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MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH U B3aMMHOE PACIOJIOKEHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3AKIIOUCHMSI, JOKa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyX JIeHUs «OT TPOTHUBHOTO», OTJIMYaTh CBOHCTBA OT TPU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUeHUE 0Ka3aTeIbHas JIUHUS
UMeeT I YIIIyOJIEHHOTO N3YUYEHUsI MaTeMaTUKH.

[enbto U3yyeHUs] TEOMETPUU SIBISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUHN KaK MATEMaTHIECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLITNXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
T€OMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYYaroIIMics Y9UTCs CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJbTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOYyYaIOIUECs HE MPOCTO 3HAKOMSTCS C OTMPEACIEHHBIMH TOHATHSIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKE, HO M B CMEXXHBIX MPEAMETax, Mpex/ae Bcero Gpusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TP PEIICHUU TPAKTHUECKUX
3aad.

CornacHo yuyeOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eoMmerpusi», KOTOpBI BKIIOYAET CIEIYIOIMIME OCHOBHBIE pa3ieibl
comepkanusi: «Hawama  reomerpum», «TpeyrompHuKN», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dnmeMeHTs TpuroHoMeTpumny, «Ilmomanam», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 yaca B HeAento), B 8 kiacce — 102 gaca (3 yaca B Henento0), B 9 kinacce
— 102 gaca (3 Jaca B HefIeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reomeTpun. Touka, mpsiMasi, oTpe3ok, iyd. I[loHsTe 00 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. [lapauienbabie U NEPIEHIUKYIISPHBIE 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 PpaBEHCTBE (QUIYp, HUX PaCHOJIOKEHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPU3HAKKM PpPABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE TOMaHOM.

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

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIIMIOBOM reomeTprn. CBOMCTBA M MPU3HAKU
napauiesibHbIX  OpsiMbix. CyMma yIJIOB TpeyrojibHHMKa. BHeEmHWE  yIubl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

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

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS C IOMOLIBIO IUPKYJIS U JINHEUKU.

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, €€
eHTp. MeTo reoMeTpruIecKuX MECT TOUEK P PELICHUH T€OMETPUYECKUX 3a1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKU

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

CpenHsast nUHUSL TPEyTroJbHUKA. METOoJ yABOEHUS MEAUaHbl TPEYroJbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyroabHUKOB, Kodbdunuent mnomodus. I[lpusHaku mnomoOus
TpeyroabHUKOB. [IpuMeHeHue mMoao0usi MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYP.
[Ipocreiimme GopMyIbl 7S IO TPEYTONIbHIKA, MapauieiorpaMma, pomoa u
Tpanenuu. [lnomaan nogoOHeIX Guryp. OTHOIIEHHE IIOMIA/IEH TPEYTOJIbHUKOB.

Teopema IIudaropa

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

JIeMeHTbl TPUTOHOMETPUH

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

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrucaHHbBIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KaCaTeIbHOW U XOPJAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BIHCcaHHble W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyrojibHUKOB

CuHyc, KocuHyCc, TaHreHc yriaoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. Q@opmynsl  npusBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCHUHYCOB U TeOpeMa CUHYCOB. PellleHre MPakTUYECKUX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pemenne 3a1a4u
F€OMETPUYECKON ONTUKH.

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

IToxoOue TpeyroiLHUKOB

Xopabl ¥ TOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUH 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
YJIEH, UX TIEOMETPUYECKH cMbIca. IlapamienpHOCTh M NMEPHNEHAUKYJISAPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSAMBIX
B KoopauHarax. @Dopmyna paccTosHUsS OT TOYKUM 10 mpsaAmou. Ilmomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHME W BBIYMTAHUE BEKTOPOB — IMIpaBUia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHME M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

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



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

JIIMHA OKPYKHOCTH M IUIOLIAb Kpyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH M TIJIOIIATN
Kpyra.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP IPaKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA10BOT0 BOCTIMTAHUSI:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JCHUH, YMEHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIBCKOM JAESATENBHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH H OTABIXa, peryasipHas ¢u3ndeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEO0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATh UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0oCcBOEHHS MpPOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAIbHBIMH PETYIATHUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAaMOCTOSITENILHO COCTABJICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOMUMBIX JIJISl pEIICHHS 3a/1a4H;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEII0KESHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMHA OOIIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHNUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHA C Y4ETOM 3ajad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl HpU pEUIeHHHM Y4YeOHBIX MaTEeMaTHMUECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JEsITeNbHOCTH, IIAHUPOBATH OPraHU3allMI0O COBMECTHOH paboTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BHIIIOJIHATH CBOIO YaCTh Pa00OThI M KOOPAUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHUus ¢ YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3aaun, CAMOMOTHBAILIMU U pedieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pEe3yjbTaTa NEATEIbHOCTH MOCTAaBICHHOW LEMH U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKUE (UTYpBI, OMNpEneisTh UuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTh TIeOMETpUUYEcKHe (DUTypbI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIEC U YIJIOBBIC BEJIMYUHEI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pazMepbl ITHX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh 4epTeXKU K TEOMETPUYECKUM 3a/1a9aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUN 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM I'E€OMETPUUECKHUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHUU F€OMETPUUECKUX 3a]1a4.

Onpenensty napawiedIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh MPSMBIX C ITIOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOUTh YHUCIIOBBIC 1 OYKBEHHBIE 3HAUCHHUSI yTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYIOJIbHUKOB M
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUSCKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUU 3a]1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl 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.

BrnaaeTes noHsATHEM KacaTelbHOM K OKPY>KHOCTH, IMOJIb30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3pIBaTh W NPUMEHSTh NPOCTEHIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

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

Pacro3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, HUX DIJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM MPHU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH IPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

Hcronb30BaTh CBOMCTBA TOUKU MEPECEUEHUs MEUAH TPEYTOJIbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUYU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O TNPONOPLHOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELICHHUS
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTPAIbHO-CUMMETPUYHbIE (UTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PELICHUU 3a7a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHSATH OTHOIIEHHS IPOMOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTte W ucnonp3oBaTh mpocTeiimue  GopMynbl  ANA  [IOLIAAU
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH



NoJOOHBIX (UTYp U MPUMEHSATh MPHU peHIeHHH 33Aad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

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

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

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

3HaTh TPUTOHOMETPUYECKUE (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.

[Tonb3oBaThcsa GopMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHUS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IpuMEHSATH TPUTOHOMETPHIO B 33Ja4aX HA HAXO0KJICHUE IJIOIIA1, BEIBOJANUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneiuu, BEIBOJAUTh U TPUMEHAThH (hopmyiy ['epoHa 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 YIJIaX, YIJAX MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOW MPH PELIEHUH T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEICHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUHU OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Brnanete moHsATMEM KOOpPAMHAT HAa IIOCKOCTH, padOTaTh C ypaBHEHUEM
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, CBSI3aHHbIE C  M[ApajUIeIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HaXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSHUS OT TOYKM 1O MPSMOM, TUIOHIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U NpaKTHUYECKUX 3ahad. [IpuMeHsATP MeToJ KOOpAMHAT B  IPAKTHKO-
OPUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/1auax.

Bnanete moHSATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
BiageTe NpakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Biagerp ClI0XKEHHMEM W BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 1O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWEHUM. IIpumeHsATs 1oydeHHbIE 3HAHUSA B
OpoCTeHIINX PU3NYECKUX 3a/1adax.

Bnanets MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro0
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh NUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BENICHUS U €r0 CBSI3b C
npoeurpoBaHueM. [IpUMEHATH CKaNsIpHOE NPOU3BEACHUE BEKTOPOB IS
HaxXOXXJIEHUs JUIMH M YIVIOB. Pemiarb reoMeTpuYecKkue 3aladyd ¢ IOMOIIBIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyecKkux U (pu3ndyeckux 3agavax.

Bragete NOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, 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 CBENCHUS 00 H3MEPEHHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAM KpyTa.

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

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJIENIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Hauana reomerpuu. [Ipocreitmme
1 reoMeTpuueckre (pUrypsl U uX CBOMCTBa 28 1 bubmmorexa LIOK
p P ' https://m.edsoo.ru/78c146¢c4
H3mepenune reoMeTpruiecKux BETUYUH
bubmuorexa [JOK
2 TpeyromsHuKH 19 ! https://m.edso0.ru/78c146¢4
3 [TapamnensHocTh. CymMMa yriioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMoyTronbHBIE TPEYTOJBHUKI 7 bubmorexa [JOK
PAMOYT peyT https://m.edsoo.ru/78c146¢4
bu6mmoreka [JOK
5 r 5 1
COMCTPHICCKHC HEpABCHCTRA https://m.edso0.ru/78c146¢4
OkpyxHocTb. ['eomMeTpuueckne Mmecta
6 Touek. [locTpoeHus ¢ TOMOIIBIO IUPKYJIIS 18 1 bubmorexa [JOK
" p HIPIO HHPKY https://m.edso00.ru/78c146¢4
U JTUHEHUKU
7 [ToBTOpenue, 06001IEHNE, 10 1 bubmuoreka [JOK
cHCTeMaTHu3alus 3HaHUu! https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOI'PAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nupposbie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
! Herbipexyronpiiii 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 Yruibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
5 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 10 1 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/a5ch98eb
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6numoreka [IOK
! Peruerue TpeyroapHuios 22 . https://m.edsoo.ru/dddde230
bubmuoreka [{OK
2 Tonobue TpeyrompiiKos 12 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
3 Merox koopausar 10 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Berxcropet 20 1 https://m.eds00.ru/dddde230
bubnunoreka LIOK
S Jlunta OKPYKHOCTH | IIOMaH KPYra 16 1 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
6 JBHDKCHHS TI710CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IIEHNE, 12 1 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I1O
1 102 6 0

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTeJibHbIE pecypchl
padoThI padoThI

1 Hcroprst BOSBHUKHOBEHUS U 1 bubnuoreka [JOK
pa3BUTHS TEOMETPUU https://m.edso0.ru/925af86b
HavansHbie moHATHS

2 reometrpuu. Touka, mpsmasi 1 bubmmorexa [TOK

pyH. > P ’ https://m.edsoo.ru/659c4331
OTPE30K, JIy4
HavansHbie moHATHS
3 reoMeTpun. Touka, mpsmas 1 bubmorexa LIOK
pi. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
Ilousitne 06 akcuoMe,

4 TeopeMe, T0Ka3aTeNbCTBE, 1 bubmmnoreka HOK
ONIPEAEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HaKe
B3anmuoe pacnonoxxenue

5 TOYEK Ha MPSIMOH. 1 bubmmnoreka HOK
N3mepenne nimHbI OTpe3Ka, https://m.eds00.ru/92b776f1
paccTostHuE MEXAY TOUKaMHU
B3anmuoe pacnonoxxenue

6 TOYEK Ha IPSIMOi. 1 bu6muoreka [JOK
N3Mepenne mIMHBI OTpE3Ka, https://m.edso0.ru/9c500788
pacCTOsTHUE MEXAY TOUKaMU

7 B3aumnoe pacnonoxenue 1 bubmuoteka [IOK

TOYEK Ha IPSIMOil.

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



https://m.edsoo.ru/925af86b
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N3mepenue nimHbI OTpe3Ka,
paccTosHUuE MEXKY TOUKaMU

[TonynnockocTs U yrod.

bub6nuoreka [IOK

8 Buzer yrnos. Uswepenue https://m.eds00.ru/36862bf3
BCJIMYNH YI‘JIOB
[TonymnaocKoCTh M yroJ. BuGmorexa LIOK

9 Buner yrios. Msmepenue https://m.edsoo.ru/21ce4ff2
BCJIMYNH YI‘JIOB
[TonymninockocTs U yroi. BuGmiorexa LIOK

10 Bujer yriios. Hsuepenue https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB

11 BepTI/IKHaJIBHBIe U CMCIKHBIC EI/I6JII/IOTeKa HOK
YIIBL. L1apaJLIC/ILHBIC 1 https://m.edsoo.ru/7399faea
MIePIEeHIUKYIIPHBIC TIPSIMbIC

12 Beanllf[aanHe U CMCIKHBIC BI/I6HI/IOTeKa HOK
YIJIbL. 11apaJle/IbHBIC 1 https://m.edsoo.ru/5¢c2c0dff
NEPIEHINKYIISIPHBIE TIPSIMbBIE

s BepTI/IIIf[aJIBHBIe A CMEKHBIE Bumorexa 1IOK
YIJIbL. 11apaJle/IbHBIC 1 https://m.edsoo.ru/4a4bf678
NEPIEHANKYIISIPHBIE TIPSIMbBIE

y BepTI/IKHaJ'IBHBIe A CMEKHBIE Bumorexa 1IOK
YIIIBL. L1apaJLIC/IHBIC 1 https://m.edsoo.ru/84ee61de
NepHEHUKYISIPHBIE TPSIMbIE
BeprtukanbHbie U CMEKHBIE Butmorexa LIOK

15 yrieL. HapamieHEe https://m.edsoo.ru/d04bb9c5
MepHeHUKYISIPHbIE TPSIMbIE

but6mmorekxa [IOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c
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bubnunorexa LIOK

17 b
ueceKTprca yria https://m.edso0.ru/557998af
bub6nmoreka [IOK
18 b
ucceKTprca yria https://m.edsoo.ru/5ea89182
19 Jlomanas. Buapl ToMaHBIX. bubnunoreka LIOK
Jnuaa nomaHoM https://m.edsoo.ru/c84d7212
20 Jlomanast. Bujel TOMaHBIX. bubnunorexa LIOK
JnvHa nomaHoi https://m.edsoo.ru/91fe52bc
MHOroyrojabHuKH.
IlepuMeTp MHOTOYIrOJIBHHUKA.
21 Hoisn‘nzrz) BBIII yJ:BIX u bubmorexa [JOK
YK https://m.edsoo.ru/Oaab8dfc
HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX
MHOroyrojabHuKH.
IlepuMeTp MHOTOYTrOJIBHHUKA.
22 HOEI?ITI/I;T:) BBIII y;LIX u bubmorexa [JOK
YK https://m.edso00.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH.
IlepuMeTp MHOTOYTOJIbLHHUKA.
23 HOEISITI/I;T:) BBIII }JI'IFI)IX u bubmotexa [JOK
YK https://m.edsoo.ru/5cc7a352
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH.
IlepuMeTp MHOTOYTOIbHHUKA.
PUMETP 4 but6mmorekxa [IOK
24 [TonsTHE O BBIMYKIIBIX U

HEBBIITYKIIBIX
MHOT'OYT'OJIbHUKAX

https://m.edsoo.ru/6cac74dc
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MHOroyroiabHuKH.

[leprmeTp MHOTOYTOJIbHHKA.

25 [ToHsITHE O BBITYKJIBIX U bubmmorexa LIOK
e https://m.edso0.ru/3e269ed8
HEBBIMYKJIBIX
MHOTOYT'OJIbHUKAX
WNHcTpymeHTs 114 Bu6mumoteka [JOK

26 . .

HU3MEPEHUI U TOCTPOCHUI https://m.edso00.ru/333ech98

97 WNHcTpymeHTs 114 bubnuoreka [JOK
U3MEPEHUH U IOCTPOCHUM https://m.eds00.ru/26b0a806
KonTponbnas pabota mo
teme "Havana reomerpun.

28 [Ipocretimue bubnnorexa [JOK
reoMeTpruecKue Gpurypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. 3mMepenue
reomeTpuueckux ¢uryp"”

29 Menuana, 6uccekTpuca u bubnmorexa LIOK
BBICOTA TPEYTOJIbHUKA https://m.eds00.ru/9ae97099

30 Menuana, 6uccekTpuca u bubmmoreka IIOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroIbHUKOB bubmroreka LTOK

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

32 IIepBblit 1 BTOpOM IPU3HAKU bubmmnoreka HOK
PaBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/0f5d60af

33 IlepBslii 1 BTOpPOI IPU3HAKH bubmuoreka [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edso0.ru/a56c5adb

34 IlepBbIit 1 BTOPON IIPU3HAKU bu6muoreka [JOK

PaBCHCTBA TPCYTrOJIbLHUKOB

https://m.edso0.ru/34f8650e
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IlepBslii 1 BTOpPOI IPU3HAKU Bu6mumotexa [JOK
35
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
IlepBbIit 1 BTOPOM IPU3HAKU bubnunoreka [JOK
36
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIC
37 TPEYTOJbHUKH M UX bubmorexa LOK
p }:r https://m.edsoo.ru/c59fdae9
CBOMCTBa
PaBHOOe1peHHbIE
38 TPEYTOJIBbHUKU U UX bubmorexa LIOK
P }:r https://m.edsoo.ru/7e10fb44
CBOHCTBa
PaBHoOenpenHbIC
39 TPEYTOJIBHUKH U UX bubmorexa OK
P }:r https://m.edsoo.ru/1c2cc982
CBOHCTBa
40 [IpusnHak paBHOOEIPEHHOTO bubnnorexa [JOK
TPEyroJIbHUKA https://m.edso0.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO bubnmnoreka HOK
TpEeyroJIbHUKA https://m.edsoo.ru/bf564ab7
42 Tpertnii npru3HaKk paBeHCTBA bubmmnoreka HOK
TPEYroJIbHUKOB https://m.eds00.ru/b4229637
Tperuit npru3HaKk paBeHCTBa bubmuoreka [IOK
43
TPEYTOJIbBHUKOB https://m.edsoo.ru/7a899c49
44 Tperunii npu3HaK paBeHCTBA bubmmnoreka HOK
TpEYroJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cumMmetpueit. [Tpumepst bubnuotexa [JOK

CUMMETPHUHU B OKPYIKAIOIIEM
MUpE

https://m.edsoo.ru/83d5ffea
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@urypsl ¢ 0CeBOI
cummetpuei. [Ipumepsl

bubnunorexa LIOK

40 CUMMETPHUH B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MuUpe
47 KonrponsHas pabora no Bu6mumoteka [JOK
teme "TpeyroapHuku" https://m.edsoo.ru/6f0a%a78
bubnmnoreka HOK
18 Hapanne HOCTE MPAMEIX https://m.edsocg.lru/a081482d
49 CBoiicTBa ¥ IPU3HAKH bubnnorexa [JOK
MapaJUIEIbHBIX MPSAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IpU3HAKU bubnnorexa [JOK
MapajyIeabHbIX TPSAMbIX https://m.edso00.ru/75899b52
51 CBoiicTBa ¥ IPU3HAKH bubmmoreka [JOK
MapajyIeabHbIX TPSAMbIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa ¥ IPU3HAKH bubnnorexa [JOK
MapaJuICIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74
53 CaolicTBa ¥ IPU3HAKU bubmmnoreka HOK
MapajuleIbHbIX MPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ MPU3HAKH bubmuoreka [IOK
MapajuIeIbHbIX MPSAMBIX https://m.eds00.ru/5¢90c339
55 CymMma yriioB TpeyroyibHUKa bubmorexa LOK
https://m.edsoo.ru/d1dca5cd
56 CymMma yriioB TpeyrojibHUKa bubmmoreka LTOK
https://m.edsoo.ru/7af6d9e6
57 Bueurnue yribt bu6muoreka [JOK
TpeyroJibHUKa https://m.edsoo.ru/bc409f4f
58 Bueurnue yrisl bubmuoteka [IOK

TPEYroJIbHUKA

https://m.edsoo.ru/371cbell
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CymMma BHYTpPEHHHX YIJIOB
MHOI'OYT'OJIbHUKA U CyMMa

bubnunorexa LIOK

59
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso00.ru/a3dd667f
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB
MHOT'OYI'OJIbHUKA U CyMMa Bu6mumoteka [JOK

60
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso0.ru/e638a510
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOT'OYI'OJIbHUKA U CyMMa Bu6moreka [JOK
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/b75ede0Oe
MHOT'OYTOJIbHUKA
KonTponbHas padora no

62 teMe "[lapannenbHOCTb. bubnuorexa [IOK
Cymma yriioB https://m.eds00.ru/40947485
MHOTOYyTrojbHUKa"
ITpu3Haku paBeHCTBa

63 MPSIMOYTOJTBHBIX bubmmorexa [JOK

PAMOYT https://m.eds00.ru/330d63ff

TPEYroJIbHUKOB
ITpu3Haku paBeHCTBa

64 MPSIMOYTOJIBHBIX bubmmorexa [TOK

PAMOYE https://m.edsoo.ru/0e1544dc

TPEYroJIbHUKOB

65 Ilepnenpukymnsp u bubmmnoreka HOK
HAaKJIOHHAs https://m.eds00.ru/957310000000000
CBOMCTBO MeIHaHBI

66 MPSIMOYTOJIBHOTO bu6muoreka [JOK

TPEYroJIbHUKA, TPOBEAEHHON
K TUIIOTEHY3¢e

https://m.edsoo.ru/b34a450e
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CBOIiCTBO MEIUAHEBI

MPSIMOYTOJIBHOTO bubmmoreka [JOK
67 . .
TpeyroJibHUKa, MPOBEAEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3e
IIpaMoyroisLHbIN
68 T I; OJ}IllI:HI/IK ¢ yriioMm B 30 buGnuorexa [IOK
peyr 4 https://m.edsoo.ru/52b57dof
rpaycoB
IIpaMoyroisLHbIN
69 T pe OJ}IHI:HI/IK ¢ yriiom B 30 bubnnorexa [IOK
peyr yr https://m.edsoo.ru/aec6d443
rpaycoB
CoOTHOIICHUS MEXIY
70 CTOPOHAMU U YIJIaMU Bubmiorexa OK
p yr https://m.edsoo.ru/95db41f7
TpEyroJibHUKA
CoOTHOIIIEHUS MEXK
71 CTOPOHAMU U J'IaMII[/Iy buGnuorexa [IOK
P yr https://m.edso0o.ru/5ea388d0
TpEeyroJbHUKA
HepaBeHCTBO TpeyrojabHHUKA.
72 HepaBeHCTBo op JiIII;He bubnmorexa IOK
P " A https://m.edso0.ru/50fa9985
JIOMaHO
HepaseHnctBOo Mexny
73 MEPIEHIUKYIISIPOM U bubmmnoreka HOK
HakJIoHHOU. PaccTosnue ot https://m.edsoo.ru/7284chde
TOYKHU 10 NPSMOHN
KonTponbnas padota no
temaM "[IpssMOyTrosIbHBIE
74 S —— but6mmorekxa [IOK
"p a ’ https://m.edso0.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBa"
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75 OKpy>XHOCTb, XOP/Ibl U bubmmoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpy>XHOCTb, XOP/Ibl U bubnmnoreka HOK
JIMaMETPbI, UX CBOKMCTBA https://m.edso0.ru/02406d49
B3aumnoe pacnonoxenue

77 OKPY>KHOCTH U MPSAMOI. bubnmnoreka HOK
KacarenbHas u cexymas https://m.edso0.ru/00d222d9
OKPY>KHOCTH
Bsaumnoe pacnonoxenue

78 OKPY>KHOCTH H MPSMOH. bubmmorexa [JOK
Kacarenbnas u cexymas k https://m.edsoo.ru/4f8753bb
OKPYKHOCTH
Bsaumnoe pacnonoxenue

79 OKPY>KHOCTH H MPSMOH. bubmmorexa [JOK
Kacarenbnas u cexymas k https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

80 OKpy>XHOCTb, BIHCAaHHAs B bubmuoreka [IOK
yroma https://m.edso0o.ru/3767ac35

81 OKpy>XHOCTb, BIIHICAaHHAs B bubnmnorexa [JOK
yroiu https://m.edso00.ru/f019e49b
ITonsTHE O rEOMETPUYECKOM

82 MecTe Touek. [Ipumepsl bubmuoreka [IOK
FEOMETPUYECKHUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha TUIOCKOCTH
[TonsTHE O TEOMETPUUECKOM

83 Mecre Touek. [Ipumepsl bu6muoreka [JOK

TeOMCTPHUICCKUX MECT TOYCK
Ha IJIOCKOCTH

https://m.edsoo.ru/621adf85
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OnucanHast OKPYKHOCTb Bu6mumotexa [JOK
84 ..
TpeyroJibHUKa, €€ [IEHTP https://m.edsoo.ru/f5b41bc7
OrnrcaHHast OKPYKHOCTb bubnmnoreka HOK
85 ..
TpEyroJibHUKa, €€ LIEHTP https://m.edso00.ru/c96254e9
Meroa reoMeTpuIeCcKuX
86 MECT TOYEK IIPU PELIEHUN bubmaorexa LIOK
pup https://m.edsoo.ru/5894e7a4
r€OMETPUUYECKHX 3a/1a4
Meroa reoMeTpuIeCKuX
87 MECT TOYEK IIPU PELIEHUN Bubmiorexa HOK
pup https://m.edso0.ru/784342d1
TFCOMETPUUYECKHX 3a/1a4
MeTtoa reoMeTpHIECKUX
88 MECT TOYEK HTII?I CLICHUH Bubmzorexa IOK
pup https://m.edso0.ru/05853a22
Tr€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuYeCcKuX
89 MECT TOYEK IIPU PELICHUN Bubmrorexa IIOK
pup https://m.edso0.ru/6903dff0
TCOMETPHUYECKUX 3a71a4
O60cHOBaHMS MPOCTEUIITIX
MMOCTPOCHMUIA, ITAIBI 33a4U
90 Ha IIOCTPOEHUS, PELICHUE Bubmuorexa LIOK
P P https://m.edsoo.ru/e511d730
3aJ1a4 Ha TIOCTPOCHUE
LUAPKYJIEM U JINHEUKON
O60cHOBaHMS MPOCTEUIITIX
MMOCTPOCHMUIA, ITAIBI 33a4U
91 Ha IIOCTPOEHUS, PELICHUE Bubmorexa IOK
P P https://m.edsoo.ru/f3bfbf74
3aJ1a4 Ha TOCTPOCHUE
LHAPKYJIEM U JINHEUKON
92 KonrtponsHas pabora no bubmuoteka [IOK

TeMe "OKpy>KHOCTb.

https://m.edsoo.ru/791dafc6
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I'eomerpuueckue Mecra
touek. [locTpoenus ¢
ITOMOUIBIO HUPKYJIS U
JUHEUKn"

93

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amay,
WILTIOCTPUPYIOIIUX CBSI3H
MEKIY Pa3InYHBIMU TEMaMHU

Kypca

bubnunoreka LIOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amau,
WILTFOCTPUPYIOIIUX CBSI3H
MEKIY pa3InYHBIMU TEMaMHU

Kypca

bubnunoreka LIOK
https://m.edso00.ru/38a31139

95

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WILTFOCTPUPYIOIIUX CBSI3H
MEKIY pa3InIHBIMU TEMaMHU

Kypca

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

96

[ToBTOpEeHue u 06001IEeHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIIUX CBSA3H
MEX]y Pa3IMYHBIMU TEMaMHU

Kypca

bubmmoteka IIOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpeHmE 1 060OIIEHNE.
Pemenne 3amauq,
WJUTIOCTPUPYIOIINX CBS3H
MEXIY pa3IuIHBIMU TEMaMH

Kypca

but6mmorekxa [IOK
https://m.edsoo.ru/07e567el
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[ToBTOpenue u o0oOIIEHHE.
Pemenne 3amay,

98 WLIIOCTPH HX CBA3U 1 bubmorexa [JOK
ThHpyrom https://m.edsoo.ru/8a4b94e4
MEXy Pa3InIYHBIMH TEMaMH
Kypca
[ToBTOpenue u o0oOIIEHHE.
Pemenne 3amau,
99 WLIIOCTPH HX CBA3U 1 bubmotexa [JOK
TpapyIont https://m.eds00.ru/397d166b
MEXIY pa3InYHBIMU TEMAMHU
Kypca
[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
100 WLIIOCTPU HX CBA3U 1 bubmorexa [IOK
pUpyIOIl https://m.edsoo.ru/c60d778a
MEXY pa3InYHbIMU TEMAMHU
Kypca
101 Hrorosast KOHTpOIbHAS 1 bubnmnoreka HOK
pabota https://m.edsoo.ru/fd50754a
[ToBTOpEeHue u 060061IEeHNE.
Pemenue 3amay,
102 WUTIOCTPUA [IUX CBA3U 1 bubmorexa HOK
TPHPYIO https://m.eds00.ru/971f7836
MEXTy pa3InIHBIMU TEMaMH
Kypca
OBIIEE KOJIMYECTBO YACOB 102

10 ITPOT'PAMME
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [TapannenorpamMm, ero Npu3HaKku 1 1 bubnnoreka [HOK
CBOICTBa https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ro nNpusHaKu u 1 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/fh521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBa https://m.eds00.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [HOK
CBOMCTBA https://m.eds00.ru/4823807b
6 [IpsimoyronpHUK, poMO, KBajipar, 1 bubnuoreka [IOK
WX MPU3HAKH U CBOKCTBA https://m.edsoo.ru/8abc88a8
7 [TpsaMoyronbHUK, poMO, KBajparT, 1 bubnnorexka [HOK
UX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/d6a662c9
8 [IpsimoyronpHUK, poMO, KBaapar, 1 bu6mmoreka [IOK
UX MPU3HAKHU U CBOWCTBA https://m.eds00.ru/21884952
9 [TpstmoyronbHUK, poMO, KBaapart, 1 bubmuorexa [IOK
VX MPU3HAKHU U CBOWCTBA https://m.edso00.ru/a6373aa2
bubmuorexa [JOK
1 1
0 CpeAHst THHHS TPeyroabHiKa https://m.edsoo.ru/6elbcbbb
11 CpenHsist TUHUS TPEYTroJbHUKA 1 bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3
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12 Tpaneuus. PaBHoOepenHas bubmumoreka [IOK
Tparnenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubnuoreka [IOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/17f960ca
bubnnoreka [HOK
14 Hpsvoyrombhas Tpaneiuts https://m.edsogru/3375c8f3
15 Cpenusis TuHUS Tpaneuu bubmorexa [IOK
https://m.eds00.ru/7963a7f5
bubnnorexa [HOK
16 Teopema Gareca https://m.edsogru/342ea505
bubnnorexa [HOK
17 Teopema Gareca https://m.edsogru/a2402d2b
18 Teopema 0 IpONOPLUOHAIBHBIX bubnnorexa [HOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 MpONOPIIHMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edso0.ru/8eccc056
20 [lenTp Macc TpeyrojbHUKa bubmmorexa LIOK
https://m.edsoo.ru/9chcfo6e
21 LleHTpanbHO-CHUMMETPUYHBIE bubnunorexa [JOK
¢burypsi https://m.eds00.ru/8578076a
29 KonTposabHas pabora no teme bubnnorexka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [Tonobue TpeyroabHUKOB, bubnuorexa [IOK
Kod(purmeHT nopooms https://m.eds00.ru/19400684
24 [TooOue TpeyrobHUKOB, bubnuoreka [IOK
KOdpGUITUEHT MTOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku monoOust TpEyroabHUKOB bubnmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubmuorexa [JOK

26 TpusHaiu noz00HA TpEyroNLHHKOB https://m.edsoo.ru/8db11ff7
bu6mmoreka [IOK
21 TpusHaiu noz00HA TpEyroNLHHKOB https://m.edsoo.ru/9ed11d5b
bu6mmoreka [IOK
2 IT
8 PH3HAKH MOZI00H TPEYTOTILHHUKOB https://m.eds00.ru/152d2193
bu6mmoreka [IOK
2 IT
9 PH3HAKH MOZI00H TPEYTOILHHUKOB https://m.edsoo.ru/23dc95f1
bu6mmorexa [IOK
IT
30 PH3HAKI [I0A00HS TPEYTOIBHIKOB https://m.eds00.ru/8d1d9d16
[Ipumenenue nonpobus npu bubnuoreka [IOK
31
pELICHUHU TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d97bf297
32 [Ipumenenue mogoous pu bubmuorexa [JOK
pelIeHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
[Ipumenenue nonobus npu bubnnorexa [JOK
33
pELIEHUH MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue nopobus npu bubnuoreka [IOK
PELICHUHU TPAaKTHYECKUX 3a1a4 https://m.edsoo.ru/cace17d8
35 [Tpumenenue nogo6us nmpu bubnuoreka [IOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/8717ee6a
[Ipumenenue nopodus npu bubnnorexka [JOK
36
pELIEHUH NPAKTUYECKUX 3a1a4 https://m.edso00.ru/d9159d9d
BBenenne nonstus
37 npeoOpa3oBaHus TOA0OUS U Bubmiorexa LIOK
peoop A https://m.edsoo.ru/aaf7e944
noJ1I00HBIX (uUryp
38 KonTtponbHas pabora o Teme bubnuorexa [IOK

"TloxoOue"

https://m.edso0.ru/89c¢3236d
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ITonstue mmomaau. CroiicTBa bubmuoreka [JOK
39 .
IJIOMIAJIEH TEOMETPUICCKUX HUTYP https://m.edsoo.ru/7af5b92e
40 ITonsitue mmomaau. CroiicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPUUYECKUX (QUTYP https://m.eds00.ru/37a176¢0
41 [Tonstue momanu. CBoiicTBa bubmuorexa [JOK
IJIOIIAJIEH TEOMETPUICCKUX QUTYP https://m.eds00.ru/6004265a
[Ipocreiimme hopmys A
IJIOIIAAU TPEYrOJIbHUKA, bu6mmorexa [IOK
42
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/596ald0e
Tpamneuuu
[pocreiimme hopmys ams
IJIOIIAU TPEYrOJIbHHUKA, bubnnorexa [HOK
43
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/f636delf
Tpamneuuu
[pocreiimme hopmys ams
44 IIJIOIIAIU TPEYrOJIbHHUKA, bubnnoreka [JOK
napajuiesorpamma, pomoa u https://m.eds00.ru/9732274d
Tpamnenuu
[Ipocreiimme hopmynsl amns
45 IUIOLIA/IA TPEYroJIbHUKA, bubnuoreka [IOK
napajuiesorpaMma, pomoa u https://m.eds00.ru/e6458963
Tpaneuuu
[Tpocreiimme hopmysbl a1
46 IUIOIIA/IA TPEYTOJIbHUKA, bubmuorexa [IOK
napajuiesorpamma, pomoa u https://m.edso0.ru/0b18fc61
Tpaneuuu
47 [Ipocreiimme hopmyss A bub6nuorexa [IOK

rjionraau TpeyrojbHUKa,

https://m.edsoo.ru/eb691e04
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napajuiesiorpaMma, pomoa u
Tpanemnun

[Ipocreiimme hopmys s
IUIONIA U TPEYrOJIbHUKA,

bu6mmoreka [IOK

48 napauenorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tparnenuu
[Tpocreiimme Gopmybl s
49 IJIOIIAY TPEYrOJIbHUKA, bubnuoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/c35f544d
Tparnenuu
[Tpocreiinme popmysbl a1
IUIOINAAM TPEYroJbHHKA, bubnuoreka [IOK
50 napaiuenorpaMma, pomoa u https://m.edsoo.ru/a3f9beld
Tparnenuu
bubnnoreka [JOK
>1 Tlnowasw nozobHex Grryp https://m.edsogru/d8638f34
bu6mmoreka [JOK
52 Tlowauit nozoGHEX GHryp https://m.eds00.ru/2383022e
bu6mmoreka [IOK
53 Tlowauit noz0GHEX GHryp https://m.edsoo.ru/5ee2a7d4
54 KonTposabHas pabora no teme bubnuoreka [IOK
"ITinomans" https://m.edsoo.ru/05f10573
bu6mmoreka [JOK
= Teopewa Iugaropa https://m.edsoo.ru/7f631f27
[Tpumenenue Teopemsl [Tudaropa bubnuoreka [IOK
56
IIpY PELICHUHN NIPAKTUYECKUX 3a1a4 https://m.eds00.ru/4829510
57 [Tpumenenue Teopemsl [Tugaropa bubnnorexa [JOK

IpUu pCHICHUH NPAKTUYICCKUX 3a1a4

https://m.edsoo.ru/a9fbd79b
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[Tpumenenue Teopems [Tugaropa bubmumoreka [IOK
58
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.edso00.ru/396250fc
59 [Ipumenenne Teopems [Tudaropa bubnunoreka [HOK
IIPU PELLIECHNHU ITPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 [IponopunoHanbHbIE OTPE3KU B bubmumoreka [IOK
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso00.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopiimoHaabHbIE OTPE3KHU B bubnuorexa [JOK
HPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lechc886
64 [IponopuroHanbHbIE OTPE3KU B bubnnorexa [HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso00.ru/c0dc264b
[IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
65
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 IIponopruoHaibHbIE OTPE3KHU B bubnnorexka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAaHT€HC U
67 KOTAHI'€HC OCTPOTO yria bubnuorexa LIOK
poro yr https://m.edsoo.ru/132b4ef6
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAaHT€HC U
68 KOTaHT€HC OCTPOTO yIiia bubmorexa LIOK
poro yr https://m.edso0.ru/f089efb9
HPSIMOYTOJIBHOTO TPEYTroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bubmuorexa [JOK
69 KOTaHI'€HC OCTPOro yria

MPSAMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9
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70 Tpuronomerpuueckue GyHKIUU bubmumoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckne GyHKIUU bubnuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edso00.ru/6b294349
KoHTponbHas pabota 1o Teme
72 "Teopema [Iudaropa u Havana bubmorexa LHOK
P | P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUH
73 BrnucanHbie ¥ ICHTPAJIBHBIC YTIIBI bubmorexa HOK
HeHTp 4 https://m.edsoo.ru/ae5f890d
74 BrnucanHbie ¥ ICHTPAJILHBIC YIIIbI bubmorexa HOK
HeHTp yr https://m.edsoo.ru/d0233fa0
75 BrucanHabie U IEHTpaIbHBIC YTJIIbI bubmorexa HOK
HeHTp A https://m.edsoo.ru/ccaee9b0
76 BrucanHbIC ¥ IICHTPAIBHBIC YIJIBI bubmorexa HOK
HeHp - https://m.edsoo.ru/1d3424f4
77 VYron Mexay KacaTellbHOU U bubnunorexa [JOK
Xopaou https://m.edso0.ru/775efa2f
78 VYron Mexay KacaTelbHOU U bubnmnorexa [JOK
xopaon https://m.eds00.ru/09166b3d
79 Vrael Mexay XOopAaMu U CeKYIUMU bubmorexa HOK
Ay XOPA i https://m.edso0.ru/022e729c
80 Vrael Mexay XOopAaMu U CeKYIUMU bubmorexa HOK
Ay XOPA i https://m.edsoo.ru/84a32a80
81 Brrcanabie U onMcaHHbBIC bu6mmorexa [IOK
YETBIPEXYTOJIBHUKU https://m.edso00.ru/734d8ad9
82 Brmcanabie 1 ONTMCaHHbBIC bu6mmorexa [IOK

YETBIPEX YT OJIbHUKHU

https://m.edsoo.ru/aa6clad6
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CBolicTBa U PU3HAKU BIMCAHHOTO bubmumoreka [IOK
83 N
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ IPU3HAKK BIUCAHHOTO bubnunoreka [HOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
YEThIPEXYTOIbHUKA https://m.edso0.ru/cf9e646f
CBolicTBa U IPU3HAKU BIMCAHHOTO bubmumoreka [IOK
86 N
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/0b0501a3
87 BzaumHoe pacnionoxxeHue aJByx bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
88 B3aumHoe pacnionoxeHue qByx bubnuorexa [JOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
. bubnuorexa [JOK
89 Kacaime okpyxHocreit https://m.edsoo.ru/4cbf4ff9
bubmuorexa [JOK
90 K i
ACAITHE OKPYHHOCTER https://m.edsoo.ru/52dcbe7d
o1 OO61ue kacaTenbHbIE K ABYM bubnuoteka [JOK
OKPY>KHOCTAM https://m.edsoo.ru/d2151a62
KontponbHas paboTa o Teme
92 "VTIIBI ¥ 9eTHIPEXYTOMBHUKH bubmmorexa [OK
PEXyr " https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTBIO
[ToBTOpenue u 06odIIEeHNE.
93 Pemenue 3amad, HIUTIOCTPUPYIOIITHX bubnmoreka [JOK
CBSI3M MEXIY Pa3TMYHBIMU TEMAMH https://m.edso0.ru/74d89ab9
Kypca
94 [ToBTOpenue u o6o0IIeHNE. bubmuoreka [IOK

Pemenue 3ana4, WITOCTPUPYIOIUX

https://m.edsoo.ru/6d05bcd8



https://m.edsoo.ru/fe14a853
https://m.edsoo.ru/60435d9b
https://m.edsoo.ru/cf9e646f
https://m.edsoo.ru/0b0501a3
https://m.edsoo.ru/420d844e
https://m.edsoo.ru/42da86f2
https://m.edsoo.ru/4cbf4ff9
https://m.edsoo.ru/52dcbe7d
https://m.edsoo.ru/d2151a62
https://m.edsoo.ru/26055342
https://m.edsoo.ru/74d89ab9
https://m.edsoo.ru/6d05bcd8

CBSI3U MEXY Pa3IMYHBIMU TeMaMHu
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

% CBSI3M MEXIY Pa3JIMYHBIMU TEMAMH https://m.eds00.ru/51013847
Kypca
[ToBTOpEeHME 1 00OOIIEHNE.

96 Pemenue 3aga4, HILTFOCTPUPYIOLINX bubnunoreka HOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpEeHME M 00OOIIEHNE.

97 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXY Pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHME 1 00OOIIEHNE.

08 Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnunorexa [JOK
CBS3U MEXY Pa3IMYHbIMU TEMaMHU https://m.eds00.ru/6a69702b
Kypca
[ToBTOpenue n o6obIIEeHHE.

99 Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnmnoreka [JOK
CBS3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpenue n o6obIIEeHHE.

100 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3M MEXIY Pa3IMYHBIMU TEMaMHU https://m.edso0.ru/7942fc3c
Kypca

101 Hrorosast KOHTpoJIbHASA paboTa bubnmorexa LIOK

https://m.edso0.ru/c2695¢10
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[ToBTOpenue u o6o0IIeHNE.

102 Pewenune 3aiay, MILTIOCTPUPYIOIIMX 1 bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME



https://m.edsoo.ru/b4981045

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Konrpoasusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 CuHyC, KOCUHYC, TAHT€HC YTJIOB OT 1 bubnnoreka [HOK
0 oo 180° https://m.edsoo.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnuorexa [JOK
TOXKIECTBO https://m.edsoo.ru/aba8dd52
bu6mmorexa [IOK
o 1
3 OPMYJE! HPHBEHCHIA https://m.eds00.ru/98813486
bu6mmorexa [IOK
4 PopmyJbl NpHBEACHHS 1 https://m.edsoo.ru/e00324ad
5 Pewmenne tpeyronbHukoB. Teopema 1 bubnnorexa [HOK
KOCHHYCOB https://m.eds00.ru/9738e456
Pemenue tpeyronpHukoB. Teopema bubnunoreka [JOK
6 1
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
copeMa CHIyCcoB https://m.edso0.ru/820ebf06
bu6mmoreka [JOK
T 1
8 copeMa CHIyCcoB https://m.eds00.ru/000dd68f
Pemenue npakTuyeckux 3agay ¢
9 HCIIOJIE30BAHHEM TEOPEMBI 1 bubmorexa HOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npakTudeckux 3aaad ¢
10 HCIOJIb30BAHUEM TCOPEMEI 1 bubmorexa HOK
p https://m.edsoo.ru/ed170337
KOCHHYCOB M TEOPEMBI CHHYCOB
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Pemenne npaktuyeckux 3anad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI bubmoreia LOK
P https://m.eds00.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
12 HCIIOJIb30BAHUEM TEOPEMEI bubmoreia LOK
P https://m.eds00.ru/66b247d5
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Tpurosomerpuueckue ¢GopMyIIbl
13 JII)sI [LIOIIA IET e ominlz(ay bubmorexa [JOK
a tHam Tpeyr i https://m.edsoo.ru/009bf17e
napajuiejgorpamma
Tpurosomerpuueckue ¢GpopMyIibl
14 .fl)i[ [LIOLLIA, I/l:I)T e onb(iniay bubmorexa [JOK
a ta Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiejorpamma
Tpurosomerpuueckue ¢GpopMyIIbl
15 .fl)i[ [LIOLLIA, I/l:I)T e onb(iniay bubmorexa [JOK
a ta Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiejorpamma
Tpuronomerpuyeckue GopMyIbl
16 JI'I)SI [LIOIIA IET e ominrl)(ay bubmorexa HOK
a Az Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bu6mmoreka [IOK
17 (6)) r
opMyla 1 epoHa https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18 @opmyna I'epona https://m.edsoo.ru/8fb80467
bu6mmoreka [IOK
19 @opmyna I'epona https://m.edso00.ru/03b9324c
dopMya IUIOIIAH BBITYKIOTO bubnnoreka [JOK
20 ..
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 dopmya MIomaad BEITYKIOrO bub6nuorexa [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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29 KonTtponbHast pabora o Teme bubmumoreka [IOK
"Pemenue TpeyrojbHMKOB" https://m.eds00.ru/71316455
23 Xop/bl ¥ TOI00HBIE TPEYTOIBLHUKH bubnunoreka [HOK
B OKPY’KHOCTH https://m.edsoo.ru/dee5b11d
24 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubnmoreka [JOK
xopa https://m.edsoo.ru/9a6b9583
o5 Teopema 0 IpoOU3BEIEHUU OTPE3KOB bubmumoreka [IOK
xXopa https://m.edso00.ru/3280910d
26 TeopeMsl 0 IPOU3BEICHUH bubnuoreka [IOK
OTPE3KOB CEKYILNX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 POU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYLIUX https://m.edsoo.ru/ccdb3092
28 Teopema o0 KBajipaTe KacaTeabHON bubnuorexa LIOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpare KacaTeabHOU bubmorexa LIOK
https://m.edso00.ru/d6df6c82
30 Teopemb! UeBbl 1 MeHnenas ngg;ﬁf;igﬁﬁz 218dfa
31 Teopembr UeBsl 1 Menenas ngg;ﬁf;;gﬁ}: 463¢1he
bubnunorexa [JOK
32 Teopenmtst Hepst 1 Mertenas https://m.edsogru/e1a81aa9
bubnnoreka [JOK
33 Honsrie o romoreti https://m.edsogru/14e624fd
34 KonTponbhas pabota no teme bubnuorexa [IOK
"TTonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 VYpaBHeHMe NpAMON Ha MIIOCKOCTH. bubnmnoreka [JOK

VYrnoBoit ko3 punmeHt u

https://m.edsoo.ru/2dcfad6b
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CBOOOHBIN YJIEH, HX
FE€OMETPHUYECKUI CMBICIT

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

Yrn0Boit K03 PUIHEHT U

bu6mmoreka [IOK

36
CBOOOIHEIN YiIeH, HX https://m.edsoo.ru/fa4fb1b3
F€OMETPUUYECKUN CMBICIT
[TapannenbHOCTD U
37 HEPIEHINKYIIPHOCTE NPSIMBIX bubmmorexa [IOK
PHCHUIY P p https://m.edsoo.ru/6d686658
(uepe3 yrioBoii K03 PHUIIIEHT)
bubmuoreka [JOK
38 YPaBHEHHE OKPYXKHOCTH https://m.edsoo.ru/1658a6fd
Haxosxenue nepeceyeHui
39 OKPYKHOCTEHN U IPSAMBIX B Bubmorexa ITOK
by P https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxosxenue nepeceyeHui
40 OKPY:KHOCTEH U NPSMEIX B bubmorexa [TOK
Py p https://m.edso0.ru/5777b234
KOOpJAMHATAX
dopMyna pacCTOSTHUSA OT TOYKH J10 bubnnorexka [JOK
41 .
IpsAMOit https://m.edsoo.ru/5ffdeecd
ITmomans mapannerorpaMmMa B
42 KOO HII/I);[-IaTa)f HOHs[TI/IIe) 00 bubmmorexa [IOK
P T https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOIIAIH
IIpumeHeHne MeTO1a KOOPAUHAT B
43 HpaKTI/I‘{eCKI/I-O I/Ief{TH O]fjHHBIX bubmmorexa [IOK
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o teme bubnnoreka [JOK

"Meton koopauHar"

https://m.edsoo0.ru/b1271082
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bubmuorexa [JOK

45 B
CKTOPBI Ha ITOCKOCTH https://m.edsoo.ru/bd9a630e
Clio)keHHUE ¥ BBIYMTAHUE BEKTOPOB
46 — IIpaBUiIa TPEYTOJbHUKA U bubmorexa HOK
p peyr https://m.eds00.ru/193ca346
napajuiejorpaMmma
CJIO)KGHI/IG 1 BBIYUTAHUC BCKTOpOB
47 — OpaBuiia TPEYTroJdbHUKA U bubmorexa LHOK
p peyr https://m.edsoo.ru/01d8e6al
napajuiejorpaMmma
48 VYMHOKEHUE BEKTOPA HA YHCIIO bubmorexa [TOK
p https://m.edsoo.ru/e540d478
bu6mmoreka [IOK
49 Koopaunarst sexropa https://m.edsoo0.ru/2278518f
CJIO)KGHI/IC 1 BBIYUTAHUC BGKTOpOB,
50 MHOKEHHE BEKTOPA Ha YKCIIO B bubmmorexa [TOK
y p https://m.edso0.ru/c492667b
KOOpJIMHATAX
CJ'IO)KGHI/IG 1 BBIYUTAHUC BeKTOpOB,
51 HOKEHHE BEKTOpPa Ha YHUCIIO B bubmorexa [TOK
™ p https://m.edso0.ru/2560ab87
KOOpIuHaTax
[TpumeHeHne BEKTOPOB B (hU3HKE, bubnmnorexa [JOK
52
LIEHTp Macc https://m.edsoo.ru/1cfb8928
53 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka [IOK
Paznoxenus BekTopoB 1o 6a3ucy https://m.eds00.ru/757b9b30
54 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Paznosxenust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsaTHe o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
Paznoxxenust BeKTOpoOB 10 O6a3ucy https://m.edsoo.ru/e1a50237
56 CkansipHo€ NMpOU3BEICHNE bubnmuotexa [JOK

BCKTOPOB, FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI

https://m.edsoo.ru/afb9a2a0
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N BBIPAKCHUC B JICKAPTOBBIX
KOOpAUHATax

57 JuctpuOyTUBHOCT CKAJIIPHOTO bubnuoreka [IOK
MIPOU3BEIACHUS https://m.edsoo.ru/0bcd3387
58 CxkanspHoe npou3BeIeHUE U bubnmoreka [JOK
MPOEIUPOBAHKE https://m.edso0.ru/0f16f5da
[IpuMeHeHue cKasipHOro
59 MIPOU3BEICHUS BEKTOPOB TSI bubmmorexa [JOK
P A POB 1 https://m.eds00.ru/9d7b1240
HAXO0XICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasIpHOro
60 MIPOU3BEICHUS BEKTOPOB IS bubmorexa HOK
P A OB A https://m.eds00.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IpumeHeHue CKaIsIipHOTrO
61 MIPOU3BEICHUS BEKTOPOB ISt bubmmorexa [JOK
P A POB A https://m.edso00.ru/894c1248
HAXOJICHUS JIJTUH U YTJIOB
Pemienne reomerpuueckux 3aaad ¢
62 MOMOILBIO CKaJIIPHOTO bubmmorexa [JOK
B P https://m.edsoo.ru/e572abc0
MIPOU3BEICHUSA
Pemenne reomeTpuueckux 3aaad ¢
63 MOMOILBIO CKaJIIPHOTO bubmmorexa [OK
B p https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUSA
64 KonTponbHas padbora no teme bubnnorexka [JOK
"Bekrops!" https://m.eds00.ru/55678a9d
65 [IpaBusibHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIUHCJIEHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBUiIbHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK

BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/2517463d
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67 [IpaBuibHBIE MHOTOYTOJIbHUKH, bubmumoreka [IOK
BBIYHCIIEHHE UX DJIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBEIYHCJICHHUE UX DIIEMECHTOB https://m.edsoo.ru/al16f6e98
69 Yucno n 1 1IMHA 0K HOCTH bubmmorexa [IOK
a Py https://m.edsoo.ru/78b4dc48
70 Yucno T U UIHHA 0K HOCTH bubmorexa [IOK
a Py https://m.edsoo.ru/825e73c7
71 JnvHa 1yru OKpYKHOCTH bubmorexa LHOK
YT py https://m.edso0.ru/3c2983f9
bu6mmoreka [IOK
712
JUTHHE ZYTH OKPYXKHOCTH https://m.edsoo.ru/4eb62ffb
73 Pannannas mepa yria bubmorexa [TOK
A payr https://m.edsoo.ru/d3b68dca
bu6mmorexa [IOK
74 P
AAHaHmad Mepa yria https://m.edsoo0.ru/e97f0369
75 IInomans Kpyra v €ro 2J1€MEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edso0.ru/b73a7f0b
76 [Imomane Kpyra 1 €ro 3J1€MEHTOB bubnnorexka [JOK
(cexTopa u cermeHTa) https://m.eds00.ru/10a2b760
77 [1nomane Kpyra u €ro 3J1€MEHTOB bu6mmoreka [JOK
(cexTopa u cermeHTa) https://m.edso00.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 wiomaaen Guryp, BKIFOYAIOIINX bubmmorexa LIOK
Ha M H https://m.eds00.ru/1f673d06
AIIEMEHTHI KpyTa
Brruncnenue mepumMeTpoB U
. bubmuotexa [JOK
79 ioniael GUryp, BKIIFOYAIONTUX

3JIEMEHTHI Kpyra

https://m.edsoo.ru/a4bcd171
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KonTponbnas no teme "{nuna bubmumoreka [IOK
80
OKPYKHOCTH U IToIaas kpyra" https://m.eds00.ru/0353e638
bubmuoreka [JOK
1
8 HenrparbHas cummeTpus https://m.edso00.ru/e63ff8f2
82 [lenTpanbHO-CUMMETPUYHBIE bubnuoreka [IOK
burypst https://m.edsoo.ru/5dbbfd1f
bu6mmoreka [IOK
83 Hosopor https://m.edsoo.ru/a59548ae
bu6mmoreka [IOK
4
8 Ocepas cummeTpus https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06o0IICHNE.
85 Pemienue 3aay, WILTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/46bce128
Kypca
86 Durypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
. bubmuorexa [JOK
87 HapaniensHeli nieperoc https://m.eds00.ru/3b681983
88 [TonsiTHe TBMKEHUS U €T0 CBOMCTBA bubmmorexa LIOK
s https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
P
89 aBEHCTBO (puTyp https://m.edsoo.ru/aba7d464
IIposBacHUS CHMMETPHUH B
90 I pH one )KI/IBOHI/ICI/ITpCK JBITYpE bubmmorexa LIOK
PHpOE, » R ype, https://m.edsoo.ru/92b823fd
ApPXUTEKType
o1 KoMno3umnun nBrxeHuit bubmuorexa [JOK

(mpocreiiine npuMepsl)

https://m.edsoo.ru/2a4a2ba8



https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8

[ToBTOpenue u o6o0IIeHNE.
Penienue 3a/1a4, WILTFOCTPUPYIOIIMX

bubmuoreka [JOK

%2 CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/efefead3
Kypca
[ToBTOpenue u o6o0IIeHNE.

93 Pemienue 3a1au, WIUTIOCTPUPYIOIINX bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpenue u 06o0IICHNE.

94 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/54d14267
Kypca
[ToBTOpenue u 06o0IICHNE.

95 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnnoreka [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edso0.ru/a78455c5
Kypca
[ToBTOpenue n o6oOIIEeHHE.

96 Pemenue 3aay, HIUTIOCTPUPYIOIIHX bubnmnorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpenue u obobIIEeHHE.

97 Pemenue 3amay, HUTIOCTPUPYIOIITNX bubnunorexa [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.eds00.ru/6383d98a
Kypca
[ToBTOpenue u o6o0IIeHNE.

08 Pemienue 3aau, HIUTIOCTPUPYIOIINX bubnmnoreka [JOK

CBsA3U MCXKY Pa3JIMYHbBIMHA TEMaMU
Kypca

https://m.edso0.ru/89¢5365f



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f

[ToBTOpenue u o6o0IIeHNE.

99 Pewenune 3aiay, MILTIOCTPUPYIOIIMX 1 bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/0dcedafl
Kypca
[ToBTOpenue u o6o0IIeHNE.
Pemienue 3a1au, WIUTIOCTPUPYIOIINX bubnmoreka [JOK

100 1 :
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edso00.ru/27b735e9
Kypca

bu6mmorexa [IOK

101 HroroBast KoHTpoIbHAs paboTa 1 https://m.eds0o.ru/073bcf5d
[ToBTOpenue u 06o0IICHNE.
Pemienue 3aay, WIUTIOCTPUPYIOIIHX bubnuorexa [JOK

102 1 _
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.eds00.ru/1852817e
Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM TPOI'PAMMOBI

7 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

Pacrio3naBath H3y4eHHBIC TE€OMETPUICCKIE (DUTYPBI, ONIPEACIIATH UX B3aUMHOE
pacmosoxeHue, n300paxarb reoMeTpudeckue (GUrypsl, BHIMOTHITH YEPTEKHU
[0 YCJIOBHIO 3ahaud. VM3MepsTh JIMHEHWHbIC W YIJOBbIE BEIWYMHBI. Perartb
3a/1a4d Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB

6.2

Jlenatb rpyOyro OLIEHKY JINHEHHBIX U YTJIIOBbIX BEJIMUUH IPEAMETOB B peaJIbHOM
KHU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3znnyare pazMepsl STHX 00bEKTOB
110 TIOPSAJKY BEIUYUHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMECTPUICCKHUM 3aJlad4aM

6.4

6.5

Ilonp30BaTbCcs IpPU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BATh
MIPU3HAKH U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PEILICHUH 33a4
[IpoBOINTE JOTMYECKHE PACCYKIAEHUS C MCIOJIb30BAaHUEM T'€OMETPUUECKUX
TEOpeEM

6.6

6.7

6.8

6.9

6.10

6.11

[Tonp30BaTbCsl NMpPU3HAKAMU PABEHCTBA IPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIMAaHBbI, IPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUH T€OMETPUYECKUX 3a]1a4

OmnpenensaTs NapajieabHOCTh IPSAMBIX € IIOMOLIBIO YIJIOB, KOTOpPbIE 00pa3yer
¢ HMMM cekymasd. OnpenensaTs MNApaJUIENbHOCTh MPSMBIX C TOMOILBIO
PaBEHCTBA PACCTOSTHUNA OT TOYEK OJHOU MPSAMOM JJO TOYEK APYTrOr MPsIMON

Pemiate 3amaun Ha kieryaToii Oymare

[IpoBOANTH BHIYMCIEHUS M HAXOJIUTh YNCIOBbIE U OyKBEHHBIE 3HAUEHUS YIJIOB
B T€OMETPUYECKUX 3aa4aX C UCIIOIb30BAHUEM CYMMBI YIIIOB TPEYIOJIbHUKOB
1 MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, 00pa30BaHHBIX MPH MEPECEUECHUU JBYX
MapajuleJIbHbIX MpPsAMBIX CeKylled. Pemare npakTUyeckue 3anadd  Ha
HAaXO0XJCHHE YTJIOB

Brnaners MOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIpPEeesiTh
OMCCEeKTpUCY yIJla © CEpeAUHHBIA TMEePHEHAUKYISp K OTPe3Ky Kak
F€OMETPUYECKUE MECTA TOUEK

DopMyJIMpOBATH OINPEAEICHUS] OKPY)KHOCTH W Kpyra, XOpAbl W JUaMeTpa
OKPY>KHOCTH, MOJIb30BaThCSI UX CBOMCTBAMU. Y METh MIPUMEHSTh 3T CBONCTBA
IIpY PELIEHUHN 3374

6.12

Bragers moOHATHEM ONMUCAHHOM OKOJO TPEYroJibHUKA OKPYKHOCTH, YMETb
HaxoauTh €€ 1eHTp. [lonp3oBaTbes akTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB
TPEYroJIbHUKA IEepPeceKaloTcs B OJAHOW TOYKE, U O TOM, YTO CEpPEAUHHBIE
MEePIEeHIUKYIISAPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAOTCsl B OJTHOM TOUKe




Brnanets moHsiTHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOM O

6.13 NEPIEHIUKYJIIPHOCTH KacaTeJIbHOM U pajuyca, IPOBEIEHHOIO K TOYKE
KacaHMsI
6.14 ITonp3oBaTbes HPOCTeﬁmHMH reOMETPUUECKUMH HEPABEHCTBAMM, ITOHUMATh
UX NMPAKTUYECKUI CMBICI
6.15 HpOBf)I[I/ITb OCHOBHBIE T€OMETPUUECKHE ITOCTPOEHUS C MOMOULIBIO LUPKYJISA U
JMHEHKH
8 KUIIACC
Kon .
T IIpoBepsiembie NpeIMeTHbIE Pe3y/IbTaThl 0CBOCHHs OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJabTarTa
6 I'eomerpus
6.1 Pacnio3HaBath OCHOBHBIE  BH/IbI YeThIPEXYTOJbHUKOB, HX  DJIEMEHTHI,
I10JIb30BAThCS UX CBOMCTBAMU IPU PELICHUU T€OMETPUUECKHUX 3a]1a4
6.2 [IpuMeHATH CBOMCTBA TOUKM IE€PECEUYEHHUS MEIUaH TpeyroibHHUKA (LEHTpa
' Macc) B PEIICHUH 3a1a4
Bnaznets noHsTHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPANIELUH, IPUMEHATh X
6.3 CBOWCTBA NpHU pPELIEHUHM TreoMeTpuueckux 3anad. Ilomb3oBaThecsi TeopeMoii
Qayieca U TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KAX, NPUMEHATH HUX JIA
peleHusl MPaKTUYECKUX 3a7a4
6.4 [TpuMeHsATH NPU3HAKK MOJIO0US TPEYTOJILHUKOB B PEIIEHUN T'€OMETPUUYECKHX
3a1a4
[Tonb3oBatbes Teopemoit Iludaropa ans pemieHuss TeOMETPUUYECKUX U
6.5 IIpakTU4eckux 3agad. CTpouThb MaTeMaTUECKyl0 MOJIEIb B HPAKTUYECKUX
3a/layax, CaMOCTOSITENbHO JAeNaTh 4YepTEéX M HaXOAUTh COOTBETCTBYIOIHE
JUTUHBI
Bnagerp mNOHATHUSAMH CHHYCAa, KOCHMHYcCa M TaHI€HCa OCTpOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHUKA. Iloab30BaThCs ASTUMHU MOHATHAMH AJIs
peleHusl MPaKTUYECKUX 3a7a4
Beraucnsate (pa3nudHbIMEA CIIOCOOAMH) TUIONIAAb TPEYTOJbHUKA M TUIOMIAIN
6.7 MHOTOYTONBHBIX (GUTyp (HOJB3YysACh, TIJle HEOO0XOAWMO, KaJbKYISTOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a7adax
Bnagerp NOHATHAMM BHOHCAHHOTO M IIEHTPAIbHOIO YIJIa, HCIOJb30BaTh
6.8 TEOpPEeMBbI O BIIMCAHHBIX YIJIaX, yIJIax MEXAYy XopJAamH (CeKyUIMMH) M Yrie
MeX/1y KacaTeJIbHOM 1 XOpA0H IIpU pelIeHuU TeOMETPUUECKHX 3a1au
6.9 Bnagerts TOHATHEM OTHCAHHOTO YeThIPEXYToJIbHUKA, NMPUMEHSITh CBOWMCTBA
ONMCAaHHOTO YEThIPEXYTOIbHUKA NPU PELIEHUH 3a/1a4
[IpuMeHsATh MOMyYEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKue
6.10 MOJENN JJs 3a7ad pPeaJbHOM JKU3HM U TPOBOJIUTH COOTBETCTBYIOIIKE

BBIUUCIICHUSA C MPUMCHCHUCM HO[[O6I/I$II/I TPUTOHOMCTPHUU (HOHBSYHCB, rac
HE00XO0IMMO, KATBKYJISITOPOM)

9 KUIIACC




Kon
NPoOBEPSIEMOT0
pe3yJjbTara

6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT0 00111eT0 00pPa30BaHUs

I'eomeTrpus

6.1

6.2

6.3

6.4

6.5

6.6

3HaTh TPUTOHOMETpPHYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOIUTh C WX
IIOMOUIBIO PA3JINYHBIE 3JIEMEHTBI IPSIMOYTOJIBHOTO TPEYTOJbHUKA («pELlIeHne
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOLIBIO KalbKYIsSTOpA)
JUTMHBI M YTIIBI )11 HETAOJMUYHBIX 3HAYCHUI

Ilons30BaThCA (1)0pMy.]IaMI/I NPpUBCACHHUA WU OCHOBHBIM TPUTOHOMCTPUYCCKUM
TOXACCTBOM JIsI HAXOXACHUA COOTHOIICHUM MECXKAY TPUTOHOMETPUUCCKUMU
BCJIIMYNHaMU

Hcmonn3oBaTh TCOPEMbI CHHYCOB M KOCHMHYCOB I HAXOXIACHUSA Pa3JINYHBIX
QJICMCHTOB TPCYI'OJIbHUKA («pemeHne TPGYFOHBHI/IKOB»), INPUMCHATL UX IIPHU
peIICHUH IrCOMCTPHUYCCKUX 3a1a4

Brnaners nonstusMu npeoOpa3oBaHus 101001, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubIX ¢uryp. [loap3oBaThcs cBOMCTBAMU MOA0OMS IPOU3BOIBHBIX QUTYD,
YMETh BBIYHCIATH UIMHBI U HAXOIUTDH YIIIbI Y MOA0OHBIX ¢uryp. [TpuMeHsITH
CBOMCTBAa MOM0OOMS B MPAKTHUYECKHUX 33JayaX. YMEThb MPHUBOJIUTH MPUMEPHI
oI0OHBIX (PUTYp B OKpY’KAIOIIEM MHUpE

[lonb30oBaTbest TEOpEMaMu O MPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUHN
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHON

[lonb30BaTbcs BEKTOpaMM, MOHHMMATh HMX TEOMETPUYECKHM U (u3HUecKuit
CMBICII, IPUMEHATh UX B PELICHUM TeOMETPUYECKHX U (PU3UUECKUX 3a/ad.
[IpuMeHATH CKalIsApHOE NMPOU3BENCHHE BEKTOPOB IS HAXOXKIACHUSA [UIMH U
yII0B

6.7

6.8

ITons30BaThCA MCTOAOM KOOPpAWHAT Ha IJIOCKOCTH, IPUMCHSATH €TI0 B PCIICHUU
rCOMCTPHUICCKUX W MPAKTUUCCKHUX 3aJiayq

Bragers NOHATHAMHM NPAaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBl AYId OKPYXKHOCTM M DPAaJAMAHHOW MEpbl yIjia, YMETb BBIYHUCIATH
mIomaaes Kpyra W ero vacred. [IpuMeHATH TNONydeHHBIE YMEHHS B
MIPAKTUYECKUX 3a/1a4ax

6.9

6.10

HaxonuTe ocu MM IEHTPHl CUMMETPUU (GUTYp, NPUMEHSTH JBUXKEHUS
IJIOCKOCTH B IPOCTEHUIINX CITydasx

[IpuMeHATh TONIyYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MATEMATHUYECKHUE
MOJCIH Uil 3a/ad pPEAJbHOW JKU3HH € TIPOBOJUTH COOTBETCTBYIOIINE
BBIUHCIICHUSI C TMPUMEHEHHEM IMOAO00MSH TPUTOHOMETPUYECKHX (YHKIUN
(ONB3YACh, TI€ HEOOXO0IUMO, KATbKYISTOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpust

Hauanbsueie nonAtus reomerpuu. Todka, mpsimasi, OTpE30K, Jdyd. YToi. Buasl

6.1 yriaoB. BeprukanpHele U cMmexHble yriuel. buccekrpuca yrina. Jlomanas,
MHOTrOYrojbHUK. [lapamieabHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX

6.2 Cummerpuunbie Gurypsl. OCHOBHBIE CBOHCTBa 0ceBOi cummerpuu. [Ipumepst
CUMMETPUU B OKPYKAIOIIEM MUDPE

6.3 OcHOBHBIE ITOCTPOECHHUSI C IOMOILBIO HUPKYJIS U TMHENKHU. TpeyronsHuk. Bricora,
MeaMaHa, OMCCEKTpuUca, UX CBOMCTBA

6.4 PaBHOOenpeHHBII W PAaBHOCTOPOHHHMH  TpPEyrojbHHKH.  HepaBeHCTBO
TPEYroJabHUKA

6.5 CBolicTBa U NpU3HAKU paBHOOEAPEHHOTO TpeyrosbHUKa. [IpusHaku paBeHCcTBa
TPEYrOJIbHUKOB

6.6 CBolicTBa M NPU3HAKU MapajuIeNbHbIX NpsAMbIX. CymMMa yIJIOB TpEyrOJIbHHKA.
Bueinue yriel TpeyrojibHuKa
[IpsmoyronpHblii  TpeyroapHuK. CBOMCTBO  MeIuaHbl  MPSIMOYTOJBHOTO

6.7 TPEYrojabHUKa, MPOBEAEHHOM K  runoreHy3e. IIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTOIbHBINA TPEYTONbHUK C YIJIOM B 30°
HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUIMHE

6.8 JIOMaHO#, Teopema O OojbleM yrie U Oonbliel CTOPOHE TpPEYroJIbHHKA.
[lepnenuKkynsip ¥ HaKJIOHHAs

6.9 I'eomerprnueckoe mMectro TOyek. buccekrpuca yriia W cepeMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUYECKHE MECTA TOUEK

6.10 OKpy’KHOCTb U KPYT, XOpJa U TUaMeTp, UX cBoWcTBa. B3anMHoe pacnosioxeHue
OKpYXHOCTH M npsiMoii. KacarenpHast U cekyIasi K OKpy>KHOCTH

6.11 OKpyKHOCTb, BNMCAaHHas B Yyroj. BrucaHHas W omnMcaHHas OKPYKHOCTH
TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COIEPKAHUSA
6 ['eomerpus

6.1 YersIpéxyronpHuku. [lapannenorpamMm, ero npu3sHaku U CBOWCTBA

6.2 [TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOWCTBA

6.3 Tpanemus, paHOOOKasi Tpanenusi, €€ CBOWCTBAa M Tpu3Haku. [IpsmoyronbHas
Tpaneuus

6.4 Meron ynBoenus menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TPEYrojiabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHHUKa




6.6 [TogoGue TpeyronbHUKOB, Kodhduiuent mnomodus. I[lpuzHaku momoOus
TpeyroipHUKOB. [IpuMeHeHne noJo0us PH pelIeHNH TPAKTUIECKUX 3a/1a4
6.7 DopmyIibl IS TUIOINAAHN TPEYTOJIbHUKA, apajlieorpaMma, poMOa v Tparneuu
6.8 CpoiicTBa Twiomianell reomeTpuyeckux ¢uryp. OTHOIICHWE IUIOMAACH
MoA00HBIX (huUryp
6.9 Brruncnenue miomaneil TpeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KJeT4yaTou
Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa npu perenun
MIPAKTUYECKUX 3a7a4
Cunyc, KOCHHYC, TaHI€HC OCTPOrO YIja MHPSMOYTOJbHOTO TPEYTOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXACCTBO. TpPUTOHOMETpHYECKUE (PYHKIIUU
yrios B 30°, 45° u 60°
6.12 Brivcannple U HEHTpPaAIBHBIC YIIIBI, YTOJ MEXKAY KacaTeJIbHON M XOpAOi. YTIbl
MEX1y XOpJIaMU U CeKYITUMHU
6.13 BrricanHble U onMCaHHbBIE YETHIPEXYTOIBHUKHU
6.14 B3aumHoe pacnonoxenue aByx okpyxHocTeill. Kacanue okpyxHoctelr. Obmue
KacaTeJbHbIE K IBYM OKPY>KHOCTSM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, xocunyc, tanreHc yriaosB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXecTBO. DOPMYITBI IPUBEICHUS
6.2 Pemenne TpeyronpHMKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PemieHwue
IIPAKTUYECKHX 3a/1a4 C UCIOIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 ITpeoOpaszoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB
6.4 Teopema o mpousBeNeHUH OTPE3KOB XOpJl, TEOPEMBI O MPOM3BEICHUA OTPE3KOB
CEeKYIIHNX, TeOpEMa O KBaJIpaTe KacaTeIbHOH
Bekrop, mumHa (MOIyb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
6.5 HampaBJICHHbIE BEKTOPHl, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
Olepanuy HaJx BEKTOpaMH. Pa3nokeHue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsl BekTopa. CkanspHOE NpOU3BEICHHE BEKTOPOB, MPUMEHEHHE JUIS
HAXOXKJCHHS JUTMH U YTIIOB
JlekapTOBbl KOOPIHMHATHI Ha IJIOCKOCTHU. YPaBHEHUS NPSAMOM U OKPYKHOCTH B
6.7 KOOp/IMHATAX, TePECeUeHNe OKPYKHOCTEH M TMPSAMBIX. MeToJl KOOpAMHAT M €ro
IpUMEHEHHE
6.8 [IpaBUNbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa OKPYKHOCTH. I'panycHas u panuaHHas Mepa yria, BHIYMCICHUE JJIUH JyT
OKpPYKHOCTEHN
6.10 [Tnomanp kpyra, cekTopa, CerMeHTa
6.11 JIBUKeHHsSI TUIOCKOCTH W BHYTPEHHHME CHMMETpUU (uryp (3eMeHTapHble

npencrasienus). [lapamnensHseiii meperoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh  MOHATHAMH: MHOXECTBO, IIOJMHOXECTBO,
olepalyu HaJl MHOXECTBaMH; YMEHHE OINEepUpOBaTh MOHATUAMU: Tpad,
CBSI3HBIN Ipad, AepeBo, LUK, IPUMEHATh UX IPU PEILICHUH 3ajiay; YMEHUE
UCIOJIb30BaTh Ipaduyeckoe MPEICTaBICHUE MHOXKECTB Ul ONUCAHMS
pealIbHBIX MPOLIECCOB U SBJICHUH, IPU PELICHUH 3a]a4 U3 IPYrUX y4eOHbIX
IIPEAMETOB

YMeHue OIICPUPOBATL IIOHATHUAMHU: OIIPCACICHHUC, AKCHOMa, TCOpCMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOJUTL IIPHUMCPbI W KOHTPIPHUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUI

YMeHHEe OllepupoBaTh IOHATUSAMH: HATYpadbHOE YHCIO, IIPOCTOE H
COCTaBHOE YHUCIIO, I€IMMOCTb HATYPaJIbHBIX YKMCEl, IPU3HAKY JEIUMOCTH,
LEJIOE YUCII0, MOAYJIb YHCIa, OOBIKHOBEHHAsl 1poOb U JIeCATUYHAS IpOOb,
CTaHJAPTHBINA BUJ YUCIIA, PALIMOHAIBHOE YUCIIO, UPPALUOHAIIBHOE YUCIIO,
apu@MeTHuyecKuil KBaJpaTHbIN KOPEHb; YMEHHUE BBINOJIHATH JAEHCTBUS C
YUCJIaMH, CPAaBHUBATh W YIOPSAIOYMBATH YMCIA, IIPEACTABIATh YUCIIA HA
KOOPJIMHATHOM IPSIMOM, OKPYIJIATh YMCIIA; YMEHHE JENaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue ornepupoBaTh MNOHATHUSAMU: CTEINEHb C LEIbIM II0Ka3aTeseM,
apudMeTUYECKH KBaJpaTHBIM KOpPEHb, MHOTOWIEH, airedpandeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENEHU OoJiblIe
€MHUIIBI, YMEHHUE BBITIOJHITH Pacd€Thl 1Mo (GopmynaM, mpeoOpa3oBaHUs
HEJIBIX, TPOOHO-PAMOHATBHBIX BBIPAXXEHUW W BBIPAKEHUHU C KOPHSIMH,
PAa3JIO)KEHUE MHOTOUYJIEHA HA MHOKHUTENH, B TOM YHCJIE C UCIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHSIMHU: YUCIOBOE PaBEHCTBO, ypaBHEHHUE C
OJIHOI TepeMEeHHOM!, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C EPEMEHHOM;
YMEHHME pemniath JMHEHHble W KBaJpaTHbIE ypaBHEHUs, JPOOHO-
paloHaJbHBIE YpPaBHEHUS C OJHOW IIEPEMEHHOH, CHUCTEMBI JBYX
JUHEWHBIX YpaBHEHUH, JMHEWHBIE HEPAaBEHCTBA U HUX CUCTEMBI,
KBaJpaTHbIE U IPOOHO-paIOHAIbHBIE HEPABEHCTBA C OIHOM EpEeMEHHO,
B TOM YHCJIE NIPU PELICHUH 33/1a4 U3 APYTUX IPEIMETOB U MPAKTHYECKUX
3aJa4; YMEHHUE HCIOIb30BaTh KOOPAMHATHYIO MPSIMYIO U KOOPIMHATHYIO
IJIOCKOCTh 17151 U300pakeHUs pellieHuil YpaBHEHH, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh NOHATHAMH: (QYHKIUS, rpaduk (QyHKIHH, HYIHA
(GYHKIMH, MTPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pPACTaHMUS,
yObIBaHMsI, HauOoOJbIlee M HAWMEHbLIEE 3HAYCHUS (QYHKIHH; YMEHHUE
OIlEpUpPOBATh MOHATHAMH: TpsiMas HPONOPIHOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBagpaTHyHas (QYHKOMA, oOpaTHas NPONOPIHMOHATIBHOCTD,
napabosa, runep6oia; yMeHue CTpOUTh Tpapuky (yHKIUNA, UCIIOIB30BaTh
rpaduKy A7 ONpEAETICHUS CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, JUIS
pemeHus 3a1a4 U3 JAPYrHX y4eOHBIX NPEJAMETOB M PEalbHOU KHU3HH;
yYMEHHUE BBIpaXaTh (hopMyIaMH 3aBHCUMOCTH MEX/1y BETUYNHAMHI

Ymenue OIIEpUPOBATH MOHATHSAMH: II0CJIEI0BATENBHOCTD,
apudmeTnyeckas U reoMeTpuyecKas Iporpeccuu; yMEHHUE MCIO0JIb30BATh
CBOICTBa MOCJIEA0BATEIbHOCTEN, POPMYIIBI CYMMBI U OOIIETO WieHa Mpu
pellleHnu 3ajad, B TOM YHMCIE 3aJa4 U3 IPYrMX Y4eOHBIX MpPEIMETOB U
peanbHON KU3HU

VYMeHue pelars 3a/1a4i pa3HbIX THIIOB (B TOM YHCJIE Ha MPOLEHTHI, A0JIH
¥ 4acTH, IBIKEHUE, paboTy, IEHY TOBAPOB U CTOMMOCTD MIOKYIIOK M yCIIYT,
HaJIOTHM, 3a7auyd M3 O00JacTH YINpaBIEHUS] JIMUYHBIMM M CEMEHHBIMU
(uHaHCaMM); yMEHHUE COCTABJIATh BbIPAKEHUS, ypaBHEHUS], HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIECNOBaTh IIOJYYCHHOE DEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (pUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JIOMaHasi, Yroj, MHOTOYTOJIbHUK, TpPEYrOJbHUK, PaBHOOEIPEHHBIN H
PaBHOCTOPOHHUI  TPEYroJbHUKH,  TPSAMOYTOJbHBIH  TPEYroJIbHUK,
MeAuaHa, OUCCeKTpHUCa W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK,
napauienorpaMM, — poM0, OpSAMOYTOJBHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacaTejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue perarth 3a/1a4i, B TOM YHCIIe U3 TOBCETHEBHOMN KHU3HH,
Ha HAXO0XKJEHUE IN€OMETPUYECKHUX BEJIWYUH C NPUMEHEHHEM H3YYEHHBIX
CBOMCTB Quryp u ¢pakron

YMeHue onepupoBaTh TMOHATHSAMM: PAaBEHCTBO (UTYpP, PABEHCTBO
TPEYroJIbHUKOB; NapalIeIbHOCTh U MEPIEHANKYIAPHOCTD IPSMBIX, YTOJI
MEXIY MNpSIMBIMH, MEPIEHAUKYISAp, HAKJIOHHAs, NPOeKUus, Momodue
¢buryp, nmogoOHbIE TPEYrOJbHUKHA, CUMMETPUS OTHOCHUTEIBHO TOYKH WU
MpsIMOM; YMEHHE Paclio3HaBaTh paBEHCTBO, CHMMETPHIO U 1o1001e Gpuryp,
MapaJJIEIbHOCTh U MEPIIEHINKYIPHOCTD NMPAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue onepupoBarh MOHATUSMU: JJIMHA, PACCTOSHUE, Yol (BEJIMYMHA
yIJ1a, CHHYC U KOCUHYC yTjla TpeyrojbHHKa), IUI0IIadb; yMEHHE OLlEHUBATh
pasMepsl TpPEIMETOB M OOBEKTOB B OKPYXAlOIEM MHpE;, YMEHHE
MPUMEHSTHh (POPMYIBI IEpUMETpa U IUIOUIA MHOTOYTOJIbHUKOB, JJTHMHBI
OKPYXXHOCTM U  IUIOIIAAM  Kpyra, oObemMa  MPsIMOYTOJIBHOIO
napajuieJienuinesa;  yMEHUE  INPUMEHSTh  NPU3HAKU  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME€ YIJVIOB TPEYIrOJbHUKA, TEOPEMY




[Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS TSl BHIYMCICHUS JUTHH,
pacCTOAHUH, TJIOIIAACH
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YMmenne u300pakarth IJIOCKME (UTYphl M UX  KOMOHMHALUH,
IPOCTPAaHCTBEHHBbIE (UTYpPBI OT PYKH, C [OMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIHCAHUIO
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YMeHue onepupoBaTh MOHATUSAMU: IIPSIMOYTOJIBHAS CHCTEMAa KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA Ha
YHCII0, CKAJLIPHOE IIPOM3BEACHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPBI ¥ KOOPJAMHATHI JUISl IPEACTABIICHUS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHUCIIE U3 IPYTUX y4EOHbIX NPEAMETOB U pealbHON KU3HU
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YMeHune onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE M KPYTOBBIE IMArPaMMBlI,
TaOJIMIBI, cpeaHee apudMeTHYEeCKoe, MeAWaHa, HauOoJbIIee W
HAaUMEHbBIIIee 3HAYCHHSI, pa3MaX YHCIOBOrO0 Habopa, YMEHHE W3BIICKATH,
UHTEPIPETHPOBATH M MPEOOPa30BBIBATH WH(OPMAIIHIO, TTPEICTABICHHYIO
B TaOJUIIaX M HA JIMarpaMMax, OTPAXKAFOIIYIO CBOMCTBA U XapaKTEPUCTUKH
peabHBIX IPOIECCOB M SIBIICHUI; YMCHHE PAclo3HaBaTh W3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHSTUAMM: CIy4YallHBIA ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTAapHOE COObITHE  (JIEMEHTapHbIM  UCXOX)
CIIy4aifHOTO ONBITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIOy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE PelIaTh 3a1a4H
METOZIOM OpraHU30BAHHOIO Iepedopa W C MHCIOJb30BAaHMEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOSITHOCTH DPEaTbHBIX COOBITUH U
SBJICHUH, TIOHUMATh POJIb NMPAKTUYECKH JTOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI B OKpPY)KAIOIIEM MHUpPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMenue BBI6I/IpaTB HOI[XOI[SHJ_II/Iﬁ H3y‘-ICHHLII>i MCTOI [JId pCHICHUA 3a/1a4H,
MNPUBOJAUTE NPUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTefI B IIpUpoac u
KHU3HHU, pacClio3HaBaTb IPOABIICHHEC 3aKOHOB MAaTEMAaTUKKU B HCKYCCTBE,
OMUCBIBATH OTACIBHBIC BBIJAIOMIUECA PE3YJIbTAaThbl, IIOJTYUYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKN KaK HAYKH, IPUBOJUTH ITPUMCEPBEI MATEMATHYCCKUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Hucna u BIYUCICHUS
11 Harypanbuble u nensie yrcina. [Ipu3Haky 1eIMMOCTH IENIbIX YHCEeT
12 OOBIKHOBEHHBIC M JECSITHYHBIC JPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKIE
npobu
1.3 Panmonanehbie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU
14 JeiictBuTenbHble 4YHcla. ApudMETHYECKHE OINepalud C JAeUCTBUTEIbHBIMU
' YHCITAMH
15 [Tpubnuxénnbie BBI‘II/IUCJIeHI/I}I, npaBWiia OKPYIJICHUS, MPHUKUIKA U OICHKA
pe3ysbTaTa BEIYUCICHUM
2 AnreOpanyecKkue BoIpaKCHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ 1enbM mokasareneM. CTeneHb ¢ paluoHalbHBIM MoKa3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorouieHsl

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 (GYHKIIUN Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMO#i U TIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH

7 I'eomerpus




7.1 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 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHuosxecTBa
8.5 I'pads







