUIIBHOTO MHOTOYTOJIbHUKA, JTUHBI OKPY>KHOCTH,
JUIMHBI AYTU OKPYXKHOCTU U PaJlMaHHOM MEphl yria, YMETh BBIYUCIISTH
wiomaab Kpyra u ero uacteil. IlpuMeHATH mHodydyeHHBIE YMEHHUS B
MPaKTUYECKHUX 3a/1auax

HaxomuTth ocu WM HEHTPhl CUMMETPUH (GUTYpP, NMPUMEHSTh ABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh IOTyYeHHBIC 3HAHKS Ha TPAKTHKE — CTPOUTH MAaTEMAaTHICCKHE
MOJICTM JIIS 3a7a4 PEealbHOM JKU3HU W TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C TIPUMEHEHUEM MOJ00USN TPUTOHOMETPUICCKUX (DYHKITHIA
(MoB3ysICh, I/Ie HEOOXOIUMO, KABKYIISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpust
Hauanbnubie noustusa reomerpuu. Todka, npsamas, OTpe3okK, Jdyd. Yrois. Bumsl
6.1 yriioB. BeprukaibHble W CMexHbIE YyIuIbl. buccekrpuca yrma. Jlomanas,
MHOTOyrojpHUK. [lapamiensHoCTh U NepreHIUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunsle gurypsl. OCHOBHBIE CBOIcTBa oceBoi cummerpuu. IIpumepsl
' CUMMETPHUU B OKPYKAIOILEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOLIBIO LUPKYJIs U JIMHEHKU. TpeyrojbHUK.
' BeicoTa, MennaHna, OuccekTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKKU paBHOOEAPEHHOIO TpeyrojbHHUKa. [Ipu3HaKu paBeHCTBa
' TPEYroJbHUKOB
6.6 CBolicTBa M NMpU3HAKKU NMapajuleNbHBIX NpsAMbIX. CymMMa YIJIOB TpeyrojibHHKA.
' BHemHue yriel TpeyrojabHuKa
[IpssmoyronbHbli  TpeyroibHUK. CBONCTBO  MeIUaHbl  MPSMOYTOJBHOTO
6.7 TpeyrojbHUKa, TpoBeNEHHOM K  rumoreHy3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrofbHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, Teopema O OonblleM yrie U OOINbIIeH CTOPOHE TPEYroJbHUKA.
[lepnieniuKynsip ¥ HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYeK. buccekrpuca yrma U CEpeIMHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpY’XKHOCTh M KpPYyT, XOpAa U JUaMeTp, UX CBOMCTBA. B3anmMHoOe pacnonoxeHue
' OKPYKHOCTH U npsimoii. KacaTenbHas 1 cexymasi K OKpy>KHOCTH
6.11 OxpyKHOCTb, BNHCaHHas B Yyroil. BmucaHHas M onucaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronpHUK, pOMO, KBaApaT, UX MPU3HAKUA U CBOWCTBA




6.3 Tpaneuus, paBHOoOOKast Tpamnenus, €€ cBoiicTBa M npusHaku. [IpsaMoyronbHas
' Tpaneus
6.4 Meron ynBoenus Menuanbl. LleHTpanpHas cummerpus. Teopema Paneca u
' TEOopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa
6.6 [TonoGue TpeyrompHUKOB, Ko3(hduument mnomodus. Ilpuznaku mnomodus
' TpeyroabHUKOB. [IpuMeHeHne nogo0us Py pelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl U1 IIIOLIAANA TPEYTOIbHIKA, MapajienorpaMmma, pomoa u Tpanenuu
6.8 CpoiictBa momaneii reomerpuueckux ¢Guryp. OTHOmEHHE IUTOIIAAEH
' HOJ00HBIX (GUryp
6.9 Beruucnenue miomanei TpeyrojJbHHMKOB M MHOTIOYIOJBHHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TaHI'€HC OCTPOro yrja HpSIMOYTOJbHOIO TpPEYrojIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpHUroHoMeTpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnycanHble U LEeHTpaJIbHbIE YIUIbI, YTOJI MEXKIY KacaTelabHOW M XOPJIOM. YTIbl
' MEX1y XOpJIaMU U CEKYILIUMU
6.13 BrnivcaHHbIE M ONMCAHHBIE YETHIPEXYTOIBHUKU
6.14 BsaumHoe pacrnonoxenue AByx okpyskHoctel. Kacanue okpyxkHocteid. OOume
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yriaoB otT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PerieHue
' MIPaKTUYECKUX 3aJa4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpaszoBanme momoowus. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NmpoU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
BekTop, anuHa (MOIyJsb) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPHI, IIPOTHUBOIIOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJIJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

olepalyy HaJa BeKTOopamMH. PasnojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunarsl BekTopa. CkalisipHOE€ MPOM3BEIECHUE BEKTOPOB, MPUMEHEHHUE IS

6.6 HAXO0XACHUS JUIMH U yIJIOB
JlexapToBbl KOOpPAMHATHI HA IIJIOCKOCTH. YPAaBHEHMs NPAMOHW U OKPYKHOCTH B

6.7 KOOp/MHATaxX, MepeceYeHne OKPY)KHOCTEH M HpsAMBIX. MeToa KOOpAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['panycHas u paguaHHas Mepa yria, BEIYUCICHHE JUIMH YT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBUkeHHsI ITUIOCKOCTH M BHYTPEHHUE CUMMETpuu Guryp (siaeMeHTapHbIe

npenacrasienus). [lapamnensusiii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIeTro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh  IOHATHAMU: MHOMKECTBO, IIOJMHOKECTBO,
olepalyy HaJ MHOXKECTBAMM; YMEHHUE ONEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, IPUMEHSTh UX [IPU PELICHUH 33]1a4; YMEHHE
UCMOJb30BaTh I'paUuecKkoe MPEeACTaBICHUE MHOXECTB JUIsl ONUCAHMA
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHNH 33124 U3 APYTUX YUeOHBIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC nu JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OIepupoBaTh MOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, ACIIUMOCTb HATYPaJIbHBIX YUCEI, IPU3HAKYU JIEITUMOCTH,
LEJIOE YUCII0, MOJLYJIb YHCIa, OOBIKHOBEHHAs! IpO0b M JIeCITUYHAs! IpO0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apu@MeTHyecKuil KBaJpaTHbIM KOPEHb, YMEHHE BBINOJIHATH IEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE J€JaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LENbIM IIOKa3aTeleM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHU OoJiblie
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO (GopMyiaMm, mpeodpa3oBaHUs
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN W BBIPAKEHUH C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM ITEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPAaBHEHUS C OJHOM IIEPEMEHHOH, CHUCTEMBI [BYX
JUHEUHBIX YpPaBHEHHUW, JIMHEWHbIC HEPAaBEHCTBA U HUX CHUCTEMBI,
KBaJpaTHbIC U IPOOHO-pallMOHATILHBIC HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPU PELICHUU 3a7a4 U3 IPYrux MPEAMETOB U MPAKTUYECKUX
3aJ]a4; YMEHHE HUCIIONIBb30BATh KOOPAUHATHYIO MPSIMYIO U KOOPAUHATHYIO
IUIOCKOCTBD JUIsl U300pakeHUs pellIeHN ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue ornepupoBarh MOHATHAMM: (YHKIMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pPACTaHMUS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUHM; YMEHHUE
OIlEpUpPOBATh TOHATUSAMH: MpsAMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTuyHas (YHKUOUS, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku pyHKIHHA, HCIIOIB30BaTh
rpaduKy 71 OTPENEICHUsT CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

YMmeHune OIIepUPOBATh HOHATHAMMU: [10CJIEI0BATENBHOCTb,
apudMeTHUecKasi U TEOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIB30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YICHA MPH
pellleHnu 3a7ad, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHON JKU3HU

VYMeHue pemars 3a/1aui pa3HbIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI, JOIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IMOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4yd, HCCIENOBATH IIOJYyYEHHOE PELICHHE H
OLIEHUBATh MPABJIONOA00HOCTh MOJYYEHHBIX PE3yJIbTaTOB
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11

YMeHue onepupoBaTh NOHATUSAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1yY,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI  TPEYrOJIbHUKH,  HPSIMOYTOJbHBI  TPEYroJIbHUK,
MearaHa, OHCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periath 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HU,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakron

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX, YTOJI
MEXIY NpPAMBIMH, NEPHEHIUKYISApP, HAKIOHHASA, MPOEKIHs, Moao0ue
¢uryp, 1momoOHbIE TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH WU
IpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M TMoj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCT MPSIMBIX B OKPY>KaIOIIEM
Mupe

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, Yroil (BeTuYnHa
yria, CHHYC U KOCUHYC yIJla TPEyrojIbHUKa), IJI01Ia/lb; YMEHUE OLICHUBATh
pasMeppl NIpPEIMETOB M OOBEKTOB B OKPYKAIOUIEM MHpE; yMEHHE
OPUMEHSATH (POPMYJIbl IEPUMETPA U IUIOLAAN MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUIOIIagd  Kpyra, oObeMa  MNpsMOYTOJbHOIO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpEYroJIbHHKa, TEOpeMy




[Tudaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IJIsSI BBIYMCICHUS JUTHH,
pacCTOAHUH, TJIOIIAACH
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YMmenune u300paxkaTb IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYpPbl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIBHOMY OIHCAaHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHU 3aa4, B
TOM YHCIIE U3 IPYTUX y4EOHbIX NPEAMETOB U pealbHON KU3HU
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YMeHue onepupoBaTh MOHIATHIME: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOnuIBl, cpeaHee apudMeTHueckoe, MeauaHa, HaubOojbllee U
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOrO HA0Opa; yMEHUE U3BJICKATh,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHHI; YMEHHE paclo3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydallHbIN
AKCIIEPUMEHT), DJJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4ailHOTO OIbITa, CIy4aiiHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHNE
HaXOJUTh  BEPOSTHOCTH  CIy4YaWHBIX COOBITUH B  OMNBITaXx C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pelliaTh 3a1a4H
METOZI0M OpraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH pEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX
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YMenue BLI6I/IpaTL HOI[XOI[SHJ_II/Iﬁ I/I3y‘ICHHBII71 MCTO JJId pCHICHUA 3a1a1H,
MNPUBOJAUTE HNPHUMEPBI MAaTEMATUUYCCKHUX SaKOHOMepHOCTeﬁ B Mmpupoac u
KN3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKU B HCKYCCTBC,
OIMMUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IIPUBOJUTH ITPUMEPLI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUHn




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

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Hucna u BIYUCICHUS
11 Harypanbuble u nensie yrcina. [Ipu3Haku 1eIMMOCTH HENbIX YHCes
12 OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE MEPHOANYECKIE
npobu
1.3 Panmonansheie yncna. Apudmernyeckue onepamnuu ¢ palruoHaIbHBIMHU YUCIaMU
14 JeiictBuTenbHble 4YHcla. ApudMETHYECKHE OINepalud C JAeUCTBUTEIbHBIMU
' YHCITAMH
15 [Tpubnuxénnbie BBI‘II/IUCJIeHI/I}I, MpaBUJia OKPYIJICHWs, TPUKUIKA U OIEHKa
pe3ybTaTa BEIYUCICHUN
2 AnreOpanyecKkue BoIpaKCHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ 1enbM mokasareneM. CTeneHb ¢ paluoHalbHBIM MoKa3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorouIeHbI

2.4 Anrebpanueckast 1poOb

ApudmeTrueckuii KOpeHb HaTypaJIbHOM cTerneHu. [[eficTBus ¢ apupmeTnuecKkuMu

25 KOPHSIMH HAaTypalbHOU CTETICHH
3 YpaBHEHUS U HEPAaBEHCTBA

31 Lensle u apoOHO-panMoOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUI

3. Lensie u npoOHO-palrMoHATIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pernienue TeKCTOBBIX 3a1a4
4 UwrcioBbIe TIOCTIEI0BATSIIBHOCTH

4.1 [TocnegoBarenbHOCTH, CLIOCOOBI 3aJaHUS TTOCIEIOBATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmyia cI0KHBIX TPOIEHTOB

5 OyHKIMH
@ynk1us, criocoOsl 3a1anus GyHkun. I'paduk pynkunn. O6siacTb onpeneneHus u
MHOeCTBO 3HaueHUH pyHkumu. Hymu ¢pynkuun. [IpoMexxyTki 3HaKOMOCTOSIHCTBA.

>1 [IpoMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMO#i U TIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH

7 I'eomerpus




I'eomerpuueckue GpUrypsl 1 UX CBOICTBA

1.2 TpeyronsHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTopsl Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTucTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHuosxecTBa
8.5 I'pads










